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NPEAHWUCJ/IOBHE

B nocneaHee BpeMsi BO3pOCJO 3HAUEHHE THAPONOrMYECKHX 3HAHMH
B pa6ore reorpa)oB pasjH4HbIX ClMELHAIbHOCTEN. ITO CBA3AHO C yBeJH-
yeHHeM HCMO/Jb30BaHUs1 BOAbI B HApOAHOM XO3sIHCTBe, C paclIMpeHHeM
MEJHOPAaTHBHOrO M TUAPOTEXHHUECKOrO CTPOUTENbCTBA, C OCBOEHHEM
6HOSIOrHUECKHUX, MHHEpaJbHbIX M 3HepreTHYecKux pecypcoB MupoBoro
oKeaHa, ¢ MpoBejeHHeM MEPONPHUATHH MO OXpaHe NMPHUPOABl H, B YACTHO-
CTH, BOLHBIX pecypcoB. ['Haposoruueckre HcciaeloBaHHsA 0COOEHHO BaX-
Hbl B CBSI3M C HEOOXOAMMOCTbIO YCKOpPEHHSI HAyYHO-TEXHHYECKOro Mpo-
rpecca, OxpaHbl OKpy»Katoolled cpedbl H COKpalleHHsI DPacXOAOBaHHA
BOJAHbIX PECypcoOB.

Cneuuanucr-reorpag BHe 3aBUCHMOCTH OT CBOeil y3KOH crelnaJsbHO-
CTH JAOJDKEH XOpOLlO MpeicTaBjAsTb MECTO H poJab BOAb B MNPHPOAE
¥ BOAHBIX PeCypcoB B HAPOJHOM XO3fIICTBE, CYLLHOCTb MMAPOJOrHYECKHX
NpoUeccoB M HMX BkAaj B (POPMHUPOBAHHME NMPHUPOAHOrO obOJMKa 3eMmJ,
CHCTEMY HAYUYHbIX 3HAHUH U METOLOB HcCJelOBaHUi B 06JacTH THAPOJO-
THMH, BOMNPOCHI MMPHUJIOXEHHUA FHAPOJOrHUeCKHX 3HAHHWI K JpPYruM pasje-
J1am reorpaduu. [loMoub B JOCTHKEHHH 3THX Lelell — OCHOBHOE Ha3Ha-
yeHHe Kypca «O6uias rugposorusi» Ha reorpaduueckux (akyabrerax
YHHUBEPCHTETOB.

OcHoBHble 3ajauu npepjaraemMoro yueGHHKA:

— JaTb npeacrasJjeHue 0 HauboJsee O6GUIMX 3AKOHOMEPHOCTAX FHAPO-
JIOTHYECKHX npoLeccoB Ha 3eMJe, MOKa3aTb Po/b U 3HaYeHHE NPHPOAHBIX
BOA B reorpagduueckoil o6osnouke (BkJaiouast aTmocdepy, Jautocdepy,
Grocgepy);

— O3HAKOMHTb CTYJEHTOB C OCHOBHbIMH reorpago-ruipo/a0ruyecKHu-
MH OCOGEHHOCTSIMH BOAHbIX OGBEKTOB Pa3HbIX THMOB: J€AHHKOB, MOA3EM-
HbIX BOJ, peK, 03ep, BOAOXPaHHU.JHLL, 6OJOT, OKEaHOB U MOpEeH;

— NOKAa3aTb CYLWLHOCTb OCHOBHbIX MMAPOJOTHYECKHX NMPOLECCOB B BO-
AHbIX OO6beKTaXx pasHblX THNOB C MO3MUMH (YHIAMEHTAJbHbIX 3aKOHOB
(OH3HKH;

— JaTb npejacraBneHHe O6 OCHOBHbIX METOAAX H3YueHHs BOLHbIX
06BEKTOB;

— MCKAa3aTb NPAaKTHYECKYI0 BAXKHOCTb HM3YUEHHA FHAPOJOrMYECKHX
TpoLLecCOB M pexHMa BOJAHbIX O6bEKTOB AJfl PAlMOHANBHOIO MCMOJb30-
BaHHA MX pecypcoB B HAPOJHOM XO3fIACTBE M [AJA pelieHus 3ajay oxpa-
Hbl MPHUPOABI.



B npeasaraemMom yue6HHMKEe B OTJHMUHE OT CYLLECTBYMOLleH yyeGHOH
JautepaTypbl no Kypcy «O6uiasi rvApoJOrHs» 3HAUMTENbHO GoJsbluee
BHMMAaHHE Y[€eJeHO POJH FHAPOJOrHYECKHX NpoueccoB B POPMHPOBAHHH
reorpaduueckoil 06OJOYKH 3eMJH B LEJOM H B NPOLECCAX, NPOTEKAIO-
LLMX B APYTUX KOMIMOHEHTAaX MPUPOAHOH cpeabl (JaMTOC(Epe, aTMOCPepe,
6uoctepe), 3HaUEHHIO FHAPOSOrHUECKHX 3HAHHI B Pa3BHTHHM HapOLHOro
X035AHCTBa.

B yueGHHKEe ¢ COBpPEMEHHbIX MO3HUHWH AAETCS XapaKTepHUCTHKA Npo-
1leCCOB B Pa3JHUHbIX BOIAHBIX OGBHEKTAX C YUETOM pe3y/ibTaToB MoOCJen-
HUX OTEYECTBEHHbIX H 3apyOexXHbIX HCCAEeJOBAHHH MO TAKHUM, HampUMep,
BaXKHEHLIMM pa3aenam rujpoJoriH, Kak BOAHbIH 6anaHc 3eMHOro 1apa
u CCCP, Boaubie pecypct CCCP, gnHamuka JefjHHKOB, peYHble HAHOCDI
M PYCJIOBble NPOUECChl, MOPCKHE YCTbSl pEK, PEXHM BOJOXPAHMJHLL,
JMHaMHKa BOJA OKeaHa M jJp. BaxHoe Mmecto 3aHumaloT B yuyeGHHKe
npo6aeMbl palfHOHAJIbHOrO HCMONb30OBAHHSA BOAHBIX PECYPCOB KakK 4acTH
NPHUPOJHOr0 KOMIJIEKCA M MX OXpaHbl, OCHOBHbIE MYTH HMCIO./1b30BaHHSA
pecypcoB OKeaHOB M MOpel, peK, Noa3eMHbix BOA M T.4. llpuBenenbl
HOBbIE JlaHHble O BJAUSHHM XO3SIHCTBEHHOH AESATENbHOCTH HA FMAPOJOTH-
yeckHe MpOoLecchHl.

B oTsiivuue ot Apyrux yuyeGHHUKOB NPHUHSIT HOBbIH NOPSIJIOK H3J102KEH M
marepuana. Yue6HMK HauuMHaeTcl pasjesaMH, NOCBSILEHHBIMH OGLIMM
npo6iemaM rMAPONOrHH: THIIH3AL MK BOLHbIX O6'bEKTOB, OCHOBHbIM (PH3H-
YecKMM M XMMHYECKHM CBOKCTBAM MPUPOLHBIX BOJ, (PU3HUECKHM OCHOBAM
THAPOJIOrHYECKHX MPOUECCOB, X B3aUMOCBA3H C NPHPOAHO# cpenoi. [1pu
3TOM MOAUYEPKHUBAIOTCA BaXKHasl POJib YHHKAJbHbIX XMMHUECKHX U (PH3H-
YeCKHMX CBOHICTB BOIbI, (PU3HUECKAS OGLUHOCTb MHOI'MX MNpPOLLECCOB, MPOTE-
KalollMX B Pa3/jMUHbIX BOJHbIX OODBEKTAaX, €IHHCTBO MNPHPOAHBIX BOJ
3eMJH.

Bonxble 06beKkTbl pasHbIX THIOB paccMaTpHBalOTCsl B Y4yeOHHKe,
HauHMHas ¢ O6'bEKTOB MaTepHKOBOrO 3BEHA KPYroBopoTa BOAbl Ha 3emje
(mocsefoBaTe/IbHO — JIEAHHUKH, 03EMHbIe BOAbl, PEKH, 03epa, BOLOXpa-
HUaMWLA, 60J10Ta) M KOHYAs IVIaBHbIMH OO'bEKTaMH OKEaHHYECKOro 3BEHa
(okeaHamu v MopsimMH). Onucanue JEeLHHKOB M MOA3EMHbIX BOJ Npeaile-
CTBYET OIMCAHHIO DEK, MOCKOJbKY Te€ W APYrHe CAY»KAaT HCTOYHHMKAMH
MUTAHUSA PEK, IPH 3TOM JIEJHHKH, 3aHHMAIOLIHE CAMYIO «BEPXHIOIO» UACTb
KOHTHHEHTOB, pacCMaTpHUBAlOTCA B MepBYyi0 ouepeab. B HCKYCCTBEHHbIX
BOJAHbIX OOG'bEKTAX — BOAOXPAHHAHLIAX — NPOTEKAIOT MPOLECChbl, CBOH-
CTBEHHbIE KAK DeKaM, TaK K 03epaM; MO3TOMY BOLOXPaHHJHLLA PACCMOT-
peHbl B OTAEJAbHOH rJiaBe mocJje onvcaHus pek W o3dep. boaora, uacro
ABJAIOLIHEC pe3yJbTaTOM 3BOJIOLHH APYrHX BOAHbIX OOBEKTOB, 3aKaH-
UHBAIOT NMepeyeHb BOJHbIX OOGBEKTOB CYLIH.

3aBepliaercsi KypCc paccMOTpPeHHEM MEepCNeKTHBHbIX Mpo6JeM Hc-
NO/Ib30BAHHA M M3YUEHHS NPHPOJHBIX BOL.

YueOHHK MOArOTOBNEH B COOTBETCTBMH C HOBOH NporpamMmod Kypca
«O61was ruaposorus», COCTaBJEHHON aBTOpaMK U yTBepxaeHHOH [as-
HbIM yueOHO-MeTOAHUYECKHM yrnpaBJeHHeM Bbicluiero o6pasosanus [ocy-
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napcrBedtoro komurera CCCP mo HapoaHoMy o6pa3oBaHuio B KauecTBe
THMOBOM MporpamMmbl AJsi reorpaduuecknx GakyibTeTOB YHHUBEPCHTETOB.

[pu Hamucannn yueGHHKA MCMIONBL3OBAH OMBIT uTeHHs1 Kypca «O6uwias
THAPOJIOTHSI» Ha reorpaduueckoM ¢akyabrere MOCKOBCKOrO rocyaap-
cTBeHHOro yHusepcureta. OCHOBBI 3TOrO Kypca GblLiH 3aJi0XKeHbl MpoO-
t¢eccopom b.T1. OpioBbiM, a B ero pa3BMTHH H COBEPLUEHCTBOBAHHH
npuHuManu yyacrue npogeccopa B. [I. brikos, I' H. ['ony6es v aBTOpbi
HacTosiulero yueGHHKA.

Fnasbl |—9 Hanucanbl B. H. Muxaiinoswm, rmasa 10 — A. [. J106-
POBOJIbCKHM; MpPEAHCAOBHE, BBEAeHHEe H 3aK/OUeHHe HanHCcaHbl aBTOpa-
MH COBMECTHO.

ABTopbl HCKpeHHe 6JarojapHbl 3a KOHCTPYKTHBHbIE COBETHI M 3aMeya-
HHS 11O pyKOMHCH yyeGHHKA 3aBenyiolleMy Kageapoil FMAPOJOTrHH CYIUH
JleHunrpaackoro yuusepcutera npod. H. B. Pazymuxuny v 3amecturenio
3aBeiyloulero Kagenpod OKeaHOJOTHHM TOrO e YHHBepcHTeTa [oL.
B. B. Knenukosy, 3aBepyloiiemy kagenpo# ruaposaoruu cyus [1epmMckoro
yHuBepcutera npog. lO. M. Marap3udy u npod. Toit ke Kadeapbl
A. M. Komaesy.

ABTOpBI OUeHb MpH3HATE/NbHbl 32 COBETbl H NOMOILb NMPH NOArOTOBKE
yueOHHMKa K M3[aHHIO CBOMM KoJiieram Mo reorpaduueckomy akyabrery
MTY npodeccopam M. A. Tlerpocsinuy, P. C. Hanosy u K. K. Jaeabuu-
teiHy, foueHtam A. B. Bacuabesy, I'. I1. Kymcnawsuau, B. JI. JleGene-
BY, cTapliemy npenoaaBarenio H. . AnekceeBckomy, CTapiinM HayyHbIM
corpyatnukam B. C. CaseHko u B. A. CKOpPHAKOBY, HAyUHOMY COTPYAHHKY
WM. B. [IbieBy. ABtopbl Takxe 61arogapsaT 3a UeHHble 3aMeyaHus MO
pykonucu yue6GHuka npod. reosoruueckoro ¢akyabrera MI'Y B. A. Bce-
BOJIOXKCKOT'O, CTaplUero HayyHoro cOTpyaHuka Myses 3emJieBejeHus
MTY JI. C. JleBu, 3aBenyioilero oTae/OM KAHMAaTONONMH W FHIPOJIOTHH
Uncruryra reorpapun AH CCCP A. H. Kpeske, gouentoB bawkupckoro
1 Hpkyrckoro yuusepcutetoB B. K. BackakoBa v H. C. Bepkuua.

Asropet



BBEJEHHE

Boda — 00HO u3 camblx pacnpocTPAHEHHbLx HA 3Jemae xumuue-
ckux coedunenuii. ITpupodnsie 80061 06pa3yroT okearsl, Mops, o3epa,
peku, sodoxpanuauwa, 60oa0Ta, reOHuKU, 8 sude napa HAx00ATCA
8 armocgepe, nPOHUKAIOT 8 NO4BY U 20pHbie nopodbl autocdepeot. be
8006l HEBO3MONCHO CYWeCT80B8AHUe buocpepbl u HU3HU Ha 3Jemae.
Hckatouureabno seauka poab 8006l 8 opmuposanuu eeoepaguye-
CKOii 000a04Kku 3emau u 00AUKQ NOBEPXHOCTU Haulel NAGHETbL.
Boda — s8ancHbili KOMNOHEHT MHO2UX AQHOWAPTOS.

Boda — He TOAbKO 3aeMeHT npupoOHOl cpedbl, HO U GKTUBHbIL
2eonoeudeckul u eeoepaguueckuli pakTop: OHG CAYMUT HOCUTEAEM
MEXAHUYecKOL U Tenaosol Inepeuu, TPAHCNOPTUPYeET 8ewecTsa, Co-
sepwaer pabory. Boda, 6aaeodaps ceoed nodsuxmHocTu, uepaer
8axcHelwYyo posb 8 obmene sewyecT8om u Inepeueli mexndy eeocge-
pamu u pasaudHeiMu ceoepagudeckumu pationamu.

[ToucTrre yHuBepcanbHast poJib BOAblI B MpHpoae 0O6'bACHAETCH ee
cB0OeoGpa3HbIMH U BO MHOFOM aHOMAaJIbHbIMH (PH3HUECKUMH H XHMHYe-
CKUMH cBoicTBaMH. Baiarogaps atTum cBoiicTBaM Boaa onpejensieT He
TOJIbKO BCE MPOLECChl B BOAHBIX 06bEKTAX, HO U MHOTHE OCOOGEHHOCTH
KJMMaTHYECKHX, METEOPOJIOTHYECKHX U reOMOP(ONOrHUECKHX NpOLLec-
coB Ha 3eMue.

1. BOOA B NPUPOAE H )XU3HH YEJIOBEKA

MaBecthblit pycckuii yuenblit B. M. Bephaackuii — oanH M3 OCHOBO-

MOJIOKHHKOB FeoOXHMHH — mucafi: ¢Boaa cTOMT OCOGHSIKOM B MCTOpHH
Hauweii naaderbl. Her npupoaHoro Tena, kotopoe Morjo 6bl CpaBHUTbCA
C HeH MO BJAHSIHHIO HA XOJ OCHOBHbIX CAMbiX IDaHAMO3HbIX, reoJjioruye-
CKMX npoueccoB. Her 3emHOro seuiectsa — MHHepaJsa, rOPHOH nopoabl,
XKHMBOro Tesa, KoTopoe Gbl ee He 3akaouano. Bce 3emHoe Bewectso —
noj BJAHSHUEM CBONCTBEHHbIX BOJE YACTHUHBbIX CHJ, ee napoobpasHoro
COCTOSIHHSA, ee Be3JeCYLLHOCTH B BEPXHEH yacTH NJaHeTbl — €10 NPOHHK-
HYTO M OXBayeHo» !

Antyany ge CeHnt-JK3lonepH npHHajjexar O BOJAE TakHe cJOBa:

«Bopa! ¥ Te6s HeT HM BKycCa, HM LBeTa, HM 3amaxa, Te6sl He OnmuuIelb,

| Bepunadckuii B. M. U36p. cou. M., 1960. T. IV. Ku. 2. C. 24,



To6OH Hac/aaxjaewbcst, He MOHHMMAsA, 4TO Thl Takoe. Tl He MpoOCTO
HeOOXOAHMA OISl XKHU3HH, Thl H €CTb XH3Hb... Tbl — Besnyaiiliee B Mupe
60raTcTBO...» !

Boja ucrnojib3yeTcsi UeJOBEKOM He TOJNbKO Kak Heo6XOAHMOe CpeacT-
BO XKHM3HEJeATEeNbHOCTH (MHUTbeBasi BOAA, BOAA B COCTaBe PACTHTEJbHbIX
MJH XKHBOTHbIX MPOAYKTOB mutaHus). CoBpeMeHHOe 061LeCTBEHHOE MPO-
M3BOACTBO OCHOBAHO HA LUMPOKOM NPHMEHEHHH BOAbI: €€ HCMOAb3YIOT
B MpoOLecce NONYUYEHHA 3HEPTrHH (FHAPO3HEPreTHKA, Tena0Bas U aTOMHas
IHEPTeTHKa); BOAAa — HeoOXOJHMOe YCJOBHE CYLLECTBOBAHHS CEIbCKOIO
X0351IHCTBA, BOAHOrO TPAHCMOPTA, AOGLIBAIOUINX OTpacaed NMPOMbILIJIEH-
HOCTH, PbIGHOrO X03sCTBAa, KOMMYHAJbHOrO XO03AiiCTBa, OTAbIXa M TYy-
pu3ma. Boaa noucTuHe npoHu3biBaeT BCIO XKH3Hb yejoBeka. HexBaTka
BOAbI — TsIXKKoe Geictsue assi Jionel. Be3 wmMpokoro ucrnosb3osanus
BOAbl Hesb3si mpeojoJieTb B rjo6ajbHOM MacuitaGe HH MPOAOBOJib-
CTBEHHbIH, HH 3HEpPreTHYeCKHH KPH3HCHI.

XoTa Bojga Ha 3emJie B LeJIOM — 3TO B OCHOBHOM BO30GHOBJsiEMbIH
NPUPOLHbIH KOMITOHEHT, BOAHbIE DeCypChbl B OTAENbHbIX paioHax nmoasep-
XKEeHbl aHTPOMOTE€HHOMY HCTOLUEHHIO M 3arps3HeHuio. Boga — 6ecuenHoe
60raTcTBO U€JOBEeuecTBa, MOITOMY BOLHbIE pecypchbl JIOAM JOJXKHbI
6epexXHO U IKOHOMHO HCNOJb30BAaTh H OXPaHATD.

2. BOLHbIE OBBEKTbl. NOHATHE O THAPOC®EPE

Boabliasi yacTb BOAbI, yyacTByloWlell B KpYroBopoTe BellecTB Ha
3emJie, NnpeacTaBieHa B BUAE 800HbLX 00BEKTO8, T.€. CKOMJIEHHH MPHPO-
HbIX BOjJ Ha 3€MHOH MOBEPXHOCTH MJM B BEPXHHX CJOSIX 3EMHOH KOpHI,
o61ajaloW KX ONpeJeNeHHbIM TFHAPONOrHYeCKHM pexXHMoM. Beoideastor
TpU epynnol 800HbIX 06BeKT08 — B8000TOKU, 8000embl U 0COObLe 800HbLE
06BeKTbL.

K sodorokam oTHOCATCA BOAHble O6bEKTbl Ha 3€MHOH MOBEPXHOCTH
C MOCTynaTenbHbIM [JBHXXEHHEM BOAbl B pYyCJax B HanpabJleHHH YKJOHA
(peku, pyubH, KaHaJjbl). Bodoembt — 3TO BOLHbIE OGBEKTHI B MOHHXKEHH-
SIX 3eMHOH MOBEPXHOCTH C 3aMe[JIeHHbIM [ABHXKEHHEM BOA (OKeaHbl,
MODsi, 03epa, BOAOXPAHHUAHUILA, Npyabl, 6010Ta). ['pynny BOAHLIX 06beEK-
TOB, HE YK/a/blBAIOUIHXCA B MOHATHE BOJOTOKOB M BOJOEMOB, COCTaBJIA-
10T 0cobble 800HbIe 00BeKToL — Ae0HUKU U nod3emHble 8006t (BOAOHOC-
Hble TOPU3OHTHl M apTe3HaHckHe GaccelHbl).

Boonoie 06veKTbL MO2YT ObITO NOCTOSAHHOIMU L 8PEMEHHbIMU (TTePeChl-
XaloUIUMH) .

MHuorue BogHble 00beKkTbl 06JafaloT 8000c60poM, MOA KOTOPHIM
NOHMMAETCs 4acTb 3€MHOI MOBEPXHOCTH HJM TOJLLM MOYB M TOPHBIX
MOpoA, OTKyAa BOAA MOCTynaeT K JaHHOMY BOJHOMY 06bekTy. Bopoc6o-
pbl HMEIOTCS1 Y BCEX OKeaHOB, Mopeii, 03ep, pek. ['paHnHua MeXAy CMexX-
HbIMHM BojocGOpaMK HaabiBaeTcsl godopasdesom. Pas3nnualor nogepxno-
cTrol (opoepaguueckuti) u nodsemneili 6odopasdessi. COBOKYMHOCTb

I Antyan de Cent-3k3ionepu. Tlnanera qiogeit// B ¢6.: Mabpannoe. M., 1964. C. 275.
7



BOJIOTOKOB M BOLOEMOB B Mpejenax KakoH-AHO6O TEPPHTOPHH HA3bIBAIOT
euopoepagpu4eckoil cerslo.

[TpuponHble BoAbl 3eMaH (POpMHPYIOT ee eudpocgepy. YcTosi BLUUXCS
onpeaeJeHHi MOHATHS FMAPOCPEpLl H €e rpaHML NoKa HeT TpajuuuOHHO
nod eudpocgepoli NOHUMAIOT 4au4e 6Ce20 NpepuleucTyto 800Ky 060-
AO4KY 3EMHO20 WApa, PACNOAONEHHYIO HA NOBEPXHOCTU 3eMHOU KOpbL
U 8 ee ToAuLe, NPEeJCTABAUOUYIO COBOKYNHOCTb OKeamos, mopei U 80-
Onbix obwvekTos cywu (pek, o3ep, 60a0T, nod3emusix 800), 8KAIO4AA
CHexXcHbLIL nOKpo8 u AedHuKku. B Takol TpakToBKe ruapocdepa He BKJIO-
yaeT atmoc(epHyl Biary ¥ BOAY B KHUBbIX opraHusmax. OpHako
cyulecTBYiOT M Gosee y3koe M (ojiee LIHPOKOE TOJNKOBAHHS MOHATHSA
ruapocgepsl. B nepsoM cayuyae nog Heil NOHMMAIOT JHLIb BOAbI, HAXOASA-
muecss Mexay armocdepod M saurocdepod, BO BTOPOM — B MOHSITHE
rHApocgepbl BKJIOYAIOT BCE I[IPHPOAHbIE BOABl 3e€MJH, YydyacTBYloulHe
B r106a/bHOM KpPYroBOpOTE BelllecTB, B TOM YHCJE€ NOJ3EMHble BOJbl
B BepxHed 4acTH 3eMHOH KOpbl, aTMOC(EpHYIO BJary M BOLY >HBbIX
opranuamos. Takoe IIMPOKOE MOHHMAaHHE TEPMHHA «ruapocdepas npen-
craBssieTcsl HanboJiee npaBuibHbIM. B 3Tom cayuae ruppocgepa — 3ro
y»Ke He NpepblBHCTass 060J0UKa, a AEHCTBUTENbHO reocgepa, BKAOYAIO-
11as He TOJIbKO CKOIMJIeHHs caMOi BOAbl (CHera, Jibaa) Ha 3eMHOH MoBep-
XHOCTH, HO U B3AHMOCBSI3aHHble C HUMH BONbI B BepXHel yacTu Jutocde-
pbl H HHXKHel vactH atmocdepbl. [lpy Takol TpakTOBKE BO3HHKaer
HOBAasl, MaJ/oOH3yuyeHHas reorpaguyeckas npobjema «B3aHMOIDPOHHKA-
HUSl» pasiHuHbIX reocdep (ruapocdepbl, nuToctepbl, atmocdepbl). [1o-
CKOJIbKY BOLA OAHOBPEMEHHO H MeCTO OGHTAHMS MHOrMX OpPraHH3MOB,
M YCJOBHE HX CYLLECTBOBAHHs, TO rpaHuuUbl rugpocdepbl B UIHPOKOH
TPaKTOBKe 3TOrO MOHATHA 6YAyT NPUOAU3HUTENBHO COBMAJATb C FPaHHLa-
MM 6uocdepol B nonumanun B. M. Bepuaackoro.

3. THAPOJIOTHYECKHK PE)XUM H THAPOJOTHYECKHE NMPOLLECCHI

-

J11060# BOAHBIH OGBEKT H €ro pexKHM MOrYT GbITb OMHCAHbI C TTOMOLLbIO
HEKOTOpOro Habopa eudposoaudeckux xapaxkTepucTuk. ITH XapakTepu-
CTHKHM LEJATCH HAa HecKoabko rpynn. [IpuBeaeM HeKOTOpbie M3 HHX:

1. Xapakrepuctuku 8o0nozo pexcuma: yposenb Boabl (H, M. a6c. HAH
cm Haa 0 nocra), ckopoctb TeuenHst (v, M/c), pacxon Boabl (Q, M3/c),
CTOK BOAbl 3@ HHTepBaJ Bpemend At (W, M%), yk/IoH BOJHON noBepxHoO-
ctu (I, BenuunHa 6e3pasmepHas)  T.l. BOJbLUMHCTBO 3THX XapakTepH-
CTHK MOXeT ObiTb OTHECEHO He TOJbKO K BOJOTOKAM M BOLOEMAM, HO
H K 0COObiM BOAHBbIM OODBEKTAM — JEeAHHKAM, NOJ3EMHbIM BOAAM.

2. XapakTepucTuku Tena08020 pexcuma: TeEMnepaTypa BOAbI, CHera,
abia (T, °C), Tennoconepkatne BOAHOrO OG'bEKTA MJIM TENJNOBOM CTOK 3a
uHTEpBaN BpemenH At (0, IX) u T.4.

3. XapakrepucTtuku 2e0080e0 pexuma: CPOKH HACTYIJIEHUS] H OKOH-
yaHUs pas3nHYyHbIX (a3 JeRoBOro pexuma (3aMep3aHHsl, JefocTasa,
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rasiHKs, BCKDBITHSI, OYMLIEHHSI OT J/bAa), TO/NLLMHA JIEASHOrO MOKPOBA
¥ T.A

4. XapakTepucTuku pexuma HaGHOCO8: COLEpKaHHe B BOLE B3BELIEH-
HbIX HAHOCOB (s, Kr/M®), pacxon HaHocoB (R, Kr/c), fakHble 0 pacrpe-
gejqeHHH HAHOCOB MO (paKuHAM (KPYMHOCTH) H T.A.

5. XapaKktepuctuku ¢opmbi u pazmepa 800H020 06BEKTA: €ro AJHHAa
(L, M, kM), wHpHHa (B, M, kM), ry6una (h, m) H T.A4.

Kpome TOro, Kk 4Hucay rHAPOJOrMYECKHX YCJAOBHO OTHOCAT M OYEHb
Ba’KHbl€ [AJfl OMHCAHHs J1060r0 BOJHOIO 06bEKTA TAKHE XapaKTEPHUCTH-
KM, KaK eudpoxumuyeckue — MUHepaau3auuio soabl (M, mr/a) waun ee
conerocTb (S, %o), conepaatnie oTaeNbHbIX HOHOB COJell, ra30B, 3arpsi3-
yuteneidl M Ap. eudpoguaudeckue — nJOTHOCTb Boabl (p, Kr/m’), BA3-
KOCTb BOABI M Ap.; eudpobuoaoeudecKue — coctaB W UHCJEHHOCTb BO-
JHbIX OPraHu3moB (3k3/m”) W BeanuHHy GHomacchl (r/m% r/m%) u ap.

C080KYnHOCTb 2UOPOAOGUHECKUX XAPAKTEPUCTUK OAHHO20 B800H0O20
00BeKTa 8 OGHHOM MecTeé U 6 OGHHbLL MOMEHT 8pemeHu onpedeasier
eudpoaozuieckoe COCTOSIHUE 800H020 00BEKTa.

[uaposoryueckoe coCTOSTHHE BOJHOrO o6beKTa nojo6HO noroje Np-
MEHHMTENIbHO K COCTOSIHHIO aTMOC(epbl NOABEPXKEHO MNOCTOSHHBIM MpO-
CTpaHCTBEHHO-BpeMeHHbIM H3meHenuaM. OHO Bcerga geTepMHHHPOBAHO
M Onpeie/isieTcsi XapaKTepoM MpOLECCOB, MPOHCXOASLUHX B BOLHOM
of’beKTe, €ro CBfI3bl0 C APYrMMHM BOAHbIMH OOBEKTAMH, armocdepod,
aurocdepoit u T.4. OnHaKO BCAEACTBHE CJAOXKHOCTH U MHOrO(aKTOPHOCTH
3THX MPOLECCOB H CBfA3ed M HEAOCTATOYHOrO 3HAHHA HMX NPUPOABl Mbl
YacTO BBIHYXKIEHbl MOAXOAHTb K OL€HKE THIPOJOrHYeCKOro COCTOSIHUSA
BOJHOr0O O6beKTa KaK SIBJIEHHIO, MOJBEPXKEHHOMY CJAYyYaHHbIM H3MEHEHH-
5IM, KOTOpbI€ MOAYHHAIOTCA BEPOATHOCTHBIM 3aKOHAM H MOAJAIOTCS CTATH-
CTHYECKOMY aHanmu3y.

[Ipu anurtenbHbIX HAGMIOAEHMAX 32 JIOObIM BOAHbIM O6'bEKTOM OGHA-
PYXKHBAIOTCH HEKOTOpbIE 3aKOHOMEPHOCTH B M3MEHEHHAX €ro rHApOJOri-
YECKOTO COCTOSIHMS, HanpuMep, B TedeHHe rofa. COB0KYNHOCTb 3aKOHO-
MEPHO NOBTOPAIOULUXCS USMEHEHUL 2UOPOA02UYECKO20 COCTOARUS BOOHO-
20 06BeKTa — 3TO e20 eudporocudeckuld pexcum. AHanOrom rHapoOJOTH-
UECKOrO pexKMMa NPHMEHHTENbHO K aTMoc(epe MOXKHO CUHTATb KAHMAT.

CylHOCTb MMAPONOrHYECKOTO DEXHMA BOAHbIX O6GBHEKTOB — 3TO H3-
MEeHeHHe FHAPOJOrHUECKHX XapaKTepHCTHK B NPOCTPAHCTBE H BO BpeMe-
Hu. Tlog vaMeneHHeM THAPONOrHUECKHX XaPAKTEPHCTHK 8 NPOCTPAHCTEe
MOHUMAIOT MX M3MEHeHHe OT MecTa K MecTy (BAO/b, MONMEpPEeK WA MO
rJiyGuHe pekH, BLOJb WJH 1O ray6GHHe MOPS MM O3epa W T.4.), OT OZHOro
BOLHOro o6bekTa K APYromy.

H3ameHernue rugposorHueckuXx XapakTepHCTHK 80 8pemenu (8pemen-
HASL UBMEHYUBOCTb) HMEET HECKOJbKO BUJ0B. BblaensioT H3MEHUHBOCTb
8exkogyro (C HHTEpPBAJAMH BPEMEHH MJH MEPHOAAMH, HCUHCASEMbIMH
BeKamu); MmHo20aeTHION (nepHoabl KoaeOGaHHil — OT HECKOJbKHX A0
1ecATKOB JieT), 8HYTPu20d08Yr0, UIH Ce30HHY0 (KoMeGaHHsl B TeyeHHe
roga), Kparkogspemennyro (C NEPHOJOM B HECKOJbKO CYTOK, HampHMmep
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CHHOMTHUECKOro maciutaba) H CYTOUHYIO, HAH BHYTPUCYTOYHYIO (KOJe-
6aHHs B TeyeHHe CYTOK).

uApOSOrHYecKHi PeXxHM BOJHOro 06beKTa — XOTH H 3aKOHOMEPHOe,
HO BCe XK€ JHIib BHelIHee MpOsiBJeHHE HEKOTOpbIX 60Jiee CJAOXHBIX
BHYTPEHHHX MPOUECCOB, CBOHCTBEHHBIX BOLHOMY O0'bEKTY, HJH OGYC/OB-
JIEHHbIX €r0 B3aUMOAeHACTBHEM C ADYTHMH BOAHbIMH OObEKTAMH, aTMOC-
¢depoit, aurtocdepor. Habmopas 3a yposHem uin pacxonom BOIbI B Peke,
HanpUMep, M BbIAICHAS 3aKOHOMEDHOCTH MX H3MEHEHMs, T.e. H3yuas HX
peXXKMM, Mbl OKA OCTaBJsieM B CTODOHE NPHYHHBI 3THX H3MeHeHHH. as
TOro 4Yto6bl HX BCKpbITb, HEOOXOAMMO H3YUHTb Y>KE€ HEKOTOpble Kak
BHYTPEHHHUe, TAaK M BHEIUHHE NPOLECCbl, BO3AEHCTBYIOLIHE HA pEXHM
BOJHOr0 o6bekTa. [103TOMYy eudpoaoeu uzyuaroT He TOALKO eudposozuye-
ckul pexcum 800HbIX 00BEKTO8, HO U eudpoaozudeckue npoyeccst, nod
KOTODbIMU NOHUMAETCA COBOKYNHOCTb PUUHECKUX, XumUudecKux u 61oa0-
eudeckux npoyeccos, onpedessioujux 3aKOHOMEPHOCTU (HOPMUPOBAHUS
2udpoaoau4ecKko20 COCTOAHUSL U pexcuma 800H020 obvexrTa.

4. HAYKH O NPUPOAHBIX BOAAX

Fnpponorns n ee noppa3peneHue. Ilpuponuble Boabl Ha 3emse
H THIPOJIOrHYecKHe npouecchl M3yyaeT KOMIIEKC HayK, 00beaMHAEeMblX
OGUIMM MOHATHEM «2udpoaozus». TepMHH «THAPOJSOrHsa» 00pa3oBaH M3
JIaTHHCKHX CJI0B «THAPO» — BOAA M «J10oroc» — Hayka. OnHako ruaposo-
THsl 3aHMMaeTcsl U3yyeHHeM He BOJAbl KaK TakoOBOH (¢u3nueckoro Be-
LleCTBA HJAH XHMHYECKOrO COeNMHEHHS), a H3YUEHHEM pacHpOCTPaAHEHHSA
M pexHMa npHpPoAHbIX BOA Ha 3emse. TepMHH «THApOJOrHsi» BHepBble
nosBuics B 1694 r. B KHUre, coleprKallled «Hauaja y4eHHs O BOZAX»,
u3gaHioit Menbxuopom BO Ppankdypre-na-Maiive. B nefcTBHTEbHO
CaMOCTOSITEJIbHYIO HayKy ruapoorus odpopmuaack auub B 20—30-x ro-
Jlax HalIero CTONETHs, B Halel cTpaHe — nocsae Bennkodl OKTAGPbCKOH
COLLHAJIMCTHYECKO! pPEeBOJIIOLHH.

['maponoruio noapasaensiio® npexjae BCEro Ha KpYIHble pa3jefbl Mo
HanpasJ/IEHHOCTH M METOLaM HccJeloBaHHR. ITO — obwan eudpoaozus,
v3ydaiouias Haubosee o6lHe 3aKOHOMEPHOCTH THAPOJOTrHYECKHX MpO-
eCCOB H SIBAEHHH, pecuonaavnas eudpoaoeusi (Man eudpozpagusi),
3aHMMalolLasicsd H3YUeHHeM U OMHCAHHEeM KOHKDETHbIX BOJHBbIX OGbEKTOB,
npukAaoHas (UMM UHXMCeHepHas) 2udpoaoeus, paspabarbiBaiouias MeTo-
bl pacyera M NMPOrHo3a pa3/iHMUHbIX THAPOJOrHUECKHX XapaKTEPHCTHK,
eudpomerpusi, paspabarbiBaioulas MeTOAbl H3MepeHHiH W HaObJaloaeHuH
MpH HU3YYEHUM NMPHUPOAHBIX BOA, M cneyuanvreie pa3desst eudpoaozuu,
TaKue, KaK ¢uauka npupodnsix 800 (MM eudpodusuka), Xumus npupoo-
Hotx 800 (MK eudpoxumus), buoaoeus npupodHsix 800 (Uau eudpobuo-
aoeus).

O6iuas ruaposorust no o6beKTaM MCC/AeN0BaHUA NOAPA3ALAAeTcs Ha
TpH GOJIbLUHE YACTH: 2udpoaoeuto mopeli (CHHOHUM — usudeckan okea-
HOAO2UR), 3AaHMMAIOILYIOCH H3YuEeHHEeM OKeaHoOB W MOpeH; eudpoaoeuto
CYyuiu, WK TOUHEe 2UAPOAO2UI0 NOBEPXHOCTHLLX 800 CYUil (4acTO Ha3sbl-
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BaE€MYI0 MPOCTO THAPOJIOrHei), H3y4aloulyio BOAHbIE OOBEKTH CYLIH —
peKkH, 03€epa, BOLOXPaHHJHILA, GOJIOTa, JelNHHKH; eudpoaoauto nodsem-
HbiX 600, W3y4yaloUlyl0 BOJAbI, HaxoAsfllluecs B CBOGOAHOM COCTOSIHHH
g BEPXHEH UacTH 3eMHOH KOPBI.

[uaponorus cyuid, B CBOIO ouepeib, MO OObEKTAM HCC/eLOBaHHSA
noapasnensietcst Ha eudpoaoeuto pex (ycTapesliee Ha3BaHHE — NOTaMo-
norusl), eudpoaoeuro o3ep (MHOrja Ha3biBAEMYIO TaKXKe JIHMHOJOrHeH
WJIH O3EpOBEAEHHEM ), 2udposoeuto 60A0T U eudpoaoeuro Ae0HUKOS.

bonora kak ¢Hu3vKo-reorpauHyeckue o6beKTh (reomopdosoruye-
cKHe, GHOJOrHUecKHe, a TaKXKe H rHAapOoJoruyeckHe npouyeccobl B 6010Tax)
M3yyaeT TaKKe KOMIUIeKCHas Hayka «6oaorosedenue». [upponorus
GOJIOT MO3TOMY MOXKET CUHTATbCA OJAHOBPEMEHHO UaCTbi0 THJPOJOTHH
cywd H Gosjorosenenuss. To Ke Kacaercsl JeaHHkoB. Kak npuponHble
00’beKTbl HMX H3yuyaer pasjen (H3HMYeCcKOH reorpaud, Ha3blBaeMblii
«eAAWUoAOUell», BKAIOYAIOIIMH NTOMHMO THAPOSOTHUECKHX TAKXKE reoso-
rH4eckHe, reomopdoJ/iorHyeckHe, KAIHMAaTHUECKHE H LpYTHe HccieloBa-
nusl. [103TOMY THAPONIOrHI0O JIENHHKOB MOXHO OJHOBPEMEHHO CYHTATb
¥ 4YacTbi0 THAPOJOrHM CYLIH, W YacThblO IMALMONOTHH. [HMApO/OrHio
NoJ3€MHBIX BOJA HHOTJa OTOX/ECTBJASIOT C CaMOCTOATEJbHOH HaYyKOH
«eudpoeeosozueli» — pasaenom reosorid. OAHAKO THAPOreo/OrHs
BKJ1l0OYAeT MHOrHe BONPOCHI, HE OTHOCALIMECS HEMOCPEACTBEHHO K rMpO-
JIOTHH (HanpHMmep, MOKCK H Ro6blua noa3emMubix BoA). [1oatomy ruapono-
rMSl MOA3EMHBIX BOJ TAKXE MOXMET CUMTATbCH KAK 4acCTbiO THADPOJIOrHH,
TaK M 4acTblO THIPOreOJiOrHH.

B nocnensee BpeMs B KauecTBe CAMOCTOATE/NbHbIX pa3jiesoB IMApO-
JIOTHH CTaJH BbIAEJATb eudporoeuto 8000XpanuAuLy,, COUETAIOILYIO METO-
Jibl THIPOJIOTHH pPeK H THIPOJIOTMH 03ep, a TaKXKe 2udpoAo2uto MopcKux
YCTbe8 peK, NMOTPAHHUHYIO MEXAY OKEAaHOJOordeidl H CHIPOJOrHeH pek.

Ortaenbhble pa3pensl, BblaensieMble B THAPOAOTHH MO HAMPAaBAEHHOCTH
W METONAM MCC/EJOBAHHMH, TaK XKe, KaK H 06111ast THAPOJIOTHS, JOMYCKaIOT
noapasjeneHde no oGbekram H3yuyeHus. Tak, B paMKax perHoHaJibHOM
FHAPOJIOrHH (THAPOTPA(PHH) MOXHO BbIAEIHTb Pe2UOHANLHYIO OKEAHOAO-
curo, eudpoepaguro pek, eudpozpagurto ozep v t.4. [lIpukaanHas rugpo-
JIOTHSl TAKXKe MOXKEeT GbiTb noapasjeseHa Ha nPpuKAaoHyto 0KeaHOA0eUIO
(HampHUMep, NPOMBICJOBYIO) M UHICEHepHYto eudpoaoeuto cywu. [lpu-
NIAAHYIO (HHXKEHEepHYIO) THApPOJOrHIO CYIUHM, B CBOIO Oyepeilb, MHOraa
[oJpa3nensioT Ha CaMOCTOSTENbHbIE pa3aenbl NMPUMEHUTE/IbHO H K pe-
KdM, M K 03epaM — eudpoaocaudeckue pacders. U eudporoauiecKue npo-
CHO3bl. [HAPOMETPHSA TaKkKe MOXET OTHOCHTBCA M K MOpPSIM, H K peKam,
H K o3epaM. B cneuuasibHblX pa3genax ruapoJiorid Moryt GbiTb Bbiaesie-
bl MOppasjenbl, OTHOCALIMECA K BOAHBIM OObEKTaM pa3HbIX THMOB,
HalpUMep @u3uKka oKeana, Xumus OKeana; KOMNJAEKC AHCUHUMIHH, HMEK-
WUMX OTHOLUEHHE K (HU3HKe pEYHOro MOTOKA,— OUHAMUKA PYCAOBbLX
NOTOKO8, Teopus pPYCAOBLLX NPOYECCo8;, a TaKXKe eudpopu3uka pex,
cudpoguauka o3ep; eulpoxumus pek, 2uopoxumus osep; 6uosoeus
Okeana, eudpobuoaozus pex v T.4. CneuunasbHble pasfenbl THAPOJOTHH
BXOAAT OJHOBPEMEHHO pa3jienaMu B (PM3HKY, XMMHIO, GHOJOrHIO.
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Heo6xonumo o6paTHTb BHHMAHHE HA TO, YTO yCcTOABLIEHCA H obule-
MPUHATOH KaacCHPHKALKHM Pa3fesoB TMAPOJOrHM KakK HayKH MOKa He
CYLLECTBYET, MO3TOMY B PA3JHUHBIX NOCOOUAX MOXHO BCTPETHTb JOBOJb-
HO CYIIECTBEHHble PA3JHYHA B HA3BAHMAX H TONKOBAHHMH COJAEPXKAHHSA
OT[EAbHbIX Pa3fesnoB FHIPOJOTHH.

O61asi THAPOJIOTHSA, €e NpeaMeT, 3a1aul H CBA3b C APYTHMH HayKa-
mH. [Ipedmer obweii eudpoaoeuu KaKk Hayku — npupodnsie 6006t Jemau
L npoYecchl, 8 HUX nPoucxodsujue npu 83aumoodelcrTeul ¢ armocPepod,
Autocgepod u buocgepol u ¢ Yy4eTom BAUSHUS XO3ALUCTEEHHOL deaTens-
nocTu. TepMHH «O6wlasi» YKa3blBAae€T HAa TO, UYTO paccMaTpHBAOTCHA
HaubGosnee obuive (He y3kocmelHaJbHble U HE pEerdoHajbHble) BONPOCHI
TMAPOJNOTHHM W UTO peyb HET O BCEX BOAHbIX OGBEKTAX 3E€MJIH, BKIOYas
peKH, O03epa, BOAOXpaHHJHILA, 6On0Ta, JNENHHMKH, MON3EMHble BOAHI,
OKeaHbl H MOpS.

3adawa obujed eudpoaoeuu CcOCTOUT 8 PACCMOTPEHUU OCHOBHbLX
u nHaubosee obwux 3aAKOHOMEPHOCTel npoyeccos 8 800HbIX 00BEKTAX,
BbLABAECHUU LLX B3AUMOCBA3EL C NpOYeccamu, nPoTeKaroUUmMU 8 aTmocge-
pe, autocgpepe u Ouocgpepe. Ocoboe 3HaueHHe MPH ITOM HMeeT ycra-
HOBJIEHHE 3aKOHOMEpPHOCTEeH KpyroBopoTa BOAbl HAa 3eMHOM liape, Te-
orpac¢uyeckoro pacnpejneesHisl pasjiH4YHbIX THAPOJOrHYECKHX Xapakre-
pPHCTHK B robanbHOM Macwitabe M pacCMOTPEHHE THIPONOTHYECKHX
NpouLECCOB KaK BaXXHeHlIero Qakropa B XKH3HM reorpacdHueckoi 06o-
JIOUKH 3eMJIH.

O61as rHApoONOrdsi Kak 4acTb KOMIIEKCHOM HayKH — eudpoao-
euu — npexkjie BCEro TeCHO (gfA3ana ¢ Opyeumu ee pazdeiamu —
peeuonaavnold eudpoaoeueld (eudpoepagueli), npukaadnod (unncerep-
HOU) eudpoaceued, eudpomerpueli, cneyuasbHbiny pasderamu euoposo-
euu. llepevHcneHHble KpYyNHble pa3fe/bl CHAPOJOrHH, T.e. HayKH TakK
Ha3blBAEMOTO T'MAPOJIOTHYECKOro LHKJAA, HE MOrYT NMOJHOLEHHO Cyulec-
TBOBarb 6e3 B3auMMOneHCTBHA, B3aHMHOrO NPOHUKHOBEHHA W o6Goralle-
Husa. Tak, Hanpumep, OGLIME 3aKOHBI HAPOJIOrMH HeNb3sl no3Hathb Ge3
M3YyUEHHS KOHKPETHbIX BOLHbIX O6bEKTOB (perHoHanbHAas THAPOJIOTHS)
v Hao6opor. MHorye o6liHe 3aKOHBI FMAPOJOTHM YCTAHOBJEHbl C MO-
MOILbIO CMelHaNbHbIX Pa3fenoB TMAPOJOTHH — (PH3UKH, XUMHH, OHOJIO-
THU NpPUPOAHBIX BOA. be3 ruapomerpuu HEBO3ZMOXHO H3yyeHHE JHOGbIX
BOAHbIX 06bekTOB. [IpHKIaAHAS TMAPONOTHS LIHPOKO MCMO/b3YeT 3aKO-
Hbl, YCTAHOBJEHHble OOLLIEH TMAPONOrHeH M crneyUHajbHbIMK pa3jgeiaMH
THAPOJOTLHK H T.A.

O6was rugposorust (M rHAPOJIOrHS B LEJNOM), H3yualoulas npupon-
Hble BOAbl, OTHOCHTCA K HayKaMm eeoepaguueckum W TECHO CBsi3aHa
C ApPYTrdMH reorpacMyecKHMH HayKaMH — MeTEOpOJIOrHel H KauMaToJ/o-
rHel, reomopgoJsoruel, rasudonorvelt, kaprorpaduell u 1.4. Ara cBA3b
oTpakaer OObEKTHBHO CYIIECTBYIOILEE EAHUHCTBO MPHUPOABI, MPOSBISIO-
reecst BO B3aHMOCBSA3M H B3aMMOJLEHCTBHM BCEX KOMMNOHEHTOB MPHUPOA-
HOH cpenibl, a BOAA, KAK OTMeYasocCb Bbllie,— OAMH M3 BeAyUIHX ee
snemedToB. Ho cBAA3b BOA M ApyrMX KOMIOHEHTOB MPHPOIHOH cpesbl
o6oioaHas. [103TOMy ¥ COOTBETCTBYIOLLHE HAYKH TECHO B3aWMOCBSI3aHbl.

12



Tak, C OAHOH CTODOHbI, METEOPOJOrHsl H KJHMAaTOJOrdsl MO3BOJSAKT
0OBACHHTb MHOrMe THAPOJOTHYECKHE SBJEHHA (JOXAEBble MaBOJKH,
HAKOMJEHHE /bJa B JIEJHHKAX, BETPOBbIE TEYEHHS B MOPSAX H T.A.), HO,
¢ ApYroH CTOPOHBI, H FTHAPOJIOTHST MOMOrd€T METEOPOJOraM H KJIHMAaTONO-
ramM HM3yuatb npouecchl B aTMocgepe Kak pe3y/bTaT B3aHMOAEHCTBHS
¢ BOJAHbIMH OObeKTaMH (O6MeH BOJOH, TemioM H T.A.). TOYHO Tak xe
TECHO B3aHMOJEHCTBYIOT THAPOJOrHs U reoMopQosorus, Hanpumep, npu
H3yuyeHHH (OPMHDOBAHUS pEUHBIX pYCE1, OBPAros, MOPCKHX Geperos
u T.4. O CBSI3H THAPONOrHH H TJISIHOJOrHH yXKe FOBOPHJOCH BBILLE.

Cpsi3ana obulast THAPOJOrHS (H CHAPOJOrHA B LEJOM) H C APYrHMH
eCTECTBEHHbIMH HaYKaMH — 2eoaoeueli, buoaoeued, nougogedenuem, zeo-
xumued. T'uapoaorus (M ob6iwas r4ApoJIOrHs, B YACTHOCTH) HE MOXKET
NpoOAyKTHBHO Pas3BMBaTbcA 6e3 Onopbl Ha (yHAaMeHTaJbHble HAYKH —
PU3UKY, XUMUIO, MATEMATUKY.

K rHApOIOrHH TeCHO NMPHMBIKAT pasfenbl (PU3UKH: THAPO(PH3HKA,
rHAPOMEXaHHKa M THAPABJMKA, TepMONHHAMHKA. MHOrHe rdaposoriue-
CKHE 3aKOHOMEDHOCTH, Kak OyneT MOKA3aHO B M. 2, HMET B CBOeH
OCHOBE CTpOrdHe (H3HUecKHe 3aKOHbl M n03TOMy 6e3 HCHOJib30BaHUSA
JIOCTHXKEHHH COOTBETCTBYIOUIMX pa3fneioB (H3UKH MO3HaHbl ObiITb He
MOTyT. [HAPOXHUMHS KaK pa3jfes FMAPOSOTHH LWIMPOKO HCMOJb3yeT 3aKO-
Hbl B3aUMOLEHCTBHSA XHMHUECKHX BELIECTB H METOAbl XHMHYECKOro aHa-
Jim3a Hx cocrasa. Takvm o6pa3om, o6u1as rHAPOSOrHs cBsidaHa ¢ QH3H-
KoM H XHMMHeill dyepe3 creuuajbHble pa3fenbl FHAPONOTHH.

Hcnonb3oBaHue MaTeMaTHKH B TMAPOJIOrHH HAET B 1BYX HanpasJ/eHH-
AX. Bo-nepBbiX, WIHPOKO MPHMEHSAIOTCA METOAbl MaTeMaTHyecKoi obpa-
OOTKH MaTepHasioB HabalONeHHH ¢ HCNONb30BAHHEM MAaTeMaTHUYecKoH
CTaTUCTUKH. BO-BTOpbIX, NpUMeHeHHe (H3HUECKHX 3aKOHOB B THAPOJO-
THH TpebyeT cTPOrux (opMyJaHpPOBOK, HCNOIb3OBAHHS METOAOB Marema-
THYECKOr0 MOJENHPOBAHHMSA.

CasizaHa rufpoJorus U ¢ Takoi cepoil JesiTebHOCTH YeJ0BEKA, KAK
TexHuka. ['MAPOJOrUsl WHPOKO HCHONb3YEeT AOCTHMKEHHS TeXHHUKH MpH
NpoBeJ€HHH H3MepeHHil W HabjoneHHd, oO6pabOTKM HX pe3y/abTaToB;
THAPOMETPHUA MMEET Aes0 C pPa3HooOpa3HOM M3MEPHUTENbHOH TEXHHKOH,
vHorga BecbMa cnaoxHOH. [Ipn o6pab6oTke AaHHbIX HAGAIOAEHHH, HX
aHaJu3e, pa3jMUyHbIX pacyerax, MaTeMaTH4eckoM MOAENHPOBAHHH LIHPO-
KO MCHOJb3YETCH 3JEKTPOHHO-BbIYHC/ANTEbHAA TeXHHKA. B TO ke Bpems
pa3BHTHE HEKOTOPbIX 06.1acTed TEXHHKH (THAPOTEXHHUYECKOrO CTPOHTE/Ib-
CTBA HA peKax M MOpAX, MEJHOPATHBHBIX M APYrHX MEPONDPHATHH U T.M.)
He MOxeT o60HTHCb 6e3 HCroNb3OBAHHA THAPOAOrMYECKHX 3HAHHUH.

5. METOA bl THAPOJMOTHYECKHX UCCIENOBAHHURA

CoBpemeHHas rMApOJOrKsl pacrnosnaraer GOAbLUMM apCeHAJOM B3aH-
MOJONONHAOUHX APYr APYra MeTOA0B NO3HAHHA T'MAPOJIOrHYECKHX MpO-

LLeCCOB.
Baxneiiiee MecTo B THAPOJIOTHH 3aHHMAIOT METOAbL NOAEBbLX UCCAE-
dosanud. Wctopuueck# 310 Obln nepBblit cnoco6 MO3HAHHA 3aKOHOB
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NPHPO/Bl, HO W B HALUH AHH 6€3 HCONb30OBAHHA WJIH YUeTa pe3y/bTaToB
nosneBbix pabor He O6XOJMTCA HH OJHO FHAPOJIOrHYECKOE HCCJ/e0BaHHe.
[Toaegoie uccaedosanus nodpas3dessroT HA IKCNECUYUOHHbLE U CTAYUO-
Hapnoie. TlepBble M3 HHX 3aKAIOYAOTCH B MPOBEJAEHHWH OTHOCHTENbHO
KPATKOBPEMEHHbIX (OT HECKONbKHX AHEH A0 HECKONbKHX JIET) 3KCMEeAH-
LUl Ha BOAHBIX 0ObEKTax (B OKeaHe, Ha Jie[HHKe, peke, o3epe). Bropbie
COCTOAT B IPOBEJEHHH NJNUTENbHbIX (OObIYHO MHOrOJIETHHX) HAO10NEeHHH
B OTAENbHbIX MecTax BOAHbIX OGbEKTOB — Ha CHELHaNbHbIX FHAPOJOrH-
yecKHX cTaHuusix ¥ nocrax. O6GbIYHO NMPH rHAPOJOTHYECKHX HCCJEeN0Ba-
HHUSIX COUETAIOT IKCNEeJHHOHHBIH W CTALLHOHAPHbIA MeToabl. B nocnenhee
BpPeEMS CTA/M LUHPOKO NPHMEHATbCS TAK Ha3blBaeMble HeTpaduyUoHHble
MeTO0O0bL — OUCTAHYUOHHbLE U3MEDEHUS C NOMOWbIO0 AOKATOpPO8, a3po-
Kocmudeckue Cvemku u Habaro0eHus, aB8TOHOMHbLE pecucTpupyrouue
cuctemo, (agTomaruqeckue audpoaoeuieckue nocTol Ha pekax, bytikosoie
CTAHYUU 8 OKeanax).

[lInpoko HcMoOAb3yeT THAPOJOTH M MeTOO0bL 3IKCNEPUMENTAAbHbLX
uccaedoganuid. PasnHyaorT 3KCHEepHMEHTH B J1a6OPAaTOPHH H 3KCMEpH-
MEHTbl B npupone. B nepBom ciyuae Ha cneuHaJbHbIX J1aGOPaTOPHbIX
YCTAHOBKaX NMPOBOAAT 3KCNEPHMEHTbl B YCAOBUAX, MONHOCTbIO KOHTPOJIH-
pyembIx 3kcnepimenTatopoM. Tak, B 1a60OpaTOpHAX H3y4aloTCsl pasJjiHy-
Hble peXXHMbl JBHXXEHHS BOAbl W HAHOCOB, pPa3MbIBbl PEYHOro pycaa,
THAPOXHMHUECKHEe mpouecchl U T.4. Bo BTOpoM — HabaoneHHsi mpoBo-
AATCA Ha He6OJbLUMX YYaCTKAX MPHPOAHbIX O6GBEKTOB, CNELHAJbHO
BbIOpPAHHbIX AJSA A€TaJIbHbIX HccaenoBaHuH. UenoBek HE B COCTOSIHUH
peryJiupoBaTb NpOsIBIEHHE NPHPOAHBIX MPOLECCOB, HO Gsarogaps cneuu-
aJbHOMY BbIGOPY PSia BHELWHHUX YCJOBHI (HanpHMep, xapakrepa NoYsbl,
PACTHTEIbHOCTH, KPYTH3HbI CKIOHOB H T.Jl.), NPHMEHEHHIO CMELHANbHOTO
o6opynoBaHHsl 1 0COObIX METOAOB (BKJOYas H3OTONHbIE) H TLLATEAbHbIM
Hab/101eHHAM MOXHO CO3/1aTb YCJAOBHSA AJf UCCAENO0BAHHMH, HEBO3MOX-
HbIX NpPH OGbIUHbIX MoJeBbIX paborax. Tak, B THAPOJOrHH A1 H3YYEHHS
OTJEJNbHbIX BOMPOCOB MPOBOAAT HAGMIONEHMS HA TAK HA3biBaeMbIX «3K-
CNIEpUMEHTA/NbHBIX MJOLIAAKAX» HA CKJIOHAX, «3KCIEepUMEHTa/bHbIX BO-
nocbopaxy, «MOJMHIOHAX» B OKEaHe M T.H.

YCcTaHOBHTb CBA3H MEXAY Pa3NHYHbIMK MIPONIOrHYECKHMH Xapakre-
PHCTHKAMH WM MEXAY HMMH M ADYTrMMH ONpeneasiolliMH (aKkTopamH
(HanmpHMep, BbBICOTOH MECTHOCTH, OCaAKAMH, CKOPOCTbIO BETPA) B KOH-
KPETHbIX NIPHPOAHBIX YCJAOBHSAX, @ TAKXKE OLEHHTb BEPOATHOCTb HACTYM-
JIEHHS TOrO WM HHOrO THAPOJOrHYECKOro iBJEHHS MOMOraioT IMnupu4e-
CKue W CTaTtuctu4eckue meroost, HCNOJb3YIOlLlHE COBpEMEHHbIE NMpHEMb
06paboTKH LaHHbIX HAOJIONEHHH M MaTeMaTHYECKOH CTAaTHUCTHKH.

M HakoHneu, 3aBeplIaiolMM 3TANOM HCCAEAOBAHHI BO MHOTHX Cayya-
fIX CTAHOBSATCH TeopeTHUeckHe o60OLEeHHs W aHanud. TeopeTuueckue
meTo0b. B THAPOJOTHM 6a3upyloTcs, ¢ OOHOM CTOPOHbl, HAa 3aKOHaX
(PH3HKH, a Cc IPYro# — Ha reorpaMueckHx 3aKOHOMEPHOCTSAX MPOCTPaH-
CTBEHHO-BPEMEHHbIX H3MEHEHHH IMApONOrHYecknux xapakrepuctuk. Cpe-
JIM 3THX METOAOB B IOCJEAHEe BPeMSA HA NMepBbIH NJaH BbIXOAAT MeTOO0b
MATEMATUYECKO20 U UMUTAYUOHHO2O MOOEAUPOBAHUS, CUCTEMHO20 GHA-
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au3a, eudpoaoeo-zeoepaguueckux 0606uenull, sxaouas audpoaozuye-
CKOe palioHUpoBarue u KaprozpagpuposaHue.

6. HMCNOJIb3OBAHHE NMPHPOAHDBIX BOJ
W NMPAKTHYECKOE 3HAYEHHE THAPOJIOTHH

[IpupoaHble BOAbl JaBHO H HHTEHCHBHO HCHOJb3YIOTCA UYEJOBEKOM.
B counanbHOM M 3KOHOMHYECKOM Pa3BMTHH MHOrMX CTPaH MHpa BOJHble
pecypchbl Hrpasii H MrpaioT BecbMa BaXKHYIO PO/ib.

Benvko 3HaueHHe HMCHOJIb30BAHHA MPHPOAHBIX BOA H B pPa3BHTHH
HApOAHOrO0 XO3HCTBA Halled CTPaHbl, H OHO C KaXAblM FOAOM pacllH-
psercs.

ITo xapakrepy ucnoas3osanus 800 8ce cospemennbLe OTPACAU HAPOO-
1020 xo03suicTéa 066i4HO nodpa3deasroT Ha sodonoTpebuteneti u 8000-
noas3osareaed. Bogonorpe6uresH — 3TO Te OTpPac/H, KOTOpbie H3KMAIOT
BOJY M3 ee ecTeCTBEHHbIX HCTOYHHMKOB (BOLOTOKOB, BOLOEMOB, BOLOHOC-
HbIX MJacTOB H T.A.), MOTPe6AAIOT ee 4] BbipaGOTKH MPOMBbILJIEHHOH
HJH CEJIbCKOXO3SHCTBEHHOMN NPOAYKIHH U 415 ObITOBbIX HYXKJ HaceNeHHA
W BO3BpALLAIOT B HCTOYHHKH B PYrOM MeCTe, B MEHbLUEM KOJHYeCTBe
M yacto xyaulero kauecrsa. K orpacisam-sogonorpe6uTenamM OTHOCATCA:
IIPOMBILLIEHHOCTD, TENJIOBAst U aTOMHAs 3HepreTHka, CelbCKOoe XO3fHCT-
BO, KOMMYHAaJ/IbHO€ XO03fIHCTBO, KOTOpble HCNOAb3YIOT BOAY AJS1 NPOMBbILL-
JIEHHOTO, KOMMYHaJIbHO-GbITOBOIO M CeJbCKOXO31HCTBEHHOrO BOLOCHAG-
JKEHHS, a TaK>Ke OpOLUeHHs1 H 06BOHEHHR 3eMeab, Bopononb3oBaTend —
3TO T€ OTPAC/H, KOTOPbie He H3bIMAIOT BOAY M3 UCTOUHUKOB H HCMOJb3YIOT
He caMy BOAYy, 4 €e 3Heprui0 WJM HCMOAb3YIOT BOAY KaK Cpeay HJaH
sneMeHT nasawadra. K orpacasm-sogononb3osare/iiM OTHOCATCA: THA-
pO3HepreTHka, BOAHbI TPAHCMOPT, PbIGHOE XO3fIUCTBO, a TakXe TakHe
BHAbl UeNOBeYECKOH NeATeIbHOCTH, KaK OTAbIX Ha BOAe, BOAHbBIH TYpH3M,
BOJHble BHAbl CMIOPTA H Ap.

BoaHble pecypchi BO BCeX CTpaHax MHpa CTapaioTCf HCMOJb30BaTb
pPaLHOHAJBHO, T.€. C HaubOJAbLWHM 3P (PEKTOM H HAUMEHbILHMH MOTEPSAMH,
KommiekcHo. OHOBpEMEHHO NPHHHMAIOTCA M Mepbl MO OXpaHe BOA.

B CCCP npuusiTBl «OcHOBbl BOAHOrO 3akoHogateabctBa Coto3a
CCP u coo3Hblx pecny6auK» ¢ Leablo obecriedyeHHsl PauHOHAJNbHOrO
HCMONb30BAHHUA BOJ AJA HYXXI HaceleHWsl H HapOQHOro Xxo3sHcraa,
OXpaHbl BOJ OT 3arpsi3HeHH s, 3aCOPEHUS] H HCTOLLEHHS, MPeAynpeXxaeHHs
BpPeJHOro BO3AEHCTBHA BOJ, YJYULIEHHS COCTOSIHHA BOJHbIX OOGDBEKTOB.
B 3TOM AOKyMEHTE OTMeueHO, YTO B COOTBETCTBUH ¢ KoOHCTHTyLHeH
CCCP Bogbl B Haiuel cTpaHe — 310 rocyjlapcrBeHHas cOGCTBEHHOCTb
M NpeaoCcTaBAsIOTCA OHH TOJNbKO B noab3oBaHue. B eanHblit rocyaap-
CTBEHHBIH BOAHBIA POHA BXOAAT Bce BOAbl (BopHble 06bekTbl) CCCP —
pek#, o3epa, BOAOXPAHM/MILA, KAHAJbl, MPYAbl, IPyrHe MOBEpXHOCTHbIE
BOAOEMbl H BOJHbI€ HCTOUHHKH; BHYTPEHHHE MOpPA M TeppHTOpHAaJ/bHble
Boabl CCCP; noa3emuble BOABI; JI€AHHKH.

OcHoBaMK BOJHOIO 3aKOHOAATENbCTBA MPEAyCMOTPeHbI paBa H 06s-
3aHHOCTH pa3iHYHbIX BogonoTpebHTeN el U BOAONOAb3OBaTE/ e, Mepbl MO
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palHOHA/NbHOMY HCIO/b30OBAHHIO M OxpaHe Box. Mlas yuera BO4 MmO
KOJIHYECTBEHHBIM M KAauecTBEHHbIM MOKa3aTensM, perucTpanvM BOAO-
nosib3oBaTe/edl, a TakXxe A yuyera HCHO0Jb30BAHHS BOA YYpEXKIAEHbI
locynapcTBeHHbI KOHTPO/b 3@ MCNOJb3oBaHHeM BOA M [ocyaapcTseH-
Hbli BOJHBIH Kajgacrp.

B Hawe# cTpaHe B nocjenHee BpeMsl IPUHUMAIOTCS SHEPrUUHble Mepbl
Mo pauMoOHAIbHOMY HMCIIOJNb30BAHHIO H OXPaHe BOJAHbIX pecypcos. Pa3pa-
6aTbiBalOTC MEpPONMPHATHS MO OXPaHE PEeuHbIX H MOPCKHX 6GacceiHOB,
Hanpumep GacceilHoB pek Bouaru, [lona, mopeit Baatuitckoro, YepHoro
u Asosckoro, Apkruueckoro 6accefina, ozep baitkan, Oxexckoe, Jla-
JOXKCKOe M Ap.

Hau6onee ocTpo crout npob.ema pe3kOro CoKpauieHHsl Hernpou3Bo-
JHTEJbHOrO W 6Gecxo3siHCTBEHHOro norpebsaenus Bod. B cBA3KM ¢ 3TUM
B camble OJMKalluve Troabl MPeayCMOTPEHO OCYUIECTBHTb KOMIJIEKC
HEOTJIOXKHbBIX Mep MO 3KOHOMHOMY M pPallMOHAJbHOMY HCIOJb30BAHHIO
BOJHbIX pecypcoB M oxpaHe 6acceHHOB peK, 03ep W APYTHX HCTOUHHKOB
OT 3arpsi3HeHHs] M UCTOWEHHMS. B mpOMBILIJIEHHOCTH MPEACTOHUT PE3KO
HapacTuTb 06beMbl OGOPOTHOTO BOLOCHAOXeHHs, BHeNPUTb Ge3BOAHbBIE
M MaJIOBOAHbIE TEXHOJOTHUECKHe MpOLEecChbl M TEM caMbiM COKpaTHTb
yAeJAbHbIH pacxoj BOAbl HA €AMHHLY MPOAYKIHH. B cenbcKoMm xo3siHcTBe
Heo6XOAMMO 3HAYHTENbHO COKPATHTb HENPOM3BOAMTE/bHOE PAcXOnOBa-
HHME BOAbl B OpPOILAEMOM 3eMJenesHH, NMPOBOAHTb KOMILJIEKCHYIO PEKOH-
CTPYKUHIO A€HCTBYIOUIHX OPOCHTE/bHBIX CHCTEM, COKPATHTb YAe/bHbIH
pPAacXon BOjAbl HAa reKTap opollaeMblx 3eMenb. B koMmMyHanbHOM X038l CT-
B€ MPEACTOMT MOBbLICHTb TEXHHUYECKHUH YpOBEHb 3KCI/YaTalHH CHCTEM
BOLOCHAOKEHHA M PEKOHCTPYHPOBATb MX, COKPATHTb yJEJbHbIH pacxon
BOJAbl HA KOMMYHaJbHble HYXbl. KOHTPO/b 3@ cocTOSIHHEM BORONOTPEG-
JIEHHS1 B CTPAHE M €ro COOTBETCTBHMEM OOILMHMM 3anadyaM OXpaHbl MOBEp-
XHOCTHBIX M MOA3€MHBIX BOJ BO3JI0KeH Ha co3aaHHbii B 1988 r 'ocynap-
crBernbll komuTer CCCP no oxpaHe npHpoabl.

He3asucumo ot TOro, vper /v peub O BOAOMOTPEOHTEAAX MJAH BOLO-
NoJb30BATENSIX, IKCIAYATA NS BOLHBIX PECYPCOB, OLLEHKA BO3MOXXHOCTH
¥ 3¢ (PEeKTHBHOCTH HX HCNOJb30OBAHHA HEBO3MOXHbI 6€3 HayuyHbIX Hcche-
noBau#l. B paunoHanbHOM OCBOEHHH BOJHbIX PECYpPCOB BaXHas poJib
NPHHAAJNEXKHUT THAPOJIOTHH.

['maponoru o6ecneurBaior BogonorpeGuTened H BOAONONb3OBaTENEH
JAaHHbIMK O KOJIMYECTBE M KauyecTBe BOAbl, O MNPOCTPAHCTBEHHO-BPEMEH-
HBIX M3MEHEHHMSX TMAPOJOrHYECKHX XapaKTepHCTHK. [1pOMbILLIIEHHOCTD
Y KOMMYHaJIbHOe XO3SIHCTBO 3aMHTEpPECOBAHbl B OLEHKE KaK KOJHYecTBa,
TaK ¥ KadyecTBa notpebsseMol BOAbl, OpoLIaeMOe 3eMJiefiesive — B JaH-
HbIX O peXHMe HMCTOYHMKA, M3 KOTOPOro OCYLIECTBJASIETC BOA03a6op.
BoaHbili TpaHCIOPT Hy»KaaeTcs B CBEJEHHSAX O PeXXHMe BOAHbIX 0OBEKTOB
(ypoBHfIX BOAbl, rAy6HHAX, BOJHEHWH, TE€UYEHUAX), FMAPOIHEPreTHKa —
B JAHHbIX O COBPEMEHHOM H OXXHJAaEeMOM PEXXHMe PeyHoro CToka, pbibHoe
XO03AHCTBO — B CBEJEHHUAX O (PU3NKO-XMMHUECKHX XapaKTepHCTHKaX BO-
Abl (Temneparype, COJEHOCTH, COAEpKAaHHHM KHcsaopoaa). Jlio6oe npu-
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Gp2HHOE CTPOUTENbCTBO HY K A€TCsl B JaHHbIX 06 yPOBHAAX BOAbI, BOJIHE-
HMH, NELOBbIX ABJEHHSAX.

uaponorvueckne ucciegoBaHHsl HEOGXOAHMbl He TOJbKO AJS YIOB-
/1leTBOPEHHS 3anpocoB BORONOTpe6HUTENel H BoAoNOAb3oBaTenel. Beanka
poOsb HX M B ellieHHH TAKHX NMPOG/IeM, KaK 3aLUHTA HACeNeHHbIX YHKTOB
¥ 3eMeJib OT HaBOAHEHHH, IPHUEM HE TOJIbKO Ha peKax, HO H B NMPHUMOP-
CKHX paHOHaXx, KakK MpOrHo3bl MOrogbl ¥ COCTOSIHHS BOJAHbIX OGBEKTOB
(AOTOCPOUYHbIE NMPOrHO3bl MOrOAbl HEBO3MOXHbI 6e3 yyera AMHamuue-
CKMX M TEIJIOBbIX MPOLECCOB B OKeAaHaX, a MPOrHO3bl pexHma peKk —
KOHKPEeTHast 3ajauya OJHOro H3 pasfiesoB THAPOJOTHH), Kak 3allHTa
BOJHBIX OGBEKTOB OT MCTOLLEHHS M 3arpsisHeHusl (FHAPOJOrH yuacTBYIOT
B KOHTPOJ€ COCTOSIHMSI BOJHBIX OOBEKTOB, MPENYNpPexaaloT O Hexesa-
TeNbHbIX H3MEHEHHSIX HX PeXXHMa H KauecTBa BOAbl, MPHHHMAIOT yuacTHe
B pa3paboTke NMPHPOAOOXPAHHBIX MEPONPHATHH) H T.A.

7. KPATKHE CBEAEHHUSA U3 UCTOPHH F'HAPOJIOTHH

PasBuTHe THAPONOrHYECKHX 3HAHHWII BCerja CTHMYJHPOBAJOCh Mpak-
THYeCKHMH noTtpe6HocTaMH. IlepBble MpHUMHUTHBHbBIE T'HAPOAOTHUECKHE
Ha6/01eHNs JIIOAHM CTAJM NPOBOAUTD eule B rMy6OKOH apeBHOCTH. BmecTte
C TeM THAPOJIOrHsl KaK CaMOCTOAITe/IbHAs HayKa elle OYeHb M0a0aa. ITO
Kaxkyileecs NpOTHBOpeuHe OGbACHAETCS TeM, YTO AeHCTBHTENbHO aKTHB-
HOe MCMoJb30BaHHe BOLHBIX pecypcoB, notpeGosasliee nporpecca B ruj-
DOJIOTHYECKHX 3HaHHAX, Hauyasnocb Bcero 50—80 aser ToMy Hasan.
M 6oablIMHCTBO KPYMHBIX LOCTHXKEHHH B THAPONOrHH OblIO CHENaHO
COBCEM HElaBHO, MPHUEM MMEHHO A/l pelleHHs] KOHKPETHbIX M BaXHbIX
B HapPOZHOXO3AMCTBEHHOM OTHOLIEHHH MpOGJieM.

Hcropnsa rugpoaorun cymn. B riny60koit 1peBHOCTH X H3Hb YeJOBEKa
B6/1M31 BO/bl, OCOGEHHO ec/ii 3Ta BOAA MUCMOAb30BANACh UM AJf opolle-
HUS MOJieH, BO MHOrOM 3aBHCeJIa OT pexXHMa BOAHbIX 06'bekTOB. Uesnosek
BbIHY2KJ€H Obl/ CJIEIMTb 3@ 3THM PeXHMOM, BecTH HabaogeHus. K yucay
CaMbIX paHHHX THAPOJOrHYeCKHX HaOJIIOLeHHH OTHOCATCH HabJIOAEHHS
NPEBHHX €rMnTsAH 3a Koje6aHWsIMH YPOBHA BOAbI Ha Huse ¢ nomouibio
«HHJIOMEPOB» — MEePBbIX FHAPONOrHUECKHX MOCTOB.

BmecTe ¢ pa3suTHeM Hayas Apyrux Hayk B Jlpesueil ['peuun BO3HM-
KJH H HEKOTOpble MMAPOJOTHUECKHe NpeacTaBieHus. [ peBHerpeueckomy
¢unocody danecy npHHaANEKNT YTBEpPXKAEHHE, UTO B OCHOBE BCEX
sIBNIEHHH HaxoaHTcs Boja. ['maposnorvyeckue siBjieHHst Bbi3biBaau 60Jib-
WIOH MHTepec JpeBHErpeueckoro MCTOPHKA W nyrellecTBeHHHKa ['epogo-
ta. EMy npunannexar nepsble uccaenoBaiua apesHero Huina n Jlynas
(Mctpa). K Boge nposiBasiiv HHTepec M Apyrue mbicautenu pesHei
I'peunn — [lnatod u ApucToTesib (OHH 3afyMaJHChb O MPOMCXOXKAEHHH
pPeK H HCTOYHHKOB).

Bknag B passuTHe FMAPOJNOrMYECKHX 3HAHHWI BHEC]H JpeBHEPUMCKHE
MbiCHTENH. BUTPYBHIT HHTEpecoBaJics MOMCKOM MOA3eMHbIX BOA, I'epoH
AnexkcaHapvicKHI nepBbli NPeANnosOKHI, YTO PACXOL BOAbI PABEH MPO-
H3BEEHHIO MJOLLAAH MOMNEPEYHOTO CETCHMA HOFQKd M4 CKODOCTb Teue

’ RGN TP v 7



Husi. O no3HaHHsX APEBHHX PHMJASH B THADOIOTHH M THIPOTEXHHKE
CBMETeJNbCTBYIOT H aKBELYKH — BOAONPOBOAbI Prma — yjnHBHTEJbHbIE
COOpY>KEHHS! JPEBHOCTH. }

HoBbi#l TOJUOK B pa3BHTHH THAPOJOrHUECKUX 3HAHMH NPHXOJHTCH Ha
snoxy Bospoxpenus. Jleowapao na Bunuum (1452—1519) onnuHm u3
nepBbIX HAlUueJ NPaBHIbHOE TOJKOBAaHHE NPOHCXOXKJEHHS PEK, OTMETUB
poab M AOXKAEBbIX, W Mox3eMHbiXx BOA. JleoHapno na Buuun nposen
nepsbie HAGIIOAEHHS 32 THHAMHKONH BOJHOTO MOTOKA H MOXKET CUHTAThCS
OCHOBOTIOJIOXKHHKOM PEUHOM rMpaBJHKH.

JanpHeHIIHH nporpecc ruapoJOrHYeckKHX 3HaHMH MPHXOAHTCA Ha
XVI1I B. Fuaponoruueckimu siBaeHHSAMH nHTepecoaJcs [lekapt. [lepsble
KOJIMUECTBEHHblE OLEHKH B ruapoaoruv npuHapiexar Ilbepy [leppo
(6paty Gonee uasectHoro Illapas Ileppo, aBTopa BoALIEGHBIX CKA30K).
OH paccuxTasn, 4YTO J0XKAEBOH BOABI BIOJHE AOCTATOYHO A/ MOANEpXKa-
HHA cTOKa pek. [1ono6Hble BbIUHMCAEHHS NPOAOIKHI H pasBua MapHOTT.
OuenKy poJih HCnapeHHs B 'MAPOJOTrHYECKHX MPOLEccax BIEPBble cAeiall
actpoHom [asned, npyr u copatHHk Hbiorona. ['anneit nmepsblii pan
YyeTKOe MpejCcTaBJeHHEe O KpYyroBopoTe BOAbl B NPHpOAE H ero mpH6.,H-
XKEHHYIO KOJIMYECTBEHHYIO OLEHKY.

XVIII v XIX Beka 03HaMeHOBa/sHCb GbICTPbIM PAa3BUTHEM THIAPAaBJIH-
KH. 31ecb Heo6XoaHMO ymomsiHytb ¢panuy3os Iluro, lllesu, [Hdapcw,
wBeaa Jlanuuna Bepuynau (unena [lerep6yprckoit akapemuH), Hpaani-
ua Maxusunra. ocTHxxkeHHsl B o6sacTH THAPABAUKH TNpeponpeaeaH/n
B NMOCJEAYIOUIEM NPOrpecc M B Pa3jIHYHbIX pasjenax UAPOJSOrHH.

Hauano rugponorndyeckHx HabaoneHH# B Poccum  orHocurcs
K XV—XVI BB.: B 3anucsiX PyCCKHX JIETONHCIEB COXPAHHJIHUCH CBEJEHHS
O HaBOJHEHHAX, NaBOJKaX, 3aMeP3aHHH H BCKPHITHH peK. MHOro nanHbix
0 pekax W o3sepax npuseneHo B «Kuure boapuiomy yeprexxy» — npuno-
XKEeHUH K OHOH M3 mepBbiX KapT Poccuu (1552). B 1773 r. atu ceepenus
6bl1u nepensaanbl H. M. HoBukosbiM nopn 3arnasuem «JIpesusis Poccwuit-
ckass Mnporpagus, conepxawas onicanue MOCKOBCKOro rocyaapcTtsa
pekK, NpOTOKOB, 03ep, KAafe3ed H KaKHe N0 HHM FOpPOAa W ypOUHILa M Ha
KaKOM OHH pacCTOSHHH».

B XVII B. Hauanuch HabawoaeHus 3a ypoBHem Boabl Ha p. Mockse.
Ilpu Tlerpe 1 npoBoaMiHCb nepsbie THAPOJIOrHYECKHE H3bICKaHWSI Ha
Hony, Oxe, Bosre ans ux cynoxoanoro ucnonb3opanus. B 1715 r. 6blau
OpPraHn30BaHbl MOCTOAKHbIE HabaoAeHHs 3a pexHmom p. Hesbl y Tlerpo-
NaBJOBCKOH KpenocTH. B H3yuenne pek 3aMeTHbIH BK/1aJ BHECAH PYCCKHE
demaenpoxonubl v reorpacdol XVIII B.

B XIX B. H3bicKaHHS, CBSA3aHHble C YJYy4YlUEHHEM CYAOXOAHbIX YCJO-
BHH Ha pekax PoccHu, 6blin pacwdpenbl. Kpynuble ruaporpagduueckue
pa6oTrbl Ha pekax mnposesna cosgadHHaf B 1875 r. mpu MuHucTepcTBe
nyrei# cooOuUIeHUsI HaBUTALMOHHO-OMHCHAs KomHccusi. B 1881 r. 6blim
BrepBble ONyOGiMKOBAHbI AaHHble HAGMIONEHHH 3a ypOBHEM BOAbl Ha
pekax.

LlerHble maTepuannl no ruaporpaduu nanu skcnepuuun [1. 1. Ceme-
Hopa-Lanlllanexoro, H: M. [IpxxeBaabckoro. B konue XIX B. B Poccuu
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BbILLJH KPYNHble o6061aloLiHe pa6oTbl H3BECTHbIX €CTECTBOMCIbITaTE el
B. M. Jloxtuua, H. C. Jlenasckoro, B. B. [lokyuyaeBa, A. H. Boeiikosa,
3a/0’KHBIIHE OCHOBbl YUEHHSI O peKax.

[lIvpokoe pa3BHTHe THAPOJIOrHYECKHX M3bICKAHWH H HCC/AELOBAHHH
B HAle#d cTpane Hadasnoch nocie Beankoin Okrsa6pbcKoil couMannucTHye-
cKO# peBOJIIOLHH. DTH HCCeA0BAHHSA Obl/IH HaNpasJieHbl Ha KOMILIEKCHOe
{ MJIAHOMEDHOE HCMOSb30BAHHE BOAHBIX PECYpPCOB CTPaHbl (HE TOJBKO
sl CYAOXOACTBA, HO M ISl THIDOSHEPreTHKH H OpOLUEHHS ).
B 1919 r. 6b11 co3nan PoccHHCKHH rHAPOJOrHYECKHE HHCTHTYT, KOTOpPbIH
B 1926 r. npeo6Gpa3syercsi B HblHe cyllecTBYOUHH [ocymapcTBeHHbIi
rMAPONOTHYECKH HHCTHUTYT. [To HHHLHATHBE B. H. Jlenuna
B 1920 r. Gbl1 MPUHAT HCTOPHYECKMH NJaH 3jekTpHdUKaukH Poccuu
(mran [O3JIPO), BblmoJiHEHHEe KOTOPOro NOTpeboBaso MpOBeEHHS
WHPOKHX THAPOJOTHUECKHX HCCAEL0BaHHH.

B 1929 r. 6bl1 yuypexaeH ['mapoMeTeopoOJiOrHUeCKHH KOMHTET MpH
Cosere Hapognbix Komuccapos CCCP, Ha koTopblil Bo3siaranoch npose-
JA€HHe THAPOJOrHyeckHX HabatoJeHHH W HccaepoBanuit. B 1933 r. stor
KomHTeT 6bl1 npeobpa3osaH B LlentpanbHoe ynpasaenne Enuuolt rugpo-
meteopoJsiornyeckoit canyx 6ot CCCP (LLYETMC), a 8 1936 r.— B I'nas-
HOe yrnpaBJieHHe ruapomereoponoriyeckolt cayx6u (FYTMC) npu Co-
sere Munucrpos CCCP. B 1931 r. B Haule#l cTpaHe Hauanucb paboTsl Mo
cocraBneduto «Bogsoro kapgactpa CCCP» — cHcTeMaTH3HPOBAHHbBIX
CBeJleHHH O pexHMe pek, o03ep, MOpeH, JeJHHKOB, MOJ3€MHbIX BO[.
B npenBoenHbll nepHOn YCHAMSIMH KpYnHbiX yueHbix B.I'. [nyuikosa,
. U. Kouepuna, M. A. Beaukanosa, b. B. [lonsikoa, E. B. Baunsnsika
H MHOTHX OPYTUX OblIH pa3paGoTaHbl TEOPETHUECKHE OCHOBbI 'HAPOJOTHH
cyuH. TakuM ofpa3om, THAPOJOrUsl CyUIH KaK CaMOCTOsITeNbHAas Hayka
ogopmunach B Coserckom Cowose B 20—30-e roabl Hallero cToieTHs.

B nocsneBoenHbie roabl BOCCTAHOBJEHHE W JaJjbHeillee pa3BHUTHE
HapOAHOro X03siicTBa CTpaHbl NOTPe6OBa/H CYLIECTBEHHOrO pacluHpe-
HHSl THAPOJIOTHUECKHX M3bICKAHHH M HccaenoBaHUi. Begyres ruaposnord-
ueckHe paGoThbl A/t KPYMHOFO FHAPOSHEPTeTHYECKOrO CTPOMTRbCTBA HA
Huenpe u Bosre, mMeqHOpaTHBHbIX MEPONPUATHE Ha oTe eBponeicKoi
TeppuropHu Coio3a u B CpenHeil A3uH, yayulueHHs Cy10XOAHbIX YCJAOBHH
Ha Boare u cH6HpckHX pekax. B 3To BpemMsi NOMHMO MepeUYHCAEHHbIX
Bblllle YYeHbIX KPYNHbli BKJaj B Pa3BHTHE THAPOJIOTMH CYLUH BHEC/]H
B. A. Anoanos, b. 1. 3aiikos, I1. C. Ky3us, JI. K. lasbinos, [ B. Jlona-
TuH, A. B. Oruesckuit, 1. J1. Cokonosckui, I' I1. Kanuunu, M. HU. JIbso-
BHUY W Jp.

HccnenoBanus o3ep npooauanch M. A. Auyuusbim, JI. C. Beprom,
[' 10. Bepeutaruubim, J1. JI. Pocconumo, B. b. Borociosckum, A. H. Tu-
xomupoBbiM u Ap. Jleguuku usydyanu C. B. Kanecuuk, [ K. Tywusckui,
B. M. KorasikoB 1 ap. Pexxum nogsemublx Boa H3yuanacs A. @. JleGene-
BbiM, O. K. Jlaure, b. U. Kygenautbim, O. B. [TonosbiM 1 ap. B uccaeno-
BaHHe BOJHOro pexuma 6oJor GoJbluoi Bkaan BHecan A. Jl. Ily6ax,
K. E. UBanoB u ap.

B 1979 r. 'nasHoe ynpas/ieHUe THAPOMETEOPOJOrHUECKOH CaYXKGbI
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npeo6pasosano B ['ocynapcreennniit komurer CCCP no ruapomereopo-
JIOTHH ¥ KOHTPOJIIO NPUPOAHO# cpeasl, a B 1988 r.— B Nocynapcreesnnlit
romurer CCCP mo ruapoMerteoposorud, a 3arem B MuHucTepcTBO
[IPHPOLONIONL30BAHUS U OXPaHbl OKpYy2Kalwule#d cpeinl. Benyrest KpynHble
ri1.1poJIOTHYECKHE HccefoBanus no seeit Tepputopun Coserckoro Coio-
34. 3aMeTHHIMH B€XaMHU B Pa3BUTHH IHPOJOTHH Cyly GbLIH nsith Beeco-
JO3HBIX THpoJoTHUecKHX che3pos (1924, 1928, 1957, 1973 u 1986).

B 60-e rogsl 3HAuWTEbHbIH HMMYJAbC MOTYYHAO MeEXIyHapoiHoe
COTPYAHHYECTBO B O0JACTH IH/APOJOrHH CyUld. bodbiltofi BK/aa B pa3Bu-
THE FMAPOJNIOrHH BHec 0 MexyHapoaHoe rMApPOJIOrHueckoe faecsiThaeT e
(MIr'1), yupexnennoe JOHECKO na 1965—1974 rr. C 1975 r. ocyiite-
CTBJISIETCS! MOCTOSIHHO felicTyloasi MexxayHapoaHas raapooruueckas
nporpamMma (MITI), B KoTopo#i aKTHBHO Y4acTBYIOT yueHble-THApOJOry
HauleH cTpaHul M3 pasiuuHelX yupexpaenui (I'ocymapcteeHHOro ruapo-
Joryyeckoro WHcTutyra, MHctHTyTa BOaHbIX npo6saem, WHctutyTa re-
orpaduu U HHcruryra oseposegenuss AH CCCP, Mockosckoro, Jle-
HUHIPAACKOro YHUBEPCHTETOB M Ap.). Ba’kHpIM BK/JIagoM cOBETCKHX
yuenblx-ruaponoros 8 MI'TI cran kanutanbHblfl Tpya «MupoBo#t BogHbIi
6ananc W Bonuble pecypchl 3emaus (1974).

C 1978 r. B CCCP BBeaed [ocynapcTBeHHBI BOAHbIA Kagactp
(FBK), npeacrapasiiomuii coboffi cucTeMaTH3upoBaHHplid, HOCTOSHHO MO-
MOJIHAEMbIH H YTOUHSIEMbIH CBOA CBEJEHUH O BOAHLIX OGBEKTaX, COCTAB-
JISIIOLMX €AMHBIH rocyaapcTBeHHbIH BOAHBIH QOHA, O pexume, KauecTse
1 ¥cnoab3zoBanun Boi. 'BK coctouT 3 Tpex pasnenos: 1) nosepxHoct-
Hble BOAbl (peKH H KaHa/bl, o3epa ¥ BOJNOXPAHMJIHILA; KAueCTBO BOJ
CYLH; cejieBble MOTOKYU; JIeAHWKH; MOpS W MOPCKHE YCTbsl peK); 2)
noja3eMHue BOAbl; 3) HCMONb30BaHHE BOL.

Hanubile 'BK cucremarusupyorcsi ¥ 431alotcsl MO TEPPUTOPHSIM
COIO3HbIX pecnybiiuK, GaccedHoB pek U o3ep. lanuble [BK noapaspens-
I0TCSl HAa apX¥BHble Marepuasnbl (KHUXKKY Habmogenu#i, Tabauubl U ap.);
JIOJIFOBPEMEHHbIE TEXHHYECKHe HOCHTENH WHQPOPMaUHH (MHKPOU/IbMBI,
MarHWTHbIE JIeHThl); MyOMHKyemble MatepyHalbl (KaTajord BoAHbIX ¥ BO-
JIOXO351HCTBEHHBIX OOBEKTOB, €XEroiHnle U MHOrOJIETHHE [laHHble O pe-
Kume ¥ ap.). «Exeroansle gaHHbple O peKUMe U pecypcax MOBEPXHOCT-
HbIX BOJ CYLIM» CJAYKAaT npoaoKeHuem uanapawnxcs go 1978 r. «I'ug-
POJIOrHYeCKHX €XeroiHuKoB» W «Marepuasos nabGaioaeHd# Ha o3epax
M BOLOXpaHuuwax». B pamMkax ['ocynapcTBeHHOro BOAHOro Kaaactpa
B Hacrosiee Bpemsi B CCCP cosnatotest 6aHK KaHHbBIX O BOAHBIX pecyp-
cax M aBToMmartusupoBanHast undopmauunonnas cucrema (AUC I'BK).

B komnuekce mep, ocymecreasiemsix B CCCP mo 3aiuurte BOmHbLIX
pPeCypcoB OT HCTOUWLEHWSI M 3arpsi3HeHusi, ocobas poib NPUHALJIEHKHUT
BBelleHHOH B 70-X rojgax cucTeMe MOHHTOPHHIA KayecTBa NOBEPXHOCTHLIX
BoA. Tako#t MouuTOpHHI ocywectsiasieT ['ocynapcrBeHHass cayx6a Ha-
6/01eHUH U KOHTPOJS 3a 3arpsizHeHHeM OObeKTOB NMPUHPOAHOH cpensbl
(F'CHK).

Hcropus ruaponoruu mopeit (okeanosorun). Havanbuble cBegenusi
O MOpsiX ¥ OKeaHax MOJYYW/IH NepBhle MopenjapaTeld Ha 3Jemie —
(UHUKUHALS, [IYMEpsl, erunTsiHe, no3xe rpekd ¥ pumisine. OgHako 6onee
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cucTeMaTHyeckue okeaHorpaduyeckue HaGJIO/eHEAl B OKeaHaX CBS3aHbl
¢ snoxoff Beaukux reorpaduuyeckux orkpoltu#i XV u XVI BB. (c 3kcneau-
pusimy Koaym6a, Maresinana 1 ap.).

B XVIH—XIX BB. Obl1d npoBeaeHbl fepBble chielHanpHble 3Kcre-
nuuuu B, Bepuuara, I' Y. Uupukosa, X. 1. JTanresa, C. Y. HenockuHna,
Ox. Kyka, U. ®. Kpyseuwirepua u 0. . JTucauckoro, ®. ®. bennun-
crayseda u M. Il. JTasapesa, O. E. Koue6y u 3. X. JTenua, ®. I1. JTutke
¥ MHOTHX apyrux. baarogapsi 3THM 3KCnejHUMsIM YTOUHsiIach Kapra
MupoBOro oKeaHa ¥ HakalUIHBAJHCh CBEAEHHS O CBOHCTBax ero BOJ.

[TepBoii B MOJHOM CMbIC/Ie HAyYHOH OKE@HOJIOrHUeCKOH 3Kcheauuuen
CUHTAIOT KPYTOCBETHYIO 3KCMEAHLHIO HA aHTIHHCKOM KopBere «Uensen-
nxep» B 1872—1876 rr., Korpga Oblid MPOBEAEHBI HCCJAENOBaHHA 10
BCEMY OKEaHOJIOTHUeCKOMY KoMmimJjekcy B MHpoBoM okeaHe: no ¢u3suke,
XHMUH, C€OJIOTHH U GHOJIOTHH.

B panbHeiilieM KpPymHHIH BK/JAaj B Pa3BHTHE OKeaHONOTMH BHEC/H
C. O. Makapos, B. beepkhec, B. dkman, M. Kuyaceu, ®. Hancen. As-
TOpaMH OJHHX U3 MepBHIX 0606MIAILIMX HAYUHBIX TPYAOB MO OKEaHOJ0-
rud 6biid B [epmanun  O. Kpiommens, B Poccun M. B. Wnuunaep
u 10. M. lllokanbckui.

B roabl coBeTcko#t BJacTH MOpPCKHE THAPOJIOrHUYECKHE HCCIENOBaHUS
pacuidpHJaHch, ocoGeHHO B cBsidd ¢ ocBoeHneMm CesepHoro Jleposuroro
okeaHa u CesepHoro mopckoro nytd. B 1921 r. no gexpety, noanucauHo-
my B. H. JIeHuHsim, OBIJIO CO31aHO MEpBOE COBETCKOE HayyHOE OKeaHo10-
ruyeckoe yupexjaeHue — [lnaByuuit Mmopcko# Hayuuslit HHeTHTYyT (Ilnas-
MOPHHH) .

Kpynuel#i BK/JIaj B CTAHOB/EHHE COBETCKOH OKeaHO/OruH, Koropoe
TakKXe MoXHO otHectH K 20—30-M rogam Haillero CTojeTHsi, BHECJH
H. M. Kuunosuy, 0. M. lllokanbsckuit, B.10.Buse, H. H. 3y6os,
B. B. llltokman, B. B. lllyneiikun.

B nocnenHee BpeMsi ieseHanpaBieHHble OKeaHOJOrHYecKHe Hccleno-
BaHus B Hawe# crpaHe senyt Mucruryr okeanosorud AH CCCP
(MOAH), Mopckoit ruapopusuueckuii uucturyr AH YCCP, Tocynap-
cTBeHHHH OkeaHorpauueckuit uuctutyr (FOHH), Apkruuecku#i u au-
TapKTHUYeCKUH HayuHo-HccienoBarensckuit uHerurytr (AAHWH), Beeco-
I03HBIA HAayUHO-UCCe10BaTebCKHH HHCTUTYT MOPCKOro phIGHOTO XO03siit-
crea u okearnorpaduu (BHWUPO) u np.

[TpoBeneHbl U npoBoAsATCS KPYMHbIE OKEaHOJNOTrHUecKHe 3KCMeauLuy
BO BCeX OKeaHax ¥ BO MHOrux mopsx. CucreMaTtHuecKHe HCCaeNOBaHHS
MOJISIPHOrO paioHa BeAyT HAY4YHO-HCCJEN0BaTeNbCcKHe apeldylouide Ha
Jabay craniuuy «CesepHblit [Tosmocy (nepBasi H3 HHX MOA PYKOBOACTBOM
. . lMananuna paborana ewe B 1937—1938 rr.).

Yueunimu CCCP noarotos/eHbl 1 H3faHbl KPYTNHbBE TPYAL! B 0671aCTH
okeanosoruu: Mopckoi atnac, Atiachl OKeaHoB, 1€CATHTOMHOE U3 aHHe
«OkeaHosorusi», ceMuTomuoe uspanue «I'eorpacduss MupoBoro okeana.

Kak ¥ B rugpodoruy cyuws, B nocnegnne 20—30 net B OKeaHONOTHH
LIMPOKO Pa3BEPHYJIOCh MEXAYHApPOAHO€ COTPYAHHUECTBO C aKTHBHLIM
y4acTHeM COBETCKHX yuyeHnX. 3jech cienyeT ynomsiHyts Mexaynapos-
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ubiil Teodusnueckuit rog ¥ og MeXAyHapoOAHOro reo@u3nyeckoro co-
tTpyauuuectsa (MIT—MIC, 1957—1959). 3710 6blax corynacoBaHHbIe
HCC/lelOBAHUS] MO BCEM HAaMnpap/eHUsIM reopu3HKH, B TOM 4HCIe H [0
okeaHosoryd. OHU oXxBaThlBaju Becb MHPOBOH OKeaH M MPOBOAHJIHCH
CHJIaMH MHOTMX TOCYJapcts, HO Haubo/ee HHTEHCHBHO BeJHCh paboThl
kopabasimu CCCP, CIIA, SAnonun. OnsbiT Takoft MexayHapoaHo# Koome-
pauMH CcTajl Pa3sBUBAThCS, MOSIBHIHCH HOBbIE IPOEKTHI (HAH MPOrpamMMbl).
Ouenp KpynHO# Oplyia mMporpamMMa H3yueHds rjobasbHelXx armocdepHpIx
npoueccos (ITHUT'AIT). bonbiuas yactb Hceaen0BaHui MO ITOH nporpam-
Me MPOXOAHK/Ia H3 OKeaHax. [poMajHblit MaTepuaJ AJs MO3HAHUs OKeaHa
JAaJH MCC/Ie[IOBAHUSI HA OCOOBLIX MOJMIOHAX, NEePBHIM M3 KOTOPBIX CTaJ
3anajnblii paioH ceBepHOH MosOBHHBI ATaHTHYeCKOro okeaHa. Mayue-
HHe BEeJIOCH HA OCHOBE COBETCKO-aMepuKaHcKol nporpammsel «[10JTMMO-
OE» ua nporsikedud 1974—1979 ropoB Ha peBsity kopabasix CCCP
u Ha aessith — CIIIA. B 1986 r. Okeanorpagpuueckuii uuctutyt B Bync-
Xose usnan gynaamenransibiit «Atinac [Nonumone», KOTOPLIH conepKUT
pe3yJ/ibTathl 00paGOTKH FMIaHTCKOrO MaTepHasna, nojsyueHHoro B pesyiib-
tate BolnosHenust nporpammel «[IOJIMMOIE». Ocyiuectienue Mex-
JYHapoAHBIX MNporpaMm mnpoponxaercs. Pa3spaforana of6benuHeHHas
riobanbHasi cucteMa okeaHorpaguueckux cranuui (OICOC), nosiBu-
apacs nporpamma WOCE (I'3L1O), nocesiieHHast H3yuyeHuio obuieh
LHPKYJSILMY OKeaHa Bmioth g0 2000 roaa, ecth MeXjayHapojpHble Mpo-
rpamMMsl N0 CJeXKeHHIo (MOHHTOPHHTY) 3a 3arpsi3HeHHeM OKeaHa W 6opb-
Oe c 3THM 3arpsi3HEHHEM U 1p.



Fanasal. XHMUYECKHE U ®U3HUYECKHE CBOUCTBA
NPHPOAHBIX BOL

Boda — 3ro npocretiwee ycrolivugoe 8 06bI4HbLX YCAOBUAX XUMU-
ueckoe coedurenue 8odopoda ¢ kucaopodom. I1o ceoeli xumuueckou
npupode — 310 okcud eodopoda H,0. B wucrom eude soda —
seu,eCcT80 becyseTHoe, He UMeoujee KU 8KYca, HU 3anaxa.

1.1.BOJA KAK BEIMECTBO, EE MOJIEKYJIAPHASl CTPYKTYPA
H U30TOMHbIA COCTAB

Monekyna Boabl HeCHMMETPHYHA: TPU fAapa 06pa3yloT paBHOGEAPEH-
HbIH TpeyrosbHHK C JBYMS SIApPAMH BOAOPOAA B OCHOBAHHH H SIAPOM
KHcaopona B BepuinHe (puc. 1.1).

ATOM KHC/IOpOAa B MOJIEKYJ1e BOAbI NPHCO-
eauHsieT K cebe nBa 3/€KTPOHA, OTHSTHIX OT
aToOMOB BOOPO/a, H T€M CaMbiM npHoGperaer
oTpHuaTenbHblll 3apsin. B cBolo ouepenb, o6a
aromMa BOJOPOAa, JHWIUEHHble 3/JeKTPOHOB,
CTAHOBSITCA  IOJIOXKUTEJNBHO  3apsiXKEHHbIMH
npotonamu. Mosekyaa 8006l nosromy obpa- =, 1,53-10°%m
3yer INeKTpuueckuii dunoas.

[Tonsipuoe crpoeHde BOAbl ¥ BO3HHKAIO-
ulee B BOJE 3/IEKTpHUecKoe nose o6yc/aoBaH-
BalOT G0JbIIYIO OUIAEKTPULECKYIO NPOHUYae-
MOCTb BOObL — BEAUHURY, NOKAILIBAOWYIO, BO CKOALKO PA3 CUAbL B83AU-
MOOelicTBUA INeKTpUHecKUX 3aPAC08 YMEHbUAIOTCA B8 800e NO cpasHe-
HUWO ¢ curamu ux s3aumodelcTsus 8 sakyyme. Bricokas ausiekTpuue-
CKasi MPOHULLAEMOCTb BOMb! fipegonpenessier GoJbilyl0 €€ HOHH3HPYIO-
YK CMOCOGHOCTb, T.€. CMOCOOHOCTb PaclIemIsiTh MOJeKYJbl APYTHX
BelllecTB, UTO 06YyC/JOBAUBAET CUJILHOE pacTBoOpsioilee AEHCTBHE BOAbI.

Kaxpasi mosekysna Bonbl, of/iagaiouasi ABYMsl MOJOXKHTENbHBIMY
W IIByMsl OTPHLATEJIbHBIMH 3apsiiaMy, cmoco6Ha ofpa3oBaTh YeThipe Tak
HasbiBaeMble 8000pO0HblE CBA3U, T.€. COAHHEHHUS NOJOXKHTEIbHO 3apsi-
XKEeHHOro siipa Bojopona (MPOTOHA), XUMHUECKH CBSI3aHHOTO B OJHOH
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MOJIEKyJI€ C OTPHLLaTebHO 3aPSIXKEHHBIM aTOMOM KHC/I0pOAa, NpuHaiie-
XKalUuM ApYTOH MOJeKyJe.

MouiekynsipHoe cTpoeHHEe BOAK W3YYEHO elle Hejo0CTaTOqHO, HO 60Jb-
IIMHCTBO HCC/Ieq0BaTe/ el NpuaepKUBAETCs B HACTOs[Lee BpeMsl Cleaylo-
KX B3MVISIAOB HA MOJIEKYJsPHYIO CTPYKTYpY BOoAbl. Boxsino#t nap cocro-
WT MPEHMYILECTBEHHO H3 MOHOMEpHHIX (OJAHHOYHBIX) MOJIEKYJ BOJHI,
T.e. BOJOpOJHbIE CBSI3H MPakTHYECKH He peanausyiorcs. B Teepaom
COCTOSIHHW (Jien) CTpPOeHHe BOAbl B BbLICOKOH CTemeHd YNOpsAouyeHo.
B Kkpucramnax Jbpaa MOJeKyJbl BOAbl COCTABJSIOT TeKCaroHadbHYIo
CHCTEMY C MPOUHLIMH BOAOPOAHBIMU CBS3siMH. Takasi CTPYKTypa BecbMa
pbIXJiasi i, KaK WHOr[a roBOpSIT, «axypHasi». Bona B KHIKOM COCTOSIHUY
3aHMMaeT NPOMEKYTOUHOE MOJIOKEHHE MEXy MapoMm H JabjoM. B tako#
BOJI€ COXPAHSIOTCS 3JeMEeHThl «/JIbJONoJ0GHOr0» MOJIEKYJIsIPHOrO KapKa-
ca, a ero NMyCTOTH YACTHYHO 3aNOJHSIOTCS OAWHOYHLIMH MOJEKYJaMH.
[TosTomy «ymakoBka» MoJIeKyJ B Bojle, HaxoAsileAcs: B XKHIKOM COCTOSI-
HuH, Oojiee IUIOTHAsl, YeM Yy Jbja, W [WIABJEHWE JibJa NPUBOAMT He
K YMEHbILIEHHIO, @ K «aHOMAaJIbHOMY» YBEJHUEHHIO MIOTHOCTH.

[Tepexos OT NOJHOCTHIO YMOPSIAOUEHHOH phHIXJIOH MOJEKYJspHOH
CTPYKTYphl, CBOHCTBEHHOH /by, K OoJiee MIOTHON CTPYKTYpe, CBOHCTBEH-
HOH BOjIe B XHJKOM COCTOSIHHH, HE NPOUCXOJUT MIHOBEHHO B Ipouecce
IJIaBJeHUs Jibfa, a npojoJKaercs U B XHUaKol Boge. [1pu rnossbliieHuy
TeMmnepaTypbl Hapsiy ¢ YIOMSHYTBHIM YIVIOTHEHHEM «YMaKOBKH» MOJIEKYJ
NPOUCXOHT U CBOHCTBEHHOE BCEM BelIeCTBaM yBejHyeHHe o6bema BO/ibl
BCJIE[ICTBHE POCTa HHTEHCHBHOCTH TEM/AOBOTO [BHXEHHS Mojekya. B qu-
anasoHe mosbllieHUsA temnepatypul or 0 no 4° C mpeobianaer nmpoiecc
YIJIOTHEHHUS! BOAbI, NpH TeMnepatype Builie 4° C — TemyoBoe paciuype-
uue. [Tosromy Boga ofyajaer «aHOMAaJbHBIM» CBOHCTBOM — HauboOMb-
ileff MJOTHOCTHIO HE MpU Temmneparype niasjeHus, a npu 4° C.

ITpucyiu ke Bose BOLOPOAHbIE CBSI3H IPUMEPHO B 1€CATb pa3 npouHee,
yeM CB$I3H, OOYCJOB/EHHbIE MEXMOJIEKYJ/ISIPHbIMU B3aWMOAEHCTBHSMH,
XapaKTepHbIMH 151 GOJbIIMHCTBA APYrUX xuaxkocred. [lostomy pnsi
fpeofoJieHusl 3THX CBsI3edl NPH NJIABJIEHWH, HCMApPEHWH ¥ HarpeBaHuHu
BOAbl HEOOGXOAHWMO ropa3ao Oojibilie 3HEPrud, yeM B ciyyae APYrux
XKHAKOCTEH. DTO onpefensiT psifi «aHOMaJu#i» TeMJOBBIX CBOHCTB BOJBI.

Boaopon ¥ KHCI0pOJ MMEIT HeCKOJbKO NMpHPOAHBIX H3oTomos: 'H
(«o6bIyHBIH» BOLOPOL), ’H, wau D («TsixKennli» BOAOPOJ, WIH fAelTe-
puit), H, umu T (paaMOaKTHBHBI «CBEPXTSKENBIH> BOLOPOL, WM
tputhit), '°0, 70, '80. TTostomy u cama 800a umeer nepemenubiti u3o-
Tonubii coctas. [Ipupodnan 8oda — 3To cmect 800 Pa3HO20 U3OTONHOZO
cocrasa. HauGonee pacnpoctpanena Bojaa, coctosimasi u3 usotonos 'H
u '°Q, nons Apyrux W3OTOMHBIX BMAOB BOAbI HHUTOXHA — MeHee 0,27 %.
Boay ¢ H30TONHBIM cOCTaBOM 'H,'®0 nasbiBalor «06bi4HOLY godod
W ofosnayalor npoctro HpO, ocranbHble Buanl Boasl (Kpome °HyO)
Ha3pIBaIOT «TANeAol» 8000u. Horpa «Tsixeoi» BOLOH CUMTAIOT JIHLlb
neitepuenywo sony *HoO (unu D20). Boga ¢ usotonsbiM coctasom *Hz0
(v T20) — tak HasbiBaemasi «csepxTaserasn» soda. Ee nya 3emie
Haxonutcst Bcero 13—20 kr. [IpuBeneHHnle B paJjpHeiilieM CBeaeHHs
OTHOCSITCS TOJIBKO K «OOLIUHOA» BOjE.
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1.2. XHMHYECKHE CBONCTBA BOJbl. BOLA KAK PACTBOPHTEJIb

Boda — caaboili 34eKTPOAUT, HMCCOLHHPYIOWHH MO ypPaBHEHHIO
H,O==H* 4 OH~ (1.1)

YpaBuenue (1.1) xapakrepusyer Tak Ha3blBaeMoe WUOHHOE pasHOBe-
cue 800bt. CocTosiH¥Me MOHHOFO PaBHOBECHSI MPUPOAHBIX BOA OTpaxaer
godopodnbLi nokasareab pH, koropeil npedcrasaser cobod aoeapugpm
KOHUEHTpayuu 8000POOHbLX UOHO8 (MOAb/A), B3ATbLE ¢ OOPATHbIM 3HA-
kom: pH = —Ilg [HT].

Benuuuna pH xapakrepusyer KHC/IOTHYIO WJH IEJNOUYHYIO peaKLuio
soabl. [Ipu 3amauHoll Temnepatype co6/I0faeTcsl yCcI0BHe MOCTOSHCTBA
woHHoro npoussenenus soas: [OH™] [HY}] =Ky= const. ITpu tem-
nepartype ot 0 10 50° C Ky~ 10~'* I1pu orcyrcrBuy npumeceii [H] =
= [OH~}, nostromy B 314X ycaopusix [HT] =[OH"] =107 Beauuu-
Ha pH=7 xapakrepusyer ueéitpansuyo, pH>7 — wenounyio, pH <<
<7 — KHC/IYIO peakuuio BOAbI.

bBnarogapsi 0ocoGEHHOCTSIM CBOEro MOJIEKYJsIPHOFO CTpPOeHHS BOAa
o6/aafaeT CBOHCTBOM XOpOILO PacTBOPATh Pa3jiHuHble XHMHUECKHe coe-
nuHenns. Ilpupoanas Boaa npegcrapasier coboit caaboud pacrsop. Cym-
MapHoe cojepxkaHue B BOj€ PACTBOPEHHbIX HEOPraHW4YeCKHX BeILeCTB
(KOHUeHTpauUHa coJell) BblpaxkaloT JHOO B BHAE MUHepaiu3ayuu
M (mr/a, r/n), 1460 B OTHOCHTeNbHBIX enunuuax (%, °/o). Codepica-
HUe pacTeopeHHbix 8 B800e Bewiects 8 e/ke uaiu 8 npomurre (/oo),
Ha3biBaeTCA CONeHOCTbI0 8006t (S°/00). UncneHHble BENMUMHBI MUHEpa-
nuszauud M u conenoctd (S%o) BOAbI AJS He OUeHb HACHILIEHHBIX pac-
TBOPOB 0OLIUHO cooTHOcsTCs Kak M mr/a ~ 0,001 S */q0. '

I1o codepacanuio coreid (Mumepasudayuu uiu CONEHOCTU) NPUPoO-
Hble 800bl NOOPA30eAAIOT HA 4eTbipe 2pynnoi: npecHvie — menee 1°/qo,
cononosarvie — | — 25%/40, cosnenvie (mopckoi corenoctu) — 25—
50° /00, BbLCOKOCONEHDIE (paccoabt) — cBbie 50°/g.

[panull MeXay FpynnaMu BbieseHbl MO CAeAYIOWHUM cOOGparkeHH-
am: 1°/pg — 370 BepxHuMil mpemea CoJeHOCTH nuTbeo# Boasl, 25°/q0
(Tounee 24,7°/90) — coJIEHOCTh, IPH KOTOPO#H TeMnepaTypa Haubo/bLIel
MJIOTHOCTH W TeMneparypa 3aMmep3aHusi BoIbl coBnapaiot. B Mopsix
COJIGHOCTb BOJbl BhILLIE 500/00, KaK npaBuJjio, He HabJionaeTcs.

Munepanu3auusi NPUPOAHLIX BOL PAa3HOrO THMA MOXKET H3IMEHAThCS
B LOBOJIbHO IIKWpPOKHX npeaenax: ot 0,01 r/a B arMocdepHbIX ocafKax 10
600 r/n B pacconax.

K uucny riaBHbIX HOHOB coJieif, HaXOASILIMXCS B MPUPOJHBIX BOJAX,
OTHOCSITCS OTPHLLATEJbHO 3apsixkeHuble Houpl (anuonnl) — HCO3™ —
ruapokapGonatuniii, SO~ — cynppatunii, CI~ — xaopuaublii 4 noso-
XKUTEJbHO 3apsi>KeHHble HOHbI SrKaTHOHbl) — Kanbuus Ca’t, maruus
Mg?*, narpusi Na*t u kanus K

Bce npupodnsie 800bt deaarca no npeobaadarouiemy AHUOKY Ha TPU
Kaacca: eudpokapGonaTHbLl, CyYabPaTHbLE U XA0pUdHLLE; no npeobaada-
IOWeMmy KATUORY HA TPU ePYNNbL: KAAbLUEBYIO, MASHUEBYIO, HATPUEBYIO.

[Tpupontsie BoAbl pasaHyHOTO NPOHCXOKACHHS OObIYHO UMEIOT H pas-
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JIUYHBIA cONE€BOH COCTAB ¥ OTHOCSITCS COOTBETCTBEHHO K pasHbIM KJjaccam
H rpyniam. O6Hapy)KeHa CBsI3b COJI€BOI'0 COCTaBa MPUPOAHBIX BOM C UX

MHHepaﬂuaauueu H/IH COJICHOCTHIO (

?HC

[.2): B npecHnix BOJIaX npe~

06J1a1310T HOHEI H35104 , HCO37, Ca**; B cononoBatbix — SO?~, Na*t
B coseHblx — CI— Nat
a) o _ )
% L Hj sl04 H003 sDi" CL-
60 % NE
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40 + ca
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20 L: sz
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Puc. 1.2. 3aBHCHMOCTb cOfepXKAHHS [NaBHbIX aHHOHOB @ H KATHOHOB 6 B coJle-
BOM COCTaBe NPUPOAHBIX BOA (B %) OT MHHepaiH3auHH (COJIEHOCTH) BOALL MO
M. T Bansiko:
8006t | — npecusie, /] — cononosarbie, /// — conennie

Peunbie Boan, KaK NpaBuJ/Io, OTHOCSTCS K rHapoKapGOHaTHOMY Kiac-
cy ¥ Kaasuuesoii rpynne. I[Tog3emHbie Boabl HEPEAKO OTHOCSITCS K CYJlb-
¢atHOMYy Kiaaccy W Maruvesofi rpynne. Boabl okeanoB H Mopei
MPUHAANEKAT K XJIOPHAHOMY KjAacCy W HaTpuesoH rpymme.

Cymma xonuenrpauuu Hauboaee pacnpocTPaHeHHbLX 08YXBAAEHTHbLY
karuonos Ca’tu Mg?t naswmsaerca obuweil aectkocToio 800bt. TToBbI-
LIeHHAs] XeCTKOCTb O0YC/I0BJIEHa PacTBOPEHHEM B BOJE FOPHBIX MOPO,
copepxalux KapboHathl H cyabdaThl KajabUusi ¥ MarHus.

I'a3bi xopowo pacTBOpSIIOTCA B BOAE, €C/IH CHOCOOHH BCTYNaTh ¢ Hel
B XMMHueckue cBsi3H (ammuak NHs, cepoBogopon H»S, cepnucrniii ras
SOs, nuokcua yriaepoaa, uin yraekucinli ras COg, 4 ap.). [Ipoune rasol
MaJ/jo pacTBOpUMbl B Boje. [IpH NOHWIKEHWW [aBJEHWsi, MOBbIIIEHUY
TEeMMepaTypsl ¥ yBEJHUEHWH COJNEHOCTH PAaCTBOPUMOCTh TasoOB B BOJE
yMeHbll1aeTcs,

Hau6onee pacnpoctpaHeHHble rassl, pacTBOPEHHble B MPHPOAHLIX
BoAaax,— 310 kucaopon Og, asor Ng, nHokeup yrnepoga COs, cepoBosno-
pon HsS. McrounukaMy moctymjieHusi ra3oB B BOAY cayxkKaT atmocdepa
(B ocHorHom aast Os, Ng, COs), xusHepesitenbHocts pacrenuit (Oq),
pasnoxxenue opranuueckoro seutectBa (CO,, CHy, H»S).

Ha npakruke HepenKO NMO/Ib3YIOTCS OTHOCHTE/ILHOH XapaKTepUCTHKON
CO/lePXKAHHSI B BOAE PACTBOPEHHbIX [a30B — NPOYEHTOM HACOLUUEHUA A,
Koropui#i pasen A = (P/P)-100%, rne @ — dakTHueckoe coaepKaHue
rasa, P — paBHoBecHasl KOHUEHTPaUUsl B BOje NpH LAHHOH TemmepaTy-
pe. Ecnu ¢dakruueckoe comepranue rasa B Boje Gosbiie paBHOBECHOMH
KOHLEHTPAuUy ¥ BeauuuHa A > 100%, To npoucxoauT BhljejeHHe rasa
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g atmocdepy. Ecau Bosa He HacwliueHa rasom H A <1009, To npoucxo-
AMT TIOrVIOLIEHHe BOAOH ra3a u3 atmocdepsl.

BaxHpie 0COGEHHOCTH NPUPOAHBIX BOJ ONPENESIOTCS COAEpKaHHeM
B HUX yroasHoH kucjaorhl HeCOjz 4 ee ¢dopm — nonos HCO3 u CO;™,
a Takxke nuokcuaa yraepoaa COjs. Iepeunciiendble Bewectsa HaxoasiTest
B BOJ€ B COCTOSIHHH TaK Ha3bIBaeMOTr0o KAPOGOHATHOZO PABHOBECUA:

COs2 + H20 == HyCO3 == HY 4+ HCO3 == 2H* 4 CO3~ (1.2)

Jlo6apaenue uonos pogoposa H7T (cuibHO# KuCIOTH) cMeliaer
kapOOHATHOE paBHOBECHE BJAEBO (B CTOPOHY KHCJOH pDEaKuuu) u ne-
peBonuT KapGouatsl (CO3™) u Gukapbounatsi (HCO;') B yriekucaory
(H2COs) u nuokcupg yraepoaa (COz). [HobapnenHe e HOHOB THAPOKCH-
na OH™ (cu/abHOro OCHOBaHWMsS) BJeuer 3a co0OH yMeHblleHHe KOHLEeH-
Tpauuyu uoos H' u cMewiaer KapGoHaTHOe paBHOBeCHe BIPABO, B CTO-
poHy ofpa3oBauusi Kap6oHatoB H OukapOOHATOB (M LIEJOYHOH pe-
aKLHH).

CooTHollleHHe pa3aHuHbIX GOPM YrojbHOH KHCJIOTH B BOJE H Mpexje
Bcero pactBopenHoro CO; ¥ vona HCO; — raasuniii ¢akrop, onpene-
asiiow¥i Beauuuny pH. YMeHbilenue copep’kaHusi B BOAE AHOKCHIa
yriaepoga CO, Bc/ieacTBHE €ro Bblae/leHHs B aTMocdepy HJH B pe3yabra-
Te GoTocHHTe3a BJeyeT 3a co6oi nopblilieHde BenHuuHbl pH, npespaue-
HHEe YroJibHOH Kuc/oThl B GHKapOoHaThl U OGHKapOoHaTOB B KapOoHAaTHI
PactBopeHue YrieKuC/bIX colel Kaablisl ¥ MarHusl Takxe BeleT K yBe-
audendio pH. Hao6opot, ysennuenue conepxkanusi 8 soge CO; Beneact-
BHE MOCTYMJIEHUs] W3 artMmocdepbl, AbIXaHUs OpPTaHW3MOB H OKHCJEHHS
OpraHMyecKHX BeILECTB CONPOBOMAAETCS NpespallieHHeM KapOGoHaToB
B 6ukapOoHatsl U ymenbitendeM pH. Ocaxkaenue kap6oHaTOB BbI3LIBA-
er npeppalieHte 6UKapOOHATOB B AHOKCH], YIJEePOAa U TAaKKe yMeHblia-
er pH.

[To O. A. Anekuny, Beauuuna pH cocrasisier: B pyaHHUHBIX BOAax
meunee 4,5, B Bopax 6osot 4,5—6, B noa3emMHuIx Boaax 9,5—7,2, B pekax
u osepax 6,8—8,5, B okeanax 7,8—8,3, B cojieHbIX 03epax OOBIYHO
6oJiee 8,5.

K uucny tak Ha3biBaeMblx OMOr€HHbIX BE€WECTB, PACTBOPEHHLIX B BO-
Ae ¥ norpebsisieMblX B Mpouecce XKH3HeNesITebHOCTH OPTaHH3MOB, OTHO-
csitc coenauuenusi asora N, ¢octopa P, kpemuuss Si. ITH Bewectsa
I0CTYNaloT B BOAY M3 atMmocdeps!, TPYHTOB, a TaKXe MpH Pas3JioKEeHHH
CJIOMHBIX OpraHHuecKMX coesHHeHH#. MX HCTOUHMKOM cCayXaT TaKxke
TIPOMBIIIIEHHbIE, CEeJbCKOXO3SACTBEHHbIE H ObITOBLIE CTOKH.

ConmepaTtcsi B BOAEe W pas/uHuHble PaACTBOpPEHHbIE OpPraHuyeckue
BEULECTBA: YIJeBOAbl, O€JKH H MPOAYKThI WX Pa3/OXKeHUs, JUNHAbl —
3¢ U Pl KHPHBIX KHCJIOT, 'YMHHOBbIE BEILECTBA H Ap.

MukpoanemeHTamMu HAa3bIBAIOT BEILECTBA, HAXOASIUIMECs] B BOAE B Ma-
JbIX KoJjuWyectBax (MeHee | Mmr/a), uau «ciepax». Muorue mukposse-
MEHTbI B OUYEHb MaJbIX KOHUEHTPALHSIX HEOOXOAUMbI s KHU3HEAES Teb-
HOCTH OpraHM3MOB, a B IOBBHILIEHHbIX KOHUEHTPAUHsSX MOTYT CTath
apgamid. K uucny HauGosiee pacrmpocTpaHeHHbIX MHKPO3JEMEHTOB OTHO-
carest 6pom Br, won I, ¢rop F, aurur Li, 6apuit Ba, Tak HasbiBaeMble
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«TsIKeJsible MeTasuibl» — »kejeso Fe, Hukeap Ni, uunk Zn, Ko6aast Co,
menp Cu, kagmuii Cd, ceuney Pb, pryts Hg u np.

K MHKpO3/ieMeHTaM B MPUPOIHBIX BOAAX OTHOCSTCS W Pag¥OaKTHB-
Hble BelecTBa Kak ecrectBeHHoro (KaJuii ‘K, py6unuit *Rb, ypan U,
paauii 2*°Ra u 1p.), Tak ¥ auTponoresnoro (ctponuuii °Sr, uesuii '*’Cs
¥ Ap.) TNPOUCXOXIEHUs .

Takum obpa3om, codepiaujuecs 8 pacTBOPEHHOM COCTOAHUU 8 800e
UOHbL conel, 2a3bl, OUOZeHHble U OpeaHU4ecKUe BeujecTsa, MUKpPOILe-
MEHTbL PA3AUYAIOTCA KAK NO KOHYeRTpayuu, TaK u no poau 8 Qusu4e-
CKUX, Xxumudeckux u buosocudeckux npoyeccax 8 800HOU cpede.

Oco6y10 KaTeropyio coaepKauiuxcsi B BOJAE BEILECTB COCTABJAIOT TaK
Has3blBaeMble 3a2PA3HUTeAU, T.€. BEUIeCTBA, OKa3biBaloUl¥e BpeaHoe BO3-
NefiCTBHEe Ha XKHUBYIO NpHpoAy. ITO npexae Bcero HeTeMpomyKTh,
SMOXUMHKATHl (NMecTHUUabl, repbuuuasl), ynobpeHns, MoloiLye CpeicTBa
(meTepreHTsl), HEKOTOPHE MUKPO3JEMEHTH (OU€Hb TOKCHUHB! TsKeJble
MeTaJlJisl — PTYTh, CBHHELl U KajMuH), palHoaKTHBHbIE BewecTBa. bob-
1asi YacTb 3arpsi3HUTe/iell HMeeT aHTPONOTeHHOE NPOHCXOXKAEHHE, XOTS
CYLIECTBYIOT M €CTeCTBEHHble UCTOUHHKH 3arpsi3HeHUsi MPUPOLHBLIX BOL.

Oco6eHHOCTH XHMHYECKOro COCTaBa MPUPOAHBIX BOJ BMECTE C HEKO-
TOPLIMH MX (HU3HUECKHMH CBOHCTBAMH, O KOTOPBIX MOMIAET peub HUXKE,
4acTo oObEeNHHSIOTCS B TOHATHE «KA4eCTBO B80C0bL», NMPU 3TOM OOBLIYHO
MMEIOT B BHAY MNPUTOAHOCTb BOJ [/ KaKOro-au6o HCMoJb30BaHUs.
[TosToMy KkauecT80 800bl — XAPAKTEPUCTUKA COCTABA U CBOLCT8 B800bL,
onpedesfouyan Npuzoo0HOCTs ee 04R KOHKPETHO20 B000N0Ab30BAHUA.

1.3. ®U3HYECKHE CBOHCTBA BOAbI

1.3.1. ArperaTHbie COCTOSIHMSI BOABI # (Da3osbie nepexoabi

Boda momer HaxoOutbcsa 8 Tpex a2pecaTHbLX COCTOAHUAX, UAU
¢asax,— t8epdom (aed), xmuokom (cobcrsenno 8oda), 2a3006pa3HOM
(800snot nap). OueHbp BaxKHO, YTO MPH peasibHO CYILECTBYIOLIHX Ha
3eMse auanasoHax atMocepHOro NaBjieHHsl M TeMnepaTypnl Boja Mo-
XeT HAXONUThbCS OIHOBPEMEHHO B Pa3HbIX arperatHulX COCTOSTHHSX.
B 3TOM oTHOIIEHHH BOAA CYWECTBEHHO OTJIMYaeTCs OT APYrux ¢usuue-
CKMX BeLLEeCTB, HAXOASILLUXCS B €CTECTBEHHBIX YC/IOBHSIX MpeuMylue-
CTBEHHO 1160 B TBepAOM (MHHepaJbl, MeTa/Jnl), 160 B rasoobpasHom
(02, Ng, CO2 ¥ T.4.) COCTOSIHUH.

H3menenun azpecatnozo COCTOAHUA BeWEeCT8A HA3bLBAIT PHa308o1MU
nepexodamu. B 3tuX ciyuasix cBolicTBa BeuiecTBa (HampuMmep, INIOT-
HOCTb) CKaukooOpasHo u3MeHsiioTcsi. PasoBble nepexoibl COMPOBOXKAA-
I0TCSI BblA€J€HHEM WJ/H MOr/OLIeHHeM 3HepPruy, HasblBaeMol Tenaorou
¢$a308020 nepexoda («CKPLITOH TEIOTOMHY).

3aBUCHMOCTb arperaTHoro COCTOSIHHSA BOJbl OT JaBJIEHHSI H TeMNepa-
Typhl BbipaxKaercsi Ouazpammol COCTOAHUA 800bl, WK ¢as3osol Ou-
agpammoid (puc. 1.3).

Kpusasi BB’O Ha puc 1.3 HocuT Ha3BaHHe Kpusol naasaenus. Tlpu
nepexofe yepe3 3Ty KPUBYIO cJieBa HanpaBoO NPOUCXOMUT n.aasaerue
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Puc. 1.3. InarpamMmma cocTosiHust Boabl:
I—VIl] — pa3nnynble MOAHOHKALHH JbAA

Abda, a crpasa HajeBo — sedoobpasosanue (Kpucraariusayus sodst).
Kpusass OK wuasbiBaercsi kpusod napoobpa3osanus. [lpu nepexope
yepes 3Ty KpHBYIO C/ieBa HanpaBo HabJonaeTcs Kunesue 8oost, a cnpasa’
Ha/leBO — Koxdencayus 800anozo napa. Kpusas AO HocuT HaspaHue
Kpusoli cybaumayuu, Win Kpusol 80320rnKu. [1py nepeceyeHny ee ciepa
HanpaBo NMPOUCXOAHUT ucnapernue A60a (80320HKA), a CIpaBa HaJEBO —
KoHOeHcayusn 8 Teepoyro asy (uau cybaumayus).

B Touke O (tak HaspiBaeMOH TPOHHO# Touke, mpH Aassenrun 610 [la
1 remneparype 0,01° C wnu 273,16 K) Bona oqHOBpeMEHHO HaXOxHTCS BO
BCEX TpeX arperatHblX COCTOSHHSX.

Temneparypa, npu KOTOpoH NPOUCKOAUT NJIaBJeHHE JibAa (MJIH KpHC-
TaJJIU3auKs BOJbl), HA3LIBACTCS TeMneparypol WU TO4KOU NAQBAEHUSA
Twa. DTy TeMmmepaTypy MOXHO HasblBaTb TaKXKe Temneparypoi Wiy
Toukot 3amep3anusi Tsay.

C noBepxHOCTH BOMbI, @ TAKXKe Jibia U CHEra MocTOSHHO OTPHIBAaeTcs
H YHOCHTCS B BO3[YX HEKOTOPOE KOJHYECTBO MOJIeKyJ, oOpasyloiLux
MOJIeKYJibl BOAsIHOTO napa. OnHOBPEMEHHO C 3THM YacTh MOJIEKYJ BOAS-
HOro mapa BosBpallaercss 0OPaTHO HA NOBEPXHOCTb BOAbI, CHETa H JbJa.
Ecnu npeo6Gnapaer mepsuifi npouecc, To uder ucnapenue 800bi, €ClH
BTOPO# — KonOencayun 800AH020 napa. PeryistopoM HanpaBieHHOCTH
¥ HHTEHCHBHOCTH 3THX [POUECCOB CIYXHT Oeuyur BAAHHOCTU —
PA3HOCTL YNpYeocTu BOOAHO2O NAPA, HACLLUAIOUWLE20 NPOCTPAHCTBO NPU
Oannbix dasrenuu 8030yxa U Temneparype nosepxHocTu 800bl (cHeza,
avda), u ynpyeoctu aktuwecku codepicauyecocs 8 8030yxe 800AHO020
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napa, T.e. abcoaroTHOU BaaxcHocTw 8030yxa. CojepxaHue B 1303)1yxe;,i
HaCHIILEHHOr'0 BOJSIHOrO Mapa M ero ynpyrocth yBeJIUUHBAIOTCS ¢ POCTOM
TemMneparyphl (MpH HOPMaNLHOM AABJEHHH) ClelyloW UM o6pa3oMm. Hpn
temnepatype O°C copepxaHue H ynpyrocth HAaChILIEHHOTO BOJSHOTO,
napa paBHbl cooTBeTcTBeHHO 4,856 r/m® u 6,1078 rlla, npu TemnepaType‘
20°C — 30,380 r/m® u 23,373 rl[la, npu 40°C — 51,127 r/m%
u 73,777 rlla.

Hcnapenue ¢ noBepxHOCTH Boibl (Jbla, CHEra), a TakMXe BJaXKHOWU:
AOoYBLl MAeT NpH JoOoH TemMnepatype W TeM HHTEHCHBHee, yeM OoJblle-
neduuuT BaakHoctd. C pocToM TeMnepaTypsl YNPyrocTs BOASHOTO napa,
HacHILAIOULero MPOCTPAHCTBO, pacTeT, U UcnapeHue yckopsiercsi. K yBe-;
JHUEHHIO HCMAapeHusl NPHBOANT W BO3pPacTaHue CKOPOCTH JBHIKEHHSL
BO3/lyXa Haj Hcnapsiiomell nmoBepXHOCTbIO (T.€. CKOPOCTH BeTpa B NpPH-;
POLHBIX YCJOBHSIX), YCHIHBAIOLIEE WHTEHCHBHOCTb BEPTHKAaJbHOTO Mac-i
co- 4 TemjoobMeHa. ?

Korpa uWHTeHCHBHOE HCMapeHHe OXBATHIBA€T HE TOJbKO CBOGOIHYIO
NMOBEPXHOCTh BOAbI, HO ¥ €e ToJuly, [Ae HcrmapeHue HaeT ¢ BHyTpeHHed
NOBEPXHOCTH 00pa3youHXCs IPH 3TOM NMy3bIPHKOB, HayWHaeTcs npouece
kunenun. TemnepaTtypa, npH KOTOPOH AaBJieHHe HAChILIEHHOrO BOASIHOTO
napa paBHO BHELIHEMY [aBJIEHHIO, Ha3HBAETCS TEMNEPATYPOL WK TO4-
kod kunenuss T

[Tpu HopmanbHoM artMocdepHom paapienuu (1,013-10° [la =
= 1,013 6ap = 1 atm = 760 MM pT. CT.) TOUKH 3aMep3aHHA BOAbI
(nsaBaeHus AbAa) ¥ KUMeHUs] (KOHAEHCAlWH) COOTBETCTBYIOT MO LIKaJse
Heabcusa 0 u 100°

Temnepatypa 3amep3anusi Ts,y M TeMnepatypa kuneHusi BOAb! Tuun
3aBUcAT OT AaBJjeHust (cM. puc. 1.3). B nuanasoHe u3meHeHus naBJjaeHHs
or 610 a0 1,013-10° [1a (unu | atm) TemnepaTypa 3aMep3aHusi HEMHOIO
nonnKaercsi (ot 0,01 no 0° C), 3atem nmpu pocte paBjedusi MpuOIH3H-
TeabHo A0 6107 [Ta (600 atm) Tsaw nanaer go —5° C, Npu yBeqHueHUH
aasJjenust go 2,2-10% [Ta (2 200 at™) Ts., yMenbinaercs go —22° C.
[1pu nanpHeltieM yBenuuenuu pasnenus T,y HaudHaeT ObICTPO BO3pa-
crath. Ilpu ouenb GosbilioM fgaBieHHd oGpa3yiotcss ocobble «MOAHDH-
Kauuuy» apga  (1I—VIID), orauyapouwimecs no csouM CcBOHCTBaAM OT
o6biuHoro Jasnaa (apnpa I)

[Ipy peansHom atmocepHOM aaB/J1eHHH Ha 3emJje NpecHas Boja
3aMmep3aet npu temnepatype okoso 0° C. Ha makcumanbHbIX ray6uHax
B okeaHe (okono Il kM) nasienue npessiunaer 10° Ila, wau 1 000 at™
(yBenuuenue mzéuuu Ha Kaxaple 10 M yBennuuBaer pasjeHHe npuo/au-
autensHo Ha 10° Ila, unu | atm) Ilpu TakoM pasienuu rtemmeparypa
3amep3aHusl npecHo# Boabl Oblna Obl oKojo — 12° C.

Ha cuu:xeHue temnepatypbl 3amep3aHusi BOAB OKa3blBaet BIMsIHHE
ee conénocts (puc. 1.4). Yseanuewue cosnenoctd Ha Kaxabie 10°/go
cHuxkaet T, npubausurespto Ha 0,54° C:

Tarw. - _0,054 S (13)
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TeMnepaTtypa KHMEHHSI C YMEHb-  To;
jeHUeM  1aBJIeHUs  CHHXKaercs
(cm. puc. 1.3). TTostomy na Gonp-
[I¥X BBICOTAX B ropax Boja KHMHT
1p# Temnepatype uuxe, yem 100° C.
[Tpu pocte Aap/ienHsi Tyun BO3pacTa-
eT [0 TaK HasbiBaeMoOl «KpuTHue-
CKOY TOYKH», KOrAa npu p =
=22 107 Tla u Ty = 374°C
BOJa OJIHOBPEMEHHO HMeeT CBOHCTBA
H MHUAKOCTH ¥ rasa. 1 I L L

JluarpaMma cOCTOsIHMSI  BOJBI 0 020 30 408%.
HIINIOCTPUPYET BE «AHOMAJ/IHH» BO-  pyc 1.4, 3aucHMOCTb TemnepaTypsl 3a-
J1bl, OKasblBAOIU¥e pelIalolee BJAH-  mepsaHust T,y [ H TEMnepaTypel HaH-
SIHME HE TOJbKO Ha «MOBEgeHHe» BO-  Goabuedi mAOTHOCTH Tuawsna 2 OT code-
bl Ha 3eMmJe, HO ¥ Ha NpHpOLHbie HoctH S (rpatduk Xennaua-XaHceHa)
ycaoBusl nuaHersl B uejaom. [lo
CPaBHEHHIO C BElIeCTBAMH, NPEACTABISIOUHMH COG0OH COeAMHEHHS BOLO-
poAa ¢ 3jeMeHTaMy, Haxonsiuumucs B [lepuonndeckoi Tabauue Menne-
Ji€eBa B OJHOM psifly C KHCJIoposoM,— TesnypoM Te, ceseHom Se u cepoii
S, TemnepaTtypa 3amMep3aHus W KHIeHHs! BOAbl HEOOLIYHO BHICOKA. YUHTHI-
Basi 3aKOHOMEPHYIO CBAI3b TEMMEpPaTyphl 3aMep3aHusl U KHIeHus: ¢ Macco-
BbIM YHCJIOM YMOMSIHYTHIX BelLecTB, C/I€A0Bajo Obl OXHAATb y BOAM
3HayeHusl Temreparyps 3amepsanuss okoio —90° C, a Temmepatypnl
kKunenusi okoso — 70° C. AHOMa/bHO BHICOKHE 3HAUEHUs] TeMmepaTyphl
3aMep3aHyus H KUMEeHUs] NpefonpeensiioT BO3MOXKHOCTb CYLWeCTBOBaHHUS
BOAbI HA MJIaHeTe KaK B TBEPAOM, TaK ¥ B XHIKOM COCTOSIHUM H CIyXKaT
ofpenensiouI MM YCIOBHAMH OCHOBHBIX FHAPOJIOTHYECKHX H APYTHX NMPH-
POILHBIX MpoueccoB Ha 3eMJe.

5
4
3
2
1
0
-1
-2
-3
-4

1.3.2. TlaoTHOCTb BOADBI

[140THOCTb — 2aaBHelWan u3uLeckan XapaKTepucTuka 1106020 ge-
wecrsa. Ona npedcrasaser cobod maccy 00HOPOOHO20 BeuiecTsa, ApuU-
xo0awyroca Ha edunuyy ezo obvema:

p=m/V, (1.4)

rie m — Macca, V — ofbem. Tl10THOCTb p MMeeT pa3MepHOCTb’Kr/m>

[TnoTHOCTD BOABI, KaK U APYTHX BELLECTB, 3aBUCHT MpeXKJe BCEro OT
TeMrepaTtypb! 4 faB/eHHs (a aJisi NPYPOJHLIX BOL — €lUe W OT cojepiKa-
HUSI PACTBOPEHHLIX W TOHKOAWCMEPCHHIX B3BELICHHLIX BEILECTB) H CKay-
Koo6pasHO u3MeHsieTcs] NpH (a3oBbIX nepexofax.

3aBUCUMOCTb MJIOTHOCTH XMMHUECKH YHCTOH BObI OT TeMMepaTypshl
npepcrasiena B tabua. 1.1. [lpu nosbliieHHH TeMrepaTypsl MJAOTHOCTH
BOABI, Kak M J1060ro APyroro peulectsa, B OoJblieli yacTd auanaso-
tHa W3MeHEHHs TeMIepaTyphl YMeHbIllaercs, YTO CBSI3aHO C YBEJHUEHHEM
PACCTOSIHUSL MEXKILY MOJIEKYJaM{ NMPH PocTe TeMmeparypbl. ITa 3aKOHO-
MEpHOCTb HapyllaeTcs JHLib NPH MNJaBJeHHU Jbja ¥ NPH HarpeBaHUH
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Ta6auuna l.1. Hamenenue nnornoctn u Kospduunenra o6bemnoro pacuwupenus:
XHMHYECKH YHCTOH BOABI B 3aBHCHMOCTH OT TEMMEPATYpbl MPH HOPMANLHOM 1ABJEHHK

ArperaTHoe Temneparypa Boabl, T °C
COCTOfIHHE
BOAH -20 | -t [ o | 1 ]| 2 I EE

Maorrocts p, Ke/mn® )
Bona — — 999,87 999,93 999,97 999,99 1000 :

Jen 920 — o7  — . . =
Kosppuyuenr o6vemnozo pacwupenus 1075, °C~! K

Boaa — — —67 —49 —31 —15 0

Jlen 123 171 267 — — — —

[Ipodoaxcenue Taba. ll'

ArperaTnoe Temneparypa soan, T °C 4
o 5 10 [ 15 l 20 25 30
BOLH b
Maorwocre p, k2/M*
Bona 999,99 999,73 999,13 998,23 997,08 995,68
Jlen — — — — — —
Koappuyuenr obvemnozo pacuwupenua p 1078, °C~!
Bona 17 89 162 208 259 304
Jlen — — — — — —

Boabl B guanasone ot 0 go 4° (tounee 3,98° C) 3mech ormeyaiorcs ejue
IB€ OU€Hb BaXKHHI€ «aHATOMHM» BOAbL: |) NJIOTHOCTL BOAbLI B TBEPAOM
COCTOSIHMH (Jie[]) MeHblle, YeM B XKHAKOM (BOHA), UEro HeT y NojaBisio-
utero GO/bLIIMHCTBA APYFHX BelectB; 2) B AHana3oHe TeMiiepatyphl
Bogbl oT 0 5o 4° C MUIOTHOCTb BOABI C MNOBLILIEHHEM TEMMEpPaTyphl He
yMeHbiliaetcsi, a ypeanyuBaercd. OcoOGEHHOCTH H3MEHEHWsS MJIOTHOCTH
BOJIbl CBSI3aHbI C IEPECTPOHKOH MOJIEKYJISIPHOH CTPYKTYPH! BOAbL. DTH jBE
«aHOMaJ/IiH» BOABI MMEIOT OTPOMHOE FHAPOJIOrMYecKoe 3HaueHue: Jef
Jierye BOABI U NIO3TOMY «MJIaBaeT» Ha €€ MOBEPXHOCTH; BOLOEMbl OOBIUHO
He NPOMEep3aloT A0 AHA, TAK KaK OXJNaX[AeHHasa A0 TeMiepaTyphl HHxXe 4°
MpecHasi BOja CTaHOBHTCS MeHee MJIOTHOH ¥ MO3ITOMY OCTaeTcsl B moBep-
XHOCTHOM cJI0€.

[110THOCTD JIbJla 3@BUCHT OT ero CTPYKTYpbl U Temnepatypsl. ITopuc-
THI /e[l MOXET WMEeTb MJOTHOCTb, HAMHOIO MEHbUIYIO, YeM YKa3aHo
B 1abu. 1.1. Eiwe MeHbille na0THOCT cHera. CBexXeBbNaBIUHH CHEr HMeeT
naoTHocTb 80— 140 Kr/M®, MIOTHOCTD C/IeXKaBILErocsi CHera NoCTeneHHo
yBesuuuBaercs ot 140—300 (no HauaJja tasiuusi) po 240—350 (B Hauva-
Jae tasinusi) u 300—450 kr/m® (B KoHUE TaﬂHHHg ITnoTHbI# MOKpBLi cHer
MOXET UMeTb MI0THOCTh N0 600—700 xr/m° CHEXHHKH BO BpeMst
TasiH¥sl UMEIT MI0THOCT 400—600, naBunHBI cHer 500—650 kr/m®

Cuofi Bogbl, 06pa3yoUACS Npy TasiHWM JbAa U CHEra, 3aBHCHT OT
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TOJIULHHBL CJI0S1 JIbJlA WK CHEra H X MJIOTHOCTH. 3anac BO/bI B Jibje HJIH
p CHere paBeH:

he = ahapa/p, (15)

rge ha, — TOJMIIMHA CJAOSl Jbja WJIH CHEra, P, — UX IVIOTHOCTb, p —
JIOTHOCTb BOABI, G — MHOXKHUTEJb, OnpeaeasieMbli COOTHOMIEHHEM pas3-
MEpHOCTeH hy U h,: eciiu CJIOH BOJbl BbIpa>KaeTCcsi B MM, a TOJLUIMHA JbAa
(cuera) B cM, TO a=10, npy¥ OAWHAKOBOH pa3MepHOCTH a==1].
[1/10THOCTL BOABI H3MeHSIeTCS] TaKXKe B 3aBHCHMOCTH OT COjJepXKaHus
B HEH PAaCTBOPEHHbIX BELUIECTB H YBe/JIHUHMBAETCSH C POCTOM COJEHOCTH
(puc. 1.5). [110THOCTL MOPCKO# BOALI MPH HOPMAJLHOM JaBJEHUH MOXKET
pocrurath 1025—1033 kr/m?
CoBMecTHOe BJIHSIHME TeMMepaTyphbt
M COJIEHOCTH Ha MJIOTHOCTb BOAbl MpH
armoce€pHOM  [AaBJEHWH  BHIPaXalor 035“
¢ NOMOULbIO TaKk Ha3bBaeMoOro ypasHe-
HUSI COCTOSIHHSI MOpPCKOH Boabl. Takoe
ypaBHeHHe B CaMOM MPOCTOM JIMHEHAHOM

BHJI€ 3aNHCHIBAIOT CJEAYIOIUM 06pa3om: \ Jo
\

p=po(l —aiT + asS), (1.6) P2 2

w15 Y 20

rae T—Temneparypa sonnl, °C, S — 75

CONeHOCTb BOAMI, /o0, Po — MJAOTHOCT 10101 A P
Boabl MU T =00 S =0, s m a2 — | '\

napamMerpsl. f g

T

YBejuueHue CONCHOCTH NPHBOAUT  1000] p)
TAKXKE K MOHHKEHHIO TEMIIEpaTyphl HaH- f
| — 1

37| o | J
Goabiel maordoctd  (°C) corsacHo 995 5 10 15 20 25 0I5 TC
tdhopmyae

Tuawsun = 4 — 0,215 S. (1,7) Puc. 1.5. 34BHCHMMOCTb IJIOTHOCTH

BOAb! [1PH HODMaJbHOM aTMocdep-

HOM [aBJ€HHH OT TeMIepaTypbl

YBeauuenue comedocty Ha Kaxkable 10%o0  u conenoctdH. AB — AHHMS HaH-

CHUKAET Tyaus.nn NpUOAU3UTEIBHO HA 2° Gosbluel MAOTHOCTH
C. 3aBicuMOCTb TeMNepaTypbl HaHGOMb-
iteHl MJIOTHOCTH H TeMMepaTtypbl 3aMep3aHHsi OT CONEHOCTH BOAbLI HJIIOC-
TpUpyeT Tak Ha3biBaeMblil rpaduk Xeanaun-XauceHa (cm. puc. 1.4).
CooTHOUeHHS] MeXy TeMneparypaMu HanOoJablueld NJOTHOCTH H 3a-
Miep3aHWsl BJHMSIOT HA Xapakrep npolecca OxJaxIAeHHs BOLbl U BEpPTH-
NAVIBHOH KOHBEKHHH — NepeMellHBaHusi, OOYCJOBJIEHHOTrO Pa3JuyHsIMH
B nsiotHoCTH. OXJ1aKA€HHE BOAbl B pe3y/bTaTe TeiooOMeHa ¢ BO31YXOM
IIPHBOJUT K YBEJUUYEHHIO MJOTHOCTU BOJbl ¥, COOTBETCTBEHHO, K OnycKa-
il Oosee nuorHOH Boabl BHW3. Ha ee Mmecro mnomuumawTcst Gogee
TenJible H MeHee MJOTHhIC BOAbL. [lpouncxoauT mpouecc BepTHKANbHOH
IVIOTHOCTHOH KouBeKLUHd. OLHAKO M/sI MpecHbiX H COJOHOBAThiX BOI,
HMeIoLUX COJIEHOCTh MeHee 24,7%o, Tako#i npouecc MpoxoJKaercs JHlb
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0 MOMEHTAa [OCTHXXEHUS BOJOH TeMnepatypn HauboJbilleli MJIOTHOC
(cM. puc. 1.4). JanbHefiliee ox/akeHHe BOAbI BeeT K yMEHbIIEHHIO ed
MJOTHOCTH, W BEPTHKa/bHAs KOHBEKUMs npekpauiaercst. Coenbie BOIB
npu S >>24,7%o noasepKeHsl BEPTHKAJIbHOH KOHBEKIHH BIJIOTH [0 Mo-ﬁ
MEHTa HX 3aMep3aHHus.

Takum 06pa3om, 8 NPecHsvix UL COAOHOBATHLX BOOAX 3UMOL 8 npu'
OOHHbLX 20pUBOHTAX Temneparypa s800bL OKA3bLBAETCA Bbiule, 4em H{
NOBEPXHOCTU, U, CO2AACHO epaguky XeanranO-Xawcena, sceeda 8bLus !
TeMnepaTypoL 3amep3anut. ITo0 06CTOATEALCTEO UMEET 02ZPOMHOE 3HAUES]
Hue 04A CoXpanenus wusnu 8 sodoemax Ha eaybunax. Ecau 6ot y 306%‘
TemneparypoL HAUb0AbUEL NAOTHOCTU U 3amep3anus cosnadanu Gol, Kag
y scex Opyeux ocudkocTeld, To 8000embl. mozau npomepsars do dua,'}
86L3b18aA HeudbeumHyro aubesb 60AbUWLUHCTBA OP2AHU3MOB.

«AHOMa/IbHOE» W3MEHeHHe MIOTHOCTH BOAB NPY H3MEHEHHH Temnepavj
Typbl BjedeT 3a coBOH TaKoe XXe «aHOMalbHOE» W3MeHeHHe ofbemad)
BOJBI: ¢ Bo3pacranuem temmepatypsi or 0 10 4° C 06bEM XMMHUECKH)
UHCTOH BOABI YMeHbLIAeTCs, M JIMib TNIPH JaJbHeHilieM noabxmeumﬁ
TEMMEpaTyphl — YBEIWUHBACTCS, 06beM JIbla BCErla 3aMeTHO Gonblie!
o6beMa TOH Ke MaccCbhl BOAbI (BCMOMHHM, Kak JIONalTcst TpyOnl NpH,
3aMep3aHuH BOAH).

H3menenne o6bemMa BOAH MDY HW3MEHEHWH €€ TeMrnepaTyphl MOXeT
OLITh BhIpakeHo ¢opmyJion

Vi, =Vr(l +BAT), (1.8)

rae Vr — o6bem Boasl npu Temnepatype T, Vi, — o6beM Boabl npu Tgy
B — ko3 uuueHT 0O0BbEMHOro pacuI¥peHHs, NpHHUMaIOUI¥K oTpHua-
TeJibHble 3Ha4eHusl npu Temneparype ot 0 10 4° C ¥ nosoXKHTe/IbHBIE NPH
temnepatype Boabl Goipine 4° C u Menbitte 0° C (s1en) (cM. Taba. 1.1),
AT =T, —T,.

Hekoropoe BinsiHHe Ha MJIOTHOCTb BOAbI OKa3bIBaeT TaKXKe ¥ JaBJe-
nue. CKMMaeMOCTb BOJABI OYEHb Majia, HO OHAa Ha GO/bIIMX rAyOHHAX
B OKeaHe BCe e CKasplBaetcss Ha MJOTHOCTH Bonbl. Ha Kaxnanle
1000 M ri1y6uHb NJIOTHOCTD BCJIEACTBHE BJHSIHUS AaBjieHusi ctonba BObl
pospacraer Ha 4,5—4,9 kr/M® [10o3TOMy Ha MaKCHMAJNbHBLIX OKEAHCKHX’
my6uHax (okoso Il kM) mJOTHOCTH BOAbI Oyner NpUONU3HTEILHO Ha
48 kr/m® GosibLie, ueM HA MOBEPXHOCTH, U MPH S = 35%g COCTaBUT OKOJIO
1076 kr/m® Ecnu 6p Boga Oblla cOBEPIIEHHO HECKHMAEMOH, YPOBEHb
Myuposoro okeana 6Oui1 65 Ha 30 M Bbllle, YyeM B AEHCTBHUTE/NBHOCTH.
Manas cxKWMaeMocTh BOAb! MO3BOJISIET CYLIECTBEHHO YNPOCTHTD rmlpo-_!
JMHaAMUUYeCKHH aHa/H3 ABHXKEHHsI NPHUPOAHbIX Bond (ra. 2).

Bausinne menKuX B3BelleHHbIX HAHOCOB Ha (H3UUecKHe xapamepu-
CTHKH BOJbl H, B YACTHOCTH, Ha €€ MJOTHOCTb U3yueHO eille He,ElOCTaTO'-I-:
HO. CUMTAIOT, UTO Ha MJIOTHOCTH BOAbI MOTYT OKa3blBaThb BJIHSIHHE MM by
O4eHb MeJKHe B3BeCH NPH HX UCKIIOUHTEbHO 00/IbIIOH KOHUEHTpauuH,
KOT[la BOLY W HaHOCHI YK€ Hesib3si pacCMaTpuBaTh M30/14pOBaHHO. TaK,
HEKOTOpble BHABI cesied, copepxaiuue aniib 20—30% Boabl, NpeacTas-
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JRI0T COGOH MO CYILECTBY TVIMHUCTHIH PACTBOP C MOBHILIEHHON [JIOTHO-
¢Thi0. JIpyruM NpHMEpOM BJIUSIHHS MEJKHX HAHOCOB HAa MJIOTHOCTH MOTYT
cJyKHTb BOLbl XyaHX3, BTEKAIOIHEe B 38/14B )Kemoro mopsi. [lpyu ouenp
GO/IBILIOM COLepKAHHH MENKHX HaHOCOB (no 220 kr/m®) peunbie MyTHbie
Ol HMEIOT MIIOTHOCTH Ha 2—2,5 Kr/M® 6osiblie, ueM MOPCKHE BOABL (MX
[1JIOTHOCTb  TIpH cpamuqecxou COJEHOCTH M Temmepartype OKoJo
1018 &r/m%). TIo3TOMY OHM «HBIPSIOT» Ha T1yGHHY H ONMYCKAalOTCs 10
MOPCKOMY 1HY, GOPMHPYSI «IVIOTHBIA», HJH «MYTbEBOH», MOTOK.

1.3.3. TennoBble cBOHCTBA BOAH

K BakHHIM OCOGEHHOCTSIM M3MEHEHHS arperaTHoOro COCTOSIHUSI BOJbI
(cM. puc. 1.3) uaM Tak HaspiBaemblX (a3oBblX [EPEXOJOB OTHOCSTCS
fospliasi 3aTpara Temja Ha [JaBjeHHe, Hcnapedue, cyGauMaluio
it GoJbilloe BbifE/eHHe Temya npy obparHbiX nepexofgax. B cpaBuenuu
¢ APYTUMH BELECTBAMH y/e/bHasA TeNJIOTa MJ1aBJEHHUS JIbla H YIEeJbHas
TENnJ10Ta napooGpa3soBaHHs aHOMAJbHO BBICOKH. OHH NpeACTaBASIOT ABE
oucpelHble «aHOMAaJIMH» BOJIbI.

Y0Oeavrnan rensora naasienus avda Ln, (Koauuectso Tenaorsi, 3a-
rPa4UBaEMOe NPU NPEBPAULEHUL EOUHULbL MACCOL A60Q NPU TEMnepaType
NAQBAEHUR U HOPDMAAbHOM QTMOCHepHOomM Odasaesuu 8 800Y) pasua
333 000 dnc/xe. CToNbKO Ke TEmJIOTHl BbIAEARETCS NPH 3aMep3aHHy
(KpHCTaNau3auny) BOAM.

Ydenvrnas tenaora napoodbpazosanun (ucnapenus) Lycn (KoauuecTso
TenAoTbL, Heobxodumoe 0 npespaujerus eduruybl maccol 8006l 8 nap
(6 [Hoc/Kke)) 3asucur or Temneparypot:

Luen = 2,5-10° — 24.10° T (1.9)

ITpu 0 u 100° C L,n paBHBl COOTBETCTBEHHO 25.10° u 2,26-10°
Lk /kr. CTONBKO K€ TemIOThl BhlAeNsiercsi IPH KOHAeHCALUH BOJSIHOrO
napa.

Yoenvnas Tenaora ucnaperus Av0a (B80320HKU) CKAQOLIBAETCA U3
JOCAbHOU TenAOTbL NAABAEHUA U YOEAbHOU TEnAOTbL UCHAPEHUSL:

Lsoar = Ln.n ‘+‘ Lucn- (110)

ﬂJIH onpeneneHnss KoJHueCTBa TEMIOThI, pacxouyeMoF{ Ha NnJapJaeHHe
<ibla, UClapeHue BOAbl U BO3TOHKY Jibjad, UCMOJH3YIOT COOTBETCTBEHHO

thopmyast (Ix):

en.n = e.ne,a = anm (]l l)
eucn - eKOHﬂ == mLch, (112)
eﬂoar = ecyé.n == m(Lnn + Lucn), (113)

'le m — Macca BOjbl, B TOM uHc/ie ofpasyloilasicss U3 Jbla MPH ero
J1aBJIeHUH WJIH 3KBHBaJIEHTHAsl UCMapsliolleMycCsl Jbay.
[lpy koHaeHcauuwu BOAbl, J€1000pa30BAHHH UM KOHJEHCALMH
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B TBepAylo ¢a3y (cyOiMMalMu) BHIAENSETCS TEeMI0Ta, KOTOPYI0 MOXKHY
onpenenuts Takxe no ¢opmynam (1.11)—(1.13). .
Insi garpesanusi Boabl BHE-ToueK (ha30BhIX NepexojoB HEoOXOnHM
3aTPaTuTb GOMIBIIOE KOJIKHUECTBO TEMIOTh. ¥0e1bHAA TENA0EMKOCTb 8006
(KOAU4ECTBO TenaoTbl, Heobxo0umoe OAR HAZPEBAHUA eOUHUYbL MACC
8006l HA OOuUH 2padyc) TaKMe «GHOMAAbHO» BHICOKA B8 cpaenenul:
C TenA0eMKOCTbI0 Opyeux wudkocTed u T8epdbix sewjects. ¥Ydeavrast
TENAOEMKOCTb 800bL Cp npu 15° C pasna 4190 Ox/(kr-°C). ‘f%

HaMeHeHne yaeapHOM TemIOeMKOCTH BOMbI MPH H3MEHEHHH Temnepa-|
Typbl Takxe Becbma cBoeo6pasHo. [1pu remneparype okoso 33° C yAe/b
Has TEN/J10eMKOCTb MpecHo# BOJb MUHHMAaIbHasi — OKOJIO!
4180 Hx/(kr-°C); oHa HeMHOro yBeJHuHBaercs npu Gogee HH3K0m
¥ npu Gojee BBICOKOH Temmeparype. TenJoeMKOCTb YHCTOrO JIbAa MOYT
B /B2 pa3sa MeHblle TEMIOEMKOCTH BOABI, @ YHCTOrO CyXOro cnerai
(¢ nnotHocthi0 280 KI‘/M B 7,1 pa3a MeHbille TEJIOEMKOCTH BO.bI, Hcv
B 450 pa3 Gosbilie TEMJIO0EMKOCTH BO3[YXa.

C yBesiMYeHHEM COLEpIKaHHsl B BOjJE COJMEH yJeJbHasl TemJIOeMKOCTh;
BOAbl cnabGo ymenbiiaercs. [103TOMy TeNJOEMKOCTb MOPCKOH BOAbl He-
MHOro MeHblie, ueM fpecHodi. OTMeuaeTcsi TakKe HebOsbllIoe yMeHbilie-
HHE yeJbHOH TEMJOEMKOCTH C YBEJHUEHHEM [aB/IE€HUS, UTO TaKXKe UMeeT
HEKOTOpOe 3HayeHHe /sl TeMJIOBbIX NMPOLECCOB B TOJIE OKeaHa.

KonuuectBo TemIOThl, HeOGXoauMoOe [1s1 HAarpeBaHusi Macchl BOJbL
m Ha AT° C, Boipaxaercss dopmynodt (k)

A =cmAT = cpm(Twon — Thau), (1.14)

rae Tyay — HauyanbHasi, Toy — KOHEUHAs] TeMIiepatypa BOJbI.

Ouenb BblcOKasi yAesbHasi TeMlepartypa IJaBleHHS (3aMep3aHus)
¥ McliapeHHs], a TakKe BecbMa 0obliasi TENJIOEMKOCTh BOJbl OKa3blBalOT
OTpOMHO€ pery/upyioilee BJIHsSHHE Ha TEeMNJOBHIE MPOUECCH He TOIbKO
B BOJHbIX O0bEKTaX, HO ¥ Ha BceH muaHere. [Ipu narpesaHuu 3eMHOMH
IOBEPXHOCTH OCPOMHbIE KOJTMUECTBA TENJOThl TPATSTCSA HA TasiHHe J/bAa,
HarpeBaHue W WcnapeHue poasl. B pesysasrarte Harpes 3eMHOH NOBEPXHO-
CcTH 3aMepJjsiercsd. JLlocTaTOYHO YNOMSIHYTh, YTO HA HarpeBaHHe BOJb
YXOAMT TEMJOThl B 5 pa3 Gosblie, 4eM Ha HarpeBaHHe CYXOH NOUBHI.
Hao6opor, B npouecce oxsnaieHusi 3eMHOH MOBEPXHOCTH NIPH KOHIEHCa~
U¥H BOASIHOTO Napa ¥ 3aMep3aHHH BOJbl BbAE/ISIOTCS OFPOMHbBIE KoJauye-
CTBA TEMJIOThHI, CAEPKHUBaOLIHE npouecc oxyaxjenus. [lonesno Hamo-
MHHTb, 4TO B GOJIbIIHHCTBE BOAHBIX OOBEKTOB (KpOMe MOJISPHBIX JIEAHU-?
KOB) M3MeHeHHe TeMMepaTypbl BOJbl, KAK [PABUJIO, IPOUCXOAUT B UHTEP-
BaJje or —2 a0 +30° C; a5l cyiliy 3TOT A¥anas3oH 3HaAuWTe/NbHO LIMpe: 1
or —70 no +60° C i

BaxHo Takxe nouqepKHyTb yto yem OoJbllie BIArd B NouBe, TeM1
Mej/IeHHee Takasi nouBa HarpeBaercsl ¥ octbiBaer. biarogapsi 6oJibiio |
TEMNJO0eMKOCTH HarpeBaHue W oxjaxJeHHe BOAbl MPOUCXOAHT Me}lJleHHee

4yeM BO3JyXxa. !
Takum 06pa30M, OTMEHEHHBLE «AHOMANbHbIEY OCOOEHHOCTU TENA0BbLY |
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cgoticTs 8006t cnOCOGCTBYIOT Tenaopeayaayuu npoyeccos Ha 3emae. [lpu
merbuiux 3nadenuax Lo, Luen 4 cp nosepxnocto 3emau nacpesanace 6ot
u oxaaxdasace 2opa3do OvicTpee, 803poc Obi U QUANA30H U3MEHEHUSA
remnepatypsl. B Takux ycaosuax sca soda Ha 3emae TO 3amepsaia 6oL,
70 ucnapanace, eudpocgepa umeaa 6bL Coscem urble CB0UCTBA, A HUIHDL
8 TaKUX YCA08UAX BpAO AU OblLAG BO3MONCHA.

OTMeueHHble 0COGEHHOCTH TENJIOBLIX CBOMCTB BOJbl — «aHOMAaJbHOY
6OMbILYE Yie/apHasi TEMJ0Ta NJaBJeHHUs], yie/lbHasl TEMIOTa WcnapeHus
W yAeJNbHAs TEMJIOEMKOCTb BOJIbl, @ TAKMe «aHOMAa/bHO» BLICOKHE TeMile-
patypa [MJaB/leHdsi W TeMmheparypa Kulenusi — OOBACHAIOTCS OnHOH
# TOH 2Ke MPUUHHOMN: HaJHUHeM CHJIbHbIX MEXMOJIeKY/sIPHBIX B3aumoei-
CTBHH B XHAKOI BOzE H /b€, O KOTOPLIX peus mia soile. [Tostomy ansi
U1aBJICHHS Jibjla, HarpeBaHUsi ¥ MCMAapeHHsl BOMbI, PH KOTOPBIX Npeoso-
JeBaloTCsl BOAOPOLHbIE CBSI3H, HEOOXOMHMbl ropa3no GOubline 3aTpaThl
JHEpPTHH, YeM paJjs APyrHX BeLLECTB.

M3 ppyrux TemJaoBuIX CBOHCTB BOAbl BaKHOE 3HaueHWe uHMeeT Te-
na0npo8o0HOCTs. MonekyasipHasi TeMJIONPOBOJHOCTH BOAbI OYEHb Ma-
Ja WM paBHa Yy xuMmuuyeckd uuctoéi Bogm 0,6 Bt/(mM-°C), y uabpa
2,24 Br/(m-°C), y cuera 1,8 Br/(m-°C). MeHbwylo MOJIeKYsIpHYIO
TEN/JONPOBOJHOCTL WMeeT JIUIlIb BO3AYyX.

C ymeHblueHueM TeMIIepaTypbl U 1aBJ€HUS] H yBeJIHUEHHEM COJICHOCTH
TEeNJIONPOBOAHOCTb BOAb! HEMHOrO yMeHnbiiaercsi. C MOHHKeHHeM TeMIe-
paTyphl U yMeHbilleHueM MJIOTHOCTH JIbJla H CHEera HX TemIonpoBOLHOCTh
TaKXe yMeHbllaeTcs.

Magasi Ten1onpoBOAHOCTb BOAbI CMOCOGCTBYET €€ Me[JeHHOMY Ha-
rpeBaHyio W oxaaxaentio. CHer npeaoxpausiet noysy, a jief — BOLOEMb
ot npomep3anus. [lepenaua Tensorhl B Bojge peK, 03ep H Mopeil NPoUCcXo-
JAHMT B OCHOBHOM Gsiaropapsi TypOyJieHTHOH, a He MOJIeKyasipHo#i TemJjon-

POBOAHOCTH.

1.3.4. Hekoropbie Apyrue ¢u3nyeckue CBOHCTBA BOAbI

BsiakocTs Boabl (BHYTpPeHHee Tpenue). B cpasuenuu ¢ 8A3KOCTbIO
dpyeux oudKocTel B8a3KOCTb 800bL HEBEAUKA, 4TO TAKKHE OTHOCUTCA
K cneyugpuueckum c8olcT8aMm 800bl. BA3KOCTy iHUIKOCTU xapaKkTepusy-
eTCA KUHEeMATUHECKUM KOIPPUUUEHTOM BA3KOCTU V M2/c u OQuHamuue-
CKUM KO3(uyuentom 8a3KOCTU W Kr/(M-c).

Mexay Ko3p(HHUMEHTAMH CYLECTBYET CBSI3b:

b= pv. (1.15)

BsiskocTb Boabl ymenbilaercsi ¢ noBblileHdeM ee temneparyphl. Ilo-
3TOMY B XOJIOAHOE BpeMsl FOla BSI3KOCTb BOJbl HECKOJIbKO Gosibilie, ueMm
B Tensoe. Huxke NpUBOANTCS KHHEMATHYECKHH KO3 @uumueHT BS3KOCTH

BOabI:

I°c 0 5 10 15 20 30 40 50
v, m*/c 107° 1,78 1,52 1,3t I,14 1,01 1,8t 0,66 0,55
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Biarogaps HeGosbilod BS3KOCTH BOAA TeKyua, W faxe HeGo/biixe
Mo Be/jvYHHE BHELIHWE CHJbI NMPUBOASIT ee B ABUxKeHHe. Boaa cnocobua
nepeHocHThb ©Go/blHe KOJHYeCTBA PACTBOPEHHBIX W B3BEIUEHHBbIX B
wecTs, a Takxe Tenaa.

YseuueHue MHHEpaNU3aLHH HECKOJNHKO MOBhLIIIAET BS3KOCTh BO,U.H’
yBeJjiuyeHue cojeHoctH Ha 10%o MPUBOAMT K BO3pAacTanHio KO3 UUH
eHTa BA3KOCTH NpHOH3MTebHO HA 1,5%. 5

Jlen — TBepupoe Teno, obsanaloiee MIacTHUHOCTbIO, KOTOpasi MO3BO~;
JI5ieT eMY B HEKOTOPbIX YC/IOBHSIX, HanpuMep B JIEIHHKAX, NBMIaTbCH,
Cydraior, 470 Kuﬂemamqecxun KO3 PULUHEHT BSIBKOCTH JIbJA JIEKHUT:
B npeneaax 108 — 10" m?/c. .

[MoBepXHOCTHOE HATHAXKEHME M CMauMBaHMe. Y BOALl B CpPaBHEHHMH
C JPYFMMH XKHMIKOCTSIMH O4YeHb BBICOKOE MOBEPXHOCTHOE HATANCEHUE.
C pocroM TemnepaTtypbl MOBEPXHOCTHOE HATAKEHHE BOAbl HEMHOrg:
yMmeHbiiaercsi. Koagguyuent nosepxHocTHO20 HATANEeHUA BOObL N3MEHSI-
ercst ot 7,55-1072 H/m npu 0° C 10 5,71-1072 H/m npu 100° C. JTumy
PTYTh B »KHIKOM COCTOSIHHH oﬁnauaeT 6osee BHICOKHM MOBEPXHOCTHHIM!
HaTSsXKEeHHEM.

Heo6niuaiiHo BhICOKOE MOBEPXHOCTHOE HATsIXKEHHEe BOjbl CMOCOGCTBY-
€T pa3MblBY NOYB W TPYHTOB: JOXJIeBble Kami¥ Giarogapst MoBepxHoO-
CTHOMY HaTsKEHHIO YNPYrd H 06/1afal0T OTHOCHTENbHO GOJbLION paspy-;
iiMTenbHOH cusoil. Boga kak xopoulo cMauuBalomasi KH4AKoCTh obnaja-
eT, KpoMe TOro, CmocofHOCThIO MOAHMUMAThCS B MOpax M Kamuisipax
MOYBK H pacTeHHH.

[ToBepxHOCTHOE HaTsKEHHE HIpaeT pPosib ¥ B npoleccax BoJHoobpa-
30BaHUs] HA MOBEPXHOCTH BOAbl, OOMeHa TemJOM H BEUIECTBOM MeEXIY
BoAoH n atMocdepoi. Ha BesiiunHy NOBEPXHOCTHOrO HATSIXKEHHS Hepel-
KO CH/IbHO BJIMsieT 3arpsi3HeHHe BOA.

Ontuyeckue cBoicTBa Boabl. CBeT OT MOBEPXHOCTH BOJbBl YAaCTHUYHO
oTpasaercs, Ha TrpaHHLe pasjena BO3AyX — BOLa MNPEAOMAAETCA,
a B TOJILLE BOAbBI PACCEUBAETCA M NO2AOW4AETCA W B Pe3yJbTate 3TOro
ocaabanercs.

Koapppuyuenr orpanenun céera (arb6e00) 3aBHCHT OT OCBEILEHHO-
CTH (ACHO /M 06J1a4yHO), OT COCTOSIHHSI BOLHOMH NMOBEPXHOCTH (raagkas
WJIH ¢ BOJIHAMH) M coctasasieT 4—119% or BennuuHsl majaiouiero ceertay
Kosdduuueat orpakeHust yMeHbllaeTcs ¢ yBeJHUeHHeM BOJHEHHs U 06-
JIAYHOCTH.

Koagpppuyuent npeaomaenus ceera (OTHOUWERUE Yeaa nAdeHUS CBETO-;
8020 AYxQ K YeAy NPEeAOMAEHUSA) HA I'pPaHUlE pasjena BO3AYX — BOAA
paseH B cpepnem 1,33—1,34. OH HecKO/IbKO yMeHbILIAeTCs] C MOBhLILICHHU-
€M TeMmMnepatyphl U BO3PactaeT C YBEJHUEHHEM COJIEHOCTH BObI.

Hau6oJsiee BaxHpl 3AKOHOMEPHOCTU PACAPOCTPAHEHUR CBETA 8 800€
Boja nponyckaer BUAUMYIO 4acTh 3/1€KTPOMArHHTHOTO CMEKTPa ¢ JJIHHa-
M BosiH ot 0,38 po 0,77 MM Jayuiie, yem Gojee KOPOTKO- H IJHHHO-
BOJHOBYIO YacTH CHeKTpa.

3
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Ceer pacnpoctpaHsieTcss B Boje Ha HeGoJbilie paccTosiHus. MHTeH-
CHBHOCTb CBeTa OBICTPO 3aTyXaeT B BOAE MO 3KCMOHEHUHANbHOMY 3aKOHY:

[ = [~ &+ mh (1.16)

rne [ ¥ [y — MHTEHCHBHOCTH CBETa COOTBETCTBEHHO Ha riyOuHe h W Ha
[MOBEPXHOCTH, # — K03 DHUHEHT paccesHUsi cBeTa, M — Ko3(hHUHUEHT
forJoileHusi cseta, k 4+ m — KoaduuueHT ocaabiieHusi cBeta, € —
OCHOBaHHWe HaTypaJIbHbIX JIOrapugMOB.

B uucrtoil Bome Ha riy6uHe | M HHTEHCHBHOCTb CBETa COCTaBJfeT
auiib 909, WHTEHCHBHOCTH CBeTa Ha MOBEPXHOCTH, Ha rjyOuHe 2 M —
819, Ha ray6une 3 M — 73%, a na ray6une 100 M coxpaHsieTcsi MUl
0Ko/o 1% MHTEHCHBHOCTH CBeTa Ha MOBEPXHOCTH.

[1aBHasi posib B ociabseHuy cBeta B BOAE MPHHAMJIEKHT MOrJoLie-
nuo. Joss paccesiHusi ¥MeeT MakKCUMyM npu aauHax BoaH 0,42—
0,44 MkM (169 B uucroii npecuodt u 21% B uucTo# Mopcko# Boze)
# OBLICTPO YMeHbLIaeTcss ¢ yMEHblIeHHeM H YyBeJHUeHHeM MJIHHbBI BOJHbI.
Hanuune pacTBOpeHHLIX ¥ 0COOEHHO B3BELIEHHBIX BEILLECTB PE3KO yBeJu-
ynBaeT K03 HHUHUEHTH! MOIJIOUIEHUs] H paccesinusi cBeTa B Boje. Hauboib-
liee TPOHUKHOBEHHE CBETA B BOAY H MHHUMYM KoddduuueHra ociabiaenus
C/IBUTAIOTCAI B CTOPOHY GOJbLIMX [NJIHH BOJIH.

Coaneunbiii cser, Takum o06pa3oM, MOXMCET NPOHUKATL 8 B0OOOEMbL
AUb Ha HeGOAbUYO eaybury (HeCKOALKO 0ecATKO8 METPO8); UMEHHO
30ech u MO2YT NPOTeKATb NPoyeccsl GOTOCUHTESQ.

AKycTryeckne cBoiicTBa Boabl. Bona xopoino nposoaut 3Byk. B Toi-
e BOALI 3BYK MOXKET NMPH HEKOTOPHIX YCIOBUSIX PaclnpoCcTpaHsiThCs Ha
OFPOMHbBIE pacCTOsiHUs W ¢ 6oJbLIOH CKOPOCTbIO.

CkopocTs pacnpocTpaHenusi 3Byka B Bojge pasHa 1400—1600 m/c,
1.¢. B 4—D5 pa3 GoJibille CKOPOCTH PaCMpOCTPaHEHHs1 3ByKa B BO3JYyXe.
CKopocTh 3BYKa B BOjJ€ yBEeJWUMBAETCs C MOBLIIIEHHEM TeMiepaTypsl
(npubausnrenpuo Ha 3—3,5 M/c Ha 1°C), ¢ yBenuueHHEM COJIEHOCTH
(npubausuresnbho Ha 1—1,3 m/c Ha 1%o) ¥ ¢ poctom pasiennsi. [locnen-
Hee O3HAuaeT, YTo C POCTOM TIJyGWHBI MPH MPOUMX PABHBIX YCJIOBHSX
CKOpoCTh 3BYyKa Bo3pactaer (mpubausvrespHo Ha [,5—1,8 mM/c na
100 M ray6unsl).

CkopocTb 3ByKa B BoJe ¢ (M/c) 3aBHCHT OT oniperensiiowux ¢akro-
poB coraacHo ¢Gopmysne Buibcona:

c=2¢o+ Acr + Acs + Acp + Acrsp, (1.17)

rie co — ckopocth 3Byka npu T = 0°C, S = 0"/o0 ¥ atMocdepHOM
JaBJjieHuy, paBHas 1449,14 M/c, Acr, ACs U ACp — TONOXKHTE/NbHBIE
0 3HaKy MpUpalUeHHsi CKOPOCTH 3ByKa, oO0yC/OBJIeHHbE YBeJHueHHeM
COOTBETCTBEHHO TeMMepaTyphl, COJEHOCTH W AaBJeHHs, A Crs, — CyM-
MapHana nofipaBka.

ANEeKTPONPOBOAHOCTb BOAB. XHMHUYECKH YHCTasi BOAA — IJIOXOH NPO-
BOAHHK 3/€KTpHYeCTBa. Y e/ IbHasl 3J1eKTPONPOBOAHOCTL TAKOW BObI MPH
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18° C paBua 3,8-107° (Om-m) ~' DjeKTponpoBoAHOCTb BOAbl HEMHORE
YBeJMUHBAETCA ¢ MOBHIIEHHEM TEMIepaTypbl M CHJIBHO BO3PacTaed
C yBeJIHYeHHeM MHHepa/H3aluH. ¥ MOPCKOH BOJAb JEKTPONpPOBOLHOCE]
3HAYHTENBbHO Gosblie (10 4—6 (OM-M) '), ueM y pedHo. Duextponpai
BONHOCTb BO/Jbl HECKOJIbKO BO3pPACTAeT ¢ pOCTOM AaBieHHsl. [103TOMY Hg

4

60/1bIIHX I1yOHHAX B OKeaHe (6osiee 10 KM) 3J1eKTPONpOBOLHOCTb BOIN

npu6aAu3uTe]bHO Ha 129 Gosblie, yeM B MOBEPXHOCTHOM cJoe. 4

Ha 3./1eKkTponpoBOAHOCTb BOAbI BJIHSICT HE TONBKO e MUHEepaJH3aLHs]|
HO H XHMuueckuit coctaB. Oka3ajoch, YTO BO3/1eHiCTBHE HA IEKTPONpPOH
BOMXHOCTb pa3HbIX HOHOB COJIeH, pacTBOPEHHbIX B BOJ€, PA3JHUHO, H MO{
3TOMY H3MEHEHHe COIeBOro COCTaBa BOABI BJedeT 3a COG0H u3MeHeHHe ef
3JIEKTPONPOBOAHOCTH [aXKe npuU HeH3MeHHOH o6luell MHHepaJu3alHP
(conenoctn). Hanpumep, wons ClI= u K1 Bausior ma snexrponpot
BOLHOCTb BOAbI 3HAUHTENBHO CHJILHEE, HeM HOHI SOj~ Ca’t Mg?t
U Na



Fnasa 2. PH3HYECKHE OCHOBDI
F’MAPOJIOrHYECKHX NMMPOLLECCOB

Tudposoeuneckue npoyecco. NPOTEKAIOT 8 COOTEETCTBUU ¢ PyHOa-
MEHTAAbHOIMU 3AKOHAMU GUIUKU, NOITOMY 2UOPOAOUA WLUPOKO UC-
noabvayer cgopmyaruposannsie 8 Kaaccuweckol gusuxe (npu ckopo-
CTAX OBUNCEHUA, HAMHO20 YCTYNQIOUUX CKOPOCTU CB8ETA) 3AKOHbL
COXPAHEHUA 8eulecT8a, TEeNA080L U MEXAHU1ECKOU IHepauu, Koiuye-
CT8A OBUNMEHUSA.

2.1.9YHOAMEHTAJIbHbIE 3AKOHbI ®U3UKHU U UX UCMOJIb3OBAHHE
NMPYU U3YYEHUH BOAHDLIX OBDBEKTOB

3akoH coxpanenusn gewecTsa (Maccyl) 03HayaeT HEH3MEHHOCTb Mac-
Cbl B 3aMKHYTOH (M30/1MpOBaHHOK) cHcTeMe. [IpUMeHHTENbHO K OTKpHI-
TbIM MPUPOAHBIM CHCTEMAM, KAKHMHU ABJIAIOTCA BOAHbIE 00'bEKThl, 3aKOH
COXpaHeHHs BellecTBa onpejeJsisieT paBHOBeCHe MexXay MHPHXOAOM, pac-
XOJOM BelLlecTBa W H3MEHCHHEM ero Macchl B npejejax o6bekTa. D710
OTHOCHTCSl He TOJbKO K BOJe, HO H K HaxoasulMMCs B Hell HaHOcaM,
COJISIM,-Ta3aM U APYTHM BelleCTBaM.

KosinyecTBeHHbIM Bblpa)XeHHeM 3aKOHA COXpaHeHHs BellecTsa AJs
BOAHBIX OO'BEKTOB CJAYKAT YpasHerus 6aianca 800bl, HAHOCO8 U pacCTE0-
pernbix geujecre (coael, ea3os). [IpuMeHHTENIBHO K BOLHOMY OOBEKTY
(Mny ero yacTv) M K JNIO6G0OMYy 3aMKHYTOMY KOHTYPY Ha MNOBEpPXHOCTH
CYWH ypaBHeHHe GajiaHca BelllecTBa 33 HEKOTOPbIH HHTEpPBaJ BpeMeHH
Al MOXHO 3amHcatb B BHJe

Am=mt —m (2.1)

rie mt — macca BelllecTBa, NOCTyNAIOILETO K AAHHOMY OG'bEKTY (KOHTY-
DY) H3BHe M 06Gpasyiollerocsl U3 APYrHX BellecTB B fpefenax o6bekTa
(KoHuTypa), m~ — macca BelllecTBa, yAaJfeMOro 3a npefennl 06beKTa
(KOHTYpa) M 3aTpaydBaeMoro IpH ero npeo6pa3oOBaHMH B Jpyrue Be-
illecTBa B npefenax o6bekra (KOHTypa), A M — H3MeHeHHe 3a Bpems
At macchl BelllecTBa B npegenax o6bekTa (KOHTypa), paBHOe pasHHlle
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Macchl BeleCTBA B KOHEUHbI H Haya/bHbIH MOMEHTbl BPEMEHH: Moy —&
Myay.

Enunnuamu n3mepeHnst 4ieHoB ypaBHeHHs (2.1) cayxar elHMHHUR
macchl (Kr). OaHako ujeHbl ypaBHeHMA 6ajaHca BeilecTBa B THAPOJO-
I'HH HEePeAKO BHPAaXaloT H B eHHHLAX o6beMa (BO/bl, HAHOCOB, COJEH).
Ho 3T0 BO3MOXHO JHIIb NpPH HEH3MEHHOH MJIOTHOCTH BelllecTBa.

YpaBheHne (2.1) moxeT GbITb HA3BAHO ypasHeHuem 6a1aHCa MACCbE
8ewecTea 8 UHTe2PaabHoOU hopme, TaK KaK OHO paccMaTpHBaeT cymmap-
HOe M3MeHEHHE MAacChl 3a HEKOTOpbi mpomeXyrok Bpemenu Af. Ecau
OTHECTH BCe YJIeHbl ypaBuenHs (2.1) K elHHHLle BpeMeHH, T.e. pa3iAejHTh
Ha A, TO NOAyYHM ypasHenue baranca maccol sewjecrsa 8 Oughge-
peryuarsHol opme. B 3TomM ciaydyae yjeHH npaBOH 4acTH ypaBHEHHS
HMeIOT pa3MepHOCTb pacxoda sewecréa (Kr/c).

3aKon coxpanerus Tenao08ol 3Hepeuu XapaKTepusyeT HEH3MEHHOCTh
3Hepruu B 3aMKHYTOH (M30JHpOBAHHOH) CHCTEME C yUeTOM BO3MOXXHOTQ
llepexojia OJHOTO BH/1a 3Heprud B Apyroi. [IpuMeHuTENbHO K OTKPHITHIM
NPHPOAHBIM CHCTEMAM, KaKHMHU SIBJISIIOTCS BOJHbIE OOBEKTH, 3aKOH CO-
XpaHeHUsl TemJoBOH 3HepruH onpenessierT yc/aoBHe 6GajaHca mpHXoaa
M pacXxoja Temsa M M3MEHeHHS TenJiocoAepKaHHsl OObeKTa.

KosnnuecTBeHHLIM BbIpaX<€HHeM 3aKOHA COXPaHEHHs! TelNJ10BOH 3Hep-
THH MPHMEHHTENBHO K JI060My 00b€MYy BOAb (BOXHOMY OGDBEKTY) HJIH
3aMKHYTOMY KOHTYPY CYLUH CJYXHT ypasHenue Tenaogozo baiaawca,
KOTOpoOe [J11 HHTepBaJa BpeMeHH A ¢ MOMHO 3amucaTb B BHAe

A® =0t — 8-, (2.2)

rie ©1 — rens0, mocrynaoilee K JaHHOMY OGBEKTY (KOHTYpy) H3BHE
H Bhlensiolleecst B npefenax odbvekra (KOHTypa) npH nepexofe yacTH
MEeXaHHUeCKOH 3HepPrHy B TemVIOBYID, a TaKXe MNpH J1el000pa3oBaHHH,
KOHeHCalUH BOASIHOTO Napa, pa3noXXeHHH HEKOTOPBIX BellecTs; O~ —
TenJioTa, yaansiemas 3a npeaesbl o6bekTa (KOHTypa), 3arpaydBaeMasi
B npenenax o6bekTa (KOHTypa) Ha HcmapeHHe BOABI, MJaBJeHHe JibAa,
XHMHYecKHe H GHOXHMHUecKHe npollecchl; A © — u3meHenHe 3a Bpems
At conepxaHust TeNJoThl B 06beKTe, paBHoe mCpy AT, rae m — macca
06bEKTA, Cp — €ro yaeJbHas TenJ10eMKocTb, AT — H3MeHeHHe Temnepa-
Typbl (Txox — Twaw) EnMHHIBI ¥M3MepeHHst UI€HOB ypaBHeHHs (2.2) —
eauuuubl Tema (Jx)

3akon coxpanerus mexanuweckod sxepauu O3HAUaeT, UTO MOJHas
3Heprusi KAKOH-TH60 MeXaHHUEeCKOH CHCTeMbl CK/Aa/biBaeTcsl H3 MOTEHIH-
anbHoil (Ener) U KHHeTHuecKOH (Ey.) 3HepruH M OcTaercst Bceraa
IIOCTOSIHHOH ¢ y4eTOM MOTepb 3HEpPTrHH Ha TpeHHe:

E == Eno—r + EKHH + Enum (23)

rae Ejue — AMCCHMALHS 3HEPTHH (Mepexoj YacTH MeXaHHYeCKOH 3HEepPTHH'

B TEMJIOBYIO B pe3yJibTaTe TPeHHf).
3aKoH cOXpaHeHHsI MeXaHHYeCKOH SHEPTHH MPHMEHHTEIbHO K BOJHBIM
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o6beKTaM olpeAeNsieT XapakTep lepexofa MOTeHUHANbHOH 3HeprHH
(3HEpTHH NOKOSILUEeHCs BOJAbI) B KHHETHYECKYIO SHEPrHIO IBHXKyllerocs
BOAHOTO NoToKa. O moTeHUHAJIbHOH W KHHETHUeCKOH 3HepPriH BOAHBIX
MOTOKOB NnofpoGHee OyfeT cKka3aHo B pa3a. 2.5.2. Eaunnupl namepenus
yJeHoB ypaBHeHusi (2.3) — enuuuubl 3Heprud (Ix).

3aKOH COXPaHEHUA KOAuUeCT8Q O8uxceHus (UMNYasCa) riacHT, 4ToO
B nMpefeJax 3aMKHYTOH (M30JIHpDOBaHHOH) MeXaHHUeCKOW CHCTeMbl KOJH-

dv
4eCTBO ABHXXE€HHA OCTaeTCd HeH3MeHHBbIM: m T = 0, rae m — Macca

%—— ee yckopetue. [IpaMeHUTeNIbHO K OTKPHITHIM CHCTeMawm,
K KOTOPbIM OTHOCSITCS! H BCe BOAHble OOBEKTHl, 3aKOH COXpaHeHHs1 KOJIH-
yecTBa ABHXKeHHS (MMOyJabca) TPaHCHOPMHpPYeTCS B 3AKOH U3MEHEHUS
KOAU1ECT8a Osucenus (Umnyasbca), KOTOPHH 03HadaeT, 4TO H3MEHEHHe
KOJIHYUeCTBa [BMXeHHS (HMIYJbCa) OTKPBITOH CHCTeMBl PaBHO cymMMe
BCEX BHEWHHX CHJ, NEHCTBYIOLLHX HA 3Ty CHCTeMY. DTOT 3aKOH JIeXHT
B OCHOBEe 3aKOHOMepHOCTeH NHHAMHKH BOJA BO BCEX BOAHBIX OObeKTax.

KosnuecTBeHHBIM Bblpa)keHHeM 3aKOHa H3MeHeHHs! KO/iH4ecTBa JBH-
KeHHsT (HMOyJbCa) CJAYXHT ypasHerue OBUICEHUS, KOTOPOe MpUMEeHH-
TeJbHO K Ji060My 06beMy BOABI MOXeT ObITb 3anucaHo B BHJe

m3Y = SF, (2.4)

CHCTEMBI,

d
dt
POCTH [BHXeHHs1 3Toro obbema, ) F — cyMma AeHCTBYIOLIHX Ha 3TOT
06beM BHEWHHX OO0beMHbIX (MacCCOBbIX) W MNOBEPXHOCTHHIX (KakK HoOp-
MaJsibHbIX, TdK H KacaTe bHbiX) cu/i. O6beMHble (MaccoBble) CHJbI AeH-
CTBYIOT Ha BeCb 00beM BOAbl, HOBEPXHOCTHble NEHCTBYIOT JiMlIb Ha ero
rpaHu. EanHuubl u3Mepesus useHoB ypaBHeHHs (2.4) — edHMHHUB CHJIbI
(H, nan xr-m/c’). Hepenko unensl ypaBhenust (2.4) BbIpaXaiTr B
eIMHALLAX YCKOpeHHs (myTeM JeJleHHs1 Ha Maccy) Wau B Ge3pa3mepHOi
dopme (myTem desieHHst Ha BeC BblAeJeHHOro obbema mg).

Bce npouecco, mporekaloiiHe B BOIHBIX OOBEKTax M COCTOsLUKE
3 M3MEeHeHWH KOJIMUeCTBa BO/bl, ee MHHepaJ/JIH3aUHH, XHMHUECKOTO COCTa-
#a, TeMnepaTypbl, XapaKTepPUCTHK JIEA0BOr0 peXXHUMa, napaMeTPoB [ABH-
A€HUs1 BOJHOTO MOTOKa H T.A., OPEACTaBJAAIOT cOO0H peakiHI0 BOAHBIX
00bEKTOB Ha H3MeHeHHe COCTaBAAIOIWUX OaJjlaHca BellecTBa, TeMJOBOMH
H MeXaHH4eCKOH HeprHH U 1eHCTBYIOLHUX CHJ NOJ BJAHUSIHHEM BHEUIHHX
1 BHYTpPeHHUX (paKTOpOB.

14 o
raie m — Macca BHAeJeHHOTO Oﬁ'bEMa, —7 — HU3MEHECHHE CpelHeH CKO-

2.2. BOOHbIA BAJIAHC

Ilns BofiHOro 0G'bE€KTA HJH 3aMKHYTOrO0 KOHTypa cylm (puc. 2.1)
It a1 JIO6OFO HHTEpBaJia BpeMeHH A [ ypaBHeHHe COXPaHeHHs BellecTBa
(2.1) MOXHO 3anucaTh B BHle ypasHexus b6aranca 600b. (ero 06HUHO
Na3pIBAIOT YpasHeHuem 800H020 baranca):
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x+y,+w.+z|=y2+w2+22"—‘Au» (25;3

rie x — aTMoc(epHble OCaJKH Ha MOBEPXHOCTb 06beKkTa, Y — NoBepy
XHOCTHBIH OPHTOK BOJAH H3BHe, W, — MOA3eMHBbIH APHTOK BOJbI H3BHE,
2| — KOH/IeHCALUs BOASIHOTO napa, Y2 — MOBepXHOCTHLIH OTTOK BOAH 34
npefe/bl 06bEKTa, wy — MOA3eMHEIH OTTOK BOJBI 3a Npefesb 06bEKTa,
2; — ucnapeHve, A u — HW3MeHeHHE KOJMYeCTBa BOAbl B npeﬂe.nax‘
o6bekTa (KOHTypa).

a 2 2, e Y,

0)
—i \ ) _i_Jz _7/ *Au /
] _4 %//I

7. L1 % 7 / %

w, wz

Puc. 2.1. Cxema BoaHoro 6ananca 4aCTH BOAHOro o6beKTa @ M 4acTH
NOBEPXHOCTHOTO CNOMA Ccyld 6

Mpu ucnosb3oBanun ypasHenus (2.5) HeoGXOAMMO HMeTb B BHAY
cJenylolUe BaxHble 00cTOATeNbCTBA: 1) aTMocPepHble 0OCaAKH X YUHTHI-
BAlOTCSl KaK B MHAKOM (HOXK/[eBble), TaK H B TBepAOM BuAe (cCHer),
B MOCJeJHeM CJyuyae HX MNepeCUHTBHIBAIOT C Yy4eTOM MJOTHOCTH B CJIOH
BOAb N0 ¢opmyJie (1.5); 2) apuToK (Y, w|) HJIH OTTOK (Y2, W2) MOBEp-
XHOCTHBIX H MOJA3eMHbIX BOJ MOXET OCYLLeCTBJISITbCH KaK €CTeCTBEHHBIM,
TaK H HCKYCCTBEHHBIM NyTeM (HampuMep, NpH mojaue BOAb H3-3a Npeje-
JOB 006beKTa, 3a60pe NOBEPXHOCTHBIX BOJ, OTKauKe U 3aKauKe M0j3eM-
HbIX BOA); 3) KOHAEHCALHIO 2; HepelKo OOBeAUHSIIOT C OCalKaMH X HJIH
BLIUHTAIOT H3 HCHapeHns 2 4) ucnapeHHe 2; MOXeT CKJa/[blBaTbCs H3
2h — Mcnapenus ¢ BOAHOH NOBEPXHOCTH, 25 — MCMAapeHHs ¢ NOBEePXHOCTH
CHera WJM Jba, 24 — ucrnapeHust ¢ MOBEPXHOCTH NMOYBHI, 25 — Hcnape-
HHSl pACTHTENbHBIM NOKPOBOM (TpaHCOHpalUMH); 5) 4jeH ypaBHEeHHS AU
npeAcTaBJsieT cO60il H3MeHeHHe KOJIMYecTBa BOABI B BOJHOM OObeKkTe
(BoROEME, BOLOTOKE) HJHM U3MEHeHHe COlepXKaHHs BOAH B NOYBe, BOAO-
HOCHBIX TOpPH30HTaX, CHEXXHOM NOKpOBe M T.A.; AU omnpenessieTcst co-
OTHOLUEHHEeM MPUXOAHOW M pacXoAHOH uacTeil ypaBHeHHs! BOAHOTrO 6a-!
JaHca: eclli npuXoj BoAH 6oJiblie pacXofa, TO NPOHCXOAHT HaKOMJeHHe,
BOJbl (MOBbIllieHHe YpOBHs) B npejesnax 06beKTa HJIN KOHTYPa H A u>>.
> 0; eca MpHXOJ BOJAH MeHblle pacXola, TO HAeT cpaboTKa 3anacos,
HAKOMJIeHHOH paHee BOAH (MOHHXeHHe YpOBHSl) B MpefelaX 0OGBeKTa;
WIH KOHTYpa ¥ A u<<O. 1

Unennl ypaBHenusi (2.5) 06bIYHO BHIpaXaloT .11"60 B BeJIHYHMHAX CJIOSH
(MM, cM, M), au60 B 06BEMHBIX eaununax (m°, km®). B nepsom cayuae
st 0603HaYeHHS] WIeHOB YDaBHEHHWSI MOXHO HCMOJIb30BaTh CTpO'-lelfJ
6ykBol (x, y, 2..), Bo BTOpoM — mnponuchbie (X, Y, Z...). [lepecuer]
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ONHHX BEJHUHH B Jpyrue Bo3MoxkeH no ¢opmynam suaa X = axF, rae
F  nJjowaib nosepxuocm o6bekra. Ecau F Bupamena B KM%, x —
3 MM, a X — B M%, T0 @ = 10% ecau xe X Bupaxen B km®, To a = 10~°
YseHbl ypaBHeHHs (2.5) nHoraa (Hanpumep, AJs JIeJlHHKOB) BHpPaxaiot
g eJMHHHAX Macchl.

