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NPEAWUCJAOBHUE

B nocaeskee BpemMa BO3POCAO 3HAuEHHE FMAPOAOrHUECKUX 3HAKMA
B paioTe reorparoB pas3fMUHBIX cleuHasbHOCTel. DTO CBA3AHO C YBEJH-
yeHHEeM HCMO/NBL3OBAHHA BOAbl B HAPOLHOM XO3AHCTBE, C PacCLWINPEHHEM
MEJUOPATHBHOTO M THAPOTEXHUUECKOTO CTPOMTEIbCTBA, ¢ OCBOEHHEM
GHONOFHYECKHX, MHHEPAAbHBIX W 3HEPreTHYecKHX pecypcoB MHpOBOro
OKEaHa, ¢ NPOBEJEHNEM MEPONPHATHE MO OXpaHe NPHpPoOAB H, B YacTHO-
CTH, BOOHbIX pecypcoB. [mapoAOrHyecKHe HecNeROBAHHUA OcOGEHHO BaX-
Hbl B CBA3H ¢ HEOGXOLHMMOCTBI) YCKODEHHS HAYYHO-TE€XHHUECKOro Mpo-
rpecca, OXpaHBl OKpyalollell c¢pedbl W COKpalleHWs pacXofOBaHuR
BOAHLIX PeCYPCOB.

Cneunanucr-reorpad BHe 3aBHCHMOCTH OT CBOEH y3KOH cmeuuanbHo-
CTH AO/IXEH XOPOLIC NPEACTABAATL MECTO H POJb BOAW B MPHPOAE
H BOAHBIX PecypcoB B HaPOAHOM XO3AHCTBE, CYUIHOCTE FHAPONIOTHUECKUX
MpoueccoB M MX BK/Mad B (opmMupoBaHHe mpupoguoro ofnnka 3emJy,
CHCTEMY HAYYHBIX 3HAHUWH M MeTOAOB UccaefoBaHuil B o6aacTu ruipono-
THH, BOTMPOCH MPUJIOMEHUA THUAPOJICFHYMECKUX 3HAHWA K APYTHM pa3sjne-
Jam reorpaduu, TToMoub B LOCTHXKEHHM 3THX Hefiell — OCHOBHOE HasHa-
yeHne Kypca «O6u1as rHAPOJOTUR» HA reorpaduueckHx (aky/bTeTax
YHHBEPCHTETOB.

OcHoBHble 33ja4K NPEAAraeMoro yyeOHHKA:

— JaTb MpeACTaRAeHHE O HanGonee O6IIHX 3aKOHOMEPHOCTAX THAPO-
JIOTHYECKHX NPOLECCOB Ha 3emJae, NOKA3aTk Po/ib Y 3HaHeHHe NPHPOAHLIX
BOJA B reorpaguueckoii ofosouke (Bknw4as atmocepy, auTocgepy,
Guocepy) ;

— O3HAKOMHTh CTYAEHTOB ¢ OCHOBHBIMH reorpado-ruApoiorHuecKH-
MH OcOGEHHOCTAMMN BOAHbIX OG'BEKTOB Pa3HBX THNOB: JEJHHKOB, NOX3EM-
HEIX BOJ, pek, 03ep, BOAOXPaHHAnwW, GOJOT, OKEaHOB W MOpEeH;

— MNOKA34Tb CYLLHOCTb OCHOBHbIX MHADOJOIHYECKHX NIPOLECCOB B BG-
AHBIX O6BEKTAX PA3HLIX TUROB ¢ NO3NHHH (YHNAMEHTANBHLIX 3aKOHOB
WELCCH

— JaTb npeacTasieHUe 06 OCHOBHBIX MeroflaXx H3YueHWSl BOJHBIX
06LEKTOR;

-— [MOKAa34aTh I'IpaKTI‘I'-IECKYlO BAXXHOCTHE HSYLIEHHF{ I‘HIL]JOJ'IOI‘H'-IECKHX
IPOUECCOB H PEXKHMA BOAHBIX OGBEKTOR AAA PAIMOHANBHOIO HCHOAL3O-
BAHUA WX PeCYPCOB B HApOJHOM XO3AHCTBE H A/1A pelUeHWA 3ajay oxpa-
HH NpHUPOAbI,



B npeaharaemom yueGHHKe B OTANYHE OT cyulecTBylowei yueGHo#
Jutepatypul no Kypcy «O6was ruApoJorhss» 3HAYHTEAbHO Oodbluee
BHHMAHHE YAEJEHO PONH FHAPOROFMUECKHX MPOUECCOB B (POPMHPOBAHHH
reorpagryeckoli o60A049KH 3eMJH B LEIOM H B OPOLEccax, MPoTekalw-
UHX B APYTHX KOMIOHEHTAX NPHPOLHOH cpeabl (auTOocdepe, aTMocdepe,
fnocdepe), 3HAYEHHIO THAPOAOrHUECKHX 3HAKHI B PA3BHTHH HAPOLHOrO
X03ANCTBA.

B yueGHHKe ¢ COBPEMEHHbIX NOSHIHH jaeTcA XapakTepHCTHKa Ipo-
UECCOR B PA3JHUHBIX BOAHEIX O0GHEKTAX C YUETOM pe3yabraToB Moc/en-
HHX OTEUECTREHHBIX H 3apYyGeHbIX HCCJAeJ0BAHHE NO TAKNM, HATPHMED,
BakHellUWM pazjesaM ruApOJOrHH, KaK BOAHBMHA GanaHc 3eMHOro mapa
n CCCP, sopume pecypens CCCP, jHHAaMMKA AENHUKOB, PeYHble HAHOCH
U DYCJIOBble Mnpotlecchl, MOPCKHE YCTbA PeK, PeXHM BOZOXPaHHAHLL,
AHHAMHKA BOJ Okeana W Ap. BaxkHoe MmecTO 3anumalorT B yueGHuKe
npofJeMbl PallHOHAABHOrO HCNONB3OBAHNA BOAHLIX PeCYpPCOB Kak HacTH
NPHPOJHOrO KOMIMIEKCA H HX OXPaHbl, OCHOBHbIE NMYTH HCMIOJAb3OBAHHA
PECYPCOB OKEAHOB H MOpei, peKk, noaseMHux Bod H T.4. [lpuBesenn
HOBEIE JAHHBIE O BAUAHHH X03AHCTBEHHOH NeATeNBHOCTH Ha FHAPONOTH-
YyecKHe TNpPoUecCH.

B oranuuMe oT APYTHX yUeGHHKOB [IPHHAT HOBbIH NMOPALOK H3N0XKEHHA
marepuana. YueGHHK HAuMHAeTCR pa3jlesiaMM, MOCBAILEHHBIMH OGILHM
npoGJeMaM FHAPOAOTHH: THITH3AHHH BOAHBIX OGBEKTOB, OCHOBHBLIM (PH3H-
YEeCKHM H XMMHUYECKUM CBOHCTBAM HPHPOAHBIX BOJ, (PH3HYECKHM OCHOBAM
FUAPOJOFrMYECKHX MPOLECCOB, UX B3aUMOCBA3Y ¢ npHpoaHoi cpeaoil. [1pu
3TOM [OJYEPKHBAIOTCH BAKHAA POJb YHHKAJbHLIX XHMHYECKHX H (PH3H-
UYecKUX CBOHCTB BOAH, (H3nueckasn ofiiHOCTh MHOTHX MpPOLECCOB, NPOTe-
KAaOWHX B PAa3JHYHBIX BOAHLIX OODBEKTAX, EAMHCTBO NMPHPOZHBIX BOZL
3eMman.

Bonnbie OGBEKTHI DA3HBIX THIOB paccMaTrpHealoTcs B yyebHuke,
HauuHas ¢ o bEKTOB MaTepUKOBOr0 3BEHA KPYFrOBOpPOTA BOAH Ha 3eme
{(nocsrepoBaTeNbHO — JAEAHHKH, MOJ3EMHbIE BOALI, PEKH, D3EpPA, BOAOXpA-
HHAKHWA, 60K0TA} M KOKYAA TMABHBIMH OGBEKTAMH OKEAHWUYECKORD 3BEHA
(oxeanamu v Mopamu}. Onucarve JEZHUKOB M NOA3EMHLIX BOA NpeAlle-
CTBYET ONHCAHHIO PeK, MOCKOABKY T€ H APYFHE CAYMAT HCTOYHHKAMY
[UTaKKA PeK, MPH 3TOM JedHHKH, 3AKHMAIOIHE CAMYIO ¢BEPXHIOKY 4aCThb
KOHTHHEHTOB, PACCMATPUBAIOTCA B MepBYID ouepedb. B UCKYCCTBeHHBIX
BOAHBIX OBBEKTAX — BOAOXPAHHNHUIAX —* IPOTEKAIOT MPOIECCHl, CBOH-
CTBEHHBIE KAK PeKaM, TAK Y O3epaM; NO3TOMY BOAOXPAKH/HILA PACCMOT-
peHbl B OTAeAbHOH rJjage nocjae omucadHua pek W o3ep. Bosota, uacro
ABJRIOLNEC] PE3YIbTATOM 3BOJIOLHY ADYTHX BOAKBIX OOTBLEKTOB, 3aKaH-
YWBAIOT NEPeUeHb BOAHLIX OOHLEKTOB CYLIH.

3aBepluaercl Kypc PACCMOTPEHHEM MEPCHEKTHBHBIX mpobJjeM Hc-
NOAL3OBAKHA H H3YYEHHS MPHPOZKLIX BOJL.

¥Y4yeOGHHK MOATOTOBIAEH B COOTBETCTBHYM ¢ HOBOH NpOrpaMmol kypca
«Ofiwan rHaApoaorus», COCTABJERRON aBTOPAMH U YTBEPXaeHHOH [nag-
HbIM yueiHO-MEeTOAHYEeCKHM ynpaBJekveM Bhiciiero obpasoeakusn [ocy-
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papcreesnoro koMurera CCCP no HapoaHoMy ofipa3oBaHHIo B Kauecrse
THIIOBOH MPOrpaMMbl A1 reorpaduyecknx (aKyabTEeTOB YHHBEPCHTETOB.

[1py HanHucanuK yueGHHKA HCOAL30BAH ONWT uyTeHHA Kypca «Ofwasn
ruaposoruf» Ha reorpatuyeckom axyabreTe MOCKOBCKOrO rocyaap-
cTBeHHOro yHHBepcHTeTa. OCHOBEL 3TOr0 Kypca GblAM 3a/0XeHH Npo-
deccopom b, I1. OprosbiM, a B ero pasBHTHH H COBepLIEHCTEOBAHUH
npuHumanu yuacrue npogeccopa B. Jl. Buikos, I' H. Toay6es n astoph
HacTositlero yyeGHuKa.

Faaas |—9 nanucanw B, H, MuxaiinosumM, rnaea 10 — A, JI. No6-
PCBOJLCKHM; NPeaHCAOBHE, BBEAEHHE H 3AKAIOYEHHE HAMHCAHb ABTOpPA-
MH COBMECTHO.

ABTOpH HCKDeHHe 6Aarojapkbl 3a KOHCTPYKTHBHbIE COBETH H 3aMeua-
HHA N0 PYKOMHCH yueGHHKaA 3aselylolleMy Kadeapoil rHAPOJOrHH CyIuH
Jlesunrpaackoro yuusepcutera npog. H. B. Paaymuxuuy u samectrrenio
3apeayolero Kadeapod OKeAaHOSOTHH TOTMO JXe YHHBEDCHTETa JIOL.
B. B. Knenukoy, 3asegyowemy kadeapoit ruapoioriu cywn [Nepmckoro
yHuBepcHTera npog. 1O. M. Marapauny u npod. To#t ke kadeapo
A. M. Komnesy.

ABTOpBbI OYEHb NPH3HATENbHb 32 COBETHl H NOMOLIb NPH MNOAFOTOBKE
yueGHHMKA K H3IaHHIO CBOHM KOJJIEraM No reorpaduyeckomy GakyabTery
MTY npodeccopam M. A. Tlerpocsanuy, P. C. Hanosy u K. K. enpin-
refiny, aouenram A. B. Bacuabesy, I. [1. Kymcnawsnau, B. J1. JleGene-
BY, cTapuemy npenojaBaremio H. M. AsekceeBckoMy, cTapLUHM HaydHBIM
corpyannkam B. C. Casetko v B. A. CKODHAKOBY, HaY4HOMY COTPYAHHKY
W. B. [Meinesy. AaTopn rakxke GnaroaapstT 3a UEHHBE 3aMeYaHHs 1O
pykonkcH yyebHuKa npogd. reosoruyeckoro pakyastera MY B. A, Bee-
BOJIOMCKOFO, CTApIIEro Hay4HOrO COTPYAHHKAa Mysen 3emaeBeneHHs
MIY JI. C. JleBn, 3aBenyiowero oTAENOM KAHMATONOIHH H THAPOJOrHH
Hncruryra reorpagun AH CCCP A. H. Kpenke, gouento Bawkupckoro
i Hpkyrckoro ynusepcuretos B. K. Backakoa v H. C. Bepkuna.

Agropot



BBEOIEHHUE

Boda — 00nO 13 cambix pacnpoCTPOHERRBIX HA Jemae xumude-
cxux coedunenud. ITpupodusie 6odut 0OpasyloT oxearst, Mops, o3epa,
pexu, sodoxpanusuwia, Goaora, aednuxu, 8 aude napa HAxodaTCa
8 aGrMoCepe, nPORUKAIOT 8 NOLEY U 20pHbie nopodet autocdepol. bes
2006 HEAVIMOMCRO CywiecTaoganue buochepor u wusny Ha 3emae.
Hexatouureassno 8eauka poas odu 8 QopMupoaguun zeozpaduve-
ckoll obonouku 3emau 1 OBAUKG NOBEPXHOCTU Hauiell HAGHETHL
Boda — saxcxbil KOMROKEHT MHO2uX AGHOWAPTOE.

Boda — ne TOAbKO 3AeMeHT npupodnol cpedot, HO U AKTUBHDbLL
2eoaceuneckul U cecepaduieckull QAaKTOp: ORG CAYMUT HOCUTEACM
MEXAHUYECKON U TenAC80l 3Hepaul, TPARCROPTUPYeT aewiecTaa, co-
aepuiger pabory. Boda, 6aazodapa ceced no@euncHocTu, uspaer
eancretduyro poas 6 obmene geniecTaon u snepauetl mewdy aeoce-
pami 1 PAssULHBIMY 2eo2pauteckumu padonamu.

[MoncTHle yHHBeEpcanbHaR POb BOAW B MpHpode OObACHAETCH ee
cB0eOGpa3HHMY H BO MHOFOM dHOMAJIbKbIMHE QH3NUECKHMH H XHMHUE-
cKHMHU cpoiicTBaMu. Baarogaps aTum cBolicTBaM BOZA ONpejenser He
TO/IbKO BCE MPOHECCH B BOAHbIX 06'beKTAX, HO 1 MHOTHE OCOGEHHOCTH
KAHMATHUECKHX, METEOPOJIOTHYECKHX H reOMOPOS0rHUECKHX NPOLEC-
COB Ha 3emJe.

1. BOOA B NPHPONLE H ¥ H3HH YEJOBEKA

Hasecthmit pyccknit yuenntii B. M. Bephagckuii — oAWH M3 ocHOBoO-

NOSOKHHKOB FeoXHMHH — niucan: gBoaa cTonT OCOGHAKOM B HCTOPHHM
Hawe# nyanern. Her npHpoakoro teaa, koropoe Morao 6bl cpasHHTbCA
¢ Hell MO BAMSHHIO HA XOJ OCHOBHBIX CAMHX FPaHAHO3HBIX, FeosorHue-
CKHX npoueccoB. Her 3emHOro peuectsa — MHHepaja, TOPHOA nopoabl,
JKHBOTO Tesa, KoTopoe GH ee He 3akaiouano. Bee semuoe Beulectso —
MOL BANAHHEM CBOHCTBEHHBIX BOJAE HAaCTHUHBLIX CHA, ee mapoofipaskoro
COCTOAHMA, €€ BE3NECYLLHOCTH B BEPXHEH YacTH MNAHETH — €0 NPOHHK-
HYTO U OXBA4YEHO» |,

Antyany ae CeHT-3K3nepu MNPUHAAAEKAT O BOMLE TAaKHE CAOBA:

«Boga! ¥ Te6A HeT KM BKyca, HH 1BeTa, HH 3anaxa, Teia He OMuUlelb,

' Bepnadcxud B, H. WRabp. cou. M., 1960, T. IV. Ku. 2. C. 24.



ToGOH HaciAaxKAaelwbcR, HE MOHMMAA, YTO Thl Takoe. TH HE MPoOCTO
HeOGXOANMA AAA XKHU3HH, THl ¥ ecTb XH3Hb... TH — BeAnuaiee B Mupe
60TaTCTBO...» !

Boaa wenofib3yercs 4e/OBEKOM He TOJBKO KAK HeOGXOLMMOE CpeicT-
80 MHU3HELEATEABHOCTH (MHTLEBAA BOAA, BOLA B COCTABE PACTHUTE/BHBIX
HAH KMBOTHBIX MPOAYKTOB nuTaHus). CoBpeMertoe o6l1eCTREHHOE nNPo-
H3BOACTBO OCHOBAHO HA LUMPOKOM HPHMEHEHHH BOAbI: €€ HCIOAb3YIOT
B NPOUECCE NOJYUEHHA SHEPrHH (THAPOIHEPTETHKA, TENAOBAA U ATOMHAA
3HepreTHKa); Bo1a — HeoOXO0HMOE YCAOBHE CYILECTBOBAHMA CEAbCKOrO
X03A#ACTBa, BOAHOFO TPAKCNOPTA, AOGHLIBAIOILHX OTpac/ell NPOMbILINEH-
HOCTH, PHIOHOTO XO3AHCTBA, KOMMYHAABLHOTO XO3AHCTBA, OTAbIXA H TY-
pruama. Boaa moHcTHHE NPOHM3LIBAET BCIO KH3HBL uenoseka. HexsaTtka
804b — TAKKOe GeacrBue aas awogell. Bea wwupokoro ucmoabaopakus
B0Ab HeNb3A MpeofoAeTh B raob0ajbHOM MacluTaGe HH NPOAOBOAbL-
CTBEHHEIA, HH 3HEPreTHYecKHH KPH3HACH.

XoTa BOLA HA 3eMJe B LEJOM — 3TO B OCHOBHOM BO30GHOBAAEMEIH
NPpHPOLKLIH KOMMOHEKT, BOAHKE Pecypchl B OTAe/bHEIX pailoHax mojsep-
JKeHBl aHTPOMOTEKHOMY HCTOLLEHHIO H 3arpa3HeHHo. Bogja — Gecrielkoe
6OraTCTBO YEJOBEUECTAd, NMO3ITOMY BOJHEIE pPeCcYpChl JIOAH JIOJIKHEI
GepeXHO H 3KOHOMHO HCMOJIL3OBATH H OXPaHATH.

2. BOQHBIE OBBEKThI. NOHATHE O TrTHAPOC®EPE

Bosbuiaa uyacTe BOAbl, YYacTBYIOWEH B KPYrOBOPOTE BELWECTA HA
3emsie, npeAcTaBneHa B BHAE 800HbiX 00BeKT08, T.€. CKOMLIEHHIH NpHPOA-
HBIX BOZ HA 3eMHOH MOBEPXHOCTH MAM B BePXHHX CJOAX 3eMHOH KOPHI,
ofnajalouix OnpeleseHHLIM FHAPONOFHYECKHM DpexuMom. Beidesnwor
TPU epynnul B00HsIX 06BeKT08 — 8000TOKY, 6000eMb u 0CcOBbie 8OOHbLIE
obBexTDL.

K sodorokam oTHOCATCA BOAHBIE OGBLEKTH HA 3EMHOH MOBEPXHOCTH
¢ NOCTYNaTenbHLIM ABHXKEHHEM BOABl B pycAaX B HANMpPaBJeHHH YKAOHA
(pekn, pyubH, Kakaau), Bodoems: — 3T0 BOAKbIE OOBEKTH B MOHHKEHH-
AX 3eMHONH MNOBEPXHOCTH ¢ 3aMelJeHHbIM LBHKEeHHeM BOA {OKeaHb,
MOD#, 03epa, BOAOXPaHWANILA, npyabl, Gonota). [pynny BOAHBIX 0ObEK-
TOB, HE YKAA/ILBAIOUIHXCA B NOHATHE BOAOTOKOB H BOAOEMOB, COCTaBJA-
10T 0cobbie 800HbIE 0OBEKTHL — AeORUKL U nOO3emHble 8006t (BOLOHOC-
Hble TOPH3OHTH H apTe3HalckHe GacceAnbl).

Bodnuvie 00vexTor MO2yT GoiTe ROCTORHKBIMU 1 BpEMENHbIME (NEDECH-
XACIIUMH) .

Muorue BoaHHe ofnekThl ofaafaleT godocbopos, NMOA KOTOPBIM
NOHMMAaeTCA 4YacTh 3eMHON MOBEPXHOCTH HJAM TOJILH [MOYB H FOPHBIX
nopoj, OTKYAa BOAA MOCTYNAET K AAHHOMY BOAHOMY 06BekTy. Bogoc6o-
PBl HMEIOTCAl ¥ BCEX OKEaHOB, MOpedi, 03ep, pek. [paHHLa MEXAY CMEX-
HBIMH BOflocGOpaMH Ha3biBaeTc aodopaadesom. Pasnyalor nosepxuo-
cTubiti (opozpapuueckuil) u nodsemmsui sodopasdesni. COBOKYNHOCTD

! Auryan de Cenr-Ixzonepu. Tlaanera mogeii// B ¢6.: HaGpanuoe, M,, 1964, C, 275.
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BOJAOTOKOB M BOAOEMOB B NPeiefiaX KAKOH-JNHGO TEPPHTOPHH HA3BIBAIOT
zudpoepapuueckold cervio.

[Mpupostble BoAb 3emiH GOpMUPYIOT ee zudpocgepy. YCTOABIIUXCA
onpefeAeHHH IOHATHA THAPOCEPhl H €€ TPaHHL NOKa HeT TpaiuiHOHHO
nod zulpocepoti NONUMGIOT HAU4E BCE20 NPEpblBUCTYIo B00KYIO 060~
AOHKY 3eMR020 WAPa, PACNOAOMENHYI0 HA NOBEPXHOCTE 3EMHOL KOpb
U 8 ee ToAue, NpedcTasANowYe COBOKYNHOLTE OKEanos, Mopel i 60-
Onbix o0vexTos cyuwiu {pex, osep, 60107, nodzesmnsix 80d), 8KANOHAGR
CHexcnbld nokpos u aednuxu. B Takol TpakToBKE rHapocdepa e BKAK-
yaeT arTMocidepuyic shary W BOAY B JKHBhIX oOpradu3max. OnHako
cyuwlecTBylor ¥ Gosee y3koe W Oosee LIHPOKOE TOJNKOBAHHS NOHATHR
ragpocdepsl, B mepsoM chiyuae nog HEH MOHMMAIOT JHIIb BOABI, HAXOAR-
wuecd Mexkay armocidepoit H aHrociepoll, BO BTOPOM — B MOHSTHE
TUApOCHEpPH BKJAIOYAIOT BCE IPHPOAHbIE BOAB 3eMJH, YYacTBYiOulHe
B rM0GaAbHOM KpYroBOpOTE BellecTs, B TOM YHCAE NOJ3SEMHbIE BOJBI
B BEPXHEH 4acTH 3eMHOM KOpH, armocdiepHylo BAAary H BOLY JKHBBIX
opraHd3mob. Takoe WHPOKOE MOHHMAHNE TEPMHUHA «rhppocdrepar npen-
crapafercs HauGohee npasunbHbEIM, B 3toMm caysae ruppocgepa — 3ro
yKe He NpepbiBHCTaA 060A04YKa, a AEHCTBHTEAbHO reociepa, BKAIOUYAI0-
1ILAA He TOABKO CKOMJIEHHA caMoil Boabl (cHera, Abna) Ha 3emuofl nosep-
XHOCTH, HO M B3AHMOCBfI3aHHBIE C HUMH BOLBl B BepXHeH vacTu AuTOChE-
pBl E HMIKHeH uactH atMoctepbl. [ipw Takoll TpakToBke BO3HHKAeT
HOBas, MaJioN3yueHHas reorpagrueckas npofjemMa <B3aHMONPORHKA-
HUSI» pasiMuLbix reocgep (ruapocgeps, autocgepsl, atMocdepnt). [To-
CKOJbKY BOA3 Of(HOBPEMEHHO H MecTO OGHTAHHMA MHOTHX OpraHM3MOB,
H YCNOBHE MX CYLLECTBOBAHHA, TO TPAHHLBEL rpapocrepbl B IIHPOKOMH
TPaKTOBKE 3TOTO MOHATHA 6YAYT NPUGAMIHTENBHO CORMAMATE C TPAHHLA-
my Guocdepn B nosumanuu B. M. Bepranckoro.

3. THAPONOrHYECKHA PEXHM H TN PONOTHYECKHE NPOWECCH

Jlio60# BOAHBIA OGBEKT H €70 PEIKHM MOTYT ﬁbTTb OMHCAHBI ¢ MOMOLIBIO
HEKOTOpOro Hafopa eudpoaoeuueckux XapaKkTepucTux. 3TH XapaKkTepH-
CTHKM REAATCA HA HECKOABKO rpynn. [IpHBeaeM HEKOTOpbIE M3 HHX:

1. Xapaxtepucruku 8odnozo pexcuma: yposenb gonbl {H, M. aGc. Hau
cm Hag 0 mocra), ckopocTb Tedenus (v, m/c), pacxon soasl (Q, m*/c),
CTOK BOAb 34 uHTepRans ppemenu Af (W, M°), ykJaoH BoaHON NOBEPXHO-
ety (I, Beanynia GeapasMepHas) M T.J. DOABLIKHCTBO 3THX XapAKTEPH-
CTHK MOXeT ObiTb OTHECEHO HE TOJbKO K BOJOTOKAM H BOROEMAM, HO
H K 0COGblM BOAHHM 00bEKTaM — JeIHHKaM, [OA3eMHBIM BOLAM.

2. XapaktepucTuky Tena08020 peXtuma: TEMMEPATypa BOAM, CHera,
abaa (T, °C), Temnocogep» anue BOAKOTO OGBEKTA KM TEINOBOH CTOK 3a
HHTEpBAN BpeMedd At (0, JIx) v 1.1

3. Xapaxrepuctuxu 216308020 pemuma: CPOKH HACTYIVIEHHA M OKOH-
HaHHA Pa3H4HLIX (Pa3 JeJOBOTO peXHMa (3aMep3avHfl, JaejocTaga,
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rafKnsl, BCKPLITHA, OUHILIEHHA OT AbAd}, TOMLLHHA JAEASHOrO MOKPOBRA
g T.A.

4, Xapaxkrepuctukyu pexuma HanoCos: COREPIKAKNE B BONE B3BELIEH-
HBIX HAHOCOB (S, Kr/M®), pacxog HaHocoB (R, Kr/c), AauHbie 0 pacrpe-
AelEHHH HAHOCOB MO (paKuHAM (KPYWHOCTH) M T.4,

5. Xapakrepuctuku @opmbt i pasmepa 8001020 00BEKTA! ero JNHAA
(L, M, KM), wrphHa (B, M, kM), raybuna (A, M) u 1.1

Kpome TOro, K 4nciy THAPOAOFHMYECKHX YCJAOBHO OTHOCAT H OYEHb
BaXKHDBIE [/ ONIHCAHHA MOGOTr0 BOAHOrO OGbEKTAa TAKHE XAPAKTEPHCTH-
KM, KaK audpoxumuueckue — MHHepanH3annio asoaw (M, mr/a) man ee
coaenocTb (S, %o). corepanie oTae bHBIX HOHOB COJel, ra3os, 3arpsis-
uuTenell W Ap. eudpogusuteckue — nAOTHOCTb BOAW (p, Kr/m’), Bsi3-
KOCTh BOALI U Ap.; 2uOpobuoaceuveckue — COCTaB W YHCIEHHOCTH BO-
AHBIX OPraHM3MoB (3k3/M°) W BelmuuHy GHomaccw (/Mm% r/m®) u ap.

COBOKYNHOCTL 2UdPOAOZUHECKUX XQPAKTEPUCTUK danH020 603HO20
00BeKTE 8 OGHNOM MecTe U 8 Gannbli MOMEnT spesmenu onpedeaser
zudpoaozudeckoe COCToRNHue 8008020 obBeKTa.

I'vaponoruueckoe ¢ocTOSTHHE BOgHOrO o6beKTa nono6Lo norone Npu-
MEHUTENBHO K COCTOSHHIO aTMOcgepbl NMOABEPIKEHO MOCTOSHHBIM [PO-
CTPAHCTBEHHO-BPEMEHHBIM W3MeHenusM, OHO Bceraa AeTepMHUKHPOBAHO
H ONpefeAfeTCA XapaKTepoM NPOLECCOB, NMPOHCXOARIUHX B BOLHOM
06beKTE, €r0 CBA3BIO C APYTHMH BOIRBIMM OGBEKTAMH, aTMOC(epoH,
antociepoit u 1.4, OBHAKO BCACICTBHE CACKHOCTH H MHOPO(AKTOPHOCTH
STHX MPOLECCOBR W CBA3ell M HEJOCTATOYHOrO 3HAHHS HX MPHUPOAB MBI
YyaCTO BHIHYXKAEHbl MOAXOAMTE K OIEHKE FHADOIOFHUECKOrO COCTOSAHMS
BOJAHOFO 0GBEKTA KaK ABAEHHUIO, MOABEPHKEHHOMY CNYYAHHBIM H3MEHEHH-
M, KOTOpble TOAUMHAIOTCS BEPORATHOCTHBIM 3aKOHAM N NOZAAIOTCR CTATH-
CTHUECKOMY aHaJN3Y.

Ipy anurenbHBx HAGAWAEHHAX 33 NIOGLHIM BOAHBIM OOBEKTOM OfHA-
PYXKHBAIOTCH HEKOTOPHIE 3aKOKOMEPHOCTH B H3MEHEHHAX Er0 FHAPOJOTH-
YECKOTO COCTOSIHMR, HanpHMep, B TeyeHhe roaa. COBOKYNROCTL 3aKORO-
MEPHO NOBTOPAIOWUXCA Uamenenull 2udpoaoceuecKo2o COCTORHUR B800HO-
20 obvexTa — 3T0 €20 eudpoavzudeckuti pexcus. AHATOrOM THAPOAOTH-
4eCKOTO PEXHMA MPUMEHHTERBHO K ATMOCQEPE MOXMHO CUHTATb KAMMAT.

CylHOCTE THAPOSOTHYECKOTO PEXHMA BOLHBIX OGBEKTOB — 3TO H3-
MEHEHHe FHAPOJOrHYECKHX XAPAKTEPHCTHK B MPOCTPAHCTBE H BO Bpeme-
HH. [Tof H3MEHREHHEM THIPONOFHUECKHX XAPAKTEPUCTHK 8 NPOCTPANCTEE
MOHHMAIT WX H3MEHEHHE OT MECTa K MEcTy (BAOJBb, NONEPEK HIH IO
TyGuHe peky, BAOJAb HJHN NO ray6HHe MOPH MM 03epa W T.A.), OT OZHOrO
BOAHOrQ OfbEKTa K APYroMmy.

HameHenue rugponorHyecknx XapakTepHCTHK 80 speMeni (apemen-
HOR U3MEH4UBOCTL) MMEET HECKOJbKO BUAOB. BBIAENAOT H3IMEHUHBOCTDL
8ex08YI0 (C MHTEDBANAMM BPEMEHHM WJH MEPHOAAMH, HCUHCAREMBIMH
BEKaMH); MHO20AETHIONW (NMEPHORR KoMeGaHHH — OT HECKOJBKHX J10
NECATKOB RET), BHYTPU20008YI0, WIH Ce30HKYIo (KoAefiaHNA B TeYyeHHe
ropa), kparxospesmennytd (¢ NEPHOJOM B HECKOABbKO CYTOK, HanpHMep
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CHHONTHYECKOrQ MacluTaba) W CYTOUHYIO, HiH BRYTPUCYTOHHYIO (Koae-
falHA B TeYeHHE CYTOK}.

I'uaposorHiecKHi PeXHUM BOAHOTO OGBEKTA — XOTS1 H 3AKOHOMEDPHOE,
HO BCe XE€ JHULIb BHEIIHEE MpOsB/IeHHEe HexoTopbix Gosee CJ0MHBIX
BHYTPEHHHX NPOLECCOB, CBOHCTBEHHMX BOXHOMY OGbEKTY, HAH 06YC/I0B-
JEHHBIX €r0 B3aHMOAeHCTBHEM ¢ ADYTHMH BONHBIMH OGBEKTAMH, aTMOC-
¢epoii, aurocepoii. HaGmopasn 3a ypoBHEM HAW PACcXOZOM BOAH B PEKe,
HanpuMep, H BBHIACHAR 3aKOHOMEPHOCTH HX M3MEHEHHA, T.C. H3YYam HX
PeXXHM, Mbl NOKA OCTABASEM B CTOPOHE NMPHUUMHBI 3TUX H3mMeHeHHH. aa
TOr0 4robbl HX BCKPbITh, HEOGXOJAMMO H3YHYHTb YXKE HEKOTOpble Kak
BHYTPEHHHE, TAK ¥ BHEIUHWE MPOLECCHl, BO3AEHCTBYIOWME Ha PEXHM
sBopHoro ofbekra. [loaromy 2udposozn usywarOT He TORLKO eudpoaceiuye-
ckuld pexcim 800nbix 00BEKTO8, RO U 2ulponrozusiecKue npoyeccs, nod
KOTOPBMU NOHUMAETCR COBOKYNRHOCTD (PUILHECKUX, XUMUHECKUX 1 DUOAO-
ZUHeCKLX RPOYECCOB, ONPEGeARIOU|UX FUKONOMEPROCTI (HhOPpMUPOBANUA
2U0poACRUHECKOZ0 COCTORHUS U pexuma 8001020 obvexTa.

4. HAYKH O NPHPOAHBIX BOAX

Craponorna B ee noapasaenesne. [ipupozmnble BoAW Ha 3emne
M THAPOJOrHYECKHe Ipouecchl H3Y4yaeT KOMIAEKC HAaYK, 06benHHfeMbIX
ofIUM MOHATHEM «2udposozusy. TepMHH «THAPOJIOTHR» 0fpasoBad H3
JATHHCKHMX CJ0B «THJIPO» — BOAA H «A0roc» — Hayka. OnHako ruppono-
FHA 3aHAMAaeTcs H3aydeHHEeM He BOAW KAK TakoBoH (¢u3nueckoro se-
LIECTBA H/H XHMHUYECKOrO COERMHEHHS), A H3YUEHHEM PaCNPOCTPAHEHHA
H pexHMa npHpoAHbIX BoA Ha Jemse. TepMHH «THAPOAOTHA» BrepBble
noaeuaca 8 1694 r. B kHure, cofepiKallel «Hauana YYeHHA O BOZAX»,
nanansoll Meabxnopom BO Ppankdypre-Ha-Maiine. B nelcrautencHo
CAMOCTORTEAbHYIO KAyKy ruapoaorug odopmusach anuwb B 20—30-x ro-
JlaxX Hallero CTOJETHs, B Haeil cTpane — nocae Bennko#t OkraGpbekoi
COUHAMNCTHYECKOH PEBOIOLHH.

Inapoaordic moapaziensio® Npexae BCero Ha KPYIHbIE Pazfesbl Mo
HAMPABJEHHOCTH ¥ METOAAM HCCAEAOBaHUH, IT0 — obuas 2udpoaveun,
H3yyawinag Haubogee OOmHME 3AKOHOMEPHOCTH THAPOJOTNHYECKHX HPoO-
LECCOB H fABJEHHH, pecuowarvnan eaudporoceus (uan eudpozpadun},
3aHUMAILAACA HIYUEHHEM H OMHCAHHEM KOHKPETHBIX BOAHBIX OGheKTOB,
npuxkaaonan (MK uxscenepnan) 2udpoasoeus, paspatarbipapolias MeTo-
ABl pacyeTa M NPOrHO3a Pa3iHUHLIX TMAPOJOrHYECKHX XAPAKTEPHCTHK,
cudposerpun, pa3paGaThipaiOllad MeTOAbl H3IMEPEeHHH H HalawneHHH
NpH W3YYEHWH NPHPOAKBIX BOA, H cneyuasvmbvie pasdesve eudporoauu,
TAKME, KaK Pu3uka npupodrsix 8od (Mau eudpodusura), xumul npupod-
Hotx 803 (HNH eudpoxumusn), 6uoacaun npupoonsx 800 (WK zudpobuo-
Ao2UR) .

O6iwas rEApoOIOrUs No oG bLEKTAM UCC/IENOBAHHS MOAPA3NEIACTCA HA
TP GosblUHE YACTH: 2udpoaoawo Moped (CHHOHNMM — Qusudeckas okea-
HOAO2UR), 3aHAMAOILYIOCH H3YUEHHEM OKEaHOB M MOpeH; zudposo2uto
CyuLu, VAU TOUHEE 2udPOoAO2LI0 NOBEPXROCTHLIX 800 cYwin (UacTO Hask-
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gaEMYI0 NPOCTO FHAPOJOTHeH}, H3YYalollyI0 BOAHBIE 06BEKTH CYIUH —
peKu, 03epa, BOAOXPAaHHAHILA, Goaora, NeRHHKH; 2udposoaulo nodzem-
xblx 600, M3YYAOLIYK BOIbI, HAXOAALIMEC! B CBOOBOAHOM COCTOSHHM
5 BEpXHeH YacTH 3eMHOH KOpHL.

I'HApONOrHA CYIIN, B CBOW Ouepeib, MO OODbEKTaM HCCAEJOBARHSA
nojpasnensercs Ha 2udpoao2uio pex (ycTapesilee Ha3BaHHE — NOTAMO-
a0TH}, 2udposozuo c3ep (MHOTLA HA3BIBAEMYI) TaKXKe JHMHOJOTHeH
WIH osepoBefeHHem), audpoaozuo 60407 A zudporceulo aednuxos.

Bonora kaxk ¢H3uKO-reorpaduueckHe 06beKTH (reomopiposoruye-
cKHE, GHOJOTHYECKHE, A TAKXKe H MHAPOSOTHYecKHe nponecch 8 Goaorax)
H3y4aeT TalKe KOMIJIeKCHas Hayka «6osorosedesue». Tmaponorus
GOJMOT MO3TOMY MOXKET CUHTATBCR OAHOBPEMEHHO 4HacThi0 FHAPOJOTHH
¢yl H Gohoroseaesds. To Xe Kacaercst JeAkukos. Kak npupoanbie
o0bEKTHl HX H3yuaerT pasfien <¢usmieckod reorpagui, HasbBAEMbIH
¢eAAKIOACZ ey, BKIIOYAIOIHA NOMHMO FHIPOJOTHYECKAX TAKKE reono-
rHYeckHe, reoMOpqlOAOTHYECKHE, KJIHMATHUECKHE H JPyrHe HCC/eaAoBa-
gufi. [103TOMY THIPOMOFHI0 JEAHHKOB MOXKHO OQHOBDEMEHHO CYHTAThb
M YACTLIO THAPOJOTHW CYIUIH, H 4acThlo rasuuodorkd. Inapodaorhio
noA3eMHbIX BOA HHOTLA OTOMAECTBJARIOT ¢ CAMOCTOATENbHOH Haykoh
«eudpoeeonceuetfs — pasgenoM reodorid. OaHAKO  FHAPOTEOVOTHSA
BKJIIOYMAET MHOTHE BOMPOCHI, HE OTHOCSILIHEC HEMOCPEACTBEHHO K THApPO-
JIOTHW (HanpHMep, ROoACK W nofbiua nogsemubix sog). [loaromy rugpono-
rust NOA3eMHLIX BOJ TAKMe MOXET CUHTATbe! KAK YACTHIO THADPOJOrHH,
TAK W 4acTbi0 MHAPOTEOSOTHA.

B noc/ienHee BpeMs B KAyeCcTBE CAMOCTOATEJABHBIX pa3fesios rdipo-
JOPHH CTANH BRIAEAATL 2udpoacauio 8000XPaRUANLY, COUETAOIYI0 METO-
bl FHAPOAOTHY PEK H FHAPOJIOTHH 03eD, a TaKXe 2udposo2iio MOGCKUX
YLTbE8 peK, MOrPaHHUHYI0 MEXJY OKeaHoJOrded H PHIAPOJOTHEH pek.

Otaenbybie pajfent, BhleASeMble B PTHAPOAOrHH 0 HANpPaBAEHHOCTH
H METOAAM HCCAEA0BAHHM, TAK e, KaK B OBLHAA FHAPOIOrus, A0TIYCKAOT
noApasjesneHHe no obnektaMm HayueHus. Tak, B pamMkax PerHOHANbHOH
FHAPOAOTHH (THAPOrpaduH) MOXKHO BHIAEAHTD PE2UOHAABRYIO OKEAHOAO-
cwio, eudpoepathuro pex, zudpozpaguio ozep v 1.4, [pukaagHas reapo-
JOTHA TdKKe MOXeT GbiTh noApa3sfiefeHa Ha APUKAGOHRYIO OKEAHOADZIIO
(HanpuMep, NPOMEICAOBYIO} W u“HMCEHEPHYyIO 2udposozuro cyuin. TlpH-
hTaJHY10 (HHIXKeHepHyi0) FHAPOJAOTHIO CYLIH, B CBOI0 Ouepelb, WHOTAA
(04pa3fensioT Ha CaMOCTOATENbHbIE pasje/bl NPHMEHHTEABHO H K pe-
Kam, ¥ K 03epam — eudpoac2uyeckue pactersi 0 2udporceusecKue npo-
ch03bl. THAPOMETPHS TaKXKe MOXET OTHOCHTBCA H K MOPAM, H K pekam,
Y K o3epaM. B cneyHanbHbix pasjenax CHAPOJOrHMH MOrYT GHITh Bbiiede-
Bl noapaslensl, OTHOCAIUIMECH K BOAHLIM OGBEKTAM pa3HBIX THNOS,
HANPHMEP PUILKA OKEaHa, XUMLR OKEQNG; KOMTLIEKC AMCHHAMANH, HMEO-
WHX OTHOWIEHHe K (PH3IHKE PEYHOrO NOTOKA,— CGUHAMUKG PYCAGBbIX
NOTOKO8, TEOPUR PYCACBLIX RPOYECCO8, a TakXe 2udpothusuka pex,
cudpopusuxa 03ep; 2u0poxXuMUR peK, 2uGpoxumus osep;, 6Guorczus
Dkeana, 2udpobucaceun pex U T.A. Croenuanbyble pasieib TMAPOSOrHY
BXOAAT OLKOBPEMEHHO pasjenaMHu B (PU3HKY, XHMHIO, GHOJOTHIO,
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Heo6xoakumo o6paTHTh BHHMAaHUE HA TO, 4TO ycTosBIllefcss H oGule-
MPHHATOH KAACCH(HKALWHM Pa3fesos TMAPOAOTMM KAK HAYKH NOKa He
CYWECTBYET, MOITOMY B PA3AHUHLIX NOCOOHAX MOXKHO BCTPETHTDb AOBOJb-
HO CYUleCTBEHNHBIE PA3JHYHA B HA3BAHMAX H TOJKOBAHMH COAEPKAHHA
OTAEJBHBIX Pa3feqaoB FHAPOAOTHY.

O6was reAPONOrHA, ee npeamMer, 3aad4YH H CBA3b C APYTHMH HAYKA-
mu. [Ipedmer obuiei eudpoaoeun Kax Rayku — npupoonbie 8006 3emau
U NPOYECCHL, 8 RUX nPOoucCxodswue npu é3aumodedcraun ¢ armocpepod,
aurocepoii u buochepoi u ¢ yueTom BAURRUA XOIRLUCTBEHNOU OeRTEAL-
nocre. TepMHH «ofulas» YKa3blBAdeT HA TO, YTO PACCMATPHBAIOTCH
nauGonee ofimre (HE Y3KOCOEUHAAbHLIE W HE PErHOHAABHLIE) BORNPOCHE
THAPOJIOFMY H 4YTO pedb HAET O BCeX BOAHBIX OOBbeKTax 3emAH, BKAOuast
PeKH, 03epa, BOZOXpaHWAuita, 0GonoTa, NeXHHKH, MOA3EMHBIE BOAM,
OKeaHbl 0 MOpPH.

3adava obujed eudpoadzuy COCTOUT 8 PACCMOTPEHUN OCHOBHbIX
u Hauboaee ObWUX 3GKOHOMEPDROCTER npoyeccos 8 ao0Kuix 00BexTax,
BbIABAEHUN UX A3AUMOCEAZEN C NPOYECCani, NPOTEKAIOUUMI B ATMOCPHe-
pe, aurochepe u Guocgepe. Ocoboe 3HAUEHHE NMPH 3TOM HMEET yCTa-
HOBJIEHHE 3aKOHOMepHOCcTeH KpYroBopoTa BOABI HA 3eMHOM Ilape, re-
orpadwieckoro pacnpeaefeHdss pasiHYHLIX THAPOJOTHYECKHX Xapakre-
PHCTHK B TnofanbHOM maciitabe H paccMOTpesHe THIDONOFHUECKHX
MpoecCcoB KaK BaxHediero ¢akropa B XKH3HH reorpadudeckolt ofo-
JOUKH 3emJIH.

O6iiaf rHApOTOrHA KAaK YacTb KOMMJIEKCHOH HayKH — eudporo-
2uu — MpeMAE BCEFrO TECHO CBA3GHA ¢ dpyeumu ee paszderamu —
pezuonarsrod 2udponrozued (eudpospaghued}, npukradnod (uwicexep-
noii}) eudponoeued, sudpomerpuell, cneYLAAGHBIRL PAICEAGMU 2LOPOAC-
eun. |lepeyHcaeHHble Kpylhble pa3je/bl THAPOJIOTHH, T.e. HAYKH Tak
Ha3bIBAEMOTrO THAPOAOTHYECKOrO [HKAA, HEe MOLYT HOAHOLEHHO CYLUleC-
TBOBaTh 6e3 B3aMMOAECACTBHMRA, B3AHMHOTO NPOHHKHOBEHHS U oforaiue-
Huf. Tak, nanpumep, ofillHe 3aKOHBl FHIPOJIOTHH Heab3s No3KaTh Ges
M3YYEHHS! KOHKPETHBIX BOJHbIX OGBEKTOB (pPErHOHANBHAA TUAPOJOTHA)
H HaoGopoT. MaOrHe obWHE 3aKOHH FHAPOAOFHH YCTAHORJEHL C NO-
MOUIbIO CNEHHAAbHBIX PA3NENOB FHAPOJAOrUH — (PHIHKH, XHMHH, GHONO-
THH NPHPOAHBIX BOA. DBe3 THApOMETPHH HEBO3MOMHO HM3yueHHe IOGbIX
BOAHbIX 06beKkTOB. [IpHKIaAKaR CHAPOAOTHA WHPOKO MCIOAB3YET 3aKO-
Hbl, YCTaHOBJ/AeHHBE ofIUell TUApONOTHEl M CNeLMaNbHLIMH Pa3gesaMH
THAPOAOTHY H T.A.

O6was ruApoJOTHA (M THAPOJOrHS B HEAOM), H3Yuawoulas OPHPOA-
Kble BOAbl, OTHOCHTCR K HAyKaM 2eo2paguiecKusm W TecHO CBA3aHa
C ApPYTHMH TreorpagpHyecKHMH HAYKaMH — METEOPOJIOTHeH H KAMMaToAo-
ruei, reomopdonordedt, raguuonoruel, kaprorpadwueit  T.4. 3Ta cad3b
OTpa)aerT o6BEKTHBHO CYILECTBYIOIUEE EAHHCTBO NPHPOARL, NPOABARIO-
uweecsd BO B3aHMOCBR3W M B3aMMOAEHCTBHH BCEX KOMIMOHEHTOB NMPHPOA-
HOH cpeabl, a BOJA, KAK OTMEYaaoch BBIIUE,— OZMH W3 BeAYLIMX €e
saemenToB. Ho ¢BA3b BOX M ApyTuX KOMIOHEHTOB [PUPOAHOM CPEejHl
oGoloaHan. [103TOMY H COOTBETCTBYIOLIHE HAYKH TECHO B3AWMOCBA3AHbL.
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Taxk, ¢ OZHOH CTOPONLI, METEOpPOJOTHA H KJAWNMATOJAOFMA [TO3BOJIAIOT
oOBACHHTD MHOrHE FUAPOJOrHYECKHe FIBJAEHHA (JOXAEBHE NABOIKH,
HAKOILIEHME NIbAA B JIEAHHKAX, BETPOBbIE TEYEHHT B MOPAX H T.I.), HO,
¢ ApYFrO# CTOPOHDBI, H THAPOJOTHR MOMOrAaeT METEOPOJIOTaM H KAHMATONO-
ram H3y4aTh NpoLeccH B aTMocrepe Kak Pe3yAbTAT B3aHMOAEHACTBHA
c BOAHBIMH 00bekTamu (o6mex BOZOH, TemaoMm H T.1.). TOYHO TaK XKe
TECHO B3aWMOAEHCTBYIOT FHAPOJOTHR H reOMOP(ONOTHA, HANPHMED, npU
H3y4eHHH (OPMHPOBAHN PEeYHBIX DYCEJ, OBPAroB, MOPCKHX Geperos
# T.A. O CBR3IH HAPOAOTHH H TAALHOAOTHH YK€ FOBOPHJOCH BLILUE,

Cesi3ana o6was ruAPOJOTHS (H THAPOJIOTHA B LEAOM) H ¢ APYFHMH
€CTECTBEHHbIMH HAYKAMH — 2eoaozuel, fbuoaoeuel, nowsosedenuen, 2eo-
xumued. Iuapoqorur (M o6inas ruApOJIOrAs, B HACTHOCTH) HE MOXKET
HPOAYKTHBHO Pa3BHBsaThcst Ge3 ONOpbl Ha (PyHRAMEHTANbHBIE HAYKH —
PuUIUKY, XUMLIO, MATEMATUKY.

K rHApOSOrHH TeCHO NPHMBLIKAWOT pa3fenbl ¢$u3MKH: TrHAPOPH3IHKA,
THAPOMEXAHHKA H FHAPABAHKA, TEPMOXHHAMHKA. MHOrHe rujponoruue-
CKHE 3aKOHOMEpHOCTH, KaKk OyiaeT MoKasaso B M. 2, HMeT B cBoeH
OCHOBE CTPOrHe (H3HYEeCKMe 3AKOHBI H MO3TOMY (€3 HCMoJb30BaHHSA
JOCTHXKEHH COOTBETCTBYIOIMHX pa3lenos (PH3NKH MO3HAHBL GBITE HE
MOTYT. THAPOXHMHSA KaK PA3des] FUAPOJSOTHH IUWPOKO HCMOJIB3YET 3aKO-
Hbl B3aNMOAEHCTBHA XHMHUECKHX BELIECTB H METOAW XHMHUYECKOTro aHa-
Jn3a HX cocraBa. Taknm oGpasom, ofuias THAPOAOTHA CBA3AHA ¢ (DH3U-
KON H XMMHEH Yepes creuvanbhble pa3aenbl THAPOJIOTHH.

Hcrnonb3oBanne MATEMATHKH B THAPONOTHH HAET B NBYX HANMpaB/IeHH-
A%. Bo-mepBhIX, WHPOKO NMPHMERAOTCR METOAbLl MATeMaTHuecKoH ofpa-
GOTKM MaTepHanoOB HaOAIOREHWA ¢ HCNOJABL3OBAHHEM MATEMATHYECKOH
cTaTHCTHKY. Bo-BTOpHIX, NpuMeHeHHe (PHIHYECKUX 3AKOHOB B THAPOAO-
rHH Tpefyer cTPOrHx (OPMYAHPOBOK, HCNIOL3OBAKHA METOA0B MATEMA-
THHECKOrO MOJEAUPOBAHHA.

Caa3aHa rHAPOJIOTHA H C TaKo# cpepoll AeATENbHOCTH YelOBeKa, KaK
Texsukd. VMIpOSOrNa UIKPOKO HMCHONB3YET AOCTHHEHHR TEXHHKH IIDH
HpoBEACHHH HaMepewHit M HabawonesHA, oOGpaGOTKM MX DPe3yabTaTos;
THAPOMETPHS HMEET Ae0 ¢ pa3Hoobpa3nofl HaMepUTeILHOH TEXHUKOH,
ajorga secbMa caoxuoH. [Ipw obpaGorTke AaMHbIX HaGJIOAEHHMHA, HX
aHa/in3e, pa3NUuHbBIX pacyeTax, MaTeMaTHYECKOM MORENHPOBAHHY LIHPO-
KO HCMOAbL3YETCH 3JeKTPOHHO-BbYMCANTENbHAR TeXHHKa. B TO ke BpemsA
Pa3BHTHE HEKOTOPHIX ofiacTell TEXHUKH (THAPOTEXHUYECKOTO CTPOHTENb-
CTBA HA PeKax W MOPAX, MEJHOPATHBHBIX W APYrUX MEPONPHATUH H T.I.)
He MomeT ofoATHCh Ge3 HCNOAb3OBAHHR FHAPOJOPHYECKHX 3HAHHH.

5. METO/1bl THAPONOrHYECKHX HCCNENOBAHHA

COBPEMEHH&H THAPONOTHA pacnoaaracrt GO LIINM apceHanoM B3aH-
MOAONOAHAWHEX APYT APYFra METONO0B NO3HAHHA THIPOAOTHUECKHX Npo-

Heccos.
Baxyeiuree MeCToO B THApOAOTrHY 3aHHMaKT MeTodsl noAeduix uccae-

dosanuii, Victopuueckn 310 Gbln nepeblii cnocof MO3HAHHMR 34KOHOB
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NPHPOIH, HO H B HAWIH AHH 6€3 HCMOJb3OBAHHA WJH YY€Ta PE3yAbTaToB
noaeBbix paGoT He OGXOMHTCH HH OZHO FHAPOJIOrHYECKOE HCC/IeAOBAaHHE,
fToseanme uccaedosanun nodpasderntor Ha IKCNeGULUORHbIE U CTAYUO-
napusie, [lepBble M3 HUX 33KNOYAOTCA B MPOBEAECHHH OTHOCHTEJbHO
KPATKOBPEMEHHBIX (OT HECKOJbKHX AHEHR A0 HECKOABKHX JIeT) 3KCIepH-
uHi Ha BOAHbLIX o6bexkrax (B OKeaWe, HA JeLHHKE, peke, osepe}. Broprle
COCTORT B NPOBEREHHU AJHTEAbHMX (OGBIMAOC MHOTOJAETHNX) HaGamoaeHui
B OTAEALHBIX MeCTaX BOZHLIX OGBEKTOB — Ha CMeLHajbHEIX PHAPOAOrH-
YeCKHX CTAHHHAX M MocTax. O6HYHO NPH IMAPOAOrHYECKHX HCCHAeNoBa-
RUSIX COYETAIOT IKCMEAHHHORHMA 1 cTauHORapHbIll meToan. B nocnegree
BpeMSA CTANH LIHPOKO NIPHMEHATbCH TAK Ha3blBaemble RETpaduyuoxnbie
MeTOObL — OUCTARYUOHNBLE UBMEPERUR C NOMOWBIO AOKATOPOS, G3po-
KOCMUYECKUE CBEMKL 1t HADAIOCeHUR, GBTOHOMAbLIE peaucTpupyIouile
cUCTeMs (aBTOMATUYPCRUP 2u0POAOZULECKUE NOCTY Ha peKax, Dylikoavie
CTORYUN 8 OKEGHAX).

IHpoKO HCMONB3YeT THAPOAOTHA M METOOb IKCNEPUMEHTOALMbIX
uccnedogadnd. PasaH4awT 3KCNepHMEHTH 8 NaBOPaTOPHH H 3IKCMEpH-
MEHTHl 8 npHpone. B nepsoM csiyuae Ha crenHafbHBIX JaGopaTOPHBIX
YCTAHOBKAX MPOBOAAT IKCMEPHMEHTDI B YCAOBHAX, TOJHOCTbIO KOHTPOJH-
pyembix 3KcnepumentaropoM. Tak, B8 nafopaTopHAX H3YUaOTCA pasJaHu-
HblE PEeXHMBbl JBHXXEHUS1 BOLBl H HAHOCOB, Pa3MBIBBL PEYHOrO pycJja,
THAPOXHMHYECKHEe npoleccol H T.. Bo Bropom —— Ha6niozesHs mpoBo-
AATCA Ha He0OABIUMX YYacTKAX HPHPOAHBIX OGDBEKTOB, CHELHAJNBHO
BHIGpaHHBIX AJA JA€TaJAbRbIX HcchegoBaHWE, YenoBek He B COCTOSHWH
PETV.IHPOBATD NPOSABIEHHE IPHPOAHBIX NPOLECCOB, HO GJ1arogaps cneuu-
anbHOMY BRIGOPY PRAA BHEIUHHX YC/IOBHH (HANPHMEpP, XapaKTepa MO4YBH,
pPacTUTEABHOCTH, KPYTU3Hb! CKAOHOB H T.J.), NPHMEHEHHIO CNelHAAbHOTO
060pynOBaHHA H OCOGBIX METOAOB (BK/AKOYAS H30TONHBIE) H TINATEAbHbIM
HaGI0leHHAM MOXHO CO3/IaTh YCJOBHS A48 HCCJeL0BaHMHA, HEBO3MOMK-
KBIX NPH OGLIYHBIX MoseBblX paborax. Tak, B TMAPONOTHH AN9 H3Y4eHHS
OTAe/bHBIX BONpPOCOB POBOJAT HAGMIOAEHUR HA TAK HA3LIBAEMbIX «3K-
CMEepHMEHTANbHEIX MAOLIAAKAX» HA CKAOHAX, «3KCIEPHMEHTANBHBIX BO-
Aocbopax», «MONHTOHAX® B OKeane H T.A,

YCTaHOBHTb CBA3H MEXJY PAa3iHUHbIMH TUAPONOrUMYECKHMH Xapaxre-
PHCTHKAMH HAM MEXAY HHMH M APYrHMH ONpeleifliOllMMHA (akTOpaMH
(HanpyMep, BHICOTOH MECTHOCTH, OCaJKAMH, CKOPOCTBIO BETPA) B KOH-
KPETHBIX NPHPOAHBIX YCAOBHAX, a TAK)KE OLEHHTH BEPOATHOCTh HACTYN-
JIEHHS1 TOFO HiIH HHOTO FHAPOJOTHUECKOTO ABACHHA MOMOTAIOT IMAupute-
ckue W crarucrudeckue merodei, HCNOAB3YIOIHE COBpPEMEHHBIE HPHEMB
ofpaGoTkd NaHHBIX HAOAIONEHHH M MATEMATHUYECKOH CTATHCTHKH.

M naxoner, 3apepluaiollnM 3TanOM UCCACIOBAHHH BO MAOTHX Cay4a-
X CTAHOBSITCH TeOpeTHUeCcKHe oOOGLUEHH] W adasaM3, Teoperuueckue
MeTo0be B THAPOJOTHM GasHpyloTcs, ¢ OAHOR CTOpOHbI, HAa 3aKOHaX
$M3UKY, a ¢ APYFrofl — Ha reorpadUuecKux 3aKOHOMEPHOCTAX OPOCTPaH-
CTBEHHO-BPEMEHHEIX H3MeHeHUH FHAPOAOrHUecKHX XapakrepHceTHK. Cpe-
AH 3TUX METO/JOB B JTOC/JEAHEE BPEMS HA MEPBhii NJAaK BLIXOAAT MeTOOb
MATEMATUHECKO20 U UMUTGUUORROZ0 MOCeAUPOBAHUR, CLUCTEMHOZ0 GHA-
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ausa, 2udponozo-zeoepapuueckux obobujenutl, exaonan 2udposoeude-
croe pationuposanue u Kaprozpaguposanue.

6. HCNONb30BAHHE MPHPOAHBIX BOJ,
H ANPAKTHYECKOE 3HAMEHHE THAPOAOTHH

[TpHpoaHbie BOAB LKaBHO H HHTEHCHBHO HCNONb3YIOTCA YENOBEKOM.
B COLMANLHOM H 9KOHOMHYECKOM PA3BHTHH MHOTHX CTPAaH MHpa BOZHble
pecypehl Hrpaad H HIPAiOT BecbMa BaXXHYIO POAb,

Bennko 3nauyeHHe HCNOAL3CBAHHA NPHPOAHEIX BOA H B pa3sHTHH
HAPORHOro x03AHCTBA Hauledl CTPaHbl, H OHO C KaXKAbIM TOROM paciiH-
paerca.

{1o xapaxrepy ucnoavaoaanus 60d ace cospemMentbie OTPACAL HAPOO-
HO20 X03rdcTaa obuuno nodpasdeasmor Ha sodonorpeburescii 1 8000-
noas3osareaed. BogonorpebuTean — 310 T€ OTPACAH, KOTOphle H3HIMAIOT
BOJY H3 ee eCTECTBEHHBIX HCTOUHHKOB (BONOTOKOB, BOAOEMOB, BOAOHOC-
HBIX MJACTOB H T.4.), NOTPeGARIOT ee AAA BbipaGOTKH NpOMbILLIEHHON
HAH CeJbCKOXO3RHCTBEHHOR MPOLYKIHH H AN ObITOBHX HYXA HaceNeHHU
H BO3BpAllAiOT B HCTOYHHWKH B APYFrOM MECTe, B MeHbIIeM KOJHYecTBe
W yacTo XyAero kauecrsa. K oTpacasM-eoAonoTpeSUTeARM OTHOCATCA!
I[POMEILAEHAOCTD, TEMVIOBAR H aTOMHAA 3HepreTHKa, ceAbCKoe XO03AHCT-
BO, KOMMYHAAbHOE X03HCTBO, KOTOPLIE HCMOWIBL3YIOT BOAY AAS MPOMBIN-
J€HHOr0, KOMMYHAJLHO-ObITOBOTO H CENbCKOXO3AHCTBEHKOrO BOZOCHAG-
JKEHHSR, a TAKXKE OPOLIeRHA H 06BOAHEHH: 3eMenb. Bogononeaoearean —
3TO T€ OTPAC/H, KOTOPbIE He U3bIMAIOT BOAY H3 HCTOTHHKOB H HCIOAb3YIOT
HE CaMy BOAY, 4 €e 3HEeprui0 H/id HChoAb3YIOT BOAY Kak cpely HAH
3feMenT aanawagTa. K oTpacafM-so10ononb3osaTeAM OTHOCATCA: THA-
poaHepreruka, BOAHEIE TPaHCNOPT, ppiGHOE X03RiCTBO, a TAKXKE TakHe
BHABL YeI0BEUECKON 1eATEALHOCTH, KAK OTALIX Ha BOAe, BOAHHIH TYPHIM,
BOZHbIE BHAB CNOPTa H Ap.

Boatbie pecypchl BO Bcex ¢TPaHaX MHPAa CTAPAiOTCA HCNONBIOBATHL
PALMOHANBHO, T.€. C HAHG0ABIIUM 3¢ PeKTOM H HaHMeHbIIHMH NTOTEPAMH,
KomnJaeKkcHo. OAHOBPEMEHHO NPHHHMAOTC H Mephl MO OXpaHe BOA.

B CCCP npuunate «O¢HOBH BOJAHOrO 3aKoHoaarenbctsa Cowsa
CCP w cow3nbix pecnyGank» ¢ Leablo ofecneueHuss pauHOHaJAbHOrO
HCNONB3OBAHWSE BOJ AR HYXI HACEACHHS H HapOIHOTO XO3AHCTBA,
OXpakbl BOJ OT 3aTrPSI3HEHHSA, 3aCOPEHHS H HCTOLLEHHS, NpefyRpex 1eHus
BPEJHOr0 BO3AEHCTBHA BOJ, YAYULIEHHS COCTOAHRHA BOIHBIX OGBEKTOB.
B 3ToM aoKyMeHTe OTMeuyeHo, 4TO B cooTBeTCTBHH ¢ KoOHCTHTYHHE!H
CCCP Bogbl B Hawel crpaHe — aTo rocyAapcTBeHHAs CoOOCTBEHHOCTH
M OpPefoCTABAAIOTCH OHH TOJABKO B NOJb3OBarHe. B efuHBlil rocygap-
CTBEHHBIA BOAHBIA QOHI BX0AAT Bee BOAbl (BoxHble 06bekTel) CCCP —
pekn, 03epa, BOLOXPAHUAHILA, KAHAJb, MPYAbl, APYrHE MOBEPXHOCTHbBIE
BOJOEMbl H BOJHBIE WCTOUHWKH, BHYTPEHHHE MODR M TepPHTOpHANbHbIE
sogul CCCP; nojzeMubie BOAHL, JEJHHKH.

OcHOBaMHY BOJHOTO 3aKOHOJATEALCTBA NMPEAYCMOTPEHH IpaBa u obis-
3AHKOCTH PaIHUKBIX BOdonoTpeduTenell H BOZONOAb3OBATEACH, MEPHI MO
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PauHOHANBHOMY HCIOABL3OBAHHIO W OXpaxe Boa. [las yuera Bon no
KOMHYECTBEHHEIM W KAuYECTBEHHBIM MOKA3aTEJAM, PericrpanHH BOAO-
noAb3oBaTesaed, a TakMe /I8 yYyera HCMOJb3OBAHMA BOA YUpPeXIEHb
TocyzapcTBEHHBIH KOHTPOAL 3a HCNOJAb3oBaHHeM Boj M locyaapcrees-
HBEIl BOAHBIH Kaaacrtp.

B Hameil cTpaHe 8 MOCAEAHEE BPEMSA MPUHHMAIOTCS SHEPTHYHBIE MEpb
0 paiHOKAJIBHOMY MCIOAB30OBAHHIO H OXpaHe BOAHBIX pecypcos. Paspa-
GaTwBAlOTCH MEpONPHSTHR N0 OXPAHE PEUYHbIX H MOPCKHX Gaccefsos,
ranpumep Gacceiihos pek Boaru, Jona, mopeii Baartuiickoro, UepHoro
n Asosckoro, Apkrhueckoro GaccefiHa, o3ep bBaitkan, Ouexckoe, Jla-
NOXCKOe v AP,

HanGonee octpo cTont npo6aema pe3koro COKPALEHHS HEenpoH3BO-
JHTEeAbHOTO H 6Gecxo3siiicTBeHHOTO noTpebaeHus Bod. B ceA3w ¢ 3THM
B camble GaMKaHiKe Trofbl NPefYCMOTPEHO OCYUIECTBHTh KOMILAEKC
HEOTAOXKHBIX MEp M0 YKOHOMHOMY H PallHOHAJNBHOMY HCMONb30BAHMUIO
BOJIHBIX PECYPCOB H OXpaHe GAcceHHOB Pek, 0O3eP W APYTHX HCTOUHHKOB
OT 3arpAs3HeHHs H MCTOWEHHWA. B npOMBIUNEHHOCTH NMPEACTOMT Pe3Ko
HApacTHTb 00BEMBL OGOPOTHOrC BOROCHAGMEHHS, BHEAPHTH Ge3BOAHbDIE
H Ma/IOBOJIHLiE TEXHOAOTHMYECKHE NPOLECCH M TEM CAMEIM COKPATHTDb
yHAeNbHbli pacxoj BOAB HA EHHHUY NPOAYKIHWH. B cenbckom xossicrse
HeoGX0AMMO 3HAYHTEABHO COKPATHTb HEPOMSBOAMTEIbHOE pPacXOA0Ba-
HHE BOAH B OPOILAEMOM 3EMAENENHH, NPOBOAHTH KOMIIEKCHYIO PEKOH-
CTPYKUHIO AeHCTBYIOUIHX OPOCHTEbHBIX CHCTEM, COKPATHTb YAEAbHbIH
PACX0A BOAB HA rekTap OpolIaeMblix 3emenb. B KoMMyHa/ bHOM X038#icT-
BE [PEACTONT MNMOBBICHTL TEXHHUECKHH YPOBEHb 3KCIIYATAHUW CHCTEM
BOJIOCHAGKERHA H DEKOHCTPYHPOBATb HX, COKPATHTb yaeAbHbH pacxon
BOLB Ha KOMMYHaJbHHE HYXAbl. KOHTPOAb 33 COCTORHHEM BOAONOTPEG-
JIEHH B CTPAHE H Ero COOTBETCTBMEM OGINHM 3ajayaM OXpAHB NOBep-
XHOCTHHX H MOA3EMHBIX BOA BO3JNOMKEH Ha co3aaHBbiK B8 1988 r Tocynap-
creestnit KomuTer CCCP no oxpaHe npHpobl.

HezaBucuMo oT TOro, nier au pedb O BOZOMOTPE(HTENSIX MAW BOALO-
NOJIbL30BaTEN X, IKCIYATAIHA BOAHBIX PeCYPCOB, OLUEHKA BO3MOKHOCTH
H 3()peKTHBHOCTH HX MCNOJb3OBAHHA HEBO3MOXHLI Ge3 HayuHbIX ucche-
noeapkM. B paunoHaibHOM OCBOEHHH BOAHBIX PECYPCOB BAXKHAA POIb
NPHHAAMEKHT THAPOAOIHH.

Cnaponorn ofecneuupaior rojonotpefiutenef H BOAOTOAb3OBaTEEH
JAHHHMH O KONHUECTBE W KAUECTBE BOAW, O NPOCTPAHCTREHHO-BPEMEH-
HEIX M3MEHEHHAX THAPOJOrHYECKUX XapaKTepHcTHK. [1poMblilIeHHocTb
H KOMMYHAaJbHOE XO3AHCTBO 3aWKTEPECOBAHH B OIEHKE KaK KOJHUECTBA,
TaK ¥ KadecTBa noTpefsigemol BOAB, OpOLIdeMOE 3eMJeResMe — B AaH-
HBIX O PeXHMEe HCTOUHHKA, H3 KOTOPOFO OCYIIECTBARETCH BOA03a6op.
Bogkulil TPAHCIOPT HYMAAETCH B CBEAEHNAX O PeKHME BOLHBEIX OGBEKTOB
(YPOBHAX BOABI, rAYGMHAX, BONHEHMM, TEueHHSX), THAPO3HEPreTHKa —
B NAHHBIX O COBPEMEHHOM H OXXHAAEMOM PEXXHME DEXHOrO CTOKa, prifHOe
X03AHCTBO -— B CBEAEHHAX O (QH3IMKO-XMMHYECKHX XaPaKTEPHCTHKAX BO-
Abl (TeMmeparype, COAEHOCTH, COLEPXKAHHH KHc/opoda). JloGoe TpH-
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GpeHHOE CTPOHTENbCTBO RYKAAETCH B LaHHBIX 00 YPOBRAX BOAI, BONHE-
HUH, AEAOBBIX ABAECHHAX.

THgponoryueckHe HecaAeAoBaHHA HEOGXOAHMbL He TOAbKO AN Y/0B-
JeTBOperHsa 3anpocoB soponoTpeturenell v Bogononb3opareneii. Bennka
poJb HX M B PELIEHHH TAKHX NPOGAEM, KaK 3AILHTA HACENEHHBIX NYHKTOB
M 3¢MeJIb OT HABOLHEHHH, NPHUEM He TOALKO HA PEKAaxX, HO U B NPHMOP-
CKHX PaiflOHax, KaK NPOrHo3bl MOTOAH H COCTOAHHA BOAHBIX OGBLEKTOB
(AGNroCpOUHbIE MPOTrHOSE MOroAbl HEBOIMOXHH 0€3 ydyera AHHaMHue-
CKHX W TenJiOBHIX MPOLECCOB B OKEAHAX, a NPOTHO3H peKHMAa peKk —
KOHKPETHA! 3azaua O/HOr0 H3 Pa3lenosB THLAPOMAOrHH), KaK 3aiuTa
BO/IHbIX OGBEKTOB OT HCTOWEHHA W 3arPA3IHEHHA (FHAPONOrH YYacTBYIOT
8 KOHTPOJE COCTOAHHS BOAHBIX OOBEKTOB, MPeAYNPexAaT O HeXesa-
TeNbHbIX H3MEHEHHAX HX PeXKHMA H Ka4ecTsa BOAK, MPHHHMAIOT yuacTHe
B pa3paboTKe MPHPOAOOXPAHKBIX MEPONPHATHI) H T.A.

7. KPATKHE CRENEHHS H3 HCTOPHH THAPOJOrHH

PasBHTHE rHAPOJOrHUECKHX 3HAHWI BCeraa CTHMYAHPOBAAOCh Mpak-
THYeCKHMH norpeGrocTaMH. [lepBbie MPHMHTHBHBIE THAPOAOTHUECKHE
HaGMIOAERNHR AKOAH CTaAK IPOBOAHTD el B rAyGokoil apesrocTH. BmecTe
¢ TE€M THAPONOrHA KAK CAMOCTOSITEbHAA HAYKA elle OueHb M0104a. 3To
KaXYLleeca NPOTHBOPeUHe OGBACHACTCH TeM, UTO AEHCTBUTEABHO AKTHB-
HOE HCIIOJbL3OBaHHe BOAHBIX pecypcos, noTpefoBaBiuee nporpecca B rud-
POJIOTHUECKHX 3HAHHAX, Hadadock Bcero 50—80 ser rTomy nazaa.
M GoabiMACTBO KPYMHBIX AOCTHXKEHHI B TFHAPOAOrMH O6bLIO CAesano
COBCEM HELABHO, NPHYEM HMEHHO A/51 PeuledHst KOHKPETHBIX H BaXHblX
B HAPORHOXO3ANCTBEHHOM OTHOLWEHHH NnpoGaem.

Heropusa ruppoaoruu cymd. B rayGokoil ApeBHOCTH X H3KHL YEAOBEKa
B6JAH3H BOAB, OCOGEHHO €CJIH 3TA BOAA HCNIOJb3IOBANACH HM AAA Opolie-
HH# MoAeil, BO MHOTOM 3aBHCENa OT PEXXHMA BORHBIX ofbekToB. Henopek
BHIHYIKAEH ObIA CAEAHTL 33 3THM PeKHMOM, BecTH Habnmoaenns. K yueay
CAMBIX PAaHHHX THAPOJOrHYeCcKHX HabMiOZeHHI OTHOCATCA HAGMOAEHHA
JPEeBHHX €THNTAH 3a KoneGaHHAMH YposHA BOAW Ha Huae ¢ noMowbio
«HHJIOMEPOB» — MEePBHX TMAPOJOTHYECKHX MOCTOB.

Bmecte ¢ pa3sMTHeM Hayana ApYruX Hayk B Ipesnelt ['peuHH s03kn-
KJH H HEKOTOpbIe MHAPOAOTHYECKHE npeacTasienus. JlpepHerpeneckomy
tbunocody danecy NpHHAZNEKHT YTBEDKAEHHE, UTO B OCHOBE BCEX
ABJEHHH HAXOAHTCR BOAA. [MAPOJOrHYecKHe BJAEHHS Bhi3biBaAn Goab-
IO WHTepec APEBHErpeueckOro HCTOPHKA M MyTellecTBeHHHKa [ epoao-
ta. EMy npunannexat nepsbie Hechenosakus apeskero Husa v dyunas
{Hcrpa). K Boge npossasau mutepec u apyrue mucauntean IpesHeit
I'peurn — INhatow W ApHcTOTeNb (OHH 3aZyMaJHCh O MPOUCXOXKAEHHH
PeK U HCTOYHUKOB).

Bkliap 8 pasBuTHe HAPOJIOTHYECKHX 3HAHHA BHEC/IH APEBHEPUMCKHE
MbicnTenn. BUTPYBHA HHTepecoBajcs MOMCKOM NOA3eMHbiX BOR, Fepod
Anekcanapuickuil mepsblit NPELNOAOKKIA, YTO PACXOA BOJbI PABEH NMPO-
H3BEAECHHIO NAOHIAAN MONEPEUAOTO CETCHAN MOFGHEA Wi CKODOCThL Tedqe
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Hua. O nosHaRHAX APEBHUX DHMAAH B THAPOAOTHH H TFHAPOTEXHHKE
CBHAETEABCTBYIOT M AKBEAYKH — BOJONPOBOAE PHMa — yaHBHTEJbHBE
COOPYIKEHNR [PEBHOCTH. .

HoBgkiil TOJUOK B pa3BHTHH FHAPOJAOTHYECKAX 3HaKnH NPHXOAHTCH HA
snoxy Bospoxnenusi. Jleowapao ma Bunun (1452—1519) oanhm H3
Nepseix Halled MPpaBUIbHOE TOJKOBAHME NMPOUCXOMAEHUR PEK, OTMETUB
poib M AOMIAEBHIX, H Mox3eMHbLIX BOA. Jleowapno na Bunun nposen
nepsbie HAGAIONEHNS 32 JHHAMHKOH BOLHOTO NOTOKA H MOMET CUHTATbCS
OCHOBOMOWVIONKHHKOM PeuHoil rHApaBAMKH.

JanpheAWHA nporpecc rHAPOJIOTHUECKHX 3HAHWH NPHXOAHTCR HA
XVII B. TuapohornueckHmu siBaeHHAMH HHTepecoBasc [lekapr. [lepsuie
KOMMUECTBEHHbIE OUEHKH 8 ruapojornd npuHapitexar [Ibepy Ileppo
(6paty Gosee ussectHoro Hlapas [leppo, aBropa BoAWEGHBIX CKA30K).
OH paccuHTaJ, 4YTO A0X7eBOH BOAB BIOJAHE AOCTATOYHO AJS NOALEpKa-
HMR cTOKA pek. [Tono6Hble BuunCNeHHA MPOLOIKHA H pa3Bua MapHOTT.
OuenKy poan HenaperRHs B rHAPOJOTHYECKHX MPOLECCAX BIEPBbIE cAenan
actporom [lanhed, apyr n coparuux Hbiorona. aaneit nepebiii aan
YeTKoe NPEJACTABAEHNE O KPYroBopoTe BOAW B MPHPOAE H ero npHOAH-
KEHHYIO KOJNHYECTBEHHYIO OLEHKY.

XVHI 1 XIX Beka 03HaMeHOBANHCh GLICTPHMM PA3BHTHEM FHIPABJH-
KH. 3jeck HeoGXoAHMO ynoMmsaHyTtk ¢panuy3oe Iiuro, llesn, Hapcw,
weena Jlanunia Bepryaan (unesa Ilerep6yprekofl akageMuH), Hpnasa-
ua Manuuara. HocTHxkesnss B ofJacTH THAPABAHKH NPEAONpelenHan
B NMOCAECAYIOLIEM NPOrpece W B PAMIHUHLIX Pasfefax HAPOJOTHH.

Hauano ruapoaordyeckHx HaGajonenu#i B Poccuy  oTHOcHTEA
K XV-—XVI BB.: B 3anucax PYCCKHX JETOMHCIEB COXPAHHANCh CBEEHHS
0 HABOAHEHMAX, MABOAKAX, 3AMEP3aHHH H BCKPHTHH pex. MHOTO aanAbBIX
0 pekax M o3epax npuseneHo B «Kuure Bosnpluomy yeprexys» — npuao-
XEeHHH K OAHOH H3 nepBbix kapT Pocchn (15562). B 1773 r. 3ty cBenenuns
Goiin nepenagansl H. M. Hosrkosbm nox 3arsnaBuem «Jlpeusa Poccui-
ckafd Mpporpagua, cogepxamas onHcanine MOCKOBCKOTO TocyaperBa
PeK, NPOTOKOB, 03€p, KNafie3el H KAKHE NO HHM ropoaa W YPouMUIa H Ha
KAKOM OHH pacCTOAHHHS>.

B XVIii B. savaance HaGaofeHua 3a ypoBHeMm BOAbI Ha p. Mockse.
Ipu Tlerpe | npoBoaHiAHCh nepsbie TMAPOJOrHUECKHE H3bICKAHMA Ha
Hony, Oke, Boare aaa ux cyaoxoasoro uenonb3opaska. B 1715 r. 6bian
OPrasM30BaHbl NOCTOAHHEIE HAaGM0AeHHA 3a pexcuMom p. Heew y Ilerpo-
NAaBJOBCKON KPEROCTH, B HayuenHe pek 3aMeTHbIl BEKNAJA BHECSH PYCCKHE
aemJenpoxogubl ¥ reorpagn XVIH B

B XIX B. H3bICKaHHS, CBA3AHHBIE C YAVUIUEHHEM CYAOXOXHBIX YC.IO-
BMit Ha pexkax Poccuy, GbliM pacirEpenbl. Kpynuwle runporpacguueckie
pafioThi Ha pekax npoBesa cozgaHkaf B 1875 r. npw MubucTepcTBe
nyTei coofUIeHHs] HAaBHTALHOKHO-OMMCHAR KoMHUccuA. B 188l r. Gmau
BrepBhie OnyOAMKOBaKbl AaHHHE HAGMOJeHHH 3a YDPOBHEM BOAbI Ha
pekax.

Llennbie maTepuansl no ruaporpadun zaiu akcnennuuy I1. I1. Ceme-
roga- Lanalllanckore, H: Y. [Ip:kepanbckoro. B koune XIX B. 8 Poccun
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BHIUAH KpYNHEE 06061a0lLHe pa6OTHl H3BECTHHIX €CTECTBOHCNBITATE/IEH
B. M. Jloxtiua, H. C. Jlenasckoro, B. B. lokyuaesa, A. H. Boeiikosa,
3aNOKHBIIHE OCHOBB YUYEHHSl O peKax.

[lInpokoe pasBuUTHe FHAPOJOTHYECKHX HM3BLICKAHHH H HCCAENOBAHHA
g HAWIEH CTpane HauaJock nocae Beankolt OkTabpbekol connaancTiye-
cKO# PeBOMONHH. 3TN HCCNeA0BAHHA BbIAH HAMPABAEHDl HA KOMIL1EKCHOE
j MTAHOMEPHOE HCMIO/b3OBAHHE BOJHBIX PECYPCOB CTPAHB (HE TOALKO
AN CYAOXOACTBA, HO H AR THAPOSHEPreTHKH H  OpOUEHH:).
B 1919 r. 6b1 co3nan PoccHiickuil THAPOJOTHYECKHR HHCTHTYT, KOTOPBIH
g 1926 r. npeofpa3yerc® B HbiAe cymectBywlldd [ocynapcrBenHulii
ruapoiorHdeckuit  HuetHTYr.  [lo  HuHuHatuee B, H. Jlenuna
B 1920 r. 6bl1 OPHHAT HCTOPHYECKHA NAAH siekTpHpHKauHH PoccuH
(nnan TO3JIPQO), BbimoJHEeHHe KOTOPOro noTpeGoBai0 NPOBEAEHHS
UIHPOKHX FHAPOAOTHYECKHX HCCA€NOBAaHMA.

B 1929 r. 6pia yupexaen ['napomeTeoposorHuecKuil KOMHTET NpH
Cosere Hapoasuix Komuccapos CCCP, Ha koTopbiil Bo3naraJoch npose-
AE€HHe THAPOAOTHYEecKHX Habmoaedud u Hecaegosawwi, B 1933 r. svor
KomHTeT Gbln npeotpa3osa B llenTpancHoe ynpaeJsense Ennvoil ragpo-
meTteopoaoriueckoit ey CCCP (LIYEIMC), a 8 1936 r.— 8 [nas-
HOE YnpaBieHHE ruapomereopoaorsueckolt ¢iyx6n (FYTMC) npu Co-
sere Munucrpoe CCCP. B 193] r. B Haule#t cTpade HauaaHch paboTh Mo
cocrasnesny «Bopnoro kapacrpa CCCP» — cHeTemaTH3HpOBaHHEIX
cBeseHHA O pexHme peK, o03ep, MopeH, JeiHHKOB, NMOA3EMHbLIX BOA.
B npenBoeHAnH RepHOZ YCHAHAME KPYOHBIX yueHbix B.I. I'ayuikosa,
. U. Kouepuna, M. A. Benukanosa, b. B. Ilonakosa, E. B. Bauanska
H MHOTHX LPYTHX GBIH pa3paGoTaHbl TEOPETHYECKHE OCHOBDI FHAPOJOTHH
cynin. TakiM o6pasom, FHAPOAOTHA CYLWIH KaK CaMOCTOATE/bHAs HayKa
otpopmuaack B Coserckom Coiose B 20—30-e rofbl Hamero CToneTHs.

B nocneBoesHme roakl BOCCTAHOBJAEHHEe W fAaAbHeHllee pa3BuTHe
HAPOAHOrO XO3ANUCTBA CTPaHbl NOTPeGOBAAM CYUIECTBEHHOTO pacluupe-
HUS FUAPOAOTUYECKAX H3BICKAKHA W uccaenoBanuii. Bepyrcd runponory-
yeckHe paGoThl AR KPYMHOTO FHAPOSHEPreTHYECKOrO CTPOHTEALCTBA Ha
Huenpe u Bosre, me/HOpaTHBHBIX MEPOMPHATHIA Ha iore eBponefckoi
TEPPUTOPHH Coiosa ¥ B Cpeanel AzuH, yAYYINEHHS CYAOXOAHBIX YCAOBHH
Ha Boare u cHOMpcKuX peKax. B 3To BpemMsa MOMHMO NepeuHC/IEHBBIX
BbIIE Y4YEHbIX KDPYMHbLI BKNAZ B PA3BUTHe TUAPOJOTHH CYIIH BHECHH
B.A. Anoanos, B. [I. 3aiikos, I, C. Kyaun, J1. K, Haswpos, I' B. Jlona-
tHH, A. B. Oruesckuit, 1. J1. Cokononckrik, I' T1. Kanunun, M. . Jleso-
BUY M AD.

HccnenoBannst ozep npoeoananck [l A, Anyynubim, JI. C. Beprom,
I' 10. Bepemaruueim, J1. J1. Poccoanmo, B. B. BorocaoBekum, A, U. TH-
xomHuposbiM ¥ Jp. Jlenuuku nayyaau C. B. Kanecuuk, I' K. Tymwunckni,
B. M. Korsiskos u ap. PesuM noaseMmHbix Bog Hayuaaca A. . JleGene-
BuiM, O. K. Jlaure, b. H. Kyaeaunsim, O. B. [Tonoswim # ap. B uccaeno-
BaHHE BOAHOTO pexcHMa Gonor GoabmoH Bkaaa BHecaw A. 1. dybax,
K. E. UBanos u ap.

B 1979 r. laaghoe ynpasneHve THAPOMETEODOSOTHUECKOH CIyHGE
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npeobpasosauc B ocyaapereennnii komurer CCCP no ruapomereopo-
JIOTHY W KOHTPOJIO npHponnofi cpensl, a B 1988 r.— B IN'ocynapcreennbi
komurer CCCP mo ruppoMeTreoposiorHH, a 3ateM B MuHucTepcTBO
SIDHPOAONIONb30BAHNA H OXpannl OKpyKaoled cpenn. Benyres Kpynnbie
£i, pOAOrHuecKie Hecaenosanus no sceli Teppuropun Cesercikoro Cow-
34. 3aMeTHHIMH BEXaMH B Pa3sBHTHH THAPONOTUY cYIH GBUTH Tsits Beeco-
I03HbIX THApOJOruuecKHX cbesfor (1924, 1928, 1957, 1973 u 1986).

B 60-e roas 3nauuTeNpHBIH HMIYJIbC NONYUHJIO MeEMAYHAPOLHOe
COTPYAHHHYECTRO B O0NACTH FHAPOJIOTHH cyuin. Boapiodi BKA&A B pasBH-
THE THAPOAOTHH BHecao MexaynaponHoe repoicTHUECKOe NecATHACTHE
(MT H), yupexnennoe IOHECKO na 1965—1974 rr. C 1975 r. ocyute-
CTBJASETCS NMOCTOAHHO feficTByowas Mexaynaponnas rufposoruyeckasn
nporpasMa (MITI), B KoTOpOfi AKTHMBHO YHACTBYIOT yueHble-rHApOsIory
Hawel cTpaHH H3 pasAuuHRIX yupexxaendd (T ocyaapcTBensoro ruapo-
AOTHUECKOre HHeTHTYTa, Mnctutyra Bogubix npoGaem, Hucrutyra re-
orpadus 4 Hacturyra oseposenenuss AH CCCP, Mockosckoro, Jle-
HUHTPAACKOTO YHHBEPCHTETOB H aAp.). BaxkubiM BKAagoM coBeTckux
yuennix-ragpoioros g MI'TI cran kanutaababil Tpya «Mupeso#i Bogusiil
fanauc W BogHEIE pecypchl 3emau» (1974).

C 1978 r. B CCCP Beesien TocynapcTBeHRH#t BOAHEIH KaaacTp
(I'BK), npeacrapasoiuéi coboff cHCTeMaTy3uPOBAHHEIR, NOCTOARNO TI0-
noanfemelfl ¥ yrounsemslfl ceon ceexenuit o BopHHX 06BEKTAX, COCTAR-
JAICIUAX €AHHBIA rocynapcTeensblf Bogubfi QoHA, 0 pemume, KayecTse
¥ Hcnoas3opauul Boa. FBK coctouT 43 Tpex pasnencs: 1) nosepxuoct-
gble BOAW (peKH H KaHaJbLl, 03epa W BOAOXPEHHAMILA; KaUecTBC BOX
CYLIH; ceseBble TIOTOKM, JEAHHKH; MOPH H MOPCKHEe YCThd pek); 2)
noaseMHHE BOAH; J) HCMOJL3OBAHME BOL.

Hanupie FBK cueremaTysdpyloTcsi ¥ W3Aal0TCA 7O TEPPHATOPHAM
COI03HLIX pecnybnuk, GacceliHoe pex u osep. Janune 'BK noapasnens-
I0TCH Ha apXUBHbIE MaTepHannl (KHUKKH HaOawonenqsi, Tabauusl n ap.);
JNOANTOBPEMEHHHE TEXHHYECKUE HOCHTENH HH$OopMauwH (MMKpPOQHJILMH,
MArHUTHEE JIEHTH}; AyGAMKyeMsle Matepuansl (Katajoru BoIHHIX 4 BO-
NOXO3ARCTBEHHEIX OGLEKTOB, €XEroAHNWE H MHOFOAETHHE NaHHHWeE ¢ pe-
HKUMe ¥ 1p.). «Exeroassle gaHHble O pexxuMe W pecypcax NOBepXHOCT-
HbIX BOJI CYLIHY CAYKAT NPOAOIKEeHHeM H3gasaBuinxes no 1978 r. «[un-
PONOrHYECKHX €XerofHuKkoe» U «Marepuanoe HabuiofeHAH Ha ozepax
H pojoXpaHuguwax». B pamkax lNocyaapcTeeHHOTO BOLHOTO KajacTpa
B HacToAmee Bpemst B CCCP cospaioresi 6aHK JaHHBIX O BOAHLIX pecyp-
cax M apToMmaTtHsupoBanHas wHopmaruonnas cuctema (AMC I'BK).

B komnnekce mep, ocyitectsasemulx 8 CCCP no 3amute BOgHNIX
pecypcoe OT WCTOWIEHHH M 3arpssHeHds, ocoGaf poldb MpHHALJNEKHT
BBejleHHOH B 70-X rofax cHcTeMe MOHUTOPHHI'A KauecTBa NOBEPXHOCTHAIX
BojA. TakoH mousHTOpHHI ocyulecTBasier [ocynapcrBennas cayx6a Ha-
Gaogenufl ¥ KOHTpPONS 3a 3arpasHeHHeM oOLEeKTOB MPHPOAHOH cpexsl
(I'CHK).

HUcropsa ruppoaordy mMopeit (okeanonorus). HauanoHue ceeaeHus
O MOpSiX W OKeaHaxX NOYYWIH nepBule MoperviaBaTend Ha 3emie —
GUHUKUALN, LIYMEPH, erUNTHHE, M033Ke pekd H pumiasne. OxHako 6oiee
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cHCTeMaryueckne oKeanorpaduveckue Hab/MIONEHuA B OKeaHaX CBA3AHbl
¢ 3n0x0i Beaukux reorpaduueckux otkpeitufl XV # XVI BB, (¢ akcnenu-
nuamy Koaymba, Mareasaua n ap.).

B XVIII—XIX Be. b1 npoBefeHbl NepBHe CleLHaJbHBE SKCie-
anuud B, Bepunra, I' Y. Hupukosa, X. I1. Jlanresa, C. H. HemockuHa,
IOx. Kyka, WM. @, Kpysenmrepua n 10. ®_ Jlucanckoro, ¢, ®, Denaun-
craysena u M, TL JlazapeBa, O. E. Kouefy n 2. X. Jleana, ®, T1. JTutke
¥4 MHOrHX Apyr¥x. Baaronaps 3THM 3KcnejHNHMsM YTOYHs/Jach Kapra
MupoBOTO OKeaHa ¥ HaKalI¥MBaJHuCh CBEACHHA O cBOHCTBAX €70 BOIL.

Tlepeofl B MOAHOM CMBIC/IE HRYYHOH CKEAHOMOrHUECKOH 3KCneaHuHeN
CUHTAIOT KPYTOCBETHYIO 3KCequtHIo Ha aHraufickom kopeete «Yemnen-
axep» B 1872—1876 rr,, xorya GpliW NpOBefeHH HCCNEAOBAHHA [10
BCEMY OKEaHOJNOTHUECKOMY Komiiekcy B MupopoM okeaue: mo ¢usuke,
XMMHH, TEOJOTHH ¥ GHOJACTHH.

B nanpHefinleM Kpynueli BKAAL B DasBHTHE OKeaHOJOTHH BHECIH
C. O. Maxapos, B. Beepkrec, B. Dxkmau, M. Kuyacen, @, Haucen. Ap-
TOPaMM OAHUX U3 MepebiX ofO0ILAMMX HAYUHHX TPYLOR MO0 OKEaHOno-
run Oban B Depmanud . Kpiommenn, B Poccun W, B. Llinunniep
n 0. M, lllokaneckui.

B roaw coBercko#l BIaCTH MOpCKHEe FHIDONOTHUECKHE WUCCAeNOBAHHS
pacLMpHJHch, ocofeHno B cBA3u ¢ oceoenveMm Ceseproro Jlegosutoro
okeauna # Cesepuero mopckoro nytd. B 1921 r. no nekpety, noanucanto-
My B. K. JTenunmu, Gu10 CO31aH0 NEPBOE COBETCKOE HAYUHOE OKeaHoM0-
rugeckoe yupexpenne — lNnasyau#i mopcekolt nayuneili Huctutyr ([lnas-
MOpHHA) .

Kpynunli BKIag B CTaHOBMEHWE COBETCKON OKeaHONOrdy, Koropoe
TaK¥Ke MOXKHO OTHecTH K 20—30-M rojaMm Hamero cronetdsi, BHECAH
H. M. Kaunoswu, 10. M. [llokanbcku#t, B.1O. Buze, H. H. 3y6os,
B. B. llitokmasn, B. B. lllyneiikun.

B nocneanee speMs LeneHanpaBieHRble OKeAHOJOTHUSCKHE HCCIEN0-
Bauug B Haile#i ctpane senyT MHHctutyr okeanomormu AH CCCP
(HOAH), Mopcxoft ruapodusuveckus uucruryr AH YCCP, Tocyaap-
cTReHHWH okeaHorpagdwmuecku$ uuctutyr (FTOHH), Apxrrueckuil u an-
TapKTHUECKH# HayuHo-uceaenoparensckui uHeturyr (AAHWH), Beeco-
IO3HBIA HAYYHO-UCCJACAOBATEARCKHE HHCTHTYT MOPCKOTO pEIGHOTO X035#-
crea # okeanorpaduu (BHUPQ) u ap.

TIpoeenennl ¥ npoBongTcs KPYNHRIE OKeaHONOTHHECKHEe 3KCMEIUIHH
BO BCeX OKEaHax H BO MHOrux mopax. CucTeMaTdHecKHe HCCJIENOBAHUS
noJsipHoro paficHa BefyT HAaYYHO-MCCAELOBATENbCKUe ApeHdyloLide Ha
abiy cranuud «Cepepuurii [Tomoc» (nepeas U3 HUX NOL PYKOBOJCTBOM
H. . Tlanauuua patorana ewe 8 1937—1938 rr.).

Yuepnumn CCCP noaroropiessl ¥ Haganu KpynHbe TpyAu B obaactu
okeanostorum: Mopckoil atnac, Atnacy okeanor, JECHTHTOMHOR U3aHHe
«Oxeanonorus», ceMHTomMioe u3gauue «Teorpadus Muposore oxeanas.

Kak 4 B rHaposiorsy cyly, 8 nocaefuue 20—30 et B oKeaHONOTUH
LIHPOKC pa3BepHYJICCh MEXIYHAPOAHOE COTPYAHHUECTBO € aKTHBHEIM
yHacTHeM COBeTCKHX yueHuX. 3aech cieayer ynomsHyts Mexaynapoi-
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il Teodusuueckui rog u lop MEXIYHAPOAHOrO reodH3IHYECKOro CO-
TpynauuectBa (MIT—MIC, 1957—19569). 1o Ouiyx cornacoBanHble
HCCJAEAOBANKA NO BCEM HANPaBICHUAM TeopH3INKH, B TOM uHGIe H MO
okeapoaoryd. ORY OXBAThBanH eech MHpOBOH OKeaH ¥ NPOBOAHANCH
CHIAMM MHOTHX TOCyfapcts, HO HauGojlee HHTEHCHBHO BEeAMCh paboThl
kopabnsamn CCCP, CILA, SInounu. OneIT Takeh MexayHapoaHoH xoofe-
paLyH cTa) pasBHBAaThCy, MOABAANCh HOBBIE IPOSKTH (W/H NporpaMMu),
Quenp KpynHOH Oblna mporpaMMa H3yYeHHs FAofalbHuIXx aTMocdepHRIX
npoueccos (ITUTAIT). Bonbuas uacrb secneposanué no 3tofl nporpam-
M€ NMPOXOHNA Ha oKeanax. [pomMaausiil maTepuan [Js NO3NARMS OKeaHa
JANH HCCAEAOBAHHA HA OCOOBIX MOJHTOHAX, NEPBHM H3 KOTOPHIX CTal
sanafHelé pafion cesepHoil nonoBHHbl ATnaHTHYecKoro okeana. Hsyue-
HUE BEeJOCE HA OCHOB@ COBETCKO-aMepHKaHcKol nporpamyu « [1QOJTUMO-
HE» ua oporsikenun 1974—1979 rogos na pessity kopaGasx CCCP
u #a aeesty — CLIA. B 1986 r. Okeanorpaduueckn#i HHcTuTYT B Byac-
Xoune uanan dpynpamentanoHeh «Atnac [Nonumones, KoTopulli conepKUT
peayabraThl oipaGOTKH FHTaHTCKOrO MatepHasna, noiyueHHoro B pesyib-
tate Belnosnenuss nporpammel «[IOJTMMOE». OcyinectBaense mex-
AyHapefiHBIX TIPOrpaMM mponoixaercs. PaspaGorana ob0nhenuueHHas
raofanpnas cucreMa okeanorpaduueckux cranuui (OrCOC), nosieu-
aack pporpaMMa WOCE (I'3L1O), nocesutednas Hayuenua ofued
UHPKYAsiuy oxeaHa sijote a0 2000 roza, ectd MeyHapozuble NMpo-
FPAMMBI NI C/eKEeHHI0 (MOHHTODHHTY) 34 3arpsisHeHHeM okearna U 6opb-
Ge ¢ 3TUM 3arPA3HEHHEM H AP.



FTanapatl. XHMHUYECKHE H ¢#H3UYECKHE CBOACTBA
NPHPOAHLIX BOJ,

Boda — aro npocreiiutee ycrodausoe 8 o0bUHBIX YCAOBURX XUMU-
wecKkoe coedunenite sodopoda ¢ kucaopodor. 1o ceoed xumuseckoit
npupode — 310 okcud e8odopoda Hy0. B wucrom sude eoda —
sewjecTao OecyseTnoe, Ke UMeIouee HU 8KYCa, Hu 3anaxa.

1.1.BORA KAK BEWECTBO, EE MOJIEKYJIAPHAS CTPY¥KTYPA
H H30TOMHbLIA COCTAB

Monekyna Boahl HecHMMETPUYHA: TPH Aapa obpasylr paesnobeapen-
HEIH TPEYroJibHHK ¢ ABYMS SJpaMM BOAOPOAA B CCHOBAHMHY H SADPOM
KACAOpOLa B pepuiiHe (puc. 1.1}.

AToM KHCIOpO4a B MOARKYIIE BOLS! MPHCO-
enHHgeT K cefe NBa 3JEKTPOHA, OTHATHIX OF
4TOMOB BOAOPOAA, H TéM caMbiM npHobperaer
orpHuaTeabHbidl 3apaa. B ceoio ouepenn, ofa
aroMa BOAOpPOAA, JMIIEHHbE 3/eKTPOHOB,
CTAHOBATCA  NOJIOKUTEAbHO  3APSIKEHHbIMH

nporonamu. Moaexyaa 8006t nostomy obpa- 1,53-10~%cH -}"
3yer asekTpuseckud dunoas.
[Tonspuoe crpoenue BoALl W BosHuKato-  PHc. L1 Crpoenne Mosekyan

uee B BOAE MIEKTPHUEcKoe notte ofycioBiiH- BoaH

BaIOT GOMBILYIO GUIAEKTPULECKYIO NPORUYGE-
MOCTE B00B — BEAULUHY, NOKAIBIBAICLLYIO, BO CKOAGKO PA3 CUAL 830U-
MOQedCTBUA JACKTPUHECKUX 3APAOOE YMEHLIAIOTCA 8 BOJE RO CpaBHE-
HUIO ¢ cuaaMu ux ssaumodedcraus 8 sakyyre. Buicokas nusnexrprue-
CKas MpOHMUAEMOCTh BOAB Npenonpefedser Goubilylo €€ HOHHU3HPYIO-
Wyl CnocoGHOCTb, T.e. CNOCOGHOCTh PaciliemiiTh MOJEKYALl APYTHX
BellecTB, 4To OGYCNOBAHBACT CHJbHOE PACTBOPHIOUIEe ASHCTBHE BOLLI.
Kamnaa wmonekyia soid, ofiiazaomas IABYMS NOTOXHTEILHBIMA
M ABYMSH OTpHIaTe/AbHEIME 3apsijaMy, cnocoGHa o0pasoBarh UeThpe TAK
HA3hIBaeMule s0dopodubie C6R34, T.@. COCJNHEHUA [IONOKHTENLHO 3apa-
JMEHHOro A4pa BONOpOIA (NMPOTOHA), XUMHMUECKH CBA3AHHOTO B OAHOH
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MOJIeKyJ/le C OTDPHUATeNbHO SaPsKeHHbM aTOMOM KHCJIOpOZa, NpHHALIe-
MalluM pyresd MOJeKyne.

MonexynsipHOe CTPOHHE BOAH M3YUCHO eIe HEeAOCTATOURO, HO Soan-
HIMHCTBO HCCAEOBATENEH NPHAEDKUBACTCH B HACTOS LEE BPeMs CleAyIo-
I[MX B3TJMA0B HA MOAEKYNAPHYIO CTPYKTYPY Boanl. Boasino# nap cocro-
HT TIPEHMYILECTBEHHO M3 MOHOMEPHLIX (ONHRAOUHBIX) MOJAEKYJ BOJH,
T.6. BOJMOPOAHLIE CBH3H MpaKTHYeCKH He peaausyioted. B teepaom
COCTORHHH (JIen) CTPOEHHE BOJH B BRICOKOH CTENEHM YNOPALOHEHO,
B kpHcTanmax /Abfa MONEKyAbl BOMAN COCTABASKT FEeKCAFOHANBHYIO
CHCTEMY C [POYHLIMH BOLOPOAHBIMH CBA3AMH, Takas cTpykTypa BechMa
PHIXJiad H, KAK HHOT1a TOBOPAT, «aXypHasay». Bona B MUNKOM COCTOMHHH
33HUMAET NPOMEKYTOUHOE NOJOKEHHE MEXAY napoM H JbaoM. B Takofl
BONE COXPAHFIOTCH 3JAEMEHTH «AbAoNoRo0HOro» MONEKYyNsIpHOTO Kapka-
Ca, 4 €ro MyCcTOThl YACTHYHO 3aNOJAHAKTCH ONHHOYHLIMH MOAEKYAaMH.
Tloaromy «ynakoBkas Modexky.d B BOAE, HAXOAAILCACS B XMHIKOM coOCTOS-
HuY, Conee mIOTHAHA, YeM Y Jbaa, H NJaBAeHHe Jbja TPHBOLHT He
K YMEHBIUEHHIO, 4 K «aHOMAaJbHOMY® YBEJIHUEHHIO MIOTHOCTH.

[lepexon OT TMOJHOCTLIO YNOPSAAOYEHHOH DHIXJAOH MOJEKYJISpPHOH
CTPYKTYpH, CBOHCTBEHHOH Ablly, K GoJiee NIOTHON CTPYKTYPe, CBOHCTBEH-
HOH BOjIE B XHIKOM COCTOSHHH, HE IPOMCXONHT MIHOBEHHO B NpOugcce
TJIaBJACHHH AbLa, a NMPONO/IKAeTCH H B RMHAKOH Boge. [IpH fOBbLIIeHUH
TEMNEpPaTypH RAPANY C YIOMAHYTHM YIVIOTHEHHEM <YITAKOBKHY MOJEKYJ
NPOHCXOANT H cBOHCTBEHHOE BCeM BeUISCTBaM yBe/iHUeHHe 00neMa Boan
BCJIEJCTEHE POCTA HHTEHCHBHOCTH TEMOBOTO NBHXERUA Mojekya. B nu-
anasocHe noBbilieHHA TemnepaTypu or O go 4° C mpeofaaazer npouecc
YNJOTHEH®s BOAH, MpH TeMuepaType sbine 4° C — TenjoBoe pacilype-
uie. JTosTomy poga obaanaer «aHOMA/bHEIMY CBOKCTBOM — Hauboab-
el MAOTHOCTBIO He NpW TeMmepatype muiasjenud, a npd 4° C.

[Mpucymue Boae BOACPOAHDIE CBAI3H NPUMEPHO B I€CATh pa3 NpouHee,
ueM CBsi3H, ofYyC/AOBJEHHDIE MEMMONEKYASPHLIMH B3AUMONECHCTBUAMU,
XapaKTepHEIMH AJ5 GOJbITMHCTBA APYrdx Kuaxocred. Ilosromy nas
NpeooeHts STHX CBA3edl NPy NJAABJEHHH, WCMAPEHUH ¥ HarpeBaHuu
BOALI HeoGxoauMo ropaspo Gosbille 3HEPTUH, 4YeM B C/Iydae IpPyrux
KupKocTe#h. ITO onpenendT pAa <«aHOMaauf» TEMIOBHIX CBOHCTB BOJBL

Bonopos ¥ KHCAOpON MMEKT HECKONBLKO MPUPOLHLIX W30TOnom: 'H
(«oGuiupeiii» sogopon), °H, umu D (sTsoxeanii» Bojopon, Way nekre-
pufi), 3H,l Had T (pajHoakTUBRHHA «cBepXTskKeawis Bogopoa, WAH
tputait), %0, 70, '°0. Toatomy u cama 60da umeer nepemennbul U3o-
Tonmbli cocTas. fIpupodnan soda — 370 caech 800 PA3HOZO UIOTONHOZO
cocrasa. HanGonee pacnpoctpanena sojla, cocTostmas U3 usoronos 'H
u 1*0, pons Apyr¥x W30TONHLIX BHAOB BOLLI HHUTOXHAZ — MeHee 0,27%.
Boay ¢ wusotenusiM cocrapom 'H.'®0 uasmpalor <ofbiuwods sodod
¥ ofosuayalor npocto HxO, octanshne suae soas (kpome °Hz0)
HA3LIBAIOT «TANKCEAOH» 80004, Muoraa «raXenohy Boaoi cuuraloT aullih
neitirepuenyio pony “HzO (uau D20O). Bosna ¢ uzoronanm cocrapom *Hz0
(uny T20) — Tak Hasnlpaemasi «ceepxTamesans eoda. Ee na 3emine
Haxoputcs Beero [3—20 kr. IlpupeaeHnnle B pajbHefilieM CBejxeHHs
OTHOCSTCH TOABRKC K «obpluHOf» BOjE.
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1.2. XHMHYECKHE CBOUCTBA BOALlL. BOAA KAK PACTBOPHTE/b

Boda — caabbtif 34eKTPOAUT, KACCOLUUPYIOWHA MO YPaBHEHHIO
H:O0==H* + OH™ (1.1)

YpaBHenue (1.1) xapakrTepHayeT TaK Ha3LIBAEMOe UOHHOC PASBHOSe-
cue 800st. COCTOSHHE HOHHOrO PABHOBECHS NPHPOAHHX BOL OTpaXKaeT
godopodnpi nokaszaress pH, koropeui npedcrasaner cobod aveapudm
KOHHeNTpayl 80J0podusiy uonoe {Mors/r), 6asTeul ¢ 00parasin 3ua-
kom: pH = —lg [H*].

Bensuuta pH xapakrtepusyer KHCJIOTHYIO MAM IEJNOYHYIO peaKiuio
poasl. [Ipy aapannofi TeMnepatype coGal0gaeTCs yeaoBHe MOCTOAHCTBA
wounoro npoussenenus poapl: [OH™} [HY} =Kp= const. [Tpu tem-
nepa'rIYlpe ot 0 o 50° C Ky~ 107" [1pu orcytereud npumeceil [HY} =
= [OH™}, nosromy B 31ux yenoensix [HY] = [OH "} =10"" Benuun-
Ha pH=7 xapakrepusyer ueirtpaasuyo, pH>7 — menounyto, pH <
<7 — KHCJYK) peakudio BOfIbl.

Baarogaps ocoGeHHOCTHM CBOETO MOJEKYJISPHOrO CTPOEHHS BOAA
o6napaer cBoficTBOM XOPOIIO pacTBOPATh Pa3fivuHble XUMUYECKUe coe-
avbenns. [lpupeanas sBoaa npeactaeisier coboi caabed pacraop. Cym-
MAPHOE cOfepiaHHe B BOJE PACTBOPEHHbIX HEOPraHUYECKUX BELECTB
(koHUeHTpaLHs coJed) BoipaxaloT W60 B BHAE MUNepaAHIGUUU
M (mr/a, v/n), au6o B oTHOCHTENbHEX eauunuax (%, /o). Codepaa-
Hue pacTeopexHuix 8 s0de sewqects 8 2/k2 uau 8 npomusse { fo),
nasbieaeTcs cosenoctoro 8006t (S°/w). UncaelHbie BeTHYMHE MyHepa-
ausanpd M v conedocty (S%o) BOAM ANA #e oueHb HACHILEHHEBIX pac-
TBOPOB 0GbIuHO cootHoesTes Kak M mr/a ~ 0,001 S Y/q. '

flo codepacanuny cosed (MUREPOAUIRYUR AL COACHOCTU) npupogd-
Hole godst nOAPAIteAROT HA HeTHpe 2pynnel: npecxbie — menee 17 /g,
cononogarsie — 1 — 25% 0, corenvie (MOpcKoh cosemoctu) — 25—
50° /o0, BbicOKOCOACHBIE (paccoast) — ceoie 50/,

pausuy MeXAY rpynnamMi BHAENEHS! MO CAEAYIOILHM coofpaKerH-
sAM: l"/m——aro BepXHHH npeaen COJMEROCTH NHTHEBOH BOZM, 25“/00
(rounee 24,7°/p) — CONCHOCTE, NPH KOTOPOIl TemnepaTypa HaubobIER
MIOTHOCTH W TEMNEpatypa 3aMepaanusi BoAs! coBnajaior. B mopsx
conenoctb Bonw Beiie 50%/g0, Kax npasuao, e naGmonaercs.

Munepaan3auusl npUpoOLHBIX BOA PasHOIO THNA MOMET H3MEHATbeH
B LOBOJILHO WHPOKUX nipepenax: ot 0,01 r/a1 B atMocteprnix ocaakax ao
600 r/n1 B pacconax.

K uucay raasHbix #OHOB COMell, HAXOASLIMXCH B NPHPCLABIY BOJAX,
OTHOCHTCS OTPHUATENbHO 3apsKeunbie Hombl (anuonn) — HCO; —
rvapokapBonraTHol, SOF~ — cyanpatamit, Cl™ — xaopuaHsiil U nose-
HUTEALHO 3apsiKeHHble HOH. S_Ka'ruonbl) — gaawuuss Ca’t, maruus
Mg?*, watpust Nat v ganus K

Bce npupodnsie 8006t 0eAATCA N0 nPE00AGORIOUIEMY ORUOKHY NG TPU
kaacca: 2udporapbonaTHoiil, cysb@aTHbLE K XA0pudhsl; no npeobaada-
10teMy KATHORY HQ TPU 2pynnsl: KOAbYLEBHIO, MAZHUEBYIO, HATPUECBYIO.

TTpupoabie BOAB PAs3NHYHOTO NPOUCXOK AeHHS OOLIYHO WMEIOT H pas-
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JNHYHLIA CONEBOH COCTAR ¥ OTHOCATCH COOTBeTCTBEHHO K PA3HBIM KJaccam
H rpyninaM. O6HapyXena CBA3b CONEBON0 COCTABA NPHPOAHBIX BOA C WX
MHHEpAIH3auHeH HWIH COMeHOCTDHIO (Emc. 1.2): B npecHnx Bogax npe-
o6aanant worn HsSiO:r, HCOs, Ca?t; B cononosateix — SQf—, Nat:
B conenblx — ClI~ Nat

a} = -, &

-;,, HySi0; HGOy sor o .

601 %o Na
40

40

2 20

00r @1 o 100 8% 00,0! ar 1 @ 00 10008%,

o

r T r ' om I

R

Pue. 1.2, 34BHCAMOCTL COAEPXKANNA [MABHBX aHHOHOB @ H KATHOHOB § B coJe-
BOM cOCTaBe NPHPONHEX BoA (B J5) OT MHHepanHsauMH (comesocTd) BOABL MO
M. T Banswko:
godet; [ — npecuue, ff — coAonopathe, 1 — coaerse

Peunsie ofnl, Kax NpaBuso, OTHOCATCS K THAPOKAPGOHATHOMY K/ac-
cy 9 Kaabuneeoil rpynne. [Toasemunie BOARI HEPEAKO OTHOCATCS K CYilb-
datHOMY Knaccy W Mmarudesodl rpynne. Boabnl okeanos n mopeil
NPHHALNEKAT K XJNODPUAHOMY Khaccy H HaTpuesol rpynne.

Cymma xonyenTpayuu naudosee pacnpoOCTPaneniblx O8YXBAACKTHBLX
katuonos Ca’tu Mg?t naswsaerca obuier scectkoctoo sodet. [ToBhi-
IIeHHAs KeCTKOCTh O0YCAOBJIeHa PACTBOPEHMEM B BOJE TOPHWIX NOPOA,
conepamHux xapfoHaTthl W cyandathl KanbUKs H Mardus.

l'aam xopouwio pacTBOPSIIOTCA B BOIE, €CAM CIOCOSHK BCTYNATh ¢ Hell
B XHMHueCcKue cBs3H (aMm¥ak NHs, cepoBogopoa H:S, cepuvcthiil ras
SO;, ansoxcHy yraepoaa, wny yrieksensiii ras COsq, 8 ap.). [Ipoude rasn
Mano pacTeopuMb B Boje. [IpH NOHHKEHWM HaB/eHHA, FOBHILUIEHHH
TEMAEPaTYphl H YBEIHUCHHM CONEHOCTH PACTBOPHMOCTh [a30B B BOAE
yMeHpIIAeTCs.

Han6onee pacnpoctpaneHHbie rasn, pactBOpeHHsle B MPWPOARLIX
BOfaxX,— 370 Kucaopog Oq, aser Na, auokcns yraepoga COsz, cepoBojo-
pon HsS. WcTounvkamy noctynaeHus ra3oB B BOAY clyXaT atmocdepa
(B ocHopHOM past O, Ng, CO:), muadegestenbHotTe pacreduit (O),
passoxenue opraunueckoro peutecrea (COp, CHy, HiS).

Ha npakruke uepeako nonpsyioTcsi OTHOCHTENLHOH XapaKTepHCTHKOH
COAEPKaHHUA B BOAE PACTBOPEHHBIX FA30B — APOLEHTOM Racobiuyenun A,
Kotoprili pasen A = (P/P)-100%, rae ¢ — dakTHuecKoe cogepxanye
rasa, P — papHOBecHasl KOHLEHTPALHKS B BoAe NPX AaHHON Temnepary-
pe. Ecan dakrnueckoe copepxanue raza g poge Gobiie paBHOBECHOH
KOHLEHTpauyy ¥ seanuna 4> 100%, To npoucxoaut BhineseHHe rasa
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p atmocdepy. Eciv Boaa ne naceliueHa rasom # A <1009, 7o upoucxo-
AT MONJICLIEHYE BOAOH rasa u3 aTtmocdepnl.

BaxtHpie 0COGEHHOCTY NPHPCAHHIX BOA ONPeALASIIOTCS COAEPXAHHeM
p HHX yroasHoll xueaorn HzCO; v ee dopm — nonor HCO3 w CO;—,
a TakKe anokcuaa yraepona COs. Tlepeuncaennsle BeHIECTBA HAXOASTCS
B BOAE B COCTOAHUW TAK HA3LIBAEMOIO KAPOORATHOZ0 PABHOBECUR:

COs + H20 = HoCO3 == Ht + HCOji = 9H*+ + COs5~ (1.2)

JoGaenense wouoB Bonopona HT (cunbHo#i xucnotw) cmemtaer
kapOOHATHOE paBHOBECHE BJAEBO (B CTOPOHY KHCIOH peakuuu) H ne-
peBoauT kapbouatsl (CO3™) u GukapGomatl (HCO3') B yriexkucnory
(H2CO3) n npuokcun yraepopa (COz). HeGapaenue e HOHOB FHIDOKCH-
na OH™ (cussHore ocHoeanus) Baeuer 32 cofofl yMenbilleHHe KOHLEH-
tpauuy vonos H™ H cMemaeT xapGoHATHOE paBHOBeCcHEe BOPABO, B CTO-
poHy ofpasoBaHus KapGonatoe H OukapOonatoB (M IueNOYHOH pe-
AKNHH).

CooTrHoilienue pasnudblX GOPM YrobHOH KHCAOTH B BOAE H Npexiie
seere pacrpoperdoro COz y wona HCO; — raaenndi daxrop, cnpene-
ASIOWHA BeaHuHHy pH. YMeHblieHue cojepKaHHd B BOAE ILHOKCHIA
yraeposna CO; peflecTeue €ro BHISICHHS B aTMochepy HIH B pesyabra-
Te $HOTOCHHTE3a Beuer 3a coGoll noenllienne Beanuyan pH, npespate-
HHE YroanHOH KWC/OTH B OukapGoHaTH M GHKapBouaToB B KapGoHATHL
PacTBopeHHe YIIEKUCALIX COMEH KaabuHH H MArHuA Tak»e BeJeTr K ygme-
auuennio pH. HaoGopor, yeennuerue conepxanus B poge CO; peneact-
BHE MOCTYMJEHHS M3 arMocdepnl, AbIXAHHS OPTAHW3IMOB ¥ OKHCIAEHMS
OpraHHYecKMX BEIIECTB CONPOROXKAAETCS MpeppallenveM kapGoHaToB
B OukapGoHaThl W ymenbiienyem pH. Ocaxpaenve kapGoRaToB BHI3MBA-
er n[f_‘leapa[ueuue GHKapGoHaTOB B [IHOKCH]L YIVIEpPOLa H TAKXKEe yMeHbLua-
er pH.

ITo O. A. Anekuny, seanunsa pH coctasnser: B pyauMuHEIX BOAAX
menee 4,5, B Bopax Sonor 4,5—6, B noxzemunlx Bogax 5,5—7,2, B pekax
u o3zepax 6,8—8,5, B oxkeanax 7,8—8,3, B coaeHblx o3epax ©OGEIUHO
6oaee 8.5,

K upeny Tak HasbiBaeMhEIX OMOTeHHBIX BEUIECTB, PACTBOPEHHAIX B BO-
Ae U norpedisemblX B NPOLECcce XKU3HeNes TeNbHOCTH OPrasH3MOB, OTHO-
cATc coenvuenns aszora N, docdopa P, kpemuus Si. 3th Bemecrra
IOCTYNAT B BOAY 43 aTMocdepsl, TPYHTOB, a TakXe NPH PA3NOKEHHH
CNOKHHX OPTaH¥yeCcKWX CcOefMHeHud. MX HCTOHHMKOM caymxar takxke
MPOMBILIEHHNE, CeNbCKOXO3ANCTBEeHHEIE W OLITOBME CTOKH.

Cofeparcsd B BOge W pasiuuHele paCTBOpPEHHLIE OPraHKyecKHe
BEU[ECTRA: YIIEBOAH, GENKH M MPOLYKTH ¥MX Pa3noKeHus, N¥nujiel —
5hupHl MUPHEIX KMCIOT, FYMHHOBHE BEWLECTBA H [Ip.

MuKpO3IEMEHTAMH HA3LIBAIOT BEILECTRA, HAXOAAUIMECS B BOAE B Ma-
JBIX KoJjWuyectBax (MeHee | Mr/a), wam «cienax». Muorue mukposne-
MEHTHI B OUEHE MAJLIX KOHLEHTPANHAX HeoGXOAUMEl TS KU3HE e TeNb-
HOCTH OpPTAHH3MOB, 2 B [MOBLIIEHHWX KOHIEHTPaLUsX MOTYT CTaTh
anaMi. K uneay nHauboaee pacmpocTpaHeHHBIX MHKPO3JIEMEHTOB OTHO-
catea Gpom Br, uon I, ¢rop F, antni Li, 6apuit Ba, vaxk HasnBaemble
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«THHeble MeTalbl» — Xeqaeso Fe, Hukens Ni, uuwax Zn, kofanet Co,
meap Cu, kaamuii Cd, ceunen Pb, pryte Hg ¥ ap.

K mukposiemMeuTaMm B MPHPOAHHX BOAAX OTHOCATCH M PanHOAKTHE-
Hble BelleCTha Kak ectecTBeHnoro (Kaani ‘'K, pySuauii ¥ Rb, ypau U,
paauit “°Ra u ap.), Tak ¥ auTponoreHHoro (ctporum# *'Sr, nesuit '*°Cs
H Ap.) DPOUCKOXKIEHHH.

akum 06pason, codeprauiuecs 8 PAcTEOPEHHOM COCTORRUL 8 80de
HoHbL coAell, zasel, OuOzZeHnble L OpP2AHUNECKUE BeuiecTeq, MUKPOIAEL-
MEHTBL PASAURQIOTCR KQK N0 KOHUERTPAyLY, TaK § no poau 8 (usus«e-
CKRux, xumudeckux i Guonozuneckux RPoyeccax 8 6o0HOU cpede.

Oco6y10 KaTeTopuio copepKamxcs B BOAE BEWEeCTB COCTABARIOT TaK
Ha3bIBaeMbl€ 302ZPA3NUTEAU, T.e. BeILEeCTBA, OKA3HIBANUIHE BpeaHoe BO3-
neficTBMEe Ha XKHBYKO npupoiy. 3JTo NpexAe Bcero HedTenpoaykToi,
AAOXUMHKATH (NecTvumabl, repSuuuan), ynoGpenns, Moloule cpeacTsa
(IeTepreHTH), HEKOTOPHE MMKPO3JEMEHTH (OYeHb TOKCHUHE! TsKesble
MeTaANABl — PTYTh, CBHHEL, H KajMHU# ), papuoaKTHBHEE pewecTBa. Bosb-
as 4acThb 3arpH3HUTENed HMeeT aHTPOMOTEHHOS NPOHCXOXKIEHHE, XOTH
CYIUECTBYIOT ¥ €CTECTBEHHbIE HCTOUHMKM 3arpsi3HeHHS MPHPOAHEIX BOL.

OcofeHHOCTH XHMHUECKOTO COCTABA MPHPOAHBIX BCI BMECTE ¢ HEKO-
TOPEIMH HX (PH3MUECKHMH CROHCTBAMH, O KOTOPHIX NOHAST peub HUXe,
YacTo OfBeAMHSIOTCH B TIOHSITHE €XQ%eCTEO 600b», NPH 3TOM OGHUYHO
UMEIOT B BHJY MPHMIORHOCTL Bof, AdS Kakoro-mufo HenoAb3oBauus.
TTostoMy KauecTan 8006 — XQPAKTEPUCTUKA COCTABA ¥ CodcTe B0,
ONPeCerRIOWan APUZOOHOCTS ee OAR KOMKPETHO20 B030n0Ab308AHUA.

1.3. #H3IHYECKHE CBONCTEA BOJAB

1.3.1. ArperaThble COCTONNMY BOAM W drazorme nepexojn

Boda mowcer Haxo0uTocm 8 Tpex QzpeeatHuiX COCTOAKUAX, WAl
dazax,— teepdon (aed), wudxkom (cobcraenno 800a), 2azon0paIHOM
(800anof napj. Ouenb BaKHO, YTO MpPY PeaNbHO CYLIECTBYIOIIHX Ha
3emne avanasonax aTMocepHOTO LABJEHHS W TEMNEPaTypHl BOAa MO-
KeT HAXOAHTBCA OJHOBPEMEHHO B Pa3HLIX arperaTHbX COCTOFHHSX.
B 3ToM OTHOIIEHHM BOJA CYILECTBEHHO OTJAMUACTCH OT APYrux dusHue-
CKHX BEILeCTB, HAXOAAIUUXCS B €CTECTBEHHHX YCJAOBHAX npeuMylie-
cTBeHHO uGo B TBepmoM (MHHepaJbl, MeTaAln}, Aulo B rasoobpasHoM
(Oz, N2, CO2 ¥ T.0.) COCTOSHHH.

Hamenenun azpezarnozo cOCTOARUA BEULECTBA HAILIBAIOT PA3086LMY
nepexodamy, B 3TMX cayuasx cpoficTBa BemlecTsa (Hampumep, IJOT-
HOCTb) cKaukooOGpasHo H3MeHsloTcA. PasoBLie mepexoin COMPOBOXKAA-
IOTCHA BEIISJMEHMEM HAY NOT/CLIeHMeM 3HEDrHH, HasbiBaemoli renaoTod
$a308020 nepexoda («CKPHITOR TENAOTOM»).

3aBaCYMOCTD arperaTHoro COCTOSIHHA BOJA OT JIABJEHMHA ¥ TEMepa-
TYpul Bpaxcaercs Quazpammoli cocTosHus 60dsl, WX padosod Ju-
azpammoi (puc. 1.3).

Kpupass BB’0 Ha puc 1.3 HOCMT HasBaHHe kpusod naasaenus. Ilpn
nepexoie ueped 3Ty KPHBYIO CJeBa HAnpaBO NPOHCXOMMT RAQBAEHUE
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Puc. 1.3. AuarpaMma cOCTOAHMA BOIH:
I1—Vii] — pasnuausie MoAUGHKALHE ALLA

apda, a chipapa Hameso — sedoofipasosanue (KPUCTARALIALUR 60006L).
KpuBass OK HasbiBaetcs kpusoi napoobpasosanusn. Ilpw nepexoge
yepes STY KPHBYIO C/I€Ba Hanpaeo Hal/AlofaeTcs Kunexue 800w, a cnpasa’
HalleBo — Komndencayun 600anozo napa. Kpueas AO HocHT HasBaHue
Kpusoii cybausnayun, WA Kpusol sos2onku. [1pu nepecedenny ee cieBa
Hangaso NPOUCXONIT ucnapenue apda (80320HKA), a cIpaBa HaJNEBO ~—
xKondencayun 8 Teepdyro pady (uar cybaumayus).

B touke O {T3k Ha3zbipaeMON TPoitHOK Touke, npu aapnersy 610 Tla
n remnepatype 0,01° C uau 273,16 K) pona opHoBpemMenno naxogurcs go
BCEX TPEX arperatHHX COCTOSHUAX.

Temneparypa, npH KOTOPOH NPOUCXOAHT NAABJCHKE AbAa (WJIH KDHC-
TAANM3AUHA BOABI), HASLIBACTCH TEMAEPATYPOU WAH TO4KOU AGBAENUR
Tua. 27y Temnepa'ry;y MOMHO Ha3MBaTb TaKKe Tenneparypod HIH
roYROd 3amepIarul 1y,

C NOBEpPXHOCTH BOZBI, 8 TAKXKe JAbAA H CHEra MOCTOSHHO OTPHBAETCH
H YHOCHTCH B BO3AYX HEKOTOPOE KOJHYECTBO Mojekya, ofpasyiomnx
MOJIEKYJIN BOAHMHOTC napa. OnHOBPEeMEHHO C 3THM YacTh MOJEKY! BOAS-
HOT'O N1apa BO3BpallaeTes o6PaTHO HA NOBEPXHOCTh BOjLL, CHET2 U JbAa,
Ecau npeofnagaer nepsunii npouece, T0 uder ucnapenue 800bi, €CIM
BTOpO# — Kondencayun 800an020 napa. PerynstopoM HanpaBieHHOCTH
¥ HHTEHCHBHOCTH 3THX [POLECCOB CIYKHT Oeuyur BAQMHOCTU —
PA3HOCTS YnpyaocTy BOGAH020 AAPA, HACHLLUAIOWES0 NPOCTPANETE0 NPU
daunsix dasaenuu 8030yxa u Temneparype nosepxnocTi 800t (cHeea,
260Q), 4 ynpyaocTu PaKTUHECKU COOEPIKALLEZOCR 8 BO3TYXE BOOAHDZ0
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napa, T.e. abcoaroTHOH BaaxcnocTu 6030yxa. ConepiaHue B BOS,EI.YX%
HaCHILEHHOTO BOASTHOrG Napa H €70 YNPYrocT yBEAKUHBAITCS € POCTOM,
TeMIIepaTyphl (NPH HOPMAAbLHOM AaBAeHHH) cleayrouuM ofpasoM. Hpu
temnepatype O°C conepkanue H ynpyrocts HACRHILLEHHOTO BOJISHOTO,
napa pagHu cooteercreenno 4,856 r/m® u 6,1078 rTla, npu Temnepatype;
20°C — 30,380 r/mM® u 23,373 rlla, npu 40°C — 51,127 r/m%
u 73,777 rlla.

Hcnapense ¢ nopepxHOCTH Bombl (Mbja, CHEra), a TakKe BJaXKHON:
HOYBbI HieT NpH Jwoboll TemnepaType ¥ TEM MHTEHCHBHee, ueM GoJnilie:
pedwunuT Bnaxknocty, C poCTOM TeMnepaTyphl YNPYrocts BOASHOTO napa,
HaCHILLA01Ero NPOCTPAHCTBO, PacTeT, ¥ UCnapeHue yckopsiercs. K yBe-;
MHEHAI0 UCTapeHHs NPUBOAHT H BO3pacTanue CKOPOCTH JBHACHHA
BO3/lyXa HaA HcMapsiioiied NMOBEPXHOCTHIO (7.€. CKOPOCTH BeTpa B npu—'
POAHNX YCAOBHAX), YCHAHBAIOWE® HHTEHCHBHOCTL BEPTHKAJBHOFO MAac-i
co- ¥ TemacodMena. {

Korznia WHTEHCHBHOE HCMapeHWe OXBAaTHBAET HE TONbKO CBOGOLHYIO
NOBEPXHOCTL BOAK, HO M €€ TOJLULY, Tle HCIapeHue ¥aeT ¢ BHyTpeHHed
NOBEPXHOCTH 06pa3yIOWHMACS IPY 3TOM Ny3HPHLKOB, HAYHHAETCS NPOLECC
kunenusn. Temneparypa, npH KOTopo#i /aB/JeHHE HACKHIEHHOIO BOASHOTO
fapa paBHO BHEIIREeMY NABJCHHIO, HAIHNBACTCH TEMNEePATYPOU MWW TO4-
koid kunewusn T

[pu HopmaabHoM arMocdepuoM jasaenud (1,013-10° [Ma =
= 1,013 Gap = | avm = 760 MM pPT. CT.) TOukH 3aMep3aHHA BOAN
(wiapaeHna /bsa) U KUMEHHH (KOHAEHCADMW) COOTBETCTRYIOT MO LIKaae
Heascua 0 & 100°

Temnepatypa 3amep3anusi T, ¥ TeMnepaTypa KAneHusi BOJW Tyup
3aBHCHT OT flaBieHus (cM. puc. [.3). B nManaszode n3medeHds fasJjeHns
oT 610 o 1,013-10° Ia (unm | atM) TeMnepaTypa 3aMep3aHusi HEMHOTO
nougxkaercs (or 0,01 no 0° C), 3atem npu pocre papnenusi NpHOAN3H-
teabuo Ao 6. 107 ITa (600 atm) T, napaer ao —5° C, NPH yBeIHYEHHH
fagjaesuss jgo 2,2-10° [Ta (2200 at™) T,,, yMmeupinaetcs go —22°C.
[py nanvrefiiteM ypeanuenuu aapaeH¥s 7T.,. HaunHaeT GLICTPO BO3pa-
crath. Ilpu ovenh GosbilloM naBjeHHH ofpasyotces ocobele «MoAHbNH-
Kamuu» apga (H—VII), orapuaiwmpecs no cBoMM CBOHCTBaM OT
oBu4HOro Abvga (abza 1)

TIpn peanshoM artMoCthepHoM JapieHHd Ra 3emJje TpecHas BoJja
3amep3aeT npH Temnepatype okoio 0° C. Ha makcumanbnelx rayGusax
B okeaHe (okoymo 11 Km) Rapaenwe npesumaer 10° Tla, wnu 1 000 atM
(yBennuenue mgﬁnﬁu Ha Kaxane 10 M ysenuunpaer napnenve npubiay-
awrencio Ha 10° Tla, wau | atm) [lpH Takom pgapaeHuH TeMmepaTypa
3aMep3aHus npecrofl Bosn 6ba 6w okoao —12° C.

Ha cuMxenue TemnepaTtyphl 3aMep3aHHsl BOAH OKa3blBaeT BAUSIHAE
ee coaéuocts (puc. 1.4). ¥nenanuerse comenoctd Ha Kaxame 10°/go
chMKaer T, OpubamanteicHo Ha 0,54° C;
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TeMnepatypa KHNEHHS C yMEHb-  Tof
leHHeM  JaBJeHHsi  CHHXaercHd
(cm. pue. 1.3). Tlosromy ua Gonb-
{IMX BBHICOTAX B ropax Bojya KUHIMHT
fpH TEMNEPATYPE HUKE, YeM 100° C.
[Mpu pocte masnenust Ty BO3pacra-

5

4

3

2

!
er L0 TAK HaseiBaeMoOH «KpuTuye- ‘; T=-133%

-2

-3

-4

* 24,7%»-

cKOW TOYKM®», KOraa mpH p =
= 2,2 IOT na H T)uu] = 3740 C
BOJIA OXHOBREMEHHO HMEET CBOACTBA
H MHAKOCTH W rasa. A ! | L
JluarpaMma coCTOSiHHS  BOAH ) 10 W 3 403%.
HANOCTPHPYET ABE «AHOMAJHH» BO-  pye |4, 3apucHMOCTb TEMTIRPATYPH 3a-
AbI, OKA3LIBAIDILHE DCLIANILLEE BJIH-  mep3aHuf Trow [ H TEMTEPATYpPH HaH-
fiHHE He TONbKO Ha «MOBEjeHHe» BO-  Oonbmed anortoctH Tiswson 2 0T cone-
a6l Ha 3eMse, HO ¥ HA TIPHPOAHHE KocTH 8 (rpaduk Xeanawa-Xancewa)
yoaoeuss niadersl B uenom. [lo
CP2BHEHHUIO C BELLECTBAMM, NPEACTABISMIOWMMY cobofl coeHHeHHS BOXO-
poAa ¢ aeMeHTamy, naxoaqguumucs B [lepsonuueckoit Tabauue Meune-
J€EBA B ONHOM PSAY C KMCJAOpOoLoM,— Telaypom Te, ceneHoM Se H cepoit
S, TeMmepaTypa 3amMep3aHus ¥ KHNEHHS BOLL HeoGHUHO BRCOKA, YUHTHI-
Basg 32KOHOMEPHYIO CBA3b TEMNEPATYPH 3aMEP3aHUs U KMIIEHH C Macco-
BBIM YHMCJIOM YNOMSHYTHIX BellecTB, cAefopanc On oXMAaTh ¥ BOAR
3HAYEHMA TeMlepaTyphl 3amepsauus okoio —90° C, a teMmnepartyph
guneHus okono —70° C. AHOMaNhHO BHICOKHE 3HAUEHUS TEMMEPATYDH
3aMeD3AHES # KUMeHUs MPenornpeaendior BO3MOMHOCTD CYUIECTBOBAHHS
BOABI Ha MAAHETE KAK B TBEPJAOM, TAK W B HHUAKOM COCTOSHHH H CAYXAaT
QMpeReNAIOILHMH YCAOBHAMY CCHOBHBIX FHAPOJOTHUCCKEX W ADYIHX NPH-
POIHKLIX MpoueccoB Ha Jemue,

|
P
|

1.3.2. NaorHocTh BOAB

I1a0THOCTD — 2206Redwan Pusuteckan xapakTepucTuxa awbozo ge-
uecraa. Ona npedcrasrarer cobod maccy o0rOpodr020 aeuiectsd, npu-
XOOAUYIOCR HA eOURUYY €20 00DEMA:

p=m/V, (1.4)

rae m — Mmacca, V — o6bem. TL1oTHOCTE p ¥MeeT pasMepHoCTh Kr/m®

[TaotHOCTS BONK, KK U APYTHX BEIECTE, 3ABUCHT NPEXJAe BCEFO OT
Temnepatypsl H 1aBJEHNd (a AaS NPUPOLHKIX BOJ — €ILE W OT ConepXKa-
HHS pacTBOPEHHHIX M TORKOIMCHEPCHHIX B3BEIEHHHX BELlecTB) H CKay-
koofpasne u3MeHdeTcH ApH (GasoBhX Nepexoiax.

3aBUCHMOCTS MAOTHOCTH X¥MMHUECKM YHCTOH BOAHI OT TEMNepaTypsl
npencrapiena B Taba. 1.l. Ilpu nopblienuy TeMiepatypul MAOTHOCTH
BOAH, Kak H jwforo Apyroro seulectsa, B 0ojbllell wacty nuanaso-
Ha W3MEHEHUS TEMTIEPATYPH YMEHbLIACTCH, UTO CBA3AHO ¢ YBeJMUYeHHEM
PACCTOSIHHS MEXAY MONEKYJAaMH fPH pocTe TEMMepaTyphl. JTa 3aKoHo-
MEPHOCTh HapyilaeTcs AHLIb NP NJAABJeHHY baa M NpH HarpeBaHKH
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Tasana 1.1, Hamerenne HROTHOCTH W NOSQQHUHENTA OGBEMHOrY DACUIHPERHN:]
XHMHTeCKH YHCTOH BOLB B 33BHCHMOCTH OT TEMMEDATYPH MPH KOPMANDHOM LABAEHH)

Arperarioe Temneparypa ponk, T °C
COCTOSHHE
BOL —20 —10 o | 1t | 2 | 3 ] 4

HaorHocrs p, Ke/ad

Bosa — — 99987 99993 099,97 99999 1000 |
Jleg 920 — 916,7 — — — .
Koappuyuenr o6vesnozo pacwupesus p 1078, °C~!
Boaa — — —e1 -4 —31 -1 0 f;
Jlen 123 171 267 —_ —_ — —

|

Ilpodoancenue Ta6a. I,

ArperaTioe Temneparypa ponul, T °C
COCTOAHHE ™
BOIH 5 10 [ 15 l 20 | 25 | ENIE
fAaorrocrs p, s2/s’
Boxa 999,99 599,73 999,13 998,23 997,08 095,68
Jlen — - - = - —
Kosptiguenr obivennoeo pacwiupesun p 1078, °C~!

Bona 17 89 152 208 259 304
Jlen — — — — —_ -

oAb B Auanasole oT 0 no 4° (tousee 3,98° C} 3aecs oTMeuanTed ee
JBE OYeHb Ba)XKHHE «3HATOMHH» BOAb: {) NAOTHOCTbD BOAW B TBEPAOM
COCTOSHHH (JIEL) MeHbllle, UeM B MHAKOM (BOZA), 4ero HeT y NofaBIfo-
mere GoNbIIMHCTBA APYrUX BeulecTB; 2) B AHana3zoHe TeMIepaTypH
Boabl 0F 0 o 4° C mIOTHOCTL BOAB ¢ NOBLIIEHAGM TEMNEPATYpPH He
yMeRblIaercs, @ yepeAauunpaerca. (Jco0eHHOCTH H3aMEHEeHHs MJIOTHOCTH
BOJ/Ibl CBSI3aHH ¢ NepecTpolikol MoseKyAsipHo#i CTPYKTYpPH Boabl. ITH ABe
«aHOMAAWH» BOJAH HMEIOT OIPOMHOE THAPONOIWUECKOe 3HAuEeHHe: Jen
JeTue BOAN ¥ NO3TOMY <MJ1aBaeT» Ha ee NOBePXHOCTH; BOJOEeMEl OGHYHO
He MPOoMepP3aloT A0 AHA, TAK KAK OXJAKAEHRan A0 TEMNEPATypH HHXe 4°
npecHas BOAa CTAHOBHTCS MeHee NJIOTHOH H Mo3ToMy OCTaeTcH B nosep-
XHOCTHOM CJIoe.

TMaoTHOCTE NIBKA 32BUCHT OT €ro CTPYKTYPH ¥ Temmepatyphl. [Topuc-
THIH Jef MOMKeT HMeTb MJIOTHOCTh, HAMHOrO MEHhIIYIO, 4YeM YKa3aHo
B tabua. 1.1. Eme meHbue JIIOTROCTS CHETa. CRexXeBHNaBUINA CHET HMeeT
nAoTHocTh 80— 140 Kr/M?, IIOTHOCTD CJ€KABIIETOCH CHEra NOCTENeHHO
yBen{usBaercs oT 140--300 (110 Hayaja Tasnus) go 240—3560 (B Haua-
ae Tasiausi) v 300—450 kr/m® (B Konue TaﬂHHH; [TaoTHbI% MOKpBLA cHer
MOXET WMeTb NJIOTHOCTh Ao 600—700 kr/mM° CHeXuHKH BO BpeMs
TagHUS UMEIOT TIOTHOCTL 400—600, napunnuit cuer 500—650 kr/m?

Choil soapl, ofpasylMfics IpY TasHUK NbAa H cHera, 3aBHCHT OT
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TOAILHHE ¢JIOS JiBfla WK CHETA M HX MUTOTHOCTH. 3anac Bo/lb B Jbae Ui
p CHETe paBeH:

hy = ahapa/p, “5)

rne A, — TOAUIMHA CJIOH NbAA MAM CHEra, p, — HX NAOTHOCTh, p —
[MOTHOCTD BOMH, O — MHOMHTE/b, ONpeneqsieMbli COOTHOIIEHHEM pas-
mepHOCTeR Ry M hy: €C/iN C/I0% BONK BHIPAXKAETCH B MM, a TOJLIMHA J1b/12
(cuera) B cM, ro a= 10, 0p¥ OAYHAKOBOH PASMEPHOCTH a==1.
I1a10THOCTD BOJBl H3MEHAETCS] TAKME B 3aBHCHMOCTH OT COACPMKAHUS
B HeHl PACTBOPEHHBIX BEHIECTB H YBOJNUWBAETCH ¢ POCTOM COTEHOCTH
(puc. 1.5). TLIOTHOCTE MOPCKO# BOAKL NPH HOPMAABHOM AZBJACHUH MOXKET
nocrurats 10251033 kr/m®
COBMECTHOE BJHMSIHHME TEMICPATYPH
M COJEHOCTH HA IWIOTHOCTH BOAM MApH wrimd
atmocepHomM  AaB/JEHHHM  BHPAXKAaKT ggfﬂ
¢ NOMOWBK TaKk HA3NBaeMOro ypabBHe- \
HUS COCTOSHMA MoOpcKo# Bomw, Taxkoe WI0RH
ypABREHHE B CAMOM TNPOCTOM JHHEHAHOM
BUJE 3aN¥CHIBAIOT CAeAYIOuIEM o8pasoM:

p=opi(! —aiT + az5), (1.6) P2

Sy
o
Zoo

1025 -

1615 Z
rue T—Temnepavpa pogn, °C, § — P
COMGHOCTh BOAM, /o0, po — MAOTHOCTL 1O Py
BOAMI MpU T =08 S =0, a1 v aa— ] |
mapamerpsl. -‘glﬁ'\
YBeAWYeHHe COJIEHOCTH TNPHBOIMT 4 p)
TAKXKE K NOWHKEHHIO TEMIIEDATYDE! HAY- MT I—‘m .
Gospwedt naotHocTw  (°C)  cordacHo 898 s e s s as T
popmyae

Tuawsnn = 4 — 0,215 8, (1.7)  Puc. 1.5, 34BHCHMOCT® NIOTHOCTH

BOAZbL NpPH HOpMaALHOM aTMocdep-

HOM JABAEHHH OT TeMOepPATYpH

Ypenuuenue coedoctd Ha KaxKAbie 10%0 u conenoctn. A5 — AMHHA  HAH-

CHUKACT Tuausnn npuGANIMTENBHO Ha 2° GOABLEH MACTHOCTH
C. 3aBuc#MoCTb TEMNEPATYPhl HaHGOAB-
iIeH MIOTHOCTH # TEMMEPATYPHl 3aMep3aHUs OT COJEHCCTH BOJK MAIIOC-
TpUpYeT TaK hHasbiBaemblil rpadHK Xeanaun-Xancewa (cm. puc. 1.4).
CooTHOWeHHsT MeXLY TeMneparypamh HanGodabiell TAOTHOCTH H 3a-
vep3aHis BJANSIOT HA XapaKrep Npolecca OXAAmeHHA BOJBl U BEPTH-
haJhHON KOHBEKIHH — MepeMellHBAHUSA, OBYCJJOBICHHOIO Pa3THUHAMH
8 niotHocTH. OXnaxneHue BOAL B PE3YIbTATE TENA00GMEHA © BO3LYXOM
JIDHBOAMUT K YBEMHUEHHIO IJIOTHOCTH BOjbl U, COOTBETCTBEHHO, K ONYCKa-
Muio Gosee maorHOH Boaw BHH3. Ha ee mecto nognumamTes Gonee
TenaWe # MeHee NJOTHHE BOAR. [IpOHCXOAMT mpolecc BeprTHKANBHOR
INOTHOCTHOH KoWBeKUHH. OOHAaKo AAS MpecHbX H COAOHOBATHIX BOJ,
HMEIUIHX CoTeHOCTh MeHee 24,7%o, Takol npolece NPoaoaKaeTcs JHilib
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10 MOMeHTa AOCTHMXEeHusl BojoH TemnepaTypst HauGoabiiedl naornoc
(cm. pue. 1.4). Hanbrefiiiee oxnaKaeHHe BOAY BefeT K YMEHbLIEHHIO
FVOTHOCTH, W BEPTHKANbHAs KOHBEKUHs npekpatuaerce. Conenble Bo
npu S>>24,7%o NonBEpXKEHH BEPTHKAJNLHON KOHBEKUHH BMJIOTH L0 MO
MEHTA UX 3aMeP3aHud. i

Takus 00pa3om, 8 RPecHbLX UAL COAOHOSATHX 800X 3uUMOL 8 NP
JOAHBLY 20PUSOHTAX TeMneparypa B600bl OKA3bIBAETLR BbIUIE, 4EM M
nOBEPAHOCTY, U, cozaacno zpadury Xearand-Xancena, eceeda soit
TEMNEPATYPOL IAMEPIAHUR. ITO OOCTOATEADCTBO LMEET 02POMADE 3HAHES
Hie QAR coxpanenun muanu 8 sodoenax va eaybunax. Ecau 6o y 600m
TEMNEPATYPO HauGOsbUIEH NAOTHOCTY U 3GMEpIanua cognadaru Hot, Ka
y 8cex Odpyzux mudrkocTeld, TO 8000eMbl MO2AU npomep3ars 00 ONQ,
BuLILIBAA Heusbencnyo 2ubeas BOAbUIUKETEA OPZaKUBMOS. ;

«AHOMaNbROEY U3MEHEHYE IVIOTHOCTH BOAL NPH H3MEHEHHH Temnepady
TYpH BAeueT 32 coboil TaKoe e «aHOMa/bHOe» H3MeHeHue ofheMd
BOAN: ¢ BOoapacraHuem Temmnepatyphl ot 0 go 4° C ofbeM XHMWuECK
YHCTOH BOALI YMEHBIIASTCH, M JHIb TIPH HajbHeHLIeM noammenmt%
TEeMNepaTyphl — yBeaHusBaercs; o6neM JbJa BCerfa 3aMeTHO 60-111:1.[.]&‘
ofbema Tol e Maccel BOAE (BCIOMHHM, KaK JOMAKTCA TPYOu NpH,
3aMep3aHul BOJH).

Hzmenense obbema BogH NpH HIMEHEHHH €€ TeMNepaTyphl MOMKer
SLITh BHMpaeno GopMyacH '

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

rae Vi, — ofbem Boan npH temnepatype Th, Vy, — ofnem sonsl npy Ty,
g — Koscpq)nunem ofBeMHOro pacillipeHysl, NpYHMMALOLIMHA oTpHua-
TeJbHblE 3HaYeHHs Npy Temnepatype ot O a0 4° C v nonoxuTeNbHbe NPH
teMnepatype Boabi Goapuie 4° C u meubwe 0° C (nex) (cm. Taba. 1.1),
AT =T, — T,

Hekoropoe BAHAHHE HA NJOTHOCTD BOJW OKa3bIBaeT TAKMKE H paBjle-
nue. CKHMAEMOCTb BOAB! OUERb MaJa, HO OHA Ha OabmHX rayGHRax
B OKeane BCe XK€ CKajWBaercss HA mAoTHocTd Boan. Ha Kaxauie
1000 M ryGHHY DAOTHOCTD Bc.uencmue BJAMAHHA JaB/leHHA croiGa BOAK
pospacraer Ha 4,5—4,9 kr/M° TT03TOMY HAa MAKCHMAJIBHBIX OKEAHCKHX
myﬁunax (okoto {1 kM) nuotHOCTL BoAm Gyner NMPHOJH3WTENRHO HA
48 kr/m® Gonblle, 4eM Ha MOBEPXROCTH, ¥ NPy S = 35%o COCTABUT OKOJIO
1076 kr/m® Ecnn 6ul poga Ghina cOBEPILEHHC HeCKHMaeMol, YpoBeHb
Muposoro oxkeaya 61 61 Ha 30 M ewule, yeM B ASHCTBUTENBHOCTH.
Manast cxHMaeMOCTb BOAD MO3BOASET CYLIECTBEHHO YNPOCTHTD rn,upo-l,
JMHAMHYecKHA aHAAH3 ZBHEHHUS NPHPOIHbIX Bon (1. 2).