B runponoruu smerod 800xoeo 6aaanca IWHPOKO NPHMEHSIETCS [PH
H3yUYe€HHH MHOTHX FHADPOJIOTHYECKHX MPOLEeCccoB, Hanpumep (popMHpoOBa-
HUSl CTOKA BOJbl B pedyHblX OaccelHaX, peXuma JeJHHKOB, KoJeGaHHus
ypOBHs1 03ep U Mopeil U T.1. Meron 3ak/iouaeTcs B COCTAaBJEHHH ypaBHe-
HHs BOAHOTO Oasanca BUAa (2.5) nis H3yyaemoro o6beKra; aHaJH3€e ero
4/JIeHOB, BBISIBJE@HHH COOTHOILUIEHHS] MeXAYy HHMHU, onpejeseHHH TJaBHBIX
COCTaBJISIIOLIMX H HX BKJaJa B BOAHBIH GaJsaHC (BbiIBJeHHH HX ROJH
8 pPacXofHOH H/IM NPHXOAHOW YacTH ypaBHEHHS); MOpPOBEpKE TPyAHO
NOAAZIOLHXCS ONpeae/NeHUIo UleHOB ypaBHeHHsl N0 APYTHM, Jjerde noji-
[AI0LIMMCS Orpe/le/leHHIO; OlleHKe TOUHOCTH pacyera OT/eJbHbIX YJeHOB
ypaBHeHHsl;, ONpejleJieHHH B pslle cJyyaeB HeU3BeCTHHX UJEHOB M0
13BeCTHbIM. Tak, B THIPOJIOTHH NOBOJIBHO 4acTO HCrnapeHHe (¢ BOAHOM
10BEpXHOCTH, C MOBEPXHOCTH Yy4YaCTKa CyLIH, CHera WJd Jbaa) onpeaesns-
0T KaK «OCTATOUHBINH» UJleH YpaBHeHHUs! BOAHOro 6ajaHca no H3BeCTHHM
OCTaJbHbIM ero uJjeHam.

2.3. BAJAHC COLEP)XAUWHUXCA B BOLE BEWECTB

B Boje MOryT HaXOQWTbCA BO B3BEIIEHHOM HJH pPaCTBOPEHHOM
COCTOSIHMM pasJ/HYHble BelllecTBa — HAaHOCHL (B3BecH), DacTBODEHHBbIE
COJIH, Ta3bl U T.4. [1pn H3yueHnH HX pexxMMa yUUTHIBA€TCSt 3aKOH COXpa-
HeHHs! MAcChl 3THX BellleCTB (CM. ypaBHeHue (2.1)).

Hcrousnkamy nocTyn/ieHHs] HAXOASILUHXCS B BOJE BELUECTB CJayXaT
IpO3HOHHBIe mpoliecchl, HuU3MUecKoe U XUMHUECKOe BhiBeTpHBAaHMe, pac-
rBopsiollas paboTa BOAbl, OOMeH ¢ aTMocdepoil, XMMUYecKHe H OHOXH-
VMHYecKHe W ApyrHe npouecchl. Bo MHOrMX cjy4yasix 3TH BellecTBa MOCTY-
flal0T B BOJHble 06BbEKThl H y1aJSIOTCS U3 Hero BMecTe ¢ BOLOH (Hanpu-
Mep, C TMOBEpXHOCTHbIM H MNOA3eMHbIM cTokKoM). [losromy n3yueHue
fanaHca U pexHMa B3BelUCHHBIX H PACTBOPEHHBIX BELUECTB HeOOX0AHMO
8eCTH Ha OCHOBe aHa/JH3a BOAHOro 6anaHca, T.e. C HCMOJIb30BaHHEM
vpasuenust (2.5). [1pu paccmorpenun Gasnanca cosei, a Takxe HEKOTO-
PbIX XHMHUYECKHX 3JIeMeHTOB H ra3oB HeoOXOQHMO YUYHTBIBATb CJOXHbIE
XHMHUeckye M OGHOXHMHUECKHe OpOolecchl, MPOYCXOAsliHe B BOLOeMax
H npUBOASiLIHE JHGO K JOMNOJHHTENBbHOMY MOCTYIJIEHHIO 3THX BellecTB
B BOAY, MIH6O K yJlaseHHio X H3 BOAbl. K UHC/Iy TakHX NpoleccoB OTHO-
CSiTCSl, HanpuMep, oO6pa3oBaHHe OpraHHYecKoro BellecTBa B pe3yJ/bTaTe
dHUTOCHHTE3a M pa3JioKeHHe OPraHHYeCKOTO BellecTBa.

[Tpu u3yuenuu 6asaHca B3BelUeHHOTO WJIH PACTBOPEHHOrO BellecTBa
"1aCTO MCMOJIb3YIOT AaHHbIE HE O Macce STHX BelllecTs, a 06 HX KOHLeH-
Tpauun C, Bbipa)keHHOH B kr/M° wiu mr/a. B 3tux cayuasx macca
J1aHHOrO BellecTBa B o6beMe BOAbI Oyaer pasHa m = aCV, rae V —
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006bEM BOJbl, @ — MHOXHTEJb, 3aBUCAILHHA OT pasmepHocTH KOHlleHTp g

uun C: npu pas3mepuoctd kr/m®> @ = 1, nps v/m® (wam mr/a) a = 10~ |

ﬂ

2.4. TENJIOBOA BAJIAHC M

"

YpasnenHe Tensosoro 6ananca (2.2) aas 060ro o6beMa BOAb HITY

yuacTKa CyIM M HHTepBasla BpeMeln A ! I0JKHO BKJIOYATh pa:«muqﬂug
COCTaBSAIOLLYe NPHXO0AA Ten.ia ©" u ero pacxona O~

HauGosiee BaXHblil WieH ypaBHeHHs TeloBoro 6aiaHca — paduamp

onHell 6aranc R, npeactaBastiolliid cO60H pa3sHOCTb MeXAy KOJHYeCT:

BOM CyMMapHOi! KOPOTKOBOJIHOBOHM COJIHEYHOH paadauHu, NOrJollaeMo]

MOBEPXHOCTBIO BOAbI MJH CyWH Oc, H 3PPeKTHBHEIM AJIHHHOBOJIHOBDI

M3Jy4eHHeM 3TOfi MOBepXHOCTH /: i

4
R=0c—1=(Q+4q) (1 —r) —1 (2.6}

B ypaBHennu (2.6) Q — npsimasi, § — paccesiHHasi COJHEUHAs1 PaiH
aums, r — anb6e0 NOBEPXHOCTH, T.e. OTHOLIEHHE KOJHUECTBA OTpaXKeH:
HOM K KOJIMUECTBY MOCTyRalolled coJHeuHOH paavaunu, | — 3pdexTHBs
HOe H3JyYeHHe, paBHOE Pa3HOCTH MeX]y H3JyueHHeM NOBepXHOCTH BOAK
HJH CyILUH B aTMOC(epy H OTJIOWEHHIM BCTPEUHBIM H3JTy4eHHEeM aTMOC
depwl.

Psip usleHOB ypaBHeHHst TensioBoro GaJjlaHca CBSI3aH C MOCTYyIJIEHHEM
HJIM ylajieHHeM Terja C MOBEepPXHOCTHbIMH HJH NOJ3eMHBbIMH BOJaMH.
CooTBeTCcTBYIOLIHe NPUXOAHBIE H PAaCXOAHbIE COCTABJSAIOUIHE TEMJIOBOTO
Gasanca 0603HauyuM yepe3 Onp U Opacx M NpeacTaBUM Kak Onp = 0,5+
+ 04 H Opaex = O, + O, rie ©, — npUTOK (MHAEKC -+) WJIH OTTOK
(MHOeKC —) Temja ¢ MOBePXHOCTHBIMH Bojamiu, 8, — To Xe, ¢ NoA3eM-
HBIMHA.

B ypaBHeHud TennoBOoro GajiaHca YYHMTHIBAIOT TaKxKe Tennooﬁmen
¢ atmocepoit O,y u rpyHTaMHu Oy, 06yC/IOBJIEHHBIH PA3JHUHSIMH B TeM-
mepaType BOJb H BO31yXa, BOAbI H rpyHTOB. COOTBETCTBYIOLLHE NMPHXOA-
Hble ujeHbl ypaBHeHHs (IIpH HOCTynJIeHHH Tensa W3 aTtMocdepnl H OT
I‘pyHTOB) 0603HaunM uepe3d Ozt u Ok, a ux cymmy — uepes O, =
= O, + G)r. AnasnorHyHO CyMMa pacXOAHbIX YJIeHOB Tensioo6MeHa
(npu ynaneHud Temsia B aTMoC(epy H B CpyHT) 3anUChiBaeTcst Kak
(")u_ém - G)a_m + ®r_p

Bosabliioe KosvyecTBO Tema pacxoiayeTcst (BbiaessieTcs) npu ¢pasos
BbIX nepexoaax. [locryn/enne Tensna 0603HauuM yYepe3 Ogasnep, 3aTPa-
Ty — 4epe3 Ogasnep. OTH UJIEHbl YpPaBHEHHs! paBHbl COOTBETCTBEHHO
G)tirua.nep == G).neu + ®KOH,ﬂ H G)(Faa.nep == ®nn + ®ucn. rae G).neu H ®KOHll —
Bbi/eJleHHe TeNJia Npy Je006pa3oBaHuHt (3amMep3aHHH BOABI) H KOHIeH+
CauUy BOASIHOrO napa, On, U Ouen — 3aTpaThl TeMia Ha MJaBJeHHe JbAA y
M ucrnapeHue Boabl (cM. pasa. 1.3.3).

BmecTe ¢ AOMNOJHUTebHBIMH MOJIOXKHTEJIbHBIMU YJeHaMHd — [OCTYyIl
JeHHeM Temsa ¢ aTMochepHbIMH OcaakaMH B,, a TakKe BCJeJCTBHE
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46 ‘4



nepexo/la 4acTH KHHETHUECKOH 3Heprud B TEIUIOBYIO (AMCCHIIALHH 3HEp-
i Onue) ypaBHeHHe TensoBoro OajaHca (2.2) 3andcbiBaercs B BUAe

R+ Onp + 05w + Odfas nep + 01 + Onue = Opacx + 5w + Ogasnep =A0. (2.7)

Bce uwjieHB ypaBHeHHs (2.7) BbIpaXaloT B eHHHUAX TemI0Thl ([[XK)
WM OTHOCAT K €AuHuue Macchl (X /kr), o6bema (I1xk/M%), nuowanu
o6bexta (J1k/mM?). COOTBETCTBEHHO U H3MEHEHHE TENJIOCOAepKAHHs AO
oyaer Belpaxatbest Kak CpVAT, c,AT, cypAT, cophAT, rae V — obbem
06b€KTa, p — €r0 IVIOTHOCTb, A — TOJILIMHA CJOS (MOJy4aioT myTem
jeseHust o6bema V Ha maowane F), ¢, — yAeJbHAas TeMJOEMKOCTb.

3Has KOJIMYeCTBEHHOE BBbIPAXXEHHE PA3JUUHBIX 4Y/1eHOB YpaBHEHHUS
TellJIOBOro 6ajiaHca, MOXHO pacCyHTaTh BesHuyuHy A®, a 3aTem onpene-
JuTb 0 n3mMeHenue Temnepatypbl AT. [1pu A® = 0 u AT = 0, T.e. Temne-
patypa o6bekra He u3meHsercs. [lpy A® >0 temnepatypa oGbekra
nosblwaercss (AT >>0), npu A® <0, Haobopor, nouuxaercss (AT <C0).

Mero0 renaogoeo 6asarnca IWHPOKO HCMOJb3YeTC B THAPOJNOTHH AJIS
ncce0BaHHS! H3MEHeHUH TeMIepaTyphl BOAbl B peKax, o3epax, OKeaHaX
1 mopsix. Kak u Merol BoAHOro 6aJjiaHca, OH 3aKJiOyaercst B COCTaBJe-
HUM H aHaJu3e ypaBHeHHs BuAa (2.7) M ero 4JeHOB, NpPOBepKe HJH
pacyeTe TPYAHO MOAJAAIOILUXCA ONPEAENEHHIO WIEHOB ypaBHeHHs. Ypas-
HeHHe TenJo0BOro 6aJjaHca MOXHO HCHOJb30BaTh, Hanpumep, A3 pacye-
Ta KOJIHYECTBA pacTasiBLUero JibAa HJW BOJAB, HCTapHBLUEHCS C MoBep-
XHOCTH BOJOEMOB HJIH yUacTKOB CyLIH. [LJisi 3TOr0 no H3BECTHBIM Y4JeHaM
ypaBHEHHs! TemJoBOro 6aJjiaHca HaXoAAT 3aTpaThl (MOCTyMNJIEHHE) TemJa
npu ¢a3oBuIX mepexoaax, a 3arem no ¢opmyaam (1.11) wau (1.12)
onpeneJsiorT maccy (00beM HJuW CJI0d) BOABI, o6pa3oBaBlueiics BCaeacT-
BHe TasiHUSA JbJa, HIH Maccy (o6beM, CJaOH) ucnapuBluelicst BoAbl. 3Has
1.TOTHOCTDb JibAad, O6be€M BOALI JIeTKO NepecunTaTb B 00beM (TOJLLHHY)
pacTasiBLIero JbAa. AHAJOTHYHO MOXKHO HAHTH oO6beM WJAH CJOH Hcha-
pHUBLUEACS BOJIBI.

2.5. OCHOBHbIE 3AKOHOMEPHOCTHU ABH)XEHHS NMPUPOAHbIX BOJ
2.5.1. Knaccuduxauus BHLOB ABHIKEHHS BOIbI

CBOHCTBO TeKyuecTH OO6YCJOBJIMBAeT NOCTOSIHHOE [BH)KEHHe BOJbI
B 1IIDHPOAHBIX 00beKTaX: BHellHWe W BHyTPeHHHe CHJbl nepepacnpeaens-
IOT ee BO BpeMeHM M mpocTpaHcTBe. JlBHxercs U Jel, obsanaoludil
I171aCTHYHOCTBIO.

JInsi aHasnnM3a OCHOBHbIX 3aKOHOMepHOCTel [1BHXXeHHA BOAbl BBejeM
HekoTOpble 0603HaueHHsl. Bripa3um yepe3 u cpegHIOI0 CKOPOCTb B JIIOOOH
To4Ke, yepe3 v CpPeHIOI0 CKOPOCTb ABH)KeHHUsl BCed Macchl BOAbI (B CJoe,
NOTOKe H T.A.), npd4yeM B OOLLeM ciydae npuMem, uto 4 = f(x, y, 2, t)
1v = @, t), roe x, y, 2 — NpOCTPAHCTBEHHbIe KOOPAHHATHI, ! — BpeMsl.

Jeuscenue 8006l MONHO KAACCUPUUUPOBATL NO UBMEHEHUIO 2udpas-
AUYeCKUX XAPAKTEPUCTUK B00HO20 NOTOKA 80 8PEMEHU U 8 NPOCTPAHCTSE,
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no eudpodurnamuueckomy pescumy (ramunapuoe, TypbYyaeHTHOE), HO
COCTOAHUIO BOOHOL nOB8epxHOCTU (CnoKohnoe, GypHoe), a Takwe no
delicTayroujum uauueckum CUAAM.

JlBHoKeHHe BOJAbl CUHTAIOT YCTAHOBUBULUMCA (CTAYUOHAPHBIM), €CJIH
CKOpPOCTb TeYeHHs1 BO BpeMeHH He n3MeHnsiercst (dv/dt = 0), u neycrano-
susuuUMC (HeCTAUUOHAPHLIM), €CJH CKODOCTb TeYeHHs] BO BpeMeHH
BeJHUMHA MNepeMeHHass (dv/dt = 0). YcTaHOBHBIeecl 1BHIKEHHe,
B CBOIO Ouepefib, NOAPa3/e/SIOT Ha PABHOMEPHOE, eCii CKOPOCTb Teue-
HMS BAOJb TMOTOKA oOcTaeTcsi HeM3MeHHOH (dv/dx = 0), u HepasgHo-
MepHOe, eCIH CKOPOCTb TeueHHsl BJOJb NOTOKA H3Mewsercad (duv/dx ==
= 0). Ilpn paBHOMEpHOM ABHIKEHHH paBHa HYAI W NOJHAA POU3BOI-
Hasi ckopoctd (duv/dt = 0).

Betdeantor 08a eudpodunamuueckux pexcuma O8umceHus 800bl: Aamu-
napuowd u Typbyrentrei. CI0BO «JaMHHAPHBIH» NPOUCXOXNT OT JIaTHH-
CKOTO CJIOBa, 03iHayYalollero «CJAOUCTbIH», CIOBO «TypOyJeHTHbIH» — OT
JIATHHCKOrO €JIOBa, O03Havawollero «Gecnopsifoudnii». 1 gefictBuTesbHO,
NPH JJAMHHAPDHOM peXXHMe 4acTHUbl BOAbl ABHXYTCSl N0 NapaJesbHbiM
TpaeKTopHsiM Ge3 nepeMellHBAHHUA; NPH TypOYJEHTHOM peXXHMe HX [BH-
JKeHHe HMeeT XaOTHYeCKHH XapaxTep, B MOTOKe (GopMUPYIOTCA BHXpH
1 aKTHBH3UPYIOTCS NPOLIECCH NepeMeLlMBaHHs BOMbl, CKOPOCTH TE€UeHHsi
HerpepbIBHO M3MEHSIOTCA N0 Be/lHYHHe H HanpaBsieHuio. JlaMuHapHbIi
PEXHM MOXKeT NepexoAHTb B TypOyJeHTHbI# npH yBeJHYeHHH CKOPOCTH
TeueHHS.

FuapoanHamMHuecKndl peXHM MOTOKa XapakTepusyercsi Ge3pasmep-
HbIM qucaom Pelinoasdca Re, paBHbIM

Re =~ vh/v, (2.8)

rie v -— CKOpOCTb TeueHHs (M/c) h — ray6uHa WK ToJIllKHA €105
BOMbl (M), v — KHHeMaTHUeCcKHil Ko3(hpuLHeHT BsA3KocTH (M?/c), 3aBH-
CAILUE OT XapaKTepa KUAKOCTH H ee TeMMepaTyphl.

Yucno PeitHosibAca ncnosib3yeTcs ANt OnpejeseHUsi THNA THAPOAH-
HaMHUYeCKOro pexxuma notoka. Kpuruueckoe 3HaueHune uucna PeitHouiba-
ca Reyp, cooTBeTcTBYIOILLEE NEpeXOLy OT JIAMHHAPHOTO K TypOyJ/leHTHOMY
PeXHMY, NeXHT NpH6aH3uTeNbHO B auanasode ot 300 po 3000.

Ecan dakTtuueckoe uncio PeiiHonbaca B BOAHOM MOTOKe OoJiblie
3000 — pexum Typ6ysieHTHbIH, MeHblle 300 — slamMiUHapHBIH, B Manaso-
He Re or 300 po 3000 — nepexoaHbii.

B pekax, o3epax, Mopsix ¥ oKeaHax unc/ao Re Bcerga 3HaunTesbHO
6o/iblie KPUTHUECKOTO 3HAYeHUSl, H peXHM [BHXKeHHs BOIAbl TypoOy-
JeHTHbIH. JIaMHHapHbII peXXHM XapaKTepeH AJ/si NOJ3eMHbIX BOJ B MeJ-
KO3epHUCTbIX TPYHTaX (BCJAeACTBHE MaJblX pa3MepPoB HOP H MaJbiX
CKOpOCTeH JBHXKeHHSl BOJAbl) H A/ JeJHHKOB (BCJeACTBHe OueHb 60Jb-
WOH BSI3KOCTH JbAA W OYEeHb MaJsblX CKOPOCTEH ero ABHXXEHHA).

OT rHApOAHHAMHUECKOTO peXXHMa 3aBUCHT BHYTpPeHHee TpeHHe B fO-
TOKe W BepTHKaJbHOe pacripeje/ieHHe CKOPOCTed TeueHHs.
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B JiaMHHapHOM MNOTOKe BO3HUKAlOLlee MeX1y CMeXHBIMH CJOSIMH
BOJbl BHyTpeHHee KacaTeJibHOe HaMpsiKeHHe (TpeHHe Ha eAMHHLUY M0Oo-
BEPXHOCTH) 3aBHCHT OT BFI3KOCTH, KOTOpAsi, B CBOKO Ouepe/lb, H3MeHseT-

du
¢l ¢ H3MeHeHHeM TeMnepaTtypbl, H paBHO T = MW , TAe W — AHHaMH-

yeckH i Ko3dHuUKeHT BSI3KOCTH (W = pv), du/dz — BepTHKaJbHbIH rpa-
JMEeHT CKOpPOCTH TeuyeHHsi. B TypOyseHTHOM noOTOKe BHYyTpeHHee Kaca-
Te/ibHOe Halpsi)KeHHe 3aBUCHT y»>Ke He OT BA3KOCTH BOJbl, a OT TaK Ha-
3piBaeMoro Ko3douunedra Typ6yseHTHoro obmeHa A, XapaKTepHaylo-
|1ler0 HHTEeHCHBHOCTb TypOyJIeHTHOTO NepeMelinBaHusi BOA: T = A j—’z‘,
rae du/dz — BepTHKaJbHbIA rpajJHeHT OCpeJHEeHHOH BO BpeMeHH CKO-
pocTH Teuenus. [lna onpenesnenust Koapouunedta A 06bIYHO HCHOJb-
3yIOT 3MIHpPHUYECKHe 3aBHCHMOCTH, CBSI3bIBAIOILHE ero ¢ TJyOHHOH, CKO-
POCTbIO TeYeHHS U APYFHMHM XapaKTepHCTHKAMH [OTOKA.

B J/amMMHapHOM N0OTOKe BepTHKa/JbHOe pacrnpefleseHnde CKopocTel
TeyeHHs OMHCBhIBAeTCst opmyaol napabossl ¢ 20PU3OHTAALHOL OCbIO,
PACROAONCEHHOL HA NOBepXHOCTU NOTOKA. MakcumanbHasi CKOpOCTh Ha-
XOJIMTCSl HAa 1I0BEPXHOCTH MOTOKA, y AHA CKOPOCTb TeUYEeHHS pPaBHA HY.JIIO,

Jnsi TypOysieHTHOro NOTOKa HCCJieloBaTesNH NpeajaraioT pa3J/HuHble
MaTeMaTH4YecKie BbipaKeHHs! LISl paclpefie/leHHsi CKOPOCTeH TeYeHHs o
rayOuHe: aocaputhmuveckan kpusas, 4acte saraunca, napaboara u T.4.
MakcuMaJsibHasi CKOPOCTb BO BCeX 3THX CJyuasiX TaKKe HaXOAUTCS Ha
I0BePXHOCTH NOTOKA. Ba)KHO MOJYEepPKHYTb, YTO CKOPOCTb TeYeHHs! B Typ-
OyJIeHTHOM IIOTOKe (M 3TO NOATBepXkaaeTcs AaHHbIMH HabJI0NeHHH)
H3MeHsieTcsi 110 BepTHKaJH -6oJsee M1aBHO, YeM B JaMHHapHOM, OpHYeM
y [Ha CKOPOCTb TeueHHsI He paBHa HyJIO (pHc. 2.2). DTUM 06 BACHAIOTCH
pa3mbiBaloliee Bo3jAeldcTBHe TypOyJeHTHbIX MOTOKOB (B OTJHYKE
OT JIAMHHAPHBIX) Ha JHO U HUX CNOCOOHOCTb NepeMelllaTb YAaCTHLbl HAHO-
COB 1Mo AHY. B pycsoBbIX nMOTOKax ¢ TypOyJeHTHbIM
pe)XHMOM pacrnpefesieHne CKOpOCTeH TedeHHsi Mo
BepTHKa/W (raybuHe) 6aH3KO K KpHBOH [/ Ha puc.
2.2, B IeIHUKAX W NOA3eMHbIX BOJAAX C JAMUHAPHBIM
pe)KHMOM [IBH)KeHHS — K KPHBOH 2 Ha 3TOM »XXe
pHCcyHKe.

[To coctnanuio 800HOU NOBePXHOCTU NOTOKU Oe-
AAT Ha CHoKolnele u 6yprole. CNOKOHHbIE NMOTOKH
HMeIOT NaaBHYI ¢GHOpMy CBOGOLHOH NOBEPXHOCTH,
npensiTcTBHA 06TEKAOTC UMH TaKXKe miaBHo. Byp-
Hble NIOTOKH HMelOT HepOBHYI0 (hopMYy MOBEpXHOCTH
CO CTOSIUHUMH BOJIHAMH, B MecCTax IpensiTCTBHH
00pa3yloTcsl pe3kde repenaibt yposHsi. [das onpe-

Puc, 2,2, Cxema pac-
npeaeseHdst  CKOPOC-

AeJIEHHSl COCTOSIHHSI MOTOKa (CMNOKOHHOe uau Oyp- L. oo o Bep-
lioe) Hcnosb3yloT 6e3pasMepHoe uncao Ppyna Fr,  rtukaan s Typ6ysent-
paBHOe HoM / M JamHHApHOM
; 2 notoke
Fr = v?/gh, (2.9)
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rie h — ray6HHa noTtoka, ¢ — yckopeHue cBoG6oAHOTO najenus. Kpurtu-
yeckoe 3uauedue uucaa Ppyna Fre paso 1. Ilpu uucae Fr, paBHom 1,
NOTOK HAXOAHTCS B Kputueckom cocroanuu. Ecav uncno dpyna 6oabiue
I, To noTok GypHbii, eciH MeHblle | — cnokoiHbiil. BypHele noTtoku
XapakTepHbl A/l TOPHBIX PeK, CHOKOHHbIE — JJIs1 PABHUHHBIX PEK H Teue-
HUH B BOJOEMAX.

Henb3s oToxaecTBisiTe 6ypHble H TypOyJE€HTHble, CIOKOHHBIE H Jia-
MHUHApHBIE MOTOKH, TaK KaK XapaKTePHCTHKH 3THX JABHXXeHUH BOIbI
KauecTBeHHO pasjuuHble. CroKoHHbIE MOTOKH, HampHMEp, MOTYT OBITh
KaK JaMHHapHbIMH, Tak ¥ TypGyJeHTHbMH. Bypuble — Bcerna Typ6y-
JIeHTHbIE.

2.5.2. Pacxon, axeprusi, paboTa U MOUIHOCTb BOJHLIX MOTOKOB

Pacxod 80061 — 3T0 KOAu4ecT80 800bL, NPOTEKAOWee 4epe3 none-
peyHoe cedeHue NOTOKA 8 eOUHUUY B8PEMeHU.

Pacxon Boabl — 0/1HA H3 BaXXHEHIIUX THAPOSOTHUECKUX H THAPABIHU-
YeCKHX XapaKTepHCTHK, NMPHMEHAEMbIX NPH HCCJAEJ0BAHHH Pa3JHUYHBIX
BOAHBIX O6BEKTOB — peK, 03ep, MOpel, a TakXe JIeAHHKOB, JJaBHH (B MO-
CJeHHX CayyasiX TOBOPSAT O pacxone J/bja, cuera) BripaxaloT pacxon
BOAH O6BbIYHO B 06bemHubIX eannnuax (Q, m/c). Eciu pacemarpusaior
pacxol Macchl BellecTBa (BO/bI, JbJa, CHera), TO HCMOAb3YIOT €1HHHIbI
maccol (R = pQ, Kr/c, rkeé p — OJOTHOCTb JAHHOTO BELLECTBA).

Pacxon Boab mMoXxeT ObITH (peLCTaBJIeH KaK MPOU3BEIeHHE NJIOILaAH
MONepeyHoro CEYEHHsT MOTOKA (®, M’) HA CPENHIOI0 CKOPOCTb JABHIKEHHS
BoAbl (v, M/C):

Q = vo. (2.10)

Kuneruueckan snepeusn O0sunxcyuwetica 800bt Eyyy Bbipaxcaercst op-
MyJI0i

Ewun = mv?/2. (2.11)

3a Bpemsi A! Macca BOAbl M, NEepeMECTHBLIEHCS uYepe3 AaHHOE

nonepeyHoe ceueHue, paBHa pQ A f, HO3TOMY MJA KHHETHYECKOH 3Hepruu
BOJHOTO MOTOKa MOJyYHM BbipaxKeHHe

EKHH = vaQAt/Q. (2.]2)

lorenyuanvran anepeus maccor 800s. Eno; paBHa
Enor = mgH, (2.13)
rae H — BHCOTa LeHTpa TAXKECTH o6beMa BOAbl HaZl HEKOTOPOH MJOCKO-

CTbIO OTCYeTa, HampHMmep ypoBHeM Mopsi. BoipasuB m uepes pQ A,
MOJYYHM

Evor = pgQAIH. (2.14)
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Bopa, mepemelnasice BHU3 Ha BbicOTY AH, cosepwaer pabory A,
paBHYIO:

A= pgQAIAH. (2.15)
Mowmnocts Takoro Bopdoro noroka (N = A/ At) paBua:
N = pgQAH (2.16)

A, KaK U Equ, Enor, Bbipaxawt B JIx (kr-m?/c?), N — B JIx /c, nau
Bt (kr-m%/c?).

[To ¢popmynam (2.12) — (2.17) MOXKHO OUEHHTb 3Hepruio, pabory
M MOILHOCTh HE TOJbKO ABHXYylleficss BOAbI, HO M MepeMeLlaoiIerocs
Jibia H CHera.

2.5.3. Cuabi, peiicTByiolHe B BOAHBIX 00bEKTAX

C‘l‘pOl‘aﬂ MaTteéMarnyeckass MHTeprapeTalHsl 3aKOHOB ABHXEHUSI BOAbl
C yuYeToM BceX AeHCTBYIOLIHX (DHU3HUECKHX CHJ BO3MOXHA AHLIb Ha
OCHOBE TPeXMEPHOTO THAPOAHHAMHYECKOTO auaJuan3a. JlJs1 noHUMaHHsA
Hau6osiee OOIIHX 3aKOHOMEpPHOCTeH ABHXXEHHS! MPUPOAHBIX BOA AOCTA-
TOYHO paccMOTpeTb GoJsiee YNpOILLEeHHYO 3afaudy. [las sroro BbiAenuM
B BOAHOM OO'bEKTE HEKOTOpbI 06beM BOAH B BH/e mapaJiiejenvnena co
cTopoHaMH Ax (aauHa), B (wwupHHa), h (Beicora) (puc. 2.3). Ilpu
35TOM OCb X HAanpaBHM Yepe3 LEeHTP THAXKEeCTH BHAEIEHHOrO0 o6bema
rnapaJjiejbHo BOAHON noBepXHOCTH. HuxHAS rpaHb o6beMa Sy conpu-

9

P W
B Fy v X
- A f;( Te—
XA
Py

Puc. 2.3. Cxema JeHCTBYIOLULHX B BOAHOM MOTOKE (PU3HYECKHX CHA:
a —- BblaeJeHHbiH 06beM BOAbl; 6 — OH Xe B pa3pese; 8 — OH Xe B naaue

Kacaercst C JHOM, BepXHAsl Spos — C BO3AYXOM; MO3TOMY BBHICOTA lia-
pasjenenuneia siBAsercst OJHOBPCMEHHO M TJYGMHOH NOTOKa. 3aaHAs
S, nepennss Sz n 6okoBble — JeBast Sz M npaBasi Sy rpaHH OTAENSAIOT
BblaejIeHHbIi 06'beM OT OCTaJIbHOH 4acTH MNOTOKa.

[TycTb BbiAeeHHbIH 06beM BOAB ¢ Maccoi m ABHXKeTcs, He AedOpMH-
pysicb, KaK efHHOe [esoe B HANpaBJeHUH YKJOHA BOAHOH MOBEPXHOCTH
cO cpenHell ckopocTbio v. B 3roM ciyyae Ha o6bem BOabl GyAyT A€HCTBO-
BaThb cJjelylouiHe ob6beMHble (MaccoBbie) H MOBEPXHOCTHbLIE CHJIbI,

K o6vemnoim (MK MACCOBbIM) CHNAAM, NeHCTBYIOLLUM HA BeCb 06beM
BOZABI H MPHJOXEHHBIM K €ro LEeHTPY TAXECTH, OTHOCATCS CUAQ TANECTU
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F¢ u ee npodoasrasn cocrasanruwan Fg, yenrpobescnan cuara Fy v orkao-
rawas cura spawenusn 3emau (cura Kopuoauca) F.

[1osepxrocTHble cuabl, NeACTBYIOUIHe HA BePTHKAJbHBIX 'PaHSX BbI-
JAeneHHoro o6 beMa, NoApa3e/siioTcsl, B CBOIO O4Yepellb, HA HOPMAAbHbLE,
HalpaBJieHHble MepHeHAUKYAApHO rpaHsimM (3To cuast dasaenus P),
M KacareasbHsie, NeHCTBYIOLHe BAOJAb rpaned (310 cuabt Tpenus T).
PasJinualoT CHIy TpeHHst Y AHa [juo M CHIY TPEHHs1, 06YCJIOBJIEHHYIO
JefCTBHEM BeTPa Ha BOAHYIO MOBEPXHOCTb [gerp (CUHTAETCS, UTO HEMO-
BHXKHBI BO3AYX TOpMO3SIILEro AeHCTBHS Ha ABHXKYLIYIOCS BOAY NpPaKTH-
YyecKH He OKa3biBaeT).

Jlasi MaTeMaTH4ecKOro npeacTaBJ/eHHsl OO beMHbBIX (MaccoBbIX), HOP-
MaJbHBIX H KACATEJTbHBIX MOBEPXHOCTHBIX CHJ1 HCIOJb3YIOT COOTBETCTBEH -
HO ciaenylouide Boipakeuusi: F = ma, F = Sp n F = St, rne m —
macca, @ — yckopeHHe, S — muouiaap 60KOBOH rpaHu, p — [LaBJjeHue Ha
eIMHHLY MJIOLLA/H, T — YAeTbHOe TpeHHe (KacaTeJbHOe HalpsikeHue).
Pasmepnocts p u T — H/M?, wim xr/(m-c?). Kak caenyer u3 puc. 2.3,
BCe MepeyHCJeHHble CHJIbl, JeHCTBYIOLIMEe Ha paccMaTrpHBaeMbld 0O6bem
BOJbI, MOXXHO MpPEACTaBHTb B CJEAYIOLIEM BHIE.

Cuna taxecTu, NeACTBYIOWAA BepPTHKAJIbHO BHH3, paBHa Fg = mg,
a ee NMpojo/bHAs COCTaBJAIOWAS, AeHCTBYOLAs BAOJb YKJIOHA BOLHOH
MOBepXHOCTH, PaBHA

Fg = mgsina = mgl, (2.17)
TA€ & — YroJ MeXJAy TFOpPH30HTaJ/JbHOH MJOCKOCTBIO H MOBEPXHOCTHIO
BoAbl, sin & = AH/Ax = | — yxka0n 800HOL nogepxHoCTU (BEJUUHHA
6e3pa3mepuasn), AH — nadenue yposna BROMb yuyacTka Ax.
Llentpobexcrnasn cuaa pedcTByeT JIMIbL B caydae HU3ri6a TpaekTOpHH
JIBHXXYIIHXCS YaCTHL BOJbl H HampaBJjeHa NEepHeHAHKYJISIPHO MOOTOKY
B CTOPOHY OT LleHTpa KpHBH3Hb (TaKOH cjy4yall mokasaH Ha puc. 2.2, g).
dra cunia paBHa Fy = may, rie a, — LEHTPOGeXKHOe yCKOpeHHe, paBHOe
v?/r (v — CKOpOCTb TeYeHHsl BOAbI, r — pajnyC M3rHu6a MOTOKa), T.e.

F, = mv*/r (2.18)

Cuasa Kopuoauca pedctByer Ha Jio6oe ABHXKylleecs TelO W Ha-
npaBJjeHa MepneHAHKYJsSipPHO [BH)KEHHIO B CEBepHOM MOJyLIapHH —
BNpaBo, B 10XHOM — BJeBo. Oua paBHa Fy = may, rae ayx — yckope-
Hue Kopuoanca, paBHoe 2vom sin ¢ (@ — yrioBasi CKOpOCTb BpallleHHs
3eman, papHas 2n/86 400 = 7,27-107° ¢ — reorpaduueckas wupora
mecTta), T.e.

Fy = 2muwsing. (2.19)

Macca BblaeseHHOro o6beMa m MOXKeT GbITh NpeAcTaBjaeHa BO BCeX
3THX hopmyaax Kak m = pSh = pAxBh, rae p — n10THOCTB BOABI, S —
njouiaab BepXHeHd HJIH HUKHel rpaHed, paBHas AxB.

[Tonnoe dasaenue Ha Bce yeThipe BepTHKagbHble rpaHu obbvema (S,
S2, S3 1 S4) NOMKHO OGBITb OTHECEHO K LleHTpaM 3THX rpaHeil. OHO paBHO
P = Sp, rae p — yleabHOe [aBJeHHe Ha efMHHIY TMJIOLIaJAH, paBHOe
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pgh/2 + pa (31€Chb pa — aTMOC(hepHOE NaBJIEHHE, h/2 — nosoBHHa ri1y-
GuHbl) . Takium 06pa3oM sl 1aBJIeHHs1 HA BceX yeTolpeX rpansix (P, P,
P; ¥ P4) nveeM CXOJIHble BBIpaXKEHHsl:

P = S(pgh/2 + pa) (2.20)

ﬂJIH JBHXKEHHA BOABl HMeeT 3HayeHHe, OJHAKO, He CTOJIbKO AdBJeHHe
Ha rpaHH BBIJI€JIEHHOTO oﬁbema, CKOJIbKO PAa3HOCTb AABJCHHUHA HA HpO’I‘H-
ponoJioxuble Tpaud. Tak, npodoasueil epaduent eudpoduramuyeckoeo
Odasaenus ua nepenHed Sp W 3aaHedt S| rpaHax paseH

AP = P, — P\ (2.21)

Kak Buano H3 dopmyan (2. 21), Takod rpaaHeHT AaBJjieHHst (mpH
YCJOBHH HeH3MEHHOTO BJOJIb MOTOKA aTMOC(EpHOro 1aBJIeHHs!) MOMeT
BO3HUKHYThb JHLIb B JABYX CJyuYasiX: BCJEACTBHE pasHHUUbl B TyyGHHE
pACMOJIOKEHHS LeHTpa 06enX rpaHed U BCJAENCTBHE H3MEHeHHs! MUIOTHO-
CTH BOABI BAOJb NO0TOKA. Eciu e Ah U Ap paBHBI HYJIIO, TO OTCYTCTBYeT
M rpajMeHT rMAPOJAMHAMHYECKOro nasjenust AP

[TockosbKy C/1eBa H cripaBa OT HANpPaBJEeHUS ABHXKEHHS BbIAeJEHHOTO
of6bemMa XapakTepUCTHKH ABHXYyLleHcsi BOAbI (MJOTHOCTb, IyGHHA) Te
)Ke, 4ToO U B caMOM obbeMe, TO B 1aHHOM caydyae P3 = P4, nonepeuHblii
rpafgHedT 1aBJ/eHHs OTCYTCTBYeT.

Tpenue na AHe T 140 PaBHO T o == SpwoTano, A€ Spwo = AxB, a ynenp-
HOe TpeHHe (KAacaTeJbHOe HANpsiXKeHHe) COrJIACHO 3aKOHAM THAPOAHHA-
MHKH MOXeT ObITb BBIDAXKEHO CJeiyoLlUM 06pa3oMm:

Tawo = [anop?¥?, (2.22)

MA€ fawo — KO3PPUUHEHT COMPOTHBJEHHS (TPeHH Ha aHe). DKcnepH-
MEHTaMH yCTaHOBJIEHO, UTO MPH JAMHHAPHOM JBHKEHHH fruo 3ABUCHT OT
yducaa Peftnoabaca: fuo = a/Re, a npu TypOy/JeHTHOM — HE 3aBHCHT.
[Mostomy, packpbiB 3Hauende Re no ¢popmyane (2.8), nosyuaem Takux asa
[IPHHLMNHAJIBHO PA3JIMUYHBIX yPABHEHHs! [JIsl KACATeJbHOrO0 HaMpsiKeHus
Ha [HE Tguo, MV JAMHHAPHOTO peXHMa

Twmo = apv®/Re = apvu/h, (2.23)

A5t TypOyJleHTHOTO pexXuma
Tavo = inuupUZ- (224)

B ¢opmynax (2.23) u (2.24) a ¥ o — KO3DPHLHEHTDI, ONpenensiemMble
onbiTHBIM nyTeM. Koadduuuent tpenus fao 3aBHCHT OT Xxapakrepa
NOBEpXHOCTH AHA ¥ OGBbIYHO H3MeHsieTcsl OT 1.1073 no 8:1073, a = 3.

O6pauiaer Ha ce6st BAUMaHMe TOT (aKT, YTO KacartesbHOe HAMpsixKe-
iide Ha JHe MpH JAMHHADHOM [BHXEHHH 3aBHCHT OT CKOPOCTH TeYeHHf
B MepBOi CTeNeHH M BSIZKOCTH, @& MNpH TYpOyJEHTHOM — OT CKOpOCTH
TeyeHHMs] BO BTOPOH CTelleHW H He 3aBHCHT OT BSI3KOCTH.

Takum 06pa3oM, 1Js1 JAMHHAPHOTO U TYPOYyJEHTHOTO PeXHMOB ABH-
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XKEHHH BOAB MOJIY4YHM COOTBETCTBEHHO [Ba pa3HbIX BHIpAaXeHHUS AJIs
TpeHUsl Ha [He:

Trwo = Suwo-apvu/h, (2.25)
Tzluo = Snﬂo'fnuop02, (226)

rae Siwo = AxB.

Jlas Tpenus HQ nogepxHocTu 8006l 0GYCAOBIEHHOTO AeHCTBHEM
BeTpa, NPHMEHSIOT BbipaKeHHe Therp = Suoe * Taerp, Tl

Teetp = faerppa,oanuyz(:OSlp, (227)

TA€ feerp — KO3I(PGDHUHEHT TpeHHS Ha TpaHHlle pa3jiea ABHXYLIMHCSH
BO3yX — BOJa, paBHbIH nPuﬁJmauTeJleo 261073, paoss — MJOT-
HOCTb Bo3ayxa (1,293 kr/M’ — npu HOpMaJbHOM aTMOC(epHOM AaB-
JeHun), W — ckopocTb BeTpa B M/cC, {p — yroJl Mexy HanapaBJeHnem
NBHXEHHS1 BOAbl M HalpasjeHWeM Berpa. [lpu nonyTHoM BeTpe
cosp >0, npu BcTpeuHoM cosyp < 0; B mocjeHeM cayvae BblpaXXKeHHe
IJI1 Tgerp NOJYHUAET OTPHLATENbHBIA 3HaK. BblpaXKeHue A4t TpeHnus
BeTpPa Ha BOJHOH MOBEPXHOCTH TaKUM 00pas3oM OyleT cJjelyloLHM:

Tnerp = Snoa'fnerppaoanw2coslp, (228)

rae S,os = AxB.

B paccmaTpnBaeMoM cayuae TpeHue Ha JeBOH M MpaBoOit TpaHfAX
o6beMa (S3u S4) OTCYTCTBYyeT, NOCKOJMBKY 110 06e CTOPOHb! BblAe/IeHHO-
ro o6beMa BOAA [ABHXKETCS C TOH e CKOPOCTbIO, YTO U BHYTPH Hero.

Bce nepeuucneHHbie cHIIbi MOXXHO MOApa3fel]nTb HAa aKTHBHbIE
U naccuBHble. AKTUBHbLE CUAbL BBI3BIBAIOT IBUXKEHHe BOAbI, NACCUBHbLE
(WM BTOpHYHbIE) JHWb COMYTCTBYIOT ABHXXEHHIO BOAbl. K aKTHBHBIM
CHJIaM OTHOCSAITCS1 NPOOOALHAA COCTABAAOWAR CUAQ TANECTU, NpPO-
00NbHbLE epaduenT 2u0poOUHAMUYECKO20 OQBAEHUA, CUAQ TPeHUS,
eciH oHa o6ycJ/oBJieHa BO3/eiicTBHeM BeTpa HAa BOAHYIO I0BEPXHOCTb.
K maccuBHbIM cHiiaM, BO3HHKAIOIIHM TOJBbKO MPH HANHYHH ABHXKEHHS,
OTHOCSITCS! CONYTCTBYIOLLHE NBHXXEHUIO CUAQ TPEHUS HA OHe, YeHTpo-
bexrnan cura, cura Kopuoauca.

2.5.4. YpaBHeHHe ABHXKEHHsI BOLHOro MoToka

[NoacranoBka B ypaBHeHue (2.4), BbIpa)kaiolllee 3aKOH H3MeHeHHs
KOJIMYeCTBA [BHXKeHHsl (HMOysabca), 3HauyeHHd NeHCTBYIOLUHX CHJI
B MPOEKLHH HA HanpaBJjeHHe ABHKeHHAA (OCb x Ha pHC. 2.3) NO3BOJIHT
MOJYyYHTb CJelylolllee BblpaXKeHHe:

mdY = F; — Tao — AP + Toerp, (2.29)
di

Tle aKTHBHble CHJ/bl MpeACTaBJjeHbl MepBblM, TPETbHM H UYeTBEePTbIM
yjJeHaMd npaBoH uyacTu YypaBHeuusi. Ilepex AP pocTaBJieH
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OTPHLLATE/NbHBIA 3HAK, MOCKOJbKY MOJIOXHTe/NbHOe ycKopenhe (dv/df>>
> (0) o6beM BOJbl MOXeT NpHOGpecTH JIHIUb NIPH YMEHbLUEHHH HADPOH-
HaMHUeCKOTO [aBJieHHsl BAOJb MOTOKA, T.e. Koraa AP <0. Tpenue Ha aue
Bceraa HarlpaBJieHO HaBCTpeuy [ABHXXEHHIO H N03TOMY Thu Takke HMeeT
oTpHUaTeNbHbIA 3HaK. CHabl LUeHTpoOeXxHas M KopHosHca B ypaBHeHHe
(2.29) He BKJIOYEHbl, NOCKOJIbKY OHH AeHCTBYIOT B IONlepeYHOM HanpaBbJe-
HHH K MOTOKY, a oJHOMepHoe ypaBHeHHe (2.29) paccMmaTpuBaeT JHLUIb
NPOAOJbHBIK Gananc CHJI B BOJAHOM MOTOKe.

B peanbHBIX ycnOBHSIX Bceraa npeobJiafaer AelcTBHe KaKHX-/1H60
ornpejeseHHbIX cua. [1oaToMy ABHKeHHe BOABI MOXKHO KNacCHpHLHPOBATD
¥ MO Ba)XHeHIUMM aKTHBHBIM CHJAM, BbI3bIBAIOLIUM [ABHXKeHHe.

[l BHKeHHe BOAbI, 00yC/0BJIeHHOe JeHCTBHeM I1POAOJIbHOM COCTABJISAIO-
Lled CHJIbl THXKeCTH, CBSI3aHHOH, B CBOIO O4epeldb, C HAK/NOHOM BOJAHOH
NOBEpXHOCTH, HA3bIBAIOT epasuTayuonHeim. Takoll BUL ABHXKeHHs Tpe-
ob6aanaer B peKax, JeAHHKaX, 6e3HAMOPHbIX NOA3eMHbIX BoaaX. JlBuxe-
HHe BOAB B apTe3HaHCKHXx OaccelHaX, 00ycJ/OBJeHHOe TpajHeHTaMH
[aBJeHHs, Ha3blBAIOT HANOpHoim. Ecin rpaaveHTs AaBjeHHs! H YPOBHS
BOJAbl CO3A4lOTCH PA3HOCTHIO MJIOTHOCTeH, TO BO3HHKAeT NAOTHOCTHOE
dsusnenue BOJ, XapaKTepHoe 1/t 03ep, OKeaHoB H Mopeil. Teuenus,
o6ycJioB/eHHbIe BJHSHHEeM TPeHHsl 0 ABHKYILYIOCS cpely (BeTep cCO3AaeT
ABH)KeHHe B MOBEPXHOCTHOM cJOe BOAb, OJHO TedeHHe MOXXeT BHI3BaTb
HOBOe, BTOPHYHOE TeueHHe), Ha3bIBaIOT PpuKyuonnsimu. Takne TedeHHs
BCTpeYaloTCsl B MOPSIX, 03epaXx, a Takxe M B pekaX. KpoMe nepeurcieHHbIX
4aCTO BbIAEJSIOT B CAMOCTOSITE/IbHBIA BHJL UHEPYUOHHOE O8UdMCeHUe BOA,
BCTpeyalollleecsi BO BCceX BOAHbBIX 00 beKTax B TeX cjydasiX, KOT/a nepecra-
eT NelcTBOBaThb MMM ocsnabeBaeT OAHA M3 AKTHBHBIX CHJI.

B peasibHbIX BOAHBIX 0GbeKTaX OOLIYHO AEHCTBYeT cpa3y HeCKOJbKO
aKTHUBHBIX CHJl, NMO3TOMY (aKTHYeCKOe [BHMeHHe BOJAbl MOXeT HMeTb
BecbMa CJOXHYIO (u3HUeCKyl0 NpHPOAY.

B kauecTBe npuMepa pacCMOTPHM JHLIb BeCbMa 4acTO BCTpeualolHe-
Csi B IPHpOJe FPaBUTALHOHHbIE IBHKEHHUS BOAbI, H TO JULWb A NPOCTeH-
wero cJayyasi paBHOMepHoro ABHxeHUsl (dv/dt = 0). Ilpn paBHomepHoM
ABH)KEeHUH AeHCTBYIOLLKE B IIOTOKe CHJIbI YpaBHOBEWIHBAIOT ApYr ApYyra,
JleBble 4acTH ypaBHeHHH (2.4) U (2.29) paBHbl HyJIO, T.e. UMeeM ) F = 0.

Ecan neiictByioT sniib cuabl Fg ¥ Tauo, TO 3 (2.29) nosyuum npocroe
COOTHOUIeHHe:

F} = Tao. (2.30)
g

st BoifesienHoro Ha puc. 2.3 o6bema Boawl Fg = mgl = pgAxBhl,
a 3HaueHne T 0, KaK ObIJIO MOKa3aHO Bblllie, 6GyAeT HMeTb Pa3HOe BhipaKe-
Hue /ISl YCAOBHE 1TaAMHHAPHOTO W TypOyJIeHTHOTO peXXHMOB: cM. (PopMyJibl
(2.25) n (2.26) 3ameuasa S Ha AxB, noacrasasia 3HaueHust Fg U T
B (2.30) ¥ pewas nojydyeHHble ypaBHeHHS] OTHOCHTEJbHO CKOPOCTH
Te4yeHHUs U, MOJYYUM [1B€ 3aBUCHMOCTH:
AJIS1 JJTaMHHapHOro NOTOKa

v = ghl/av, (2.31)
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a aaa TypOyJeHTHOro

v = ghl /. (2.32)

[lepBast U3 HUX — 3aBHcUMOCTb THNa dopmyabl [lyasefins, BoiBeneHHOH
MM IJIS1 JAMHHAPHOIO ABHKEeHHS BOAbl B Tpy6ax, BTOpas — 3aBHCHMOCTb
tuna cdopmysast Lle3n, nosyyeHHol A5t pek H KaHaJjoB (CM. ra. 6). dtu
(opMyJibl OTPaKAIOT NMPUHUNNHANBHO Pa3JHUHYIO CBSi3b MeX1y onpeje-
JAOIHM FPaBUTAallMOHHOE IBHXeHHe BOAbl YKJOHOM BOLAHOH NOBEpXHO-
CTH M CKOPOCTBIO NOTOKA: NpH TypOYJIEHTHOM peXXHMe CKOpPOCTb Te4eHHH
NpONOPUHOHA/NbHA KOPHIO KBaJpPAaTHOMY H3 YK/IOHA, MPH JaMHHAPHOM —
nepBoH CTeneHH YKJAOHa (M K TOMY Xe 3aBHCHT OT BSI3KOCTH BOAbI).

JlaMHHapHOe rpaBHTalUMOHHOe [BHXXeHHe BOJbl XapaKTepHO JIs
nepeMelleHHs] TPYHTOBbIX BOA B Me/JKONOPHCTBIX MPyHTaxX H AJs1 JedHH-
koB. TypOyJieHTHO® rpaBUTAUHOHHOE ABHXKEeHHEe BOJAbl — THOWYHbIA CJy-
yal TeueHWH B peKax.

2.6. BEPTUKAJIbHASl YCTOHYUBOCTb BOL

YcTouuBOCTD Macc BOAbl MO BepPTHKaJH (rayGHHe) 3aBHCHT OT
XapaKTepa BepTHKa/IbHOTO pacrpe/eseHys ee JIOTHOCTH H XapaKTepH3y-
eTCA KOIPPuyUeHTOM YCTOUUUBOCTU:

K = dp/dz, (2.33)

rie dp/dz — BepTHKaJbHbIH rpagHeHT NJIOTHOCTH (OCb 2 HanpaBHM
BHH3).

Ec/1 noTHOCTb BOABI yBeJHUUBaeTcs ¢ TyyOGHHOH (BAOJb OCH 2), TO
dp/dz>0u K>0. dtoT ciy4yali HOCHT Ha3BaHHe NPAMOL NAOTHOCTHOL
cTparuguKkayuu, eMy oTBedaeT 8epTUKAAbHAA YCTOLuugocTs 800. Ecan
Xe NJOTHOCTb BOAbl yMeHbliaeTcsi ¢ rayb6uHoH, To dp/dz<<0 n K<<
<< 0. Maccbl BOAbl B 3TOM CJyyae HMeT 06paTHyt0 NAOTHOCTHYIO CTpa-
Tugukayuro U no 8eprukaasu Heycroluuss.. Ecau Takaf cHTyauus
CJI0KHAAch B BOAoeMe, TO GoJjiee MJIOTHAsi BOJAAa HauMHaeT ONyCKaTbCH,
a Ha ee MeCTo C MJyGHHbl MOJHMMaeTCsi MeHee MJOTHAas Boaa. JTOT
npouecc Has3biBaeTCA 8epPTUKAAbHOL NAOTHOCTHOU Konsexkyuet. OH MO-
KeT ObiITb 00yC/a0BJIEeH pa3iH4yHeM MJIOTHOCTH, CBsi3aHHbIM, HalpUMep,
C OXJiaxK/JAeHHEeM NOBepXHOCTHbIX BOJ HJIH OCOJIOHEHHEM TOBepXHOCTHOrO
cJI0si B pe3yJsibTaTe HcrapeHus BoAbl. BepTHKa/bHAsi MJIOTHOCTHAS KOH-
BeKLUMS TMPHBOAHT K BblpaBHMBAHHUIO BePTHKAJbHOTO pacnpefeneHus
NJIOTHOCTH, B pe3ysbTaTe Yero dp/dz 1 K cTaHOBATCS paBHbIMH HYJIO,
H TOTJa BO3HHUKAIOT YCJOBHS HeldTparvHou ycrotivugocru. Jlioboe nocne-
Aylolee yMeHbLIeHHe MJIOTHOCTH BOAbl B NOBEPXHOCTHOM CJloe (BCJeACT-
BHe HarpeBaHHsl, NOCTYNJEHHS MeHee MHHepaJH30BaHHOH BOAbl H T.A.)
NpUBefeT K BO3HHKHOBGHHIO MNPSIMOH TMJOTHOCTHOH CTpaTHPHUKAUMH
H YBeJHUEHHIO BePTHKaNbHOH ycTOHUHMBOCTH BoA. OTMeueHHble NpoLecchl
BePTHKAJbHOTO NepepacrpefieseHHsi BOA C pa3HOH IJIOTHOCTbIO Xapak-
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TepHbl JJIST MHOTHX BOJAHbIX 0GbEKTOB — OKeaHOB H MOpeH, 03ep H BOJO-
XpaHHJHIL, 6OJIOT, HEKOTOPBIX Y4acTKOB peK H T.A.

B BoaHbIX 06beKrax Macchl BOAbl CTPeMATCS 11pHOGPEeCcTH BepTHKaJb-
HYIO YCTOMYHBOCTb, €CJIH € TAyOGHHOH MIOTHOCTb BOJAbl yBeJHYHBaeTcs.
BcrpeualoTcst ABe OCHOBHblE NIPHUHHbI BEPTHKAJAbHOH pacClOeHHOCTH BOJ,
o MJOTHOCTH — pa3JIMuksl B TemmnepaType BOJAbl H ee COJIeHOCTH.

B mnpecHoBoaHbIX 03epax W BOJAOXPaHHJMILAX T[VIaBHAasi TMpHYHHA
M3MEeHEHHS MJIOTHOCTH BOJAbl — HarpeBaHHe MOBEPXHOCTHbIX BOJ BeCHOH
M JIETOM, OXJaXJeHHe OCeHblO M 3MMoii. B okeaHaX M MOpsIX 0GbI4HO
BeAyllasi posib IPHHAANEXKUT H3MEHEHHIO COJIEeHOCTH BOJbl B pe3yJsibTaTe
pa3MuHbIX npuunH. Hanpumep, nocrynsenue npecHbX peuHblX BOA
M aTMocdepHbIX OCAJKOB, a TaKXKe TasiHHe JibJla BeAyT K paclpecHeHHIO
NOBEPXHOCTHbIX BOA, YBeJHUYEHHIO BePTHKaJbHbIX TpafiHEHTOB MJIOTHOCTH
i YyBeJMUEHHIO CTereHH BepPTHKaJbHOH ycToiuuBocTH BoJA. HaoGopor,
OBLILIEHHOe HcnapeHHe BOAbl WM NMOCTynJeHue GoJiee COJIEHbIX BOA M3
APYTrMX MOPCKHX 6acceilHOB MOXET MPHBECTH K HApYLUeHHIO BepTHKaJb-
HOW yCTOHUHBOCTH BOA. B 3TOoM ciayuae GoJiee NMJIOTHAsi BOJAa HauyMHaeT
ofnycKaTbcsl Ha 6OJbLIHE TJYOHHBI.

Haubosee c/ioxHble npouecchl paccjoeHdsi BOJA MO MJAOTHOCTH NpoO-
HCXOAAT MPH KOHTAKTe pecHbIX peuHblX BOA C COJIeHbIMH BOJaMH OKea-
HOB M Mopeil. 31ecb, KaK npaBnJo, 6oJlee Jierkie peuHble npechble BOAbI
pacnpoCTpaHsiIoTCA B MOpe B A0BOJIbHO TOHKOM [OBEPXHOCTHOM CJiOe Haj
6oJiee MJOTHLIMH cOJleHbIMH BoAaMH. OfHAKo GbIBAlOT M HCKJIOYeHHS.
[loBonbHO peaxuit ciydait onycKaHHsi 110 MOPCKOMY JHY NpecHOH pedHo#,
HO TeM He MeHee GoJlee IIJIOTHOM, 4YeM B MOpe, BOAbI YIIOMHHAJCS B pa3je-
je 1.3.2. 3aecb noBbllleHHast MJIOTHOCTb peYHOH BOAbl OOGBSICHAETCS
Hajiuuuem odeHb 60JIbLIOTO KOJHUECTBA MeJKHX HaHocoB. [Ipyroit cay-
yall CBSi3aH C CHJbHbIM OCOJIOHEHHeM BOA B MNpUOpeMHbIX 3CTyapHsix
1 snaryHax. Takoe fiBiieHHe HabGJionaeTcsl, HanpuUMep, B YCTbSIX HEKOTO-
poix adpHkaHckux pek ([am6un, Cewerana u 1p.) U oObsicHsieTcs
Pe3KMM COKpalleHHeM [pecHOBOJHOTO pPeYHOT0 CTOKAa H3-3a CHJbHOH
3acyxu B Caxape B nocjaeHHEe HECKONbKO JIeT, 3HaUMTe/IbHbIM HCMapeHH-
eM Toro He6oJblIOro 06beMa peyHblX BOJ, KOTOpbIil BCe XKe nonajgaeTr Ha
YCTbeBOH yuacTOK peKH, KOMIeHCHPYIOULHM 3Ty yGblJb BOALI NOCTYMJIEHH-
€M B PEeKy COJieHbIX MOPCKHX BOJA H HX MNOCAELYIOWHM HCHapeHHeM.
B pesynbrare B npuOpexHbIX 3CTyapHsiX M JlaryHax BOJa MOXeT [MpH-
0GpecTH COJIEHOCTb HaMHOTO GOJIblLIYIO, YeM COJIEHOCTb MOPCKOH BOMbI.
B uTore B 3cTyapun Man JaryHe HakanJnBaeTcsi O4YeHb coJieHas BOAA,
KoTopas HauyMHaeT MocTynarb o6paTHO B OKeaH B BHAe NPHAOHHOTO
noToKa ¢ 60./bLI0i coseHoCcTblo. Bo3HHKaeT napanokcalibHoe fiB/leHne —
H3 peKH B OKeaH rocTynaet BoAa 6oJiee cOJleHasi U MJOTHAsi, 4eM B HeM
camoM. JTO ellle MaJo H3yyeHHOe siBJleHHe MOJYyuHJ0 Ha3BaHue «oOpar-
HO20 3CTYapusn».



Fanasa 3. KPYTOBOPOT BOJbl B NNPHPOILE
H BOAHbIE PECYPCbl 3EMJIH

Baxcretiwed 0co6ennoCTo0 npupooHslx Yycrosuli 3emau A8AAETCA
eaobanrsroll kpyeosopor 8o0s.. On ocyujectsaner 8 ea006asbHOM,
pe2uOHaNbHOM L MECTHOM macuiTabe 0OMmeH BeuiecT8OM U IHepeuell,
CAYHUT OCHOBOU eQuHcT8a npupoodsi, obecnedusaer 80306HO8ACHUE
4ACTU NPUPOOHLLX PECYPCO8 U U2SPAET Peularouyyro 3KOA02UUECKYIO
poaes.

3.1. BOOA HA 3EMHOM WIAPE

Pacnpenenenne cymu u BOXb! Ha 3EMHOM IWape. [lnowans noBepx-
HocTH 3emau 510 man. km® I/Ia 3TOW nJowaAd BogaMH Muposoro
OKkeana MOKPHTO 361 mau. km?® (719%), a miomwaab cywd cocraBasier
149 maH. km™ B ceBepHOM moJiyiiapuu COOTHOLIEHHE BObI H CyLIH 61:39,
B 10xHOM 81:19. Takum o6pa3om, GoJee ?/; NOBepXHOCTH Hallel njaHe-
Thl MOKPLITO BOAHOH 0GOJIOUKOH, mpHuyeM OCOOEHHO CylleCTBEeHHO BOJa
npeo6Jyafaer Haj cyuweil B I0XKHOM [10JyLUapPHH.

O6wasi niollaib BOAHBIX OO'bEKTOB HAa MOBEPXHOCTH CYIIH (JIeAHH-
KOB, 03ep, BOJAOXPaHHJHIL, peK, 60J0T) cocTaBasieT 0Ko/ao 20 MaH. Km?,
uian 15% minowanu cymu (ta6a. 3.1). Ecan ve yuuteiBaTh J]eJlHHKH TO
Ha 0CTasibHble BOJHbIE 06bEKTH CyLIH OcTaHeTcsi Beero 5,9 miH. km? (4%
OJ0IAAN CYLUH).

KonnuecrBo Boam na 3emuom mape. O6wnil 06beM BOAbl B BOAHbLIX
06beKTax Ha 3eMHOM wape okoso 1390 muH. kMm%, npu 3TOM Ha R0MI0
MupoBoro okeaHa npuxoautcst 96,49% (ra6a. 3.1). M3 BoaHbiX 06BEKTOB
cyLu Hauﬁo.nbmee KOJIMUECTBO BOJAbl COjAepxaT JeaHHKH — 25,8
man. kM® (1,86% Bcex Boa Ha 3emae). M3 3Toro KoauuecTBa BOjbl Ha
JL0J110 JIelHHKOB AHTapKTHABl, | peHIaHANH H OCTPOBOB ApPKTHKH MPHXO-
autcst cootBeTcTBeHHo 89,8; 9,7 u 0,3%. Ha ropubie siegnuikn ocraercs
Bcero 0,2%.

Bosiblive c/0XHOCTH mNpeAcTaBJ/sieT OlUEHKA COAepXKaHHA BOJb
B 3eMHOH Kope (JuTOc(epe). YacTb noa3eMHbiX BOJA, MpeAcTaBjeHHas
Kanwi/JspHbIMH H TPaBHTaUHOHHBIMH BOJAMH, HaxoAsiuascs Ha riaybu-
Hax ¢ abCoOJIIOTHbIMH OTMeTKaMH MOJ MOBEPXHOCTbIO CYLIH A0 MHHYC
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Tab6anua 3.1. 3anacy Boav Ha 3EMHOM lape

ON15i B MHPOBBIX i
Maowans I P‘y Cpenuni ne-
06 3anacax. % PHOL YC10B-
bEM, HOTO B0306-

BHAK NpHPOAHBIX BOA Thic. kKM® | OT o6wHx joT 3anacos

MaH, |% naowa- HOBJIEHHS 3a-

2 3anacos npecuux
KM AH CyuH BOABI 8O nacoB BOAbI

Boda wa nosepxnocru aurocgepor
MupoBoil okean 361 — 1338000 96,4 — 2650 net
JIeAHHKH W NOCTOSHHWbIHA 16,3 11 25 800 1,86 70,3 9700 ner
CHEXHbIH NOKpoB
Osepa 2,1 1.4 176 0,013 — 17 ner

B TOM YHCJIe TpecHble 1,2 0,8 91 0,007 0,25

Boaoxpauuauiua 0,4 0,3 6 0,0004 0,016 52 pus
Boaa B pekax -— — 2 0,0002 0,005 19 nuen
Boaa B 6oaorax 2,7 1,8 i1 0,0008 0,03 5 aer

Boda 8 sepxned wactu aurocgepor
[Toa3eMubte BObI — — 23 400 1,68 — 1400 ner

B TOM YHCJe TpecHble — — 10 530 0,76 28,7 —

[Toa3eMubie Ababl 30Hb 2,1 14 300 0,022 0,82 10 000 ner
MHOTOJIeTHEMEP3bIX NOPOa

Boda 8 armocgepe u 8 opeanusmax
Bona B atmocoepe — — 13 0,001 0,04 8 aHen
Boaa B opraHMsmax — — 1 0,0001 0,003 Heckonbko

Yyacos

Obuwue 3anacsr 800

OG6wue 3anachl BOAb! — — 1 388 000 100 — —
B TOM YHCJIe TpecHoH — — 36 700 2,64 100 —

fTpumeuanne [lo naHHbIM MoHOrpaduH «MHpoBOH BOAHDLIH OasaHC M BOAHbBIE
pecypcebl 3eman» (1974) ¢ HEKOTOpPbLIMH OKPYFJ€HHAMH H YTOYHEHHAMH, B YaCTHOCTH, MO
rOTOBSILIEMYCS K H3JaHWIO ATiacy CHeXHO-Je10BblX pecypcoB MHpa.

2000 M 1 yuacTByloUlasi B KpyroBopoTe BOALI B NpUpOJe, AOJKHA 6blTb
oTHeceHa K ruapocdepe. OHa oLleHHBaeTCsl THAPONOTaMH B 23,4 MJIH. KM®,
nan 1,689% obulero o6bema Boa Ha 3emdge (taba. 3.1). HeKOTprle
MCCIIe/LOBaTeH NPHBOAST HECKOJbKO 66.1b11IHe BeJMUHHbL: M. H. JIbBo-
BHuu — 60 MaH. kM®, A. ®. Makapenko — 86,4 mau. km® K Boram, Haxo-
AL MUMCS B .nmoupepe OTHOCSIT TAKXKE M0A3eMHbIe JIbAbl 30Hbl MHOTOIET-
Heil (BeuHo#) mepasoThi o6bemom 300 Thic. kM® (0,022% o6bema Bcex
Boa) (Taba. 3.1).

HexoTopblit 06beM BOAbl HAXOAHTCS B XHBbIX OPraHU3MaXx 6noc¢epu
Cunralor, uto Macca XHMBoro BellectBa Ha 3emae 1,4-10" 1. Ecan
NPUHATD, UTO COJAepXaHHe BOJbl B XKHBbIX OPraHM3Max B CpeﬂHeM 80%,
TO NOJIYUHM Maccy BOJbl B OpraHMaMmax, pasHyio 1,12-10'? T, UTO H AaeT
06beM «BGHOJOTHUECKOH BOIbI» HEMHOTHM GoJiee | Thic. KM® ‘

B armocepe B CpefHEM MOCTOSTHHO HaXOAMTCSt OKoJao 13 Thic.km?
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BJIATH B BuJ€e BOASIHOrO napa, Kanejb BOAbl, KpucTaauKoB abaa. [Ipu
3tom 90% BOABI HAXOAUTCSI B CaMOM HMXKHeM cjoe aTMmocdepbl — Ha
BoicoTax 0—>5 kM. O6bem a'rmocq;epﬂoﬁ BJaru Mor 6bl AaTb CJOH BOJbI
Ha MOBEPXHOCTH 3eMJ1, paBHBIA Bcero 25 Mm.

BaxHoe 3HaueHHe HMeeT OLEHKA KoJH4ecTBa Ha 3emJje npecHou
8006 — HauboJee UEHHbIX AJ5 HeNOBEKA MPUPOIHBIX PECypCoB. Bcero
Ha naaHete 36,7 MaH. KM® npecHbix Boa (2,64% o6iiero o6bema Boa)
(cm. taba. 3.1). [naBHble aKKyMyJasTOpPbl NpecHOH BOAbl — JIeAHHKH,
npecHble NOA3eMHble BOAbl, MOA3EMHbIE JNbJbl B 30HE MHOrOJIeTHEH mep-
3JI0ThI, NpecHble 03epa. W3 oblwiero KoJauuecTsa npecHbIX BoA Ha 3eMJe
Ha TBepaylo ¢asy (nen) npuxoautcsi 71%, Ha Xuakyo ¢aszy — 29%.

H3meneHne KoanuyecTBa BOABI Ha 3eMHOM wwape. 3a BCIO HCTOPHIO
3eMJi, MO MHEHHIO T'e0JloroB, B pe3y/bTaTe Aera3auud MaHTHH BblAeJs-
Jocb B cpenneM He 6osee 0,5—1 km” Boabl B roa. [lonaraior, uto u B Ha-
cTosillee BpeMsl U3 Heap 3eMJu NocTynaer NpuUGAU3UTENbHO CTOJNBKO XKe
BOJbI.

C METEOPHTaMH i KOCMHUECKOMH MbLIbI0 HA 3eMJII0 eXeroaHo nonaaa-
eT 0kos10 0,5 KM® BOMIbI, T.e. BelMUMHA B CPABHEHHH C MOJHBIM 06BEMOM
BOJ Ha NJj1aHeTe HUUToXHas. [1pu6au3nTeNbHO CTOMBKO XKe pacceHBaeTcs
¢ 3emsM B KOCMHUecKoe npocTpaHcTBo. [losaralor TakKe, 4To HEKOTOpoe
KOJMUECTBO BOAbl pacxoayeTcsi B npouecce (‘bOTOCHHTeSa pacTenust
pasnaraior, no gaHubiM A. A. Huuunoposuua, 225 km® Bombl B roa.

O6beM MOTEPb M AOMNOJHUTENbHOIO MOCTYMJEHUS BOAbl, O KOTOPbIX
TOJIbKO UTO lUJ1a pe4b, BeCbMa HeBeJUKH, H MO3TOMY MOXHO CUHTATb, YTO
B TeueHHWe AOCTATOYHO MJIHTEJbHOTO C TeOJIOTHYECKOH TOUKH 3peHHs
nepuosa BpeMeHH (MMJJIMOHBI JIeT) KOJNIHYECTBO BOAbl Ha 3€MHOM luape
0CTaBaJ/oCh NMPAKTHYECKH HEU3MEHHBIM.

OueBUAHO, OAHAKO, YTO C TeUeHHEM BpeMeHH NPOHCXOAMT NMepHOAHYe-
CKO€e nepepacrnpejieleHde BoAbl B caMOH TMApocdepe, NpHueM r1aBHbIMH
3JIeMEHTAMH TaKOW H3MEHUMBOM CHCTeMbl OKa3biBalOTc MupoBoii okeaH
¥ JenHUKH. B Mex/eaHuKoBble MepHOAbl JIEAHHKH TAIOT U yBEJIHYHBAIOT
o6bem Boabl B MHpPOBOM OkeaHe, B JIEAHHKOBbIE MEPHOAB! NMPOHCXOAHT
o6paTHBll npouecc — BJara B BUje JbAa aKKYMyJUpyeTcs B JIeAHHKAX,
yMeHbluasi o6beM MupoBoro okeaHa (cM. pasa. 3.5).

3a nocneasue 18 Toic. seT ypoeHb MHpPOBOro okeaHa NOBbICHJCS
npubausutesbHo Ha 100 M, uTo cooTBeTCTBYET MpHpaLLERHIO, o6bema BOA
B MUPOBOM OKeaHe Ha OFPOMHYIO BeJnuuHy — 37,5 MaH. KM>, uan 2,8%.
B nocnenHue 5—6 Thic. neT ypoBeHb MupoBoro okeaHa B uesom crabu-
JIU3UPOBaJICA NPH HeGOJNbLION TeHAEeHUHMH K noBbileHHo. Ctabuan3upo-
BaJsicsl B ueJOM 4 06beM BoAbl B BoAHbIX O6beKTax cywd. OgHako 6onee
JeTajbHble HCCJeN0BAHUS CBHAETENbCTBYIOT O TOM, UTO He6GOJIbLIOE nepe-
pacnpepeJsieHHe BO/bl Me)my BOAHbIMH OGBEKTaMU Pa3HbIX THIIOB BCE e
NIPOUCXOAHUT.

B texywem croneruu (1900—1975) npousownu, Hanpumep, Takue
H3MEHeHUS, NpelCTaBIeHHbIe B ta6a. 3.2. MaTtepukoBble 3amnacbl BOA
COKpaTHJIHCh Ha 46,4 ThiC. KM®, COOTBETCTBEHHO YBeJHUHJCS 06BEM BOX
B MupoBom okeane. 3to npuBeno K MOBBIILIEHHIO ero YpOBHSA MPHGIH3U-
TeabHo Ha 11,4 cM, uau Ha 1,5 mm/roa.
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Ta6auna 3.2. Hamenenue o6bema BOAHBIX 06beKTOB HA 3emae
3a 1900—1975 rr. (no P. K. Kaure)

HiameHenne o6bema Boa
obuee, km®/ron B nepecuyete Ha M3MeHeHHe
BogHble 06beKTHI Toic. KM® ypoBHfi Muposoro okeana
obutee, cM l MM/roa
O3epa —4,79 —63 1,29 0,17
[loa3eMHble BOABI — 10,34 — 136 2,89 0,38
JlegHUKH AHTapKTHAHI —23,94 —315 6,61 0,87
Jlequukn I'penaanauu —6,23 —82 1,75 0,23
JIcAHUKH apKTHUYECKHX OCTPOBOB —0,91 —12 0,23 0,03
[opHble JICHHKH —0,23 -3 0,08 0,01
BoaoxpaHuanuLa 5,24 69 — 1,44 —0,19
MupoBoii okeaH 41,19 542 11,40 1,50

3.2. KPYTrOBOPOT TENJA HA 3EMHOM WAPE
H POJIb B HEM NPHPOAHDBIX BOJ

DHepreTHYecKoil OCHOBON IBHXXEHHsSI BOA Ha 3emJe Cay»XaT COJIHeu-
Hasi paaMauMsa H TenJosbie mpouecchl. [103TOMy npexje yem npoaHafu-
3MpoBaTb 3aKOHOMEPHOCTH KPYroBOpOTa BOAbl HAa 3eMHOM luape, pac-
CMOTPHM OCOOEHHOCTH KpYroBopoTa Tensa Ha 3emje U po/b B HeM
IIPHPOAHBIX BOL.

HMecroynuk Tennosoit sHepruu Ha 3emae — CodHue. CoJiHeunas 3Hep-
FMsl nepepacnpeessieTcsi MeXAy MOBEPXHOCTbIO 3eMJH H aTMocdepoH,
Mexny cywei H okeanom. [1pu 3ToM npupoaHble BOAb BBICTYNAIOT U KakK
NOrJIOTUTENIb H PEryJsiTOpP NOCTYMaloUleH COJHEUHOH 3HEpruH, H Kak
tdaktop ee nepepacnpefeseHds Ha 3emJe.

Cosneunasi noctosiHHas pasHa 1,36 kBT/M% u Ko BHeuwHell rpaHuue
aTmocepbl 3€MJ]H MOCTyNnaeT TaKHM 06p330M B cpelHeM 3a ron
42,8 mapa. Ix/m? Benegcrue wapoo6pasHocTd 3eMJM Ha €IHHHLY
NOBEPXHOCTH BHELIHeH TrpaHulbl amoccpepbl B CpelHeM Tnocrynaer
yeTBepTas yacTb, T.e. okoso 10,7 mapa. Jx/m? B roa. [punss anb6eno
3eman Gauskum k 0,30, M. U. Byabiko nosyuua, uTO 3eMaeil Kak
finaHeToll mnorsowaercs B cpeaHem 7,49 mapa. JIx/M*? KOPOTKOBOJHO-
BOH COJIHEUHOW paguauu B roA. Takoe e KOJH4YecTBO Tenna oTaaeTcs
3emsieit B BUAE AJHHHOBOJIHOBOTO M3JIyU€HHS] B KOCMHUYECKOe MPOCTpaH-
CTBO, H MOITOMY TEMJOCO/AEpKaHHe TNJaHeTbl B LEJOM OCTaeTcs He-
H3MEHHbIM.

M3 BHewHero notoka Ten/1oBoii sHepruu B 7,49 mapa. Jx/m? exe-
FOAHO B CPEAHEM MOIVIOLLAETCSA NOBEPXHOCTbIO 3emau 4,94 mapa. Ik /M2,
a atmoctepoit 2,55 mapa. /M’ DpdekTHBHOE NIHMHHOBONHOBOE
M3J1yU€HHE NMOBEPXHOCTH 3eM/H i amoupepbl COCTaBJIsIeT COOTBETCTBEH-
to 1,63 mapa. u 5,86 mapa. Jlx/m? B ron. Takum 06pasom, paguanHoH-
Hbie GajlaHChl 3eMHOH NOBEPXHOCTH H aTMOc¢)epb| ypaBHOBELIHBAIOT ApYr
Apyra u paBHbl Kaxablit 3,31 mapa. [x/m? B roa.
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Tenno, uayulee 1a HarpeBaHHe noBepxHocTH 3emJH, T.e. 3,31 mapg.
Ik /M?%, Tpatutcs Ha ucnapesue soabl (2,76 mapa. [lx/m?) u Typ6y-
JeHTHbI Tenoo6men ¢ atvocdepoit (0,55 mapa. x/m?). Te xe
2,76 mapa. Jx/m?, uTo Obinu 3aTpaueHbl Ha HCMapeHue, OTAAIOTCH
B aTMocdepy npH KOHAEHCALMH BOASIHONO napa. ITO AOMNOJHHTE/bHOe
TEMJO CTAHOBUTCS BaXKHbIM HCTOUHHKOM HarpesaHusi armocdepbl U Npu-
YHHOWM ee aKTHBHOCTH, OCOGEHHO B TPOMHKaX.

Takum ob6pasom, 8ecomMa CYuLeCT8EHHAA 4aCTb PaduayuoHHozo ba-
aanca eceti nogepxnocru 3emau (84%) 3arpauusaerca na ucnaperue
800bt. Tlpudyem 31ech CylleCcTBEHHO pasJjMUalOTCA NpPOLEcCchl Ha NoBep-
XHOCTH CYyUIH M OKeaHa: M3 CpelHero pajuauHoHHoro 6ajaHca cylluu
(2,09 mapa. Ixk/m?) Tpatutcs ua ucnapenue 1,13 mapa. x/m? a ans
OKeaHa BeJMUMHbl paavalMoOHHOro GaJjaHca H norepb Temjaa Ha ucnape-
HUe paBHbl cooTBeTcTBeHHo 3,81 mupa. u 3,43 mapa. x/m? Caedosa-
TeAbHO, Ha NOBEPXHOCTU CYULU Ha uchaperue 3arpawusaerca okoro 54%
paduayuornoco 6aranca, a Ha noBepPXHOCTU OKeana 2opasdo Goabuie —
90% paduayuonnoeo baaarca.

Boasi MupoBoro okeana W BOAbl CYUIH CJyXXaT, Takum oOpasom,
MOLLHBIMH PEryasiTOpaMH TENJOBbIX IIpOLLECccOB Ha 3emie.

Tennoo6meH noBepxHocTH 3emJjH ¢ armoctepoit cocTaBasieT B Cpea-
Hem 3a roa 0,55 mapa. [x/m? Tlpu 3Tom cywa orpaer B aTmocdepy
0,96 mapa. Ilxx/m?, a okean — Bcero 0,38 mapa. JIx/m? O6uee xe
KOJHYeCTBO TelJa, OTAaBaeMoro cyulied H okeaHom aTmocdepe ¢ yueTom
UX nuowane, NpUOAH3HTENbHO ONHHAKOBO H COCTAaBJIsIeT COOTBETCTBEH-
HO 13,7-10%2 u 14,3- 10?2 1. OkeaH, Takum 0o6pa3oM, HMes Temnepary-
py MOBEpXHOCTHOrO cJ0s1 B cpeaHeM Gojee BbICOKYIO, ueM aTtmocdepa
(npu6ausureabio Ha 3° C), urpaer BaXKHylO poab B Ten10o6MeHe
u oborpeaer atmocdepy. [lo pacueram B. H.CrenaHoBa, B oOKeaHe
coaepxutcsi okoso 31,8-10%7 JIx tenana — B 21 pas GoJblue, 4em B at-
mocepe.

[Tomumo oTmMeueHHOro 3naueHusi rugpocdepbl B TenoBoM GanaHce
3emaH, Heo6xoaumMo O6GpaTUTh BHUMAaHUHE HA OUYEHb Ba)HYIO pOJb,
KOTOpYIO MrpaeT ruapocdepa B nepepacrnpeeeHHH TenJja Ha 3€MHOM
TIOBEPXHOCTH.

B uenom ansa nosepxHocT 3eMaH paavaudoHHbIH 6Gananc Rios
M 3aTpaTbl TemJa Ha HCnapeHue H Tenynoob6MeH ¢ aTMoctepolt Ouen +
+ Oary NOJHOCTBIO 6ANAHCHPYIOTCSH, HO HAa PA3JIHUYHBIX LIHPOTAX 3TO yXKe
He HaG/moaeTcsi. B 3kBaTopuHaibHOM HaCTH 11aHEThl Ruos > Ouen + Oarm,
B MpUIOJSPHBIX paiioHax cooTHouleHue obpaTHoe (puc. 3.1,a). UTtoO6bl
U30BbITOK TeMNJa B HH3KMX U AeDHUMT Tenaa B BbICOKHX LIHPOTAX B LEJIOM
a5 3emau GanaHcupoBaauch, HEOGXOLHMO CYILECTBOBAHHE 1IOCTOSTHHO
IEeHCTBYIOUIer0o MeXaHH3Ma Mepeaavd Tenqa W3 3KBATOPHANbHON 30HbI
K nojiocam. OCYUIECTBASIOT 3TOT MepPeHoC Telljla B OCHOBHOM OKeawncKue
Tedenun. PU3UUECKOH 1IPUUHHON TeueHHH CAYXKHUT BEPTHKAJbHbIA KPYro-
BOPOT BOJlbl B OK€alle, BbI3BAHHbIH OMNAThL e HepaBHOMEPHbIM ero Harpe-

62



R nots8ucn *Oarm s Ax/(M?-200)

50 F
u5r
woF
35k
3’0 B Zg, X,MM
42200
25k
2000
20+ 1800
15+ 7600
1ok oo
5L 1200
{1000
0
1600
ZZGF {600
30 - 1400
20+ J 200
0 | -0
|
0 5 /E }
-0k / /
- 6/
20 )// | ‘9*’0
/ | %
-30+ // i
~40 !
) [ I I T | |

| I | | | | [ [ | [ |
row90° 80° | 601  40° | 20° | 0° | 20° | 4p°  60° | 80° 90°%u.
LAum__lcanm! yw_\omp!\Tp lconl ax8 i) Tp lomp! ym Gape Apwem !

Puc. 3.1. Pacnpenenenne Ha 3eMHOM liape:
0 — paaHauUHOHHOro 6anaHca NOBEPXHOCTH 3eMAH Rnwe /| H CyMMbi TENJOBLIX 3aTpaT Ha
HecnapeHHe W nepeaavy Ttenna atmMocdepe Buen + O:fu 2; 6 — HCnapseMOCTH Zo 3, 0CaAKOB
x 4, 8 Temnepatypsl Bo3ayxa T 3a sHBapb 5 H HIONb 6; THNH3AUMA KAWMaTOB 3eMAH NO
B. I1. AnncoBy: ApKT — apkTHyeckHi, AHT — aHTapKTHYeCKHH, CapkT — cy6apKTHUECKHIl,
CaHt — cy6aHTapKkTHUECKH#H, YM — yMmepeHHu#t, CTp — cy6TponHyeckuii, Tp — TponHue-
ckHit, C3kB — cy63KBaTOpHANbHbiiA, KB — 3KBATOPHANbHBIR

BOoM. B BBICOKHMX LIHPOTaX XOJ0aHblE (M MO3TOMY GoJiee MIOTHbIE) BO.bI
OMyCcKaloTCsl Ha JHO M JBUXYTCA B CTOPOHY MeHee NJoTHbiXx (6osee
Harperblx) BOA K 3kBaTopy. Ha noBepXHOCTH NPOHCXOAMT ABHXKEHHE
BOJbl OT 3KBATOPA B CTOPOHY BHICOKHX LIHPOT, KOMIIEHCHPYIOLIEE ONycKa-
HHe BOJ B BBICOKHX ILUHpPOTax H MepeHOocsilliee B 3TOM Hamnpas/eHWH
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HaKOIIEHHOE B 3KBaTOpHasbHOH 30He Tenso. OnuCaHHBIH MeXaHH3wy
NPHBOAUT K HEKOTOPOMY BbIDABHHBAHWIO TEMJIOBbIX Pa3JjHuhil B HU3KUX
v BbICOKMX WHpoTax. TakuMm o6pa3oM H 3TOT MeXaHH3M CrnocoOCTBYe
pery/IupoBaHHIO TEMJIOBbIX MPOLECCOB HA MJaHeTe.

Caepyer 106aBHTb, UTO B pe3y/bTaTe HepaBHOMEPHOrO pacnpenene.i
HHS TEnJa Ha 3eMHOM lliape CKJablBaeTcsl HepaBHOMepHOe pacnpejede-
HHe aTMOc(epHOro naBjeHusi, TEMNEpaTypbl BO3ayXa H HCNapsieMOCTH,
a TakXe atmocdepHbix ocaakoB (puc. 3.1, 6).

3ameTuM, UYTO HCnapsieMOCTb (MOTEHLHANbHO BO3MOXKHOE, T.e. He
JIHIMHTHDYEMOE 3anacamu BOjbl MCMapeHue B NaHHOM MecTe NpH cy-
ILECTBYIOLIMX aTMOC(EpPHbIX YCJOBHAX) U TeMneparypa B LEJOM I'lOBTO~n1‘|
pSIIOT KPHBYIO pacnpeneneHHsl No WHPOTe pajHalMOHHOro GanaHca, o
koTopoll oHu 3aBucAT. O6Gpamaer Ha ceb6sl BHUMaHHE H TaKoH (paK'rl
(puc. 3.1, 6). B ycnoBusix apkruueckoro, cy6apkTHUECKOr0, aHTapKTHUe-
CKOrO M CyGaHTApKTHUECKOro, a Takxe YaCTHYHO YMEPEHHOro H SKBaTO-'1
pHalbHOrO KJIMMaTa OCafKH X MPeBbIIAOT TEOPETHUYECKH BO3MOXHOE ..
ucmapeHue (HMcnapsieMocTb 2¢); 34€ch Habaopaercsl H3ObITOK Bnaruj
M pacnoJioXeHbl 061aCTH ¢ M3GLITOUHBIM YBJAXKHEHHEM («HHIOEKC Cy- "
xocTH» 29/x<<0,45, no M. UI. Byablko) — apkTuueckue myCcTbIHH, TYHA-
pa, JecoTyHapa, alablUiCKUe Jyra U 3aHATble jecamu obnactu ¢ fAocTa-
TOUHbIM yBJaXXHeHHeM (2o/x = 0,45 + 1,00). B ycnoBusix cy6tponuue-
CKOTO, TPOMHYECKOro, cy63KBaTOPHAJNbHOTO H YaCTHYHO 3KBATOPHAJNbHO-
ro KjauMaTra OTMe4YaloTcsi, Hao60poT, NpeBbllIEHHe HCMapsieMOCTH Haja
ocazikaMu W Je(ULHT BJary, 31ecb pacloyoeHbl 06J1acTH C HEA0CTATOU -
HbIM yBJa)KHeHHeM (2o/x = 1,00 = 3,00) — secocrenb, kcepoduTHas
cy6Tponuueckass pacTHTENbHOCTb M CyXHe 06JacTH NoJaynycTbiHb M Nyc-
TbiHb {20/Xx>3,0). Ycn0oBuA yBna)KHeHHs, Kak OyaeT NMokasaHO naJee,
MrpaloT BaXKHEHILYIO posab B GOPMHPOBAHHH BOAHOrO 6asaHca M FHAPO-
JIOTHUECKOro pexKMMa peuHbix GaccefHOB H o3ep.

3.3. KPYITOBOPOT BOAbl HA 3EMHOM LUAPE

Kpyeosopor 80061 na 3emnom wape — OCHOBHAA OCOOEHHOCTb 2u0-
pochepor 3emau u npupoOnbix ycaosuli naanerst 8 yeaom. Kpyeosopor
800bL €030aeT OCHOBHOL Mexanu3m nepepacnpedesenus Ha 3emae 8e-
wecrsa u 3nepeuu, ob6veounser 8 eOuUHOe uyeaoe He TOAbKO 800Hble
000eKTbl, HO U pa3Hble 4acTu NAQHETSL.

B kpyrosopore BOabl Ha 3eMHOM Lliape MNpPOSBJASAETCH EAUHCTBO
npUPOAHBIX BOA 3€MAM 1 UX CBSI3b ¢ aTMocdepoi, autocdepoit, Guocte-
poii. B. U. BepHaackuil nucan: «Jlio60e nposiBjeHHe npupoAHOA BOAbI —
rjaeTdepHblit jeq, 6e3mepHbl OKeaH, peKka, NouYBeHHbI pacTBoOp, reiisep,
MHHepaJ/bHblH HCTOYHHK — COCTAaBJSAIOT €AHHOe LieJsoe, NPSMO HJAH KOC-
BEHHO, HO TIJyOOKO CBsi3aHbl Mexay co0oH, ¢ 3eMHOHl aTmocdepoi |
H C XKHBbIM BELLECTBOM» '.

—— e -

Bepnadckui B. H. WU36p. cou. M. 1960. T IV Ku. 2. C. 24. .
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du3HyecKOH MPHUMHON KPYyroBOpPOTa BOJAbl HA 3€MHOM Luape cay»XKaT
coJlHEUHAs] SHEPTHsl M cuja TsxecTH. CoAHe4Hasn 3IHepeusn, Kak Oblao
[10Ka3aHO Bbilie (pasa. 3.2),— 3TO nNpHYHHA HArPeBaHHs U NOCJAEAYOLLle-
ro ucnapedus Boabl. HepaBHomeproe pacnpenesienue no 3emJe CosHeu-
ol 3HEPruH NPHBOAUT K HEpAaBHOMEPHOMY pacnpeneeHtio aTMocdepHo-
ro /aBJeHHs, Bbl3blBaeT BO3AYLIHblE NOTOKH — BETPbl, MNepeHocALLHe
jcnapHBUIYIOCS BJary -— BOASIHOH nap — M cO3jalollle BETpOBble Teye-
yus B okeaHe. HepaBHomepHoe pacnpepesneHue COJHEYHOH 3Hepruu
NPUBOAMT TaKXKe K HEPaBHOMEDHOMY pacfpefe/leHHI0 MJIOTHOCTH BOAbl
B OKeaHe M, KakK CJeACTBHe, K BO3HHMKHOBEHHIO NJIOTHOCTHbIX TEUeHHH.

Cuna TAMecTU BbIHYK1aeT CKOHAEHCHPOBAaBLUYIOCcH B aTMocdepe npu
6,1aronpUsITHBIX yCJOBHSIX BJary BbinajaTb B BHJE aTMOC(epHBIX ocan-
KOB, @ TaK)ke BCe NOBEPXHOCTHbIE W MOA3eMHble BObl CTEKATh CHauaJa
K JPEHHPYIOLIMM MEeCTHOCTb peKaM, a B KOHEYHOM CUETC K OKeaHy.
EcTecTBEHHO, YTO CTeKaHHe BOJ noj AeHCTBHEM CHJIbl TSXKECTH OO bACHS-
eTCsl HAKJIOHOM ITOBEPXHOCTH 3eMJIH H CJI0EB B 3eMHOH KOpe, YTO, B €BOIO
ouepesib, CO34aeTC TEKTOHHUECKHMH H reoMopdOsOorHuecKHMHU npouec-
CamH.

B kpyroBopore BoAbl Ha 3€MHOM Luape NPOSIBJSIOTCS 3aKOHOMEPHO-
CTH COXpaHeHHs BellecTBa W BogHoro 6anaHca (ta6a. 3.3). B tabauue
MpHBE/EHb OLOBHIE BENMYWHLI nepeHoca BOA B 06GbeMHBIX €eAHHH-
nax (km®), a TakXe Bbipa€HHble B MM cJ10sl. B ypaBHeHusiX BOAHOTO
6anaunca 3eMJ]PI B Ll€JIOM H OKeaHa W CyllH B HaCTHOCTH HE yUHTbIBAJIHCb
HUUTOXHble 06beMbl BOJ0OGMeHa 3eMaH C KOCMHYECKUM NPOCTPAHCTBOM,
a Takxe 3aTparbl BOAbl B npouecce GHOTOCHHTE3a M HECYLLECTBEHHOe
[lOCTynJIeHHe BOjbl BC€ACTBHE Aerasauuyu MaHTHH (cM. pasa. 3.1). dtu
BeJIHUHHBl 3aBeJOMO BO MHOIO pa3 MeHbLUe BO3MOXHbIX OLHOOK pacuera
APYrUX COCTaBJSIOUHX MUPOBOrO BOAHOro 6ajaHca. 3aMeTHM MOMYTHO,
4TO HaHGOMbIIYIO TOUHOCTb HMEIOT AaHHble 06 aTMOC(HEPHBIX OCaAKax Ha
TEPPUTOPHH CYLUH, O PEYHOM CTOKe, NOATBEPIKAAEMble NPAMbIMH Haba10-
nenusiMH. HauMenbiuyio TOYUHOCTb UMelOT AaHHble 06 MCnapeHHH U ocaa-
Kax B MupoBOoM OkeaHe.

B rno6anbHom KpyroBopote Boabl (puc. 3.2) BblAeJsIOT ABA 3BeHA:
OKeanuueckoe 38eH0, NpeacTaBasiollee co60i MHOrOKPaTHO NOBTOPSIIO-
LMACS LUMKJA: HCnapeHde C NOBEPXHOCTH OKeaHa — MepeHOC BOASIHOrO
napa Haj OKeaHoM — OCajJKH Ha NMOBEPXHOCTb OKeaHa — OKeaHHueckHe
TeueHWss — ucnapedne u 1.4. (A Ha puc. 3.2); marepuxosoe 38eHO,
npeacrasisiioulee cOGOM MHOMOKPAaTHO MOBTOPSAIOWMHCA LHKA: Hcnape-
HHe C MOBEPXHOCTH CYLUH -— NEepPeHOC BOASIHOrO mapa — OCajikd Ha no-
BEDPXHOCTb CYUIM — MOBEPXHOCTHBIH M MNOA3eMHBIH CTOK — HCIapeHue
HT. . (b u b’ Ha puc. 3.2). O6a 3BeHa cBsi3aHbl MeXAy CO60H nepeHocom
BOASIHOrO Napa ¢ OKeaHa Ha cyllly 4, Ha060pOT, NOBEPXHOCTHBIM H OA3EM-
HbIM CTOKOM C CYIUH B OKeaH.

C okeana exeroaHo ucnapsiercsi B cpeatem 505 Thic. KM BO3Bpalla-
eTcs B OKeaH B BHAe aTMocdepHbiX ocankos 458 Thic. kM® l/lcnapﬂeTc;l
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Puc. 3.2. Cxema r.06aJbHOTO KpPYyroBopoTa BOABI:
A oKeaHHyeckoe 3BeHo, 5, b — MaTepHKOBOE 3BEHO C IIOBEPXHOCTHOH 5 W noasemuoit b’
YaCTAMH:
|  okeaH (z,..(— HcnapeHue, Xo« — OCaAkH), /] — 061acTH BHeUIHero Croka CywiH (z2¢{—
{cuapenne, x; — ocaaku, y — nonepxuocmblﬁ, w— noaaemuuﬁ croK); /1] — o6aacTH BHYT-
peHHEro CTOKA Cyuwid (2¢— HenapeHHe, x! — OCafKH, Yy — noeepxuocmuﬁ w’ — noa3eMHbI
¢TOK); r — nepeHoc BJaru B aTMocdepe, p — OKEAHHYECKHE TEUEHHN, U H u’ — HHOHAbTPAUHA,
NoAbeM W HCMapeHHe BOA B TpyHTaXx

¢ OKeaHa, Takum o6pa30M 6oJbllie, YeM BO3BpalllaeTcs C OCaaKamu.
Pa3HocTb B 47 Thic. KM® COCTABASIOT BOAbI, KOTOPblE NEPEHOCSTCS C OKea-
a Ha cyuwy B Buie BoasiHoro napa. Takum o6pasom, B QKeaHHueckoe
38€HO KPYroBOPOTa BoAbl Ha 3emJe BoBJedeHo 458 Toic. KM® Bozbl B rog,

Ha nosepxHocTb cyluu exeroaHo BbinajaeT B cpeadem 119 tbic. km®
arMocdepHbix ocagkoB. OHM craralTcs U3 BOIbI, ncnapuamencn ¢ mo-
8ePXHOCTH cklum (72 Thic. kM%), W Baaru, NpPUHECEHHOH ¢ OKeaHa
(47 Tbic. kM®). Takum obGpasom, B MaTepHKOBOM 3BEHE KpyroBopora
BOMbI Ha 3eMJ1e NPHHHMAeT yuacTe 72 Toic. ¥kM® BaXXHo oTMeTHTD,
4TO U3 72 ThiC. KM® Mcnapsioleiicss eXKeroaHo ¢ NOBEePXHOCTH CYLUH BOJbl
30 Toic. km® (42%) npuXoaMTCs HAa TPAHCMHUPAUMIO PACTHTEJbHBIM
ITOKPOBOM.

Bogoobmen Mexay Cyllel H OKeaHOM COCTaBJseT, KaK y»Ke yKa3blBa-
ocb, 47 Thic. KM® Boab! B roa. [lepeHocuMasi ¢ okeaHa BJ1ara Bo3Bpauua-
©TCS B HEro ¢ PaBHbIM | el Mo BeJIHUHHE MAaTEPHKOBLIM CTOKOM. MaTtepuko-
BbIH cTOK (47 TblC km® Bozbl B roa) c/aaraeTcs U3 MOBEPXHOCTHOrO (Y =
= 44,7 TbIC. KM B rojl) U NOA3eMHOr0, HE APEHHPYEMOro pekaMH (w =
= 2, 2 Thic. KM® B roa). [ToBepXHOCTHbIH CTOK, B CBOIO ouepe/b, BKJIIOYaeT
BOAHBIH CTOK pekK, BNajaloliHX B OKeaH (yp = 41,7 thic. kM® B ron),
Il leAHHKOBBIH CTOK (Y, = 3,0 Tbic. kM® B rox). l'locnezumu npeacTasJs-
¢T co60H pa3rpy3Ky MOKPOBHbIX JIeAHHKOB B BH/€ OTKJaAblBAIOLIUXCA OT
Hero aiic6eproB W MOCTynJeHHe HENOCPeACTBEHHO B OKeaH TaJlod BOJbl U3
IOKPOBHbBIX JIeAHHKOB. HaH6OJlbl.Llle 4yacTb JIEHHKOBOTO CTOKa jaet
Antapktupa (2,3 Thic. KM® B ron).

PaccmoTpeHHasi Bblllle cXemMa KPYroBopoTa BOAbl Ha 3eMHOM luape
B neficTBUTEJNbHOCTH GoJlee cy0XHa. Bo-nepBbIX, MepeHoc BJaru ¢ okeaHa
la cywy B paamepe 47 Tbic. KM® B roa NPAaKTHYECKH €CTb Pe3yJabTHPYIO-
Ml BJIaronepeHoc uepe3 rpaHuly okeaH — cywa. [To naHHbiM aspoJo-
FHYECKUX U3MeDPEeHHI yCTaHOBJEHO, YTO MOJIHbIH NepeHoc BJark ¢ okeaHa
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Ha cywy pased 101 tbic. kM® B 06paTHOM Hanpaaﬂeﬂuu — C CylUH Ha
OKeaH — MepeHOCHTCs OKOJI0 54 Tbic. km>. [losaramoT, 4TO U3 3THX
54 Tbic. KM° Boab OfHA uacTb (19 Teic. KM®) — pe3y/ibTaT HCnapeHHsi
OKeaHHUYeCKOH BOABI, BblnaBlUel Haj cyuled B BHJe OCaaKOB, a Apyras —
35 Teic.kM® — Ta e oKeaHuueckasl BOAd, NpolleAliasl Han Cylued
«TPAH3HTOM>.

Bo-BTOpbIX, NPH HCCAEA0BAHMH MMAPOJOTHUECKHX MPOLECCOB Ha cyllle
OueHb BAXHO YUMTbIBATb, YTO Cylla nojapas3je/sieTcsi Ha ABe 4acTH —
obaacTu 8HeulHe20 CTOKQ, OTKYAA BblMaBlIMe aTMOC@epHble OCAAKH Tak
HJIM MHAue nocTynawT B MupoBol okeaH, U 064acTu BHYTPEHHESO CTOKA
(6eccrounsie obaacru), He paroluue ctoka B MupoBoit okeadH. Ha poaio
obnacTeii BHeWHEro croka npuxoautcs 809 naowand cywH, Ha 0JI0
obnactell BHyTpeHHero ctoka (Gecctounbix) — 20%.

TrasHeli 8o0opa3den 3emHoe0 wapa NeJuT BCIO Cylly Ha [Ba CKJO-
Ha: nepBbli — CcO CTOKOM peK B ATnanTudeckuil u CeBepHblil JlenoBuThil
okeanbl (609 nuowaau cywn) ¥ BTOPOH — CO CTOKOM peK B Tuxuii
u Huauiickuit okeannt (409%). [aasublit Bogopasjgesnn npoXOAHT Mo
IOxHo# u CesepHoit Amepuke oT Mmbica [opn no Angam, CkanucTeiM
ropam n0 bepuHroBa npoJiuBa, No BOCTOYHOMY Haropbio A3uu, nepeceka-
eT ero B LIMPOTHOM HanpaBJeHHH, a 3aTeM TPOJ0J1KAeTCsl BAOJIb BOCTOU-
HOl okpauHbl Appuku u ee 10:xkHOH okoHeuHocTH. K 6acceitny CeBepHoro
JlenoBurtoro okeana otHocutcs 15% Bcelt maowanu cyuiu, Ataantude-
ckoro — 34, Tuxoro — 17, Unaudickoro — 149;.

K Haubonee o6WMpPHBIM 06/1aCTAM BHYTpPEHHero ctoka (6eccTO4YHbIM
ob6aactsiM) oTHocsitcs: B EBpone — BomocGopHbiilt 6acceiiH Kacnuiickoro
mMopsi; B A3uu — oGuinpHass TypaHckasi HH3MEHHOCTb, BKJIOYamoLLas
BoJocGopHble GaccelHbl Apanbckoro Mops W 03. basaxaiw, mycTbiHH
Anawaub, [o6u, Takna-MakaH, yacTb ApaBUHCKOrO NOJyOCTPOBA H AP.;
B Adpuke — nycroinu Caxapa, Jlusuiickasi, Hy6uiickan, Kanaxapu,
Bopoc6opbl o3ep Yan, Pynonbd u ap.; B CeBepHoit AMeprke — nycThbiHs
Bosabuioro bacceitna, Bkawuas paiioH Bosabuioro coseHoro osepa u ap.;
B lOxHo#t Amepuke — Bopoc6opbl o03ep Tutukaka — [loomo, moayny-
CTbiHHble muarto [latarowuu u ap.; B ABCTpajuu — 3anajgHas M LEH-
TpasbHas 4yacTy matepuka (6osee 50% Bcel naowanu).

B e6sacTsix BHewHero CTOKa eXeroaHo Bbinajaer 110 Thic. KM® ocan-
KOB, a Hcnapsiercs 63 Thic. kM® Pasuuua (47 Teic. KM®) W cocTaBasieT
MaTepHKOBBIH CTOK B OKeaH. B 0o6JacTSIX BHYTpPEHHero cToKa Bbinajaet
B 0OLLeH CJA0XKHOCTH 9 ThiC. KM® 0CAaKOB B [0 U BeCh 3TOT O6'bEM BOIbl
B KOHEYHOM cueTe MCnapsiercs.

Bee kpynHeiiline peku MuUpa ApeHUPYIOT 06/1acCTH BHELUHEro CTOKa.
Ho u B o6.1acTsXx BHyTpeHHero cToka (6eccTouHbIX 06sacTsX) HMEIOTCS
JIOBOJIbHO KPYMHble PEKH C CYMMAapHbIM CTOKOM OKOJIO | TbiC. KM® B ros.
Cpenu 31ux pek Boara, Amynapes, Ceipaapbsi, Mau. Ha momro Bouaru
NPUXOAMTCS OKOJMO '/4 CTOKAa BCeX pek OeccTouHbiX obsacteit. Peku
B 0eccTOYHbIX 06.1aCTSIX HeCyT CBOM BOAB B 3aMKHyTbie GeccTouHble
o3epa, rje 3TH BOAbl H MCNapsIOTCS.
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Ocanku Ha MOGOM yyacTKe CyIIM CKJAAbIBAOTCA H3 «BHELIHHX»
0CaAKOB, CKOHIEHCHPOBABILUXCA H3 BOASIHOIO Nnapa, npullieallero H3BHe,
4 «BHYTDEHHHX>» (MJIM MECTHbIX) OCaAKOB, CKOHJEHCHPOBABLIMXCS H3
BJar, WcnapuBulelicss ¢ MOBEPXHOCTH [JAaHHOTO KOHKPETHOro y4acTka
cyLlH. DTOT C/I0XKHbIH MHOTOKPATHO MOBTOPSIOLMACS NPOUECC Ha3blBaeT-
Cl BHYTPUMATEPUKOBLIM 84a20060POTOM.

Paccmotpum ero Heckosbko nogpo6Hee. [lycTb cocrasasiioulle Baa-
roo6opoTa Haj orpaHH4eHHbIM YYacTKOM CYIUH 3a HHTepBaJ BpeMeHH Af
6yayT 3ajaHbl clepyloluMy BeaduuHamu (puc. 3.3). C aTmocdepHbiM
BO31yXOM NOCTynaer u3BHe Bjaara o6beMoM A. BenuuunHa ucnapenus

—

w

Puc. 3.3. Cxema BHYTPHMaTepHKOBOIO
BJ1aroo60opoTa

¢ NMOBEpPXHOCTH 3eMJsu paBHa 2. Ocaaku MOryT GbiTb NpeaCTaBJleHbl Kak
X = x4 + X, TA€e X, — BHeLIHUEe OCAAKH U3 BOASIHOTO nNapa, npuluesuue-
ro usBHe A, x, — BHyTpeHHHe (MecTHble) ocaaku. Yactb ocaakos
[lePeXOAMT B BOAbl MOBEPXHOCTHOrO Y H MOJA3EMHOrO W CTOKA.

3a npegenbl yuyactka OGyaeT BblHECeH BOASIHOH map, KOJHYeCTBO
kotoporo C BKJIOUaeT KakK 4acTb Npulleslled W3BHe, TaK H 4acTb Hcna-
pHuBLLIeiics Brary B npenenax yuactka. Benmunna C MoxeT GbiTb Bblpa-
XKeHa Tpemsi cnoco6amu:

C=A—x—2z (3.1)
C=(A—uxy) + (2 —x), (3.2)
C=A4— (y +w). (3.3)

Bce Tpu ypaBHeHusi ToxxaectBeHHbl. [TepBoe 1 BTOpoe TOXAeCTBEHHbI,
TaK Kak X = X, + X, a NepBoe U TPeTbe — MOCKOJ/IbKY AOJKHO BbINOJ-
HATbCSl ypaBHeHWe BOJHOro 6aJjaHca AJf ydacTKa CyIlH:

x=2z+4+y+ w. (3.4)

BaxkHoii xapakTepuCTHKON BHYTPHMAaTepHKOBOro BJaaroobopora ciay-
KHUT OTHOLUEHHE BHEIIHUX U BHYTPEHHUX (MEeCTHbIX) OCAAKOB X,/X, WJH
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OTHOLIIEHHE BCEX 0CajAKOB K BHEUHHM ocaakaM x/x,. [locieaHioo Benu-
YMHY Ha3bIBAOT K03duyuentom aaeoobopora: Koy = x/x4 = (x4 +
4+ x;) /x4 = 1 4+ x:/x4. Ilo O. A. [lpo3noBy |

Kon = | + zL/(2ua), (3.5)

rie z — MCrmapeHHe ¢ paccMaTpUBaeMoro ydacTka cylud, L — JjidHa
yuyacTKa, 4 — CpelHsisi CKOPOCTb BO3YLIHOTO MOTOKa, a — cpejiHee BJja-
rocozepKaHue Bo3ayXa Ha HaBeTPeHHOH CTOpoHe ydactka. M3 ypaBHe-
Hus (3.5) caenyeT, UYTO HHTEHCHBHOCTb BHYTPHMAaTEPUKOBOTro BJ1aroo6o-
pota Tem 6oJblue, yem GoJbllle pa3mMep TeppuUTOpHU H GoJblle Hcnape-
HHe, U TEM MeHblue, ueM GoJiblie BJArocoAepKaHue NPUXOASALLETO U3BHE "
Bo3ayxa. s He6GOMbIIKX MO MJIOLLAAH YUYaCTKOB CyLIH Kg; MpHOAHIKA-
etcs K |. Bennnunna Ko, cBUAETENLCTBYET O BO3MOXKHOCTAX Baaroobecne-
YeHUs] TEPPUTOPHH 3a CUET MEeCTHBIX pecypcoB Boabl. B 3acywsiuBbix
paiioHaXx Ks, MeHbllie, B YBJaKHeHHbIX — Goablue. B cpeanem ans
KOHTHHEHTOB T[OJyYyeHbl CJeayiloliHe BeauduHbl Kg,: EBpona — 1,42;
Aszusi — 1,62; Adpuka — 1,42; CesepHas Amepuka — 1,54; IOxHas
Amepuka — 1,68; Asctpanus — 1,14.

B npegenax kaxmoro BogHOro 0GBbeKTa MNPOHCXOAHT OOMEeH BOJ,
KOTOPbIH NOApa3iensiioT Ha BHEIUHWH H BHYTpPeHHUH. Buewnuld 800006-
MeH OTpaXkaeT cTeneHb OOGHOBJIEHUS] BOJ BOLHOrO 06beKkTa B pe3yJbTare
NOCTyMJeHHs1 Boa H3BHe (OcalJKu, CTOK) WJIM CTOKA BOAbl W3 JAHHOTO
o6bekTa. Bryrpennuli 800006men — 3TO mNepeMellleHHe BOIL BHYTPH
06beKTa B pe3ysbTaTe BEPTHKAJbHOTO WJH TFOPU3OHTANbHOrO nepeHoca
B cCaMoM o6beKTe. DTOT Boa00OMeH CBSI3aH y»Ke He C BHEIUHUMH YCJIOBUS-
MU TUTaHWS BOJHOTO OObEKTa, a ¢ €ro BHYTPEHHUMH AMHAMHUECKUMH
npoueccamu.

W HTeHCHBHOCTb BHelHero Bogoo6MeHa BeCbMa MPUGIHKEHHO MOXeT
ObiTh OXapaKkTepH30BaHa C NMOMOLUBIO KOIPPuyuenTa Ycao8Hoeo 8000-
obmena K,, npeacraBasiolnero co60H OTHOWEHHe MPUXOAHbIX MM pac-
XO/HbIX YJIEHOB ypaBHeHusl BOaHOro 6ajaHca K cpefHeMy O06GbeMy BOJ
B BOAHOM o6bekTe V B Haubosee o6uieM BHAe 3TO OTHOLIEHHE paBHO

_ Yi+ W =X . Yo+ W =12
Ko = 7 - v . (3.6)

rae Y, — npUTOK NOBEPXHOCTHBHIX BOA K BOAHOMY 00bekTy, W — npHTOK
NOA3EMHBIX BOJA K BOAHOMY O6BeKTy, X — OCaJKH Ha ero noBepXHOCTb,
Y2 — OTTOK MOBEPXHOCTHbIX BOA M3 BogHOro ob6bekra, W — ¢uabtpa-
UHS BOA M3 BOJAHOro 06beKTa, Z — HCMapeHue ¢ ero nosepxHocTH. Bce
XapakTepucTHKH, Kpome V, usmepsiorcs B M® mau km® B rop, V —
B M® uan km>. [Tpu BbluHcaeHHH Ky AJ151 BOAHBIX OGBEKTOB HEKOTOPBIX
TUnoB B ¢popmyJe (3.6) MOryT OTCYyTCTBOBAaTb OTAEJbHble UJeHbl: HaNpH-
mep, ansi aegnukos Y, W, Wy npakTuyecku paBHbl HYJIO, A5l OKeaHa
Yo =0, Wo~0.

Takum obpa3oMm, K, nokasbiBaeT, CKOJbKO pa3 B roly CMEHSIOTCS
BOAbl B BoAHOM o6bekTe (mpu K,>>1) WIn Kakas 4acTb o6bema BOAbI
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CMEHSETCs B TeUeHHe roaa (npu K,<< 1). B o6oux ciyuasx gonyckaercs,
4TO NMPOUCXOAMT HE MOJHOE MTHOBEHHOE NepeMellinBaHHe BOAbl B BOJHOM
00BEKTE, 8 BHITECHEHHE «HOBOH» BOJOH «CTapod» BOABI.

Bennuunna, ob6parHas kKo3gpUuUEHTY YCJIOBHOrO BOA0OGMEHA, Ha3bi-
BAETCSl nepuodom YCA0BHO20 B000006MeHa WJIH nepuodom YCAO08HOZO
80300H08€ERUS 800:

Te = 1/Ko. (3.7)

BenunyuHa v, XapakTepusyer Bpemsl, B TeyeHHe KOTOpPOTO NpOH30HIeT
NnoJIHas 3aMeHa BOJ, B BOJHOM OO'beKTe NPU NPHHATOM Bbllle AOMYLLEHHH;
Ty M3MepSIOT B rofax, ecau K> |, ¥ B fo1X rofa (ee MOXHO BbIpa3uTb
B cyTkax), ecid Kp,<<l. Tak, Hanpumep, B npouecce eXerogHoro BoLo-
oOMeHa nmpHHHMaeT yuacTue 505 ThIC. KM® OKeaHWUEecKHX BOJ, T.e. BCEro
0,04% wunx o6wero o6bema. [lepuod YcJ0BHOrO BO30GHOBJAEHUS BOJ
Muposoro okeana coctasut: 1337-10°/505-10° = 2650 ser. [oposoit
ctok Bcex pek (41,7 tbic. kM®) noutu B 20 pas Gonblue 06beEMa BOADI,
eJMHOBPEMEHHO B HUX Haxoasiuerocst (2,12 Thic. KMS). [Tostomy Boab!
B pekax BO3OOHOBJIAIIOTCA B cpeaHeM 3a 2120/41700 = 0,051 roaa, uau
19 nHeil. AHanoruuHble faHHble O nepHojax YCJOBHOTO BO3OGHOBJIEHHS
BOA AJS ApPYTHX BOAHbIX 06bektoB, no K. [1. Bockpecenckomy, npusege-
Hbl B Taba. 3.1.

Bascnas u nosaa 3adawa cospemennold eudposoeuu — 3TO OyeHKa
BAUAHUA XO3ALUCTBEHHOU OEATEAbHOCTU HA NPOYECcs. Kpyeo8opora 800bL
1 800Hble pecypcol.

B Tekywem crtoneTus cyuiecTBeHHO BO3pOCAH 06'beMbl 6€3BO3BPATHO-
ro sogonorpebsenuss. OqHAKO 3aMETHOrO BJHSIHHA HA KPYTOBOPOT BOIbI
B MacwTabax Bced 3eM/aU UIH Jax»Ke KOHTHHEHTOB H KPYMHbIX PErHOHOB
3TH 06beMbl BOjbl, NO-BUAMMOMY, He OKa3aJi, Tak Kak H3bsITHE BOJbl H3
BOLHbBIX OOBEKTOB JOMKHO OblJ10 ¢ HeM36eXKHOCTbIO NPHBECTH K yBeJaHYe-
HUIO HCnapeHusl, BHYTPUMATEPUKOBOro BJaroo6MeHa H, cJeJO0BaTesNbHo,
arMocepHbIX OCagKOB, U XOTS 6Gbl YACTHYHO KOMMEHCHPOBATb MOTEPH
sBox. [To3TOMY NpHUMEHUTENbHO K KOHTHHEHTaM, a TeM 6ojee K MJaHeTe
B LeJIOM TEDMHH «He38038paTHbie NOTEpu» MOXKET HCNO/1b30BaTbCH JHLIb
ycaoBHo. KoHeuHo, 6e3B03BpaTtHoe (B TPAAHLHOHHO NMOHHMAEMOM CMbiC-
Je) BojonoTpe6/eHHe CyLIeCTBEHHO BJIMsIET HA BOAHble pecypchbl He6OMb-
LUMX PErHOHOB, OTAE/bHbIX peuHbiX 6acceiiHoB W BogoemoB. Tak, Bcrea-
CTBHE M3DBATHS BOAbl HAa OpOLUEHWEe CYLIECTBEHHO COKPaTHJACS CTOK
mMHorux pek WMumuu, B Hawel cTpaHe yMeHbLIMJICS CTOK B YCTbfIX peK
Bouaru, uenpa u ocobenHo Amynapbu, Coipaapbu, Tepeka.

EfuHCTBEHHBIM aHTPONOreHHbIM (PAaKTOPOM, AEHCTBHTEJNbHO OKa3aB-
LIMM BJMSIHHE HA KPYrOBOPOT BOAbl M NPHUBEALUIUM K M3BATHIO M3 3TOTO
KpyroBOpoTa HEKOTOpPOro o6bema BOAbl, GblJ10 HAaKONJeHHe BOAbl B BOJO-
xpanuadiax. Co3paHde BOAOXpAHMJMIL, Kak NoKa3aHo B Taba. 3.2,
NPUBEJO K YMEeHbLIEHHIO IPHTOKA BOJ B OK€aH M K HEKOTOPOH 3aJepxKKe
Ha6./1104aBLIErocsl NOBbILIEHHS €ro YPOBHSA.
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3.4. KPyroporoT COAEP)XALLUXCA B BOAE BEIWECTB

K uucay Haubonee pacnpocTpaHeHHbIX BELECTB, COAEpXKaLIUXCA
B BOJ€ H yuacCTRyjouiMX BMecTe ¢ BOnoOH B ee ri1o6anbHOM KpyroBopoTe,
OTHOCSITCS PACTROpEHHbIE B BOAE COJIHM, B3BELIEHHbIE BELUECTBA W rassl.
st 3THX BEILEQTB ecTb, OAHAKO, U APYrHe CMocobbl NepeHoca, NOMUMO
BOJHOTO.

KpyroBopor couaeii. C noBepXHOCTH OKeaHa B aTMocgepy npH BbI6PO-
C€ BOJIHEHHEM H (hU3HUYECKOM HCNAPEHHU €XKEroqHO BbIHOCHTCS B CPeAHEM
5,0 mapa. T coney, so3ppaiwaercs 06paTHo 4,5 MAPA. T ¢ aTMOCHEPHbIMH
OCazKaMH M NbliesartbiMu yactHuamu !. Pasuuua (0,50 mapa. T) — 310
COJIH, KOTOPbI€ NepeHOCATCS B aTMOC(epe ¢ OKeaHa Ha cylly. 3HauuTeb-
HO 6OJIbILIE COJIEN MocTynaeT exerofHo ¢ CyllH B okeaH (4,53 mapa. T).
[TocnenHasn BenHyuna CKJ1aAblBAETCSA H3 NOCTYMJEHHUS CONEl ¢ peYHbIMH
(3,1 mapa. T), neanukoswimu (0,03 MAPA. T) M NOA3EMHbIMH BOAAMH
(1,2 mapa. 1), a Takxke npH pacTBOPEHHH peuHbix B3Becelt (0,2 mapa. T).
OCHOBHBIM HCTOUHUKOM 3THX COMEH CJAYXHT MPOLEcC pacTBOPEHHS rop-
HBIX MOPOA NOBE€PHXHOCTHBIMH H MOA3EMHBIMH BOJAMHU.

Pacuer nepenoca coseil Ha 3eMHOM liape npoBefeH C Y4YeTOM HX
CpPefHed KOHUEHTpauuu B aTMOCQEpHbIX 0CaaKaxX M JIEAHUKOBbIX BO-
nax — 8—10 MIy/n, B peuHblX M NOA3EMHbIX Bojax 75 u 545 mr/a co-
orsercTBeHHO. Hekoropoe nocrosinHoe nakonneHue coneil B 6eccTOYHbIX
06/1aCTAIX HE YUYHTHIBAJOCh.

Takum 06pasom, Ha 3eMHOM Luape NMPOMCXONMT HaNpaBJeHHblH Npo-
uecc BblHOCA CoJeil ¢ cymu B MupoBoi#t okean B pasmepe 4,53—0,50 ~
~4 mapa. T/roa,

O61uee KOMHYECTBO coJled, pacTBOPEHHBIX B BOAAX MHpOBO[‘O OKeaHa,
pasHo, no B. H. CrenaHosny, 46,5-10' T. [Ipy o6beme Boa B OKeaHe
1338 maH. kM® 310 paer CPEAHIOI0 COJIEHOCTb BOAbI 0KOA0 35%¢. B 06MeHe
CONSIMM OKeaHa ¢ armocdepoil u cyuwe#l ydacTByeT He Gonee
4 Mapa. T/TOA, YN cocTaBJ/sieT BCEro OKOJO OLHONH AecATHMHIIHOHHOM
ROJH o6wero 3araca coneit B okeane. [103TOMy NOBJHATb CKOJbKO-
HUOYAb 3aMETHO Ha M3MeHeHHe 3anaca coJell B OKeaHe W COJEeHOCTb
CaMOH OKEAHHYECKo# BOAbI aXKe AJUTENbHOE NOCTYMN/IEHHE CoMel ¢ CyLIH
He MOXeT, TeM 60Nyee uto GOJbILIAS YACTD NPUHOCHMBIX COJIEH OcakaaeT-
Cfl HA JHO OKeaHa,

KpyroBopotr HauocoB. Hanocet — 370 codepaawyueca 8 B0OOHbIX
ob6vexTax Teepovie, g 0cHOBHOM MUHEPANbHbIE, 4aCTuybL, nOCTYynaroujue
8 800y 8 pesyarvTare 3po3uu 3eMHOL NOBEPXHOCTU UL BLIMLIBAHUA U3
EPYHTA U nepenocU yoie 8000l 80 838CULEHHOM UAUL BACKOMOM COCTORANUL.

KpyroBopor Hanocos Ha semHoMm miape MOXET MpOABJAATbCA JHUIUb
B reOJIOTHYECKOM M aciutabe BpeMeHH, KOT4a B pa3HblX paloHax IJ1aHeThl
CMEHAETCA XapaKTep 3p03HOHHO-AKKYMYJSITHBHOTO LMKJ/A: 3p0O3HA Oca-

i CocTaBasioulne Gananca coneil B _Mupopom okeaHe aaubl no O. A. Azexuny,
B. H. Crenanosy, B. . Heanenkosy u O. K. Bopdosckomy.
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JOYHBIX MOPOJ HA MATepPHKe — CMbIB HAHOCOB B OKeaH W (OPMHpOBaHHUE
TOJULM OTJOMEHHH Ha JHe OKeaHa — TeKTOHHYECKOoe MOJAHSTHE TOJIlL
MOPCKHX OTJIOXKEHHH M NpeBpalleste UX B CyLly — 3pO3Usi 3THX OTJIOXKe-
uuii ¥ T.4. B Kaxabifl XKe KOHKpeTHbIi MOMEHT BPEMEHH MOXXHO rOBOPHTH
JIMlLb O HanpaBJIeHHOM NOCTYIJIEHUH HAHOCOB ¢ cylld B MUpOBO# okeaH.

ONHOBPEMEHHO C 3THMH IJ106aNbHBIMH 3DO3HOHHO-AKKYMYJISTHBHBIMH
LMKJ1aMH TeoJIOrHYecKkoro macluraba BpeMeHM MPOUCXOAMT M mepepac-
npeaeJeHHe conell Ha 3eMHOM LUape, O YeM peub LJa BbllUe: pacTBOpPS-
joTcsi Ha cylie IJaBHbIM 00pa3oM OcajouHbie MOpOJAbl OKeaHUYeCKoro
npoucxoxaeHusi. OHU-TO ¥ CTAHOBATCS MCTOUHHKOM COJIEBOTO CTOKA peK.

OCHOBHBIM MEpeHOCYHKOM NPOJYKTOB 3PO3HH HAa MOBEPXHOCTH CYyLUH
CJAVXKHUT CTOK TaJblX H AOMAEBbIX BOJ MO CKJIOHAM, CTOK BOJX B HH3LIHX
3BEeHbSIX PYCJOBOH CeTH peuHbiX GacceiHoB.

['00BOJI CTOK B3BelIEHHbIX HAHOCOB PeK MHpa NpH cpeHed MyTHOCTH
peunbix Bop 0,375 kr/m® cocrasasier 15,7 mapa. T (no B. B. Anekceesy
1 K. H. JlucuumnHoii), uTo gaer cMblB C MOBEPXHOCTH CYLIH B CpeaHeM
150 1/kM* uau 0,1 MM /roa. ®daxkTuueckas 3po3Hsi MOBEPXHOCTH CYLIH Ha
HECKOJIbKO MOPSIAKOB MpeBbllIaeT BeJWUHUHY 3PO3HH, PACCUHTAHHYIO MO
CTOKY HaHOCOB peK B HX 3aMblKamoluux crBopax. [Ipesnimienue dakruye-
CKOH 3PO3MH HajJ pacCYUTAHHON MO CTOKY HAHOCOB OGbSICHSIETCS TEM, UTO
OrpOMHBIE MacChl IPYHTA, CMbITOTO MJIOCKOCTHBIM U py4YeiKOBbIM CTOKOM,
HAKanJMBaTCs y NMOJHOXbS CKJIOHOB, G0/blIHe O6bEMbl HAHOCOB OTJa-
raloTcsl B yCTbsIX U Ha KOHycax BbIHOCA OBparoB, pPy4beB, PE4YHbIX MPHTO-
KOB, HAa peuHblX no#imax W T.a1. Pasnuune mexay cymmapHblM 06beMOM
3p03UM M CTOKOM HAHOCOB pEK YBeJUYHBAercsi ¢ pPOCTOM MJIOLLAAH
bacceiina.

B cymmapHom cTroke HaHocoB pek B cpexHem 90—959% npuxoautcs
Ha B3BelueHHble © 5—109% Ha BJeKOMble HAHOCHI.

B MupoBoM oOKeaHe MOCTOSIHHO HAaXOAMTCA MPHGJIM3UTENBHO
1370 mapa. T B3BecH. DTO HaHOCHI, MOCTyNamoliHe C peKaMH, HO He
ycrneBllIHe elle OcecTb, NMPOAYKTbl pasmbiBa GeperoB W B3MYYMBaHHS
BOJIHAMM TPYHTOB [Ha B nNpUOPEeXHOH 30He, B3BECH OPTraHUUECKOTo
1IPOUCXOXK AEHUS.

Kpyrosopot ra3os. /13 razos, yuacTBylHX B KPYrOBOPOTE BelECTB
B npupoae, HauboJbliee 3HayeHHe uMelOT Kucaopox O M AHOKCHI
yraepoga CO,. BanaHc 3THX rasoB B npUpOAHBIX BOAAX Ompejessiercs
COOTHOLLIEHHEM MpOLECCOB NMPOAYIUHPOBAHUS KHCJAOPOAA (M MOTJIOLLEHHS
CO2) npu ¢dorocuntese, norpebaeHuss kucaopoga (v Boigenenuss COp)
NpH OKHCJIEHWM OpPraHHYecKOro BellecTBa, AbiXaHHSl OPraHU3MOB.

dorocuHTe3, B pe3yJabTaTe KOTOpPOro o6Gpa3yercst OpraHHyeckoe Be-
LLIECTBO M Bbige/sIeTCsl KUCAO0PO, HAeT Nnoj AeHCcTBHEM COJIHEUHOrO cBeTa
M B NPHCYTCTBUU XJOpo(H/Ia B 3eJeHbIX OpraHu3aMax B COOTBETCTBHH
¢ ¢dhopmyao#n

6CO; + 6H20 — CeH,2,06 + 603 . (3.8)
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Passoxenre GenKOBbIX BELICCTB, C APYrod CTOPOHBI, IPHBOAHUT K 06-
pa3oBaHUIO CIEAYIOILHX OCHOBHBIX NPOAYKTOB pacnajia:

Beaok — COz + NHy + HoS +  + H20 (3.9)

B armocoepe conepxntcs 1184-10'2 T kuciopona, B OKeaHe ero
7,5-10'2 1, T.e. noutn B 160 pa3 meHbuue.

Kucnopoa B OkeaH nocrynaer npeXjnae BCero B pe3yabrare (QOTOCHH-
Te3a ¢uTonaaHkToHOM (154 mJapa. T/roa), a TakXKe ¢ JOXKAEBbIMH
M peuHbiMH Boaamu (3,6 mapa. T/roa) M npH NONNOLIEHHH H3 aTMOCdepbl
(54,8 mapa. 1/rog). OCHOBHBIMH NOTPEOHTEJNAMH KHCIOPOAA SABJSIOTCS
GHOXHMHUECKHE TNpOLecCHl B OKeaHe (morpeGJjeHHe pacTeHHSIMH M KH-
BOTHbIMH, OKHCJHTE/NbHble npouecchl ¥ T.4.). Ha 3tu npoueccol yxoaur
151 mapa. T kucnopoga B roa. B armocdepy Bbigensierca B rop
61,4 mapa. T kucaopona. B urtore, no B. H. MiBanenkoBy, okean exeroj-
HO orjaaer atmoctepe 61,4 — 54,8 = 6,6 Mapa. T Kucaopoaa.

Ha cywe B pe3yabrate (HOTOCHHTE3a €XerogHo MpoayuHpyeTcs
KHCJIOpOAA MOUTH CTONBKO »Ke, CKOJIbKO AaeT (PUTONJAHKTOH OKeaHa
(okoso 150 mapa. T/rop). HacTb KHcaopoaa Hap cyliuedt TpaTHTCA Ha
6GUOXHMHUECKOEe NnoTpebJsienHe (3Ta BeHUHHA TOYHO HE YCTAHOBJEHA, HO
3aBeOMO MeHblie GHOXHMHUECKOro noTpebJeHUst Kuc10poaa B OKeaHe),
O ueM KOCBEHHO CBHMIETENbCTBYET COOTHOLIEHHE 300Macchi B Nepecuere
Ha cyXoe BellecTBO B okeaHe (6 mupa. T, no B. [ BoropoBy) u Ha cyuie
(0,5 mapa. T).

ﬂo‘rpeé.neﬂue KHCJIOpOAa HA CXXHraHHe TOIIMBAa COCTAaBJ/ANO BO BCEM
mupe B 1980 r. npubausurenvto 25 mapa. t/roa. [lo HekoTopbiM pacue-
taM, K 2000 r. 3Tor BUA 6e3BO3BpaTHOH TPAaThl KUCaA0poaa atMmocdepbl
MOXET JOCTHIHYTb 57 MJpA. T/ron.

Takum obpazom, obuyuii 6aranc KUCAOPOOA HA naaHeTe NOAOKUTENb-
Hotll, @ OCHOBHbIM UCTOYHUKOM NONOAHEHUR aTMOChepbl KucA0poOoM
CAYxHCUT POoTOCUHTES.

B otanuue ot kucaopoaa auokcua yraepoaa (yraekucabid ras) COq
YaCTHYHO B3aHMO/ENCTBYET ¢ BOAOH U PacTBOPEHHbLIMH B Boae KapGoHa-
TaMH, 06pa3ys yroabHYIO KHCJAOTY H BKJIIOYASICh B KAPOOHATHYIO CUHCTEMY
(cM. dopmyay 1.4).

Juokcua yraepoaa NOCTynaer B BOAHble OG'beKTbl NPH OKHCJEHHH
OpraHWyeckoro BellecTBa (AblXaHWe BOAHbIX OPraHH3MOB, pa3JHuHble
BUAbl GHOXMMHUECKOro pacnaja H OKHCJIEHHSl OPraHHUYEeCcKOro BelecTsa),
1IpH NOJABOAHBIX BYJKAHHUECKHX HU3BEPXKEHHAX, ¢ PeuHbIM cTokoM. Koau-
yectBo CO, yMeHbliaeTcsi B BOAHbIX OObEKTAX NpeX e BCEro BCJAEACTBHE
npouecca ¢ortocunresa. CO2 pacxoayeTcsl TakKe Ha pacTBOpEHHe Kap-
GOHATOB M XHMHUECKOe BbiBETpUBAHHE MHHEPAJOB.

M3amensiercsi copepkanne CO, Takxe BCJeACTBHE B3aHMOACHCTBUSA
BoaHblx 06bekToB U atMocdepnl. M ruapoctepa, u atmoctepa B3aumHo
peryaupyiot coaepxanue CO;2 B Boje v Bozayxe. [Tonaraior Takxe, uro
OKeaH CJyXHT OrPOMHBIM Na1aHeTapHbiM «Hacocom» aasi COq: oH norJo-
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1aeT ero B BbICOKMX LIMPOTaXx, rae B CBSA3H C HH3KOH TeMnepaTypoit Boabl
CyLLECTBEHHO BO3pacTaeT pacTBOPUMOCTb ra3oB, M OTAaeT arMmocgepe
B HU3KHX, Kyla B IMYOHHHbIX FOPH30HTaX NOCTYyNaeT BOAA W3 MPHNOJSAP-
HbIX PalOHOB.

JIMOKCHA yrJjepoja nocrynaer B aTtMocdepy Tak»Ke MNpH CXKHTMaHWHH
HCKOMAaeMoro TonjauBa (yris, HepTH).

KoJsuecTBO aMOKCHAA Yrjepoga Ha NPOTS KEHHH HCTOpHM 3eMJiu
HEYKJIOHHO YMeHbllajsoch, B TO BpeMsl Kak CO[Eep)XaHHe KHcaopona
yBeJHYHBANOCh. YMeHblleHHe coqepxanusi COz cOnpoBOXKAan0Ch NOHHU-
XKEHHEM TeMnepaTypbl BO3AYyXa: TMPH CHHXXEHHH KOHLEHTpauHH
CO2 ¢ 0,06 10 0,03%, T.e. B 2 pa3a, TeMmneparypa nosusunacb Ha 2,5° C.
C MeJIOBOTO nepHoaa cpeaHAs TeMnepaTypa Ha 3emJe cHH3MIach Ha | 1°
C. Psg yuenbix, Hanpumep M. H. Byabiko, nosnaraior, uto ciaepyer
0XMJAaTb MOCTENEHHOr0 TEXHOTeHHOro YBEJHUEHWS  COlepXKaHus
CO; B atMocgdepe, UTO MOXET NPUBECTH BCJEACTBHE «MAPHUKOBOrO»
3¢deKTa K MOBLILIEHHUIO TeMNEpaTypbl HA [JaHETe.

3.5. BIUAHHUE THAPOJIOTHYECKHX NMPOLECCOB
HA MPHUPOAHDLIE YCJIOBHUA

O6auk naawersl. banarogaps cneuucdyyeckuM (GH3HUECKHM CBOHCT-
Bam BOJbl (BbICOKAsl yaeabHasl TEMJOTA MJAaBJAEHWS W HcnapeHHsl) OHA
Ha 3eMJie IUIHPOKO pacnpocTpaHeHa U B TBEPAOM, H B XKHAKOM, H B raso-
06pa3HOM COCTOSIHUH, 06pa3ys JeAHUKH, OKeaH H BOJHble OOBEKTDI CYLLH,
noa3emHble Boabl, Baary B armoctepe. OTMeueHHOe BO MHOTOM H onpeje-
Jasier reorpadHueckiit 00/1MK 3€MHOTO ll1apa B LEJNOM.

CoBpemeHHble KauMarHyeckue ycaoBusi. baarogaps 6oablioi macce
BOAbl HA NOBEPXHOCTH 3eMJIH U OCOGEHHOCTSIM €e TeNJOBblIX CBOHCTB
ruapocdepa 3eMaH peryaupyer TemJaoBble MPOLECChl, NOrIOLLAs B Cpe-
Hem 779 mnoctynaioiieil K 3eMHOH NOBEPXHOCTH COJIHEUHOH 3Hepruu,
llepenaBasi ee 3aTeM B aTMoctepy B pe3yJbTare HCNApeHHs U nocaenyo-
el KoHAeHcauuu BoaAHoro napa (849 scero pagHanHoHHoro 6ananca
3emau), a Takxke nyrem TypOyJaeHTHOro Ttenjoo6mena. [mapocoepa,
Takim 06pa3oM, BbicTynaeT B KauecTBe MOLLLHOTO HarpesaTeasi aTMocde-
pbl ¥ Bced 3emJu.

HlupoTtHas kaMMaTHYecKass 30HaNbHOCTb 3€MHOTO 1lapa — B OCHOB-
HOM CJeICTBHEe HEepaBHOMEPHOro TMOCTYIJEHHS] CONHEYHOH pajuauny,
06YCJ10BJEHHOrO chepuUHOCTbIO 3eMJIH U HaK/JIOHOM 3eMHO# ocH. Bmecre
€ TeM NPUPOJHbIE BOAH, UbH TEMNJOBble CBOHCTBA 3aBHCAT OT pacnpenese-
HHA COJIHEYHOH pajgHauHH Mo LWIHPOTAM, CAMH CYLUECTBEHHO BJHSAIOT Ha
nepepacnpeneseHde Tensaa B LIMPOTHOM HanpaBJeHHWH: C MOPCKHMH
TEYEHHSIMH TENJO H3 pPaHOHOB €ro HAaKOMJEeHHsl (HW3KHE LUKPOTbI) ne-
peHoCcHUTCSl B paiiOHbl ero pacXof0BaHUs (BbICOKHE LIHPOThL), YTO Bbipas-
HUBAeT TEeI/IOBble Pa3jIH4YHMA HA Pa3HbIX LIMPOTAX.
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Mereoposiornueckue ycaosusi. XoTsl METEOPOJOTHUECKHE YC/IOBUSA Ha!.
I1aHeTe H UX H3MEHUMBOCTb ONpefensiioTcss aTMOC(EepHOH UHPKYASIUHEH,
pPoOIb B 3TOM NPUPOAHBIX BOA TakXe OueHb BeqHKa. Bo-mepBbiX, MHOTHe
OCHOBHblE cBOicTBa caMOH armocdepbl — pe3yabTaT BO3AEHCTBHSI Ha
Hee ruapoctepbl. O6lHe 3aKOHOMEPHOCTH pacrpefeneHus aTMocpepHo-
PO faBJ/lieHHsl, MaccaTHble H MYCCOHHble BeTpbl, 006/1a4HOCTb M [pYyrHe
(hakTOpbl 3aBUCAT OT pacnpeleneHHsl CYLIH H BOJAbl Ha 3€MHOM Luape
H pa3jHuus B MX Harpese. Bo-Bropbix, onpenensiemoe o6uied uupkyas-
Iueit armocdepbl nMepemelieHHe BO3AYLIHBIX MacC COMPOBOXKAAeTcA HX
TpaHcopmauueil Haa BOJHbIMH OObEKTAMH (HAarpeBaHHe HJH OXJlaxKJe-
Hue, HacbilleHHe Baarod W T.4.). OCHOBHbIM MCTOYHMKOM OCAJKOB Ha
3emae cayxut MUpPOBOH OKeaH.

Kpyntble uameHenusi kaumara. KpynHble H3MEHEHHS KJAMMaTHUeCKHX
YCJ0BUH, B 4aCTHOCTH ofllee noxononaHue 3emaHd, HauaBslieecss ¢ Meso-
BOro mnepuoja, H NepHOAHUECKHE O/NeeHEHHS B UYeTBEpTHYHOE BpeMf,
CYLIECTBEHHO BJIHsBLIHE W HA OOJMK MJaHeTbl, U Ha pa3BuUTHE Ha HeM
JKU3HH, yyeHble MbITAIOTCA O6GbACHUTD MHOTHMH NPHUMHAMMH — aCTPOHO-
MuyecKUMH (H3MEHEHHs MapaMeTpoB 3eMHOH OpOUTBbI, CKOPOCTH Bpalile-
Hua 3em/H, HakJOHA 3eMHOH OCH), reoJIOTHYECKUMH (TeKTOHHUEecKHe
Npouecchl, KaracTpopuueckHe BYJIKaHHUECKHE H3BEpXEHWsl, NMPHBOASA-
e K YMEHbLUEHHIO MPO3pavyHOCTH aTMocdepbl), paaHalHOHHBIMH (M3-
MeHeHHEe COJIHEYHOH TMOCTOSIHHOH, anab6eno 3eMHOH NOBEPXHOCTH)
H ap. OnHaKo B HEKOTOPbIX THMOTE3aX He MPHBJEKAIOTCS 3TH «BHELUHHE»
MpUUUHBI U3MEHEHUS1 KIHMATa, a 1e/1aeTCs MONbITKA BbIBECTH 3TH U3Me-
HeHUS] U3 3aKOHOMEpPHOCTEH «BHYTPEHHUX» MPOLECCOB B3aUMOAEHCTBHSA
rHapocgepbl U arMocdepbl. BecbMa HHTepecHbl (XOTSl M AMCKYCCHOHHbI)
THnoTe3bl O CYLIECTBOBAHHU rj00anbHOH aBTOKOJ€6aTe/bHOH CHCTEMBI
armocdepa <> ruapoctepa H ee NoacHCTEM aTMOcepa <> OKeaH, aTMoc-
(epa «> Ne1HUKH U JIEIHHKH <> OKeaH.

B Hacrosiiiee BpeMsi oTMeuaeTcsi HEKOTOpPOe MOTenJeHHe KJAUMara.
O6mbem MaTepUKOBBIX JIEAHHKOB MENJEHHO YMEHbLIAETCsl, O UeM CBHAe-
T@NbCTBYET MPOAO KAIOLLEECS MEAJEHHOE NOBbllLIeHHe ypoBHST MHUpoOBOro
OkeaHa (Taba. 3.2). [To-BuaumMomy, 3T0T Apouecc 6yaer npoaoaXKarbcs
H panabiue. OAHAKO He HCKJIIOUEHO YCHJEHHE BJIMSIHUA AEATENbHOCTH
uejoBeKa Ha KJIMMar, 00 HHTEHCHBHOCTH W HAanpaBJIeHHOCTH KOTOPOTO
Y HccienoBaTeled eaiMHOH TOUKH 3pPEHHUs NOKa Her.

Jpo3HOHHO-AKKYMYJATHBHBIE npouecchl Ha 3emHom wape. [eomop-
bonoruueckHit 06JMK COBPEMEHHOH CYLIM, Aa W AOBOJNbHO OGLIHPHOW
Npu6peKHOH 30Hbl OKeaHOB, 6€3 BCAKOro COMHeHHsSI cpOPMHPOBAJCHA NOoA
OT pOMHBIM U B psifie C1y4aeB pellawllemM BO3AeHCTBUH MHAPOJOrHUYECKHX
npoueccoB. [lomumo, noxkanyi, BeTpoBOH 3pO3HH, BO BC€X IPYTHX
P 0sIBJIEHHUSAX 3K3OTEHHbIX NPHPOLHbIX NPOLECCOB HEMOCPEACTBEHHASA HH
KOCBeHHast poJib BOJAbl OYEBHAHA: (PU3MKO-XHMMHUYECKOE BbIBETPHBaHHE
FTOPHBIX NOPOA HEMBICIUMO 6€3 yuyacTHsl BO/bl; 3PO3HOHHO-AKKYMY/IATHB-
HbRe npoueccbl Ha cywe, abpas3usi MOPCKHX 6eperos, (opMHpOBaHHe
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[eNbTOBbIX PaBHWH M lienb(a, NOJBOAHbIX KAHBOHOB M JYGOKOBOAHBIX
KOHYCOB BbIHOCA — BCE€ 3TO pe3yJbTaT MOLLHOIO BO3aeHCTBHS THAPONO-
rHUYECKHX NMPOLECCOB. PO3HOHHO-AKKYM yJISITHBHbIE MPOLECCH B pPeuHbIX
pacceliHax H3MEHSIOT rOpHble cUcTeMbl, CPOPMHUPOBABILHECS B pe3yJ/bTa-
Te 3HAOTeHHBIX NMPOLIECCOB (TEKTOHHKA, BYJKAHH3M H Ap.).

B coBpemMeHHOM peabede cylld MHOro4HcJ/eHHble GopMbl 06si3aHbl
CBOHM IPOUCXOXIEHHEM 3PO3HOHHOMH, TPAHCNOPTHPYIOLLEH U AKKYMYJIH-
pylollledl posik TeKylued BOabl (OBpard, peuHbie JONHHbI, pycia peKk H HX
[O¥MBl, [e/NbTOBbie PaBHHHBI W T.4.). JIeAHHKH TakkKe cO31AIOT MpH
CBOEM [BHXXEHHUH cleuncpuHyeckHe Gopmel pesbeda (TpOrosbie NOJHHBI,
MOpEHBl H T.A.).

B3aumocBsa3b npupogHbix Bogx M Ouocdepbl. Suocgepa, cornacHo
yuenuto B. . Bepnaackoro,— 3710 oGonouka 3em.aH, coctaB, CTPYKTypa
¥ SHEpreTHka KOTOpOH B CyLLECTBEHHBbIX uepTax oOyc/OBJeHa NpOLLIOi
WK COBpEMEHHOM NeATeNbHOCTbIO XKHBHX opraHu3moB. Buocdepa oxsa-
TblBA€T 4acTb armocdepbl, NOBEPXHOCTHbIE BOAbl H BEPXHIOK 4YacThb
JiuTOC(hepbl, KOTOPbie B3aHMOCBSA3aHbl CJOXHBIMH GHOXMMHUYECKHMH npo-
LleccaMHd — MHUrpaiHei Belectsa u 3Heprud. Kak 6bi10 NOKasaHo Bbliue,
B NOSIBJIEHHH HA 3eMJe XKH3HH, ee DA3BUTHH WU PacrpoCTpPaHEHWUH Beny-
uasi posb TpHHaAAeXUT Boge. [paHuubl Guocdepbl U ruapocdepsbl
NMpAaKTHYECKH COBMAAaoT.

Pa3melenne oprani3amMoB Ha NJ1aHeTe B LEJIOM MOJUUHSIETCH KJAWMa-
THUECKOW 30HAJbHOCTH, HO CYLLECTBEHHO 3aBUCHT OT HaJHMUHUs BOIbl U ee
¢bH3nKo-XxuMuueckuX cBoiicTB. OCHOBHOH cpemod OGHTAHUS >KUBOTHBIX
CAYyXHT oKeaH. PacTeHust 3acensiloT M OkeaH M Cylly, B [OCJEQHEM
clydyae HX pacnpocTpaHeHHe BO MHOTOM omnpexaessieTcs Tpemsi pakropa-
MH: NOCTyMJIEHHEeM TenJa, XapakTepoMm MOUB H, UTO OCOOGEHHO BaXHO,
HaJHyueM BOJbL.

BoaHble 06beKTbl C1yKaT MecToM OOGMTaHMSI MHOTHX OPraHU3MOB —
eudpobuonros. [1o MmecTy OOHTAHHSA H XapakTepy nepeMeLleHus THapooH-
OHTbl MOApPAa3Ae/sIOTCH HA NAAGHKTOH (OpraHu3Mbl, HaXOASILHECS B BO-
JHOW TOJILe BO B3BEIIEHHOM COCTOSIHMH, He crnocoGHble CaMOCTOSITeNbHO
repemeratbcsl Ha OO/blIMEe PAcCTOSIHUSL M MepeHOCHMble B OCHOBHOM
TEUEeHHUSIMU), HeKTOH (MHBOTHble, OOHTAIOILIHE B BOAHOH TOJILE, IPUCIIO-
cobJieHHble K aKTHBHOMY MJaBaHHIO M CnocoOHble CAMOCTOSITE/NbHO ne-
peMelaTbCcsl B NPOCTPAHCTBE Ha OO/blIME pacCTOAAHUA), 6enrToc (opra-
HU3Mbl, OOHTAWOIHE HA JIHE).

[TnaHkTOH nogpaspensitoT Ha GuUTONAAHKTOH (pasJjHuHble BOAOpPOC-
JH), 300nAQHKTOH (NpOCTeHllHe, KHIIEUHOMONOCTHbIE, pakoobpasHbie
M Ap.) u 6akrepuonsankTon (6aktepuu). HekroH npeacrasien B BOLHOH
cpeje BbICUIHMH XUBOTHbIMU (KUTBI, TIOJI€HU U Ap.), ppibaMU U HEKOTO-
PBIMH MOJIJTIOCKAMH.

Bentoc noapasnensitor Ha purobenToc (BbICLIHE BOAHbIE pACTEHHS)
M 3000eHTOC (MKHBYLLHE HA [HE YEpPBH, MOJLIIOCKH, HTJIOKOXHE H Ap.).

Pacrenusi, xuByuiye B BOA€, noapasaensiioT Ha eudpogurst (pacTe-
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HUs1, TIOrpyKEeHHble B BOLY TOJNbKO CBOEH HHXKHEH uacTelo) H eudparodu-
Tot (pacTeHusl, MOrpy>kKeHHble B BOAY MOJHOCTbIO MJW GoJbluell cBoei
4yacTbio) .

Peuwiaioiiee Bausinue Ha *KH3Hb rHAPOGHOHTOB OKa3biBAIOT YCJOBHS
HX nHtaHusi. HacTb rHAPOGHOHTOB OTHOCHTCS K a8TOTPO(HbIM Opea-
HU3MAaM, PAa3BUBAIOIUHMCS MYTEM MOIVIOLLEHHS] M3 BOAbI PAcTBOPEHHBIX
BELIECTB W/IM CHHTE€3a OPraHHYeCKOro BellecTBa B MPHCYTCTBHH CBeTa
(Hanpumep, ¢uTonNaHKTOH). OpraHu3Mbl, NHTAOLIHECS FOTOBBIM Opra-
HUYECKHM BeLIeCTBOM, T.e. APYTHMH DAaCTHTEIbHbIMH WJIH XHBOTHBbIMH
OpPraHH3MaMH, Ha3blBAIOTCH 2erepoTpodrbimu (pbiGbl, pakoobGpasHble,
BOJHble MJjeKkonuTawoumue U ap.). K rereporpodam OTHOCATCHA Takxke
6akTepuu, rpubbl, MUTAIOLLIHECA OPraHHYECKHM NETPHTOM.

OcroBHOIMU KOAUYECTBEHHOIMI NOKA3ATEAAMU UHTEHCUBHOCTL GUOAO-
eudecKux npoyeccos 8 800HbLX 0bBeKTax cayxcar buomacca u nPpooYKyus.

buomacca — 310 061€e KONMHUECTBO OPraHHUECKOTO BELIECTBA B XKH-
BbIX OpraHM3max B JaHHOM BOJAHOM OOBbEKTE H B JAHHbI MOMEHT BpemMe-
HH. Buomaccy Bbipaxaior n1M60 B eaHHHUAX Macchl, JAHG0 OTHOCAT
K eaMHuue ob6bema Boabl (r/m®) Wau naowaau asa (r/m? kr/ra).
YBenuyenue 6MuomMacchl CBSI3aHO ¢ pOCTOM H Pa3MHOXEHHEM OpPraHHW3MOB,
nepeMeiieHHeM H3 CMEXHbIX akBaTOpWH, yMeHblieHHe — ¢ rubenblo,
nepeMeleHdeM 3a npejenbl paccMaTpUBaeMoll akBaTOPUH, H3bSTHEM
ANl XO3SIICTBEHHBIX HYX1 (BbLUIOBOM).

C80LicT80 800HbLX 06BEKTO8 80CNPOU3BOOUT OP2AHUHECKOE BeuyecT-
80 8 BUQe KHUBLLX OP2AHU3MO8 HA3bIBALTCA Guosoeudeckol npooyKTuUs-
HOCTb10, KOAUHECTBEHHOLU XapaKTepUCTUKOLU KOTOPOU CAYXCUT npoOyKyus,
T.e. npupawenue buomaccol 3a HekoTopoul untepsas spemenu. I'pu aTtom
BaXXHEHuIyl0 posb WrpaeT Tak Ha3blBaeMasi nepsu4Has npooyKyus,
T.€. OPraHHYecKoe BellecTBO, CO34aBaeMoe aBTOTPO(HLIMH OpraHusMma-
MH, B OCHOBHOM B npouecce (orocHHTeza. [‘ereporpodHble OpraHu3mbl
JIHLIb NipeobpasyloT OpraHHYecKkoe BeLLecTBO.

[TpoTuBononoxHoro xapakrepa npouecc CBsidad ¢ decrpykyuedl, uau
pa3aoxcenuem Opeanu1ecKoeo 8ewecTsa, BEAYILIHM MeXaHH3MOM KOTOpO-
ro sIBJSIIOTCS OKUCJAWTE/bHble npouecchl. PassoxeHue opraHHuYecKoro
BELIECTBA MOXeT GblTb MONHBIM, H TOT4a NPOAYKTaMH ero pacnana 6yayr
CO2, NHy, HoO u ap. [cm. dopmyay (3.9)], uau HenoaubiM. B nocaen-
HEM CJlyyae HEMOJIHOCTBIO PasJOXKHUBLIHECH OCTATKH PacCTHTENbHOCTH
dopMHpyIOT caou Topda, canponeauTta, roplouux caaHues, 6yporo u ka-
MEHHOTO yrJisl, a OCTaTKH BOAHBIX XXHBbIX OPraHU3MOB (B MepBYIO Oue-
penb GECMO3BOHOYHBIX) — CJOH MOPCKHX OCAJOYHbIX NOPOA, Hanpumep
M3BECTHSKHU, COCTOSILIIME U3 PAaKOBHH (opamunudep, Kopaaios, 6paxto-
NOA, MOJIIOCKOB H T.A.

Boduvie o6vextor no ycaosuam nuranus eudpobuontos nodpasdenn-
10T Ha o0aucoTpOPHbIe (GHOTEHHBIX BELLECTB Mao, MIAHKTOH PasBHT
cnabo), esrpogrobie (601bLIOE cOaepPKAHHE GHOTEHHbIX H OPraHHYECKHX
BEILECT, GypHO pa3BHBaeTCs (HTOMNAHKTOH), OuUCTpOpHbie (B BOxe
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coaepXKarcsl BpeJHble NJA Da3BUTHS KHM3HHM BellecTsa, Hab.aopaercs
HEJLOCTaTOK KHCJOPOAA), mMe30TpogHbie (BOAHbIE OOBEKThl CO CPeJHHMH
YCJIOBHSIMH TIHTaHHA).

Esrpogpuposarue — 310 npoyecc nosviuenun 6uosoeudeckol npo-
OYKTUBHOCTU BOOHbIX OOBEKTO8 8 pe3yAbTATE HAKONAEHUS OUOEHHbIX
9.1eMeHTO8 N0 OLICTBUECM eCTECTBEHHbIX UAL QHTPONOCEHHLIX HAKTOPOS.

B pesy/abTaTe yCHJIEHHOrO pa3BUTHS B BONHOM OOBEKTE pacreHui
H MUKPOODTaHHM3MOB, a 34TeM HX IHGenu yXyawaercss Ka4ecTBO BOAbl —
yMeHbLIAeTCs ee NPOo3pauyHoCThb, NOSIBIAIOTCS HEMPHATHBIA BKyC W 3anax,
nosblIaeTcst 3Hayenue pH, BO3HHKAIOT fedHLUT KHCIOpPOAAa U 3aMOpHbBIe
SIBJIEHHSL.

Bona kak BaXKHasi yacTb BXOAHUT B COCTaB BCEX OPraHHW3MOB B KOJIH-
yectse oT 60 10 99,7%. B nasemubix pacrenusix 70—90% Bsoanl, B BonO-
pocasix 90—98%. Menysbl Ha 95—98% cocTosiT U3 Boabl, B pbibax ee
okos10 70%. Maekonurawowue cogepxar 63—68% soabl. Cam uenosek
Ha 659, cOCTOMT H3 BOABI.

Bona takxe HeoOXogMma A/ CyLIeCTBOBaHMsl OPraHW3MOB: ee [o-
TPeGJASIOT U XKHBOTHbIE H pacTeHHs1. Orpomiible 06 beMbl BOAbI HUJIBTPYIOT
camble pacnpocTpaHeHHble Ha 3emJie KHBOTHble — Gecrno3BOHOYHbIE
(npocreiilune, KHLIEUHONOJOCTHbIE, MOJJIIOCKH, TyOKH, pakooOpasHble
¥ p.), XKHUBYLIHE B BOJAX OKeaHa W BOJ0eMOB cyliu. bosbliue Koauyect-
Ba BOAbl (NpeBHIIAIOLIHE [aXe BEJHUHHY PEUHOro CTOKa) NPOMNycKamoT
ycpe3 cebsl pacreHus. [1aBHbIA MexaHM3M 3TOTO mpouecca — NOAHSTHe
BOJbl N0 KaNW/JsipaM TKaHeH pacTeHHH U TpaHcnHpauus (pu3anogaoruue-
CKO€ HclapeHHe).

3.6. BOOHBIE PECYPCbl 3EMHOTO LUAPA,
KOHTHHEHTOB U CCCP

MousiTve 0 BoaHbIX pecypcax. BopHble pecypcnl 3eMHOro wmapa.
Boonbie pecypcol npedcrasanroT cob60id secoma 8ANCHYIO 4acTs NPUPoo-
HbLX pecypcos8 3emMHO20 wapa, K KOTOPbiM OTHOCATCA TAKKHCE PACTUTONb-
HbLE W oCUBOTHLLE Mup, no4ssl, nod3eMHble ucKonaemoe u T1.0.

Boonoe pecypcor 8 wiupokom cmoicae — 3TO BCe NPHPOAHbIE BOAbI
3emJsid, npeacTaBjeHHble BOJAaMH peK, O3ep, BOAOXPaHWJHL, 60/0T,
JIelHUKOB, BOLOHOCHBIX FOPU3OHTOB, OKeaHOB M Mopei. BogHble pecypchl
3eMHOTO llapa B TaKOM NMOHMMaHUH GbliH OCBeLLeHbl B pa3a. 3.1 u oTpa-
KeHbl B taba. 3.1.

Boonovie pecypcor 8 G6oaee yskom cmvicae — 3TO NPHPOAHbIC BOAbI,
KOTOpble MCMOJIb3YIOTCSI B XO3fIHCTBEHHBIX HYXKAaX B HacTosiliee BpeMs
¥ MOryT ObITb HCNOJb30BaHbl B 0603puMoOi nepcnektuse. B takoi Tpak-
TOBKE BOJHble pecypcbl — KaTeropusi He TOJIbKO NPHPOAHAst, HO M COUH-
4JIbHO-UCTOpHUECKAS.

Hauboaee yennbimu 800HbIMU pecypcam ABAAIOTCA 3anACbL NPLCHbLX
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800. Pecypcei npecnbix 800 ckAa0b18AOTCA U3 TAK HA36LBAEMbLX CTATUYE-
ckux (Uaru 8eK08bLx) 3anacos8 8006l U U3 HeNnpepslBHO 80306HOBAREMbLX
800HbLX pECYpPCO8.

Craruueckue (8exkosbie) 3anace. npecHoix 800 TNpPENCTaBJEHb He
NnoJaBep>KeHHON exXeroqHblM U3MEHEHHAM 4acTbi0 BOAHBIX 06bEMOB 03ep,
JIeIHHKOB, NOA3eMHbIX BoA. M3MepsIOT 3TH 3amacel B OG'b€MHBIX €IHHH-
uax (m® wan km®) (cm. taba. 3.1).

Bo3o6rosanembie 800HbLE pecypcoL. — ITO Te BOAbI, KOTOPbIE €XKeroj-
HO BOCCTaHaBJIMBAIOTCA B MPOLECCE KPYTOBOPOTA BOJbl HA 3eMHOM LIape,
STOT BHI BOAHBIX PECYPCOB H3MepSIIOT B eHHMLaX cToKa (M°/c, m*/rox,
km3/roa) (cm. taba. 3.3).

Bo3oGHoB/1fleMble BOAHBIE pecypChi YaCTO OLEHUBAIOT C MOMOLLbLIO
ypaBHeHHs BoaHoro GanaHca. Tak, B LeJOM [Jf Cyw# arMmocdepHble
OcaJKH, MaTEpUKOBLI CTOK M HCMapeHHe COCTaBJAIOT COOTBETCTBEHHO
119,47 u 72 Toic. kM* Boabl B rox. Takum o6pa3om, B cpeaHeM /sl BCeW
cywHd u3 Bcero oGbema atmochepHbix ocankoB 619 pacxomyercss Ha
ucnapeHue, a 39% nocrynaer B MupoBoii okeaH. MaTepukoBbli CTOK
¥ cocTasJ/sieT BO30GHOBJIAeMble BOJAHblE pecypchl 3eMHOro wapa. Yatuie,
OIHaKO, BO30OHOB/IfIeMbIMH BOAHbIMH PeCypcaMH CUYHTAIOT JHIb YacTb
MaTepHKOBOIO CTOKa, NpeacTaBleHHylo cTokoM pek (41,7 km® Boswbl
B rof, Hian 359 atmocdepHbix ocankoB Ha miaHere). CTOK BOAbI peK —
JIeHCTBUTEIbHO €)X ETrOAHO BO30OHOBIIEM bl NDHPOAHBIA pecypc, KOTOPbIH
MOXHO (10 HEKOTODbIX NPEAeNOB, KOHEUHO) U3bIMaThb JJIA XO3AHCTBEHHO-
ro KCroJib30BaHUS. B MpOTHBOMONOXKHOCTb €My CTaTHUeCKHe (BeKOBbIe)
3anacel BOJL B 03epax, JeIHHKaX, BOJOHOCHbIX T'OPHU3OHTAaX HeJb3fl
U3DBATb Ha XO3AHCTBEHHble Hy)XAbl 0e3 HaHeceHUA yliep6a auGO pac-
cMaTtpuBaemMoMy BOJLHOMY O0beKTY, JIMOO CBAA3AHHBIM C HUM peKaM.

BoaHbie pecypchl KOHTHHEHTOB. 3anachl NMpPeCHbiX BOJ BCEX KOHTH-
HEHTOB, 32 HUCKJ/IOUeHHeM AHTapKTHIbl, COCTABJAAIOT OKOJMO 16 MJH. Km3
Ounu cocpenoTOuyeHbl Mpe)<Ae BCero B BEpXHEM CJOe 3eMHOH KOpBI,
B KPYMHBIX O3epax u JeAHHKax. PacrnpenesneHbl BOAHbI€ PECypChl MEXIY
KOHTHHEHTaMH HepaBHOMepHO. HauGOoJblUMMH CTATHYECKUMH (BEKOBDI-
MH) pecypcami npecHbiXx Box oGaagailor CesepHasi Amepuka u Asus,
HeCKOJbKO B MeHbluel cTenenn — lOxHasa Amepuka U Adpuxa. Haume-
Hee GoraTbl AaHHbIM BHIOM pecypcoB EBpona n Ascrpasus.

Bo3obHo8anemble 800HbLE pecypcol — pedHOl CTOK — TaKkse pacnpe-
odenerbl no 3emHomy wapy HepasrHomepro. Hanbobliyto BeJUUUHY CTOKA
umeror Asusi (309% cToka Bcex pek miaHetbl) W lOxHas Amepuka
(26%), Haumenbliylo — EBpona (7%) u Asctpanus ¢ Oxkeandedt (5%).
B HauGosbuied crenend HaceseHie oGecriedeHo peyHOH BONOKH (B pacuere
Ha ogHoro xureas) B IOxHOH Amepuke 1 Ha ocTpoBax OkeaHuu, B Hau-
MeHblUel — HaceseHde EBpombl u A3uu (3gech COCpeLOTOUEHbI 77%
HacejleHusl MaaHeTbl W Jdwb 379% MHPOBLIX 3aMacoB €XXeroaHo BO-
300HOBJIAEMbIX MPECHBIX BOM).

BoagooGecneyeHHOCTb H TEPPUTOPHU, W HacCeJeHHUs CYLIeCTBEHHO H3-
MEeHSIeTCA B npejesax OTAeNbHbBIX KOHTHHEHTOB B 3@BHCHMOCTH OT KJIUMa-
THYECKHUX YCJOBHH M pa3MelleHus HaceseHuss. Hanpumep, B A3uu ecTb
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paifOHBl KaK XOpOILIO OGecreyeHHble BOAOH (Bocrounan Cubups, Hdanb-
uuit Boctok, IOro-Bocrounas Asus), Tak d OlryliamoliMe ee He[0CTaToK
(Cpennnsi Azusi, Kasaxcrau, nycteiHa o6y 1 1p.).

M3 ctpan mMHpa HauboJee o6ecrneyeHsl peUHbIMH BOIHBIMH pecypcamu
Bpasnaua — 9230, CCCP — 4740, CILA — 2850, Kurait — 2600 km®
BOIbI B TOJ.

Boaubie pecypcsi CCCP. Coserckuii Corwos no obuwum 3anacam
npecHoblx 800 3anumaer cpedu CTPAH MUpPA nepeoe MecTo u ycrynaer
Auwb bpasuauu no 80306HO8AAeMbIM B800H6IM pecypcam — pPeHHOMY
CTOKY.

M3 obuero o6bema BekOBHIX 3anacoB nosepxHocTHuix Bog B CCCP
Ha 0JI0 TIPecHbIX NpHXoauTcs Gosee 45 Thic. KM® DTH 3anackl npexcras-
JeHbl IPECHbIMU BOAaMH 03ep — 26 Thic. KM® (U3 Hux 88% npuxoxuTcs
Ha Dalikas), BonoH, comepxKaieiics B JegHHKaX,— OKOJIO 18 ThiC. Km?,
BOJOXpaHHUIKILaMK — Gosiee 1,2 Toic. KM (43 HMX okosno 600 km® — 3T0
noJie3Hbli o0bem).

BosoGuoeasiembie BogHbie pecypcbt CCCP — peyHoli cTok — cocTas-
As0T 4740 kM®/ron, U3 KOTOpbIX NMpHMepHO 326 kKM® nocTynaer U3 conpe-
aesabHbix rocynaperB. Ctok pek CCCP pasen npubausutennsuo 10%
CTOKa BCeX peK 3eMHOro wiapa.

Peunoit crok Ha teppuropun CCCP pacnpegensiercs no GacceilHam
OKeaHOB cJjegytouidm ofpa3om: Ha goJio CesepHoro JlenoBuToro okeana
npuxoautcs 64%, Tuxoro — 18, Arnantuyeckoro — 8% oGbema cToka.
B Apajo-Kacnuiickom Gacceiite u apyrux 6eccTounblx 061acTAX GOpMH-
pyercsi okoso 10% croka.

B cpeanem mns CCCP cocrasJjsioiidie rogoBoro BogHOro Ganasca
HPHGJIM3HTENbHO TaKOBbl: aTmoc(epHbie ocaakd — 11300 km® wnau
507 mm, ucnapenre — 6893 km®, nau 309 MM, cTOK, POpMHUpPYIOLIKiCS Ha
TeppUTOpUK cTpaubl,— 4414 km®, uau 187 mm. Takum o6paszom, H3
Bbinaslwux Ha tepputopuio CCCP armocdepHbix ocankos crekaer 39%,
T.e. CTOJNIBKO )K€, CKOJIbKO B CpeQHeM [iJsi BCero 3eMHOro luapa.

BopnHble pecypchl, H B TOM yHcse HauGoJee BaXKHble BO30GHOBJIAEMble
NOBEPXHOCTHLIE BOJHbIE pecypchl, T.e. PEYHOH CTOK, pacrnpeiesieHbl Mo
Teppurtopuu Coserckoro Coro3a kpaiine HepaBHoMepHo. HauGosee oGec-
neyenbl Bomod ['py3us ¥ TamKukucraH, HaWMeHbUIMMH BOIHBIMH pe-
cypcamu obananaot Kasaxcran, Typkmenusi, ¥Y36exkucran, Kuprusus.

OcoGeHHO 3aMeTHa HepaBHOMEPHOCTb B paclpejeJeHHH BOAHBIX pe-
CYypCcoOB MO CpaBHEHHIO C pa3MellileHHeM HacejeHudA. B uenom no crpaxe
Haubosiee oGecneyeHbl BO3OGHOBJIAEMbIMH BOIHBIMH pecypcamH ceBepo-
3anajHble, ceBepHble U BOCTOUHblE PAHOHbBI, Ha JOJI0 KOTOPbIX NMPHXOLHT-
CSl OKOJIO MOJIOBHHbI TEPPUTOPHKM CTpaHbl ¥ 10 80% Bcex BOAHBIX pe-
cypcoB. Ha paiionbl e ¢ KoHUeHTpaL1eld ocHOBHOro HacesneHHs (859%)
H 3KOHOMHuUecKoro noredurana (80%) ¢ nuoiiansio mexee 25% mioua-
N1 BCell CTpaHbl (LeHTpabHbie W I0XKHbIE paiiOHbl €BPONEACKOH TeppHTO-
pun CCCP, Ypas, pasununl Cpenneit Aaun u KasaxcraHa) npuxonurcs
menee 20% BO30OGHOBJAEMBIX BOLHBIX PECYpPCOB CTPAaHHBI.
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Fnasa4. TMAPOJIOTHA JIEAHUKOB

JleOnuk — 3ro macca ¢upra u avda, o0bpa3osaswanaca nyrem
OAUTEAbHOCO HAKONAEHUA U npeobpa3o8anun T8epobix arMochepHolx
ocadkod u obaadarouwana cobcTeennbim Osuncenuem. MuosxecTso
AEOHUKOB, 06BEeOUHEHHbIX OOLUMI CBAZAMU C OKpYIcaowel cpedoll
U BHYTPEHHUMU 83AUMOCBA3AMU U cBoLicTéamu, 0bpa3yroT oredexe-
HUue, UAU NEOHUKOBYIO CUCTEMY.

JlelHHKH 3eMJIi HIPaIOT BaXKHYIO PO/b B NPHPOAHBIX MpoOLeccax.
SIBasisch akKKyMyJaaTopoMm GoJblIHX O6GbEMOB BOJ, JeIHUKH y4acTBy-
IOT B KPYyroBOpOTe BOAbl B NPHPOAE H OKa3blBalOT CYlECTBEHHOE
peryjupymolee BjiHAHHEe Ha MHOTHe NpoUecchl Ha 3€MHOM luape
(TennioBoél 6anaHc MJaHeTbl, TeMNepaTtypy H COJeHOCTb BOJ OKeaHa,
CTOK TFOpHBIX peK H T.1.)

4.1. NPONCXO)XAEHHE JIERHHKOB
H HX PACNPOCTPAHEHHE HA 3EMHOM IUAPE

B xosogublii nmepuoa roga Ha OGWHPHBIX TEPPHUTOPHAX CYLIH HaeT
HakomJieHde TBepAblX aTMOC(depHbIX 0CaaKoB — cHera. B Tenublil nepuos
roga Ha GoJsblleii 4acTH TeppUTOPUH CHer pacrausaer. B KkaKiabii
MOMEHT BpeMeHH MOXHO HaNTH rpaHHLy MeXX1y MOBepPXHOCTbIO, MOKpbI-
TOH CHEroM, H NMOBEpXHOCTbIO, r[le CHera HeT. JTa rpaHHUa Ha3biBaerca
Ce30HHOL CHe2080l aunueli. ECTeCTBEHHO, UTO B TeyeHHe rojia 31a JHHHUA
cMmellaeTcss B NPOCTpaHCTBE: B XOJOAHbIX MEpPHOL roaa Ha paBHHHAX
B CTOPOHY HH3KHX LIHPOT, @ B ropax — BHHM3 MO CKJOHaM, B TeMJblH
nepHoOA roga Ha paBHUHAX — B CTOPOHY BBICOKHX ILHUPOT, a B ropax —
BBEPX MO CKJAOHaM, NpUYeM B CEBEPHOM H I0KHOM MNOAYLIApHAX —-
ACHHXPOHHO.

CpenHee rmnojoxeHHe CHEroBOH JHHHH Ha3blBaeTCA KAUMATUHECKOL
cHeeogol aunuel. Boilue ee B cpefHeM 3a roj CHera MOXeT HakalJH-
BaTbCA GoJsiblie, YeM pacTasaTb MJIH UCNapHTbCA, HHXKe Becb BbiNaBLIHM
3a 3HMy CHer JIeTOM A0JX€H MOJHOCTbIO pacTadATb. Bhbilie Kaumaruue-
CKOIl CHeroBoil JIMHUH HabJiofaeTcs MOJOXKHUTeNbHbI cHeroBoi 6anaHuc,
HH)Xe — OTpULAaTe bHblil CHeroBol GasaHc, Ha CaMOH JIMHUH — HYJIeBOH
CHeroBoii 6aJianc.

Yactp Tponocdepbl, pacnosOXeHHYO Bbillleé KJIHMaTHUYeCKOH CHero-
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Boii JIMHHH, B Ipeaeiax KOTopoil cHeroBoH Oa/laHC MOJOXKHTeJdbHBbIH
¥ MPOMCXOMHMT HAKOIJIEHHEe TBEpAbIX aTMOC(EPHBIX OCaAKOB, Ha3bIBAIOT
xuoHocgepot.

BblcOTHOE MOJIOXKeHHe KJIWMaTHUeCKOH CHeroBOH JMHHH Onpene/ser-
csl KJIUMaTHUeCKUMHU ycaoBusaMH. HauHu3lee nosoxKeHde oHa 3aHUMaeT
g MOJISIPHHIX padoHaXx, OmycKasch B AHTapKTHKe 10 ypOBHSI MOpsf, HaH-
puicliee — B cyOTponnkax (xo 6500 m), rae HauboJsee BbiCOKa TemMepa-
Typa BO3JyXa W OTMEYalOTCH HeNOCTATOK aTMOC(EpHbIX OCafKOB M MO-
BbIlLIEHHASl CYXOCTb BO31yXa. B 10)KHOM moJyluapudd, rie kaumart GoJiee
MOPCKOH 1 6OJiblIe OCaAKOB, KJAHMaTHUeCKas cHerosas JIMHHA pacroJio-
eHa HH)XKe, yeM B CeBepHOM nogaywapud (puc. 4.1).

kM Auder ———1
7 _2
- J
[
5
Kacradweie
4 20ps!
3
p Anwmapxmuda
\
1 N
\

~
0 T T T T T
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Puc. 4.1. [TonoxeHHe kAHMATHUYEeCKOH cHeroBOH saHHMH (/) — HA pasHbiX

WHPOTAX BAOJD I0XXHOaMepPHKAHCKHX AHJ H ceBepOameprKaHckux Kopauab-

ep (no B. M. Koraskosy); penbed 3eMHOH moBepXHOCTH (2) M 06aaCTH
COBpPEeMEHHOro oJjejeHeHus (3)

Ecau B TOM u1d HHOM paloHe 3eMHasi NMOBEPXHOCTb MMEET BBLICOThI,
(ipeBbIlIAIOLIHE BBLICOTY KJIMMATHYECKOH CHEroBOd JWHHH, TO HMEHHO
3llecb HaKoIlJ/JeHWe CHera NpUBOAUT K ero npeo6pa3oBaHuio B GupH H Jen
1 Bo3HHKaeT JeaHHK (cM. puc. 4.1). Tax, Boilie KJMMaTHUECKOH CHETOBOMH
JUHAH oKa3biBaeTcd Bcsl AHTapktuaa, BepuwiunHbl AHx H Kopauibep,
HeKoTopble ropbl AJIICKH, 3[€Chb i PACMOJaralTcs A1e0HUKOBbLe CULCTEMbL.
Ouu TakXKe HAXOAATCHA BbllUe KJAMMaTHYECKOH CHEroBOH JIMHMHM, pacnoJio-
xeHHOH Ha 3emJe Ppanua-Mocuda Ha Buicotax 50— 100 m, na Mnuu-
6epreHe okoso 450 M, Ha KaBka3se Ha Bbicotax 2700—3800 M, Ha ['nma-
Jdasx 4900—6000 m # T.A4.

Takum o6pa3om, eaa8Has APUMUHA CYLULECTBOBAHUA OAEOEHEHU —
Kaumaruueckas. OCHOBHbIM YCAOBUEM CYULECTBOBAHUA AEOHUKOB CAY-
HCUT NOAOHUTEAbHBLL CHe2080U 6aranc, T.e. npeobaadanue HaAKONACHUA
CHeea HaO e2o pacxodosanuem, wemy cnocobcreyer 604buoe KOAULECTBO
T8epdbix armocheproix 0cA0K08 U OAUTEAbHbLEL nepuod OTPULATEAbHbLX
remneparyp 6030dyxa.

HauGonee 6aaronpuated nisi o6pa3oBaHHs JeJHHKOB MOPCKOH KJu-
MaT ¢ GOJbIUKAM KOJMUYECTBOM OCaIKOB H mpoxjaaiHbiM JetoM. Cyxof
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KOHTHHEHTAJ/bHbIH KJAHMMAT C XKapKHM JeTOM MeHee 6/1aronpHATeH AJsk
o6pa3oBaHHsA JIeJHHKOB. ;

[ToMHMO KJIMMATHYECKHUX YCJOBHH 06pa308anuio Ae0RUKO8 CROCOO-
CTBYIOT U Yycaosua opoepaguueckue u 2ceomopgorocuseckue: Gobline
BBICOTBI, 3KCMO3HIUHA CKJIOHOB (CeBepHas B CEBEPHOM MOJYLIAPHH U 10XK-
Hasd B I0)KHOM), 6JaronpusTHas OpHeHTaUHUs FOpPHbIX XpeGTOB MO OTHO-
IIEHHIO K HaMpaBJ/ieHH!I0 NMepeHoca BJa>KHbIX BO3AYIIHbIX Macc, MJAOCKHe
WIH BOrHyTble ¢opmbi peabeda. Ha ceBepHbiX ck/aoHax JIXKyHrapckoro
Anaray k1umarHuyeckasi CHeroBasi JIHHHfl paclo/oKeHa, HANpHMep, Ha
BbicoTax okKoso 3000 M, U Ha I0XKHBIX CK/JAOHAX — Ha& BBLICOTAX OKOJIO
3500 M. B uentpanbHbix uactax rop Cpeaneit A3uu 31a JIHHUA JEXKHUT HA
Bbicorax 5000 — 5500 M, B mnepudepuilHbIX — Ha BbicoTax 3000 —
3600 wm.

HakonseHde cHera Bbillle KJHMaTHYECKOl CHErOBOH JIMHHH He MOXKeT
Npoao/KaTbCA GECKOHeUHO, H OH JOJ/KeH KakuM-TO o6pa3oM «pasrpy-
Xarbcsi». ITO NporcxoauT 6aaronapd nepemellleHHIO HAKATJIHBAIOLLUXCSl
Macc cHera M Jibja HHXe CHeroBo# JIHHHHM H MOC/JenyiollemMy HX TasHHIO
H HCrapeHHuIo B Gojiee TemJbIX yCAOBHUAX, TAAHUIO JleJHHKA Bbille CHero-
BOi1 JIMHHH, CXOAy JIaBHH, & HA MOKPOBHBIX JleJHHKaX TaK)Xe H B pe3yib-
TaTe OTKaJblBaHHA MACCHBOB Jbja ¥ 06pa3oBaHus aiicGepros.

Jlunus ¢ nyasresvim cHeeco8bim 6aranHcom Ha Tejle CaAMOTO JeaHHKa
NPOXOAUT HEMHOTO HHXe, YeM KJAHMaTHyeckas CHeropas JMHHA B 1aHHOM
paiioHe 3emad. ITO MOXeT ObiTb OOGBACHEHO KakK AOMOJHHTENbHbIM
NOCTyMJieHHeM CHera Ha MOBEepXHOCTb JeAHHKA MyTeM MeTeNeBOro H Jja-
BUHHOIC MEpeHOCa, TaK U OXJaX[alolUlUM BJAUSHHEM CaMOro JIeJHHKA.

C MHOTOJIETHHM MOJIOXKEHHEM CHeroBOW JIMHHU Ha MOBEPXHOCTH Jies-
HHKa npuOAU3HTE]bHO COBNajaeT TaK Ha3biBaeMas (uUPHOBAA AUHUR,
oTAe A0l as NOBEPXHOCTh (ppHA OT MOBEPXHOCTH Jbla.

CymmapHble NJOLWAAH COBPEMEHHOrO oje[JeHeHHsl W 3amnachl BOAbI
B JlefIHHKax Ha 3emJe Goliu npuseneHbl B Ta6a. 3.1. KpynHeituine o6aac-
TH OJlefleHeHHs W HUX IJIOWaAd ykas3aHbl B Tabda. 4.1.

4.2. THNIbl JEAHUKOB

JleOnuku nHa 3emae nodpa3dernrdTcia HA 0B8e OCHOBHbLE epYnnoL:
NOKpOBHbLE U 20pHbLe.

MokpoBHble NeJHHKH pa3MelialnTcsd Ha MaTepuKax WAH KpYMHbIX
OCTPOBAX: K HMUM OTHOCATCHA JeIHWKH AHTapKTHabl, ['peHsaHauH, apKTH-
yeckux octpoBoB (3emas ®Ppanua-Mocupa, Hosaa 3emasa u ap.).
dopma NOKPOBHBIX JIeJHHKOB B MeHblUel cTeneHH, YeM y FOpHbIX JeJHH-
KOB, 3aBMCHT OT pesbeda MOACTH/IAIOLIEH TOBEPXHOCTH 3€MJAU H B OCHOB-
HOM o6ycJiOBJleHa pacnpejejeHdeM CHeroBOro MUTaHHWA JeJHHKa.

[TokpoBHble eIHUKN NOAPa3AeNAOTCA Ha Ae0HUKO8bLE KYnoaa (Bbl-
NyKJbie JeIHHKH MOIHOCTbo 10 1000 M); sednukosoie wjuteor (KpynHbie
BBIMYKJble JJeIHHKH MOLIHOCTBIO 6osee 1000 M W nuowianbio NOBepXHOCTH
cBbile 50 Thic. KM?); 86L800HbLe A€0HUKU (OBHICTPO ABHIKYILLHECS JIeIHH-

84



Ta6aunna 4.1. Kpynneimue o6aacty cOBPEMEHHOTO OJElEHEHHA 3EMHOro Wapa

i

O6aactb oJieleHeHun ( n.’lOlLlaJlb one,ueﬂeuun
ThC. KM?
L S
AHTApKTHAA 13 980
I‘peHJIaH;mﬂ I 803
Kanaackui ApkTHueckHil apxunenar 150
Ansicka 103,7
O-Ba cOBETCKOH ApPKTHKH 56,4
Apxunenar llnuuGepren u 0. S1n-Maiten 35,2
[umanas 33,0
Taub-11anb 17,9
Kapakopym 16,3
Beperosble xpe6Thl (CeBepHast Amepuka) 15,4
HaHbluanb 13,0
Ilamnpo-Anait 12,1
O-. Ucnanpus 11,8
KyHbayHb 11,6

[Tpumeuanue. Ilo ganubim Fnsunonoruyeckoro caosapst (1984) ¢ okpyraeHHAMH.

KH, yepe3 KOTOpble OCYLIeCTB/AACTCA OCHOBHOH pacxof Jibia MOKPOBHBIX
JIeJHHKOB; BbiBOJHbie JIEAHHKH OObIYHO 3aKaHYHBAIOTCA B Mope, oOpa3ys
M1aByyde JeJHUKOBble F3bLIKH, AaiOlde Hauyajo MHOTOUUCAEHHbIM ai-
c6epram He6OJbLIOrO pasmepa); wesoqossie aedHuKU (NN1aBaOLIHE HIH
YacTHYHO OMHpalolliMecs Ha MOPCKOe MHO JIeHHKH, ABJASAIOLIHECH Mpo-
JOJXKeHHeM Ha3eMHbIX JeJHUKOBbIX MOKPOBOB; OHH JNBHXYyTcA ¢ Oepera
K MOpIO H 006pa3yloT KpynHble aicOepru).

[CopHbie JegHHKH MOApa3AedsoTCA Ha TPH MOATPYNNbl. DTO Ae0HUKU
sepuiun, Jexallie Ha BepUIMHaX OTAeJbHBIX rop, XpeGTOB M TOPHBIX
CHCTEM, B Ka/lbllepax BYJKAHOB; Ae0HUKU CKAOHO8, 3aHHMAIOLLHe fernpec-
CuM (BMaaHHbl, Kapbl) Ha CKJIOHAX FOPHbIX XpeOTOB; JOAUHHbLIE AEOHUKL,
pacrnofaramouifecss B BEpXHUX H CPeIHHX YacTAX FOPHbIX AOJHH.

OGuwHpHbie TOpHbIE JeJHHKH PACHONOXKeHbl B KDPYMHbIX ¥ BbICOKHX
ropHbix MaccuBax — B I'umanasnx, na [lamupe, Taub-llane, B Anbnax,
Ha KaBkase, Ha Aasicke # T.n1. Camblil KpynHbIH TOPHBIH JIeAHHK —
Jgenanuk bepuura na Anscke maunolt 170 km.

B CCCP nokpoBHoe OJlefleHeHHe 3annmaer HauGoJbLIKHe jvioua
Ha Hosoit 3emse (23 645 km ) CenepHoit 3emse (18325 km?), 3emie
®panua-Hocupa (13735 km?); _TOPHbIE JIEJHHKH 1ICIoT Hanéonbmyro
naouiagb Ha HaMHpe (7515 km?), TsHb- LLIaHe (7326 km?), T'nccapo-
Anae (2293 km?), Boabwom Kaskase (1424 km?), a Takxke Ha [k yHrap-
ckom Anaray, Antae 1 Kamuatke. Camble KpYMHble TFOpHbIE Je1HHKH
B CCCP — nenuuku PequeHko niaowanbio 652 KM H IaHHOU 77 KM Ha
[Tamupe u IOxHblii UHblNbUeK nuouiaabio 567 KM% u gaudHoil 60,5 KM Ha
Taub-lane.

Ha npors)keHuH reojoruyeckod MCTOPUHM MJOLLAAb OJe€HEHHA Ha
3emJie CyllieCTBEHHO H3MeHs1ach. Tak, nJ0u4a b JIeAHHKOB B NOC/EAHIOI0
JIeTHHKOBYIO 3MOXy NOCTHTana 34 MJH. kM® (B 2 pasa 6oJblie COBpe-
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MeHHO#), a B 3M0Xy MaKCHMyMa YeTBePTHYHOrO OJle[l€HEeHHs]
55 man. km®> (B 3,4 pasa Gosblue COBPEMEHHOMH ).

4.3. OBPA3OBAHHE H CTPOEHHE JIEAHHKOB

Ha Ka)1oMm JiefHHKe MOXKHO BbIIENHTb [Be 06/1acTH: BEPXHIOO, Tae
HIeT HaKoMJeHHe cHera, ¢upHa H /bla, U HHXKHIOIO, T'ae Jen, nepeme-
CTHBIUIHIACSA H3 NepBOH 06/1acTH, TaeT. ATH 06/1aCTH Ha3bIBAIOT COOTBET-
CTBEHHO 00.4aCTb10 NUTAHUA (aKKYymyAaayuw) U 0baactero abaayuu (pac-
xoda).

Boinapaoiuii  Ha  NOBepXHOCTb JeAHHKAa H  MOCTYNAIOLIU#
¢ MpUJeramliHX CKJIOHOB CHer NnocTeleHHO HaKannHBaercs, YIJIOTHAETCs
Noj AaBJjieHHeM BhILLEeXalMX C10eB H Moj BAHAHHEM peKpHCTalH3a-
UMM ¥ YACTHYHOTO TafAHUA H 3amep3aHusi MPOCOUUBLUeHCA (HHPHIbTPYIO-
utedicsl) BOAbl MpeBpalllaeTcsl CcHayalda B 3€PHUCTbIL CHee, a 3areM
B upH, WiH 3eprucToiui aed, NpeAcTaBAAOLIHA COOGOH KOHrJIoMepar
GecchopMmeHHbIX 3epeH nbaa KpynHocTbio 0,5—5 mm. CpexeBbinaBLIMil
CHer MOXKeT MMeTb O4YeHb Manyl maotHocTb (o 100 kr/m®). Ilo mepe
YOJOTHEHHA W PeKPHCTaMJIH3aUuUH ero MJAOTHOCTb Bo3pacraer a0 200—
400 «kr/m® dupH HMMeeT yXe MJOTHOCTb mopagka 450—
800 kr/m®(B cpenHem okoso 650 kr/m%).

HanbHefillee ynjoTrHeHHe ¢HpHA U peKpUCTaANIH3alUHA NOPHBOAST
K 06pa30BaHHIO 4e0HUKOB020 (eaeTyeproeo) abda ¢ NAoTHOCTbI0 800—
910 kr/m® B 3aBucHMOCTH OT THHa 06pa3oBaHus. [1J1OTHOCTH UHCTOrO
Jabaa 6e3 my3blpbKOB BO3/yXa NpH HOPMaJbHOM aTMOC(EpHOM NAaBJIEHHH
okos10 917 xr/m® Ha Gosbwoil ray6GuHe B ToJile J€IHMKA MJOTHOCTb
JeJHHKOBOTO JbAa MNOA BJHSAHHEM [aBJIeHUS MOXeT YBeJIHUHTbCA [0
925 kr/m>.

Ha o6Gpa3soBaHHe TOMILH JeJHHKa BJAHAIOT TakxXe: siBjleHHe pexceasn-
yuu, T.e. CIOCOGHOCTb KPUCTAMJIWKOB Jbla MPOYHO CMep3aTrbCA ApYr
C IpyroM H 3anoJHATb HOpbl H TpeLIHHbl; yMeHbllIeHHe TeMMepaTyphl
NJaBJeHHs C yBeJudeHHeM AaBjeHusi (yBeiHyeHde aapjenus Ha 10° Ila,
Wid | atm, noHuxaer Ty Ha 0,0073° C, no3TOMY B ToOJLLe JeJHHKa, T1e
AaBJieHHe yBeJuuuBaercsl npubausureabHo Ha 10° [Ta (1 arm) Ha Kax-
nbie 10—12 m ray6HHbl, Jeq MOXKeT TaATb U NpU OTpHUATeNbHOH TemMe-
partype),; fiBJeHHe KOHNCEAAYUU, T.€. TOBTOPHOE 3amep3aHHe Tal0H BObI
Ha MOBEpXHOCTH Jbja.

Takum o6pasoM, B JeqHHKax Ha6a0QaeTc TPH NPUHUMNHAABHO
pasnuyHblx crnocoba o6pa3oBaHHA JbAa — NYTeM peKpHUCTaNIH3aulH
cHera ¥ ¢HpHa (mox pnaBjeHHeM), NMyTeM 3aMep3aHHA TajoH BOIbI
B TOjlle pHpHA (MHMHUABTPAUMOHHBIH Jen), NyTeM 3amep3aHHs TaJjloH
BOJbl Ha MOBEPXHOCTH Jbla (KOHXeJALUHOHHbIH HJAH TaK Ha3biBaeMbli
«HaJlOXeHHBI» Jel).

B pasjHuHbIX KIHMAaTHUECKHUX YCJAOBHMSAX, & TakXkKe B pa3HbIX 4acTAXx
OJLHOTO H TOro e JieAHHKa npouecc Je1006pa3oBaHHs HIET MO-Pa3HOMY.
Mo IT. A. [lymckomy u A. H. KpeHke, MOXHO BbIIe/NHTb HECKOJIbKO 30K
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ne1000pa30BaHisl, KOTOPble OTJAUYAITCA MO Xapakrepy TasHHA exe-
[OHOTO CHera, CTeNeHH BONOOTAAYd M BHIAA J1e1000pa30BaHHA:

|. CHexmnan (pekpucrassusayuonnan) 3ona. TasiHHe © BOLOOTAAYa
oTcyTcTBYIOT. Jlenoo6pa3oBaHHe MPOUCXOAHT ULEJHKOM INyTeM peKpH-
ctannudauud. ToauwuHa ¢upHa 50—150 M. HuxHsAs rpaHudua 30HBHI
COOTBETCTBYeT cpelHed rogosoli Temmepatype okono —25° C. 3ona
pacnpoCcTpaHeHa BO BHYTPEHHWX uacTsiXx AHTapkTHAbl (Bbiwe 900—
1350 M Haa ypoBHeM mopdA) U I'pennanaud (Bbiuie 2000—3000 M), Ha
poicouadinx ropax Ilamupa (Boiwe 6200 m).

2. CHexcHo-(upro8as (pexpucTairu3ayUoOHHO-PEeNEAAYUOHHAR) 30-
na. Cnaboe TasgHUe NPOUCXOAHMT JHIUb B TeNJAbA Mep1oi roaa, BOL0OOTAa-
yd MpaKTHYeCKH OTCYTCTBYeT (Tajas BOLa BHOBb 3amep3aeT BHYTpPH
rogoBoro cjos cHera). Jlexoo6pa3oBaHuHe HAET B OCHOBHOM IyTeM
pekpHcTanin3daund. Toauiuna pupua 20—100 m. 3ona xapakrepHa aJs
nepudepuys JeIHHKOBBIX NOKPOBOB AHTapKTHIb (Ha BbicoTax 500—
1100 M) W I'pennanauu, aas BbicokHx rop Ilamupa (Beiwe 5800 M)

3. Xoaodrnas ¢uprosan (x0400HAA UHDUAGTPALUOHRHO-PEKPUCT ALAU-
3ayuonnas) 3ona. TasHhe ¥ BOLOOTAAuya H3 rOLOBOrO CJOSI CHera yme-
peHHble. B HAXKHHMX CJOSIX BOAA BHOBL 3amep3aer. JlenooGpasoBanue
HPOMCXONHT Ha 2/3 MyTeM 3amMep3aHust HHOWIbTPALHOHHOR BOABI W Ha
/3 nyTem pekpucraiu3audu. Temneparypa jsegHuka Hixke 0° C. Bra
30Ha LWHPOKO PACNpOCTPAHEHA B rOPaXx C KOHTHHEHTAJbHBIM KJ1HMAaToOM.

4. Tenaas ¢puprosan (reniasa UHEGUALTPAYUOHHO-PEKPUCTAAAUAYU-
onHas) 3ona. TasiHWe ¥ BOJOOTAAuUa 3HAuYHTeNbHble, (OPMHPYETCHA HH-
TeHCHBHBIH CcTOK. JlenooOpa3oBaHHWe HIeT B paBHOH CTemeHH MyTeM
HH(HUABTPALMOHHOrO 3aMep3aHus U peKpUcTalau3auud. Tonwuda pup-
na 20—40 m. Temneparypa seaHuka okoso 0° C. 3oHa wHpPOKO pacnpo-
:TpaHeHa B ropax U Ha apKTHYeCKHX OCTPOBaX B YCJIOBHAX MOPCKOTO
KaHmMara.

5. Duprogo-aedanas (un@uasTpayuonHas) 3ona. TasiHue H BOLO-
oTJjauya 3HayuTenbHbl. Jlegoo6pa3oBaHHe B OCHOBHOM HH(HJIbTPALHU-
onHoe. ToawuHa ¢upHa He Gosee 5—I10 M. 3oHa XxapakrepHa ans
rOpHbIX JIEAHHKOB B YCJIOBHAX KOHTHHEHTAJbHOrO KaHMara.

6. ona aedanoeco nuranus (UHOUALTPAYUOHHO-KOHHWEAAUUOHHAA).
Tasiune ¥ BomooTnaya HHTeHCHBHble. JlegooGpa3oBaHHe wuIeT MNyTem
HHOHJALTPAIIMH H KOHXeNALHUH, T.e. 3aMep3aHust TajJoi BOAB Ha MoBep-
NHOCTH J1bAa H (POPMHPOBAHHUA «HAJNOXKEHHOro» Jbaa. PUpHa B 3TOH 30He
HeT. 30HA THMUYHA A/ FOPHbIX JeJHUKOB B YCJOBHUAX KOHTHHEHTAJbHOrO
KJAUMaTa.

[lepeuuncseHHble Bbille 30HbI 06pa3yoT 06/1aCTb MHUTAHUA (AKKYyMYyJas-
uuu) JenHvka. Mx nosepxHocTb mnpeactasieHa JauG0 cHerom, 1160
bupHOM, JUGO NbIOM.

[TockonbKy HaKOM/eHHe U TasiHWe CHera H JibjJa NPOUCXOAHUT C rOAO-
BOW MepHOLHYHOCTbLIO, @ YCJOBHA HAKOIJEHHUA U TasHHA Jbla U 3amep3a-
H{S TaJoi BOABI B TOJLLE JeIHHKA OT rola K roay H3MeHSIOTCs, JeIHHK
B o6/acTd NHUTAHWA OGLIYHO HMeeT CJOMCTOe BepPTHKalbHOE CTpOeHHe.

B 3aBucHMOCTH OT KJHMATHYECKHX H OporpadHuyeckux YCJOBHH
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«HaGop» 30H Jiegoo6pa3oBaHus y KOHKDETHOro JieAHHKa MOXeT Oblity
pa3yuuHbiM. Tak, CHexXHafd 30Ha MNPaKTHYeCKH OTCYTCTBYET Y TODHbIY
JeAHHKOB (KpoMe HEeKOTOphIX BeplwHH Ha [lamupe, Diabbpyca Ha KaBKa-fI
3e W ap.). Ha nexnukax KaBkasa Takxe NpakKTHUYeCKH OTcyTCTBye-ri
XOJI0AHasi (PUPHOBAS 30Ha.

[locTeneHHOe HaKOM/JIeHHe CHera U JbJa B 06/1aCTH NHTAHUA JlelIHHKa
BeeT K TOMY, 4YTO IO/ BJAHSIHHMEM CHJIbl TSIKECTH U IPAJAHEHTOB AABJEHHS
U36LITOK Jbaa, obJiajaloliero MJaacTHUHOCTbIO, cMmelnaeTcd B o006JacTh
a6JsLKH, T1e NOCTeNneHHo taet. Jta 06/1acTb He HMeeT HUPHA U COCTOHT
Auub #3 abpa. O6aacrtb abiasUUd Y TOPHBIX JIEIHHKOB 4acTO Ha3blBaIOT
A36IKOM AEOHUKQ.

TunuuHoe cTpoeHue NMOKPOBHBLIX M TOPHBLIX JIEJHHKOB MpHBELEHO Ha
puc. 4.2 1 4.3.

OrHouiende miomand o6GNacTH NUTAHUA (aKKyMyJsiUUH) JeAHHKA
(Fn) K mowanu o6aactd abasiuuu (pacxopa) (Fa) Ha3bIBaOT 4€0HUKO-
8biM KOIPPuyuenToM:

= Fo/Fa. (4.1)

3HayeHue JeAHHKOBOrO Ko3((huUHEeHTa pPa3JU4YHO Y pas3HbiX JeIHH-
KOB. B coBpeMeHHLIX yCJOBHSIX AOJHHHBblE JenHukd AJjbn, Kaska3sa,
CkaHaMHaBUH UMeIOT £, OT | 10 2. Y KapoBbIX JIeIHUKOB 3TOT KO3h DU -
eHT MeHblue (0,5—1).

B Tese KpynHbIX JIEIHHUKOB HUMeeTCs CJAOXKHAaA eudpoepaguueckasn
cers, TpeicCTaB/sdOlLan COGOH CHCTEMY B3aWMOCBA3aHHBIX MOJOCTEH,
TPOTOB, TPELIHH, KOJOLLEB, KABEPH, NOJHOCTbLIO HAH YACTHYHO 3aMOJTHEH-
HbIX BOIOWH, JIMHH3 BOAbI H py4eHKOB.

B Mectrax u3meHeHWdA penbeda J0XKa JeIHHKa (paclUdpeHHe HJIH
neperuG J0XKa) NpU ABHIKEHWH JieAHHKA BO3HHUKAIOT COOTBETCTBEHHO
npodoabHeie U NONEpe1Hsle TPEUyUHbL.

Ha noBepxHOCTH © B TOJLLE JeJHHKA, a TaKxKe BOJIU3K Hero BCcrpeya-
10TCS CKOMJIeHUs OGJOMOYHOTO Matepuaia — mopenst. OHU noapa3ens-
IOTCA Ha [Be OCHOBHble TPYIIbl — 84€KOMbLE, B KOTOPbIX 06JOMOYHbBIH
Marepuan nepemeliaercsl JeIHUKOM, H OTAOXEHHbLe, NPEACTaB/SAIOLLI1e
coboil ckonsieHre 0GJOMOYHOTO Marepuana, paHee NpUHECEHHOrO U OTJO-
KeHHOro nenHukoM. CpeaH BJIEKOMbIX MOpEH BBIAENAIOT MOpEHLI nogep-
XHOCTHbLEe (BKIO4asas 60ko8ble, CpeOuHHble, nonepedrsie U (HPOHTAAbL-
Hble), 8HYTperHue u npudoxnsie (puc. 4.3; 4.4).0OTi0XKeHHbIE MOpPEHbDI
NoApa3nensiioTcAd Ha Oepezosoie U KOHE4HbLe.

4.4. NTUTAHHE N ABJIAUHNA JIELHHKOB,
BAJIAHC JIbAA U BOAbI B JIEAHHKAX

[luranne negHnka. OCHOBHBLIM HCTOYHHKOM MUTAHHSA JIeJHHKA CJAYXKAT
TBepable aTmMocdepHble ocagkd. KpoMe HHX B lIIMTAHUH JeAHHKA ydac-
TBYIOT [JOXK/AEBble XHIKHE OCadKH, MeTejeBblH NepeHoc, T.e. NPUHOC
BETPOM CHera Ha MOBEepXHOCTb JIEAHHKA CO CMEXHbIX MOPHbIX CKJOHOB;
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Puc. 4.4. Cxema nonepeyHOro CTpoeHHs nea-
HHKaA:
8aexombie mopenst: A — npuaonnasn, b — Buyt-
peunsist, B — cpeaunnasn, I’ — nonepeunasn, 4 —
6okoBast

JIaBHHbBl, MPUHOCALLHE AOMNOJHHTe/NbHble 06beMbl CHera Ha JelHHK; KOH-
JfleHCauuss BOAAHOro napa B TBepaylo ¢(a3y (cy6mumauud) HIAK Tak
HasblBaemble «HAapacTAOILHE» OCAJAKH — HHEH U H3MOpPO3b; «HAJOXKeH-
Hbll Jle», T.e. BHOBb 3aMmep3alollide TaJjble BOLbl CE30HHOrO CHera.

[To nanubvim B. M. KotaskoBa, BKJaa OCHOBHBIX COCTaB/AAOIINX B NH-
TaHHe TOpPHbIX NOJHHHBIX JIeIHHKOB TaKOB: BbiHajalolile OCaikH AaIoT
809 o6uieil akKyMyJfALMH, «HapacTawiiie» ocaakd — 0—2, MeTeneBblil
neperoc — 15, aaBuubl — 59%. [Aa MaiblX JeIHHUKOB 4O OCaLKOB
cokpaiaercss 10 20—30%, a 1015 MeTeneBoro H JaBHUHHOrO MepeHoca
YBeJHUMBAETCA COOTBETCTBEHHO 10 50—60 u 20%.

Pacxon Bemectsa B Jaeatuke. [aBHOH coctaBasilowel pacxona
BellecTBa B JeaHHKe (abaayuu) sABjAerca TasHHe Jbaa. Kpome Toro,
C MOBEPXHOCTH JbJa (CHera) NMPOMUCXOLMT HCMapeHHe, a Tak)ke HHOrAa
M CLyBaHUe CHera BeTpoM (mexanu4ueckas abaayus).

Paznuuaior Tpu suda abaayuu: no0se0HUKO8YIO, BHYTPULEOHUKOBYIO
1 nosepxnocTryro. [lodrednukosas abaayus NPOUCXOAUT Ha rpaHule
JeH1Ka C JOXKeM W BhI3biBaeTcH MOCTyMJeHHeM TenJja U3 FPyHTa, TPeHH-
€M JIbJ1a O JIOXKe H K HAKOH BOJLOH, NpOHUKaWLLel noa Nel. Buyrpusrednu-
Kosaa abaayua (Tassue) NPOUCXOAUT BHYTPHU JelHHKA U OODBACHAETCH
TpeHWeM OTAeJbHbIX CJ0€B JeJHHKa, UUPKyJasuued BOAB M BO3NyXa
B MOJOCTAX U TpelldHax JeiHuka. Ha pomnio o60uX ynoMsHYyThHIX BHAOB
a6asiuuK npuxoauTca meHee 5% o6uleil abasiuMd JeJHHKa.

FnaBubli BUA JeQHHKOBOH abJALUN — nOBEPXHOCTHAA abaayus,
npeacras/ifolas co6oi yOuulb cHera, (pupHa M JbJa Ha NMOBEPXHOCTH
JenHuKa, o6ycaoBjeHHas MerteopoJsordyeckumu akropamu. OCHOBHOH
cocTaBasollell MoBepXHOCTHOH abasauud sABaserc rasxue. Hcnapeuue
HrpaeT HEKOTOPYIO pOJib JHIIb B YCJOBUAX KpalHe CyXOro U COJHEYHOro
BBICOKOTOpbS.

Ha npouecc a6asuuu JegHHKa OKasblBAIOT BJHAHHE COMHEYHasd
pagualud, TemrnepaTtypa U BJAa>XHOCTb BO3/lyXa, UCNapeHHe H KOHJeHca-
uus, atmocdepHble ocaikH: TBepable OCagKH — CHer — yBeJHYHBAIOT
asb6eno NOBEpXHOCTH JeAHHKa H ocaabasIoT MpoLece TasHUsA, XKHUIKHe
OCanKH (IOXOb) HECKOJNbKO YCKODAIOT MpOLECC TasHHA.

A6asiuuio o6bIYHO BHIP2XKAIOT B MACCOBLIX WJH OGb€MHBIX e€LHHHLaX
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(MJH. T B TOL MJIH MJH. m® BOABl B rO1), HHOTA@ MCIO/bL3YIOT MNOHSTHE
ylleJleOH abaAauuu (T/M B roi) HWIH cjaos abasuud  (TasiHuA)
(mm/ron).

J11 NOKPOBHHX JIEAHHKOB, OMbIBAeMbIX MOPSIMH, pacxol Jbaa (10
80%) NPOHCXOAMT MEXaHHUECKMM INyTeM B pe3yJjbTate 06pa3oBaHUS
alicbepeos. Aficbepru yBJjeKaloTcsi MOPCKHMH TeUeHHSIMH H BETPOM H yXKe
KaK KOMIIOHEHThl peXHMa OKeaHa HAuUWHAIOT OKa3blBaTb Ha MOpCKHE
BOIbl ONpECHsiolllee M OXJa)awllee BO31EHCTBHE.

TaJible BOABI JIEAHHKOB HIPAIOT BaXHYIO POJb B KPYrOBOPOTE BO[bl
g npupone. HaubonbliMil BKJIan naer tasiHHe B OKeaHe atcbepeos —
OTKOJIOBILHXCS yacrel _OKPOBHbIX JIEHHKOB. Tak, no naHHbIM MOHOTpa-
¢un «MHpOBO# BONHBIA GalaHC U BOLHblE PECypCh 3eMJm» Aurapkruaa
[4eT JeHUKOBBIH CTOK B OKeaH B pasmepe 2 31 toic. KM rox. [pennan-
nusi 1 apkruyeckue octpoBa — 0,70 Thic. KM® BOJbl B rO. Tamme rop-
HbiX JeqHHKOB, no naHubiM A. H. Kpetnke, naer B cpegHem 412 KM® Bozbl
B rOA.

banaHc aspa u Boabl B degHHKe. [I0CKONBKY B JleqHHKAX MPOHCXOMAMUT
nepexoj Jbaa B BoAy H, HAa06OpOT, BoAbl B Jel, & Jieq H BOAa HMEIOT
pa3/IMYHYI0 MJAOTHOCTb, 6ajaHCc BewecTBa B JeAHHKax ynoOHee BCero
Bhipa)KaTb B endHuuax maccol. CorsiacHo o6leMy YpaBHEHHIO BOJHOrO
6ananca (2.1) u (2.5) ypaBHeHHe GasaHca Macchl MOPHOrO JieaHHKa
MOX<HO mpexacraButb (mMo B. M. Korasikosy u I' H. [ony6eBy) caenyio-
wum o6pasom. [IpuxoaHyro yactb ypaBHeHHs] cocTaBaT ocaakH X (caa-
ralouiMecs M3 TBEPAbIX H XXHAKHX ocankoB X = X3 + Xx), MeTe/eBbli
nepeHoc Y,, /NaBHHHBH NepeHOC Y,.,, KOHOAEHCaUHUs BOISHOro mapa
B TBepAYI0 Pasy Zyows. PacxogHasd yacTb ypaBHeHHA OyIeT BKJIOYATHb
CTOK TaJIOH BOAbI C JeJHHKa Y. M ucrnapeHue cHera M abaa Zucn.

Takum o6pa3om, ypaBHeHHe GajnaHca Macchl JiefHHKA MOTYYHT BUJ

X + yM + y.nau + Zxonn = yT + Zucn + AU, (42)

roe 4+ AU — u3meHeHHe MacChl JIeAHHKA 3a UHTEepBaJ BpemeHH Af.

[TockonbKy 1060H JIeIHHK COCTOUT M3 TBepAOH (cHer, QHpH, Jaen)
¥ KuAKO# (Bopa) ¢pas, ypaBHeHHe 6anaHca Macchl JeiHHKa (4.2) moxer
ObITb pasneneHo Ha aBa. Jas XUAKOH da3bl (6anaHca BOAbl B JeHHKE)
MONY4YHM

X,K + yT == ycT + yaaM i AUB, (43)

rne Y, — tasiHHe cHera, (GHpHA M JbAa Ha NMOBEPXHOCTH H B TOJLULE
JIeAHHKA, Ysaw — MOBTOPHOE 3aMep3aHHe TasblX H LOXKAEBbIX BOA, Yer —
CTOK BOJbl 32 npejesbl JeiHHKa (CTOK, BhITEKAIOLIMH H3 JIeHHKA PeKH),
+ AU, — n3meHeHHe 3aNacOB XHAKOH BOAbl B JIeAHHKeE.

Hasa tBepnoi ¢aswl (6ajaHca Jabra) NOMYyUHM

XTB + yM + y.nas + yaaM + Zxoun == YT + Zm:n + AU.n, (44)

rae Y,as — 4acTh BHOBb 3ameps3ilied BOAbl (CM. Npeabiayliee ypasHe-
Hue), & AU, — u3meHeHHe Maccol (o6bema) Jbaa B JeIHHKE.
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Ecan ciwoxuts ypabuenus (4.3) u (4.4), 10 mojayyum ypaBHEHug
(4.2). Tpu 370M Heo6X0AHMO yuecTb, UTO0 X = Xu + Xpo, + AU = o
+ AUs = AU,. B npusenenHoM aHaju3e 6ajaHca Jabaa U BOAbl B Jefs
HHKe He YYHU ThIBA/IHCh H3-3a HX He3HAYHTENbHOCTH BeJIHUYHMHbI KOHJEeHCa-
LUHH BOASHOL0 napa B XKHUAKYIO (a3y H HClapeHHe BOAbI.

YpaBHeHMe Gananca Macchl JeHHKA MOXET GbiTb NPUMEHEHO K Jel-
HHKY B U€JIOM pjiy K JI0GOH ero yacTH, Hanpumep K 06J1acTH NHTaHUA HJIH
obaactd abysiyuu. B o6aacTH NUTaHUs HAGAIOAAETCS MONOMKHTEIbHbIH
GanaHc MacQpl bga, HHXKe — OTpULATebHbIA. Mexny 3TUMH o6acTs-
MH, Ha TPaHyye NHTaHHUA JeJHHKa 6alaHC Macchbl HyJ1eBOH.

IpaHnua nuranus sennHka MoXeT coBnagaTth ¢ (DUPHOBOI JMHHEH,
oTAeNfAIoel o6acTb pacnpocTpaHeHds GHPHA OT 06/1aCTH OGHaKEHHO-
ro JbJla, HO MOXeT JleXKaThb H HECKOJbKO HHXXe (DHpDHOBOH JMUHHUH. B 3rom
cayuae MeXNy rpanulei ¢pupHa U rpaHuLel MUTaHHUA JeJHHKA HAXOLHUT~
€l M0J10Ca TakK Ha3blBAEMOTO «HAAONCEHHO20» abda, 0GpPa3oBaBLIErocst
B pe3ysbTaTe NOBTOPHOrO 3aMep3aHHs TaJjoi BOAbl (30HA JeAfHOro
NUTaHud).

4.5. PE)XHM H RBH)KEHHWE JIEZHHKOB

1100 pexctimom re0nuKa NOHUMAIOT XAPAKTEDP U3MEHEHUR e20 06Bema
(maccer) u  gpopme, NPOABAANOWUICA 8 HACTYNAKUU U OTCTYnanuu
A€e0nuUKa.

Ecan aKKyMmynduua B JiefHHKe B LeJOM (JieBass 4acTb ypaBHEHHA
(4.4)) paBHA aGasiuuu (npasasi yacTb ypaBHeHus), 10 AU, = 0 u Jen-
HHK NO/XKEH ©pniTh ctabuueH. Ecan akkymynsauus npesblluaer abJsAUHIO,
10 AU»>0 R jenuux nonxen HapactaTh M Hactynarth. Ecau abasuus
nepekpbiBaeT akkymyasuuio, 10 AU,<<0, macca abga yMmeHblIaeTcs,
JeAHUK NO0JNXKey nerpaaMpoBaTbh H OTCTyNath.

Hrak, B lepHOabl MOMOXHTEJNLHOrO 6anaHca abla JeAHUKH LOJXKHBI
HacTynaTh, B nepdox OTpulaTelbHOro 6ajaHca JAbJa — OTCTyNnaTb. JTa
CBfi3aHHas C h3ameHeHHeM 6anaHCca Macchl JIeAHHKa H UMerouLad KJIHMaTH-
YeCKyl0 MNpHPony 3aKOHOMEpPHOCTb BbLINOJHAETCHA, OAHAKO, He Bceraa
crporo. HacTynanue u orcTynanue JenHuka, T.e. nepemeileHdsi ero
KOHla, 4aCTO 3ana3jblBalOT BO BpEMEHH M0 OTHOILEHHUIO K H3MEHEeHHIO
Maccol JelHHKa, Yrobbl e HUK NpHile] B IBHXeHHe, HHOr1a HeoOX0oaH-
MO HEKOTOpO€ K36nITO4HOe HaKomieHue jabaa. Kpome Toro, HactynaHue
MHOTla CBA3440 He TO/bKO ¢ KAWMATHYECKHMH MPHYHHAMH, a H C Mexa-
HHYeCKHMH (akropamu, Kak, Hanpumep, y IyJbCHPYIOUINX JeIHUKOB,
0 KOTOPHIX GYner cka3aHO HHUXKe.

Hacrynahhe u orcTynanue ielHMKOB MOTYT HMeTb pasjiMyHyIO Mpo-
NOMKHUTENDHOQTL, H3MepsieMYI0 HHTepBaJlaMd BPEMEHH reoJIorH4eckoro,
BEKOBOrO, MHOrojileTHero W Apyrux macwra6os. HacrynaHue 1 orctyna-
HHe JIeAHHKOB B reojoruyeckoM Macluitabe BpeMEHH OTOXKIECTBJAIOT
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cOOTBETCTBEHHO C 3MOXaMU 1 NMepHosaMu OJIeIeHEHHS U MeXKJleHHKOBHI-
vy 3MOXaMH H nepuonamH. MeHee npoaoJ/KHTeNbHbIe HACTYNAHHUA W OT-
cTyNaHHsl JeJHHKOB MCUYHCIAIOTCH MEPUOAAMH B J€CATKH H COTHH JIeT.

Koaebarusa ae0HUKOS, T.e. PeXXHM HX HACTyNaHWss U OTCTYNaHud,
cBsi3aHbl TMpeXje BCero C H3MeHeHWEM YCJOBHH NUTaHHA H abasuuu
qenHukoB. HacrynaHue JieZHHKOB OObIYHO HaG/I0faeTC B XOJOAHHE
{4 BJAaXXHble TepHoibl, OTCTyNaHHe — B TelJble u cyxue. KosaeGaHus
JeIHHKOB OTMeEUaloTC W B COBPEeMEHHYIO reoJ/IOTHUECKylo 3moxy. Tak,
3H4UUTEJIbHOE HACTynaHue JIeJHHKOB, MO-BHAWMOMY, Bbi3BaHHOE CHJb-
HbIM MOXOJIOLAHHEM W yBeJHUeHHeM yBJa)KHEHHOCTH, OTMeYaJoch B ro-
pax EBponbt B VIII—IX BB. 1o H.3. (puc. 4.5). Hacrynande JieaH#nkoB
nabaopanoch B Adbnax rtakxe ¢ 100 no 750 rr. H.3. B IX—XII
BB. MOTeIJIeHHe KAWMaTa NnpuBe/o B EBporne K NOYTH MOMHON nerpanaludu

T

X Puc. 4.5. Cxema H3meHeHuns
- HEKOTOPbIX NPHPOAHBIX YC-
/N \\ I 2\ na0Buii B EBpone 3a nocaen-
\ Il T ERAVA Hue 25 000 ser (mo B. M.
\\ J 1 \ TypmaHuHoOH):
\[/ \’ OTHROCUTEeAbNHbLE U3Menenus:
- - m (se smmd | — Temnepatypnl  BO3jayXa,
1 1 1 2 — yBJaXKHeHHOCTH, 3 — ne-
-1000 -500 o 500 1000 1500 20007er pHOABl HACTYMaHKA JeLHHKOB

JenHukoB. B koHue XII — nHauagae XIII croneTuit leqHHKKY CHOBa HauaJu
Hactynatb Ha KaBkase u B Anbnax. HoBoe 3HauuTesbHOe HacTymaHue
JAeqHHKoB Habmwoaanoch B XVI—XVIII BB, B cepennne XIX B. na Kaska-
3e u B AJibrax JieAHHKK OTCTyNanu, H B KoHue XIX B. BHOBb HameTH/IacCh
(ba3a HacTynaHuUA JeJHUKOB, Npojo/Kaswasacs W B Hauase XX B. Oco-
OeHHO 3HauHTeJbHOE HacTynmaHWe JedHHWKOB Ha KaBkade W B Aabnax
otmedanoch B 1907—1913 rr. [1pu6au3utensHo B 3T0 Ke Bpems HabJlio-
A4JI0Ch aKTHBHOe HacTynaHue JieAHHKOB Asisickd. HTepecHO OTMeTHTb,
4yto B 1906—1915 rr. sHepruuHoe HacTynaHue JeaHuKoB Gblio U B Cpen-
He#l Asuu. [Ipuumnodt nactynanus JjegHukoB B XVI—XIX BB. 6blio
of1Uee MOXOJNOLaHHE KAKMATA, KOTOPOe AaXKe Ha3biBalT «MaJibiM JIeJHHU-
KOBBLIM IepHoaOM». 3aTeM JeAHUKU EBpONbl HAauaju MOYTH MOBCEMECTHO
OTCTyNnaTh, YTO PSAL HccjenoBaTesell OO bACHANM NOTENJEHHeM KJauMmara.
B nocnegnue 20 set oTmeyaercd cTaGUaM3audsad JeIHHKOB EBponhl
M Ja)e HacTylnaHHe HEKOTODhIX K3 HHX.

OT HacTynaHusi M OTCTYNaHWA JIeAHUKOB, CBA3aHHBbIX B OCHOBHOM
C ©3MeHeHHeM YCAOBHH MUTAHUA ¥ TasdHHUA JeJHHKOB, CJelyeT OT/1HUYaTh
osuscenue redHUKO8, TPOSIBAAIOLIEECA B NepeMellleHHH (BCerga B OQHOM
HamnpasJieHHH) CaMHX Macc Jbjaa. baarogaps niaacTHuHOCTH Je[ OKasbl-
BAETCH TEKYUHM W MO/ AEHCTBHEM CHJIbl TSXKECTH U [AaBJEHHS MeLJeHHO
llepemeliiaeTcs.

JIBHXKEHHIO MacC Mbaa CNOCOOCTBYIOT GoJibluiasi MOLIHOCTb JieJHHKA,
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3HayUTebHble YKJOHbI ero MOBepXHOCTH M J10XKa, OTHOCHTEIbHO MOBHI-
nleHHasl TemmepaTtypa BO3AyXa (M JbAa), Tak HasbiBaemasl «BOASIHas
cMasKa» y Joxa. MollHble JeHHKH ABHraloTcsi 6bicTpee MaJOMOLLHbIX
(cudTaercsl, 4TO 3aMeTHOe ABHXEHHME JIeJHHMKA HauHHaeTcsl MNpH ero
MOLLIHOCTH, npeBbliaowed 15—30 M), Kpyronanaiouue JeAHHKA JBUra-
10TCA GbicTpee MOJIOronajalolidX, 1HeM, JeToM H B a3y HacTynaHus
JeHHK ABHXeTcsl ObicTpee, yeM HOUbIO, 3HMOH H B ()a3y OTCTyNaHHA.

JIBHXKeHHe macc Jbja B JefHHKe Gnaronapsa ae@opMauHaM CXKaTUSA
M pacTsXeHHs (NMpHBOAALIWM 4YacTO K paspbiBaM CHJAOCIUHOCTH Jibaa)
CYLIECTBEHHO OTJHYaeTcs OT ABHXKeHHA BOAbl B BOJOTOKAaX H BoJgOeMax.
JIBMIKeHHe MacC Jibla B JeHHKe MOXeT ObiTb TaK Ha3blBaeMbiM IJbiGO-
BbIM CO CKOJIbXXeHHeM BAO/b JOXa M BA3KO-MJIacTHYHbIM. B nocnentem:
cjyuae ABH)KeHHe Jiblla B JeJHHKe JONXHO NOAYMHATLCA 3aKOHY JaMH-
HapHoro aBHXeHusl (2.31): cKopocTb ABHXKEHHA Jbaa (v,) NPONOPLHO-
Ha/lbHa KBaJpaTy MOLIHOCTH JeaHHKa (h,) 1 NepBod CTeNeHH yKJIOHa ero
MOBEPXHOCTH [;:

va = khil,, (4.5)

rae kK — pasmepHblii 3IMOUPHYECKHH KO3 DHLHEHT.

dopmyaa (4.5), BAAMMO, yNOBJETBOPHTENbHO OTpa)kaer peajibHble
YCJOBHSI MHOTHX JIeJHHKOB, NMpU4yeM AJA JeAHHKa B 1eJOM OHa [aeT
Jyyulde pe3yJbTaThl, YeM U1l ero OTAeJNbHbIX 4acreid. dra dopmyna
MOATBEpPXAeHa, HanpuMep, HcciegoBaHuAMH M. Jlaranau, npoBeneHHbI-
MH Ha JeaHHKax duabGpyca. B naHHOM caydyae npH CYTOUHOH CKOPOCTH
JBHXKEHHUS MbJa Uy M/CYT BeJIHUHHA KO3 duLHeHTa £ OKa3ajach paBHOH
0,014.

B Tosiie seqHHKa MakcHMaJsbHble CKOPOCTH ABHXKEHHS OTMevaloTcst
Ha TMOBEPXHOCTH B LEHTPaJbHOH yactd Jeanuka. C npubIHIKEHHEM
K JIOXKY JIeTHHKa CKOPOCTH ABHXKEHHSA JibAa OObIYHO GBICTPO YMEHbLIAIOT-
ca (cM. KpuBylo 2 Ha puc. 2.2).

OG6bIYHO CKOPOCTH ABHXKEHHA JIe[IHUKOB HE3HAUHTENbHbl U H3MepAIoT-
CA CaHJHMeTpaMH B CyTKH MM merpamu B roa. Hauboabuiasa ckopoctb
IBHXXEHUS CBOHCTBEHHA KpaeBblM YAaCTSAM MOLIHbIX NOKPOBHbBIX JIeTHHKOB
Antapkruasl ¥ [pennianauu (BbIBOXHBIM JIeAHHKAM) W KPYNHbIM JIEAHH--
kam ['MManaeB. BpemeHHOe ycKOpeHHe IBHXXEHHSA JlelHHKA (KaK rOpHO-
ro, TaK 4 MOKPOBHOrO) HA3bIBAIOT NO0BUNCKOL nednuKka (WU cépoxcem).

[To ckopocTH aBHXKEHHS JleAHHKH MOXHO MOAPAa3NeIHTb Ha TPH
OCHOBHble Tpynibl. JIeqHHKH nepBOH rpynnsl UMEOT HeGOoMbI YO (O6bIY-,
HO He Golee 100—200 M/roa), Majo H3MEHAIOLLYIOCA B TeyeHHe roAa
CKOPOCTb ABHXKEHHSA. ITO GOJNbUIHHCTBO FOPHBLIX JIEAHHUKOB, Jle[{HHKOBbIE!
LWHTH. JIeAHHKH BTOPO# rPyNnbl HMEIT NPAKTHYECKH MOCTOAHHO BeChbM 3.
60JbLIYI0 CKOpPOCTb ABHXKeHuA (1o 10—20 Km/ron u Gonee). ITO HEKO-,
TOpble BbIBOAHbBIE J1eAHHKH AHTapKTHIAb H ['pensananu. HakoHew, nenHu-;
KH TpeTbel IPynmnbl (Tak Ha3blBaeMble NYAbCUPYOUiULE A€OHUKU) B OObIY-|
HOe BpeMsl HMelOT He3HaUHTe/lbHble CKOPOCTH IBHXKEHH S, HO B OT/e/IbHble

S
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HEMPOLO/MKHTEIbHbIE NEPHOAbl PE3KO YCKOPAIT CBOe ABHXeHHe (10
100 m/cyT).

[IpeacrasadAoe HaHOOMbIWIHA HHTEpeC MNYJdbCHPYIOIIHE JegHHKH
XxapaKTepH3yIOTCs Pe3KO BbipaXKEHHbIM HEYCTOHYHBHLIM AHHAMHUYECKHM
peX<MMOM: [JIHTe]bHas CTAAHsl HAKOMJEHHs Jibaa B JedlHKe CMeHseTcs
pe3KOH €ero MoABHXKOH. 89 BpeMs IMOABHXKKH HPOHCNO.IHT pa3paaka
HaKOIHMBLIMXCA HANpAXKEeHUH, CNJIOUIHOCTb JeJHHKa Hap\WaeTcs U ABH-
)KeHHe Jbl1a MO MJIOCKOCTAM paspbiBa M CKOJa pe3ko yckopsiercsl. [asi
Hayaja MOJBHXXKH, MO-BUIHMOMY, BaXHOe 3HaueHHe [OJKHO HMETh
npeBbllleHHe NPOAOJbHBIX HANPSKEHHH Hall CHIaMH TPEHHS BJIOJIb JI0XKa
genHdka. CyliecTBeHHOe 3HAUeHHe B yMEHbLUEHHH TPEHHS MOXET HUMEThb
CKOMJ/IEHHe Yy JIOXKa BOAb! (TaK Ha3niBaeMas «BOASHAA cMa3ka»). Jlex Bo
ppems MOJBHXKKH NepemellaeTcs W3 006/acTH MUTaHUs B obnacTb abJs-
uuy Ge3 CyleCTBEHHOrO H3MeHEeHHs ero obuied Maccel B JejHuke. Takue
karacTpogHueckue MOABHXKKH NepHoaHuyeckH noBTopsaoTcs. [lepuoan
MyabCcaldd MOTYT COCTaBJsATb OT HECKOAbKHX JieT 0 crojeruil. Tak,
JenHUK MenBexxuit Ha [lamupe, neranabHo HcenenoBaunubli J1. [1. Jonry-
LUMHBIM, HCMBITBIBAET MOABHXKKH Kaxanie |0—16 ner (Hanpumep, B 1937,
1951, 1963, 1973, 1989 rr.), nennnk Konka na Kaskase ckaukoo6pasuo
BblABHraercs Kaxaoie 66—70 ger (Hanpumep, B 1835, 1902 u 1969—
1970 rr.). IlogBHXKKH NyJdbCHPYIOLIMX JIE€AHHKOB MOrYT ObiTb BecbMa
3HauydrenbHbiMH. Tak, Hanpumep, B 1969—1970 rr. neqnuk Koska pesko
BblABHHYJCA Ha 4,1 KM, Iulowlanb negudka Mensexnero B 1973 r. ysenu-
ynnach Ha 1,4 km? TlyabcHpyloude JeqHHKH HHOTAA neperopaxHuBalor
peKH, co3iaBasi ONacHOCTb NPOPbIBA CKOMHBLIUXCHA BOL H BO3HHKHOBEHHS
cess. OcoGeHHO OnacHbl MOABHXKKH JIeHHKOB B JIeTHee BpeMsl B MepHoOj
TasiHMSA JIeAHHKOB M MOBBIIIEHHOTO CTOKa FOpPHbIX peK.

4.6. POJIb TEJHHKOB B NHTAHHH H PE)XUME PEK.
NPAKTHYECKOE 3HAYEHHE IrOPHbIX JEAHHKOB

Poab JiefHMKOB B NMHTaHHH pek B leJOM HeBejlHKa. Kak orMmeuasnoch
Bblle, B CpeIHEM Ha 3eMHOM LIape BeJH4YHMHA eXeroiHoro jegHHKOBOTO
nuTaHus pek cocrasiser 412 km®, T.e. menee 1% o6uiero o6bema peuHo-
ro ctoka, papHoro 41,7 tbic. KM® B 06/1aCTAX BHELIHEro CTOKA H OKOJIO
1,0 Toic. kM® B o6nacTAx BHYTpeHHero crtoka. M3 ¢opmupyiouierocs
exkeronHoro Ha Tepputopun CCCP peunoro croka o6bemom 4414 km® na
J0J110 JIEHHUKOBOrO MHUTaHKMs MPHXOAMTCH JIHLIb 0KOJOo 25 KM® T.e. Bcero
0,6%.

OnHaKo y HEKOTODPbBIX KPYNHbIX peK, CTeKAIUX C NOKPHIThIX JeIHHU-
KamMH rop, [Q0Jsl JIeJHHKOBOrO NUTaHUA MoxKeT poctdratb 10—159%,
a y MaJjblX peK B HENOCPEACTBEHHOH 6/M30CTH OT JeIHHKOB — H 40—
609%.

Bkjaj Jle1HHKOBOIO CTOK@ B CyMMapHbIA CTOK peKH U peryJupymoliee
BJAWSIHHE JIeJHMKOB Ha CTOK TeM G6oJjiblue, yeM Gojblie OTHOCUTEAbHAA
naouyads oaredenenus, paBHas OTHOWEHHIO MO A, 3aHATON e IHHKa-
MM, K MOJHON naowand Gaccedla pekd A8 QAHHOIO 3aMbIKAIOLIETO
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cTBopa (puc. 4.6). Bbnaronaps akKyMyJupOBaHHbIM B TOJILAX JieTHHK
GoJiblIMM MaccaM BOAB JIEAHWKH OKAa3blBAlOT peryJaupylolllee BJIHs
HWe Ha peyHO# CTOK.

MHoroaerttee perysinposanue cToKa
JeJHHKAMH 3aK/alouaeTcs B TOM, UTO Ta- ‘7’,;' Z"
Jlaf BOAA JieTHUKOB KOMMEHCHPYeT Helo-
CTaTOK BOAbl B peKax B 3acylJuBble 60
roabl. 1o 06bACHSETCA He NPOCTO BOLO-  gp
oTaavyedl JleAHHKOB B 3acyLIdBbe FOIbl,
KOTZa CHeroBoe W [OX[eBoe MNuTaHue
pek coKpaiaeTcs, HO H ycHleHHeM 3Toi 30
BOLOOTAAYH B MEpHOAbl C NMOBBLILUEHHOH g
TemnepaTtypo#l Bo3ayxa. [leno B TOM,
4YTO MOBbILIEHHble TOLOBble BeaHunHbl /7
Temneparypbl BO3[AyXa M MOHH)KeHHble ¢ o——L1 L L 1 L |
rojioBble KOJHUYeCcTBa OCalKOB, KakK mpa- 1020 30 40 50 60 70f,"
BHJO, Ha6JI0fal0Tc  OJHOBPEMEHHO Puc. 4.6. 3aBHCHMOCTb 1101 JieaHY
(cBA3b TemMmepaTtypbl M YBJaXKHEHHO- ﬁ‘;”%:%;agf”g‘;‘gc"";gﬁg:g?r‘:;ﬁ
ctd, kak mnokasaau O.A. JIpo3noB, wanu onepenenns Gacceiina (n
A. C. I'puropbeBa, — caabasi oTpHuA- [ H. Foay6eny):
TesibHast) . O6 3TOM CBHIeTe/bCTBYET, Ha- I — Cpeaunn Asua, 2 — Kapkas
npumep, u puc. 4.5. Kpome Toro, B XoJl0aHble U BJa)KHble NepHOLbI CHe
Ha MOBEPXHOCTH JeJHHKA TaKXXe coepXHBaeT Mpouecc TasHHA.

Ce3oHHOE peryaupoBaHHe TakXKe MPOABJAETCA B YCHAEHHH TasdHHI
JleJHUKOB B TeMJIbli, 3aCYUNIHBbI MepHoa roga, Koraia Apyrie HCTOUHHKI
NUTAHHA peK WcTollalTcs. Kpome Toro, cam JeiHHK C HaXOIALIHMHCS
B HeM MOJIOCTAMM, 3aMOJHEHHBIMH BOJIOH, a TaK)Ke ero CHeXXHO-(PHpHOBas
TOJIlIA, COAep)Kalllasd FPaBUTALUOHHYIO BOLY, ABASETCA NMPHUYMHON pery
JUPOBAHUsI CTOKAa M CIBHUra MaKCHMaJbHOTO CTOKa MO OTHOLLEHHK
K MakcHMaJbHOU TeMmepartype Bo3ayxa. [loaTtomy Ha pekax c JeaHHKO
BbIM NMUTAHHEM MAKCHMYM CTOKa OObIUHO CMelllaeTCA Ha BTOPY!O MOJOBH:
Hy Jeta (puc. 4.7, a).

3ame/ieHHbIH CTOK TaJOH BOAbl BHYTPH JleJHHKa OObACHAETCA Ma:
JbIM K03 puLHeHTOM QHIbTPALHU FPAaBHTALUHOHHOH BOJbl BHYTPH CHeX:
HO-(pHpPHOBOH TOMILK. DTOT KOIPPHUUEHT AJAA THNHUHBIX TOPHBIX JIeAHH:
KOB He npeBblliaetr 5—6 M/cyT.

Yem Goablue miaollaab JegHHKa, TeM OoJbllie 3ana3iblBaHue MeX 1y
MaKCHMyMOM TeMMepaTypbl BO3AyXa H CAeAYIOLIUMH 32 HHM MaKCHMY-
MOM TafiHusl ¥ BpeMeHeM MOCTyNJeHHs Taaoi Boasl B peky. ITo ' H. lo-
Jay6eBy, Bpemsa goGeranusi (T CyT) Ta/loil BOILbl C YyJaJeHHbIX vacTei
FOPHOTO JleHHWKA K HMCTOKY BbiTeKaloleHd H3 JeAHHKa peKH CBA3aHO
c. miowanplo Jeanuka (F km®) 3aBUCHMOCTbIO

T = 38lg (F 4+ 1) (4.6).

40

ol
*2

B MHOTOJ/IeTHEM H OCOGEHHO Ce30HHOM PeryJHpPOBAHHH PEUHOTO CTOKA:
JeJHHKaMHu 3akJ/iouaercs 6oJiblIOe MpakTHYeCKoe 3HaueHHe JieJHHKOB
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Puc. 4.7. TunuuHbie ruaporpadbl neaHHkobix pek (no I' H.To-
ny6esy) :
a — ruaporpad p. Jxawkyat na Kaskase B 1969 r. (/ — cymmapubli
CTOK, 2 — CTOK ¢ nefHuKa); 6 — naBoaok Ha p. Mubiabuek 19 centno-
ps — 3 okTaA6ps 1964 r., cpopMUpPOBABIIKACA B pe3ynbTaTe NpophiBa
03. Mepubaxepa; 8 — CyTOuHble KOJeGaHHA TeMmneparypbl Bo3ayxa
3 u pacxoaa soam B Oacceitne p. [lkankyar 3l dions —4 asrycra
1970 r. (4 — CTOK ¢ OTKPHITOro AbAa, 5 — CTOK K3 PpUPHOBOH 06naCTH,
6 — cTOK € HeJNeJHHKOBOH yacTH Gaccedna)

Tak, neqHHKH cpeaHeii A3WH 1alOT MOBbILIEHHbIH CTOK PeKaM B KOHLe
HIO/ST — Hauaje aBrycra, KOria NuTaHHe PeK TajlblMH BOJAMH CE30HHBIX
CHEroB YXe OKOHUMJOCh, @ JOMJeBble ocajkd Hepeqdku. Mmenno
B MIOJie — aBrycTe Ha paBHHHHBIX yuacTkax pek Cpenuei Asuu ocyuie-
CTBJSIETCS OCHOBHOH 3a6op Boabl Ha opouleHHe. [loatomy ce3onHoe
pery/iupoBaHue CTOKa JieAHHKaMH G/1aronpHATHO CKa3biBAETCS HA CeJlb-
CKOM Xo03fHcTBe.

[IpakTHueckoe 3HayeHHe JIEAHUKOB, OJHAKO, He HCUepNbiBaeTCs WC-
NoJIb30BaHHEM JIeHHKOBBIX BOL /S OpOLIEHHs. DTH BOAbl MAYT Takxke
Ha BOLOCHAG)KEHHe pAacroJOXKeHHbIX B ropax M Mpearopbix ropoiaos
W HaceleHHbIX NyHKToB. MCHO/Mb3yeT CTOK JIEJHHKOBBIX peK Takxke
FHAPO3HEPTeTHKa.

BecbMa cBOeoOpa3Hbl CyTOUHBIE KON€OAHHS CTOKA JEJHHKOBBIX peK
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(puc. 4.7, 8). MakcdmanbHas TeMrnepatypa BO3AyXa B ropax OGbIYHO
ormeuaercsi B 13— 15 uacoB, MuHuMadbHad — B 4—5 yacoB. JKCTpe-
MaJibHble 3HaUeHHA Tal0ro CTOKa CO CPeIHEropHbiX AOAHHHBIX JEAHHKOB
HecKOJIbKO CABHHYTbHl BO BpeMeHH: Makcumym Habaonaercs B 14—17 ua-
coB, MUHHMYM — B 6—9 4acoB, Ha BbICOKOTODHbIX JieHUKAX 3TH CPOKH
HacTYMNaIoT ellle No3xXe; Tak, ¢ JeaHHKa PeyeHKO MaKCHManbHbIA CTOK
oTMmedaercd B 20—24 yaca, MUHUMaAbHBIK — B 9—12 uacos. Casur
MexX/Ay H3MeHeHHeM B TeueHHe CYTOK TeMmrepaTypbl BO3AyXa H pacXoaoM
TaJblX BOJ YBeJH4YMBaeTCA TakKXe C yBeld4yeHHeM pa3Mepa JeLHHKa.

Temnepatypa Tajoil Boabl B6AM3H JenHHKOB 6aH3ka K 0° C; nHem
B JeTHee BpeMsl oHa oGbluHO He Bbiwe 0,4° C. Tanyio Boay JeiHHUKOB
oTJHYaeT Manad MHHepand3auHusa (o6eluHO He Gosee 30—100 mr/n).
B Boae npeo6aanaior Honbl HCO; u Ca?t rtunuunsle ans aTmocdepHbix
0CajKOB.

Hepenko nomMumMoO G6JaronpHATHOrO BJHAHHA Ha CTOK (Ce30HHOe
¥ MHOTOJIETHee peryjHpoBaHHe) JNeJHHKH OKa3blBalOT U HebJaromnpusr-
Hoe BO3JeHcTBHe, BbI3biBad pefkHe, HO HHOraa KartactpodHuyeckHe na-
800Ku ¥ ceau (cM. 1. 6). [1aBoaKu H cenu e THUKOBOTO NMPOHCXO0XKAEHHSA
BO3HHKAIOT BCJEACTBHE CJENYIOLUIHX OCHOBHBIX MPHUYHH: a) MpoOpbiBa
NpHAEIHHKOBBIX 03ep; 6) npopblBa HalJeIHHKOBBIX 03ep; B) MNpOpbIBa
BHYTPHJIEIHHKOBBIX MOJOCTEH; T) KaTacTpOPHYECKOro TasHHA, BbI3BaH-
HOro H3Bep:)KeHueM ByjiKaHa. Hau6onee H3yueHbl mMaBOAKH, 06pa3yoILH-
ecl B pe3y/bTaTe MepBbIX ABYX MPHUYHH.

[MpunenHHKOBbIE O3epa 4yacTo OOpa3yloTcsl Cpelu TPAL KOHEeUHbIX
MOpeH WM B pe3yjbTaTe MNOANPYKHBaHHA JeEIHHKOM [FODHOH pekH
(em. ra. 7). IlepenonHenue TakWX o3ep BOJOH B NepuUo] aKTHBHOTO
TafHUA JIeIHHKa MOXXeT MpHBECTH K WX IIPOPbIBY H BO3HUKHOBEHHIO
naBojgKa H cens. FIMeHHO Takoe siBjleHHe NMpoH3oLlIo B GacceliHe p. Ma-
Jaaa AamaruHka Jetom 1976 r., Korxa npopBajoch MOpPEHHOE 03epo
M B NOJNHHe peKd cPOpMHpPOBANCA KATAcTpPOPHUeCKHU cesb, 3aaepKaH-
Hblji POTHBOCENEBOH MAOTHHOH B ypouuite Mexeo. [Ipyrum nprumepom
MOJKeT CAYXHTb p. A6ayKarop, nepuoauyecKs NOANPYKHWBaeMas JegHHu-
koM Menasexxuil Ha [1amupe. [IpopsiBbl 0OGpa3sytollerocs o3epa co3qatoT
Mol Hble NaBoakH Ha p. Banu (B 1963, 1973 rr.).

HaaleqHUKOBble 03epa pacro/oXKeHbl HEermoCpeiCcTBEHHO Ha JIEQHH-
Kax. OHu 06bl4HO 06pa3yloTca B pe3y/bTraTe NOANPYXKUBAHHA OCHOBHAIM
JeIHHMKOM TajblX BOJ JeqHHMKa — MpHTOKa. K TakoMmy THIy O3ep OTHO-
cutca 03. MepuGaxepa B MecTe «BrnajeHus» jJeiHnka CesepHblit Uublib-
yek B JelHuK IOxubiit MHbinbuek Ha Taub-llane. B o3epe, nocrurato-
uieM AAMHBI 4 W WHPHHbL | KM, MOXET akKyMmyJHpoBaThcl A0
200 maH. M® Boabl. JleasiHoil Gapbep, MOANpY KMBAIOLIKI 03€pPO, MOMKET'
BCMJBITh ¥ BbI3BATh KATacTpo(pUuecKHit maBogoK B fonnHHe p. UHbLIbYEK,
Kak GblBaeT MOYTH eerogHo (puc. 4. 7, 6).



Faas.a 5 FHAPOJIOrHA NOA3EMHDBIX BOJ

B 3emHo# Kope HaxopuTcs GoJblIOe KOJHYECTBO BOAbl — (U3HYe-
CKH H XHMHUYE:CKH CBA3aHHOH, CBOOOAHOH IpaBHTALMOHHOH, KamWJ-
JIApHOH, B BHI1e BOAsiHOro mapa W Jabaa. OpHako He BCe 3TH BOAbI
MOTYT ObiTh OTTHeCeHbl K MOA3eMHbIM BOAaM Kak 4acTH ruapocdepsl.

TToo3emnbiimu 8odamu 6ydem naselears codepicauyiecs 8 3eMHOu
Kope 800bl, HA'XO0AUUECA 8 AKTUBHOM 83AUMO0eLCT8UL ¢ aTmoce-
POl U NOBEPXHOCTHOLIMU B00amuU (OKeaHamMu U MOPAMU, PEKAMU,
osepamu u 6ovioramu) u yuacreyoujue 8 Kpyeosopore 800b6L HA
3emHom wape. [lod3emuoie 80061 8 TAKOM NOHUMAHUL NPEICTABACHbL
8 OCHOBHOM KUNUAAAPHOU W €80600HOLU (2pasuTayuonHol) 6000i,
a Takxe nepemewyarouiumca 8 nopax epYHTa 00AHbLIM NAPOM.

5.1.. IPONCXO)XIAEHHE NOA3EMHbBIX BOL
H HX PACNPOCTPAHEHHE HA 3EMHOM WIAPE

[lo coBpemeHHbIM MpencTaBieHHAM NMOA3eMHble BOIbI MO MPOHCXOXK-
JEHHIO MOTYT OblTb KaK 3K302€HHbiMU (X UCTOYHHK — BOAHble OGBEKThl
Ha MOBEPXHOCTH CywIH W BJara atMmocdepnl), Tak H 3HOO2eHHbimuU (KX
HCTOYHHK — cama JuTochepa).

IK30eennble noO3emHble 800bL TIONANAIOT B FOpHbie MOPOAbl JHGO NpH
npoueccax HHOQUIbLTpaUMH U KOHAEHCalHH, AH6O B pe3y/ibrare celu-
MEHTaUHH (OCaJKOMaKOMNJeHHs). DTH BOAbl HA3bIBAIOT COOTBETCTBEHHO
UHPUALTPAYUOHHbIMU, KOHOCHCAYUOHHbIMU U CEOUMEHTAYUORHbIMU.

Huurorpayuornnoe nodsemnsie 80061 NpOHUKAIOT B FOPHble MOPOADI
nyteM HHPHIbTPALUUH aTMOCKEpPHbIX, peUHbIX, MOPCKHX H O3€pHbIX BO.
OcHOBHYIO pPO/b MPH 3TOM WrpaeT MPOHHKHOBEHHE B TPYHT yepe3 MOpbi
W Tpell¥Hbl NPAaKTHYeCKH NMpecHOi aTMochepHOl Boabl. Kondencayuon-
Hble nod3emnoie 80061 06pa3ylOTCA NMpH KOHIEHCALWH B Mopax TPyHTa
BOAAHOIO Mapa, mepemelliaolierocss B rpyHTe MOJ BJAHSHHEM Da3HOCTH
ero ynpyroctH. CUHTAIOT, UTO BKJAaJA 3TOrO BHa MUTAHHSA MOA3EMHbIX
BOJL HEBEJHK, OJHAKO B HEKOTODPHIX (PU3HKO-TreorpaHueckux YycJOBHAX,
HanpHMep MNYCTHIHAX, MOXeT WHMeTb cyllecTBeHHOoe 3HaueHue. Cedu-
MEHTAYUOHHble n003emuble 8006l OGPa3ylOTCA H3 BOJ TOrO BOLHOIO
06beKTa, rie NPOMCXOAHA NPOLECcC CeAHMEHTAalLUH, T.€. OTJIOKEHHsI HAHO-
coB. Boabl Takoro THma pacnpocTpaHeHbl B JIOXKAX OKeaHOB H MOpeH, rae
06pa3yloT Tak Ha3blBaemble «HJOBbI€ PACTBOPDI».
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IJHOoceHHble no3emnusble BOObL 06p33y101-cﬂ B FOpHbIX Mopoaax B pe
3yJbTaTe Aeruapataiuud MHHEPasioB (TaKHe BOAbl Ha3blBalOT dezudparas
YUOHHbIMU UIIH «B03DONCOCHHbLYY») WIH MOCTYNAIOT M3 MarMaTHYeCKHX,
Oyaros, B UaCTHOCTH B PAHOHAX cOBpEeMEHHOro BYJKaHH3Ma (MX HA3blBa¥
10T «I0BEHUNBHOIMUY 800aMUL).

I/[H(puanpauHOHHble, KOHA®HcalMOHHble, ceAUMEHTALlHOHHbIE, A€rua-
paTauHOHHble H «IOBEHH/IbHbIE» BOABI IPH CBOEM NEPEMeEIUEeHHH B TOPHBIX
nopojax cMeluBaIOTCsl, 06pasdys cuewanHole N0 NPOUCXOKAEHHIO 800bL,

Kak 6bl10 MOKa3aHo B M. 3, mof3eMHbi€ BOAbI SIBJASIIOTCS Ba)XKHbIM
3BEHOM MAaTe€pHKOBOro 3BE€HA KpyroBopoTa BOAbl Ha 3€MHOM MLiape
H MrpaloT 3aMeTHYIO poJib B 6ajiance M peXXHMe MPHPOAHbIX BOJA H pac-’
TBOPEHHbIX B HHX BeILlECTB Ha 3emJe.

5.2. PH3HYECKHE H BOJHBLIE CBOMCTBA FPYHTOB.
BHAbl BO bl B MOPAX FPYHTOB

5.2.1. ®Pu3HYECKHe CBOHCTBA TPYHTOB

Ilonsemuble BOALI HAXOASITC s B BEpXHEH TOJILE 3€MHOH KOPbI, BKJIO-
uasi KOpy BbIBETPHBAHHSI H MOUYBEHHbIH CJOH. DTy TOJILY B CHAPOreQJo-
THH Ha3bIBAIOT 2OPHbIMU NOPOQamu, B THAPOJJOTHH — NOYB02PYHTAMU.
BYLLGM Ha3blBATb €€ JJisl KPATKQCTH NMPOCTO 2PYHTOM. Pexxum noa3emMHbIX
BOJ, BO MHOrOM ONpeiefsieTcsl (U3HYeCKHMH M BOAHBIMH CBOHCTBaMH
BMEllal0UIHX WX TPYHTOB.

K uHcay oCHOBHbIX ()H3HWwecKHX CBOMCTB rPYHTAa OTHOCATCSl €ro
NJOTHOCTb, FPaHyJOMETPHUECKAH COCTAB H MOPHCTOCTD.

[120THOCT 2pyHTA — 3TO QTHOILIEHHE Macchi OAHOPOLHOrO TpYyHTa
K ero ofbemy:

Prp = mrp/vrp- (51)

Pasauyaior nioTHOCTb CyXOro rpyHra M MUJIOTHOCTb FPYHTA MpH €cTec-
TBEHHOH BJIaXKHOCTH. nquOTHOCTb rpyHTa OTJIHYaeTcsi OT MJIOTHOCTH €ro
«CKeJjieTa» p, 3aBUCALLEH OT Xap akTepa BELLECTBA WJW MUHepaJia, cjara-
owero rpynt. Hanpumep, ans yacruu Ksapuesoro necka p npHGIM3H-
TeNbHO paBHa 2650 xr/m°, cymeceit — 2700, cyraunkoB — 2710, raun —
2740 xr/m®

TToCcKOAIbKY CPYHT COCTOHMT HE® TO/IbKO M3 CKEJIeTa, HO U U3 nop, 3arnoJ-
HEHHbIX JIMGO BO3AYyXOM, JHOGN BoAoH, JAHGO JbAOM, MAOTHOCTb KakK
CyXO0ro, Tak H BJ/IaXKHOrO rpyHTa Bcerja MeHblle NJAOTHOCTH ero «ckeje-
1a». Tak, ni10THOCTb necka (Kak rpyHTa, a He Kak MHHepaja) OGblYHO
Haxopurcsi B npeaenax 1200—1 500 kr/m®.

MHorue pbixXJible rPpyHThI MpeicTaBAsIOT co60il CMeCh YacTHLL pa3juy-
HOil KpynHocTH. T1poueHTHOe comepkaKHe (110 Macce) B PbIXJbIX FPYHTaX
rpynn vactiu ((ppakuuit) pasriyuHoro AMamerpa Ha3biBaIOT 2PAHYAO-
METPUHECKUM WIH MEXAHUMECKUM COCTABOM 2PYHTA. JLis XapAKTEPHCTH-
KH rpaHyJ/iOMETPHYECKOro COCTA®a rpyHTa KCMoO/b3yIOT OHATHE CPEAHHH
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aMeTp 4acThu rpyHTa De, U HEKOTOpbie APYrHe BENHUHHbI, O KOTOPHIX
liolpobHee Gyaer ckasaHo B pa3il. 6.9, MOCBSILLIEHHOM PEUHbIM HaHOCAM.

[TpakTH4yecKH Bce TPYHTHI (KakK pbiXJible, TaK U CKajibHbie) 00/aaaior
cKBANCHOCTOIO, TOJ KOTOPOH MNOHHMAIOT Hajuude B TPyHTaX MYyCTOT
He3aBHCHMO OT HX pa3mepoB, ¢opmbi 1 NpoHcxoxaeHHsi. CKBaXKHOCTb,
0OYCJIOBJIEHHAS NOPAMU, T.€. NPOMEXKYTKAMH MEXY OTA€/NbHbIMH YaCTH-
1LaMH, Ha3biBaeTcss nopuctocreto. CKBAXKHOCTb, 00YCJOBNEHHAS Tpeuju-
HOMU B TPYHTE, HA3blBAETCH TPEU{UHOBATOCTHIO.

[TopHcTOCTb FPYHTOB XapaKTepHU3YeTCt K0I(PPUYUEHTOM NOPUCTOCTU,
KOTOPbIH paB€H BbIPA)XEHHOMY B MPOLEHTAaX OTHOILEHHWIO ob6bema nop
Viop K 00bEMY BCEro rpyHra Vi, B CyXOM COCTOSIHHH:

P = Viop/Vip)-100%. (5:2)

Ko3¢$pHuneHT nOpUCTOCTH p U COOTHOLUEHHE MeXAY MNJIOTHOCTbIO
CYXOTo IPYHTa prp H €r0 «CKeJieTa» p, 0 KOTOPbIX peub LiJja Bblillie, cBsi3a-
bl caenyowed dopmyion:

p = (I — pep/p)-100%. (5.3)

Pa3snble rpyHTh o6JapaloT pasjuuHOM mnopucTocTbio. Hanpumep,
rpaHuT uMeeT nopucroctb 0,05—0,6%, usBectusik 0,6—13,5, necuaHuk
3,50—28,5%. Nopucroctb necka 35—42%, rpasusi 37—45, rauHbl 35—
55, nécca 40—55, Topda 60—80Y,.

5.2.2. Buabl Boam B nopax rpyHta

Bopna B nopax rpyHTa noaBep)KeHa BJAHSHHIO Pa3MUyHbIX (PU3NUECKHUX
CHJl U HAXOJHUTCA B PAa3JIHYHOM COCTOSIHWH.

OcHOBHbl€e CHJIBI, JeHCTBYIOLLHE HAa BOAY B MOPax rpyHTa,— 3TO CUAbL
MONEKYAAPHO2O 83aumodelicTéus (MeX1y PasHbIMH MOJIEKYJaMH BOJbI,
VEXAY MOJIeKY/JiaMH BOJbl W YACTHLUAMH TPYHTA); KANUAAAPHbLE CUABL,
00yc/ioB/IeHHble MOBEPXHOCTHBIM HATsI)KEHHEM BOJbI, CUAbL TANCECTU
u eudpocraruieckozo 0ABAEHUS; COCYUWAA CUAA KOPHEBOU CUCTeMbL
pacrenuil (decykyus), o6ycioB/eHHasds OCMOTHUECKHM MPOLIECCOM.

B 3asucumoctu or uauuecko2o COCTOAHUA, NOOBUNCHOCTU U Xa-
paKrepa C8a3U € 2PYHTOM 8bI0EASUOT HECKOALKO 8UO08 800bL 8 2PYHTAX:
XUMUYECKU U (pu3uuecku C8A3AHHAA, KANUANAPHARA, (80600Has (epasu-
TAQUUOHHAA), 800a 8 TBePOOM U NAPOOBPAZHOM COCTOAHUU.

Xumuuecku c8A3anHaA 800a yaepKUBaeTcsi BHYTPH MHHEpaJoB,
BCTynasi ¢ HUMH B 6oJiee HIH MeHee MPOYHYIO CBA3b. Tak, BoJAa BXOAMT
B cocraB runca CaSO,-2H,0, mupabuaura Na;SO,-10H:0, coabt
Na;COj;- 10H,0. XuMuuecku cBsizanHasi BoAa MOXKeT ObiTb BbileJieHa H3
MHHEpaJioB JiHlUb TPH BBICOKOH TeMmnepaType. B KpyroBopore BOAbI
B MPHpPOJEe OHA YYACTHs He MPUHHMAET, H NO3TOMY B COCTaB NMOJ3€MHbIX
BOJ, H3y4yaeMblX THAPOJOTHEH, ee BKJIOUAaTb He OyleM.

Dusuuecku c8a3anHas 600a yaepK1UBaeTcsi Ha NOBEPXHOCTH MHHepa-
JIOB M YACTHL TPYHTa MOJEKYJASAPHbIMH CHJAMH H MOXeT ObiThb YyjiaJeHa
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M3 rpyHTa TONbLKO npu Temneparype He menee 90—120° C. Iror B
BOJABI NOAPa3AesiioT Ha npoquoceﬂsannyro (2uepockonu4eckyro) U pols
aoceazannyo (naenounywo) (puc. 5.1).

f 2
{30
- Puc. 5.1. PassuuHbie BHAH

BOAbI HA YaCTHLAX TpyHTa
] (mo A. . JleGenesy):
a — THrpoCKonHYyeCKas Bola

npH HemoNHOA [ W MaKcH-

MajsbHOo# 2 THrpOCKONHYHO-

P cTH; 6 — nueHoyHas Boja,
%) ABHXKYUAACA OT 4YacTHUB C
6osiee TOJCTOA 3 K yacTuue ¢

GoJsiee ToHKOW 4 nJeHKoH; 8

5 — cBo6oaHan (rpaBHTAUHOH-

Has) Bojga 5

Tuepockonuueckas 8oda obpa3yercs BCJIEACTBHE aJCOpPOUHH 4acCTH
LLaMH TPYHTa MOJIEKY] BoAbl. Ha MOBEPXHOCTH 4ACTHL, THIPOCKONHYECKAsE
BOJA YAEPXXHBAETCS MOJIEKY/NSIPHBIMH H 3/1EKTPHUECKUMHU cunamu. CBOH-
CTBO FPyHTa yAepKHBATb FMCPOCKOMHUECKYIO BOLY Ha3bIBAIOT 2uepPoCKO~
RUYHOCTbI0. Pa3uualoT Henoanyro 2uepoCcKonu4HoCTb, KOrja Bjara He
o6pa3yeT BOKPYI' YaCTHL, TPYHTa CMJIOLWHOIO CJAOf, H MAKCUMAAbHYIY
euzpockonu4HocTs. B nepsom cayuae TtosuiHHa cjosi cocraBasieT |—
3 monekyJabl, Bo BTopoM — 10—20 moneky..

[1aenounasn 8oda obpa3yer NJeHKY NOBepX THIPOCKOMHYECKOH BOHI,
Korja BJIa)XHOCTb I'PyHTa CTAHOBHTCSl Bblllieé €ro MakCHMaJlbHO# Turpo-
CKOMMUHOCTH. DTa BOJA MOXKET NepeaBUraThcsi OT OAHOH YACTHIbI TPYyHTA
K APYroH: OoT MecT, rje TOJILHHA NJeHKH OoJblle, K MecTam, rge ee
TOJIILIMHA MEeHblle.

du3uUecku cBA3aHHAsA BoJA (33 HCKJIOYEeHHEM HEKOTODOro KOoJIHUYecT-
Ba MJEHOYHOH BOJbl), KAK H XMMHUECKH CBSi3aHHasi, B KPYroBopoTe BOJbI:
B NPUPOJE MPAaKTHUECKH Y4yaCTHsl He MpPHHHMAeT, U MO3TOMY B COCTaB
NMOJA3€MHBIX BOJ, KOTOpPbleé H3y4yaeT T'HADOJIOTHS, He BKJOUaeTcs.

Kanuaaapras soda obpa3yercst B nopax IpyHTa NocJje HacbliLE€HHs
MX MJeHOYHOH BOJOH, 3aMOJNHAET NOPbl H TOHKHE TPeLlHHbl U NMepemelia-
eTcsi B HHUX NOJ AeHcTBHEM KanuaasipHbix cuj. KanuanspHyio Boapy
B nopax rPpyHTa MOApa3AeqsiiOT Ha TPH MOABHAA: KANUAAAPHO-nodse-
uienHyro, 06pasyIoILYIOCs B BEDXHEH Y4aCTH NOUYBEHHOrO C/10Sl, MUTAIOILY-
10csl aTMOC(ePHBIMH OCaJKaMH ¥ He CBAI3aHHYIO C HHKepacnoJoXKeHHbl-
MH TPYHTOBBIMH BOJAMH; KQRUAAAPHO-NOOHATYIO, PAaCNoJaranoulyocs
B BHJ€ KanNWIASIPHOH 30Hbl («KANUAASPHOH KaHMbl») Hal ypPOBHEM
TPYHTOBbIX BOJ H TECHO C HHM CBSI3aHHYIO; KQNUANAPHO- paao6u4enuyro,,
HaXoJsUYOCA B OCTaJbHOH TOJILle TPYyHTA.

KanuaasipHast Bofa urpaeT BecbMa BaXXHYIO POJib B HaCbILUEHHH nous
BOJAaMH, MUTAHUH IPYHTOBBLIX BOJ M IHMTAHHM pacTeHHd. Kanuansiphas|
BOJAa 4Yepe3 TMOBEPXHOCTb MOUYBbl WM JHCTbS pacTeHHH HcnapsieTcs.’
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[To3TOMY KamuJUisipHast BoJda yuyacTByeT B KPYroBOpOTe BOJbl B MPHPO-
ge M ee clelyeT BKJIOYAaTh B COCTAB IOJ3eMHbIX BOJ, H3ydyaeMblX
HAPOJOTHEH.

Cso600nas, WIH epasurayuornas 80o0a, — HanboJjiee MOABHXKHbBLHA
i BaX>XHbIH KOMITIOHEHT MOA3€MHbIX BOJA. JTa BOJA B KHIAKOM BHAE HAXO-
LMTCSl B MOpPAax M TPeLlHHAX TPYHTA U NepeMellaeTcsi Mo BJAUSHHEM CHJIbl
TAXKECTH U rpaMeTHOB rHApPOCTaTHUecKoro AaBaeHusi. O6bem cBOGOAHOH
(rpaBMTalHOHHOH) BOABI B HACHIILEHHOM BOAOH I'PyHTE 3aBUCHT OT €ro
rpaHyJIOMeTPHUYECKOTO COCTaBa, KOJHUeCTBa W pa3mepa Mnop.

B rpyHTax ¢ kpynHblMH nopaMu (raJbka, rpaBui, mecok) cBoGoAHAas
(rpaBHTAaLHOHHAA) BOJA — TJIaBHbIA BUJ MOA3E€MHBIX BOJA (pa3ymeercs,
P HaJH4YMH MCTOUHHKA HX TOCTYNJEeHHS] U NPH YCJIOBHH HACLILIEHHS
rpyHta) B raunax Hecmorpssi Ha GOJIbLIYI0O MOPHCTOCTb BCJENCTBHE
MaJoro pasMepa nop cBoO6OJHOH (rpaBUTaUMOHHOH) BOABlI MaJio, 31eCb
npeo6jafaer KanulisipHas W CBA3aHHas Boja.

Boda s reepdom cocroanuu (aed) HaXOAMTCS B TpyHTe B BHIE
KPHCTANJIOB, MPOCAOEB U JUH3 Jbja. B palionax ce3oHHOro npoMep3aHus
rpyHTa 3Ta BOJA y4aCTByeT B KPYrOBOpPOTe BO/bl.

Boda 6 napoobpasnom cocroanuu (800aHol nap) 3anoJiHsier sMecTe
¢ BO3/lYXOM He 3aHsITble BOJOH MycTOTbl B rpyHTax. BoasiHoi map B rpyH-
tTax 0o6sanaer 60/bLLIOH MOABHXHOCTBIO H NepeMelaeTcsi OT MecT ¢ 60Jb-
el K MecraMm ¢ MeHblued ynpyroctblo. [lapoo6pa3sunast Bosa B rpyHTax
aKTHBHO yuacTByeT B KPYroBOpOTe BOJbl B NpPHpOJe.

5.2.3. Boauble cBoiicTBa rpyHTOB

Bodnbie ceodcrea epyntos onpederfrorcs ux uauneckumu C8od-
creamu u codepacanuem 8 Hux 800bl. K OCHOBHBIM BOJHBIM CBOHCTBaM
FPYHTOB OTHOCSITCSl BJAXHOCTb, BJaroeMKoCTb, BOJL0OOT/Aaua, BOAOHeNpo-
HULLAeMOCTb, KamuJJASPHOCTb.

®dakTHueckoe colep)XaHue BOAbl B MPYHTAX HA3blBAIOT HX BAANHO-
cror0 W, Bra)kHOCTb — 3TO OTHOLLIEHHE MacChl BOABI K Macce CyXoro
I'pYHTa, BbIpa)eHHoe B %:

W, = (ms/me)-100% = [(m:, — me)/mc]-100%, (5.4)

rie m, — macca BOjJbl B o6pa3sue rpyHTa, mg — Macca Hcc/aelyemMoro
FPYHTa C ecTeCTBEHHOH BJIaXHOCTblO, /M. — Macca Toro e obpasua,
BbicylienHoro npu temneparype 105—106° C. Hacro BMecto maccosoll
BAQHCHOCTU UCNOAL3YIOT NOHATUE 00BemHan 8aaxHoCTe Wos, KOTOpaAs
XapakTepHsyeT o6beM BOJbI, copepauleiics B | M® BJaXHOro rpyHra,
BblpaxkeHHblt B %. Mexay maccoBoi U 0OGBbeMHOH BJIaXHOCTbIO CY-
wectByeT cootHolenne: Wos = Wnprp/pe, i€ Prp — MJIOTHOCTb CYXOrO
FPYHTa, ps — IJIOTHOCTb BOJbIL.

Baaeoemkocrsro epynra Ha3blBAIOT €ro CNocOoGHOCTb BMelLaThb
W yAep>KHBaTb OnpejeeHHoe KonnyecTBo BoAbl. [lox noanoid saazoemko-
cT610 Wiz NOHUMAIOT CyMMapHOe COJepXKaHue B IPyHTe BCeX BHAOB BOJbl
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NpH MOJIHOM 3aMoJHeHHH Bcex nop. [losHast B1aroeMKOCTb — 3TO MAKCH,
MaJbHO BO3MOXKHAS BJAXHOCTb AJsS JaHHoro rpyHra. Baaroemxkocr
onpeneJsiioT no ¢opmyJe Buaa (5.4) H BbIPAXKAKT €€ B J0JAX €IHHHL
Hid B %.

Kpome nosiHO# BJ1aroeMKOCTH BbLAENSIOT HAUMEHL LYK BAA20EMKOCTS
W.s, XapaKTepH3YIOULYI0 KOJHUYECTBO THIDOCKONHUYECKOH, mneHouHON
H KanWlJIApHOH BJard, OCTalwlUeHCss B TPYHTe MOc/Je OKOHYaHHS CBO-.
60AHOrO cTEKaHMsi BOAbl (OHA cocTaBasier ajas neckoB 3—59%, cyneceff
10—12, cyrauHkoB u rauH 12—22%).

[To ananoruu ¢ AeUUUTOM BJ1aXXHOCTH BO3/yXa HCMOJb3YIOT U NOHS«
THe deguyura 8aancHocTu epynra d. OH paBeH Pa3HOCTH MeXAy NOJIHOM
BJIATOEMKOCTBIO U BJAXXHOCTbIO FPyHTa:

d= Wyz — Wn (5.5)]

Jeduuur BaaXKHOCTH BblpakaioT JM060 B A0JAX €AMHULb], 160 B %."

Bodoordaued na3biBaeTcsi cnoCOOHOCTb BOJOHACHIILEHHbIX TPYHTOB
oTaaBaTh BOAY nyTeM cBobopHOro crekaHusi. Bogoornaua p npeacrasas-.
eT coboii oTHolieHHe o6beMa cTekawollel U3 rpyHTa cBoboaHOH (rpaBu-
TalUMOHHOH) BOJAbI K 06'b€MY BCEro I'DYHTAa, BbIPAXKEHHOE B [0J51X €JHHH-,
Ubl HJIHM B NpoueHTax. ¥deabHas 60000TOA4A — 3TO KOJHUYECTBO BOAbL,
KoTopoe MOXHo noayuutb U3 | m® rpynta. Haubosbwei BogooTaaueii
obaapaloT KpynHoobsomouHble nopoipl. Bopoormaua radH HHYTOXKHA.,

Bodonponuyaemocroro 2pynros Ha3blBAIOT HX CHOCOGHOCTb npony-‘3
ckaTb uepe3 cebss Boay. BoaonponnuaemocTb 3aBUcHT OT pa3mepa
1 (OpMbl HaCTHL TPYHTa, OT pa3mMepa M KOJHYECTBA NOD M TPeILHH
B TpYHTe, ero rpaHysJoMmeTrpuuyeckoro coctaBa. UeM Gosblie pasmep
YacTHI, TPYHTa U OJLHOPOJHEE €ro cocTas, TeM GoJbliie €ro BOAONPOHHIIA-
emocTb. Eciiu npoMeXXyTkH MeXAy KPYMHbIMH YacTHLLAMH FPYHTa 3amoJ-
HeHbl 6oslee MEJKHMH 4acTHLAMH, BOAONPOHHIAEMOCTb [PYHTA CHHXKAeT-
csi. [1pn okaTaHHBIX yacTHL@X IPYHTA BOLONPOHHULAEMOCTb 60JblUe, NPH
OCTPOYTO/IbHBIX — MeHblLE.

Bodonponuyaemocro epyntos — secoma 8amHAA XAPAKTEPUCTUKA
npu uccaedo8anul 08UICeHUS NOO3eMHbLX B800.

[pyHTbl MO CTeneHW BOAONPOHHUAEMOCTH NOAPA3AEASIOT HAa TPH
rpynnei: 8o0onporuyaemsie (rajJeuHuk, rpaBuil, necok), caabosodonpo-
Huyaemobie (TNHHUCTBIA MECOK, cynech, JiécC), npaxkru4ecku 8000Henpo-
Huyaemoie, Wi 800oynopbt (KpUCTaJJIHUecKHe Nopoibl 6e3 TpeLlHH,
MHOrue ryiMHbl) . BaxkHo o6paTuTh BHUMaHHe HA TO, UTO [VIHHBI HECMOTPS
Ha O6OJblIyl0 MOpPHCTOCTb Osarojaps OueHb MaJibiM pa3mepam Mop
06/1a1a10T HHUTOKHOH BOJOOTAAYEN U COOTBETCTBEHHO SIBJSIIOTCS B Li€-
JIOM BOJOHeNnpoHHuaeMbiMH. OJHAKO I'VIHHHCTBIE C/IOH MOTYT, XOTH H M€J-
JIEHHO, HO Bce XKe (UAbLTPOBAaTb BOAY. DTO HEOGXOAUMO YUHTbIBATH NpPU
OlleHKe NMUTAHHS MOJA3eMHbIX BOJ 4epe3 TOJILH TJIMHbL.

Kanuaaaprocreo epysira Ha3blBAlOT €ro crnocoGHOCTb COAEPXKATb
¥ NpomyckKaTb KanuaJasipHylo BoAdy. Beicota xanuansipHoro noaHsiTusi
3aBHCHT OT pa3Mepa KaNnUJISIPHBIX OP, FPaHYJOMETPHUECKOrO0 COCTABa
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rpyHTa, TEMNepaTypbl BOAbl M APYrHX XapakTepuctuk. Hem menbue
KpYMHOCTb YacCTHL TPYHTa W MeJbue MNOPbI, TeM GoJblie BbICOTA Ka-
MUJJISPHOro noAHnATHs. [loHMKeHHe TeMnepaTypbl H yBeJHUYEHHE MHHe-
pa/JM3alHH BOJbl BEAYT K YBEJMUEHHIO BA3KOCTH BOJbl H YBEJIHUEHHIO CHJI
MOBEPXHOCTHOTO HATSIXKEHHS, UTO MOBBILIAET BbICOTY KANHU/ISPHOrO NOA-
HATHS.

BelcoTa KanmUANsIDHOrO MOAHSATHS MOXKET H3MEHSATbCS MPAKTHUECKH
OT Hyas (rpaBuii, ranbka) ao 12 M (HekoTopble BUAbI I'uH). st kpyn-
HO3EPHHCTBIX MEeCKOB NpejenbHasl BbICOTAa KaNWJASPHOrO NOAHATHS CO-
crasasier 2—3,5 cM, 15 cpelHe3epPHUCTbIX neckoB — 12—35, nas mea-
Ko3epHUCTHIX neckoB — 35— 120, cymecw — 120—350, cyrauHkoB —
350—550, raun — 650—1200 cm.

5.3. KIIACCHOHKALLIUS NOA3EMHbBIX BOJ.
THNbl NOA3EMHbBIX BOJ MO XAPAKTEPY 3AJIETAHHUSA

5.3.1. KnaccupuKauHu noa3eMHbIX BOJ,

I1003emHbie 800bL KAACCUDUUUPYIOT NO NPOUCXONOEHUIO, (PU3UYECKO-
MY COCTOSIHUIO, A TAKIE NO XAPAKTEPY BMEW,AIOLUX UX ePYHTO8, 2udpas-
AUMECKUM YCAOBUAM, TeMneparype, MUHEPAAUAUUU U XUMUYECKOMY
cocrasy, xapakrepy 3aie2aHusl.

[lo xapaKrepy BMewaomwnx BOLY rPyHTOB NoA3€MHbie BOAB NOADA3-
JIeJISIIOT Ha nopossie, 3aj1eralolliie B PbIXJblX NOPUCTBIX TPYHTAX; NAACTO-
8ble, 3ajeraipliide B TJACTaX OCAAOYHbIX [OPHbIX MOPOA; TPewUHHbLe,
3aseramollye B MJOTHBIX, HO TPELLLHHOBATbIX OCAJOUHbIX, MArMaTHUECKHX
1 MeTaMOD(pHUECKHX FOPHBIX MOPOAAX; TPEU{UHHO-HCUAbHbIE, 3aJjeran-
UlHe B OTAEJbHbIX TEKTOHHYECKHX TpPELLHHAX.

[To ruppaBiHuUeCKMM YCNOBHSAIM NOA3€MHbi€ BOAbI MOAPAa3AeNsiioT Ha
HanopHvie (apTe3MaHcKHe W IyOMHHble) U Ge3HanopHble (IPYHTOBbIE).

[To Temnepatype nojasemHbie BOAb AENATCH HA UCKAIOUUTEAbHO XO-
a00Hbie (Huxe 0° C), secoma xoaodusie (4—20° C), renavie (20—
37° C), eopauue (37—42° C), secoma eopauue (42—100° C), uckarouu-
reavHo eopadue (Gonee 100° C). K Tak Ha3bIBaeMbIM TepMAAbHbIM BOOAM
OTHOCAT BoAbl ¢ Temnepatypodl Gosnee 20° C. Eciu Takue BOAbI HMEIOT
JleyeObHoe 3HaueHHe (OOBIYHO 3TO BOJAbI U CHEUU(PUUECKOTO XHMHYECKOro
cocTaBa), UX Ha3blBaloT «repmamus. OHM BCTpeYaloTCsi, Hanpumep, Ha
Kaskase u Ha Kamuatke.

[To muHepasM3auuu nop3emHble BOAbl, KAK U Bce NPUPOJHbIE BOABI,
pensit Ha npecuvie (Ao 1°/00), coaonosarvie (1—25°/40), coaenvie
(25—50%/00) u paccoase (6onee 50°/40) CocTaB NpecHbIX NOA3EMHbBIX
BOJA 4acto OGJH30K K COCTaBY CBSI3aHHbIX ¢ HMMH NOBEPXHOCTHBIX BOJ
(npeo6aanatwt uonel HCOj3, Ca?t; HCOj SO%~, Ca®™; pexe SOj~,
HCO;3, Ca®t). ConoHoBaTbie NOA3eMHbE BOAbl MOTYT OTHOCHTHCS K JIIO-
60MYy KJjacCy, HO 4Hallle — K THAPOKapOOHATHOMY HJH CYJb(aTHOMY.
[Ipeo6nanaor katHonnl Ca*t, Nat, Mg?t Conenble noasemHbie Boabl
H pacco/ibl MOryT GbiTb CBAA3aHbl C COBPEMEHHbIMH HJH IPEBHUMH MOp-
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CKMMH GacceiHaMU, a Takxe 00pa30BaTbCst IPH BbilileauHBAHHH nerko{
pactsopumbix coselt NaCl, KCI, CaClz u ap. [1peo6aanaior nonst Cl 7}
Nat u Ca’t j

[lop3emHble BOAbI, OKaablBawilHe OGasbHeojorHueckoe BO3AeHCTBHe
Ha OpraHu3M uesoBeKa, Ha3blBAIOT MuHepaabhboimu. OHY TIOADPA3AENsIOT-
Csl Ha yeaeKucavie (HalprHmep, CeBepOKaBKa3CKHe MHHepaJibHble BOAbl —-
6opXOMH, Hap3aH); cyavpulHsie, HIH Ccepo8o0opoOHbie (Hampumep,
BOJbl MauUEeCThl); eaezucrsie U MblULbAKOBUCTbie (MHHeDaJibHble BOMbI
KaBkasa, 3akapnatbsi, Ypaia H [1p.), a TakKe 6pOMUCTbie U UOOUCTbLE
80061, 8006l € Goabium CoOeprucanuem OpP2anu4ecKux 8euyects (BOAbI
B palone TpycKkaBla); podoHossie 8o0br (Lxanty6o, [lsturopek) u ap.

Haunbo/iee BaxkHa B HAyuHOM M MPAKTHYECKOM OTHOLUEHHH KJIacCHH-
KalHs MOA3EeMHbIX BOJA MO XapaKTepy 3ajeraHus, HCNO/b3YIOIlast H HeKO-
TOpble ApYyrHe KaacCH(PUKALHH.

Knaccudukauuu no xapakrepy 3ajeraHusi noJA3eMHbIX BOJ (HX HHOC-
Jla Ha3blBalOT «00WHMHU») pa3pabaTbiBaln Takie W3BECTHble THPOreo-
aoru, kak ®. 1. CaBapenckuét, A. M. OBunnuuko, E. B. Ilnnekxkep
1 ap. Huxxe npusenena knaccupukanus, B oCHOBHOM Ga3upyouiasics Ha
npeanoxenussx A. M. OsuunnukoBa u E. B. ITunekxepa.

[lon3emHble Boabl Ha 3emJe, HaxoAsiUlHecss B XKHAKOM COCTOSIHHH,
MOryT ObITb TpexKJe Bcero mojpasjeseHbl Ha fABe OOJbLIHE [PYNbL:
nodzemmusie 800bL Cy i U nod3emrsie 80061 no0 okearamu u mopamu. [1o
HacTosiulero BpeMeHH THAPOreoJiorusi 3aHuMaJgach Mo CYILeCTBY JIHIb
noA3eMHbIMH BofaMH cyluH. [log3eMHble BOAbI NOJ OKeaHaMH H MODSiMU
H3yuyeHbl ellle oueHb cJ1ao.

[Toasemuble BOABI CylWH MOXKHO NMOAPA3AeJHTb Ha nod3emuoie 800bi
30HbL @3payuu U 30HbL Hacbiuienus. 30Ha a3paiii 0XBaTblBaeT BepXHHe,
He HacblUleHHble BOAOH CJOH TPYHTOB, BKJIOUast MOYBY OT JAHEBHOH
MOBEPXHOCTH A0 VPOBHS TPYHTOBbIX BOJ. Uepe3 3Ty 30HY OCYILECTBSIET-
Csl CBSi3b MOJA3€MHBIX BOA ¢ aTMocPepoi. 30HA HACLILIEHHS XapaKTepu3y-
eTCsi TeM, YTO MOpbl K MYCTOTbl B ee Mpefenax MOJHOCTbIO 3aTNOJIHEHb
(HacbluleHbl) XKHAKOH BomoH. CBepxy 3Ta 30Ha orpaHHuYeHa 30HOMH
aspauuu HJAW 30HOH MHOroserHeMep3sblX FPYHTOB, CHH3y — rayOuHOH
KPUTHYECKHX TeMmreparyp, NPH KOTOPbIX CyLleCTBOBAaHHE >KHAKOH BOJbI
HEeBO3MOXHO. B 30He HacblilleHHSI HAa KOHTHHEHTAX HAaXOASATCH MOA3EM-
Hble BOAbI TPEX THIIOB: GE3HANOPHbLIE 2PYHTOBbLE, HANOPHLIE APTE3UAH-
CKue U enybuHHote.

[Ton oxkeaHaMH M MOpPSIMH 30Ha a’paU{H OTCYTCTBYeT, a B 30He
HacblleHHsI NPUCYTCTBYIOT HANOPHbLe 800bL, THAPABANUECKH KaK CBsi3aH-
Hble C MOJ3eMHbIMH BOJAMH KOHTHMHEHTOB, TaK W He CBSI3aHHble C HHMH.

Boab! 30HBl a’pauuu W rpyHTOBble BOAbl HMeEIOT CBOGOJAHYIO CBfi3b
¢ aTtMocdepoi H GOpMHUPYIOTCS NMOA HENOCPeACTBEHHbIM BJAHSIHHEM (HU3HU-
Ko-reorpaduueckux ycjoBuH. ['pyHTOBble BOABI, KpOMe TOro, CBsi3aHbl
C NOBEPXHOCTHbIMH BOJAMH (peKaMH, 03epaMi W [p.) H HrpalOT NMO3TOMY
BaXHYIO pPOJb B MHTAHUH 3THX BOAHBIX 0GbekTOB. [loA3emHble BOAbI
Yy4acTBYIOT B KPYrOBOpOTe BOJbl HA 3eMHOM LI1ape B OCHOBHOM COIJIacHO
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IBYM CXe€MaM: IDYHTOBbI€ BObl <> 30HA a3paLHH —> aTMocdepa u rpyH-
TOBbIE BOJbl <> MOBEPXHOCTHBIE BOJbI.

5.3.2. Boabi 30ubl a3pauuu. [MouBeHubie BoAbI,
BEpPXOBOJKa, KanuJjasipHas 30Ha

30Ha A3payUL 3aHUMAET BEPXHUL CAOLU NOUBEHHO-2PYHTOBOU TOAWU:
OT 3eMHOU NoB8epxHOCTU 00 YpOBHA 2PYHTOBbLX 800.

Yepe3 30HY aspallHH OCYULECTBJSIETCS B3aHMOCBS3b aTMoCdepbl
W rpyHTOBbIX BOA (puc. 5.2, a). B 3Toi 30He npoHcxoasT: HHUALTPAUKS
10X/AEBBIX M TaJblX BOJA, (POPMHDOBaHWE MNOUBEHHOH BOAbI H BeEpPXO-
BOJKH, (PUABTPALUS TPABUTALUMOHHOX BOAbl M JAECYKILHSl BJard pacTH-
TeNbHOCTbIO C MOC/EeAYIOIEA ee TpaHCIUpaLHeH.

0)
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....... HB
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T U Y
0 50 100 Wy %
5

Puc. 5.2. Cxema 3ajeraHusi Boj 30Hbl a3paUUM M IPYHTOBLIX BOA @ W BEPTHKAJ/bLHOTO

pacnpeaefeHns BAaXKHOCTH FPpyHTa no paspe3dy A — b5 nocJie OGHJIBHOTO yBJaXKHEHHUS 6:

JoHol, | — a’paunu, 2 — HachlWEHHs, 3 — KalHIIsipHble, 4§ — NOYBEeHHble NMoaBeWeHHble BObI,

5 — MHGUIbTPYIOWHECA BOAbl 30Hbl a3pauWH, 6 — BepxoBOAKa, 7 — IPYMTOBbie BOAbl, 8 —

II0BEPXHOCTb (3€pKajo) FPYHTOBBIX Boi, 9 — MOBEPXHOCTb KANHJANAPHOH 30HbI («KaMWJIsipHOII

KafiMbl» ), /0 — BOLOYNOpHbIA naaCT, // — KanpasJsieHHe NOTOKA FpyHTOBbLIX Bod, HB — HaWMeHb-
uias BJaroeMkoctbs, /1B — noJiHas BJaroeMkocTh

[Tonapas nocne foXKJAeH WK TasiHUSA CHera B TPYHT, BOJA pacXojyer-
Cfl MpexJe BCero Ha cMauyMBaHHE MOYBEHHOro cJosi ¥ popMmMupoBaHHe
no4seHHbix 800, MOJ KOTOPbIMH NMOHHMAIOT BPeMEHHOE CKOIJIEHHe CBO-
00aHOH (rpaBMHTAalLlMOHHOH) M KATHJJISIPHOH BOAbl B TOUBEHHOH TOJLIE.
OTH BOJbl HMEIOT CBSA3b C aTMOC(HEPOH H YYaCTBYIOT B MUTAHUH KOPHEBOM
CHCTEMbl pAaCTeHHH.

[TouBeHHble BOAbI OObIUHO MpocayuBaloTcs B OoJee raybokue caou
rpyHTa 4 He 06pa3yloT MOCTOSTHHOTO BOJOHOCHOrO ropusosra. flousen-
Houl CTOK BO3HMKAET JIHIb NPH CHJAbHBIX AOKASX HJIH CHErOTasiHHH, €CJIH
B MOYBe HMEIOTES HaKJOHHbIe CaabonpoHHaeMble MPOCJOH H ecld YacThb
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NoYBbl HachllaeTcsi BOAOH. MOLHOCTb €108 ¢ NOYBEHHOH BOAOH 0ObluHd
H3MEHSIETCA OT HECKOJbKHX CaHTHMeTpoB Ao |—1,5 m.

WuouabTpyounecs BePTHKAJbHO BHH3 MNOJ AEHCTBHEM CHJBL Ts
XKECTH BO/bl 30Hbl a3pallHH, BCTpeyast HA CBOEM NYTH OTHOCHTEJbHbI |
BOJAOYNOp (OTAe/bHble NPOCAOM HJH JIHH3bl TPYHTOB, 006/1ajal01He Coiam
60H BOJOMPOHHMIAEMOCTbIO), 06pa3ylT 8epx0800KYy, T.e. BpeMeHHLIE
Ce30HHbI€ CKOMJIEHHS] NMOA3eMHbIX BOA. MOUIHOCTD BePXOBOAKH OObIUHE
pasua 0,4—1,0 M, peako aocruraer 2—5 M.

[TouseHHble BOAbl H BEPXOBOJKA OOGbIUHO npecHble. OnHako B Goaotk
HBIX ¥ TOP(SHUCTBIX AOYBAX 3TH BOJABI MOTYT MMETb 3aCTOHHBIH peXxKulk
M BbICOKYIO KOHLEHTPALHIO KHCJOT OPraHHYeckoro npoucxoxaenusi. Bak
bl 30Hbl a3’palli{ JIerko MojBepKeHbl 3arpsi3HeHHI0 C MNOBEPXHOCTH
3eMJIH.

Boilwe ypoBHst FPYHTOBBIX BOA B Npeje/iax 30Hbl a3paluu pacrnoJara4
eTCsl KANUAAAPHAA 30HA (ee HHOTJA HA3blBAIOT «KANUAAAPHOU Kaly
Mol»). Boapl 310l 30HB (0COOGEHHO NpPH HEr1yOGOKOM 3ajeraHHH IPYHTOS
BbiX BOJ) YacCTO YYaCTBYIOT B MUTAHHH MOUYBEHHBIX BOJ. §

Becbma xapakTepHO H3MeHeHHe BJIa)KHOCTH T'DYHTa B 30HE a3pallui
nocie o6HJAbHOrO yBJaaXXHeHHs (puc. 5.2, 6): no Mepe NpPHOJAHMKEHHS
K YPOBHIO TPYHTOBBIX BOJ BJIAXKHOCTb I'DYHTa YBEeJHUMBAETCS OT HaH-
MeHbwel (HB) k nojaxodl Biaaroemkoctu (/1B).

5.3.3. Boan 30Hb HacwueHusi. [pyHTOBbIE BOAbI

[Ipu noanom nHacoviwjeHuu epyntTa moeyt chopmuposarscsa Kax 6e3na-
nopuoie (epyHrossie), TaKk u Hanopaele (apreauanckue) 800bt. Baasc-
HOCTb 2PYHTA 8 060UX CAYHAAX 00CTUSAET NOAHOU BAA20EMKOCTU.

T'pyHTOBbIE 8006L — 3TO MOJ3eMHble BOAbI MEPBOr0 OT NOBEPXHOCTH
NOCTOSIHHO CYyLIeCTBYIOLLEro BOAOHOCHOTO IOPH30HTa, 3aJjieramoulero Ha
MepBOM Bbl€PKaHHOM 110 NJ0LLAaAH BOJOYNOPHOM MsiacTe (CM. puc. 5.2).
Dtu 6e3HanopHble I'DaBHTAUHOHHble BOJbl HMEIOT CBOGOAHYIO TOBep-
XHOCTb, Ha3blBa€MYIO YpPOBHEM, UIH 3ePKAAOM 2pYHTOBbLXx 800. I'pyHTO-
Bble BOJAbl MUTAIOTCS MyTeM HHQPUAbBTPAUWH uepe3d 30HY a’3palUH aTMocC-
¢depHbIX OCaAKOB, PUABTPALUH BOA BOJAOTOKOB H BOJ0eMOB (peK, KaHa-
JIOB, 03ep, BOJOXPAHHMJAHMUL K T.A.) H KOHAEHCAllHWH BOJASHOro mnapa.
MHorpa B nHTaHUH FPYHTOBBIX BOJ, YUaCTBYIOT 4 GoJee ryy6oKue BOJIOHOC-
Hble HaMopHble TOPH3OHTbI. [ DYHTOBble BOJAbl pacHpOCTpaHEHbl MOUTH
NIOBCEMECTHO, TArOTEIOT K PbIXJbIM YeTBEPTHUHBIM OTJ0XKeHUAM (JeHHU-
KOBbIM, DE€YHbIM, O3epHbIM W MOPCKHM, COBpPeMEHHbIM aJJI0BHAJIbHbLIM,
KOp€ BbIBETPDUBAHHSA), YUACTBYIOT B MHTAHHH NIOBEPXHOCTHbIX BOA, JIETKO
JIOCTYMHbI AJsl NMPAaKTHYECKOr0 HCMNONb30BaHHUSA.

['pyHTOBble BOAbLI 0O6JAAAIOT M3MEHUYHBBIM DPEXHMOM, CBSI3aHHBIM
C peXXMMOM NMUTaHHA W pa3rpy3ku. O6a1acTi HX NHTAaHUSA U pacnpocrpa-
HeHus OObIYHO COBNAjalOT WM pacrnofoXXeHbl OJM3KO ApYyr OT Apyra.

PaccrosiHie oT 3eMHOH NMOBEPXHOCTH A0 YDOBH# (3epkafna) rpyHTO-
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BbIX BOJ Ha3blBAIOT 2ayburoli 3arezanus epynrosoix 600. Ona KosebJer-
csi MPAaKTHUECKH OT HYJisi B 30HE U3GbITOUHOTO YBJIAXKHEHHSI 10 AECATKOB
METpOB B 30HE€ HEJOCTATOYHOrO YBJlaXKHEHHUs. YDOBEHb IDYHTOBBIX BOA
WCIBITHIBAET CE30HHbl€ H MHOTrOJIeTHHE KoJieGaHHus .

PaccTosiHHE OT KPOBJIM BOAOYNOPHOTO NJacTa A0 YPOBHS I'PYHTOBbIX
BOJ HA3bIBAIOT MOWHOCTbI0 B000HOCHO20 2opu3onTa. Ee BeauunHa usame-
HAETCH BMECTe ¢ M3MeHeHHeM YDOBHsI IDYHTOBBIX BOA. Jlexaiasi Bbliuie
ypOBHS TPYHTOBbIX BOJ KaNH/JsipHasi 30HAa HCMHbITbIBAET KosebaHHs
BcJel 3a KoneOGaHUSAMH YDOBHSI TPYHTOBBIX BOA.

MuHepasH3alUUs FPYHTOBBIX BOJA MOXKET ObITb CaMOW Pa3jiHYHOM: OT
CBOMCTBEHHOH MpecHbIM BOAAM A0 XapaKTepHOH [Jisl COJIOHOBATBbIX HJIH
fa)e coJieHbiX BOA. I'pyHTOBble BoAbl HauGojee NOABEpKeHbl 3arpsia-
HEHHIO.

5.3.4. Apre3anaHckue H rayOHHHBIE BOJbI

Apresuanckue 80061 — 3T0 HANOPHbie No03eMHbie 800bL, 3are2auyue
8 B000HOCHbLX 20pU30HTAX Mendy sodoynoproimu naacrtamu (puc. 5.3).

Apre3uaHckue BOAbl 3a/erawT rJy6XKe Topu3OHTAa TPYHTOBBIX BOJ
W uMeloT GoJiee cTaGUAbHbIA pex<uMm. O6aacTH OUTAHUS U PacNpPOCTpaHe-
HHMSI apTe3MaHCKHX BOJ, OObIYHO He COBMAAaloT.

ig 1. 5///

Puc. 5.3. Cxema pasmeuleHus ap-
T€3HaHCKHX BOA:
| — Bonoynopuelii naact, 2 — apTe-
3MaHCKHA BOJOHOCHBIA FOPU3OHT, 3 —
JIMHHS Hanmopa (nbe3oMeTpHyeckas
JIMHHA), 4 — CKBaXXHHbl, § — BbICOTA
noabeMa apTe3HaHCKHX BOL Yepe3
CKBaMXHHbDI

[Ipy BCKpBITHH apTe3HAHCKOTO BOJAOHOCHOTO FOPM30HTAa CKBaXXHHOH
HaxoAsilasicsi MOJ HAnmopoM BOJA MOJHMMAETCsl MO CKBAaXKHHE H MOXKET
/la)ke M3JIUThCS Ha 3eMHYIO IOBEPXHOCTb (B cjyuvae, ec/d JHHHS Hanopa
JIeXXHT Bblllie YpoBHA 3emsd) (cM. puc. 5.3). Hamop B apresananckux
BOJAX CO3JaeTcsi B OCHOBHOM THJPOCTAaTHUECKHM [aBJIEHHEM, a TaKxKe
reoCTaTHYeCKO Harpyskod (BecoM Bblllie3aJerarolHX MOPOL).

ApTesuaHckue BOIbl HEePeAKO HMEIT MOBLIEHHYI0O MHHEPAJH3aLHIO.
OO6bluHO OHH MeHee NOoABepKeHbl 3arpsi3HEHHIO B CPAaBHEHUH C TPYHTOBbI-
MU BOJAAMH.

Apresuanckumu 6acceldinamu Ha3blBAIOT TaKHe THAPOreoJOriyeckue
CTPYKTYPbl CHHKJIHHAJbHOTO THMA, KOTOpble COAEpXKaT OAMH WJIH He-
CKOJIbKO BOJOHOCHBIX TFODH3OHTOB C HanopHbIMH BoAamu. [Ipumepom
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apTesnaHCcKHX GacceifHOB MOryT cayXHTb Mockosckuil, Tepcko-Kymckuid
H ap.

Taybunnbie 80061 — 3TO pacnoaodicernnsie Ha 60abUx 2AYOURHAX Hai
nopusie nod3emnoie 8006, UCNLITOLBAIOWLE 8030eLiCTBUE 2e0CTATUYECKO
20 0aBAeHUR U IHOO2EHHbIX CUA.

Tny6unnble Boabl 06HapyKeHbl B IJTYOOKHX YacTsIX OCaJO4HbIX TOJILEY
B apre3HaHcKHX OaccefiHax. M3ayueHbl OHH ellle HEAOCTATOUHO.

5.3.5. Jlpyrue THnbi NOA3EMHBLIX BOJA

PaccmoTrpeHHble Bbillle OCHOBHbIE THMbI MOA3E€MHbIX BOA CYILH, HaXO
ISIILHEC B PHIXJbIX MOPHUCTHIX TPYHTAX (MOYBEHHblE BOABI, Bepxoaom(
M ApPYyrde BOAbI 30Hbl a’palHH, TPYHTOBbIE, ApTe€3HAHCKHE H myﬁuuﬂué@
BOAbl), HMEIOT AHAJIOTH H B YCJOBHMSX TPELLHHOBATHLIX T'OPHLIX MOPOA,
a Takxe B pailOHaX MHOTOJ€THEeMEep3JblX TPYHTOB H MOJOAOrO (COBpe«
MEHHOro) BYJKaHH3Ma.

Tak, B TPEWMHOBATLIX H 3aKAPCTOBAHHBIX FOPHBIX IOPOJAX aHA/Ora-:
MH TPYHTOBBIX BOJ SIBJSIIOTCS BOAbI BE€pXHEH 4YacTH 30HbI HHTEHCHBHOR
TPEILHHOBATOCTH H 30Hbl KapcTa, aHaJOramMH apTe3HaHCKHX H myﬁum
HbIX BOJ — COOTBETCTBEHHO HANOpHble BOAbI MOTPYXEHHbIX TpeLlHHHbIX'
30H M Pa3jiOMOB IJIYGOKOro 3a/i0oXKeHHs. i

CBoeo6pa3Hbl NOA3EMHbIE BO/bl B PAHOHAX PaCNpOCTPAHEHHs MHOrO- |
JieTHeMep3JiblX FPYHTOB. 3J€cb aHaJ0raMH MOYBEHHBIX BOJ H Bepxoaoukuz
SIBASIIOTCA 8006l TAK Ha3blBAEMOTO JeATeAbH020 CAOS, T.€. COs ce30HH0-2
ro €XEerojHoro OTTauBaHHsi U npomep3aHus. Bode. naomep3aoTHoix Ta-"
AUKOB — AHANOTH OGbIUHBIX TPYHTOBBIX BOA. DTH BOAbl MpPEACTABJEHbI '
noopycao8oiMU, NOOO3EPHOIMU U CKAOHOBLIMU TAAUKAMU. Meo:mepaﬂor-i
Hole (PacCro/iOXKEHHblE MEXAY CJOSIMH MEp3JIoro rpyHra) 6e3nanopHoie
8006l TaKXe€ CXOAHbl C OOGbIYHbIMH T'DYHTOBbIMH Bojamu. OfHAKO ecJiH
MeXXMep3JI0THbIE, a TaKXe NOAMEP3JIOTHbIE BO/Ibl (pacnoJoXeHHble ray6-
JKe CJ1I0sl Mep3JIoro FpyHTa) HaXOAATCS MOJA HamopoM, OHH CTAaHOBSATCS
aHajoraMH apTe3HaHCKHX BOL.

[1pomep3aHHe H OTTaHBaHHE AESATENbHOTO C/105, H3MEHEHHE TOJLHHbI
CJ1051 MHOTOJieTHEMEP3JIbIX TPYHTOB BeleT K H3MEHEHHIO YCNIOBHH NMHTaHUSA
H peXXHMa noj3eMHbIX BOA. ITH H3MEHEHHs] CTAHOBSAITCS TAKXe NPHUHHOM
cnetH@UUEeCKHX Mep3JIOTHO-THAPOreoJOrHYeCKHX sIBNeHHH — GyrpoB my-
ueHHusl, HaJelell, TepMoKapcTa.

B paitonax coBpeMeHHOro ByJKaHH3Ma MOA3EMHble BOJbl TaKXe crie-
UHPHYHBI. DTO, B YACTHOCTH, BOAbl T€DPMaJbHbIX H TePMOMHHEpaJbHbIX
HCTOYHHMKOB KaK Oe3HamopHbIX, TaK H HaMOpHbIX.

o %Y R

5.4. A1BH)XEHHE NMOA3EMHbBIX BOL

I100 8aUAHUEM KANUAAAPHOLX CUA, CUAbL TANCECTU U 2UOPOCTATUHECKO-
20 dasaenus nodsemuoie 800bL nPuxo0aT 6 dsuscenue. [leunenue nood-
3eMHbLX 800 8 30HAX A3PAYUU U HACHIUEHUS CYULECTBEHHO PA3AULAETCA.
B 30He aspauMH npoUCXOAMT MPOHHKHOBEHHE aTMOC(epHbIX OCALKOB
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4 TIOBEPXHOCTHBIX BOA B IPYHT, Ha3blBaeMoe urnguasrpayuei. Pasnuua-
0T C80000HOe npocadusanue n HOPpMALbHYIO UrpuabTpayuo. B nepsom
‘caydae JBHXKEHHE BOIbl B TDYHTe BePTHKAJbHO BHH3 MPOUCXOAHT MOA
JIEACTBHEM CHJIbl TAXECTH ¥ KanWJISPHBIX CHA B BHUAE H30JHDOBAHHBIX
CTPYEK M0 KalHJUISPHbIM MOpaM H OTAE/bHbIM KaHa/lbLaM; MDH 3TOM
nopHCTOe MNPOCTPAHCTBO TPYHTa OCTaeTcsl He HAacbllUE@HHBIM BOJOH
¥ B HEM COXpaHsieTcsl ABHKeHHe aTMOC(epHOro Bo3ayxa, 4yTo MCKJIoUaeT
BJAMSIHHE I'HAPOCTATHYECKOTO AAaBJIEHHST HA ABHXKeHUe Bojbl. Bo BTopom
c/ydae JBHXKeHHe BO/bl TPOUCXOAHUT CIIOLIHBIM NOTOKOM NOJA A€HCTBHEM
CHJIbl TSI2KECTH, FUAPOCTATHUECKOTO JaBNeHHUsT U KalHJJISIPHBIX CHJI; MOPbI
3amno/HeHbl BOAOH monHocTbio. MHduabTpaunHoHHast Boga MoxeT Ju6o
J1OCTHUb YPOBHSl TPYHTOBBIX BOJ M Bbl3BaTb €ro noBblllieHHe, JaH6O oc-
TaTbCSl B 30HE as3palUu B BHJE NOJABELIEHHOH BOJBI.

B 30He HacbilleHHst NOA [AefCTBUEM CHJbl TSXKECTH H THAPOCTaTHYe-
CKOrO JlaBjieHust cBOGOAHAs (rpaBHTALHOHHAs) BOAA MO MOPaM H TPeillH-
HaMm rpyHTa nepeMeilaeTcsi B CTOPOHY YKJIOHA MOBEPXHOCTH BOJOHOCHOTO
rOPM30HTa WJH B CTOPOHY YMeHbLUEHHs1 Hamopa. DTO ABUXKeHHe Ha3blBa-
ercsi unrvrpayuet.

[ Bu>KeHne cBOGOAHOH (rpaBHTALMOHHONA) BOAbI KaK NpH HOPMaJb-
HOH HHOHUABTPAUMH B 30He a’pallMH, Tak W NPH (GHAbTPALHH B 30HE
HacbllleHHS HMeeT B MEeJKOMOPHUCTbIX TIDPYHTAX AQMUHAPHBLE pexcum
M NOJAuYHHSIeTcst 3aBUcuMocTy tuna dopmyasl [lyaseins (2.31), koropyio
NPUMEHHTENIbHO K JBH)KEHHIO MOA3EMHBIX BOJ 3aMHChIBAOT B BHJIE
3akoHa ¢uastpayuu Jdapcu:

Up = U = K¢I, (56)

TAe Uy — CKOPOCTb puabTpaund, Ky — KospobuuneHT Ppuabrpaunu, / —
CHAPABAHYECKHHA YKJIOH, pABHbIH KOO YKJOHY IIOBEPXHOCTH YPOBHS
IPYHTOBbIX 6€3HAMNOPHbIX BOJ (3TOT yKJIOH [POMNOPIIMOHAJNEH MPOL0JbHOM
cocTaB/slolLled CHJIbl TSXKecTH), JHOO TpajHeHTy Nbe30MeTPHUeCKOro
Hanopa (NnpomnopuUHOHAJbHOTO rpajiHeHTy THAPOCTATHYECKOTO [1aBJeHHs)
Y HanopHbIX apTe3HaHCKHUX BOL.

CkopocTb QUALTPALHHE (Uy, M/CYT, MM/MHH HJH CM/C) — ITO OTHO-
lIeHHe pacxoaa (UAbTPALHOHHOTO NMOTOKa Q¢ K MJAOLLAAH MONepedyHoro
CeyeHHst B MOPUCTOH cpejle wq:

vp = Qo/wn. (5.7)

[TockosbKy B mMOpHCTOH cpeje MIOLWAAb NONEPEYHOro ceveHust 60Jb-
e CyMMapHOH NJIOWAAHK 110p, CKOpOCTb (HIbTPALMK BCErAa MeHblUe
JIeHCTBHTENbHOH CKODOCTH JABH)KE€HHS BOIAbl U B nopax rpyHra. Yewm
6oJiblie AOPHUCTOCTb, TEM MeHbLie pa3/Hule B U H Ug:

v = ve/p, (5.8)

rae p’ — KO3(PGPHUHEHT TODHCTOCTH, BHIPAXKEHHBIH B ROJASAX €AHHHILbI
(p" = p/100).
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Kosgpguyuenr ¢uavbrpayuu xapakTepusyer BOAONPOHHLAEMOCTE
rpyutoB. OH 3aBHCHT OT KOJIHUECTBA H pa3Mepa Nop H OT CBOHCTB ({HUJb-
Tpylolencs KHAKOCTH. Ko3dduuuenT GuabTpalui, Kak 310 CI€1yeT H3
¢dopmyabl dapcu (5.6), uHMCI€HHO paBeH CKODOCTH (UABTPALHH MpPH
rdApaBJHUECKOM YKJIOHe, paBHOM |.

Kosdduuuent ¢puaprpaluiy Bblpa)kaoT B €IHHHLAX CKOPOCTH: M/Cy1
M/4, M/c, cM/C, MM/MHH H T.A. DTO OUEHb Ba)KHAsl XapaKTEPUCTHKA,
MCMOJ1b3yemMasi IPH H3YUEeHHH ABHXKEHHS NMOA3eMHbIX Boj. OpHeHTHPOBOU~
Hble 3HaueHusi KO3((UUHUEHTA (PUABTPALUU I HEKOTOPbIX T'DYHTOH
npuBenennt B Taba. 5.1. [lpu cpaBHenuH KO3DGPUUHEHTOB PHUABTPa+
MM M TIOPHCTOCTH TPYHTOB 0OpalllaeT Ha ce6si BHUMaHHEe (aKT Pe3Koro

Ta6auuab.l. Koapdpuunentsl GuabTPaLHH HEKOTOPBIX BHAOB IPYHTA

Haspauue rpyHra Kosdduunent dpuabrpaunu,
M/cyT
lCaneunuk 100—200
[lecok ¢ raabko# 50—100
[lecok KpynHO3epHHCTBIN 15—50
[lecok cpenHe3epHUCTbHIN 5—15
[lecok mesKO3epHHCTHIA 1—5
[lecok raMHHUCTBHIH 0,56—1,0
Cyneco 0,1—0,5
CyranHok 0,1—0,1
Tnuua 0,001—0,0001 u menee

yMeHbLIeHHs1 KO3 PHULLHEHTOB (PHALTPALUH Y CYIJIHHKOB H IJIMH, HECMOT-
psi Ha NOBbILIEHHYI0 NOPUCTOCTb. OGBSACHAETCS 3TO T€M, UTO MENKHE MOpPbl
3THX I'PYHTOB 3aMOJIHEHbI [IJIEHOUHOH U KanHJJsp HOH BOAOH, NPENSTCTBY-
I0Uled ABHXXEHHIO cBOOOAHOH (rpaBUTAalHOHHOH) Boabl. KoadduuueHT
(punbTpaUKH OOBIYHO ONPEAEJNAOT 3KCNEPHUMEHTAJNbHbIM MYTEM.

Paccmorpum HEKOTOpble OCOOEHHOCTH ABHXXEHHSI MOJA3EMHBbIX BOJ
B 30He a’paiuud ¥ B 30HE HaCblIleHUS (OTAENbHO AJs1 Ge3HamnopHbIX
TPYHTOBBIX W HANMOPHLIX AapPTe3HAHCKHX BOJA).

[IpoHHKHOBEeHHE Q0X/[EBOH WJIH TajoH BOJAbl C MOBEPXHOCTH 3€MJH
B 30HY aspailuM, T.e. HHQHIBTPALHUA, XapAKTEPUIYETCSI CKOPOCTbIO UH-
purbTpayul vwg (Bolpaxkaercs o6bluHo B MM/MHH). Ha nepBo#l craguu
HH(pHUNbTPAUKH (CBOGOLHOE NDPOCAUHBAHHUE) Uuugy AOCTHUrAET HAHOOIBLIKX
3Hauenui. [lo mepe 3anojHeHuss nop BOAOH cBOOGOJHOE MpOCAauHBaHHE
NEePexXOAHT B HOPMAJIbHYIO HH(HIBTPALHKIO H €€ CKOPOCTb CYLULECTBEHHO
yMeHblUA€TCA, B [Npeaese [ocTHras Kosd¢uuueHta (QHAbTPALHUH
K¢. KpuBasi yMeHbUIEHHS Uuuy BO BPEMEHH B MNpPOLLECCE HACHILLEHHUS
rpyHTa BOAOH Ha3blBaeTcs kpugod unguavrpayuu (puc. 5.4).

Kak cnepyer u3 ¢opmyant dapcu (5.6), nas onpeneneHHst CKOpoCTH
(UAbTPALMH B 30HE HACBILIEHHSI HEOOXOAUMO 3HATb BEJTHUHHY HAPaBJIH-
yecKoro ykaoHa. Jlns 6e3HanopHbIX 'PYHTOBBIX BOA YKJIOH OMpeAeNsiioT
yepe3 BeJMYHMHY NajeHUs YPOBHSI TPDYHTOBbIX BOA A Ha paccTosiHHH
L:AH/L = (H, — Hj)/L (puc. 5.5). Torna ¢opmyna [dapcu npuobpe-
Taer BHI
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ve = KoAH /L. (5.9)

Pacxoa nmoToka rpyHTOBBIX BOJ, ONMpeAEnsiioT no ¢opmyne (5.7) npu
H3BECTHOH CKODOCTH (PHUJIBTPAUHH Uy H MJIOLAJH NONEPeYHOro CeveHus

CJ10s1 Wp.

U ynop MM/MuH

9

8 |

7+
I

65+

T

4

A=

2 I

g Ko

pl——1 L L1 11 L L ([
1 2 3 4 5678 9 1011712Ty

9

Puc. 5.4. KpuBasi nndusnprpaunu:
| — cBo6oaHoe upocauusanre, [/ — Hop-
MasbHaA MHpHIbBTPaUHA

Puc. 5.5. Cxema aBH)XKEHHMS [OA3E€MHHIX
BOJ B 30HE HachllleHHs (a — Ge3Hanop-
Hbl€ TPYHTOBHE BOAM, 6 — HaNOpHbIe ap-
Te3HMaHCKHe BOAH):
| — BOAOYNOpHBIA ANACT, 2 — ypOBEHb TPYH-
TOBbIX BOA (KpHBAs AefpeccHu), 3 — JIHHus
11be30MeTPHYECKOro Hanopa (nbe3oMeTpHyec-
Kast KpuMBasi), 4 — HanpaBJeHHe ABHXKEHUN
noA3eMHubIX BOX

%)

P = BT [

CBO6OAHYIO NOBEPXHOCTb MOTOKA TPYHTOBbIX BOJ HA3bIBAIOT KPUBOWL

denpeccuu (puc. 5.5, a).

CKOpoCTb (PUALTPALUH HAMOPHbIX APTE3HAHCKHX BOJ ONpEAENsorT
Takxe no ¢opmyne (5.9) c ToH AMWb pa3dHULeEH, 4TO BeauuHHa AH
B 3TOM cjyuae — He NMajeHHe YDPOBHS, a BeJIHUHHA H3MEHEHHS Mbe3o-
MeTpHueckoro Hanopa. KpHBYIO NMbe3OMeTPHUECKOro Hanopa Ha3blBaloT
neesomerpuyeckol kpusod (puc. 5.5, 6).

B KpynHooG/OMOYHBIX, CHIBHO TPEILHHOBATBIX WIH 3aKapCTOBAHHBIX
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MOpoAaX CKOPOCTH ABHXKEHHS MOA3EMHBIX BOJA MOTYT ObITb 3HAUHTE/bHW

MH, H PEXHM MOTOKA B 3THX CJy4yasix CTaHOBHTCS TYpOyJeHTHbIM. B Ta

KHX c/yuasix BMecTO ¢opMmyJbl [lapcu (5.6) npuMeHSIIOT 3aBHCHMOCTR
tuna ¢opmyabl lesn (2.32) B Takom BHuae:

ve = KV, (5.1/m

rae Ki — KoaQ@HuueHT TypOySE€HTHOH (PHIbTpALHH, KOTOPbIA onpene-
JIIIOT OMbITHBIM MYTEM.

5.5. BOOHbIH BAJIAHC H PE)XHUM MOA3EMHbDLIX BOJ

5.5.1. Boaubiii 6asanc noa3emMHbiX BOJ

Boaubifi 6anaHc 3eMHOH MOBEPXHOCTH H NOA3eMHbIX BOA (BOA 30Hh
aspaiuui M rpyHTOBbIX BOA) HEOOXOAHMMO H3yuyaTb coBMecTHO. Paccmor:
puM HeGosblIOH peyHoi 6accelH, BblA€IHM B HEM TPH B3aHMOCBS3aHHbI)
MO BEPTHKAJHM 3/1€MEHTa — [OBEPXHOCTb, 30HY a3paluH M BOLOHOCHbI}
FOPU3OHT TPYHTOBBIX BOA (pHC. 5.6) M HanuiieM Ans KaXXAOTro H3 3TH)
3JIEMEHTOB YpaBHeHHe BOLHOro 6asiaHca COriacHO OGLIMM MOJOXKEeHHAM
cHopMyJHPOBAHHbIM B IJ. 2.

NN I Iy

Puc. 5.6. Cxema BogHOro 6asnaHca MoBepXHO-
CTH peyHoro 6acceiiHa, 30Hbi a’3pauHu W TPyH-
TOBBIX BOJ

HenocpeacrBenno ansi nosepxwocru 6accelina ypaBHeHHE€ BOAHOIO
6anaHca Oyner MMETb BHA
X = Ynos + Yunp + Znos E Alnos, (5.11)

rae x — arMocgepHbie OCaAKH HA MOBEPXHOCTH GaccelHa, Ynos — MOBEP-
XHOCTHBIH (CKJIOHOBBIA) CTOK, Yunp — BOAA, MOCTYMHBILAS B 30HY a3pa-
LHH B mpouecce HHOUALTPAUHMH, Znop — HCMNADEHHE HEMOCPEACTBEHHO
C TIOBEPXHOCTH CMOUYEHHbIX BOJOH pacTeHHi, C yUaCTKOB, 3aJIHTbIX BOAOH,

114



i T.A., = Attyos — U3MEHEHHME cOAEPIKAHHUS (3anacoB) Boabl B HEPOBHO-
¢TSIX NMOBepXHOcTH GaccedHa, Hampumep B BOAHBIX OOGbE€KTax Ha 3TOMH
MOBEPXHOCTH.

Jlast 30HBl a3pallMd MOJYYHM ypaBHEHHE BOJHOro 6ajlaHca B TaKOM

BHae:
Yund + Zrps = Ynous + Ynurrpa + Zrp + Z3a £ Au,a, (5‘2)

A€ Yuup — NMOCTYIICHHE BOJbI B MPOLECCE HHPUILTPAUMH C TOBEPXHOCTH
(cM. mpenbiayllee ypaBHEHHE), Ynous — CTOK B MOUBEHHOM cJloe (TaK
Ha3blBaeMblil «MOUBEHHbIA» HJIH «MOAMNOBEPXHOCTHBN» CTOK), Ynur.rps —
BOAA, MOCTYNAIOUIAs1 H3 30Hbl a3pallH B FPYHTOBbLI€ BOAbl H y4acTBYIO-
wasi B HX MHTaHHH, Zr, — MOr/IOIEHHE BOABl H3 30HB a3pallHH KOPHEBOM
CHCTEMON pacTeHHil (necyKuMusi) H 3aTpauMBaeMoOl BNOC/IEACTBHH HA
TPAHCMHUPALHIO, @ YACTHUHO HA yBe/HuYeHHe GHOMAacChl pacTeHui, 2,a —
MOA3€MHOe HcnapeHHe BOAbl H3 30Hbl a3pallii U NOTEepH ee B aTtMocdepy,
Zrp.s — MCMApeHHe BOAbI C NMOBEPXHOCTH TPYHTOBBIX BOA (3Ta BOAa HAET
Ha NONOJHEHHE COAEPXKAHHA BOJ B 30HE a’pauuH), = Au,, — u3MeHe-
HHE cojepXaHHs (3anacoB) BOAbl B 30HE aspauud, BbIpa)awlleecs
B H3MEHEHHH BJIaXXHOCTH TPYHTOB.

JAst BOAOHOCHOrO TOPH3OHTA TPYHTOBBIX BOJA YpPaBHEHHE BOAHOrO
6asiaHca HMeeT BHUJ

Yuanrrp.e = Yrpp + Zrps &= Y = Aurp.a, (513)

TA€ Ynur.rp.s — NMUTAHHE TDYHTOBBIX BOJ H3 30Hbl as3pauiu (CM. npeablay-
lllee ypaBHEHHE), Yrps — CTOK FPYHTOBBIX BOI, Zrps — HCMApEHHE C MO-
BEPXHOCTH PPYHTOBBIX BOA, == Yrs — MHUTAHHE TDYHTORBIX BOA U3 I1yGHH-
HbIX HAMOPHbIX TOPH30HTOB HJIH Pa3rpy3Ka I'PYHTOBbIX BO/ B 3TH IyGHH-
Hble TOPH30HTbl, == Alrpps — H3IMEHEHHE COJAEPXKAHHUA (3anacoB) BO.bI
B BOJAOHOCHOM TOPH3OHTE TPYHTOBBIX BOJ, BbIPpa’KaloUleecsi B H3MEHEeHHH
YPOBHSA FPYHTOBbLIX BOA.

CymMHpoOBaHHe Tpex MPHBELeHHbIX Bbille ypaBHeHuh (5.11)—(5.13)
LacT ypaBHeHHe BOAHOro 6anaHca JJIfl BCEro peuHoro GacceiHa:

x =Y + 2 & yrn £ Au, (5.14)
rae
Y = Ynos + Ynous + Yrp.s, (515)
2 = Znos + ZTP + 23.a, (516)
+ Au = + Aunoa =+ Aua.a =+ Aurp,ns- (517)

B ypasHenuu (5.15) cymMmupyeTcsi Bécb CTOK, NOCTYNAIOWHHA B peky
110 MOBEPXHOCTH (MO CKJAOHY), B MOUBE H C TPYHTOBLIMH BOAAMH. YpaBHe-
Hue (5.16) cymMmHpyer pacxOAOBaHHE BOJAbl Ha ucnapenue, a (5.17) —
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H3MeHeHHe 3anacoB BoAbl B OacceiiHe. YpaBueHHe 6ajiaHca peuHOr(
6acceitHa GyaeT paccMOTpPEHO TakKe B pash. 6.6.

Ypasuenusi (5.11)—(5.17) noaxHbI ObITH OTHECEHBl K KAKOMY-J1H0Oe
HHTEpBaJly BpeMeHH Af, a8 MX 4jeHbl MOryT ObITb MpeACTaBJEHbl JIHOE
B equHHUAX cjos (rtoraa = Aurps — BEIHUMHA H3MEHEHHS YDObhg
rPYHTOBbIX BOJ), JHO60 B OObeMHBIX €IMHHLAX.

HcenenoBanue posid 30Hbl a3palUMu H TPYHTOBBLIX BOA B (opMupuBa
HUH BOAHOro 6anaHca peuyHblX OGaccefHOB B pAa3/MUHbIX NPHPOAHBL
yCJOBHSIX Noka3aso: |) 3HaueHHe 30Hbl a3palMH B BEDPTHKAJbHOM
BQAoOOMeHe B peyHOM OacceiiHe BecbMa BEJMKO; 2) B PEUYHOM CTOKE
CylllecTBeHHAs J0Jsl NPHUXOAMTCS HA MOJ3eMHYIO COCTaBJsOlY0; 3
B BeJIHUMHE MCMNApEeHHS OCHOBHAsl pOJNb MPHHAAJEXHT TPAHCMUPALKH

5.5.2. Bopubliit pexxHM 30HH a3paiuu

Boonuuii pexcum 30ub1 aspayuu B OCHOBHOM ONpe/esieTcsi peXnMon
MOCTYIJIEHHsS B Hee HHQHUAbTPYIOIUXCSI BOJ, [IOC/€ J0XKA€el UJIH CHErora
sinusi. lameHeHue coneprkaHusi BOAbl B 30HE a3pai Ui 3aBHCHT OT COOTHC
[IEHHS COCTABJSIOUIUX YpaBHeHHs BOAHOro 6ananca (5.12).

Pasnnualor TpH OCHOBHBIX THMA BOAHOrO pe€XHMAa 30HbI aapauuu,.i
J1s HX XapakTepUCTHKH PACCMOTPUM ypaBHEHHE BOAHOro 6asaHca 30Hb
aspauuu (5.12) gnst mHorosierHero mnepuoaa, korga Aus, = 0. [pw
NPOMbIBHOM TUNE BOOHO20 PeXcUMa BeIHUHHA HHHIbTPALHH Yuug NPEBbI-|
[IaeT MOTEPH Ha JECYKLHI0O KODHEBOH CHCTEMOH pacTeHH# 2z, H moa3em-
HOe HCMApeHHE Zsa: B ypaBHEHHUH (O.12) Yuue ™2y + 212 H3nuuikm,
BOAbI HAYT Ha (POPMHUPOBAHHE MOYBEHHOTI'O CTOKA Ynous H MUTAHHE TPYHTO~
BbIX BOJ Ynur.rp.s- | IDH KOMNEHCUPOBAHHOM TUNE BOOHO20 PENUMA Yuup ~.
~zwp + 23.a. Mcnapureavnoui (uau 8otnoTHbuL) TUN pexcuma XapaKTepH-
ayercsi mpeoGJjajaHHeM TPAHCNUPAUMH U MOA3EMHOrOo HCHAapeHUsi Hal
HHOHUABTPAUHEN: Yuup<Zrp + 22.a. B 3TOM cjyuae HeJOCTaTOK BOAbBE
BO3MellaeTcsl HcrapeHHeM rpyHTOBbIX BoA. [TocKO/bKY rpYHTOBblE BOAH,
06bIYHO HMEIOT MOBbLIIIEHHYI0 MHHEPAJH3aLHIO, HX HCNapeHHe NPHBOAMT
K HaKOIMJEHHIO CoJleldl B MouBe U K ee 3acoseHnio. OHOBpEMEHHO C 3TUM
yBeJHUHBAETCH W MHHEPAJU3alLHsi TPYHTOBLIX BOA.

5.5.3. Pexxum rpyHTOBBIX BOJ,

[Ton pexcumom epynrossix 600 NOHHMAIOTCH 3aKOHOMepHble Mpo-
CTPAHCTBEHHO-BDEMEHHbIE H3MEHEHHS HX PEeCYPCOB H XapaKTepUCTHK,
BKJIIOUAasi H3MEHEHUs YPOBHS, TeMlepaTypbl H XMMHUECKOro COCTaBa.

Ha pexum rpyHTOBBIX BOJ BJIMSIIOT [pEXJe BCero KJAHMAaTHYECKHE
¢dakrTopbl, onpeaesitoilde MHTaHHe FPYHTOBLIX BOJ J0XK/IEBbIMH H TaJbl:
MH BojgamMHu. Ha nHTanue rpyHTOBbIX BOJ B Da3HbIX PHPOAHbIX YCJAOBHUS}
uaer ot 5 no 35% atrmoc¢epHbix 0OcankoB. PeXHM TDYHTOBbIX BOL
3aBHCHT H OT THAPOJOrHyecKUX HaKTOPOB — DEXKHMa CBA3AHHBIX C IPYH'
TOBbIMH BOJaMH BOJOTOKOB U BOA0€MOB. BaxkHyio posb Urpaior reojoru
yeckHe YCJIOBHA H BOJAHOpH3HYECKHe CBOHCTBA IPYHTOB.
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PeXXMM YPOBHS TPYHTOBBIX BOJ ONpeIeJsieTcsi B KOHEUHOM Ccyere
W3MEHEHHEM COCTaBJSOLUIMX YpaBHEHHSI BOJAHOro OaJjlaHca TPYHTOBbIX
poj (5.13). M3amenenune 3anacoB rpyHTOBbIX BOA == Aurp, BBIDa3UM uepes
pameHeHUe UX ypoBHA == AH. CTOK rpyHTOBbIX BOJ, Yrp s PEACTABUM KaK
pasHOCTb DPACXOAOB IPHTOKA M OTTOKA FPYHTOBBIX BOA (COOTBETCTBEHHO
Qu H Qorr) , OTHECEHHBIX K MJOLLAAH BOJOHOCHOTO ropusonra F (B M2).
Torga Ajsi MHTepBaJja BpemMeHH Af ypaBHeHHe BOAHOro GaJjiaHca HJH
ypaBHEHHe /sl pacueTa H3MEHEeHUst ypOBHs IPYHTOBbIX Boa (5.13) Gyner
BbIMSALAETh (B BEIHUHMHAX CJOS1) clefyoliuM obpa3om:

aAH = (Q”p — Qom)At/F + Yaureps + Zeps £ Yea, (5.18)

1€ Ynur.rp.s — TNHTAHHE TPYHTOBBIX BOJ M3 30HBl a3palNH, @ — BEJHUYHHA,
XxapaKrepu3ywlllasi BOAOOTAAUY TPYHTA — MPH CHHXXKEHHH YPOBHS TPYH-
TOBbIX BOJA (@ = p), Jub0 nepHUHMT BJAAXKHOCTH (AedUUMUT Hachlille-
HHsl) — MPH NOBBIIIEHHH YDOBHSI TPYHTOBBIX BOA H AKKYMYJSILLMH BOJ
B rpyHTe (a = d) (cm. pa3pen 5.2.3); npu 3ToM pu U d A0JXKHBI ObITH
AbIpaxceHbl HEe B %, a B AOJfX €IUHHULbL.

W3 ypaBuenus (5.18) cienyer, yTo ypOBEHb TPYHTOBBIX BOJ JAOJKEH
pearipoBath NpPEX A€ BCEro Ha H3MEHEHHE HX NMHTAHHSA, T.e. MOCTYI1EeHHUs
BOJ M3 30Hbl a’3pauku, H K3MEHEHHe PeXHUMA APUTOKA — OTTOKA I'PYHTO-
BbIX BOJ, YacTO CBS3aHHOrO C pPE€XHMOM MOBEDXHOCTHBIX BOJ (peK
u o3ep). CpenH (pakTopoB pacxOAOBAHHMS TPYHTOBBIX BOJ HEOGXOAHMO
OTMETHTb MCMApeHHE Zrps, @ TAKXKE HCKYCCTBEHHOE ADEeHHpOBaHHe (OT-
rauky), B ypaBHeHud (5.18) He yureHHoe.

[TockonbKy yrnoMsiHyTble Bbllli€ OCHOBHbIE ONpeAe/siiollHe NPUPOHbIe
$aKTOpbl HCMLITLIBAIOT MHOTOJETHHE, CE30HHbIE W CYTOUHblE KosebaHHus,
COOTBETCTBYIOIllHE H3MEHEHHS HME€EeT H YpPOBeHb I'PDYHTOBbIX BO/.

Muoroneruue kKonebGaHHUA yYyPOBHS TPYHTOBBH X
BOJ B OCHOBHOM 00YC/lOBJEHbl KOJe6GaHHSIMH aTMOC(EpHbIX OCaAKOB
1 ucriapenusi. Han6onee BaxkHbl C€30HH bl e KOneOaHHUA ypoB-
HA TPYHTOBB X BOJA OHH HMEIOT YETKO BbIpAXKEHHbIH 30HAJbHBIH
Xapakrep, 4To OODbACHAETC OCOOEHHOCTAMH MUTAHUS ¥ PACXOAOBAHMA
TPYHTOBBIX BOJ B Pa3JIMuHbIX reorpaUueckux 30HaXx.

Ha reppuropuu CCCP BbiAensIOT TPH NPOBHHIMH O PEXHMY FPYHTO-
Bbix Boj (pa6Gotbl B. C. KoBaneBckoro). [Insi KaXXn0i NMPOBHHUHMH Xa-
PaKkTepeH CBOIl THI PeXHMa YPOBHSI TPYHTOBbIX BOJ H PyrHX XapaKTepH-
CTHK (pHc. 8.7).

B nposunyuu kparkospemennozo aernezo nuranus, OTHOCsLULEHCS
B OCHOBHOM K 30HEe MHOrOJIeTHEMEp3JblX T[DYHTOB, TDYHTOBbl€ BOJbI
HaxoaATCsl B XKHAKOM COCTOSIHMHM JIKUIb B JIeTHe-oceHHee Bpems. MakcH-
ManbHblH ypOBEHb CBSI3aH C TajblM H AOXKJAEBbIM MHTAHHEM H OObLIYHO
NPUXOAMTCA HA HIOHb — HIOJb (@ NMPH NDOAOJKHMTENbHBIX JETHHX .0-
XIAX — Ha aBryct — ceutsibpb) (pHc. 5.7, a).

BoaHblll pe)xHM IPYHTOBbIX BOA B NPOBUHYUL CE30HHO020, npeumyuie-
CTBEHHO BECEeHHEe20 U OCeHHEe20 NUTARUA, OXBATbIBAIOLLEH 60/bIIYIO YaCTb
teppuropu  CCCP, xapaxkrepu3yercsi 3MMHHM NpOMep3aHHeM 3OHb
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5Fask /’ Puc. 5.7. Tunuunsle rpaduxu KoJje-
Dy o Gannsi ypoBHsi (rayGuHbl 3aseratus) /
Vi 1 H TeMIepaTypsl 2 rpYHTOBHIX BOA (MO
T4 1= 401~ S/ B. C. KoBaJsieBckomy):
\\~,/ nposunyuL; G — KpaTKOBPEMEHHOrO MHTa-
13L45 1 L1 L 1 11 HHA, 6 — Ce30MHOr0o NHTaHHA, 8 — KPYrJo-
1 H ﬂlf romomxxn m rOAHYHOTO MHTAHHA

a’paldd 4 MAaKCHMyMaMH YDOBHS B ME€PHOAbl MOBbILIEHHOTO NHTAHHSA
TajblMd BOJAAMH B BeCeHHee BDPEMSl H J0XXAEBbIMH — B JIeTHE-OCEHHe®
Bpemsi (puc. 5.7, 6). JleTHue noXxXneBble 0CaAKH B OCHOBHOM pacxoaymwr-
csi Ha ucnapenue. MHHUMA/bHblE YDOBHH TPYHTOBbIX BOA Hab./1101al0TCH
B npeaseceHHee Bpemsi. Heo6xonnMo OTMeTHTb BaKHYIl0 3aKOHOMEp-
HOCTb: 4eM GOAbUie TOAUUHA 30HbL AIPAYUU U HeM SPYHTbL meHee 8000-
nponuyaemvt 8 3TOU 30He, TeM Ha Ooaee nO30HUe CPOKU COBU2AKOTCS
MAKCUMANbHbLE YPOBHU 2pYyHTOBbLX 600. Tak, Hanpumep, B HOILMOCKOBbe
MpH H3MEeHEHNWH T1yOUHbI 3aJieraHus rpyHToBblX BoA oT | 1o 10 M 3anas-
JblBaHHE MOBbLILLIEHHS YDOBHS YBEJHUHBAETCH 1O JBYX MeCsLEB.

B nposunyuu kpyaaoeo0unnoeo, npeumyu,eCT8eHHO 3UMHE-8eCeHHEe20
nUTAaHus, OTHOCSILEACS K I0XKHBIM M 3anajHblM paioHaMm CTpaHbl, rie
30Ha a3pauud OObIUHO He Mpomep3aeT, MaKCHMaJ/lbHble YPOBHH I'DYHTO-
BbIX BOj, HabmojawTcd B ¢espaje — anpesne, MUHMMajbHble YDOBHH —
B JleTHe-oceHHee Bpemsi (puc. 5.7, 8).

CyTouHb e KosebaHUA YPOBHS Heray6oKo 3a/erarouiu:
TPYHTOBbIX BOJ €CTb peakuHusi Ha CYTOUYHble KOJeGaHHWs HCHapeHHs
¥ TpaHcnupauuH. JIHeM ypoBeHb IPYHTOBbIX BO/ HECKOJIbKO NMOHHKAeTCs
HOYbIO — TOBBILLIAETCS.

Pe)xum Temnepatypbl rpyHTOBbIX BOJ (POPMHDYETCS MOA BJIHSIHHEN
psina (axkTopoB, H3 KOTODPbIX rJaBHble — 3TO KosebaHHsl TemnepaTypb
BO3[yXa M TeMmmnepaTypbl HHOUJbTPYIOLIKMX BOA.

C ray6uHO# MHOrOJIeTHHE, C€30HHblE H CYTOUHble KoJleGaHUs TeMIe:
paTypbl TPYHTOBbIX BOA ObicTpo 3aTyxatoT. [lonoxeHHe 30Hbl ¢ NOCTOSIH:
HOH TemnepaTypo# I'PYHTOBbIX BOA HauGoJsee BHICOKO y 9KBaTOpa (BCerc
HECKOJIbKO MeTPOB), UTO 00'bsicHsieTcsi HeGO/NbLIOH BeJHYHHOH CE30HHbIX
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koseGaHHi remneparypbl BO31yXa Ha NOBEPXHOCTH 3eman (mo 10—
15° C); HayGonee ray6oko (oo 41 M) 30Ha MOCTOSIHHOH TeMMme€paTypbl
pacnojioXeya B ycOBHAX PE3KO KOHTHHEHTAJIbHOIO KJAMMara.

. Temneparypa Boawt B BepXHel yacTH YNOMSIHYTOH 30HBI B Npeaenax
CCCP u3mensiercs B MepHAHOHANbHOM HampaBJeHHH (C ceBepa Ha ior)
OT HYJIS Ip 20° C W mpHMepHO COOTBETCTBYET CPeAHeH MHOroJeTHeH
TEMNEPATYpe Bo3nyxa Ha NOBEPXHOCTH 3€MJH, OObIYHO NpeBbiLIAs ee
BCero Ha |__3° C, Ha 6oabluux ray6HHax TemnepaTtypa [OCTENEHHO
YBEIHUHBATcq ¢ rlyGHHON B COOTBETCTBHH C XapaKTEPHbIM /ISl AaHHOTO
panoHa Tax yagbipaeMbiM 2e0TePMULECKUM 2PAOUECHTOM.

Han6osee Tinuunb ceaonnble KoneGawHsi TemmepaTypbl I'PYHTOBbIX
Boa. Tumbl 3rux koneGawuii XOpOILO COOTBETCTBYIOT THMNAM BOJHOTO
peXHMa TIPyytopbix Boa (pHc. 5.7).

B npoBhyyuu KPaTKOBPEMEHHOTO JIETHEro MUTaHUS B MHOrOMEp3J0T-
HbIX TPYHTax temMmepaTypa rpYHTOBLIX BOJ JaKe B JieTHHE MeCsLbl PeIKO
AOCTHTA€T §__[0° C. 3uMOH rpyHTOBbIE BOMbI A€ATENLHOIO CJI051 TpOMeEp-
3aT. B NPOBHHIIHM C€30HHOrO MUTAHUS YETKO BblpaXK€H W C€30HHbIA XON
TEMNEPATY Dy rpyHTOBLIX BOJI, OCJIOXKHEHHbIH ee MOHHXKEeHHeM B NepPHObl
””d)”JlePaunn TaqbiXx Boa. KoseGaHHsi TemMnepatypbl TPYHTOBbIX BOZA
B STOM MPOgunyuu yaue Bcero HaGMOAAIOTCS B Mpejenax ot 2=—5 10
10—12° C, pexxe — 10 16—20° C. B npoBHHUHH KPYIJIOroAHYHOTO
MHTaHHA T€vnepaTypa rpyHTOBLIX BOA OGbIYHO KosebseTcsi B npejenax
or 10 8o 20__95°°C, a B nan6onee Tenabix palloHax, KakK, Hanpumep,
B TamKuKAcrape — or 15—16 no 33—36° C.

FuapoXumuyeckuii PEXHM IPYHTOBBIX BOJ (M3MEHEHHe HX MHHEepaJiu-
3dUMH H XympyecKkOoro COCTaBa) TaKXKe CBf3aH C BOAHBIM PEXHMOM
H XapakTePom nuTaHHs W pa3rpy3ku rpyHTOBbIX BoA. HanGonee BaxHoe
3HAYCHHE HyeloT pa3bGaBjieHHE TPYHTOBbIX BOA MPECHbIMH JIOXK/E€BbIMH
W TaJbIMH RonamMy MU MHTEHCHBHOCTb MCMApEHHsi BOJBL.

B npoBuyyuu KPaTKOBPEMEHHOro JIeTHero NMHUTaHHsl MHHUMaJ/bHas
VMHHEPAMU3ayusi rpyHTOBLIX BOJ, HHOraa 5—30 Mr/;a, oTMeyaercsi B Be-
CeHHEE H JerHee Bpemsi B pe3ysbrare pa3GaBjeHHsi TPYHTOBLIX BOJ
FajblMH BOjamu. MakcHMaJsibHasi KOHUEHTpauus conell (mo 1 r/a u 6o-
7ee) B IPYHToBbIX BOAAX (TaMm, I/ OHH He MPOMep3aloT) HabJI0/aercs
B npeaBeceyyee Bpems. HauGosiee xapakTepHble HOHbl B T'DYHTOBbIX
sonax HCO;y Ca%t

B npoBuyusx cesonnoro u KPYIJIOTOAHYHOrO NHTAHHA HaAO0JI0AAI0T-
Csl B THMa ryapOXHMMHYECKOro pexxuma nojp3emubix Boi. IlepBbiii W3
HUX XapaKTepusyercsi BeceHHHM pa36aBJieHHeM T'DYHTOBbLIX BOJ TaJjibIMH
M NOXAEBbIMY BopamH. MHHHMAJbHAST MHUHEPaAJH3alHsl FPYHTOBBIX BOJ
COBMANAET ¢ makcHMa/bHbIMH YPOBHSIMH. MaKcHMaJ/ibHasi MHHEpaJH3a-
IlHA B NMPORHMKM CE30HHOTO MHTaHMs HaG/I0faeTcs B MNpe/BeceHHee
't JI€THEE Bhemsi, B NPOBMHUMH KPYIJIOTOAHYHOTO MHTaHHS — B JIeTHe-
OceHHee BPeyg 1, Kak NpaBHO, COBNAAAET C MHHHMA/bHBIMH YPOBHAMH
UPYHTOBBIX Rop. B cesepubix paitonax PCPCP u B [Npubantuke B ycio-
BUSIX U3OBITQUHOrO yBJIaXKHEHHS MHHEpANH3aUMsi TPYHTOBBIX BOL KO-
-1e6NeTcst B reyenue rosa B cpensem ot 10 o 400 mr/a.
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B npenenax cpeaueil nojocbl esponeiickoii Teppuropun CCCP B yc-
JIOBHSIX YMEPEHHOTO H HEeJOCTATOUHOIO YBJ1a>KHEHHS CE30HHbIe KoJleGaHus
MHUHEpaJH3alUHH BO3PACTAIOT MO HanpasJaeHuio Ha 1or ot 20 ao 1000 mr/n
4 uHOTAa A0 2 /1. B 10XHbIX padOHax cTpaHbl ce30HHble KoJjeGaHus
MuHepau3auHd Moryt ObiThb eule Goabwe (B Ilpukacnuum or 0,2 mo
11 r/a, B Cpeasneit Aauu ot 0,1 10 6 r/.n). [To HanpagsieHHIO ¢ ceBepa Ha
lor cogepxanue uowos SOi~ u Na™ B conesom cocTase rpyHTOBBIX BOJ
NocTeneHHo BO3pacTaer.

BTopo#t THN THAPOXUMHYECKOTO peXXUMa rPYHTOBbIX BOJA XapaKTepH-
ayeTcsi npeo6/aajaHyeM HcIapeHHs HaA NHTAHHEM TPYHTOBbIX BOJA, HX
BbIMapUBAHHEM M CHHXKEHHEM YPOBHS. DTH MpPOuUECcChl CONMPOBOXKAAIOTCS
HaKOMJieHueM coJieil B 30He aspauud H yBeJHUYEHHEM MHHepaH3auHH
TPYHTOBbIX BOA. B nepuojbl 3HMHEro M BECEHHEro MUTAHHS TPYHTOBBIX
BoJ MHOUJbLTPYIOLIHECS BOAbI YAaCTHYHO pAaCTBOPSIOT 3TH COJH H elle
6osiee yBEJHUYHBAIOT MHHEpAJH3aLHI0O FPYHTOBbIX BOA. B orauvuue or
npeablAylero THNa B JAHHOM cCJydae MaKcHMajbHasi MHHepa/M3alHs
TPYHTOBbIX BOA Hab./04aeTcs nMpH MAKCHMaJbHbIX YPOBHSIX, a MHHH-
MajbHasi MHUHEpaNH3aUUs — NMPH MHHUMaJNbHbIX ypommx l‘pyHTOBle
Boa. B coneBom cocrase npeobaanaioT wonbi Cl—, SOF~ t, Mg?t

Hakoneu, npn 60Jbinx raybuHax 3ajeraHus ypOBHﬂ (60.nee 10 ™)
oTMeuaeTcsi OCOObIH THM THAPOXHMHUECKOTO peXHMa TPYHTOBbIX BOA,
XapaKTepU3YIOLHHACS HHYTOXKHbIMH C€30HHBIMH KONIeGAHHAMH MUHEpaJiH-
3aUHUH.

Bo Bcex npoBHHUHSAX ¢ TJyOGHHOH Ce30HHble H3MEHEeHUs] MUHepasH3a-
UMM W COJIEBOTO COCTABa IPYHTOBbIX BOJA 3aTyXaloT.

Cneuuduueckue KojebaHdsi ypOBHS, TeMnepaTypbl MU XHMHUECKOTO
COCTaBa HCMbITbIBAIOT TPYHTOBblE BOJbl, HaxoAsliyecss BOJU3H peK, 03ep
¥ BOJOXPAHMJHLL H CBSI3aHHble ¢ HUMH THApaBaHYecKH (cM. pasx. 5.6).
Jns pexHmMa ypoBHS TPYHTOBbIX BOJA B 3THX CJYyyasiX XapaKTepHbi,
Hanpumep, KosebaHus, caeaylollHde 3a KoJleGaHUAIMH YPOBHSI BOb! B BO-
JIOTOKE HJH BOJOeMe.

5.6. BBAUMOINEACTBUE NOBEPXHOCTHbBIX U NOA3EMHbIX BOL.
POJIb NOA3EMHDBIX BOJ B NUTAHUU PEK.
HEKOTOPBIE NPUPOJHLIE NPOABJEHUA NMOA3IEMHDbIX BOL

B3aumopeiicTBHe MOBEPXHOCTHBIX M MOA3EMHBIX BOA HrpaeT oOueHb
BAXXHYIO pOJib B THAPOJOTHUECKHX npoueccax Ha muaHere. CyuecTso
3TOTO B3aUMOAEHCTBHS 3aKJI04aeTcss B OGMeHe NOBEPXHOCTHbIX (OKeaHHbl,
MOp$l, 03epa, BOAOXPAHMJHILA, PEKH, KaHAJbl) W MOA3eMHbIX BOJ (Harno-
pHbIX U 6€3HANOpHbIX) BOAOH, TEMJOM, PACTBOPEHHbIMH B BOjJe Bellec-
TBaMH. -

O6MeH moa3eMHbIX BOJ M BOjJ OKEaHOB W MOpei u3yueH ellle OueHb
cna6o. MasecTHbl JMlIb NpUGIHKEHHbIE umppbl MOCTYIMJICHHS1 B OKeaH
NMOJA3€MHbIX BOJ MU PAacTBOPEHHbIX B HHUX co.neu (cM. ra. 3). B cpenHem
B OKEaH €XerojHo nocrynaer 2,2 Tbic. KM’ HE JDEHUPyeMblX peKaMH
noA3emMHbIX BOA. Jlydiie H3yueHO B3aHMOJeHCTBHE MOA3EeMHbIX BOL H BO-
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AHbIX 00beKToB cywu (pa6orst B. M. Kyaenuna, O. B. [onosa u ap.).
PaccMOTPUM 3TO B3aUMOAEHCTBHe Ha NPUMEPE PEUHBIX H TPYHTOBHIX
o (pHc. 5.8). 3aKOHOMEPHOCTH TAKOTO B3aHUMOJEHCTBHSA ClpaBelId-
gbl H 151 APYTHX BOIAHBIX OOBEKTOB CYIUH, HANPUMEP O3€p H BOAOXpa-
HHJAHLL.

?)

! Ex~de [ [22)e [32L]s [« s

Puc. 5.8. Cxema B3anMOAEHCTBHA peYHbIX H PYHTOBbIX BOA:
a — NocTOfAHHAA ONHOCTOPOHHAA FUApPAaBANYecKas CBA3b (peKa B TeueHne Bcero
roja MHTaeT TPyHTOBbE BOAb); 6 — NOCTOAHHAA ABYCTOPOHHAA THApaBanye-
CcKasl cBA3b (peKa NMHTAeT rpyHTOBHE BOALI B MOJOBOAbE U APEHUPYET UX B Me-
eHb); 8 — BpeMeHHas THAPaBJHYECcKas CBA3b, & — OTCYTCTBHE THApaBInYe-
CKOW cBA3W; [/ — BOJAOYMOPHHIA MNAacT, 2 — ypoBE€Hb TPYHTOBHX BoA, 3 —
HanpasJjeHue ABHUXEHUS TFPYHTOBbIX BOA, 4 — ypOBeHb BOAW B peKe B NoOJO-
BOAbE, 5 — ypoBeHb BOJAb B P€Ke B MeXeHb, 6 — UCTOYHHKH (POAHHKH)

Boitdeasiror Tpu Tuna 83aumolelcT8US PEHHbIX U 2PYHTOBbLIX 800:
Haau4ue NOCTOAHHOU eudpasau4eckoii c8a3u, Haiuyue spemenHol auod-
pasauueckol c8a3u U oTcyrcraue eudpasaudeckoli caasu. [leppbiit THI
BKJIIOUA€eT [ABa MOJATHIA: Haau4ue 0OHOCTOPOHHEl U 08YCTOPOHHeL noCTO-
AHHOU 2udpasauveckoli ¢8a3u. Xapakrep CBS3H PeUHbIX H TPYHTOBBIX
BOJl 3aBHCHT OT COOTHOILEHHSI BbICOTHl CTOSIHUSI YPOBHSI B peKe B M0JO-
BOJbe H MeXeHb, C OIHOW CTOPOHBI, H NMONOXKEHHUA KPOBJH BOJOYMNOPHOTO
naacrta (BOAOYNoOpa) v YPOBHSA HAXOAALIMXCA HAJ HUM FPYHTOBBIX BOA —
¢ ApyroH.

[pu ouerb HU3KOM MOJIOXKEHHUH BOAOYNOPA H YPOBHS FPYHTOBBIX BOJL
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peKka B TeueHue Bcero roga uepes CBOM 6epera H JHO NMHUTAeT NOAPYC/IQ
Bble M MNpPUOpEXHble TPyHTOBble BOAbl (puc. 5.8, a), T.e. MOCTOSHH
TepsieT BOAY HA NUTaHHe TPYHTOBbIX BOA. DTO siB/leHHe OCOGeHHO Xa
pakTepHO [AJisl 3aKapCTOBAHHBIX NOPOJ HJIH KPYNHOMOPHUCTbIX FPYHTO!
B apUIHBIX W FOPHBIX paioOHaXx.

[Tpu Gosee BbICOKOM MOJIOKEHHUH BOAOYIIOPA peKa MUTaeT TPYHTOBLA
BOJbl JIHILIb B MOJIOBO/IbE; B MeXXEHb peKa, Hao60poT, ApPEHHpYeT TPYHTO
Bble BOAbl U UMM nutaercsi (puc. 5.8, 6). Ha cnane nonosoabsi u B me
JKE€Hb 4acTb aKKYMYJHPOBAaHHOH B FpyHTe BOJbl BO3BpalllaeTcsl B pPycJu
peku. Takoe siBjieHHe Ha3biBaeTCs Oepezosbim pezyauposanuem pesHoa
CTOKa. |

[Tpu ewe Gosiee BLICOKOM MOJIOXKEHHH BOAOYNOPa peKa Tak e, Kal
M B NMpeablAylleM cayyae, B 10J0BObe MHTAET rPYHTOBblE BOLbLI, a3 B M€
XeHb TPyHTOBble BOAbl MHTAIOT peKy. ONHAKO B MeXKeHb NPOHCXOAM
pa3pbiB KPUBOH JNernpecCHH TFPYHTOBbIX BOA H MOHH3WBILErOCS YPOBHS
B peKe — Ha CKJIOHAaX pycJia BO3HHKAIOT MO4AXUHbI W HAYHHAIOT JeH
CTBOBATb POOHUKU HAK Karouu (puc. 5.8, 8), 1eOGHTbl KOTOPbIX He 3aBHCS’
OT M3MeHEeHUs YPOBHSl BOLbl B peKe.

Hakoneu, npu ouerb BbICOKOM I[OJIOXKEHHH BOLOYNOpPA Kak B M0J0
BOAbe, TAK U B MeXXeHb FPYHTOBblE BOMbl H peKa He UMEIOT I'MpaBJiHue
CKOHM cBsi3u (pHc. 5.8, e).

Takum oGpazoM, xapakrTep H BeJHUYHHA MOA3EMHOrO MMHUTAHHSA pek
3aBUCHUT OT THPOreosOrHYeCcKOro CTPOeHHUs TNpHJeramouled K BOAHOM)
06beKTY TeppPHTOPHH M OT peXXHMa YpPOBHeil BOAbl B BOAHOM OObekTe.

B uenom ke noaseMHble BOAbI SIBASIOTCH OJHMM M3 Ba>KHeHILIU)
BMIOB MUTaHHs pek (cM. pasa. 6.3). [1o BogHo-6anaHcoBbIM OueHKAM A5
BCEro 3eMHOr0 Llapa Ha AOJIO MOA3eMHOTrO MHTAHHS peK INPHXOLHUTCS
okosio 309 peunoro cToKa. [Ipu BesvuHHe peyHOro CTOKa, nocTynaioule:
FO B OKeaH, 41 ,7 Tbic. KM® B roj Ha JOJII0 MOA3EMHOTO NUTAHHS! PUXOLHT-
Cfl, TAKHM 06p330M 12,5 Tbic. KM® BOAbI/TOA. BaXKHO TaK»Xe OTMETHTb,
4TO pO/Nb MOA3EMHOrO MHTAHHWA B peXHMe peK 0co6eHHO Bo3pacrael
B MeXeHb, KOrja NUTaHHe ApPYrux BHAOB (TaJsoe, 10XK1eBoe) cym.ecmeu
HO COKpalllaeTcsi HAH BOBCe NpeKpaulaeTcs.

C eATebHOCTbIO MOA3eMHbIX BOJ HA NOBEPXHOCTH PEYHOTO 6acceuua
M B TPYHTax BepXHefl YAaCTH 3eMHOH KOpbl CBfi3aHbl creuHPHYECKHE
¢Hu3HKo-reorpadHuecKye SIBJEHHS: ONMoa3HH, cyddo3uns, Kapct, 3abona-
YHBaHUe, MEP3JIOTHO-THAPOreoIorHuecKHe npoLecchbl.

Onoasnu npenctapasioT co60H cMelleHHs BHH3 MO CKJIOHY Macc
pbIXJIOH nopoabl noja AeHCTBHEM CHJbl THXECTH, OCOGEHHO MpH HacblLLe-
HHM pLIXJOFO MaTepuasa BOAOH U I1IPH YepelOBAHHH BOJOYMOPHbIX
U BOMOHOCHBIX cjioeB. Ecin BHH3 MO CK/MOHY cMellaeTcsi MaJOMOLULHbIA
C/I0H MOUBbl MJIH TPYHTA, HACHILEHHbIH TaJlbIMH HJIH TPYHTOBbLIMH BOJA-
MH, TO TaKoe sIBJEeHHE Ha3blBAIOT ONAbLBUHOL.

Cyghgo3ueii NpUHATO HA3bIBATb BBIHOC B3BELLEHHbIX BeLleCTB MOTOKa-
mu rpyHTosblXx Boa. Cyddo3us Beser kK 06pa3oBaHHIO NOA3EMHBIX NYCTOT
U nocneaylollleMy OCelaHHIO BbllleseXKallHX ocaLouHblx Toau ¢ Gpopmu-
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oBaHHEM Ha MOBEPXHOCTH 3aMKHYTbIX MOHHXXEHHH — Oar00ey, 80POHOK,
3ana0uH.

Kapcr — 3T0 npupoaHOe siBfeHue, C8A3AHH0E C PACT8Operlem 8oda-
mu (KaK MOBEPXHOCTHBIMH, TaK H NOA3EMHBIMH) 20pHbLX NOPod, a TaKke
1 KoMnaexkc gopm peavegpa, obpasyolnxcs B 061aCTAX pacnpocTpaHe-
HUSI PACTBOPHUMbIX MOPOA (H3BECTHAKOB, AOJOMHTOB, FHIICOB, KAMEHHOMH
conu u Ap.). K kKapcroBomy penbedy OTHOCATCA KAaK OTpHULATE/bHbIE
10BEPXHOCTHbIE (POPMbl — NOHOPbL, BOPOHKU, KOTAOBUHbL, KOAOOYbL, TaK
W noA3eMHbie GOpMbl — neuiepot, NOAOCTU, X0ObL.

K uucay mep3aoTHOo-eudpozeosoeuueckux sagaenuli oTHocATcA 6yrpbl
nydyeHHsi, HaJleld, TePMOKapCT, TepPMO3PO3HA H Tepmoabpasusa. Byepo
ny4eHus — 31O BbiyKable Gopmb penbeda, BO3HHKalOUMe B 06/1acTu
MHOTOJIETHEMEP3JIbIX WM CE30HHOMEp3JbIX MOpOA B pe3yjabTaTe Jiejo-
obpasoBanus B rpyHTtax. K 6yrpam myueHus OTHOCAT, Hanpumep, Oya-
eynHAxu (nuHeo) U euOpPONAKKOAUTOL.

Hanaedu nodszemnoix 800 — 3TO MaccHBbl JibJa, 06pa3yloliHecs MpH
HAMOpPAXKMBAHHH H3JIUBLIMUXCSH HAa NMOBEPXHOCTb 3€MJIH T'PYHTOBHIX BOj.
B o6aacTi MHOroJeTHEMEpP3JbiX MOPOJ Pa3NHUaIOT Hasedu HAOMep3A0T-
HbLX, NOOMEP3NOTHOLX 1L MEHCMEPIAOTHBIX 800, a B 06/1aCTH C€30HHOMEp3-
JIbIX UM KPAaTKOBpeMEeHHOMep3JblX MOPOJ — TaK Ha3blBaeMble Kat0ueaoble
u epyntossle Haredu. Haunbonee kpynHble Hanead 3aHUMAIOT AECATKH
KBaAPAaTHBIX KHJIOMETPOB NPH TOJUIMHE Jbga no 12 M.

Tepmokapcrt — 310 06pa3oBanue NpocagovHbIXx GopM penbeda B pe-
3yJbTaTe BbITAUBAHHA MNOA3EMHOTO JbJa HJH OTTAHBAHUSA Mep3JIOro
rpytta. Tepmoapo3us — 3To pa3spyllueHHe Mep3JibiX nopoj Ha Geperax
peK NpH TemJOBOM BO3AEHCTBHH TeKylwHx Boa. Tepmoabpasus — npo-
uecc paspyulenusi GeperoB Mopei, o3ep, BOLOXPAHWIHLL, CJIOXKEHHDbIX
JIbJIOM HJIH MHOTOJIETHEMEp3/bIMH TPYHTAMH, ¢ YUacTHEM TepMHUUECKOTO
BO3/€HCTBUS1 BOAbI H BO3/YXa.

O 3a6GosayuBaHHuH, CBSI3aHHOM ¢ BJUSIHUEM MOA3eMHbIX Boja, Gyaer
cKazaHo B ra. 9.

5.7. NPAKTHYECKOE 3HAYEHHE H OXPAHA NOJA3EMHbBIX BOJ

BOJIbLUOC NMpaKkTHuyecKoe 3Ha4yeHue IMNOA3E€MHbIX BO. onpeaeasiercs
npex[e BCEro HUX HeNnocpeACTBEHHbIM HCMNONb30BaHHEM B HapOJHOM
xoasiiicTe. [To3ToOMy noa3eMHbie BObI MOXKHO paccMaTpuUBaTh B KauecT-
Be M0JIe3HOrO HUCKOMaeMoro Hapsiay ¢ yrjem, HedTblo, TazoM, pyAaMH.
[Togsemuble BOAb! HCMONB3YIOT Mpexie Bcero [Js KOMMYHaJlbHOTO,
NPOMBILIJIEHHONO M CeJbCKOXO03SIHCTBEHHOTO BOAOCHaGKeHuss. Muorue
KpynHble TOpoda B KauecTBe NHTbEBOHl BOAbl MCMOJb3YIOT MpecHble
apre3uanckue Bojabl. B HeKOTOpbIX paiioHax OTKauka MOA3eMHBIX BOJ
WHPOKO HCMOJb3YeTCs U AJsi OpPOLUeHHS.

3anacet u pecypcor nodsemuoix 800, cormacio H. 1. bunaemany,
MOo2yT 6biTb nodpasdesenbl Ha eCTECTBEHHbLE, UCKYCCTBEHHbIE, NPUBALKA-
emole U IKCNAYATAYUOHHDbLE.

Ecrecrsennsie 3anacet — 310 06beM CBOOOLHOH (rpaBHTalHOHHOMH)
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BOAbl B BOJOHOCHOM rOpU30HTE B €CTECTBEHHbIX yc0BHAX. EcTecT8enns
pecypcol — 3TO KeJIHUeCcTBO NMOA3eMHbIX BOJ, NMOCTYNAlOUIHX B BOAOHO
Hblil TOPU3OHT B €CTECTBEHHbIX YCJOBHSIX; OHH PaBHbI CyMMe BCeX Ip.
XO[HbIX 3/1eMEHTO B GaJjiaHca JaHHOTO BOJAOHOCHOTO ropu3oHTa (HHQHJ
Tpauusi aTMOC(PePHBIX 0caAKOB, QUIBTPALHUA H3 peK, NMepeTeKaHue i
CMEXHbIX BOJLOHOCHbBIX FOPH3OHTOB).

HckyccraenHone 3anacot — 3T0 06beM NOA3EMHbIX BOJ, B BOlIOHOCH(j
ropu3onTe, 06pa3:oBaBliMiicsi B pe3y/bTare OpPOILEHHs, NOANOPa BOJC
XPaHUJIHILAMH, HC.KyCCTBEHHOrO BOCMOMHEHHS MOA3EMHbIX BOJ («Maraaw
HUPOBaHHUSAY) . HCKyccTenHble pecypcbl — 3TO KOJHUECTBO MOA3E€MHLM
BOJl, MOCTYNAIOWH X B BOJOHOCHBIH FOPH3OHT NpH (HABTPAUHH U3 KaHam
JIOB H BOAOXPAHUMHULIL, HA OpOLIaeMblX miowanax 4 T.4. [lpusiexaemom
pecypcol — 3TO KOJHUYECTBO BOAbl, MOCTynaiouleit B BOAOHOCHBIH ropum
30HT NMPH yCUJIEHH ¥ NMUTAHUS MOA3EMHbIX BOI B MpoLEcce 3KcnayaTauHil
BO/103a00pHbIX COOpYKEeHUH (BO3HUKHOBEHHE HH ycHJieHHe GHAbTpalumy
M3 peK 4 03ep, mnepeTeKaHue H3 CMEKHbIX BOJOHOCHBIX TOPH3OHTOM
M T.0A.).

[Mon sxcnayarayuonnbimu pecypcamy NOHAMAIOT TO KOJAUUYECTBO NMOM;
3eMHbIX BOJl, KOTOPOe MOXKeT GbITb MOJ1yU€HO PALHOHANbHbIMU B TEXHHKOW
5KOHOMHYeCKOM OT'HOLIEHHH BOA03aGOPHBIMH COOPY KEHUSIMU MPH 3a]aHA
HOM peXXHMe 3KCN,jyaTaudd ¥ NpH KauyecTBe BOJbl, YAOBJETBOPSIOLLE
Tpe6OBaHHAM B TeYeHHe BCEro PAcUeTHOTO CPOKAa BOAONOTpebaeHHs. 3Tﬁ
Be/IMUHHA, TaKUM o6Gpa3oMm, npejacrasisier coGoi npouaeodureﬂbuocrb
sodosabopa.

3anaCbl H0113eMHle BOJL (CHHOHMM — CTaTHUecKHe pecypchl) Bblpa-‘l
xaiot B M unu KM » Pecypcbl MON3eMHbIX BOX (aMHamMuueckue pecyp-
cbl) — B M*/c, M /cyT uaM km®/rog.

EcrectBennble pecypcbl npectblx nogsemubix sog CCCP cocrapasior:
Gonee 30 000 M°/c (945 km®/ron), T.e. 0KOO 249, BCEro PEUHOrO CTOKA.!
[TporHo3sble 3KCNJyaTauHOHHble pecypcbl OUeHHBAIOTCA B HACTOSALLeE
BpeMs £u6nH3HTean0 B 330 km’/ron. Bonee nonoBumbl H3 HHX,
(170 km”/ros) (GOpMHPYIOTCS MOBEPXHOCTHBHIM M MOA3€MHbIM cTOKOM'
B peunblx 6accefiHax u SIBASIOTCS NOAHOCTHIO0 80300H08AsIeMbIMU. Oc
TanbHas uacTb (160 kM®/rog) He CBSI3aHa C MOBEPXHOCTHLIMH BOLAMH!
M onpejejeHa HCXOAsl H3 YCJOBUSI cpaGOTKH €CTeCTBEHHbIX 3anacoB
NoA3eMHbIX BOJ B TeueHde 50-jeTHero nepHoga 3KCnjayaTauMH.

B hacrosiulee Bpems B CCCP orGupaercsi H HCnONb3yeTcss OKOJO,
50 km® noasemMHbIX BOA B rOJ, UTO COCTABJAseT Bcero 159 nporHo3Hbix:
SKCIyaTauHOHHBIX pecypcoB u okosmo 15% obuero Bo;lonmpeﬁnenuﬂi
B crpade. B CCCP pogocuabxenue 609 ropogos ocyulectsasiercs
B OCHOBHOM Ha 6a3e roj3eMHbIX BOJ.

Boabwoe 6arbreoroeuueckoe snauenue UMEIOT MUHEPAAbHbIE U Tep-
manvhoie 800bt. Tepmanvrole 800bL UCNOALBYIOT TAKHCE OASL KOMMYHAAb-
HO-6blTOBbLX U NPOMbLULAEHHbIX HYNOD. CTPOATCS U NPOEKTHUPYIOTCSA nep-
Bble THApOTeoTepMaJjibHble 3/JeKTPOCTAHUHH (Hanpumep, Ha Oase [lay-
KETCKOro MecTOpOxjeHusi TepmanbHblx Boi fAelictByer ['eoTIC Ha
Kamuartke).
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Ba)xHO€ MpakTHUECKOe 3HaueHdHe MOA3€MHble BOAbl HUMEIT U Kak
KOMNOHEHT NUTAHUSL NOBEPXHOCTHbIX 800 — PeK H o3ep. B paHHOM
cayyae TMOJ3eMHble BOAbl HCIO/b3YIOTCSl ONOCPENOBAHHO B KauecTse
4acTH MOBEPXHOCTHBIX BOAHBIX pecypcoB.

HecMoTpsi Ha orpoMmnble 3anacbl MOA3e€MHbIX BOA U BO30OHOBJSsE-
MOCTb YACTH HX pecypcoB, CYLUECTBYET OMAacHOCTb UX UCTOWEHUS W 3a-
epA3HenHus. Victollenne noA3eMHbIX BOA MOXET NPOU3ONTH U3-3a upes3-
mepHOH HX orkaukd. UpeamepHblit 3a60p N0A3eMHbIX BOA Ha XO3AHCTBEH-
Hble HYXX[Abl OCOGEHHO HexesaTesNeH B TeX CJydyasiX, KOTr4a 5TH BO/bl
rMAPABIHUECKH CBA3aHbl C NOBEPXHOCTHbLIMH (pedHbiMH) Bogamu. OTkau-
Ka MOA3EMHbIX BOJA MOXKeT NMPHBECTH He TOJNbKO K MCTOLLEHHIO 3THX BOI,
[IOHHXKEHHIO UX YPOBHS ¥ 06pa30BaHHIO TaK Ha3blBaeMOH denpeccUorHok
BOPOHKU, HO H K yMEHbLUEHHIO MOA3EMHOro MHTAHHA PeK B MEXXeHb H,
COOTBETCTBEHHO, K YMEHbLUEHHIO CTOKa peK. 3arpsiaHeHde MNOoJA3eMHbIX
BOA [POHCXOAMT BCJAEACTBHE IOCTYMJEHHS KOMMYHaJ/bHO-ObITOBBIX
¥ npoMmblieHHbIX cTOKOB. OcOGeHHO YsI3BUMbl K 3arpsi3HeHHIO TPYyHTO-
Bbl€ BOJbl BbICOKOTO 3asieranusi. Bo MHOTHX ciyuasix mosiBasieTcsi Heo6xo-
IMMOCTb B pa3pabOTKe Mep MO KOHTPOJIIO H OXpaHe MNOA3eMHbIX BOM,
B TOM UHCJIe MO KOHTPOJIIO HX CAHHTAPHOTO COCTOSIHHUSL.

Boablive BO3ZMOXKHOCTH KOMIJIEKCHOTO W PailHOHAJbHOIO HCMOJAb30-
BAHHSA NPUPOAHbIX BOA H HX OXPaHbl 3a/710’KeHbl BO BCe LUMpe MpHMeHsie-
mMoMm B CCCP c08MeCTHOM UCNOAB30BAHUL NOBEPXHOCTHOIX U NOO3EMHLLX
600, 3aK/II0YaiolIeMCsl B pPeryJHpyeMOM H COrjlacOBaHHOM Bojo3aGope
PEUHbIX BOA H OTKaukKe MOA3€MHBbIX BOJA, B UCKYCCTBEHHOM BOCMOJIHEHHH
NOJA3e€MHbIX BOA H T...
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Fanasa 6. THAPOJIOTHA PEK

Pexa — 3TO 8000TOK 3HAYUTEAbHLIX PA3MEPOB, NUTAIOUUICT um
MOCeproIMU ocadkamu co c8oezo 8odocOHopa u umeouyuil 4yerxa
8bLpaNceHHOe CHOPMUPOBAHHOE CAMUM NOTOKOM PYCAO.

K pexkam OObI4HO OTHOCAT AUULb NOCTOAHHbIE U OTHOCUTEAD.
Kkpynrote 8000TOKL ¢ na0uyadbio bacceiina we menee 50 km®. Bodorg
KU MeHbwe20 Pasmepa HasovlearT pyusbamu. Hcxods us npusedennod
ablute onpeOereHus, K peKam He Mozyr ObiTo OTHeCeHbL Oajxce Kpyn
Hble, HO 8pEMEHHble 8000TOKU (Hanpumep, cyxue OOAUHbL 8 NYCT
HAAX — 8adu); 8000ToKuU, He umeroujue sodocbopa (Hanpumep, cpo
MUPOBAHHOLE NPUAUBHOLMU UL CZOHHO-HAOHHbLMIL TEHeHUAMU 8000
TOKU 8 NPUMOPCKUX PALOHAX UAU HA OCTPOBAX); B00OTOKU C UCKYCH
CTBEHHbLIM pyC/lOM, T.e. KaHaabl.

Kpynueiiemy pycckomy kaumaronory A. . Boeiikopy npunas
JIeXXHUT BblpAXKEHHe «pexu — npodyKT Kaumara». B 3Tom onpenene
HHH NOAUYEepPKHBAETCS BEAYylLAs PO/b KNMMATHYECKHX YCIOBHi B dop!
MHPOBAaHHH PEK H HX peXuUMa. Bmecre ¢ Tem He caeayer 3a6GbiBaThy
YTO U ApPYrHe€ KOMIIOHEHTbl NPHPOAHON cpeabl (penbed), NOUBbI H pac:
THTEJbHOCTb, T€OJIOTHUYECKOe CTPOeHHe H [p.), 4 TaKXKe X035 HCTBEH!
Has JesTe/bHOCTb Ue/l0BeKa BJHSAIOT Ha PeXHUM peK 1 GPOpMUPYIOT H
NpUpPOAHbIH OGJIHK.

Ecau, no o6pa3Homy BbipakeHHIO reorpados, BOAa — 3TO KPOB
nanguadra, TO PEKH — ITO KPOBEHOCHAsi ccTeMa jJanawadra, nes
peHocsias BEWECTBO U SHEPTHIo U npeobpasyouas cam jaiauagr

B 3Toii cBA3H BaXKHeiillee 3HaueHHe NPHOOpPeTaeT NOHATUE CTOKA
CTOK 6 wupOKOM CmbiCae (KAK €ro MOHMMAj M3BECTHbIA Tuaposio
C. JI. Mypape¥ickuil) — 3T0 npoyecc ctekanus 600oL ¢ 8030c60po
gmecTe ¢ codepacauiumucs 8 nel sewjectaamu u teniom. [lostom
peuHoil cTOK — BaXKHeH Ui 3/1eMEHT MaTepPUKOBOro 3BeHa raoGasb:
HOTO KPyrOBOPOTA BO/bl H BELLECTB, 8 TAKXKE MOLLHbIHA T€00r HUeCKH
aredT, raapHednHil ¢akrop, onpeneasiollUi B3anMOCBS3b MeXAV
pa3uynbiMH OOBEKTaMH CyWH U THapocdepbl.

EaunoBpEMEHHO BO BCeX PeKaX 3€MHOIO 1apa HAXOAUTCA B Cpelk
nem 2115 km® BoaLl, uau Beero uwb 0,0002% o6bema Boa ruapocde
pbl. HecmoTpsi HAQ TUKOH Majblii 06'beM peuHblX BOJ POJb peK Kak
nyTeii cocpef0TOUeHHOr0 CTOKa B KPYrOBOPOTE BellecTBa H 3HeprH
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Ha 3eMHOM Iuape 6aarogaps oduedb HEOOJbIIOMY (MO CPaBHEHHIO
C ApPYTUMH BOIHBIMH O6'b€KTAMH) MepHOY YCJOBHOTO BO30OHOB/EHHUS
3anacos BoAbl (0k0a0 19 gmedt, cm. TaGi. 3.1) oyenb Benmka.

6.1. PEKH U UX PACNNPOCTPAHEHHE HA 3EMHOM WIAPE

CpelleHHsi 0 KpynHeHLHX peKax 3eMHOro Liapa npHeeieHbi B TabJ.
6.1. HauGoabiuyio cpeau Bcex pek niowanb Gacceiina umeerT Amasonka,
HaH6OJbWYI0 ANHHY — Hua; AMa3oHKa TakKe camasi BOJOHOCHAs peka
vupa (Ha ee poso npuxoaurca 16,6% croka mcex pek). HauGonee
KpynHble peki Haxoasitest B IOxHoi Amepuke, Adpuke, Aanun. Kpynneii-
mne peku CCCP — st1o 066, Enuced, Jlena, Anyp, Boaza.

Ta6anua6.l. Kpynheiinine peku 3eMHOro mapa

Peka [Troutaan 6accen- Aauna, Cpenxuit ronosoi
Ha, THIC. KM? KM CTOK BOAM, KM®

AMa30HKa 6915 6280' 6930
Konro (3aup) 3820 4370 1414
Muceucnnn 3220 5985° 580
Jla-Tlnhara® 3100 4700 725
0O6b 2990 3650* 395
Hua 2870 6670° 73,1
Enudcen 2580 3490 610
lena 2490 4400 532
Hurep 2090 4160 270
Amyp 1855 2820 355
SIHU3BI 1800 55620 995
Makkensn 1800 4240° 350
I"anr’ 1730 3000 1230
Boara 1360 3350 239
Sumbe3n 1330 2660 106
C.8. JlaBpenrus 1290 3060 439
Ieabcon 1070 2600° 86

Opaunxepas 1020 1860 15,3
OPHHOKO 1000 2740 914

Ilpnmevanne [Hauubie no mosorpapun «<MHpOBOH BOAHBIH 6anaHc u BOxMble pecyp-
oot 3eman» (1974); 1) ¢ Yianau; 2) ¢ Muccypy; 3) c [lapanoii n Ypyrsaem: 4) ¢ Hpthi-
wom; 5) ¢ Karepoii; 6) ¢ Arabackoit; 7) ¢ Bpaxmanyrpoii; 8) ¢ CackaueBaHom.

[To naHHbIM T oWynapcTBEHHONO THAPONOrHYECKOTO HHCTHTYTA,
8 CCCP okon0 3 MaH.. BOLOTOKOB AnHHO# Gonee 0,5 km. Ux cymmapHas
A1MHa cocTapasieT nooutH 10 man. kM. M3 ob6uiero uucna BOLOTOKOB
94,99 npuXoaMTC HA BONOTOKHM A/HHOH He MeHee 10 kM. Pex mnunoit
Gonee 10 km B CCCP* 150 831, npuuem Tonbko 280 pek UMEIOT ATHHY
Gosee 500 Km.



6.2. TUNbl PEK

Pexu THNU3UPYIOT M0 pa3NH4HbIM IPU3HAKAM, HAaNpUMep No pasmepy;!
YC/IOBHAIM NPOTEKAHHsl, HCTOUHHKAM (BHAAM) MHUTAHHs, BOAHOMY peXxu-
MY, CTE€NeHH YCTOHYHBOCTH pycsa, JE€AOBOMY PEXHUMY U T.A.

ITo pasmepy peku nongpasaensiior Ha Gojbliue, CPeAHHE H MaJbiey
K 60/zb1uum OGbIYHO OTHOCAT PeKH ¢ naowanblo OacceiHa Oonee
50 000 KM K cpeinuMm — ¢ mnJjolaablo GaccefiHa B npegenax 2000—4
50 000 km?, K Manbim — ¢ nJaowanblo Gacceiina meunee 2000 km® Huy
KHASA l‘paHMua naowanu Gacceiina (50 kM%), oTaensoulan Manble peKkH
OT pyubeB,— BeCbMa yCJ/OBHA.

boavwasn peka obbluro umeer 6acceilH, pacnonoXKeHHbil B HECKOJIb+
KHX reorpacdHueckux 3onax. ['maponoruyeckuil pexum OGOJbILOH pPeKHj
B LEJIOM He CBOHCTBEH peKaM KaX 10 reorpaduueckol 30Hbl B OTA€/bHO-;
CTH W MO3TOMY noaudonasen. Cpednas peka oOblyno umeer Gacceilu)
B Mpejenax OAHOH reorpaduyeckoi 30HbL. Funponoruqecxuﬁ pexxHuM;
CpefHeil peKH XapaKkTepen aJsi GOJIbIIMHCTBA PeK JaHHOH reorpaqmqe-
CKOil 30Hbl H MOITOMY 30HAAEH.

Manas peka takxe umeer GacceiiH, pacroJiOXKeHHbIi B npenena
O0/1HOH KaKoH-1u60 reorpaduueckoil 30Hbl, HO ee THAPONOTHUECKHH pe
XKHM NOJ BJHSIHHEM MECTHbIX YCJOBHH MOXET CYLLEeCTBEHHO OTJIHYATbC
OT peXXHMa, CBOHCTBEHHOro GOJIbLIHHCTBY peK [JaHHOH reorpadHuecko
30Hbl, H CTaTb, TAKHM 00pa3oM, a30HaLbHbiM. Manbie pekd, B OTJIHYHE OT
CpeJHHX H OOJbIUHX, MOFYT He MOJHOCTbIO [JPEHHPOBATb TPYHTORHE
BOJbl, UTO TaKKe OnpejejsieT OTIHUHE HX pPeXHMa OT peXxUMa, crRoum
CTBEHHOro 6oJiee KPyMnHbIM peKaMm NaHHOH reorpacguueckod 30Hbl.

Mo ycaoBusim npoTekanus pekH noapasnensiioT Ha PasHUHHbLE, NOAYA
2opHbLe v eopHble. K paBHHHHBIM peKaM YCJIOBHO OTHOCAIT PEKH ¢ BeJHYHd
Hamu udcaa Ppyna (cMm. pasa. 2.5.1) menee 0,1; K nosyropHbiM —
¢ uucaamu Ppyaa B npenenax 0,1 —1,0; K ropHbIM — ¢ uHcaaAMH (Dpyzq
6oaee 1,0. Takum 06pa3om, y paBHHHHBIX U NOJYTOPHbIX peK Ha6a04 2o
Csl CIOKOHHbI Xapakrep ABHXKEHHSl BOAbI, Y FOPHbIX — GypHbIil.

Mo ucrounnkam (BHAAM) NMUTAHHS PEKH MOAPa3AensioT Ha pasnnyll
Hble TUMbl B 3aBUCHMOCTH OT BKJ1ajJla CHeeo8020, 30 0e8020, 1e0HUKOB0
20 U nod3emHoz0 nuranus B GopMHpOBaHHE PEYHOro CTOKA.

ITo BopHOMYy pexHMy, T.e. XapaKTepy BHYTPHroJOBOrO pacnpejaee
HHSl CTOKAa, BbLAEJSIOT peKH C BEeCEeHHUM NnoA0800beMm, C nozzoaodbej
8 Tenayro 4actb 200a, C nNABOOOUHbIM PENCUMOM.

[To cTenenn ycTORYHBOCTH Pycaa MOXKHO BblIENHTb, Hanpumep, pexil
ycroduusbie u Heycrouuugobie, a N0 AelOBOMY PEXHMY — peKu 3amepsug
rouue ¥ Hesamepaarouyue.

6.3. MOP®OJIOTUA U MOPOOMETPHUS PEKH U EE BACCERHA

6.3.1. BonocGop u Gacceitn peku

Caenyer pa3anuuath BojocGop u Gacceiin pek't. Bodoc6op pexu
3TO 4ACTb 3eMHOL NOBEPXHOCTU U TOAUU NO4E U 2PYHTOB, OTKYda OaHHAM
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pexa noay4aer ceoe nurauue. ITockoNbKy MUTaHHe DEK MOXKET ObiTh
MOBEPXHOCTHBIM H MOL3EMHbIM, PA3AUYAIOT NOBEPXHOCTHbLL U NOJ3EMHObLL
8000Cc60pbL, KOTOpble MOTYT He cosnanath (puc. 6.1). Baccedn pexu —
ITO 4ACTb CYWU, BKAOYAIOWAA OAHHYIO PEYHYIO CUCTEMY U O2PAHUYEH-
Hafa 8odopasdenon.

Ycmoe

Puc. 6.1. Cxema 6accefina ¥ Bopoc60opa peku B MaaHe @ ¥ B MOMEPEYHOM paspese
6 no auiin A — b
| — rpaHnua 6acceiiHa H NOBEPXHOCTHOro BofxocO6opa pekn (oporpadHyecknit Boaopasnen),
2 — rpanuua noa3eMHOro Boaoc6opa (nNoa3eMHbiit Bojopasjen), 3 — GeccTouibie 06aacTH,
He BXoAsiuiHe B BOAUC6OP pekH, 4 — BOAOynop, 5 — ocafkn, 6 — NOBEPXHOCTHBIA CTOK, 7 —
NOA3EMHBIA CTOK, 8 — pycaa pek

Obbiuno s8odocbop u Gaccedn peku cosnadaror. OLHAKO Hepenku
clydyau W MX HecoBnajenus. Tak, ecid B npelenax pevyHoro GaccefiHa
YacTb TEpPUTOPHH OKa3blBaeTcsl GeCCTOUHOMN, TO OHA, OCTABasICb 4aCTbiO
6acceiina, B coctaB BogocGopa peKkH He BXOAHT (cM. puc. 6.1). Takue
C/lyyad BecbMa XapaKTepHbl AJs1 3acyllIUBbIX PaHOHOB C MJIOCKHM
peabedom. Hecosnanenue rpanun 6acceina, BbiaensiemMblx no oporpagu-
4ecKoMy BOAOpasjeny, H rpaHul Bogoc6opa MoxKeT ObiTb H B TeX CJayua-
fIX, KOTAA TFpaHHLbl MOBEPXHOCTHOTO H IMOA3EMHOro BOAOCOOPOB He
COBMajaloT, T.e. KOTAA YacTb MOA3EMHOIO CTOKa NH6O mocTynaer u3-3a
npenenos gaHHoro 6acceiHa, 1460 yXOAHMT 3a €ro npepebl.

Bacceiinbl (BogocGopbl) pek, BafalouluX B OAHH H TOT >Ke MpHEMHbIH
BOjoeM (03epo, Mope, OKeaH), 06'beAHHSIIOTCS COOTBETCTBEHHO B Gaccei-
Hbl (BomocGopbl) 03ep, MOpeH, okeaHoB. Bblaensiior eaaswsui sodopasden
3eMHO20 wapa, KOTopblil pa3nensieT Gaccefibl pek, Bnajamolux B Tuxui
1 Muauiickuil okeanbl, ¢ OLHOH CTOPOHbl, H GacceiiHbl peK, BNaAaloLLUX
B Atnantudeckuit 1 CepepHblit JlegoBuTblil okeanbl,— ¢ apyroi. Kpame
TOTO0, BbIAEJSIOT 6eCCTO4HbIe 00AACTU 3eMHO20 WAPA, OTKYAA HAXOASLLH-
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ecsi TaM pekd He JOHOCAT Boay 10 Muposoro okeana. K takum Geccrou-;
HbIM 06/1aCTSIM OTHOCSITCS, HanpuMep, Gacceiiibl Kacnuiickoro u Apanb-
CKOro Mopeil, BKJOUaolHe 6acceiibl TaKHX KpynHbiX pek, kak Boara,.
Ypan, Tepek, Kypa, Amynapbs, Coipaapbs.

6.3.2. Mopdomerpuyecke XxapaKTepHCTHKH OacceiHa peKH

OcHosroimu  Mopgomerpudeckumy  XapaKTepucTuUKamu  pe4Ho2o
6accedna (cM. puc. 6.1) cayxcar: naowade b6acceiina F; dauna b6acceiina
Le, 0661410 onpedeasiemasn Kak npamasn, COeOUHAIOULAA YCTbe peKl U TO4 -
Ky ra sodopasdene, npusecarouiyro K UCTOKY peKU; MAKCUMAAbHAA Uil-
puna 6acceiina Bs,,,.., KoTOpas onpedessercs no npamou, HOpMarbHOL
K ocu OacceliHa 8 Hauboaee WUPOKOL e20 4ACTU; CPEOHAS WUPUHQ
6accedna Be, 8vl4ucasemas no gopmyare

Bﬁcp = F/Lﬁ, (61)

Oauna 8000pa30erbHOl AUHUL Lyyp.

BaxHoii xapakTepucTHKkoii 6acceiiia cJyXHT pacrpeeseHHe nJjoula-!
o1 GaccefiHa Mo BbICOTAM MeCTHOCTH, NpeacTaBJieHHOe euncozpaguqe-
ckoli kpusoii (puc. 6.2), nokassisarowedl, kakas 4acto naowadu baccel-
Ha (B kM® unu %) pacnoaoxena Builie 410600 3aA0AHHOL OTMETKU
MeCTHOCTU.

Hwane HM ;
Mal '(
|
i
o M
)
Haun Hmun "._.__._T_.——.'.__._._JFKM’
T T AJ T T T T T T 1
0 50 100%

Puc. 6.2. Pacnpenenenye naowaau 6acceiina
Mo BbLICOTAM H runcorpapuyeckas Kpubas

PRt DS

C nomouibio runcorpaduyeckoil KpUBOH MOXHO PacCUHTaTb TaKylo;:
BAXKHYIO XapaKTepUCTHKY, Kak cpedusas gewcora baccedna. das storo
niowaab ¢urypsl F’ Ha puc. 6.2, orpaHuuenHod ruincorpaduueckoit:
KPUBOH H OCSIMH KOOPAHHAT, NeJST Ha nJjoulanb 6accediHa F. CpenHIOIQf’i
BblCOTYy GacceiiHa MOXHO onpeaenuTb U 6e3 runcorpadHieckoit Kpuaoﬁi
no dopmyne i
!

f,..
Hcp = F. Hl fi ’ (62)‘5

I D™=
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rae Hi — cpeansis BbicoTa JI0OBIX BbICOTHbIX MHTEPBAJOB B Mpejenax
6accefiHa, BblYHC/IsieMasi KaK cpejlHee U3 OTMETOK, OTPAHHUHBAIOLLHX 3TH
HHTEpBa/Nbl rOpuU3oHTanel (u3orunc), fi — njollaab yacTy GaccellHa
MeXAy 3THMH TOPU3OHTaNAMH, F — moaHas njaowaab Gaccefina, n —
YUCJIO BBICOTHBIX HHTEPBAJIOB.

Cpeonuii ykaoH nosepxnocTu baccetina onpefensiior no dopmyJe

o = L g (e + ), (6.3)
i=1
rne [y ¥ le41 — AJNHHB CMEXHbIX FrOpH30oHTaneH, AH — pa3HocTb oTMe-

TOK CMeXHbiX Fropu3oHTaseil (cedenue peabeda), F — nonnas miowaib
GacceiiHa, n — YHCJO BHICOTHbIX MHTEpBaJIOB.

6.3.3. ®u3suko-reorpaPpHyecKkHe H reoJorHyecKHe
XapaKTepPHCTHKH 6acceHHa pexH

K uncay rnapHefillux ¢H3HKO-reorpaduyecKuXx H TreoJOTHUYECKUX
XapaKTePUCTHK pedHoro 6accefiHa OTHOCATCA:

1) eeoepaguueckoe noiroscenue bacceliHa HA KOHTUHEHTE, KOTOpOe
MOXeT OblTb BblPaXX€HO uepe3 yAaJleHHOCTb (B KM) OT OKeaHa, LUHUPOTY
M JOJTOTY ueHTpa M KpailHUX TodeK Oacceiina;

2) eeoepaguueckan 3ona (30HbL) UAL BbICOTHbLE noOAcCa;

3) 2eoaozuueckoe cTpoenue, TEKTOHUKA, usuueckue u 800HbLe CBOL-
CT8a NOOCTUAQIOWUX 2PYHTO8, eudpoeeonoaudecKue Yycaosus;

4) peaveg), KoTOpblii MOXKeT ObITb 0XapaKTePH30BAH KOJHUYECTBEHHO
yepe3 cpeAnol0 BLICOTy 6accefiHa nmo ¢opmyne (6.2) ¥ cpeaHHH YKJOH
6acceitia no dopmyne (6.3);

5) Kaumar (xapakTep uMpKyJasiudd aTMoc(epbl, peXXHM TeMIepaTypbl
H BJAXXHOCTH BO3[yXa, KOJHYECTBO U PEXHUM aTMOC(epHbX OCalKOB,
Hcriapenue) ;

6) nouseHHO-pacTUTEAbHOLL NOKPOS8, KOTOPbIH MOXHO 0XapaKTepH30-
BaTb AAHHBIMM O JoJd mjoulaau GacceilHa (B %), 3aHATOH Jecamu
M MOYBAMH TOTO WM HHOTO THNA (O MOHATHH JIECHCTOCTH CM. HHXKe);

7) xapaktep peunoli cetu (cM. pa3a. 6.3.4);

8) Haauuue u ocobenHocTU Opyeux 800HbLX 00BEKTO8 — 03ep, 60.40T,
Ae0HuK08 (06 03epHOCTH H GOJIOTHCTOCTH PeuHbIX 6acceHHOB CM. HHXKe).

Basxcredwasn ocobennocTo 4106020 peuroeo baccelina — 3TO CTenexs
€20 npeobpasosanus x03aLcTeeHHol deateabrocToo. [1pH 5ToM cnenyer
pasiMuaTh UCKYCCTBEHHOE npeobpa3osanue nosepxHocTu baccelina (cse-
JleHHe JecoB, pacnallka 3eMeslb WU JApyrde arpoJjiecoTeXHH4Yeckue Me-
PONpUsiTHSs,, OPOCHTEJIbHbIE H OCYLLIUTE/bHble MeJHODALUH) H UCKYCCTBEH-
Hoe npeobpa3osanue eudpoepaguueckol cetu bacceldna u pexcuma
camux pek (CoopyxKeHue NMNOTHH U BOLAOXPAHHUJHIL, KAHAJOB, LUNIO30B,
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ocyllecTBleHHe APYTHX THAPOTEXHHUECKHX MepolpusTHil B pycaax pe
peryaupoBaHue, U3bsTHE U nepebpocka cToka d Ap.).

Takue xapakTepHCTHKH OacceiiHa, KaK ero 03epHOCTb, GOAOTUCTOCTS
AECUCTOCTb H AP., MOTYT OBITb BbipaX<eHbl KOJIHYECTBEHHO Yepe3 COOTBET
CTBYIOLLHE KOIDPUYUEHTbL 03ePHOCTU Roy, GONOTUCTOCTU Ry, AECUCTOCT
kec, BHIYHCASIEMBIE O pOpMyJsaM BHAA

k = /F, (6.4

e S

s

rae f — naowane, 3aHsTasi ozepamu (6oJOTaMH, Jecamu, JeLHHKaMH
H T.4.), F — noanas niowanb 6acceiina; & — Bbipa)kailoTcst 460 B 10+
JAAX eAuHUUbl, Jnbo B %.

1
CosokynHoCcTb6 8000TOKO8 (peK, py4ves, 8pemeHHbLX 8000TOKO8, rca»i
Haao8), 8o0oemos (03ep, 8000XPaAHUAULL) U OCOObLX BOOHLLX 00BEKTOB
(60a0T1, aedHUKO8) 8 npedesax pewHoeo bacceiina cocTasaser eudpozpa-:
gpuueckyro cero bacceina. COBOKYNHOCTbG eCTECTBEHHbIX U UCKYCCTBEH-
HbLX 8000TOKO8 HA3bIBAIOT PYCAOBOL CETHIO.

Yacrblo ruaporpacduueckoil (H pycsloBOH) CeTH SIBJSIETCH peuHast
cetb. Peunyro cuctemy COCTaBASIOT eAABHAA peKa, Bnajailas B NpueM-,
Hblil BojoeM (okeaH, Mope, 6eccTOuHOe 03epo), H Bce BNajdiollie B Hee:
NPUTOKW pa3MYHOTO Nopsiika. B kauecTBe riaBHOH pekH B pasHHIX
cJyyasix cudTaloT Jubo HaubGoJsee NJIUHHYIO peky B Gacceiine (Boara
IJuHHee 6oJiee nosHoBoaHoro nputoka Kambl), nH60 HauGosee MHoOro-
BOAHYI0 peky (Muccucunu npu causihud ¢ 6osee anuHHOH Muccypn).:

Hauna pexku L — 370 paccrosinue 8004b pycaa mexncoy UCTOKOM
u ycroem peku. JInudbl pek oGbIuHO ONpeensiioT N0 KPynHoMacluTaGHbiM
KapTaM ujH a3podOTOCHHMKaM (pacCTOSIHHS H3MepsIOT N0 reoMeTpuye-
CKOH ocu pycja uaud no ¢apsarepy). Ilpy onpeneneHnn AJHHbI peK no
MeJKoMaclWTabHbIM KapTaM AOJKHbl BBOJAHTbCS MONPAaBKW Ha MacluTab
¥ U3BUJIUCTOCTb pycsa: yeM MeJsbye MacliTab KapTbi H 60Jiblle H3BHIU-
CTOCTb pekH, TeM GoJbliue OWKHOKH NPH pacueTe LJUH pekK.

Hcrok — mecTo Hauaaa peku (BbiXod U3 o3epa, GoJoTa, JeaHHKa,
pOAHUKA U T.A.), YCTbe (TOUHEe — YCTbeBOH CTBOP) — meCTO Henocpeo-
CTBEHHO20 8nadenus peku 8 npuemHoili 8o0oem (oKeaH, Mope, 03epo)
UJIH APYryl0 pekxy.

OrTHolueHHe ANUHbl yyacTKa peKd L; K JJuHe npsiMo# [;, coeluHsiO-
(el KOHUBI 3TOr0 YYacTKa, Ha3blBaeTCs KOIPDUYUEHTOM U3BUAUCTOCTU
peKky Ha JaHHOM ydacTKe:

6.3.4. Pexa u peuHas ceTb

kuaa[ = L:/lz (65)

[TockosbKy Ha OT[eJbHbIX Y4aCTKax H3BUJIHCTOCTb peKH pa3Has,
o61WHi KO3 (PULUHEHT H3BUIUCTOCTH peKH onpelensioT no ¢opmydaes

kuaaomu == ZLz/le (66)
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Mexny nauHOM pekd L W nsowanpio Gacceiina F umeercsi onpeje-

1eHHasa CBA3b, OJIM3Kasl K KBaJApaTHUHOMN: L~+\F Hanpumep, 115 pek
CCCP nosnyuyena takas ocpefHeHHasi IMIHUPHUECKAsl 3aBHCHMOCTb:

L = 1,36F°% (6.7)

CyMMa [/IMH BCeX pek B mpejenax 6acceilHa usH Kako#-1u60 TeppH-
TOPHH 88T NPOTANCEHHOCTb peunoil ceTu ) Li. OTHOUIeHHe NMPOTSKEeHHO-
CTHi PEYHOH ceTH K nyowanu GacceilHa xapaKTepH3yeT eycCTOTY pexHOU
cetri bacceldna uan Teppuropuu

d = YLi/F, (6.8)

HAMEIOLLYI0 Pa3MepHOCTb KM/KM?,

PeuHas ceTb no xapakTepy pucyHKa MoxeT ObiTb 0pesosudHol (uau
{EHTPUHECKOL), NPAMOYS0AbHOL, YEHTPOCTPeMUTEAbHOL H AP.

Pe4nasn ceTo — 3T0 CAOXMCHDbIE Pe3yAbTAT TEKTOHUYECKUX U IPO3UOH-
HO-UKKYMYAATUBHOLX NPOYeccos, O08UNCeHUsl Ae0HUKOB8, IBCTATUHECKUX
Koaebanull yposua okeawa u mopeid u T.0. [lOHSITH MpOHCXOXKAeHHe
CTPYKTYPbl COBpPEMEHHOH pe4YHOH CeTH HEeBO3MOXKHO 0e3 JeTaJjbHbIX
re0JOrH4eckHX ¢ naJjeoreoMop@osOrHYeCKHX HCCleJOBaHUH.

MHorHe peKH Ha OTAeJIbHbIX YUACTKAaX yHac/ef0BaJd CBOe HanpasJe-
{iHe OT KPYMHbIX pasjomoB 3emHoi kopbl (Hua, Muccucunu, AMa3sonka,
Tena u np.), Apyrde — U3MeHsl14 CBO€ HanpaBjeHHe B pe3yJbTaTe
coOCTBEHHOH 3PO3HOHHO-aKKYMYJSITUHBHOH AesiTeNbHOCTH (HH30BbA Xy-
aix3, Amynapbu, Unu, Tepeka, Muccucunu u ap.), TpeTbH H3MeHSJH
VBOIO PYCJIOBYIO CeTb, CJleAysl 3a MOBbILUAIOUIUMCSH WJH NOHHXKAIOUIUMCH
\poBHeM O6ecCTOUHOro o3epa, MOpsl HJM oOKeaHa (HH30BbsA Boary,
Cs. Jlaspeutusi, Tem3abl u ap.).

6.3.5. JlonuHa ¥ pycao peku

Peunvie doaurnbt no npoucxoxoeHuso moeyr ObiT6 TEKTOHUHECKUMU,
J1CORUKOBOIMU U IPO3UOHHBIMU.

[1o ¢popme nonepe4Hozo npogursn peuHble AOJUHbl MOAPA3ALNAAIOT HA
TeCHUHbL, YUWieabsi, KaHboHbl, V-06pasHbie, TpaneyeudanvHoie, SULUKO-
0b6pasubie, KOpoLTOO6pa3sHbie u Ap. B nonepeutom npodune gonuHbl (pHc.
6.3, a) BbILENSIOT CKAOHbL 00AUHbL (BMECTE C YCTYNOM AOJNHHB U HaANOM-
MeHHbIMH TeppacaMH) ¥ OHO Joaunel. B npenenax nHa (n0Xka) LOJHHbI
HaxoasaTcs pycao peku (HaubGosee HH3KAs YACTb JOJHHbI, 3aHATas
BOJHBIM MOTOKOM B MeXeHb) W nodma (3anHBaemasi BOAaMH NOJOBOIbsA
HJIN 3HAYHTE/bHBIX NAaBOAKOB MacTb PeYHOH AOJHHbI).