Bausinue menxkux B3BeilleHHbIX HAHOCOB Ha (huanueckue xapax’replrl-’i
CTHKH BOAB! M, B YACTHOCTH, HA €€ MAOTHOCTh H3YUEHO eille HexocTaTou-!
HO, CYWTAOT, YTC HA NJOTHOCTH BOAM MOLYT OKasblBaTh BJAMSIHHE JIHIL
OueHb MeJKHe B3BEeCH MPH WX HCKAIOYHTENbHO 60/bNIOA KOHUEeHTPaLHH,,
KOTHa BOJLY W RAHOCH YK€ HEAL3si pacCMATPHBaTh H3OJAMPOBAHHO. Tak,
HEKOTOpLIe BHAB cellell, cogepxauine anh 20—309% Boabi, mpexcTas-

3



NS0T COGOH MO CYIEeCTBY IIMHHWCTHIA PACTBOP € MOBLIEHHOH MIOTHO-
¢TI0, JlpyruM nmpuMepoM BJIHSIHUS MEJKHX HAHOCOB Ha NVIOTHOCTD MOTYT
cJyXKHTb BoAkl Xyanxs, prekalomue B 3aaus Keqroro mops. Ipy ogers
FO/bIIOM CONEPXKAHMM METKAX HaHOCOB (A0 220 kr/M°) peuHblie MyTHHE
sOfbl HMEIOT NJIOTHOCTD Ha 2—2,5 kr/M® Boabile, yeM MOPCKHE BOAB (HX
NOTHOCTE  NpH cpax'm-{ecxon COJIEHOCTH W TeMIepaType OKoJo
1018 xr/m®). TlosToMy ouM «HBIPAIOTY HA rIyGURY H ONYCKAWTCA M0
MOPCKOMY AHY, QOPMHPYS <ILIOTHLHi», WX «MyTbeBol», MOTOK.

1.3.3. TenavBwe ceroOHCTBA BOAH

K BaxXHEIM OCOGCHHOCTSM H3MEHEHHH ArperaTHorc COCTOSHHS BOALI
{cM, puc. 1.3) uan Tak HasuiBaembiX ()a30BpIX NEPEXOJI0B OTHOCHATCH
gonslliaf 3arpara Tenaa Ha NJAaBjaeHHe, Hcnapense, cybaumaluio
u GoJbilloe BhjeeHHe TenJaa npd ofparuslX nepexoaax. B cpaBHerun
¢ APYTUMH BEIIECTBAMH yAebHAsA TenJa0Ta NAaB/AeHUs JAb1a H yIedbHas
Tenjaora napoobpasoBanusi aHoManbHo BoIcOKH. OHH MPEACTARNAIOT fBe
puepeiHbe «2HOMAaJWH» BOJHL.

Ydeaonan renaora naasaenun avéa Ly, (Koauxectso rensortst, 3a-
TPAYUBGEMOE NPU NPEBPALEnUl eOURLYbL MACCHL AbOG NPU TEMAEPATYHPE
NAGBAERUS U HOPMAALHOM GTMOCpepHoM Jassenuu 8 800Y) paswa
333 000 doc/ke. CTOMBKO e TENJOTH BHIEAAETCH HPY 3aMep3aHuy
{KpvcTaany3ankd) BOJHL

YOervnan renaora napoobpasosanun (ucnapenun) Ly (Koaunectao
1enA0TH, HEOOBX00uMoe 0ar npespaujerus eunuyst Maccor 80dvt 8 nap
{8 foc/kz)) 3a8UcCUT OT TeMNEPATYPLL

Len = 2,5-10° — 24.10° T (1.9)

Mpr 0 u 100° C Ly, paBun coorBerctBeHHo 2,5-10° u 2,26.10°
o /Rr, CToNbKO Ke TeIOTH BRIAEASETCS NPH KOHACHCAKUH BOASHONO
napa.

Y0ersHaR TenaoTa ucnapenus abda (BO32OHKU) CKAGOLIBAETCA U3
y0eAbHOU TENAOTHL NAGBACHUA t YOEALHOD TENAOTH HCNAPEHUS!

Lnosr = Lnn + ann- (110)

ﬂJ'IH ONpeneNedusl KOAHYECTBa TENAOTH, pacxonyemoﬁ HA MMIaBJIEHHE
«bl&, Hcllapensie BOAW H BC3TOHKY JbAa, HCNOAL3YIOT COOTBRETCTREHBO

thopmyaer (x):

B = Bueq = mly,, (1.11)
Oucn = Opons = MLyer, (1.12)
Bposr = ecyﬁ.u = m(er + Lm:n). (113)

rie m — macca BOAbl, B TOM uddche ofpasyiowascs W3 Jhpla NPy ero
ITABACHHM WJHN 3KBHBAJEHTHAS HMCMAPAIOUIEMYCSH AbAY.
[Mpy KouaeHcauuu BOALL, JeA006DA3OBAHMM WAH  KOHAEHCALWH
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B TBEpAYIO dasy (cyCauMal¥H) BHASNASTCH TeNA0Td, KOTOPYKD MOKKY
onpeneants Takxe no dopmynam (1.11)—(1.13). ’
Jlns marpeBanysi BoAbl BHE-TOUEK (pA30BRIX NEPEX0/0B HeoOXOAUM
3aTpaTHTh GO/bINOE KOJUYECTRO TEMACTH. ¥0e16HAA TENA0EMKOCTE BOOH
(KOAUHECTBO TENAOTH, HeoDxOOumoe OAR HA2peEaRUA eduHLybl MACC
godut Ha oC0u# 2padyc) TaxkKe «GROMAAbROY BHICOKA 8 CpaBMEHU
€ TenACEMKOCTbIO Opyzux suoxocTed u Téepouix seuects. Yoearonas
TenAoeMKocTs 800u ¢p npn 15° C paswa 4190 Ox/(kr-°C).
HisMenenue yaenpHON TENI0EMKOCTY BOAL! PH W3MEHEHHH Temnepa-
TYPHI Takke BechMa CBOeolpasno, [1pu remneparype okodo 33° C yaeab
Hafd  TeNnJOeMKOCTb npecHo# BOjIB MHHHMAJIBHAS — OKOJIQ)
4180 Hx/(xkr-°C); oHa HeMHOro yBeJHUHBaeTcA npu {oJee HH3KO
H npu Gonee BbicOKoH Temneparype. TenaoeMKOCTb YHCTOrO Jbja nowﬂ
B ABa pa3a MEHbIIE TEMJNOEMKOCTH BOLBl, A UMCTOrO CYXOro cner@
(¢ naotHOCTbI0 280 kr/M%) B 7,1 pasa MeHpille TEITOEMKOCTH BOMH, HO!
B 450 pa3 Oosblie TeNJOeMKOCTH BO3LYXa. :
C yBeqHUEHHEM COAEpPXaHHSI B BOAE COJEN yAeAbHAH TeNJOeMKOCTh
BOAH cJaG0 yMeHbilaeTcs. J103TOMY TeNA0eMKOCTh MOPCKOH BOjbl He-
MHOTO MeHbiie, YeM npecHolt. Ormeuaercs Takxe HeGo/Jblioe yMeHbille-
HHE YAe/bHOH TEMJOEMKOCTH ¢ YBEJNHUEHHEM NABACHHUS, UTO TAKXKE UMeeT
HEKOTOpOe 3HaYeHHe AN TEeMVIOBLIX MPOUECCOB B TOMIUE OKeaHa.
KonvdecTBO TeNIOTH, HEOOXONHMOe A HATPeBaHMS Macchl BOJbE-
m na AT C, suipamaercs dopmyaoil (k)

Ae == CpmAT == c‘gm(Txg“ —_— THaq), (1.14)

rae Tyay —— "auaanHas, Tyos — KOHEUHasl TEMTEpATypa BOJIBL.

Ouenp BLICOKAX YABAbLHAH TeMOepaTypa NJaBAeHHA (3aMep3aHHA}
H HclapeHus, & TakxKe BecbMa GonblUIas TENAOEMKOCTh BOAL OKa3bIBAIOT
OTPOMHOE pery/nfpylolee BJAMSIHHE HE TEIJIOBHE ApOoitecchl He TOMbKO
B BORHEIX o6heKTaXx, HC ¥ Ha Bcell naadere. Ilpy nmarpepanuu 3eMHOH
IOBEPXHOCTH OTPOMHBIE KOJUYECTBA TENJAOTH TPATHTCH Ha TasiHue JbAa,
Harpepanle W ucnapedde poaul. B pesyasTarte narpes 3eMHO# NOBepXHO-
cTH 3aMemasercd. IocTaTouHo YRNOMSIHYTh, UTC Ha HArpeBaHHe BOAM
YXONMT TEMVIOTH B 5 pa3 Gosblle, HeM HA HarpeBaHHe CYXOil MOYBHL.
Hao6opot, B npouecce oxaaxieHHsI 3eMHOH NOBEPAHOCTH TIPH KOHIEHCAA
UMH ROASIHOTO Napa U 3aMep3aHUN BOAH BHAEMSIOTCH OFPOMHBIE KOJHYe-
CTBA TEIMIOTH, CAEPKHBAIOLHIME Npouece oxaaxaeHus. [lonesyo Hano-
MHUTb, YTC B GOAbLIHHCTBE BOAHBIX OGBHEKTOR (KpOME NOASIPHBIX JELHH-?
KOB) M3MEHEHNE TEMNEePaTyph BOALI, K&K NPaBWI0, IPOMCXONMT B HHTED-;
Baae or —2 g0 +30° C; aas cyl 370T AMANa3CH 3HAUMTEABHO LIHpe:
ot —70 no +60° C. .

BaxHo Takxke noguepkHyTh, 4TO 4eM GOABILE BIATH B MOHBE, TEM:
MeJJleHHee Takasd no4yBa Harpeeaercs W ocThipaet. Baaropaps Goabiloh |
TENJNOEMKOCTH HAT'DEBAHME ¥ OXJAAKIEHUE BOJLI MPOHCXOAHT MeLJEHHER, $
HeM BO3JyXa. i

Takum o0pasoM, OTMELEHHDIE «GHOMAALNBIEY OCODEHHOCTL TENA0BOLY |
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caodcT8 800 cnOCOOCTBYIOT TenaopezysayuL npoyeccos #a Iemare. Ipu
MeRbUILY 3HAUERUAX Lo, Luen & Cp nOsepxrocTs Jeman naepesarace 6ot
u oxaaxwdasacs zopasdo bewcTpee, 8o3poc Obi 1 Fuanason U3Merenus
remneparypsi. B Taxux yeavsusax sca 8oda Ha 3emae To 3amepaairn Goi,
TO HCAAPAAQCH, eudpocgiepa umeaa 0ot cOBCeM UuHble CBOLCTBA, O MU3HD
g TOKUX YCA08UAX 8pA0 AU Obiaa BO3MONCHA.

OrMeyeHuble 0cO0eHHOCTH TENJIOBEIX CBOHCTB BOXLI — <aHOMA/bHO»
GoAblIME Yleabuas TendoTa MNABJIeHHs, YAeNbHass TENAOTa KCnapenus
i YAEbHAS TEeNAOEMKOCTD BOJbY, A TAKXKE «aHOMaJbHO» BHCOKHE TeMe-
patypa MAaBAeHWs H TeMNeparypa KufleHHss — oGbACHAIOTCS OAHON
H TOH e NPpUUHHOM: HaAHIHeM CHADBHBIX MEXMONeKYAAPHEX B3aHmoaeH-
CTEHN B XHAKOH BOjE H AbIE, O KOTOPHX peub mia sule. [Tostomy nas
IN3BAEHHAS Jbja, HATPEBAHNS H HCHAPEHUST BOXBL, NPY KOTOPHIX NPEOO-
J€BAIOTCS BOAOPOJHbIE CBA3YH, HeOoGXOAWME ropasno Géabilde 3aTPaThi
SHEPTUH, UeM AN APYTHX BELLECTE.

3 APYTYX TEmIOBLX CBOfICTB BOAB BaXKHOE 3HAUEHHE UMEET Te-
naonpo8odHocTs. Moneky/lsipHas TEIVIONPOBOAHOCTD BOAH OY€Hb Ma-
Ja W papHa xumuuecky uuctofl Bogm 0,6 Br/(m-°C), y aspna
2,24 BT/(M-Be;, y cuera 1,8 Br/(m-°C). MeHowyo MONEKyJAAPHYIO
TEMAONPOROAHOCTL HMeeT JHIUb BO3AYX.

C ymenblenuemM TeMIEPATYPH U [IABJIEHNUS ¥ YBEIHUEHHEM COMEHOCTH
TEIIONPOBCLHOCTE BOLE HEMHOTO yMeHbilaeTcs. C NoHWKeHvwem Temie-
paTypsl W yMenpileHkeM IVIOTHOCTH JIbAA M CHera HX TeMJIoNpOBOLHOCTH
TaKKe yMeHbllaercs.

Magasi TenionpoBoaHOCTD BOALI CNOCOGCTBYET €€ MEATCHHOMY Ha-
rPeBaHUIO ¥ oXxnaxaenHio. CHer NpeAocxXpaHsier NOUBY, 8 A€l — BOLOEMb
ot npomepsanus. [Tlepenada Tensorsl B BOsIE€ PEK, 03€p B MOpEH MPOHCXO-
IHT B OCHOBHOM Gxarogaps TypOynenTHOH, a He mopeKynsipHo# Tem/Ion-

POBOAHOCTH.

1.3.4. Hexoropme apyrse (uanyeckne cBOHCTBA BOAb

BaskocTs poabl (BHyTpewnee tpemue). B cpasuenuu ¢ 6R3K0CTHIO
dpyeux ocudxocrell 8A3KOCT BO0BL HEBEAUKA, 4TO TAKME OTHOCUTCA
K creyuguueckum ceoldcTean 800bt. BaskocTe audKocTy xapaKkTepuay-
eTCA KUHEMATULECKUM KOIPPULUEHTON BAIKOCTL v M /C U Qunamu«e-
ckum koappuyuentom 6R3K0cTu P Kr/(M-c).

Mexay kosddHiHeHTaMH CYLLECTBYET CBH3b!

po= pv. (1.15)
BsiskocTb Bonbl yMenbllaeTcs ¢ NOBuIIEHHEM €e Temneparypsi. flo-
3TOMY B XOJIOAHOE BpeMsl r0Ja BSA3KOCTb BOALI HECKOJIBKO $oibille, 4eM

B Tenaoe. HMXe NpUBOAHTCH KHHEMATHYECKMA KOIQDHUMENT BIIKOCTH
BOAM;

r°C 0 5 10 15 20 30 40 50
v, ui/c 10-° 1,78 152 1,3t 14 ED1 Bl 0,66 055
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Bnaronaps ueonbiliofl BH3KOCTH BOLA TEKyua, W jaaxe refoablive
MO BeAMUHHE BHEILHWE CUAN TIPHBOAST ee B ABHxKeHHe. Boaa cnocobha
nepenocuth Gonblllie KOMHYECTBA PACTBOPEHHLIX H B3BEIUEHHBIX Bed
eCTB, a TAKM¥e Tenaa. H

YBeqHUeHHE MUHEPANH3aUHH HECKONbKO NOBHINEET BS3KOCTD m:unnri
ysequyense conenoctd Ha 10%o MPUBOAMT K BO3pacTaHHIO KOI(duuH
€HTa BASKOCTH npﬂﬁnnsnre.nbno na 1,6%.

Jlea — TBeproe Telo, ofinanawuiee NJACTHYHOCTEIO, KOTODas nosBO-
€T eMy B HEKOTODHIX YCJAOBUSX, HANIDMMEp B AEAHMKAX, IBMFaThCsl
Cunranr, 410 KHHEM&TH‘IECKHH KO3 PUUHEHT BS3KOCTH JbLA JNENKUT
B npeneaax 0¥ — 10" m¥/c. )

MoBepxHOCTHOR RATSXKEHHE H CMAuHBaHME. Y BOAH B cpaBHeHHI«i
¢ OPYIHMMH MHUIKOCTAMH OYEeHb BHCOKOE MOSEOXHOCTHOE RATANEHUE
C pOCTOM TEMNEpaTyphl MNOBEPXHOCTHOE HATAXEHHE BOAL HEMHOrd!
YMeHbIIAeTC o, Koadu,buquenr HOBEPXROCTHO20 narmenus 800b B3IMERS-
ercsi or 7,55-1072 H/m nipu 0° C a0 5,71- 1072 H/m npu 100° C. Humu
PTYTb B KH/KOM COCTOSiAMY ofiajaer Go/ee BHICOKHM NOBEPXHOCTHEIMY
HaTAXenraeMm,

Heofnuafino BbicoKoe TIOBEPAHOCTHOS HATHAXKEHHE BOAbl CROCOGCTBY-
€T Pa3MplBy MOYB ¥ IPYHTOB: J0XKA€Bble Kannu Gaaronaps NeBepXxHO-
CTHOMY HATSXKEHHIO YIpyrd u 061aMaloT OTHOCHTEAbHO GOAbLIOH paspy-;
wHTeqsHOR cuaoi. Bona kak xopouro cMauuBalomas KHAKOCTh oGnaga-
er, KpoMe TOro, cmocoCHOCTLIO MOAHWMATLCS B MOPax W Kanuwuisupax
MOUBN W patTeHHH.

ITopepx#OCTHOE HATHKEHUE HIpaeT posib ¥ B TIPOLECCAN BOJHOOOpa-
30BaHUS] H& NOBEPXHOCTH BOAbl, OGMEHa TeNJOM M BE{IECTROM MEXAY
sono# # armocdepoii. Ha senuupny noBepXHOCTHOrC HATSHIKEHMS Hepel-
KO CHJBHC BJIMAET 3ArPH3HCHHE BOL.

Ontuueckune cBolicTea roam. CBerT OT NOBepXHOCTH BOAR YACTHYHO
OTPGXAETCS, R& T'pPAHALE PasjeNa BO3LYN — BOAA NPEAOMARLTCR,
a B TOALUE BOALl PACCEUBAETCA U NO2AOWAETCA W B Pe3Y/bTaTe 3TOrO
ocaabaferca.

Kostppuyuenr orpaxcenusn ceera ( anbﬁeao) 3aBHCHT OT OCBEILeHHO-
CTH (ACHO MAR OGJAUHO), O COCTOSHHS BOAHON MOBEPXHOCTH (IMAZKad
UJH ¢ BOJJHAMHU) h coctapaser 4—1 19 oT BeHUMHBL NAJAIOMIENC CBETAY
Kosdhdunuent orpaxenis yMeHbIIAETCH ¢ YReJIHUCHHEM BOJHEHHA H 06-
JAYHOCTH.

Koaghpuyuent nperomaenus ceera (OTHOWERUE Yera nadenus cBeT0;
8020 AYHQ K YeAy NPeAOMAEHUA) HA TPaHHIE PA3RETa BO3RYX — BOAB
pased B cpegHeM 1,33—1,34. OH HeCcKONbKO YMEHBIIAETCH € NOBLILEHH:
eM TeMTIepaTypel H BO3PACTAET C YBEIUUCHHEM COJICHOCTH BOJEL

Hapfonee BaMHE 3RKOROMEPHOCTY PRCAPOCTDOHEHUA CBETA 8 BodE
Boga nponyckaer BHAHMYIO HacTh SJIEKTPOMArHHTHOTO CMeKTPa ¢ JAA4Ha-
MK poad ot (0,38 pao 0,77 MM nyuiie, yeM Gonee KOPDOTKO- H AJUHHO:
BOJHOBYIO HacCrd CNeKTpa.
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Ceer pacnpocTpaHsiercs B Boae Ha HeGosblite paccrosuus. Huren-
CHBROCTEL CBeTa GLICTPO 3aTYXaeT B BOAE M0 3KCNORERIHANbHOMY 3aKOHY:

I = Ioe—{k+m]ﬂ, (IIG}

rae I 1 Jo — BHTEHCHBHOCTh CBETAa COOTBeTCTBeHHO Ha raylune /i W Ha
ROBEPXHOCTH, £ — KosddHLHeHT paccessHHA cBeta, M — Kodduuvenr
foricileHisn ceera, & 4+ m — xkos(hdBuUHenT ocnalieHds cBera, e —
OCHOBAHHE HATYPAJbHHX J0TapUdHMOB.

B uucrofi Bose na rybude [ M HHTEHCHBHOCTL CBETa COCTaBARET
aub 90% HHTEHCUBHOCTH CBeTa Ha MOBEPXHOCTH, HA TAyOHRe 2 M —
81%, ua ray6une 3 m — 739%, a na raybune 100 M coxpausercsd Avb
okofo 19 MHTEHCHBHOCTH CBETA HA MOBEPXHOCTH.

[AaBHasi posib B ocnaGiendy cBeta B BOAE NMPHHARJNEKUT norjowe-
i, Hoas paccesuuss yMmeer MakcuMyM npd ajavHax sonn 0,42
0,44 MEM (169 B uncroi npecuoih w 21% B uwucrofi Mopcro# Bojte)
# BGEICTPO YMeHbHIaeTcs ¢ yMeHbliieHHeM H YBEAHUYEHHEM AMHHBL BOJHEL.
Ha/nvuxe pactBopenublx U 0coBeHHO B3BEIeHHBIX BELLECTR Pe3Ko yBel-
yuBaeT KO3 hHUMEHTH NMOTMIOMICHUS H paccessHus cBeTa B BoLe. Hauboap-
UIee IPOHRKHOBEHHE CBETA B BOLY ¥ MUHUMYM KosdduuvenTta ocnabaenns
C/ABHTAIOTCA B CTOPoHY OOABIMX JUTHH BOJIH.

Coaneunviil cBer, Taxum 00pa30M, MOKET NPOHUKATL 8 B0COEMb
Alb Ho Heborbuyio 2aybuny (HECKOABKD OECATKOB METPOB); UMEHHO
30ech & MO2yT RPOTEXATH APOYECCHL HOTOCUHTESA.

AxycTuyeckde cBoiicTBa Boabl. Boja xoponio nposoaMt 38yK. B Tos-
ule oAbl 3BYK MOJXKeT MPH HEKOTOPHX YCAOBUSAX PACHpOCTPaHATLCH Ha
OTPOMHBIE PAccTOSHHS M ¢ GoAbLIOH CKOPOCThIO.

CkopocTh pacnpocrpaHeHdsi 3pyka B pofe pasna 1400—1600 m/c,
T.. B 4—5 pa3s Gosbile CKOPOCTH PaCnpoCTpaHeHUss SBYKa B BO3AYXE.
CKOopocTh 3BYKa B BOOE YBEJWYMBAETCH € MOBHIICHHEM TeMNepaTypsl
{npuGauanrensio Ra 3—3,5 mM/c na 1°C), ¢ ypenHyenwem CONEHOCTH
(nputuausutensho wa 1—1,3 m/c na 1%o) H ¢ pocrom papienns. [Tocnen-
Hee 03HauaeT, UTO ¢ POCTOM MyOUHH NPV APOYMX PaBHBIX YC/IOBHHX
CKOPOCTh 3BYKAa Bo3dpactaer (npubausuresbHo Ha 1,0—1.8 m/c na
100 M rayOmunst).

Ckopocte 3ByKa B BOfe ¢ (M/C) 3aBHCHT OT 0onpenensiowHx Ppakro-
poe coraacio (opmyne Buabncona:

c=co+ ACr + Ats + ACp + Atrs, (1.17}

rie g — ckopocts 3syka npu T = 0°C, S = 0"/ ¥ arMocdepHoM
JdaBnenny, paBHas [449,14 M/c, Acr, ACs H Acp; — NOTOXKUTEAbHDIE
10 3HAKy MpHpalleHHs CKOPOCTH 3BYKa, OffyC/OBJEHHBIE YBeIHYCHHEM
COOTBETCTBEHHO TEeMNEepPATYPh!, CONEHOCTH H JAaBJCHHA, A Crg, — CYM-
MapHas nonpaBKa.

ANEKTPONPOBOANOCTD BOAN. XHMHUECKH YUCTas BOAA — IVIOXOH NPo-
BOSHHK EKTPUUECTBA. ¥ AeAbHAA 3JIEKTPONPOBOLHOCTE TAKOH BOALE NPH
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18° C pasua 3,8-107°% (Om-m) ™' DaekTponpoBOHOCTb BOAL HEMHO
YBEAHUHBAETCt ¢ NOBBILICHHEM TEMNEPATYPH H CHABHO BO3PaCTal)
C yBeNTHUEHHEM MHHepasJH3aluuH. ¥ MOPCKOH BOJE! 3JEKTPONPOBOAHOCH
3HAUHTENbHO Goabine (10 4—6 (Om-M) ™'}, uem y peunoii. dnextponpd]
BOAHOCTb BOAB HECKOJIbKO BO3pAcTaeT ¢ pocToM AamaeHus. Flosromy H
6oabMX TAYOHHAX B OKeaHe (Bosee [0 KM} 31eKTPOnpOBOAHOCTD Bom
npubAH3HTeAbHO Ha 129 Goaslle, yem B NOBEPXHOCTHOM CJiO€.

Ha 3aekTponpoBOLHOCTb BO&L BJHAET HE TONIRKO ee Muﬂepanusaunsﬁ
HO H XHMHUecKuit coctas. OKkazafnock, 4TO BO3AeHcTBHE HA meKTporlpm
BO/IHOCTb PA3HBIX HOHOB cOJefl, PACTBOPEHHEIX B BOJe, PA3AHYHO, H MO
ITOMY U3MEHEHHE CONEBOI0 COCTABA BOAM BJeUeT 32 co6oil uaMeHenne ef
3JIeKTPONPOBOAHOCTH flaXe MpH Heusmeuuoﬁ o6iel MUHEpaTH3ALKP
(conenoctn). Hanpumep, ronw Cl~ m KT pamsior wa anexrponpol
BOZHOCTb BOALI SHATUTE/BHO CHIbHEE, qem oy SOi~ Ca®t Mg?t
w Nat




Fnasa 2. PHIHYECKHE OCHOBbI
FHAPOJIOTHYECKHX NPOLECCOB

Tudpoaoeuteckue npoyeccst RPOTEKAIOT 8 COOTRETCTEUN ¢ yHda-
MEHTOABHOIMY 3AKOHAMU (UKL, NOITOMY SUOPOAOSUR WHPOKO UC-
noAb3yer copmyauposanssie 8 Kaaccuteckod guaurxe (npu cxopo-
CTAX OBUMEHUR, HAMHO20 YCTYRAOUUX CKOPOCTH C8e2TQ) 3AKOHbL
COXPAREHUR 8LL4ECTEa, TENAOBOH U MeXQHUUECKOT aHep2ul, KOAuYe-
cT8Q Q8uUNEHUN.

21 OYHIAMEHTANbHBIE 3AKOHD] $H3HKH H HX UCNTONB30OBAHHE
fMIPH U3YYEHHH BOIAHbIX OBBEKTOB

3aKon coxpanenus sewecTsq (Maccol) 03HAYAET HEHIMEHHOCTh MaC-
cbl B 3aMKHyTOH (H307HpoBaHAOR) cheTeme. [IpHMERUTENbHO K OTKpHI-
THIM APUPOAHBM CHCTEMAM, KaK¥MH ABAAIOTCH BOAHEE 06BEKTH, 3aKOH
COXpAHEHHR BellecTBA ONpefeNtAeT PaBHOBECHE MEeXJy NMPHXOXOM, pace
XO4OM BEleCTBA H H3MEHCHHEM ero Macchl B mpefesax ofbekra. 310
OTHOCHTCH He TOVIBKO K BOfe, HO H K HAXOASUHMCR B Hel HaHOcaM,
CONSAIM,-TA3aM B APYTHM BELUECTBAM,

KoanyecTpeHHBIM BLIpa)KeHHEM 3aKOHA COXpAaHEHHS BellecTBa AJf
BONHBIX 06BLEKTOB CAYKAT YpasHenun 6aranca 800u, HAROCO8 U PACTEO-
pernbix eeuwjecrs (coaed, eazos). [IpumenHTeAbHO K BOAHOMY OGBEKTY
(MY ero vacTH) B K JAGOMY 3aMKHYTOMY KOHTYDY HA NOBEpPXHOCTH
CYWH ypaBHe#dHe (anaHca BELIECTBA 33 HEKOTOpbiH HHTEPBaJ BpeMeHR
At MOXHO 3anHcaTh B BHAE

Am=mt —m (2.1)

rie m* — Macca BellecTB4, MOCTYNAIOLIETO K RAHHOMY OGbEKTY (KOHTY-
Y} H3BHe W OHpA3YOLIETOCA H3 APYTHX BELIeCTB B Mpepenax ofbexTa
(KonTypa), m~ — Macca BelllecTBa, YEaJAAeMOro 33 npejedbsl o0beKkTa
(KOHTYpa) W 3aTpPayHBaeMoro [IpH ero npeoGpa30oBaHHH B ApYrue Be-
Uiectsa B npejenax ofbekra (KOHTYpa), Am — H3MeHEHHE 3a BpeMms
A Maccu BelllecTBA B mpefesax o0bekTa (KOHTypa), paBHoe pasHHILe
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Macchl BELECTBA B KOHEYHBI M HaYaJbHBIH MOMEHTE BPEMEHH! Mgy —*
Myay.

Eapnnuamy namepenns 4wieHos ypaBHeHMa (2.1) cayxar efHHHUR
Macchl (Kr). OgHako ujeHH ypaBHeHWA 6a/aHca BEILeCTBA B THAPOJO-
THH HepeAKO BHPAMAIOT H B eAHHHIAX 06keMa (BOAB, HAHOCOB, conef),
Ho 370 BO3MOXKHO AMILE NMPH HEH3MEHHOH MAOTHOCTH BeIECTBA.

Ypapuenne (2.1) moxer GbITb HA3BAHO YpasHenues Haranca Kacces
8eUECTEA 8 UHTE2PAALKOY opue, TaK KaK OHO paccMaTpHBaeT cymMap-
HOe H3MeHEHHe MACCH 33 HeKOTOpHH npomexyrok Bpemenn Al Ecau
OTHECTH BCe 4Jiehbl ypasHeHHA (2.1) K e/AHHHUE BPEMEHH, T.€. pa3ieaHTh
HAa Al, TO nonyuHm ypasuerue Garanca maccsi gewlecrea 8 dudrpe-
peryuarsnod opme. B aToM cayuae ujeHd! ApaBol UACTH YpaBHeHHH
HMEIOT pasMepHOCTh pacxoda eewecrsa (Kr/c).

Jakon coxpanenusn TenAo80G IHEP2ul XAPAKTEPAIYET HEH3IMEHHOCTh
SHEpPrHH B 3aMKHYTOH (H30NHPOBAHHOH) CHCTEME C YUETOM BO3MOXKHOIG
nepexofa OAHOTO BRAA SHEpTHU B Apyrod. [1pHMeHHTeNbHO K OTKPHTHIM
[PHPOIHEIM CHCTEMAM, KAKHMH ABJSIOTCH BOJHbIE OGBEKTH, 33AKOH CO-
XpaHeHHs TeN/a0BOH SHEpPrUH onpeaendeT ycjaosHe OajaHca HpHXOAA
H pacXoja Tenja W H3MEeHeHHst TenJocoAepaHHsA o6BeKTa.

KosnuecTBeHHBIM BHpPAMEHAEM 34KOHA COXPAHEHHA TEI0BOH 3Hep:
THH NAPHMEHHTEAbHO K Jio0oMy 06beMy BOALI (BOAHOMY O6DLeKkTy) HAH
3AMKHYTOMY KOHTYDY CYLIH CJAYMHT ypaswenue rensogozo Oaranca,
KOTOpOe AAR HHTepBAaa BpemMeHH Al MOMHO 3amHcaTh B BHJIE

AB =8t — 87, (2.2)

rae 1 — remso, nocTynalomwee K ZaHHOMY OOLeKTY (KOHTYpY) H3BHE
H BHAEARIOILEeCs B npefenax o6bekra (KOHTYpa) fipH Mepexoae YacTH
MeXaHHUecKOH 3HeprHH B TEeNJOBYIO, @ TAKXKe NpH Jenoobpa3loBaHiH,
KOHAeHCALWH BOASHOTO Napa, pas3foXKeHHH HEKOTOPLIX BelecTs; 8~ —
TeNAOTa, ylajsieMasn aa npeaend o6bekTa (KOHWTYpa), 2aTpadHBaemas
B Apeflenax 00beKTa (KOHTYpa)} Ha HCaapedHe BROAM, IJABNEHHE Abld,
XHMHYECKHE H GHOXHMHUECKHe fpollecchi; A S — H3meHenHe 3a Bpemsa
At coaepxaHus TenJoTH B 00beKTe, paBHoe me, AT, rae m — Macca
06beKTa, ¢p — €ro yaeabHas TenJoeMKocTb, AT — H3MeHeHHe Temnepa-
TypH (Twox — Tuaw) EanHHOB! H3MepeHus uneHoB ypaeuenHs (2.2) —
eAnuHLb Teana (Jx)

3akon cOXpaHeHuA MEXAHUWECKOR 3Inep2uyu 03HAUYAeT, YTO MOAHAas
HEPrus KAKoH-TH00 MeXxaHHWuecKoH CHCTEME! CKNAJiBIBAETCA H3 MOTEHUH-
anbHOH (Eror) W KHHeTHUECKOH (Eyw) 3JHEPrHH M OCTA€TCA BCErAd
NOCTOSHHOM ¢ YU4eTOM OOTephb 3HeprHH HA TpeHHe:

E = Eno‘r + Exl(u + EJIHC! (23)

rae Eppe — AWCCHIIANMA 3HepPrHU (Nepexos JacTH MeXaHHUYeCKON HEPrUH

B TEAJOBYIO B Pe3y/bTaTe TPeHus).
3aKoH cOXpaHEeHH MeXaHHYeCKOH SHEPIHH IPHMEHHTENBHO K BOJHBIM
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o6beKTaM ollpeRelsteT XapaKTep NOepexofld MNOTeHUHAABLHOR 3HePrHH
(3HepruH noKofluedicA BOAE) B KHHETHUeCKYIO 5HeprHIO ABHKYIerocH
pogHOro noroka. O MoTeHUHANBHOW H KHHETHYeCKOH 3HePTHH BOAHHX
OOTOKOB Nogpo6Hee GyleT cka3aHo B pasi. 2.5.2. EApHHUL HaMepeHHA
unenos ypasuenust (2.3) — eamuunsl sHepruu (A x).

3aKOH COXPAHERUR KOoAueCTaa O8UdNteHUA (UMnyasca) TIacHT, UTO
B NpefesaX 3aMKHYTOH (H30JIMPOBAHHOH) MeXaHHUecKoH CHCTeMbl KOJIH-

dv
yeCTBO ABHXEHHA OCTaeTCd HeH3MeHHbIM: M —— = 0, rae rm — maccea

di

CHCTEMH, — ee yckopehue. [IpuMeHHTeNbKO K OTKPHITHM CHCTEMAM,

dv
s
K KOTOPLIM OTHOCATCA H Bce BOAHble OGBEKTHl, 3aKOH COXPAHEHHS KOJH-
4eCcTBA ABHXEHHA {HMAY/IbCa) TPARCPOPMHPYETCH B IAKOH UIMEHEHUA
KOAUMECTSa Qauxcenun (Lmnyabca), KOTOPHH 03HaUaeT, 9YTO H3IMeHeHHe
KONIHMECTBA RBHIKEHHA (HMNYAbca) OTKPHITOH CHCTEMH DABHO CyMMe
BCEX BHEIIHHX ChJl, AeHCTBYIOLUAX HA 3TY CHCTEMY. DTOT 3aKOH JIeMHT
B OCHOBE 3aKOHOMEPHOCTEH AMHAMMKH BOL BO BCEX BORHHIX OOBEKTaX.

KosuuecTseHHHM BhIpa:KeHHEeM 3aKOHA H3MeHeHUA KOAHYeCTBA ABHU-
KEHHA (MMOYJABCa) CAYXKUT ypasaenue Jeuxcesus, KOTopoe NMpHMEHH-
TeMbHO K Al06oMy ofbemy BOAR MOXeT GHTL 3aNKCaHO B BHIE

d
m— = JF, (2.4)

Tle m — Macca BHJeleHHOTO o6beMa, f“
DOCTH ABHXKEHHsl 3Toro obbema, ) F — cyMMma JefcTBYIOLiHX Ha 3TOT
ofibeM BHeIHHX O0BbeMHLIX (MACCOBHIX) H MOBEPXHOCTHBIX (KaK HOp-
MaJbHBIX, TAK H KacaTeabHbiX) cHA. O6beMHBle (MaccoBhie) CHAB Ledi-
CTBYIOT HA Bech ofbeM BOJAbI, HOBEPXHOCTHbIE ACHCTBYIOT NiHIUL Ha €ro
rpani. EaAnanLE HIMEPEHHA WICHOB YPaBHEHUS {2.4) — eAHHHNH CHALI
(H, nan xr-m/c®). Hepeako unenn ypasuennst (2.4) Bupaxaior B
eIHHAUAX YCKOPeHHS (nyTeM JAeJIeHHS HAa Maccy) HAu B GeapaamepHoi
(hopme (myTem fedeHH HA BeC BbijeJeHHoro o6bema mg).

Bece npoueccsl, ApoTeKalollHe B BOJAHWX obbekrax H cocTonupe
B H3MEHEeHHH KOAHUECTBA BOSAbl, ee MHHePAJH3aUHH, XHMHYECKOT0 COoCTa-
Ba, TeMNepaTypbl, XapaKTEPHCTHK JIe0BOr0 peXHMa, napaMeTpoB ABH-
A€eHHS1 BOAHOTO AOTOK& M T.&., OPEACTABISIOT cOO60N peakiuHI0 BOAHBIX
00'beKTOB Ha M3MeHeHHe COCTABAAICWHX Gananca BellecTBa, TeAAOBOH
H MeXAHHYEeCKON 3HepIuYd U AeficTBYWIUHX CHJ NOJA BAHAHHEM BHEUIHHX
# BHYTpeHHUX (PaKTopOB.

v
—- — R3MCHEHHe CpellHed CKO-

2.2, BOAHbIA BAJIAHC

Jna BogHOro OOGBEKTA HAH 3aMKHAYTOrO KOHTYpa cylus {pHc. 2.1)
It 11A M0GOTO HHTEPBAAA BpeMeHH Al YPABHCHHE COXPAHEHHs BelllecTBa
(2.1) moxHO 3anucaTh B BHAe ypasHeHun Oasanca eodst (ero o6HYHO
Na3LBAIOT YpasHeruesm 800x020 Baisanca):
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x4+ tw 2=y 1w+ 22+ Au, (25i

riae x — aTMocdepuble 0CalKH Ha NOBEPXHOCTB O0beKTa, ¥ — noaepl;
XHOCTHHIH OPHTOK BOAH H3BHe, @) — MOL3EMHBIA APHTOK BOAR H3BHE,
2; — KOHACHCALUR BOASHOTO Aapa, {2 — NOBepXHOCTHLI! OTTOK BOAH 34
npefenn 06bEKTA, Wy — NOA3EMHHA OTTOK BOABI 3a Apeieast 00bekTa,
2y — HCAapeHHe, Au — H3MeHeHHe KOJWUYecTBA BOAW B Npeleax
o0nwekTa (KOMTYpa).

a} ||||||||‘af:if|u|||uzau ;\y 6}
__I.ﬁ. —-—4-’! 2

! ¥ 7
> //////,f///// ;2// T Z ’W//////M

Puc. 2.1. Cxema soaHoro fananca 4acTd BoAHOro 06BEKTA @ H HaC¢TH
MOBEPXHOCTHOTO CA0A Cyuld 6

MNpu ucnoab3oBanun ypasuenust (2.5) Heo6X0AUMO MMETh B BHAY
cledywollHe BaXHble ofcTonTenbctBa: 1) atMocepuble 0CaikH X YUHTH-
BAOTCA KAK B MHAKOM (/loKaesnle), TaK H B TBepAoM BHae (c¢Her),
B NOCJAefHEM CJyuyae HX HEPecUHTHIBAIOT ¢ YyUeTOM NJAOTHOCTH B cJuoft
BoJb Mo opmyae (1.5); 2) nprToK (¥, w() AR OTTOK (Y2, W2) NoBep-
XHOCTHBX H HOA3EMHBIX BOJ MOMET OCYUIECTBIATLCA KaK €CTeCTBEeHHHM,
TAK H HCKYCCTBEHHHM NyTeM (HampuMep, NpH nofade BOAH HM3-3a Npexe-
J0B oObeKTa, 3a6ope NOBEPXHOCTHHIX BOJ, OTKAUKe M 3aKauKe MOJ3eM-
HbIX BoA); 3) KOHEEHCcAUHKO 2 HepeAKo 00befUHAIOT ¢ 0CaAKAMH X WJIH
BBIYHTAIOT K3 HCHApeHUs 22, 4) HCTIAPEHHE 2; MOMET CKIaANBATLCH M3
zh — Mcnapenus ¢ BOAHOR MOBEPXHOCTH, 25! — HCMAPEHHSA ¢ NOBEPXHOCTH
CHETa WJIH Jba, 25 — UCNapeHus ¢ NOBEPXHOCTH NOYBH, 25 — Hcmape-
HH5! paCTHTEJBHHM MOKPOBOM (TPABCNHpPANHH); D) uJeH ypaBHeHns A u
fpefcTapader coG0H H3IMEHEHHe KOJMYecTBa BOAH B BOJHOM O0beKTe
(BODOEME, BOAOTOKE) HJH H3MEHEHHE COAepKAHHS BOAH B [OYBE, BOAO-
HOCHWIX TOPH3OHTAX, CHEXHOM NOKpOBE W T.L.; Al ONpPefesseTcs co-
OTHOWIEHHEM [PHXOZHOH M pacXoaHOW uacTed ypaBHeHHSI BOAHOTO 6a-!
MAHCA: eCAH NpHX0J BOAH 6osbllie pacxoia, TO NPOHCXOANT HAKOMJIEHHE!
BOJL (MOBBILIEHHe YPOBHA) B NpelenaX 00beKTa HAH KOHTYpa H A U=,
= 0; ec/lM NpPHXOR BOAH MeHbUIe PACXORa, To HAeT cpaboTKa 3anacos!
HAKON/eHHO{l paHee BORAH (HOHHMKEHHe YPOBHfl) B mpemenax oﬁ"bex'raj
WK KOHTYpa 0 A u<0.

UYnenu ypaeHennsi (2.5) o6uYHO BHIpaaior .rmﬁo B BeJAHUHHAX c.noaé
(MM, cM, M), JHGO B O6BEMHLIX efunuax (m°, km®). B neppom cayuaej
AA 0603HAYEHHSA QICHOB YPaBHEHUS MOXHO HCNOJB30BATH CTPOUHLE
6ykenl (x, ¥, z...), Bo propoM — nponichele (X, Y, Z..). [lepecyert
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OAHHX BEJHUHH B ApYrue Bo3Mmoked no ¢gopmynam sria X = axF, rge
F  miollaib MOBEPXHOCTH o6bekta. Ecan F BEIPaXEHa B KM, X —
pmM, 8 X —B M, T0a = 10% ec/d xe X pupaxed B kM°, 0 a4 = [07°
UneHb ypaBHeHus (2.5) wnorna (manpumep, Aist JeRHHKOB) BHpaaloT
B eAMHHIAX MACCH.

B ruagponorur merod sodnozo 6aAaxca WHPOKO MPUMEHNETCS TNPH
H3YYEHHH MHOTHX THAPOJOTHUECKHX NOpOLeccoB, Hanpumep (popMApoBa-
HHA CTOKA BOALl B pednHX GacceflnaX, pemuma JEeLHHKOB, Koaebanns
ypOBHA 03ep U Mopei u T.4. MeTos 3ak/iouaercs B COCTABACHHH ypaBue-
1HHA BOAHOTO Basanca BAAA (2.5) nJas H3yuaeMoro 0GLEKTA, aHAJH3E ero
y/IeHOB, BHABJEHHH COOTHOIIeHHST MeM< Ay HHMH, OfnpeReseHHH TJIaBHKX
COCTABAAIIAX H HX BKJAafa B BOAHBH Ganadc (BWABIGHHH HX HOJH
B pacXoaHOH HJAH NPHXOJAHOH 4ACTH ypaBHEHHA); NpPOBEpKe TPYAHO
10AAAKLIEXCH ONpeleNeHAi0 YICHOB YpaBHeHHs N0 APYTHM, Jerde Moh-
AA0IIHMCH onpefeNeHHI0; OlleHKe TOTHOCTH paciera OTAesbHbIX UJeHOB
ypaBHeHKA, oMNpeleneHdH B pAfe ciAydaeB HEU3BECTHHX UJEHOB Mo
viBecTHHIM. TaK, B THAPOJIOTHH ROBOJBHO 4ACTO HCNAapeHde (¢ BOLHOMH
NOBEPXHOCTH, ¢ NOBEpXHOCTH YUaCTKa CYLIH, CHera HJH Jblla) onpexeas-
10T KaK «OCTATOUHBIH» Y/eH YpaBHEHHS! BOAHOTO 6a/aHCA NO H3BECTHHM
QCTAABHWM €570 UneHaM.

2.3. BAMARC COLEPXAUMUXCSA B BONE BEWECTB

B Bofe MOTYT HaXOAWTBC BO B3BELIEHHOM HJH PpACTBOPEHHOM
COCTOSIHMH pasfinyHele BellecTBa — HAHOCH (B3BecH), PACTBOpeHHLIE
COJIH, Ta3Hl H T.A. [IpH H3yueHHH HX peXHMa YYHTHIBAETCA 3aKOH cOXpa-
HEHHS MacCH STHX BelllecTB (cM. ypasHenwe (2.1)).

McrounnkamMy moCTynJeHHs] HAXOZAUIHXCH B BOJE BELUECTB CJAYXKAT
IpO3HOHHLIE Mpolecchl, (PHIHHECKOE H XHMHYecKoe BHIBeTPHBAaHHe, pac-
reopsfomas pabora BoAH, o6MeH ¢ aTMocepoil, XHMHYecKle U GHOXH-
WHHeCKHe H ApyTHe nporecckl. Bo MHOTHX cayuasx 3TH BeluecTsa nocTy-
1al0T B BOZHKIE O6BeKTH H yAadAWTCA H3 Hero BMecTe ¢ BOROH (HanpH-
Mep, ¢ fOBEPXHOCTHHM M MNOA3eMHEM cToKoM). [losromy nayuenwe
GanaHca M peMHMa BABELUCHHHIX H PacTBOPEHHEIX BELIECTB HeoOX0AHMO
BECTH HA OCHOBe aHAAH3a BORHOrO OajaHca, T.e. ¢ HCNONB3OBAHHEM
ypapnenun (2.5). pu paccmorpennn Gasanca cosedl, a Takme HeKOTO-
PHIX XHMHUYECKHX /EeMEeHTOB H ra3oB HeoOXORMMO YUHTEIBATE CJOMKHbIe
XHMHYecKHe W OHOXHMHYecKHe Npolecchl, MPOHCXOAAILHEe B BOAOEMAX
H APUBOAAIUHE JHGO K AOMOJHHTENbHOMY NOCTYMJIeHHIO ITHX BellecTB
B BOAY, KGO K yAaJeHHo HX H3 BOAH. K uncay Takux npoleccoB OTHO-
cATeH, HanpuMep, obpasoBaHHe OPraHRYeCKOTO BellecTBa B pedy/bTaTe
({ATOCHHTE3a H pa3sioXeHHe OPTAHHYECKOTO BelllecTBa,

[Tpu nsyuennu GanaHca B3BellleHHOTO HJIH PACTBOPEHHOTO BeliecTBa
NacTo MCMOMb3YIOT AaHHbIE HE O MACCe 3THX BellecTs, a 06 HX KOHLeH-
rpauwnn C, Beipaxenno#t B Kr/M® wam Mr/a. B atMx ciyuasx macca
J14HHOrO BejiecTBa B ofbeMe Boanl OyZer pasHa m = alCV, roe V —
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3
06 beM BOJB, & — MHOMHUTENb, 3ABUCSIIKA OT Pa3MEPUHOCTH KOHUEHTP
Ouk C: pH pasmepHOCTH kr/mM° a = |, npy r/m® (nanr mMr/n) a = 1074
24. TENNOBOHA BAJNIAHC M
W

Y¥papHeHue Tenyosoro Ganauca (2.2) fas a060ro o6bema BOAH I-m‘q
y4acTKa CYUIM H HHTepBala BPEMEHH A ! JOMXKHO BKJIOUATH Pas3/ndHbiyg
cocTaBasIOIYe npUxoaa tensia ©F U ero pacxona 6~ S

HauGonee BaXauil wieH ypaBHeHUs Ten10Boro Hananca — pacuauly
onnbul 6asanc R, npeacraBasiolvi co00H pa3sHOCTh MeXAY KOJAHYeCT
BOM CYMMaPHOJ KOPOTKOBO/JIHOBOH COJNHEUHON pafnautiu, nOryolllaemMoy
NOBEPXHOCTBIO BOABL WIH CYWH B¢, ¥ 3PHeKTHBHEIM LJIHHHOBOIHOBbI)

W3AyHUeHHeM 3TOf nosepXHOCTH [: :
R=8;—~1=(Q+q (1—=r —1 (2.6

B ypasHeHuu (2,6) Q@ — npsAMasn, ¢ — paccesiHHas cOJHedHanA pajhi{
aunsi, r — aabBERo MOBEPXHOCTH, T.e. OTHOIUEHHE KOJAHUeCTBa OTpaXKeH
HOH K KOJHUECTBY NocTyRaolleif co/lnewHoOd paanauuu, / — 3PpderTHns
HOE H3Jy4YeHHe, pPABHO® PA3HOCTH MeX Ay H3JyueHHeM fOBepXHOCTH BOAK
R cyilln B aTMocepy H NOTIOLIEHHBIM BCTPEUHBIN H3TYyHeHHEM aTMOC-
depul. '

Psiz uienoB ypasHeHRst TeMJOBOro 6ajaHca cBA3aH C OCTyNJCHREM
RAH yAaJieHHeM TenJa ¢ MOBEpXHOCTHHIMR HAR NOA3eMHBIMM BOAAMM,
CooTBeTCTBYIOLIHE NPHXOLHEE W PACXOIHBIE COCTAaBJAKUIHE TENNOBOTO
Gananca o603HauuM uepes Oy ¥ BOpacx M MpeNCTaBUM Kak On, = B} 4
+ Ot u Opaex = B, 4 B5, rae B, — npuTOK (MAjEKC -+ ) HAH OTTOK
(HEIEeKC — ) Tenna ¢ MOBEPXHOCTHHMY BORAMH, B, — TO XKe, C NOA3IEM-
HEMH, .

B ypasnenun Tennosoro GanaHca yUHTHBAIOT TaKxe Tennooﬁme‘u:
¢ aTmochepolt O,y B CpyHTAMH Op, 0OYCIOBNEHHEIA pa3/HUKHAMH B TeM-
mepaType BOAH H BO3ZyXa, BOAb U rpyHToB. COOTBETCTBYIOLUHE TIPHXOA-
Hple YyeHbl ypapHenusi (IpR DOCTYNJIeHRR Temsa H3 aTMocepbl H OT
TpyHTOB) 0603HauuM uepe3 OFy m O3, a nx cymmy — uepes 8%, =%
= B3, -+ 0. AnajoruuHo cymMMa pacXOZHBIX UeHOB Tenn0oGMeHa
(npn ypajeHuu Tenna B aTMOChepy M B TpYHT) 3aNHCEIBAETCA Kak
Bl;&m = BaTm + 81;

Boabiioe KoauvecTso Temla pacxofyeTcss (BbigeasieTcs) NpH (asod
BhX nepexonax. [locrynsente Tensia 0603HAURM uyepe3 Og¢hznep, 3aTpa-
TY — uepe3 OFaynep. ITH WIEHH YPaBHEHHSt PABHLW COOTBETCTBEHHO
Bﬁs.nep = Bnen + axonn H 8d;aa.nep = arm ‘|" Bucn. rae B.rlen H axoun —
Bbille/ieHHe TefaJa Npy Jejo00pa3opaHRR {3amMep3aHHH BOb) B KOHIeH4
CalHMn BORAHOrO napa, Ona U Ouen — 3aTPATH Tensa Ha nJasJeHHe .ma,c(aj
H ycnapenye sonkl (cM. pasz. 1.3.3).

BMecTe ¢ ZONOJHHTENbHEIMH AOJOXHTEJLHEMH UleHaMR — MOCTyl
Jeydem Tensa ¢ atMoctepHBIMH OCARKAMH ©,, a TaKKe BCAeACTBYE
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nepexoia HacTu KHHETHYECKOH YHepruu B TEIVIOBYIO (AHCCRNALMH HEpP-
rAM Bne) ypaBHeHHe Tema0Boro bGanaHca (2.2) 3amncuHBaeTcs B Bufe

K + anp + 8(;‘551 + Bqtu,nep + '91: -|"' Bauc = Gpatx + eo_igw + Bq;as.nep =+ AB. (27)

Bee uneHH ypaBHeHHs (2.7) BLIpaKalOT B elHHRUAX TEI‘[.J’IOTH (x)
I OTHOCAT K SAMHALE MACCHI (JIx/kr), obvema (Ix/m>), mnouwagn
obvekta {J1x/M’). CoOTBETCTBEHHO U H3MEHEHHUE TENAOCONepKanus A
Gy/eT Bupaxartbhes Kak CpVAT, c,AT, cppAT, c,phAT, Tae V — obnem
ofLeKTa, p — €ro IJOTHOCTb, 4 — TOALUAHA CJ0f (NOAydalT oyTem
JeseHust obvema V pa mnowane F), ¢p — yAeabHas TemsoeMKOCTb.

JHast KoAHYeCTBEHHOE BLHIpaX€HHe PA3JHUHBEIX Y/eHOB YPaBHEHAS
TennoBoro 6anaHca, MOXKHO paccduTarh BeARYHHY A, a 3aTem onpexe-
JHTb # H3MeHenye Temnepatyput AT. [lpu AB = 0 u AT == 0, 1.e. Temne-
patypa o6bekra ne H3meHsercs. [lpy A® >0 rtemneparypa obbekra
noeuiwaetca (AT >0), npy A8 <0, naoboport, nounxaerea (AT <0).

Meroo renaosozo 6aaanca WHPOKO ACTIONL3YETCA B FMADOJOTHH AA
HCC/IeOBAHHA R3MEeHeHHH TeMnepaTypnt BOJbl B peKax, o3epax, OKeaHax
v mopsx. Kak u metol BoZHoro GafiaHca, OH 3aKJIOUAETCSl B COCTABJE-
HHM H AHAAH3e ypaBHeHWs BuAa (2.7) H ero 4ieHOB, NPOBEPKE RIH
pacyeTe TPYAHO MOARAIOUIHXCA OHPEREEHHIO WIEHOB ypaBHeHRs. ¥ pas-
HeHRe Tena0Boro fasaHca MOMKHO WCAOJBb30BaTh, HANPHMEp, LA pacue-
T4 KOJHUYECTBA pacTasBlUero Jbfa HJH BOALl, HCMApHBLIEHCA © TIOBep-
XHOCTH BOAOEMOB WM YYACTKOB CyIWIH. /A 3TOTO MO H3BECTHWM YIEHAM
ypaBHEHHA TemMoBOTe GanaHca HAXOZAT 3aTpaThl (MOCTYMJAEHHE) Temda
npH (asopux mepexogax, a 3areMm no dopmysam (1.11) wam (1.12)
onpegeafloT Maccy (o6bem HAM C/I0H) BoAH, ofpa3soBaBRmeHcs BelesacT-
Bue TasIHHA JbJa, WK Maccy (o6beM, cioff) Henapusuedcs Bool. 3Has
I TOTHOCTR JbAa, O6heM BOAb JIeTKO MepecUHTaTb B 00beM (TOJULHHY)
pacTanBIIEro /bja. AHaNOMrMYHO MOMHO HAATH 06BeM HIH CI10H KHena-
PHBUIEHCH BOXKI.

2.5. OCHOBHbIE SAKOHOMEPHOCTH JBH)XXEHHA TIPHPOIHMIX BOJ

2.5.1. KaaccHMXauKA BHAOR ABMIKEHHA BOAK

CeoHcTBO TeKyuectn OGYCHOBAHBACT NOCTOSHAOE JABHMXKEHHE BOIH
B IPRPOJAHKX O0BEKTAX: BHELIHYME H BHYTPEHHHE CHJIbl [1€pepacnperens-
0T ee BO BpeMeHHM M MpOCTpaHcTBe. [lpmakercs ¥ Jjena, obnanalomni
"iaCTHUHOCTEIO.

Jlnsi aHanu3a OCHOBHBLIX 3aKOHOMEpPHOCTed ABHIKEeHHS BOJH BBeleM
HekoTophle ofio3HaycHHs, BripasiM yepes w CpefHIO0 CKOPOCTh B JI0G0#H
Touke, yeped © CPeAHIOI0 CKOPOCTh JIBHIKeHHA Beeil MaccH BOAL! {B caoe,
foroke W T.A.), OpRUeM B ofilleM caydae nNpHUMeM, uTo & = f(x, g, 2, !)
v = ¢, t), rie x, §, z — OPOCTPAHCTBEHHHE KOOPAHHATH, ! — BpeMsi.

Heuscenue 8o0vt MONRO KAQCCUDUULPOBATL NO UBMEHEHWIO 2U0PAB-
HUHECKUX XAPUKTEPUCTLE 800HO20 NOTOK 80 BPEMENIL I 8 RPOCTPAHCTSE,
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no eudpodunamuueckony pexcumy (ramunaproe, TypbysenToe), no
COCTOANWIO B00HOU nogepxHocTu (CHOKolinoe, Oypnoe), a Takme no
deficrayrowum dusnqeckum Curam.

JlBaxenHe BOABL CUUTAIOT YCTAHOBUBUIUMCA (CTAYUOHAPHM), eCIH
CKOpOCTh TeUeHHS BO BpemeHH He HaMeHsneTcs (dv/df = 0), u neycrano-
BUBILUMCA (HECTAUUOHAPDHBIM), €CJIH CKOPOCTb TeYeHHS BO BpEMEHH
BeJHUHHA nNepemeHhans (du/dt = 0). YcTaHOBHBIUeeCA ABHKeHHe,
B CBOIO Ouepellb, NOAPA3ASAAINT HA PASHOMEPHOE, ECIH CKOPOCTE Tele-
HHfL BAOJbL MOTOKA OCTaerca HeHimeHHolt {du/dx = 0), u wuepaeno-
Meproe, eCll CKOPOCTb TeueHHA BAOAbL MOTOKa MamenfAerca (dov/dx =
# (). [lpn paBHOMEpHOM ABHXEHHH PABHA HYAIO H NOJHAA NPOH3BOA-
Han ckopoctH (dv/di = 0).

BuideAnior 08a cuOpOCURAMUHECKUX PENCUMA CBUMEHIA B00bL: AAMU-
naprotl u Typbyrentrotd. CAOBO «AaMHHAPHEI» NPOHCXOAHT OT NATHH-
CKOTO CJI0BA, 03HAUAIOIIETO «CHIOHCTHIA®, CN0BO «TypOyJeHTHbH>» — OT
JATHHCKOFO CJ0BA, 03HAYACLIErD «Becnopiaounbiii». H aeficTBHTEMBHO,
IpH AAMHHAPHOM pe:KHMe YaCTHLBl BOAbl ABHXKYTCH [0 NapalaeibHbiM
TpaeKkTOpHAM 6e3 mepeMelIHBAHRS, NPU TypOYJeHTHOM PeKHMe HX JIBH-
JeHHe HMeeT XAOTHUeCKHH Xapakrep, B MOTOKe (OPMHPYIOTCA BHXPH
M aKTHBH3HpPYIOTCSH IpOLECcCH lepeMelliBaHAA BOJE, CKOPOCTH TEYEeHHS
HenpephlBHO HIMEHTIOTCH MO Be/IHYHHe M HaNpaBJeHH. JlaMuHapHbIi
PeXHM MOXKeT NepeXoAHTb B TypOyJeHTHH MPR yBeJHYEHHH CKOPOCTH
TeHeHRS.

IuaponnnaMAYeckHil peHM ROTOKA XapaKkrepuayercss GeapasMep-
oM wucaom Pelinoasdca Re, paBHHM

Re == vh/v, (2.8)

rie v -— CKOPOCTb TeueHHs (M/c) A — rayGuHa uan TOJ'IU.lHI-Ia cJof
BOALI (M) v — KuHeMaTHyecknil Koadduunent saskoctn (m%/c), sasu-
CALUMI OT XAPAKTEPA KUAKOCTH H ee TeMNepaTypl.

Uncnao PefiHosnbaca HCNOMb3YeTCA AAS ONpefeseHHsl THNA THApPOLH-
HAMHYECKOTO PeXXHmMa NoToka. KpuTHueckoe 3HadeHue uncaa Peiinosba-
ca Reyp, cooTBeTcTBYOLIEE TEpeXOLy OT IAMHHAPHOFO K TYpOYJAEHTHOMY
pex MMy, NeXHT NPUGIH3ATERHO B AHanascHe ot 300 ao 3000.

Ecan taktvueckoe uxcno PefiHoabaca B BOZHOM fHoTOKe GoJsblie
3000 — pexnm TypOyneHTHu#, Merwe 300 — namuuapHu#, B AHAMA30-
He Re or 300 mo 3000 — nepexoasuid.

B pekax, osepax, MopaX H oKeanax uncio Re Bcerna 3HaunTenbHo
GoNbllle KPUTHUECKOTO 3HAUEHHA, W PeXHM JBHXEHHS BOAk Typly-
JeHTHMH. JlaMHHapHEIE peXUM XapakTepen JAA NOJA3EMHEX BOA B Men-
KO3EDHUCTHIX TPYHT4X (BCAeACTBHE MAJKIX Pa3MepoB 0Op R MaJgbiX
CKOpOCTeH ABHKEHHA BOZBI) M AJS1 JeAHHKOB (BCJeACTBHe OUeHb GOJb-
WOH BASKOCTH JbJa H QUeHh MaJbiX CKOPOCTEeH ero RBHMKEHHA).

OT rujpoAHHAMAYECKOTO peXXAMa 3aBHCHT BHYTpPEHHee TpeHHe B no-
TOKe B BepTHKadbHOEe paclpejefeHHe CKOPOCTeHd TeUdeHHS.
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B naMHHAPHOM M1OTOKE BO3HHKAIOUIEE MeXAY CMEeXHBbIMH CJOSIMH
BOJALI BHYTpeHHee KacaTeibHoe HampsiKeHHe (TpeHHe HA eXHHHUY MO-
BepXHOCTH) 3aBHCHT OT BA3KOCTH, KOTOPAs, B CBOIO OUepelb, H3IMEHSIeT-

du
¢Sl C H3MEHEHHEM TEMNIePaTypPH, H PABHO T = W —— , F/Ie b — AHHAMA-

uecKRi KO3 uupenT Baskocty (p = pv), du/dz — BePTHKAABHEHA Tpa-
AHEHT CKOpOCTH TeueHnsl. B TypOyseHTHOM MOTOKe BHYTpeHHee Kaca-
TebHOE HATIPSKEHHEe 3aBHCHT YXKe He OT BA3KOCTR BOJBI, 4 OT TaK Ha-
3LIBAEMOTO Ko3(puurenta typOyAeHTHOTO ofMeHa A, XapaKTepnayw-

du
11LeTO HHTEHCHBHOCTh TYPGYJEHTHOTO TlepeMe[iHBaHKs BoAd: T = A -

rie du/dz — BePTHKAAbHLIA IPAZHEHT OcpelHeHHONW BO BpeMeHH CKoO-
poctH Teuenus. Jlaa onpenesenust kospduunenta A oGbUHO HCHOMb-
3yIOT 3MNHPHYECKHe 3aBUCHMOCTH, CBA3BLIBAIGIIHE er0 ¢ TMyOHHOMH, cKo-
POCTBIO TeYEHHR W APYTHMH XapaKTEPUCTHKAMH NOTOKA.

B /aMuHapHOM fOTOKe BepTHKAJbHOe pacnpesedeHne cKopocTed
TeUeHHsT ONUCHIBACTCH Popmyaoll napabons. ¢ cOPUSOHTAALHOL OCHIO,
PACAOAONCEHHOL HA NOBepxHoCT noroka. Makcrmanbuasi ckopocTs ua-
XKORHTCS Ha HMOBEPXHOCTH MOTOKA, y JIHA CKOPOCTH TEUEHHS paBHa HYJIO,

Jasi TypOyieHTHOrO NOTOKA HCCTeROBATEH [PEAIaraloT pasiHYHbe
MaTeMaTHUecKHe BHpAXEHRS AJ5 pacilpeje/ieHusi CKOpPocTel TeueHus o
rayOnHe: Aoeapudimudeckan KpusaA, 4actb sAAunca, napadboad w T.A.
MakcrManbHad CKOPOCTb BO BCeX 3THX CAYUAAX TAKMKE HAXOZHTCS Ha
NOBEPXHOCTH NOTOKA. BayKHO NOAYepKHYTb, YTO CKOPOCTb TeUeHHA B Typ-
GyNeHTHOM NOTOKe (M 3TO NOATBepXKAAeTcH HAHHBIMH HaGAIOeHHN)
H3MeHsieTCsi MO BepTHKaJH -6ojee NAaBHO, YeM B JaMUHapHOM, OpHueM
y AHA CKOPOCTb TeueHHS He paBHA Hyao (puc, 2.2). ITUM O6BACHAIOTCH
pasMblBaloiuee Bo3ZeficTBHe TypOyJeHTHbIX TNOTOKeB (B OTJAHYME
OT JAMHHAPHBIX) HA [HO ¥ HX cNocoOHOCTL NepeMelllaTh YACTHUL HAHO-
coB N0 JHY. B pycnoBeix noTokax ¢ TypOySeHTHEM
pexxuMoM pacnpefeseHne CKOPOCTEH TeueHHs flo
BepTHKa/NK (TayOude) 6nn3ako K KpHBoH [ HKa pac.
2.2, B JIeIHAKAX 1 NTOA3EMHbIX BOLAX C JAMAHAPHEIM
peKHMOM IBH)KEHHA — K KPHBOH 2 Ha 3TOM Xe
PHCYHKe.

ITo cocTnaauio 80OHOL NOBEPXHOCTU NOTOKY Oe-
ART HG Cnokodnsie u 6yprote. CrOKoHHLIe NOTOKH
HMeloT MAaBHylo GopMy cBOGOIHOH NOBEPXHOCTH,
NpenATeTBAA 06TeKaloTC] HMHA TaKXe miaaBHo. Byp-
Hple OTOKH HMEIOT HepOBHYI0 (GOpMY MOBEPXHOCTH
CO CTOAYHMH BOJHAMH, B MecTax IpensiTcTBHI
0GpasyloTest peakne nepenafs yposHsi. st onpe- Eﬂg»éfﬁfﬂlﬂgzopgg
JleleHHSt COCTOSHNSA TIOTOKa (CTIOKOWHOE maM Gyp-  theternth Eep_

Hoe) Henogwp3yloT Gespasmephoe uncao Ppyaa Fr,  rukaan s TypGyaent-
paBHGe HOM } U JamUKapHOM

Fr == U2/gh, (2.9) 2 noToKe
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rjae h — rayfuHa noToka, g — ycKopeHHe CBOSORHOTO NajenHs. KpHTu-
yeckoe sHauedne gucna dpyna Fry pasdo 1. Ipu gucae Fr, pasHom 1,
MOTOK HaXOMMTCH B KpuTuueckosm cocrosanuu. Ecau uncno $pyna Goabrue
1, To noTok GypHbId, ecin MeHbile | — cnoKoOMHbIA. BypHbE norokn
XapaKTepHul Al TOPHLIX PEK, CIOKORHbIE — /ISl pABHUHHBLX PEK X Tede-
HH} B BOAOeMax.

Heapsst 0TOMAECTBAATE GYpHEIE H TypOyJEHTHRIe, CMOKOHHLIE W Ja-
MHHAPHHE NOTOKH, TAK KaK XapaKTEPHCTHKH 3THX IBHKeHHHA BOAH
KauecTBenHo pasanvibie. CnoKolHbe NMOTOKH, HANPHMEP, MOTYT GHTL
Kak JaMHHAPHBIMH, Tak H TypOyJeHTHHMH. Dypubie — mcerpa typOy-
NeHTHHE,

2.5.2. Pacxon, sneprua, paéora H MOULHOCTD BOAHBIX MOTOKOB

Pacxod eodbt — 370 KOAU4eCTBO 8006, APOTEKAOuiee 4epes none-
pedHoe Cenerue NOTOKA 8 eOUNLLY BpeMeHl.

Pacxon BoAH — 04HA U3 BaMHEHILIHX THAPOTOTHUECKMX ¥ MHADPABIYU-
YeCKHX XapAKTepPHCTHK, IPUMEHieMBIX NPH HCCAEA0BAHHH pas/HUHEIX
BOJNHHX 0GHLEKTOB — peK, 03ep, MOpeii, 4 TaKXe JeLKHKOB, NaBRH (B HO-
CAEAHHX CAyYasix TOBOPST O pacXoie Jibaa, CHEI"a) BripaxaloT pacxox
BOAH OGHIYHO B 06hemuuLix eaumnuax (Q, M°/c). Ecau pacemarpusaior
PACXOA MAcCH BelllecTBa (BOAHL, Jbjd, CHerd), To HCMOAB3YIOT SARHHIIL
macew (R = pfQ, kr/c, rhe p — ANOTHOCTh AAHHOTO BELIECTBA).

Pacxos BofiH MOXeT OHTD TPEACTaBJIEH KaK MPOU3BENEHHE TIOLALH
MONepedHoro CEYeHRA MOTOKa (o, M?) HA CPeIHIO CKOPOCTb ABHKEHHS
Boab (v, M/c):

Q = vae. (2.10)

Kuneruueckan anepeun dauxcyujeiic 8o0et Eyw Bbipaxcaercs top-
MYJAOH

Ewn = mv?/2. (2.11)

3a Bpemss A{ macca BOABW M, NepemMecTHBUIeiics depes AaHHOe

fonepeYHoe ceYeHHe, paBHa pQ A f, 03TOMY AJS KHHETHUYECKOH SHepTHH
BOJIHOTO NOTOKA MAOJAYYHM BhLIpaxKeHHe

Em == pQuiAt/2. (2.12)

llorenyuaasvnan snepaun macce. sodor En,, paBHa
Error = MgH, (213)
rae fl — BHCOTA LeHTPaA TAXKECTH 06beMa BOAW HAA HEKOTOPOH MJIOCKO-

CTBIO OTCU€Ta, HAMNpHMep YpOBHeM Mopst. Bupasnms m depes pQA/,
[OJYYHM

Error = PQQAiH (2°14)
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Bopa, nepemeinasice BHH3 Ha BRICOTY AFH, cosepwaer pabory A,
paBHYIO:

A = pgQAtAH. (2.15)
Mowmocre Takoro sopmoro noroka (N = A/ At) pasHa:
N =pgQAH (2.16)

A, ®aK ® Equn, Enor, Bpaxaor 8 JIx (kr-m?/c?), N — 8 LK /c, wan
Bt (kr-m?/c®).

Mo ¢opmynam (2.12) — (2.17) M0KHO OUEHHTb 3Hepruio, paGoTy
W MOIHOCTb HE TOJBKO ABHXYIIeHACs BOAB, HO H MEPEMEIAIOUIETOCs
AbLd W CHerd.

2.5.3. Cnaml, JelicTBYwIME B BOAHbLIX 06bexTax

Crporas MaTeMaTHueckasl HHTEPNPeTAlHs! 3aKOHOB NBHXEHHS BORH
C yueroM Bcex ReHCTBYWOIIHX (H3HYECKHX CHJ BO3MOXKHA@ JHIIb HA
OCHOBE TPeXMEPHOTO THAPOAHHAMHYECKOIO aHann3a, [/t MOHMMaHHA
HauGojnee OGLIHX 3aKOHOMEpHOCTeH ABHMKEHWF NPHPORHBIX BOA ROCTA-
TOUHO paccCMOTpeTh DoJjiee YMpoiLeHHYo 3afady. AR $TOr0 BhIAENHM
B BOAHOM O0BEKTe HEKOTOphIH O6beM BO/JAH B BHIE Napajielennnera co
cTopoHaMH Ax (pauaa), B (wupHra), £ (Beicora) (phc. 2.3). Ilpu
3TOM OChb X HANpABHM 4YePe3 ILeHTP THMKeCTH BHAeNEHHOTd o0bema
napasienbHo BOAHON noBepxHocTH. HmkAAR rpanp o6beMa Sue conpnu-

Puc, 2.3. Cxema AelicTayiOlLlHX 8 BOAHOM MOTOKE (QHIMYECKHMX CHA:
i —- BhAeAeHHHA 06DEM BOADL 6 — DH KE B pa3pede; & — OM Ke B NAaHE

KacaeTcs ¢ AHOM, BEPXHAR Spos — C BO3AYXOM; MOITOMY BHICOTA lia-
panaefeninesa ABJAETCH OLHOBPCMEHHO H TayGuHOH noroka. 3aaHan
S|, nepeanan S; v GOKOBbIe — JeBasl Sa W NpaBafl Sy FpaHu OTAEARIOT
BhIAe/IEHHEIl O6BeM OT OCTAABHON UACTH I10TOKA.

[1ycTh BhigeaeHHbIH 06beM BOAH ¢ MACCOH m ABHKETCS, He AedopMu-
Pysicb, KaK €XHHOE LeJOoe B HANpABJACHHH YKJOHA BOXHOR HOBEPXHOCTH
c0 cpefuell ckopocThio v. B 3TOM ciiyuae Ha o6beM BoAbl ByAyT AEHCTBO-
BaTh ciaelyiouwie o6beMHHe (MAcCOBHE) W MOBepXHOCTHLHIE CHJILL

K oOvemnoin (HAH HACCOBLIM) CHNAM, AEHCTBYIOILHM HA BeCh 00hem
BOJIBl H NPHJIOKEHHBIM K €I'0 HEHTPY THMECTH, OTHOCATCSH CUAQ TANECTU
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Fg 1 ee npodossnan cocrassmowas Fg, yentpobexcnan cuaa Fy n oTKA0-
nAowas cura apauierus 3eman (cuaa Kopuoauca) Fy.

IToaepxHOCTRbLE CUAbl, RefCTBYIOIIHE HA BEPTHKAJBHLIX I'DAHAX BH-
nesenyoro o0beMa, NoApasfensoTes, B CBOIO OUepelb, HA HOPMAAbHbIE,
HallpaBieHHble TEPAeHRHKY/AADHO TPaMAM (3TO Cuabi dagaenun P),
U Kkacaresstivie, ReHcTBYIOINHE BRONbL rpaked (910 cuaet tpenun T).
Paannyar cAAY Tpeuds y AHa o W CHAY TPEHHS, oOycAOBJEHHYIO
JeHCTBHEM BETPa HAa BOJHYIO NOBEPXHOCTD [eerp (CUMTAETCH, UTO HEMOR-
BIDKHBIA BO3RyX TOPMO3AIUETO ACHCTBUA Ha ABHXYILYIOCA BOAY NpaKkTH-
YeckH He OKa3BBaeT).

s MaTeMaTHYeCcKoTO npeacTaBaedds 06bEMHLIX (MACCOBBIX}, HOP-
MAJBHBEIX H KACATEbHBIX MOBEPXHOCTHHX CHJA HCNOAb3YIOT COOTBETCTBEH-
HO cJaeAylouwMe BHpawegHsa: F = ma, F = Sp n F = St, rae m —
Macca, 4 — yckopeHMe, 8§ — mioulajap GOKOBOH IPAHH, p — NABJEHHE HA
eRHHALY MAOUALH, T — YAelbHOE TPEHHE (KacaTelbHOe HANpAXeHHe).
PasmephocTh p u T — H/m?, wim xr/(m-c?). Kak ciexyer us puc. 2.3,
Bce MepeyHc/CHHBIE CUABL, ACHCTBYIOLIHE Ha paccMmarpuBaeMuld o0neM
BOABI, MOXKHO NMpPEACTABHTL B CJeAYIOLIEM BHIE.

Cuna TaXecTy, AEACTBYIOWAA BEPTHKANLHO BHUS, paBHa Fy = mg,
4 ee NpoAMIbHESA COCTABARIOIASA, AeRCTBYIOUASR BAOAb YKIOHA BOAHOH
NOBEPXHOCTH, PABHA

F¢ = mgsina = mgl, (2.17)

rae o — YroJd MexAy rOpH3OHTaNbHOH IJIOCKOCTBIO H MOBEPXHOCTHIO
BOSH, 3in & = AH/Ax = I — yxaon e00rod nosepxrocTy (BeanuuHa
6espaamepuan), AH — nadenue yposur Baoab ydacTka Ax.
L{entpobexnan cuarq ReficTBYeT AHINb B caydae H3THOA TpaeKTopuil
JBHMKYILMXCA YACTHI BOAW W HaHPAaBAeHA [epHeHAHKY/ISDHO HOTOKY
B CTOPOHY OT LeHTpa KpHBH3HH {Takol ciyvyail nokasaH Ha puc. 2.2, g).
DTa cuaa pasHa £y = may, TAe 4, — UEHTpoleX HOe ycKOpeHHe, paBHOe
v*/r (v — CKOPOCTh TedeHHs BONKI, / — PAagHyC M3rHGa NOTOKa), T.e.

Fy, = mo*/r (2.18)

Cunsa Kopuoauca peficTeyer Ha JAi0Goe ABHXYylleecH Telo M Ha-
fpaBjeHa HNepNeHAHKYJIAPDHO JABHXXEHHIO B CEBepHOM MNOJYLWIApHH —
BIpAaBo, B 10XHOM — BJeB0, Ona paBHa Fy = may, rae ax — yckope-
Hre Kopuonnca, paBHoe 2ve $in ¢ (® — yrioBas CKOpOCTh BpallleHHA
3eman, papHas 2n/86 400 == 7,27.107°, ¢ — reorpapuueckas mupota
Mecra), T.e

Fy = 2moesing. (2.19)

Macca BuaenenHoro ofbemMa m MoMKeT GLITh pedcTaBleHa BO BceX
3TUX hopmysax Kak m = pSh = pAxBh, rae p — nIOTKOCTE BOgBL, S ~—
a0 AL BepXHell ANHM HHXKHeH rpaned, paBHas AxB.

[Noaxoe gagsenue Ha BCe YeThpe BepTHKalbHble rpaHK ofbema (S),
S2, 83 1 S4) A0MKHO OHTL OTHECEHO K LIEHTPaM 3THX rpaueii. Ono pasro
P = Sp, rae p — yRenbHOE JaB/JeHHe Ha eAHHHIY MJOUIAJAK, paBHOE
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pgh/2 4 ps (38€Ck P — armocthepuoe AaBaeHRe, #/2 — NOJAOBHHA TaY-
Gukbl). Takum 06pasoM A1 AaBJERAHS HA BCEX YeThpex rpausax (P, Py,
P; u P,) nvmeeM CXORHHE BHpaXeHHA:

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

ﬂ.]'}[ﬁ ABHXKEHHA BOAH HMeeT 3HAYeHHE, OAHAKO, HE CTONLKO AaBJ¢HHE
HA FPAHH BHUIEJEHHOTO 06hEMa, CKONbKO PA3KOCTb AABJEKHA Ha NMpPOTH-
popoaoxuuie rpaui. Tak, npodoasusill zpaduent 2udpodunamuyeckozo
dassenusn ua neperHed Sz W 3apueit S| rpausx pased

AP = Py — P\ (2.21)

Kak suauo u3 dopmyam (2. 21), takod rpasneHT RapjeHust (NpH
YCAOBHH HeH3MEHHOTO BROJb NOTOKA aTMOCHEpPHOTO AABJEHHS) MOXKeT
BO3HMKHYTb JHIUb B RBYX CJAyJasX: BCJAEICTBHE Da3HUIR B raybune
pacnonoxennd WeHTpa obeux rpaded U BCIEACTBHE H3MEHeHHst [LIOTHO-
CTH BOAH BROJb fMOTOKA. Ecln Xe AL # Ap paBHH HYJO, TO OTCYTCTBYET
H TpafHent MWIAPOJAHHAMHYECKOrO gaBiennd AP

[MockoabKy C/leBa W cIpaBa OT HANpaBJ/JeHHA ABUKEHHS BbLACICHHOFO
o0beMa XapaKTEPUCTHKH ABMXKYLEHCSt BOAR (IJIOTHOCTb, FAYGHHA) Te
e, 9TO 1 B caMoM ofbeMe, TO B A2HHOM cyude P; = Py, monepedHntit
FpaAnedT RaB/leHHsl OTCYTCTBYET.

Tpetue na AHe T o paBHO Thuo = SpuoTawo, TRE Spwo = AxB, a ynenn-
HOe Tpeyue (KACATEJLHOE HANpSXeHue) COTAACHO 3AKOHAM THAPOAHHA-
MHKH MOxKeT OBITh BHIPAXEHO CJefYIOLlHM 0o6pasom:

Tawo = fnuopvz, (222)

A€ fao — KO3(dHLHEHT conpoTHBieHHs (TpeHHA HA aHe). DKcrepH-
MEHTAMH YCTAHOBJEHO, YTO ApPM JAMHHADHOM ABHMKEHHH fauo 3ABHCHT OT
yncaa Peiinonbaca: fue = a/Re, a npr TypOyJEHTHOM — HE 3ABHCHT.
Tosromy, packphis 3HauenHe Re mo hopmyse (2.8), noayuaem TakHx ABa
NPHHIHIHANLHO PA3IMUHBIX YPABHeHHS [JSl KACATEJbHOTO HANPSKEHHs
Ha JIHE Tguo, WIS NAMHHADHOTO DeXHMA

Tao = apv’/Re = apvu/h, (2.23)

Bsa TypGyJeHTHOTO pexHMa
Tapo = fnuoPUg- (224)

B dopMyaax (2.23) u (2.24) a ¥ fue — KO3pPULHENTH, Onperesiem ke
onbiTHbIM nyTeM. KoapduuneHT TpeHHs [o 3aBHCHT OT Xapakrepa
MOBepXHOCTH AHA ¥ OOGHYHO U3MEHSeTCH OT 1:1072 go 8:107% a = 3.

O6painaer Ha ce6st BHUMaHHe TOT $akT, UTO KacaTeJbHOe HaMpAXe-
iiHe Ha AHe NpH JAMHHADHOM ABM)KEHWM 3ABMCHT OT CKODOCTH TEUeHUs
B [epBON cTefeHH W BABKOCTH, 4 MpH TypGYJeHTHOM — OT CKOPOCTH
TeueHUs1 BO BTOPOH CTelleHH ¥ HE 3ABHCHT OT BA3KOCTH.

Takum 06pa3oM, BJIA JAMHHADHOrO M TYPOYJEHTHOTO DeXHMOB JABH-
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KEHHA BOAH MOJYYHM COOTBETCTBEHHO [BA Pa3HBIX BHPAXCHUA AJA
TpeHHst Ha [He:

Tao = Suvo-apvo/h, (2.25)
T = Snuo'fnnopﬂgv (226)

riae Sguo = AxB.

HOas Tperus na nosepxnocTu 8006, 0GYCAOBJIEHHOTO AefcTBHEM
BeTpa, NPHMEHAIOT BHIPaXKeHHE Toerp == Snos* Trerp, THE

Tperp = fsevpl'squQCOSIP- (2.27)

T2 foerp — KOIPOHUMEHT TPeHHS HA IPaHHlle pa3fiesa ABHXYUUACH
BO3AYX — BOJAA, PaBHBIT APROAH3HTENbHO 2,6-1072 paosy — muIOT-
HOCTE Bo3ayxa (1,293 kr/M”® — npH HOpPMAaJIbHOM aTMocpepHOM Aas-
JeHnH), W — cKopocTh BeTpa B M/c, h — yIoJI Mex Ly HadApabBJeHHeM
ABHXEHHR BOAbW W HanpasJeHneM Berpa. [Ipn nonyTHom Berpe
cosp=>0, npu BcrpeutoM cosp < 0; B nNoceAHeM ciayydae BEIpaXKeHHe
MR Taerp MOJAYUAST OTPHUATENBHBH 3HaK. BbipameHye AAa TpeuHa
BeTpa Ha BOJHOH NOBEPXHOCTH TaKHM o0pasom OyleT ClelylOIHM:

Tne‘rp = Suoa'fuerppsosnw2(:031p, (228)

rie Snog - ﬁxB.

B paccmaTpHBaeMOM cJyuge TPeHHe HA JeBOH W MpaBoi rpansx
obbeMa (S3H S4) OTCYTCTBYET, MOCKOJLKY IO 06e CTOPOHbI BhIZEFEHHO-
ro ofbeMa BOZA ABUMETCA € TOH e CKOPOCTbIO, 4TO H BHYTDH Hero.

Bee nepeudcleHHbBE CHJIBE MOMHO NOAPA3AeNHTE HA aKTHBHHE
H 0acCHBHbie. AKTUEHbIE CHLALL BBI3LIBAOT ABHXEHNE BOAM, NACCUBHE
(HAH BTOpHUMBIE) JAHLIbL COMYTCTBYIOT ABHIKEHHIO BOAHW. K aAKTHBHBIM
CHJIAM OTHOCATCA RPOGOABHAR COCTABARIOWAAR CUAQ TANECTH, Npo-
JoAeHbIE 2pACUeHT 20u0P0CUNAMUYECKO20 JaB8AEHUA, CUAG TPERUR,
ecan oHa 06yCAOBAEHA BO3ACHCTBHEM BETpPa HA BOJHYIO NOBEPXHOCTD.
K HaccHBHLIM CHJIAM, BO3HHKAIOIHM TOJBKO NPH HAJHUHKA ABHXEHUS,
OTHOCSTCH COMYTCTBYIOULHE ABHIKEHHIO cuAa TPeHUus Ha OHe, YeHTpo-
Oexcran cuaa, cusra Kopuoruca.

2.5.4. YpaBHeHHe NBHKEHHA BOLHOTO NMOTOKA

lMoacTaHoBKka B ypasHeHue (2.4), BhIpaxaiollee 3aKOH H3MeHeHHS
KOJHTecTBA IBWKeHHA (HMOybca), 3HadeHHMB AeACTBYIOIHX CHA
B NPOEKLHY HA HAMpaBJeHAe ABHXeHasl (Ock X Ha puc. 2.3) NO3BOJIHT
HOJYHUTb CJAeAyiolliee BhipajKeHHe:

m _3.3 = F3 — Tuo — AP + Toerp, (2.29)
e

rAe AKTHBHble CHJAW MNPeiCTABJEHH MepBHM, TPETLHM W HeTBePThIM
yaeHamMd r0paBo#f 4acTH  ypaBHenusi. [leped AP pocrasged
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oTpUlATeNIbHBIA 3HAK, MOCKOABKY NOJOXHTe bHOe ycKopenne (dv/df >
=-0) o6bem BOLEl MOXKET NpuOOpecTH JHIIb DA YMeHbLIEHHH THAPOAR-
HaMHUYECKOTO [dBAEHHS BAOJL MOTOKA, T.e. Korda AP < 0. Tpeuue Ha nue
BCerna HanpaBJeHO HABCTpedy ABUIKEHHIO H NO3TOMY [, TaKiKe nMeeT
oTpHUATeAbHbIA 3HaK. Cunn ReHTpobeXxkHast H KopHoduca B ypaBHeHHe
(2.29) He BKAIOYeHbI, NOCKOJABKY OHH AeHCTBYIOT B MONepeyHOM HanpasJe-
HHH K NOTOKY, a4 OofHOMepHoe ypaBHeuuwe (2.29) paccmaTpuBaeT Jalb
MpoACAbHbLA GanaNc CHJA B BOAHOM MOTOKE.

B peaapHBIX yCaO0BHMSiX Bcerfa npeofianaer feficTBHe Kakux-/u6o
onpeAedeHHE X cHA. [103ToMy NBHKeHHe BOAbl MO HO KNacCH(HINPOBATE
M MO BAXHEAIIHM aKTHBHEIM CHJIAM, BbI3MBAWOUIAM ABHXKeHHe,

I Biuxenne BOA, 00ycaoBAeHHOE NelCTBHEM NPOAOILHON COCTABAK-
Ll CHJBl TSKeCTH, CBA34aHHOH, B CBOIO OYepelb, ¢ HAKAOHOM BOAHOH
NMOBEPXHOCTH, HA3LIBAIOT 2PasUTA{UONNbIM. TAKOR BUA NABHXKeHHA mpe-
ofnanaer B pekax, JeJAHHKaX, (e3HANIOPHLIX NoA3eMHEX BoAaX. [lanxe-
Hue BOAH B apre3naHcKHX OaccefiHaX, oOycioBJeHHOe TpaAHeHTaMu
NaBJeHAs, HA3HBAIOT Hanoprsis. EcAN rpagHents NaBieHHS! H YPOBHS
BOABI CO3MAIOTCA PA3HOCTLI) MJAOTHOCTeH, TO BO3HHKART MAOTHOCTHOE
Jsucenue BOJ, XapaKTepHoe IJA o3ep, okeaHoe H Mmopel. Teuenns,
o6ycsoBaeHAbBle BARAHAEM TPeHAA 0 IBHXKYULYIOCA cpefy (BeTep co3faeT
ABHXeHHE B NOBePXHOCTHOM CJ0€ BOAbL, 0JHO TedeHHe MOXKET BhI3BAThL
HOBOE, BTOPHYHOE TEUeHHe), HA3HBAOT Ppuryuonnsimy. Takne TeueHns
BCTPEYaoTCA B MOPSX, 03epax, a TAKXKe H B peKaX. KpoMe nepeurcienHbIX
YaCTO BBIIEJAIOT B CAMOCTOATENBHEIH BRI, UHEPYUOHRROE OGUNCeRUE BOIDI,
BCTpeuajollleecsl BO BeeX BOJHMX 06 beKTax B TeX cAyuasnx, Korja rnepecra-
©T feficTBOBATh MJM ocJaGeBaeT OAHA U3 AKTHBHEIX CHJIL

B peanbHbIX BOAHLIX 06BeKTax OOGWUYHO ReWCTBYeT Cpa3y HeCKOJbKO
aKTHBHHX CHJ, TIO3TOMY (akTHUecKOe ABAXeHHe BOABL MOMeT HMeTb
BeCcbMa CJOXHYI0 (PU3HHecKylo NPHPOAY.

B kauecTBe npuMepa paccMOTPHM JiHIIL BECbMa 4acTO BCTpedaloilne-
Csl B ApHpOAE TPABHTAUHONHEE ABHXeHH BOH, H TO Kb AAA IIpocTed-
ero ¢iyuan paBHoMepHoro Aeixxenud (dv/df = 0). [1pn paBHOMepHOM
ABH)KeHHH AeHcTBYIOWME B NOTOKe CHJIBI yPABHOBEIIHBAIOT APYF APYTa,
Jlesuie yacTy ypasuenuii (2.4) u (2.29) paBHer HyJI0, T.e. HMeeM ) F = 0.

Ecnin Re#cTBYIOT UL CHAB Fg ¥ Toue, TO 13 (2.29) nosyunM npocroe
COOTHOILIeHHWe:!

Fg' == Tnuo. (2.30}

Jlaa suzenennoro Ha puc, 2.3 o6bema Boan Fg = mgl = pgAxBhl,
a 3HaveHKe [ o, KaK GHJI0 MoKazaHo Bhe, OyleT HMeTh Pa3ioe BupaKe-
uHe ANR YCTOBHE JaMHHAPHOTO U TYPGYSEHTHOTO PeKHMOB: CM. HOPMYJhl
(2.25) u (2.26) 3amendan S ma AxB8, nogcraepnas anaueHus Fg U T
B {2.30) u pewas nojydeHHble YpaBHeHHA OTHOCHTE/NLHO CKOPOCTH
TeueHHH v, MOJYUHM /iBe 3ABHCHMOCTH:
AAA NaMHHAPHOTO MOTOKA

v = gh’l/av, (2.31)
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a aaa TypGyJAeHTHOro

v = VEAT /Tamo. (2.32)

[epBas u3 HHX — 3aBUCHMOCTb THna (opumyanl [lyaselins, BuiBeneHHOMA
AM I 1aMHHAPHOTG ABHKEHHA BOAbl B TpyHaX, BTOpasi — 3aBHCHMOCTD
tia opmyan LlesH, nonyueHuol Aa8 pek H Kauaaos (cM. ri. 6). Dtu
(bopMYAB] OTPAXKAKT MPUHUHANAABHO Pa3AHYHYIC CBA3b MeXAy onpene-
JAIOUIMM FPABATAUHOHHOE IBHXKeHHe BOAW YKJOHOM BOAHON NOBEpXHO-
CTH H CKOPOCTBIO NOTOKA: NpH TypOY/JeHTHOM peHMe CKOPOCTh TeUYeHHS
NpolopUHOHANbHA KOPHIO KBAAPATHOMY U3 YK/IOHA, TIPH JAMHHAPHOM —
MepBOH CTENEeHH YKAOHA (M K TOMY e 3aBHCHT OT BS3KOCTH BOABI).

JlaMuHapHoe FpaBUTAUHOHHOE ABRAEHHE BOAM XapaKTepHO MJIsi
niepeMerlleHHsl TPYHTOBbIX BOJA B MEAKONOPHCTEIX TPYHTAX ¥ AJS JelHH-
koB. TypOy/NeHTHOe rpaBMTALHOHHOE IBHMeHHe BOLBl — THAHYHBIA CHy-
yail reueHull B peKax.

2.6. BEPTHKAJIbHAS ¥CTORYHBOCTDb BOJX

YcrofiuuBocTs Mace BOAB N0 BepTHKanH (rayGHHe) 3aBHCHT OT
XapaKTepa BepTHKAJAbLHOTC pacnpeje/enys ee IOTHOCTH H XapaKTepH3Y-
eTCl KO3 huytenToOM YCcToUHNBOCTU!

K = dp/dz, (2.33)

rie dp/dz — BepTUKAJNBLHHN rpajledHT NJOTHOCTH (OCE 2 HAMpPaBHM
BHU3).

Ecaun maotHoCTh BOAH YBETHUHBAETCA ¢ FAYOHHOH (BLOJB OCH Z), TO
dp/dz>>0 1 K>0. IToT ciyyal HOCHT Ha3BaHHe APAMOL AAOTHOCTHOLN
cTparuurayuu, eMy OTBedaeT geprukassnan ycroduueocte god. Ecan
}e IJIOTHOCTh BOABl yMmeHbllaertcsi ¢ rayBuHOl, To dp/dz<0 n K<<
<2 (. Maccbl BOAB! B 3T0M CAyUAe UMRIOT OOPUTRYK) RAOTHOCTHYN CTPA-
Tuhukayguo « no sepruxkaau ueycroduusst. Ecnum takad cuTyauHs
CHAOXHAAch B BoAoeMe, TO GoJee MAOTHAs BOZA HAYHHaeT ONYCKATbCH,
4 Ha ee MecTo € LiYGHHB NOAHMMAETCHA MeHee JOTHAN BOLA, ITOT
ApOLECe HA3LIBACTCA 8ePTUKAALROL NAOTHOCTHOU Koxsexyuet. OH Mo-
XKeT GbiTh 06yCAOBJACH pa3fiHUHeM NJOTHOCTH, CBS3aHHBIM, HAMpPHMEP,
C OXJaKAeHHEM NOBepPXHOCTHHIX BOA HAH OCOJOHEHHEM TIOBEPXHOCTHOTO
CJI0 B pe3ysbTaTe MCcnapeHHd BOAB. BepTukaabHasi MAOTHOCTHASN KOH-
BeKLUHA NPHBOZHT K BblpaBHHBAHWIO BepTHKANbHOILO pacnpelefeHHs
JOTHOCTH, B pe3yabTaTe Yero dp/dz 1 K CTAHOBSTCA paBHBIMH HYAIO,
H TOT/a BO3HHKAIOT YCJIOBHS Heldrpassroil yerodqusocr. JlioGoe nocae-
AylolLee yMeHbLIEHHe [IOTHOCTH BOABL B NIOBEPXHOCTHOM cqoe (BCJIeACT-
BHe HATpeBaHMA, NMOCTYMJIEHHA MeHee MHHepaJH30BaHHOW BOABL H T.A.)
MpHBefeT K BO3HHKHOBEHWID NpAMOH MNOTHOCTHOH CTpaTHHHKALHMA
H YBeJIHUeHHIO BepTHKaNbHOHW yeToHUMBOCTH BOA. OTMeueHHBIe IIpOUeCChHI
BepTHKaJALHOLO NepepacnpelefleHHs BOL C pa3HOH NAOTHOCTBID Xapak-
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TepHbl AJifl MHOMHX BOAHBIX 0O'BEKTOB — OKEaHOB U MOpeil, 03ep H BojO-
xpaHAINIL, 6OJIOT, HEKOTOPEIX YYacTKOB pek H T.A.

B BoaHEIX 06beKTax Macchl Bofn CTPEMATCH IPHOGPECTH BepTHKAAb-
Hylo YCTOWUYHBOCTb, €CJH € MAYOHHON MNOTHOCTb BOAL YBeJqHUHBAETCH
BerpeualoTest ABe OCHOBHbIE NpHYMHbI BePTHKAJLHOM paCCAOeHHOCTH BOA
no MAOTHOCTH — pa3jiHUAA B TeMmepaType BOARl H €€ COJICHOCTH.

B mnpecHoBoZHBIX oO3epax W BOZOXPaHWAMILAX [AaBHAf MpHYHHA
H3MEHEeHHA MJIOTHOCTH BOJAbl — HarpebBaHHe MOBEPXHOCTHHIX BOJ BeCHO
H JeTOM, OXJaMJReHHe oceHblo H 3HMoK. B oxeanax M Mopsx o6bluHO
peAyLLAs pOJk TPRAALACIKHT H3MEHEHHIO COJeHOCTH BOALI B pe3yibTaTe
pasaMyHblX nprunH. Hanpumep, nocTynsenHe NpecHBIX pPeYHBIX BOA
N aTMOChepHBIX OCALKOB, a TakKkKe TAnAHHE JbAA BEIYT K pacnpecHeHHIO
NOBEPXHOCTHbLIX BOJ, YBeJAHYCHHIO BePTHKAIbLHLIX [PafHEHTOB MIOTHOCTH
N yBeJIHUeHWIO CTeNleHW BePTHKaJeHO# ycTodunBocTH BoA. HaoGopor,
NOBHIIEHHOe HCNapeHHe BOAM HAH NOCTyNJeHHe 6ojee CONEHBIX BOX H3
APYTHX MODPCKHX GacceliHOB MOMEeT MPHBECTH K HAPYLIEHHIO BepTHKab-
HOH ycToHuMBOCTH BOA. B 3TOM ciydae Gosiee mJjoTHaA BOJa HayWHaeT
onyckaTecd Ha 60JblIHe TAiyGHHGL.

Hantonee c/ioxuble npouecckl pacc/JOeHHsT BOX IO [IOTHOCTH ilpo-
MCXORAT TPH KOHTAKTE MpeCcHLIX peuHbIX BOJA ¢ COJeHLIMH BOZAMH OKea-
HOB K Mopeli. 3xech, Kak mpaBuao, 60Jee JierKie peyHble NpecHsle BOAHI
pAaclpOCTPaHAIOTCA B MOPe B JOBOJbHO TOHKOM NOBEPXHOCTHOM CJioe Hall
GoJlee MAOTHBHIMH COJIEHBIMHM BofamH. OAHAKO GbIBAIOT H HCK/OMEHHA,
JoBonbHO peaxkuii cayyali OMycKaHHA MO MOPCKOMY AHY TpecHOH peuHoH,
HO TeéM He MeHee (oJee NJOTHOH, YeM B MOpPe, BOABI YIOMUHHAACA B pa3je-
Je 1.3.2. 3aect noBulllleHHaA TNJOTHOCTE peuHol Boabl OOBACHRETCSH
HalHYHeM OueHb GOJBUIOTO KOJIHUECTBa MEAKWX HanocoB. Hpyro# cny-
yali CBA3AH C CHJBHLIM OCOJIOHEHHEM BOJ B NpPHOpPeXHbIX 3ICTYapHAX
1 JaaryHax. Takoe fBJenyne Hab/aORaeTCs, HANPUMED, B YCTBAX HEKOTO-
poix adpukancknx pex (Fambun, Cewerana u ap.) u obbscusieTcs
Pe3KHM COKpalleHHeM [pPecHOBOJAHOTO PeUHOrO CTOKa HW3-33 CHJIbHOH
3acyxu B Caxape B nocJeHHe HeCKONbKO JeT, 3HAUATEeNbHEIM HCMapeHH-
em TOro HeboJablwore ofbeMa peyHblX BOA, KOTOPbA Bee e NONagaer Ha
YCTbEBOH YYaCTOK peKH, KOMNEHCHPYIOLUHM 3TY yOblib BOJ NOCTYIACHHA-
€M B PEKY COJieHbIX MOPCKMX BOA H HX MOCAEAYIOWMM UCTIapeHHEM.
B peayabTare B npu6pekublX ICTYAPHSX H JATYHAX BOAA MOMKET NpH-
06peCTH CONEHOCTb HAMHOTO 0O0JAbIIYIO, YeM COJCHOCTb MOPCKOW BOMbL
B urore B 3CTyaPHH WAK JaTyHe HaKaliHBaeTCA OYeHb COJeHas BOAA,
KoTopas HauHHaeT [OCTynaTh OGpAaTHO B OKeaH B BHAE IIPHAOHHOTO
noToKa ¢ GonbLIci coneHocThio. BosHNKaeT napaloKcanbHoe ABJIeHHe —
H3 peKH B OKeaW MocTynaeT Bofa Godee coseHasi ¥ MAOTHASN, UeM B HeM
camoM. JTO ellle MaNo H3yUeHHOe SiBJeHHe N0JYyYulo Ha3dBauue «obpar-
HOZ20 ICTYAPUAD.



Faaea 3. KPYIOBOPOT BOAb!I B NIPHPOAE
H BOAHLIE PECYPCbHI 3EMIJIH

Bancueliiuet; 0co6ERNOCTHIO NPUPOORBIX YCA0BUL 3eMAL ABARETCR
2a00aronbili Kpy2osopoT sodu. OH ocywiecTesner 8 ZA00AAbHOM,
PESUOHOABNOM L MECTHOM MacwiTale 0DMen BetyecTaon u IHepeued,
CAYHUT OCHOBOU eOurcrsa npupodsi, obecneuusaer 60306H08AeHUE
HGCTH NPUPOOHBIX Pecypecos8 U U2PAET DeULBIOYI0 IKOA0SUHUCCKYIO
poab.

3.1. BORA HA 3EMHOM IUAPE

Pacnpenenenme cymm K BOXL WA 3EMHOM Wiape. [nowane nosepx-
noctd 3eman 510 mau. km? 1/13 ITON mAoWasd Bopamr Muposoro
OKeaHa MOKpUTO 361 man. km? (71%), 4 nIOWaab CywH COCTaBAster
149 man. km* B ceBepHOM noJyiiapHH COOTHOLLEHHE BO/LI U CYILIH 61:39,
B 10:xHOM 81:19. Takum o6pazom, GoJdee %/; noBepXHOCTH Hallel AJiaHe-
TH MOKPHEITO BOJAHOH 000J0UKOH, mpHueM OCOGEHHO CYILeCTBEHHO BOAA
npeoGaazaer vaj cyuleil B I0MHOM IOJYIapPHA.

O6wad naowmaAe BOAHMX 00BEKTOB HA HOBEPXHOCTH CYIUH (.nenuu-
KOB, 03ep, BOAOXPAHHAHKLY, peK, 6ONOT) coCTaBAfeT 0KoIo 20 MJIH. KM%,
nan 15% miowazn cymu (ta6a. 3.1). Ecan ve yuntniBath A€/ HuKH, 10
Ka OCTafbHBie BOANbIE OGbEKTH CyLIM OCTaHeTca Beero 5,9 man. ku? (4%
nAoWAaAR Cyd).

KoanuecTeo BOAL HA 3emMHOM mape, OGuWHA oﬁ'bem BOAEl B BOAHBIX
06beKTax Ha 3eMHoM mape oxkoso 1390 man. xm®, npu stom Ha Roaw
Muposoro okeaHa npuxoguTes 96,4% (ta6a. 3.1). s BOAHWX OGBEKTOB
CYLIH Hanﬁo.nbmee KOJIHYECTBO BOJAHl CcoAepxaT JeaHHkn — 25,8
man. kM (1,86% Beex Boa Ha 3emJe). M3 sToro koauuecTBa BoAW HA
AOJI0 NefHUKOB AHTADKTHAR, peHAaHANH K OCTPOBOB APKTUKH MPuXO-
IuTca cooTBeTcTBenHo 89,8; 9,7 u 0,3%. Ha ropubie fexusikn ocTaercs
scero 0,2%.

Bosbmine CHOMHOCTH MOpeAcTAaBAAET OUEHKA COREPIKAHHA BObI
B 3eMHOH kope (auToctepe). YacTe nofseMHLIX BOJ, NpeACTABJEHHAN
KannAAAPHBIMH A TPABHTAUHOHHBIMH BO/aMH, HaxoAswasica Ha ray6n-
Hax ¢ abCoAOTHHIMH OTMETKAMH [I0J, MOBEPXHOCTRIO CYIUH R0 MHHYC
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TabBadua 3.]. 3anacw BOAW HA 3EMHOM Wape

Aonsi B MHPOBKEIX Cpennnfi pe-

sanacax. % pHOA yca0p-
HOrO BO306-
HOBACHHA 3a-

Maowaas

O6nem,

BHAK TPHPOAHLX BoA THC. km? |oT ofWIHX PT 3anacos

wmau, |% naoma-

3anacop MpeCHEEX
kM® | AH cyurH g P?mn nacos Bodbl
Boda na nosepxrocTu autocheps
Mupesod Okean 361 — 1338000 964 — 2650 aet
JTeIHHKY W NOCTOAHMBIH 16,3 11 25 800 1,86 70,3 9700 aer
CHeMHbIA NOKpoB
O3zepa 2,1 1.4 176 0.013 — 17 aet
B TOM YHC/E OpecHue 1,2 0.8 91 0,007 0,25
Bopoxpadnnuula 0,4 0,3 6 0,0004 0016 52 nua
Boaa B peKax — — 2 0,0002 0.005 19 Aneh
Bopa B Goaorax 2,7 1,8 i1 0,0008 0,03 5 ner
Boda 8 sepxreld wacTy autocheps
Jlca3eMAble 5ok —_— — 23 400 1,68 — 1400 net
B TOM YHCAE TpecHhe — — 10 530 0,76 28,7 —
[ToaseMHble Abds 30HbI 2,1 14 300 0,022 0,82 10 DOO ner
MHOTO/IeTHEMEP3/IBIX Moo
Boda & grxocdepe u 8 opeanusmax
Boaa B aTmocdepe — — 13 0,004 0,04 8 auei
Bopa B QprapMaMax — - | 0,00 0,003  Heckoaoko
qacos

Obigue sanace sodu

Ofwne 3anacH BOAR — — 1388000 100 — —
B TOM 4HCNe mpecHoR — -— 36 700 2,64 100 —

MpuMmeuanne F[lo nannsiM MouorpapHH «MMposeldl BOARBIA GasaHc d BOAMHE
pecypenl 3eman» (1974) ¢ HEKOTOPHMH OKPYT/AEHUAMH W YTOYHEHHAMH, B YACTHOCTH, NoO
TOTOBALLEMYCR K U31aAdio ATAACY CHENHO-Ae[A0BbIX PecypeoB MH€pa.

2000 M ¥ yyacTByOllas B KpyrosopoTe BOAHW B NPUpOAe, A0MKHA ObiTh
oTHeceua K ruapocdepe, Oua oleHHBaeTCA THAPOAOTaMH B 23,4 MaH. KM°,
nwm 1,68% obwero o6vema Boa Ha 3emse (tafa. 3.1). Hexotopble
HCCIeNOBATe/IH [IPHBOAAT HecKosMbko Goabwne BeanuyuHu:: M. K. JIbso-
BuY — 60 MaH. ku®, A. ®. Maxapesko — 86,4 maun. km® K Bosam, Haxo-
AAUHMCA B AnToC(epe, OTHOCAT TaKKE N0A3eMHble Jblbl 30Hb MHOTOJET:
Hel (BeuHoit) MepanoTul oGbemoM 300 Tec. km® (0,0229% o6vema Beex
Bog) (raba. 3.1).

HexoTopbift 06beM BOAbi HAXOAKHTCA B KHBHIX Opraiuamax GuocdepH.
CunTaloT, YTO MAcca XHUBOrO BelllecTBa Ha 3emae [,4-10Y 1. Ecan
NPHHATD, UTO cOflepiKaHHe BOABI B XKABbIX OpraH#3Max B cpeftem 80%,
TO MOJYYAM Maccy BOAH B OpraEu3MaXx, pasuyio 1,12-10'% 1, uto 1 Aaer
06beM «BHOMOTHYECKOH BOABI» HeMHOCHM Gojee | Thic. Km?

B aTmocepe B Cpe/HEM MOCTOSTHHO HAXOLWTCA OKoaO 13 Thic.KM?
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BAard B BUIe BOAAHOLC Napa, Kaneib BOOb!, KPHCTAAMHKOB Abaa. [Ipu
3ToM 90% BOABN HAXOIUTCH B CaMOM HHXHEM C/N0€ aTMocheps — Ha
sBeicotax 0—5 kM. Ob6rem aTmocdeproil Baaru mor 6bl gaTh CIOH BOIH
Ha NMOBEPXHOCTH 3eMau, paBHBI Beero 25 MM.

BaxHoe 3HaueHHe MMeeT OLUEHKA KOAMYECTBA HA 3emne npecrod
godst — HanboNee UEHHHX AR YedoBeKa NpHpoaHbIX pecypcoB. Beero
Ha naanere 36,7 man. km® npecunix Bop (2,64% obwero o6wema Bon)
(cM. Taba. 3.1). FnaBHble AKKYMYJSATOPH NpecHO# BOAbI — JeAHHKH,
npecHbie NoA3eMHbIE BOLW, NOA3EMHbIE AbAb B 30HE MHOTOJIETHEH Mep-
370Thbi, npecHuie o3epa. M3 o6iero KoMHYECTBa NpecHbX Bod Ha JemJje
Ha Teepaylo ¢asy (nes) npuxomurca 71%, Ha Xuskyio dasy — 29%.

H3ameHelHe KOAHYECTBA BORW HAa 3€MHOM lape. 3a BCIO HCTOPHIO
3emau, TO MHEHHIO Te0JICrOB, B pe3ysbrate Aerasaudy MaHTHH BbLIeJSA-
noch B cpesnem He Gonee 0,5—1 kM Bogw B rog. [Monaraior, uto H B Ha-
cTofllee BpeMsA H3 Heap 3emau NOCTymaeT NPHONU3KTENLHO CTONBKO JHe
BOABL

C MeTeopHTaMu H KOCMHYECKOH NBIMIBI0 HA 3eMJKD eXeroaHo nonajga-
eT 0Koa0 0,5 KM® BOAW, T.€. BEIHUMHA B CPABHEHHY ¢ TIOAHHIM O6LEMOM
BOJ Ha naanere HAUTOxHaA, [1puGIH3HTENbHO CTOBKO XKe pacceHBaeTcs
¢ 3eMnH B KOCMHYecKoe mpocTpadeTBo. [losaraioT TakxKe, 4To HEKOTOpOE
KOMMUECTBO BOAHl pacxoayercs B npouecce (GOTOCHHTE3a: pacTeHust
pasnaraioT, no paHHWM A. A. Huuunoposnua, 225 KM® BOLBI B IO

O61eM MOTEPh H AOMOMHUTERBHOTO TMOCTYMAEHHA BOAB, O KOTOPHIX
TOMBbKO 4TO 1113 pedb, BECEMA HEBETHKH, H MOITOMY MOXKHO CYUTATh, {ITO
B TeUeHHe AOCTATOYHO [JMTENBHOrG C [eoJNOCHUECKOl TOUKH 3peHHA
nepuoaa BpeMeHd (MULIMOHBI JIeT) KOJHYEeCTBO BOABI HA 3eMHOM LIape
OCTABANOCH NPAKTHUECKH HEM3MEHHEIM.

QueBHAHO, OBHAKO, YTO C TEHEHHEM BpPEMEHH MPOUCXOAHT IEPHOLHYE-
CKOe epepacnpesenciue Boab B caMoil ruapocdepe, npuyeM I1aBHbIMH
3MIEMEHTAMH TAKOW H3MEHYHBOR CHCTeMbl OKasmniBaloTcA MupoBoi okeaH
v Jefuuku. B Mexae HUKOBBIE NEepHOAL JEAHUKH TAIOT U YB&JIHYHBAIOT
06beM Boab B MHPOBOM OKeaHe, B JIEJHHKOBLIE MEPHOAL! NPOHCXCANT
o6paTHHA Npouecc — BAAra B BHAe JbAa AKKYMYJHPYETCs B JefHHKAX,
yMeHbliasa ofbem Muposoro okeana (cm. pasa. 3.5).

3a nocneadue 18 thic, jner ypoBeHb MupoBOrc okeana NOBHICHACH
npubauzurenvHo Ha 100 M, 4To cooTBeTCTBYET MPHPALLEHHIO 0GBEMA BOL
B MUPOBOM OKeaHe Ha OrPOMHYIO Benuundy — 37,5 man. kmM®, uaw 2,8%.
B nocaennne 5—6 Thic, aeT ypopeHb MupoBOro okeana B uenoM cTabu-
MU3UPOBANCH NPH HeGOJbLWONW TeHAEHLUHH K NoBHLWeHKO. CTabHAH3HpO-
BajcA B ueJoM u o6beM BoIbl B BOOHLIX ofbeKrax cymwu. Ognako Gonee
JeTafbHble HCCASAOBAHHA CBUAETENBCTBYIOT O TOM, 4TO HeBoablIGce nepe-
pacnpeaesieHye BOAL MEXIY BOJHLIMU OODEKTAMH PA3HBIX THIOB BCE Xe
MPOHCXOHUT. -

B Terywewm croietun (1900—1975) npousocwau, HanpHmep, Takue
H3MeHEeHUs, NpeAcTaBnedHble B Taba. 3.2. MaTepuxoBble 3amachl Boj
COKpATHAHCH Ha 46,4 TeIC. KM®, COOTBETCTBEHHO YBeMHUHCH O6BEM BOA
B MuUpOBOM OKkeaHe. DTO NPUBENG K NGBHILIEHHIO ero YPOBHA MPHOGAU3U-
TeabHo Ha 1i,4 cMm, wau Ha 1,5 mm/ron.
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Ta6awua 3.2. Hamenenue ofnema poaHbx 0Gbextos Ha 3emne
3a [800—1975 rr. (no P. K, Kaure}

HameneHne ofbemMa Bod
abuwee, KM fron B nepecqere Ha HaMeHeHHe
Bogiue 06beNTH Tuie, ke’ ypoe#a Muepomoro okeana
afutee, cm | MM ran
QOaepa -—4,79 —63 1,29 0,17
[loA3eMHbie BOAR - 10,34 — 136 2,89 038
JlegBUKH AHTApKTHAW —2394 —315 6,61 0,87
Jeanvkn Tpenaaupun -—6,23 —82 1,75 023
JICAHHKH BPKTHYECKAX OCTPOBOB —-09I —12 0,23 0,03
TopHbie JegHUKH -0,23 —3 0,08 0.0
BoaoxpaHuauuta 5,24 69 — 1,44 -0,19
MupoROH OKeaw 41,19 542 11,40 1,50

3.2. KPYTOBOPOT TENJA HA 3EMHOM HWAPE
H POJIb B HEM TIPHPOAHBIX BO

DHepreTHYeckol OCHOBO¥ ABHXXEHHA BOI HA 3eM/e C/YXKAT COMHey-
Has paaMauus u Temsoskie npouecch. [loaToMy npex e Yem npoaHaau-
3HPOBATh 3AKOHOMEPHOCTH KPYroBOPOTA BOABI Ha 3eMHOM llape, pac-
CMOTPHM OCOOEHHOCTH KPYTOBOPOTa TemJa Ha 3€MJe H posib B HEM
NPHPOAHBIX BOA.

Hcrounuk Tennosoit sanepruu Ha 3emae — Coanue. Conneunast 3Hep-
rUsi mepepacnpefensiercd Mexay NOBEDPXHOCTBIO 3eMAH H aTMocdepoh,
Mexay cyiiefi v okeadoM. [1pH 3ToM NpHpoaHbBle BOAR BBICTYNAKT H KaK
NOrNOTHTEIb H PErYIATOP NOCTYMAIOIER CONHEYHOH 3IHEPruH, M Kak
(pakTop ee nepepacnpeneseHHa Ha 3emJe.

Conneunasi NocToAHHan papHa 1,36 kBt/M%, 1 ko BHemmedl rpanMue
armochepnl 3eMJ‘IH MOCTYNaeT TakuM ofpasom B cpelHeM 3a TO&
42,8 mapa. JLk/m® Benenctsue uiapoo6pasHocTH Jemau Ha efMHHLY
NOBEPXHOCTH BHEWIHeH rpaHHub amocq)epm B CpeaHeM FOCTynaer
yeTBepTas 4acTb, T.e. okoAo 10,7 mapa. Jx/m? B ron. [puusas anvbeso
3eman Ganskum k 0,30, M. U. Byawiko noayuua, uTo 3emael Kak
naaneroil noraowaercs B cpendem 7,49 mapa. J1xk/M? KOpOTKOBOMHO-
BOH cOJIHEUHON paaHauMu B roa. Takoe e KOIHYECTBo Tenaa oTaaeTcs
3emuselfl B BuAE AMUHHOBOJHOBOIO M3JYUEHHH B KOCMHYECKOE NPOCTPAH-
CTBO, H MO3TOMY TEMJOCOUEpPXaHHe MjaHeThl B LEA0M OCTAercs He-
H3MEHHBIM.

W3 BHeuwlHero noToka Temosol 3Hepruu B 7,49 mapn. i /m® exe-
COAHO B CPEAHEM MOIYIOLLAETCA NOBEPXHOCTLIO 3eman 4,94 mapa. Jx /Mm%
a atMmocdepoit 2,55 mapa. dx/mM® DddektuBHoe ANHHHOBOAHOBOE
nanydeHue MOBEPXHOCTH 3eMau H aTMOLd")epr COCTABASET COOTBETCTBEH-
no 1,63 mapa. u 5,86 mapn. Jx/M? B ron. Takam 06pasom, pafnanioH-
Hbie 6a1aHCH 3eMHOM NOBEPXHOCTH U aTMoc(lephl YpaBHOBEIIUBAIOT APYr
Apyra u pasebl Kaxcawoit 3,31 mapa. Jix/m® B roa.
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Tenno HAyLLee #a HarpeBaHHe NoBepxHocTH 3emad, T.e. 3,31 mupa,
Ix/m?% Tpatutcs Ha ucnapenue Boabl (2,76 mipa. Ix/m? ) ¥ Typby-
AEHTHbI TenoobMen c atmoctepoit (0,55 mapa. dx/m?). Te wme
2,76 mapa. Ix/m? uTo Oblau 3aTpaueHbl Ha HCNApeHHe, OTAAIOTCA
B arMocdepy npH KOHAEHCAIHH BOGAHOTO napa. JT0 SONOJHUTENbHOE
TEMAC CTAHOBHUTCH BAMXKHBIM HCTOMHHKOM HarpeBaHHs aTMmocdgepbl H TIpPH-
UHHOH ee aKTHBHOCTH, OCOGEHHO B TPONHKAaX.

Takum o6pasom, s8ecoma CYULECTBEHRAA HGCTe paduayuoNnoze oa-
Aanca sceli nogepxnocru 3emau (84%) sarpawueaerca na ucngpenue
godot. [IpuyeM 3mech CylLecTBEHHO Pa3AHYANOTCA Tpouecchl Ha NOBEp-
XHOCTH CYUIH W OKeaHa: u3 CPEIHEro PaiKaUHOHHOTO Ganauca CYIUH
(2,09 mapa. J1xk/m?) TpartiTes Ha ucnapenne 1,13 mapa. Jx/m?%, a nas
OKeaHa BAHYHHB! pagwanMoHHOro GanaHca H NOTepb Temla Ha Hcnape-
HHe paBHB coorBeTcTBenHo 3,81 mapa. u 3,43 mapa. IL)K/M" Caedosa-
TEALKO, KO ROBEPXHOCTU CYIY HA UChAPeRLe 34TPAHUBaeTcR 0K0A0 549
paduayuORR0E0 6ANARCA, @ HA NOBEPXHOCTU OKeana 20pasdo 6oavuie —
90% paduayuonnozo baaranca.

Boam MupoBoro okeaHa H BOxbl CYWIH c/yXatr, TakaM ofpa3som,
MOWWHBIMH PEry/ISiTOPaMH TEMAOBLIX 11POLECCOB Ha 3emJe.

TennoofMen noeepxHocTH 3emak ¢ arMoctepoll cocTaraseT B cpen-
Hem 3a rop 0,55 MApL. Ix/m? Tlpu 3ToM cywma oraaer B arMmocdepy
0,96 mapa. Jx/m?, a oxean — mcero 0,38 mapa. JIx/m? O6mee xe
KOJTUHeCTBO Teraa, OTAaBaeMoro cyluel 4 OKeaHOM aTMOcGhepe ¢ yuerom
HX Iomanei, NpUOIH3HTENbHO ONHHAKOBO H COCTABAAET COOTBETCTBEH-
Ho 13,7 10%% u 14,3 10% 1. Oxean, TakHM o6pa3oM, HMes TeMnepary-
Py NOBEpPXHOCTHOTC c0s B cpeiHeM Oanee BbICOKYIO, ueM aTtMocdepa
(npuGausureabio Ha 3° C), wrpaer BaxHyi0 poab B TenjooGMeHe
u otGorpesaer artMoctepy. [lo pacueram B. H. Crenanosa, B okeake
cogepxutea okoao 31 8.10%7 x tenna — B 21 pas Goabiue, Yem B ar-
Mocepe.

[ToMHMO OTMEYEHHOTG 3HaueHHA ruppocdephl B TenaoBoM GalaHce
3eman, HeoGXx0mHMO OGpaTMTh BHHMaHHE HA OUeHb BaXXHYIO poib,
KOTOPYIO Hrpaer ruapochepa B nepepacnpeleneHH Tenaa Ha 3eMHO#
NIOBEPXHOCTH.

B uenom pas noBepXHOCTH 3eMad paauaudoHHBI 6ananc Rnoe
¥ 3aTparbl TeRAa Ha HcnapeHHe H TensoofMeH ¢ atmochepoil Buen +
+ Barx NOAROCTHIC 6a/TAlCHPYIOTCA, HO HA PA3JHYHBIX LWIHPOTAX 3TO YHeE
He Habmopaerca. B 3ksaTopranbaoi uacTl wiaHeTh! Roos => Ouen + Bar,
B MPUNOAAPHBLIX paHoHax cooTHOoWeHHe ofipartnoe (puc. 3.1,a). YUrobhl
M3GBITOK TENA B HU3KUX M Ae(pMUHT TeNa B BICOKHX LUHPOTAX B UEAOM
a8 3eman GanaHcHpoBAANCH, HEOGXOLHMO CYILECTBOBAHKME NOCTOAHHO
ASHCTBYIOUIErG MEXAHH3MA Nepeaavyn Temia K3 3KBATOPHAJbHO# 30HBI
K noaocam. OCYIecTBAAT 3TOT [IEPeHOC Tellla B OCHOBHOM OKeaHCKUE
Tewenun. Duanyeckoh npHUHHON TeueHHH CAYMMHT BePTHKaJbHbIR KPYro-
BOPOT BOjb B OKeAlle, BLI3BAHHBI OMATL JKe HEPpaBHOMEDHEIM €ro Harpe-
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Puc. 3.1. Pacnpefenchne Ha aeMHOM Wape:
O — pagHaALHOHHOrO GadaHca MoBePXHOCTH 3eMAH Reus [ H CYMMU TENNOBWX 33TPAT Ha
HEnapeMHe W nepefawy Tenna atMocdepe Oue + OF. 2; 6 — nenapsemocth zo 4, ocaskos
x 4. & Temneparypbl Boaayxa T 2a AHBapb § H HioAb 0; THINIALWA KAWMATOB 3eMAH 1o
B_I1. Aancoey: ApkT — apkTHYyeckul, AHT — arraputHdecknfi, CapiT — cyBapKTHuecKHH,
Caut — cybaNTapKTHYSCKHA, ¥M — yMeperHua, C?.rp — cyGrponkueckns, Tp — Tponiue-
ckHil, CIKkB — cy§sxBaTOpHANLHLE, KB — 3KBATOPHANBHEL

Bom. B BBICOKHX LIHPOTAX XOAOQHME (¥ No3TOoMY Gonee MIOTHLIE) BOIb
ONycKaKTCA HA AHO M OBHXKYTCA B CTODOHY MeHee NJAOTHHIX (Bonee
HarpeTwx) BOA K 3KBaTopy. Ha nNOBePXHOCTH MPOHCXONMT ABHKEHHE
BOW OT 3KBATOPA B CTOPOHY BHICOKHX IIHPOT, KOMNEHCHPYIOWIEE ONycKa-
Hie BOA B BBEICOKHX IWMHPOTAX H NEpPeHOCsLee B 3TOM HAMpaB/leHUuH
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HaKOIMIEHHOE B 3KBATOpHanbHON 3oHe Tenno. OnHcadHbI MexaHuam
NPUBOANT K HEKOTOPOMY BbIPABHHBaHHIO TEMVIOBLIX pa3jH4Hil B HU3KUx
il BHCOKMX wwHporaX, Takum ofipa3oM ¥ ITOT MeXaHH3M cnocoBeTey
PeryJHpOBaHHIO TEMJAOBLIX NPOLECCOB Ha NIaHeTe.

ChaegyeT N0GaBHTBb, UTC B Pe3yJbTaTe HEPABHOMEPHOro pacnpene.ue.z
HHS TEnJa HA 3eMHOM llape CKAAALIBAETCS HePABHOMEpHOE paclpesce-
HHE aTMOC(EPHOTC AABAEHHF, TEMAEPATYPEl BO3AYXA H HCNAPAEMOCTH,
a takke aTMocdepHnx ocamkos (puc. 3.1, 6).

3ameTHM, YTO HCNApAeMocTb (NOTEHUHANbHO BO3ZMOXHOE, T.e. He
JHMHTHPYEMOE 3anacaMH Boabl HCNapeHHe B SAHHOM MeCTe NPH Cy-
UIECTBYIOLUHX ATMOC(EPHBIX YCAOBUAX) H TEMNEPATYPA B UEIOM NOBTO-y
PAIOT KPUBYIC pacnpefeleHtst Nno WHPOTE PaaHALHOHROTO Gananca, ow
KOTOpoH oHH 3aBhcAT. OOpawaer Ha cefqa BHHMaHHe M TakoW ¢akT
{puc. 3.1, 6). B ycnopusax apkTHueckoro, cy6apKTH4YeCKOro, aHTapKTHUe-
CKOro H CyaHTapKTHUECKOro, a TaK¥e YAcTHIHO YMEPEHHOro H KBATO-
PUATBLHOMO KJAMMATd OCAAKH X MPEBHINAIOT TEOPETHUECKH BO3MOXHOE.
HCTlapeHne (dcnapsieMocTb 2p); 3aech HabaoaaeTcss H3ObITOK B.nama
H pacnofoxeHH ofaacTH ¢ U3OHITOYHBIM YBAAXKHEHHEM («HHAEKC CY-
XocTH» 2p/x<20,45, no M. . Bynniko) — apKTHUeCKHE MYCTHHY, TYHA-
pa, MeCOTYHIPA, anbNuicKHe Jyra U 3aHATHIe JecaMi ofaacTH ¢ aocTa-
TOUHBIM yBAAXHeHHeM (2p/x = 0,45 == 1,00). B yesoBusax cyGrponuye-
CKOTO, TPONMHYECKOrO, CYG3KBATOPHANBHOrC H YACTHUHO IKBATOPHANBHO-
ro KIMMaTa oOTMedalTcd, HaocOGOopoT, NPEBHIEHHe HCMapsAeMOCTH Haj
OcaaKaMH H fe(pHUHT Brark, 31eCh pacloNOXennl 08AaCTH C HEQOCTATOY -
HbIM yBAaxHeHHeM (2o/x = 1,00 = 3,00) — necocrensb, xcepodphTHAR
cyOTponuuecKan PACTHTEABHOCT U cyXHe 00/1acTH NOAYNYCTHAbL H Myc-
ToIHB (Zo/x>>3,0). YenoBusi ypaaHeHHA, Kak GyaeT nokazaHo aalee,
HIPAKT BaXHeHW YW ponb B GOPMUPOBAHHUY BOJHOTO Hananca W FHApo-
JOrHYeCKOro PeXHMa PeuHbix GaccefiHOB M o3ep.

3.3. KPYTOBOPOT BOHDBI HA 3EMHOM IIAPE

Kpyzoaopor aodni na 3eMHOM uiape — OCHOBHAA OCODERKOCTL 2ud-
pochepur Jeman u npupodneix ycaosuld nignerst @ yeaom. Kpyzosopor
8006l CO30GET OCHOBHOL MEXQHU3M nepepacnpedesenus na 3emae se-
WeCcTaA U 3Hepauu, obBeouUHAReT 8 efuHOe yeaoe He TOALKO B00HLIe
00BEKTB, HO U PO3Hble 4acTd RAAGHETSH,

B kpyroBopoTe BOAL Ha 3€MAOM LIape MPOARAAETCA eZUHCTBO
NPUPOAHBIX BOR 3eMAN H HX CBA3b ¢ aTMocdepoll, autocdepolt, GHocde-
poi. B. 1. BepHaackuil nucan: «Jiw6oe nposasiedue npupoaHod Boan —
raeTuepHulil nen, Ge3MepHbll OKeaH, pekd, TIOYBeHHbll pacTBop, reisep, |
MHHEPAJbHbIA HCTOMHHK — COCTABJSIOT €AMHOE UeNoe, NpAMO HIH Koc- |
BEHHO, HO TNYGOKO CBAZaHE MeXaxy co6oil, ¢ aemHoil armocdrepoi |
H C MHBLIM BELLEeCTBOM» . 1

Bepuadexuid B. . WaGp. cou. M, 1960. T IV Ku. 2. C. 24, \



¢pusHUecKo# MPHUHHON KPYroBOPOTA BOABI HA 3€MHOM LUAPe CAyMHKaT
co/HEYHAs SHEPruA H cuJaa TaXecTH. CoaNe4HaR Inepeus, Kak ObA0
1oKA3aHO Bhle (pasa. 3.2),— 3TO NPHUMHA HATPEBAHHS H MOCAENYIOlLle-
ro ucnapexns Bogw. HepaBHomeproe pacnpenesneHne no 3emJje COMHEY-
Hol SHEPTHH NPHROJUT K HEPABHOMEDPHOMY paclipene eH 0 aTMochepHo-
ro AaBJeHHS, BhLI3LIBAET BO3AYIWHBE NOTOKH — BETphl, MepeHocALIHe
ACHAPHBUIYIOCA BJAry — BOSAHOI nap — H Co3AalK0lKe BETPOBLIE Teve-
Hua B oOkeaHe. HepasBHomepHoe pacnpeaefeHye CONHEUHOH 3IHepruH
NPHBOAMT TAKXe K HEPABHOMEPHOMY PACTpefe/eHHI0 NJOTHOCTH BOSHI
B OKeaHe H, KaK CJeACTBHe, K BO3HHKHOBEHHIO MJIOTHOCTHLIX TEYeHHH.

Cuna rascecty BHHYXAAET CKOHASHCHPOBABILYIOCH B aTMochepe npu
6JArONPHATHHX YCAOBHAX BJIary BuinadaTe B BHAE aTMOChEpHBIX ocaa-
KOB, @ TaK)Xe BCE€ NOBEPXHOCTHHIE W NOA3EMHbIE BOAB CTEKAThb CHAuana
K HPEHHPYIOLIMM MeCTHOCTb DekaM, a B KOHEYHOM CHETC K OKeaHy.
EcrecTBeHHO, UTO CTEKaHHE BOA NOJ BeACTBHEM CHABI TAXKECTH 00 bACHA-
eTCA HAKAOHOM MOBEPXHOCTH 3eMJIH U COEB B 3eMHOH KOpe, 4TO, B ¢BOIO
oyepelb, CO3AALTCA TEKTOHHUYECKUMH H reoMopdoJorHueCKHMH npouec-
CaMH.

B Kpyrosopote BOAE HA 3EMHOM llApe NPOABJAKTCA 3aKOHOMEPHO-
CTH COXpaHeHus BemecTBa H BoaHoro Sanasca (rada. 3.3). B raGauue
NpHBEAEHbl TOAOBHE BeIHYHHB TepeHoca Boa B OObEeMHBIX eXHHH-
uax (kM®), a TakXe BHPaXKEHHHE B MM cJ10A. B ypaBHeHHsX BOQHOrO
fanaHca 3eMad B neJOM ¥ OKeaHa ¥ CyLH B HACTHOCTH HE YUHTHIBAMHCh
HHYTOMXHBE 06beMbl BOOOOGMeHa 3eM/Iu ¢ KOCMHYECKUM NPOCTPAHCTBOM,
a TakXke 3aTpaThl BOALI B mpolecce (OTOCHHTE3A H HECYILeCTBeHHOP
HOCTYNAE€HHE BOABl BCASACTBHE RErasauuu MaHTHK (cMm. pasa. 3.1). It
BEeJIMYWHEL 32B€A0MO BO MHOTO pa3 MEeHbLUE BO3MOXKHBX OHGOK pacuera
APYLHX COCTABAAIGUMX MHPOBOTO BOAHOrC 6ajaHca. 3aMeTHM fONYTHO,
YTO HAHGOMBIIYIO TOUHOCTb UMEIOT RAHHbBIE 06 aTMocepHEX Ocaakax Ha
TEPPUTOPHH CYIIH, O PEYHOM CTOKE, NOATBEPIKAdeMble NPAMbIMH Ha6MI0-
neHHsimu. HakMenbinyo TOUHOCTE HMEIOT AaHHble 06 Hcnapenuk K ocal-
Kax B MHpOBOM oKeaHe.

B rao6anbHoM KpyrosopoTe BoAb (puc. 3.2) BHAENAIOT ABa 3BeHa:
OKeanuteckoe 3@eno, npepcrasnasiouee coboli MHOMOKpaTHO NOBTOPSIO-
WHiicA UHKA: HCMAPeHHe ¢ MOBEPXHOCTH OKEaHa — MEPEHOC BOAAHOIO
napa Kaj OKEAHOM — OCALKH Ha MOBEPXHOCTb OKEaHA — OKEaHHYECKHE
TeyeHusl — Hcnapeue H T.4. (A Ha puc. 3.2); marepuxosoe 38¢r0,
npeacrasisioulee coGofl MHOTOKpPATHO NOBTOPAKLtHHACA [HKA: Henape-
HHe ¢ NOBEPXHOCTH CYLH -— MEPEHOC BOASHOrO napa — OCAaJAKH HA no-
BEPXHOCTb CYLHM — MOBEPXHOCTHEIA H TNOA3EMHLIH C€TOK — HCNapedHe
T A. (5 u b’ napuc. 3.2), O0a 3Beda cesg3anbl Mexny coGod nepeHOCOM
BOASHOTO NAPA ¢ OKEAHA HA CYWLY H, HAOG0POT, NOBEPXHOCTHBIM H N0A3EM-
HbIM CTOKOM C CYLUH B OKeaH.

C oKeana eXerofHo ucnapserca B cpepueM 505 Toic. km®, BOsBpanta-
eTCH B OKeaH B BHAE aTMoc(hepHbX ocaakos 458 Twic. km® Ucnapsieres
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Puc. 3.2. Cxema raofanbHOTO KPYroBopoTa BOABL
A OHeaHWyecKoe 3BeHo, 5, 5’ — marepHKOBOE 3BEHO € NOBepXHOCTHOA B w noazemunoit 5’
HACTAMN:
! oKeaH (Z.x — HCRAPEHHE, Xox — OCAAKH), [f — 06JACTH BHEWIHEro €TOKA CYWW (2l —
UCUAPLHHE, X{ — OCAAKH, i — nnnepmocmuﬁ w— nomuuuﬁ ¢rok); Hf — ofaacTH puyt-
PeHEETD CTOKA cyWH {z¥ — Hemapenie, k¥ — OCAAKN, §' — noaepxnmuuﬁ w’ — nogaeMauf
CTOK); f — NEpeHoc BAATH B ATMOC(HEDE, P — OKEAHHYRCKHE TRMGHHA, # H ' — HHOHILTPALAA,
NOABEM B HCNApeHHE BoA B rpyHTax

¢ OKeaHa, TAKHM oﬁpasom foabuwle, 4eM BO3BPAlLACTCA ¢ OCAAKAMH,
PasHoCTb B 47 THIC. KM® cOCTABAAIOT BOABI, KOTOPbIE NEPEHOCATCA C OKea-
Ha HA Cywly B BWIAE BOASTHOTO napa. TakuM ob6pasom, B OKeaHuueckoe
JBeHO KPYroBOpoTa Boam Ha 3emae BosJaedeHo 458 twic. kM® Boxsl B roa,

Ha nosepxnocts cylnu exeroaHo smnaxaer B cpeduem |19 Toic. km®
aTMocdepHBIX ocaakoB. OHH C12ralTes U3 BoaH, ucnapusweficd ¢ no-
BEPXHOCTH carum (72 teic. kM%), M BAark, NpuHeceHHO# ¢ OKeaHa
(47 Toic. kM°). Takum oGpasoMmM, B MaTepHKOBOM 3BEHE KPYroBOpOTa
HOABI HA 3em.ne npuHHMaer yuacthe 72 Toic. kM® BaXHo OTMeTHTs,
uTO H3 72 THC, KM® HCNapAIoNIEHica eXeroNHs ¢ NOBEPXHOCTH CYLIH BOALI
30 thc. kM® (42%) nNpHUXOAHTCA HA TPaHCNHPAUHIO PACTHTENBHLIM
TGKPOBOM.

BonooGMen MeX Ay cyllefl H OKeaHOM COCTABJACT, KAk YIKE yEa3bBa-
Aoch, 47 Thic. KM® BoAb B rofl. [Mepenocumasn ¢ okeaHa prara Bo3Bpalla-
®TCS B HETO ¢ PaBHBIM efl Mo BeJIHYHHe MaTEPHKOBLIM cTOKOM. MaTepuko-
B8bIl cTOK (47 Thic. KM® BOAB! B roj) ClAraeTcs H3 NOBEPXHOCTHOTO (¥ =

= 44 7 Thic. KM3 B TOA) M ROA3EMHOTrO, He JPEeHHDPYEMOro pekaMn (w =
= 2, 2 ThiC. KM® B roa) . [NopepXHoCTHUHA CTOK, B CBOIO O4epedb, BRIIO4aET
ROAHBIA CTOK PEeK, BNaJalluHX B oKeaH (yp = 41,7 teIC. KM> B roa),
Il e AHHKOBHIH CTOK (¥a = 3,0 Thic. kM® B roa). HOCJleJ:LHHH npeACTaBAs-
T cofoH pa3rpy3Ky MOKPOBHBIX JIEIHHKOB B BHIE OTKNAAbIBALIKXCA OT
Hero aficGeproB H MOCTYNVIEHHE HEMOCPEACTBEHHO B OKEaH Tanol BoIbl H3
MOKPOBHRIX JeIHHKOB, Hanﬁo.nbluylo yacTb JEIHUKOBOTO CTOKa jaeT
Anrapkruga (2,3 Toie. kM® B ron).

PaccMoTpeHHas Bullle ¢XeMa KPYrOBOPOTA BOABI HA 3€MHOM llape
b medcTBUTEAbHOCTU Bodee coXKHa. Bo-nepBbiX, NepeHoC BJArkH ¢ OKeaHa
na cymy B pasMepe 47 ThiC. KM® B roa NpakTHYeCKH €CThb Pe3y/bTHUPYIO-
kil BiaronepeHoc uepe3 rpaHuuy okeaH — cylua. [lo naHHbBIM a3podo-
'MyecKHX U3MePeHH yCTaHOBJIEHO, MTO MOJMHLH NepeHoc BJark ¢ OkeaHa
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Ha cywy paseH 10l ThC. km® B oﬁpaTHom HanpaefeHHH — C CYLUH Ha
OKeaH — NEPEHOCHTCs OKOI0 54 thic. km®. Tlonarawo?, 4T0 H3 3THX
54 Thic. XM° BoAW OAHA uacTh (19 Teic. kM®) — pesy/ibTaT HCnapeHHs
OKeaHHUeCKOH BOMBI, Bhinasllel Hag cyuledl B BuOe 0CaaKOB, a Apyraa —
35 TBIC.KM® — Ta Ke OKeaHHYecKas BOJAA, NpoINEMIIAs HAj Cylle#
«TPAH3UTOM>.

Bo-BTOpbIX, NP WCCRENOBAHUY FHIPOJOTHYECKHX NPOLECCOB HA cylle
Oo4yeHb BAXKHO YUYHTHIBATDH, 4TO CyLLA noapasjensaercd Ha JBe 4acTH —
06AaCTY BHeWReS0 CTOKA, OTKYAa BhiNaBluue aTMocdepHble ocanku Tak
HJTH HHAuE NOocTYNawT B Muposoll oKkeaH, H 00AacTi BRYTPEHRE2D CTOKG
(Geccrounvie obaacru), ve paowue ctoka B Muposoit oxean. Ha noaio
obaactell BHENIHETO ¢ToKa mpHxoautcs 809 naomaan cyun, Ha A0MO
obnacrefl BHyTpeHHero croka (BeccTounmix) — 20%.

Taasnbii 60d0pasden 3emnoeo wapa AeHT BCIO CyIIy HA ABA CKJO-
Ha: NepBbli — €O CTOKOM pek B AtnaHTHdeckH#i 1 CeBepHbli JIeRoBATRHIA
okeanbl (60% nsowlaan cylWx) W BTOpoH — cO cTOKOM pek B THxuii
u Hunuiickuii okeanwm (40%). [naeHeifi Boaopasaes nNpoXOAHT no
IOxHo#t u CesepHoit Ameprke oT Mbica lopu no Anpam, CkanucTbim
ropam go GepuHroBa nponuBa, no BOCTOUHOMY Haropbi AsHH, Nepeceka-
eT ero B IWHPOTHOM HANpaBJAeHHH, a 3aTeM NPoIo/IKaeTea BAOIb BOCTOU-
Ho#H okpanHbt AQprkn u ee xHOHA okoHeuHocTH. K 6acceitny CesepHoro
JlepoBuroro okeana otdocuren 15% Bceeit naowmwanu cyuwin, Atjaadtaye-
ckoro — 34, Taxoro — 17, Unguickore — 14%.

K naubosee oGLUINPHEIM 06NACTAM BHYTPEHHErD ¢ToKa (0eCCTOUHBIM
o6aactaM) otHocATeA: B EBpone — BoaocGopHbli 6acceits Kacnuiickoro
Mopfi; B Aaun — o6upHags TypaHckas HUAMEHHOCTh, BRAOYAKIASA
BodocBopHLle BGacceiHbl Apanawckoro Mops U o3. Baaxam, nycThiHH
Anawans, M'o6u, Takna-MakaH, 4acTb ApaBUACKOTQ MONYOCTPOBA H AD.;
B A¢ppuke — nyctwnu Caxapa, Jlusmilickan, Hy6uitckaa, Kanaxapu,
BoaocBopnl o3ep Haa, Pyaoabg u ap.; 8 CesepHoil AMepHKe — MYCTbIHS
Boapuwioro Baccefina, srawuan pafion Boabuloro coneroro osepa u np.;
B lOxHno#t Amepuke — Bogoc6opm osep Turukaka — [loono, moayny-
cThHHbIe mato Ilatarowuu u aAp.; B ABCTpaliMd — 3anajHas M [eH-
TpajbHafA YacTH MaTepuka (GoJee 50% Beed nJOLAAH).

B ef6nacTsix BHeuIHero croxa exeroaHo seinazaer 110 toic. kM® ocaa-
KOB, a HCmapsercs 63 thic. kM® Pasuuua (47 thic. kM%) W cocrasaser
MATEPUKOBEIA CTOK B OKeaH. B o6nracTAX BHYTPeHHero ¢TOKa Bbinajaet
B ofieil CNOXKHOCTH 9 Thic. KM® OCAJKOB B oA M BECh 3TOT 0OBeM BOAbI
B KOHeUHOM cuete HCnapsieTcs.

Bee Kpynseiiine peku Mupa ApeHUPYIOT OGJACTH BHEIIHEro cToka.
Ho u B obaactsx BHyTpeHHero cToka (BeccTouHbX ofacTx) HMmeroTes
ACBONBHO KPYMHBiE PEKH C CYMMADHLIM CTOKOM OKoJ0 | THIC. KM® B roa.
Cpenu stux pek Boara, Amyaapesa, Cupaapes, Hau. Ha aonro Boaru
NPUXOAUTCSl OKOMO '/4 cToka Beex pek BeccToumbix ofnacreil. Pexwu
B OeccToyHhiX ofaacTsx HecyT CBOM BONB B 3AMKHYTHe GecCTOUHRE
03epa, TAe 3TH BOJLI H HCNAPSIIOTCH.
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Ocagky Ha MoOOM yyacTKe CyIWIH CKAaAblBAIOTCA H3 «BHELIHHX»
0CafIkOB, CKOHIEHCHPOBABIINXCS U3 BOAAHOrO NAapa, NPUILIENIIero H3BHE,
H «BHYTDEHHHX» (WM MeCTHBIX) ©0CaiKOoB, CKOHIEHCHPOBABLIHXCS H3
BAArH, UCNapuBlUeHics ¢ NOBepXHOCTH HAHHOTO KOHKPETHOTO y4acTka
cyLH. DTOT CAOXKHBLA MHOPOKPATHO NOBTOPAIOILHMACA NPOLECC HA3EIBALT-
CA BRYTPUMATEPUKOBHM 6A020060POTOM.

Pacemorpum ero HeckosabKe nogpobHee. [TycTh cocTaBafiollke BAA-
rooGopOTa HAK OTPAHHYSHHBIM YYaCTKOM CYLIH 33 HHTEPBaJ BpeMeHH Af
GyayT 3alaHbl ChefylOWHMH BennunHaMd (puc. 3.3). C aTMochepHbIM
BO3AYXOM NOCTyNaeT H3BHe Baara oObvemoM A. BesnnuwHa ucnapenns

Puc. 3.3. CxeMma BHYTPHMATEPHKOROTO
BAzroofopoTa

¢ MOBepXHOCTH 3eM/u paBHa z. Ocafku MoryT GbTe NpesctaBjeHbl Kak
¥ = x4 + X, e X, — BHeWHHE oCaJKH H3 BOASHOrO napa, npullegue-
ro uspHe A, X, — BHyTpeHHWe (MecTHble) ocaaku. Yacts ocapxos
nepexoauT B BOAB NOBEPXHOCTHOTO y H MOA3EMHOro W CTOKA.

3a nmpeaeanl yyacTka OyjaeT BblHECeH BOAAHOH nap, KOAHYECTBO
KoToporo C BKAIOMAET Kak YacTh NpHILEAIleH H3BHe, TAK H UacTh HCna-
puBUledics Braru B npegenax yyactka. Beanunna € moxer OuTb Bblpa-
MeHa TpeMf cnocoGamu:

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

Bce Tpu ypasHeHus ToXaecTBeHHEI. [lepBoe 1 BTopoe TOXAECTBEHHBI,
TaK KaK X = X4 + X;, a NEPBOE H TPEThe — MOCKOAbKY JOAMHO BEINOJ-
HATBCH ypaBHEeHHe BOAHOrO Gafadca AJS ydacTKa CYUIM:

xr=2z4+y+ w (3.4)

Baxuoii xapakTepucTUKOH BHYTPHUMATEPHKOBOrO BJAaroofopora ciy-
MUT OTHOIIEHKE BHEIUHHX H BHYTPEHHHX (MECTHBIX) OCAAKOB X4/X: HIH
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OTHOLIEHHE BCEX OCAJKOB K BHelUHMM ocaikaM x/x,. [locneanion senn-
YUHY HA3bIBAOT Ko3dpuyuenrom 84a20060p01a: Ken = X/x4 = (X4 +
4+ %) /x4y =1 4+ x:/x4 Ilo O. A 1posgosy .

Kexn =1 + zL/(2ua), {3.5)

rae z — HCmapenwe ¢ paccMaTpHBAEMOr0 YYacTka cywd, L — anuHa
y4acTKa, # — CPeJHAS CKOPOCTh BO3LYLIHOTO NOTOKA, @ — CPefHee BAa-
TOCOAep<aHHe BO3AyXa Ha HABETPEHHOW CTOpoHe yuyacTka. M3 ypaBHe-
HuA (3.5) cneayeT, YTO HHTEHCHBHOCTb BHYTPHMATEPHKOBOTO BAArcobo-
pora TeM GoAablue, yem GoAblle pa3Mep TEPPUTOpPHE B Goabule Henape-
HHe, H TeM MeHblue, yeM GoAblle BAArocolepKaHne NpUXOSAILETO H3BHE ™
Bosayxa. /lna HeGonbWUX NO NACLWLAAH YYACTKOB CYWIH Ky NpHOAHIKA-
etcA K 1. Beauunna K., CBHEETEABCTBYET 0 BO3MOXHOCTAX Braroobecne-
YeHHS TePPUTOPUM 32 CYET MEeCTHbX pecypcoB Boabl. B 3acymauseix
pafioHax K., MeHblUe, B YBaaXcHeHHbXx — Goabwe. B cpeanem s
KOHTHHEHTOB TOMY4YeHBl cJaeayoulHe BeauduHbl Kp,: EBpoma — 1,42;
Azua — 1,62; Acbpura — 1,42; Cesepnas Amepuxa — 1,54; IOxuasn
Amepuka — 1,68; Asctrpasus — 1,14,

B npemenax kamnoro BoIHOTO 0GBLEKTAa NPOHCXOIHT 0OMEH BOJ,
KOTOPBIA NOApa3AensaT HA BHelUHWH H BHyTpeHHUN. Brewnud 800000-
MEH OTpaXkaer creneHb OGHOBAEHHS BOJ BOAHOTO 00BEKTa B pesyabrare
NOCTYNVIeHUA BOJ H3BHe (Ocalku, CTOK) WJIH CTOKa BOIBl W3 AAHHOTO
ofbexta. Buryrpennuid sodoobmen — 3TO nNepemellleHHe BOJ BHYTPH
ofbeKra B pe3yabraTe BEPTHKANLHOIO MJH TOPH30HTANBHOrO nepeHoca
B CAMOM ofbekTe. ITOT BogooOMeH CBA3aH yXe He ¢ BHEIIHHMH YCNOBHS-
MH MMTAHHA BOAHOTO O0DBEKTa, a C €ro BHYTPEHHHMH KHHAMHYECKHMH
npoueccamt.

HHrencHBHOCTL BHeluHero BoooGMeHa BeCbMa TIPHOIHKEHHO MOXKET
GuITb OXApPAKTEPH3OBAHA ¢ TIOMOWLLIO KOIGiuLiteRTa YCAOBHOZ0 8000-
obmena K,, npeacraBasiowero co60i OTHOMEHWE NPHUXOAHBIX HAH pac-
XOAHBIX 41€HOB YPaBHEHHA BOAHOro Gananca K cpeivemy ofbeMy BOA
B BoAHOM o6bexkTe V B nHauGoaee obuiem BHAe 3TO OTHOLIEHWe PaBHO

_ h4+Wi=X _ VH+W,=2
Ko = V = vV , (3.6}
rie Y — NPHTOK NOBEpXHOCTHHX BOA K BOAHOMY 06BeKTy, Wi — nputok
NOA3EMHBIX BOA K BOIHOMY 06Bekry, X — OCAJIKH HA ero NOBEPXHOCTH,
Y, — orTok noBepXHOCTHBEIX BoA M3 BogHoro ofbekta, W — duabtpa-
uusl BOJ H3 BOoOHOro ofbvekra, Z — WenapeHue ¢ ero nobepxHocTH. Bee
XapakTepPHCTHKH, KpoMe V, uamepsiorcs B M® win kM® B roa, V —
B M° uau kM’ TIpu BoiuucaeHUU Ko AJIST BOAHBIX OGBEKTOB HEKOTOPBIX
THNOB B dopmyae (3.6) MOryr orcyTcrBOBaTh OTAR/BHbBIE UJIEHE: HATIPH-
Mmep, gna aeanukos Y,, W, W. npaktuueckn paBHbl HYJO, IAA CKeaHa
Yo =0, Wy~0.
Taxum obpa3zoM, K, NokasblBaeT, CKOJIbKO pPa3 B roay CMeHTKOTCH
BOJAL B BOAHOM 0ObekTe (npu K> 1) HaW kakaa yacts 00beMa BOUH
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CMEHAETCA B TeHEHHe roaa (npH K,<<1). B ofoux cayuanx aonyckaercs,
yTO TIPOHCXOANT HE MONHOE MIHOBEHHOE NepeMellHBaAHHe BOAK B BOIHOM
o0bexTe, 4 BHTECHEHHE «HOBOH» BOAONH «cTapoii» BOLDL

Bennupna, ofpatHas kosdduuHenTy ycaI0BHOrO BoA0OOMEHA, Ha3bl-
BaeTcsl nepuodom YCAOBHOZO B0000GMEHA WIAH NepuodoM YCAOBROZO
80306MH08AEHUR BOO!

T = 1/Ks. (3.7)

BennyvHa 1, XapakrepH3yeT BpeMa, B T€UEHHE KOTOPOTO IPOH30HAET
noJaHas 3aMeHa BOA B BOLHOM O6beKTe PH NPHHATOM BhIILE JONYILEHHH;
T H3MEPAKT B rogax, echn Ky > 1, ¥ B 1oaAX roga {ee MOXKHO BLIpa3nTh
B ¢yTKax), eciu Ky<1. Tak, Hanpumep, B npouecce eXeroiHoro BOAO-
ofMeHa NpuHEMaeT ydacTHe 505 ThC. KM® OKeanwueckuX BOA, T.€. BCEro
0,04% ux ofmero o6bema. [lepuoa ycAOBHOro BO3OOHOBJAEHHS BOI
Muposoro okeana coctasur: 1337-10%/505.10° = 2650 aer. Toxosoii
crok Beex pek (41,7 Toic. km®) noutn B 20 pa3 Ooablue ofweMa BOAHI,
eAMHOBPEMEHHO B HMX Haxomsuerocs (2,12 twic. kM%), [MostoMy Boab
B pexkax BO3OGHOBJRIOTCA B cpedHeM 3a 2120/41700 = 0,051 roga, van
|9 pueli. AHAJOrHUHBIC JAHHBIE O NEPHOIAX YCJAOBHOrO BO3OGHOBJACHHA
BOI LS APYTHX BOgHBIX 06bektoB, no K. [1. Bockpecenckomy, npusesne-
bt B Tabn. 3.1.

Baxcnan u nosan 3a0aua coBpEMEHHOL 2u0pos0eil — 3TO DYELHKO
BAURNUR XOIRACTBENNON OEATEALHOCTU KO NPOUECCHL KPYy2oB0pOTa 6006
u Bo0HbBle pecypcst.

B TekylueM cTOMETHH CYLIECTBEHHO BO3POCTH O6HEMEl 6e3BO3BPATHO-
ro sogonorpedaenus. OQHAKO 3aMETHOTO BAHSIHHA HA KPYFOBOPOT BOJM
B MaciuTafax Bcel 3eMJH HAH JaXKe KOHTHHEHTOB H KPYNHLIX PErHOHOB
3TH 0O'bEMEl BOAH, NO-BUAHMOMY, HE OKA3aJH, TAK KaK H3bATHE BOAL! H3
BORAHBIX 0GHEKTOB AOMKHO GbIC ¢ HeH3GeKHOCTRIO NPUBECTH K yBeJaHe-
HUIO HCNapeHHN, BHYTPHMAaTEPHKOBOTO BRarcofMeHa M, cJedoBaTebHO,
armoc(hepHEIX OCAAKOB, U XOTH OBl YACTHYHO KOMMEHCHPOBATh NOTEPH
soa. ITosToMy MPHMEHMTENLHO K KOHTHHEHTaM, a TeM 6ojee K nnaHere
B I1eM10M TEPMHH «6238038pATHOE ROTEPUY MOXKET HCIIO/h30BATLCS JHUIL
ycnoBHo, KoHeuHo, Ge3po3BparHoe (B TPaAHUMOHHO NOHUMAEMOM CMBbIC-
Je) BoJonoTpebaeHHe CyLlecTBEHHO BJAKSeT Ha BOAHbIe pecypekl HeBonb-
WHX PErMOHOB, OTAENLHBIX peuHbIX GacceiHoB W BogoeMoB. Tak, Beaen-
CTBHE H3LATHA BOABI HA OpPOLIEHHE CYINECTBEHHO COKPATHACA CTOK
MHOTHX pek MHaun, B HaweH cTpaHe yMeHbIUMJCH CTOK B YCThAX pek
Boaru, Jnenpa u ocobenno Amynapes, Coipaapbu, Tepeka.

EfuHCTBEHHBIM aHTPONOTeHHBIM (hakTOPOM, AeHCTBUTENBHO OKa3ap-
LWIAM BAUSIHHE HA KPYTOBOPOT BOAL H MPHBEAIUUM K H3BATHIO M3 5TOTO
KPYrOBOPOTA HEKOTOPOro o6beMa BO/bl, GblO HAKOMJIeHHe BOAEI B BOAO-
xpanuanwax. CoszaHue BOZOXPaHMNLL, Kak mokasaHo B rtaba. 3.2,
NpHBeJIO K YMEHDbLIEHHI) NPHTOKA BOJ B OKeaH ¥ K HeKOTOPOH 3afiepXKKe
Haf104aBLIerocs NOBhILIEHUA ero YPOoBHA,
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34. KPYroporoT COAEPXAWMHXCA B BOAE BEWECTB

K uueny HauGonee PACNPOCTPAHEHHEIX BELIECTE, COXEPKALUMXCHA
B BOAE H yYaCTRyloMUX BMECTE ¢ BOAOH B ee rJ106a/bHOM KPYroBOpoTe,
OTHOCATCA PacTBOPEHHLIE B BOAE COAH, B3BellleHHbie BEECTBA H rasbl
Hna 3Tux BelweQrs ectb, 0AHAKO, H APYrue ¢NOoCofhbl mepeHoca, NOMUMO
BOLHOTO.

Kpyrosopot coneir. C noBepXHOCTH OKEaHa B aTMoC(epy npH BeISPo-
CE€ BONHCHHEM H (hH3HUECKOM HCNAPEHHY €XEeroZHO BMHOCHTCH B cpeaHemM
5:0 Mapa. T coney, posppaiwaerca o6parno 4,5 MAPA. T ¢ aTMOChEpHBIMA
CCARKAMH H NbliepaTbMA uacTHuamu '. Pasnuua (0,50 mapa. T) — 3to
COJIH, KOTOpHE NepeHocATcs B aTMocepe ¢ OKeaHa Ha cylny. 3HAUHTeNb-
HO GOJIbILE COMIEN MOCTynaer exeroAHo ¢ cyln s okean (4,53 mapa. 1).
[Tocnennsist Be&MMynHa ckNafbBaeTCs H3 NOCTYTIACHHSA cojell ¢ peyHRMH
(3,1 mapa. 1), Hepnukoswmr (0,03 MAPA. T) ¥ NOA3EMHBIMH BOAAMH
(1,2 mapa. T}, @ Takxe npu pactBoOpesun peunbix B3seceit (0,2 Mapa. T).
OCHOBHBIM HCTOUHHKOM 3THX COMEN CAYXHT NMPOLECC pacTBOPEHHS rop-
HBIX Nopoa NMOBE[XHOCTHHIMA H NMOA3€MHBIMU BOLAMH.

Pacuer mepenoca coneil Ha 3eMHOM Iuape PPOBEfEH C YYETOM HX
CpeAHed KOHUEHYpauuu B aTMOCGEPHBIX OCAAKAX H JNEAHHKOBBIX BO-
nax — 8—10 Mr#n, B peunslx M noa3eMHbX BOAAX 75 M 545 Mr/a co-
orBeTcTBeHHO. Hekoropoe nocrosinHoe Hakonnenue coedd B GeccToOUHBIX
oBaacTax He YUHTHBAIOCh,

Takum 06pasom, Ha 3eMHOM uape NPOHCXOAUT HARPaBJAeHHuH NPpo-
Hecc BuIHOCA codeil ¢ cywn B MupoBoil okean B pasmepe 4,53—0,50 ~
~4 Mapa. T/roa,

O6iuee KonHUECTRO cONE, PAacTBOPEHHBIX B Boaax MHpOBOro okeaua,
paBio, no B. H. CrenaHosy, 46,5-10' 1. [Mpu ofiteMe BOA B OKeaHe
1338 MAIH. KM® 3TO faet cpeAHIO0 CONGHOCTE BOIH OKOJO 35%0. B 06MeHe
COoMAMH OKeéaHa ¢ armociepoll MW cywed ywacTByeT He Gosee
4 MApA. T/TOA, YTo COCTABAAET BCEro OKOAO ONHON AECATHMHNNHOHHOMN
BoAu OBWEre 3arjaca coneft B okeawe. [103TOMY NOBAMATH CKOABKO-
HHOYAL 3aMETHO ga HM3MEHEHHe 3anaca Codeil B OKeaHe H CONEHOCTb
CaMOH OKEAHHYECKoii BOAbI AaXKeE AJNTENbHOE NOCTYNJIeHHE coneil ¢ CyIIM
HE MOXeT, TeM Goiee uT0 GOAbIIAST YACTh IPUHOCUMBIX COMEl Ocaxaaert-
Cfl HA AHO OKeaHa,

KpyroBopoT HanocoB. Hanocet — aro codepmauwsuecn 6 B00AbIX
00BexTax TEEpOLIe, 8 OCHOBHOM MUREPAADHBIC, HACTUYL, NOCTYRAIOWULE
6 a0dy 8 pesynrvTare po3uu IeMHOU ROBEPINOCTH U GHIMBIGANUR U3
EPYRTA U REPEROCU pbie GOCOH 80 B3GCLUEHHOM UALL BACKOMOM COCTORKILL.

KpyroBopor Hanocos Ha 3eMHOM Wwape MOXET NpOSBAATLCA JAKILDL
B re0JOrHY€CKOM M aciuTale BpeMeHH, KOToa B PazHHX paAROHAX NMAHETHl
CMEHHETCH XapakTep 3po3HOHHO-AKKYMYAATHBHOIO LHKAA: 3pO3HA Oca-

t COCTABNAIOINE Ganafca Comeli B Muposom okeane aannt no 0. A. Azexuny,
B. H. Crenanosy, B. H. Heaunenxosy n 0. K. Bopdoscrony.
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AOHHBIX NOPOJ HA MATEPUKe — CMblB HAHOCOB B OKEaH U (GOPMHPOBaHHE
TonULH OTACKeHHH Ha JHe OKeaHa -— TeKTOHHUECKOe NOAHATHE TOJlLL
MOPCKHUX OTJIOXEHHH M Npespallenne uxX B CyHly — 3pO3HA ITHX OTJAOKe-
nuit ¥ T.A. B KamOpit Xe KOHKPeTHEIA MOMEHT BpeMeHH MOXHC FOBOPHTh
JULIb O HANPABAEHHOM TIOCTYIJIEHHH HAHOCOB ¢ cylld B MUpoBO# okeaH.

QAHOBPEMEHHO C 3THMH I100a/bHBIMH DPO3HOHHO-AKKYMYAATHBHEMH
LUKJIAMH reoJOrHyeckoro macliraba speMeHM MPOHCXOAWT H mepepac-
npexeJeHHe conell HA 3eMHOM LIape, 0 YeM peub I1a Bblllle: PacTBOPS-
0TCA Ha Cyle rraBHHM 00pa3oM ocanouHble TOPOAL OKeaHH4ecKoro
npoucxoxneusi, OHH-TO H CTAHOBATCA HCTOUHHKOM COJIEBOTO CTOKA PeK,

OCHOBHBIM TIEPEHOCHHKOM NPOXYKTOB 3PO3HH HA NOBEPXHOCTH CYILH
CAYKHT CTOK TasblX M AOXAEBHIX BOA MO CK/IOHAM, CTOK BOA B HH3IINX
3BeHbSAX pPYCJAOBON CETH pedHLIX GacceHHOoB.

['omoBOI CTOK B3BEILIEHHBIX HAHOCOB DEK MHpA NPH CpefHell MyTHOCTH
peunbix Boa 0,375 xr/m® coctasaser 15,7 mapa. T (no B. B. Anexceesy
1 K. H. J/lucHuunoil), 4yTo gaer CMBEIE ¢ MOBEPXHOCTH CYIUH B CPEAHEM
150 T/xkM” uau 0,1 Mm/ron. daxTuyeckas 3po3ns NOBEPXHOCTH Cyll Ha
HECKOMBKO MOPAAKOB NpeBLILIACT BEJIHUHHY 3PO3HH, PACCUHTAHHYIO NO
CTORY HAHOCOB PeK B HX 3aMblKawlKX cTopax. [Ipesninenue QarThye-
CKOH 3PO3HH Ha pacCYHTAHHON N0 CTOKY HAHOCOB OODBACHACTCH TeM, UTO
OTPOMHBIE MACCHl TPYHTA, CMBITOTO TIIOCKOCTHBEIM H Py4eliKOBEIM CTOKOM,
HAKANAHBAIOTCS Y MOAZHOMKBA CKACHOB, Gosbline 00 beMbl HAHOCOB OT.a-
ramTcA B YCTbSIX H HA KOHYCAX BLIHOCA OBPAroB, PYUbeB, PEUHbIX IIPHTO-
KOB, Ha peuHbIX mo#iMax H T.a. Pazanuue Mexay cyMMapHuM o0GBeMOM
3PO3HH M CTOKOM HAHOCOB peK YBEJHYHBAETCH ¢ POCTOM NAOLAAH
faccefiHa.

B cymmapHOM cTOKe HaHOCOB pek B cpeaHem 30—95% npuxoautcs
Ha B3BelleHHuble H 5—I109% Ha BreKoMble HAHOCHL.

B MuposoM oKeaHe TnNOCTOSHHO HAaXOAHTCS NpUGAM3UTENBHO
[370 mapa. T B3BecHw. 2TO HAHOCH, NOCTYNAOLHE C PEKAMH, HO He
ycnepllHe elle ocecTb, NPOAYKTb pasMbiBA (eperoB U B3MyUUBAHHUSA
BOJSHAMM TPYHTOB [IHA B npHOpexKHo# 30He, B3BECH OPraHHUECKOTO
1 POH CXOXKAEHHS.

Kpyrosopot rasos. M3 rasos, yuacTByiolHX B KPYrOBOPOTE BelecTs
B npupoae, HauGosbluee 3HaveHHe umeT kucaopoa O M nHOKCHA
yraepoga CQ:. BanaHc 3THX razoB B NPUPOAHBIX BOSAX ONpefersieTcs
COOTHOLIEHHEM MPOLECCOB NPOAYLUHPOBAHUSA KHUCAOPOAA (H MOI/IOLLEHUSA
COz) npy torocuHTese, notpeGaeHua kucaopoga (u Buigenedus COs)
MPH OKHCNEHHWH OPraHUuecKoro BELecTBA, AbXaHUSl OPraHH3IMos.

®oToCHHTE3, B peaybTate KOTOPOrc ofpasyercs OpraHHYeckoe Be-
IIECTBO H BHLAENSRTCS KUCJIOPOA, HAET NOA AeHCTBHEM COJHEYHOro CBeTa
M B MPHCYTCTBUM XA0OpodUMTA B 3€/eHblX OPraHM3Max B COOTBETCTBHH
¢ dopmyaoh

6C0O; + 6H20 — CeH 206 + 603, (3.8)
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Paanocxxenue GenkoBbiX BeLICCTB, ¢ APYTofl CTOPOHBL, IPHBOAHUT K 06-
pa30BaHHK CAeAYIUHX OCHOBHBIX NpOAYKTOR pacnaga:

Berok - COz + NH¢ + H:5 + + H0 (3.9

B armoctepe copepxnarca 1184-10'2 T kucaopoma, B okeane ero
7,5-10"% 1, T.e. noutH B 160 pas menbue.

Kucnopon B okean noctynaer npeXie scero B pesyantare GpoTOCHH-
Te3a GUTOMNAHKTOHOM (154 MJApa. T/roa), a TakXKe ¢ ACKAEBbLIMH
H pEUHEIMH BogaMi (3,6 mapa. T/rog) H NpH NOrNCILEHHH U3 atMocdepl
(54,8 mapa. t/roa). OcHOBHBIMH MOTPEOHTEAAMHE KHCAOPOAA ABAAIOTCSA
GHOXHMHYECKHE Npounecchl B okeaHe (noTpefjieHHEe PacTeHHSIMH H JKH-
BOTHBIMH, CKACAWTEABHBIE npoueccel W T.4.). Ha 3Ty npoueccwl yxoauT
151 mapa. T kHcaopona B rog. B atmocdepy Bhizensierca B rox
61,4 mapa. T kucaopoaa. B urore, no B. H. iBanenkoBy, okean exeron-
HO oTnaer aTmocpepe 61,4 — 54,8 = 6,6 mapa. T kKucaopoaa.

Ha cywe B pesyabrarte ¢OTOCHHTE3A €XErOAHO NPOAYUHPYETCS
KHCJIOpO#A HOYTH CTONLKO Me, CKOJIBKO faeT (PMTONMAaHKTOH oOKeada
(okoao 150 mapa. T/ron). YaeTp kHeaopoma Hap cylilelf TpaTHTCA Ha
GHoxuMUYecKoe norpefenie (31a BeAHYHHA TOUHO He YCTaHOBJACHA, HO
3aBeIOMO MeHbIle GHOXHMHUECKOTO TOTpebeHHs KHCIOpOaAa B Okeane),
0 ueM KOCBEHHO CBHAETENbCTBYET COOTHOULLEHHE 300MacChl B Iepecuere
Ha cyXoe BeulecTBO B okeaHe (6 mapd. T, mo B. ' Boroposy) u Ha cyue
(0,5 mapa. T}.

[MToTpe6aerne KACJOPOAA HA CHUTAHHE TOIJIHEA COCTABJSAIO BO BCEM
mupe B 1980 r. npubausurenpro 25 mapa. t/roa. Ilo Hekotopuim pacue-
TaM, K 2000 r. 3ToT BHA Ge3BO3BPATHOH TPATW KHCIOpOAA aTMOchepbl
MOJKET AOCTHTHYTb 97 MJApPA. T/roa.

Taxum o6pazom, o6uud Garane KUCAOPOT KO NAGHETE NOAONCUTE Ab-
Hotll, @ OCHOBHOIM UCTOHHUKOM NONOAHEHUA aTMOCHepbl KucA0poooM
CAYMUT porocunres.

B otnnude oT KHCJOpOAA AHOKCHA yraeposa (yrrekHcnwil raz) COq
JaCcTHUHO B3AUMOAEHCTBYET ¢ BOAOH W PACTBOPEHHBIMH B BOJE KapGoHa-
TaMy, 06pa3yf YrOAbHYIO KHCAOTY H BKAIOHASICh B KAPOOHATHYIO CHCTEMY
(cm. popmyay |.4).

Juokeul yriepona NOCTYNaeT B BOAHBIE OOBEKTH NPH OKHUCAEHUU
OpPraHHYeCcKOro BeLIEcTBA (AbIXaHHWEe BONHbIX OPraHH3MOB, PasaHuHblE
BUIH GHOXHMHUECKOTO Pacnaza H OKHCACHHA OPraHHUeCKOTD BE(LECTRA),
IIPH OABONHEIX BYJKAHHYECKHX W3BEpIKEHHAX, C PeuHHM cTOKOM. Koau-
yecerBo CO2 yMEHbINARTCS B BOAHBIX 00BEKTAX NpPeX e BCETO BCAEACTBHE
npouecca gotocudresa. COy pacxonyercd Takke Ha pacTBOPEHHE Kap-
GOHATOB M XHMHUECKOe BLIBETPUBAHHE MHHEPAJOB.

HMamenserca cogepxanue COg Takxe BCAeACTBHE B3auMOLeHCTBHSA
BOAHKX 00BeKTOB M atMocdepbl. M ruapocdepa, u atmocepa B3aumuo
peryaupyioT coacpxanue CO2 B BoAe u Bozgyxe. [lonarawot Takxe, 4To
OKeaH CJIYXKHT OrPOMHBIM NJlaHeTapHbIM «HacocoM» ana COq: oH norao-
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uLaeT €ro B BBICOKMX MIHPOTAX, Fde B CBA3H C HH3KOH TeMnepaTtypoll Boaw
CYUIECTBEHHO BO3PACTAET DacTBOPHMOCTL Fa30B, H oTflaer armocdepe
B HU3KHX, KYAa B rJyOHHHBIX FOPH3OHTAX NOCTYNaer BOAA W3 TPUNOAAP-
Hb!X PaHOHOB.

JMoKcHA yrnepoja noctynaer B atMocdepy Take MNPH COKHMaHWUM
HCKONAeMoro TONAHBA (Yrasi, HediTH).

KoniueeTso NHOKCHAA YIjeposa HA NpPOTAMEHHU HETopHH 3eMJTH
HEYKJIOHHO YMEHbLIANOCh, B TO BpPeMs Kak cCOAEpXaHHe KHCIOpOsa
yBEIHYHBAJOCh. YMeHblenue cogepxanng CO; conpoBoxaanoch noHH-
JKEHHEM TeMnepaTypbl BO3AYXa: TPH CHWXEHHWH KOHUEHTPaunu
CO2 ¢ 0,06 30 0,03%, T.e. B 2 pa3a, remnepaTypa nowusnrach Ha 2,5° C.
C MeJIOBOTO MepHOAA CpeAHAA TeMNepaTypa Ha 3emae cHH3HNach Ha 11°
C. Paa yueublx, wanpumep M. H. Byabiko, nonaraior, uto carepyer
0XHWAATb NOCTENEHHOr0 TEXHOMEHHOTD  YBENHUEHHST COAEPKAHHS
CO; B aTMmocdepe, 4TO MOMXET NPHBECTH BCAGACTBHE «NAPHHKOBOTO»
3¢pdekTa K MOBBINEHHIO TEeMIEparypbl Ha NJaHeTe,

3.5. B/IHAHHE THAPOMNOTHYECKHX NPOLECCOB
HA IPHPOAHBIE YCNOBHA

O6ank nnavern. Buaropapsa cneungruyeckHm (hH3HUYECKHM CBOMCT-
BaM BOJbl (BLICOKAA yIoeNbHas TENJIOTA NJAaBJACHHA H HCOApeHHA) OHa
Ha 3eMJie WHPOKO pacnpoCcTPAHEHA H B TBEDAOM, H B XKHJIKOM, U B rasc-
06pa3HOM COCTOSIHUM, COpa3ys TeAHHKH, OKEaH H BOAHBIE GOBEKThl CYILH,
noa3eMHuie BOAb, Bhary B armocdepe. OTMeueHHOe BO MHOTOM H Gnpese-
aser reorpaduueckuit o6JHK 3€MHOIC L1Apa B LEJSOM.

CoBpemetnble KAMMATHYECKHE ycaoBua. Brarogapa Gonblloli Macce
BOAHW HA NOBEPXHOCTH 3eMJAH H OCOGEHHOCTAM €€ TENAOBLIX CBOHCTB
rigpocepa 3eMaH peryinpyer TenjoBble Npouecehl, NOTACLULAS B cpej-
Hem 77Y% mnocTynawwed K 3eMHOH NOBEPXHOCTH COJMHEYHOH SHEPrHH,
nepexaBasi e 3ateM B atMocdepy B pesyabrare HCMapeHHs H mocneayo-
el KoHAeHcauuu BogAaHoro fapa (84% Bcero paguanuoHHore Gananca
3eman), a Takke nyTem TypOyJeHTHOro TeiaooOmena. ['mapocdepa,
TaKUM 06pa30M, BLICTYNAET B KATeCTBE MOUIHOTO Harpesarensl aTMocde-
put | Beeit 3eman.

lilupoTHas RIMMaTHUECKAS 30HAIBHOCTb 3EMHOTO lWapa — B OCHOB-
HOM CJae[CTBHE HEPAaBHOMEPHOTO NOCTYNASHHA COMHEYHOH pafHAlMH,
o6ycn0BREHHOrO CPEPHUHOCTBIO 3eMJH H HAKMOHOM 3eMHO# ocH. Bmecte
C TeM NPUPOIHbIE BOAH, UbM TENJOBble CBOHCTBA 3aBUCAT OT pacnpeaene-
HHUS COMHEYHON pafHMalHH NO WHPOTAM, CAMH CYLUECTBEHHO BJAMAKT HA
nepepacnpeneledHe Temra B IUHPOTHOM HANpAaBJEHHH: © MOPCKHMH
TedeHHAMH TENNO U3 DAHOHOB ero HAKONAEGHMN (HH3KHe HIMpOTHI) ne-
PeHOCUTCS B pPaHOHb €r0 pacXxoJ0BaHHA (BbICOKHE LIHPOTEI), YTO BBIPAB-
HHBAET TENNOBLIE PA3/HUHSA HA pA3HBEIX LWHPOTAX,
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MeTeopoaornueckne ycaoBusi, XoTs METEOPONOTHYECKHE YCIOBHA Ha%
ILTAHeTe H UX H3MEHUHBOCTD ONMpefensioTca aTMochepHolt uMpKyIanued,
POJb B 3TOM NPUPOAHBIX BOA TakXe oueHb Bendka. Bo-mepBuix, MHOrHe
OCHOBHbE CcBOficTBa camoft arMmocdepbl — pe3y/wTaT BO3AEHCTBHA HA
Hee ruapocgepnl. O6Lne 3aKOHOMEPHOCTH pacnpeneaeHust arMocdepno-
I'0 JABJIEHHA, MACCATHBHE H MYCCOHHBIEC BETpbl, 06MA4YHOCTD H ADYrHe
¢akTOpbl 3aBHCAT OT pachipefefeHnss CYLIH H BOAH HAa 3EMHOM Ilape
K pa3nHuHA B Hx Harpese. Bo-BTophx, onpenensiemoe obmeil uupryns-
Ifeid atMocdepbl NepeMeleHHe BO3OYILHBIX MAcC CONpOBOXKIAETCA HX
TpaKchopMauneil Hag BOAHBIMH OO BEKTAMH (HarpepaHHe HJIH OXNaNje-
HHe, HachlueHne Braroi u T.4.). OCHOBHBHIM HCTOYHHKOM OCAZKCB HA
3emne cayxur Muposoil okean.

KpynHue HaMeHenua xaHMara. KpynHble H3MEHeHHS KAHMAaTHYecKux
YCJOBHHA, B YACTHOCTH ofulee noxosonaHie 3eMaH, HAUaBIIEECA C MEJO-
BOro nepuojd, H MePHOAHYECKHE OneAeHeHHS B UETBEPTHUHOE BpeMs,
CYILIECTBEHHO BJAMSABIIHE H HA OGJMK MJaHeTh, H Ha pa3sBHTHe Ha Held
MU3IHU, yueHble NbTATCA 00'bACHHTL MHOTHMH MPHYHHAMH — acTPOHO-
MHYECKHMH (M3MEHEeHHs NapamMeTpoB 3eMHOH OpOHTH, CKOPOCTH Bpalue-
Hus 3eMnn, HAKNOHA 3eMHOH OCH), r€ONOTHHECKUMH (TeKTOHHYECKHe
Npoueccbl, KaracTpopHYeckHe BYJAKAHHUECKHE W3BEPMKEHHS, NPHBOISA-
L1pe K YMEHbILIEHHIO NPO3PAYHOCTH aTMOChephl}, pamManHOHHBIMH (H3-
MeHedde COJHEYHOH TOCTOAHHOH, aAb6ego 3eMHOH MOBEPXHOCTH)
H ap. OaHAKO B HEKOTOPHIX FHIIOTE3AX He NMPUBAEKAIOTCH STH «BHELIHUES
IpPHYUHEL H3MEHEHHS KAMMAra, a KeTaeTcd MONbITKA BHIBECTH 3TH H3Me-
HeHHSl W3 3aKOHOMepHOCTeHl «BHYTPEHHUX» MPOUECCOB B3AUMOAEHCTBHS
rigpocepsl H atmocgepnl. BecbMa HHTEpeCHH (XOTA M AHCKYCCHOHHBI)
FTHNOTE3W O CYWECTBOBAHHH rNoGaAbHOR aBTOKOJE6ATENbHOH CHCTEMBL
armocdepa < ruapocdepa H ee noacHcTeM aTMocdepa <+ OKeaH, aTMoc-
{repa < NEAHAKA U NERHHKH <> OKEaH.

B HacToflluee BpeMs OTMEYAeTcAa HEKOTOpoe MOTENVIeHHe KJAHMAara.
O6bheM MaTepHKOBLIX AEAHWKOB MEAJICHHO YMEHLLIAETCH, O YEM CBHAE-
TeAbLCTBYET NPOANIKAIOLIEECS MEAJEHHOE NOBLILIEHHe YPOBHA MupoBoro
Okeana (taba. 3.2). [lo-enpHEMOMY, 3TOT Npouece GyaeT npoaoyKaTbeA
H panblue, OOHAKCO HE HCKAOYEHO YCHIEHHE BJHAHHA AATENbHOCTH
H&0BEKa Ha KJIAHMAT, of HHTEHCHBHOCTH W HanpaBAeHHOCTH KOTOPOTo
Y uccdenoBaTened eaHHOA TOYKM 3DEHHSI NOKA HeET.

Jp03HOHHO-aKKYMYNATHBHBIE NPoOUECCH HAa 3emHoM wWwape. [eomop-
bonoruyeckhit 06JUK COBPeMEHHON Cylld, Na W JOBOALHO OOGILHPHON
NPpuGpexkHoH 30HE OKeaHOB, (€3 BCAKOTO COMHEHHA copMHPOBAJICA NoA
OT DOMHBIM H B pfige CAyuaes pellaloieM BO3JAeHCTBUY MHIPOAOTHUECKHX
npoueccos. [loMuMO, noxanyd, BerpoBO# 35pO3HH, BO BceX APYrHX
NP OSBJCHHUAX PK30TEHHBIX NPHPOAHBX NPOUECCOB HEMOCPEACTBEHHAS HIH
KOCRenHas: poJb BOAH OYEBHAHA: (PH3HKO-XMMHYECKOE BBIBETPHBAHHE
FOPHBIX NOPOI HEMBICIHMO 63 YUacTHA BOAb; 3PO3HOHHO-AKKYMYJAATHB-
libke npoueccH Ha cylue, afpasns Mopckux Geperos, (opmupOBaRHE
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AeNbTOBLIX PABHUH H LIenbha, MoNBOJAHbIX KAHBOHOB M NIYOOKOBOAHBIX
KOHYCOB BBIHOCA — BCE 3TO Pe3yJbTal MOILHOMG BO3NEHCTBUS rHAPONO-
FHYECKHX NpPOUECcCcOB. JPO3HOHHO- AKKYM YJIATHBHBIE NPOUECCH B PEUHbIX
GaccefiHax H3MEHSI0T ropHbLe ccTeMbl, copMHPOBABILIHECH B pe3ynbra-
Teé 3HAOTEHHLIX TMPOUECccOB (TEKTOHHMKA, BYJMKAHHU3M H Jp.).

B cospeMeHHOM peabede cYIIH MHOTOUHC/EHHBble GOpMB 0GA3aHBI
CBOHM TIPOHCXOXMACHHEM PDO3HOHHON, TPAHCTIOPTUPYIOWLEH H AKKYMYJIH-
pyloillell ponu Tekyllell BOZbl (OBparM, peuHsle AOMHHB, PYCaa PeK H HX
noiiMbl, AENbTOBbie PABHHHEI H T.4.). JledHMKH TakXe cO34a0T NpH
cBOEM JBHXKEHHH cnenugHueckie ¢opmbl penbeéda (TPOroebie MOJHHH,
MOPEHLI H T.I.).

BaanmocBa3br npHpoaHuix Bog H Gunocdepw. Suochepa, cornacHo
yuekuio B. M. Bepranckoro,— 310 ofonouka 3em/H, cocTas, CTPyKTypa
¢ JHepPreTHKa KOTOpo#l B CYIIECTBEHHBIX yeprax 00YCJAOBJeHA MPOLLIOH
HAH COBPEMEHHOH ReATeJbHOCTBK) KHUBBIX opranhsmoe. Buocgepa oxsa-
TBIBAET YacThb arMociepbl, NOBEPXHOCTHbHIE BOALL H BEPXHIK YACTb
jgurocdepnl, KOTOpbie B3AHMOCBA3AHbl CJOMHLIMH SHOXHMHUYECKKMH NpO-
neccami — MHrpauHeil sewecTsa v sHeprud. Kax 6bisio mokasaHno BulLE,
B MIOABAEHHH HA 3emJie KH3HH, ee¢ PA3BHTHH H PacrnpocTpaHeHHH Beny-
waa pons NpHHaaReuT Boje. [pandHus Guocdepw H rHApoOCchepH
NpaKTHUECKH COBNAJAIOT.

Paameuienne oprasiaMoB Ha MJaHETe B neA0M NOAYUHACTCH KJIHMA-
THUECKO# 30HAMBHOCTH, HO CYLLECTBEHHO 3ABHCHT OT HANHYHA BOSH U ee
pu3uKo-xuMuyecknx cBoicTB. OcHOBHOH cpeaoil OOHTAHHS MUBOTHBIX
CIAyXKUT OKeaH, PacTeHus 3aceaslloT W OKeaH H Ccylly, B TNOCJenHeM
clydae KX pacnpocTpaHeHHe BO MHOrOM ONpeaensieTcs Tpems (rakropa-
MH: MOCTYNMEHHEM Tenja, XapakTepoM MNOYB H, YTO OCOGEHHO BaXHO,
HaJKYyKeM BOLBI.

BonHeie 06beKTol CJYKAT MecTOM OBHTaHHS MHOTHX OPraHH3MoB —
eudpobuonros. [1o mecTy obUTaHMA ¥ XapaKTepy nepeMelleHns THapotH-
OHTHl NOAPa3fensloTesl HAa NAGRKTOH (OPTaHH3Mbl, HAXOASAUIHECH B BO-
IOHOH TOaLNE BO B3BEIIEHHOM COCTOAHMH, He CnocoBHbe CaMOCTOATENbHO
niepeMewiaThesl Ha (OJbIIHE PACCTOAHHS H NEPEeHOCHMBEIE B OCHOBHOM
TedyeHHSIMHU), HeKron (MKHBOTHBIe, OOHTAINHE B BORHOH TOJIE, IPHCTIO-
COOJIEHHBIE K AKTHBHOMY NJABAHUI0 H cnocofnble CAMOCTOATENBLHO Ne-
peMelaTbecs B MPOCTPAHCTBE HA GOAbLINe paccTOAHMA), 6exroc (opra-
HU3Mbl, OGHTAOLHE HA NHE).

[MnaHkTOH MOAPA3RENAIOT HA (PUTORAAGHKTON (pa3AHUHBIE BOOOPOC-
JU), 300nAaHKTOM (TIpOCTedIlME, KHIIEUHONOJOCTHEIE, pakooGpa3sHble
¥ Bp.) u Gakrepuonsankron (Gaxrepun). Hexron npencrapied B BOAHOH
cpene BHICLIHMYU KUBOTHBIMHK (KHTBI, TIONIEHH M Ap.), PHI6aMu 4 HEKOTO-
PHIMY MOMIOCKAMH.

Benroc noapasaeasior Ha gurobenroc (BhICUINE BOIAHBIE PacTeHHA)
H 3000eHTOC (KHMBYILME HA IHE HepBH, MOJMIOCKH, HIVIOKOMXHE H AP.).

Pacrenus, xusyliue B BOAE, NOAPA3ASNAIOT HA eudpogurst (pacte-
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HHS, TIOrpy#eHHbie B BOAY TOJbKO cBOeH HHMHel uacThio) H 2udparogu-

(Pacrtenus, mOrpyXeHHBIE B BOAY MOJAHOCTBIO HAH Goabllel cpoefl
4acTblo) .

Pewaouee Bausinue Ha Xu3Hb rHAPOGUOHTOB OKA3HIBAIOT YCAOBUSA
MX NHTagHA. Yacrb rHAPOGHOHTOB OTHOCHTCH K d8TOTPOPDHLIM opza-
HU3MAM, DA3BUBAOIUUMCA TYTEM NOTJNOLWEHHA H3 BOALI PACTBOPEHHBIX
BELLECTE MAH CHHTE3A OPraHHYEeCKOro BELECTBa B NPHCYTCTBUH CBETA
(Hanpumep, ¢putonnankrok). OpranusMbl, NUTAOWHECS FOTOBbIM Opra-
HHYECKHM BELLECTBOM, T.€. APYTHMH PACTHTEAbHBLIMH HAH HHBOGTHHIMH
OpPTaHH3MaMH, Ha3bIBAIOTCH 2eTepoTpodrbisu (PbiGH, pakoobpasHbie,
BOAHBE MAeKkonHTalwHe W ap.). K rereporpodam oTHocATcA Takke
6akTepun, rpulhl, THTAIDULHECA OPraHHYeCKHM ACTPHTOM.

OcHoarbIMU KOMULECTBEHHOIMI NOKAIATEARMY UHTEHCUBROCTY BL0A0-
2UHeCKux nPoYECccos 8 600NDLY ODBeKTAX CAYNAT Buomacca u npodyKyus.

Buomacca — 10 obliee KONHTECTBO OPraHHYECKOTO BELIECTBA B XKH-
BbIX OPraHu3Max B JaHHOM BOAHOM OGBEKTE H B AAHHBIH MOMEHT BpeMe-
HU. Buomaccy Beipaxaior Ju60o B eAHHHUAX Macchl, .nuﬁo OTHOCSAIT
K eIMRune ofbema Bomel (r/mM°) Wau naowaax gna (r/m°, xr/ra).
¥BenuyeHne GHOMACCH! CBA3AHO C POCTOM H Pa3MHOMEHHEM OPraHu3MOB,
nepeMeleHHeM W3 CMEXHBIX AKBATOPHH, yMeHbllieHHe — ¢ rubebio,
nMepeMenieHHeM 3a npeneib paccMATPHBAeMO# AKBATOPHH, M3 BATHEM
AR XO3AUCTBEHHBIX HYXA (BLUIGBOM).

Caodcrao 800nbLx D6BEKTO8 BOCHPOUBOCUTD OPLARULECKOE BEULLCT-
80 8 8ude MUBLIX OP2AKUIMOS HA3MIBAETCA Buoo2uveckol npodyKTUE-
ROCTDIO, KOAUHECTBEHHOU XAPAKTEPUCTUKOD KOTOPOU CAYNCUT nPpOOYKyUA,
T.e. npupawienie Guosaccol 3a Hexoropud unrepaas apesent. [pu sTom
BaXKHeHmyl0 po/ib WTpaeT TaK Ha3HBAEMas HepeuUdHaR npodyKyus,
T.€. OPraHHYecKoe BellecTBO, CO34aBaeMoe aBTOTPOPHLIMH OpTaHH3Ma-
MH, B OCHOBHOM B npouecce ¢otocuHTesa. IereporpodHble OpraHH3Mbl
JUlb DpecBpa3yldT OpraHHYecKoe BELLECTHBO.

[TpOTHBONOAOKHOrO XapakTepa npouece cBsi3an ¢ decTpyKyted, Wi
PAINOHCeRUEM DPSAHULECKO20 BEWECTAE, BEAYLILIHM MEXaHH3MOM KOTOPO-
ro fIBNAIOTCA OKHCJAUTENbHbe npoueccs. Pasnoxenwe opranuyeckoro
BellleCT Ba MOXKET GbITh NOJHBIM, U TOTJA NPOAYKTAMH €rce pacnaga Gynyt
COz, NH,, HoO u ap. [cm. dopmyay (3.9)], uan nenoaneim. B nocaen-
HEM CJlyyae HEMOJHOCTbI) pPasdOXUBLUHECS OCTATKH pPACTHTEABHOCTH
GOpMUDPYIOT citod TOpGha, CanpONeNuTa, ropiodnX caanues, Gyporo u Ka-
MEHHOrQ yrJisl, 8 OCTATKH BOIHBIX MUBEIX OPTaHU3MOB (B NEpPBYID OHe-
peab 6ecno3BOHOYHBIX) — CJOH MOPCKMX OCAAOUYHBIX NOPOI, HanphMep
H3BECTHAKH, COCTOALIME U3 PAakOBHH dopaMunudep, Kopaanos, 6paxno-
MoA, MOJJAKCKOB H T.0.

Bodubie oB6vexTor no ycaosuam nuranus 2udpobuonroe nodpasdean-
0T H2 o0au20Tpodrbie (GHOTEHHBIX BELLECTB MAN0, TAAHKTOH Paszput
cnafo), esrpogpusie (GoabIIOE COREPHKAHUE BHOTEHHBIX H OPraHHYECKHX
BelleCTR, GypHO pasBHBaercA (GHTONJAHKTOH), ducrpogroe (B BOSR
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coLepXKarca BpenHble A PA3BHTHA KH3HH BelecTsa, Habdiomaercs
Hel0cTaTOK KHCJIOPOAA), Me30rpogusie (BOAHBE 0OBEKTH €O CPEOHHUMH
VCAOBUAMM ITHTAHHA).

Eerpogpuposanue — 3ro npoyecc nosbvituenun Ouoaoeudeckod npo-
OJYKTUBROCTU BOOKbIX ODBEKTO8 8 PE3yAbTATE MAKONACRUA OUOZEHMHBLY
2AEMEHTOR NO0 JeliCTEUEM ECTECTREHHLLY HAL QHTPOROZEHNbIX (PAKTOPOS.

B pesyabrare yCHAGHHOrO Pa3BUTHA B BOJHOM ODBEKTE pacTeHHH
H MMKPOOPraHH3MOB, a 3aTeM UX FHGeMH yXynllaeTca KauecTBo BOOM —
yMeHbLIARTCH e NPO3PaAYHOCTb, MOABIAIOTCA HENPHATHLIH BKYC M 3anax,
noBblLIaeTCA 3HaueHHe pH, Bo3HUKAT geHLHT KUCIOPOAA H 33 MOPHBIE
ABJEHHA.

Boga Kak BaXHas yacTs BXOAHT B COCTAB BCEX OPTAHMIMOB B KOJH-
yectre oT 60 50 99,7%. B nHasemublx pacTennsax 70—909% soawl, B BOZO-
pocaax 90—98% . Menysbl Ha 95—98% cocToaT u3 Boawl, B phifax ee
oxono 70%. Mnexkonnrawuine cogepxar 63—68% soab. Cam uenosex
aa 65% cocTOMT W3 BOZH.

Bona Takxke HeoOxompuma AJAA CYLICCTBOBAHHA OPTraHH3MOB: e¢ fo-
TPpebaAoT 1 KHBOTHBIE M pacTeHHn, Orpomubte 06 beMbl BOALI GHALTPYIOT
caMbple¢ pacnpocTpaHeHHble Ha J3emae KHBOTHBIC — GECNO3BOHOYHLIE
(npocTefuine, KHUIEUYHONCAOCTHHE, MOJNNCKHM, TYOKH, pakoolGpasdblie
M Ip.), MHBYLIHE B BOJAX OKEAHA U BONOEMOB cylin. Bonbiune konnuect-
Ba BOAb! (MpPeBHINANINHE AaMe BEAHUHHY PEYHOTO CTOKA) NPONycKamT
yepes cefa pacteHufl. [aBabiA MEXaHH3M 3TOro npoueccd — NOSHATHE
BORK! NO KANWJAApaM TKaHeH pacTeHuH W TpaHcnupanHus ({Hpu3uoioruue-
CKOe HcrmapeHHe).

3.6. BOAHBIE PECYPChHI 3EMHOTO LUAPA,
KOHTHHERTOB H CCCP

RoustHe 0 Bopubix pecypcax. Boawele pecypcsl 3emHOro mapa,
Bodnsie pecypeot npedcrasamior coGoll gecoma 8aNCHYIO Lacts npupod-
HbLX DECYPCO8 3EMAO20 wapd, K KOTOPbIM OTHOCATCR TAKHCE pacTuTets-
HbiL 4 UBOTHOLE MU, nOYAKN, nodseMuble ucKkonaemve i 7.0,

Bodnbie pecypcbl 8 wiupOKOM CMbICAE — 3TO BCE TIPUPOAHLIE BOJABI
3emnu, npeacTapieHHble BOXAMH peK, O3ep, BOROXPaHHaH, BoaoT,
JIeAHHKOB, BOJOHOCHbBIX FOPH3OHTOB, OKeaHOB ¥ Mopeil. Boaubre pecypenl
3EMHOrQ INApa B TAKOM MOHWMAHUHW OLIIH OCBeIleHE! B pasa. 3.1 u oTpa-
HeHuot B Taba. 3.1.

Bodnoie pecypcor 8 60aee yakom cmoicae — 3T0 NPUPOAHbIE BOARI,
KOTOpbIE HCMOJL3YIOTCA B XO3fIHCTBCHHBIX HYXAAX B HACTOSULEE BpeMfl
H MOryT GBITh MCIIOJNB30BaHM B 00603puMoil nepenektuse. B Takoit Tpak-
TOBKE BOjHbIE PECYPCHI — KATETOPHS HE TOJABKO MPHPOAHAS, HO M COLUMH-
4/1BHO-UCTOpHYECKas.

Hauboaee yennbimg 800RMMU PECYPLAMY RBARIOTCA 3ANUCHL NPECHBIX

79



800, Pecypcst npecnoix 800 cxaadet8OTCA 13 TAK HA36IBAEMOLX CTATUYE-
cKkux (Al BeKo8blx) 3anacos 8006l & U3 HENPEPbiBNO B0300KOBAAEMBLX
800K6LX PECYPLOS.

Craruteckue (@exosbie) zanachki npecnvix 607 NpeacTapieHbl He
NOABEPKEeHHOHK eXeroJHblM H3MEHEHHAM 4acThio BOAHHX o0beMOB 03ep,
JEeIHHKOB, NMOA3eMHBIX BOA. M3MepAioT 3TH 3anachl B OGBeMHBIX €fHHHU-
nax (M® unm km®) (cm. taba. 3.1).

Bosotuosanemsie 600KHbi€ pecypcoi — 3TO Te BOAbl, KOTOPBIE €XKEroj-
HO BOCCTAHABAHBAIOTCH B NPOLIECCE KPYroBOPOTa BOAH H& 3EMHOM LIape,
D1oT BHI BOAHWX PECYPCOB H3MEPHIOT B €AHHMLAX cTOKa (m°/c, m®/rox,
km®/roa) (cm. tada. 3.3).

BosofHoBasiemBle BOAHBIE pecypcbl TacTO OUEHHBAKT ¢ NOMOUILIO
ypasHeHHA BopHoro GaJjanca. Tak, B LeJOM AAA CYLIH armochepHule
OCAAKH, MATEPHKOBHIH CTOK H HCHmapeHHe COCTABAAIOT COOTBETCTBEHHO
119,47 u 72 toic. kM® Boabl B ron. Takum 06pa3oM, B cpeaHem AN Beed
CYWH H3 Bcero ofbema aTtmocepHulx ocaakos 619 pacxoayerca Ha
ucnapesue, a 39% mnoctynmaer 8 Muposo# okean. Matepukosblii CTOK
H COCTaBAsAET BO3OGHOBISIEMBlE BOAHBIE PECYPCH 3eMHOro wiapa. Yane,
OHaKO, BO300HOBAflIeMbIMH BOLHBIMH PeCypcdMH CUHTAKT AHUIE YacTh
MaTepUKOBOTO CTOKa, NPEACTaBeHHY crokom pek (41,7 kv® Bogwt
B roa, wiH 35% armocitepHbIX ocaaxoB Ha naaHere). CTOK BOABL pek —
JAEHCTBHTENBHO E3KETOAHO BO30GHOBNAEMBIH NPHPOIHLIA pecype, KOTOPBIH
MOXXHO (/10 HEKOTOPBIX NIPENeJaOB, KOHEUHO) H3LIMAaTh Al XO3AHCTBEHHO-
IO HCNO/Ib30BaHUA., B NMpOTHBOMOIOKHOCTL eMy CTATHYECKHE (BEKOBHIE)
3anackl BOA B 03epax, JeQHHWKAX, BOACHOCHEIX TOPH3OHTAX Hesb3A
H3BATL Ha XO3fAficTBeHHbe HyXAH Oe3 HaHeceHHA yluepba anGo pac-
CMaTPHBAEMOMY BOAHOMY OOBexkTy, MH60 CBA3AHHBIM C HHM peKaM.

Boasinie pecypchl KOHTHHEHTOB., 3anack! MPEeCcHbX BOL BCEX KOHTH-
HEHTOB, 3a HCKAKHEHHEeM AHTApKTHAB, COCTABJAIT OKOJIO 16 mam. km®
OuHu cocpeaoTOUeHBbl NpeKAe BCEro B BEPXHEM CJiOe 3eMHOH KOpHI,
B KpYNMHLIX o3epax H JefHukax. PacrnpegefeHbl BOAHEE PECYPCHl MEXAY
KOHTHHEHTaMH HepaBHOMepHO. HauGoAblWHMH CTAaTHUECKHMH (BEKOBBI-
MH)} pecypcamd npecHuix Boa ofsnajalor CeBepHas Amepuka u Aszus,
HECKOJIbKO B MeHbllel crenend — HOxHana Amepuxa u Adppuxa. Haume-
Hee 0oraThl ZaHHbIM BHAOM pecypcoB EBpona M ABcTpaJus.

Bo300r08AREMbLE BOOMbBIE PECYPLL — PEHROL CTOK — TAKME pacnpe-
deaennt no EMHOMY UIOPY HEPABHOMEPHO, HapnGoapllyio BEAHUHHY CTOKa
umeloT AauA (30% croka scex pek mnaderst) u KOknaa Amepuka
(26%), nanmenbyio — Enpona (7%) n Asctpanus ¢ Oxeanuedt (5%).
B nanGonpuieit cTeneny Haceneune ofecredeHo peyHoOR BoJolt (B pacyere
Ha oaHoro xuread) B KOwHoi AMepuke ¥ Ha ocTpoBax OkeaHuy, B Hau-
MeHblueH — HaceseHde Erponmt W A3nd (3pech cocpenorouens 77%
HacejeHusl TNaHeThl M JAuwb 379 MUPOBEIX 3anacOB €XKEroiHo BO-
300HOBAAEMBIX TPECHHX BOA).

BoaoofecneueHHOCTb W TEPPHTOPHH, M HACEJEHHS CYLUECTBEHHO H3-
MeHAeTCH B Npeaesax OTAe/BHHX KOHTHHEHTOB B 32BHCHMOCTH OT KJIMMa-
THYECKHX YCJIOBHH W pa3MelteHusi Hacenenus. Hanpumep, B Asuu ecthb
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afloHBl KaK xopoluo ofecneyendnule Bonoi (Bocrounan Culups, danan-
uuit Bocrok, FOro-Boctovnan Asnd), Tak ¥ Oy a0UIKe ee HeJ0CTATOK
(Cpeansist Asus, Kasaxcran, nycroiua Fobu u ap.).

M3 cTpan mHpa Hanbonee ofecreuersl PeUHbIMHE BOIHLIMH pecypcaMi
ppasaana — 9230, CCCP — 4740, CILUA — 2850, Kurait — 2600 wm?
BOABLL B TOA,

Boanpie pecypeti CCCP. Coserckuid Cows no obwum sanacom
NPECROIX 800 3AHUMAET Cpedu CTPan MUPA NEpBoe MECTO U ycrynaer
Auus Bpasuanu no 8o3obHO8AAeMoM BO00MHBIM pecypcam — peHnomy
CTOKY.

H3 o0wmero o6bema BEKOBLIX 3aMACOB HOB&EXHOCTHMK sog 8 CCCP
Ha A0JIO TIPECHLIX HPUXOANTCA Goee 45 Thic. KM® DTH 3anachl NpeacTas-
AeHbl TpeCHBIMH Boaamu o3ep — 26 Tuic. km® (u3 Hux 889 npuxopurcs
wa Baiikan), sonol, conepxameiics B JeaHHKax,— OKono 18 Tuic, Km?,
BOOOXpaHHAHLLAMH — Gosee 1,2 Thic, KM® (n3 HUX okoso 600 kmM® — 31O
noJesHnit obem},

BoaoGuosasemuie Boaubie pecypenl CCCP — peunolt cTok — cocras-
na10T 4740 kM®/rox, u3 KOTOpbLIX NpHMepHO 326 kM’ nOCTYnaer U3 conpe-
geablbix rocynapers. Crok pek CCCP pasen npubamsurensuo 109
CTOK2 BCEX PeK 3eMHOro uapa.

Peunoii crox Ha Tepputopun CCCP pacnpenensierca no Gacceiinam
OKeaHOB cJeayioilnM o6pasom: Ha gomo CesepHoro JlenoBHTOro OKeaHa
npuxoautcs 64%, Tuxoro — 18, AraantHyeckoro — 8% obvema croka.
B Apano-Kacnuiickom GacceiiHe # Apyrax GeccTouHbX 00aacTAX GopMi-
pyerea oxono 109% croka,

B cpeanem aas CCCP cocTapasmilWde rofoBOro BOAHOro Gadanca
UPUGHIUTENLHO TakoBbl: arMmochepHbie ocaakd — b1 300 km® wan
507 MM, dcnapende — 6893 kM, nau 309 MM, cTOK, dopMmupyomHiica Ha
TeppuTOpUH cTpanbl,— 4414 km® uam 187 mm. Takum ofpazom, u3
Bbinaptupx ua Tepputopuic CCCP atmocdepanx ocagkos crekaer 39%,
T.e. CTOJbKO K€, CKOJLKO B CpejHeM JJf BCErO 3eMHOrO Liapa.

BogHuie pecypch, 4 B TOM YHcIe HanGoJee BaKHuE BO3OGHOBIAEM bie
MOBepXHOCTHEIE BOOHLIE pecypchl, T.e. peYHOH CTOK, paclpeiefeHbl MO
teppuTopiu Coserckoro Cowsa kpaiine HepasHomepro. HaunGosee ofec-
neuenn: Bogoi Fpysus B TamKukucTaH, HAaWMEHBIUHMH BOINHEIMH pe-
cypcamu obaapawt Kazaxeran, Typkmenun, ¥aGexucraH, Kaprusus.

QOcofeHno 3aMeTHa HEepPABHOMEPHOCTHL B PACOPEJEIEHUH BOJAHMNX pe-
CYPCOB O CpaBHeHHIO ¢ pa3MmelleHHeM HaceJeHHA. B uenom no crpane
HadfoJee ofecneyeHkl BO30GHOBAAEMBIMH BOLHLIMH peCcypcaMH ceBepo-
3anafHLIe, CEREPHLIE H BOCTOYHBIE PAHOHEI, Ha JAOJIO KOTOPBIX MPHXO/LHT-
¢Sl OKOJIO TOJOBHMHB TEPPHUTOPHH cTpaHn ¥ A0 80% Bcex BogHmiX pe-
cypcoB. Ha paiioHn ke ¢ kOHUeHTpalliel oCHOBHOro Hacenenus (85Y9;)
W 3KOHOMHYecKoro noreuuuana (80%) ¢ niowansi menee 25% niowa-
IH BCeH CTPaHB! (HEeHTPadbHbE H 0XKHbE pAHOHK eBpONnedCKoH TeppHTO-
puu CCCP, ¥Ypau, pasuunn Cpepneil Asun u Kazaxcrana) npuxomutcr
menee 209% BO3OGHOBAAEMEIX BOZHBIX PECYPCOB CTPaHEL
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Faaegad THAPOJIOTHA JIEAHHKOB

Jednurx — 370 macca gupna w avda, 0bpazosnsuanca nyres
JAUTEABHOCO HAKONACKUA U NPeobpa308ana TEEPInX AT MOCPHEPH)X
ocadkos u obaadawuwian cobcTeennoim Oeuscenuem. Muoscecreo
Ae0nukos, obvedunennbix 0OLUML CORIAMU C OKpYdcarowield cpedol
U BHYTPERHUMU 83QUMOCSAIAMY 4 caolicTaamu, obpadywr oredene-
KUE, UAL ACOHUKOBYIO CUCTEMY.

JleaHuKH 3eMJi HTPAIOT BaXKHYIO PO/b B NPHPOLHBX ApOLECCaX.
flasAcek aKKYMYJATOpOM GOJABUIHX O6BLEeMOB BOA, JIEAHHKH yJ1acTBy-
IOT B KPYroBOpPOTe BOALl B MNPHPOLE H OKasbIBAIOT CYLIECTBEHHOE
peryiupyioliee BAHAHWE Ha MHOTHE Tpouecckl Ha 3EMHOM Llape
(rennoeofl 6aAaHC NAAHeTHl, TEMNEPATYPY H COJEHOCTL BOA OKeaHa,
CTOK TOPHBIX P€K d T.H.)

4.1. MTPOHCXOXAEHHE JENAHHKOB
H HX PACOPOCTPAHEHHE HA 3EMHOM IIAPE

B xoaognblit nepron roga Ha OGWIHPHBIX TepPHTOPHUAX CYWH HAET
HaKOMNJIeHHe TBepANX arMoChepHRIX 0caAKoB — cHera. B renavlii nepuoa
rogpa Ha Goablledi 4acTH TeppUTOPHH CHer pacraupaer. B kamawii
MOMEHT BpeMeHH MOKHO HaliTH paHHLy MeXay HOBePXHOCTBIO, NOKpPHI-
TOW CHEroM, W NOBEPXHOCTHIO, [Nl CHera Her. JTa TpaHulla HaablBaercs
Ce30HHO cHe2oaol aunuell, ECTeCTBEHHO, YTO B TEUEHHE IMOJA 3Ta JHHUA
CMellaeTesd B HpOCTpaHcTBE: B XOAOAHEIA NEpHOA roAa Ha paBHUHAX
B CTOPOHY HH3KHX ILIHPOT, a B [Opax — BHU3 MO CKJIOHaM, B TeNJbli
nepHos roja Ha PaBHHHAX — B CTOPOHY BHICOKHMX LIHMPOT, & B ropax —
BBEPX MO CKJAOHAM, OPHYEM B CEBEPHOM H I0XKHOM MOAYILAPHAX —
ACHHXPOHHO.

CpezHee nojoxeHHe CHEroBOil JHHHYM HA3LIBAGTCA KAUMATU4ECKOU
crezosol aunued. Bollie ee B cpefiHeM 32 roj CHera MoKeT Hakamad-
BaTheA Gojbllie, Yem PacTadTh WK HCHAPHTLCHA, HUIKE BeCh BHINABIMIMH
3a AHMY CHer JeToM AOJMEH NOMHOCTRI0 PacTadTh. BHlIe KIAHMaTHde-
cKOl CHeropo#t JHHHH Habonaercd NOJCKHUTENbHEIA CHeroBoil 6ananc,
HHKE — OTPUHATe/bHLI CHEroBO#H Gananc, Ha ¢aMoil IHHHH — HYJAEBOH
CHeroBoit GaJaHc.

Yacth Tponocdepnbl, PacnoNOKeHHYO Bhillie KAHMATHYeCKOR CHero-

82



pofi JIMHHH, B npeneaax KoTopoH CHeroBOH OalaHc NOAOXKHTEbHM i
¥ TPOHCXOAMT HAKONJIEHHE TBEPAbIX aTMOC(EPHEIX OCaLKOB, HA3LIBAIOT
xuoHocgepoil,

BoicoTHO® NOJOMXeHHe KAHUMaTHUeCKON CHeroBoH JWHHH ONpefeser-
cf KJIHMATHYECKHMH YCJAOBHAMH, Hannu3Wwee NoA0KeHHe OHA 3aHHMaeT
p MOJAPHBIX pa#oHax, onyckaach B AHTAapKTHKe A0 YPOBHSl MOpS, HaH-
puicliee — B cyOTponukax (po 6500 M), rae nanfonee BLICOKA TeMAepa-
Typa BO3/yXa H OTMEUAIOTCA HeJOCTATOK aTMOC(HEpHHIX 0CaAKOB W MO-
BHILIEHHAA CYXOCTh BO3AYXa. B I0KHOM NOAYWIAPHH, rae KAWMaT (oJjee
MOPCKOH u GoJbllie OCaAKOB, KANMaTHYECKAA CHEroBas AHHHUA Pacrnoo-
HeHa HHXKe, UeM B CeBeDHOM Noaywapud (puc. 4.1},
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Puc. 4.1. [Toaoxende kaumaTtedeckod cHerosod nunau () — Ha pas’deX

WHPOTAX BAOAD IOKHOAMEPHKARCKHX AHA H cesepoamepHKanckix Kopanae-

ep (no B. M. Korasxosy); peabedr 3emHOA nomepxnoctd (2) H o6aactH
COBPEMEHHOTO ofeaeHenas (3)

Ecan B TOM WI#4 HHOM paiHoHe 3eMHad NOBEPXHOCTh MMEET BRICOTHL,
[PEBLILIAIOIINE BHICOTY KAMMATHYECKOH CHEroBoH JHHHHU, TO HMEHHO
3[ech HaKoTVIeHHe CHEera NPHBOANT K erc npeoGpa3oBanHio B (hHPH | JAel
1 BO3HHKaeT JeaHHK (cM. puc. 4.1). Tak, BHlUe kAHMaTHUecKOH CHETOBOI
JHHHU oKa3eiBaeTcd Bed AHTaprTdaa, BepwidHn AHa U Kopauaeep,
HEKOTOPhLIE FOphl ANSICKH, 31eCh H PacloJaralTed AeOHUKOBble CUCTEeMbL.
Onu TakKe HaXOAATCHA BhiLUE KAUMATHYECKOH CHEroBoH AWHWHM, pacnoo-
KeHHolt Ha 3emse ®panna-Hocuda Ha Bricorax 50— 00 M, na Ulnuu-
Geprede okono 450 m, Ha Kaskaae Ha smcotax 2700—3800 M, na [uma-
Aaax 4900-—-6000 » u T.0.

Taxum obpaszom, 2A08HAR NPUHNHA CYUECTBOBAKUA OALOeHeHUR —
Kaumaruseckan. OCHOBKBIM YCAOBUEM CYUWECTBORANUA AE0RUKDB Cay-
HCUT ROAONCUTEALHLLE CHE2080L Baranc, T.e. NPecBiadanie HAKONACHUA
cHeea nad eeo pacxoGosanuen, wemy cnocobeTayer BoAbIIOE KOARHECTEO
Teepdeix aTMoceprolx 0Ca0Koa8 U OalTE BN NePUOG OTPUYATEALHOIX
TeMneparyp 603dyxa.

HanGonee GaaronpuaTed ana o6pa3oBaHHd JeAHHKOB MOPCKOH K-
MaT ¢ $OJbIUMM KOJHYECTBOM OCaiKoB M NpoxJaiubim Jerom. Cyxoit
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KOHTHHEHT a1bHBIA KANMAT C JKapkHM JeTOM MmeHee G/1aronpHsaTeH ﬂﬂﬂ
o6pas3oBaHHA JNETHHKOB.

[MoMUMO KAHMATHUECKHX YCAOBUH 00pa308anuie Ae0nruKOE8 CROCOG-
CTBYIOT ¥ YCcaogusR opoepadhuueckue u 2eomoporozudeckue: GoblIRe
BBICOTHI, SKCNO3HLHA CKIOHOB (CeBepHas B CeBEPHOM MOAYLIAPHH H I0XK-~
Haf B IOMHOM), GAATONPHATHAA OPHEHTAUHA TOPHHX XPEGTOB MO OTHO-
JUEHHIC K HANpaB/eHHIO NEepeHOCca BAAXHBIX BOSIYUIHbIX Mace, MIAOCKHe
HAH BOrHyThie Qopmbi penbeda. Ha cesepumx ckaonax Ixyurapckoro
Anaray KAuUMardueckas CHeroBasi JHHHA pachoO)KeHa, HATIPHMEp, Ha
BRICOTaX OKOJo 3000 M, H HA I0XKHBIX CKAOHAX — H& BHICOTAX OKOJAO
3500 m. B uenrpaabubix uacTAx rop CpeaHed A3uH 3Ta NUHHA JEXHT HA
sbicorax 5000 — 5500 M, e nepudepuiinbix — na Boicotax 3000 —
3600 M.

Hakonaende cHera Bblilie KIHMATHYECKOH CHeroBOH JIHHUH He MOXer
npojo’KkarbcAd GecKOHEYHO, H OH AO/LKEeH KakHM-TO 00pasom «pasrpy-
HaTthcA». ITO npouUcxoanT GAarogapa nepeMeiieHHIo HaKanauBalCILHXCsH
Mace CHera M Jbja HHXKe CHEeroBOH JIHHHH H MoclefyoiueMy WX TasHHIO
H HcnapeHudio B GoJee TEMAWX YCJAOBHAX, TAHHIO JeNHHKa BbIlileé CHEro-
BOM IHHHY, CXOAY NABHH, 4 HA MOKPOBHLIX JEIHHKAX TaK¥kKe H B pe3yib-
TaTe OTKAJBIBAHHA MACCHBOB NbAa H 00pa3oBaHHA aicOepros.

Jlunus ¢ nyaesoim cHezosoim OQAAHCOM HA Tele CAMOTO JefHHKa
MPOXOANT HEMHOPO HHXKE, YeM KIWMATHYeCKas CHeroBas JIUHHA B LaHHOM
pafioHe 3emad. 310 Mmoxer OuiTe O0BACHEHO KAK AOMOAHHTEABLHBIM
NOCTYNAEHHEM CHera Ha NOBEepPXHOCTh JeIHHKE NyTeM METeNeBOro H ja-
BHHHOIC NepeHoca, T2K H OXJAaXKIAIHM BAHAHHEM CaMOro AeiHUKa.

C MHOCOJETHHM MOAOMEHUEM CHErOBOH JAMHMH HZ NOBEPXHOCTH Jef-
HHKA NpHGAH3HTENbHO COBNALAET TAK Ha3biBaeMmad (PuUPHOBAR AUHUR,
OTAEAAIOW AR NOBEPXHOCTE (PHPHE OT NMOBEPXHOCTH JbAA.

CyMMmapHbie NAOWIAAH COBPEMEHHOr0 O/CAeHEeHHA M 3aMachl BOAH
B JEAHHKAX Ha JemJe GuiH npueefenn B taba. 3.1. Kpynuefiwue o6nac-
TH ONeJeHeHHA W HX nAoulaiM ykasambl B Tata, 4.1

4.2. THNHI AEAHUHKOB

Jednuu na 3emae nodpasdernoTca HO 08e OCHOGHLIE 2pynnse:
ROKPOBHLIE & 20PHLLE,

TlokpoBHBIE NEAHHXH pPa3MEILAOTCA Ha MAaTepuKax HAH KpPYMHBIX
OCTPOBaX: K HHM OTHOCATCA JAeOHUKH AHTapkTuabl, peHnanaus, apKkr-
yeckux octpoBoB (3eman Ppanna-Hocuda, Hosas 3emns u ap.).
DopMa NOKPOBHLIX AEIHHKOB B MEHbLIEH CTENeHH, YeM Y FOPHBIX JEeIHH-
KOB, 3@BUHCHT OT peabeia NOACTHAAIOMER TOBEPXHOCTH 3eMJAH H B OCHOB-
HOM O0ycJoBJeHA paclpefeieHueM CHerOBOro NHTAHHA JeAHHKA.

IToKpOBHBIE AeNHHKH NMONPAa3AeIATCH Ha sednukoanie Kynoia (Bhl-
NYKSbie JeAHHKH MOHOCTLIO A0 1000 M) ; sednukoasie wjuret (KpynHule
BEIMYKJIbiE JIEHHKI MOLIHOCTLIO Gonee 1000 M ¥ naoWLAALIO NOBEPXHOCTH
cBuile 50 Thic. KM?); eoiB0dusie AeOKuKL (6HCTPO ABUAKYILHECH ACLHH-
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Ta6anua 4.[. Kpynnefimune oGaacTH coBPCMEHHOTO ONENCHEHHA 3€MHOIO wWAapa

f

OGaacTk onedenenun I TMaowags oaeseseHns,
TBIC. KM
. B
AHTAPKTHIAA 13 98¢
['pennanans 1803
Kanaackui ApkTugeckuil apxsnenar 150
AnscKa 103.7
O-pa coperckOll ApKTHKH 56,4
Apxuneaar llnnuGepren 1 0. HAn-Malien 35,2
T'umanau 33,0
Taun-1lane 17,9
Kapakopym 16,3
BGeperobbie xpebtol (CepepHas Amepuka) [5,4
Hanbmanb 13,0
ITamHpo-Anait 12,1
O-p. Ucnasann 1.8
KyHBaYHL 11,6

MNpumeuanne [lo ganeeim TaAudonoriueckoro caosapa (1984) ¢ oxkpyrnennsivn.

KH, uepe3 KOTOphie OCYLIECTB/AACTCA OCHOBHOH pacxof /bja HOKPOBHBIX
JeNHHKOB; BbIBOJHbIE NeNHHKH OOLIYHO 3aKAHYHBAIOTCA B Mope, o0pasyn
nAaByyHe JelHUKOBHE SI3BIKH, AZI0IHEe Hauado MHOTOYMCAEHHBIM ai-
cOepram HeGOALUIOTO pasMepa}; weabossie rednuxy (NNABACIINE HAH
YacTHYHO ONHPAIOLHecH Ha MOpcKoe AHO JeJHUKH, ABJAKUMecH Npo-
AOJKEHHEM Ha3eMHBIX JIeJHHKOBBIX MOKPOBOB; OHH ABHXKYTCA ¢ Gepera
K MOpI0 U 00pa3yioT KpynHbie aficepru).

[opHbie ReAHHKH NOAPA3AEAMIOTCH HA TPH NOATPYANbL. ITO AeOHUKH
gepuitin, AeXKAILPe HAa BepUIHHAX OTZEABHEIX Top, XpeGTOB H FOPHBIX
CHCTEM, B Ka1bJepax BYAKaHOB; AeduUKi CKAOKOS, 32HNMAIOWHE nenpec-
CHH (BNaAHHBL, Kapbl) Ha CKACHAX FOPHLIX XpelToB; QOAUKHbIE AEAHUKY,
pacrnofaraioilivecsl B BepXHHX H CPeNHHX YacTAX TOPHMX AWIHH.

OGluKpHbie ropHble JeIHHKH PaCHOAOXKEHB B KPYMHBIX W BBICOKHX
ropHpX MaccHBax — B Fumananax, na [lamupe, Traus-llane, B Aabnax,
Ha KaBkase, Ha Aasicke # T.1. Camulft KpynHe# TOPHEIH JAEAHHK —
aenudx Bepunra na Ansicke aapHoM 170 Km.

B CCCP nokpoBuoe ONEEHEHHE 3aHnMaeT Hayfonbuiye JIA0Wa au
#Ha Hoeol 3emae (23 645 km ) Cepepnoit 3emae (18 325 km?), 3emae
®paunna-Uocudpa (13 735 km®); ,FOpHBIE JIETHHKH 10LIOT HaHGOJlbmyro
NJACLEA L Ha l'lamupe (7515 km®), Tanp-lane (7326 km®), Cuccapo-
Anae (2293 km?), Boaswom Kaekase (1424 xm®), a Takxxe Ha K yHrap-
ckom Anatay, Antae W Kamuarke., Cambie KpyDHbie TOpHbIe JeIHUKH
B CCCP — neanuky degyeHko miomansio 652 KM W LNHHOH 77 KM Ha
IMamupe # KOxubiH HUHsiaLuek naontansio 567 KM? ¥ AnuHO#R 60,5 kM Ha
Taub-1lane.

Ha mpoTfi:eHHH reojordHueckoli HCTOPHH DJIOLEaab ONeACHEHWA Ha
3emJie CYLIECTBEHHO U3MEHAAACh. TakK, (A0 /L JIEAHUKOB B NOCE1HIO0
NEJHHKOBYIO 3MOXy AocTurana 34 mad, xm°® (B 2 pasza Goablie coBpe-
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MEHHOH), 4 B 3M0XY MakCHMyMAa UETBEPTHYHOIO ONeAeHEeHHs
55 maH. kM’ (B 3,4 pa3a Gojblue COBPEMEHHOM).

4.3. OBPA30BAHHE H CTPOEHHE JIENHHKOB

Ha KkakpoM JefHHKe MOXHO BLIAENHThL ABe 06AaCTH: BEPXHIOK, rae
HAET HaKoljeHHe cHera, PUpHA W JbAZ, H HHXKHIOW, TIe nej, nepeme-
CTHBILHHCA 43 NepBoil o6aactd, Taer. ITH 06JaCTH HA3LIBAIOT COOTBET-
CTBEHHO 06AQCTHIO NUTAKUA (AKKYMYARYUIL) H 06AGCTHI0 abARLKE (pac-
xoda).

BunanaiowHi Ha NOBEPXHOCTH JEAHHKEZ H  NOCTYNAIOLIHMA
C NPUAETAIOLINX CKJAOHOB CHEr MOCTeNeHHO HaKamaHsaeTcs, YIVIOTHACT S
noj faBAeHHeM BBHILIEIENAUMX CA0LE H MO BAHAHHEM peKpHcTanaH3a-
UMK H YACTHUHOTO TAAHHA H 3@Mep3aHHA npocounBiiefica (HHPHABTPYIO-
uiefica) BOAbL NPEeBpALLAETCH CHAYANa B JEPMUCTHE CHeEz, A 3dTeM
B pupn, WIH 3epructoil aed, npeacTaBnAlWHA coGOf KOHIIOMEpAT
GecthopMeHHBIX 3epeH Jnpga KpynHocTbio ,5—5 mm. CpexeBnnaBuiui
CHET MOJKET HMETh O4YeHb Majyl miotHocTh (Ao 100 kr/m®). o Mepe
YIIOTHEHHA W PEKPUCTANLIM3AMM €r0 MAOTHOCTE BO3PACTaeT 10 200—
400 Kr/M PHpH  WMeeT yXe [JAOTHOCTh, NopAzka 450—
800 kr/M%(B cpemHeM okodac 650 kr/m®).

HancHefiulee ynaorHeHWe (GHpHA H PEKPHCTANAUIAUMUS MPHBOAAT
K oﬁpaaoaaﬂmo A€0HUK08020 (2AeTwepr020) Abda ¢ TAOTHOCTIO 800—
910 kr/m® B 3aBHCHMOCTH OT THNA 0o6pa3zoBanuda. [LIOTHOCTH UKHCTOrO
Nbaa Ges My3HPbKOB BO3/YXa MDY HOPMAJLHOM armochepHOM AABNEHHH
oxono 917 xr/m® Ha Gonbwold rayOGHHe B TOAlIE J€JHUKA MIAOTHOCTD
NEHHKOBOTO JIbJla NOA BAHAHHEM AABJICHHA MOKET yBEIMMHTLCA 1O
925 xr/m>.

Ha of6pazopante TOMLIA AefHHKa BARAIOT TaKiKe: ABieHde pewesa-
yuu, T.e. CHOCOGHOCTL KPHCTAANMKOB JbAAa APOYHO CMEp3aThe Apyr
€ ApYTOM H 32MOHATL MOPH H TpEUlHHH; yMEHbLICHHE TeMAEpaTyphl
HAABJEHHS ¢ yBelHUeHHeM [aBAeHHs (yseauuenue napaenns na 10° Ma,
HaH | arM, moHHKaeT Tsay Ha 0,0073° C, no:-rromy B TOJlIe AeAHHKa, rj1e
LaB/eHHe yperunBaeTca npubausutenbyo na 10° Ia (1 atm) Ha Kaxk-
Abie H0—12 M rayGHHH, nen MOXeT TaATk W NPH OTPHUATEARHON Temme-
paType}, ABJeHHE KOHNEAAYYUY, T.e. IOBTOPHOE 3aMep3aHHe TaloH BOabI
Ha NOBEPXHOCTH AbAa.

Takum ofpa3oM, B JAegHHKax HaGaOAaeTcd TPH TNpPHHUUNHA/BHO
pasauyHeIXx cnocofa o0pa3oBaHHA AbJa — MyTeM DEKPUCTANIH3AUHK
cHera H (MpHa (moa AapjieHHeM), MYTEM 3aMepP3aHHA TaloH BOABI
B ToMLe (pHpHA (HHPHALTPAUHOHHBIA Jen}, NYTeM 3amep3aHus Tajoll
BOAN HA NOBEPXHOCTH /bAa (KOHMETAUWOHHBIH WJIH Tak HasbiBaeMbifl
<HANOXKEHHBIH» Aen).

B pa3aHuHBIX KAMMATHUECKHX YCAOBHUAX, @ TAKXKE B Pa3HbIX YacTAX
OHOTO U TOrO e JieJHUKA NMpolecc Aefoo06pa3oBaHHA HET M0-PasHOMY.
[lo I, A. [lymckomy u A. H. KpeHke, MOXHO BHIAENUTD HECKOJNBKO 304
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neA000pa30BaHUA, KOTOPble OTJW4ATCH MO XapakTepy TadHHA exe-
FOAHOrO CHEra, CTeNeHd BOJAOOTAAaYH W BHIa Jeaoo0pa3oBaHHsA:

|. Cremnan (pexpucrasiusayuonnan) sona. Taaxde n BogooTAauA
oTcyTCTBYIOT. Jlenoo6pa3opanye NPOHUCKXOAHT UENHKOM TYTEM PeKpH-
crajauzannd. ToawnHa ¢upaa 50—150 m. HuxaAa rpansua 3oHb
cooTBeTCTBYET cpeaHell rogoeol temnepartype okoao —25° C. 3oHa
paclpOCTPAHEHa BO BHYTPEHHWX vacTAX AHTapkTdab (Bhume 900—
1350 M Hag ypoBHeM MopA) # [pesnangud (Bbmine 2000—3000 ), ua
poicodainx ropax Ilamupa (Bouime 6200 m).

2. CrexcHO-upHo8an (peKpucTaAlu3qyOHRO-PENCEAAYUORRAR) 30-
rg. Cratoe TagHNne NPOACXOANT AHIHb B TENARHA MepHO roga, BOOOOTAA-
y4 NPAKTHYECKH OTCYTCTBYeT (Tajlafd BOLa BHOBb 3aMep3aeT BHYTPH
ropoBoro cnosi cuera). JlegoofpaszoBaHWe HAET B OCHOBHOM TNyTeM
pekpucranansauui. Tomuuna dpupna 20—100 M. 3ona xapakrepna oas
nepupepun JeJHHKOBHWX INOKPOBOB AHTApKTHAM (Ha BhicoTax S500—
1100 m} u Fpensanand, pna ebicokux rop [lamupa (Beiwe 5800 M)

3. Xoaodnan puprosan (x0A00HAR UHPUALTPAYUOHHO-PEKDPUCTAANU-
aayuonnan) 3ona. TasHde d BOLOOTHAYA M3 TOAOBOTO CAOS CHEra yme-
peHHble, B HHXHHX cn0fAX Boaa BHOBL 3amep3aer. JlegoofpasoBaHue
NPOMCXOANT HA /5 TyTem 3aMep3anusi HadUABTPAUHOHHOR BOAB H Ha
/3 TyTeM peKkpHCTalausaudu. Temneparypa JepHuka Huxe 0° C, Dra
30HA LIHPOKO PACNPOCTPAHEHA B TOPaxX ¢ KOHTHHEHTAbHBIM KJAHMATOM,

4, Tenaan upnosan (Tenits uHPUALTPALUORRO-PEKPUCTAAARIAYU-
onnan) 3ona. TasHve W BojoOTHAaya 3HAUHTE/NbHDIE, (POPMHPYETCA HH-
TeHCHBHHI cTOK. JlepcoGpaszoBaHHe HAET B paBHOH CTENEHH IyTEM
HHOHALTPAUHOHHOTO 3aMEP3aHHA H peKpHCTALAH3aU#H. TonUlHHa Dup-
ia 20—40 ». Temneparypa segHuka okono 0° C. 30Ha WIHpOKO pacnpo-
:TpaHeHa B ropax H Ha apKTHYECKHX OCTPOBAX B YCJAOBHAX MOPCKOTIO
Kaumara.

5. Pupnoso-sedanan (unpuabTpayonkana) 3ona. TaaHHe W BOAO-
oTJaua 3HauuTenbHbl. JlenoofpaizopaHue B OCHOBHOM HH(pUJIbTpalH-
onHoe. TomiumHa ¢upHa He Gonee 5—I10 M. 30Ha xapaKrepHa ajs
rOpHbIX JeIHHKOB B YCNOBUHAX KOHTHHEHTAJNLHOTO K/IHMaTa,

6. 3ona ne0AH020 NUTARUR (BHUABTPALUOKRO-KONNCEARYUONHAR ).
Tasnke W BojooTaada MHTeHCHBHbE. JlejooGpa3oBaHHe HAET NYTeEM
UH(QHALTPAILHE H KOHXEAALHH, T.€. 3aMep3aHun Talod BOAW Ha NoBep-
XHOCTH L2 H (POPMHPOBZHHA «HANOXKEHHOTO» AbAa. PUpHa B 3TOHA 30He
HeT. 30Ha THNHYHA AAA TOPHBIX JAEGJHHKOB B YCAOBUAX KOHTHHEHTAJLHOTO
KAumMaTa.

[TepeuncaenHele Bhillle 30HL 06pa3y0T OGMACTh MHTAHUA (AKKYMYJIA-
uUHH) JegHHWka. HUX noBepxHOCTh mpeiacTaBJeHa AHGO CHerom, .aHGo
(bupHOM, AUGO ABLIOM.

[MTockonbky HaKONJeHHe H TaAHHE CHera H JbJAa NPOHCXOAUT C roio-
BOI NEPHOAHYHOCTBIO, & YC/OBHA HAKOIJIEHNA H TAAHKA Jbjla H 3amep3a-
HHA TaAoH BOABl B TOJLLE JeJHHK& OT roja K roay HaMeHAoTes, JeAHHK
B O0MacTH NHTaHHA OOHYHO WMEET CJOHCTOE BEPTHKAAbHOE CTPOEHHME,

B 3aBucHMOCTH OT KJIMMATHHECKHX H OpOrpadHuecKHx YCAOBHH
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«Ha6op» 30H Nefoofpa30BaHUs y KOHKDETHOTO NeAHHKA MOMeT Obly
pasnnyubiM. Tak, cHeHasl 30HAa NPAKTHYECKH OTCYTCTBYET Y COPHM)
JeAHMKOB (KpOME HEKOTOPbIX BepluHH Ha [lamupe, 2anlpyca Ha KaBKa,’
3¢ n ap.). Ha negnuxkax Kaekaza Takke NpakTHYeCKH OTCYTCTBY
xonoaHaA (PupHOBaR 30HA.

Ilocrenensoe HakonneHne cHera ¥ Jbaa B 06AACTH NUTAHUA JEAHAKS,
BejleT K TOMY, UTO NOJ BAHAHHEM CHAb TAXECTH H TPaLUEHTOB AaBJeHHA
H30BITOK JbLIa, 001aAa0llero nJAacTHUHOCTRIY, cMelnlaeTcad B 06Jacth
a6 ALKY, TAe [TOCTENeHHO TaeT, JTa ofAacTb He UmeeT (DHPHA H COCTOUT
JHub 13 Abga. O6jactt aGAALNH ¥ FOPHWX JeAHHKOB 14CTO HA3LIBAIOT
A36LKOM REOHUKL.

Tunyunoe crpoeHne NMOKPOBHBIX U FMOPHHIX JeLHHKOB TIPHBELEHO Ha
puc. 4.2 u 4.3.

OrHouienne naowagd o6AacTH TUTAHHA (AKKYMYJISUHH)} JAefHUKa
(Fu) k nnowanx o6aacti abasuny (pacxona) (Fa.) HasuBaIOT AeGrUKO-
BbiM KOSDOULUEHTOM:

kn = FufFa. (4.1)

3nauenue JeaAHHKOBOro Koad(puuuenTa pasiuuHO y pasHbIX AelHH-
KOB. B COBpe€MEHHLIX YCJOBHAX AO/AWHHEIE JAeIHWKH AJabn, Kabkasa,
CraHagHHaBUH UMEIOT £, 0T | 10 2. ¥ KApOBHIX e AHHKOB 3TOT KO3DdULHU-
eHT Menmue (0,5—1I).

B rTese KpymHBIX JlefHUKOB WmeeTcA CAOKHAA 2udpoepadbuweckan
cers, NMPeACTaBJAILAd cOG0H CHCTEMY B3aUMOCBA3AHHBIX MOAOCTERH,
TPOTOB, TPELLHH, KOAOALEB, KaBepH, NOJAHOCTBIO HIH YAaCTHUHO 3aN0MHEH-
HBIX BOAON, JHH3Z BOAB U PY4ERKOB.

B mectax nameHeHus penbeda Joxa JeiHHKa (paclinpeHHe HJIH
neperu6 f0Ka) npy ABAXKEHAY JeJHHKA BO3HUKAIOT COOTBETCTBEHHO
nPOdOALHELE K NONEPELRLIE TPELUHYL.

Ha noBepxHOCTH U B TO/LUE AeHHKE, 2 TaKKe BOAU3N HErO BCTpeyd-
10TCA CKOMJIEHHA 0BJ0MONHOTO MaTepuana — aopenst. OHH noapasgena-
IOTCA HA JBeé OCHOBHHIE TPYNIEl — 84€K0Mbie, B KOTOPHIX OSJOMOYHHEIA
MaTepHal NnepeMeltaeTcd JCIHHKOM, H OTAO0XCEHAbie, NpeicTaB/AolIne
cobolt ckonnenne oAOMOYHOrO MaTepHala, paHee NPUHECEHHOTO H OT/IO-
KeHHoro JepnukoM. Cpend BeKOMEIX MOPeH BHAEIAIOT MOpEHHl nogep-
XHOCTROiE (BKIWOYAn BoKosbie, cpeQuxHble, NONEPeHHse W (BPOHTAADL-
Hbie), enyTpennue u npudonnste (puc. 4.3; 4.4) Ori0oxKeHHbIEe MOpPeHH
NOAPa3ensioTca Ha fepec0sbie 1 KOHEHHbIE,

4.4. MTHTAHHE H ABAALHA JIERAHHKOB,
BAJIAHC JIbJA U BOALI B JIERHHKAX

MuTanne negHnKa. OCHOBHEIM HCTOUHHKOM NUTAHHA JeAHHKA CAYKAaT
TBepakle aTMocdepHrle ocagkd. KpoMe HHX B UIHTaHHMH JefHHKa yuac-
TBYIOT JOXAEBbIE MKHIKHE OCAJIKH, MeTeieBhil nepedoc, T.e. NPHHOC
BETPOM CHera Ha MOBEPXHOCTh JEIHHKA CO CMEXHbX MOPHBIX CKJOHOB;
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PHc. 4.4, Cxema nOnepeuHoro ¢TpOSHHR nes-
HHKa:
gackoMble xopenst: A — 7_pnnonaaﬂ. B — puyr-

penunst, B — cpeananan, I — nonepeunan, J —
foKopan

JIABHHEI, PUHOCALLIHE JONOJHHTEAbHBE O6beMb! CHera Ha JeAHHK, KOH-
NeHcauHs BOJAAHOro napa B TeBepAylo ¢asy (cylaHManuf)} HAM Tag
HasblBaeMble «HApACTaIoHe» OCanKkH —— HHeH H H3MOpO3b, «HaJNOMeH-
HblHl Jiejl», T.e. BHOBb 3aMep3alOuine Tajbleé BOLH CE3OHHOMO CHera.

Mo panueim B. M. Koraskosa, sknaa OCHOBHEIX COCTaBJAAICLIHX B NH-
TaHHe TOPHEIX AOJHHHBLIX JeZHHKOB TAKOB: BbIHAZAIOLIHE OCAAKH AZIOT
809 ofuiell akkymyaALHH, <HapacTaiollHe» Ocaakn — 0—2, meTeseBblit
.nepexoc — 15, aapunot — 5%. JAS MansiX A€AHHKOB AOAA OCALKOB
cokpaiaerca ao 20—30%, a gons meTeneBoro H JaBWHHOIO HepPeHOCa
YBeAHYHBAETCA cooTBETCTBEHHO a0 50—60 # 209,

Pacxon BemectBa B aegHuke. FaaBHOH cocraBafied pacxopa
BelllecTBa B JeAHHKe (abaayuu) ABafercd TadAnue abaa. Kpome Toro,
C NMOBEPXHOCTH Abaa (CHera) NPOHCXOAHT HCMApeHHe, a TaKe HHOrA2
A CAYBAHHE CHETa BeTPOM (MexauuuwecKas abasyus).

Paznuganor rpu suda abasyuu: noGAe0RIKOBYIO, BRYTPUAEORUKDB YO
1 nogepxnocTryio. [Todrednuxosan abaayus NPOUCXOAUT Ha [PaHUuE
JeIHHKa ¢ J0)KeM H BhI3bpaeTCA NOCTyNJAeHHeM TENAa U3 rpyHTa, TpPeHH-
€M JIbA2 O JIOXKe H X HIKO{ BOAOH, NpoHHKaKLeR nog Jed. BryTpusednu-
Kosaa abaayun (TGAKUE) TIPOHCXOAHT BHYTPH JeJHUKa # o0BACHAeTCA
TPEHHEM OTAENbHBIX CAOeB JeNHWKa, LUHPKYAsuueidl BOAbl M BO3AyXa
B MOJOCTAX H TpeulHHax NegHuka. Ha pof0 o6oHX ynomMAHYTHIX BHIOB
aGAsuAn NPUXOANTCA MeHee 5% ofuielt aGaduud NegHUKa.

FAaBHBIR BHA JIelHUKOBOH alAAUHN — nogepxnocTnan abaayun,
npeacrapafwuian cofoll youab cHera, ¢HpHa H JbAa HAa NMOBEPXHOCTH
JAedHKnKa, ofycNOBAeHRAR MeTeoposordyeckumu pakropamu. OcHOBHON
cocTaBasiolliell NosepXHOCTHOH afaAuny ApasercA rassue. Mcnapeunue
HIPaeT HEKOTOPYIO POJlb AHUIB B YCAOBHAX KpaliHe cyXoro H CONHEMHOro
BHICOKOrOpbS.

Ha npouecc aSasiudu nelHHKA OKa3hIBAOT BJAHAHHE COAHEMHas
pajMauid, TeMNeparypa H BAAXKHOCTL BO3AYXa, HCTIApeHHe H KOHIeAca-
uHs, aTmMochepHbe OCafKH; TBepjble OCajKH — CHer — yBeJAHYHBAIOT
anbGefo MOBEPXHOCTH A€AHHKZ H OCAabAsA0OT npouece TadHUA, XKUIAKHE
ocajiKi (OMAb) HECKONbKO YCKOPAIOT MPOLECcc TasHHS.

AGAsi#0 O6BIMHO BHIPAKAKT B MACCOBHIX WX OGBEMHLIX e4HHHIAX
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(MAH. T B FOA HJIH MJH. M> BOZBI B TOA}, HHOMAZ HCAOAB3YIOT NOHSATHE
jeabHod  abaAuam  (T/M’ B ron) HAW CA0A  aGNAUMH  (TasiHUS)
(MM/ron).

JlnA NOKPOBHHIX JEAHHKOB, OMblBaeMbiX MOPAMH, pacxoA JAbaa (40
80%) TPOHCXOAHT MEXaHHYeCKHM NyTeM B pe3yanTaTe 06pasoBaHuA
atic6epeos. AlicGeprn yp/1eKkaloTc MOPCKHMH TEUEHHSIMU H BETPOM B yXKe
KAaK KOMIIOHEHTH PeXHMA OKeaHa HAYHHAIT OKa3blBATh HA MOpPCKHE
BOIB OTPECHSIIOLIeE H OXJI3XAalolee BO3JAeHCTBHE.

Ta/ble BOAM A€IHHKOB HTPAIOT BA&XHYIO POAb B KPYTOBOPOTE BOILI
g npHpoae. Haubonsildfi BKAaj paer TasHHe B okeaHe aficbepzos —
OTKOAOBLIMXCA HacTed NMOKPOBHBIX JEAHHKOB, Tak, N0 J&HHEIM MOHOTpa-
¢vn «MHUpoBo#i BoAHBIN Gananc U BOAHBIE pecypeol 3emian», AuTapkTraa
faeT JeAHHKOBHH CTOK B OKeaH B pa3sMmepe 2§3l teic. kM® rog, [pensan-
Auf H apkriyeckue octpoBa — 0,70 Teic. kM° Bogn B roa. TafAHHe Top-
HEIX JAeaHWKOB, o pnanHeiM A. H, Kpenxke, gaer B cpeanem 412 KM® BoABI
B roa.

banasc abaa H BOAW B JeatHKe. [10cKO/IbKY B AeNHHKAX NPORCXCHT
nepexca AbAa B BOAY H, HaoGopor, BOABI B Jed, 4 Jei H BOAA HMEoT
pa3JN4HYI0 MAOTHOCTH, Ba/ldHC BelecTBa B JeJHHKax yaobHee BCero
BHpaMarb B eauHunax maccal. CoraacHo ofLIeMY YPaBHEHHIO BOJHOTO
Gaganca (2.1y u (2.5} ypaBuenue GanaHca Maccul FOPHOro JieaHHKa
MOXHO npeactasutb (Ao B. M. Kotaskosy u I’ H. Toaybery) caeayie-
wHM obpasom. [IpuxoaHylo yacTs ypaBHEHHA cocTaBAT ocaakh X (caa-
ramoupecs U3 TBEPABX H MHAKEX ocalkoB X = X 4+ Xx), MeTenepnifi
nepeHoc Y., NABHHHHH NOepeHOC Y., KOHAEHCALHA BOIAHOro Mapa
B TREpAYIC a3y Zyoy PacxoaHad dacTy ypaBHeHUud Oyier BKAIOUATH
CTOK Tanol BOAHI € JeAHHKA Y. B MCHapeHuHe CHera M JbAa Zyen.

Taxum ofpasom, ypaBHeHHe 6anaHca Macch JeAHHKA NMOAYUHT BHA

X + yn + Y.nan + anu. = y'r + ler.‘r[ =+ ﬁU, (42)

roe -+ AU — n3aMeHeHHe MacChl JIeJHHKA 33 HHTEPBa/] BpeMeHH Al

[Tockonbky J0GOHA JlelHHK COCTOHT H3 TBepaoh (crer, ¢HpH, Jen)
H kuakoH (Bona) ¢as, ypapHenHe 6ananca Macch AeAHHKA (4.2) momer
OuiTh pazgeneno Ha gBa. [as xuakoh ¢asn (6anaHca BOAKW B NeAHHKE)
NONYUHM

XJK + YT = Yc'r + Ysam + AUn, (43)

roe Y. — TaAnHe cHera, (hUpHA W JAbja HZ TOBEPXHOCTH H B TOJLIE
JenHHKA, Yiaw — MOBTOPHOE 3aMEP3AHHE TANMX H A0MKAEBHX BOA, Yer —
CTOK BOAB 3a Mpenennl JeAHHKA (CTOK, BRITEKAIOLIKHA U3 JeAHHKA PeKH),
+ Ay — H3MeHeHHe 3aNaCOB KHAKOH BOAK B JelHHKe.

Jas Teepnod ¢azu (Gananca Abna} AOAYYHM

X'rn + Yn + Y.nns + Yaam + Zxoun. = Y1- + Z}ltl'l + AUJ, (44)

rpe Ysaw — 4acTh BHOBbL 3amepalledl Boabl (cM. mpeibiyllee ypaBHe-
HHe), + Al/, — nameHenue macenl (o6bema) JAbja B JeLHHKE.
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Ecan ¢awoxute ypasmenns (4.3) # (4.4), TO noayuum ypaBHeHu&
(4.2). TIpu 3rom HeoGXOnHMO yuecTh, UTo X == Xy + Xr, &= AU = o+
+ Al/s = AU,. B npusegeHHOM aHanu3e GajaHca JAbja H BOAM B Jefx
HHKE HE YYHTWBaNHCh H3-3a HX HE3HAUHTEABHOCTH BEAHYMHEI KOHAEHCA-
UHH BOAAHOIQ napa B XUAKyl0 ($a3y H HCNapeHHe BOARL

YpaBHeHMe 6ananca MACChl JeIHAKA MOXKET GbiTh NPUMEHEHO K el
HHKY B LEAON HAH K AIOGOR erc YacTH, HANPHMED K 061acTH NHTAHHA HAK
obnacrd abaauun. B o6aactd nHranua Habal0faeTC MOACKHTEAbHBIH
fananc MacQp Jbaa, HHMIKE — OTPHHATEALHBIA. Memay sTHMH ofaacTs-
MH, HA TPAHHue DHTAHHA JefHHKA GaiaHC Maccal Hy/aeBoH.

[pannua nuranua NeaHAKa MOXET COBNaLaTh ¢ (UPHOBON JHHHMeH,
OTAENAIER ofaacTh pacApoCTpaHeHus GHPHZ OT OGA2CTH O6HAXKEHHO-
ro bAa, HO MOMeT JieKaTb H HeCKONbKO HHXKe dUpRoBOH JHHUK. B 3ToM
¢ayyae MeXZy rpaHiueil ¢pHpHa H rpaHnlell NUTAHHA JelHHKE HAXOAHT~,
€A NOA0CA TAK HA3LIBAEMOTO «HAAONERNO20» Abda, OOpa30BaBIIErOCH
B pe3yabTaTe HOBTODHOrO 3aMEp3aHHA Tajoil Bogbl (30Ha JAeAfHOTO
AMTAHHUA).

4.5. PEXXHM H ABH)KEHHE JIELHHKOB

{100 pexctimom re0nuxa noHUMGIOT XAPAKTED UIMEHEHUA €20 06DEMA
(maccot) u dopasl, NPOASARICWULCA 8 RACTYRAKWU I OTCTYNAHUU
Ae0rUKa,

EClIH akKyMmyaauua B jenHHKe B ueAoM (J1eBasi vacTh YPABHEHUS
(4.4)) paBHA afasunm (npapas uacTe ypasHeHua), 10 AU, = 0 u aen-
HHK A0JAXKEH Ghits cTabunen. Ecau akkyMmyaauua npessulaer abasuuio,
10 AU,>>0 H jepqunk gonken HapacTarb M HacTynarb. Ecan a6asnus
HEpeKpbiBAeT akkymyastmnio, 70 AU,<C0, Macca Abaa yMmeHbILAeTCs,
JACAHHK AOMM e perpaidpoBaTth H OTCTYNATh.

Wrak, B HepHoAW NOACKHTENBHOTO 6aNaHca AbAa JeAHHKH AO0AMKHE
HACTYDaTb, B epHOJ OTpHUATeAbHOro GajaHca Abla ~— OTCTYNars. JTa
CPA3AHHAA C HaMeHeHHeM §aNaHCa MACChL JCHHKA H HMEIOLILAA KAUMATH-
HYECKYIO TpHDogy 3aKOHOMEPHOCThb BHLINOJIHAETCA, OJAHAKO, He BCeraa
CTpoOTO, HaCTynaHne H OTCTYNaHHe JejHHKa, T.e. MEepeMEelUeHHA ero
KOHU A, YacTO 3ana3jgblBaloT BO BpeMeHH MO OTHOIEHHI® K HU3MEHeHHIo
Macchl AeAHHKa, YTo0b JeaHHK TTPHLIEA B IBHXXEHHE, HHOr1a HeO0XOomHu-
MO HCKOTOPOC y3alnTOUHOE HaKoMneHHe abla. KpoMe Toro, HactynaHue
HHOT 13 CBA3AHO He TOABKO ¢ KAHMATHYECKUMH NpHYMHAMH, 8 U ¢ MeXxa-
HHYECKHMH fbamopamu, KaK, HanpHMmep, ¥y HYJLCHPYIOLUHX JIEIHHKOB,
0 KOTOPHX 6YneT cka3aHO HUXKe.

Hacrynanhe u oTcTynaHne Ae HHKOB MOTYT HMETh Da3/HYHYIO NpPO-
AQMKHTEADHOUTE, H3MepAeMYI0 HHTEpBaJaMH BPEMEHH eoJOrHYecKoro,
BEKOBOTO, MHOrofeTHero u APYrux macwratos. Hactynmanve u oretyna-
HHE JeIHHKOR B reoflorHyecKkoM Maclitale BPEMEHH OTOXKAECTBAAIT
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cOOTBETCTBEHHO € 3N0XaMu H NepHogaMu OJIeACHEHHS H MEeX/eIHHKOBE-
Wi SMOXaMH H HepHodamMH. Menee npodo/KUTeNLHEIE HACTYNIAHHA H OT-
cTyNaHHA JELHHKOB HCUHCAAIOTCH NEPUOLAMH B NECATKH W COTHH JIeT.

Kosebanua sednuxos, T.e. PeHM HX HACTYNMaHWA H OTCTYNaHuA,
cBA3aHLl MpEeXJe BCEro ¢ H3MEHeHWeM YCAOBHH NMuTaHHA H abisanxu
JenHnrkoB. HacTynanue JefiHHKoB o6biMHO HaGanaeTcs B XOAOLHHE
g BAAXHbIe NepHOObl, OTCTYNaHHe — B Tenaole H cyxde. KoseGaHun
Je/(HHKOB OTMEUAIOTCA H B COBPEMEHHYIO Teo/oTHUYecKylo 3moxy. Tak,
3H4YMTENbHOe HacTyNaHHe JIEJHHKOB, TIO-BHAMMOMY, BHI3BAHHOE CH/b-
HBIM TOXOJIOJAHHEM W YBEAHYEHHEM YBAAMKHEHHOCTH, OTMEUAJI0Ch B TO-
pax Esponst B VIII—IX BB. 10 n.3. (puc. 4.5). Hacrynanne nennukon
nabawaaiocs B Ansnax takke ¢ 100 no 750 rr. H.3 B IX—XII
3B. NOTeT/IEHHE KJAuMaTa NprBeno B EBpone K NOYTH MOAHOK Aerpaialuu

T
)
S

/ X Puc, 4.5, Cxema vameHeHust
N - HEKOTOpHX HPHPOAHHX YC-
3 AN PN aosui B EBpone 3a nocnes-
\ ;' VI \_/‘\f\‘ Hwe 25 000 ner (mo B. M.

\ I ) B Typmanunof}:
\\_;; \‘ OTHOLCUTEABHBLE HIMERERUA
- m s (es sen)d / — TemnepaTypu  BO3OYXa,
L i d 2 — yBpnaxHeHHOCTH, § — ne-
-fop -s00 0 500 1000 1500 2000rer pHOAH HACTYNARWA JIE4HUKOB

JegHukos. B koHpe XII — nauane X1 cronerufi eDHUKH CHOBAE Havaju
HacTynate Ha KaBka3ze y B Anbnax. HoBoe 3HauuTesbHoe HacTynaHHe
JeaHdkoB Habawaanocs B XVI—XVIII 8B. B cepeaune XIX . na Kanka-
3e p B Anbnax JeAHHKN OTCTYHadau, B kKoHUe XIX B. BHOBbL HaMeTHAaCh
(hd3a HACTYNaHHA JeLHHKOB, DpoOoJKasiasacd U B Hauate XX B. Oco-
DeHHO 3HayHTeNbHOE HacTynaHHe Jeanukos Ha KaBkaze w B Aamnax
orMedanoch B 1907—1913 rr. [Tpubansutessio B 310 ¥Ke Bpema HaGAw0-
I14J0Ch 3KTHBHOE HAcTyNaHHE JeAHUKOB Aasicku. MHTepecHO OTMeTHTh,
uTo B 1906— 1915 rr. aHepruuHoe HacTynaHHe JeJHUKOB Ouao H B Cpea-
HeH Azpd. [IpHunnoR nacTynavua gefnukoB B XVI—XIX Be. Ouio
ofIlee NOXOAOLaHHE KAHMATa, KOTOPOe JAaXe HA3pBaKT «MaJbiM JeHH-
KOBBEIM NepHOAOM». 3aTeM JedHHKH EBpONLL Haua/d NMOYTH NMOBCEMECTHO
OTCTYNAaTh, HTO PAL Hec/lenoBaTelell OGbACHANH NMOTENJIEHHEM KJIHMaTa.
B nocneanue 20 ner orMeuaeTcs crabuanzauua JeiHukoB EBponn
H ga}e HACTYNAHWe HEKOTOPHIX H3 HHX.

Ot HacTynaHWA W OTCTYNAHMA JeAHHKOB, CBA3aHHEIX B OCHOBHOM
C H3MEHEeHHeM YCAOBHI NUTAHHA M TAAHHA JeJHHKOB, CAeAYeT OTAHYATHL
deuxcenue Ae0RUKO8, TPOABIAIOLLEECH B NepeMeLLeHHH (BCerga B OTHOM
HanpaB/JeHWH) CaMHX Macc Jbja. Baarogapd naacTHYHOCTH JeJ OKa3bi-
BaeTcA TEKYYHM W NoJ AeACTBHEM CHAB TAXKECTH U AaBJEHHS MeAJeHHO
ilepeMernaeTcs.

JBuxKeHHI® Mace Abaa cnocobeTBYIOT GOABIIAS MOIHOCTD JeIHHKA,
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3HAYHTENBHBIE YKIOHB €r0 MOBEPXHOCTH R JIOKA, OTHOCHTEALHO HOBbI-
UleHHaA TemAeparypa Bo3ayxa (H JbAa)}, Tak HasblBaemas <«BOLAHAR
cMasKas y JAoka. MoIlllHHe JIeIHHKH ABHraloTcs GhiCTpee MaJOMOLIHBIX
(CUMTAETCA, YTO 3aMETHOE ABH)KCHHE JeNHHKA RAYHHAETCH INIPH ero
MOLHOCTH, npeBuiilapomed 15—30 M}, Kpyronaaawmue AeQHHKH ABUTa-
10T¢A GhICTpee HOJOrONAaAdoUIHX, AHEM, JeTOM H B a3y HacTynaHHs
AeAHUK ABHMKercs GhicTpee, ueM HOULIO, 3HMOA K B (dasy oTcTynaHks.

JBHXKeHHe Mace Abaa B JeaHHKe Gaaronapa aedopMalHAM CHATHA
H PacTAKeHHs (NPHBOAAILHM YacTO K Pa3spalBaM CHOACWIHOCTH Jbaa)
CYLLECTBEHHO OTJAHYaeTCA OT ABHIKEHHA BOAM B BOAOTOKAX H BOLOEMaXx.
JBHXeHHe MacC JAbAa B JeJHHKe MOXeT GbiTh TaK Ha3nlBaeMbiM kIGO0~
BbIM CO CKO/bXKEHHEM BAO/AbL JIOMa H BA3KO-NAAcTHYALIM. B mocrennem:
ciyuae ABHKEHHE bJa B JeAHHKe AGNKRO ROAYKHATLCA 33KOWY JNaMK-
Haproro asuxeHns (2.31): ckopocTbh ABHXEHHA Abpa (U,} nponopuHo-
Ha/bHa KBaAPATY MOLLHOCTH JegHHKA (f;) W NepBoi cTeneHH yKAOHA ero
NOBEPXHOCTH [,

va = khil,, (4.5)

rae £ — paszMmepHulil sMnUpHueckKHi Ko3hdHIHEHT.

®opmyaa (4.5), BHAMNMO, YAOB/JETBODHTEALHO OTpajiaer peajbHble
YCJAOBHA MHOTHX JELHHKOB, MPHYEM AJA JAeAHHKA B HETOM OH& Jaer
AyYUIHE pe3y/LTaThl, HeM JJA €ro OTAebHBIX uacTed. Irta dopmyna
noaTBepXAeHa, HanpHMep, uccaeaoBaHuAMH M. Jlaraanu, npopeneHHbI-
MH Ha JMefHHKaX Dasbpyca. B naHHoM ciayyae npH CYTOUHOR CKOPOCTH
JABHMEHHA IbAA Uy M/CYT BeJdHYHHE Koa(hdHuMeHTa £ OKa3anach paBrOM
0,014

B Tomue AeaHHKA MAKCHMANBHLIE CKOPOCTH ABHMKEHHA OTMe4alTcd
Ha NOBEPXHOCTH B HERTPanbHOH uYacTH jAepnnka. C npuGaniKeHHeM
K JIOXKY NeNHHKA CKOPOCTH ABHMEHHHA AbAa 00bIYHO GLICTPO YMERbILAKOT-
cA (cM. kpuBylo 2 Ha puc, 2.2},

O6buHO CKOPOCTH ABHMEHHA JeAHUKOE HE3HAURTENbHb H H3MepAKT-
CA CAHJHMETPaMB B CYTKH WAH merpamyu B roa. Han6oanmaa cxopocTe
JBH}KEeHHS CBOACTBEHHA KpaeBnlM YaCTAM MOLLHLX NOKPOBHLIX JENHHKOB
Antapkruan ¥ Tpennanauy (BHIBOJHLIM JIEAHHKAaM) H KPYNHBIM JeJHH--
KaMm 'imanaes. BpemeRHoe yCKOpeRHe IBHIKEHHA JeIHHKa (KaK TOpHO-
ro, TaK H NOKPOBHOTO) HA3bIBAIOT nodausckot Aednuxa (WK cépowcen).

ITe cxkopocTH ABHXEHHA JEAHHKH MOXHO MOAPA3AEJIHTH HA TpH
OCHOBHEIE TPYNILL. JIenHHKE NepBOA TPYNNBI HMEIOT HEGOABIYIO (OGHIY-,
HO He Gogee 100—200 m/ron), Mano H3MEHAWILYIOCA B TeHeHHe roga
CKOPOCTb ABHMEHHA. 3T0 GONBUIHHCTBC TOPHBIX JEAHHKOB, JeHHKOBbIE:
wuTH. JIeAHHKH BTOPOH rPYNMbl HMEIOT TPAKTHYECKH NOCTOAHHO BeChM 3,
60ABLUIVIO CKOPOCTE ABMMeHHA (a0 10—20 km/roa n Gonee). 310 HEKO-
TOphIE BHBOAHBE JeAHHKH AHTapKTHAN H Fpernannun. Hakoneu, neaHn-;
KU TpeThell rPYNNul (TaK Ha3bIBaeMLIe nyAsCUpyiolie 1ednuku) B o6uY-
HO® BpeMsl HMEIOT HE3HAUMTEABHEIE CKOPOCTH ABHIKEHHSA, HO B OTAe/BHEE]
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HETPOIOAMKHTENbHLE NePHOALl PEe3KO YCKOPAKT CBOE ABHXKEHHe (/10
100 m/cyT).

TIpeacrapiaAwoulie HAHOOMBLIMA HHTEpPeC NYABCHPYWINHE JeAHHKH
XapaKTepH3YIOTC PE3KO BhpPaXKeHHuM HeyCTOHYMBLIM AHHAMBUECKHM
PeXXHMOM: AAMTENbHAA CTALHA HAKOMAEGHWS /iblad B JAedliHKe CMeHsercs
pe3KOH ero MOABHMKOH. BO BpeMA NMOABHXKKH MPOHCNO.NT paspaaka
HaKONHWBUIUXCA HaNpAMeHHH, COAONIHOCTS ASJHHKA Hap)WAETCA H ABH-
>KeHHe Jbaa No IVIOCKOCTAM PasphiBa H cKOJa pesko yckopserca. Jlan
Hayadd TOJABHXKKH, NO-BUAHMOMY, BAXKHOE 3HAUEHHE NOJKHO HMETh
npesblillleHHe TPOAGABHBIX HANPAMKEHHR HAal CHAEMH TPEHHS BAO/b AOXKa
gaenauka. CyulecTBeHHOe 3HAYEHHE B YMEHLIHEHHH TPEHHA MOMET HMETh
CKOMAEHHE ¥ A0 A BOAL (TaKk HA3uIBaeMas «BoAAHaA cMa3kay), Jlea Bo
ppeMa MOABUIKKHA nepemelnaercss 43 obnacTy nuraHHA B obaacTe abJas-
uHH €3 CYLIECTBEHHOrO HaMeHeHHA ero obiiedl Macchl B Aennuke. Takue
KaTacTpouyeckHe NOABHMKH mepHoaHvecKH noeropawTcA. Ileproan
MyAbCatdil MOryT COCTABASATbL OT HECKOABKHX Jer a0 croderuit, Tak,
AeqHHK Menpexku# ua ITamupe, nerancHo Hecaegosatnuui JI. [, Joary-
LHHEIM, HCTTWTEIBAET MOABHXKH Kaxasie 10— 16 ner (Hanpumep, B 1937,
1951, 1963, 1973, 1989 rr.}, aeannk Konka wa KaBkase ckaukooGpasuo
BhiaBHTAETCA Kaxanie 66—70 aer (Hanpumep, B 1835, 1902 n 1969 —
1970 rr.). TlogBHXKKH HyALCHPYIOWHX JIEAHHKOB MOryT GalTh BecbMa
sHauyuTenrbHbiMy. Tak, Hanpumep, B 1969—1970 rr. aeanuk Kodka pesko
BolABHHYACA Ha 4,] KM, maollanb neaunka Mensexnero B 1973 r. ypeau-
yuaack Ha 1,4 km® TlyJbcHpylomue JeIHHKH WHOTAA NEPEropaHBaloT
PeKH, CO3/1aBaf ONACHOCTL HPOPHIBA CKONWBUIMXCH BOJ H BO3HHKHOBEHHA
censl. OcoGeHHO ONACHAD NMOABHXKH JEeAHAKOB B JIeTHee BPEMS B MePHOS
TasHUA JEIHHKOB H MOBHIIEHHOTO CTOK@ TOPDHLIX PEK.

4.6. POJIb JJEAHHKOB B NHTAHHH H PEXXHME PEK.
NPAKTHYECKOE 3HAYEHHE NOPHbLIX AEQHHKOB

Pouab e lHHKOB B NMHTAHKH PEX B le]10M HeBeddka. Kak ormeyanocs
BbiLIE, B CPELHEM Ha 3EMHOM WIape BeUYUHE EXErOAHOrO NEAHHKOBOTO
nUTaHuA peK coctasaser 412 kw® ; Te. menee 19% o6wiero ofbema peuHo-
ro cTOKa, paBHoro 41,7 ThIC. KM® B 06/1aCTAX BHELUHETO CTOKA H OKOJAO
1,0 teic. kM’ B oﬁnacmx BHyTpeHHero croka. M3 dopmupyoweroca
exxeroanoro Ha teppuropdk CCCP peynoro croka o6bemoM 4414 kM® na
J0J0 JIEIHHKOBOTO NUTAHUA MPHXOANTCA JAHWIIL OKOJO 25 KM®, T.e. Bcero
0,6%.

OnHaKo y HeKOTOPBIX KPYNHbIX peK, CTeKaOUHX ¢ NOKPHTHIX JeAHH-
KamMH TOp, AOAA JeJHHKOBOIO NHTaHWA MOXeT HoctHrath t0—159%,
a % Ma/iblX peK B HENOCPeACTBeHHOH GAW30CTH OT JIeAHHKOB — U 40—

o-

BrJjiaa JeIHUKOBOrO CTOKA B CYMMapHRIA CTOK PEKH H peryJdpyrllee
BAWAHKE JeIHHKOB Ha CTOK TeM Ooiniue, uyeM GONblIE OTHOCUTEAbHAA
naouwads oaedenenusn, papHas OTHOWENHIO NAOWAAH, 3aHATOR NeIHUKa-
MH, K mofHo# nnomand Gaccefina pekd AnA J3HHOMO 3aMLIKAOUIEND
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creopa (puc. 4.6). baaronapa akkyMyJHpOBaHHBIM B TOJILAX JIEJIHHK
6OJBIIHM MaccaM BOABK JEeIHHKH OKa3bIBAOT peryAHpyollee BJM3

HHe Ha pedHO# CTOK.

MioroaeTHee peryJHpOBaHHE CTOKA
JEeNHHKAMH 3AKAK4AeTCs B TOM, 4TO Ta-
Jas BOAA AEJHHKOB KOMNEHCHPYeT HeAo-
CTaTOK BOABI B peKax B 3acyllluBbie
rofsl. 210 0GBACHAETCA He TPOCTO BOAO-
OTHa4eHd JIeAHHKOB B 3acyLLJIHBHE FOABL,
KOT/a CHeroBoe W AOK/JEeBOe TIHTaHHe
pek coXpaliaercs, HO H yCHJeHHeM 3TOH
BOACOTAAYH B TMEePHOAbl ¢ NOBHILEHHOH
TeMnepatypod poagyxa. Jleno B ToM,
4YTO MNOBhLILIEHHble TOAOBLIE BeAHYHHDI
TeMmepaTypsl BO3AYyXa H TOHHXeHHWe
rOAOBbLIE KOJIHYECTBA OCRAKOB, KaK mpa-
BUAO, HalAl0ZalTcA OJHOBPEMEHHO
(cBA3L TeMIepaTypsl W YBJAKHEHHO-
¢, kKak noxasaan Q. A. Hdpoaaos,
A, C. I'puroprera, — cnafas oTpulla-
TeJbHan) . Of 3TOM CBHAETEALCTBYET, Ha-

&
7{? Yo

o2

I 1 1 1 1 1 1
1920 30 40 50 60 70f,°

Pue, 4.6, 3aBHCHMOCTE JOAK fedHd
nosoli cocTapannuiel r0a0BOTO CTC
Ka (Q.%) ©OT oTHOCHTENBLHOR IUIC
WaaH oaejeHeHus Oaccefma (n
I' H. FoayGesy):
{ — Cpeannan Asua, 2 — Kapuaa

npamep, 1 puc. 4.5. Kpome Toro, B X0A0AHBE H BJaKHble NePHOALI CHE.
Ha TIOBEPXHOCTH JIELHHKZ TaKXXe COePKHBaeT Npolecc TasgHUA.

Ce3onnoe peryanpoBatne Takxe NPOABAAETCA B YCHACHHH TasdAHHs
JeIHUKOB B TeINLIH, 3acyUHBbIA NepHon roaa, Korna nIpyrde HCTOUHHKI
OUTAHWA pek HeromawTed. Kpome Toro, caM jefHHK ¢ HAXOAAUIHMHUCS
B HEM NOJOCTAMH, 3aMOJHEHHMMH BOLOH, a TaKKe ero cHeXHo-(HpHOBas
TOAUIA, COAePXKAlllaA FPaBUTALHOHHYIO BOALY, ABAAETCA NPHUHHOH pery
JAHPOBAHHA CTOKA H CJBUra MaKCHMAJLHOTO CTOKAa MO OTHOLIEHHK
K MAKCHMAJIbHO#A TeMneparype Bo3ayxa. [loatoMmy Ha pexax ¢ JdeJHHKO
BbiM NHTAHHEM MAKCHMYM CTOKa OOWIUHO CMelllaeTcH Ha BTOPYIO MOJAOBK
Hy Jera (puc. 4.7, a).

3amefAeHHbIH CTOK TaNod BOAL BHYTPH JiefHHKA OOBACHAETCA Mma
JAbiM K03 duHeHTOM PUALTPALHH rPaBHTALHCHHOR BOALI BHYTPH CHeX:
HO-(HPHOBOHR TONWHA. 3T0T KOIPPHUHEHT A1 THIHYHLIX FOPHUX JeIHH-
KOB He npeediliaer 5—6 M/cyT.

Uem Soablle Naoliafb AegHUKE, TeM §oAblie 3ana3iLBaHUe MeM Iy
MAKCHMYMOM TEMMEPATYpsl BO3AYXA U CACAYIOUIHAMH 328 HHM MakcUMYy-
MOM TasiHuA H BpeMeHeM TOCTyNAeHus Talod Boan B pexy. [lo ' H. Fo-
AyGeBy, BpeMA Aoleranus (T CyT) Tadaol BOAbl € yAajdeHHHX dacTefl
TOPHOTC AeAHHKa K HCTOKY BhiTEKAawwWweH H3 JeIHHKAa PeKHd CBA3aHO
C. mAoWIa b0 AeaHHKa (F xm®) 3aBHCHMOCTHIO .

v = 3,8lg (F+ 1) (4.6),

B MHOTrO/IETHEM H OCOGEHHO Ce30HHOM Pery/HPOBAHHN PEUHOTO CTOKE;
JefHHKAMH 3aKAKJvYaercs 60J'|bl.uoe ﬂpaKTH‘{ECKOC 3JHaYeHHe ﬂeﬂHHKOBﬁ
96 '

+



amic

500
a sw¥ic a) 7]

Jao0
3L

1300
2 -

200
r 100

/ \ [l L 1 L 1 1 i

9 y

v v v W X 192023252729 1 3

gllllllll__llllllllll

Puc. 4.7. THoHuHble THEPOrpade Jeanukosbix pex (no I' H. lo-
ayGesy):
a — ryaporpad p. Amankyar na Kapkase p i969 r. (f — cymmapublit
¢T0K, 2 — CTOK ¢ AeZHNKA); & — NABOAOK #a P. Huwawuen 19 centat-
pA — 3 oxtaGpA 1954 r., copmupopaBlIKHCR B peayanTaTe NpopeBa
03. MepuGaxepa; & — CYTORHWe xoAeCaHHR TeMnepatypsl Boagyxa
3 u pacxona Boget B Gaccefiwe p. Jwamkyar 31 nmionst —4 aberycra
1970 r. (4 — cTOK C OTKpHTOT® Aba8, 5 — cTOK U3 HpHOBOH 0OnaCTE,
§ — cToK © HeAelHuKOBal wacTk Gacceliwa)

Tak, neaHUKH cpeaHell A3uM AAIOT TOBHILEHHHH CTOK PeKam B KOHINe
HI0JAA — Hayaje aBrycTa, KOTAA NHTaHHe PeK TalbIMH BOAAMH CE30HHBIX
CHErOB YJ€ OKOHHWIOCh, & AOMAEBbie OCajKH HeBeHkH. VKIMeHHO
B HIONe — ABrycTe Ha pPaBHHHHHX yuacTkax pek Cpenned AsHu ocyine-
CTBJSIeTCS OCHOBHOH 3afop BOAbl Ha opoilenye. [loaToMy ceaomHoe
peryjiupoOBaHue CTOKa JeAHHKaMu G1aronpHATHO CKa3hiBAETCA Ha Celb-
CKOM xo3alicTBe.

[IpakTHyeckoe 3HaueHue JEIHHKOB, OJHAKO, He HCUEepMhBAETCH HC-
NOJA530BAHHEM JeJHHKOBMX BOIL AAA OpOlUeHHA. 3TH BOAHW HAYT TaKXKe
Ha BOAOCHaG)KeHHe PacCnONOXKEHHHIX B ropax M Mpearopbx ropoaos
W HaceJeHHBIX nNyHKkToB, MCHOAL3yeT CTOK JeAHHKOBHX peK TaKxke
CHADOSHEPreTHKa.

BecbMa cBoe0Gpa3Hhl CyTOUHBIE KOREGAHHA CTOXA REIHHKOBBIX PEK
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(pdc. 4.7, 8). MakcMMaJbHAA TEMNEPATYpa BO3AYX& B ropax OGHIUHO
ormeuaerca B 13—15 uacoB, MuHUManbHad — B 4--5 yacos. JKCTpe-
MaJibHBIE 3HAYEHAA TaNOTO CTOKa CO CPEIHErOpHLIX AOJHHHLIX JeJHHKOB
HEeCKOABKO CABHHYTHL BO BpeMeHU: MakCHmMyM HaGnwogaerca B 14—17 ua-
cOB, MUHHMYM — B 6—9 4acoB, H& BbiCOKOTOPHMIX JeJHHKAX 3TH CPOKH
HACTYNAIOT elte N03Ke; Tak, ¢ AefHKKa PenyeHKo MakCUMadbHbli CTOK
ormedaercd B 20—24 yaca, MHHUMaABHLIA -— B 9—12 uacos. CasHMr
MeMLY H3MEHEHHEM B TEYEHHE CYTOK TeMIEepATYphl BO3AYXA U PacxoaoM
TalplX BOJ YBEIHSHBAETCA TAKXe C YBeJHYEHHEM pPa3Mepa JelHHKa.

Temneparypa Tanol oAbl BOMH3H JdeaHWKoB 6aHzka K 0° C; anem
B neTHee Bpemsa OHa ofn4HO He Boime 0,4° C. Taayio Bomy JexHuKoB
OT/iHdaeT Mmajas MUHepanusaums (ofmunHo He Goaee 30—100 mr/a).
B Boae npeoGaanaot Honsl HCOsu Ca®t tunuunse aJs armocdepurx
ocaKOB.

Hepeaxo nomuMo GaarofNpUsITHOrO BJAMSHHA HAa CTOK (CE30HHOE
H MHOTOJETHee peryaipoBaHHe} JeAHHKH OKAa3hIBAIOT W He(AaronpusATr-
Hoe BO3jeHCTBHE, BW3LIBAS pelKHe, HO WHOrAa KaracTpoduueckde na-
godxu  ceau (cm. 1. 6). [TapoaKu M cend JeIHHKOBOTO MPOUCXOIKAEHHA
BO3HHUKAIOT BCAEACTBHE CJAEIYIOLIMX OCHOBHHIX NPHYHH: a) TMpOphIBa
npuAeHUKOBbIX O3ep; 6) NPOPHBa HAANEAHHKOBHIX O3€p; B) INpOPLIBa
BHYTPHACIHUKOBBIX NONOCTEH; '} KaTacTpopHYECKOro TasHWsA, Bbi3BAH-
HOTO H3Bep)KeHdem ByakaHa. HauGosee uayveHbl nasoakH, oGpazyoui-
ecsl B pe3y/abTaTe MEpPBHIX ABYX NPHYHH.

TIpulegHUKOBbIe O3epa 4yacTo 0O6pa3ylioTCcA Cpedd TPAJ KOHEUHBIX
MOpeH WIH B pe3yabTaTe NOATPYKWBAHHA JEAHHKOM FOPHOH pekH
(cm. 1. 7). TlepemosHeHHe TakuX o3ep BOAOW B MepPUOA AKTHBHOIQ
TAfHUA JAELHHKA MOXKET MpPUBECTH K HX [POPHIBY H BOSHHKHOBEHHIO
naBoAKa M cend. MMeHHO Takoe ABaeHne npousowWno B GacceiiHe p, Ma-
jJas A/AMaTHHKa Jetom 1976 r., Keraa npopBadoCh MODEHHOE 03€po
H B L0JHHe peku cdopmHpoBaicd KaTacTpopuyeckdil ceap, 3aaepAxa-
HBIfi TPOTHBOCEEBON NMAOTHHOH B ypouxule Meneo. Jlpyrum nprmepom
MOMeET CAYXKUTb p. AGAyKarop, NepHOAUUECKH NOANpPYXUBaeMad JedHu-
koM Megpexxyii ua [Mamupe, [Tpopulenl 06pa3yioLieroca o3epa Co3galoT
MOWIHBIE MABOAKH Ha p. Banu (B 1963, 1973 rr.).

HaanenHHKOBblE O3epa pAacmOAoXKeHbl HENoC¢peACTBeHHO Ha JEAHH-
Kax, OHU 06BIMHO 06pasyloTea B pe3yabTaTe NOANPYXKHUBAHHA OCHOBHMM
JEAHHKOM TaABIX BOJ JAefHHKa — mpuToKa, K Takomy THNY O3ep OTHO-
cHTcA 03. MepuGaxepa B MecTe «Bnajfenufy» Jeanuka CepepHnfi HHbAb-
yek B JeaAHHK IOxuptit MHblibuek va Tanb-llane. B osepe, aocruraio-
WeM AJAHHBI 4 B WHPpHHBL | KM, MOXeT aKKyMY/JIHpPOBAaTbcd A0
200 maH. m® Bombl. JlensiHoli Gapbep, MOANPYKHUBAIOLIKA 03epo, MOKeT'
BCHABITE H BHIABATH KaTacTpOpHUecKHH naBofoK B g0/ HHe p. UHBMENEK,
Kak GHBaeT noytd exerogHo (puc. 4. 7, 6}.



Faae.a s TKAPOJIOTHA HOA3EMHBIX BOJ

B semuoil kope HaxoanTeA GoAbLIOE KOAHMECTBO BOAB — (H3HUe-
CKH H XHMHYE:CKH CBA3aHHOH, ¢BOGOAHOH TpaBHTAUHOHHON, KanHa-
JAAPHOH, B BHIIe BOAAHOTO Nmapa B Abaa. OaHako He Bce 3TH BOAH
MOLYT 6uTb OTTHeCeHH K MOA3eMHLWM BOAAM KaK HacTH rHapocdepl,

flo03ennvimu 8odamu Gydem HA3BIBATE COEPICALUYUECR 6 FEMHOL
Kope 800bt, HAIXO0RWUECA 8 AKTUBHOM B3auModelicTauy ¢ armocgpe-
PO U NOGEPX-HOCTHOLIMU BOOGMU (OKEAHUMI 1 MODAMU, peKamu,
osepami U4 Omaoramu) u yeacTsyue 8 Kpyaoeopore e00bi Ha
3emMHom wiape. floGaemnsie 8odel 8 TAKOM nOHUMARKU npedcTasaenst
8 OCHOBNOM Kiinuarapnol u ceobodnod (epasurayuonnod) sodod,
0 TAKHKE NEPeMELQIOUUMCR 8 NOPAX ZPYRTR BOJAHLIM NOADOM.

6.1.. PPOHCXOKAEHHE NOA3IEMHBIX BOR
H HX PACHPOCTPAHEHHE HA 3EMHOM IUIAPE

[lo coBpeMeHHkIM MpeacTaBAeHHAM MOA3EMHbIE BOAB MO HPOHCXOXK-
IeHHIO MOrYT ObITh Kak ak3ozenusimit (X HCTOYHHK — BOIHbBIE OGBEKTH
HA NOPEpPXHOCTH CYIMH M paara atmocepn), Tak H 3ndozenHbimu (HX
HCTOMHHK — cama JKtocdepa).

Jx30zennbie noGsemnsie 8006t NOAANAIOT B rOPHBIE HOPOAL JAHGO NpH
npoueccax HHOHUAbTpaUMH W KOHAEHCANHM, AHOO B pe3yibTare CelH-
MEHTaUHH (OCaJKOMaKoHAeHHA). 3TH BOALI HA3WBAIOT COOTBETCTBEHHO
UHDUALTD AL UORNOIM U, KOHOEHCAUUONHbIMU t CEOUMEHTAUUORHBIMY.

HupuavTpayuornsie nodsemnsie 8036 NPOHHKAIOT B TOPHBIE NOPOALI
nyTeM HHQUABTPAUMH aTMOChepHLIX, peMHLIX, MOPCKHX K O3€pHHIX BO..
OCHOBHYIO POJlb NPH 3TOM HIpaeT NMPOHHKHOBEHHe B TPYHT yepe3 MOPLI
H TPeIlHHbl APAKTHYECKH npecHOll atMochepHofi Bonul. Kondencayuon-
Kble nodsemnvie 800t OOpa3yOTCA NPH KOHAEGHCAUMH B NOpax rpyHTa
BOAAHOrO Mapa, NepeMentaioiierocsl B rpyHTe Noj BAHAHHEM PasHOCTH
ero ynpyroctd. CuMHTAalOT, 4TO BKAaj 3TOTO BHAA TNHTAHUA NOA3EMHBIX
BOJ, HEBeJHK, OJHAKO B HEKOTOPHIX (H3HKO-Treorpaluueckux YCIOBHIX,
HampHUMep NYCTHHAX, MO)KET WMeTh CyliecTBeHHOe 3Hayenue. Cedu-
MENTAYUOKKBIE NOJ3emnbie 8odbi 06pa3yloTCA W3 BOO TOrO BOAHOIO
ofbeKTa, rae NporcXoAHA MPOUEce CEIHMEeHT aLUH, T €. OTJOKEHHA HAHO-
coB. Boabl TaKoOro THma pacnpocTpaHeHbl B JOXKaX OKeaHOB H Mopedl, Tae
0o6pasyoT TaK HashbiBaeMbLle «UI0BHIE PACTBOPHI®.
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3ndoeennbie nozemHpie 800p 0GpasylOTCs B TOPHHIX MOPOJAX B pe&
3yAbTATE AerHApaTauuy MHHEPanop (TaKHe BOObl HA3LIBAIOT Jeeudpara:
HUOMHOLMY WK «803D0ONCOEHHDIuY») WIH MOCTYNAIOT H3 MArMaTHYeCKHx,
O4ATrOB, B YACTHOCTH B PAHOHAX COBPEMEHHOrO BYJKAHHAMA (HX Ha3bBa
0T IOBCHUALHOIMUS 800aAMU).

Hupunbrpainonnbie, KOHAGHCAUUOHHEIE, CEAHMEHTAUHORHBIE, NeTH -
paTALHOHHbIE H <IOBEHHABHBE» BO/LI NPH CBOEM NEPEMEILEHHH B COPHBIX:
NOPOeAaX CMELIHBAKTCSA, 00pa3ys cuewanssie O NPOHCXOMAEHHIO 800K,

Kak 6biio mokasano B ). 3, noa3eMHbie BOAbl SIBASIOTCH BAXKHbIM
3BEHOM MATEPHKOBOro 3BE€HA KpyroBOpoTa BOAB HA 3€MHOM llape
H UrpaloT 3aMEeTHYIO0 poab B Gasauce H pex<HMe NPHPOAHBIX BOA H pac-’
TBOPEHHBIX B HHX BEILECTB Ha 3emJe,

5.2. PH3HYECKHE H BOAHBIE CBONCTBA IFPYHTOB.
BHIAbLI BORB) B8 NOPAX FPYHTOB

5.2.1. Pu3mueckue cpoitcTBa rpysTon

lMonseMuble BOAbI HAXOMSITC B BepXHEH TOJIWLE 3EMHOH KOPEI, BKJIIO-
yasg KOPY BHIBETPUBAHHA W NOMBeHHLIH caofl. DTy TOMLULY B FHAPOreoIo-
FHH HasblBAlOT 20PHbIMI ROPODami, B THAPONOTHH — RO4802pYHTAMU.
Bynem naspiBaTh ee Al KPaTKOCTH NPOCTO 2PYHTOM. PexHM NOA3EMHBIX
BOA BO MHOTOM ONPEAEAAETCH (pHIHYECKHMH H BOAHBIMH CBOHCTBAMH
BMELIAIOLLEX HX TPYHTOB.

K uncny OCHOBHBIX QH3HWwecknx CBONCTB FPYHTA OTHOCATCS €ro
NJIOTHOCTL, rPaHyAOMETPHUECKHH cocTaB M GOPHCTOCTD.

fIa0THOCTY 2pYHTA — 3TO QTHOWEHHE MACChl OAHOPOAHOTO rPYHTa
K ero ofbemy:

Prp = ml‘p/vfl" (5.1)

Paaauyaor nAOTHOCTb CYXOr0 rpyHTa M MJIOTHOCTb CPyHTa MpH €cTec-
TBEHHOH BAAXHOCTH. TlNOTHOCT b rpynTa OTAHYAETCS OT NAOTHOCTH €ro
«cKeneTa» p, 3aBUCALILENd OT Xap akTepa BEIECTBA HAH MHHepaJsa, caara-
owero rpyar. Hanpumep, ana wacruy, KBapLUEBOTC Recka p NpHOnHaIH-
TenbHo paeHa 2650 Kr/M”, cyneceit — 2700, cyriunkos — 2710, HH —
2740 kr/m®

TockonbKy rpyHT COCTONT HE TOALKO W3 CKEJeTa, HO H K3 NOp, 3aroa-
HEHHBIX HGO BO3AYXOM, JHGO popol, AHGO JbAOM, NIOTHOCTb Kak
CYX0ro, Tak H BAAKHOIO rPYHT& Bcerja MeHbllle NIOTHOCTH Ero «CKeqe-
Ta». Tak, mioTHOCTL necka (Ka g rpyHTa, a He KaK MHHepajsa) O6BIYHO
Haxonutcs B npeaeaax 1200—1 500 kr/m’.

MHuorHe pEIXJTBIE TPYHTBI MPe:acTABASIOT COGOH CMECh YaCTHLL PA3JIAY-
HOH KpynnocTH. [IpouenTHoe comepxanue (o Macce) B puIX/IbIX MPYHTAX
rpynn yactHl (QPakunil) Pasniguqore AHAMETPa HA3LIBAIOT 2PAHYAO-
METPUHECKUM IR MEXAHUXECKUM cocTasom 2pynTa. [laa xapaKkTepucTH-
KH PAHY.SOMETPHYECKOTO COCTAERA [PYHTA HCIOALIYIOT NOHATHE CPEAKHE
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yaMeTp uacTHy rpyHra Dep B HEKOTOpPbIE APYTHE BENHYHHB, O KOTOPHIX
L1oApobHee GYAET cKasaHo B pasfl. 6.9, mocBAILIEHHOM PEUHBIM HAaHOCAM.
[IpaKkTHUECKH Bce TPYHTH (KaK PEXAbIC, TAK K CKaAbHbe) o6naaaior
cKBGNHHOCTO0, TOL KOTOPO# NOHHMAIOT HanHude B TPyHTaX MycroTr
ye3aBHCHMO OT HX Pa3MepoB, GopMbl H NPOHCXOKAEHHA. CKBaXHOCTD,
oOYCAOBNECHHAS NOPAMY, T.€. NPOMEKYTKAMH MEXAY OTAENbHbIMH 9aCTH-
[lAMH, Ha3blBaeTCs nopucTocTon. CKBAXKHOCT, O0YCNOBREHHANA TPeuu-
HaMU B TPYHTE, HA3BIBAECTCA TPEU{UHOBATOCTSIO,
[MopHcTOCTh FPYHTOB XapaKTepPHIYETCR KOIPPuUyUeHTOM nopUCcTOCT],
KOTOPbI#l paBeH BbipaXX€HHOMY B MPOLEHTaX OTHOIWIEHHK ofhema mop
Viop K O0BEMY BCETO TPyHTa Vip B CYXOM COCTOSIHHH:

p = (Vnop/VrP)' 100%. (5-2)

KoadpHiheHT NOPHCTOCTH P H COOTHOLWIEHHE MEXAY NAOTHOCTBIO
CYXOTO IPYHTa prp H €T0 «CKejieTa» p, 0 KOTOPbIX peub LIMa Bhitle, CBA3a-
ubl caenyowmed Gopmynoi:

p = ( — prp/p)-100%. (5.3)

Pasuele rpyHTH o6napaior passnnunofi nopuctocThbio. Hanpuwmep,
rpaHuT KWMeer nopucrocts 0,06—0,6%, uspecrusk 0,6—13,5, necuanuk
3,5—28,5%. Tlopucrocte necka 35—42%, rpasus 37—45, raunbt 35—
55, nécca 40—55, Topda 60—809%.

5.2.2. Bugu BOAK B NMOPAaxX TPYHTA

Boaa B nopax rpyHTta noasepxeHa BAKSHHIO PA3HUHBIX (HIHYECKHX
CHA H HAXOQJHTCH B PAJNIHUHOM COCTOAHHH.

OcnoBHble cUABL, IeACTBYIOLLHE Ha BOAY B NOPax TPyHTa,— 3TO Clidbe
MOARCKYAAPHOZO 63aumodelcroun (MeXAY Pa3HLIMH MOJEKYAaMH BOARL,
WERAY MOJEKYSaMHE BOABI H HACTHUAMH TPYHTA); KARUAAAPHHE CUAH,
o0ycaoBieHHbBle NOBEPXHOCTHBIM HATSHEHHEM BOJABI, CUAbL TANECTH
u ulpocrarudeckozo OABACHUR; COCYUWOR CUAQ KOPHEBOL CUCTeMb
pacrenust (Jecyxyun), 06YCROBJIEHHAA OCMOTHUECKHM RPOLECCOM.

B sasucumoctu or Qusudeckoeo COCTOAHUA, ROOBUNCHOCTH U Xa-
pPaKTepa CeA3U € 2PYHTOM BHIOCARIOT HECKOALKO 8iO0E BOAbL 8 2PYNTAX:
Xumuqecky 4 usndecku COA3AHAAR, Kanuarapian, caoboduan (epasu-
TARUORRAA), 800a 6 TepdoR u NAPOOOPAHOM COCTOSHUM.

Xoamuuecku CBAARNAR 800a YAepXHBaeTc BHYTPH MHHEpajoB,
BCTYNAaA ¢ HUMH B GoJlee HIK MeHee MPOURYIO CBfi3b. 14K, BOAA BXOIHT
B coctaB thnca CaS0,-2H,0, wmupaGuaura Na:SO,-10H:0, coawm
NagCQO;- 10H 0. XHMHUECCKH CBA3aRHAA B0oJA MOXKeT GHTh BhILeAEHA H3
MHHEpajoB JHIL ApH BHICOKON Ttemneparype. B kpyroeopore Boabl
B NPHPOAE OHA YYACTHA He NPHHHMAET, ¥ NOJITOMY B COCTAB NOA3EMHBIX
BOJ, U3YuaeMbiX THAPOJOTHeH, ee BKJIIOUATL He OyfeM.

Dusaunecku CORIGHHAR 600G YAEPKUBACTCHA HA TIOBEPXHOCTH MHHepa-
JIOB H YACTHL, TPYHTA MOJEKYNAPHLIMH CHAAMH H MOMXeT Obith yAadeHa
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H3 TPYHTa TOJBKCG NpH Temneparype xe Menee 90—120° C. 3ror By
BOJBl NOAPA3AEASIIT HA NPOYHOCEAZAHKYIO (2USPOCKORUYECKINIO) H pbl)
Aoceasannyro (naenounyo) (puac. 5.1},

f ?
{30
- Puc. 5.1. Pasanundne sHaH

BOALI HA YacTHLAX TPYHTa
g (no A. @. JleGenesy):
@ — THTpOCKOTTHYECKan Boda

npu HepoaHofi [ H MaKcu-
ManeHofi 2 TrHCpOCHOMHYHO-
P ¢TH; 0 — mAeHOUHAR  BOOA,
Y ABHKYWAACA 0T MacTHUH ¢
Gonee TOACTOR & K yacTHiE ¢

Gosee ToHKoA 4 nJaeHKOH, 8
‘ll/ — cBoOOIHAR (FPABHTALHOH-

nadA} soaa 5

Tuzpockonuueckan éoda obpasyerca BCISACTBHE afcopOuuu HaCTH
UaMHK FPyRTa MoJexys eoabl. Ha noBepxHOCTH WacTHL THrpOCKONHYecKas:
BOJA YAEPXHBAGTCH MONEKYASPHHMH H 3JeKTPHUECKHMH cuaami. CBof-
CTBO FPYHTA YAEPXKHBATb THIPOCKONHYECKYIO BOAY Ha3blBAIOT 2U2POCKO~
nUYROCToi0. Pa3NHuaIOT HeNnoAHYO 2u2POCKONUHHOCT, KOTHA BJara HE
o6pasyeT BOKDYr YACTHL, TPYHTa CHJIOLIHOTO CJIOA, H MAKCUMAAbAYKT
euepockonuymocTs. B nepBom cayuae ToamEHAa cnos cocraBaser |—
3 mosekyasl, Bo BropoM — 10—20 Monerya.

[1aenounan soda ob6pasyeT WIEHKY NOBEPX THTPOCKOTIHYECKOH BOABI,
KOrfla BJAMHOCTh TPYHTA CTAHOBMTCH Bbille €r0 MAKCHMAaJibHOH TMTpo-
CKOMUYHOCTH. 3Ta BOJA MOMKET NEPeABHTATHLCSH OT OAHOH YACTHIL TPYHTA
K ApPYroH: OF Mecr, e TOJIRHHA IJieHkH Gojblle, K MecTam, rie ee
TOMIHHA MEHbille,

Du3M4YecKH CBA3AHHAA BoAA (32 HCKJAIOUEHHEM HEKOTOPOrD KOJHYECT-
Ba NJIEHOYHOH BOABI), KAK M XHMHUECKH CEAIZaHHAS, B KPYFOBOPOTE BOAH
B MpPHPOJAE NMPAKTHYECKH YUACTUS He MPUHUMAET, U MOITOMY B COCTAB
NOJA3EMHbIX BOJ, KOTOPbl€ M3YYa€T THAPONOTHSA, He BKJIIOYAETCH.

Kanuasapsas soda obpasyeTcd B NOpax TpyHTa Nocile HacHILEHHA
HX MIeHoUHOHE RoJOH, 3ANIOJHAET NOPLL U TOHKME TPelLMHB B Mepemerna-
eTcsd B HHX MOJ JeHCTBHEM KANRANAPHBIX CHA. KanuansapHyio BoAy
B nMopax TPYHTa MOAPAsAE/AIOT HA TPH NOABHAA: Kanuarapre-nodse-
wierkyo, 06pasyIoINYIOCA B BepXHeH YACTH MOYBEHHOTO C/ION, THTAKILY-
0CcH ATMOC(EPHBIMA OCAJKAMH H He CBA3AHHYIO C HHXeDPAaCTIONTOMeHHb-
MU TPYHTOBHIMH BOJAMH, KQNUAARPHO-NOOKATYIO, DPACTONATAILYIOCH
B BHAE KaNWIAAPHOH 30HH («KAMHAAAPHOH KalMBl») HaA ypOBHEM
IPYHTOBEIX BOJ H TECHO C HHM CBA3AHHYI; KaRUAAAPHO- paaoﬁu{enuy;o,,
HAXOARUIYIOCA B OCTaALHOH TOJLE TpyHTA.

Kanuaaaphaa BoAA HIPaeT BeCbMa BAXHYKD POMb B HAchlLIEHHH AOUB.
BOJaMH, NMUTAHHH TPYHTOBHIX BOJ H IMTaHUM pacTeHud. KanuanspHas
BOJa UYepe3 MNOBEPXHOCTh NOYBHl HJAH JUCTBR DPacTeHHH Mcmapsercs,
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[lo3TOMY KANHAJAPHAR BOAA Y4YacTBYET B KPYTrOBOPOTE BOAH B BPHpO-
jge M ee chAejlyeT BK/TIOUATH B COCTAB NOA3EMHBLIX BOJ, H3yuaeMbix
FHAPOJIOrHeH.

Ceobodnas, wnn epasurayuonnas sola, — Raubosee NOLBHXHHH
i BaX{HBLA KOMNOHEHT NOA3EMHEIX BOJ. 3Ta BOJA B XHAKOM BHAE HAXO-
JHTCSH B TOpax K TPetlHHAX IPYHTA H NEePEMEULaeTCq MO/ BJAHAHKEEM CHJIbl
TAMECTH W IPAJHETHOB FHAPOCTATHUeCKOro AaBaenns. O6Gbem csoboanoi
{rpaBHTALHEOHHON) BOJAB B HACHLIILEHHOM BOZOH FPyHTE 3aBHCHT OT €ro
rpaHy/JJOMETPHYECKOrc COCTaBa, KOJHYECTBA H pasMepa nop.

B rpysTax ¢ KpynseIME nopamu (rajbka, rpaBu#l, necok) csobonuas
(rpaBHTalHORKAA) BoAA — TAABHBIH BHA MOA3EMHbLIX BOj, (pasymeercs,
IPH HAaJH4YHH HCTOUHEKA HX MOCTYAJEHHS B NMPH YCJIOBHH HACHILLEHHS
rpyHTa) B riWHax wecMotpa Ha GOJBIIYI0 TIOPHCTOCTH BCIAEACTBHE
MaJaoro pasmepa Aop cBoOOAHOR (IPABHTAUHOHHOM) BONL MaJso, 3/ech
npeoGJafaer KanwiNApHAas H CBA3AHHAS BOAA.

Boda s rtsepOom cocrosuuu (sed) HAXOAHTCH B TPyHTe B BHAE
KPHCTAAJ0B, MPOCIOEB K JHH3 Npia. B palionax cesoHHoro npomepsanus
rpyHTa 3Ta BOAA Y4acTBYeT B KPYTOBOPOTe BOABL.

Boda 6 napoobpasnom coctoanuu {600anoli nap) 3anojHsAeT BMecTe
¢ BO3JYXOM He 3aHATbIE BOAOH NMyCTOTH B TpyHTax. Boasnoli nap B rpys-
rax obnagaer SOABIIOH NOABHMKHOCTBIO H NepeMelnaeTces OT Mect ¢ BoJb-
el K mecraM ¢ MeHblled yapyroctbio. [lapoofpasnas Boja B rpyHTax
aKTHBHO yUacTBYeT B KDYrOBODOTE BOIBI B NMPHPOje.