Pycaa pex no gpopme 8 naane noapa3fensiioTcs Ha NPAMOAUHEUHbLE,
ussuauctoie (MeaHApHPYIOULHE), pa3dereHHble HA pyKasa, pasdbpocan-
Hote (OayxpatolHe) (puc. 6.4).
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Puc. 6.3. TNonepeunblii npoduab aoMMHB
a H pycia pekH 6:
| — 6poBKa moMMHH (KOpeHHoro 6epera),
~— ycTyn KopeHHoro Gepera, 3 — / Hannonv
veHHan Teppaca, 4 — Il HamnoiimeHnas Tep-
paca (3po3noHHas), § — 6GpoBKa Teppacu.|
6 — pycno peku, 7 — Hu3kasa mnoiima, 8§ —
BblCOKas nonma, 9 — KopeHHne nopoaw, /0
— annloBHanbLHHe OTJoXKeHus, [/ — npupyca
JIoBO# BaJj

2 R e v

Puc. 6.4. Tunbl peunbix pycea:

a — npAmoanHenHoe, 6 — H3BUANCTOE, 8 —
pa3seneHHoe Ha pyKaBa, & — pa3bpocaHHoe;
L’"—]’ i V4 I@IJ [»]4 | — IMHUA  Han6oabWNX TAYGHH, 2 — OT-
Meab, 3 — ocepefoK WIH OCTPOB, 4 — pa3Mmbl-

,5 BaeMbili yuacTok Oepera, 5 — HanpaBaeHue
Teuenns ‘5i

OcHoBpHble MOp(OJIOTHUECKHE 3JIeMEeHTbl pycjia CJeAyloLHe: u3ayqus
HbL (mMeanOpbt), 3aTanguBaeMble MNOJABHXKHblE [1OBbILUEHHS ﬂHa—OCE,J;.
pedku 1 6oJiee BbicokHe, 6oJiee cTabuabHble U 3aKpenJeHHble PacTUTENbY
HOCTbIO 0CTpO8a, r.ny60Kue U MeJIKHe YYaCTKH pycsa — Nnaecobl U nepexas
Tbl, OOHHble 2pAdbL PAa3JHUYHOTO pa3Mepa. 1

[Tonoca B pycnie peku ¢ rny6uHaMH, Haubosee GJATONPHATHLIMH A5k
CYNOXOJCTBA, Ha3blBaeTcs gapsarepom. HHorga nomumo ¢appatepd
BbIAENSIIOT AUHUIO Hauboabwux eaybun. JIMHUM Ha AHe peuHoro pyc.na':j
COe/IUHSIIOILIHe TOUKH C OJJMHAKOBbIMH TlyOHHAMH, HAa3blBAIOT U300ATAMU

OCHOBHbIMH MOP(OMETPHUECKUMH XaPAKTePHCTUKAMH PEUHOTO pycia,
(puc. 6.3, 6) sIBASIOTCS nAowadb NOnepedHoz20 CedeHus o, Luupuuq
pycaa B mexay ypesaMu pycJia npd 3aJaHHOM ero HanoJHeHWUH, MAKCU-
MANLHAA 2ayObuUHA pYCAa hAyaxe. Cpeduas eaybuua pycaa hep B llaHHOAj
nornepeyHoM Ce4eHHH BblUHC/IsieTcs no ¢opmyse
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hep = w/B. (6.9)

Ins 6OJbIIMHCTBA PEUHbIX PYCJ BbINOJHAETCS NMPHOJIHKEHHOE COOTHO-
2
weHue hep ~ —ghum. B u3aBusucToM pycse MakcumaJbHasi TrayOHHa

o6blYHO CMelleHa K BOTHyTOMYy Oepery.

B rujpap/inueckHX pacueTax 4acTo MCMOJb3YIOT elle ABe XapaKTepH-
CTHKH pyc/a peKd — OAUHY CMO4eHHOe2o nepumerpa p (puc. 6.4, 6)
U eudpasaudeckuti paduyc R, paBHbiii

R = wo/p. (6.10)

CmouenHoll nepumerp — 310 OAUHA NOOB0OHO20 KOHTYpPA nonepe-
4HO2O CeYeHUs PeyHoeo PYcaa, T.e. JUHHSI KOHTAKTa BOJbI C OTPAHHUHBA-
IOULHMH ee TBepIbIMH MOBEPXHOCTSMU — ¢ AHOM U Oeperamu, a 3UMOMH
TaKXe U ¢ JIeJsIHbIM MOKPOBOM.

Jas WHpOKHUX U OTHOCHUTENbHO TIJyOOKHX pyca d AJA TNeproaa
OTKPBLITOrO pyca (6e3 JelsiHOrO MOKPOBa) BeJIMYUHBI IHAPaABJIHUECKOrO
paadyca R u cpeaHeil rnyGHHBl Acp TPAKTHYECKH COBNAAAIOT, MOCKOJIbKY
B 3THX cayuasx p ~ B.

MakcHMagbHas IWHPHHA Pyc/a Ha peKax MOXKeT JOCTHUraTb JeCATKOB
kKumometpoB (p. AMasoHka), a MakcumanabHas rTay6usa — 100—
110 M (HH30Bbsi EHHces). 3aech He yUUTHIBAIOTCS Te CJyyaH, Koraa Mope
3atonJsieT ApeBHHe pycnaa WM KaHboHbl (ycTbsl KoHro, CB. JlaBpeHTHs)
¥ Korga ray6unbl gocruraior 300—400 M.

6.3.6. MpoaoabHbiit Mpoduab pexu

[1podoasnbiil npogurb peku — 3IT0 epagpuKk U3MeHeHUs. OTMETOK OHA
u 800HOl nosepxHocTu 80oab pycaa. Ha ropusoHTanbHOH ocu rpaduka
OTK/NaAblBAIOT PacCTOsiHHE MO AJHHE peKH, Ha BepTHKaJbHOH — abco-
JIHOTHbIE WJIH YCJOBHble OTMETKH JHa (OObIYHO MO JIMHUH HAHOOJbLIHX
rny6uH) ¥ ypoBHS BoAbl. /s npogosbHBIX paccTOSSHUN K BBICOT OGbIYHO
OepyT pa3Hble MacluTabbl.

Pasnocre ormerok OHa uau 800HOL NOBEPXHOCTU peKu HA KAKOM-
Aubo ee ysacrke Hasvieaerca nadenuem (AH). Pasnocte oTmeToK ucToka
U YCTbA peKku COCTABASET NoAHOe nadexue peku.

B cBsidad ¢ Tem, 4TO y pek rayOGuHb OObIYHO HECOM3MEPHMO MeHblie
MOJIHOro najleHusi, rpa@HKH H3MeHeHHs OTMETOK AHAa W BOAHOH nosep-
XHOCTH AJNs1 BCeH peKH CAMBAIOTCA B OJHY JUHHIO (pHC. 6.5, a).

ITpodoabnbie npoguru pek Moyt 6b6iT6 NAABHOBOSHYTHLMU, NPAMOAL-
HelHbiMU, BbinyKabimu, cTynenuareimu (cM. puc. 6.5, a). Xapakrep
NPOAONBHOTO NMPOGKIS ONpeAeNsieTCsl re0J0THUeCKUM CTPOEHHEM U peJlb-
edom peuHoro 6acceilHa, a TaK»Ke IPO3HOHHO-AKKYMYJISTUBHON fesTelb-
HOCTbIO cCaMOro MOTOKA.
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[Teperubbl npoaosbHOro npoduiasi o6GbIYHO MPHYpOUYEHB K MecTaMm
BNafieHUs] NPHTOKOB (HUXKe HX NpodHb, KAK NPaBHJO, BbINOJAXKHBA-
eTcsl), a TaKXKe K MeCTHoim 6a3ucam 3po3uu, B KauecTBe KOTOPbIX MOTyT
6biTb FJ1aBHAs peKa [/ NPUTOKA, MOPOTH, BOJAONajbi, NPOTOYHbIE 03epa,
BOJOXPAaHWAHUIA U Ap. YpoBehb NpHEeMHOTO BojoeMa (OKeaHa, MoOpH,
6eccTOUHOrO 03epa), Kyda BrnajaeT peka, Ha3blBalOT 24asHbim 6a3ucom:
apo3uu.

Becbma xapakTepeH npojosbHblii NPOoGHIb pekKH Ha KODOTKOM ee
yuacTKe, BKJIo4aiolleM MJjecbl U nepekatbl (puc. 6.5, 6). B atom cayuae
NpoAOo/abHBIH NPOPHIb CTPOAT OTAENbHO AJA AHA M BOLAHOH MOBEPXHOCTH
pekn. M3 pandbix puc. 6.5, 6 BUOHO, KaK H3MeHSIeTCH NPOAOJbHbIHA
npo¢ub BOAHOH MNOBEPXHOCTH C H3MEeHeHHEM YpOBHS Boibl B peke. I1pu
HU3KHX YPOBHSIX (B MeXXeHb) MpoAoJbHblIH Npoduab BOLHOH NOBepXHO-
cTH Gojlee KpyToil Ha nepekatax 4 GoJee noJsoruil Ha njecax. Ilpu
BbICOKHX YPOBHAX (B 110J710BOJbe) NpPOLOJbHbIH NPOPHUIL OOLIYHO BblpaB-
HHBaeTCsl WJIH Ja)e CTAHOBHUTCA Ha mJjecax 6oJjiee KpyTbiM, 4eM Ha
nepexkarax.

JInsi xapakTepUCTHKH KPYTH3Hbl NPOLOJBLHOTO Npouaa peK HcnoJb-
3YIOT NOHSATHE YKAOH peKu (OTAENbHO sl AHA WU BOJHOH NMOBEPXHOCTH).
Yka0H pekH BbluUCASIOT no QopmyJe

I = AH,/L,, (6.11)

rae AH; — naneunue, L; — njuHa pekdH Ha ydactke. [lanHa u3mepsieTcs
BIOJb pycJa, v nosTomy / npeiactasasieT co60il He TaHFeHC, a CUHHYC yraa.
HaKJ/JOHA pycJa K rOpu3oHTy (cM. pa3a. 2.5.3). Beanuuna / ans BonHo#
NOBEPXHOCTH DEKH BCerAa MoJIOXKHTeJbHA, a [AJf JHa (B 3TOM CJjyuae
BMecTO / 0ObIYHO MUILYT fp) MOXKET Ha HEKOTOPbIX y4acTKax NMPHHHUMATb
H OTpHuAaTe/NbHble 3HAUEHHs, HapuMep B MecCTe Pe3KOro yMeHblIeHHUS
rny6GUH Ha mepeKaTe. YK/JOH peKkH | — BeJHYHHA OTHOCHTeJbHas, H ee
BhIPAXKaloT B JOJASX eAHHHUb, %, %o. Bo MHOrUx ciayuasix THApoJoOrs

e
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MCIONb3YIOT TaKXKe TaKoe NoHsATHe, KaK NajeHue Ha | KM JJIHHBI: BeqH-
yuHy najeHus ypoBHs AH, BblpaXkeHHYIO B CaHTHUMeTpax, AeJsT Ha
1JHHY Y4acTKa pycsla B KHJOMeTpax.

6.4. TUTAHUE PEK

6.4.1. Buapi nUTaHUs pek

Peunoil cTok dopmupyeTcsi B pe3dy/bTaTe MOCTYIJIEHHS B PEKH BOJ
aTMOC(epHOro NpOUCXOXKAEHHS; NPH 3TOM 4acTb aTMOCcepHBbIX 0CaAKOB
cTeKaeT C peKaMu B OKeaH WM GeccTouHble o3epa, ApPyras 4acTb —
ucnapsiercss. OHaKo NpH eIHHCTBE aTMOC(EPHOro MPOUCXOKAEHHS B KO-
HEeYyHOM cueTe BCeX peuHblX BOJ HernocpeACTBEHHble MYTH MOCTYMJEHHS
BOJL B PEKH MOTYT ObITb pa3jH4YHbIMH. Boi0easitoT 4eToipe 0cHOBHbLX 8uda
nutanus pek: dosxcdesoe, cHezoB80e, AedHUKOB0e U nod3emrnoe. Armoc-
tdepHOe MPOHCXOXKIEeHHe BOJA, YYaCTBYIOLUHX B [0XKAEBOM, CHEropom
W JIeJHUKOBOM NHUTAHHU peK, OueBHAHO M He TpebyerT nosichenus. [loa-
3eMHOe JKe MHTaHHe peK, Kak cjeiyeT M3 aHaju3a BOAHOTO GaJsaHca
cywH (ra. 3) M M3yueHHs peKHMa MoA3eMHbIX BOA (ra. D), Takxe
¢dbopMHpyeTCsl B KOHEYHOM cuyeTe B OCHOBHOM M3 BOA aTMoc()epHOTro
POUCXOXKAEHHS, HO npouienx 6oJiee cNOXKHLIA NyTb. JIHlIb B peAKHX
c/yq4asix MOXKHO FTOBOPHTb 00 y4acCTHH B MOJ3eMHOM MHTAHUH PeK BOA He
aTMocepHOro, a «IOBEHUJBHOTO» [1POHUCXOXKIEHHUS.

[ns pek B yCJNOBHSIX TEMJIOTO KJAMMAaTa TJaBHbIH BWU MUTAHUS —
poxpaeBoe. CTOK TakuX KpynmHeHWIUX peK Mupa, kKak Amasouka, [aHr
n Bbpaxmanyrpa, Mekour, dopMuUpyeTcsi B OCHOBHOM 3a cyeT [JOXAEBbIX
BOJ. DTOT BHJ MUTAHUA peK B 1oGanbHOM MacluTabe iBJseTCH r1aBHel-
WHM. BTOpbiM M0 BaXXHOCTH C/1yXKHUT cHerosoe nurtanue. Ero posb Becbma
BeJIMKA B NMHTAHUM pPeK B YCJIOBHSIX yMepPeHHOro KaumaTa. TpeTbe MecTo
no obGbeMy MOCTyNaloOUWUX B peKd BOA 3aHHUMaeT MoJ3eMHOe MHTaHUe
(Kak ykasblBaJocb B TJ. 5, Ha ero A0Ji0 B cpefiHeM MPUXOAHTCS OKOJO
'/3 peuHoro cToka). MIMeHHO noi3emMHOe nuTanHe 06yCl0BIMBAET NOCTO-
SIHCTBO MJIM GOJIbLIYIO MPO/JOJXKHUTENbHOCTb CTOKA PEeKH B TeueHHe roja,
YTO M CO3/1aeT B KOHeYHoM utore peKy. [locsiegHee mecTo no 3HaYUMOCTH
MPUXOAUTCS Ha JeAHHKoBoe nuTande (okoso |19 croka pek mupa).

NoxaesBoe nutanue. KaxablH [10XAb XapaKTepuU3yeTcsl CJOeM Bbl-
NaBlUIKX 0CAAKOB (MM), NPOLOJIKHTENbHOCTBIO (MHH, U, CYT), HHTEHCHB-
HOCTbIO BbiMaJeHHsi (MM/MHH, MM/4) M NJOLLAAbIO PaCNpOCTPAHEHHS
(km?). B 3aBMCHMOCTH OT 3THX XapPaKTePHCTHK JOHOU MONHO, HATPH-
Mep, nodpasdeauts Ha AUBHU U 00a0%cHbIe O0NHOU.

HHTeHcHBHOCTb, nuowlazb pacnpocTpaHeHUsi, MPOJLOJKHTENbHOCTb
W BpeMs BblllajleHusl LOXJeH onpelensiioT MHorue ocoGeHHOCTH HopMH-
POBaHHMSl PEUHOTO CTOKA M NOMOJHEHHS Noj3eMHblX BOA. Yem Goabuie
UHTEHCUBHOCTb, NAOWAO0L PACNPOCTPAHEHUSL U NPOCOAKCUTEAbHOCTb 00-
#0s, Tem 60abwe (NPH MPOUHX PABHBIX YCJOBUSX) B8eAU4UHA 00K ODe8020
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nasodka. Yem 6oavuie oTHOWEHUE MeHOY NAOWAOLIO pacnpPoCTpanen
Ooxda u naowyadsvro 6accelinag, Tem TaKxe 6oabule 8eAULUHA BOZMONHA
20 nasodka. KaracTpopuueckue naBoAKH MPOHCXOANAT MO 3THM MNPHYM
HaM OObIUHO JIMIIb HA MaJblX ¥ cpeHHX pekax. [TonosHeHHe NoA3eMHbIR
BOJ, KaK MpaBHJO, POUCXOQUT NPH AJUTeNbHbIX A0XKAAX. YeM MeHblul
BJIAXKHOCTb BO3/lyXa W CYLU€ MouYBa B MEPHOA BbiNajJeHHs JOXKAA, Tewm
GoJbllie 3aTpaThi BOAbl Ha HCnapeHHe W HHOHABTPALHIO H TeM MEHbIIM
BeaMYuHa Joxaesoro croka. HaoGopot, noxan, Bbinagaiouine Ha Ba1aXw
HYIO MOUBY MPH MOHHXKEHHOH TemnepaType BO3[yXa, AAlOT GOMbulyid
BeJIMUHHY A0XAeBoro croka. Takum obpasom, o0un u TOT He O00xa m
8 3a8UCUMOCTU OT COCTOAHUA NOOCTUAAIOU el NOBEPXHOCTU U BAAHHOCT
8030yxa moxceT ObiTo 8 OOHUX CAY4AAX CTOKOOOPA3YOWUM, G 8 Opys=
2ux — He dasare CTOKA. A
CHeroBoe nuTanue. B yMmepenHbX LIMPOTAX OCHOBHBIM HCTOYHMKON|
NHTAHUSL PEK CJAYXHT BOAA, HAKaMNJHBAIOLAsicd B CHEXXHOM MOKPOBEj
CHer B 3aBHCHMOCTH OT TOJIUIHHBI CHEXHOIO MOKpOBA M MNJIOTHOCTR;
(cM. dopmyay 1.5) moxeT npu TassHHH AaTb Pa3Hbif c1oi BOABL. 3anaceg
BoJAbl B CcHere (BeJUUYHHY, OYE€Hb BAXKHYIO [Js NpeicKa3zaHus oﬁbema:f
TaJIOTO CTOKa) onpefeasiioT ¢ MoMOLULbl0O CHEFOMEPHBIX CHEMOK. ¢
3anacbl Boabl B cHere B GaccefiHe 3aBHCAT OT BeJNHUHHb 3HMHHXY
0CaKOB, B CBOIO oyepellb ornpeessieMol KIHMATHYECKHMH YCJIOBHSIMM.
3anacbl BOAbl B CHEXXHOM MOKPOBe pacrnpejensiioTcsi no njaowaaud Gac-
ceiiHa OOblYHO HEPABHOMEPHO — B 3aBHCHMOCTH OT BbICOTbl MECTHOCTH,
3KCMO3ULHU CKJIOHOB, HepOBHOCTeH penbeda, BJAHSHUS PaCTHTENbHOTQ
nokpoBa 4 T. A. BenenacTBue nepeHoca BeTPOM B MOHUXKEHUSIX, JIOXKOH-
HaX, oBparax oGblUHO 33 3HMy Hakanjausaercsi GoJiblie CHera, uyem Ha
POBHOH MOBEPXHOCTH, MHOTO CHera HaKaM/JHBaeTCs Ha onylIKax Jjeca:
M B MeCTax pacnpoCTpaHEHHs KyCTapPHUKOBOH PaCTHUTEJNbHOCTH.
Caedyer pasau4aTe NPOYECCHbl CHECOTAAHUA U B0000TOAUU CHENCHORZO'
noKposa, T. e. NOCTYNAEHUs He YOepHusaemMoil CHe2oM 8006l HA nosep-
XHOCTb noysel. CHeroTasiHHe HauMHaeTcs Nocjie JOCTHXKEeHUR TeMneparTy-
poil BO3yXa MOJIOXKHUTE/bHbIX 3HaUEHHH H BOZHUKHOBEHUS MOJIOXKHTEb-
HOTo TemnyoBoro 6ajaHca Ha MOBEPXHOCTH cHera. BogooTaaua HauuHaeT-
Csl Mo3e Hauajla CHeroTasHHs M 3aBHUCHT OT (U3UYECKHX CBOICTB
CHEra — 3epPHUCTOCTH, KaNUAMNAPHbLIX CBOHCTB H T. 4. CTOK BO3HHKaeT
TOJIbKO [0C/le Havaja BOAOOTAAYH. i
Becennee cHerotasiHHe noApasjensiioT Ha TpH nepuopga: 1) Havanb-
Hblil NepHOA (CHET 3aJieraeT CNJIOLIHbIM MOKPOBOM, TasiHHe 3aMelJIeHHOE,
BOJOOT/AAUH CHEXHOTO MOKPOBAa MpaKTHYECKH HET, CTOK ellue He GPOopMH-
pyercsl); 2) nepuoa CX0[a OCHOBHOH MAacCbi CHera (Ha4HMHaeTCsl UHTEH-
CUBHas Bonoomaqa BO3HHKAIOT MPOTa/NHHbl, ObICTPO HAapacTaeT BeJHUH-
Ha CTOKa); 3) nepHold OKOHYAHHS TasiHHA (CTanBalOT OCTaBLIHECH
3anachi cuera). B Teuenue nepsoro nepuoga crauBaeT okoao 30%:.
3anacos cHera, B Teuehue BToporo — 50, B TeueHHe TpeTbero — 209%:
Bogoornaua MakcMMasbHa B TeueHde BToporo nepuoaa (6Goaee 80%
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3anacoB BOJbl B cHere). B 3To BpeMsi cHeXHblHi MOKPOB OTAAeT BOAY,
HAKOMHBIUIYIOCA B CHere Kak 3a BTOPOH, TakK M 3a MepBblid NePHOMIbI.

Tepputoputo, 20e NPOUCXOOUT 8 OaHHbLL MOMEHT TasHue CHeea,
+a3bl8aAt0T 30HOL OOHOBPEMEHH020 CHe20TAsAHUs. 3Ta 30Ha OrpaHdyeHa
(pPOHTOM TGAHUA (nunuedt, oTaensowed 30Hy TasiHds OT 06JacTH, The
rasiHHe CHera elue He HayaJlocb) U TolAOM TaAxUA (NUHHeH, oTAensolel
30HY TasHHs OT 06JAaCTH, TA€ CHer yxe cowen). Bes 3oHa oanoBpe-
MEHHOTO CHEeroTasiHusl nepeMeillaeTcsi BeCHOH Ha paBHUHAX B CeBEPHOM
moJlyulapuH € 10ra Ha ceBep, a B ropax — BBepX BAOJb ckaoHOB. Cko-
pOCTb PaCNpPOCTPAHEHHS TblA TAsHUSl HA PABHUHAX OGbIUHO COCTABJSIET
40—80 km/cyt, uHoraa goctdras 150—200 km/cyT.

BaXXHOH XapaKTepUCTHKOH CHEroTasiHUS CJ1yKHT er0 UHTEeHCUBHOCTb.
Ona onpejensieTcs XapakTepoM H3MeHeHUs TeMrepaTypbl BO31yXa B Be-
CeHHHH nepuof («IPY>KHOCTbIO BecHbl») U OCOGEHHOCTSIMU MOJCTHJIAIO-
el MOBEPXHOCTH.

OGbeM BeceHHEro NoJIOBO[bSl OrnpeaensieTcss B OCHOBHOM [MOJIHbIM
3anacoM BOJbl B CHEXXHOM MOKPOBe, a HapacTaHue pacXojoB BOAbl B peke
i BEJUUYHMHbl MAKCHMAaJbHbIX PAaCXOA0B MOJOBOAbS, NMOMHUMO 3TOrO,—
HHTEHCHBHOCTbIO CHEroTasiHusl U (PUJAbTPAUHOHHBIMH CBOHCTBAMH MOYBLI
B MepuHoj CHeroTasiHHs (Mep3nas WJaM BJa)KHas MouBa yMeHbLUaeT
HupUIbTPALHOHHBIE NOTEPH H yBEJHUMUBAET TaJlbld CTOK).

Pacuer TasiHus cHera W OUEeHKy ero posud B (HOpPMHPOBAaHHUH CTOKA
IPOBOAAT pa3auuHbiMu cnocobamu. [IpocTeiituie U3 HUX OCHOBaHbI Ha
JaHHbIX 00 H3MeHeHHH TeMrepaTypbl BO3[yXa KaK TJIaBHOH MPUUYHHBI
cHeroTasindsi. Tak, HepelKO HCNOMb3yIOT 3MNUPHYECKYI0 GOpMYyay BHAa

h=alT, (6.12)

rae h — cnofl Tanof Boabt (MM) 3a uHTepBan BpeMedu Af, YT — cymma
MOJIOXKUTEJIbHBIX CPeJHHX CYTOUHbIX TeMIepaTyp BO3[yXa 3a TOT Xe
HHTEepBaJ BpeMeHH, o — KO3((HUMEHT NpoNopuHOHaNbHOCTH, Ha3blBae-
Mblil KO3 PuyuenToM CTAUBAHUA (ITO COH TaJOH BOIbI, NPUXOASIUIHHACS
Ha OAMH TpajyC MHOJOXKHTENbHOH cpeaHed CyTOUHOW TemnepaTypbl).

CpenHee 3HaueHHe KO3 (HuHeHTa cTauBaHHsl o A4J51 OTKPHITOH Mec-
THOCTH Ha TePPHTOPHH, JieXKalllel K ceBepy oT 55°¢c. wi., NpuOAU3HTENbHO
paBHO 5 MM Ha 1°, ans jieca oHa uameHsieTcst ot 1,5 MM/rpaj AJsi TYCTbIX
XBOMHbIX JiecoB 10 3—4 MM/rpaj /s JUCTBEHHbIX JIeCOB CcpejHei
TYCTOTHI.

Kpome TOro, HHTEHCHBHOCTb CHEFOTAsiHUSI MOXHO OMpeJesHTb ¢ Io-
Moo MeToda Tenaodoeo baranca (pasm. 2.4).

Moasemnoe nuranue pek. OHo onpejesnsieTcsi XapaKTepoM B3aHUMO-
JeficTBUs MOA3eMHbIX (FPYHTOBbIX) H peuHblX BOA. STOT BOMNpoc noxpob-
HO paccMmaTpuBajci B pa3d. 5.6. Hanomuum, uto HanpasieHHOCTb
1 UHTEHCHBHOCTb YMNOMSIHYTOTO B3aHMOJEHCTBUSA 3aBUCHAT OT B3AUMHOIO
NoJIoXKeHUs YPOBHS BO/Ibl B PeKe H yPOBHSI TPYHTOBbLIX BoJ, (cM. puc. 5.8),
B CBOIO Ouepeb 3aBUCALLETro OT (a3bl BOAHOTO PeXXHMa PeKH H THApOreo-
JIOFMYECKUX YCJNOBHH MpHJEramlluX K peke TeppuTopuil. B cayuasx
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MOCTOSIHHOH TFMAPABNHYECKOH CBSI3H PEKH U TPYHTOBbIX BOJ C MEpeMeH:
HbIM HanpaBleHHeM WX ABHXKeHHA (cM. puc. 5.8, 6) peku nonyuaios
nojg3eMHOe MUTaHUEe B TeYyeHHe BCEro roja, KpoMe MHKa M0JIOBOAbS

JlegHHKOBOE MUTAHHE. DTO NMUTAHHE HMEIOT JIHIb PEKH, BbITEKAIOLIH i
U3 paHOHOB C BhICOKOTOPHbIMH NEeJHHKAMU U CHEXHUKAMH. [Moapo6Ho 06!
3TOM roBOpHJOChH B pa3a. 4.6. Bkiaa JieHHKOBOrO MMHTaHUA B PEUYHOI
CTOK TeM Gonblile, yeM Goablie A0a5 obulel naowann 6acceiiHa, 3aHaTas,
JelHHKaMH (cM. puc. 4.6).

6.4.2. Knaccupukauus pek no BHAAM MHTAHHSA

Y Kaxa0#l pekd 10/ OTAENbHBIX BHAOB NMUTAHWUA MOXKET ObITb pa3-
anuHol. OnpejeneHne B KaXK10M KOHKPETHOM CJydyade BKAAa pdanwmux
BHAOB [MHTAHWUSI B DEUHOH CTOK — 3a1a4d HCKJIOYHTEJNbHO CJOXKHAA]
Han6onee TOYHO ee MOXXHO pelWHTb NGO C TPHUMEHEHHEM «Metleﬂbn(1
aTOMOB», T. €. NMyTeM pagHOaKTHBHON «MapKHPOBKH» BOJ pdsnuqnoro,
MPOUCXOK AEHHS, JHOO MyTeM aHasW3a H3O0TOMHOrO COCTaBa npuponuux
BoA. Bosee mpoctoit, Ho npuGMIKeHHBIR CNOCO6 BbLAENEHUS PA3NHUHBIX!
BHAOB NUTAHUA — 3TO rpaduyeckoe pacujeHEeHHe runporpa(pqé
(cM. pa3n. 6.8.4).

MU3BecTHblil pycckuit kaumatonor A. M. BoeilkoB 6bi1 nepBbiM;:
NpeANoKHBLIHM KiacCH(PHKaUHNIO PEK 3eMHOTO Lapa 1o BHAaM MUTaHUA
Kaaccugurayus Boedxosa onHoBpeMmeHHO 6bl1a M paHOHHpOBaHHeM!
3eMHOro wiapa no xapakTepy NMuTaHusi pek. Dblin BbigeneHbl 06/1acTH,,
rjle peku MNoJy4yaloT NUTaHHe MPEeHMYILEeCTBEHHO OT TasHUSA ceaoHHorog;
cHera ¢ JIeJIHUKOB; 06/1acTH, rae peKH MoJydaloT BOAYy NMPeuMyLeCTBEHHO!
OT poXaeH; 06JacTi, rae NOCTOSAHHBIX BOJOTOKOB HeT. i

B nacrosiwiee Bpemst B CCCP GoJiee pacnpocTpaHeHa kaaccugukas
yus pex no uctouHukam, usu sudam nutawus, M. H Jlvsosuua. dns.
onpeneseHHs cTeneHH npeobaagaHWst TOFO WJAM HHOrO BHAA MHTAHHS
NpuHATH Tpu rpagauud. Ecau onus u3 BugoB nurauus paer Gosee 80%:
rofOBOr0o CTOKAa peKH, cjleayeT TOBOPHUTb 06 HCKJIIOUHTENbHOM 3HAUYEHHH,
Jl@HHOTO BHAA MUTaHUA (ApYrue BUIbl AUTAHUS He yuuToiBaiorcs). Ecan
Ha 10Ji0 JaHHOro BHAa muTauusa npuxoautcs ot 50 go 80Y% croka, TO,
3TOMY BUAYy MUTAHHA MPUAAETCS MPEHMYULECTBEHHOE 3HaueHue (IAPYTHE.
BUAbl MHUTAHUS YUYHUTHIBAIOTCS JWUIb, €CAH HAa HX [0JI0 MPHXOLHUTCH
Goabiue 10% romnosoro croka). Ecau e HM OAMH H3 BHAOB MHTAHHA He
npaetr Goabue 50% roaoBoro cToka, To TaKoe NMHTAHHE HA3bIBAIOT cme-
wanKbiM. YKa3aHdble Anana3onbl rpagauuit (80 n 509%) orHocsarcs K
BCEM BUJaM [UTaHHSA, KpOMe JeaHHKOBOro. [as neaHHkoBoro nuraHus
COOTBETCTBYIOLME AManas3oHbl rpafaauuid yMmeHbuwedbt go 50 H 25% 4

Boabuwas yacte pek Ha tepputopuu CCCP nmeer npeobnanatoiuee
cHeroBoe mnHTaHue. [1oYTH HCKIIOYHTENBHO CHEroBo€ MNHUTAHHE HMeIOT
pekn CesepHoro Kasaxcrana u 3aBosixkbsi. Pekn n0KaeBoro nuTaHusk
3anumatot 0kHYyI0 yacte CCCP K Boctoky ot baiikana, a rakxe Gaccei-,
Hol Slubl 1 Muaurupku, UepHomopckoe nobepexbe Kaskasza n Kpbima,
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CeBepHblii KaBka3. JlepHukoBoe nuranue umeloT pekH Ha KaBskase
u B Cpeaueil Asun.

6.5. PACXOJOBAHHE BOAbl B BACCEUHE PEKH

[locrynarwujue na nogepxnocts b6accelina doxcdesoie 800bt, a TaKxce
TAAbLE CHe208ble U Ae0HUKO8bie 800bL 4ACTUYHO CTEeKAIOT 8 sude nosep-
XHOCTHO20 (pe4H020 U CKAOHO0B8020) CTOKQA, @ 4ACTUYHO PACXOOYIOTCS HA
ucnapeuue U UHPUALTPAYUIO.

[Morepu aTmocdepHbIX BOA HAa HCMApeHHe NMPH3HAIOTCA AJS JaHHOTO
pe4yHoro GaccefiHa 6e3BO3BPATHbIMH, TAK KaK CYUHTAETCH, YTO OHH YHO-
csATCsl 3@ npeaenbl 6acceiiHa BO3AYLWIHbIMH NOTOKaMu. Boaml, nocrynue-
uide B TPYHT B pe3y/bTare HHOH/AbTPALKH, CUHTAIOTCS KOTEPAMH» JHLIb
[J151 NaHHOTO y4acTKa Boaoc6opa H /151 KOHKPeTHOTO 10X A8 HJIH HepHO-
aa cHerotasiust. OHH 3aTeM MOCTYNSAT B pedHOe Ppyc/o B mpolecce
[IMTAHHUSA PeKH NOJ3eMHbIMH BOJAMH.

HcnapeHue ¢ BOAHOH MOBEPXHOCTH NO CBOeH BeJHUHHe mpHOJHXKaeT-
¢l K HCNapsieMOCTH 2, T. €. MAKCHMaJjbHO BO3MOXHOMY MPH JaHHBIX
KJAMMATHYECKHX YCJOBUSIX HCMApeHHIO, 3aBHCAILEMY OT pajHalHOHHOrO
6ananca. HMcnapenue ¢ 800HOL no8epxHOCTU Tem OOabuie, 4em MeHbuie
B8AANCHOCTb 8030yxa (u 6oabuwie Oeuyur 8aaxHOCTU) U OOoAbuie CKO-
pocTe 8gerpa.

BennunHa rogoBoro ucnapeHust ¢ BOJHOH MOBEPXHOCTH /151 TEPPHTO-
pun CCCP 3aBHCHT OT MpHPOJHOH 30HbI H B CPeflHeM paBHa: B TYHApe
200—350 mm, B JecHoil 3oHe 350—650, B crenmHoii 30He 650— 1000,
B nosiynyctbiie U nyctbine 1000— 1800 MM. DTH BeJHUHHBI H COCTABJSIOT
IIOTEPH PEYHOTO CTOKA HA WCMapeHHe C MOBEPXHOCTH BOAOTOKOB (peK
M KaHajoB) ¥ BOAOEMOB (03ep H BOAOXPaHHJHIL).

Mcnapenne ¢ BOAHOH NMOBEPXHOCTH B KOHKPETHBIX YCJOBHAX MOXET
ObITh Onpele/eHO ¢ MOMOLIbIO MeToda 800KH020 6araHca C Y4eTOM BeJIH-
YHHbI CHHXKEHHS B pe3ysabTaTe HCAAapeHHs YPOBHA BOAbl B €CTECTBEHHOM
BOjJ0eMe WJM HCKYCCTBEHHOM HcnapuTeae (cm. pasi. 2.2), ¢ MOMOLULbIO
mMeTona 7ena080e0 6aianca myTeM pacuera Terva, 3aTpauyeHHOro Ha
ucnapeHue Boabl (cM. pasa. 2.4), ¢ NOMOLUBIO Imnupudeckux Gopmya.
Cpean mocjeaHHX LWIKMPOKO Hcnoab3yercss gopmyra b. /. 3aixosa

2 = 0,14!‘[(80 — 8200)(1 + 0,72W200), (6]3)

rae z — HcllapeHHe B MM, ey — CpejlHee 3HayeHHe MAKCHMaJbHOH yApy-
FOCTH BOASTHOTO Napa, BblYUC/AEHHOe 0 TeMraepaType MOBEPXHOCTH BOAbI
B BOJOEME, €20 — CPEAHSIA YNPYrocTb BOASIHOTO napa (a6coJioTHas
BJ&XHOCTb Bo3ayXa) Ha Boicore 200 cm Haa Bopoemom B rlla (m6ap),
W 200 — cpeanss ckopocTb BeTpa Ha Bbicote 200 cM Hal BOAOeMOM B M/c,
N — YHCJO CYTOK B pacuyeTHOM HHTepBaJse BpemeHH. B dopmyse (6.13)
pasHoCTb ympyrocted BOAAHOrO napa ey — ez MOXET ObiTh 3aMEHeHa
BeJIHY MHOH, MPONOPUHOHANbHOH AeHUUTY BJAAXKHOCTH Bo3ayxa €Dago.
Hcnapenne ¢ nOBEPXHOCTH CHEra H JbAa 3aBHCUT OT TeX XKe (aKTo-
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pOB, 4TO H HCMapeHHe C gonuoﬁ MOBEPXHOCTH, HO BC/IEACTBHE HH3KOM,
TeMmepaTyphl HCMAapsIOLEeHd NOBEPXHOCTH 3HAYHTEIbHO MEHEe HHTEHCHB-
Ho. OHo cocrasnsier 3a 3umy Bcero 20—30 MM, T. e. B AeCATKH pa3s
MEHblile HCapeHHs C MOBEPXHOCTH BOAML.

[ u3MepeHHss HCapeHHst C MOBEPXHOCTH CHera MpHMEHSIOT CHelH-
ajibHble UCMApUTeNH, NIPH 3TOM Hcroab3yerca gecogod merod. Ha npak-
THKE K€ OGbIYHO NPUMEHSIOT SMIUP HIECKYIO 3aBHCHMOCTb, aHAJOTHYHYIO
dopmyne (6.13).

HcnapeHne ¢ nMoBepXHOCTH MOYBLI, HE MOKPHITOH PACTHTENbHOCTHIO,
ofipefessieTcsl METEOPONOrHUECKHMH YCJIOBHSIMM M HHTEHCHBHOCTBIO MO-
CTYMJIEHHs] BOABL K NOBEPXHOCTH MO4BbI U3 Gosee ri1y6OKHX CJ0€B I'PYHTA.
[Ipu 3TOM HcrmapeHHe OCYLIECTBJISETCA He TOJbKO HEMOCPEACTBEHHO
C MOBEPXHOCTH MOYBbI, HO H C YACTHL, HHXX€ MOBEPXHOCTH MOYBHI H «Ka-
MHANSIPHOH KaHMbl». Hcnapenue ¢ nosepxHocTu nousvi 0ObIYHO TeM
60abtue, uem 60NbUIE BAANHOCTL NO4BbL, OehUYUT BAANHOCTU 8030Yxa
u ckopocto serpa. Ono soapacraer nocie 00xOeii u npu nosvlUeHuU
YPOBHA epYHTOBbLLX B00.

[lorepu Boabl Ha HcrmapeHHe ¢ TMOBEPXHOCTH MOUBbBI MOTYT GbITh
onpeseeHbl ¢ MOMOLLbIO NOYBeHHOro Hcnapurens. O6beM HcnapHuBLuelcs
C MOYBbl BOAbl ONpeAeNsieTcsl M0 H3MEHEHHIO MAacCChl TOYBEHHOTO MOHOJIH-
Ta, MOMELIEHHOr0 B HCIapHTeb.

P H3HONOrHYECKOE HCIapeHHe PACTHTENbHBIM MOKPOBOM (TpaHcrnupa-
19 ) BKJIOYAeT TPU CTAJHH: MOIJIOLIEHHE KOPHEBOH CHCTEMOH pacTeHHs
MTOYBEHHOH BJ1ark, NOA'beM BOAK MO cTeb/sIM, HCapeHHe C MOBEPXHOCTH
auctbeB. C yBesiHYeHHEM ITyGHHBI KOPHEBOH CUCTEMbl PACTEHHH H yBesH-
YeHHEM pa3MepoB JIHCTbEB H I'YCTOThI JJHCTBEHHOTO MOKPOBA TPAHCNHpa-
LLHS YBeJHUHBaeTcs.

VIHTeHCHBHOCTb TPAHCAMPAUHH 3aBHCHT H OT THMA PacTUTEJbHOCTH.
Pa3sHble pacTeHHs pacxoaYOT pa3judHble O6beMbl BOAbI HA HCAApeHHE.
Y pasHblX pacTeHHH pasNHYHO H OTHOLIEHHE MacChl HCRapsieMOH UMH
BOAbl K Macce MPHPOCTa CYXOro BellecTBa, Ha3biBAeMOe TPAHCNUPAUUOH-
HoLM KO3ghguyuentom. ITOT KO3h(PUUHEHT XapaKTepU3yeT Tak HasblBae-
Moe npoayKTHBHOe UcnapeHue. OH Han6obIWHA Yy pHCcA, HAHKMEHbIIHA —
Y XBOHHBIX A€epeBbeB.

3a BeretauHOHHbIH NMEPHOL paCTEHHA MOTYT UCNapATb 3HAYHTE/bHbIE
o6bembl Boabl. Tak, rogoBoOi CJIOH HcnapeHus /s TIUEHHLbI COCTaBasIeT
nmopsaaka 250—300 mmM, 6epe3anl — 150—200, xBoiiHbIX nepeBbeB — 150—
300 mm.

BenuunHa TpaHcnHpauun MoXKeT ObITh OnpejesneHa CAeAYIOLHM 06-
pasoM ¢ MNOMOULbIO MOYBEeHHOro ucnapurens. Mamepsiorcss orapenbHo
CYMMapHOe HCIapeHHe C MOBEPXHOCTH AOYBbI H PACTHTENBHOCTH (B 3TOM
c/yyae MOHOJIHT MOYBbLI HMEET XKHBble PACTEHHsI) W HCNapeHHe ¢ MoBep-
XHOCTH MOYBbI MOJ PACTEHUAMHU (B 3TOM cCjyyae U3MepSAETCS HCnapeHue
C MOHOJIHTA MOYBLI, Ha/J KOTOPbIM MOJABELIEHb Cpe3aHHble pACTEHHS, YeM
JIOCTHTaeTcsl eCTeCTBEHHAst 3aTEHEHHOCTb MOYBbl). PasHuua B BeIHYHHAX
UCMapeHusi, OnpeaesieHHOro ABYMsl OMHCAHHBIMH COcOGaMH, 1acT BeJH-
UMHY TPaHCMHUpALHH.
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CyMMapHOe HCMapeHHe CKJ1a/biBaeTcs B3 HCMApeHHsl ¢ MOBEPXHOCTH
nouBbl, TPAHCMHPAUKH H HCIAPEHHS C KPOH J1€peBbeB (MOC/EAHHe 1Ba
BM/a MCNApeHHs 4acTO yyHThIBAlOT coBMecTHO). CyMMapHOe HcrnapeHue
urpaet HauboJsiee BaXKHYIO POJib B ONpee/eHHH NOTepPh CTOKA B Apeaeax
peuHbiX 6acceHHOB, U €ro pacyery B THAPOJIOTHH YaeasiloT Haubonbluee
BHHMaHHe.

[dns onpeneneHHs CcyMMapHOro HCapeHHs HCNOJb3YIOT ABE TPYIibi
mMeToa0B. B nepBOii M3 HHX NMPHUMEHSIOT 3aBUCHMOCTH CPE€JHEro MHOro-
J1eTHEr0 ro0BOro CYMMapHOro HCHapeHUs Z OT rog0BbIX OCa/KOB X H HC-
napsemocti 29. M. M. Byablko npeanoxkuj MakcHManbHO BO3MOXHOe
HcllapeHHe, T. €. HCIapsieMOCTb 2o, BhIpaXKaTh Yyepe3 cpelHee MHOroJer-
iiee TO0BOEe 3HAaYeHHe pajHalHOHHOro 6asanca R U yaeNbHYIO TemJoTy
ucnapeHuss Lyc. YpaBHeHHe DBynblKO cBfi3biBaeT BEJIHYMHY HCMApeHHs
¢ BeJIHUMHAMH OCaJKOB, pagHalHOHHOro 6ajnaHca H TenJoTOH Hchape-
HUA: 2 = f, R, Lucn) 11 pa3ubix reorpaduyeckHx MYHKTOB Takas
CBfI3b MOJ1y4aeTcst pa3HOH B 3aBHCHMOCTH OT BeJIHYHHbI R, onpeaensieMoN
B OCHOBHOM COJIHEUHOH paaHauuelt, H3MEHS IO EHCA C H3MEHEHHEM LUKPO-
Tl Mecta (cM. puc. 3.1).

Bropas rpynna meToaoB ocHOBaHa HAa UCMOJIb30BAHHH 3MITHPHYECKHX
¢BfI3ell, HAMpHMep CpPeAHHX rOA0BBbIX U MECAUYHbIX BEJHYHH CYMMapHOro
HCTIAPEHHs1 ¢ COOTBETCTBYIOIHMH 3HAYEHUSIMH TEMIepaTypbl H BJAXKHO-
cti Bozayxa (merod A. P. Koncranrunosa).

Ha repputropuu CCCP cymmapHOe HciapeHHe H3MEHSIeTCsl B 3aBHCH-
MOCTH OT KJHMATHYeCKUX YCJOBHH MECTHOCTH (KOJHYECTBA OCAAKOB
W paadauronHoro 6ananca). B cpeaHeM ans pa3nHuHbIX IPHPOAHBIX 30H
XdapaKrepHbl TaKHe BeJHUYHHbBI FO0BOr0 CYMMapHOro HCNAapeHHs: TYHapa
u necorynapa — 100—300 MM, necHas 3oHa — 300—500, necocrenb
u crenb — 500—300, nonynyctbina — 300—150 mM.

Yem cywe kaumar, Tem 6oabuwe pasHuya mexcoy ucnapsemoctsio,
uiu npedessbHO B03MONCHOIM UCNAPEHUEM, U (HAKTULECKUM CYMMADHbLIM
ucnapenuem. B TyHape ucnapeHue npubaIMIKAEETCA K HCHApAEMOCTH,
B MYCTBIHAX IIpH KpaiHe MaJsblX ocajJKax OHO HAMHOIO MeHblle Hchapse-
vmoctH. B Caxape, Hanpumep, npu ucnapsiemocts 2000—2500 mm dakru-
yeckoe ucnapende mexee 100 mm.

HHduabTpanus B peuHnix 6accedAHax 3aBUCHUT OT MOCTYMJEHUS A0-
’KAEBBIX HJH TaJblX BOA H OT (PUIbTPALLHOHHBIX CBOHCTB MOACTHJAIOUIHX
rpyHtoB. MexaHu3Mm HHOHUbTpauuu Obl1 NOAPOOHO omucaH B pasjene
5.4. Poab nupuabTpauuu B BogHOM 6asaHce ydacTka peylioro 6acceita
6bla paccMoTpeHa B pa3a. 5.5.1. B oraesnbHble nepuoabl Ha HHPHABTpPA-
LLMI0 MOXKET PacXoa0BaTbCsl 3HAUHTEIbHO 60JblIe BOAbl, YeM Ha Hchape-
Hue. MlHTeHCHBHOCTD MH(HUABTPAUHH BO MHOTOM 3aBHCHT OT COCTOSIHHSA
rpyata. OHa yMeHbLIAETCs ¢ YBeJUYEHHEM BJIaXXHOCTH TPYHTA U MPH €ro
1ipOMep3aHHUH.
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6.6. BOAHbIA BAJIAHC BACCENHA PEKH

6.6.1. YpaBHenune soaHoro 6ajnanca G6acceifHa pekH

C yyeToM OGIIMX MOJOXEHHH O BOAHOM 6ajaHce yvacTKa cyiiu
U pe3y/bTATOB PacCMOTPEHHS BOAHOrO GajiaHca pa3iMyHblX BepTHKAJb- f
HBIX 30H B Pe4HOM GacceiiHe ypaBHeHUe BOAHOrO 6ajaHca 6acceiHa peKH!
ISl WHTepBana BpeMeHH A! B HaHGosee ofliem BuIe NpPeACTaBHM'
cjaenylomuM ob6pasom (pHc. 6.6):

x+yptw+ 2=y + w4+ 22+ Auw (6.14

3aech x — XKHUAKUE (A0XKAb) H TBepable (CHEr) ocaaku Ha MOBEPXHOCTb
peyHoro GacceiiHa, Y| — MOBEPXHOCTHBIH MPHUTOK H3-3a npenesos 6ac-
ceilHa (MpH MpaBUJIBHO NpPOBEJEHHOH BOAOPA3AENbHOH JHHHH TaKOM!
MPUTOK MOXKeT ObiTh JIHIWb HCKYCCTBEH-
HbIM — C TMOMOLLBIO MEepeceKaloHX BO-
Aopasaen Tpy6onpoBOaOB, KaHal0B, yac-
TO C CHCTEMOH MOAMOPHBIX COOpPYXKEHHI,
HACOCHbIX CTAHUHH H T. A.), W, — moa-
3eMHbIH MPHTOK H3-3a npenenos Gacceii-
Ha (OH MoXeT OBITb JIHUWb B cjayyae
HEeCOBNaJ]€HHs MOBEPXHOCTHOTO H MNOA-
3eMHOro BOJOPA3/€eNoB); 2| — KOHAEH-
calHs BOASIHOrO napa (4acTo BeJNHYHHY
KOHJeHCaluHH OO6DbeaHHSIOT ¢ OCagKaMH
X HWIH BBIYHTAIOT H3 HCTApeHHs 22); Y2 —
MOBEPXHOCTHBIA OTTOK 3a mpeaennl 6ac-
celtHa (OH MOXeT ObiThb nApeacTaBJieH
npexkae BCEro CTOKOM CaMOH peKH Yy,
a TaKXe HCKYCCTBEHHbIM OTTOKOM Y%, g @2
ocyllecTBJsieMbIM uepe3 Bojgopasjaen); g2
w2 — Noj3eMHblH OTTOK 3a mpejaensl 6ac-
ceilHa (OH, KaK U NS W[, MOXKeT ObiTb © ’;:0?36222":'2ac%c;cac'::’;‘:l'g“;gi;o'
JIHUlb B Cj1yyae HECOBINag€HHsA NOBEPXHO- | — xaHvan, 2 — ruapoyasen
CTHOTO M TMOJ3€MHOro BOAOPA31eJ0B);
22 — HcrmapeHHe c NoBepXHOCTH GacceliHa, CKnaablBaoLeecst H3 cyMmap-
HOTO HCMapeHHs, a TaKXKe HCMapeHHR ¢ MOBEePXHOCTEH, MOKPLIThIX BOAOH
MM CHEroM 4 Jabaom (cM. pasa. 6.5.2); &= Au — H3MeHeHHe 3anacoB
BOoabl B GacceiiHe (pycjax pek, BoaOeMax, MouBe, BOAOHOCHBIX TOpH-
30HTaX, CHEXKHOM MOKpOBe W T. 1.) 3a MHTepBas BpeMeHH Af (c naio-
COM — MpH YBEJHUYEHHH 3aNacoB BOAbl, C MUHYCOM — INPH HX YMeHbllle-
HUH).

AtMmocdepHble OCaaKH, MOA3EMHbIH MPHTOK U UCKYCCTBEHHbIR nosep-
XHOCTHbI MPHTOK H3-3a mpejesoB 6acceilHa COCTABARAIOT NPUXOOHYHO
4acCTb YpasHenus 800H020 6AAAHCA, NOBEPXHOCTHbIA H MOA3€MHBblH CTOKH
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3a npeneabl 6accediHa ¥ HCNapeHue 0GbEIUHAIOTCA B pACXOORYIO 4ACTb
pagHenus 8001020 bairanca.

Eca¥ npHXOAHAst yacTb MPEBLiIAeT PACXOAHYIO (HAampHUMep, 3HMOH
pH HAKOMJEHHH CHera, B Mepuop poxjaed W T. A.), TO 3anacbl BOAbI
g OacceilHe yseanyuBalored U Au > 0. Ecau, HaoGopor, pacxoaHas
yacTb 6OJblie MPHXOAHOH (HaNpy mep, B IEPHO/ CHETOTAsAHUSA, B MEXEHb,
KOr4d peKa MUTaeTCs B OCHOBHOM MOA3€MHbIMH BOAAaMH), TO 3anachl
pofgHl B Oacceilne HCTOWAWOTCA («cpabarnBatoTca») B Au << 0.

Eanuauamu H3MEpEHHS COCTABRJAIOUIUX YpABHEHUA BOJHOrO 6anaHca
pedyHoro GacceiHa O6bIYHO cayxar Jub0 BeJUdYUHbl cjost (MM), Ju60
06beMHble BeHUHHbl (M°, KM®), OTHeceHHbE K KaKOMY-TH6O HuTepsaJay
BpEMEHH (Mecsil, CE€30H, roa). [Tepeson enunul ciost B eaHHULLL 0O6beMa
H Hao6opoT OcyulecTB/sETCS € YueroM niaowanu Gacceiina.

YpaBHenue Boanoro 6ajanca (6.14) orTiHuaercs OT TpaaHUHOHHO
MCIIOIb3YEMOr0 ypaBHEHKHsl BBE€AEGHHEM 4YJi€HA, YYUTHIBAIOLIETO HCKYC-
CTBEHHBIH MPHTOK M3BHE 1. B COBpeMeHHBIX YCIOBHSIX, KOr1a HAYHHaeT
AKTHBHO HCIIONb30BaTbhcsl MeXOacceifiHOBOe mnepepacnpeaeleHHe CTOKa,
He YYHTBbIBATh 3TOr0 OOGCTOSITE/ILCTBA MpPH COCTABJEHHH H aHasH3e
ypaBHeHUsi BOLHOro 6anaHca pedyunix GacceilHOB yxKe HeJb3s.

Bo MHOrux ciaydadax BO3MOXHbI HEKOTOpblE YNPOMIEHHS YpaBHEHHs
sogHoro Ganauca (6.14). Hale Rcero MOXKHO He YUHTHIBATb KOHJeHca-
uHio 2;. Jdas GonbWIMX DEYHbIX GacceHHOB HEPEAKO He YUHTHIBAIOT
NMOA3EMHBIN MPHTOK H OTTOK (MX BEJHUYUHBI 3HAYUTENbHO MEHblUE APYTHX
YJeHOB YpaBHEHHS) WJH NMPUHUMAIOT @~ Wg. B Takux cayuasx 4 ApH
OTCYTCTBHH HCKYCCTBEHHOTO fiepepacnpejesieHusi cToka Mexay Gacceit-
HaMH ypaBHeHHe BOAHOTO GanaHcCa mpHMeT BUJ

xX=Yy -+ z+ Au (6.15)

YpaBHenue (6.15) WIHPOKO UCHOABL3YIOT B THAPOJOTHU AJA aHau3a
BOAHOro 6asnaHca peuHbix 6ACCeHNOB A/ OTAEbHBIX MecsleB, Ce30HOB,
JAeT. Hepenko mnpu aHagau3e ypaBHendus BoaHoro 6anadca Bupa (6.15)
OKasblBaeTrcsd, YTO OCAJKH X H CTOK Yy He BIOJIHE COOTBETCTBYIOT ApYT
apyry. Takas cuTyauus BO3HUKAeT, HANpUMEp, KOTAA 3UMHHE OCAJKH,
BbiaBllKe B KOHUE KaJ€HAAPHOro roaa («MpOLIJIOTOAHHI CHEr»), cTeKa-
0T JTHILUb BECHOH cJeaylouiero roga. Yrobus u3bexatb TaKOro HECOOTBET-
CTBMSL H yMEHbUIHTb BEJMUMHY NepexoAsiluMX OT roja kK roay 3anacos
Baard B GacceiiHe (= A u), BBOAAT [OHSATHE eudpoaozudeckuii 2o0,
HayaJo Kortoporo B Kaumartuyeckux ycaosusix CCCP npuxoautca Ha
oceHHue Mecsaubl (1 okrabpsa uau 1 HoabpA).

Hakoxen, npu ocpeiHeHHH 32 ajuTesbHble MEepHOAbl, KOTAd U3MEHEe-
HHeM 3amacoB BOAbl B Tpefenax peyHoro GaccedHa (= A u) MOXHO
npene6Gpeyb, ypaBHeHHe BOLHOrO GajiaHca 3alUChIBAIOT B CAMOM MPOCTOM
BU€:

x=y+ z (6.16)

10 ypaBHeHHe («OCAAKH PaBHbl CTOKY MJIOC HCMApeHHe») Ha3blBAIOT
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ypasnenuem 8001020 6aranca peunozo baccelina 0as MHO2OAeTHedl
nepuooa.

Pacnpenenenne BeMYHH X, Y U 2 HA 3eMHOM LIAPe HOCHT 30HabHHE
XapaKTep H 3aBHCUT OT KJIHMATHYECKHX YCJOBHH (M3MEHEeHHe 0CcaiKoB ind
wupore Gbli0 NOKa3aHo Ha puc. 3.1).

6.6.2. Ctpyxkrypa BogHoro 6anaHca 6accedHa pekH

1100 cTpykTYpOLi 8001020 5aAGHCA 6ACCEARA PEKU NOHUMAIOT COOHE
wenue mexcOy PASAULHOLMU NPUXOOHbIMI U PACXOOHBLMU COCTABAAKIULY
MU ypasHenusi 800H020 6arawnca. D

PaccmoTpHM ypaBHeHHe BOaHOrO 6asnaHca /11 MHOTOJIETHEro NepHQ
j1a (6.16) u oupeneauM QOO PACXOLHBIX YJIEHOB (CTOKA M HCAApeHHS:
OTHOCHTE/IbHO HX CYMMbl HJIH, YTO TO XKe caMoe,— ocajnkoB. [la1s storg
paspenum o6e yacTH ypaBHEHHA Ha X:

| =y/x + 2/x = a + B. (6.17]

OTrOUIleHUE CTOKA K 0CAOKAM HA308eM KOIPPHUUUEHTOM CTOKA (o
= y/x). 1oT Kb3hPuuneHT noKasbiBaeT, Kakas 10N OCANAKOB MpPeBpa
waercst B cToK. OTHOWEHUE 2/X MONHO NO AHANOUL C KOIPPUYUEHTOM;
£TOKQ HA38ATYH  KOIpPuyuentom ucnapenus u 0603Ha4yHTb uyeped fi
CyMma a v f§ nonxHa naBath . i

JInanasoH BO3MOXHOTO H3MEHEHHS Koa?)qmuuema CTOKa At MHOTO-
J1eTHero meproaa ciegyoitui: 0 << o << |. Besuuuna o ymenbwaercs.
C BO3pacTaHHWeM «HHIEKCA CYXOCTH» 2o/x. B ycioBusx u3buiTounoro|
M JIOCTATOYHOrO YBJIAXXHEHHA (TYHApPA, JECOTYHAPA, jieca) 3HAYEHHSA a,
naxoasatcss o6nuyHo B npeaenax 0,4—0,6. B ycioBHsX HeaocTaTO4HOrGH
YBJIAXKHEHHS (J1€COCTellb, CTeNb) BeJHUMHbI Ko3(duuHeHTa cToKa cy-
lecTBEHHO MeHbule (npubausurenbHo B npeaenax 0,4—0,1). Hakouneuw,
B YCJOBHSIX OYeHb 3aCyLIIMBOTrO KJHMAarta (NONYNYCTbIHH H MYCThIHH)
BeIHYMHA o npHOauKaetcs k 0. i

§
6.7. BOOAHbIN PE)XHM PEK

6.7.1. Buapl koneGaHHH BOAHOCTH peK

[100 800HbIM peNCUMOM PEK NOHUMAIOT 3AKOHOMEPHLLE U3MEHEeHUS
CT0KQ, CKOPOCTU Tewenus, Yyposuel 800bL U YKAOHO8 800HOU nosepxHo-
cTU, npexoe 8ce20 80 8peMeHu, HO Takxe U 800Ab peKuU.

Kak 6bu10 nokasauo B pasa. 6.1, 6.4—6.6, BOAHBIH pexum pek,
3aBUCHT OT KOMIIeKca (PU3HKO-reorpaduueckux Gakropos, cpean KOTO-'
pbiX BakHeHwas poJb APHHAANEKHT (aKTOpaM MeTeOpOJIOrHYecKHM
H kaumatudeckuM. [lockosbky 3TH akropel Ha 3eMJsie NoaBepXKeHb
LeNOH raMMe pa3HONEpUOAHbIX H3MEHEHHH, B BONHOM peXHMe peK (Kak,
BIpoOYeM, U APYTHX OOBEKTOB ruapocdepnl, 0 uem peuyb 1Wjaa Bo Baejge-
HHH) TaKXKe MPOABJAIOTCA KOJNeOaHUsi pasyH4yHOH AnuTenbHOCTH. [lpH
3TOM Yy Ka)X[O! KOHKPETHOH PeKH HU3MeHseTcsl 800HOCTb, T. €. OTHOCH-
TeJIbHAA BeJHYHHA PEYHOro CTOKA 3a TOT MW MHOH MepHOq MO cpaBHe-
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{10 CO CPENHHM CTOKOM 3TOil )Ke peKkH 32 MHOrOJIeTHHH MepHOA HiH 3a
jpyrHe MepHOAbL. “BOD.HOCTb PEKHU cjleayeT OTJIHYATh OT ee 8000HOCHOCTU,
1. e. a6CONIOTHOH cpeaHeil MHOroseTHed BeJHYHHbl CTOKAa PeKH (3Ta
xapdKTEPHCTHKA NPHUMEHSETCH A/l CPaBHEHHA CTOKA Pa3HbIX PeK).

B 800HOM pexcume u 800HOCTU peK 8bI0EASIOT npexcde 8cez0 8eKO-
gble, MHO20NETHUe, BHYTpu20008bie (CEe30HHbIE) U KPATKOBpeMeHHble
Koaebanus.

BekoBble KOJeGaHHA BOAHOCTH PeK OTPaXKaloT BeKOBble H3MEHEHHUs
KIHMaTHYECKHX YCNOBHH H YBJa)XXHEHHsl MaTepHKOB C MEpPHOLOM COTHH
i toiciun Jer. O cyuiecTBOBaHHHM BEKOBLIX KosieGaHHii aTMocdepHbIX
0C4/IKOB — OCHOBHOTO ()aKTOpa peyHOro CTOKa — CBHJETeNbCTBYET, Ha-
inpumep, pHc. 4.5. O BeKOBBIX KONe6aHHAX BOLAHOCTH PeK H3BECTHO MaJo,
x0Tsl MaseoreorpaHyeckHe HcCle]OBaHH H CBHAETENbCTBYIOT O TOM,
4TO B HCTOPHH pPas3/IHYHBIX PErHOHOB MNJaHeThl OblIH MepHOAR!, KOria
BOAHOCTb peK Obl1a CyLeCTBEHHO 6OJblile, YyeM celuac.

MHoroneTHHe KoneGaHHs BOAHOCTH PeK TaK)Xe HMEIOT B OCHOBHOM
METEOPONIOTHYeCKYyI0 mpHpoay. [lepHoanyHOCTb Takux KoJeGaHHil — ne-
cATKH JieT. O MHOroseTHHX HW3MEHEHHAX BOQHOCTH 3a .focaefHde 50—
100 sieT HU3BeCTHO 3HAYyHTeNbHO 6O0Jbllie, 4eM O BEKOBbIX, KOJieGaHHSX.
JlaHHble HemoCPeACTBEHHbIX HA6/I0A€HHH CBHAETENbCTBYIOT O TOM, 4TO
MHOTOJIETHHM KoJieGaHHAM MOABEpPIKEH H CYMMapHblil CTOK BceX pek
3eMHOTO Wapa (pHc. 6.7, a) u cTOK oTae/bHbIX peK (pHc. 6.7, 6, puc. 6.8).

[Ipu aHanu3e MHOroJeTHHX KoseGaHHH BOAHOCTH pekK celyeT pasJH-
YaTb eCTeCTBEHHYIO U AHTPONO2EHHYIO U3MeHuusocts. Ilepast H3 HHX
06ycJIOBJIeHa JIHIIb METEeOPOJOTHUECKHMH (hakTopaMH, BTOpass — HCKYC-
CTBEHHbIM H3MEHEHHEM CTOKa (3a60poM BOJ Ha XO3SAHCTBEHHble HYX]b,
6e3BO3BpPaTHBIMH MOTEPSIMH CTOKa, CONYTCTBYIOLIHMH Npeo6pa3OBaHHIO
peXxuma peK, HanpHMep, CO31aHHI0 BogOXpaHHAHI). Tak, H3MeHeHHs
ctoka [lyHas (pHc. 6.7, 6) HOCAAT B OCHOBHOM €CTeCTBEHHbIH Xapakrep.
[Ipu 3TOM J1Ierko MOXHO YCTAHOBHTb LHKJIHYHOCTb KoJleGaHHi BOLHOCTH,
T. €. yepel0OBaHHe MHOTOBOJAHBIX H MaJOBOAHbIX MEPHONOB. ¥ TaKUX peK,
kak Boara, [1ou, Auenp, Amyaapbs, Colpaapbs 4 ap. (puc. 6.8), yetko
npocJjeXHBaeTCA CHCTEMaTHyeCKoe yMeHblleHHe BOAHOCTH, 06YC/IOBIEH-
HOe aHTPOMOTeHHbIMH (PaKTOpaMH.

Ecin BOAHOCTb Pa3jiHYHBLIX peK H3MeHAeTCs OJHOBPEMEHHO B OJHOM
M TOM )€ HampaB/ieHHH, TO TOBOPAT O CUHXPOHHOCTU Korebamuti ux
cToka. O6GblYHO CHHXPOHHO H3MeHsleTC BOLHOCTb Te€X peK, KOTOophie
HaxoasTcs B CXOAHBIX (PH3HKO-reorpagHuecKHX yCJNOBHAX H pacmoJoxe-
Hbl GoJiee uau MeHee 6JH3KO Opyr ot apyra. Tak, B LeloM CHHXPOHHO
Kone6nercss BOAHOCTb pek iora espomeickoid uyacth CCCP (/loua,
Ky6aun, Boaru) u pek ceBepa eBponeiickoit yactu CCCP ([leuopsni,
CeBepHo#t [IBHHBI). B TO )Xe Bpemsi BcTpeualoTcsl c/yyaH H HecoBnaje-
HUSl XapaKTepa H3MeHeHHWsl BOAHOCTH Y pasHbiX pek. B arom cayuae
rOBOPAT 06 ACUHXPOHHOCTU Konebawull ux croka. Tak, acHHXPOHHO
(1 naxe B npoTHBo()a3e) H3MEHSIETCA CTOK peK eBpOMeHCKOH 4YacTH
CCCP u Bocrouno#t Cu6upu. IlepHonam MoBBILIEHHOrO €CTECTBEHHOTO
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Puc. 67 M3meRenns cymMmapHoro ctoka pek 3emHoro wapa, mo P. K. Kaure,
a u croka Iyunas 6:
! — cpejiHHe TOA0Bble BEJHYHHb CTOKA, 2 — OCpeAHeHHble (Craa)ieHHble) 3HAYEHHR CTOKA

ctoka Ha Bogare, HanpuMep, COOTBETCTBYIOT MEePHOAb [OHHXEHHOTO;
ctoka Ha Enucee u JleHe, u Hao6opoT.

AcCHHXpOHHOCTL B KoJle6aHHAX BOAHOCTH peKk pasHBIX pemonoa'
00bACHAETCS pas/lHyHeM B mpoueccax UMPKYAsuuu atMoctepbl Ha 60b-
WHX H JaJjleKO OTCTOSIUMX ApYr OT Apyra TeppHUTOpPHAX (Hampumep, ]
HepeoKH Cly4YaH, KOria akTHBH3aUUU LHKJIOHHYECKOH NesATeNbHOCTH Hal |
espoineickolt Tepputopueit CCCP conyTcTByeT Gonee 4acToe yCTaHOBJe-
HHe aHTHUHMKJOHA Han Cubupblo, H HaoGopor).

BHyTpHroposbie (ce3oHHble) KoneGaHHA BOAHOCTH peK 00ycC/OBJEHb
CE30HHBIMH H3MEHEHHSIMH COCTaBJAIOIHX BOAHOrO 6anaHca pPEYHOro
GacceiHa. B TeueHne rona peku, HaxoasiLlHeCs B pasHbIX reorpaduve-
CKHX Mosicax, HCABITHIBAIOT pPa3/HYHble Yepe10BAaHUSI MHOTOBOAHBIX H Ma-
MOBOLHBIX MepuonoB. Bosee nogpoGHO 3TOT BHA KoJeGaHHil BOLHOCTH
peK, H3yueHHb HauGosiee A€TaJbHO, Mbl PACCMOTPHM B pasia. 6.7.2. 4

KpaTkoBpemeHHble KoJeGaHHA BOAHOCTH PeK MoOryt ObiThb npe)K,ue‘
BCETO €CTEeCTBEHHLIMH H OOYCJOBJEHHBIMH Kak MeTeoponoqueCKumui
!

tdaxkTopaMu (THBHEBHIE 10XK1H, KosleGaHHs TeMIlepaTypbl BU3AYXad B Jeld- '
HUKOBbIX paHOHAX), TaK M reoJOTMYECKHMH NpoLeccaMH (CIYCK BOX
JIelHHKOBBIX 03€ep B pe3yJjbTaTe NPOPbiBA MOPEH HAa peKax C JeAHHKOBBIM
MmUTaHHeM, 3anpyXKUBaHHe PeK B pe3yJibTaTe TOpHbIX 06BajoB H Ap.).
B KayecTBe npuMepa KpaTKOBpeMeHHBIX KoJleGaHHA BOJHOCTH peK ApUBe-
aeM puc. 4.7,a (peskue 10Xj1eBhle NaBOAKH). Pe3kuil KpaTKOBpeMeHHBIH.
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11aBOAOK, 06YCJI0BJIEHHbIH NPOpPHI-
pOM JIETHHKOBOTO 03epa, 6blJ No- 0 4
Ka3aH Ha puc. 4.7,6. A F /\
KpaTkoBpemeHHble  KoneGa- 20r
HHSl BOJHOCTH pE€K MOryr ObiTb
06yCJIOBI€HBl H AHTPOMOreHHbIMH or B
dakropamu. K yucay takux Kone- B -—_\
64HMA OTHOCATCHA NMOMNYCKH B HH-
AHHe Obedbl THAPOY3O0B. m
Koraa rosopst o kone6auusx "’
BOAHOCTH p€K, TO UMEIOT B BHAY 42_
npeXXie BCero W3MeHEHWUsl CTOKa 3L
poabl. [Ipu sTOM epagux usmene- 0 E
nus pacxoda 8odo. (#*/c) 8 dan- 4 [
HOM CTBOpE peKu 8 Teyenue 200Q 20
HAa36i8AI0T eudpoepagom pexu.
(OnHaKO OlHOBPEMEHHO C H3MeHe-
HHEM CTOKa BOIbl B peKax H3me-
HAIOTCA H Jpyrde XapaKTepHCTH-
KW, HampuMep CKOpPOCTb TeUeHHsi
il ypOBEHb BOAbl, T. €. BbLCOTA
nosepxHOCTU 80061 8 OAHHOM
crgope pexu. B 6GonbUIHHCTBE
cnyyaeB KoneGaHHs1 YpOBHSI BOJbl

I ' 1 T T 1
1935 1950 1960 1970 1980 1990 2000r

Puc. 6.8. MUameHente ronosoro o6bema cro-

CJAeAYIOT 3a KoseOaHHAMH CTOKa
1 umu onpenensiiorcsi. O6bacHS-
eTCA 3TO CYlleCTBOBAHHEM 3dKO-
HOMEpPHbIX  CBsA3ed  pacxojoB
W ypoBHeil Boabl B pekax. Oanako
B HEKOTOPBIX cay4dasx KojebaHHus

ka psaga pex CCCP noa BausiHHeM x03sii-
cTBeHHOH AesATeapHocTH (no H. A. Illukaa-

MaHOBY)
! — ocpeaHeHuble faHHble N0 HAbAAEHHAM,
2 — 110 nporxHo3y, BbiNOJHEHHOMY B 1985 r.;

A — Boara. 6 — uenp, B — Nlon, I — Ky-

6aub, 1 — Ypan, E — Kypa, X — Amyaapbs,

3 — Cbippapbs; AW — OTK.IOHEHHe CcTOKa OT
ero HOpMbl B €CTeCTBeHHBIX YCJIOBHAX

YPOBHEH BOAbl B peKax MOryT
ObiTb He CBSI3aHHbBIMH C H3MeHe-
HHEM CTOKa, HampuMep MpH JI€AOBbIX SIBJEHHAX HA peKaxX, HHTEHCHBHbIX
ipoueccax pasmbiBa AHA HJIH aKKYMYJAsIUHH HAHOCOB, CTOHHO-HArOHHbBIX
i IPUJIHBHBIX ABJEHHAX B YCTbAX peK. [paduK H3MeHeHHs YPOBHS BOjbl
BO BpeMEHH rHaporpaoM HasblBaTh HeJb3fl.

naponornueckne Habn0AeHHT HA peKax OOBIYHO HAYHHAIOTCH C H3-
MepeHHs ypoBHell Boabl. klamepeHnsi mpoBoasiT Ha peeyHBIX, CBaHHBIX
H aBTOMAaTHYeCKHX (0OOpYyAOBaHHBIX CAMOMHCUAMH YPOBHA BOAbI) BOAO-
MEepHbIX MOCTax.

M3mepenuns ckopocTeil TedeHHs BEAYT Ha peKax C MOMOLLbLIO MONJaB-
KOB HJIH cllelHaJibHbIX NPHOOPOB (rHAPOMETPHYECKHX BepTylleK), pe-
THCTPHPYIOLHX YHCJ0 060pOTOB JIOMACTHOrO BHHTA, a TaK»ke npHOopoB,
H3MepSIOIHX CKOPOCTb PacnpoCTpaHeHHs YyJabTpa3ByKa B TeKYuleH Boxe
HIH QHKCUDYIOLHX OXJaX<A€HHe B TeKylleH BOJe HarpeThix MpeaMeTOB
n T. A. Han6onbuwee pacnpocTpaHeHHe MOJNYYHIH ABa MEPBbIX MeTOAa.

BaxxHoii 3apayeil THAPONOroB sIBJAETCA H3MEpEHHe pPacxog0B BO/bl
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B pekax. Han6onee pacnpocTpaneHHblii COCO6 3ak/iouaercs B H3Mepey
HHH CKOPOCTEil TeyeHusi Ha psAjae BepTHKaned B MOTOKe H MJowajne
CeYeHHs! MeX1Y HHMH H Ha3blBaeTCsl «CKOPOCTb — naouyados. i

6.7.2. ®a3pn BogHOro pexxuma pex. [fonosoabe, naBogkH, MexeHb

Bo BHYTpPHrogoBOM (C€30HHOM) peXHMe peK BbiAe]sloT Pl Xa;
pakTepHbiXx nepuonoB (¢a3) B 3aBHCHMOCTH OT H3MEHEHHs ycnosﬂﬂ
MATaHKs U 0coGeHHocTeH BonHOro pexxuma. [List 60JblIHHCTBA peK MHpa
pas/HyaloT clelylollHe $a3v. 800H020 pexcuma: 1oj0BOAbe, NaBOAKH,
MEeXEeHb.

[Torosodve — 3T0 haza 800H020 pexcuUMa pexu, exce2o0HO No8TopPs:
10WAACA 8 OAHHBIX KAUMATUYECKUX YCAOBUAX 8 OOUH U TOT Je Ce30K
U XQpaKTepusyrowanca Hauborbwel 600HOCTbIO, BbLCOKUM U NPOOOANCY;
TeAbHbLM HOOBEMOM YPOBHA 800bt. [1onOBOAbE YACTO COMPOBOXKAAETCH
BbIX0A0M BOjAbl Ha noiiMy. [losoBoabe GopMHpYeTCcs KaK TajbiMH CHEro-
BbIMH, TaK H 1QXKIeBbIMH BogaMH. TasHHe cCHera Ha paBHHHAX Bbi3biBaert
secernnee noaogodve, Tasiiue BHICOKOTOPHBIX CHEroB M JI€JHHKOB, a TakK-
JKe BblllajeHHe  LAHTENbHbIX H CHJbHBIX JIETHHX AOXAeH (HanpHMep,
B YCJOBHAX MMCCOHHOTO H TPOMHYECKOro KauMara) — no.aosodse 8 ren-
AYI0 4acTb 200a (T. e. secewne-aeTHee WK neTHee noaosoodve). [ono-
BOJbe, 0COGEHHO OGYCJOBJNEHHOE AOXIAAMH, HEpPeaKO HMeeT MHOroBep-
LWIHHHYIO (opMY.

[Tagodok — 3T0 haza 8001020 pewuma, KOTOPAs MOXeT MHO2OKPAT-
HO NOBTOPATLCA 8 PA3AUYHbIE Ce30HbL 200Q U XQAPAKTePU3YeTCS UHTeH-
CUBHOIM, O0bIYHO KDATKOBPEMEHHbIM YBeauderHuem pacxodos U yposHed
8006l U 86136L8A€TCA OONOAMU UAU CHE2OTASAHUEM 80 8pems oTTenenel.
B orpenbHbIX clyyasix pacxoi BoAbl MAaBOAKA MOXET NpeBbIlIaTb pacxof
BO/bl MOJIOBOAbS,, B OCOGEHHOCTH Ha MaJsbiX pekax. Pasnuyalor opHonu-
KOBble H MHOrOIHKOBbl€ MAaBOJAKH, OJHHOYHble MAaBOOKH H MaBOAOYHbLIE
nepHoabl, KOTAa HA peKe MpoXoasiT cepHH maBoakoB. MHoraa maBonok
HaKJajblBaeTcss Ha BOJIHY MNOJIOBOAbA. KpaTKOBpeMeHHble pe3kHe mna-
BOIKH, B YACTHOCTH BbI3BAHHbIE HE METEOPOJIOTHYECKHMH (haKTopaMmH,
OTHOCSIT y>Ke He K Ce30HHbIM (ha3aM pe)KHMa peKH, a K KpaTKOBpEeMeH-
HbIM ero HapyuleHusam (pasa. 6.7.1).

Mesxcens — 370 (hasa 8001020 pexwuma, exree00HO NOBTOPAIOULAACH
8 O0UH U TOT e Ce30H, XAPAKTepU3Yylouasacs Mai0l 800HOCTbIO, OAU-
TEAbHOIM CTOAHUCM HU3K020 YPOBHA U BO3HUKAIOU|AS 8CACOCTBUE YMEHb-
wenus nuTanus pexu. B MexceHb pekH O6bIYHO MHTAIOTCA TOJbKO 3a cuer
nmoa3emubix Boa. Ha Muorux pekax CCCP Bbinensior aBa nepuoaa
TIOHHXKEHHOTO CTOKA — AETHIOI0 U 3UMHIO Mexcerb. B 30He H36BITOUHOTO
H J0CTAaTOYHOrO YBJIa)>XHEHHS] PEKH OObIYHO HMEIOT YCTOHYHMBOE TIPYHTO-
BO€e MHTaHHe, 06ecneyHBaloLLee 10CTAaTOYHO BbICOKHH CTOK JleTHEeH Mexe-
HH. 3UMOH e MaJjible PeKH B 3TUX 30HAaX MOTYT WHOrAa npoMep3aTb A0
ana. CTOK y TaKHX peK B 3HMHIOIO MeXeHb HHXe, 4eM B JeTHI00. B 3one
HEJ0CTAaTOYHOrO yBJaXXHeHHs, HA000POT, peKH B JIETHIOI MeXeHb 06bly-
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HO MMEIOT MEHBUIHHA CTOK, YEM B 3HMHIOI0 MeXeHb. MaJsble pekH B 310i
30HE B JIETHIOIO MeXE€Hb MOTYT fae nepechbixarThb.

6.7.3. Tunosoii ruaporpad peku.
Pacunenenne rugporpada no sumamM NMHUTAHHA

Tunosoii eudpoepagh orpaxcaer nauboree obujue 4epTol BHYTPU2000-
goeo pacnpedenenus pacxodos 800b. 8 pexe. THNOBOH ruaporpag cTposTt
tia ocHOBe ruaporpagoB 3a psan Jjer. Ha nem nokasmsalot dasbl BogHOTrO
peXHMa, THIIHUHbIE /151 JAHHOH PeKH, U Npeesbl BO3MOXKHbIX KoseGaHu i
pacxojd BOAbL [Asi XapaKTepHbIX TOYEK KaxAOH (a3pl (M MO BeaHuUHE
11 10 BpeMeHH HacTynseHud). [lpumep tunosoro rugporpada nokasad Ha
pHc. 6.9. 3nech xOpoOWO BHAHBI NONOBOALE, MABOAOK, 3HMHAS U JIeTHAA
MEXEHb.

Ha npyrux pekax THNOBOH ruaporpad MOXKET HMeTb COBCEM HHOH
sua. Ha runporpade Mekoura, nanpumep, orMeuaroTcs Juulb aBe (asbi:
BECEHHAR MeXEHb C MHHHMYMOM B ampesie H JeTHe-OceHHee J0K1eBoe
noJjoBoabe ¢ MakchkMymom B asrycte. Ha tunosom ruaporpacde [dynas
BblAENAOTCA TPH MHOrOBOJHbIE U TPH MaJsOBOAHbIE (DA3HL. '

KonnuyecTBeHHas OLEHKA AOJH PA3JIHYHbIX BHAOB {IHTaHHs B (POpMH-
POBAHHM CTOKA OGBLIYHO OCYLIECTBJSETCH C NOMOILBIO 2paguueckoeo
pacusexnenus eudpoepagpa no sudam nuranus. B stom cayuae gons toro
WM MHOTO BH/a NMHTaHUA (HANpHMep, CHErOBOrO, A0XK/A€BOTr0, NMOA3EMHO-
ro Ha pHc. 6.10) ompeaensieTca MpONOPUHOHATBHO COOTBETCTBYIOLLHM
njowanaM Ha rugporpade.

Hau6Gonbuine TpyAHOCTH BO3HHKAIOT MpPH BblAeJEeHHH MOA3EMHOr0
IIMTAHHA B NEepHONL MOJIOBOABS WM KPYMHbIX NMaBOAKOB. B 3aBucHmocTH
OT Xxapakrepa B3aHMOAEHCTBHS [OBEPXHOCTHBIX H TMOA3EMHBIX BOJ
(cm. pasa. 5.6, puc. 58) bB.B. [oaskosbiM, B.H. Kynennubim,
K. B. Bockpecenckum, M. K. JlbBoBuuem, O. B. [lonoBbiM H ApyraMu
Hcc/leA0BaTeISIMH PeAJIOXKEeH Pl cxeM pacuseHeHus rugporpacda. Hau-
6osiee O61LHE 3AKOHOMEPHOCTH caeaylouine. [1pu oTcyTcTBHH ruapaBau-
YecKO# CBSI3H PEUHBIX M I'PYHTOBbIX BOA (CM. pHc. 5.8, &), UTO 06bIUHO
XapaKTepHO AJIA TOPHBIX PEK, NOA3eMHOe MHTAHHE B MEpHOJ MOJOBOAbS
HJIH MaBOJAKa B OOIMX yepTax MOBTOpsieT xon ruaporpada, Ho B Gosee
Cr/1aXK€HHOM BHJE€ H C HEKOTOpbIM 3ama3gbiBAHHEM MaKCHMyMa BO
Bpemend (puc. 6.10, /). Ilpu HanuyuMm NOCTOAHHOH HJH BpEMEHHOH
FHAPaBJHYECKOH CBA3H PEUHBIX U IPYHTOBBIX BOA (CcM. pHc. 5.8, 6 — 8)
Ha NoQbeMe M0J0BOAbA B pe3y/abTare MOANOpa PEKOH T'PYHTOBBIX BOJ
[l0A3eMHO€e NMHTAHHe YMEHbLIAETCA M AOCTHraeT MHHHMYMa MPH HAHUBbIC-
luemM ypoBHe Boabl B peke (pHc. 6.10, 3). [Ipn anHTeNnbHOM CTOSIHHH
BbICOKHX YpOBHeH, 4TO 60s€e CBOHCTBEHHO KPYMHbIM peKaM, NPOKRCXOAMT
(uabTpaUUA pEUHbIX BOA B TFPYHT («OTpHLATENbHOE MOJA3EMHOE IHTa-
HHe», pHc. 6.10, 5), a Ha cnaae NMOJOBOALA HJH B HAuajie MEXEHH 3TH
BOALI BO3BpawalTcs B peKy (6eperosoe peryjqHpOBaHHE PEYHOro CTO-
Ka). Ha npakruke nmpu HeAOCTATKe CBeAeHHH O B3aHMOCBSA3H PEUHBIX
W FPYHTOBBIX BOA 4acTO A/ PABHHHHBIX PEK YCJOBHO NPHHHMAIOT BEJH-
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Q@ wic Puc. 6.9. Tunosoi r‘HflpOl‘paCl) pe-
KH C BOCTOYHOEBPOMEHCKHM THMOM
BOAHOTO peXXHMma:

! — 3UMHAR  MeXeHb, 2 — BeceHHee
11010804be, 3 — JNeTHAR MeXeHb, 4 —
NeTHe-OCeHHHA MaBoaoK
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Puc. 6.10 Cxema pacu/ieHenHsi rhaporpada pekd MO BHAAM MUTaHHSA:
nutanue: | — cHeroBoe, // — pgoxaesoe, /!l — noasemuoe; A, b u B — Hayano, KOHEU H MHK
non0BoAbA; [ —5 — AMHuK, pa3aeNAIOLLHE CHEroBOE H OA3E€MHOE IHTAaHHE B [1ePHO/ [0A0BOAbA
fIpH PA3ANYHOM XAPAKTepe B3aumMOACHCTBHA PEUHLIX H FPYHTOBLIX BOA (NOAICHEHHE CM. B TEKCTe),

6 — negocras, 7 — nenoxon

YUHY MOJA3EMHOTO nUTaHHWA B MOMEHT MHKa [0JIOBOAbS PABHOH HYJIO
(puc. 6.10, 4). Onnako BO MHOTUX cjyuasx, OCOGEHHO HA MaJbIX H cpenf
HHX peKax, TPaHuuy noA3€MHOro mnuTaHHA Ha ruaporpacde npoBoaAT
MpoCTO MO NPAMON nuHUY, COCAHHAIOUIEH TOUKH HAyaja U KOHLA [10J0-
Boabsa (pHc. 6.10, 2). BOSHHKAIOT CNOXKHOCTH TaKXe NMPH pas3geeHHH
JOXAEBOr0 H CHEroporo MHTAHHSA, OCOGEHHO B BECEHHHH M OceHHHH
nepuoabl, pasaeeHuy cHel0BOro, JJ€AHUKOBOTO U N0XKA€BOr0 MHTAHHS H

FOpHBIX pekax (cm. puc. 4.7, @) u 1. o. B 37ux cayuasax ans Gonee Har
[JeXHOro pacujeHedus ruaporpagpa no BHAAM MHTaAHHSA HEOOXOQHMI
NMPHBJIEKATb AaHHble 0 NOXKAEBBIX Ocaakax M Temiepatrype Bo3ayxa.
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6.7.4. Knaccudpukanua pex no BOZHOMY peXxKHmy

BonpocaMu KaaccHPHKauUM pek MO BOAHOMY pPEXUMY 3aHMUMaJMCh

MHOTHE HccieaoBaTtend. PaccmorpedHble B E‘asn. 6.4.5 kanaccHdpHKayuu
ek no Buaam nutanust A. M. BoeiikoBa u M. V1. JIbBoBHuYa siBastioTCA,
0 CYLLECTBY, TAKXKe KIacCHMUKAUHAMH PEK H 110 BOJHOMY DEXHuMy,
/1. C. Kysun npensioxHui CBOIO KAACCUPUKAUUIO peK C Y4eTOM XapaKTe-
pa ux nUTQHUA U 800HO20 pexcuma. Bce pekn UM noapasjieneHbl Ha TpH
THNA: C MOJIOBOAbeM (CHEroBoe MHUTaHUe), C MOJOBOAbEM H NMAaBOAKAMHU
(CHErOBOE H N0XK1€BO€ NUTAaHHE), C MABOAKAMH ([L0XKA€BOE MUTAHHE).
3ameTuM, uto, no [1. C. Kysuny, nosoBogbe MOXXeT GbITh JIHILb CHETOBO-
ro NPOUCXOXKAEHHA. BHYTpPH yMOMSIHYTBIX TPEX THMOB BhINEJNEHbI ele
|4 noATHNOB.

[lIupoko pacmpocTpaHeHa AOBOJNbHO NPOCTas KAQCCUPUKAYUS peK no
soonomy pexcumy b. [. 3aikosa. B 370l knaccHpHKauHKH Bce pekH
CCCP (ucKJI0Yasi HCKYCCTBEHHO HJIH €CTeCTBEHHO CHJIbHO 3aperyJupo-
BaHHbIE) pa3jesieHbl Ha TPH GOJiblLIHE TPYANbI: ¢ BECEHHHM MONOBOALEM,
¢ MOJIOBOAbEM B TEMJYIO YacTb roga M ¢ NMaBOJOYHBIM peXHMOM. Y peK
11EPBOH U BTOPOH IpPYMNN €XeroaHo HabJI0Aal0TCs f10BbiLIeHHbIE pacXOoabl
BOAbI, MPHYypOUYEHHblE, COOTBETCTBEHHO, K BeCHe HJH K TenJoH vacTH
roga. B ocranbhylo uactb ropa Habsl0galOTCS MEXEHb H OTJe/bHbie,
cayuaiiHble MaBOAKH. Y peK TpeTbeHl Tpynnbl OTMEYalOTCA MNaBOAKH,
HOCSILLLHE CUCTEeMAaTHYeCKHH Xapakrep.

Pexu ¢ secennum norosodvem, 06YCNOBIE€HHbIM TASTHHEM CHEXHOTO
mokpoBa, HanGosee pacnpoctpanenbl Ha Tepputopun CCCP. Peku sroit
rpynmbl nogpaszaesedbl 3aHKOBbIM HA AATb THIOB. Y peK KA3axcTAHCKO20
runa (puc. 6.11, a) Habmopaercss UCKJIOYHTENbHO pe3kasi H BbicOKas
BOJIHA MOJI0OBOJbSA, @ B OCTaJIbHYIO YACTb rOa CTOK ObIBA€T OY€Hb Mal,
BIIOTb [0 MOJIHOT'O NepechixaHus pek. Peku 80cTounoesponelicko2o Tuna
(puc. 6.11, 6) xapakTepu3ylOTCs BHICOKMM BECEHHHM 110/10BO4bEM, HH3KOH
JeTHEH H 3HMHEH MEXEHbIO, HECKOJIbKO MOBbILIEHHbIM CTOKOM OCE€HbIO.
Pexu 3anadnocubupckoeo tuna (puc. 6.11, e) UMelOT HeBBICOKOE pacTs-
HyTOe BeceHHee [0JIOBOJbe M MOBLILIEHHBIH JleTHEe-OCeHHHH CTOK. Y pek
g8ocrounocubupckoeo tuna (puc. 6.11, e) Habaogaercss BbICOKOE MOJO-
BOAbE, JIETHE-OCEHHHEe MAaBOAKH M HHU3Kasw 3UMHAS MexeHb. [dnsa pex
aaratickoeo tuna (puc. 6.11, d) xapakrepHbl HEBbICOKOE pacTAHYTOe
BeceHHee [10J10BOibe, MOBLILIEHHbIH JETHUH CTOK M HH3KAA 3UMHAA
MeXXeHb.

Pexu ¢ nonosodeem 8 Tenayo 4acts 200a BCT‘Eel{alOTCﬂ Ha [lanbHeMm
Bocroke u B Bbicokoroptbix obaactax Cpeaneil Asun u Kaskasa. Peku
3TOM rpynnbl noapasensilorcss Ha AsBa tuna. [ns pex 0aabHe80CTO4HO20
Tuna (puc. 6.12, a) xapakrepHbl HEBbLICOKOE, PACTAHYTOE, HMeElolLee
rpeGeHyaTblii BUA JieTHEE N0XK/1eBoe MOJ0BOAbE U HU3KUH CTOK B XOJ0A-
Hyio YacTb roaa. Peku tans-wanckozo Tuna (puc. 6.12, 8) Takxke HMelOT
JIeTHee M0JI0BOAbE (TO/NbKO B 3TOM Cjyuae OHO OOGYCJOBJEHO TASHHEM
JIeHHKOB M BBICOKOTFOpPHBIX CHErOB); 3MMHHH CTOK Bbllle, UeM Yy peK
lpeablayILero THMA.

Pexu ¢ nago0dounbim pexcumom NPOTEKAIOT B FOPHbIX WU MPEATrOPHBIX
paitonax Kpeima, KaBka3a, Kapnat. [luranue y pek 3Toi rpynmbl B oc-
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HOBHOM jgoxaeBoe. Cpean 3THX peK BhIAEJAOT Tpu THNA. Pexu npu4ep-
HoMOpCcKoeo Tuna (puc. 6.13, a) UMEIOT f0XKAeBble NaBOAKH B TeueHHe
Bcero rona. ¥ pek Kpoimckoeo Tuna (pHc. 6.13, 6) oTMeyaloTcss 3UMHHe
NMaBOAKH H AJIUTesbHble JIeTHHH (HIOHb — aBTYCT) HJH JieTHe-OCEHHUH
(Ma#h — okTA6pb) NepHOAbl C OUeHb HU3KHM CTOKOM (BMJOTb 10 MOJHOTO
nepecbixauusl) Has pek cesepokaskasckoeo tuna (puc. 6.13, 8) xa-
paKkTepHbl NaBOAKKH B TEMAYIO ¥ HH3KAA MeXeHb B XOJOAHYIO 4YacTH
roaa.

6.8. PEHHOH CTOK

6.8.1. CocraBasiiouiHe peyHoOro CToxKa

CTOK 8 WUPOKOM CMBICAE — ITO 2AQBHLLEL 3AEMEHT MATePUKOB020
38eHa 2a06aabHO20 KpyeosopoTra SewiecT8a u 3nepeuu. CTok 8KkAOuaer
nOBepPXHOCTHYIO 1 nodzemuyio dactu. [log8epxHOCTHOUL CTOK, 8 €800
o4epedb, COCTOUT U3 PeHO20 CTOKA U CTOKQ A60a NOKPOBHbLX NeOHUKOS.

Peunoi cTOK BKJMIOYE€T CTOK BOJAbI, CTOK HAHOCOB, CTOK PacTBOpPeH-
HbIX BELECTB H CTOK TemJja.

Crok 8006t (800HbLL CTOK) — 3TO OJHOBPEMEHHO H NPOLECC CTEKAHHSA
BOAb! B DEUHbIX CHCTEMAX M XapaKTEPHCTHKA KOJHUECTBa cTeKalouieh
Boabl. CTOK BOAbl — OAHH U3 BaxKHeHwux Hu3kko-reorpad)uyeckux H re-
oJloTHUeCKHX (akTopoB. Ha3biBaTb CTOK BOABl «)XKHAKHM CTOKOM» He
peKoMeHayercs.

CTOK HAHOCO8 — 3TO MpOLECC NepeMelleHHsT HAHOCOB B PEYHBIX
CHUCTEMaX W XapaKTepHCTHKA KOJHYecTBa fepeMellalolUXc B peKax
HaHocoB. CTOK HAHOCOB COCTOMT W3 CTOKa B3BElUEHHbIX HAHOCOB (HAHO-
COB, NePEHOCHMbIX B TOJIILl€ PEYHOrO NMOTOKA BO B3BElIEHHOM COCTOSIHHH)
M CTOKA BJIEKOMbIX HAHOCOB (HA2HOCOB, NEPEHOCUMbIX MOTOKOM 110 peyHO-
MY AHY BO BjeKoMoM cocTostHuM). CTOK HAHOCOB Ha3blBaThb «TBEP/bIM
CTOKOM» He peKOMeHAyeTcsl.

CTok pacreopenHbix BeuyecTé — 3TO NPOLECC MEpPEeHOCa B DPEYHBIX
CHCTeMaX pacTBOPEHHbIX B BOJ€E BELUECTB H XapaKTEPUCTHKA HX KOJHue-
cTBa. PactBopeHHble B peuHbIX BOgaX BellecTBa — 3TO HOHbI coJled,
OGHOreHHble H OpraHuuyeckHe BellecTBa, rasnl U ap. MHoraa crok pacrso-
PEHHbIX BELUECTB HA3bIBAIOT HOHHBIM CTOKOM HJIH CTOKOM coJleH (HMeeTcs
B BMAY JIMLIb CTOK PACTBOPEHHbIX MHHEPAJbHbIX BELLECTB).

Crok tenaa (Tenao80oi cTOK) — 3TO mpouecc mepeHoca BMecTe ¢ peu-
HbIMH BOJAMH TeNJla H €ro KoJM4eCTBEHHAsm XapaKTepHUCTHKA.

OueBHAHO, UTO U3 MEpPEYHCJAEHHDbIX YEThIPEX COCTABJSIOUIHX PEYHOro
CTOKa rJiaBHeHUast — CTOK BoAbl, 6€3 KOTOPOro HEBO3MOXHbI U Apyrue
BHAbl cTtoka. CTOK Boabl — MApolecc, onpeaessiou i Bce Ipyrue BUIbl
nepeMelLleHUS BeleCTBA U 3HEPTHH B PEUYHBIX CHCTEMax, HX IBHXKYUias
cuna. CToK e HAaHOCOB, PACTBOPEHHbIX BEILECTB U TeMJa 3aBHCHT KakK OT
CTOKa BOAbl (HOCHTENs1 APYTHX KOMIIOHEHTOB pEYHOro CTOKa) W ero
KOJIHUECTBEHHbIX XapaKTepUCTHK, TaK H OT COAEPI)KAaHHA HAHOCOB, pac-
TBOPEHHbIX BELLECTB M Tensa B €AUHWUE CTOKA BOAbIL.
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Puc. 6.11. 'agporpagbl pek ¢ BECEHHHM MOJOBOAbEM:

Tunel; a — kasaxcrauckuii (p. Hypa, noc. Camapkanackui, 1933 r.); 6 — BocTouHoeBponeii-
ckuii (p. Barka, r. Kupos, 1936 r.); & — 3anagHocu6npckuii (p. Bacworan, noc. Bacioran.
1939 r.); 2 — BocTouHOCHGHpcKhit (p. Hnuxuan Tyurycka, ¢. Typa, 1940 r.); 0 — aaraiicknit

(p. Tomb, 1 Kysneuk, 1941 r.); 3aecb 1 Ha pHc. 6.12. u 6.13 nameHenua pacxonos oAbl B Te-
YCHHE roaa AaHbl OTHOCHTE/bHO ero cpeAHero rog0Boro 3HayeHua

q/a

8(. p
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Puc. 6.12. T'uaporpagsl pek ¢ monoBoabem B Temaylo YacTb ropa:
runst: @ — panbHeBOCTOUHbIH (p. BuTum, r. Boaai6o, 1937 r.); 6 — TAHb-WaHCKHI
(p. Tepek, c¢. Kas6eru, 1937 r.)
a) 5)
@i/
8 8
4 4
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16 [:
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8 I Puc. 6.13. T'uaporpagpl pek ¢ MaBoAoH-
HbIM peXHMOM:

i Tunb: a — npuuepHoMOpckHii (p. Coun, c.
4t [TnactyHka, 1936 r.); 6 — KPbIMCKHA (.

= Caarup, r. Cumdpeponons, 1936 r.); 8 — ce-
0 BepokaBKasckuii (p. Kam6uaeeska, c¢. Oab-

I'1'D'yy o mmE Yo’ ruickoe, 1939 r.)



6.8.2. ®aKkTOpbl H KOJIHYECTBEHHbIE XaPAKTEPHCTHKH CTOKA BOAbI

O6 oCHOBHBIX MPHPOAHBIX H AHTPOINOTeHHbIX (paKkTOpax, onpenessio-
LIHX CTOK BOJAbI, y2K€ MHOrO FOBOPHJIOCH Bblllle, B YACTHOCTH, KOrAa peub
wJaa o nuTtaHuu pek. IDTo npexae Bcero (GaKTOpbl KAHMATHUECKHE,
a TaKxe QaKropbl NOACTHAAOLIEH TOBEPXHOCTH M XO3siHCTBeHHas jesi-
TeJbHOCTDb UejoBeKa (ra. 3, pasa. 6.4 — 6.7). KosuuecTBeHHble XapakTe-
pUCTHKH (H3UKO-reorpaHUecKHX M TeOoJOrHYeCKHX YCJOBHH peuHbIX
6accedHOB, BJMAIOIMX Ha CTOK, ObLIH paccMOoTpeHbl B pasa. 6.3.3.
PaccmoTpuM Tenepb ocHOBHBIe KOIHUECTBEHHbiE XapaKTEPHCTHKH CAMOTO
CTOKa BOJbl, MPUMeHseMble B THAPOJOrHU: pACXOA Boabl, 06beM CTOKA,
CJIOH CTOKa, MOAYJ/b CTOKA, KO3((UUUEHT CTOKA.

[naBHeHlas XapaKTePHCTHKA CTOKA BOIBI PeKH — 3TO pacxol 8006t,
T. e. 00Bem 800bi, nporexkarouieli wepe3 nonepedHoe cedeHue NOTOKA
8 eOunuyy spemenu (Q, M*/c) H3MmepennsiMu onpenensior JHILIb Cpea-
HHI pacxoi BOAbl B JAHHOM THIPOMETPHYECKOM CTBOpE 3a BpeMst U3Me-
peHuna (Ha GOMbLIHX PeKaX 3TO MOXKeT ObiTb HHTEpBaJ BpEMEHH, H3Meps-
emblii yacamu) [Ipouecc n3mMepeHHst paCX0A0B BOABI HA PEKAX A0BOJIBHO
TPYLOEMOK, H NTOITOMY YHCJO H3MEepEHHH B TeyeHHe roAd OO6BLIUYHO OTPAHHU-
yeHo. [lna pacuera cpeAAHHUX CYTOUHBIX BEJHYHH PACXOAa BOAbI B MPAKTH-
YeCKOH rMapOoJIOTHH OGBIYHO UCTIONb3YIOT rpauKU CBSI3H YPOBHEH, U3Me-
peHHe KOTOPbIX TPYAHOCTEH He TMpeAcTaB/ALT, H 3MH30HYECKH H3MEpEH-
HbIX pacxogoB Boabl (pa3a. 6.9). Ilo takum rpadukam (MX Has3bIBAIOT
«Kpugoimu pacxodog» unn epaguxamu Q = [ (H)) pacxoab Boab
MOTYT ObITb OfpefeJeHbl M0 JaHHbIM 00 yPOBHAX AJA Ji000ro AHsS BHe
3aBHCUMOCTH OT TOTO, H3MEPSJICS B 3TOT JAeHb CaM PACXOA BOAbI HJIH HET.
[To nonyyeHHbiM TakuM 00pa3oM CpedHHM CYTOUHbIM PacXogaM BOJAb
MOXHO MOCTPOMTb THAporpad, Kak, Hanpumep, Ha puc. 6.11—6.13.

K uucny xapakreproix pacxodo8 600b. OTHOCAT PacXoibl Pa3JHUHBIX
a3 BOAHOrO W J1€10BOrO pEeXHMA peKH, HanpuMep MaKCHMaJbHble
(nuKoBble) pacxoibl BoAbl ONOBOAbA U MABOAKOB, MUHUMAJbHbIE PACXO-
Abl BOAbl M€XEHH, PACXOAb BOAbl B Hauaje BeceHHero Jeioxoad H T. A.

Pacxoabl Boabl peku nogBepkKeHbl HENPePbIBHLIM H3MeHeHHsM. B rua-
pPOJIOTHH PeK CYLUeCTBYIOT [Bd OCHOBHbIX [IOAXOAd MpH dHANHU3e HX
usmeneHui. Ilpu neppoM — ceneruueckom — aHAIU3HPYIOT NPUUUHDBI U3-
MeHeHHs CTOKa, BHISIBJASIOT CBSA3b KoJeGaHUH CTOKA C ONpenessioldMH,
B OCHOBHOM KJAWMaTtHyeckumu ¢akropamu. [Ipu BTOpOM — 8eposrHoOCT-
HOM — OLUEHHBAIOT BEPOATHOCTb HACTYMJEHUS] Ha JAHHON peKe TeX HJH
MHbIX PACXOAOB BOAbI: uYeM OoJiblle OTJMYAETCH pPAaCXO[ BOAbl PeKH
B JNaHHbIHA MOMEHT B 6O/bLIYI0 UJH MEHbUWYIO CTOPOHY OT HEKOTOPOH
cpefHel BeNHYUHbl (KHOPMBI»), TeM MeHblle BepOSITHOCTb TAKOro siBje-
Hus. B rugposorun paspaboraHa uesnas cucrtemMa crneuuasbHblX METOAOB
CTaTUCTHYECKOH U BEPOSTHOCTHOH OUEHKM KosieGaHHi PeYHOro CTOKa NpH
HAJIMYHH, HENOCTAaTKe U OTCYTCTBUH AaHHbIX HabJloaeHHi. Takue pacye-
Thl OKa3blBAIOTCA HEOOXOAUMbIMH NPH NPOEKTHPOBAHHH H CTPOHTEJIbCTBE
pasJHYHBbIX FMAPOTEXHHYECKHX COOPYXEHHH Ha peKax.

B ruaposioruu wiHpoKo HCMONb3YIOT noxATue cpedue2o pacxoda 8006t
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3a kakou-aubo untepsan spemenu At (AeKady, Mecsiu, ce30H, roa, psa
qer). Takne pacxoabl BOAbl PACCYHTHIBAIOT A0 POPMYyJIaM BHAA

Qs (6.18)

1

Q= L

I =

i

rae Qi — cpeiHHe CyTOuHble pacxoAbt BOAbl, 1 — UUCJAO CYyTOK B pac-
cMaTpuBaeMoM WHTepBaJje BpeMeHH. Tak, HanpuMep, cpeAHHH roL0BOH
pacxol BOAbl B OOBIYHBIA (HEBHCOKOCHHIH) TOJ OMpPeAeNAIOT NyTeMm
CYMMUPOBAHHS BCEX CPEAHHX CYTOYHBIX PAacXOAOB BOAbI 3a roj M neJse-
HUS cyMMbl Ha 365.

TouHo Tak e cpeaHWH MHOroJeTHUH pacxod BOAbl (ero 4acto
Ha3bIBAIOT «HOPMOH cTOKa» W 0603HaualoT uyeped (o) onpenessioT mo
¢dopmyae

Qo=+

™M=

Qi (6.19)
|

rae Q: — cpelHHe TOLOBble pAcXoAbl BoAbl, N — uucJao JeT.

O6vem croka 8006 — 3T0 06Bem 600bt, npouweduweld yepe3 0anHoe
nonepe4xoe ceuenue pe4HO20 NOTOKA 3a KAKOU-AubO UMTepsaa spemenu.
Pacxon Boabl MO3TOMY MOXHO CUHTaTh OO6BEMOM CTOKA BOABI 34
I c. O6beM cTOKa Boab paccUUTHIBAIOT Mo dopMmyJe

W= Q- At (6.20)

rae W — o6beM cToka B M®, Q— cpeannit pacxol BOAbl 33 MHTEPBAJ
Bpemenn At (Q B M’/c, At B c). [lna Goabwnx pek W yacto yao6uee
BbIDA3UTb B KM® (OCOGEHHO €C/H peub WAeT O TFOJOBbIX BEJHUHHAX).
B 3Tux ycnoBuax npumensor dopmyay

W=2_qQ- At 107 (6.21)

raze W B km®
B Tex cayuasx, koraa HuHTepBas BpeMeHH Al -—roa (B roay
31,5 10° ¢), To BMecTo dopmyn (6.20) u (6.21) 3anuchiBaloT

W =q-31,5 10, (6.22)
W=Q-31,5 1073 (6.23)

rae B nepsom cayuae W B M° Bo BTOpoM — B KM’

Caodt cToka — 3TO KOAU4ECTBO 800bL, CTekarowee ¢ 8odocbopa 3a
KaKkol-aubo uHTepsas 8pemeHu, pPasHoe TOAUjUHE CACS, PABHOMEPHO
pacnpedenenroeo no naouyadu sodocbopa:
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W) 1073 W &m®) - 10°

3nech y B MM, F B kmM?

Mo0dyas cToka 8006t — 3TO KOAUHECTBO 800bL, CTeKalOwee ¢ eOuUHLY by
naowadu sodocbopa 8 eduuuuy apemenu. Moayab cToka Boabl 0603Haua-
10T yepe3 M a/(c KM®) W paccuuTHIBAIOT 110 (opmyJe

10°
M= (6.25)
rie Q — mo6oi pacxon Boabl (Kak MIHOBEHHbIH, HalpuMep MakCHMaJb-
HbIH, TaK ¥ CpeAHHH 32 HHTepBaJ BpeMeHH Al).

CpasuuBas ¢opmyasl (6.21), (6.24) u (6.25), nerko nonyuutb
y=M nat 107° (6.26)
rie yu M — cJol H MOay b CTOKa 3a o6oH uHTepBan BpeMeHu A ¢ Ecau
Al — rol, TO NoJy4uM
=M 315 (6.27)
Kosguyuenr croka — otnowenue 8eaudurv. (06vema uiu cA0s)

CTOKQ K KOAUYECT8Y B8biNaA8UUX HA naouyads 8000c60pa armocgeprbix
0cadko8, 06YCA0BUBUWIUX BO3HULKHOBEHUE CTOKA:

=y/x =Y/X. (6.28)
3nechb y 11 x B MM, Y 1 X B M® uan km® Hanomuum, uto kospduuuent
CTOKa — BeJMuHHa Ge3pa3mepHasi, u3Mensiowasica or 0 mgo | (ans

CpeaHUX MHOTOJIETHHX BEJHUHH).

ﬂpuBeAeM MpHMep pacueTa XapaKTepUCTHK CTOKA BOABL. CpeaHuit
MHOTOJIETHHH TOA0BOH pacxoa Boawl Boaru y r. AcTpaxaHnu mocie ee
3aperyjupoBaHHus (l956—|974) coctasun 7400 m*/c. Mnowanb 6accet-
Ha Boaru 1 360 000 kM?, ocaKH Ha MOBEPXHOCTb GacceiiHa B CpeaHEM
paBHbl 657 MM B roa. [lo (popmy.ne (6.23) paccquTblBaeM cpenHu#t MHOrO-
JIeTHHI 06beM CTOKa BOAbl: OH paBeH 233 km® B ron. Cpennue MHoroJer-
HHe roA0Bbie BEJHYHUHBI CJ10S1 CTOKA U MONYJISl CTOKa onpejesuM no ¢op-
mynam (6.24) u (6.25): ouu cocraBAT cooTBeTcTBeHHO 171 MMm.
u 54 n/(c km?). Koapduuuent cToka, paccyduTaHHblit nmo GopmyJe
(6.28), pasen 0,26.

6.8.3. IlpocTrpancTBeHHOe pacnpejelieHHe CTOKA BOJbl
Ha teppuropun CCCP

[TocKo/IbKY CTOK BOJbl — pe3y/abTaT CJA0XHOIO BJHAHHA (U3HKO-|
reorpaduueckux (Mpexnae BCero KAUMATHYECKHX) M e0JOrHYeCKUX YCa0-,
BHH, @ 3TH yC/JOBHSA H3MEHSIOTCH B NMPOCTPAHCTBE, TO H BEAULUHA CTOKA
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go0nt pacnpedenena no teppuropuu 3emau HepasHomepro. lloayunts
06bEKTHBHOE NPeACTaB/ICHHEe O IPOCTPAHCTBEHHOM paclpelefleHuH CTOKa
MOXXHO ABYMs NyTsAMH: |) aHaJu3upys H3MeHeHHe pacXoida BOAbl HJH
o6beMa CTOKa BAOJb PEKH; 2) paccMaTpuBast pacipejaeeHHe 1o Teppu-
TOPHH XAPAKTePHUCTHK CTOKA, He 3aBHUCALLMX OT MJjowand Gaccedna
H MO3TOMY AONYyCKAalOWHX UX KaprorpadupoBaHHe: T. e. CJOS, MOAYJSA
n ko3(duuHeHTa cToka. B kauecrBe npuMepa nepBoro Noaxona K aHanu-
3y NPOCTPAHCTBEHHOrO PACTPEne/eHHsT CTOKA MOXHO NpuBecTH GacceiH
Board ¥ H3MeHeHHe BOJb TeYeHHS BOJAOHOCHOCTH KPYMHEHAWIHX pek
CCCP, a Broporo noaxopa — pacnpeje/ieHHe cpeiHero MHOTOJNETHero
¢JI0S1 CTOKa (B MM) MO TePPHUTOPHUH (?CCP (cM. dop3al, 1eBoi 06.10KKH
KHHTH) .

XapaKrepHbIMH 0COOEHHOCTAMH M3MEHEHHsl CTOKa BOAbl BAO/b Teye-
uusi Boaru sBasercs ckaukoo6pa3Hoe yBejMueHHE CTOKAa MocJ/e Braje-
HUSl TAKHX KDPYMHbIX NMpPHWTOKOB, Kak Mosora, Kocrpoma, YHxa, Oxa,
Cypa, Berayra u ocobenno Kama.

Hau6osiee xapakrepHbie 0COOEHHOCTH paclipejesieHHsa cpeHero MHO-
rojieTHero rogosoro cjost croka no Tepputopuu CCCP caenyouiue:
1) wupoTHas 30HAJbHOCTb, OCOGEHHO XOPOWIO BblpaX{€HHAsl B PaBHHH-
HBIX 00J1ACTSIX CTPAHbI H MPOSABAAIOLLASACH B 3aKOHOMEPHOM YMeHbLUECHHN
c/101 cTOKa ¢ ceBepa Ha lor, Hanpumep, ot 300—400 MM Ha cesepe
esponeitckoit Tepputopus CCCP no 5—20 mm B [Ipukacnuu u B Cpenneit
A3un (McKIlOueHHe cOCTaBJSAIOT Julb paioubl Kpaiinero Cesepa, rae
BMeCTe C YMEHblUeHHeM OCaJKOB OTMeuaercs W HEKOTOpOe yMeHbllUeHHe
CTOKa); 2) yMeHblUeHHe BeJHYUHBI CTOKA C yjaaJjleHHEM OT MCTOYHHUKOB
Blard — ot ATsaaHTHYeCKOro okeaHa, a Ha [lanbHem Bocroke ot Tuxoro
oKeaHa, NPOABJSAIOLIEECS, B YACTHOCTH, B YMEHbLUEHHH CTOKA C 3anajia
Ha BOCTOK Ha Oosblieil yacTh ctpanbl (ot 200—300 go 50—100 mm)
¥ B yBeJMUEHHH CTOKA B NpUMOpCKuXx paionax [anbHero Bocroka (no
400-—600 mm, a Ha Kamuatke v po 1800 mm); 3) yBenuueHue croka
B FOPHbIX U MpeAropHbiXx pailoHax, Hanpumep, ao 1000 mm Ha Kapnarax,
1200 mm na Ypasne, 3000 mm Ha Kaskasze, 1000—1500 MM na [lamupe
u Tasp-lUlane, 800 MM Ha AnTae u T. 4., a TakKe W Ha HeGOJbILHX
Bo3BbileHHOcTAX. B cpenHem s repputopun CCCP cpeanuii MHOTOJICT-
HUHA rog0BOH c/0i cToKa — 198 MM, a Moayab cToka — 6,3 1/ (¢ km?)
HanMHHM UTO Ha TepPUTOPHH HalleH cTpaHbl CbOpMpreTCﬂ B CpelHeM
4414 km® cTOKa BOAbI B rOA (3TO COOTBETCTBYET CPeAHEMY MHOTOJETHEMY
pacxony Boast 193 000 m*/c)

6.9. ABH)XEHHE BOJlbl B PEKAX

6.9.1. PacnpepeneHde CKOPOCTEH TeYEHHS B PEYHOM MOTOKE

Hnsi pek xapakrepeH TypOy/JeHTHbIH PeXXHM ABHXKEHHUS BOAbI, U CKO-
pocTb TeueHuss B M0G0 TOUKe PEUHOro NMOTOKA NoaBepKeHa TYpOYyAeHT-
HbLM nYyabcayuam, npuiem TeM 60/1b1IKM, yeM 60J/blle CKOPOCTb TeUEHHUS.
[TosTOMy B Ka» 0¥ TOUKe PEYHOrO MMOTOKA H B KaXK[biii MOMEHT BpeMeHH
MECTHAS MCHOBEHHAA CKOPOCTb Te4eHus — 3TO BEKTOP, KOTOPbI MOXHO
Pa3NoXKUTb HA TPU COCTABAAOUWIME (Ux, Uy U U;) BLOJb MPOLOJbHOH,
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nonepedyHod M BePTHKaNbHOH OCeH KOOpAHHAT Do/bIIHHCTBO THApPO-
MeTpHUECKHX NMpHOOPOB (BepTylIeK LAl U3MEPEHHS CKOpOCTel TeueHus )
GUKCHPYIOT MPOJO/NBHYIO COCTABJSAIOUIYI0 CKOPOCTH, OCPeIHEeHHYI 3a
HEKOTOpbIH MHTepBas BpemeHH, Hampumep 1—1,5 MuH (o603HaunuM ee
uyepe3 &, WM MPOCTO uepe3 u)

ITH MecTHble OCPelHeHHble CKOPOCTH TeUeHHs pacrpeneseHbl B peu-
HOM [OTOKEe HepaBHOMepHO: HaH6o.,blliHe CKOpPOCTH Hab.alojaaloTcsl Ha
MOBEPXHOCTH MOTOKAa Haja Han6oJiee TyGOKOH YacTblo pyc/ia, HauMeHb-
e — y AHA W GeperoB. JIunuu, coedunsaoujue To4Ku ¢ 0OUHAKOBbIMU
cKopocTamu, Ha3vBaroTca uzoraxamu. l[Ipodoasnas (8doas pycaa) au-
HUSL HAuboAbUWUX CKOPOCTel Te4eHUs Ha NOBEPXHOCTU HOTOKA HA3bLBAET-
€A QUHAMUHECKOU OCbI0 NOTOKA, UAU CTPEHCHEM.

[Tpu HaHnGo/Nee 3aKOHOMePHOM pacrpesesieHHU CKOpocTel TeueHHs no
ri1y6uHe peyHOro MOTOKa 3M0pa BepTHKa/NbHOTO pacnpenelieHHs CKOpo-
cTefl MMeeT MAaKCHMYM (Uwaxe) HA MNOBEPXHOCTH, CKOPOCTb, GJH3KYIO
K cpeaHed Ha BepTMKaJu,— Ha raybuHe 0,64 U MUHUMYM (Uyuu), HE
paBHbI#t Hynlo,— y aHa (puc. 6.14, a). OnHako noa BAHSAHHEM JieJSHOTO
NOKpoBa, BeTpa, pacTHTeJbHOCTH, HEPOBHOCTEH pesibeda AHA U Geperos
3TO pacnpeleneHde ckopocred Hapyluaercs (puc. 6.14, 6—e).

aj 0) 9 W d) e)
Umaxce = w
Z‘_‘ T —= —
Umax Umaxc H"OKV
. l——u
|/ 1/ il 127 "

L B2

Puc. 6.14. BepTuka/bHoe pacrnpenenetne CKOpocTei TeYeHHs] B PEUHOM MOTOKe H ero
H3MEeHeHHe:
a — THMHYHOoe, 6 — 1104 JeAfHbIM NOKpPOBOM, 8 — MOA CJ10€EM BHYTPHBOAHOrO JAbAa (I.I.Iyl‘H],
2 — MPH MNONYTHOM H BCTPEYHOM BeTpe, 0 — noA BJAHAHHEM PacTHTe/NbHOCTH, € — noa
BAMAAMHEM HepoBHocTel AHA, [ — JedsiHo#i nokpos, 2 — cnoé wyry, W — Hanpasnende
BETPA, Umake — MAKCHMAJIbHAA CKOPOCTHb TEYeHHA, U — odpa‘moe TeYeHHe

CPeIIHIOIO CKOpPOCTb T€YE€HHUs1 B NONepeyHOM CeYeHHW U pacCCUHTLIBAIOT
No W3BEeCTHbIM pacxoly BOJbl H I[lJOlLAaAH MOMNEpEeHHOro cedeHus no

dopmyne (2.10): v = Q/w.

6.9.2. JilunaMuKa pe4yHOro rnoToka

B peuHOM MOTOKe O6bIUHO AeHCTBYET JHLIbL O4HAa aKTHBHasi MaccoBast
cHaa — nPodoNbHAR COCTABAAIOWAR CUAQ TAXeCTU, 00ycaoB/eHHas!
MPONONbHBIM YKJIOHOM BOAHOH noBepxHocTH (pasa. 2.5). [1pu aBHKeHHH
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peyHOro MOTOKa BO3HHKAIOT COMYTCTBYIOUIHE [1BHXKEHHIO NMAaCCHBHbIE CH-
Jibl — Tperus, yentpobescnasn, Kopuoauca.

MpoaossHoe paBHOBecHe pevyHoro notoka. [Ipy BHXKEHHH BOAbI,
GIH3KOM K DaBHOMEDHOMY, B PEYHOM MOTOKe yCTaHaBIHBARTCS paBHOBe-
cHe MeXIy MPOLO/bHON COCTaBAsIOWEH CHJIbl TsiKecTH Fg W CHJION
TpeHHs y AHa W GeperoB T, B 3ToM ciyuyae BolmoJsHsieTcA ycaoBHe
(2.30) m N CKOpOCTH TedeHHs nosyuaem dopmyay (2.32). Ecau
KO3(P@HUUUEHT TPeHHA [uo 3aMeHHTb Ha g/C? To cooTHoweHue (2.32)
npuoGpeTaer BHI

v = C\hq 1 (6.29)

ITO WHPOKO HCHOJAb3yeMmas B ruapoaoruu ¢opmysa [lesu, rae v —
CpelHSst CKOPOCTb TeueHus, Acp — CpeaHsas ryGHHA, BMECTO Hee MHOTAa
MCMONB3YIOT THApaBJHUeCKHH paanyc R = o/p (cMm. popmyay (6.10)),
| — ykaoH BoaHo# mnoBepxHocTH, C — ko3d¢duuvent lle3n, kortopuiit
BbIUHCJASIOT MO 3MIUpHYeckKuM dopmyJaaM, Hanpumep no dopmysae Man-

HHUHTAa
K178

C = (6.30)

n

KosdduiureHT wepoxoBaTocTy peyHOro pycaa n HaXoAAT MO CrelHastb-
HbIM TabauuaMm. Hanpumep, Aa151 poBHBIX HE3apOCUIMX PyC/] C MecyaHblM
aHom n = 0,020 = 0,023; a/151 H3BHJIHCTBIX PYCJ C HEPOBHBIM JHOM 11 =
= 0,023 = 0,033; nns noiiM, 3apocwux KycrapHukoM, n = 0,033 =
= 0,045 u T. n.

®opmyna lllesn uamoctpupyer tor akT, UTO CKOPOCT6 TeweHus
8 peuHom notoke Tem Ooavuie, uem Ooabuie eAybuHa pYycaa u YKAOH
B00HOU NOBEPXHOCTU U MeHbule ULepOX08aTOCTb PYCAQ.

®opmyay Lilesn nyrem ymHoXeHHs o6eHX uvacred Ha nJowanb
nonepeyHoro cedeHus o = Bh,, M yuera Qopmyan (6.29) mMoxHO
npeo6pa3oBaTh:

Q=0C\hgl=BhI"*n" (6.31)

M3 stoii popMyabl ciienyer, 4TO NpH 3aaHHBIX pacxoe BOAbl Q, WIHpHHE
M LIepoX0BaTOCTH pycsaa B W n, ykJoHe AHA ip, PABHOM YKJOHY BOJHOH
noBepxHocTH /, B noToke chopMHpyercs BrojiHe olpele/eHHast ry6HHa

Qn 3/5

hep = ( ) 6.32
cp \/—“; B ( )
CkopocTb TeueHHsi Takxe GyleT BMOJIHE OnNpele]eHHOM:

_Q _ @
0= =F (6.33)

rae fcp LO/IKHA GbiTh B3ATa Mo (6.32) K3 caesaHHbIX BhlKJIanoK cienyer
TPH BaXXHbIX BblBoja: l) peuHoM MOTOK — 3TO caMoperyJaupylouinidcs
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NPHPOAHBIA 06bEKT, B KOTOPOM [J1y6HHA M CKOPOCThb TeueHHs (POopMHpy-
I0TCS B COOTBeTCTBMHM C BHELWIHHMMH OMpeAensiloUIUMH (paKTopaMH —
pacxoloM BOAbI, WIMPHUHOH, YKIOHOM H LI€POXOBATOCTHIO pycna; 2) Mex-
1y r1y6UHOH (M YpOBHEM BOAbI), C ONHOH CTOPOHbI, H PaCcX0a0M BOAbl —
¢ ApYyroH, B pe4HOM MOTOKe CK/IajAblBaeTcsl Ollpeje/eHHAs HeJHHeilHan
cBA3b Tuna ypaswenus (6.32), ABASAIOILErOCH aHAAMTHYECKHM A0Ka3a-
Te1bCTBOM CYLIECTBOBAHHA YNOMHHaBILUEHCA paHee «KPHBOM pPacXoa0B»,
uad kpusot Q = [ (), ucnonbayeMoll ansi pacyeTa pacxoqoB BOAbI fo
ypoBHAM (puc. 6.15, a); 3) yBeJHueHHe WIEPOXOBATOCTH pycaa (Mpu
HEHM3MEHHOM pacxoje BOAbl), Hanpumep, B pe3yjbraTe 06pa3oBaHHs Ha

Hen aj HeMm
soof sod-
600 600}
400 400k
2008 200+
D 1 1 1 i 1 ) 0 L | L 1 1 1
200 wo  am% 200 400 600am/c

Puc. 6.15. KpuBble cBfi3n pacXofoB H ypoBHeil Boabl B peke:
a — olHO3HaYHafA, 6 — c NaBOAOYHON MeT/eH; TOYKH H3MepeHHsa: [ — Ha noabeMe,
2 — Ha cnaje NMaBOAKA, MOMEHT MakKcHMyMa: 8 — pacxoxa, 4 — ypoBHs BOAbl

peKe JIeASIHOrO MOKPOBa HJIM 3apacTaHHsl AHA H 6eperos, TakXe INPHBO-
AMT K YBEJIHUYEHHIO TJIYOHHbl (M MOBBLILIEHHIO YPOBHA BOAbl); MO3TOMY
3UMOH Ha peKaxX, MOKPBbITHIX JIbAOM, YpOBeHb BOAbl OGLIYHO Bbille, YeMm
JeToM IMpH Tex Xe pacxojax Boabl. Ha HekoTopblx pekax B yCJOBHAX
TeMnJoro KjuMara B nepuoa 6YpHOro pa3BUTHS PACTHUTENbHOCTH B pycaax
ypOBeHb BOAbI TakKXXe CTOMT Bbllle, YeM B JApyroe BpeMs MPH Tex xKe
pacxonax BOABI.

Ecaun nBuiKeHHe peuHOro mOTOKA HepaBHOMepHOe, YTO MOXeT ObiTb
06yC/10BJNEHO H3MEHeHHeM BJOJb pyc/aa ero Mop(oMeTpHUYECKHX Xa-
PaKTEPHCTHK, TO CKOPOCTb Te4eHHsI GyaeT H3MeHATbCS BAOJMb pekn. ITpu
HEH3MEHHOM pacxoje BOoAbl MOXHO 3amnucaTtb

01Uy = v = Q = const. (6.34)
Orclona cienyer, 4YTo yBesHYeHHe MJIOILAAH NIONEPEUHOTO CEUEHHS BAOJb
pekH (ot ctBopa | kK cTBOpY 2) noBseyeT 3a c060i yMeHblIEHHE HA
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JIAHHOM Yy4acTKe CKODOCTH TeueHHs, KaK, HanpHMep, B MeXeHb Ha miece,
yMeHbIUEHHe e IVIOLAAH IONepeyHoro CeueHHsi BAOJIb pPeKH MpuseaeT
K YyBEJHUEHHIO Ha 3TOM YdyacTKe CKOPOCTH TeueHHusi, KakK, Hampumep,
B MeXeHb Ha nepekare.

MMonepeunoe pasHoBecHe peuHoro notoka. Ha n3ru6e peunoro pycia
(puc. 6.16) uneHrpoGexHasi cHla NPUBOAMT K OTK/IOHEHHIO TEUeHHA
B TMOBEPXHOCTHBIX CJOSIX B CTOPOHY BOFHyTOro 6epera, yTo co3jpaet

6)

<«——2

Puc. 6.16. Cxema nonepeyHo# UHMPKyJsiLHH HA H3rHOe peYHOro MOTOKa B MJaHe
a W nomnepeyHoM paspe3de 6 H cXeMa JeHCTBYIOLULHX CHJI 8:
| — noBepXHOCTHbIE CTPYH, 2 — NPHAOHHBIE CTPYH

nonepeuHbld Nepekoc ypoBHS Boabl. B pe3ysbrare H36bITKAa rMApPOCTATH-
YeCKOro [aBJIEHHS y BOTHYTOro Gepera B NMpHAOHHBIX CJAOSIX BO3HHKaeT
TeyeHHe, HalpaBJeHHOE B CTOPOHY BbiNyksoro Gepera. CkiaabiBasich
C OCHOBHBIM MPOJOJbHEIM [T€PEHOCOM BO/Jbl B peKe, pa3HOHAMpaBJleHHbIE
TEYEeHHs Ha NMOBEPXHOCTH M y JAHA CO3Jal0T ClMpaJieBHAHOE ABHXeHHe
BOJbl Ha M3ru6Ge pevyHoro pycsia — NONepexHyo YUpKYAaYuio.

Ananus GanaHca cua Ha U3ruGe peyHoro pyc/ia NpPHBOAMUT K TaKUM
BbiBoaaM (puc. 6.16, 8). [lotok 6yaer HaxoAUTbCS B onepevHOM Hanpas-
JIEHUH B paBHOBECHH JIHLIb B TOM Cjydae, eCJH MpoeKUHSA LEeHTPOoOeKHOM
cuabl F{ Ha JHHHIO, MPOXOASAILYIO Yepe3 LEHTpP THXKECTH MOMNepeyHoro
ceyeHHs pycJa napaJiiejJbHO BOAHOH MOBEPXHOCTH, OyaeT paBHa none-
pedHoH cocTaBaslolmed cHAbl TAXKeCTH Fg, 00yc/a10B/leHHOH nonepevHbiM
yKJIOHOM M3 cxembl Ha puc. 6.15, 8 BuaHO, uto F| = F,cos B u F” =

= Fg- sm B = Fglnon. HamoMHuM, uto eHTpoGeKHas cHia paBHa F
= mv®/r, a F, = mg. B npuBeneHHbIX BbIpaXKeHHAX [non — nonepe-
YHBbIA YK/JIOH BOJHOH MOBEPXHOCTH, ¥ — CPEeAHSAsl CKOPOCTb TE€UEHHS, r —
paanyc u3ruba pycaa, ﬁ—yro.n HaK/IOHa YpOBHS. HOACTaBJ‘lﬂﬂ 3TH
BblpaXkeHHsi B ypasHeHue Fi = Fg, noayuum muv?cos B/r = mgluen.
Cuuras, yto NpH MaJsok BeHUHHE YTla B cos B ~ |, ¥ pewras noJayueH-
HOe ypaBHEHHe OTHOCHTENbHO [non, HalifeM

163



UZ
]non == "g—r_ (635)

Dta dopMy./a 03HaUaeT, UTO NONePeHHoll YKAOH BOOHOU NOBEPXHOCTY HA
uszeube peunoco notoka Tem 6oasuie, wem 0O0OAbuUie CKOPOCTb TeHeHUs
u Menbuie paduyc useuba. BeauunHa »Ke nepekoca YpOBHSL MexXay
o6oumn Geperamu A Hpon paBHa [non B, rae B — wnpuHa pycaa.

6.9.3. 3akoHoMepHocTH TpaHchopmauuu nNaBoaKos

[Tpu aBHXKEHHH BLOJIb PEUHOTO pycC/la MaBOAKH ([1aBOLOUYHbIE BOJIHbI)
TpancPopmupyoTca. 1o NpOosBISeTCS B yMeHblIEHUH BbICOTHL H BO3pa-
CTaHUH NMPOAOCTKHUTEIbHOCTH NaBOAKA (YTO HA3bIBAIOT PACNAACTHLBAHUEM
nagodka), B yMeHblLIEHHH CKOPOCTH ero mnepeMelleHHss U B H3MeHeHHH
dopMbl maBoao4HOH BosHB (pHC. 6.17). DTH 0COGEHHOCTH ABHXeEHHSA
MaBoAKA OODBSACHAIOTCS 3aKOHOMEPHOCTAMH paclpoCTpaHeHHUs JI06bIX
BOJH Ha Boje — rpe6GeHb BOJIHbI MepeMellaercs OGbiCTpee €e MOAOLLBLI,

a) b)
H z

Puc. 6.17 Cxema TpaHchopMauun NaBOAOYHOH BOJIHBL:
a — rpa¢uK H3MEHEHHst YpOBHA BOAbl B TpeX CTBOpaX, pACMOJOXKEHHLIX J10CAel0BATENbHO
B1OJb pycaa; 6 — npofosbHbie MPoHIM MaBOLOYHONH BOJIHLI H €e JJHHbI B 1Ba NOCJe10Ba-
TeJbHbIX MOMEHTA BPEMQHM

B/JIMSIHHEM LIepOXOBaTOCTH pPycJsa U BBIXOAOM NaBOJLOUYHbLIX BOA Ha NMOHMY.
CkopocTb nepeMelieHUsi MaBoAOUYHOH BOJIHbI 0GbIYHO GoJblUe CKOPOCTH
N BHXeHHA caMoH Boanl B 1,2—1,5 pasa.

[Tpn nepeMellleHHH B peKax BOJIH NAaBOAKOB (a TaKXXe M MOJIOBO/AbS)
M3MeHeHHe ypoBHS BOAbl H, pacxona Boabl Q, cpeaHel CKOPOCTH TeueHHsA
U, YK/JIOHa BOAHOH MOBepXHOCTH [ MPOMCXOLHT HeCHHXpoHHO. ['Mapasiiu-
4ecKMMH pacyeTaMH MOXHO J0Ka3aTb, YTO B JIIOOOM CTBOpPE pekH A0/KHA
HabJolaTbcs C/aeAylolas NoC/Ae10BaTe/bHOCTb HACTYMJEHHS MaKCH-
MaJibHbIX 3Ha4YeHHH mepeyuc/leHHbIX XapaKTepHCTHK: CHadaJja CBoero
MakCHMyMa JOCTHTaeT YKJOH, 3aTeM CKOpPOCTb T€UYeHHs, MOTOM Hacryna-
eT MaKCHMMaJbHOe 3HaudeHHe pacxoja BO/Ibl H JHUIb [OCJAe BCEro MaKCH-
MaJlbHOH BeJMYMHBl JOCTHraeT ypoBeHb Boabl (nMK naBoaka) Hecun-
XPOHHOCTb HACTYMJEHHA MaKCHMaJjbHbIX 3HAueHHH pacXxojaa M ypoOBHSA
BOAbl BO BpeMs maBojKa HJ/H MOJOBOAbA MpejonpeiesnsieT HEOAHO3HAY-
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HOCTb «KPHBOH pacxoloB»: Ha rpaduke Q = [ () nosiBisieTca nasodou-
Has netas (puc. 6.15,6).

6.10. ABU)KEHHE PEYHbBIX HAHOCOB

6.10.1. TlponcxoxaeHne, XapakTepucTHKH M Kjaaccuukaumun
peYHbIX HAHOCOB

[naBHbIMM HMCTOYHHKAMH MOCTYMJIEHHSI HAHOCOB B peKH CJayxKaT
MOBEPXHOCTb BOJOCGOPOB, MOABEPramIlasici 3po3uu B epHol A0XKAel
M CHEroTasiHHsl, M caMH pyc/ja peK, pa3MblBaeMble PeYyHbIM MOTOKOM.
Dpo3us BOLOCOOPOB — MpOLECC OUeHb CJAOXKHbIA, 3aBUCALIMA KakK OT
3pOAHpYIOLLEH CIIOCOOHOCTH CTEKAIOLULIUX M0 ero MOBEepXHOCTH A0XKAeBbIX
H Ta/jblX BOJA, TaK H OT NIPOTHBO3PO3HOHHON YCTOHUMBOCTH MOUYB M T'pYH-
TOB BOAOCGOpa. Dpo3Hs NOBEPXHOCTH BOAOCOOpPOB (M MOCTYIJIEHHE ee
MPOAYKTOB B peKH) OObIUHO TeM GoJibllle, YeM CHJIbHEe N0XAH H HHTeH-
CHBHee CHerotasiHue, 4eM GoJibllle HEPOBHOCTH pesbeda, poixjaee IPyHThI
(Haubosee JieTKO NOJBEPralOTCs 3PO3HH JECCOBble IPYHTHI), MEHee pa3-
BHT pacTHTEJbHbIH MNOKPOB, CHJbHEE PaclaXxaHHOCTb CKIOHOB. DpoO3usi
peuHbIX pycesq TeM CuJibHee, ueM 6oJibllle CKOPOCTH TeueHHS B pekax
U MeHee YCTOHYHMBBLI TPYHTHI, cjaaralolHe AHO M Gepera. YacTb HaHOCOB
MnocTynaeT B pycsao pek npH abpa3uu (BOJIHOBOM pa3pylleHWH) Geperos
BOJOXPAHMJINLL M peuHbX OeperoB Ha LWHPOKHX Miecax. Harnocel, caaea-
roujue OHO peK, HA3bl8ArOT OOHHbLIMU OTAONEHUAMU UAU AAAIOBUEM.

Haun6o/b1yl0 KOHUEHTpallHIO HAHOCOB (MYTHOCTb BO/bl) HMEIOT pEKH
C NaBOJOYHBIM pPEXHMOM M NpOTEKAalouIHe B YyCJAOBHAX 3acCylLJIHBOro
KAMMara M JerKkopa3MmblBaeMblX TpyHTOB. K TakuM pekaM oOTHOCSTCH
Tepek, Amynapsbs, [anr, Mun, XyaHxs.

HauboJsee BaxHble XapaKTepUCTHKH HAHOCOB CJAEAYIOLLHE: eeOMETPU-
4eckas KPYnHoCTs, BbIparKalollasics yepes JHaMeTp yactHl, HaHocoB (D,
MM); euopasaudeckas KpYynHocTsb, T. €. CKOPOCTb OCaMIEHUS UYaCTHLL
HAaHOCOB B HEMOJBHXHOH Bolde (w, MM/C, MM/MHH); NAOTHOCTb 4aCTUY
(pw, Kr/m%), paBHas aas Haubojee pacnpoCTPaHEHHBIX KBapLEBbIX
neckoB 2650 kr/m* naotHocTs oraoxcenuil (nAOTHOCTG 2pyHTa) (pots,
kr/m®), 3aBHcsLIas OT MIOTHOCTH YaCTHIL K MOPUCTOCTH FPYHTA COT/IACHO
¢opmyae (5.3) (MJOTHOCTb HJIHCTHIX OTJNOXEHHH Ha JHe peK OObIUHO
cocraBasier B cpeaHem 500—1000 kr/m®, mecuannix 1500—1700, cme-
waHHbix 1000—1500 kr/m®); komyentpayus (codepianue) HAHOCOS
8 NOTOKe, KOTOPYI0 MOXHO NpeACTaBHTb KaK B OTHOCHTE/bHbBIX BEJTHUYH-
Hax (OTHOLUIEHHe Macchl MM O6beMa HAHOCOB K Macce H/IH o6beMmy
BOJbl), TAK H B aGCO/MIOTHBLIX BeJIHUMHAX, B [TOC/EAHEM C/yuae HCMOJb3Y-
I0T MOHSITHe MYTHOCTb 80061 (S, /M®, Kr/mM®), KOoTOpas BHUMCASETCS MO

dopmyse
s=m/V, (6.36)
rae m — Macca HaHocoB B npobe Boabl, V — o6beM npobbl BOJbI.
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MyTHOCTbL OnpeaesioT nyteM (QHJIbTPOBaHHA OTOOPaAHHBIX € TMOMOLLBIO
6aToMeTpoB NPOG BOAbI M B3BelUMBAHHA (QHILTPOB.

[To reomMeTpHUeCcKOll KPYMHOCTH HAHOCHL OeAAT HA (paxKyuu, Hanpu-
Mep, corsacHo Taba. 6.2. B pea/ibHbIX yCJIOBHAX U HAHOCHI, IEPEHOCHMble

Ta6anunua 62 Kaaccupukauua HaHOCOB NO pa3Mepy YacTHU (MM)

Tpasaunu Ha3saHHe ¢ppakuHni
raMHa | Wi I 1bIb I necok —|Tpaam"| [ rajbKa | BaJyHbl
Menkue 0,001—0,005 0,01—0,05 0,1—02 1—2 10—20 100—200
Cpennue < 0,001 — — 0,2—0,5 2—5 20—50 200—500
Kpynubie 0,005—0,01  0,05—0,1 0,5—1 5—10 50—100 500—1000

peuHbIM MOTOKOM, M cJlaralouHe [OHHble OTJIOXKEHHS MpeACTaBJAAIOT
coGOl CMect HarOCO8 pasaudnoli kpynnocTu. Takne OTJ0KEHHSA Ka1acCH-
dHuHpyIOT ¢ yueToM npeoGaasaomwux Gpakuui (MJIKCTbIA NEcok, necya-
HUCTBIA U U T. A.). [lyTeM TakK Ha3blBaeMOro MexaHHUYeCKOro aHa/ju3a
B JlabopaTopHH onpeaesiorT, Kak pacnpeaeisiorcs no GpakuUHaM HaHO-
bl B /I0GO# AaHHOH NpoGe, B3ATOH B peke. CPeAHIOI0 KPYITHOCTh HAHOCOB
B Tako#i cMecH D, onpeaensiior no dopmyae

L D
Dy == —— (6.37)

rae D; u p; — cpeAHAss KPYMHOCTb HAHOCOB KaKAoH (ppaKLHH U ee foJA
no Macce (B %) Bo Bcell mpo6e, n — uuca0 PpaKuMM.

Fuapasanueckass KpyMHOCTb HAHOCOB CBfi3aHa € MX reoMeTpHUeCcKOH
KPYTHOCTbIO pa3J/iMYHO AJIS MeJKHX H KPYMHbIX YacTHL.

Huxe npuBengeHa ruapasinyeckas KpPYmHOCTb YaCTHIL NMPH TeMIepa-
Type 15°C

Huamerp wacruy, 10 05 02 o0/ 005 001 0005 0,001

MM

ludpasauueckan
Kpynnocte, mm/c 100 60 21 8 2 008 0,03 0,0008

HaHocbl kpynHee 1,5 MM ocaXmaloTcsl B HEMOABHXKHOH BoAe ¢ MOBHI-
IIEHHBIMK CKOPOCTSAIMH 10 H3BH/HMCTHIM, BUHTOOODA3HLIM TPaeKTOPHAM
(Takol pexXMM najaeHUsi yacTHL, Ha3BaH TYPOYAEHTHbIM), DISL 3TOTO
cJyyasi CBfI3b FMAPaB/AHUYECKON U T€OMETPHUECKOH KPYMHOCTH BblpaXkaeT-
cs QopmyJioit

w =k g_""_p”_‘ﬂ’ (6.38)



rae p 11 p — IVIOTHOCTb HaHocoB W BoAbl. HaHocel menbue 0,15 mm
ocaz.l.orcs B HEMOABHXXHOM BOAe MeAJIeHHO U NMPaKTHYeCKH N0 NpsiMoi
JMHHMH (14KOH peXHUM NajeHHs 4acTHIl Ha3BaJlk AAMUHAPHLIM): B 3TOM
caydae cBA3b w H D 6yaer HHas:

H 02
w = L‘Dl_&;vp_)_ (6.39)

rie v — KHHeMaTHuecKHi ko3 ¢uuUeHT BA3KOCTH, 3aBUCALLHHA OT TeMne-
patypsl Boabl (cM. 1.3.4). B auanasone kpynHocru HaHocos 0,15—
1,5 MM peXHM ocCaXXAeHHSl YaCTHIL nepexoOHsii, W CBfI3b MeXAy
w u D onucbiBaeTcs GoJsiee COXKHBIMH popMysaMH.

Takum ob6pa3om, 04 OTHOCUTEAbHO KPYNHbLX HAHOCO8 eudpasaude-
CKas KPYNHOCTb PACTET NPONOPYUOHANLHO KOPHIO KBAOPATHOMY U3 UX
2EOMeTPUUECKOU KPYNHOCTU, A OASL MEAKUX HAHOCO8 2udpasAudecKas
KPYNHOCTb YBEAUHUBAETCA NPONOPYUOHAABHO KB8aopary oduamerpa 4ac-
TUY HAHOCOB U YMEHbUWAETCA C B03PACTAHUEM BA3KOCTU 6006l npu
YMeHbUleHUU ee TeMneparypol.

[To xapakrepy nepeMelieHHsi B pekaXx HaHOCH pa3fe/siiOT Ha /[Ba
OCHOBHBIX THIA — 83BeulenHble U BaeKOMble. [1pOMEXYTOUHBIM THIOM
ABJASAIOTCA CaAbTUPYIOUUEe HAHOCHL, NBHXYLINeCs CKauKooOpa3HO B MpH-
JNIOHHOM CJl0e; HaHOCHI 3TOH MPOMeXYTOYHOH FPyNMbl YCJAOBHO 06 beAHHS-
IOT C BJIEKOMbIMH.

6.10.2. JIBHKEHHE BJEKOMbBIX HAHOCOB

Baexkombie HAHOCOL — 3TO HAHOCHL, NEPEMEUUAIOULUECS PEHHBIM NOTO-
KOM 8 NPUOOHHOM CAOE U OBUICYULUECA CKOAbICEHUEM, NepeKaTbleanuem
uru carvtayued. Ilytrem BjeuyeHHsi Mo AHY NepemelialoTcss HauGosee
KpyNHble YacTHIbl HAHOCOB (MeCcOK, IpaBuM, rajnbka, BajyHbl).

Uro6bl 0LeHUTb BAUSIHME Pa3/nuHbIX GAaKTOpOB Ha JBHXKeHHe BJeKO-
MblX HAaHOCOB, B CllellHaJIbHbIX pa3jesax THAPOJOrHH paccMaTpHBalOT
YCIOBHSI paBHOBEeCHs JieXalled Ha JHe peKH 4YacCTHUbl JAHaMeTpoM
D. B HanpaBsieHuH, napaJliejlbHOM [HY, Ha 4acTHUy AEHCTBYIOT ABe
cuabl: 1) cuia 1060BOro naBJ/ieHHs TeKylled BOAbl, CTpeMALlasAcsa CABH-
HYyTb YacTMUly M NpPOMNOpUHOHA/NbHAsi KBaApaTy MNpHAOHHOH CKOpOCTH
TeueHUsi W TMJIOWAAH YacCTHUbl, H 2) NPOTHBOMOJOXHO HaNpaBJ/eHHasi
CWJIa TpeHHs, yaepKHUBalouas yactilly Ha AHe. [locieanss cuna npo-
MOpLUHUOHA/bHA BeCy YacTHIbl B BOJe 3a BblYeTOM TaK Ha3blBaeMOH
MOABEMHON CHJbI U 3aBUCHT OT KO3((HIHEHTa TPeHHs, XapaKTepH3ylo-
L[ero cTermeHb CUEnJIeHUs YaCTHIbl C AHOM, T. €. C APYTHMH 4aCTHIaMH.
AHann3 GanaHca nepeuncaeHHbIX CHJ MPUBOAHT K BbIpaXKeHHIO AJIS Tak
Ha3blBaeMOl «Ha4a/JbHOH CKOPOCTH», MPH KOTOPOH YacTHLA Ha JHe
TepsieT CBOIO YCTOHYHBOCTD:

Unwoy = a\/ gD (6.40)
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rie a — Kos¢pduuueHT, 3aBucAlIMA OT NJOTHOCTH HacTHUbl H BOABI,
(opMbl HacTHUbI, KO3(PQHUIHEHTA TPEHHS H Ap.

Takum 06pa3oM, KpuTepHeM Haudaja ABHXKEHHUS BJEKOMbIX HAaHOCOB
B pekax siBJsercs ycjloBHe

Upnno > Ugnog, (6.41)

rae Umo — (PaKTHUeCKad NPUAOHHAA CKOPOCTb TeYeHHS.

W3 ypaBHeHus (6.40) nyreM Bo3BeleHHs1 o6eHX yacred B LUIECTYIO
cTenmeHb TMOJYYHM 3aBHCHMOCTb MeXAY «HauaJbHOH CKOPOCTbIO»
M 06beMOM HJIM BECOM MepeMellalolHXCs YacTHIL:

Fg~ D¥ ~ o, (6.42)

dra ¢opMyaa noJyuusia Ha3BaHHe 3aKOHa IJpu, yTBepKAalollero, uto
BeC BJEKOMbIX HAHOCOB MPOMOPUHOHAJEH LIeCTON CTEeneHH CKOPOCTH
TeueHus. M3 dopMyasl dpu caeayer, uto yBelHyeHHe CKOPOCTH TeUEHHS,
Hanpumep, B 2, 3, 4 pa3a npHBOAHT K yBe/IHUEHHIO Beca MepeMellatotX-
Cfl YaCTULL HAHOCOB coOTBeTCTBeHHO B 64, 729, 4096 pa3. D10 Kak pa3s
M OGbSICHSIET, MOYeMy Ha pPaBHHHHbIX peKax C MaJblMH CKOPOCTAMH
TeYeHHUs] MOTOK MOXET MepeHOCHTb MO AHY JHWb MEeCcOK, a Ha TOPHbIX
¢ GOJIbUIMMH CKOPOCTSAMHU — rajibKy H j[aXe OrpoMHble BaJjyHbl. s
nepeMellleHUs: NO AHY Mecka Heo6XOAMMbl NTPHAOHHbIE CKOPOCTH TeUeHHs
He MeHee 0,10—0,15 M/c¢, rpaBus — He menee 0,15—0,5, ranbku —
0,5—1,6, BaaynoB — 1,6—5 m/c. CpeaHsia CKOpPOCTb MOTOKA A0JKHA
6bITb eule GoJbLue.

BiiekoMble HaHOCHI MOTYT nepeMelaThbCs M0 AHY peK JH60 CIJIOLHBIM
cjaoeM, JH60 B BHAE CKOMJeHHH, T. e. AHUCKpeTHo. Bropoit xapakrep
ABHXKEHHS 111 peK Haubojee tHnHueH. CkonJieHUs1 BJEKOMbIX HaHOCOB
npeacTaB/eHbl AOHHBIMM TpsilaMM pas/iuuHOro pasMmepa (puc. 6.18).
Hanocbl nepeMeniatoTcs cjioeM Mo BepXOBOMY CKJOHY I'psiibl U CKaTblBa-

o
R N A B

%

-

1 1 1 1
3230 G0 B0 7080 Gom

Puc. 6.18. [loHHble rpsabl Ha AHe peKH
B 1Ba M0OC/J€10BaTelbHLIX MOMEHTA BpeMe-
HH (I n 2)

I0TCS MO HU30BOMY CKJ/IOHY (€ro Hak/JOH G6JIU30K K YIJy eCTeCTBeHHOro
O0TKOCa) B MoABaJibe Irpsiabl. 3Ae€Ch YaCTHUbl HAHOCOB MOTYT ObIThH «3aXO0-
pOHEHbl» HaABHUratwoluledcss rpsiaod H BHOBb MPHAYT B ABHXKEHHE JHLIb
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noc/ie CMeLIeHHS IPsibl Ha BCIO ee NMOJNHYI0 AMHHY. O LOHHbIX IPAax Kak
0 pycJsoBhiX popmax cM. B pasd. 6.11.

6.10.3. JlBuKeHHe B3BELIEHHBIX HAHOCOB

B3seuienHble HAHOCHL TEPEHOCATCA B TOJILIE PEUHOro NOTOKa. Y CJI0BH-
eM TaKOro MNepeMelleHHs CJAYXHT COOTHOIIEHHE

ut> w, (6.43)

rae «;— HanpasJ/ieHHasi BBepX BepTHKaJbHasl COCTABJAIIAS BEKTOpa
CKOpOCTH TeueHHsl B JaHHOH TouKe MOTOKA, W — THApaB/JHUYeCKas Kpyn-
HOCTb YaCTHIbl HAHOCOB.

BaxHeilIMe XapaKTepHCTHKH ABHXKEHHS B3BELUEHHBIX HAHOCOB B pe-
Kax — 3TO MYTHOCTb BOABI S, ofpeaensiemas no ¢opmyne (6.36), u pac-
X0/ B3BelIEHHbIX HAHOCOB:

R = sQ, (6.44)

rae R B xr/c, s B kr/m*, Q B M*/c.

B3BewieHHble HaHOCHI pacripefe/eHbl B pEUHOM MOTOKe HepaBHOMeEp-
HO: 8 NPUOOHHbIX CAOAX MYTHOCTL MAKCUMAALHA U YMEHbUWAETCS Nno
HANPAaBAeHU K NOBEPXHOCTU, NpU4em OAR 838EULEHHbLX HAHOCO8 6oaee
Kpynrotx pakyuii 6uicTpee, 048 HAHOCO8 MeAKUX Ppakyul — medieH-
Hee (puc. 6.19).

0 $ xr/mI

6.10.4. CtoKk HaHocOB

Crox HaHoCOB peKku eKAOHaeT CTOK .
B3BEUIEHHBLX U CTOK BACKOMbLX HAHOCOS,
npuuem 24a8HAf poab 06bl4HO npunadase-  hm
Ut s3seweHnoin Hanocam. Cuuraercs, 7 \2 \3
YTO Ha A0JII0 BJEKOMbIX HAHOCOB NIPHXOAHT-
csi B cpeaHeM JHub 5—109% cymmapHoro

CTOKa HaHOCOB peK, MPHUYeM C yBeJSHUeHHeM TIIIII LTI 777777777

a3Mepa pekd 3Ta [0/, KaK npaBuIO

P pa p A ’ P > Puc. 6.19. Tunnunoe pacnpene-

yMeHbILaeTCA. . . JIEHHe MYTHOCTH BOAbLI MO ray6H-
IIpedenvroul cymmaproui pacxod KAK e peuHoro pycaa mpH KpymHo-

B36CULEHHbIX, TAK U BAEKOMbIX HAHOCOS, CTH B3BELUEHHbIX HAHOCOB:

| — nanGoabliel, 2 — cpeaHel,

KOTOpble MOXCET NPU OAHHbLX YCAOBUAX ne- 3 et el

PEHOCUTb peKka, HAa3bl8ar0T TPAHCNOPTUPY-
rouyeli cnocobrocToto notoka Ri,. CornacHo TeoperHYecKHM M 3KCMepH-
MEHTaJ/IbHBIM HCCAeAOBAaHUAM Rrp, 3aBHCHT MpeXxJae BCEro ot ckopocreH
TeYyeHHs1 U pacxoAa BOAbL:

U3

ghopw

Ry = s5pQ =k Q, (6.45)
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rA€ Syp — MYTHOCTb BOJAbl, COOTBETCTBYIOLLA TPAHCINOPTHPYIOLEH crno-
COGHOCTH MOTOKA, U — CPeAHfIi CKOPOCTb MOTOKA, A, — ero CpeaHss
ray6uHa, @ — cpeAHsisi THApaB/iH4YecKas KPYMHOCTb YaCTHIL HAHOCOB,
B Coserckom Colo3e 1 3a pyGeKoM NMpeAloXKEeHO MHOTO Pa3HbIX (POpMy.
Buaa (6.45) [Ipw 3ToM MyTHOCTb BOAB! Srp, COOTBETCTBYIOLUYIO TpaH-
CHOpTUPYIOLWEH CnOoCOGHOCTH noToKa (T. €. fpelelbHO BO3MOXHYIO
MYTHOCTb MpH AaHHbIX THAPABJIUYECKHX YCJIOBHMSIX), YacTo BhIpa’kaloT
KaK (YHKUHMIO cpeAHeH CKOPOCTH TeUeHHs: Srp = av”, Tde @ U n —
nmapaMerpbl, TpuyeM n H3MeHsieTcs ot 2 ao 4.

B peasibHbIX yc10BHAX QaKTHUECKHH pacXoa HaHOCOB B peKe M TpaH-
CHOpTHpYOLWAsA CNOCOGHOCTL MOTOKA MOTYT He COBHaAaTb, UTO H CTaHO-
BHUTCSA MPHYHHOHU pycJOBBIX AedopMalHi.

CTOK HaHOCOB peKH (npex/e BCEero B3BelUeHHbIX HAaHOCOB) OGBLIYHO
pPacCuUMTHIBAIOT MO MOCTPOEHHBIM Ha OCHOBe H3MepeHHil CBA3SIX pacxoja
BOAb!l H pacxoja B3BelleHHbIX HaHOocoB R = [ Q). ¥ Takofi cBsi3H UMeEIOT-
cAl ABe BaX{Hble OCOGEHHOCTH: OHa HeJWHeHHa, mpuueM R pacreT Oblc-
Tpee, ueM (, oueHb NPHOJHIKEHHO 3Ty 3aBHCHMOCTb HHOTJ1a MOXHO
3afmucaTbh B BHA€ CTeNeHHOTO ypaBHEHHS:

R = kQ™, (6.46)

rae, no H. M. MakkaBeeBy, m = 2 = 3; oueHb 4acTO CBSi3b MeXAy
R v Q oka3blBaeTcs HeogHO3HAYHONH (nMeTaeoGpa3Hoi). D10 o6bscHseTCS
HecoBMaeHHeM H3MeHEHHs B PeKaX pacxol0B BOAbl H PACXOA0B HAHOCOB
Bo BpemeHd (puc. 6.20). Makcuma/abHasg MYTHOCTb BOAbl B peKax
(M MakcHUMaJbHbIE pacXOAbl HAHOCOB TOXe) OOBLIYHO OMepexKaeT MaKCH-
MyM pacxoia BOAbl H OTMeuyaercsi Ha MOAbeMe M0JI0BOAbS HJ/IH [1aBOAKa.
B 3710 BpeMs uaer HaHGo/nee aKTHBHbI CMbIB TPYHTOB C MOBEPXHOCTH
Boaoc6opa.

C nomoulbio rpaduka cBA3H R = f (Q) MO H3BECTHbBIM CpeAHHM

a) 6)

am3c) Ry

60000} 320

50000 R 3

soooo}- 2% 2 30770/;
30000+ 1600 30000
20000} 20000
10000 | %%° 10000

- 0 1 1 i 1 [ S |
I I0TF P ODMEEOD 400 800 1200 1500 2000 2400 2800 Rrcryc

ok [

Puc. 6.20. TunuuHble rpaguk# H3MEHEHHS pacxoja BoAbl H B3BELUEHHBIX HAlHOCOB
a W CBA3H MexXay HHMH 6:
1 — nonavem NnoJiosoAbA, 2 - cnaa nosoBoAbs
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CYyTOYHbIM 3HaueHHAM Q JIerko onpeae/HTh H COOTBETCTBYIOLULHE BeJHUH-
uol R. CpeaHHe pacxodbl HaHOCOB 3a J1060f nepuoa R onpeaessiior
TOUYHO TaK XKe, Kak H cpelHHe pacxoibl Boabl (cM. Gopmysl 6.18—6.19).

CToKk HAaHOCOB8 pacCUHTHIBAIOT Mo (PopmyJe, aHaJornuHold (6.20):

= R At (6.47)

rae W, B Kr, cpeaiHHi pacXxol HAaHOCOB R B Kr/c, HHTEpPBAJ BpeMeHH A f
B ¢. CToKk HaHOCOB ualle yao6Hee NpeACTaBHTb He B KHJIOrpaMmmax,
a B TOHHAX WM Jax<e B MHIJIMOHAX TOHH. B 3THX ciyuasix npumeHsioT

dbopmyJibl

Wa(t) =R At 1073 (6.48)
W.(man. 1) = R At 107° (6.49)

Ecau peub uaer o ronosbiX BeluYHHax, To BMecto (6.49) 3amuceiBaioT
Wy (mau. 1) = R- 31,56 10° (6.50)

Mody/tem CTOKQ HAHOCOB8 HaA3bLBAIOT CTOK HAHOCOB B TOHHaX
¢ | km? niomanu Bopoc6opa:

M, = W/F (6.51)
JI.171 TOAOBBIX BEJHUHH CTOKAa HaHOCOB moayuum M, B T/kmM*:
= R-31,5-10°/F (6.52)

Moay/ib croKa HaHOCOB XapaKTepH3yeT 3PO3HOHHYIO AEfITETbHOCTD
PEYHbIX [OTOKOB (HAMOMHHMM, OAHAaKO, 4To (daKTHYeckas AeHylauus
B 6accedHax pek Bo MHOro pa3 6oJjiblue MoayJ/aeld cCTOKa HaHOCOB, pacCyH-
TaHHOTO TOJNbBKO UTO OMHCAHHBLIMU cmocoGaMH, TaK KaK OFpOMHOe KoJHye-
CTBO CMbITHIX CO CKJOHOB HAaHOCOB He nonajaeTr B peKH, a OTsaraercs
Yy MOJAHOXbS CKJIOHOB, B YCTbfAX 0aJ/loK, OBparos, MaJblX NPHUTOKOB, Ha
nohmax).

Moay/b cToKa B3BeMIEHHbIX HAHOCOB K CpeAHsIi MYTHOCTb BOJbl PEK,
TaK e, KaKk M MOAYJb CTOKAa BOJAbl, HEpaBHOMEPHO paclpejeseHsl Mo
tepputopun. Tak, Ha ceBepe eBponelickoii Tepputopuun CCCP (TyHLlpa
JIeCHas 30Ha) OH 4yacTo He npeBbiiaeT |—2 T/KM? B roa, B ceBepHOH
M 3anaaHbix uvactax Epomefickoit paBHMHB noBblaercsi ao 10—
20 1/km’. Ha iore esponeiickoit Tepputopun CCCP ou pocrturaer 50—
100 T/km% a B psse paitonos Kaskaza — aaxe 500 t/km? B roa. Jdas
6accelfHOB HEKOTOPbLIX PeK MHpa MOAY.1b CTOKAa B3BelIeHHbIX HAHOCOB
cocraBJser: Aas [IyHaﬂ — 80 1/km?, Tepeka — 370, Unpa — 458, Xy-
anx3 — 2200 T/km? B ron. MyTHOCTb peKk TaKXKe A0BOJbHO 3aKOHOMEPHO
pacnpenensercs no repputopuu. Tak, Hanpumep, cpeiHsis ropoBas
MyTHOCTb peK Ha cesepe esponeiickoit yacth CCCP Becbma HeBesnka —
10—50 r/m® B 6acceitnax Oku, [luenpa, [loua yBeauunBaercs A0
150—500 r/M Ha CesepHom KaBkase uuoraa npesbiiaer 1000 r/m®
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M3 cymMMapHOro roaoBOro CTOKa HAHOCOB BCeX peK MHpa
(15700 MaH. T) HauboJsblas noias npuxoautcst Ha [aur ¢ Bpaxmanyr-
poit (2180 maH. 1), Xyauxs (1640 mau. 1), Amasouky (900 mau. 1),
Suuanl (480 maH. T.). Cpean HaubGosiee MYTHbIX peK Ha mJjaHeTe —
XyaHx3 (cpeiHsi roaoBasi MyTHOCTb BOAbL 6onee 30 kr/m®), Una, Canr,
SIuuassl, Amyaapbs, Tepexk (6osee 2 kr/m?)

6.11. PYCJIOBBIE NMPOUECCHI
6.11.1. ®u3uyeckne NPUUHUHbLI U THNH3AUHUS PYCJOBBIX MPOLUECCOB

Pycaosote npoyeccot — 370 NOCTOAHHO NPOUCXOOAUUE U3MEHEHUS.
MOpPPOAOUHECKO20 CTPOECHUS PEHHO20 pYcaa U nolmel, 0bycaosaeHHbLe
dedicrauem rexywieil 8o0sbt. PycioBble mpouecch NposiBASIIOTCS BO B3aH-
MOAEACTBHUHM NOTOKA U pycia pekH. KOHKpeTHble MpOsiBJEHHS pYyCJOBBIX
MpolleccoB B BHAE H3MeHEHHS MOJ0XXeHHS M pa3MepoB pyc/a, MOHMbI
¥ OTJeJIbHBIX PYCJOBbIX 06pa3oBaHHi, T. €. B BUIe pa3MblBa WJIH HaMblBa
NHa U GeperoB, Ha3bIBAIOT pYcAOB8biMU Oeopmayuamu.

Pycaossie obpasosanus, nopsepratouivecs pedopManHsaM,— 310
CKOMJIeHHs1 HAHOCOB, CO3/aI01IIHe XapaKTepHble GopMbl pesibeda peuHoro
pycia H MOHMbl pa3HOTO pa3Mepa — MHKPO-, Me30- H MaKpohOpMbl.
K muxpogpopmam otHocsiTC nepemeulaoninecs B pycsae AOHHblE TPSAbL,
pa3Mepbl KOTOPbIX MeHblle TyGHHbI pycnaa. Mesogopmer — 310 TakxKe
cOCTOsILUIMe M3 HAHOCOB TPsAbl, HO 60Jlee KPYNHOTrO pa3Mepa, COM3MepH-
Mble yXe C nofepeuHbIMH pa3mepaMH camoro pycaa. K me3odpopmam
OTHOCSITCSH pe4Hble nepekarst, ocepedku, neboavuiue ocrposa. Makpo-
¢opmamu Ha3blBalOT KpynHble, MOp(OJOrHYeCKH OAHOPOAHbIE YHaCTKH
peYHoro pycJa, npeacraBieHHble OTHOCHTENbHO MPSMOJHHENHbIMH yyac-
TKaMH, H3BHIMHAMM (HM3/1yuHHAaMH, MeaHApaMH), CHCTeMaMH pyCJOBbIX
M MOHNMEHHbIX pa3BeTB/JeHHUH, yuyacTKaMHM TaK Ha3blBaeMoro pa3s6po-
caHHoro pycaa (puc. 6.4). PycioBble npouecchl Hepa3pblBHO CBs3aHbl
C MepeHoCoOM B pPEYHOM MNOTOKE HAHOCOB, B OCHOBHOM — BJIEKOMbIX.
WMHoraa naxke roBopst, UTo pyc/aoBble npolecchl — 310 ¢popma nepeme-
L[eHHSI BJIEKOMbIX HAHOCOB.

M3yueHue pycioBbIX NpoleccoB HMeeT 60Jbliloe NMpaKTHYeCKoe 3Ha-
yeHHe, TaK KaK OT XapaKTepa U HHTEHCUBHOCTH pPYyCJaOBHIX AedopMalHi
3aBHCUT paboTa BOAHOrO TpaHCAOpTa, 3KCMJayaTalus BOA03a6OpPHBIX
COOpYXEeHHH, MOCTOBLIX MepexoaoB, AIOKEPOB ra3o- M HedTenposoaoB
yepe3 peKH H T. A.

dusrueckoi NpUUUHON PyCcaoBbIX AedopMaluuil ABASETCS HapylleHHe
GaJjiaHCa HAHOCOB Ha TeX WM MHbIX ydacTKaXx peuHoro pycia. Mamenenue
pacxoaa HaHOCOB BAOJb [OTOKA AOJKHO HeH36eXHO CONPOBOXAAThCA
pycJoBHIMH Ae(opMaUHsAMU: NPH yBeJIHUYEHHH pacxola HAHOCOB BAO/b
PEKH N0J/KEH MPOHCXOAMTb pa3mot8 pycia (3po3uu), nMpH yMeHblUeHHH
pacxoja HaHOCOB BLOJb PeKH — HAMbIE PYCAQ (AKKYMYAAYUA HAHOCOB).
Becbma xapakTepHbl M3MeHEHHSI COOTHOLIEHHS MeXAy (aKTHYeCKHM
pacxo/0M HAaHOCOB M TPaHCMOpTHPYioUleHd cNOCOGHOCTLIO NOTOKA, O KOTO-
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poil peub wia B pasfese 6.9. [Ipy R > Rip 10/1KHbI NPOHCXOAUTH OTVIO-
)KeHHe HaHOCOB M HaMbIB AHa, NpH R << R.; — Hao6opoT, pa3MbiB AHA.

Ilo nanpasaennocTu pycaossie deopmayuu nodpazdesnrorcs, ra-
Kum obpazom, Ha 0sa guda: pasmui8 (3po3us) u Hamble (AKKYMYAAYUS
Harnocos). PycioBble gedopMaluvi noapa3fesioT Takxe Ha 8eNTUKAAL-
Hbte, KOT[a MPOHCXOAAT U3MEHEHHS OTMETOK AHA pyCJa, H 2OPUIOHTAAbL-
Hble, KOrla Hab./1oaaloTcsl nonepeuHble cMeuleHusi pycia. O6bUHO 3TH
JBa BHJla pycaoBbiX AedopMallUil POUCXOAAT OJHOBPEMEHHO, HO B HEKO-
TOpLIX CAy4asix npeoGnajaloT nepsbie, B HEKOTOPHIX — BTOpLIE.

PycjaoBble aedopmaliu 1 pyc/aoBble NpoLEcCh NOAPa3AensioT TaKxe
Ha ABa THna: nepuoduueckue (3HaKonepemerHovie, 0OPATUMbIE) W HA-
npasaennsie (Heobparumoie). K nepHoanueckum pycioBeiM gedopmalu-
SIM OTHOCAT TaKHe W3MeHEHHs pycJa, KOTOPble HEOAHOKpaTHO MOBTOPS-
I0TCSl M NOCJIe KOTOPBIX Pyc/o BO3BpallaeTcsl MpUG/IU3HTETLHO B NepBo-
Haua/JbHOe TMNoJoXeHHe. JTo pycaoBble AedopMalU¥ TMPH ABHIKEHHH
NOHHBIX TP, pasBHUTHHM HM3Jyu4MH W T. A. HanpaBieHHble pycioBble
nedopMaluny NMpOABAAIOTCA B BHA€ OAHOCTOPOHHHX H3MEHEHHH pycia,
HanpuMep npH OAHOHANpPaBJEeHHOM pa3MblBe W/IM HaMbiBe,

6.11.2. Mukpodopmbl peyHoTO pycja U MX H3MEHEHHA

Ecan B ruapas/iHueckoM JOTKe, AHO KOTOPOro BLICTJIAHO POBHbIM
c/10eM 11ecka, MoCTeleHHO YBeJHUHBATb PAcX0/ BOAb!, TO NOCJE A0CTHKe-
HHS CKOPOCTSIMHM Te€UeHHS HEKOTOPHIX 3HAUEHHH HAHOCHl MPUAYT B ABHXe-
Hue. [lockosnbKy pacnpefeseHHe cKOpocTell TedeHHs B TypOyJeHTHOM
MOTOKe KpalHe HepaBHOMEPHO, HEPAaBHOMEPHO M JABHXKEHHE 3THX HaHO-
coB. B pesysnbrate popmHpyloTcs HeGo/bLINE NOHHbIE psaabl — puheau.
[To Mepe yBe/MUeHHS CKOPOCTEH TEUEHHS BblCOTA ABHXKYLUUXCA pudesnel
nocreneHHO Bo3pacTaeT H obpa3sylorcs donnbie Oronbt. Ilpn panbHeluem
yBeJTHUEHHH CKOpOCTeH TedeHHS MOXeT NMpOM30HTH pa3pylueHhe .IOH:
HaCTYMHT TaK Ha3blBaeMas eaa0kasn asza 08udcerus 8AeKOMbLX HAHOCOS.
HakoHeu, npy oueHb GOJNBILKX CKOPOCTSAX TeUEHHS BO3HHKAIOT necanvie
CTOAiYUe B0AHbL, @ 3aT€M AHTUONOHbL, KOTOPbIE MepeMellaloTcs BBEpX Mo
TEUEHHIO.

PycnoBble nedopMauny npy ABHXXEHHH BCEX ONMHCAHHLIX Bbllle MHK-
poopM (LOHHBIX TpAA) 0OpaTHMbL: MOC/]e CMelleHHs TpsAdbl Ha BCIO ee
AJTHHY HO NOTOKA B 3TOM MecTe rpHobperaeT nepBOoHaya/lbHble OTMETKH.
[Ipumep nepemeleHHs TpsAA B pekax ObL1 nokasaH Ha puc. 6.18. Cko-
pPOCTb CMellleHHS MHUKPO(OpPM Ha peKax OGblUHO He MpeBblllaeT HeCKOJIb-
KHX METPOB B CYTKH.

BbicoTa AOHHBIX rpsa MOXET H3MEHATbCA OT HEeCKOJbKHX CaHTHMeT-
poB 10 4—6 M. Ha HekoTOpbIX pekax pa3Mmepbl rpsii COH3MEPHMbI C TJy-
6unoii pycia. O6GbluHO rpsAabl MeHblIero pa3mepa Hak/laJblBalOTCH Ha
rpaabl 6GoJbluero pasmepa, co3gaBas Uyl «HepapXxHio» MHKpo(dopm
peuHoro pycJaa.

[Tlepexoa oT oAHOTO BHAA MHUKPO(OPM K ApYyroMmy MPOHMCXOAMT, Kak
nokasaJli 3KCIepHMeHTa/lbHble HCCIe0BaHHSA, C YBeJIHUeHHEM Kak 4Hcaa
®pyna v’/gh, Tak M OTHOLWIEHHSI CKOPOCTH TeUEeHHSi K THApaBJIHUECKOH
KPYMNHOCTH YacTHI HAaHOCOB U/w, T. €. CTEMEHH MOABHXHOCTH HaHOCOB.
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6.11.3. Me3odopmbl pe4HOro pycja U HX H3MEHEHHA

HanGosiee THMUUHBIM BHAOM Me30(OpPMbl peyHOro pycja SBJAETCA
kpynnas pycaosas epada — nepexar (puc. 6.21) Ilepekathl BMecTe
C pacloOXKEHHBIMH MeX1y HHMH MOHWXEeHHAMH — naecamu 06pasyioT
Ha peKaX CUCTeMbl. naeC — nepexar. JTH CHCTEMbl, KaK H Apyrue pyc/o-
Bble (OpMbI, MEAJNEHHO CMELLAIOTCsl BAOMb pPyc/a; 3TOT NPOLECC CONPo-
BoXKAaeTcss 06paTUMbIMH pycaoBbiMH aedopmauusiMu. CKOpocTh cMelle-
HHUS CUCTeM OOBIYHO He TIPEBbIIIAET HECKOJIbKHX COTE€H MeTpOB B TOA.

Puc. 6.21. Cxembl nepexatos:
a — HOpMAaJbHOTO, 6 — NEePeKOWeHHOro; / -— BepXHAs, 2 — HHXHAA NJecoBbie JOULHHb, § —
HAXHHH (neBo-), 4 — BepxHHUH (npaBoGepexHble) no6o4YHH NepekaTa, § — KOpHTO, 6 —
rpeGenb, 7 — noaBajabe nepekata, 8§ — 3aTOHCKas 4acTb HHXXHEH NJAecOBON JOWHHKH, 9 —
JHHHA HAHGOJbWHX rIyGUH

HaunboJsiee xapaKTepHbBIMH 3JIeMEHTaMH CHCTEMbBl Nyiec — nepeKaT fB-
JISIOTCS BEePXHAS M HHXKHAS nAeco8ble AOULUHbL U 8ePXHUIE W HUNCHUL
(Mnu neBo- ¥ mpaBoGepexHbl) nobownu nepekara (cM. puc. 6.21).
[lepexat npeacraBasieTr co60i KpyMmHYyIO pyC/lOBYIO Tpsiay, nepecekaio-
myo pycao noa yriaom 20—30° BepxHHA no TeueHHIO CKJIOH Fpsiabl
GoJiee MoJIOTHH, HU30BOH OTKOC (nodsasve nepexkara) — 6GoJiee KpyTOd.
Hau6onee menkHe yacTH rpsidbl — MpHOpeKHbIe OTMEJH — HOCSAT Ha3Ba-
HHe nobouneli. Hanbosee riy6okas yacTb nepekaTa MeXAYy CMEXHbIMH
MJIeCOBbIMH JIOUIMHAMH Ha3blBaeTc KopoiTom nepexkara. Yepes Hee
M MPOXOASAT JIMHHA HauboabwHX rayO6ud v ¢papsarep. Haunbosnee menko-
BOJAHBIA yuyacTOK (apsaTtepa Haa MepekaToM Ha3blBaeTcsl epeOHem ne-
pekara.

[TlepekaTbl Mo cBoeMy CTpOeHHIO ObIBAIOT TpPeX BHAOB: nepesasbl. —
nepeKkaTbl C MJaBHBIMH H HeOObLWIMMH U3MEHEHHSIMH OTMeTOK AHa Oe3
pPEe3KO BbIPAXKEHHOrO IMOABAJbSA, HOPMAAbHbBIE — NEpEKaTbl C XOpOUIO
Bblpa)<€HHBIM MNOABalJibeM, HO 6e3 pe3KOro HCKpHBJEHHS ¢apBaTepa
(puc. 6.21, a), nepekouwenrnvie (cOBuHYTbLE) — NepeKATHl C Pe3KUM HC-
KpuBjaeHueM cdapsatepa (puc. 6.21, 6). Te nepekaTbl, KOTOpble BC/AEACT-
BHe JIM60 MasblX IyOUH Ha rpebHe, 1H6GO CHJIBLHOTO HCKpHBJAEHHS (PpapBa-
Tepa CO34aI0T MPENsATCTBHE CYA0XOACTBY, Ha3blBAIOT AUMUTUPYIOUUMU.

Haun6osbliasi CKOpoCcTb nepeMellleHH XapaKTepHa A5 MepeKaToB Ha
‘TpAMOJIMHEeAHbIX ydyacTKax pycna. OHa Bo3pacraeT ¢ yMeHblUIeHHeEM
KpynsoctH HaHocoB. [To paHubiM P C. Yanosa, ckopocTb cMelieHHs
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nobouHell nepekatoB Ha peke Bbiuerge cocrasasier 25—250 wm/roa,
Jleve — ao 800, Amyaapbe — a0 1000 m/roa.

Hns GoablIMHCTBA MepeKaToOB C MecHYaHblM AHOM XapaKTepHbl A0BO-
JbHO CBOoeoOpa3Hble Ce30HHbIE H3MeHeHHs orMeToK AHa. Ha noabeme
110J10BObS MPOHCXOAHT HaMbIB NepeKaTa, Ha Claje MOJIOBOAbS M B Me-
XKeHb — pa3MbiB. Pa3MbiB nepekarta oObscHsieTcsl Bo3pacCTaHHEM YKJIO-
HOB BOJHOH MOBEPXHOCTH H COIyTCTBYIOIHM YyBe/JIHYEHHEM CKOpOCTeH
teueHusi. HanomHuM, uto B UesOM B NepHOA MOJMOBOAbS YK/IOHBI Ha
nepekare MeHbllle, 4eM B MeXxeHb (pa3a. 6.3.6). J.aa niecoB xapakrep-
Hbl, HA00OPOT, pa3MbiB B MOJOBOAbE M HaMblB B MeXeHb,

Jpyroii BuA Me30(popM PeUHOTo pycjaa — ocepedKu — MOABHIKHbIE,
He coe/MHeHHble (B OT/IHuYHe OT mobouHell nepekaToB) ¢ GeperaMu W He
3apocliHe pacTHTeNbHOCTbIO oTMeNH. OcepeakH 4YacTo BO3HHMKAIOT Ha
nepekaTax, Bbl3blBasi pasjejieHHe (apBartepa Ha ero rpefHe Ha JBe
BETBH.

6.11.4. Makpodopmbl peyHoro pycsaa U MX U3MEHEHHA

B otrOocureabrHo npamoauneidnoix pycaax (cM. puc. 6.4, a) BHHU3 no
TeyeHHIO cMelllaloTcs Kak Me30(opMbl (Mepekarsl, OCepeakH), TaK H MUK-
podopmbl (ACHHbIE TPAAbBl pasiHyHOro pasmepa). Bo MHorux ciayuasx
cMelanudecss No6OYHH NepeKaToB NMpefoXpaHsIOT KOpPeHHble WJIH Moi-
MeHHble Gepera npsiMOJIMHEHHOro pyc/ia OT pa3MbiBa.

Becbma cBoeo6GpasHbl pycaossie Odegopmayuu 8 u3BUAUCTbLX (Me-
andpupyrowux) pycaax (cm. puc. 6.4, 6). Takve aedopmaumu npeacrag-
JASIOT cO00H UMK/IMUYECKHe MPOLECChl MOCTEMEHHOrO YBeJHYEHHST U3BHIIH-
CTOCTH pycJa 6Jaroaaps pa3MblBy ero 6eperos, pa3BopoTy H CMeEIEHHIO
W3JyuuH (MeaHApOB), 3aBepllalOUIHecsi MpOPbIBOM llepelledka co
cipsimaeHrem pycaa (puc. 6.22). 3artem npouecc pa3BUTHUS H3JAYUMH
nosropsetcs. Ba)kHO OTMeTHTb, UTO OMHCAHHbLIA NpOLECC CONPOBOXK/1aeT-
Cfl M3MeHeHleM YpOBHEeH BOAbl Ha y4aCTKe PEKH: C yBeJH4YeHHeM H3BHJIHU-
CTOCTH OH MOCTElEeHHO MOBbILIAETCS, a B pe3yJ/bTare ClpsMJIEHHS pycia
foc/je NMpopbiBa Nepelledka — pe3Ko MOHUXKAaeTcs.

PO
VRN
l’ l/ /\’/'

= =2

Puc. 6.22. Cxema cmellleHUsi H H3MEHEHHA (POPMb H3JTYUHHbI:
| — yyacrok pasmbiBa Gepera, 2 -— CTapHUa

B u3snyunHax HaxoAsiTCA CHCTEMbl TJyGOKHX (Mjaecbl) H MeJKHX
yuactkoB (mepekarbl). [lsechl 0ObIYHO MpUypoUeHbl K ydacTKam pycja
€ HauboJblIeHd KPHBU3HOH, NepekaTbl — K MPAMbIM (ME€pexoaHbIM) yyac-
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TKAM pycJa MeXAy CMeXHbIMH H3JyuHHaMd. DTH 06pa3oBaHUs Ha
M3BUJIHCTBIX y4acTKax pyc/aa 6oJsee cTaGUIbHBL B CBOEM MOJIOXKEHHH, UeM
Ha OTHOCHTE/NbHO MPAMOJHHENHBIX ydacTKax pycJa.

CMeuleHHe H HCKPHUBJIEHHE H3Jy4HH CONpPOBOXKJAaeTcs 3HAUHTE/bHbI-
MH FOPU30HTAJbHBLIMH pycjoBbIMH AedopmanusamMi. HanGonbuine pa3mol-
Bbl (ZOCTHTalOLlHe AeCATKOB METPOB B o) NpHypoueHbl K BOTHYTHIM
Geperam Ha u3rube pycJa, rie B NOTOKe BO3HHKAeT ronepeuHas UHUPKy-
Jasuus (pasa. 6.8)

B nmpouecce pa3BHTHA M3JYUHH NTPOHCXOAHT OOMEH HAHOCAMH MeXAy
pyciom u noiimod. Hepeako v cama noiima dopmupyeTcs B pesyJbraTe
obpa3oBaHHsl HM3Jy4HH, MX CMelleHHs M npopbiBa. Ha mnoiimMax yacTto
ocraioTcs cjelbl ObIBUIMX yHaCTKOB pycaa — CTapuyst.

CBoeoGpasHble pycjoBble AedopMalid HaGJgI0AAIOTC B pycaax,
passergaenHbix Ha pykasa (cM. puc. 6.4, g8). Pasnuuaior noliMeHHyIO
M pycJOBYIO MHOropykaBHocTb. [lofimeHHble pykaBa oGbluHO GoJjiee cra-
OGuJIbHBL MO CpaBHEHHIO C BHyTpHpycaoBbiMH. [IpH pycioBoit MHoropy-
KaBHOCTH B mpejesiaXx pycjaa HaXoAsITCH ynopsaoouenHsle 0CTPOBA: AH6O
OJMHOUHble OCTPOBA, JIH60 3aKOHOMEpHble LeNOYKH OCTPOBOB, pPacrnoJio-
’KeHHble B 1aXMaTHOM MOpsiAKe HJIH TAroTelollHe K 0JHOMY U3 Geperos.

Kak nofiMeHHbIM, Tak H BHYTPHPYCJIOBbIM PyKaBaM CBOHCTBEHHbBI ABa
B3aMMOCBS3aHHbIX Npollecca: nepepacrpeje/jeHHe CTOKa BOAb H HAHOCOB
MeXJ1Yy BOJOTOKAMHM H OTMHpaHHe (3aM/ieHHe) WIH aKTHUBM3aLHUs (pas-
MbIB) 3THX BOAOTOKOB. PyKaBa, yBe/qMuMBalol[He CBOK CTOK, aKTHBH3H-
PYIOTCSl, yMeHblllalOUIHe — OTMHPAIOT WJIH TepsloT CBOIO aKTHBHOCTb.

W nakoHel, Heo6XOQHMO YMOMSHYTb pyc/oBble aAedopMauHd B Tak
Ha3blBaeMblX paszbpocanuoix pycaax (cMm. puc. 6.4, ¢). B pycaax srtoro
THIIAa BHU3 MO TEUYEHHIO nepeMeLlaloTCs MHOTOYHC/IeHHble HeynopsaoueH-
Hble M BecbMa I[IOJBHXXHble OTMEJH — OCEepeAKH M OCTpPOBa Pa3HOTro
pa3mepa. Pas6GpocaHHble pycia oueHb HeyCTOHUHMBbI W H3MEHUHBbI.
OG6biuHO OHH HAG/MI0AAIOTCA Ha peKax C MOBbIUIEHHbIMH CKOPOCTSAMH
TeUeHHs,, C MeJKHMH M OueHb MNOABUXKHBIMH HaHocaMmu (Ha Tepeke,
AMynapeoe)

6.11.5. Jdedopmaunn npogoabHoro npoduis pycja

[IpoponbHblii NpodHAb peYHOTro pycja HCMbITHIBAeT HaHOOJbliIHE
AedopMalHK npy HanpaBJeHHbIX (HeoOpaTHMbIX) pYCJOBLIX Mpoieccax.
Xapakrep u HanpasaeHHOCTs Oeopmayuti nPoOoAbHO2O npoPurs pycaa
3QBUCUT OT UBMEHeHUR (aKTOPos, onpedeifrouux TaK Hasvleaembll
8bPAbOTaARKbLE NPOCOAbHLLE npodurb. YKIOH B KaX10d TOUKe TaKOro
npoduas /o 3aBHCUT OT TPeX OCHOBHbIX (PaKTOPOB: CTOKA BOJbl, Xapakre-
pHU3yeMOoro cpeAHHM MHOTOJIETHHM PAacXoA0M BoAbl Q, CpeHUM cojepxa-
HHEM B MOTOKe HAHOCOB S, CpPeHEeH KPyMHOCTbIO HAHOCOB, JeXalllUX Ha
aHe, D. CBa3b nepeuucaeHHbIX (AaKTOPOB BecbMa NpHOIHIKEHHO MOXeT
OblTb 3anUcaHa B BUAE ypaBHEHHS

lo = KQ*sD", (6.53)

rae x ~ — /o, y ~ /3, 2 ~ "'/
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Ecan 661 MyTHOCTb BOABI H KPYMHOCTb HAHOCOB BAOJb PEKH He H3Me-
HAJMCh, TO €/HHCTBEHHbIM (PaKTOpOM, ONpeae/sIOUMM KpYTH3HY BbIpa-
60TaHHOTO MPOAOJBHOTO NpodHas, Gbi1 66l pacxod Boasl. [Tockonbky oH
HEYK.IOHHO YyBe/IMUHBaeTCs OT HUCTOKA K YCThbIO peKH, a CBfi3b YKJ/OHA
c pacxoAoM BOIbl HAa pa3HbIX y4acTKax pekH corsacHo (6.53) oGparHas,
KPYTH3Ha MNpPOAOJLHOTO NMPOMH/ISA OT HCTOKA K YCTbIO [OJI)KHA yMEHb-
warbcsi, Yyto WM HabGuawjaercsi B aelctBHTesbHOCcTH. Popmyna (6.53)
MO3BOJISET KauecTBEHHO OLEHHUTb BJAHSIHHE HAa BepTHKaJbHble aedopmMa-
LMK TIPOAOJLHOTO NPOQHUAA peKH H3MEeHEeHHs Olpelenflollka PaKToOpoB.
YBesvueHHe CTOKa BOAbl U YMEHbIUEHHE COAEpXKaHUS B BOAe HAHOCOB
JOJIHKHO TNPHUBECTH K YBEJHUEHHIO KPYTH3Hbl MPOLOJbLHOIO npoduas
M K €ro MOHHXXEHHIO, HTO MOXKET MPOH30UTH JIHWb B pe3yJbTaTe Bpe3aHHUs
pycia. YMeHblleHHe CTOKa BOAbl H YyBeJH4YeHHe MYTHOCTH AOJKHO
IIPUBECTH K YMeHbIIEHHIO KPYTH3Hbl MPOAOJIBbHOTO MpOodH/IS U ero NoBbl-
[LIEHHUIO, YTO MOXeT ObITb JHWb NIPH OTJOXKEHHH HAHOCOB.

OrMeueHHble MPOUECCH] TOHHKEHHS U MOBbILIEHHS MTPOAOJIBHOTO MMpo-
U MPOUCXOAHIM HA MHOTHX peKax KaK peakliMsi Ha BEKOBble H3MeHe-
HHA WX BoAaHoctH. CBHAeTe/NbCTBOM Bpe3aHHs pyceJ B MHOTOBOAHbIE
MepPHOAbl ABJSIIOTCS pPeuHble Teppacst.

CBoeo6pa3Hble aedopMalMd NPOAOJIBLHOTO NMPOPHISA TPOHCXOANT Npu
u3MeHeHuu eaasHoeo 6aszuca 3po3uu (ypoBHA TMPHEMHOTO BOAOEMA,
B KOTOpbIH Brmagaer peka) [loBbllleHWe ypOBHS NpPHEMHOrO BogOeMa
COMPOBOXK/AA€TCHA OTJIOXEHHEM HAHOCOB M MOBbIUIEHHEM NPOAOJLHOrO
npodu./is, a NOHHKeHHe YPOBHA NPHEMHOr0 BojoeMa — pPa3MbIBOM pycJa
U onycKaHHeM mpoaoJbHOro npoduasi. OaHaKo GbIBAIOT U HCKIIIOUEHHUS:
MpH OUEHb MAJIOM YyKJOHE 0GHAKaIoWIerocs AHa BOJOEMA NMpH CHHUXXKEHHH
€ro ypoBHSl BO3MOXXHO He Bpe3aHHe, a OTJIOXKEeHHe HAHOCOB H MOBbIlLIEHHe
npoaoJasHoro npoguas. Takue npouecchl HaGJaOAAMUCh B YCTbSAX HEKOTO-
PbIX pyKaBoB Ae/bThl Boaru B nepuon nagenus yposHsi Kacnuiickoro
MOpsi, B YCTbSIX HEKOTOpbIX pek, Bmajgatouiux B 03. CeBaH, B nepuosa
ObICTPOTO CHHXXEHHS1 ero ypOBHS.

Heo6paTtumble pycjioBble aepopMalMd MNPOUCXOAST Bblllle M HHXKe
ruapoy3noB Ha pekax (pHc. 6.23). B BepxHem Gbede (Bblllle MJIOTHHbBI)
o6yci/ioB/IeHHOe NMOANOPOM YyMEHblUEHHEe TpaHCNOpTHpYole#d cnoco6GHo-
CTH TIOTOKA MPHBOAHT K BO3HHKHOBEHHIO cOOTHOUWEHHS R > Ry, uto
COMPOBOX/1aeTCH OTJIOXKEHUEeM HAHOCOB, T. €. 3AUACHUEM U 3AHECEeHUEeM
godoxpanusuuia (cM. pasa. 8.7) B HuxHem Gbede (HHXKE MIOTHHBI)
B pe3y/braTe yMeHbLIEHHS pacxola HAaHOCOB (4acTb HX OTJI0XHJacCb
B BOAOXpPaHHJ/HILE) M HEKOTOPOTO YBeJHUeHHs] TpaHCTOPTHpPYIOULeH crmo-
COGHOCTH NOTOKa CK/JAaAblBaeTcs CooTHoweHHe R << Rrp, 4TO Beaer
K pa3MblBy AHA M MOHHUXEHHIO nMpopoJibHOro npodunas peku. Henmocpen-
CTBEHHO BOJIU3M MJIOTHHBI HAXOAHTCA y4acTOK MECTHO20 pa3mbiéa, riybu-
Ha KOTOPOro HHorjaa gocruraer aecsitkoB mMeTpoB. Ha Gosee nporsixkeH-
HOM y4acTKe HUXXe MJIOTHHbl OTMeuaeTcss obujulli pazmel8, KOTOpHIH MO
Mepe BOCCTAaHOBJIEHHS] HAarpy3kH NOTOKA HaHOCAaMH MOCTeNeHHO 3aTyxaet
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Puc. 6.23. Cxema 3anaeHHs H 3aHeceHHs BepxHero Gbea H pa3mblBa
HuXHero 6veda ruapoysana:

I — nnoTHHA, 2 — YPOBEHb BOJbi H JIHO PEKH JI0 COOPYXXeHHS BOLOXPAHHAHKILA,
3 — Teno 3aHeceHHs DOAOXPAHHIHLLA KPYMHBIMH HAHOCAMH, 4  reslo 3au.e-
HH BULOXDAHHJHILA MEJKHMH HaHOCAMH, 5 — NOANOpPHBLIA ypOBEHb BOAM

(HI1l1Y) B BOMOXPAHHIHLLE fOCJE COOPYXEHUA MJOTHHH, 6 — TO Xe mnocJe
3aMJIeHHS H 3aHECeHHA YAaCTH BOLONPAHWJHLLIA, 7 — pa3MbiB Pyc] B HHXHEM
6bede, 8 — yposeHb BONW B HHXHeM Obede nocie pasmbiBa

BHHU3 110 TeueHun1o. JInuHa yuacrka oblero pa3mblBa HHKe JIOTHH MOXKeT
JIOCTHTaTb 1eCATKOB M COTEH KHJIOMETPOB.

Bce ynomsinyTtbie Bbillle MPoiecchl BepTHKaJdbHbIX AeopMalUi [po-
LOJIbHOTO NpodH/Is pedHOro pycsa MposiBJAIOTCS He TOTbKO B H3MEHEeHHU-
IX OTMETOK AHAa, HO H B CONYTCTBYIOUIHX UM M3MEHEHHUSIX ypOBHeH BOAbI.

6.11.6. YcroHuMBOCTb peuHOro pycJaa

Ycrolitusocts peuno2o pycad, T. e. CTeNnewb e20 NpoTusoldelicTaus.
pasmolsy, Tem 60abuLe, HeM MEHbULe CKOPOCTb Te4eHUS U COOTBETCTBEHHO
MeHbLUEe DA3MbLBAOULAR CHOCODHOCTL NOTOKA ‘U HeM 6oabULe CONPOTUBAS-
eMOCTb PYcaa pasmvigy, KOTOPAs onpedeisieTcs KPYNHOCTHI0 HAHOCOSB,
popmupyrouux OHo, CBA3UHHOCTHIO HAHOCO8, caazarwux bepeea, 3a-
KPENASIOUM BANAHIUEM PACTUTEAbHOCTU HA Gepeeax, UCKYCCTBEHHbIMU
3QAULUTHBIMU MEPDONPDUATUAMU U T. O.

¥YcTOHUHBOCTL pyc/la MOXKHO OXapaKTepPH30BaTh KOJHYECTBEHHO, CO-
nocTaBJsis ¢Gakrophl, NPENSATCTBYIOUIKe H 6JaronpUsATCTBYIOLIHE pa3Mbl-
By. ONHUM M3 TaKHX KOJHYECTBEHHbIX TIOKa3aTesel CJAyXHT Koagduyu-
enT ycrotiuusocru pycaa B. M. Jloxruna:

Ky = D/AH, (6.54)

rae D — KpymHOCTb AOHHBIX HAaHOCOB B MM, A H — naaeHHe ypoBHS,
M/kM. [ToBbIlLIEHHIO YCTOMUHBOCTH pycsaa U yBedHUeHHIO KodpdHuueHra
K cnoco6eTBYIOT yBe1HUEHHE KPYIIHOCTH YaCTHIL HAHOCOB M YMeHbllIeHHe
CKOPOCTeH TeUeHHsl, KOCBEHHOHN XapaKTepPHCTHKON KOTOPBIX CJAYXHT BeJH-
yuHa naaenus. I'To JloxTuHy, ycToiiuuBble pycsia, B KOTOPbIX OTCYTCTBYeT
ITOCTOSIHHOE ABHKeHHe HAaHOCOB, uMelT K; 6osaee 15—20, y orHOCHTE/Ib-
HO YCTOHYMBBIX PYCJ C MOCTOSIHHbIM NepeMellleHHeM BJEeKOMblX HaHOCOB
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K5 ~ 5, HaKoHell, Y peK ¢ HeyCTOAUHBLIM PYCJAOM U BeCbMa MOABHKHbIM
nHoM Kj meHee 1—2.

YcroitunBble pycia xapaKrepHbl AJSA PeK, AOHHLIE OTJIOXEHHS KOTO-
pbIX TpeACcTaBJleHbl Faje€YHbIM, rajleuHO-BaJyHHbIM H AaXKe BaJyHHO-
rabI6oBEIM MaTepuaioM. PycioBbie aeopMaly Ha TakMX pekax KpaiiHe
MeAJIeHHbl M HeBeJMKH no Macuwitaby. TakoBbl pycna pek AnaaHa, Bepx-
neii Jleunl, Bepxnero Enucesi, Aurapsl, Bepxueit Kambi, UycoBoii, Benoii.
HaumeHee ycTOHYHBH peuHble pyc/ia, COXKEHHble MeJKONecuaHbiM Mare-
puaiom. K umncay takux pek oTHocsitcs MHorne pekn Cpeaheit A3sum,
Hanpumep AMyaapbsi, C HCK/IIOUHTENbHO MHTEHCUBHBIMH PYC/IOBLIMH Je-
tdopmaunsimu. B HekoTopbix ciyuasix Ha TakMX pekax Hab6aopaercs
Odelieuws — GblcTpoe pa3pyuleHue Geperos.

6.12. TEPMHYECKHUA H JIEAOBbIA PEXXHM PEK

6.12.1. TennoBo# 6asaHc yyacTKa pekH

H3menenusn temneparypol 8006l 8 peke BAUAIOT HA MHOZUE B8AJCHbLE
yepTol ee 2uOPOAOUYECKO20 pexcuma: NefoBble fABJeHUs (1ex o6pa3yer-
cfl JIMWIb NMPH CHHXKEHHH TeMnepatypbsl Boabl Ao 0° C), xumudyeckue
1 6HOJIOTHUECKHe Npolecchl (OT TeMnepaTypbl BOAbl 3aBHCHT, HallpUMep,
pacTBOPHMOCTb ra30B, GbICTPOTAa MHOTHX XHMHUECKHX peakUHH, XHU3He-
NeATEeNbHOCTD OPTaHH3MOB M T. A.), NepeHOC B3BelLIEHHbIX HaHOCOB
NMOTOKOM (TMApaBJHYecKasi KPYMHOCTb MEJKHX YacTHIL 3aBUCHT OT BA3KO-
CTH, a OHa, B CBOIO OUYepeab, OT TeMIiepaTypbl BOAb) . TemnepaTypa Boabl
ofipeje/sieT HapsAAy ¢ MHHepaJau3aUHell H XHMHUYECKHM COCTaBOM pacTBO-
PEHHBIX BelllecTB KayecTBO BoAbl. TemnepaTtypa BOAbl — BaXXHbIH NoKa-
3aTe/lb NPH HCMOJNb30BAHHUH BOJA B X03AHCTBe, HanpHMep B OXJaAHTe/b-
HbIX YCTaHOBKax, H B ObITy.

H3amenenue Temneparypst peunoii 80061 — caedcTeue U3MeHeHUs Co-
CTABASAIOULUX TEeNA08020 6AAAHCA OAHHO20 YHACTKA PeKu.