5.2.3. BopHue cpoitcTea rpyHTOB

Bodneie caodcraa 2pynros onpedeafiorTcs ux uaudeckumu ceol-
creamu u codepucanuesm 8 nux 800bi. K OCHOBHEIM BOAHBIM CBOHCTBAM
IPYHTOR OTHOCATCS BJAAMHOCTh, BJAAroeMKoCTb, BOAQOTAAHA, BOAOHENPO-
IHIAeMOCTh, KanWAAAPHOCT.

PaxrHyeckoe coOfepKaHHE BOAB B TPYHTAX Ha3bIBAIOT HX BAZNCHO-
cToir W, BaaxHOCTD — 3TO OTHOLIEHHe MAcChi BOABl K Macce CyXOro
rpyHTa, BeIDaXKeHHOE B %

W = (me/me)100% = [(mp — me) /mc]-100%, (5.4)

rie m, — macca BoAw B o6pasle TPYHTa, M, — Macca HCCAAYeMOro
TPYHTa © ecTeCTBeHHOH BJAaXKHOCThIO, M. — Macca Toro xe obpasia,
BRICYIUEHHOrO Npu temneparype 106—106° C. YacTo BMecTo Maccosodl
BAQHCHOCTH HCNOALIYIOT nouATRe 00vemuan aaanchocts Wos, KOTOpas
XapakrepH3yeT o6beM BOABL, Cofepkamleiica B | M® BraXHOro rpyHTa,
BelpaxeHHpii B %. Mexay Mmaccorod ¥ 06BeMHOH BAAMHOCTRIO CY-
weeTBYeT cooTHOMIERHE: Wos = Waprp/pe, TOE prp — MAOTHOCTB CYXOTO
TPYHTA, py — MAOTHOCTL BOJEL

Baazoemxoctsto epynra HazwBAOT ero cnocol0HOCTb BMeL(aTh
W yaepKHBaTh ONpefe/eHHOR KOJMHYeCTBO BOAB. [10A noaxold saazoemKko-
cr610 Wng HOHHMAIOT CYMMapHOE COJepHKaHue B TPyHTe BeeX BHAOB BOABI
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NPH NOJHOM 3aNOJMHERHH Beex nop. Ilonnas B1arceMKoCcTb — 3TO MakKc
MaJbHO BO3MOXKHASl BAAXKHOCTh AJAA AAHHOrC rpyHra. BaaroeMkoc
onpeaeasoT no Gopmyie sufa (5.4) H BHIPAXKaT €e B AOAAX €AHHHU,
min B 9.

Kpome nofHOH BJAaTOEMKOCTH BBIAEASIIOT HAUMEHb LUYIO BAAZ0CHKOCTY
W.s, XapaKTepH3YIOWYK) KOJHUECTBO TFHIPOCKONHYECKOH, naeroqvHOR
H KanuAAspHOH BJAarH, ocTaollleidics B TPYHTE NOC/Ae OKOHYAHHA CBO-.
6oHOTO cTEKAHH BOABI (OHA cocTamjser s neckoB 3—59%, cynecely
10—12, cyrnuHKoB H raHH 12--229%).

[To aHanoruu ¢ AeHUATOM B/IaXKHOCTH BO3AYXa HCMOJAb3YIOT H NOHA+
tae deguyura saaxcrocty epynra d. OH paBeH Pa3HOCTH MEXAY NOJHOH
BJATOEMKOCTLIO H B/AAMHOCTLIO FPYHTA:

d= Wpg — Wy (5.5)j

Jleduuur BrasKHOCTH Boipa)awT JAH60 B 10ASX eIHHULB, JHOO B %.1'

Bodoordawed HasbiBaeTcs cNocoGHOCTb BOACHACHILEHHBIX TPYHTOB
0TLaBaTh BOAY nyreM cBoGogHoro crekaHns. Bongooraaua p npeacrasaa-,
eT coGo#i oTHOLieHHE 06bEMA CTEKAOIIEH H3 TPYHTa cBoGoAHOH (rpaBu-
TAUHOHHON) BOABI K 06/beMy BCero TPyHTa, BLIPAXEHHOE B ACAX €LHHH-,
Ubl HJH B NpoueHTaXx. ¥desonas 600007004 — 3T0 KOJHUECTBO BOALL,
KOTOPOe MOXKHO Noay4nts w3 | M® rpynta. HanGoaswejt BomooTaaueii
ofnanawT KpynsooGioMouHsle nopoael. Bopoormaua rnun HUYTOKHA

Bodonponuyaemocroo epyxT06 Ra3bIBAOT HX CMOCOGHOCTb NMPOMY-
cxkatbh uepe3 ce0s BoAy. BojonpoHHiaeMOCTh 3aBHCHT oT pa3Mepa
H (OpMBI UACTHL TPYHTA, OT Pa3Mepa M KOJHUECTRA MOP M TPEIUMH
B TpyHTe, €ro rpaHynoMeTpHueckoro cocraea. Yem GoJablue paamep
UACTHL FPYHTA H OJHOPOAHEE €r0 COCTAR, TeM BOJibIIE €T0 BROONPOHHILA-
emocTb. Ecnm npomeKyTkH MeX Ay KPYNHBIMH 4acTHLAME FPYHTA 3an0.-
HeHbl Gojlee MEKHMH HacTHILAMH, BOACMPOHALAEMOCTL TPYHTA CHHXKaeT-
csi. [IpH oKaTaHHBIX YACTHUAX TPYHTA BOACNPOHHIAEMOCTh GOAbILE, MPH
OCTPOYTOJbHBIX — MeHbIIle.

Bodonponuynemocro 2pynTos — BeceMa BANCHARA XOPAKTEPUCTUKA
npu wecaedoBaniy 08unerus nodzemusix 800.

I'PyHTBl MO cTeneHH BOACMPOHHIAEMOCTH NOAPA3AEASIOT HA TpPH
FPYNNbl: sodonposuydemnie (rajJeutHuk, rpapuii, necok), caabosodonpo-
HuygeMmsie (TAHHHCTHIR Mecok, cynech, Jécc), npakTudecKku 8000Henpo-
Huyaenmsie, HAH sodoynopst (KpHCTaAMHUECKHE [OPOAM 5e3 TpelIHH,
MHOrWe rukk) . Baxno o6paTHTh BHHMAHEE HA TO, UTO MVIHHBI HECMOTpS
Ha 6oJbIUYI0 NOPHCTOCTL Gaarojaps OuYeHb MaJsblM Dpas3MepaM [op
06/1a0210T HHUTOXHOR BOACOTAAYEH M COOTBETCTBEHHO ABASIOTCA B Le-
JIOM BOAOHeNpoHHNAaeMbIME. OZHAKO FAHHHCTRIE CIOH MOTYT, XOTH M Me/-
JEeHHO, HO Bee e (PUABTPOBATL BOAY. 3TO HEOGXOAHMO YUHTLIBAThH NpH
OUEHKe MHUTAHHA MOA3EMHBIX BOA Yepe3 TOJIIH TJHHBL,

Kanuarsprocrew 2pysTa Ha3blBalOT ero cnocoGHOCTb COAepKaThb
¥ MPONYCKATb KANHWAJAPHYIO BOAY. BHICOTa KanHAJNAPHOTO NOAHATHSA
3aBHCHT OT Pa3Mepa KANMHAMAPHHIX AOP, TPAHYJOMETPHUECKOTO COCTABA
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rpyHTa, TeMnepaTypbl BOAbI H JAPYrHX XapakrepucThK. Yem wenbue
KPYNMHOCTb YacTHL TPYHTa B me/bue MOPel, TeM OoJblle BbICOTA Ka-
OHAASPHOrO NOAHATHA. TloHMXKenne TeMnepaTypsl H yBeJqHYEHHE MHHe-
pa/iM3aLUHH BOAB BEAYT K YBEJHUEHHIO BA3KOCTH BOABLl H YBEJHUECHHIO CHJ
NOBEPXHOCTHOFG HATAMEHHSA, YTO NOBBIIAET BbICOTY KaMHAASPHOTO MOJA-
HATHHA.

BeicoTa KanuAAAPHOTO NMOJHATHA MOMXKET H3MEHSTLCH INPaKTHUECKH
oT Hyas (rpaBuil, ranbka) Ao 12 M (HekoTopble BHAM ranu). s kpyn-
HO3EPHHCTBIX MECKOB Apeje/bHAas BLICOTA KANHJAAPHOTO MOAHATHR CO-
crapiasier 2—3,5 ¢Mm, a9 cpefHE3ePHUCTBIX neckos — 12-—35, i Men-
KO3epHHCTEIX mneckoB — 35—120, cymecu — 120—350, cyraHHkKoR —
350—550, rann — 650—1200 cm.

5.3. KHAACCHPHKAUHA NOA3EMHBLIX BOA.
THNLI NOA3EMHbLIX BOJ N0 XAPAKTEPY 3AMEFAHHA

5.3.1. KnaccnpukanHH noazeMHbIX BOJ

ITo03emubie 800bt KAACCUPULYUPYIOT NO NPOUCXONCOCHIIO, PU3LYECKO-
MY COCTOAHIIO, @ TAKIKE 10 XAPAKTEPY BMEUMOULUX UX ZPYHTOS, 2UOpPas-
AUHECKUM YCADBUAM, TEMNEPOTYPE, MUREPAAUBAUUY U XUMUYECKOMY
COCTABY, XAPAKTEPY 3AACEAHUR.

[lo xapakrepy BMel alou{AX BOAY IPYNTOB ROA3EMHbE BOAHN NOApa3-
JENSAIOT HA AOPO6bie, 3aAeralolllHe B PoIXJIBIX NOPHCTbIX TPYHTAX; HAACTO-
@ste, 3ajieralillye B ILIACTAX OCAAOUHBIX TOPHBIX MOPOA; TPEUiHHHBLE,
3a/erailKe B MJIOTHLIX, HO TPEIIHHOBATHIX OCAAOUHBX, MArMATHUECKHX
H MeTaMOP(PHUECKUX TOPHHIX NOPOAAX; TPEUJUHNO-HCUAbHbIE, 3AeTAN-
lilMe B OTHENBLHbIX TEKTOHHUECKMX TPElIHHAX.

lNo rHapaRAHUECKHM YCIOBHAM NOJ3EMHbIE BOAM NOAPA3ALNAIOT HA
Hanopaste (apTe3aHaHcKHe H TTy0HHHBIe) U Ge3HanopHBIE (TPYHTOBbIE).

IMo Temreparype nNojaemHbie BOAW JIETATCH HA UCKAOUUTEALHO XO-
no0ubie (Huxe 0° C), secoma xosoduve (4—20° C), renavie (20—
37° C), eopaque (37—42° C), seconra copauue (42—100° C), uckaowu-
TeAbtio eopadue (Goaee 100° C). K Tak HaapBaeMBIM TEPMAALHBIN BOOAM
OTHOCAT BoAw ¢ Temneparypoil Goaee 20° C. EcaM rakue BOABI HMEIOT
JeueGHoe 3HAueHHWe (OOBIYHO 9TO BOAH K CNELHDUUECKOTO XHMHUYECKOTD
COCTaBa), HX Ha3BIBAIOT «repmamus. OHM BeTpeualoTes, HAMpUMep, HA
KaBkasze u na KamuaTke.

lNo mHHepanH3aAWHH rOA3EMHLIE BOAM, KAK H BCE NMPUPOIHBIE BOIBL,
neaatr Ha npecusie (po 1%°/0p), coaonosarete (1—25"/00), cosenvie
(25—50%00) ¥ paccosst (Gonee 50°/40) CocTam npecHbiX NOAZEMHBIX
BOA 4acTo GJM30K K COCTABY CBA3AHHBIX ¢ HHMM MOBEPXHOCTHBIX BOJ
(npeoGaapawT monsl HCO; Ca’t; HCO; SOi~, Ca’'; pexe SO,
HCO;3, Ca’t). CoronosaTsie no3eMHb€ BOAB MOTYT OTHOCHTLCA K JI0-
SoMy KJaacey, HO Hallle — K THAPOKapGOHATHOMY MAH CyabgaTHOMY.
[peobnazaior KaTHOHBI Ca*t, Nat, Mg?t Conennle noaseMHbie BOAH
W paccobl MOTYF GHITb CBA3AHBEL C COBPEMEMHLIMH KM APEBHHMH MOD-
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CKEMH JacceliHami, a Takxe 06pa30oBaThcA 1PH BbIlUENAYHBAHHH JIEFKO’
pactsopumuix coneit NaCl, KCI, CaCls u ap. ITpeoGnagaior woust Cl™)
Nat n Ca?t f

Ilop3emHbie BOABI, OKasbiBapille Ga’bHeosOrHUeCKoe BO3AEHCTBUE
HAa OPraHH3M UEJOBeKa, HA3LIBAIOT Munepaionsiny. Onn noppasgensior-
CAl HA yeaeKucAbie {HanpuMep, CeBepOKaBKA3CKHE MHHEPAAbHbIE BOALl —
GOpIMOMH, HAap3aR); cyasulnsie, Wau ceposodopoduele (Hanpumep,
BOAB MALeCThl) ; MeAe3UCToe U MOLUbAKOBUETHE (MHHEPANbHBE BO/bI
Kaekasza, 3akapnatbsa, ¥pajia 1 Ap.). a Takxe OposMucrsie U woducrete
8odbt; 8006t ¢ BoAbuium COCLPHANULM OP2AHUNECKUX BELeCTs (BOABI
B paiione Tpyckarua); podonosee sodet (Lxanty6o, Ilaturopek) # ap.

HanfoJsiee BaxHa B HAYUHOM H NPAKTHYECKOM OFHOLUEHHY KaacCHH-
KaLHs MOA3EMHBIX BOA 110 XapaKTepy 3anerains, HCNoAb3YIOIAasa B HeKo-
TOPHe ApPYTHe KJaacCH(PHKALKH.

Kaaccudukanuu no xapakrepy 3ajeraHus noj3eMHBX BOA (HX HHOT-
Na HasbBawT «obuliMu») paspadaTbiBalH TAKHE H3BECTHBHIE THAPOTEO-
aorn, kak @, I1. Capapenckuii, A. M. OBuunnnkoB, E. B. ITunekxep
¥ Ap. Huxe npupesena xnaccuPrkauns, B OCHOBHOM Ga3npyIOILAnCcs Ha
npegnoxennax A. M. OruunnnkoBa u E. B. ITunexxepa.

IMonzemHble Boabl Ha 3eMmie, HAXOAAIMIHECA B KHAKOM COCTOSTHHH,
MOTYT ObIThb Npexie Bcero nNojgpasfefedbl Ha ABe GoAblIHe CPYNMLL:
nod3semrbie 800bt Cyuimt 1 nodsemuoie 8006t nod oxeanamu u mopanu. Mo
HACTOSLEr0 BPEMEHH FHAPOTeosioTHA 3aHHMAajack A0 CYLUEeCTBY JHIIb
noa3eMHBlME Bogamu cylwn. [logzeMHble BOAL NOA OKeaHAMH H MOPAMH
WayueHnl ellle oueHs caabo.

IToaseMHble BOALI CYITH MOMKHO NOAPA3NENHTb Ha nodsemusie 8odot
30mbL A3PaYUL U 30HbL HaCbitgerun. 30Ha a%panuy OXBaTeIRaeT BepxHMe,
He HacblileHHble BOAOH CJOK [PYHTOB, BKNIOUas AOYBY OT JHERHOj
MOBeSXHOCTH A0 YPOBHS TPYHTOBRIX BOA. Yepes 3Ty 30HY OcylleCTBAAET-
Cfl CBA3L NOA3EMHBIX BOJ ¢ aTMoctepoil. 30HA HACHIILEHHS XapaKTepU3y-
eTCH TeM, YTO MOpbl ¥ TYCTOTHl B €€ npeesax MNOJHOCTbIO 3aNo/IHEHE]
(HachlUIeHN) KURKOH BogoH. CBepxy 3Ta 30HA OrpaHHuYeHa 30HOM
a3pAIHH HJAH 30HON MHOTOJeTHEMep3AblX TPYHTOB, CHH3Y — [AYGHHOMH
KPHTH4ECKHX TeMMeparyp, MpH KOTOPBIX CYWECTBOBAHHE XHUIAKOH BOALI
HeBO3MOXKHO. B 30He HacklleHHH HA KOHTHHEHTAX HAXOOATCA MOA3EM-
Hbie BOAbl TPeX TUIOB: DEIHANOPHHIE 2PYHTOBLIE, HANOPHLIE APTE3UAH-
cKue U aaybunnse.

ITon oxeaHaM¥ ¥ MOPSAMH 30Ha a3jpallHd OTCYTCTBYeT, a B 30He
HacblllleHHsl NPHCYTCTBYIOT KaNopHoie 8006l, THAPABAUUECKH KaK CBSA3aH-
Hbie ¢ MOA3eMHBIMH BOJAMH KOHTHHEHTOB, TaK M He CBA3aHHLIE ¢ HUMH.

Boaw 30HBE a’panHH H CPYHTOBble BOABI WMEOT CBOOOAHYIO CBA3bL
c armocthepod B GOPMUPYIOTCA NIOA HENOCPEACTREHHLM BJIHAHNEM (HH3N-
KO-TeorpaHUeckux YcloBHiA., ['DyHTOBHWe BOAB, KpOMe TOTO, CEAZaHH
C MOBEPXHOCTHBIMI BOJAMH (PEKAMH, O3EPAMH H ApP.) H HTPAIOT NOITOMY
BaXXHYI0O DOJb B NHTAHHH 3THX BOAHBIX 00bekToB, [loAsemHble BOOE
Y4ACTBYIOT B KPYTOBOPOTE BOAb HA 3€MHOM LUape B OCHOBHOM COIVIACHO
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;1BYM cXemaM: TPDYHTOBBIE BOAH <« 30HA a’PalHHi a'rmoctbepa H I'pyiH-
ToBHE BOAbI <+ NOBEPXHOCTHLIE BOADI.

5.3.2. Boaw sorb aspanHH. [Mousennme BOIH,
BEPXOBOAKA, KAMHANAPHAS 30HA

3oxa aspaytiit IGKUMAET BePXHIT CAOH NOYBEHHO-2PYRTOBON TOAUU!
OT 3eMHOU NOBEPIHOCTY 00 YPOBHA 2PYATOEHIX 800.

Uepes 30HY aspallil OCYWIECTBJAACTCA B3AHMOCBA3bL aTMOCPepHl
W TPYHTOBbX BoA (pHc. 5.2, a). B 3To# 30He NPOHCXOAAT: HHPHABTPALKA
10 AEBHIX H TAMBIX BOA, (OPMHPDOBAHHE MOYBEHHOH BOABI H BEPXO-
BOJKH, (PHABTPALMA TPABHTALHOHHOA BOAB! H JECYKUHA BAArH DACTH-
TeNbHOCTBI0 ¢ NOCAeNYIOIEH ee TpaHCNHpauueH.

5
A
fﬂal
~{7
3
U N
~ 7
I s
B [
! 100 Wy %o

Puec. 5.2. Cxema saneragns BOX 30HH A5pPAINHM H TPYHTORLIX BOA & H BepPTHKAABHOIO

pacnpeaefedns BAAXKHOCTH IPYHTa No paspesy A — 5 nocne o6HALAOMD yBNAXKHEHNR 6!

0K 1 — aIpauUrH, 2 — HAcHWEHHH, F — KahHaadpuue, 4 — nouBeHHble NOABeileHHEE BOAH,

7 — WHQMILTPYIOWHECA BOAL 30HE a3pauHH, & — sepxoBoaka, 7 — rpynToBnie BOAL, & —

NOBEpXHOCTH [3epKada) rpyHTOBHX Bol, ¥ — MOBEPKXHOCTh KAaNHAAADPHOH 30HH (<KANHAAHDHOR

wafiMua}, 10 — ponoynopHblll naact, f/ -— HanpasJeH#e NOToKA FPYKTOBBIX BoA, B — HauMerb-
wan BAAroeMKocTh, f18 — nosnan BraroeMKoCTs

IMonanas nocie noMaeH WAK TAAHHA CHera B FPYHT, BOJA pacXoayer-
cA Mpexje BCEro Ha CMAYMBAHHE TouBeHHOro cios k GopMupoBalHe
noyBexnnx 800, NOJ KOTOPHIMH NOHHMAIOT BPEMEHHOE CKOMJIEHHE CRO-
GogHOH (rpaBHTALMOHHOH) M KATMHAXAPHOH BOAB B JIOYBEHHOH TonuLe.
DTH BOAbI HMEIOT CBA3b € ATMOC(EPOH H YUACTRYIOT B NMATAHHU KOPHEBOH
CHCTEMBl PacTeHWH.

INoyrennule BoZpl OGBIYHO MpocaunBaioTess B Gonee rayBokHe caou
TPyHTa ¥ He 06pas’yioT NOCTOAHHOIO BOJOHOCHOTO TOpH3oHTA. [To4sen-
Hbil CTOK BO3HWKAET AWIUL NPH CUABHBIX ACKAAX HJY CHEMOTAdHHH, €CAH
B MOMBE HMEWTCH HAKJAOKHbIE CAaBONPOHHIAEMBIE MPOCIOH H eC/IH HacTh
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MOUBBl HACHIAETCA BOACH. MOLIHOCTE ¢J105 ¢ NOYyBEHHOH BOAOH oObiuHd
H3MEHAETCA OT HECKOJbKHX cauTHmerpos Ao 1—1,56 m.

Hupuabrpywlwneca BePTHKANLHO BHH3 00], AeHCTBHEM CHABLL T§
KeCTH BOABLl 30HBI AFPDALLHH, BCTPEuas HA CBOEM MYTH OTHOCHTENbHHI |
BOAOYNOpP (OTHAE/NbHbIE APOC/AOH WJR JHH3bl TPYHTOB, 061a1al01He Coid
60/ BOAONpOHHUAEMOCTbIO), 06pa3yoT 8epxoso0Ky, T.e. BpeMeHHLE
CE30HHLIE CKOMNMERHA NOA3EMHbIX BOA. MomHOCTL BepXOBOAKH OGBIUHE
pasHa 0,4—1,0 M, peaxo aocturaer 2—5 M.

IMoysenHble BOAH H BepxoBoaka obbiuHO npecHele. OnHako B Gosaodk
HHX K TOP(SHHCTHIX NOYBAX 5TH BOAH MOTYT HMETh 3acTOHHBH pexufk
H BBICOKYIO KOHLEHTPALHIO KHCAOT OPraHH1ecKoro NpoHcXoxkaeHns. Bok
OB 30HB Aa’paliiH JErKo NOJABEpXeHbl 3arpsa3HeHHI0 ¢ NOBEPXHOCTH
3EMJIH.

Boiie ypoBHs FPYHTOBLIX BOA B Mpejesiax 30Hbl a3paunH pacnosiarad
eTCsl KANUAARPHAA 30HA (ee HHOrAA HA3LIBAOT «KANUAARPHOU Kady
sodi»). Bonpl sTOH 30HH (0COGEHHO NPH HErAYGOKOM 3a1€raHUH FPYHTOY
BbIX BOA) YacTO YY4CTBYIOT B NHTAHHH OQYBEHHbLIX BOA.

Becbma xapakrepho H3MeHeHHe BMAXKHOCTH IPYHTA B 30HE a’palHd
nocle ofujbHOro yBAaXKHesus (puc. 5.2, 6): no Mepe NpHGANKeHHS
K VPOBHIO TPYHTOBBIX BOA BJAMKHOCTb TPYHTA YBEJHYMBAETCH OT HaH-
menbinell (HB) Kk noaHo# Bharcemkocts (f7B).

5.3.3. Boant 30Hb Hachimenus. FpyuToBnie BOIW

ITpu noanom Hocoiteny 2pynTa Moyt chopmuposarsca Kak besna-
nopusie (epysrosvie), Tak u Hanoprste {aprezuarckue) 80ds. Baaxc-
HOCTb 2PYATE 8 000UX CAYHAAX OOCTU2AET NOAHOL 8AX20EMKOCTY,

Tpynrossie 800bi — 3TO NOL3EMHBIE BOALI NEPBOrO OT TOBEPXHOCTH
NOCTOSIHHO CYILeCTEYIOLLer0 BOAOHOCHOIO IOPH30HTA, 3afleraliiuere Ha
nepBOM BHIJEPKAHHOM 110 NJOIAAY BOAOYNOPHOM IacTe (CM. pHc. 5.2).
DTH GeaHanopHue TPaBHTAIHOHHBIE BOAL HMEWT CBOGOAHYIO mNOBep-
XHOCTh, HA3LIBAEMYK) YPOGHEM, UNH 3ePKAAOM 2pYNTOBHIX 800. I pyHTO-
Bble BOAbl NYTAIOTCA NMyTeM HHGHUABTPALHH Uepe3 30HY a’jpalHd aTMOC-
depHbiX ocafkor, QUABTPALKM BOJL BONOTOKOE M BOAOEeMOB (peK, KaHa-
JIOB, 03ep, BOAOXPAHWJAMIL H T.A.) H KOHAEHCAUHH BOAAHOTO Mapa.
HHorga B nHTAHHU FPYHTOBLIX BOJ, YUACTRYIOT ¥ Gosee ray6oKue BOJOHOC-
HbHIE HATODHBEE TOPH3OHTHI. [DYHTOBBIE BOAB PACNPOCTPAKEHB! NMOYTH
NOBCEMECTHO, TATOTEIOT K PHIXJIBIM YeTBePTHYHBIM OTAOXKEeHHAM (JeHH-
KOBbIM, PEYHLIM, O3ePHBIM H MODCKHM, COBDEMEHHBIM ANJIOBHANBHLIM,
KOD€ BRIBETPHBAHHSA), YYACTEYIOT B DHTAHHH NOBEPXHOCTHBIX BOJ, JETKO
JOCTYRHB L5 MPaKTHUECKOr0 HCMOJABL30BAHHUA.

[pyHToBbe BOAB 00NANaKwT H3MEHUHBBIM DeMUMOM, CBH3aHHBIM
C PEeXXUMOM IIHTaHUA K pasrpysku. O6AacTH ¥X NHTAHHWR H pacnpoctpa-
HeHHA OOBIUHO COBNAAAT HAW paclofoKeHel HJAM3KC ApPYr OT Ipyra.

Paccrosirye oT 3eMHOH MOBEPXHOCTH A0 YPOBHR (3epkana) rpyHTo-
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pbIX BOJ Ha3bBAWOT 2aybunod 3arezanun epyrrosvix sod. OHa Konebier-
cA MPaKTRUECKH OT HYJS B 30#€ H3GLITOUHOTO YBJMAXKHEHH: A0 LECATKOB
MeTpOB B 30HE HEJOCTATOMHOrO YBNa)XKHEHHS. YDOBeHb IPYHTOBbIX BOL,
UCILITEBACT CE3QHHBIE K MHOrOJieTHHE KoJeSaHus.

PaccTosIHHE OT KPOBJH BOACYNOPHOTO NAACTA AC YPOBHSA TDYHTOBBIX
BOJ HA3BIBAIOT MOWHOCTH/0 8000HOCHO20 2opudonTa. Ee Bennunua name-
HfleTCA BMECTe ¢ H3MeHeHHeM YDOBHSA TDYHTORHIX BOA. Jlexamias Boluie
ypOBHA TDYHTOBbIX BOA KanHAJApHAas 30Ha HCMBITbIBAET KojeGaHus
Bcaed 3a kosneGaHHAMH YPOBHS TDYHTOBLIX BOA.

MunepasH3auMAa TPYHTOBBIX BOA MOKET GbITh caMofl pa3HYHOH: OT
CBOMCTBEHRROH NpecHBIM BOJAM A0 XapakTepHoll AJSl COJIOHOBATLIX HJIH
jaxe cojgeHblX BOA. I'pyHTOBBIe BOAL HanboJiee NOABEDKeHbl 3arpsas-
HEHHIO.

5.3.4. ApresHaHckHe H rayGuHHbie BOAL

Apreauarckue 8006t — 3TO HANOPHIE NOO3EMAbIE 8O0, 3AA€2A1014E
8 BO0OHOCHLLX 2opusorTax Mexdy sodoynoproimu nagcramy (puc. 5.3).

ApTe3uaHcKHe BOABI 3aJeralor riay(Ke FOPH3OHTA TPYHTOBBIX BOJ
H HMET Gojee cTaGHABHBIA pexiM. O6JacTH MUTAHUA H pacnpocTpaHe-
HHA apTe3HaHCKHX BOA OOBIUHO HE COBNAAAMWT.

Pue. 5.3. Cxema pasmellenns ap-
TEIHAHCKHX BOL:
! — ponoynopuwi naact, 2 — apre-
3HAHCHUA BOAOHOCHEA ropMaoHT, 3 —
AMHMS  Hafopa (nuezoMeTpHYecKas
N#HHA), 4 — CHBAMHHY, § — BacoTa
nolbeMa apTe3HaHCKHR BoOL  Yepes
CKBAWHEH

[py BCKPBRITHK APTe3HAHCKOTO BOAGHOCHOTO TOPH3OHTA CKBAMHHOM
HaxoAAIAasCa NOJ HAMOPOM BOJAA MOAHHMAETCH MO CKBAXHHE H MOXET
faXe HINHTBCA Ha 3EMHYI0 TOBEPXHOCTDL (B cAiyuae, eciH JHHMA Hanopa
JIe3KHT Bhlilie YpOBHA 3eMan) (cm. puc. 5.3). Hanop B apre3uanckux
BOAAX CO3AAETCH B OCHOBHOM FHAPOCTAaTHUECKHM AaBAEHHEM, a TaKKe
reocTaTHuecKOi Harpysko#l (BecoM Bblilie3aderaolUlHX NOPOA).

ApTesnanckue Bojbl HePeKO HMEIOT MOBLIUEHHYIO MUHEPaN’3aLHo.
O6rNHO OHE MeHee NOABePHEHB! 3arPA3HEHHIO B CPAaBHEHHH ¢ TPYHTORI-
MH BOJAMH.

Apreauanckumy Haccefingmu HA3BIRAT TaKHe THAPOTEOAOrHUECKHR
CTPYKTYPHl CHHKIHHAJABHOIO THNA, KOTOPhle COAEPIKAT OAMH WJIH He-
CKOABKO BOJOHOCHHWX IOPM3OHTOB C HAmMOpHBIMH BOZamu. [lpumepom
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apTe3HaHcKHux GacceiHOB MOryT cAyXHTb MockoBcknil, Tepeko-Kymcekuid
H Ap.

Taybunnsie 8o0e. — 3To pacnoaoxennve Ha Goabtuux 2aybURax Hai
nopurvie nod3eMusie 006, UCnoiTei8aIOWULE 8030eLicTaIe 200CTATUYECKD
20 daeaenust u Indo2enubx CUA.

Tay6unnble BOABI 0GHAPYKEHb! B TVIYGOKHX YACTAX OCAAOYHEIX TOJ
B apresHaHckHX Gacceiinax. Maydenn! OHH €le HEAOCTATOUHO,

5.3.5. lpyrue THNH NOA3EMHMX BOX i

PaccmoTpenHbie Bhllle OCHOBHBIE THMbl MOA3€MHbIX BOA CYLIH, HaXOR
AAILHECA B PBIXAbIX MOPHCTHIX FPYHTAX (NOYBEHHBbIE BOABLI, BEPXOBOAK
H APYrHe BOALI 30HB A3pAlMH, FPYHTOBLIE, APTE3IHAHCKHE H TITYGHHHM
BOALI), HMEIOT AHAJOrH H B YCJOBHAX TPEWHHOBATHIX FOPHBIX MOpos
4 TaKXe B PAHOHAX MHOTOJIETHEMEP3/bIX FPYHTOB H MOAOAOro {coBpe-
MEHHOro) BYMKAHU3MA.

Taxk, B TPEIHHOBATHIX H 3aKAPCTOBAHHBLIX TOPHBIX NOPOAAX aHASOTA~:
MH TPYHTOBBIX BOJ SBJSIOTCA BOALI BEPXHEH YACTH 30HbI HHTEHCHBHO
TPEIHHOBATOCTH M 30HB KAPCTA, AHANOFAMH APTE3MAHCKHX M TIYGHRA
HBIX BOA — COOTBETCTBEHHO HaNOpHEIE BOAbl NOTPYKEHHBIX TPEUIWHHBIX
30H H Pa3fioMOB TAYBOKOTO 3a/0XKeHHsA.

Cpoeolpa3Hbl NOA3EMHbIE BOAbL B PAHOHAX PACTIPOCTPAHEHHA MHOTO-]
JIeTHeMep3JbiX TPYHTOB. 3/iech AHANOTAMH MOYBEHHbLIX BOA H BEPXOBOAKH
ABASIOTCS 8006 TAK HA3LIBAEMOTO JeATEAbHOZ0 (A0S, T.€. C/10S CE30HHO-!
TO €)XETOAHOTO OTTAHBAHHUA W NpoMmep3aHus. Bodu nadmeparorTHsix ra-"
AULKO8 — AHANOTH OGBIYHbIX TPYHTOBbIX BOA. DTH BOLbl NMpPeACTABJEHbI
nodpYcao8uimi, NOGOIEPHBIMI U CKADHOBLIME TAAUKAMLL. Memuepsdor-i
Hote {pAcmoJOXKEHHbIe MEXAY CHOSIMH MEp3JNOorce rpyHra) Oe3xanoprsie
8006t TAK)K€ CXOAHLI C OGBIYHBLIMH TPYHTOBLIMH Bopame. OpHako ecau
MEeXMEep3J0THBIE, 8 TAKIKE NOAMEP3OTHLIE BOAL (pacnoJoXKeHHble ray6-
K€ A0Sl MEP3NOro FPYHTA) HAXOAATCA NMOA HANOPOM, OHH CTAHOBATCHA
AHAJOFAMH APTE3HAHCKHX BOA.

[MpoMep3aHHe H OTTAHBAHHE AEATEAbHOrC CA0A, H3MEHEHHe TOAIUHHbI
CAIOSL MHOTOAETHEMEP3IBIX FPYHTOB BEAET K H3MEHEHHIO YCAOBHH NHTAHHSA
H PEeXXHMA MOA3EMHBIX BOA. DTH H3MEHECHUS CTAHOBATCSH TAKXKE NPHUHHOH
creuHPHYECKHX MEP3NOTHO-FHAPOr€0J0rHYECKHX iBAenuit — Gyrpos ny-
yeHus, HajnepneH, TepMoKapcTa.

B pafionax COBpeMEHHOr0 ByaKaHH3Ma MOA3EMHBIE BOAH TaKXe cne-
UHQHYHBI. DTO, B HACTHOCTH, BOABI TEPMAJIbHEBLIX H TEPMOMHHEPAMbHEIX
MCTOUHHKOB Kak Ge3HaMOpHBIX, TaK H HAaNOpPHLIX.

5.4. ABH)XEHHE NOI3EMHLIX B0

IT0d sausnuem KANRAMAPHUX ClA, CUABL TANCECTH U 2UOPOCTATHYECKO-
20 dasaenun nodaesmnuvie 800w npuxodar 8 Osuncerue. Hauxenue nod-
3emubtx 800 8 30HAX AIPALULY U HACLUUEHUS CYULECTBEHHO PA3AUUAETCA.
B sone aspauMH NPOHCXOAHT MPOHHKHOBEHHE ATMOCHEPHBIX OCAAKOB
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y MOBEPXHOCTHBIX BOA B I'DYHT, HasbiBaeMoe uipuasvrpayued. Pasanua-
0T €80000H0E NPOCA4UBANLE K HOPMAALRYIO urdurbTpayuo. B nepsom
c.ydae ABMXEHHE BOAbl B TDYHTe BEPTHKAJbHO BHH3 MPOMCXOART 101,
JeACTBHEM CHJbl TAMECTH W KamWJJISPHBEIX CHJ B BH/IE H30/HPOBAHHBIX
cTPyeK MO KaMHAIADHEIM MOpaM H OTASAbHBIM KaHadblaM; MPH 3TOM
nopHCTOe TIPOCTPAHCTBO TIPYHTA OCTAETCS] HE HACHULEHHHIM  BOJAOH
H B HEM COXpaHAeTcA ABHKeHHe aTMocdepHOTO BO3AyXa, YTO HCKIIOUAeT
BAMAHHE MMAPOCTATHYECKOTO AABJEHHA HA ABHXKEHHe Boanl. Bo BTOpOM
cJyuae NBHXeHHe BOJbl MPOHCXOAHT CIIIOLIHBIM MOTOKOM NOA AeCTBHEM
CHABLL TAMKECTH, FTHAPOCTATHUECKOrO AABJEHUS H KATHANSPHLIX CHI; MOPbI
3ano/MHenbl BOAOHR AOMHOCTbI0. HHUALTpanHOHHAR BOga MOXeET Jrb0
J10OCTHYb YPOBHfl TPYHTOBHIX BOA H BH3BaTh e€ro noBbllieHHe, JH60 Oc-
TaThCA B 30HE ajpalliih B BHJAE TOABEUEHHOH BOJBL

B 30He HacuimeHHA nOA neficTBHEM CHJBL TAMECTH H THOPOCTATHYE-
¢KOro AaBjieHAA cBo0OANAR (rpaBRTALHOHHAN) BOJAA MO NOpPaM H TpeulH-
HAM TPYHTa NepeMeillaeTcsi B CTOPOHY YKJAOHA MOBEPXHOCTH BOAOHOCHOTO
rOPH3OHTA W/ B CTOPOHY YMEHBIUCHHA Hamopa. 3To ABHXKeHue HA3ulBa-
eTca uabTpaUeLL.

JlBnxenne ceofonnofl (rpaBUTALMOHHON) BOAbLI KAk npH HOPpMAalb-
HOH HH(UILTPAUMM B 30HE a3pallid, Tak ¥ NpH (HAbTPAlUHH B 30HE
HACBILLEHHST HMeeT B MEJKONODHCTHIX TDYHTAX AGMURAPHBIL Dextum
H AOAYHHAETCA 3aBHCHMOCTH THNa ¢opmyasl [lyaseiinn (2.31), kotopyio
NPHMEHHTEIbHO K JBHXEHHI0 NOAIEMHbIX BOjJ, 3aNKCBIBAKT B BHJE
3axona guastpayuu dapcu:

Uy = U = KQJ, (56)

TAe Uy — cKopocTb puabTpaunn, Ky — kospdunnent puasTpaiiun, / —
FMAPABAHYECKWH YKMOH, DaBHbIE JIHGO YK/OHY [1OBEPXHOCTH YPOBHA
IPYHTOBbIX §e3HaBOPHBIX BOL (3TOT YKAOH NPONOPIHOHANEH MPOAONBHOM
COCTABAMIOILEA CHJIL THAKecT}, JHOO TpafMeHTy Nbe30METPHYECKOTO
Hanopa (NPOMOPLUHORAAbROTO TPaAREHTY THAPOCTATHYECKOTO JaBACHUA)
¥ HanoPHLIX ApPTe3HAHCKHX BOJ.

CkopocTh QUABTPALMHE (U, M/CYT, MM/MHH WIH CM/C) — 3TO OTHO-
uIeHne pacxoaa PuUALTPALHOHHOTO NMOTOKA @y K MJOLIAAH [TONePeyHOro
CeueHHA B NMOPHCTOH cpele wq:

vy = Qo/w0n. (5.7)

Hockoabky B NOPHCTON cpefe MJOILAAL AONEPEYHOrO CEUEHHA GOMb-
e cyMMapHO# NJouwaid Iop, CKOPOCTh (PHALTPALHN BCerda MeHblHe
JAeHCTBUTENbHOR CKODOCTH ABWKEHMY BOALI U B nopax rpyHra., Yem
GoNbIle AOPHCTOCTL, TEM MEHbIL¢ pPaziHude B ¥ U Ug:

v = ve/p, (5.8)

rie p’ — KosbULHeHT MOPHCTOCTH, BHPAaMEHHLHH B A0JAAX eAHHHILH
{(p' = p/100).
1



Kosppuyuenr GuabTpayiy XapakTEpH3YeT BOAOMPOHHIAEMOCTE
rpyHTOB. OH 3AaBHCHT OT KOJHYECTBA H pa3Mepa nop H or cBOACTB DHAL-
Tpywilefica KuakocTH. KoapOHUHEHT DUABTPAUHH, KAK 3T0 CAENYET H3
dopmyasl Jlapcu (5.6), yncneHHo paBeH CKOPOCTH MALTPALMH NpH
THAPABJAHYECKOM YKJOHE, paBHOM 1.

Kos¢drunenT dunsTpauHt BHPaXKawT B €IHHHIAX CKODOCTH: M/CY1
M/4, M/c, cM/c, MM/MHH H T.A. DTO OYEHb BA)KHASA XAPAKTEPHCTHKA,
HCMOAb3YEMast IPH H3YUEHHH ABHKEHHS NMOA3EMHBIX BoA. OpreHTHpOBOY~
Hble 3RauYeHHA Ko3({pHUHeHTa (UNALTPAUHH [OJAA HEKOTOPblX TPYHTOH
npugenesnl B rabn. 5.1. Ilpu cpaBrenun Ko3dDHUHENTOB (PHALTPA;
IHH H NOPHCTOCTH TPYHTOB ofpauiaer Ha ce0fi BHUMaHHe (PAKT pe3koro

Tadawua bl Koappuunents GHALTPAUHH HEKOTOPLIX BHAOB rpynTa

Haspauue rpyura Koatpuunenr dunaaTpanun,
K/CYT
Taneunuk 100—200
[lecok ¢ ranbkok 50—100
[lecok KpYDNRO3EPHHCTHIH 1550
[Tecok cpenHe3epHHCTHIH 5—15
[Necok menkosepHACTHH 1—5
lecor rAHHHCTHI 0,5—10
Cynech 0,1—0,5
CyranHok 0,1—0.1
nnaa 0,001 —0,0001 H menee

yMeHbUIEHHA KO3DPHUUESHTOR (PHALTPALHH ¥ CYIIMHKOR H TAIHH, HECMOT-
pA Ha NOBHIIEHHYIO NOPHCTOCTh, OGhACHAEGTCH 3TO TEM, YTO ME/IKHE NOPHI
3TUX PPYHTOB 3aMN0MHEHE! [ITeHOUHOA M KanHAASApHO# BOAOH, NpenaTcTRY-
olel ABMKeHHIO cBoGoaHoft (rpaBuTauHoHHOH) BoaAb. Kosdduumenr
(PUALTPALMH OGLIYHO OMPEAEARIOT SKCNEPHMEHTANBHBIM NYTEM.

Pacemorpum  HexoTOphIE OCOBEHHOCTH ABHMKERWA NOLIEMHBIX BOA
B 30He a3paiM¥ H B 30He HachINEHHA (OTAEAbHO A8 Ge3HANOPHbIX
TPYHTOBHIX M HANOPHEIX ApPTe3HAHCKHX BOA).

[MpoHHKHOBEHHE AOXIEBOH HAM Tan0H BOAL C MOBEPXHOCTH 3€MJH
B 30HY a3DALUH, T.€. HHHAbTPALUS, XAPAKTEPUIVETCH CKOPOCTHIO UH-
pursTPAYUY Vpyy (BEHIpaXaeTcA o6bluHO B MM/MHH). Ha neproil craauu
HHpunbTpauKH {cBOGOAHOE MPOCAUHBARHE) Uy AOCTHTAET HAHGONBIINX
3HavyeHdd. [Io mepe sanojneHds nop BOACH cBOGOAHOE NMpOCAYHBAHKE
NEpPEXOAMT B HOPMANbHYI0 WH(PHALTPALKI H €€ CKOPOCTb CYIUIECTBEHHO
yMeHbllaeTe, B Npeaene AocTHrana kKosdopuunenta GUABTpalLHH
K. KpuBas yMeHpbUICHWA U,,4 BO BPEMEHH B MNpOLECCE HACHILIEHHA
rpyHTa BOAON HasblBaercd kpusod unguasrpayun (puc. 5.4),

Kax cnegyer u3a ¢opmyast Japen (5.6), ads onpeaeneHHA CKOPOCTH
(HABTpPAUHY B 30HE HACHIILEHHS HEOGXOAHMO 3HATL BENIHYHHY MHADABIH-
yeckoro yxjaoHa. JJas GeaHamopHbiX FPYHTOBBIX BOH YKJAOH ONpefensior
yepe3 BejMMHHY MajeHHS] YPOBHS TPYHTOBBIX Boj AN Ha paccTosiHuu
L:AH/L = (H, — H3y)/L (puc. 5.5). Torna cdopmyna Iapcu npuoGpe-
TAET BHA
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= K AH/L. (5.9)

Pacxop notoka rpYHTOBbIX BOA ONpeAensiior no gopmyne (5.7) npu
H3BECTHOM CKOPOCTH (PUMIBTPALHE Dy H BAOWALH NONEPEYHOro CEeueHHs

cNOA @p.

Puc, 5.4, Kpupaa HHGHALTPALHH:
HM/Mun { —cpoboaHoe  npocayuwsanue, ff — Hop-
ManoHan HHIZ!!}!JII:TP&IJ,HF[

Pac, 5.5, Cxema aBuMiesAs MOA3EMHEIX
BOA B 30HE HachllleRHA (@ — Ge3namnop-
Hbi€ TPYHTOBHIE BOAH, 6 — HANOPHLIE ap-
TE3HAHCKHE BOAM):
{/ — popoynopreli naact, 2 — ypoBeHb rpyn-
TOBBIX BOL (KPUBAA AenpeccHu), J — JAHHKH
NaB30METPHYECKOrO HaTiopa (mee3omerTpHyec-
T I N | Kas KpHBas), J — HANpABACHHE ABHKEHHA
8§ 30N E2Ty NOA3eMULX BOA
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CBoGOLHYI0 MOBEPXHOCTb MOTOKA TPYHTOBLIX BOJ, HA3BIBAKT KPUBOHU
denpeccuus (puc. 5.5, a).

CKOpOCTb (PHABTPALHH HANODHBIX APTE3HAHCKHX BOJ OMpPEAENioT
Takxe no dopmyne (5.9) ¢ TOH JAUILE pa3Huued, 4TO BeAHURHA AN
B 3TOM CJyyae — He NajleHHe YPORHs, a BEJHUMHA H3MEHEHHS Mbe3o-
MEeTPHUYECKOro Hanopa, KpHBYI0 Mbe3OMeTPHUECKOTO HAnmopa Ha3biBaloT
noesomerpuneckol kpusod (puc. 5.5, 6).

B kpynHoO6MOMOUHBIX, CHALHO TPEUIHHOBATHIX HJW 3AKAPCTOBAHHHX
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nopoAax CKOPOCTH ABHIKEHHA NMOA3EMHBIX BOJA MOTYT GBITh 3HAMHTENbHW

MH, H PEXXHM MOTOKA B ITHX CAYMAAX CTAHOBUTCA TYPOYAeHTHHIM. B Ta

KHX cayuasix BMecTo dopmyant flapch (5.6) npumeHsor 3aBHCHMOCTR)
THna ¢opmyan lesn (2.32) B TakoM Buae:

vy = KT, (5.1

rae K -—— ko3 duunesT TypOyAeHTHON (QUALTPAUHH, KOTOpLIA onpene-
AAIOT ONBITHBIM AYTEM.

5.5. BOILHbIA BAJIAHC H PEXXHM TOA3EMHLIX BOA,

5.5.1. Boauplii Ganauc nog3seMunX BOJ

Boauw# Gananc seMHOA NOBepXHOCTH H MOA3IEMHBIX BOA (BOJ 30HE
aspalHH H FPYHTOBBIX BOA) HEOoOGXOAWMO H3yuaTb coBMecTHO. Paccmor
pHM HeGoJbILoH peunoil 6accefin, BHAEIHM B HEM TPH B3AHMOCBA3aHHBR
MO BEPTHKANM 3/1€MEHTA — MOBEPXHOCTb, 30HY a3pallid H BOACHOCHDIf
rOPH3OHT IPYHTORBLIX BOZ, (pMc. 5.6) W HAMWILEM AR KaXAOro H3 3ITH)
3/1EMEHTOB YpaBHEHHE BoaHoro Gafanca cCOrnacHo oflIUM NOoN0KeHHAM,
COPMYAHPOBAHHMM B TJ. 2.

Iy -
SIS A o s Ft L0 b 6 A b S 50003 I

Puc. 5.6. Cxema BOQHOrD §ananca NOBEPXHO-
CTH pevwporo Gaccelina, 30HW a3pauym u rpys-
TOBHX BOA

Henocpencteenuo ana nosepxnocru Gacceind ypaBHEHHE BOAHOTO
Ganaica Gyner UMeTh BHJ

X = Yuos + Yungp + Zues * Adtnae, (51 1)

rie x — aTMoc{epHble OCAAKH HA NOBEPXHOCTH BaccelHa, Ynoe — NOBEP-
XHOCTHBIH (CKMOHOBHIA) CTOK, Yuup — BOAA, MOCTYNHBIIAA B 30HY a3pa-
[MH B NPOUECcce HHOHUABTPALUHM, Zgos — HCIADEHHE HENOCPEACTEEHHO
€ NOBEPXHOCTH CMOUEHHBIX BOAOH PACTeHHHl, ¢ YUACTKOB, 3a/IHTLIX BOAOH,
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# T.A-, = Abinon — H3MEHEHHE cofiepKaHus (32MacOB) BOALI B HEPOBHO-
¢TAX TOBEPXHOCTH Gaccefina, RanpuMmep B BOAHBIX O6beKTax Ha 3ITOH
NOBEPXHOCTH.

A 30HB a3palyy MOJYYHM ypaBHeHHe BOAHOro Galanca B TAKOM

pHAE!
Huud + Zrpe = fnous + Your.cpa + Zrp + Ze A-‘Jg,a, (5[2)

rA€ Ynwp — NMOCTYNEHHE BOAB B MPOLUECCE HHPUALTPAUHH € NOBEPXHOCTH
(cM. Tpeabiayllleée YpABHEHHE), Ynow — CTOK B NOYBEHHOM cfioe (Tak
HA3LIBAEMBIH «NOYBEHHLIHY HAM <NOANOBEPXHOCTHLIA» CTOK), Ynarcps —
BOAA, MOCTYNAKINAA H3 30HBl a3pauHH B PYHTOBLIE BOAB H Yy4aCTBYIO-
WAA B HX NHTAHUH, 2rp — NOMJONIEHHE BOALl H3 30HB A3PALHH KOPHEBON
CHCTEMORA pacTeHRll (AecyKuHMsi) H 3aTpavyHBaeMofl BNOCAEACTBHH HA
TPAHCIHPALHIO, 4 YACTHUHO HA YyBeJjiHuYeHne GHOMAacchl pacTenui, 2s.a —
NOA3E€MHOE HCRAapeHHe BOAB H3 30HbL a3paluHi H NOTEpH ee B aTmacdepy,
Zeps — HCNApEHME BOAL C NOBEPXHOCTH IPYHTOBHIX BOA (3Ta BOAA HJET
HA MOMOJHEHHE COZiepXKaHUA BOA B 30HE a’3PauHM), 4= Au,, — H3MeHe-
HHE COAEpKaHHA (3amacoB) BoOAbl B 30HE aspalM, Bbipakawuleecs
B H3IMEHEHHM BJAAMHOCTH TPYHTOB.

JJa BOAOHOCHOTC TOPH3OHTA TDYHTOBHIX BOJ YDABHEHHME BOAHOTO
Ganauca HMeeT BHJ

Yuurwpr = Yrpn + Zrps £ Y Aurp_a, (513)

[H€ Ynurcps — NMUTAHHE FPYHTOBbIX BOA M3 30HBL a3paLUH (CM. NMpeablay-
ulee ypaBHEHHE), Yrpe — CTOK TPYHTOBBIX BOZ, 2rps — HCNApeHHe ¢ NO-
BEPXHOCTH MPYHTOBBIX BOA, &= Yra — MHTAHHE FDYHTOBBIX BOA H3 INYGHH-
HbIX HANOPHBIX FOPH3OHTOR HJW PA3rPY3KA FPYHTOBBIX BOA B 3TH TYGHH-
Hble TOPH3OHTH, = Aty — H3MEHEHHEe COAEPHKAHMA (3anacoB) BOAbI
B BOAOGHOCHOM FOPH3OHTE FPYHTOBLIX BOA, BHPAXKAIOIIEECA B H3MEHEHHH
YPOBHSL FPYHTOBLIX BOA.

CymmHpoBauune Tpex NpHBEAEHHLIX Bbille ypaBHerui (5.11) —(5.13)
JLACT ypasHeHde BoAHOro GasaHca anf Bcero peuHoro GaccefiHa:

Xx=Yy 4+ 2+ Yu Au, (514)
rae
¥ = Ynoo + Ynoww + Yrpa, (5.15)
2 = Znos + 3‘rp + 23.8' (5.16)
+ A = + Abinos £ Allsa = Aurp.n- (517)

B ypaBuenun (5.15) cymmupyercsl Becb CTOK, NMOCTYNAKOIUHHA B PeKy
0 MOBEPXHOCTH (MO CKAOHY), B MOYBE H ¢ TPYHTOBLIMH BOAAMU. ¥ paBHe-
kue (5.16) cymMHpyer pacxoaoBaHWe BOAbl HA Hcrnapeuue, a (5.17) —
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H3MEHEHHe 3amacoB BoAb B OaccefiHe. YpaBHeHHe OanaHca PeuyHor(
Gaccefina GyAeT paccMOTpeHO Takke B pasi. 6.6.

Ypasuennn (5.11)—(5.17) aonxHbl OHTb OTHECEHB K KAKOMY-JIMru
HHTEpPBAAY BpemeHH Af, a HX WieHbl MOTYT OHTb NpEeNCTABJEHbl JIHOW
B eAMHHLAX caon (TorAa o= Adrps — BeIHUHHA H3MEHEHHSI YPObng
rPYHTORHIX BOZ), AHGO B 06beMHBIX e€nHHHUAX.

Hcenenoraine posH 30HB a3palUMK H TPYHTOBbIX BOA B (POpMHpURaA
iMH BOAHDrO GanaHca peuHblx GaccefHOB B pasiHuHBIX NPUPOAHLLE
YCIOBHAX MOKas3ajno: |) 3HAueHWe 30HBI apaAlMH B BEPTHKAJLHOM
BoaooOMene B peudoM GacceliHe BecbMa BeJHKO, 2} B DEUHOM CTOKé
CYIECTBEHHAS] N0JiA NPHXOAHTCS HA NOA3EMHYIO COCTABJAIOINYIO; 3
B BEJHYHHE HCMAPEHHA OCHOBHAA POJb NPHHAAJIENHT TPAHCMHPAUHH

5.5.2. Boaubiii peXxnM 30HH aspannu

Bodnoid pewcum 3oret aspayuid B OCHOBROM ONPEAEARAETCA PEMHMON
MOCTYIJIEHHA B HE€ HHOUILTPYIOIHUXCS BOA GOC/e AoXKAeH HIH CHerora
AHAA. U3aMeHeHHe colepKanus BOAE B 30HE a5paLHH 3aBHCHT OT COOTH(
[IEHHA COCTABAAICILHX yDABHEHHA BOAHOro fananca (5.12).

Pa3auyaror TPH OCHOBHbIX THNA BOAHOrO DEXHMa 30HH a3paLHKE
JIn1A uX XAPAKTEPHCTHKH PACCMOTPUM YDPABHEHHE BOAKOTO Gananca 30HbY
aspaufi (5.12) AR MHOTOJETHEro TepROAAa, Korna Ads. = 0. Tlpw
RPOMBIBHOM TUNE BOOKOSO PENCUMA BENHIHHA HHOUNLTPAURH Yuuy NPEBHI
lAEeT NOTEPH Ha  AECYKUHIO KODHEBOH CHCTEMOR pacTeHHil 2«p H moasem-
HOE€ MCIADEHHWE 25,0 B YpaBHEHHH (5.12) fuup > 2y + 2:a. HMsamiuks,
BOAbI HAYT HA QOPMHPOBAHHE MOYBEHHOIO CTOKA fnoue U TUTAHUE TPYHTO
BbIX BOL Ynur.rpo- | IPH KOMNCHCHPOBAHHOM TUNE BOOHOZ0 DEHCUMT Yung ™.
~2zmnp + 2sa. Henapurersrnmild (uak soinorusil) Tun pexusa xapax'repu-
ayercs npeoGrajlaHHeM TPAHCIMDAUMH H NOA3EMHOTO HCHADEHHWSA HAK
HADHUABTPALHEH: Yunp<Zrp + 2:a. B 3TOM cayuae HenocTaTok BOARL
BO3MELILARTCA HCNApeHHeM TPyHTOBLIX BOA. [Tockoabky rpyHTOBHE BOAN
O6LIYHO HMEIOT NMOBbIICHHYID MHHEPANH3ALHIO, HX HCIAaDEHHE NMPHBOAMT,
K HAKON/EHHIO COMeH B MouBe H X ee 3acojeHnio. OJHOBDPEMEHHO ¢ 3THM
YBEJHYHBAETCS H MHHEPAa/H3aUKA IPYHTOBbIX BOL.

5.5.3. PexxHM TpYHTOBbBIX BOA,

[Toa pexcumom epynroseix 800 NOHMMAITCA 3AKOHOMEpHble Npo-
CTPAUCTREHHO-BPEMEHHLIE H3MEHEHHS UX DECYpPCOB U XapakTepHCTHK,
BK/MOUAA M3MEHEHWs YPOBHS, TeMNepaTyphbl H XHMHYECKOrO COCTABA.

Ha pexum TpyHTOBLIX BOA BAHAKT NpPeXAe BCEro KAMMATHYECKHE
¢dakTopsl, OnpenessioliHe NUTAHUe TPYHTOBLIX BOJ JOMXKAeBbIMK H Tanbl:
mH BofamH. Ha nuranme rpyHTOBLIX BOZ B Pa3HbIX MPHPOAHDIX YCAOBHA}
uner or 5 Ao 35Y% aTmocgepHbix OCAAKOB. PeXHM TPYHTORbIX BOJ
3ABMCHT ¥ OT MHAPOAOrHUECKUX HAKTOPOR — PEXHMA CBA3AHHBIX C TPYH
TOBbIMH BOAAMH BOAOTOKOB ¥ BOLOEMOEB. BaHyio posib HFPaIOT reoory
ueckHe YCJOBUR M BOAHOGMH3MUeCKUe CBOHCTBA IPYHTOB.
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PeXHM YPOBHSI FPYHTOBBIX BOJA ONPEneiSIeTC B KOHEYHOM CHETE
W3MEHEHHEM COCTABNAKILMX YDABHEHHA BOAHOro (anaica IPYHTOBBIX
pon, (5.13). Nsmenenne 3anacos rpyHTOBLIX BOA == A#,,, BoIpa3HM uepes
n3MEHEHHE HX YPOBHA = AM. CTOK rpYHTOBBIX BOA Yrp.s NPEACTABHM KaK
pasHOCTb PACXOAOB MPHTOKA U OTTOKA TPYHTOBLIX BOJ (COOTBETCTBEHHO
Qup H Qory), OTHECEHHDbIX K NJ0WAAH BOAOHOCHOFO ropusonta F (B M%),
Toraa QNs HHTEpBAnAa BpeMeHH Af ypaBHEHHE BOAHOro bananca WM
ypaBHEHUE AJ1S1 PACUETA U3MEHEHUS YDOBHSA rPYHTOBBIX BoA (5.13) Gyaer
BHIMAAETh (B BEIHYHHAX CJOA) CASNYIOLIMM o6pa3oM:

aAH = Qup — Qo AH/F + Yaurcps + Zeps & Yrmr  (5.18)

rlI€ Ynur.sp.s — NMHTAHHE IPYHTOBbIX BOJA M3 30HH a3PalNH, @ — BEJHYHHA,
XapaKTepH3yulan BOAOOTANY TPYHTA — NPH CHHXEHHH YPOBHSA TDYH-
TOBBIX BOA (@ = W), auG0 AedHUHT BAZMHOCTH (AedHUHT Hacwille-
HHA) — NpH NOBLIUIEHHH YDOBHS TPYHTOBHIX BOJ H AKKyMYJAUHH BOf
B rpyHTe (@ = d) (cM. pasaen 5.2.3); npu 3ToM p H d DoMxKHEb GHIT
pHpaXeHs! He B %, a B A0ASX eNUHHLbL.

H3 yparuenunn (5.18) caenyer, uTo ypoBeHb FPYHTOBBLIX BOA A0JKEH
pEearHpoBaTb NIPEXKAE BCEr0 HA H3MEHEHHE HX NMHTAHHSA, T.€. MOCTYIIEHAA
BOA K3 30HB A5pallHy, H H3MEHEHHe DPEXHMAa APHTOKA — OTTOKA FPYHTO-
BHX BOJ, YACTO CBABAHHOTO C DEXHMOM NOBEDPXHOCTHHIX BOA (peK
u o3zep). CpeaH (GaxTOpPOB pacXOAOBAHHS TPYHTOBLIX BOZ HEOGXOAHMO
OTMETHTb HCTIADEHHE Zrpp, 8 TAKKE HCKYCCTBEHHOE LPeHHpoBaHHe (OT-
nauky), B ypardeunu (5.18) me yurenHoe.

[TockoabKy yNOMAHYThHIE BbIlLE OCHOBHLIE ONPEAENAIOIHE IPHPOAHbIE
$daKTOpbl HCMBITHIBAIOT MHOFOJETHHE, CE30HHBIE H CYTOUHBIE KoJeGaHMs,
COOTEETCTEYHLIHEe H3IMEHEHHH HMEeT H ypoBeHb [PYHTOBBIX BOA.

MHoroadseTuHne xonelSaHHA YPOBHS TPYHTOBRX
BOJ, B OCHORHOM 06YyC/NOB/A€HH KONeSARHAMH aTMoc(epHBIX OCAKOB
¥ ucnapeunn. HaubBosnee paubl ce30HHBE KoNebaHUHA ypoB-
He TPYHTOBH X BOJ OHH UMEHT YeTko BepaKeHHBA 30HANbHBINA
xapaxTep, uto obbAcHAeTcH 0co0EHHOCTAMM NMHTAHHA H PACXOAOBAHMA
FPYHTOBBIX BOA B PA3JIHUHbIX reorpagHuyeckHx 30HaXx.

Ha reppuropun CCCP BmaensioT TpH NPORHELMH O PEXHMY FPYHTO-
Beix BoA (paGote B. C. Kopanesckoro). [iiA KaXaAo# MPOBHHLUHH Xa-
PaKTepeH CROH THI PEXKHMA YPORHS FPYHTOBbIX BOJ H APYTHX XapaKTepH-
ctHK (pue. 5.7).

B nposunyuu kparxospemennozo aerHez0 NUTaHEA, OTHOCAUlEHACH
8 OCHOBHOM K 30HE MHOIOJIETHEMED3JbIX TDYHTOB, TPYHTOBHIE BOAbI
HAxOAATCA B XKHAKOM COCTOSHHH JIAIIL B JIETHE-OCEHHEE Bpemsl, MakcH-
MalbHEI# YDOREHb CBA32H C TAAbIM H AOMIEBHM NHETAHWEM H OCHIUHO
NPHXOLUTCA HA HIOHb — MIONB (@ NPW NPOAOJKHMTEAbHBIX JACTHHX J0-
JKIAX — Ha aBryct — cedrabps) {pue. 5.7, a).

BonHuiii pexkHM TDYHTORBIX BOA B APOSURLKE CE30KK020, NpeuMyiie-
CTBEHHO GECEHHE20 (L OCEKHE20 NUTAARUA, OXBATHIEAIOMICH GOAbLIYIO YACTh
trepputopur CCCP, xapakTepH3yercsi 3HMEHM NPOMEP3AHMEM 30HBI
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—— e Gauus ypoens (rayGuud sanerannd) f
L e ! W TemMepatypd 2 TPYHTOBHX BOA (IO
Ll i e J B. C. Kosanesckomy):
N npoguRy il ¢ — KpaTKOBPEMEHHOTY [THTA-
@byl 1 1 Lol d 1 L)) HWA, 0 — Ce3QHHOTD MHTaHHA, @ — KPYTao-
Tl A FRBO IO rOAHYHOTO NHTAHHA

a4pauMH K MAKCHMyMAMH YDPOBHA B NIEPHOAL NOBLHIIEHHOTO NHTAHHA
TaNbLIMH BOAAMH B BECEHHEE BPEMA H LOMAEBbIMH — B JIETHE-OCCHHEE
speMs (pHc. 5.7, 6). JleTHHe A0 AeBhle OCAlKE B OCHOBHOM PacXOAYIOT+
cAl Ha Henapenne. MHHHMa/ibHble YDOBHH TPYHTOBBIX BOA Halai0nal0Tes
B npeapeceHHee Bpems. HeoOxoAuMO OTMETHTb BaXKHYIO 3aKOHOMeEp-
HOCTb: 4eM GoAbiie TOAUUNT 30Hb AIPALUL U HeM 2PYRTHE MeHee 8000-
nporuyaemst 8 310t 30He, tem Ha Goaee noadHue cpoki cOBU2AIOTCR
MAKCUMBALHDIE YPOBHY 2pyHTOBbx 800. Tak, Hanpumep, B [ToaMoCKOBbE
NpH U3MEHEHWH TNyGUHL 3aneraHuA FPYHTOBMX BOX oT 1 g0 10 M 3anas-’
AbIBAHHE MOBBLILIEHKS YPOBHR YBEAWYHBARTCS A0 ABYX MECALER.

B nposunyui kpyes0eo0udnoz0, NPeuMyuiecT8EHHO 3UMHE- BECEHNE20
RUTARUR, OTHOCAINEACH K I0KHEIM M 3amajHelM paifioHaM CTpaHml, Tie
30HA aspauuy O6GHIUHO He NPOMEDP3AET, MAKCHMA/bHEIE YPOBHH IDYHTO-
BbIX BOA HabawiawTca B ¢eBpate — anpene, MHHHMalbHble YPOBEH —
B JieTHe-oceHHee BpeMA (puc. 5.7, 8).

CyTounne KofieSaHUA yPOBHSA HeryGoko 3aieraolu
FPYHTOBBIX BOJ €CTh pEaKkUu¥sl Ha CYTOuHble KojeGaHHA HCHapeHHs
¥ Tpancoupau . JlHeM ypoBeHb IPYHTOBBIX BOJ HECKOJBLKO MOHMXAETCA
HOUBI} — MOBRIILIAETCH,

Pexxum TemnepaTyps rpyHTOBHX Boj (ODMHDYETCH NOA BAHAHHEN
pana $axTopoR, H3 KOTOPhIX FJaBHble — $T0 KoaebaHHA TeMmmepaTyph
BO3AYXa W TEMIEPATYDPH HHPUALTPYIOIHUX BOA.

C rnybuHONH MHEOTOMETHME, CE30HHBIE H CYTOYHHIE KoiebaHus Temne-
paTypbl TPYHTOBBIX BOJ OnlcTpo 3aTyxaioT. [lonoxeHre 301 ¢ NoCTOAR
HOH TeMnepaTypoi rPYHTOBEIX BOJ Haubo/ee BHICOKO Y 3KBaTopa (BCerc
HECKOMBKO MeTPOB), uUTO o0BACHAETCH HeGOMABIIOH BeNHUHHONH CE30HHbIX
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koaeOaHHA remnepaTypsl BO3AYXa Ha NoBEpPXHocTH 3eman (o 10—
15° C); HayGonee rayboko (ao 41 m) 30HA NMOCTOAHHOH TeMAEPATYPH
pacnoioXeys B yc0BHAX Pe3KO KOHTHHEHTANBROTO KARMATA.

. Temnepa-,-ypa BOALL B BEPXHEH YACTH YNOMAHYTOH 30HHE B NpeAenax
CCCP R3Mepgercs B MePHANOHANbHOM HANPABAEHHH (¢ ceBepa Ha IOF)
OT BYAS Iy 20° C u npuMepHo COOTBETCTEYET CpeaHeil mHorogerHed
TEMNIEPATY)e poaayxa HA TOBEPXHOCTH 3€MJH, OOLYHO NpeBHlan ee
BCEro Ha | _3° C. Ha Gosbwnx rayGHHAX TeMMepaTypa I10CTENEHHO
YB&IHUHBALrcq ¢ ryiyGHHON B COOTBETCTBHH ¢ XAPAKTEPHBIM ANS JAHHOrO
PaHOHA Tax yasmipaeMbIM 220TEPMULECKUM 2PAOUCHTON.

Hauboree tunuanm ceaonmnte koneGarus TeMNepaTypbl IPYHTOBBIX
BOA. THNB 31yx KoseGawumil XOpOIIO COOTBETCTBYIOT THNAM BOAHOTO
PEXHMA TPypToBLIX BOA, (pHC. 5.7).

B npoBkuyum kparkospemennoro eTHEro NHTAHAS B MHOTOMEDP3JOT-
HBIX TPYHTay TemnepaTypa rpyHTOBHIX BOA JaJKe B JIeTHHE MECSUbl PEAKO
noctHraer 8 10° C. 3umoil rpyHTOBbIE BOABI AEATEALHONO C/I0S ApOMep-
3210T. B NPogupiun ce3onHOro NHTAHEA HeTKO BLIPAXKEH K CEI0HHBIH X071
TEMNEPATYPy rpyHTOBbIX BOJ, OCAOKHEHHbIH ee MOHMKeHHeM B NepHOAH
HHQUALTPAKYE TaduX Boa. KodeGaHRA TeMnepaTypH TPYHTOBBIX BOA
B 3TOH JP%umun yawme scero HaGnoAaloTcsl B npedeax or 275 1o
(0—1 , pexe — a0 16—20° C. B npoBHHUWH KPYyrIOrOAWYHOTO
NHTAHUA TeypepaTypa rPYHTOBLIX BOA O6BIMHO KodebGsneTca B mpedenax
ot 10 no 2)__95° C, a B Haubonee Tenablx palodax, Kak, Hanpumep,
B Tanxuxucrape — or 15—16 no 33—36° C.

Fuapoxumuyeckuit PEXHM FPpYHTOBBIX BOJ, (M3MEHEHHE HX MHHEDANH-
3a8lUHH H Xympyyeckoro COCTABA) TaKXKe CBA3aH C BOAHBIM PeXUMOM
H XapaKTePom nuTaHHA ¥ Pasrpy3kH rpyHrosbix Bol. HanGonee BaxHoe
JHAYCHHE HymetoT pa3baBfieHHe TPYHTOBbIX BOJA APECHBIMH JAO0XK/AEBhLIMH
W TANBIMH RopaMi M HHTEHCHBHOCTb HCMADEHHS! BOABL

B OPOBHHIIHH KPATKOBPEMEHHOrO JIETHEr0 NHTAHHA MHHHMAJbHAf
VMHHEPAMHIJHA rpyHTOBLIX BOA, HHOrAA 5—30 Mr/a, oTMeuaeTca B Be-
CCHHCE H JerHee BpeMsa B pe3ysibTaTe pa3GaBJeHHs TPYHTOBHX BOA
TaNbiMH BOAamu. MaKkcHManbkaa KoHUEHTpanus coteit (ao 1 r/a u Go-
71€€) B IPYHToBBLIX BOAAX (TAM, L€ OHH He mpoMep3aoT) Habalaaercs
€ npeaABeCeyyee BpeMS. Hauonee xapakrepHbie HOHBI B FPYHTOBHIX
sofax HCO;y Ca2t

B npoBnyuax ce3oHHOTO ¥ KPYrIOrOAHYHOTO AUTAHHA HAGMIOAAIOT-
CA JBA THNla rUppOXMMHYECKOro peXkHMa nojdemnbix BoA. [lepBbiit u3
HEX XApaKTepusyercA BeceHHWM pa3GaABNEHHEM FPYHTOBLIX BOJ, TaAbIMH
4 MOXKACBBIMH pojaMH. MUHUMAJbHAS MHUHEPANH3ALHA FPYRTOBLIX BOL
COBNANAET © MaKkcUMAABHBIMK YPOBHSAMH. MaKcHMa/lbHas MHHEpaJH3a-
UHA B DPORYH UK CE30HHOTO NHTawua naGaofaeTcd B NpelBeceHHee
H JI€THEE BDemsa, B NPOBHHUMH KPYIVIOTOAHYHOTO GHTAHHS — B JeTHe-
OCEHHEE BPRyg |, KaK NPaBUIO, COBMAAAET C MUHHMAJbHBIMH YPOBHAMH
UPYHTOBLIX hop. B cepepuwix paitonax PCOPCP u B [IpuGanruke B yciao-
BHAX U3OHToyHOro YRAZKHEHWS MUREPANU3ALUA TPYHTOBBIX BOA KO-
-1eGJieTcs B reyenne ropa B cpeanem or 10 ao 400 mr/a.
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B npeaenax cpenneil nojock espornefickoif repprropun CCCP B ye-
JIOBHSIX YMEPEHHOTO H HEeIOCTATOUHOTO YBAAXKHEHHA Ce30HHbie KoNeOanns
MHA€epaAH3aLHKE BO3PACTAIOT IO HATPaBAenHio Ha ot ot 20 ao 1000 mr/a
u HHOTAa A0 2 T'/A. B 10HbiX pafioHax cTpaHhl Ce30HHble KojeGaHus
MuHepaau3auHd MorytT OwiTh euie Goabme (B Ilpukacnun ot 0.2 go
11 v/n, B Cpennefi Aauun or 0,1 no 6 v/n). [To vanpapaeHuIo ¢ cepepa Ha
lor coaepxaune uowos SO3~ u Nat B conesom cocrase rpynToBuIX BOA
[OCTeNeHHO BO3pacTaeT,

BTopoil THN rHAPOXMMHYECKOTO PeXXHMA TPYHTOBLIX BOA XApaKTepH-
ayeTcsl npeofaajanueM WCMAapeHHs HAf MHTAHUEM TPYHTOBbIX BOA, HX
BHINAPHBAHHEM H CHHJKEHHEM YPOBHRA. 3TH MPOUECCH COMPOBOXKAAIOTCH
HAKONJIEHHeM CcOJell B 30HEe apaudH H YBeNHUYEHWEM MHHepaJdH3alHu
TPYHTOBBEIX BOA. B neproabl 3HMHEF0 HAN BECEHHEFO MHTAHHS TPYHTORBIX
BOA HHOHALTPYIOLLHECH BOOB! YACTHUYHO PACTBOPFIOT 3TH COMH H elle
Gonee yBEAUUHBAIOT MHHEPAAH3AUMIO FPYHTOBRLIX BOA. B oTauuue or
NpeAbAYLIEro THHA B AAHHOM CAy4Yae MAKCHMAJAbHAR MHHEpaJH3aLuHA
TPYHTOBBIX BOA HaGMoAdeTcs NPH MaKCHMANbHLIX YPOBHAX, a MHHH-
ManbHAaA MUHHEPaAW3aLHA — MPH MUHHMAABHBIX YPOBHAX TPYHTOBBIX
Boa. B conesom cocrase npeoSaagawr wonn Cl—, SOF~, Na™, Mgt

Haxoueu, npu Goabmuux raybunax saneranus ypopus (G6oaee 10 )
oTMeyaeTcss OCOGbI THN THAPOXHMHYECKOTO PEXKHMA TPYHTOBHIX BOi,
XapaKkTepH3yIOWHACA HHUTOXKHbIMH CE30HHBIMH KOeGanHAMH MUHEPATH-
3aLHH.

Bo Bcex mpoOBHHUHRX ¢ IMYOHHON Ce30HHbIE H3MEHEHHS MHHEpanH3a-
UHH H COJEBOTO COCTapa TPYHTOBBIX B0 3aTyXaloT.

Creuuduueckne xkoneGaHUA YPOBHS, TEMNEPATYPhl H XHMHUECKOTO
COCTABA HCMBITHIBAIOT TPYHTOBBIE BOALI, Haxofalvecd rOAU3H peK, 03ep
M BOLOXPAHWIKII U CBRA3AHHBIE ¢ HUMH THipapaudeckk (cMm. paza. 5.6).
Jna pexxuma ypOBHA TPYHTOBBIX BOA B 3THX CJAY49afX XapakTepHH,
Hanpumep, koaebaHud, caeqyiolle 33 KoaeGanUIMH YDOBHSA BOAbI B BO-
JIOTOKE HAH BOJOEME,

6.6. B3AHMOAEACTBHE NOBEPXHOCTHLIX U NONIEMHBIX BOA.
POJIE HONIEMHBIX BON B NHTAHUH PEK.
HEKOTOPBIE OPHPOJIHLIE NMPOABJEAKA NOA3IEMHALIX BON

BiaaumoneiicTBHe NOBEPXHOCTHBIX M NMOA3EMHWX BO, HIPAET OYEHb
BAXHYIO POAb B FHADOAOTHUECKMX fpoleccaX Ha mnaHere. CyulecTso
STOFO B3aUMOJEHCTBHS 3aKMI0UACTCS B OOMEHe MOBEPXHOCTHEIX (OKeaHm,
MOps1, 03epa, BOAOXPAHMAHINA, PEKH, KAHAAK) H MOA3EeMHLIX BOA (Hano-
PHEX W Ge3HanopHuIX) BOJAOH, TEMJOM, PACTBOPEHHBIMHE B BOAE Beilec-
TBaMH. -

O6men MoA3eMHBIX BOA M BOJ OKEAHOB W MODeH M3yueH ellle OuyeHb
caato. HapgecTHe aviib npuGaAMMeHHble nAGPH NOCTYNJEHUS B OKeaH
noj3eMHbIX BOJ M PacTBOPeHHBEIX B HUX coled (cm. ra. 3). B cpepHem
B OKEaH EXEroAHO NOCTynmaer 2,2 ThIC, KM® He JIDEHMPYEMbIX DeKaMM
MOA3E€MHBIX BOA. JIydlle HayuyeHO B3IAHMOACHCTBHE NOA3EMHBLX BOL W BO-
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aHbIX 06bexToB cymu (paboret B. H. Kyaenuna, O. B. Ilonosa u ap.).
PacCMOTPHM 3TO B3aKMOJCHCTBME HA NPHMEPE PEYHBIX K TPYHTOBHIX
pox {pHc. 5.8). 3axkoHoMEpHOCTH Takoro B2aHMOAEHCTBHA CNpPaBEAIH-
Bbl M AAA APYTHX BOAHBEX OGBEKTOB CYIllH, HATIPHMEp 03€p N BOJOXpa-
HHANLLL

4" Eo~e [P [2h [(ZL)s [ 2]

Pue. 5.8. CxeMa B3aHMOAGHCTEHA PEYHLIX W PYHTOBBIX BOA:
@ —— MOCTOAHHAA OAHOCTOPOHNAR FTHApARTHYECKAR CRA3R {peKa B TedeHHE HCErD
ropa MHTaeT rpYHTOBWE BDJI.I:(}; & — nocroanHan ABYCTOPOHHAR THApaRAHYE-
ckam cHA3b (peKa MHTAET PPYHTOBHe BOLW B MOAOBOLLE M ADEHUPYET UK B Me-
mem;}; 8 — BPEMEHHAA MHAPAPAHYECKAR CBA3L, & — COTCYTOTBHE FHAPABARUE-
cucit cBA3n; f — eofoynopHuwi Maact, 2 — yponeHbL TPYHTOBWX moa, & —
Ranpapa€¢Hne ARNKEHHA rPYHTOBHX BOA, 4 - YpOoBEHL BOLW B PEKe B NOAO-
BoAbe, 5 — YpOBEND BOAB B PEKE B MEXEMb, 6 — HCTOMHHKH (pOLRWKH)

BoideastoT Tpu Tuna 83auMo0elcTous DPEURLIX U ZPYRTOBHIX 800:
HOALHLE ROCTOANKON 2udpasaudeckoll cea3u, Haiuuue apesmennod aud-
pasanaeckold c8A3u U orcyrcraue 2udpagaudeckod censy. [eppbill THI
BKJIOUACT ABa MOATHNA: HAAUYIE OFHOCTOPONHEI 1t 8YCTOPORNMEL NOCTO-
Kol eudpagauueckod ceA3u. XapakTep CBA3M PeUHbIX H TPYHTOBHIX
BOJI, 3aBHCHT OT COOTHOLIEHHS BBEICOTH CTOSIHHA YPOBHA B peKe B MONO-
BOoAbe H MEXeNb, ¢ OIHOH CTOPOHH, M MONOXKEHHA KPOBJIH BOAOYNOPHOTO
naacTa (poACYNopa) H YpOBHA HAXOAALWIKXCA HAA HHM TPYHTOBHX BOA —
¢ gpyroi.

Tlpk oueHb HH3KOM NONOXKEHHH BONOYNOPA # YPOBHSI TPYHTOBBIX BOJ,
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peKka B TeueHHe BCero roga uepe3 cBOM Gepera w AHO MHTAET Noapycia
Bbleé H MpHOpeXHne TpyHTOBble BOAb (pHc. 5.8, 4), T.¢. NOCTOAHH
TepsieT BOLYy Ha NHTAHME TPYHTOBHX BOJN. JTO ABAeHHe OCOGeHHO Xa
PaKTepHO LJA 33KApCTOBAHHBIX NOPON HIH KPYMHOMOPHCTEIX TPYHTO!
B apHOHBIX W FOPHHEX paioHaXx,

[Ipu Gonee BHICOKOM NONOYKEHHH BONOYNOPA PEKA MUTAET TPYHTORLE
BOAB JIHIIL B NOJOBOLLE; B MEXeHb peka, HA0GoPOT, ApelHpyeT TPYHTI
Bbie BOABI ¥ HMH nuraerca (puc. 5.8, 6}. Ha cnaae nonosoaba u B Me
MEHb YACTL AKKYMYJHPOBAHHOH B TPYHTE BOABI BO3BpALLAETCH B PYCJH
peéxH. Takoe fipjeHHe HA3LIBACTCH GEPe2oabiM PezyAUPOBAHUEM PeEHHO
cToKa. ¢

Tlpu ewe Gonee BHICOKOM MOJIOKEHHH BOAOYNOPA peKa Tak ke, Kal
M B MPEILAYILEM cayuae, B M0JOBOALE MUTAET IPYHTOBBE BOAL, 4 B M&
JEeHb TPYHTOBhie BOAbl MHTAaT peKy. OAHAKO B MeXeHb NPOHCXOAW
PA3PbIB KPHBO! AenpeccHH FPYHTOBLIX BOA H [MOHHAMBIUETOCH YDOBHY
B peKe — Ha CKJOHAX PYcAa BOBHHKAIOT MOUANUHbBL ¥ HAUHHAIOT nel
CTBOBATb POOHUKL HAN Katouts (puc. 5.8, 8), 1e6HTH KOTOpPBIX HE 3ABHCH
0T H3MEHEHUR YPOBHS BOAM B PeKe.

Hauxonen, npy ouelb BHICOKOM NOJOMEHHH BOZOYNOpa Kak B NOAO
BOAbE, TAK H B MeXKeHb TPYHTOBHIE BOABI H PeKA He UMEIOT M'MApPAaBJIHUE
ckoll ceaau {puc. 5.8, 2).

TaknM obpaszom, xapaxkrep KX BeJIHUHHA MOL3EMHOFO MHTAHMA pel
3aBHCHT OT THAPOreOJOFUUECKOTO CTPOSHHA MpHJAETalWed K BOMHOM)
Of'bEKTY TEPPHTOPHH M OT PeXKHMA YpoBHe#l BOIH B BOAHOM 0ObeKTe.

B uenom xe noagzemibie BOAN ABAAIOTCH OJHUM M3 BaXKHeHwmwin}
BHAOB NHUTaHKA pek (cM. pa3a. 6.3). ITo pogHO-GanaHCOBLIM QuUEHKAM AJS
BCEr0 3eMHOrO [lapa Ha AOAKD NOJ3EMHOTC MHTAHHA peK TIPUXOAHTCS
okono 309 peunoro cToka. [Ip# BeaHvHHE PEYHOTO CTOKA, MNOCTYHAKIE:
ro B okean, 41,7 Thic. KM® B FOJL HA AOMIO NOAZEMHOTO MTUTAHHA NPHXOLKT-
CA, TAKHM oﬁpasom 12,5 the. km® BOAB! /ToA. BaxHO TaKke OTMETHTh,
YTO pOAbL ACGA3AEMHOre NHTAHHA B PEXKHME peKk ocofesHo poapacTael
B MeXeHb, KOrAa nUTakHde ApYrux BHAOB (Tanoe, AOMAEpoe) cymecmen-
HO COKpAaU(aeTcsl HAH BOBCE MpeKpallaeTca.

C ReaTeAbHOCTHIO NOA3EMHbIX BOJ HA NOBEPXHOCTH PEYHOTO 6acceuua
4 B TrpyHT2X BepXHel YacTH 23eMHOM KOpH ¢BA3aHH  creuududecKue
tu3nko-reorpadbuyecKHe ABACHHA: onoashH, cyddoans, kaper, sabona-
YHBAHHE, MEP3JTOTHO-THAPOreOTOTHUECKHE T1POLEcChl.

Onoasnu npencTapaflor coGol cMEWEHH BHH3 IO CKIOHY Mace
PHIXAOH NOPOAW 104 AeHCTBHEM CHJIM TAMECTH, 0COGCHHO NPH HachiLlle-
HHH PHIXJIONG MaTepHana BOAOA W IPH UepeJOBAHHH BOLOYNOPHLIX
¥ BOJOHOCHBIX ¢10¢B. Ecit BHWA no CKIOHY cMellaeTcsi ManOMOLUHEH
CN0i NOYBHI MJH TPYHTA, HACHIWEHHLA TAJhMH HAH TPYHTOBHIMK BOAA-
MU, TO TAKOE ABNCHUE HA3BIBAIOT ORALIBUROL.

Cychgpozued NpUHATO HA3LIBATH BLIHOC B3BEIUCHHBIX BELIECTHB MOTOKA®
Mu rpyHTOBEIX Bo4. Cyddoana serer K 06pasoBanMIo NOAIEMHBIX NYCTOT
U IOCAEAYIOLUEMY OCELAHHIO BHILEAKALMX OCALOUHLIX T ¢ (HOPMH-
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pOBAHHEM Ha NOBEPXHOCTH 3aMKHYTHIX NOHHMKeEHHA — Garo0ey, 80pPOHOK,
sanaluH.

Kapcr — 3710 npupoaHOe AipeHHe, C8A3AHNOE C PACTEOperHieM 800a-
st (KaK MOBEPXHOCTHHIMH, TAK ¥ HOA3EMHBIMK) 20PHBLY 1OPOJ, a TaKKe
0 KoMmrAeke gopm peaveda, o6pasylollnxca B 061acTRX pacnpocTpane-
HUS PACTBOPHMBIX MOPOA (H3BECTHAKOB, AONOMHTOB, MHNICOB, KAMEHHOH
cond H Ap.). K kapcrosomy penbedy OTHOCATCHA KaK OTPHLATEAbHbE
NOBEPXHOCTHEIE IOPMbI — HOHOPH, BOPOHKK, KOTAOBUHBL, KOAOOUL, TAK
N noaseMibie GOpMBL — neujepot, NOAOCTH, X006,

K uncny meparoTao-2udpoeecaozuqecKux asAenuli oTHOCATCA Gyrph
nyvyeHkua, HANeAH, TEPMOKAPCT, TEPMO3PO3HA U Tepmoabpasus. Byepos
ny4erus — IT0 BENykable Qopmbl peabeda, poanMKawuHe B ofnacTd
MHOTONETHEMEP3AX HAH CE30HHOMEP3NHNX MOPOA B pPe3yabTaTe AEI0-
o6pasoBanus B rpyntax. K Gyrpam fAyyeHdst OTHOCAT, Hanpumep, Oya-
eyntAxl (nuH2o) W 2uOPOAAKKOAUTH,

Hanedu nodsemnolx 800 — 3T0 MaccHBbl Aba, OCPA3YIONHECA NpPH
HAMOPA)KHBAHHK H3NHBLIHXCHA HA MOBEPXHOCTb 3EMJAH TPYHTOBHIX BOA.
B oGaacTy MHOTOJETHEMEP3NHIX MOPOJ PAINUYAIOT KaAedu nadmepaaor-
HOLX, NOOMEPINOTHOLL U MENCHEP3AOTHLIX 600, a B 06/1aCTH ce30HHOMEP3-
JLIX WM KPATKOBPEMEHHOMED3ahiX NOPOL — TAK Ha3blBaeMble KAto4eaoie
N epynrosoie waredu. Haubonee kpynhbe Halel 3aHHMAIOT AECATKH
KBAPATHBIX KHAOMETPOB MPH TOAIIMHE Abfa o 12 m.

Tepmoraper — aro obpasopanue npocafounbix Gopm peabeda B pe-
3yALTaTe BbLITAUBANHA MOA3EMHOTC Jblla MAH OTTAHBAHHA MEpP3JOro
rpynta. Tepmosposus — 3T0 paspyilleHHe Mep3fbix nopoj Ha Geperax
peK NPH TenJIOBOM BO3REHCTBHH TekywHMx Bod. Tepmoabpaszus — npo-
uecc paspywenns Geperop Mopeil, o3ep, BOZOXPAHWAMII, CAONEHHbEX
JAbIOM HAH MHOTOJNETHEMEP3NAWMH FPYHTAMH, ¢ YYACTHEM TepMHYeCKOTo
BO3JACHCTBHA BOAM H BO3AYXA,

O saGonaunpanuu, CRA3AHHOM ¢ BJHSHHEM NOA3EMHBIX BOA, GYAeT
ckasano B ra. 9.

5.7. NPAKTHYECKOE 3HAMEHHE H OXPAHA TIOA3EMHbBIX BOJ,

Doablioe npakTH¥eckoe 3HaAUeHHe MOA3EMHBX BOA ONpefenferTcs
npexae BCEro HX HENOCPEACTBEHHLIM HCIONL30BAHHEM B HAPOAHOM
xo3siiicTee, [103TOMY noj3eMHbieé BOAbI MOXKHO PACCMATPHUBATL B KavuecT-
Be NONE3HOT0 HCKOMaeMOFO HAPAAY ¢ YMAeM, HedThio, Ta3oM, pyAami,
[Topgzemuble BoAbl HUCHOJAB3YIOT MpeXAE BCETO AR KOMMYHAMBHOTO,
MPOMBIILICHHON® X CeNbCKOX03AHCTBEHHOTO BOfocHafKeHHA., Muorne
KPynHble TOPOAA B KAYeCTBE MHTbEBOH BOZbI HCNIOABL3YIOT MpecHble
apreadanckue pofibl. B Hekoropwix paHOHAX OTKAuka MOA3eMHEIX BOI
UIMPOKO MCNIOABAYETCA W AAA OPOLIEHHA,

3anacet u pecypcos nodzemnvix 800, cornacHo H.I1. Bunaemany,
Mozyr BotTe nodpaadesenst G eCTECTBEHRLIE, UCKYCCTBEHHLIE, NPUBACKA-
eMble B IKCAAYATAYUONHDLE.

Ecrecreennve sanactt — 310 06beM cBOGOAHOH (rpapHTauHOHHO#H)
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BOflbl B BOLLOHOCHCM TOPH3OHTE B €CTECTBEHHEIX YCAOBHAX. EcTecTaenHs,
pecypcel — 3TO KWIUYECTBO NOA3EMHbIX BOM, NOCTYNAICUIHX B BOAOHO
Hblt TOPH3OHT B E€CTECTBEHHBIX YCIOBHAX; OHH PAaBHH CyMMe BCeX Mp
XOAHBIX AEMEHTO 5 (ajaHca AAHHOTO BOAOHOCHOTO FOpH3oHTa (MHGHA
Tpauna atMocPePHHX OcagxoB, PuUALTPALUA K3 PeK, MepeTeKaHue &
CMEXHbIX BOJIOHOCHHX MOPH3IOHTOR).

Hckyccraennone 3anactt — 3T0 00beM MOA3EMHbIX BOA B Bononocmj
ropusonTe, o6pasopanuiniicA B pe3ysabTaTe OpolleHHs], noAnopa pon
XPAHHAHILAMH, HC KyCCTBEHHOMO BOCTIONIHEHHA NOA3EMHLIX BOL («Maraad
HUpOBANKA») . HOKyccTaennsie pecypeot — 310 KONHUECTBO Moa3eMHLr
BOfl, NOCTYNAKIWH X B BOAOHOCHAKIA FOPH3OHT Npd QHALTPANHA H3 KaHam
NOB H BOAOXPAHHMHKIL, HA OpOLIAEMbIX NACIAARX 1 T.A. {Ipusiencemons
PECYPCbr — 3TO KOJIHYECTBO BOABL, MOCTYNAKINEH B BOAOHOCHLIA ropum
30HT MPH YCHNCHH K MMHTAHHA NOJA3EMHBIX BOA B NpPOLECce FKCMAyATAUHE
BOA03a60PHBIX COOpYXKEHHH (BO3HHKHOBEHHE WK yoHnetne DHIbTpaLnm
M3 peK H 03ep, nepeTeKkaHHe H3 CMENHbLIX BOJOHOCHHX FOPH3OHTOM
H T.0.).

[Moa sxcnayarQuuoRnbimy pecypcamt TOHHMAIOT TO KOJAHYECTBO NOM
3¢MHBIX BOA, KOTOQ o MOXeT GblTb NOAYICHO PALHOHAJBHBIMY B TEXHHKU
IKOHOMHUYECKOM OTHOWEHHH BOXO3aGOPHbIMY COOPYIKEHHAMM NPH 3a1AHA
HOM DEXKHMe IKCUayaTauuu U NpPH KadecTBe BOMIbl, YAOBAETBOPFIOLUE
TpeOGOBAHHAM B TE€YeHHEe BCEro PACYETHOTO CPOKA BOAONOTPEOIeHHA. DT
BEMMYHHA, TAKHM ofpaszom, npencrasiner coboil npouadsoduresbroct
sodozabopa. :

3anacol Moa3eMHbIX BOA (CHHOHUM — CTATHUYECKHE PeCypchl) BhIpa
XKalT B M° MAH KM, pecypcsl MOa3eMHbIX BOL (AMHAMHuECKHe pecypsl
cot) — B M2 /¢, M J/eyT uan kM®/rod. i

EcTecTpennble pecypeh npechblx nogaeMmubix sos CCCP cocrasasnor
Gonee 30 000 M*/c (945 &m®/roa), T.e. okono 24% Bcero peunoro cToka.l
[Tportostbie 3KCHyaTauHOHHbIE PECYpcbi OLUEHHBAIOTCH B Hacromueﬁ
Bpems npubauauteasno p 330 km'/ros. Bonee nonoskHb M3 HE
(170 xm*/roa) GOpMEPYIOTCA NOBEPXHOCTHBIM H NOA3EMHbIM c'roxou‘_
B peunibix GaccefiHax K ABAAIOTCA HOAROCTOI0 60300HOBAEMbIMY. Oc-i
tanbhan uacTo (160 kM®/roa) ne cBfizana ¢ NOPEPXHOCTHLIMK BOLAMA!
H onpeaeneHa HCXOAf H3 ycAoBHS cpaGOTKH €CTECTBEHHBIX 3anacoB
NOA3EMHBIX BOA B Teuenue S50-A€THETO MepHOAa IKCMAYATAUHH.

B nacrosuee spema B CCCP orGupaerca #H ucrioab3yeTca OKOJO,
50 &kM® NOA3EMHBIX BOA B TOH, YTO COCTARJAsET Beero 15% NPOrHOZHLIX:
IKCMAYATANHOHHBIX pecypcoR H okodo 15% ofmero pogonorpeGieHus
B crpaie. B CCCP BpoaocHaGxenne 60% roponoe ocyuiecTBasercs
B OCHOBHOM Ha 6asze MofseMHbIX BOZ.

Boavuwioe DarbreosocudecKOe 3HAUEHUE UMEIOT MUNHEDAAbHbIE U Tep-
sarervie sodbt. Tepuasvnsie 6006t UCROALIYIOT TAKIHE FAR KOMMYHAAD-
HO-6biTOB6IX U NPOMbiuLaeriblx ryxd. CTPOATCA U NPOEKTUPYIOTCA nep-
Bbleé THLPOTEOTEPMAAbHbIE SACKTPOCTAHUHK (Hanpumep, Ha Gase [lay-
HETCKOTO MECTOPOXKeHNA TepMmaibHbiX Boa AeiictByer [eoT3C hHa
Kamuarke).
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Ba)XHO€ MpaKTHYECKOE 3HAaYeHHe NOJ3EMHBIE BOIb UMEIT H Kak
KOMNOHERT NUTAHUA ROBEPXHOCTHOIX 800 — pek H o3ep. B paHnom
cayuyae ToA3eMbble BOAM HCHNOAB3YIOTCHA ONOCPEAOBAHHO B KA4ECTBE
waCTH MOBEPXHOCTHLIX BOAHBLIX PecypCos.

HecMoTpsa Ha OTpOMHBIE 3anachl MOA3eMHBIX BOA, H BO3OGHOBAE-
MOCTb HACTH HMX PeCYPCOB, CYLIECTRYET ONAaCHOCTb HX UCTOWEHUA H 3G-
epasnentin. VicTolleHne noA3eMHEIX BOA MOXKeT NpOM3OHTH U3-3a upes-
mepHO# HX orkaukH, Upeameprbtii 3a60p NOJ3IEMHbIX BOJL Ha X03AACTBeH-
Hble HYXIbl OCOGEHHC HeXenaTeleH B TeX CJIyuanX, Korjda 3TH BOAH
rudpaBiIHdecKHd CBA3aHb! ¢ NOBEPXHOCTHLIMH (pe4HbiMH) BofaMu. OTKau-
Ka NOJ3eMHHX BOJ MOMeT OPHBECTH He TONbKO K MCTOLIEHHIO 3TUX BOA,
NOHMMKEHHIO HX YPOBHA H 0GPa30BaHHIO TAK HA3bIBAEMOH denpeccuonnod
BOPOHKY, HO H K YMEHBIUEHHIO NOZ3EMHOTO NHTAHHA PeK B MeXeHb H,
COOTBETCTBEHHO, K YMEHbLUEHHIO CTOKA peK. 3arpA3HeHHe NOL3eMHbIX
BOl MPOHCXOLHT RCAGACTBHE MOCTYNAEHHA KOMMYHAJIbHO-GHITOBLIX
¥ NPOMEILITEHHBIX ¢TOKOB, OcoGeHHO YA3BHMB! K 3aTPA3HEHHIO TPYHTO-
Bbe BOAH BHCOKOTO 3ajeralida. Bo MHOTHX ¢yuanx nossaseTcs: HeoGxo-
AMMOCTh B pa3paboTke Mep no KOHTPOJAKY H OXpane Noj3eMHbiX BO,
B TOM YHCAE N0 KOHTPOAW HX CAHUTADHOTO COCTOMHUS,

Boabumine BoaMOXKHOCTH KOMMNAEKCHOTO H PAUHOHAABHOTO HCNOJAbL3O-
BAHWA NPHPOMIHBIX BOJL H HX OXPAHBI 3aA0MEHH BO BCe LUMPe MpHMEeHse-
MoM B CCCP cosmecTHOM UCnoAb30BARUL NOBEPXHOCTHOLY I NOO3EMHBLL
800, 3aK10YAIOWEMCH B PETYAHPYEMOM M COTMACOBAHHOM Boposabope
PeuHBIX BOJ, M OTKAUKe NOA3IEMHBIX BOJ, B HCKYCCTBEHHOM BOCHOJAHEHUH
OON3eMHBIX BOA H T.J.
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Faaea 6. THAPOJIOTHA PEK

Peka — 3TO BOOUTOK 3HAUUTEABHLLX PA3MEPOS, NUTARIOUUACA um
MOCeprbiMY OCadKaMU €O C80ez0 8000cOopa # umeowuld uerne
BOIPANCERHOE CHOPMUPOBARROE COMUM NOTOKOM PYCAO.

K pexkaM OOLI4HO OTHOCAT Al NOCTOAHKOLIE U OTHOCUTEAS.
kpynnsie 8000TOKY ¢ naouwadvio baccedna ne meree 50 k. Bodor
KU Menbwe20 Pasmepa Ha3usaoT pyveans. Hexods us npusedennod
gbiute onpedesents, Kk peKan He MozyT ObiTo OTHECeRbl Oaxce KpyH
Hble, HO BpPEMENHBIE B000TOKKN (Hanpumep, cyxue JOAURbLL 8 NYCT
HiAx — eaou); 8000ToKY, Ke uMeute sodocbopa (Hanpumep, cho
MUPOBAHHLIE NPUALBHOIMU UAL CZORRO-RAZONNBLMI TE4ERUAMY 800D
TOKU 8 npuMOpPCKUX padonax Uay xa OCTPO8ax}; 800OTOKU C UCKY
CTEEHHBIM PYCAOM, T.€. KOHAAbL

Kpynuneduiemy pycckomy kaumarosory A. M. Boefikosy npuHas;
JIeXKHT BhlpAXeNHe «peKu -— NPoOykT Kaumara». B stom onpepene
HHH NOg4epKUBALTCH BENYILAS POAbL KNUMATUUECKUX YCNOBHA B dop
MupoBaHud PeK H #X pexuma. Bmecte ¢ TeM He csieayer 3aGhiBaThy
uTO ¥ JPYrd€ KOMIOHEHTH NPHPOAHON cpefh (penwed, mouBsl 1 pac
THTEALHOCTB, Te0AOTHYECKO? CTpPOeHHe H AP.), 4 TakXKe X03slcTeeH
HAs AesTesbHOCTD YeJOBeKa BAHAIOT HA PEXHUM pek H GOpMUPYIOT H
npuposHbti 0OIHK.

Ecau, no 06pasHoMy BbIpAXeHHIO reorpados, BOAA — 3TO KPOB
AanamadTa, TO PEKH — 3TO KPOBEHOCHAS cucTeMa NanAwadra, Iey
peHocsuLasi BEIIECTBO U 3HEPTHIO  npeo6pasyioian cam aanauag

B 3T0ft cBA3H BaXHefllee 3HAUeHHe NPHOOpeTaeT HOKATUE CTOK
CTOK 6 wUPOKOM Cabicae (KAK er0 MOWHMAN M3BECTHHA rHapon
C. JI. MypaBeiickuil) — 370 npogecc crexanus sodsr ¢ 8000c60po
amecre ¢ codeprcaujumuca 8 ned eewjecraani y renaom. Ilostom
peutiofl CTOK — BaueHluil 31eMeHT MaTePHKOBOrO 3BeHa rioGaJb
HOTO KpyrosOPOTA BOALL M BEIULECTB, 4 TAKKE MOIIHBIA Te0OrHyecKH
aredT, raapHeiinHil ¢GaxkTop, ONpeAenslOIUME B3aHMOCBA3b MeXA
pasauunbiMi OGBEKTaMd CYWH H THApocdepdi.

EfuHOBPEMEHHO BO BCEX PEKAX 3EMHOTQ WAPA HAXOMHTCA B CPe,
nem 2115 x> BoaL, wau peero nuws 0,00029% o6bema o rugpocde
pot. HecmoTpd Ha TakOA majsbifi 06beM peuHblx BOA pOJib pex Kak
nyTeli cOCpeAOTOUEHHOTO CTOKA B KPYrOBOPOTE BelUeCTBA # 3HEPTH




HA 3eMHOM [1ape 6naaroaaps ouelb HeGOJBWIOMY (M0 cpapHEHHIO
¢ ApYTHMH BOAHBMH OO'LEKTAMH) NEpHOLY YCAOBHOTO BO3OGHOBICHUA
aanacos Bofibt {okono 19 gueit, cm. TaGia. 3.1) oueHb BeaHKa.

6.1. PEKH M HX PACNPOCTPAHEHHE HA.3EMHOM LIAPE

Ceeaectns 0 xpynnefiluHX pekax 3eMHOro Wapa NpHBeaekn B Ta6n.
6.1. HauGoaswyio cpean Bcex pek naowaab Gaccefina umeer Amasonka,
nanGoAbllylo JAHHY — Hua; AmasoHka Takxe camaf BOJOHOCHAs peKa
wupa (Ha ee gomwo npuxoautca 16,69 croka scex pex). HauGonee
KpynHbe peki saxoantca B I0xuoit Amepuxe, Appure, Azun. Kpynneii-
e pekp CCCP — 3ro 066, Enuced, Jlena, Amyp, Boaza.

Tadanua 6.1, KpynneAmne pexn 3eMHOre Mapa

Peka [Trowank Gacceii- Banna, Cpeanni roposoi
Ha, THie. K’ KM CTOK BOAEL, KM?

AMa3oRKa 6915 6280° 6930
konro (3anp) 3820 4370 1414
MuceHcunu 3220 59857 bBO
Jda-flnara® 3100 4700 725
Oéb 2990 3650* 395
Hagt 2870 6670° 73,1
Frucel 2580 3490 610
Tena 2490 4400 532
Hurep 2090 4160 270
Amyp 1855 2820 355
StHuam 1800 5520 995
Makgensn 1800 4240° 350
Ianr? 1730 3000 1230
Boara 1360 3350 239
SumGean 1330 2660 106
Cs. JlaBpentnn 1290 3060 439
Heabcon 1070 2600° 86

{)pauxeran 1020 1860 153
UpHUoOKO 1000 2740 914

llpumeuanne Hanyme no MoHOTpadun «MnpoBoil BOLHNI GaNANC B BOSHEIE DECYp-
vl 3eman> (1974); 1) ¢ ¥ianny; 2) ¢ Muccypn; 3) ¢ [Tapanoi v ¥pyreaem; 4) ¢ Hprhi-
flom; 5} ¢ Karepoit; 6) ¢ .Arabackofi; 7) ¢ Bpaxmanyrpoii; 8) ¢ CackaueraHom.

[lo paHabM [o«yoapcTBEHHOIO THAPONOIUYECKOTO HHCTHTYTA,
6 CCCP okono 3 Man.. BoAoTOKOB AAnHOH Gonee 0,5 km. Ux cymmapHan
ANUHA coctapadeT nosytH 10 man. kM. M3 o6Gmero udcna BONOTOKOB
94,9% npuxoguTcs HE BONOTOKH ANMHOW He MeHee 10 kM. Pex anutod
Gaonee 10 km B CCCP* 150 831, npuuem Toaeko 280 pex umelT AMHHY
Sonee 500 KMm.



8.2. THITBI PEK

Pekn THNU3HPYIOT N0 pa3nuuHbIM MPU3HAKAM, HANPUMEp N0 pa3Mepy]
YCAOBUSIM [POTEKAHHS, UCTOUNMKAM (BHAAM) MHTAHHA, BOAHOMY PeXKH:
MY, CTENEHH YCTOHYHBOCTH pycnia, JEA0BOMY DEXHMY H T.1.

Mo pasmepy pekn nospa3fensior Ha GoAblude, cpesHHe H Manbie!
K 6cmbmmu oGHUHO OTHOCAT peKd ¢ naowagpld Gacceilna Gonee
50 000 KM K cpeandM — ¢ naomaablo baccefiia B npeaenax 2000——1
50 000 &kM>, K MaAbLIM — ¢ NACLLAAbIO ﬁacceuna menee 2000 km® Huy
KHSS IPAHHNA NAOWLAAK Gaccelina (50 kM?), oTAeasOan Manble peKH;
OT pyubéB,— BEChMA YCJAOBHA.

oabiiaA pexa ofbluHe dMeer GaccelH, pacHOACKEHHHI B HECKOAbs
KHX reorpauuecknx 3onax. [maponordyeckuf pexum Goabnimiod pex
B UENOM HEe CBOACTBEH peKaM KaXmaof reorpaduueckod 30HbL B OTAEAbH O
CTH H nod3TOoMy noauzoxaren. Cpednuar pexa oGbuRO HmeerT Gacceil
B npeaenax oaHol reorpacduveckodl 3ombl. [Hapoaorudeckuil pexu
Cpe/lHell peKu XapakTepeH An8 GOJbIIKHCTBA PeK NAHHOH reorpatpuqe
CKOH 30HEl H NOITOMY 30HOACH.

Manras pexa Takxke umeer GaccefiH, pacrnojoxennuli B npeaena
ogHofl Kako#i-Au6o reorpaduueckoil 30Hbl, HO ee THAPONOTHUYCCKHA pe
FKHM NOJ BAHAHHEM MECTHbIX YCAOBHH MOMKET CYLIECTBEHHO OTJIHYATHC
OT peXi#Ma, CBOHCTBEHHOr0 OOALIIHHCTRY peK NaHHOfl reorpaduuecko
30Hhl, H CTATh, TAKHM 00pa3oM, 230HAAbHDIM. Manbie pery, B oTaHdIHe
cpenHuX ¥ GOJBLIHX, MOTYT HE [MOAHOCTbIO PEHHPOBATH TPYHTORHMA
BOflbl, UTO TAKKE ONpEAENReT OTAHUHE UX PEMHMA OT PeHHMA, CROMW
CTBEHHOTO Gonee KPYMHLIM pexkaM AauHo#l reorpaduueckod 30Hb.

Mo ycaoBusim NPOTEKAHHA PEKH NOAPAIIENAIOT HA PAGHUHALIE, NOAY
2opuoie 1 20pHbie. K PABHHHHBIM PEKaM YCNOBHO OTHOCAT peKH ¢ BeaHund
Hamu uncna Ppyaa (cm. pasa. 2.5.1) menee 0,1; K noayrophum
¢ qucaamu Ppyaa B npeaenax 0,1 —1,0; K roprbiM — ¢ YHcIAMHA Q)pyq
6onee 1,0. Takum 0Gpa3oMm, y paBHHHHbBIX H NOJYTOPHbIX peK Hab/10] 2
cA CNOKOMHBIH XapakTep ABHMKEHHS BOAM, Y FOPHbLIX — GYpHBIA.

No ucrouHuKam (BHAAmM) MHUTAHHS PeKH NOAPA3AEAAIOT HA paznyyl
Hbl¢ THIbI B 3aBHCHMOCTH OT BKAANA CHE208020, 00 dea020, ALOHUK0OO
20 H nod3emnoz20 nuranus B GOPMHEPOBAHHE PEYHOrO CTOKA.

Mo BOAHOMY PeXHMY, T.¢. XapaKTepy BHYTPHIOAOBOrC pacnpenene
HHSI CTOKd, BbLAEANIOT PEKU C BECEHHUM noA0800beM, ¢ noaosods
8 TeNAY 4acte 2004, ¢ NAGOGOHHOLM PENCLUMOM.

Mo cTeneHH YCTOHYMBOCTH PYCa MOXHO BHISNHTE, HanpuMmep, pexill
yeroduugole U HEYCTOH4IBBE, & NO AEAOBOMY PEKHMY — PeKu 3aMepIug
ouue H Hesamep3aiouue,

6.3. MOPSOJIOTHA U MOPOPOMETPHSA PEKH H EE BACCEHHA

6.3.1. BopocGop W Gaccedin pekn

Cheayer pasamuartbh BojocGop H Gacceiin pex't. BodocGop pexu
ITO 4ACTH 3EMHOL NOBEPXHOCTL i TOAULL NOYE & ZPYHTOB, OTKYDa GAHHAM
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pexa noayuaer cgoe nurarue. [TocKonbKy MHTanWe pek MOXeT ObiTh
MOBEPXHOCTHBIM H MOA3IEMHBIM, PA3AULAIOT NOGENXHOCTHLLL 1 nOd3eMHbil
80d0cHopsi, KOTOPble MOFYT He cosnanatk (puc. 6.1). bacceln pexu —
ITO HGCTO CYUIL, BKAIOHAIOWAR OGHRYIO PeUHYiO CUCTEMY U 02PAHUYEN-
naf sodopasdeion.

 Yemse

Puc. 6.1. Cxema Gaccefina W popocBopa Pekn B [IAAHE @ H B MOMEPEUHOM Da3pese
6 mo apHAn A — B
{ — rpaHHuna Saccefiia ¥ ROBEPXROCTHOFD BOADCOOp 2 peKn {oporpadHiecKhnil BONOPA3AEA),
2 — rparMUa ROA3eMHOre BONOCG0Da (NoL3eMHuil hogopa3nen), & — Geccrounne obnacTy,
HE BOANLIHE B BOLOCSOP pekH, 4 — BOLOYNOp, 5 — DCAXKH, 6 — MOBEPXHOCTHLIA ctoK, 7 —
nogieMHuill ¢cTok, & — pycna pek

Obobiuno sodocbop u Oaccelin pexu coanadawt. OAHaKe HEpeAKH
CAyuaH H HX HecoBnafenua. Tak, ecaH B npejenax peusoro OacceiiHa
YacTb TEPPUTOPHH OKa3biBaeTcR GecCTOUHOHA, TO GHA, OCTABAACH YACThIO
6acceiiia, B cocTap BoaocGopa pekH He pxoaHT (cM. puc. 6.1). Taxue
CIyuan pecbMa XapakTepHl! AJS 3ACYULVIHBHMX PAafioHOB ¢ MJOCKHM
peabedom. Hecosnagenue rpannu 6accelina, snjaennaeMbx no oporpagu-
UYECKOMY BOAODAa3fely, H Tpandu sogoc6opa MoxeT OWTb # B TeX cAyua-
fiX, KOTEA TpaHdubl MOBEPXHOCTHOTO # TIOA3EMHOro BOAOCGOPOB He
COBMAfAIOT, T.€. KOTAA 4aCTb MOA3EMHOr0 CTOKA Jubo nocTynaeT H3-3a
npeaenon AavHoro Gacceilna, AuGo yXO#dT 3a ero npeaedbl.

Baccefiun (BonocGopbi} pek, BNAAAIOUIHK B OAHH H TOT JHE [PHEMHbIA
BOZoeM (03epo, Mope, OKeaH), o6 belHHSIOTCS COOTBeTCTBEeHHO B Gaccedd-
Hbl {Bosr0cGopr) 03ep, Mopell, okeaos. Bupensior 2aasnuil saodopasdea
3EMH020 WAPa, KOTOPLIH pasienser Gaccefiabl pek, Bnajawomux s THXUH
v Ungufickiii okeaHM, ¢ 0OIHON CTOpOHbLI, H GaccefiHb peK, BMafalolUIHX
B Atnantuueckuit U Cenephblil JlefoBuTuil okeann,— ¢ aApyrot. Kpame
TOrO, BHAEARIOT GeccTounbie 0DARCTY 38 MHO20 WAPA, OTKYAA HAXOLALLH-

5 1323 129



ecs TaM pekd He AOHOCHT Boiy A0 Muposoro oxeana. K Takum Geccrou-;
HBIM 00AACTAM OTHOCATCS, Hanpumep, Gaccefiint Kacnufickoro u Apab-
cKoro mopeil, BKaouaowue GacceMHbl TAKHX KPYNHMX pek, kak Boara,.
Ypaa, Tepek, Kypa, Amyaapea, Celpaapbs.

6.3.2. Moppomerpuieckine xapakrepHcTuxH Gacceilna pexs

Ocroauoimy  Mopgosmerputeckumy  XapAKTePUCTUKAME  PEUHO2O
Gacceidna (cMm. puc. 6.1) cayocar: naowads bacceiina F; dauna Gacceding
Ls, 06biHO Onpedeaneman Kax npamasn, COeOURAIOILAR YCTHE PeKil it TOH~
Ky na 8odopasdene, nPpUAC2AOWLIO K HCTOKY DeKU; MAKCUMAALHRAN uil-
puna bacceiina Be,,,., X0Topas onpedesferci no npamod, HOPMAALHOL
Kk ocu Daccedna 8 Hauboaee wupokol e2o 4aCTU; CPEOHAR wWUpUHQ
baccedna Be,,, stiuuciseman no gopmyse

Bﬁcp = F/Lﬂo (6]]

dauna s8odopasdeavrold auntu Lqp.

Baxuoll xapakTepucTHKo# Gacceiiia clyXHT pacrpefeseHHe Maouma-
Idy GaccefiHa MO BbICOTAM MeCTHOCTH, MpeAcTaBAeHHOe 2uncozpaduie-
ckod kKpuaold (puc. 6.2), nokasvisaowell, Kaxas yacte niouwiadu dbacced-
na (8 kM? wmu %) pacnosoxcena Bwwe 060l sadannod oTMeTRKU
MeCTHOCTY.
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Pue. 6.2, Pacnpeaenenne naowmwany Sacceiina
no BHCOTAM H THOCOrpaPHYECKan KpuBas

M“"ﬂﬂ. ~a

s

C noMowbio rHncorpauueckoll KpHBOM MOMHO pacCUHTATb TaKyIo:
BAXHYI0 XapaKTEPHCTHKY, Kak cpeduas swoicora Bacceting. Has storo
naowans ¢urypol £’ Ha puc. 6.2, orpaHUvEHHOH THIICOrpPapHUECKON;
KPHBOH H OCAMH KOOPIHHAT, AAAT Ha miowlajb Gacceiina F. Cpennioio;
BHCOTY OaccefiHa MOXHO OMpeAe]nTb # 6e3 runcorpaduueckol Kpuaoﬁ;,
no dopuyde

H
Hep =+ 5 Hfi, (6.2)F

e



rae Hi — cpeansia BbicoTa JI0GLIX BHICOTHBIX HHTEPBAAOB B Npejenax
Gaccelina, BHIMHCAAEMAN KaK cpefHee U3 OTMETOK, OTPaHHYHBAOLLMX 9TH
uHTepBalb ropusonTaneil (usorunc), fi — maolllaap uyactu Gaccedina
MeXAY STHMH Fopu3oHTadaMM, F — nojvas niowafe Gaccefina, n —
YHCAQ BBICOTHBIX MHTEPBAJIOB.

Cpedruil yxaon noeepxnocry baccelna onpedenaloTr no Qopmyne
ip = 5 g e+ b, (63)
(=1

rae fy 4 lyp — ANAHB CMeXHBIX ropu3onTadel, AH — paavocTb oTMe-
TOK CMEKHLIX FopusonTaneil (ceuenue peaveta), F — nonnas naowmans
Hacceia, # — YHCIO0 BHCOTHBIX WHTEPBAMOBE.

6.3.3. duanko-reorpapuseckie H TeONOTHYECKHE
xapaxrepucraku Gacceilna pexu

K uHcay raaphefiluux o¢u3uko-reorpapUUecKHX U TeoJOTHUECKHX
XapaKTepHCTHK peuHoro faccefina OTHOCATCA:

1} eeoepaguueckoe noaoscerue 6accelina HA KOWTUHEHTE, KOTOpOe
MOMeT ObiTb BbIPaXKeHO uepes yaafAeHHOCTb (B KM) OT OKeaHa, LUHPOTY
H JOATOTY UEeHTPa ¥ Kpa#HUX ToueK GacceliHa;

2) zevepaduueckan 30na (30Mbl) WA BHICOTHBIE NOACH;

3) eeonceuueckoe cTpoeniie, TEKTORUKG, grisudecKkue 1 800Hbie CAOI-
CTAA NOOCTUAGIOUUX ZPYHTO8, 2udP02e0A0cHYLCKIe YCAOBUR;

4) peaved, KOTOpHIH MOXKeET ObiTb 0XAPAKTEPH30BAH KOJAHYECTBEHHO
uepea cpelholo BHCOTY Gaccefina no dopmyne (6.2) u cpeannit ykaou
Hacceiina no gopmyne (6.3);

5) kaumar (xapakrep uHpKyaAudH aTMocdepbl, peKHM TeMnepaTypu
H BAAKHOCTH BO3AYXA, KOJMMECTBO H pexuM arMocfepHb!X 0CalKoB,
Hcrnapenye);

6) nouaenno-pacTuTeAL O KOKPOE, KOTOPHIA MOKHO 0XAPAKTEPH3O-
BATh AAHHWMH O [ONH OAoulaax Gaccefina (B %), 3aHATOH JecaMu
H NOYBAMKH TOFO MAH HWHOTO THMA (O MOHATHH JECHCTOCTH CM. HHXKe);

7) xapaxrep pedwodi ceru (cM. pa3g. 6.3.4);

8) maaudue u ocobennoctu Opyeux ao0noix 06%eKT08 — 03¢ep, G0A0T,
2e0nuk08 (06 03epPHOCTH H GOAOTHCTOCTH peuHbIX GaccefiHOB M. HHKe),

Baxernedwan ocobennocTs awboeo pesnozo 6accednn — 370 CTeneHs
€20 npeobpasosanus xo3alicTeennold deareabnocTow. 1lpr aToM caenyet
PA3NHUATE UCKYCCTBERKOE npeobpasosanue nosepxHoCTE baccedna (cne-
JeHHe JecoB, pacrallka 3eMenb W JAPYFHE arpofecoTeXHHUecKHe Me-
POTIPUATHA, OPOCHTEAbHBIE K OCYIUHTENbHBIC MENHODAUMK) B UCKYCCTHEH-
Hoe npeobpaszosanue cudpozpaguqeckold ceru Baccednn U pexcuma
camux pex (CoopyxeHdHe NMNOTHH M BOLOXPAHMJAMLI, KAWAJOB, WJIO30B,
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oCyulecTRIeHHe APYFHX THADOTEXHHUECKHX MEPOTIPHATHA B pycaax pe
peryaHpoBanle, U3bATHE H NepeGpocKa CTOKa K Ap.).

Takue XxapaKkTepUCTHKH GaccefiHa, KaK er0 03epHOCTs, HOA0TUCTOCTS
ACCUCTOCTS H JIP., MOFYT GHTb BHPaKeHbl KOJIHIECTBEHHO Yepe3 COOTRET
CTBYIOUIHE KOIPPULYUEHTOL 036PHOCTY Ros, BOAOTUCTOCTY Reon, AECUCTOCT
Rpee, BHUHCARIEMBE 0 GOpMyAaM BHAA

k= f/F, (6.4)

rae f — naowaap, 3aHATas o3epamu [(60N0TaMd, Aecamu, JeJHHKAM
H T.4.), F — noanas naoliagb 6accediria, & — BhpaxawTca aubo B A0s
JAAX eAHHHOb, AHGo B %.

4

6.3.4. Pexa n peynan cerb j

CosoxynnocTo 8000TOKO8 (pek, py4ves, spemerHoix 8000TOK08, Ka+
HGA08), sodoemos (03ep, sodoxpanuuwy) u ocoboix 800rbiX 06DEKTOE:
(6oa0T, 2e0HUKO8) 8 npedeaax peunoeo Gaccedna cocrasaner eudpoepa-
puueckyw cerv Baccedna. COBOKYNHOCTG eCTECTBEHARLIX L UCKYCLTOCH-
HolX 8000TOKO8 HG3GIBGIOT PYCA0BOL CeTvi0,

Yacrelo raaporpaduueckoll (H pycloBofl) CeTH ABASETCH peuHas
ceTs. Pednyio cucTemy COCTaBAAIOT 2AGBRAA PEKG, BNAAAINIASA B PHEM-,
Hulfi BojoeM (oxeaH, Mope, GeccTounoe 03epo), W BCe BMAJAIOUIHE B HEE.
npuToKu pasiMuHOrO nopsaka. B kadecTBe FMaBHOR peKH B pa3HHX
cayuanx cudtaloT nubo Haufodee AMUHHYKD peKy B Gacceitne (Boara
AauHHee Gojee moaHOBOAHOrO npurtoka Kamu), anéo HauGosee MHOFoO-
BOAHYI0 peky (Muccucunu npu cauandu ¢ Gonee AauHHOA Muccypn).:

Hauna pexu L — ato paccroanue 80oab pycaa mexwcdy UCTOKOM
u ycroen pexu. Jlavenl pek oGbuEO ONpefeasioT No KPyNnHoMaclTaGHbIM
KapTaMm uaH a3podoTocHHMKAM (pacCTOAHHA HAMEPAIOT NO reoMeTpHye-
cKoil ocu pycsia Wau mo dapsarepy). Ilpu onpesenedHHH ANULB peK Mo
MeaKoMaclTaGHEM KapTaM NOAXKHE BBOAHTbLCA NONPABKM HAa MacwuTab
¥ H3BUAKCTOCTD PYCAA: HeM Meabue MacluTal KapThl H GoJblUe H3BHIM-
CTOCTb peKH, TeM Ooablie olIHOKKH MpPH pacueTe AJHH Pek.

Herok — mecto raqaaa peky (Buixol 43 osepa, Goaora, JeiHHKA,
pOAHHKA M T.A.), YCTbe (TOMHEe — yCTbeBOH CTBOP) — MecTo Henocped-
CTBEHHO20 BnadeHus peku 8 npuemHsid sodoem (okeaH, Mope, 03epo)
HIH APYrylo PeKy.

OTHoleHKe JAMHBI yyacTKa pekd L, K AauHe npamod [;, coelHHAI0-
utefl KOHUEBE STOMO YYacTKa, HA3LIBACTCA KOIPHUUUCHTOM WIBUAUCTOCTY
peku Ha JARHOM Y4aCTKe:

ku;g( = Lj/ZI- (6.5)

[Mockoabky Ha OTAeNbHWX YYACTKAX H3BHANCTOCTL PeKH pasHas,
oGk Ko3)DHUBEHT H3BHAHCTOCTH DeKH onpeledsioT no Gopmyne:

Russoin = ZLI/Zlf' (66)
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Mexay LaunoH peku L n njouagpio Gacceiina F umeercsi ompefe-

JeHNARA CBA3b, GJH3KAA K KBaflpaTHYHOH: L~\/F Hanpumep, ana pex
CCCP nonyueHa Takas OcpeAHeHHAR IMIHUPUUELCKAN 3ABMCHMOCTb:

L = 1,36F%%® (6.7)

CymMa AJuH Beex pek B npeaenax GaccefiHa uAH Kako#i-aubo Teppu-
JOPHH LAET RPOTANCEHHOCTs pednod ceru ) L. OTHOIIEHWe MPOTAKeHHO-
cTIi PEYHOH CeTH K naouanu GaccefiHa XapaKTepH3YeT 2yCTOTY pe4nod
cetit 0accelna WIH Teppuropu

d = YL/F, (6.:8)

HMEIOILYK0 Pa3MePHOCTb KM/KMZ.

Peunan ceTb no xapakrepy pucyHka MoxkeT Obith dpesosudnod (unu
{HEHTPUHCCKO) , NPAMOY2OAbHOL, YeHTPOCTPEMUTEABHOE W TIP.

Peunasn ceTb — 910 CAONCHBIL Pe3yAbTAT TEKTORUMECKUX 1 3PO3UOH-
HO-UKKYMYARATUBHBLX Npoyeccos, OBuxexnun AeOHUK08, 38CTATUHECKUX
xoaebanull yposus okeana w mopeif u T1.0. TTOHATHL TNPOHCXOXKAEHHE
CTPYKTYPBI COBDEMeHHOH peuHoll cerH HeBO3MOXHO Oe3 JeTafbHbIX
re0NOrHYeCKHX H NaneoreoMopdOMOTHUECKHX HCCAeAOBaHUIL,

MHOTHe peKH Ha OTAEMbHBIX YUACTKAX YHACHE0BANH CBOe Hanpaphe-
i€ OT KPyNnHbix paznomos 3eMHOH kopet (Hua, Muccucunu, Amasonka,
TeHa W [p.), ApPYIHE — M3MEHA/M CBOE HATpABJEHHE B pesyjbTaTe
co0CTBEHHONH 3PO3HOHHO-AKKYMYASATHBHON IefATeAbHOCTH (HH3oBbA Xy-
anx3, Amyldape, HMan, Tepeka, Muccucunu u ap.), TpeTbH H3MeHAAH
VBOK) PYCNOBYIO CeTh, CeAYR 32 NOBBHILUAKILHMCA HAH MOHHXKAKWHMCR
\popHeM OGeccTouHoro o3epa, MOpPH HJ¥ okKeaHa (HH3oebd Boary,
Cg. Jlaspentnn, Temswl u ap.).

6.3.5. Jloauna u pycao pexn

Peunpie doaunst no npoucxonc0eruto Moeyr ObTb TeKTORUHECKUMU,
ACOHUKOBOIMU U IPOIUOHHBIMU.

Ilo gopme nonepeunozo npoguan peudsie A0JHHL NOAPA3ALAAIOT HA
TECHUMHbL, YWEAbR, KaHbOwb, V-06pasnsie, Tpaneyeudarbrble, AuUKo-
obpa3znbie, KOppiToobpasnsie v Ap. B nomepeqHoM npoguie 10A¥HbLE (PHC.
6.3, a) BwAenROT CKAGKL doAuHb (BMECTE ¢ YCTYNOM AOJUHE H HAANOH-
MeHHbIMH TeppacaMH) u OHo O00aukbi. B npedenax jxa (/o¥Ka) AoJHHB
HaxXORATCA pycao pexy (HanGonee HH3KAA 4YacTb [NOAHMHBI, 3aHATAA
BOAHKM MOTOKOM B MeXeHb) ¥ nofua (3andsaeMas BOAAMH NOJAOBOALA
HJIA 3HAYHTENbHBX NAaBOAKOB HacTbh PeYHOH JOAHHbLI),

Pycra pex no hopme 8 nagre nofpasienfloTca Ha npasmosunetinsie,
uzsuAucToie (MeauipHpyoulne), pazdesennsie HG pykasa, pasbpocan-
rete (Gayxpaowwe) (puc, 6.4).
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e I PRVTPP et Puc, 6.3. Tonepeunrii opoduab AOIHHN
Q= e s @ W pycna pekH 6: .
= el T ot / — GpoaKa apiuHH (kppedHoro Gepera), B

— yocTyn Kepennoro Gepera, 3 —J vamnmofiy.

MeNHaa Teppaca, 4 — I HaanoimekHas Tep-

paca (spoaponsad), 5§ — OGpeBKa Teppacu.:

6 -- pycno pekn, 7 — HudKkam noima, & —

BLCOKAA NoAMa, 9 — KOPeHHWe nopoaw, /8

— anAwBNanbHEe oTACHenpR, [ — npupyc-‘.
JoBDA BaA

o

4

3

e e

Puc. 6.4. Tunu peudbix pycen:
@ ‘ a — npamonusefinoe, & — HIBHIHCTOE, & —
pasfieNcHHOE Ha pykaha, ¢ — paidpocatidoe]
-""'If ?""lm 2 oo |3 | aabda]d { — AnkuA  HaubodbliHx  TAYOHN, 2 — DT
t— l l l ] Meab, § — OCEPEAOK WAW OCTPOH, 4 — pa3mhi-

5 BueMHi ydyacToK Oepera, & — HanpabieHHE
TEYEHNH ‘4

OcHopuble MOPHOIOTHUECKHE 3JEMeHTh Pycaa CaefyIOlue: u3Ayuus
bt (MeaHOpel), 3aTanjuBaeMble NOABHMKHbIE NOBLILIEHAN AHA — ocCed
pedxu u Gonee Beicokue, Gonee cTaGuabible H 3aKpenaeHHble PACTUTEND
HOCTBIO OCTPOSA, myﬁaxne H MeJKHEe YUACTKH pPycia -— naecol H nepemq
Toi, QOHHbIE 2pAGH. PA3IHIHOTO pa3Mepa.

INonoca B pycae pekH ¢ rayGunamu, HauGonee GAAronpHATHHIMK A1
cyZoXojcTBa, HasbipaeTcsa ¢apsarepos, HMuoraa nomumo dappatep
BLIAEARIOT AuRIO ROaubosbuiux eaybun, JIMHUY Ha AHe pEdHOro pyc.na'g
COeAMHAIOINE TOUKH ¢ OAMHAKOBWMH TIYGHHAMM, HA3bIBAIOT usoéaram.;

OcHopHbIMY MOpDOMETPHUECKIMI XaDAKTEPHCTHKAMH peuHoro pycia
(puc. 6.3, 6) ABJAIOTCA nAOWACL NONEPEYHO20 CEeHEHUR ®, WP
pycaa B mex iy ypesamu pyCia npd 3aJaHHOM ero HanoJHeHHH, MaKCU
MAABHAA 2aybuHa pycaa Ruse. Cpednan eaybuna pycaa he, B ,u,am-lob%
MONepeyHoOM CEYeHHH BHYHCIAAETCR Mo (opMyae -
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hey = o0/B. (6.9)

Ilaa GOABLIUHHCTBA PEYHMX PYCA BHNOAHAETCA NPHGIMIKEHHOE COOTHO-
2
weunue fgp ~ 311.,,“. B HaBHaMCTOM pycie MaKkcHMaabHas TayGuna

obbIYHO CMelueHa K poruyromy Oepery.

B reApaB/IMUYeCKHX PACUETAX UACTO UCNOAL3YIOT €1l [IBE XapaKTepH-
CTHKM PYCAa peKH — OAlHY CMoueHHoeo nepumerpa p (pdc. 6.4, 6)
u eudpasauseckuli paduyc R, pasaulii

R = o/p. (6.10)

CHoueHHBIE nepumerp — 310 GAuna no0se00H020 KOHTYpa nonepe-
HHO20 CEYeHNR Pe4HO20 Pycaa, T.e. AUHHA KOHTAKTa BOAH € OTPanHuHBA-
IOWHMKE € TBEPABIMH NOBEPXHOCTAMM — ¢ AHOM M Geperami, a 3IWMoil
Tak¥e U ¢ ACASHHM [OKPOBOM,

Jlns [IMDOKHX M OTHOCHTEABHO FAYGOKHX pyca M AJ8 TNepHoaa
OTKPHITOre pycia (6e3 neasHOTO NOKPOBA) BEAHYHHM THAPABJHUECKOrO
paguyca R ¥ cpefiHedl rAyGHHBL fic, IPAKTHYECKH COBNAAAIOT, NIOCKOAbKY
B STHX cayuaax p ~ B.

MaxcHmanbpHan WHPHHA Pycaa Ha peKkax MOXeT AOCTHFATh ASCATKOB
wuioMeTpoB (p. AMazonka), a MaxcumandbHan rayBusa — 00—
110 m (uH30BbA Enucen). 3aech He YUHTHBAIOTCA T€ CAY4aH, KOTAa MOpe
3aTONARET ApeBHHE pycaa uad KaHbosH (ycTe Koiro, Cs. JlaspenTha)
¥ Korga TayGuuu aocturant 300—400 m,

6.3.6. NMpoaoavHuli npodHIs pexu

{Tpodoasnbitd npousry peku — 3T0 epapuK U3IMEHEHUR OTMETOK OHAQ
u 800nod nosepxrocTy adoas pycaa. Ha ropuzoHTanbHOM ocH rpadkKa
OTKJIAABIBAIOT PaccTonlue Mo AJHHE PeKH, Ha BepTHKaabHo# — alco-
JIOTHBIE MJIM YCJIOBHbIE OTMETKM AHA (OGBIMHO NO AMHHHM HAHOOABLIIMX
ray6un) ¥ ypoBHS Bogbl. Jlaf NpofosbHBIX PACCTOAHMH U BEICOT 0GLIYHO
GepyT pa3Hble MaclTaGw.

Pasnocrs oTmerok Ona uau 800HOU NOBEPXHOCTU PEKU HA KAKOM-
Aubo ee yuacTke HaavisaeTcn nadenuen (AH). PasnocTs oTaeTOK UCTOKA
it YCTbA peKku CoCTasaseT noaxHoe nadente pexu.

B cBA3n ¢ TeM, UTO Y pek FAyGHHH OOGBIYHO HECOM3MEPHMO MeHbllle
MONHOrO NajeHns, rpaukyn H3IMEHPHHS OTMETOK [HA H BOAHOH mopep-
XHOCTH [N BCel peKu CAMBAKOTCA B OAHY JMHHIO (pHe. 6.5, @).

Hpodonensie npogruru pek Moyt 66iT6 NAGBHOBOZHYTOLMU, NPAMOAY-
HedubIMY, asinyiavimi, cTynenvareimy (¢M. puc. 6.5, a). Xapakrep
NPoOAOALHOFO MPOGHAA ONMPeAEAAETCH TeONOTHUSCKUM CTPOSHHEM H peJb-
e(oM peyHoro Gacceitha, a TaKXKe 3PO3HOHHO-AKKYMYAATHBHON AeATellb-
HOCTbIO CAMOTO [OTOKA.
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Puc. 6.6. lpoaonbHbie npodHan Pekn @ u ee yuacrka 6: .
{ — nnapuoporuyTit {p. Baxw), 2 — npamonasehinwii {p. 3epaswanm), .3 — BunyKablh

{p. Tynt), £ — crynenvarufi (p. Bapranr), 5 — i#O pekH, 6 — BOAHAS TIOBEPXHOCTE B MEMEND,

7 — BOAHAA NOBEPXHOCTL B NOAOBOAbe, Affu — NajeHne Mexiy ctscpamn A n B & uemem.,i}
H, — & noapsoave, T4 — nnec, fIp — nepexar :

[Meperufe npoaonsHOroe npoduiasa o6BIUHO MPHYPOUEHE K MecTam
BMafeHus MPHTOKOB (HHXKE KX npodHAb, KaK MpaBHJO, BLINOJNAXKHBA-
eTCH), a TAKXKe K MeCTHoLM BO3UCOM 3PO3LL, B KAUECTBE KOTOPHIX MOTYT
ObITb TAaBHAA peKa AJAf NPHTOKA, NOPOTH, BOAONAAN, MPOTOUHbE 03epal
BOAOXPAHHAHINA ¥ Ap. ¥poBeHb NPHEMHOTO BoAoeMa (okeawa, Mops,
GeccTouHoro o3epa), KyAd BMAJAST PEKa, HA3BLIBAIOT eAqaMbix Baszucos:
aposul.

Becema xapaxreped npojosbhbii OpodHAb pekH Ha KOPOTKOM ee
yuacTke, BKAIOYAKULEM Nneck U nepekaThl (pHe. 6.5, 6). B stom cayuae
N poAOJbHBI NPOPUIL CTPOAT OTASAbHO ANA AHA H BOAHOH NOBEPXHOCTH
pexn. M3 nanueix puc. 6.5, 6 BUAHO, Kak U3MeHRETCA NPOAOTbHBH
ApoduAb BOZHOH NOBEPXHOCTH ¢ H3MeHeHHeM YPoBHA Boabl B peke. [1pn
HH3KHX YPOBHAX {B MeXeHb) Npojoabhbii npodmab BOAHOH NoBepxHo-
¢TH Gonee KpyToll Ha nepekatax u Ooaee noaorkii Ha naecax. [lpu
BLICOKHX YPOBHAX (B no0oBoAbe) NpofoabHblii npodrab 06bYHO BbIpaB-
HHBaeTc KAN faXe CTAHOBHTCA HA nAecax Oonee KpyThiM, 4eM Ha
nepekaTax.

Jina xapakTepHcTHKY KPYTH3Hb! NPOLOALHOrO NPoQUAA peK HCNoib-
3YIOT NOHAITHE YKAOH peKu (OTAeAbHO AAA AHA H BOAHOH NOBEPXHOCTH).
YKioH pekH BbMUCAAIT no dopuyae

! = AH,/L, (6.11)

rae AH; — nagetune, L; — AnuHa peku na yuacrke. JlanHa uamepsiercd
BAOJb pycad, v NosTOMY [ npeAcTas/seT cofoil He TAHTEHC, a CHHYC yraa.
HAKJOHA Pycna K FOPH3OHTY (cM. pasa. 2.5.3). Beanunna / aas BonHOH
NOBEePXHOCTH DEKH BCerAa NOJ0MHTeNBHA, a AAR AHA (B 3TOM CAaydyae
pMecTO [ OObIYHO MUINYT fp) MOMET Ha HEKOTOPbIX y4acTKax MpPHHHMATe
H OTPHUATENBHbLI¢ 3HAYCHUA, HATIDHMED B MECTE Pe3KOroe ymeHbLIeHHA
rayGHE Ha nepexkaTte. YKAOH pekH [ — BeJHYHHA OTHOCHTENbHAR, M &€
BEIPAXKAOT B AOARX eduHUUB, %, %o. BO MHOTHX cAyuasx THApOAOrH
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HCITOAB3YIOT TaKXKe Takoe NOHATHe, KAK NajeHue HA | KM AAHHBI BeJH-
uMHy NajeHMs yposBHA AH, BbIpaXKeHHyW B CaHTHMETPax, AeAAT Ha
AJMHHY YUACTKa pycAa B KHIOMETpax,

64. NHTAHHE PEK

6.4.1. Buam nuTanma pex

Peunofl cTok (opMHpyeTcsl B pe3yabTaTe MOCTYIJIEHHS B PEKH BOA
aTMOC(epHOrO NPOUCXOXKACHHA; MMPH ITOM YACTb ATMOCGEPHBEIX OCAAKOB
CTEKaeT C PekaMM B OKean WA GeccTouHble o3epa, APYTas 4HacTb —
ncoapserca. OAHAKO MPK eJHHCTBE aTMOCHEPHOTO IPOHCXONKAECHHA B KO-
HEYHOM cUeTe BCeX PeuyHBX BOJ HenocpeacTBeHHbleé NYTH MOCTYNJeHHs
BOJ B PEKHM MOTYT OBITb pazaudHbiMH. Bodenasior yeToipe OCHOBRBIX 8UCa
AuTORUR pek: Joxdesoe, chezosoe, AeOHuUKOB0e U nodaemHoe. AtTmoc-
(peprHoe MMPOUCXOKACHHE BOJA, YYACTBYIOUHMX B [JOXKAEBOM, CHEroBOM
W JEAHHMKOBOM [HTAHHM PEK, OYEBHMAHO M He Tpebyer nosicuenns. floa-
3eMHOe e NUTaHHe DeK, Kak cielyeT W3 aHajausa BoJuoro Gananca
cyliH (ra. 3) H H3YYeHHA pPeXxXuMa Moj3eMHbIX BoZ (TA. D), TakkKe
$OpMHpYeTCH B KOHEUHOM cUeTe B OCHOBHOM H3 BOJ aTMoc(epHOro
IPOHCXOMACHUA, HO fpoweaHX Goaee caoxkHuA nyTh. JIMmb B peakHx
CJAYuasix MOMKHO TOBOPHTb 00 yUaCTHH B Moj3eMHOM MHTAHAH pek Boj He
aTMOCepHOTro, a4 «IOBEHHILHOTO» [1POHCXOMKAEHHSA.

Has pek B yclOBHAX Terjoro KJAMMaTa TAapHBIB BHA MUTaHUA —
Aoxaepoe. CTOK TakuX KpynHeHIMX pek MHpa, kak Amasouka, [anr
n Bpaxmanyrpa, Mekonr, popMUpyeTCs B OCHOBHOM 3a cueT [J0XKAeBbIX
BOJA. JTOT BHA NUTAHKR Pek B T06anbHOM MaciuTale ABAAETCHA rAaBHeH-
wxM. BropbiM no BaXKHOCTH CAYXKHT cHeropoe nutasnue, Ero poab pecbMa
BeJHKA B MTAHHH DeK B yCJAOBHAX YMepeHHOTO KAuMaTa. |peThe MecTo
Mo ofbeMy NOCTYMAIOUINX B PeKd BOJ 3aHHMaeT NoA3eMHOE MHTaHHe
(KaKk yKasbiBajoCh B IJ. 5, HA ero AOJIO B cpejfieM MPHXOJHTCH OKONO
' /3 peutioro ctoka). FiMeHHO noz3emuoe nuTanue o6y cl0BAHBAET NIOCTO-
AHCTBO MK GOALILYIO NPOAOJIKHTEALHOCTh CTOKA DEKH B TeueHHe Toja,
YTO M CO3/AeT B KOHeUHOM uToTe pexy. [locseinee MecTO N0 3HAYHMOCTH
NPUXOAMTCS Ha JejlnKkopoe nuraiue (oxono 1% croka pek Mupa).

Noxaesoe nuTanne. KaxAnM QoAb XapakTepH3YeTCH CJOEM Bh-
MaBIWUX 0CAAKOB (MM), MPOZOMKHTENbHOCTBIO (MHH, U, CYT), HHTEHCHB-
HOCTBIC BbiNafeHHA (MM/MHH, MM/4) H MACUWLAABIC PacTIPOCTPaHEeHHA
{kM?). B 3aBHCUMOCTH OT ITHX XAPAKTEPUCTUK OONOU MONHO, HANDH-
Mep, nodpasdesute HQ AusHU U OBAOKCHbIE JOXNOU,

HMHTeHCHBHOCTB, NJAOUIAAL DPACNpOCTpaHEHHSA, MPOJOMKHTENbHOCTD
H BpeMs BHNajeHHA A0XKAeH OnpefeAsioT MHOTHE ocOGEHHOCTH (PopMU-
POBaHUA PeUHOTO CTOKA H TOMNOJHEHHS MoA3eMHuWX BoA. Yem Gorvuwe
UHTEHCUBHOCTb, HACWA0L PACRPOCTPAREHUA U APOCOAKUTEABNOCT O0-
WOR, Tesu DoAbuwe (NPH MPOUKX PABHBIX YCJIOBHAX) geAu4URA o des020
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naeodka. Yem BoAbiie OTHOWEHUE MeXCOY nAowadei0 pacrpoCTPaHeHt

FoHAR 1 nACLLAOBIO Bacceina, TeM TAKHe B0AbLUE BEAUUHA BOZMONCHT
20 nasodkae. KaracTpopuyeckde NaBoAKH MPOHCXOZAT MO 3THM MPHYR
HaM O6BIMHO NHLIb HA MAABIX ¥ cPegHHX pekax. [TonosHeHHe NoA3eMHAIM
BOJ, KaK MPAaBHJO, MPOHCXOIUT [P ANHTENbHbIX L0XKAAX. YeM MeHbIE
BAAKHOCTD BO3AYXa W CYII€ NOYBA B NEPHOA BbiNAJeHHA A0KAA, Tem
Goabllle 3aTpaTht BOAW Ha Hcnapedde H HHOHALTPAUHIO H TeM MeHbIA
BeAHYKHA Aok aeporo cToka. HaoGopoT, Aow Ay, BENaAal0UIHEe HA BAANw
HYI0 TOUBY NpH NOHUNKEHHOH TeMmnepatype BO3AyXa, AAKT GOabliywd
Bejmtmuy Aok aeporo croka. Takum obpasosm, o0un u4 ToT xe Goxd,

8 3QBUCUMOCTY OT COCTORHUA NOACTUABIOULCE NOBENXHOCTU U eacm:uocrﬂ
8030yxa moxer ObtTo 8 O0HUX CAYUAAX CTOKOOOPAIYIOUIM, G 8 Opy«=
2ux — we dasars CToKa.

Cherosoe nutanse. B yMepeHHHX WHPOTAX OCHOBHHIM nc:'roqnuxoﬁ
NUTAHHA PeK CAYMHT BOAA, HAKANAHBAWOWIAACA B CHEXXHOM MOKPOBE]
CHer B 3aBHCHMOCTH OT TOAIMHBL CHEMHOTO MOKPOBA M IJOTHOCTH
(cM. popmyay 1.5) MoXKeT npu TasHUY NaTh pasHblil chofl poant. 3anacky
BOAbM B cHere (BeawuuHy, OUeHb BAXKHYK IR npelcKasatis ofibemal
TAJOTO CTOKA) OMPeAeifiOoT ¢ AOMOUIBIC CHEFOMEPHBIX CheMOK. §

3anace BoApt B cHere p Gaccefile 3aBHUCAT OT BEJAHYHHLI 3HMHAX
0Ca/IKOB, B CBOIO QuUepelb onpelensieMoit KIHMATHYECKHMH YCAOBHUAMH,
3anackl BOIb! B CHEXHOM [OKPOBE paclpeie/fioTesa no naoliagw Gac-
ceiHa OOLIYHO HEPABHOMEPHO — B 3aBHCHMOCTH OT BHICOTH MECTHOCTH,
IKCMNO3KUHH CKAOHOB, HEPOBHOCTeA pedbeda, BAMSAHWS PacTHTEABHOTQ
NoKpoBa ¥ T. A. BenedcTsue nepeHoca peTpPOM B NOHHIKEHUAX, AOXKGH-
Hax, opparax oGBIMHO 33 3HMYy Hakanjupaercs Oodblie cHera, ueM Ha
POPHOIl NMOBEPXHOCTH, MHOTO CHETa HAKAMJHBAETCA HA ONYIIKAX Jeca
¥ B MECTAX PaACNpOCTPAHEHUA KYCTAPHHKOBOH pacTHTENBHOCTH.

Caredyer pasaudaTo nPoyeccsl CHe2OTAARUA U 60000TAa%Y CHEMHO2D
nOKPOBa, T. . NOCTYRACHUR He ydepiacusaemod cHezom 800bt KA nosep+
XHOCTb noussi. CHEFOTAsHiE HAUKHAETCH NOCe SOCTHXEHHS TeMNepaTy-
poii BO3AyXa NONOXKHTEALHLX 3HAYEHHIT H BO3HHKHOBEHUR TIOJOKUTENb-
HOFO TenaopoTo 6aaHCa Ha NOBepXHOCTH cHera. Bopooraaua HauHaer-
CA TIO3)Ke Havaka CHerOTAfHHA # 3aBHCHT OT $u3uvecKHX cBolicT
CHETA — 3epPHUCTOCTH, KAMHAAAPHBX cBoficTE ¥ T. A. CTOK BO3HHKaeT
TOABKO Nocie Havana BOAOOTAAMH. i

Becennee cheroTastue noApasfensiioT Ha Tpu nepuoaa: 1) Hadanap-
HLIfl fleprof (CHET 3aferaeT CrAOIIHBIM TOKPOBOM, TARHKE 3aMeAJeHHOoe,
BOJOOTAAYH CHEXHOTO MMOKPOBA MPAKTHYECKH HET, CTOK elie He (opMu-
pyeTcsi); 2) mepHoa ¢X0Aa OCHOBHOM Macch cHera (HauMHaeTcs MHTEH-
CHBHAfl BOAOOTIAYA, BO3HHKAIOT NPOTAAHHB, GHICTPO HApacTaeT BeAHYH-
Ha CTOKa); 3) repHoA OKOHUAHMA TafdHHA (CTAMBAOT OCTABLIHECS
3anacki cHera). B TeueHwe nepsoro nepuoaa crampBaer okoao 30%:.
3anacos cHera, B TeueHue pToporo — 50, B TeueHHe Tperbero — 20%.:
Bomooraaua MakcuManbHa B TeueHHe BTOpore nepuoga (Gonee 809%
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3aMacoB Bodbl B cHere). B 3To Bpems cHexXXHblfi NOKpoB 0TAaer Boay,
HAKOMHBILYIOCA B CHEre Kak 3a propofl, Tak M 3a MepBblit nepuonbt.

Teppuropuso, 20e npoucxodur 8 OanHbill MOMEHT Tafinue CHeza,
HQ36IB8GI0T 30HOL OOHOBPEMENRHO20 CHe20TARARYUA. JTa 30HAa OTPaAHHYEHA
(ppOHTOM TGAHUR (AMHUeER, OTLeAsIOWeH 30HY TastHUs OT 06aacTH, FAe
+asHHE CHETa ellle He HAYaA0Ch) U THAOM TaANUS (AuHReH, OTeasowel
30HY TasHuA oT OG]4CTH, Tae CHer yxe comen). Bea sona oaxospe-
MEeHHOTO CHETOTasHUA MepeMelllaeTcs BeCHOH Ha pABHHHAX B CEBEPHOM
noAyWapHH C 0Ta Ha ceBep, a B ropax — BBepX BAOAb ckaoHos. Cko-
pOCTb PacHPOCTPAHEHHSA ThIAA TAFHUS HA PABHUHAX OOGBIYHO COCTABATET
40—80 xm/cyT, unorga gocturas 150—200 xkm/cyr.

BaXHOH XapakTepHCTHKON CHEFOTASHUMA CAYXKHT €70 UHTEHCUBHOCTb.
(OHa onpefensieTcs XapakTepoM H3MEHEHHS TeMIepaTyphl BO3AyXa B Be-
ceHrf NepHOA («APYMHOCTBIO BeCHb») M OCOGEHHOCTAMH HOACTHAAID-
el NOBepPXHOCTH,

O6bem BeceHHEr0 MOJUBOABA ONpeaensieTcA B OCHOBHOM [MOJHBIM
3aNaCOM BOALL B CHEXHOM MOKPOBE, a HAPACTANHE PACXOA0B BOAH B PEKE
H BEAMYHHB MAKCHMAJbHBIX PACXOAOB MOAOBOAbS, NMOMHMO 3TOTO,—
HHTEHCHBHOCTDbIO CHETOTASHHA W (PUALTPALHOHHLIMHE CBOMCTBAMH [OUYBbI
B NMEepHOA CHETOTASIHHA (MeP3nas WA BJa’KHas (04BA YMeHbILAET
HHUALTPALNOHHDIE NOTEPH H YBEJNMUYHBAET TAJbll CTOK).

Pacuer Tasuus cHera W OUEHKY ero poaw B (HOPMHPOBAHMM CTOKA
MPOBOAAT pa3AduHbiME criocofamu. TTpocTeiimne U3 HMX OCHOBaHbl Ha
AannBX 00 HAMeHeHHH TeMNepaTyphl BO3JyXd KAK TIABHOH HPHUMib
cHerorasnua. Tak, HepeaKo HCMOAb3YIOT 3MOMpUYecKylo GopMyiy BHAA

h=a¥T. (6.12)

roe i — cnoii Tanoll oAbl (MM) 3a HHTEpBAJ BpeMeHH A, )1 — cymma
NOJOMKHTEAbHHIX CPeAHHX CYTOUHBIX TeMnepaTyp BO3AyXa 3a TOT e
HHTEpBAJ BpeMeHH, o — KO3(PPHUHEHT NPONOPLHOKANLHOCTH, Ha3blBae-
Mblf KOahuylieRTOM CTAUBRHUA (3TO cAO Ta0ol BOAL, NpHXOARUMHCH
Ha OOUH Tpajyc TOJOXHTeNbHOH cpefHed CYTOUHOH TeMnepaTyphl}.

Cpeanee 3Hauenne KOI((PHIYEHTA CTAMBAHHA o ANA OTKPLITOH Mec-
THOCTH Ha TEPPUTOPHH, Nexalllell K cepepy 0T 55°¢. wWi., NPRGAN3HTENLHO
paBHo 5 MM Ha 1°, AnR neca oHa H3MeHseTcR OT 1,5 MM/Tpaa oJR rycThIX
xBOHHLIX JecoB A0 3—4 MM/rpaj O1A JMCTBEHHEIX JecOB cpeawed
FYCTOTHL

Kpome Toro, HHTEHCHBHOCTbh CHETOTAAHHA MOMKHO OMpefenThb ¢ To-
MOULblo MeToda Tenaosceo Gasanca (pasza. 2.4).

Moasemnoe muranne pex. OHo onpeiensieTca XapaKTepoM B3aHMO-
JelicTBrA MOA3EMABIX {TPYHTOBBIX) H PEUYHEIX BOA. ITOT BOMpoOC noipob-
HO paccmaTpuBaica B pasi. 5.6. Hanommum, uto HanpapaenwnocTb
H WATEHCHBHOCTb YIOMAHYTOTO B3aUMOAEHCTBHS 32BHCAT OT B3AHMHOTO
NoJOMXKeHHs YPOBHSA BOAb! B PeKe H YPOBHS TPYHTOBHX BOA (cM. pHc. 5.8),
B CBOIC OUepeAb 3aBHCALLETO 0T (Pa3bl BOAHOTO PeXKHMa PEKH ¥ THApOreo-
MOTHYECKUX YCNOBHH TIpHAeraollHX K peke TeppuTopuii. B cayuanx
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MOCTOAHHOH TMAPABIHYECKOH CBA3H PEKH H FPYHTOBLIX BOA C TIepeMeH:
HBIM HaTpaBfAeHHeM UX ABHXEHHR (cM. pdc. 5.8, 6) peku moayuaiof
NoA3eMHOE MUTAHWE B TEYEHHEe BCETO roja, KpoMe NHKA MONOBOIbs

JleaHHKOBOE NHTaHHE. ITO MUTAHHE HMEIOT JHILD PEKH, BHITEKADIHE
U3 paHOHOB C BLICOKOTOPHBIMH JIEAHHKAMHY U cHexHuKamu, [loapobuo o
3TOM rOBOPHAOCh B pa3sa. 4.6. Bkiaa JeAHHKOBOrO nNuTaHua B pedHol
cTOK TeM Gostbie, yeM Gonbuwe Aoast obuwiel naomank Gaccefina, saHATan,
neaHnkamu (cM. puc. 4.6).

PO Sl

6.4.2. Knaccupuxanua pex no siaMm MHTAHHS

B

¥ wamnoifi pexu A0af OTAENbHBIX BHACB MHTAHUA MOXeT ObITh pas<
augHoH, Onpepenenue B KaXKA0M KOHKPETHOM ciydae BKIaja pasunsX;
BHAOB NHTaHHR B DPeyHOH CTOK — 33Aaua HCKAKUYHTENBHO CAOKHASR
Hagfonee TOYSHO €€ MOXHO pemlnTb JAG0 C NpHMEHEHHEM «Metlenwﬁ
aTOMOB», T. €. TYTeM PaAHOAKTHBHOH «MapKHPOBKH®» BOA pasnuunoro-
MPOHCXONK AEHNA, JHOO NyTeM aHaJH3a H30TOIHOTrO CocTaBa npuponnmx
BOA. Bonee mpocTol, HO MPHEIUKEHHBIH CMOCO6 BLAEEHHR PA3THYRLIX:
BHAOB NHUTAHUA — 3TO rpadudecKkoe pacyNecHEHHE runporpa(pa;!
(cM. pa3n. 6.8.4).

Ussecthbiit pycckuit kaumatonor A. . Boeiikos GHa mepsbim;:
MPpeAA0XKHBIIEM KAACCH(PUKALHKIO PEK 3€MHOIO Wapa 1o BHAAM MHTaHHAG
Kaaccugpuxayus Boedixosa opnospemeHHo 6blia M paﬁonﬂponaﬂueml
3eMHOTo Wapa To Xapaktepy nHTaHus pex. Bolan Boinenennt oﬁ.nac’rn,,
rie pekH MOMY4aloT NHUTAHHE TPEHMYILECTBEHHO OT TANHUA CE30HHO
CHera H JeZAHUKOB; 06acTH, e peKH NOAYIAICT BOAY IPEUMYLIECTBEHHO:
OT Ao AeH; 06JaCTH, Ile MOCTOAHHHX BOAOTOKOB HeT. i

B nactosimee Bpems B CCCP Gonee pacnpocTpanena xaaccuguxast
HUR pex no ucrounukam, usu eudax nuranus, M. H Jlveosusa. Jlng,
onpeAeNeHHA cTeneHH npeoGAajiaHUA TOro HAH HHOTO BHAA NHTAHHS
NpHHATH TPy rpadatiui. Eciu oaun u3 srioB nutauns aaer Goaee 80%:
FOOBOFO CTOKA PEKH, CIeAyeT TOBOPHTL OO HCKMIOYHTENBHOM 3HAYUEHHH,
JAHHOTO BHAA TUTAHHA (APYTHe BUAH MUTAHHA He yuuThipatoTcs). Ecim
Ha 010 AGHHOFO BHAa nNuTanus npuxogurca ot 50 ao 809 croka, To,
5TOMY BHJY NHTAHUs NPHAAETCH NPEHMYIMECTBEHHOE 3HAYEHHE (ADYTHE
BHAbl MUTAHHA YYHTBIBAIOTCH JMWIb, €CAH HAa HX AOCAI0 MPHXOAUTCH)
Soabwe 10% roaosoro croka). Ecau e HH OfMH H3 BHAOB MHTAHHSA He
Aaet Goaewe 50% roaoeoro croka, ToO Takoe NMHTAHHE HAILBAIOT CME-]
wanxbiM. YKasaHusle AHana3zonsl rpasanuil (80 u 50%) ornocarca Kﬁ
BCEM BHAAM [UTAaHHA, KpoMme JeAHHKoBore. His JeaHHKOBOTO NUTAHH
COOTBETCTBYIOULME AWANla30Hbl rpajaunii ymenbuwedol ao 50 n 25%¢

Bonpwas uacrs pek Ha Teppuropun CCCP umeeT npeoGaaaaiouied
CHeroBoe nUTanue. [IOYTH HCKIOUHTENLHO CHETOBOE MHTAHHE HMEIOT,
pekn CepepHoro Kasaxcrana u 3aBonxba. PekH A0XAEBOTO MHTaHHURA
sanuMaloT xRy gacte CCCP x socToky ot Bafikana, a rakxe Gaccei~
o HAnpt v Megurupxu, YepHomopekoe itobepexbe Kaskasa u Kprima,

et
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CepepHblii Kaskas. Jleauukosoe nuraHue uMewT pekH Ha KaBkase
n B Cpenuneil Azun.

6.5. PACXOLOBAHHE BOADbl B EACCEVHE PEKH

[locrynawuiue na nogepxnocts 6acceina doxcdesoie 8006t 4 TAKNCE
TAABIE CHE208bIE U NCORUKO8bIE 800b HOCTUNHO CTeKMIOT 8 8ude nosep-
XHOCTHOZD (Peunoed U CKAOHOBO20} CTOKQ, G HACTHUNO PACXOOWIOTCR HA
HCRAPEHUE B UHPUABTPAYLIO.

[Motepu aTmocepHbIX BOA HA HCTIAPEHHE NPHIHAKTCA AAS AAHHOIO
pevHoro Gaccefina (€3B03BPATHBIMH, TAK KaKk CHUHTAETCA, HTO OHH YHO-
¢ATCH 3a mpeaean 6accefiHa BO3AYIIHBIMKE NOTOKaMH. Boasl, noctynue-
ke B TPYHT B pesyibTare HHdUWIbTPALHH, CHHTAIOTCH «TNOTePAMH» NHIUD
AAf LAHHOrO y4acTka BoaocSopa M ANA KOHKPETHOTO LOXAM HAH HepHO-
Aa cHerorasHua. OHH 3aTeM WOCTYMAT B PedHOE Pycao B [pollecce
ITHTAHHA PEeKH AOA3ZEMHBIMH BOAAMH.

HcriapeHne ¢ BogHO rosepXHocTH O CBOeH BeAHUHHe NPHOAHIKAET-
¢ K HCHAPAEMOCTH Zo, T. € MAKCHMAJbHO BO3MOMHOMY HPH JAaHHHX
KAHMATHYECKHX YCNOBHAX HCMNAPEHHID, 3aBHCAILEMY OT pPanHAIHOHHOIO
Gananca. Hcnapenue ¢ 800HOI noSepPxXHOCTU TeM GoAblLie, Yem MeMblie
BAGNHOCTS 6030yxa (u Goavwe depunur saaxHocTu) u b6oabtue CKO-
pocTo 8ETpa.

BennunHa ropoBoro ucnapeHHd ¢ BOAHONW MOBEPXHOCTH LJS TeppHTO-
puH CCCP 3aBHCHT OT MPHPOAHON 30HBl H B CPedHeM PaBHA: B TYHApe
200—350 mm, B necHod 3oHe 350—650, B crennoil 3ome 650— 1000,
B TIOAynycThiHe W nycTbie 1000— 1800 MM, 3TH BEAHYHHB H COCTABIRAIOT
IOTEPH PEYHOrO CTOKA Ha HCMApeHHE ¢ TMOBEPXHOCTH BOACTOKOB (peK
M KaHaJoB) H BOAOEMOB (03ep H BOAOXPAHHAHIL).

Fcnapenne ¢ BOAHOH TIOBEPXHOCTH B KOHKPETHBIX YCJOBHAX MOMeET
GuiTh OTPEeASEHO C NOMOLLBID MeTOda 8001020 6AAGHCA C YIETOM BeaH-
YHHBI CHHXKEHHR B PE3YJbTATE HCMApEHH] YPOBHS BOAM B €CTECTBEHHOM
BOAOEME WJM HCKYCCTBEHHOM Hcnapurede (cM. pasa. 2.2), ¢ NOMOIULbIO
METOAa Tenaes8020 Haaanca myTeM pacuera Temvia, 3aTpaucHHOre Ha
HenapeHue BOAb (cM. pasa. 2.4), ¢ NOMOINBIO IMRUPULECKUX HOpMYA.
Cpesr Hoc/EeAHHX LIMPOKO HCROJAb3YyeTca gopaysa b. [. 3aiikosa

Z = 0.14!1[80 -_ ezn.u)(l + 0,72W300), (513)

rie z — HCOAPEHUE B MM, & — CpeJlHee 3HAYEHHe MAKCHMANBHOR yOpy-
FrOCTH BOASTHOTO Tapa, BblYHCEHHOR 10 TeMAepaType NOBEPXHOCTH BOAK
B BOAOEME, €200 — CPEAHAA YNPYrocTb BoaAHOro napa (aGconioTHas
BAAKHOCTL BO3ayxa) Ha meicore 200 cm Haz BojoeMmom B rlla (mGap),
Wa00 — cpeansisi cCKOpOCTL BeTpa Ha BhicoTe 200 cM HAA BOAOEMOM B M/cC,
N — YHCJIO CYTOK B pACUETHOM HHTepBane BpemeHH. B ¢dopmyne (6.13)
Pa3HOCTb YOPYrocTed BOAAHOTO Napa & — ezg0 MOMET GbiTh 3aMeHeHa
BeJMYWHON, TIPONOPLHOHANEHOH AeHIUHTY BAAXKHOCTH BO3AyXa CLzo0.
Hcnapense ¢ noBepXHOCTM CHEra M AbjAa 3aBHCUT OT TeX Xe daxro-
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POB, HTO M HCMAPEHHE C BOJAHOH NOBEPXHOCTH, HO BCJENCTBHE HH3KOH
TEMNEPATYPHl HCHAPAKILEH TOBEPXHOCTH 3HAUNTENLHO MEHEEe HHTEHCHB-
Ho. OHo cocrapaser 3a 3umy Bcero 20—30 mM, T. e. B ecATKH pas3
MEHbLE HCTAPEHHA € TOBEPXHOCTH BOAHL.

Jns u3MepeHHsT HcnapeHHs ¢ NOBEPXHOCTH CHEra NPHMEHAIOT CHELH-
aJbHble HCNAPUTENH, IPH 3TOM HCNOJAb3yeTcA gecosod merod. Ha npak-
THKE XK€ OGBIYHO NPHMEHAIOT SMITHUPUHECKYIO 3ABHCHMOCTD, AHANOTHUHYIO
dopmyne (6.13).

Hcnapenne ¢ noBepXHOCTH NOUBHL, HE MOKPHITOH PACTHTENLHOCTBLIO,
ONpeneqfeTc METEOPONIOrHHECKHMHE YCAOBHAMH H HHTEHCHBHOCTBLIO MO-
CTYNJIEHHS BOJAH K MOBEPXHOCTH MOHBLI H3 Gonee ry6OKHX c/I0eB TPYHTA,
[Npu sTOM HcHapeHMe OCYLUECTBASETCS He TOABKO HEHOCPEACTBEHHO
¢ TIOBEPXHOCTH MOYBEL, HO H ¢ YAcTHL, HHXKEe TOBEPXHOCTH NOYBH B «Ka-
nNHANSAPHOH KaAMbl». Heongpenue ¢ nogepxrocTu nowussl OGHIMAO TeM
Goabiue, wem Gorbe BAANCHOCTD NOuSs, Ceduyur 8AANHOCTH 8030UXQ
u cxkopocte serpa. Uwo sospacraer nocae doxcdell w npu nosviienul
YpOoaHA 2pynTOBbLX BOG.

lNorepy BOoAW Ha HcmapeHHe ¢ TOBEPXHOCTH MOYBH MOryT 6biTh
onpejeneHb ¢ NOMOLLLIO NOuBeHHOro ucnapurensn. O6beM ucnapusencs
C HOUYBBI BOAB ONPEAESAAETCA IO H3MEHEHHIO MACCH I0YBEHHOIO MOHOMH-
Td, NTOMELLEHHOr0 B HCHAPHTE/b.

¢ HINOAOTHYECKOE HCNAPEHHE PACTHTEbHBIM NOKpoBoM (TpaHcnupa-
UMA) BKIIOYAET TPH CTAJHH: NOIJIOWIEHHE KOPHEBOH CHCTEMOH pacTeHHA
MIOYBEHHOH BAATH, NogbeM BOLH N0 cTebAsIM, HCTapeHHe ¢ NOBEPXHOCTH
suctbes, C yBeJHYE€HHEM IYGHHB KOPHEBOH CUCTEMbl PACTEHHH H YBEJH-
YEHHEM PA3MEPOB JHCTbEB K T'YCTOTHl JHCTBEHHOTO NOKPOBA TPAHCIHpaA-
LUHR YBENUUHBAETCH.

HHTeHcHBHOCTD TPAHCHHPALKHKE 3ABHCHT H OT THIIA PACTHTENbHOCTH.
Pa3agbie pacTeHHS pacXOnYIOT pasiHuHbie ofbeMbl BOALI HA HCHapeHHe.
¥ pasHeIX pacTeHHil pa3NHYHO H OTHOLUEHHE MAcChl HCTIAPAEMOH HMH
BOAB K Macce PHPOCTa CYXOro BEINECTBA, HA3IBIBAEMOR TPARCRUDAYUON-
Hotm Kospuyuentos. dtor KoadUHUHEHT XapaKTepH3yeT TaK HasblBae-
MO€e MpoAYKTHBHOE HcnapeHne. OH HAUOOAbIUKR Y puca, HaHMeHbUIKi —
Y XBOHHBIX AepeBben,

3a BereTauMOHHBIA TEPHOA PACTEHHA MOTYT MCIAPATh 3HAYUTE/bHbIE
o6bembl BoAH. Tak, rogoeoil ciof ucnapesua ANS MUEHHUb] COCTABAAET
nopaaka 250—300 mu, 6epesn — 150—200, xBoiHbIX Aepesbes — 150—
300 mm.

BennurHa Tpancuupaunu moxer GbITh onpeaeseHa caeayoWwHM of-
pasoM ¢ TOMOILLIO NO4BeHHOre Henaputend. Kamepswores oraeabno
CYMMAapHOe HcllapeHHe ¢ HOBEPXHOCTH MOYBBl H PACTHTENLHOCTH (B 3TOM
cilyuae MOHOJHT NOYBE! HMEET }KHBbIE PACTEHHST) U HCHAPEHHE C TIOBED-
XHOCTH NOHYBH HOJ PACTEHUAMH (B 3TOM clyuae H3mepsercs HCnapeHHe
C MOHOJAHTA MOYBLI, HAA KOTOPHM NOABEIIEHB Cpe3aHHEIE PaCTeHHH, YeM
JOCTUTAeTCA €CTECTBEHHAR 3aTEHEHHOCTh HOUBK). PasHuna B BesHURHAX
HCNAPEHNS, OHPEAENIEHHOIO ABYMSA ONHCAHHHMHM CHOCOBAMH, NACT BeaH-
YHHY TPaHCTHPALHKE.
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CymmapHoe McnapeHHe cKAalbiBaeTcsl H3 HCTIAPEHHA C TIOBEPXHOCTH
[OMBBI, TPAHCMHPAIMKE H HClapeHHs ¢ KPOH AepesneB (NOCACHHHE ABa
BHAA HCMAPEHHA HACTO YYHTHBAIOT cOBMecTHO). CyMmapHOe HCnapeHue
Hrpaer Hauboaee BAXHYIO Poib B OpeAe/eHUH NOTEPb CTOKA B NIpeaedax
peqHbiX 0acceAHOB, U €ro pacuery B THAPOJOTHH YAeaRI0T HanOonbulee
BHHMAHHE,

Jas onpenejeHHs] CYMMAPHOTO HCTAPEHHS! HCIIOAB3YIOT IBE IPYHNH
meToA0B. B nepBod H3 HHX MPHMEHRIOT 3aBHCHEMOCTH CPEAHET0 MHOTO-
JETHErO roAoBOI0 CYMMAPHOI'O HCIAPEHHSA Z OT MOAOBEIX OCAAKOB X H He-
napsemoctd zo. M. K. Byabiko npeanoxna MaxkcHManbHO BO3MOMKHOE
HcilapeHHe, T. €. HCHAPHAeMOCThb Zp, BhpPAXKATh Yepe3 CpenHee MHOToJer-
Hee TOAOBOE 3HAUEHKE pajHaUKOHHOre Gananca R M yAeNbHYIO TenJory
ucnapeHnst L. YpasHeHHe Bynbiko cpasbiBaeT BeSHUHHY HCnapeHHA
¢ BEJMYHHAMH OCAAKOB, PaaHalMOHHOro 6ajaHca K TemaoTOH Hcnape-
Hua: 2 = fc, R, Luen) Jns pasubix reorpaduueckHx NYHKTOB Takas
CBA3b MOAYYAETCR PasHOH B 3aBHCHMOCTH OT BeJHYHHLL R, onpeneasneMoi
B OCHOBHOM CcONHEYHO# paaKauHeit, H3MeHnoneicA ¢ H3MEHEHHEM WHpo-
Tl MecTa (cMm, puc. 3.1).

Bropas rpynna meToa0B 0CHOBAHA HA HCAO/B30BaHHH 3MIHPHYECKHX
CBA3EH, HANPHMEP CPEAHHX NOAOBHIX H MECHYHHIX BEIHYHH CYMMAapHOro
HCMAPEHHA C COOTBETCTBYIOIIHMHA 3HAYEHHSIMH TEMIIEPATYpPbl H BJAAXKHO-
cTH Boaayxa (merod A. P. Koncraurunosgsa),

Ha repprropuu CCCP cymmapHoe HcnapeHHe U3MEHRETCA B 3ABHCH-
MOCTH OT KJAHMATHYECKHX YCAOBMH MECTHOCTH (KOJHYECTBA OCAJKOB
1 paaualHoHHOrO 6ananca). B cpepHem Aas pasnruHbIX IPHPOAHBIX 301
XdapaKrepHbl TaKHe BETWYHHBI FOAOBOIO CYMMAapHOTO HCMapeHHA: TYHApa
W fAecoryHapa — 100—300 mm, necHas 3osa — 300—500, aecocremp
1 crens — 500-—300, nonynyerbinsgs — 300—150 mm.

Yem cywe kaumar, tTesm Goabuie paswuya mexcoy uUCnAPAEMOCTsIO,
uAy npedessns BOMONCHBIMN UCNAPEHUEeM, 1 (DAKTULECKUM CYMMAPHHM
ucnapenues. B TyHppe ncnapenue npubaMKAETCA K HCNAPAEMOCTH,
8 NYCTRHAX IIPH Kpaihe MajblX ocajikaxX OHC HaMHOTO MeHblIe Hemapde-
mocTh. B Caxape, nanpumep, npu #enapraemocty 2000—2500 mm dakru-
ueckoe HenapeHde medee 100 mm.

Huduabrpanua B peunnix GaccedHax 3aBUCHUT OT NOCTYNJIEHHA AD-
WACBHX MM TaAblX BOA K OT (GHABTPALHOHHLIX CBOHCTB MOACTH/AKMLLEX
rpyntos. MexanHam uuduapTpanun 6 noapoGHO OnMCaH B paszene
5.4. Poab vuduabTpauuy B BogHoM BGanadce ydacTKa peulioro Gacceiina
Gblna paccMoTpeHa B paia. 5.5.1. B oTaenbnbie nepuoasl Ha HHGHABTPA-
UHIO MOXKET PACXOAOBATLCHA 3HAYUTENBHO GOJBIIE BOABI, YEM HA HCHApe-
#ue. lHTeHCHBHOCTD HHQUABTPALWH BO MHOTOM 3aBHCHT OF COCTOAHHS
rpynta. OHa yMeHBIWIAeTCs ¢ YBEAUYEHHEM BAAXKHOCTY FPYHTa U NPH €ro
HpOMep3aHUH.
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6.8. BOOHBIA BAJIAHC BACCEAHA PEKH
6.6.1. ¥pasuenve popnoro 6ananca GacceiHa pexH

C yueroM ofWuX NOJOKeHHH © BOAHOM GanaHce yuacTka cyMu
H PE3YNbTATOB PACCMOTPEHHS BOAHOTO 6ajiaHca Pa3’/MUHHIX BePTHKA/b-j
HHX 30H B peuHoM Gacceiine ypaBHeHHe BOAHOro Gananca GacceHa pexw
INSl UHTepBana BpemMeHn Al B HanGojee ofuiem Bule npeacTaBUM’
caeaywowum o6pasom (puc. 6.6):

r+pt+weitzi=p+ w424 Au (6.14;

3nech x — XKUpgkue (N0XKAb) H TBepable (CHET) OCaAKd HA MOBEPXHOCTH
peuHoro GaccefiHa, Yy — NMOBEPXHOCTHHI TPUTOK H3-3a mpejpenos Gac-
cefiHa (NpH ApPaBUILHO NPOBEAEHHOA BONOPAIACABHOH JUAHH TakoH
NPHTOK MOxeT GbiTh JHIIb HCKYCCTBEH-
HBM - ¢ TIOMOLUBIO NEPEceKAWHX BO-
lopasaen TpyGONpOBOAOB, KaHAN0B, Yyac-
TO ¢ CHCTEMOH MOAIIODHBIN COOpPYKEHHIt,
HACOCHBIX CT2HUKH H T. A.), @, — NOA-
3eMHBIA OPHTOK H3-33 npenenos Gacced-
Ha (OH MoXeT OHTh JAHUIL B CAYHae
HECOBMNAa/J¢HHA MNOBEPXHOCTHOTO H NOA-
3€MHOTC BOOOPA3NENOB); 21 — KOHIEH-
CcAlHA BOASIHOTC Napa (4acTo BeAHMHHY
KOHAeHcauHy OObeaHRAIT € OcaaKaMmy
X HAHK BOIYHTAIOT H3 HCHAPEHHS 22); Y2 —
NOBEPXHOCTHHH OTTOK 3a apepenn Gac-
cefiHa (oH MoXer OHTh nNpeacTaBieH
APEXKAE BCErO CTOKOM CaMON peKH yb,
a TaKk¥e HCKYCCTBEHHEIM OTTOKOM Y%, g @2
OCYILECTBNREMbIM Uepe3 BOAOPA3AeN); Y2
Wy — NoA3eMHBIA OTTOK 3a mpeaens Gac-
ceia (on, Kak 1 na wi, wower Gumy P B Ciows oot b
JHIIB B Cjlydae HeCOBNAJEHHA NOBEPXHO- I — xkanan, 2 — rappoysea
CTHOTO H TOA3EMHOMO BOAOPA3AEJOB);
Zy — HcapeHye ¢ IoBepXHocTH GacceiiHa, cKknaabiBaOLeecH N3 cyMMap-
HOTO HCIapeHKd, 4 TakXKe HCTapeHHR ¢ NOBEPXHOCTEH, NOKPBLITHX BOAOH
WX CHETOM M AbAOM (cM. passa. 6.5.2); 4~ Au — H3MmeHeHHe 3amacoB
Bogkl B facceiiHe (pycnax peK, BoAOeMAax, mO4YBe, BOAOHOCHHIX TOpH-
30HTAX, CHEXHOM TIOKpPOBe W T. JI.) 3a UHTePBAA BpeMeHH A (c nAawo-
COM — MpPH YB&JAHUEHUM 3aAACOB BOAbI, ¢ MHHYCOM — IIPH HX YMeHblle-
HUH) .

ATmocepHble 0caKH, MOA3EMHBIA NPUTOK ¥ HCKYCCTBEHHBIR noBep-
XHOCTHBIH TIPHTOK H3-32 TpeAeAoB (acceAHA COCTABARIOT NPUXOOHYIO
YACTH YpasHenua 8001020 6QAQKCA, NOBEPXHOCTHEIA H TOA3eMHbBIH CTOKA
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3a Tpedens 6accefiHa H HcTapeHue o6LEAHHRIOTCA B pACXOOHYIO 4ACTL
ypaGHERUR gogrozo 6aranca.

Echt npHXOAHAA 4aCTb UPEPLINAeT PAcXOLHYIO (RanNpHMep, 3HMOM
jpu HAKONJAEHHH CHera, B mepuoy aoXjaed u T. A.), TO 3anacsl BOAb
p Gacceidine ypennunpailoTcea v A gy > 0. Ecau, HaoGopor, pacxoanan
yacTk 6onbule NPHXOAHOH (HANPHMep, B IEPHO/ CHEFOTAAHHA, B MEXEHD,
KOTAd PeKa HHTaeTCA B OCHOBHOM MOA3EMHBIME BONAMH), TO 3anachl
poANl B GaccedHe MCTOMAWTCH («cpabarTHBaloTeR») H Au << 0.

EaHREDAMH H3MEPEHHA COCTABAAIOWMX YPABHEHHs BOAHOrO Gajanca
ped#oro Gacceilna OGLIYHO clyxaT nu6o BenusUHR caod (MM), aubo
o6beMHbIe BeaUTHHbl {M°, KM®), OTHECEHHDBIE K KaKOMY-THEO HHTepBay
BpEMEHH (MecHaL, ce30R, roa). ﬂepegon eAHHNL, CJA0R B €AHHHIL 00beMa
# HAOBGOPOT OCYIIECTBAACTCA ¢ YyeroM niaowajn Gacceiina.

Ypapnenue pogHoro Gasanca (6.14) oTAHuaercs OT TPaZHUHOHHO
HCIOAB3YEeMOro ypaBHEHHA BBEAGHHEM uYJI€Hd, YYHTHBAIOIEro HCKyC-
CTBEHHBIH MPUTOK u3Bite Y. B cOBpeMeHRbIX YCAOBHAX, KOrAA HAYHHAET
AKTHBHO HCIIOAB30BATHCH MeXObaccefiHoBOe NepepacnpeneseHde cTOKa,
HE YYUTHIBATH 3TOT0 OOGCTOATE/bCTBA MPHU COCTABJCHHH H aHanuse
ypaBHeHHs BOAHOro GanaHca pedgnix GaccefiHOB yXe HeJb3fl.

Bo mHorux cayyanx BO3MOXHBI HEKOTOPbi€ YIPOLIEHHA YpaBHEHHA
sonuoro Gananca (6.14). Hame Bcero mMoMHO HE YUHTBIBATH KOHjEHCA-
uHio 2;. Jas GOAbWIHX PEUHBbIX GacceHHOB HEPEeAKO HE YUMTHIBAIOT
NOA3EMHBIA TPHTOK K OTTOK {MX BeJHYMHGI 3HAYUTENbHO MEHbLIE APYTHX
YJEHOB YPABHEHHHA) HAH NPHHUMAIOT @)~ W2 B TAKHX cAyuafx H NMPH
OTCYTCTBUM HCKYCCTBEHHOTO NEpepacnpepeseHus cToka mexay Gaccei-
HAMH ypaBHeHHe BOZHOr0O Gananca mpHMeTr BHA

xX=y~+z+ Au. (6.13)

YpaeHenue {6.15) WHPOKO Ucnonb3yIOT B THAPOJOTHH ANA AHA/IH3A
BogHoro Gananca peyHblx GaccefiHOB ANA OTAEJbHEIX MECALER, CE€30HOB,
JAer. Hepeako npH aHaiw3e ypaBHen#d BOAHOro Ganauca Buaa (6.15)
OKa3blBAETCA, UTO OCAAKH X K CTOK y He BIOJAHE COOTBETCTBYIOT ADPYr
apyry. Takas cHTyalus BOSHUKAeT, HaNpUMep, KOTAa 3UMHHE OCAIKH,
BbIABILIME B KOHIE KAJEHAAPHOrO roaa («ipOLIIOrOAHHHA CHET»), CTeKa-
IOT Kb BeCHOH caeaywuero roga. Uro6H H3GeXaTh TAKOMO HecOOTBET-
CTBMR M YMEHBIUHTb BENHYHHY MepexogALMX OT Ioja K TOoAY 3anacos
gaary B GacceHe {4 A u4), BRBoaAT NOHATHE 2udporozuuecxudt 200,
Hauyajo KoToporo B KanmartHueckux yeaosuax CCCP mpuxoautes Ha
ocenHue mecanbl (1 okraGpa wan 1 nosGpa).

Haxkoneu, npu OcpenHEeHEH 32 ANNTEIbALIE HNEPUOAL!, KOFLa H3MeHe-
HHEM 3amacoB BOAb B Mpejenax peuyHoro GaccedHa (£ Au) MOXHO
npenefipeun, ypaBHeHHe BOAHOTO GanaHca 3aMHCLIBAIOT B CAMOM NPOCTOM
BUAaE:

x=y+4 z (6.16)

d1o ypaBHeHHe («OCAAKH PABHH CTOKY MMOC HCIIApEHHE») HA3hIBAIOT
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ypasnenues B600r020 06AAaHCA pednozo Baccedna 0aR mnozorernegl
nepuoda.

Pacnpenenenne BeAHYHH X, Y H 2 HA 3€MHOM IMape HOCHT 30HaNbHYN
XapaKTep H 3aBHCHT OT KAMMATHUECKHX YCJAOBUR (H3MEHECHHE OCAKOB iRl
WpoTe 6bl10 Nokasano Ha pue. 3.1).

6.6.2. Crpyxrypa sopnoro 6ananca fGacceliHa pexu

1100 cTpyKTYpoii 8001020 Garanca 6accelna pexu NORUMANOT CookHE
Wienue MeX0Yy PasAUsHENG NPUXOGHLINL U PACXOOHBING COCTABARKIULY
MU YPABHEHUR 8001020 6AAANCA. L

PaccmorpHM ypaeHenne BoAHOTO 6ananca AAR MHOTONETHETO IEPHQ
na (6.16) u olupeaennm AOAI0 PAcXOAHbIX YWIEHOB (CTOKA H chapeunﬂé
OTHOCHTENbHO HX CYMMKl HJH, YTO TO XK€ caMoe,— ocaakoB. [las storg
pazaeanm obe YacTH ypaBHEHHA HA X:

| = y/x + 2/x = & + B. (6.17]

OTnotienue cToKa K 0cAGKAM HA308EM KOSPHUUUEHTOM CTOKA @
== y/x). 16T Kb3thunueHT MOKa3LIBaET, KAKAR AONA OCAAKOB IIPEBPa
waerca B crok: OTHowenue 2/x MONCHO no andro2ul ¢ KO3dduyuenro,
CTORG RAZBATH KOIGHUYHEHTON ucnapenia W 0603HAYHTL uepe3 [
Cymma a 1 § pomkna pasats |. i

JlHanasoH BO3MOMXKHOTO H3MEHEHHASA Koa?-cbnuuem‘a CTOKA ANR MHOFO4
JeTHero mepHoaa caeaymilni: 0 <5 @ < I Beauyuna o ymenbwmaercs,
€ BO3pacTaHHeM «HHAEKCA CYXOCTH» 2o/x. B ychosusax wusfisitrousore
H LOCTATOUHOTO YBAAXHEHHS (TYHApPA, NIECOTYHAPA, Jeca) 3HAYEHHA o,
raxopATca obuuHo B Npegenax 0,4—0,6. B ycnosuax meaoctatownord
YBAAKHEHHA (A€COCTellb, CTeNlb) BeAHUHHEl KOS(rdHUHeHTA CTOKA CY-
HlecTBEHHO MeHbule (npubBan3urensHo B mpenenax 0,4-—0,1}. Hakonen,
B YCAOBHAX OU€Hb 3ACYUIHBOrO KAHMAara (NOAYNYCTHIHH M NYCTHHHY
BeNUYHHA o nNprbauxaeTes k 0. 1

6.7. BOOHLIA PEXHM PEK
6.7.1. Buan KonebanHil BOZHOCTH pex

100 800Hb6IM DEHUMOM DEK NOHUMMIOT 3UKOHOMEPHbIE UIMEHEHUS
CTOKG, CKOPOCTU Tewenua, ypoaned 8o0bl 1 Yyxaonos 800ro0d nogepxno-
CTH, npemoe scee0 80 8PEMENH, HO TAKNHCE U 800Ab pexu.

Kak 6bino nokasano B pasa. 6.1, 6.4—6.6, poanbit pewuM pek,
3aBUCHT OT KOMilaekca (u3uKko-reorpaduueckix pakropos, Cpein KoTo-:
PEIX BaXKHeAWad poib APHHAANEKHT (AKTOpaM METEOpPOOrHSECKHM
H wiumatHdeckuM. [lockosbky 3TH (axkToOpm Ha 3eMmae MNOABEpKEeHbl
leof raMMe pa3HoNepHOAHbIX U3MeHEHHH, B BOAHOM pexHMe peK (Kak,
BIpoueM, H ApYrux ofbexkToB ruapocdepsl, 0 deM peyb uia Bo Baepe-
HHH) TaKKe ngoasnmmca KofeGaHus pasaruHoOl Anutensuoct. [lpu
3TOM ¥ Ka¥a0H KOHKDeTHOH peKn usMmeHnsercd 80ONOCTH, T. € OTHOCH-
TeJLHAS BENHUHHA PEYHOrO CTOKA 3a TOT HIH HHOH NepHOL N0 cpaBHe-
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IO CO CPEAHHM CTOKOM 3TOH ke pekd 3a MHOrOJETHHH MepPHOi RJIu 3a
apyrie neproan. BoanocTs peku caeayer OTNRGATD OT ee 8000HOCHOCTH,
r. € AOCOMIOTHOH CpEJHeH MHOroJeTHeH BelHYHHB CTOKA PeKH (31a
xapAKTEPUCTHKA TPUMEHSETCA /151 CPABHEHHA CTOKA PA3HBIX peK).

B 600HOM pexcume u 800HOCTH pex awleasioT npexde acezo 6eKo-
guie, MROZOAETHUE, 8nYTpuzooosvie (CeIOHHLIE) U KpaTKOGpeMenHbie
xaaebanun.

BekoBme KONEGAHHA BOAHOCTH peK OTPAXKAIT BEKOBBE HIMEHEHMS
KAMMATHYECKUX YCAOBHH M YBAA)KHEHHA MATEPHKOB ¢ NEPHOAOM COTHH
i ThCAYA Jaer. O CyWwecTBOBAHKH BEKOBRIX KoaeGaHHH aTMocdepHbix
0C4JKOB — OCHOBHOTO (PaKTOpa peuyHOro CTOKa — CBHAETENbCTBYET, Ha-
npumep. pAC. 4.5. O BeKOBHX KoneGaHHAX BOAHOCTH PeK H3BECTHO Mano,
x0TA TajeoreorpaduyecKne HCCAeAOBAHHA H CBHIETEALCTBYIOT O TOM,
qTO B HCTOPHH PAa3NHYHBIX PETHOHOB NJAHETH ObNK MepHOAbl, KOraa
BOMHOCTb peK Oblia cyulecTBeHHO Gosbiie, YeM celyac.

Muoronernie KonebanHs BOJHOCTH PeK TakKKe HMEIOT B OCHOBHOM
METEOPOAOrHYECKYIO NpHpoady. [epuoanuHocTb Takux kKoaeGanuii — ae-
¢ATKH AeT. O MHOroJeTHHX M3MEHEeHHAX BOAHOCTH 3a.f[pcaefiHde 50—
(00 neT H3BECTHO 3HAYHTENbHO HOAblIE, YeM O BEeKOBbIY, KoyieGaHHAX.
JlaHHBIE HEmOCPEeACTBEHHRIX HAOMIOAEHHH CBHAETENLCTBYIOT O TOM, NTO
MHOTOIeTHUM KoaeGaHHAM mNoaBepMeH H CYMMAapHBII CTOK BceX pek
3eMHOro wapa (pHc. 6.7, @) K CTOK OTAe/bHBIX peK (puc. 6.7, 6, puc. 6.8).

ITpu ananK3e MHOTOMETHRX KoaeGaHHH BOAHOCTH peK CNeayeT pasfiH-
YATb ECTeCTBEeHHYIO U ARTPONOZeHnyio usmenuusocrs. Ileppam H3 Hux
ofycnoBneHa AHIIb METEOPONOTHYECKHME (PAKTOPAMH, BTOpan — HCKYc-
CTBEHHBIM M3MeHEHHEeM CTOKa (3a60poM BOA HA XO3AACTBEHHDbIE HYXKAbI,
0e3BO3BpPATHLIMH NOTEPAMH CTOKA, COMYTCTBYIOILHME NpeoSpa3oBaHHI0
peMuMa pek, HanpHMeEp, co3paHuio Bogoxpanunuw). Tak, namenenus
croka Jlynas (puc. 6.7, 6) HOCAT B OCHOBHOM e€CTeCTBEHHBbI XapakKtep.
[Tpr 3TOM Nerko MOXHO YCTAaHOBHTb LHKAHBHOCTD Kosle6aHHi BOAHOCTH,
T. €. 4epeA0BaHHe MHOTOBOHBIX H MAJOBOAHKX MEPHOAOB. ¥ TAKHX pekK,
kak Boara, Jon, duenp, Amynapos, Coipaapbs u ap. (puc. 6.8), derxo
Npoc/AeXXHBAETCH CHCTEMATHUECKOS YMEHbilIEHAE BOAHOCTH, 0GYCI0BIEH-
HOE AHTPONOTEHHBbIMK aKTOpaMK,

Ecar BoaHOCTD PA3NHYHLIX PeK H3MEHAETCH OJHOBPEMEHHO B OQHOM
H TOM e HapaBJeHHH, TO TFOBOPAT O CUAXPOHHOCTU KOAOQRUE uX
croka. OGbIYHO CHHXPOHHO H3MEHSIeTCR BOJAHOCTb TEX peK, KOTOopble
HAXOARTCHA B CXOAHBIX (PH3HKO-reorpadHuecKRX YCAOBHAX H pacloNoxe-
Hbl Gosee uaK MeHee GMH3Ko ApYr oT Apyra. Tak, B UeIOM CHHXPOHHO
Konefinerca BOAHOCTBE peK lora epponeiickoli wactu CCCP  ([loua,
KyGauu, Bonrn) u pek cepepa epponeiickod yacthi CCCP ([Tewopw,
Cesepnoit /Isunnt). B TO e BpeMa BcrpedaloTes CAyyaR M HecoBnaje-
HHA XapaKTepa H3MeHEHUs BOAHOCTH y pas3HbiXx peKk. B arom cayyae
rOBOpPAT 00 acumxpounocry Korebawud ux croxa. Tak, acHHXPOHHO
(1 aaxe B nporHeodAa3ze) H3MEHAETCH CTOK peK eBponeficKod vacTtH
CCCP n Bocrouno#i Cubrpu. [TepionamM noBHILEHHOTO €CTECTBEHHOTO
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Pue. 8.7 Mameriehdn cyMMapHoro croka pek 3emnoro wapa, no P. K. Kaure,
a H ctoka Hyunan 6:
- CPEAHHE TOQORBIE BEAHYUHHE CTOKA, 2 — QCpeAHE HbIE {cr.nax(eunue! 3HAYELHHA CTOKA

cToka Ha Boare, wanpkmep, cCOOTBETCTBYIOT NEpHOAL [TOHHXEHHOrO
cToka ua Enncee u Jieue, n naoGoport.

ACHHXPOHHOCTD B Kose6anmAx BOJIHOCTH peK pa3HuX peruonon'
0GbACHAETCH PasfiudueM B MpoUeccax UHPKYNAUKRKN aTMOCheph Ha 60b- |
WHX H jpajeKko OTCTOALMHX APYr OT ApPYra TeppHTOpuAx (HampuMep, ]
HepelKH cny4aH, KOraa akTHBH3aUHH UNKAOHHYECKOH NeATeMbHOCTH HAl
esponiefickofl Tepputopueil CCCP conyTcreyet Goaee yactoe ycTaHOBME-
HHe aHTHUHKAOHA Hax CubMpbio, n HAOGOPOT).

BuyTpuronosse (ce3onnbie) KoneGaHHs BOAHOCTH pek 06yCIOBJICHE
Ce30HHBIMKE H3MEHEeHHSIMH COCTaBJAIIWHX BOAHOTO OasnaHca pedHoro
Gaccelina. B TeueHne ropa pexu, HaxopsilMecst B pasHeX reorpaduue- |
CKHX MoAcax, HCNBITHIBAIOT PAa3NHYHbIE YePpeAOBAHRA MHOTOBOAHBIX H Ma-
MOBOAHBX MepuonoB. Bosee noapo6HO 3TOT BHA KoJeGaHHA BOAHOCTH
peK, u3ydeHHHIH HaHOO/Mee NeTannHO, Mbl PaccCMOTPHM B pasa. 6.7.2.4

KpaTkopemennnie KoJeGaHHA BOAHOCTH PeK MOTYT GHITH npemne
BCEro €CTECTBEHHLMH W O0YCAOBAEHHHMH KAk MeTeopOJOTHYECKHMH
tdhaxropaMy (NHBHEBHC ACKAHK, KOJeGaHHA TEMNEPATYPH BU3AYXA B JieA-
HUKOBbIX palioHaX), TaK M TeoJOTHUECKHMMH HpoLeccaMH (CNycK sox |
JIelHHKOBHIX 03€p B pe3yibTaTe NPOPHBA MOPER Ha peKax C JeAHHKOBbIM
NUTAHHEM, 3aNPYKUBaHHe PEK B pe3yabTate FOpPHHIX OGBAIOB K AP.).
B kauecTpe mpuMepa KpaTKOBpeMeHHu X KoseGaHHi BOAHOCTH peK npHBe-
AeM pHc. 4.7,a (pe3akue noxaesble nasoakn). Peskuil KpaTKOBpeMeHHbIH.

- w2
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11aBOAOK, 06YCA0BIEHHEA NPOpPHI-
BOM JIEAHHKOBOrG 03epa, 6blA Mo-
ka3aH Ha puc. 4.7,6.

KpatkoBpemeHHble  Konefa-
HHA BOAHOCTH PEK MOTYT GbiTb
00ycJOBNEHH H ARTPONOTEHHLIMH
hakTopamu. K udeny Takux Kone-
64HHH OTHOCATCH MOMYCKH B HA-
AHue Gbedbl rHapoOyaIOB.

Koraa ropopsaT o Konefanusax
BOAHOCTH PEK, TO MMEIOT B BHAY
npeXkie BCero M3MeHEeHHR CTOKa
soanl. [Ipu atom 2pagux uamene-
nus pacxoda sodoi (M/c) & dan-
HOM CTE0pe pexu 8 Tewenue 2004
HO3LIBAIOT eudpoepador pexu.
(OaHaKo OAHOBPEMEHHO C M3MeHe-
HHEM CTOKA BOABI B peKax H3Me-
HAIOTCA H APYr#€ XapaKTepHCTH-
KH, HampuMmep CKOpPOCTb TEHEHHA
I YPOBEHb BOIM, T. €. BbICOTE
nOBEpXHOCTU  800bt 8 OAHHOM
creope pexu. B OonpiiHkCcTBe
cayyaes KoneGaHus YPOBHA BOLH
CneayiotT 3a KoaeGanuaMHu cTOKA

M T T ™I
1935 7950 1960 1970 1980 fé” 26901"

Puc. 6.8. HamenenHe roposoro o6eema cro-
Ka paaa pex CCCP noa manannem xoasi-
cTReHHo#H fesateasyocth (no H. A, [lukno-

W nmu onpeaensiotes. O6bAcHR-

MaHOBY) !
€TCH 3TO CYLECTBOBAHHMEM 3aKO- ! — QCcpeAHEHNBE NAHAWE [O HAGNGABHHAM,
HOMEpHhIX cBA3el pacxoaos 2 — no npornozy, BHODJIHEHHOMY B |985 r.;

H ypoBHeit Boabl B pekaX. Oznnako
B HEKOTOPHIX CAYyuadaX KosielaHus

A — Boara. B — Jpenp, 8 — lon, I — Ky-
Gaue, I — ¥Ypaa, £ — Kypa, JK — Amynapbs,
3 — Cupaapba: AW — oTKNOHEHHE €TOKA OT

ypOBHeﬁ BOABl B peKaX MOI‘yT ETO HOpMM B ECTECTBEHHHX YCNOBHAX

GLITh HE CBA3AHHLIMHM C M3MEHe-

HEEM CTOKd, HANPUMEpP FAPH JIEAOBbIX ABJIEHHAX HA peKax, HHTeHCHBHBIX
npoueccax pasmuba [HA RAH AKKYMYAALMHM HZHOCOB, CTOHHO-HATOHHBIX
i TIPHJHMBHHIX ABNEHHAX B YCThAX pek. [paduk HaMeHeHHR YpOBHA BOAK
BO BpeMEHH rHAporpa@oM HA3bIBATh HENb3A.

[enpoaornyeckue HaGnIOAEHHA HA peKaX OGBIYHO HAUMHAIOTCA C H3-
MepeHHA YposHell roabl. HMsmepeHHA npoBoasT HAa peeuHHX, CBAMHBIX
H aBToOMaTHYecKHX (0BOpYAOBAHHBX CAMONHCLAMH YPOBHA BOAbI) BOAO-
MEpPHRIX FOCTax.

H3mepenus ckopocTell TEWEHHR BEAYT Ha peKax ¢ NOMOLLBLK) NIONJAB-
KOB HJH cleluHanbHbiX NPHGOPOB (rHApPOMETpHUECKHX BepTYIUeK), pe-
THCTPHPYIOLLMX YHCAC OGOpPOTOB JOMACTHOrNO BHHTA, a TakXKe NpHOOpOB,
H3MEpPAIOLUMX CKOPOCTb PAcTlpOCTPAHEHHR YAbTPA3BYKA B TeKkylueld Boje
HAH (PHKCHUPYIOIHX OXJ&XKAEHHE B TEKYIUEH BOAe Harpernx ApeaMeTOB
H T. 4. HanGonbuiee pacnpocTpaHeHHe MOAYYHIH ABa NMePBHX MeToia.

Ba)xHo# 3apauedl ruapOnOrop ABJAAETCA H3MEPEHHE PACXOAOB BOABI
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, 1
8 pekax. HauGonee pacnpocTpaneHHbil CIOCO6 3aKNIOUaETCA B H3MEDEy
HHH CKOpOCTeill TeWeHUsl Ha pRie BepTHKAAed B MOTOKe M maowaje
cedeHHs MeXJY HHMH H Ha3blBAETCA «CKOPOCTb — NA0UA06D. i

6.7.2. ®asul soanore pexuma pex. [fonosoave, nanoaxn, mexens

Bo BHYTpHroaocBoM (Ce30HHOM) peXXHME peK BhAeNAlT pAf Xa;
paKkTepHbX meprnoaoB (ha3) B 3aBUCHMOCTH OT H3MEHEHUA YCAOBHf
MUTAHKA K ocoGeHHOCTel Boanoro pexkuma. s GoablunACTBA pek Mupad
Pa3NYAINT CAEeRYIOULHe (Pasbl 600H020 PeXUMA. NONOBOABE, NaBOAKH,
MEeX €Hb.

flososodbe — 310 (ha3a 800HO20 PENUMQA PEKU, eXCe200H0 ROBTOPN:
HOWARCA 8 OaHHLLX KAUMATULECKUX YCAOBUAX 8 O0un U TOT Xe Ce3oN
i XQpaKTepu3yYIOWAACK Hauboabwed 800H0CTOIO0, BOUCOKUM U NPOJOAKCY:
TesbHbiM nodoexosn yposHa eodo.. TlonoBOAbe 9acTo CONPOBOXKAAETCA
BLIX0A0M BOAB! HA nofimy. [lojonoabe GOpMHPYETCH KaK TalbIMH CHero-
BHIMH, TaK H AQKAEBbIMY BOAAMH. TasHRe CHEra HA paBHRHAX BH3bIBAET
8ecennee noA0800be, TaAAHNE BRICOKOTODHHX CHETOB M JE€AHHKOB, 4 Tak-
e BHOAjeHHe: AAMTEAbHBIX H CHAbHBIX JETHHX AoXaAeH (HanpuMep,
B YCJAOBHAX MYCCOHHOTO M TPONHYECKOTO KAMMata) — noaododse 8 1en-
AYI0 4acTs 200a (T. e. secenne-aeTHee KU aeTnee noaogodve). llono-
BOAbe, 0CO0eHHO 06YCAOBAEHHOe AOMIAMHE, HEPELKO HMeeT MHOroBep-
WHHHYIO opMmy.

flasodox — 3710 (pasa 800HO20 pexcuma, KOTOPAR MOXCET MHOZOKPUT-
HO NOGTOPATHCA 8 PAIAULHBIE CE30KbL 2000 U XAPAKTEPUSYETCR UHTEH-
CUBNBIM, O0BIYHO KPATKOBPEMEOHNOLN Y8eauserlies pacxodoa u yposneld
8000t 1 86L3L8QETCA JONOAMRL LAL CHEZOTAANUCM 80 BpeMA oTTenesel.
B oraeabHbIx cayuasx pacxoi BoAbl ABOAKA MOXKET NpeBbillaTh pacxoa
BOAB! TONOROALA, B 0COGEHHOCTH HA Manbslx pekaX. Pasamuaior oanonn-
KOBBle H MHOTOIKKOBLIE NABOJAKHK, OAHHOYHbIE HABOAKH K MaBOAOYHBIE
epHoAB, KOTAa HA peKe MpoXoasaT cepHu masoakos. Huoraa nasoaok
HaKJappBaercAd Ha BOJHY noJjopoabd. KpaTkespeMmeHHble peskHe na-
BOAKH, B BACTHOCTH BBHI3BAHHbBIE HE METEOPONOTHYECKHMH (DaKropamm,
OTHOCAT Y€ He K Ce30HHbiM (Pa3aM pe)XHMa DeKH, a K KpaTKOBPeMeH-
HbIM ero HapywenksaM (pasa. 6.7.1).

Mexcens — 370 (a30 800HOZ0 pexcumd, erez00HOG NOBTOPAOUAACR
8 00un U TOT e Ce30H, XQPAKTEPUIYIOWAACA MAN0H BOOHOCTHIO, Oau-
TEAGHGIM CTOANUEM RUIKO20 YPOBHA U BOIHUKRIOUWANL 8CACOCTBUL YMEHb-
wenun nuTanrus pexu. B MexKeHn pekH 06BIMHO METAITCA TOTBKO 34 cUeT
noaseMHbix BoA. Ha wmuorux pekax CCCP snaensiorT ABa nepuona
TIOHHKEHHOTO CTOKA — AETHIOIO U SUMKRIOIO Mexcens. B 30He H3GHTOYHOIO
K JOCTATOYHOIO YBAAXHEHHA PeKH ofbluHO MMEIOT YCTOHYMBOE IPYHTO-
BOC MHTaHHe, 0f6ecneyHBaOIIEe AOCTATOUHO BRICOKHE CTOK AeTHeH Mexe-
HH. JUMOH e Manble PEKH B 3THX 30HAX MOTYT HHOrAA NpPOMepP3aTh A0
Aua, CTOK y TAKHX peK B 3HMHIOIO MeXeHb HHXe, 4eM B JIeTHI0. B 3oHe
HEJOCTATOYHOrG YBAAXKHEHHA, HAOGO0POT, peKH B JIETHIOK MeXeHb O6biY-
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HO WMEIOT MEeHbIMHH CTOK, He€M B 3HMHIOI0 MeXXeHb. Manble pekH B 3TOH
30HE B JETHIO0 MEKEeHb MOTYT LAXe nepechixatb.

6.7.3. Tunoso# ruaporpad pexw,
Pacunenenne rnaporpada mo BpaaM NETaHHA

Tunosot eudpoepadg OTpaxcaer nauboree obujue 4epTol 8rYTpu2odo-
aoeo pacnpedesenus pacxodos sodsi 8 pexe. Tunopoil reaporpad crposat
Ha ocHoBe ruaporpados 3a pan Jjer. Ha vem nokasuiBalor (passl BogHOIO
pEXHMA, THIHYHbIE AJS AAHHOR PEKH, H TIPEe/ bl BO3MOMKHBIX KONeGaHuil
pacx0Aa BOAbL ONA XapaKTepHLIX TOYEeK KaxKAOH (adpl (K MO BennunHe
H 110 BpeMeHH HacTynaerun). Fipumep THRoBoro ruaporpada nokasan sHa
puec. 6.9. 3nech XOpOWO BHUAHB! TIONIOBOALE, NABOACK, 3HMHAR U JieTHAA
MEHEHD.

Ha apyrex pekax THHOBOH rHAporpacd MOXKeT HMeTb COBCeM WHOMH
sua. Ha runporpacge Mekoura, Hanpumep, oTMeualoTea AHWb ABe (assl:
BECEHHAT MEMEHb C MHHHMYMOM B aflpeje H JeTHe-OCeHHee JO0MAeBoe
nofoBoAbe ¢ MakcuMymom B asrycre. Ha TunmosoM reaporpade Iyuasn
BHAEAAITCA TPH MHOTOBCAHHE H TPH MaiOBOAHblE (a3, '

KonHuecTBeHHasA OLEHKA NONH Pa3jHUHBIX BHAOB AHTAaHHR B (POpMA-
POBAHHH CTOKA OGBISHO OCYINECTBJAACTCH ¢ TOMOLULIO Bpaguxecxozo
pacuaenenus 2udpozpada no sudam nuranua. B 3tom cayyae gonn toro
HIH HHOrO BHJA NIUTAHHA (HANPHMep, CHETOBOTO, A0XKAEBOr0, NOA3EMHO-
ro Ha pHc. 6.10) ompeaensieTcs NPONOPUHOHAJBHO COOTBETCTBYIOLHUM
nJ0MAaAAM Ha THAporpade.

Han6oablike TPYAHOCTH BO3HHUKAIOT TNPH BHAENEHUE [TOA3EMHOrO
(IHTAHHA B NEPHONL NONOBOIBLA WIH KPYMHHX NaBOAKOB. B 3aBucHMoOCTH
OT XdpaKTepa B3aHMOAEHCTBHR TNOBEPXHOCTHBIX H MNOI3EMHBIX BOJ
{cm. pa3a. 5.6, puc. 5.8) B.B. MoaskoebiM, B.U. Kyaenunubim,
K. B. Bockpecenckum, M. K. JlpeoBuuem, O. B. TlonoBmM H ApyrHM#
HCCNEAOBATENAMH NIPEANOKER PAJ CXeM pacujeHenns ruaporpaga. Hau-
Gonee ofmne 3akOHOMepHOCTH caenyilowue. [IpE oTcyrcTBHH TEApaBIH-
YecKOH CBA3H PEYHHX M [PYHTOBHX Box {cM. puc. 5.8, 2), uro obul4nO
XapAKTEPHO NS TOPHBIX PEK, NOA3IEMHOE MHTAHHME B NEPHOJ NOJOBOAbA
HAH MaBoaKa B OGLOHX UEPTax MOBTOpAET xo4 ruaporpada, Ho s 6osee
CraaXXeHHOM BHAE H ¢ HEKOTOPBIM 3anas3jlbiBaHHEM MaKcuMyMma BO
BpeMenn (puc. 6.10, /). [lpn Hanuuww nOCTOAHHOH HJIH BpeMeHHOH
THApaBJHYECKON CBA3H PEUHbIX W FPYHTOBBIX BOA {CM. pHC. 5.8, 6 — 8)
Ha MmogbeMe NMOJCBOLbA B PE3YALTATE NOANOPA PEKOH TPYHTOBRIX BOZ
loA3EMHOE NHUTAHHE YMEHbIIARTCA M JOCTHraeT MHHHMYMa PH HAHBBIC-
leM ypoBHe BoaW B peke (puc. 6.10, 3). [IpH ANHUTENLHOM CTORHHH
BRICOKHX YPOBHEH, uTo fonee cBOACTBEHHO KPYMHHM PEKAM, IPOUCXOAHT
OHABTPALMA PEYHBIX BOA B IPYHT («OTpHUATENBHOE MOA3EMHOE INHTA-
Hues, puc. 6.10, §), a Ha cnane NMONOBONBA HAXM B Hauaje MEXEeHH 5TH
BOAB BO3BpallaloTcA B peky (Geperosoe peryaRpoBaHHE PEYHOro CTo-
ka). Ha npakTHke npH HEAOCTATKE CBeAEHHH O B3aHMOCBR3Y PEYHBIX
H rPYHTOBBIX BOA YacTO ANS PABHHHHHIX PEK YCAOBHO DPUHHMAIOT BEJH-
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@ u¥s Pac. 6.9, Tunoeoii ragporpag pe-
KH ¢ BOCTOYHOEBPONEACKHM THMOM
BOJAHOTO peXHMa:

{ — 3uMHAA meXens, 2 — BeceHpee
noaAoBOdbe, § — NeTHAA MeXKeHb, 4 —
AeTHe-OCEHHHI TABOAOK
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Pne. 6.10 Cxema paceneHenda rugporpada pexd no BHEAM NHTAHHA:
nuranue: | — cuerosoe, Y — gokaesoe, HHf — nopzemmnoe; A, 6 1 B — nadano, KOHEH W OHK
n0A080AbA. {—5F — AMHUH, pasaATIOUIRE CHEFOBOE H NOAIEMHOE BUTANHE B NePHOA BOADBOALS
ApH PA3ANYHOM XAPAKTepe p3anMOACHCTENS PEYHWX N PPYHTOBMY 304 (FOACHEHHE CM. B TEKCTE),

— RepOCTAR, 7 — AeQ0NOA

[ nll[”: “1

YHHY TOA3EMHOr0 [HTaHAfl B MOMEHT JIHKA MOJOBOAbS PABHOH HYJIO
{puc. 6.10, 4). Onrako B0 MHOTHX cayuanX, OCOGEHHO HA MANKIX H cpens
HUX pexax, rpaHHuy NoA3€MHOro muTaHua Ha ruaporpage Nposoasi
[POCTO MO NMPAMON guHMY, COSAHHAIOWUICH TOYKH HAvaaa W KOHLA moao-
Boabs (pHc. 6.10, 2). BO3HHKAIOT CAOKHOCTH TaKXKe NMpH pasaeieHnH
AOXKAEBOre H CHeroporo MHTAHHA, OCOGEHHO B BECEHHHH M OceHHKH
NepHOAbL, PAs3AeNeHiH CHeTOBOTO, € AHWKOBOTO ¥ A0MAEBOrO MHTAHHA H
FOPHRIX peKax (cM., puc. 4.7, @) # 1. . B atux cayyaax aas Gonee H{’
AENKHOro pacufneHenys rHAporpadda no BRIAM FHTAHHA HEOOXOARM
UpPHBJEKATh AaHHLIe 0 nOMKAEBHX OCAAKAX U TeMllepaType BO3ayXa.
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6.7.4. Kaaccuuxanus pex no BOTHOMY pexXuMmy

Bonpocamu Knaccurkaluu pex MO BOAHOMY PeXHMY 3aHHManHch

MHOTHE HCCAeNOBATENM, PaccMoTpeHHble B &aan‘ 6.4.5 xnaccHdukaury
ek mo Braam muranHs A, M. Boefikosa u M. K. JlbBosrua apagrioTCH,

N0 CYLLECTBY, TAKkKe KaaccHPHKAUHAMH DEK H N0 BORHOMY DEXKHUMY,
f1. C. Kysun npepsoXun CBOK RAGCCUPUKALIIO peKk © Yy4eTom XapaKte-
po ux nUTGRUR 1 800H020 pewcuma. Bee pekH BM NOApasfeneHkl Ha Tph
THNA: € NMOAQBOAbEM (CHErOBOE NHTAHHE), C NOJAOBOABEM H NABOAKAMH
{CHETOBOE H NOXKAEBOE HHTAHME), C MABOAKAMH (AOXKIEBOE MHTAHHE).
3ameTuM, ute, no 1. C. Kysuuny, nososoabe MoxeT GLITh AHMWDL CHETOBO-
ro NPOHCXOXMAeHHA. BHYTpH YHOMSHYTHIX Tpex THAOB BblAeNeHM erue
|4 MOATHNOB.

lLnpoko pacapocTpaHerRa AOBOJBHO NPOCTAR KAGCLuduxayus pex no
sodnony pexwuny B, O. Jairxcsa. B stoll xnaccHpUKaUKn Bee pexH
CCCP (HckAKuaA HCKYCCTBEHHO H/H eCTECTBEHHO CHJBHO 3aperyiHpo-
BAHHBIE) pA3jeneHbl Ha TPU BOALIIHE FPYNNL: ¢ BECEHHHM NOIOBOALEM,
¢ NOJAOBOAbEM B TEMAYIO H4AcTh roga H € MABOLOYHBIM PEHHMOM. ¥ pek
NEPBOH M BTOPOH rPYNN €XXEroAHo HAGMIOAAIOTCH fIOBbIUIEHHBIE PACKOABI
BOAbI, NMPHYPOUEHHBIE, COOTBETCTBEHHO, K BECHE HAH K TENNOH HacTH
rogd. B ocranbHylo 4acte roaa HabjwaaloTcs MeXeHb H OTAeAbHBIE,
cAyuyafiHbte NaBOgKH. ¥ pexk TpeThed rpymihl OTMEHAKTCH HABOAKH,
HOCALLHE CHCTeMaTH4YecKHH XapaxTep.

Pexu ¢ gecennum norosodsem, oGyCAOBICHHBIM TASTHHEM CHEXHOIO
1OKpoBa, HanGoaee pacnpocTpanedsl Ha TeppuTophd CCCP. Peru sroft
rpynne nogpasaenerb 3aikoBbiM HA AATh THHOB, Y pex Ka3axcTarCKo20
tuna (puc. 6.11, a) Habaionaercss UCKNOHMTENBHO pe3kas H BbicoKas
BOJHA TNOJNOBOLbA, @ B OCTAAbHYIO YACTh TOAA CTOK GbiBAeT OUY€Hb Mad,
BIIOTH /10 NIOJHOTO NEpechixanus pek. Pexu 80CTOUROLBPONLHCKO20 TUNG
(puc. 6.11, 6) xapaKTepPH3IYIOTER BHICOKHM BECEHHRM NION0BObEM, HH3KOH
JeTHEH A 3MMHER MeXKeHbID, HEeCKOALKC NOBHILIEHHBIM CTOKOM OCEHbIO.
Pexu 3anadnocubuperozo tuna {puc. 6.11, &) HMeIOT HEBLHICOKOE pacTH-
HYTOE BeceHHeEe MOJOBOAbe W NOBLILIEHHEIT JE€THE-OCEHHRA CTOK. ¥ pek
socrosrocubuperoes Tuna (puc. 6.11, 2) naGnogaercs BhHcoKOE AQNO-
BOObE, JIETHE-OCEHHHE NABOAKA M HU3KasA 3UMHAA Mexenb. [daa pex
aaradexoeo Tunag (puc. 6.11, d) XapaKTepHb HEBHICOKOE PacTAHYTOE
BeCceHHee NOJNOBOAbe, MOBbIIUERHBH JAETHHA C€TOK M HH3KAA 3IUMHAA
MEeXKeHb.

Pexu ¢ noaosodoeen 8 Tenayio wacrs 20da serpeuaiorca Ha Janbnem
Bocroke # B BpicokoropHeix o6aacrax Cpeaueit Asun n Kaskasa. Pexu
3TOH rpynnd NoapasfenswTca Ha asa tuna. [las pex daaenesocrounoeo
runa (puc. 6.12, @) xapaKkTepHbl HEBHICOKOE, PACTAHYTOE, HMEWOUIEe
rpeGeHYaTHii BUI, JeTHEe HOXKAEBOE MOMOBOALE M HH3KHH CTOK B XOJOA-
HYIO yacTb rofa. Pexu rane-wanckozo Tuna (puc. 6.12, 8) Takxe uMeT
JeTHee NOA0BOABE (TOJBKG B 3TOM caydae OHO OGYCAOBACHO TAAHHEM
NEAHHKOB M BBICOKOrOpHbIX CHErOB); 3HMHHHA CTOK Bblule, HeM Y peK
NnpeapAyero THia,

Pexu ¢ nasodo4nsiM pexumoOs TIPOTEKAIOT B FOPHHX H TPEArOpPHBIX
paiionax Kpbima, KaBkasa, Kapnat. [Turanue y pex sroil rpynnsl B oc-
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HOBHOM aoxaeBoe. Cpean 3THX PeK BulleadioT TPy THNA. Pexu npudep-
nosmopckozo Tuna (puc. 6.13, @) HMEIOT aoXK/epnie MABOAKE B TeUcHHE
Beero roaa. ¥ pex xpwmckoeo tung (pHe. 6.13, §) oTMesaloTea 3HMuHe
MaBOAKH H AAHTenbHble JETHRH (HIOHb — aBTycT) HAH JeTHe-OCeHHHH
(Mali — okTAGpL) MepHOLb C 04eHb HH3KHM CTOKOM {BJIOTE AC {TOJAHOTO
nepecoixanus) Jana pex cesepoxaskasckoeo runa (puc. 6.13, 8) xa-
pakTepHbl NABOAKH B TEINIYK) W HH3KAA MeKeHb B XOJOAHYI0 HacTH
road.

8.8. PEYHHOH CTOK

6.8.1. Cocrapasiompe peuHoro ¢roka

CToKk 8 wupoKoM cMbicAe — 3TO 2ARBHOUE IAEMENT MATEPUKOBO20
agena 2A00aABN020 KpYeosopoTa Bewectsa u anepeul. CTok sKkaiouaer
ROBEPXHOCTHYIO U Nnodsemnyio 4acTu. [T108epXHOCTRLIE CTOK, 8 €801
odepeds, COCTOUT U3 PEHHOZ0 CTOKG W CTOKQ 260G NOKPOBHELX ACORUKDS,

Pexnod cTOK BKJKOHAET CTOK BOABI, CTOK HAHOCOB, CTOK PacTBOpeH-
HBIX BELLECTB K CTOK Tenad.

Crox 8006t (600KbLT CTOK) — ITO OLHOBPEMEHHO H APOLECC CTEKAHHA
BOAB B PEYRBIX CHCTEMaX M XAPAKTEPHCTHKA KOJHUECTBAa cTeKalowed
goabl. CTok BoAbl — ONEH H3 BaxXHeHwnx PH3IHKO-TeorpaHyecKux H re-
oJioTHuecKHX (axropos. HasuBaTh CTOK BOAB <«MHAKHM CTOKOM» He
peKoMeHayeTCA,

CroKk HAHOCOB — 3TO HpOLECC MepeMellleHHR HAHOCOB B PeuYHbIX
CHCTEMAX H XapaKTePHCTHKA KOJKYECTBA MepeMelalolHXca B peKax
HaHocoB. CTOK HAHOCOB COCTOMUT K3 CTOKA B3IBE[IEHHBIX HAHOCOB (HAHO-
COB, {1EPEHOCHMBIX B TOJILE PLUHOTO MOTOKA BO B3BELIEHHOM COCTOAHUH)
H CTOKA BJIEKOMBIX HAHOCOB (H&HOCOB, NEPEHOCHMBLIX NIOTOKOM NO peyHOo-
MY AHY BO BJeKOMOM cOcTORHHMHK). CTOK HAHOCOB HA3LIBATbL «TBEP/bIM
CTOKOM» He peKoMeHAYeTcH.

Crox pacrsopenssix 8euiecTs — 310 NPOLECC NEPEHOCA B PEUHRIX
CHCTEMaX pacTBOPEHHEIX B BOAE BELUECTB H XapaKTEPUCTHKA HX KOAWue-
cTBa. PacTBOpeHHBle B peyHLIX BOZAX BeLIECTBA — 3TO HOHLl coJei,
GHOreHHbLIE H OpraHnyeckHe BeulecTsa, rassl ¥ ap. Muoraa crok pactso-
PEHHBIX BELlecTB HAa3bIBAKOT HOHHBIM CTOKOM HUJH CTOKOM coflell (HMeeTcs
B BUAY JAHLIb CTOK PACTBOPEHHHX MHHePadbHBIX BeUECTR).

Crok Tenaa (7enA0804 CTOK} — 3TO NPOUECC NEPEHOCA BMECTE C pey-
HbIMU BOAAMH TeNJla M ero KoAudecTBEHHAR XapaKTepHCTHKA.

OueBHAHO, UTO H3 MEPEYHCAEHHEIX YETHPEX COCTABAIOWHEX PEeyHOro
CTOKa raaBHefilasg — CTOK BoAM, Ge3 KOTOPOro HEBO3MOMNKHBL H APYrue
BEAL cToKa. CTOK BOAB — npolecc, ONpPeAeNsULHA BCe APYrUe BHAB
nepeMeLlenys BELIECTBA M YHEPIHE B PEYHHIX CUCTEMAX, HX ABHXKYILAA
ciaa. CTOK ¥e HaHOCOB, PACTBOPEHHBIX BEECTB H TE€NNa 3aBUCHT Kak OT
CTOKa BOAB {HOCHTEAd APYrHX KOMAOHEHTOB DEUHOM0 CTOKAa) H ero
KOJHYECTBEHHEIX XapaKTepPUCTHK, TaK W OT COAEPXKAaHHA HAHOCOB, pac-
TBOPEHHEIX BEILECTB M TeNJa B €AHHWLE CTOKA BOABL
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Puc. 6.11. Tuaporpagsl pex ¢ BECEHHHM NONOBOABEM:
vunei: @ — kasaxcranckuid (p. Hypa, moc. Camapxkanacknn, 1933 r.); 6 — poCcTOYHOEBpPOREH-
cuHli {p. Barxa, r. Knpos, [936 r.}); s — zanaghocutupckui {p. Bacwrau, noc. Baciorau,
1939 r.); 2 — pocrounocHSHpcunit (p. Hmmusa Tyurycka, ¢ Typa, 1940 r.); & — aarafcknk
{p. Tomb, r Kysneuk, [941 1.); 3aecb H Ha pAc. 6.[2. 1 6.13 uameHEHHA PACKOLOD BONK B Te-
4eHHe rofd AAHE OTHOCHTENABHO ET0 CPelHEro rof0BOro 3HAYEeHHA
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Puc. 6.12. I'aaporpagm pex ¢ nMoAOBOALEM B TEIMYIO UACTh rORa:
runst; @ — paasuesocrounnlit (p. Burumw, r. BopafRdo, 1937 r.}; 6 — TAHBL-IWAHCKAA
{p. Tepex, ¢. Kaabern, [937 1.}
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Tibner: o — npHuepromopekid  (p. Coun, «.
4t Maactynka, 1936 r.); 6 — HPHMCKHA (p.
- Caarnp, r. Camdeponoas, 1936 r.); 8 — ce-
o sepoxkaskasckui (p. Kambnneesra, c. Oab-

I D Fr e BERIRD rRHCKoe, 1939 r.}



6.8.2. PaxTopu H KONMYECTBEHHLIE XAPAKTEPHCTHKH CTOKA BOAB

06 OCHOBHBIX NPUPOAHHX H AHTPONOTEHHEIX QaKTOPax, ofipenens-
ILHX CTOK BOABI, YXKe MHOrO FOBOPHAOCE BHIIE, B YACTHOCTH, KOCJd peub
WA O NHTAHHH PeK. ITo TpeXiae Bcero (PAKTOPH KIMMATHUECKHE,
a Takxe (aAKTOPH MOACTHAAOWEH TOBEPXHOCTH H x03aficTReHHas jpes-
TeNbHOCTL uenoseka (ra. 3, pasa. 6.4 — 6.7). KonnuecreesHble xapakTre-
PUCTHKH (H3HKO-TeorpadHIECKHX M TeOJOTHYECKHX YCJNOBHH pedHbix
GaccefiHOB, BJAMRIOIIHX HAa cTOK, ObLIK paccMoTpersl B pasa. 6.3.3.
PaccmoTpim Te€nepb OCHOBHBIE KOAHUECTBEHHBIE XaPAKTEPHCTUKH CAMOTO
CTOKa BOABI, TIPHMEHAEMblE B THAPOJOTUH: PACXOA BOAHW, 0GbeM CTOKA,
CJOH CTOKA, MOAYAL CTOKA, Koa(BdUUHEeHT CTOKA.

I'naeHefillan XxapakTepHCTHKA CTOKA BOAB! PeKH — 3T0 pacxod sodw,
7. e, 00bem 600si, NPOTEKQIOULE 4eped NONEepewHOe Cevenue noroka
6 edununy spemenu (Q, m*/c) HamepeHnsiMu onpeaeasmioT JMILb cpea-
HHH pacxol BOAb B AAHHOM [HAPOMETPHUECKOM CTBOpE 33 BPEMHA H3Me-
peauna {Ha GOABWIHX peKax 3TO MOXeT OuITh HHTEPBAaJ BPEMEHH, H3Meps-
emblii yacamMn) Ilpouecc HaMepeHHS pACXOAOB BOALL HA PEKAX AOBONBHO
TPYAOEMOK, H NOITOMY UHCAO HIMEPEHHH B TeueHHe road 0GHYHO OrpaHH-
yeHo. [lan pacuerta cpelHHX CYTOUHBIX BeAWUHH PacXoza BOIB B NPaKkTH-
4ecKo# rHapoJordd oGRTHO HCNOAL3YIOT rpaduKe CEA3H YPOBHEH, n3Me-
peHHe KOTOPHX TPYAHOCTEH He NpeAcTdBiaseT, H IMH30/1HYECKH H3MepeH-
Hblx pacxoaoB Boabl (pasa. 6.9). ITo takum rpadukam (Hx HA3LIBAIOT
«xpusbimu pacxodosy wm epaguxamu Q = f (H)}) pacxoanr soam
MOryT GhiTb onpedeneHbl No JaHHbiM 06 YPOBHAX 4AA N06Oro [HA BHE
3aBHCUMOCTH OT TOTO, H3MEPRANCA B 3TOT AeHb CAM PACXOA BOAN HJH HET.
[To noayuveHHBIM TakuM 0Opa3soM CPeAHHM CYTOUHBIM PAcX0ZaM BOAH
MOXMKHO MOCTPOHTH THAporpad, Kak, nanpumep, Ha puc. 6.11—6.13.

K uucny xapakrepuoix pacxodos 800 OTHOCAT PacXoabl PasHUHRX
$a3 BOAHOMO H JEAOBOIO pPEXHMA DPEKH, HANPUMED MAKCHMANbHBE
(NUKoBHle) pACXOALI BOAK MMOJAOBOALA M NABOAKOB, MUHHMAJLHbBE PACXO-
[E BOABI MeeHH, PACXOAH BOAbl B Hauale BECeHHEro Aeloxoja H T. A.

Pacxoabl BOAN peKH NOABEpKeHb! HENPEPLIBHEIM H3MeHeHHaM. B rya-
PONOTHH PeK CYIECTBYKOT /[ABA OCHOBHLIX MNOAXOAA NpW AHAJH3E HX
usmeHeHuil, Ilpu neproM — 2exeTuyeckosm — aHANUIHPYIOT NPHUMHE W3-
MeHEeHHS CTOKA, BHIABAAIOT CBA3L KOAeGAHHE CTOKA € ONpEAeNAIOLLHMH,
B OCHOBHOM K/IHMaTWuecKHMH akropamu. [lpr BTOpOM — sepoaTHOCT-
HOM — OULEHWBAIOT BEPOATHOCTb HACTYAAEHHA Ha JAHHOH peke TeX HAH
MHBIX DPACXOAOB BOAB: HeM (OAbllie OTJANUAETCA PACNOA BOAB PEKH
B AAHHLIA MOMeHT B 6O/bllyic WJIH MEHbIIYID CTOPOHY OT HEKOTOpoH
cpelHel BeAHYHHbl («HOPMEI»), TeM MeHblle BEPORTHOCTL TAKOTO fBJe-
Hus. B ruaposorun pazpatoTana Lenas cHCTeMa CnelHaNbHbIX METOAO0B
CTATHCTHHECKOH H BEPOATHOCTHON OUEHKH KoneGaHHA PeYHOro CTOKA TMPH
HAJHUKY, HEJOCTATKE B OTCYTCTBHH AaHHBIX Habawaenui, Takupe pacue-
TH OKa3blBAIOTCA HeoGXOAUMBIMH TIPH ITPOEKTHPOBAHNH H CTPOHTENbCTBE
pas3AUYHBIX FHAPOTEXHUYECKHX COOPyXeHuil Ha pekax.

B ruaponorHN UIHPOKO HCMOAB3YIOT ROKATUE CpedHeso pacxoda soldot

LB6



3a Kaxou-aubo unTepeaa spemenu NG (AeKaly, Mecdu, Ce3o0H, roj, pai
aetr). Taxkue pacxoan BOAB pacCuHTHBAT N0 (GOpMyJaM BHAA

= — 7% Q. (6.18)

rae Q; — cpeaHHe CYTOYHBIE PAcXOnBt BOAM, n — YHCAO CYTOK B pac-
cMaTpHBaeMoM HHTepsafte BpemeHH. Tak, Hanpumep, cpeaAHHH ronoBoi
pacxod BOAL B OObLYHBIA (HEBHCOKOCHHH) FOA ONPEAENsIOT HYyTeM
CYMMHPOBAHHA BCEX CPEAHHX CYTOMHBIX PACXOAOB BOALI 34 roi H gede-
HUA cYMMBl Ha 365.

TouHo Tak e cpeaduwi wmdoronetHufi pacxod Boabl (ero 4vacTo
Ha3HBAKT «HOPMOH CTOKAa» M 0603HAUAlOT uepes (Jp) OMNpelenstiOT No
thopmyne N
Q==L Q (6.19)

rae J; — cpelddHe rojossie pacxoldbl BoAW, N — UHcao Jer.

Qb6wvem croka 6o0m — 310 06%em 800bi, npomwebuweti wepes dannoe
nonepeusoe cedenue peHHoeo NOTOKA 38 Kaxkou-aubo unrepsan spemenn.
Pacxog Boab NO3TOMY MOXKHO CUuTaTh OOBEMOM CTOKA BOABI 34
1 ¢. O6bem cTOKa BOAB PACCUHTHIBAIOT M0 opMYAe

W =23 Al (6.20)

rae W — ofbem ctoxka 8 M°, Q— cpeanuit pacxod BOAL 34 WHTEpBan
spemedn Af (Q 8 M’/c, At s c). Jas Goabwux pek W yacto yaoGuee
BUpasuTs B KM® (0COGEHHO eciAH peub HJET O TOJOBLIX BEAMUMHAX).
B 31X ycaoBrAX npuMeHsior dopMyay

W=20_ At 107 (6.21)

rae W s km®

B 7ex cayuasx, xorpa WHTepBan BpemeHn At¢ —roa (B roay
31,5 10° ¢), o BMecTo dopmyn (6.20) n (6.2() 3anucwsaloT

W= G- 31,5 10°, (6.22)
W=0_. 31,5 1073, (6.23)

rde B nepsoM cayuae W B M°, BO BTOpOM — B KM’

Caotl cTokQ — 3T0 KoauuwecTeo 600, CTexauee ¢ aodocbopa 3a
Kakod-aubo unTepsar spemenu, PAGHOE TOAWMME CADR, PAGHOMEDHO
pacnpedeasenno2o no naowadu sodocbopa:
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- a R
y = W"(MS)}; 10-3 — W(KMF). 10° (624)

3necs y B MM, F B kM?

Modyae croxa 80061 — 310 KOAUYECTE0 800bL, CTEKaOwee ¢ edunuyb
naowadu eodocbopa 8 edunuyy apemenu. Moayab cToka BoAb! 0603Haua-
0T yepes M a/(c km®) K paccumthBaT MO dopMyne

Q 10°
M=, {6.25)
rae Q — aw6oii pacxoa Boasl (KaK MTHOBEHHBIH, HAIIPHMEP MaKCHMAJb-
HBIH, TaK H cpeANMii 32 HHTepBRaA BpeMeHH Al).
CpaenuBaa ¢opmyan (6.21), (6.24) n (6.25), nerko noayunthb

y=M At 107° (6.26)

rie y 1 M — caoit w Moayab cToKa 3a aK0Goi HHTepBan BpeMenn Al Ecan
Al — rod, TO NOJAYYHM

y=M 315 (6.27)

Kosppuyuenr croxa — oTaoutenue seaudunbt (00Bema uiw CA0R)
CTOKG K KOAUMECTBY 8uNA8UINX HE naowads sodocbopa armocheprsix
ocadkos, o6YCADBUBIINL BOIHURHOBEHUE CTOKA!

a=y/x =Y/X (6.28)

3necb y u x B MM, Y r X B M uan km® Hanomunm, uto xosdduument

CTOKa — BeIMdHHa Ge3pasmepHan, mr3mensomasica ot 0 ao 1 (ans
CpeaHHX MHOTOJETHHX BeNHuMH).

[IpuBeaeM npumep pacuera XapakTepPHCTHK cToKa Boan. CpeaHud
MHOTOMETHRI roa0BOR pacxop eoawt Boars y r. AcTpaxaHu nocae ee
saperyadpobanns (1956—1974) cocrasun 7400 M*/c. [aomans 6acceit-
na Boara 1360 000 kM?, ocankn wa noBepxuocTh Gacceiina B cpeaHem
papubt 657 MM B roa. Io ¢popmyne (6.23) paccunTbiBaem cpeaHHil MHOTO-
AeTHU{i 06heM CTOKA BOAb: OH paneH 233 km® B roa. CpeanHe MHoOroaeT-
HHe FrOAOBHE BENHYHHAH CJI0A CTOKA ® MOAYJHA CTOKa olipeAesHM no dop-
myaam  (6.24) u (6.25): ouu cocrasar cooTBeTcTBeHHO (71 MM.
# 54 a/(c km?). Koadpuument croka, paccumTamupiit no dopMyne
(6.28), papen 0,26.

6.8.3. MpocTpaHcTaeHHOe pacnpefe/eHHe CTOKA BOABI
Ha Teppntopun CCCP

HlockoAbKy CTOK BOABI — Pe3Y/AbTAT CAO0MKHOTO BAMAHUA (HIMKO-|
reorpaduyeckux (ApexKie BCEro KAHMATHYECKHX) W FEONOTHUECKHX YCN0 .
BHH, a 3TH YCJOBHS H3MEHRIOTCR B MPOCTPAHCTBE, TO M SEAUNUNG CTOKA
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go0bt pacnpedenena no reppuropuu Jemau Hepasromepno. lloayuntb
06 BEKTHBHOE TIPEACTABACHHE O IPOCTPARCTBECHHOM pacnpelefelni cToka
MOXKHO ABYMSA NyTAMH: |) AHAAH3HPYA H3MEHEHHWE PACXOAa BOAB HAH
o6beMa CTOKA BAOAD pekd; 2) paccMaTpHBas pacnpeicteHie 110 TeppH-
TOPHH XaPAKTePHUCTHK CTOKA, HE 3aBHCAIUMX OT nJowagH Gaccedna
A TO3TOMY AONYCKAOWMX HX KaprorpadHpoBaHHe: T. €, CJI0H, MOAYAA
n ko3((HnHeHTa cTOKkA. B kayecTBe NpUMepd NMEPBOTC NOAX0AA K AHANK-
3y MPOCTPAHCTBEHHOrO PACTPEAENEHHST CTOKA MOXKHO NpHBECTH Gacceln
BoJarH # WU3MeHeHHe BIOAb TeYeHHs] BOLOHOCHOCTH KPYMHEHWHX pek
CCCP, a stoporo floaxona — pacnpeze/ieHse cpejHero MHOTOJETHEro
caost cToka (B MM) no tepputopun CCCP (cum. dop3an nepoi o06a0KKH
KHHTH) .

XapaKtepHbMU 0cOGEHHOCTAMM H3MEHEHHSA CTOKA BOLB BIOJb Tede-
Hus Boarn Asaserca cKauKoo6pasHOe YBeJHUEHME CTOKA Tlocie Brane-
HHA TAKAX KPYNHBIX NpuTokoB, Kak Monora, Kocrpoma, ¥YHxka, Oka,
Cypa, Betayra u ocobenno Kama.

HauBonee xapakrepubie ocoGeHHOCTH pacnpeienedn cpedHero MHO-
roJeTHEro roA0BOro ¢/10A croka nmo Tepputopun CCCP caenyoulue:
1} mnpoTHAR 30HANBROCTH, O0COGEHHO XOPOWO BHpaXeHHAR B PaBHHH-
HEX 00/aCTAX CTPaHB H TPOABAAIOILAACA B 3aKOHOMEPHOM YMeHbLUCHHN
cf0fi CTOKa ¢ cesepa Ha wr, Hanpumep, ot 300—400 mm na cesepe
esponeiickoil TepputopHr CCCP ao 5—20 mm B Hpuracnuu u B Cpennet
A3uH (HCKIIOUEHHe cOCTaBasdioT AuWb palions Kpafinero Cesepa, rae
BMeCTe C YMEHbUICHHEM OCAAKOB OTMEUHeTCA M HeKOTOpOe yMeHblUeHue
cToka); 2) yMeHbIUeHHe BEAHYHHB CTOKA € YAaJeHHEM OT HCTOUHHUKOB
BAArH — OT ATJaHTHUYECKOro OKeaHa, a #a Janprem Boctoke or Trxoro
OKeaHa, NposIBNAIOLIEecA, B YACTHOCTH, B YMeHbUIEHHH CTOKA C 3anaga
HAa BOCTOK Ha Gogbwed uacTH crpadbl (ot 200—300 ao 50—100 wm)
H B YB&JIUYEHHUW CTOKA B fipuMmopcKux padoHax [laabHero Boctoka (a0
400—600 MM, a va Kavuatke n ao 1800 mwm); 3) yBeauuerue cToka
B FOPHBIX H ngenropumx&:aﬁouax, HanpuMep, Ao 1000 mm na Kapnarax,
1200 mm na Ypane, 3000 mm na Kapkase, 1000—1500 mM na [Tamupe
v Tanp-lllaune, 800 MM Ha Antae v T. A., & Takike ¥ Ha HeGONbLIUNX
Bo3BbenHoCTAX. B cpennem aan tepputopin CCCP cpeauuii Mmuoroaer-
HUii roaoBoi cnolt croka — 198 MM, a MonyAas ctoka — 6,3 a/(c km?)
HanoMHHM, 4TO Ha TeppuTOpHH Haluedl cTpaHbl OPMHPYETCA B CpeaHeM
4414 km® cTOKa BOIH B rOg (3TO COOTBETCTBYET CPEAHEMY MHOMOAETHEMY
pacxoay sBoas 193 000 m3/c)

6.9. ABHXEHHE BOAbLI B PEKAX

6.9.1. PacnpeneneHue CKOPOCTER TEYEHHA B PEYHOM MOTOKE

Jaa pek xapakrepeH TYpOYJIEHTHHIA PeXXHM ABHKEHHHA BOARL, M CKO-
pocTk TeueHHd B A0O0H TOUKe PEUHOTrO NOTOKA MOABEPKEHA TYPOYALHT-
HoLM NYALCAYUAM, IpHUIEM TeM GOJbIINM, deM GoNblle CKOPOCTL TeUeHHR,
[osToMy B Ka)KA0# TOHKe PEYHOrO MTOTOKA U B KAXKALIH MOMEHT BpeMeHH
MECTHQAR M2HOBEHHAA CKOPOCTD TEHEHUA — STO BEKTOP, KOTOPBIH MOXHO
Pa3NOXHTh HA TPH COCTABMRAWOUIHE (Hy, Wy H &) BAOAL MPOAOALHOMH,
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nonepeqHoll U BepTUKalwHOR oOcelt KoopaunaT bDoJBIIHHCTBO THApO-
MeTpHUECKHX TPHEOpPOB (BepTylUeK AN HIMEPEHHA CKOpOCTeH TeueHHn)
(DHKCHPYIOT TPOAOABHYIO COCTABJARKIIYI0 CKOPOCTH, OCPEIHEHHYID 3a
HEeKOTOpblf HHTepBa/l BpemeHu, HanpuMep 1—1.5 mun (ofo3Hauum ee
uepe3 {, UAHM TPOCTO Yepe3 &)

3TH MecTHele OCpejHeHHbe CKOPOCTH TEUEeHUA pacnpeaencHsl B pey-
HOM MOTOKE HepaBHOMEpHO: HauBOAbUIMe CKOpPOCTH HabnoaawTca Ha
AOBEPXHOCTH NOTOKa Haj Hanbonee raySoKoi uacTbO pycda, HaHMeHb-
whe — y AHA H Geperos. Jlunuu, coedunnioujue Toukt ¢ 0OUHAKOBbIMY
CKOPOCTAMY, HA3LIBAOTCR uzoraxamu. [Ipodoasnan (8doab pycaa) au-
Hun Hauboseuiux CKOPOCTEl TeHERUA HA NOBEPXNOCTH HOTOKE HAIGIBALT-
A QUNAMUYHECKOL OCOI0 NOTOKA, UAU CTPEICHEA.

[pn HauGonee 3aKOHOMEPHOM pacnpeie/eHUH CKOPOCTEH TeYeHHA no
rAy6HHe pevyHOrO MOTOKA 5MI0pa BEPTHKAJALHOTO pacnpeaelieHHsl CKOpo-
cTefl MMeeT MAKCHMYM (Uyaxc) HA [OBEPXHOCTH, CKOPOCTb, GJH3KYIO
K cpelHell Ha BepTHKaJH,— Ha rayGuHe 0,6F M MHHHMYM (tyun), He
paBHE Hyna0,— y AHa (prc. 6.14, a). OAHaKo oA BAHAHHEM NeIAHOrQ
[OKPOBAa, BETpA, pacTHTENbHOCTH, HepoBHOCTEH pedbeda AHA H Geperos
3TO pacnpeieneHue ckopocrtell Hapywaerca (puc, 6.14, 6—e).

a) % 9 3 8) %

Yuaxe

Uya

r,

—-u

111/ Vs N

b

Lh B2

Puc. 6.14. BepTuxansHoe pacrnpeaeienye CKOpoCTed TEYeHHA B PEUHOM NCTOKE H £ro
H3aMeHeHHe:
@ — THNHUEOE, & — 104 JAEAAHLEM ROKPOBOM, 8 — NOA CNDEM DEYTPHBOAHOrO ALAA (WYTH),
2 — Npu NONYTHOM # BCTPEYHOM BeTpe, O — MNOA BJHAHHEM PECTHTENBHOCTH, € — MOA
BANRiAHeM ueponHocTell axa, [ — nearHofi nokpos, 2 — cioi wyrn, W — nanpaenense
BETPE, Huppe — MAKCHMANBHAA CKOPOCTE TEYEHHA, 4 — o6paTHoe TeubHUe

CpellHIo CKOPOCTb TeUeHHS B TIONEPEYHOM CEeUEeHHH U PacCUHTHBAIOT
N0 H3BECTHBIM pPacXody BOAL M NJAOWAAH TNONEpedHOr0 ceYeHHA Mo
popmyne (2.10): v = Q/o.

6.9.2. JunamMuKa peuHoro notoka

B peuHoM noToke 06HYHO nefcTBYET JHIIb OJHA aKTHBHAA MaccoBas
cHaa — NPOJOAbHAR COCTABAMOWGR CuUAG TANECTU, OOYCNOBAeHHAsN
MPOAOALHEIM YKAOHOM BOAHOH nosepxHocth (pa3n. 2.5). [lpy aBHKeHUH
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peuHOro TOTOKA BOBHHKAIOT COMYTCTBYIOUIHE ABHMKEHHIO MACCHBHEIE CH-
g8l — Tperus, yentpobexnan, Kopuoauca,

MpononbHoe paBHoBeche pevHoTo noToka. [lpw oBuAKeHHM BoOIH,
OJAH3KOM K PaBHOMEPHOMY, B PEYHOM TTOTOKE YCTAHABAHBAETCH PaBHOBe-
cMe MEXILY NPOAOABLHOH COCTABASIOWER CHAL TsXKecTH Fy W cuaofi
TpeHHAl y AHa n Geperos Tae. B 3TOM cayuyae BbINOAHAETCA yc/IOBHe
(2.30) » ana ckopoctn Tedenus noaydaem Ppopmyay (2.32). Ecan
KO3 QUUHENT TPeHHS [uo 3aMennts Ha g/C?% To coornomenne (2.32)

npuobperaer BHA
v = CVhep! (6.29)

3TO UIHPOKO HCTIOAb3yeMas B ruaponorun gopauyaa Hlezu, rpe v —
CpefHAS CKOPOCTh TEUEHUA, Aep — CPELHAA TAYGHHA, BMECTO Hee HHOTAA
UCMOABL3YIOT THLpaBAHUecknd pannyc R = o/p (cm. dopmyny (6.10)),
I — yxson BonHo#l noeepxHoctH, C — xos(puument lilesn, koTopuifi
BbIYHCAAKT N0 IMEHPUUECKHM (PopMy/aaM, Hanpumep mo dopmyite Mau-

HHHIra
kl{ﬁ
C = (6.30)

]

KosthduukeHT mepoxoBaToCcTy peyHOTO pycia /7 HaXOAAT MO CTElHaJb-
HeiM TaGauuaM. HanpuMep, Anf poBHBIX He3apoOCUIHX Pyc/ C NeCUaHBIM
aaoM n = 0,020 = 0,023; oA ¥3BHAHCTLIX PYCA C HEPOBHBIM LHOM /1 =
= 0,023 = 0,033; ana nofiM, 3apoclIBX KycTapHuKoM, n = 0,033 =
= 0,045 w 1. A

Gopmyna lilesn mamocTpupyeT TOT (aKT, UTO CKOPOCTG TeHENUA
8 peunoM noToxke Tem Goabwie, dem Goabuie 2aybuna pycaa u YKAOH
B00HOM NOBEPXNOCTY U MeHbUIe UePOXOBATOCTL PYCAQ.

Gopmyay llesn nyrem ymuoXeHHs o6eHMX HacTell Ha mJOWAAb
NonepeyHoOro cedeHHa o = Bhey K yuera dopmysn (6.29) Moxuo
npeofpa3oBaTh:

Q=0CVhpl = Br3*n™" (6.31)

U3 stoii popmyasl cienyeT, 4TO NpU 3aAaHHBIX pacxole BOAkl , WHpHHe
H LIEPOXOBATOCTH pycna B ¥ n, yxioHe AHA iy, paBHOM YKJOHY BOHOM
noBepxHOCTH {, B notoke chopMUpyeTcs BNoNHE ollpeaeeHHan Tay6GHHa

_ Qn 45
ne = (25 ) (6.32)
CKOpOCThL TedeHHs TaKKe GyIeT BAOJHE ONpeleeHHOMN:
_ Q@ _ @
=22 (6.33)

rae ke, AoJKHA GbITh B3ATa Mo (6.32) M3 chaemanueix Bulknafok caenyer
TPU BaXXHbIX BelBoga: l) peuHoH TNOTOK — 3TO caMOpery/iHpylILHACA
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NPUPOAHBIA 06BEKT, B KOTOPOM (AySHHA H CKOPOCTb TedeHHA (POPMHpY-
IOTCA B COOTBETCTBHH C BHELWHHMH ONpelesiolHMH (akropaMu —
pacxoaoM BOjibl, WHPHHOH, YKIOHOM H LICPOXOBATOCTLIC pycaa; 2) Mex-
Ay taAyGuHOH (H ypOoBHEM BOALL), ¢ OAHON CTOPOHBI, U PacXoAOM BOAHN —
¢ Apyro#, B peyHOM MOTOKe CK/AAaAblBAeTCAA OMpeAedeHHAA HeJaHneiiHas
cBA3b Tuna ypassenus (6.32}, ABAsOWErocA aHAJNHTHYECKHM JOKa3a-
TeNbCTBOM CYUIECTBOBAaHHS YNOMHHABINEHCA paHee «KPHBOH pacxonoB»,
nwiy Kpueod Q = f (), ncnonbayeModl AIs pacyera pacXofoB BOAH Mo
ypoBHAM (puc. 6.15, a); 3) yBeJsHUeHHEe WEPOXOBATOCTH pycaa (IpH
HEeU3MEHHOM pacXoAe BoAbl), HampHMep, B pe3yibraTe 06pa3oBaHHA Ha

Hew a; Hew
goo}- %0

500 600
400 “o-
2001— 2001

a 1 1 i 1 1 ] 0 1 1
200 800 Qu¥% 200 400
Pac. 6.15, Kpubele CBA3N PACXOLOB H YPOBHell BOAW B peke:
4 — OLHO3HAYKAA, 6 — C MARONOYHDH METNefl; TOUKH HIMEPEHHA: [ — Ha NOTBEME,
2 — Ha cnalle MABOAKA; MOMEHT MaxcHMysa: § — pacxona, § — ypoRHA BOAL!
PEKe AeAAHOTO NOKPOBa HJH 3apacCTaHHAa AHa H 6eperoa. TaK¥e NPHBO-
AHT K yB&JAHYEHHIO r.nydrmu (M nOBBIIUEHHIO YPOBHA BO,.!lh!); na3ToMYy
3UMOH Ha pexaX, MOKPHLITHX JBAOM, YPOBeHb BOAb O0OWYHO BhIlUIe, YeM
JIeTOM TpH TeX e pacxojax BOAH. Ha HEKOTOpBIX peKax B YCJAOBHAX
TEAAQr 0 KAHMaTa B Nepuoa ﬁypHoro pa3BUTHA paCcTHTEALHOCTH B pyc/ax
YpPOBeHb BOAbL TAKXE CTOHT Bhllle, 4YeM B ApYyroe BPCMA [OPH TexX XKe
pacxojax BOAH.

Ecnu aBuKeHHe PeUHOr0 mMOTOKa HepaBHOMeEpHOe, YTO MOXKEeT OBITb
oﬁyc.nos.ﬂeuo H3IMEHEeHHEM BAOJb pycaa ero MOpd)OMETpH'—IECKHX Xa-
PaKTepHCTHK, TO CKOPOCTb TCHEHHA 5y11€T H3MeHATLCA BAOAL pPeKH. npﬂ
HEH3MCHHOM pPacxoie BOAM MOXNKHO 3anHcaTe

1
600 am3fo

ot = wevy = Q = const. (6.34)

Orciona cneayeT, 4ToO yBeAHUeHHE AAQILAAH NONEPEUHOTO CEYEHHA BAOID
pekn (ot ctBapa | K crBopy 2) nopseueT 3a coGod yMeHblleHHe Ha
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AAHHOM YYacTKe CKODOCTH TedeHHsl, Kak, HanpHMep, B MeXXeHb Ha miece,
yMEHbILIEHHE e NJOWAAH NONEePeUHOro CeHeHUsl BAOAbL PeKH MpHBeALT
K YBENHUYCHHIO HAa 3TOM YYacTKe CKOPOCTH TeUEHHWS, KaK, HampHMep,
B MEXEHb Ha nepekare.

Monepeunoe paBHoBecHe peunoro motoka. Ha naruGe peuHoro pycaa
(puc. 6.16) uenrpoGexnas CHAA NPUBOAHT K OTKIOHEHUIO TEUeHHH
B FOBEPXHOCTHHIX CJAOAX B CTOPOHY BOFHyroro Gepera, 4TO co3paer

d)

«—2

Pue. 6.16. CxeMa nonepeuHoli UHPKYAAUHK HA H3rHOe peaHore noToka B MAaHe
@ W TonepeyHoM paspese G H cxema AeACTBYIOWHX cHA &:
! — nOBEPXHOCTHHE CTPYH, 2 — NPHIOHHHE CTPYH

MonepedHblli Mepekoc ypoBHA BoAkl. B pesyabraTte H3GhITKA CHAPOCTATH-
YeCKOTO AABJEHHA Y BOTHyTOro Gepera B NpHAOHHBIX CI0AX RO3HHKaeT
TeYeHHe, HanpaeJdeHHOe B CTOPOHY BuinykjJoro Gepera. CknaabiBasich
C OCHOBHBM MPOANIEHHM [EpEeHOCOM BOABLl B peke, pasHOHaNpaBAeHHMe
TEYeHWs1 Ha MOBEPXHOCTH H y JAHA CO3JaIOT CNMpaJeBHAHOE ABUXKEHUE
BOAB Ha M3THOGE PeYHOTO PYCJIa — NOREPEeHYI0 LUPKYARYLO.

AHasnn3 GasaHca cMA Ha H3THGe peUHOro pyc/ia NMPHBOAUT K TaKMM
BEIBOAAM (pHc. 6.16, 8) . [TloTok 6yaeT HAXOAHTBLCA B TONEPEHHOM HANpaB-
JIeHHH B paRHOBECHH JNHIb B TOM Clydae, ec/IH NpoeKLHs LeHTpobexKHoH
cuabl Fy Ha JAHHWIO, TPOXOJAWIYID uYepe3 UeHTp TAKECTH NONepeuHoro
ceyeHHs pycia NapaaielbHo BOAHOH NMoBepxHOCTH, 6YAeT paBHa Mope-
peyHOH cocTaBaswieR caiin TAXecTH Fy, o6yca0OBJAeHHOH NONEPEUHHIM
YKAOHOM. U3 cxemm Ha puc. 6.15, 8 BUAHO, uTo F, = F,cos B ¥ F§ =
= Fy sm B = Fglwon. Hanomunm, uto nentpobeknan cuna pasHa Fu =
= my' /r a Fg = mg. B npueeneHHbIX BblpayKeHHAX fnon — NOMeEpe-
YHbIR YKJIOH BOAHON MOBEPXHOCTH, U — CPEAHAA CKOPOCTh TEUEHHH, r —
paauyc usrwba pycaa, § — yroa HaKJOHA YPOBHA. Mogcrasass sTh
BolpaXKeHHs B ypasHetwe Fi = F7, noayunm muv®cos B/r = mglon.
Cuurtasn, yTo npu Majoll Besuunde yraa f§ cos B ~ |, H pellas noJyueH-
HOe YpaBHEHHE OTHOCHTENbHO [non, HalileM
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foon = ;_r (6.35)

Jta popmyJia o3HadaeT, Uro Aonepes ol YRACR 600ROE NOBEPXROCTH Ha
uaeube peunveo noroxka tem 6Goavuie, uesm GoAvUe CKOPOCTL TEHEHUSA
u menbuwie paduyc uzeuba. BennunHa Ke maepekoca ypoBHA MeXkay
o6ouMH GeperaMi A Hgon paBHa fnon B, rae B — mHpuHa pycaa.

6.9.3. 3axonomepHocTH TpancfropMALHH NABOAKOB

[Tpn aBHKEHHH BAOJAB PEUHOTO PYCHd MABOAKH (IABOLOYHBLIE BOJHEI)
TpancopMupyroTea. D10 TIPOABJAETCA B YMEHBUICHHH BBHICOTHL H BO3pa-
CTaHHH NPOACAKHTENBHOCTH TABOAKA (MTO HA3LIBAKOT PACHAACTHBARUEM
nagodka), B YMeHBLICGHHH CKODOCTH €ro TNepeMelleHHs W B H3MEHEeHHH
¢dopMbl MaBoAouHOH BOAHMW (pHc. 6.17). 3TH 0cOGSHHOCTH ABHXXEHHSA
maBoaKa OOBACHAKTCS 3aKOHOMEPHOCTAMH DACITpOCTPAHEHHUS JAWOBIX
BOJNH Ha BoAe — TpeGeHep BOAHLI mepeMelaercA Gbicrpee ee MOAOLIBH,

al ]
H z

L=

Puc, 6.17 Cxema TpadcOpMALHY NahOAGYHON ROAHLL:
a— rpadmk HAMEHERHA YPORUA BOAH B Tpex cTROPAX, PACNONOMEHHLY MOCHEAORATENBRO
BIOAL pyeaa, § — npofoAbHuE NPOPHAN MAROAOHHON BONRE W €& AAKHE B 1Ba NOCJe0Ba-
TeJdbHWX MOMEHTE: BpeMEHH

faaPa =

t

BJIHAHUEM II€POXOBATOCTH PYC/Aa H BRIXOAOM MABOAOUHBIX BOJ Ha NOiMy.
CkopocTh mepeMelleHHs MaBOLOYHOH BOJHBI OOLIYHO GOJIbUIE CKOPOCTH
ABHNKEHHA caMolt Boaw B 1,2—1.,5 pasa.

[Tpy mepeMellleHHH B pekaX BOJIH MAaBOAKOB (4 TakKiKe H MOJ0OBOALA)
H3MeHeHHe ypOBHA BoAw Ff, pacxola BoaW @, cpedHeH CKOPOCTH TedeHHA
U, YKI10Ha BOAHOK noeepxHocTH ! mpoOHCXOAUT HecHHXpoHHO. ['uapaean-
YecKHMH pacyeTaMH MOXHO A0KA3aThk, UT0 B JIOGOM CTBOPE peKH A0AXKHA
HaGMIAATECA CACAYICUIAA MOCAEN0BATEALHOCTL HACTYTVIEHNS MakcH-
MaJbHBIX 3HaYeHHH MepeYHC/NEHHBIX XapaKTepUCTHK: CHAdajla CBOEro
MaKCHMYyMa J0CTHTraeT YKJIOH, 3aTeM CKOPOCThL TeUeHHA, MOTOM HacTyma-
€T MakCHManbHoe 3HAUeHHe PAcX0Ja BOALL M JHILL NOCAE BCEr0 MAKCH-
ManbHOR Be/HUMHBE JOCTHraeT ypoBeHb BOAM ({nMK naBoaka) HecuH-
XPOHHOCTb HAacTYAJeHHS MAKCHMAJbHHX 3HAUEHHH pacxoaa B YpOBHA
BOAb BO BPEMA MABOAKA HJ/H TNOJOBOALA NpPEAOTpele/]AeT HeOAHO3HAY-
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HOCTb «KPHBOH pacxofoBs: Ha rpadpuke @ = f () nossaserca nasodou-
nas neran (puc. 6.15,6).

6.10. IBHXXEHHE PEYHBLIX HAHOCOB

6.10.1. Nponcxomaenne, XapaKTePHCTHKH N KJaccndukanns
peuHLIX HAHOCOB

FnaBHBIMH HCTOHHHKAMH MOCTYIJIEHHA HAHOCOB B pPeKH cayHxar
AOBEePXHOCTL BOAOCGOpPOB, MOABEpPralomasca 3po3HH B NepHoj LoXAeH
H CHErOTafHHSA, W CAMH pyC/Aa PeK, pa3MblBaeMble PEUHBIM TIOTOKOM.
JpoanAa BONOCOGOPOB — MPOLECC OUEHb CAOMKHBIA, 3aBHCAWIHA Kak OT
SIJO,H.H[J}’IOLU.E[:I CnocobHOCTH CTeKaUNX NO ero MNoBepxXHOCTH NOXKACBHX
A TAJHX BOJ, TaK H OT POTHBOZPO3HOHHOH YCTOHYHBOCTH NOYB H TPyH-
TOB BoAOcOOpa. JpO3UA NOBEpPXHOCTH BOACCOOPOB (M NOCTYIAeHHe ee
ApPOAYKTOB B pPeKH) 0OblYHO TeM GoAbIUe, YeM CH/AbHee A0NAH H HHTEH-
cHBHee CHeroTasiuve, 4eM 60Jbllle HepOBHOCTH penbeda, poiXJiee rpyHTH
(HanGonee JIETKO NOABEPTalOTCA 3PO3HH JECCOBLIE TPYHTH ), MEHee pas-
BHT pacTHTeNbHHA NOKPOB, CH/bHE® pacmaXaHHOCTH CKIQHOB. JposuA
PeYHBIX pycea TeM CHAbHee, ueM Ooablie CKOPOCTH TEUEHMA B PEKax
¥ MeHee YCTOHUMBH TpPyHTHI, cJaraiollde AHO W Gepera. HacTh HaHOCOB
NOCTYNAaeT B pyca0 pek npH abpa3WH (BOAHOBOM pa3pylueHHH) Oeperos
BOAOXPAHWIHUL M pedHux Geperos Ha IHPOKHX Miecax. Hanocw, cagza-
lowue 0RO pex, Ha3ulBaioT CGOHHBIMU OTAONCEHURAMU WAL QAMOBUEM.

HanBonbwyo KOHREHTpalL B HAHOCOB {MYTHOCTD BOJB) HMEIOT pekH
C NABOJOUHLIM PEXKHUMOM H TPOTEKAIolU[HE B YCAOBHAX 3aCYLIHBOrO
KJIMMAaTa H JEerKopa3MblBaeMuX rpyHtoB. K TaknM pekaM OTHOCATCH
Tepek, AMyaapos, [anr, Uua, Xyauxs.

HapuGonee BaXKHule XapaKTepHCTHKH HAHOCOB CACAYIOILHE: 2E0METDU-
4eCKAR KPYNHOCTL, BEIpaXalolAancy yepes AHaMeTp HacTyll HaHocos (D,
MM); 2uOPABAUHECKAR KPYRHOCTL, T. €. CKOPOCTh OCAXKKIEHHA 4YACTHI
HAHOCOB B HEMOABWXHON Bole (W, MM/C, MM/MHH); NAOTHOCTL 4ACTUY
(pu, kr/m%), paBHam 418 HanGoAee pACOPOCTPAHEHHBIX KBApIEBHIX
neckoB 2650 kr/m> naorwocTe oTAOKeHud (naornocTe epynra) (porn,
kr/M®), 3aBACAASA OT IVIOTHOCTH YACTHIL H IOPHCTOCTH TPYHTA COTAACHO
dopmyae (9.3) (MNOTHOCTL HMAMCTHX OT/JOXKEHWHE HA [He pex oOOBIUHO
cocraasier B cpeaHem 500—1000 kr/m®, mecuanmx 1500—1700, cwme-
wannsix 1000—1500 kr/m®); xonyenrpayus (codepmanue) nanocos
8 NOTOKE, KOTOPYID MOMHO APeACTABUTh KaK B OTHOCHTE/NBHBIX BEIHUH-
Hax (oTHOLIEHWE Macchl HAW ofbeMa HAHOCOB K Macce WIH ofbeMy
BOAbI), TaK H B aCONIOTHLIX BEAUUNHAX; B [IOCJAEAHEM CayHae HCAOIb3y-
10T NOHSATHE MYTHOCTL 800bt (S, r/m®, kr/M®), KoTOpas BRUHCASETCH MO

Popmyae
s=m/V, (6.36)
rae nt — Macca HaHocoB B npobe Boawl, V — ofbeM npoGul BOAHL
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Myraocte onpesieasior nyreM QHJIBTPOBAHUA 0TOSPAHHBLIX ¢ NMOMOILLIO
6aToMeTpoB npo6 BoAb M B3BelIHBAHHUA (QUALTPOB.

[Mo reomerpuueckoll KPYMHOCTH NAROCH: OEART HA Ppakyuu, HANPH-
Mep, corfiacHo Taba. 6.2. B peaibHbIX YCJAOBUAX M HAHOCHI, NEPEHOCHMEIE

Tab6auwua 62 KraccHpuxauus HAKOCOB NO pa3mepy HacTHl (Mm)

l'puzanss HassanHe dpakank
rAHHA ua I Wb I necoK Irpaanﬁl raanKa I BANYHE
Meskue 0,001 —0,0056 001—005 0,1—02 1—2 10—20 100—200
Cpeatue =2 0,001 — - 02—05 2—5 2050 200—500
Kpynnue 0,005—0,01 0,05—0,] 05—t 5—I10 50—100 500— 1000

PeYHBIM TOTOKOM, H c/araioiiHe AOHHBIE OT/IOXKEHHA WpefcTaB/sior
COB0H CMech HAHOCOR PasaudHOl KpynnocTy. TaKHe OTJOXKEHHA KnaccH-
GUHUUPYIOT ¢ ydeToM mpeobaasaunx GpakiHi (HAHCTHIEA Mecok, necda-
HHCTBIA M1 K T. A.). [lyTeM Tak HasbIBaeMOTO MeXaHHUECKOro aHaAM3a
B JaGopaTopHH ONpPeAe/NdaT, KaK pacpelesioTcs 0 ¢pakUuaM HAHO-
cHl B JI0GOA AaHHOH mpoGe, B3asTol B peke. CpedHIOI KPYNMHOCTh HAHOCOB
B Takoi cmecH Do, onpesensior no gopMyae
R
L, Dai
]
Dy = 5o (6.37)
rae D; ¥ p; — cpeARAA KPYNHOCTh HAHOCOB KaxXAoK dpaKuHi U ee A0
no Macce (B %) Bo Bced npobe, n - uncao $pakumi.

[HapamraHuecKkan KpynHOCTh HAHOCOB CBfi3aHa ¢ HX FeoMeTpHuecKof
KPYTHOCTBIO Pa3AHUHO AJSl MENKHX H KPYNHBIX Y4acTHIL

Huxxe npuBeneHa ruapapiHuyecKkas KPYNHOCTL YACTHIL IPH TeMMepa-
Type 15°C

fAuaxerp wacruy, e 05 02 01 005 001 0005 0,008
Y]

Fudpasaudeckas
KPYnHocTs, MMjc 100 60 21 8 2 0,08 003 00008

Hanocw xpynuee 1,5 MM ocaxaaloTesa B HENOABHMKHON BOAE ¢ NOBHL-
HIEHHHMH CKOPOCTAMH MO H3BHJAHCTHIM, BHHTOOGpa3HbIM TpPaeKTOpPHAM
(Taxkol peHM NajeHHsA YaCTHIL Ha3BaH TYPOYAeHTHoIM), ANA 3TOro
C/IydYas CBA3L THAPAB/IKYECKONR 1 reOMeTPHYECKOH KpYTHOCTH BhlpaXaeT-
ca dopmynol

4 b" - p)D (6‘38)

w=k ]
p



rae ¢ M p — INOTHOCTH HaHocoB W BoAbl. Hanocwt mesbue 0,15 mm
0CazK. LNoICH B HENOABHXHON BOAS MeAMTeHHO H NpakTHYecKH no npaMof
JAUHHN (KO} peXXMM MajeHusl YACTHI HA3BAH AQMUNAPHOIM); B 3TOM
caydae cBA3k w W D Gyaer wHas:
__ £ bn — P)De

W= S (6.39)
TAe ¥ — KHHeMaTHYeCKHH ko3¢ QuUHEHT BA3KOCTH, 3aBHCALLHA OT TeMne-
patypu Boant (cM. 1.3.4). B anamasone KpynHoctH Hawoco 0,15—
1,5 MM pexum ocaXaeHus 4qacTHIL nepexodusui, H CBA3L MeXAy
w 1 D onncoiBaeTcA Godee cROXMHLHMH (POpPMYJAaMH.

Takus obpasos, dan OTHOCUTEABHO KDYNHbIX HAKCCOB 2udpasaude-
CKAR KPYNROCTL PACTET NPONOPUUOHAALHO KOPHIO KBAOPATHOMY U3 UX
280METPUHECKOM KPYRROCTU, O OAR MEARUX HAHOCO8 eudpasAuvecKan
KPYNHOCTL YBEAUHUBAETCA RPONOPYLUORAABHO K8AOPATy OuameTpa 4ac-
TUY NAGHOCO8 U YMERBILACTCR € 803PACTAHUEM BAIKOCTY 80dsl npu
YMENbULeHUY ee TEMRENATYPDL.

[To xapaxkrepy nepemelleHHsi B peKax HAaHOCH pa3jedsloT HAa ABA
OCHOBHEIX THNIA — @3BeuieHHbie U @aekoMbie. [IDOMEIKYTOUHBIM THIOM
ABNAIOTCA CAABTUNYIOULILE HAKOCH, NBHKYLUIHECA cKauKoofipasHo B npH-
JOHHOM CJIOe; HAHOCH 3TOH TpoMeXyTo4Hod rpynnel ycA0BHO o beAHHSA-
0T ¢ BJAGKOMBIMH,

6.10.2, I BHKEHHE BAEKOMBIX HAHOCOB

BaexoMoie HAHOCK — 3TO HAHOCHL, NEPEMERIGULUECA PEYHOIM NOTO-
KOM 8 NPUOOHHOM CA0e U QBUNYWHECH CROADITEHUEM, NePeKaTbleanueM
usu caavrayued. IlyTeM BJieyeHWs no AHY TNepemeilaloTcA HaunGodee
KpyTHbBle YAcTHIK HAHOCOB (MecoK, FPaBUMH, ralbKa, BajdyHbH),

Y1060 OUEHHTL BAHAHHE PA3AHYHLIX GAKTOPOB HA ABHIKEHHE BJAeKO-
MHX HAHOCOB, B CNEUHAJAbHBIX Pasienax THAPOAQTHH paccMaTpHBAlOT
YCAOBHA paBHOBeCHA Jexallefi Ha JHe peKH YacTHIbl AHAaMETpPOM
D. B HanpaBaeHHH, napaieJbHOM AHY, Ha 4YaCTHLRY AeHACTBYWT ABe
cujnr; 1) cuna 1060BOro AaBACHHA TeKyLIEH BOALL, CTPeMANLAACA CABH-
HYThb HacTUly H MNpPOMNOpUHOHANBHAA KBAApaTy MPHAOHHON CKOPOCTH
TEUEHHUA H MMOWAAH YACTHUH, H 2) NPOTHBONONQMKHO HAMpAaBJAeHHAsH
CHJIA TpeHHA, YAepKHUBaKUIaa yacTHUy Ha AHe. Ilocaeamss cunma npo-
IMOPLUMOHA/NbHA Becy YacTHUR B BOAe 3a BeIUETOM TaK Ha3bBaeMON
MOALEMHOH CHUAEL U 3aBHCHT OT Ko3(dHUHeHTa TPeHHA, XapaKTepH3yw-
IeTo cTeleHb ClUenaeHNA YacTHIb C AHOM, T. €. ¢ APYTHMHM YaCTHILAMH.
AHann3 Ganalca NepeyucAeHHbIX CHA NPHBOAHMT K BhIpaXKeHHIO AR Tak
Ha3bBaeMod «HAUaNBHOH CKOPOCTH», NPU KOTOpOH HacTHIIA Ha AHe
TepRET CBOI0 YCTONUHBOCTB:

unﬂon =1 V gD (6.40)
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TAe a — KOo3(OHIKEHT, 3aBHCALIMA OT MAOTHOCTH YacTHILI H BOABI
¢opMEl HacTHUL!, KO3(PHIHEHTa TPEHUA U Ap.

Takum 06pa3oM, KpHTepHeM HaYajla ABH)KEHHS BJACKOMHIX HAHOCOB
B peKkaXx ABJAAETCA yCJAOBHE

tano = Uanog: (64 l )

rae tmpo — PakTHueckan npuaoHHAas CKOPOCTh TEUEHHS.

N3 ypasuenun (6.40) nyreM Bo3BefeHHsl ofeHX vacTedl B ILeCTyIO
CTEMEHb TOJAYYHM 3aBHCHMOCTb MeX/Ay «HauyaJbHOH CKOPOCTRIO»
H 00beMOM HIH BECOM NepeMelAaloUIHXCA YacTull:

Fg~ D* ~ tlo, (6.42)

Sta dopMyaa noJyuuaa Ha3zBaHWe 3axoxa IJpu, YTBepKAAOUIEro, UTO
BEC BJAEKOMBX HAHOCOB MPOMOPIHOHAASH IIECTOH CTENEeHH CKOPOCTH
reyeHud. U3 gopMyant Dpu cieayeT, 4To yBelHYEHHE CKOPOCTH TEUEHHSR,
HanpuMep, B 2, 3, 4 pa3a npHBOANT K yBEeJHYEHHIO Beca NepeMeIalommx-
€Sl YaCTHIL HAHOCOB coOTBeTCTBeHHO B 64, 729, 4096 pas. Jro kak pas
n ofbACHAET, MOUEMY Ha PaBHHHHLIX pekax ¢ MaJjlblMH CKOPOCTSIMH
TEUEHHS MOTOK MOMKET MEepeHOCHTb M0 AHY JHIUL MecoK, a Ha TOPHBIX
¢ GOMBIIMMH CKOPOCTAMH — TaJbKy M Aa)Ke OFpoMHbte Banyubl, Jas
nepeMeLieHHs T0 AHy NMecKa HeoGXoAMMBl TPHAOHHBIE CKOPOCTH TEeUYeHHS
e MeHee 0,10—0,15 M/c, rpaBua — e menee 0,15—0.5, raanku —
0,5—1,6, Baaynos — 1,6—5 m/c. CpeaHasa ckopocTe noToOKa AOAKHA
ObiTh eule Goablie,

BaekoMule HaHOCH MOTYT NepeMellaTheA 0 AHY pek AHGO COLIHBM
caoeM, AHGO B BHAEe CKONIEHHH, T. e. AMcKperHo. Bropod xapakrep
ABHMEHHA ANA peK HanGonee tunvdeH, CKONMCHHA BJASKOMBIX HAHOCOB
ApeACTABACHH AOHHBIMHM TPSAAAMH pa3iMyHOTO pasMepa (puc. 6.18).
Hanoch nepeMermanres cioeM O BEpXOBOMY CKAQHY rpsiAsl H CKaThBa-

8

f
2

S R R R R R R P

Puec. 6.18. [onuwe rpaskt Ha AHE pexn
B 1Bd MOCNeqOBATENEHEX MOMEHTa BpeMe-
o (f 0 2}

E

l

%

IOTCA NO HU30BOMY CK/AOHY (€ero HawlOH GJAH30K K YLy €CTeCTBEeHHOro
OTKOCA) B NOABAaAbe FPAAbL 3Aech YACTHIIEI HAHOCOB MOTYT OHITH €3aX0-
POHEHB!» HaABHTaOUleHcA TPAAOH H BHOBb APHAYT B ABHXKEHHe JHIUb
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Moc/e CMELLIEHHRA IPAALI HA BCIO €€ NoNHYI0 AnHHYy. O NOHHBIX rPAAAX kak
o pychoBnix ¢opmax cM. B pasa. 6.11,

6.10.3. JIBHeHHe B3BEINEHHBIX HAHOCOB

Baacuternste HOHOCHE nepeHOCATCA B TOJLLE PeUHOTO MOTOKA. ¥emopu-
€M Takoro nepeMeldleHHAa CHYXHT COOTHOMIeHHE

ut> w, (6.43)

rle #7— HanpaB/ieHHad BBEpX BEPTHKAJNLHAR COCTABAAIIAA BEKTOpA
CKOPOCTH TeueHWA B AaHHOH TOUKe MOTOKA, W — THApABIHUECKAR Kpym-
HQCTb H4aCTHIIN HaHOCOB,

BaxHefiltye XapakTepHCTHKH ABHXXEHHA B3BEUIRHHBIX HAHOCOB B pe-
KaX — 370 MYTHOCTb BOALI §, onpeaeaseMan no opmyae {6.36), u pac-
XOA, B3BELIEHHbIX HAHOCOB:

R == SQ' (6.44)

rae R B kr/c, s B kr/M*, Q@ B M*/c.

B3aBelwleHHBe HAHOCH pacRpefe/eHsl B peUHOM TOTOKE HepaBHOMEp-
HO: 8 NPudOHKbIX CAORK MYTHOCTb MAKCUMAALHA U YMEHbUAETCR NO
HANPABACHUIO K NOBEPXHOCTU, NPUHEM OAR 83BLULEHHLIL HANOCOB Boaee
Kpynasix Gpakyul 6picTpee, JAR HAROCO8 Meakux Ppakyuli — medaren-
Hee (puc. 6.19).

7} § xrim?

6.10.4. Crok naHocos y
CTOK HaHOCO8 pexu 6KAIO4aeT CTOK i
BIBEULEHHBIX U CTOK BAEKOMDLY HAHOCOS,
npudem 2Aasras poas obotuno npunadae- s
WuT e3sewennsir nawocas. Cuuraercs, t\2 \3

HTO Ha AOAI0 BJIEKOMBIX HAHOCOB TIPUXOAUT-
cA B cpeaveM aums 5—10% cymmapuoro
CTOKa HAHOCOB peK, NPHYEM C YBEJHUCHHEM /77777007 7777707

pasMepa pekH 3Ta J0AH, KaK TNpaBHJo,

Puc. 6.19. Tunnynoe pacnpeae-

YMEHLIIAETCH. AIEHHe MYTHOCTH BOAW 10 rAY6H-
{Ipedenvnbili cymmapuoitl pacxod Kax ue peusoro pycaa mpH Kpynuo-

B36QLUEHHBIX, TAK U BACKOMBIX HAROCOS, CTH B3BEUICHHELX HAHOCOB:

KoTopote MOMeT npu OQRHBIX ycaogunx ne- | —HanSoremed, 7 - cpexned.

PeNOCUTL PeKd, NI3bI8aiOT TPARCROPTUDY-

1owgel] cnocoBbHoCTBI0 NOToKA Ryp. COTNAacHO TEOpEeTHYECKMM H 3KCnepH-
MEHTA/NbLHLIM HCC/IEAOBAHHAM Ry 3aBHCHT MpeXie BCEro OT CKOPOCTEH
TeYeHHS M Pacxofla BOAKL

u3
Ry =350 =& Thaw Q. (6.45)
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rie Sy — MYTHOCTb BOfbl, COOTBETCTBYIOLLAA TpaHCAOpTHpyloled cno-
COBHOCTH MOTOKA, U — CPeAHAA CKOPOCTh MOTOKA, fep — €r0 CpefHan
ray6uHa, @ — CPEAHAs TUApaBivuecKas KpYMHOCTb YacTHL HaHOCOB,
B CoBerckom Colo3e v 32 pyfexoM npeinoXeHo MHOrO pasHelX dopmya
pHaa (6.45) Ilpu sTomM MYTHOCTH BOAB Syp, COOTBETCTBYIOULYIO TpaH-
CHOpTHpPYWINER CHOCOGHOCTH NOTOKA (T. €. MpeleibHO BO3MOXKHYIQ
MYTHOCTb TIPH AAHHBIX THAPABJHYECKHX YCJIOBHAX), YacTO BhipaXXalor
Kak QYHKUHIO cpeAHed CKOPOCTH TeYeHHS: Sy == av”, re a H n —
napaMeTpbl, MpHUYeM 7 H3MeHAeTca oT 2 ao 4.

B peanbHbix ycaoBusax ¢paKTH4ecKHil pacXold HAHOCOB B PeKe M TpaH-
CNOPTHPYIOLLAA CNOCOOHOCTL TOTOKA MOTYT He COBRAAaTb, UTO M CTaHO-
BHTCH MPHYHHOH PYCJIOBHIX AedopMaLHH.

CTOK HAHOCOB PEeKHM (MApeXKAe BCEro B3BEICHHbIX HAHOCOB) OGLIYHO
pacCUUTHIBAIOT MO MOCTPOEHHHLIM HA OCHOBE H3MEpeHHH CBA3AX pacxoaa
BOAH M pacxofa B3BeileHHHX HaHocoB R = f (). ¥ Takofi cBA3N nMmeT-
¢ ABe Ba)XXHbie OCOGeHHOCTH: OHA HeJHHe#Ha, TPpHYeM R pacrer Gblc-
Tpee, ueM (@, oueHb npHOGAHKEHHO 3Ty 3aBHCHMOCTE HHOTAa MOXHO
3afMHcaTb B BHAC CTETI€HHOTO YpDaBHeHHA:

R = kQ", (6.46)

rae, no H. M. MakkaseeBy, m = 2 <+ 3; OueHb 4acTO CBA3bL MeXay
R v Q oxkasbiBaeTcs HeopHo3HAYHOH (neraeobpaszunoii). D10 o6bsicHseTCA
HECOBNaAeHHEM H3IMEHEHHA B PeKaX pacXoAoB BOALI H PACXOAOB HAHOCOB
Bo BpemendH (puc. 6.20). MakchManbHas MyTHOCTE BOAb B peKax
(M MakcUManbHBLIE PACX0AH HAHOCOB TOXe) OGLIUHO ONeperKaeT MaKCH-
MyM pacxola BoAbl H OTMEYaercs Ha [oAbeMe MOJIOBOAbS HAH [1aBOAKA.
B 310 BpeMa nier HauboJee AKTHBHLIE CMMB TPYHTOB ¢ TOBEPXHOCTH
poaociopa.

C nomMmowblo rpajpuka cBA3H R = f (@) NO H3IBECTHBIM CPEAHHM

a) 5)

am!ﬂ R
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Pue. 6.20. Turuunpe rpagHKkH WIMEHEHHA pacx0Aa BoAE H BIBEIIEHHHX HAalioCOB
a H CBA3H MEXAY HuMu 6:
I — noAbEM NodoBoAbR, 2 — cliaf NOROBOLLA
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CYTOUHBIM 3HAUeHMSIM Q JIErKO ONpeAe/IHTL U COOTBETCTBYIOLLNE BEJIMYH-
unt R, Cpeanne pacxodbl HaHOCOB 3a /wGoil nepuoa R onpeaensmor
TOYHO TakK Xe, KaK H cpeAHHe pacxoan BoAH {cM. fopMyan 6.18—6.19).

Crox wawocog paccuuTHBawT Mo PopMyne, anarornuHoll (6.20):

W, = R Al (6.47)

rae W, B Kr, cpeAuHH pacXoA HaHOCOB R B Kr/c, HHTepBaJ BpeMeHH Al
B ¢. CTOK HAaHOCOB uyaule yAoGHee NpPEACTABHTL He B KWIOTPaMMax,
a B TOHHAX HAH paxe B MHAAHOHAX TOHH. B sTnx caAy4ganx NPHMEHAKT

(opmyaH
Wa(t) = R A{ 1078, (6.48)
Wu(maa. 1) = R At 1079 (6.49)

Ecau peub HAET O rofoBbiX BenndHHaX, To BMecto (6.49) 3anuceiBaloT
W, (man. 1) = R- 31,6 10° (6.50)

Modyﬂex CTOK( HQADCOB HA3HBAOT CTOK HAHOCOB B TOHHAX
¢ | km® maomaan sopocGopa:

M“ = WH/F (6-51)
JIns rofoBbIX BEAMHHH CTOKA HAHOCOB MOJYYHM M, B T/KM%:
My =R.31,5. 10%F {6.52)

Moayab cTOKa HAHOCOB XapaKTEPH3YET IPOZHOHHYID AEHTEJNBHOCTH
peYHHX NOTOKOB (HANMOMHHMM, OAHAKO, UTO aKTHuUecKas AeHylauus
B faccefiHax peK BO MHOro pa3 Godblie MoayJeH cTOKA HaHOCOR, paccUH-
TaHHOIO TOALKO YTO ONMCAHHKIMH cnocoGaMH, TaK Kak OrpoMHOe KOJHue-
CTBO CMBITHIX CO CKJIOHOB HAHOCOB He MOMajaeT B peKH, a OTJaraercs
¥ MOAHOXbBA CKJIOHOR, B ycThAX 6ajsoK, OBparoB, MajublX NPpHTOKOB, HA
noiMax).

Moayab croka B3BellleHHBIX HAHOCOR H CPeAHSA MYTHOCTbH BOAbL PEK,
TaK Xe, Kak H MOAYJAb CTOKA BOAM, HEPABHOMEPHO paclpefeNeHs No
Tepputopun. Tak, Ha ceBepe eBponeHckoii TEpPHTOPHH CCCP (rynapa,
flecHas 30Ha) OH YacTo He npeawiuaer |—2 T/KkM® B rog, B ceBepHol
M 3analHuix uactax Esponefickolt paBHHHW noBslmaerca Ao 10—
20 t/km%. Ha iwore esponefckoll Tepputopun CCCP on AoCTHraET 50—
100 T/¥M% a B psane paitonor Kaskasza — name 500 1/km? B roa. Jas
Gacceiitos HEKOTOPLIX PEK MHPA MOAYAL CTOKA B3BEUIEHHBLIX HAHOCOB
COCTaBAAET: ANA ﬂyﬂaﬂ — 80 1/kmM*, Tepeka — 370, Nuna — 4568, Xy-
anxs — 2200 1/km® B rog, MyTHOCT peK Takxe JOBOJLHO 3aKOHOMEPHO
pacnpejdensierca no treppuropun. Tak, Hanpumep, cpeaHAA roaoBas
MYTHOCTb peK Ha ceBepe enponefickoll uacth CCCP pecbMa Hepeluka —
10—50 r/m®, B 6Gacceiiuax Oku, duenpa, doua yeenduHBaercs 10
150—500 r/M nHa CeBepHoM KaBxase Moraa apesuiitaer 1000 r/m®
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M3 cymmapHoro roaoBoro CTroka HAaHOCOB BCeX PpeKk MHpa
(15 700 man. 7) HauGodsliad fonasd npHxoaurcs Ha [anr ¢ Bpaxmanyr-
poft (2180 mau. 1), Xyauxa (1640 max, 1), AMasonky (900 mau. 1),
HAuuzer (480 mau. 1.). Cpean nanboaee MYTHHIX pek Ha JlaHeTe —
XyaHx3 (cpeAnssi ronoBas MyTHOCTb BOALL Goaee 30 xr/m’), Uua, lanr,
STnusbl, AMyaapbs, Tepek (6oaee 2 kr/m?).

6.11. PYCJNOBBIE NPOUECCH
6.11.1. DuzuveckHe NPUIHHD 1 THAH3AUKMA PYCAOBBIX NPOUECCOB

Pycaoaste npoyeccot — 370 NOCTOAKKO NPOUCXOOALYUE UIMEHEHUR
MOPPOAC2UHECKO20 CTPOCHURA PLHHO20 pYcAa u nodmel, obycrosaentbie
delicreuen texyuiell sodo. Pycnosoie nponecchl MposiBASAIOTCA BO B3aH-
MOJEHCTBUY NOTOKA H Pycaa peKH. KOHKpeTHble NposiBJAeHUS PYCAOBbIX
npouUgccoB B BHAE H3MEHeHHA MOMOKEHHA H pa3MepoB pycia, AOHMB
M OTAENbHBIX PYCJAOBHX 00pasoBannil, T. e. B BUAE pa3MblBa HIH HaMHBA
AHa ¥ GeperoB, Ha3blBAIOT pycaossimu dedopmayusmu.

Pycaosete obpaspsanus, noABepraoliHec AedOpMalUHAM,— 3TO
CKOTIIEHHS HAHOCOB, CO3Ja0WHe XapakTepHble GopMul penbeda peHHOrO
pycaa H NoiMbl pa3HOTO pa3Mepa — MUKPO-, Me30- U MaKpodopMeL
K muxpogopmanm oTHOCATCH nepemelaoHecs B pycae AOHHLIE Ipaawl,
pa3MepH KOTOPHIX MeHblte rayGuHel pycha. Mesogopmsr — 310 TaKXKe
COCTORLLHE H3 HAHOCOB rPSAAH, HO OoJee KPYIMHOro pa3Mepa, COM3MEPH-
Mble yXe ¢ moNepeuyHbIMM pasMepaMH caMoro pycia. K mesotopmam
OTHOCSITCS peunsie fiepexarst, ocepedku, neboavwiue octposa. Makpo-
goprari Ha3bIBAOT KPYNHHE, MOPHOJOTHUECKH OAHOPOAHBIE YHRACTKH
PEYHOrO pycia, NPeACTaBASHHEIE OTHOCHTENLHO NPSAMOJHHERHBIMH yuac-
TKAMH, H3BHAMHAMH (M31YYHHAMH, MeaHApaMH), cHCTEMaMH PYCJIOBLIX
H NOHMEHHLIX pa3BeTBACHUH, yuacTKaMM TaK Ha3uiBaeMoro paspo-
caHHoro pycia (puc. 6.4). PycroBoie mpouecch HepasphlBHO CBA3aHbl
¢ FepeHOCOM B pPeUHOM AOTOKE HAHOCOB, B OCHOBHOM — BJEKOMBIX.
Huorpa pae rosopar, 4To pycioBbe npoliecchl — 310 dopMa Nepeme-
LW[EHHA BJEKOMBIX HaHOCOB.

H3yuenne pycsaoBbIX MpoiieccoB HMeeT G0JblOe NPAKTHYECKOE 3HA-
yeHHe, TAK KaK OT XapakTepa M WHTEHCHBHOCTH pyc/oBbX AedpopMallHid
3aBuCHT pafoTra BOAHOTO TpaHCMOpra, IKCAJAyaTalHsa BOA03aGOPHBLIX
COOPYXKEHHH, MOCTOBLIX NE€pexojoB, AIOKEPOB ra3o- H HeTENPpOBOJOB
yepe3 PekH H T. 1.

Qusnueckoft NPHYHRON PYCAoBLIX AedopMaunil ABARETCA HApPYUICHHE
Gananca HaHOCOB HA TeX WM HHbIX yYacTKax peuHoro pycna. Masmenenne
pacxoAa HAHOCOB BAOJbL NMOTOKA AOMKHO HeH3GeXKHO CONPOBOXKAATLCA
PYCAOBHMH AeopMalHAMH: NMPH YBeJHUYEHHH pacXola HaHOCOB BAODL
PEKH NOJIKEH MPOMCXOAHTDL PA3MbIE pYcAa (3po3uu), NPH yMeHbIIeHUH
PacxoAa HAHOCOB BAOJ/b PEKH — MAMOIB PYCAQ (AKKYMYAAYUR HANOCOB ).
Bechma XapaxTepHbl H3MEHEHHS COOTHOWICHHS MeXAy (axTHYeCKuM
pPACXON0M HAHOCOB H TPAHCTIOPTHPYIOWEHR cTOCOGHOCTLIO AOTOKA, O KOTO-
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poif peun uina B pasfene 6.9. [Ipy R > Ryp N0AXKHBL NPOHCXOANTH OTNO-
KeHHe HAHOCOB W HaMelB AHa, npH R < R.; — HaoGopoT, pa3MblB fHa.

Ilo nanpasaesnocTi pycaosvie Oegopmayun nodpazdernworca, ra-
xusm obpazom, ra dsa suda. pasmbia (3po3un) i HaMb8 (AKKYMYAALLA
narocos). Pycnosoie fedopMaliy NoAPa3AeNSIOT TAKKe HA 8€PTURANb-
Hble, KOTAA NMPOHCXOAAT H3IMEHEHHS OTMETOK AHA pycaa, H 20PU30HTAAL-
#bie, KOTAA HaAGMI0AA0TCA MONepeuHble cMemenns pyeaa. OObYHO 3TH
ABa BHIa pycAoBulX AeOpMalHE IPOHCXOAAT OAHOBPEMEHHO, HO B HEKO-
TOPHX CAyvanx MpeoGAafaloT NMepBbie, B HEKOTOPHIX — BTOpble,

PycaoBute gepopmaliy ¥ pyCc/IOBbe IPOLECCH IOAPA3ASIAIOT TAKXKE
Ha ABa THNA: nepuodudeckue (3rRAKOnepemednbie, 0OPATUMbE) W HA-
npaeaennbie (Heobparumbie). K nepHofHUeCKHM pycJaoBHM Aedopmaln-
AM OTHOCAT TakHe M3MEHEHHS pycJa, KOTOPhIE HEOAHOKPATHO MOBTOPH-
10TCAl H NOC/AE KOTOPBEIX PYCJO BO3BpaIUAETCH MPUGAHIHTEILHO B MEpPBO-
HauwanpbHOe NOMOXeHHe. D10 pyciaoBele AeOpMalUMH MpH ABHIKEHUMH
IOHHBIX TPAA, pPa3BATHH H3AyyHH u T. A. Hanpas.ieHHble pyc/aoBhe
fedopManny MpOABAAIOTCH B BHIE OAHOCTOPOHHKX H3MEHEHHH pycha,
HAMpUMEP NPH OAHOHANPABAeHHOM pa3MbIBE HJIH HAaMEIBE,

6.11.2. MukpodopMe peuHoro pycia H HX H3MEHEHHsn

Ecan B ruapasinueckoM JIOTKE, AHO KOTOPOTO BHICTJIAHO POBHBEIM
c/1oeM Necka, NOCTEIEHHO YBeJHYHBATE PACXOA BOABL, TO MMOC/E AQCTHKe-
HUA CKOPOCTAMH TeUEHHA HeKOTOPHX 3Ha4YeHNH HAHOCH NpHAYT B ABHXKe-
HHe. TlockoabKy pacnpelefeHHe CKOPOcTell TeueHHA B TypOyaeHTHOM
NOTOKe KpalHe HepaBHOMEPHO, HepaBHOMEPHO H ABHI>KEHHE ITHX HaHO-
coe. B peayasrate QopMupyioTea HeboJklHe AOHHKIE FPAAL — pudreau.
[To mepe yBesIHUEHHA CKOpOCTEH TEUEHHA BLICOTA ABHXYUIUXCA pudened
NOCTENEHHO BO3pacTaeT ¥ o6pazyoTca doxuote Gronet. T1pr fanabHelem
yBeJHHEeHHH CKOpOCTeil TeYeHMA MOXKeT npou3ofiTh paspylleHue AIOH:
HACTYIIHT TaK Ha3blBAEMAaRA 2Aa0KaR Pa3a OBUNERUR BACKOMBIX HAROCOS.
Hakouel, npy oueHb GO/BILHNX CKOPOCTAX TEHEHUA BO3SHHKAIOT AECHOAHDLLE
CTOAYLUE BOAHLL, A 3aTEM AHTUCKOHb, KOTOpbIE NepeMellaloTca BBepX [0
TEUEHHIO.

Pycnosuie gedopmaliii MpH ABHIKEHHH BCEX OIMHCAHHBLIX Bbille MHK-
podopM (AOHHEIX T'pAA) OGPATHME: TNOc]e CMEIUEHHA TPAALl Ha BCI ee
AJUHY AHO [IOTOKA B 3TOM MecTe NpHobGperaeT mepBOHANANbHEE OTMETKH,
[1puMep nepeMmemnenna rpad B pekax Gbln nokasan Ha pue. 6.18. Cko-
pOCTE CMelleHHA MBKPodOpM HA peKax oGulYHO He MpeBRILIAeT HeCKOJMb-
KHX METPOB B CYTKH.

BoicoTa AOHHBIX TPAA MOMET H3MEHATHCA OT HEeCKONbKHX CaHTHMeT-
poe no 4—6 m. Ha HeXOTOpbIX pekax pa3Mepel rpsfl COU3MEPHMEL € Y-
Gunofi pycaa. OOGLINHO TPAAL MeHbLLIETO pa3Mepa HaK/AaALIBAIOTCA Ha
rpsaN GoJblIero pa3Mepa, CO3AABARA UEMYD «UepapXuio» MHKpodopM
peuHOro pycia.

[lepexoa oT oAHOTO BHAA MHKpO(OPM K ApYroMy NPOHCXOAHT, Kak
HOKa2a/IH IKCIepUMeHTaNBHblE UCCASAOBAHUA, € YBETUUEHNEM KaK gucia
®pyna v’/gh, Tak ¥ OTHOWEHUA CKOPOCTH TEUEHUS K THAPaBJIUYECKOH
KPYNHOCTH 4acTHY HAHOCOB U/W, T. €. CTENEeHH NOABMHOCTH HAHOCORB.
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6.11.3. Me3odopMpl pEYHOTO PYCAa H NX H3IMEHCHHA

HanGonee THNHYHBIM BHAOM Me30(OPMbl pEHHOrQ pycia ABJAAETCH
kpynuas pycaosan epada — nepesar (puc. 6.21) Ilepekats BMecTe
C PacnoNOXEHHBIMH MeXAy HHMH NOHHMXeHHAMH — naecami obpasylor
Ha peKax CUCTeMbi nae¢ — nepexar. ITH CHCTEMH, KaK H ApYrue pycio-
Bble (POPMBI, MEAJEHHO CMELIaTCH BAOAL Pyc/ia; 3TOT NPOUECC COIpo-
BoXKAaeTc o0paTUMbIMH PYCAOBHIMH AeopManuaMH. CKOPOCTh CMeLle-
HHSL cHcTeM OOBIYHO He DpeBbllldeT HEeCKOABKHX COTéH METpoB B ToA.

9
B

""—'l‘-r"a-s—y—-'—--hﬁ

Puc. 6.2]. CxeMH NepekaTos:
@ ~- HOPMAABHOrD, § — MEREKGEHHOrD; § — BEPXHASR, 2 — HHXHAA NASCOBHE ACMIHHL, J —
HHAHHA (AeB0-), 4 — BepxHHA (npapoGepewiHbe) nofoduHn nepekara, 5 — KopHTo, 6 —
rpeleHb, 7 — noaBaabe Mepexara, § — 3aTOMCKAA YACTh HHMHEA NASCOBOR AQMBHH, 9 —
AKUAA HARGOALUIEX rAYGHH

HaunGonaee xapakTepHHMH 3J€MEHTAMHA CHCTEMB Nec — Nepekar fiB-
AFIOTCH BEPXHAA H HHXKHAA NALCOSbIE AQUWUNbL W @epXMUL W NUNCHUL
(dan neso- ¥ npapoGepexHut) nobounu nepexara (cM. puc. 6.21).
[Mepekar npeacrapasier cobofi KPYMHYIO PYCJOBYIO T'pAdy, Nepecekalo-
mylo pycao noa yraom 20—30° Bepxuuii no TeueHuio cKIOH FPPsAH
Gosee nosorult, HE30ROH oTKOC (nodsasse nepexara) — Godee KpyToil.
Han6osee menkHe yacTh rpaasl — nprHbpexHule OTMENAH — HOCAT Ha3Ra-
Hue nofounerd. Hanbonee rmy6okas uactb nepekata MeXAy CMeXHHIMH
NJIECOBbHIMH JIOIIMHAMH Ha3blBaeTCA KopoiToM nepekara. Uepes Hee
H NpOXOAAT AHHHA HauGoabwux raybus ¥ dapsarep. Hanboaee medxo-
BOAHLIA ydacToK hapeaTepa Hajl MepeKaTOM Ha3blBaeTcR 2peluem ne-
peKkara.

[TepekaTtwl Mo CBOeMy CTPOEHHIO GWBAlOT TpPeX BHAOB: Repesasbt —
nepekaTsl C TJIaBHHMH H HeGOAbUIMMH H3MeHEHHAMH OTMeTOK AHa Oes
pesko Bblpa’XeHHOTO NOABAJbA, HOPMOAAbHBIE -— NEPEKATH C XOPOLIO
BhipaXKeHHHMM nNoABaJibeM, HO Ge3 peskoro HcKpHB/aeHHs dapraTepa
(puc. 6.21, a), nepekowennste (cOeuxyToie}) — NepekaTH C pe3KUM Ke-
KpHBJeHHeM daprartepa (pHc. 6.21, §). Te nepekaTsl, KOTOPHIE BCJAEACT-
BHE JUGO MaduiX rAy6uH Ha rpebHe, NHO0O CHALHOrO HCKpHBIeHHA dapBa-
Tepa co32al0T NpPeNATCTBHE CYAOXOACTBY, HA3LIBAIOT AUMUTUDYIOULUM,

Hanbosabmasn ckopocTk NepeMeLleHHs XapakTepHa A1a NepekaTos Ha
‘IpAMOMMHEHHKHX Yy4acTKax pycia. OHa Bo3pacTaer ¢ yMeHblileHHeM
kpynHocty HauocoB. [lo aanunM P C. Yanosa, cxopocTb cMeuieHus
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tioGouHell nepekaToB Ha peke Buluerpe coctasaser 256—250 m/roa,
Jlene — po 800, Amyaapee — po 1000 m/ToA.