[TpuMeHHM K yyacTKy pekH obiuee ypaBHEeHHe TemjaoBoro GaJjiaHca
ans J060r0 BOAHOTO o6bekTa ruapocdepnt (2.7). [lepenuuem 370
ypaBHeHHe B CJeAylolleM BHe:

AO=6,—6,+A+B+C, (6.55)

rae A © — M3MeHeHHe KOJMYecTBa TelJla B BOAe 3a HHTepBaJ BpeMeHH
At, 85 — Temno, NocTynaioulee BMecTe ¢ peyHOH BOAOH uepe3 BepXHHH
CTBOp yvacTKa, ©, — Temjo, yXoasiuiee ¢ BOJOH 4epe3 HHXHHA CTBOP.
N 6, u ©, B eauHuly BpeMeHH paBHbl CppQT, rae ¢, — yaeabHas Tero-
€MKOCTb BOJbl, p — €€ [IOTHOCTb, Q — pacxon Boabl, T — remnepaTtypa
Boabl. A 03Hauaer cyMMy BCeX KOMIOHEHTOB TeNJoo6MeHa uepe3 rpaHu-
1LY «[IOBEPXHOCTb PEKH — BO3yX». ITa CyMMa BK/IOYaeT paaHallHOHHbIH
G6anaHc 3TOM moBepxHocTH R corsacHo ¢opmyte (2.6), npHXOA HIH
pacxoj TemJja B npoliecce Tennoo6meHa ¢ arMocthepoit O n Oy, TemIo,
NOCTynuBIlIee BMeCTe C aTMOC(PepHBIMH ocaaKaMHu ©,, npHxoa Teria npH
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KOHAEHCAUHH Ogoug H PACcXO] TeMJa NpH UCMapeHHH BOAB Oucn. B — 3TO
CyMMa BCEX KOMIIOHEHTOB TenJ000MeHa uepe3 rpatuily «BOAa — [PYHT»:
NPUTOK HJIM OTTOK TenJa ¢ FPYHTOBbIMU BoAaMH O W Oy, npuxon niu
pacxoj Temaa B npoiecce Tenaoobmena ¢ rpyutamu 04 1 65, Beanuunna
C 06beduHsieT caaraembie, CBsi3aHHble C TEMJOBbIMHU MPOLECCAMU B Ca-
MOM MOTOKe (TeIulo, moJayyaemoe MpH MEPeXole YacTH KMHETHYECKOH
3HEPTUU B TEIUIOBYIO, T. €. IPU AUCCHUNALHU IHEPTHU Opyc, NPUXOL TEMIA
npu 1e1006pa3oBaHuu Ouey U PACXOL NMPU TAAHUM MbAA Oua) . Okona, Oucn,
Orez, Ons onpenenstorest no gopmynam (1.11) — (1.12). INpuxon renna
BCJIEACTBUE [UCCHNAUHU SHEPTHUU Oguc B €AUIIHIY BPeMEHU YHCJIECHHO
paBeH 3aTpaTe MEXaHHUUECKOH SHEepPruud MOTOKA Ha MpeofoseHHe CHJ
tpenuss T = pgQ/l, rae p — nIOTHOCTb BOAHW, g — yckopeHue cBoOoOA-
Horo naaeHust, Q@ — pacxon Boabl, / — yKJOH BOAHOH NOBEePXHOCTH, [ —
ANHHA ydyactka pekd. OO6blYHO ©p,c — BEJMUMHA BecbMa MaJasi, HO Ha
pcKax ¢ GOJIbUIMMHM YKJIOHAMU MOXeT ObiTb COM3MEpHMa C BeIHUYHHOH
Terioo6MeHa Bo/bl ¢ Bo3ayXxoM. HanoMHuM, 4To M3MeHeHHe KoJMuecTBa
teria A O pasHo c,pV AT, rae ¢, — yAeAbHAaA TeMJIOEMKOCTb BOMb,
p — ee MIOTHOCTb, V — o6bem Boabl, AT — H3MeHeHHe TeMmepaTypbl
BOAbl 32 HHTEpBaAJ BpeMeHu Al

Boipazus A © B (6.55) uepes c,pV, noayuuM, 4TO U3MEHEHHE TeMMe-
paTypbl BOAbl Ha yuyacTKe pekH 3a HHTepBaJ BpeMeHu A OyAeT pasHO:

0 —06,+A4A+B+C
o (6.56)

AT =

HauGoabluiee 3HauyeHue B ypaBHEHHHM TEIJIOBOrO 6ajlaHca HMeEOT
yneHbl: A, rae BaXHeilllMe COCTaBJASOLIME — paAUaLMOHHbIE 6ajaHc
u Tennoobmed ¢ atmocdepoll, u C, KoTopblii mpuobperaer 3HaK MJIOC
B epuof Jieoo6pa3oBaHus U MUHYC B Nepuod TasiHus abaa. CooTHoLe-
HHE COCTaBJSIIOWMX TemaoBoro 6GanaHca usMensietcss Bo Bpemenu. Co-
OTBETCTBEHHO AOJXKHA H3MeHSTbCt U TeMrepartypa Boabl B peke. Tak,
JIETOM BCJEACTBHE MMOJIOXKHUTEILHOTO paAvaLHoHHOro 6anadHca v noctyn-
JeHUusl Temna u3 aTMocdepbl CyWeCTBEHHO Bo3pacTaer BeduuuHa A;
Temnepatypa BoAbl MO3TOMY JO0JXHa nosbiliatbesi. [lozaHeit oceublo
BeJIMUMHA A CTAaHOBUTCSI OTPULATEJbHOM, U TEMNepaTypa BOoAbl NOHUKa-
ercsa. Ha orgenbHbix yuacTkax, rae BCTPEYAlOTC KpPyMNHble BbIXOMAb
IPYHTOBbIX BOJ, HAYHHAET UrpaTh poJb U ujaeH B.

6.12.2. Tepmuueckuii pexum pek

[Tockoabky TemnepaTypa BOAbl B peke, Kak cAelyeT U3 aHadW3a
ypaBHeHUst TeMI0BOro 6anaHca yuacTka pekH, pearupyer Ha MeTeopoJio-
rudyeckue dakTopbl (M3MEHEHUS paaMauLHOHHOro 6anaHca, TeMneparyphl
BO3yXa), OCHOBHAs NPHUUMHA BPEMEHHBIX H3MEHEHHI TeMNnepaTypsl BOAbL
B peke — MeTeopoJioTHyecKas.

B ycnoBusix ymepeHHoro kianmatra Haubosee THUMUYHBl Ce30HHbLe
usmenernus Temneparype. 8006t 8 pexax (puc. 6.24) 3umofl noa Jens-
HbIM TMOKPOBOM BOJAa Yy MOBEPXHOCTH PEKU HMEeT TeMMepaTypy OKOJO
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0° C. BecHoii B nepHOA NOBBILIEHHST  T°6
Temnepartypbl BO3JyXa W OCEHbIO
B MEepUOA ee MOHUMKEHUS HU3MeHe-
HHUSL TeMnepaTtypbl BOAbI CleLylOT
C HEKOTOpbIM OTCTaBaHueM 3a M3-
MeHEHHUSIMU TeMIlepaTypbl BO3yXa.
MakcumanbHast Temmnepartypa BO-
Abl MO BeJHUYHHE MeHblle MakKcH-
MaJbHOW TeMNepaTypbi Bo3ayxa
(Hanpumep, Ha pekax [logmoc-
KOBbsi 3TH TEMIEpPaTypbl COOTBET-
CTBeHHO paBHbl 22—24 w 28— T F 7 BB @O T OO
30° C) u HacTynaeT HeCKOJIbKO 110-
3Ke MakCcMMaJbHOH Temnepartypbl
BO3ayXa. B cBsi3u ¢ TeM, uTO TeM- Puc. 6.24. TunuuHoe u3MeHeHHe TemnepaTy-
nepatypa Boibl B pekax, Kak npa- Po BO3YXa p(ggH:roBﬁbJMg?T)afﬂﬂ peK yme-
BHJIO, He MOXKeT an06peTaTb OT- 3 -— nepocras, 4 — nen0XOn
puUaTeNbHble 3HaYeHUst (nepeox-
JaXKAeHHe peyHblX BOA 10 OTpHla-
TeNbHBIX TemnepaTtyp 6e3 3amep3aHHst HHOTAA MPOUCXOAHUT B caydae
OTCYTCTBUSI IA€P KPUCTANIH3ALMHK ), CPEAHSIS TOAOBast TeMIepaTypa BOMAbI
B PEeKax 3aMeTHO Bbillle, YeM CpelHsist roaoBasi TeMmepatypa BO3[yXa.

[ToMnmo ce3oHHbIX KOMeGaHuil TeMepaTypa BOAbl B PEKaX UCHbITbIBA-
€T U CYTOUHble U3MEHeHUs, KOTOpble TaKXe OTCTaloT OT H3MeHeHHsI
TeMneparypbl Bo3ayxa. MuHumanbHast TeMnepatypa Boabl Habmopaercs
0ObIYHO B YTPeHHHeE Yachi, MaKciManbHass — B 15— 17 yacoB (MakcHMyM
TeMnepaTypbl Bo3ayXa o6bluHo GbiBaer Ha | —2 u paublie). Ha Goabuinx
peKax CyTOYHbIH XOA TeMmepaTypbl Boabl 00bIYHO He Gosee 1—2° C, Ha
MaJsbiX peKax OH MOXKeT ObiTbh U Bhiile. CyTouHble KoeGaHHsl TeMneparty-
pbl BOABI XOpOLUO BbipaKeHbl Ha peKax, 6epylLiMX Hauyaao U3 JEAHHKOB.

Temneparypa peuHoit Boabl UMeeT H NPOCTPAHCTBEHHbIE H3MEHEHHS.
XOopollo M3BECTHO MOAUYUHSIIOlLEECH LIMPOTHON 30HANBHOCTH U3MEHEHHe
TeMnepatypbl BOAbl BAOJb KPYMHBIX peK, TeKYLIUX B MEPUAMOHANbHOM
HanpasJeHHH. ¥ TaKHUX peK HauboJibllee passuyue TeMnepaTypbl BOAbI
BAOMbL PEKU OTMeyaeTcst B Mnepuon HarpesBaHusi. [das Gonabluux pek,
TEKYILMX C lora Ha ceBep, XapakTepHbl OOJblIHe KOHTPAacTbl MeXay
TeMnepatypoii Boabl M Bo3ayxa. Yacto Temnmepartypa BOAbl B pekax
M3MEHSIETCS] HH)Ke BIAaJeHUst KPyMHbIX MPUTOKOB. B sieTHee Bpemst cy-
LLECTBEHHO yMeHbLIaeTcsl TeMnepaTypa BOAbl B PeKax HUKe BOROXPaHH-
JUL, YTO OODBACHACTCS MNOCTYNJICHHEM B HHXKHUHe Obedbl T'MAPOY3NOB
rMyGUHHBIX BOA M3 BOAOXPaHHJMIL, HMEIOWHX MOHUKEHHYIO TeMnepary-
py. Hepeako temMnepartypa Boabl B pekax 3aMeTHO BO3pacTaeT B MecTax
c6poca oTpa6oTaHHbIX BOA MPOMBILIICHHBIMU NPEANPHATHAMH U TEmJo-
BbIMM 3JIEKTPOCTaHUMSAMU. B Takux cayyasix TOBODAT O <«TEMJIOBOM
3arpsi3HeHUM» PedHbIX BOA.

[To wupuHe W ray6uHe peku TeMmepaTypa BOAb BCACACTBHE TYpOy-
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JICHTHOrO nepeMellluBaHusi u3MeHsieTcss Mano. Ha pekax ¢ GbicTpbiM
TeYeHHEM pa3jiHyusi B TeMlepaType B PasHbIX yyacTKax MONepeyHoro
ceyeHusi NoToka o6biuHo He mpesbiator 0,1° C, Ha pekax ¢ MeAeHHbIM
TeyeHueM — | —2° C. OaHako UHOTAA MOXKHO 3aMeTUTb Pa3HYUs B TeM-
nepaType BOAbl Ha NOBEPXHOCTH H Y 1HA, Ha CTPeXHe u y 6eperos. Jlerom
y AHa TeMIepaTypa HEMHOTO HHXKE, YeM Ha MOBEPXHOCTH, a y Geperos
Bbillle, yem B cepeanHe peku. OceHblo y GeperoB M Ha NOBEPXHOCTH
TeMlepartypa BOJAbl OKa3blBaeTCs HEMHOTO HUXKE, YeM B OCTaJIbHOH yacTu
MONEPEYHOTO CEYCHHS MOTOKA.

BMecTe ¢ TeKylWMMH BOAAMH peKH MepeHocsT H Temto. Koauyectso
TEIJIOThl, MEPEHOCHMON pEYHbIMM BOAAMMU 32 KaKoH-mH60 HHTepBa.
BPEMEHH, Ha3blBaeTCsi Tenaoseim CTokom. Ero MoxHo paccyutaTh no

dopmyae
Wr = c,pTW, (6.57)

rae W, — TensoBoii cToK, [, 3a uurepsan BpemeHn Af, ¢, — ylefb-
Hast TEMJIOEMKOCTb BOJbl, 0 — €€ MJIOTHOCTb, | — cpefHsis TeMmepaTypa
Boabl, W — cTok Boabi (B M%) 3a TOT e HMHTepBan BpeMeHu Al

6.12.3. Jlenosbie ABJaeHUA

Bce pexu no xapakrepy 16008020 pexcuma 0eaaTcsa Ha Tpu Gosbuiue
epynnol; 3amep3aroujue, ¢ HeycToluusoim 1e00CcTas8oOM, Heaamep3anouue.
Peku B yc/1OBHSIX YMEPEHHOTO KNIWMaTa, KaK npaBuilo, 3UMOi 3aMep3aioT.
Ha Ttakux pekax (Haubonee MHTEpPECHbIX C TOYKH 3peHHS H3yuYeHHs
JIEI0BOTO peXHMa) BbIEJNSIOT TPH XapaKTepHblX nepHoaa: 1) 3amepsa-
HUSI, UM OCEHHHX JIEJOBbIX siBJEHHH; 2) Jegoctasa; 3) BCKPbITHS, WJH
BECEeHHHUX JIeloBbiX siBJAeHHi. Peku B ycoBHSAX cyO6TpONnHKOB 3aMep3aloT
OYeHb PEeiKO, B YCJIOBHSIX TPONUYECKOTO KAUMaTa — BOOGILEe HUKOTAA He
3aMep3alor.

3amep3anue pek. [lepexon cpeaHeit cyTo4HOH TeMnepaTypsl Bo3ayxa
ocenblo yepe3d 0° C cayKUT cBOeOGpasHbIM <«CHTHAJOM» MpHOJIHKal0-
IHXCSA NefoBbix sisneHud (cMm. puc. 6.24). Uepes HekoTopoe Bpems
M TemnepaTypa Boabl cHHxaeTcsi a0 0° C, W HauuHawoTca sedossle
ABACHUS.

HauanbHast ¢a3a oceHHHX NeOBbIX SIBJAEHUN — caso, T. €. MJbIBY-
L He KYCKH JNesiHOH NJIEeHKH, COCTOsIIIeH U3 KPHCTaNIUKOB Nblla B BHAE
TOHKHMX K. Casio 06bIUHO NJIbIBET MO peke B TedeHne 3—8 nHeit. [TouTtu
OHOBpeMeHHO y OeperoB, Tae CKOPOCTH TeYeHHS] MeHblue, o6pasyloTcs
3abepeeu — y3KHe MOJOCKM HENOABHXKHOTO TOHKOro Jbaa. [lo mepe
OXJIaXKAECHUS1 BCeil TONLIM BOAbl B HeH HaYMHAeT 06Gpas3oBbIBATLCS BHYT-
pusoOnbul aed — Henpo3dpauHasi rybyarast JeasitHasi Macca, COCTOsiLIast
M3 X20THYECKH CPOCLIHXCA KPHCTAMIUMKOB JbAa. HenpeMeHHbiM ycnoBrem
06pa3oBaHUsi BHYTPUBOMHOTO JIbAA SIBASICTCS MEpeoxJaxKAeHue peyHoil
BOAbl M HaJH4YHE¢ B BOAC sIA€p KPHCTANIH3aUMU (KPUCTaNJHKOB JbAa,
B3BELIEHHbIX MUHEPa/bHbIX YacTHLl U T. A.). BHyTpHBOAHbIiL Nen, o6pa3y-
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joLLHicsl Ha HEPOBHOCTSIX DEYHOro [HA, Ha3biBAIOT JOHHLIM AbOOM.
CkomjieHust BHYTPHBOAHOIO Jiba B BUJEe KOMbeB Ha MOBEPXHOCTH MM
B TOJILLE NMOTOKa 06pa3yloT wiyey. JIBuxeHue WYrH No NOBEPXHOCTH HIH
B TOJILLE peKH HasbiBaeTcs wyeoxodom. K ulyre Ha MOBEPXHOCTH pPeKH
uHorna aobasnsieTcss O6UTHIN Jen, oTpbiBalowMiicss oT 3abeperos, U CHe-
a#Yypa — CKOMJIEHHs! TOJIbKO YTO BbIMABLIETO HA BOAY CHera.

[lo mMepe oxsna)kAeHUst BOAH HauuHaeTcsi o6pa3oBaHHe Jibla Heno-
CpeACTBEHHO Ha BOAHOM MOBEPXHOCTH peKu Baasu ot Geperos. B npouec-
ce 06pa3oBaHusl JbAHH yUaCTBYIOT CKOIJIEHUS casa, WYTH U CHEXYPBI.
HaunHaercst ocennud aedoxod. Ha Goablinx pekax OH NMPOAOKAETCs
10— 12 pHelt, Ha Maabix — A0 7 AHeH.

B nepuon oceHHero sel0Xona pycyao peKd MOXKeT OKa3aTbcst 3a6UThIM
Wyroi 1 GUTHIM JIbAOM. 32KyNOpKa pycJa 3TOH JeAsiHOi Maccoi Ha3blBa-
etcst 3amopon. O6pasoBaHue 32XK0pa COMPOBOKAAETCS NOLBEMOM yPOB-
Hsi BOABl Ha BbILIEPACHOJOXEHHOM YyyacTke peku. MHoraa ocenHuit
JIEI0XOJ/L CONPOBOXKAAETCS 3ATOPOM, T. €. 32KYNOPKOH pyc/1a MJIbIBYILIUMH
npauHamd. Kak M 3a2Xopbl, 3aTOpbl 4acTO MPOMCXOASIT HA y3KHX ydac-
TKaX pycjia, B MeCTax pa3fe/ieHHsl peKH Ha pyKaBa (Hampumep, B Aeb-
tax Hdyuas u CesepHoit [IBuHbi)

Jlenocras. Ilo Mepe yseauueHdst ydcsia IUIBIBYILMX JIbAUH U UX
pasMepa CKOpPOCTb ABUXKEeHUs JIeASHbIX NMOJEed yMeHbLIaeTcsl, U cCHadaJjla
B MeCTax CYXXCHHUS pyc/a, y OCTPOBOB, B MEJKHX pyKaBax, a 3aTeM M Ha
OCTa/lbHbIX YYacTKax pycsa JelsiHble NoJsi OCTaHaBJIMBAIOTCS U cMep3a-
I0Tcst. ATOMY MOTYT crnoco6cTBOBaTh U 3atopbl. O6pasyercsi CIIOLHON
JIeISIHOM MOKPOB — e00CcTas (roBOPSIT, UTO «peKa cranad). Jaa manbix
pek xapakTepHo obpa3oBaHue Jeqoctasa 6e3 efoxona — NyTeM pacluu-
peHHst u cMep3aHus 3abeperos.

HekoTopbie yyacTKu pekd MOTYT B TeYEHHE NOJTOr0 BPEMEHH, MHOTAA
B TeueHue BCeld 3uMBl, He 3amMep3aTh. TaKHe yuyacTKH Ha3blBAIOT NOAbIHL-
AAMU, OHK YyacTo ObIBAIOT B MECTAX C MOBbILUEHHBIMU CKOPOCTSAMH TEUCHHUS,
HanpuMep Ha noporax v ObICTPUHAX, B HUXKHHUX Obedax Truapoy3Jos,
B MecTax BbIXOA2 B PEKY OTHOCUTEJNbHO TEMJblX MOA3EMHbIX BOA U MO-
CTYNJIEHHS! NPOMBIIUJICHHBIX H KOMMYHaJbHbIX CTOKOB. Takum obpasom,
NPOUCXOXKAEHHE MOTbIHbY MOXKET GbITh KaK NIMHAMUUECKHUM, TaK U TEPMH-
YEeCKHM.

TonMHa eAsIHOTO MOKPOBA Ha peKax B TeyeHHe 3UMbl MOCTENEHHO
yBenununBaercsi. Kak ykasbiBanocb B pasa. 2.4, TOJIHHA Jbda MOXET
O6biThb onpefeneHa c MOMOLLbIO ypaBHeHMs TensoBoro OasaHca, €ec/H
JONYCTHTb, YTO Temno, obpasyioluleecss B npouecce Jaeaoo6pasoBaHus,
B TOYHOCTH paBHO HW3BECTHOH BeJMUHHE pacxoia Temia, Hanpumep, NMpH
BbiaesieHdd B aTMocdepy. OnHaKO NMPUMEHSITb TAKOH MpUeM pacyeTa Ha
NpaKTHKe OblBaeT CJ0XKHO.

Onanum 13 Haubosee NpoOCTbiX cMOCOGOB OLIEHKM HapacTaHHs abAa Ha
peKax C/y>KHT YCTaHOBJEeHUE IMIUPHUECCKON CBSI3U TOJLLIMHBI IbAA C CYyM-
MOH OTpHUATENbHbIX TeMHepartyp Bo3ayxa. Takylo cBsi3b OTpaXKaior,
Hanpumep, dopmyanl ®. K. Boinnna:
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ha =231 — T 1 (6.58)
By = 11T — T (6.59)

rae h, — TOJUIMHA JbAa B cM. B nepBof u3 3TUX QOpMyJ HCMOIb3yeTCH
CpedHsIsi CyTOYHasi, @ BO BTOPOH — CPEAHSIT MecsiyHas Temneparypa
o3ayxa. Heob6xonnMo OTMeTHTb Ba)XKHYIO POJib CHEXKHOTO MOKPOBa: yeM
ero ToJuiMHa GoJiblle, TeM MeHbLIe TOJIIMHA Jbla MO CHEroM.

Ha pekax B yci0BHSIX XOJOAHOTO KJAUMaTa MOM BJAHSIHUEM THApPOCTa-
THYECKOTO HAMopa, BbI3BAHHOTO CTECHEHHEM pyc/ia MOLIHBIM JIEASHbIM
MOKPOBOM, Ha MOBEPXHOCTb J1bJa MOXKET M3NUTbCA peuHasi BOAA, 3aMep3-
HYTb U 06pa30BaTh TOJCTbIH CJOH BTOPUUHOIO Jibla — HaAe0b.

Bekpuitne pex. C HacTynseHuem BecHbl JeASIHOH MOKPOB Ha pekax
HauyuHaet paspylartbes. Ha sTor npouecc BAUSIIOT cotHeuHas paauauus,
MOCTYMJeHHe Teria M3 BO3JyXa M C TENJbIMM BOAAMH, MeXaHHYECKoe
BO3AEHCTBHE TeKyLlleH Tanol BOAbI.

CHayana HayuHaer TasiTb cHer Ha Jbly. Tanasi cHeroBasi Bona
ocnabasier ned. ¥ GeperoB pekd NOA BJAMSIHHEM HayaBllerocsi Harpesa-
HUS TPYHTa M CTEKaHHSI CO CKJIOHOB TasblX BON, @ TaKXe NOBbILIEHHUS
ypOBHs1 B pexke ob6pasylorcs npuOpeXKHble M0J0CH YUCTOH BOIABI —
3aKpauUHbL.

[Tponomxatowmiicss nHoAbEeM YPOBHS BOAbl B PeKe BCJEACTBUE MOCTYM-
JIEHHA B PYCJiO TaJblX BOA MPUBOAUT Jeld B ABu>KeHue, CHavyana 3To Jullb
Hebosbuine (B HECKONbKO METPOB) CMELIEHHS JeldsiHbiX noseld — nod-
8uscku, a 3ateM ocaabJeHHbli JesiHOH MOKpOB pa3bUBaeTcsl Ha OTAe/b-
Hble JIbAUHbBl U HauuHaeTcs 8eCenrnull 1edoxod.

Ha tekywux c ceBepa Ha 10r 60JbIUMX peKax, a TaKXKe Ha MHOTUX
MaJiblX peKax BCKPbiTHE NPOUCXOAUT B OCHOBHOM MOJ BJUSIHHEM TepMHUe-
CKHX (DaKTOPOB, HECKOJbKO oOMNepexaeT BOJHY BECEHHEro MOJ0BOAbS
U NPOXOAMT OTHOCHTE/JbHO CMOKOHHO. BCKpbITHE pPEK HAYHMHAETCSA C HH-
30BbEB W pacripocTpaHsiercsi BBepX Mo TeyeHuio. [IpoaoskuTesbHOCTb
BeCEHHero J1eJl0X0a Ha GOMbIIMX peKax, TeKYLHX ¢ ceBepa Ha tor ([oH,
Huenp, Bonra), o6biudo coctasasier ot 10 no 20 auei.

Bosee GypHO NMpOMCXOAMT BCKPbITHE Ha peKaxX, TEKYLIMX C lora Ha
ceBep. 34ecb IaBHbIM (DaKTOPOM BCKPbITUS CTAHOBHUTCS AHHaMHue-
CKHMIA — BO3JeHCTBUE TEKYLIMX TajblX BOA. Jlegoxon no speMeHd cosna-
laeT ¢ BOJTHOH MOJIOBOAbS, UAET OYeHb OYPHO U YacTo CONpOBOXKAAeTCs
3aTopamu, yemy crnocoberByer Gosiee no3aHee BCKPbITHE HUXKHUX ydac-
TKOB p€K 10 CpaBHEHHUIO ¢ BepXHHMH. TaKOH XapaKkTep HMeeT BCKpbITHE,
HanpuMep, pek Enucess n Jlenbl.

3aTopbl BO BpEMsl BECEHHETO JIEA0X0A2 YACTO NPUBOAAT K 3HAYUTEb-
HOMY TMOBbILIEHHIO YPOBHEH BOAbI U AaKe K HaBoAHeHHsiM. Takue siBjie-
HHs1 Hepeaku B Hu3oBbsx JyHasi, Cesepuolt [IBuubl, Jledsl. Bo Bpemsi
CUJIbHOrO 3aTopa, npoucxoasiuiero Ha ¢oHe nNoabeMa NOJOBOAbS, YpoO-
BEeHb BOJAbl BblLUE M HUXKE 3aTOpa U3MEHSIeTCS O-Pa3HOMY: Bbllle 3aTopa
NOBbILLAETCHA, @ HUXKEe ero — noHuxKaercs. Pa3pylueHue 3aropa (kak
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eCTECTBCHHOE MOA BJIHMSIHHEM HAamopa TalblX BOA MM BECEHHEro Temua,
TaK M UCKYCCTBEHHOE, C NPUMEHEHHEM JIeJOKOJOB WM B3PbIBOB) 4acTo
NPUBOAHT K 00pa30BaHUIO naB00O4HOLU BOAHbL.

Ha mManbix pekax JefAsiHOH NOKPOB YaCTO TAET HAa MECTE U BECEHHEro
JNeJ0X0Aa He MPOUCXOLMT.

Jlenoebie sisjennss Ha pekax CCCP. HaunGonee npoposmkuresned
nepuo JeI0BbIX siBAeHui Ha pekax Cubupu. 3amep3aHue pek B Bocrou-
ol Cubupu u ceBepHoil yactn 3anaaHod Cubupu HauuHaercst OO6bIYHO
yxKe B OkTsa6pe. B Hosi6pe 3amep3sator peku tora 3anaaHoit Cubupw,
CesepHoro Kasxasa, JlanbHero BocToka, cesepa esponefickoil TeppHTo-
pun CCCP, B nekabpe — 1ora esponeiickoit yactu CCCP. Peku B coser-
ckux cybrponukax (Puonu, Kypa) samepsaior odeHb peako. Becennuit
nenoxon Ha tore esponeiickoil yactu CCCP HaynHaercsi 06bIUHO B MapTe,
B LIEHTPaNbHOH 4YacTu — B amnpesae, Ha ceBepe — B Mae, B 3anagHoH
Cu6upu v Ha [lanbHeM BocToke — B Mae. B HioHe BCKPBIBRIOTCS PEKM Ha
cesepe BocrouyHoit CubupH.

Takum 06pasoM, NPOAONKHTENbHOCTb MNEPUOA2 3UMHHUX JIELOBbIX
SIBJIEHHA M3MEHSIETC Ha Pa3HblX peKax Halled CTpaHbl NPaKTHUECKH OT
Hyast 1o 6—8 mecsues.

Tonwuna nbaa Ha pekax CCCP rakxe HeoauHakosa. Ha tore espo-
neiickoit yacth CCCP oHa o6biuHo He npesbitiaer 20—40 cm, Ha cese-
pe — 1 m. Ha pekax Cubupu ToniuuHa abaa gocturaet 1,5—2 m. Madble
PeKH B 3TOM paiioHe Hepeako npoMep3aloT ao aHa. MHoraa nepemepsaior
W KpynHble peku — fna, Munurupka.

6.13. OCHOBHDbIE YEPTbl THAPOXUMHUYECKOTO
H THOPOBHOJIOTHYECKOIO PE)XHMA PEK

6.13.1. 'mapoxuMHUeCKHii pexxKUM pek

PeuHble Bobl UMEIOT, KaK MPABUJO, CPABHUTENbHO HEBBICOKYIO MHHE-
panu3auuio M oTHocsTC K npecHbiM BopaM. [lo BenuuuHe muHepanu-
3auun O. A. Anekcud BblaensieT peku ¢ magoit (ao 200 mr/a), cped-
Heir (200—500 mr/n), nosblweHHoit (500—1000 wmr/n) u BbicOKOH
(> 1000 mr/a) mudepanundauueil. BonbwMHCTBO peK B ycnoBusix U30bl-
TOYHOIO M AOCTATOYHOTO YBJIaKHEHHSI OTHOCSITCSI K MEPBbIM ABYM KaTero-
pusim. Tak, BecbMa Mana MuHepanusdauds pek [leyopb, CesepHoit
JIBuHbl, Jlenbl, $IHbl. Pexu B yc/l0BUSIX HENOCTATOUHOTO YBJAXHEHHUS
u 3acyuuiuBoro kaumarta (B Kasaxcrane, CpeaHelt A3uu) MOryT Mmerb
B MEXEHb MOBBILICHHYIO U BbICOKYIO MUHepanausaudio. Hanpumep, sona
p. OMObl MMeeT B MeXKeHb MUHepaau3auuio 6onee 1500 mr/a.

MuHepanu3audsi peyHblX BOA 33BUCHT OT XapaKTepa MUTAHHS PEKH.
B nepuos npeumyilecTBEHHOIO MHTAaHHS PEKH TajablMH, AOMAEBbIMH,
JIeAHUKOBbIMH BOJaMU MUHEpanu3audsi HauMeHbllasi. Korna B NUTaHuH
PEKH HAuHHAOT GOJblIYI0 POJb UrpaTh NOA3EMHblE BOAb, MUHEPANHU3a-
uusi peyHod Boabl noswiiaercs. [ToaroMy ansi MHOTHX peKk BecbMa
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XapakTepHO Ce30HHOEe H3MeHeHHe MHHepaJn3aiuuud BOIAbI. YMEHbLIEHHE
B MOJIOBOJbE U YBEJHYEHUE B MEXKEHb, KOTI2 peKa NePeXOiHT B OCHOBHOM
Ha noaseMHoe nutanue (puc. 6.25, a). [To3ToMy cBsi3b MeXAYy pacxoaoM
BOJAbl ¥ MHHepaju3auuel njs 60IbLIHHCTBA pek o6parHa M HMeeT BUA
runep6oabl (pHc. 6.25, 6).

a) by am3fe
Mur/n awy; O AMY
400 [— 400 4001
300 300 300 -
200 200 200
100 100 100 -
T T T T T T T 1 T T T 0 0 L L l
1 1 O0FF mxxaxn 100 200 300 400Mwmrin

Puc. 6.25. TunuuHble rpaukn u3mMeHeHust MuHepanu3auuu (/) ¥ pacxoma Boabl (2)
B TeueHHe rola (a) W CBA3H MHHEPANH3AUMU C pacxoaom Boibl (6)

Hpouascueum pacxoa BOAbL Q Ha MuHepaausauuio M, BBIPAXKEHHYIO
B kr/M® (1000 mr/n = | kr/m%), naer pacxos pacTBOpeHHbIX coJeii:
Rp.c = MQ, umeownit pa3aMepHOCTb Kr/c, T. €. T2Kyl0 e, KaK H pacxoj
HaHocoB. M3MeHeHHe pacxona pacTBOpeHHbIX cojiel B TeyeHHe Trola
3aBUCHT OT Xapakrepa cBsisu Q u M. Hanpumep, eciu Takywo cBsi3b
npeacrasutb B Buue runepboibt M = K/Q" T1o npu n = 1 Ry = k,
T. €. ‘pacxol pacTBOpeHHbIX coseil HeuaMmeHeH. Eciu n > 1, To Rp.
B MOJIOBOAbE YMeHbluaeTcst, ecnu n << |, 10 R, yBeanuusaetcs. O6bluHO
BCTpeYyaeTcst NOCREAHUH caydad.

[To aHa/MOTHH cO CTOKOM HA2HOCOB MOXKHO paccydTaTb U CTOK pacreo-
pernbix coael, WU uorHell cTok. Tak, rogoBOH CTOK pacTBOPEHHBIX
cosiefl (B T) paBseH

Wye = Rpe-31,5-10°=MQ- 315 10°, (6.60)

rae R pe— cpumuu rog0BOH Pacxol pacTBOPEHHbIX coseit B kr/c, Q —
CpenHHH roA0BOH PacXon BOLbI B M ¥/c, M— cpenusist ronoBasi MUHe paJu-
3ayMsa BOAbl B Kr/M

[To pacyeram O. A. AnekuHa, voHHbH cTOK (B MJH. T/roa) Hesbi
pasen 2,87, [Teuopnt — 5,5, uenpa — 8,13, Boarn — 46,5. CymmapHblii
noHHbll cTok ¢ TepputopHu CCCP cocrasasier 384 muH. T/roa. Y3 Hux
72% BbIHOCHTCS B OKeaH, a ocTa/bHble 28% — B 06sacTH BHYTPEeHHEro
CTOKa.

XHMHYecKuit cocTaB peyHblX BOMA B LIEJOM BecbMa 0AHOOGpaseH. DTH
BO/lbl, K&K NPaBUJIO, OTHOCATCS K eudpoKapOORATHOMY KAACCY U KaAbyue-
gou epynne. Y OGOJbLUMHCTBA peK C MaJOH H cpeHeil MuHepasu3auuen
COOTHOUICHHE T/IABHLIX HOHOB crellyloliee: HCO3 > SO;~ > CI~
n Ca’t > Mg?’t > Nat + Kt [lpu nosbllueHud MHHepatH3auuH
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pacTeT W OTHOCHTe/bHOE cofepKanue uoHos SOF™ u Cl™, a takxke Nat
B XMMHUECKOM COCTaBe PEYHbIX BOA.

Hnst pek CCCP Hapsiny ¢ yBequueHHeM MUHepasu3alMu PeyHOMH
BOJbl OT 30HB TYHAPHl K 30HE NYCTblHb B 3TOM e HaNpasJjieHuU oTMeya-
eTcst yBeauueue copepxanusi uonos SOF~ u Cl  u usmenenue kaacca
800 0T 2u0pokapbOHATHO20 K CyasbaTHOMYy u Oaxe K XAOPUOHOMY.

PekH ¢ BOAaMM THAPOKapOOHATHOrO kaacca 3aHumaloT Gosee 85%
tepputopun CCCP. Pekn, BOAbi KOTOpbIX OTHOCSATCS K Cy/AbdaTHOMy
M XJOPHAHOMY KJaccaM, 3aHuMaloT MeHee 159 Tepputopuu crTpaHbi.
Hou SOi~ npeobnanaer B pekax 3acyllIHBbIX CTEMHbIX PaiOHOB €BPO-
neiickoit tepputopun CCCP, a takxke B pekax noaynyctbiib Cpeaseit
Asuu u Kasaxcraua. Mou Cl™ npeo6ianaer B OCHOBHOM BO BpPEMEHHBIX
BOJOTOKaX 3acyuuiusbix paitionos CpegHeil Asuu v Kasaxcraua.

M3 MHKpO3/1€eMEHTOB B peuHbIX BOAaX BCTpedaloTcst 6poM, HOA, Meldb,
LLUHK, CBHHELl, HHKeJb W Ap. X KOHIIEHTpal st B eCTeCTBEHHbIX YCIOBUSIX
He npesblaer 10—30 mkr/a.

[loMuMO MuHepa/bHBIX BellecTB (MOHOB COJIell U MHUKPOSJIEMEHTOB)
peyHble BOMbl COAEepKaT B PACTBOPEHHOM BHAE OpraHUYecKHe BellecTBa
M HeopraHuyeckHe OHOTeHHble jeMenThl. K13 opranuyeckux BellecTs
rJ1aBHOE MECTO 3aHHMAIOT pPasjHyHbie TYMUHOBblE COENMHEHHUs, Cpeau
GHOTEHHbIX BellecTB HauGosiee Ba)KHbl COECAHHEHHSI asora (HHTPaThl,
HUTPHUTBI, aMMOHUi1), docdopa (docdartbl), KpeMHUS.

CTok pacreopennslx 8eulecTs8, Takum o6pa3om, cAacaeTcsa U3 UOHHO-
20 CTOKa W CTOKQ OCTAAbHbLX pPACTBOperHuix Beujects. O6wul CcTOK
pacraopernoix seujects ¢ tepputopuuw CCCP cocrasaser 486 man. 1/200.
H3 Hux Ha Goaro uornozo cToka (croka coaeti) npuxodurcs okoao 80%,
cToKa opeanuueckux sewecte — 16% u Ha 0oal0 CTOKa 0OCTaAbHbLX
pacreopennolx 8ewjects ocraerca 4%.

M3 rasos, pacTBopeHHbIX B peuHblX BOAax, HauboJbliee 3HayeHHe
MMEIT KUCJAOPOA M [UOKCHA yraepoaa (yryekucabii ras). BecHoit
M JIETOM COfepKaHue KUCIOpOAa B peuHod Boje HauboJbllee — .0
10—12 Mr/n. 3uMoit NOA JeAStHBIM MOKPOBOM MOXKET OLULYLLAThCS HERO-
CTaTOK KUCJ0pOAa, HHOTA2 NMpUBOASAILMI K 3aMopy pbi6. KoHueHTpauus
COg, Hao6opoT, HaubGonblIasi 3UMOH M HaUMeHbLIast JETOM.

6.13.2. 'mppoOHosOrnUeckne 0COGEHHOCTH pek

Boodet, 0no u Gepeca pex — cpeda OGUTAHUA MHOSUX OPSAHU3MOS.
Kak u 8 dpyeux 800nbix o6BeKkrTax, 3Tu opeanusmel nodpasdeinioT Ha
nAanKTOH, GenToC U HekToH. Budosod cocras smusyuyux 8 pexax opea-
HU3M08 8eCbma PasnHoobpasen U 3a8UCUT OT TeX NPUPOOH6LX YCA0BUL,
8 KOTOpbLX npoTekaer pexa.

[lnankToH peK npeacTas/ieH @HUTONAAHKTOHROM, 300NAGHKTOHOM
H b6akrepuamu. K GUTONNAHKTOHY OTHOCSTCS, Hanmpumep, AHATOMOBLIE,
3eJieHble U CHHe-3eqeHbie BOAOpocad. MakcHMyM pasBUTHSI QUTOMN/IAH-
KTOHa OGbIYHO OTMeuaeTcsi JeTOM U B Hayaje oceHd. K 300nmaHKTOHY
OTHOCSITCS KOJIOBPATKH, HH3UHe pakooOpasHble.
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Becbma Gorat peuyHoit GeHTOC. ITO JHYMHKM HaCEKOMBIX, 4Yepsy,
MOJITIOCKH, peunble paku. Ha nue n 6eperax censitcss MakpoduThl: plecr,
KaMblill, POTrOJHCTHUK M Ap. B HU30BbSAX pek M 0cobeHHO B AeNbTax
BCTpeYaloTcsl rycThle 3apocid TpocThHHKa. Ha aHe pek pacTyT noHHbie
BOAOPOC/IH.

PeyHoii HEeKTOH mnpeacras/eH B OCHOBHOM pbibaMu (MXTHOGayHOIH),
a TakxXe HeKOTOpPbIMH KpymnHbiMHU Gecno3dBoHouHbiMu. VxTHodayHa pek
OoueHb pa3Hoo6pa3Ha, NpuuyeM MHOTHe pbiObl UMEIOT NPOMBICJAOBOE 3HayYe-
Hie. Cpeau npoxoaHbiX pui6, KOTOpble »KUBYT B MOPSIX, HO Ha HepecT
HAYT B PE€KH, HEOOXONMMO YMOMSIHYTb MPEXAe BCEro oceTposbie (ocerp,
6enyra, cespiora), Jjococesble (TafiMeHb, HeJNbMa, OMYJb, CHI, KeTa
H Ap.), cenpbab, 6enopbibuuy, MHHOry. K HenmpoxoaHbIM pbibaM, XKHBYILKUM
TOJIBKO B peKax, OTHOCSITCSI: ca3aH, Jell, CTEepJsiib, lIlyKa, OKYHb, Kapach,
MJOTBA, HAMUM M AP. B ropHbIX M MONYTOPHBIX peKax OGHTAIOT Xapuyc
u dopenb.

JKHBYT B pekax M KpynHble HpecMblKalouiHecss (Yyepenaxu, 3MmeH,
B TPOMHUECKHX PEKaX — KPOKOAWJbI) WU MJeKonmurawuiue (BOAsiHAS Bbi-
npa, 606p 1 ap.).

6.14. YCTbS PEK

6.14.1. ®akTopni dhopmMuHpoOBaHHSA, KaaccHduKauus
M palloHMpOBaHHE YCTbEB PeK

Ycroesan obaacre (ycree peku) — 370 0C€006bui 2ceoepaguneckuli
00vexT, oxsarvisaowuil pation 8nadenus pexku 8 npuemHsilii 8odoem
(oxean, mope, 03epo) u umerowull cneyuguueckuld npupooOHbLl KOM-
nAeKC, CTPYKTYPA U PopmMuposarnue KoTopoeo pecyaupyroTcs YcToesbimu
npoyeccamu: 83aumolelicTauem U CmeulenHuem 800 peKu U npuemHo2o
8000eMa, OTAOHCEHUEM U NEPEOTAONEHUEM PEUHLLX U HACTUYHO MOPCKUX
HAHOCO8.

Oco6ylo cneuuMdUyHOCTb YCTbIO PEeKH NMpHaaeT HanHude OeasTol. Ee
aaHawadT secbMa cBoeobpaseH. ITO HU3MEHHble MePUOAHMYECKH 3aTOll-
JsieMble 3€MJIH, CJOXHas M MU3MEHYMBAsi CE€Tb BOAOTOKOB M BOAOEMOB,
3apocau BJAarono6uBOi pacTHTeNbHOCTH, Goratas dayHa. YcTbs pek
06.128210T 6O/bIUMMH NPUPOAHBIMK 6OraTcTBaMH (BOAHBIMH, 3€MEJIbHbI-
MU, GUOJIOTHUYECKUMH) U aKTHBHO UCMOJNb3YIOTCS HAPOAHBIM XO3SAHCTBOM
(rnaBHble OTpac/aH — BOAHbIH TPAHCHOPT, OpOLUAEMOe 3eMJaenenue, pbi-
60210BCTBO) .

YcTbe pekst — 3TO 30Ha B3aMMOAEHCTBHSI PEKH U MPUEMHOrO BOAOEMa,
noaBepxeHHasi BIHUSIHUIO KaK pedHbiX, Tak M Mopckux ¢akropos. M3
peuHblX ¢akTopOB [JIaBHEHIUHE — ITO CTOK BOJAbl MU HAHOCOB; K YHUCIY
Ba)HEHIIMX MOPCKUX DaKTOPOB MOXKHO OTHECTH KOJ1e6aHHsA YPOBHS BOLbI
(MpHJAMBHBIE, CTOHHO-HArOHHbIE), COJIEHOCTb MOPCKOH BOIbl, BOJHEHHE.

Peka okasbiBaeT BO3[efcTBHe Ha NpHEeMHbIH BOAOEM, MpPEXAE BCEro
ONpeCHSIA ero NpeaycTbeBoe NpocTpaHcTBo. MOPCKYIO TpaHULy YCTbeBOH
06/12CTH PeKH BbIAEISAIOT N0 yAAJECHHOCTH B CTOPOHY MOPsSi B NMOJOBOJAbE
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gHeLIHeN (MODHUCTON) YACTH 30HbL CMEULEHUA PEYHOLX U MOPCKUX 800, TAC
COJIEHOCTb BOJbl MPHUOJHXKAETCST K COJTeHOCTH BOA NPHEMHOTO BOAOEMA.
[ToMHUMO ONPECHSIOLEro BO3ACHCTBUSI, PEKHM CO3AAIOT B MOPE 30HY
MYTHbLX 800 U 30Ky CTOKCBbix Tewenud. OTnaras HauGonee KpyNHbie
HaAHOCBI, PeKH 4acTo (GOPMHPYIOT B CBOHUX YCTbSIX Oea6Tol.

[TpueMHbBIN BOLOEM OKa3blBaeT Ha PeKy lpeXkae BCero BJIHSHHUE Yyepe3
kosneGaHHsl ypOBHsI BOAbl MOPCKOTO MpouUcXOXAeHusi. BepxHiow (peu-
Hyl0) TP2HULY YCTbeBOH 00J1aCTH ONPefessiioT Mo MpPeAeSbHON AaJbHO-
CTH pachnpocTpaHeHHUsl BBEPX MO peKe B MeXXeHb MPUJIHBHBIX MJIH HarOH-
HbIX Kosie6aHuit ypoBHs Boabl. Kpome Toro, nog Bo3neicTBHeM IIPUEMHO-
ro BoJd0eMa B peke MOryT BO3HUKATb OGpaTHbIC TEUCHUSI H B PEKY MPOHH-
KaTb OCOJIOHCHHble BOAblI (06a 3TH siBJeHHsT HabJonal0TCsl, KakK NpasHu-
J10, TIPY NMPUJIMBAX H HaroHax); MOPCKOe BOJIHEHWE pa3pyllaeT peuHble
OTJIOXKEeHHS.

Uem Goabllie CTOK BOAbI, TEM CHJIbHee BO3AEHCTBHE PeKU Ha pexXHM ee
yCTbeBOH 006J1acTH, Te€M OTHOCHTENbHG caabee BO3JNeHCTBME MOPCKMX
daxkTopoB, yeM GoJsibllle CTOK HAHOCOB, TE€M aKTHBHEE WAET B YCTbe PeKH
dopmuposanue nenbrol. Haodopor, ueM 60sblue NpUIUBbI, HArOHbl U aK-
TUBHEE MOpDCKOe BOJIHEHHME, TeM CHJbHee BJUSIHME MOpPSl H2 YCTbeBYIO
obnacTb M GoJablle paspyuialollee BO3AeHCTBHE MOPCKHX (aKTopoB Ha
nebTy.

YcTbeBylo 061aCTb peKH NMOAPA3AENAT Ha [BE YacTU — YCTbesol
Y4acToK pexu (BKIIOUAIOWMHHA AeJbTY, €CJIH OHA e€CTb), rae npeobJanaer
peyHOl THAPOJOTHYECKHI PEXKUM, HO aKTUBHO BJIHSIET MOpe, H YCTbe80e
83mopee, rae npeobaanaeT MOPCKOH 'HAPOJOrUUECKHR PeXKUM, HO aKTHB-
HO BJIMSIET peKa. YCTbeBOH yyacTOK PeKH WU yCTbeBOe B3MOpbe pasfesis-
I0TCSI MOPCKUM Kpaem OeabTol, @ NPU OTCYTCTBUMU [€JbTbl — BEPILHHOM
JIUMaHa, JaryHsl, 3cTyapus.

YcTbeBOH yyacTOK peku MOKeT GbiTb OLHOPYKaBHbIM (6e3nenbTo-
BbIM) M MaJso- WJIM MHOTOPYKaBHbIM (A€JIbTOBbIM). YCTbeBOE B3MOpbe
MOXKeT GblTb MOJY3aKPbiThIM (Yy3KHH 3a/uB, JIMMaH, JaryHa, 3cTyapuii)
M OTKPBITbIM, a TaKxke Npuray6biM u oTMenbiM. [lo xapakrepy ycTbesoro
yuacTKa peKH U YCTbeBOT0 B3MOPbS BCE yCTheBble 00/1aCTH peK noapasue-
JSIOTCST HAa HECKOJbKO THIMOB M noatunos (puc. 6.26, taba. 6.3)

CxeMa THNOB yCTbeB peK Ha puc. 6.26 cyXKHUT ONHOBPEMEHHO U CXe-
MOJ 3BOJTIOLWH ycTbeB peK. [1o Mepe 3anonHeHusi (BbIMOJTHEHHSA) PEYHbI-
MH HaHOCaMH YCTbEBOT'O B3MOPbsi U3MEHSIETCS M THN ycTbsl peku. Cxem
TaKUX U3MeHEeHHH MOXKeT GbiTb yeThipe:

la —» 1lla — IV (BblNoNHEeHHE peyHbIMH HaHOCaMU JIUMaHa, a 3aTeM
BbIABHM)KEHHUE [eJbTbl Ha OTKPbITOE YCTbeBOE B3MOpbeE);

[6 -~ 116 — IV (BbimOJMHeHMe peuHbIMHM HAHOCAMHM JaryHbl, a 3aTeM
BblABHKEHHE NE/bTbl Ha OTKPLITOE YCTbeBOE B3MOpbE);

I8 —» [IIs — IV (BblnosHeHUe peyHbIMH HAHOCAMHU ICTyapHsi, a 3aTeM
BbIABHKEHHE AeNbTbl Ha OTKPBITOE yCTbeBOE B3MOpbeE);

[1 - IV (BblABMXKeHHe [eJbTbl Ha OTKPbITOE YCTbeBOe B3MOpbE).

Takum o6pa3oM, B cBOEM pasBUTUM yCTbeBas 06JaCTb PEKH MOXET
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Puc. 6.26. Tunbl yctbeBbix 061actelt pek. Homepa tunos cm. B Taba. 6.4, cTpen-
KaMH NOKa3aHbl CMeHa CTaJMd pa3BUTHSA YCTbSl PeKH H H3MEHEHWe ero THna

Ta6auua 6.3. Tunuzaunsa ycrbeBnix 06JaacTeil pek B 3aBHCHMOCTH OT THha

YCTbEBOr0 y4acTKa PEKH H YCThLEBOro B3IMOPpbs

YcTbeBO# yuacTok

YcrbeBoe B3MOpbe

YcrbeBas 06sacTb peku

peKH, THR
THI noaTHn rpynna THI noaTHN
Oawnopykasunit  |[lonysakpsl- | ¥Y3kuit 3aaus,i beageabtosasiil noaysakpwitasn |I-a 1umanuan
(6e3nenbTOBHI) iTOE { MMaH, ry6a 6esgenbToBas
; ———
: Jlaryua 1-6 naryuuasn
t ——
| .
i dcryapui I-B acryapuas
'OrkpuiTOE — i Il oTkpbiTas Ges-

gesbToBas

Mano- uau MHOrO-
PYKaBHbiH (#esb-
TOBHIH)
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)

|
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f iScryapm‘i
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OTkpbiToe —

JenbroBas

{111 nony3akpuras
|neabroBas (c

11i-a  Jauman-
HO-[1e/1bTOBas

[eNbTOH  BBINOA-

HEeHHS) |
0
i
illl-ﬁ naryx-
|HO-neabTOBasA
!
jI1l-8  3cTyap-
JHO-[leJIbTOBaﬂ
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NeNbTON BblABH-
MEHHSA)

i



npoHTH TPH cTanuu: 1) GesnenabToBylo; 2) (POPMHpPOBaAHHS AE/bTbl Bbi-
MoJHEHHs (3aJ/MBa, JMMaHa, JaryHbl, 3cTyapus); 3) (GopMHUpOBaHHs
LeJbThl BIABHXKEHHS HA OTKPbITOM MOpCKOM HobGepexbe. Bee cospemen-
Hble YCTbsl PEK HAXOAATCS B OAHOH M3 YNOMSIHYTHIX cTagHii H, COOTBET-
CTBEHHO, OTHOCSITCS K OAHOMY H3 NMPHBEAEHHbIX Bbillle THIOB H HOATHIOB.

[Tepexon oT onHOM cTaanu K Apyro#l (Tak ke, KaK W OT OJHOTrO TiNa
K ApPYroMy) ONpeAeasieTcsl npexjae BCEro MHTEHCHBHOCTHIO BbINOJIHEHHS
peuHbiMY HAaHOCAMH MOPCKHX 3aJHMBOB HJH 3aTOIJIEHHBIX PEYHbIX AOJHH,
o6pasoBasliuxcst 5—6 Tbic. JleT TOMY Ha3ad nocJe TMpeKpalleHHsl M0-
C/IeAHEr0 NOCJeNeAHHKOBOTO 3HAYHTENbHOTO MOBbILUEHHS1 YpOBHA Mupo-
BOro okeaHa. MIHTEHCHBHOCTb e BbIMOJHEHUS HAHOCAMH 3TUX aKBarTo-
pUH 3aBHCHT, B CBOIO OYepe/ib, OT BeJUYHMHBI CTOKA HAROCOB PEKH, eMKOC-
TH 3a/MBa (JIMMaHa, JaryHbl, 3cTyapHusi) H NpoTuBodeiicTByloulero ¢op-
MHUPOBAHHIO AEJbTHl BJAHSIHHS MOPCKHX NPH/IHBOB, HaroHoBs, BOJIHEHHSI.
Tak, yctbst Takux pek, Kak IOxuniil Byr, Meseunb, Kysoit, Tem3a, ewe
HaXoAsITCsl B NEPBOK cTaauu (6e3aeNbTOBOE YCTbe) H OTHOCATCS K THIIAM
I-a uaun I-8. DTH ycTba OTJIMYAKOTCS MaJblM CTOKOM HaHOCOB DEKH,
a TaKXe aKTHBHbIM Bo3aeiicTBHeM Mopsi. YcTbs pek [uenpa, OO6H,
Exuncess HaxonaTcst B0 BTOPOH cTaauk (PpopMHpPOBaHUS AEAbTbl BHINOMHE-
HUS 3a1uBOB) M oTHocsTes K Tunam I11-a u [11-8. HakoHeu, ycTha Takux
peK, Kak Muccucuny, Jlena, yHail, Xyauxs, [lo, yxe npouwnun nepsbie
IB€ CcTagHH W HaxoZATcA B TpeTbeid cTaauu (GOpMHPOBAHHS AeJbTbI
BbIABHXKEHHUSI) H oTHocATcst K THny IV Bce 3TH ycThs xapaKrepHaylorca
OTHOCHTE/IbHO MOBBbIIUEHHBIM CTOKOM HaHOCOB peKd M cnabbiM BO3nei-
CTBMEM MOPCKMX (hakTOpOB.

6.14.2. OcoGeHHOCTH THAPOJOTHYECKOro pPexuMa
YCTbE€BOTO y4acTKa pekH

Oco6eHHOCTH PeyHOro pexxMmMa Ha yCTb€BOM y4acTKe PeKH NposiB.js-
IOTCS1 NpeXAe BCEro B N0BOJIbHO ObICTPOM paciijiacTblBaHHUH BOJIH TOJIO-
BOAbS M naBoAKoB. EcnM Ha BepxHell rpaHHLe ycTbeBOH 06/1aCTH BeIHYU-
Ha KoseOaHUH ypOBHSL BOAbl NPHUOGIM3UTENbHO Takasl Ke, Kak U B LeJ0M
B HH30Bbe PEKH, T. €. MOXKeT NOCTHraTb W naxe npesbiliatbh 10 M, TO
BO/MIH3H MOpsI BenvyuHa KoaebaHHH ypoBHS, 06YCJ/O0B/JIEHHBIX PEUYHBbIM
CTOKOM, 00ObiyHO He npesbiwiaer 0,3—0,4 M.

Ecnu B ycTbe pekd MMeeTcst AefibTa, TO BaXHOH OCOGEHHOCTBIO ee
ABJISIeTCA MEPHOANYECKOE 3aTONJEeHHe BOAAMH ITONIOBOAbSA H paclpenene-
HHE M nepepacrnpefe/ieHHe cToKa Mo ee pyKaBam.

Oco6eHHOCTH NPOoSIBJEHHSI MOPCKOTO PeXMMa Ha yCTbEBOM Y4acTKe
PEeKH 3aKJI0YAIOTCS B pacrnpocTpaHeHHU Ha HEKOTOpPOe PacCTOsIHUEe BOJH
npuauBos M HaroHos. [lo Mepe pacnpocrpaHeHuss BBepx Mo peke OHH
nocreneHHo 3aryxaiot. [lpeaeabHas ga/ibHOCTb pPacnpoCTPaHEHHUs] NpH-
JIUBOB U HaroHos TeM Oosblile, yeM 6OJbllIe UX BEAHUYUHA B MOPE I MCHb-
e 06ycJOBACHHBIA PEYHBIM CTOKOM YKJOH BOAHOH MOBEPXHOCTH B peKe.

[Tpunusbl U HaroHbl Ha GosablUMX peKax (a ueM OGosblle peka, Tem
MEHblle YKJOH ee BONHOH MNOBEPXHOCTH) MOTYT paclipoCTpPaHsATbCA Ha
OTpoMHble paccTosiHusi. Tak, npHauBbl nponukaioT Ha CesepHoit [IBune
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Ha 140 km, ITeyope — 180, Muccucunu — 400, Mekoure — 500, Suu-
3bl — 600, Ha Ama3sonke — Ha 800— 1000 kM. JaabHOCTL pacnpocTpaHe-
Husi HaroHoB B ycTbe JloHa 150 km, O6u — 360, Muccucunn — 500,
Btuces — 830 km.

Ba»kHo#t 4epToil nposiBJ€HHUST MOPCKOrO PEXUMa Ha yCTbeBOM y4yac-
TKe CJYXUT MPOHMKHOBEHHE B PEKY OCONOHEHHbIX BOA. BO3MOXHbI TpH
THUNA CMEUIEHHS! PEUYHbBIX U MOPCKUX BOJ HA YCTbEBOM YYacTKe PeKH:
MOJIHOE TepeMelluBaHue, YacTHYHOe NepeMelIBaHue, CTpaTUQHUIHPO-
BaHHOE COCTOSIHME («KJHMH COJIeHbIX BOA»). Uem Gouiblile MPUAMBLI Hiu
HaroHbl H MeHbIle CTOK BOJbl PEKH, TEM CHIbHEe NepeMeliHBaHUe PEUHbIX
1 MopcKux BoA. CosieHble BOAbI MPOHHKAIOT B YCThe PEKH TeM AaJblile,
yeM Gosiblie ryOUHa pycja WU MJIOTHOCTb (COJIEHOCTb) MOPCKOH BOABI
H MEHbLIE PAacXO4 PeYHbIX BOA. DTOT BbIBOA MOATBEPKAAET HU3BECTHbIH
GdaKt, yTo nocne yrayG6JeHHst PeYHOro pyc/ia B yCTbe PeKH ANst CyJoXo-
CTBa Aa/JbHOCTb NPOHHKHOBEHHUSI COJIEHBIX BOJ B PEKY PE3KO yBEIHUUBA-
eTcst (3TO siBJeHUE OTMedeHo B ycTbsix [yHasi, Muccucunu, SIHb v np.).
B MexeHb cosieHble BOAbl PacnpOCTPaHSIOTCs, HanpuMep, BBEpPX MO
Ceseproit IsuHe Ha 40 kM, no Muccucunn — Ha 240 km.

6.14.3. Oco6eHHOCTH THAPOJOTHUECKOTO Pexuma
yCTbEBOTO B3MOPbS

B umenoM a8 ycTbeBOTO B3MOpPbSt XapaKTepeH MOPCKOH pexXum,
CBOMCTBEHHBI NpUOpPeXHOi 30He MOpsi. 3A€Ch XOPOLIO BbIpaXKeHbl BET-
pOBbi€ W NPUJIHUBHBIE TEUEHHUS], BOJHOBbIEC MPOLECCHI.

Hau6onee cunbHoe BAusiHHE peKH HA YCThEBOE B3MOPbEe CKa3biBaeTcs
B TOH 30He, The ¢ ynaneHdeMm oT 6epera yBeqMyUBaeTCs COMEHOCTb BOJbI
M YMeHbLIaeTcsd CKOPOCTb CTOKOBbIX TeueHWi. Ha ycTheBom B3mopbe
Ha oOYeHb KOPOTKOM Yy4YacTKe BoAa W3 MpecHOH TpaHchopMHpyeTcst
B COJIEHYIO, MPH 3TOM OYEHb PE3KO H3MEHSIETCH U XUMHUYECKHH cocTaB
BOAbl: 3 TMAPOKApOOHATHOTO KJaacca M KaJlbLUHEBOH rpynbl OHa nepexo-
AUT B XJOPUAHBIA KJacc ¥ HaTpueBylo rpynny.

[To mepe 3aTyxaHusi CKOpPOCTEH TeueHUsi PeYHON NMOTOK Ha B3MOpbe
MOCTENEHHO TEpSeT CNOCOOHOCTb NepeMellaTbh HAHOChl H OHHM OTJlaraloT-
csl, npuyeM OJIHKE K BbIXOAY pPyKaBa OTJaralorcst 6osee KpynHble HaHO-
cbl, a fajablie Bce 6ogaee u 6onee meakue. CkazaHHoe OOGbsCHAET, BO-
nepBbiX, PU3UUECKYIO PUUMHY OTJOXKEHUSI HAHOCOB B YCTb€ PEKH, a BO-
BTOPbIX, €CTECTBECHHYIO COPTUDOBKY P€YHbIX HAHOCOB MpH BIMadEHHUH
peuHOro NOTOKa B BOLOEM.

OT/0KEeHUEe peyHblX HAHOCOB B YCTbe BOAOTOKa BeleT K popMupoBa-
HMIO BeCcbMa XapaKTepHOH OTMeNu — ycTeesoeo bapa, siBASOLLErocs
HauyaJbHbIM 3JE€MEHTOM, U3 KOTOpOro GopMupyetcst aenbra. 30Ha OTJO-
XEHUSI PEeUHbIX HAHOCOB NMOCTEMEHHO CMeLLAeTcsl B CTOPOHY Mopsi. JTOT
npouecc NpUBOAHUT K BbIABHXKEHUIO AECJbThl B MOPE U Ha3biBaeTCs YCTo-
esoim yoaunenuem. B ycTbsix pek ¢ 60MbLUIHM CTOKOM HAHOCOB HHTEHCHB-
HOCTb YCTbE€BOrO YAJHHEHHSI MOXKET GbiTb OYeHb Beauka. Tak, OTMeueHbl
cly4yad BbiABMXKEHUst AesbThl AMynapbu B ApanbCcKoe Mope €O CKOpo-
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CTblo 4 KM/roa. BenuuuHa exerogHoro ciiosi OTJI0MKEHHUs! PEeYHbIX HAHO-
COB Ha MOPCKOM CKJIOHE yCTbeBOro Gapa MOXKET Ha MpUray6oM B3MOpbe
nocturats 10—15 m.

6. 15. HAPOOJHOXO3INCTBEHHOE 3HAYEHHUE PEK. BJIMSAHUE
XO31ACTBEHHOHW OEATEJIbHOCTH HA PE)XUM PEK

6.15.1. HapoaHoxo3siiicTBeHHOE 3HAUYEHHE PEK M TUNH3AWHUS
X035IHCTBEHHbIX MEPONPHUATHH, BJAUSIIOLIMX HAa PEYHOH CTOK

Pekd ULIHPOKO HCMONB3YIOTCS MHOTOYHCJAEHHBIMH H Pa3HOPOAHBIMH
BOAONOTPEOHTENAMH H BOLONONb30BaTe I IMH. BO MHOrHX paiioHax mupa
pPEKH — TrJlaBHble HCTOYHHKM HCMONb3yeMbIX B X03siicTBe BOA. Tak Kak
0 HapOZHOXO3ANUCTBEHHON POJIH PeK yXKe rOBOPUJIOCH Bblllle, MEPEYHCTUM
JMUIb OCHOBHbIX MNOTpebHTeNell M nosab3osaTesedl peyHbiXx BOA. IDTO
NPOMbILIJIEHHOCTb, TEMJIOBaA W aTOMHas 3HepreTHKa, KOMMYHaJbHOE
X035#cTBO, opoliiaeMoe 3eMmJjelnenHe (BOAOMOTPeOHUTENH), THAPOIHepre-
THKa, PeYyHOH TPaHCMOPT, pbiGHOe X03AHCTBO (BOAOMNONbL30OBATENH).

PeuHoit cTOK — riaBHbill 3J1eMeHT BO30GHOBJSIEMbIX BOMAHBIX pecyp-
cos. [lo3Tomy npakTuuyecku J06oe HCNONb30BaHUE BOA B HApoOAHOM
X03s1icTBe cKasbiBaeTcs Ha pexuMe pek. Hanpumep, 3a6op noaseMHbix
BOA B OOJIBLUIMHCTBE cJayyaeB paHO WM MO3AHO NOJIXKE€H OTPa3HTbCH Ha
pexXHMe peK, €BA3@HHbIX C MPYHTOBbIMH BOAaMH.

BuusiioT Ha pedHOH CTOK MU MHOTOYHMCJICHHbIC BHUABl XO3S1ACTBEHHOH
LesITeJIbHOCTH B pedHblXx OacceiiHax, Ha mepBbld B3I/ C PEKaMH Heno-
CPeACTBEHHO U He cBsi3aHHble. B 3TOM mposiBsisiercss BaXKHast poJib NpH-
POAHBIX BOA KaK MHAMKATOPOB COCTOSIHHSI MPHUPOAHOM CPEAbl B LEJOM.

Bce xossificTBeHHble MEPONPHATHS, OKa3blBaloUlHe BJAHSIHHE Ha pey-
HOH CTOK, MOXHO HoapasfiejuTb Ha ABe Gonblude rpynnbl. K nepsoit
rpymnne OTHOCATCS Te€ BHAbl XO3SIUCTBEHHOH AEATENbHOCTH, KOTOpbie€ He
CBSI3aHbl HENOCPEACTBEHHO ¢ 3a00pOM BOAbI U3 peK M npeobpa3oBaHueM
pexuma CaMuUX pek. DTU MepOoHpUSITUS BJIHUSIOT Ha CTOK PeK KOCBEHHO —
yepe3 u3MeHeHHe 3MEMEHTOB BOAHOTO OajlaHca B peyHbix GacceitHax
(rn1aBHbIM O06pa3oM HcMapeHUsi) M yepe3 M3MeHEeHUe YCJOBHH CTeKaHHs
TajblX U NOXKAEBbIX BOJ CO CKJIOHOB, CONYTCTBYylOLLEe NMPeoOpPa3OBaHHIO
MOBEPXHOCTH peyHoro 6acceiiHa. To BbIpyOKa Jieca W ero BOCCTAHOBJIE-
HHe, ocylleHue O60/10T M 3a00JMOUYEHHBIX 3eMe/b, arpoTeXHHUecKHe Me-
ponpusTusi, ypO6aHHU3aUHs TEPPUTOPHH.

Ko BTopoii rpynne oTHOCATCA TaKHe BHAblI XO3HCTBEHHON AesATe/NbHO-
CTH, KOTOPbI€ CBSI3aHbl C H3BATHEM, TEPPHTOPHAJNbHBIM Nepepacnpenene-
HUEM U peryJupoBaHHeM CaMOro PEYHOro cToka: 3a60p BOA Ha OpOLUEHHe
3eMeJib, MPOMbIIIJIEHHOE H KOMMYHa/lbHOe BofocHabxeHue, «rnepebpocKa
BOA» M3 ApYyrux 6accefHoB, peryiupoBaHue CTOKa ¢ NOMOWbIO BOAOXpa-
HUMHL H T. 4. B pe3ynbrare 3TUX BOAOXO3SIHCTBEHHBIX MePONPUATHH
MOXET H3MEHHUTbCS KaK BeJHUMHA CTOKa, TaK W €ro BHYTPHIOAOBOE
pacnpeneneHue.
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6.15.2. Bausiune Ha peuHOH CTOK XO3S/HCTBEHHOH AeATEJNLHOCTH
Ha NOBEPXHOCTH peyHbix OacceiiHoB

Buipy6ka u BoccraHoBaeHue Jeca. Boipy6ka Jsecos Gblna ucTopuye-
CKM NepBbiM KpPYMHBIM NpOsiBI€HHEM [ESITEbHOCTH Yel0oBeKa, OKa3as-
MM BJUsSIHHEe Ha CcTOK pek. Bompoc o ruaposordyecko#t posau Jeca
M NOCJAeACTBHAX BbIpYOGKH Jsleca ocTpo 06CyXJaeTcsi cpefd THAPOJIOTOoB
OYeHb JaBHO, IPHYEM BBLICK23bIBAIOTCS MPSIMO MMPOTHBONOJMOKHbIE B3IJIs-
abl. [IpyynHa MpOTHBOPEUHBBIX CYXKAECHHH O THAPOJIOrHYECKON posH Jeca
M BJIHSIHHSL Ha CTOK €ro BbIPYOGKH COCTOMT B TOM, YTO 3Ta POJib HEOLHO3-
HayHa W 3aBHCUT OT BO3pacTa W cOCTaBa Jjieca, OT IMyGHHbI 3aleraHus
TPYHTOBBIX BOA, @ TaKXe BeJHUMHbl peyHoro GacceilHa.

[nasHas NpHudHHa BO3MOXKHOrO H3MEHEHUSI TOLOBOrO CTOK2 peK
3aKJI04aeTcsl B U3MEHEHHH CyMMapHOrO HCIIapeHHsl B pe3yJibTaTe BbIpy6-
KH MJIH BOCCTaHoBJeHust Jsteca. Mcrnapenne Ke 3aBUCUT OT Xapakrepa
MOACTUJRAIOLIEH TOBEPXHOCTH, B YACTHOCTH OT NMOTpebsteHUsi BOABI JIECOM,
KOTOpOe pasiuyaeTcsl y JlecOB pasHOTO BO3pacTa H cocTasa.

JlokasaTenbcTBa H3MeHeHusi Henapenus M ctoka npusea O. K. Kpec-
TOBCKHIl Ha npHMepe Bbipy6KM M BOCCT2HOBJEHHS €/0BOro Jseca (pHc.
6.27). B nepBoe necsiTuneTHe noche BbIpyOGKHM Jleca uUcnapeHHe pesKo
cuukaetcss (ua 20—35%), TakK KaK HaaNoyBeHHast PaCTHUTENb-
HOCTb, OCTaBLUASICA MOc/Je BbIpYOKHM CIHEJIOro eoBOro Jeca, He Tpebyer
6osblIoro Kosauyecrsa Bjaard. CHH-
JKEHHe HCIapeHHsi MOXET MpPHBECTH
K mepeyBJiaX{HEHHIO NOYBbI, NOBbILLIE-
HHIO YPOBHSI TPYHTOBbIX BOA. B 3To
BpeMSl CTOK C JIECOCEKM BO3pacTaer
¥ npesbliwaer Hopmy B |,4—1,9 pasa.
Oco6eHHO cyllecTBEHHO BO3pacTaer
NMOBEPXHOCTHbIH CTOK. IDTO, B CBOIO
oyepedb, MPHBOAHT K YCHJECHUIO 3PO-
34l W YBeJHUUYEHHI0 CTOKa HaHOCOB
(3TO fBJEHUE OTMEYEHO B MEPHOA
MaccoBOro cBefeHusi ecoB Kak B EB-

Puc. 6.27 Bausiune Bbipy6GkH sieca, Bo3- pone, TakK H B A3un).

pacTta ¥ coctaBa BOCCTaHaBJWBAOULEro- B nocJjieaylouiHe roabl no mepe
Cf Jleca H4a W3MeHeHWe ucnapenus (/) N . .
W FOZOBOrO CTOKa (2) B % HOpMb, N0 BOCCTAHOBJIEHHSA A PE€BOCTOSHA (B nep

0. Y. erCTOBCKOMy By}O oyepeab HayvuHaAKOT BbIpacTtaTb

JIMCTBEHHbIE  [€peBbsl)  HCNapeHHe
ObICTPO yBeIMUYMBAETCSl, @ CTOK YMeHbllaeTcsl ¥ K Hayasly TpeTbero
JecsATUIETUs] oc]e BblpyOKHU LOCTUTaeT HOPMbl, XapaKTepHoil /15 B3poc-
JIOTO Jleca 10 BbIpYGKH. B yerBeproM — cenbMOM JECSITHICTHSX Mocje
BBIpYOKH BblpacTaer ryctol jucrBeHHblH Jjec. Obuiee KoaHyecTBo 3ene-
HOH Macchl AOCTHTAaeT MaKCHMyMa, norpebjeHde BOAbl JIECOM TaKXKe
CTaHOBUTCS HaubosbWKHM. B 3TOT nepuoa cTok cokpauiaercs. B nocaeny-
IOLEM TPOHCXOAHT TMOCTENEHHast 3aMeHa JUCTBEHHOrO Jeca XBOHHBIM,
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KOTOpas COMpPOBOXAAETCH COKpAlleHHeM NOTPebJeHHst BOAbL JIECOM.
[ToTepH Ha McnapeHue yMeHbLIaloTCsl, @ CTOK yBeJHUYMBAeETCs, U uepes
110—130 ner nocne BbIPYOKM CTAHOBHUTCS TakHUM Ke, Kak H 10 Hee.

Takum o6pasoM, no O. M. KpecTosckoMy, B mepsble TOAbl Mocnae
BbIpYOKH CTOK YyBeJMuHBaeTcs, 3aTeM YyMeHbllaeTcsi H JMlb nocje
[10JIHOTO BOCCTAHOBJIEHUS] BHOBOI'O COCTaBa Jieca BO3BpallaeTCsi K HOp-
me. [IpH 3ToM HanGosee cHAbHBE H3MEHEHHs] MpeTepneBaeT NOBEPXHOCT-
Hasi COCTaBJSAIOLIast CTOKaA.

Koraa Ha Jiecoceke NpoBOAAT HCKYCCTBEHHYIO NOCAAKy XBOHHOIO
Jeca, BOCCTAHOBJIEHHUE M Jleca ¥ CTOKa MpOHUCXOAHT Ha 25—50 Jser 6bic-
tpee. Ecau Ke Ha Mecre Jecocekn c031a10T C€NbCKOXO3S1HCTBEHHbIE
yrofibsl, TO H3MEHEHHE BeNHUMHBI CTOKA GYeT 3aBHCETh OT BHA CE/IbCKO-
X031 CTBEHHBIX KYJbTYp H OT TOro, 60.blie HJH MeHbLUIE BOAblI NOTpebss-
10T OHM MO CpaBHeHHWIO ¢ BoponorpebaeHuemM sneca. Bo MHOrHX cayuasix
roA0BOH CTOK C ceNbX03yroaxit NpHOIH3UTENbHO TAKOH Ke, KakK H C Jeca.

ITockonbKy Ha GONbLUKMX peuHblX GacceliHax Jec He GbiBaeT OAHOPOL-
HbIM MO COCTaBy W BO3pacTy (BCACACTBHe, HaNpuMep, pa3HOBPEMEHHOCTH
Bblpy6OK), CyMMapHoe BJIMSIHHE Jeca Ha TOAOBOH CTOK Ha O0JbLIMX
MJIOLAASIX HUBEJUPYETCS.

YmeHblleHHe TOf0BOro CTOKa Ha 3a/jeceHHOM BoaocGope HarjsiaiHo
HJLTIOCTPUPYIOT TaKHe NaHHbie N0 ABYyM peuHbiM 6acceiiHam B TaH3aHuu.
Ha 3anecennom Bonoc6ope, HecMOTPsi Ha 6OJbLIee KOJTHYECTBO OCAAKOB,
CTOK OKa3aJjicl B [Ba pa3a MeHblle, YyeM Ha Boaoc6ope, 3HauyUTeNbHast
4acTb KOTOPOTO 3aHATa KYJbTYPHOH pacTUTENbHOCTbIO. DTO pasJjqude
o6bsicHsieTcst 6OMblUIell BETHUMHOR TPpaHCMHpalMH HA 3aJeCEHHOM BOJO-
c6ope M NOTEPSAMM Ha HCHapeHHe OCaAKOB, 3a4CP’KUBAECMbIX KpOHAMH
JlepeBbEB.

Bmecre ¢ TeM umelorcst M npoTuBonosoKHbie gauubie: no [1. ®. Maszo-
HY, HallpuMep, Jiec B JIECHOH 30He uacTo yBeaduusaet rogosoi crok. [lo
[1. ®. Nn3ony, ymenbuienue secuctoctd 8 XX B. CHH3UJIO MOA0BOMH CTOK
pek BsTtku, Bepxueit Bosru, [dHenpa Ha 5—50%. Cyuwecrsosanue
pPa3HOpeUYUBbIX JaHHbIX N0 CTOJMb BaKHOH npobsaeme TpebyeT nponosxKe-
HHS HCCaeq0BaHHH.

MeHbllle pacxoXXACHUA cpeld HcciaenoBaTeseill B OLEHKe BJHSIHHA
Jleca Ha MOA3E€MHYIO COCTaBJSAIOLLYIO CTOK2 M Ha NMUTAHUe PEeK B MEXKEH-
HbiH nepuon. Posmb seca B 3TOM O6e3ycioBHO nonoxuTtenbHas. Ilo
[1. ®. Un3ony, Hanpumep, Noa3eMHOe NMUTAHKE PEK B lpefenax JecHoi
30Hbl Ha 30—70%, a cTok B JeTHe-oceHHuMit neproa Ha 20—50% 6Goab-
e Ha 3ajleceHHbIX Bojgoc6opax, 4Yem Ha ManoobseceHHbX. B 3tom
nposiBjsieTCsl BOAOOXPaHHAst U peryJjupyloliast poab Jeca. BoccraHosie-
HUe JIeCOB YBEJMUMBAET pecypchbl MPECHbIX MOA3EMHBbIX BOA M NMOA3EMHOE
NMHTaHHUEe peK.

OcyuieHue 60J0T ¥ 3a60J04eHHBIX 3eMedb. K HacTosilleMy BpeMeHu
CYMTAETCs NO0Ka3aHHbIM, uTo 6os0Ta 61arogapsi oco6blM BOLHO-(PH3UYE-
CKHUM cBolicTBaM TOpda aKTHBHO NOMJIOWLAIOT BOAY, CHILHO €€ HCnapsiioT
U MI0X0 oTAaaloT pekaM. [loaToMy CTOK pek ¢ 3a6oJ04yeHHbIX BOAOCOOPOB,
KaK Npasu/io, MeHbllle, 4eM CTOK PEK ¢ PAAOM PacrnoiokKeHHbIX He3abo-
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JIOYeHHbIX BOROCGOpPOB (noapo6Hee cM. pa3aen 9.6). HenocpeacTBeHHbIM
nocaeCTBUEM OCYLIeHUs GONIOT CTRHOBUTCS YBEJNHUEHHE CTOKa B Pe3yJb-
TaTe yMeHbIICHHUs] UCMAPEHHst, a TaKXKe TOHHXKEeHHSI YPOBHS TPYHTOBbIX
BOA M cpabOTKH BEKOBbIX 3anacoB BOA B Gosorax. B nocreaywoinem
BeJIMYMHA CTOKa 6yleT 3aBHUCETb OT BHAa CEJIbCKOXO3SAHCTBEHHBIX KyJb-
TYp, MPOH3PACTAIOLIMX HA MecTe ocylueHHbX 60s0T. O6uiasi BOLOHOC-
HOCTb peK B pe3ysbTaTe OCYLIeHHs O60JOT M3MeHsieTCs MaJo, TaK Kak
HCMapeHue ¢ CebX0o3yroaui 6JM3KO MO BeNHYHHe K UCNapPeHHU!o ¢ 6OMOT,
BHyTpHroaosoe pacnpene/ieHHe CTOKa MOcJae OCylleHHst 600T CTAHOBUT-
cs1i 60/iee paBHOMEPHBIM, TaK KaK BO3pacTaeT MeXEeHHbIH CTOK BCJAEACT-
BHe CHUXKEeHHUsI McnapeHus. BansiHue ocyulenust 6oJIOT Ha CTOK BO3pacTa-
€T C YMeHbLUeHUeM BeJHUYMHbl BOAOCOOpa M yBeJHUYeHHeM 3acyUlIMBOCTH
Kaumata. B 10kHbIX paiioHax ocylleHue 60/0T H 32607104Y€HHbIX TEPPUTO-
PHI MOXKET CYLULECTBEHHO YMEHbIUUTb HOTEPH Ha UCHapeHHe H YBEJIUUHTb
cToK. Tak, 3HayuTebHO COKPATHUJKCh BEJUYUHBI UCMAPEHUsI TPU OCcylle-
HUM TNaBHeH B HU30BbAX W AeabTax pek Boaru, Ky6aHu, Amypapbu.

ArpotexHnueckue Meponpusitus. K arpoTexHuyeckuM 4 arpoMesuo-
PaTHBHBIM MEpONPHATHAM OTHOCATCS 3s6/eBasf Bcrnallka, pacnalika
LIeTHHHBIX U 3aJI€XKHbIX 3eMeb, CO3AaHUe NMOe3alUHTHBIX JECHbIX NOJOC,
MepONpHUSATHS 10 cHerodaaepKauuio u T. 4. Lleab 3Tux meponpustuii —
NOBbillIEHHE YPOKAHHOCTH CeNbCKOXO3SAMCTBEHHbIX KYJbTyp. B 30He He-
JAOCTATOYHOrO YBJIAXKHEHHSl 3TO AOCTHTaeTcsi, B YACTHOCTH, 3alepXKKOH
BJArd Ha MOJSAX, YMEHbLIEHUEM CKJIOHOBOIO CTOKa, yBeJHYeHHeM HOJH
BOAbI, HAYUle!l HAa NPOAYKTHUBHOE HCIapeHHe.

[uaposoruyeckue NocaeACTBUSI TaKUX MEPONPUATUH 3aBUCAT OT MJIO-
wand Bogoc6opa. Ha manbix Bogoc6opax 6maronaps yayuylleHUIO B pe-
3yJibTaTe pacnallkyu UHOUILTPALHOHHbIX CBOHCTB MOYB M 3a4epPKaHHUIO
BOAbl Ha MOJSAX CYLIECTBEHHO COKpAallaeTcs [OBEPXHOCTHLIA CTOK.
YMmenbluaeTcs M BeJIMYMHA TOAOBOTO CTOKA, HpUYeM CTeNneHb 3TOro
YMeHbLIEHHsI pacTeT ¢ ceBepa Ha lor, aocturas 5—109% B secocreny,
20—50% B ctenHoit 3oHe. C yBeqnyeHHeM pa3MepoB peuHoro GacceiiHa
BJUSIHUE aTrpOTEXHUYECKUX MeponpusTHH Ha CTOK OblcTpo Mapaer.
O6bsicHsieTcst 3TO TeM, YTO Ha Gosbliux GaccelHax MeHee 3aMeTHOE
BJIMSIHUE Ha CTOK OKa3biBaeT nepepacnpeieeHue NOBEPXHOCTHOIO H MOA-
3eMHOT0 cTOKa. Byniara, ynep:xaHHasi Ha NoJsiX U nepeulenulas B NoA3eM-
HbIfl CTOK, BO3BpaulaeTcst B pycja GoJblLIMX peK B BUAE yBeauyusaloLle-
rocsi MOA3eMHOr0 MUTAHHUSA.

CymMapHoe BiusiHUE arpoTeXHHYECKUX MepOnpUsiTUH Ha GOJbLIMX
TEPPUTOPHUSAX MPOSIBASAETCH B COKPAIUECHUH CTOKA MOJNOBOAbS, HEKOTOPOM
yBeJMYEHHUH MEXKEHHOTO CTOKa U, KaK MpaBu0, HeOOIbLIOM YMeHbIEHHH
roposoro croka. [locnegHee — 3To cieacTBHe He CTOJNBKO CaMHX arpo-
TeXHHYECKHX MEepONPHUATHH, CKOIbKO 60/€e NMPOAYKTUBHOIO HCHOJb30Ba-
HUSL BOA Ha CEJbCKOXO3SAHCTBEHHBIX YTOAbsX.

Yp6anuszauun. HenocpeacrBeHHoe BJHSIHUE TOPOACKHX TEPPHTOPHil
Ha cToK (6e3 yueTa BoaonoTpebaeHUss Ha NPOMbILIJIEHHbIe 1 KOMMYHaJlb-
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Hble HYXbl) CBSI32HO C U3MEHECHHEM COCTABJSIOUIMX BOAHOro 6anaHca.
Han KpyrnHbiM ropoaoM 6/1arofapsi yBeJuueHUIO 3amblJEHHOCTH aTMOC-
(hepbl ¥ MOBBILIEHHOA «IIEPOXOBATOCTH» MOACTH/IAIOULEH NOBEPXHOCTH
aTmocdepHble ocaiku Bo3pacTaloT npubausdTtenbHo Ha 10% no cpasHe-
HUIO C OCaAKaMHu B €CTECTBEHHBIX ycjoBusix. PapukanbHoe uameHeHue
xapaKTepa MOBEPXHOCTH (yBeNHUEHHE MJIOIAAEH KPblll U TEPPUTOPHH,
MOKPBITbIX achanbToM) MPUBOAUT K PE3KOMY COKpPALLEHHIO HHPUIbTpa-
LIMH, YCKOPEHHIO CTEKaHWsi TalbiX M [A0XKAeBbiX Bod. B peayabrare
BeJHUMHA CTOKa C TOPOACKHX TeppHTOpui Bospacraer Ha [(0—159,
npHueM OCOGEHHO 3aMETHO yBEJIMYHBAIOTCS NOBEPXHOCTHAst COCTaBJSIO-
uast CToka u B 2—3 pasa MakcHMaJsbHble BeJMYUHbl H2BOJOUHOTO CTOKA.
[ToA3eMHasi COCTABASAIONIAs CTOKA 3aMeTHO yMeHbliaeTcss. Hecmorpsi Ha
Takue GOJbliMe W3MEHEHUsI CTOKa B NpejesaX TOPOACKHX TEPPHTOPHH,
CyMMapHoOe BAHSIHME ypOaHH3aLUMK HA CTOK PeK HeBEJHUKO, YTO OGDbACHS -
eTcsl HeOONbLWIOH AOJEH TOPOACKHX TEeppPUTOpUH B 0Olled naolanu
6acceiiia peku (He 6osee | —29%) 3HaUMTENbHO CylleCTBEHHee OTpHLA-
TelbHOE BAMSIHHE ypOAHU3aUMH HA KayecTBO peuyHblX BoA. Bo MHoOrux
ropofax Mupa yxyAlleHHe KayecTBa BOAbI MPOTEKAIMUX 34eCb peK
npespallaeTcss B CePbe3HYI0 Npobaemy.

6.15.3. Bansinne Ha peuHOli CTOK XO3MHCTBEHHON AEATEJNbLHOCTH,
CBSI3AHHOW C HEMOCPEACTBEHHbLIM MCMNOJb30BAHHEM PEUHBIX BOA

[TpoMblllIeHHOE H KOMMYyHAJbHOE BOAONOTpPedaeHne. DTOT BHA BOLO-
noTpe6ieHusi MOCTOSHHO yBesnuuuBaercsi. McTOUHMKOM Boabl A/t HYXKI
NPOMbBILIJIEHHOCTH, TENIOBOH JHEPreTHKM U KOMMYHa/IbHOTO XO3s1HcTBa
C/y2KaT KakK peKH, TaK M noa3eMHble BoAb. B pe3yabraTe 3HayuTebHOrO
yBeJHUYeHUs1 BOR03a60pa U3 3THX UCTOYHUKOB PEUHOMN CTOK COKpAaLLaeTcs,
2 UCTOLIEHHE BEKOBbIX 3aMacoB NOA3€MHbIX BOJA 4aCTO CONPOBOXKAAeTcH
MOHHUKEHUEM HX YPOBHS U 00pa30oBaHHEM AernpecCHOHHOH BOPOHKH. IDTO
HEPELKO TaKxKe cnoco6CTBYeT YMEHbLIECHHIO PEYHOT'O CTOKa, HAYLILEero Ha
MOMoJHeHUe 3anacosB MOA3EMHBIX BOA.

B uenom BoponorpebsieHHe Ha MNPOMbBIIUJIEHHbIE H KOMMYHAaJbHbIE
HyXabl c1a60 BJHSIET HA KOJMYECTBEHHblE XapaKTEPUCTHKU DPEYHOrO
CTOKa, HO 4acTO CYLUECTBEHHO yXyAllaeT KayecTBO BOA.

Opowenne. ITOT BUI BOAONOTPeGJIEHUS NMPUBOAHT K HaHGOJNbILUM
6e¢3B03BpaTHBIM NOTEPSIM BOAb. [J1aBHbIM HCTOYHHUKOM BOI AJs1 Opolie-
HUSl U 0OBONHEHHUS cayKaT peku. Bono3abop u3 pek Ha opolueHHe MOXKeT
6biTb CAaMOTEUYHbIM, MIOTUHHBIM, MALWKHHBIM (C [IPHMEHEHUEM HacocoB)
[loctynawowure Ha nonst peudble BOAbl HAYT YACTHUHO HA TMPOAYKTHBHOE
ucnapeHHe (MCNoNb3yIOTCS CeNbCKOXO3SMCTBEHHBIMU KyJ/IbTYypaMu), dac-
THYHO — Ha HEMPOAYKTHUBHOE MCMapeHHe C MOBEPXHOCTH BOAOXPAHH/IU LI,
KaHaJioB, MOATOMJEHHbIX 3eMeJb U T. A. U HHOHUIbTPAUMIO, YACTHYHO
BO3BpaLLAIOTCH B PEKH Uepe3 KOJIJIEKTOPHO-APEHAMXHYIO CeTb B BHAE
BO3BpaTHbIX BOA. Bo3aparHsie 80061 HEPEAKO UMEIOT NOBbIIIEHHYIO MHHE-
pa/an3auuio, COAEPXKAaT BbIMbITbIC U3 MOUYBbI COJMU U PACTBOPEHHbIE XUMHU-
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KaTtbl (yAOOpEHHS, MeCTULHABI, TepOHLHAbI) H HeNPHTOAHbI AJSi NOBTOP-
HOro ucnoab3oBaHusl. M36biTouHass mopaya BoAbl Ha OpolleHHe (sBJe-
HHe, K COXa/JeHHIO, HepedKoe) BEeAeT He TOJNbKO K HepalHOHajlbHOMY
UCMONb30BAHUIO BOJ, HUX INOTEpe, HO M MOXeT Bbi3BaTbh MNOBbilleHUe
YPOBHSI TPYHTOBbIX BOA, 3260/71a4UBaHHE H 3aCOJICHUE 3eMenb.

B pesynbraTe 3a60pa peuHbiX BOJ Ha OpolUeHHe U c6poca B 3THU XKe
PEKH BO3BPaTHbIX BOJ IMOJOBOH CTOK peK YMEHbLIAETCsl, HO BHYTPHTOAO-
BOE pacrpefeneHne cTOKa HeCKOJbKO BblpaBHHBaETCS.

CoopyxeHue BOAOXPAHWAHLL ¥ peryaunpoBaHue ctoka. CoopyxKeHHe
BOAOXPaHHJ/HIL OKa3blBaeT Ha PEUHON CTOK CUJIbHOE M pa3HoobpasHoe
siBjieHde. Boablioe BiMsiHUE BOLOXpAHU/IHILA OKa3biBAIOT NMpeXae Bcero
Ha paclpefelleHde CTOKa BO BpeMeHH. B GosibluMHCTBE cayyaeB ne-
pepacnpeneneHde CToOKa BO BpeMeHH (peeyauposaHue CToka) v GbipaeT
rJIaBHOH LE/bI0 COOpYXeHUs1 BoaoxpaHuauwa. PerynnposaHue cToka
npeciefayeT pasjduHble NMpaKTHYeCKHe uead. ATo u obecrneyeHue GoJee
paBHOMEepPHbIM CTOKOM THAposHepretuueckux ycraHosok (I'3C), u nmpe-
LOTBpallleHue HaBOAHEHUH, U HaKOMJeHHe BOAblI A/S LeJed OpOUIEeHHs,
H yJayylleHHe CylOXOAHbIX YCJIOBHUH W T. A.

B 3aBucHMocTH OT cTeneH BO3AeHCTBHS BOAOXPaHHJHNIILA HA BHYTPH-
rofoBoe pacrpefeleHHe CTOKa PasjHyaloT HECKOJIbKO BHAOB PeryJupo-
BaHusl cToka (pHc. 6.28) Haubonee yactblit cniyyait — ce30nHO0e peeyau-
posaHue CTOKA, KOTAa NepepachpefesneHle CTOKa OCYLIEeCTBAsIeTCs B Te-
YeHHe rofa: BOAbl HOJOBOAbS W NABOAKOB aKKYMYJMPYIOTCS B BOAOXpa-
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a) 0)
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140 - 4007
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Puc. 6.28. CxeMa MHorosneTHero (a), ce30HHOrO
(6) u cyTOuHOro (8) pery/iMpoBaHHS CTOKa BO-

=7 % JAOXPaHUJMMUIEM:

| — ectecTBeHHble (6HTOBLIE) pacxoab BoAb, 2 —
JaperyaupoBaHHbuie PACXOAbl BOAM, 3 — 06beM BOIbI,

I TN N Y W B | H4aKaMmMBaeMbiit B BONOXPaHHAHIWE, 4 — 06BEM BOAK,
2 4 6 81012 1616718 20222 pacxoayemsiit H3 Boaoxpauuanwa; A, 6 — myoroson-
Yacss Hble, B, ' — manoBoaHbie roau
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HUJMILE, @ B MeXeHb — cOpachBaloTcs B HUXKHUH Obed ruapoy3na (pHc.
6.28,6). ITone3nnlil 06beM BONLOXPAHUIHULLA B ITOM Clyyae AOJKeH ObiTh
coM3MepHM ¢ cOBEMOM CTOKa PEKH 32 Hepuoj NoJ0BOAbS (MaBOAKOB).
B pe3yabTare CTOK B TEYEHHEe TOAA HHXKe BOLOXPaHHJIHILA [eraeTcs
60J1€€¢ PaBHOMEPHBIM.

[Ipu 60sblIOM nOJNE3HOM 06bEME BOAOXPAHHJIHILE BO3MOXKHO MHO2O-
AeTHee pecyauposanue CTOKa, KOTAa CO3[aI0TCsl YCAOBUsSI [AJisi HaKomJe-
HHS B BOJAOXPAHHWJHILLE BOAbl B MHOTOBOAHBIE TOABI, C T€M YTOObLI MOJY-
YUTb BO3MOXKHOCTb MCNO/Ib30BaTh 3Ty BOAY B MaNOBOAHbIE TOABI (pHC.
6.28,a). Ecnu nonesublii 06beM BOAOXpaHUIMILA MaJ B CPaBHEHUH CO
CTOKOM PEKH, TO BO3MOXKHO JIHIIb HedeabHoe HIH NaXKe CYTOUHOoe pecyl-
posarue croka (puc. 6.28,8) 3ameTHM, YTO B OTJIHUME OT CE30HHOIO
¥ MHOTOJIETHETO PeryjtMpOBaHUsl HeNeJIbHOEe U CYTOYHOe peryjupoBaHHe
He BblpaBHUBAeT KoJ1e6aHUs CTOKa BO BPEMEHH, a, HAa0OOPOT, AeNaeT HX
6oJiee HepasHOMepHbIMM. llesib Takoro mnepepacrnpeneneHuss pacxonos
BOJbl B TeUeHUE CYTOK HJIH Hellestd — FHApPOIHEpreTHyecKasi, 3ak/a4aio-
asicsi 8 NOKPLITHM IIHKOBbIX HArpy30K 3HEPreTHYECKHX CHUCTEM, B YacT-
HOCTH B YTpPeHHHe H OCOGEHHO BedepHHe yachl.

Pexxnm c6bpoca Boabl B HHXKHHI Obed ruApoOy3/a NOJTHOCTbIO KOHTPO-
JUPYETCS YeJOBEKOM (B Npefenax, o6yCsOBNEHHBIX NMOJE3HBIM 06BEMOM
Bogoxpavuauiia). Ilpu Heo6XxoaMMOcTH TakoH cOpoc yBeaHuMBaeTcs,
BO3HHMKAET MUCKYCCTBEHHbIH MaBONOK, Ha3biBaeMbil nonyckom. Takoii
MONycK MOXeT UMETb B 3@aBHCHMOCTH OT NMOTPEOGHOCTH pas/HyHblii 06beM
M AJauTeJbHOCTb. Tak, Ha HukHelt Bouare pis obecrneyeHusi GJIH3KHX
K €CTECTBEHHbIM YCJIOBUSIM HepecTa pbl6 U 3a/1UBaHUs JYTrOB NPAKTHUKYeT-
Csl TaK Ha3biBaeMblil «pbl6OXO3SIHCTBEHHBIH MOMyCcK» B HUXKHHIA Obed
Bosrorpanckoro ruapoysna. JIHTeNbHOCTb TAKOTO MOMycKa AOCTHTaeT
Mecsiua H 6ontee. Ha pekax Mockse (B oTaesbHble roab) 4 Tomu nonyc-
KH HOCST CaHHTapHbIl XapakTep M LJSATCS [0 HECKOJabKy AHeid. Ha
muHorux [DC C CYTOYHBIM TUIIOM PperyJdpOBaHUsI KpPaTKOBPEMEHHble
NONYCKU HMMEIOT AJHTENbHOCTb BCErO MO HECKOJbKY YacoB.

CoopyKeHue BOLOXPaHUUIL MPHBOAUT TaKXKe K COKpaLIEeHHIO roio-
BOTO CTOKa peK. Bo-mepsbiX, Ha Hano/sHeHHe BOAOXPAHHAULL MOCJE HX
COOpYKeHUs! €AMHOBPEMEHHO H3bIMAIOTCH HEKOTOpble 00beMbl PeYHbIX
BoA. Bo-BTOpBIX, MOCKOJbKY C BOAHOH MOBEPXHOCTH BCerAa Mcrnapsercs
6oablle BOAbl, YEM C CyLIH, COOpYXKeHUe BOAOXPAHHUJIHIL NPHBOAHT
K yBelMUYEHHIO MOTEPb BOABl HAa HcnapeHde U coKpallenuio cToka. Cte-
MeHb YMEHbLUEHHUS! CTOK@ PeK BCJIEACTBHE MOTepb BOAbl Ha HCnapedHue
C MOBEPXHOCTH BOAOXPAHHUJ/IHMIL 3aBUCUT OT KJIMMATHYECKHX YycCI0BHH
u cocrasasiet, no A. A. CokosoBy, 0,8—19% Ha cesepe esponeiickoil
yactu CCCP, 1—3% B Cubupu, 10—309% Ha 1ore eBponeickoil yact
CCCP u pocruraer 70—809% 8 Cpeaneit A3uu. CyluecTBeHHO coKpalla-
IOT BOJOXPAHHJHUILA M CTOK peyHbIX HAHOCOB.

TeppuropnaabHoe nepepacnpenesaeHue ctoka («nepedépocka croka»).
OHo npecreayeT Uenb NpUBAEUEHHsS] BOAL B JaHHYIO PEYHYIO CHCTEMY H3
Apyrux peydblx 6GacceitHoB. B HacTosilee BpeMsi, no OLeHKaMm
M. A. UlukaomaHoBa, cymmaphbiii 06beM «MepeGpocOK CTOKa» B MUpe
cocrasasier 400 km® 8 ron, B Tom yucae 8 Kanane — 140, 8 CCCP — 60,
B Uupun — 50, 8 CLIA — 30 km®/ron. K HauGonee KpynHbiM MHPOBHIM
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cHCTeMaM TePPUTOPHAJIbHOrO Nepepacnpeliesesus («nepe6pocKu») CTg.
Ka OTHOCATCA yXKe uencmyromne cuctembl: «Jlxeddmc-bedl» B Kaunage,
nepe6pachiBaoiias 25,2 k> Boabl B roa U3 p. Ucrmeiin B p. Jla- Fpaua
«Hepuuaa» Takxe B KaHaue nepe6pacbiaioias 24,0 km® Bobl B rof u3
p. qepqn.n.n B p. HesbeoH, «lledTpanbuas nonuna» B CILUA, no kotopoi;
7,5 kM® Boabl u3 p. CakpaMeHTO €XeroaHo nepeépacmeaeTCﬂ Ha ior
Kanugopuuu. [Torpe6urenn Boabl B mepBhIX ABYX YNOMSIHYTBIX CJyua-
sIX — CUAPO3HepreTHKa, B TpeTbeM — BoAOCHabKeHde U opolleHue. Ha-
nboJsiee KpynHbie CUCTEMbl TePPUTOPHAJILHOTO MepepacnpeneseHnst CTOKa
B CCCP — 310 Kanasabl CeBepo-KpbiMckuii  (nepeGpacbiBaeTcs
3,8 kv’ Boab B roa), Jduenp — [oubacc (3,6 xm®/roa), KapakyMmckuii
(11 km®*/roa), Boabwoit ®eprauckuii (53 xm3/ron), AmyéyxapCKuﬁ
(5,8 kM*/ron) OcHoBHOe Ha3zHAUeHMe ITHX CHCTEM — OpOILUEeHHe 3eMeJlb,
TepputopuanbHoe nepepacnpegesieHyie BOAHbIX pecypcoB MNPHBOAWT
K YBeJUUEHHUIO CTOKA B peKe, KyAa NepebpacbiBaeTcst BOAA, ¥ K yMeHbllle-
HMIO B peKe, OTKyaa OcCylllecTBiasieTcsi nepefpocka cToka (B «peke-
npouope») Ilockoabky s060e KpynHoe nepepacrnpenesieHie CTOKa conpsi-
JKEHO C COOpYKeHHeM KaHaJ/ioB, BOACXPAHWIKLL H APYTHX THAPOTEXHHYE-
CKHX cHCTeM, Heu3OeXHbl MOTepU PEUYHOro CTOKA Ha HClapeHHe u HH-
GUIAbTPALUIO.

IiapotexHuueckue MeponpusTus B peusom pycie. Mmeercs 6osblioe
KOJIMYECTBO THAPOTEXHHUYECKMX MepONpUATHA Ha pekaXx, KOTopble, He
BJIMSIt IPAKTHYECKH HA peYyHOH CTOK, OKa3blBAlOT CyLleCcTBeHHOe Bo3jeli-
CTBHe Ha H3MeHeHHe JPYIHX KOMIIOHEHTOB MMAPOJIOrMYECKOro pexkuma
(ypoBHSl Bojbl, CKOpPOCTeH TeueHus U T. A.). Tak, yray6/eHue nepekaTos,
CHpsiMJIeHHe DeYHbIX M3JIyuuH, NpellpUHUMaeMble /S YJAyYLUEHUS yCJo-
BUH CYJOXOACTBA, MPUBOAAT K NOHUIKEHUIO yPOBHeH BOJAbl Bbllle yriy0-
JIEHHOTO WIH CNIPSIMJIEHHOrO y4yacTKa peku («nocaike ypoBueii»). Coopy-
xeHude naM6 BaoJb 6eperoB pek, npecieayioiiee lesib NpeloTBpaileHUs
3aToMnJeHust NoiMbl, MPUBOAUT K MOBbILIEHHIO YPOBHel BOAbl U yBesuye-
HHIO CKOpOCTeH TeueHWst BO BpeMsl TMoJioBoAbsi. BHOCAT W3MeHenus
B MeCTHble THAPaB/JIMUECKHE YCJAOBHS H ApyTHe rMAPOTEeXHHYECKHe Coopy-
)KeHus1 Ha Geperax pek — MOCTOBble Nepexoabl, Habepe KHble, NPUCTAHH
T I

6.15.4. AuTponorenHoe M3MeHeHHe CTOKA pek

CoBoOKynHoe BJMsiHHE PAaCCMOTPEHHBbIX Bbille BWAOB X03s1HCTBEHHOH
pesitenbioctd Ha cTok pek CCCP ckasasioch, no gaHHbiM [ocynap-
cTBeHHoro ruaposornyeckoro uHcerutyra (M), Ha obiuem cHuKeHUH
BeJWYMHbl TOACBOro cToKa. B Hacrosiuiee Bpems oémee yMeHblUIeHHe
CTOKa peK Halueii cTpaHbl cocTaBiaseT He menee 150 kM’ Boabl B roa.
HauGosblunil Bk/Iag B 3TO CHUXKEHWe CTOKA BHOCAT 3a00p BOUbI Ha
opowenre (35—40%), akkyMyJsiuus peuHblX BOA B BOAOXPaHW/IMLLAX
(25—30%), npomblulieHHOe, KOMMYHaJbHOE ¥ CeJibCKOX03sicTBeHHOe
BogocHabxeuue (13%), notepu ¢ Bopoxpauuinuy (12%)

B Hanb6osiee cu/IbHOH CTENEHH COKPATWJ/ICA CTOK PeK B IOXHBIX paii-
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onax CCCP (cm. puc. 6.8). ['naBHast npuuMHa 3TOro — GOJIbIIOH 3a6op
BoAbl Ha opolueHue. B HanGosiblel cTeNeHW yMEHbIUWJICS CTOK peK
Tepeka u Cynaka, Coipaapbu, KyGauu, Amynapeu, Ypanaa, [xenpa.
CyluecTBeHHOe COKpallleHHe CTOKa PeK oKa3blBaeT KpafiHe He6Jaronpu-
ATHOE BJIMSIHHE KaK Ha THIPOJOTHYECKHH peXHM H 3KoJOorudeckde
YCJIOBHSl DK, TaK MU Ha BO3MOXHOCTH UX AajibHeHlero Xo3sicTBEHHOro
{CNIOJNb30BaHUS. Y MeHbllIeHHe PeYHOro CTOKa BeAeT K COKPAlleHHIO WUJH
fa)ke K TMOJHOMY NPeKpPalleHUI0 3a/MBaHusl NMOWMbl H, COOTBETCTBEHHO,
K ee OCbIXaHHIO, K OOMeJIeHHIO ¥ 3apacTaHuIo pycia, yXyallaeT KayecTBO
poabl. OcobeHHo He6/iaroONpUATHbIE MOCJHEACTBHS COKpALUEHMS CTOKA
B HH30BbSIX M YCTbSIX peK: OCblXaeT AeJbTa, OTMUPAIOT €e BOJOTOKH
4 BOJAOEMbI, JAerpaavpyer cneuuuueckuil nenbTOBHH NPUPOAHBIA KOM-
MJIeKC, yCUJINBaeTcs BO3JeHCTBHE MODPCKMX (PaKTOPOB Ha TruapoJoruye-
cKuii pexxum (Bo3pacTaeT poJib MPUJIMBOB W HArOHOB, yBeJMUMBAETCSH
JaJibHOCTb IPOHUKHOBEHHSI B PEKy COJieHbIX BOA, ycwiuBaeTcs abpa3sus
MODPCKOrO Kpasi AeJsibTbi, NPOMCXOAUT OCOJIOHEeHHe NPUOpPEeKHbIX BOR).
HexoTopble ¥3 nepeyucaeHHBIX [POLECCOB yXKe OTMeuyeHbl B HH3O0BbSX
u neabrax Bouaru, Ky6anwu, [ouna, Tepeka, Cynaka, Amygapbu
¥ Ap. YIOMsIHyTble M3MEeHEeHHs peXKuMa 3aTPYAHSIOT UCMONb30BaHUe peK
ISt CYAOXOACTBAa M Bojao3abopa, YXYAWIAOT YCJOBHA CEJbCKOXO35iH-
CTBEHHOIO OCBOEHUS NMOHM M AeJbT, WHOTAA HAaHOCAT yiuepO pbiGHOMY
xo3sifictBy. [lo pacueram I'TH, creayer oXuaaTh M aaJjibHeilllero CH-
MEeHHsl CTOKA YNOMSIHYThIX Bbllle peK. Eciau Takoe yMmeHblleHHe cToKa
NPOU3O0HAET, TO 3TO NMPUBEJET He TOMbKO K OTPULATE/bHbIM H3MEHEHUSIM
peXMMa H 3KOCHCTEM CaMMX DeK, HO M COKPATHT NPUTOK MpPECHbIX BOJ
B Kacnuiickoe, Apasibckoe u AszoBckoe mopsi. Ecan 3to cayuutesi, To
cleqyeT OXHMAaTb YCHJIEHHS HeXXeslaTeJbHblX U3MEeHeHWH peXuma Mo-
peit — cHuXKeHus ypoBHsi Kacnuiickoro 1 ApaJsibckoro Mopei, ocosioHe-
HHUS BOJ BCeX TPeX BOJOEMOB.

YuuTbiBasi KpaiiHe HebsaronpusiTHble NOCAEACTBUS YBeHUEHHS BOO-
norpeG/eHHst B HapOAHOM XO3sHCTBe M CONYTCTBYIOLL€e yMeHbLIEHHe
PeUHOro CTOKAa, AOJMHbl NPeANPUHUMATBCA MaKCUMaJsibHble YCUIHS ISt
3KOHOMHHM BOJ W BCEMEPHOTO CHUXKeHWs pocta Bogonorpebienusi. [lo-
CJielHeMY J0JIXKHbl CIOCOOCTBOBATD NepeBo NPOMbILLUJIEHHBIX Npeanpus-
TUH Ha 060pOTHOE BOAOCHA0XKeHHe, PEKOHCTPYKIUUS OPOCHTEJNbHbIX CHC-
TeM, ONTUMM3aUUsA MOJKMBA H T. A.

OcobenHo ysa3BUMbl MaJibie peki. OHH B nepByio ouepeib CTPagaioT
OT HepaLUHOHAJIBHOTO MCMONb30BAHUA WX BOJ, pycJsa, MOHMbl, BbipyGKH
JecoB B OacceiiHe.

Cepbe3Hyio ONacHOCTb TpeacTaB/sieT 3arpsi3HeHHe peK CTOUHBIMH
Bogamu. HauGosiee 3arpsi3HeHHbIMH CUMTAIOTCS TaKue peKd, Kak Peiin,
Hyua#, Temsa, I'yazod, Bosra, Oka, Tomb, npoTekajoine yepes rycro-
HaceJileHHble paiioHbl U KpyMHble NpoMbllLIeHHble LUeHTpbl. HecMoTpsa Ha
npHHUMaeMble Mepbl MO OXpaHe BOA OT 3arpsidHeHWs, pajaHKaJbHOro
yJyullleHus] KayecTBa BOJ MOKa AOCTHYb He yaaeTcsi.



F'nasa 7. THAPOJIOTHUSA O3EP

03epo — ecTecT8enHbLl 8000em CYUIL C 3amMe0NeHHbIM 800000 Me-
oM. Kax npasuao, o3epa obaadaror evipaboranusim nod 8030eii-
CT8UEM 8eTP0B8020 80AHeHUs npodurem bGepeeosotli 30ubl. O3epa He
UMEIOT RPAMOL C8A3U C OKEaHOM.

HAan obpaszosanun o3epa Heobxo0umb. 08a HenpeMeHHbLX YCAO-
8UA — HAAUHYUE eCTECTBEHHOU KOTAOBUHDL, T. €. 3AMKHYTO20 NOHUINCe-
HUSl 3eMHOL NOBEPXHOCTU, U HAXOO0AWE2OCA 8 ITOL KOTAOBUHKE onpe-
Oeaenno2o 06vema 800bL.

7.1. O3EPA U UX PACITPOCTPAHEHHE HA 3EMHOM LUAPE

Osepa pacnpocTpaHeHbl Ha TNOBEPXHOCTH CyLUIH [oBceMecTHo. Hau-
60JbllIaf O38PHOCTb (OTHOLIeHWe MJowWaau o3ep K obuied mniowaiu
CyIlM) XapakTepHa AJIS yBJaXKHeHHbIX PailoOHOB ApeBHEero oJieleHeHus
(ceBep EBponnl, Kanana, cesep CILIA) Muoro o3ep B paiioHax MHoro-
JieTHeH Mep3JioTbl, B HEKOTOPbIX 3acCyLIMUBbIX paloHaX BHYTPeHHero
ctroka (tor 3anaaHoil Cubupu, CeBepunlii KaszaxcraH), Ha nofimax
M B JesbTax pek.

Hau6oJbluee une/10 KPynHbiX o3ep ¢ maowaapio 6oiee 100 kM? Haxo-
autes B Appuke, Aszuu u CeBepHoll Amepuke. B 1945 CaMblX KpYMHBIX
03epax 3eMHOro Iiapa cocpefoToueHo 168 Thic. KM® BOAbI, T. €. 0OKOJIO
959% o6bema Bcex o3ep Ha 3emJse (taba. 3.1).

Cpentsisn o3epuocth Tepputopun CCCP Gosee 495. HauGosbliyio
o3epHocTb umeloT Kapeauss ¥ ceBepo-3anaiHbii pailoH eBpoleicKoi
tepputopun CCCP  (12—139%), HauMeHblUYI0 — PaBHHHHAA 4YacTb
Cpeaneit Aszuy, Ipumopbe. M3 Bcex ozep CCCP 98% — 3TO MeJKOBOA-
Hble BOJOEMb C MIOLILAAbI0O BOAHOH MOBEpXHOCTH MeHee | Km? ; 989 Bcero
o6beMa 03epHbIX BOJ CCCP cocpenoToueHo B 17 prnHeHumx o3epax
¢ naowaabio Gonee 1000 km®> Cpeau Hux — Kacnuitckoe u Apasibckoe
mops, Bafikan, Jlagoxckoe u Ouexckoe o3epa, Banxaw, Uccbik-Kyab,
o3epa Uyackoe, Besoe, Brirosepo u ap.

CBeseHust 0 HauGosee KPyMHbIX 03epaX 3eMHOro Liapa MNpHBeaeHbl
B Ta6a. 7.1. Camoe GoJbliioe NMo nJaoiaay Ha 3emse 03epo — 3TO COJO-
HoBaToe Kacnufickoe mope. M3 npecHbix 03ep camoe Gosbliioe — Bepx-
Hee. Haubonbwnit o6bem Boabl cocpegotroyedH B Kacnuiickom Mope,
a cpeau npecHbix o3ep — B baiikane. baiikan TakxKe HauGosee ray6okoe
03epo B MHpe.

202



Ta6aunuwa 7.1. Kpynueiiune ozepa 3eMHoro wapa

Oaepo Crpaua Maowans, O6beM, Haun6oabwan
km? km? ray6una, M
Kacnuiickoe mope' CCCP, Hpan 374000 78 200 1025
BepxHee Kaunaga, CUIA 82 680 11600 406
BukTopus Tan3auus, Kenus, 69 000 2700 92
Yrauga
ApaJleKOe Mope" 2 CCCP 64 100 1 020 68
['ypox Kanana, CLIA 59 800 3 580 229
Muuurat CLIA 58 100 4 680 281
TanraHbhka Tansanun, 3aup, 32900 18 900 1 435
3am6un, PyaHna,
Bypyuan
baiikan CCCP 31500 23 000 1 741
Hbnaca ManaBu, Mo3am- 30900 7725 706
61k, TaH3aHusn
Boabuwioe Mepgpexbe Kawana 30 200 1010 137
Bosbiwoe HeponpHuube Kanazaa 27 200 1070 156
dpu Kanana, CLUA 25 700 545 64
Buunnnner KaHnana 24 600 127 19
OHTaPHO' Kanaga, CLLIA 19 000 1710 236
Baaxaw CCCP 18 200 112 26
Jlagoxckoe CCCP 17 700 908 230
Yag Yag, Hurep 16 600° 44,4 16
. Hurepus
dup’ ABctpanus 15000 — 20
Mapakaii6g Bewecyana 13 300 — 35
Tonaecan Kam6omKa 10 000" 40 12
OHexckoe Ccccp 9 700 908 230
Pynonb¢ Kenus 8 660 — 73
Turtukaka Iepy, Boausus 8110 710 230
TN

IIpHuMeyanus: nannbie no monorpadun « MUpOBOH BOAHBIH 6aaHC U BOLHbIE PeCyp-
cbl 3eMaHy (1974); 1) o3epo cosoHoBaToe; 2) 10 Hauapwerocs B 1961 r. nagenns yposHs;
3) Npu Huakux ypopHsx 7 000—10 000 KmZ, npu BhICOKHX — |8 000—22 000 kMm%; 4) npwu
HH3KHX Ypopusax 3 000 km?, npu Beicokux 30 000 km’

7.2. TUIIbl O3EP

O3epa nodpaszdessntor no pasmepy, cTenenu NOCTOAKCTEA, NPOUCXONC-
Jenuwro Koraoeunbl, xapakrepy 800006Mena, CTPYKTYpe 8001020 GAAAH-
Ca, TepmuuecKoOMy pexuMy, MUHEPAAU3AYUU 800, YCAOBUAM NUTAHUSA
B00HbIX opeanusmos u dp.

[To pasmepy osepa noapasnensior Ha ouens 60abuiue © NAOILAABIO
cBblie 1000 km?, 6oabwue — ¢ naowaasio ot 101 go 1000 km?, cped-
Hue — ¢ naowaapio ot 10 1o 100 kM? W Masbie — ¢ TOWAALIO MeHee
10 km2.

[1o crenenn nocrosHcTBa 03epa Ae AT HA NOCTOAHHbIE H 8PEMEHHbLE.
[ocnennne sanonusiorcs Bogo# JiHIbL BO BJiaXKHbIe nepuoabl roaa.

[To npoucxox aeHnio o3epHbie KOTJIOBHHB MOTYT ObiTh TeKTOHUUECKUE,
8YAKAHuwecKue, meTeOpuTHble, Ne0HUKOBble, KAPCTOBble, TepMOKApPCTO-
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§)
sole, CyPPO3UOHHbLIE, Peunbie, MOPCKUE, 30408ble, Opeanozennbie. Taxoe
)Ke HazBaHue JAaloT U 03epaM, HaXOASIUUMCH B 3THX KOTJOBHHAX.

TekToHUUECKUE KOTAOBUHbL PACIOJNAraloTC B KPYMHBIX TEKTOHHUe-
ckuX nporubax Ha paBHuHax (o3epa Jlamoxckoe, OHexckoe, Unbmenb,
Bepxhee W ap.), B KDPYNHBIX TeKTOHWYECKMX MNpeAropHbIX BraguHax
(03. Banxau), B MecTax KPyMHbIX TEKTOHHYECKHX TPelIMH — PUPTOB,
c6pocos, rpaGeHoB (o3epa bafikan, Tadranbika, Hbsica v ap.). boJb-
ILIMHCTBO KPYMHbIX 03€p 3€MHOrO 11apa UMEIOT KOTJIOBUHbI TEKTOHHUECKO-
ro NPOUCXOXKAEHUS.

Byakanuveckue KOTA08uUHbL pacnojioxeHbl MO0 B KpaTepax MOTYyX-
IUMX BYJKAaHOB (HekoTopble o3epa B Mrtanuu, Ha o. $lBa, B SlnoHuu
M T. 1.), MO0 06pa3oBaJinch BCJeICTBHE MOANPYXKHBAHUSA peK NPOAyKTa-
MU BYJKaHM3Ma — JlaBOH, 00JOMKaMH nopoabl, nemyoM (03. KpoHoukoe
na Kamuatke uiu 03. KuBy B Adpuke).

MereopuTHbie KOTAOBUHbL BO3HUKIYU B pe3yJ/ibTaTe NMajeHUs MeTeopu-
ToB (03. Kaanau B JcroHuu).

JleOnuko8sble KOTA0BuHbL 0OpPa3oBaUCh B pe3ysibTaTe AEATEJbHOCTH
COBpPEMEHHbIX WIH APeBHUX JeAHUKOB. JlegHUKOBbIe 03epHble KOTJIOBHHbB
noapa3iensioT Ha Tpo2oebie, CBA3aHHble C «BbiNaxuBalowed» paboroi
aeqHdkoB (03. )KeneBckoe, MHorue o3epa B CkaHnauHaBuu, B Kapesuy,
Ha KoJibcKOM noJiyocTpoBe) ; Kapogbie, pacnofioxeHuble B Kapax (rop-
Hble o3epa B Aubnax, Ha KaBkase); mopennbie, chopmupoBaBlInecst
cpead MOpeHHbIX OT/I0XKeHuH. TporoBble U KapoBble KOTJIOBUHBI CO31aHbl
IPO31OIIHONH, MOpeHHBe — aKKYMYyJSITUBHON AEATeJNbHOCTBIO JieJHHUKOB.
K JleiHuKOBbIM 03epaM OTHOCATCS TakXe crneydduuyeckde o3depa (dacro
BpeMeHHble), o6pa3oBaBlLIHecs B pe3yJbTaTe NOANPYXUBAHUS PeK Jel-
HUKOM WIH BO3HMKaIOLWe Ha TeJie CaMOTo JeqHuKa. JlegHuKkoBble 03epa,
BO3HUKILIKE B pe3y/ibTaTe MOPEHHO-aKKYMYJSTUBHON AeATE/NIbHOCTYU Jiel-
HHKA WJM B pe3y/bTaTe NMOANPYKUBAHUA PeK CAMUM JEeJIHHKOM, MOXKHO
Ha3BaTb NPUAEOHUKOBbIMU, 2 BO3HUKILIYE HA TeJe JIeIHUKA -— HA0AeOHU-
Kogbimu.

Kapcrossie koTa08unbl 006pa3yloTcs B paiioHax 3ajieraHus U3BeCTHS-
KOB, JOJIOMHTOB W T'HIICOB B pe3yJibTaTe XUMHUECKOro PACTBOPEHUS 3THX
nopoj, NOBEPXHOCTHLIMY U B OCOOEHHOCTH Noa3eMubiMyu Bogamu. O6pa3y-
olIec B padoHaX KapCTOBBIX [1POCAJOK WM B KapCTOBBIX NyCTOTax
¥ neiwepax o3zepa Moryt ObiTb, TAKMM 00pa3oM, KaK NMOBePXHOCTHbIMH,
TaK ¥ noa3eMubiMH. Takux o3ep MHoro Ha YpaJje, Kaskaze, B Kpnimy.

Tepmokapcrosbie KOTA08UHbL 06PA3yIOTC B paldoHaX pacnpocTpaHe-
HUSl MHOrOJIeTHEMep3J/iblX FPYHTOB B pe3yJibTaTe UX MPOTaHBAHHA K CONYT-
CTBYIOLIEH Npocaaky rpyHta (HeGo/bluve o3epa B TYHApe W Taiire).

Cyppo3uonHble KOTAOBUHbL BO3HHWKAIOT B pe3yJibTaTe MPOCAOK,
Bbl3BaHHbIX BbiMbiBaHWEM TOJA3eMHbLIMH BOAaMH W3 IFPyHTa MeJKHX yac-
THL W LIeMEeHTHPYIOILMX BellecTB (Takue HebGOJbLIOrO pa3Mepa o3epa
XapakTepHbl AJf1 CTelNHbIX W JecoCTeNHbIX pPafioHOB, HalpuMep Ha Iore
3anaauoii Cubupu)

Koraosurbl peunoeo npoucxosxoenun cBs3aHbl C 3pO3UOHHON U aKKy-
MYJSATHBHOH [eATeJbHOCTbIO peK. 3JTo pa3HooGpa3Hble MO reHe3ucy
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notimenHoie 8000embl (CTapulibl, IPOMOHHBI, HeGoublie 03epa), deabTo-
gole U npudeabrogoie 8000embl, NAECHL NEPECHIXAOWUX PEK U AP.

Ha pekax BO3HHKAIOT M TaK Ha3biBaeMble OGOAUHHbIE KOTAOBUHWL,
obpasyloiuecs in6o B pe3ysibTaTe ropHblX 06BasioB (3aBaJibHble KOTJIO-
sunn o3ep Capesckoro Ha p. Mypra6, [ekresb Ha p. Akcy B A3ep6aii-
Jokase ¥ ap.), Ju60 B pe3y/abTaTe NOANPYMHUBAHUSA peK KOHycamu
BbiHoca GOKOBBIX MPUTOKOB (YacTO B pe3yJibTaTe CeJieBblX MaBOJKOB).

Korao8urst mopckozo npoucxoxOenus cBs3aHbl JUOO C NOANOPHbIM
BJMSIHMEM Mops (aumans, oOpa3oBaBlliecs B pe3dyJbTaTe 3aTOMJeEHUS
peyHbIX JOJIMH Moc/ie NOBbIIeHHS YPOBHA MOPS), KOO € OTUJIeHeHHeM OT
Gepera aKKyMYJSITHBHBIMK KOCaM¥ H 6apaMk HeGOJIbLIKX MOPCKHUX aKBa-
Topuil (#aeynst). O6bIUHO, OLHAKO, 3TH BOLOEMbl HE OTHOCAT K O3epaM,
a paccMaTpuBaioT Jaubo KaK 4acCTH yCTbeBbIX obsnactedl pek, qub6o Kak
yaCTH MOPCKHX aKBaTopuil.

Soa08bie KOTAOBUHBL 0OPA3YIOTCH B NMOHHKEHUSIX MEXIY MecYaHbiMH
JIOHAMHM M NpeBpallaloTcs B 03epa B pe3y/bTaTe 3aTOMJIEHUSI UX PeUHbl-
MH WM MOPCKUMH BOAaMH. JoJIOBbe 03epa BCTpevaioTcs BOJAM3M MOp-
CKUX GeperoB, B feJbTaXx pek (Hanpumep, Boaru, HUau, lyHas).

Opeanocennbie KOTA08UHbL POPMUPYIOTCH B 60JioTax, a BO3HUKAIO-
ll¥e NPH 3TOM BOJOEMbl Ha3blBalOT OOJIOTHbIMM O3€paMH U O3EpPKAMH.

[lo xapakTepy BoaooGMeHa o3epa noapa3fensioT Ha CTO4Hble u Oec-
TouHbie. [1epBble U3 HHX cOpachiBaIOT 110 KpaiHel Mepe yacTb NOCTyIalo-
LIero B HUX PeYHOro CTOKAa BHM3 M0 TEYEHMIO (MPUMEPOM MOTYT CJYXKUTb
Takve o3epa, kak Daiikan, Onexckoe, Jlagoxckoe u MHOrMe Apyrue).
YacTHbIM cllyyaeM CTOUYHBIX O3ep SIBJISRIOTCH MPOTO4YHbIe 03epa, vepe3
KOTOpble OCYLUeCTBJSeTCH TPAH3UTHbIH CTOK peKH (K UHCJY TaKuX
BOL0OeMOB oTHocsiTcst o3epa Uynckoe, 3afican, Capesckoe). BeccTounn -
MM CUMTAIOT 03epa, KOTOpble, MoJyyast CTOK U3BHE, PACXOAYIOT €ro Jiulib
Ha Mcrnapeuue, HHPHAbTPALHKIO WK UCKYCCTBEHHBIH Bogo3abop, He oTaa-
Bast HAYETO B €CTeCTBeHHbIH WK HCKyCcCTBeHHbIH BoaoToK. HMHaue rosops,
U3 TaKWX BOLOEMOB [OBEPXHOCTHBIi CTOK OTCyTCTByeT (NMpuUMepamu
MOryT cJayXHTb Kacnu#ickoe W Apasbckoe mopsi, o3epa Hccbik-Kyab,
Banxaw, Yan u ap.).

Kacnufickoe 1 Apasbckoe MOpPS COrJIacHO ONpeeseHdIo o3epa ¢ Ha-
YYHOH TOUKH 3PEeHUs NOJIKHBl CYUTATbCA UMEHHO 6ecCTOYHBIMH 03epamH
(CBSI3W C OKEaHOM B COBPEMEHHYIO re0JIOTHYECKYIO 3TI0XY OHU He HMEIOT).
OpHako Gnarogaps ux OGoJbLUMM pa3MepaM U peKUMy, CXOQHOMY C MOp-
CKUM, 3TH BOJOEMbl YCJIOBHO Ha3blBalOT MOPSIMM.

Tunusauus o3ep no cTpyktype BoaHoro Gananca Oyaer noapoGHO
paccMoTpeHa B pa3a. 7.4.3. Tunusauuu o3ep no TepMHYECKOMY peKuMy
cneyqaJsnbHo nocssiled pasa. 7.7 |, no muvepanusauuu sog — 7.8.1, no
YCJIOBHSIM NUTAHUS BOAHBIX OpraHu3moB — 7.8.2,

7.3. MOP®OJIOTHSA U MOPOPOMETPHSA O3EP

Bo Bcex o3epax 6oJiee WY MeHee YeTKO BblJeJiIRIOT OCHOBHbIE MOpgdo-
JIOrHYECKHe 3JIEMEHTbI: KOTAOBUHY, T. €. eCTeCTBEHHOe MOHUIKeHHe 3eM-
HOH TNOBEPXHOCTH CaMOro pasJjMYHOro IMpoHcXoXaeuus (pas3a. 7.2),
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B MpejesaX KOTOPOro ¥ pacrnoloXeHo 03epo; aoxe (Hin 4awy) o3epd
HenocpeAcTBEHHO 3aHsiToe BoaoH (puc. 7.1,a).

BaXXHbiM 3JIeMEHTOM 03epHOH KOTJIOBHHBI siBJsieTcst Oepeeosas o
AacTb, KoTopas npu abpa3HoHHOM XapakTepe Gepera BKjlouaeT 6epezol
8ol ycryn, nobepescve v 6epecosyro oTmeab (puc. 7.1,6). [locaennue npa
3JieMeHTa 03epHOH KOT/IOBHHbI 4YaCTO Ha3blBalOT AUTOPAALIO, K XapaKTep-
HbIM YepTaM KOTOpPOH OTHOCSITCS MeJKOBOAHOCTb H BO3[eHCTBHE BOJHe-
Husi. 3a NpejesiaMu JUTOPaNU HaXOAUTC N00B800HbLE OTKOC (WK cYybau-
Topaav). FnyBokoBoaHasi 4acCTb o3epa — 3TO neadauaib, AHO O3epa
Ha3biBaIOT npogyrdaavio.

Pa3BuTHe BbIClIEHl PacTUTENBHOCTH (MaKpopUTOB), KakK MPaBWJIO,
OrpaHuUYeHo JHTOPAJIbIO.

B npenenax sio)Ka (uawu) o3epa BbIAEJNSAIOT TaKXKe Takue MOpdoJio-
THUecKHe 3JeMeHTbl, KaK naecol, 3aausol, GyxTol.

OcHoBHLIMM MOP(OMETPHYECKUMH XAPAKTEPUCTHKAMMU 03epa CJyXKaT
(puc. 7.2): naowads o3epa (MHaue, MJoOllAAb €r0 NOBEPXHOCTH, HJIH
3epkana) Foy; 06vem 80061 8 03epe Voy; Oauna bepeeogod aunuu Leep .,

a 0)
3 ) / 3
" 4 5 6 9
- ) 7 8
N3
~.
i N 1"
2 = 10
1 :
> )
127720%

Puc. 7.1. Cxema 03epHO#H KOT/OBHHbLI (@)
1 ee GeperoBoil o6aactH (6):
| — KoT/a0BHHA, 2 — noxe (vawa), 3 — Ge-
perosas o6nactb, 4 — Geperosoi ycTyn, § —
no6epexcbe, 6 — GeperoBas ormeab, 7/ U 8 —
a6pa3noHHas H aKKyMyAsiTUBHAs 4acTH Gepe-
roBoi oTmenx, 9 — noaBoaHulil orkoc, /0 n
11 -- HH3WHH U BHCIIHH YPOBHH BOAH, [2'—
KOpeHHHE nopoAn, [3 — HauyadbHBE nNpo-
¢puab 6epera

Puc. 7.2. Mopdomerpuueckue xapakTepu-
Lgep.a CTHKH 03epa

npoBeAeHHOH Mo ype3dy Boabl; dAuna o3epa L., — KpaTuaiiliee paccros-
HHe 10 NOoBePXHOCTH BOAbI BOJb OCH 03epa MeXay HauboJiee yaaleHHbl-
MU TOouKamu GeperoBoi JIMHWUK; wupuna o3epa B, — paccTosiiie Mexay
NPOTHBONONOKHbLIMU Geperamy o3epa, NMPoBeaeHHOE MepneHaUKYIsipHO
ocy o3epa B J060oi ero yacTi. Hanbosbllee 3HaueHne nocjeaHei Besu-
UHHbl Ha3blBAIOT MAKCUMAAbHOU wupunol 03epa Bos.,,.. CpeaHee 3Ha-
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yeHHEe LIHPUHBl Ha3blBaOT Cpedned wiUpunOd 03epa WM BHIUUCARAIOT MO
(popMyJIe
Boa.cp == Fos/Loa- (71)

BaxHbiMH MOP(OMETPHUECKH MU XaPAKTEPUCTHKAMH 03ePa SBAAIOTCH
ero 2Ay6uHa hos (B Pa3HbiX HAaCTSAX 03epa OHA Pa3NUuHa), MAKCUMANAbHAS
2AyOURA os yager CPEOHAR 2AY6UHA hos ., ONpenensieMast no QopmyJe

hoa.cp = voa/F03~ (7.2)

Bce nepeuncieHHble Bbillle MOPQOMETPHUECKHE XaPaKTEPHUCTHKH O3e-
pa 3aBUCAT OT BbICOTbl CTOSHUS YPOBHS BOAb B HEM HJIH OT BhlGPaHHOro
B TOJILIE BOABI OTCUETHOTO ropu3oHTa (MJau ray6unbl). Haubosee Baxuo
3HATh, KAK W3MEHSIIOTCA C H3MeHeHHeM YpPOBHA (WJH rnyOuHBI) Takue
XapaKTepHCTHKH, KaK mioulaab o3epa, o6beM BOLbl B HeM, CPeaHsis
M MakcuMmasbHas riy6uHa. CBs3W COOTBETCTBYIOLIMX XapaKTePUCTHK
c ypoBHeM (riy6uHOM) Ha3blBAOT Kpusol naowadeld (way b6aruepagpu-
yeckoll kpusol), kpusoti 06vemM08 U Kpusoli cpednux 2aybun (puc. 7.3).
XapakTep ynoMsHyTbIX KPHBLIX 3aBUCHT OT (POPMBI JiOXKa o3epa.

0 20 4« 60 80 100 120 %0 160 180 Fo3-10°M?
L)

L T T T 1 )

200 400 600 800  Vo3-10M3
1 1 L

IF————————————— —_
|

L | H
B 0 1 2 3 4 5 6 7 hgm

Puc. 7.3. Kpusbie naowageit (/), o6beMoB (2) u cpeaHux raybun (J) osepa

KpuBas njowtaged (6aTurpauyeckas KpuBasi) noxasblBaeT, Kakas
IJolllaAb MOBEPXHOCTH O3€pa COOTBETCTBYET AAaHHOH BHICOTE CTOSIHMA
ypOBHSA u/ax riyOuHe, KpuBast 06beMOB NOKa3biBaeT, Kakoi o6bem BOAB
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HAXOAMTCS HWXKe JI06Oro 3aAaHHOTO YPOBHA (WM TJAyOMHBbI) ITH ﬂBi
KPUBble LIKPOKO UCTO/b3YIOTCA NPU pacyeTaX MHOTMX FMAPOJIOrHYecKH
NPOLECCOB, NPOUCXOASILIUX B 03epaX ¥ 3aBHUCHILKX OT BBICOTbl CTOSIHHUsE
ypPOBHSl BOjbl,— 3/J1€eMeHTOB BojHOro OasaHca o3epa M, B UYaCTHOCTH
notepb BOJAbl Ha WCMapeHue C MOBEPXHOCTH 03epa, XapaKTePHCTH
BonooGMeHa, peryaupyoled poau Bogoema U T. 1.

7.4. BOILHbIA BAJIAHC O3EP
7.4.1. YpaBHenue BoaHOro 6ajianca o3epa

Cocrasasowumu npuxodHoli HacTu 8001020 basanca a06020 03epa
cAyxar armocgeprbie 0cadku X, NOBEPXHOCTHGLE NPUTOK Ynos.ap, KOH-
dencayusn 800aH020 Napa Ha 3€PKAAO 03€PA Zyous, NOO3EMHBIL NPUTOK
Wnp. [1OBEpXHOCTHBIA NPUTOK MOXKeT ObITh KaK €CTeCTBEHHbIM (pedHoi
CTOK Ynp), TAK U aHTPONOreHHblM (cOpoc oTpaboTaHHBIX BOJA, Hanpumep
BO3BPaTHbIX BOJ OPOLIEHMs, a TaK>Ke MPOMbIILIJIEHHbIX, KOMMYHAaJbHbIX
M CTOYHBIX BOA, Ycop)

Cocrasgasroujue pacxo00HoU 4acTu YypasHenus 8001020 6aranca CTOYU-
HO20 03epa — ITO NOBEPXHOCTHbUL OTTOK U3 03ePA Ynos.cr, NOO3EMHOIL
OTTOK ((husvTpayus) u3 03epa Wer, UCNAPEHUE C NOBEPXHOCTU 03€PA Zycn.
[ToBepXHOCTHLIH OTTOK CKJaAblBaeTCA M3 CTOKa BblTeKaiolreHd W3 o3epa
PEKH Yer U HCKYCCTBEHHOro BoAo3abopa Ha XO3AHCTBEHHBle HYXIbl Ysna6
(Ha opouleHne, BogocHabXeHHe ¥ T. A.). V3meHeHue 3anacoB Bojbl
B o3epe o0o3Hayaercs yepes + A u.

Mcexoas m3 ofluero ypaBHeHUWst BoaHoro GasiaHca Ji060ro BOAHOrO
o6bekTa (cM. pa3a. 2.2) W yuuTbiBasi NpUHsATbIe 0603HAUEHHS, yDaBHEHHE
BOoAHOro OaJsiaHca CTOYHOrO o3epa MNpeacTaBUM B cJjeaylolieM Bujie:

x+yﬂp+yC6P+zKoHn+ Whp = Yer +yan36+zucn+ Wer+= AU, (73)

Jas GeccToyHoro o3epa ypaBHeHHe BogHOro OaJgaHca Oyaer TakHM
)Ke, HO TOJIbKO 6e3 ujieHa Y B PacXOAHOH 4acT.

Kak n ans apyrux BoaHbIX 00beKTOB, UJjeHbl ypaBHeHUs (7.3) oTHo-
CAT K HEKOTOPOMY WHTepBaJjly BpeMeHH A/ (Mecsl, roa, B cpeiHeM 3a
HECKOJIbKO JiIeT W T. A.) ¥ BbipaxKawT Jub0 B BeJMUMHAX CJIOS (M, CM,
MM), 1160 B OObeMHBIX eauHHIax (Km®, m3)

Ina ynob6cTBa Npu pacyeTax W aHaqau3e B jaJjibHeiilleM B AaHHOH
rJaBe B CJydyae MpeicTaBjleHWss UYJIeHOB ypaBHeHus (7.3) B 0ObeMHBbIX
e/MHULlaX OyaeM NpUMeHATb 3ariiaBHble OykBbl (X, Y, Z u T. a.), B cay-
yae )K€ UCNOJb30BaHUsl BeJUUUH CJIOSl COXPAHHUM CTPOYHble OYKBBl (X, Y,
zu T. A.). [lepeBoa Benuuuu cjost B o6beMuble BeiMUMHbI U HAaOO0POT
OCYLILECTBJSIETC C yyeToM Muoiwaau o3epa. Hanpumep, ans obnema
ocagkoB umeeMm X = axF, rae a = 10° ecau X Bulpaxced B M%, u @ =
= 107% ecau X BblpakeH B Km® [Tpu 3TOM X 3ajgaH B MM, a nioitaib
Bogoema F — B kM’

Ecau unedbl ypaBHeHus (7.3) npeicTtab/ieHbl B 00beMHbIX eauHuLaX,
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to = A U B (7.3) — 3T0 He uTo HHOe, KaK M3MeHeHHe O6beMa Boj
B o3epe (T. e. + A V) 3a unrepsan Bpemenu Al Ecau Xe uieHsl
ypaBHehust (7.3) 3ajaHbl B BeJMUMHAX CJIOS, TO + A 4 — 3TO He UTO
HHOe, KaK H3MeHeHHe ypOBHs Boabl B o3epe (T. e. = A H) 3a ToT XKe
WHTEpBaJ BpeMeHH Al

Koria cymMMa NpHXOAHBIX YJ/€HOB YypaBHEHHsl MpeBbllIaeT CyMMmy
pacXodHbiX, To A u > 0, u o6beM BoJ B O3epe yBeJHYHUBAETCS, a €ro
ypOBeHb TOBbIILIARTCSA; KOTAA K€ NPHXOAHAS 4acTb ypPaBHEHWS] MeHblue
pacxonnoﬁ, To A u < 0, ¥ o6bem Boa B 03epe yMeHbLUAETCst, a yPOBEHb
BOXbl B HeM TOHUXKaeTcs.

B kauecTBe HarisigHOro MU B TO e BpeMsi BeCbMa aKTyaJibHOTO
npuMepa paccMOTPUM BoaHb 6asanc Kacnuiickoro mopsi  (Taba.
7.2).YpaBuenne BoaHoro OajiaHca NpeiacTaBMM B [ByX BapHaHTax
(B 0ObeMHBIX €AMHHIAX W eIUHHLAX CJOst)

X+an+Wnp=Z+YK6riAv, (74
X+ Ynp + Wap = 2 + Yxor = A H. (7.5)

K uhcay npuxoAHbIX uleHOB ypaBHeHHst BogHoro 6ananca Kacnuiickoro
MOpS OTHOCATCA aTMoC(epHble 0CadKKH Ha ero NoBepXHOCTH (X, x), CTOK
pek (Yup, Ynp), moasemublt ctok (Wnp, Wnp), K YHMCAY PACXOAHBIX —
dcrnapeuve (Z, z2) W orrok Boa B 3anuB Kapa-Boras-T'oam (Yuer, Yxor),
TOXE B KOHEUHOM CyeTe TPaTALMACA Ha ucrnapeHHe.

B ta6u. 7.2 npuBegeHbl Takxke Besduunbl A Vu A H, 1. e. 3Hauenus
TaK Ha3blBaeMoOl «pe3yJbTHpYloillell 6asaHca», onpenenieHHol no ussec-
THbIM MPUXOJAHBIM M PACXOJHbIM YJeHaM ypaBHeHUs BoaHoro OasaHca.
PaccMoTperHble BesiunHbl O/IM3KM, HO He TIOJIHOCTbIO COBMAaAaloT ¢ (ak-
THYECKMMH JaHHbIMH 00 U3MEeHEeHWH YPOBHA BOAbI ¥ 00beMa BojJ B Bojoe-
me. Pa3dnuuus, oObsicHsieMble OIIWOKAMH OMNpeaesieHUst COCTaBJSIOLINX
6aJsiaHca, Ha3bBAIOT He8A3KoU 800H020 basanca.

B nepuon 1900—1929 rr. npuxoaHble u pacXoaHble COCTaBJSIOLIHE
BoaHoro 6aJjianca Moutd GasiaHCHPOBAJIMCh, U HabJ/104a/0Ch JHLIb cJa-
60e cHuxenue ypoBusa Kacnuiickoro mopsi. B 1930—1941 rr. cutyauus
pasHKaJbHO W3MEHWIacCh: ypoBeHb BojgoeMma yhaj noutd Ha 2 M. IT0
06bsicHseTCA TeM, YTO Pe3KO COKpaTHJCst MPUTOK PeYyHbIX BOJ B BOAOEM
(npexae Bceroc W3-3a ymeHblueHWst cToka Bouaru, pawoueil 6GoJee
4/5 npuroxka Boa B Kacnuit). Hecko/sibko cokpatuJicsi, npaBaa, ¥ OTTOK
Boabl B 3aiuB Kapa-bBoras-[os BcieacTBue CHUXKeHUS YPOBHS Ha Mopo-
re, oTaeNsIOUIeM 3aJuB OT MOps. B To Xe Bpems noa3emHblt NpPHTOK
B 03€pO0 -OCTaJIC HEU3MEeHHbIM, a 06beM 0CaJKOB M HCMapeHHst HeMHOro
YMEHbIUUJICA B CBA3M C COKpalleHWeM [JIolaAd MOpPS, BbI3BaHHbIM
CHHXKeHHEM ero YPOBHS.

B nocsaeayioilee BpeMsi pacXoaHble cocTaBJ/siiolHe BOAHOTO OasaHca
TakXe npeo6sajajd Haj TNPUXOAHBIMH, M YPOBeHb BOAbI B BojJOeMe
CHHXaJjicst BrjioTb Ao 1977 .
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C 1978 r. ypoBeub Kacnuiickoro Mopst HauaJ ObiCTPO NMOBbILIAThCS,
4YTO OKa3aJ/J0oCh HeOXHAaHHBIM JJI1 MHOTMX HCcienoBaTenell. 3a nepuon
1978—1986 rr. yposeHb noBbicuicst Ha 1,2 M, YTO 0O bsicHsIeTCs yBeJuue-
HMeM (BO3MOXKHO BpeMeHHBIM) cTOKa BoJrd, BbI3BaHHbIM, B CBOIO
ouepelb, BO3pacTaHHEM KOJIHYECTBa aTMOC(epHbiX ocalkoB B OacceiiHe
Kawmbl. [ToBbileHno ypoBHs Kacnus cnoco6CTBOBaio TaKXkKe HEKOTOPOe
yMeHbILUEeHHe HCllapeHHst ¢ NOBePXHOCTH BojgoeMa. HMckyccTBeHHoOe coKpa-
ureHde ctroka B Kapa-bBoras-los, Kak BuaHO H3 aaHHbIX Taba. 7.2, He
MOIJIO CYlIECTBEHHO MHOBJUATb Ha BoaHbIH Oananc Kacnus. 3amerum
MOMYTHO, YTO MOJIOKUTEJNbHbIH BOAHbIA 0aJjlaHC CJIOXKUICH HECMOTPS Ha
HEKOTOPOe yMeHblUeHHe OCaAKoB Ha IOBEPXHOCTb BOAOEMA B 3TOT HepHO
0 CPaBHEHWIO ¢ npeailecTBylow UMK rogamu. 3a 1978—1989 rr. obiuee
noBbllleHWe ypoBHs Kacnus coctaBudo {,4 M; npyueM B nocjaeatue roap
MHTEHCHBHOCTb MOjbeMa YPOBHSI yMeHbLIHJACh.

BaXublM ciaegcTBdeM aHaJH3a ypaBHeHHsi BOJHOro OaJjiaHca o3ep
AIBJSIETCSl NIOHSITHE O TaK Ha3blBAEMOM YPOBHE PABHOBECUS, WIH YpOBHe
TA20TEHUA. DTO TOT ypOBeHb, MPH KOTOPOM MPU 3ajaHHbIX BHEUIHHX
yclIoBHAX (NMPHUTOKE peuHblX BOA, OCajaKaX, MCHapeHHH) MpHXoaHas
M pacXoQHasi yacTy ypaBHeHHs BojgHoro 6GasiaHca ypaBHOBeELIXWBAlOTCH.
Jleno B ToM, yTo aaxe B ciyuyae Kacnuiickoro u Apasbckoro Mmopeit
CHHXKEHHe YPOBHSI BOJAOEMOB He MOXeT ObiTb Gecripeje/bHbIM: MO Mepe
najeHnst ypOBHS BOAbl U COKpALUEHUS TJICLLALH 03epa YMEHbIIAIOTCH He
TOJIbKO OCajJKH Ha MOBePXHOCTb BOJAOEMa, HO W HcrapeHde (4TO OueHb
Ba)XXHO AJs 3aCyLlIMBBIX PAaHOHOB, rjae UcnapeHHe — rJaBHas, a AJs
6GeccTOYHBIX BOAOEMOB [aXe YacTo eAMHCTBEHHAst MpUUUMHA pacXoaoBa-
HUSl BoAbl B O3epe).

7.4.2. CTpyxTypa BoaHOro 6ananca osepa

[To0 crpykTypoli so0noeo basanca awb020 8000ema NOHUMAKOT
COOTHOWEHUE MENCOY PA3AUHHBIMU NPUXOOHBIMU U PACXOOHbIMU COCTAB-
ARIOUUMU YpaBHeHUsL 800H020 baaanca.

JInst XapakTepUCTHKH CTPYKTYpbl NPHXOAHOH M pacXoaHOH vacTed
ypaBHeHus BoaHoro 6asanca Bogcema K. K. Jgesnbliteiid npeayoxun
Y4YUTHIBATb COOTBETCTBEHHO JOJII0 OCaAKOB H HCNapeHHst B o6eHX 4acTax
ypaBHeHusi. PaccMoTpumM cayyail paBHOBECHOrO COCTOSIHUSt BoaHoro Oa-
JlaHca o3epa: NPUXOA BOA PaBeH WX PAcCXOAy M ypOBeHb Bojoema cTabu-
JeH. B ypaBHeHuu BoaHoro Gananca (7.3) npedHeOperkeM BCeMM UJjieHa-
MH, KPOME X, Ynp, Zuecn ¥ Yer. TOrAA ypaBHeHHe BOAHOro GasiaHca TaKoro
o3epa ¢ HeM3MeHHbIM ypOBHeM Boabl (puc. 7.4) Oyaer BHIIIALETb
B 00beMHBbIX eIMHHIaX CJefYyIUHM obpa3oMm:

Xos + an = Yc‘r + Zos, (76)
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T. e. 06beMbl OCaJKOB Ha NTOBEPXHOCTb 03epa W NMPUTOKA K 03epy, € OAHOIl
CTOpPOHbI, H PEUHOro CTOKa W3 03epa M HCNAPEHHs C ero MOBEPXHOCTH,|
¢ Apyroii, paBHbI.

Puc. 7.4. [1pocrefiuas cxema GopMHpOBaHHSA BOAHO-
ro 6aJjianca CTOUHOro 03epa CO CTaGHAbHBIM YPOBHEM
BOAbI

Bksiag ocagkoB U HCMapeHHst COOTBETCTBEHHO B IPUXOAHYIO M pac-
XONHble YaCTH ypaBHEHHS BbIpa3uM KO3 PHLHEHTAMH:

Kx == Xoa/ (ynp + on), (77)
K. = Zoa/ (th + Zoa) = Zoa/(ynp + Xog). (78)

3ameHa Yo + Zos Ha Yip + Xos B ypaBHeHuu (7.8) onpaBgaHa Tem, 4To
B ypaBHeHHH BoaHoro 6GaJsanca (7.6) npuxoaHas M pacxoAHasi yacTH
paBHbl MexXay COGOH.

O6bem 0cagkoB Ha MOBEpPXHOCTb 03epa Bbipa3uM yepe3 cJOH 0cajaKoB
no ¢opmyise Xos = AXosFos, TAe @ — KOIQDULUKEHT A/ MepeBoaa BeJiH-
UUH C1ost B OObeMHble eqUHHUbl. AHAJOTHUHO MONYUHM: Loy == AZosF os.
PeuHot npuToKk B 03epo Y., Bbipa3uM yepe3 cJo# cToka Ha BogocGope
o3epa: Ynp = aynpFs Wan Yy, = a axsFs, rae x, — cjoll ocagkoB Ha
BogocGope o3epa, Fy — miowaab Bogocbopa, @ — KO3 PHUHEHT CTOKa,
pPaBHbIH Yo/ Xs.

[Ipu coorBeTcTBYyOIUHX 3ameHax ¢opmyabl (7.7) u (7.8) no-
JyuyaTt BHA:

Xo03F 03
KI = @ xoFs + X0sFos * (79)

203F0s
Kz = a xoFy + X03Fos (710)



Pa3nenum uuciuTe b W 3HaMeHaTesb OOOMX BbIPAXKeHUIl HA XosFos
¥ 3aMeHUM OTHOlleHue Fgy/Fo; HA @:

1

K1=m¢+—]’ (7.11)
K, = —ZolXe (7.12)

& Xg/Xo3 @ + |

B 3TuXx ¢opmynax ¢ — Tak Ha3biBaembiil ydessroill 8000c60p, pas-
Hblfl OTHOLUEHHIO MJoLAAH BogocOopa o3epa K MJOLALH CaMoro o3epa.
K. n K, moryt ObiTb BblpaxeHbl B noisx | wan %.

Auanus Boipaxcenuit (7.11) u (7.12) nokasbiBaeT caegyiouuee:

) nons ocapxos B BOAHOM GasiaHce 03epa TeM GoJbllie (a npuToKa
B Hero TeM MeHblle), 4eM MeHbwe ¢, T. €. Goablie Miowaab o3epa
B CPABHEHHH C MJIOWAAbI0 BogocGopa; ueM MeHblue KO3PQ uueHT cToKa
o, T. €. 6oJiblle CTeNeHb 3aCyIHBOCTH BOA0COOpa; YeM MeHplile OTHOILe-
HME Xa/Xos, T. €. UeM B Gosiee yB/iaXKHEHHOH yacTi BoaocO6opa Haxoautcs
03epo;

2) npons McnapeHus B BOAHOM GaJjiaHce 03epa TeM DOJbuwe (a CTOKa
H3 03€epa TeM MeHbLue), yemM MeHble @, & H x,,/xm (KaKvH B npeabiayinem
cJayuae); yeM GoJiblie OTHOLUCHHE 253/ Xos, T. €. GOJbLIE TAK Ha3biBaeMblil
«MHIEKC cyXocTH» B paiioHe osepa (no M. M. Bynbiko). [lpu 3tom
YCJIOBHO MPUHHMAaeM, YTO HCllapeHHe ¢ MOBEPXHOCTH O3e€pa coBnagaer
¢ BEJIMUHHOW HCNapsieMOCTH.

U3 ypasHeuus poaHoro 6ananca (7.6) MOXHO yCTAHOBWTb yc/OBHe
cyiecTBoBaHus Geccrounoro o3depa. [lpuuas Yo = 0, nosyuum Xo, +
+ an = Zos HIH Xo3Fos -+ yaFn = Zo3Fos. U3 ypaBHeHHS BogHOro 6a-
JaHca Boaoc6opa X, = Y, + 25 HAHAEM Yo == Xo — 25. 1Orga nonydyum
Xo3Fos + (xs - 28) F = 203F 03, OTKyAaa (203 -_ xoa) Foa = (Xn — ZB) F.
WiH

203 — Xoa
xn—'—Zu = ¢. (713)

[TocneaHee Bbipa)keHue 03HAUaeT, UTO C POCTOM YOeAbHo20 8000c60-
pa 0aa cyuyecTe08anus 6eccTO4H020 03epa OOANHO NPONOPYUOHAALHO
803pacTars OTHOWEHUE U30bITKA ucnaperus Hao 0Cadkami 5a noBepxXHo-
cTu o3epa K u3bbiTKy 0cadkoe Had ucnapenuem Ha 8000c6ope. Unaue
roBOpsi, B yBJaX{HeHHbIX pailoHax GeccTOUHble O3epa MOTYT CylLECTBO-
BaTh JIMIUb MPH MaJiblX 3HAUGHHUAX @, @ B 3ACYLIIMBBIX — lIpH 6OJbUIMX
3HaUeHusX @, NpHUeM YeM 3acylusayuBee padoH, TeM GosbLUe Jo/KHA ObITh
BeJIMUUHA (.

[To cOOTHOLUEHHIO COCTABJASAIOIIMX PACXOAHOH YacTH ypaBHEHHA BO-
AHoro GasnaHca Bce o3epa, corjacHo b. b. BorocioBeckoMy, noapasaensi-
I0TC Ha aBe rpynnbi: cTokossvie C w ucnapawowue H. Y ozep nepBoii
rpynnbl CTOK TpeBbilllaeT HCMapeHue C WX NOBEPXHOCTH ~— Yo > Zo,,
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)
y o03ep BTOPOH rpynnbl Yer << Zos. Ilo cooTHowenumo cocrasnmomux%'
NPUXOAHO# YacTH ypaBHeHusi BojHoro Oasanca o3epa ofeduX rpymnn|
noapasaensioTcs Ha TpU Tuna: npuro4noe [1, xorpa npuTok ¢ Bogoc6opa
npeo6aanaer Haa ocagkamu (Yap > Xos), HedTpassnoie H, xoraa Yo, ~
~ Xos, W Oodxcdesvie [I, ecaw ocCcanku npeobsagaloT Hajg NPHTOKOM i
(an < Xoa)-

CrokoBble 03epa XapaKTepHbl 1/5 30H AOCTAaTOYHOTO ¥ U3OLITOUHOTO
yBJAXKHEHHS, HCNapsiolie — A5 30H HeJOCTAaTOYHOTO YBJlaXKHEHHS.
Tun Xe o3epa 3aBUCHUT OT Be/iMUKHBI yaeJbHOro Bogoc6opa: K HeHTpaJib-
HOMY M JOXAEBOMY THIAM OTHOCATCH, Kak NMpaBWio, o3epa C MaJjioi
BeJIMUKHOH ¢.

7.4.3. Buewnuii Bonoo6men o3epa

Brewnuti 800006men xapakTepudyer OTHOCUTEAbHYIO POAbL NOCTYNAE-
Hus 6800 u3eHe uau OTTOKA 800 8 0OHOBAEHUU 800 8 0O3epe.

[Toxa3aTesem BHeLlIHero BOﬂOOﬁMeHa o3epa CJyYyXXUT TaK Ha3blBae-
MBI K03(Puyuent ycaosroeo sodoobmena (cMm. dopmyay (3.6)), Korto-
pbifl At 03ep yalle BCero Bbipa)<aloT (opMyJsioH

Kg = (Yop + Xo3) /V = (Yer + Zos) /V, (7.14)

rae V — o6bem o3epa.

HMuorga ko>h@uuueHT ycaoBHOro BogcoOMeHa o3epa onpeaessioT
nuaue: Ki = Y5, /V nin Kj = Yo/V Kji XapakTepuayeT OTHOCHTEJIb-
HYIO pOJib NPUTOKA pedyHblX BOA BO BHellHeM BogooOMeHe o3epa, Kj —
OTHOCHTEJ/IbHYIO pOJib OTTOKA PeYHBbIX Boja (3TOT MoKa3aTesb Ha3biBAIOT
TaKXe «K03(hPuyuenTom npoTounocTy o3epax). Jlas GeccTOuHbIX 03ep

% = 0. Ecnu cocraBasiouide BoaHoro GanaHca o3epa MnpeacTaBJieHbl
B KM’/roa, TO BeiuunHa !/Kz; yuc/ieHHO paBHa nepuody Yyca08HO20
800006H08A€HUA, BbipaXKeHHOMY B rogax (cM. dopmyay (3.7)).

Haubosee o6irast 3aKoHOMepHOCTb, CBOHCTBeHHast BHelLlHeMy BOJO-
o6MeHy 03epa, Cleayloillas: “em menbue o6vem 03epa, Tem NPU NPoOHUX
PABHOLX YCA0BUAX KOIPPuyuent gHewneco 80000b6mena 6oavwe. Tak,
y 03. Unbmedb Kg = 1,35, T. e. o6HoB/ieHHe BoA B 03epe MPOUCXOAUT
B cpeaHeM 3a 0,74 roga. ¥ HebosiblIMX NPoTOYHbIX 03ep Ha Kosibckom
n-se Kg nocruraer 1000 (Bosa B cpeaHem ob6HoBasietcst 3a 0,001 uactb
roja, T. e. nouty 3a 9 u). ¥ KpylHbIX BOAOEMOB, TaKHX, Kak 03. Bafikan
1 Kacnuiickoe mMope, Kz cocraBasier 0,0032 u 0,0049, T. e. BpeMst ycJoB-
Horo o6HOBJIeHHS1 BOA COOTBETCTBeHHO paBHO 312 W 204 roaawm.

7.5. KOJIEBAHHUS YPOBHS BOAbl B O3EPAX

Ko/sie6aHun ypoBHs BOoAbl. JTO raBHeiLIas XapaKTepucTUKa pexuma
o3epa. HanoMuuM, 4TO NpUMEHHTEIbHO K O3€paM UX B00HbIM PEXCUMOM
CHUTAIOTCA 3AKOHOMEPHble UBMEHEHUR YPOBHA 800bL, naouiadu, 0bsema
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800, Q4 TaKxe XAPAKTepucTuxk Tedenull u 60AHeHusi. BoaHbll pexxum
o3epa BMecTe € H3IMEHEHUAMM JieJoTePMHYECKHX, THAPOXHMHYECKHX,
rUAPOOHOJNOrHYECKHX M JPYrHX XapaKTepUCTHK 03epa (opMHUpYeT COBO-
KYMHOCTb 3aKOHOMEPHbIX H3MEHEHH BCeX KOMIIOHEHTOB 03epa, Ha3biBae-
MYIO 2UODOAOSUHECKUM PENCUMOM.

KosieGaHust ypoBHSt BOAbl B 03epaX BO MHOIOM OMPEeAefsiioT W BO3-
MOHOCTH XO351iCTBEHHOrO UCMO/Ib30BaHUS BOJOEMOB, TaK KaK OT BbICO-
Tbl CTOSTHUS YPOBHS 3aBUCHT 3(P(PeKTUBHOCTb paGoThl BOAHOrO TPaHCHOP-
Ta, HaAEeXHOCTb Bofo3afopa Ha opolleHWe, NPOMBIIIJIEHHOE W KOMMY-
HaJibHOe BoaocHa0OXeHHe U T. 1.

Kone6GaHust ypoBHst BoAbl B 03epaXx [0 NMPUYMHAM, BbI3bIBAIOLINM HX,
moryT ObiTb noapa3aeneHbl Ha aBe rpynnbl: 1) kosebanus yposus,
C8A3AHHbIE C U3MEHEHUeM 00Bema (maccol) 800bL 8 03epe u onpedeasie-
Mble, Takum 06pa3om, 8 OCHOBHOM U3MEHEHUAMU COCTABARIOWUX B0OHO20
6aaanca 800oema v 2) koarebanus ypoBHA, He CBA3AHHbIE ¢ USMEHEHUA-
Mmu obwvema 800 8 o03epe, a onpedeasiroujuecs nepepacnpedereHuem
Heu3menHo20 06Bema NO NPOCTPAHCT8Y 03epa.

Ko/sie6aHusi ypoBHS NepBOi TPylbl CBA3aHbl NpeXjae BCero ¢ KauMa-
THYECKUMH NMPUUUHAMH M, B YACTHOCTH, C OOYCJIOBJIEHHBIMH KJIMMAaTOM
M3MEHEHUSIMH NPUXOAHBIX YIEHOB ypaBHEHUSt BOAHOro GasiaHca, (NPUTO-
Ka peyHblX BOJ, OCaAKOB Ha MoBepxHOCTb o3epa). [lockosbKy peuHof
CTOK W yBJIa)XHEHWEe TepPPUTOPHU B LEJIOM IOJBepPKeHbl KJIMMAaTHUYECKH
00yCJIOBJEHHBIM BEKOBbIM, MHOTOJIETHHM ¥ Ce30HHBIM KoJieGaHusaM, aHa-
JIOTHUHble KoJie6aHus KMeeT W ypoBeHb BOAbl B 03epax.

Kosie6aHust ypoBHS BTOPOH rpynnbl CBS3aHbl MpeXae BCEro C Tak
Ha3blBaeMbIMU C2OHHO-HACOHHbLIMU OEHUBEAAUUAMU YPOBHA, OOYCIOBIIEH-
HbIMU BeTpoM. Takue KosieGaHusi WMEIOT KpaTKOBpPEMEHHBIHl XapakKrep.

BekoBbie 1 MHOroJieTHHe KojieGaHust ypoBHs o3ep. KosebGanusi ypoB-
HSl 03ep BEeKOBble ¥ MHOrosieTHHe — Haubosiee sipKoe NpPosiBJIEHHE THAPO-
JIOTHUECKOTO PeXuMa BOAOEMOB; OHH K€ OKa3biBalOT ¥ HanboJjiee CHJb-
Hoe (Hepeako HeOJaronpusTHOe) BO3AeHCTBHE Ha XO3sACTBEHHOE HC-
noJb30BaHKe 03ep ¥ conpenesbHbiXx TeppuTopuil. Kak y»Ke oTmedasocs,
OCHOBHasi IPUYKMHA TaKHX KosebaHuil — kiaumaTtuueckasi. [loaTomy u3y-
YyeHHe BEKOBbIX U MHOTOJIETHUX KOJieOaHHWH yPOBHS 03ep MOXKEeT CJYXKHUTb
¥ KOCBEHHbIM 10Ka3aTe/ibCTBOM CYLLECTBOBAHUSA KIHMATHUECKHX H3MEHe-
HMH yBJIaXKHEHHOCTH TePPUTOPHIi.

Tak, A. B. llluuTHUKOBY B pe3ysbTaTe WCCJeA0BaHUS peXKHMa 03ep
I0T0-BOCTOYHOH dYacTu eBponeiickoii Tepputopuu CCCP u 3anaaHoii
Cubupy yaajoch YCTAaHOBUTb BeKOBble KoJeGaHHst YBJIAXKHEHHOCTH Ha
OrpoMHbiX npoctpasnctBax EBpasun. A. B. LIHuUTHUKOB oGHapyXua
UMKJIHUecKHe KoJsieOaHWUs YPOBHA 03ep W YBJIaXXHEHHOCTH C IePUOAOM
okoJsio 1850 seT.

OG6uien3BecTHbl BeKOBble H MHOTOJIeTHHe KoJieGanus ypoBus Kacnuii-
ckoro ¥ ApaJsibckoro mopeit ¥ Apyrux 6ecctoyHblX o3ep (puc. 7.5, Tabi.
7.2) 3Tu Kosiebauusa 10 noc/enHero BpeMeHH OblIH LeJnKoM o0ycJ/oBIe-
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a) Hbl KJAHMaTHUeCKHMH QaKTopamu

_Hzg.a_dc (TeKTOHHYecKyl0 runorte3dy KoJjeba-
Huil ypoBHs Kacnua caeayeT cu-

2 TaTb HepeanbHoil). O6pauiaeT Ha
~28 1 ce6si BHUMaHHe (aKT CHHIKeHHS
-2 YPOBHA MHOTHX O6ecCTOUHBIX 03ep
=6 B nocsaeanue 100—200 aet, uro, no-
ruo /remna BUAMMOMY, CBSi3aHO C OOLIUM

Z’M YMeHbIUeHHEeM YBJIaXHEHHOCTH Ma-

TEPHKOB. OaHako B nocjaeaHue gecs-

TUJETHS JOMOJIHUTEJIbHOW TpPHUU-
HOH, 0oOyc/OBAUBaIOLIElH YCKOpeHUe
najgeHus YpoOBHA  (Hamnpumep,

Apanbckoro mopsi), sBJAfeTcs aH-
Tponoredublii ¢aktop. B cayuae
ApajibcKoro Mopst — CyilleCTBeHHbIH
3a6op Boa pek Amygapbu u Chbip-
Jlapb¥ Ha opolueHue.

Cyry60 aHTponoreHHbM Obljio
¥ cHMKeHue ypoBHst 03. CeBaH: ypo-
BeHb Obli MOHMWXKeH Ha 18 M anas

/\/‘\”\\ yBeJIMYeHUs] TUAPOdHEpreTHUECKOro

T

noreHuuasta p. Pasgau, BbiTekalo-

el U3 o3epa, a Takxke MJst COKpa-

LIeHUA NJIOLaA¥ MeJKOBOAHOH vac-

TH 03epa C LeJsibi0 YMeHblUeHus [o-

Tepu BoAbl Ha Mcnapedue. B Hactos-

lee. BpeMsi NPHHUMAIOTCA Mepbl MO

AR A S S B cTabu/nH3alUuyd ¥ 4YacTHYHOMY BOC-

1860 1880 1300 1920 1940 ’960 1.980 CTAHOBJIEHHIO yPOBHS CeBaHa: ocy-

Puc. 7.5. BexoBbie (a) u MHoroneTHHe ~ cC!DAAETCR nepeGpocka onosuy-

(6) koneGaHuA yp(()azm Kacnuiickoro ~ 1S/IbHBIX 06beMOB BOAb B 03€pO H3

(1) u Apaabckoro (2) mopeii, 03. Mc-  P. ApIbl, IPOGKTHPYeTCS aHaJorHy-

coik-Kyab (3) u Meptoro mops (4). Has nepe6Gpocka W3 ApPYrux pek, co-

Llena neneHus WKaabl Ha rpaguke KpalleH cOpoc Boia M3 03epa Mo

(6) —1Im p. Pasznan.

BexoBble W MHorosetHue KojeOaHus ypoBHs HauGosiee 3aMeTHb

y GeccTouHblX 03ep, Haxoasluuxcsa B apuaHbiX paiioHax (Kacnuiickoe

1 Apanbckoe mops, 03. banxaw u ap.). O6bacHderca 310 TeM, YTO NpPH

M3MeHeHUH CTeNMeHH YB/aXHEeHHOCTH GOJIbIUIUX TePPHUTOPHIl NMPUTOK peu-

HbIX BOJ K 03epy M NMOTepU C ero NOBEPXHOCTH HA HUCMapeHHe M3MeHSITCA

MoYTH B NpoTHBOda3ax: B 3acylViMBbie MepHoAbl B 03epo MocTynaer

MaJlo CTOKa, a MoTepyu Ha ucnapeHue HaubosbluKe, BO BlaXKHble Nepuoabl

NOCTyNJeHHe CTOKa W OCaAKOB Ha MOBEPXHOCTb O3epa yBeJiWuMBaercs,
a MoTepy Ha WcnapeHHe HECKOJNbKO yMeHbIUAITCS.

Ce3onnbie KoseGaHus ypoBHst 03ep. ITH KoJsieGaHus YPOBHSI TaKKe

B OCHOBHOM CBsi3aHbl C M3MEHEHWSIMH COCTaBJASAOLIMX BoAaHOro Hajatca

o3ep. [loBbillienne ypoBHSt 03ep NPOUCXOAMT B MepHOAbl MOBbILIEHHOTrO

NMPUTOKA BOA B 03epa, olipeelisieMble THNIOM BHYTPHIroQOBOro pexkuma

L L

T
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peunoro ctoka. Tak, B ozepax Onex-
ckoM, [lneuteeBe, KyGeHckom, Jlaua,
BoXe mMoAbeM YpPOBHA OTMeuaercs
BECHOW B MePHOA CHEroBOro MoJo- ;5
BOAbS Ha peKax; o3epa, NMUTaloLIuecst
BOJAMMH C JIEIHHKOB ¥ BbICOKOrOPHBIX
cueroB  (Teseuxkoe, MHccbk-Kyab), 10
MMEIOT MAKCUMYM YPOBHSI BO BTOPYIO
NOJOBUHY JieTa (puc. 7.6).

BenvuMHa ce30HHBIX KoJsieGaHUH
YyPOBHSi 03ep 3aBHCHT OT MJOLLAAH
NMOBEPXHOCTH 03€pa M  YHJBHOrO -
poaoc6opa @: C yMeHbllleHHeM NJola- I 1 00y o@omax o
M 03epa ¥ BO3pacTaHHeM ¢ OHaA yBe-

x
X

TrrrrrTrrereT

05

JIMUUBaeTCH. Puc. 7.6. Tunuunbie rpadMkH Ce30HHbIX
KpaTkoBpemeHHbie Kojie6anusn  konebanui yposHs o3ep: Teneukoro
P P (1Y, Maeweesa (2), Jlagoxckoro (3)

yposHs o3ep. Kose6aHusi ypoBHst 3T0-
ro BUAa MOTyT ObiTb 0O6YC/IOBJI€HbI
CrOHHO-HAaroOHHbIMM SIBJI€HMSIMH, celilllaMi, KosieGaHUAMU aTMocepHOro
JAaBJIeHHS.

BospaelictBue BeTpa Bbl3biBaeT NMOBbILIEHHe YPOBHS BOAb Y HaBeTpeH-
HOro (HaroH) ¥ TNOHMXKeHWe YPOBHA BOAbl Y MOABeTpeHHoro Gepera
(croH). [lpu anuTesbHOM yCTOHUMBOM OEHCTBUM BeTpa BO3HHMKaeT ne-
pPEeKOC BOAHOH MOBEPXHOCTH C YKJOHOM B CTOPOHY, MPOTHBOMOJNOXKHYIO
HanpaBJieHHl0 BeTpa. BejguuuHa yk/JOHA 3aBUCHT OT CKOPOCTH BeTpa
W W anvHbl 03epa B HanpaB/ieHHy AeficTBUA BeTpa Lg;. YCJOBHIO paBHO-
BECHS TAHTEHIMaJbHOTO HaNpsiXKeHUs1 BeTPa U NPOTHBONOJIOXKHO HANpaB-
JIEHHOHW NPOAOJNbHOH COCTaBJSAIOUIEH CHJIbl TAXKECTH COOTBETCTBYET cJie-
AYIOLUMIA YKJOH BOLHOH NMOBEPXHOCTH BO BpeMsi Harola:

- Pnominerpw/‘l — w?
Lar = B2 — K (7.15)

Beanuuna nepeKkoca ypoBHA B 03e€pe paBHa
AH = L :)3 = I<W2L<,)3/gh (716)

[Tpu 3TOM NpPHHATO, UTO HampaBJeHHe BeTpa W HArOHHOro NoabeMa
ypoBHst coBnagaiot. Uem Gosiblie cKOpPOcTb BeTpa, 6oJibliue AJHHa pa3ro-
Ha Lg; v meubllle ray6uHa, TeM OoJiblie BeJIMYMHA HAroOHa.

BesnuuHa nepekoca ypoBHsi B 03epe NPy HAaroHe CKJaablBaeTcs (pHuc.
7.7,a, 7.8) 13 ABYyX yacTef: HArOHHOrO MOBBILIEHUSI YPOBHA y HaBeTPeH-
Horo 6epera U OGbIYHO MEHbILUEro MO BEJHUYHHE CrOHHOrO MOHHXKEHHA
YPOBHS Y nojaBeTpeHHOro Gepera.

HepaBHomepHoe pacnpenesiene aTMOC(HEPHOro 1aBJAEHHA TaKXke CO-
31aeT nepekocbl ypoBHs Boabl. [Ipn 3TOM ypoBeHb BoAbl BeneT cebs Kak
«0OpaTHbI 6apoMeTp»: MOBbILIACTCA NPH MOHHIKEHHH U NTOHHKaeTcs NpH
NOBbILUEHWH aTMOC(HEPHOro AaBJIEHHA B COOTBETCTBHH C ypaBHEHHEM
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Puc. 7.7. Cxema AeHuBeSSALMH YPOBHA 03€pa NPH CTOHHO-HATOHHbIX ABJACHHAX
(a), oaHOy3a0BOH (6) M ABYXy3s0BOH (8) ceitmax:
I — nonepeuunwtit paspes, // — kone6auns ypoBHA y pOTHBONOAOXHBIX Geperos (/,2)
o3epa

AH = — Ap/pg, rae Ap— BeJUUHHA H3MeHeHUsT aTMOCHepHOro
nasaedus. Tak, u3MeHenne aTmoctepHoro aaBjaenvs Ha | rlla (uan Ha
1 m6ap) AO/NKHO NPUBECTH K OOpPAaTHOMY MO 3HAKY M3MEHEHMIO ypOBHA
BOAbl B 3TOM MecTe NPUOJIU3NTEbHO Ha | cMm.

[Tocie npexpaieHust AHCTBHA BeTpa WM BbipaBHHBaHWA Tpaiu-
EHTOB aTMOC(epHOro JaBjieHHs Macca BOAbl B 03epe, CTPeMsicb BO3Bpa-

TUTbCSl B COCTOSIHHE PABHOBECHS, HAUHHAET MHCNBLITHIBATb MOCTENEHHO -
3aTyxamoiuue KonebarebHble ABMKeHust — celiuu. [1yHKTHl, rae xoneba- *

HHWSI YPOBH MAKCHMAJIbHB, HA3biBAIOTCA NYUHOCTAMU, TAe YPOBEHb
HeusMeHed — y3aamu. Pazinualor 00noy3408bie u MHO20Y3A08ble (LBY-
Xy3JioBble, TPeXy3JioBble W T. A.) cedwu (puc. 7.7,6, 8).

Ceiliid HMeIOT CJEeAYIolllHe OCHOBHblE XapaKTePHCTHKM: aMIWVIUTYAY
A (oTk/IOHEHWe ypoBHR OT cpeaHero), aauHy A u nepuoa t. Ilepuoa
cefillii MOXKHO OnpeaeniTb no GopmyJae

T = 2L,/ (n\gh), (7.17)
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rae Lo; — AJMHA 03epa, 1 — YUcIo y3/0B ceii- 12 13 12 wme
wu, h — raybuna osepa. M3 ¢opmyan (7.17)
cJiellyeT, YTO Y OJHOY3/IOBbIX Ceiil NEePHOL ..,
KoJle6aHHH HanGONbIUKHA U YTO Mepuon Kosaeba- 29 -
HHMU BO3pacTaeT C yBeJMuYeHHEM [JIHHBbI 03epa 1
¥ YyMeHblleHHeM ero ray6uubl. [dauHa onaHO-
y3J/10BOJi CeHllIK paBHa yABOGHHOH AJIMHE 03epa.
Pacuerbl u HaGnlogeHus aaioT caepyiolile
XapaKTePHCTHKH ceiilll B HeKoTopbiX o3epaX. Ha
Baiikase oTMeueHbl cefluy € MEpUOAOM OT
44 wmuvH go 4—5 u. Ammantysa ceiimm 6— gp
7 cMm. [daa )KeHeBCKOro o3epa XapaKTepHbl :
BeMMUUHb T = 73 MuH, A g0 | M, ana Apanb-
ckoro Mopst T = 18 =~ 284y, 4 = 0,6 = 0,6 m.

15 ]

5 4
7.6. TEHEHHS, BOJIHEHHS 3
M MEPEMELWIMBAHHE BOJbl B O3EPAX ]
0 -
OcHoBHble (pH3HyecKre 3aKOHOMEpPHOCTH Te- no12 13

YeHHi ¥ MepeMeliNBaHUst BoJ B BOAHLIX 00beK-

Tax, B TOM uhc/ie 4 B BogoeMax, Oblii paccMoOT- Puc. 7.8. Kone6anus ypos-
pedbl B ra. 2. HauGosbliee pa3BuTHe TeopHs ::l BOg:l :fagpfﬁgﬂg?&ﬂz)ﬁ
5THX MPOLECCOB B BOAOEMAX, a TaKXKe BOJHe- oae’:)a__PHaBeTpeH‘;OM ()
HAR TMoJMyunJa [JIs MOPEH M OKeaHOB; OHH y nopserpentom (2) M CKO-
6yayT noapo6Ho onucaHbl B ri. 10. B HacTost- poctu serpa (3) Bo Bpems
el rJaBe PacCMOTPHUM JIMLIb OCHOBHble OcO- Harowa 11—I3  okra6ps
GEHHOCTH TeueHHH, BOJHEeHWs W NepeMewynBa- 9927 ("Oﬂg};)”'Ma"““"'
HUSL BOA B 0o3epax.

Teuenusn B o3epax. OCHOBHbIMH NPHYMHAMH TeueHWH B o3epax siBjs-
IOTCS BeTep, CTOK pek, BrajaioliuX B 03epo, HepaBHOMepHOe pacrnpejaelie-
HHe TeMrnepaTypbl H MuHepaiM3allU¥ BOAbl, a TaKXe aTMoc(epHOro
LaBJIeHUS.

Bertep Bbi3biBaeT 8erpoguie Tewenus (puc. 7.9). Ycrawosuswiee-
CA 8eTPOBOE TeueHue HA3bL8aroT OpelihoBoiM TEHEHUEM.

K xpynuelM o3epaM NpUMEHHM psif MOJOXKEHHH TEOpHU MOPCKHX
BeTPOBbIX TeueHUH. B or/iinune oT mopeil B 03epax, oco6eHHO HeOObILKX,
3aMeTHOro MOBOPOTA MNOBEPXHOCTHBIX TeUeHWH Nox AeHCTBHEM CHJIbI
Kopuoavca o6bluHO He MPOUCXOAMT, U B GOJIbLIMHCTBE C/iyyaeB Hanpas-
JieHue MOBEPXHOCTHOTO TeueHHst COBNajaeT € HamnpaBJieHHeM BeTpa.
Mexay cKopoCTbiO BeTpa U CKOPOCTbIO BETPOBOTO TeUeHHsi B NMOBEPXHO-
CTHOM cJioe MoXKeT ObiThb HalaeHa 3aBuUcHMOCTb Buga v = KW, rue
serpogoti koappuyuent K ans o3ep obbiuHo cocraafer 0,01—0,02.
Berposbie Teuenunst B oszepax pocruraior 0,5 M/c.

BeTep BbI3bIBaeT TaKXe C2OHHO-HA2OHHbIE OEHUBEAAYUU Y POBHA.
Bosunkalowme nepekocbl ypoBHS CO3LalOT TaK Ha3biBaeMble KOMNEHCA-
{{UOHHbLE Te4eHus, Pa3BUBAIOLIMEC HHXKe CJI0R BOAbl, OXBayeHHOro
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BETPOBLIM TeYEHHEeM, H MPOTHBOMNOJOKHO €My HanpaBsJeHHble (pHc. 7.9)

[Tocnie mpekpallueHHss BeTpa Ha MHOTMX O3epax BO3HHKAIOT CeHIlH
(pa3n. 7.5), conpoBoxpawouiuecsi ceduegoimu Tewerusmu. CKOPOCTH
TaKHX Te4eHHH OObIYHO HEBEJMKH, HO B Y3KHX 3aJHBAX U NMPOJHBAX MOTYT
jpocturatb 1 m/c u 6ogee.

Berep co3naer TakKe 804HO8ble Teuerus, COBNafaiollle C HanpasJe-
HHEM pacrnpoCTPaHEeHHsI BOJIH.

Brekamolune B 03epa pekH CO31al0T NepeKkocbl YPOBHS BO/bl, MPHBO-
AsillHe K BOSHHKHOBEHHIO 2pasuTayuonHelx (CTOK0BbLX) Teuerul, HHOT 1A

pacrnpocTpaHsOUIMXCA Ha BCe 03epo,
W 0COGEHHO eC/IH OHO HEBEJHKO 10 pa3me-
“_"//’,7 py H mnporoyHoe. CKOPOCTH CTOKOBBIX
= 1, TeyeHHH 3aBHUCSAT OT CKODOCTEH TeueHHsi
Pid B BHajamouled B 03epo peke H MOTYyT
3 /3//’ JIOCTHraTb B HeNocpeACTBEHHOH 6/1H30-
‘;P” cti ot yctbs pekun 1—2 m/c. CBoeo6-
pasHble CTOKOBble TEUYEeHHs] BO3HHMKAIOT
Puc. 7.9. Cxema BosnukHOBenuss Y BOJIM3H MCTOKA BHITEKalollel U3 o3epa
BETPOBOTO (vl) M KOMMeHCaLHOHHOTO PEeKH.
(2) TeueHHH B 0O3epe H BEPTHKa/b-
HOe pacnpeesieHHe CKOPOCTH Teue- HepasHomepHoe pacnpenesenne 1o
nus () NPOCTPAHCTBY O03epa  TeMmIepaTyphl,
a MHOrjJa M MHHepaJ/iM3au{H BOJbl CO3JaeT FOPH3OHTAJbHble IPadHEHThb
MJIOTHOCTH M MEpPeKOCbl YPOBHS, BbI3bIBAIOULHE MAOTHOCTHbIE TeHUeHUs.
B 1epron HarpeBaHusi 03epa Temneparypa Bojbl BOJH3H Geperos Bhille,
yeM B cepelauHe o3epa. Takoe pacnpefesneHre TeMnepaTypbl BOabl CO3/1a-
eT MJIOTHOCTHYIO FOPH30HTAMNbHYIO UHPKYJSLHIO, HANPaBJeHHYIO B 60Jb-
WHX ray6oKHX o3epax B CeBePHOM MOJYLIADHH MOJA BJIHSIHHEM CHJIbl
Kopuonuca nporus uyacoBoll crpesku. B mepuon oxsma)kaeHus, Korpa
y GeperoB temnepaTypa BOIbl HHXKE, 4YeM B cepejliHe 03epa, BO3HHKaeT
MJIOTHOCTHASI FTOPH30HTANbHAS LUHMDPKYJISILKMSA, HanpaBJeHHasl 110 4acOBOH
crpesike. CKOPOCTH MJIOTHOCTHBIX TEUEHHH AOCTHTaloT Ha JlamoKckom
o3epe 0,35 m/c, Ha Baifikane 0,5 m/c. U3meHenns ypoBHsi, 06yc/oBJieH-
Hble H3MEHEeHHsIMH aTMOC(epHOro AaBJieHHsi, BbI3bIBAIOT bapoepaduenr-
Hble Te4erusl, CXOAHble C KOMIEeHCALlHOHHbIMH TeUeHWSIMH, CBA3aHHbIMH
C BETPOBbIMH H3MeHEHHSIMH ypOBHSI (cM. puc. 7.9).

BoaHeune B o3epax. BosHenHe B o03epax, 0cO6€HHO HeGOJbLIKX,
MMeeT psii Oco6eHHOCTeH, CBSI3aHHbIX C OrpaHHYEHHOCTbIO pa3MepoB
BOJOEMa M, KaK MpaBuJI0, HEGONbILHMH TJIyOHHAMH.

BosiHeHHe Ha 03epax B CBSI3H C UX HeGOJNbUIHMH pa3MepaMH pa3BHBa-
ercs ObicTpee, yeM Ha GOJbUIKX MOPCKHX akBaTopHsix. Tak ke 6bicTpO
BOJIHEHHE Ha o3epax M 3aTyxaer nocjse ocaabJjeHHss M NpekpalleHHs
neiictBusi Betpa. Boanet 36i6u, nepemeulalolldecss B BoLOeMax MocJe
npeKpauleH1s JeHCTBHsi BeTpa, Ha HeGOJbIIHX o3epax HabJioAalTCs
peaKo.

BosnHeHre B o3epax 0OblYHO MeHee yNopsijo4eHHOe, YeM Ha MOpsX.
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BoAHbL, KaK NPaBUJIO, TPeXMepHble (XOPOWO BbipaxKeHHbIH (PPOHT BOJIHbI
oTCYTCTByeT), GoJsiee KpyTble, yeM Ha MoOpsAX. Kpyru3na 80AHbL — 3TO
OTHOWeEHUE BbLCOTHL BOAHbL hy K ee OauHe \.

Ha kpynHbIX 03epax MakCHMaJibHasi BbICOTA BOJIH MOXKET JOCTHraTh
3—4 M, HHoraa 5—6 M (03. Muuuran, o3. Jlagoxckoe) Ha Kacnuiickom
MOpe MaKcCHMaJibHas BblcoTa BOJH ewe OGosbwe. Ha Manbix o3epax
BbICOTA BOJIH 06bluHO He npeBbiwaet 0,5 M. KpyTH3Ha BosiH Ha o3epax
B cpelHem okoJjo 0,1

[Tapamerpbl BOJIH Ha o3epax (BblCOTA A, W IJHHA A) 33BHCAT OT
ckopoctH Berpa W M MJHHBI pa3roHa BoJH D M, corsacHo ¢opmysam
B. I' AHgpesinoBa, paBHbIL:

hs = 0,0208W3/*D'/3 (7.18)
A = 0304WD'2 (7.19)

rae hs 1 A BbipaxkeHol B M, W — B M/c, D — B km. CKopocTb pacmpo-
CTPaHeHHs1 BOJHbI ¢ HA MEJKOBOJAbEe MOXKeT ObiTb NPHUOJIHKEHHO onpeje-
JeHa no ¢opmyae JlarpaHxa — 3pu:

c ~ \/gh, (7.20)

rae h — raybuHa mecra. Torga nepHoa BOJIHBL JIEFTKO pacCUMTATb MO
COOTHOWEHHIO T = A/C.

Hnst onpefeneHnsi napamMeTpoB BOJIH Ha 03epax pa3paboTaHbl clely-
aJlbHble HOMOTDaMMbl, T03BOJISIIOLLHE PACCYUTHIBATD A, A H T 110 JAHHBIM
0 ckopocTH Betpa W 1 BpeMeHH ero aedcTBHUSA f, LauHe pasroHa D u ray-
GuHe h.

Mepememnsanue B o3epax. PU3HUECKUMH PHYHHAMH BepPTHKAJBLHO-
ro nepemeliHBaHHA BOJ B o3epax SMBJSIOTCSH Da3jMuMs B MJIOTHOCTH
BOJbl, BbI3bIBAIOLLHE KOHBEKTUBHOE nepemeuiusanue, W NeHCTBHe BeTpa
(BO/IHEHHE, BeTPOBble TeUEHHs), NPUBOSILLHE K uHAMU1EeCKOMY nepeme-
WUBAHUIO.

KoHBekTHBHOE NepeMellHBaHHe HabmiOgaeTcss B 03epax C MPECHOH
WJIKM COJIOHOBATOH BOJOH MPH HapyuUleHHH NJOTHOCTHOH YCTOHUMBOCTH
BOZHbIX Macc, BbI3BAHHOM, Hanpumep, BeCEHHHM HarpeBaHHeM HJIH OCeH-
HUM OXJlaX[eHHeM MOBEpXHOCTHOro CJOSl BOAbl JO TeMiepaTypbl HaH-
Gosbliefl MNJOTHOCTH. BeprHka/ibHas NJOTHOCTHas cTpaTHdHKaUHUA
B 03epax MpensiTCTByeT AMHAMHYECKOMY MepeMellHBaHHIO.

7.7. TEPMHUYECKHHA H JIEQOBbIA PE)XHM O3EP
7.7.1. TenaoBoit 6ananc o3ep

Onsi GosbluMHCTBA 03€p TJAaBHbIMH TNPHXOAHbIMH COCTABJSIIOLHMH
TemJaoBOro GafaHca sIBJASIOTCA COJMIHEYHasl paadauns Oc, MNocTynjieHwe
Tensa W3 atMocdepbl NpH TypOYJEeHTHOM Temioo6MeHe O, OT LOHHbIX
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rpyntoB 5, ¢ peunbiM cTokoM O, M noa3eMHbIMH BOAaMH O, Bblde- |
JleHHe TeMIOThl NPH KOHAEHCALUH BOASHOIO Napa Oyouy M MPH JEL006pA-

30BaHHH O,y Tennora pacxonyercsi B 03epax Ha 3¢ peKTHBHOE H3ayue-
Hue [, IpH nepenaue B npouecce TypGyJeHTHOro Ttensoo6MeHa B aTMoc-
depy Ourw, NMPH MNOCTYIVIEHHH B TPyHTH AHa O, Ha HcnapeHHe Oye
¥ TasiHie Jbaa Oq,. Hactb TernnoThl Opey YHOCHTCA M3 03epa C BbITeKaio-
LU(MMH H3 HEro peyHbIMH BOJAaMH (AJsi CTOUHBIX 03eD) H C NMOA3EMHbIM
OTTOKOM o1, B pesysnbrarte coueTaHHsi MPUXOAa M Pacxofa TEIJIOTHI
M3MEHSIeTCS TEIUIOCOepKaHie BOL B o3epe A O.

C yyerom cka3aHHoro, obiuuee ypaBHeHHe TemJaoBoro 6asaHca BOAHO-
ro o6bekra (2.7) mpUMeHHTEJbHO K 03epy MOXKHO NMPeACTaBHTb B ClAely-
oleM BHIe:

8C + G;M + er_*;; + 6;& + 8;8113 + 8;}(;}(11 + 8.mul =
=1+ Osnw + 05 + Opu + Omoza + Open + B + AO.(7.21)

Hanmomuum, 4to conHeunas paauauns 0. = (Q + ¢q) (1 — r), roe
Q ¥ g— mnpaAmas M paccesiHHasi COJHe4YHasi pajuauus, r — aibbeno
noBepxHocTH o3epa. Pasnoctb O; u | cocraBisier Tak Ha3biBaeMblH
paarauroHubld 6anaHc. Okoua, Onen, Ouen M Ony ONpenensiores no Gopmy-
aam (1.11) — (1.12) BeauuyuHbl NOCTYNJIEHHS] H yHOCA TelJa C PeYHbIM
CTOKOM MOXKHO OMNpeJe/iHTb NMo (opmyJe TemIoBoro croka pek (6.57).
Ynenbl ypaBHeHHs TensoBoro 6ajaHca 03ep BblpaKaioT JHG0 B eIHHH-
uax renjotbl, [k, 160 (Yalue) OTHOCAT K eAHHHUE MJOoLaAH o3epa
(Ix/m?)

Hsmenenne rtemmocogepxkanus Bog B o3epe AO = cpVAT, rue
V — o6beMm o3epa (Hau paccmartpuBaeMoro ero caosi), AT — H3meHe-
HHe TeMnepaTypbl Boabl. Ec/in nmpuXxoaHasi 4acTb ypaBHEHHsI TENJIOBOro
6ananca Gosblue pacxogHoH, To A® > 0, 1 Boga B 03epe Harpesaercs
(AT > 0). B nporusononoxuom cayuae AO < 0, 1 Boga B o3epe
oxaaxpnaerc (AT < 0)

Hnasi 6oabliMHCTBA 03ep HaMOOJbLIMH BKJaJ B MNPHXOAHYIO 4acTb
ypaBHeHHsi TemsoBoro GanaHca naer O a Ttakxke O,. Haunbomee
Ba>KHbIM BHAOM DacXoJOBaHHsl Telsia B O3epax SIBJSIOTCH MOTEPH Ha
ncrnapeHue Oyq. [Toctynienne u yHoC Tema ¢ peyHbIM CTOKOM 3aBHCST
OT BeJHYHHbI NPHTOKA M OTTOKA BOA. ¥ KPYNHbIX 03ep Bpey 0ObIUHO
cocrasJsier 2—39% npuxoAHOH MK pacXoaHOH yacTH ypaBHeHusi. OnHa-
KO y He6o/bLIHX 03€ep (a TeM 6oJiee BOAOXPAHHIHIL) Opey MOXKET AOCTH-
ratb 20—25%.

HarpeBaHue W oXxJaX<[eHHe 03ep OCyLIeCcTBJsIeTCS IMIaBHbIM 06pa3oM
yepe3 UX NOBEPXHOCTb (COJMHeYHas paxHauus, 3pdekTHBHOE H3TyUueHHe,
teroobmMeH ¢ armocdepoit, morepu rtensa Ha ucnapedue). [lepemaua
Tensa Mo BepTHKaJW (OT MOBEPXHOCTH Ha ray6HHY W Haobopor) mnpo-
HCXOJHT B 03epe BCJeICTBHE BEPTHKAJIbHOIO NMepeMellHBaHHsl — KOHBeK-
THBHOTO M AMHAMHUYeCKOro.
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7.7.2. Tepmuueckas Kaaccupukauus osep

[Ipexkae yeM H3JOKHTb CyTb NMpocTedliell TepMHUYeckol KiaaccHbHUKa-
LMK 03€ep, NPeLJIOXKEeHHOH ellle B NPOLUJIOM BeKe LIBEHIIapCKHM 03epoBe-
gom ®. A. Dopenem, OCTAHOBMMCS HA THNAX TepMHYeCKO#H cTpaTHdHKa-
IHM B BOJOEMax.

Yeeauuenue temneparypst 8006t 0T OHA K NOBEPXHOCTU HA36LBALTCA
npamold TemneparypHol cTparugukayuel; ymewbuienue TeMNeparypel
800bL OT OHA K NOBEPXHOCTU HOCUT Ha38arnue 0b6paTHol Temneparyprol
cTparudukayuu; HaKowey, pasHomepHoe pacnpedesenue Temneparypol
8006l no eaybune HA36IBAETCA 2oMOTepMuel.

¢. A. dopenb noapasfesHs Bce NpecHOBOAHblE BOJOEMbl MHpa Ha
TpH rpynnel: 1) noasprele (WM x0a00HbIe) ¢ TemnepaTypod B TeuelHe
pcero roga Huxe 4°C u npeobsananuem o6paTHOH TemmeparypHOH
crpatnukaunn (puc. 7.10,a); 2) rponuueckue {uau renasvie) c Temne-
paTypoil B TedeHHe Bcero roja Bbliwe 4° C u ¢ npeobnafnan1em NpsmMo#
TemnepaTypHol crparudukauun (puc. 7.10,6); 3) osepa e ycaosusx
ymepennoeo Kaumara ¢ remneparypol gotue 4° C u npsamoil Temneparyp-
Hol cTparuguxkayued aretom u temneparypoi nuxce 4° C u obparnoi
remneparyprol crparuduxkayuei 3umod (puc. 7.10,8).

7.7.3. TepMHuecKuid peXXHM o03ep B YCJOBHAX YMEPEHHOro KJaumara

TepmuyeckHil pexXHM O3ep TpeTbel TIpYNNbl, MO KAACCH(PHKAUUH
Qopensi, Haubosee cioxeH. Paccmorpum ray6okoe caabonpoTouHoe
NPECHOBOJHOE 03ep0 B YCJOBHSIX yMepeHHOro kKiaWmara. B pexume
TeMrepaTypbl BOAbl B O3epe BbIAEJSAIOTCA 4HeTbipe ce3oHa (mepuona)
BECEHHEero HarpeBaHdsi, JETHEro HarpeBaHHsi, OCEHHEro OXJaX/JeHHs,
3MMHEero OXJaxIeHHS.

3uMmoil nojo NbJOM B 03epe ycTaHaBJMBaeTcss o6paTHas Temlepartyp-
Rasi ctpatudukauus (puc. 7.10,8, /). B noBepxHOoCcTHOM csi0e Temnepary-
pa 6auska k 0° C, B npuaoHHom cioe — okoso 3—4° C.

B nepuon secenrneco Hacpesanus TemnepaTypa BOJAbl B MOBEDPXHOCT-
HOM cJjioe moBbiliaetcs. JTOT MpoUecC HayHHAeTcs, KOraa 03epo elle
MOKPHITO JbJOM, M NPOAOJKAETCsl Moc/de CX0Aa JeAsiHOro [0KpoBa.
Korpga temnepaTypa mnoBepXHOCTHOrO CJIOSl CTAHET HECKOJbKO Bbillle
TemIepaTypbl HHXKepacHOJIOKEeHHbIX CJI0eB, HapyWHTCS BepTHKaJjbHasi
TJIOTHOCTHAsI YCTOMUMBOCTb BOJA: GoJiee NMJIOTHasi BojAa C TeMmIlepaTypoi,
6auskoit k 4° C, HayuHaeT OMycKaTbCsl, @ MeHee TemJasi H MeHee MJIOT-
Hasy — NoJHMUMAaTbCsi K MOBEPXHOCTH. BO3HHKILee HHTEHCHBHOE BepTH-
KajibHOe KOHBEKTHBHOe IepeMellHBaHHe MpPHBEAET K BbIPaBHHBAHHIO
Temnepatypbl 10 BepTHKaau (puc. 7.10,8, 2), Hacrynaer 8ecexHHAs
eomorepmus (0o6biuHo 0pH Temnepatype okosao 4°C). B sro Bpems
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Puc. 7.10. Cxema teMnepaTypHoii cTpaTHdHKauuu B o3epax NoJsipHbIX (a),
TponHUeCKHX (6) W yMepeHHOro KJAHMAToB (8):
1 -— o6paTHas TemneparypHas cTpaTHGHKaUNA 3HMOH, 2 — BeCeHHAs roMoTepMHs,
3 — npamasn TemnepaTypHan ctpaTHPUKanHA netom, 4 — oceHHsia romoTepMHsa, A —
BeCeHHee HarpeBaHHe, b — neTHee HarpeBaHHe, B — oceHHee oxaaxaeHne, I —
3UMHee OXJaaxKaeHHe, | — INHAHMHHOH, [ — MeTanuMHHOH, [// — rHNONHMHHOH,
1V — nepanofi nokpos

CO3/al0TCA MPeANOChIUIKH H [J/1s1 BEPTHKAJbHOrO JAHHAMHYecKoro (BeTpo-
BOT0) nepeMeliMBaHusi. Bona B Tosiue o3epa Moxker 0GHOBHTBCH.