Ins GonblIMHCTBA MepeKaToB ¢ NecdyaHblM JHOM XapaKTEpHH A0BO-
JbHO CBOE0Opa3Hble Ce30HHLIE U3MeHeHHd orMeToK AHa. Ha moaweme
NOJOBOABS MPOHCAOAHT HAMblB NepeKaTa, Ha chafie MOAOBO/bA H B Me-
’eHb — pa3MmblB. Pa3Mume mepekara oGbACHASTCA BO3pacTaHWeM YKIO-
HOB BOAHON [OBEPXHOCTH H CONYTCTBYIOUIHM YBEJHUEHHEM CKOPOCTEH
tedenn. Hamomuum, 4To B UeOM B NepHOA NOMOBOALA YK/IOHH Ha
nepekare MeHblle, HeM B MeXeHb (pa3a. 6.3.6). Jaa naecoe xapakrep-
HH, HAODOPOT, Pa3MBIE B NOJOBOAbE H HAMLIB B MEXKEHbD.

Jpyrofi Bua me3sodopm peddoro pycia — ocepedsiu — NOABHKHHE,
He coeaAHHEHHHe (B OTVIHUHe OT nobouHell TlepekaToB) ¢ feperamH W He
3apOCUINE PACTHTENLHOCTbIO oTMeAH. OcepeAKH 4acTo BO3HHMKAIOT Ha
nepeKkaTax, BbI3LHIBasA pazfeseHHe (appatepa Ha ero rpefHe Ha ABe
BETBH.

6.11.4. Makpodopmbl peuHoro pycAa H nX H3IMeHEeHHn

B oTHOCUTEABHO npaMOAudelnbix pycaax (cM. pHc. 6.4, @) BHH3 mo
TEYeHHIO CMEILaloTCs Kak Me30(opMel (nepeKarsl, ocepeakH), TaK U MHK-
poopMBEl (AQHHBIE TPAAB pa3AHHHOTO pa3Mepa). Bo MHorHx cayuasx
cMelaKmuecd ToGOUHHN [epeKaToB NPefoXpaHAT KOPEHHbIE HAH NOH-
MeHHbEe Gepera NPAMOAHHEHHOTO pycaa OT pa3MbiBa.

BecoMa cBoeoGpastnl pycaocasie dedpopmanuu 8 uzsusucroix (me-
andpupyowux) pycaax (cMm. puc. 6.4, 6). Takue aedopMauny npeacTan-
AR10T cofol UHKINUECKHe MpoleccH MOCTENEHHOTC YBEeJHUEHHA H3BWIH-
CTOCTH pycsia Gaaroaaps pasMblBy ero Geperos, pa3BopoTY H CMEUIEHHID
H3AYUHH (MeaHIpoB), 3aBepllalOLI¥ecs TPOPHLIBOM llepellelika co
copam/aeHneM pycna (pue. 6.22). 3ateM mpouecc pa3BHTHA H3NYUHH
noBropAeTca. BaXHo oTMeTHTh, 4TO ONHCAHHLEIA TPOLECC CONPOBOXKAALT-
cf H3MeHeHUeM YpOBHEHN BO/b! Ha y4acTKe peKH: ¢ yBeAHYeHHeM H3BHAH-
CTOCTH OH HOCTENeHHO NOBHILAETCHA, a B pe3yibTaTe CIPAMIEHHA pycia
noc/je NpopbiBa MepelledKa — Pe3Ko NOHWKAETCS.

f
m A [ ;I e
72

= =

Pue. 6,22 Cxema cMellleHHA K H3IMEHEHHA GOPME H3NYYHHB:
! — yyactox pasmwaa Gepers, 2 -— cTapnila

B u3JyuHHAX HaXOARTCH CHCTEMbl TAYOOKHX (nJechl) ¥ MedKuX
yuacTkoB (nepexatst). [Tnech o6bYHO RpHypoueHBH K ydacTKam pycaa
¢ HauGoabllIel KPUBU3HOMN, MepeKaThl — K MPAMLIM (IepexoAHHM) yuac-
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TKAM pyc/1a MEKIY CMeXHBIMM H3JyUYHHamu, 2TH o6pa3oBaHua Ha
U3BHAHCTHEIX yUacTKaX pycna foJiee cTaSUIbHE B CBOEM MOJAOMEHHH, YeM
Ha OTHOCHTEJNBHO MPAMOJHHEHHHIX ydacTKax pyc/a.

CMeueHHe ¥ MCKPHBJSHHE H3JYYHH COMPOBOMNAASTCH 3HAYNTETLHEI-
MH TOPH3OHTAAbLHLIMK pPycaoBEIMH Aedopmannamu. HanGoabiune pa3Mbl-
Bhl (AOCTHraliHe ASCATKOB METPOB B T0/l) MPHYPOUEHHI K BOTHYTHIM
GeperaM Ha H3rHOe pycsa, rae B NOTOKe BO3HHKAET nonepeuHas LUPKY-
asuua (pasa. 6.8)

B nmpouecce pa3sBHTHA M3JNY4MH NPOHCXOAHT OGMEH HaHoCAMu MeXAay
pycnoM H no#Moli. Hepeako v caMa nofiMa opMHpyeTCR B pesy/ibraTte
06pa3oBaHis M3JAyUMH, MX CMeLIeHWA H npopbia. Ha noiliMax uacto
OCTAIOTCA caelbl OHBIIHX YYaCTKOB pycha — crapuiybi.

CBoeoGpasuble pycnoBole fedopMmauud HaGHIOAAOTCA B pycaax,
paszsetaaennbix wa pykasa (cm. puc. 6.4, g). Pasanuanr nmoAMeHHYw
H pycAoByl MHOTOpYKaBHOCTh. [loliMeHHele pykaBa 06bluno GoJjee cra-
GuibHE NO CpaBHEHHIO ¢ BHyrpHpyc/aoBuiMH. [lpu pycnoBoft Muoropy-
KaBHOCTH B TIpeAenax pycia HaxoAATed ynopaoouerHvie ocrposa; AR60
OMHOYHEIE OCTPOBa, NHOO 3aKOHOMEpPHHEe LenoUKH OCTPOBOB, pacmono-
#EHHBIE B [UAXMATHOM NOPAAKE WM TATOTEIOLIHE K OAHOMY H3 Geperos,

Kak nofiMennsiM, Tak H BHYTPHPYCJAOBBIM PyYKaBaM CBOHCTBEHHLI ABa
B3aUMOCBR3AHHKIX NPOLECCa: NepepacnpeAeneHHe CTOKa BOAK H HAHOCOB
MeX Ay BOAOTOKAMH M OTMHpaHWE (3aH/JIeHHe) WIH aKTHBH3aLuA (pa3-
MLIB) 3THX BOAOTOKOB. PyKaBa, yBeJUUMBAOUHE CBOH CTOK, AKTHBHM3H-
PYWOTCA, YMEHLIRAKUWINE — OTMHPAKWT HAH TePAKWT CBOKW AKTUBHOCTD,

W nakoseu, HeoSxoQHMMO ynomaHyTbh pycaoBule aedopMaunHH B Tak
Ha3ulBaeMblXx pastpocansvix pycaax (cM. puc. 6.4, 2). B pycaax sroro
THIIA BHH3 N0 TEYEHHIO MepeMellaloTcs MHOTOYHC/AEeHHHE HeYRops a0ueH-
HhEIE H BechMa INOABHXKHLIE OTMEJNH — OCEpPEAKH M OCTpoBa pa3HOro
paaMepa. Pa3fpocanueie pycia oueHb HEyCTOHUMBHI H HM3MEHUMBHL
O6biuH0 OHH HaGAIOAAIOTCA HA PEKaX ¢ TNOBHIIEHHBIMK CKOPOCTAMH
TEUEHHA, ¢ MEJKMMH H OUeHb MOABHUXHLIMM HaHocaM¥ (Ha Tepexe,
Awmyaapbe)

6.11.5. Hedopmaunn nposoasHore npodmuan pycaa

[Tpoponehuéi npoguaer pedHoro pyciaa HCNLITHBAET HaHGOJLLIAE
AedopMalyi npH Hanpae/JeHHEX (HeoGpaTHMBIX) pYCAOBHX Npoileccax.
Xapakrep u HanpasreHROCTs Jeopmayut nPodorsHo20 npodura pycan
BABUCUT OT U3MEHERUR (PaKTOPOs, ONpPeferRIOWUX TAK NA3bieaeMoili
soipaboTannsili npodossasill npoduss. YKIOH B KaMA0# TOUKE TAKOTO
npouas fo 3aBHCHT OT TPEX OCHOBHLIX (PAKTOPOB: CTOKA BOAM, XapaKre-
pH3YeMOTro CpeAHMM MHOTOJETHHM PacXOAOM BOA! Q, CPeAHHM coaepxa-
HHEM B TIOTOKe HAHOCOB §, CPefHeH KpyMHOCTLIO HAHOCOB, Jencallkx Ha
ade, D. Ceaap mepeunc/ieHHX (AKTOPOB BecbMa MpHGNHIKEHHO MOXeT
GhITH 3anKcaHa B BHAE YPaBHEHUA

Io = KQ*s¥D?, (6.53)

rae x ~ — /g, 4 ~ %5, 2z~ "/
176



Ecan 661 MYTHOCTB BO/bI H KPYNHOCThL HAHOCOB B/l0Jb PEKH He M3ME-
HANACL, TO AHHCTBEHHHM (PaKTopoM, ONpeASSAIOUINM KPYTH3HY Bhlpa-
GOTAHHOTO NPOAOALHOTO Npoduaa, Sei1 66 pacxo Boabl. [lockonsky oH
HEYKIOHHO YBe/JHUHBAETCA OT HCTOKAa K YCTBIO PEKHM, a CBA3bL YKJOHA
¢ pacXOAOM BOLLI Ha pa3HblX ydacTKax peku coraacHo (6.53) obparunas,
KPYTH3HA MpPOAOABHOTO RNPOGUAA OT HCTOKA K YCTbIO AOMXKHA yMeHb-
warbed, 4To M HabawAaercA B AekicrBureabHoctH. Popmyaa (6.53)
AO3BOJACT KaUCCTBOHHO OUCHUTL BAWAHHE Ha BEPTUKA/JIbHLIE ,u,ed)opma-
MK RPOACALHOTO POQHAA pPeKH H3MeHeHHS ONpelenflollna PaKkTopos.
YeBenHueHHe cTOKA BOAbLI W YMeHbLIEHHe COAepKaHHA B BOJAE HAHOCOB
JOMACHO FPHBECTH K YBEJHUEHHIY KPYTH3HB MPOAOG/LHOTO Ipoduas
¥ K €ro NOHAMKEHHIO, UTO MOXKET MPOH30HTH NHWbL B pe3ybTaTe Bpe3anus
pycia. YMeHblgHHE CTOKa BOABI H YBeJHURHHE MYTHOCTH JOJNHO
IPHBECTH K YMEHbUIEHHIO KPYTH3HB MPOAQABLHOrO NpOoQHAS H €ro 1OBhI-
IIEHHIO, UTO MOXeT OblTh JIHIUbL NPH OTAOKEHHH HAHOCOB.

OrMedeHHbIe MpoOleccs TOHHAKEHHsT W MOBBIILIEHHA NPOAOALHOTG Npo-
($HIA IPONCXOANIM HA MHOTMX PEKAX KaK PEaKUHMA HA BEKOBLIC W3MEHe-
Hua ux BoAuoCcTH. CBHAETENLCTBOM BpPe3aHMA pyce] B MHOMOBOAHME
NepHOAB ABAAICTCA PEUHBIE TERPaci.

CpoeoGpasnbie AedopMalii MPOAOALHOrO NpoHAA TPOHUCXOAAT HpU
u3MeHeRuU 2aa8n020 0asuca 3po3ud  (yPOBHA NPHEMHOTO BOAOEMA,
B KOTOpHw Bnaflaer peka) [loBuileHue yPOBHS APUEeMHOTO BOAOEMaA
COMPOBOXKAAETCA OTIOXEHHEM HAHOCOB M MNOBHIIEHHEM NpOAOTLHOIO
ApodHA, a NOHHKEHHe YPOBHSA NIPHEMHOTO BOAOEMa — pa3MBIBOM pycaa
H ONyCKaHHeM npoAoAsHOTO npoduns. OaHako GeBAIOT U HCKIIOUSHHA:
NPH OUeHk MAJOM YKJIOHE OGHAKAOWerocs AHA BOLOEMa MpH CHHMKEHHH
€ro ypOBHA BO3MOMNKHO He Bpe3aHHe, a OTIONKeHHe HAaHOCOR H MOBHILIEHHe
npofoasHoro npodpraa. Takue npoueccst HAGNOAANHCE B YCThAX HEKOTO-
peIX pykaBoB JenabThl Boarn B neprop nmapenna ypoeus Kacnuitckoro
MOpA, B YCThAIX HEKOTOPHX peK, BAaiawuux B o3. CesaH, B mepHop
GHICTPOrO CHUMKEHHA eT0 YpPOBHA.

HeobpathMele pycnoBele AePOPMALHR NPOHCXOAAT BHILIE H HHMXE
rufpoysnos Ha pekax (pHc. 6.23). B pepxuem Gvede (BeilUe MIOTHHLI)
06yC/IOBAEHHOE NOANOPOM yMeHblUeHHe TPAHCROPTHPYWILEH cnocobHO-
CTH NOTOKA NMPHBOAHT K BO3HHKHOBEHHIO COOTHOIleHMA R = R, uTo
CONpPOBOAKAAETC OTJAOMEHUEM HAHOCOR, T. €. 3QUACHUEM U 3AHECEHUEM
sodoxpanuauwa (cM. pasp. 8.7) B nuxuem Obede (HHXKE MIOTHHBI)
B pe3yibLTaTe yMEeHLIUEHHH pacxolda HaHOCOB (4acTh HX OT/IOMHAACD
B BOAOXpaHHNHLIE) H HEKOTOPOTO yBeIHUEeHUs TpaHcNopTupyloulel cno-
COGHOCTH MOTOKA CKJIAALIBAETCHA COOTHOWeHHe R << Ry, 4TO Beger
K pasMEIBY AHA H MOHHKEHHIO NpoAo/inHOro npoduas pexku. Hemocpea-
CTBEHHO BOIU3H MAOTHHLI HAXOAHTCA YUACTOK MECTHO20 NA3IMBLED, TIYGH-
Ha KOTOPOro HHOMAa AocTHraer AecATkKoB MeTpo. Ha Gonaee nporsiked-
HOM ydacTKe HHXE TJIOTHHBI oTMedaercs obwiull paambte, KOTOpbH Mo
Mepe BOCCTAHOBAECHUA HArpy3KH NOTOKa HAHOCAMH MOCTEMEHHO 3aTyxaer
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Pue. 6.23. Cxema sanieHdd u 3aHeceHnd Bepxuero Obedha B pasMblpa
HuMieroe Gvepa ruapoysaa:
{ — mnotnaa, 2 — ypoBeHs BOAB M AHD PEKK L0 CODPYKEUNA BOAOXPAHHAKILA,
3 — Teno 3aneceHds DOACKPAHMANLLA KPYNHWMA HAHOCHMH, 4  Teno 3ante-
HAA BULOXPAHHAHILA MEAKUMH HAHOCAMH, 5 — IOANODHWA YPOB&HL BOAW
(fAH¥) B BOJIOXPAHWIHLLE ADCAE COODYMEHHA NJOTHHW, 6 — TO Me nocne
2AKACHAA N 3AHECEHAA YACTH BOAOXPARYARDIA, 7 — PAIMBLIB PYCA B HAMHEM
Ovede, § — ypodenb BOANW B KHMHEM Gpede nuche pasMbisa

RHH3 NO Tedenunto. JIMnHA yuacrka oSulero pasMBIBa HHXKE IOTHH MOXET
JOCTHTaTh AECATKOB H COTEH KHJIOMETPOB.

Bcee ynomsiayThle Beillle Mpoiecchl BepTHKaAbHeIX AedopMalHi I1po-
AONBbHOrO NpoHUAT PedHOTO pycia TPOABJIAIOTCHA He TOABKO B U3MEHEHH-
X OTMETOK /IHA, HO H B CONYTCTBYIOUIMX HM H3MEHEHHAX YPOBHEN BOAHI.

6.11.6. YcrofiunsoCcTe pevHoro pycaa

¥croduusocre peunceo pycad, T. e. CTeneny e20 npotusodedcreun
PA3MBIBY, TEM 601’”3”.{8, HEM MCHbLE CKOPOCTh TEHEHUR U COOTBETUTBERAD
MEHbUE PAIMBLBAIOWAR CHOCOBROCTL NOTOKA U HeM Boabute CONPOTURAR-
eMOCTo PYCALd PA3MDIBY, KOTOPAR ONpedeARETCA KPYNAOCTHI0 HAHOCOS,
Poprupyouux JRO. CBARAHKOCTLIO RAROCOR, cageaoujux Gepeaa, 3a-
KPenAIOU UM BARSHUECM PUCTUTEAGHOCTH Ha Gepelax, UCKYCCTBEHHbBIMU
BAULUTHOIMU MEPONPUATUAMU 4 T. 0.

¥ cTORUMBOCTE pyciia MOMHO OXapaKrepHIOBATh KOJAHUECTBEHHO, CO-
NocTaBAfAA PAKTOPH, NPENATCTBYOUIHE H 6JarORPHATCTBYIOWIME PA3Mbl-
By. OZHMM M3 TAKHX KOJMUECTBEHHBIX TNOKa3aTeNel CAYyKut xoagduyn-
enr ycroduusocru pycaa B. M. foxruna:

Ky, = D/AH, (6.54)

rie D — KpynHOCTb AOHHLIX HaHOCOB B MM, A H — naaeHHe ypoBHS,
M/Km. [ToBHUIEHHIO YCTOHUHBOCTH pYCadd M YBEJAHUEHHIO KO3PdHIHeHTa
K cnoco6CTRYIOT YBEAHHEHHE KPYITHOCTH YaCTHIL HAHOCOB H YMEHhIIeHHE
ckopocTell TeueHNA, KOCBEHHOH XapaKTePUCTHKON KOTOPBIX CJYXKHT BeJH-
yuHa nagenns. [lo JloxTHHy, yeTofiuNBRE pycha, B KOTOPHX OTCYTCTBYeT
NMOCTOAHHOE ABHKEHHEe HaHOCOB, uMelT K Bonee |5—20, y oTHOCHTEIIb-
HO YCTOMYMBLIX PYCJ € NMOCTOSAHHBIM NEPEMEIEHHEM BJEKOMLIX HAHOCOB
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Kn ~ D, HaKOHell, ¥ peK C HeyCTOHUHBLIM PYCJAOM H BeCbMa MOABHAKHLIM
aHoM K; MeHee |—2.

YcrofiuuBpte pycaa xapakTepHH AJS peK, NOHHEIE OTAOMEHHA KOTO-
pbiX NpPeACTaBJAeHbl Ta/euHblM, TaJjeuHO-BANYHHBIM H JaXe BaJdyHHO-
TALIGOBHM MatepHataoM. Pycioesie AeQopMallH HAa TaKHX peKax Kpaline
MeAJIeHHEl H HeBeJHKH o Maclitaly. TakoBH pycaa pek Angana, Bepx-
wel Jleuvl, Bepxuero Euncen, Aurapsl, Bepxuei Kamsl, Uycosoii, Besoi.
HaumeHee ycToHYHBH peyHble pycia, CIOXKEHHBE MEJAKOReCYaHLM MaTe-
puajoM. K uuciy Takux pek OTHOCATCA MHorHe pekH Cpeanelt A3um,
HanpuMep AMyaapba, ¢ HCKIIOUHTEALHO HHTEHCHBHBIMH PYCAOBLIMH Je-
tdopmanHamn. B HekoTopbix cayuyafix Ha TakMX peKax HaGawpaercs
Jedizuw — OuicTpoe paspyieHue Geperos.

6.12. TEPMHYECKHA H NEAOBBIA PEXHM PEK

6.12.1. Tennosofi Gananc ydactka pexu

Hamenenun temneparypst 800bt 8 pexe GAURIOT KA MHOSUE BANCHDIE
YepTHl eg eudpoAOZUYECKO20 PexcuMa; NeoBpe ABAeHAa (nen oGpasyer-
CA JHIL NPH CHHKEHHH TeMnepatypnl BoAn Ao 0° C), xumuueckue
H GHOJIOrHYeCKHEe npolecchl (0T TeMnepaTypbl BOAE 3aBHCHT, HallpHMeEp,
pacTBOPHMOCTb Ta30B, GLICTPOTA MHOTHX XMMHUECKHX peakUMH, *KH3He-
AeATeABHOCTh OPraHH3MOB H T. A.), MEPEeHOC B3BELISHHHX HaHOCOB
NOTOKOM (FHApaBJAHYECKas KPYTHOCTE MEAKHX YACTHIL 3aBHCHT OT BA3KO-
CTH, @ OHA, B CBOIO oUepeab, OT TeMIepaTyphl BOAH) . TeMnepaTypa BOAH
olipeaeNseT HaPAAY ¢ MEHepaJH3alliell H XHMHYECKHM COCTAaBOM pacTeo-
PEHHBIX BeillleCTB KayecTBO Boabl. Temneparypa BoAbN — BaXKHblit NMOKa-
3aTenb IPH HCMNOAL3OBAHWH BOA B X03fIRCTBE, HanpHMep B OXJAaAHTEAb-
HbIX YCTAHOBKAaX, M B GHITY.

H3aumenenue temneparypot peunott 8006t — CAeQCTEIE UIMEREHUR (O~
CTABARIOULUX TENA0B020 HAAAHCA CAHHO2O YYACTKA PEKIL.

[TpumeHumM K yuacTKy pekn ofuiee ypaBHEHHE TelioBoro GaflaHca
A8 awéoro BoAHOTO o6bekTa ruapocgepw (2.7). [lepennmem sto
yPABHEHHE B CAeAYIOLleM BHAE:

A®=6,—86,+4+B8+C, (6.55)

rae A6 — n3MeHeHHe KOJAWYECTBA TeMda B BoAe 3a HHTEpBAad BpeMeHH
At, By — Tel10, ROCTYNAKUIee BMECTE ¢ peyHOH BOAOH uepe3 BepXHHHR
CTBOP ydacTka, 8, — Tenao, yxoadllee ¢ BOAOH 4eped HHXKHHH CTBOP.
H 6, v 8, B eaUHHLY BpeMeHU paBHH CppQT, rae ¢, — yAeabHAR TemJo-
eMKOCTh BOJIE], p — €@ [IOTHOCTh, ) — pacxol Bodwl, T — reMnepaTypa
Boabl. A 03HAUaeT CYMMY BCeX KOMIOHEHTOB TenaoofMeHa yepes rpaHu-
Ly «TOBEPXHOCTb PEKH — BO3AYX». JTa CYMMa BKAOYaeT PaAHallHOHHBIH
GanaHc 3ToH ToBepXHOCTH R cormacHo $opmyae (2.6), npuxos HIH
pacxoA TenJa B mpouecce Tenoobmeda ¢ armochepoit 8. v B, Temo,
ROCTYHBUIEE BMECTE € aTMOC(ePHEIMH ocaakaMy O, NpUXOA Teraa npH
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KOHAEHCAUHH Oyony U pacxof TenJa NpH UCapeHHH BOAbl Ouen. B — 3T0
CYyMMa BCE€X KOMTNOHEHTOB TENJ00OOMEHa YePea rPannily «BOAA — TPYHT»:
NPHTOK WIH OTTOK TEMJa ¢ TPYHTOBbIMH BOAaMH OF W O, NPUXOA uan
pacxof Temaa B npouecce Tenaoo6mena ¢ rpyHTamu €3 1 65, Beauuuna
C ofbefuHAeT cAaraeMoie, CB3aHHble C TENJOBLIMH MPOLECCAMH B Ca-
MOM NOTOKe (Tel10, MoAydYaemoe TNpH NEpPeXofe YAcTH KWHETHUYeCKOH
IHEPrHU B TEIIOBYIO, T. €. TIPH THCCHMANHH IHEPTHH By, NPUXON TENMA
npH A1ef006pa3oBAHUN Oy H PECXOA NPU TAAHHHU JbAA Bnsl. Ouona, Bucny
Oea, Ona ONpesensioresn no popmyaam (1.11) — (1.12). INpuxon renna
BCACACTBHE AHMCCHNAUMM 3HEPTHH Oy B €AHHHLY BpPeMeHH YHCNEHHO
papeH 3aTpaTe MeXaHWYeCKOH 3SHEPruM MOTOKA HA MpPeoHOAeHHE CHJ
Tpenun T = pgQIl, rne p — naotdocTb 8OAH, g — ycxopeHue csobon-
HOTO NajeHust, @ — pacxol BoAbi, / — YKNOH BOAHOH NOBEPXHOCTH, ! —
AAHHA y4yacTka pekd. OObIYHO B,pc — BENHYHHA BecbMd Manas, HO Ha
pekax ¢ 6ObUIMMH YKAOHAMH MOMET GbiTb COH3IMEPHM2 € BEJHUMHON
Tenaoobmena soib ¢ poaayxoM. HanoMHHM, UTC H3IMEHEHHE KONHUYECTBa
Tena A8 papHo ¢, pV AT, rne ¢p — yaeAbHAA TelJ0eMKOCTh BOJB,
( — ee MIOTHOCTb, V — o6beM BoAn, AT — H3MeHeHHe TeMnepaTyphl
BOAW 32 HHTEpPBaJ BpeMeHH Al

Beipasus A © B (6.00) uepes c,pV, nonyuum, 4To H3IMeHEHHe TEMIIE-
paTypsl BOAblI HA y4acTKe PEKH 3a WHTepBAN BpeMeHH A GyneT pasHo:

9. —0,+A+B+C
= (6.56)

AT =

HanGonblwiee aHauvende B YypaBHeHHH TENA0OBOTO 0ajaHca WMeloT
ygensl: A, roe sa)HelilHe COCTapAAKLEHe — pajMauNOHHBIA OalaHc
n Temaoobmen ¢ aTtmocgepott, u C, koTopud npuoGperaer 3aHak nawoc
B epHOA NeA000Pa30oBaHNA ¥ MHHYC B Neproi TasHHR Absa. CooTHoMe-
HHE COCTABNAIOWMX Tennoporo GanaHca uamensercs Bo ppemenn. Co-
OTBETCTHEHHO HOJMKHA M3IMEHHTBCH o TeMhepaTypa poAbl 8 peke. Tak,
JETOM BCAIRACTBHE NONCHKHUTENBHOTO pajHainionHoro 6anaHca u MocTyn-
JeHust TENAa w3 aTtMocdepbl CylIeCTBEHHO BO3pacraeT BeanuuHa A;
TeMneparypa BOAB NOITOMY AoMKHA nopbillathest. [lozaHell ocedbio
BesunHa A CTaHOBUTCA OTPHLATENLHOM, U TeMneparypa BOAb MOHHKA-
erci. Ha orgeabHblx ydacTkax, rae BCTPeUalOTCR KPYMNHHE BHXOAH
IPYHTOBBIX BOJ, HAUHHAET UTPaTh podb W uied B.

6.12.2, Tepmsuuecknil pexkum pex

[Tockonbky TemmepaTypa BOAHW B peKe, KaK cAeAyeT M3 aHadu3a
ypPaBHeHHR TENA0BOro $aJatca yuacTKa pexd, pearypyer Ha MeTeopono-
ruueckue GakTopel (H3MeHeHHS paiHauHOHHOro GanaHca, TEMOepaTyphl
803/yXa), OCHOBHaA NPHYHHA BPEMEHHEIX H3MEHEHHA TEMNEPATYPbl BOAK
B pexe — MeTeopoJorHueckas.

B ycnoBuax ymepenHoro kanmata HauGosee THOMUHBL Ce30HKbLE
uaMeHenun Temneparypeo: 60del @ pexax (puc. 6.24) 3umofi nog Jens-
HHM [OKPOBOM BOA2 Y MOBEPXHOCTH PeKH HMeeT TEeMIEPATYPY OKOJO
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0° C. Becnoii B nep1oa noBbINIeHHR
TeMIepaTypsl BO3JAYXa U OCEHbIO
B NEPHOA ee NOHHMEHHA H3MeHe-
HHA TeMOCPATYPBl BOAB CACAYIOT
¢ HEKOTOPBIM OTCTABAHHEM 32 M3-
MEHEHUAMHM TeMilepaTypu BO3AyXa.
MakcumanbHas Temnepatypa so-
Jbl MC BelHYHHe MEeHbLIE MaKCH-
MaJdbHOH TeMnepaTypnl Bo3gyxa
(nanpumep, na pexkax [loamoc-
KOBbt 3TH TEMNEpaTypbi COOTBET-
CTBeHHO paBHnl 22—24 u 28—
30° C) n nacrynaer HeckObKO To-
3MEe MaAKCHMaJBHOH TeMmepaTtypol
poaayxa. B cBasu ¢ TeM, 4TO TeM- Puc. 6.24. TunHYHOE H3MEHEHHE TeMNepaTy-
NEpaTypa BOAN B pekax, Kak npa- ol BOSAYXa p(gu)m;’r:ﬁ‘:‘mﬁ}af““ pek yme-
BHJIO, He MOXKeT npﬂoﬁpeTaTb or- 3 -— nemocrae, 4 — nenoxon
pvllaTenbHble 3HaUEHHs! (MMepeox-
JaXAeHNe peyHbIX BOA 10 OTPHILa-
TeJbHLIX Temmeparyp 6e3 3amep3aHHf HHOTAA MPOHCXOAHT B cayuae
OTCYTCTBHS FIEP KPHCTAMNAH3AUKH ), CPeIHAS TOAOBAS TEMIePATypa BOAH
B PeKax 3aMeTHO Bblllle, YeM CPeAHsIA rofoBasi TeMAepaTypa Bo3jyxa.

[ToMnMo ce30HHBIX KONeGanuil TeMTepaTypa BOAb B PeKaxX UCHLITbIBA-
€T U CYTO4HbIE UIMEHEHUA, KOTOPhlE TaKXKe OTCTAOT OT H3MEHCHHR
TeMMepaTypbl Bo3ayxa, MuHuManbHas TeMnepaTypa Boad Habawonaercs
06BIYHO B YTPEHHHE YACH, MaKkcHManbHag — B 15—17 vacor (MakcHmyM
TeMoepaTyput BO3Ayxa ofbludo 6msaer Ha | —2 y panvme). Ha Goabiunx
peKkax CyTOYHLIA XOA TeMNepaTypul BOAB OGBIMHO He Hoaee 1—2° C, Ha
ManNbiX peKax oH MoMeT 6uTb 1 polite. CyTouHble KoNeGaHHA TeMnepaTy-
pPbl BOOH XOPOLIO BLIpaiKEeHH HA peKax, OepylLuuX HAuaso W3 JIEAHHKOB.

Temneparypa peyHoll BOAbL HMEET H MPOCTPAHCTBEHHBIE H3MEHEHHS.
Xopouwo H3BECTHO MCAYHHSIOLIEECS LIHPOTHOMA 30HAJBHOCTH H3MeHeHHe
TeMNepaTyphi 80kl BA0Jb KPYMHHX PEK, TEKYWHX B MEPUAHOHAIBHOM
Hanpapaeudd. ¥ TakHX pek HauboJbIIee pasanyue TeMNepaTypsl BOAb!
BAOJIL PEKM OTMe4aeTcsl 8 Nepuef, HarpepaHusi. flaa Goablunx pek,
TEKYWHX € Ora Ha Cce¢pep, XapakTepHb OOAbIIME KOHTPACTH MEMAY
TeMnepaTypoi BOAbl H Bo3ayxa. Yacro Temnepatypa BOAbl B pekax
H3MEHRETCA HHXKe BIALCHUST KPYMHbIX NPHTOKOB. B seTHee Bpems cy-
IECTBEHHO YMEHLIIAeTC] TeMIepaTypa BOAL B peKaX HUXKe BOLOXPaHh-
JAUlLL, YTO OOBACHFETCA MOCTYOACHHEM B HHMHHe Obedbl TMapoyanos
rAyOHHHBIX BOA H3 BOAOXPAHHUJNIL, HMEIOLIHX MOHHMKEHHYIO TEMIEpaTy-
py. Hepenko remnepaTtypa BoAbl B peKax 3aMeTHO BO3pacTaeT B MecTax
c6poca oTpaboOTaHHHX BOA NPOMLILIJIEHHBIMH NPEANPHATHAMH U TenJIo-
BLIMH 3JIeKTPOCTaHUMAMH. B Takux cayyasx rosopsiT O <«TEnJI0BOM
3arpaR3HEeHUH» PEUHBbIX BOA,

[To wupHHe W rAyGuHe peKd TeMnepaTypa BOLH BC/ICACTBHE TYpOy-
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JeHTHOrO HepeMelIHBaHust M3MeHsieTcd Mano. Ha pekax ¢ GbicTpuiM
TeYeHHEM pa3JHYMR B TeMOeparype B Pa3HblX yyacTKax NoNepedHoro
ceyeHusl MoToka o6bIuno He mpepbiliaioT 0,1° C, Ha pekax ¢ MeANEHHHM
TeyeHueM — | —2° C. OaHaxko HHOT A2 MOMXHO 3aMeTUTb PA3JHUHA B TeM-
nepartype 804kl Ha MOBEPXHOCTH H y Ha, Ha cTPeXHe u y 6eperor. Jletom
y AHa TeMIepaTypa HeMHOTO HHXKe, YeM Ha NOBEPXHOCTH, a y Geperos
Bhillle, YeM B cepefHHe pekn. OceHblo y GeperoB M Ha NOBEPXHOCTH
TeMnepaTypa BOAbl OKa3biBaeTCA HEMHOTO HUKE, YeM B OCTa/IbHOA YyacTH
NONEPEYHOTO CEUEHHR NOTOKA.

BMmecTe ¢ TeKylWMH BOJAMH PekM MepedocaT H Tenao. Koawyectso
TelAOTH, NEPEHOCHMOH PeYyHLMH BOLAMM 33 Kano#-1H00 HHTepsan
BpeMeHH, Ha3biBaeTCR Tensoseis crokom. Ero moxHo paccyutaTh no

dopMyne
W, = cpTW, (6.57)

rae W, — Tenjopol cTok, [IX, 3a uHTepBan BpeMeHN A, {p, — yAeilb-
Hag TEMNOEMKOCTb BOAbl, p — €€ MIOTHOCTb, T — cpenHas TeMnepaTypa
Boad, W — cTok Boaw (B M®) 3a TOT Xe MHTepBan BpeMeHHM Al

6.12.3. Jlenopuie ABacHus

Bce pexu no xapaxrepy 1e008020 pesuma OeanrTca Ha Tpu Bosbuiue
2pynnei: 3amepaaiouue, © ReycToduusoin 1e00CTABOM, HE3AMEP3AIOWUE.
Pekn B yclIOBHSIX YMEPEHHOTO K/IHMAaTa, KaK NpaBUQ, 3MMOR 3aMep3aloT.
Ha TtakMx pekax (Hauwbonee HHTEPeCHBIX € TOYKH 3IPEHHS HIYYeHHH
NeJOBOTO peXHMa) BLLAEAAOT TPH XapaKkTepHbIX nepHoia: 1) samepaa-
HUSA, UJIH OCEHHHX JefI0BHIX ABJEHHH; 2) JAegocrasa; ) BCKpPHITHA, AIH
BECEHHHX AeLOBLIX ABJNeHNHA. Pekn 8 yenoBuax cyOGTpONHKOB 3aMepaatoT
OYeHb PelKo, B YCAOBHAX TPOHHYECKOTO KAHMATa — 5000lLe HHKOTA He
3amepsanT.

3amepsaune pek. Ilepexon cpeaneil cyTounoit reMnepatypnl BO3ayxa
ocenblo yepes 0° C cayKuT cBoeOOpPasHBIM <€CHTHAAOM> MpHGAHKAIO-
LHxXcA Nefosmx Asineduwin (cM. puc. 6.24). UYepea nekoropoe spema
W TeMnepaTypa BOAMW cHiXaeTcs go 0° C, u dauuHawTest sedosere
AGAEHUR,

Hayannnas da3za oceHHHX JneRoBHX siBAeHHK — ca40, T. €. HJANBY-
ILHe KYCKH JeIsiHOH MACHKH, COCTOSINEH H3 KPHCTAMNHKOB JibJa B BHAE
TOHKHX UN. Cano o6blYHO MbIBET MO pexe B Teyenne 3—8 nueil. [Toutw
OZHOBpeMeHHo y OeperoB, rie CKOPOCTH TEYeHHS MeHbile, o06pasyloTcs
3abepeey — y3kHe NOJOCKH HEMOABHMHOTO TOHKOro Jabga. [lo Mepe
oXJaXAeHUst BCell TOMUN BOAH B Hell HAYHHAET 06pa30BHIBATLCHA GHYT-
pusodneitl sed — Henpozpaunaf ryfuaras aelsiHas Macca, COCTORLLAN
H3 Xa0THYECKH CPOCLUHXCS KPHCTAAMKOB abfla, HenpeMeHnbiM yeioBHeM
o6pa3osaHis BHYTPUBOLHOTO JbAa SBARETCA MCPEOXTaMACHHE PeyHoi
BOAB M HaJH4YHE B BOAE ANEP KpHCTANIH3audH (KPHUCT2AAHKOB AbAa,
B3BELIEHHBX MHHEPaAbHBIX YaCTHI U T. A.). BHyTpHsoaunii nea, obpasy-
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[oILHACA Ha HePOBHOCTAX PEUYHOTo [AHA, HAZLIBAOT OOHHLIM Ab0OM.
CKOMNEHHS] BHYTPHBOAHOrO JIbJa B BHAE KOMbEB Ha NOBEPXHOCTH MM
B TOJILE NOTOKa O0pa3ywoT wyey. JIBHKeHHe UYTH DO NOBEPXHOCTH WK
B TOVILE PEKH HA3BIBACTCH wiyeoxodoxm. K lIyre Ha noBEpXHOCTH peKu
MHOTAA Ho6aBJAeTCH ONTHIA e, OTPHBAaWWHACA OT 3aleperoB, U CHe-
MYpa — CKOMJIEHHA TOJNBKO YTO BHIABLIEND HA BOAY CHera,

[lo mepe oxnaxieHns BOAH HadnHaercs oOpa3opaHMe JbAa HEno-
CpEeACTBEHHO Ha BOAHO MOBEPXHOCTH peku BAaau oT eperos. B npouec-
ce 06pa3oBadua JABAHH yHacTBYIOT CKOIJIEHHS Cana, MYrH B CHEXKYPH.
Haunnaercst ocewnud sedoxod. Ha GonbludX pexax oH TPOAOANKaeTcs
10—12 gueR, na Manbix — A0 7 AHeA.

B nepuoa oceHHero jelOX0Aa Pycsio PeKH MOMET OKa3aThCR 3a6HTHIM
uIyroi ¥ GUTHM JbAOM. 3aKyHOpKa pycaa 310l AeAsHOH Maccol HasnBa-
etTca 3axopos. QO6pa3osaHue 3aK0pa CONPOBOMKAAETCHA NOABEMOM YPOB-
HA BOAbl Ha BHIUEPACMOIOKEHHOM yuyacTKe pekd. HMuoraa ocenHuil
JIEOX0/ CONPOBOMNAACTCH 3ATOPOM, T. €. 32KYNOPKOH PyC/aa NALBYILHMH
AbanHaMi. Kak K 32Kopbl, 33TOpH UaCTO MPOUCXOAAT Ha Y3KHX yuac-
TKaxX pycaa, B MecTax pPasAesIeHHs PeKM Ha pyKasa (HalpdMmep, B Aefb-
tax Hynas n Cepepdoil JIpuHH)

Jlenocras. [lo mepe ysennuedus Yucaa [AWBYULMX JbAHH H MX
paaMepa CKOPOCTb ABUKEHUR JeIAHLIX MoJeH YMeHbUlaeTcs, H cHaualla
B MecTax CYKeHUsl pyc/la, y OCTpOBOS, B MeNKHX PyKaBaX, @ 3aTeM H Ha
OCTAAbHBIX YYACTKaX pycaa JefisHble NOMA OCTaHABAMBAKTCR U cMep3a-
10TcK. ITOMY MOTYT crioco6CTBOBaTh M 3aTophi. O6pasyeTcest COMOLIEOA
JesHOH MOKpoB — sedocras (IOBOPAT, YTO «peKa crana»). Jlaa madnix
pex xapakTepHo o6pa3oBaHue Aegoctasa 6€3 NegoX0ia -—— BYTeM paciuu-
PEHHS H cMep3aHuf 3abepero..

HexoTophle yyacTKH pesM MOTYT B TeHeHHMe AOATOTO BPeMeHH, HHOTAa
B TeUeHue BCEH 3MMH, He 3aMep3aTh. Takue yuacTKH HAZBIBAIOT HOAbIKL-
AME;, OHM YacTO SbIBAIOT B MECTAX C MOBLILICHHLIMH CKOPOCTAMH TEUEHHS,
HanpUMep HAa HOpOrax H OHICTPHHAX, B HHMHHX Obhedax TMApPOy3nos,
B MeCcTax BHX0Aa B PeKy OTHOCHTeALHO TEMALIX NOA3CMHBIX BOA H NO-
CTYNAEHHS DPOMBIULTCHHBIX H KOMMYHAJIbHBIX CTOKOB. TakuM o6pasoM,
NPOHUCXONAEHHUE MONbIHLY MOXKET GbITh KaK AMHAMHUUECKHM, TAK U TEPMH-
YecKH M.

TonwkHa negsiHOMO NOKPOB2Z HZ peKax B TeueHHe 3MMbl NOCTENEHHO
ypennunsaercs. Kak ykaswBanoch B pasi. 2.4, TOJLIHHA JAbAA MOMET
OBITE OOPENEneHa c NOMOUILID YPaBHeHHE TennoBoro 6anadca, eciH
AONYCTHTb, YTO Tenno, obpaszywiueecst B mpouecce JNeAoo6pasoBaHis,
8 TOUYHOCTH P2BHO H3BECTHOH BeJIMUWHE pacxofa Temja, HanpuMmep, MpH
shigenendd B8 atmocdepy. OnHAKO NPHMEHATL TaKOH NpHeM pacdeTa Ha
NpaKkTHKE GhiBAET CAONHO.

OnpHum H3 HanGoMee NPOCTHIX CROCOG0B OLEHKH HApacTAHHS JibAa Ha
PEKax CAY)KHT YCT2HOBJIEHHE SMIINPHUECKOA CBR3U TOMULKHD JAbAa € CYM-
MOH OTpHLATeNbHBIX Temnepatyp Bosayxa. Taxylo cssi3b OTpaxaloT,
Hanpumep, Popmyast ¢. M. Bruauna:
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Ia=2E — T (6.58)
By = 11T =71 (6.59)

rae iy — TOAUIMHE Abla B cM. B neppoi 3 3THX GopMya HCNOAL3YETCR
CpefHsifi CYTOYHasi, @ BO BTOPOH — Cpe/HAs MecfiYHasl TeMneparypa
poaayxa. Heo6x0nuMO OTMETUTL BAXKHYIO POJb CHEXMHOTO MOKPOBa: YeM
ero TOAWMHA Gofblle, TeM MeHbIle TOMLIMHE JbAa HOA CHErOM.

Ha pekax B yc/OBHAX XOJOAHOTO K/AMMATA MO BJAHAHHUEM rHApocTa-
THYECKOTO Hanopa, BHI3BAHHOMO CTECHEHHEM pycsa MOLUHBIM JIeAAHBIM
[IOKPOBOM, Ha MOBEPXHOCTb AbJd MOKET H3JUTbCSA pedHas Boga, 3aMeps-
HYTb 4 00pa3aoBaTh TOACTHIA clOW BTOPUUHOTO JAbjd — HAAEO0b,

Bekpene pex. C HacrynaeHueM BecHbl JeARHOH MOKPOB HA pekax
HayHHaeT paapyaTthest. Ha 3ToT nponece BAHAIOT cONHeYHAR PaAHAUUR,
OOCTYMAEHHE TENAa H3 BO3AYXA H € TeNJHMH BOJAMH, MeXaHWYeckoe
BO3AEHCTBHE TeKyILeH Tanofl Boabl.

CHayana HauuHaeT TasTbh cHer Ha jabay, Tanas cHeroBas Bona
ocnabasiet Aed. ¥ Oeperoe pexku noj BJAMRAHHEM HauyaBLIerocs Harpesa-
HUFl TPYHTA H CTEKaHWUA CO CKNOHOB TaJLIX BOJ, & TaKXKe TNOBLIUCHHA
YPOBHA B peke o6pa3yioTcs NpUOpeXHBle NOAOCH YUCTOH BOAW —
3AKPOUHLL,

[TpogonxkawlLKica NOALEM YPOBHA BOAB B pPeKe BCACACTBHE MOCTYI-
JIEHHA B PYCJ/IO TasblX BOA NPHBOANT AeA B ABHKeHue, CHavana 7o AHllb
HeBoAbLIHE (B HECKONLKO METPOB) CMELIeHHsl AeffHBIX noael — nod-
auscKy, a 3aTeM ocnalaerdblll JeAAHOA NOKpoB pa3bMBAETCH HA OTARb-
HEle JbAMHB ¥ HAUMHaAeTCs secennull Aedoxod.

Ha rekymux ¢ cepepa Ha or 60AbLWIMX PEKaxX, a TakKe HAa MHOTHX
MaJbiX PeKax BCKPWTHE NPOHCXOLHT B OCHOBHOM NOJA BJIHAHHEM TEpMHUe-
CKUX (DaKTOPOB, HECKOMLKO ONepeMaeT BOJNHY BECCHHErD NOJOBOLbA
M DPOXOAMT OTHOCHTEIbLHO COKOHHO. BCKpbITHE pex HaydHAeTCs ¢ HH-
30BLEB H pacnpocTpaHferTcs BBEpX [0 TeyeHWio. [1poAoKHTe bHOCTh
BCCCHHErO JE/0X0a Ha 60JbIIMX peKax, TeKYLIHX ¢ ceBepa Ha or ([lon,
JHenp, Boara), o6uuno cocrasaser ot 10 go 20 aueii.

Bonee GypHO NPOMCXOAUT BCKPbITHE Ha peKax, TeKYWHX c 10Ta Ha
cesep. 3hech TNaBHEM (aKkTOPOM BCHKPLITHR CTaHOBMTCR AMHaMH4e-
CKHiT — BO3AeACTBHE TEKYLIMX TadblX BOA. J1eA0X0A MO BpeMEHH cosna-
AaeT ¢ BOAHOH MOJ0BOALE, HAET OUeHb GYPHO M HACTO COMPOBOXKAAETCS
3aTOpaMu, YeMy cnocobGcTBYeT Ooflee MO3AHEE BCKPbITHE HMMHUX yuac-
TKOB PEK M0 CPABHEHMIO ¢ BepxHHMU. Takofl xapakTep UMeeT BCKpHITHE,
HanpdMep, pek Exuces u Jlenw.

JaTophl BO BpeMst BECEHHETD JEAOX0Aa YacTO NMPHBOAAT K 3HAUHTE/b-
HOMY NOBHIUEHHIO YPOBHell BOAbI H AaMe K H2BOAHEHWsIM. Takue sisje-
Husi Hepenku B Hu308bRX [yHast, Ceseproit [sunbl, Jlewsl. Bo spems
CHALHOTO 3aTOpa, NPOHCXOAAUIEre Ha (OHe MoabeMa NOAOBOALR, YPO-
BeHb BOAb BLILUE M HHIKE 3aTOpPa H3IMEHReTCH NO-Pa3HOMy: Bbllle 3aTopa
MOBLILIAGTCH, @ HUMEe ero — noHuKaerca. Paspyuedde 3atopa (Kak
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eCTeCTBEHHOE MO BAMSHHEM Hamopa TajbiX BOJ HAM BECEHHErO Temna,
Tak H UCKYCCTBEHHOE, C MDPHMEHEHHeM Je[0KOJ0B WIH BIPHBOB) YacTo
NPHBOAHT K 06DPa3oBaHN0 nagodounold 804HbL.

Ha maawx pekax MedsiHOH HOKpPOB 4acTO TaeT HA MECTe H BEeCeHHero
NEL0XORA He HPOHCXOLMT.

Jieposnie apaenuna na pexax CCCP. Haubonmee npoaommurenex
nepHo/ JefosblX aaaeHuit Ha pekax Cubupu. 3aMepsanude pex 8 Bocrou-
HoH CubupH u cesepdoit yacTH 3anafgHoi CubupH HauuHaeTcs O6bIYHO
yxe B okTaOpe. B noabpe 3amepsator pexu ora 3anaguofi Cubupu,
CesnepHoro Kaeka3sa, Jannuero Bocroka, cesepa esponefickofi Tepputo-
puk CCCP, 8 nekabpe — wra esponefickoft yactu CCCP. Pern 8 coBer-
ckux cy6rponukax {Puonn, Kypa) aamep3aiorT oyeHb peaxo. Becenuuit
nejoxon Ha iore esponefickofil uacty CCCP HaudHaeTcs 06bluHO B MapTe,
B UEHTPadbHON YacTy -— B anpeie, Ha ceBepe — B Mae, B 3anajHoH
Cubupu u Ha Jlannuem BocToke — B Mae. B HioHe BCKPBIBAIOTCSA PEKH HA
ceBepe Bocrounoit Cubupy.

Takum ofipaaoM, HPOAOIXKHTEALHOCTL MEPHOSA 3IUMHHX J€AOBHIX
ABMEHHA H3MeHsleTcs Ha pasHBX peKax HAalled cTpaHbl NPaKTHUECKH OT
Hyas no 6—8 Mecsues.

TomnuHa abaa ua pekax CCCP rakxe HeoadHakora. Ha ore espo-
neitckoit uacth CCCP oua o6biyno ne npesbimaer 20—40 cM, Ha cese-
pe — | m. Ha pekax Cubvpu TonmmHa asaa socthraet 1,5—2 M, Manuie
pekH B 3TOM palioHe Hepelko npoMepaaioT 10 Axa. MiHoraa nepemepsaior
H KpynHbe pekd — Hna, Huanrupka.

6.13. OCHOBHBLIE YEPTHI THAPOXHMHYECKOTO
H THAPOBHOJNOTHYECKOTO PEXXHMMA PEK

6.13.1. napoxuMuyecknil pexnUM pex

Peunble Boabl HMEIOT, KaK Mpasul0, CPABHHTENLHO HEBLICOKYIO MHHE-
PamH3aUNI0 N OTHOCHTCH K NMpecHnlM BoAaM. [lo seiqHuMHe MHHEpand-
sauuu O. A. Anexkcnd shizensieT peku ¢ Manolfl (ao 200 mr/a), cpea-
Heli (200—500 mr/a), noeulwenHoft (500—]1000 Mr/a) u BBHICOKOMH
(> 1000 mr/a) mudepannzandesl, BonbUIMHCTBO peK B yCROBUAX W3GH -
TOUHOrO ¥ JOCTATOYHOTO YBJIa M HEHHsT OTHOCATCA K NEPBbIM ABYM KaTero-
pusim. Tak, Bechma Mana MmuHepanusauust pexk [leuopn, Cesepuo#t
Hdsunbl, Jledn, $dbl. Pekn 8 ycnOBHSIX HeJOCTATOUHONO YBIZMHEHHS
W 3acyuwinporo kanmara (B Kasaxcrane, CpeaHe#t A3ud) MOTYT HMeThb
B MeMeHb MOBLILICHHYIO U BHICOKYIO MHHepanu3auuw. Haopumep, soaa
p- DM6bl uMeeT B MeXeHb MHHepanusaudio Gonee 1500 mr/a.

Mudepanusauust peyHbix BOR 3a3BMCHT OT XapaKTepa MUTaHHA PEKM.
B nepuoa npeHMYMIECTBEHHOrO TNMUTAHHA PEKH TaAbIMH, AOMAEBbIMH,
NeJHHKOBLIMH BOAAMH MHHECDPAAH3aUHR HaHMeHbllas. KorAa B NUTaHWH
PEKH HaYMHZIOT GONbUIYIC POJb UrpaTh MOL3EMHLIE BOAK, MHHEpaan3a-
uMs peyHoll BoAbl NoBWilaercs. [E0ITOMY AAR MHOTMX pPeK BechMa
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XapaKTepHO CEIOHHOE H3MEHECHHE MHHEPAAN3auMH BOMABL YMEHbIUeHHE
B NOJIOBOABE M YBEJHUEHHE B MEX(EHb, KOTAA PeKa HepeXoinT B OCHOBHOM
Ha noazemHoe nuranne (puc. 6.25, a). [losToMy cBA3bL MeXLy pacxoioMm
BOAbI H MHHepanu3daudell AnA GOALLINHCTEE pek oGpaTtHa U HMeeT BUA
runepbonsl (pHe. 6.25, 6).

al by am¥e
M wrin am¥p
400 —~ =400 &00
300 300 oo
200 200 200
1op 100 o0

a T L) T T T T T -1 T T T 0 a

1 P B FF OO WIING 100 200 300 400Mwmrin

Pue. 6.25. TupHuAbe rpaduki H3meHesnsi MHHepaauilannu (f} d pacxoza oAb (2}
B TEYEHHE roda (d) M CBASH MHHepAAN3AUHMH € PacXofoM BoAul (6}

l'lpouaseneﬂue pacxona BoIu Q2 Ha mMuHepanuzaunw M, BEIPAXKEHHYIO
B kr/m® (1000 mr/a = | kr/m%), naer pacxon pacTBOpeHHbIX coned:
Rpe = MQ, umerownii pamMepHOCTb Kr/c, T. €. TAKYIO Xe, KaK H pacxof
HaHocor. MsmeHeHue pacXofa pacTsopeHHHX cosieft B TeueHHe rola
3aBUCHT OT xapakTepa cBsizu Q u M. Hanpumep, ecau Takyio cBasb
NpeAcTasHTb B BHAE THnepboabi M = K/Q" To npu n =1 Rpe = &,
T. €. pacXol pacTBOpeHHX cosell HeusmededH. Ecau n > 1, To Rp.
B NOJOBOABE YMEHLIUAETCR, eClH n << |, To Ry yesHunsaercs. OObUHO
BCTPeNaeTCR MOCACAHMH clyyalt.

[To aHaJOTHH CO CTOKOM HAHOCOB MOMHO DAcCCYHTATb H CTOK pacTso-
pernbix cosell, Win uonneul crox. Tak, roposofl CTOK pacTBOpPEHHBIX
coneii (B T} paseH

Woe = Rpe-315-10°=MQJ- 315 10", (6.60)

rae R ,. — cpeaunii ronosof Pacxoil pacTBOPEHHKIX coneit B krfc, @ —
cpeaHHuit roaosol pacxoa soan B M*/c, M — cpenHss rofoBas MuHepanu-
3auus BOAM B Kr/m°

[To pacueram Q. A. Aneknna, WouHpil cTok (B MaH. T/ron) Heswl
pasen 2,87, [lesopwt — 5,5, JHenpa — 8,13, Boarn — 46,5, Cymmapubifi
nodHubili ctok ¢ Teppuropiu CCCP cocrapaser 384 maH. T/rog. U3 Hux
72% BHHOCHTCH B OKeaH, a ocTadbHule 28% — B o6aacTH BHYTPEHHEro
CTOKa.

XnMHYeckud cOCTaB peyHniX BOM B LENOM BecbMa ofHooGpa3zed. T
BOJbl, KAK MPaBUNO, OTHOCATCS K 2HOPOKApGOHATHOMY KAGLCY U KAAblie-
aoid epynne. ¥ GONbIUHHCTBA peK ¢ MaJoil H cpefdell MHHepaaH3auHed
coo"momcHue rJAaBHLIX HoHoB chenyiouee: HCO; > SOi— > Cl—
n Ca?t > Mg?t > Nat + Kt [lpu noseiulennn MHHepaaH3aium

186



pacTeT W OTHOCHTENbHOE coAepKanue nowos SO~ u Cl~, a Takke Na*t
B XHMHYECKOM COCTaBe PEYHbIX BOJ.

Onas pek CCCP napsay ¢ yBenuyeHHeM MUHEPAMH3ALMM PeYHOR
BOAb OT 30HK TYHAPh K 30HE NYCTHIHL B 3TOM K€ HanpaBJA¢HUH OTMeYa-
eTcst yBeauuenue coaepkatust uonos SOI~ u Cl  u usmenenue xaacca
800 0T eudpokapbonarnozo K cysvarsomy u oaxce K Xiopuoromy.

Pex ¢ BoAaMH ruipokapOOHATHOTC KJAcca 3aHHMalT Gonee 85%
teppTopHH CCCP. Pekn, BOfbi KOTOpPbLIX OTHOCATCS] K CyabdaTHOMY
W XJOPHAHOMY KJaccaM, 3aHumalor MeHee |59 Tepputopnu crpaHb.
Hon SOi™ npeo6nanaer B pekax 3acyllJHBHX CTEMHbIX paficHOB eBpo-
neiickofi Tepputopun CCCP, a Takxke B pekax noaynycrhiHb CpenHed
A3un u Kasaxcrana. How Cl™ npeoSnagaer 8 0OCHOBHOM BO BPEMEHHBIX
BOJLOTOKAX 3acyumuBuiX paitonos Cpeaxelt Asnu u Ka3zaxcrawa.

M3 MHKpPO31¢MEHTOB B PeUHBIX BOJAX BCTPEUalOTCR GpoM, HOA, Meab,
UHHK, CBHHEL, HHKe/b H AP. VX KOHUEHTpalKs B ecTeCTBEHHBIX YCAOBHAX
He npesbiliaer 10—30 mxr/a.

[loMHMO MUHEPANBHBIX BellecTE (HOHOB coOJell H MUKPO3JEMEHTOR)
peyHbIE BOAL CONEPHaT B PacTBOPEHHOM BHAE OpraHHYECKHe BetllecTsa
H HeopraHuueckHe GHOTeHHbie 3lemeHTH. W3 opraHuveckux sewecTs
TJIABHOE MECTO 32HMMZIOT pas3iNyHbe TYMUHOBBE COCAHHEHMSH, Cpelu
OGUHOTeHHHX BellecTB Hanfonee BaXHH COCAMHEHHA a30Ta (HHTparthl,
HUTPHTHI, aMMOHUiA), (ocdopa (docdaTthl), KpeMHUR.

CTOK paCTBOPEHNBIY BEYECTE, TAKUM 00pAIOM, CAQCAETCR U3 HOHKO-
20 CTOKG U CTOKQ OCTAAbHLIX pacreopennoix sewecrd, OOwuid cToK
pacraopernbix seajects ¢ repputopun CCCP cocrasaner 486 wan. /200,
H3 nux na domo uonno20 CTOKA (croka coaed) npuxodurcs okoso 80%,
CTOKG opeanudeckux aeujecre — 169, u Ha oo €TOKG OCTAALHLIX
pacraopennsix aewecra ocraercs 4%,.

H3 rasos, pacTpopeHHbIX B PeyHBIX BoAaX, Haubojblllee 3HAYEHHe
HMET KHCIOPOA M NHOKCHA yraeponaa (yriekucaui ras). Becxoit
M JIETOM COfepHaHue¢ KUcAopofa B peddoll Boae Haubofbliee — RO
10—12 mr/n. 3uMoil MoA NeAsHLIM NOKPOBOM MOMET OLUYIILATBCA HEAO-
CTATOK KUCAOPOAA, HHOTAA NPHBOAALLHA K 3amopy puib. KoHuedTpaums
CQq, HaoGopoT, HauGonbuIas 3uMO H HaUMeHLUIAS AETOM.

6.13.2, Tuapoduonornueckne ocoGeHHOCTH Pex

Bodst, Ono 1 Oepecza pex — cpeda OOUTAHUR MHOSKX OPIAHUIMOS.
Kax u 8 dpyzux 800ubix 00BeKTAX, 3TU OPeAHUIMbE NOOPAICEARIOT HA
naaukron, 6enroc u wexron, Budosod cocras xcusyuiux 8 pexax opea-
HUBMO8 8eCoMa PA3HO0OPAIEH U 3ABUCHT OT Tex nPupPoonsix ycaosud,
8 KOTOpPbIX NpOTeKaer peka.

[lnankToH pek npeicTasieH PUTONAAHKTOROM, 3J0ONAQHKTOHOM
u Oaxrepuanu. K PUTONNAHKTOHY OTHOCSITCS, HanpuMep, LHMaTOMOBHE,
3eJleHble W CHHe-3eNeHhe BoAopocan. MakcuMyM passurusi QuTonnal-
KTOHZ OOHUHO OTMeYaeTcH JeTOM H B Hayade oceHd. K 300MaHKTOHY
OTHOCATCH KOJOBPATKH, HU3ILHE pakooOpa3sHble.
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Becnma Gorar peuHoli Gedtoc. ITO JIMYUHMHKM HACEKOMBIX, UepBy,
MOJLTIOCKH, peunble paku. Ha ane v Geperax ceasitest MakpoduThi: paecr,
KaMblill, POrOJHCTHHK M Ap. B HHU30BbSX peKk H OCOGEHHO B Je/NbTax
BCTPE4AIOTCR TYCThle 32poc/d TpocTHHKa, Ha nHe pex pacTyT AoHHbie
BOAOPOCH,

PeuHoii HeKTOH nNpeacTaBfied B OCHOBHOM phifaMM (nXTuodrayHoi),
2 TakMe HeKOTOPLIMH KpynHbMM Gecnio3BoHouHbiMu. MxtHodayua pek
oueHb pasHooOpa3Ha, Npu4eM MHOTHE pblGH HMEWT NPOMHCAOBOE 3HaYye-
HHe. Cpeau NMPOXOAHHEX pHOG, KOTOpHE KMBYT B MOPHAX, HO Ha HepecT
HAYT B pekH, HEOGXOAMMO YHOMAHYTH NpeX/e BCEro oceTpoBble (OceTp,
Genyra, cespwora), nococepble (TafiMeHb, HenbMa, OMyAb, CHT, Keta
U Ap.), cenbab, Oenopbibuuy, MuHory. K HenpoxonneiM puiGam, MHBY UM
TOJIbKO B PEKaXx, OTHOCATCSA: CA3aH, Jelll, CTEPARb, IIYKA, OKYHb, KApAach,
[AOTBA, HAAUM M Ap. B ropHbIX d MORYTOPHHX peKax oGHTAIOT Xapuyc
u dopenb.

KusyT B pexax M Kpyndble HpecMbikaleulHecs (4YepenaxH, 3Me,
B TPOMHYECKHX peKax — KPOKOIMAL}) M MAEKONMUTAWWHe (BOAAHAS Bbl-
Apa, Go6Gp W Op.).

6.14. ¥CTbA PEK

6.14.1. PaxTopm dopmupoeanusn, kaaccudukansn
H PalOHHPOBAHHE YCTHEB PEK

Yeroesan obaacre (ycree pexu) — 370 ocoboil 2eoepaduneckudl
00BeKkT, oxearweawwul palion snafenun pexku 8 npuemnsiii sodoem
(oxean, mope, o3epo) u umeowud cneyuduveckud npupoOHsLil KOM-
nACKE, CTPYKTYPQ U (POPMUPOBAHLE KOTOPO2O PE2YAUPYIOTCA YCTHe8bIMU
npoyeccasmi; a3aumolelcrauem w cmewlenuen 800 pexu i npuemMHO2o
80002MQ, OTAONCEHUEM U NEPEOTAONEHUEM PEYHBIX U HACTUYHO MOPCKUX
RAROCOE.

Oco6yo cneynduUHOCTL YCTHIO pPeKH NpuaaeT Haauude dessTet. Le
JavawadT BeckMa cBoeobpaideH. 3TO HH3MEHHbIe MepPHOAMUECKH 3ATOMN-
JIfeMbie 3EMJAH, CAOMHAS U HM3IMCHYHBAs CETh BOJOTOKOB ¥ BOAOCMOB,
3apocau sJjaronlo6usoli pacTuTenbHocTH, Gorarast cayHa. YcTbst pek
06120a10T G0ABIINMH HPHPOAHBIMH BOTATCTBAMH (BOLHLIMY, 3¢MeJIbHbI-
My, GHOJSOTHUECKHMH) H AKTHBHO MCHOOAbL3YIOTCH HAPOAHBIM XO3AHCTBOM
(ryaBHBle OTpac/A¥ — BOAHHN TPaHCHOPT, OpoliaeMoe 3eMaefenne, phl-
60108CTBO).

¥cThe pekH — 3TO 30HA B3aUMOIeHCTBHA PeKH M MPUEMHOTO BOAOEMA,
NOABEPKEHHAA BAUAHUIO KaK peuHblX, Tak H Mopckux ¢akropos. Ha
pedHpX GaxTOpOB rAaBHEHINHE — 9TO CTOK BOAB M HAHOCOB, K YHCIY
BaXKHEHIIMX MOPCKHX (P2KTOPOB MOXHO OTHECTH KoneHaHHsl ypoBHSR BOAbI
{APUANBHLIE, CTOHHO-HATOHHBIC}, COACHOCTb MOPCKOH BOALl, BOJHEHHE.

Peka okaansaer Bo3aeficTsHe Ha TpUeMHBIH BOAOEM, MPeXKAe BCETO
OnpecHsifl ero NpesycTheBoe HPOCTPaHcTBO. MOpCKYIO rpaHdLy YCTbeBOH
OBJIACTH PEeKH BBUAENAIOT MO YARJNEHHOCTH B CTOPOHY MOpPS B NOJIOBOAbE
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pHElIHEN (MODUCTOMR) YaCTH JOHbE CMEUEeHUR PEUNGLX (I MOPCKUX 800, TIe
COMEHOCTL BOJbI MPHOMHMACTCA K COMEHOCTH BOJA TIPHEMHOrO BOJAOEMa.
[MoMHMO ONPECHRAOILEr0o BO3NCHCTBHS, PEKM CO3AAIT B MOpe 30HY
MyTHoLX 800 U 30my CcroKosux Tewenud. OTaaras HauGonee KpymnHble
HAHOCHl, PeKH 4YacTo QOPMHPYIOT B CBOUX YCTBHX O€AbLTSHL.

[TpneMHbli BOAOEM OKa3bIBAET Ha PEKY MNpPeM e BCLTO BAHAHUE yepes
koJeGaHHA YPOBHS BOAbl MOPCKOO MPOHUCXOXKAeHUS. BepxHwow (peu-
Hyl0) TPaHHLy YCTbeBOH 007aCTH ONpeAessiloT MO TPeAebHOH Aa/bHO-
CTH pacHpOCTPAHEHUS BBEPX N0 PeKe B MeMeHb NPUJIHBHBIX WIH HArOH-
HEIX KoneGauuii yposust Boanl, Kpome Toro, moa Bo3geficTBHEM IPHEMHO-
ro BONOEeMa B PEKe MOTYT BO3HHKaTh OGPATHHIE TEUEHHH U B PEKY IPOHH-
KaTh OCONOHEHHble BOAt (06a 3TH ABJCHUst HabAlAAWTCA, Kak NpaBu-
JI0, P NMPUAMBaX M HaroHax), MOPCKOe BONHEHHE pa3jpyllaeT peuHnle
OTAOMEHHSI,

Uem Goaslie cTOK BOAH, TEM CHALHEE BOZAEHCTBUE PEKH Ha PeXHM ee
ycTheBOH 006J41acT, TeM OTHOCHTeIbHS caalee po3jefAcTsve MOPCKHX
(paxkTopos; uem GoJbIIe CTOK HAHOCOB, TEM AKTHBHEE HIET B YCTbE DPEKH
PopMupoeanue geavrtel. HaoSopor, yeM Goablle OpHAHBE, HAroHbl ¥ ak-
THBHEE MODCKOe BONHEHWE, TE€M CHJbHee BJAUSIHHE MOPSI HZ VCTbEBYIO
ofiflacTs ¥ Goablle pa3pyllawiiee Bo3aedcTBHE MOPCKHX (PAKTOPOB Ha
JenbTy.

YcTbeBylo 0o6MacTh peKH MOAPa3AeARIOT HA ABE YACTH — YCTHesol
y4acrox pexy (BKIIOUAOUWHA AENbLTY, €CAH OHA eCTb), I'Ae npeobianaeT
peuHoll rHApONOTHUECKUM PEeXUM, HO AKTHBHO BJMAET MOPE, H YCTbes0e
83Mopoe, rie TpeobnaiaeT MOPCKOH THAPONOTHYECKHH peKHM, HO 2KTUB-
HO BJIMSIET peKa. YCTbeBOH YYacTOK PeKM M yCTheBOe B3IMOpbe pasjens-
0TCR MOPEKUM Kpaesm QeabTol, a UPU OTCYTCTBUM AEALTH —- BEPHIMHON
J¥MaHa, NaryHel, 3cTyapus.

¥erhesoll y4acTOK peKM MOMET ObiTh OAHOPYKaBHhWIM (6e3fe/bTo-
BbiM) M Man0- WAM MHOTOPYKaBHbIM (JN€JbTOBLIM). ¥CTheBOC B3IMOPBE
MOMeT OhiTh MOJY3AKPHITBIM (Y3KHE 3a/1HB, NHMaH, JaryHa, scTyapnii)
H OTKPBLITLIM, 2 TaK)Ke NpuraySeim 1 otMenniM. [lo xapakTepy ycTheporo
y4acTKa peKH ¥ YCTheBOTO BIMOPLS BCE yCTheshie 06/1aCTH DeK nogpasfe-
JSIIOTCH HA HECKOJIBKO THNOB ® MoAtHnos (puc. 6.26, taba. 6.3}

Cxema THNOB ycTbheB pek Ha puc. 6.26 cayXUT OAHOBPEMEHHO U CXe-
MOH 3BOJMIOLKH ycTheB pek. [To Mepe 3anonHedust (BLIMOAHEHHA) PEUHH-
MH HAHOCZMK YCTbEBOTO B3MOPbS MIMEHSETCH W THN ycTbsi pekd. Cxem
TAKUX H3MeHeHUH MoKeT OLITh deThpe:

[a - Illa — [V (BbinoaHeHUe peyHBIMH HAHOCAMM JMMaHA, @ 3aTeM
BhlJBHKCHHE AENbThl Ha OTKPHTOE YCThCBOE B3MOphe);

16 -~ 1116 — [V (shinoJHende peudbiMH HAHOCAMH AaTyHbl, a 3aTeM
BHABMXKEHHE Je/NbThl HAa OTKPLITOE YCTHEBOE B3MOpLe};

I — [Il8 — IV (BbInonHeHHe peyHBIMHE HAHOCAMH 3CTYAPHUS, @ 3aTeM
BBLABHM(EHHE Ae/NbThl HA OTKPLITOE YCTHEBOE B3IMOpbe);

[1 - IV (sBhaBuKeHHe ZeAbTH Ha OTKPHTOE YCThEBOE B3MOPhE).

Takum obpazom, B CBOEM pPa3BUTHH YCTbeBaA O6JAACTL PEKH MOMXKET
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Puc. 6.26. Tunw yetbepnix oGnactefl pek. Homepa thnep oM. B Taba. 6.4, cTpea-
KaMH ITOKa3aWbl CMEHA CTaANH pa3BHTHA YCThA PEKH H HIMEHEHHE ero THINa

Tadannua 6.3 Tunusauwa ycTeeRnX 0GaACTEd pex B 3ABMCHMOCTH OT THNA
YCTREBOTO YHACTHA PEKW H YCTREBOTO BIMODLA

Ycetoenolt yyacTok

Yetoerae BaMQ pae

YeToenan oGAGETh DEKH

PEKW, THR
THR noaT#N rpynna THN noATHI
Oaropyxaerwsd  {Tlonysakpu- | Yakni zanue, Bessenwtoran|l noaysakpurasn |l-z Anmankan
{GezpenLTOBHA) I TOE i JAuMaH, ryba Geasenbropan
| — —_—
: Jlaryna I-8& naryHzan
1 e ————
1
! Jeryapuii I-B scryapHan
'.Ompu'roe — Il oTkpuTan Ges-
nensTOBAN
Mano- wam mroro- ‘Tlonysakpe-  Yakud sanws, | deasrosan ill nonysakpuran j1il-a  aumag-
pykaeHaifi  (nens- [roe numMad, ryba AelLTOBAA (C FO-NeALTORAA
TOBLIA) nenrsTOR  BBINOA-
HEHKA} '
! —_—
, Jarywa : H11-6  naryw-
i EO-NeALTOBEA
| Deryapwi ! illl-e  scTyap-
: iuo-nenbronaa
Otxpuitoe — 1V otepriTas —
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npofiTn TpH cTanun: 1) GeznenvToByio; 2) POpPMHpOBAHHA AEALTH Bbi-
HOAHEHHS (3a0HMB2, MHMaHa, jarydbl, JcTyaphs); 3) QopMuposanns
AEABTH BLUIBHXEHNS HA OTKPLITOM MOPCKOM mobepexdbe. Bee coBpeme-
Hbie YCThSl PEK HAXOAATCS B OAHOH H3 YNOMAHYTHIX CcTalHil H, COOTBET-
CTBEHHO, OTHOCATCR K OAHOMY M3 IpHBEAEHHBIX Bbillle THIIOB H IIOATHIOS.

[Tepexoa or oaHoil cTaann k Apyrofl (Tak Xe, Kak 4 OT OAHOTO THNa
K APYTOMY) OTnpeaeasieTcs NpeKAae BCero MATEHCHBHOCTbIO BHITIOMHEHHSA
peuHBIMH HAHOCAMH MOPCKHNX 3a/JHBOB HIY 3ATOIVIEHHBIX PEYHBIX AOMHY,
obpazosaswuxea 5—6 Thic. geT ToOMY Hasaj nocae MNPeKPALIEHHS NO-
CMeAHEero NOCAeNeJHHKOBOTO 3HAYNTEABHOTO HOBHILEHHR yposua Mupo-
BOro okeana. MHTeHCHBHOCTL e BBHIIOAHEHUS HAHUCAMH 5THX @KBATO-
puit 3aBHCHT, B CBOIC OYEPEADb, OT BEINUHHbl CTOKA HAHOCOB PeKH, EMKOC-
TH 3a/MBa (JAMaHa, JarTyHbl, 2cTyapusi) H TipoTHsoAelicTRyIOWero dop-
MHPOBAHHIO [eAbTH BJHKHAS MOPCKHX HPH/HBOB, HarOHOB, BOJHEHHA.
Tak, ycrbR Takux pek, Kak Oxuufi Byr, Meseus, Kyno#, Temaa, eme
HaxogATcs B Nepsol cTagnd (Ge3RebTOBOE YCThE) N OTHOCATCA K THAM
I-a nau I-8. 3TH ycTbR OTAWYAIOTCA MAJBIM CTOKOM HAHOCOB PEKH,
2 TaKMe€ aAKTHBHbIM Bo3leAcTBHeM mopaA. Yctbsa pex [Huenpa, O6H,
Eunces HaxopaTcst 80 BTOpo# cTagny {(opMHpoBanusa AeJbThl BLIOAHE-
HUSt 3aAnBOB) W oTHocsTeA K Tunam Ii-a n [11-8. Haxowen, yoTea Taknx
peK, kak Mnccucunn, Jlenwa, dyuah, Xyauxs, Ilo, yxe npounn nepswie
IBe CTaXHh W HAXORATCA B TpeTbefl craiud ((POpMHPOBAHHA AQ/bThI
BbIABHKEHHA} H oTHocATeR K THny IV Bcee 3TH ycTba xapakrepuayworea
OTHOCHTE/MbHC MOBBULEHHBIM CTOKOM HAHOCOB pekH M cnabhiM BO3jel-
CTBHEM MOpPCKHX (DakTOpos.

6.14.2. OcoBeHHOCTH THAPOAOTHYECKOTO PeXHMA
YCTLEROTO Y4acTKa PexH

Oco6eHHOCTH pevyHOro peXHMa Ha YCTHEBOM Y4acTKe PeKH NMposB/s-
I0TCs NpeXAe BCETO B AOBOALHO GHICTPOM pacilacTbhiBaldH BOJH NOJO-
80Abs1 U NaBofKoB. Ecan Ha sepxHed rpaHHue ycTheBOH 00nacTH BeAHUY-
Ha KoJeGaHuil ypoBHst BOAbl NPHOAHIHTENbHO TAKAH Ke, KAK H B LEJOM
B HH30BbHE PEeKH, T. €. MOMeT AOCTHraTh W AaKe npepnlliaTh 10 m, TO
B6AN3H MODS BeAMYHHA KoJeHaHWR YPOBHA, OGYC/AOBAEHHBIX DEYHBIM
CTOKOM, 06biuHO He npesblilaer 0,3—0,4 M.

Ecnn B ycTbe pekd uMmeeTcst enbTa, TO BaXHOH OCOGEHHOCTBIO ee
ABJASeTCA NEPHOLNYCCKOE 3aTONACHNE BOLaMH NOJMOBOALR W paclupelese-
HUE H Mepepacnpefeiedde cTOKa Mo ee pyKasaM.

OcofenHocTsn NPoOABAEHHS MOPCKOTO PeXMMA HA YCTheBOM YYacTKe
pexs 3agmIQUAIOTCR B PacrlpocTPaHeHHM Ha HEKOTOPOE PacCTOSHHE BOJH
npuausoB H HaroHos, Ilo Mepe pacnpocTpadeHuR BBEpX MO peKe OHH
nocTeneHHo 3aTyxawT. [lpepesbHas KaAbHOCTL PacnpOCTPAHCHWS TPH-
JNHBOB H HAroHoB TeM Goablle, yeM GOAbLIE HX BEAHYHHA B MODE B MeHb-
e 06ycaoB/eHHBI PEUHBIM CTOKOM YKJOH BOAHOH NMOBEPXHOCTH B peKe.

[Tpuansnl H HaroHn Ha GoAblWMX pekax (a udeM GoAblie peka, TeM
MeHblie yKJIOH ee BOAHOH MOBEPXHOCTH) MOTYT pacilpoCTPaHAThCR Ha
OTpoMHble paccTosHus. Tak, npuanenl nponikaoTr Ha CesepHoft Hdsune

181



Ha 140 &M, [Teyope — 180, Mnccucunu — 400, Mexonre — 500, Hun-:
3bl — 600, Ha Amazouke -— Ha 800— 1000 kM. JanbHocTh pacnpocTpane-
Hust HaroHoB B yctbe Howa 150 km, O6nm — 360, Mnccucunn — 500,
Ehincess — 830 km.

BaHoH 4epTofl nposiBAeHUst MOPCKOrO PeXHUMa Ha YyCTbeBOM y4ac-
TKe CAYMHUT NPOHMKHOBEHHE B PEKY OCONCHEHHbX BOA. Bo3aMOXHB TpH
THIA CMENIEHHA PeYHBIX ¥ MOPCKHX BOA Ha YCTHEBOM YYacTKe PeKH:
MOoJHOE MepeMellnBadue, UacTHUHOE NepeMeliHBaHHWe, cTpaTHQHUHpO-
BAHHOE COCTORHHE («KJAMH CcoJeHHWX BoA»). Yem Goabllle MPHAUPLE HAH
HaroHbi H MEHbILE CTOK BOABI PCKH, TEM CHAbHEE NEPeMEWIHBAHUE PedHbiX
H MOpckHX Boa. ConeHnie BOAR MPOHHK2OT B YCThe PeKH TeM Aadbille,
yeM OSosblle rayGuHa pycia M MIOTHOCTh (CONCHOCTB) MOPCKOR BOAH
H MeHBLI¢ pPacXoA PedHblX PO, JTOT BbIBOJA MOATBEPIKAAET M3BCCTHHM
(haKT, YTO nocse YrayOJeHHs PEYHOrO Pyca B YCTbe PERH BMA CyJoXxol-
CTB& AANBHOCTb NPOHHKHOPEHHS COMCHHX BOJ B PeKY DE3KO YBEJAHUYUBA-
eTes1 (3T0 sBaeHue orMevedo B ycrbRXx yuas, Muccucunu, fuu u ap.).
B MexeHb coneHble BOAW PACHPOCTPAHKIOTCH, HaNpHMEp, BBEpX MO
Ceseproit Jsude Ha 40 kM, no Muccucunn — Ha 240 km.

6.14.3. OcoGeHHOCTH FHAPONOrHYECKOTO pexHmMa
YCTLEROTO B3MOPLSA

B ueioM Anst YCTbEBOTO B3IMOPbR XapakTepeH MOpcKofl pesuM,
ceolicTBeHHL NpudpexHoil 3oHe MOps. 3Lech XOPOLIO BbipaKeHhl BeT-
POBbl¢ H HPUIHBHHIE TEYEHHS, BOJHOBBIE NPOLECCH.

HaunGontee cunbHOe BANAHHE PEKH HA YCTBEBOE B3MOPLE CKashBaeTcH
B TOH 30HE, Tle ¢ YAANCHHEM OT Gepera yBenyusaeTcs COACHOCTh BOAD
H yMEeHbUIAETCH CKOpPOCThH CTOKOBBIX TedeHHil. Ha ycTbesom Bamopbe
HAa OYCHb KOPOTKOM Y4YacTKe BoOJa H3 MnpecHoit TpaHchopMHpyeTcH
B COJMIEHYIO; MPH 3TOM OYCHb PE3KO HIMEHACTCH W XHMUYECKHIA cocTas
BOMbI: H3 THAPOKApOOHATHOTO KAACCA M KaAbUHEBOH CPYNMBL OHA REPEX0-
HAHT B XNOPUAHHIH KJAcC X HATPUEBYIO PyNny.

[To Mepe 3aTyxaHHs CKOPOCTEH TeYEHUS PEYHOH ROTOK Ha B3MOpbe
NOCTEHEHHO TepseT cRocoSHOCThL NepeMelllaTh HAHOChI H OHH OTAAranT-
cs, npryeM GAHXE K BbIXOJy pykaBa oTaaralotcs 6osee KpynHblie HaHo-
chl, a Aaablle Bee Gonee w Honee Menkne. CrazanHoe OOGDBSCHAET, BO-
NepebiX, PUSHUECKYIO NMPHUHHY OTAOMKEHUS] HAHOCOB B YCTbE PEKH, & BO-
BTOPHIX, ECTECTBEHHYID COPTHPOBKY PeUHBIX HAHOCOB NpPH BIAACHHH
PEYHOr0 MOTOKAa B BOJOEM,

OTnoMeHHE peyHBIX HAHOCOB B YCThe BOAOTOKA BeAeT K GOpMHPOBA-
HHIO BecbMa XapaKTepHOH oTMeau — ycreesozo Oapa, sBAAIOIIETOCH
HAYAAbHBIM 3/IEMEHTOM, M3 KOTOpOro GopMupyercst geabra. 30Ha OTA0-
HEHHSt PEUHHIX HAHOCOB MOCTENeHHO CMelaerTcs B CTOPOHY MOpsi. TOT
npouecc NPUBOAHT K BbIABHXEHUIO AeNbLTE B MOPE H HA3LiBAETCS HCTo-
eabim yoaunenuem. B yeTbaAX peK ¢ GOABIINM CTOKOM HZHOCOB HHTEHCHB-
HOCTb YCTbEBOrO YAAHHEHHS] MOXKET GHTb OYEeHb BeadKa. Tak, OTMedeH:l
CyuaH BbIABHKEHUSI LeAbTH AMyaapbu B ApajbCKoe Mope cO CKOpo-
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cThio 4 KM/roA. BeluyuHa eXerofHoro cnosl OTNOXEeHHS PeYHHX HaHO-
COB Ha MOPCKOM CKJOHE YCTBEBOTO Gapa MOXKET Ha NPUraySoM BIMOphbe
AoctHrate 10—15 M.

§. 15. HAPOOHOXO3AACTBEHHOE 3HAMEHHE PEK. BJAIHAHHE
XO35IHCTBEHHOH AEATEJNbHOCTH HA PEXXHM PEK

6.15.1. Hapoanoxo3aniicTBeHHOE 3HAYECHHE DEK M THIMH3ALNKSA
X03AHCTBEHHBIX MepONPHATHH, BAHAIOUMX HA PedHoH CTOK

Pexn WHpoKo HCROMB3YIOTCA MHOTOMHCAEHHBIMH H PA3ZHOPOXHBIMH
BOJONOTPeGHTEAAMHE H BoJONOAb3OBATEMIMH. BO MHOrHX paiffoHax mupa
pPeKH — TJIaBHLIE HCTOUHHKH HCNOAbL3YEMBIX B XO3siicTee BoAd. Tak Kak
0 HapPOAHOXO3ANCTBEHHOH POJIH PeK y2Ke TOBOPHUROCH Bbille, MEPEYNCABM
JUIIE OCHOBHBIX MOTpebHTeNell M nOAb3oBaTesel pPEYHBIX BOA. IJTO
NpOMBIONEHHOCTb, TENAOBad H aToMHas SHEpreTHKa, KOMMYHAaJbHOE
XO3RHCTBO, OpouLIaeMoe 3emfenenne (BoAonoTpeGHTenN), THIAPOIHepre-
THKA, peuHOA TPaHcnopT, phlfHoe X03RHCTBO (BOAONOIBIOBATENH),

Peuroll cTOK — rAaeHulfi 3/eMeHT B0300HOBASEMBIX BOAMBIX pecyp-
cos. [losToMy npakTHyeckH n0GOE UCHOJNbIOBAHWE BOA B HAPOLHOM
X03AAcTBe CKa3bBaeTCcA Ha pexknme pek. Hanpnmep, 3abop noaseMHbix
BOA 8 GOJNBITHHCTBE CAYYAeB PaHO MAH MO3AHO AOMKEH OTPa3MThCR Ha
pexHMe peK, CBR3aHHbIX C PYHTOBHMH BOLAMH.

Bausiior Ha peuHofl cTOK U MHOTOYHCNEHHLE BHAL XO3AHCTBEHHOH
BeSITeNLbHOCTH B peyHblX SacceflHax, Ha Nepsbifl B3TARA C PeKaMH Heno-
CPeACTBEHHO M He CBfi3aHHble. B 3ToM npostsAsiercst BaXKHag pofb NpH-
POAHLIX BOA KAk HHAMKATOPOB COCTORHHR NDHPOAHOH CPefM B LEAOM.

Bce xo3afcTBeHHBIE MEPONPHATHS, OKa3blBalOUINe BJIMSHHE Ha ped-
HOHl CTOK, MOXHO NMORPa3feAHTb Ha Ase GoAblIHe rpynmbnl. K nepsoi
TpyIne OTHOCKTCA Te BHAbl XO3RHCTBEHHOH AEATENBLHOCTH, KOTOpHiE HE
CBA3AHLI HENOCPEACTBEHHO ¢ 3ab00pOM BOAW H3 pPeK H npeofpasosaHneM
PEXHMa caMUX PeK. ITH MepONpHATHA BJAHFAIOT Ha CTOK PeX KOCBEHHO —
yepe3 M3IMEHEHHE 3NeMeHTOB BOEHOro OasaHca B pedHnX OacceifHax
{rnaBHLIM O6pa3oM HCOapeHHsi) M depe3 H3MeHeHHe YCJOBUH cTeKaHHs
Ta/dbiXx B AOMAEBBIX BOA CO CKJIOHOB, CONYTCTBYIOLLEe NpeobpalzoBaHHio
NOBEPXHOCTH peyHoro GaccefiHa. DTo BhIpyGKa Jieca H ero soccTaHOBJe-
HHe, ocylicHHe GonoT H 3a00M104eHHbIX 3eMeNb, arpOTEXHHUECKHE Me-
ponpHATuR, Yp6aHH3AUHA TEePPUTODUH.

Ko sTopoit rpynne oTHOCHTCR TaKHe BHAB X03fACTBEHHOH ZeRTe/bHO-
CTH, KOTOpLIe CBA3aHbI ¢ HIBATHEM, TEDPHTOPHANLHBIM Nepepacnpejene-
HUEM U peryJIupOBaHHEM CAMOTO PeHHOrO CTOKA: 3260D BOK Ha OpOIIeHHe
3eMenb, IPOMBLIINEHHOE H KOMMYHaJIbHOR BOROCcHAGHeHUe, cnepedpocka
BOA» H3 ApYrMX 6acceHHOB, PETYAMPOBAHME CTOKA C MOMOUbIO BOLOXpA-
HIWJIHIL H T. L. B pe3ynpTare 3THX BOROXO3AHCTBEHHBIX MEPONPUATHH
MOMeT W3IMEHUTHCH KaK BefSHUHHA cTOKa, TaK K ero BHYTPHTOAOBOE
pacnpefeneHue,
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6.15.2. Bausinde Ha peyHOil CTOK XO3AHCTBEHHOH AEATEILHOCTH
Ha NOBEPXHOCTH peuHHX GacceiHos

Bupy6xa u BoccTaHoBAeHHe Jeca. Bupybka necos Oblia HCTOpHYe-
CKM TEpBHIM KpYMHbIM HpOSBJAEHNEM JEATENbHOCTH HeJOBeKa, 0Ka3as-
MM BANSHHE Ha cToK pex. Bonpoc o ruaponornuyeckoit posn Jeca
N NOCcAeXCTBHSAX BhlpyOKn neca ocTpo obcyXKAaeTcs cpefH THAPOROTOB
OYEHb aBHO, MpHYEM BHICKA3bIBAIOTCA OPRMO POTHBOTIONOKHEE BIFA-
fbi, [IpHYHHa NpOTHBOPEUHBHIX CYXAECHUH O THAPONOFNYecKoi posH neca
H BANSKHUSA HA CTOK €ro BHPYOGKH COCTONT B TOM, YTO 3Ta& POJb HEOAHO3-
HaYHa M 3AaBUCHT OT BO3pacTa M cOCTaBa Jeca, OT TyOHHbI 3alleraHnst
IPYHTOBBIX BOA, a T2KKe BenHuuHbl peyHoro GacceilHa.

ThapHas NpHUMHA BO3MOXHOIO HIMEHEHHS TOAOBOr0 CTOK2 peK
3AKN0YAETCH B HIMEHEHNH CYMMapHOro MCMapeHHsA B peayJbTaTe Bblpys-
KH WM BOCCTaHOBAEHUs Neca. McnapehHe e 3aBMCHT OT Xapakrepa
DOACTHAANOUIEN MOBEPXHOCTH, B YACTHOCTH OT NOTPEOJeHHR BOLbl NecoM,
KOTOpPOE pasnuydercst y JIecos pa3HOTO BO3IPACTA H COCTaBa.

Hora3zaTenbcTsa H3MeHeHnR Henapedns U ctoka npusen 0. M. Kpec-
TOBCKMH Ha npuMepe BbIpyOKM H BOCCTAHOB/EHHS €a0BOro Jeca (pHC.
6.27}. B nepsoe accATHMAETHE nocle BLIPYOKH Jeca HcnapeHHe pe3ko
camKaercs (na 20—35Y%), Tak Kak HaANOYBEHHAR PpaCTHTEb-
HOCTb, OCTaBuIasca Noche BhIpyOKH cneforo elosoro feca, He Tpebyer
Goabmioro Koaunyecrsa Buaark, CHH-
MEHHe HCOapeHusi MOXKET NPHBECTH
K mepeyB/iaMHeHHWIO NOUBbl, NOBHiIIe-
HMIO YPOBHH TPYHTOBBIX BOA. B 3To
BPEMS CTOK € JIECOCEKH BO3pacTaer
H npesbimaer HopMy 8 |,4—1,9 pasa.
Oco6eHHO CYLIECTBEHHO BO3pacTaeT
NOBePXHOCTHLL cTOK. 3T0O, B CBOW
oYepefb, NPHBOAHT K YCHJIEHHIO 3pO-
34H H YBe/IMYEHHIO CTOKA HAHOCOB
(3To ABJMEHHE OTMEYEHO B TNEPHOR
MaccoBOro cBefleHust Jecos Kak B Es-
Puc. 6.27 Bnuauue supy6ku Neca, so3- POME, TaK H 8 Aann).
pacTa H cOCTaBa BDCCTBH&BJIHBB!OMEI‘?- B nocnenywmue rogst no Mepe
f{“rgig‘;o[‘_’: cﬁzﬂz“?‘é‘;en“%agg;m. (m}) BOCCT2HOBJEHHs ApesocTosi (B nep-

0. M. Kpectopckomy BYI0 OYepeLb HaYWHAOT BHpacTaTh
JHCTBEHHBIE Jepesbsi) HCHapeHHe

ObLICTPO YBENHYHBAETCS, 4 CTOK YMEHbLILAETCS M K Hauyaly TpeThero
JAECATHICTUS NOCE BhPYOKH AOCTHrAEeT HOPMbl, XapaKkTepHol AJst Bapoc-
JOro Jjieca po BupyGKH. B yeTBeproM — cefbMOM ZECATHACTHAX nocle
BHPYOKN BupacTaeT rycToll JucTeeHHbld nec. O6uiee KOJIHYECTBO 3ene-
HOH Macchl ZOCTUTaeT MaKcHMyMa, MoTpefneHue BOLbl JECOM TaKMKe
CTZHOBHTCA HauGoAbIIHM. B 3TOT nepHof cTok coxpawaercs. B nocneny-
IOLEM TIPOHCXOAHT NOCTENeHHAs! 3aMEHa JUCTBEHHOTC Jieca XBOHHLIM,
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KOTOpAfl COMpOBOMAZETcA coKpaileHuem NOTPeGACHHS BOALL JecoM.
[ToTepH Ha HCNApPeHHe YMEHLILAIOTCH, a CTOK YBEMHUMBAETCH, B depe3d
110—130 neT nocne BhIpyOKH CTAHOBMTCA TAKHM Me, Kak H 10 Hee,

Takum obpasom, no O, K. KpecToeckoMy, B nepsbie roflel noctie
pbipyOKH CTOK YBAMUMBAETCA, 3aTeM YMeHbllaeTcs M AL rocte
NOAHOTO BOCCTAHOBJEHHS BHAOBOTO COCTABA J¢ca BOSBPALLAETCR K HOP-
me, [Ipn 3ToM HanGonee cHAbHBIE H3MEHEHHA NPETEPNesaeT NOBepXHOCT-
Has COCTaBJSIOUIAA CTOKA.

Koraa Ha necoceke NPOBOASAT HMCKYCCTBEHHYIO MOCAAKY XBOHHOrO
Jeca, BOCCTAHOBACHME H Jieca U CTOKA NPOHCXOAHT Ha 20—D50 ser Owlc-
tTpee. Ecau e Ha mecTe necocekH coO3A2I0T CENbCKOXO3SHCTBEHHblE
yroAbf, TO H3IMEHEHHE BeNHYHHE CTOKA GYAET 3aBHCEThL OT BHAA CENbCKO-
XO3AHCTBEHHBIX KYABTYP M OT TOro, 60ablIe HJIH MEHbLIE BOAb NOTPeGAs-
10T OHH N0 cpasHeHHIO ¢ BoaonorpetneHuem feca, Bo MHOrHx cayvasx
ro/loBoil cTOK ¢ cenbXo3yrofinit NpHGINIUTENBHO TAKOH Ke, KaK H € neca.

IMockonbky Ha GoablKMX peuHbix GaccelHax fec He OhlBAaeT OAHOPOA-
HBIM N0 COCTaBY H BO3pacTy (BCMEACTBHe, HANpHMepP, pa3HOBPEMEHHOCTH
BEIPYOOK), CYMMapHOE BJIMRHHE Jeca Ha TOAOBOH CTOK Ha OO/BIIHX
MAOMIAJAX HHBENUDPYETCS.

¥MeHblIeHHe TOAOBOTO CTOK2 HA 3aNeCeHHOM BOJAOCOOpE HATNRAHO
HAMIOCTPHPYIOT TAKHE SAHHbIC MO IBYM peuHuiM Gaccefivam B TaHzauuu.
Ha szanecedHoM sopocGope, HecMOTPst Ha GOJiblllee KOANHECTBO OCAAKOB,
CTOK OKa3a/lcs B ABa pa3a MeHbiue, yeM Ha BogocHOpe, IHadHTeNbHAs
YACTL KOTOPOTO 3aHATA KyJAbTYPHOH pacTUTeNbHOCTBIO. 3TO pasauyue
06bsicHeTed GOnbLICH BenHYHHOR TPAHCHIUpAIIMH HA 33NECEHHOM BOAO-
cfope ¥ NOTepRAMM HA HCMapeHue OCAJKOB, 33[ePKUBACMBIX KPOHAMH
JlepeBhes.

BumecTe ¢ TeM UMEIOTCA H POTHBONONOXKHBe ganubie; no [1, ¢, Hazo-
HY, H2IpUMeD, nec B JecHOH 30He YAcTO yBeauuusaeT roaosofi crok. o
I1. ®. Hazody, yMeHblIeHne JeCHCTOCTH 8 XX B. CHU3UJIO FOJ0BOH CTOK
pek BaTtkd, Bepxnelt Boaru, JHenpa na 5—50%. Cywmecrsosanne
pa3sHOpEUHBEIX JAAHHHX 0 CTONbL BAMHOK npobieme TpebyeT NpoaoaNe-
HHR HCCTEA0BAHHH.

Menbme pacxoXAeHdil cpeid HccaefoBaTedell B OUEHKE BJHAHHA
neca Ha NOA3eMHYI0 COCTABARIOWYI0 CTOKZ M HA MHTAHHE DEK B MEXEeH-
Hhilt nepuons. Ponb seca B 3ToM GesycioeHo mnonoxutenpHas. [lo
[1. ®. Wasony, sanpumep, noA3eMHOe DHTaHKE PeK B Mpeenax JecHol
30Hb Ha 30—70%, a cTok B JeTHe-oceHHnH nepHoa Ha 20—509 Goab-
e Ha 3ajeceHHbiX BoAocGopax, 49eM Ha MancobGaeceHHbX. B stomM
NpOsiBASieTCR BOAOOXPaHHAA U PETYJIMDPYIOWAR poab jgeca. Boccradvosne-
HHe JIeCOB YBEeNUYUBAET PecypCH [PEeCHBIX MOL3IEMHBIX BOA W NOA3EMHOE
NUTAHHE Pek.

Ocymenne 60a0T U 3a60J0ueHHBIX 3eMedb. K HacToseMy BpeMeHn
CYHTACTCR AOKA3aHHKLIM, UTO 60a0Ta Biarofapst ocoGhiM BOAHO-PH3HYe-
CKuM cBoficTBaM Topda akTHBHO NOTAOLLAIT BOAY, CHILHO €€ HCNapsiloT
¥ MIoXxo oTaaloT pekaM. [loaToMy cTOK pek ¢ 3260J04YeHHBIX BOLOCGOPOB,
KaK MpPasuio, MeHbLIE, YeM CTOK PeK ¢ pAAOM PacHOJOXKEHHLIX HedaGo-

i85



JoYeHHH X BopocGopor (noapobHee cM. paaflen 9.6). HenocpeacTBeHHBIM
MOCAeACTBHEM OCYileHHs] G0JO0T CTAHOBUTCH YBeJIHUeHHe CTOKA B peayab-
TaTe yMeHbUICHHS HCOAPEHHst, a TaKKe MOHHMEHHA YPOBHA TPYHTOBEIX
Bod U cpaloTKN BEKOBHX 3anmacos BoA B Goaorax. B mocaeaylomewm
BCIHYHHA CTOKA OYAET 3aBHCETb OT BHAA CENbCKOXO3IAHCTBEHHBIX KyJb-
TYp, NMPOM3PACTAIOILHX HA MeCTe oCYIUeHHBX Goaot. O6uias BOAOHOC-
HOCTb peK B Pe3yabTaTe OCylIehHs GOJOT W3MEHAeTCH Mado, TaK Kak
HCTApeHHe € CelbX03yroAnH GAu3KO MO BEAHYUHE K HCRapeHHIo ¢ 60JoT.
BHyTpHropoBoe pacrnpenejenHe CTOKa nocae ocyluleHHA 600T CTaHOBUT-
csi GoJlee paBHOMEpPHBIM, TAaK KaK BO3pacTaeT MeXeHHb CTOK BrieacT-
BHe CHHXKEHHA Henapedusi. Banstine ocyillenns GoAoT Ha CTOK BO3pacTa-
€T ¢ YMeHblIeHHeM BeNHYHHL BONOc6OPa H YBEIHYEHHeM 3acylAUBOCTH
KAUMaTa. B 10KHEX pafioHax ocyulenne 600T H 3a600YeHHBIX TepPHTO-
pHI MOET CYIlecTBEHHO YMEHbLINThL NOT¢PH Ha UCNapeHHe H YBEJHYHTh
cToKk. Tak, 3HaYUTenbHO COKPATUIKCh BEJIHYHHK HCMapeHUst TPH ocylle-
HUM NAasHedl B HU30BLRAX M Aenbrax pek Boarn, Ky6auu, Amynapbu.

Arporexanueckie meponpusitis. K arpoTeXHHYECKHM H arpoMeaHo-
paTHBHBLIM MEPONPHATHAM OTHOCHTCH 3fA67eBas Bcnalllka, pachallka
UCAHHHBIX H 3aleXHbIX 3€Melb, CO3AaHHe NONe3allUTHBIX JECHNX MosoC,
MEepOTPHSATHS MO CHEro3aaepKadHio u T. A, Lleab 3Tux meponpuaTuii —
MoBBIIeHHe YPOMalHOCTH celbCKOX03ARCTBEHHEIX KYALTYP. B 30He He-
AOCTATOYHOrO yBJAAMHEHHS 3TO AOCTHIaercsl, B YaCTHOCTH, 3afepKKoi
BJIard Ha MNOARAX, YMEHBIUEHHEM CKJAOHOBOTO CTOKa, yBeJHueHueM AOJH
BOJbI, HAYyUleH Ha MPOLYKTHBHOE HCMApeHHe.

I'uaponoruyeckue NOCACNCTEHA TaKHX MEPOIPHATHI 3aBUCST OT RAO-
maau sogocbopa. Ha manux sonoc6opax Gnarogapst yAy4lleHHlo B pe-
ayabTaTe pacrnallky HHPUIbTPALHOHHBIX CBOHCTE MOYB U 3AACPHKAHHIO
BOAL HZ NOAAX CYILeCTBEHHO COKPAllaeTcAd MNOBEePpXHOCTHEIN CTOK.
YMeubilaeTcst M BeJIHYHHA TOAOBOrO CTOKA, NMpHYEM cCTefleHb 3TOro
yMeHblICHUsI pacTeT ¢ cesepa Ha lor, aocturas 5—10% B necoctenw,
20—50% 8 crenHoi 3one. C ypeauyennem pasmepoB peuHoro GaccefiHa
BAUSIHHE ATPOTEXHHYECKHX MeponpuATHH Ha CTOK ObicTpo mnapaer.
O6nsicHsieTc 3TO TeM, YTO Ha Gouabliux OGaccefiHax MeHee 3aMeTHoOe
BAUSAHHE HA CTOK OKa3biBaeT nepepacnpeleieHne NOBEPXHOCTHOIO H NOA-
3eMHOrO cToKa. Biara, yaepxkadHas Ha NOJAX H neperleniiast B MoA3eM-
HbIfl CTOK, BO3BpalaeTcs B pycsia GOALLUIMX PeK B BHAE yBesIHYHBalolle-
rocs MOA3eMHOrO NUTZHHA.

CyMMapHOe BAMSHHE arpoTeXHUYECKHX MEPONDUATHH Ha GONAbIIMX
TEPPUTOPHR X HPOSBJSETCS B COKPAULEHHH CTOKA MONOBOAbN, HEKOTOPOM
YBEJHYEHHH MEXeHHOTO CTOKA W, KaK NMpaBuio, HeO0AbLUIOM YMeHbILICHHN
roaosoro ctoka. [locneanee — 3TO cAEACTBHE He CTONBKO CaMHX arpo-
TEXHHYECKHX MEepONpPHATHH, CKOAbKO GoJjee NPOAYKTHBHOIO MCNMXNIb30Ba-
HHA BOJ Ha CeAbCKOXO3RICTBEHHBIX YTOIbSiX.

¥p6anusaunn. HenocpeacTBeHHoe BAHSAHHE TOPOJCKHX TEepPHTOPHH
Ha cTOK (6e3a yueTa BOZONOTPEONCHUS Ha NPOMBIUIICHHHE U KOMMYHA/b-
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Hbie HYMCIh) CBA32HO C M3IMEHEHHEM COCTABAAIOWMX BOAHOrO GanaHca.
Haa KpYNMHBIM TOPOAOM 6Jarofapsl yBEAUUEHHIO 3ANBICHHOCTH ATMOC-
@epbl ¥ TNOBHUIEHHON <«IIEPOXOBATOCTH» NOACTHAANOMEA THOBEPXHOCTH
armocepHble 0cafKd BO3pacTaloT NPubAU3HTEeALHO Ha 109, no cpasue-
HUIO € OCAJKaMH B eCTECTBEHHbIX ycJ0BusX. PalukanbHoe u3MeHeHHe
xapaKTepa NMOBEpPXHOCTH (yBelHUYeHHe MAOWafeH KPHil d TePPUTOPUE,
NOKPHITHX acthanbToM) NPHBOAHT K Pe3KOMY COKPAlLEeHHI0 HHPUAbTpa-
[HH, YCKOPEHHIO CTEeKaHHs Tasbix H AO0MXAeBblX BoA. B pesyabrare
pelHUMHA CTOKA ¢ TOPOACKHX TeppHTOpHH Bo3pacraer Ha 10—15%,
NpHYEM OCOGEHHO 3aMETHO YBENMUYHBAIOTCH NOBEPXHOCTHAS COCTaBJNIO-
1as CTOKa B B 2—3 pasa MaKCHMAaJbHble BeJAHUHMHB NaBOLOUHOTO CTOKA,
[Ton3eMHas COCTaBAAOIAR CTOKA 3aMETHO yMehblwaeTch. Hecmorps ua
rakue GodblIMe H3MEHEeHWK CTOKA B NpelenaxX TOPOACKHX TEPPHTOpHI,
CYMMapHOe BAHSHHe YPOAHH3ALUUU Ha CTOK PeK HEBEAUKO, YTO OObACHSA-
etcsl HefoabLWIOH godel TOPOACKHX Teppuropuii 8 ofmel naomagu
6acceiina pexd (He 6onee | —293) 3HayHTENbHO CYLIECTBEHHEE OTPHIA-
TeNLHOEe BAMAHHE YPOAHH3ALUHH HAa KayecTso peuHuHX BoA. Bo MHormx
ropofiax MHpa yXyAlleHWe KauyecTsa BOMAbl MPOTEKAIOUlMX 3AeCh peK
npeBpallaeTcs B CepbedaHylo npobieMy.

6.15.3. Bauanue Ha peunoli cTok X03AHCTBEHHON AEATENBHOCTH,
CBA3AHHOH ¢ HEMOCPeACTBEHHBIM HCAOJABL30BAHHEM pedHbX BOA

TpombinIAEHHOE H KOMMYHANLHOE BOAONOTPEOAEHHE. DTOT BHIL BOLO-
noTpeGaeHHs NOCTORHHO yBeauuuBaercsd. MceTounukoM Boanl aas Hyxna
NPOMBIILAEHHOCTH, TENNOBOH 3HEPreTHKH H KOMMYHAAbHOTO X03sHCTBa
CAYMKAT Kak PeKM, TaK M NOA3eMHBLIe BOAKW. B peayabTate 3HaYHTENBHOTO
yBeJHYeHHs BOL03a00opa H3 ITHX HCTOUHHKOB pedHoll CTOK cOKpallaercst,
a MCTOWEHHE BEKOBLIX 3aMacoB NOA3EMHLIX BOA YacTC CONPOBOMAAETCH
NOHHKeHHeM HX YpOBHA v o6pa3oBaHHeM [epecCHOHHON BOPOHKH. 3TO
HepeaKo TaKKe cnocoGcTBYeT YMEHBLIEHNIO PeYHOrO CTOKA, HAYIIero Ha
NOMOAHEHHE 3aMacoB NOL3EMHLIX BOA.

B uenom soponoTpefieHHe Ha TNPOMBIIICHHLIE H KOMMYHaJbHbie
HYXAN cAaGo BANSIET Ha KOJMHUECTBEHHBIE XapaKTePUCTHKH DEUHOro
CTOK2, HO YacTO CYIIECTBEHHO YXYAIAeT KaYecTBO BOJ.

Opowenre, 3ToT Bui BORONOTPel/CHHR NMPUBOAHT K HaHGOALIIMM
Ge3BO3BPATHEIM MOTEPAM BOAB. [ /aBHBEIM HCTOUHHKOM BOA AAS Opolle-
HHS M 06BOAHEHNS cayXKaT pekn. Boao3abop 13 pex Ha OpOLIeHHE MOXKET
6hiTh CaMOTCHHBM, IOTHHHLIM, MAIUMHEEIM (C IIPHMEHEHMEM HacocoB)
[Toetynalomipe Ha nosst peuHble BOALI HAYT YACTHYHO HA NPOLYKTHBHOE
ucnaperne (HCMOAL3YIOTCR CeALCKOXO3SACTBEHHHMH KYALTYpaMH}, yac-
THUYHO — Ha HEHPO,H.}'KTHBHOE HCHapPeHHe ¢ MOBEPXHOCTH BOLOXPAaHHAN I,
KaHanoB, MOATONJEHHHX 3eMeab W T. A. M HHOUALTPAHMIO, YACTHYHO
BO3BPAILAOTCR B PEKH YEPE3 KOMMCKTOPHO-APEHANHYIO CeTb B BHMAE
B03BpaTHLIX BOA. Bo3aparnsie e00bi HEPEAKO UMEIOT NOBH IUEHHYIO MHHE-
padH3auHio, CONePKAT BHMBIThe M3 MOUBH COJMH H PACTBOPEHHLIE XMMH-
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KaTh (yooOpeHHs, TecTULHAB, TepGHIUNAN) H HeNPHTOLHb AR [TOBTOP-
HOTO MCHOAb3oBaHusi. H36mToYHas nmosaua BoAw HA OpolleHHe (sBJje-
HHEe, K COMAaJCHHIO, HepelKoe) BeAeT He TOJNbKO K HePAUHOHANLHOMY
MCIOAb3OBAHUIO BOJ, HX NOTEPE, HO H MOMET BbI3BATb NOBHILCHHE
YPOBHA TPYHTOBHIX BOJ, 3200JaYuUPEHHE H 3aCOJCHHUE 3€MeNb,

B pesyavrarte sabopa peuHbX BOA Ha opolleHHe U cOpoca B 3TH He
PEKH BO3BPATHBIX BOA TOACBOH CTOK peK YMEHbIUAETCH, HO BHYTPHIOAO-
BOe pacnpefeneHHe CTOKA HeCKONbKO BbipasHHBAETCA.

CoopyXeHne BOAOXPAHMIHIL B PEryaHpoBanye cToka. CoopyXeHue
BONOXPARMIHIL OKA3bLIBAET HA PeuHoll CTOK culbHOe H pa3HoobpasHoe
faBAeHHe, Boabinoe BAKsHHe BOROXPAHHAHULA OKA3LIBAIOT [PEKIE BCETO
Ha pacnopeiesieHHe cToKa BO BpeMmend. B OGoablundcTee cayyaes Me-
pepacnpeneNeHne cTOKa BO BpeMeHH (peeyAuposarue CTORE) H ObibaeT
TA2BHOA UeNbI0 ceOpyXKeHHA BORoxpaHnauula. PeryanposaHue cToka
npecAeayeT PaHUHBE NpakTHYeCKHe uend. 310 U ofecnedeHde §onee
PABHOMEPHBIM CTOKOM THApO3HepreTuueckux ycradosek (I'3C), n npe-
AoTBpallleHHe HapoJHeHul, U HaKoMaeHHe BOAB ANA UeNeH OpOLIEHUs,
H yAyvlleHHe CyLOXOAHBEIX YCAOBHA W T. A

B 3apucuMoOcCTH OT cTeneHu Bo3feHcTsHs BOLOXPAHHINLLA H2 BHYTPH-
rOA0BOE pachpefleNeHHe CTOKA Pad/]HYyaloT HECKONbKO BHIAOB Pery/inpo-
BaHuA cTOKa (pHc. 6.28) HanGonee yacThiil cayuait — cedonnoe peayau-
pOBaHie CTOKA, KOTAa NepepacnpeAeseHue CTOKa OCYEeCTBAAETCH B Te-
YEHHE TOAa. BOAL NMOJOBOABR W NABOJKOB aKKYMYJHPYIOTCR B BOAOXpa-

an¥e

I I oF roBmEInw 8@
Mecaust

Puc. 6.28, CxemMa MHoroseTHero (g}, ¢e30HHOMC
{f) ¥ cyTOYHOTO (8) PeryJHpOBAHMUA CTOKA BO-
BOApARKAHLIEM:

{ — ecTecTEeHHue {GbTOBLIE) pacxogbl Bojw, 2 —
1ApETYAHPOBAHHLE pPacNOan Bonw, 5 — 06beM BOAH,

FE I | HaKaMAKBZEMEA B BOAOXPAHHAHIE, § — 00LEM BOAH,
2 G5 SRR RN N pacxoayeMuii K3 BOpoxpanaanma; A, 5 — MHOCOBOA-
Yacst uwie, B, I — wasoponHde roan




HUNHLIE, 8 B MEXeHb — cOpacelBaloTesl 8 HHXKHUA Obed ruapoyana (puc.
6.28,0}). Ione3nuii 06beM BOROXPAHHUIHILA B 3TOM CiAyyae JONkKeH ObiTh
cOH3MEPHM ¢ 00LEMOM CTOKa PEKH 3a NepHOA NMOAOBOAbR (NaBOAKOB).
B pe3yanTarTe CTOK B TEYEHHE TOfla HHKe BOAOXPAHHAHILA AENAETCH
foqee PaBHOMEDHBIM.

[Mpn Gonbliom noneaHoM obbeMe BOLOXPAHHIHINA BO3MOKHO MHO20-
AETHEE pe2yauposanue CTORG, KOTLa CO3LAI0TCA YCAOBHA sl HAKOMJE-
HHA B BOLOXpPAHWIHILEG BOAbI B MHOTOBOAHBIC TOAH, € TéM 4YTOObl MOJAY-
YuTb BO3MOXHOCTb HCIOMb3OBaTh 3TY BOLY B MaMOBOAHBE TOALL (pHC.
6.28,a). Ecnu nonesublii 06beM BOROXPaHHAHINA Mad B CPABHEHHH CO
CTOKOM PEKH, TO BOSMOMKHO JHI b HeJeAbHOE HIIH BaXKe CYTOHOe peayau-
posanue croxa (puc. 6.28,8) 3ameTHM, YTO B OTHYME OT CE30HHOTO
¥ MHOTOJETHEr0 PeryaHPOBaHHA HeJeJbHOE H CYTOYHOE DEryJHpPOBaHHE
He BblpaBHHBAeT KoJAeOaHnHR CTOKa BO BpEeMEHH, a, Hao60pOoT, AenaeT HX
Gonee HepasHoMepHHMH. lleab Takoro nepepacnpefeseHMs pacxonoB
BO/bI B TEYEHHE CYTOK HJIH HeRelH — THAPOSHepTeTHYecKas, 3axkanyalo-
lascA B TTOKPHTHHY HKOBEIX HATPY30K JHEPreTHYECKHX CHCTEM, B YacT-
HOCTH B YTPEHHNe H OCOOCHHO BEeYEpPHHE 4achl,

PexxHM cHpoca BoAbl B HHMHHI Obed T'MApOy3na NOAHOCTLIO KOHTPO-
JNHPYeTCR Yel0BeKOM (B npefenax, o6yc/OBNCHHBIX MONE3HLM 0GBEMOM
sogoxpanammwa}. lpu HeoGxoauMocTH Takoit cOpoc yBenHYHBaETCH,
BO3HWMKAET MWCKYCCTBEHHLIA MAaBOAOK, HasbBaeMbifl nonyckom. Taxkoh
MONYCK MOMET HMEThb B 3aBHCHMOCTH OT HOTPEGHOCTH pas3AHYHbIf ofbem
H JUIHTEABHOCTh. TaK, Ha HHXuefi Bosare fas obecneyeHHs GAHIKHMX
K €CTECTBEHHLIM YCJIOBHAM HepecTa phll H 3aAHBAHHA AYTOB NPAKTHKYeT-
¢l TAK Ha3blBaeMbifl «pbibOX03RACTBEHHBI NONYcK» B HUXKHWEA Obed
Bonrorpaackore ruapoyaia. JMHTeIbHOCTH TaKoro Monycka AQCTHTaeT
Mecsiua v Goaee. Ha pekax Mockse (B oTaenpHble roan} u Tomu nonyc-
KH HOCAT CAHHTZPHLIA XapakTep H AARTCR NO HecKodanKy Adell. Ha
MHOrHX I'DC © CYTOYHHM THNOM PerylHpPOBAHHA KPaTKOBPEMCHHbIE
NONYCKY HMEWT AJHTEeNbHOCTb BCETro MO HeCKOJLKY YAcoB.

CoopyxeHne BOLOXPaHHAHIL MPHBOANT TAKKe K COKPALIEHHIO roao-
BOTO CcTOK2 peK. Bo-nmepsnix, Ha HanonHeHHe BOAOXPAHHMHIL NOCAE HX
COOpPYXXEHHA eAMHOBPEMEeHHO H3bIMAalOTCH HEKOTOphie OGBeMbl pPeuHbiX
BOJA. Bo-BTOpHIX, NOCKOJLKY ¢ BOLHOH NMOBEPXHOCTH BCerfa HCRapAeTcs
Gonplue BOABl, HEM C CYLIH, COOPYXEHHE BOAOXPAHWIHIL NPHBOAHT
K YBEMHYCHHIO NMOTEPL BOALI HA HCMNAPEHHE W COKpallehHio cToka. Cre-
NeHb yMeHbLIeHUS! CTOKa PeK BCIeACTSHE NMOTeph BOAbl HAa HCnapeHue
C MOBEePXHOCTH BOLOXPAHHUAHIL 32BHCHT OT KAHMATHUECKHX YCAOBHHA
u cocrasaster, mo A. A. Cokonony, 0,8—1% ua cesepe epponefickoi
uyacty CCCP, 1—3% B Cubupu, 10—30% Ha iore eBponefckolt yactH
CCCP u pocruraer 70—80% s Cpeaneit Azun. CyulecTBeHHO coKpalla-
10T BOAOXPAHHJHIUNA H CTOK PeYHHX HAHOCOB.

TeppuropuadsHoe nepepacnpeaenenre croka («nepefpocka crokas),
Ouo npecrefyeT Leab npusaeyeHyusi BOAb B AGHHYIO PEYHYIO CHCTEMY H3
Apyrux peydblx GaccedHos. B HacTostitlee BpeMs, no  OLEHKaM
M. A, lluriomanosa, cymmapHulii 06beM ¢nepeGpocOK CTOKas B MHUPpE
coctasasier 400 kM® B roa, B Tom yucae B Kanage — 146, 8 CCCP — 60,
B Uupun — 50, 8 CII1A — 30 km®/roa. K HauGonee KpynHbLIM MHPOBHM
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CHCTEMaM TePPHTOPKAIBHOTO nepepacnpefiesenus («nepeSpocku») cry.
K4 OTHOCATCH YKe J'J.EHCTByIOI.U.He cuctembl: ¢llxeiime-Beit» B8 Kanage,
nepeSpacmBaninas 25,2 xm® Boan B roa u3 p. Uctmeiin B P. Jla- Fpa}m
«Uepuuas» Takxke B Kanane, nepeSpacbigaioias 24,0 km® BoAH B rof ua
p- ‘-lepuu.rm B p. Henbeod, «LlenTpanpran nonuday 8 CLIA, no xotopoy
7.5 kM® Boab ¥3 P. Caxpamemo eXeroano nepeﬁpacusaewa Ha lor
Kanudopaun. [loTpeSuTtean BoAbl B NEpBEIX ABYX YNOMAHYTHIX CJAyua.
fX — rUApO3HepTeTHKA, B TpeTbeM — BoaocHabXeHHe W opolltedue. Ha-
nfosiee KPYNHble CUCTEMbl TEPPUTOPHAJBHOrO NepepacnpeaeneHns CToOKa
B CCCP — o310 kaHaaw Cesepo- KpblMCKHH (nepebpacmBaeTcy
3,8 xm® Boaw B roa), Jrenp — Joubace (3,6 xm>/ron), Kapakymcxuii
(11 KM3/r0J1) Boabpwoii ®epranckuit (53 xm®/roa), AmyByxapcxufi
(5,8 km®/ron) OcHoBHOe Ha3HaUeHNWe ITHX CHCTEM — OPOLIEHHE 3eMeb,
TeppuTtopsanbnoe nNepepacnpenesieiie BOAHLIX pecypcoB NPHBOAMT
K YBeJIHUEHUWIO CTOKA B peKe, Kyla nepefpacHBaeTcs Boga, H K yMeHbile-
HHIO B peKe, OTKyJa ocyilecTBAfeTcs Nepebpocka croka (B «peke-
nouopes) [locxonbky JMo6oe KpynHoe NepepacipeaeseHte CToKa CONpK-
KEHO C COOPYIKeHHeM KaHaJ OB, BOLOXPAHNWANLIL H APYIHX CHAPOTEXHY Y-
CKHX cHCTeM, Hen30eKHBl TOTEPH DEYHOTO CTOKA HA HClapedHe v WH-
duabTpanuio,

CuapoTexnnyeckne MeponpuaTis B peyHoMm pycae, Uuveeres Gonblioe
KOJIMYRCTBO THAPOTEXHHYECKHX MepoNpuRTHii Ha pekax, KoTopule, He
BJIMSISA IPAKTHYECKHN HA PeuHON CTOK, OKA3blBAlOT CYLIECTBEHHOE BO3aeil-
CTBHE HAa H3IMEeHeHHe APYTHX KOMIIOHEHTOB THAPOJSOTHYIeCKOro perkuma
{ypoBHS BOARL, ckOpoOCTel TeyeHud U T. 4.). Tak, yrayOneHve nepekaTos,
CApPSIM/IeHNE PedHbIX W3JAYUUH, NPeANpUHKMaeMble A8 yAYUIIeH}s yeao-
BUH CYAOXOACTEA, IPUBOAAT K NOHWKEHUIO YPOBHeH BOAH an.ueé/myﬁ-
JIEHHOro UAN CIPSIMICHHOTO ydacTKa pexkd («nocaaxe yposueits). Coopy-
)enpe namMb BAOAL GEperoB peK, npeciefyioliee Ledb NpefoTBPaLienust
3aTONNIEHHUS OHMBl, NIPHBOAMT K NOBLILUEHHIO YPOBHEH BOAK M yBeauye-
HHIO cKopocTell TeueHMst BO BpeMf TIOAOBOAbS. BHOCAT W3MeHeHMs
B MecTHbleé THADABIRYeCKHe YCJAOBUS H ApYrye ruapoTeXxHuyeckye coopy-
Henus Ha Geperax pek — MOCTOBHE TiepeXoAbl, Hafepe)Hble, TPUCTaHH
H T A

6.15.4. AnTponorentoe M3MeHEHHe CTOKA pPek

CoBOKYNHOEe BJMSIHHE PACCMOTPEHHbIX BhilUe BWAOB XO3AHCTBEHHOMH
nesTebHOCTH Ha crok pex CCCP ckasanock, no aaHubiM Tocyaap-
cTBeHHoOro ruaponorkyeckoro Huerutyta (I'TH), Ha ofniem cHuxenun
BEJYYHHLl FOAOBOrce croka. B Hacrosiuee Bpems oﬁmee yMeHbllIeHHe
CTOKa peK Hauleji cTpaHbl cocTapiser He menee 150 xm® Boaw B roa.
HaunGonblwnit BKIaa B 3TO CHM)XKeHMe CTOKa BHOCAT 3af0p BOOe Ha
opouente (35—40%), akKyMyasiUst peusbiX BOA B BOAOXPAHWJIULEAX
(25—30%), npomblllieHHOe, KOMMYHA/NBHOS M CEJAbCKOXO3RACTBeHHOe
BogocHaG:kenve (13%), norepu ¢ Bogoxpanwinm (12%)

B HapGoJee cuibHON cTeNEHH COKPATWACR CTOK PeK B IOXKHBEIX paii-
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ouax CCCP (cm. puc. 6.8). I'naBHas npuukda 3Toro — Goabloil 3adop
poAbl Ha opolleHde. B HauGonbiuel crenedH yMeHbIIWICA CTOK peK
Tepexa 4 Cyanaka, Coipnapbn, KyGaus, Amynapen, ¥Ypaaa, IHenpa.
CyumecTBesHoe cOKpallieHHe CTOKAa pek oXasbiBaeT Kpaiiue weSaaronpu-
ATHOE BJURHNHE KAK Ha THAPOJOrHUYECKHH pPeXHM H SKOJOrMUecKHe
yCAOBUR PEK, TAK U HA BO3MONKHOCTH MX Aa/ibHEALIETO XO3SAACTBEHHOTO
HCNO/Mb30OBAHHSA. ¥ MeHbIIeHYe PeYHOre CTOKA BeAeT K COKPAIleHHIO WU
JaXKe K NOJHOMY [PeKPAIIeHUIO 3ajJUBaHUR TNOAMB H, COOTBETCTBEHHO,
K €e OChIXaHHIO, K O0Me/IeHHIO ¥ 3apPACTAHNKIO PyCAa, YXYAIUAET KauecTBO
pofn. OcofedHo HeGnaronpHATHHE NOCAEACTBUS COKpALIEHHs CTOKA
B HH30BLAX W YCTbAX peK: oCbiXaeT AefibTa, OTMHPAIOT e BOLOTOKH
H BOAOEME!, AerpajupyeT crueun@uuecknii AeJbTOBLIH TPUPOAHBIA KOM-
IVIEKC, YCWauBaercsl Bo3feficTBue MOPCKHX (hakToOpoB Ha ruUApoOJOrnue-
ckuil pexuM (BospacTaeT PoJib NPHJAWBOB W HATOHOB, YBEJUUHBAETCH
AANBHOCTh TIPOHMKHOBEHUSt B PeKy COJNeHLIX BoA, yeulxBaetcs aGpasus
MOPCKOrO Kpas AenbThl, NPOHCXOAHT OCOJAOHEHWEe NPHOpeXHBIX BOA).
HekoTopble v3 Nepeunc/eHHHX TPOLECCOB YXKEe OTMEUeHE B HM30BBAX
n ngedabrax Boark, KyGanu, Hoda, Tepexa, Cysaka, Amyaapoh
U Ap. YIOMAHYTHIE H3MEHEHHR PeXKUMa 3aTPYAHFAIOT HCIONb30BAHHE peK
AAA CYNOXOAcTBA M Boao3afopa, YXYALIAIOT YCAOBHA CEJNbCKOXO3fA-
CTBEHHOrG OCBOGHWS NOWM ¥ [Ee/AbT, WHOILA HAHOCAT yiepd DEIGHOMY
xoanfictey. Ilo pacueram I'TH, ciaenyetr oXngath M pajbhefiliero cH-
MEHHS CTOKAa YNOMSIHYTHIX Bellle pex. Ecsn Taxoe yMmeublueHWe cToKa
nporz0igeT, TO 9TO MPHABEAET HE TOJNBKO X OTPHUATENbHBEIM HIMEHEHWAM
peluMa M 3KOCHCTeM CaMHX PeK, HO W COKPATUT UPHMTOK NpecHbX BoA
B Kacnuiickoe, Apaseckoe w A3zoeckoe Mops. Ecir 3710 cayuuTesi, To
chieayeT 0XuAaTh YCHJEHHS HexenaTelbHHX H3MeHeHWH pexuma Mo-
peit — cumxenna ypoeus Kacnuiickoro n Apasuckoro Mopedi, ocosoue-
HHA BOJ, BCEX TPexX BOLOEMOB.

Yuutbisas KpailHe HeBnarcnpuUATHHE NOCAEACTERA YBEAHYEHU] BOLO-
norpefieHns B HapoAHOM XO3SACTBE M CONYTCTBYIOIEE yMeHbLUeHWe
PEUHOro CTOKa, ACAIKHEL TIPEATPHHAMATBCH MaKCHMalbHhie YCHIUR AN
3KOHOMMH BOJL M BCEMEPHOro CHUKeHWs pocTa Boaonorpelseuns. [lo-
clefHeMY JOJXHB COCOOCTBOBATEL NEPEBO] NPOMBILTEHHBX TIPEANpPHS-
TU# Ha ofopoTHOE BoaocHalKedHe, PEKOHCTPYKUMS OPOCHTENbHBIX CHC-
TeM, ONTHMH3AUNAA NOAHBA W T. A.

Ocofesto yR3BUMH Madakie pexd. OuM B nepByio ouepeib cTpajaioT
OT HepalMOHAJIbHOIO UCMONB3OBAHKA UX BOJA, pycaa, nofimel, BHpyOKA
JecoB B Gacceiine.

Ceprbe3nyio onacHocTs NpeACTaB/IAeT 3arps3HeHHE PeK CTOUHBIMH
Boaamy. HanGonee zarpsasHedHHbIMY CUNTAIOTCH TaKHe pex, xax Peiid,
Hyuaii, Temaa, I'ynson, Boara, Oka, ToMb, npoTexaiomye uepes rycro-
HAce/IeHHble PaHOHB W KPynHble TpoMblLLIeHHble LeHTpbl. HecMoTpst Ha
NPHHKHMAEMEIE MEpH MO OXpaHe BOA OT 3arpRaHedus, paAvKaJbHOTO
yJAyulleHusl KayecTBa BOA NOKa AOCTUYL He YAaeTcs.



IF'naea 7. THAPOJIOTHA O3EP

Ozepo — ecrecroennsili 8000eM cyity € 3aMedAernnis 80doobme-
rom. Kax npaeuso, oszepa obaadaior eupaboTanneis nod eoadeli-
CTEUEM 8eTPO8o20 s0aHeHun npoduirem bepezosoll donpt. O3epa He
UMEIOT RPAMOL CBA3U € OKEAHOM.

lan obpazoaanun o03epa reobxo0uMbl 080 HERPEeMEHHBIX YLAQ-
GUA — ROAAULUE ECTECTBEHAOU KOTACBUHDL, T. €. 3QMKHYTO20 NOHUNCE-
HUS 3eMHOG NOBEPXHOCTH, U HAXOOAWEEOCA 8 ITOH KOTACBUHE onpe-
denennozo 0bvema sodul.

7.1. O3EPA H HX PACNPOCTPAHEHME HA 3EMHOM LIAPE

Oszepa pacnpocTpaneHbl Ha [OBEPXHOCTH CYLUH MoBcemecTHo. Hau-
GoJblIAst 03EePHOCTL (OTHOUIeHWe MJomany o3ep x obuweldl nacilagw
CyIUH) XapakrepHa AJIfl YBJAaXKHeHHBIX PaliOHOB APeBHero OJeAeHeHUst
(cepep Epponwl, Kavana, cesep CILIA) Muoro o3ep B palioHax MHoro-
JeTHel MepanoThl, B HEKOTOPHIX 3acyULTUBLIX panoHaX BHYTpeHHero
croka (lor 3anaadoii CunGupu, Cepepuelfi Kasaxcran), Ha noiimax
M B genbTax pek,

Hanboabliee u4ca0 KPYIHBIX 03ep ¢ M0waabio Gonmee 100 kxm? Haxo-
autcs B Adpuke, Asun ¥ CesepHoli Amepuke. B 1945 camMbiX KpynHBIX
03epax 3eMHOro Wapa cocpefotoueHo 168 Thic. KM® BOABL, T. €. OKOJO
95% o6bema Bcex o3ep Ha 3emuae (Taba. 3.1).

Cpentssi o3epHocth Tepputopun CCCP Goaee 49%. HauGoabuwyio
03epHOCTh WUMelT Kapelus M cepepo-zanagMblii paiioH epponefickof
Tepputopun  CCCP ?12—13%), HAWMeHbLIYI0 — PABHHHHAA YacTb
Cpenuefl Aany, IMpumopbe. U3 Beex ozep CCCP 98% — 310 Meakopoa-
Hbie BOAOEMBI ¢ TWIOILAAbIO BOAHOH NopepXHocTH MeHee | KM%, 989 Beero
o6bema osepHuiXx Bog CCCP cocpeaorouedo B 17 KpynHeRIHX o3epaX
¢ naowaznsic Sosee 1000 km® Cpean aux — Kacnuickoe ¥ Apadnbckoe
Mops, Baitkan, Jlagomckoe n Ouexcroe o3epa, Baaxaw, Heewik-Kyae,
oaepa Uyackoe, Benoe, Burosepo u ap.

CpeaeHHR o HaWOoJee KPYNHBX 03epaX 3€MHOTO WIAapa NpPHBEAEHH
B Tabn. 7.1, Camoe Gonbloe Mo NJI0ILAnK HA JeMie 03epo — 3TO COJMO-
uoBaToe Kacnufickoe mope. M3 npechrix o3ep camoe Goaslioe — Bepx-
tee. HanGosbwnit oGvem Bogsl cocpesotoued B Kacnufickom Mope,
a cpeau npecHnX ozep — B Baifikane. Baiikan takxe nauGonee raySoroe
03epo B MHpe.
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TaGauua 7.1. KpynHeRmpe o3epa 3eMHOTO mapa

Qaepo Crpauna Macwaie, ObbeuM, Hanboabwasn
um? M’ rayBuda, M
Kacnuiickoe mope! CCCP, Hpan 374000 78200 1025
BepxHee Kawana, CIHA 82 680 11600 406
BuKTOpHS Tadaaunn, Kenus, 69 000 2700 92
¥rauna
Apanbthoe mope'? CCCP 64 100 1620 68
[ypox Kanaga, CIIA 59 800 3 580 229
Mpunran CIHA 58 100 4 680 281
TaHraHbhkg Tanzanus, 3aup, 32900 18 900 1435
3ambua, Pyanaa,
Bypyuan
Baikan CCCP 31 500 23 000 i 741
Hbaca ManrapH, Mo3zan- 30 900 7725 706
6uk, TaHaanna
Boabwoe Mennexbe Kauana 30 200 1010 137
Bosbwioe HeponbiHupe Kanana 27 200 1 070 166
3pu Kanaga, CLUA 25700 545 64
BHKHHAEr Kanaga 24 600 127 19
OHTapﬁq Kanaga, CIHA 19600 1710 236
Baaxaw CCCP 18 200 112 26
JlagoXckoe CCCP 17 700 908 230
Han Yag, Hurep 16 600° 44,4 16
| Hurepnsa
3ip ARCTpaans 15000 - 20
Mapaxaiisg Bekecysna 13300 — 35
Tonaecan KamGoaxa 10 000* 40 12
OHexcKoe CCCP 9 700 908 230
Pyaoauth Ke#ns 8 660 — 73
TuTHKAKA Tepy, Boansan 8110 710 230

[1p ¥ Meyauun: nandbie no Monorpadun «<MHpoBOH BOAHLIA 631aHC H BOAHE pecyp-
cti JeMany (|974): 1) oaepo cononopatoe; 2) 10 Hauapweroca p 1961 r. nageHns ypoRHs:
3) npu Huakux ypopanx 7 000—10 000 kM2, npu Brcoknx — 18 000—22 000 kn®: 4) npu
HHIKHX Ypopunx 3 000 km?, npu pricoknx 30 000 km®

7.2. THIIBI O3EP

03¢pa nodpasdessior no pasmepy, CTenery NOCTORKCTEA, NPOUCKON -
Oerwo kora08uKsl, XaPAKTepy 800006MeRa, CTPYKTYpe BodnO20 GAAGH-
CQ. TePMu4ecKOMY DENUMY, MUHEPAAUIAQUL 600, YCAOBUAM RUTGHURA
BOORYIX opeanusmod u Op.

O paaMepy o3epa NOAPA3feNRIOT HA O4ens Ooabutue ¢ ACWAADBIO
cBulWe |000 kM, Goabuwue — c maowaaso or 101 xo 1000 km®, cpeo-
Aue — ¢ naomansio ot 10 no 100 kM? K massie — ¢ WIOLEAABIO MeHee
10 xm2.

TTo crenenn NOCTONMCTBA 03€Pa ACAAT HA NOCTOAKMbIE U BPEMEHHDLE.
Mocneanne sanosusioTes Bogoli ML BO BAaXKHHE [epuoldnl TOAA.

O NPONCXO0XKAEHHIO 03ePHBIE KOTIOBHHB MOTYT ObITh TeKTORUNECKIE,

BYAKAHUyecKUe, METEODUTHBIE, AEOHUKOBbIE, KAPCTOBbIE, TepMOKAPCTO-
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|
8vie, CyPPO3UOHHbIE, Pednble, MOPCKUE, 30408bie, OPear02enHbie. TaKoe
e Ha3BaHHWe JAlOT M 03epaM, HAXOAALIMMCH B 3TUX KOTJIOBWHAX,

TexkToruneckue KOTAOGUHBL PACNOJAralOTed B KPYNHBX TEKTOHHYe-
ckuX nporufiax Ha paBHurax (osepa Jlapoxcexoe, Onexcxoe, Hibmens,
Bepxunee H Ap.), B KPYNHBIX TEKTOHMUECKHX TPEArOPHbIX BRaavHax
(03. Banxam), B MeCcTax KPYMHbIX TEKTOHWUYECKHX TPeuiHH — pHdTOB,
c6pocoB, rpaderoB (osepa Balikan, Tadranbuka, Hesca n ap.). Boae-
IHAHCTBO KPYNTHHX 03€D 3€MHOMO [1apa HMEIOT KOTJIOBHHE TEKTOHHUECKO-
ro NPOUCXONAEHUSR.

Byakanuseckue KOTAOBUARDL PACTIONONKEHE! %00 B KpaTepax NOTYX-
[IMX ByJkaHoB (HeKkoTopble o3epa B Hrtanuu, wa o. $Hea, B Slnounu
M T. A.), 160 06pazoBaftch BCASACTBYE TIOANPYKUBAHHUA peK NpoayKTa-
MH BYJIKaHU3Ma — jaBolk, 0610MKaMy Noponn, nemioM (o3, Kpoxouxkoe
na Kamuatke wau 03. Kuey B Adpuke).

Mereoputnbie KOTAOSUHL BO3HUKAM B Pe3yJhTaTe NajeHHs METEOPH-
toB (03. Kaaan B JcToHuu).

Jleonuxosoie koTaosurs: 0Opa30BaNUCh B Pe3yJIbTATE AERTEJILHOCTH
COBPEMEHHBIX WIH APeBHHX JeLHHKoB. JlefHHKOBLIe 03epHble KOTAOBHHH
NOApPa3AeAsOT HA TPO208ule, CBA3AHHBIE ¢ «BhiNaxuBawileld» padoToi
AefHHKoB (03. YKedeBckoe, MHorne osepa B CkaHannaeyv, B Kapenus,
Ha KoJbckowm NosiyocTpoBe) ;| Kapoesie, pacnofiodennble B KapaX (rop-
Hble o3epa B AJsbnax, Ha Kapka3se); mopewnbie, cOpM¥pOBaBILRECH
Cpend MopeHHBIX oT/I0XeHuld. Tporoeue ¥ KapoBble KOTJOBHHB CO3aHB!
3pO3NCIHOK, MOpeHHHe — AKKYMYAATHBHON AeRTENbHOCTBIC JeIHHKOB.
K JeadHKOBBIM 03€paM OTHOCRTCS TakKe chnelldddyeckue o3epa (dacto
BpeMenHble), o6pa3oBaBlldecs B pe3yiarTare NOANPYKHBAHHR PeK Jel-
HUKOM WIH BO3HMKAWOLIYE HA Tele CaMOro JelHUKa. JlenHUKOBLIe 03epa,
BO3HWKIIME B Pe3y/bTaTe MOPEHHO-aKKyMy ATHBHON AesiTefbHOCTU Jea-
HUKA WY B pesyJbTaTe NOANPYKHBAHUR PEK CAMUM JEAHUKOM, MOIKHO
Ha3BaTh ApuAedHUKOBbMU, & BO3HVKLINE Ha TeJe JefHuKa -— Hadrednu-
Kogoimu.

Kapcrosoie kotaogunst 06pasyioTcs B palloHax 3aJeradust U3BeCTHR-
KOB, JOJOMHTOB H THICOB B Pe3ysibTaTe XMMHUECKOTO PACTBOPEHMUR ITHX
NOpOA NOBEPXHOCTHHIMY U B OCOBEBHOCTH Noa3eMHeIMi Bofamy. Obpasy-
outMecs B paioHAX KAaPCTOBBIX NPOCALOK WAW B KaPCTOBHX TNYCTOTaX
¥ Nellepax ozepa MOryT GbITb, TAKMM 06pa30M, KaK NOBEPXHOCTHEIMH,
Tax M noA3eMHbIMH. TaxnX o3ep MHoro Ha Ypase, Kaexaze, B Kpuimy.

Tepmokaperogvie KOTACBUALL COPA3YIOTC] B pajioHax pacnpoctpade-
HUSt MHOCONETHEMEP3AKIX FPYHTOR B DE3Y/bTAaTe UX NPOTAUBANHA ¥ COMYT-
cTBYIOLeH Tpocafgkd rpyHTa (HeGoamluve o3epa B TYHApe M Tafire).

CyppozuoHHble KOTADSUHBI BO3HWKAIOT B pedydpTaTe NPOCANOK,
Bbi3BaHHLIX BHIMBIBAHMEM TIQA3eMHBIMH BOAAMH W3 TPYHTA MEAKMX vac-
THII ¥ HeMeHTHPYIOIIUX BellecTB (Takue HebOAbIIOIG pa3Mepa o3epa
Xapakrepdbl A5 cTelHbIX W JecOCTENHbIX pajfiOHOB, HanpyWMep Ha iore
3anaauoil Crbrpy)

Koraogunbt peqno20 npoucxoxoenus CBA3aHE C 3PO3UOHHON W aKKy-
MYJSTHBHOH JEATEJbHOCTbIO PeK. IJTO Ppa3HooOpasHbie M0 [eHe3ncy
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nodimenrbie godoeml (CTapuUE, NpoMonHbl, HeSoMbLYe 03epa), 0eapTo-
gbi¢ W RPUGEABTOSBIC B0C0EMDL, NACCH NEPECHIXAIOULUX PEK W AD.

Ha pexax BO3HHKAIOT M TAK HasclBaeMble JOAUHHDIE KOTAQBUHDL,
ofpasyloinnecs Jubo B pe3yJjbTaTe ropHuEIX 00BaJioB (3aBajibHble KOTJIO-
puun o3ep Capesckoro Ha p. Mypra6, Fexrenb va p. Akcy B Asepbaii-
jgxate U ap.), JnGo B pe3yibTaTe NOANPYKHBAHWA PeK KOHycAMH
BHHOCA OOKOBHIX NPUTOKOB (YACTO B Pe3y/bTaTe ceNeBbiX NABOAKOB).

Koraoeunst MOPCKO20 RpoucxoxOenus cBA3aHBl G0 C [OANOPHLIM
BAHAHHEM MOpst (Ausmasbl, o6pa3oBaBIUMecR B pe3yibTaTe 3aTONeHUS
pEYHHIX AOJHUH [locke NOBLILIeHHT YPOBKA MOPA), JKO0 ¢ OTUJIeHeHKeM oT
fepera akKKyMyJNATHBHEIMM KOCaMH ¥ 6apaM¥ HeOOJAbIIKX MODCKUX AKBaA-
Topuil (ageyrur) . OOpUHO, OXHAKO, 5TH BOAOEMB HE OTHOCKT K O3epaM,
a pacCMaTPHBAIOT NGO KAK YACTH YCTheBHIX ofaacTell pek, siubo Kak
yaCTH MOPCKHMX aKkBaTopHii.

304060612 KOTAOBUADL 06PA3YIOTCR B TIOHNMKEHNAX MENAY necuanbMA
JIOHaMH H NPEeBPaIaiorcsl B 03e€pa B pe3y/bTaTe 3ATONNEHHS X PedHH-
MY HA¥ MOPCKMMH BOAAMH, JOJIOBHE 03epa BCTpedaloTest BO/AM3M MOp-
CKHX Oeperos, B aeqbTax pex (Hanpumep, Boarw, Han, Hdynas).

Opeanozennbie K0TA08UNLL DopMYpYIOTCa B DoJOTAX, a BO3HHKAK-
UlHe [pYW 3TOM BOAOEMBl HA3LIBAWT OONOTHLIMH O3EPAMY H O3€pPKAMH.

Mo xapaxTepy BoAcoOmMena o3epa nospa3fesiioT HA CTOUHLIE u Oec-
rouHeie. TlepBble U3 HHX cOpackBAOT 110 Kpakdell Mepe YacTb NOCTYNAK-
OIeT0 B HHX PEUHOIO CTOKA BHU3 TI0 TEHEHHWIO (NPUMEPOM MOrYT CAYKHTD
Taxie o3depa, Kax Baiikan, Onexcxoe, JlanoxKckoe ¥ MHOMHe apyrde).
HactHbiM clydaeM CTOUHHIX 03ep ABAFIOTCA NPOTOMHBIE O3Epa, vepes
KOTOpbIe OCYLIECTBASIETC TPAH3UTHLIA CTOK pekM (K uMCJIy TaKux
BOAOEMOB OTHocstiTcst o3epa Uyackoe, Jakican, Capesckoe). BeceTounn-
MY CUMTAIOT 03€pa, KOTOPLIE, TIOJyUasi CTOK W3BHE, PAcXOAYIOT €ro Julib
Ha McriapeHye, HHOBALTPAUMIO WM UCKYCCTBEHHBIH BOao3afiop, He oTaa-
Baf HUYEro B €CTECTBeHHBIN WU HCKYCCTBeHHBLIR BoaoTOK. MHaue roBops,
M3 Tak®X BOJOEMOB NOBEPXHOCTHHIA CTOK OTCYTCTBYeT (npumepamu
MOTYT CAYXHTE Kacnu#ickoe v Apadbckoe mopsi, o3epa HMceebik-Kyas,
Banxaw, Yaa u gp.).

Kacnuiickoe 4 ApaJibckoe MOPSI COMacHO ONpefesEHHIo o3epa ¢ Ha-
YUHOA TOUKM 3DPEHUSt AOIKHBEL CHNTATLCA HMeHHO JeCCTOUHBIMH O3epaMy
(CBSI3U ¢ OKEAHOM B COBPEMEHHYIO reQJIOrUUecKylo 310Xy OHH He HMeloT).
Oauaxo Grarogaps uX GONbUIMM pa3MepaM U pekHMY, CXOAHOMY C MOp-
CKUM, 3TH BOACEMB YCJOBHO HA3WBalOT MOPAMU.

THnpsauus o3ep no CTPykType Boaworo Gananca GyaeT noapolHO
paccMoTpeHa B pa3a. 7.4.3. Tvnuzanvy o3ep 1o TEPMUYECKOMY PEXUMY
CTEelHAJbHO NOCBAIEH pa3A. 7.7 1, no MuHepanuzaummn sep — 7.8.1, no
YCHOBUAM NUTAHUA BOAHBIX OpraHuamoB — 7.8.2.

7.3. MOPSOJIOTHE H MOPSHOMETPHA O3EP

Bo Bcex o3epax Gosee WKW MeHEe UETKO BhIASASAIOT OCHOBHbIe Mopdo-
JIOTHUYECKHE SNEMEHTBI: KOTAOSHUHY, T. €. ECTECTBEHHOE NOHUIKEHHe 3eM-
HOH NOBEPXHOCTH CaMOre pPa3jIHYHOrC NPOHCXOXAeHM8 (pasa. 7.2),
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B fpenefax KOTOPOro ¥ pacnosIoXeHo 03epo; aoxe (UK 4auy) oaep
HenocpeAcTBeHHO 3adHaToe BoaoH (pue. 7.1.a).

BaHbiM 31eMeHTOM 03epHOA KOT/AOBMHEL ABJAETCH fepecosan o
AGCTH, KOTOpadA Npy abpasnoHHOM XapakTepe fepera BKjouaer Hepeeol
801 ycTyn, nobepescve U bepeeosywo oTmeab (pyc. 7.1,6). [Tocseanne apa
3/ieMENTa 03ePHOI KOTAOBUHDBI YACTO Ha3HBAIOT AUTOPAALI0, K XapaKTep-
HbIM YepTAM KOTOPOi OTHOCATCA MeJNKOBOAHOCTbH H BO3ASHCTBME BOJHe-
HUR. 3a NpeaeNaMu AMTopank HaxoauTes nodeodxutld oTkoc (Anu cybau-
ropaae). nyGokoBogHar uacTh o3epa — ITO neAdaugAb, AHO ©O3epa
Ha3biBaloT npodyrdaasio.

Paseutue BbICIeH pacTUTeNbHOCTH (MaxpodHTOB), Kax npasuno,
OrpaHuueHo JHTOPAJIbIO.

B npepenax noxa (Wamu) o3epa BHASJAAIOT TaKkKe Takue mopdioio-
ravdecKne 3JMEMeHTH, KaK naechl, 3aauevi, OYxThi.