B nepuod aernezo nacpesanus B 03epe yCcTaHaBJIHBAeTCsi NpAMAs
Temneparypras crparugukayus (puc. 7.10,8, 3) Haubosnee BbICOKYIO
TeMnepaTypy NpHoOpeTaeT no8epxXHOCTHoLE Caol 8006l (INUAUMHUOR).
Huxke 3T0ro c/10s JieXKUT Tak Ha3biBaeMblil CA0U Temneparyproeo CKa4Ka
(merarumnuon ). OCHOBHAS e TO/MLLA 03epHbIX BOJ COXPAHSET OTHOCH-
Te/NIbHYIO HEeBLICOKYIO TeMIepaTypy. DTOT CJAOH Ha3blBAeTCH euUNnoOAUMHU-
OH. B 3nuauMHKMOHe TemmepaTypa BOIbl MOXeT MoBblwaTtbcsi A0 20—
25° C, B ruUmoJHMHHOHE TeMIepaTypa MOXEeT COXPaHsSITbCs PaBHOH 5—
6° C. Takum o6pa3om, B CJ10e CKayKa TemilepaTypa MOXeT pe3Ko H3Me-
HATbCsi Ha Beanuuny no 20° C (npu 3TOM BepTHKa/bHble FPaJHEHThI
temnepartypbl uHoraa gocturaior 8—10° C Ha | m). [Tpumep BepTHKaNb-
HOro pacrpejesieHdsi teMrnepatypbl B I1y6OKOM o3epe B JieTHee BpeMms
npuseaeH Ha puc. 7.11.

B nepuod ocenneco oxaaxcdenus temnepatypa B NOBEPXHOCTHOM
caoe noHnxkaercsi. [locsie Toro kak OHa cTaHeT HeCKOJIbKO HHXKe Temme-
paTypbl HHXKepacroJioXKeHHbIX cJioeB, 6oJiee MJIOTHble BOAbI HAUHHAIOT
OMycKaTbCsi BHH3, BO3HHKAaeT aKTHBHOe KOHBEKTHBHOe MepeMeLIHBaHHe.
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B pe3y/bTate yCTaHaBJIHBACTCH OCeHHAA 2omoTepmusn (puc. 7.10,8, 4)
Kak H BO BpeMsi BeCeHHeHl TOMOTEPMHH, CO3LAIOTCA YCJAOBHS W MJsi
gepTHKAJbHOrO JMHAMHUYECKOro nepemeninBaHusi. Boga B npuaoHHbIX
caosix o6HOBJsieTcA. [oMoTepMHust 06bIYHO YCTAHABJAMBAETCS MPH TeMe-
patype okono 4° C, a nHoraa (mpu CHIbHOM BeTPOBOM BO31eACTBHH Ha
MOBEPXHOCTb 03epa) M MPH HeCKoJMbKo Gosblueii Temnepatype (5—6° C).

Haxkonen, Hactynaer nepuo0 3umneeo oxaamOenus. B 310 Bpems
TeMnepaTypa B NOBEPXHOCTHOM CJioe MOCTeNeHHO MOHHKAeTCs 10 Temme-
patypbi 3amep3sanus (0° C aas nmpecHbIX BOA), Ha MOBePXHOCTH o3epa
o6pasyercsi JieflsiHOH OKPOB, a B ToJILUe BOJbl yCTaHABJAHBaeTCss 06par-
naa Temneparypras crparugukayus (puc. 7.10,8, [). Temneparypa
B NPHIOHHBIX caosix cHuXKaercsi 10 4° C, a uvoraa u po 2—3° C, a B men-
koBoaHbIX 03epax — H no 0,5—1° C. Ho Boaa Ha ray6uHax o3epa He
pocturaer 0° u He 3amep3aer, 4TO NpeLOXPaHsSieT KUBble OPraHU3Mbl OT
rHOeH.

HekoTopble HapylueHHsi B ONHCaHHble 3aKOHOMEDPHOCTH H3MeHeHHs
BepPTHKaJIbHOTO paclpejieleHHsl TeMnepaTypbl B 03epaXx MOTYT BHOCHTb:
CHJIbHOE BETPOBOE BOJIHEHHE, Bbi3blBaiollee JHHAMHUECKOe TlepeMellinBa-
HHe, HHOTZa B MEJKHX 03epax MpHUBOJsILEE K TOMOTEPMHH AaKe B JeT-
Hee BpeMs; aHTPOMOreHHOe BO3JefcTBHe, NposiBJsiiolleecsi 16O B cO6po-
ce B 03epo Harpertbix Boa (Hanpumep, orpaGotautbix Bog [PIC), aubo
B MCKyCCTBEHHOM MepeMelIHBaHHH BOJA B HeGOJIbIUMX BOAOEMAX /IS
oboraileH1si TMPHAOHHBIX CJOEB KHCJAOPOAOM B 3MMHMH mOAJIeNHbIH

NepHoI.
BHyTpHroaosoe u3meHeHHe TeMnepaTypbl BOJbl B pacCMaTpHBaeMOM
o3epe CXeMaTHYHO IfpeacraBjeHo Ha puc. 7.11. O6pawaior Ha cebs

BHHMaHUe TaKHe OCHOBHble OCOGEHHOCTH BHYTPHIOJ0BOro X0/a Temrepa-
TYpbl BOJAbl B 03epe.

Bo-repBbix, H3MeHEHHsi TeMNepaTypbl Ha MOBEPXHOCTH BOJbl OTCTAIOT
OT U3MeHeHHH TemnepaTypbl Bo3ayXxa. Bo-BTopbix, oTpHuaTe/ibtble 3HA-
YeHMsi TemMnepatypa BOJbl B PECHOBOJHOM O3€pe NPHHHUMATb He MOXKeT,

0 2 4 6 68 10 12 14 0,00, Mr/n
r 1 1 1 T T 1 T
6 8 10 12 14 16 18 20 T°C
0 L L A
s /
101
151 ~~ 3
20
Puc. 7.11. Tunuunoe pacnpenenenue
%5+ 7 no raybune Temnepatyps Boab (/),
30 colepauua Kucjopolaa (2) M AHOK-
§ cuaa yriepoaa (3) B riy6okom osepe
hu B JleTHee BpeMs
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103TOMY Cpe[Hsisi rogoBasi TeMilepatypa BOIbl B TOBEPXHOCTHOM cJioe
o3epa Bblllle, YeM CpejHsiA rojoBasi Temneparypa Bo3ayxa. B-tperbux,
pa3max KoJsie6aHHi TeMmmepaTypbl BOAbl B MOBEPXHOCTHOM CJloe Cyllec-
TBeHHO 6oJiblue, yeM Ha raybuHe. Ecad y MoBepxHOCTH 3Ta BeJMuMHa
moxer gocturath 15—20 n npaxe 20—25°C, to y nHa B rayGoKoM
o3epe — Bcero 2—4° C. V3ameHeHnusi Temnepartypbl Ha TJyOuHHe Bcerja
OTCTAIOT BO BPEMEHH OT €€ W3MEeHEHHH B BblUIESEKALIUX CJIOSIX.

Ha puc. 7.12 BblxesnieHbl XapaKkTepHble NepHObl TEPMHUECKOTO PEKH-
ma o3epa. [lepuon BeceHHero HarpeBaHusi A HauMHaercsi, KOrjaa 03epo
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Puc. 7.12. CxemMa BHYTPHroJOBHIX H3MEHEHHI TeMnepaTyphi
Bo3ayxa (/) W TemnepaTyph B TMOBepXHOCTHOM (2) W mnpH-
NOHHOM (J) cnosiX rAy6oKOro npecHoBOAHOrO 03epa B yMe-
PeHHbIX LIMPOTAaX CeBepHOro moaywapHus, 4 — JenocTan:
nepuodsi: A — BeceHHero HarpeBaHHs, b — neTHero HarpeBaHus,

B — ocenHero oxnaxneHnns, I — 3HMHero oxnaxiueHns (apyrue
0603HaYeHHst CM. B TeKCTe)

elle MOKPbITO JMbAOM, HO yXKe NOBbllIaeTCsl TeMneparypa BoAbl (ToYKa a),
a 3aKaHYMBaeTcsl, KOrfa temiepartypa B MTOBEpXHOCTHOM H NPHIAOHHOM
CJI0siX BblpaBHHBaeTcsl W craHoBuTcs paBHO# 4° C (touka g). [lepuon
JleTHero HarpeBaHusi 5 okaHuuBaeTCsl NpPH AOCTHXKEHHWH TeMnepaTypo#
B NOBEDXHOCTHOM cJoe MaKcMMyMa (rtouka c¢). B npumonunom cjoe
MaKCHMYM TeMIepaTypbl HacTynaer no3xe (rouka ¢’) [lepuon oceHHero
oxJlaXJeHuss B 3akaHuMBaeTcsi, KOria temmnepatypa B MOBEPXHOCTHOM
M TNPHIOHHOM cJioe BbipaBHHBaercsi (mpubsndurtesnbHo npu 4° C, touka
d). YU HakoHel, nepuon 3HMHero oxJaxaeHusi I oKaHYHBaeTcsi, KOria
B KOHLE 3MMbl Temneparypa MPHAOHHOrO CJOSi NOCTHFHET MHHHUMYyMa
(Touka a'), a B MOBEPXHOCTHOM CJIOE TeMIepaTypa HauMHaeT NoBblaTh-
ca (Touka a)
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CyTouHble KoJe6aHHsi TeMmmepaTypbl BOAbI, KdK H Ce30HHbIE, TaKxke
3aTyXaioT ¢ IayOHHOIL.

B npouecce HarpeBaHHsi H OXJIa)KAEHHS BOAbI 03ePa MOXKET OTMe-
yaTbcsd 60Jbliasi TOPH30HTaNbHAS HEOAHOPOAHOCTb, O0CO6EHHO B 60Jb-
wux o3epax. Ha npubpexHbIx MeJKOBOAbSAX Boga ObICTpee NporpeBaercs
1 GblcTpee ocThiBaeT. B LeHTpanbHbiX palioHax o3epa 6sarogapsi MHep-
((HOHHOCTH TEIJIOBbIX N1POLECCOB B 60JbIIKX 06 beMax BOAbl TeMneparypa
u3MeHsieTcs: 6osee MeJJIEHHO.

Haubosee xapakrepHa /sl KPYIHbIX H TJyGOKHX 03€p B YCJHOBHAX
yMEPEHHOro KJHMaTa TOPH30HTa/lbHas HEOJHOPOAHOCTb TeMHepaTyphl
BOJIbl BECHOH H 0oCceHbiO. B npouecce BeceHHero HarpeBaHusi TeMneparypa
BOJbl B MpHOGpexHbIX paoHax Gbictpee focturaet 4° C, ueM B ueHTpaJb-
Ho#l uactH o3epa. [Ipu mocneayoleM HarpeBaHHH MeK Ay NPHOPEKHbIMH
BOJAMH, HarpeTbiMH [0 Temnepatypbl Bbllie 4° C, 1 BogamMH ULEHTpPaJb-
HOW uacTH o3epa c temneparypoil Hixe 4° C hopMHUpyeTcs Tak Ha3biBae-
Mblil Tepmu4eckuli 6ap — BepTHKAJbHBIA MOsiC ¢ TemmnepaTrypoi BOMbI
4° C (puc. 7.13,a) B 3Tom nosice Bona, uMelollasi MOBbIIUEHHYIO MJIOT-
HOCTb, onyckaetcsi. Tepmuuecknit 6ap M30JUpyeT NpHOpexHble GbICTPO
HarpeBaiolHecsi Boabl (Tenaoakrtusryto obracre TAO) ot 6osee xon01-
HOH BOABl LEHTpPasbHOH yacTH o3epa (Tenaourneprroti obaacru THO).
Bono- u remnoo6meH uepe3 rtepmuueckuit 6ap 3arpynsed. [To mepe
o6luero HarpeBaHHsl BojoeMa TepMHUeCKHH 6ap cmellaeTcsl K LEHTpY
03epa M B KOHLE KOHLOB HCye3aer.

Ocetblo npu6pexkHble Boabl oxgaxpgaiorcs go 4° C ObicTpee, uem
BOJbl LeHTpa/bHOH YacTu o3epa. [Ipu nocnenyiouiem oxaax<IeHHH BOJ,
TaK Ke KaK W BeCHOM, BO3HHKaeT TepMHueckuil 6ap (puc. 7.13,6), orne-
Js0IHIA 6oJsiee XOJO4HbIE OXJaXKJalolllecss mpuOpeHble BOAbl (C TeM-
nepatypoii HHXke 4° C) oT Box ¢ temnepatypoii sbiwe 4° C. Kak u Bec-
HOH, TepMHUYeCKHH 6ap MocTeNeHHO cMellaeTcst K LUeHTPY o3epa. bynyuu
npexae Bcero cBoeoOpa3HblM TEMNOBbiM 6apbepoM B 03epHOH ToOJLIE,
TepMHUYeCKMH 6ap CAYXHT TakxkKe H AHMHAMHYECKHUM 6apbepoM Mexny
npuOpeKHbIMM BOJAMH M BOAAMH LEHTPaJbHO# yacTH 03epa, KOTOpble
Gsiarofapsi 3TOMy MOryT 06/1aflaTh H CYLUECTBEHHO Pa3/HuHbIMH HU3HKO-
XMMHYECKHMH M rHApPOOHOJOTHYeCKHMH cBoiicTBaMu. [ToaTomy posib Tep-
MHuyeckoro 6apa B BojOoeMax 4pe3BblualHO BeJiMKa. DTO siBJeHHe ObLIO
Brepsble o6HapyxKeHo ewe P. A. Popenem H geTasbHO HCCAELOBAHO
coBerckum o3epoBenom A. M. TuxomnpoBbIM.

CBoeo6pa3Hbl M3MEHEHHs] TeMmepaTypbl BOJAbl BO BpeMsi CrOHHO-
HaroHHbIx siBJeHHH. JletoM y HaBeTpeHHOro («HaroHHoro») 6epera, Kyna
Berep CroHsieT BOJY BEepXHero Harperoro cJosi, TeMnepatypa BOJbl
MOX>KeT HeCKOJIbKO MOBBLICUTbCA. 3aTO Yy NOABETPEHHOIO («CrOHHOTO»)
Gepera, rae 6Jarogapsi CrOHHO-HarOHHOH WHPKYJSIUMH Ha MNOBEPXHOCTb
NMOAHUMAIOTCH TJAyOMHHble BOAbI, TeMmepatypa BOIbl MOXeT pe3Ko
ynactb. Tak, nmo HabmioaeHusim b. B. Borocnosckoro, Ha OHexXcCKOM
O3epe BO BpeMsi BeTpa B HauaJie aBrycrta y HaBeTpeHHOro Gepera remie-
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TAO 4°‘ . 4°  TAO

Puc. 7.13. Cxema tepmuueckoro 6apa (no A. M. Tuxo-
MHpPOBY) BeCHOHl (@) u oceHblo (6):
| — Tepmuyecknit 6ap, 2 — UHPKYRAUHA BOA, 3 ~ - H30TepMbl

patypa Boibl 6bl1a 15,5—16,5° C, a y noaserpeénnoro — Bcero 5,7—
5,8° C.

TepmuueckHi pexXHM o03ep C MOBbILIEHHOW muHepanu3aluell BOMbI
CYLIECTBEHHO OTJIHYAETCs OT TEPMHUECKOTrO PeXXHMa npecHOBOIHBIX 03ep.
JletoM cu/ibHO MHHepasuH3OBaHHble BOJAbl MOTYY HarpeBatbcsi 10 50—
70° C. 3umoli Takasi BOJa B IOBEPXHOCTHOM CJ/I0e, He 3amep3asi, OXJax-
AaeTcsi 10 3HAYNTEJIbHON OTPHLATENbHON TeMIIePaTypbl. Y AHA XKe MOXKeT
COXPaHHTbCsI B TEUEHHE BcCero roJa noJIOXKHTeNbHasi, HHOrjJAa 3aMeTHO
NMoBbILI€HHast TeMleparypa BOAbI. TepMHl{eCKHﬁ PexXum 03ep C COJIOHOBA-
TOH WM CONEHOW BOAOW (BOLOM MOPCKOH COJIeHOCTH) HMeeT MHOrO
o611ero ¢ TepMHUECKHM peXHMOM MOpeH.

7.7.4. Jleposbie siBAEHHsI HA O3epax

Osepa 10 XapakTepy JeaA0BOro pexKMmMa B 3aBHCHMOCTH OT KJAHUMATH-
YeCKHX ycnosm‘iv MOPa3feNAIOTCA Ha HeThIPe rpynnbl: He HMelOLLHE
JieJOBbIX ﬂvBJleHHH, C HEYyCTOHUYHBbIM JIEAOCTABOM, ¢ yCTOﬁ‘«lHBbIM Jiegocra-
BOM 3HMOH, C JIeJOCTAaBOM B TeyeHHEe BCero roag.

y 03ep TpeTbeﬁ rpynmnbl, TaK Xe KakK H 'y aHaJIoryyHbIX pPekK, BblaeasiioT
TPpH XapaKTepHbIX ME€pHOAa JIE0BOro pEXHUMa: zamep3arnusn (OCQHHHX
JIeloBblX sIBNEHHIT), nedocTasa, 8CKpoITUA (BECeHHMX J€OBbIX siBJe-
HUH).

JlenoBble siBJI€HUST HAUHHAIOTCS MOCJE TOTO, Kak Temneparypa nosep-
XHOCTHOrO C/a0s AOCTHrHET TOUKH 3aMep3aHus (()° C s []pe(:HOBO}leIX
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o3ep, ToYKa A Ha pHuc. 7.12) IDTOT MOMeEHT, B CBOIO ouepellb, HacTyllaeT
HECKOJIbKO [O03)XKe Mepexoda CPelHeCYyTOYHOH TeMmeparypbl BO3Jyxa
yepe3 0° C (Touka g) JlemocraB ycraHaB/MBaeTcs MO3XKe HauaJja
JIelOBbIX sIBJEHHH (TOuKa i).

B To#i Xe nocnenoBaTesbHOCTH HACTYyNalOT XapaKTepHble MOMEHTHI
JIefIOBOro PeXXHMa B BeCeHHHH NepHOI: CHayaJa cpelHeCcyTOYHasl TeMmIe-
patypa Bo3ayxa nepexoiut uepe3d 0° C (Touka e), 3aTeM HauHHaeT
MOBbILIATLCA TeMNepaTypa BOAbI B IOBEPXHOCTHOM CJioe 03epa (TOuYKa a)
U, HaKOHel, ¢ HeKOTOpbIM 3aMO03aHHeM 03epo OCBOGOKAAETCH OT Jibla
(Touka f)

OceHHue sel0Bble SIBJEHHSI HAUHHAIOTCA B HaHGoJjiee GBICTPO OXJMax-
JalolKHXcs npubpexHblx paloHax o3epa. Ha ormensix y 6eperos BO3HH-
Kalot 3abepeeu. Ha kpynHblIX o3epax 3TH JejasiHble 06pa3oBaHHs (KAK
¥ Ha Mopsix) HasbiBaioT npunaem. O6pa3oBaHuio 3a6eperos NpensiTCTBY-
eT BOJIHEeHHe.

Hapacranve sbla B NepHod JMefocTaBa MPOHCXOAHT TeM ObicTpee,
yem CypoBee 3WMa M MeHblIe c/10H cHera Ha Jbay. [1o aHasoruu ¢ pekamu
JJ1s1 pacyeTta HapacTaHHsl TOJILUMHBI JibJa NPHUMEHSIOT (GOpMyJbl THNA
tdopmyn bBoinuna (6.58) — (6.59).

Og3epHblit Jiex 06bIYHO HMeeT cJOHCTOe cTpoeHHe. HemocpeacTBeHHO
Ha MOBEPXHOCTH BOAbI JIEXKHT TNPO3pPauHbll B00H6LE KpucTarau4ecKul
se0, Ha KOTOPOM B CJlyyae BbIX0Aa BOAbI [0 TPEIIHHAM H3 NPOMUTAHHOIO
BOJOH cHera o6pasyercsi MaJonpo3padyHblii 800HO-CHezo80U el (Ha-
cay3). Ilpn noaranBaHHHM W [OCHEAYIOUIEM CMepP3aHHH Jexallero Ha
Jdblly cHera ¢dopMHpyeTcsl CHeeo8ou aed.

TonwuHa J1bJa Ha o03epax ceBepo-3anaia espoieiickoit yacth CCCP
npocturaer 50—60 cm, Ha o3epax ceBepa Cubupn — 2—3 M.

Tasinne u paspylueHde Jbfa Ha 03epax NMPOHUCXOAHT NOJA BO3AeHCTBH-
€M COJTHeYHOH paaHalKH, Terioo6MeHa sbla ¢ atMocdepoil H ¢ Harpesa-
olefics BOAOK caMoro o3epa, Teilia, MOCTYNAOLLEro ¢ TajbiMH CHeroBbl-
MH, J0K1eBbIMH H PeYHbIMH BofaMH. B psine ciyyaeB 3ameTHOe BJIHsIHHE
OKa3blBAaIOT MW MeXxaHHueckHe (aKTOpbl — TeueHHsl, BOJIHEHHE, Betep.
Yame Bcero seq Ha o3epax Taer Ha Mecre, NpHYeM Jie] CTaHBaeT Kak
C BepxHel, Tak M C HH:KHel cBoeH nmoBepxHocTH. PaHblie Bcero sel Taer
BO/IM3K Geperos, y»Ke OCBOGOAHBIUIMXCSA OT CHEXHOro MOKPOBA H NO3TOMY
OblcTpee HarpeBaloOLMXCA. YUaCTKH 4KMCTOH BOJbI Y 6eperos, Tak:Ke Kak
W Ha pekax, Ha3blBalOT 3akpauramu. Yactb nbaa Moxer GbiTh BbIHEceHa
M3 o3epa BbiTeKaiolwed U3 Hero pekol. [TockosibKy /e[, CXOAHT Ha o3epax
no3:Ke, UeM Ha peKax, Ha BbITEKalOLEH H3 03epa peKke MOryT Hab/i04aTh-
€ /Ba Jeloxoja: «peyHoH» M «o3epHbii». Tak, Ha Hese mnosBjeHHe
«JIafl0OKCKOr0 Jiba» YyXKe MocJe OYHIUEeHHS OT «HEeBCKOro Jbaa» —
siBJIeHHe J0BOJIbHO OGbIYHOE.



7.8. OCHOBHbIE OCOBEHHOCTH F'MAPOXUMHUYECKHUX
U THAPOBUOJIOTHYECKHUX YCJIOBUHA, JOHHbIE OTJIO)XXEHHS O3EP

7.8.1. F'MAPOXHMHUYECKHE XapPAKTEPHCTHKH 03ep

Kaaccuduxkauus o3ep no MHHepaan3auuu. B coorBercTBHH ¢ 0biuei
KJ1accudrKaured NpHPOIHbIX BOJ M0 MUHepaJH3alHi 03epa MOryT 6biTh
nojapasjesieHbl Ha npecHoie (WIH NPeCHOB00HbLE) € CONEHOCTBIO MeHee
1%o0, coaonoBaTrsie ¢ coseHocTbio OT | 10 25%,, coaeHble C COMEHOCTbIO
6osee 25%o. O3epa nocsenHel rpynbl HHOrAa Ha3bIBAIOT COJSIHBIMH HJlH
muneparoroimu. O3epa ¢ oyeHb OOMbIUIKM COLepKaHHEM COJell Ha3biBa-
10T panHeimu.

HanmeHbllylo MHHepasu3alHMIO HMEIOT 03epa 30Hb H3OLITOYHOrO
M JI0OCTAaTOYHOro yBJaKHeHHsi. MuHepanu3dauus Boa B o3epax baiikau,
Onexckoe, Jlapoxckoe metee 100 Mr/a1. B 30He He10CTaTOYHOrO yBJIAXK-
HeHUs] MUHepa/su3auus o3epHoH Boabl Buile. B CeBaHe cosieHOCTb BObI
okoJio 0,7%o, banxawe 1,2—4,2%, Mccebik-Kyne 5—8%o, B Kacnuiickom
mope 10—12%,. B 60-e roabl coseHocTb Box ApaJsbckoro Mopsi 6blia
14—15%o0, k 1991 r. ona Bo3pocsna no 30%o, a k 2000 r. no nporuosy
coctaBHT 50—80%op, UTO CBSA3aHO C COKpallleHHeM NMPHTOKA MpPECHbIX BOJ
B BOJI0EM H yMeHblLIeHHeM ero o6bema BcaeacTsie ucnapedus. Haun6oab-
Wyi0 MHHepaJ13alHio 03epa HMEIOT B yCJIOBHSAIX 3aCYLWIHBOrO KJAHMara.
Tak, cosneHocTb BoAbl B 03epax nbToH U bBackyHuak cocrasasier 200—
300%o. CxoaHYyIO BEJHUHHY COJIEHOCTH HMeeT MepTBoe Mope.

Coaesoit 6ananc o3ep. [IpumeHnTelbHO K 03epaM ypaBHeHHe COJEBO-
ro 6asaHca MOXHO 3aMHcaThb CJAedyOLLHM 06pa3om:

R;;tq+Rr;}c_>n3+Rx=R;;q+Rr1_c>n3+Rae'rp+RociAR, (722)

rae Ry U Rpes — NPUXOL M PACXOA COJIEH C MOBEPXHOCTHBIM (peuHbIM)
CTOKOM, Ribas H Rioss — TO e, € M03€MHBIM CTOKOM, R, — MOCTyNJIeHHE
cosell ¢ aTMOC(epHbIMH OCadKaMH, Rgerp — BbIHOC cOJed C MNOBEPXHO-
CTH o3epa BETPOM, Roc — KOJHUECTBO COJIeH, OCarKAaloLHUXCA Ha [HO,
+ A R — u3MeHeHHe KoJM4ecTBa coJsiel B BOje o3epa 3a HHTepBas
BpeMeHH A f, npuueM A R = Rxon — Ruau, T1€ Ryay U Ryon — HauasbHOE
M KOHEUYHOe KOJIMUeCTBO cosiedl B 03epe 3a HHTepBan A f. UneHol ypasHe-
HUsa (7.22) BBIpaXKAIOTCSA B eIMHHLAX Macchl (Kr)

Jlio6o# usmeH ypasHeHuss (7.22) moxer ObiTb MpeacTaBJieH Kak
npou3BegeHde ob6bema mnocrynamoueld (yxoasiued) BOAbl Ha COOTBET-
cTByOILYI0 MHHepanu3auuio: R = 0,001 MYV, roe o6bem Boabl Moxer
6biTb BbIpa’KeH yepe3 pacxof Bodnl V = Q Af; MHHepanu3auuss M Bbl-
paxaercsi B Mr/J uau r/m®, V — B M3; muoxureab 0,001 Heo6xonum nas
nepeBoja FPaMMOB B KHJIOrpaMMbl. 3aMeTHM TaKXKe, YTO NMPHUXOL U pac-
X0A caMOM BOJbl, BbIpaXKeHHble B eAHHHLAaX o6beMa (M*) uaH ciost (MM),
JOJIKHBI TIOJUMHATLCA YpaBHEHWIO BOAHOro 6aJjaHca o3epa (7.3).

a5 cTouHblX 03ep OCHOBHOM BKJaj B ypaBHeHHe (7.22) pnaer mno-
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cTyIJIeHHEe H yHOC coJiell ¢ peuHbIM cToKoM. Tak, misi Jlagoxckoro o3epa
Rpes cOCTaBJsieT 969% npHXOLHOH uacTH ypaBHEHHsi GanaHca coJei,
Rpew — mouth 1009 pacxoanoit ero yactu. [lisi CH/IbHO MHHEPaJIH30BaH-
HbIX 6ECCTOUHBIX 03ep 3aCYLTHBOI 30HbI B IPUXOAHONH YaCTH ypaBHeHHS
BO3pPacTaeT poJib MPHTOKA COJMeH C MOJA3eMHBbIM CTOKOM, B PacXOJHOH
yacTH CyLLEeCTBEHHAsl pPoJib HAYHHAaeT MPHHAAJ/eXaTb 0CaXIEHHIO coJielt
{1 BBIHOCY cOJied BeTpoM.

Xumuuecknit coctaB o3epHbix Boj. OT MeHee 3acyllJTMBbIX paiOHOB
k 6oJiee 3aCyLIVIMBBIM YBeJHYHBAETCH MHHEpaJNU3aluusi BOJbl 03ep; B 3TOM
»Ke HalpaBJIEeHHH MPOHCXOAHT TpaHC(HOpPMALHsI OCHOBHOIO XHMHUYECKOIO
cocTaBa BOJ, (COOep»KaHHS aHHOHOB M KaTHOHOB): BOJbl H3 rHAPOKap6o-
HATHOTO KJjacca nepexoasit B Cy/ibaTHbI H XJOPHAHBIH H M3 KaJbliHe-
BOH rpynnbl B MarHHeBYIO H HaTPHEBYIO 1O CJeAylOLLEH cXeMme:

HCO3;— SO;~ — Cl™
Ca2+3—-_:Mg24+ :Na+ } (7.23)

B Boae osep tyHapbl npeo6aapaior nounl HCO3z u Sit, B o3epax
secHol 3oul — HCOzn Ca*t B osepax crenuoit sousl — SO3~ HCOs;
Na*t u K Bosepax nycteinn — Cl~ u Nat (Bona Takux o3ep npu6iu-
XaeTrcsl Mo CBOEMY COCTaBy K OKeaHHueCcKoH)

B HexoTOpbIX CO/ISIHBIX 03€paXx BOAa NpeacTaBsJsieT co60i paccoa, niu
pany, colepKallylo COJH B COCTOSIHMH, OJIH3KOM K HacbluleHHio. Ecau
TaKoe HacblllleHHe AOCTHIHYTO, TO HAYHHAETCH OcaX<JeHHe coJiel, H o3e-
po mpespaluaercs B camocadounoe. CamocaaoyHble o3epa nojapasjesns-
I0TC Ha KapboHnaTHele, CcyregarHeie, xaopulrnsie. B mepBbIX H3 HHUX
ocaxpalorcsa kap6oHatbl, Hanpumep coga Na.CO; 10H.O (npumepom
MOTYT CJAYXHTb cofoBble o3epa B KyayHauHcko# crenmu). Bo BTopbix
ocaxjalorcs cyabdarbl, Hanpumep MupabuautT Na,SO, 10H0 u 3nco-
mutr MgSO, 7H,O (3annB Kapa-bBoras-I'on Kacnuiickoro mops).
B TpeTbHX ocaKAalTCs XJOPHABI, HalpHMep rajut (MoBapeHHasi COJib)
NaCl (o03. BackyHuak)

[Tomumo pacTBOpeHHbIX coJsieil Bojga O3ep COAEPXKHT OHOreHHbIE
BeulectBa (coeinHenusi azora N, docdopa P, kpemuus Si, xkenesa Fe
M 1p.); pactBopeHHble ra3dnl (Kucaopolx Oz, asor N, AHOKCHA yriepojaa
CO,, ceposogopoa HsS u ap.); oprannyeckre Belecrsa.

BuorenHble Bewectsa B 03epPHOH BOJe HEOOGXOAMMBI AJs XKH3Hexes -
TeJbHOCTH BOJHbIX OPraHH3MOB, OHAKO HX H36bLITOK MPHBOAMT K yXy.I-
WeHHI0 KayecTBa BOJAbl B 03epax.

Kucaopon mocrynaer B o3epa B OCHOBHOM H3 atMocdepbl, a Takxke
npoayuupyercsi B npouecce ¢orociHre3a. fIpu n3bbiTke KUCIOPOA yXO-
LMT K3 BoAbl B atMocdepy. OH TakKe pacXo4yercsi PH AblXaHHH BOIHBIX
OpraHM3MOB, NPH Pa3/0KEHHH H OKHUCJEHHH OPraHHYecKoro BellecTBa,
Haxomsiuterocss B o3epe. CojepxKaHHe KHCJIOpOAa B BOAHOH TOJILE
03epa — HerpeMeHHOe YCJO0BHE KH3HH M DPa3BUTHA GOJbLIHHCTBA BO-
IHbIX OopraHu3MoB. B mnpouecce HX XKH3HeNeATENbHOCTH KHCJAOPOI IO-
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TpebssieTcsi, 8 JHOKCHA yraepona Bbiaensiercs. [lostomy k kKoHUy JeTHe.
ro nepuojga B raybOKMX MeCTaX 03epa MOXeT BO3HHKHYTb HeJ0CTaTOk
KHCJI0poa H u36GbITOK AHOKCHAa yraepoaa (cm. puc. 7.11). [TnorHocTHAS
(TemnepatypHasi) ctpaTiHdHKauus MPensTCTBYeT B 3TO BPeMsl BePTH.
KaJbHOMY NepeMeLlHBAaHHIO H OGHOBJIEHHIO BOA. AHA/OTHYHAS CHTyalHs
OGbIUHO CKJIaJbIBA€TCSl K KOHILY 3MMbl, KOrJa HeL0CTaTOK KHCJIA0pOna
B MPHAOHHBIX CJOSIX MOXET [aKe NMPHBECTH K 3aMOpy pPbIObl.

O6oraluieHue TOJIULH BOAbl KHCJOPOAOM NMPOUCXOAHT BO BPEMSI HHTEH-
CHBHOTO BEPTHKAJbHOIO KOHBEKTHBHOIO H IHHAMHYECKOTO fepeMellHBa-
HUsi (OOBIYHO B MEPHOIbI BeCEHHEH W OCEeHHeH TOMOTEPMHH).

CepoBogopoa MOKeT 06pa30BaTbCsl B MPUAOHHBIX CJOSIX HEKOTOPLIX
03ep NpPH pas3jloKEeHHH OpPraHHYecKHX BeLLEeCTB B YCJOBHAX OTCYTCTBHSA
KHCJ0poaa.

HIHTeHCHBHOCTb M HaNpaBJ/JeHHOCTb ra3oofMeHa Bojgoema ¢ atMmocde-
poit (rnaBHbIH BHI NMOCTYNJIEHHS] M PacXo[0BaKHs ra3oB B BOJOEMax)
onpenessiioTCs CTeneHbi0 HACBILLEHHOCTH BOJAbI ra3aMH, B CBOIO oYepelb
3aBHUCALLEH OT pacCTBOPHMOCTH ra3a I[pH ONpeleJeHHblX 3HAYEHHSX
TeMmnepartypbl M JaBjeHusi. EciM Bola MOBEpXHOCTHOro cJosi o03epa
HeJOChlllleHa, HanpuMmep, KUCJAOPOAOM, TO MPOHCXOAHUT €ro NorjoLleHHe
13 aTMocdepbl; ecji BOLA NepechllleHa KHCIO0POI0M, UaCTb ero yaaJser-
cs B atMocpepy.

7.8.2. 'napoOHosornyecKkHe XapakTepHCTHKH o03ep

Kak 1 apyrue BojaHble 06beKTbl, 03epa GoraThl 800OH6IMU OpeaHU3MA-
mu  (eudpobuontamu). llo ycarosusm nuranus B00HHIX 0pP2AHU3MOB
(Tpogpuueckum ycaogusim) o3epa MOAPA3AeNAIOTCH HA 0AUOTPOPHbLE
(rny6okue o3epa baiikan, Mcceolk-Kyab, Teneukoe u JIp. € MaJbiM KOJIH-
YeCcTBOM MHTATeJbHbIX BEWECTB H Ma/OH MPOAyKUHeH OPraHHYecKoro
BellecTBa), eaTpogHble (03epa ¢ GOJbIUMM MOCTYNNEHHEM MHTATe bHbIX
BellecTB, 6OJbIUMM COJepKAaHHEM OPraHHYeCKOro BeLLecTBa, MPOLYLH-
poBaHHe KOTOPOro BejeT K MepechllleHHI0 KHCJI0POAOM B NOBEPXHOCTHOM
cJioe BOJbl, a pas3/joxKeHHe — K HeJOCTaTKy KHCJOPOAa B THIOJHMHHO-

e); ducrpogreie (o3epa, coaep:Kallne B BOJe HACTOJNbKO H3ObITOUHOE
KOJIMYECTBO OPraHMuYeCcKOro BelleCTBa, 4YTO MPOAYKTbl €ro HernoJIHOrO
OKHCJIEHHs] CTAHOBAITCS BPeJHbIMH [UIS1 KH3HEAeATeNbHOCTH OPraHH3MOB,
KaK, Hampumep, B HEKOTODbIX 3a60JI0UEHHbIX paHoHaXx); Me30TpogHbie
(0o3epa co cpeAHHMH TPO(HYECKHMH YCJOBHSIMH)

EcTtecTBeHHas 3BOJOUHA He6OMbUIMX MO pa3mMepy 03ep B YCJOBHSX
XOJIOAHOTO M yMEDEeHHOrO KJAMMara HMAeT Mo CJAeAylolled cXeMme: OJIH-
rotpogHble — Me30Tpo(PHble — eBTpOodHbIe — AHCTPODHbIE 03epa — 60-
JoTta.

CywecTBeHHOe B.IHsIHHE Ha eBTPOHPOBAHKHE 03ep OKa3biBaeT X03sii-
CTBEHHAas1 AesiTeJbHOCTb — cOpOC 3arpsi3HeHHbIX BOJ, 6OraTbiX coeauHe-
HHUAMH (Pocdopa M asoTa (KOMMYHaJbHble, CEJbCKOXO3sIHCTBEHHbIE
M MpOMbIUIVIEHHbIE CTOKH, BO3BPaTHble BOAbl OpPOLIeHHss U T. A.). Haubo-
Jiee MojBepKeHbl aHTPONOreHHOMY eBTPOMHPOBAHHIO MaJble 03epa, pac-
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n0JIOKEHHble B IrycToHaceseHHbix pafionax. CHABHO 3arpsi3HeHbl H CTaHoO-
BsITCA eBTPOGHBIMH 03epa B npombliiieHHblX paioHax EBponb n CIUA,
8 TOM 4HcJ/e Bennkne amepukaHnckue o3epa — IpH, Muuuran u ap. Ilpu-
3HaKH eBTPOQHUpPOBaHHMS MNOSBHJIHCH y TakKHX o03ep, Kak Jlagoxckoe
u OHexXckoe.

Haunbosiee 6orathl XKH3HbIO NpUGPeEKHble PalioHbl 03epa (3a MCKJIO-
yeHHeM O6eperos, MOABEDXKEHHbIX CHJIbHOMY BO3AEHCTBHIO BOJIHEHHS).
BuaoBoi coctaB 6eHTroca — BbICIIHX BOJAHBIX pacTeHHH (MakpodHTOB),
MOJIJTIOCKOB H 1p.— H3MEHSIeTCsl C yBesiHUeHHeM ryyOHHbl BIOJIb MOIBO -
HOro CKJIOHa. /s o3ep B yC/JOBHSIX YMEDEHHOrO KJHMara [A0BOJIbHO
THIIMYHO, HAlIpHMep, CJeIyIOllee «TATOTEHHE» HEKOTOPbIX BHIOB BOJIHOM
pacTHTe/bHOCTH K Iiy6HHAM: OCOKa pacTeT Ha Gepery H Ha riay6uHax, He
npesblwiaromkux 10—20 cM, TPoCTHHK pacter 0 TIyGHHBI OKosMo | M,
Kamblll — 2, KyBIWUHHKH — 2,5, prect — okoJsio 3 M (puc. 7.14). o mepe
HAKOMJIEHHs1 JOHHBIX OT/JOXKEHHH M MOBbILIEHHS] JHA O3epa B 3TOM XKe
HanpaBJeHHH BJOJb CKJIOHA HIeT M 3apacraHde o3epa. KosuuecrBo

NN

1 2 3
NTIMRAR AN ;
]m‘h’\ | _I ____________________ 1

hm

Puc. 7.14. Cxema pasMellleHHSi pPaCTHUTeNbHOCTH B MpPHGPeXKHOH 4acTH o03epa
M 3apacTtaHus o3epa:
I — ocoka, 2 — TPOCTHHK, 3 — Kambiil, 4 — KYBIUHHKH, 5 — paect, 6 — Topd, 7 —
canporneanb

IVIAHKTOHA K LEeHTPaJbHOH yacTH o3epa OOGbLIYHO yMeHblIaeTCs.

[nsi o3ep B yCJOBHSIX YMEPEHHOTO0 KJAHMAara XapaKTepHbl TakHe
BHYTPHIO/10Bble H3MeHeHHsI rHapo6uojiornyecknx rpoueccos. [Tosbiwe-
HHe TeMmIilepaTypbl BO3AyXa H BOJbl B BECEHHHIl NepHOL MPHUBOAMT K Haua-
Jy Beretaudd MakpopuToB, a B BOAHOH TOJlle — K Pa3BUTHIO PHTOIM-
JIAHKTOHA (MepBOMY «IBETEHHIO» BoAbl). Bo BTOpOii nososHHe Jjera nNpH
MaKCHMaJ/JIbHOH Temmepatype BOAbl HAacTynmaeTr HOBbIH nepHoa GypHOro
pa3BHTHA (HUTOMIAHKTOHA M BTOpOE «liBeTeHHe» BOAbl. Beaen 3a passu-
THEM (HUTONJAHKTOHA MPOMCXOAHMT M yBeJHMYEHHE KOJHUecTBa 300[l1aH-
KToHa. B slerHee BpeMsi aKTHBHO pa3BuBaercsi U GeHtoc C NMOHHKEHHEM
TeMmnepaTypbl BO3yXa W BOAbl OCEHbIO HAYHHAIOT OTMHPaTb MaKPOQHTHI,
cokpaulaercsi 6Homacca o3epa. McnbiTbiBalOT Ce30HHbBIA UHKJ XKH3HELes -
TEJbHOCTH M PbiGbl, y KOTOPbIX HEPECT MPOHCXOAHT OOGLIYHO BECHOW

233



H JIeTOM; 3WMOH MHOTHe pbl6bl Bl1aaaloT B TakK Ha3blBaemoe 7(0J'I011H01.2,|1
b
olLerneHeHHe. {

7.8.3. HaHocbi ¥ AOHHbIE OTJIOXEHHsI B 03epax

[To anasorun c JO6bIM BOAHbIM O6beKTOM O6ajaHC B3BelleHHbIX
HAHOCOB B 03epax CKAaJAblBaeTcsl H3 CAeAYIOLLHX OCHOBHBIX COCTaBJISAIO-
WHMX: NPHXOJHASA YaCTb — MOCTYMNJEeHHe HAHOCOB C PEUHbIM CTOKOM Ryt
BCJIeICTBHE pa3pylueHusi 6eperoB Reep, 30J0BOT0 NpHHOCA R;, OTMHDPAaHHUSA
XKHBbIX OPraHU3MOB Rory; PACXOJIHAsi 4acCTh — YHOC C PEYHbIM CTOKOM
Rpeu, aKKyMyJIsiLHa Ha AHe Raw. Ml3amMeHenue coneprkanus B3Beceil B Boje
paBHo 4+ A R. Bce ynomsiHyTble BeJHUHHbl JOJIXKHbI ObITb BblpaXKeHbl
B €/IMHHMLIAX MACChl H OTHECEHBI K Oflpe/leleHHOMY HHTepBasy BpeMeHH A f.

Takum o6pa3oM, ypaBHeHHe OajlaHCa HAHOCOB B O3epe BbITVISAHT
crenyiouwum obpasom:

Ry + Reep + Rs + Row = Rieu + Racx = A R (7.24)

Y 60/bIIHHCTBA 03ep OCHOBHOI BKJaA B 6ajaHC HaHOCOB AaioT Ry,
H Reep B IPUXOAHOM YACTH H Rpey (155 NPOTOUHBIX 03eD) U Raxx B pacxol-
HOM YacTH.

AKKYyMyJsiLMsi HAaHOCOB Ha JHe BeleT K (OpPMHPOBAHHIO OOHHbLX
OTA0JCEeHUL, KOTOPble MO MPOHCXOXKAEHHIO CJAralolUX HX YacTHLL MOA-
pa3fensiloTcsl Ha TeppueerHole (B OCHOBHOM MHHepasibHble 4YacCTHLBI,
nocrynaiouse ¢ Bogoc6opa u 6eperos o3epa), OuozeHHble U XeMO2eHHbLe
(siBASIIOLLHECS B OCHOBHOM pe3yJ/JIbTAaTOM THAPOGHOJOrHYeCKHX H THIpPO-
XHMHYECKHX IpoLeccoB B BOAHOH TOJIlEe 03epa).

[To cocTaBy NOHHbIE OTJIOXKEHHS MOAPA3NeNsilOT Ha MUHEPAAbHbLE
(mecok, MUHepaJbHbIA HJ, CONH), canponeau (GHOreHHble HIbl) U TOpgA-
nucrtote. Canporejnn o6pa3yloTcss B OCHOBHOM B MaJiblX H CPeJIHHX eB-
Tpo(dHBIX 03epax JiecHOH 30Hbl. MOIIHOCTb canpomne/isi MOXKeT JOCTHTraThb
30—40 m. O popmupoBaHHH caMOCaJOUYHbBIX coJieit O6blJI0 CKa3aHo B pasil.
7.7.1, 3akoHomepHOCTH o6pa3oBaHus Topda 6yayT paccMoTpeHbl B il 9.

B pacnpesneneHHH TOHHBIX OTJOXKEHHH MO MPOCTPAHCTBY 03epa OTMe-
yaercs 3oHanbHocTb. Ha sniuropanu, oco6eHHo noaBepkeHHOH Bo3AeicT-
BHIO BOJIHEHHS, OTJ/araloTcsi Haw6oJsiee KPynHble YacTHILbI, B OCHOBHOM
MHHepaJsbHble. [lo HampaB/ieHHIO K Hau6oJsiee TMyOOKHM 4YacTAM o3epa
KPYMHOCTb YaCTHIL JAOHHBbIX OT/JOXKEHHH yMeHblllaeTcsi, a B HX COCTaBe
Bce 60/blllyi0 A0JIO MPHOOPeTaloT opran1ueckie Hibl. Jlosiss 6HOreHHbIX
YacTHI B OTVIOXKEHHAX OObIYHO yBeJHYHBAeTcsl C yMeHbllleHHeM Da3Me-
poB o3ep.

7.9. BOOAHbBIE MACCbI O3EP

O3epaM, Tak e Kak OKeaHaM H MoOpsM, cBolcTBeHHa 6oJibluast
HEOJTHOPOJHOCTb XapPaKTePHUCTHK BOJ B MPOCTPAHCTBE W BO BpeMeHH.
BMmecrte ¢ TeM B 03epax MOryT ObITb BblleJieHbl OTAeJbHble AOCTATOYHO
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GoJibliHe o6beMbl BOAbl, CHPOPMHPOBABIUHECH B TeueHHe AJIHTE]bHOro
[leprojla BpeMeHH H XapakTepH3ymoldecss 60jee WiH MeHee OJHOPOHbI-
MH $OH3HYECKHMH, XHMHYeCKHMH W GHOJIOTHUYeCKHMH cBoiicTBamH. Takue
KpYyTHble 06beMbl BOJIbl HAa3bIBAIOT BO0HbGIMU MACCAMU, A HX 3aKOHOMeED-
HOe MPOCTPAHCTBEHHOE COYeTaHHe — eudpoaoeu4ecKkod CTpYKTyYypou 8o-
doema.

OCHOBHbIMU NOKA3ATEAAMU BOOHOIX MACC 8000eM08, NO3BOAIOULUMU
OTAUMUTL 00HY BOOHYIO MACCY OT Opyeol, CAYMHAT TaKHe XapaKTePHCTH-
KH, KaK MJIOTHOCTb, TEMNEpPaTypa, 3JeKTPOIPOBOAHOCTb, MYTHOCTb, MpPO-
3payHOCTb BOAbl M ApYTHe ¢pusuueckue nokasareiu, MHHEPANH3aLHA
BO/bl, COEPKAHHE OTAEJIbHbIX HOHOB, COlepKaHHe ra3oB B BOJAE H ApY-
rMe Xumu4ueckue nokas3areau, CoaepaHie QUTo- 1 300MJIAHKTOHA H ApY-
rue 6uosroeuneckue nokasareau. Cpein nepedrcjeHHbIX XapaKTEPHCTHK
yaule BCero /s BblieJeHHs BOIHBIX MacC BOJAOEMOB CYLIH — 03ep
W BOJOXPAHWIHLL — HCIONb3YIOT JaHHble O TeMnepaType, NPO3payHOCTH
M 3JEeKTPONDPOBOAHOCTH BOAbl (MHAHKAaTOpe MHHepasu3alHH BOJbI),
a TaKxe JaHHble O COAEepXKaHHH PACTBOPEHHOr0 KHCJOPOJA.

OcHosHrOe c80licT80 At1060L 800HOU maccsl 8 800oeme — ee eeHeTuue-
ckas 00nHopoOroCcTs. [10 eenesucy 8oldersroT 08a Tuna B800HbLIX MACC:
nepeudHble U OCHOBHbLE.

[TepBHuHble BoaHble Macchl 03ep (POPMHDYIOTCS Ha HX Boaoc6opax
M MOCTYNAT B BOAOEMbl B BHIe peyHOro croka. CBOHCTBA 3THX BOAHBIX
Macc 3aBHCAT OT NMPHPOAHbIX 0COGEHHOCTEH BOAOCOGOPOB H H3MEHSIOTCSH
Mo ce30HaM B 3aBHCHMOCTH OT ¢a3 ruaposoriueckoro pexkuma. OCHOB-
Hasi 0COGEHHOCTb MEPBHYHbIX BOAHbIX Macc (pa3bl NOJOBOAbS — MaJas
MHHEpaJsu3alLKs, MOBbIIIEHHAass MYTHOCTb BO/bl, AOCTATOYHO BBICOKOE
cojep>KaHHe PACTBOPEHHOTO KHciopoja. Temnepartypa rnepBHYHOH BO-
JHOH Maccbl B MepHOJ HarpeBaHWsi OGbIYHO Bblllle, YeM B BOJOEMe,
H HUXKe B NEepHOI OXJaKAeHHS.

OcHoBHble BOAHble Maccbl (OPMHPYIOTCS B CaMHX BOJOEMAaX; HX
XapaKTepUCTHKH OTpaxaloT 0COOeHHOCTH THAPOJOrHYecKOro, THAPOXH-
MHYeCcKOro M ruipobHOJIOrH4eckoro pexxumMoB BojoemoB. HacTb cBOHCTB
OCHOBHble BOJHble MAcChl HaC/JelyiOT OT NepBHYHbIX BOAHbIX Macc, 4acTb
nprHo6peTaioT B pe3y/bTaTe BHYTPHBOJOEMHbIX MPOLECCOB, a TaKXKe MoJ
BausiHheM oOMeHa BelllecTBOM H 3Hepruedl MeXay BOLOoeMOM, atmocde-
poil U rpyHTamMu aHa. OcHOBHble BOJHbIE MACChl XOTSI H H3MEHSIOT CBOH
CBOHCTBa B TeyeHHe roja, Ho B LEJOM OCTalOTCs 6osiee HHEPTHLIMH, UeM
lepBHUHbIE BOJHbIE MaCChl.

OT/1MUHs1 OCHOBHBIX BOJHbIX MacCC OT MePBHYHbIX 3aBUCAT OT MHOTHX
PakTopoB, CPeAH KOTOPHIX FJaBHOe MeCTO 3aHHMaeT CTPYKTypa BOAHOIO
GanaHca ¥ BHEIWHHH BOLoo6GMeH Bogoema. Hem MeHbuie KO3(pHUHEHTDI
ycaoBHOro Bogoo6mena Kz, TeM MeHblle poJib PEYHOro CTOKa B (pOpMH-
poBaHHH OCHOBHOH BOJHOH MaccChl BOAOEMa, TEM CHJIbHEE XapaKTepHUCTH-
KH OCHOBHOH BOJHOH MaccCbl OTJHYAIOTCS OT XapaKTEePHCTHK NepBHYHOH
BoxHOH Macchl. Tak, B o3epax, HMelOLWHX Go/blIoH 06beM U 6OJbLIYIO
TIy6HHY, OCHOBHAsi BOJAHAsi MacCa MOXeT CYLIEeCTBEHHO OTJHYaTbCH MO
CBOMM cBOHcTBam OT nepBHuHoi. Uem meHblie o6bem o3epa H GoJiblie
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ko3dduunent Kg, Tem 6Gojbllie NPOTOYHOCTb BOAOeMa, TeM OJHXKe Mo
CBOHM CBOHCTBaM OCHOBHAasi M NepBHUYHAasl BOAHbIe Macchl. B psine cayua-
eB (HeGoJsbluMe MNpPOTOYHble O03epa) OCHOBHAsi BOAHAs Macca Majo
OTJIHYaeTcd OT NepBHYHOH BOLHOH Macchl M NpejacraBaeHa TpaHCHOPMH-
pPOBAHHBIMH PEUYHbIMH BOLAMH.

Haun6osee cyluecTBeHHO OCHOBHAsi W MNepBHYHAsi BOJAHbIE Macchl
OTJIMUAIOTCA ApYyr OT [Apyra npH BnaieHHH peK B COJOHOBATble HJIH
coseHble Geccrounbie o3epa (Kacnuitickoe u Apasnbckoe Mopsi, 03. bas-
Xxaw ¢ Ap.). B aTom cayuae yeTko pa3nuyaloTcs BOAHbIE MACChl PEYHOTO
H «MODCKOro» THMOB, H HX Da3JHYHA U B3aHMOJEHCTBHE aHAJOTHYHbI
pPa3JIHYHIO U B3aHMOJEHCTBHIO PeUHbIX H MODCKHX BOJ B MOPCKHX YCTbSIX
pek (pa3x. 6.14)

B npenesnax ocHOBHOH BOAHOH Macchl BOJOeMa B OTHENbHble Ce30Hb
roja ynaercsi BbILEJHTb ee modudpukayuu: no8epXHOCTHYIO, NPOMeENHCY-
TOUHYIO, eAYOURRYIO U NPUOOHHYIO 800HbLe MaCCbl. MOLHPHKAUUH OCHOB-
HOH BOJHOH Macchl ONpele/siOTCs peXKie BCero pa3aHyHsAMH 10 TJyOHHe
BOJOEMa B TeMnepaTtype BO/bl, COlEPKAHHH KHCIOPOAA H OPFaHHUYECKOTrO
BellectBa. Haubosee uerko MoaudHKaUHMH OCHOBHOH BOIHOH MacChbl
BBIAEJSIOTCS JIeTOM B BOJOEMax B YCJOBHSIX YMEPEHHOro KJaHMara.

IlosepxHnocThas 800Has macca — 370 8epxHuld Haubosee HazpeTsill
caol 80061 (INUAUMHUOR), eayburHan 800Has macca — 0bbiuHO HAUbO-
Aee MOUHbLL U OTHOCUTEAbHO OOHOPOOHbLE caoti 60aee x0A00HOU 8006L
(2UNOAUMHUOH), NPOMENYTOUHASA B00HASL MACCA COOTBETCTBYET CAOKO
ckauka Temneparypol (MeTANUMHUOK), NPUOOHHAS B00HAA MACCA — 3TO
y3Kkul caol 8006l Y OHA, OTAULAIOULULCA NOBbILUEHHOUE MUuHnepasudayuell
u cneyuguueckumu 800HbBIMU OP2AHUSMAMU.

BbinesnenHble MoaMpHKaUHH OCHOBHOH BOAHOH MacChl B BOAOeMax
CyLUH aHaNOrHYHbl MOBEPXHOCTHOH, MPOMEXYTOUHOH, ITy6GHHHOH M MpH-
JNOHHOH BOJHbIM MaccaM B OKeaHaxX H MOpSIX.

MonaudukauMsiMd OCHOBHOH BOJHOH Maccbl BojoeMa MOTyT ObiTb
TaK»e BOJHble Macchl, GOpMHUpPYIOLLHECS B NMEePHO/bl OXNaXAeHHs H Ha-
rpeBaHusi 03epa M pas3rpaHHYeHHble B TOPH30HTa/NbHOM HalpaBJEHHH
TepMHYeCKHM 6apoMm.

B pesyabrate B3aMMOLeHCTBHS MepBHYHON (peyHOH) H OCHOBHOM
(03epHO#) BOAHBIX Macc GOPMHUPYETCH TaK Ha3blBAeMas 30HA CMEULEHUS,
ede o0ra 8o0Has macca Tpanchopmupyercs 8 Opyeyro. B npenenax 30Hbl
CMelleHHs] HaXOAUTCH eudpoaoeudeckuti ¢Gpont (eudpogpont) — oTHO-
CUTEAbHO Y3KAas NoA0Ca C Hauborbuwumu 20PUSOHTAAbHOIMI 2PA0OUEHTA-
MU OCHOBHbIX ONpedessilouux XxapaKkTepucTuk 600 (MUHepasu3auus,
Temneparypa 1 ap.). [uapodpoHT pa3aensier BOAHble MacChl pa3iHUYHbIX
tunoB. PacnosnoxeHne BOAHbIX MAacC H, COOTBETCTBEHHO, FMAPOGPOHTOB
H3MEHSIeTCs1 B TeUeHHe rofa B 3aBUCUMOCTH OT H3MeHeHHH PEeYHOro CToKa
H TepMHUECKOro pexuma o3epa.

BbigeneHne BOAHbIX Macc B BOAOEMaxX HMeeT Ba)kKHOe 3HayeHHe /A
Hccae0BaHUA M IPOrHO3a KayecTBa BOJbl H GHOJNOTHYECKOH MPOAYKTHB-
HOCTH BOAHBIX 06beKTOB. OHO OCYLIECTBJSIETCH C NMOMOLUBIO PA3JTHUHbIX
MeTo10B. BoaHble Macchl BbIAEJASAIOT 10 KOMILIEKCY Pa3/IMuHbIX NloKa3are-
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gel, Hanpumep, ¢ nomowpbio T,S-aHanu3a, MPHHATOrO B OKeaHOJIOTHH
¥ HCIOJIb3YIOLLero AaHHble 0 pacrpefe/eHHH TeMnepaTypbl H COJEHOCTH
podbl (pa3a. 10.14) [lasi o3ep BMecTO CO/IEHOCTH BOABI S 4aCTO HCIOJb-
3yIOT BeJIHUHHY 3JI€KTPONPOBOJHOCTH X.

7.10. BJIMUSSHUE O3EP HA PEYHOH CTOK.
HUCMOJIb30BAHHE O3EP B HAPOAHOM XO351ACTBE

Bausinue o3ep Ha npupoOryro cpedy npossaseTcs npexcoe 8ceeo
yepe3 peunoll cTok. Pasauuaror obujee nocrosnnoe gosdeiicreue o3ep Ha
KpYeo8opoT 8006l 8 peunbLx baccednax u peeyaupyroujee 8030elicTéue Ha
8HYTPU200080Ll pexcum pek.

OCHOBHOE€ BJIHSiIHHE CTOYHBIX BOJOEMOB CYLUH Ha MATEPHKOBOE 3BEHO
KpYroBopoTa BOJbl (a TaK»Ke coJieil, HAHOCOB, TeMIa U T. A.) 3aKJioyaer-
csi B 3aMejlJIeHHH BOJI0-, cosie- U Tellyioo6MeHa B ruaporpacgHuecKoi ceTH.
Osepa (Kak M BOJOXPAHWJHILA) MPEACTABJSIOT COGOH CKoMJeHHe BOJ,
yBeJIHUHBaloLILee eMKOCTb rHaporpaduyeckoit cet. B camoMm sese 06bem
BOJIbl, COCPENOTOUEHHbIH B 03epax Mupa, 176,4 Toic. M3, B Jo Bpems Kak
B peKax eJIHHOBPEMEHHO HaXOIHTCS JHIIb 2 12 Thic. Km® Boabl. Ecuau
B peKkax o6HOBJIeHHe BOJ NPOHCXOAHUT B cpeaHem | pa3 B 19 nHei, TO B 03e-
pax — B cpeideM | pa3 B 17 ser (cM. Taba. 3.2). Uem Gosibliie 03epHOCTD
peuHoro 6acceliHa, TeM MejieHHee BOJ0OOMEH B ero rujaporpaduyeckoi
CeTH.

MeHbluasi HHTEHCHBHOCTb BOJ006MEHAa B PEUHbIX CHCTEMAaXx, BKJioda-
IOILMX 03epd (H BOAOXpPaHH/HILA), HMeeT DSl Cepbe3HbIX MOCAeACTBHH:
HaKOMJIeHHe B BOJOEMax CoJieil, OpraHHuecKHX BelecTs, HAaHOCOB, TelJa
M IPYr¥X KOMIMOHEHTOB PEUHOro CToKa (B LIMPOKOM MOHHMAHHH 3TOrO
TepMuHa). PekH, BbiTekaloulHe H3 KPYMHbIX 03ep, KakK MPaBHJO, HECYT
Majio coseit U HanocoB. Tak, Cemenra npuHocut B 03. Daiikan Bony
¢ muHepanusauued 100—250 mr/a u mytHoctbio 100—250 mr/m*; B BOdE
p. AHrapbl, BbiTeKaloulei M3 o3epa, 3TH uHdpbl CyLIeCTBEHHO MeHblie:
90—100 mr/an u okoso 20 r/mM® COOTBETCTBEHHO.

Ecau ¢ BonHO NOBEPXHOCTH BO/bl HeapsieTcsi 60Jblile, YeM BeTHUHHA
OCajIKOB, TO NPOTOUHbLE BOO0EMbL YMEHObULAIOT CTOK BbITEKAIOULUX U3 HUX
pex. Kpome Toro, cro4nsie 03epa (Kak H BOLOXpaHHIHLA) nepepacnpede-
ASUOT Pe4Hol CTOK 80 8pemeHu, OKa3blBasi Ha HEro peryjupyioliee BO3-
AedicTBHEe W BblpaBHHBAasi ero B TeyeHHe roga (noapobHee CM. pasf.
6.15.3) . Crenens peeyaupyrouyeeo 8030eliCTeUA 03ep HA CTOK 8006, cOAell
U HAHOCO8 006PATHO NPONOPYUOHAALHA KOI(DPUUUEHTY YCA08HO20 8000-
obmena Ky (popmyna (7.14)). Yem 6orswe 0b6vem 03epa no cpasrneruro
€ 06vemom 20008020 CTOKA peku, soiTekaowell u3 600oema, Tem Merbue
Kg u 6oaee pasrnomepen crok.

O3sepa 0Ka3e6L8a10T pesysupyroujee 8AUAHUE HE TOJbKO Ha CTOK BOMbI,
HO M Ha CTOK coaeil, Hanocos, Tenaa. Tak, BeJHUHHA BHYTPHIOAOBBIX
KosieGaHHi MHHepanu3auud BoAbl B p. Bonxos, Bnagawoweit B Jlagox-
cKoe o3epo, cocraBuia B 1960 r., mo manueiMm b. Bb. Borocaosckoro,
176 mr/a, a B p. Hese, BbiTekaioweit u3 o3epa,— Bcero 32 mr/a. Temne-
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paTtypa BOJbl PEK, BbITeKAIOUHX H3 IJy6OKHX 03ep, B NePHOM HAarpeBaHHs
HHXKe, a2 B MePHOA OXJaXKAeHHs — BbllUe, YeM Ha He3aperyJMpOBaHHbIX
BOJIOEMaMH peKaX B TEX »Ke MPHPOAHbIX yCJOBHSIX.

[ToMHMO HemocpeaCTBEHHOrO BJHSIHHS 03eD Ha pe4yHOH CTOK Heo6Xxo-
AMMO YUYMTBIBATb M MX BO3JeHCTBHe Ha I[IPHPOJAHYIO Cpely B LENOM,
BonoeMbl cyuid 0Ka3blBalOT 3aMeTHOE BJIMSIHHE HAa MeCTHble KJAHMaTHye-
CKHe yCJIOBHS, yMeHbllass KOHTHHEHTaJbHOCTb KJAHMaTa M yBeJH4YHBas
IPOJOJIKHTEJNBbHOCTb BECHbl H OCEHH, BHYTPHMAaTepHKOBbIH BJAAaroo6opor
(He3HAYHUTENbHO), CMOCOBCTBYS MOBbILIEHHIO OCAJKOB, MOSIBJAEHHIO TyMa-
HOB M T. O. Buausiior BogoeMbl H Ha ypoBeHb IDYHTOBbIX BOZ, B LeEJOM
noBbilIAsi €ro, Ha MOYBEHHO-DACTHTE/bHbIH TOKPOB M MHBOTHbIA MHp
conpeesbHbIX TEDPUTOPHIA U T. A.

O3epa WHPOKO HCIONbL3YIOTCA [ DbIGHOrO XO351CTBA, BOIHOrO
TpaHCMOpPTa, BOAOCHAGXKEeHHs, N06blYM MHHEDaJbHOTO ChIPbSi, OTAbIXA,
Typu3Ma H cnopra. BaxXHO OTMeTHTb HEO6XOAHMOCTb KOMIIEKCHOTO
M DaLHOHAJbHOTO HCMOJNb30BAHHSI BOAHBIX H JADYrHX DecypcoB o3ep
¢ o6s3arejbHbIM y4eTOM TpPe6OBaHUH OXpaHbl MPHPOAHbIX (BOIHBIX,
3eMeJlbHbIX, PbIGHBIX H JPYTHX) pecypcosB,

[1po6nema npuponHbix pecypcoB o03ep (0cOGeHHO GeCcCTOUHbIX) He-
paspbiBHO CBfI3aHa C paUHOHA/IbHbIM HCMONb30BAHHEM H OXPaHOH BO-
JHbIX pecypcoB B 6acceiiHax, NMHTAOILHUX 3TH 03epa peK. ITO 0COOGEHHO
XOpOLIO BHAHO Ha mpumMepe ApasbCKOro Mopsi, Cyab6a KOTOPOro Hepas-
PbIBHO CBfI3aHa C HCNOJb30BaHHEM BOJHBIX PecypcoB B GacceifHax pek
Amynapbu n Coipnapbi. M3meHenne pexxuma ApasibCKOro MOpsi, BbI3BaH-
HOe pe3KHM COKpallleHHeM (B OTAeJbHble FOfbl 1axe MOJHbIM Npekpalle-
HHeM) CTOKa BHalaioWHX B Hero peK,— HArJsAHbIH NpPHMep KPYIHO-
MacwTabHOro KpaiHe HeraTHBHOro BO3[eHCTBHS XO3sIHCTBEHHOH jes-
TeJNbHOCTH Ha npHpoay. CoKpalueHHe peuHOro CToKa H3-3a HepaUuHOHab-
HOrO H HE3KOHOMHOIO HCMOJIb30BAHHUS BOJ HA OPOLUEHHE MPHBEJIO K TOMY,
yto ¢ 1961 r. 1o koHua 80-x rogoB ypoBeHb Apasa ynan Ha 13 m, mio-
waib 03epa yMeHbIUKJIACh MOYTH Ha TpeTb, a 06beM —Ha 60%. Bepero-
Basi JIMHUSI OTCTyNHJAa B HeKOTOpbIx Mectax Ha 90 KM, yXyILHJIHCDH
KJMMaTHUeCKHe yCJOBHSA B NPHOPEXKHbIX paHOHaX, YUaCTHJHKCH MbljeBble
6ypu: Berep pa3HOCHT OOHaXXHBLUHECS O3epHble OTJOXEHHSI BMecTe
C copep:KalWKMMHCc B HHX coasiMd. CoJileHOCTb BOAbI B 03epe BO3pocsa
¢ 10—11 nmo 22—23%0. DKocucTeMbl camMOro o3epa H MpPHJEraiolHX
npH6peKHbIX paHoHOB 6IM3KH K Aerpafauru. deabrbl AMynapbu u Chip-
JlapbH OCOXJ/IH H NMOTEPSIH CBOH crieundpruecKHit npupoaHblit 06sauk. Eciu
peuHoO# CTOK B 03epo He Oyler yBeJMueH, CHUXKEHHEe YyPOBHS NPOJOJKHUT-
Cl BIUIOTb [0 AOCTHXKEHHS] MM [OBOJbHO HH3KOrO YDPOBHS TSATOTEHHS,
Korja 03epo pa3ipoOHTCS Ha HECKOJIbKO HeGOJbIIHX COJIEHbIX BOJLOEMOB.
B Hacrosillee BpeMsi NpeANPHHHUMAIOTCA Mepbl C UE/Nbi0 COKpaLUeHHS
norepb cToka B 6acceiinax Amynapboi 1 CbiplapbH, 3aKpenyeHnusi pacTH-
TeJIbHOCTbIO OGHAXXHUBLIErOCH AHA 03epa, MeJHOpalHMH 3eMelb nprHapalb-
ckux paioHoB. K coxaneHuio, BoccTaHoBJeHHe Apaja B TOM BHIE,
KoTopoe 03epo uMeso B 50-X rogax A0 HauaJa MajgeHHsi YPOBHS, Npel-
cTaBJisieTcsi BeCbMa Npo6seMaTHUHbIM.
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Cynb6a ApanbCcKOro Mopsi — cepbe3Hoe NpelocTepeKeHHe, NoKa3bl-
Baiollee, Kak OrMacHo 6eCKOHTPOJIbHOE HCN0Jb30BaHHe BOAHbIX PecypcoB
BO B3aKMOCBfI3aHHOH cHcTeMe peuHoil GacceilH — o03epo. JTOT npUMep
JIOJIKEH Cepbe3HO HACTOPOXKHTb MPH HCMOJb30BAHHH BOJHBIX PecypcoB
B Gaccelinax takux o3ep, Kak Hccoik-Kyab, Banxawm, CeBan, na u Kac-
nuiickoro Mops Toxke. CokpallleHHe CTOKa pek, BIafaioUlHX B o3epa
Hcebik-Kyab 1 banxaul, yxKe npuBesio K CHHXKEHHIO HX YPOBHSI H yBeJlH-
YeHHIO COJIEHOCTH BOAbl. 3HAUUTENbHOE aHTPONIOTeHHOE MOHH KEHHE yPOB-
HS1 BoJbl B 03. CeBaH BbI3BaJO0 CHJIbHYIO 3DO3HIO B YCTbSIX PeK C 6OJbLIHM
YKJOHOM [Ha H, Ha060poT, 3a6osauHBaHHe MEJKOBOIHbIX NMPHOPeKRHbIX
paioHOB H yCcTbeB PeK C MaJsbiM YKJIOHOM. B ceBepHoit uactn Kacnuiicko-
ro MOpPsi OTMEYEHO YBeJHUYeHHe 3arpsA3HEHHOCTH BOJ.

[TpuBenennsie NpuMepbl NMOKA3biBAIOT 60/bWIYIO BAXKHOCTb IKOJIOTH-
YeCKOH M TMAPOJIOTHUECKOH Hay4dHOH 3KCIepTH3bl NMPH MOGOM KPynHOM
X0351ICTBEHHOM BMeluaTesbCTBE B IPHUPOY, HEOOXOAHMOCTb 3a6aarospe-
MEHHOTr0 MpPOrHO3HPOBAHHS KAaK ecTeCTBeHHbIX, TaK H, 0CO6eHHO, aHTpO-
TIOreHHbIX M3MEeHEHHH peXHMa peK W CBSI3aHHbIX C HHMH 03ep.



Fnasa 8 IFMAPOJIOrHd BOJOXPAHHJIHLL

Bodoxparnuruuie — 310 uckyccreenroli 8o0oem, co30arHbll OAR
HAKONAEHUSL U NOCAOYIOULee0 UCNOAb308AHUA 8006l U peayauposa-
HUs CTOKAQ.

Bopoxpanunuiia cranu coopyxaTb eule B rayOoKO#i ApeBHOCTH
IJa ob6ecreyeHUss BOAOH HaceJeHHSA H ceabckoro xo3siictBa. OpHum
M3 TIepBbIX HAa 3eMJie CYMTAlOT BoAOXpaHuauue ¢ naotuHoi Cann
anb-Kadapa, cosnanHoe B apeBHem Erunmre B 2950—2750 rr. mo
H. 3. B XX B. BogOXxpaHHnHILA CTa/qH COOPYKaTb I[OBCEMECTHO.
B HacTosiliee BpeMsi HX Ha 3eMHOM wwape 6osee 30 ThiC.; €XerogHo
B cTpoii Bctynaer 300—500 HOBbIX BOJOXPaHHIHLL. Oémaﬂ nouanb
BCeX BOJOXPaHHJ/IHUL MHUpa OK0J10 400 Thic. KM%, a ¢ yyeTom moampy-
KeHHbIX 03ep — 600 Thic. KM? Cymmapﬂbm MOJTHbI 06bem BOJOXpa-
HUJIHIL JOCTHF TOYTH 6 Thic. KM® MHOrHe peKH 3eMHOro wapa —
Bonra, Lnenp, Aurapa, Muccypu, Kosnopano, [lapana u apyrue —
npeBpalleHbl B Kackaibl Bogoxpanuauul. Yepes 30—50 net Bogoxpa-
HHAMWAaMH OyleT 3aperyaupoBaHo 2/3 peuHbIX CHCTEM 3€MHOro
mapa.

8.1. HASBHAYEHHE BOJOXPAHHJIHIL
H HX PASMEILEHHE HA 3EMHOM WIAPE

[TpubausurensHo 959 o6bema BCex BOAOXpPaHHJIHLL MHpa COCpeo-
TOYEHO B KPYTHbIX BOJOEMAX C MOJHbIM 06bemMom Goaee 0,1 km® B nacro-
siulee BpeMsl TaKMX BOAOXpaHuauul okoso 2500. BOMbLIMHCTBO H3 HHX
pacnonoxxeHo B CeBepHoit Amepuke (okoso 900, uwau 36%), Asun
(26%), Espone (21%) B Coserckom Coio3e okosio 240 Takux Bogoxpa-
Huauuy (10%)

Ilannble 0 Hanbo/aee KPyMHbIX M0 06beMY H MJ0UIaAH BOAOXPaHHJIH-
1ax 3eMHOro wapa npusejeHnl B Taba. 8.1. Camyio 6oabliyio maowaib
MMeeT BOAOXpaHWaHlEe BosbTa, a W3 MOATpPYKeHHbIX 03ep — BHKTO-
pusi. Bopoxpanunuuie BukTopHs MeeT TakKe camblil 60JbLOH 06 bEM.
Haub6osee kpynuele mo o6bemy Bomoxpanuanwa CCCP — Bparckoe,
KpacHosipckoe, 3efickoe, a o miouwaan — Kyii6bliiesckoe u PoiGuHCKOe.

CoopyeHHe BOAOXPaHH/IHLL — NPUMeP TEXHOTeHHOrO BMeLIaTesbCT-
Ba B NPHPOAY B YCJOBHSIX HEPAaBHOMEPHOrO eCTeCTBEHHOro pacmnpejesne-
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HHSA BOJHbIX pecypcoB B NMPOCTPAHCTBE H OCOOGEHHO BO BpPEMEHH. Bo,uo"?.
XpaHWIHllA pelialoT Leablil psia BaXK HEHLIHX COLHAIbHO-3KOHOMHUECKHX '
3ajay, yaoBJeTBOPSisi NOTPeGHOCTH YesoBeKa B BOJE MJM 3alllULIAs ero
OT BOLHOH CTHXHH.

Hakon/ieHHyI0 B BOLOXpaHH/HLLAX BOAY HCHOJb3YIOT AJS1 OpOLUEHHSs
1 00BOJHEHHS 3eMeJlb, BOAOCHAGKEHHUS HACeJeHHbIX IyHKTOB U NPOMbILL-
JIEHHbIX NPEeATpPHATHH, CAHUTAapPHbIX NPOMbBIBOK PeuHbIX pycel, yJydLlie-
HHS CYLOXOAHBIX YCJOBHH HHKE MO TeYEHHIO B MaJOBOJAHBIA NEPHOA roja
1 T. 4. C 1OMOuIbi0 BOLOXPAHH/HUL PEryJNHPYIOT PpedHOl CTOK LIS THAPO-
JHepreTHKH, C leJblo npeAoTBpallleHHsi HaBOAHeHU. Bogoembl ncmosb-
3YIOT TaK»Xe AJs pLIOHOTO X03AHCTBa, BOAHOTO TPAHCMOpPTA, peKpealHu
(oTabixa Jojei), BOAHOrO CropTa.

uaponornueckuil pexHuM BOAOXPAHHIHMLL YNpPaBJseTCs] 4eJOBEKOM,
KOTOpbIi1 BbIOMpaeT 3apaHee HyXHble NMapaMeTpbl BOJAOEMa H TeXHHue-
CKHe TpHeMbl ero >SKciiyaTaldd. MHOrde yepTbl THAPOJIOTHYECKOTO .,
peXxHMa BOAOXPAHHJIHLL ONPEAENSAIOTC XO3AHCTBEHHbIMH NMOTPe6HOCTS- |
MH U peryaupytorcs. Bmecre ¢ TeM HCKyCCTBEHHO cO3[aHHble BOJOEMb
HAUMHAIOT YYacTBOBATb B KPYrOBOPOTE BOAbI B PEUHbIX CHCTEMAX, OKa3bl-
BaIOTCA MOJA BJHSHHEM KOMIJIeKca MPHPOAHbIX (GaKTOpPOB M MOAUHHSIOTCS
3aKOHOMEPHOCTSIM, CBOHCTBEHHbIM €CTECTBEHHbIM BOAHbIM OGbEKTaM —
pekaM H 0COOeHHO o3epaM.

Bodoxpanuruwya — c8oeobpasrsie 800HbLe 06BEKTHL, HOBbLI NPUPOO-
HO-TexHO2eHHbLE KoMnoHenT aandwagta. OHu npeobpasyroT pexcum pek,
8AUAOT (U HepeOKo HebAa2onpUATHO) Ha okpyxcatowyto cpedy. [1oTpeb-
HOCTU NPAKTUKYU 3ACTABAAIOT U3YHATb pexcum 8000xpanuruwy, paspaba-
THLBATH CTPATESU) PALUOHANLHO2O YNPABACHUS UMU, NPUHUMATL MEpbL
no npedoT8PAUEHIIO HEKOTOPbIX HE2ATUBHbLX NOCAEOCTBUL COOPYHEHUR
arux godoemos. [1oaromy 6noane npasomoLHo 2080pUTe O B03HUKHOBE-
Huu HOB020 pasdeasa eudposoeuu — 2uOPOAOUL B000XPAHUAULY.

8.2. THNbl BOOOXPAHHJTHIL

Bodoxpanusruwia moeyt 66iTe nodpasdesenst Ha Tunet (puc. 8.1) no
xapakrepy A0xa, cnocoby eeo 3anoaHeHus 6000U, eeoepagpuecKomy
ROAONEHUID, MECTY 8 peuHoMm bacceline, XapaxTepy pecyauposanus
cToKa.

[To mopdodoruu soxa, coraacto K. K. dnenblurtediny, BOAOXpaHHIH-
wa aeaatcss Ha OoAuHHble W KOTAOBUHHbie. K MONHHHBIM OTHOCATCS
BOJOXPAHWIHILA, JOXKEM KOTOPbIX CJAYMHT 4acTb PeYHOH AOAHHbL. [J1aB-
Hblil TIPU3HAK TAKKUX BOJOXPAHHJHIL — HaJH4He YyK/IOHA JHa H yBejHue-
HHe TAyOGHH OT BepXHeil yacTH BojoeMa K mjoTHHe. [losvnHble BoAOXpa-
HUJIMLLA MOApa3AesIOTCS, B CBOIO OYepedb, Ha PYcA08bie, HAXOAALIHECSH
B npejedax pycja W HW3KOH MOHMbI peKH, H NOUMEeHHO-00AUHHbLE, BOLOH
KOTOPbIX MOMHMO pycJ/a 3aToiljleHa TaKxKe BbicOKas Moima U WHOraa
Yy4acTKH HaAmoiMeHHbIXx Teppac. K KOT/JIOBHHHBIM BOJAOXpaHH/IHLIAM
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Puc. 8.1. OcHOBHblE THNIBI BOAOXPAHHJHIL:
a — N0NHHHOe 3anpyanoe, 6 — KOTJIOBHHHOe 3anpyaHoe (MOAMpYXKeHHOe
03epo), 8 — KOTJOBHHHOE HAJHBHOE, ¢ — KOTJIOBHHHOE HaJMBHOE MPH FHAPO-
AKKyMYJHPYIOUWEH 3M1eKTPOCTAaHUHH, 0 — [NOJIHHHOe 3anpyaHoe B 3CTYapHH
NpH NPHAHBHON 3/MEKTPOCTAHUHH, € — KOTJOBHHHOE 3anpyiHOe B OnpecHeH-
HOM MOpCKOM 3anuBe;, ! — peka, 2 — nJoTHHA, 3 — 3aTonneHHAan NPH Noa-
nope Geperosas 30Ha 03epa, 4 — NOABOAAUMNA H OTBOASILHA KaHAAB, § —
BOAOBOAML, 6 — HanpaBJ/eHHe TeYEeHHA, 7 — 3epKaJo BoAOXpaAHHAHILA

OTHOCSITCS TIOANpPYXKeHHble (3apery/jupoBaHHbIe) 03epa H BOAOXpaHHJIH-
uLa, pacrnosoXKeHHble B H301MPOBAHHbIX HU3MHAX W BNaAHHAX, B OTTOPO-
XKEHHbIX OT MOpS 3a/JHBaXx, JUMaHax, JaryHax, a TakKe B HCKYCCTBEHHbIX
BbleMKax (kKapbepax, komausix). HeGosbwie BogOXpaHWaHILA MJO-
wanabio MeHee | Km? HasblBaOT npydamu.

[To cnoco6y 3anojHeHHst BOROH BOLOXpaHHIHULA ObIBAIOT 3anpydnesie,
KOrJla HX HamnoJiHfieT BOAA BOJOTOKA, HAa KOTOPOM OHH PaciiojOXKeHbl,
M HAAUBHble, KOIJa BOAA B HHUX MOAAETCS M3 PSAAOM PaCHOJOXKEHHOTO
BOJOTOKA WM BojoeMa. K Ha/MBHbIM BOJOXPAHHUJHULIAM OTHOCHATCH,
HampuMmep, BOJOXPaHWIHLIA THAPOAKKYMYJIHPYIOLLMX 3JeKTPOCTaHLHUH.

[To reorpaguueckomMy noJoeHHuio BOAOXPaHH/IHILIA AEJAT HA 20p-
Hole, npedeopHole, pasgHunHble u npumopckue. IlepBble U3 HUX coopyXKa-
IOT Ha TOPHbIX peKax, OHM OOBIYHO Y3KHe M Ty1yOOKHe W HUMEeT Hanop,
T. €. BeJIMYMHY NOBbILIEHHS YPOBHS BOAbI B PeKe B pe3yJsbTaTe coopyKe-
Hust miaotTuHel no 300 m u Oosee. B mnpearopHblx BOAOXPAHHUIHILAX
06bluHO BbicoTa Hamopa 50— 100 M. PaBHuUHHbIE BOAOXPAHUIHIILA OOBIYHO
IUHPOKHEe M MeJjiKHe, BblcoTa Hamopa — He Gosiee 30 M. [lpumopckue
BOJOXPAHHUIKLIA C HEOONbIIUM (HECKObKO METPOB) HAlNOpOM,COOPYXKa-
IOT B MODCKHX 3aJlMBax, JHMaHax, JaryHax, 3CTyapHsx.
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[MpuMepaMH BBHICOKOHAMOPHBIX TOPHBIX BOAOXPAHHIHLL SBJSIOTCA
Hypekckoe © PoryHckoe Ha Baxie ¢ BblcOTOH Hamopa OKoOJO
300 M. K mpeAropHblM BOAOXpaHH/HLAM MOTYT ObIThb OTHECEHbl HEKOTO-
pble BogoxpaHuauuma Enuceiickoro n Anrapckoro kackanos: Kpachosip-
ckoe (Bbicora Hanopa 100 m), Bparckoe (106 M), Ycrb-Hinmckoe
(88 Mm). [IpuMepamMH paBHHUHHBIX BOJOXPaHHJIHULL MOTYT CJYKHUTb BOJO-
xpanuauina Bosxckoro v JLHenpoBckoro Kackaaos: Poi6unckoe (Bbico-
ta Hanopa 18 M), Kyi6oiwieBckoe (29 m), Bosrorpanpckoe (27 m),
Kaunesckoe (15 m), Kaxosckoe (16 M). K npumopcKkuM BOAOXpaHHJIH-
1aM OTHOCSITCS, Hanpumep, onpecHeHHas Bogamu [lyHas naryHa Cacblk
Ha 3anagHom noGepexbe YepHoro mops B CCCP, BomoxpaHuaHlle
Aficcenmep B Hugepnanpax, o6pasopabliueecss B pe3yJ/bTaTe OTYJEHEHHS
ot CeBepHoro Mops 3anuBa 3éiifep-3€ 1 ero onpecHeHdusi Boaamu Peiina.

CoopyKeHHe paBHHUHHBIX BOAOXPAHWJHIL OOBIYHO COMPOBOXKAAETCSH
60JIbIIKM 3aTONJIEHHEM TePPUTOPHH — MOUMEHHBIX JIYTOB, JIECOB, CeJlb-
CKOXO35IHCTBEHHBIX YroAHi, TpeGyeT nepeHoca Ha HOBOE MEeCTO HacelleH-
HbIX MYHKTOB, TIpeAnpUsATHi, popor. I1pH coopyKeHnu ropHbiXx BOAOXpa-
HUAUUL GONMbLIMX 3aTOMJEHUH TePPUTOPHH HEe TMPOHCXOLUT.

[To mecty B peunom Gacceiine BOAOXpaHUAHLLA MOTYT ObITb MOAPA3-
JeJieHbl Ha @epxogeie W Hu3ogsie. CHcTeMa BOJOXpPaHWIHUL Ha peke
Ha3bIBAETCH KACKAJOM.

[To crenenu peryauposanus pedHoro croka (pasa. 6.15.3) Bopoxpa-
HUJIHILLA MOTYT ObITh MHO20AETHE20, CE30HH020, HeGeAbH020 U CYTOUHO2O
peayauposarus. Xapakrep peryjidpoBaHHsl CTOKa onpejessieTcsl Ha3Ha-
yeHHeM BOJOXPAHHJHILA H COOTHOLUEHHEM TO0Je3HOro o6beMa BOAOXpa-
HHJAMWLULA 4 BEJHYHHBI CTOKA BOAbl pEKH.

8.3. OCHOBHbIE XAPAKTEPHCTUKH BOJOXPAHUJIHILY

Ins xapakTepucTHKH MOp}oaorud U MOphOMETPUH BOLOXPaHHJHILL
NMPUMEHHUMbI T€ XKe NoKa3aTeJH, UTo U AJs o3ep. U3 mopgomerpuueckux
XapaxkTepucTux 6000XpanusLL,a Hauboaee 8axcHbL NAOWAdL €20 nosep-
xHoctu F u o6vem V dopma BopoxpaHH/Hlla OTpee/sieTcsl Xapakre-
pOM 3aMoJIHEHHOTO BOAOH TOHHKeHHsl. KOT/OBHHHBIE BOLOXpaHH/IHLLA
0ObIYHO MMEIOT 03€POBHAHYI0 (HOpMy, NONHHHbIE — BBITAHYTYIO. MHOrHe
JOJIMHHbIE BOJAOXPAHHUJHMLLA PACLIUPSIOTCS MO HaflpaBJIeHHIO K MJOTHHE,
MMeIOT H3pe3aHHble 6epera M MHOTOUYHMCJEHHble 3a/1MBbl (3aTOMJEHHbIe
ycTbsi mpuTokoB). PopMa BOAOXpaHHUIHLLA M3MEHSIETCS C H3MeHeHHeM
YPOBHSI BOJbI.

Jlio6oe BoaOXpaHu/IHLILE PACCYUTHIBAETCS HAa HAKOTJIEHHE HEKOTOPOro
o6beMa BOAbl B nepuod HanoAHeHus W Ha c6poc 3Toro e o6bema
B nepuod cpaborku. HakonneHnue Hy»>X HOro o6’bema BOJbl COMPOBOXK AA€eT-
Csl MOBbIWIEHHEM YPOBHSI 0 HEKOTOPOH ONTHManbHOH BennuHHbl. Takoi
ypoBeHb OGBbIYHO JOCTHraeTcsi K KOHLY MepHOAA HamoOJIHEHHS, MOXeT
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MOAAEPKHBATHCA TJJOTHHON B TeUeHHe JJMTENbHOr0 BPeMEHH M Ha3biBa-
eTcsl HOpmaavroim nodnopuoim yposwem (HITY) (puc. 8.2). B peakux
cJlyyasix, BO BpPeMS BBICOKOTO TMOJIOBOAbS HJH OOJIbIIHX [1ABOJIKOB,

M/ @ [ H’;Iﬂ 4 1
M i
|

|

|

I

Puc. 8.2. OcHoBHbIe 31eMeHThl (@) H 30Hb (6)
pofoxpanuauuwa (no A. B. Apaksny, B. 1. Caa-
TaHkHHy, B. A. lllapnosy):

/ -— nnOTHHA, 2 — BepxHHH Obed NAOTHHBI (ruapo-
y3na), 8 — HUXKHHI Obed naoturbl (ruapoysna), 4—
lpeKa Bbllle BOAOXpAHWJIHLLE, 5—peKa B HHUHXXHeM
6bede, 6 — 30HAa BHIKJAHHHBAHWA noanopa, 7, 8, 9 — d'}

BEPXHAS, CPENHAN H HAXKHAS 30HbH BOJAOXDPAHHJHILE,
10 — mexeHHbit, [/ — nonoBOAHHA (MaBOAKOBbI)
ypoBeHb BOJbl B pPeKe 0 COOPYXXeHHS BOJAOXPaHH-
anwa, /2 — mexeHHslit, /3 — nosoBoAHBI (NaBoA-
KOBbIA) ypoBeHb BOAbl B peKe B YCJOBHAX MOAMNO-
pa, PIY — doprupoBaHHblii MOANOPHLIA YpOBEHb,
{{T1Y — HopMasbublit MoAnopHbiii ypoBeHb, YMO — I~
vpoBeHb MepTBOrOo 06beMa, PO — pe3epBHbiit 06beM, NN/
[0 — nonesHuiit 06beM, MO — MepTBbI 06bem >%\m
7z

a)

JonyckaeTcsi BpemeHHoe npeBbiiredre HITY na 0,5—1 M. Tako# ypoBeHb
Ha3blBaIOT opcuposarnbim nodnoproim yposuem (PI1Y). IpenenbHo
BO3MOXXHBIM CHHXKEHHEM YDOBHSI BOJbl B BOAOXPAHW/HLLE SIBJISETCS
JIOCTHKEeHHe yposnsa mepreozo obvema (YMO), cpaboTka HHXKe KOTOPO-
ro BooOLlEe HEBO3MOXKHA.

O6bem BOJOXpaHMIMWIA, HaxoAsiuMHc HHxe YMO, HasbiBaercs
mepreoim ob6vemon (MO). [lns perysvpoBaHHUS CTOKA W NEPHOJHUECKOH
cpaboOTKH Hcrofb3yeTcsi o6beM BOAOXPAHH/IMILA, HAXOASALIHACH MEXALY
YMO u HITY 3rtor o6bem Ha3dbiBaloT noaesuoim o6vemom (I[10) sodo-
xpanusuwa. Cymma moJe3HOTO M MepTBOro OOBEMOB AdeT NOAHbLL
obvem, unn emkocte sodoxpanuiuuia. O6beM BOAbl, 3aKIIOYEHHBIH
mexay HITY u ®I1Y, HasbiBawoT pesepsHoim 06BeMOM.

B npegenax 3anpyaHoro BOLOXpaHH/AKLLA BbIAEISIOT HECKOJIBKO 30H:
30HY NnepemerHno20 NOONopPa, BEPXHIOID, CPEOHIOND U HUMNCHIOLN.

8.4. BOOHbIA PE)XUM BOOJOXPAHHJIHILLL

Boanbit 6ananc BOpOXpPaHHAHLL TAK Ke, KaK M BOJHBIA OanaHc o3ep,
MoxeT GbiTb OXapaKTepH3oBaH ¢ NMOMOLUbID ypaBHeHus1 (7.3), a B cpel-
HeM JJIsi MHOTOJIETHEro nepuojia — ¢ NoMolublo ypaBHeHus (7.6)

Xapakreprasn 4epra CTPYKTYpoL 800H020 6AAAHCA B000XPAHUALLY —
npeobaadarue npUTOKa pedHolx 800 8 npuxoOHol u npeobaadarue cToKA
800 8 pacxoOHoU 4acTu ypasrerus 8o0Hoeo 6asanca. Ha noao ocaakos
B GOJIbIUMHCTBE C/lydyaeB MPUXOAMTCH Jaulib 2—39% npuxona BOA, Ha

245



JoJI0 ucnapeHus — o6bluHo He Gosee 10% pacxoma BoA. OCHOBHaH"
NPUYHHA 3TOTO — BecbMa 6OJblUKe 3HAYEHHS] BeJHUYHHbI yA€JbHOTO Bo.}
AocGopa ¢ ans GoabwuHcTBa BoAoxpaHuanul. Tak, Beaununtbl Ky v K;n
onpefeseHHble o popmynam (7.9) u (7.10), paBHbl 4151 BOAOXpAHHIHIL
Ky#6biesckoro — coorsercrBedHo | 1 1%, KpacnoanKoro —1n l%a
Bpatckoro — 2 u 2%, Uumasinckoro — 5 1 9%.

MckaioueHne coCTaBAsiOT JKIIb JHO0 oueHb 60JiblLHe BOJOXPaHHIK-
uta, 1160 BOJOXPaHHJHLLA, PACTOJNOXKEHHbIE B paloHaX ¢ BecbMa 3Hauy-
TeJbHBIMH BeJHUYMHAMH OcCalKoB H HcnapeHds. Tak, B oueHb KpymHoM
BojgoxpaHuauie BoabTa B ['aHe Ha Jo/10 ocalkoB mpuxoauTcs 22%
TPUXOAHON YacTH BOAHOro 6aJjaHca (BeaHuHMHa ocaakoB 1400 mm), a Ha
Loa10 HcnapeHust 259 pacxoaHo# yacTH BogHoro GajaHca (ucrnapeHue
C TOBEPXHOCTH BogoxpaHuauiia 1570 mm). Bennko 3HaueHue KO3¢)¢)PILU/I-‘1
enta K, u ana sopoxpauunuul Hacép Ha p. Hun (K, = 13%, Zaaxp =
= 2000 mm), Kapuba na p. 3ambesn (K, = 14%, zsxp = 1670 mMm),
Jleiik-Mua Ha p. Kosmopano (K, = 109%, 2Zsuxp = 2100 mm). Bce Tpu
NOC/MEHHX BOAOXPAHUIMILA PACTIONOKEHDbI B YCJIOBHUAX BeCbMa 3aCyLLId-
BOTO KJAHMMAaTa («HHAEKC CYXOCTH» 2o/X AJSl HHX paBeH COOTBETCTBEHHO
2000; 2,8 u 20,6).

s BOLOXpPaHHIMUL, Paclo/OXKEeHHbIX B YCJIOBHSIX H36LITOYHOTO
M JOCTAaTOYHOrO yBJaxcHeHHus,, Yop << Yer, T. €. HHIXKe BOAOXpaHHJMLLA
TIPOUCXOAHUT HEKOTOPOE yBeJHyeHHe peyHoro croka. HaoGopoT, B yc/10BH-
S1X HEOCTATOUYHOTO yBAaXHEHUs Ynp = Yer, M B BOJOXpaHHIHILAX TEPSI-
eTcsl 4acTh CTOKA, npHyeM TeM Gosiblie, ueM GoJiblie BEJHYHHA Xanxp —
— Zpaxp M TJIOWAAD BOLOXPAHHIMILA.

BennunHa BHewHero Bogoo6MeHa /11 BOAOXPAHHJHIL OGbIYHO GOJb-
we, yeM AJsi o3ep. IlockosbKy posib MeCTHbIX OCaJKOB M HCMapeHHs
B BOJAHOM GasaHce GOJIbLUMHCTBA BOAOXPAHW/HUI HeBeJHMKa, 3HaueHHs
KO3 dHureHTa YCJIOBHOTO BOAOOOMEHA, paccyMTaHHble 1O (opmyJe
(7.14), pna BOAOXPaHUIM L OOBIYHO 3HAUHTEbHO 6OJbliie, UeM AJA 03ep,
4TO OGbSACHAETCH MEHbLIUMH 00beMaMH HCKYCCTBEHHbIX BOoaoeMOB. [las
6oablunHcTBa BogoxpaHuauul CCCP 3navenus Kg Haxoasitcs B mpeje-
aax 1—10, . e. nepHoA ycJOBHOrO OGHOBJIEHHSI B 3THX BOAOXPAHHANLLAX
coctapiasieT npubausuresbHo ot | roga go | mecsua. Haubosabuue
KO3(p(dHLHEHTH YCJI0BHOTO BOAOOOMeHa A5l HauboJiee KPYMHbIX BOMO-
XpaHuauul mHpa cocrasisiior: Hacep — 0,6—0,6; Boasra — 0,3—0,4;
Kapu6a — 0,3; bparckoe — 0,5 (Boaa B 3THX BOLOXPaHHIHLIAX OOHOB-
JasieTcsi, TakHM 06pa3om, NpubAH3nTeNbHO 2—3 pa3a B roa).

KosieGaHus ypoBHs BOAbl B BOAOXPAHH/HILAX B OCHOBHOM fIBJISIIOTCS
CNeJCTBHEM HCKYCCTBEHHO pEryJHpYyeMOro fpouecca HamnoJHEeHHS HJH
cpabotky BodoxpaHuauuia (puc. 8.3) U MOryT ObITb OUEHEeHbl C MO-
MOLLbIO TIOJHOTO ypaBHeHHs BOAHOro OanaHca Bodoema (7.3).

B nmepuoa Hamo/iHeHHs1, OGbIYHO B MEPHOM MOJIOBOAbS M MAaBOAKOB Ha
peke, ypOB€Hb BOJbl B BOAOXPaHH/AHILE MOXKET NOAHATbCS Ha 3HAYHTeNb-
HYIO BeJHYHHY (MHOTAa OT YPOBHSI MepTBOro o6beMa 10 HOpMaJjbHOro
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TOATIOPHOTO ypoBHsA (cM. puc. 8.2) Ha Takyio e BeJHYHHY YpOBeHDb
CHHXKAeTCH B MepHoJ cpaboTKH BOAOXpaHHIMWA. B paBHHHHBIX BOgOXpa-
HUJIHLLAX BEJMYHHA Ce30HHBbIX KOJeOaHWH YPOBHSI cOCTaBJ/sieT OObIYHO
5-—7 M, Ha ropubix 50—80 M, T. €. oHa 3HAuYMTEJbHO GOJiblIe, YeM Ha
o3epax. Bennka Ha BOJOXpaHMJMILIAX U CKOPOCTb CE€30HHBIX NMOBbILIEHHUH
y TOHHXeHHWH ypoBHsI BOAbl. CyilllecTBEHHO MeHbLIHe MO BeJHYHHE
konebaHUs ypOBHSI CONYTCTBYIOT HEJEJbHOMY M CYTOUHOMY peEXHMY
HanoJHeHHUs U cpaboTKH BodoxpaHuauul. Hauboablire koneGaHus ypos-
Hsl CBOHCTBEHHBbl HHMXXHeH 30He BOJOXpaHWUJHLLA, B 30HE MepeMEeHHOro
noANIOpa M3MeHEeHHs] YPOBHSI CXOAHbI C PEUHBIMH.
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Puc. 8.3. Tunuunbil rpadHK H3MeHeHHS YPOBHs
BOAbL B BOJAOXPAaHHJIKLIE B TEeYeHHEe roaa:
! — HanonHenne, 2 — cpaboTka nonesHoro obbema
BOAOXpPAHHAKLLA
Tak e, KaK ¥ Ha 03epax, Ha BOJOXpaHHJIHaX (OCOOEHHO Ha MEJIKO-
BOABSX) AOBOJIbHO OObIYHbI CFOHHO-HATOHHble KoseGanust ypoBHs. s
LONHMHHBIX BOJOXPAHMUJNHILL HauOoJsiee 3HauyMTeNbHble CFOHHO-HAroHHbIE
KosneGaHusi ypoBHSI HaOJIOAAIOTCA B TeX CJyyasiX, KOria BeTep ayer
BJ0JIb BOAOXPaHHJHLLA.
Teuenuss B BOJAOXpaHWIMILAX MMEIOT MHOro o0Lero ¢ TeYeHHsAMH
B o3epax (pa3a. 7.6), oT/inuaTcsi Gosiee CJIOXKHOH MPOCTPAHCTBEHHOH
CTPYKTYpOR M HecTalHOHapHbIM Xxapakrtepom. HauGosiee cunbHble Teue-
HUA HaOJI0AAI0TCA HHOTJAAa B 3aTOMJEHHbIX PeYHbIX pycJax, B 3ajHBax
BCTpeuyalnTcs 3acTOilHble 30HBI. B BodoxpaHuiuulax ¢ GOJbLWIOH MJIO-
llaablo OBEPXHOCTH, KaK M B 03epax, 1ab/I0Aal0TCs CHJbHbIE BETPOBbIE
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TEYEeHHUsI, BO MHOTHX BOJOXPAHHJIMULAX — TJIOTHOCTHbIE TEUEHHS.

Boanenune Ha BOAOXpaHUAHLIAX 3aBHCHT OT HX pa3mepa. O6bluHO OHo'
cjabee, yeM Ha 03epax, HO CHJIbHee, YyeM Ha pekax. BbICOTbl BOIH AOCTH-
raloT Ha 6oJblIKX BOAOXpaHuaHax 2—3 M. BaxHeiine nocaeacTBus
BETPOBOr0 BOJIHEHHSI Ha BOJOXPAHHWJHUIAX — BepTHKaJbHOe NepeMeliu-
BaHWe BOA, 0cOOeHHO Ha MeJKOBOAbfIX, abpa3usi 6eperos, yxyalleHue
yCJIOBHI KH3HEAEsATelbHOCTH MaKpPO(HUTOB.

8.5. TEPMHYECKHHA H JIELOBbIA PE)XXHM BOLOXPAHHJINLL

Tepmuueckuii pexcum 6000XPAHUAULY, OTAUYAETCSA OT TEPMHUYECKOTO
peXXHMma peK HeoOHOPOOHOCTbIO pacnpedenerus Temnepatrypol 8006l 1O
Oaune, wupure u eaybune. TepMUUeCKHd pPeXUM KDPYMHbIX H TJYGOKHX
BOJAOXPaHHJHIL CXO4eH C aHAaJOTHMUHbIM peXHMOM o3ep (pasa. 7.7),
OJIHAKO OTJIMYAeTCsl OT Hero Oosiee HecTaOMJIbHbIM Xapakrtepom. Hau6o-
Jiee THIIHYEH «O3EpHbLL» TUn TepMU4eCKoe0 pexuma AJsi NPHIJIOTHHHBIX
yuacTKOB BOJAOXPpaHUJIHLL, Tie 00bl4HO HabaoaaeTcsl BepTHKAJIbHAS TeM-
nepaTtypHasi CTpaTH(pUKauus.

CBoeobpa3eH TepMHUYECKHH DEXHM BOJOXPAHWJHL, CHEUHaJbHO HC-
No/1b3yeMbIX /151 OXJaXAeHHUsl BOJ, cOpacbiBaeMbIX C TEMJOBBIX 3J1€KTPO-
cTaHuui. B Takyx BojgOeMax-oxJaAuTeNsiX TeMmiepaTypa BOAbl MOXeT
NOBBILLIATHCS 3aMETHO Bbillle 3HaYeHHH, XapaKTepHbIX JJIsS eCTeCTBEHHOro
X0Aa TEePMHYECKHX MpPOLLECCOB.

Ilepuoa JsenoBbIX siBJeHHH Ha BOAOXPaHMJIMILAX, KAK M B 03epax,
00bIYHO NpPOAOJKHUTENbHEe, yeM Ha pekax. ToJiuMHA Jbla Ha BOJAOXpa-
HUJKUIaX Takxe OoJsblie, yem Ha pekax. Ecau BogoxpaHuauule ocyule-
CTBJISIET HeleJbHOE HJIM CYTOYHOE pery/jupoBaHHe CTOKa, TO yYacTble
Kose0aHHs ypOBHSl YMJUHSIOT nepvod 3amep3anusi. Bo Bpems 3umHed
cpabOTKH BOAOXPAHMJMIL C CE30HHBIM peryJjupoBaHHeM OoJbLuHe
o0beMbl JibAa 0oCealoT Ha Oeperax.

8.6. THAPOXHUMHYECKHHA H THOAPOBHOJIOTHYECKHHA
PE)XXUM BOAOXPAHHJHIL

OcobeHHOCTU 2udpoxumuteckoeo U 2udpobuUoso2uLecKo2o peXcumos
8000XPAHUALLY ONPedeAstOTCS 8 OCHOBHOM Tpemsi 06CTOATEAbCTEaMU:
1) unTeHcusHOCTbI0 800006MeEHA; 2) XAPAKTEPOM 2PYHTOB U PACTUTEAD-
HOCTW 30H 3QTONAEHUS U NOOTONAEHUS U 3) PEeHUMOM HAKONACHUA
U cpaboTku 800, BEAUUUHOL U UHTEHCUBHOCTbIO KOACOAHUL YpOBHS: 800bL.
KonTpoae 3a pemumom eudpoxumudeckux u eudpobuosoeuveckux xa-
PAKTEePUCTUK B000XPAHUAULY BeCoOMA QKTYAAEH, NOCKOAbKY MHO2UE U3
3TUX 8000eM0O8 UCNOALIYIOTCA 04 B000CHABHEHUS, 8 TOM YUCAE NUTb-
€80¢o0.
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Yem meHblie K03GPHUHEHT yCJOBHOTO BOAOOOMeHa BOAOXPaHHIKILA,
TeM CHJbHEE BblpayKeHa TMPOHUCXOAAUIAss B pe3y/bTaTe COOPYXKeHHUS
BOJOXPpaHU/IHILE TPaHCHOPMALHUSA PEYHOro FHAPOXHMHUYECKOrO H THAPO-
GUOJIOTHUECKOTO peXXHMa B PeXKHM, XapaKTepHbldl 1Jis1 o3ep. B raybokux
BOJOXPAaHH/IHIIAX OTMEYaloTCs YyBeJHUYeHHe MHUHepaiu3aild BOJ
¥ YMeHblUeHHe COJepKaHHs pacTBOPEHHOTO KHCJOpOAa C TJyOHHOM.
B NPHAOHHBIX CJOSIX BO3MOXKHO CKOTlJIEHHEe BOJ MTOHHXKEHHOr0 KayecTBa.
[Tocsie coopyeHusi ca1ab0NPOTOYHOrO BOAOXPAaHHU/IMULA MPOUCXOAUT 3a-
MeHd «peUHbIX» OpPraHM3MOB Ha «o3epHble». [losiBisieTcs: o3epHbI (H-
TO- U 300MJAHKTOH. B Temayio yacTb rofa BO3MOXKHO «IIBETE€HHE» BObl
(3T0 Becbma HebJsaronpusiTHOe siBJeHHe XapakTepHo, Halnpumep, A1
pofoxpaHuaull JlHenpoBckoro kackaaa). MeaseHHo dopmupyercsi ux-
tHoayHa, CBOHCTBeHHass BOJOEMaM C 3aMe[JeHHbIM BOJOOGMEHOM.

CyiuecTBeHHOe BJAHSIHHE HA THIPOXUMHUECKHH U rHAPOOHO/I0rHYECKHH
pEXXHUM BOJAOXDAHHJHIL B NMepBble HECKOJBKO JIET NOCJe HX 3aNOJHeHHs
0Ka3blBalOT uCraBlUIKecs NOA BOJOH pacTHTEJbHOCTb M MOYBEHHBIA TMO-
KpoB. Pa3nouxxeHHe OCTaTKOB PACTHTENbHOCTH B 30HE 3aTOMJIEHHSI MOXKET
OTpHLATE/IbHO NOBJHATbL Ha KAYeCTBO BOAbIL. JTOT MPOLece BeeT K yMeHb-
LLIEeHHIO COAEePKAaHHUA KMCIOpPOAa B BOAHOH TOJIULE BIJIOTh 10 BO3HHKHOBE-
HUA cyuwecTBeHHoro aedpuuuta O,, MPUBOASLLErO K 3aMOpY pbib.

Bonbline v peskne KosebGaHusi ypoRHs BOAbl BO MHOTHX BOJAOXPAHH-
Juulax BeAyT K (POPpMHPOBAHHUIO OOLWHK;»=0ll 6eperoBoil 30Hbl C NepemMeH-
HbIM P€XHMOM 3aTOIJIEHHSI M OCYLUKH, Hd KOTOPOH He MOXKeT chopMHPO-
BaTbCH XapaKTepHasi JJisi 03ep JHTOpaJt CO crneuHPruUeCKUMHU MakpodH-
TaMH ¥ 6eHTocom. CBOHcTBEHHAs 03epaM 30HAJ/bHOCTb B pacilpejesieHnH
1o ryay6uHe pas/jHyHblX BHIOB PAacCTHTENbHOCTH (cM. puc. 7.14) B BOJAO-
XpaHu/ahax ¢ 60JblIMMH KOJeOaAHUAMH YPOBHS BbipakeHa 3HauyuTeJb-
HO cyabee.

8.7. 3BAUJIEHHE BOJOXPAHHJINILL
H NEPE®OPMHPOBAHHE HX BEPEroB

Bonpoxpanuinuia, Kak M 03epa, sIBJASTCSA aKKyMYJATOpaMHi HaHOCOB.
B ypaBHenuu 6ananca HaHOCOB (7.24) AJsl BOAOXPAHHJMLL B MPHXOAHOH
yacT npeo6JafaT MOCTYTUIEHHEe HAHOCOB € PEUHBIM CTOKOM Rty U mpo-
NYKTbl pa3MbiBa GeperoB Reep, B PACXOAHON — aKKyMyJSILMSA HAHOCOB
Rak ¥ MOCTYIJIeHHe HAaHOCOB B HHXKHHH Obed Rpeu.

Tak, no H. A. 3umuHOBOI, A/151 Y TVIMUCKOTO BOAOX paHU/IHLLA HA peKe
Bouire 1o/1si Rpby ¥ Reep B TPHUXOAHON YaCTH ypaBHeHHs1 GasaHca HAaHOCOB
¢ 1940 no 1968 r. u3meHHaach COOTBETCTBEHHO ¢ 29 10 63 1 ¢ 68 no 30%,
T. €. BKJaJ pa3mbiBa O6eperoB B 6ajsiaHc HAHOCOB HEYKJOHHO yMeHbLIaJ-
Csi. 3a 3TOT Xe NepHod A0S Rpew H Raxx H3MEHHJIAChb COOTBETCTBEHHO
¢ 35 10 68 u ¢ 65 g0 32%, T. €. [0S TPAH3MTHOTO BbIHOCA HAHOCOB
yBeJHUMIach, a UX aKKyMyJsuusi ymeHbuinaacb. OTMeueHHble 3aKOHO-
MEpPHOCTH XapakTepHbl J1i MHOTHX PAaBHHHHBIX BOJAOXPaHHJHLL.
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OT1noXeHHe B BOAOXpaHWUJHIIE MENKHX (B3BelleHHbIX) HAHOCOB Ha-
3bIBAIOT 3auAeHUeM, KPYTHbIX (BJE€KOMbIX) — 3anecenuem. Ecnu He yna-
eTcsl pas/jiMuuTb MesKHe M KpYyMHble HaHOChI, TO MPOLECC aKKyMYJsIu
Bceil COBOKYMHOCTH HaHOCOB B BOJOXpaHHJHLIE HA3bIBAOT 3AUACHUEM,
B pesynbrare 3anneHuss GopmMuUpyeTcsl TOJLLA JOHHBIX OTJOXEHHH BOAO-
xpaHuauwa (cMm. puc. 6.23) Ilpu paBHOMEpPHOM OT/IOXKEHHH HAHOCOB
niepuo 3auJieHHs1 MePTBOTO 00'beMa BOAOXPAHUIHLLA Tan MOXKHO TMPHO/IH-
JKEHHO OfpeaeNuTb Mo dopmyse

Taa = Vmo/We(l — o), (8.1

rae Vyo — MepTBblil 06bem Bogoxpanuauwa (m*), W, — cpeanuii ropo-
BO#l CTOK HaHOCOB peku (M®), 6 — [0/l CTOKAa HAHOCOB, TMPOXOASLIAS
yepe3 BOJOXPAHHJHIIE TPAH3UTOM (AJS PaBHHHHBIX BOAOXPAHWIHUL O
moxet pocruratb 0,3—0,4, A151 r1y6OKHX FOPHbIX BOAOXPAHHJIHLL TpaK-
THYECKH BeCb CTOK HAaHOCOB peKH 3aJepKHBAeTCsl B BOJOXPAHHIHULILE H O
npubanxkaetcs K 0). CTOK HAHOCOB peKH, B CBOIO ouepellb, ONpeaensioT
no gopmyie W, = R- 31,5 10°/pors, rie R — cpefnHii ronoBoi pac-
X0l HaHocoB B Kr/c, 31,5 10° — KOJHMUECTBO CEKyHA B TOAY, Porn —
MJIOTHOCTb JOHHBIX OTJIOXKEHHH, paBHasa 700—900 kr/m® Ansi MAMCTBIX
otnoxeuuit, 1200—1300 «kr/m® nans  necuaHoro waa, 1800—
2200 kr/m® Ansi NEeCKOB M TPaBHS C TaJbKOH.

MHTeHCHBHOCTD OTJIOXKEHHS HAHOCOB M TepHOJ 3auJleHHs] BOAOXPaHH-
aduia (T. €. BpeMsl ero «XH3HH») 3aBUCAT OT CTOKA HAHOCOB pPEKH
1 ob6bemMa BOLOXpaHHAHUIA. B paBHMHHBIX BOAOXpaAHMJMULIAX HA pekax
C HeOOJIbILIMM CTOKOM HAHOCOB €XerojJHoe HapacTaHHe JlHa HeBEeJHKO.
Tak, Ha HBanbkoBckoM H PhiGHHCKOM BOAOXpaHWaMllax Ha Boare
€)XeroJlHo oTyaraercsi cjloi HaHocoB, paBHblli B cpeaHem 0,2 u 0,25 cm
COOTBETCTBEHHO (TMPH MakCHUMaJbHbIX 3HaueHusax 1,9 u 6,0 cm/roa).
[Tepuoa 3auiieHHs TaKHX BOJOXPAHWIHLL BeCbMa BeJuK. MIHTEHCHBHOCTD
3aujieHdsl HeGONMbLIMX BOJOXPAHHUIMLUL HAa pekax ¢ OOJbLIAM CTOKOM
HAaHOCOB, B 0COOGEHHOCTH B 3aCyLUJIMBbIX paloHax, oueHb BesuKa. Hanpu-
mep, B CLLIA HekoTOpble BOAOXpAHW/JHILA B MYCTHIHHOH 30HE 3aMoJHS-
JIUCb HaHocaMmu 3a 10—15 Jer.

[Tocsie coopy)keHHsi BOAOXpPAHW/IHMULA W TIOBBIILIEHHS YpPOBHS BOIbI
B 30HY BOJIHOBO#H nepepaGoTku (a6pasuu) nomanaiot 6epera BOAOXPaHH-
Juuia — ObIBLIME CKJAOHbI AOJHMHBL. B pesyibrate abpa3ud, Kak U Ha
o3epax, popMHpyOTcs GeperoBoi ycTyn U abpa3HoHHAsi OTMe/b B BepX-
Hel uacTH GeperoBoro ckjoHa (cM. puc. 7.1). Haubonee MHTEHCHBHO
pa3pyuialoTcst CN0XKeHHble JECCOBHAHBIMH TpyHTamMH Gepera BOAOXpaHH-
JIMLL B CTEMHOH, MOJYNyCThIHHONH M MycTBIHHOH 30Hax. 3a nepsbie 10 et
CYyUlecTBOBAHHS BOJOXpaHHIHLLA Oeper MOXKeT oTcTynHTh Ha 200 m 1 6o-
aee. Tak, B nepBble roJbl CyllecTBOBaHHA LIMMJISHCKOrO BOAOXpaHHJIH LA
Ha [oHy, no nanubim C. JI. Benaposa, ormeuasoch oTcrynanue Gepera
CO cpelHell HHTEHCHBHOCTbIO 9 M/roj (MpH MakcHMaJ/bHbIX BeJHYMHAX
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pa3mbiBa 50 M/ron) B pesysibraTe paspyuuenHs O6eperoB MOryT mocTpa-
[AaTh CTPOEHHS H CeJbCKOXO3SIHCTBEHHbIE YTOAbS.

Hau6osiee kpymHble ¢pakudd TPOAYKTOB BOJIHOBOTO paspylUeHHs
6eperoB BOAOXPAHHJHLL HAYT B OCHOBHOM Ha (POPMHDOBAHHE AKKYMYJIfi-
THBHOH YacTH OTMeJid, a 0oJiee MeJIKHe OTJaralTcsl B ero rjy6oKoBoj-
HbIX MeCTax HJIM BbIHOCATCH B HHXXHHH Obed.

8.8. BOAHBIE MACCbl BOLOXPAHHUJTHLL

Funposoruueckasi  cTpyKTypa BOAOXPAHWIHLI, KaK [oKa3saju
H. B. byropun u K. K. dpenbiuteiis, obsanaer cyulecTBeHHbIMH OCO-
GeHHOCTSIMH. XOTSl B BOJOXPAHU/IHMILAX, KAK H B KPYTIHbIX O3epax, BCTpe-
yaloTcsl 06e BOAHbIe MacChl — MepBHYHasi (peyHasi) H OCHOBHasl (BOLHAas
macca camMoro BOJOXpaHHWJ/HILA, aHAJOrHMYHasi 03epHOH BOJAHOH Macce),
COOTHOLUEHHE X OGBEMOB OTJIHYAETCH OT COOTHOLUEHHMS, CBOMCTBEHHOTO
o3epaM. B kpymnHbix o3epax Ha JoJl0 peyHOH BOAHOH MaccChl MPHUXOAUTCS!
nebonbias yactb obuiero o6bema Bo (Ha OHeXCKOM B CpelHeM MeHee
10—159); B BOLOXpAHHIHLIAX OTHOCUTE/bHbIH 06beM PeuyHON BOAHOMH
macchl Bo3pacraer (B PbiGHHCKOM BogoxpaHuanue 40 35—55% B mnoso-
Boabe M 10—25% B MexxeHb) BoaHble Macchl B BOAOXPaHHJMILAX
nostomy 6osiee MOABHKHBI, 4eM B 03epax. Oco6eHHOCTHIO BOJOXPaHHJIHILL
sIBJISIETCA Takxe (popMHpoBaHHe creurdrHyeckod MNPUAOHHOH BOJHOH
mMacchl B TPUIVIOTHHHOM paioHe, Kak MoAHdUKauud OCHOBHON BOAHOMH
Macchl.

8.9. BJUSAHUE BOOOXPAHHUJIHIL HA PEYHOH CTOK
H OKPY)XAKOWYIO NPHPOAHYIO CPELY

Tak ke, Kak W o03epa, 8000XpaHUAUWA 3AMEOALOT B00006MEH
8 eudpoepaduueckoli cetu peursix b6accetinog. CoopyxeHue BOLOXPAHH-
JHUL TIPHBEJO K yBeJHYeHHI0 o0bemMa BOJA CyWH MPHOJM3HTENbHO Ha
6 Thic. KM® M 3aMeNIeHHIO BOJOOOMeHa NpHOJH3UTeNbHO B 5 pa3. Tak,
€CJIH B €CTeCTBEHHOM COCTOSIHUM TMEPHOA YCJIOBHOIO BOJOOOMEHa B peKax
3eMHOTO lIapa cocTaBJ/sJl B cpeaHeM OkKoJo 19 cyr, To B pe3yabrarte
COOpYKEeHHUsI BOJOXPAHUJKIL OH yBesuuuacs, nmo pacyeram ' [1. Kaau-
HuHa v 0. M. Marapausa, k 1960 r. no 40 cyr, k 1970 r. go 64 cyr,
K 1980 r. 10 99 cyT (B 5,2 pa3a). Haubonee cuabHo 3aMensuics Boaoo6-
MeH B peuHbix cucteMax Asun (B 14 pa3) u Esponsl (B 7 pa3). s pek
CCCP BojoxpaHuaHlla yBeJHUHJIH CpPefiHee BpeMsi npeGbiBaHUA BOJ
B peyHom Gacceiine ¢ 22 no 89 cyr, 1. e. B 4 pasa. [locne coopyxehus
Kackaja BOAOXpaHUJMLL BoAooOMeH B OacceiiHax pek Boaru n IHenpa
3amenauiacs B 7—11 pas.

Coopyxcerue so0oxparusuuy cec0a 8e0eT K YMeHbUEHUIO KAK CTOKA
8006 8CA€0CTEUE OONOAHUTEAbHBLX NOTEPb HA UCNapeHue ¢ N0BePXHOCTU
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g600oema, TaAK U CTOKA HAHOCOSB, OUOZEHHbIX U OP2AHUYECKUX B8eulecTg
8caedcTouUe UX HAKONnAeHus 6 sodoeme.

B pesyabTaTe coopyXeHHsi BOJOXPaHHJMILA BO3pacTaeT MOBep-
XHOCTb, MOKPbITasi BOAOH; MOCKOJbKY HCTlapeHHe ¢ BOJHOH MOBEPXHOCTH
Bcerja GoJsble, UueM C NOBEPXHOCTH CYLUH, NOTEPH HA HCMapeHHe TaKXKe
Bo3pacrawT. Obulee yMeHblLIeHHe CTOKAa DEKH M0 CPaBHEHHIO C ecTec-
TBEHHbIMH YCJOBHSIMU ([0 COOpYIKE€HHSl BOJOXpaHMJHLLA) MOXKET ObITh
OLEHEHO C MOMOIUbI0 YpPaBHEHHSA

AW = (2o — 2¢) (Fap — Fp) 1075, (8.2)

rne AW — BenvunHa ymeHblLUeHHSI ToJoBOro o0bema CTOKa, Kkm3, z,
M 2. — rOJI0BOE HCMapeHHe C BOJAHOH TOBEPXHOCTH M CYIIH, MM, Fyy,
1 Fp, — miowaaun BOLOXpaHHIHLIA U MOBEPXHOCTH PeKH Ha MecTe HCKyc-
CTBEHHOTO BOJOeMa A0 ero CO31aHusi, KM

B ycioBHsX H36LITOYHOrO yBJlaXKHEHHSI HCMapeHHe ¢ BOJHOH MOBep-
XHOCTH HEHaMHOTO fpeBblLIaeT HCnapeHHe ¢ NoBepXxHOCTH cyud. [TosTo-
MYy npu u36biTOYHOM YBAANHEHUL COOPYHEHUE B000XPAHUALL, NPAKTU-
KeCKU He CKA3bl8AETCS HA YMEHbuUleHuw CToka pek. B ycaosusx Hedocra-
TOYH020 YBAAHCHEHUs, & B OCOOEHHOCTH B YCJOBHSIX 3aCyLLIHMBOTO
KJuMara, Koraa «uMHiaekc cyxoctus, no M. M. Byasiko, zo/x > 3,0, a z,
3HAYHTENbHO TpEBbIIACT 2., COOPYNEHUE B000XPAHUAUL, NPUBOOUT
K cywectgennoim notepam croka. Ilo pacueram A. A. CokoJoBa, mpo-
LLeHT YMeHblleHHs] peYHOTO CTOKa B pe3yJbTaTe COOPYKEHHSI BOJOXPaHH-
Juul pacrteT no Tepputopuu eBpomnedckoi yacth CCCP ¢ cesepa Ha ior
M JOCTHraeT MakcHMyma B 3acywiuBbix palionax CpeaHeit Asuu.

Bo Bcex Bogoxpanuaniax mupa, no aadubim I'TH, B 1980 r. 6e3B03-
BPAaTHO Tepsilkch Ha ucnapedde 120 km® BOAB B rof, T. €. 0KoJo 3%
croka pek Mmupa. HauGosblive moTepd peuHOTO CTOKA CBOMCTBEHHbI
BogoxpaHunuuwam Hacep (8,3 km®/ron) u Bosbra (4,6 xm®/ron).
K 2000 r. notepu cToKa B BOAOXpaHWJIHILAX MHpa MOTYT BO3pacTH 10
220 km®/roa. Bo Bcex Bogoxpanuauiax CCCP B 1980 r. 6e3B0o3BpaTHO
Tepaanch 19,5 km? Boapl B roa, a k 2000 r. 37a uMdpa MOXKET BO3PACTH,
no ouenkam I'TH, po 23,4 km®/roa. B CCCP 6oJblie Bcero tepsiioT Ha
McrapeHue BojoxpaHunuma Byxrapmunckoe (1,5 km®/roa), Kyit6biwes-
ckoe ¥ Bouarorpaackoe (no 1,1 km®/ron)

Ymenvwernue 800000 mena, 8b136AHHOE COOPYNEHUEM BOOOXPAHUAL L,
APUBEAD TAKHE K YMEHbUIEHUIO CKOPOCTU TEYEHUS 8 PEeUHbLX CUCTeMax
U K YMEHbUEHUIO CNOCOOHOCTU PeK K CaMOOYUULEHUIO; K YBEAUUEHUIO
B8PEMEHI KOHTAKTA pedHbix 800 ¢ OHOM u bepecamu, 4To Takxice, 8epPosT-
HO, OTPULATEAbHO BAUSET HA KAYECTB0 800bL; K YMEHbULEHUID Tena08020
CTOKQ peK, noCKoAbKYy COpoc 8 HuMHulb Obed OCYU,eCTEBASETCA 4aCTO
Yyepe3 NPUOOHHbLE OTEEPCTUS 8 NAOTUHE, A 2AYBOKUM B000XPAHUAULAM
CBOUCTBEHHO YmeHbulenue Temneparypor 8006l ¢ eayburol.

B pe3yJabraTe cOOpYy»XeHHsI BOJOXPAaHHJHLL H OTJIOXKEHHS B HHX
HAHOCOB CYU|ECTBEHHO YMeHbUaeTCa U CTOK HaHnocos pek. Tak, kackanbl
BOJOXpaHHJAHLL Ha MuccrHcuny ¥ Bouare npuBe/n K yMeHblLEHHIO TOA0BO-
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ro CToKa B3BELIEHHbIX HAHOCOB COOTBETCTBeHHO ¢ 450 1o
295 maH. T ¥ ¢ 13,9 10 8,4 MaH. T, T. e. B 060X cayuasx Gosee yem Ha
1/3. ¥YMeHblueHHe CTOKa HAHOCOB peK BCJEACTBHE HX OTJIOXKEHHS By BOJO-
XpaHHJIHLLIAX MOXKET Bbi3BaTh HapylueHHe 6ajlaHca HAHOCOB B YCTh 51X peK
i YaCTHUYHOE BOJIHOBOE Pa3pyuleHHe MOPCKOTO Kpasi 1e/bThl, KaK 370 yxKe
npousowyio B ycTee Huna nocne coopyxenusi BblcOTHOH Acyanckoil
TUIOTHHBI M BogoXxpaHuiuua Hacep B 1970 r., a Takxke B ycthe Cynaka
nocse coopyxenusi Uupkelickoro BogoxpaHuauuia B 1974 r.

HauGonee cunbHOe BO3leiCTBHE BOJOXPAaHWIMLIA HA PEYHOW cToK
M TPHPOJAHbIE YCJOBHS NOJIMHBI PEKH HHXKEe BOAOXPaHWIHIIA CBJ3aHO
C peryjaupyrouiumM 3¢¢HeKToM BOAOXPAHHJHUL, O YeM YK€ TOBODHAOCH
B pasl. 6.15.3. Ilo ouenkam M. H. JIbBoBHua, coopyncenue 8000xpanu-
AUW, NPUBEAO K YBeauderuro Ha 27 % ycroliuueozo mereHno20 PEYHO20
cToKa Ha 3emuom wape. Huxxe BOLOXPAaHHIHLL NONHOCTbIO Tpeoliparka-
eTcsl BOJAHBIA peXuM pek (cM. puc. 6.23, 6.28), namensiiorca Xapakrep
3aJIMBaHHS MOMMBI, PyCJIOBbIE NIPOLECCH, PEXKHM YCTheB peK U T. . B 30-
HE HeJI0OCTATOUHOTO YBJaXKHEHHs BO3JelcTBHe BOJOXpaHHIKUL NPHBOIUT
K OCbIXaHHIO peYHBIX MOHM W AEJbT, YTO MOXKET HAaHeCTH CepPbwe3Hhlil
yuep6 HapoaHomy xo3siiicTBy. OcylueHdHe moHM B 30He H3GHITOYHOrO
yBJ1aXKHEHHS] — sIBJIeHHE TOJIOKHUTENbHOe, CMOCOGCTBYIOUIEe HX XO035i-
CTBEHHOMY OCBOEHHIO.

Bausinne BOJAOXpaHMJMIL HAa TePMHYECKHH W JlellOBbIA peXHM pek
B LeJOM aHAJOTHYHO BJMSHHIO 03ep (pasd. 7.7). Hanbonee xapaKrepHo
soipasrusaroujee 6030elicTéue 8000XPAHUAULY HA Temneparypy godet
6 pexe. Tak, Ha Enucee nuxxe KpacHosipckoro BoAoXpaHuaHula TeMmepa-
Typa BOAbl CTaja B Mae — HIOHe Ha 7—9° u B Hion1e — aBryCre Ha
8—10° C nnxe, a B ceHtsabpe Ha 8° u B okTAOpe Ha 9° C sbiwe, Yem g0
3apery/HpoBaHHsl PEKH.

Kak 1 o3epa, BOOXpaHHIHla OKa3bIBAIOT 3aMeTHOEe BO3AEHCTB e Ha
NPUPOAHbIE YCJOBHUSA compelesbHbiX TeppHTOPUH. Coopyncenue Kphintotx
8000xparuruLy NPUBOOUT K 3ATONACHUIO U NOOTONACHUIO 3eMENb, MOGbL-
WeHUI0 YpoBHA 2PpYHTOoBbLX 800, CnoCOGCTEYOWUX 30604a4UBAHUW 3e-
mens (CM. T71. 9), USMEHEHUID MUKPOKAUMATUYECKUX YCA08UL (BbIPABHH-
BAHHIO BHYTPHUTOAOBBIX KoJeGaHUH TemmepaTypbl BO3AyXa, YCHAeHHIO
BeTpa, HEKOTOPOMY YBEeJMYEHHIO BJAaXHOCTH BO3ayXa M aTMocephpix
0CallkoB), 80AHOBOMY pa3meidy bepezos. Hauboaee cyujecT8enHnOE Heea-
TUBHOE NOCAEOCTBUE COOPYNCCHUST BOOOXPAHUAULY — 3TO NOTEPA 3€mens
npu ux 3aronsexuu. Io ouenkam M. U. JlbBoBHua, cyMMapHast 110 uiab
3aToMJIeHHsl B MUpe paBHa NpHOJM3HTebHO 240 Thic. KM?, 4TO COCTaBIsI-
et 0,3% 3emeabHbIX pecypcos cywH. [Taowaan satonnennss B CCCP, no
nauupiM C. JI. Bennposa, nopsiaka 80 tbic. Km®

[Mocie coopyXeHHS BONOXPAHHIHILA USMEHAETCA NOYBEHHO-PacTU-
TenbHbLE NOKPOB HA 3ATONAEHHbLX U noO0TonAexHolx 3emasx. Ilonaraior,
YTO BJIMSIHME BOAOXPAHWJIHIL pPacrlpoCTpaHAETCA Ha COomnpelesbHYO Tep-
PUTOPHIO, MPHONH3HTENbHO PABHYIO 10 MJOWAAH caMOMY BOAOXPahuau-
wy. Kpome Toro, B pesyabTaTe cOOpyXe€HHS BOJOXpaHWIWLL “acro
YXYouaroTcs Ycaosus npoxooa Ha HepecT MHO2ux nopod polb; Hepedko
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yxyouwaeTcs Ka4ecTeo 600bL 8CAEOCTBUE BOZHUKHOBEHUA 8 HEKOTOpble
nepuodel 200a Oeguyura Kucaopoda 8 NPUOOHHBLX CAOAX, HAKONAEHUR
coseii u buocenHbix BeulecTs, «ygeTeHus 600or». CUHTAIOT TaKXKe, 4To
COOpY’KeHie BOAOXPAHUIHLL MOXKeT NMPUBECTH K yBeJIHYEHHIO CeCMHUHO-
CTH paioHa.

Takum 06pa3om, B000XPAHUALWA 0KA3bBIBAIOT 00B0ABHO CAONCHOE
U HeOOHO3HAUHOE B03I0CLCTBUE U HA PENCUM PeK, U Ha NPUPOOHbLe YCAO-
sus conpedeavHolx teppuropuli. [lasas HeCOMHEHHbLE NOAONUTEAbHbLL
IKOHOMUMECKUL 3PeKT, OHU HepedKO BbL3bl6AIOT U BECOMA HESATUBHbLE
aKkoaozudeckue nocaedcraus. Bee ato Tpebyer, 4urober npu npoekTuposa-
Huu sodoxparuauuy 60sree BHUMATEABHO YHUTHIBAACA BE€CH KOMNAEKC
euodporoeuseckux, GuauKko-eeoepauuecKux, Coyuatb HO-IKOHOMULECKUX
U 3Koa02uteckux acnektos. Boznukaer Heo6xX00UMOCTb 8 IKOAOCUHECKOM
npozHo3e, KOTOPbLI He803moNeH 6e3 nomowu eudpoaoeuu.

BaxHoe 3HaueHHe TpH 3TOM HUMEIOT MEpOTNpPUATHS, OCYUIECTB/sIEMble
B Tpouecce CO3JaHHsl W 3KCTJyaTalud BOJAOXPaHHAWUIA C LeJblo fpe-
JOTBPALIEHHS HEXKeJaTeJbHbIX MOCNeACTBHI U MaKCMMaJabHOrO HCIOJb-
30BaHUs NMOJOXKHTENbHOTO 3(ppeKTa oT co3aaHusa BogoxpaHuauua. K ra-
KHM MEPOTIPHSITUSIM OTHOCSITCSI: MH)KEHepHasl 3allliTa OT 3aToMJeHHs
TEePPUTOPHIA H OGBEKTOB (HaceJleHHbIX MYHKTOB, CEJbCKOXO3SIHCTBEHHbIX
yrofui, npeAnpHsATHHA, MOCTOB U T. 1.); MepeceseHHe XUTeleHl, NepeHoc
NpeAnpUATHHA, AOPOr W T. A.; OUMCTKA JI0XKA BOJOXPAHWIHLLIA OT Jieca
M KYCTapPHHKOB, CO3laH1e BOJOOXPaHHBIX 30H; BOCCTAHOBJEHHE JIECHBIX,
pbIOHBIX, OXOTHHYbHUX M JAPYTHX pecypcoB; TPaHCNOPTHOe, pbl6OX03sil-
CTBEHHOE, peKpealHOHHOEe U APYyroe OCBOEHHE BOJOEMa; HHIKeHepHoe
06ycTpOHCTBO aKBaTtopuH M OeperoBOd 30HbBI BOAOXPaHWAMILA U T. [.



Fnasa 9. THAPOJIOTHA BOJIOT

B @eoepaguueckoii aureparype 8 Tepmun «6040TO» 8KAAO0BLBAIOT
Aubo tuupokoe, aubo yskoe codepicanue. B wupokom Toakosanuu
6040TQ — 3TO U36bITOYHO YBAANHEHHBLE C 3ACTOUHbIM B0OHbLIM pe-
HCUMOM YUACTOK 3EMAL, HA KOTOPOM NPOUCXOOUT HAKONACHUE Op2aHU-
4ecKoe 0 geu,ecT8a 8 8ude HePas3NONUBULUXCS OCTATKOE PACTUTEAbHO-
ctu. B 60aee yakom cmoicae 604010 0TONOECTBAAIT € TOPHAHUKOM,
T. €. W36bITOUHO YBAQHCHEHHOIM YUACTKOM 3eMAU, UMEW UM CA0U
TopPa  Toawurol He meHnee 30 cm u NOKPuIToLM cheyuduyeckol
PacTUTenbHOCTbI0. H366ITOMHO YBAQNCHEHHbIE 3eMeAbHble NA0wadu
€O croem Topga Torwurol menee 30 cm uau 808Ce He umeroujue e2o
HA3KBAIOT 8 TAKOM CAYy4ae 3060A0UEHHbIMU 3EMAIMU.

Mby Gynem npuaepRuBathesi 60see WMPOKOTO TOJKOBAHHUS TEPMH-
Ha 4 OTHOCHTb K 60Jl0oTaM He TOJIbKO Top(dsiHble 60a0Ta — TOPGSAHH-
KH, HO W 3a60JI0YeHHbIE Jeca, Jyra, y4acTKH TYHAPHI H Ap., T. e. 3a60-
JIOYeHHble 3eMJIH, HE HMEIOULHe XOpOLIO BblpaXX€HHOro cjosi Topda.
151 TAKOro LHPOKOro TOJKOBAHHUSA TePMHHA «GOJNOTO» HMEITCS ABa
ocHoBaHus. Bo-nepBbiX, Ha MHOTHX 3a00JIOYEHHbIX 3eMJ1s1X HabJo1a-
IOTCAl HayaJbHble ¢$a3bl GOPMHPOBaHUSA 05 Topda (XOTH H 3amen-
JIEHHOT'0), 4TO B YCJIOBHSIX XOJIOJHOrO KJIHMara MOXeT OObACHATHCA
MaJsiol UHTEHCHBHOCTBIO MPHPOCTAa OPraHHYECKOro BelecTBa, a B YC-
JIOBHSIX KapKOro K/AMMarta — 6GO/bLIOH HHTEHCHMBHOCTHIO €ro pasJo-
KeHusl, [TosToMy HE OTHOCHTb K GosioTam 3ab0J0YeHHblE 3eMJIH
03HauaJo Gbl He YUUTbIBATb F€HETHUYECKOrO €JJMHCTBA 3THX OOBEKTOB.
Bo-BTOpbiX, K 60J10TaM Lenecoo6pa3Ho OTHECTH Or POMHbLE TIPOCTPaH-
CTBa 3a60J/I0YEHHbIX TPOMHUYECKHX JIeCOB, MPHUMOPCKHX COJIOHOBATO-
BOJHBIX Maplieil HIH MaHrpoBbIX 60JI0T (TOpda y HUX OObIYHO MaJjo
WK HET BOBCE), MOCKOJbKY BCe 3TH O0beKTbl 00beAHHseT H30bITOY-
Haa 3acroidHasi yBJa*KHEHHOCTb. B mpoTHBHOM ciyyae 3TH MpHPOA-
Hble OGbeKTbl, HECOMHEHHO OTHOCSILIMECs K BOJAHbIM, BbINajH Obl H3
noJsl 3peHHsl THAPOJOTHH.

9.1. IPOHUCXO)XAEHHE BOJIOT
H HX PACOIPOCTPAHEHHUE HA 3EMHOM WIAPE

Bboaora sosuukaror nyrem 3abosauusanus cywu (2aaéHeui 8ud
obpasosanus 6040T) u nyTem 3apactanus (3a604a4UBaAHUS) BOO0EMOB.
3aborauusanue cyuiu CBOMCTBEHHO MHOIMM MPHPOAHBIM 30HAM 3€M-
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Horo wapa. OHO NPOUCXOAUT TIpH H3OBITOUHOM yBJaXKHeHHH H 6Jaronpy.
SITHBIX FeOMOP(ONOTHUECKUX YCJOBHSAX (MOHHXKEHHs, BMAJMHbl H AP.),
CO31al0UIHX TIPEANOChIIKA AJS1 3aCTOMHOTO BOJAHOTO peXXHMa, HaKoTJe.
HHUSA OpraHHYyecKoro BelllecTBa U o6pa3oBaHHs 6OJOT.

MO3KHO BbIEJHTD BAa OCHOBHbIX BHAA 3a60/1a4lBaHUs CyLIH: 3aTON-
AeHue v nodTonaenue TepputTopuu. 3aTofnjeHne TepPUTOPHH MOXeT ObITp
o06ycJioBJIeHO ABYMS npHuyMHamu. Bo-nepBbix, npeo6GyagaHHeM 0CajlKoB
HajJl UcrapeHHeM MpH OTCYTCTBHH Xopoluero apeHaxa. Tak o6pa3ylorcs
6osioTa B TPOMHUYECKHX Jlecax, B TyHApe. OueHb 4acTO B yCJAOBHSAX H36bi-
TOYHOrO WJIH [a’Ke YMEPEHHOTro YyBJaKHeHHsi 60/10Ta BO3HHUKAIOT Ha
MJIOCKMX BOAOPa3je/bHbIX NPOCTPAHCTBAX MPH cnaboM OTTOKe Boa. Bo-
BTOPbIX, 3aTOMJIEHHEM TEPPUTOPHH MOBEPXHOCTHBIMH BOAAMH (BOAaMu
peK, o3ep, MopeH) B YyCJOBHSIX TOHHXXEHHOro pedbeda mnpHJerawolei
MmecTHocTH. Tak oOpa3syilorcs Gosota Ha Geperax pek u o3ep. Takoro xe
TIPOHCXOXKAeHHs 6os0Ta Ha Geperax TpuMBHbIX Mopei. [TogTonnenue
TeppUTOPHUH OOGBIYHO CBSI3aHO C TOBbILIEHHEM YPOBHS TPYHTOBBIX BOJI,
BbI3BAHHOTO KaKHMH-JH60 UCKYCCTBEHHBIMH MEPOTIPUSTHSIMH: COOPYXKe-
HHEM BOJOXPaHHJHLL, H30OBITOUHBIM OpOLIEHHEM, COOPYKEeHHeM Hapylua-
IOIMX €CTECTBEHHbIH CTOK TPYHTOBBIX BOJ HACbINeH KeJe3HbIX HJH
IIOCCEAHBIX AOPOT U T. I.

3apacranue uiu 3a60ra4u6anue 6000eM08 CBOUCTBEHHO B OCHOBHOM
YCJOBHSAM YyMepeHHOro M Temjoro kaumarta. OHO 0GbIYHO HauyHHaeTcs
c GeperoB (mepBHuHble (pa3bl 3apacTaHlsi BOJOEMOB paccMaTpHBAJIMCh
8 pasgene 7.8.2). Ha gHe Bojoema oTiaraloTcsi TJIMHHCTble YaCTHYKH,
OCeNalT OCTAaTKH BOAHBIX OpraHM3MoB (MJaHKTOHa U GeHTOca), mocTe-
NEeHHO TMpeBpalllaiolidecss B OpraHMuyeckHil ua — canponess. Bomoem
MeJleeT, B HEM TOCEJSIIOTCS BbICLUHE PAaCTEHHsl: cHayaJja Morpy:KeHHble
(pAecT, pOTrOJIMCTHHK), 3aTeM KYBLIMHKH C TMJaBalolHMH JHCTbAMH,
a Mo3ke TPOCTHHK, KaMblill, poro3. HemnosnHoe pasnoxeHue pacTUTeNbHbIX
OCTAaTKOB TMPHUBOAHT K oOpa3oBaHui Topha. OT Bogoema ocraloTcs
He6oJIbLIME «OKHA» BOJbI, 3aTeM M OHM 3apacrtaloT. [locteneHHo BojgoeM
npespaulaercss B 6os0T0. HacTo onucaHHblil npouecc conpoBOXKAAeTCs
o6pa3oBaHHeM Ha TOBEPXHOCTH BoaveMa 3616K020 Ko8pa («3bIOYHY,
«CMJaBHHa», «MJjayp») K3 KOpHeBdll pacreHdid. B rtakom cayuae
3apacTaHde BOJOeMa MJEeT CO BCeX CTOPOH — cO AHa, ¢ GeperoB W ¢ mo-
BEPXHOCTH. .

BoaoTa pacnpocTpanersl Ha 3emae noBCEMeCTHO: 8 PA3HbIX KAUMA-
TUYECKUX 30HAX U HA BONbUUHCTEE KOHTUHEHTOS. Oémaﬂ nJjoiaAb
TOphAHbIX GOJIOT Ha 3eMHOM Liape OKOJO 2,7 MJH. KM?, M OKOJIO 2%
naowann cywd. B Hux cocpeporoueno okoso 11,5 Thic, KM® BOJbI, HJH
0,03% npecHbix BoA ruapocdepsl. O6uias niouaib 6010T Beex ,TAnos Ha
3emJe, no aanubim E. 5. Kaua, euwe 6osbie — a0 3,5 man. km* Haubo-
Jee 3a60/04eHHble KOHTHHeHTbl — IO Has Amepuka W Eppasusi.

ﬂnomanb Gonor pa3ubix TtunoB B CoserckoM Coio3e 0KOJO
2,1 mau. km®, uto cocraBasier noutd 109 TeppuTopun crtpanb. Ha
ceBepo- sanane esporneiickoit yacth CCCP GosoTa 3aHHMaIOT B cpeaHeM
409 Ttepputopud, a B ceBepHOW moJsoBHHe 3anapHoil Cubupu — 10
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50—70%. B 6on0Tax CCCP coaepXHTcsi IpUMEPHO 3 Thic. KM® BO/IbI, U3
uux | toic. kM® npuxoputcst Ha Gosora 3anaaxoit Cubupu. Kpome cesepa
esponeiicko#t yacth CCCP u cesepa u uentpa Cubupu 60s0Ta LWHPOKO
pacnpoctpaHednl B [Tosecve, Ha Kamuatke u B apyrux paiionax CCCP

9.2. THIbl BOJIOT

Caenysa H. §1. Kany, 6ydem nodpasdeante ace 6oaora Ha dee 60r6-
wue epynnvl — 3a60N04€HHbLE 3EMAU (HE UMEIOWUE XOPOULO BbLDANCEH-
HO20 CA051 TOpgha) u cobcTeenno TopPansie 6oaora.

K 3a60/10ueHHbIM 3eMJIIM MOXHO OTHECTH MHOrde THMbl GOJIOT:
TpaBsiiple 60/10TA@ ApKTHYECKOH TYHAPBI, TPOCTHHKOBbIE H OCOKOBbIE
60J10Ta JiecoCTenH, 3acoyeHHble 60J10Ta NONYNYCTbIHM U MYCTHIHK (COJIOH-
yakpH), 3a60JI0UeHHble TPOMHUYECKHe Jieca, TIPeCHOBOJHbIE TPOTHYECKHE
TpaBsiHble 60JI0Ta Ce30HHOTO YBJaXXHEeHHSs, IPECHOBOAHbIE U COJIOHOBATO-
BOAHbIE NpUMOpcKHe OosioTa (MapluM), coJieHble MaHrpoBsble 6onoTa
M T. I

[To komnuiekcy reoMop¢ONOTHUECKHX, THAPOJOTHUECKHX U re0B0oTaHH-
YECKHX TIPU3HAKOB Topgausie 60a0Ta, NAyulle H3YdYeHHble U NPUYpOUEH-
Hble B OCHOBHOM K TYH/p€, JIECHO! 30He M JlecoCcTenHu, no0pa3denstorTcs,
8 8010 ouepedv, HA TPU TUNA: HUBUHHbIE, NEpPexoOHbie W 8epxogoie
(puc. 9.1)

%)

[diae) [om], [@0 )5 [PF8]e [F¥f]s [E-Zls
T VD 7

Puc. 9.1. Cxema BepxoBoro (@) H HM3HHHOrO (6) TopdsHoro 6oJoTa:
MuKporandwaprol: | — 0COKOBbIE, DCOKOBO-TPOCTHHKOBbLIE, OCOKOBO-rHNHOBbLIE; 2 — coar-
HOBO-OCOKOBbIe; 3 — C(arHOBO-NYWHLEBbe; 4 — OAbLIAHKHKA, § — COCHOBO-CarHOBbIE,
6 — 3anexb cdarvosoro Topdha, 7 — 3anexb TPOCTHHKOBOrO H OCOKOBOTO TOpda, 8 —

MHHEpaNbHbI TPYHT

Hu3unneie 6020Ta 066IMHO UMEIOT B02HYTYIO WAL NAOCKYIO nosep-
XHOCTb, CnOCOGCTBYIOWYIO 3ACTOUHOMY XapakKTepy 600HO20 peXUMA.
O6pasyloTcst OHH B HH3KHX MecTax — no Geperam pek W o3ep. B mocaen-
Hee BpeMs TakHe 0oJsoTa cTajd MOSABJAATBCH B 30HAaX MNOATOMJIEHHSA
BoOXpaHuanuiaMd. K HU3HHHBIM GOJIOTaM OTHOCATCH TakKXKe MOHMeHHble
H npHTeppachble 60J0Ta, 60J10Ta B HU30BbSAX M JeJbTax peK (Tak Ha3bl-
Baemble «MJaBHH» C T'yCTBIMH 3apOCJASIMH TPOCTHHKA)

Baxnefiune ruapoJioruyeckde OCOGEHHOCTH HH3MEHHbIX 00JI0T —
Haiauude OsM3Jexalero BOAOEMa HJAH BOJAOTOKA, OJH30CTb YPOBHS
TPYHTOBBIX BOJ, fpeo6JiajaHHe B BOAHOM [MTAHHH MOBEPXHOCTHBIX
H TPYHTOBbIX BOJA — MOCTABLIMKOB MHHepaJ/JibHbIX OHOTeHHbIX BELIECTB.
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XapaxkTepHo# 4epTOH HU3MHHBIX GOJIOT SIBJSIOTCS €BTPOdHbIE PACTEHHS,
TpeGoBaTebHbIE K MUHEpabHbIM BeulecTBaM. Cpeau TaKUX PacTeHHH —
oJibXa, 6epe3a (MHOrAa ejb), OCOKH, TPOCTHHK, pOroa.

Bepxosoie 60a0Ta umeroT mownoLl CA0l TOpha u 8bLNYKAYO nosep-
XHOCTo. OTJAMYHTENbHAs 4epTa THAPOJOTHYECKOTO peXXiMa BepXOBbIX
60s0T — npeo6GaaaHie B HX BOAHOM MHUTaHHH aTMoc(hepHbIX OCaALKOB,
GelHbIX MUHEpaJbHBIMH 6HMOreHHbIMH BelllecTBaMu. [1asi BepXxoBbIX 60J0T
XapakTepHbl OJIMToTpodHble pacTeHusi, HeTpeGoBaTeNbHble K MHHEpaJb-
HbIM BelllecTBaM. DTO Npexae BCero COCHa, Bepeck, Nyluua, chardoBbie
mMxu. O6pasyioTcs BepxoBble 60/10Ta 06bIYHO Ha Bogopa3sjenax, a Takxe
B JPYTHMX M€CTax B pe3y/bTare 3BOIOUHH HH3HHHBIX GOJIOT.

Bepxossie 6040Ta no0pa3desnroT Ha 08a nodTuna — AecHbie, NOKPbL-
Tole KOBPOM CPHacH08020 mxa U cocHol, a 8ocrounee Enuces — aucraen-
Huyel, u epado8o-MO4ANUHHbLE, UMerouue OAUHHbLEe 2pPAdbl ¢ KOYKamu
TOPPQ U NOHUNCEHUA-MOYANCUHBL, NOKPLLTOLE CacHOBbIM MXOM U 3apoC-
wiue TPABSHUCTOU PaCTUTEAbHOCTHIO.

[TpomeKyTOUHOE TOJIOXKEHHe 3aHHMAIOT nepexodnsie 6040Ta € NAOC-
Kot uau caabo8oLnyKA0l NOBEPXHOCTHIO U ME30TPOPHOL PACTUTEAbHO-

«

CTot0 (YymepenHozo mureparbrozo nutanus). Hanbosee THnuuHble pac-.

TeHHf TaKux 60JoT — Gepe3a (MHOTAA COCHA), OCOKH, carHoBble MXH.

Hns Ka)KA0ro U3 Tpex THNOB TOP(PAHBIX GONOT XapaKTepHbl onpeje-
JIEHHbIE COUeTaHHs] BHAOB PaCTHTEJNbHOCTH (OHOLEHO30B), B COBOKYIHO-
CTH ¢ reoMopdONOrHYecKHMH OCOGEHHOCTSIMH OTAEJbHBIX yacTed 6OJOT,
co3jawlire cneurgprueckde 6oJoTHble MUKpOaaHALagpThl (cM. puc. 9.1).
Tak, BecbMa THIHMUHLIMH MHKpoJaHauladptamu (ro K. U. MBaHoy) aas
HH3UHHBIX GOJIOT ABJSIOTCA ApeBecHble (OJbLIAHMKOBbIE, OGepe3OBble
M 1p.), APEBECHO-OCOKOBbIe, APEBECHO-OCOKOBO-C(ParHoBble, TPOCTHHKO-
Bble, TPOCTHHKOBO-OCOKOBbIE W Apyrue, AJsi nepexoAHbix 60J0T — Ape-
BECHO-0OCOKOBbI€, C(parHOBO-OCOKOBbIE U ApYyTHe, /51 BEpXOBbIX — COCHO-
BO-KyCTapHHYKOBble, COCHOBO-C(arsHoBble, c¢arHoBo-MyUIHLEBbIE
1 Ap. CBoeoGpa3HbiMK GONOTHBIMH MHKpOJNaHAWAPTAMH ABASIOTCS KOM-
[JIEKCHblEe TPsIAOBO-MOYAXKHHHbIE MHKpoJaHAwadThl ¢ pas3jHYHBIM Xa-
pakTepoM pacTUTEJbHOCTH B 3aBHCHMMOCTH OT THma 60JOT, a Takxe
rpsil0BO-03€pKOBbLIE, 03€PKOBO-MOYaXKHHHble MHKposaasawadTsel U Ap.

9.3. CTPOEHHE, MOP®OJIOTUS U THAPOTPA®HSA
TOP®AHbIX BOJIOT

Coopmuposasuieecs sepxogoe Toppsaroe 6040T0 06614HO UMEET MHO-
eocaoiinoe crpoerue (puc. 9.2,a), orpaxarouiee npoyecc NOCTeNneHHO2o
HaKkonaeHus Toppa u nosviuieHus no8epxHocTu 6oaora. Kaxoeui caol
umeer cneyuguueckull cocras Topga, oTpaxcarowul usmeHerue 8udo8o-
20 COCTABA PACTUTEAbHOCTU HA PA3HbLX a3ax pa3sutus 6oaora.

Bcest Toaa Topda B Gonote Ha3biBaeTCH TopPhaHou 3asexcoio. B npe-

Jenax TOp(SAHOH 3ajleXH BbIAENSIIOT HHEPTHbIH M JesATesbHbIH CJIOH,
ypoBeHb TpyHTOBbIX BOA (pHc. 9.2,6)
HHepTHouli ca0l NeKAT HA MHUHEpaJbHOM JHe H COCTaBJ/sIeT OCHOBHYIO
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Puc. 9.2. Cxema CJIOHCTOrO CTPOEHHS TOPDAHON 3a/exH (a) U AesiTeAbHOro H HHepT-
HOro caoeB (6) Bepxosoro 6o/0Ta:
| — MHHepaJbHOe AHO, 2 — canponeb, 3 — TPoCTHHKOBHH Topd. 4 — xBowEBLH TOPd, 5 —
0COKOBbIH TOPY, 6 — NecHoi Topd, 7 — rHNHOBLI TOPd, 8 — LieHxuepHeBo-charnosuil Topd,
9 — nywHnHueBo-charkosbiil Topd, [0 — charHosblil TOpD ¢ NHAMI COCHB, / /| — NOBEPXHOCTb
6osota, /2 — ypoBeHb rpyHTOBbHIX BOA, /3 — HHXKHH{ FOPH3OHT AesiTesbHOro caos, /4 —
HHEPTHBIA COH

Toauy TopdsHoi 3anexxu. MHepTHbIA ci10i MMeeT oueHb caalbbiit BOA0OO-
MEH C Bblll€ pPAacCHOJ/OXEeHHbIMH CJOSIMH TOpda H C OKpPYXXAILIHMH
GoJioTa 3eMJISIMH, OTJHYAeTCsl TIOCTOSIHHBIM HJH MaJOH3MeHSIOIHMCS
cofepxaHueM Boabl B Topde. MHepTHBIN c/Of OTAMYAIOT TakKe OueHb
MaJjiasi BOJOTIPOHHLAEMOCTb, OTCYTCTBHe JOCTyna KHCJOPOAA B MOpbI
Topda, oTcyTCcTBHE a3poOHbIX GakTepHit K MHKpoopraHuamoBs. ToJiMHa
MHEPTHOTO CJIOSl U3MEHSIeTCs OT HyJs y rpaHul 6oJoTa A0 MaKCHMalb-
HbIX TJyOUH TOPQSAHBIX OTJOXKeHHH (uHorma po 18—20 m)

B npeaenax deareavHoeo (MM aKTUBHO20) CAO0A, JeXallero Haj
HHEPTHBIM CJ10€M, TPOUCXOAHT HEKOTOPbIH BJAaroo6MeH TopgsiHOH 3aJe-
KM ¢ aTMOc(hepoit M OKpy»KalowWHMH 6OJ0TO TEPPHUTOPHAMH, H3MeHsIeTCs
coleprkaHue BIarH B Topde, MPOUCXOAAT KONeOaHHS yPOBHS IPyHTOBBIX
BoA. JlesiTesqbHbIA C/JOH OTJIHYAIOT TakXKe TOBbILIEHHbIE BOAONPOHHLAE-
MOCTb M BOJOOTAAYA, MEPHOAHYECKOEe MOCTyMJeHHe BO3JAyXa B TMOpHI
Topda, 0cBOOOXKAAIOWHECs OT BOAbl NMPH CHHUXKEHHH YPOBHSI T'PYHTOBBIX
Boa, 6OoJblIOE KOJMYeCTBO a3po6GHbIX GaKkTepuUid M MHKPOOPraHW3MOB,
CNOCOGCTBYIOUIMX Pa3JI0XKEHHIO YaCTH OTMH paloLIEero pacTHTeJbHOrO Mno-
KpoBa M mpeBpallleHHI0 ero B Topd, HajJHuyue B BEpPXHEH YAaCTH XHBOTO
pacTHTesbHOro NokpoBa. HUXKHUHA rOPU3OHT AeITeNbHOrO Cj10si NpHOJIH-
3UTE/IbHO COOTBETCTBYET CpeJHEeMY MHOrOJIeTHEMY MUHHUMAaJbHOMY YpOB-
HiO GOJIOTHBIX 'PYHTOBBIX BOJ.

TonuiuHa pesitenbHoro caosi — oT 40 (MOXOBO-TpaBSIHHCTbIE 4aCTH
6osioT) g0 80—95 cM (s1ecHble HU3HHHbIEe 6oa0Ta). TonulMHa JesiTeNbHO-
ro c¢jos 60Jiblue Ha MOBbILIEHHbIX U MeHbLIe Ha TOHHXEHHBIX 3JeMeHTax
peaveda Gosora.

CopeprKaHue BOAbl B MHEPTHOM c/ioe TOp(SIHON 3anexH, T. e. HHXe
YPOBHSI TPYHTOBBIX BOJ, OObIYHO BecbMa BeJnko — oT 91 mo 97% (no
006bemy). Bbillie yPOBHA IPYHTOBBIX BOJ B A€SITE/NIbHOM CJIO€ COAEpKaHHe
BOJbI CYyLIeCTBEHHO MeHblue. Bo Bceit TopdsiHOit 3ajexu colaepxanue
BOJbl yBeJMYHBAETCS WJIH YyMEHbLUAETCS B 3aBUCHMMOCTH OT MOBbILIEHHS
HJIM TOHHXKEHHS YPOBHSI TPYHTOBBIX BO/.
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60J10TO MOCTENEHHO BCTynaeT B BepXoBylo a3y CBOero pasBuUTHA (34
6 Ha puc. 9.3). Popmupyowmitca B npouecce pas3BHTHA 60/10Ta CJ0I!
Topha oKasbiBaeT MOANOPHOE BJIMAHHE HA ypOBeHb IPYHTOBbLIX BOL. ITok
NPUBOILUT K pacClIHpeHHWIo Mosica nepeys/a>XHeHHOH MOYBLI H pacuiupe.’
HUIO 30Hbl 60J0TO0OpPa30BaHHUA.

Haxkonaenne Topda uner B Gonore HepaBHoMepHo. B HusuHHyio a3y
passuTHs 600Ta HaHMeHbLIAss UHTEHCUBHOCTb Pa3/0XKeHHA PaCTHTeJb-
HbIX OCTATKOB M HauboJbllasi HHTEHCHBHOCTb HaKOIMeHUs Topda ome~i
yaTcAd B HauboJiee HH3KHX 3aCTOHHBIX yacTaAX 60J0Ta, T. €. B ero UeHT-’
pe. 3To BeleT K BbIPAaBHUBAHHWIO NMOBEPXHOCTH 60J0Ta M CNOCOGCTBYeT
HayaJjy nepexoiHo# ¢asbl ero passurtua. B 31y a3y Hakonnenue Topda
HieT no mJaoland Hosee paBHOMEpPHO, U ero MNOBEPXHOCTb B LIEHTpe
6osi0Ta nogHUMaeTcA NpubAH3UTEbHO MapaJsenbHo camol ceGe. B pe-
3y/abTaTe Ha Kpasix 60/0Ta BO3HUKAIOT YKJAOHBI MOBEPXHOCTH K mepude-
puu Gosora. [luranue GosoTa rpylTOBbIMH BOLaMu Pe3Ko COKpallaercs
uJH npekpailaercs BoBce. [TuraHne pacTUTeNbHOCTH NpPeHMYLECTBEHHO
aTMoc¢epHbiMH OCasKaMH NPHBOAUT K CMeHe B LleHTpe 6oJioTa Me30T-
pOoHOH pacTHTENbHOCTH oJHroTpodHoil. PasnoxeHue opraHuyeckHx
OCTAaTKOB 3aMelJsieTCs, 2 HHT@HCUBHOCTb 06pasoBaHusa Top¢a Bo3pacra-
eT. LleHTpanbHas yactb 6osioTa HauuHaeT nosuiwaThest Obictpee. OnHOB-
peMeHHO WAeT Tpouecc pacuiupeHds 6ojoTa, npHyeM 3a60J1a4yHBAHUIO
NpuaeraioUUX TePPUTOPHH CNOCOGCTBYET He TOJbKO MMOANOpP FPYHTOBBIX
BOA TOp(AHOH 3ajexblo (4TO OTMedasoCh M Ha nepBbiX ABYX (asax
passuTus 6oJs0Ta), HO ¥ HUALTPAUHA aTMOCPEpHbIX 0CaNKOB OT LEHTpa
6os10Ta K ero nepugepu.

9.5. BOJAHbIA BAJIAHC U THAPOJIOTHYECKHHA PE)XHUM BOJIOT

BoaHbiit 6ananc 6onora, Kak v [ApyruX BOLHbIX OGBEKTOB CyLUH,
CK/aablBaeTCs U3 MPUXOLHONH yacTH, BK/AOYaOUed atMocgepHble ocalakH
X, NIPUTOK NOBEPXHOCTHBIX Y|, H NOA3EMHbIX (FPYHTOBbIX) BOL W, H H3
pacxXoJHOH YacTH, BK/IOYAIOLleH HCapeHHe 2, NOBEPXHOCTHBIH y2 U MOA-
3eMHbIi OTTOK wy. 3a HHTepBaJs BpeMeHH A f B 60/10Te MOXKeT NPOU3OHTH
HakollsieHue Boabl HAH ee cpaboTka (4 Au).

C yueToM cKasaHHoro ofllee ypaBHeHHe BOAHOro GajiaHca 60.10Ta
BHIMJIIAUT CJefyIoUMM 06pasom:

xt+ytwi=z+y+ wt Au (9.2)

IOas Bepxosoro 6osoTa uYjeHbl y, M w,; (6oJ0TO NMTaeTcs JHIUb
aTMocepHbIMH OCagKaMH) pasHbl Hy.JIO.

H3menenue 3anaca soabl B 6010Te += A « MoxeT ObiTb npelcTasJe-
HO KaK d3MeHeHHe yPOBHA TPYHTOBbIX BoJ B TOP(QAHOH 3ajexu:

Au=aAH, (9.3)

rae a An6o paBHO BOLOOTAAYe W (MPH CHHUXKEHHH YPOBHA FPYHTOBbIX
BOA), JH60 Ne(pHLMTY BAAXKHOCTH d (NMpH MOBbILIEHHH ypoBHS). 3Haue:
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jqie @ ONpejleJIsieTCsi TOYHO Tak XKe, KaK 1Js J1060ro rpyHTa (cM. pasges
5.5), U BbBIPAXKAeTCsA B LOMAX eNHHHILb.

[TocKO/NbKY W H d B PasauuHbLIX 4acTAX 60/0Ta pa3/anyHbl, CyMMapHoe
,3MEHeHHe 3anaca BJard B AesTeJbHOM cjoe 6os0Ta onpenensieTcsl Kak
cpellHeB3BELIEHHas BeJHUMHa:

A u= [Y(aiaHF)]/F, (9-4)

r1e F; — niowlanb KaXaoro orienbHoro 60J0THOrO MHUKpoJaHAwagTa,
F — MoJHas naowanb 6odora.

HcrounnkaMH nuTaHus 60J0T Cay»Xart, TakuM o6pasoM, atMochep-
\ibl€ 0CaJKH, MOBEPXHOCTHbIA ¥ MOA3€MHbIH CTOK H3-3a npenesoB 6oJ0Ta.
Y BePXOBbIX ¥ HU3WHHBIX 6OJIOT COOTHOWIEHHE 3THX HCTOYHHKOB MHUTAHHUA
pasJnuHOe: 8epxogsbie 60AOTA NUTAIOTCA 8 OCHOBHOM ATMOCHEPHbLMU
0ca0KamMu, HUBUHHbLE — NOBEPXHOCTHLIMU U NOO3eMHboIMU (2PYHTOBOIMU )
godamu.

[naBHas cTaTtbsl pacxogoBaHus BoAbl B 60J0TaxX — 3TO HUCAAapeHHe
¢ NOBEPXHOCTH G6oJOTa, BKJAOYAS TPAHCMHUPALHUIO PACTHTEJILHOCTBIO.
Bk/aaj ucnapeHus B pacxodoBaHue Boabl ¢ Gosota gocturaer 100% nan
HH3UHHBIX 6ecCTOYHBIX 60J0T KOTIOBHHHOIO 3aJeraHusl B apMAHOH 30He
i cocTasJasier okoao 50% aast 6osoT B ceBepHbIX paiioHax u3GbITOUHOTO
VvBJ1aXHEHHS.

BesnnuyuHa ucnapeHusi ¢ 60J0T 3aBHCHT OT KJAHMATHUECKHX YCJIOBHH,
B LleJIOM BO3PacTasi C yMeHblIeHHEeM WKPOTHl MECTHOCTH, OT Tuna GoJioTa
(esTpodhHble OoJ0Ta HCNApPAIOT BOAbI foJblie, 4eM OJMFOTpPodHbIE), OT
BHICOTbI CTOSIHMSI YPOBHSA OOJIOTHBIX FPYHTOBBIX BOJ M COLEPKAHUA BOLbI
B 60J0Te (MpH BHICOKOM BJ1ArocoepXaHuy BeJHUMHbl HCMAPEHHS MOryT
NpHOIMKATLCA K BEJMUHHAM HUCNApPAEeMOCTH).

Hau6osibuiee KonnyecTBo Boabl HCNAPAIOT 60J0TA B YCJAOBUAX CYXOro
cy6rponuyeckoro KiauMara. C niaBHe#l B Ae/ibTax psiga pexk ucnapsiercs
B roa no 1300 MM Boabl. MHoro Boabl HCnapsioT 3a60J04eHHble TponHye-
Ckde Jieca. B ycsmoBusix ymepeHHoro kanmara HauGosibillee KOJHUECTBO
BuAbl “CMapsOT cParHoBo-ocoKoBble H JecHble Tonu (ao 600 MM 3a
1eTo), HauMeHblllee — c¢arHosble 6o/0Ta ¢ KycrapHuukaMu (1o 300 MM
3a siero) MHoro HcnapsioT JecHble 60J0THblE MUKpPOJaHAWAa(PTH, MeHb-
e — moxoBble. KocBeHHbI nokasartedb ucmapeHus — OoJee HH3KUH
VpoBeHb I'PYHTOBBIX BOA B JieTHee BpeMs B JieCHbX GoJsiorax. Mcnapenue
C MouyaXkuH o6bluHO Ha 40—609, npeBblinaer ucnapexue ¢ rpsad. B ueaom
B 30He M3OLITOYHOFO YBJaXHEHHUS uUcCnapeHHe C HH3UHHBIX GOJOT NpeBbl-
Waer pcnapeHHe ¢ BepXoBbiX Gosor HAa 10—15%.

CooTHolueHue cocTasasiioWMX BoAHOro GasaHca GosoTa U3MeHseTCs
80 BpemeHu. H3aMeHeHue yCJOBMH NHUTAHWA W pacXoJOBaHHS BJATH
8 GosioTe MpUBOAMT, COrIaCHO ypaBHeHHIO BoaHoro GasaHca, K KoJe6a-
HUSIM ypOBHSAl TPYHTOBbIX BOZ, KOTOPblH OObIYHO HAXo4MTCA GJHM3KO OT
NOBepXHOCTH 60s10Ta M GbICTPO peardpyer Ha U3MEHeHUs COCTaBJSIOUIHX
80aHoro Gananca. 3to W onpenesasieT BOAHbIH pexXHM GOJOT.

Has topdpsiHbiX GosOT B YCIOBHAX yMepeHHOro kKiaumara (cesep
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u uentp esponeiickoit Tepputopin CCCP) TunuuHbl creqyoLlie H3MeHe.
HUA COCTaBJASIOUIMX BoAHOro 6ajsaHca W COMyTCTBYIOULHE H3MEHEeHus
BOJHOro pexxuma 6osor. B BeceHHee Bpemst uaeT NonoJiHeHHe 3amnacop
BJaru B OCHOBHOM B pe3y/abTaTe CHerorasiHus. YpoBeHb O00/O0THbIx
FPYHTOBBIX BOJ BECHOI MOBbILIAETCH, JOCTHrasE MAKCHMAaJbHbIX 3HAUCHH
oGbIUHO B anpese — Mae. B JeTHee BpeMs MPOMUCXOAMT PaCXOLOBaHue
BJIATH B OCHOBHOM AyTeM MCAAPEHHs M YAaCTHYHO CTOKA. MUHMMaJbHLe
ypOBHH GOJIOTHLIX FPYHTOBbIX BOA Hab/I0AalOTCA B HIOJe — CeHTAOpe,
3uMOH MPOUCXOLHT HEKOTOPOEe PacXojoBaHHe 3anacos BJArd, O4HaKg
OHO OYeHb HeBeJHKO (“crnapeHHe NMpakTHYECKH OTCYTCTBYET, CTOK CHHIKa-
eTCsl NOYTH 10 HyJs BCJaeICTBHE NPOMEP3aHHUA NeATeJbHOrO CJ0s Ha BClio
rayGuUHY WM 3HAYUTEJbHOFO CHHXKEHHS YPOBHSA FPYHTOBBIX Boa) Muuu-
MaJibHble YPOBHH GOJIOTHBIX FPYHTOBBIX Boa HabJofaoTcsa B pespane —
HauaJse mapta. Hekortopoe nonosnxeHue 3anacos siaru B 60/10Te ¥ conyr-
CTBylOlllee MOBbIIUEHHe YPOBHA TPYHTOBBIX BOA HabJ104al0TCA OCeHbio
B nepuoa Aoxaeid. THNHUHLIH rpaduk Kose6aHUH ypoOBHSE TPYHTOBLIX BOf,
B OosoTe npuBeneH Ha puc. 9.4.
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Puc. 9.4. Ce3oHHble KoJe6aHHA ypPOBHSI FPYHTOBBIX BOA OTHOCHTEJbHO
noBepXxHOCTH 6osioTa B YCJ0BHAX yMmepenHoro Kaumara (no K. E. Msa-
HOBY)

BbicoTa cTosiHUS ypOBHSI TPYHTOBbIX BOJ U €F0 KoJe6aHust 3aBHCAT OT
Tuna OGOJIOTHbIX MHKpoJaHAWadToB W pesabeda noBepxHocTu 6oJoTa.
Hau6osee Hu3KHH ypoBeHb FPyHTOBLIX BOA B JIeCHbIX OOJOTHBIX MHUKPO-
aangwadrax. CpenHu#t ypoBeHb TPYHTOBBbIX BOA B MOHHXKEHHBIX 3Je-
meHTax pesabeda Ha 30—40 cM HuXxe noBepxHocTH GosoTa. 31ech XKe
HabmopaloTcs U HaunboablKe KoJdeGaHusl ypOBHS FPYHTOBbIX BOA B Teue-
Hue roga (no 60—75 cm npu cpeaHeit Beanunse 45—55 cm) C yMenbiue-
HYeM BbICOTbl ¥ FYCTOTbl APEBOCTOS CPeAHWUH ypoBeHb T'PYHTOBbIX BOA
noBbllIAETCA, U AMMJAWTYAA KoJdeOaHUH yMeHbLIaeTcs.

Ha ™MoxoBbix Gosorax (6e3 apeBeCHOH pDaCTUTEbHOCTH) ypoBEHb
FPYHTOBbIX BOJ Haubosiee BLICOKHH, a pa3Max ero KoJjebaHuii B TeyeHue
roga HauMeHbLUHH.

TennoBoil pexxum TOPPsHbIX 6ONOT NOMHMO KAUMATHYECKHX yCA0BHH
B 3HAaUUTEJbHOH CTeNeHH 3aBMCHT OT BOAHO-TEIUIOBLIX CBOHCTB ToOp(a
M MUHepaJbHbIX rpyHTOB. OCO6EHHO BaXKHYIO POJib UTPAET TenjoeMKoCTb
¥ TenJonpoBOAHOCTb Top(a, 3aBUCALLHE, B CBOIO OYepesb, OT COOTHOLLIE:
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pusi 06BEMOB OpPraHHYeCKOro BeUWeCTBA, BOABl M BO31yXa B TApghsiHON
sanexxu. Uem Gosblue cosepxaHue Boabl B Topde, TeM 6Gofb,ue ero
TellVIOEMKOCTb ¥ TeM Me[JeHHee OH HarpeBaeTCs M OCTbiBAeT.

C ray6uHoi KojebaHus temnepatypbi TOp(sHON 3a/eXH OC.ja6esa-
oT. B ycjoBUAX yMepeHHOro KJHMAara CyTOUYHbIH Xoi TeMNEepaTypi
B_OeATeJbHOM c/oe TOPPAHOro G60JI0Ta 3aMeTeH JHUUb L0 MNyGuHbi
|5—25 cM, a ce3onHble Kose6aHus TeMmnepaTypbl — 40 TAYOM g 3—
3,5 m. Ha ray6unax, npessimaiownx 35—40 cM u 4—>5 M, cooTBesrerpen-
HO CYTOUHbIE M CE30HHble H3MEHEHHUs! TeMNepaTypbl 0GbIYHO OTCYTCTRYIOT.

Besuuuna u CyTOUHBIX W Ce30HHBIX KO/eGaHHiA TeMnepaTypby s Top-
¢sHOM 6oJsioTe MeHble, YeM B MHUHEpPaNbHOM TPYHTE, H yMeHb|jaercsi
¢ yBeJHYeHHeM BJIa)XXKHOCTH FpyHTa. HenocpeacrseHHO Ha noBefyxwoctu
6010Ta CyTOUYHbIE KOJIeGaHHsl TeMNepaTypbl BCIEACTBHE MAJIOH N&pefayu
tenJa B ray6b TOpPsAHOH 3a/exH MOryT ObiTb OYeHb BeJHKH, UTO ¢rocof-
CTBYeT MOBLIIEHHOMY HMCMApeHHI0 B [1HeBHble Yacbl U PAHHUM OceHHUM
3aMOpPO3KaM B HOYHble 4achl.

3amep3aHue GOJOT B YCJIOBHAX XOJOLHOTO M YMEPEHHOro Kjumara
Hacrynaet 4yepe3 15—17 nHeil noc/ie ycToiuuBoro nepexoaa Temwepary-
pbl BO31lyXa Yepe3 HoJb, T. €. 60/10Ta 3aMep3aioT Mo3xKe HeGObLI yx o3ep
u pek. Haubosiee uHTeHCHBHO TOp(hsAHASA TO/ULA NPOMEP3aeT NMPH MHeGoJb-
WoH TOJILLHHE CHeXHOro MoKpoBa. K KOHUY 3uUMBI TOJLIHHA M€&pasoro
cqod Topga Ha rpsagax B cpeaHeM B 1,5 pa3a Gosabile, 4eM Ha Moyaxu-
HaXx. MakcumanbHasi TOJNUIMHA MEp3JOro CJ0A Ha KPYMHO-OYT pycTbix
roppsiHukax — no 60—65 cm.

Ha esponeiickoii Tepputopun CCCP TosuiuHa mepasoro cnos Topda
Ha 60J0Tax BO3pacCTaer ¢ 3anaga Ha BOCTOK, UTO OODBACHAETCA Noyyke-
HHEM TeMrepaTypbl BO31yXa, yBelMueHHeM JTMTENbHOCTH 3UMHEry nepu-
0La U yMeHbleHHeM TOJLIMHbI CHEXXHOFO MOKPOBa B 3TOM HaNpakjequu.

OrTausBaHue GOJOT MOMUMO KJIUMATUYECKHX YCJIOBUH 3aBHcur ot
TOJIULMHBl MEP3JIOr0 FPYHTa, TOJLLMHBI CHEXHOTO NOKPOBA M Mo3toMy
npoTeKaeT pa3/jMyHO B Pa3HbIX GOJOTHbIX MHKpoJaHAWadTax.

9.6. BIUSAHHUE BOJIOT U UX OCYWEHHSA HA PEYHOH CTOK.
MPAKTHYECKOE 3HAYEHHE BOJOT

Bonpoc 0 sausnuu 6040T HA pevHOU CTOK umeeT NPUHYUNUQpHOe
3HaueHue OARL OyeHKu 2udporoeuueckol poau 6GOAOT 8 NPUDOAHbLX
Komnaekcax u 0Af OUEHKU BO3MONCHOLX USMEHEHUL CTOKA PeK 8 Pe3yb-
Tare OCYWUTEAbHbIX Meauopayull.

EnuHoii TOYKH 3peHusi OTHOCHTENbHO THAPOJOFHUECKOrO 3HyyeHus
0o/10T M B 0OCOGEHHOCTH HX «pery/upylowed» poJau y rHAPOJIOroB joaroe
Bpemsa He Obl1o. OnHu cuuTadu, 4To 6GOJIOTA YBENUYUBAIOT BECeHHuil
CTOK, ApyrHe — ymeHbLiaioT. [logoGHble NpoTHBOpeUYHBblE TOUKH Jpenus
HMeuCb M B OLleHKe BJAMSIHUA GO/MOT HAa MeXXeHHbIH CTOK. YCHuamu
B ocHosHOM coBerckux rugposoros (K. E. MBanos, K. A. lukaoyapos
H p.) K HacTtosiueMy BpeMeHH CJIOXKHNUCL CAelyloLLlHe NMpeacCTahjeHun
O rugpoJjordyeckoit poau 6oaoT.
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BcaencTsre NoBblIIEHHONO UCNApeHUs M TPaHCMHUPALUK C MOBEPXHO
CTH 6040TQ YMEHbUWAT CPEOHIO BeAUYUHY CTOKA: C 3a60/0YeHHbIX
TEPpPUTOPHIl B PeKH MOCTyMaeT MeHblUe CTOKa, 4eM C CoNpelesibHbix’
He3a60/104eHHbIX 3eMesb. BaxHo oTrMeTuTb, UTO pasauuue 8 ucnapeuuu'y
€ nogepxHOCTU GOAOT U HE3ABONOHEHHbLX 3eMENb PACTET C YMEHbILEHUEN)
obwell Y8AANCHEHHOCTU TEPPUTOPUL.

B tyHape ucnapenue ¢ 6040t 1 He3a60J0UYEHHBIX 3eMeab B yCJIOBHUsX
H36LITOUHOFO YBJAAXHEHUA Majo oTaudaercs. Pasauuue Bo3pacraer
B JleCHOH 30H€ B YCJOBHAX [OCTATOYHOTO YBJAXKHEHUS M AOCTHraer
Hau6oJblIero 3Ha4eHusi B CTENHOH, NOJYNYCTbIHHONH ¥ NYCTHIHHOH 30HAX|
(B yC/J10BHAIX HELOCTATOYHOrO yBJAXHEHUA), rie C 3a60J04eHHbIX 3ef
MeJb TepsieTCsl Ha ucnapeHue 3HauWTeAbHO 6oJblle BOALI, YeM C collpex
NeJbHbIX CyXUX TeppuTopHii. Tak, orpoMHble MacChl BOAbl TePAIOTCH Ha
TaK Ha3biBaeMOe HenpoldyKTHBHOE HCnapeHue C 3aGO/MOYEHHBIX MOiM
M neabT («niasHell») B 10XHBIX paiioHax CCCP

Takum obpa3om, HenocpedCTBeHHbIM CAEOCTBUEM OCYUWEHUA 6oaor"
OOAMHO CTATb YMEHbULEHUE UCNAPEHUSA U YBEAUYeRUe CTOKA, NPU1EM Tem
6oabuiee, wem FONCHEE PACNOAONEH OCYUWEHHbI GOAOTHbLL Maccus.

B 30He A0cTaTOYHOrO yBAAaXKHEHUA LONONHHTENbHOH NPUUMHON yBeTu-
YeHUs1 CpelHero CTOKa HelmoCpeACTBEHHO B pe3yJibTaTe oCylleHWs 600t
CayXuT cpaboTKa CTaTH4eCKUX (BeKOBbIX) 3anacoB NOA3e€MHbIX BOZ,
CONMYTCTBYIOLLAA CHHUXKEHMIO YPOBHSI FPYHTOBBIX BOA INocJe OCYIUeHHs.

OunHako BMOCJeCTBMH HCNapeHHe C OCYLIeHHbIX MacCHBOB, KakK 6blio
nokasaHo B paszeJe 6.15, MoXxer Bo3pacTH U TeM CHJIbHee, YeM 60nbme'
GyneT TPaHCMUPHPOBATb Ky/AbTypHasi pacTHTENbHOCTb, MOCAXKEHHAA Ha
OCyLueHHbIX 3eMJIAX. BeauunHa croka TOrAa MOXeT BbipABHATLCA HJIH
[axe yMeHbLIMTbCA B CPABHEHUH C €ro BeJHYMHOH O OCYIUeHHS.

Bausxue 6010T Ha Ce30HHLIA CTOK MeHee ofHO3HayHo. YacTo cuura-
10T, 4To 60JI0Ta, AOFJOLLAs BJAary BO BpeMsi CHErOTasiHWsl, yMeHbILAloT
BECEHHHUIi CTOK, H MO3TOMY OcylueHWe 6OJIOT, yayullas OTTOK TaJjblX BOL,
JIOJIKHO MPHUBECTH K YBeJNHUEHUIO BeceHHero croka. OgHako Heo6XoaHMO
YUUTBIBATh U MPOTHBOMOJOXHYIO TEHAEHLHIO: OCYlIeHHble 60J10Ta MOryT
MMeTb JyYWYIO a3palHio TPYHTA, YTD MPHBOAUT K VBEJAHYEHMIO MOTepb
TajablX BOA HA HHCDHJlean,HIO H ucliapeHue H K YMEHbLUEHHIO BeCeHHero
ctoka. [lostomy ocywenue 60r0r, kak ormevaer M. A. lllukniomaHos,
8 O0HUX CAy4asx 8edeT K YB8eAUHEeHUID, G 8 OpYaux — K YMEHbULEHUN
gecenneeo CTOKA.

YcraHoBseHo, uto 6oJota B lleqloM He CAOCOGCTBYIOT yBe/JHUEHHIO
MeXKEHHOTO CTOKA, KaK MHOr[a cuuTaju paHblwe. O6bACHAETCS 3TO TeM,
YTO JIeToM 60J10Ta UCHAPSAIOT MIlOFO BOAB M AAI0T MaJo NOBEPXHOCTHOro
croka. Kpome rtoro, Bogootanauya topda oyeHb HH3Kas, YTO Takxke He
Cnoco6CTBYeT MeXXeHHOMY CTOKy. 3uMoil 6ojora BooGLIE MOTyT He
[1d4BaTh CTOKA B CBA3M C NPOMep3aHUEM [eATeNbHOro CJOS.

Moasromy ocywenue 60401, Kak npasuro, svipasrusaer Kosebanus
CTOKA 8 TeueHue 200a, UHO20A CYWECTBEHHO YBeaunusas (N0 NAHHLIM
HU. A. UWukaomanoa, B 1,5—2 pasa) munumarvbubie pacxods. 800bl
8 MexeHHbL nepuod.
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B HexkoTopbix 3a6o/04eHHbIX padoHax (Hanpumep, B [losiecve) neit-
CTBUTEJNbLHO OGHApPYKEHO, YTO MeXXeHHbIH CTOK HeCKOJbKO Bbille, YyeM 3a
npelenaMu 3a60JI04EHHOFO paioHa. JTO [1aJ0 OCHOBAHHME HEKOTODPbIM
cneuHasucTaM CuuTartb, 4To 60J0Ta YBEeJIHUHUBAIOT MeXEHHbIH CTOK.
OOHAKO K HaCTOsILleMY BpeMeHH TakKHe B3IJsAbl TPY3HAHbI HEBEPHbLIMH.
Jlesio B TOM, 4TO s ycaosui, HanpuMmep, [losecbsi y 3a6oioueHHocTH
3eMe/ib W TOBBLILUEHHOrO MEXEHHOIO CTOKa OfHa W Ta Xe lpHYUHA:
OBbILIEHHOE CTOSIHUE YPOBHA FPYHTOBBIX BOJ, 06yC/J0BJIEHHOE FHAPOreo-
JJOrHYECKUMH OCOOEHHOCTAMM paHoHa (BbLICOKHM 3aJjeraHieM BOLOYIO-
poOB, WIMPOKHM PACHpOCTpAHEHHEM MeCYaHbiX FPYHTOB Haj BOAOYNOPAMH
u ap.) Tlo muennio K. E. MiBaHoBa, 3T npuunHbl 1 BHI3BaJAK KaK 3a6oJa-
yuBaHHe 3eMeJib, TaK ¥ NMOBbILIEHHOE MoA3eMHOe MUTaHue pek, YTo BoBCe
He CBH/eTeILCTBYeT O NOJOXHUTENbHOM BJAUSAHUM CAMHX 60JIOT Ha MeXeH-
HbIH CTOK.

HeonHo3HauHble OUEHKH BJAMSIHHA OCYLIEHUs1 GOJIOT HAa MeXeHHbli
CTOK MHOrAA NPOUCTEKAIOT TaKXXe H3-3a TOFO, YTO HabJI0AeHUAMH OXBa-
THIBAIOT peuHble GaccedHbl pasHoro pasMepa M € pasHoH rayOGuHOH
3po3uoHHOoro Bpe3a. Ha masbix Bogoc6opax ¢ rayOGuHOH OCYlWIHTENbHOIO
ApeHa)ka, COM3MepUMOro ¢ rayOHHOH 3pO3HOHHOrO Bpe3a, MeXeHHbIH
CTOK BCJe[ICTBHe CHHXXEHUs ypPOBHS TPYHTOBBLIX BOJ MNOC/e OCYyUIeHHs
60/10T MoXeT yMeHblIUTbCA. Ho HUXKe no TeueHuio ¢ yBennueHHeM Mmio-
wanu Bonoc6opa u rayOuHbl 3pO3HOHHOFO Bpe3a MeXXEeHHBLIH CTOK nocje
ocyweHus 60/10T O6LIYHO HE TOJbKO COXPAHAETCH MpEeXHUM, HO MOXeT
¥ yBeJIUUHTBCA.

Baxcnyto poas uepaor 6o40ra 8 hopmuposanuu xumuuecKkozo cocra-
8a pe4nbix 800. Pekn, Gepyline Hauano U3 BepXoBbIX GOJIOT, MUTAOILUX-
cst arMocdepHbIMH BOJaMH, MMelOT BOAbI FUAPOKapGOHATHOrO Kjaacca.
OHu cogepkaT oyeHb MaJlo MHHEPaJbHLIX BELWlECTB, HO 3aTO 06GOrauleHbl
OpraHMyecKMMH BewlecTBaMu. B psifle ciyyaeB KauecTBO BLITEKAIOIUX H3
60/0T BOJ HEBbLICOKOE (OHM MepeHachllleHbl OPraHWMKoH, NpoAyKTaMH
pas3/joXeHusi OpraHWyeCKUX BelLlecTB, 4acTO MMeIOT XapaKrepHble «60-
JIOTHbIA» 3anax W uBer). BbiTeKawoulde u3 KpynHblX 6GoJ0T BOAbl 4acTo
He6/1aronpUsATHBI 415 Pa3BUTHSA BbICLUMX BOAHbIX opraiuamos. Ocylienue
60J10T AOJXKHO MO3TOMY CMOCOGCTBOBATH YJAYULIEHHIO KayeCTBa peyHoH
BO.bI.

Takum ob6pasom, Oas KpYnHoLx pecuoHo8 ocywerue 60A0T 8 LUEAOM He
JOAMHO 0KA3bL8ATL HA PEUHOL CTOK OTPUUATeAbH020 BAUAHUA. OOHAKO
hakt nepexoda 8 pe3yabTare OCYWEHUA HACTU NOO3EMHO20 CTOKA 8 NO-
8EPXHOCTHOLUE, 8 0CODEHHOCTU HA MaAiblx 8000cHopax, doaxneH 06A3aTenb-
HO Y4UTbLBATLCA NPU OCYWUTEAbHbIX Meauopayusx (npu onpedesenuu,
Hanpumep, eycToTol U eAybUHbL UCKYCCT8EHHO20 Openaxca). Ypeameproe
ocywenue 6OAOT MONET HAHECTU Yuiepb Maibim 8000TOKAM.

boaora umeor 60abwoe HapoOHOx03ALCTBEHHOE 3HAaYeHue. Jlo6biBa-
eMblii mocJe ocylleHUs 6oJ0T TOpd LWHPOKO HUCMO/bL3YIOT KaK TOMNJIMBO
(pan T'P3C pabotaer B Hawe# cTpaHe Ha Topde), Kak ynobpeHue U XH-
MHuecKkoe cbipbe (M3 Topda BbipabaTblBAIOT PAL XHMHUYECKHX HPOAYK-
TOB — aMMHakK, 1erotb ¥ Ap.); HAET TOpd U HA MOACTHJIKY CKOTY.



[lepsble cBemeHusi 0 Topde KaK «roployei 3emse» NSl HarpeBaHUs
nvwu npusoasitca [Maunnem Crapwum (Hayano vaweii spbi). B XI—
XIII BB. Topd Kak TOM/IMBHBLIH Marepuan Gbin ussected B [onsnanaum
n Worananauu. B XVI—XVII BB. u3 Topda BbiXKHMraau Kokc, noaydany
cmoay. B XX B. Topd cranu ucnonb3osaTtbh B 3HepreTHke U AJs nodyde-
HHA rasa.

[TpombiuiieHHoOe cKollieHHe Top¢a Ha3biBAOT TOPPAHLIM MECTOPOX -
denuem. Ha 3emMHOM wWape npombilieHHoe 3HadyeHHe uMeeT Topd Ha
maowanu okoso 100 maH. ra, npudeM okoJo 3/4 3Tod niowany npHXxo-
aurcsi Ha pogio CCCP. Haubosbliee npoMbillieHHOe 3HauyeHHe HMeEIOT
Topdpsinvku B 3anagHoi Cu6upu. O6uLxe npombiLieHHble 3anackl Topda
B CCCP ouenusatorca B 162,5 mapa. 1. U3 3apy6exHbix ctpad Hanbodb-
IIHe MpoMbIl/IeHHbe 3anacel Topda uMewoT Kanana, PunasHans
u CIIA. Tomosas no6biua Topdpa B CCCP cocrasasier okodao
100 max. 1. Oas npombiiieHHod n106bluu Topda HCMOAB3YIOTCA CRElH-
asnbhble (pe3epHbie U 3KCKABATOPHbie MalUHHbI.

Ha ocyweHHbiXx 60J0Tax BbipallHBAIOT TPaBbi, OBOLLH, 3epHOBbIE
M TeXHHYeCKue KyJabTypbl, uutpycosuie (B Koaxuuge) u ap.



Fanasa 10. THAPOJIOTHS OKEAHOB U MOPEH

Muposeim okeanom Ha3bi8AETCA HenpepolBHAR 800HAR 060404KA
3eMHO20 Wapa, HAO KOTOPOU B8bICTYNAIOT IACMEHTbL CYLWUL — MATePu-
Ku u ocTposa u Koropas obaadaeT eGUHCTBOM, T. €. 83AUMOCBA-
3QHHOCTbIO acTeli U 06UHOCTLIO C0AB020 COCTABA.

10.1. MHPOBOH OKEAH K El0 YACTH.
KNACCHOHUKALLKA MOPEH

MupoBoit oKeaH TMoKpbiBaeT no4YTH 3/4 TMoBepXHOCTH 3emuu
(361 man. kMm%, wan 719%) v comepxut okoao 96,5% (1,34 mapa. km®)
BOJ BCeil ruapocdepbt.

Yacth, MupoBoro okeaHa, pacrnoJioXeHHasi MeXiy MaTepHKamH, o6-
Japawouas 6oJblIMMH pa3MepaMH, CaMOCTOAITEbHOH CHCTEMOH LMPKy-
JAsMK BOI M aTMocdepbl, CywecTBeHHbIMH 0CO6eHHOCTAMH THApOSOTHYe-
CKOro pe)xuma, HasbiBaetcsl okeanom. WUHorna okean nogpasgensiior Ha
oKkeanuueckue baccelinol, HO OOLLENPUHATO B OKeaHe BbIAENATb MOpA,
3Q4UBb6L U NPOAUBLL.

Mope — 310 cpaBHHTe/NbHO HeGoJbluas 4acTb OKeaHa, BAAlOULAsICA
B cylty uau oboco6JieHHas OT Apyrux ero yacrei 6eperaMiH MaTepHKOB,
NoJayoCTPOBOB U 0CTpoBOB. Mope o6sagaer reolortyeCKHMH, FTHAPOJOTH-
YeCKHMH W ApYrHMH UYepTaMu, CyuleCTBEHHO OT/IMYAIOLIUMHCA OT CO-
OTBETCTBYIOLLUX YepT OKeaHa.

W3 npuBeneHHbIX ofnpenedeHud BHAHO, YTO OCOGEHHOCTH HAPOJOIH-
YeCKOro peXuMa — 3TO CyLlIeCTBeHHblH KBaJH(HUKAUHOHHBIA TMPH3HAK
oTlebHbIX 4YacTeit MupoBoro okeaHa. [uapoJioruyeckue npouecchl
B OKeaHax W MoOpsAX, KpoMe Toro,— BakHeHllass 4acTb MPHPOLHbIX
NpoleccoB, MPOHCXOASUIMX B 3THX BOAHBIX OGBEKTaX, BaXKHoe yC/oBHe
HX XO3SIHCTBEHHOrO HCMOJb30BaHUS.

MupoBo#i oKeaH noapasnedsiercsi Ha okeanbl: Tuxu#, ATnaHtuye-
ckuit, Munuitickuit 1 CeBepHulit Jlegosutbiit |, Camblit Goablio# no mJo-
uagu ¥ 06beMy BoI U caMblit F1YGOKHH (M o cpelHed, U No npenebHoH
riay6uHe) — Tuxuil okeaH, KOTOpbi HHOrAa Ha3biBalOT «Beaukum»
(tra6a. 10.1) Hauboabwas ero rmy6una (1 B8 MupoBoM okeaHe B LeJIOM)

[eorpadbl Boineasior ewe KOXHbIA OKeaH, COCTOALULHI H3 I0KHBIX OKPaHH ATNAHTH-
yeckoro, Muauiickoro u Tuxoro okeanos 1 okpyxatwowmuit Autapktuay (Cepusi «[eorpadus
Muposoro okeana», Tom «CesepHbiil JlegoButeiit 1 HOXHbIH okeanbl». Hayka, 1985).
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11022 m; oHa u3MepeHa sKcnefnled Ha COBETCKOM uccnenosareanKdM
cynHe «Butszbs B 1957 1. B MapuaHckoM xeJioGe.

Ta6uaunua 10.] OcuosHbie MOPHOMETPUYECKHE XaPaKTEPHCTHKH OKeaHoB*

XapaKkTepHCTHKH Oxeannl
Atnantu- | Wrawi- |Ceseprbtit| Tuxnii | Muposoi
yeckui cKui Jleno- k
BUTHI
[Taomwanb nosopxuocm MJIH. KM® 91,66 76,17 14,75 178,68 361,26 ¢
O6nem. MJH. KM 329,66 282,65 18,07 710,36  1340,74 4
CpeanHsis ray6uHa, M 3597 3711 1225 3976 3711
Haub6osblas raybuua, m 8742 7209 5527 11022 11022

[eorpaduyeckHe KoOpAHHATHI

Haubosbuied rayGHHbI:
WHpoTa 19°36"c 10°18 w0 79°11"c 11°19c 1I1°19¢
N0JIroTa 68°20"3 110°23’ B 02°42’ B 142°07’ B 142°07'8

* Artnacol okeaHoB. Tepmunbl. [ousitua. Cnpasoudsie Ta6anus. TYHUO MO CCCP,
1980. )

Yactu okeaHoB — MOpSl — M0APa3Ae/sOT 10 PachoN0XkeHHI0 OTHO-
CHTE/IbHO CYUWIH Ha 8HYTpeHHue (BHYTPHUMATEDPHUKOBLIE H MeXXMaTepHKO- |
Bbie), OKPAUHHbIE N MENCOCTPOBHbLE. ]

BryTpennue mops MMeOT 3aTPyAHEHHYIO CBsi3b C OKEaHOM uyepe3
CpaBHHUTE/JIbHO Yy3KHe NpPOJMBBI, MO3TOMY HX THAPOJOTHYECKHH peXuM
CYL(EeCTBEHHO OTJIMYAETCH OT FHAPOJIOrHYECKOTO peXXuMa MpHJIeraroiux
paiioHoB okeaHa. PasjesneHne BHyTpeHHWX MopeH Ha aBa THNA SICHO M3
caMoro MX HasBaHusa. Mexcmarepukosbie MOpPA PACNONONKEHB MeXAay
pasanuyHbiMu MaTepukamu. [1pumep takoro mopa — Cpeausemuoe. Bryr-
pUMATEpUKOB8bLE MOPS HAXONSATCS BHYTPH OQHOTO KaKoro-HMuGyab mare- .
puka. K mopsiMm 3toro THma otHocsitcd Mops Asosckoe, Baatuiickoe,
Benoe. i

Oxpaunnbie Mopsa OTAENSIOTCH OT OKEeaHa OCTPOBAMHM HJIH BAAIOTCH |
B Marepuk 1 HMEIOT OTHOCHTE/NbHO CBOGOLHYIO CBfA3b C OKeaHOM, 03TOMY
THAPOJIOFHYECKHH peXXuM 3THX MOpeH HMeeT GOJbLIOE CXOACTBO C PEXHU-
MOM CMeXHbIX paioHOB OTKpbiTOoro okeaHa. K 4uc/ay oKpauHHbIX Mope#
oTHocsiTcA Mops Bapenueso, Uykorckoe u ap. .