OcHoBHHNMA MOPDOMETPHYECKHMHA XaPAKTEPHCTHKAMM 03€pa CJIYXKaT
(puc. 7.2): naouiads 03epa (MHaue, WIOWAAb €r0 [OBepXHOCTH, HaM
sepkana) Fos; 06%em aodu & o3epe Vo, Gauna bepecosod auruu Loy s,

a
3 ) d)s N
i 4, 5 6 .9
- ag; . 7 8
~ 13
\'\
F e N 7
1] r - / :-' m

72

Prc. 7.1. Cxema o3epHOi KOTAOBHAW ()
H ee Seperopoi o6nacTi (6):
{ — kovqoBuHa, 2 — nowe (uawa), 3 — Ge-
perosas o6aacTh, 4 — Geperonoft yeryn, § —
lofiepembe, § — Geperosan ormeab, 7 H 8 —
a6pa3noHnas N aKKYMYAATHEHAA 4acTH Gepe-
rosoil oTmean, % — noapoaunfi orkoe, [0 w
£1 -— guawnii B eHcwwil ypoBHy BOAH, 27—
KOPEHHHI® nopoan, 13— Hauaawuuil Mpo-
dutan BGepera

Pue, 7.2, MopdomeTprueckne xapakvepu-
L gep.a CTHKH O3epa

npoBeAeHHOA MO ype3y Boabl; Gauna o3epa L., — Kpartualilmee paccrod-
HHe N0 MoBEPXHOCTH BOARI BAOJE OCH 03epa MeXay Hakbosee yaaneHHEl -
MY ToOUKamu Geperopoil JUHNNA, wupuna 03epa By, — paccrosuue MeXay
OPOTABONONOKHLIMY §eperaMu osepa, NPOBeJeHHOe HepUeHAHKYARKPHO
ocH o3epa B AGo ero yacth. Hawbonburee 3Havedne nocieaHed Besu-
YHHH HA3LIBAOT MAKCUMAAbHOL wupunot 03ep@ Bos,.,.. CpeaHee 3Ha-
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yeHue LWHWPHHH HAa3HWBAOT cpedred wupunod 03€pa ¥ BHYACAAIOT No
popMyJie
Bus.cp = Fos/Los- (71)

BaxHbiMB MOP(HOMETPHYECKHMH XaPAKTEPHCTHKAMH 03epa ABAAI0TCA
ero eAyOura Ay (B PA3HLIX YACTAX 03epa OHA PA3HUHA), HMOKCUMAALHAR
2AYOURD Plos yaer CPEOHAR 2aYybuna hos.,, oNpenensieMas no QopmyJe

hﬂ:‘-cp == Voa/Fos- (72)

Bee nmepeunicaieHHble Bhille MOPHOMETPUYECKHE XaPAKTEPHCTHKY O3e-
pa 3aBUCAT OT BHICOTH CTOAHXA YPOBHR BOAM B HEM WJM OT BrGpatiHoro
B TOJILE BOAW OTCYETHOTO ropusoHTa (Wau ray6uuel). Haunboaee Baxho
3HaTh, KAK M3IMEHAITCR ¢ H3MeHEeHHeM YpPOBHA (HAH TAYOHHEI) TakHe
XapaKTepHCTHKH, KaK nAowaiab o3epa, ofbeM BOAb B HeM, CPeaHRs
H MaKcuMadbHas TAyGnua. CBaA3H COOTBETCTBYIOLMX XapaKTepPHCTHK
c ypoBHeM (rayOuHOM) Ha3LBAOT Kpusold naowaded (Man baruzpagu-
weckoli Kpueoil), Kpuaoli 06vemos n Kpusol cpednux eaybun (puc. 7.3).
Xapakrep yNOMAHYTHX KPHBHIX 3aBUCHT oT (opMbl JioxKa o3epa.

0 20 &0 60 B0 100 120 %O f60 180 Fyy 10%m2
1 L)

F 1 I L} T 1 F 1
800 Vo 1ow®
i 3
hw_

I L
! 2 3 4« &5 & 7 "‘Gp‘"

Pue. 7.3. Kpusne naowaqed (f), o6vemoB (2) H cpeaHux ray6uu (3) osepa

Kpuneaa nanowaaeil (Gaturpaguueckas KPHBaA) NoxKasbiBaeT, KaKasn
IM0LWAAL HOBEPXHOCTH O3€pa COOTBETCTBYET AaHHOH BhICOTE CTOSHHA
YPOBHA WAH riayOnHe, KpHBaR 0OBeMOB NOKA3LIBAeT, Kakoi o0beM BOJRI
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)
HAXOOMTCS HMMKe JIGore 3ajaHHoOro YpoBHs (MM rAyOHHBI) DT nni
KpvBble IIUPOKO UCHONb3YIOTCA NPH PAcyeTax MHOTHX THAPOSOruYecKh
NPOUECCOB, NPOUCXOAAIINX B 03€pax W 3aBUCRILKX OT BBICOTH CTOSHHA
YyPOBHR BOAbl,— IeMEHTOB BOAHOro Oajianca o3epa M, B YACTHOCTH
NoTepb BOObl HAa MCIAapeHde ¢ [OBEPXHOCTH 03epa, XapakTepUCTH
BOAOOOMEHA, PETYIHPYIOLIEH DPOJM BoAOEMa W T, L.

7.4. BOIHbLIH BAJIAHC O3EP
7.4.1. ¥pasHeHne Boanoro Ganadca osepa

Cocragasiowumu npuxodnol wvacru sodnoeo baasarnca aobozo o3epa
CAYNAT ATMOCHepHble OCcadku %, NOBEPXHOCTHOUE RPUTOK Ynawnp, KOH-
Gencayun 800RH020 NAPA HA 3EPKAAC 03EPA Zxanx, NOOIEMABIL NPUTOK
Wap. [TOBEpXHOCTHRIH NMPHTOK MOXeT ObITh KAK €CTECTBEHHBIM (pedHoH
CTOK Yup), TAK U aHTPONOresHuM (cOpoc oTpaboTaHHLIX BoA, Hanpumep
BO3BPATHHIX BOJ OPOLUEHUR, a TAaKXKe TIPOMBIULICHHBIX, KOMMYHAJIBHHX
H CTOYHBIX BOL, Heop)

Cocragasiotyte pacxoonod vacTu ypasHenus 800ro20 6a1ancy cTo4-
HO20 03ePa — 3TO NOGEPXHOCTHOLIE OTTOK U3 03€P& Ynon.cr, NOOIEMHBIL
OTTOK (huAbLTPAUUA) U3 038Pa Wer, UCHAPEHUEC C NOBCPXROCTH 03€PA Zyen.
[loBepXHOCTHLI OTTOK CKJIAABIBARTCA M3 CTOKA BRITEKaKLed U3 o3epa
PeKH Yer B HCKYCCTBEHHOTO B0A03afopa Ha XO3AHCTBEHHBIE HYXRIbL Yerss
(sa opoliedne, BoaocHadKeHMe W T. A.). M3mededue 3anacos Boas
B o3epe offo3nauaercs depes + A u.

Hcxoast w3 obilero ypaBHents BoAHoro Gajadca qioGoro BOAHOLO
oGbekrta {(cM. paza. 2.2) 4 yunTbiBasi OPHHATHE 0003HAYEHHA, YpaBHEHHe
BOAHOrO OasiaHca CTOYHONC O3epa TNPEACTaBWM B CJEAYIOLIEM BUIE:

X~ Yop + Yeop + Zeoux + Wap = Yer + Yonas + Zpen + Wer = Au. (7.3)

Jas GeccrouHoro o3epa ypaBHenHe BoAHOro GajaHca GyaeT TakHM
e, HO TOoJibKe 083 WieHa g B PAcXOAHOR YacTH.

Kak ¥ gns Apyrux BoAHbIX OGBEKTOB, YieHb ypaBueuus (7.3) oTho-
CAT K HEKOTOPOMY WHTEpBaiy BpemedH Af (Mecsll, roa, B cpelHeM 3a
HECKOJBKO JeT ¥ T. A.) W BhIpamanT Aubo B BeauuuHax c1os (M, oM,
MM), A460 B 0OBeMHEIX eaunuuax (km®, M%)

Ilas yaoficTBa MpH pacderax U aHafduie B AanbHelinieM B AAaHHOf
riage B ciyyae IpeicTapieHust 4yfleHoB ypaBHeHNs (7.3) B oObeMHBIX
efMHULIaX OyaeM NpPUMEHRTb 3arnasuble Oykeb (X, ¥, Z ¥ t. 0.}, B cay-
yae e UCTIONb30BAHUA BeJIMUMH CJIOA COXPaHUM CTPOYHBE OYKBH (X, Y,
z u 1 A). [Teperoa Benuuyuy ciod B ofbeMHbe BEAHYHHBL ¥ HaoBOpPOT
OCYUIECTBIACTCS € yUeTOM TAOLLALN 03epa. Hanpumep, aas oftema
OCaJKOB yiMeey X = axF, roe a= 10%, ecaiv X uipaxen B M3, u g =
= 107% ecin X BEIPaXEH B km® Tlpu s7oM X 3apan B MM, a nACILAAL
BOJJ.OEM& F— B xm’

Ecau unedw ypaBHeHus (7.3) mnpeacTaBieHbl B 00beMHBIX €AHHUILAX,
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o = A U B (7.3) — 370 ue 4ro nuoe, KaK usmedenre obbemMa Boj
B o3epe (T. e. = A V) 3a uutepas ppemedun Af. Ecan Xe uneds
ypaBHEHNHR (7.3) sanaubl B BesiMUMHAX CAORA, TO o= A & — 3TO He UTO
HHOE, KAK H3MeHeHHe YPOBHA Boawl B o3epe (T. e. = A H) 3a ToT e
WHTEpPBaJ BpeMeHd Al

Korza cymma npPHXOAHHX YJIEHOB YDABHEHHS DNPEBbIUACT CYMMY
pacXodHbX, T0 A # > 0, n o6bem BoA B o3epe yBeJHUKHBAETCH, a €ro
ypOoBEHb MOBLILIAGTCA; KOrja e NPHXOLHAR YaCTh YPABHEHWA MEHbLIe
pacxoauoh, To A u << 0, n o6beM Boa B 03epe yMeHblilaeTcs, a ypoBeHb
BOABl B HEM NOHWIKAETCH.

B kauecTBe HarJfigHOTC H B TO e BpeMsa BeCbMa AKTYAJbHOTO
fpHMepa paccMOTpHM BogHuid Oasanc Kacnoufckoro wops  (Taba.
7.2).¥paBHeHne Boghoro Oananca TpPeACTABNM B IBYX BapHAaHTaX
(B 00beMHBIX eAMHUUAX U eIWHHLAX CAOH)

X+ Yo+ Wuo=2Z4+ Ve £ AV, (7.4)

X+ yop + Wap = 2 + yror £ A H. (7.5)

K uncay npuxoAHBIX UieHOB ypaBHeHUst BogHoro Oanadca Kacnuiickoro
MOpPfl OTHOCRTCA aTMocdiepHbie ocalki Ha ero noBepXHoerd (X, x), cTok
pex (Yup, Ynp)., mom3eMHbE cToK Wy, @qp), K YHCAY PacXOAHBIX —
ucnapente (Z, 2) W oTrok Boa B 3aauB Kapa-Boraz-Ton (Yesr, yusr),
TOME B KOHEUHOM CYeTe TPaTAImHHCA Ha ucnapeHue.

B raGa. 7.2 npuBesern Taxke BeqMupEb A Vi A H, 7. e. 3HaueHys
TaK Ha3eBaeMoh «pe3yArTUpYloilell HanaHcay, onpeleneHHoR 0 K3Bec-
THBIM APUXOAHBLIM M PACXOAHBIM YJeHAM YPaBHEHHs BoAHOro Oasadca.
PaccMorpenHuie BeMURHB 61H3KYM, HO He NIQJHOCTRI0 COBNAAAIOT ¢ hak-
THYECKHMH AAHHLIMH 06 U3MEHBEeHHY YDOBHSA BOAM W o6bema BoA B Bojoe-
Me, Paannuna, obbacHRemble OWKHOKaMH ONpefe/ieHHs COCTABRAAIOILMX
fananca, Ha3BIBAlOT HedR3Kol 800H020 Garancd.

B nepwon 1900—1329 rr. npuxoaHble W pacXoitbie COCTABARIOLLAE
Boasoro 6anaHca nouTH fanaHCUPOBaMYich, W HabloaanoCch ARWL ca-
Goe cHuKeHue ypoBba Kacnuiickoro mopsa. B 1930—1941 rr. cutyauus
PajHKaibHO HW3MEHWNACh: YPOBEHb BOAOEMa yhal [MOMTH Ha 2 M. IT0
obBACHAETC] TeM, UTO PE3KO COKPATH/ACK NPUTOK PEUHLIX BOA B BOLOEM
(mpexage Bcero M3-3a ymesbliewus croka Bouaru, pawoiell Gonee
4/5 nputoxa soa B Kacnuil). HeckonbKko cokparuicsi, npaBaa, U oTToK
BoAb B 3aanB Kapa-Boras-Ton BesieacTBre CHHKEHUS YPOBHSA HA OPO-
e, OTAEARIOLEM 3a74B OT MOpA. B To XKe BpeMs NOA3eMHbIA [PUTOK
B 03€p0 -OCTANCA HeU3MeHHBIM, 8 06beM OCAZKOB H UCTAPEeHUSt HEMHOTO
YMEHBIUHACH B CBAA3W ¢ COKpalleHWeM [/0LaAd MOpPS, BH3BAHHBIM
CHYXKeHHEM ero YPOBHS.

B nocaeaywilee BpeMsi pacxoiHble cocTaBAsiomue BoaHoroe fananca
TaxKe mnpeoGaafand Haa TPHUXOAHBIMM, ¥ YPOBeHE BOAH B BOAOEME
CHMXKaJsca BnaoTh ¢ 1977 r.
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C 1978 r. ypoBenb Kacnsuiickoro Mopsi Hayas ObCTPO NOBHINATHCA,
4TO 0KA3aloch HeoXHAAHHBIM AJIF1 MHOTHX nccneaopartesefi, 3a nepuon
1978—1986 rr. ypoBeHb noBblcwicst Ha {,2 M, 970 oObACHASTCR yBeaHye-
HHeM (BO3MOXKHO BpeMeHHBIM) cToxa DBodird, BHI3BaHHBIM, B CBOK
ouepenb, BO3pacTaHHEM KOJHYecTBa aTMOC(EPHLIX O0CaiKkoB B Gacceline
Kawmet. Tlosmurennio ypoBus Kacnust cnocofcTBOBaJio TakXKe HeKoTopoe
yMeHblIeHHe Hellapenus ¢ [OBepXHoCTH BogoeMa. MekyeeTBedHoe cokpa-
wenue croka B Kapa-Boras-Tos, xak eugHo H3 paunbix Taba. 7.2, ue
MOT/I0 CYUIeCTBRHHO NOBJAHATL HA Boadbifi Oananc Kacnus. 3amerum
[IOTIYTHO, YTQ NOJACKHTEBHBIN BOAHKWE $aaHe CAOXKHICA HECMOTDH Ha
HEeKOTOPOe YMeHbIlIeH}e 0CaKOB Ha NMOBEPXHOCTL BOAOEMA B 3TOT HEpUo
N0 CPABHEHHIO C NPegIIeCTBYIIIMMY roaamu. 3a 1978—1989 rr, ofmee
noskllledue ypoeHA Kacnys cocTaBudo 1,4 M; npiuem B nocaentpe rogpl
WHTEHCHBHOCTh MOAbeMAa YPOBHA YMEeHbIIHJACH.

BamubiM c/lieACTEMEM aHAJIH3A YPABHEHWR BOAHOro OasiaHca 03ep
ABNASAETCR NMOHATHE O TAK Ha3HBAEMOM YpoaHe pasHogdecus, WIH yposue
TA2OTERUA. DTO TOT YDOBeHb, TPH KOTOPOM TPY 3aAaHHBIX BHEUIHHX
yCJIOBHAX (NPHTOKe peUHBIX BOA, OCAAKaX, UCNapeHHH) HNpHXOmHad
M pacXoAHAsl YacTv ypaBHEHHSl BogHoro 0a/laHCa ypaBHOBELIWBAIOTCS.
denc B Tom, uto maxe B caydyae KacnuiicKero M Apﬁ.ubcxoro Mopei
CHH}eHHe yDOBHfl BOAOEMOB He MoXeT ObiTh Oecnpele/bMbIM: MO Mepe
NafeHHAl YPOBHA BOLBH W COKPAIEHHAA MAQILAAH 03epa YMeHbLIAITER He
TOJBKO 0CAAKH Ha TNOBepPXHOCTH BOADEMA, HO M HCnapeHHe (MTO OUYCHb
BAaXXHO AJS 3aCyLLIMBHX PadoOHOB, rae UcnapeHHe — riaBHast, a st
GeccTOUHLIX BOAOEMOB faXKe HACTO ¢IHHCTBEHHAR NpHYMHA PACXOAOBA-
Hus BOALI B 03€pe).

7.4.2. Crpyktypa Bopnoro Gananca osepa

fTod crpykrypoli eodnozo Gasanca awbo20 8000eMa NONUMAIOT
COOTHOWENUE MENOY DABAUYHOIMI APUXOORBIMU U DACXOOHBIMY COCTAR-
ARIOULUMY YPABRERUR 800HO20 Baranca.

[ns xapaskTepucTMKM CTPYKTYpH npuXxoasoi W pacxoasofl dacTedl
ypaBHeHUst BoasHoro Gananca Boacema K. K. JmenbluTtedis npeasioxua
YUHTHBATh COOTBETCTBEHHO A0 OCaAKOB H HCNapeHUs B ofeux yactax
ypaBHehusi. PaccMoTpuM ciiyuadl paBHOBECHOTO COCTORHHA Boanoro Ba-
JlaHca o3epa: NPUXOJ BOJA PaBeH WX PacXoAy H ypoBeHb Bonocema crafu-
neH. B ypaBHenuu BogHoro Ganasca (7.3) npedeSpeieM BceMy ujeHa-
MH, KPOME X, Ynp, 2wen U Yor. 1OTAA yPaBHeHHe BoAHOre fasalca Taxoro
03epa C HeW3MeHHbHIM YpoBHeM Boanl (puc. 7.4) OyneT BHraAfAerb
B 00BbEeMHHX eIMHMIAX CAeAYOUIHM obpasoM:

Xo:l + an = Yc‘r + Zoz» (?6)
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T. €, of'beMbl OCANXOB Ha NOBEPXHOCTD 03€Pa W [IPHTOKA K 03€py, ¢ OAHOMH
CTOpPOHEI, H PEYHOTC CTOKA H3 03epa M UCNAPEHHS C €ro MOBEPXHOCTH.|
¢ ppyroii, paBHbl.

Puc. 7.4. [Tpocteiiuan cxema iopMHPOBAHUA BOAHO-
ro 6a12HCA CTOUHOrC 03€pa 0 CTa0HAbHBIM YPOBHEM
BOAL

Buiag ocaakeB U HCNApeHds COOTBETCTBEHHO B PHXOLHYIO M pac-
XOAHBIE JACTH YPABHEHHA BHIPA3HM KO3D(pHIKHEHTAMH:

Kx = Xos/(yrrp —|— Xos), (77]
K. = Zoa/(yﬂ + Zoa) == Zoa/(ynp + Xos)- (78)

3amena Yo, + Zoa Ha Yop -+ Xoa B ypaBHeunu (7.8) onpasaaHa TeM, yto
B ypaBHeHud BogHoro Ganadca (7.6) npuxoauad 4 pacXojHas 4acTH
paBhbt Mexay coboi.

O6bem ocankoB Ha NOBEPXHOCTL 03€pa BHIPA3HM Yeped CokH 0calkoB
no gopMyne Xos == aXosFos, e a — Ko3QUUKEHT INA NepeBoaa BEJH-
UHH CA0R B O0beMible eAMHHLB. AHANOTHYHO MOAYUHM: Zos = GZoaFos.
Peunoii nputok B 03epo Yo, Bupa3HM uepes ciok croka Ha BogocOope
ozepa: Yop = aynpFs Win Yo = o ax.F., rne x, — clok ocagkos Ha
Bogoclope o3epa, F, — naomank sogecbopa, & — Koap}HIMEHT CTOKA,
paBHHH Yo/ K.

[Ipy cooTBeTcTBYIOIINX 3ameHaX ¢opmyau (7.7) w (7.8) no-
Jy4aT BHA:

— Xo3F o3
K‘ = GX;F. + XoaFos ' (7’9)

ZoaF 03
Kz = @ XuFu + X02Fon (7' 10)

202



PasaenuM ukcavMtess u 3HamesaTe] b OOONX BHIPAXKE HUIT HA XosFos
H 3aMeHHM oTHOWweHne FofFos ha ¢

1

Ke= X fXos g+ |

: (7.11)

o Zas/ Xoa
K == rTrme T T {(7.12)

B atux dopMysnax ¢ — TaK HasbiBaeMblil ydesonuili 60goc6op, pae-
HblH OTHCOILEHHIO NAowWaan BoaccOopa 03epa K MAOWAAH CaMoro oaepa,
K 1 K; moryr 6Tk Bhipaxenn B poaax | wau 9.

Ananns euipaxendi (7.11) n (7.12) nokasnipaer cregyouree:

1) nons ocaakos B poaHoM Oasadce 03epa TeM Gonblie (a npHTOKa
B HETO TeEM MeHbme), YeM MeHbUle @, T. €. Sonbiue Mowask o3epa
B CPAaBHEHWH C TNOLIAABIO BOAOCOOpa; yeM MeHble K03 () wuHedT cToka
&, T. €, foabliue cTenekb 3aCYIIMBOCTH BOAOcOOpa; UeM Mekpire oTHOLIe-
HHE XofXos T. €. UeM B foJee yBiaXXHEHHOH yacTH BOAOCOOpa yaxoautes
03epo;

2) MORA HCNAPEHHA B BOAHOM OajaHce O3epa TeM DOAbwe {(a croka
H3 03epa TeM MeHbLIe), 4eM MeHblIe @, & U Xs/Xo (KaK'H B npesniayinem
cayvae); ueM GONbLIE OTHOUIRHHE Zgs/Kqs, T. €. GoJblle TAK HalbBaeMblil
«MHOEKe cyxocTu» B pafiode oszepa (no M. M. Byabiko), Tlpu arvom
YC/IOBHO MpHHHMAEM, YTO UCnapeHHe ¢ MOBEPXHOCTH 03€Dha coBnagaer
¢ BEJHUYHHOW HCIAPREMOCTH,

M3 ypasnenns soaHoro Ganadca (7.6) MOXKHO YCTAHOBHTL YCJOBHE
cyiectBoBanus Geccrounore osepa. Ilpuuae Yo, == 0, nogyunm X, +
+ an == Zos HAM Xoafos - yaFn = ZoaFos. U3 ypaBHeHUa popsoro 6a-
NaHca BoAocBOpa Xe == i + 25 HAHAEM s == Xy — Z,. 1Qraa noJayuum
XeaFos + (X — Zs)Fa = ZosFoa OTKy0a8 (Zoa -_ xoa)Fos = (Xs — Za) Fo
HHHN

L tn — . (7.13)

Xy = 2

MNocneatee Boipa)XKeHHe 03HaUaLT, UTO € POCTOM yoerbHo20 sodocHo-
pa 0aa cywiecTa08anun 6eccTour020 03epa GOANHO RPOROPLUOHAADHO
803pACTATL OTHOWIEHUE U30HITKA UCNAPERUR HAO 0CAOKAMYU KA NOBEPXHO-
cTu ozepa Kk u3buiTKY 0cadkoe Had ucnapenuesm na 8000c6ope. Uuaue
COBOPA, B YBAaMHEHHbIX pafdoHax Geccroulblie 03epa MOTYT CYILECTBO-
BaTb JMUIL IPY MAJbIX 3HAUCHUAX @, @ B 3aCYLINBHIX — hipy GOJbUIMX
3HAUEHHAX (p, IPKUEM YeM 3acyliTuBee padoH, TeM foabllue nojaKHa SHITh
BelUYHUHA §.

ITo cOOTHOLIEHHIO COCTABAAILNX pacXOIHOH YACTH YDaBHEHHR BO-
AHoro Ganadca Bee o3epa, cornacio b, b. BorocaoBekoMY, noapasgens-
I0TCS Ha aBe rpynnul: crokegvie C W ucnapawwue H. Y ozep nepeoil
rpynne ¢TOK MpeBbllilaeT MCOapeHyue ¢ KX TIOBePXHOCTH ~— Vo > Zgs,
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y o3ep BTOpoH Tpynnel Yo < Zos. ITo CcOOTHOWEHNIO COCTABASIOIIMXY

NPUXOAHOM YacTH ypaBHeHus Boaxoro OafdaHca osepa ofedX rpynn
nofpasaeaioTeA Ha TPH THNA: apuro4noe fl, Korga npurtok ¢ BoaocSopa
npeoGaanaer Hax ocaakaMmu Y.y => Xo;), netirpaavavie H, xoraa Yy, ~

~ Xos M OoxOesoie M, ecin ocagxy npeobialal0T Hajg TPHTOKOM

(Ynp << Xoa).

CTOKOBHE 03€pa XapakTepHu AAs 30H AOCTATOUHOTO U U3OHITOUHOrD
YBJAXHEHUA, HUCTApPAIOLINe — AAS% 30H HEAOCTATOUHOTO VBJAaXKHEeHUS.
Tun Xe o3epa 3aBHCHT OT BeJUUHHH YAeJbHOrO BogocHopa: K HefiTpadib-
HOMY W [0XeBOMYy THUNAM OTHOCATCR, KaK NpaBWio, 03epa ¢ MaJoll
BeJUUKHOHA ¢.

7.4.3. Buemnuii ponooGmen o3epa

Brewnuii saodoobmen xapaxrepusyjer OTROCUTEABRYIO POAL ROCTYRAC-
Huf 800 u3BHe uAu OTTOKA 800 8 0OHOBAeHUL 800 68 03epe.

[loxasatenem BHemlnero BogooOMeHAa oO3epa CAYMIKHT TaK HasulBae-
Mblil KO3 yuent yeaoanoeo godoobmena (cm. popmyay (3.6)), xoro-
puifi ANR O3ep Yaille BCETo BhipaxaloT (GopMynod

KB= (YHP+X03)/V= (YI.‘T+ZOB)/V. (7'4)

rae ¥V — oGbeM o3epa.

Hnoraa xosgpduuyedt ycloBHore eoacofMeha o3epa ONpenessior
Huaue: K = Y../V nan K5 = Y /V Kj Xxapakrepdayer OTHOCHTMb-
HYI0 POJL TIPUTOKA pevdblX BOA BO BHelllHeM BOgooOMeHe o3epa, K¥ —
OTHOCHTEJILHYIO POJib OTTOKA PeuHbX BOA (3TOT MOKa3aTesdb Ha3bIBAIOT
TaKKe «KOIPPUUUEeHTOM RPOTOHROCTY 03epas), Ilas GeccTouHmX o3ep

%3 = 0. Ecan coctaBasiomde BoaHoro Gananca o3epa NpeACTABJAEHBI
B KM®’/roa, To BeamunHa !/Kp uMCIeHHO paBHa nepuody YCAOEHO2O
godoobroarenun, BulpaKeHHoMY B rogax fcm. dopmyay (3.7)).

HavnBonee ofilasi 3aKoHOMepHOCTb, CBOMCTBEHHAR BHEeIIHeMy BOAO-
ofMeHy 03epa, CeAYIOILAN: “eM Menblie 06BeM 03epPa, TEM RPU NPOLUX
PUBHGIX YCAOBUAX KOaththuyuent grewne2o sodoobmena Goavwe. Tax,
y 03. Unbmetb Kz = 1,3D, T. e. ofHoBAEHUe BOA B ¢3epe NPOMCXOAHT
B cpegHem 3a 0,74 rona. ¥ HeBoNbUIMX NpoTounbiX ozep HA Kosabckom
n-ee Ky pocturaer 1000 (Boxa B cpeaneM obHoBasietcst 3a 0,001 wacrtb
rofa, 7. e NOYTH 3a 9 u). ¥ KPyNHHX BOAOEMOB, TaKMX, KaK 03. Balikan
u Kacnufickoe mope, Ky cocrapaser 0,0032 u 0,0049, 1. e. BpeMs ycsioB-
Horo oBHOBJEGHUS BOJ COOTBETCTBEHHO paBHO 312 u 204 ropam.

7.5. KOJIEBAHHA YPOBHYA BOAbI B O3EPAX

KoneGanun ypoBHa BOAn. JTO rMaBHelllas XapakTepUcTHKa pexuMa
o3epa. HanoMHuM, 4TO NPUMEBHTRNBHO K O3€paAM WX BOCHOIM PEHCUMOM
CHUTQIOTCR 3AKOHOMEPHbIE UIMEHERUR YPOBRA 8006, nacwadu, cbsema
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800, a TaKxuce XApaxKTepucTuxk Teweruli u goauenus. Boawmft pexum
o3epa BMECTe ¢ M3IMEHEHWSIMH JefOTePMHUECKHX, THAPOXHMHYECKHX,
reApofUoAOrnueckKuX U APYrUX XapaKkTepHeTHK o3epa (OpMHpPYeT COBO-
KYTHOCTh 3aKOHOMePHBIX H3MeHeHHH BceX KOMIOHEHTOB 03epa, Ha3kiBae-
MYIO 2UOPOAVZUHECKUM PENCUMOM.

Kosnebauusl ypoOBHA BOAH B 03€paX BO MHOIMOM ONpeiensiioT H BO3-
MOMKHOCTH XO3AHCTBEHHOr® MCHOMBh30BAHNS BOJAOEMOB, Tak KaK OT BhICO-
THl CTOSIHUA YPOBHH 3aBHCHT 3(peXTUBHOCTD PaGoThl BOAHOTO TPAHCIOP-
Ta, HadeXHOCTh BOA03abopa Ha OpOLIEHHE, TPOMBILIJIEHHOE M KOMMY-
HalbHO® BopocHaOMKeHHe H T. A,

KoneGaHus ypoBHs BOAbl B 03epaX MO TNPHUMHAM, BbI3HBAIGILINM MX,
MOTYT OblTh Tioapa3deseHH Ha aBe rpynne: 1) Kxosebarusn yposns,
COA3ARHbIE ¢ usmenenues obvema (maccol) 60061 8 03epe u onpederne-
Mele, TAKUM 00DA30M, 8 OCHOBHOM L3MCRORUAMU COCTRBARIOLIUX 800H020
faaanca godoema N 2) KOAeOQHUA YpOBHA, HE COASARNDIE C UIMEHEHUA-
M 00BemMa 800 6 03epe, @ ONPeCeARIOWUECR nepepacnpeceseHuen
HeuaMennoz0 00vemMa N0 NPoCTPARCTEY 03epa.

KosefaHUR yPOBHA NepBOli IPyNNk CBR3aHbl NpeXae Beere ¢ KAHMa-
THYECKHMH TPHYHHAMH H, B YACTHOCTH, ¢ OOYC/OB/CHHBIMH KJIHMATOM
H3MEHEHHAMH NPHXOANBX UJICHOB YPABHEHHA BOAHOrC Ganauca, (NpHTo-
KA peuHbIX BOA, OCAAKOB Ha TOBepXHoctb o3epa). [lockonbky peunoi
CTOK H YBJiaXKHEHHE TEPPHUTOPUH B LEJIOM NOABepXeHb KAMMATHYECKH
06yCA0BJACHHBM BEKOBbIM, MHOIOJETHHM U Ce30HHBIM KosieGaHuAM, aHa-
JAoryuHble KoaeGaHHs WMeeT W YpPOBeHb BOAb B 03epax.

KoneGaMusi ypoBHR BTOPOH TPYnNNLl CBSI3aHb NpeXae BCero € Tak
Ha3biBaeMbIMH CZOHHO-HA20HHbIMYU OeRUBEARYURMY YPOBHA, OBYCROBIeH-
HEIMY BeTPOM. [axkue kosefaHusi MMEIOT KPAaTKOBPEMEHHH Xapakrep.

BexoBbie n MHoroaeTnHe koneGanns yposus ozep. KoneGaung ypos-
HA O3ep BEKOBbIE H MHOTOMeTHHe — HauboJsee ApKoe NposBJaeHUe THAPO-
JOrYECcKOre peKMMa BOAOEMOB, OHH e OKAa3BBAaWT W HanboJee CHlib-
Hoe (Hepeaxo HelJaronpusatTHoe) Bo3AeACTBHe Ha X03stlicTBEHHOE HC-
MoJb3cBaHUE 03ep WU conpeledpHblXx TeppuTopuil. Kax yiKe oTmeuanoch,
OCHOBHASI MPHYKHA TaKux KoseGawuil — xaumaTtnueckas. [Tostomy uay-
yeHHe BEKOBBIX ¥ MHOPOGJ/IETHRX KoJleGaHW# yPOBHS 03€p MOMKET CAYKNATE
¥ KOCBEHHbIM AOKA3ATENbLCTROM CYILECTBOBAHUA KAUMATHUECKUX KIMEHE-
HKil YBNAXKHEHHOCTH TEPpPHTOPUN.

Taxk, A. B. ILInnTHYKOBY B pesyJbTaTe UCCAEAOBAHHSA PEXUMA 03€ep
I0TO-BOCTOUHOH uactH eBponefickoii Tepputopiu CCCP u 3anaanoii
Cub¥py yaanoch YCTAHOBMTH BEKOBBIE KoJeGaHHst YBJIAKHEHHOCTH Ha
OTpOMHHX npocTpadeTBaX EBpasuu. A, B. IllduTHuxor o6HapyXun
HMKJAHUeckue Kolefanust ypOBHA O3eP H YBJAXKHEHHOCTH C NEPUOAOM
okodao 1850 sert.

O6ienaBecTrbl BeKoBule  MHOToNeTHYE KoeGauus ypous Kacnuii-
cKoro ¥ ApajibCcKoro mMopeil 4 aApyrux feccrounnx osep (puc. 7.5, Taba.
7.2) Ity KoneBadus a0 nocaesHero BpeMeny GHUVIH UeluKoM 06YyCa0BRIe-
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a) Hbl KAHMaTHYeCKHMMH (aKTopamu
Hw.ade. (TeKToHMUECKYI0 [WMoTe3y Koneba-

-20r Huit yposua Kacnus caemyeT cuH-
~a Tath HepeadbHoil). O6pauiaeT Ha
-28 1 1 cefs BuAMauwe GaKT CHUKEHHR
=2r YPOBHS MHOTHX GECCTOUHBIX O3ep

W s 1 7% 2 B nocaennse 100—200 aet, uTo, no-
ThiC. NG K.3. BHAMMOMY, CBA3aHO € obmum
g’u- YMeHbIUeHYeM YBJAaXHEeHHOCTH Ma-

: Tepuxos. OaHaKo B OCTeAHKE Necs-

THWIETHA AONOAHUTEALHOW NpHuH-
i Hol, oOyC/iOBANBAINEA YCKOpeHKe
- nageHus ypoBHR (Hanpuwmep,

- Apaibckoro Mops), ABJARTCH aH-
TpornoredHulii  Qakrop. B cayuae
Apanbckoro Mopsi — CyllecTBeHH L
3afop Boa peX Awmynapen n Ceip-
Japby Ha opolieHMe.

Cyry6o aHTponoreHHbIM OHJIO
¥ CHMXKeHue ypoBrsl 03. Cepau: ypo-
BeHb Obii MOHWXKeH Ha 18 wM anda

\/’L/'\—\ YBJAHYCHHA THAPOIHEpreTUUeCKoro

notekuvana p. Pasnau, BriTekao-

[red U3 o3epa, a TAKKE MAAl COKpa-

WeHUA IoWAaaY MeJKOBOAHOH Hac-

TH 03epa C LeJbl0 yMeHbIUEHHS No-

TEpPH BOAH Ha vicnapende. B nacros-

iiee. BpeMR NPHHUMAIOTCS Mepbl Mo

Lo 1 cTabuau3auvn M YacTHYHOMY BOC-

Th60 T8 1600 920 16e0 0 1350 cTaHOB/eH®I0 ypoBHA CeBaHa: ocy-

ecTBAAETCR MepebpocKa NOMNOAHH-

Fg;" Iéi‘eﬁieﬂ“}f':“;pgﬂﬂ" Kacroicrorg  TEIbHBIX 06beMOB BOAB B 03epo N3

(1) u Apaabckoro (2) moped, 03. He- - Apnel, MpoexTHpyeTcs aHaNorHY-

cuk-Kyas (3) n Mepreoro mops (4). Hast nepedpocxa W3 OpYyrux pex, co-

Hena nereHHA wKaAbi Ha rpaguke  gpauled cOpoc Boa W3 o3epa Mo

(6) —1Lm p. Paspan.

BexkoBbie ¥ MHoroierHHe KoneGaHus ypoBHR HauOogee 3aMeTHbl

y 0ecCTOUHLIX o3ep, HaXxojsfilnxcda B apuaHbix pafionax (Kacnaiickoe

o Apafibckoe Mopa, 03. Baaxaw u ap.). O6vscHsercs 970 TeM, UTO NPH

¥3MEHEHHH CTeNeHHd YBAAMHEHHOCTH GOJBbLUUX TepPPUTOPHIT NPUTOK peu-

HLIX BOA K O3€PY H MOTEPHU ¢ ero NIOBePXHOCTH Ha HCTapeHHe H3MeHRIOTes

MOYTH B TPoTHBO(A3aX: B 3acyllivMBble Nepuoan B 03ep0 NOCTYNaeT

MaJIo CTOKa, a MoTepy Ha Henapetne HanbogbluAe, BO BAaMKHBE NepHoab

NOCTYN/IEHHE CTOKA H OCAaJAXOB Ha MOBEPXHOCTb 03epa yBeJdHuHBaeTcs,
a NOTepH HA UCMapeHue HecKOAbKO yMeHbIUAIOTCS.

CeaoHnbie xoneGanus ypoBHs 03ep. JTH KojeGaHus YPOBHA Takxke

B OCHOBHOM CBfI38HH C YM3MEHEHHAMU COCTABAAIOLINX BOAHOro GalaHca

o3ep. [loBbilerHe ypoBHR O3ep MNPOMCXCIAMT B NePHOAL MOBbILIEHHOTO

NpUTOKa BOA B 03epa, oNpeaefiseMble TUIIOM BHYTPHTOAOBOTO PeXHMa
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pednoro croka. Tak, B o3zepax Onex- gy
ckoM, [lneweene, KyGeHckom, Jlaua,
Boxe nomabeM YpOBHR OTMeuyaeTcst
BeCHOHi B TepPHOA CHEr0BOrO TNONIO- 45
BOALA HA peKaX; O3epa, NUTAnULUecs
BOJAAMH € JIeNHUKOB W BbICOKOTOPHBIX
cierop  (Teaenkce, Hcewk-Kyap), #0
HMEIOT MAKCHMYM YPOBHS BO BTOPYIO
noAOBUHY JseTa (puc. 7.6).

Bennukhia ce3oHHRX koneSaHui
YpOBHAR O3€p 3aBHCHUT OT NJACLIAAH
MOBEPXHOCTH 03€pa M YAGJLHOTO - e ————
pogocGopa ¢: ¢ yMeHbllleHHeM NJIoWwa- [ F § 7 o @@alI oo
AH 03epa K BO3PACTAHHEM @ OHA yBe-

JIHUHBABTCH. Puc. 7.6. Tunuusbie rpafinke CeaoHHbIX

KpaTtkoBpeMennbie xoneGanng konebanni ypomua osep: Terenkoro
ypoBust 03ep. KoneGanus yposus 710- (11, Naeneesa {2). JManoxckoro (3)
ro BHaa MOTYT ObiTh 0OfYyCAOBJEHb
CTOHHO-HAMOHHHIMY fIBJIEHUAMH, CeALIAMH, KoaeSaHHAMHE aTMocepsoro
LABReHUs,

BosaeficTBHe BeTpa BblabiBaeT NOBLILIEHHE YPOBHA BOLB Y HaBeTpeH-
Horo (HaroH) W NoHYXKeHWe YpOBHR BOAW Y TioABeTpeHHoro Gepera
(cron). [Ipu oautenbHOM yCTOHUMBOM AeACTBMH BeTpa BO3HMKaer ne-
pexoc BOLHOHW NOBEPXHOCTH C VKJAOHOM B CTOPOHY, TIPOTHBOIOAOMKHYI
HATNIPABAEHMIO BeTpa. BenWuWHa yKJIOHA 3aBHCUT OT CKOPOCTH BeTpa
W u piaunbl 03epa B HanpapaeHud AeficTBHs BeTpa Lis. YCAOBHIO paBHO-
BECHR TAHTEHUMaJAbHOro HaNpsKeHHs BETPa U NPOTHBONOA0XKHO HANpaB-
JIEHHOH NPOAOABHOH COCTARIRIOIWEA CHJABI TRIKECTH COOTBETCTBYET cJe-
AYIOWIKH YKACH BOAHOH NOBEPXHOCTH BO BpeMa HaroWa:

B, BET| W‘J W‘J
luar=—p—l‘:‘§;— = K—EE— (715)

Beanuuua nepekoca ypoBHR B 03epe paBHa
AH = luar Lés == KW2 :Iafgh (7]6)

Ilpu 3TOM NPKHATO, YTO HanpapB/eHde BeTpa ¥ HATOHHOrC NOABEMA
ypoBHR coBnagaloT. Hem Soabie ckopocTbh Berpa, Gosbliue AJAHHA paslro-
Ha L5 v merblle ray6upa, TeM Go/blie BEJMUNHA HACOHA.

Besuunia nepekoca ypoBHAl B 03epe NP HATOHE CKJaabiBaeTcs (pHc.
7.7.a, 7.8) 3 OByX uacTeil: HATOHHOTC NUBHIIIEHUA YPOBHS ¥ HaBeTpeH-
Horo Gepera M OGBIYHO MEHbIUErc NO BEAWUNHE CrOHHOMC MOHMMKEHHs
YPOBHA y NoABeTpeHHoro Gepera.

HepapuomepHoe pacnpeaesenne arMocepHOro JaBJIeHHA TaKke CO-
3faer Nepekockl YPOBHA BOAHL. [1pH 3TOM ypoBeHE BOAH Beaet ceba Kak
«00paTHBIA GapoMeTp»: MOBLILAGTCR NIPH NOHUKEHNN U TOHWKAETCA NPH
NOBLILIEHWH aTMOC(EpPHOro AABJLEHWR B COOTBETCTBHY C YypaBHeHUeM
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Pue. 7.7. Cxema AeHHBeRRALHH YPOBHA 03epa NPH CTOHHO-HATOHHWX ABJEHHAX
{(a), oAHOyanoBek (6) M aByxyaaoBoil (#) ceiwax:
{ — monepexnu#t paapes, /f — KoaeGauda YPOBRA y MPOTHROMONOK ALK Beperon (/,2)
aaepa

AH= — Ap/pg, The Ap— BelduidHa H3IMeHeHMR aTMocdepHOTO
AaBaeHHR. Tak, H3MeHense aTMocdrepHoro AaBieHus Ha 1 rlla (wnH Ha
|l mGap) AOAKHO TIPRBECTH K OOPATHOMY 7O 3HAKY H3IMEHEHWIO YPOBHR
BOALI B 3TOM MecTe NpUGau3uTenbHo Ha | cM.

Mocae npekpauieHus NeficTBUR BeTPa HAM BHPaBHHBAHUA Tpain-
eHTOB aTMOC(hepHOro AaB/eHHR Macca BOAL B O3epe, CTPeMfach BO3BpA-

THTbLCR B COCTORHHE pPAaBHOBeCHS, HAaYHHAET HCMOBITHIBATL TIQOCTENEHHO -

3aTyxawmue xonefatebsble ABMKeHun — celuu, T1ysKTH, rae xoneba-
HHAl YPOBHR MAaKCHMAJNbHHW, HA3WBATCA NYHHOCTAMU, TOe YPOBEHb

HeM3MeHeH — y34axu. Pa3fuuaior 00K0Y3A06bE N MHOZ0Y3A08bIE (LBY- |

Xy3/0Bble, TpexXy3aoBble W T. A.) cedwu (puc. 7.7,6, g).

Cellliy UMEIOT CACAYIOLINE OCHOBHHE XapaKTepHCTHKU: amn.rm'ryny
A [{oTKnoHeHye ypoBHA OT cpeawero), afMHy A u nepwon t. [lepron |
CEHLIN MOXHO OnpeaeNuTbh no gopmyne

T == 2o/ (1 Vgh), (.17) '

218

i
¥
!




rae Lo, — AN¥HA 03€pa, 1 — UKCAO Y3JI0B Cefi- 1 12 Wwe
wu, A — ray6uda o3epa. M3 tpopmyan (7.17)
c/elyer, 4YTO Y OAHOY3JIOBHIX cedill nepuoa ..
koNeBaudil HanbGoAbIIMi U uTo Nepuod Koleba-  2¢ -
HHl BO3pacCTaeT C YBeJMUeHHEM AJIHHB 03epa 1
¥ yMeHbllenveM erc raybukbl. [anua onmo-
y3JI0BOii ceflllik paBHa yABORHHON AJHHE o3epa.,
Pacuetrh w HalmoAerns 130T cheaylollye
XapaKTepHCTHKY celiul B HeKOTOphiX o3epaX. Ha
bBafikane oTMeveHbl cefiliM ¢ INepHoaACM OT ]
44 wmui a0 4—5 u. Ammantyaa ceilm 6— 45
7 cm. [na jKeuwepckoro o3epa XapaKrTepHwl ;
BeJIMYBHE T == 73 muu, A a0 1 M, ana Apaab-
ckoroMops T = 18 = 28u, A = 0,6 = 0,6 m.

75

5

7.6. TEXEHHSA, BONHEHHS ]

H NEPEMELIMBAHHE BOObl B O3EPAX ]
OcHopHble ¢pU3NYECKHe 3aKOHOMEPHOCTH Te- o- 1o 12 13

YeHWil ¥ AepeMellNBaHbsl BOA B BOAHBIX 06beK-

Tax, B TOM YUCie 4 B BogoeMax, Ovlan paceMot- Pac. 7.8, KoneSanun ypon-
pedb B ra. 2. HauGoanlree pa3BuTHe TeopHs :ﬁ 302: ::agpoﬁ:ng?;?;
5THX MPOLECCOB B BOJOEMAX, a TaKke BOJHe- og‘e"pa_pﬂanﬂpeﬂ”;mm )
HHAL TIOAYYRJa AJSi MOPeH ¥ OKeaHOB; OHM y nonserpenrom (2) H cxo-
SyayT noapoOuo onucaHw B nA. 10. B Hactoa- pocra merpa (3) B0 apemn
el riaaBe PacCMOTPHM JIMILEL OCHOBHHE oco- Harosa 11—I13  okmépa
GeutoCcTH TeyeHuil, BOJHEHWR H NepemellnBa- 1962 r ("DH;.;)H‘ Maanea-
HHMS BOJA B O3epax.

Teuenns B ozepax. OCHOBHHMH NPHUHHAMH TeyeHui B 03epax fBAR-
I0TCS BeTep, CTOK PeK, BNajalolWvX B 03epo, HepaBHOMepHoe pacnpejene-
HHe TeMmepaTyph H MuHepaJH3alUHH BOALL, a TaKKe ATMOC(HEpPHOTo
AaBACHNUA.

Berep pbisniBaeT gerpognie Tewenusn (puc. 7.9). Yeranogusuee-
CR BETPOBOE TedeHue HA3ILIGAOT OPeiihosoism TEHEHIEM.

K KpynHeiM o3epam NpHMEHHM pAA NOJACKEHHA TEOPUH MOPCKHX
BETPOBLIX TeueHHii. B oTauune ot mopeil B ozepax, ocobenHo HeGoablIUX,
3aMeTHOTC TOBOPOTA NOBEPXHOCTHHIX TEYEeHUd nox JeHCTBHEM CHJH
Kopuosvca o6uIUHO He NPOHCXOANT, ¥ B GobIIMHCTRE cAydyaeB Hanpap-
Jieye [OBEPXHOCTHOIO TeYyeHHR COBNAfAeT € HanpapJeHHeM BeTpa.
Mexay CKOpOCTLIO BeTPa H CKOPOCTBIO BETPOBOTO TeUeHUS B NOBEPXHO-
CTHOM cJioe MoXeT OBITh HafileHa 3aBHcuMocTs Buga v = KW, rge
serpogoii Koaphuyuent K ons ozep ofwiudo coctapaset 0,01—0,02,
Berposbie Teuenust B osepax accrurawor 0,5 m/c.

BeTep BuI3bBAeT TaKKe CEOHHO-HA2ORHbIE GERUEEARYLY Y POGHA.
Bosuuxkaloutne nepexockl YpOBHA CO3AAIOT TAK HA3biBAaeMbLe KOMREHCA-
H{UOnHBe Tewgnus, Pa3sBUBAIOLINECH HHIKE CAOA BOAH, OXBaueHHOTO
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BeTPOBbIM TeUeHHeM, H NPOTHBONOA0XKHO eMy HanpasaeHHble (pHc. 7.9)
[Tocsie npekpallleHHsi BeTPa Ha MHOTHX O03€paX BO3HHKAOT CeHIH
(pa3a. 7.5), conpoBoxaawuiuecs cedueavimu Tedenuamu. CKOPOCTH
TAKHUX TeueHHH 06bIMHO HEBRJIHKH, HO B Y3KHX 3a/HBaX H NPOAHBAX MOFYT
gocturate 1 m/c u Gosee.
Berep coanaer Takxe A04HOAbIE TEYEHIUA, COBTIANAIOIIME C HATIPABJE-
HHEM PACNPOCTPAHEHHA BOJH.
BrekawllHe B 03epa pekH CO3JAlOT NepeKockl YPOBHS BOJEI, NPHBO-
OsIHE K BO3HHKHOBEHHIO 2DQAUTAUUORHbIX {CTOKOBLIX) Tewenutl, HHOTLE
pacnpocTpaHAICILIHXCA Ha BCe 03epo,

W 0COGEHHO eC/IH OHO HEeBEAHKO TI0 pa3Me-
I py H nporouHoe. CKOPOCTH CTOKOBBIX
= 1, TEUeHHA 3aBHUCHT OT CKOPOCTEH TEYEHHS

e u
/ B BHAJAIOWER B 03ep0 pPeke H MOTYT
_ JOCTHraTh B HENOCPENCTBEHHOH GJAH30-
s cTH oT ycrbs pekd 1—2 m/c. Ceoeo6-

_C
pa3Hbie CTOKOBbLI€ TeUEHHA BO3HHKAIOT

Puc. 7.9. Cxema BoswukHoBenma i BOJIM3H HCTOKA BHITEKAWLEH H3 03epa
BeTpoBoTe (/) A KOMAEHCAaLHORHOTO peK.

{2) Tedenni B o3epe M BEPTHKANL-
HOE pacnpeeneHne cKOPOCTH Teue- HepasuomepHoe pacnpenenenxe o

Hua (J) IPOCTPAHCTBY 0O3epa  TeMNepaTyphl,
a WHOTHA H MHHepafH3alHK BOJbl CO3/4€T FOPH3OMTAMALHBIE FPAjgHEHTEI
NJIOTHOCTH W [ePeKOCHl YPOBHA, BBISHIBAIOLLHE AAOTHOCTHLIE TEHEHUSR.
B 1epuon HarpepaHus o3epa Temmepartypa Bofbl BOMM3H GepEroB BhIME,
yeM B CepelHHe ozepa. Takoe pacnpefeneHie TeMOepaTypsl BOAH CO3LA-
€T MJIOTHOCTHYIO FOPHU3OHTANLHYIO UHPKYJIALHIO, HANPABJEHHYIO B 60Jb-
UIHX TAYBOKHX O03epaX B CEBEPHOM NOAYIUAPHH MOA BJAHSHHEM CHJEI
Kopuoauca npotus uyacosolt cTpeawkd. B nepuoa oxmakgeHus, Korpa
y GeperoB temnepatypa BOJBl HHIKe, YeM B cepeiHHe 03epa, BO3HHKaeT
JIOTHOCTHAA FOPH3OHTAJNBHAS LUPKYJAAUHMA, HANIPABAEHHARA 110 4aCOBOH
crpenke. CKOpOCTH TAOTHOCTHHEIX TeueHMH AocTHralor Ha JlagomckoMm
ozepe 0,35 m/¢, na Bailikane 0,5 m/c. Hamenenus yposss, o6ycosaeH-
HEle H3MEHEHHAMH aTMOC(EPHOro ZaBAEHHA, BH3BBAIOT Gapoepaduent-
Mble TeHewis, CXOAHBIE C KOMIIEHCAUMOHHBIMH Te4eHHWAMH, cBA3aHHLIMH
C BeTPOBbIMH H3MeHEHHAMH YPOBHA (cM. pHC. 7.9}.

Boauenne » ozepax. Bonxwesue B o03epax, oco6eHHO HeGOJbLIHX,
uMeeT psii OcoGeHHOCTEH, CBA3AHHBIX C OTPAaHHYEHHOCTBIO DPa3MepoB
BOAOEMA M, KaK MpaBWwio, HeGOAbLIHMA MAYGHHAMH.

BoaHeHue Ha 03epax B CBA3M ¢ HX HeGOABLIHMHK PaiMepamMHu pa3BHuBa-
ercA GbicTpee, 4eM Ha GOJILIUIMX MOPCKHX akBaTopusix. Tak Ke OnicTpO
BOJIHEHHEe Ha 03epaX M 3aTyxaer MNocjie oc/iabAeHHA H NpeKpaileHdA

-

AeHCTRUA BeTpa. Boaust 3&6“, nepeMellalollHecd B BOJAOEMAX MOCAE |

TpeKkpalleHHsi AeHcTBHA BeTpa, Ha HeSOJbIUMX 03epax HabJIOAAIOTCH

peaKo.
Bonxenue B o3epax o6bIMHO MeHee YNOPAAOHEHHOE, YeM Ha MOPHAX.
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Boanbi, KaK NpaBUAQ, TPEXMEPHOLE (XODOLIO BbIPAXKeHHbIH PPOHT BOJHbI
OTCYTCTBYET), Gojiee KpyTble, Hem Ha MOPAX. Kpyrusua @0AHbL — 3T0
OTHOWERUE BbICOTOL 80ARLL Ry K 22 Oauke A,

Ha xpynHblx 03epax MaKCHMAa/JbHAsi BHICOTA BOJH MOXET JOCTHraTh
3—4 m, HHorpa 5—6 m (03. Muuuras, o3, Jlagoxkckoe) Ha Kacnublickom
MOpPE MaKcHMadbHasi BbicoTa BOJMH elle Goabmwe. Ha manbix o3epax
BHICOTA BOJIH 06biuHO He npesbiutaet (0.5 M. KpyrH3Ha BoAH Ha 0o3epax
B cpeaHem okonao 0,1

[TapameTpsl BOJIH Ha o3epax (BblcOTa A, W AJHHA A) 3aBHCAT OT
ckopocTu Berpa W H IJHHBI pa3rona Boad D u, cornacHo Gopmynam
B. I' AxapesiHoBa, paBHbI:

hs = 0,0208W5/D'/? (7.18)
A = 0,304 WD/, (7.19)

rae A, 1 A Bbipaxeus B M, W — B M/c, D — B kM. CxopocTh pacmpo-
CTPaHeHHs BOJHBI ¢ HA MEJKOBOIbe MOMeT ObiTh NPHOAHMKEHHO onpene-
JeHa no gopmyae Jlarpanxka — 3pu:

¢ ~ \gh, (7.20)

rne i — raybuna Mecra. Torna nepuoj BOMHE MErKko paccYHTaTb No
COOTHOIIEHHI0O T = A/cC.

Hns onpefeneHns mapaMeTpoB BOJH Ha 03epax pa3paboraHbl cneuy-
ajibHble HOMOFPaMMbI, MO3BOAAIOLIHE PACCUHTHIBATE Ay, b H T 110 NaUHLIM
0 ckopocTH BeTpa W M BpeMeHM ero AeHCTBHA {, AJHHE pasroHa [ H ray-
OuHe h.

Mepememineanne B ozepax, OUIHUECKUMU MPUUHHAMU BEPTUKANLHO-
ro MepeMeIUHBAHHA BOX B O03EpPaxX HABAAIOTCA Pa3iHuNfA B TVIOTHOCTH
BOJbI, BLI3HIBAIOLILHE KOHSEATURHOE MEpemewusanue, 1 AeUCTBHE BeTpa
{BONHEHHE, BETPOBLIE TEUEHHA ), MPHBOAAUIHE K OUHAMUYECKOMY Nepese-
WUBEHUIO,

KonBekrHBHOE nepemelldBaHHe HAaGMOJaeTcd B 03epax C MNpecHOB
H/IH CONOHOBATOH BOJAOH {IpM HapyUIEHHH NNOTHOCTHOH YCTOHYHBOCTH
BOJHBIX Mace, BHI3BAHHOH, HaNpHMep, BeCEHHHM HarpeBaHHeM WJAH OCeH-
HHM OXJaXAeHHeM MOBEpPXHOCTHOIO CJOR BOALI OO TEMIEPATYPHl HaW-
fosbuleli nuoTHocTH. BeprukanbHas DNOTHOCTHas cTpaTAdHKauus
B 03epax MPeNATCTBYeT AHHAMHYECKOMY NMepeMelIHBaHHIO.

7.7. TEPMHYECKH# H JIEAOBbIA PEXHM O3EP
7.7.1. TenaoBoii 6anaHc o3zep

Hns GonblIKHCTBA 03ep FAABHBIMH TPUXOAHBIMH COCTABASIOLULMMH
TenoBOro GalaHca ABAAIOTCA COMHEeYHas padraunn O NOCTyNJeHHe
Tenaa u3 arMocdepbl Npu TypSydeHTHoM TenaooGMeHe O, 0T LOHHBIX
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rpyHToB O, ¢ peuHbIM CTOKOM B7% ¥ NOA3eMHbIME BoAaMH 8., Bbife-

JieHHe TenAOTbl IPH KOHAEHCALHH BOASHOrO Napa Oyon, H NPH Jdejoobpa-

30BaHHH O,,. Tennora pacxofyercss B o3epax Ha 3ddekTHBHOE H3AYyde-
Hue [, IpW nepejade B npouecce TyPOYJIeHTHOro TennoobMeHa B aTMOC-
depy Ouarw, OPH NOCTYIJNEHHH B IPYHTH AHa O, Ha HcnapeHue Gye
H TasHHE Abaa On,. Hacrb TenoTH Bpcy YHOCHTCH H3 03epa € BLITEKAIO-
IHMH H3 HEro peYHbIMH BOLAMH (AJis CTOYHHIX O3€p) H € NOJ3eMHLIM
OTTOKOM Oy, B pesysbrare coueTaHHs NpHXONA H Pacxoia TeNAOTHL
H3MEHAETCH TeNJOCOAepXKaHue BOA B o3depe A 8.

C yuerom cka3daHHoro, oflllee ypanHeHHe TenyioBoro 6asaHca BOIHO-
ro ofwekra (2.7) IPHMEHHTENBHO K 038Py MOXHO NPeACTaBHTb B CAelLy-
OIIEM BHAEC:

9c + e:;n + er-; + ept‘l + erﬁ;ns + 8;‘;:111 + a.nen =
=1 + LS + 81'_5 + aﬁgu + 8;);13 + ucn + 91:1 =+ &8(721)

Hanomaum, uro conneunan pagnauus Q. = (Q + g} (1 — r), roe
 H g— 0OpAMas H pacCesiHHAA COAHEYHAs pajHalMs, r— aanbeno
noeepxHocTH o3epa. Pasuwocts @ M ! cocrasasier Tak Ha3nBaeMbIf
panHalHOHHBIH SanaHC. Ououn, Buen, Bucn H Bq, ONpegensoTes no dopmy-
gam (L11) — (1.12) BenuuuwHbl NOCTYI/IEHHSI H YHOCA TENJIA C PEYHBbIM
CTOKOM MOXKHO ONpejefiHTb Mo (GopMmyne Temaoeoro croka pek (6.57).
Unenn ypaBHeHHsi TemnoBoro 6ananca 03ep BbipaXkaioT JWGO B elMHH-
uax remjorhl, [k, nAubo (uwalle) OTHOCAT K eJHHHLE NAOLAAN 03epa
(dx/M?)

HsmeHeHne Ttemsocoaep:KaHusi BoA B o3epe AD = cppV AT, rue
V — ofbem o3epa (MNM paccMaTpHBAeMoro ero cios), A T — HaMeHe-
HHE TeMmmepaTyput BoAH. Ec/iu NpuxojHas 4acTh ypaBHEHHH TEMJIOBOro
fanaHca Hoablie pacxoiHo#, T0 AD > 0, 1 Boaa B 02epe Harpesaercs
(AT = 0) B nporusononoxkHom caydae A << 0, u Boga B 03epe
oxnaxpaerca (AT < 0)

Jns GoabliuHCTBA 03ep HaHOOJLIHA BKAAJ B MPHXOAHYWD 4acTh
YpaBHEHHS TemaoBoro fanaHca aaeT 8., a rakxke 6.,. Haubosee
BaXXHbIM BHIOM pAacXoAOBaHHfA TEl/Na B 03epax ABJMAOTCH MOTEPH Ha
HCNAPEHHE Oyen. [TOCTYNNEHHE B YHOC TEMAA C PEMHBIM CTOKOM 3aBHCHAT
OT BEJHYHHBI MPHTOKA H OTTOKA BOA. ¥ KPYMHbIX 03eP ©pey OOLIYHO
cocrasaser 2—3%, 1pHxOAHOR HAKH PacXOJHOH YacTH ypaBHeHns. Oana-
KO y He6OoMbIuHX 03ep (a TeM Gojee BOAOXPAHUJMIL) Bpey MOKET NOCTH-
ratb 20—25%.

HarpepaHnue H oxnaxieHne o3ep ocyuUIecTBAAETCS MNIaBHbIM 06pasom
yepes UX MOBEPXHOCTb (COJMHeUHAs pannailks, 3¢pPeKkTHBHOE H3TYUEHHE,
TelsoofMed ¢ arMocdepoli, notepu tenna Ha ncnapedne). Ilepenaua
TEMNA MO BEPTHKANM (OT MOBepXHOoCTH Ha rayGHHY W Haofopor) mpo-
HCXOIHMT B 03€pPE BCAEACTBHE BePTUKAILHOIO NepeMellHBAHHA — KOHBEK-
THBHOTO M AMHAMHUYECKOFO.
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7.7.2. Tepmuueckas KaaccH@ukanus osep

[Tpexae 4em U3JOKHTBL CYTb NpocTeHlel TepMHUecKoA KiaccHbHKa-
LHH 03€p, NPe/A0KeHHOH elile B NPOLUMIOM BEKE LIBEHIAPCKHM O3EPOBE-
pom P. A, Popenem, 0CTAHOBUMCH HA THNAX TePMHUECKOH cTpatHdHKa-
LUHH B BOJOEMAX,

Yaerunenue temneparypst 600sl OT ORQ K NOBEPIROCTU HA3LIGALTCA
npamoil Temneparyprol crparudurayuet; YymenvuwieHue Temneparypol
8006l OT OHA K NO8EPXHOCTE HOCUT HA3AaHUe obparnoll TemnepatypHoll
CTPATRPUKALUN, HAKOKEY, DOBHOMEPHOE pacnpedesexue Temneparypol
8006l o 2AY6UKE HASKAAETCA OMOTEpMUECH,

&, A. dopesnb nofpa3zienua Bce NpecHOBOAHBE BOLOSMBl MHPA Ha
TPH rpynnbl: 1) nossputie (KWW xoa00rbie) © TeMnepaTypoll B TeueHHe
geero rona wuxke 4°C H nmpeoGiagaHuem oOGpaTHOH TemMneparypHOH
crpatudukauun (puc, 7.10,a); 2) rponuteckue {HAH Tenabie) ¢ Temne-
paTypoil B TedeHue Bcero rofia enime 4° C u ¢ npeo6aananueM npamosh
TeMnepaTypHod crpatubukaunn (puc. 7.10,6); 3) osepa & ycaoceusx
ymepernoeo Kiunarta ¢ rexneparypoi souwme 4° C u npanod remneparyp-
wot crparugurayue rerosm u remneparypoli nuxe 4° C u obparHod
resneparyproi crparudurayueld sunmod (pne. 7.10,8).

7.7.3. TepMRueCKMH PEXHM O3€P B YCAOBHAX YMEPEHHOTO KAHMATA

TepmuueckiH peXuM ©03ep TPeTbed Tpynnb, Mo KaaccHbwKaluu
Dopens, Hauboaee ciaokeH. Paccmorpum rayBokoe cnaBonporodHoe
NPECHOBOAHOE 03epo B YC/IOBHAX yMepPeHHOro knuMara. B pexume
TeMNepaTypsl BOAM B O3ePe BbIAEJAIOTCA YeThipe ce3oHa (mepnoaa)
BECEHHEero HarpeBaH#d#, JETHEr0 HarpeBaHHs, OCEHHEro OxXJaXJeHHs,
3MMHEro OX/MaKIEHHA.

3umoft mofo JLAOM B 03€pPE yCTaHABAHBaeTcH ob6paTHas TeMmepaTyp-
Has crparuukauus (puc. 7.10,8, f). B nosepxHOCTHOM CAOE TEMMEPATY-
pa 6anaka x 0° C, B npusoHHoM cioe — okoao 3—4° C.

B nepuon secenneco Ha2peeawis TeMNepaTypa BOABL B MOBEPXHOCT-
HOM c/ioe mMoBbillaeTcs. 3TOT TpouUece HAVHHAETCs, KOTAAa 03epo elle
MOXPHTO AbIOM, M MPOIOJIKAETCA TNOCJE CXOZa JeldHOro MOKPoBa.
Korpa rtemneparypa noBepXHOCTHOTO CJIOA CTaHET HECKOJBKO BHIUIE
TeMMepaTypbl HHXKEPACNOJOKEHHBIX CJ0eB, HApPYLIHTCA BepPTHKAAbHAH
IJIOTHOCTHASE YCTOMYUMBOCTE BOA: §osiee MIOTHaAA BOga ¢ TeMIIePaTypOH,
6anakolt k 4° C, yauuHaer onyckaTbCd, & MeHee TemJaA H MeHee MJOT-
Hasi — MOJHMMATLCH K MOBEPXHOCTH. BO3HHXIIee HHTEHCHBHOE BEPTH-
KanbHOE KOHBEKTHBHOE NepeMelinBaHHWe MPHBEAET K BbIPABHHBAHHIO
TeMnepaTypel 00 BeptHkaan (pHc. 7.10,8, 2), Hacrynaer secennan
eomorepmus (oBuluHo MpH Temnepatype okodo 4° C). B sro Bpems
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Puc. 7.10. Cxema TemnepaTyprol cTpaTHUKAUAH B 03epax NoasphuX (a),
TPOMHYecKHX (6) H yMEepeHHOrO KAHMaToR (8):
1| — ofparHas remneparypHaf cTpaTHGHKaNNR 3rmoll, 2 — PeceHHAR TOMOTepMHA,
3 — npAMas TeMOepaTypHaA cTPATHAKKANHA NeTOM, § — OCEHHAA roMOTepMHA, A —
BECeHHee HarpeBaHHe, 5 — neTHee HarpesaHre, 8 — ocenHee oxaamxaewne, [ —
FEMHEE OXJAAXKReHHE, [ — aNRAHMHHOH, ff — werafumuuon, FIf — rHnOQaEMHAOH,
1V — nepgaxol noxpoe

CO3AAIOTCA NMPEANOCHIIKH H A BEPTHKAALHOTO JHHAMHYECKOro (BETpo-
BOro} nepememuBanud. Boga B Tonlne ozepa momer oGHOBHTLCA.

B nepuod aerneco naespesanus B 03epe yCTAHABIHBAETCA NPAMAR
remneparypran crparuguxayusn (puc. 7.10,8, 3) HanGoaee BhCOKYIO
TeMNepaTypy NPHOGPETAeT nOBepIHOCTHbIY CAoll 6006t (INUAUMRUOR).
Huxe 310ro cioa nexHT Tak Ha3biBaeMblll C40d TeMnepaTypro2o CRa4Ka
(merarumpuon ). OCHOBHAR Ke TOMILA O3€PHBIX BOJ COXPAHAeT OTHOCH-
TeJIbHYI0 HEBLICOKYIO TEMNEepaTypy. JTOT c/OH HA3LIBACTCS 2uNlOAUMKY-
oH. B a3nujauMHHOHE TeMmepaTypa BOAbl MOXKeT MoOBblktaTbhcA A0 20—
256° C, B rHNOJHMHHOHE TEMIEPATYPA MOMKET COXPAHATLCH PaBHOH H—
6° C. TakuM o6pa3om, B CA0e CKAUKa TEMIIEPATYPA MOMET Pe3Ko H3Me-
HATbCST Ha Beandynry a0 20° C (npu 3TOM BepTHKAJbLHLIE TPAAHEHTEHI
TemnepaTypb HHorAa aocturailoT 8—10° C na 1 m). [IpuMep BepTHKaAb-
HOTO pacrpefefeHHsi TeMreparypbl B FAYG0KOM O3epe B JETHee BpeMs
npueefieH Ha puc. 7.11.

B nepuod ocennezo oxaawdeniti TeMieparypa B [OBePXHOCTHOM
cnoe nonukaetca, [Toce TOro Kak oHa CTaHeT HecKOAbKO HHXKe TeMmne-
PaTypel HHXKePACIONOKEHHbIX ClIoeB, 6o/ee NAOTHble BOABI HAYHHAKOT
ONyCKATbCA BHH3, BO3HHKAET AKTHBHOE KOHBEKTHBHOE MepeMeliHBaHHe.
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B pe3yJabTare yCTAHABAUBAETCH OCeRKan zomorepmus (puc. 7.10,8, 4)
Kak H BO BpeMs BeCeHHell rOMOTePMHH, CO3JalTCA YCIOBHA H A
pePTHKANbLHOrO AHHAMHYECKXOro nepemeilinBaHusd. Boga B npumoHHBIX
ci08iX o6HoBasieTcA. ['oMoTepMusi oGbIYHO yCTaHABAUBAETCS NPH TeMne-
parype okojo 4° C, a uHorza (npu Cu/bHOM BeTPOBOM Bo3AeHCTBAH Ha
NOBEPXHOCTb 03epa) H MPH HecKoabko Gobuiel remnepatype (5—6° C).

Hakoneu, Hacrynaer nepuod 3umwnezo oxaamoderus. B sto spems
TeMnepaTypa B NOBEPXHOCTHOM Cioe TIOCTENEHHC NOHHKAETCH J0 TeMne-
paTypbl 3amep3anns (0° C ansi mpecHbiX BOA), Ha MOBEPXHOCTH o3epa
ofpa3syeTca NeJSHOM MTOKPOB, a B TOJLLE BOAB ycTaHaBaAnBaercs oSpar-
nan remneparypuas crparugurxayus (pac. 7.10,6, 1). Temneparypa
B NPHAOHHBIX ca0siX cHuKaeres no 4° C, a wworga u o 2—3° C, a B mea-
KOBOAHbX o3epax — H Zo 0,6—1° C. Ho poja xa ray6uHax o3epa He
pocturaet 0° H He 3aMep3aer, UTO NPesOXpaHAET JKHBbIE OPraHH3Mbl OT
rHEENH.

HekoTopble HapylleHHA B ONHCAHHbIE 3aKOHOMEPHOCTH H3MeHeHHA
BEPTHKAMBHOTO pacnpejedeHHsi TeMNepaTypbl B 03epaXx MOTYT BHOCHTh:
CHJBHOE BETPOBOE BOJIHEHHE, BHI3bIBAIOIIeE AHHAMHYECKOR TlepeMellHBa-
HHE, HHOTJA B MEJKHX O3epax MPHBOASLIEEe K FOMOTEPMHH Aaxe B Jer-
Hee BPeMA; aHTPONOreHHoe BO3AeACTBHE, NposBAAioWeecs AHG0 B ¢6po-
ce B 03epo Harperbix Boj (Hanpumep, orpabotanunx soa 'P2C), nubo
B HCKYCCTBEHHOM NepeMeliHBAHHH BOJA B HeGOAbLIIMX BOACEMaX AN
oforailleHnsi TPUAOHHBIX CJIOEB KHCAOPOJAOM B 3HMHHH NOaJefHbIHA
NEpHOA.

Buyrpurogosoe u3MeHeHHe TeMNepaTyphl BOAbl B PAacCMATPHBAEMOM
03epe cXeMaTHUHO NpeacTaBiedo Ha pHc. 7.11. Ob6pamanor Ha ce6bq
BHHMAHHe TaKHe OCHOBHBIE 0COGEHHOCTH BHYTPHIOAOBOrO X0a TEMNEpa-
TYPH BOAB B 03epe.

Bo-ilepBbiX, H3MEHEeHHA TEMNEPATYPbl HA (IOBEPXHOCTH BOABI OTCTAIOT
0T H3MEHeHHH TeMnepaTypbl Bo3gyxa. Bo-BTOpPBIX, oTpUlaTeNbHble 3HA-
YeHHs TeMNepartypa BOAbl B PeCHOBOJHOM O3epe NPHHHMATBL He MOXKET,
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Puc. 7.11. Tunuunoe pacnpeneackiue
%+ Iy no raySHse TeMnepaTyph Boaw (1),
30 cogepiarua Kuciopoaa (2) W OHok-
[~ cuaa yoaepoda (3) B rnySokom osepe
ha B JEeTHee BpeMsA
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I03TOMY CPeJHsfi FoAoBasi TeMmfepaTypa BOAbI B MNOBEPXHOCTHOM CJOE
o3epa Bhblllle, YeM CPEJHsiA rofoBasi TeMneparypa Bo3ayxa. B-tperbhx,
pasmax koneGaHHil TemmepaTyphl BOABI B [OBEPXHOCTHOM CJOE CyLlec-
TBeHHO OoJblie, YeM Ha raybuHe. Ecam y mosepxHocTH 3ta BeauunHa
moxer AocrHrate 15—20 n paxe 20—25°C, to y aHa B rayGokom
osepe — Bcero 2—4° C. HameHeuns teMmnepartypbl Ha rayGHHe Bceraa
OTCTAIOT BO BPEMEHH OT ee H3MeHeHMH B BBILIEJEKALIHX CMOFAX.

Ha puc. 7.12 BbineneHbl XapakTepHble NEPHOAN TEPMHYECKOTO PeXKH-
ma o3epa. [lepnon BeceHHero HarpeBaHHA A HauWHAeTCH, KOT[a 03epo
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Puc. 7.12, Cxema BHYTPHLOAOBHX H3MEHeHHA TeMaepaTypH
posayxa (i) m TemmeparypH B NoBePXHOCTHOM (2) H OpH-
AoHHOM (3) crofx rMyGoKOro NPeCHOBOAHOTO D3epa B yme-
peHHHX WHPOTAX CEBEPHOTO NOAYMUAapHs, 4 — JMejocTan:
uepua&u: A — pecenpero HBI‘FEBSHHH. B — aertuero HArpepaHUA,

8 — ocennero oxzaxpednn, I — auMHEro oXnaxgenus {(apyrhe
OGD3HANCHHA CM. B TEKCTE)

ellle TOKPbITO JbAOM, HO Y2KE MOBLIIAeTCs TEMIepaTypa Bobl (TOUKa a),
a 3aKaHYMBAETCH, KOFJa TeMNepaTtypa B MOBEPXHOCTHOM M [PHAOHHOM
COSIX BbIPABHHBAETCA W craHoBHTCH paBHoil 4° C (Touka a). [MepHoa
JIeTHEr0 KarpeBaHusi 5 oKaHuHBaeTcH NPH JOCTHIKEHHH TEMMEpaTypoil
B TOBEPXHOCTHOM cJoe Makcdmyma (rouka ¢). B npuaowHom cioe
MaKCHMYM TeMIIepaTypEl HacTymaer nozxe (rouxa ¢’} [lepuox oceHHero
oxJaxjieHus B 3akaHYUBaeTcsi, KOrJa TEMNEPaTypa B NOBEPXHOCTHOM
¥ NPHUIOHHOM CJOE BhipaBHHBaercs (npuGausutensho npu 4° C, touka
d). YU HakoHeul, nmepHojd 3MMHero oxJaxjaeHWa [ oKaHYHBaercs, KOrja
B KOHLE 3UMBI TEMNEpPaTypa TMPHAOHHOTO CAOsi AOCTUIHET MHHHMyMa
(rouka a'), a B MOBEPXHOCTHOM /0@ TEMNEPATYPa HaUMHAST NOBbINATE-
ca (Touka a)
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CyrouHble KoneSaHHA TeMnepaTyPbl BOAbL, K@K H Ce30HHBIE, TaKikKe
3aTYX&I0T ¢ TNySHHOM.

B npouecce HarpeBaHWA H OXAaKAEHAST BOAL 03gpa MOXKET OTMe-
yaTbCA $0AbUIAS TOPHU3OHTANbLHAA HEOAHOPOAHOCTb, OcofeHHO B 60Mb-
wax o3epax. Ha npu6peKHbX MeAKoBOAbAX BOAA GbICTPRe OPOrpesaeTcs
i GbicTpee ocTeiBaeT. B ueHTpanbHbX paHoHax o3epa 6aaroaapsi HHep-
\LHOHHOCTH TeIJIOBLIX [POLEccoB B G0AbLIAX 00 beMax BOJAL TeMreparypa
usmenseTcs Hoaee MeANeHHO.

HanGonee xapakrepHa ANA KPYfHbIX ¥ TAYOOKHX 03ep B YCAOBHAX
yMEPeHHOTO K/MMMaTa TOPH30HTaJbHAs HEOAHOPOAHOCTH TEeMIepaTypH
BOJAEI BECHON H oceHbD. B npoliecce BeceHHero HarpesaHuA TeMnepaTypa
pOAbl B NPHOpPeXHbIX paiioHax OwicTpee nocruraet 4° C, yeM B UeHTPab-
no# uacth o3epa. [Ipu nocnesyioinem HarpeBaHHH MEXLY NPHOPEKHBIMH
BOAAMH, HATPeThIMH A0 Temnepatypbl Buiie 4° C, H BOZAMH UeHTpaJb-
HOM yacTH o3epa ¢ reMneparypoll Huxe 4° C popMupyeTcs Tak Ha3biBae-
Mblit Tepmuveckud 6ap — pepTHKAAbHBIL NOAC ¢ TemOoeparTypol BOAH
4° C (puc. 7.13,a) B stom nosice Bona, UMeOLWAA TOBHLIEHHYIO TIOT-
Hoctb, omyckaeTca. Tepmuueckuft 6ap H3onupyer npubpekHpe GHICTPO
HarpeBaioLlHecs BOAbl (Tenaoakrusuyo obaacre TAO) or Gonee xonoa-
HOH BOAL LEHTpadeHON uyacTH o3epa (Tenaoureprrod obaacru THO).
Bogo- H rtemnooSmen uepe3 repmuueckHd Gap 3artpyAued. [lo mepe
ofinerc HarpeBaHHA BOJOEMA TepMmHuecKul 6ap cMemlaeTcA K UEHTPY
03ePpa H B KOHLUE KOHIOB HCUE3aerT,

Ocetblo npu6pexHble BoAb oxnaxaalorca no 4° C Gucrpee, uem
BOJLI UEHTPAJNBHOH yacTH o3epa. [Ipu nocneanyoiiem oxJaxAeHHH BOJ,
TaK JKe KaK H BecHo#, BO3HHKaeT TepMuueckuit Gap (puc. 7.13,6), orze-
NsioHi Hosee XOMOAHBIE OxJaKAalomHeca NpubpexHbie BoAb {c TeM-
neparypoii Huxe 4° C) ot BoA ¢ remnepatypoii suie 4° C. Kak u pec-
HOH, TepMHUYecKH#H Gap MocTeneHHO CMelllaeTcs K HeHTPy o3epa. Byayuu
npemxje Bcero cBOeoGpa3HBIM TEMAOBBIM GapbepOM B 03€PHOH TOJLIE,
TePMHYECKHA 6ap CAYKAT TaKkKe ¥ JHHAMHUYECKHM OapbepoM MeXAay
npHOpeKHbIMA BOJAMH H BOJAMH LEHTPadbHOH dacTH o3epa, KOTODHE
faarogaps 3TOMY MOTYT 06/1aJ1aTh U CYIECTBEHHO PA3NYHBIMU PH3HKO-
XUMHUYECKHMH H THApoGHol1orHseckuMHu ceolictsamu. [Tosromy ponn Tep-
MUYEeCKOTO 6apa B BOJOEMAaX YPe3BBIYAMHO BeAHKa. 3TO ABJeHUe GbiuTO
Bnepenie obHapyXeno ewe ®. A, dopesem H AeTaNbHO HCCAeADBAHO
copeTcKum oaeposefoMm A. M. TuxoMmnposnim.

CBoeo6pa3Hbl H3MEHEHHA TeMMepaTypl BOAbLI BO Bpemsi CrOHHO-
HaroHHbIX ABJMEHUH. JleToM ¥ HABeTPEHHOTO (¢HaroHHOTO») Gepera, Kyia
BeTep CroHsieT BOLY BepPXHEro HarpeToro /oA, TeMNepaTypa BOJH
MOeTr HecKOJIbKO NOBLICHTBCA. 3aTO Yy NMOABETPEHHOro («CrOHHOrO®)
Gepera, rae 6snarogaps CrOHHO-HAarOHHOH LUPKYNSILMH HA TMOBEPXHOCTH
NOAHUMAIOTCH TAyOMHHBIE BOAbI, TEMIEpaTypa BOAB MOMET pPe3ko
ynactbh. Tak, no HaBmoaenusMm B. B. Borocmobckoro, Ha OHeMCKOM
O3epe BO BPEMS BETpPAa B HAauaJe aBrycra y HaBeTpeHHOro fepera remmne-
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Puc. 7.13. Cxema vepMuueckoro Sapa (no A. M. Tuxo-
MUPOBY) Bectioft (@) u oceHbl (&):
J — tepmuvecurd Hap, 2 — uHpKyaanud pog, 3 - H30TEpM bl

paTypa Bosnl 6blia 15,56—16,6° C, a y nonseTpennoro — Beero 5,7—
58° C.

Tepmuueckn#t pexxHM 03ep ¢ NOBbILIEHHOH Munepasn3anHeli BOAbI
CYLUECTBEHHO OTAHYALTCH OT TEPMHUECKOTO PEXHMa PECHOROIHBX 03ep.
JIeTOM CHIbHO MHHEPaTU30BAHHLIE BOABI MOTYY Harpesathesi A0 50—
70° C. 3umol Takas BOJa B OBEPXHOCTHOM CNOe, He 3amep3asn, oxaax-
AaeTcqa 1o 3HATHTENALHOH OTPpH uaTe.anoﬁ TeMﬂepaTypm, Yy AHA e MOXeT
COXPaHHTbCH B TEUeHHe BCETO rofla NONOMHTENLHas, HHOrJAa 3AMeTHO
NOBLILIEHHAA TeMNepaTypa BOAbl. TepMuueckHil PekHM 03ep C COJIOHOBA-
TOH HWAM coneHoll Bogoll (BogOH MOpCKOH COJIEHOCTH) HMEeT MHOFO
O6IUer0 ¢ TEPMHYECKHM PeXXHMOM Mopeil.

7.7.4. JlepoBuie siBACHHS HA Oaepax

Osepa 110 XapaKkTepy /1€10BOF0 PeXHMa B 3aRHCHMOCTH OT KAHMATH-
YECKHX YC/IOBHH MOAPa3Ae/AIOTCA HA WeThiPe Fpynnbl: He HMEIOLLHE
JENOBEIX ﬁBﬂeHHﬁ, c HeyCTOﬁ‘IHBHM JeA0CTABROM, ¢ YCTOﬁqHBblM negocra-
BOM 3HMOMH, ¢ Nef0CTABOM B TeueHHe BCero rofa.

i 03ep TpeTbeil Tpynnol, Tak Xe Kak 0 Y aHAJIOrHyHbBIX peK, BELAEAAIOT
TPH XapaKTepHbIX NepHOAA JIElOBOTO DeXHMa: samMepaanufi (OCEHHHX
JeJ0BbIX FABACHHA), 4e00CTA8A, BCKPUTUA (BECeHHUX NEOBBLIX fiBje-
HUIT).

JleaoBrie ABAEHHS HAYHHAIOTCSA NOC/e TOroO, Kak TeMneparypa nosep-
XHOCTHOFO €Ol AOCTHTHET TOUKH 3aMep3anus (0° C ans npecHOBOAHBIX
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o3ep, Touka £ Ha puc. 7.12) 3TOT MOMEHT, B CBOW OQuepelb, HacTyilaer
HeCKOJIbKO [O03)XE Mepexoid CPeAHeCYTOUHOH TeMmeparypbl BoO37yXa
gyepe3 0°C (rouka g) JlegoctaB ycraHaBaHBaercs M03Xe Havana
Jefl0BBIX ABAEHUH (TouKa i).

B rofi Xe mocnefdosaTedbHOCTH HAaCTYNAIOT XapaKTepHble MOMEHTHI
JIEJOBOTO PEXKHMA B BeCEHHHH NEepPHON: cHAYa/a CpelHeCyTOUHAA TeMlle-
patypa Bo3ayxa nepexoant ueped 0° C (Touka &), 3aTem HauHHaer
MOBLILIATLCH TEMIEPATYpPa BO/Ibl B TOBEPXHOCTHOM cjoe 03epa (TOYKA a)
u, HaKoHel, ¢ HEeKOTOPbIM 3aMo3AaHHeM 03epo ocBoGOXKAAETCA OT Jbja
(Touka f)

OceHHHe NefoBble ABJSHUA HAYHHAIOTCA B Haubonee GHICTPO OXAax-
jgaloImuxcs npuépexsnix pallonax o3epa. Ha orMmensnx y Geperos Bo3uH-
KawT 3abepeeu. Ha KpynHbBIX 03epax STH JenaHble o6pa3oBanua (kak
H Ha MOp#AX) HasuBaloT npunaes. OGpa3oBanHio 3abeperos fIPenATCTBY-
eT BOJIHEHHe,

Hapacranue npjla B NepHOA JeJOCTaBa TTPOHCXOAHT TeM OnicTpee,
yeM CypoBee 3HMa M MeHbllle ¢/oH cHera Ha Jbay. [lo aHanornu ¢ pexkamu
NJIfi pacyeTa HApACTAHHA TOJMIUMHBI JbJA NpUMEHSIOT (OpMYyJBl THIA
topmyn Buinuna (6.58) — (6.59),

O3zepHulll Aef o0BIYHO HMEST CAQHCTOR cTpoeHue. HenmocpeiacrsedHo
HAa MOBEPXHOCTH BOALI JIEXKHT NPO3pauHblii 8o0Hbtl KpucTaAAutecKul
4€d, Ha KOTOPOM B CJydae BHIXOAA BOAH 10 TPELIHHAM U3 OPONHTAHHOIO
Bogo# cHera o6pasyercs MaJONpo3pauHblil sodno-cuezosott aed (Ha-
cay3). IIpy noaTauBaHHM H MOCJAENYIOLIEM CMEP3AHHH JEXKallero Ha
JdbAy cHera $OpMHUpYeTCA cuMez080f aed.

TommuHea AbAa Ha o3epax ceBepo-3anaja esponedickoit yacrw CCCP
aocturaer 50—60 oM, Ha osepax cepepa Cubupu — 2—3 M.

TasHue M paspyliieHHe JibjJa Ha 03epax MPOUCXOAHT MO BO3AeHCTBH-
€M CONHEYHOH pajinauHH, Teilnoo6MeHa Jbla ¢ aTMocthepoil 4 ¢ Harpesa-
oledca BoZoR caMoTo 03epa, Telia, MOCTYNAIOIIErD ¢ TAABIMU CHETOBI-
MH, JIOKAEeBbIMH U PeYHRIMH BOJAMH. B psaje ciyyaeB 3aMeTHOe BAHsIHHE
OKa3blBAOT H MexaHHdeckHe (aKTOPbl — TEYeHHs, BOMHEHHE, Berep.
Hame Bcero Jea Ha o3epax Taer Ha MecTe, IPHUEM Jel CTAWBaeT Kak
C BepXxHeH, Tak U ¢ HHXKHell cBoel nmoeepxHocty. Panblie Beero nen taer
B6.1H3H Geperog, yyke 0cBOGONHBIIMXCA OT CHEXKHOrO MOKPOBa H O3TOMY
ObicTpee HarpeBalOLLHXCH. YUACTKH UUCTOH BOAn ¥ Geperos, TakkKe Kak
H Ha peKax, HaabiBaoT sakpaunamu. Hacrb Abjga MoxeT GulTb BHIHECEHA
H3 03epa BHTeKaowmeH H3 Hero pexkol. [TocKoMbKY JieA CXOAMT Ha 03epax
no3»Ke, YyeM Ha pekax, Ha BHITeKalollell H3 oaepa peKke MOryT HabsloJaTh-
CA OBa JeloX0oja: «pedHOHs W ¢o3epHuifi>. Tak, Ha Hese nospienue
«1af0MCKOTO JbAA» YXKe NocAe OYHLIEHHS OT «HEBCKOro /MbAa» —
fiBNeHHE NOBOJLHO OOBIYHOE.



7.8. OCHOBHME OCOBEHHOCTH F’HAPOXHMHYECKHX
H FHAPOBHOJAOTFHYECKHX YCJIOBHH, NOHHLIE OTJ/IOKEHHSR O3EP

7.8.1. TuApOXHMHUECKHE XAPAKTEPHUCTHKH 03ep

KaaccHipHkanus o03ep no MmuHepanusauud. B COOTBETCTBHH ¢ 061ueH
KnaccHprukauiell OPHPOAHBIX BOJ 10 MHHepaNH3alHH 03epa MOryT GHITL
nojpa3feneHbl Ha npechsie (HAH APECHOB00KLIE) € CONEHOCTBIO MeHep
1%e, coaoHosarsie ¢ coneHocTbio o1 1 0 25%0, CoseHbie ¢ CONBHOCTLIO
6omee 25%o. Osepa nocnegHed rpyinbl HHOrAa HA3LIBAIOT COMSHBIMH HAH
MmunepassrHeinn. O3epa ¢ oueHb OOABLIMM COJepKaHHeM COMeH Ha3biBa-
IOT PanHeiMiL,

HaumeHbilyio MHHepasH3alUHIO HMeOT 03epa 30HB H3GHITOUHOro
H AOCTaTO4YHOrO yBJjamHueHnsa. MuHepasusauus BoA B o3epax Dafikan,
Ouexcioe, Jlagoxckoe menee 100 mr/n. B 30He He A0CTaTOYHOrO yBAAK-
HEHHA MHHEpadu3anHsa o3epHofi soanl Bullle. B Cepave cosneHocTs Boaw
okono 0,7%e, Banxaure 1,2—4,2%0, Mccnix-Kyne 5—8%e, B Kacmuiickom
mope 10—12%q. B 60-e roasl coqeHocTh BoA Apaabckoro Mopsa 6Obiia
14—15%0, k 1991 r. ona Bospocna o 30%., a x 2000 r. no nporxosy
cocrasut 50—80%o, uTo CBA3aHO C COKpallleHHEM OPHTOKA TIPECHBIX BOj
B BOJOEM H YMEHbLIEHHEM ero ofBeMa Besienctede ucnapenus. Hanbosin-
LIYID MHHEPANH3aLHKIO 03EPa HMEIOT B YCAOBHAX 3aCYLLIHBOrO KJAHMATa.
Tak, coneHocTe BOAB! B 03epax ZuibToH W Backynuak cocraBaser 200—
300%o0. CxonHylo BesHuHHY COJMEHOCTH uMeeT Meprsoe Mmope.

Coaesoii 6ananc osep. [lpumennTenbHO K 03epaM ypaBHeHHe cofieBo-
ro 6afnaHca MOXHO 3aMHCATh CJAEAYIOIHM 06pa3omM:

Rﬁt-i‘l'Rl;‘;ns‘l'Rx=Rp—eu+Rn_ona+Raerp+RociAR, (722)

rie Ry 0 Rjew — Npuxoa U pacxod cosiefl ¢ MOBEPXHOCTHbIM (pPEUHbIM)
CTOKOM, Ribas H Rpogs — TO XKe, ¢ M0A3eMHBIM CTOKOM, Ry — NOCTYIVIEHHE
cosell ¢ aTMOC(PePHBIMH OCaJKaMH, Raerp — BHIHOC coJiefl C MOBEpPXHO-
CTH 03€pa BeTpOM, Roc — KOJNHUECTBO coael, O0CaMAAIMHKXCH Ha IHO,
4+ AR — H3MeHeHHe KO/MH4eCTBAa cosell B Boxe o3epa 3a HHTepBaa
BpeMeHH Af, npuueM A R = Ryon — Ruaw, THE Ruay H Ryon — HauabLHOE
H KOHEYHOe KOJIHYECTBO COJed B 03epe 3a uHTepBan Af. Yaenwet ypasHe-
HuA (7.22) BoIpaKaKTCHA B eAMHHIAX MAcChl (KT)

Jlio6o# unen ypasHeHus (7.22) wmoxeT ObTh NpeacTaBieH Kak
npouapejeque ofwema nocrynaiomed (yxoasimed)} BoOnl Ha COOTBeET-
CTBYIOILYIC MHHepaausauuio: R = 0,001 MV, rae o6vem Boanl MOKeT
GLITb BhIpaXeH uepe3 pacxoj BOMbI V = QA! MHHepanHsauHa M Bbl-
paxaercsi B mr/a wau v/m3, ¥V — B m%; muoxurens 0,001 HeoGxoaum s
nepesoja FPAMMOB B KHJIOTPaMMbl. 3ameTHnm TaKKe, uTo MPUXon 4 pac-
XOJ, cAMOH BOJbl, BEIpaKEHHbIE B eAMHULIAX 06beMa (M%) wiu cnoa (Mm),
JOMKHEl TOAYHHATBCH YPaBHEHHID BOAHOro SajaHca oaepa (7.3).

Ias cTouHeX o3ep OCHOBHOH BkAaj B ypasHedwe (7.22) amaer mo-

230



cfin.r[euae H YHOC CoJIel ¢ peuHbIM cToxoM. Tak, 1as Jlagoxckoro osepa
Rper cocrasisier 969 npuxopHoll uacTH ypasHeHHs GasaHca codef,
Rpyes — mouTd 1009, pacxoanoi ero uacti. s cHabHO MHHepanu3oBaH-
HblX 6ECCTOYHBIX 03D 3aCYINHBOH 30HBI B IPHXOAHON 4acTH ypaBHeHHs
pO3PACTAET POJb NPHTOKA cojiedl C NMOA3EMHBIM CTOKOM, B DacXOAHOI
YACTH CYILECTBEHHASA POJIb HZYHHAET NPHHAMMEKATH OCAKIASHHIO conel
¥ BBIHOCY COJeld BETPOM.

XHMHYeCKRt cocTaR 03epPHLIX BOA. OT meHee 3acyllAHBbLIX paHOHOB
K 60/1ee 3aCYULTHBBIM YBRNHYHBARTCA MHHEPAIM3AIHs BOAL 03€P; B 3TOM
e HAMPABJAEHHH MPOHCXOAHT TPAHCHOPMALUA OCHOBHOr0 XHMHYECKOTO
cOCTaBa BOJ (COJepAHHA AHHOHOB M KATHOHOB): BOJK W3 rHAPOKapHo-
HATHOrO K/1acca NepexoiAT B cyabdarHbifl U XJOPHAHLIA H H3 KafblHe-
BOH FPYNNBlI B MAFHHEBYIO H HATPHEBYIO NO clelylolled cxeme:

- a_ cl—
E{é%?“"‘:}\«%(g)f' g (7.23)

B Bose osep Tynapn npeo6aagaior Houol HCOz n Sit, B osepax
aecHolt sounl — HCO35u Ca®t B osepax cremoir soust — SO3~ HCO;,
Nat u Kt B osepax nycteiin — Cl~ u Nat (Bona Takux o3ep npubiau-
MaercA NO CBOEMY COCTABY K OKeaHHYeCKOH)

B HekoTOpBIX COMIHBIX 03epaX BoAA NpeAcTaBasieT coboil paccos, unu
pany, coflepKallyiy cond B COCTOAHHMH, GJH3KOM K HachiueHdio. Ecau
TaKoe HachllleHHe AOCTHTHYTO, TO HAaUHHAETCS OcaXKAeHHe cofef, W o3e-
po npespammaercs B camocadounoe. CaMocanouHble o3epa NoApazjens-
0TCA Ha KapbondarHsie, cyasarnsie, xaropudnsie. B NepBbiX M3 HHX
ocaxjaorca kapGoHarsl, Hanpumep cona Na:CO; 10H:O (npumepom
MOTYT CAYXHTb cofoBbie o3epa B KyayHaueckoii crenn). Bo sropbix
OCaxAai0TCA Cy/abpaThl, Hanpumep Mupabuaut NaSO, 10H:0 u snco-
mut MgS0, 7TH.O (3anus Kapa-Boras-Tonm Kacnufickoro wops}.
B rperbHX ocamOaTCA XJIOPHAbLL, HAlpHMep FajdT (NOBADEHHAR COJib)
NaCl (o3. BackyHuak)

Fomumo pacTeopeHBBIX cosei BoJa ©O3ep COAEPKHT OHOTEHHLIE
pemectBa (coegHHeHus aszora N, docdopa P, kpemunsa Si, xkenesa Fe
H Op.}; pacrBopeHHble rasn (kucaopond O, azor Nj, AHOKCHI yraepoaa
COs, cepoBonopox HsS W ap.); opraHnyeckie BellecTBa.

BuoreHHble BeleCTEa B O3ePHOH BOAe HeoOGXOAMMbL NS MKH3Hened-
TeJbHOCTH BOIOHBIX OPTAHH3MOB, OJHAKO HX H3HBITOK NPHBOIAHT K YAYI-
LWIeHHK» KauecTRa BOZAbBL B O3epaXx.

Kucaopoa nocrynaer B o3epa B OCHOBHOM H3 atMocdephl, a tamke
npoayuupyercss B npounecce orocHHre3a. [1pn n3bniTke kueJopon yxo-
2MT M3 Boabl B aTMocdepy. OH rakxke pacxogyercs NpH AbiXaHHH BOAHBIX
OpPraHW3MOB, NPH Pa3JOKEeHHH H OKHC/IEHHH OpraHHYeCKoro BellecTsa,
Haxoasmerocs B o3epe. CoAepaHHe KHCAOPOJAa B BOAHOH TOALLE
03epa — HENPEMEHHOE YCJOBHE MKH3HA H PA3BHTHA GOALLIMHCTBA BO-
AHBIX OpPraHMamoB. B npouecce HX KU3HEZEATEABHOCTH KUCJAOPOA NQ-
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TpebasieTcd, a AHOKCHA yraepofa sblaeasiercd. [losToMy K KOHLY fetHe.
ro mepdona B rAyGOKHX MeCTaX o3epa MOXeT BO3HHKHYTb HEAOCTATOk
KHC/IOPOAA U H3OHLITOK nHoKcHAa yraepoda (cM. puc. 7.11}. INnorHocTHag
(TemneparypHas) crpaTH(UKALHKS MPENATCTBYET B 3TO BPEMA BepPTH.
KaAbHOMY NEepeMelUHBAHHIO ¥ OGHOBIEHHIO BOA. AHAJOrHUHAA CHTYaUHU:
06BITHO CKJAAbIBAETCA K KOHLUY 3HMbl, KOFJla HeJ0CTAaTOK KHCJIOpPOAa
B NMPHIOHHBIX CNAOAX MOMET jaxe NPHBECTH K 3aMOPY DPbiGbl.

O6oraluedne TOJMUIH BOAB KACJIOPOAOM NPOHCXOAHT BO BPEMS UHTEH-
CHBHOrO BepTHKANBHOTO KOHBEKTHBHOIO H JHHAMHYECKOTO NepeMelIHBa-
HHA (06BIMHO B NMEpHOALl BeceHHeH W OCeHHeH rOMOTepMHH).

CepoBoaopoa Moxer 05pa30BaThCA B NPHAOHHLIX CAOSIX HEKOTOPLIX
03ep NPH pa3JokKeHHH OpPraHHYECKHX BeleCTB B YCAOBHAX OTCYTCTBHS
KHCaopoaa.

HHTeHCHBHOCTE H HANPaBNAEHHOCTb rasoofmeHa Boaoema C aTMocde-
poi {rnaBHbIi BHA NOCTYNJIEHHWS W PAacXOAOBahHs TasoB B BOAOEMAX)
ONpeeNsiiorcA CTeneHbl0 HACHIUEHHOCTH BOJABI ra3aMd, B CBOIK Quepelhb
3aBUCALLEA OT pACTBOPHMOCTH Ta3a NOPH ONpeJeNeHHBIX 3HAaYeHHAX
TEMNEPATYDPH K naenedda. Ecan Boga NOBePXHOCTHOrO ¢J0A O3epa
HejocHIleHa, HaNpHMeEp, KHCJAOPOAOM, TO TIPOHCXOAHT ero NOTAoIUeHHE
H3 aTMOC(EpPHl; ec/d BOJla NepechllleHa KHCAOPOAOM, YaCTh €r0 yaa/ser-
cAd B aTMocdepy.

7.8.2. 'napobHosOrHUECKHe XaPAKTePUCTHKR 03ep

Kak u apyrue BofHble 06beKThl, 03ePa BOraThl 800HLIMU Op2ARUIMG-
My (eudpobuontamu). Tlo ycrosuam nurTanus B00MBIX OP2EHUIMOB
(Tpoduseckun ycao8uaM) 03epa NOAPAZAENFIOTCA HA oAUeOTPODHbIE
(rayGoxne o3epa bajikan, Uccnik-Kyab, Tesdenkoe u Ap. ¢ MaabiM KOJIH-
YeCTBOM MHUTaTeNdbHbIX BEMIECTB H MAJOH NpoayKuHed OPraHHYECKoro
BeLleCcTBa}, eaTpodusie (03epa ¢ GOMbUIMM NOCTYIJIEHHEM [THTATEAbHBIX
peltecTs, GOIBLIUHM CONEePXAaHUeM OPTAaHHYECKOTO BELLeCTBa, NPOAYLH-
POBAHME KOTOPOTO BEJET K MepechillleHHI0 KHCAOPOAOM B NOBEPXHOCTHOM
cjoe BOABl, @ PA3NOXKeHHe — K HeJOCTATKY KMCAOPOZAa B FHMOJHMHHO-
He); ducTpodusie (o3epa, coflepKalnpe B BOJE HACTOAbKO H3ObITOYHOE
KOJIHYeCTBO OPTaHHHECKOro BEUIeCTBA, HTO MNPOAYKTbl €r0 HENOJHOTO
OKHCAEHHA CTAHOBATCA BPeAHBIMH M KH3HEAEATENLHOCTH OPTAaHHAMOR,
KaK, HanpHMmep, B HEKOTOPHX 3a00N0ueHHBIX paHOHAX); Me30Tpodhnsie
(osepa co cpelHHMH TPO(DHUECKHMH YCAOBHUSIMH)

EcTecTBeHHAA 3BOJIOLUMA HeOOMBLIHX NO Pa3Mepy O3ep B VCIOBHUAX
XONOAHOrO W yMepPeHHOro K/AHMAaTa HAET N0 cAeIyloled cXeme: OJH-
roTpotHEe — Me30TPodHbIE — eBTPODHLBE — AHCTPOPHBIE 03epa — 6o-
J0TA.

CylecTBeHHOE BAHAHKE HA eBTPOUPOBAHUE 03¢ OKA3LIBAET X035M-
CTBEHHAR OeATEeNbHOCTE — COpPOC 3arps3HeHHMX BOA, GOraThiX COeAnHe-
Husimu  docdopa B asoTa (KOMMYHA/bHEE, CeJBCKOXO3AHCTBEHHBIE
4 NMPOMBILITEHHbIe ¢TOKH, BO3BpaTHbIE BOAW OPolleHHs U T. 4.). HauGo-
Jiee NojABepKEHH aHTPONOreHHOMY eBTPOdHPOBAHMIO Maable 03epa, pac-
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I0MI0KEHHBIE B TYCTOHACEAEHHHX paiionaX. CHABHO 3arpa3HeHbl H CTaHO-
gATCA eBTPOMHEIMH 03epa B npomblulAeHHbXx padonax Eeponer u CLIA,
g TOM uHcae Bennkne amepukanckHe o3epa — 3pH, Muuurad u np. INpu-
JHaKH eBTPOPUPOBAHHA MNOABHJHCE Y TAaKHX 03ep, Kak Jlapomckoe
u OHeXKcKoe,

Hanbonee Goravel KH3HbK NpPHOpeNHble PalHoHEI 03epa (32 HCKIO-
yeHHeM Oeperos, MNOABEPMXKEHHbIX CHABHOMY BO3JEHCTBHIO BOJHEHHSH).
BraoBo# cocTaB GeHToca — BBICIIHX BOAHBIX pacteHull (MakpoduTos),
MOJIIIOCKOB H p.— H3MEHFSTCHA C yBeAHUeHHeM riyOGuHbl BAOAb IOABOA-
HOTO ckAOHa, [lnsl 03ep B yCAOBHAX YMEPEHHOIO KJAMMATA AOBOMBHO
THIIHYHO, HATIPHMEP, CJIENYIOILEE «TATOTEHHEe» HeKOTOpblX BHAOB BOAHOH
pACTHTE/bHOCTH K FyGHHAM: OCOKA pacTeT Ha Oepery H Ha riayGuHaXx, He
npesbiniaiomux 10—20 cm, rpoctHHK pacrer 40 MAyGHHB OKOMO | M,
KaMmelll — 2, KyBUIHHEKH — 2.5, paect — okosio 3 M (puc. 7.14). INo mepe
HAKOMJEHHA AOHHLIX OTNOMEHHHA H MOBLIUEHHA AHA 03epa B 3TOM Xe
HaTpaB/MeHHH BAOJb CKNOHA HJAeT H 3apacradve osepa. Kosmuuecrso
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Puc. 7.14. Cxema pasMellleHHMA PacTHTeNLHOCTH B NPAGpeHON uacTw o3epa
H 3apacTaHuA o3epa:
! — ocoka, 2 — TPOCTHHK, § — Ramilill, § — RYPIHHXH, & — paecr, 6 — ropd, 7 —
canponenib

IJIAHKTOHA K 1EeHTPaJbHOH 4acTH 03epa OOHIMHO yMeHbLIAETCH.

Jlna o3ep B ycAOBHAX YMEPEHHOTO KJAHMAaTa XapaKTepHbl TakKHe
BHYTPUFOJOBblE H3MEHEHUsi THapobHosorudeckux fpoueccon. [Tosbime-
HHEe TeMTepaTypPhl BO3YXa M BOJL B BECEHHHHA NEPHOJ NMPHBOJHT K HAYa-
Jy Bererailid MakpodHTOB, 2 B BOAHOH TOJIE — K Pa3BUTHIO (uron-
JIAHKTOHA (NepBOMY «ilBeTeHHIO» Boab}. Bo Bropoii nonosuHe nera npH
MaKcUMa/JbHOR TeMMNepaType BOAbl HacTynaer HOBbIH nepuof GypHOro
pPa3BHTHA (HUTONVIAHKTOHA H BTOPOE «LBETEHHWEe» BOAHL. Bcied 3a pa3Bsu-
THeM (PUTOTIIAHKTOHA [POMCXO/AMT M yReJHYEHHe KOJMHYecTBa 300{/1aH-
KTOHA. B NevHee BpeMs aKTHBHO Pa3BHBAETCA M 6eHTOC O MOHHKEHHEM
TEMIepaTyph BO3JyXa H BOILI OCEHbIO HAUHHAIOT OTMHPATD MAaKPOMHTHL,
coKpatiuaercsi 6HoMacca o3epa. McnbITHIBAIOT CE30HHBIN UMK KUIHEALS-
TEJBHOCTH H pPBIGH, Y KOTOPbIX HEPecT MPOMCXOAMT OOMLIYHO BeCHOR
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H MeTOM; 3MMOH MHOTHe puIbbl BafaiOT B TaK HA3bIBAEMOE XOJOIHOe;
I
oleneHeHHe. [

7.8.3. HaHoce B JoHHBIE OTAOXEHHS B 03epax

[Mo ananorun ¢ MoOGLIM BOAHBIM O6BeKTOM 6anaHC B3BeLIeHHbIX
HAaHOCOB B 03€pax CKAAJAbIBAeTCA H3 CAEAYIOULHX OCHOBHBIX COCTABJRAIO-
WHX: TPHXOAHAS 42CTh — MOCTYNACHHE HAHOCOB ¢ PEYHHM CTOKOM R,
BCJARACTBHE PA3PYLICHHS 6eperoB Rsep, 30M0BOr0O MPHHOCA K5, OTMHPAHHA
KHBBIX OPraHH3MOB Rorny; PACXOAHAA YACTb — YHOC € DEUHBIM CTOKOM
Ripey, BKKYMYNAUHA HA AHEe Rax. U3MeHeHune conepkaHHs B3Beced B BOle
paBHo =+ A R. Bce ynoMsaHyTbie BeJIHYHHBI JOMKHH GbiTb BbIpalKeHh
B €IHHHIAX MACChl H OTHECEHB! K OflIpeleIEHHOMY HHTEPBaNy BPEMEHH A f.

Takum o6pasoM, ypaBHeHHe Gananca HaHOCOB B O3epe BbIFAAAHT
chnefyowHM ofpa3omM:

Rﬁtu + Rﬁep + R, + Rom = Rp_eu + Rax = A R (724)

Y GoablunHCTBA 03€p OCHOBHOMN BKAAJA B 6afNaHC HAHOCOB AT Ry,
H Reep B NPHXOAHOM YACTH M Rpeu (A9 NPOTOUHBIX 03€P) H Raux B PACXod-
HOT yacTH.

AKKyMyndnMa HaHOCOB Ha AHe BeAeT K (HOPMHPOBAHHIO OOMMbLY
OTAONKENHE, KOTOPBlE MO MPOHCXOMKAEHHIO €lAaraloIHX HX HYacTHll OoA-
pasgenfioTcs Ha Teppucennsie (B OCHOBHOM MHHEpANbHEE YACTHIbI,
nocrynawiie ¢ Boaoc6opa H Seperoe o3epa), Ouozennbie U XeMO2eHHbIe
(ABASIOHECA B OCHOBHOM Pe3yJbTaToOM FHAPOSHONOTHUECKHX H THAPO-
XHMHUECKHX MPOLECCOB B BONHOH TOJIE O3epa).

[To cocrasy AORRble OYIOMKEHHA TOAPA3IALAAIOT HA MUHEPAALHBIE
(Necok, MHHepaAbHBI HJ, COAH), canponeaw (6HOreHRble HAB} H TOPHSA-
nucrote. Canponesn o6pasyloTci B OCHOBHOM B MaJblX H CPefHHX eB-
TpodHBIX 03epax NecHOH 30HH. MOILHOCTL canponens MOxeT AOCTHTaTh
30—40 M. O popMHPOBAHHH CAMOCaA0UHBIX COMeA OBIIO CKa3aHo B pasl.
7.7.1, 3akoHomepHOCTH 06pa30BaHHA Toppa GyayT paccMoTpeHs B ra. 9.

B pacnpejeseHHH AOHHBLIX OTAOXKEHHI No NpOCTPaHCTBY O3epa OTMe-
yaeTchd 30HanbHocTh. Ha anTtopanu, ocobedno noapepxeHHoH Bo3AeficT-
BHIO BOJIHEHHA, OT/IAraloTcA Hawbosee KPyMHble 9acTHUB, B DCHOBHOM
Munepasbible, [To HanpaB/ieHulo Kk HauBonee rAyGOKHM 4acTAM o3epa
KPYIOHOCTb YACTHI, JOHHBIX OTJNOXMEHHH YMEHbIUAETCH, a B HX COCTABE
Bce SOMbIYI0 AOAK TIpHOSpeTaioT opranHyeckne Miabl. J{onsa GHOreHHLIX
YACTHIL B OTVIONKEHHUAX OObIUHO YBEJHYHBAETCH C YMEHbIIEHHEM pa3Mme-
poB o3ep.

7.8. BOOHbIE MACChHI O3EP

anpaM, TaAK e KaK OKeaHaM H MOpHAM, cpolicTtBeHHa OoJpliasn
HEOAHOPOAHOCTL XAPaKTepPHCTHK BOL B [POCTPAHCTBE H BO BPEMEHH.
Bmecte ¢ Tem B 03epax MoOryt GbITb BBHIZEAEHBI OTAEAbHbIEe AOCTATOUHO
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gonbliiHe OGbeMb! BOAb, CHOPMHPOBABUIHECA B TEUEeHHEe THTEILHOTO
nepHona BpeMeHH H XapaKTepHayiouiHecs 6o/ee HaH MeHee OAHOPONLHBI-
MH (DH3HUECKHMH, XHMHYECKMMH H SHOAOTHYECKHMHU cBolicTBaMH. Takue
KpYAHbIe OGbeMbl BOALl HASHIBAIOT G00HbIMU MACCAMIL, A NX 3AKOHOMED-
goe MPOCTPAHCTBEHHOE COUeTaHHe — 2udpoaceuneckod cTpyxTypoil ao-
doema.

OCHOGHbIME NOKA3ATEASMY BOOKBIX MACC GOCOEMO8, NOIBOAIOULUMYU
OTAURUTE 00HY B0OHYIO macCy or Opy2od, CAYNAT TAKHE XAPAKTEPHCTH-
KH, K&K OJIOTHOCTE, TEMOEPATYPA, MEKTPONPOBOGIHOCTE, MYTHOCTE, MPO-
3pa¥HOCTL BOABl H JApYFHe (busutecKue nokaszaresu, MHHEPaNH3aLHA
BOJbl, COAEPKAHHE OTAENbLHEIX HOHOB, CO/leP)KAHHE Fa30B B BOAE H APY-
THE XuMudecKue nokasareay, CoOAepKanne PHUTO- H 300MTAHKTOHA H APY-
rue Guoaoeuueckue noxagaresu. Cpeay nepeUrc/eHHBIX XAPAKTEPHCTHK
yallle BCero AJf BbiAeJEHHA BOJAHBIX MACC BOAOEMOB CYLIH — O3ep
H BOAOXPAHHMHLL — HCOOMb3YIOT AaHHBIE O TEMNEpaType, IPO3PayHOCTH
H 3JEKTPOMPOBOAHOCTH BOALI (MHAHKATOPE MMHEDANH3ALHH BOAM},
a TakXKe NdHHBIE O COAEPKAHHH PACTBOPEHHOrO KHCJIOPOIA.

Ocrosnoe caodcrao 40botl so0nol maccet 8 ao0oeme — ee 2eHeTuYe-
ckan ofunopoduocre, [To zenesucy aoidessor 08a Tuna 800HbIX Macce:
AEePEULEHbIE U OCHOBHGIL.

[lepeuunble BoJAHbIE Macch O3ep OPMHPYIOTCH Ha KX BOjoclopax
W MOCTYN&IOT B BOJOEMEl B BHAE PeyHOro cToka. CBOHCTBA 3THX BOAHBIX
Macc 3aBHCAT OT NPHPOAHBIX 0COGEHHOCTeH BOAOCOHOPOB U H3MEHHIOTCSH
0 ce30HAM B 3aBHCHMOCTH OT (a3 THAPOJAOrHueckoro pexuma. OcHOB-
HaA 0COGEHHOCTH IIEPBHUHBIX BOJAHBIX Macc (a3m NOAOBOALS — MAanas
MHHEepanu3alHA, MNOBbIlIEHHAs MYTHOCTh BOMbl, [OCTATOYHO BhLICOKOE
COAIePIKaHHe pacTBOPeHHoro kuciaopofia. Temneparypa fepeHuHOR BoO-
AHOW Macchl B NEepHOA HarpeBaHHs OOLIUHO Bhillle, UeM B BOJAOEME,
H HHXEe B NepHO] OXJAMIEHHS.

OcHOBHBIE BOAHbIE MaCChl (POPMHUDPYIOTCA B CAMHX BOJOEMAX; HX
XapaKTePHCTHKH OTPaxailoT OCOSEHHOCTH THAPOJOTHYECKOTO, THAPOXH-
MHUYECKOTO H rujpobuosornueckoro pexuMor sojoemor. Hacrs cpoiicrn
OCHOBHEIE BOJHBIE MACChl HAC/AEAYIOT OT TEPBHYHBIX BOJAHLIX Macc, 4acTh
npuoBpeTaloT B pe3yabraTe BHYTPHBOAOEMHEIX MPOLECEOR, a TaKKe Mo
BAHSIHHEM 06MeHa BeulecTBOM H 3Hepruel MexJIy BoJoeMoM, atmocde-
po#t u rpyHramu AHa. QCHOBHBIE BOAHME MACCH XOTA M H3MEHAIT CBOH
CBOHCTBA B TEUEHHEe roda, HO B Le/OM OCTaloTcA Gosee HHEPTHLIMK, 4eM
ilepBHYHbIE BONHBIE MACCHL

OT/AHYHSA OCHOBHBIX BOJAHHX MACC OT NepBHUHBIX 3ABHCAT OT MHOFHX
pakTopos, cpeli KOTOPHIX [MagHOe MECTO 3aHMMAeT CTPYKTYPa BOAHOro
Gananca v eeemwHull pogoob6mer rogoeMa. Uem meupuie kosthuuHeHTH
YCNOBHOro BoacoSMEHA K, TeM MeHbIe poAb PEUHOTO CTOKa B (POpPME-
PoBaHuu OCHOBHOH BOAHON Macchl BOAOEMa, TEM CHABHEE XapaKTepHCTH-
KH OCHOBHOH BOJHON MacChl OTJIHUAIOTCH OT XaPaKTEPHCTHK NepBHUHON
BoaHolt maccel. Tak, B 03epax, HMelOUHX GOMbIIOH 06BeM H GOJbUIYIO
rAy6uHY, OCHOBHASI BOAHAS MACCa MOMXET CYLIECTBEHHO OTAHYATBCA {10
CBOMM cBOHCTBAM OT nepBHuHOA. UeM meHblie o6bem o3epa M Goablue
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koadbpuunenr Ky, Tem Gojiblle NPOTOUHOCTD BOZOEMAa, TeM OJHKEe Mo
CBOHM CBOHCTBAM OCHOBHAs H NepPBHYHAsS BOAHbIe macchl, B page ciyda-
es (He0OAbLIHE NPOTOYHBIE 03epa) OCHOBHAA BOJHAA Macca Mano
OTJHYAETCA OT NepBHYHON BOJAHONA Macchl H NMpeAcTaBieHa TpaHCHOPMH-
POBAHHBIMH PedHBIMH BOJIAMH.

Haufonee cylllecTBeHHO OCHOBHAsi W NEPBHUHAR BOAHBIE Macch
OTAMYAIOTC APYT OT [APYra NpH BHajeHHH DPEK B COJOHOBATbIe HJH
conennie Geccrounnie o3epa {Kacnuiickoe u Apanbckoe mops, 0o3. Ban-
xaw ¥ fp.). B 3ToM ciydae yerko pasnHuAIOTCA BOAHbLIE MACCH PEYHOro
H cMOPCKOFO® THIIOB, H HX Da3jJH4YHA W B3aHMoJeHcTBHe aHAMOTHYHEI
PA3THUHIO H B3aHMOAEHCTBHIO PEYHBIX H MOPCKHX BOJ B MOPCKHX YCTbAX
pek (paza. 6.14)

B npegenax ocHosHOH BOAHOH Macchl BOAOEMAa B OTAE/NbHbIe Ce30HEI
roga yAaercs BbUIEAHTb ee modugukayuu: noBepIHOCTHYIO, NPOMENY-
TOURLYI0, eAyOunRYO 1 nPUdoHHYo 800Hee Macce. MoindHKaUHH OCHOB-
HOH BOAHOH Maccel ONpeNeNAioTCs NpeXXKae Bcero pas3juuuaMH no raySute
BOJOEMA B TEMIEPATYPE BOJbl, CONEPKAHHH KHCAOPOAA H OPTAHHUYECKOTO
pellecTea. Hanbodee uerko MOAHGHKAUWH OCHOBHOH BOJHOH Macchl
BHIAEJAAOTCA JETOM B BOJOEMAaX B YCAOBHAX YMEPEHHOrO KJIHMATA.

flosepxnocrnan sodnasn macca — 3ro esepxxuii Hauboree nazperouli
caol 8006t (3NurumMRuoR), eaybunnan sodnas macca — obsivio waubo-
ACE MOWHBL 1 OTHOCUTEALRO OOROPOOHKLG Croi Doaee x0400HOH 800b
(2UACAUMHUOR), NPOMENYTOURAR 800HAR MACCA COOTGETCTBYET CAOK
CKAURO TeMneparypst ( METAAUMRLOR), NPUCORHAR BOOHAR MACCA — 3TO
yaxutl caod aodet y Oxna, oTAusaowUICA nogsluenrol Muneparuaayuetl
U CneyupuiecKumy B00HOIMI OPEARUSMAMU.

BhijeneHHole MOOMHKALHA OCHOBHOH BOJHON Macchl B BOAOeMax
CYIIKN aHAJOTHYHEl NMOBEPXHOCTHOH, POMEXYTOUHOH, FAySHHHON M NMpH-
JIOHHOH BOJHBIM MaccaM B OKeaHaX H MOPAX.

MoanpukauuaMy OCHOBHOH BOJHOH Macchl BOAOEMa MOTYT OhITh
TaKXe BOAHbIe Macchl, GOPMHPYIOILHECS B NEPHOABI OXMAKJIEHHA U Ha-
rpeBaHdsi 03ePa M pa3rpaHddyeHble B TFOPH30HTAJBHOM HAMNPABJEHHH
TepMHYECKUM BapoM.

B peaynabrare B3aHMOAEHCTBHA MNepBHuHON (peuHoH) W OCHOBHOH
(03epHOM) BOAMBIX Mace (POPMHPYETCH TaK HA3LIBAEMAN 30HA CMEULEHU,
20e o0na sodxas macca Tparcopmupyercs 8 dpyeyo. B npegenax 30He!
CMeLIeHHA HaX0AuTCa 2udposoeudeckuid (ppont (2udpogponr) — oTHO-
CUTEALHO YIKAR NOAOCA € HAUOOAbLALMI 20DUSOHTAALHEIMIL 2DA0UEHTA-
MU OCHOBHLIX ORDederrIOUX XApaKTepucTuK eod (MHHepamu3allus,
TeMneparypa H 1p.). [HapodpoHT pasnenser BojHble Macch PasiHYHBIX
THNOB. PacnonosKeHne BOAHLIX MacC H, COOTBETCTBEHHO, FHAPO(POHTOB
H3MEHAETCA B TEUEHHE roja B 3aBHCHMOCTH OT H3AMeHeHHH PeuHOro CToKa
H TEPMHYECKOro peXKuma 03epa.

BrigeneHne BoAHBIX Macc B BONOEMAX WMEET BAXKHOE 3HAUEHHE A
dceae]oBaHusA W IPOTHO3a KauecTBa BOAbl H GHONOrHYECKOH NPOAYKTHR-
HOCTH BOAHBIX 06bexToB. OHO OCyllecTRJAAETCH C NOMOIBI0 Pa3/JIn4HBIX
MeTOf0B. BoAHEE Macchl BRIAGAAOT [0 KOMILAEKCY Pa3/UYHLIX NOKa3aTe-
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geld, Hanpumep, ¢ nomomblo T,5-aHanusa, NMPHHATOTO B OKEAHOJIOMHH
¥ MCNOJb3YIOIUEro AaHHble 0 pacnpelleleHHH TeMNeparypbl H COAEHOCTH
poabl (paza. 10.14) Jnaa o3ep BMecTo CONEHOCTH BOAB S UaCTO HCIIONDb-
3yIOT B&JAHUHHY 3/EKTPONPOBOAHOCTH .

7.10. BJIWAHHE O3EP HA PEYHO# CTOK.
HCMONAbIOBAHHE O3EP B HAPOAHOM XO03HUCTBE

Bausnue ozep na npupoduyo cpedy npossanercs npewde acezo
wepes peunoil cTok. Pazaruaaror obuiee NOCTORKHOE 8030€lCT8UEe 03P HA
KPY2o8opoT 8006t 6 peunsix accednax u pezysupyrouwee sosdedcreue Ka
SHYTPUZ000800 PeUM pex.

(OCHOBHOE BJHSIHHE CTOYHbIX BOAOEMOB CYLIH HA MATEPHKOBOE 3BEHO
KPYrosopoTa BoAb (a Takike coaei, HAHOCOB, TeNAa H T. J.) 3aKnioyaer-
Cfi B 3aMeNJeHHH BOJO-, cofe- H TernnooGmMena B rujporpadHueckof cery,
Osepa (Kak H BOAOXPAHMJHILA) NPEACTABAAIOT COG0H CKOMJEHHE BO,
yBEJIHUHBAIOLLee eMKOCTb FHAPOr pahHueckol cetH. B caMoM nere o6bem
BOABI, COCPEOTOUEHHBIN B 03epax MHpa, 176,4 thic. M°, B Jo Bpems_kax
B peKax eAHHOBPEMEHHO HaXOAHTCs JHLIb 2 12 voic, kM Boan. Ecam
B pekax 00HOBJeHHe BOL NPOHCXOANT B cpeaiem | pa3 B 19 aHeilf, To B o3e-
pax — B cpefteM | pa3 B 17 ner (cm. Taba. 3.2). Yem Goable o3epHOCTD
peuHoro facceiina, TeM MeineHHee BOJOOSMEH B ero ruaporpagHuecko
CeTH,

MeHbl1aA MHTEHCHBHOCTb BOAOOGMEHA B PEYHBIX CHCTeMaXx, BKJ/OUYA-
IOIHX 03epa (H BOLOXPAHHAHUIA), HMEET DA CePbe3HbLIX MOCAeACTBHIH:
HAKOMJeHHe B BOLOEMaX CONed, OpraHd4ecKHX BellecTs, HAHOCOB, TernJa
H APYrMX KOMIIOHEHTOB PEUHOrO CTOKA (B IIHPOKOM MOHHMIHHH 3TOrO
TepMuHa). Pekn, BoITEKamouwiHe H3 KPyNHbIX O3ep, KaK NPaBHAO, HECYT
Mano coaeit n Hanocos., Tak, CeneHra npuHHOCHT B 03. Baﬁl(a.n BOZY
¢ munepanusauneii 100—250 Mr/a u mytHocTbio 100— 250 mr/m®; B BOAE
p. AHrapei, BhiTeKaWNEedl H3 03epa, 3TH UUPpPH CYMECTBEHHO MeHblUe:
90—100 mr/n u oxoao 20 r/m® coorsercrsenHo.

Ecau ¢ poiHOH NOBEPXHOCTH BOAW Henapaercs 6oJblue, yeM BEJAHUHHA
0CALKOB, TO APOTOUHGIE BO00EMEL YMEHBIUIMIOT CTOK SOITEKMIOURY U3 HUX
pex. KpoMe Toro, cTounbie 03epa (Kak 4 BOLOXPaAHNNNHLA) nepepacnpede-
ARIOT PeYHOl CTOK 80 8PeMEHu, OKA3BIBAA Ha HEro peryaHpyiolliee Bo3-
AcHCTBHE H BbIPaBHHBAA ero B Te4yeHHe roja (mojgpo6Hee CM. pasf,
6.15.3) . Crenene peeysupyrouieco ao3detictaus ozep Ha cTox 800ot, cored
& HaKOCOB OBPATHO NPONOPYUOKANOHA KOI(DPUULERTY YCA0BHO20 8000-
obmena Ky (fopmyna (7.14) ). Yen boaswe 0bvem 03epa no cpasuesuio
€ ofvemon 20008020 CTOKQ peku, antTeKaowel 43 6000eMa, TEM MEHbLIL
Ky u Goaee pasromepern CTOK.

O3sepa oKA36I8AIOT PL2YAUPYOWEE BAUAKNE HE TOJBKO Ha CTOK BOJIH,
HO W Ha cToK coaetl, wawocos, Tenaq. Tax, BeNHYHHA BHYTPHMOAOBBIX
KoAe6aHWi MHHEpaAH3auMH BoAW B p. Boaxos, Bnajaioweii B Jlagox-
ckoe osepo, coctasuna B 1960 r., no mauumM B. B. Borocaoscxoro,
176 mr/a, a B p. Hese, suiTekaioweil u3 osepa,— Bcero 32 mr/n. Temne-
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paTypa BOAB PeK, BHITEKAIOIIHX H3 rAy6OKHX 03ep, B NEPHOJ HATPEBAHHS
HHXKE, @ B NEPHOL OXJAXZeHHA — Bbilile, YEM HA HE3apPETyJHPOBAHHBIX
BOAOEMAMH PEKax B TEX e MPHUPOAHLIX YCJAOBHAX.

[Tomumo HemocpeACTBEHHOrO BJHSHUA 03€P Ha PeyHOH CToK HeolXo-
JAMMO YYHTBIBAaTb H HX BO3jeficTBHe HA TNPUPOAHYIO CPely B LEJOM,
BofoeMbl cyly 0Ka3biBalOT 3AMETHOE BJAHSIHHE HA MECTHHIE KAMMaTHue-
CKME YCJOBHA, yMmeHbLIasi KOHTHHEHTAJbHOCTb KJIHMATA W YBEJHYHBAR
IPOJAONKHTELHOCTL BeCHBl H OCEHH, BHYTPHMATepHKOBBIH BJjarooGopor
(HeaHaYHUTeAbHO), CIIOCOGCTBYS MOBLILIEHHIC OCAAKOB, NOABJIECHHIO TYMa-
HOB # T. A. BauAOT BOAOEMbl H HA YPOBEHb FPYHTOBHX BOI, B LEJIOM
NOBHILIAA €T0, HAa TNOYBEHHO-PACTHTENbHBII MOKPOB H MHBOTHBIA MHp
COnpeje/bHbX TEPPHTOPHE H T. .

QO3epa WHPOKO HCNOAB3YIOTCA IAA PHISHOrO X03fHCTBA, BOLHOIO
TPAHCNOPTA, BOAOCHAGKEHWs, JOGBIMH MHHEpPaAbHOrO CHIPbLH, OTALIXA,
TypHsma H cnopra. BaxHo OTMeTHTb HEOOXOAHMOCTb KOMILTEKCHOrO
H PALHOHANLHOIO HCIIOAb3OBAHHA BOAHBIX H APYruX Pecypcos o03ep
c ofsi3areJbHBIM yueTOM TpeGoBaHHiA OxpaHbl NPHPOAHLIX (BOJHBIX,
3eMebHbIX, PEIGHBIX H APYTHX) pecypcos,

ITpo6aema npupoaHbix pecypcoB o3ep (0cOGeHHO GeccTOUHBIX) He-
Pa3pLHIBHO CBsi3aHa € PALHOHANbHBEIM HCIONbL30BAHHEM H OXPaHOH Bo-
IOHBIX pecypcoB B faccedHaX, NHTAIOIUHX 3TH 03epa pek. 310 0coGEHHO
XOpOLIO BHAHO Ha npumepe ApajbCckoro Mops, cyaAb6a KOTOPOro Hepas-
PBIBHO CBAi3aHa C HCHOJb30BAHHEM BOJAHBLIX PecypcoB B GacceliHax pek
AmynapeH v Coipaapeu. M3ameHeHHe pexxuma Apajnckoro Mops, BLI3BaH-
HOE Pe3KHM COKPAUIeHHEM (B OTAeJbHbIE FOIEl ZaXe NOAHBIM MpeKpalle-
HHEM) CTOKAa BMAJAIOUWIMX B HEro peK,— HAIMAAHBLIA NpUMep KPYNHO-
MacuiTabHOTO KpalHE HEraTHBHOFO BO3AEHCTBHA XO3AHCTBEHHOH fes-
TeNbHOCTH Ha npupoay. CokpalieHHe pedHOro CToKa U3-3a HepalkoHa b-
HOro H He3KOHOMHOTO HCIOJAb30BAHNA BOX Ha OPOIUEHHE TPHREIO K TOMY,
uto ¢ 1961 r. no xKoxua 80-x rogor ypopeHb Apana ynan Ha 13 m, nao-
IaJb 03epa YMEHbLIAAACH MOYTH Ha TPEThb, a 06bem —Ha 60%. Bepero-
Basi JIHHHSI OTCTYMHJa B HeKoTopbix Mecrax Ha 90 kM, yXyAWwH/IHCD
KAHMAaTHYECKHE YCJIOBHA B NPUOPEeKHBIX paHOHAX, YUACTHAKCE NMblJIeBEIE
6ypH: merep pPa3HOCHT OOHAXKHBUIHECS O3epHbIe OTJIOXKEHHA BMeCTe
¢ coAepxallumuca B HUX coasiMH. ConeHocTh BOJAN B O3epe BO3poCaa
¢ 10—11 po 22—23%c. DKocHCTeMBl CAMOTO O3epa H NpPUJAEraioLKX
npHHpeKHbIX padoHos 6AH3KH K derpafauuu. Jeabrel AMyaaped u Chp-
Japby OCOXJAHN H [NOTEPAIH CBOH crielHbHyecKul npupoannii o6ank. Ecan
peuHo# CTOK B 03epo He OyJer yBeJHYeH, CHUKEHHE YPOBHA MPOAOIIKUT-
CA BIMIOTh A0 AOCTHXKEHHSi UM AOBOJLHO HH3KOTO YDOBHS THATOTEHHS,
KoTJa 03epo pas3ipobHUTCA Ha HeCckOIbKO HeSOMbIIHX COMeHBIX BOAOEMOB.
B Hacroslliee Bpems NPeANPHHHMAIOTCA MEpPhI € LEJAbI0 COKPALLEHHA
norepb croka B H6accefinax AMyaapen H CrIpfapbH, 3aKpeMJIEHHA PACTH-
TE/AbHOCTBIO O6HAXKUABLIErOCH HA 03€Pa, MEJHOPAINHH 3EMEID NIPHAPAb-
cknx pafioHos. K coxaseHHIo, BOCCTaHOBAeHHEe Apaja B TOM BHJE,
KOTOpOe 03epo HMeno B H0-x rogax Ao HauaJja fNajeHHA YPOBHA, mpei-
CTapJafercs BechbMa NpobaeMaTHUHBIM.
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Cyne6a ApanbcKoro Mopsi — cepbe3Hoe NPeAOCTepeKeHHE, MOKA3k -
pajolllee, Kax omacHO GeCKOHTPO/ILHOE HCMOJb30BaHHE BOJAHBIX PECYPCOB
BO B3aMMOCBA3aHHOA cHcreme peuyHoll GaccellH — o3epo. ITOT NpHMep
JOMKEH CEPbe3HO HACTOPOKHTL MPH HCNOAb3OBAHHHW BOAHBIX Pecypcor
B Saccefinax rakux o3ep, Kak Hcecnk-Kynb, Baaxawm, Cesan, aa v Kac-
nufickoro Mopa Toke. CokpallleHde CTOKa pek, BMajalouldxX B 03epa
HMcenik-Kyab u Banxauw, yXe NpHBeno K CHAXKEHHIO HX YDOBHA H YBEJH-
YEHHIO CONEHOCTH BoAbl. 3HaUHTebHOE aHTPONOreHHOE MOHHKEHHE YPOB-
HA BOJn B 03. CeBaH BbI3BAN0 CHABHYIO 5PO3HIC B YCTBAX PEK ¢ BOMbLIUIHM
YKJOHOM JHa M, Hao60poT, 3ab0/1ayHBaHHe MENKOBOAHBIX NPUOPEkKHbIX
paHOHOB K yCTbEB PeK C MaabiM yk/aIoHOM. B cesepHoit wactn Kacnuiicko-
ro MOpPS OTMEUEHO YBesWUeHHe 3aTPA3HEeHHOCTH BOL.

[TpuBeaeHHbLE TPHMEPbl NOK&3HIBAKOT GOMbIIYIO BAXHOCTb IKOJOFH-
4eCKOH M THAPOJOrHYecKOH HaydHOH 3KelepTH3h npu MoloM KpynHom
%037HCTBeHHOM BMEBIATENBCTBE B IpUpOy, HeaobGxoauMocTh 3abaarospe-
MEHHOro MPOrHO3HPOBAHHS KaK €CTeCTBeHHHIX, TaK M, 0COBeHHO, aHTpO-
MOTEHHBIX H3MeHeHHH PEeKHMa peK H CBA3AHHLIX C HHMH 03ep,



Fanaea 8 TFHAPOJIOTHA BONOXPAHHJHII

Bodoxpanuauuie — 370 uckyccraentoitl aodoes, coadannolli 0an
HAKONABHUR Ik NOCAEOYIOWL20 KCNOALIVEAHKA 8006l U peayaupoaa-
HES CTOKQ.

Boaoxpasuanila cTajH coOpyXaTh €Lie B FJyOOKOH IpEBHOCTH
InA ofecredeHnsl BOAOH HacedeHWs M ceNbCKOTO Xo3sdcTea. OpHum
M3 MepBHX Ha 3emJie CUMTAKOT BOAOXpaHuauime ¢ mnothHed Cann
anb-Kadapa, coszannoe B apesHem Erumnre 8 2950—2750 rr. po
H. 3. B XX B. BonOXpasuavula cTaJM COOPYMXAaTh IIOBCEMECTHO.
B Hacronmiee Bpemsa MX Ha 3eMHoM wape Oonee 30 ToIC.; eXerogHo
8 cTpo#t Berynaer J00—500 soBuix Bogoxpannanul. Ofulan niomaisb
BCEX BOJZOXPEHM/HIL MUDa OKO/IO 400 Teic. kKM%, a C yyeToMm moAmpy-
AKenHbIX 03ep — 600 ThiG, Km® Cymmapnmn N0JHBIN 00heM BOACXPA-
HUJMOL IOCTHT fodTH 6 Teic. kM®> MHorve pexd 3eMHOTO lwapa —
Boara, Jduenp, Aurapa, Muccypu, Konopano, [lapana u apyrue —
fipeBpalleHnl B Kackainl Bogoxpanuautl. Yepes 30—50 ner Bogoxpa-
HHAMIMAMH GyJaeT 3aperyianpoBado 2/3 peyHBIX CHCTEM 3EMHOrO
wapa.

8.1. HABHAYEHHE BOIOXPAHHWJIHILLI
H HX PASMEWLEHHE HA 3EMHOM WAPE

[pubausurenvHo 95% obbema Beex BOAOXpaHHAMLL MHpa cocpelo-
TOYEHO B KPYTHLIX BOAOEMAX C MOJHLIM 061emom Goaee 0,1 km* B nacro-
silllee BpeMs TAKHX BOAOXPaHHUAHIL oxoao 2500. BOMBIINHCTBO W3 HHX
pacnooKeHo B CeBepHOﬁ Amepuxe (oxkoao 900, wnn 36%), Aaun
{269%), EBpone {21%) B Cosercrom Comwae okono 240 Takux BOAOXpa-
Huanw (10%)

Hausnble 0 HanGoaee KPyfmHbIX Mo 06BEMY U MAOLWIAAN BOAOXPAHMIH-
ax 3eMHoro mwapa npusegexsl B taba. 8.1. Camyio Goabuyio naowaib
HMeeT BOAoXpaHHAHUEe Boabra, a W3 noanpyxeHHwX o3ep — Bukro-
pus. Bogoxpanuauule BukTopus uMeer TakkKe camblii 60bWIOH 06BEM.
Han6onee xkpynabie no obwemy Bogoxpanuauma CCCP — Bpartckoe,
KpacHospckoe, 3eiickoe, a no naomaan — KyiiGuesckoe u PoiGuHcKoe.

Coopy:KeHne BOAOXPAHUINLL — IPUMEP TeXHOTeHHOTO BMeLIaTeslbCT-
Ba B [pHPOOY B YCJAOBHAX HePABHOMEPHOrO €CTeCTBEHHOrO pacipeaese-
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HHA BOAHBIX PEcYPCOB B IIPOCTPAHCTBE U OCOGEHHO BO BPEMEHH. Bono_"
XPaHHIHILA PelualoT Nedsld psj BaK HefllIUX COUHANBHO-3KOHOMHBUECKH K
3a4a4, YIOBNETBOPAA NOTPeGHOCTH YesioBeKa B BOJe WAH 3alUHLIAfl ero
OT BOAHOH CTHXHH.

HakomyeHHy0 B BOAOXPaHUAHLIAX BOAY MCMOJb3YIOT AJA OpOUIEHHs
1 OGBOAHEHUS 3€MeJb, BOAOCHAGKEHHS HACENEHHBIX TYHKTOB i NPOMbIUL-
JeHHbIX MPeANpPHATHIH, CAHHTAPHBIX TMPOMBIBOK PEUHBIX pycel, yJydine-
HHA CYAOXOAHBIX YCJOBHH HHXKE NO TEYEHHIO B MaNOBOAHLIH NEPHOA rofla
H T. &. C NOMOIIIbIO BOAOXPAHHIHEL PETYAKPYIOT PEYHOH CTOK AJIA THAPO-
HEePTETHKH, ¢ LeAbl0 NpedoTBpatleNHs HaBodHeHnH. Bogoembt ucnoap-
3YIOT TAKXe AAA PHOHOTO x03AlCTBA, BOAHOMD TPAHCNOPTA, PeKpealHu
(oTAbiXxa J0ae), BOAHOrO cNopTa.

[naponornueckiii peXXHM BOAOXPAHHJMIL YTIPABASETCA YENOBEKOM,
KOTOpHH BHOHpaeT 3apaHee Hy>XHble NapaMeTpbl BOAOEMA H TEXHHUE-
CKHe TIpHEMBl ero 3sKcnAyaraudd. MHOTHe 4epThl THAPOJOTHUECKOTo
peXHMa BOAOXPaHHAHLL OIPEAeNATeS X03ARCTBEHHLMH OTpeBHOCTA-
MH U peryaupyloTcd. Bmecte ¢ TeM HCKYCCTBEHHO CO3JaHHBIE BOAOEMBI
HAUHHAIOT YUACTBOBATL B KPYTOBOPOTE BOAB B PEUHBIX CHCTEMAX, OKa3H-
BAIOTCA NOJ BAHAHKMEM KOMIJIEKCA NPHPOAHHX (PAKTOPOB H MOAYHMHSAIOTCS
3aKOHOMEPHOCTSIM, CBOMCTBEHHBIM €CTeCTBEHHBIM BOAHLIM OOBEKTaM —
peKaMm M OcoGeHHO O3epaM.

Bodoxpanuruuya — cacecdpastoie aodrste 0b6vextol, Hosuild npupod-
HO-TeXNO2EHHBIL KOMILOHERT AanduwadTa. Onu npeobpasyior pewur pex,
8AURIOT (1 HEPEDKO HebAGRONPUATHO) HA oxkpymcarowyio cpedy. florpeb-
HOCTY APAKTUKN 3ACTAGAMOT UIYHATL pexcum scdoxpanuiuw, paspaba-
THLEATH CTPATERUO PAUUONAABHOZ0 YNPABACHUR UML, NPUHUMATD MEPHL
no npedoTEPALUEHILIO HEKOTOPBLY HEEATUBHLLX NOCACICTEIIE COOPYMEHUS
arux godoemos. [losTomy Bnoane npasomMotto 208opiTs 0 BOHUKROBE-
HUt HOB020 pa3derd eudporoal — 2uOposOUL 8000XPAHUAULY,.

s

8.2, THNK BOAOXPAHHJIHIN

Bodoxpanuauma mozyt 6site nodpazdesens na tunst (puc. 8.1) no
xapaxrepy A0xa, cnocoby ezo sanoanenusn sodod, ceozpaduueckomy
ROAOHEHUID, MECTY 8 pedHom Oaccetine, XAPAKTEPY pPecyAlposarus
CTOKQ.

ITo mopdosornu aoxa, corsacuo K. K. dgeasiiTefiny, B0J0XpaHkan-
wa AedATcA Ha OOoAUHHBIE H KOTAogHHHobie, K NONHHHEIM OTHOCATCHA
BOMIOXPaHWIWILA, JJOXKEM KOTOPHX CAYXHUT YacTb PEYHON AOAHHEL [nas-
HbIfl IpH3HAK TAKUX BOACXPAHH/IHILL — HAJH4ME YKIIOHA JHA H YBeJIHYE-
Hue PIYGHH OT BepxHeil yacTH BoAoeMa K naotHHe. Joaunable Bogoxpa-
HUJHIIA NOAPA3ALNAIOTCA, B CBOIO OUEPEAb, HA pyca0sbie, HAXOAAINECH
B Ipefleaax pycja u HU3KO NOAMbI pekn, H nodmenrno-0osunnbie, BOAOH
KOTOPLIX TMOMHMO pycja 3aTONMeHa TaKXKe BhICOKAs MoiMa W HHOTAA
Y4YacTKH HaANOHMEeHHbIX Teppac. K KOT/J0BHHHBIM BOAOXPaHHANLIAM
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Pue. 8.1. OcHOBRHE THRB BOLOXPAHKANLL:
@ — AOJAHAHDE® 3ANpylHOe, § — KOTADBHHHOE 3aNPYAHOR {NOANpPYKEeHHODE
03epa) , 5 — KOTAOBHHHOE HAAHDHOE, ¢ — KOTAOBHHHOE HAAHBHOE NPH CRAPO-
AKKYMYJTHDYIOLWEA 3NEKTPOCTAHUHH, 0 — ADSHHHOE 3aNpyfAHOE B 3CTYAPHH
HpE NPHIHEHOA SAEKTPOCTAHLHE, € — KOTADBHHHOE 3aTMPYAHOE B ONpPecHeH-
HOM MOpCKOM 3ankbe; f — peda, 2 — RAOTHHA, 3 — 3ATONAEHHAR NPH NOA-
nope Seperonai 30Ha 03epa, 4 — NOABOARMNKA H OTBOAAUIHA kaHaAw, § —
LOAOBOAH, § — HaNpaBaeHHe TeYEHHR, 7 — 3epKano HOOOXPAAKANILA

OTHOCATCH MOANPYKeHHbIe (3aperyNupoBaHHbIe) o3epa W BOAOXpAHHIIH-
wa, pacnofoMeHHble B H30JUPOBAHHEIX HU3NHAX W BNaAWHAX, B OTropo-
KEHHBIX OT MOPA 3aAUBAX, JHMAaHaX, NaryHax, a Takie B HCKYCCTBEHHBIX
BhieMkax (kapbepax, konausx). HeGoapmue somoxpawuiuma njo-
maaslo MeHee | KM® Ha3blBAKOT npydamuy.

[To cnocoby 3anoaneHns BoAO#H BOACXpaHHANILA ORIBAIOT 3anpydhsie,
KOTAa HX HailloJHAET BOJAa BOAOTOKA, HA KOTOPOM OHH PACIIONONKEHH,
U HGAUGHBIC, KOTAA BOAA B HHX TI0JAETCS H3 DAJAOM PacnoflodeHHOro
BOJOTOKa HAM BojoeMa. K HaiuBHBIM BOAOXPaHWJIHHIAM OTHOCATCS,
HAanpuMep, BOLOXPAHWIHIIA TFHAPCAKKYMYJHPYIOIIMX 3JAeKTPOCTAHUHA.

ITo reorpaguyeckomy NOJOKEHHIO BOJOXPAHH/IHMEA AEAAT HA 200-
Hole, npedzopubie, pasnunnoie 4 npumopckue. Ilepable U3 HUX coopyxa-
10T Ha ropHbiX peKax, oHM ofbIYHO yakie M MYGOKHe U HMeT HGRop,
T. €. BEIHYHHY MMOBLINIEHHA YDPOBHS BOJLI B peKke B pe3ynbTaTe coOpyiKe-
HuA maotHdael A0 300 M ¥ Gosee. B npeAropHnix BOJOXPaHUNHILAX
o6buHO BEICOTA Hamopa 50— 100 m. Papuukibie BofoxpaHuAna 006YHO
WHPOKHE M Meakue, BoicoTa Hamopa — He Gosiee 30 M. [Tpumopckue
BOJOXPAHHAKRULA ¢ HeGOAbUIHM (HEeCKOALKC MeTPOB) HANOPOM,COOpYyXKa-
I0T B MOPCKHUX 3aJIMBax, JHMaHax, JaryHax, 3cTyapHsax.
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[MpuMepaMH BBHICOKOHATIOPHBIX TOPHHIX BOAQXPaHHAHLL ABJAKTCH
Hypexckoe © Porynckoe Ha DBaxwe ¢ BhicoToll Hanopa okxono
300 M. K npearopHeIM BOAOXpaHUIHULAM MOTYT GbITh OTHeCEHbl HeKOTO-
peie BoaoxpaHunumwa Enucefickoro 1 Asrapckoro kackanos: KpacHosip-
ckoe (Bblcora Hanopa 100 m), Bpatckoe (106 M), ¥Yers-Hanmckoe
{88 M). [IpumMepaMH paBHHHHEIX BOAOXPAHWIHIL MOTYT CJAY¥HTh BOAO-
xpanuauia Boaxcekoro u Jduenposekoro kackanos: PoiGuickoe (Bbico-
ta Hanopa 18 M), Kyi6ummesckoe {29 M), Bouarorpaackoe (27 M),
Kanesckoe {15 M), Kaxoeckoe (16 mM). K npumopcknuM Bogoxpanuin-
1AM OTHOCHTCH, HATpUMep, onpecHedHad BogaMu [ynan naryna Cacwk
Ha 3anaaHoMm noOepexbe Yepuoro mopa B CCCP, Bogoxpanuiuiue
ditccenamep B Hunepaannax, obpasosaslileecd B peayabTaTe OTWIEHeHHA
ot Cerepnoro Mops 3anuBa 3eidaep-3e u ero onpecHeddd sodami Peiina.

Coopy:KeHiie PaBHHHHLIX BOJOXPaHHAWIL O6GbIYHO COMPOBOXKAAETCA
GOABLUUM 3aTOMJNEHHEM TeppHTOPHI — MNOHMEHHBIX JYTOB, JIECOB, C&ilh-
CKOXO3AHCTBEHHNX YroAu#, TpefyeT nepeHoca Ha HOBOE MECTO HaceneH-
HHWX NYHKTOB, peAnpATHH, aopor. [TIpH coopysKeHHd ropHbX BOAOXpa-
HUAKNL GOMBLIMX 3aTOMAEHHHA TEPPUTOPHH HE NPOHCXOAKT.

[To mecry B peunoM Gacceiine BOAOXpaHHJIMIA MOTYT OHITH NOAPA3-
JeseHbl Ha gepxogoie ¥ Hu3ogsoie. CUCTeMa BOJOXPAHWAHLL Ha peke
Ha3bIBAETCH KACKAGdoM.

[To cTenenn peryauporanus peuHoro croka (pasg. 6.15.3) sopoxpa-
HUAULEA MOTYT GBTH MAOZOAETHEZ0, CE30HH020, HEGLABHO20 W CYTOUHO20
pezyauposanus. Xapakrep PeryidpoBaHus CTOKA ONpeaeisieTcss Ha3Ha-
yeHHeM BOAOXPAHHJHILA H COOTHOLUEHHEM TOje3Horo ofbema BOAOXpPa-
HAJHLIA H BeJHYHHH CTOKA BOAM peKH.