MedxcocTposroie mopsa paciionioxeHbl CpeaH KPyMHBIX OCTPOBOB HJIH |
apxuneaaros, HanpuMmep Mope Puaxu uau banna.

Boigenenne Mope#, ux rpaHuu, pa3MepoB M AaXe Ha3BaHMH He
COBCeM ellle YCTAHOBMJIOCb; [ax{e YMCJAO0 Mopell N0 AaHHBIM pPa3HbIX
yyeHblX CWJbHO pasauuaercs: ot 17 (Mapkyc, 1930) no 84 (Biocr,
1936) Ilo moapasnenexuio, npuHaToMy MeXAyHapoaHbIM rugporpapu-
yeckuM Olopo (MTI'B) u MexnpaBuTeIbCTBEHHOH oKeaHorpaduuecko
komuccueit (MOK) IOHECKO B uensix ynopsiLoueHus MeKAyHapoaHOTO |

s
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o6MeHa okeaHorpadHyeCKUMH MaTepHasaMH, HaCUMTbiBaeTca 59 MopeH.
Jlast MHOTMX M3 HUX B Ta6a. 10.2 npuBenenbl ocHoBHble MopdoMeTpHue-
CKHEe XapaKTepHCTHUKH.

Tab6anua 10.2. OcHoBHBIE MOP(HOMETPHUECKHE XAPAKTEPHCTHKH
HEKOTOPHX Mopeil Mupa*

Mope Mnowanw, |O6vem Boan, | Cpeanss | Hanbonbwas
ThC. KM? Thic. KM raybnna, M raybuHa, M

Tuxuii okean

Bepunroso 2315 3796 1640 4097
OxoTckoe 1603 1316 821 3251
sSinoHckoe 1062 1631 1536 3699
Kesntoe 416 16 38 106
Bocrouno- Kuraickoe 836 258 309 2719
O xno-Kuraiickoe 3537 3623 1024 5560
banpa 714 1954 2737 7440
Kopanaosoe 4068 10 038 2468 9174
TacmaHoBO 3336 10 960 3285 5466
ATaanTunecKull oKeau
Kapubckoe 2777 6745 2429 7090
MeKceukanckui 3anus 1555 2366 1522 3822
CesepHoe 565 49 87 725
Baaruickoe 419 21 50 470
Cpeansemsoe 2505 3603 1438 5121
Yepuoe 422 555 1315 2210
Asosckoe 39 0,3 7 13
HHoudickuli okean
KpacHoe 460 201 437 3039
A pasuitickoe 4832 14 523 3006 5803
Apadypckoe 1017 189 186 3680
Cegeprowi Jledosuroiii okean

['pennanackoe 1195 1961 1641 5527
Hopsexckoe 1340 2325 1735 3970
Benoe 90 6 67 350
Bapenueso 1424 316 222 600
Kapckoe 883 98 111 600
JlanteBHx 662 353 533 3385
BocrouHo-Cnbupckoe 913 49 54 915
YykoTckoe 595 42 71 1256
Bagduna 530 426 804 2414

* Ilo Atnacy oxkeanoB. Tepmunnl. [lousitua. CnpaBounsbie Tabauusi. TYHHO MO
CCCP, 1980.

B okeanax ¥ MopsiX BbIEJAAIOTCA TakXe oOTHeJbHble WX 4HacTH
H pa#ioHbl, OT/MYAIOLHECss oyepTaHUAMHU, Mop(oJorHeld AHa U THApPOJIO-
THYECKHM peXHMOM. IJTo 3anauBbi, OyXThi, JMMaHbl, Jaryhbl, HUHOpAbI,
ITPOJIUBHDI.
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3aius — 4acTb OKeaHa WM MOpA, BAAIOWAACH B Cylly W Caafo
060Cc06J1eHHas OT OTKPLITOro OKeaHa uJH Mops. Beaeactsue atoro 3anus
Mo peXUMy MaJjo OTJHYAeTCA OT MpHJeralollero paiioHa okeaHa HAy
Mopsi. B Buze npumepoB MoXHO Ha3BaTh 3aauBbl buckadckuit u ['BuHei-
cKuit B ATnanTtuueckoM okeaHe, Assicka B Tuxom okeane, Benrajibckui
B MHonAckom okeane.

Bcaencrsue ynoMsiHyTOH Bblllle HEUETKOCTH TEPMHUHOJIOTHH HA KapTe
MOXHO 3aMeTHTb HeKOoTopble MpoTuBOpeuHs. Tak, Hanpumep, 3anuBhl
[Tepcuacknit, 'ynsoHos ciaenyetr orHecTd K MopsiM, Mmope bBodopra
npasuJabHee cuuTaTth 3ajduBoM. Ho TpammunoHHble Ha3BaHust OueHb
MPOYHO YKpENWJIUCh H B Hayke, ¥ B MPaKTHKe.

Byxra — HebGo/bWIOH 3a/UB, CHJAbHO OTY/IEHEHHBbIH MbICAMH HJH OC-
TPOBAaMH OT OCHOBHOTO BoJoeMa (T. e. OKeaHa WJaM Mopsi), o6bluHO
XOPOLUO 3aLUHLUIEHHbIH OT BETPOB ¥ YACTO HCNOJb3yeMblid AJ151 yCTpoHCTBa
noptoB. Kaxxnas 6yxta obsanaer ocoO6biM THApPOJIOrHYECKHM peXHUMOM.
[TpumepaMu Takux BoAHbIX 0OBEKTOB MOTYT CaAyXUTb Llemecckan 6yxTa
B YepHom mope (Hosopoccuiickuit mopt), 3ogoroit Por B SnoHckom
mope (BaaaguBoctokckuit nopt), Haxonka (B Tom e paiioHe).

Jluman — 3aauB, OTAEJNEHHBIH OT Mopsl mnecyaHoH KocoH (nepe-
CbiNblO), B KOTOPOH €CTb Y3KUH NpOJHB, COEAUHSIOLWHUHA JHUMAH C MOpeM.
OO6blYyHO IMMAH — 3TO 3aTOMJIEHHAs 4acTb 6/HXKaHLIEero K MOplo yyacrtka
peuyHoit moauHb (Hanpumep, IlHenposckuii, [IHecTpoBCKuil JHMaHbl Ha
no6epexne YepHoro mops). Ha ruaposoruueckuit pex<um JUMAHOB
MOXXET CHJbLHO BJIMATH Blajamoouiasi B Hero peka. 9TH BoAHble 0OBEKThI
MHOF[a OTHOCAT K 03epam, yatle, 4yto, No-BUAMMOMY, HanboJsee nNpaBuJb-
HO, K YyCTbeBbIM 06s1acTAM peK (pa3a. 6.14).

l'y6a — pacnpocTpaHeHHoe Ha ceBepe Halleil cTpaHbl Ha3BaHHe 3a-
JauBa, ray6oko Baaiollerocs B Cylly, a Takxe oOGLIMPHOro 3a/uBa,
B Kotopbii Bnapaer peka (Yéwckas B BapeHueBom mope, OG6ckas
B Kapckom). DTy akBaTopuu Takxke 11eqeco06pa3HO OTHOCHTb K YCTb-
eBbIM 006J/1aCTAM pek.

¥Y3kuit u rayb6oKuil MOpPCKOH 3aJiIB C BbICOKHMH Geperamu (06bIYHO
JoXe [peBHero JenHuka) Ha3biBaercsa ¢uopdom (Hanpumep, Core-
¢uopa 8 Hopsexxckom mope).

[Tpoaus — BonHOE NPOCTPAHCTBO, KOTOpoe pasje/seT ABa yuyacTka
CylUM ¥ COeHHAET OTAe/bHble OKeaHbl U MOPA MJH uX dyactu. Hanpumep:
BepuHros npoaus, coeaunsitownit Tuxuit u CeBepHbiii JlenoButblii okea-
Hbl (K pa3pensioilkit A3uio u Amepuky), M'ubpanrapckuit, coeauHsOWHM i
CpenunsemHoe Mope ¢ ATJaHTUYeCKUM OKeaHOM (M pasgensiioulnit EBpo-
ny u A¢puky), Jlanepysa mexany ocrpoBamu CaxanudH u XoKkaiuo,
coeauHsowui Oxorckoe u fnoxckoe Mopsa. LlupuHoit npoauBa cunTaloOT
paccTosiHue MeXAY PpasjeJeHHbIMH BOJOH yyacTKaMu CyWHd, AJUHOM
npoJuBa — PacCTOAHHE MeX1y OCHOBHbIMH BOLHBIMH OOBEKTaMH (MeX-
0y BXOAHbIM W BbIXOAHHM cTBOpaMu) [lposuBbl GbIBAIOT BecbMa pasHo-
06pa3HbiMH, OHH HFPAIOT OYeHb BAXKHYIO PO/b B (POPMUPOBAHHH THIPO-
JIOTMYECKOro peXXMMa B COelHHAeMbIX MMM BOJOeMax W camu no cebe
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NpeACTaBJSIOT BaXKHbIH 06beKT u3ydeHus. B okeaHosornn chpopmuposa-
Joch ocoboe HarnpaB/eHHe — yHeHue 0 NPoAUsax.

10.2. MPOUCXO)KAEHHE, CTPOEHHE K PEJIbE® JHA
MHPOBOI'O OKEAHA. 1OHHbIE OTJIO)KEHHS

10.2.1. HpoucxoxgeHue N0Ka okeaHa

Hoarue crnopbl yueHbIX 0 NPOHCXOXKAEHHH BOJ OKeaHa MPeKpaTHJUCh.
YcTano8.aeno, 4TO 2AA8HbLL UCTOHHUK 8Celi 800bL Ha 3emae — deea3ayus
gewectga mautuu 3emau. OQHAKO BOMPOC O MPOMCXOXKAGHHH J0XKa
oKeaHa 10 cux fop He peweH. CyulecTByeT HECKOJNBKO TMNOTE3, KOTOpbie
OTHOCAITCA K NMpo6/ieMaM FeoTeKTOHHKH.

Bce runore3bl NpoucXoXK1eHHSI OKeaHoB NMbITAITCA 06 BACHUTL BeCbMa
pasAu4Hble CB0UCT8A 3eMHOL KOPbL NO0 OKeanamu u nod Matepuxamu.
[Ton martepukamu 3emHas kopa umeer GoJibliylo ToslMHy — o 00—
120 kM, a B cpeatem 30—40 kM. [Ton okeaHamu 3eMHast KOpa 3HAYUTEJNbHO
ToHble (5— 10 KM), u ee noAOLIBA JIEXHT Bhbllle, UeM NOL MaTePHKaMH.

3eMHast Kopa MOXET BKJIO4aTb HECKOJIbLKO CJa0eB (CBepXy BHM3):
ocadounsil, Kpucrtariudeckuii (epanutnoii), maemaruqeckuti (6a3ars-
T086tli ). [lon KOHTMHEHTaMH TOJWA 0CaN0YHOTO CJAO0Sl LJOCTHFAET B Cped-
HeM 5 KM, «rpaHuTHoro» — 10—15, «6a3asnbroBoro» — 15 kM. [lox
KPYNHbBIMH FOPHBIMH CHCTEMaMH TOJUIMHA CJOeB BO3pacTaer.

Ha nHe okeaHoB ocanouHast To/fula 3HAUUTENbHO MeHblle — BCEro
100—1000 M. I'paHuTHbIH CJa0H OTCYTCTBYET, a J10Xe OKeaHoB, NOACTH/IA-
jolllee 0CaAOYHYIO TOJLLY, CI0KEHO ToNbKO 6a3aibTaMi 0co60ro, oKeaH-
ckoro tuna. O6uias ToJLLKMHA 3eMHOH KOpPbl MoJd OKeaHOM HEeCKOJbKO
Goablue 6 KM, T. €. pa3 B ISATb MeHblUe, YeM M0[ MaTepUKAMH.

10.2.2. Peabed aHa MupoBoro okeasna

B nepsbix npeactas/ieHUsiX yueHblX 0 XapaKkrepe peibeda qHa okeaHa
JloXKe OKeaHa, B NPOTHBOMNONOXHOCTb pesbedy CyLlId, PUCOBAJOCH KaK
poBHas, NJI0OCKas NOBEPXHOCTb, He UMelowas HH rop, Hu BnaauH. C pas-
BHTHEM MCCJeL0BaHUH OKeaHa, a B 0COOEHHOCTH C LUIMPOKMM HCHOJb30BA-
HUeM 3X0J/10Ta B CepeHHe Hallero CTO/NETHst B3rJsAbl KOPEHHbIM 06pa3oM
H3MeHHJMCh. B Hacroslee Bpemst pesibed AHA oKeaHa M3yueH AOBOJIbHO
noApo6GHO M MNpeacTaeT fepel HAMH He MeHee CJOXKHbIM, YeM peJsbed
cywH (cM. ¢op3au npaBoil 06JOMKKH KHULH).

O6u1ee, ocpegHeHHoe NOHATHE O pacnpeneseHdd Ha 3emJe BbICOT Ha
KOHTHHEHTax M TJIyOWH OHA OKeaHa [aeT euncoepaguueckas Kpusas
(o151 nHa okeaHa — baruepaduneckan kpusas)

Ha runcorpacduueckoil KpuBOH xopoulo BblAe/NAIOTCA: Ha Cylle —
BbICOKHE FOpbl, 3aHMMaiowWue Majdylo niowadb, H PaBHWHBI, MJI0WALb
KOTOpbIX Ha cyle mnpeo6janaer; B OKeaHe — lpuJjerawouias kK Oepery
Mopsi HeGoJbllasi MO MJOLWAAH MeJKOBOAHAA 4YacTb, oOLWHPHOE JOXKe
oKeaHa CO CpegHHMH FJyOMHAMH M O4YeHb MaJble M0 NJIOWAAH YYACTKH



odellb 60sbluuX ray6uH. C nomouwbio 6aturpacduyeckoll KpHBOH MOXHO
BbIAEJHTL [JaBHble 3/JeMeHThl pesabeda nHa okeana (puc. 10.1)

1) nodsodnas okpauna matepuxos (22% naolwand aHa), BKIKOYAIO-
was weavdh, nin marepuxkosyro ormess (0—200 M), marepuxosoli cKA0H
(200—2000 m) u marepuxkosoe nodnoxcue (2000—2500 m);

2) aoxce okeana (2500—6000 M), 3aHuMaloUlee NOYTH BCIO OCTaJb-
HyI0 MJolaab AHa, 338 UCKJIoUeHHeM ocoboro Buna pesaveda — oxeanu-
ueckux x#enrobos,

3) okeanuueckue xeroba (ray6xke 6000 m), 3aHumalolHe Bcero
aunis 1,3% maowanu gHa.
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Puc. 10.1. T'uncorpadmueckas KpuBasi 3eMHOro wapa (0GbACHEHHA CM. B TEKCTE)

Ha puc. 10.]1 wrpuxoBkoH nokasaHo pacnpegesieHHe Mo MJIOLLAIH
pa3/HUHBIX CTyneHeH BBLICOT Cywd ¥ ray6uH aHa. Beigesasiores asa
makcumyma: ot 0 go 1000 M Ha cywe u ot 4000 zo 5000 M Ha J0xe
OoKeaHa. 3TO CJYXHUT KOCBEHHBIM MoKasaTejeM CylIeCTBOBAHUS [BYX
3/71eMEHTOB 3eMHOH KOpbl — MAaTEPUKOB M OKeaHa.

Marepukosasa ormeav (weabdh) — BepxHAi MeJKOBOAHAS 4acTh
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MOJBOAHOH OKpauHbl MarepukoB (c rayb6uHamud B cpeateM go 200 m,
uioraa no 400 m) lleabp oxaiimasier matepukn u octposa. HauGosb-
was WHpHHa wWeabda BAOAbL CeBepHbix GeperoB Espasumu, rae ero
BHewHsAs rpaHuna yxoaut B CesepHblil JlenoBMTHIi oKeaH Ha COTHH
KujometpoB. Besnka ero wiupuHa ¥ B ATJI3HTHYECKOM OKeaHe BIOJb
6eperos Esponbl 1 CeBepHolt AMepuku, a TakKe y Geperos [lataronuu.
Haumenbuwas wupuna wenbpa B TuXoM oKeaHe BHO/bL 3amaaHbix Gepe-
ros CesepHod u OxHo# Amepnku. Ulenbd 3anumaer okoso 40% nio-
wagd NoABOAHBIX oOKpanH marepukoB. OcrasibHylo, GOJblLIYI0 YaCTb
COCTaBJSIIOT MaTePHKOBbIH CKJOH ¥ MaTepHKoBOe HOLHOXHE.

MarepuKkosoiti CKAOH pacnpoCcTpaHsaeTCs OT BHelllHel rpaHulbl Lieab-
¢a u uHorna no ray6us 3,5 KM. 1o Kak Gbl 60KOBAsl rpaHb MATepPHKOBOM
FJblObl. MaTepHKOBBIH CKJIOH MMeeT Gosbliive YKJIOHbI (B cpeqHeM 4—7°,
uHoraa go 30°). Ha HexkoTopbiX yyacTkax okeaHa MaTeDHKOBBIH CKJIOH
npope3aH rayboKHMH nodgodubimu kanvoxamu. [lonaraior, yro dyacrb
KaHbOHOB — pe3yJibTaT TeKTOHHYeCKHMX MpoueccoB, OOJBLUIHHCTBO —
c/JeJCTBHe BO34€HCTBHA TaK Ha3blBaeMblX «MYTbeBbIX», WJH CYCHMeH3H-
OHHbIX MOTOKOB, KakK Obl «IpONHAHBaOWHX> CKJI0H. HekoTopble KaHboHBI
npeacTaBasioT cO60H 3aToM/eHHble NOJMUHbI U PyC/aa KPYMNHBIX pekK.

Marepukosoe nodnoxue 3aHumMaet NPOCTPAHCTBO C MMyGHHAMH Koe-
rae 1o 4000 M. 3gech BCTpeualoTC KOHYCbl BhIHOCA YMOMSIHYTHIX Bbillle
KaHbOHOB (MX Ha3bIBAIOT «2AY60K0BOOHbIMU KOHYCAMU 8bIHOCAY).
A B uesoM 3To Kak Obl wWIed( ocafKoB, HAKOMJIEHHBLIX Y MaTepUKOBOro
CKJOHA, nogo6HbiH wWJenHdam, obpasylowMUMcsa y MOAHOXKHA FOp Ha
KOHTHHEHTAaX.

3a nogHOXKHEM B CTOpPOHy OKeaHa (Ha ray6uHax Gosee 4000—
4500 M) pacnoJsaraeTca 10xe oxKeana, KoTopoe Ho peabedy Becbma
HeogHopoaHo. Ha soxe okeana BblaedsllOTCSl KaK HOJOXKHTE/bHblE, TaK
¥ oTpulaTeJbHbie (OpMbl pesabeda.

K nojoxuTenbHbIM (popMaM OTHOCATCA: CPeOUHHO-OKeaHu4ecKue
xpebTol, nodeodHbie nAATO, OTOeAbHbLe NOOBOOHbIE 20pbl — raioThl
(B TOM uucCJ/e NOLBO/JHbIE BY/JKaHbI)

CpeauHHO-OKeaHuyecKue XpeOTbl, KaK 1 J0XKe OKeaHa, MMEeIOT TOT XKe
TAKCOHOMHYECKMH PpaHr, 4YTO M MaTepPHKOBblE CTPYKTypbl — Lieb(,
CKJOH M MarepuKoBOe NOJHOXHE, HO 3aHHMaIOT BABOE GOJbLIYIO MJIO-
waab. B kaxaom okeaHe cyulectByer xpeGeT MepHaHOHAIbLHOrO Hampas-
JgeHusi. KOXHble OKOHEYHOCTH XpeOTOB CMbIKAIOTCA C IIMPOTHBLIM MOABOA-
HbIM Xpe6TOM, pacrno/oXeHHbIM MeXay AHTapKTHAoH M MaTepHKamu
lOxHou Amepuku, Adpukn u Ascrpanud. IDTo Beauuaiiulas ropHas
cuctema 3eMJid, MO3TOMY ee Ha3blBAIOT NAQHETAPHOU CUCTEMOU cpeoun-
Ho-oKeanuyeckux xpe6ros. O6uias ApoTsKEHHOCTbL cHCTeMbl OoJlee
60 000 kM. OHa 3aHumaer Gosee 5% noBepxHoctu aHa Muposoro
OKeaHa, HMeeT OUYeHb CJOXKHYIO reo/IorHyecKylo cTpyktypy. Broab rpe6-
HA Xxpebra npoxoauT pudTOBas NoJuHA, XpebeT nepecekalT MHOTO-
yucaeHHble noliepeyHbie pasaombl. Haubosee oruetinBo Ha gHe MHpoOBO-
ro okeaHa sbipaxeH CpeaiuHHO-ATnadHTHUecKuid Xpe6GeT, KOTOPLIH H H3y-
YyeH Jyyllle Apyrux.

K oTpuuatenbhbim GopmaM peabeda AHA OKeaHa OTHOCATCA KOTA08U-
HbL, A0KHCOUHbL 1L OKeaHudecKue xeaoba (raybuHoi Gosgee 6000 M)
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Oxeanuueckue eayboKos8o0Hbie Hea06a — y3Kue W LJIHHHBIE, B MJaHe
o6bluHO 1yroo6pa3Hble genpeccuy, pacnojaralounuecs BLOJAb BHEUIHEro
Kpas OCTPOBHBIX YT, @ Tak»Ke HeKoTopbiXx MaTepukos. Lllupuna xeno6os
oT |—3 KM 10 HeCKOJbKHX 1eCATKOB KH/JIOMeTpoB, a IJIMHA — COTHH
KuaoMeTpoB. XOTS OKeaHWueckue XKejob6a W 3aHUMAIOT OYeHb MaJyio
OO0 NJIOULAfM AHA B OKeaHe, OHM MPEACTABAAIOT COO60H OYeHb CBoe-
o6pasHbii 00beKkT [AHa, NpUB/AEKalOWHi# BHHMaHHe He TOJNbKO FeoJioros,
HO W THAPOJIOFOB, TaK KaK B 3THX »KesJobax CO34al0TCA COBepLUeHHO
ocobble yCJaOBUA AR pPa3BUTHA FHAPOJOTHUECKHX W GHOJOFMUYECKHX
npoueccos.

Ha nxe okeana BbInesilOT TakKe pughrosoie O0AUHbL, TPAHCHOPMHbLE
passomb. W Opyrve 3JeMeHTbl FeoTeKTOHMUYECKOH CTPYKTypbl 3eMHOMH
kopbl. K nono6GHbiM 06pa3oBaHHsIM OTHOCATCH TaKKe OCTpOBHble Oyau,
Kak, Hanpumep, Kypuiabckasa, Mapuanckan, Manasa AHTunbcKasi ¥ ap.

10.2.3. JloHHBIEe OTNOXKEHHUA

Kak yxe rosopu/iocb, B MOPCKOH BO/€ HaXOQMTCS MHOFO NpHMeCei:
pacTBOpPEHHbIX BelLeCTB, KOJJIOHIOB, B3BeCeH, XKHBbIX OPraHH3MOB U Tpo-
NYKTOB HX MHU3HeNeATeNbHOCTH. DTH NpUMecH B OKeaHe, KaK B FHIaHT-
CKOM OTCTOHHHUKEe, MOCTENEHHO 0CaXIalTCA Ha [HO H (OPMHUPYIOT
OoHHble OTAOMCEeHUA, Win O0HHble ocadku. CaMblil BepXHUH C/0i 3THUX
ocajakoB o6pasyeT FpyHT 1HA, NOBEpPXHOCTHHIH cJoi Jautocdepbl nop
OKeaHoM.

B cooTBeTcTBHM C XapaKTepoM HCXOIHOFO MaTtepuasa, U3 KOTOoporo
06pasyioTcs AOHHbIE OTJN0XKEeHHs, OHH MOAPA3AENAOTCA HA [BA OCHOBHbIX
THNA: TeppueeHHble W OpeaHoeeHHble, Uau Ouocennsle. Takoe aenenue
B 604blIOH CTeNmeHH YCJOBHO, TaK KakK B MpHpole OT/I0XKeHUuda 06oux
TUNOB He JIOKAJH30BaHbl CTPOro H OTHeCeHHe FPYHTa K OAHOMY HJH
LpyroMy THNY oOllpene/sieTcs CTeneHblo MpeobanaHHa OpraHoreHHbIX
W/ TeppUreHHbIX OCALKOB.

K TeppureHHbIM OT/10KE€HUAM OTHOCATCA MPOAYKTH pasMbiBa CylIH —
B3BelleHHble HAHOCHI, BBIHOCHMblEe peKaMH, a TaKxKe NMPOAYKThl paspylie-
HHMs Geperos okeaHa (abpasuu). ITH OTJIOXKEHUA 3aHUMAIOT OnHXKaHLIHe
K Cylle MNpocTpaHCcTBa AHA — npub/aH3UTe/NbHO OLHY 4YeTBepPTh BCeH
nJaoulagu AHa.

OpranoreHHble OTJI0XeHHs] (POPMHUPYIOTCA U3 OCTATKOB OTMEPIUHUX
NJIAHKTOHHBIX OPFaHM3MOB, XHWBYLIMX B BOAe (CKeJeTbl, PAKOBUHKH,
CTBOPKH K/J€TOK (PUTOMJIAHKTOHA)

B cocraB mOHHBIX OT/0XKeHHH BXOIAT TakxkKe (B HeOOAbLIMX KoJuue-
CTBAX) 30408ble (NPUHOCHMble BeTPaMH C CyLUH), nAUpPOKAGcCTU4eCcKue
(8yaKanoeenHbie), XemO2ceHHble (pa3JUUHble KOHKPEeUHH) H KoCMu4ecKue
MaTepHasbl, NoNajnalollie B OKeaH M3 KOCMHYECKOro I[pOCTPaHCTBA
B BHJE NblIH U MAarHUTHLIX LWIAPHKOB.

Exeronto pekd npuHocaT B MupoBoii okeaH okoJo 16 mapa. T ocan-
KOB; BeTpbl, K&K M BYyJKaHbl, OKoJo 2 mapa. T, abpasus Geperos, Kak
¥ aicbepru, okosao | Mapa. T, KOCMHUECKHH MaTepHa/a COCTaB/fAET BCEro
10 Mman. T B roa. Becero xe, ecau yuectb ewe 4 6HOreHHbIH U XeMOTeHHbIH
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CTOK peK, B IlOHHble OT/IOXKeHHs1 MHPOBOro OKeaHa exXerogHo noctynaer
Gosee 25 MJapa. T pasHbix ocagkos. CKopocTb ocankoo6pasoBaHus
B OKeaHax oueHb Masa, oHa W3Mepsiercd MuJaumerpamu 3a 1000 ser
M BecbMa pasHoobpasHa: nis KpacHo# raumHbl — |—5 mm/1000 aer,
opraHoretiHoro uia — no 60 mm/1000 aer. Ckopoctb HaKonjeHus ocan-
KOB B MOpSIX Ha OAMH-ABA MOPALKa Bblillle, Y4eM B OKeaHax.

[Toctynass B OKeaHbl M MOpPS,, TeppUTeHHble HAHOCHI ABHXEHUSAMH
BO/b COPTHPYIOTCA MO KpynHocTH. B6au3u Gepera oraaraiorcs HanboJee
KpynHble ¢pakuuu (BajdyHbl, raibka, rpasuii, necok). Bosee menxue
(hpaKUHUH — MecoK, Ha (aJeBpUT) U FIHHA (MEJIUT) — TEUEHUAMH MOTYT
ObiTh BbiHECeHbl Ha GoJblive TyGHHBI.

OcHoBHanA Macca Teppueernbix 0TA0%eHuli B8 MupoBoM okeaHe npea-
crasnesa unamu. Ha nxe okeana ¢opmupylores uabl 0oco6oro xumuue-
CKOro cocrasa M uBera. Tak, B BHICOKMX LIMPOTax BCTpeuaercs rojy6Goi
uia, 8 Tuxom u UHauiickom okeaHax — cuHui, y 6eperos KOxHoit Amepu-
KU — KpacCHbli (omnpenesnsieTcsl LLBETOM BbIHOCMMbBIX pPeKaMd HaHOCOB),
8 UepHoM Mope — vepHblii (Bausnue HyS), B apyrux pafionax okeana —
cepblii, Geabidd, KopuuHeBblH ua. UacTo ¥ Ha3BaHWe Wy Ha OKeaHCKOM
[lHe AAIOT MO ero LBeTy.

Opearoecenrble OTAOMEHUS HA [IHE OKeaHa MpeNCTaBJAeHbl OCTATKAMH
pasauuHbiXx oprann3moB. HaunGosee wupoko pacnpocrpaHeHb opraHo-
reHHble OTVIOXKEHHS — U38eCTKO8ble U KpemHueasie. [lepsbie npeactasie-
Hbl 1ByMsl pa3HOBHIHOCTAMH: 2100ucepUH08oiMuU (NOKPLIBAIOT 0KOIO 3%
J0Xa MupoBoro okeaHa) u nTeponodosoiMu UAaMU, BTOpbie — JUATOMO-
8biMU WJIAaMH, CBOUCTBEHHBIMH YMEpPEeHHBIM ¥ NOJSAPHBIM LWIKUpOTaM, U pa-
ouoanpuessbimu, PUYPOUEHHBIMH K 3KBAaTOPHAJbLHBIM LIMPOTAM.

ByaxkanoeenHbie 0TAOMEHUA CBA3aHbl C U3BEpXKEHUAMM M TOCTYyIlIie-
HHEM B OKeaH J/1aBbl, Nen/a, BYJKaHHYeCKO#H MblIM KaK U3 ByJKAaHOB Ha
[lHe OKeaHa, TaK M M3 BYJKaHOB Ha Cylue,

Xemoeennoie OTAONMCEHUA HA [1HE OKeaHa — 3TO pe3yabTaT GHOXHMH-
YeCKUX MpPOLECCOB HAa [He W B NMPUAOHHBIX Bogax okeaHa. CpeaH HuX
acenresomapeanyeasie KORKpeyuu;, 6GHOXMMHUYECKHe Npouecchl, y4acTBylo-
wHe B HX 00pa3oBaHHH, elle HeIOCTAaTOYHO H3ydeHbl. YKenesoMapraHue-
Bble KOHKpelUHH MpeacTaBasioT GoJbLIOH 3KOHOMHYECKHH HHTepec Kak
KOHUEHTpPATH! MOJMMEeTaNJIHYeCKOH pyAbl. ¥ Ke BelyTCA UCCAeNl0BAHUA MO
paspabotke TexHoJoruu ux pob6bbiuu. Ha nHe okeaHa BcrpeuatloTcs
U ocgoputHble KOHKpeyuu.

B HekoTopbix paiioHax B NpuGpeKHbIX MJsKeBbIX I1eckax (GpopMupy-
I0TCA poccoLnu yennotx muneparos. B Hebonblinx npubperK HIX MOPCKHX
aKBAaTOPUAX B YCJAOBUAX 3aCyUNIMBOro K/AuMara MHOTAA BbiNaaloT
camocadounbie coau, Hanpumep raaybepoBa W NoBapeHHas.

Kocmozennbie oTa0MCeHUus Ha [He OKeaHa NpencTaBJeHbl B OCHOBHOM
KOCMHUYECKOHM MblIbl0, «<KOCMHYECKMMH LAaPUKAMH», METEOPHTAMH.

PasHble Mo NpoucX0XAeHHIO OTI0KEHUA Ha [He oKeaHa (pOpPMHUPYIOT-
CA OJHOBpPEMEHHO, MO3TOMY OHM HUMeIOT CJ0XHBH cocras. [Ipumepom
MOPCKHX OTJIOXE€HHH CMELIaHHOro CocTaBa AB/AETCA TaK HasblBaemas
21Yyb0K0800HASA KPACHAA 2AUHA, COCTOAWANA M3 YACTHLL BYJKaHUYECKOro
M KOCMHYECKOTO MPOHCXOXKAEHHs, a TaKXKe U3 aliOMOCHIHKATOB OpraHH-
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YeCKOro MpOUCXOXKIeHUsi M 3aHuMaloulasa Gosee 259% mnaowanu Joxa
OKeaHa.

M3yyeHne NOHHBIX FPYHTOB HeOOGXOLHUMO /51 pelleHHsi MHOTHX Kak
Hay4HblX, TaK M MPUKJaAHbIX BonpocoB. [sis Mopckoil Guotoruu 3rto
6uoTon, MecTo OOHTAaHHA NOHHbLIX OpraHu3Mos (6eHTOCa), OJIA MOPCKOH
W He TOJbKO MOPCKOH reoJloruu 310 HayaJjo o6pa3oBaHusi FOPHBLIX MOpoL,
(npouneccH nuareHesa), reoJsorudyeckass XpoOHoJIOrusi, H3yyaemas no
crpatTudHKauuHd OOHHBIX oTiaoXeHuH. TecHo cBA3aHa ¢ Xxapakrepom
rpyHta reomopgosorus gia. OrpoMHoe 3HayeHHe WMeeT U3yYeHHe TPyH-
Ta IJs MOPCKOro U NPOMbLICJI0BOro, pJ10Ta (B CBA3H C TpajieHUeM Mo [Hy,
C MOCTAaHOBKOH CylHA HA IKOPb, C BO3MOXXHOCTbIO €ro NOCaAKH Ha FPYHT
¥ T.A.), 0jaa 1o6blud noJe3HbIX HCKoNaeMbiX CO 1Ha OKeaHa.

10.3. BOOHbIA BAJIAHC MHPOBOIO OKEAHA

Kak 6bis10 nokasato 8 ri. 3 (ta6a. 3.3), obitlee ypaBHeHue cpejHero
MHOTOJIeTHEr0 roJ0BOro BoaHOro 6asnanca Muposoro okeaHa MoxKer
O6biThb 3amucaHo B Bule

x+y+w=z (10.1)

roe x — ocan}m Ha NoBepXHOCTh OKeaHa (B cpenHeMm 1270 mMm B ron, u.'m
458 000 km® B ron) Y — NOBEPXHOCTHBLIH CTOK (124 MM, 44 700 km?, u3
Hux 41 700 xm® npuxonurca Ha peku, 3000 kKM® Ha «JaeLHUKOBBI> cTOK
AHTapKTunbl M apKTHUECKHX OCTPOBOB), @ — MOA3eMHbIH CTOK (6 MM,
2200 kM ) Z — ucnapeHue C MnoBepXHoCTH okeaHa (1400 wmm,
505 000 km®).

Ecau ke paccmMaTtpuBaTh HEeyCTAHOBHUBLIMECH YCJOBHSA, T. €. YUHThI-
BaThb HeKoTopoe HeGoabllioe H3MeHeHHe ypoBHs MupoBoro okeaHa, TO
ypaBHeHHe rogoBOro BoAHOro 6a/jiaHca N0OJKHO ObiThb 3alHcaHoO MHaue:

x+y+w=z+ Au, (10.2)

rae A u — H3MeHeHHe ypOBHA (eC/u uYJeHbl ypaBHeHHsl NpencTasJieHbl
B BeJMYMHAX C/10s1) WM 06beMa BON OKeaHa (ecJau YjeHbl ypaBHeHus
IaHbl B 0ObeMHbIX €1HHULAX).

Kak nokasaau uccaemosawus P K. Kaure, B ypasHeHuu (510'2)
B cpenHeM ¢ 1900 mo 1975 r. A u pasHo 1,5 MM/roa, uau 542 km®/ron.
[Mosbilnenne ypoBHss MupoBoro okeaHa NpoMCXOLHT B OCHOBHOM BCJel-
CTBME yBeJWUYeHWUs] MOCTyNJEeHWs BOL B pe3y/bTaTe TasiHUA J€IHUKOB
AHTapKTHABl U apKTHUECKMX OCTPOBOB, a TaKxe CoKpalleHus ob6beMa
noa3eMHbIX Boa u Boj 03ep. O6beM okeana 3a 1900—1975 rr. yseauuua-
cA npubausuTeabHo Ha 41,2 Teic. kM, T. e. Ha 0,0037% (a ero yposenb
nosbicHJICS 3a 3T0 BpeMmsi Gosee uem Ha |l cm)

AtMmocepHble ocanku cocrasasior 90,7% npHxoaHoil yactu BOLHOTO
6anaHca Muposoro okeaHa, a ucnapetue — Bce 10095 ero pacxonHo#
yactH. BecbMa xapakrepHo W3MeHeHHe MO WHPOTAM COOTHOLIEHHSA ABYX
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IJ1aBHbIX COCTABJAIOLUX ypaBHEHUs] BOAHOro 6ajfaHca oKeaHa — 0cCaj-
KoB 1 ucnapenusi. OHoO CBA3aHO ¢ O6LLMMH 3aKOHOMEPHOCTAMH pacnpese-
JeHust Ha 3emiie TemJla W BJAArk, KOTOpble ONpenessiioT U 3aKOHOMepHoe
H3MeHEeHHe C UIMPOTOH OCAAKOB Ha MOBEPXHOCTH OKeaHa W MCNapeHHusi
¢ ero noBepxHocTd (puc. 10.2).
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4] T T
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Puc. 10.2. Pacnpenenexne ruApoMeTeoposIOrHyecKHX XapaKTepPHCTHK [0
wupoTe B MHpoBOM OKeaHe

OcHoBHble 0COGEHHOCTH pacnpene/feHus OCaLKOB, HCNAPeHUA H HX
pasHocTH (x — 2z) TakoBbi: |) obllee yBesHyeHHe 0CALKOB H HCIAPEHHA
OT MOJIAPHbIX paHOHOB K HH3KHM WIKpOTaM; 2) CyllecTBOBaHHe TPeX 30H
M36bITKa OCaJKOB Hal HCMapeHHeM: B BbICOKHX LIKPOTAX CeBEPHOro
noJylapus (apKTHUeCKHH M YACTHUHO yMepeHHbIH KJIHMaTuuyecKue Nosi-
ca), B BHICOKHX LIMPOTAX I0XKHOFO MoJylapus (aHTapKTHYeCKHH H uac-
THYHO YMepPEeHHbIH K/JAHMaTHueCKHe MosAca) U HU3KHe LIHPOThl (IKBATOPH-
aJbHbIH M Cy63KBAaTOPHAJIbHBIH CeBEPHOro MoJsyllapHs KAHMaTHYeCKHe
nosica); 3) CylleCTBOBAHMe .1BYX 30H MpeBbILIEHHA HCNapeHHs Hajn
ocagKkamu (TponHyecKH# W CyOTpONMYECKHH KJAHMaTHyeCKue MOACA).

Takum o6pa3oM, B 30HaX, rae x — z > 0, Ha6mopnaetcs pasbasJe-
HHe MOPCKOH BOAbI NPECHOM, yMeHbILIeHHe ee COIEHOCTH, IpHYeM H36bITOK
BOJ [OJKeH BbI3bIBATb OTTOK MOBEPXHOCTHHIX BOA M3 3THX padoHUB
OKeaHa; B 30Hax, rae x — 2z << (), MpOHCXOAUT OCOJIOHEeHHe BOA, YObljb

279



BOJ [OJIXHA NMPHBOAHTb K HX KOMIMEHCALMK NyTem MOATOKA BOJL M3BHE.;
B BosHoM GajiaHce 0TAesbHbIX OKEaHOB cJ/elyeT BblAeJsAThb MpecHo-"
BOJHbIN GaJslaHc, T. €. 6asaHc npecHbIX BOJ B OKeaHe (lpecHasi COCTaBJs-
joulasi) H MOJHbIA BOAHBLIH 6ajiaHc, Y4YHMTBIBAOWUH BonoOoOMeH MexXay
okeanamu. [IpecHoBoaHblit 6anauc cocraBiasieT 2—49 nosHOro BOAHOTO
6anaHca oTJe/bHbIX OKeaHoB. B nesoM ans MupoBoro okeaHa eeroaHo
B KPyroBopoTe BOAbl BMecTe atmocepodt u cylued ydacrsyer
505 Teic. KM® npecHodl Boabl. Bcero B aBHXKeHHe BOao MeX1y OKeaHaMH
BOBJIEYEHO BOIbl BO MHOTO pa3 Goablle — okoso 20 000 Teic. KM® B rog.

10.4. COJIEBOH COCTAB H COJIEHOCTb BOJ OKEAHA

Bosa — akTuBHBIA pacTBOpHTE/lb, NOITOMY B MODPCKOH BOJe NPHCYT-
CTBYIOT TOYTH BCe M3BeCTHble Ha 3eMJe 3jeMeHTbl. Bce pactBopeHHble
BELECTBA pa3je/sloTCS Ha yeThlpe TPyMibl: FPYMa, onpeaesiionlas
COJIEHOCTb BOAbI, TPyNna MHKpPO3JeMEHTOB, TOUHee «PacCesiHHbIX» 3Je-
MeHTOB, rpynna OGHOreHHblX BeLLECTB W Cpyffna pPacTBOPEHHbIX ra30B.

BeulectBa nepso# rpynnb coaepXaTcsi B Bole B HAHOOJAbILUKX KOJIHU-
yecTBaX, M3MepsfeMblXx B IpamMMax Ha KHJIOTpamM, T. €. B TbICAYHbIX
npodsx, B npoMmudie (%o). OHu onpeseasiior conrenocts 800, CoNeHOCTD,
o6o3Havyaemass 3HakKoM S Y%o,— XapakTepucTuka, o0G6yCJ/0OBJAMBAIOLLASA
¢u3nyeckue CBOACTBA MOPCKOH BOAbl: MJIOTHOCTb, TEeMAepaTypy 3aMep3a-
HHf, CKOPOCTb 3ByKa u T. 4. Ee 3HaueHue 3aBUCHT Takxe OT PU3HUECKHX
npoueccoB — MCNapeHus, MPHTOKA LIPECHLIX BOA. TafiHUA Jbaad, 3amep3a-
Hua Bodbl U T. 4. CoAeHOCTs — BanHelwan XapaKTepucTuKa MOpCKoL
8006L.

Bropas rpynna npumeceii — 3JieMeHTbl, collepxallecsi B BOAe B HH-
YTOXHbIX KOJIMUECTBAX B eNHHULIE MACChI (10‘3 107°%), Ho B O61Lei
CyMMe HX conepxaHue B MupoBoM OKeaHe M3MepsieTCsl MHJJMOHAMH
TOHH (MeAb, ypaH, 30JI0TO U AP.)

K TpeTbe#t rpynie BelecTB OTHOCATCH CoeAuHeHHst a3ora, ¢ocdopa,
KpeMHHUS U APYFHX 3JeMEeHTOB, y4aCTBYIOLLHX B Npoluecce XXH3HelesATe N b-
HOCTH OpraHu3MoB, MO3TOMY OHHM ¥ HA3BaHbl OGuOceHHbIMU BeuyecT8amMu.
Mx comepxauue H3MepsieTcss B MWIIMrpaMmax Ha KyGuueckuid Merp,
T. e. eAMHHLAMH, B MHJIJIMOH pa3 OoJjee ApoOHbIMM, yeM H3MepsieTCsH
COJIEHOCTb. JTH BeulecTBa He BJHSIOT Ha (pU3HYeCKHe CBOMCTBA BOAbI,
a UX KOJIHYEeCTBO M COOTHOLUEHHe onpenesioTcsi 6MOXHMHUYECKHUMH Tpo-
LecCaMH »KHU3HeaesiTeqbHOCTH.

YerBepras rpynna BelLleCcTB — ea3sl, COAepXKauiecsi B KOAHYECTBAX,
U3MepsieMbiX MHJJIHFDAMMamd Ha JHUTP BOAbl. IDTO KHCJA0poA, as3oT,
CepoBOAOPOA M APYyrue rasbl, KOJH4eCTBO KOTOPbIX CBSA3aHO KakK C (HU3H-
4eCKMMH (paKTOpaMH (TeMmMnepaTypa, AaBJjieHHe, COeHOCTb), TakK 1 ¢ 6Ho-
JIOrUYECKUMH.

Kpome Toro, B MOPCKO#H Boae NMPUCYTCTBYIOT pacTBOpeHHoe opraHuye-
CKoe BeulecTBO B BHAE KoJJoHAa, MeXaHHyecKue TMpUMecH (B3BecCh)
B BMJe MaTepHaJsla, CHeCEHHOrO C CyLIH, WJIK OCTAaTKOB OTMeplIHX Opra-
HU3MOB, W HaKoHel, B BUIe »XHUBbIX OpraHu3dMoB OT Oakrepuil oo pblO
¥ MJIEKOMUTAIOWHX.

280



[To coBpeMeHnHbiM NpeacTaBjeHusM ruipocdepa, Kak U aTMocdepa,
o6pasoBa/jacbh Ha paHHMX CTaaWsAX pa3BUTHA 3eMJau B pe3yJbTaTte
BbIMJIaBKH 6a3a/bTOB M MPOLECCOB Aera3auud BepxHeHd MauTuu. B srto
BpeMsl CJOXHJIHCL MepBHUYHbie CoJieBoH coctaB BoAd MupoBOro okeasa
¥ MX co/JeHoCTb. B nasnbHefiuleM B OKeaH CTalu CMbIBATbCA NPOLYKThI
paspylleHHst CyLUd, MMelollHe APYrod XHMHUECKMH "COCTaB, MO3TOMY
CTaN0 M3MeHATbCA M obulee COOTHOUIeHHWE HOHOB: [JaBHble KaTHOHbI
MOpCKOH Boabl 06s13aHbl CBOMM NPOHCXOX/IeHHeM BbIBeTPHBAHHIO H3BEP-
MKEHHbIX FOPHBIX MOPOJ H BbIHOCY MX B OKeaH pekaMu, a OOJbIIHHCTBO
aHUOHOB CBs3aHO C HCXOAHOH (ha3ol ob6pa3oBaHus oKeaHa, ¢ gerasauuen
MaHTHH. DTH NMPOLECChl NPOHCXOAAT M B Halle BpeMsl, HO C HeCPaBHHUMO
MeHblUed uHTeHCHBHOCTbIO. M3yuyeHue Takux mNpoueccoB OTHOCHTCA
K BaXXHelilUIWM BOMPOCaM COBPEMEHHOH OKeaHOJIOTHH.

10.4.1. ConeBoii cocraB BOj OKeaHa

Eute B Hayasie XIX B. O6blJI0 3aMedeHo, YTO KOAUHECTBO PACTBOPEHHbLY
8 800ax 0KeaHQA COAel MOXMET CUALHO PA3AUHATHCA, HO COAE80U COoCTas,
COOTHOWERUE PA3AUYHbLY COAEL, ONPECeAIOUUX COAEHOCTb 800, 80 8CeX
patonax Muposoeo okeana 00uHaKO8bL. ITA 3AKOHOMEPHOCTL POPMYAU-
pPYeTcsa KAk C80LCTBO NOCTOAHCTBA COALBO20 COCTABA MOPCKUX 800.3T0
cBodictBo Boa MupoBoro okeaHa Obl1o o6Hapy»eHo B pe3yJbrare
U3yYeHHUs XMMHUUYECKHX aHaJu30B Npo6 BOAbl, NOJNyYeHHbIX BO BpeMs
KpyrocBetHo# skcnegnuuu «Yennenaxepa» B. Iutmapom, u ¢ Tex nop
HUKOrAa He oNnpoBepraJsoch.

Bblio moka3aHo, uTo Kak B olpecHeHHoM bBasaTtuiickom Mope, Tak
H B CHJILHO Oco/ioHeHHOM KpacHom Mope cosieBoH cOCTaB BOA OLAMHAKOB.
HckatoyeHue cocTaBisIoOT JHLb CHIBHO OfpecHeHHble BoAbl NpHOpPeXKHbIX
paHoOHOB CO 3HAYyuTeJbHLIM pedHblM cTokoM. Huxe npusesennl coseBo#
COCTaB MOPCKO# BOAbI H KOHLEHTPaUMs pa3JdyHbIX HOHOB B BOJe cpel-
He# cosmeroctu (35,16%0) no O. A. Anexuny u 10. U. Jlaxuny (1984)

Codepxcanue coaeid, % or maccol conell

XJsopuabl (rasouabl) 88,7
Cyabdate 10.8
Kap6ownarsl 0,3
[Tpoune 0,2
Bceero... 100%
Anuonot, %o Karuonot, %o
Cl~ 19,35 Na* 10,76
SO;~ 2,70 Mg‘2+ 1,30
HCOj; 0,14 Ca%* 0,41
Br— 0,07 K* 0,39
H;B0O;3 0,03 Sr2t 0,01
Cymma 22,29 Cymma 12,87
Bcero... 35,16
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Kak BMAHO W3 NpHUBEAEHHbIX AaHHbIX, BOAbl OKEAHOB H MOpeH MOTYT
ObITb OTHECEHbl K XJIOPHAHOMY KJaccy H HaTpHeBOH rpymie. THM MOp-
CKHe BOAbl CyLIeCTBEHHO OTJIHYAIOTCS OT peuHbiXx. Bcero suuib BoceMb
HoHOB gaiT GoJee 99,99 o6uiefi macch coJjell B Mopckoit Bode. Ha
octasiunecst 0,19 npuXoasiTcsi npaKkTHUeCKH Bce ApYTrHe 3JeMeHTbl
[lepuoaunueckoit Tabanupl MeHaeseeBa.

10.4.2. CoseHOCTb MOPCKOif BOALI U ee onpejejeHHe

ConenocTo MOPCKOE 80061 — 3ITO COOepIHCAHUE 8 2PAMMAX BCEX MUHE-
paabHbLX BewecTs, pacreopennoix 8 1 ke mopckoid 8006t, npu ycaosuu,
4TO 6pOM U UOO 3aMewieHbl IKBUBANCHTHbIM KOAUYECTBOM XA0pa, 8Ce
yeaeKucaole coau nepegedenbt 8 OKCuUObL, a 8Ce OpeaHu4ecKue 8eu ecrTsa
coxcocenot npu temneparype 480° C. Coaerocte 8006t 8bipaxcaercs
8 2/Ke, T. e. 8 THLCAYHBIX O0AAX — npoMUAre u, KaK Obli0 CKa3awo,
o6o3Hauaetcd S %o !

ConeHocTb MOpCKO#l Boabl 6JiM3Ka K MOHATHIO MHHepasu3auud (M,
mr/a). [lpu coneHoctu a0 50%o0 S%o ~ M 103

CoJsieHOCTb MOPCKOH BOIBI ONpefe/siioT MO COAepKaHHIO XJopa HJH
Mo 3JeKTPONPOBOLHOCTH BOJbl, TaK KaK MOpPCKasi BOJa — 3TO 3JEKTPO-
JHUT: yeM OGoJiblle coJeld B BoAe, TeM OoJibllie ee 3JeKTPONPOBOAHOCTD,
T. €. MeHbille CONPOTHBJAEHHE; H3MeDss NMOcJeaHee, MOXKHO no TabJHiam
nepecunuTaTh €ro B COJIEHOCTb. MOXHO HCNO/b30BaThb H3MepeHHs yIJja
npeJioMJIeHHs] CBeTa B BOJe, TaK KaK 3TOT YroJl 3aBHCHT OT COJIEHOCTH.
MOXKHO NMOJYYHTb COJEHOCTb H N0 U3MEPEHHAM MAOTHOCTH Boabl. Haubo-
Jiee TOUeH MOJIHbIA XMMHUYECKHI aHa/u3, OAHAKO 3TOT Cnocob CAMLIKOM
TPYLOEMKHH.

‘OueHb npoct cnoco6 MpsiMOro M3MepeHHUsl NJOTHOCTH TpPH MOMOLLH
apeomerpa. [lpu6op nossosisieT Jerko onpeaeiduTb MJIOTHOCTb BOAbI,
a 3aTeM npd MoMolluM TabuHil MOJYYUTb 3HAUEHHS] COJEHOCTH. ITOT
cnoco6, ofHaKo, CaHIIKOM Tpy6. OH gaeT TouHOCTb ToJbKO A0 0,05 %o.

[1pakTnuyecku GoJblie BCEro HCMOJb3yeTcsi cnocob onpenesieHnst Co-
JIEHOCTH MO KOHLEHTpaliHH XJOopa, a TOUHee N0 XAOPHOCTU (XAOPHOCTbIO
HA3bLBAETCA CYMMapHoe codepxcanue 8 epammax Ha | ke mopckod 800bl
eaoeenos8 — xaopa, bpoma, ¢ropa u uoda npu nepectere Ha IK8UBA-
AEHTHOe codepicarue xaopa). ITOT cnocob NpH ONTHMaJbHbIX BO3MOX-
HOCTSIX MO3BOJISIET ONpeaessiTb COJeHOCTb ¢ TouyHocTblo A0 0,01%eo.
M. Kuyacen ewe B 1902 r. monyuusn dopmyay

S%o = 0,030 + 1,805 Cl%o, (10.3)

raie Cl — XJ0pHOCTb BOABHI.

B cBsiau ¢ nepexoaoM Ha SﬂeKTPOMeTqueCKHﬁ METOJ H3MEPEHHA COJIEHOCTH NMPHHATA
HOBas (popmy.nupoaxa NOHATHSA COJIEHOCTH yepes OTHOCHTEJIbHYIO 3JIEKTPONPOBOAHOCTb NPH
15°C (Rys) B BuAe noauHoma: S%o = — 0,08996 + 28,29720 Rs + 12,80832 Ris +
+ 10,67869 R}s + 598624 Ris — 1,32311 RSs.
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B 1967 r. mexXayHapoAaHbIM cor/alleHdeM BMecTo GopMyabl KHyace-
Ha 6bl1a npHHsiTa 6osiee npocTasi, HO HEMHOIHM MeHee TOUHAasi PopMyJa:

S%o0 = 1,80655 Cl%o. (10.4)

Jra ¢dopMyJaa noayudia Ha3BaHHe «MeXKAYHAPOAHOH».

Tak kak coJ/1eBO#l cOCTaB OKpaHHHBIX H CPeH3eMHbIX MOpeil HEeCKOJIb-
KO OTJHYAETCs OT CPE/HETr0 COJNIEBOTO COCTABA OKEAHCKUX BOA, CylLIECTBY-
I0T 4 crneunuaJsbHble (POpMyJibl aHAJOTHYHOH CTPYKTypbl AJSl OTA€JbHBIX
mopeil. Tak, aas Boa HepHoro Mops ucnoJb3yotr Gopmydy

S = 1,1856 4+ 1,7950 Cl, baaruitckoro — S = 0,115 + 1,805 ClI,
Asosckoro — S = 0,21 + 1,794 Cl (S u Cl — B %0).

[To Toit Ke cxeme paccuynTaHbl POpPMyJibl H AJsi MHOTHX O3€p C coJie-
HOH u cosoHoBaTOH BomOH. Tak, asns Boa Kacnuiickoro Mopsi HenoJsib3yer-

cs ¢opmyaa S = 0,140 + 2,360 Cl.

10.4.3. PacnpeaeneHue coJIeHOCTH

Pacnpenenenre coJeHOCTH BOAbI Ha NOBEPXHOCTH OKeaHa. B yeaom
OHO HAXOOUTCA 8 NOAHOM CO2AQCUU C pacnpedeseHuem COCTABASIOULUX
8001020 basanca okeawa — ¢ ocadkamu u ucnaperuem (cm. puc. 10.2,
puc. 10.3).

3oHanbHble 3aKOHOMEPHOCTH B pachpejeJsieHHH COJEHOCTH Ha NoBep-
XHOCTH OKeaHa MMOKa3blBAalOT CpeAHHEe ToJ0Bble KapThl M30TaJjuH! (pHC.
10.3). [lo kapram BHaHa ob6uiasi KapTHHA YyMeHbIUEHHS COJEHOCTH
B HanpaBJIEHHH K BbICOKHM LUHPOTAM, CBI3aHHOTO C YBeJHUYEHHEM B 3TOM
HanpaBJeHHH pPa3HHIbl X — Z H MaTepHKOBOTO CTOKAa, H MOHHXeHHe
coseHocTH Boabl (a0 34—35%0) HemocpenCTBEHHO B 3KBATOpHaJbHOM
30He, 00yC/I0BJE€HHOE DE3KHUM MOBbIILIEHHEM KOJIHYeCTBa OCAaJKOB H He-
CKOJIbKO MOHH>KEeHHbIMH 3HAaYEHHSIMH HCMapeHHsi (30Ha LITHJEH H NMOBHI-
(IeHHON BJIaXXHOCTH BO3AyXa) BbigensiioTcsi 30Hbl MOBBILIEHHON COJIEHO-
CTH B TPONHYECKHX paloHax mo o6e CTOPOHbI 3KBATOpa, CBA3aHHbIE
C MOHHXEHHBIM KOJIHYECTBOM O0CAJKOB H [OBbILIEHHBIM HCNapeHUeM
B pailoHaX CHJIbHbIX MAaCCaTHbIX BETPOB.

[lluporHoe (3onaabroe) pacnpedeserue coarenocTu 8odvl Ha nosep-
xHocTu Muposoco okeana HapywiaroT TPU GHaKTOpa: Te4eHus, peKu
u Av0oeL.

Teuenust B oKeaHaX B CpeAHHX wHporax (okoso 40°) y 3anagHblx
Geperos HamnpaBsJeHbl Ha ceBep u tor oT naccatoB. OHH nepeHocAT GoJee
coJieHble (M Teluible) BOABI B HalpaBJeHHH BblCOKHX wHpoT. C ceBepa
H 10ra H3 yMepeHHbIX WHPOT, BAOJAb BOCTOYHbIX 6eperoB OKeaHOB TeYeHHs
HanpasJeHbl K naccaTHbiM TeuyeHUsiM. OHH HeCyT MeHee coJleHble BOABI.

I JIHHMM OAMHAKOBOW COJIEHOCTH Ha3blBalOT U302AAUHAMU.
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Puc. 10.3. Cosienoctb (%o) Ha moBepXHOCTH MHpPOBOro okeaHa (CpemHsisl rolo-
Bas)

O6a 3TH 3nemeHTa O0O6Lledl LUPKYJSIUMH BOJA HapylIalOT 30HaJbHOe
pacrnpejeJsieHHe COJIEHOCTH, H y 3anaJHblX H BOCTOUHbIX 6€pPeroB OKeaHoB
Hab/iofaercs faxe MOYTH MepuAHOHAJbHOEe HalpabJjeHHe H30TaJHH.

Pexu onpecHsIOT nmpuycTbeBble padoHbl OKEaHOB H 0COGEHHO MOpEH.
Ouenb Beqnko BJusihde [aHra, Hurepa, Kouro (3aup) H, KoneuHo,
AMa3oHKH, onpecHsiiollee BJIWSIHME KOTOPOH OlLylaeTCsi B OKeaHe Ha
paccrosiiid 500—1000 kM ot yctbsi pekd. CyluecTBEHHO OMNPECHSIOT
apkrudyeckne Mopsi O6b, Enuceit, Jlena.

PoJsib ce30HHbIX JbAOB €lle HeJOCTATOYHO olleHeHa. 3UMOI, B CTaAUH
3aMep3aHHs, OHH NPUBOASIT K OCOJIOHEHHIO BOAbl, a BeCHOl — Hao60pOT,
TasiHHe JbJa TPUBOAMT K 3aMeTHOMY YMEHbIUEHHIO COJIEHOCTH BOJbI.
[Tomumo 0O6ilero ymeHbleHHS] COJIEHOCTH K BBICOKHM IUHpPOTaM, CBSl-
3aHHOTO C TasitHHeM J1bJ0B, CYLLECTBEHHOe ONMpeCHsAIoIee BJAHAHHE HMEIOT
JbJbl, TaWOIlHe B 3a/HBax, 0COOEHHO BEeCHOH.

N3 obueit cxembl pacnpepesieHHsl COJIEHOCTH BOAbl Ha MOBEPXHOCTH
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Puc. 10.3. (ITpomgonxkeuune)

OKeaHa, npencras/ieHHod kapramu (puc. 10.3), BbINagaloT BHYTpeHHHE
MOpsi, Iie ONpecHsollee BJAHSHHE PEK 4acCTo OueHb BedaHko. Tak, coJe-
HocTb Boabl bBaaruiickoro mopsi (10— 12%,, B 3anuBax 2—6%0), besoro
(24—30%o), Yepnoro (16—18%o), Asosckoro (10—12%o) 3ameTHo
MeHbllie COJeHOCTH BOJ okeaHa. Ho ObliBaeT u Hao60pOT — CylUeCTBEH-
HOe yBeJHYyeHHe COJMIEHOCTH B HEKOTOPbIX BHYTpeHHUX Mopsix. Hanpumep,
ecJIM NpecHasi CoCTaBJasiiollast BogHoro 6asaHca HeBeJqHKa, a UCTlapeHHe
BO/Jbl 3HAYHTEJbHO, COJEHOCTb BOL MoOXeT aoctiraTb 38—39%o (Cpenu-
3emHoe Mope, [lepcuackuii 3anus) u naxe 40—42%o (KpachHoe mope).

K 6oJsiee coteHbiM OTHOCATCS MOBEPXHOCTHblE BOAbI AT/1aHTHYECKOrO
okeaHa (B cpeaHeM 35,4%). Menee cosienan soma B Tuxom (34,9%0)
1 Muaunitckom (34,8%0) okeanax. 3HaunTeJbHO ONpecHeHa BOLA BEpXHHUX
cioep B CeeepHoM JlegoBuToM okeaHe (29—32%o0, y Geperos — 0—
10%o0)

Pacnpenenenue conesoctd B Togle Boj OKeaHa. Ha noBepxHOCTH
OKeaHa BeJIHYHHA COJIEHOCTH OMpeje/sieTcsl npoueccaMu, GOPMHPYIOLIH-
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MH BOAHbIHl 6aJjiaHC: COJIEHOCTb Bhblllle TaM, rjie npecHasi COCTaBJ/sAOILas
MaJjla, HHXe — Ha yudacTkax, rie ee 3HaueHue GoJsblue. C noBepxHOCTH
B ry6b OKeaHa COJIH PaclpOCTPaHAIOTCA NpoleccaM nepeMeliBaHus,
rJay6uHa KOTOPOTO OrpaHHYeHa HEKOTOPbIMH MpelesaMH 3HaY€HHH NJOT-
HocTH (cM. 10.6). O6bIMHO 3TO AeCSITKH HJIM HeMHOTHe COTHH MeTPOB.
B ocHOBHOH Ke macce BOJL OKeaHa pacrpejesieHHe €OJIEHOCTH TaK Xe,
KaK U APYrHX OKEaHOJOTHYECKHX XapaKTepHCTHK, CB3aHO C TFOPH30H-
TaJlbHbIM N€PEHOCOM, T. €. C TeueHHsiMH, ¢ aaBekuueil. [lostomy Beptu-
KajllbHasi CTPyKTypa BOA OKeaHa BecbMa HEOAHOpPOAHA, B OKeaHe Cy-
L{eCTBYET MHOTO «HHOPOAHBIX» MPOCJOEK, BbIABJSAIOWHXCSA B BHAE 2AY-
bunnbLx IKCTpemymos 3THX xapakrepucTHK. [Ipeobnanaer o6uiasi 3aKo-
HOMEpPHOCTb pOCTa COJIEHOCTH BHHM3, B TOJILY BOJbl, MOTOMY YTO 3TO
o6ecrneynBaeT BO3MOMHOCTb BEPTHKAJIbHOTO paBHOBECHS CJIOEB BOJbI:
yeM GoJibllie COJNIEHOCTb, TeM GoJblie ee MaoTHocTb. Ho n3-3a Toro uro
NJAOTHOCTb 3aBHCHT €lle H OT TeMIliepaTypbl, 3T0O paBHOBeCHe BO3MOXHO
W TIpH yMeHbLUEHHH COJNIEHOCTH, eC/IH HH3Kas TeMNepaTypa KOMIEHCHpYeT
yMeHblUEHHe NJIOTHOCTH H3-3a cojeHocTH. Takum obpa3om 8b.COKas
Temneparypa 800bl MOMET «CHATb» OOAbWIYIO NAOTHOCTb U3-3Q 8bLCOKOL
conernoctu. [1o3TOMy B OKeaHe cylLUeCTByeT OYeHb CJOXHAasf KapTHHa
BEPTUKAJIBHOTO pachpe/eseHlsi OKeaHOJOTHUeCKHX XapaKTepHUCTHK, OT-
MeuyaeTcsd MHOTO «TMPOMeXKYTOUYHBIX CJI0€B», B YACTHOCTH H MO COJNIEHOCTH.
MOXXHO MpPHBECTH HEKOTOpble CXeMbl, HO JaBaTh HX MOJHO — 3HAUYHT
BbIATH 3a pamku «OG6uiel THAPOJIOTHH», TAK KaK 3TO yXe cdepa crelH-
aJbHOH HayKH — okearoaoeuu. OOLLYI0 3aKOHOMEPHOCTb XOPOLUO MOKa-
3bIBAIOT pa3pe3bl BAOJb MEpPHAHAHOB AJsi TpeXx OKeaHOB (pHC.
10.4)

Ha paspesax BHAHO 4 NMoaTBepXKAeHHe 30HAJbHOCTH pacnpeje/eHus
COJIEHOCTH B MOBEPXHOCTHBIX BOAaX, U 00Llasi 3aKOHOMePHOCTb POCTa
CONIEHOCTH ¢ TJYOGHHOH, C MOCTOSIHHO BbipaBHWBalOLeHCs (MOYTH [0
NOJIHOW OAHOPOLHOCTH) COJIEHOCTBIO HHXKHHX BOJ; BUAHbl H MPOMEXYTOU-
Hble CJIOH ¢ CYLUeCTBEHHO pa3Hsilllefics COJIeHOCTblO, BbI3BAHHOH, Kak
6blL10 CKa3aHO, afBeKIliHe#d, rOpH30HTaJbHbBIM NEPEeHOCOM BOA.

10.5. TEPMHYECKHH PEXXHM MHUPOBOI0O OKEAHA

10.5.1. TennoBoi 6ananc MupoBoro okeana

Tepmuueckuit pexxuM OKeaHa BO MHOTOM olpejefsieT TeMJOBOH pe-
XHUM H KAHMaT Bceil niaHetsl. TennoBoit 6anaHnc MupoBoro okeaHa u ero
cocrapJisiiolHe GblJIM paccMoTpetbl B pa3a. 3.2. K riaBHbBIM NPHXOAHBIM
CTaTbAM TenJoBoro GajaHca MHPOBOro okeaHa OTHOCHTCSI COJIHEYHasl
pazuauus u TenyoobmeH ¢ arMocepot, K LONONHHUTENbHbIM — TeNJ0BOMH
CTOK peK W BblaeseHHe Telja lipu Jefoobpa3oBaHHu. [1aBHble pacxon-
Hble ujeHbl ypaBHeHHsi TenjaoBoro OajaHca MHPOBOro okeaHa — 3TO
noTepH TenJja Ha Hcnapelde U TenjoobMen ¢ aTMocdepoH, JONONHUTEb-
Hble — MOTEpH TeMNJia Ha NJaBJeHHe JibjJa.
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FnaBHOe 3HaueHWe B Tem1oBOM GajaHCe OKeaHa, KOHEUHO, HMeer
TenJgoo6MeH uYepe3 MOBEPXHOCTb, Ha KOTOPYIO MOCTyMaeT COJHeYHas
paaHauus — IJIaBHbIH HCTOYHHK TeNnJa, H TAie MPOMCXOAUT HCMapeHHe —
raBHbIl BHA €ro pacxoja.

10.5.2. Pacnpenenenne temneparypbi

Pacnpenenenue temnepatypbl BOAbl Ha NoBepXHoCTH okeaHa. Oxo
nod4unsercs 3aKony wuporhol 3Joxaavroctu (puc. 10.5), Tak Kak
[OCTYyMJeHHe COJIHEUHOH 3Hepruu 3aBHCHT OT WHPOTH. Pacnpenenenue
TeMnepaTypbl Ha KapTax [0Ka3blBalOT MpH MOMOLLH u30Tepm (AuHUL
pasHol Temneparypot).

Haubosee BbicOokasi Temnepatypa BOAbl Ha NOBepXHOCTH MHpoBoro
oKeaHa HabJiolaeTcsi B 3KBAaTOPHAJIbHOH 30HE, HECKOJbKO CeBepHee
3KkBaTopa. JIMHHA HauBbICLIeH TeMNnepaTypbl BOJLbl Ha3blBaeTCs Tepmuye-
cKum 3xsaropom. BGJU3H Hero cpeiHsii roaoBasi TemlepaTypa BOpl

Puc. 10.5. Temnepatypa (°C) Ha noBepxHocTH MHpPOBOro OKeaHa B aBrycre
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27—28° C. Jra /dHHS CMelllaeTCsl Ha HECKOJbKO TpaAyCOB LIHPOTbI
K CeBEepy JIETOM CEeBEPHOrO MOJYLIapdsi U K I0ry — 3uMOH.

OT 30HbI TEpMUYECKOTO KBAaTOpPa TeMmnepaTypa BOAbl B MOBEPXHOCT-
HOM CJIoe OKeaHa MOHHXKAeTCs B Hanpap/ieHHH moJwocoB o — [,0 =
— 1,8° C. (HM3BecTHO, uTO MOpCKasi BOJa 3aMep3aeT NpH OTPHIIATEAbHON
Temnepatype.) ¥ Geperos, B 3ajJMBax TeMnepaTypa BOAbl JETOM MOMKET
nosbiiatbes go 30—32° C.

O6wee 30naabHOe pacnpedenenue Temneparypsl (Tak e, KaK u pac-
npedesenue CONCHOCTU 800bL) HAPYULALTCA TeHEHUAMU, PEKAMU U Ab0AMLU.

TeueHuss B yMepeHHBIX LWIMPOTAX MEPEHOCHT BOAbl OT 3anajHbiX
K BOCTOYHbIM GeperaM okeaHa. [locTynmasi u3 HU3KUX WHpOT B GoJee
BbICOKHE, 3TH TEUEHHs1 HECYT B CEBEPO-BOCTOYHOM HarpaBJleHHH B CeBep-
HOM MOJyWlapHH H I0r0-BOCTOYHOM HaNpaBjieHUH B I0KHOM Harperble
BOAbl. ¥ 3amagHbix 6eperoB oKeaHa HaBCTPeYy 3THM BOAAM H3 BbLICOKHX
IWHPOT ABHXKYTCH XoJoAHble Boabl. [lo3ToMy B GJM3KHX K BbICOKHM
IMpOTAX TeMIepaTypa BOJAbl B OKeaHaX Yy 3anafHbiXx Geperos HuxKe, yeM
Yy BOCTOUHBIX.

Puc. 10.5. (Ipogosxenue)
10 — 1323 289



Pekn, kak NpaBu/o, He OKa3blBAIOT CYLUECTBEHHOTO BJHSHHA Ha
Temneparypy BOA OkeaHa. Ho B HekoTopble pailOHbl OHH BHOCAT B MOPS
BECHOH 6oJjiee HAarpeTyio, a oceHbio 60Jiee XOJOAHYIO BOAY, YeM B Mope.
BaxHoe 3HaueHHe NpH 3TOM HMeeT OpHeHTauHus peK. Benukue cubupckue
peKH, HalpHUMep, TeKYILHe C ora Ha cepep, OKa3bIBAIOT 3aMETHOE OTeIlJIs-
1olee BaHsiHUE Ha npubpexubie paidlonst CeBepHoro Jle10BHTOro OKeaHa,

Tasinue JibfOB OXJlaXKA2eT MOPCKYIO0 BOAY. ¥ KDOMKH JIbJAOB B apPKTH-
YeCKHX H aHTAPKTHYECKHX palloHaX TeMmnepaTypa BOAbl O3TOMY MOYTH
Bcerga 6GJM3Ka K TOUKe 3aMep3aHus.

Ce3onHble KosleGaHUsl TeMnepaTypbl BO/bl Ha NOBEPXHOCTH MUPOBOTO
OKeaHa onpelessilOTCS H3MEeHEHHEM TeljoBoro 6ajlaHca B TeYeHHe roja.
Hau6oablune Kose6aHHs NPHYPOUEHbl K YMepPEHHbIM LIHPOTaM, OT KOTO-
PbIX K 3KBATOPY H K MOJIOCAaM OHH YyMEHbLIAITCS.

Huxke mpuBegeHbl ce30HHble KoJe6GaHUS TeMOepaTypbl Boabl Ha Mo-
BEDXHOCTH OTKPHITOH uacTH okeana (nmo B. H. Crenanosmy, 1974)

Uupora, epad 0 10 20 30 40 50 60
Pasnocrs remneparypol 1,6 1,4 3,5 6,0 8,9 7.6 5,7 ces.
asera u 3umei, °© C noayuapue
27 38 55 44 29 22 oxHoe
nosywapue

Hausbicuiasi TeMneparypa BoJbl B CEBEPHOM NOJYLIapHH, KaK NpaBH-
JIO, NPHXOLMTCH Ha aBryCT, HaWHHU3Ilass — Ha ¢eBpasb, T. e. Ha OJHH
MecsilL M03XKe [0 CpaBHEHHIO ¢ TemmepaTypoit Bo3ayxa. Cka3biBaercs
TenJoBasi HHEpLHsi BOAbl, CBsi3aHHasi ¢ OO0J/bLIOH ee TeNJ0eMKOCTbIO.
B Me/qIKOBOAHBIX MOpSIX BpeMsl MAKCHMyMOB H MHHHMYMOB TeMmIepaTyphl
BO3JyXa H BOAbl coBnanaer (Hampumep, B A3zoBckoM mope). CesonHble
KoJle6aHHsA 3aXBaThlBAIOT JIHIIb BEDXHHE CJOH BOAbI, MOCTENEHHO 3aTy-
Xasi OT MOBEPXHOCTH BIJYy6b Ha HECKOJIbKO HEeCSiTKOB METPOB, H JiHllb
B HEMHOTHX pailoHax 3TH KoJebanus pacnpoctpansioress 1o 300—400 m.

CesoHnHble Kole6aHUs TeMNepaTypbl B MOpsIX ropasjo 3HauHTeJ/bHee
M BO3pAacCTaloT MO Mepe yjaajeHusi oT okeaHa. Tak, B CpennseMHoM Mope
pa3HoCTb JeTHed U 3uMHell Temnepatypnl [2—13° C, B UepHoM mMope —
18—20, B A3osckom — 25—28° C.

CyTouHble KoJieGaHHsi TeMnepaTypbl, Bbi3blBaeMble CYyTOUYHBIMH KoJle-
6aHHAMH COCTABJSIIOWMHKX TenyoBoro 6aJsaHca, HabJaOAAOTCS JHlb B Ca-
MOM BepXHEM cJloe BOAbl M peaKo mnpesblaior 1—2° C B Tpomukax,
a B NOJSIPHbIX palHOHaX elle MeHblle.

HauBbicuwiasi cpegHsif rofoBasi Temnepatypa BOJAbl B MOBEPXHOCTHOM
cioe MupoBoro okeaHa okoso 30° C, HauHu3as — MHHyc 2° C (BO
Jbaax)

CyluecTBeHHoe BJIHSIHHE Ha TeMIepaTypy NOBEPXHOCTH BOJbl OKeaHa
0Ka3blBAIOT CTOHHO-HATOHHblE siBJeHHsI B NpUOpexHbix paiionax. Cron-
Hble (mywolHe ¢ Gepera) BeTpbl B pailoHe KpbiMa uau Opecch B JeTHEE
BpeMsi MOTYT OTOrHaTb BEPXHHH HarpeThl CJOH BOAblI B MOpe, a NMOAHAB-
lHecst KM Ha cMeHy GoJiee ry6oKo 3aJjeraoiiHe, HO MeHee TenJibie BOAbI
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co3naayt 3¢¢deKT MOHHXKeHHs TemnepaTypbl BOAbl. Takue MOHHXKEHHS
6bIBaIOT BeCcbMa 3HauHTe/bHbIMH, 10 10° C 3a HeMHOrue uachl.

«BcnabiBanne» rayGHHHBIX BOJ, K NMOBEPXHOCTH MOpSl — BecbMa pac-
npocTpaHeHHOe siBjeHHe B MHpoBoM okeaHe. OHO Ha3biBaeTcsl angea-
Aunzom (anea.— upwelling). B paiionax ansejsinHra o6pasylotrcsi 06-
JIacTH MOHHXKEHHOH TeMmepaTypbl Ha MOBEPXHOCTH — OTpHilAaTe/bHbie
TeMnepaTypHble aHOMaJHH, B KOTOPbIX TeMnepaTypa BOJbl HHXe, NpHYeM
MHOTJa Ha HECKOJIbKO TpaaycoB, YeM cpeaHsil TeMrnepaTypa Ha 3TOH
wupore. AHOMaJHMH CBsi3aHbl TaKXKe W C pailoHaMH NpHUTOKa GoJee
XOMOAHBLIX BoOA (M3 60siee BBICOKHX LHPOT B GoJiee HU3KHe). Paitonbl
anBeJJIMHra CYIEecTBYIOT y 3anajaHbix GeperoB MatepHkoB: [lepyancko-
Yunaunitcknit — y 1Oxuoit Amepuku, Kaaudopuuitckuit —y CesepHoil
Amepuku, bBenreabckuit —y lOro-3anaagnoit A¢puru, Kanapckuit —
y 3anagnoit Appuku. AnBessinur HaGinoaaeTcs He TOJbLKO B OKeaHax, HO
H B 03epax, HanpHMep y BOCTOuHOTro Gepera cpeaHeii uactu Kacnuiickoro
Mops.

CylllecTBYIOT aHOMaJIMH H MOJOXKHTeNbHBE. B Takux pafioHax Temne-
paTypa Boabl Bbillle cpegHell AJsi Toi e WHPOTH. [losoxuTenbHble
aHOMaJlMH CBAi3aHbl C IPUTOKOM TEMJIbIX BOJA, TPHHOCHMBIX TEYEHHSIMH H3
HH3KHX WHPOT B GoJiee BbicokHe. HanGosee 3HauuTeNbHbI aHOMaJHH
paitonoB 'oabderpuma B AraantHueckoM okeaHe, Kypocuo — B Tuxom,
Wnuu6eprena — B CeBepHom JleqoBHTOM. AHOMAaJHH HMEIOT OTHOCH-
TeJbHble, a He abcosoTHble 3HaueHus. Tak, Tensnasi anomaausi y Wnuu-
Geprena (okoJio 80° c. u1.) umeer temnepatypy 3° C, a xonoaHas y Gepe-
roB [lepy (okoao 5° 1. u) — 22—24° C. B Tuxom okeaHe cpenHsis
rogosasl Temneparypa BoAbl Ha nosepxHoctH 19,4° C, B Muauiickom —
17,3, B Atnantnueckom — 16,5, a B CeBepHom JlegoBUTOM — MHHYC
0,8° C. Cpeausisi rogoBasi Temneparypa noBepxHocTH MHpOBOro okeaHa
17,5° C, uTo Ha TpH rpajyca Bblllue, 4yeM Cpe[Hsisi TeMnepaTypa BO3[yXa
Ha miaHere (14,5° C). 3ro ceudereavcrayer o Tom, 4To Muposoii okear,
6YOyuu AKKYMYAATOPOM COAHEUHOU Inepeuu, oboepesaer armocpepy.

Temneparypa Boabl B ToJuwe Boa okeaHa. C ray6uHOH TeMneparypa
BOAbl B OKeaHe, KaK MpaBWjo, NoHWXKaercs (ta6a. 10.3, pwuc.
10.6). Haubosiee akTBHbBIE MpoilecChl H3MEHEHHS TeMIepaTypbl MPOUCXO-
ASIT Ha OBEPXHOCTH OKeaHa, Kyaa nocrynaet tenso ot Coaxua. B Toauy
BOAbl 3TO TeMJO NepeHOCHTCS NepeMellHBaHHEM H TeUeHHsSIMH — aJiBekK-
uneii. Tak Kak 0OpH cpenHell COJIEHOCTH MJIOTHOCTb BOAbBI OKeaHa MpH
NOBbILIEHHH TeMIlepaTypbl yMeHblllaeTCs, HarpeBaHHe BOAbl He NPUBOJIHT
K BepTHKa/JbHOH KoHBekuuH. [lostoMy raybunuble Boabl Muposoro
OKeaHa UMEIOT TEMNEPAaTypy 3HAYHTeNbHO GoJlee HHU3KYIO, 4eM MOBEPXHO-
CTHbIE, 3@ UCKJIOUEHHEM NOJsIpHbIX obsacTeil H pallOHOB OKeaHa, B KOTO-
pblX CyllecTByeT MPHTOK FyOHHHBIX BOA «CO CTOPOHbI».

Takum obpa3on, 8 peasbHOM pacnpedeseHuw TemneparTypol 8 TOAU4E
800 oKeana 8b10eAAIOTCA pasaudHsie Tunbl. [eHepajbHyI0 KapTHHY pac-
npegeseHHsi TeMnepatyp AOCTaTOYHO XOpolwo oTpaxkaer tabua. 10.3.

CesoHHble KosieGaHHA TeMMepaTypbl OXBaTbIBAIOT JIHLIb OTHOCHTEb-

291



0 2

v ] = 320 4 L
- (Y\\¥ §§$/%f
2000 0 \ \ N——— /
3000 \ I T A /
‘ %4
5000”“”_700 60° 50° 40° d0° 20° 10° D° 10° z%oa 40° 50° 60%w.
0 6)
[ 7 —2

ERINS ==

000Y; N F—] 5 ~

200014 H E— — =

4000 7> P> /

% 7R
5000 %% WWWW 4

ow70° 60° 50° 40° 30° 20° 10° 0° 107 20° 30° 40° 50%u.

B)
0 —_—
o 0-7( 20—__ —: -@
1000|-% \\Q‘\\_*b' i
2000 X\ \ \/L \Q
N
J000 N = T~
) 2
4000|223 2, p

5000
0w 60° 50° 40° 30° 20° 10° 0° 10° 20%w.
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Ta6anua 10.3. Cpennne 3Hauewns temnepatypnl Boant (° C)
no kaumartnideckum tinam (no B. H. CrenanoBy, 1983)

Cay6una, m
KauMaTHyeckHit Tun

0 l 100 | 200 [ 500 ] 1000 | 3000 | 5000
JKsatopuanbHO-Tponuyeckuii 26,65 19,52 12,99 8,14 493 2,00 1,56
Tponunueckuit 26,06 23,48 18,06 8,82 4,62 1,87 1,561
Cy6TponHuecKku i 20,32 17,15 14,87 9,99 4,93 1,99 1,55
Cy6noasipHblit 8,22 5,76 483 3,56 2,77 1,40 0,86
[NoasipHblit 1,69 0,55 1,29 1,83 1,55 0,44 0,57

HO TOHKHH MOBEPXHOCTHBIA cJoi (06bluno He Gosee 200—400 m). Huxe
pacrnoJsaraioTCsi OTHOCHTEJbHO XOJIOJHble BOAblI C TeMNepaTypoi [0
mMuHyc | — ngioc 1—2° C. Mexay BepxHMUM CJ0OeM MepeMelliuBaHHus
¢ HanboJiee BLICOKOMH TeMnepaTypoi U rJyOGHHHOA XOJOAHOH BOAOMH JieXKuT
«CAOU CKa4Kas Temneparypei, CJ0H C Han6GOJbIIUMH BePTHKAJbHbBIMU
rpagnedtaMu. «CjoH CKauyka» CO34al0TCA NMPEHMYUECTBEHHO CE30HHBIM
JIETHUM MPOTPEBOM MMOBEPXHOCTHOTO CJIOSI, OAHAKO Ha NPOTSXKEHUH BeKO-
BOro xoga koJsiebaHuil TemnepaTypbl c(HOpPMHPOBAJICH BEpXHHH CJO#
6oJiee Tensoi Boant (Bbiwe 17° C), a noa HUM cjaod ¢ 60Jee X0J0AHOMH
Boaoil — temnepartypoit Huxke 7° C. Cuoil HaHWbO/bLIHX TpPAAHEHTOB
TEMIEPATYPbl HA3bIBAIOT «2AQBHbIM TEPMOKAUHOMS.

10.6. NJIOTHOCTb BOA W UX NEPEMEWIHBAHHE

10.6.1. dakropbi, onpeaesiouiHe NJIOTHOCTb MOPCKOW BOJbI

M3BecTHO, uTO NIOTHOCTb MOPCKO# BOIbl 60Jiblle MJIOTHOCTH NpPeCcHOH
Boabl — 1000 kr/m? uau 1 r/em® (cm. pasn. 1.3.2, puc. 1.5), uto cBs3aHo
C COJIEHOCTbIO MODCKOM BOAb. J1MI0THOCTb 3aBHCHT TaKXKe OT TeMmepary-
pbl U AaBJieHHs, T. €. OT y6GUHBl, Ha KOTOpoH Boxa Haxoautcs. Pop-
MaJibHO 3Ty 3aBHCHMOCTb MOXHO BbIpa3utTh Qopmynoit p = f S, T, p).
[ToBblileHHe TeMnepaTypbl BoAbl (NPH TeMmepaType Bbllle TeMIepaTypbl
Hau6oJiblued MJOTHOCTH) YMeHblIaeT MJOTHOCTb BoAbl (pa3n. 1.3.2).
[Toa BausiHMeM HaBJeHHS C TJYGHHOH NJIOTHOCTb MOPCKOH BOZBI yBeJH-
YUBAeTCH, XOTA M BecbMa cjaab0 H3-3a O4YeHb MaJoro Kodp@uuueHta
CXKHMaeMOCTH Bodbl. [laHHble 0 CBSA3H NJIOTHOCTH MOPCKOH BOAbI C Temne-
paTypoii, COJIEHOCTbIO H HAaBieHHeM cBeleHbl B «OkeaHorpaguueckue
Tabauubly (1975).

[pu onpeaenexun coseHoctu ¢ TouHoctbio A0 0,01%o, a Temnepaty-
pbl — 10 0,01° C nioTHOCTh ycTaHaBJHBaeTcsi C TOYHOCTbIO A0 OMHOW
CTOTBICAUHOM JOJH eAuHHLbl, A0 nsitoro (B CHU — no BTOpOro) mecsituu-
HoTo 3Haka. [1pu 3TOM mepBbIX ABa 3HaKa HEH3MeHHbI 4151 Bcero Muposo-
ro okKeaHa.
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B npakTHueCKHX pacueTax HeyAOoGHO OMEPUPOBATb LIECTH3HAUHBIMH
3HAYEHHAMH, H3MEHSIOLUMUCS JHLIb B NMOCJAeAHHX 3HaKaXx (Hanpumep,
1026,34 xr/m®> B CU uau 1,02634 r/cm® B cucteme CIC) [lostomy
B OKEaHOJIOFHH Vs YNPOLUEHHs BBbIYHCJEHHIl BBENeHa YCA08HAR NAOT-
HOCTb, KOTOPYIO MOJy4alOT W3 MCTHHHOI MO (opmye

o6y = p — 1000 wan o; = o — 1,0)- 10° (10.5)

Takum 06pa3oM, NpakTHUECKH NMOJb3YIOTCA UHPPaMU, COAepKALUHMH
JHIib MOCJeAHHE 3HAKH BeJHYHH, T. €., Hanpumep, He 1026,34 uau
1,02634, a 26,34.

[1punsATb pa3nnunble GOpMbl 3aNHCH YCJAOBHOH NIOTHOCTH B 3aBHCH-
MoCTH OT 3ajpaud. Ecau paccmaTpuBaeTcsi MJIOTHOCTb BOAbI B AaHHOMH
TOUKEe B TOJIlle OKeaHa, T. e. C yyeToM AaBJjeHust (in situ), ycjaoBHyiO
MJIOTHOCTb 3aNHCHIBAIOT ¢ HHAekcaMH S, T, p  ogr,. Eciin He yunThiBaTh
JlaBJleHHs] BOJbl OKeaHa, yCAOBHYIO MJIOTHOCTb 3aMHCHIBAIOT ¢ HHAEKCAMH
Ogy WJIH MPOCTO Or. DTO O3HAYaeT, YTO YCJOBHAs MJIOTHOCTb B AaHHOM
cJlyuyae 3aBUCHT JIHLIb OT COJIEHOCTH U TeMnepaTypbl. 3HaUEHHS YCAOBHOMH
MJOTHOCTH AaHbl B «OkeaHorpaduueckux tabJunax».

Kpome yc/i0BHOA NJIOTHOCTH [JsI XapaKTePUCTHKH MJOTHOCTH
ucnoab3yetrcss U ydeavroili 06vem — BelHyHHa, ob6paTHasi MJOTHOCTH,
T.e.a = 1/p.

YaeavHoli 06beM MeHblle eIMHHUbl, €CJH MJOTHOCTb JAaHa
B r/M® (Hanpumep, 0,97625), u menbwe 1000, ecau NJOTHOCTb AaHa
B kr/m* (nanpumep, 976,25). MUcnoabayeTcsi 1 GpopMa 3anucH yCcA08HO2O
yOeabHoeo o6Bema nmo TOH XKe CXeMe, UYTO MU MJOTHOCTb: Uy = (@ —
— 0,9) - 10°% uanpumep 76,25. ITH 3HaUYEHHS B 3aBUCHMOCTH OT COJIEHO-
CTH M TeMmmepaTypa TakxKe AaHbl B «OkeaHorpaduuecknx tabauuax.

10.6.2. PacnpeneneHne NJIOTHOCTH

PacnpenesieHue NIOTHOCTH BOAbI HA NOBEPXHOCTH okeaHa. [lockoJib-
Ky MJIOTHOCTb 3aBUCHT OT TeMNepaTypbl H COJIEHOCTH BOAbI, pacnpeseJe-
HHe ee CBA3aHO C pacnpejejeHHeM TeMnepaTtypbl i coseHocT (puc. 10.2).

Hau6osee o61i1e 3aKOHOMEPHOCTH pacrnpeiefeHHsl IIOTHOCTH CJeny-
IOLLHE: NAOTHOCTb YBEAUHUBAETCS OT 3KBATOPA 8 CTOPOHY NOAOCO8 (A0
50—60° WwHpoThl). ITO CBSI3AHO C TEM, YTO IJaBHas poJb B HopMHpPOBa-
HHH MJIOTHOCTH BOJbl MPH CPaBHUTENbHO BBICOKOH TeMnepaType NpHHaA-
JIEXKHT UMEHHO ei, U MO3TOMY pacnpejejieHHe MJOTHOCTH OT 3KBaTopa
K TMoJIocaM cJaeAyeT pacnpefeseHHio TeMnepaTypbl BOJbl. YCJOBHasi
NJIOTHOCTb, paBHas BOJH3M 3KBaTOpa 22—23 Kr/M®, yBeJHuHBaeTCs 10
26—27 kr/m® Ha 50—60° ceBepHOH W 0XKHO# wWwHpoThl. [laoTHOCTD
HECKOJIbKO yMeHbluaeTcs B 6oJjiee BBICOKHX CE€BEPHbIX LIHPOTaX BCJAEACT-
BHe yMeHblUeHHs] COJIEHOCTH.

O6iine 3aKOHOMEPHOCTH pacfpeleieHHsl MNJOTHOCTH CBs3aHbl
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1 ¢ ro6anbHOl cHcTeMOl nepemellienust BoJ B MupoBom okeate. B Bbico-
KHX LIHPOTaxX BCJAEACTBHE OXJaX(JAeHHs BOA pPa3BHBaeTCsi BepTHKaJjbHas
UHPKYJASUHSl (KOHBEKLHS), NpHBOAsiLAaf K ONMYyCKaHHIO XOJOLHbIX BO.
H K MepeMelleHHI0 X B NyGHHHBIX cja0siX K 3kBaTopy. Ha mosepxhocTH
OKeaHa [IBH)XKeHHe BOJ HalpaBJeHO OT 3KBAaTOPa K BBLICOKHM LIHPOTaM.

BeprukannHoe pacnpenesnexHue naotHoctH Boasl. C ray6uHoil nuot-
HOCTb BOJbl B OK€aHaX yBeJHUHBaeTcs (npsMasi CTpaTHPHKAUHs), HMEH-
HO 3TUM obecneuynBaeTcsi 8eprTuKasbroe pasrosecue 800. [lpu Hapyue-
HHU npamod cTparugukayuy BO3HUKAIOT KOHBEKUHS H nepeMeliHBaHHe
caoes. Obparnas crparugukayus naoTHOCTU — siBjleHHe BeCcbMa Kpar-
koBpeMeHHoe. Habmionaercsi Takxke MoJiHasi OAHOPOJHOCTb CJIOEB, Hed-
TpaibHOE pasHogecue.

B 3kBaTopHasibHOt 30He HaHuboJlee pe3Koe BO3pacTaHHe or C TJyOH-
HO#l OTMeYaeTcs Ha HHXKHeH rpaHHle BepXHero onpecHeHHoro U Haubo-
Jee nporpetoro cjos a0 ray6uubnl 100—200 M. B ymepeHHbIX WwHpoTax
pacnpeesieHHe NJIOTHOCTH Mo raybuHe 60/1ee paBHOMEPHO, a B BbICOKHX
LIMPOTaX CHOBA MOSIBJISIETCS CJOH PE3KOTO MOBbILIEHHST NJMOTHOCTH C TJy-
6UHON — CA0ld CKa4Ka — H3-3a CYLLEeCTBOBaHHsS MOBEPXHOCTHOTO onpec-
HEHHOTO CJ10S1.

10.6.3. BeptukanbHas ycToHYMBOCTb M NEpeMEWIUBAHHE BOJ,

PacnpenesieHe MNJOTHOCTH MO BePTHKAJIH XapaKTepU3yeTCsi OYeHb
BaXKHOH BesanuuHOil E, KoTopasi nmouTH paBHa dp/dz — BepTHKAJbHOMY
rpagHeHTy MJAOTHOCTH. PHU3HUeCKHH CMbICA 3TOH BeJHUHUHBI COCTOUT
B OLIEHKe TOTO, YTO MOXET MPOH30HTH C YacTHLeHd BOIH, ecJH oHa OyaeT
nepeHeceHa ¢ OJHOTO TOpH30HTa BoAbl Ha Apyrod. Co cBoell TeMneparty-
POH, CO/IEHOCTbLIO M MJOTHOCTBIO YaCcTHLUA OKaXeTcsi B cpele C APYTrHMH
3HAUYEeHHSIMH 3THX XapakTepHUCTHK. Ecau y yacTHubl, npuiiealieil cBepxy,
OKa)eTcsl MeHblliasi MJOTHOCTb, YeM MJIOTHOCTb OKpYXKatolleil BOAbI, OHA
6yeT cTpEeMHUTbCSl BEDHYTbCS B PEXHUI FOPHU3OHT, €CliH 60Jblie — OHa
NPOAOJKUT ABHXKEHHE B TOM XKe HanpaBJleHHH, a ecJIi OKaXeTcsl TOH XKe
MJIOTHOCTH, UYTO H OKpYy»Kalollasi Boaa,— OCTaHeTCsl B 3TOM TFOPH30HTe.
HMHaue rosopsi, 3TO TpH cjayuyasi paBHOBeCHSI — ycCTod4usoe, HeycTol4u-
8oe u be3pa3auunoe. BennuuHa Ap npeacrabgasieT cob6oit pa3HOCTb
Mexay (aKTHYeCKOH MJOTHOCTbIO Ha BTOPOM TFOPH30OHTE (p2) H MJOTHO-
CTbIO, KOTOPYIO NpHOGpeTeT YacTHLa H3 NepBOro CJos, Nonab BO BTOPO#H
(p!). DTa NJAOTHOCTL He paBHa pj, TaK KaK OHa M3MEHHJIaCb BCJEACTBHE
H3MeHeHHsl AaBJleHHsi, CXaTHsl M, cJaeloBaTe/bHO, aAMabaTHYeCKoro
u3MeHeHusi TemnepaTypbl (d%). Xeccenbbepr u CBepapyn npemsioxHJH
Kpurepuli 8epTuKasbHol YcrouuusocCTu:

— do _ %p  dE
E—E d dz ' (10.6)

rae d§ — annabaTuyeckoe M3MeHeHHe TeMrepaTypbl.
Tak Kak MJIOTHOCTb 3aBUCHT H OT TeMMepPaTypbl, H OT COJEHOCTH, TO
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IJIsl BbISIBJIEHHSA POJIH KaXIOTO H3 3THX (PaKTOPOB B yCTOHUHMBOCTH BOJ,
dopmyay (10.6) moxuo sanucatb B Buge E = E; + E, rae B npasoii
4yacTH AaHbl 3HaUeHHUs] YCTOHYHBOCTH, ONpeessieMON TeMnepaTypoil H co-
JIEHOCTbIO.

M3meHneHusi NJIOTHOCTH MO BepTHKaJH (MX rpafHeHTbl) O4eHb MaJlbl,
MO3TOMY H BEJIMUHHA YCTOHYMBOCTH TOXE OY€Hb MaJla, OHa BblpakaeTcsi
MWJIJHOHHBIMH JIOJISIMH eIHHULbl. B CBA3M C 3TUM NOJb3YIOTCA OOLIUHO
ropasgo Goablieit seauuunoit: £ 10° [lpu 3Tom peasbhble uncna
BbIPAXKAIOTCS B BEPXHHX CJIOSIX B ThiCS4aX, B TYOHHHbBIX B COTHfX
H JecsiTKax, a B OKeaHHYeCKHX Xejqobax Aaxe B €IMHHUAX.

B okeane rocnoactsyer ycroiluuoe papHoBecHe (E > 0), B Bepx-
HEM OJHOPOIHOM CJIO€ H B HHXHHX CJN0sIX XKenoboB oTMeuaercs 6e3pas-
avunoe (E = 0) uau paxe Heycroituusoe (E <C 0) pasHoBecue.

XapaKTepHCTHKa yCTOMUMBOCTH AAaeT OYEHb BaXKHYI0 HHGPOpMaUHMIO,
HO pacuer ee OueHb IPOMO310K U He BCeria AJsi HEro eCTb BO3MOKHOCTb.
[asi npubJaHIKEHHOH OLieHKH YCTOMYHBOCTH MOXHO NOJb30BaThCA rpau-
€HTOM MJIOTHOCTH NO BepTHKaJH (dp/dz). B npenenax BepxHero Thicsiue-
MeTpOBOTO CJIOS aavabaTHuecKas MonpaBka Majda M pajgd YNpoOLleHHS
pacueToB el0 MOXHO mnpeHe6Gpeub.

[TepemewinBanue uau o6men (MaccooOMeH, Tenoo6MeH H T. I.)
B NPUPOAHBIX BOZAX BCeraa CBA3aH C TYpOYJEHTHOCTbIO, JaMHHapHOe
IBH)XE€HHe B HHX BCTpeuaeTcsi ouenb pefako. CylllecTByeT ABa BHAA
Typ6yJEHTHOrO NnepemMelIMBaHUsA BOAbI B OKeaHe B 3aBHCHMOCTH OT CHJI,
BbI3bIBAIOLLIHX €ro: (PHKIUHOHHOE, BbI3biBa€MO€e CHJIONH TPEHHH, H MJIOTHO-
CTHOe, Bbl3blBaeMOe H3MeHEHHWEeM MJIOTHOCTH.

DpuKyuonrnoe nepemewsusanue NPOUCXOAHT B ABHXKyLUeHcs BOIe,
T. €. IPH TeUeHHsIX, MpPUJIHBaX, BOJHEHHH BCJAEACTBHE Pa3jHUHS CKOpO-
cTeil B OTHE/bHbIX 06beMax ABHAKYILEHCSH BOABl. DTOT BHA mepeMellHBa-
HHUSI IPUBOLHMT TOJILKO K MepepaclpeneseHHIO XapaKTepHCTHK 6e3 H3ame-
HeHUs1 o6l1ero KoJHuecTBa TemJa, cojeit U T. N. Bbiaensiior e pasHo-
BHAHOCTH OCOOGEHHO HHTEHCHBHOrO (PPHKLIMOHHOTO NMepeMelIHBaHUA: nep-
BYIO — B MOBEPXHOCTHOM CJIOE OKeaHa — 80.4HO80€ (HJIH gerposgoe) ne-
pemewusanue, GopMupyloLlee BepXHHA NOUYTH OAHOPOAHBIA CJAOH BOABI,
Ha HHUXHEH TpaHHlle KOTOPOro JEeXHT CJAOH cKauka, BTOpPYO — B pai-
OHax MHTEHCHBHBIX NMPHJHBHBIX TEUEHHH — npuausHoe nepemewiusanue,
3axBaTblBaiollee CJOH BOAbl GOJIbLIOH TOJIILHHB, B KOTOPbIX TaKXe
Habaogaercsi 60abliasi OZHOPOAHOCTb paclpeieseHHs] XapaKTePHCTHK.

[1a0THOCTHOE nepemewsusanue (KOHBeKYUA) NPOUCXOAUT NpU obpat-
HOM NJIOTHOCTHOMH cTpaTH(PHKaUHH, BO3HHKaOWEN JHO0 NPH yBeJTHUYEHHH
MJIOTHOCTH BblllIeJeXalluX cJoeB, JH60 MPH YMeHbLUEHHH MNJOTHOCTH
cJ0eB, Jexallux Huxe. B 3THX cayuasix HenpeMeHHO LOJIKHO H3MEeHHTb-
¢l KosuvecTBO JHOO TenJa, aH6O coJeit, MO0 TOro M APYroro B cJoe,
M3MeHHBLIEM MJIOTHOCTb. Takoe H3MeHEHHe NMPOMCXOJHT B MOBEPXHOCT-
HOM CJIOe MpH OXJa)KAeHHH (ecjd BoJLa COJOHOBaTas, TO JHIUb MNpPH
TeMMmepaType Bbille TeMnepaTypbl HauboJblUeld NAOTHOCTH), NPH Hcnape-
HUM M 3aMep3aHHH (Tak Kak NpH 3TOM BoAa ocoJioHsietcs). HauGosee
MHTEHCHBHO MJIOTHOCTHOE TMepeMellHBaHHE HIET MpPH OCEHHe-3UMHEM
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BbIXOJI2XKUBAHHH, KOTAA Pa3BUBAETCH HPOYECC 3uMmHel BepTUKANbHOU
YUPKYASYUU.

B TponHueckHx padoHaX OKeaHOB yBeJHYeHHEe MJOTHOCTH BEPXHero
CJ10sl TIPOHCXOJHMT BCJEACTBHE POCTa COJEHOCTH MpH 60JIbLIOM HCMape-
HHU. B HEKOTOpBIX yyacTKax JHa OKeaHa MOXET NPOUCXOAHTb MOLOTPeB
NPUIOHHBIX BOX 33 CYeT BHYTPEHHEro Temnia 3eMJd WJH pafdi0aKTHBHbIX
npouecco. Toraa NpHAOHHAsT BOAA MOXeET BCIJbIBATb, BblpaBHWUBasi
OKeaHOJIOTHYeCKHEe XapaKTePHCTHKH B CaMblX HHXXHHX CJOSIX OKeaHa.

TonwuHa cjoeB, 3aXBaueHHbIX NepeMeliiBaHHEM, MOXKeT ObITb BeCh-
Ma pa3JIH4HOH: BOJIHOBOE (BeTpPOBOe) ABHXKEHHe NepeMelIdBaeT CJAOH OT
10—15 m B Mopsix 10 30—50 M B oKeaHax, NPHJHBHOE — CJIOH B J€CATKH
H COTHH MeTpOB. 3HMHASl BepTHKAaJbHAasi LUPKYJIAUHS 3aXBATblBaeT
06bIYHO AeCATKH MeTPOB, HO B OLHOPOAHBIX BOAaX (C MaJoH yCTOHYHBO-
CTbI0) — ThICAYH METPOB, Kak, Hanpumep, B ['pensianackom u Cpenusem-
HoM Mopsix. O6paTHoe (CHH3y BBEPX) MJOTHOCTHOe MepeMeLIHBaHHe
K3yueHo ewie ca1abo, HO MOXHO MNpeanoJaraTb, YTO B OKEaHHYECKHX
xesobax 3TO NepeMellMBaHHE 3aXBaTblBaeT CJOH B TbICSIUH METPOB.

HMHTeHCUBHOCTD NPOLIECCOB NMepeMellHBaHUS OLleHUBAETCS KO uyu-
eHToM TYpbyarenTHO2O 0bMera. 3HaueHUst KOIPDULUEHTOB TypOyJIeHTHO-
ro obMeHa 3HauyHTebHO OoJiblUe KO3(PPUIHEHTOB MOJIEKYJIAPHOTO obMe-
Ha U BeCbMa DAa3JIMUHbl, TaK KaK 3aBHUCST OT OYEHb MHOTHUX YCJOBHH.

C nJIOTHOCTBIO CBSI3aHbl HEKOTOPblE BaXHble 0COGEHHOCTH ee H3MeHe-
HHU H TpeX[e BCero f8AeHue YnaoTHeHus npu cmewenuu. Takoe ynjiort-
HeHHe CBOHCTBEHHO AaXe npecuoﬁ Boje. JlefACTBHUTEJbHO, €C/H CMellaTb
JBe paBHble MacChl PECHOH BOIAbl — OAHY NpH 0°, a apyrytoo npu 8° C,
HMEIOILHX OJHHAKOBYIO MJOTHOCTb 999,87 Kr/M TO TMOJIy4HM CMecCb
¢ temnepatypoit 4° C # MJIOTHOCThIO lOOO Kr/M*, T. e. JIOTHOCTb CMeCH
6oJiblUle, YeM MJIOTHOCTH COCTaBHbLIX uacTed. B mMopckoit Boae nono6HbIi
3¢pdekT cmeweHusi eiwe O6oJsee ycHJIUBaeTcsi. Takoe CBOHCTBO BO/bl
NPUBOAHT K YCHJIEHHIO Npolecca nepeMellHBaHHsl PH CONPUKOCHOBEHHH
pPa3HOpPOOHbIX BOJA, Kak, Halpumep, BOA TEIJOr0 W COJIEHOTO TeueHHsi
Kypocuo u xosoatHoro onpectensoro OfisicHo.

10.7. MOPCKHE JibJ bl

Kaumaruueckue ycaosusn wa nogepxrnoctu Mupogoeo okeana raxosot,
4TO Ha 6OAbWOL ee 4acTu MO2YT CYuyecTeo8arts Abobi. [1pogosKuTelb-
HOCTb HMX CYLUECTBOBaHHs BeCbMa pa3/iHYHa B pa3HblX palioHax OKea-
Ha — OT HEMHOIHX HelleJb B TeueHHe rojla B yMepeHHbIX WHpOTax A0
NpaKTHYECKH NOCTOSTHHOrO B MOJSIPHbIX WHpoTax. Haubosbuiero pacnpo-
CTpaHeHHs JedsTHOH NOKPOB LOCTHraeT K KOHLY 3MMBI, [Tnowaap, 3ans-
Tas JAbJaMHd, B ApKTHKe AOCTHT2eT MOUTH Il man. km? (anpesb), B An-
TapKTHKE — MOYTH 20 mJjH. KM? (ceHTsi6pb). KpoMe Toro, B GoJibluei nin
MeHbllel cTeneHH, Ha 6oJee WM MeHee MJIHTEJIbHbIA CPOK — HeJeJH,
Mecsilibl — JbJAOM MOKpbIBaloTCsi MHOrHe Mopsi (I'pennannckoe, Bagdu-
Ha M Ap.) M yyacCTKH OKeaHoB (paioH noJayocrpoBa Hbiodaynanenn
u ap.). Ha mopsix, ombiBalownx 6epera Coserckcro Coio3a, JbAbl Ha-
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6J100aI0TCSA KaXKablit rof. ECTb TOJBKO OLHH H3 KPYMHbIX MOPTOB, KOTO-
pblii He 3aMep3aer. ITo Mypmatck, pacnonoxenHblit B CeBeprom Jleno-
BMTOM OKeaHe, 3a MOJIAPHbIM KPYyroM — TaKOB NMapajoKC MPHPO/IbI.

Mo npoucxoxcdenuto 1606l 8 MOpe pa30esstoTCA HA TPU TURA: CO-
6cT8enHo MopcKue, 06pa3osasuiuecs npu 3amep3aHuu MOpcKoLl 800bt,
peunbie, BoLHOCUMbLE 8 MOpe peKamu, u atcbepeu, uau aedsHvie 20pbl,—
0640MKU ACOHUKOB, CRYCKAOULUXCS 8 MOpe.

10.7.1. JlenooGpa3zoBaHue B Mope

[Tpu noHW>KeHHH TeMmmepaTypbl BOIbl 1O TOYKH 3aMep3aHHs CTaHO-
BHTCS BO3MOJKHbIM MepexoJ BOAbl H3 >KHIAKOro COCTOsiHHA ((a3bi)
B TBepaoe, T. €. B JeA. Ho anst 31010 Hy»XHO XOTs 6bl OuYeHb MaJsoe
nepeoxJaaeHWe BOMIbl, HajH4He B BOJe UEHTPOB KpPHCTaJIH3aLMH
H OTBeJeHHe BbiaedsioledCsT TemJIoThl JeJ006pa30oBaHHsl (BCIOMHHM,
yTo npu o6pa3oBaHUH ONHOTO KWJorpamma Jbaa Bblaensiercs 333 k[1xk
TeNJIOThbl, KOTOPOe H MofiJeT Ha HarpeBaHHe BOAbI)

B npupose o6GbluHO NpPH HACTyNJeHHH YCTOHUMBOrO MOXOJOAAHHUSA
cobaoaaoTcss Bce TpH ycioBHsi. Jlen nosiBjasiercss B BUOE OTHeJIbHbIX
KPHCTaMJIOB, PAacTyLIHX NpeXJae BCero B AJNHHY,— nedfHbie ueavi. Tak
KaK Y MOPCKOH BOJbl TOUKA 3aMep3aHHsl JIEXKHT Bbllle TOYKH HanGoJblleil
MJOTHOCTH, TO B TaKO{ BoJe KOHBEKUHMA (BepTHKaJibHas UHMPKYJISALHA)
MPOHCXOAMUT BMJOTb A0 HavaJja 3aMep3aHus. CieaoBaTenbHO, 3Ty TeMIe-
paTypy HMMeeT BeCb CJOH, M KPHCTaJ/bl JbAa MOTYT MOSIBJSITbCHA He
TOJIbKO Ha NMOBEPXHOCTH, HO H B JII0OGOH TOYKe CJIOsi, OXBAUYEHHOTO LHPKY-
JsiiHelt, T. e. MOXeT 06pa3oBbIBATLCA 8HYTPUBOOHbLE Aed. OaHaKo TaKoi
seq He Gyaet uroJbyathiM. Beneactsie Typ6yJIeHTHOrO COCTOSIHHS BOABI
KPHCTAJVIMKH CTaJIKHBAIOTCH, 06/1aMblBalOTCs, CMeP3aloTCs H B pe3yJibTa-
Te o6pasyertcs eybuaroui 2ed. Ha Herniy60KHX MeCTaX BHYTPHUBOIHBIH Jiel
MOXKeT NMpUMep3aTb K KaMHsM, NMpeaMeTaM, JexauwuM Ha aHe. Torpa
ob6pasyetcsi Jonnbud aed. [1pu piutesbHOM npouecce Jeaoo6pa3oBaHus
[NOHHBIA JeJ HapacTaeT 00 TakKHX 0ObEMOB, UTO OTPbIBAaeTCs OT [HA,
BCMJIbIBAET MOJ AEHCTBHEM apXUMeL0BOH CHJbI (Je] jerue BoAbl) H NMpH-
Mep3aeT K MOBEPXHOCTHOMY JbHy.

Pa3BuTHe JeasHOro NOKpoBa Ha MOBEPXHOCTH MocJe MOsSABJAEHUS
JeAAHBIX UTJ TPOAOJIKACTCS, yBeJIHYHBAETCH YHCJO HIJT H, HAKOHEll, OHH
MOKPBIBAIOT BCIO NMOBepxHOCTb BoAbl. OHH cMep3aloTest U 06pasyloT Kak
6bl NsITHA MJIEHKH, MOXOXKHe Ha MJIeHKH KHPa Ha OCThiBlUeM OyJ/bOHe.
JrtoT Jea U Ha3blBaeTcsl Aedanbim carom. [lanbHeliliee pa3BUTHE JbAa
3aBHCHT OT YCJOBHH MOroAbl: NpH wWTHJAe obOpasyeTcss CNJOLWIHOH MNO-
Jynpo3pauHblit 3/aCTHYHbIA NOKpoB — Huaac. Ecan BoxHasi nosepx-
HOCTb CHJIbHO OlpecHeHa, TO MOXeT 06pa30BaTbCsl, KaK U Ha NpPoCTOM
JyXe, TOHKasl TBepaas npo3pauHasi, NOA06Hasl CTEKJYy KOpKa — CKAAH-
Ka, Wian aedanan kopka. [lpu He6GoJbLIOM BOJIHEHHH, NPENSATCTBYIOLLEM
06pa3oBaHHIO CMJIOUIHOH JIeASTHOH NOBEPXHOCTH, 0Opa3ylOTCA OTAeJbHble
JbIHHb He6oablwHx (30—50 cM) pa3MepoB, NOUTH NpaBHIbHOH KPYrJoH
(opMbl, BO3HHKAaWOLEH BCJENCTBHE HeNpepbiBHOTO CTOJKHOBEHHS JIbAHH
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NpH BOJIHEHHH. DTOT BUA NbAa Ha3biBaeTcs OAutuarsim. Ecan jienoobpa-
30BaHHe TNPOHUCXOAHT MNpPH CHJIBHOM BOJHEHHH, TO CJOH caJja BMecTe
C BHYTPHBOAHBIM JIbOM YBeJHYHBAeTCsl, HO HE CMeP3aeTCsl B MOHOJIHT,
o6pasysi nogo6He JieAsiHOH KalllM, Ha3biBaeMO#H wiyeod.

Ectb ewie onsa Haua/dbHas GopMa Jbla — CHedxcypa, KoTopasi o6Gpa-
3yeTcsi IpH BbillaJ€HHH CHera Ha MOBEPXHOCTb BOAbL. Tak Kak TeMrnepary-
pa 3aMep3aHHsi MOPCKOH BOIbl HHXe HyJ/sl, TO CHer Ha Hell He Taer, a,
HaMoKasi, faeT Hauajo (POPMHPOBAHHIO HACTOSILIErO JbAA.

JlanbHeilllee pa3BUTHE HayaJbHbIX (POPM JbAa NPHBOAHT K POPMHPO-
BAHUIO MOA400020 Ab0a, WIH M0A00uUKA,— GOJIbWUMX NJOLWAAEH LIEPOXO-
BATOr0, CBETJIO-CEPOTO, CPaBHHTEJbHO DOBHOTO JbJa TOJILHHON 10—
30 cM. DTOT Jed NpH yCJAOBHH NPOAONMHTENLHOTO BbIXOJAXKHUBAHUA —
oTAauyd B aTMocdepy TelloTH Jiel006pa30BaHHs — yBeJHUYHBAET CBOIO
TOJLWHHY BC/eACTBHe 06pa30BaHHsl HOBOrO JibAa Ha ero HHIXKHEN TrpaHu-
ue. [To Mepe yToJiLeHHs MbJla CKOPOCTb HAPACTAHUS yMEHbIIAETCS H3-32
maJioff TenjionposogHoctd abaa (2,7 Br/(m  ° C))

JlesiHOH MNOKPOB CJAYXHT Kak Obl 0onesiloM MJIs MOpS, KOTOpOe
CUJIbHO yMeHblIaeT Temjaootaauy B atmoctepy. CkopocTh HapacTaHHusi
TOJIILLHHBl JIbJla MOXKEeT OblTb BbIYHCJIEHA M0 3MIUPHYECKOH popMmyJe
H. H. 3y6osa, KoTopylo oH noJyuus u3 HabjwogeHHi B ApKTuKe:

h2 4+ 50h, — 8Y (— T) = 0, (10.7)

rae h, — ToJIIHHA Jbfa B ¢M, a ) (— T)— uucao rpafyco-aHeit Mopo3a
HJAH CyMMa CpeJHHX CYTOYHbIX OTPHLATEJbHBIX TeMNepaTyp BO3ayXa 3a
BpeMsi pacuera. PopMysa noxkasbiBaeT, 4To HauboJsbllasi TOJALWMHA, A0
KOTOPOH MOXET HaMep3HyTb Jiell 32 OAHY 3UMYy B yCJOBHUSIX apKTHYECKHX
mopeii, 2 M. OnblT nokasaJ, yto GopmyJsa NpUMEHUMa BO MHOTHX paii-
oHax MupoBoro okeaha.

B orkpbnitoMm CeBepHom JlegOBHTOM oKeaHe TOJILHHA JAbJa 3—
5 M. CnenoBartenbHo, Jea 3TOT o6pa3oBaJicsd He 3a 0AHy 3UMy, a 3a
HeckoqbKo. Takod saed Ha3bi8aeTCA MHOSOAETHUM B OTJUYHE OT OOHO-
AETHE20, WIH 20008a.4020, KOTOPbI 06pa3yercsi TOJNbKO 32 ONHY 3HMY.
MHoroJieTHHl Jef, 3aHUMAOWHA OTKpbIThle npoctpaHcTBa CeBepHOro
JleloBUTOro OKeaHa, Ha3blBAeTCSl APKTUHECKUM NAKOM WJH TPOCTO Ha-
KOM, TaK KaK B AHTapKTHKE TaKHX JIb[OB HeT.

Jlen MoXKeT yTo/LlaTbCsl He TOJbKO BCJEeACTBHE TEMJOOTAAYH H Ha-
Mep3aHHs HOBBIX Macc JibAa, HO H nYyTem TOPOUWleHus, T. e. 06pa3oBaHus
HarpoMoXKIeHHH 06JIOMKOB JIbIHH B BHAe Tpsif HJIH XOJMOB, KOTOpbie
Ha3blBalOTC TOpocamu. Moryr o6pasoBatbcs JelsiHble COODYIXKeHHS
toauwHHo# B 30—40 M, npuuyeM 6e3 nosiBaeHHs1 BHOBb 06pa30oBaBLIErocs
Jbja, a TOJbKO 6Jarogapsi COKpallleHHIO MJOWlaAHd, 3aHATON JbIaMH.

10.7.2. dusnueckue CBOHCTBA MOPCKOro Jbjaa

Trasras 0cobeHHOCTS MOPCKO2O AbOQ — €20 COACHOCTS, NOO KOTOPOLU
NOHUMAETCA COAeHOCTb 8006, obpasywujedca npu eco tasnuu. Ee
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BeJIMYMHA NPAMO 3aBHCHT OT COJIEHOCTH BOAbI, H3 KOTOPOMH Jiefl KPHCTaJ-
JIM30BAJICS, U OT CKOPOCTH ero HapacTaHus. CoJIeHOCTb Jibla B CpeAHeM
6au3ska K 109 coaenoctu Boabl. C TeueHHEM BpeMEHH COJIEHOCTb €ro
yMeHblIaeTcs, U MHOTOJE€THHH Jied OblBaeT MOYTH COBCEM MPECHbIM,

KpHcTanainueckuil Jel BCeria MNpPeCHbd, COJEHOCTb NpPHBHOCHTCH
BKJIOUEHHSMH siueeK C XKHAKOH BOAOH (paccoJia) MeXAay KpHCTaJjljlaMH.
KoanuecTBo siueek OOGBIUHO HEBEJNHKO — AECATKH IPaMMOB Ha KHJOT-
paMM Jsbaa. CoJeHOCTb pacco/ia B HHX MOXET 3HaUMTeJNbHO MpeBbilIaTh
coJileHoCTb BoJAbl B Mope. OHa 3aBHCHT OT TeMmnepaTyphl paccoia,
T. €. u Jbja. Tak, npu remnepatype — 2° C cosenoctb paBHa 37%o, NpH
— 10° — 144, a npu — 20° — 237%o. TakHe TemnepaTypbl TOYHO CO-
OTBETCTBYIOT TOYKAM 3aMep3aHHsi NIpH Ha3BaHHOH COJMIEHOCTH. DTO XKec-
TKO CBSI3aHHbi€ Mapbl BeJHunH. [IpH U3MEHeHHH TeMMepaTypbl H3MeEHseT-
CA M COJIEHOCTb: MPH NOHHXKEHHUH TeMNepaTypbl COJIEHOCTb B sideiike
pacreT BCJeACTBHE BbiMep3aHHsi BOAbl M3 paccosa, NpH MNOBbIEHHH —
yMeHblllaeTcsi BbITaHBaHHeM JbJa U3 000J104KH siueikH. TakHe H3MeHe-
HHSl TeMMepaTypbl H COJIEHOCTH paccoJ/ia He BJIHSIIOT Ha CPELHIO coJe-
HOCTb JbJa. KOJHUECTBO siueeKk C pacCcoJOM XOTb U HEBEJHKO, HO HX
CYlIeCTBOBaHHE CHJIBHO CKa3blBaeTcsl Ha MHOTHX (PH3HUECKHX CBOHCTBaX
JbJa — TEMJOBbIX, MEXaHHUECKHX H T. M.

OT KoJiMuecTBa siueeK C pacco/oM 3aBHCHT TeMJOEMKOCTb JbAa.
YucTblil len MMeeT TeMJOeMKOCTb BABOE MEHbIUYIO, YeM BOAa, a Y MOp-
CKOro JibJla OHa OYeHb CJOXKHO 3aBHCHT OT CpelHEd €ero CoJIEHOCTH
u TeMnepatypbl. [Ipu HH3KO#H TemnepaType TeNJOEMKOCTb MOPCKOTO JbJa
npubanxaercs K 2,2 k/lxk/(kr °C), a npu 61M3KoH K Temneparype
3aMep3aHusi CHJbHO Bo3pacTraer: npu temnepatype — 2° C W cosieHOCTH
4%0 ona pasHa 19,4, a npu coseHoctu 10%o — 44,5 kllx/(kr ° C).
Takune Gosbluve 3HauYeHHs TEMJOEMKOCTH MUMEIOT BecbMa CyllecTBEHHOe
3HaueHHe NPH pacuyerax TemaoBoro Gasaxca.

[1J0THOCTb YHCTOTO Jibfa MeHblUE MJIOTHOCTH BOAb! H paBHA NMpHUG/H-
sutenbho 900 kr/m® [140THOCTG MOPCKO20 Abda HECKOJbKO G6OJiblle
MJIOTHOCTH MPECHOr0 M3-3a HaXoAsILLerocs B HeM paccoJia. Ha niotHocThb
JbJa BJHSIIOT TaKXe BKJOYEHHS Ny3bIPbKOB BO3AyXa, MHHEpPaJbHbIX
YacTHL, pas3jHuHas B TOJIlEe JbAa TeMNepaTtypa, MO3TOMY MJOTHOCTb
JbJa B ero pasHbiX yacTAX pasauuHa. Ho cpenhiolo njoTHocTh Jbia
JIETKO OMNpeeuTh, HCNOAb3ys 3aKOH ApxuMeaa: eciu JbAHHY NpeacTa-
BHTb B BHJE IIMJIHHAPA HJH NPHU3MbI, TO CPELHIOI0 €e MJIOTHOCTb P, 1aeT

popMmyJa
Pa = 7= s, (10.8)

rae h, — TOJUHHA JbJAHHbl, Z — €€ 0CafKa H Py — MJIOTHOCTb BOAB. JTa
¢dhopMy.ia N03BOJISIET pAaCCYUTATh OTHOLLIEHHE OCAAKH JIbAHHDBI K €e BO3BbI-
LWEHHIO Haf MOBEPXHOCTbIO BOAbL: NPH cpefHeil NIOTHOCTH Jbaa 900 u Bo-
abl 1030 kr/M® 310 oTHOWeHHe paBHO 7,0.

Mexanuueckue €80LCTBA MOPCKO20 A60a 04E€Hb CUABHO U CAONCHO
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3a8UCAT OT €20 CTPYKTYpbL u Temnepatypet. Tak, ero TBepAOCTb MO LIKaJe
IJisi MHHepaJloB onpeaedsiercsi npu TeMmnepartype 0° B 1,5 6aaja (Jen
HaXOAHTCA MeXAy TaJbKOM H KaMeHHOH coabio), a npu — 40°C —
0K0J10 4 6a//0B (Kak y MJaBUKOBOTO LinaTa)

10.7.3. JIBHXKeHHe JbaOB

[Toutu 8ce 2606t 8 MOpe HAXOOATCA 8 NOCTOAHHOM OBUNCEHUU U HA3bL-
sarorca naagyuumu avdamu. Jlnub He6osbliasi 4acTb JbAOB HENOABHX-
Ha. Haxoasice B HemocpeacTBeHHOH 64H30CTH OT 6eperoBoit JIMHHH, OHH
npuMep3alot K Gepery, No3TOMY U Ha3biBalOTCA 6epecosbim npunaem uau
npocto npunaesm. O6bIUHO MpUNai UMeeT HeGOJbIUYIO LWHPHHY — COTHH
METPOB, KHJIOMETPbl, HO Ha HEKOTOPbIX yuyacTKaX LWIMPHHA €ro JOCTHraeT
COTHH KHJIOMETPOB, Hanpumep B Mope Jlantesbix.

IBHKeHHe Jibla BbI3bIBAETCH ABYMsl NPHUHHAMH: TEYEHHSIMH H BeT-
poMm. Kak npaBu/io, 06e NpHYHHbI AeHCTBYIOT OJHOBpPEMEHHO, CO3AaBas
CNOXKHYIO CHCTEMY ABHXeHHs JbaoB. DoJsiee ueTko ckasbiBaeTcsi poiib
TeyeHUH NpuJuBHbIX. OHH, H3MEHsIACh U MOBTOPASICh [ABaXXAbl B CYTKH,
BbI3bIBAIOT fIBJEHHE CXKATHH M pa3peXeHHH JibJa TaKXe IBaXAbl B CYyT-
KH. Besinka posib TeyeHuit 1 B OPMUPOBAHHH CUCTEMbI ABHXKEHHH JbAa,
nepeHoca ero B TeueHHe [JUTEJbHbIX NPOMEXYTKOB BpeMeHH. Berep
€o3/aeT NPerMyIlLEeCTBEHHO [ABHXKEHHE B JaHHbIl MOMEHT. 3aKOHOMEPHO-
CTH ABHXKEHHS JbJOB MOJ AefCTBUEM BeTpa — dpeti¢h ab0a —— yCTaHOBHJ
®. HaHceH B pe3yJsbrate 06pa6oTKi HabJI0AeHHT BO BpeMsi 3KCNelHLHH
Ha «®pame» B CeBepHom Jlemosutom okeate (1893—1896). OkasaJiocs,
YTO CKOPOCTb JibJla MeHbllle CKOPOCTH BeTpa, ero Bo36yausilero, npubJu-
3UTEJNbHO B MATbAECAT pa3, T. €. v, = 0,02W, rae v, u W — ckopocTH
Jabja ¥ BeTpa cooTBeTcTBeHHO. [1pu 3TOM Jlen ABHKeTCs1 He No HanpabJe-
HHIO BeTpa, a OTKJOHsSeTCs1 OT Hero Ha 30° BNpaBoO B CBSI3H C JelCTBHEM
oTKJOHsIOWel cuabl Bpalenuss 3emaun (Kopuoauca). H. H. 3y6os
JONOJHUA 3TH «npaBuia HanceHa» ewle AByMsA «npaBuaaMu 3y6oBax:
Jden apei¢yer Brosab U306apbl (HHHHM PaBHOTO aTMOC(EpPHOro AaBsJe-
HUS1) TaK, YUTO BbICOKOE AaBjeHHe JIeXKHT ClpaBa MO ABHXEHHIO JbJa
(B ceBepHOM MOJyIIAPHH), a CKOPOCTb Apeiiha NponopuHoHaJbHA TFOpH-
30HTaJbHOMY FPafHeHTy aTMOC(hepHOro AaBideHHs. DTu «npaBuia 3y6o-
Ba» OUYeHb yA0GHbI B NPAKTHUECKOM NMPHMEHEHHH H IUHPOKO HCMOJb3YIOT-
csi. OHH 2Ke NO3BOJISIIOT BBIUHCAUTD Apeiid Jbo0B Ha 60JIbLWIKHX NPOCTPaH-
CTBaX [IJfA BBISICHEHHS] reHepaJibHOH cxeMbl apeiida.

Betep, nepemeliasi paspeKeHHble JibAbl, CO34aeT Ha MOBEPXHOCTH
MOpSl CKOMJIEHHS Jiba, MOJIOChI H NPOCTPAHCTBA YHCTOH BOMBI, NOAbLHbU.
OH Ke BbI3bIBaeT TOpOLLUEHHe, pa3pyliueHHe JAbIOB H T. [.

10.7.4. Kaaccndukauua Mopckux Jbaos

Mopckoit jea KiIacCHPHUHPYIOT MO HECKOJIbKHM npH3HakaM. HacTuu-
HO KJacCH(UKaUUA JbIAOB MO NPOMCXOMKIEHHIO yXKe Oblla naHa Bbllle
(cm. 10.7.1) Hmeercsi knaccudukauusi JbAOB N0 pa3MepaM JbJAHH:
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aedanvie noas — 2 KM W 0OoJiblle B MonepeuHuke, 00A0MKU noaeli —
100—500 M B nonepeunuke, kpynHobutoili sed — 20— 100 M 1 meakobu-
Toui 20 — MeHblle 20 M pa3MepoM; OTAe/bHO TOpualllie U3 JeAsHOro
noKpoBa TJblIObl Ha3bIBAlOTCH ponaxamu, Gogblude JelsiHble o6pa3oBa-
HUsi GOJbLUIOH TOJILIHHBI, CeBlIMe Ha MeJlb, Ha3blBAlOTCHA CTAMYXAMLU.

Koauuecrso avda Ha NOBEPXHOCTH MOpPA, €20 eycroTa (CnAo4ew-
HOCTb) OLIEHHUBAIOTCS, NOAOGHO OLeHKe 06JayHOCTH, B GaJax. 3a AecAThb
6a/1/10B PUHHMAaeTCsi NOBEPXHOCTb, MOJHOCTbIO NOKPbITas JbAOM, YHCTas
BoJa — HoJb OansoB. [lpoMexyTouHble KoJIHYECTBa OUEHHBAIOTCA H3
pacuera: AecsTb MPOLEHTOB aKBAaTOPHH 3aHSATO JbJaMH — OAHH GaJul,
NQJOBHHY aKBaTOPHH 3aHHMaeT Jel — NfATh 6aJJoB.

Oco6oe neasinoe o6pa3oBaHHe NPeACTaBJAT co6oli abcbepau. Oun
Bcrpeuaiotrcss B CeBepHoM JleA0BHTOM OKeaHe, HO TJaBHbIl HX HCTOY-
HHUK — TOKPOBHbIH JIeAHHK AHTapKTHIbI.

10.7.5. JIemoBHTOCTb OKEAHOB M MOpPeEH

100 2e008uTOCTOIO CACOYET NOHUMATL CAONCHYIO XAPAKTEPUCTUKY
2e008bLX YCA08UL, CBA3AHRYIO € MACCOL Ab0a, onpedeasemoli naowadso
Ab0a, eeo cpedHeidl TOAWUHOL U NAOTHOCTHIO, CPOKAMU NOABACHUSA
U uCHe3HOBeHUS Ab0a, NPOOOANUTEAbHOCTbIO AedocTada u T. 0. HU3-3a
CJIOXKHOCTH yuYeTa BCeX KOMMOHEHTOB, XapaKTEePH3YIOLIHUX JeIOBHTOCTb,
NoJIb3YIOTCSl MPHOJHIKEHHOH OUEHKOH J1eJOBUTOCTH MO MJOILAAH MOPH,
3aHATOH JIbAOM, IPHUYEM HEpEeAKO Bblpa’KaloT ee B NpoueHTaX. ¥Yxke 6bLi10
€Ka3aHo, uTo B MuUpOBOM OKeaHe JibJAbl NPH HX HauGOJblIEM Pa3BHTHH
3auuMaloT Goabilie 30 MJH. KM%, T. e. okono 109 ero naowaau. Hau-
Gosibllee pa3BuTHe JbA0B B ApKThKe U B AHTapKTHKe He COBNajgaeT Mo
BPEMEHH: KOrja Ha ceBepe MaKCMMyM, Ha lore MHHHMYyM pa3BHTHS,
1 Hao6opor.

MoXXHO noapasfe/uTb OTAeJbHble palloHbl OKeaHa W Mops Ha sedo-
sole (Man aedosursie), 3amep3arouyue u bezsednote. Jlemosble paitoHbl
MOXHO pa3feJiiTh Ha NOASPHbIE, B KOTOPBIX JbJbl CyIECTBYIOT KPYTIJbli
rojl U aa)e JIeTOM JieJOBHTOCTb He ObiBaeT MeHblie 50%, u cybnoaap-
Hble, B KOTOPBIX JIEIOBHTOCTb JIETOM CHJbHO YMEHbUIAETCsl, B HEKOTOPblE
robl JbAbl HCYe3aloT BOBCe. 3aMep3aioulde MOpPs JETOM [OJHOCTbIO
OUYHUIAIOTCA OT JIbAOB, HO 3HMOH MOTYyT HMeTb GOJIbIIY0 HJIH MEHbLIYIO
JeJ0BUTOCTb. B GeasieiHbIX palfioHax JibJOB He OblBaeT, XOTsl B yMepeH-
HBIX LIMPOTaXx B 0CO60O CypOBble 3WMbl B BHAE HCKAIOYEHHS OHH MOTYT
NosABASATHCS.

JlegoBble paloHbI MOTYT HMeTb Jiel PasHOro NPOUCXOXKAEHHA: CO-
6CcT8eHHbLl, MOABUBLIMACH Ha MecTe (KakK B MOJISIPHbIX MOPSX), HJH
npuHecenHbul W3 IPyrux palioHOB, KaK, HanpuMep, Jen B paitone Holoda-
YHANEHIa.

B Apkrike K anpeiio — Mecsiy Hau6GoJiblIero pa3BUTHS JIeASHOTO
MOKPOBa — MOJHOCTbIO MOKPHITH MJaBYyYHM JbJOM BCE MOPS, 3@ HCKJIO-
ueHueM vacti bBapenuesa u Hopsexckoro: Boabl tenjoro Hopsexckoro
TeyeHHst U ero BeTBu — Hopakanckoro TeueHusi — 3a 3MMy He oxJa)<aa-
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I0TCA [0 TeMMepaTypbl 3amep3aHHs. JleTOM BO BceXx MOpsAX APKTHKH
OTKpbIBalOTCA GOJbLIME NMPOCTPAHCTBA YHCTOH BO/bI, MPEHMYLLECTBEHHO
y 6eperoB. JIbibl IPH 3TOM OCTAIOTCHA BO BCEX MOPSX, HO CKAMJIHBAOTCA
B HEKOTOpbIX paloHax, oOpasys aedosste maccussl. VIx HacuuTbiBaeTcs
JIECSATb B MOPSIX COBETCKOI ADKTHKH H ueTbipe B aMEPHKAHCKOM CEKTOpe.
JlefoBble MACCHBBI CO3AI0TCSA CHCTEMOH TeUeHHH W BETPOB H XapaKTepH-
3YIOTCS IPHYPOUEHHOCTbIO K OINpeseseHHOMY reorpaduueckomy padony
1 6GOJIbILIOH T'YyCTOTOH JbJla — He MeHbllle LIeCTH 6aJsJoB.

B AHTapKTHKe JIbIbl CYLUIECTBYIOT KPYIJblii roj, HO MJoLaAb, 3aHs-
Tasi MMH B TeuyeHHe rona, uaMeHnsiercs. [lpu HauGoJsbluiem pasBHTHH
JIeINHOTO TIOKPOBa B ceHTAGpE KPOMKA JibJla MPOXOAHT NpPHGIH3HTENLHO
no 60° 10. w., nogHumMasicb 10 55° k ory ot Adpuku u cnyckasich 10 65°
B pailone K woro-3anany ot lOxHoii Amepukun. B AurapkTHke BecbMa
yacto BCTpeyaloresi aiicbepru, npHueM OHH MOTYT CYILUECTBOBATH [0JTO
H OueHb JaJIeKO YIUIBIBATb OT MEeCTa «POXKAEHHs»: OHH Habjoaasuch
1aJIeKo 3a [pelesiaMH aHTapKTHueckHX Bojd, Ha 50—40° u paxe 30°
10. 1. 3aperucTpHpoBanbl alicGepru AJMHOH OT AECATKOB KHJIOMETPOB 10
150—160 kM u BbicOTOI Haa ypoBHeM Mops Ao 40—50 u naxke 90 m. O6
obuemM KosnuecTBe aiicbeproB CyauTh TPYAHO, HO B BHAE NpHMepa
MOXXHO TNPHBECTH TaKHe JaHHble: 3a AecATb JeT HabmogeHuid (1958—
1967) B HEKOTOPLIX OAHOTPAAYCHBIX KjaeTKax (1° no wHpoTe U go/roTe)
Haxo4HJOCh A0 ABYXCOT aicbepros, T. e. B cpeanem no 20 B roa. Bcero
B cekTope okeaHa Mexay 10 u 100° B. a. 3a 3tu 10 set Habaloganoch
33 500 aiic6epros.

10.8. ONTHYECKHE CBOACTBA MOPCKOH BOJbI

06 ocobGeHHOCTAX MOBeJAeHHs CcBeTa B Bojae ObLIO CcKa3aHo
B . | (cm. pasa. 1.3.4). OnThueckHe XapakTepUCTHKH BOI OKeaHa
MHOroo6pa3Hbl: OCBELLEHHOCTb, APKOCTb cBeTa, Ko3(ddulHeHTb paccesi-
HHSAA, TIOMIOLLEHHs, ocnabeHusi, npesomseHuss 1 T. N. OQHAKO Bce 3TH
noaApoGHOCTH HMEIOT CYLUEeCTBEHHOE 3HadeHHe MpH CMelHaJbHBIX HCcJe-
goBaHuAX. [nsi ob6iuell XapaKTepHUCTHKH MOJb3YIOTCA JHWb OLEHKOH
B€Ta H IPO3PAYHOCTH BOA.

Liger 80061 cea3aH ¢ u36UPaATEAbHOCTHIO NPOLUECCOB NO2AOULEHUR
U paccesarun coaneunozo ceeta. VI36upaTesbHOCTb BbIPaXKaeTcsi B TOM,
UTO KOPOTKHE BOJIHBl — (PHOJIETOBAsA M CHHSIl YaCTH CNEKTpa — pacceu-
BalOTCA CuJbHee, a norjaoulaiorcs cjabee, 4eMm [AJHHHBIE BOJIHBI,
T. e. KpacHasi M MHpaKpacHas 4acTW cleKTpa. ITHM onpejessercs
coGeTBeHHBIH LBET BOAbI Kak BelllecTBa — rosy6o#t wau cuHuid. B mop-
CKOi#l Bojle MHOro pasHoO6pa3HbIX NpHMecell, KOTOpble BMeLIHBAIOTCA
B NPOLIECCH MOJIEKYJ/ISIPHOTO MOTJIOILEHH W PaccesiHusl CBeTa H H3MeHs -
10T LBET BOAbl, CMelllass ero B CTOPOHY 3esieHOro. Tak Kak KOJIHueCTBO
M KauecTBO NpHMeceli BecbMa pa3HoO6pa3HO, TO H LBET BOAbl MOXET
MMeTb pa3Hble TOHA.

Yrto6bl OLEHHTb 1BET, HAJ0 OMNpeAeJHTb €ro CHeKTPajbHbIH COCTaB.
3TO0 BO3MOXHO, HO TpeOyeT C/N0XHOH annapaTypbl H MHOTO BpeMEHH,
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no3ToOMy uyacTto o6xoasircsi 6ojiee MPOCTbIM CNOCOOOM, XOTSl H He TaKHM
TOYHBIM, HO AOCTATOYHbIM AJS NPHOJHXKeHHbIX oueHok. Cnocob 3ToT
COCTOMT B HCIOJIb30BAHMH 3TAJOHHOH CTAHAAPTHOH LIKaJbl UBETHOCTH.

[IBeTa cHHHE NPHCYILM OTKPLITHIM BOJaM OKEaHOB M Ty6OKHX MOpeH,
3ejieHble OTTeHKH HMEIOT BObl lienbda, 60JbIHHCTBA MOpell H 6OJbLINX
NPOCTPAHCTB OTKPLITOro OKeaHa. 3eJieHble BOJbI, COAEPKallHE MHOFO
npuMeceil, OGbIYHO OTJIHYAOTCH XOpPOIIeH NPOAYKTHBHOCTbIO, B HHX
pacrnoJioXKeHbl poMbicoBble paiionsl. CHHHe BOAB OTJIHYAIOTCS MaJibiM
KOJIHUeCTBOM MpHMeced, XH3Hb B HHX pa3BUTa 3HAUHTeNbHO cJabee.
Ectb naxke takoe BblpaKeHHe, YTO CHHEBA — 3TO UBET «MOPCKHX Myc-
THIHbY.

[Tpu oueHke uBeTa MOPCKOH BOAbI pa3jHyalOT LBET cOOCTBEHHO BOJbI
1 UBET NOBEPXHOCTH Mops. [{seT 800bi co3gaercs ee H3JyuyeHHEM, 3TO
CBeT, HcxoaswHi U3 Mopsi. L{seT nosepxHOCTU onpenessieTCss CBETOM, OT
Hee OTpaxeHHbIM. JIyy, nanaouHui Ha N0OBePXHOCTb MOPS, BXOAHT B BOAY
JUILb YacTHYHO, TpHYeM mpejomJeHHbIM. [ossi oTpakeHHoro cera
3aBHCHT OT yIJIa MajeHHs: YeM OH MeHblle (OTBecHee), TeM MeHbllias
JOJS1 pagvalMy oTpaxaercs; Aaxe npu yrae najgeHus 80° orpaxaercs
TosbKo 359 mocrynaiouieit sHepruu. YesloBeK CMOTPHT Ha MOBEPXHOCTb
MOPpsl 06bIYHO MPH OUeHb GOJBIIKX YrJaX MajaeHHs:, T. . Jyd 3PEHHs HIAeT
oyeHb OJH3KO K TOPH3OHTY, MO3TOMY B I'/1a3 H NMONaAaeT NPeHMyLECTBEH-
HO OTpa<eHHbId cBeT (MpH yrJje nageHuss 95°, T. e. yrye 3peHHs 5°,
orpaxaetcsi 609 sHepruu). BoT nouemMy NOBEPXHOCTb MOPS MOXKeT
MMeTb BHAHWMBIH LBET caMblifi pa3HoOOpa3Hbll — XKeJATblH, 30JOTHCTBIH,
6arpoBblif, 4yepHblH — B 3aBHCHMOCTH OT uBeTa HebGa. [lostomMy npu
HabJIoleHHH 32 1BETOM BOJAbl HEOGXOAHMO HCKJIOUAaTb BJIMSIHHE OTpa-
»KeHHOoro cBeta. Jlyu 3peHHs [JoJKeH ObiTb HanpaB/ieH OTBECHO BHH3.

Takum obGpa3oM, LUBeT BoAbl CBfidaH ¢ ee uyucToTol. [Ins oueHkH
CTeleHH YHUCTOTbl NPHMEHs1eTCA KPHTepPHH, Ha3blBaeMbld NpPO3PAUHOCTHI0
800bt. CTPOTO OlIEHHTb €€ MOXKHO, OTpeesHB Ko3d GHLHEHTbl paccesiHus,
norJoweHHst H ocjabaeHus csera. [Ins 3Toro Hy»KHa, KaK H AJ8 OUEHKH
1BeTa, OueHb cJoXKHas annaparypa. [lostoMy oO6bIYHO MOJMB3YIOTCS
onpejeJjieHHeM JIHILIb OTHOCUTEAbHOL MPO3PAYHOCTYU: 3TO TaybHHA (M)
HCUE3HOBEHHS M3 NOJsi 3peHHs 6esoro AHMCKa CTaHAapTHOro pasmepa
(auamerp 30 cm) — aucka Cexku. Ero morpyxkawotT B Mope Ha JHHe
H HabJI0AaIOT, KaK OH MO Mepe MOTPYy)XeHHs1 TepsieT ipPKOCTb, GJyieHeeT,
TEeMHeeT U HaKOHell CTaHOBUTCS HeBUAHMBIM. JT1a ray6uHa (M), OTMeyeH-
Hasi MO CUETUHKY, Yepe3 KOTOPbIi LieJs JHHb ¢ AHCKOM, JHOO 1O MapKam,
3aKpemnJieHHbIM Ha JIMHe, W NpejcTaBJsieT coboll oTHocuTeabHYo npo-
3paurnocts. HecMOTpsi Ha NPUMUTHBHOCTb NpHeMa, OTHOCHTEJNbHAS TPO-
3payHOCTb MO3BOJSIET MOJYUYHTb CTPOTyI0 (DH3HUECKYI0 XapaKTepHCTHKY
BOJAbl — KO3(puyuent ocaabaenusn csera.

3HaueHHe OTHOCHTEJbHON NMpO3pavyHOCTH H3MEHsieTCs B npejejax oT
HEMHOTHX MeTPOB B NpUOpPeXHOH 30He [0 HECKOJNbKHX JECSTKOB MeTpOB
B OTKpbITHIX Bogax. Haubonbiasa npo3payHoctb Gblia udMepeHa B BeH-
rajbckoM 3anauBe U B CapraccoBoM Mope — 66 M, B OTKpbITBIX YacTsx
okeaHoB oHa pocturaer 50—60 M, B o6wupHbix Mopsix — 30—35 M.
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Pacnpoctpanenue cgera 8 Toauie 800 OKeana UMEET 02POMHOE
6uonoeuveckoe 3na4erue, Tak Kak ornpejesseT BO3MOXKHOCTb CYLLECTBO-
BaHUs 3eseHbiXx Bojopocsed. baarogaps doTocuHTe3y co3dgaercs nep-
BHYHAsA NPOJAYKLUHA — NepBasl, HauajbHasl CTyNeHb B PA3BUTHH OPTraHH-
4eckKoro MHupa, ¢pyHAAaMEeHT CYIUEeCTBOBAHHS KH3HH Ha 3eMme.

[To ocBeleHHOCTH B OKeaHe MOXKHO BBILEJNHTb ueTbipe sipyca. [lep-
Bblil — €8eT080U, Ha3biBaeMbld TakXe 38(0oTudeckum, Jyulle BCEro oc-
BeleHHbld, 3anuMaonil Bepxuve 100—150 M. MmenHo B HeM MoTyT
CYyllleCTBOBAaTh 3eJsleHble BodopocaH. Bropoit spyc — noaycserosod (ot
150 g0 500 M), B KOTOpPOM elle MOFYT XHTb BOJOPOCJIH, HO YyXXe He
3esneHple. )KHBble OPraHM3Mbl MPHCYTCTBYIOT BO BTOPOM sipyce elue
B [10BOJIbHO GOJIbIUKMX KOJiMdecTBax. TpeTHH sipyc — Maa0C8eTo80H, HIH
Tenesol, rie BOAOPOCell yxe HeT, HO XKHBbIX OPraHH3MOB €elUe CTOJIbKO,
yto Mexay raybunamu 500 u 1500 M MoxKHO BecTH npombicesn. Huxe
1500 M J1eXKHT 4yeTBepThii sipyc — 6eccseTHbil, B KOTOPOM TakKxXe obu-
TaOT XKHBOTHblE, HO yXe BeCcbMa pa3peKeHHO.

10.9. AKYCTHYECKHE CBOHCTBA MOPCKOH BOJbl

Boaa ob6nagaer cnoco6HOCTbIO XOPOLIO MPOBOAHTb 3BYK, T. €. CBOHCT-
BOM 38YKONnposoOdnocTu. B Mope ckopocTe 38yxka 3aBHCHT OT TeMIeparTy-
Pbl H COJIEHOCTH BOJAbI, 1aBJeHHs], MOA KOTOPbIM OHA HAXOAHTCS, T. €. OT
rJyOGHHB. 3aBHCHMOCTb 3Ta Bblpa’kaeTcsi OYeHb CJA0XKHOH 3MIUpHUeCcKoH
dopmyaoil. Ha nporsixkeHHH NecATKOB JeT, HAYMHAS ¢ Hauyasa Hallero
Beka, MHOTHe aBTOpbl NpelaJsaraid CBOH BapHaHTbl (HOPMYJ C LEJNbIO
yTouHeHus1 pacyetoB. Haubosee ynorpebutesbHo# MOXKHO cuuTath dop-
mysny Buabcona (1.17) Ilpu rpybbix pacueTax CKOpocTb 3ByKa B MoOpe
npuHumaercsi pasHoil 1500 M/c, OTKIOHEHHST OT 3TOH BeJIMYHHBI 3aBUCHT
OT 3HaueHHN oKeaHoJorMueckux napamerpoB. CKopocTh 3ByKa Bo3pacra-
eT NPpH yBeJHYEHHH KaxX10T0 U3 HUX. Tak, NpH NOBbILLEHHH TeMNepaTyphl
Ha 1° C ckopocTb 3BykKa B Mope Bo3pacTtaer NnpHOJH3UTENbHO HA 4 M/c
B xosoaHo# Boge (HuKe 10°) u Ha 35 M/c B Tensioil (Bbiwe 25°). Uame-
HeHHe COJIEHOCTH BJIHAET OueHb csaabo, a yBesJWdyeHHe TJIYOHHbl Ha
I M yBennuuBaeT cKopocTb 3Byka npubsusurtesbHo Ha 0,02 m/c.

3BYKOBOH CHrHaJ, pacHpoCTpaHsisicb B TOJile MOPCKOH BOAbl, MO
Mepe yaaJeHHsl OT HCTOUHHKa ocjlabeBaeT, 3aTyxaer. 3aTyxaHue 3BYyKa
MMeeT TPH NpuHYHHBl. Bo-nepBbiX, NpH pacnpocTpaHeHHH 3BYyKa B BHje
cheprueckoil BOJIHbI €ro0 3HepPTHsl YMeHbLIaeTCsl NTPONOPUHOHAIBLHO KBa-
paTy pacCTOsIHHAl OT HCTOUYHHKA (3HeprHus 3Byka pacnpepessiercs no Bcei
NnoBepXHOCTH c(epbl) Bo-BTOpbIX, 3BykOBasi 3Heprus B Mpouecce ynpy-
rux Kosne6aHuil cpeabl NOr/iolaeTcss H NepexoAuT B TEMJNOBYIO 3HEPrHIO.
B-TpeTbuX, 3BYK paccenBaeTCsl, paclpoCTpaHssicb B pa3JjHuHble CTOPOHb
OT 3BYKOBOro Jyua. KoJiHuecTBEHHO 3TO OUEHHBaeTcs KO3gduuyueHTom
3aryxanus (AeuHbesibl HA KM).

Koadduuuenr 3atyxaHuss 3ByKa B MOpe HeBeJMK W BO3pacraer
C yBeJHUYEHHEM YacTOTbl 3BYKOBbIX KojebGaHui. M3-3a He3HauuTeabHOroO
ocsnabJieHdst 3BYK MOXKeT pacnpoCTPaHATbCA Ha o4eHb 6oJblline paccTos-
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HHsI, XOTSl 3TO BO3MOXKHO He BCerla, TaK Kak ecTb elue OJHa NMpPHYHHA,
BJIMSIOILAA Ha AaJbHOCTb PacnpoCTpaHeHHs1 3ByKa,— CTpaTHdHKAUHS
BOJ, OKeaHa, NPHBOJAALLASA K HEOJHOPOLHOCTH CKOPOCTH 3BYKa 10 BEpPTH-
kand. Kak npasuso, Temnepatypa Boabl C TJyOGHHOH NOHHXKaeTcs,
cJ1e10BaTeNbHO, CKOPOCTb 3BYKa J0JIKHA Obl yMeHbllaThest. OnHako npu
3TOM pacTeT H [1aBJIEHHE, KOTOPOE YBeJHYHBAET CKOPOCTb 3ByKa, H C He-
KOTOPOH ri1yGuHBL 3TO yBesJHueHHe HauHHaeT npeobjagath, a CKOPOCTb
3ByKa — BO3pacTaTb. 3HAUYHT, 3BYK, Mepexolsi H3 cJos B cjoi, Gyper
NpeJOMJSTECA, HCMbITbIBATL pedpakiHio, NoA06GHYI0 CBETOBOMY Jyuy,
cTpeMsicb NPHUOJIH3HTLCA K TOPU3OHTY ¢ 6oJiee HH3KHMH 3HAaYeHHSIMH
CKOPOCTH, T. €. K BoJe MeHee Tensoil v MeHee coseHoll. [lpu nonoGHOM
Xojle 3BYKOBbIX JyueH B BepTHKaJbHOH IJIOCKOCTH Ha paspe3e B Mope
nosiyyaeTcsl KapTHHa, nokasaHHas Ha puc. 10.7 Owxa coorBercTByeT
JIMIUb Hanbosiee O6LIYHOMY THIY KPHBOH BepPTHKaJNbHOrO paclpeieseHusi
CKOPOCTH 3ByKa. TakuX THIIOB CYLIECTBYeT MHOrO, MO3TOMY H JlyuyeBbiX
KapTHH pacnpocTpaHeHHsl 3ByKa TOXe MHOTO.

1450 1500  1550mfc0 10 20 30 40 50 60 Kkm
rrrrrrrr ]r
[

KM

Puc. 10.7 Cxema ¢opMHpoBaHHWA MOABOAHOrO 3BYKOBOTO KaHaia (TpaekTOPHH
3BYKOBbIX Jyueii). CneBa — BepTHKaJibHOe pacnpenesneHie (MPodHIb) CKOPOCTH
3ByKa

Bcem tHnam kpuBOH cBoiicTBEHHa OAHA OCOOEHHOCTb. COCpeaoToue-
HHe 3BYKOBBIX Jiydedl B cJloe ¢ HauMeHblUeHd CKOPOCTbio 3Byka. MIMeHHO
B 3TOM CJI0€ KOHUEHTPHPYeTCsl 3Heprusi pacnpocTpaHsIolLerocs 3ByKa,
I03TOMY €ro Ha3blBAlOT N00BOOHbIM 3B8YKOBbIM KAHAAOM, & TODH3OHT
HauMeHblIed CKOPOCTH — 0Cb/0 Kaxaaa. FIMEeHHO B 3TOM cJioe — B0AHO-
800e — BO3MOXHO OanbHee W Jaxe cgepx0aibHee pacnpocTpaHerue
3syxa. Tak, B 1956 r. 3Byk OT B3pbiBa TepMosiiepHo# 60MObl Ha aToJule
Bukunu (Mapwananoss octpoBa B TuXoM okeaHe) Obljl 3aperHcTpHpo-
BaH ruapocdoHamMH Ha BepMyacKHX ocTpoBax B AT/aHTHUECKOM OKeaHe
(Ha paccTosiHHH 22 TbIC. KM)

CyuecTBoBaHHe 3ByKOBOIO KaHaJa N03BOJ/sI€T N0OJb30BATbCA UM LIS
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uesnei cBA3H; aKyCTHKa B MOpe 3aMeHsleT paauo, TaK Kak paavousJyue-
HUe B BOJe O4YeHb ObICTPO MOrJOLLAETCS.

3BYKOMPOBOAHOCTb BOAB MCMOJBb3yeTc B TEXHHKe PHIOHOTO MPOMBbIC-
na. [Tpy nmomomH akycTHyeckHX NpH6OpPOB — pbiGOJOKATOPOB — BeAyT
pa3BeiKy KOCAKOB pblb. ITO odeHb 3ddeKTHBHOE CPeACTBO, XOTsA [ed-
CTBYeT OHO He BCerja Xopoluo H3-3a TOTOo, YTO B MOpE CYILLECTBYIOT
3sykopacceusarouue CAOu — CJOH BOAbl, B KOTOPbIX CKAaIIMBAOTCA
MJIAaHKTOHHblE OPraHH3Mbl, B3BecH M T. I. CBA3aHbl OHH 4alle BCEro co
CJIOSIMH CKauKa IVIOTHOCTH, HO OHH MOTYT CO31aBaTbC H OHOJOTHUECKHMH
NPHYHHAMH — MHTpalHell NIaHKTOHA. 3BYKOpacCceHBaIOUIHe CJIOH MOTYT
CJIYKHTb TIOMEXOH W MPH 3X0A0Tuposaruu — ele OJAHOM BaXHOM Ha-
NpaBJeHHH HCMOJb30BAaHHS aKYCTHUECKUX CBOMcTB okeaHa. 3x040T —
NPHOOP AJIsT H3IMEPEHHA [J1yOHHbI MOPS TIPH [TOMOLH 3BYKOBBIX CHIHAJIOB.
3ByKoBOe H3MepeHHe TJyOHHBbl COCTOMT B H3MEPEHHH NPOMeXyTKa Bpe-
MEHH, KoTopoe TpebyeTcsl 3BYyKOBOMY CHIHaJy, yTo6bl AOHTH OT KopabJs
0O JIHA OKeaHa H, OTPAa3HBLUHCb OT Hero, BepHyTbest obpartHo. [ny6uHy
H noayuator no dopmyne H = /2 ct, rae ¢ — cKopocTb 3ByKa, [ —
NPOMEXYTOK BPEMEHH MeXX1y MOMEHTaMH MOCbIJIKH 3BYKa H €ro npHema.

Pousb 3xos0Ta B H3yueHHH pesibedba 1HAa OKeaHa CPaBHHUBAIOT C POJIbIO
MHKDPOCKOIMa B pa3BHTHH MHKpo6GHoJoTHH. MMeHHO Goaronapsi WHPOKOMY
MPHUMEHEHHIO 3X0JI0Ta KOPEeHHbIM 00pa3oM H3MEeHHJIHCb MpeicTaBJIeHHs
o pesbede AHa MHPOBOro okeaHa H OTKPHLJIACH BO3MOXKHOCTb COCTaBJIe-
HHA HaJeXXHblX HAaBHTAUMOHHBIX KaprT.

AKYCTHKY MOpSI HCMOJIb3YIOT U GHOJIOTH 1/ M3y4eHHS MOBeJEHHS
MOPCKHX »KHBOTHbBIX, KOTOpble H34al0T MHOXEeCTBO pPa3HOoOOpa3HbIX
3BYKOB.

10.10. BOJIHEHHE

Boarerue — 00HO U3 pasHosudHOCTeli B0AHOBbLY OGuICeHU, Cyu4ec-
T8YrOWUX 8 oKkeawe. ITO B0AHbL, B8bI3BAHHbBIE B030eliCTBUEM BeTpa HA
nosepxHOCTb mMops. Kpome BOJIHEHHSI B OKeaHaX M MOPSAX CYyLLeCTBYIOT
ApyrHe BHIbl BOJIH: NpuAuBHble, celiiuesvle, 8HyTpenHue W T. n. Bcee
BOJIHOBble [BHXXeHHsSI MpeACTaBJsAIOT coboil aedopMauHio Macchl BOAbI
noj Bo3delicTBHeM BHelHHX cHl1. Cuia MoxeT ObiTb pa3oBod (eldH-
HHYHOH), MOCTOAHHO AeHCTBYIOULEH HJIM NEepPHOAHYECKOH, HO B JIOGOM
c/lydyae 3Ta CHJa, BblBelsl Maccy BO/Ibl H3 paBHOBeCHs!, BO30YXKaaeT B Heil
KosebaTesibHOE NMEPHOAHYECKOE JBHXKeHHe, BblpaKalolleecsi ABOAKO: KO-
Jebsercsi (OpMa NMOBEPXHOCTH BOJAbI OKOJIO NOBEPXHOCTH TMOKOA H KO-
Je6JII0TCS OTAJbHbIE YACTHIUBI BOKPYT CBOMX Touek paBHoBecHs. Tak Kak
3TO KoJieGaHHe Pa3BHBAeTCA BO BPEMEHH, TO MOXXHO ONPENEeJHTb H CKO-
pocTtb 3THX ABHXXeHHH. [lnsi nedopmauuu MOBEpXHOCTH 3TO OyleT CKO-
POCT6 pPACNPOCTPAHEHUA B0AHbL, WIH (pa308as CKOPOCTb, a AJA 4YaCTH-
bl — CKOPOCTb obpawjenus ee B80KpYe TOHKU PABHOBECUA — LEHTPA
opfiuTsL, T. €. OPOUTAALHAA CKOPOCTb. ITO XapAKTEPHCTHKA BOAH NOCTY-
NATeAbHbLY  HJIN NPO2PECCUBHLLX, KOTOpble MepeMellalTcss Ha OoJbline
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paccrosinusi. EcTb ewe goambt cToA4ue, B KOTOPbIX AedopMaiHs npo-
HCXOAHT Ha MecTe, 6e3 pacnpocTpPaHeHHs.

Boansl pasdeasnrorca na Oaunnbie u koporkue. K JJMHHBIM OTHOCSTCS
BOJIHBl, Y KOTOPbIX [AJHHA 3HAUWTEJNbHO OOJblle TJyOHHbl MECTa, HaNpH-
Mep MpHJHBHLIE, UMEIOLHE JAJHHY B COTHH H [a)e TbhICAYH KHJIOMETPOB,
K KOPOTKHM — BETPOBbl¢ pa3MepaMH B [eCATKH H COTHH MeTPOB IpH
cpenneil rnyGuHe okeaHa okoJio 4 KM. CyllecTBYIOT BOJIHbI 8biHYNCOeH-
Hble, HAXOSILHECs] HelpepbIBHO MOJA BO31eHCTBHEM CHJIbl, H C80000HbLe,
pacnpocTpaHsiolHec N0 HHEpPUHH IOCJe OKOHUAHWS AeHCTBUSL CHJIbI,
Bbi3BaBuiell HX. IMeHHO K TaKOMy BHLY OTHOCSITCH 804HbL 36164, BOJIHbI,
OCTaBUlHecsl NocJe NpeKpalleHHsl BeTpa, Bbi3BaBLIEro BETPOBOE BOJIHe-
Hue. MIMeHHO BOJIHBI THNA 3bl6H NO3BOJSAIOT Jierde MOHATb MeXaHH3M
BOJIHOBOrO JBHXKEHHS.

10.10.1. BoJaHbl 310K

Bosnubl 3b16M cO34a10TCSI ABHXKEHHEM 4acTHIl BOoAbl MO op6HTaM,
HMeLHM GOpMYy OKPYKHOCTH, NpHUEM TOUKH, HAXOASLIHECH HA OJHOM
1 TOM Ke TOPpH30HTe, IBHXYTCH N0 OKPYIKHOCTAM OJMHAKOBOrO paaHuyca,
HO C MocJ/iefoBaTe/ibHbIM CABUroM ¢a3bl Ha Kaxaod opbuTe, a Haxons-
I Hecsl Ha OJHOH BepTHKaJM JBHXKYTCS B OAHOH M TOH XKe ase, HO MO
opbHTaM ¢ yMmeHblIalOWUMes B riy6uHy paauycoM. Teopust naet dopmy-
Jy 1J151 OnpejesieHusi 3TOr0 yMeHbLUeHHs:

2nz

re=ro-e * (10.9)

rae r; U ro — paaHycbl OpOHT Ha rOpH3OHTE Z H Ha MOBEPXHOCTH, A —
AauHa BosiHbl, M3 dopmy.ibl ciienyeT, 4TO Ha TOPH30HTE 2, PABHOM [JIHHE
BOJIHbI, pajuyc OpOHTH paBeH BCero ABYM ThICAYHbIM OT pajuyca Ha
MOBEPXHOCTH, & HA TOPH30HTEe — B MOJOBHHY [JIHHBI BOJHbB — /23,
T.€. 0KoJI0 4%. TlosTOMYy npHHHMaeTCs, 4TO TaKasi BOJIHA pacnpoCTpaHs-
eTCcsl B CJI0€ TOJILLHHON B MOJIOBHHY IJIMHBI BOJIHBI.

CxeMma poJHbl 3bl6H B BEPTHKAJbHOH MJIOCKOCTH MOKa3aHa Ha pHC.
10.8. Orubaiowas KpuBasi, Ha KOTOPOH JIeXKaT YaCTHIIbI, JBHXKYLHECS 110
op6HTaM, HOCHT Ha3BaHHe TPOXoudbi, NOITOMY H BOJIHA 3bIOH Ha3bIBaeT-
csl TpoxoudaasHol.

Puc. 10.8. [Ipodpunab noBepXHOCTH TPOXOHWAANbHOH BOJHbLI (3bIOM): CNNOWIHAA JAHHHUA —

NMpodHIb BOMHI B HAYANbHbIH MOMEHT BPeMeHH, MYHKTHP ~— TOT XXe Npodu.ib, CMECTHBLIHHA-

Cfl B HanpapJieHHH pacnpocTpaHeHHs BONHbI (MOKa3aHO CTPeNKo#); LHppbl 6e3 wrpuxa —

HOMepa yacTHu Ha op6HTax B HayaJbHbIH MOMEHT, UH(PbLI CO LITPHXOM — Te XKe UaCTHUH
Ha HOBOM MOJOXXeHHH NpPOdHAS BOAHH
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K OCHOBHBIM 3JleMeHTaM BOJIHbI OTHOCATCS: OAuHa A(M) — KpaTdai-
lIee paccTosiHHe MeXIy ABYMsl COCeIHHMH BePIUHHAMH — CaMbIMH BBHICO-
KHMH TOUKaMH rpeOHeil, BO3BbIILIEHHbIX YacTell BOAbl (HIH — MeXAy ABY-
Msl COCeIHHMH MOAOLIBAMH — CAaMbIMH HH3KHMH YUYacTKaMH JIOXKOHHBI
BOJIHBI) ; 8bLcOTA h (M) — pa3HOCTb YPOBHel BepLUMHbI H NOAOLIBLI; KPY-
Tu3Ha a° — YroJ Mexxay KacaTesbHOH K KpUBOH Npodusst BOJHbBl H TOPH-
30HTAJIbIO (HJH MeXAY HOPMaJsibid H BEPTHKAJIbIO); CPEOHAR KPYTU3HA
a — OTHOLIEHHE BbICOTHI BOJIHbI K ee NoJyLJInHHe (2A/A), HO HEPeLKO HC-
MOJIb3YIOT U BeJIMUHHY § — OTHOLIeHUe BHICOTHI K AJ1uHe (h/A). Boanosod
Yposens — JIHHHUSA, AeJsulasl Iollanb TPOXOWAbl nonosam. [IBuKeHHe
BOJIHbI XaPaKTepH3YIOT: nepuod t (¢) — BpeMsi, 3a KOTOpPOe BOJIHA NPOXO-
JIHT paccTosiHue, paBHOe cBoed AJHHe (UM BpeMsi MeXy NPOXOoXKAeHHeM
[IBYX BepLIMH uepe3 OAHY H Ty e BepTHkaJab). Yacrora 1/v (I'u) —
YyHCJI0 KosleOanuil B onHY cekyHay. Paszos8an ckopocTe ¢ = A/t (M/c) —
paccTosinyde, NpoXoAHMMoe BOJIHOH (BeplLIHHOH) 3a oaHy cekynay. Hanpas-
AEHUE BOAHBL CUUTAETCS «B KOMNAC», T.€. OTKYAa HAeT BOJHA, H H3MepsieT-
Csl MJIM B rpajaycax HJH no pymbam (4aiie Bcero — no BocbMu). BosHbl
3b16H uaiue Bcero 6bIBAIOT JB8YMepHbIMU, T.€. H3MEHAIOTCS JHWb NO JHHHH
pacnpocTpaHeHHs H 1O BbicoTe. B HampaB/ieHHH, NEPHIUKYJISIPHOM 3TOH
TJIOCKOCTH, BAOJIb 2PEOHA, HIH (hPOHTA BOAHbL, H3MEHEHHH HE TIPOUCXOHT,
JT0 onpeaeseHHe 1AETCA NOTOMY, YTO NPeo6aanAOT TPEXMEPHbLE BOAHDL,
B KOTOPbIX H3MEHEHHS BbICOTbl (M AJHHBI) MPOUCXOAAT H BAO/b (DPOHTA.
IT0 NpeHMYylLeCTBEHHO BETPOBble BOJIHB H BOJIHbI THNA TOA4eu (CTOsTUYHE
BOJIHbI). B nByMepHOH BOJIHE MOXXHO OMNpeNesNHTb H B0AHOB0U AYY —
JIMHHIO, MePNeHAHKYJIAPHYI0 GPOHTY BOJHbI.

B ycranoBuBLiedicA cucTeMe BOJIH 3bi6M J€ACTBYIOT JIHLIb ABE CHJIbL:
TAMXECTH H UEHTPoOeXXHass cHJaa OpOHTaNbHOrO [ABHXKEHHS 4YacTHLL.
[TosToMy cyluecTByOT TeopeTHueckHe (OPMYJbI CBSI3H MeXAy 3Je-
MEHTaMH BOJIHbI:

R~
c=1\%, (10.10)
1= 22—*, (10.11)
h
wy=5 >, (10.12)

rae U, — opGHUTalbHAs CKOPOCTb YacTHUbl Ha mnosepxHocTH. [IpH-
BeJIeHHbIH Bbllle 3aKOH 3aTyXaHHs BOJIHEHHSI C TJyOHHOM MOXeT OblTb

3alnHUCaH Kak
_ 2nz

h,=hy-e * (10.13)

TaK KakK BbICOTa BOJIHbL A npeacTaBJssieT co60if aHameTp OpPOMTHI, T. €.
2r TlostoMy u opOHTa/NbHAsA CKOPOCTb Ha FOPH3OHTE Z MOXET ObiTb Bbl-
pa)keHa yepe3 OpOHTA/IbHYIO CKOPOCTb HA IIOBEPXHOCTH:

— 2nz

u,=uge * (10.14)
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13 3tux dopMys MoxKeT ObITb MosyyeHa H snepeusl 8oarst. [1onHas
BOJIHOBAS 3HEPTHsl, 3aKJ0UeHHasi B 06beMe BOIbl OT NOBEPXHOCTH Ha BCIO
TOJIILY PACHpOCTPAHEHHs] BOJHOBOIO ABHXKEHHS (NPaKTHUECKH Ha I0JIO-
BHHY JJIHHBI BOJIHbI) NPOTSIXKEHHOCTbIO MO PpoHTY B u B HampassieHHu
OBHXKEHHA HA OAHY AJIHHY BOJIHbBI, onpenessiercsa no Q)opmyne

1
E = gpr)»h"’ (10.15)
rae P — MJOTHOCTb BOJbI.
BepTHKaJIbHoe CTpO€HHe BOJIHbl MOXXHO IPEACTABHTbL H Kak Kapmﬂy

aedopMalli CTPYKTYpbl CJIOsi BOAbl Ha BOJIHE (3TO XOpOLIO MOKa3aHo
nonjnaBkamu Ha puc. 10.9).

10.10.2. BeTpoBble BOJHDI

BoaaeiicTByst Ha noBepxHOCTb BOAbI, BeTep, 6s1arogaps TPEHHIO O BO-
[y, CO3[laeT KacaTesbHble HAMpsiXKeHHs] W BJIEKYLUHE YCHJHS, a TaKxXe
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Puc. 10.9. BepTHkanbHoe cTpoeHHe BOJHbBI
3bI6U. [lorsiaBku Ha BOJHe, MYHKTHPOM
nokasaHbl OpOHUTH 4acTHL

Bbi3blBaeT MecTHble KoJsieGaHusi naBJjeHHs Bo3ayxa. B peaynbrare Ha
MOBEPXHOCTH BOJAbI Ja)Ke MpH BeTpe co cKopocTbio | M/c obpasyiorcs
MaJjleHbKHe BOJIHbl, HMeIOLHe BBICOTY, H3MepseMyi0 B MHJJIHMeTpax,
H IJIHHY — B CaHTHMeTpax. DTH elBa 3apOAHBILHECA BOJHbl HMEIOT BH]
pabu. Tak Kak cylecTBOBAHHE TAKHX BOJIH CBA38HO C MOBEPXHOCTHLIM
HaTsKeHHeM, HX Has3blBaloT kanuasaprbeimu. Ecian BeTep npoules Hal
BOJOH KparkoBpeMeHHbiM MOpPbIBOM, TO 00pa3oBaHHbiE HM NATHA PAGH
HCYe3aloT C NpeKpallleHHeM BeTpa — MOBEPXHOCTHOE HATFXKEHHEe CTpe-
MHTCSI COKPATHTb IJIOWaAb [IOBEPXHOCTH BoAbl. Ecsin Betep ycroduuBblil,
TO KanuJJsipHble BOJIHbl, HHTepdepHpys, yBeJIHUMBAIOTCA B pasMepax,
npexje Bcero no AJHHe. PocT BOJIH NPHBOAHUT K HX OObeAHHEHHIO B Ipyn-
bl H YIJHHEHHIO 10 HECKOJIbKHX MeTPOB. BOJIHbI CTAHOBATCA epasuTayu-
OHHbIMU.

[Tpoueccol nepegauu sHeprydu OT BO3AYXa K BOJe H HauajbHble CTaHH
pPa3BHTHA BOJIH OUeHb CJOXKHbl H HEAOCTATOYHO H3YUeHbI.

CyluecTBeHHOe OT/IHUHE BETPOBOTO BOJHEHHSA OT 3bIOH COCTOHT B TOM,
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YTO OHO pa3BHBaeTcd 0] AeHCTBHEM He ABYX, a MHOTHX cuJ. [lo6aBysieT-
csl BJIMSIHME BeTpa (TPeHHe W naBJsieHHe). DTO NPUBOAHT K HAPYLICHHIO
CHMMeTPHH (POPMBI BOJIHb — TepeHHH CKJIOH CTAHOBHTCS Kpyue 3aHero,
cJleloBaTesbHO, H Kopoue ero (puc. 10.10) .UacTuubl Boasl npHo6peTatoT

Puc. 10.10. ITpodusnp nosBepxHOCTH

BeTpoBO# BoJsiHbl. CTpesnka nokasbiBa-

eT HanpasJeHHe BeTpa H pacrpocTpa-
HeHHS BOJHDI

NOCTYNaTebHYIO CKOPOCTb H, 3dKOHUHB ONHH 000pOT, BO3BpAlUAIOTCS He
B TOUKY HauyaJja ABHXKEHHSl, & OKa3blBalOTCA UyTb BlepeiH B CTOPOHY
pacnpocTpaHeHHsi BOJHBl — OpOHTa He 3aMblKaeTcsl. JTa aCHMMETPHS
npodus, yBeJHUYeHHe KPYTH3Hbl NepeiHero CKJIOHA MOXeT JOHTH A0
cpbiBa rpebHs1, 10 o6pa3oBaHus NeHHOro bapauwka, beaska. HakoHeuw, 13-
3a TOTO, UTO CKOPOCTb BeTpa 4acTo HepaBHOMepHAa BAOJb dpoHTa (rpeb-
H1) BOJIHbI, CTAHOBHTCA HepaBHOMEPHOH M BbICOTA BOJIHBI BAOJb rpebHs,
HHaye rOBOPA, BOJIHA OKa3blBaeTCs He AByMepHOH, a TpexmepHoil. Bor
TakHe BOJIHBI H ObIBAIOT B MOpe uallle BCero.

PasmMepbl TpexMepHbIX BOJIH TeM 60Jiblile, YeM BeTep CHJIbHee, POa0J-
XKHTe/bHee M 4eM OoJiblile ero pa3eoH, T.e. pacCTOsiHHE, KOTOpOoe OH
npoberaet Hal BOAOH, a 3TO 3aBUCHT OT ero HanpasJseHusi. Haubosbuine
BOJIHEHHs HaAO6JIIOAAIOTCA B palOHAaX C YaCTBIMH H TPOAOJIXHTEJNbHbIMH
wropmamMu. OG6GWKpPHBlE MIOLLAAH CHJILHOTO BOJIHEHHSI PaCMOJIOXKeHbI
B YMepeHHbIX LWIHPOTaX, KOTOPble NaKe MOJYUYHJIH Ha3BaHHe «peByliiHe
copokoBble» (roaring forties). BoJsibliiHe BOJIHEHHSI 4acTbl B OKeaHHYe-
CKOM KOJIblle I0XXHOTO MOJyllapusi, B paHoOHaX KBa3HCTAlLMOHAPHbLIX aT-
MocdhepHbIX PPOHTOB U T.A. DTH palOHBl XOPOLIO MOKA3aHbI HA COOTBET-
cTByOIIMX KapTax ArnacoB okeaHoB. Camble GOJbLIHE BBLICOTHl BOJH —
34 M B cepeause ceBepHoit yactH Tuxoro okeaHna, camble GoJibllie AJH-
Hbl — 0K0J10 800 M y 102KHbIX 6eperoB BpHUTaHCKHX 0-BOB MU B 3KBAaTOPH-
ajbHO¥ 4YacTi ATsaHTHYecKoro okeana. OTMeyasnch TakKXKe MMraHTCKHe
BOJIHbI Yy 10XKHbIX 6eperoB AdpHKH, cTaBlline NMPUYHMHOM KatacTpod He-
CKOJIBKHX CYLOB, «BOJIHbI-yOUHLbI», eAHHHUHbIE BOJHB BHICOTOH OoJiblue
20 M. OgHako B OrpOMHOM GOJIBLUMHCTBE CJlyyaeB BbICOTHI BOJIH He AOCTH-
ratoot 1 4 M, a BOJIHB Bbillue 7,5 M BCTpeualoTes faJieko He yacto. OGbluHas
AJIHHa 60JIbIIKX BOJH TOXe 3HAUMTENbHO MeHblLUe MaKCHMaJbHbIX 3HAaYe-
Hui: 130—170 m.

Mi3MepeHHe 3/1eMEHTOB BOJIH CBSI3aHO € OYeHb GOJIbIIHME TEXHHUYECKH-
MH TPYAHOCTSIMH, K TOMY XKe H3MepeHHs1 B OJHOH TOUKe MaJio XapaKTepH-
3YIOT BCe TpexMepHoe BOJIHOBOe noJe. Jlydwunii cnoco6 ero uaydyeHuss —
crepeodororpadus, KOTopas AaeT MOJHYIO KapTHHY TonorpadguH, peb-
eda BOJHOBOH MOBEPXHOCTH MOPSH, HO TOJIbKO Ha OJlHH MOMEHT, Ha MOMEHT
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cbeMkd. UTOObl H3YyuuTb [IBHXKE€HHe, Pa3BHTHe sIBJEeHHS BO BpPEeMEHH,
MOKHO HCIOJ1b30BaTb CTEPEOKHHOCBHEMKY, NAIOLLYI0 H3OBITOK MaTepHana,
KoTopblil TpeGyeTcs He oueHb yacTo. [loaToMy B MaccoBbIx Hab/MOAEHUSX
M0Jb3YIOTCA NPHOJHKEHHBIMH NIPHEMAMH /18 Ka4eCTBEHHOH OLIEHKH pas-
MepoB BoJiHeHHs B OaJasax (taba. 10.4).

Ta6nuua 104 Ulkana crenewn Bovednss (no J1. A. )XKykosy, 1976)

BbicoTa BOJIHbI, banan cTenenu XapaKTepucruKa BOJIHEHH A
BOJIHEHHHA

0 0 BousaHenue oTcyTCTBYeT, WITHID
o 0,25 I Cna6oe
0,25—0,75 I ¥YmepeHnHoe
0,75—1,25 Il
1,256—20 v 3HayuTeabHOe
2,0—3,5 \%
3,5—6,0 Vi CuabHoe
6,0—8,5 Vil
8,5—11,0 VIl OvueHb cHabHOE
1,0 u Gonee IX HekaouuTenbHoe

[Tpumeuanue. Bbicora BOAH COOTBETCTBYeT TOH BbICOTE, KOTOpas WMeeT Tpex-
npoueHTHy0 o6GecneyeHHOCTb (T.. CPeAHAR BLICOTA TPeX CaMbiX BbICOKHX BoaH Hu3 100
Ha6I0NEHHBIX) .

10.10.3. ledopmauus Boan y Gepera

[Tpu noaxone k Gepery, rae raybuHa yMmeHbllaeTcs N0 HYJs y ype3a
BOJbI, B BOJIHE NPOHCXOAAT CyllleCTBEHHble H3MEHEHHs: H3MEHSIIOTCS ee
npodunp (puc. 10.11) u HanpaBjeHHe OBHXKEHHS — BOJIHOBOTO Jyuya.
Bosna, oTpaxasicb ot Gepera, MoxKeT 06pa3oBbiBATb CTOAYYIO BOJIHY,
MoXeT paspywarbcs. [1pu pa3pyuiedus BosHbl BO3HHKaeT npubol (Ha-

Puc. 10.11. Hdedopmauua npoduas
BOJIHBI Yy OTMesnoro Gepera

Kar), uau 836poc, 6ypyH. PasdinuHble BapHaHTbl AedopMaliHH BOJHbI
CBSI3aHbl ¢ XapakrepoM Gepera u npubpexHoro pesabeda aua. [1pu noso-
roM jAHe H HeW3MeHHOH NpPUOpPeXHOH nojioce nepeiHHH CKJIOH BOJIHbI
CTaHOBHTCS KpyUe, rpeGeHb JOTOHSET BepeaH HAYLLYIO NOAOILBY H HAKO-
Hel o6pywHBaerca, o6pasys npHbol. I'pefieHb BOJIHBI YCTPEMJISETCA HE
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cyuly, BO3HHKaeT 3anieck. Uem Oosibie BosHA, TeM O60JblIyWO 4YacTb
Gepera 3asnuBaer 3amseck. lllMpuHa 3ansnecka 3aBHCHT OT pa3mepoB
BOJIHBL M YKJIOHA Oepera H ObIBA€T OT HECKOJIbKHX METPOB [0 [eCSITKOB
MeTpoB. B pesysnbTate nocTossHHON paboThl BOJH (GOPMHUPYIOTCH MJISIXKH
4 NponoJbHble (BAOJNb OeperoBod JIMHWH) W mnonepeyHole (0T Gepera
B OTKPBITOE MOpe) NMOTOKH HaHocoB. [Ipu OTJIOroM [He U BBICOKOM KpyTOM
6epere cpbiBaloUlHiicsl rpebeHb yaapsieT B 6eper U BOJAa BCKH/bIBAETCH
BBepx, 06pa3ys 836poc. Bopa npu B3Gpocax y Geperos okeaHa NOAHHMA-
eTcA Ha AeCATKH MeTpoB, Habsonanuch B36pocsl A0 60 m. [1pu kpyrom
Gepere W npuray6oM AHe MOXeT MPOUCXOAHTb OTPaKeHHe BOJIH H HHTEp-
depeHuus napatwoiledl M oTpakeHHOH BOJIH, T.e. o6pa3oBaHue cToA4el
8oanbt. Eciu Helanieko oT ype3a Ha [ He eCTb Ipsija ¢ MEHbIIUMH [1yOHHa-
MH (Bpone puda), To BoJIHA, He N0OXOAS [0 ype3a, paspyiuaercs, obpasys
6ypyn. Tlpu Gosbilinx BosHax 6ypyH moxKeT 06pas3oBaTbCsi U [1aJ€KO OT
ype3a Ha CpaBHHUTeJNbHO 00JsbLIOA (B AeCATKH MeTpOB) TiyGHHe.

[Tpuboit, ocob6enHo B36poc, obnanaer orpomMHoi sHeprueid. CyuiectTBy-
eT MHOXXecTBO (DakToB paspyileHHs OGeperoBbiX COOpYXKeHHH, CABHIOB
U Ja)Ke NMepeHoCOB OrpoMHbIX GEeTOHHBIX H KaMEHHblX MAacCHBOB Maccoi
B [E€CSTKH W [a)e COTHH TOHH. Takasi orpomMHasi 3Heprusi oGbsiCHsIETCS
TeM, 4TO MpH npuboe rpedeHb, CpblBasAChb, CTAHOBHTCA NEPEHOCHOLU 80-
AHOU: BCA Macca BoAbl NpHobpeTaeT He KoJiebaTesibHOe, @ NOCTYyNnaTeJbHOe
JBHIKEHHE.

[Tpu noaxose kK ype3y Boabl, HaUHHasH ¢ [JIyOHHBl B MOJOBHHY JIHHBI
BOJIHbl, CKOPOCTb, JJIHHA H BblcOTa ee yMeHbliatoTcsd. Ho Hauunas ¢ ray-
O6uHbl MPUOGIH3UTENBbHO B | /5 AJHHBL BOJIHbI BBICOTA BOJIHBI Ha4HHaeT
BO3pacraTb, npudeM 0cobeHHO ObICTpo ¢ riay6uHbl, paBHod 0,1 A, 3aTem
BOJIHA pa3pyluaeTcsi, obpasyercs npuOou.

OpaHoBpeMenHO ¢ gedopmauHedl npodHs BOJTHBI MEHSIETCA H NMOJIOXKe-
Hue ¢ponTta BosHbl. [log kakum Obl yriom K Gepery HH MPOXOAMJ OH
B OTKPBITOM MOpe, Ha Oeper BOJIHA BbIKaTbIBaeTCsl NapasijesibHO ype3y HJH
0l OYEHb OCTPBLIM YIJOM K HeMy. DTO OOBbSCHAETCHA TeM, UTO BOJIHA
y 6epera U3 KJacca KOPOTKHX BOJIH NIEPEXOAHT B KJacC AJHHHBIX. A AJIHH-
Hble BOJIHbl pacnpoCTPaHAIOTCA N0 JPYroMy 3aKOHY: CKOPOCTb HX 3aBHCHT
He OT AJIMHbI BOJIHbI, K&K Y KOPOTKHX BOJIH, @ OT TJyOHHbI MecTa, OHa
NpoNopLUHOHAJbHA KOPHIO KBaapaTHOMy M3 riybunbl (¢ = Vg H) Tlo-
3TOMY KaK TOJIbKO BOJIHA Bblll/d Ha T1yOHHY MeHbl€ NOJOBHHbLI [JHHbI
BOJIHBI, pa3Hble yyacTku ¢poHTa (rpebusi) 6yayT ABHraTbcs ¢ pasHoi
CKOPOCTbIO: YUacTok, O1Hxallliuit K ype3y, 3aMeJIUT ABHXKeHHe, H JIHHHSA
¢ poHTa CTaHeT HCKPHUBJATbLCA — MNPEJOMJIATLCA, NOJAPaBHUBAsi Hanpas-
JgeHue dpouTa K JuHHU ype3a. Bosnukaer pegpakyusn soarn. Ecnu 6epero-
Basi JMHUS He INpAMasl, & M3pe3aHHas, TO BO3HHKaeT OYEHb CJOXKHOe
BoJIHOBOoe noJjie (puc. 10.12). MckpuBasilOTCSA He TOLKO (PPOHT BOJIHbI, HO
M BOJIHOBOH Jyd, NO3TOMY CO37d€TCs OYeHb 3aMbICJOBATasA CHCTEMA
pedpakunu u uHTepdepeHuHH. BosHOBBIE J1yuH cX0AATCA K MblcaM Gepera
M pacxoAfiTcsi y 3aJIMBOB, CHJIbHO YCJIOXKHSAS nmpoueccbl (pOpMHPOBAHHSA
Gepera, o6pa3oBannHe aGpasHOHHBIX W AKKYMYJSTHBHbIX y4acTkoB. [Ipu
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Puc. 10.12. Pedpakunsi BoaH y Oepera. PpoHT
BOJMIHbI (CNAIOWIHASA JIMHHAA) WU BOJHOBbIE JY4YH (MyH-
KTHD)

3TOM MOTYT 06pa30BbIBAaTbCA H pa3pbieHbLE TEUeHus, uayliiue ot Oepera
B OTKpbITOE Mope nonepek GpoHTa u paspbiBatolHe ero. JlyueBas Kaprtu-
Ha BOJIHEHHA HMeeT OueHb BAXKHOe 3HaueHHe He TOJIbKO [/ H3yUYeHHWs
reomopdosoruu 6eperos, HO H JIA JIAHHPOBAHHWA H BeleHHA THAPOTEXHH-
yeckHx pabot B GeperoBoi 30He (MOCTPOHKA NMOPTOB, GeperoyKpenuTeb-
HbIX COODYXeHHH M Ap.).

10.10.4. Bonnbl uynamu

Ha HekoTopbix ydyacTkax GeperoB OKeaHOB M Mopell HabJsonawoTtcs
Yynamuy — eIMHUYHbIe BOJIHBl HJIH MaJible CepHH BOJIH (B mpedesax
JIeCSITH) BBICOTOH OT A€CATKOB caHTHMeTpoB 10 30—35 M u naxe GoJblie,
HauGonee yacto Berpeuatoluiics nepuos aTux BosH ot 2 10 40 MuH, XoTs
3aperucTpiHpoBanbl H nepuodbl B 200 MuH, NJaHHA BOJHbB — oT 20 10
400—600 kM, a cKOpOCTb pacnpocTpaHeHHsi — COTHH KHJOMETPOB B 4ac.
KoHeuHO, Takue BOJIHbI He BETPOBOTO NPOHCXO0KAEHHS, OHH OPOKAAIOTCSHA
3eMJIeTpPSICEHHAMH Ha [IHE OKeaHa, ONOJI3HIMH Ha KPYTbIX CKJOHAaX [ia
M MOABOAHBIMH BYJKaHHYECKUMH H3BePKEHHsIMH B3PbIBHOTO Xapakrepa.
[Hedopmauru oHa NpUNOAHHMAIOT UJIH OMYCKAIOT BCIO TOJILY BOAbLI Ha
KaKoOH-TO orpaHuuyeHHOH miowlaad. [lepopmaumsi JOXOAHT A0 MOBEPXHO-
CTH OKeaHa, H OT 3TO#H MJIoladl HAUHHAET MepeMelaTbCcsl BOJIHA U3 THNA
JUIHHHBIX: BCSl TOJILLA BOAbI OT AHA [0 NMOBEPXHOCTH NpPHBeAEHA B JABHXKe-
Hue. Bbicota BosiHbl BOJH3H MecTa 3apoXAeHusi oObluHO GbiBaeT BCEro
1—2 m. [1pn annne BO MHOTO KHJIOMETPOB OHa COBEPLUEHHO HE3aMeTHa H3-
38 HHYTOXHOH KpyTu3Hbl. CYyIHO MOXET OLLylLaTh BOJIHb TOJbKO B Ha-
yaJibHblH MOMEHT KaK TOJIYOK B JHHIUE H TOJbKO B TOM Cjydyae, eCJAH OHO
HaXOJAHTCA HeMNoCPeACTBEHHO Hal ydyacTkom aedopMauud aHa. Jluwb
y 6epera, riie BoJIHa BbIXOAHT HA Wesabd H Ha CyLlY, NPOHUCXOAHT CHJbHASA
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nedopMauHs BOJIHBI, PacTeT ee BbICOTAa M OHA BLIKATHIBAETCA HA Cylly
THFAHTCKUM BaJioM.

[Moacuurano, yTo 3a nocseanee ToicsiueseTHe B TUXOM okeaHe GblIo
okosio 1000 uynamu. B Arnantnueckom u MuaniickoM okeaHax HX 6blio
BCEro0 HECKOJbKO necATKOB. Yaiue Bcero uyHamu 6biBaioT y Geperos
Sinonnu (camo Ha3BaHHe «lUyHaMu» — sinoHckoe), Yunan, [lepy, Aneyrt-
ckux U [aBalickux ocTpoBoB. [1pHuypoueHHoCTb lyHaMu K THXOMY oKeaHy
06bsiCHsIEeTCA ceHCMHYEeCKOH M BYJKAHHUYECKOH ero akTHBHOcThbio. U3
400 meficTBYIOIUHX BYJIKAHOB 3eMHOro wapa B THXOM OKeaHe HaXOAHTCH
330. Bo/bIIKMHCTBO CHJbLHbIX 3emJgerpsicennit (okojo 809%) Toxe npo-
HUCXOAHT B 30He THxoro okeaHa.

[aneko He Kaxkaoe uyHamu 6biBaet katactpoduueckum. Tak, B $no-
uuu u3 99 uyHamu tosbko 17, Ha TaBafickux octpoBax u3 49—5, Ha
Kamuatke u3 16—4 karacrpoduueckue. KaracTpoduueckue LyHaAMH
IPUBOAST K y>KacHbiM 6eacTBusAM. Hanpumep, npu uynamu 1703 r. B flno-
HHH noru6J10 okoJso 100 Tbic. yesloBEK, OT LIyHaMH NOCJ/e B3pblBa BYJKaHa
Kpakaray B 3ouackom nposause (1883) moru6so okoso 40 Thic. yesioBeK.

BoJsibliasi onacHOCTb lyHaMH NpUBesia K HeOOXOIHMOCTH OPraHH3alHH
crneuHasbHOd cayx6bl npeaynpexkaeHus: uyHamu. OHa BKJOYaeT He-
CKOJIbKO 3BeHbeB. [Ipexae Bcero 3To 3BeHo cedcmMuyecKkoe: Ha CTaHLHAX
YCTaHOBJIEHBI CcllellHaJbHble ceficMorpadbl, yJaaBaHBaOLIHe TOJBKO LLYHa-
MHreHHble 3eMJIeTPSICEHHS1 (He Ka)XJoe 3eMJIeTpsiCeHHe DOXKAaeT LyHa-
MHu). Caenyiolee 3BeHO — THAPOJIOrHUECKOe, HMeeT NPHOOPbl, PerucTpH-
pyoliHe xoa ypoBHs Mopsi. [To 3THM naHHbIM aeXypHblH HabjogaTeb
CJY2KObl LIyHAMH OlIeHHBaeT BEPOATHOCTD NOSIBJIEHHS LIyHAMH H cooblilaer
TpeTbeMy 3BeHy — aJAMHHHCTPATHBHbIM OpraHam, KOTopble B cjlyuae He-
06XONHMOCTH OMOBEIAOT HacesJeHHe COOTBETCTBYIOLIMM INpeaynpexie-
HueM. 3apaHee pa3pabarbiBalOTCA CHCTeMa 3BaKyalHH Joaed H Bcskue
Mepbl MpefloCTOPOKHOCTH.

Cayx6a uyHamu paHbllie Bcero Gbl1a Opraiu3oBaHa B SINoHKUH, 3aTeM
nocse Aneyrckoro uyHamu (1946) — B Coeannennsix [ltatax AmepHKa,
a rnocJsie KypHJo-KamyaTckoro uyHamu 1952 r.— u B Hauweil cTpaHe. DTH
cJyXK6bl 1eHCTBYIOT HCIIPABHO M TNOMOIJH H36eXaTb MHOTHX MOTepb.

He6onbuiue uynamu cayuatorcs 4 B Mopsix. Tak, naxke B UepHom mMope
HeGo/blIHe LyHaMH Habsonanucb B 1927 u B 1966 rr.

siBnenus, nogobHble HyHaMH, HabuogaoTes y 6eperoB TPONHYECKHX
cTpad. Mx nopoxaaioT radgyrsr — Tponuyeckue HKI0HB. OHH NMpHHO-
CSIT BETPbl OTPOMHOM CHJIBI, KOTOpble HATOHSIIOT BOAY Ha Geper W 3aJUBaloT
ero. Takoe siBJeHHe yallle HA3bIBAIOT WTOPMOBbIM HA2OHOM, HO H3-3a
CXOICTBA pe3y/bTaTOB HHOTA HA3bIBAIOT «METEOPOJIOTHUECKHM LIYHAMU».



/
10.10.5. BHyTpeHHHe BOJIHbBI /
JleficTBHe BHEIHUX IIPHUH: HA MOpe NPHBOJHT B IBHXKeHHE He TOJbKO
[I0BEPXHOCTHbIH, HO H TIYGHHHBIA CI0H Bodbl. Kose6arTenbHoe, BOJIHOBOE
ABH)XEHHE CYLIECTBYET B TOJILUE BOAbl B BHIE BHYTPEHHUX B80AH. Hx
cywectBoBanHue Gblio 3amedeHo ewte P. Hancenom u b. Xesnaun-Xance-
Hom B Hopsexxckom mope (1909) no uaMeHeHH:o TemnepaTypsl B OAHOH
H TOH e TOYKe B TeueHHe KOPOTKOTO BpeMeHH. BoJsiblliHe H3MeHeHHA
TeMInepaTypbl, Kakue oHH Hab/0AaaH, HE MOTJIH NPOH3OHTH BCJEACTBHE
H3MeHeHHs1 3anaca Tema, TeM OoJjiee, YTO H3MEHEHHS] NPOHCXOMMJIH
PeryJsipHO C NepHOAOM B HECKOJIbKO YacoB. YueHble AaJiH [1PaBHJbHOE
oGbsiCHEHHEe TaKHM Kosie6aHHAM, MPeaNoJIOXKHB, YTO NPOHCXOAST BEPTH-
KaJbHble CMEIlEeHHS CJIOEB NMPH TOPH30HTAJbHOM paclnpoCTpPaHEHHH BO-
JaHbl. OKa3sanoch, 4TO BbicOTa BHYTpeHHel BosiHbl focturana 100 m. Tako#
»Ke BbICOTHl BHYTPeHHHe BOJIHbl Habuomasnuch B paiione ['uGpanrtapa
(1962) BoJsHbl orpoMHOH BbICOTHI HMEIOT MEPHOL B HECKOJbKO 4YacoB
H IUIMHY B J€CATKH H COTHH KHJIOMeTpoB. BoJsiHbl ¢ nepuosamu ot 5—
10 MHH 10 2—5 Yy UMeloT AMIHHBl B COTHH METPOB H KHJOMETPbI, & BbICO-
ol — 10—20 m.
CKOpOCTb pacrpocTpaHeHHsl BHyTpeHHel BOJIHbI 3aBHCHT OT Pa3HOCTH
MJIOTHOCTEH COCEHHX CJI0€B BOJbI:

/& P
c=/£& o (10.16)

rae pz — MJIOTHOCTb HHXXHEro C/0si BOAB, & p; — BEPXHEro.

Oco6yl0 pa3sHOBHAHOCTb BHYTPEHHHX BOJIH IMPEACTABJISIOT BOJIHbI,
BbI3BaHHble NIPHIHBOOOpAa3yloLLed CHIOH, KOTOpast CylUeCTBYeT B Ka10H
TOUKe BOAbl Ha 060N riay6HHe. DTH BOJIHBI BbLAENSIOTCA [0 CBOEMY
nepuHoay, KOTOpPbIH paBeH HJH KpaTeH CyTKaM (TOyHee — JIYHHBIM CYT-
KaMm).

Euwe oaHa pa3HOBUAHOCTb BHYTPEHHHX BOJH HabJjiojanach TOXe
¢. Hancenom Ha «Ppame» B apkTiueckhx Mopsix. O6HapyKeHbl OHH GbIH
10 MOBEJEHHIO CYHA: B HEKOTOPbIX MECTax OHO CHJIbHO 3aMe.JIsio XO.
6€e3 BCAKHX BHAHMbIX TPHYHH. DTO siBeHHe OblIO 3aMEeUYEHO U B IPHOpe K-
Hbix Bogax Hopeernu, Kanaabl u HazaBaHo «meprsoii 8odody. OHo HabO-
[aJjioch TOraa, KOrja Ha COJIEHOH BOJe JiexaJs CJOH NpPecHOH HJH CHJAbHO
onpecHeHHOH Boabl. [IBHXKYylueeci CylHO CO34aeT CHCTEMY BHYTPEHHHX
BOJIH Ha T'paHulle BOJA, Ha YTO H TPATHTCS SHEPTHS ero JBHXKEeHHS.

BHyTpeHHHe Bo/IHbI HMEIOT 6OJblIOE 3HaUYeHHe B Pa3BHUTHH NPOIIECCOB
nepeMelIMBaHUs Bod, B (POPMHPOBAHHM TOHKOH CTPYKTYpbl, CHJbHOH
nepecJIOeHHOCTH, Co3aBaeMoil pa3pylueHseM rpe6Heil BOJH, OHH BJIHSIIOT
M Ha pacnpocTpaHeHHe 3ByKa, NpejoMJeHHe 3BYKOBbIX JyueH, CHHXKAIOT
HaeXXHOCTb ONpefeseHHsi OKEAaHOJOTHYECKHX XapaKTepHCTHK, co3laBas
HeomnpeneJeHHOCTb B NPHYHHAX HX H3MEHEHHH.
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10.11. MPHJIUBDLI

[Iphausom HA3618aETCA O4EHb CAONHHOE ABAEHUE OUHAMUKU OKeaua,
CBA3AHHKDE C CUAAMU 83AUMOO0CUCTBUA 8 KOCMUYECKOU cucTeme 3eman
Jlyna —\Coanye. Harnsinnee Bcero 3T0o siBjleHHe HabJiofaetrcss B BHOe
nepHoaHYecKHX KoseOaHHi ypPOBHA y Oeperos, rae MNPOHCXOAUT TO MNOBbI-
LIeHHe YPPBHA — NPUAUB, TO TIOHHXXeHHe — oTAus.. Kpaiinee 10J0XKeHHe
yPOBHSI B XOHILIE MPHJIHBA Ha3blBAETCA NOAHOU 80004, B KOHIIE OTJIHBA —
MaA0ld 8000L, Pa3HOCTb 3THX YPOBHelH Ha3blBaeTCSl BeAUYUHOL NpuAUSa.
Hepenko B:inTepaType BeJHYHHY NMPUIHBA 0603HAUAIOT TEPMHHOM «aM-
nauTyoa», KOTOPbIM N0Jb30BasKHch npexae. O0HAKO TEPMHH «aMIIUTY-
Ja» HMeeT TOUYHO oOIlpeleseHHO-(dH3HUeCKOe 3HaueHWe — HaHboJbllee
OTKJIOHEHHE OT CpeJHero MNoJoXeHHA NpH KosebaTesbHOM [BHXKEHHH.
B o6uieM ciayuae MOXKHO CUHTATh, YTO BeJIHUMHA NPHJIHBA — 3TO ABOHHAA
ammiuTyaa. Ho Tounee cienyeT Mo/b30BaTbCA TEPMHHOM «aMILIHTYAa»,
Koraa peub uaetr 06 3JeMeHTapHbIX MPHJIHBHLIX BOJHAX, GOPMHPYIOLLHX
IPHJIHB.

HekoTopoe Heyq06CTBO COCTOHT B TOM, YTO OAHUM H TEM K€ TEPMHHOM
«MpHJIHB» 0603HAYaIOTCS H IBJIeHHe B LIeJIOM, H OJlHA ero 4acTb. B npyrux
si3blKax [/ 3TOr0 MMelTCsl pa3Hble Ha3BaHHUA, HanpuMmep no-dpaHiuys-
CKH Bce siBJleHHEe Ha3biBaeTcsi marée, a cragus pocra ypoBHs flux (or-
auB — reflux), no-aursauiicku — coorercrBenHo tide u flood (oTiuB —
ebb), B HeMeLKOM si3biKe TOXKEe €CTb pasjuuus, a B pycckom HeT. OgHako
OObIYHO JIETKO I[OHATb, B KAKOM HMEHHO CMbICJe ynotpebJseHo CJIOBO
«TPHJIHB» — B YAaCTHOM WJIH B 06weM. [1o3TOMy HeT cMmbicsia H306peTaTh
HOBO€ CJIOBO AJ11 0003HAUeHHS AIBJIEHHS B LeJOM, TeM OoJiee UTO TakHe
MONLITKH yXKe OblIH, HO OHH He HMeJi ycrexa.

SIBNeHHe NpHIHBA B OKeaHe NPOABJAETCA He TOJNBKO B BHe KosieOanHi

POBHfl, HO H B BHAe TeueHHH, H, KaK ObLIO YNOMSIHYTO PpaHblie
(cm. 10.10), B BHOe BHYTPEHHHX BOJIH.

10.11.1. OcHOBHbi€ 3JIEMEHTHI NPUJIHBOB

Jlyuule Bcero Ha4HHaTb H3y4eHHe NMPHJIHBA C XapaKTepHCTHKH Koseba-
HHH ypoBHa. Ha kpuBO#, H300parkaiouled H3MeHeHHe YpPOBHSA MOps
B TeyeHHe OAHOro nepuoga npuausBa (puc. 10.13), MOXHO OTMeTHTb
66Jb1IYI0 YaCTb XapaKTepPHCTHK SABJEHHA, a HMEHHO:

hene — 8bLCOTA 8bLCOKOL NOAHOUE 800bL,
Auns -— 8bLCOTA HU3KOLU NOAHOU 8006,
hews — 8bLCOTA 8bICOKOL Maaoll 800bL,
Aumse — BbLCOTA HU3KOU MAAOL B800bL,
Ao unn Zy — 8bicota cpednez20 yposHa HAO Hyaiem 2AYOUH,
B = hpwoe — huus — O0OabwiaA BeauduHa npuiusa 3a CYTKU,
8 = Aune — Hhsws — MAAQA BEAUHUHA NPUAUBA 3A CYTKU,
tny — B8pEMA HACTYNAEGHUA NOAHOU 800bL,
lye — B8pEMA HACTYNAEHUA maarol 8006bt,
Tp = twe — lue — B8pEMSA POCTA YPOBHA OT MaAOL 8006t 00 NOAHOU,

317



To = twe — lan — 8pems nadeuwus YposHsa OT NOAHOL 80dbL 0o
Maaod,
T — nepuoo ApUAUBA, BPEMSA MENOY MOMEHTamu Ogyx Co-
CEOHUX BbICOKUX NOAHBIX 800,
Ty — AYHHOLE RPOMENCYTOK — BPEMS MEXCOY MOMEHTOM Bep-
xHel Kyaomunayuu JIyno Ha mepuduane nynkTa nHab-

AHO0CHUL] U MOMEHTOM HACTYNAEHUS NOAHOU |BOObL.
Fpaduk nocrpoen 6e3 macwtaba LIKaabl, OCb OPAHHAT NOKAa3blBaeT
BbICOTY CTOfSIHHA YPOBHA B €AMHHLAX [JHHbI — OObIYHO CaHfHMETpax,
a ocb abcuncc — Bpemsi, 06bIYHO B yacax u ero goasx. [loanpiii nepuon
NPHJIHBHOTO KOJIEGAHHS, KaK MPAaBHJIO, paBeH JYHHbIM C)TKam, T.e.

24 4y 50 MuH.

KynoMunayus yusi(B)  Kynsmurayus AyusifH) Kynsmurauun Nyxsi(B)

C  tom taeC  tum
5—] ITAlléllnll’)lngll’al_[;nll

npuuf omaul npunud

h ume

Hynb 2nyOuH

Puc. 10.13. M3ameHeHHe ypoBHA MOps BO BpeMs npuausa (oGo3naue-
HUA CM. B TeKcTe)

H3 pnanHbIX rpacdHka BHAHO, uTO Kosie6aHHs ypOBHSI MOPsSl CBSI3aHb
¢ ABHXKeHHeM JIyHbl: MOJiHAsA BOAA HACTYNaeT C HEKOTOPLIM 3ana3jblBa-
HUEeM MO OTHOLUEHHIO K MOMEHTaM KyJbMHHAUHH JIyHBI; 3TO 3ana3abiBa-
HHE HA3bIBAETCH AYHHOIM NPOMENCYTKOM U U3MepsieTcsl B yacax. JlyHa —
rJ1aBHas NPHYHHA NPUJIHBOB, @ 3aM03[aHHe CBA3AHO C MECTHBIMH YCJ/O-
BUSIMH pailona HabuiogeHHHd. CpeaHHil JyHHBIH POMEXKYTOK, BbIYHCIIEH-
HbIH TIpH OnpejesieHHbIX OrPAaHHYHTEJbHbIX YCJIOBHAX, HAa3blBAeTCsA Npu-
kaa0Hnoim wacom nopra. OH WCNONb3yeTcsl KaK WHAHBHAyaJibHAas 0CO-
6eHHOCTb NOPTAa H AJS NPHOIHKEHHOTO ONpeie/ieHHsl MOMEHTa HacTyIe-
HHA MOJIHOH BOABI MO aCTPOHOMHUYECKOMY €XKEroaHHKY.

['padmk nokasbiBaeT Takxke, 4TO X0 YPOBHSI [IOXOX Ha rapMOHHYe-
ckoe Kosie6aHue, HO CHJIBHO ycaoxKHeHHoe. Ha kpuBoii npuauBa BuaHa
OueHb BaXKHAsl XapaKTepUCTHKA MPHIHBA — CYTOUHOE HEPABEHCTBO NO
8bLCOTE U NO 8peMeHu, T.e. Pa3jHuHe BbICOT COCEJHHX MOJIHBIX H MaJblX
BOA H pasjiduHe BpeMeHW pocTa W mnajeHust yposHs. Takoro poma xon

318



npujkBa HaGJonaeTCsl B OFPOMHOM 4YHCJIe TYHKTOB noGepexbss MupoBo-
ro okéaHa. OH OTHOCHTCSI K THIY CMeWaHHbix npuiusos. Bce npuinsbl
N0 THNy KPHBBIX X0[a YPOBHSI Pasfle/isllOTCH Ha pPA3HOBUOHOCTU. npa-
BUAbHOAIL CYTOUHDLE, NPABUAbHBLU NOAYCYTOUHbIL U CMEUWAHHbLE, KOTOPBIH
noapa3jessieTC Ha HenpasuAbHbil CYTOUHbLE U HENPABUAbHBLL NOAYCY-
Tounbili.\Hanbo.1ee pacnpocTpaneH B oKeaHe npasuAbHbLi NOAYCYTOHHbLY
npuaus,\pexe BCTPEUAETCH CMEULAHHbLL, a NPasuAbHbil CYTOUHbLL Ha-
6Js00aeTesl Ha OUeHb HEMHOTHX yuyacTKax nobdepexbs.

Cyrodroe HepaBeHCTB80 npuAUBA BbLI3BAHO H3MEHEHHEM CKJIOHEHHS]

HePaBEHCTBO, Ha3bIBAEMOE NOAYMECAUHbIM HIH (Has3o6sim
(motoMy ufo oHo cBA3aHo ¢ ¢azamMu JIyHbl), BbI3BAHO TeM, YTO IMPHJNB
Bbi3bIBaeTcs He TosbKO JIyHoH, Ho u CoJsiHueM, U NpHJIHBOOGpa3sylolLHe
CHJBl MX, HAKJ1aAblBasiCb OAHA HA APYTyl0, MOTYT HJH CKJaAblBATbCS
W YBEJHUYHBATb OTKJIOHEHHE YPOBHS, HJH BbIUUTATLCS, YMEHbIUASA OTKJO-
Henue. [lepBblfi cayualt — csoeHHe NPHIHBOOGPa3ywOWHX cusl JIyHbl
u CoJHI@ — OTHOCHTCSl K CuU3UeUAM, T.€. K HOBOJYHHIO H [OJHOJYHHIO,
BTOPOH — K ksadparypam, T.e. K nepBod MW Tperbeldl uerBepTsM a3
Jlyuol. CHrH3uM W KBaapaTypbl [OBTODPSIOTCH KaXXable fABe HeaesH
H TakxXe [OBTOPSAIOTCA cu3uculinble npuauss. ¢ 00AbUWOL BeAUHUHOU
u KsadparypHoie npuiussl ¢ marod seaudunod. Ilo oTHOLWEHHIO K acTpoO-
HOMHUYECKOMY COOBITHIO — CH3HUTHsIM, KBaapaTypaMm — 3eMHOoe cobbiTue
(cu3uruiiHble M KBaapaTypHble NPHJIWBBI) 3ana3abiBaer. Bpemss 3anas-
NblBaHHSI, H3MepsieMOe B CYTKax, HOCHT Ha3BaHHe 803pacra npuaiusa.

Elwe onMH BHI HepaBeHCTBA — MECAYHOE, WIIH NAPAAAAKTUHECKOE.
OHo onpenensieTcsi H3MeHeHHEM paccTOsiHUS MexXay 3emsell u JIyHOH H3-
33 3JJIMNTHYHOCTH JYHHOW OopOUThE: npu HaubosblueM cOanKeHUH JIyHbI
¢ 3emseii (mepureft) syHHas npuiauBoo6pasywowas cuna Ha 409 Gosb-
we, yeM nMpH HauboJblueM MX OTAajJeHHH (anorefl) IDTH NOJIOXKEHHS
IOBTOPSIIOTCA OAHH pa3 B Mecsiu. CxoAHOe HepaBEHCTBO MpPHJIHBOB
CBSI3aHO C M3MeHeHHeM paccrosiusi Mexay 3emsed u CoaHuem. Ito
HepaBeHCTBO Ha3bIBAETCH 20008biM COAHEUHbIM NAPAAAAKTUHECKUM, €ro
nepuoa — rom.

Kpome rn1aBHbiX HEPaBEHCTB CYLLUECTBYeT ellle HeCKOJbKO AJHHHOINE-
PHOLHBIX HepaBeHCTB C nepuogamu okoso 4,5; 9,3; 18,6 et n Goabuie,
OfHaKo yeM OoJibllie MepPHOA HepaBeHCTBA, TEM MeHblle OHO 110 BeJIHUHHe.
ITH HEpaBEHCTBA BbI3bIBAIOTCH aCTPOHOMUUYECKHMMH NPHUHHAMH, CJI0XKHO-
CTblO ABHXKeHHs cucTeMbl Tpex Tesl — 3emast, Jlyna, ConHue — B noJe
CHJ TAroTeHHs1. IMeHHO CHJIbI TATOTEHHWS] M CO3MaI0T YCJIOBHA S MO-
SIBJIEHHs1 TIPHJIMBA.

10.11.2. MpuaunBooGpa3syowas cuaa

Hbi0TOH OTKpBIT YHHBepCasbHbIH 3aKOH BCEMHDHOTO TATOTEHHS, KO-
TOpbIH BbIpaXkaetcsi GOpMynoi cusbl TAroTenusi: F = k.-Mm/r*, rne
M n m — maccbl B3aHMONPHUTATHBAIOULIMXCA TeJs, kB — rpaBUTaLlMOHHAA
MOCTOsIHHAS, r — paccrosiHie Mexay tedaamu. Has cucrembl 3emis —
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Jlyna M — 310 macca 3emau E, m — macca Jlynn L, kofopas
B 81,5 pa3 MeHblle Macchl 3eMJH, a r — CpellHee pacCTosHHe
numu D, paBHoe 60,3 paauyca 3emaun R. 10 Ta cuaa, KoTopasi
npusect K cbanKennio JIynol u 3eman. Ho Jlyna ne napaer na Bemaio,
MOTOMY UYTO €CTb CHJa, MPOTHBOAEHACTBYOWAA CONHKEHHIO,—
6exxHasa cuaa. UtoObl NMOHATb, YeM 3Ta CHJIA Bbi3BaHa, HAJ0 YTOUHHTL
Bolpakenue «JlyHa obpaiuaercss BoKpyr 3emau»: cama 3eMas JIpH 3ToM
TOXe 0o6palaeTcs BOKPYr OOLLEro UeHTpa Macchl, KOTOPbl HAXOAMUTCSA
MEXIy LEHTPaMki TeJ Ha PacCTOSHHAX, 0OpPaTHO NPONOPLHPHANBHBIX
MmaccaM 3THX TeJl, 06a Tejia ABHTalOTCA, KaK eHHasl AHHAMUUGCKAS CHC-
TeMma, CBsi3aHHas cHJoi TaroteHusi. CooTHoleHue Mace 3emau H Jlyubi
TaKoBO, UTO STOT LEHTP PacrnojioXKeH BHYTPH 3eMJIH HA PacCTOSHHH
OT ee ueHTtpa, paBHoM 0,73 ee paauyca. B obpaiuenun Bokpyr LeHTpa
Macchl Ka)Kaas TOYKa Teaa 3eMJH OMNHCbiBaeT OKPYXXHOCTb PaaHycoM
0,73 R 3a mepuoa, paBublit ogHomy mecsny. CiegoBaTtenbHo, KaXnpas
Touka 3eMJH OyaeT HCIBITHIBATb AefCTBHe LEHTPOOEeXKHOH CHJIbL, OOH-
HAaKOBOM B KaX10H Touke 3emjH, B TOM 4ucie 4 B ee ueHtrpe. [is
cyulecTBoBaHHsA cucTeMbl 3emns — Jlyna Heo6xoaumo, uToGbl AelcTBHe
CHJ LeHTpOoOeXKHOH H NPHTSAXKEHHS1 ypaBHOBELHBAJOCh, T.e. 4TOObl 3TH
CHJbl GblJIH PaBHBI MO BeJIHYHHE M MPOTHBOMOJIOXKHBI MO HAIpPaBJEHHIO.
Cuna MpHTSKEHHS JlyHo#i anisl e IMHHYHOM Macchl B 1ieHTpe 3eMJIH paBHa
k-L/D?, 3nauut, ueHTpoOeXxHasn cuaa paBHa —k-L/D? u ona oauHako-
Ba [ BCeX ToueK 3eMJii N0 BesiHUMHE W HanpaBJjieHa B CTOPOHY, o6par-
Hyto HanpaBseHHo Ha JIyny. Cuna nputsxKenus JIyHOH He MOXKeT OMTb
OJHHAKOBOH 1151 BCeX OCTaJIbHbIX TOUek 3eMJH H3-3a pa3H4HA PaccTos-
HHil, ¥ oHa omnpeaensierca copmynoil k-L/d?, rne d — paccrosiue
MEeXy TOUKOH NoBepXHOCTH 3eMJH H 1eHTpoM JlyHbl. ITa BeHYHHA
3akJiouena B npegenax D + R>=d>=D — R. A npuausoobpa3syrowasn
cuaa npeacTaBJsieT cCOOOH paBHOAEHCTBYIOLLYIO MeXAy CHJIOH MPHTAXe-
HHUA YacTHUb K JIyHe H 1eHTpo6GeXXHOH CHJIOH BpalleHHs CHCTeMbl eM-
as — Jlyna. [lpunuBooGpa3sywolias cuia passiHyHa [Jsi pasHbIX ydac-
TKOB nosepxHocTH 3emau (puc. 10.14). B npocrpanctse 310 Gyaet none
1puIKHBOOGpa3sytolLed CHIbl, KOTOpoe oberaer 3emi0 BMecTe € ABHKEHH-

"
60°" 1297 .
502 \I// 150° o Puc. 10.14. Cxema pacnpeneseHHs
L N\ £~ 54 (IpuMBOOGpa3ylowei CHAbl Ha MepH-
<- 0n7E<'730' LAHOHA/BHOM CEUEeHHH NOBEPXHOCTH
/'\ 3eman

AW L

em JlyHa ¢ nepuogom Mecsu. Ho Tak kak 3emas MMeeT BpalleHue
C TMEepHOLOM CYTKH, TO mojie 3To GyaeT NepeMellaTbCsi CO CKOPOCTbH,
onpejesisieMoil 3STHMH ABYMsl nepuofaamu. Tak Kak BpalueHHe NPOHCXOIKT
B OJHOM HamnpaBJjieHHH, TO NMoka 3emss clenaeT oauH obopot, JlyHa
NMpOABHHETCS HEMHOTO jaJiblie, H, YTOObl «A0THaTb» JIyHy, 3eMse HYXKHo
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— Te camble 50 MHH, KOTOpble yAJHHSIOT JYHHblE CYTKH 110 CpaB-
C COJIHEYHBIMH.

Kak Buano Ha puc. 10.14, npuansoobpasyiouiasi cusa H3MeHsIeTCs 110
BeJIMURHE H HANPAaBJIEHHIO, MPHYEM N0/ Pa3HbIMH YIJIaMH K MOBEPXHOCTH
3emaun.\Ha nnuHuK, coefnHsOILEA LEHTPbI OOOHX TeJ, OHA HanpasJieHa oT
3eMJd, \a Ha OKPYXKHOCTH, IJIOCKOCTb KOTOPOH NepICHAHKYsIpHAs 3TOH
JIMHHHU, -+ BHYyTpb 3emau. PacueT nokasniBaeT, 4To MNepexoa OT OAHOIO
HaNpaBJ/IeHUs K APYroMy NMPOHCXOAMT Ha pajHyce, IOBEPHYTOM K JIHHMH
eHTpoB \Ha 54° 3pecb npunuBooOpasyoluas cuJa HanpasJeHa 1o
KacaTesbHOH K noBepxHocTH 3eMJH. [lpunsiTo passaratb 3Ty cuay ua
COCTaBJIAIHE — FOPU30HTAJNBHYIO H BepTHKasbHyo. Ha ynoMsuyThix
Bbille JJHHHH H OKPY>XHOCTH OJIHA M3 COCTaBJAIOLIHX 06paluaeTcs B HyJlb,
a japyrasi mpHobpeTaeT MaKCHMaJbHYIO BEeJHUHHY, KOTOpas AJ BEpTH-
KaJbHOH cocTaBJasiiolledl paBHa 9.107° poau cuabl THAXKECTH, a AJs
ropuaontanbHoil — 12-107° [naBHylo poJib B ABJEHHH NPHJIHBA B OKea-
He MrpaeT ropH30HTaJIbHASl COCTABJAOINAs, TaK KakK oHa paboraer
IPOTHB CHJIbl BA3KOCTH, KOTOpPas y BOJbl OUeHb MaJia, a BePTHKAaJIbHASA
MPOCTO HHYTOXKHO MAJIO H3MEHSIET CHJY TSXKECTH.

Teopusi npunHBOB MMeeT 1ABa HanpaBJeHUsi: OJHO paccMaTpHBAeT
NOBepPXHOCTb MHPOBOT0 OKeaHa B KaK[blH AaHHbIH MOMEHT Kak GHrypy
pPaBHOBeCHS — 3TO CTATU4ECKAA Teopus; ApPYyroe MNpeicTaBJsieT ee Kak
BOJIHOBOU Ipoliecc NojA AeHCTBHEM MepHOAHYECKOH CHJIbl H Ha3blBaeTCs
JuHamu4eckol Teopuel NpUAUBOS.

10.11.3. CraTtuyeckas M AHHAMHYECKAsi TEOPUH TMPHJIAHBOB

Teopusi paBHOBeCHS, HJIM CTaTHUECKasl TEOPHS NMPUJIHBOB, pa3dpabora-
Ha Ha OCHOBE 3aKOHA BCeMUpHOro TaroteHuss HbwoTtoHa. Irta Teopus
npeanoJiaraet, 4to B TMOJie NPHIHBOOGpa3yiolell CHJAB MOBEPXHOCTb
okeaHa npuobpetaet ¢urypy paBHOBecHsi. Eciu cuuTaThb, UYTO OKeaH
MOKpPbIBAeT TBEPAYI0 060J0UKY 3eMJIH HENpepbiBHbIM CJ0eM OJHHAKOBOK
ray6UHbl, TO TaKOH TMOBEPXHOCTBIO OYAeT JAAUNCOUO BPALYEHUA —
aaauncoud npuausa, GoJbllasi OCb KOTOPOTO Bcerja HanpabjeHa Ha
Jlyny. IloBepXHOCTb 3/I/IMMCONHAA ABYMS BbIYKJOCTAMH — «TOPOGAMH» —
NOJHUMAETCS Bblille CpPeJlHEr0o YpPOBHSI MOKOSl OKeaHa, a MeXAy HHUMH
IUHPOKHM TMOSICOM, OXBAaTbiBAIOIIHM Becb TBep/blil Liap,— MOAC MaJbiX
BOJ — JIEXKHT HHXKe CpelHero YpoBHs. DJJIMNCOUA, caeays 3a JlyHof,
JesaeT oJHH 060pOT B TeueHHe Mecsilla, a TBepAoe TeJo BHYTPH 3JIIHIICO-
ujaa aesjaet ofAHH 0GOPOT B CYTKH, YTO H CO3/aeT B KaJA0H TOuke Tesa
llepHoHYecKHe KoJieGaHHA YPOBHA NDHJHBHOTO THMNA.

Tak kak JlyHa uMeeT CKJIOHEHHe, TNEPHOAHUYECKH H3MeHswoLLeecs
B npegenax ot 23,5° S 10 23,5° N, To 66sb1l1asi OCb 3JJHIICOH1A NlepeMeH-
HO HAKJOHEHAa K IJIOCKOCTH 3KBaTopa. 3TO U CO3[aeT CYTOUHOE HepaBeH-
CTB0 npuausa.

CraTHyecKkasi TEOpHsi MO3BOJISIET BLIYHCIHTD W BBICOTbl NPHIMBA Hal
CpeAHHM YPoBHeM A no cdopmyJe
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h=_3-L-%;(coszl——), (10.17)

rie Z — 3eHUTHOe paccTosinHe JIyHbl, T.e. yroJ MexXiy BepTHKaJblo
(HampaBJieHHEM B 3€HHT) M HanpasJjeHHem Ha Jlyny. Pacuer fio sToil
(opMyJie NOKAa3biBAET, UTO HaHOOJ/blLIee BO3BblUIEHHE YPOBHA (Ha «rop-
6ax») 0,36 M, HauHU3LIEee MOJIOXKeHHe B nosice maJabix Bog 0,18/ a Besu-
yyHa npuauBa 0,54 wm.

CoJiHe TOXE CO037aeT CBOH 3JJIHICOWA MPHJIHBA, ﬂBH}KyLuuﬁcn
pmecte ¢ HuM. Ho BesnuuHa cosiHeuyHolH npuiMBooGpasyiolflelt CHJIb
coctaBasier 0,46 JyHHOH, MO3TOMY H OTKJOHEHHS1 YPOBHS y COJIHEUHOro
JJIMNICOMAA MeHblue, a BeaunuuHa npuausa — 0,25 M.

MameHeHHeM B3aHMHOrO pacrosioXKeHHs 060HX 3JJIHNCOHAO0B 06 bsC-
HaeTcst ¢a3oBoe (MNoJyMecssyYHoe) HepaBeHCTBO: KOrAa OCH OGOUX 3JITHN-
COMAOB COBMNajaloT (CH3UTHH), BHICOTHI PUJIUBOB CKJIAAbIBAIOTCS, @ KOT-
Ja OHH B3aHMHO TNepneHAWKYJSApPHbl (KBaapaTypbl) — BbIYHTAIOTCS.
M BesnuuHbl NpHiHBa cooTBeTcTBeHHO OyayT 0,79 u 0,29 m. Ecan yuects
elule H MapaJsiakTHYeCKoe HepaBeHCTBO, TO KpailHHe 3HAUEHHst NPHJIHBA
6ynyT 0,90 1 0,19 m. Takre He3aHAuHTeJbHbiE NIPHIHBbI HEJIb3A CUHTATb
XapaKTepHbIMH /181 MHpPOBOro okeaHa, TOJbKO Yy OCTPOBOB OTKPHITOTO
okeaHa CB. EuieHbl, I'yam onn 6saH3kH kK TeopeTHueckHM — mno 0,8 .

[To craTHyecko# TeOopHH OAHOBPEMEHHO AOJIXKHbI HACTYMaTb MOJIHbIE
BOAbl Ha OJIHOM MepHAHaHe, a CyTOUHOe HepaBEHCTBO 3aBHCHT OT LIHPO-
Tbl, UErO TOXe B NpHpoide HeT. EcTb M Apyrue AeTasnH peabHOro siBje-
HHSl IPHJIMBA, KOTOPble CTATHUYECKasl TeOpHsi OOBACHUTb HE MOXKET, XOTH
r/aBHble 3aKOHOMEPHOCTH SIBJEeHHS B HeH MOJYYHJIH XOpOllee HCTOJKO-
BaHHe.

YTo6bl 06 BACHHUTD HECOOTBETCTBHSA, OTMeueHHble B CTATHYECKOH Teo-
pHH, JIHHAMHUECKas TeopHa NPHJIHBA paccMaTpHBaeT sBJeHHe He B CTa-
THKE, @ B JBHXKEHHH, KaK BOJIHY. DTa Teopusi Obuia BoiaBuHyTa I1. Jlan-
aacoM, passuBanacs [Ix. dpu, [Ixk. Japsrutom, A. JlyacoHoM W nponosi-
)Xa€eT COBepIUeHCTBOBATHCS.

Ecaun B dopmyne sbicotsl npunuBa (10.17) 3eHuTHoe paccrosiHue
Z BHpAa3HTb 4yepe3 apryMeHThbl, ero onpeiessiollue, T.e. CKJIOHeHHe 0,
yacoBo#l yros A (ayra 3kBaTopa OT MepHAMAaHA NyHKTa HabJoneHHSA
B CTOPOHY 3anaja 1o MepuHaHaHa JIyHbl) U WHPOTY MyHKTA HAOJOAeHHUSA
(p), TO OHA MpPHMET BH]

=3 L Re1 g _ 2ain? L .
h=< % ﬂ°[6(l sin“d) (1 3sin‘g) + 2sn12cpsm26¢os/él+

+ —é cos?p cos?6 cos2A4)]. (10.18)

Hanbonbliylo H3MeHUMBOCTb YPOBHA € TNOJYCYTOUHBIM MepHOJO0M
onuchiBaeT TpeTHH ujeH 3ToH ¢GOpMYyJibl, BTOPOH ujleH JaeT CYTOYHYIO,
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a nepBblit onucbiBaeT GoJgee ANWHHHble nmepuoabl. B copmyne (10.18)
KO3pPpHLUHEHT nepean CKOOKOH He BNOJHE MOCTOSIHEH: B 3HaMeHaTese
crout\ D — cpelHee paccTosiHHe MexXay UeHTpamH 3eman u JIyHhl,
KOTOpGe H3MeHsleTcsl B TeyeHue Mecsinla ot 57 no 63,7 R. HMamensiercs
H cka1dHeHue. Bce 3To mpuBOAMT K pasJMYHOrO pojJa HepaBeHCTBAM,
0 yeM YxKe OblIO CKa3aHoO.

Anahornynass Qopmysa ecTb M Jas OPUAHBOOOpasyiolled CHJIbI
Counnpa!

10.11.4. CrpoeHne npuAMBHOH BOJHBI M OPOHTH YaCTHU.
MpnanBHble Teuenns

[Ipusrusnasn 804HA OTHOCUTCA K Tuny OAUHHbLX B0AH: NJIMHA ee, KaK
MoKa3blBaeT 3JIIMICOMA MNpPUJHBA, PaBHA MOJOBMHE IJIMHbLI MapaJJienu
3emsid, T.e. ThicsiuH KuJaoMeTpoB (Ha 3kBatope 20 000 kM), a cpeaHsis
ray6uHa okeanHa — okosio 4 xm. Ilostomy casoBast ckopocTb pacmpo-
CTpaHeHusl MPHIUBHOH BOJHBI onpepessiercst dopmyJsod Jlarpanxka —
Opu: ¢ =g H rae H — ray6una oxeana. OpOuTanbHAsi CKOPOCTb
onpegensieTcss APYrUMu, 4eM AJs BETPOBOH BOJHBI, (POPMYJaMH, TaK Kak
OopOUTHl 4acTHIL y MPHJAMBHOH BOJIHbBI He KPYyrosble, a 3JJIHITHYECKHe,
IPUTOM OYEHb BLITSHYTble: MaJiasi OCb 3JJIHNCOB H3MepsieTCs] MeTpaMu
(BbICOTHI NpuJIMBa), GoJibliasi ocb — Npober yacTHibl B HanpaBJeHHH
pacnpocTpaHeHHs NMpuUaMBa — M3MepsieTcsl KHJaoMeTpamH. [lostomy op-
6MTasibHOE ABHXKEHHe YaCTHL B NPUJIWBHOH BOJIHE BOCIPHHUMAETCS Kak
npuausHoe Tederue ¢ GOJNbILUMHU CKOPOCTSIMH (HEeCATKH M Jake COTHH
caHTUMeTpoB B cekyHay). OT noBepXHOCTH KO AHY MaJsast OCb 3JuidIlca
yMeHbllaeTcsl 4 oOpalulaetcss B Hy/b y camoro aHa. bosbluas ocb ocraer-
csl 6e3 H3MeHeHHH, NO3TOMY Yy AHA OpOMTAJbHOE ABHXKEeHHE NepeXoAHT
B 8038PATHO-NOCTYNATEAbHOE, pesepcusnoe dauxcenue. Takast e cxema
CBOUCTBEHHA Y3KUM Y4acTKaM MODsSl — NpoJiiBaM, KaHa/jaM. B oTKpbI-
TOM MODE NposiBJsieTcsl OTKAOHSAIOLLAA CHIa BpalleHust 3eMJH, H opOuTa
npuobperaer GPopMy HaKIOHHOIN OKpPY>XHOCTH. Hak/IOH 3TOT oueHb maud,
BCEro Jdlb MHHYTbl AYTH — TAHTEHC yrja paBeH OTHOLIEHHIO BeJIHUYHHbI
MPHJINBA K AHaMeTPy OpOHThl (K, rOPH30HTa/NbHOMY NMpobery B KaHaje).

Takum o6pa3om, B mnpocTefilleM c/aydyae B KaHaJle TeueHHE HMeeT
TOJIbKO [1Ba MPOTHBOMOJIOXKHbIX HAMPABJAEHHS, a8 CKOPOCTb €ro HenpepbiB-
HO M3MeHsleTcsl OT HYJS 10 HauboJbluero 3HauyeHusi. B oTkpbiTom Mope
CKOPOCTb TeUeHUs] OCTAETCS MOCTOSHHOMN, HO HENpepbIBHO H3MEHseTCs ero
HampaBJieHHe, YacTHLa BblYepUMBAET OKPYXXHOCTb HA HAKJOHHOH mioc-
KOCTH, NMPHYeM Bbllle HAXOAMTCS Ta YaCTb OKPYXXHOCTH, KOTOpAs JIEXKHT
crpaBa (B CeBEpDHOM TMOJYLIAPHH) MO OTHOLIEHHIO K HAaMpaBJeHHIO
pacnpocTpaHeHHsl BOJHbl. TakoBbl OPOUTHI YacTHL, QOPMHPYIOLUMX TIPHU-
JIMBHbIE TEUEHHsI B ABYX NMPOCTEHLINX CaAyYasiX MpH NPaBHAbLHOM IIPHJIHBE.
B peasibHbIX YyCJOBUSIX W NPH HeNpaBW/IbHOM MPHJAMBE OPOWTHI YacTHLL
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MOTYT OTIHCHIBATb OYeHb CJIOXKHbIE, 1aXe NPUUyNIHBble GHTYPbl, OCODEH-
HO eC/IH NpPH 3TOM W [HO MMeeT CJOXHbIA pesbed.

[lpunnBHbIE TeueHHS] OTJIMYAIOTCH He TOJNBKO MEePHOAHYHOCTHID, HO
¥ GOJbIIMMH CKOPOCTSIMH, KOTOpDble N0XOHNAT, HANpHMep, B MPO/IMBAX
Aneytckoit rpsiasl 1o 5 M/c. [Ipu 3TOM npuaMBHOE TeueHHe 3axBayblBaeT
BCIO TOJILY BOAbI, 3aTyXasl JiMlb BOIW3W [HA. /

10.11.5. ledopmauns npuinBHOil BoaHbl y Oepera

[1pu noxxone k Gepery y NnpuiaHBHOH BOJHbI, NOAOOGHO 3bi0H, H3MEHS-
10TCA ee 3jeMenTbl. [IpakTHUecKkH Hanboee BaXKHbIH 3JIeMeHT — BeHUH-
Ha npuauBa. OHa Bo3pacTaeT no Mepe yMeHbLIEHHs IyOHHbI H cOKpalle-
HUSl IJIMHbI (PPOHTA MPH BXOJe B Y3KOe MPOCTPAHCTBO — 3aJIMB HWJIH
6yxTy. B mpocTefluux yc/JOBHSIX H3MeHeHUS] TJYOWHbI W LWUMPHHBI 3a/11MBa
pOCT BeJIMUMHbI TIPUJIHBA NMOKa3biBaeT ¢opmysaa Ipu-I'puHa:

w, [H,
B=B, = V7 (10.19)

rae WHIEKC HYJb OTHOCHTCH K BXOJHOMY CTBOpY, b — LIMPHHA 3aJ/MBa,
H — ero ray6uHa, B — BeiMyHHA NpU/IKMBA, 3HaUeHUS UX Oe3 HHaeKca —
BHYTDW 3aJ/IMBa.

Becbma Gosiblive BesMYMHBl MPUJIHBA B 3a/JMBaX OGBICHSIOTCH CO-
BMECTHbIM BJIHSIHMEM yMeHbLIeHUs] HX WHPHHBI U ryOuHbl. Haubosbluas
aJs Bcero MupoBoro okeaHa BeJMuHHa npuausa (18 m) Habaiopaercs
B 3ajquBe Panau (mexay matepukom CeBepHOH AMepHKH M MOJYOCTPO-
BoM Hoasi llotnauausa); BesnuuHbl Gosblie 10 M oTMeueHbl Ha iore
[Mataronuu, Ha BbaddunoBoi 3emne, B 3anuBe Ausicka, B Kambeiickom
3anuBe (Muauickuit okean). B CoBerckom Coto3e HanGoJiblle NPHIAHBbI
Habsonaotcss B Me3senckom 3anuBe benoro mopss — 10 M u B [leHxuH-
ckoil ry6e Oxorckoro mopsi — 13 m.

Kak 661710 '0TMeYeHO, CHJbHbIK POCT BEJMYHHBI NPHUJIWBA MPOUCXOAUT
NPH YCJOBHH COXPAHEHHsI SHEPTUH BOJIHbI, Korpa GoJbliast Macca BOJbl,
T.e. Ha OoablIWX [1yOWHe M LIMDHHE, MepegaeT BCIO CBOIO 3HEPTHIO
MeHbllied Macce, T.e. HA MEeHbLUMX I'JIyOHHEe H LIMPHHE. DTUM H Bbl3bIBAET-
csl pocT BblcOTHl BosiHbl. Takoe nMpeanoJioXKenue onpaBaaHo, KOria BoJHA
MPOXOJMT M0 MeJIKOBOJbIO CPaBHHTE.IbHO KOPOTKOe pacctositiie. Ecau xe
NyTb BOJHbBI M0 Lenbdy BEJHK, TO TPEHHe BOAbl O JHO MOrJOulaeT 3ameT-
HYIO 4aCTb HEPTHH H BOJIHA MOXKET He TOJIbKO HEe PACTH, a JaXKe yMeHb-
lwaThcsl, Kak 370 HabaoaaeTcss Ha nobepeXkbe CHOHPCKUX MODEH, Ie NPH
GosiblIOH WIMDHHe Wenbda BeadunHa npuausa Bcero 0,1—0,3 m. Tpenune
MPUJIMBHONA BOJIHbl O JIHO (MPHJIMBHOE TPEHHe) XOTS M He3HauWTesdbHOe,
HO OHO MPHBOMIHMT K pe3yJbTaTaM KOCMHUYeCKOro maciurtaba: gedcTBHe ero
HaKalJWBaeTcsl C TEYEHHEM BpPeMEHH M 3aMelJisieT CYTOYHOe BpalileHHe
3eman. flpuausHas BosHA yBeqHUHBaeT MPOAOJKHTENbHOCT CYTOK Ha
OAHY MHJIMceKyHAy 3a 100 JsieT, T.e. Ha OQHY MHHYTY 3a LIECTb MUJIHO-
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HOB JieT, MO3TOMY 3TO 3aMejJeHHe CKa3blBaeTcsl JHIUIb B ABJEHUSIX
¥ Mpolleccax reoJOrHYeCKOro M acTPOHOMHYECKOTO MacuUITaGoB.

B6au3n Gepera, oco6eHHO B MPOJUBAX, MPOHCXOAHT elle OfHH BHL
aedopMalHH MPHIMBHON BOJIHbI, CBA3aHHOM C SIBICHHEM UHTepdeperyul.
ITpuauBHbIe BOJIHbBI, MOAXOASLIHE K ONHOA M TOH Xe TOuKe Gepera ¢ pas-
HbIX CTOPOH, C Pa3HbiMH (a3aMH M BeJHUMHAMH, HAKAAIbIBAIOTCS APYr
Ha Apyra, B pe3yJbTaTe H3MEHSIOTCS 3JeMEHTbl NMPHJIMBA H faXKe ero
xapakrep. OTHM 00bscHsleTcss pa3HooOpa3He XapaKTepa NpHJIMBOB 1O
noGepexbio (HaNpuMep, CYTOUHBIA NMPHIHB B 10XKHOH YacTu Battuiickoro
MOpSI TIPH TOCMOACTBE MO BCeMY MOPIO HelpaBHJbHOTO [MO1yCYyTOUHOTrO
npuausa). [lpuauBHasi BoHA MOXET BXOAHTb H B PEKH, KaK MOKA3aHO
B pa3n. 6.14.2.

10.11.6. Pa3noxkeHne ypaBHeHHs NMPHINBHOH BOJIHMI.
Fapmonnyeckue nocrosunie. Tabanubl Nnpuansos

Kak 6blsio moka3aHo B pa3daeie 10.11.3, ypaBHeHue npuausa cocTouT
H3 TPeX YJeHOB — CYTOUHOTO, MOJYCYTOYHOTO H AJHHHBIX MEPHOAOB. ITO
ypaBHeHHe MOXHO Da3/IOXHTb H Ha GoJblliee KOJHUYECTBO COCTABJISIO-
LLUX, €CJIH MPHMEHHTb METO0 2APMOHUYECKO20 aHaAu3a, pa3paboTaHHbIH
I x. JapBuHom. Meron no3po.isieT npeacTaBHTh pealibHYIO KpUBYIO X014
NPHAHBHOTO YPOBHSI KAK CYyMMY HEKOTOPOTO KOJHYECTBA 3/leMEHTAPHbIX
rapMOHHYECKHX, T.e. CHHYCOMAAJbHBIX HJAH KOCHHYCOWAaJbHbIX (YTO
TeXxHHUyecKH ynobHee) KoseGanuil. [lpu 3TOM cuuTaetcs, uto Kaxaoe 3
3JIeMEHTapHbIX KoJleGaHUH — BbIHYXXIEHHOE, T.e. €er0 Mepuoi paBeH Me-
pHoay BO36yxaalouled CHJbl, U UYTO 3TH KoJeGaHUA reoMeTPHUECKH
CKJ/IafIbIBAIOTCS, YTO MIPOUCXOAHT HANOXKEHHE BOJIH, H CyMMa JaeT pe3yJib-
TUpylollee KoJebGaHHe, MOYTH TOUHO MOBTOPsIOLLEE pPeaJibHyl0 KPHBYIO
X0J4a MPHUJIHBHOTO YPOBHS.

OtnenbHoe rapMoHHyeckoe KojeGaHue onucbiBaeTcsi (opMyJioi

h = R(cosqt — &), (10.20)

rae t — BpeMsi, § — yrJaoBasi CKOPOCTb, R — aMIuTyna 3jeMeHTapHON
rapMoHH4ecKod BOJMHbI H & — ee HauajbHas ¢asa. Yriosas CKOPOCTb
onpeaensieTcsl NEPUOAOM 3/e€MEHTaPHOMA BOJIHBI 211/T H CBAi3aHa C ABHXKe-
HueM cuctembl 3emana — Jlyna — CouHue, a BeJHUHHB R U £ cOCTOAT U3
ABYX 3JIEMEHTOB: OJHOI'O0 — aCTPOHOMHYECKOTrO, OINpele/sieMOro U3 co-
OTBETCTBYIOLUHX TabJul, M APyroro, onpeneisemMoro 3 HabaofeHHH
M CBSA3aHHOT'O C MECTHbIMU reorpaduuecKMMH ycJOBUSMH NyHKTa. 3aaa-
Yya rapMOHMYECKOrO aHa/u3a M 3aK/lo4aeTcsl B TOM, 4TOObl pasgeluTb
R v £ Ha 3TW 1Be 4acCTH W MOJYYHTb 2APMOHU4ECKUE NOCTOSHHbIE, KOTO-
pble B oTiuuve oT R u E He OyayT 3aBHCETb OT BPEMEHH.

[Nocne pasnenenus dopmyaa (10.20) npeobpasyercs:
h = [Hcos[gt + (vo + u) — K], (10.21)

rae H u K — rapmoHuueckHe MOCTOSIHHblE: aMmmautyaa (M) 4 dasa
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3JleMeHTapHOH BOJHbI (rpan), (ve + #) — acTPOHOMHYeCKasl 4acTb ap-
rymedta (rpan), [ — MHOXHTe/b, TaKXKe 3aBHCHAIUMA OT aCTPOHOMHYE-
CKHX YCJOBHH, a g — MO-TNpeXXHeMy YIVIOBAsi CKOPOCTb BOJIHbI, PaBHasl
2n/t. Kaxias sjnementapHasi BOJIHA XapaKTepH3yeTcsl CBOMMH napa-
MeTpaMu, H3 KOTOPbIX [JlaBHble — MepHOA (YryIoBasi CKOPOCTb) H aMILIH-
TyJAa 3TOH BOJIHbl. DTH NapameTpbl ONPeAeJSIOTCS NP MOMOLUH MHOTHX
aCTPOHOMH'IECKHX BEJMUHH: IKCLEHTPHCHTET JIYyHHOH OPOHTHI, HAK/IOH ee
K 3KBaTopy, cpenHsiss podarorta JIyHbl W T.A., TpHUeM KMMeeT 3HauyeHHe
¥ wypoTa MecTta HaGuogeHnd. JIOBOIBHO TOUHOE, HO HeMoJIHOe ypaBHe-
HHe O BBICOTHI NMPUJNWBA codepKHUT 37 UIEeHOB, KaXXAbIH M3 KOTODbIX
M OMUCHIBAET 3JIEMEHTApHYl0 rapmoHHuYecKylo BosHY i. Ecan ux Bce
MpOCYMMHPOBaTh, TO MOJyyaeTcsl peafibHasl KPHBAsl XOAa YPOBHA:

h = % fiHicos [git 4+ (vo + u)i — Ki] (10.22)

i=|I

[To 3T10# bopMyJie MOXKHO paccyuTaTh XOA YPOBHSl H Ha3aja Bo BpeMe-
HU — [JIS1 TIPOBEPKM HAAEXHOCTH TapMOHWUYECKHX MOCTOSIHHbIX, W Ble-
per — IJs1 npeaBbluKC/IeHUst NIPUIMBA. [apMOHHUYecKue KoJleGaHHsT YpOB-
HSl — KOCHHYCOMJbl — MOX>XHO BBLIYHCJASATb HA CKOJNb YTFOAHO AJHHHbIE
oTpe3Kn BpeMmeHH. UYTOGbl MOJNYyYMTb TapMOHHYECKHE MOCTOSAHHbIE MJIA
BceX 37 ypaBHeHWH, Hajo HMeTb psii eXeuyacHblX 3HaueHWH ypoBHA 3a
19 net, yto ynaercst He Bceraa.

Ha npakTtuke OGBIUHO OrpPaHHYWBAIOTCH BOCEMbIO TFapPMOHHKaMH.
Y ocTa/bHBIX OYeHb MaJibl aMIIMTYIbl H OHH OKa3blBalOT HA YpPOBEeHb
HUYTOXKHOEe BJIHSTHHE.

[lo mapamerpam BocbMH, a yHoraa W 60JblIe BOJH 3a6/1arOBPeMEHHO
BBIYHCJSIOT BbICOTBl H MOMEHTbI MOJIHBIX H MaJblX BOA, a A/ HEKOTOPbIX
MYHKTOB M BbICOTbI MPHJMBA Ha KaXKAblH Yac KaXXAOro AHA roga M co-
craBiasiioT tabauubl. Tabauubl «Excecodnux» uan «Tabauybt npuiugos»
H3AAI0TCS HAa KaXXAblH roa u TpebyioT MHOTO BpeMeHH M yeuaui. A. Ilyn-
coH u X. BapGypr npensoxusan 6Gosnee NpoCTOR MeTOA NMpeaBblUMCAEHHS,
KOTOPbIH MO3BOJISIeT OrPaHHUYHTLCS HEeCPAaBHMMO MeHbUIeH [1POLOJIKH-
TeNIBHOCTbIO psiaa Habawopennd — aByms cytkamu. A. M. JlyBaHuH,
pa3BuUBasi MeTOH, NPENJIOXKHI NpusuBHeie TAbAUYbL «NOCTOAHHO20 Oeli-
CT8UA», KOTOPbIe He TpebyeTCsl exeroaHo nepersgasathb UeadkoM. [1pas-
Ja, B MPaKTHUYECKOM HCMOJb30BAHUH OHHM MeHee ynoOHbI, HO 3aTo OoJee
BbIFOJHbI.

Ha yKa3aHHbIX MOPUHUKTAX COCTABAAIOT H TAbAUUbL NPUAUBHbLX
Tedenud. I HUX UCIIO/b3YIOT AJMUTENbHbE HA0MI04eHHS Hal TEUEHHAMHU
Ha CTaHUMAX B OTKPbiTOM Mope. HaGuonenust o6pabaTbiBalOT TeM Xe
MeTOAOM rapMOHHYECKOTO aHaJii3a, MoJyyaloT rapMoHHYeckHe MOCTOSAH-
Hble U MO HUM MNPEeABLIUNC/SIOT TEUEHHS.

KapTuHy pacnpocTpaHeHUs] NMPUJAHBHOA BOJIHBI XOPOWIO MOKa3blBAIOT
KapTol KOTUOAAbHBLX AUKUL, WK TPOCTO KoTudarbrole kaproi. Haspanue
«KOTHAAJIbHbIE JUHHUU» HJH, KOPOUEe, «KOTHAAJ/A1» B3SATO M3 aHTJIMHCKOTO
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cotidal (tide — npuaus, cotidal — conpunusubifl). Korudaiu — aro
U30AUHUU, COCOUHAIOW UE TOHKU, 8 KOTOPbLX NOAHAA 800a HacTynaer
8 00un u TOT e MOMeHT. KapTbi CTPOAT MO AaHHbIM GeperoBblX HabJlo-
LeHHH H ¢ yyeToM penbeda aHa, NpuMeHsAss GOPMYJy CKOPOCTH pacrpo-
cTpaHeHust BoJIHbl (¢ = \jg H ). Koraa BO3MOXHO, MPHBJIEKAIOT 1aHHbIe
camonucueB (mapeorpacoB) OTKPBITOTO MODS, KOTOpble 3alHCHIBAIOT
X0 ypoBHsi BAanu oT 6epera. Kortnaasau 0GbluEO NPOBOASATCS C HHTEpBaA-
jgom B | u 1 oundpossiBatorcss or 0 g0 12 wan no 24 4 npu MOMOILH
«Tabiin OpUIMBOB», B KOTODbIX YKa3blBaeTcsl BpeMs HACTyIJeHHs
MOJIHO# BOAbl B OCHOBHOM NyHKTe (HYyJleBas KOTHUAJb)

Korupanbhasi KapTta, ¢ OAHOH CTOPOHBL, 1a€T KapTHHY pacnpocTpaHe:-
HHUS NPHJIMBHON BOJIHBI — TOCJEN0BATENbHbIE MOJ0XKEHHS TPeGHS NP HIH-
Ba uyepe3 KaXXAbli 4yac BpPeMeHH, C [APYroi —- MOJOXKEHHe B JaHHbIA
MOMEHT OAMHAKOBbIX (pa3 MpHJAWBA. Pa3JHYAOUIMXCH HA OAMH Yac,
T.€. ecJiv Ha KoTHaaau «O» B aHHbI MOMeHT HabJai0aaeTcsl nmoJHasi Boaa,
TO Ha KoTuaaau «6» 6yner manas Bola.

Ha puc. 10.15 nana kornpanbHasi kapta CesepHoro mops, obecrne-
YEHHOTO JAaHHbIMM HaOGJIOJeHHH, MO3TOMY KapTa XOpOllO OTpaxaeT
asaenue. Okasanocs, uto B CeBepHOM MOpe ecTb ABe ampudpomudecKue

4°3.a. 8°s.a. 10

60

C. 1.

0
c.u.

4°3.a. 0 4 8°s.4. 10

Puc. 10.15. KoruganbHas kapta CeepHoro

mopst. CroulHble JIHHHH — KOTHIalH uepe3

2 4, MYHKTHP — BeJHYMHA (M) npuausa (Mo
[ Durpuxy)

To4ku — onHa K 3anany ot lOrnanauu, apyras y 6eperos CKaHIHHABHU.
ITH TOYKM — KaK Obl LEHTPbl, KOTOpble oberaeT MNpWJIHBHAA BO.JHA,
co3palonlasicss NPH HAJOXKEHHH MOCTynaTeJbHOH MPHJIWBHONH BOJIHBI Ha
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OTPaXKEHHYIO WiHn cTosiuylo. [Js 3THX TOYeK XapakTepHbI MaJible, MOUYTH
Hcye3alollde BeJHUUHbBL IPUJHBA NMPH OOMbWIKMX cKOpOCTAX TeueHnd. Ha
KapTe MOKa3aHbl TaKXKe BeJHYHHBI TIPUJIHBOB.

KoTunasbhble KapTbl CTPOAT TaKXKe [/ OTAEJNBbHBIX COCTaBJSIOWHX
PUJHBHON BOJIHBI (CYTOYHBIX, MOJYCYTOUYHBIX H T.A.) MO HX rapMOHHYe-
CKUM mocTosiHHbiM. Ha KapTaX mokasbiBaloT TaKXKe XapaKkTep MPHJIHBOB,
HX BeJHUYHHY (UHCJIOM WM YCJIOBHbLIM 3HAKOM), pe/bed MOBepXHOCTH
Mops (KapTel M30THIC).

HcceaenoBanue npuinsoB B MUpoOBOM OKeaHe B MnociegHee BpeMmsi
npHo6peso OrpoMHble BO3MOXKHOCTH 6arogapsi COBepLUEHCTBYIOLIMMCS
aJbTUMETPHYECKHM H3MEpeHHAM IMOJ0XeHHs] YPOBHSI OKeaHa C HCKyC-
CTBEHHbIX CMYTHHKOB 3eMJI.

10.11.7. Npuaunsmi B orpanunyerHHom omoeme. CeHun

[MpuauBoobGpasyouwas cua NopoxKjaaer NPHAMBHYIO BOJNHY, KOTOpas
MO CBOEl MPHPOIe OTHOCHTCA K BbIHYHOEHHbIM, HO MOXKET pacnpocTpa-
HATbCA U 8 8ude C80600HOU NPUAUBHOU B0AHbL, HA UEM U OCHOBAHO
MOCTPOEHHE KOTHAAAbHbIX KapT. BO3HHKHYB B 01HOM paiioHe, OHa BXOAHT
B ApYyro#, B KOTOPOM MOXKeT BbI3blBaTb MPUJIHBHblEe KoleGaHHS yxe Ge3
NPSAIMOrO BJAHMSIHWSI npuanBoo6pasyioued cuabl. Takod npuauB HocuT
Ha3BaHHe «UHOYyUuposanno20». VIMEHHO HHAYUMPOBAHHBIA NMPHJHB CY-
uiecTByeT, Hanpumep, B Beaom mope, HeGoablOM No pa3mepaM. B 6oab-
IIOM BOJ0eMe MOTYT BO3HUKHYTb NMPHJHBHbIEe KoJeGaHUs Noa Henocpes-
CTBEHHbIM JefcTBHeM MpUJIHBOOOpa3youlel CHJbl, T.e. COOCT8eHHbLL
npuaus. B 3ToM ciiyuae noBePXHOCTh BOJbI YCNeBAaeT MPHHATH MOJIOXKe-
HHe, MeprneHAHKyasipHOe K paBHOAeHCTBYIOUlell CHJ TAMECTH H MPUJIHBO-
obpasyioulei. Tak Kak nocjeiHdAss NepHOAHYECKH H3MEHSeTCsl, TaK Xe
nepHOAHYEeCKH OyaeT W3MeHATbCA H MOJOKEeHHe MOBEPXHOCTH BOAOEMA,
oTMeuaemoil no Geperam KojieOaHWSIMH YyPOBHS MPHJIWBHOTO XapaKrepa,
HO y)XKe B BHMJle HE MOCTynaTeJbHOH BOJIHH, a CTOAYEH.

Tlpumepom coGcTBeHHOro NMPHJMBA MOXET CAYXHTb NpHIWB B Yep-
Hom Mmope. Jlauna mops (okoso 1000 kM) [pocTaTOuHO BejdMKa A
nposiBJieHHsl aeAcTBUS npuaHBooOpasyiouieil CHIbl U B TO XKe BpeMsl
He1O0CTaToOYHa, YTOGbl CYHTATb 3HAUEHHE 3TOH CuJIbl HA aKBAaTOPHH MOps
OMHAKOBOM, H, c/lenoBaTe/IbHO, YTO YpOBeHb MOPS B KaXK/[bll NaHHbIA
MOMEHT HaXOAHTCA B paBHOBECHH, a BCS Macca BOJIbl HaAXOJMTCA B KoJie-
GaTeJbHOM ABHXeHHH. Takoro pona KojebGaHUs HOCAT Ha3BaHWe celui.
ITH cTOSlUME BOJHBI OTHOCATCA K THMY IMHHBIX, NepHoa UX KoJeGaHui
3aBHCHT OT pa3MepoOB BOAOEMA: oL

= (10.23)

T—m—,

rae L — pauna, H — ray6una 6accefiHa. dta ¢opmyJa, Ha3biBaemasi
tdopmysioit Mepnana, no3BoJsieT onpeneasTs nNepHol COGCTBEHHBIX KoJie-
6aHuil B BOgaX OTAeNbHbIX GacCefHOB — 3a/MBOB, yacTeil Mopell, a Tak-

XKe 1 o3ep.
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[Hns YepHoro Mopsl, Kyaa HHAYUMPOBAHHbIA OKeaHOM MDHJIHB He
AOXOAUT, COOCTBEHHBIN TMPHJIHB MOXeT MMeTb BeJHuuHy 10 |2 cm no
KpaitHuM rpaHuuam: batymu Ha Boctoke u byprac na 3anane, npuuem
Korga moJiHasi BOJa Ha BOCTOKe, TO Ha 3amaje MaJgasi, H HaoboOporT.
A y3n10Bast JUHUSL ¢ MOJHBIM OTCYTCTBUEM KoJieGaHUH YDOBHSI JIeXKHT
npu6IM3UTENbHO MOcepefdHe MODs Ha MepuauaHe Mbica Capblu Ha
10>kHoM Gepery Kpbima.

J>x. JlapBuH moJsiaraJ, 4To He TOJNbKO mast UepHOro MOpS, HO W IJs
BogoeMoB AJuHO# 10 2000 M MOXKHO CUUTATh, UTO YpOBeHb MOPA ycneBa-
€T MOAYHHATHCH W3MeHeHHSIM NMPHJAMBOOOpa3yloled CHIbl H NPUHUMATD
NOJIOXKEHHE PABHOBECHS.

dakruuecku B Kaxaod Touke MHpoBOro okeana npuJiMBHble KoJebGa-
HUS YDOBHSI BbI3BaHbl COUETAHHEM MECTHOrO M HHIAYLUHPOBAHHOTO MPHJIH-
BOB, TOJIbKO B pa3HblX MecTax npeo6Jiagaer oquH U3 HUX. Ecin nepuonsl
BbIHY>KIEHHOTO NPHJINHBA W CBOOOJHOrO MeCTHOro APHJIHBA COBMAAaloT,
TO BO3HWUKAeT Pe30HAHC, YCHIUBAIOUIMA NpUIHBHble KoneGaHus. MmeHnHo
TaK pacCMaTpHBAIOT TeHepaJibHYI0 KapTHHY pachpepeseHusl MpHIHBOB
B MupoBoM okeaHe.

O6uiee npenacrasjiende o NpuIMBax B MHpOBOM OKeaHe naHO HA
Kaptax AT/acoB OKeaHOB, rje MOKa3aHbl Xapakrep MpDHJHBA W ero
BeJHMUYHHA.

OnHo W3 BaKHeAWMX HanpasJeHHH H3yUeHWUS] MPUJIHBOB COCTOHMT
B YTOYHEHMH MpeaCcKa3aHWs NPHJIWBHbIX YypoBHed M Teuenu#. [lomumo
TabJdL M aTJacoB NPUJAHBHbIX KoneGaHUH YPOBHSI M TEUEHHH, KOTOpbIe
NpeaBbIUHCSTIOTCH 10 FapPMOHHUYECKHM MOCTOSIHHBIM H aCTPOHOMHUYECKHM
aprymeHtam, HeoOXOAMM YYeT MeCTHblX YCIOBHH M BJAHSAHHSA BeTpa,
KOTOpPbIH MOXEeT CYUeCTBEHHO BJHATb HAa YPOBEHb BOJbI.

10.12. MOPCKHE TEYEHHA

10.12.1. Cnan, ¢dopmupyioliHe TeyeHus.
Kanaccudukaumas MopcKux teyeHmi

Teuenun 8 okeane 8036ymdaOTCA u CcyuiecT8yOT nod delicTauem
08Yx CUN: TPEHUS U CUAbL TANCECTU, COOTBETCTBEHHO U TEHEHUR Pa3dein-
IOTCA HA PPUKUUOHHbIE U 2PABUTALUOHHbLE.

Ipuunn e, NOpoXKAAIOWHX TeUeHUS, MOXKET ObITb HECKOJIbKO: BeTep,
pa3HOCTb IIOTHOCTEH, DPa3HOCTb YPOBHeH, co3gaHHAsi aTMOC(epHbIM
JaBJI€eHHEM WJIH NMPHTOKOM BOAbl H3 peK, W Ap. DTH (DAKTODPbI NPHBOAAT
B JABHMXKEHHe BOAY MoOps, KoTopoe npHobperaer MOCTymnaTeabHbld Xa-
pakrep. Eciin npuuuHbl, BbI3blBaIOLLHE IOCTYNATENbHOE ABHXKEHHE BOb,
NEHCTBYIOT KDATKOBPEMEHHO, TO TMepPeHOC HeBeJWK, W TEUEHHS HMeloT
3MH301HYECKUH, KDAaTKOBPEMEHHbIH CPOK CYLLEeCTBOBAHHA — 3TO Cay4ad-
Hoe Tedenue. Ecau xe onpegensiiouiuit Gaktop nedcTByeT AJAUTEJbHO,
yCTOHYHBO, TO 06pa3yeTcsl Tak Ha3blBaeMOe NOCTOAHHOE Te4enue, JnHen-
Hbl MacwTab kotoporo nopsiaka 1000 kM. KMmenHo Takue TeueHusi
obecrneynBaioT O6MeH BOL MEXAY PAa3JHUYHbIMH YAacTAMH OKeaHa, HMEHHO
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OHY TIePEeHOCSIT TEMJIO W COJMH, T. €. OCYlIecTBAAIT eaHHcTBO Muposoro
OKeaHa.

Ha TeueHusi BJAMSAIOT He TOJNbKO CHJIbI, BbI3BaBLIME HX, HO M CHJBbI
BTOPHUYHbIE, MPOSBISAIOLIHECT BMecTe ¢ BO3HHKHOBEHHeM TeUeHHs: cHJla
BHYTPEHHEro TPeHHs (Bs3KocTb) M cujaa Kopuoauca. DTH cHabl camu
TeuyeHUsl He BbI3bIBAIOT, HO OHH BJIMSIOT Ha cyllecTBylollee TedeHue. Cuaa
TPeHHs Ha TPAHHIAX TeUeHHUS] TOPMO3HT ero, MOrJaoLlas YacTb KHHeTHYe-
CKOW 3Hepruu noroka, a cuia Kopuonuca BbiHYXaeT MOTOK OTKJAOHSTH-
csl OT CBOEro HalpaBJieHHsi B ceBepHOM MOJyUIapHH BIPABO, B I0XKHOM —
BJIEBO.

Jlyuuie Bcero paspaGoTaHbl aBe TeOpHM TeyeHHH: TeopHs DKMaHa,
cBsI3aHHasl ¢ PPHUKLUHMOHHbIMH TEeUeHHSIMH, H Teopusi BbepkHeca, cBsi3aH-
Hasl ¢ MJIOTHOCTHBIMH TEUYEHHAMMH.

10.12.2. Teopua BeTPOBLIX TEYEHHH

B ocHoBe 11060/ TeOpHH TeUEHHH JieXKaT ypaBHeHHs] THAPOAHHAMMUKH,
KOTOpbleé B Ka)XXJ1I0M KOHKDETHOM CJyyae YMNpOLIAIOTCH B COOTBETCTBHH
¢ 3agaueil. B. DkmaHn ocTaBua M3 Bcell cucTeMbl ABa YpaBHEHHS, YUHThI-
BalOLIHE TOJbKO JBe CHJIbl, ypaBHOBELIHBAIOLIHE OfHA APYTYIO: TPEHHS
u Kopuoauca:

2
::-%’;:: — 2 wusin g,

. (10.24)
w9

- > = 2 @ usin @,

=]
=
N

rae p — AMHAMHUYeCKHH Ko3(h@HLUHEHT BA3KOCTH, P — MJIOTHOCTb BOABI,
I U U — KOMIOHEHTbl CKOPOCTH MO OCAIM KOOpPAHMHAT X W Y, OCb 2 —
HanpaBJieHa BHH3, ® — YIJOBasi CKOPOCTb BpalleHHs 3eMJH. Y paBHeHHS
B. dxman cocraBua no ycaosusiv 3aaauu, chopmynnposannord P. Ha-
HCEHOM Ha OCHOBE BbLIBOJOB M3 aHaau3a apeida «Ppama» B CeBepHom
JlenoBurom oxeane (cm. 10.7.3): npemnonaraercsi NJocKuit, Gearpa-
HHYHbIH, 6eCKOHEYHO TyGOKHIA OKeaH, OMHOPOAHBIA MO MJIOTHOCTH H BSA3-
KocTH. BeTtep TOXKe Ge3rpaHnueH H NOCTOSIHEH, ABHXKeHHe YCTaHOBHBLIee-
¢ (cTaunoHapHoe). B 3THX CHJIbHO YyNPOLUEHHbIX YCJAOBHAX H pelleHHe
NOJY4YHJIOCh OYEHb MPOCTbIM:

— n
u = Voe™% - cos (T——az),

(10.25)

v = Voe %¥sin (—2— — az ),

rae V() — CKOpOCTb TeyeHWd Ha [OBEpPXHOCTH OKeaHa, a a =

= Vp @ sin ¢/p
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YpaBHeHHs MOKA3bIBAIOT, YTO TeUeHHe Ha MOBEPXHOCTH OTKJOHSETCS
OT HaMpaBJieHHs1 BeTpa (OHO NMPHHATO BJOJb OCH OPAHHAT), T. €. B Ha-
npaBJ/ieHHd KOMIIOHEHThl v, Ha 45° BNIpaBO B CeBEPHOM MOJYLIAPHH
1 BI1eBO — B 10XKHOM. [Tox moBepXHOCTbIO TeueHHe ¢ rMyGHHOH yMeHblua-
eTcsl N0 abCoJIOTHOH BeJHYMHE MO 3KCMOHEHLMAJbHOMY 3aKOHY H MpO-
NlOJIXKaeT OTKJOHATbCS BIPAaBO B CEBEPHOM MOJIYLIAPHH, BJIEBO — B I0XK-
HoM. TlpoeKuHs Ha MOBEPXHOCTb OKeaHa MPOCTPAHCTBEHHOH KPHBOH,
npoxoasiiei Yepes KOHIbI BEKTOPOB CKOPOCTH (orubaiouiasi), BbIpa3HT-
¢l JorapupMHyecKoi cnupanblo — cnupaJdbio IDKMaHa  (puc.
10.16).

Ha ropusonte 2z = m/a Teuenue
HMeeT HamnpaBJieHHe, MPOTHBOMOJOXKHOE
MOBEPXHOCTHOMY, a CKOpPOCTb paBHa
1/23 (okono 49%) mnoBepXHOCTHOH,
T. €. CKOpPOCTb MPAaKTHYECKH 3aTyXaeT
(clenyetT BCMOMHHUTb TAKYIO XK€ 3aKOHO-
MEpPHOCTb U B BOJIHEHHH) . DTOT FOPH3OHT
z = D, Ha3biBaeMblil eayburoli TpeHusn,
BbIYUCJAIOT 1O dopmyJie

D=2=a\—E— (1026
a pw sin ¢

a BeCb CJIOM HA3bIBAETCS IKMAHOBCKUM
WJH CAOEM TPEHUR.

[ny6rHa tpeHusi, Takum o6Gpa3som,
3aBHCHT OT WHpoThl. OHa n3MeHsieTcs ot
MHHHMaJIbHOTO 3HAauYeHHsI Ha MoJioce 10
MakcMMasbHOro (O6ecKOHeUHOCTH) Ha
3KBaTOpe, Te CHHYC WIHPOThbl paBeH Hy-  Puc. 10.16. Cxema crpykrypu ser-
0. DTO 3HAUMT, YTO MO TEOpHH Berpo- POBOre Teuewns (mo B. IKkmany)
BOE TeueHHe Ha 3KBATOpe NOJKHO pac-

MPOCTPAHSATLCA A0 JHA, Yero B MpHpOLe
Her. To/llMHA CJIOS BETPOBOrO TeYeHHs] MPAKTHUECKH OrpaHHUHBaercs
HECKOJIbKMMH JE€CSITKAMH METPOB.

Ocraercs onpene/inTb, Kyia e HeEPEHOCHTCS BOAA BCETO CJIOS, eclH
TEYeHHs] Ha pPa3HbIX TOPH30HTAX MMeIT pa3Hble HanpasgaeHus. Haiitu
OTBET MOXKHO, MPOMHTETPMPOBAB MO BepTHKAAM AHPdepeHuHaNbHbIe
ypaBHEHHS! MJIS1 KOMIOHEHT CKOPOCTH TeYeHHsi HAa ropu3onTax. [loayuum
BbipaXkeHHe IJIsI nOAH020 noToka 68o00sbl F:

F §° dz=22. F, 0 (10.27)
=\ Uaz = —— = U. .
) w2’
0
OKa3aJ10Cb, 4YTO NepeHOC BOAbl B BETPOBOM TEUEHHH, no 3KMaHy,

MPOUCXOAHT He MO BeTpy, a MepreHAHKY/ISPHO eMy, BAOJb OCH abcuucc.
ITO JIeTKO MOHATb, TaK KaK B OCHOBE TEOPHH JIEXHT MpeanoJioXeHuHe
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O PaBHOBECHH CHJIbl TPEHHSI (OHA HaMNpaBJeHa MO OCH OPAUHAT «BBEPX»)
1 cuasl Kopuosuca. 3HauHT, nocjefHAs] AOJXKHA OblTb HampasJeHa Mo
OCH OpPIHHAT B CTOPOHY OTPHLATEJNbHbIX 3HaUeHHIl («BHH3»), a A ITOTO
nepeHoc Macchl A0JXKeH ObITh HaMpaBJ/eH N0 OcH abcLHCce B MOJOXKHUTENb-
HY10 CTOPOHY (/11 CeBepHOro nojyuiapHs), T. €. BIPaso.

Teopust DKMaHa mno3BoJsieT TaKXKe TMOJYYHTb (OPMYJy CBSA3H
mexay ckopoctsiMu Betpa W M TeueHHst Vo W TaHTeHUHAJbHbIM
TpeHuem T:

Vo T _0,0127W
° \/ﬁp.pm sin ¢ W/s_m [0)

OcHogbl Teopun B. Dkman pan ewe B 1905 r., B nasnbHeidllem 3Ta
Teopus pa3pabaTbiBaiiaCb KaK UM CaMUM, TaK H JPYTHMH YUYEHBbIMH,
pa3paboTka Mpojo/IXKAETCS H Tenepb.

[lIpexkxne Bcero DkMaH NPUMEHHJ CBOIO TEOPHIO K MOPIO KOHEUHOH
ray6uubl. Ilpn 3TOM oOkasaJjoch, UTO pelleHHe 3aBUCHT OT TJIABHOTO
aprymenra H/D — orHolweHust rayGHHBI MecTa K riyOuHe TpeHus. Ot
Hero 3aBHCAT M CKOPOCTb, U YroJ ee OTKJOHeHWs OT BeTpa, H ¢dopma
KpuBOH, orubaiouieil Bekropsl Teuenus. Ilpu H/D = 0,25 yroa otksokHe-
HHSI TeueHHsI Ha noBepxHocTH pased 21,5°, npu H/D = 0,1 yron MeHbLue
5°, BriyGb OT MOBEpPXHOCTH HamnpaBJeHHe W3MeHsleTCsl MaJo, a Mpu
H/D << 0,1 HanpaB/ieHHe BO BceM cJioe OJHHAKOBO. 3HaYeHHe CKOPOCTH
y nHa obpaluaetcsl B HYJb.

B6.113u Gepera cTpyKTypa BeTpPOBOro TeueHUs ycaoxHseTcs. B ugea-
JIL3MPOBAHHOM cJiyyae, Koraa Oeper npeacrasJsieT co60i BepTHKAJbHYIO
JIOCKOCTb, CTeHY BbicOTOH Oouibuie 20, U AHO NOAXOAHT K 3TOH CTeHe
neprneHAHKYJISPHO, 06pa3yeTcsl TpexcjJoHHas cHcTeMa TevyeHHiA. Bepxuuil
c10# ray6uHod D uMeeT HOpPMasbLHO Da3BUTYI0 CTPYKTYpPY CIHpaJu
DKMaHa, MojA HHM JEeXHT CJOH C OAHOPOAHOH CKOPOCTbIO TeUeHHS,
HamnpaBJieHHOH Bro/b Gepera,— 310 epaduenTHoe Tedenue. B cioe ot axa
BBepX Ha paccrosiHie D (HWXXHHA CJOH TpEeHHsA) CKOPOCTb TeuyeHHS
yMeHblIaeTcs H H3MeHsIeT HanpaBJleHHe M0 TAKOH »Ke CHpaJu OT 3Haue-
HHSl CKOPOCTH TEUYeHHS MPOMEXYTOUHOrO CJOS A0 HYJS y CaMOro aHa.
Cxema TakoH CTDYKTYpbl MPHOPEXHOTO TeuyeHHsI MOKa3aHa Ha pHC.
10.17. OHa namocTpupyeT NpuOpexKHYIO UHPKYJISLUHIO BOL NPH CTOHHOM
BeTpe, KOrja pe3yJabTHPYIOLIKI MOTOK BOAbI HanpaBJeH or Gepera. Berep
npY 3TOM HampabJeH Tak, YTo Oeper JIEXHUT C JieBOi CTOpPOHbI (cxema
JAaHa 1Js ceBepHOro noayuapus). Ilpu npoTuBonosioxKHOM BeTpe NoJy-
yaeTcsl aHaJOrMuHas cCXeMa [Js Cay4yasi HaroHa, a BeTpbl, MepHeHIHKY-
JspHble Gepery, He 6yAyT AaBaTb HU CrOHA, HH HAaroHa. DTO HeHATpaJb-
Hblil BeTep. Takas uaeasu3upoBaHHAasi KADTHHA B UUCTOM BHJ€E He BCTpe-
yaercsl, XoTa y npuray6uix 6Geperos (Hanpumep, y KaBkasckoro Gepera
YepHoro mopst) MoXKeT HabJloaaTbcsl CXOAHAs CXeMa.

Y ormenbix Geperos, rae H/D << 0,25, HaHGOIbILIHA CrOHHO-HATOH-
HbIA 3¢ dexT co3naloT BeTpbl, HOpMaJbHble K Gepery, a NpopoJibHOE ero
HanpasJ/jeHHe GyaeT HeATpaJbHbIM.

Ha ocHoBe Teopuu DKMaHa pa3BHBAJIKHCh H NPOAOJKAIOT Pa3BUBATbLCA

(10.28)
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‘HCcllelOBaHHsI BeTpoBblX Teuennid. Ha- Om—

npumep, OblIM pa3paboTaHbl TeOpHH = ”",‘,’,“"fg"’”‘:’”"’

BETPOBbIX TEUEHHH AJsl MEIKOTO MOPSI — =

6e3rpaHHYHOTO H OrpPaHHYEHHOTO pas3- 5

JanuHblXx popM. OnpenesneHa poab aTMoc- ) anylunnoe

(hepHO/i UHPKYJALMH B QOPMHPOBAHHH  pyppgy mevenve

UMPKYJAAuHH Box MupoBoro okeaHa. D—

BoisicHHioCh, UTO Mom BJAMsIHHEM KpaT- Ef npudonnge

KOBPEMEHHOTO BETpa BO3HHKAET TeueHHe = mevenue -

“UCTO 8eTposoe (MHOraa ero Ha3biBalOT atvenm ] ‘

q4ucto Opelgosein), pH KOTOPOM IoJe %%m Z

IJIOTHOCTH He H3MeHsercs. Ecau BeTep

AYyeT MPOAOJXKHTE/NbHOEe BpeMsi M IOJe

MJIOTHOCTH MepecTpauBaeTcs, TaKoe Te-

YeHHe UMeeT APYrylo CTPYKTYpy (BJHA- 5 '

10T nioTHOCTHble cuabl) H. H. 3y6os §'se

Ha3BaJd 3TH TeueHUs Opeligosoimu. nnan §é‘§ .

B HHX MIOTHOCTb BOAbI pacnpenensieTcs s;g- 7 8

TaK, UTO MeHee IJIOTHAsl BOJa OKa3biBa- Lj' Q

eTcsi Ha NpaBOM Kpae notoka, GoJgee SEEN /8

NJOTHAA — Ha JIEBOM (B CEBEPHOM NoO- gg‘g / Z

JyllapHH), BCJAEACTBHE Yero BO3HHUKAeT Qé)q' 6 Z

HAaKJIOH YpPOBHf, a HepaBHOMEPHOCTb \\\°/€\x\>”

pacnpeneseHHss TJIOTHOCTH TMOpOXKJaeT w\‘f@o“ Bemep

NAOTHOCTHOE Texenue. %
/ Z

10.12.3. [InOTHOCTHBIE TeyeHus
Puc. 10.17. Cxema cTpyKTYypbl Teve-

HHH y npurayboro Gepera (mo

Kaxk 6b10 mokazano B pasn. 10.6 B. Skmany)

(cM. puc. 10.2), B 3kBaTOpuabHOH 06-

JacTH MHpOBOro okeaHa MJIOTHOCTb BO-

Ibl MeéHblUe, cJAeJ0BAaTeNbHO, YaedbHbl 00beM 6oJblie, YeM B MOJASIPHbIX
ob6aacrax. CienoBarelbHO, YPOBEHb BOAbI Y 3KBATOpA Bbhllle, YeM B Bbl-
COKHX WIHPOTAX. ITO NPHUBOAMUT K ABHXKEHHIO BOABI MOA YKJOH, T. €. OT
3kBaTopa K nomwocaM. OgHOBpeMeHHO HAYMHAIOT 1eHCTBOBATh CHJIbI Tpe-
Hus U Kopuouanca, ouepranus Geperos, peabed 1Ha H elle HaK/lajgblBaeT-
cs raobanbHas cucteMa BeTpoB. Bce 3To BMecrte B3siToe M (opmupyer
0bwyro yupkyiayuro 800 okeawa.

PaccmoTpuMm poab B co3mauuu TeueHnH pasanuuil miaotHocreit. Ha
puc. 10.18 nokasaHo ceueHHe paBHOMEPHOTO MOTOKA B CEBEPHOM MOJY-
IIapHH, KOTOPbIH HAET «B uepTex». Ha kaxnaylo enHHuUYHYlO Maccy Ha
MOBEPXHOCTH MOTOKA AEHCTBYIOT CHJIbl TsKecTH ¢ H Kopuosnnca K (mas
€/MHHYHOH MacChl OFPAHHUYHMCS YCKOPEHHSIMH), MO3TOMY MOBEPXHOCTb
HAK/JOHEeHAa TaK, UTO OHA MepleHAHMKYJApHAa paBHomeHcTBYylOUleH OOeHX
CHJI. YroJ HakJ/oHa onpenensiior no dopmyJe
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tgﬁ:%:—: 2wousing. (10.29)

ah OTclona HaxomUM CKOPOCTb MOTOKA:

v=gtgp/20sing = (10.30)
=g A h/2 0 Lsing.

Takum o6pasom, cnpaBa Mo TeYeHHIO ypoO-
BEHb OKa3bIBAETCH BhILUE, YEM CJIEBA; 3TO YBEJIH-

Puc. 10.18. Cxema pacuera . poer toniuHy cTONGA BOABI, @ ClEAOBATEb-

HAaKJOHA BOLHOH IOBEPXHO- '

CTH B okeame; Teuewne va- HO, H JABJIEHHE HA HHIXKeJEXKaUIHX FOPH3OHTAX,

npaBJeHO «B depreX»;, ce- B TOM UYHCJE W HA OTCYETHOHW IMOBEPXHOCTH

BEpHOE MmoJyulapue (cM. Huxe) Mexny Tem orTcyeTHas noBep-

XHOCTb AO/IXKHA ObiTb H300apHUecKOH, NO3TOMY
crpaBa JO0J/PKHA pacrosaratbcsi MeHee IJIOTHasi Boja, 4eM CJleBa,
T. €. 10JKHO IPOHCXOAMUTDH MepepacrnpenesneHue niaorHocted. MeHHO Ha
3TOM HBJEHHH W OCHOBAH AMHAMHYECKHH MeTOJ H3y4yeHHs TeuyeHHuH,
OMUCAHHBIA HHKe.

H3mepurb npesbilieHne A A Ha NOBEPXHOCTH MOPS JOCTATOUHO TOUHO
Hesib3sl, HO MOXHO HAHTH ero npubJHXKEHHO, eCJM BOCMOJIb30BAThCS
Junamuneckum merodom, TPeNTOXKEHHBIM B HauaJle Hallero BeKa
B. BbepkHecoM npuMeHHTeabHo K atMmocdepe. B. Cangcrpem u B. Xeun-
JlaHa-XaHceH BUAOHW3MEHHJH ero ans okeaHa. LlInpokomy pacnpocrpaHe-
HUIO gMHaMuueckKoro Mertoga cnocob6erBoBanu pabori H. H. 3y6osa,
KOTOPbIH DAacCUIMPUJ ero CMbiCJA H MpPemyioXKuJd O4yeHb NPOCTOil MeTon
pacyeToB. B 3TOM MeTone HCTIONIB3YIOTCS €AHHULIBI PAGOTHI CHJIbl TSXKECTH
(aMHamMHueckH# peuuMeTp), T. e. paboTa, 3aTpauruBaeMast NpH MOJHATHH
Maccbl B OJIHY TOHHY Ha Bbicoty 1/9,8 M, T. e. NpUGIN3UTENbHO HA ONHH
neuumetp (B eguuuunax CH sto pasuHo 1 k/lx). CooTHolleHHe MeXay
rny6uHON, W3MepeHHOM B auHaMuuecKuX D W B JdHeAHBIX h MeTpax,
3anuuiercs Tak: D = 0,1gh. [ny6uHy MOXHO U3MEpHUTb M B elHHHIAX
nasjenusi — geuubapax (8 CHM — 10* Tla): p = 0,1gh/a, rae a —
yaelbHbli 06beM Boiabl. CBA3b BceX TpeX BeJHYUH 3aluIUETCS:
D=0lgh=pap=-—t="E p =12 =122 (103])

a a g

JTO 3HAYMT, 4TO AJAA BOabl C coJieHOCcTbio 35%o M Temmeparypoit 0°
raybune | M 6yner coorBercTBoBaTh paGota 0,98 gHHaMuuyecKuX MeTpoB
u nasneunne 1,01 peuubapa (101 rlla) BooGuie uuciaoBble 3HayeHUs
3THX BeJHYHH MpH J1060# TemnepaType U cofieHocTH GyayT pasjryaTbhes
B npegenax 3%. 1o no3BoJsieT 3aMeHATb YKcJa, MOJAYyUYeHHble B OLHHX
eMH1uax, APYrMMH, MPOCTO MepeHMEeHOBbIBAsi HX: H3Mepssi [OPHU3OHThHI
B JIHHEAHbIX MeTpax, CUMTaTh MX NAHHBIMH B JeuHOapax.

s ycraHOBJIeHHS CHCTeMbl TedyeHHH Ha NAHHOM yuyacTKe OKeaHa
HaJ0 HMeTb AOCTATOYHO fJIOTHYIO CETKY CTaHUWH W AJNS KaXKA0H CTaHUHH
BbIUYHC/INTD QUHAMUYECKYIO B8bICOTY, OTCUUTLIBAST ee BBEPX OT HEKOTOPOH
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orcdeTHold (HYyaesol) usobapuqeckoi NOBepXHOCTU, NMPUHUMAEMOH 3a
HayaJo oTcyeTa JJst BceX cTraHUuiA. Jlasi okeaHa yacto Gepercst u3obapa
1500 meuubapos, 1. e. 1500 M, Tak Kak 3TO CJOHA IJIaBHOTO TEPMOK/IHHA
(mns1 Mope#it Gepercsl M MeHblle). JIHHAMHYeCKHe BbLICOTHl BbIYHC/IHTb
HEeTPYJHO MO TeMnepaType H CONEHOCTH BOJbl Ha KaXX10M FOPU3OHTE [0
tdopmysne D = pa. 3aTem Ha KapTy HaHOCAT BCe 3HAYEHHUS BbICOT
B JUHAMHYECKHX caHTMMeTpaX (WJH MUIJIHMETPax) ¥ NPOBOAST H30JIM-
HHH, Ha3biBaeMble QUHAMUHECKUMU 2OPU3OHTAAAMU. TeopeTHUeCKH OHU
MpeAcTaBJAAIOT cO00H AuRUU TOKA, IPUUEM HalpaBJeHHe IBHXKEHHST BOAbI
TaKoBO, YTO 60./bILIasl BLICOTA JIEXKHUT CMpaBa Mo ABHXKeHHI0. PaccTosiHue
MeXAy JHHUSIMH OOpaTHO MPONOPLHOHAJILHO CKODOCTH, MO3TOMY OHa
MOXeT ObiTh BbluMc/JeHa [0 Pa3HOCTH AWHAMHYECKHX BBICOT B [BYX
TOYKaXx, JleXKalluX Ha pacCTOSTHUW L ofHA OT ApYyroi:

10A D
U= Sosne T (10.32)

Benencrsue 6/1H30CTH YHCJOBBLIX 3HAUYEHWH AHHAMHUYECKHUX W JIMHEH-
HbIX METPOB AHHAMHYecKHe KapThbl MOKA3bIBAIOT TONMOrpactHIC NOBepXHO-
CTH MOpS.

B Hacrosiuiee BpeMsi 3TOT MeTOJ YCOBEpIUEHCTBOBAH, COBETCKHH
yuenbit A. C. Capkucsn BbiBes (OpMYJbl, BKJIOYAlOIHE H TJIyOHHY
mecta. CnegoBaresnbHo, He TpefyeTcsl elHHAsl OTCUETHAs MOBEPXHOCTb.

JIHHamMuuecKHe KapTbl COCTaBJIeHbl AJ5s1 BCEX OKEaHOB H 151 OYeHb
mHorux mopei. OHM 1A10T reHepasibHYI0 KapTHHY CTAYUORAPHOLU 2e0CTpO-
Guueckold yupkyasayuu, T. e. TaKoH, B KOTOPOH BHyTpEHHee TpeHHe
npeHeOpeXUMO MaJio, a aelcTBywoLlasi CHJia — TPAAMEHT AaBJeHHs —
ypaBHOBelluHBaeTcsl Tosbko cujaoi Kopuosuca. Ilpumep nunHamuueckoit
KapTtbl paH Ha puc. 10.19.

10.12.4. Unpkyasuns Bog B MupoBom oKeaHe

FeHepanbHasi cxema uupKyJasiuud Boax B MupoBom okeaHe orpa-
’KaeT OCHOBHble 4epThl peaJsibHbIX TeYeHWH Ha ero moBepxHocTH. Ha
puc. 10.20 noka3aHbl rJaBHble 3JIEMEHTbl CHCTEMbI LHDKYJSIUHH:
TeUeHUS! 30HAAbHbIE U MePUOUOHAAbHbIE, WUKAOHUYECKUEe U QHTU-
UUKAOHUYeCKUe, nOoepanuiHbie, paszdeisrouyue ux GpouTsl, Ousepeex-
Yuu U KoHBepeeHuuu.

[loBepXxHOCTHAsI LMPKY.JIsillMsl 3aXBaTblBaeT BEpPXHHH cjoif Hax H30-
tepmoit 4° C, T. e. okosio 1,5 KM, U B OCHOBHOM OHa onpejeJsisieTcsl aTMOC-
¢depHoil LnpKyasuMel, BeTpom (Ha aBe Tpet). HurkHue ciou ToXKe He
HaxomsiTcsl B nokoe. JIBHXKeHHe UX BbI3BAHO OTYACTH ABHXKEHHEM BepXHe-
roO CJIOfl, @ OTYACTH — Pa3JHUUSIMH TeMMepaTypbl U COJNEHOCTH, T. €. 3TO
TepMOXaIUHHAA yupkyasiyus. B nepeHoce macc npeoGianaer UHPKYJs-
LHMSl B BeDXHEM CJI0e, B Heit yyacTByeT B TpH pa3da GOJjbllas Macca BOJbI,
yeM B HHXKHHUX CJOSIX.

OnHaKo pearvHas KApTuna Tederul 3HA1UTEAbHO CAOJCHee NOKa3aH-
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cxemy (cm. puc. 10.20), HO H paTb CXeMaTHYECKYIO KAPTY OCHOBHbIX
rewenuli Muposoeo oxkeana (puc. 10.21). B tabn. 10.5 naHbl Ha3BaHus
TeYeHUH M KpaTKasl UX XapaKTepHcTHKA. TeueHus, TemnepaTtypa B KOTO-
pbiX Bbillle cpegHell TemmepaTypbl AJISI TeX »Ke LWHMPOT, Ha3biBalOTCS
TENAbIMU, 3@ HHXKE — XOA0O0HbIMU.

Ta6aunna 105 Ochnoshbie Teyenns MupoBoro okeana*
Ha3ssanue TemnepaTtypHas YcToiunBocTb Cpennss
rpajaums CKOPOCTb,
cM/c
Tuxuii okeax
1. CesepHoe Hei#itpasnbHoe Ycroitunsoe 80
naccarHoe
6a. MuHnanao HeiiTpasbHoe YcToitunsoe 30
6. Kypocno Tennoe Becbma ycroiunsoe 35
11. Cesepo-TuxookeaHckoe HeittpasbHoe Y croitunsoe 35
22. Aassicka Tensi0e Ycroiunsoe 15
22a. Aneyrckoe He#itpanbhoe Heycroitunsoe 15
28. KypuJao-Kamuarckoe XosonHoe Ycroitunsoe 25
(O#isicno)
14. Kanudophniickoe Xononsxoe Heycro#unsoe 12
19. MexnaccatHoe HeiiTpasbHoe Ycroitynsoe 50—130
(3KkBaToOpHaJbHOE)
NpOTHBOTEYEHHE
2. lOxHoe maccaThoe He#rpasbHoe Ycroiiunsoe 95
7 Bocrouso- Tenusoe Ycroitunsoe 20
ABcrpannitckoe
13a. IOxHo- He#tpanbHoe Heycroitunsoe 5
Tuxooxeanckoe
15. TlepyaHckoe XoJsi0qHOE Cnra6o ycroiiunsoe 10
15a. dab-Huubo TenJsioe Cnabo ycroiiunsoe —
13. AHTapkrHyeckoe HeiirpasabHoe Ycro#unsoe 25—75
LHPKYMAOJIsipHOe
HHoudickuii okean
5. lIOxHoe naccarHoe He#irpaabhoe Ycroiunsoe —
10. Aryabsicckoe Tennoe Becbma ycroitunsoe 70
(MrospHoro Mbica)
18. 3anaaHo- XoJsoaHOE Heycroitunsoe —
AsctpaJniickoe
13. AHrapkrHyeckoe Hei#iTpasbHoe Ycroiunsoe 256—75
LHPKYMNOJsipHOE
Cesepnoui Jledosureii okean
23. Hopsexckoe Tensi0e YcTolynsoe —
24. 3anaaHo- TenJoe Ycroiiunsoe —
Ulnnu6epreunckoe
25. BocrouHo- XoJsoaxoe Ycrotiunsoe 50
pensnanackoe
25a. 3anapHo- Tennoe Ycro#unsoe —

I'pennanackoe
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ITpodoascenue taba. 10.5

Ha3sauue TemnepaTypHas Yctoiiunsoctb Cpenussn
rpajlauHs CKOpOCTb,
cM/c

Araantudeckull okean

3. CesepHoe maccaTHoe HeiitpanbHoe Ycroitunsoe 25
8. Tonbgperpum Tenjoe Becbma ycroiunsoe 75
12. Cesepo-AT/aHTHyecKoe Tensioe BecbMma ycToHuuBoe 50
4a. Kanapckoe Xogaoauoe Ycroitunsoe 50
27 - Upmuurepa Tenusoe Ycroiunsoe —
26. Jla6panopckoe Xosonxoe Ycroituusoe 75
20. MexnaccaTHoe HefitpanbHoe Ycroitunsoe 75
NPOTHBOTEUEHHE
4. lO>Hoe naccaTHoe Heiirpanbhoe YcTo#unsoe 95
9. Bpa3snsbckoe Tensoe Ycroituusoe 25
13a. Oxwuo- HeiitpanbHoe Ycroiunsoe 65
AtaaHTHUeCKoe
17 BeHrebckoe Xosonxoe Ycroiiunsoe 25
19. doskneHackoe XosionHoE Yctoitunsoe —
13. AHrapKrHueckoe Heiirpasnbhoe Ycroitunsoe 25
LIHPKYMAOJISipHOE

* Homepa B Tabsnue coOTBETCTBYIOT HOMepaM Ha Kapre puc. 10.21.

10.13. YPOBEHb OKEAHOB H MOPEH

CBo6GoaHas noBepxHocTb MUpPOBOro okeaHa n0J/KHa Gbl HMeTb (Op-
My eeouda — (Uryphl, cjerka oTJaHyalUliedcs OT NPaBHJBHOTO 3JIHIICO-
Ma BpaleHHs, KOTOPHI co3paercs cHAaMU TATOTEHUS U LEHTPOOeKHOH
M3-3a cytouHoro BpaueHus 3emaun. OTanude reouga OT MpaBHJAbHOH
reomeTpHyeckoit ¢urypbsl 06yc/NOBJEHO MpeXAe BCero HeomgHOPOAHbIM
pacnpejeneHHeM macc B Teje 3eMJH; 3eMHas KOpa MO OKeaHOM W MarTe-
PHKH K TOMY XKe CJIOXKeHbl MopoAaMH pa3jHuHOH MJIOTHOCTH U Pa3JIHUHO-
ro o6bema. Ha ¢opmy reonna BAnsOT U pasiuuus cpeaHero atMocdep-
Horo paBJjieHus. HeBo3aMmylieHHas MOBEPXHOCTb OKeaHa MNPHHMMAETCS
B KayecTBe OCHOBHOH, «HYJNeBOH» a/s1 OTCYeTa BbICOT CYWIH M TIAYOHH
oKeaHa. PeasibHasi MOBepXHOCTb OK€aHAa, KaK 3TO BHAHO M3 Mpeabiaylero
mMaTtepHaJa, NOCTOSTHHO HCMbITbIBaeT BO3MYLIEeHHs, Bbi3biBaeMble BOJIHE-
HHEeM, NpHJHMBAMH{, TeUeHHSIMH, pa3iHYHEM TMJIOTHOCTeH, H3MEeHeHHeM
o6bema M Macchbl Boabl B oOkeane. BoamyuleHnss o6.1apaior pasHbIMH
nepHogaMH H aMIJIMTYAaMH, YTO CO3/1aeT OTPOMHbIE TPYAHOCTH B Onpene-
JIEHHH TOJI0KEeHHS] YPOBEHHOI MOBEPXHOCTH. 3a MOCJaeAHHe Toabl Noyya-
10T Pa3BHUTHE CNYTHUKOBbIE aJ1bTHMETPHUECKHE H3MEPEHHS, KOTOPbIE YXKe
NO3BOJIHJIH OGHAPYXKHTb OTK/NOHEHHS peaJibHOH MOBEPXHOCTH OKeaHa OT
TeopeTH4YecKoro pegepeny-eceouda Ha NeCATKH MeTpPOB B 00e CTOPOHbI.
Tem He MeHee eceoud ocraercs 3K8UNOTEHYUAAbHOU NOBEPXHOCTHIO, HA
KOTOPOU COXPAHAETCA 00UHAKOB0E 3HA4EHUE NOTEHYUAAQ CUAbL TANECTU.

340



Bce pedopmauun ypoBHS MPOUCXOASIT OKOJIO MOJOXKEHHS paBHOBe-
CHsl, MOITOMY IMepHOAHYEeCKHe H cayuyaiHble OTKIOHEHWT MOTYT ObiThb
HCKJIOUeHbl TyTeM ocpenHenus. Torga ocTaHeTcs TObKO BJAHSIHHE MOCTO-
SIHHBIX (pakTOpoB. MIMEHHO TaKo# pesibed MOBepPXHOCTM OKeaHa MOKa3bl-
BaeT AuMHamuyeckas kapra (cM. puc. 10.19) B Muposom okeane pa3sHo-
CTH OTK/JOHEHHH YDOBHS, KaK NMOKa3blBAIOT pacyeTbl, MOTYT AOCTHTaTh
2—3 M Ha paccTOAHUAX B ThICSIYH KUJIOMETPOB TONbKO H3-3a TeueHUH.

Bbicota (pakTHUecKOi ypOBEHHONH MOBEPXHOCTH MODPSl HajJ HEKOTOpOH
OTCUETHOH MOBEPXHOCTbIO HA3bIBAETCH YpOBHEM MOpPA W H3MepsieTcs
B caHTHMeTpaXx. PaccmarpuBaercs HeCKOJbKO XapaKTEPHUCTHK YDOBHS:
MCHOBEHHbIL, CYUIECTBYIOLIHN B NAaHHBIA MOMEHT, CpeOHull, HausbiC L
H HaQuxu3wul 3a pa3ivuHble UHTEPBAJbl BDEMEHH — CYTOUHbIL, Oexad-
HbLi, MecA4HbLl, 2000801, MHOZOAETHUL U T. 1. 3 HYAb OTCHETA TOXEe
NPUHUMAIOTCA pA3HbIE NOBEPXHOCTU: HAMHU3WIAA CH3UTHAHAs MaJas
BOJA, CPEeNHSAA CH3MTHIHAS MaJas BOja AJs MOped C NpHIMBAMH, cpel-
HHH MHOrOJIETHHH ypoBeHb 1/t Mopeill 6e3 npuauBoB. OTcueTHble NOBEpPX-
HOCTH NPHHHUMAIOTCH 32 HYAb eaybun — ypOBEHb, K KOTOPOMY INpHBese-
Hbl BCe rayOHHBI, MOKa3aHHble HAa KapTe, TaK KaK H3MepeHHs TIyGHH
MOTJIM TMPOW3BOAMTBCA TNpPH PA3HOM CTOSIHHM YPOBHA. Al Kaxmoro
YPOBEHHOrO MOCTA, Ha KOTOPOM IMPOU3BOASATCH HAGJIONEHHS, MOXKeT
CyLIECTBOBATb CBOH HYyAb NOCTA, M MOJOXEHWE ero MNpHBSA3bIBaeTCH
HUBEJNHPOBKOH K roCcyapcTBEHHOH CHCTEMe BbICOT; B Hallled CTpaHe 3TO
Banrtuitckast cHcrema.

10.13.1. KparkoBpemeHHbie KoaeOaHnsi ypoBHS

Boiute 6b11H paccMOTpeHbl KpaTKOBPEMEHHbIE, P00/ XKHTENbHOCTBIO
B yacax M B CYyTKax, nepuoguueckue kose6aHusi ypOBHSA: MPHJIHBLI, ceHLIH.
Ho MoryT npoucxomuTb M HemepuoaHueckHe KoseGaHHs, Bbi3blBaeMble
CHHONTHUYECKHMH MpoleccaMd B aTMocdepe, BJAHAHHEM NaBJEHHS H BeT-
pa, MO3TOMY WHOTA OHH HA3bIBAIOTCH awemobapuveckumu Korebanuamu
yposra. ATmoctepHblie npolecchl BbI3bIBAIOT B MOPE NMPHOPEMHYIO LHPKY-
JAUMIO H MPUBOASAT K MOBbILIEHUSAM (HATOH) MU K MOHHXKEHUSIM (CrOH)
ypoBHs y Gepera. DTH KoJieGaHHS HA3bIBAIOTCS C2OMHO-HASOHHLIMU.

Pasmax kosne6aHuil GbiBaeT MeHblue Y NpUrayOblx 6eperoB H GoJblue
y orMmenbix. B 6yxrtax W B 3ajqHBaX y MeJNKOBOQHbIX GeperoB HaroHbl
NnojAHWMAlOT ypoBeHb 10 3—4 M, Kak 310 Habuogaercs B Hescko#t ry6e,
B BepliMHe TaraHporckoro 3aJjuBa; NpH BecbMa NOJOroM mobepekbe
6oJsiblIMe CTOHHO-HAroHHble KoJsieGaHUSI YpOBHSI COMPOBOXKAAIOTCA Me-
peMelieHHIMHY ype3a BOAbl Ha COTHH METPOB M KHJOMETpPbI: TO 3aJHBAaeT-
cd cyuwa, Tto oOHa)kaercss mHO Mmopsi. Karactpoduuyeckve macuitabbl
CTOHHO-HArOHHble Ko/JeOaHHS ypOBHS MPUHHUMAIOT MPH MPOXOXKAEHHH
TapyHOB.

CroHHO-HaroHHble KoJie6aHWSl YpPOBHSI — sIBJIeHHE OYeHb CJOXHOe,
L5l €r0 MOHMMAaHHS HEeOOXOAMMO YYHTbIBATb XapaKTep CHHOMTHYECKOIro
npouecca, oyepraHusi O6epera M peabeda JHAa MOpPSA, AMHAMUKY BOZ,
BKJIIOUAsl TeUEHUS, MPUAHBHbIE U ceflueBble KoaeGaHus. M3yueHue Crou-
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HO-HATOHHBbIX KosleGaHHI YypOBHSI MOKa3aJlo, HampuMep, YTO B KaTacTpo-
(HUYEeCKUX JIEHHHTPAACKHX HABOJHEHWAX HIPAeT poJb XapaKTep LHKJIO-
HOB W HX mpoxoxaeHus no Banatuiickomy Mopio, ajHHHAs Bo/HA cefille-
BOrO THMA B OTKPBITOH YaCTH MOPS, HaKOHeLl, Ppe30HAaHC BOJH NPUJIHBHOTO
nepuona B Hescko#t ryGe.

Hast Kaxaoro yuacrka Gepera MOXHO BB/ HTb CTOHHbIE, HArOHHbIE
u HeliTpanbHble BeTpbl. [Ipn 3TOM HanpaBJ/ieHusl 3TH MOTYT ObITb pa3iny-
HbIMH /sl pa3HOH CHJIbI BETPA M CBA3aHbl C pa3MepaMH aKBAaTOPHH, HaJ,
KOTOpOii ayer BeTep.

K croHHO-HaroHHbIM KOJEeGAHHSIM YPOBHAI MOXXHO OTHECTH H MYCCOH-
Hble KoJieGaHHus, OTJHYalouiHecsl NpaBUJIbHOH Ce30HHOH NepHOAHYHO-
cTblo. OHU 3aMeTHBI Ha BCeX nobepexXbsiX MYCCOHHbIX paitoHoB MHpoBo-
ro OKeaHa.

Bce 8udbl C2OHHO-HA2OHHbIX KOACOARUL YPOBHA CBA3AHbL AUWb C ne-
pemeweruem Macc 800bl, U BCAKUL HA2OH 8 OOHOM Y4aCTKe MOPA C8A3AH
CO CCOHOM 8 Opyeom, U CpeaHuUll YpoBeHs MOPS NPU 3TOM HE U3MEHAETCH.

10.13.2. Ce3oHHble KONe6aHNA YyPOBHA

sl BbISICHEHHS CE30HHbIX (BHYTPU20A08bIX) KOACOAHUL YPOBHA
MCMOJb3YIOTCSI BEJIMUHHBI CPeHero MecsuHoro yposHsi. Takoe ocpenHe-
HHE «CHHMAaeT» BJHSHHE CJAYYaHHbIX H KODOTKOMEPHOAHBIX, BILIOTb 10
NPUJIUBHBIX KojleGanui. KonebGanusa onpenensilorcss H3aMeHeHHeM o6beMa
BOAbl B 6acceiiHe, UTO, B CBOIO Ouepejib, MOXKeT ObITb BbI3BAHO H3MEHEHHU-
€M Macchl Boabl (BOAHbIM 6ajaHCcOM) HJIH M3MEHEHHEM MJIOTHOCTH BObl,
T. €. ee TeMIepaTypbl H coJeHOCTH 6e3 u3MeHeHHs Macchl Boabl. K atomy
ciaenyer NpH6aBUTL euie BJIHSAIHHE CE30HHBIX KoJe6aHHi aTMoc(epHOro
JaBJIEeHHs U BETPOB, UTO TAKXKe [laeT CBOH BKJ/1aJ B 3aKOHOMEPHOCTb X013
YPOBHS.

BHyTpHrogoBble kosie6aHusi YpOBHSI MOpPSl HEBEJIMKH H H3MeHSI0TCS
B npenenax 20—30 cm. HanGonee BbicoKOe nosioxkeHHe YypOBHSI OGbIYHO
MPUXOAUTCH Ha JIeTo, Koraa Bce (aKTopbl BeayT K €ro poCTy: MeHbluee
arMocdepHoe JaBJjeHue, cjabble BeTpbl, BbICOKHE TeMMepaTypbl, CTOK peK
BeCceHHero no/aoBoabs. 3UMOH Bce (AKTOpbl HamnpaBjeHbl B CTOPOHY
noHH>XeHus1 ypoBHA. [Ipn 3TOoM 3ameveHa euje pa3HMUa B Xapakrepe
KJIMMATHUECKOTO THMA aTMOC(hepHOH UHPKYJSUHH. YKa3aHHble Bbllle
C€30HbI MOBbILIEHHOTO H MOHHXKEHHOTO CTOSTHUSI YPOBHS OTHOCATCA K MYyC-
COHHOMY THMY UHPKYJSUHH, NPH 30HAJBHOM THME KapTHHA o6GpaTHas:
NOBbILLIEHHbIH YPOBEHb MPHXOAHTCA HA 3HMHee BPeMsl, a MOHHXKEHHbIH —
Ha JerHee (puc. 10.22).

Muorpa ce3onHbie KosleGaHHS YPOBHA OKa3biBAalOTCA (oJiee CJ0XHbl-
MH, Kak, Hanpumep, B baaruiickom mope, rae Haba100a10TCA 1BA MAKCH-
MyMma: JeTHHH u ocenHuil. [lepBbiit onpepensieTcss OObIYHBIM TOLOBBIM
X0OOM FHAPOMETEOPOJNOTHYECKHX XapPAKTEPHCTHK, BTOPOH, OCEHHHH, CBA-
3aH C OCEHHHM MaKCHMymom atMmocdepHbiXx ocagkoB B GacceilHe mops
W yBeJHYeHHeM MaTepHkoBoro ctoka. [locnexHuit okasbiBaeT oueHb
CHJIbHOE BJIHSIHHE HA CEe30HHbIH X0 YPOBHA B AapKTHYECKHX MODSAX.
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Puc. 10.22. T'onoBo#i Xox ypoBHS 1IpH MYCCOHHOM (a) W 30HajbHOM (6) THnmax
uupkyasuun armocgeper (no H. M. Eroposy):
I — Bantumop (Yecanukckui 3aaus), 2 — Batymu (Uepuoe mope), § — lllarr-3ab-
Apa6 (Ilepcuackuit 3aanB), 4 — Mepryu (bewraabckuit 3anus), 5 — Mauuaa (dPu-
aunnuMckHe octpoBa), 6 — Kuitpy (o. Tadsaub), 7 — [Teueura (BapeHueso mope),
8 — KaGensou (Hopsexckoe mope), 9 — I'puuok (Mpaanackoe mope), /0 -— Xapauu-
rey (Cesepuoe mope), // — Cumcon (Kanapa), /2 — Buktopus (Kauana)

Benukne cuGupckie pekH BHOCAT B 3TH MOpPSl KaXK[AblH TOA OKOJIO ABYX
C MOJIOBHHOM ThicSIY KYGHUECKHX KMJIOMETPOB BOAbl, H 90% 3TOrO KONMUe-
CTBA MPHUXOAMUTCS HA yeThlpe JeTHUX Mecsiua. [lpurom GOsblIYyIO YacTb
roga 3TH MOpS MOKPbLITHl JbAOM, KOTOPbIH CHJbHO cr/aXXHBaeT kKojeba-
HUS YPOBHS.

[TpoucxonsiT ce3oHHble H3MeHeHHs] YPOBHS M B CBSI3H C TasiHHEM
JIbOB H 3aMep3aHueM BOJAbl, HO 3TH KoJieGaHHWS OUeHb MaJibl B MacllTa-
6ax okeaHa.

10.13.3. JoaronepnoaHbie H3MEHEHHS YPOBHSA

M3 cpenHux MecsuUHbIX YPOBHeH MOXHO MOJYYHTb CpefHUH roaoBOH
ypOBeHb [/l KaXa0ro otiaenbHoro roga. OHH 0Ka3blBAlOTCS pPa3/HYHBI-
MH, UTO MOKa3blBAET HA CYLIECTBOBAHHE MHO2OAETHUX WJIN MEHC200086lX
Koaebanuli. Kone6anusa oTrpaxkaloT H3MEHUHBOCTb TAKOrO XK€ Xapakrepa
B aTMocdepe, a HX NMPUPOAA elle He BbISICHEHAa, TaK >Xe, Kak M NMpHpoaa
JAJTUTEJbHBIX KIMMAaTHUECKUX H3MeHeHHH. B Haule Bpems padmax mexro-
J0BbIX KosebGaHuil ypoBHSI ykJaabiBaercst B 20—30 cM. XoTs 3aKoHO-
MepHOCTb KoJie6aHWH BBHISICHHTb elle He YAaJdocb, HO €CTb MOMbITKH
OGHAPYXHTb KAaKylO-TO WX MEePHOAMYHOCTb. TaK, aMepHKAHCKHH yueHbIH
X. Mapwmep, u3yuas MHOroJieTHHH xoj YpoBHs y Geperos CesepHOH
AMepHKH, pHLIesa K BbIBOAY, YTO NEPUOAHUYHOCTD KoJeGaHH) YPOBHS Ha
Atnantiueckom noGepexbe 9 set, Ha THxookeaHckOoM — 4—5 JieT.

CyuiecTBy10T H eLle 6oJiee qJMTebHble KOleGaHHs -— 8eK08ble, H3Me-
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psieMble MepHOAaMH B HECKOJIBKO AECATHJIETHH U coreH JeT. OHH H3yueHbl
ele MeHblUe.

CyliecTBYIOT, HaKOHEL, H eule 6osiee MJIMTENbHbIE NEPUOABI Koseba-
HHUS YDOBHS1, nepUO0bl 260402UHECKO20 MACUTAOA — ThICAYENeTHS U MHJI-
JHOHBI JeT. OHW cBA3aHbl KaK C U3MeHEeHHeM Macchl BOAbl B OKeaHe —
sgcrarudeckue KoAeOanus YposHa, Tak H C MeOAEHHbIMU, InelipoeeHuye-
ckumu Osuncenunamu 3emHold Kopst. IlepBble cBA3aHbl rM1aBHbIM 06pa3oM
¢ H3MeHeHHeM 06beMa MaTepUKOBbLIX JIeAHHKOB, BTOpble — C TEKTOHHUUE-
CKHMH [IpolleccaMu W u3meneHneM ¢opmbt M pazmepos okeaHos. [locaen-
Hee 06CTOSITENLCTBO CO3/1a€T OrPOMHbIE TPYAHOCTH B OnpejeseHnH abco-
JIOTHOrO MoJioxKeHHs1 ypoBHsl. Kak ObLio CKa3aHO, OH onpepaensiercs Mo
OTHOILEHHIO K HeKoTopoMy «HyJo Bbicot», B CCCP — k bBauaruiickoit
cucteme. Ho ecaiu cyuwa He HemogBHXKHA, TO H HYJb He aGcosioren. Jas
Bantuiickoit cucTembl 1eHCTBHTENbHO 3aMeYeHO 3aKOHOMEPHOE OAHSITHE
denHockaHanu co ckopocTbio 10 | cm/rox. Ero cBs3biBaloT ¢ Tasinuem
JIETHHKOBOTO LIHTA W BOCCTAHOBJIEHHEM H30CTa3HH.

CaenoBaTtesbHO, HEOGXOAWMO  TUiATeJNbHOE M3y4yeHHe ° YPOBHS
MupoBoro okeaHa, Tak KaK OH MOXET CJYXKHTb OMOPOH OTCYeTa BbICOT
M rayGHH TOJbKO TOrAa, KOrfa XOpOWO HM3BecTHAa H3MEHYUBOCTH €ro
KoJie6aHui.

H3y4enue yposna Muposozo okeana neobxodumo dan ydosaersope-
HUR 4pe3suiialino 60461020 KPYea UHTEPECO8 — OT HUCTO NPUKAAOHBIX,
YACTHOIX, KAK COCTABAEHUE HABUSAUUOHHbIX KAPT, W KPYNHeLX, KaK
usydenue KAUMATa, U 0o 2A06AAbHbIX HAYHHBIX NPOOAEM 2e0A02U4eCKO2O,
2eopusudeckoeo u eeode3udecko2o xapaxkrepa.

10.14. BOAHDBIE MACCb! OKEAHA

10.14.1. OcHoBbl yueHHsi 0 BOJHBLIX mMaccax

¥Yxe Ha nepBbIX 3TAanax H3yuyeHHs: okeaHa o6paulasoch BHUMAHUE Ha
pasJjiHuMe XapaKTepUCTHK BOAbI B Pa3HbIX paHOHAX OKeaHa, ma)e OJH3-
KHMX Apyr K apyry. Pa3dnnuanuch Boabl TeM/ble H XOJIOQHblE, BOAbI coJie-
Hble W ONpecHeHHble. DTH BOAbl OJHOBPEMEHHO OTJIMYAJHUCh MO LBETY, MO
60oraTcTBy OpraHHuecKOH >XXH3HH U T. 1. ABcTpuiickuil yuenblit A. dedanr
BnepBbie (1929) ynorpebus TepMHH «800HbIe MACCHLY, HO pacCMaTPUBaJI
ero y3kO, B acleKTe pelleHWs] 3ajayd O CMEIWBAHWW ABYX HJH Tpex
BoaHbIX Macc. OgHako ugess umena Gosbuioe 3HadeHue. OHa pa3BuBa-
Jlacb MO aHAaJOTHH C y4YeHHWeM O BO3AYUIHbIX MaccaX, pa3paGoTaHHBIM
B 20-X rogax HOpBeXXCKOH LUKOJIOH MeTeopooroB-CHHONTHKOB. CHHOMTH-
yeckast METEOpOJIOTHSl paccMaTpHBaeT aTMocdepy Kak CUCTeMY pasJjunu-
HbIX BO3JYWHbIX Macc — apKTHYECKMX H TPONHYECKHX, MODCKHX W KOHTH-
HEHTAJIbHbIX W T. 1., KOTOpble 06J1a1al0T OnpeneeHHbIMH XapaKTepUCTH-
KaMH: TeMMepaTypoH, BJaXXHOCTbIO, NPO3pAavyHOCTbIO M T. 1. Bce oHu
HaxoaATCs B ABHXKEHHH, CONIPHKAcaloTcs, 06pa3yst LMKJIOHbI, aHTHLHKJIO-
Hbl, POHTbI, YTO B JBH)KEHWH, BO BpeMeHH H BOCIPHHHMaeTcs Kak
CHHONTHYECKHe npouecchl B aTMocdepe, Kak noroaa.

B okeaHe nporekaloT aHaJOrMuHble NPOLECCHl, HO Gosiee CJ0XKHbIE H3-
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3a CyUleCTBEHHOH pa3HHUbl B MJIOTHOCTH CpPel, B BA3KOCTH, B CKOPOCTH
IBHXXeHHS U T. 4. B HacToslee BpeMsl NMOHATHE «BOLHASl MAacca» MOXHO
npuusitb B ¢opmyaupoBke A. JI. Ho6poBosbckoro (1947): «Bommoil
Maccod cjelyeT Ha3blBaTb HEKOTOPbIH, CPABHHTENbHO 60JbliOH 06beM
BOAbI, (OPMHPYIOLLHHACA B onpeleneHHOM palioHe MupoBoro okeaHa —
ouare, HCTOUHHKe 3TOH BOJAHOH Macchl, 06J1a4a0UIHi B TeueHHe AJHTe/b-
HOTO BpEMEHH MOYTH T[IOCTOSIHHBIM W HenpepbiBHbIM pacnpeaeneH’em
(hH3HUeCKHX, XHMHUYECKHX H OHOJOTHYECKHX XapaKTepPHUCTHK, COCTaBSAIO-
WIMX eJHHbIl KOMIJIEKC, H pacHpoCTPaHAIOUIMHCA KaK OJHO, edHHoe
uesoe».

Kaxnas sodnas macca, Kak noHsiTHe reorpacduyeckoe, xapakTepHsy-
eTcsl onpejesieHHbIM KOMIJIEKCOM nokasarteseill — (H3HYecKHX, XHMHue-
CKHUX, GUOJIOrMUYECKHX H [laKe Te0JIOrHUecKHX H CBSI3aHa C ornpejeseHHbIM
TeyeHdeM. B Komnsiekc nokasateseil BXOAAT TeMnepartypa, COJIEHOCTb,
IBET, NPO3payHOCTb BOJbI, COAEpXaHHe KHCJA0pojJa, cepoBOAOpoAa, He-
KOTOpble XHMHUYECKHEe KO3 (PHIHEHTb!, H30TONHBIH COCTaB BOAbl, MHHepa-
JIOTHUECKHI W XHMHYECKHH cOCTaB B3BeCH, BUJAOBOW COCTAaB MJAHKTOHA,
6enroca u T. I. B Ka)kpo#t BogHO# mMacce Bblaessietcs ee 20po ¢ Haubosiee
OTUETJIHBO Bblpa’Ke€HHbIMH MOKa3aTeJsiMH (HMHAEKCaAMH) CO 3HAaUYeHHUSIMH,
6/M3KHMH K TaKOBbIM B ouare, pakoHe ¢OpMHpPOBaHHS 3TOH BOAHOMH
macchl. OT siipa K BHEUWIHUM TpaHHLl@M BOAHOH Macchl 3HAUeHUs MoKasa-
TeJled HU3MEHSIIOTCH, HO B oOnpejleseHHbIX Apeaenax, AONYCTHMbIX IS
JaHHOW BoAHOH Macchl. M3MeHeHue 3HAUeHUH XapaKTEPHUCTHK BOJHOH
Macchl, ee TpaHCPHOpMayus NPOUCXOAAT MOJ BJIHSIHHEM TpeX NPHUHH:
fiepexoja U3 OJHONH KAMMATHUECKOH 30HbI B APYTYIO, M3MEeHEHHS] BHEWHHX
yCJIOBHH B palioHe pacrnoJioxKeHHsl BOJHOH Macchl H CMELUMBAHHA C COCel-
HUMH BOJAHBIMH MaccaMHu. [lepBbli BMA HOCMT Ha3BaHHE 30HAAbLHOU
TpaHCPopmayuu, TaK KakK OH CBSI3aH C IlepeMelleHHeM MO MepHAHaHy
(Tenable ¥ xosoaHble TeueHus). Bropoit BuL — cesonnan tparchopma-
yus, CBA3aHHas He C NepeHoCOM BOJHOH MaccChl, a C CE30HHBIM H3MEHEeHH-
€M THAPOMSTeOpPOJIOTHYECKHX XapaKTePpHCTHK Ha MecTe; BHOBb 06pa3ylo-
LlylOCS BOAHYIO Maccy TOTAA MOXHO Ha3BaTb pPA3HOBUOHOCTHIO WIH
modugpukayuelt nepBod (Hanpumep, 3UMHSS DPA3HOBUAHOCTb, JETHSSA
moaucduKauus). TpeTuit BUI Ha3biBaeTcs Tpaucgopmayuel cmeuenus:
BCJEJCTBHE MepeMellnBaHHA ABYX BOJHbIX Macc (OpMHpyeTcsl TpeTbs
C MPOMEXYTOUHbIMH 3HAYEHHSIMH XapakTepHCTHK. TpaHchopmauus cMe-
LLIEHHS MOXeT WATH NOCTeNeHHO, MNaBHO, eCJIH MexX ]y BOAHbIMH MaccaMu
HeT pe3Koil TpaHHLbl, Kak, Hanpumep, Mexay Bogamu Kanapckoro
teyenus u CapraccoBa Mops. Ho HekoTOpble BoAHblE MacChl pa3rpaHuye-
Hbl OYeHb pe3Ko, Kak, Hanpumep, [onbdcrpum n Jlabpagopckoe TeueHue,
KOTOpble pa3jesneHbl «XOJOAHOH CTEHOH» C O4YeHb GOJIbLUNMH TOPH3OH-
TaJIbHbIMH TpajJHeHTaMH OKeaHOJOTHUeCKHX XxapakrepucTuk. Ilorpanuu-
Has 06/1acTb ABYX MAaccC Ha3blBaeTcs ()POHTAAbHOU 30HOL WK (PPOHTOM,
XOTSl TOYHee (PPOHTOM cCJeAyeT Ha3blBaTb JIHHHIO HA MOBEPXHOCTH MOpPH,
KoTopasi o6pa3yeTcsl Npu nepecevyeHuM nocjeaHed ¢ (HpPOHTANbHOH no-
BEPXHOCTbIO CpPeJHHHOH uacTH ¢GpPOHTAJbHOH 30HBl, TAe CYLIeCTBYIOT
HaubosblUHe BeJHYHHB TOPHU3OHTAJbHBIX TPAAHEHTOB XapaKTePHCTHK.
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B sToM cJjyuyae cMelieHHe MPOHUCXOAHT OCOGEHHO WHTEHCHBHO, NPOSABIS-
ercsl 3((eKT YMJIOTHEHHS INPH CMEUIEHHH, BO3HMKAIOT BepPTHKAJbHbIE
JBHXKEHHS, CJIOBOM, 3TOT CJyuad BbIAENAETCA B OCOObIH BUA (PpOHTAAD-
HOU Tpaxcgopmayuu.

CouetaHe B INPOCTPAHCTBE BOJAHBIX Macc, TPaHHUL MeXAy HHMH
(¢ppoHTOB) 06pa3yer audposoeu4eckyto CTPYKTYpY 600 OTOEAbHbIX Pali-
0H08 okeana. CTPYKTypa oTpax<aet o61i1He 3aKOHOMEPHOCTH Ba KHEH KX
oKeaHoj0rMuecknx npoueccoB. CTpyKTypa BOJ B BEPTHKAJbHOM Hanpas-
JIEHHW XapakTepH3yeTcs KPHBBIMH BepTHKaJbHOTO pacnpeaejedHus u T,
S-kpuBbiMH, T, O2-KpUBBIMH M 1p., @ B TOPH3OHTAJbHOM HanpaB/eHHH ——
KapTaMmH.

[To onpenenenuto, A5l pacno3HaBaHHsl BOAHBIX MAacc HAJ0 MCNOJb30-
BaTb KOMHJIEKC pa3Hoo6pa3Hblix nokasatesned. Ho 3to naneko He Bcerpa
Bo3MoxkHO. Kpome TOro, kaxkablif M3 mokasarened o6jajgaer pas3Hoi
CTENEHbI0O KOHCepBATUBHOCTH (u3MeHuUHWBOcTH). [losTomy uaie Bcero
N0Jb3yIOTCS OAHHM-ABYMSl OCHOBHBIMH NOKa3aTe/siMH, a Apyrue npuaie-
KalT No Mepe BO3MOXKHOCTH. [JaBHO B KauecTBe OCHOBHbIX NoKa3aTeneH
6epyT TemnepaTtypy H COJIEHOCTb, KpHBble HX BEPTHKA/JIbHOTO pacHpeje-
JIeHUsl W KapTbl TOpH3OHTanbHOro pacnpeaenenusi. Ho ropaspo Gonee
y6enuTenbHble pe3ynbTaThl JaeT COBMECTHbIH aHaJ/au3 060MX noKa3aTtenen
npu nomowH T, S-kpuBbix. Takoll MeTOA MNpemTOXKHI HOPBEXCKHH
yuenbli B. Xennang-Xaucen ewe B 1916 r., coBeTcKMH yueHbIH
B. b. Ultokman pa3Bun ero ao teopuu T, S-KpHBBIX.

10.14.2. OcHoBut T, S-anaan3za BOAHBIX Mace

CopepxaHue MeTOAA 3aKJIOYAETCA B HCCJAENOBAHHH CBSA3H MeX1y
TeMAepaTypod W COJIEHOCTbIO, KOTOPYIO (OpMafbHO MOXHO 3anucaTb
ypasieuneM T = [ §) wau, nao6opor, S = [ (T'). Takoe ypaBHeHue
(hH3HUECKOro CMbIC/Ia He UMeeT, TaK Kak 9TH XapakTepUCTHKH He 3aBHCAT
oaHa ot aApyroii. Ho reorpaduueckas cBs3b cyuiecTByer, H60 U Temilepa-
Typa, U COJEHOCTb JAHHOH BOLHOH Macchl CO3AalOTCH B ovare OLHHUMH
M TeMH xe ycaoBusIMH. Bodnas macca — nonsatue eeoepagpuseckoe,
CBA3GHHOE C MECTOM ee (PopmMuposanus u nyrem pacnpocTPaHeHus.
CBsi3b 3Ta MOXKeT ObITh BblpakeHa rpacduuecku T, S-kpusoii. Ha rpadu-
Ke 10 ocH abcuHce OTKAaldblBalOT COJEHOCTb, @ MO OCH OpAHMHAT —
temnepatypy. 7, S-nose no3Bossier NOCTPOHTb U3ONUKHbL — JIMHUH PaB-
HbIX MJIOTHOCTEH, T. €. noayuutb T, S-nuarpammy. T, S-KpuBasi ruaposo-
rMueckoi cTaHuMM (BEepTHKAMM), TakHM o6pa3oM, CTpouTcs B noae T,
S-puarpaMmbl 110 TOYKaM, mapa KOOPAHHAaT KOTOPbIX — H3MepeHHble
TeMneparypa H COMEHOCTb — COOTBETCTBYIOT ONpeAe/]€HHOMY FOPH30HTY,
ray6HHa KOTOPOrO HA4ANMCHIBACTCH OKOJO KaxkIOH TOYKH (pHC.
10.23).

Meroa 7, S-aHasn3a MOXHO APHUMEHHTb H AJISl H3yUeHHS] MPOCTPaH-
CTBEHHOTO pacmpejeseHdss BOAHbIX MacC, Kak 3To caenauu P. Hancen
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# B. Xennann-XanceH B paboTte no ceBepHOH COAEHOCMB, Y00
yacTH ATJaHTHUYECKOTO OKeaHa. 5.0 36,0
B none T, S-anarpaMmbl MOXKHO HAHOCHTb

T
T, S-TOuKH, OCpelHEHHble MO BPEMEHH st /'25' 0=96
OMHOTO W TOrO € MNyHKTa MOps, nposoas [ | f
OCpellHeHHe W MO CJ0sIM (BOAHBIM Maccam), 260 /
58'9 ’5"

WAM TOJbKO MO ropHsoHTam. Ecau ctpouts [
TaKHe KpHBble N0 CPeHHM MECAYHbIM JaHHbIM

S
~
xno%ﬁndaunai

ANsi BCEro roja, TO OHH TMOKaXXYT 3aKOHO- [—</7p4 —
MepHOCTb rogoBoro xojga 7T, S-HHAeKcOB g8

W mpeiesibl H3MEHEHWS TeMNepaTypbl W coje- | g0, 6< 107
HOCTH B TEUEHHE FO1a, T. €. OKAXYT XapakTe- | | g,Q/
PHCTHKY M3MEHUHBOCTH MOKasaTesell BOAHOH . Y Lo

macchl. XapaKkTepUCTHKAa W3MEHUMBOCTH WH-

JIeKCOB BOJAHBIX MacC A0/XHa OblTb OJHHM H3

nokasareseil Hapsily cO 3HAUEHUSIMM TeMIe- g"c' 10.23. ~ Tlpumep T,
-KpHBbIX OJi1 ABYX CTAaHUHH

paTypbl, CONEHOCTH, H30TONHBIM COCTABOM BO-  HUC «Arnante», 1932 r.

Abl ¥ T. 0. OfHAaKo NOKa 3TOT METOA TOJbKO  Lludpamu (m) nomeuensi we-

BCTyMaeT B CTaJHIO pa3pabGoTKH. KOTOpBIE TOPH3OHTLI

10.14.3. Boaubie maccbt MupoBoro okeana

BbigensiiorcA npexae Bcero [Be 3/MeMeHTapHble BOJHble Macchl:
npecHas w mopckan. I'paHdua mMexay HHMH ONpele/isieTcsi COJIEHOCThIO
1%o. I1pecHasi Bona B MpOBOM OKeaHe HAXOAMTCH B HHUTOXHbBIX KOJIH-
yecTBax JIHUWIb BGJH3H YCTbEB KPYMHbIX PeK, HO BJHAHHE ee MOXeT
CKas3blBaTbCSl H B OTKPBITOM OKeaHe B 0COGEHHOCTAX XMMHUECKOro cocTa-
Ba, B YaCTHOCTH B YyBEJHYEHHH JOJH KapOOHATOB, UTO TOXE€ MOXET
CNY>KHTb OJHHM H3 NoKasaTesel BOAHOH Macchl.

Takum o6pa3om, BoaHble Maccel MHPOBOTO OKeaHa — 3TO MoJpasje-
JIeHHe BTOPOil 3JieMeHTapHOH BOJHOH MaccChl, MOPCKOU, HIH 2aaocgepot.

B ranocdepe MOXHO BbIAGNHTb OCHOBHbBIE W BTOPUUHbIE BOOHbLLE
maccet. [lepBble 3aHHMAIOT OrPOMHbIE MPOCTPAHCTBA H HMEIOT OJHOPOA-
Hoe CTpoeHHe Ha GoJsblioM npoTsikeHHH. Ouard GopMHpOBaHHSI OCHOB-
HbIX BOAHBIX Macc CBfi3aHbl C TJIAaBHBIMH UYepTaMH KJAMMara 3eMHOTO
wapa, ¢ OKeaHHueckoi H atmocdepHoil uupKyasuusamu. [Toatomy ocHoB-
Hble BOJAHbIE MaccChl: 3K8ATOPUAAbHbIE, TpOnu4ecKue, cybTponudeckue,
YMEPEHHbIX wupoT, cybnoanprote u noaapuote. Tak kak ycnoBus popmu-
pOBaHHsA BOJ B pa3HbIX OKeaHax He OJAMHAKOBbI, TO UX B8bl0eAAIOT U NO
kaxwdomy u3 okeanos. Ho m B oTaenbHOM OKeaHe HeT equHOOGpa3us,
NO3TOMY HNPHXOAMTCA UX noOpa3feasniTo ewe U NO NOAYUWAPUAM —
10%CHbIE N cegepHble 800bl, U N0 00420TaAM — B0CTO4HbIe U 3anadnbie. Ho
€CTb ellle OJHO Heo6XoaHMOoe NoApa3jeneHHe BOAHbIX Macc — no 8epTu-
KQAu: nOBEPXHOCTHARA, NOONOBEPXHOCTHAA, NPOMENCYTOHHANA, eAYOUHHAA
u npudonnas. [o dopmam T, S-KpHBbIX, OTPaKAIOUIHX THAPOJIOTHUECKHE
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YCJIOBHSl B TOJIILLE BOAB, 86:0e4510T 8udbl CTPYKTYp okeana. Taxk, Hanpu-
Mep, MOXeT OblTb NOBEPXHOCTHAsl CEeBEPO-THXOOKeaHCKas BOCTOUHasi
BoAHasA Macca. MHorpa BoaHble Macchbl HasblBalOT A0 HMEHH TeueHHs,
HanpuMep BoaHas macca [onbdcerpuma.

K sTopuunbim 800HbIM MACCAM OTHOCATCA BOAbl CMELIEHHA OCHOBHBIX
BOAHbIX MacC H BOJIbl, BHECEHHOH B OKeaH M3 JPYrMx BOJOEMOB, HaMpH-
Mep cpeldr3eMHOMOpCKas BOAHAs Macca B CeBEPHOH uacTH ATiaHTHue-
CKOTO OKeaHa WJIH KpacHoMmopckaa — B Muauidckom.

[Topo6ubiM 06pa3oM noapa3aensiloTcs H BOJAbl Mopeil, ToJbKO, ecTec-
TBEHHO, Bce B MeHbllem Macluta6Ge. OgHako BpAA /W lenecoobpasHo
JaBaTb OuYeHb ApoOHOe moapasjeseHHe BOAHBIX Macc, TaK KaK CMBICJ
MOHAITHA O BOJHOH Macce 3aKJI04aeTcs HMeHHO B 06061eHnH, B H36aBJe-
HHH OT MEJIKMX, HeCYL1eCTBEHHbIX MOApOGHOCTEH.

Konyenyus 800nbtx macc npedoctasasner 60abluue 803MOHHOCTU OAA
pewenus 00nOU u3 3a0a4 ceoepaguu — pationuposanus okearna. Bo-
JHble Macchl MOJIOXKEHbl B OCHOBY pallOHHPOBAHMs, NpelJioKEeHHOTO
B CBOJAHOM MHOTOTOMHOM TpyaAe «['eorpadus MupoBoro okeaHas.

H3 u3100eHH020 MONCHO 8UOETb, HACKOABKO MHO2000pA3HbL U CA0KC-
HbL npoyeccol, nporexarowue 8 Muposom okeane, KaK TeCHO OHU C8A3AHbL
¢ npoyeccamu armochepHoimU, HACKOAbKO CUAbHA 83AUMOCBA3bL C TBEP-
001 060404K0L — OHOM U Oepezom, CA0B80M, BUOHO MECTO OKeana 8 He-
paspui8Hol yenu eudpoaozuyeckux npoyeccos Ha 3emae. Muposoit
OKeaH JaeT HauaJlo [efH, HCNapss THraHTCKHe KOoMHYecTBa BOJbl B aT-
Mocdepy, U OH XKe 3aBepuiaeT 3Ty lienb, NPHHHMAs B ce6si nepepaboTaH-
Hyl0O Ha cylle BOAY B BHJ€ MAaTEPHKOBOrO CTOKAa M BO3BpALIEHHYIO H3
aTMocdepbl B BUAE OCAJKOB.

10.15. PECYPCbl MHPOBOIO OKEAHA H HX UCNOJIb3OBAHHE

Boodut okearnos u mopeti 06.aadaroT 2ueanTckumu 3anacamu 6uorozu-
HeCKUX, XUMUYECKUX, MUHEDAAbHBIX, IHEPeeTUYECKUX PecypCo8, UCNOAb-
3yemobix ewe c1abo u secoma HepasHomepro. [losHee APyrux HCHOJb3Y-
I0TCA GHOJNIOTHYECKHE PECYpPChi: TPOMAagHYIO AOJI0 MHPOBOH MPOAYKIIHH
1al0T MOpPCKHE NPOMbIC/b — PbIGHbIH, MOPCKOrO 3Bepsi, MOJIIIOCKOB,
pakoo6GpasHblX, BogopocJei u T. n.

Mopckas eoda — 310 cpeda, koTopas OueHb 6.aazonpuaTHa O0af
pa38UTUA HU3HU, €e COCTaB CXOAEH C COCTAaBOM YeJOBEeYecKOH KPOBH.
CunTaercs, uTo XXH3Hb HA Hallled naHeTe Hauasacb B okeaHe. M Boabl
OKEaHOB M MoOpeil Hace/jeHbl OrPOMHbIM KOJHUYECTBOM KHBbIX OpTaHH3-
MOB, Ka4eCTBEHHO HeoObluaitHO pa3HOOOpa3HBbIX.

podykyus (I1) okeana (ta6a. 10.6) xapakrepusyetr npoussoou-
TeAbHOCTb (npodyyuposarue) rpynnbl OPraHH3MoB, T. €. 3TO MOHAATHE
NpeHMyLIEeCTBEHHO 3KoJloTHUecKoe; 6uomacca (5) — KonuecTBO XKHBHIX
OpraHu3MoOB (MO Macce WIH 06beMy) B OJHOM KyOHUECKOM MeTpe BOJbl
(A9 NNAHKTOHA M HEKTOHA) WJIM HA OJHOM KBaJApaTHOM MeTpe nJjoliaiH
(ans 6entoca). [1/Bb — orHoweHHe npoayKuMu K GHoMacce — BeNHYH-
Ha, XapaKrepH3yloulas aKTHBHOCTb opranuamoB. Iloa 6uosoceuueckumu
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Ta6auua 10.6. Buomacca u NPOAYKUHA PAIAHUHBIX TPYNn OPraHHU3MoB
B Bopax Muposoro okeana (B chipoi Macce B Mapa. T) no B. I'. Boroposy (1974)

Cpynna opraHnsmos Buonéacca ﬂponﬁmuuﬂ n/b
duTonnaHKTOH 1,5 550 336
durobeHToc 0,2 0,2 1
300n1aHKTOH 21,5 53 25
3o06eHTOC 10 3 1/3
Hekrox | 0,2 1/5
Cymma ans Bogopocnei 1,7 550,2 324
Cymma 151 XKHBOTHbIX 32,5 56,2 1,7

pecypcamu okeana TNOHHMAETCA MOTEHUHAJbHAA NPOLYKLUHA MOJE3HbIX
OpraHW3MOB, KOTOpasi BCErJa Bbillie BO3MOXHOTO H3DbATHSA GHOJOrHue-
CKMX MPOAYKTOB. TH pecypcbl HEO6XOAHMMO 3HaTb, YTOGbl BECTH NPOMBI-
cesl pallMOHaJbHO, He moApbiBas 6a3bl A/ BOCAPOM3BOACTBA OOBEKTOB
npoMbicJa.

locnoacTBylollee MeCTo B HCHOJAb3yeMblx GHopecypcax 3aHUMaer
HeKTOH, a B HeM mpeo6aanalot peiéel (80—85%), Ha 1010 TONOBOHOTHX
MOJIJIIOCKOB, TJIaBHbIM 06pa3oM KajbMmapos, npuxoautes 10—15%. Kpo-
Me Toro, 106bIBAlOTCA paKooOpa3Hble (KPeBeTKH, KpHJb) M MJIEKONHTAIO-
lIlHe — JacTOHOTHE W Ap., HO MX ocTajocb Mano. benroc paer pako-
o6Gpa3sHble (Kpalbl, JJAHTYCTH, OMapbl) # MOJUIIOCKH (MHAHH, YCTPHILH).
Jlo6bIBalOTCAA W BOAOPOCJH — JlaMHHApHH, d¢uanodopa, aHdeabuus
H ap.

O6uwinit rogoBoO#H BHIJIOB MOPCKHX OpraHH3MOB ceduac onpeaensieTcs
B 72—75 wmaun. T. OaHako mpoMbic/abl pacnpeiaeneHbl 10 MupoBomy
OKeaHy BecbMa HepaBHOMEpHO: Gosbiie 609 ero naowaan HMeeT oueHb
MaJiylo NIpOMBIC/IOBYIO IEHHOCTb, NOA0GHYIO NYCThIHAM Ha cywe. [1aBHoe
NpPOMBICJIOBOE 3HaUeHHe HMeeT 06sacTb wieabda, Ha KOTOPYIO NMPHXOAHT-
ca okosio 909% Bceit goGbluM.

ITpodyxTuernocts, eciu NOA Hell MOHUMATb MOJyYeHHe OpraHHUYECcKHX
pecypcoB ¢ eIHHHIbl HOBEPpXHOCTH MHpOBOTO OkeaHa, B CPEAHEM paBHA
184 xr/km?, Ha MaTepMKOBOM cK/NOHe — 65, B OTKPHTOM OKeaHe — 7,
a Ha wenbde — 2504 Kr/m?

JlanbHeliiee yBejsuueHHe BblIOBA PbiObl, MJIEKONHTAOUWIMX H KpYM-
HbIX 6€CN03BOHOUYHBIX BO3MOXHO, KaK NPEANo/araloT COBETCKHe yUeHbie,
10 90—100 maH. t/rog. OOHGKO HYdNHbBL MepbL. NO peeyAuUpO8aHuUro
U 02PAHUYEHUIO NPOMbICAG. DTO [eNaeTcs NOCPEACTBOM 3aKJIIOYEHHS
Pa3/IHUHBIX MeXAYHapOAHbIX KOHBEHLHH.

Jpyras Mepa orpaHH4eHHs] NPOMbIC/Ia — B88€0eHUe «IKOHOMUYECKUX
30H» — PAHOHOB OTKPBLITOTO MOpPf, MPHAETalOUIUX K TePPHTOPHAJbHBIM
BOJAM rocyaapcTBa, rje 3TO rocyAapcTBO HMeeT CyBepeHHble paBa Ha
pasBelKy, pa3paboTKy H cOXpaHEHHe NPHPOLHBbIX PECYPCOB (KaK >XHBHIX,
TaK M BCeX APYTHX), HaxolfllMXCA HA [He, B ero Heapax H B BoJe.
OKOHOMHUECKHEe 30HbI, HMelowHe wupuHy 200 MOPCKMX MHJb, BBEIH
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y ce6s yxe 6oabuie {00 rocynapcrs, B ToM uncie 1 CCCP. [Ipombicen
B 3KOHOMMYECKHX 30HaX H Jaxe HcclefoBaTesbckHe paboThl MOXKHO
BECTH TOJIBKO C COIVIAaCHsl ToCcyaapcTBa-cyBepeHa. BBeneHue skoHomuue-
CKHX 30H TpebyeT pa3BUTHA NMPOMBICTIOB B OTKPLITOM OKeaHe, a cJeJoBa-
TeJbHO, H YCH/IEHHSI OKEaHOJOTHYECKHX HCCJeNdOoBaHHii.

Teonozuueckue pecypcot — mosie3Hble HCKONaeMmhle — cojepKarcs
M B JOHHBIX OTJIOXKEHHAX, U B MOACTHJAIOLIHX NOPOAAX, H B GePeroBbiX
pocchinsix. B pocchinsix go6bBalOT THTaH, UMPKOHHE, KACCHTEPUT, 30J10-
TO, NMaTHHY, cepebpo, uHHK, anmas3bl, pochoputol. laxTHeiM cnoco6om
(c Gepera) AOOLIBAIOT KaMeHHbI YroJib, pyAbl »KeJle3Hble, MeAHble,
HHKeseBble, pTyTHble. Oco60 LEeHHbl »KeJe3oMapraHieBble KOHKpelHH,
Jiexalllie Ha MOBEpPXHOCTH JioXKa oKeaHa Ha ray6uHax 6ogee 3 km. Mx
3anachl okono 2 10" 1. Co6cTBEHHO MapraHieM KOHKpelHH GejHee
MHOTHX pYA Ha cyuie (B HEKOTOpHIX M3 HHX OblBaeT 10 55Y mapranua),
HO OHHM COAEpXKaT TaKXe Melb, HHKeNb, KOGa/jbT, UTO MpeACTaB/sieT
0co0y10 [IEHHOCTb.

JloBo/bHO LLIMPOKOE pacnpocTpaHeHHe Ha JAHe MOPA UMEIOT HedTera-
30Bble MECTOPOXKAEHHA, H3 KOTOPbIX yXKe Telepb 3KCAAyaTUpyeTcsl OKOJo
350, npuueM npeHMywecTBeHHO Ha uWeabde. Camble KpymHble MeCTO-
poxaeHnus Haxoastca B [lepcuackom 3anuBe, B Kapu6ckom mope (Bene-
CY3JIbCKHil 3a/J1B) U B MeKcHKaHcKoM 3anuBe. K HacTosiiiemy BpeMeHH
co AHa Mopsi fJo6biBaetcs Gonbluie 209 o6uiero KoauuecTBa HedTH, XOTA
ce6eCTOMMOCTb ee M Bbillie 106biIBaeMoOil Ha cyuie.

JHepeeTudeckue pecypcut Okeana NpecTaBieHbl 3Heprield BOJTHEHMUs,
pPa3HOCTbIO TeMMOepaTypbl BOAbl Ha Pas3JjiHUHbIX TOPH3OHTAX, OCMOTHYe-
CKHM J1aBJieHHEM B paHOHAX CMELIEHHs NMPECHBIX W COJIEHbIX BOA H 3Hep-
rueit npuauBoB. Ha npakTHke peasbHO CYLLECTBYIOT MOKa JHLIb MPHJIHUB-
uble asektpoctanuuu ([19C). [NepBas nocrpoena B 1967 r. Bo dpaHuuu
B yctbe p. Panc, Bnapawoweil B npoauB JlamaHu, MOILHOCTb ee
240 toic. KBT. B naweil ctpane o6eyxaaercs nocrpoiika [19C B ycTbe
Mesenu n B [leHxkuHcKoM 3anuBe, a noka pa6oraet onbitHas [19C B ry-
6e Kucnoil (paitod Kosnbckoro 3anuBa).

Hcnonb3oBaHHe APYrHX HCTOYHMKOB 3HepruM B MHpoOBOM okeaHe
NMOKa HAXOAMTCA B CTAaJHH HAyYHBIX MCCJAENOBAHHN WJIM ONBITHBIX HHXKe-
HepHbIX pa3palboToK.

HecmoTpa Ha o0cpomHble pazmepbl OKeawa, 4ea08eKk 8Ce CuabHee
8AUAET HA e20 npupooHsie ycaosua. Ecan paHblie HeraTHBHbIE OCAEACT-
BUSl XO3SIHCTBEHHOH AeATEeNbHOCTH MPOABJAJHCH JHWb B NPHOPEXKHBIX
palioHax oKeaHa, TO TeNepb OHH CKa3blBAIOTCA H B OTKPBITHIX €r0 4acTsX.
He6aazonpuatnoe 8ausnue 4en08exka HA OKeAH 3QKAIO4AETCA npexoe
8ce20 8 3aepA3HeHuu e20 800 U upe3mepHOL 00bbiye NPOMbICAOBbLX
MOPCKUX OP2QHU3MOE.

[naBHasA onacHOCTb AJA MOPCKHX 3KOCHCTEM 3aK/alo4aeTcsi B HedT-
HOM 3arpsi3HeHHH BoA. ExkerogHo B oOKeaH nonajgaer He MehHee
10 man. T HedpTH. [NaBHbIE HCTOYHHKH He(MTAHOTO 3arps3HeHUss — 3TO
MOpPCKO#l TpaHCnopT (COPOC MPOMbIBOUHBIX BOJ C TAHKEPOB, YTEUKH MDH
pa3rpy3o4HO-NOrpy304HbIX paboTax W TPaHCOOPTHPOBKE He(TH, aBapHH
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KPYITHOTOHHAXHBIX TAHKEPOB); MPOMBILIJIEHHBIE W KOMMYHaJbHO-GBITO-
Bble CTOKH, MOCTynamle ¢ 6eperoB U U3 YCTbeB PeK; YTEUKH M aBapHH
npH HedTeno6blue Ha MOPCKOM JAHe. Bosibuiod o6liecTBeHHBIH pe3oHaHC
BbI3BaJia, HalpUMep, aBapusl Taikepa «AMoko Kaauc» B 1978 r. y Gepe-
roB bperanu (Ppanuus) Boausriasics HedTb ob6pa3oBana NATHO pas-
mMepoM 50X 7 kM, He(dTb nonaJsja Ha NJsXKHU; yulepd A1 XKHBOTHHIX Obl
orpomed. [Ipuo6pena H3BECTHOCTb U aBapHsa Ha HeTAHOM MecTopoXjie-
Huu dkoduck B 1975 r. B CeBepHoM Mope, HaHecwass 6oabLiol yiuep6
palioHaM Hepecta W Haryna npomeicioBbix poi6. HauGoaee cuiibHo
3arpsizneHa Hedrtbio CesepHas Amiantuka. Crtpagaior oT HeTSHOro
3arpsi3HeHusl U HEeKOTopble NpHOpexKHble pPaHOHBl H NOPTOBble aKBAaTOPHH
B CCCP

PasnuBaiowiasica 1o NOBEPXHOCTH Mopsi HedpTb (1 T HepTH MoxeT
NMOKPLITH OKOMO 12 KM MOPCKOM NOBEPXHOCTH) CO3AaeT IJIEHKY, 3aTpya-
HAIOILYIO0 Ta3000MeH BoAbl C atMoc(epoil; pa3joKeHHe HeleTyuHX M He-
pacTBOPHUMbIX ppakunil HedTH TpebyeT GOJNbUIHX KOJHUECTB KHCA0POAA;
HedTsiHblE BKJIIOUEHHS B BoJe I'yOUTeAbHBI 151 MOPCKOH (1opbl M ayHBbI.

OueHb BpeaHbl A MOPCKHX OPTaHH3MOB M [pyrke aHTPOIOreHHble
3arpsi3aHuTeIM — sifoXuMuKatbl (Hanpumep, IJIT), nerepredTol, Tsxe-
Jaole Metaaabl M Aap. Okasanock, UTO HeKOTOpble PHIObI HAKAIJHBAIOT
B CBOEM TeJe Bpe[IHble BeulecTBa, UTo TaHT B cebe OMacCHOCTb H AJs
uejoBeka. BeTpeualorces, HanpuMep, pbiObl, B TeJe KOTOPbIX COLEPKUTCS
OAT, 3anpeuwednblit gast ynorpebsendst MeXXAyHapOAHON KOHBEHIHed.
Bosabuiyio onacHocTb H AJIS1 MOPCKUX OPTraHH3MOB, H ISl CAMOTO yeJjioBe-
Ka HApeACTaBJAAET 3aXOpOHeHHe B OKeaHax H MOpSX NPOMBILJIEHHBIX
OTXOJ0B, B TOM UHCJe DAAHOAKTUBHBLIX, W APYrHX BPeAHbIX BElIECTB.
Takoe 3axopoHeHHe 10J12KHO ObITb 3aNpeLleHO MeXAyHapOAHBIMH COTrJa-
WEeHHAMH.

OrpomHblii Bpea MOpPCKOH (payHe HaHecsa uype3MepHasi U HEKOHTPOJTH-
pyemMasi 1o6blya [IPOMBICAOBBIX Pbl6 H HEKOTOPBIX APYTHX MHBOTHbIX.
ITourn noaHocTbio HcTpebieHbl MOpckWe KopoBbl Ha KomaHaopckux
OCTPOBAX, COKPATHJIACh YHCAEHHOCTb KHTOB, HApYLUEHO BOCHPOM3BOACT-
BO ceNbAH B ATNaHTHKe.

¥rpo3ad, KOTOpOH HOABEPraioTcsl okeaHbl U MOPS OT 3arpsi3HeHHUsi BOJ
H XHLIHHYECKOro BbIJIOBA HEKOTOPbIX BHAOB MOPCKHX OPraHU3MOB, HMEET
rno6anbHbiii xapakrep. Ee npeporBpauledue TpeGyeT MexKayHapOJHbIX
YCHJINI B COKpalLleHHH CcOpPOCOB 3arps3HslOUWIMX BEULECTB B OKeaHbl
H Mopsl, B DEry.HPOBaHHH IIPOMbICJA MOPCKMX OPTaHHU3MOB C MOJIHBIM
3anpeToM BblLIOBA HEKOTOPbIX BHAOB. COBEpLIEHHO SICHO, YTO B pa3pa-
60TKe TaKMX Mep BaXHasi poJb [OJXHA [PHHALNEXKATb OKEaHOJIOTHH.



3AKNIOYEHHE

Muaponorus — Hayka pa3HONnaHOBas M MHororpaHHas. Hecmorps Ha oTHOCuTENb-
HYIO MONIOGOCTb, 3T@ HAYKA, ABMIKMMARA HACYLWHLIMM NOTPEBHOCTAMM HenoBeYeCcTBa, ywe
mHororo gocturna. Kak m mobas Hayka, TECHO CBR3aHHAs € HAPOAHOXO3 SHCTBEHHbIMM
npo6nemamu, rnapoONOrua NOCTOSHHO PA3BMBAETCA M coBeplieHcTByeTcs. M gansHenwee
ee passuTue 6ygeT onpegensTbCa, 8 NEPBYIO OMEPEefb, KaK NPAKTMUECKMMHM NOTPEBHOCT -
MM, TaK M BHYTPEHHMMMH 3AKOHOMEPHOCTAMM COBEPIUEHCTBOBAHMA CAMON HAYKM,

Pons 80[4bl B COUMANBHO-IKOHOMMYECKOM PA3BUTHMU COBPEMEHHOTO o6uq,ec‘rsa BeCbma
senuka. Mcnonb3osaHme NPMPOAHbLIX BOL B MM3IHM YENOBEKa M B HAPOGHOM XO3SACTBE
PaclMpPsREeTcs, M 3TO CTABMT Nepes HAYKOH 3aAauy 4anbHEHLEro M3yyeHns ruaponoriye-
CKMX NPOLIECCOB M BOAHLIX PECYpcos, pa3paboTkm 6onee 3KOHOMHBIX M ONTUMMANBbHbIX
nyTe#h McnoNb3oBaHMs NPMPOAHLIX BOg, obecneuenns ux OxpaHbl OT 3arPS3HEHHSA M MCTO-
WEHMS.

CywecTseHHO BO3pacraeT ponb rMAPONOrMM B Hallel CTpaHe, rae B3AT KypC Ha
Pe3Koe YCKOPEHHE HayUHO-TEXHMUECKOro nporpecca, Ha bonee paumoHanbHoe UCNONb3o-
BaHME NPMPOAHBIX PECYPCOB, B TOM YMCIE BOGHbIX, HA MX OXPAHY, Ha NOBbIWEHHE 3P Pek-
THMBHOCTM Hay4HbIX MCCAEHOBAHMM,

Hue ByayT KpaTko M3nomeHbl OCHOBHbIE HanpasneHns BGygywero passuTua coser-
CKOWM rMAPONOrnM, BbiTEKAOWME M3 33434 COLMANbHO-IKOHOMMHECKOTO PA3BMTHSA CTPAHbI
Ha 6ammanwyro nepcnektusy. CooTserTcrayowme 3agaun rmaponorum (rugponorim o4
cywmn wm okeaHonorum) 6binu cpopmynuposansl Ha V BcecotoaHom ruaponormueckom
cvesge (Nenwmnrpaa, 1986) u LIl cveage cosercknx okeaHnonoros (Newmurpag, 1987).

Mccneposanue rugponoruueckux npoueccos. MNpeacront npogomureHne yrny6ne|-mo-
ro M3y4YeHus BCEX INEMEHTOB KPYrOBOPOTa BOAbI (FMAPONIOrMYECKOro LMKNa) u BOGHOrO
6ananca gns BCEro 3eMHOro Wapa, MaTepMKoB, okeaHos, mopen n BacceiHos pek. bygyT
NPOAOMKATLCH UCCNEAOBAHUA 3aKOHOMEPHOCTEH rMAPONIOrMHECKMX NPOLLECCOB B BOAHbLIX
06beKTax Pa3HbIX TMMOB C YUETOM PA3BUTMA XO3AHCTBEHHOM AEATENBHOCTM M BO3MOMHbBIX
AHTPONOreHHbIX M3IMEHEHMN KNumata. Mpu 3TOM [OMKHLI BbiTe WMPOKO MCNONLIOBAHbI
BOCTMIHEHUS B CMEMHBLIX OBNACTAX Haykwm,

B obnactu rugponorum cywm 6ygyr yrnybnenHo usyuarecs npouecchl popMMpPOBaHMS
rMAPONOrMMECKOro peXnuma pek, 03ep, BOJOXPaHMAML, Nog3emHbix Bog, 6onot, negru-
KOB; Pa3pabarTbiBaTbCA KOMMNNEKCHbIE MOGENM FMAPONIOTMHECKMX NPOLECCOB B 3TMX
obvekTax u Ha ux sogocbopax; pa3pabaTbiBaTbcs TEOPHMA rMAPONOrMHECKMX NPOLLEcCcOs
B YC/NOBMSAX CO3[3HMA M (DYHKLMOHMPOBAHMS BOJOXO3INMCTBEHHbIX CHCTEM M TEOPMS
PerynupoBaHns rmApoNOrMHECKMX NPOLEccos.

B o6nactu okeaHonornum BygyT npogomKeHbl ccnefoBaHMA MUPOBOro OKkeaHa n ero
HAcTeN C Lenbio MONONHEHMA, @ FNIaBHOE — YTOUYHEHURA CBEAEHMIA OO OKEaHO IOrMHECKHMX
xapakTepucTmkax, o6 ux reorpagpmueckom pacnpegeneHun m ocobeHHo — 06 nx uame-
unBocTn. Byger pacwmupsaTeca paspaboTtka npobnembi B3aUMO4EACTBUA OKEeaHa M aTMOC-
epbl, Npuuem rnasHbim o6pPaszom ¢ UenbIO NPOrHO308 NOrOA4bI M KAUMATA.

Mporpecc 8 M3yuyeHMH 3aKOHOMEPHOCTEN FMAPONIOrMHECKMX MPOLECCOB B BOAHbLIX
o6bekTax Cywm m 8 MMPOBOM OKEaHe BO3MOMEH NHlb NMPH HECKONbKMX HEMNPEMEHHbIX
ycnosusx. Cpeay HMX — paguKanbHoe ynyvweHHe TeXHUHECKOro OCHAUWLEHMA nccnejosa-
HUA HOBEAWMMM NPMBOPamK, NO3BONSIOLWMMHM BECTH HeNpepbiBHbie HabMO4eHHs rMgpPo-
NIOrMUYECKMX XAPAKTEPHMCTHK; CYLWECTBEHHOE PAa3BUTME METOHOB maTemaTudeckon obpa-
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6OTKH 4] uccnegosanm‘q, B TOM 4YucCie COBepPUWEeHCTBOBAHME MEeTOL[OB MATeMATHMHECKOro
MOAENMPOBAHMA FMAPONOTMHECKMX NPOLLECCOB; pacliMpeHMe ncnonb3osaHus IBM s rug-
ponorum.

M3yuenue u oueHka BOAHLIX pecypcoB. Ha ocHoBe mccnenoBaHmA rMAPONOrMUHECKMX
npoueccos AOMKHO BbiTh pacluMpeHo n3yueHue BOAHbIX pecypcos. MNpegcTonT gansHen-
wee m3yyenme BoAHbix pecypcos CCCP, Tekywas u nepcnekTMBHas OLEHKa pecypcos
NOBEPXHOCTHbIX W MOA3EMHBIX BOA, MX MCNONb3OBAHMA M Ka4ecTBa. ITO BO3IMONKHO NUilb
Ha 6a3ze cosepuweHcTBOBaHMA cucTembl [ocypapcteeHHoro sogHoro kapactpa (IBK),
CO34aHMSA OMNTMMAaNbHO Pa3MELLEHHON CeTH TMAPOMETEoPOoNorMyecknx HabnogeHun.
HonkHa 6bITe BHEAPEHA cMCTemMa aBTomaTuanposaHHoro cbopa, obobuwenns u nepegaun
notpebutensam no mx 3akasam rugponornyeckon mHpopmaumn. K 2000 r. Bce ocHoBHbIE
BUAbI rMAPONOrMYECKMX fAaHHbIX ByayT BbiAaBaThcs Hepes ABTOMATMIMPOBAHHO-WHEPOP-
maumnoHHyto cuctemy (AUC TBK).

Tupaponorus Ha cnywbe pasnuuHbix oTpacned HapoOAHOro xo3awcrea. B nocnegHue
10—15 ner cywecTeeHHO BO3POCNa PoNb FMAPONOrMHECKOW HAYKM B Y4OBNETBOPEHWM
NPAKTHHECKMX 3anpocCcOoB PAa3fiMyHbIX OTpacneu HAapoO[QHOro XO3AMCTBa.

B obnactv rugponorum cyws Hayka yme BHECIa BECOMbBIH BKNAg B pelleHne KOMNnnex-
CHbIX HAY4YHO-NPMWKNAAHbIX 3af4ay, CBA3AHHbLIX C PA3IBMTHEM OpPOLUAEMOro 3emnegenus,
rMAPO3HEPreTMKM, BOAHOTO TPAHCNOPTA, € rMAPONOrMyeckum obocHOBaHWEM Pa3NMUHbIX
Apyrux meponpustui. Bmecte ¢ tem npu paspabotke rexHMKO-3KOHOMMUECKMX 0BOCHO-
BAHMH NPOEKTOB, OCOBEHHO KPYNHbiXx BOAOXO3ANCTBEHHLIX MEPONPHATHMA, He BCerga
BOCTAaTOMHOE BHUMAHME YAENANOCh MX MMAPONOrMHECKOMY M IKONOrMueckomy obocHosa-
HMIO, YTO B psae cny4yaes NMpPMeeno K NOABNEHMIO HEeCOBEepPLUEeHHbIX NPOeKTOB M HaHecno
yuwep6b okpymaowen cpege. HeobxoaumMO nossilueHne KAYEGTBEHHOrO YPOBHS MCCneAo-
BaHMM, yCKOPEHME MX BHeAPEHMA B NPaKTMKY B uensx 6onee NOAHOro yAoBneTBOPEHUS
3anpocos HapogHOro xoasncTea. Mmaponorus cylun AonkHa okasats 6osnbliyo nomouib
B fanbHeMleMm Pa3BMTMM TaKMX OTpacneHd HapOLHOIro XO3SMCTBA, KaK Opollaemoe 3emne-
Aenve, rMapo3HepreTmka, pevyHon TpaHcnopt. Haapena HeobxogmmocTs peakoro cokpa-
weHua Henpou3soAMTeNIbHbIX 3aTPAaT BOA4bI NPY OPOLUEHMH 3emellb, OXPAaHbl Mmanbix pek,
PA3BUTMA «MANON TMAPOIHEPreTHKM» (COOPYIHEHNS MMHMINEKTPOCTAHLUMH HA ManbIx
peKax), CyleCcTBeHHOro Pa3BWTHS peqHbIX MepeBo3ok Ha pekax Cubupy n Lansvero
Boctoka. UmeHHO rugponoru AONMHbI CKa3ath 3f[ecb CBOE BECKOE CJ/I0BO.

B obnactu okeaHonorum pe3ynbTaThl HayuHbIx MccnegosaHnin 6ygyT ewe wupe
NPUMEHATBCA NPHU MCNONb3OBAHMM PA3/IMYHBLIX PEeCypCOB OKeaHa — MMUEBbIX, Xumunye-
CKMX, MUHEPanbHbIX, 3HepreTyecknx n Ap. Heobxoamumbl NOMCKM HOBbIX NPOMBICIOBbLIX
PaioOHOB, XOTS B 3TOM OTHOLWIEHMM YIKE MANIO HTO MOINKHO CAenath, 0CTaNoCh HEMHOro
Heun3BegaHHbIX mecCT B MHPOBOM OKedHe, ropaago wMpe nepcneKkTuebl B OTbICKAHWM
HOBbIX OGBeKTOB nPOMbICNa U B PA3BMTUM €70 TEXHOJ/IOTUM. an 3TOM rnasHas 3afada
Haykun Byger cocTosaTh B onpeAeneHMn pauMoHanbHbiX NPERENos NPOMbICTA, NPeaynpPex-
AeHun NogpbiBa pecypcos. Hayxa AOJMKHA oGecneuu‘rb BO3MOMHOCTb Nepexoga NPOMbIC-
na € NO3MUMA NPOCTON «OXOTbI» HA NO3MUMM BEJEHMA PAUHOHANBHOrO MOPCKOrO XO3AHCT-
Ba, Nnpuiem He Tonbko y 6epera, HO u B oTkpbITom mope. MNpubperxHble mopckHe XO3AHCT-
Ba — MAaPMKYNbTypa — AABHO yKe yCrnewHo pa3smsatotcs, ocobeHHo 8 Anonum u Kurae,
rfe CywecTBytOT «MOPCKME OropoAbl» AN BOAOPOCIENR, «MOPCKHE pepMmbi» ANA pa3se-
AEHUA YCTPUL, MHOMHA, IKEMUYIKHHMLL M T. M., @ TaKKe 1 ans pbib. Tenepb Ha ouepesy cTomT
3afava nepeHecTm NogobHble NPMembl M B OTKPLITOE MOPE, HTO HACTMHHO YyIKe fenaercs.
Pacter koonepaumsa CTpPaH B fiene CO3[aHMA MEXAYHAPOAHbIX OpPraH13aumi nNo Hap3opy
33 NPOMBICIOM, 3a cobnogeHuem NPasmn u KBOT NPOMBICNA.

B 6nwmanien nepcnekimee HamevaeTcsi BO3IMOHOCTb MPSMOrO MCNOJML30BaHWA
Pa3HbIX BUAOB MOPCKON 3HEPrMM HA NONb3y HenoBevecTsa NyTem CO3AaHMS INEKTPOCTaH-
LMH NPUAMBHbIX, BOJIHOBbIX, TEMNOBbIX (KOTOPbie MCMOMbL3YIOT PA3HOCTL Temnepatypbl
BOAbI Ha Pa3Hbix ropuaoHTax) u ap. Momoub 8 3Tol paborte gonkHa okeaHonorus. Hema-
nble 3agadn y okeaHonormm m 8 obecneveHum APYrux OTpacnen HapofHOro Xo3fNUCTBA
B NPHUMOPCKUX PAHOHAX.

Oxpana npupoAHbIX BOA. B ycrosusax paclumpeHms Hay4HO-T@XHMYECKOro nporpecca,
BHEAPEHN A MHTEHCHBHBIX METOLOB XO3AHCTBOBAHMA M pecypcocbeperaioumx TeXHOMNOrMM
ocoboe 3Hauenne npuobperaer oxpaHa NPMPOL[HbIX BOA OT MCTOLLEHMA M 3ArPA3HEHMS,

ﬂpeac‘ron‘r pa3suTe 3KONOMrMHEeCKOro MOHMTOPMHIa BOAHbLIX PEeCypcCoB M KadecTtia
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Bog cyww u okeaHa. Mpu nayuHom O6OCHOBAHWW BOAOXO3IAACTBEHHBIX MEPONPHATHA
6onbLue BHMMaHKA By AeT y4enaTbca MMaPOXMMUHECKUM M TMAPOBMONOrMHecKMM acnekTam
c yerbio 0633aTEeNLHOTO NOAAEPIKAHNA BNAroNPUATHOIrO IKONOrMHECKOrO COCTOAHMA OKPY-
HAoLWEen cpebl M YMEHbLUEHHS BOIMOKHBIX OTPHLATENbHLIX NOCNEACTBUA MEPONPUATHA
AN NPUPOAMbLIX YCNOBMM M, B HACTHOCTH, KaYeCcTBa BOA.

fuaponorks [OMKHA BHECTH PEeWalolmMi BKNag 8 [e0 NpefoTBpalieHnA 3arps3He-
Hua sog cywn. Heobxogmm Gonee mecTkuii KOHTPONL 3@ COCTONHMEM BOLHBIX UCTOUHM-
k0B, 0COBEHHO B PBHOHAX MHTEHCMBHOIO MPOMBILLNEHHOTO, KOMMYHaNbHOTO,’ CeNbCKOXO-
3ISHCTBEHHOrO MCMoNL30BaHWa 804, ONacHOCTe 3arpS3HEeHMs BOA OKeaHa, HecmoTps Ha
BCe CyWecTByiOUWME MEPbl NPEAOTBPALEHHA €€, COXPAHAETCH, @ CO BPEMEHEM MOXeT
M BO3pPacTH.

Pa3paboTka rMAPONOrMYECKHX NPOTrHO308. CrpaTerMyeckas uenb BCAKOW HayKu —
paspaboTka NPorHo3a kawgoro ssnenns. MHoOroe NPeACTonT cAenarb B 3TOM OTHOWEHMM
u 8 ruaponoruu. Ha ocHoBe rny6oKOro uayyeHus ruaponorMyeckux Npoueccos M paspa-
60OTKM COOTBETCTBYIOWMX MeTOL4OB pacyera ByAyT CO3f[aHbl HOBblE MeTOo4bl NMPOrHO3a
pexmuma Bog Cywm u okeana. Mpu 3Tom BawHoe 3HaueHwe BygeT 0TAAHO yueTy aHTpono-
FEHHOro BO3JEMCTBMA Ha NPUPOAHLIE BOAbI C Lenbio 3abnarospemenHoro npeaynpexae-
HUS HEraTMBHBIX NocnegcTenin. NMOMMMO NPOrHO3a OTAENbHbIX CTOPOH MMGPONOTHHECKMX
npoueccos 6ygyT pa3pabartbiBaTecs NPorHodsl obuwiero cocTofHua rugpocceps — ye-
NaXHEHHOCTH MATEPUKOB, PEYHOTO CTOKA, NleHMKOoB, MMPOBOTrO OKeaHa (B YaCTHOCTM, ero
YPOBHS). DTH NPOrHO3bl HEOTAENMMbI OT NPOrHO308 KAMMATa Ha NNaHerTe; B 3TOM OTHO-
WeHMH HeOBXOAMMO Pa3BMTHE COTPYLRHMMECTBA rMAPONOros, OKEAHONOroB, KIMMATONO-
ros, nanereorpagos. Ocoboro BHumaHns notpebyer pa3paboTkd meToao8 NPOrHO3MPO-
RANMA ONACHBIX MMAPONOrMHECKMX ABNEHMH (KaTacTPOPHUECKUX NABOAKOB M LUTOPMOBBIX
HAroHOB, CeNew, 1aBUH, 3HAUYMTENbHBIX NOABMIKEK NEAHMKOB, LyHamn 1 1. 4.). Morpebyer-
cs paspaboTarte CHCTEMY aBTOMATM3MPOBAHHOIO HabmogeHua, npegynpexaeHns O TaKknx
ABAEHMAX M MX NPOTHO3NMPOBAHMSA.

dxonoruueckan mcnepru3a. B 6nvkaiwee spems [oMmKHa pe3ko BO3pactM posb
3KONIOrMYECKHX 3IKCNEePTH3 He TONbKO NPu pa3paboTke um OCyL|eCcTBAeHUM KOHKPETHbIX
H8POAHOXO3ANHCTBEHHbIX (BKNIOUAA BO AOXO3ANCTBEHHBIE) NPOGKTOB, HO M Npu paspaboTke
NNaHOB COLMANBbHO-3KOHOMMHUECKOTO PA3BMTMA CTPAHbI B LLENIOM M OTAENbHbIX PEryoOHOB.
Mpu 3Tom HEO6XOAMMO yuMTbIBATE [ONIrOCPOYHbIE M CBEPXAONTOCPOMHbIE MPOrHO3bI
Pa3BMTHA NPOMIBOAMTENbHBIX CHT M BOIMOIKHbBIX €CTECTBEHHBIX M OCOBEHHO aHTponoreH-
HbIX M3IMEHEHMI NPUPOLHbIX PECYPCOB, BKNIOUAS BOAHbIe. Bea 3KoNoruueckon akcnepTu-
3bl HE [OMKHbI NPUMHAMBTLCA HUKAKME OBLEeCOaHbIe W PEervOHAaNbLHLIE XO3RHCTBEHHbIe
pewenns. IKCnepTr3a AOMKHA OTKNOHATL MM OTNPaBAATL Ha A0PaboTky Heygosnerso-
PUTENbHBIE C TOUKM 3PEHMA OXPAHLI NPUPOALI NPOEKTbI. DKCNepTH3a momeT noTpebosars
pa3paboTku [ONONHUTENbHLIX MEP MO NPEAOTBPAWEHMIO MM PEIKOMY COKPALLEHWMIO
HeraTMeHbIX NOCNEACTBMM BMmeWwaTenscTea 8 Npupody. B Takux 3kcneprusax akTueHoe
yuYacTme [ONKHbI NPUHUMATL reorpadbl, BKNOYAR MAPOIOroB M OKEAHONOrOB.

MHorne npobnemsl rugpPonorumn (rMAPONOrMK CyLUM M OKEAHONIOTHH) HMEIOT NOUCTHHE
rnobanbHbin xapaktep. Moatomy ans paszeuTua rmaponorum Heobxofumo pacliMpeHue
M yKpenneuMe MemAyHapoOAHOro COTPYAHMUYECTBA u Gonee aKTMBHOE y4HacTHe COBETCKMX
yUYEHBbIX B MEAYHAPOAHBIX FMAPONOrMUECKMX OPraHM3auMAX M WUCCNEHOBAHMAX KAaK MO
NMHUM FTMOPONOTUM CYWIM, Hanpumep 8 MeikgyHAapOAHOR rMAPONOrMYECKOW Nporpamme
IOHECKO, Ttak B 06nactm okeaHonorus, Hanpumep B8 pamkax MenpasuTensCcTBeHHON
OKEaHOTrPAPHMUECKON KOMMCCHM,

fupaponoruueckoe obpa3zoBanme. PazButme rMApPONOrMM Kak Hayku M paclimMpeHue
BHEAPEHMA Pe3ynbTaToB MCCNEAOBAHMIA B HAPOAHOE XO3SFHCTBO HEBOIMOMHO be3 Nosbi-
WeHHA YPOBHA NOArOTOBKM CNELMANMCTOB ¥ NPEM[e BCEro CNeuManycTos BbICLUEH KBANK-
¢puraummn. Npu cosepweHcTBOBaHMM BbiClLEro o6pa3osaHms B8 061acTH FMAPONOrMM CyLUM
M OKEeaHoNorMn AOMKHbI BbiTh NOBbIWEHbI TPEBOBAHMA K MHIKEHEPHBIM 3HAHMAM M HABbI-
Kam Y BbINYCKHMKOB FMAPOMETEOPONOIrMYECKMX MHCTUTYTOB M FOCYAAPCTBEHHBIX YHM-
sepcuTeTos. [TOMUMO KANMTaNEHOTO MHIKEHEPHOro 06Pa3oBaHmMs, cneumanucTel r’MApono-
M M OKEAHONOrM AOMKHBI NONYYMTb COBEPLIEHHO HEOBXOAUMYIO B HALUM [HM CONUAHYIO
obLyereorpagrieckyto n 3KONOrUUECKyo NOAFrOTOBKY .
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NPEAMETHbIN YKA3ATE/JIb

A6aanua 86, 90

A6pasus 76, 250

AiicGepru 67, 91, 298, 302, 303
Akkymyasiuusi HaHocos 172

Anbbeno 38, 46

Amnanryaa npuiHHoi BoaHb 317
«AHomanuu» soan 24, 31, 32, 35, 36, 37
Anseanunr 291

baaunc apo3un raasnuii 136, 177
— — MecTHbi 136

BanaHc BoaHbihi 6acceiiHa pekd 115, 144
— — o6oJot 260

— — BOJOXpaHHIHW 245

— — Muposoro okeana 278
— — o3ep 208

— Boab B JeaHuke 91

— Jbpa B JegnHke 91

— noa3eMHbx Bod 114

— npecHoBoaHblil oKkeaHa 280
— cHeroBoit 82

— coneBoit osep 230

— TtenJoBoli MupoBsoro okeaHa 286
— — osep 221

— — yuacrka pekn 179

Bap tepmuueckuii 227

— ycrbeBoi 192

«Bapometp obpatHbiit» 217
BacceitH apreauaHckuit 109
— peuHoii 129

BeHToc 77, 188, 278, 348
Buomacca 78, 348

Buocdepa 77

Bosora 7, 195, 255
Bonorucrocrs 132
Bonoropeneune 11

Byrpui nyuexns 110, 123
ByaryHusaxu 123

Bypyn 312, 313

Byxra 206, 272

Beanunna npuansa 317, 324
Bepxosoaka 108

BewecrtBa 6uoreHHbie 27, 280
— opranuueckue 27

— palnoakruHule 28
B3aumopeiicTBHe NOBEPXHOCTHLIX H NOA3€EM-
Hbix Boa 120

B3amopbe ycrbesoe 189

Buxpy B okeane 337
Bnaroemkoctb rpyuta 103
Bsiaroo60opotT BHyTpHMaTepHkoBbiii 69
BnaxHoctb rpyHra 103

Bona B nopax rpyura 101

— Kak ¢u3uyeckoe Teso 28

— — XuMHYyecKoe coeanHeHue 23
— wmanas 317

— Ha 3eMHom tuape 6, 58

— nonHas 317

— npecHas 60, 80

— «cBepxTsKeaasn» 24

— «TAXeNaA» 24

Boaxoctb pekn 146

Boaoem 7

Boaoemb aucrpodune 78, 232

— eBTpodHbie 78, 232

— me3oTpodHbie 78, 232

— oauroTpodHsie 78, 232
Bono3a6op 197, 201
BopoHocHocTh peku 147
Bogoo6men eHewHu#t 70, 214

— BHYyTpeHHHit 70

Bonooraaya rpyHra 104

— aeaHuka 87

— cHexuoro nokposa 138
Bonononb3oBatean 15, 193
Bononorpe6utenn 15, 193
Bononorpe6nenne GeaposspatHoe 71
BononpoHuuaemocts rpyira 104
Bonopasgen 7, 129

— raaBHbili 3emMHoro twapa 67, 129
Bonoc6op 7, 129

— noBepXHOCTHbI 129

— noasemubiii 129

— peuHo# 128

— yaenbHbit osepa 213

— 3KcnepuMeHTtanbHbld 14
Bopotok 7

Bonoynop 104

Bonoxpauuanite 7, 240
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Bonbl apresnanckue 109
— BoO3BpaTHuie 197
ray6uHHble noa3emubie 110
rpyHroBbie 108
mexmep3noTHbe 110
MuHepasbhblie 106
Haamep3anoTHbie 110
nanophoie 105, 109
naacrosble 105
noasemHbie 99
nousexHbie 107
npecHble 25

conensie 25
co/IoHoBaTble 25
TepmanbHbie 105

— TpelnHHbie 105
Boaroxka 29

Bonubl B 03epax 220

— — mopsax 307, 310

— BHyTpeHHune 307, 316
— rpaBHTauHoHHble 310
— naunubie 308, 313, 323
— KanuaaspHble 310

— kopotrkxe 308, 313

— naBojoYHbie 164

— npuausHbie 307, 323
— crosauue 308, 313, 328
BopoHka genpeccuonHas 125, 197
Bcekpbitne pek 184
Bricora 6acceitHa peku cpeanss 130
— BoaHbl 309

— nuHamuyeckas 334

— npuauBa 318, 321
Bnskoctb Boab 37

[ I A I A B AN A

lFasm B Bone 26, 280
I'urpockonnunocts 102
F'uapatopure 78
Fuapo6uonorus 10
Cuapo6roHTh 77,232
I'uaporeonorus 11
F'uaporpad pexku 149
— — TunoBo# 151
Tupporpagus 10
Fuaponakkoautsl 123
Fuaponorus 10

— 6onot 11

— BojoxpaHuauw 11, 242
— HHXeHepHas 10
— nenxukos 11

— mopeit 10

— MOPCKHX ycTbeB pek 11
— o6bwas 10, 12

— o3ep 11

— noa3semHbix Box 11
— pek 11

— cywu 10
I'uppocdepa 8
I'napodusuka 10
Fuapodurn 77
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Fugpoxumus 10

[mnonnmuuon 224

I'nuna kpachas 277

[ny6una osepa 207

— pycaa 134

— tpenus 331, 332
[nsiunonorus 11

Top rupponoruueckuit 145
Tomorepmus 223

— BeceHHsia 223

— oceHHsAs 225

Topu3oHT BomoHocHbIit 109
Topbl noaBoaHbie (raiotbl) 275
['pagueHT reotepmuyeckuit 119
F'pagpuk Xennanpg — Xaucena 31, 33
[pyHr 100

I'pynna sox 25

— KaabuueBas 25

— marHueBas 25

— HaTpueBas 25

Ipanm nowubie 168, 173

I'y6a 272

['ycrora peunoit cern 133

JiBu)keHne BOAb rpaBHTalHOHHOe 55
— — HHepuHOHHOe 55

— — HanopHoe 55

— — HepaBHOMepHoe 48

— — HeycTaHOBuBlUeecs 48
— — nNJOTHOCTHOe 55

— — paBHOMepHoe 48

— — ycraHoBuBlUeecsi 48

— — ¢pHuKUHOHHOE 55

— — JefHukoB 93

JHera3auusa 60,273

He#truw 179

Henvbra 188

Hectpykuns 78

JeduuuTt BraxxHocTH Bo3ayxa 29
— — rpyHra 103
HNedopmaunu pycaa 172
Jlnarpamma COCTOSIHHA BOAbI 28
JuBepreHuns TeueHuit 335, 337
InnHa GacceitHa peku 130

— BoJsHb 309

— o3epa 206

— pekd 132

HonnHa pexu 133

— pudToBas 276

Hpeid abaa 301

Iyru ocTpoBHble 276

EsTpodnposaune sonoemos 79, 232
Xeno6a oxeannueckue 275, 276
)KectkocTb BOAL 26

3a6epern 182, 229
3a6onaynsanue cywu 255



3arpa3nenue Box 125, 197, 201, 350, 351

3arps3HuTean B Boge 28
3axop 183
3aunende BogoxpaHuauiy 177, 250

3aKoH U3MeHeHHs KONMHYeCTBA ABHXKeHHs 43

—— coXpaHewusl BewecTBa 41

— — KO/MMYecTBa ABHXKeHHA 42
— — MexaHHuyeckoil 3Hepruu 42
— — TenyioBOi 3Hepruu 42

— ¢uabrpauun dapen 111

-— Jpu 168

3akoHonaTtenbcTBO BogHoe 15
3akpaunbl 184, 229

3anexb TopdsHaa 258

3anus 189, 206, 271, 272
3amep3aHue pek 182

3aHeceHue BojoxpaHuady 177, 250
3anacn Boan B chere 33, 138
— noa3eMHbix Boa 123

— npecHbix Box 60, 80
3apacranue Bogoemos 233, 256
3atonnenue 3emenb 253, 256
3arop 183

3sykonpoBoaHoctb Boawul 39, 305
3epkaJo rpyHToBbix Boa 108
3ona aspaunu 107

— KanuaasipHas 108

— Hacolwendsa 108

— cwmewweHus 189, 236
3oonaaHkToH 77

3bi6b 308, 309, 324

H3o6aTm 184

H3soraninunm 283

H3zoraxu 160

H3zorepmu 288

Hsoronbl Boab 24

Hab mopckue 277

Hunexc cyxoctu 64
HUudunabrpauus 111, 141
Houbl conein 25

Hcnapenue 29, 62

— B 6accefiHe peku 141, 143
— ¢ BoaoxpaHuadwa 199

— — o3epa 208

— — okeaHa 278, 283
Hcnapsiemocts 64, 143
Hcrok peku 132

Hcrowenne noxsemubix soa 125
Hxruopayna 188

Kapactp soanwm#t 16, 19, 20
Kanan 126

— 3ByKOBO#H noaBoAHbilt 306
KanboHbt noasonHbie 275
Kannunsipocts rpyHTa 104
Kaper 123

Kapra auHamuueckas 335, 336
— KoTHaanbHas 326, 327
Kackan Bomoxpauuauiy 244
Kauecro Boan 28, 197
Kunenue Boan 29, 30

Knace Box 25

— — ruapoKap6oHaTHbli 25
— — cyabdarHblit 25

— — XJOpHIHbli 25

KnuH coneHnx sox 192

Kawou 122

Kone6Gauns nennukos 93

— ypoBHs Boabl B o3epax 214
— — — — mopax 34l

— — — — pekax 149, 162
Komurer no rugpomereoposorni 20
— — oxpane npHpoanl 16

Kounsekuus BeprukanbHas 33, 56, 221, 296

Kouseprenuus tevenuit 335, 337
KouaeHcauus 29

Konxensiuus 86

Koukpeuun 277, 350

Kornosunbl Bopoxpauuauiy 242
— o3ep 204, 205

— okeaHoB 275

Kos¢ puumnent 6onorucroctd 132
— Berposoit 219

— BJaroo6opora 70

— BSI3KOCTH AMHamuuecKuit 37

— — KuHemaTHuyeckuit 37

— 3aryxaHus 3syka 305

— HM3BHJHMCTOCTH pekn 132

— JefHHKOBbI 88

necucroct 132

o3epHocTH 132

— ocnabneHus csera 39, 304

— oTpaxkeHusi ceta 38

— MOBEPXHOCTHOro HaTsxeHHs 38
— norsolueHusi cpera 39

— nopucroctd 101

— npenomaeHus ceera 38

— nporoyHocTH o3epa 214

— cxumaemoctd 293

— crauBanus 139

— cToka 146, 158

— TpaHCOHPaUHOHHBIA 142

— Typ6ysaeHTHoro o6meHa 49, 297
— ycaoBHOro Bopoobmena 70, 214
— yCTOMYHBOCTH BOI 56

— —pycaa 178

— ¢uabtpaunu 112

— LWesu 161

— wepoxoBatoctH 161

Kpusasi 6aturpaduyeckas 207, 273
— runcorpaduyeckan 130, 273, 274
— nenpeccuu 113

— uHOuabTpaunu 112

— ob6bemoB o3epa 207

— napoo6pa3oBaHus 29
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nnapaeHun 28
— npuausa 317, 318
nbe3omerpuueckas 113
pacxoaoB 156
cy6nimauud 29
— Kpusas T, S 346
KpnTepuit BepTHKaNbHOM ycToHYHBOCTH 295
Kpyrosopot Boab 64
— rasos 73
HaHocoB 72
— coaeit 72
— renna 61
KpynHoctb HaHocoB reomerpudeckas 165
— — rnapasadueckas 165, 167
KpytusHa Bosnbl 221, 309

Jiasuun 90

Jlarysa 189, 205, 271

Jleng 28, 32

— BHyTpuBoaHbiit 182, 298
— noHHm# 183, 298

— 3epHucToiit 86

— Mmopckoi 297

— «HaJIoXKeHHblit» 86, 92
Jleauuk 7, 82

— ropHbiii 85

— JHOaHHHbIA 85

— NOKpoBHbIH 85

— NyJbcHPYIOWHiI 94

— wesbgosbiit 85
JlepoBuroctb mopeit 302
Jlenoo6pasoBaHue 29, 298
Jlenpocrap 183, 228
Jlepoxon BeceHHuit 184

— oceHHui 183
Jlecucroeth 132

JTuman 189, 205, 272
JluHus KorupaabHas 326, 327
— cHeroBas KaumarHueckas 82
— — ce30HHas 82

— ¢HpHoBas 83

Jloxe o3epa 206

— okeana 275

JIbabl mopckxe 298

— nnasyuue 301

Maxkpodurn 188

Maccusbol senosbie 303

Maccb BoaHbie BOLOXpaHHHWL 251
— — o3ep 235

— — o0KeaHoB d Mopei 344, 345, 347
MexeHb 150

MecropoxaeHne TopgpsiHoe 268
Mertanimuuon 224

Merenn 88

Mertoa BoaHoro 6anaHca 45, 141
— JAuHamuyeckdi 334

— rensoBoro 6ananca 47, 141
Metonbl cenepoBanui 13

— — noaesbie 13
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— — CTauuoHapHble 14
~— — 3KCMeAHLHOHHble 14
— cTaTHCTHueckue 14
—~ TeopeTHyeckde (4
— 3KcnepHMeHTa bHble |4
— 3MMNHpHYecKHe 14
MaTeMaTHYeCKOro MOAeNHpoBaHus 14
CHCTEMHOro aHanau3a 14
MHKpOSJleMeHTbI 27, 280
Munepanusauus Boabl 25
Mounynb croka Boab 158
— — HaHocoB 171
Monekyna soabr 23
Monuntopunr npuponhsix sox 20, 22, 353
Mope 7, 269

— BHYTpeHHee 270
— BHyTpnmatepukoBoe 270
— oOKpauhHoe 270
— MexmarepHkoBoe 270

MexocTpoBHoe 270
MopeHbl 88
Mouaxnnn 122, 260
MoluHocTb BoAHOro notoka 5l
MyTHocTb BoAb 165

FEirrrh

Haronn B mope 332, 341, 342

— —- o3epax 217

— — ycTbax pek 191

Hanean noasemubix Bop 110, 123
— peynbie 184

HambiB 172

Haxocn 72, 165

— B3BelleHHble 73, 169

— BJekomble 73, 167

Hanop 243

Hacrynanue neanukos 92
HatsixxeHue nosepxsoctHoe 38
Hekron 77, 349

HepapeHcrsa npuansa 318, 319, 321,322
Hopma croka 157

Hyab ray6un 341

O6aacTH sHewHero cToka 68

— BHyTpeHHero cToka 68, 129
O6pa3oBakue ruaposornyeckoe 354
O6beKT BOaHBI 7

O61bem BogoXpaHHaHILa MepTBblid 245
— — none3Hblit 245

— — noJHbIA 245

— o3epa 206

— cToka 157

— yaeabhblit 294, 334

— — YCJOBHbI#H 294

Oaseproctb 132, 202

Osepo 7, 202

— GeceTouHoe 205

— ByJKaHHuyeckoe 204

— KapcroBoe 204

— nenHukosoe 98, 204



— nporoyHoe 205

— crouHoe 205

— TeKToHHuecKoe 204
— TepmokapcroBoe 204
OkeaH 7, 269
OkeaHosorus 10

— perdoHanbHas |1

OkpanHa noABoaHasi MaTepHKOB 274

Onenenenie 82

OnabiBuHa 122

Ononsuu 122

Ocapku opranoreHHble 276
— TeppHreHHbie 276
Ocepenok 134, 175
OctpoBa B peke 172
Ocyuienne Gosnor 195, 266
Otaus 317

Otmenb Geperosas 206
— marepukoBas 274

OT/10)keHHs1 JOHHble 03epHble 234

— — oKeaHuueckue 276
— — peuHble 165
Orpaxeunne ceeta 38, 304
Orcrynanue nenHukoB 92

Oxpata Boa 16, 125, 201,

Masonox 98, 150, 164
[Manenne peku 135
— ypOBHs 52

Mak 299

[Mepekat 134, 174

[epemewnBanue 33, 221, 296

—- MJIOTHOCTHOe 296

— ¢pUKUHOHHOE 296
[Tepumerp cmoyenHblit 135
ﬂepuon BoJIHbl 221, 309

HaMoJMHEHHA BOJAOXpaHHIHULA 244

npuausa 318
ceiwn 218, 328

cpaboTkH BodoXpaHuauiia 244
yCJI0BHOIO BojooGmeHa 71, 214

[Tetns naBomoyHas 165
[Turanue Gosor 263
JeaHukos 88

peK 137

— noxaesoe 137
JenHuKoBoe 95, 140
noasemHoe 122, 139
cMelanHoe 140
cHeroBoe 138

lMnasaeHue abpa 28, 35
[Mnaukron 77, 187
[Maaro noanBoaHoe 275
[Tnec 134, 174, 206
[TnotHocTb Boam 31, 293
— — ycnoBHas 294

— rpyHTa 100, 165

— abaa 32, 300

— OTIOXKeHHH 165

— cHera 32

— YACTHU HaHocoB 165
[Mrowanb 6acceitHa peku 130

— o3epa 206

— nonepevyHoro ceyeHus pycsaa 134
[Mo6ouenb 174

ITornowenue ceera 39, 303
IMonBuxKa negHuka 94

[TonHoxbe marepukoBoe 275
IMoaronnenue semenn 253, 256
[Mo#ima 133

IMokasartenb BomopoaHwiit 25, 27
[MonuroH B okeane 14

[Tonosoabe 150

[MonbiHbu B Mope 301

— -— peke 183

ITonycx 199

[Mopucroctb rpyhra 101
«Ilocaaka» yposHs 200
[TocrosiHHble rapmonuyeckne 325
[Torok nosxmit 331

[Tousorpyurnt 100

[Tpenomnenne csera 38, 303
MMpuboit 312

[Mpuaus 317

— KBagpatypHbiit 319

— nosycyTo4Hblit 319

— cH3uru#inbii 319

— cyTouHbli 319

IMpunait 229, 301

IMpurok 132

[MporHo3bl rugposioriyeckue 11, 354
[TponykTHBHOCTL GHOsMOTHUCCKass 78, 349
[Mponykuus 78, 348

—- nepsuyHas 78, 305
ITpo3paynoctb Boan 304
[lponssoaurenbHocTs Bogo3abopa 24
MNponus 272

ITpocaynBanue 111
ITporsixkeHHocTb peyHo# cetn 133
[Tpoguab npononblibiit peku 176
ITpoueHT HacbiweHus 28
[Mpouecch ruaponornueckue 10

—- pycnioBbie 172

— 3IPO3HOHHO-aKKYMYJSITHBHbIE 76
IMpyn 243

PaGora Boanoro noroka 5l
PapHosecHe HoHHoe 25

— KapGonatHoe 27

Paauyc ruppasanueckuit 135
— wu3ruba pycsa 163
Pa3mbis 172
PaitonupoBakue ruaponoruyeckoe 15
Pana 231 )
Paccesinne cBera 39, 303
PactBop BoaHblit 25

—- «HJIOBHII» 99
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Pacxon Boam 50, 156

— B3BelleHHbIX HaHocoB 169

— pacTBopeHHbIX cogefi 186
PacueTb ruaposiornyeckde |1
PacusneHenne ruaporpada 151
Peakuus Boab kHucras 25

— — He#TpaJbHas 25

-— — wenoyHas 25
PerynnpoBaHue peyHOro CToka
Boe 122

— — — BojoxpaHuauwamd 198, 244

— — — — MHoroaetHee 199
— — —- ce3onHoe 198
— — — — cyrouHoe 199
— — — neaHHKamu 96
— — — o3epamu 237
Pexeasiuns 86
Pexxum Gonor 263
— BOAHbIA pek 146
rujponoruyeckui 9
— o3ep 215
— ruapoxuMmuyeckHit pek 185
— rpyHTOBbIX Bod 116
— 30HH aspauux 116
— JNnaMuHapHbiil 48
— JelHHKoB 92
— TepMuueckuit o3ep 223
— — pek 180
— Typ6yaeHTHbIH 48
Peka 7, 126
— rnasHas 132
— ropHas 128
— paBHHHHasa 128
Pecypcbi BoaHble 15, 79, 353
— — BO0306HOB/siemble 80
— noa3emubix Boa 123
— npecHbix Boa 59, 80
— npupoaHble okeaHa 348
Pudenun 173
Poaunk 122
Pykapa 176
— penabTel 191
Pycno pexkn 133
Pyueil 126

Canponeaur 78

Canponeas 234, 255

CsoticTBa BoAbl akycTHYeckHe 39
— — onTtuyeckde 38, 303

— —- 3JieKTpHueckne 39

CBsi3n BojopoaHble 23

Ceittun 218, 328, 342

Cean 98

Cépax 94

Cetb ruaporpaduueckas 8, 132
— peuHas 132

— pycaosas 132
Cuna npasnenus 52
— KopHoauca 52
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— npuaupoo6pasyiowas 319, 320
— TpeHns 52, 53

— TsxKecTH 52

— ueHTpobexuas 52

Cuabl B Boawom notoke 51, 160, 161, 329

Cucrema peynas 132
Ckpaxcuoctb 101

CK/I0H MaTepukoBblfi 275
CkopocTtb BosiHb ¢a3oBas 307
— 3Byka B Boge 39, 305

— op6utanbHas 307

— TeyeHHsn 47, 330

Cnoil TemnepaTtypuoro ckauka 224, 293

— cToKa Boan 157

— TpeHus (3kmaHa) 331

— 3Bdoruueckuit 305

Cwmecb HaHocoB 166

CHer 32

— 3epHHCTbIK 86

CHerorasinde 138

Conenocts Boabl 25, 280, 282

— Jbaa 299

CocraB BoAbi H30TOMHbIA 24

— — coseBoit 25, 26, 281

— TrpyHTa rpaHysaomerpuueckuit 100
CocrosiHne notoka GypHoe 49

— — KpHTHueckoe 50

— — cnokofiHoe 49
CnnoyeHHocTb abjaa 302
Cnoco6HocTb TpaHCMOPTHPYIOLLAS
Ka 169

Crapuua 176

Crok Boab 126, 154

— HaxocoB 154, 169, 171

— noysenubid 107

— pacTBOpeHHbIX BewecTB 154, 187
— — coneii 186

— peuHo#t 67, 80, 126, 154

— Ttennoo# 154, 182
Crparudukauus temneparypHas 223
CrpexeHb 160

Cy6anmauus 29

Cydgosns 122

Cbemka cHeromepHas 138

Tabanupt npuausos 326
Temneparypa 3amepaaHus 29

— kunenus 30, 31

— Hau6oablued naotHocTH 33

— nnaBaeHua 29

Teopusi npunuBoB auHaMnuyeckas 321
— — crartnyeckas 322
TennoemkocTb Boabl 36

— Jbaa 36, 300

Tennoo6meH ¢ atmocdepoit 46, 62
— — rpyHTOM 46
TennonpoBoaHocTs Boab 37
Tennota ucnapenns soan 35

— — abaa 35



— naaBJaeHds 35

— ¢a3oBbix nepexonos 28
Tepmoabpasus 123
Tepmokaper 110, 123
Tepmokaun 293

Tepmosposus 123

Teppacbl peuHbie 177

Teyenusi B o3epax 219

— — wmopsx eerposbie 330, 333
— — — rpaBdtauHoHHbie 329
— npuauBHbie 317, 323, 326
— — — nJjoTHocTHbie 62, 333
— — — o¢pukuxoHHbie 329, 330
pekax 159

Tunb 6on0t 257

— BomoxpaHuanuy 242

— o3ep 203, 205, 223, 230

— nenHukos 84

— mope# 270

— mopckux abgos 301

— nop3emubix Boa 99, 105

— pek 128, 140, 153

Toaues 309

Topocw 299

Toppanuk 255

Toukn ampuapomudeckue 327
Tpaucnupauus 44, 142
Tpancpopmauus nasoaxa 164
— BogHbIX Macc 236, 345
Tpexue npunusHoe 324
TpewwuHsl B Jegunxe 88

Toin Tanuusa 139

Yaaunenue ycrbesoe 192

VKJOH BOJHOH NOBEPXHOCTH MpPOLOJbHbIH
52, 136

— — — nonepeuHbiit 164

— nosepxHocTd Gacceitna 131

— peku 136

VnjoTHeHHe BOL NpH cmelleHud 297
YpasHreHue Boauoro 6ananca 44

— — — G6onota 262

— — — rpyHroBbix Boa 115, 117

— — — o3epa 208

— aBuxeHus Boaol 43, 54

— rensioBoro 6GanaHca 42, 47

YposeHs soau 149, 214, 341

— noanopxbift 178, 245

— Ttarorenus 211

YcroitluuBocTh Bol BepTHKaMbHaa 56, 295
— peynoro pycaa 178

Ycrbe peku 132, 188

da3m sOAHOrO pexxuma pexu 150
®apsarep 134

®uabrpauus 111

buopa 272

DupH 86

OdutonnankToH 77, 349

®opmyna Boiauna 184

— JlarpaHxa — 3pu 220, 323

— TIlyaseitas 57

— llle3u 56, 114, 161
®dotocunres 60, 73, 305

®Ppakuud HaHocoB 166
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