8.3. OCHOBHDIE XAPAKTEPHCTHKH BOAOXPAHHAHIL

JIAsi XapaKkTEPHCTHKA MOPGHOJIOTHH H MOPHOMETPUH BOJOXPAHHIHIL
NPHMEHHMBI TE e NoKalzaTell, UTO U ANA o3ep. Ha mopdomerpuvecxux
XapaxTepucTux 8000xXpaKUALA HauboAee 8aXCHy faowadb €20 nogep-
xHoctu F u ob6ves V dopMa BomoxpaHuimnila ONpeAeaAeTcA Xapakre-
POM 3anoakeHHOrO BOAOH MOHWMKeHus. KOTJIOBHHHME BOAOXpaHHAHLLA
00LIYHO MMEIOT 03€POBUAHYI0 HOpMY, AOJIHHHNE — BLITAHYTYI. MHoOriHe
JOJNUHHbIE BOAOXPAHHIHILA PACWHPHIOTCA 110 HAIPARJICHHIO K NAOTHHE,
HMeloT H3pe3aHHble Gepera H MHOTOUHCJEHHBIE 3aJWBH (3aTONJEHHEIE
ycTba NpUTOKOB). PopMa BOAOXpaHWAUIIA H3MEHSIETCA ¢ H3MeHeHHeM
YPOBHHA BOAHL.

Jlio6oe BOAOXpaHHINIIe PACCUHTHIBACTCA HA HAKOMAEHHE HEKOTOPOTO
ofbeMa BOAbl B nepuod HAMOANEHUR W Ha cOpoc 3TOro e odbema
B nepuod cpaborky. Hakonnenne uyxnoro o6bemMa BOAK! COMPOBOXK A€T-
CH NOBBIIIGHHEM YPOBHA A0 HEKOTOPOH ONTHMAaJbHOH BeMHUHHEL. Taxof
ypoBeHb OGHIMHO HOCTHTaeTCd K KOHIY NepHOA HAMOJHEHHS, MOMXET
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NOAAEPKHBATLCA IVIOTHHON B TeueHHe AIMTEILHOO BPEMEHH H Ha3biBa-
eTcsl HOpmaaoHbim nodnophoin yposwen (HITY) (puc. 8.2). B peakux
cNy4anX, BO BPEMS BBICOKOTO NOJOBOABA HAH GOJbIIHX NaBOAKOB,
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Puc. 8.2. OcHoBHbie 3neMenTHl (@} M 3o0Hb {6} Mt =
podoxpannnuula (no A. B. Asarany, B. T1, Caa- @ 5

TaukuRy, B. A. IlHapnoey): §
f — naotsua, 2 — nepuavil Gped nMAOTHHH (THApO- P
vana), § — HIKHHA Oveth naoTAuL {rulpoysaz), 4—
pexa BHIUE BLAOXPAHHAHWA, 5 — peKa B HHIHEM
Ouede, § — 30HA BHKAHHPMBAHAR noanopa, 7, 8§, 9 —
DEpXHAR, CPeHAN H HHMHAR 30HH DOAOXPAHHAHWLA,
I — wexennntfi, /f — noaopoauufl (MaBodxoBnii)
yPOBEHb BOAN B peKe A0 COOPYMEHHA BOJOXPAHA-
auma, f2 — MemeHHnd, [3 — noaonoAHBE (nagoa-
40UBA) ypoBEHE BOSHM B PEKE I YCAOBHRX NOLND-
pa, @MY — doprvposalHEl MOAMGPHLA YDODEHE,
HMNY — wopmasbunfi noanopusifi yposens, YMO —
¥pOBeHb MEPTROrD o6bema, PO — pesepeubii obbeM,

[TO — nonesHuld ofned, MO — mepTeuli ofibem

JonyckaeTca BpemeHHoe npepniwenue HITY ua 0,5—1 m. Takoh yposens
Ha3blBAWT opcuposannsin nodnoprois ypoanen (PIIY). IlpemenvHo
BO3MOMKHBEIM CHHMEHHeM YPOBHSI BOJbl B BOJAOXPAHHJHILE SBJAETCA
JOCTHXeHHe ypoans mepraozo obvesa (YMO), cpaboTka HUXKe KOTOPO-
ro Boofue HeBO3MOXKHA.

O6beM BOACXpaHMNHINE, HaxofAwWWAcH Huke YMO, Hasmsaercs
xmepraon obvemom (MO). [as peryanposaHus cTOKa H MepuofHYecKOR
cpaloTKH HcnoabayeTcsl ofbeM BOAOXPAHH/IMINGE, HAXOOAIWMACH MexAy
YMO n HIY 3ror ofbeM Ha3zwpainT noaesisin obsemon (I10) sodo-
xporuauuia. CyMma fOJIe3HOTO H MepTBOTO OOBEMOB JaeT HOAHbLE
obwvem, wav emxocro godoxpanuiuwia, OGbeM BOAW, 3aKNHYeHHBUH
mexay HITY u ®I1Y, nazeipaor pesepsoin obvemon.

B npeaenax sanpyAHoro BOAOXPAHWANILA BLIAGNAIOT HECKOJILKO 30H:
30HY NEPEMEHHO20 NOONOPQ, BEPXHIOND, CPEOHIID (L HUNCHIOW.

8.4. BOAHBIH PEXXHM BOAOXPAHHJIHIL

Boanmii 6anaHe BoaoXpaHHIHIL TAK Xe, KaK H BOAHHIL GanaHc ozep,
MOXeT GbiTh OX3apaKTepH30BaH C NOMOWbLIO ypasHenna (7.3), a B cpen-
HEM AJISl MHOTOJIETHETro MepHofa — ¢ NOMOILbI0 ypaBHeHns (7.6)

Xapaxrepras 4epra cTPpYKTYpsi 600H020 6araHCa B000XPAKUALLY —
npeobaadanue npuroxa peutsix 600 8 npuxodrod u npeobaadanue cToxka
800 8 pacxodHol 4acTy ypasHerua eodHozo Oaasanca. Ha fono ocajkos
B GOABIIMHCTBE CAyYaeB MpuxoAutcss aumb 2—39% npuxoaa Boa, Ha
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foaK HcrapeHua — ob6uiuno He Gosee 10% pacxoaa Boa. OCHOBHaHi
NPHYHHA 3TOrO — BEChMa OO0JblINe 3HAYEHHA BEJHUMHB YASNLHOTO Bo.)
AocGopa @ anf GoJbluHHcTBA Bofoxpauuanil. Tax, seavunun K, v K,

onpeaenesnsie o popmyaam (7.9) u (7.10), papHbl AN BOAOXPAHHIA L
Kyi6blieBcKoro — cooTBeTCTBEHHO | 1 1%, Kpacnosipckoro — 1 0 1%
Bpatckoro — 2 u 2%, Uumasnekore — 5 | 9%,

HekaodeHHe CoCTaBNAnT Akuib JHG0 oueHb GOALLINE BOAOXPAHUAK-
wa, AHG0 BOJOXPaHHAKILA, PACTIONOKEHHBIe B paHOHAX ¢ BecbMa 3Hauu-
TeAbHLIMH BEJHYHHAMH 0CakoB M HcnapeHud. Tax, B oueHb KpYMHOM
BogoxpaHuanue Boabta B TaHe Ha AOMIO OCafKOB mpHXoauTes 229
MPHXOAHOW YacTH BoaHoro GanaHca (BeanunHa ocaakos 1400 mm), a Ha
poaw Hcnapenus 259 pacxoanoii uacTH BoaHoro Gananca {uMcnapeHue
C MOBEPXHOCTH BoAoxpanmnnuia 1570 Mm). Beanko 3naueHne KOBQJC]JHL{H-J
edta K, W ana Bopoxpanuauul Hacép wa p. Hun (K: = 13%, Zuap =
= 2000 mM), KapuGa ua p. 3ambean (K; = 14%, zpmp = 1670 MM),
Neitk-Mua na p. Konopapo (K: = 10%, 2Zeaxp = 2100 mMm). Bee tpu
0CAeAHHX BOLOXPaHHMILA PAcTIONOXKEeHB! B YCTOBHAX BECbMA 3aCyULIu-
BOTO KAHMATa («MHLEKC CYXOCTH» Zo/X /1Sl HAX PaBeH COOTBETCTBEHHO
2000; 2,8 u 20.6).

Jna BOAOXpaHMAHLL, pAaclONOMEHHBIX B YCJOBHAX H3OBITOYHOTO
H JOCTaTOUHOrO yBAAXHeHus, Ynp << Yer, T. €. HUXKe BOAOXPaHHAMIIA
NpOHCXOAUT HEKOTOPOE YBelnyeHHe peyHore cToka. Haobopor, B yenosu-
AX HeAOCTATOUHOTO YBnamueHus Yop => Yer, U B BOAOXpaHHANLIAX TEPH-
eTCsl 4acTb CTOKA, MpHHeM TeM Sodblue, YeM GOJblle BeAHYHHA Xaaxp —
— Zggxp M NAOLLEAD BOAOXPANHHIHILA.

BeauuuHa BHeWHero BofooOMeHa AJIA BOAOXPAHHAMIIL O6LIUHO GOML-
ue, yeM AnA osep. [TOCKOABKY poib MECTHBIX OCAaAKOB H HCNAapeHHs
B BOAHOM OajaHce GOALLUIMHCTBA BOAOXPAHUJMIN HeBeNHKa, 3HAUEHMS
KO3 @UUHEHTA YCAOBHOTO BOAQOSMEHa, paccUHTaHHbe no (opMyae
(7.14), nna BodoXpaHUANLL O6LIYHO IHAUUTENBHO GobLEe, YeM AAA 03ep,
4UTO 0GBLACHACTCH MEHbLIHMH 00beMaMH HCKYCCTBEHHBIX BOgOeMOB. Mlas
6onbwnEcTBa BoaoxpaHuaut, CCCP 3naueHusn K Haxoasitca B npeje-
aax 1—10, T. e. nepHoA YCAOBHOTO OOHOBAEGHUS B 3THX BOAOXpAHHAHILAX
cocrapaser npubausureasdo or 1 rofa a0 | Mecauma. HaunGoabuwme
KoatdhduuMeHTH ycloBHOTO BOAOOOMeHa Anf Haubojee KPYmHeIX BOJO-
xpawuauul Mupa cocragaswot: Hacep — 0,5—0,6; Boasra — 0,3—0,4;
Kapu6a — 0,3; Bparckoe — 0,5 (Bofa B 3THX BOZOXpAHHIHMAX OGHOB-
aaeTcH, TakHM obpasoM, npunusutessHo 2—3 pa3a B rof).

Koaebannsa ypoBH® BOAb B BOAOXPAHUAHILAX B OCHOBHOM AIBJISIOTCA
CAENCTBHEM HCKYCCTBEHHO peryJHpyeMoro Tpouecca HANOJHeHHS WAd
cpaboTkH BoAOXpaHWIHEa (pHe. 8.3) W MoryT ObITh OHEHEHB C MNO-
MOILBIO TIOJAHOTQ YpaBHeHHs BoAdHoro Gananca Boaoema (7.3).

B neprof HanOAHEHHA, OGBIYHC B MEPHOM MOJOBOALSA H TABOAKOB Ha
peke, YpOBEHb BOJbl B BOAOXPAHH/HILE MOMXET NOAHATLCH Ha 3HAYHTENb-
HYIO BeJUYHHY (HHOTAA OT YPOBHA MepTBOro O0meéMa N0 HOPMAJLHOTO
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nofAropHoro yposHsl (cM. puc. 8.2) Ha TaKylo Xe BelHuMHy YpOBEHD
cHHXKAeTCA B NepHoj, cpaboTKH BOAOXpaHWAHLLA. B paBHMHHBIX BOAOXpa-
HHJAHILAX BeMHYHHA Ce30HHMX KoJeGaHHWi ypoBHA cocTaBiasieT 06bIMHO
5-—7 M, Ha TopaelXx D0—80 M, T. e, oHa 3HauuTenbHO DOJbIE, YeM HA
p3epax. Benrka Ha BOJOXPAHHJMILAX U CKOPOCTb CE30HHBLIX NOBLILEHHT
W TOHMXKEHHH ypoBHA BoAbl. CyulecTBEHHO MeHbIIHe fI0 BeJdHUYHHE
xoneBaHusl YPOBHS CONYTCTBYIOT HEAEJbHOMY W CYTOUHOMY pPeXHMY
HafnoJHeHUs u ¢paboTKH BofoxpaHuauil. Haubonswmne konebanua ypos-
HA CBOMCTBEHHB HMIKHel 30H€ BOJOXpPaHWAMILA, B 30HEe MNepeMeHHOTo
fofI0pa U3MeHeHHS YDOBHA CXO/HbI C PEUHBIMH.
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Puc. 8.3. Tunn4ApA rpagux WIMeHeHHS YpOBHN
BOAW B BOZOXPAHWAKILE B TEHEHWE r0Aa:
} — nanonxedre, 2 — cpaborka nonesHoro obbema
BOACXPAHMAHLILE
Tak e, KaK ¥ Ha 03epax, Ha BOAOXpaHUIHIIAX {OCOOEHKO HA MEJKO-
BOJAbSAX) JOBOJbHO OBBIMHL CrOHHO-HATOHHblE KOAe0aHHS YPOBHA, Jna
AOJHHHBIX BOAOXpaHUNU HanOoJlee 3Ha4YuTEbHBlE CrOHHO-HaroHHbie
KoaebSaHuA ypoe#sa nabiwopaaTcs B TeX ciyyaax, Korja eeTep Ayet
BJOJb BOAOXPAHHIAHIIA,
Teuewus B BOJOXpAHWUAMIIAX HMEOT MHOro OGUIEr0 ¢ TeUeHHsIMH
B oaepax (pa3f. 7.6), ominyampTces Gojee CIOKHOH MPOCTPAHCTBEHHOM
CTPYKTYpPOR W HecTallMOHapHeIM Xapaktepom. HauGosee cunbibe Teye-
HuA HaGJIOAAaTCH HHOTAA B 3aTOMJAEHHBIX pEYHbIX pycJax, B 3a/HBax
BCTpeyanTCa 3acTofiHble 30Hel, B BOAOXpaHMAMULAX ¢ GOALLWIOH 170
LWafbi0 NOBEPXHOCTH, Kak H B 03epax, HabaloAaloTes CHAbHbIE BETPOBEIE
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TeYeHHs, BO MHOTHMX BOAOXPaHHANILAX — IOTHOCTHBIE TEUeHHH.

Boamenue Ha BofOoXpaHMAHUIaX 3aBUCHT OT uX pasMepa. OGpluHO OKo'
caabee, ueM Ha 03epax, HO CuibHee, UeM Ha peKax. BeIcOTbl BOJIH AocTH-
ralT Ha 0ofpliMxX BoJOXpaHuanax 2—3 M. BaxHelIHe nocaecTBus
BETPOBOTO BOJHEHHMS HAa BOAOXPAHHJHIAX — BePTHKAABHOE NepeMellin-
BaHHe BOA, 0cOOEHHO HAa MeJKOBOILAX, adpaius Oeperos, YXyAIIeHHe
YCAOBUH MH3HEASATENbHOCTH MaKpodHTOB.

8.5, TEPMHMYECKHA H JIEAOBbLIA PEXHM BOIOXPAHHJNLL

Tepmuseckuli pexcum 6000XpaHUALL, OTAUHAETCR OT TEPMHUYECKOTO
peXuMa PeK HEOOHOPOOHOCTLIO pUCnPeOesenus TeMneparypsl 8006l no
Oaune, wupure u caybune. Tepmmieckuli peuM KpYrnHBIX U TAyGOKHX
BOJOXPAHUAHL] CXOJeH C aHAJOTMYHBIM DeXHMMOM ozep {pasn. 7.7),
QAHAKO OTJIHYaeTcHl OT Here foJee HecTaGuAbHBEIM xapakrepoM. Hawnbo-
Jiee THMMYEH «03EpHoLils TURN TEPMUHECKOE0 PEXUMA AN TIPATVICTHHHBIX
YUaCTKOB BOAOXPAHHJAMIL, Tae 00bluHO HabMQoaeTca BepTHKAAbHAA TeM-
nepatypHas cTpaTHdukauus.

CeoeoOpa3seH TepMHYECKHHA PeXHUM BOJOXPAHHAMIL, CHOENHANBHO HC-
MOJIb3YEMBIX JLIS OXJaXAeHHA BoJ, cOpacsiBAEMBIX C TEIVIOBEIX 3JEKTPo-
cranunil. B Takpx BoaoeMax-oxjaluTensix TeMmiepaTypa BOABI MOXKET
IOBLILIATHCA 32METHO Bbille 3HAYeHHH, XapaKTepHHIX JLAS1 eCTeCTBEHHOro
X0[a TePMHUUECKUX TIPOLECCOB.

Ilepron sNefoBbiX ABAGHUH Ha BOJOXpPAaHUNHMAX, XKaK U B 03epax,
OGRYHO NPOACJIKHTENbHEE, YeM Ha peKax. ToJulMHa Jpja Ha BOAOXpa-
HUJIMLLax Taxkxe GoJblie, ueM Ha pekax. Ecad BoaoxpaHuanuie ocytue-
CTBJAET HeflefAbHOE WM CYTOUHOE peryJHpoBaHHe CTOKd, TO YacTee
KoneGaHHA YPOBHS VAMHHAIOT nepHof] 3aMep3aHua. Bo epema auMHed
cpaboTKH BOAOXDAHMJAMIL € CE30HHHIM pPeryaupoBaHdeM GofbliHe
ofpemel JbAa ocefaloT Ha Geperax.

8.6. TMAPOXWMHYECKHA H THOPOEHOJMOTHUECKHA
PEXXHM BOOOXPAHHAHILIL

OcobeHroCT 2UOPOXUMRHECKD20 U 200 POBUOADZUYECKD20 PEICUMOB
8000XpaRUALL, ONPEOCARIOTCA 8 OCHOBHOM TPEMA 0OCTOATEABCTEAMU:
1) unrencusrocreio sodoobmena; 2) xapaxrepom pYHTOS t pacTUTEAL-
HOCTH 30K 30TONACHUR K AOOTONACHUR U 3) PENCUMOM HOKONACHUR
4 cpaboTku 800, BEAUMUNOL I UHTERCUBROCTHIO KOARDAHUE YposHs: BOOYL.
Konrtpoas 3a pexcumonm 2udpoxumudeckux i 2udpobuorozudeckux xo-
PARTEPUCTUK BOCOXPARUAULL BECOMA QKTYAALH, NOCKOALKY MHO2UE U3
ITUX BOC0EMO8 WCAOABIYIOTER (A BOOOCHABIERUR, 8 TOM HUCAe AUTb-
€80z20.
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Uem meHblle Ko3(dHUHEHT YCa0BHOTO BoAoobMena BOJOXPaHHIHLIA,
TeM CuJbHee BHpaXeHa TMPOMCXOAAllas B Pe3yiapTaTe COOPYXKeHHd
BOAOXPAHHANIIA TPpaHc(OPMALUNA PEYHOrO THAPOXHMHYECKOTO H HApPO-
GUOJIOTHIECKOTO DEXHMA B PEXKUM, XapakTepHull And o3ep. B rayBoxux
BOJOXPaHUANIIAX OTMeUalTCA  yBeJHUeHHe MUHepaju3aiuHH  BOJ
H YMeHbIIEHHE COJEPIKAHHA pPACcTBOPEHHOIQ KHCAOpPOSZa ¢ raAyOHHON.
B fpUIOHHBEIX CJAOAX BO3MOMHO CKOTJIEHHe BOJ MOHHMEeHHOro KauyecTBa.
[Tocne coopyxeHus ¢/1aBONPOTOUHONO BOJOXPAHUIIHINLA NPOHCXOAHT 3a-
MEHa «peyHBIX» OPTaHU3MOB HAa «o3epHHe». IloaBaseTcA o3epHbIl dH-
TO- H 300fIJ1dHKTOH. B TEHJ]YIO YaC<Th roJa BOIMOMXKHO «UBETEHHE» BOILI
(370 BecbMa HeONATONPHATHOE fABJEHHE XapaKTepHO, HanpuMep, AiA
BoaOXpaHunnul JInenposckore Kackajda). Meanenno (opMupyeTes ux-
thothayHa, cpoficTBeHHas BOMOeMaM C 3aMej/IeHHHM BOJA00GMEHOM.

CytlecTBeHHOE BAHAHYE Ha THIPOXHMHYECKHUH U MHAPOSHOMOTHYecKUH
peXHM BOJOXPAHHJHIL B MEpBHE HECKOABKO JeT IOC/e HX 3aN0JHEHUA
OKa3bIBAIOT uCraBlIHecHd NoJ BOJAON PACTHTENLHOCTh H TOYBEHHBIA fl0-
kpoB. Pasauxkenue ocTaTKOB pacTUTEABHOCTH B 30He 3aTONJISHHA MOMKET
OTPHUATEJNBHO IOBJHATh KA KAYECTBO BOJBI. DTOT NpOiiecc BeleT K YMeHb-
WIEHKIO COOePIKAHHA KHCAOPOAa B BOAHON TOJINLE BIAOTh 10 BO3HUKHOBE-
HUSA cyulecTBeHHOro aeduunra O, MPUBOAAUIEro K 3amopy puib.

Bonbiwue # peskue KoMebaHUA ypOSHA BOJABL BO MHOCMX BOJOXPAHH-
JAuiax BeayT K (GopMUpOBAHHIO 0GWIKL <0l GeperoBof 30HHE ¢ flepeMeH-
HBIM PeXKHMOM 3aTOIEeHUS M OCYIIKH, Ha KOTOpol He MOXeT chopMupo-
BAThCA XapaKTepHas [/s 03ep JAHTOpaJE Co cregd(uuecKiMH Makpodu-
TaMi u Genrocom, CaoicTBeHHANA 03epaM 30HAAbHOCTh B pacnpeaeaeHHd
no ray6uHe pasnHUHbIX BHJIOB pacTHTEJAbHOCTH (cM. puc. 7.14) B BOjO-
XpaHHadiax ¢ GoJblIHMH KoJeSaHUAMH YPOBHA BhIpaX{e€Ha 3HaAUUTeNb-
HO crnabee.

8.7. 3AHJIEHHE BOAOXPAHHIIHII
H ONEPE$OPMHPOBRAHWE HX BEPEroB

Bopoxpannanuia, KaK H 03epa, ABNAIOTCA aKKYMYAATOpaMH HaHOCOB.
B yparHenuu Sananca HaHocoR (7.24) AnA BOROXpaHHAMIL B TPUXCAHON
4acTH NpeoBaafaioT NOCTYNIEHHE HAHOCOB C PEYHBIM CTOKOM Rpb U TpO-
JOYKTbl pa3MeiBa GeperoB Rsep, B PACXOAHOH — aKKyMYJAUHA HAaHOCOB
Raxx ¥ MOCTYiVIeHHE HAHOCOB B HMXHUA Obed Rpeu.

Tax, no H. A. 3umMuHOBO}, ANA ¥TAHUCKOTO BOAOXpaHWAKILA HA peke
Boure fonst Ritu # Reep B IPHXOAHOH 4acTH ypaBHeHUA GasaHca HaHOCOB
¢ 1940 no 1968 r. HameHHadch COOTBETCTREHHO ¢ 29 10 63 1 ¢ 68 a0 309%,
T. e. BKJajA pa3umeiBa Geperos B GasaHc HaHOCOB HEYKJIOHHO yMeHbuiaJ-
cf. 3a 3TOT e MepHof ACAA Ryey U Raxx M3MEHHJACH COOTBETCTBEHHO
¢ 35 o 68 u ¢ 65 po 32Y%, T. e. noAS TPAHIUTHOTO BEIHOCA HAHOCOB
YBeJAMUMAAch, 4 UX aKKYMYJsaUuUa yMeHbliMnack. OTMeueHHble 3aKOHO-
MEPHOCTH XapaKTepHBl AJAA MHOTHX PaBHUHHBIX BOAOXPAaHHIHMLL
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OT/0KeHHe B BOAOXpaHUAUILIE MENKHX (B3BeIE€HHHIX) HAHOCOB Ha-
3BIBAIOT 3QUACHEEM, KPYTIHEIX (BAEKOMBIX) — 3asecesuenm, Ecaun He yia-
eTCsl Pa3/INYHTh MeNKHe M KDPYIHble HAHOCH, TO TIPOLECC aKKYMyJAUWu
BCell COBOKYTHOCTH HAHOCOB B BOAOXDAHHJHLIIE HA3KBAIOT IQUACHUEM.
B peayabrare 3annenns GopMupyeTca TOAMLA AOHHBIX OTJIOXEHHH BOAO-
xpaHuauma (cm. puc. 6.23) I[lpd paBHOMEPHOM OTJOXKEHUH HAHOCOB
NIepHOA 3aHAEeHHS MepTBOTO 06beMa BOAOXPAHHAKILA Tay MOXHO IPHGIH-
JKEHHO ONpeAeNHTb N0 popMyAae

T = Vio/ Wa{l — 0), (8.1)

rae Vyo — MepTeblit 06beM Bogoxpannauma (mM°), W, — cpeanui roao-
BOH CTOK HaHOCOB pekn (M’), 0 — AOAA CTOKA HAHOCOB, NPOXOAAMIAS
uepe3 BOJOXPaAHHJHUIE TPAH3UTOM (AN PAaBHUHHBIX BOAOXPAHMAMUL G
moxxet gocrurate 0,3—0,4, Ana rayGOKHX FOPHBIX BOAOXPaHHIHIL NIpaK-
THYECKH BECh CTOK HAHOCOB PEKH 334€pKHUBAETCA B BOAOXPAHHUJIHLIE U G
npubnmxaercsa k 0). Crox HaHOCOB PekH, B CBOK OYepedb, ONpelensioT
no gopmyae W, = R- 31,5 10%/psrs, The R — cpefnnit ronosoh pac-
x04 HanocoB B kr/c, 31,5 10° — xosHuecTBO ceKyHA B TOAY, Porn —
UIOTHOCTh ACHHHX OTJOXeHHH, paBHas 700—900 xr/mM® mas unmMcTeix
otaoxkenndt, 1200—1300 «r/M® ana  mecyarmoro una, 1800—
2200 kr/m* AAsl MECKOB W PABHS C radbKoil.

HHTencuBHOCTDL OTAOKEHNA HAHOCOB H TePHOA 3aUNeHHs] BOAOXPaHHU-
AUINA {T. €. BPEMS €ro «XH3HMU») 3ABHCAT OT CTOKA HAHOCOB PEKH
H ofbeMa BOAOXpAHHAHWA. B paBHHHHBIX BOROXPAHWJIWILAX HA pekax
¢ HeBOAbIIMM CTOKOM HAHOCOB €XerojHO€ HapacTadHe AHA HeBeJIHKO.
Tak, na HeanekoBckoM H PoiSnHcKOoM BomoXpaHHAHWAX Ha Boare
€KErOAHO OTAAaraerTcd CJA0A HaHocOB, paBHbii B cpeanem 0,2 1 0,25 cm
COOTBETCTBEHHO {NpH MaKCHMaNbHBIX 3HaveHHAX 1.9 u 6,0 cm/roa).
[Tepnoa 3annenust TakHX BOAOXpaHUJHLL BechMa BeJHK. YIHTEHCHBHOCTD
3anJeHds HeGOAbIIMX BOAOXPAHHUAHLL HAa peKax ¢ OOAblUHM CTOKOM
HaHOCOB, B OCOGEHHOCTH B 3aCyLMIMBLIX paiioHax, oueHb Beauka. Hanpu-
mep, B CLUA HekoTOpble BOAOXPAHHAWULLIA B MYCTHIHHOH 30He 3anoAHd-
Juch HaHocaMu 3a 10—135 ner.

[Tocne coopy)keHUs BOAOXPAHHJHLLA M TOBbIWEHHA YPOBHA BOABI
B 30HY BOJHOBOH nepepaboTku (abpasud) nomagawT Gepera BOAOXPaHH-
JHNLa ~— OBIBIIHE CKNOHLL JOAHHBL. B pesyabraTe abpasud, Kax W Ha
o3epax, dopMHpyIOTCA 6eperoBod yeTyn U abpa3HoHHAs OTMeNb B BEpX-
Hell wacTH Oeperosoro ckfaoHa (cm. puc. 7.1). Hanbodee HUHTEHCHBHO
pa3pyllaloTca CA0XeHHble JECCOBHAHBIMM rpyHTamMu (epera BOJOXpaHH-
JIMLL B CTENHOM, MOJYTMYCTBIHHON W MYCTHIHHOH 30Hax. 3a nepshie 10 aeT
CYLIECTBOBAHUSA BOAOXPAHAHAHLLA Geper MoXeT OTCTYNnHTL Ha 200 M u Go-
aee. Tak, B nepBele rofibl CylecTBOBaHHA LiMMAsAHCKOrQ BOAOXpaHHAHLIA
Ha Lony, mo aannnM C. JI. Benaposa, oTMeuanocs orcrynanie Gepera
CO cpelHel HHTEHCHBHOCTBIO 9 M/roi {nNpH MakcHMaJbHBIX BEJIHYHHAX
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pa3mbiaa 50 m/rog) B pesyabTaTe paspylleHis feperos MOTyT nocTpa-
NATH CTPOEHHA H CeAbCKOXO3ANCTBEHHEIE YrofbA.

HanfGonee kpyinwle (pakuud NPOAYKTOB BOJHOBOIO pa3pylUeHus
feperoB BOAOXPaHHJANLL HAYT B OCHOBHOM HA (HOPMHpOBAHHE AKKyMyns-
THBHOH 4acTH OTMeaH, a 0ojec Me/KHe OTJNATAITCA B €ro riayOoKoBOA-
KbIX MECTAX HAH BLIHOCATCH B HUKHHA Obed.

8.8. BOOHBME MACCH BOIJOXPAHHIHIY

'naponornueckas CcTPYKTypa BOAOXPAHWAHLL, Kak ToOKasaiu
H. B. Byropun n K. K. Dgeabwreiis, o6aagaeT cyuleCTBEHHBIMH OCO-
GeHHOCTAMM. X0TA B BOACKPAHWIUNILAX, KAK W B KPYIHLIX 03epax, BCTpe-
yaiTcH obe BOAHbIE Macchl — fepBHYHan (peuydas) w OCHOBHAA (Boanas
Macca camore BOAOXPaHHAWILA, aHAJOTHUHARA 03epHOH BOOHOH Macce),
COOTHOLIEHHE HX O0BEMOB OTAMYAETCH OT COOTHOLUIEHHH, CBOHCTBEHHOTO
o3epaM. B KpyTHEIX 03epax Ha LOJIO DEYHOH BOAHOH MAacChl MPHXCANTCH
HefoNbLARA 4acTh 060ieTO 00bema BOA, {Ha OHEXKCKOM B CpelHEM MeHee
10—15%); B BOAOXpAaHUAHILAX OTHOCHTEIbHHI 06BbeM peuHoid BOLHOM
maccel Bo3pacraer (B Pu6uackoM Bopoxpauuiaunte A0 35—55% B noso-
Boabe H 10—259% 8 mexens) Bofnble maccsi B BOOOXPaHHJAHILAX
nosToMy Sonee NOABHIKHBI, UeM B o3epax. OcobeHHOCTBIO BOAOXPAHHANIL
ABAAETCA Takxke QopMUpoBaHHe cneunduyeckodi MPUAOHHOA BoOAHON
Maccel B TIPHMILIOTHHHOM pafiode, KaK MOAH(WKaNWM OCHOBHOH BOAHOH
Macehl.

8.9. BJIHAHHE BOOOXPAHHJIHILL HA PEVYHOR CTOK
H OKPYXAIOWYIO MPHPOOHYIO CPEDY

Tak ke, Kak 4 o03epa, B0C0OXPAHUALWA 30MEOAAOT 80000GMeEH
g eudpoepagpuneckol cery pednsix baccednos. Coopyxenne BOLOXPaHH-
JHUL TpHBEJIO K yBeJHHeHHI0 o0beMa BOJ CYWH fpUOAU3UTEAbHO Ha
6 Thic. kM® ¥ 3aMeanenuio BoaooGMeHa NpHGIHAHTENLHO B 5 paa. Tak,
€C/Id B ECTECTBEHHOM COCTOSIHHH ePHOJ YCJIOBHOrO BOAOCGMEHA B peKax
3eMHOTO Wlapa cocCTaBJs B cpedHeM okoso 19 cyr, To B peayabTate
COOpYXEeHUA BOAOXPAHHUAULL OH yBeauuuacs, ao pacueram I [l Kaap-
Huda n [0, M. Marapauua, k 1960 r. ao 40 cyr, k 1970 r. go 64 cyT,
¥ 1980 r. no 99 cyt (B 5,2 pasa), HauGonee cuibHO 3aMeaauica BoaoosG-
MeH B peusblx cHcTemax Aaun (B 14 paz) u Esponnl (B 7 paz). Iaa pex
CCCP popoxpasniulla YBeNMUHAM CpefiHee BpeMsa mpeGblBaHHA BOA
B peuroMm Gaccedine ¢ 22 a0 89 cyr, 1. e. B 4 pa3sa. [locae coopyxeHus
Kackaja BOLOXpaHWJHUL BogooOMeHw B GaccefiHax pek Boaru n xenpa
sameganaca 8 7—I1 pas,

Coopyrcenue 800oxpaniiiy 6ce2da aedeT K YMeHoeniio KaK CToKG
800t 6CA0CTEUE GONOAHUTEABHBLY NOTEPL HA UCNADEHUE C NDBEPXHOCTY
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s800oema, TAK U CTOKQ HAHOCO6, DUO2ENHBIX o OP2RHUMECKUX BEUecTa
acAedCTaUe UX HAKONACRUS 8 6000EME.

B pesyabraTe coopymeHMA BOAOXPaHHAWIIA BO3pacTaer ioBep.
XHOCTb, NOKPHITAS BOAOH; MOCKOJILKY MClapPeHde C BOLHOH fIOBEPXHOCTH
Bceraa Gonblie, YeM ¢ NOBEPXHOCTH CYILUH, MOTEPH HA HCNapeHde TaKXKe
BoapacrainT. Obillee yMeHblleHHe CTOKAa DeKH fl0 cpaBHEHMIO C ecCTec-
TBEHWLIMU YCAOBUAMH (IO COODYMEHHH BOJOXpaHu/NILA) MOXeT OLITh
OEHEHO ¢ TOMOIUBID YpaBHEHHHA

AW = (2, — z) (Fonxp — Fp) 107°, (8.2)

rae AW — BeauunHa yMmeHblUeHMS FOfOBOro oObema cToka, KM°, z,
W Z. — TOLOBOE HCIaPeHHe ¢ BOAHOH NOBEPXHOCTH M CYIUH, MM, Fyy,
U F; — NAoWadl BOAOXPAHKAHILE H MOBEPXHOCTH PeKH Ha MecTe HCKyc-
CTBEHHOIQ BOACEMAa N0 €ro CO3AdHHA, KM

B ycnosnax M30LITOYHOTO YBJAXKHEHHS HCMapeHHe ¢ BOJHOH NoBep-
XHOCTH HEHAMHOro NMpeBbILIAeT HCMapeHie ¢ NoBepxHocTH cywH. [osTo-
MY npu u3bbiTOUHOM YEAQNCHERUL COOPYNCEHUL BO00XPOHUALLY NPOAKTH-
KECKH He CKA3bIBHETCA HA yMeHbUIeRul CTORA pek. B geaosusnx wedocra-
TO4HO20 YBAAXHeRUA, a B OCOGEHHOCTH B YCJAOBHAX 3acyLLIMBOro
KJMMaTa, KoTAa «HHAeKe cyxocTtuy, no M. M. Byaviko, zo/x > 3,0, a z,
3HAUHTENBHO NPEBBLIHAET 2., COOPYIEHUE B000XPaHUALL, npUEodurT
K cyujectaennom norepas croxka. Ilo pacueram A. A. CokosioBa, npo-
LEeHT YMeHbIUeHAS PeUHOre CTOKA B PE3YALTATE COOPYRKEHHA BOAOXPaHH-
JHUL pacTeT 1o TeppuTopHu eBponeickol nacth CCCP ¢ cesepa Ha iwor
i AOCTHraeT MakcuMyma B 3acylliuBex palionax Cpexnxed Aaum,

Bo Bcex BogoxpaHpaumax Mupa, no gavHeim I'TH, B 1980 r. Ge3sos-
BPaTHO TepsnMch Ha ucmapenue 120 km® Bofw B roa, T. e. okoao 3%
cToka pek smupa. HauGonpumme nortepH ped#Horo cToKa cBOHCTBEHHH
BosoxpasnantiaM Hacep (8,3 xm®/rog) u Boawta (4,6 xu’/ron).
K 2000 r. noTepy cToka B BOAOXPAHWAMILAX MHpd MOTYT BO3pacTH A0
220 xm*/rof. Bo Bcex sogoxpaxnanwax CCCP B 1980 r. GessoasparHo
Tepaauck 19,5 KM> BOABL B rof, a K 2000 r. 3Ta uMdpa MOXKET BO3PACTH,
no ouenkam 'TH, no 23,4 km*/ron. B CCCP Goabwe Beero Tepsiior Ha
WenapeHHe BOOOXpaHHIHILA Byx*ragMHchoe (1,5 km*/roa), Kyit6nies-
ckoe u Boarorpaackoe (no 1,1 km’/ron)

¥ menvuenne 600006 MeHa, BoI36AHHOE COOPYIEHULM B00OXPAHUALLY,
RPUBEAO TOKNE K YMERbUIEHINO CKOPOCTI TEHEHUR 6 PEHHBLL CUCTEMAX
{ K YMEHbULBHUIO CNOCOBHOCTU PEK K CAMOOHUILERUIO, K YBEAUYECHIIO
BPEMERI KOKTAKTA pedHolx 800 ¢ OROM U Gepezamu, 4To TaKxie, 8epoAT-
HO, OTPUYGTEADHO BAURET HE KAYECTRO BOOLL, K YMEHbUIERUID TENAOB020
CTOKQ peK, noCcKoAsKy CO6poc 8 nuxtnuid Oved ocyuiecraasercs 4acto
uepes NPUOOHHbBLE OTEEPCTUR 8 NAOTUHE, @ 2AYBOKUM GOCOXPARUALUOM
CEOLUCTBEHHO YMEHbUIeHIE TennepaTypol sodbl ¢ 2aybutol.

B peayibTaTe coOpyeHHS BOAOXPAHWAHUL H OTJOXKEHHHA B HHX
HaHOCOB CYLUUECTBEHHO YMEHBUIARTCR U CTOK Harocod pek. Tak, kackaahbl
BOJOXPaHKAHLL Ha Mucenennu 1 BoJire NpuBead K yMeHbLIEHNIO FOA0BO-
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0 CTOKA B3BELIEHHHX HaHOCOB COOTBeTcTBeHHO ¢ 450 o
295 MAH. T H ¢ 13,9 fo 8,4 MaH. T, T. . B 060HX cayuasax 6onee yeM Ha
1/3. ¥MedpliteHre CTOKA HAHOCOB peK BCACACTBHE MX OTIOXKEHHM By BOJO-
XpaHWIHIIAX MOXKET BL3BATh HApyenne 6alanca HAaHOCOB B YCTb Ax pek
U YaCTHYHOE BOJHOBOE Pa3pylleHHe MOPCKOTO Kpasa JelbThl, KaK 370 yxe
npousewie B ycThe Huna noclle coopyxenust BulcOTHOH Acyanckoi
ANOTHHL 1 Bogoxpanuauiia Hacep B 1970 r., a Takxke B yerbe Cynaxa
nocae coopyxenus Ynpkelickoro Bogoxpannakwa B 1974 r.

HaunGonee cunbHOe BO3AeficTBHE BOAOXpaHMAMIIA HA PeuHOR| cTok
1 TIPHPOAHBIE YCAOBHA AOJHHBL PEeKH HUMKE BOJOXPAHHAHILE CHg3ano
¢ peryaHpyounM 3$@ekToM BOAOXPAHHAHLL, O YeM YiKe TOBOPMAOCH
B pasa. 6.15.3. Tlo ouenkam M. Y. JlbBosuva, coopyxcerue sodoxpasu-
Al Apuseao K yaeaudenito Ha 27% yerolvueozo MexeHno20 Peynozo
cToKa Ha 3emxom wape. Huxe BOLOXPaHHAHLL NONHOCTHIO fpeobipasa-
eTc BOLHHA pexum pex (cm. puc. 6.23, 6.28), namensioTes xapakrep
3aJUBaHUA NOAME], PYCJOBEIE MPOLECCH, PEXUM YCTHER peK H T. A. B 30-
Heé HEJOCTATOYHOTO YBJAaXKHeHHA BO3AeACTBHE BOACXPAHHAHLL NPHBOIUT
K OCHIXaHUI0 peYHBIX NOAM W [eabT, YTO MOXeT HaHeCcTH Cepbesunil
ywep6 HapoaHoMmy XossificTBy. OcyllieHue fofiM B 30HE H36HTOYHONC
yBJAXKHEHUA — SBJIEHUE TIOJOXKUTEJLHOE, CAOCOGCTBYIOUIEE HMX XO3sil-
CTBEHHOMY OCBOEHHIO.

BansHne BOAOXpaHWAMLL HA TEPMUYECKHA H JIeAOBHIA peXHM pek
B LEAOM aHAJOTHYHO BAMAHMIO 03ep (pasA. 7.7). Hanbonee xapakrepuo
suipasrusaowee 6030edcToue G000XPAHUALW, HA TEMAepaTypy sodo
g peke. Tax, Ha Enncee Huxe Kpacuoapexkoro Bofloxpanuinia TeMnepa-
TYpa BOAB CTaja B Ma€ — HiOHe Ha 7—9° W B HKoae — aBryCre Ha
8—10° C uuxe, a B cedralbpe Ha 8° 1 B okTAGpe Ha 9° C mnbe, Yem Ao
3aperyi1upoBaHia peKH.

Kak u o3epa, BOAOXPAaHH/HLLA OKA3bIBAIOT 3aMeTHOE BO3AEACTBHe Ha
MPHPOAHDBIE YCNOBHA cONpeAenbHmx tepputopuil. Coopyaxcenie KPnnuox
B000XPARUAL L NPUBOOUT K 3ATONACHUIO U NOOTONACHIIO 3EMEAD, MOGHL-
EHIIO YPOBHA 2PYHTOBHX 800, CROCOLCTBYIOUX 3a60Aa4U80HIEW 3e-
xeap (CM. T, 9), uzmenenuto muKpoxaumaruteckux ycaosud (BbhipapHu-
BAHHIO BHYTPHIOLOBHX KoJjeSaHuHl TeMmepaTypsl BO3Ayxa, YCHNeHHIO
BETPA, HEKOTOPOMY YBEAHUEHHIO BJAXKHOCTH BO3AYXa H aTMOCPEpHBIX
OCafiKOB)}, 80AHOBOMY passsisy Depezos. Hauboree cyuecT8EHHOE neaa-
THBHOE NOCACOCTEUE COOPYNICOHUA BO00XPAHUALL, — 3TO ROTEPR 3&Menb
npu ux saronsenuu. Ilo oneikam M. Y. JlssoBuua, cymmapras n10maan
3aTONMeHMsl B MUpe paBHa npuGan3nTennio 240 Thic. kM, uTO cOCTaBNA-
et 0,3% 3emenbubix pecypcos cymu. [Tanouaam zatonaenua 8 CCCP, no
nannem C. JI. Bengpopa, nopaaka 80 Toe. km?

[Tocne coOpyXKeHHA BOACXPAHUWIILA WIMEHALTCA NO4BENHO-PacTu-
TeabHbLl NOKPOS HA 3ATONACHAbIX U nodTonientsix aemanx. Ilonaraor,
UTO BAMSHME BOAOXPAHWIHUL PACTpOCTpaHSeTCA Ha cofipededbHylo Tep-
pUTOpPUIO, TPUOANIHTENBHO PABHYIO M0 NNOLLAAH caMOMy BOAOXPahinu-
uly. Kpome Toro, B pesyspTdT€ COOpYEHHS BOAOXpaHHMAHLL %YacTo
YXYOWIOTCA YCA0BUR APOXOAA HA HeperT MAo2ux nopod pod; Hehedko
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YXYowaeTca Ka4ecrse 8o0bl 8CAEOCTBUE BOIHUKHOBCHUR 6 HEKOTopbie
nepuodot 2008 Jeuyuta kucropoda 8 nPUOOHHLLL CAOAX, HOKONAEHUR
conel i DUDZEHABIX BEWECTA, «yBeTEHUA 800bt», CUNTAIOT TaKXe, 4To
COOpYXeHHe BOAOXPAHHNLL MOXKET PHBECTH K YBEAHUEHHIO CeHCMHYHO-
CTH pa#doHa.

Taxum 06pasom, 8000XPAHUAULGD 0KA36IBRIOT O0B0ALHO CAONHOE
U HeOOHOZHAHUKOE B8030eliCTaLE L HA PENCUM POk, U HO NPUPOOHBIE YCA0-
sus conpedessmovix Tepputopui. Hasan necomnennnil noAONUTEAbHOL]
IKONOMUMECKUE HPherT, onu HepedKO Bbi3bLBAIOT 1 BECHMO NHEe2aTU8HbLe
IKorozudeckue nocaedcreus. Bee aro TpeGyer, urobel npu npoexTuposa-
Hut sodoxpasurnwy GoRee GHUMATEALHO YHUTHLEAACA B8ECL KOMNALKC
2udpoacuieckux, usuxo-zeozpaduiecKix, ConiaAEHO-IKOHOMUHECKUX
4 sxoao2udeckux acnexroa. Bosnukaer Reobxo0uMOCTh 8 3KOAO2UYECKOM
npo2no3e, KOTopoli HesoIMoXcer be3 nomowu 2udposozuu.

BaxHoe 3HaueHHe fipd 3TOM MUMEIOT MepOTpPHATHA, OCYIECTBISEMble
B NpolLiecce CO3AAHMA M IKCIIYAaTAUHH BOJOXPAaHWIHLIA C {[€1bl0 npe-
JOTBpAlEHNs HeKeNaTeAbHBIX NOCAeACTBHI H MaKCHMAaibHOMO HCTOAbL-
30BaHHA NOJOXKHTENBHOTO 3(dexTa OT co3LaHua BoaoxpaHuanma. K ra-
KHM MEpONpHATUAM OTHOCATCA: HHMKEHEPHAd 3alldTa OT 3aTonjaeHus
TeppHTOPHA H OODEKTOB (HACENeHHBIX TMYHKTOB, CEAbCKOXO3AMCTBEHHHX
yroguil, npeAnpHATHA, MOCTOB U T. A.); flepeceiente MHTeleH, nepeHoc
npefpUATHHA, AOPOT W T. A., OYHCTKA J0Xa BOAOXPadHHANIIA OT Jeca
H KYCTapPHHKOB, cO3aHHe BOAOOXPAHHEIX 30H; BOCCTAHOBAEHHe JIECHBIX,
PHIGHBIX, OXOTHHYBHUX M ApPYrHX pecypcoB; TpPaHCAopTHoe, puboxosail-
CTBEHHOE, PeKpeallOHHOe W APYro€ OCBOEHHE BOAOEMa; HHIKEHEepPHOS
o0yCTPOHCTBO AKBATOPHH H GeperoBof 30HHL BOAOXPAHHAMILIA H T. A.



Fnasa 9 THIAPONOIrHY BOJOT

B aeoepaduueckoil auteparype 8 Tepmun «60A0TO» 6KAQIBLBHIOT
aubo tuupokoe, aubo ysxoe codepxcanue. B wmupoxom Torkosanuu
B040TQ - 3TO U3OLITOUHO YEAANCHEHHBLE C 3QCTOUHBIM BOTHHIM pe-
HCUMOM YUALTOK 3EMAL, HA KOTOPOM NPOUCXOOUT HEKORACHUE OP2AHE-
HeCcKo2 0 getiecTen 8 sude HepasAOKUBHIUXCR OCTATKOE PACTUTE AbHO -
cru. B Bosee yakom cmbicare 6040T0 0TOKAECTBARIOT ¢ TOPPHRHUKOM,
T. & W30bITOUHO YOAQHHERHLIM YHOLTKOM 3EMAU, UMEOWUM CAOL
ropda Toamunold He menee 30 cm u noxpuToim cneyuguyeckod
PACTUT e 2bHOCTDI0. HB0BITOUHO YBAGIKHEHHBIE 3EMEABMHBLE nAOLadU
€O CADem Topha Toawurod senee 30 cu wau BoBCe He uUMeoue e2o
HA3BIEQOT 8 TAKOM CAYHAE 3GO0A0HEHHLIMU FEMAAMU.

Mb] Gynem npuiiepxusathes Gosee WHPOKOTO TOAKOBAHHS TePMH-
HA H OTHOCHTh K GoaoTaMm ie TOJAbKO TopdAHbe 6040Ta — TOPHAHM-
Kd, HO W 3a50JI0UeHHEBIe Jleca, Jyra, yYacTKH TYHApPH H Ap., T. e, 3a60-
JNIOYEHHLIE 3eMJIH, He UMeIlHe XOPoLIo BhipaKeHHoro caoa topda.
J1n9 TaKoro [WHPOKOTO TONKOBAHHA TEPMHHA «HOJNOTO® HMEIOTCH ABa
ocHoBaHuA. Bo-nepsbiX, HA MHOTHX 3af0/04eHHEIX 3eMIAX HabaoIa-
I0TCA Hayadbible Pa3n GopMHpPOBaHUA c109 Topda (xoTa u 3amend-
JEHHOTQ), 4TO B YCJAOBHAX XOJOAHOIO KAUMATA MOMKET 00BACHATHCH
MaJdOH MUHTEHCHBHOCTBIO NPHPOCTA OPraHHYECKOTO BeillecTBa, a B yC-
JIOBHAX XAPKOTO KAHMAaTa — GOMbLIOH HHTEHCHBHOCTBLIO €ro pasJo-
KeHnda, [lo3troMy HE OTHOCHTE K GoaoTam 3al00JJ0YeHHbIE 3eMJH
03HA4an0 G HE YYHTHLIBATh NEHEeTHUYECKOrO €AHHCTBA ITHX OOBEKTOB.
Bo-BTOphIX, K 60a0TaM HeAecoo0pasHo OTHECTH OTPOMHBbIE TIPOCTPAH-
CTBa 3a00A0YeHHBIX TPOMHYECKHX JIeCOB, TIPHMOPCKHX COJIOHOBATO-
BO/IHBIX Maplieil HAX MaHrpoBHX Goaet (Topda y HHX oGbIUHO mMano
WK HeT BOBCe), NOCKOABKY BCe 3TH 00BbeKTh obbefrHAeT H3GhITOY-
Hafl 3acToHHasA yBJa>KHEHHOCTb. B mpoTHBHOM cayuae 3TH Npupof-
Hbl€ OOBEKTH, HECOMHEHHO OTHOCHAIUMECA K BOAHLIM, BbIajAH Obl H3
noAf ApeHdd rHAPOAOTHHU.

9.1, APOHCXOKIEHHE BOJIOT
H HX PACAPOCTPAHEHHE HA 3EMHOM LUAPE

boaotra aoszrukcior nytem 3aboaquusanun cywu (erasHoul sud
obpasosanus 60AOT) u nyTeM 3apacTanus (3060A04UBAHUR) 8000EMO8.
3aborauuaanue cyuid CBONCTBEHHO MHOTHM MPHPOAHBIM 30HAM 3€M-
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Horo wapa. OHO TPOHCXOAHT NPH H3OBLITOYHOM YB/aXXHeHHH M Gnaronpy-
ATHHX TeOMOPHONOTHUECKHX YCAOBHSAX (MOHWXEHKA, BIAAHHB H Ap.),
CO3AaMOWHX NPEANOCHAKA A 3aCTOMHOMO BOAHOTO peXKuMa, Hakofje.
HHA OpraHHYeckoro setllecTBa M ofpa3oBaHus GoJoT.

MoOXHO BbLAENHTL IBA OCHOBHBIX BHAA 3a60JaYdBaHUd CYLIU: 3aTor.
AeHue N noOTORACHUE TeppuTopUi. 3aToNNIEHHe TEPPUTOPUH MOXKET ObTh
00yCnoBAEHO ABYMS NpUUHHaMH. Bo-nepemix, npeobnagaHueM ocalkos
Hal HCMapeHHeMm MpH OTCYTCTBHH Xopouwlero apeHaxa. Tak ofpasywTcs
GosoTa B TponHueckux Jiecax, B TyHApe. OueHb 4acTO B yCJIOBHAX H30bI-
TOMHOrO WJH Aa’Ke yMePEHHOTrO YBiaXKHeHHA Go/oTa BO3HUKAIOT Ha
MIOCKHX BOJOPa3fiefbHLX MPOCTPAHCTBAX NPH cnaboM oTToke Bog. Bo-
BTOPbIX, 3aTOMIACHHEM TEPPHTOPHH MOBEPXHOCTHHIMHU BOAaMH {BOJAMI
peK, 03ep, Moped) B yCNOBHAX TOHUXEHHOTO peabeda MpHAeralouLed
mectHocTH. Tak o0pasyiotes GoJoTa Ha Geperax pek U o3ep. Takoro xe
npoUcXomAcHAA OonoTa Ha Geperax TpHAKBHBIX mopeli. [TogTonaexue
TePPHTOPHHE OOGBLIYHO CBA3aHO C NOBLILLEHHEM YPOBHA TPYHTOBBIX BOA,
BBI3BAHHOTO KAKUMHU-JUOO HCKYCCTBEHHBIMH MEPOTIPHATHAMU: COOPYHe-
HHEM BOAOXpAHHMIMIL, H3GBITOUHBIM OpOLIEHUEM, COOPYKEHUeM Hapylia-
IOI[HX €CTECTBEHHBIH CTOK [PYHTOBBIX BOJ HAachiMel JKeMe3HbIX KJiu
IOCCEHHBIX ACPOT U T. H.

3apacranue uau 3aboanuusanue 8000408 CBONCTBEHHO B OCHOBHOM
YCAOBHAM yMepeHHoro M Temnoro kaumarta. OHo 06blyHO HauMHaeTcs
¢ GeperoB (nepBHuHble (Pa3bl 3apacTaHMs BOAOEMOB paccMaTpPHBAJNCD
8 pasaene 7.8.2). Ha nHe BogoeMa OTaraTCs TAHHHCTBIE MACTHYKH,
0CeflaloT OCTATKH BOAHBIX OpraHW3MoB (IIaHKTOHA M OeHTOCca), MOCTE-
TIEHHO TNpeBpailaliidecs B opraHuveckddt un — canponeas. Boaoem
MeJsieeT, B HEM TOCEAAIOTCA BLICIIHE PACTEHHA: CHAUANa MOTPYRKEHHbIE
{pAecT, POrOJIMCTHHK), 3aTeéM KyBIUHHKH C NJaBAIOIHMH JHCTbAMH,
a mo33Ke TPOCTHHK, KaMull, poro3. HemoaHoe pasnoxkeHue pacTHTEALHBIX
OCTATKOB TMPHBOAHT K o6pasoBanuio Ttopdpa. Ot Bogoema ocTawTcA
HefoALUIME «OKHAS BOMBI, 3aTeM H OHH 3apactaiT. [locTeneHHo BoAoeM
npespawmaercd B 6on010. Yacto vnncaHHbif npouece comnpoBoOXAaeTCH
o6pa3oBaHieM Ha TOBEPXHOCTH BojveMma 3otbko20 koapa («3biGyH»,
«CcNAaBuHa», «NAayp») H3 KopHeedwul pacteHud. B Takom cayuae
3apacTaHde BOLOEMA MIET CO BCEX CTOPOH — €O AHa, ¢ 6eperos U ¢ no-
BEPXHOCTH. .

Boaora pacnpocTpanenst Ha 3eMAe NOBCEMECTHO! 8 PASHBLY KAUMO-
TUHECKUX 30HAX U HQ O0ABUUACTEE KOHTUHEHTOS. Oﬁmaa ma01ab
TOpOAHBIX GONOT Ha 3EMHOM Liape OKoAO 2,7 MAH. KM%, HAH OKOO 2%
nacuwaan cywu. B Hux cocpepotoueHo oxoao 11,5 THC, KM BOIBI, HAH
0,03% npecnueix Boa ruapocdepsl. O6mas naouaab GooT Beex ,TAnoB Ha
3emae, no aannpm E. . Kaua, ewe Soabwe — ao 3,5 mau. km® Hauto-
Jee 3aGonovyeHHble KOHTHHeHTH — [Oxuana Amepuxka n Espasus.

l'l.noma,nb Gonor pasHelx TunoB B Coserckom Colose oxoJI0
2,1 maa. kMm%, uro cocrasasier noutu 109 Tepputopuu crpann. Ha
ceBepo- 3anaﬂ.e epponeiickoit yactH CCCP Gonora 3aHumaioT B cpellHeM
40% TeppuTOopuH, a B ceBepHoY moaoBuHe 3anagHo#t CubGupu — Ao
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50—70%. B 60.110Tax CCCP coaepxHTCA npUMepHO 3 Thic. KM® BOOb, U3
wiX | teic. kM® NpuxoanTes Ha Goaora 3anaanoit Cutupu. Kpome cepepa
epponeiickoi yactu CCCP u cesepa M uentpa Cubupd GonoTta WHPOKO
pacipoctpaHern B [Tonecne, Ha KamuaTtke u B apyrux pasionax CCCP

9.2. THABI BOJIOT

Cnenyn H. Y. Kauy, 6yden nodpasdeasnte ace Goaora wa dse oap-
e epynnbt — 3aD0A0UEHABLE JEMAU (HE UMEOWUE XOPOLIO BoIPUNCEH-
Ho20 CA07 Topha) u cobcraenno Toppaneie Boaora.

K 2a00o/i0ueHHEIM 3eMJAM MOXHO OTHECTH MHOTHE THfbl 6OAOT:
TpaBsfiHble 60J0TA AapKTHYECKOH TYHAPHI, TPOCTHHKOBBIE H OCOKOBbIE
$0N10Ta JlecocTefnH, 3acoNennpe 6010Ta NOJAYNYCTBIHA U NYCTHHH (COMOH-
yakH), 3a60JIOUEHHBle TPOTUYECKde Jieca, fIPeCHOBOAHLIE TPOIHUECKHE
TpaBsiHble G0OJ0TA CE30HHOTO YBAAXKHEHUH, PECHOBOAHLE B COJOHOBATO-
BOAHBIE TIpHMOpCcKHe Gosora (Maplld), coseHble MAHrpoBele GonoTa
HT A

Ilo xomnaekcy reomopdofoTHIECKHX, TAPOAOTHYECKHX U re0BoTaHu-
JeCKHX TIpPU3HAKOB Topghsinote HoaoTa, Nyylle U3YUEHHblE M MPHYPOUEH-
Hble B OCHOBHOM K TYHJpe, JIECHOH 30He M fecoCTenH, Ho0pasfeniorcs,
8 oK ouepeds, HO TP TUNA: HUSHHHDIE, NEPEXOOHBIE U BEPXOable
(puc. 9.1)

a) 0)

I e e PR W“ .5' ‘ 7
£ P2+ 7

Puc. 9.1. Cxema pepxoBoro (g) M HMauHdore (6) TopdsHoro Gonora:
ARuxpoaarduapTor: | — OCOKOBRE, OCOKODO-TPOCTHHKDERE, DCOKOBG-THMH0BHE; 2 — odar-
HODO-OCDKOBME; 3 — cdarHODO-NYWHIense; § — ONBWAHHKH; 5 — COCHOBO-CHATHREBRE;
6 — samexb charuokoro Topda, 7 — 3anemb TPOCTHUKOROTO H BCDKORDro Topda, & —

MHHEDAALHBIH FPYHT

Husunnsie 6020Ta 06bIMHO UMEIOT BOZKRYTYIO WAL NAOCKYH nogep-
XHOCTS, CROCOGCTBYIOWY0 3QCTORHOMY XAPAKTEPY BOCHO20 peXuMa.
OGpasyloTcd OHM B HH3KHX MecTax — no Geperam pex ¥ ozep. B nocaen-
vee BpemA TakHe GOJOTa CTaJdM TMOSBJAATECA B 30HAaX NOATONJIEHHA
BOAOXPaHUHLWAMH, K HUAHHHBIM GOJOTaM OTHOCSTCS TAKXKe NOAMEHHbIE
H pHTeppacHbie 60a0Ta, 60J10T2 B HH3OBLAX W AeJbTax pek (TaK Ha3bl-
RaeMble «NJABHH» C FYCTBIMH 3apPOC/AMH TPOCTHHKA)

Baxuefiude ruaposorkiyeckde OcoGEHHOCTH HH3MEHHbIX 60J0T —
Handyde OaU3JeXallerc BojoeMa HAM BOROTOKA, OGAH30CTh YDPOBHS
TDYHTOBBIX BOf, npeo6JafaHWe B BOAHOM [IHTAHWH TOBEPXHOCTHLIX
H TPYHTOBBIX BOA — MOCTABIIMKOB MHHEpPaMbHEIX GHOreHHbIX BELIECTB.
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XapaxTepHo#t YepToi HM3WHHEIX GOJNOT SABJASITCA eBTPOMHBIE PACTEHHS,
TpeGoBaTeNbHHE K MHUHEpPAJIbHBM BellecTBaM. Cpeau TakuX pacTeHul —
oqbxa, Gepesa (MHOTAA elb), OCOKH, TPOCTHHK, POTO3.

Bepxoavie 60a0Ta UmetOT MOuwHBLI CACL TOPHA U BBINYKAYIO nogep-
xdocrs. OTaAHYHTENBHAS YE€pTa THAPOJAOTHYECKOTO peXHMa BepXOBHX
G60n0T — npeobiafaive B MX BOAHOM THTAHHH ATMOC(EpHHIX OCaAAKOB,
GelHbIX MHHEDaLHBIMH GHOTEHRBIMY BeltlecTBaMu. [lns Bepxosbix GoJor
XapaKTepHbl OJHTOTpoHME pacreHHs, HeTpeSoBaTeNbHuEe K MHHEpPa/b-
HbIM BelleCTBAM. 3TO TpexKAe BCEro COCHa, BepecK, NywHia, chariosble
mMxH. OGpaayioTcs pepXobble 60/0Ta 0GBIYHO Ha BOAOPA3AeNax, a TaKKe
B APYTHX MECTaX B pPedyabTare 3BOJAIOUMH HH3HHHBIX GOJOT.

Bepxosuie Borota nodpaszdeanior #a 086 nodTuRa — AeCHbIE, NOKPbL-
Tole Kospom Cipaznosoeo mxa u cocnod, a soctounee Enucea — aucrgen-
HUyed, u 2pA00BO-MOUANCURNDIE, UMEIOUjUe QAUNKbIE 2PA0BL € KOUKAMYU
TOPPHA U NOHUMEHUA-MOYANUHD, ROKPHTHE CHAZHOBOIM MAOM [ 3APOC-
tiue TPASAKUCTOL DACTUTEABHOCTSIO

TpoMeXXyTOUHOE TIONOXKEHHE 3aHHMAIOT nepexodusie 6oa01a € nAoC-
KOl uAu CAQDOBHRYKAOE NOBEPIHOCTLIO U ME30TPOGHOL paACTUTEALHO-

cToi0 (ymepennozo muneparsnozo nuranus). HanGonee TunnuHbie pac-.

TeHUA TAKHX GOAOT — Gepes3a (MHOTAA COCHA), OCOKH, C{parHOBEIE MXH.

Ja KawJA0To U3 TPexX THHIOB TOP(AHKX GONOT XapaKTepHH onpeae-
JIGHHBIE COUeTaHUsI BHAOB PacTHUTeNBHOCTH (OHOEHO30B), B COBOKYIHO-
CTH ¢ reoMopoJOTHUECKHMU OCOGEHHOCTAMH OTAEbHbIX YacTed GoAOT,
co3paiollie cneddrueckre onoTHbIe MHKpOAaHAWadTs (cM. puc. 9.1).
Tak, BecbMa THIHUHBIMU MAKpoaaHamadTamu (ne K. M. Misanosy) ans
HH3HHHBIX GOJMOT ABJAKTCA ApeBecHble {OAbLIAHWKOBhle, Gepe3oBhbie
U Ap.), APEBECHO-OCOKOBME, ApPeBeCHO-OCOKOBO-CarHoBble, TPOCTHUKO:
Bble, TPOCTHHKOBO-OCOKOBHE W APYrHe, Ana nepexoinbix GoJgotr — ape-
BECHO-0COKOBbIe, C(ParHOBO-0COKOBbLIE H ADYTHe, LA BEpPXOBHX — COCHO-
BO-KYCTapPHHUKOBHIE, COCHOBO-C¢arHopbie, c¢rarHOBO-NYUIHUEBHE
u ap. CeoeoGpasHbIMH GONOTHEIMH MHKpPONdHAMA(GTAMH ABJIAKOTCA KOM-
MeKCHble TPAAOBO-MOUYAXKHHHLIE MHKpOAAHAWAGTH € pas3JHYHbIM Xa-
PAKTEpPOM [paCTHTENBHOCTH B 3ABHCHMOCTH OT THUa (0JI0T, a TaKke
FPAAOBO-03€PKOBBIE, 03€PKOBO-MOYAXKHHHBIE MHKpoJaHAawapTel H Ap.

9.3. CTPOEHHE, MOP40O0OTHE H THAPOTPAGHY
TOP$AHBIX BOJOT

Cipopmuposaaiueecs sepxosoe Topdance 60A0TO 0BbIHHO UMEET MHO-
2ocaodnoe crpoenue (puc. 9.2,a), orpaxawiiee npoyect NOCTENEHHO20
HOKGRAGHUR TOP(a u nogsuuenna noaepxnocti 6oaora. Kaxwoweiti ciol
umeet cneyuduveckuld coctas Topiha, orpaxarowitt waMerenue audoso-
20 COCTAGA PACTUTEAbNOCTI KA Pa3helx (hasax paldsutus boaora.

Bes Tostia Topda B GonoTe HaselBaeTcA ropdanod 3aaexo0. B npe-
Aedlax TopdAHON 3aneH BHIOENAIOT HHEPTHRIA W AeATEJbHBIH CJI0H,
ypoBeHb rpyHTOBHX BOA (pHc. 9.2,6)

Hrepraotll CAOL JI€KUT HA MHHepANIbHOM JHE U COCTARIAET OCHOBHYIO
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Puc. 9.2, Cxema CAOHCTOrO CTPOEHAA TOPPAHOA 3aNekH (a) W DeATEeALHOro H HHepT-
Horo caoes (6} Bepxosoro Sosora:
{ — MHHepancHoe Ano, 2 — canponens, 3 — TpoCTHHKOBWA TOpg, 4 — XBUEBLHIA Topd, 5§ —
ocokosuil Topd, 6 — necnodl topd, 7 — runnoswil Topd, § — WweAxyuepueso-charnosuil Top g,
9 — nymsuuero-charnonuii ropd, 1 — cparvosslil Topd ¢ NHAMN cOCHM, / !/ — NOBEPEHOCTL
Goaota, /2 — ypoBeHb IPYHTOBLIX BoOX, /3 — HHIXKHAA FOPH3OHT AEHTEABHOrO choA, 14 —
HHePTHHE caod

ToJuYy TopdaHof 3anexu. UHepTHBIHA caoil nMeeT oderb cnadblil BOLOOG-
MeH C Bbllle PACMON0OMEHHbIMH CJOAMH TOpha H ¢ OKpyXKaloUHMH
GooTa 3eMJAMMH, OTAHYAETCS] TOCTOAHHEIM WAH MAaJOH3IMEHAIOWHMEs
coflepaHneM BoAnl B Toppe. MHepTHuiil ciofi 0T/IMYAKOT TaKXKe OYeHb
Majnas BOAOIPUHHLAEMOCTh, OTCYTCTBHe AOCTYNA KUCAOpOfa B fOPHI
ropda, oTcyTCTBUEe a3poOHBIX GaKTepHil U MHKpooprannamos. ToamuHa
HHEPTHOTO CJIOSl U3MEHSIeTCH OT HYJA Y rpaHui Goa0Ta A0 MakcHMalb-
HBIX rayGuH Top(AHBIX oTioxeHHlt (uHoraa Ao 18—20 m)

B npenmenax deasreabnozo (MAH QKTHGHOZ0) CAOR, JeMatlero Haj
WHEPTHBIM CJ0EM, NPOHCXOAHT HEKOTOPHIH BAarooOMeH Top¢sHOA 3ane-
M ¢ aTMOoChepoll H OKpYXAIOUHMH G010TO TePPUTOPHSIMH, U3MeHAETCH
copep KaHue BJAArH B Topde, MPOHCXOAAT KoJTeOaHU yPOBHA rpyHTOBbIX
Bod. HefiTeAbHH CNOf OTAHYAOT TakXkKe NOBHLIEHHBIC BOAONPOHHIAE-
MOCTL H BOAOOTAAYA, MEPHOAHYECKOe MOCTYMAEHHe BO3AYXa B MOpH
Topa, ocBOGOKAAWMUIKECS OT BOABl NPH CHHXKEHHH YPOBHSI TDYHTOBBIX
80, GOJBbIIOE KOJNHUECTBO a3poGHLIX GaKTepudl M MHUKpPOOPraHH3IMOB,
CNOCOGCTRYIOUIMX PA3NOKEHHIO YACTH OTMHPAIOUIEro pacTHTENLHOTO Mo-
KpoBa U NpeBpatlleHHio €ro B Topg, HaJHuHe B BEepXHeH 4acTH JKHBOTO
pacTHTeabHOro NokpoBa. HuxHUA ropusoHT AeATensHoro caos npubau-
3UTEe/bHO COOTBETCTBYET CPeLHEMY MHOTOMETHEMY MHHHMAJAbHOMY YPOB-
Hi0 GONOTHBIX TPYHTOBHX BOJ.

TonuwkHa peAtesbHOrO ¢108 — oT 40 (MOXOBO-TPABSHHCTHIE YACTH
Gonor) Ao 8095 cM (necHble HU3MKHHMe Gosota). TonauuHa JeaTebHO-
ro cioa 60/blIe Ha NOBBIEHHBIX H MeHbLIE HA TOHMMKEHHHX 3JeMeHTaX
penbeda Gosora.

CopepxaHde BOIbl B MHEPTHOM cJioe TOpODAHON 3aseXY, T. e. HUXKe
YPOBHS TPYHTOBBIX BOA, 0ObluHO Bechma Besuko — oT 91 Ao 97% (mo
06bemy). Bellie YPOBHA TPYHTOBLIX BOJ, B ACATE/NBHOM CJIOE COLEPKaHUE
BOAbI cyllecTBeHHO Medble. Bo Bcell Topdsinoil 3anexu coiepxanue
BOAL! YBENNUHBAETCA WA YMEHbIUAETCH B 3ABHCHMOCTH OT TOBHILIEHHA
HAH TOHHAEHWA YPOBHS TPYHTOBBIX BOA.
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60JI0TO NOCTENEHHO BCTYNAET B BEPXOBYW (pasy CBOETO Pa3BHTHA (3-4
6 Ha puc. 9.3). QopmupylouIHiica 8 fpolecce pas3ssuTHA 6oJ0Ta CJIOK
Topda OKasbIBAET NOANOPHOE BAWSIHHE HA yPOBEHb TPYHTOBHIX Bod. 3tol
NPUBOOKT K PacWHPEHHIO MOsICa MepeyRIaKHeHHOH MOoYBW H paciiupe.’
HHIO 30HH GOM0TOOGpA30OBAHUS.

Hakonnenne Topda uaer 8 6oaote HepasHoMepHo. B nnsunnyio daay
pa3BuTHA G040TA HAHMEHbLIAS HHTEHCHBHOCTL PA3OMEHHA DACTHTEb-
HHIX OCTATKOB H HAHOOALLIAA HHTEHCHBHOCTL HaKoMaeHns Topda ome-]
yalore 8 HauGonee HU3KHX 3aCTORHEX YacTax Goaota, T. e. B eT0 UeHT-
pe. 310 BeneT K BLIPABHHBAHHIO MOBEPXHOCTH GodoTa W cnocoGCTByer
Hayasy nepexofHoi ¢asul ero pasasuTtha. B 31y dasy Hakonnenune Topda
HOeT Mo ANOWAAH Hodee PABHOMEDPHO, M €r¢ MOBepPXHOCTh B LEHTPe
Gonora NogHEMaeTca NPHOAH3HTENLHO NlapallilelbHo caMod ceGe. B pe-
ayJbTaTe Ha KPaAX GosoTa BOSHHKAIOT YKACGHH NOBEpPXHOCTH K Aepude-
pun Gosota. flutanne GosoTa rpyuToBLIMH BOAAaMH Pe3Ko CoKpaillaeTca
HaH npekpawaerca sosce. [TuraHne pacTUTeNbHOCTH ApeUMyLIeCTBEHHO
atMocepHbIMH OCAaLKaMH NPHBOAHT K CMeHe B ueHtpe CosloTa ME3QT-
podHOM pacTHTENLHOCTH OAMroTpodHOH. PasnoeHue OpraHHyeckHx
OCTATKOE 3aMeANaeTCHa, 8 UHTEHCHBHOCTL 06pasoBanua Topda so3pacrta-
er. LlenTpanbnast yactb 60/10T8 HaUHHAET NOBLEIIATLCA GuicTpee. Ofnoe-
PEMEHHO WAeT npouecc pacliupesna Godora, npHYeM 3a60J2UUBAHHIO
NpuJeraomux TePpUTOPUA CNOCOGCTBYET He TOJBKO MOIAOP TPYHTOBHX
Bol TopdaHoH 3aexbio (UTO OTMeYAJIOCh H HA TepBWX AByX (hasax
pasBuTHA GodoTa}, HO M PHALTPAUHA ATMOCHEpPHHX 0CaAKos OT LEHTpa
6osioTa X ero nepudgepun.

9.5. BOAHbIH BAAAHC H FHAPOJOFrHYECKHA PEXHM BOAOT

Boaunii Gananc GoaoTa, Kak H ApYrHX BOAHHIX OOBEKTOB CYILH,
CKAaAbIBAETCA H3 APHXOAHOH 4acTH, BKIOUAIOUIeH aTMoCcdepHble oCaaKH
X, OPHTOK MOBEPXHOCTHHIX ¢, H AOA3EMHBIX (FPYHTOBLIX} BOA @), U H3
PAaCXOJHOH YACTH, BKAIOUAIOWEH HCNAPeHHe 2, NOBePXHOCTHLIN gy W nod-
3eMHBIIl OTTOK W3. 32 HHTepBaN BpeMeHd At 8 60J0Te MOXKeT APOU3OHATH
HaKkolAeHHe BOAW HAW ee ¢cpalorka (£ Au).

C yuyeToM cKasaHHoro ofuwlee ypaBHeHHe BoAHoro GanaWca 60s0Ta
BEIMISLAHT CACLYIOMUM 06pa3oM:

x4+ twi=z4+ypt+wt Auw (9.2)

Hna sepxoBoro 6onoTa ufleHbl y U @, (BoaoTo nuraerca JAHIUD
arMocdepHbBIMH OCAAKAMH) paBHHM HyJIO.

H3menenue 3anaca sodbl B 6040Te = A # MOXeT GbiTh NpeAcTaBae-
HO KaK H3MeHeHHe YPOBHA TPyHTOBHIX BOI B TOp(AHOH 3anexn:

Au=aAH, {9.3)

rae @ au6o pasHO BOAOOTAAYe | (NpH CHHMEHHH YPOBHA IpyHTOBHIX
BOA}, NHGO AeUUATY BAAXKHOCTH d (MPH NOBLIWEHUYN ypoBHA). JHaue:
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gHe G OTNpeaensieTcs TOYHO TakK e, KaK Aas A1060ro rpynTa (cM. pasiel
5.5), H BHIPAKAETCA B AOTAX eAHHALDL.

ITocKoabKy p ¥ d B pa3IU4YHHEX YaCTAX OOMOTE PA3THUHBK, CYMMAPHOE
,[3MEHEHWE 3anaca BJAFH B AeATENbHOM Cace 60/0Ta OnpeneaseTca Kak
(peqHEB3BEIEHHAS BeUUUHA:

Au= [Y{aAHF))/F, (9.4}

r1e Fi — MolaAb Kamaore OTAeAbHOre GOJOTHOTG MuUKpoJaHamadra,
F — noaHaa nacuaib 6oaora.

HcTounukamy nutanns GoJoT CayXKart, TAKAM ofpasoM, atMocdep-
|Ibi€ OCAJKH, NOBEPXHOCTHLIA ¥ MOA3€MHBIA CTOK W3-3a nmpeaeaos Soaora.
¥ BePXOBBIX H HU3HAHBIX GOJOT COOTHOLIEHHE 3THX UCTOUHHKOB AATAHUA
pasJUyHOE: 8epx0goie GOAOTG NUTAIOTCA 8 OCHOBHOM ATMOCHepHOIMU
oCaACKAaMY, HUSUHHOIE — NOBEPXHOCTHOIMU U NOO3EeMRbIMU {2PYRTOSHIMI )
godamu.

['naBHaA ctaTbA pacXoLOBAHHA BOAbLI B OOJIOTAX — 3TO HCOApPEHHE
¢ OOBEPXHOCTH O0JOTE, BKAKOYAA TPAHCMMPALHIO PaCTHTENBHOCTLIO.
BkJan ucnapeHua B pacxofosaHue Boiu ¢ 6onota poctaraer 100% nas
HH3HHHBIX GeccTOUHBIX GOAOT KOTAOBHHHOTO 3aJeTAHHA B APHAHOH 30He
i coctasiser okono 50% ama GonoT B ceBepHblx pailonax U3GbITOUHOTO
VBJAKHEHUA,

BenvuuHa ucnapedua ¢ G0J0T 3aBHCHT OT KAWMATHYECKWUX YCAOBHH,
B LeJIOM BO3PAcTas ¢ yMeHbileHHEM IWHPOTH MECTHOCTH, OT THNa 60J0Ta
{eeTpoHbe GosoTa ucnapaioT oAbl Godablle, YyeM oauroTpodHbie}, oT
BHCOTH! CTOAHUA YPOBHA GONOTHWMX FPYHTOBBIX BOA H CONEPXaHHA BOALI
B 60J70Te (NpH BHCOKOM BJIAFOCONEPHAHHY BEJMYMHbLI HCTIAPEHHA MOTYT
NPUOARIKATLCA K BEAUYUHAM HWCNIAPAEMOCTH).

HauGoakniee Konu4ecTRO BOAK CAAPAIOT GOJ0TA B YCAOBHAX CYXOFO
cyGrponnyeckoro kauMara. C niasHedt B febTax psAda pek ucnapaetca
B rog ao 1300 MM Boan. MHoFG BOAW HCNAapAIIOT 3a60A04eHHBE TPONUHYE-
Cke Jeca. B ycnoBuAX yMepeHHOTO KJauMaTa HauGoJblUlee KOJHYECTBO
BuAM #cAapsaloT CharHOBG-OCOKOBbIe W JecHbe Tonw {(no 600 mm 3a
deTo), HauMeHblee — cdardHosue SoaoTa ¢ Kyctapuunukamu (Ao 300 MM
3a feto) MHoro HcnapaloT AecHule G0A0THBIE MAKPOJIAHAWADTH, MEHb-
We — mMoxoBbie. KocBeHHbI nokasatedb HcnapeHHa — Gojee HU3KHHA
YPOBEHb FPYHTOBLIX BOA B JeTHee BpeMA B JecHBX Gosorax. McnapeHnue
¢ MOuakMH O6bIUHO Ha 40—B60Y, npesninaer ncnapewue ¢ rpaa. B uenom
B 30He H3OBLITOYHOTO YBJAAKHEHHN UCNAPeHHe ¢ HU3HHHBIX 6OJ0T Mpesbl-
WaeT HcnapeHHe ¢ BepXoewXx Gosor Ha 10—159;.

CooTHoleHe COCTABASAIOWAX BOAKOPG GaJasca Goa0Ta H3MeHReTcs
30 Bpemenu. l3MeHende ycCJaOBMA NHTAHMA W DPACKOAOBAHHA BJAFH
B BonoTe NpUBOAMT, COTAACHO YPABHEHMIO BOAHOro GanaHca, K Koaeba-
HHAIM ypOBHA TPYHTOBLIX BOJ, KOTOPbIA OOLINHO HAXOAHTCA GAH3KO OT
MoBepXHOCTH GoA0Ta # GHICTPO peaFHpyeT HA HIMEHEHHMS COCTABIAIDUIHX
SogHoro Gananca. 310 W ofpezeaseT BOAHLIH pexHM GoAOT.

IOas ToppAHNX GOOT B YCAOBHAIX YMEPEHHOTO KAHMATa (cesep
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n uentp esponedckoi Teppuropdd CCCP) THaMuHbL caeayiollHe H3MeHe.
HHS COCTABJAUINX BOLHOre 0anaHca ¥ CcOMyTCTBYIOULHE W3MEHEeHuy
BoaHoro pexuma GosoTr. B BeceHHee gpemsi maeT NoNoJdHeHHe 3adacop
BJA4TH B OCHOBHOM B pe3yabTare CHeroTasHHA. YposeHb OOJOTHbix
IPYHTOBWX BOA BECHOW NOBHILIAETCS, AOCTHrAS MAKCHMAJIbHBIX 3HAUGHY
OofMYHO B anpede — Mae. B JeTHee BpemMa APOUCXOLHT PacXodOBaHHe
BJAATH B OCHOBHOM NYTEM HUcAapeRHst H UYACTHYHO CTOKA. MUHUMAaAbHRe
YPOBHH G0AOTHBIX FPYHTOBHX Boa HabawAawTea B HIOAe — ceHTAlpe,
3uMOM ITPOMCXOAUT HeKOoTOpoe PacXoloBAHHE 3amacoB BJArd, OLHAKp
OHO OueHb HeBeUKo (HcAapeHHe NMPaKTHYeCKH OTCYTCTBYET, CTOK CHUKA-
eTCA NOYTH 10 HyAA BCAeACTBHE ApOMEp3aHHs AeATedbHOTO CA0S Ha BCi
ray0uHy WAH 3HAYUTENBHOTO CHHXXEHHA YDOBHS TPYHTOBMX Boad) Muthu-
MaJbHblE YPOBHH GOUIOTHBEIX TPYHTOBLIX Boa HabalogaloTea 8 ¢espade —
Havane mapra. HekoTopoe nonoasenye 3anacos BAara B 6010Te H CONyT-
CTAyWllee TOBHIIEHHe YPOoBHA TPYHTOBHIX BON HaOA10Q3I0TCH OCeHbIo
B nepuoa Aodaed. Tuanubbli rpaduk KoleGaHull ypoBHS TPYHTOBEIX BOJ
B GoJoTe npHBelen Ha puc. 9.4.

hrom

16 T
I

12’7 7' 0w m'g"x' '

Puc. 9.4. Ceaoruble KoNMeBakHR YPOBHA CPYRTOBHX BOA OTHOCHTENbHO
nogepxHocTH B0J0TA B YCIOBHAX yMepentoro kammara (no K, E. Hea-
HOBY)

BricoTa cTosinng ypoBHSA IPYHTOBHIX BOL H €r0 KoaeGaHns 3aBucAT OT
THEA GOMOTHBIX MUKpoaaHAlIadToB W pesbeda NMOBepXHOCTH OosoTa.
HauGosee HU3KNi yPOBEHL FPYHTOBLIX BOA B JECHBIX GOMOTHBIX MHKPO-
Aannradrax. CpeaHud ypoBeHb IDYHTOBHIX BOJL B HOHHXEHHHIX 3Je-
mMeHTax peibetha Ha 30—40 cM Huxe nosepxsoctu GonoTa. 3pech Xe
HabmoA310TCA U Hanboabline KoJeGaHus yposHSA FPYHTOBLIX BoZ B Teve-
Hue ropa (a0 60—75 cM npu cpeaneit sesnunne 45—55 cm) C ymenblue-
HHEM BbICOTHl M FYCTOTbl APEeBOCTOA CPeAHHWH ypoBeHb TPYHTOBBIX BOA
AOBLIAETCA, W aMAAATYAA KOJNeGaHAH yMEHbIUIAeTCA,

Ha moxosbix Goaorax (Ge3 apesecHOH DPacTHTeNLHOCTH) ypOBEHb
FPYHTOBLIX BOL HauGonee BLICOKHH, a paaMaX ero KoaeBaHuld B TeueHue
FoNa HaWMeHbUIHH.

Tennoeoil pexHM TOPGHAHbIX GONOT NOMHMO KIAMATHUECKUX YCAOBHHA
B 3HAYNTEJALHOH CTeNeHU 3aBUCHT OT BOAHO-TEMAOBHX CBOHCTE TOpda
M MuHepaabHbX TpyHTOB. OcoGeHHO BAXHYIO POJb HIPaeT TENJNOEeMKOCTh
H TeNJICNpPOBOAHOCTL TOpda, 3aBHCALLNe, B CBOIO OYepeldk, OT COOTHOLIEe:
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pus 0OBEMOB OPraHAYECKOro BEUWMECTBA, BOABI M BO3AYXd B TOpdsHOM
sanexH. Hem Goabue comepxanue soabl B8 Topde, TeMm O60Mbue ero
TelIDEMKOCTL ¥ TeM MejIeHHee OH HArpeBaeTcd W OCTLIBAET.

C rayGuHoli KoneGaHua temMaepatyphl TopdAHOH 3a/1eXu oC.gabesa-
oT. B ycnoBuAX yMepeHHOro KJiMMATa CyTO4YHBI XOL TeMNEpaTypsl
p HEATENbHOM Cioe Topdanore 60J0Ta 3aMeTeH JUlWb A0 MNiyGHHW
15—25 cM, a cesoHHble KosleGaHuA TeMmaepaTypw — 10 FAYOH g 3
3,5 M. Ha ray6unax, npesbiiraiomnx 35—40 cM 1 4—5 M, coorBesrerpen-
HO CYTOUHHIE H CE30HHBIE U3MEHEHNS TeMNepaTypbl 06bIYHO OTCYT-cTayIOT.

BennuuHa u CyTOUHBIX M Ce30HHMX KoaeGaHHil TeMnepaTypoy g Top-
paHOM 600TE MeHbile, 4eM B MHHEPANbHOM IPyHTE, H yMeHh)naercs
¢ yBeJqHYeHHeM BJaxHoCTH rpynTa. HemocpeacrsenHo Ha noBelyxuoctu
6OA0TA CYTOUHBIE KONEGAHHA TEMNEPaTypbl BCICACTBHE MANOH AEpegayn
tensa B ray6b TopgsaHoi 3aneMH MOryT ObiTh OUeHb BeJUKH, YTO ¢ rocob-
CTBYET AOBHINEHHOMY WCNAPeHHID B AHEBHEH@ Yachl H PAHHHM OgCeHHUM
3aMOPO3KaM B HOUHBIE UACHL.

3amep3aHne GOJIOT B yCJIOBHAX XOJOAHOFO M YMepeHHOFO Kjaumara
nactynaer yepes 15—17 anedl nocse ycTOAYMBOFO Nepexond TeéMyepary-
psl BO3AYXA Yepe3 HOUlb, T. €. 60/I0Ta 3aMep3aioT N03Ke HeBOMbI ux ozep
¥ pek. Haubonee unTeHCHBHO TopdAHASA To/lLA NTPOMEP3deT NPH Hefoah-
IIOW TOAWLMHE CHEXHOFo NoKpoBa. K KoHUy 3uMMH TOAWHHA M&panoro
caoa Topda Ha rpapax B cpeareM B 1,5 pasa Gosblre, YeM Ha Moyapy-
Hax. MakcuManbHaa TOAUHHA MEP3AOFO CAOA HA KPYMHO-OYT pueThix
ToppAnHKax — 0o 60—65 cm,

Ha esponefickoii repputopun CCCP toawunta Mepatoro ¢1os topgpa
Ha GOMOTAX BO3PACTAET ¢ 3aNafga Ha BOCTOK, YTO OOBACHAETCA Nygnie-
HHEM TeMIlepaTypbl BO3AYXA, yBeTHYEHHEM INUTENLHOCTH 3HMHEN) peph-
043 ¥ yMeHbLIEHHEM TOM LWHHBI CHEeX HOM0 NMOKPOBA B 3TOM HATpakjeluy.

OrrausadHie 60J0T NOMHMO KilWMAaTHYECKHX YCIOBHH 3aBHCHT 0T
TOJAULMHLE MEP3OrO FPYHTa, TOJALLHHLI CHEXHOFO AOKPOBA H fo3atoMy
NpoTeKaeT pasAHuYHO B pasHbiX GOJOTHHIX MHKposaHAWwadgTax,

9.6. BAHAHHE BONOT H HX OCYIWIEHHA HA PEMHORA CTOK.
MPAKTHYECKOE 3HAYEHHE BONOT

Bonpoc 0 satsnuu 6oA0T Ha pevnol CTOK tmeeT NPUHBUNUGAbnOe
JHOqeRue 048 OyeHKu eudposceuyveckold poaw B0A0T 8 NPUDOONbLX
KOMAACKCAX { OAR OUEHKU BOBMONCHELX UIMENENUL] CTOKA PEK 8 Degypnp-
Tare OCYUIUTEABHOLY MEAUOpayUil.

Eannofi TOUKM 3peHHsT OTHOCHTENBHC TMAPOJCTHYECKOFO 3HayeHus
00/10T W B OCOBEHHOCTH HX «peryJupyloulefi» poau y ruapoaoroB gonroe
Bpema He Obl10. OmgHM cuuTadn, uto 60J0TA YBEAMUHBAIOT BeGeypuil
CTok, apyrue — yMeHblialoT. [logoGHbe NpOTHBOPEYUBLIE TOUKK Spenns
HMenuch M B OlleHKe BAHSIHAA GONOT Ha MeXeHHBId CTOK. YCHapamy
B ocHOBHOM coseTcKuX ruapodoros (K. E. Usanos, U. A. Iuknoyanos
H Ap.) K HAcTOALlEMY BPEMEHH CAMKHUAHCE CAEAYIOUIHe NpeACTaRgeHuq
0 ragponorduyeckodl potu Gonlor.
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BcaencTBye NOBLILEHHOFO HCAAPEHWS W TPAHCIMHPALUU C HOBEPXHOL
CTH 60A0TG YMEHBUAIOT CPEORIOKD BeAuvUHy CTOKA: ¢ 3a00/0YEHHBIY
TEPPHTOPHIl B DeKH NOCTYNaeT MeHblIe CTOoKa, HeM ¢ COmpefefbHbix’
He3abonoueHHHX 3eMelb. BaXKHO 0TMETHTD, 4TO pasaudue 8 ucnapenud)
£ nOBePXHOCTU BOAOT 1 HE3ADOAOUCHHILY 3CMEND PACTET € YMEHDUIEHUE N
obwell YyBAQNHERHOCTU TEPPUTOPULL. -

B TyHiipe ucnapeHue ¢ 6040T U He3aG0JOYEHHEX 3eMeNb B YCIOBHAX
H3GLITOYHOTO YBAAXKHEHHA MadAc oTaddYaeTcA. Pasaudue sozpacraer
B JiecHOH 30HE 8 YCAOBHAX AOCTATOYHOIG YBAAMHEHMA W JOCTUraer
HanGOALIIEroc 3HAYEeHHA B CTEAHOH, ACAYAYCTBHIHHOH H AYCTbIHHON 3CQHAX)
(B YCAOBUAX HEAOCTATOYHOIQ yBJIAXKHEHUWA}, Fle ¢ 3a60JACUEHHBIX 3e
Mesk TepdaeTcs Ha MCNApPeHHe 3HAUMTENLHC Goablie BOAL, YeMm C conpe:
OedbHbiX CyXuX Teppuropuii. Tak, orpomHbie Macch BOAL TEPHIOTCH Ha
TaK Ha3HRAEMOE HeNpPOAyKTUBHOE HCHAPeHHe ¢ 3a6GONOUeHHLIX AOiiM
U penbt («naasHeds) B WKHMX pafoHax CCCP )

Taxum obpaszom, Henocpedcreennbim caedcrauem ocywenus Gosor
FOANARO CTATH YMEMbUIERUE UCNAPERUA U YBEAUMEHIE CTOKD, NPU4EM TEM
Boabuiee, 4em IONCHEE PACNOAONEN OCYWenHbtl 60A0THbE maccus.

B 30He A0CTATOYHOTO YBAAKHEHHUS LOMNOJAHHTENBHOH APUUNHON yBesn-
HeHWs1 CpelHero CToKa HeNOCpPeCTBeHHO B pe3yJibTaTe oCcylleHusi Gonor
CAYXKHUT CcpaloTKa CTaTUYECKHX (BEKOBBIX) 3aMacoB NOA3EMHBIX BOJ,
COMYTCTBYIOWLAA CHUMKEHMIO YPOBHSI FPYHTGBEIX BOA HOCAE OCYieHuH,

Qnnako BMOCAEACTEUA HCNAPeHYe C OCYIIeHHMX MACCHBOSR, KaK 6o
AoKa3aHo 8 pasfene 6.15, Moxer BG3pacTH U TeM CHJILbHee, YeM ﬁD.IIbLI.Ié'
GyzeT TPAHCOHPHPOBATb Ky/NbTypHas PACTHTENBHOCTb, NOCAXKEHHARA Ha
OCYlIeHHBIX 3eMAAX. Beayunna cToKa TOrAa MOMeT BHPABHATBCH HIH
JaMe yMEHBIIHTLCA B CPABHEHHH ¢ €r0 BAHUYMHON Ho OCYyILeHWs.

Bausnue GoNoT HA Ce30HHHH CTOK MeHee oIHo3Hay#O, YacTo cyura-
0T, 4Te GoJoTa, AOMCLLAA BAAry BO BPeMA CHEFOTAAHUA, YMEHbLLIAKT
BECEHHHUMA CTOK, H NORTOMY OCylieHHe GOAOT, yayulan OTTOK Taablx BOA,
JOJKHO NPHBECTH K YBENHYeHHIO BeceHHero cToKa. OnHako HeoO6X0oAUMO
YYHTHBATL U NPOTHBOROAOKHYIO TEHACHLHIO: OCYIleHHble GosloTa MOFyT
uMeTh NyYW Y0 A3PalHi} TPYHTA, 4TD MPHBOJIHT K VBEJHYEHMIO AOTEpb
TaABIX BOJL HA WHPHABTPALUIO H HellapeHHe H K yMeHbleHHIo BeceHHero
croka, [Mosromy ocyuwenue Goaor, kak ormedaer M. A. lluknromanos,
8 O0HUX CAYHAAX BE0ET K YBCAUHEHUIO, O 8 Jpyeux — K YMEHbUIEHUIO
8ECEHHE20 CTOKA.

YcTtaHosaeHo, ute 6oJoTa B lUeaoM He COCCOOCTBYIOT YBEIHUEHHIO
MEXEHHOro CTOKa, KaK HHOFLa CUHTaJM paHbine. OGBACHAETCA 3TO TeM)
UTO AeTOM GONGTA MCOAPSIOT MUOTO BOABL H JAIOT MAN0 MOBEPXHOCTHOrC
croka. Kpome Ttoro, Bogooriaaya ropda oueHb HH3KaA, 4yTo TaKKe HE
CNocoGCTBYET MeXeHHoMy CTOKy. 3uMofi GoaoTra Booblie MOFyT He
04BaTh CTOKA B CBAM C MPOMEp3aHHeM IeATENLHOTO CAOf.

Hoaromy ocyuienue 60A0T, KAK NPABUAO, BoIPABHUBAET KOACGAHUR
CTOKOQ & TeweHUe 200, uHo20a CHweCTAeRA0 yaeasunuaan (N0 NaHHLIM
M. A. Uluknomanosa, 8 1,52 pasa) munumasronsie pacxods. 800bt
8 MeXCeNHbl nepuod.
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B stiexoTopbix 3a6oJ0uedHbIX palioHax (Hanpumep, B Iloaeche) med-
CTBHTEJLHO OGHAPYKEHO, YTO MEXeHHBIH CTOK HeCKOJbKOQ Bbille, HeMm 3a
npefeiaMH 3a00J0YEHHOTO pafioHa. 3TC 1ad0 OCHOBAHWE HEKOTOPLIM
cMeUAaNHCTAM CYUTATh, 4YTO 60J0TA YBRAWYMBAKT MEXeHHbIH CTOK.
QIHaKO K HACTOALULEMY BpeMeHH TaKHe B3TFAb NPH3HAHBLI HEBEPHBLIMH,
Heao & ToM, YTO /1A yCJOBHHA, HanpaMep, [Tonecka y 3a60104eHHOCTH
3eMelb H TMOBHILUIEHHOTO MEXEHHOFQ CTOK3 OJHA H Ta JKe LpPHYHHA:
MOBLIEHHOE CTOSHUE YPOBHA TPYHTOBHIX BoA, 00yCAOBIEHHOE FHAPOMRO-
J1OFHYECKUMY OCOOEHHOCTAMH paiioHa (BbICOKHMM 3aJeTaHieM BOAOYNO-
poB, LIUPOKHM PACNpOCTpaHEeHHeM IIeCUaHbX TPYHTOB HAL BOLOYNOpaMH
g ap.) Tlo muewnio K. E. FBanosa, 3Tn mpuunsn W B3BaJIH Kak 3abona-
yuBAHHE 3@MeJb, TAK H NOBLILEHHOE NOA3EMHOe NUTAHME PeK, YTO BOBCE
HE CBHABTEJALCTBYET O NOJOXKHUTEIbHOM BJAUAHHK caMUX 00J0T HA MEXeH-
Hblit CTOK.

HeoaHosHauHble oUeHKH BIHAHWA oOCYileHus GOJOT HA MeXeHHHH
CTOK HHOrLa OPOUCTERAIOT TdKXe H3-33a TOrQ, 4uTo HaﬁJIIOIlEHHHMH OXBAa-
TEIBAIOT peuHble Oaccefiibl pasHorc pasMepa W ¢ pasHod TayGuHoH
3p0o3HOHHOro Bpe3a. Ha Maawx soaccfopax ¢ raySuHoll ocylluTeabHOro
ApeHaXa, COH3MEePHMOro ¢ FAYyOHHOH 3DO3HOHHOTC Bpesd, MeXeHHHH
CTOK BCAEACTBHE CHHXXEHHS] yPOBHSI FPYHTOBBIX BOA AOCAe OCYIIEHHS
GOM0T MOXET yMeHbUIHTECA. Ho HuKe A0 TeUeHHI0 € yBeJHUYEHHEM MA0-
wans sogoctopa B rAyOHHB 3PO3UOHHOTC BPE3a MeXEHHHH CTOK focne
ocyweHusa GoaoT OOBIUHO He TOAbLKO COXpanAercs ApeXHHMM, HO MOXeT
# YBEJANUNTBLCS.

Baxcryo pose uzpawor boaora 6 hopmuposaniu xumuuecKozo cocra-
aa pexdolx 8od. Pexn, Gepyllie HaYalo H3 BEpXOBLIX GOAOT, IMTAIOILHX-
ca arMmocepHhIMH BOAAMY, MMeEOT BOALL TMAPCKApOOHATHOIO KJacca.
Ouu coepKaT oueHb Maao MHHEPAAbHLIX BELeCTs, HO 3aTO o6oralleHb
OpTaHUYecKHMH BellecTsamu. B psade cayuaes Ka4eCcTBO BLITEKAIOUINX U3
Go/loT Boj HEBLICOKOE (OHM HepeHacbilleHbl OpPraHukoH, TPOAYKTaMH
pasnoeHua OPraHHWYEcKHX BellecTs, 4acTO WMEIOT XapaKkTepHue «G§o-
JOTHEL® 3anax u user). Burekawuiye u3 KpynHuX GOJOT BOAbl Y4ACTO
#eGaroNpUATHL ANSl PA3BHTHA BLICIINX BOAHKIX OpraxuaMoB. OcylieHne
G0A0T AONKHO MO3TOMY CNOCOOCTBOBAThL YAYHLIEHHIO KayecTsa peuHoH
BOLI

Taxus ofpaszon, 048 KpYnubLx PEUOAO8 OCYUIEHUE GOAOT B HEAOM HE
JOANCHO OKA3LIBATL HA PevHOU CTOK OTPpUyaTeAbHo20 eaunnun. OoHaxo
PaKT nepexoda 8 pesyAbTATE OCYILEHUR HACTU NOGIEMHOZ0 CTOKA 8 NO-
BePXHOCTHOL, B8 0COBEHHOCTY HA MarbLx Bodoc6opax, doaxcer obR3aTers-
HO YHuTHBATLCR NPU OCYUIUTEALHBLE MEAUOPARUAX (npu onpedenenud,
HaARpUMep, 24CTOTHL 1 2AYGUHbL HCKYCETEERA020 Operasa). Y peameproe
OCyuwiente GOAOT MOXET HAHECTU Yuiepl MaAbiM 8000TOKAM.

Boaora umeror Goaswoe Hapooroxoanicraennoe anawenue. loGusa-
eMblii Aocae ocylleHMAa GodoT TOpd WHPOKO HCAO/L3YIOT KaK TOMWBEO
(pan TP3C patGotaer B Haweii cTpane Ha Topde), Kak yooOpeHHe U XH-
MH4YecKoe cbipbe (M3 TOpha BhpaGaThiBaOT PAIL XMMHUYECKHX NpPOAYK-
TOB — AMMHMAK, [eTOTh # Ap.); HAeT Topd U HA MOACTHAKY CKOTY.



[lepsble cBegenust 0 Topde Kak «roployed 3emies AN HATPeBaHMs
muule npusogarca [auknem Ctapwum (Havano Hawed 3pel). B XI[—
XIII 8B. Topd kak TonausHbHH MarepHad Owa useected B [ouananfuu
d Wotnasgun. B XVI—XVII BB. 13 Topda BRMAraty KOKC, NoJy4any
cmoay. B XX B. Topd crann ucnoab30BaTh B IHEPreTHKe H AJIA TOJAyYe-
HHA rasa.

[IpoMuineHHOe CKOTLIeHUe Topga Ha3bIBAOT TOPPAHLIM MECTOPON -
denuesm. Ha semunoM Wape NpoMullfIeHHoe 3HAYeHHe HMeeT Topd Ha
nacwafgn okoao 100 Mam, ra, npHueM okofdo 3/4 3Toil nowagn APHXO-
aurcA Ha aone CCCP., Hanfoabee mpoMEINIeHHOe 3HAYEHHE UMEIOT
Topdanuku B Janaanoft ChGupn. ObulMe ApoMBLNeH e 3amacH Topda
B CCCP ouennsaporea s 162,5 mapa. 1. Y3 3apybexnbx crpan nanGoab-
IHe HPOMHIUNEHHHe 3anace Ttopda HMeoT Kawana, Punandann
u CHIA. Tomosaa no6biua Toppa B8 CCCP cocrasaser oKoao
100 man. T. [Jaa npoMuiaeHHod JoGbiyu Topda UCTONL3YIOTCA CAELH-
anbHLle ()pe3epHbie W 3KCKaBATOpHBEIE MAllMHLL.

Ha ocymennwx OofoTax BbipalllHBAIOT Tpaebl, OBOLLH, 3epHOBLiE
H TeXHHUYeCKHe KyJbTyphl, untpycosele (B Konxuue) u ap.



Faasa 10. THAPOJNOrHSl OKEAHOB U MOPEH

Mupogbim 0Keanosm HA3BLBALTCA HeNpepoLBras 8o0Haa ofoaouKa
3eMHOZ0 Wapa, HAO KOTOPOIl BLICTYNAIOT JACMERTOL CYUlL — MaTepi-
Ki 4 OCTPOBA 4 KOTOpam 064a0aeT eOuNCTBOM, T. €. B3AUMOLBR-
BQHHOCTBIO 4GCTell U OBUHOCTHIO COAEB0EO COCTAAA.

10.1. MHPOBOHA OKEAH H ET0 YACTH.
KNACCHO®HKALMSA MOPER

MupoBofi oKeaH MOKpbiBAaeT NouTH 3/4 TNOBepXHOCTH 3JemaH
(361 Man. kM?%, win 719%) # coneput okoao 96,5% (1,34 mapa. km’)
BOJ BCeH ruapocdepsl.

Yacts MupoBoro okeaHa, pacnojoxettias MeXiy MartepuKkamu, ol-
JAafaowas GeAblIMMY pa3MepaMy, CAMOCTOATENbHOH CHCTEMOH UMPKY-
JALHH BOA H aTMocdepbl, CYWECTBEHHbIMH 0COGeHHOCTAMA THAPOJIOTHYE-
CKOFO pe)XuMa, HasbiBaeTca okeaxHos. KlHoraa okeaw moapaspensior Ha
okearuxeckue baccelinwl, 1O OGLIENIPUHATC B OKEAHE BHIAEAATL MOPA,
304165 H NPOAUBHL.

Mope — 3T0 cpaBHHTeAbHO HeG0AbINAA YACTh OKeaHa, BAAIOULAACH
B cylly wiad obocofaeninan oT ApyrAx ero dactell Geperamp MaTepHKORB,
NoAYOCTPOBOB ¥ OCTPOBOB. Mope ofnagaer recOFHYECKHMH, FHAPOJIOTH-
4eCKHMH W JIPYTMMH YepTaMH, CYNIeCTREHHO OTJHYAIUIMMHCA OT CO-
OTBeTCTBYIOLHX HepT OKeaHa.

H3 npreenentiblx ofipegeseHnii BHAHO, UTO OCOOEHHOCTH THAPOACIH-
YeCKOro peXuma — 3T0 CYLIeCTBeHHblH KBaJH(HKaUAOHHBIA TPH3HAK
oTaeabHblx uacted Muposoro okeana. [uapoioruyeckie npouecch
B OKeaHaXx H MODSX, KpoMe Toro,— BaHeHllaa HacTbh MPUPOAHLIX
ApOUECCOB, IDOMCXOAALLMX B 3THX BOAHLIX OOGBEKTAX, BAXHOE YCAOBHE
HX XO3AHCTBERHOID HCMONL3OBAHUA.

MupoBoil oKeaH Mojpasfefsercs Ha oOKeatb: THXHH, ATJaHTuHue-
ckuit, Unguiicknit n Cenepantit Jlegorurthii |, Cambiit Goablllo#d 0o nao-
wanu ¥ oGbeMy Bod H caMuil rAySoKdi (M No cpegHeli, n no npedenbHoH
rny6uue) — Tuxuit oKeaH, KOTOpLIH uHOTAa HasbiBaioT «Bennkum»
(ra6a. 10.1) HauGonbman ero ray6usa (4 8 MuporoM okeaHe B ueaoM)

Ceorpatn BuaeaaoT ele K KAGH OKeaH, cOCTOALH A H3 IDXKHLIX OXpand ATNAKTH-
ueckore, Muauiickoro H Tuxoro okeanos W okpyxawuikil Autaprtuay (Cepua «[eorpagua
Muposoro okeada», ToM «CesepHnii Jlepoeuthi H 10KumA okeanwms. Hayka, 1985).
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AP
{1022 M; ona M3Mepena IKCAEANUMEH HA COBETCKOM HCCAEAOBATENLCKMM
cyane «Burasb» 8 1957 r. 8 Mapuanckom xesobe. R

TatGauuma [0l Ocrosune MOphOMETPHUYECHHE XAPAKTEPHCTHEN OKCAHOBY

XapakrepueTiky Oxeann
Atnautu- | Hnawh- |(Ceseprmii| Taxuit | Muposch 3
wec ki cxni Jleno- "'
BHTHR
Miowanb nosepxHOCTH, MAH. Km® 91,66 76,17 14,75 178,68 361,26 I
Obbem. maH. kM* 329,66 282,65 1807 71036 340,74
Cpeasss raybnua, M 3597 arlt 1225 3976 3711
HaunBohbuaa raybuka, M B742 7209 5027 [ 1022 £1022
Teprpaduueckie KOOPAHAATH
Hanboabedr rayGHHb
IHHPOTE 19°36"c¢ 10°18 w 79°Hl'c 11°19% ¢ [1°1%¢
AoAreTa 68°2073 110°23'p 02°42'e 142°07' B 142°07 &

1]

* Atnacw okealos. Tepmunn. IousTua, Cnpasounume tatauum, FTYHHUO MO CCCP,
1980,

YacTu okeanos — MOpA — NOAPA3LEARIOT N0 PACTVIOKEHHIO OTHO-
CHTEALHO CYWIW HA @HYTpersue (BHYTPUMATEPHUKOBHE H MeXMAaTepPHKO- |
BLIE), OKPAUHHDIE U MENCOCTPOBHBLE. i

Bryrpentue Mops WMEIOT 3aTPYNHEHHYIO CBSi3b C OKeaHOM dYepes
CPABHHTEJLHO Y3KHe APOJIHMBL, MO3TOMY HX FHAPOJOTHHECKHH pEeXHM
CYLUECTBEHHO OTJAMYALTCA OT FHAPOJCFUYECKOFG PeXuMa Tpu/eraloLlnx ;
pafioHoB okeaHa. Paslenenie BHYTPeHHHX MODefl Ha ABa THMA ACHO H3 )
caMoro #x HasBaHuA. Mewmmarepukossie MOPR pacnONONKeHH MeXay ,
pasanyHLIMH MaTepukamy. [1pumep takoro mopa — CpeauseMuoe. Bryr-
PuUMaTEPUKOBHIE MOPA HAXOAATCA BHYTPH OHAHOTO KaKoro-HWOyab Mate- |
puka. K mopam sroro tuna otHocATca mopa Aa3oeckoe, Baatuiickoe,
Benoe. ]

Oxpaunmole Mopa OTAeARIOTCH OT OKeaHa OCTPOBAMH MAH BLAIOTCH
B MaTepiK H MMeloT OTHOCHTENbHO CBOBOAHYIO CBA3L C OKEaHOM, NMO3TOMY
THAPOJIOTHYECKHA peXXUM 3TUX MopeH HMeeT GOJIbUIOE CXOACTBO C PEXKH-
MOM CMEXHLIX PAHOHOB OTKPLITOTO OKeaHa. K 4ucay OKpanHHbIX Mopeﬁ-'i
oTHocATCA Mopa Baperueso, Yykorckoe u Ap.

MexcocTposhoie mops pacnofoeHbl cPeaH KpymHBX OCTPOBOS WJH
apxunenaros, HanpaMep mope Duaxu wauw Bauna.

BoiseneHne Mopefi, WX rpaHui, pasMepoB H 1a)e Ha3BaHWH He
COBCEM Elle YCTAHOBHAOCHL, Ja){e YACJAO MopeH N0 AaHHbIM PasHbiX
yueHHX CHJbHO pasanvaercsi: or 17 (Mapkyc, 1930) no 84 (Biocr,
1936) [lo monpasnenenuio, npuHATOMY MeXXAyHapoaHbM ruaporpagu-
yeckum Giope (MI'B} n MexnpasuTeabcTBeHHOH okeaHorpaduyeckoh
komuccued (MOK) IOHECKO s nenax ynopsiouenns MexayHapoaHOTO

ey
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oOMeHa OKeaHorpadMyeCKHMH MaTepHanam#, HACUMTHIBAeTCA 59 Moped.
JLas MHorux u3 HuxX B tafa. 10.2 npusegeHs ocHoBHBE MopdoMeTphde-

CEHE XapaKTepulTHRH.

Tet6anua 102, Ocyosune mopRoMETPHUECKHE XBPAKTCPHCTHKN
HEKOTOPMX MOpeii Mupa*

Mope [laowagy, |[O6bem moaw, | Cpeannn Haufoapmas
THY. HM THE. KM® raybnra, M raybuHa, M
Tuxuil oxean
Bepuaroso 2315 3796 1640 1097
Oxotckoe 1603 1316 821 3251
Anotickoe 1062 1631 1536 3609
HKenroe 416 16 as 106
Bocroune- Kurafickoe 836 258 309 2719
KO xuo- Kutafickoe 3537 3623 1024 5560
Bauna 714 1954 2737 7440
Kopanagsoe 4068 10 038 2468 9174
TacmaHoso 3336 10 960 3285 5466
AraanTunecKuld oXean
Kapu6ckoe 2777 6745 2429 7090
MeKcHKancKHA 3annB 1555 2366 1522 3n22
Cesephoe B6d 49 87 725
Baarunitckoe 419 21 50 470
Cpeanzemtoe 2505 3603 1438 8121
YepHoe 422 305 1315 2210
A3zonrckoe 39 0,3 7 13
Hudulbckuli oxean
Kpachoe 460 201 437 3039
Apasnitckoe 4832 14523 3006 5803
Apadypckoe IDL7 189 186 3680
Cesepunttt Jledosursid oxeax

I"pennanacroe 1195 1961 1641 5627
Hopeesckoe M40 2325 1735 3970
Benoe 90 & &7 350
Baperueso 1424 aie 222 600
Kapcroe 883 98 111 600
Jlantepux 662 353 533 3385
Boctoyko-CHBHpekoe 913 49 54 915
Yykotckoe 595 42 7l 1256
Bathduua 830 426 804 2414

* Tlo Atnacy oxeados, Tepmune. Tlowsitia. Copabounnie tabavuel. FYHHO MO
CCCP, 1980

B oxeaHax ®W MOpAX BLIABAAIOTCA TaKKe OTAeAbHbIE HX HacTH
H pafoHBl, OTJAMYAICLIHECS OUepTaHUSIMH, MOpGOTOTHeH AHA H MHAPOJO-
THYECKHM DPeXUMOM. JT0 3aJauBbl, OyXThi, JHUMaHbl, JaryHbl, (HOpIH,
MPOJIHBL.
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3asus — yacTh OKeaHa WIM MOPA, BAAIOWIAACA B CYIIy H c.nado
060coBAEHHASA OT OTKPLITOrO oKeaHa wad Mopa. BeaeacTeue 3Toro 3andy
A0 peXyuMy MajJo OTAHYAETCA OT MAPHAEraollerc pailoHa OKeaHa WAw
Mops. B Buae npaMepoB MoXKHO Ha3BaTh 3aiussl buckaickui n I'eubeit.
CKHH B Ataantuueckom okeawe, Anscka 8 Tuxom oxeane, BeHranbckui
B HHaulicKoM oKkeatie,

BcneacrTere yAOMSIHYTONH BhiUe HEUETKOCTH TEePMUHOMOTHM HA KapTe
MOMHO 34aMETHTh HEKOTOpHhe NpoTUBONeUHA, Tak, HampuMep, 3aAHBH
[Tepcuackuii, yasoHoe caenyeT oTHecTd K MopaAM, Mope Bogopra
nNpasuAbHee CUMTaTh 3anusoM. o TpPaOMUHOHHBIE HA3BAHHS OYeHb
NpoYsHo YKpERHAMCb H B Hayke, 4 B APAKTHKe.

byxra — neGonbioii 338, CHARHO OTU/IEHEHHMIE MbLICAME WK OC-
TPOBAMH OT OCHOBHOIO BojsoeMa (T. €. OKeaHa HAH MOpA), oO6HYHO
XOPOWQ 32 WHLULEHHBIA OT BeTPOB H YaCTO HCAOJbL3YEMHH 1A YCTPOACTBa
noproe, Kaxnas Gyxra obnanaer oco6uM THAPOJOTHHECKHM DeXMHMOM,
[IpuMepaM# TaKHX BOSHEIX OOBEKTOB MOLYT CAYXHTbL LleMecckas Gyxra
B Yepuom mope (Homopoccuiickuit nopt}, 3oaoroit Por s HAmonckom
mope (Brapueocrokckuit nopt), Haxonka (B ToM me pafioHe).

Jlumay — 3anuB, oTAefeHHHH OT MOPSl TIeCYaHoH KoCoH (mepe-
ChINBIO), B KOTOPOH ecTh Y3KHH ApONNB, COSAHHAICIIMA JHMAH C MOpeM,
QO6HYHO NUMaH — 9TO 3aTONAeHHAA 9aCTh GHKAAIEro K MOPIO y4acTKa
peuHoil nonuHb (Hanpumep, Jluenposckuii, [dHecTpoBckufi AvMaHbl Ha
noGepextse Ueproro mopa). Ha runpodoruueckuét pexkum JaHMaHOB
MOMET CHABHO BJAMATL BMAAAIOWAA B HEFO peXa. ITH BOLHLIE OOBEKTH
HHOPAA OTHOCAT K 03epaMm, Yalle, 4To, N0-BHAMMOMY, HaHGoJee npasuib-
HO, K ycTheBHWM ofaacTAm pek (pazg. 6.14).

l'yba — pacfipocTpaHeHHOe Ha cegepe Halledl CTPaHW HA3BalHe 3a-
auBa, rayGoko BAAOUErocA B Cylly, a TakXe OOWMPHOFO 3a/HBA,
B KoTopbiii Bnagaer peka (Yéwckass 8 BapeHuesom wmope, OGckas
8 KapckoM). 3TH aKBATOPHH TaKiKe LedecOOHPA3HO OTHOCHTE K YCThb-
eBHM ofnacTaM pek.

¥3Kkui 0 ray0oKHi MOPCKOH 3a/IHB C BHICOKHMM GeperaMn (0OLIYHO
JAoXKe ApeBHEro JeAHWKa) HaswiBaerca guopdom (Hanpumep, Corie-
¢uopa B HopeexcKkom mope).

ITpoans — BogHO® APOCTPAHCTRO, KOTOpOE pasjensieT A8a ydacTKa
Cylild M COeAHHAET OTAe/IbHEE OKeaHbl H MOPA HAH uX dactd. Hampumep:
Bepunros npoaus, coenutisicwnit Tuxud u Cesepunit Jleposutnii okea-
Hbl (1 pasaensiioulnii A3uio 1 AMepuxy), MuGpanrapckni, coe ALK
CpeauseMHoe Mope ¢ ATA2HTHYECKHM oKeaHoM (u passeasiowuii Erpo-
ny n Adpuky), Jlanepysa mexay ocrposamn Caxamun u XokKaiigo,
coenrAaom i Oxotckoe u Hnonckoe mopa. Uupunod npoausa cunraior
paccrosiHHe MeXIy pasieleHHbHMM ROACH y4YacTKaMH CyLWH, OJHHOH
OpoaHBa — PACCTOAHNE MEXIY OCHOBHBIMH BOAHHMY 0ObeXTaMu (Mexk-
Oy BXOAHWM H BBIXGAHHWM CTBOpPaMi} [lpoJuBel 6LBaiOT BECEMA pasHo-
0BpAa3HbIMH, OHH HFPAIOT OYeHbL BAXHYIO Poab 8 GOPMHUPOBAHUM THAPO-
JNOTHUECKOTr0 PEXHMA B COoelMNAEMBIX HMH BOJOeMax W caMmk na cebe
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NPeACTABARIOT BAXHLIA 0GBEKT n3yyenns. B okeanonorun copmuposa-
JoCh 0co00e HANpPaBAEHHE — yHeHte 0 RPoAusax.

10.2. MPOHCXOXNEHHKE, CTPOEHHE H PEJILE® J1HA
MHPOBOIO OKEAHA, NOHHBIE OTJAOXXEHHA

10.2.1. FIpoHCXOXKIAEHHE N0KA OKEAHA

Hoarue cropsl yueHBIX 0 NPOHCXOXKASHHH BOA OKeaHa APeKPaTHAUCS.
Yeranosaerno, 4to eaaeHoild derowHuk acetl eodet wa 3emae — dezasayun
gewecraa MadTuy Jemay. OXHAKQ BONPOC O NPOHCXOKIEHHH J0MXA
oKeaHa A0 cux fop He peweH. CywecTeyeT HECKONBKO THIIOTE3, KOTOpHE
OTHOCATCA K NpobJeMaM TeoTeKTOHHKH.

Bcee runoTe3sl NpoHCXOMAeHHA OKeaHOB THITAITCA 00 bACHHTE BeCkMa
pasAUdMnbIE CBOICTBA 3EMHOL KOpbr NOO OKeawamu u nod MATepuxasi.
[MToa matepukamu semiuas kopa umeer Goabulylo TojauHHy — o 00—
[20 kM, a B cpearem 30—40 kM. [1oa okearamu 3eMHas KOpa 3HAUUTENLHO
ToHblIe (5—10 kM), 1 ee NOACLWIEA JeXKHT BEILIE, UEM AQ] MATEPHKAMH.

3eMHAs®T KOPAa MOKET BK/AIOYATb HECKOJLKO CJ0eB (CBEPXY BHH3)!
ocadouwroid, kpucrarauseckuld (zpanutroid), mazmaruueckud (6azase-
TOBbMi). nOIl KOHTHHEHRTAMH TOALA OCAL0YHOFD CA0A QOCTHFRAET B Cpea-
HeM D KM, «rpanuTHoro» — 10—15, «Gasanbtosoro» — 15 kM. [loa
KPYHOHHMHY FOPHBIMH CHCTEMaMH TOJUlHHA CJI0EB BO3pacTaer.

Ha nHe okeaHnos ocanouHas ToJwa 3HAUMTENBHO MeHblue — BCETO
100—1000 m. ['pauntHll cioft oTCyTCTBYET, 4 N0¥KE OKeaHOB, NOACTHAA-
0lilee 0CAA0UHYIO TOJLLY, CA0XEeHO ToabKo 6asansTamMu ocoboro, oKeaH-
ckoro Timna. Ofmas TOAILMHA 3eMHOH KOpbl NOJ OKeaHOM HEeCKOJbKO
fodbie 6 kM, T. €. pa3 B NATb MEHBUIE, YEM 10 MATEPHKAMH.

10.2.2. Peaved ana Mupoeoro okeana

B neperix npeacTapaeHuAx yuesbiX o Xxapakrepe pesbea nHa okeaHa
Joxe OKeana, B NPOTHBONOJAOKHOCTL pesbedy CyLIH, PACOBAJOCh KakK
poBHafi, NIQCKAA NOBEPXHOCTL, HE AMEIOWAS HH rop, HY BnaauH, C pas-
BHTHEM HCCAEAOBAHHA OKeana, a B 0CO0EHHOCTH C LIMPOKHM HCNOAL30BA-
HUEM 3XOJ0TA B CepearHe HaIlero CTOJIETHA B3TVIALL KOPEHHLIM 06pasoM
HaMeHMJIMCh. B HacTosulee spems penbed AHA OKeaHA M3yueH ONOBOJBHO
AoadpolHO # NpeAcTaeT Neped HaMH He MeHee CJAOXHEIM, YeM pedbed
cywu (cM. ¢op3au ApaBol 06JOMKH KHHFH).

OGuee, ocpegHerHoe MOHATHE O pacnpeaeqeddy Ha 3emJe BLICOT Ha
KOHTHHEHTAaX ¥ FAYOMH AHA OKeaHa AdeT 2unco2padu4eckas Kpusas
(AN nHa okeaHa — Baruespadhuyeckan Kpusan)

Ha runcorpaduueckoft KpHBOH xOpolIO BHMAEARIOTCA: HA Cylue —
BLICOKHE FOpPLEl, 3AHUMAIIHe MANYI0 MIOWAAb, H paBHMHLl, MAOUWAAbL
KOTOPHIX Ha cywe npeofsajpaeT; B oKeane — Iipuierawinan K Gepery
MOpA HeSoAbLIIAA NC MICILAAH MeJKeBOoIHas yacTbh, oOLIHPHOE JA0XKe
OKeaHa co CpeAHHMH FAyGHHAMH W OueHb MaJdble A0 MJIOUlAAH yHACTKH



ouellb Goabilnx raybuH. C nomowblo 6aTHrpadudeckod KPHBOH MOMHO
BHIeAHTE TAaBHLIE 3]eMeHThl peabeda AHA okeaHa (puc. [0.1)

1) nodsodnas okpauna sarepuxos (22% nnowaad axna), BRIKOUA-
wasn wersdh, niu smarepukosyo otmeass (0—200 M), marepurossid criion
(200—2000 m} n marepurosoe nodwoxcue (2000—2500 m);

2} aoxce oxeama (2500—6000 M), 3aHuMal0lLee NOUTH BCIO OCTaAb-
HYIO AA0AAb AHA, 33 HCKJoYedneM ocoboro suaa pesseda — oxkeadu-
4eckux meaobos,

3) okeanuweckue weasoba (raybme 6000 m), zaHumalomMe Beero
anme 1,3% mroulann auHa,
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Puc. ID.l. Tnacorpagmueckas KpuBas 3eMHORO wapa (OOBACHeHMA CM. B TeKeTe)

Ha puc. 10.1 wrpuxosKoit nokazauo pacnpepefeHde A0 NJIOLLAJTH
pasAMuHBIX CcTyfmeHell BLICOT Cywmn u raybus aHa. Buipenswores asa
makcumyma: or 0 go 1000 M Ha cywe n ot 4000 pno 5000 M Ha aoxe
oKeaHa. 3To CAyXKHT KOCBEHHMM MOKa3aTeJeM CyLIeCTBOBAHMA OBYX
3JIEMEHTOB 3eMHOH KOpbl — MATePHKOB M OKeaHa.

Marepukoaan ormest {weash) — BepXHAA MeJNKOBOAHAA 4acTh
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MOABOAHOH OKPauHBl MaTepHkos (¢ ray6uHamn B cpeanem ao 200 m,
udoraa no 400 M) Weand okalimaser matepukn u octposa. Hauboan-
waa WupHHa uweabpa saoIb CesepHmX Geperoe Erpaswuu, rae ero
BHellHAA rpanyna yxoaut B CesepHulil JleaosuTelfi Okeaw HA COTHH
kuioMerpos. Beanka ero wupHHa # B ATTaHTHYECKOM OKeaHe BAOAL
Geperos Espone u CesepHoii Ame[lj_nxn, a Takxe y GeperoB [1aTtaronuu,
Haumenblan wHpuHa wenbda B [MXOM OKeate BIOML 3amagHux Oepe-
rog Cesephoil u IO0xnoli AMephkn. LLle.uthp saHumaer oxkoao 409% mao-
ulagn NOoABCIOHBIX OKpPauH Matepukos. (cTanabHylo, GOJbLIYI0 4HacTh
COCTABAAIOT MATEPHKOBLIA CKJOH ¥ MAaTepHKOBOE NOAHOXKHE,

Marepuxosuiil cxA0H paCnpPOCTPAHAETCA OT BHellHeH IpaHAUL WeTb
tba M HHOrAa A0 ry6uH 3,5 kM, 3T0 Kak Gbl GOKOBAsA FpaHb MaTepHKOBOH
rAbIOe. Marepukosrlil CKIOR uMeeT SoabliMe YKJIOHB (B cpeaHem 4—7°,
uHoraa oo 30°). Ha HekoTOpbIX yyacTKax OKeaHa MaTePHKOBHIH CKAGH
npopesad ray0oknMu nodsoOHoimu xKaxdeoHasmu. [loaaraior, 4yro yacrp
KaHLOHOB — Pe3yabTaT TeKTOHHUECKHX fpoueccos, OOJbIUHHCTBO —
creACTBHE BO3NEHCTBUA TAK Ha3HIBAEMBIX «MYTLEBLIX», HAW CYCNEH3H-
OHHBIX NMOTOKOB, KK Onl «TNPOOHANBAKO L HX? CKAOH, HeKDTprle KaHBOHH
ApeACTABAAIT COOOH 3aTOIAEHHble AOJMHHBEI H Pycaa KPYOHBIX pew.

Marepuxosoe nodrowue 3aHUMaeT NpocTpaHCeTBe € NMyGHHAME Koe-
roe a0 4000 M, 3gech BCTPeHaTCA KOHYChl BHHOCA YMOMSHYTHIX Bhille
KaHbOHOB (MX HA3LIBAIOT «2Ay00K0BO0HLIMU KOMYCAMU 8B6IHOCAP).
A B ueqom 310 Kak Ob wWaefip ocagkoB, HAKONIEHHLIX ¥ MATepUKOBOTO
ckAoHa, nonobabifi uiedAdam, obpasyiolluMcA y NOAHOMAS FOp HAa
KOHTHHEHTAX,

3a noaHOMMEM B CTOpoHy okKeaHa (Ha rayOunax GoJee 4000—
4500 M) pacnonaraercs aoxe okeana, Kotopoe no penbedy secbMa
HeopHopoaHO. Ha noike okeaHa BLIZeAAIOTCA KaK HOJOMXMTeNbHBE, Tak
H oTpHaUaTe/bHble HopMbl pedbeda.

K nosoXuTelbHbM (OpMAM OTHOCATCA: CPEOUNNO-OKeaHUHeCKUe
xpebrut, nodsodnee naaro, orderbHbie nodsodnule 20p6f — raloThl
(B TOM uHCJAe AOABOAHLIE BYJKAHbI)

CpeanHno-oKeaHuyeckue XpeOThi, KAK # JI0Ke OKeaHa, HMeioT TOT Xe
TAKCOHOMHYECKMA PpaHr, 4YTO W MAaTEePHKOBLIE CTPYKTYpbi — LIeb,
CKAGH H MATEPUKOBOE MOAHOMKHE, HO 3aHHMAT BABOE GOALLIYIO AAO-
wanae. B KaxaoM oxeaHe cyllectsyer xpefeT MepHAHOHAABHOIO HAllpaB-
Aeuns. JOKHble OKOHEUHOCTH XpeOTOB CMBIKAIOTCA ¢ WHPOTHLM TOABOA-
HLIM Xpe0TOM, pacnoNOKEHHHM Mexcay AHTapkTHaoH W MaTepukamu
lOxHo# Amepuxd, Adpuxy w ABcTpaaun. DTo Beawuaillas TropHas
cUCTEMA 3eMJIH, HO3TOMY ee HA3bIBAIOT NAGHETAPHOLU CUCTeMOU CPeOin-
no-okeanudeckux xpebros. OOwas ApoTsKeHHOCThL cUcTeMkl Gousee
60 000 km. Oua 3anumaer Gosee |59 nosepxwocTi aHa Mauposoro
OKeaHa, IMeeT o4eHb CJOXHYIO FeoJOrHuecKyw cTpykTypy. Baoab rpe6-
nf Xxpefra npoxoauT pudToBanA Aodauxa, XpebeT nepecekaloT MHOTO-
UHCJAEHHblE HoNepedHbie patoMsl. HanGoaee otueTanso Ha AHe MupoBo-
ro okeaHa BupaeH CpeannHo-ATnadTnyeckuii xpebeT, KOTOpHH H M3y-
YyeH JyHe APYTHX.

K orpuuateashbiM dopMam peabeda AHA oKeawa OTHOCATCH KOTAOBU-
Hot, 20uOunst i okeaHuqeckue meaoba (rayGuHoft Goaee 6000 M)
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Okeauuneckue eayboxosodnbie ¥er06a — yakue 0 AAHHHNE, B ANdHe
obbluHo ayrooGpa3ubie Aenpeccdy, paciionaraoyecs BAOAL BHELSHero
Kpas oCTPOBHBIX AYT, 4 TAKXKe HeKoTopbiX MaTepukos. lllupuHa Xenobos
or 1—3 KM [0 HeCKOJIbKHX AECATKOB KWAOMETpOB, @ INAWHA — COTHH
KHAOMETPOB. XOTA OKeaHWdecKue Keiofa H 3aHUMAIOT OYeHb Mafyio
AONI0 NAOLLAAW AHA B OKeaHe, OHH TPEACTABAAIOT COGOH OueHbL CBoe-
o0paszHuiil 06beKT AHa, NPHBAEKAIOWMUA BHUMaHHe He TOMbLKO FeQoros,
HO W THAPOIOTOB, TAK KaK B 3THX ’Keaobax co3paiOTCA coBeplleHHO
ocofble yCAOBUA A/ Pa3BHTHA THAPONOTHYECKHX H OHONOrHYeCKuX
nponeccos.

Ha fHe okeaHa BHAeAAIOT TaKme pudroasie JoAuHb, TPARCHOPMHLLE
DA3A0Mbt W APYTHEe 3JeMeHTH FeoTeKTOHHYeCKOH CTPYKTYPH 3eMHOH
kopel. K nopo6HLM 06pazosaluaM OTHOCATCA TaKXe OCTposHoie dyau,
Kak, wanpumep, Kypuiabckan, Mapunanckaa, Manaa Axtunbckas um ap.

10.2.3. onubie OTAONEHHA

Kak y#e roropuaochk, 8 MOPCKOH BOJe HAXGAHTCA MHOTQ MpHMeceii:
pacTBopeHHbIX BellleCTE, KOJIOHA08, B3BECEi, XHBLIX OPFaHU3MOB H TIpO-
OYKTOB HX HKHU3HeeATeAbLHOCTH. DTH NPUMECH B OKeaHe, KAK B TUTAHT-
CKOM OTCTOHHMKE, HOCTENEHHO 0CaKAAlTCA HA 1OHO W (GOpPMUDPYIOT
d0HHbIe OTAOXCEHUA, WAN JoHrbie ocadxku. CaMelii sepXHuit cAoil 3Tux
ocaikos o0pa3syeT [PyHT IHa, AOBEpPXHOCTHHH cacll anTocdeps noa
oKeaHoM.

B cooTBeTCTBHM € XapaKTepoM HCXOAHOrO Matepuana, M3 KoToporo
06pasyloTcs JOHHLE OTACKEHHA, OHH HOAPA3NENAIOTCH HA IBA OCHOBHbIX
THNA: TeppuzenHbie H Op2anozexHvie, win Guoeexssie. Takoe Henenue
B G0/ibINOH CTEAeHH YCJIOBHO, TAK KaK B MpHpoae OTJA0XEeHHA o00ouX
THNOBR He JNOKaJdW30BaHH CTPOrc H OTHECeHHe [PYHTA K OAHOMY HJAH
ApYroMy THAY OfNpejelfeTcA CTefeHblo NpeoGaaladHA OpraHoreHHbIX
HAH TEPPHIeHHBIX OCAaLKOB.

K TeppureHHBM OT/I0)KeHHAM OTHOCATCA NPOAYKTH PA3MBIBA CYLIH —
B3BellieHHLIe HAHOCH, BLUHOCHMEE peKaM, a TAKKe NPOAYKTH paspylie-
HHA GeperoB ckeaHa {(alpaaHu). 3TH OTACKEHHA 3aHUMAIOT OaHXadue
K Cylle MpOCTPaHCTBA AHA — npubaH3MTe/ibHO OLRY 4YeTBepTb BCeH
nACILANH AHA.

OpradoreHtble OTJI0XeHUA QOPMHPYIOTCA W3 OCTATKOB OTMEpLIWX
OJAHKTOHHBIX OPFaHU3MOB, MHUBYUIMX B BOAe (CKeneThl, paKOBHHKH,
CTBOPKH KAETOK (PHTOMNAHKTOHA)

B cocrag DOHHHIX oTJIoXKeHUH BXOUAT TakXke (B HeGOALIIMX KoJAH4Ye-
CTBAX) 30408bi¢ (NPHHOCHMbLIE BeTPAMH C CYWIH), nuUpoKaacTudecKue
{BYAKAHOZEHHBIE ), XeMOZEHHbIE {PA3NNYHDIE KOHKPEUHH) H KOCMUHECKUE
marepuaje, fNoMAafaiollHe B OKeaH W3 KOCMMUECKOTo NPpoCTPAHCTBA
B BHAE ALIIH B MATHHTHBIX II4PHKOB.

ExerooHo pekd npuHocAT B Muposoli okead okoao 16 mipa. T ocaa-
KOB; BETPbl, KAK H BYJKaHbl, oKoJo 2 mapa. T, abpasna Oeperos, Kak
u aiicGepru, okoao 1 Mapa. T, KocMHUeCKUi MaTepyan cocTasafeT BCero
10 Man. T B roa. Beero e, ecau yyectb ewie 4 GUOTeHHBIAH 1 XeMOTeHHLIH
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CTOK pek, B HoHHME oT/IoXKeHWa MupoBoro okeaxa exeroao noctynaer
Goaee 25 Mapa. T pasHbIX ocaskos. CKopoCTh ocagkooOpa3’oBanus
B OKeaHax oueHb Maaa, oHAa n3MepseTcAa MHATHMeTpamu 3a 1000 mer
W BeCbMa pasHoobpasHa: anas KpacHol Mudbl — |—5 Mm/1000 ner,
opraHoreHHoro wia — ao 60 mm/1000 aer. CkopocTb HakonaeHua ocan-
KOB B MOPAX Ha OAWH-ABA MOPAAKA Bhllle, YeM B OKeaHax.

[octynan B oKeaHn H MOPH, TepPHTeHHble HAHOCH [ABUKEHAAMM
BOAL COPTHPYIOTCA N0 KpynHOCTH. Bnu3u Gepera otaaraiorca Hanbosee
KpymHble ¢pakiud (BaayHbi, ranbka, rpasnii, necok). Boaee meakue

paKUHH — NecOoK, WA (aNeBpHT} W MIHHA (TeAHT) — TeYeHHAMH MOryT
BiTh BhHeCeHH Ha OGoJibUIbe rAyOGHHL,

OcHoBHAA Macca Teppuzennsix oTaoxcenitil B MKEpoBOM okeate npes-
crapaena waamu. Ha ane okeana ¢opmupyoTea nALl ocoboro XHmHue-
CKOro COCTaBa W uBeta. Tak, B BHICOKHX WHPOTAX BCTPeYAeTCA roay6oi
ua, 8 Taxom u MnaufickoM okeanax — cuHui, y Geperos IOxHoi Amepn-
Kd — KpacHbli (ofpeaenfsercs UBETOM BHIHCCHMBIX PEKaMH HaHocoB),
s UepHoM Mope — YepHbifi (BaustHue HaS), B apyrux pafioHax okeana —
cepbiii, Genbii, KopuiHeBbIH HA. YacTo n HasBaHWe Wy Ha OKEaHCKOM
[He [AKT Mo erc uBery.

Opearozennsie OTAOKEHUA HA [HE OKEAHA MPeiCTaABAeHLl GCTATKAMA
pasiMYHHX opraunames. HaunBoaee wupoko pacmpocTpaHesH OpPrano-
reHHble OTI0XeHAS — U38eCTKOBble W KpemHuessie. (lepable npeacrasie-
Hbi AByMA Pa3HOBHIHOCTAMA: 2100u2epur0o8swmy (IOKPLIBAIOT OKoAo 3%
Ja0Ka MupoBOro oKeaHa) ¥ nTeponofoBuiml UAGMY, BTOpBe — GUATOMO-
d6iMit HJIAMH, CBONCTBEHHHIMM YMEPEeHHHM W NOJADPHBIM WIHPOTAM, U pa-
JuoARpuesviMy, NPHYPOUCHHBIMH K 3KBATOPHANbHBIM WHPOTAM.

Byaxanozennvie oTA0NERUA CBA3AKE C H3BePXKeHHAMH ¥ NOCTyIIe-
HHEM B OKeaH JaBhl, Nensa, ByJKAHHUECKOH MblAM KaK H3 ByJKaHOB Ha
IHe OKeaHa, TaK M M3 BYJKaHOB Ha Cylne.

Xemozennoie GTAONCEHUR HA NHE OKEAaHA — 3TO Pe3yaAbTaT GHOXHMH-
4eCKHX MpOUecCOB HA OHe H B NPHAOHHBIX Bogax okeana. CpeiH Hux
MEACIOMAP2AHUEBHIE KORKPeKUU; OUOXHMHYECKHE NMPOUECCH, YYACTBYIO-
wHe B HX 06pazoBalni, elle HeJoCTaTOYHO H3yHeHH. Xeneaomaprasne-
Bble KOHKpPelHH NpensTanidioT Sodbloi 3KOHOMHYECKHI HHTepec Kak
KOHIEHTPATH MCJHMeTANIHYECKOH pyan. YKe BeayTCA HCCAENOBAHUA MO
paspaboTke TEeXHOMOMHH HX HoGbiun. Ha nHe okeana BcTpevaoTcs
H gocopurHbie KORKpEyUL,

B HekoTopHX palioHax B NpHOpeXHHX MAAKeBHX neckax dopmupy-
IOTCHA POCCHNI YeHHbLX Muneparos. B nebonbiunx npubpexHBIX MOPCKHX
AKBATOPHAX B YCAOBUAX 3ACYUIMHBOrO K/IMMAaTa HHOrAA BWAAJAlOT
camocadounbie CoAl, HanpyiMep raaybepoBa W MoBapeHHas,

Kocsmozennoie 0TA0NeniW HA AHe 0KeaHa NpeldCTaBAeHH B OCHOBHOM
KOCMUUECKOH ALMIBIO, «KOCMHUYECKHMH LIAPHKAMK», METeOPHTAMH.

Paznble no ApONCXOH AeHHIO OTJOKEHUA HA AHe OKeaHa (popMHUPYIOT-
CA ONHOBpEMeHHO, MO3TOMY OHH HMelT ciaoxuui cocras. [Ipumepom
MOPCKUX OTJAON(EHMH CMEWAHHOTO COCTABA SIRAAETCH TAK HazplBaeMan
2AYDOK0BOOHAR KPACHAA 2AUHA, COCTOAILAN U3 HACTHIL BYJAKAHHYECKOro
W KOCMHUECKOPO [POMCXCKASHHA, 4 TAKKE H3 ANIOMOCHIHKATOB Oprant-
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YECKOFO TIPOHCXOKAEHUS W 3auumamouran Gonee 25% maowanw Joxa
oKeaHa.

Hayuenne nA0HHBIX FPYHTOB HeOOXOAHMO AAA pelleRns MHOTHX Kak
Hay4YHHX, TaK W MPHKAAAHBIX BonpocoB. 1A Mopcko#l GuonoTHM 9T0
GuoTon, MecTo OBHTAHUA AOHHBIX OpPraHusmos (OeHToca), AAA MOpPCKOH
H HE TOALKO MOPCKOH reosordH 310 HaYanao o6pas3oBaHua TOPHLIX Nopoi
(mpoueccul anarene3a), reo/orHYecKas XpOHOJAOrHA, H3ydaeman Mo
CTPaTU(hHKAUHH [JOHHBIX oT/IoMeHHH. TeCHo CBA3aHa ¢ Xapakrtepom
rpyHTa reoMopgonorus gHa. OrpoMHOe 3HaUEHHE HMEeT U3YUeHHE MPyH-
Ta Oaf MOPCKOTC U NpoMblciiosoro, ¢a0Ta (B CBA3HM ¢ TpajeHHeM No LHy,
€ NOCTAHOBKOH CYAHA HA AAIKOPh, € BOIMMKHOCTBIO €ro NOCaAKH HA TPYHT
u T 4.), 497 J06biYM AOSe3HHX HCKONaeMblX CO AHA OKeaHa.

10.3. BOAHBLIA BAJIAHC MHPOBOTO OKEAHA

Kak 6bi10 nokasaso B ra. 3 (Ta6a. 3.3), ofitlee ypaBHeHue cpeiHero
MHOFOM@THEFOG TOAOBOrO BOAHOTO GanaHca MHpPOBOFG OKeaHa MOXET
OLIThb 3an{caHo B BHAE

x4+ y+w=z, (1G.1)

Flie ¥ — 0CafKH Ha MOBEPXHOCTb oKeaHa (B cpendem 1270 MM 8 FOA, HaIH
458 000 kM’ B ros), y — noeepxHocTHLH cTok (124 MM, 44 700 km?, us
nux 41 700 km® npuxoaurca Ha peku, 3000 kM’ Ha «lefHHKOBHIAY CTOK
AHTAPKTHALL U aPKTUYeCKMX OCTPOBOB), @ — MoAseMHullt cTok {6 Mm,
2200 xkm®), z— ucnapeHde ¢ MOOBepXHOCTH okeaHa (1400 MM,
505 000 km?).

Ecau »Ke paccMaTpHBaTh HeyCTAHOBUBIIHECA YCJAOBUA, T. €. YUUTHI-
BaTh HeKOTOpoe HeGoabllioe H3MeHeHHe yposHA MupoBoro okeaHa, To
ypasHeHue roaosOoTC BOAHOrC HanaHca AOJIKHO OKTL 3aMHCAHO WHaye:

x4+y-t+w=z+ Au, {10.2)

rae A u — U3MEeHEHHe YPOBHA (eCJH 4ieHbl ypasHeHHsl NpeacTasfeHbl
B BeJTHYHHAX CI0A)} WaH o0beMa BOA OKeaHa (ecAH ujeHu ypaBHeHHn
1aHh B OOBEMHLIX eAHHULAX).

Kak nokasaau wuccaesosadua P K. Kauwre, 8 ypasHeHuu g10.2}
B cpeanem ¢ 1900 no 1975 1. A u pasno 1,5 MM/roa, naun 542 kM /ros.
lNoBuieHde yposHa Muposore oKkeata NPoOHCXOAHT B OCHOBHOM BCJed-
CTBHE YBEJqNUEHWS AOCTYMJIEHWA BOA B DPe3ylLTaTe TASHUA JELHHKOB
AHTADKTHAL ® APKTUYECKHX OCTPOBOB, 24 TAKXKe coKpalleHus o0beMa
nonseMubix BoA M Boa o3ep. O6beM okeana 3a 1900—1975 re. yBeaudua-
cA mpuGAu3uTeabHo Ha 41,2 Thic. KM?, T. e. Ha 0,0037% (a ero ypoBeHb
NOBLICHACA 33 3T0 Bpemsa Goaee ueM Ha 11 cm)

ArmocdepHble ocanke coctapiaaioT 90,7% npuxonsoil yacTu sogHoro
6ananca Muposoro okeaHa, a ucnapenue — sce 1009 ero pacxoLHoit
yactn. BecbMa XxapaKkTepHo HaMeHeHHE MO WHPOTAM COOTHOUIEHHA LBYX
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rAaBHLIX COCTABASIOUINX ypasHeHHS BOLHOFO GasnaHca oKeaHa — ocap-
K08 W ucnapeHus. OHo CBA3aHO ¢ 06IHMHA 3aKOHOMEPHOCTAMH pacnpeje-
AeHua Ha 3eMJae Temna U BAATd, KOTOPHE ONPEAeNA0T U 3aKOHOMepHoe
H3IMEHEHUE C WHPOTOH OCAfKOB HAa NOBEPXHOCTH OKeaHa H HCMapPeHHs
¢ ero nosepxHoctu (puc. 10.2).
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Pue. 10.2. Pacnpeaenedne ruApoMeTeOpOIOrUYECKHX XaPAKTEPHCTHA N0
wupoTe B MHPOBOM OKeaHe

OcHosHule 0COGEHHOCTH pacnpefiefeHus OCAaLKOB, HCNapeHud M HX
pasnocTH (¥ — 2) Takosn: |) ofulee yBesHYEHHE OCANKOB H HCAAPEHHA
OT NOJAPHBIX PaflOHOB K HH3KHM IIKPOTaM; 2) CcyuLlecTBOBaHHE TPEX 30H
u30LITKa OCalKOR HAaN HCIOApEHHEM: B BHICOKHX MIMpOTaX cesepHoro
noAyulapus (apKTHYECKHH H YACTHYHO YMEpPeHHbLIH KAHMATHYeCKHe NoH-
ca), B BHCOKHX LUIHPOTAX I0XHOTO MOAYWAPHA (aHTAPKTHYECKHH M yac-
THYHO YMEPEHHBIH KJAHMATHUeCKHe NOACA) ¥ HU3KHE LIMPOThl {(IKBATOPH-
a/MbHBIA ¥ CYGIKRATOPHAJLHMHA CEBEPHOTC AGAYIIADHA KAHMATHUYECKHe
nosca); 3) cyllecTBOBAHWE ABYX 30H NPeBLIUEHHS HCNapeHWs Haj
0CAAKAMH (TPORHYECKHH H CyOTpPONHYeCcKHA KAHMAaTHUYeCKWe MOAca).

Takum oﬁpaaom B 30HaX, Tle X — z > 0, Ha6mopnaerca pasbasJe-
HHe MOPCKON BOAL APECHOH, YMEHBILEHHE ee CONEHOCTH, NpHUEM UIOLITOK.
BOL [OJKEH BHIBHBATL OTTOK NOBEPXHOCTHHIX BOJ H3 3THX DaioHoB
OKeaHa; B 30Hax, rie x — 2z < (}, NpoNCXoAUT ocosioHeHHe Bod, yOblLTh
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BOA AOAXHA NMPHBOAHTbL K MX KOMMEHCALHH AYTeM INOATOKA BOJ H3BHE. |

B Boauom Ganatice OTOe/MbHBIX OKEAHOB CJefyeT BhLIeAATL HpecHo-*
BOJHEIA Gasauc, T. e. 6afdaHc NPecHbIX BOJ B OKeaHe ((pecHas cOCTABAs-
ouas) H NOJHBIA BOAHBIA 6adaHc, yUHTBIBAIOWMA BONOOOMEH MeXXay
okeanamu. [1pecHoBogHbl Ganauc cocrasiser 2—4% noanore BogHOTO
6ananca oTAeNbHEIX OKeaHoB. B uesnom s MupoBoro okeana e XeroaHo
B KPYroBOpOTE BOALI BMeCTe C armocdepod w cywell yvacrsyer
505 Thic. kM® npecHod Boasl. Beero B ABMXeHHe Box MeXIy oKeanamu
BOBJIEYEHO BOJAbl BO MHOTO pa3 Go/blie — oKoao 20 000 Tec. kM® 8 roa.

i0.4. CONNEBOR COCTAB H COJIEHOCTL B0, OKEAHA

Bopa — akTHBHBIA pacTBOPUTEAL, NO3TOMY B MOPCKOH BQJE NPHCYT-
CTBYIOT TOUTH BCE W3BeCTHble Ha 3eMJ/e 3jeMeHTH. Bce pacTeopeHHbe
BellecTEa pa3lfeAAOTCHA HA 4YeTHpe TpyNnel: Tpyfia, onpeaeasionlad
COJIEHOCTb BOABl, FPYNNa MHKPO3JIEMEHTOB, TOWHee «paccesHHLIX» 3Je-
MEHTORB, Tpynna GHoreHHWX BeWeCTB ¥ FPyNAa PAacTBOPeHHBIX rasos.

BewecTsa nepsoil rpynmnnl conepKartcs B 8ojle B HAHOGO/IbUINX KOAH-
4eCTBAX, M3MEPAEMBIX B TpamMmaXx Ha KHJAQTPaMM, T, €. B THICAYHBIX
Joanx, s npomuiae (%o). Onn onpesensaior coseHocTs 8006t CoNEHOCTD,
o6o3Hauaeman 3HakoM S %o,— XapakrepucTeka, o6yca0B/IHBAKOLLAA
pusnuecKne c8OfcTBA MOPCKOR BOAM: TVIOTHOCTb, TEMOEPATYPY 3aMep3a-
HYA, CKOPOCTh 3BYKA # T. 4. Ee 3HaueHHe 3aBHCHT TakxKe OT PUINUECKUX
fpoleccos — MCNApeHuA, IPUTOKA [[PECHLIX BOJ. TAfHUS JbLd, 3aMep3sa-
HUA BoAbl B T. A. COACHOCTL — 8aXsHEMAA XAPAKTEPUCTUKE MOPCKOL
800bt.

Bropas rpynna npumeceli — sneMeHTHI, coziepmamneca B BOIE B HH-
YTMKHBIX KOJAWUECTBAX B eMHHHIE MaCChl (10 107°%), Ho B OG1Lel
cyMMe MX cosepxanue 8 MupoBoM OKeaHe W3MEPAETCA MHJJIHOHAMM
TOH# (Mefb, ypaH, 3040T0 H Op.)

K TpeThell rpynne sellecTs OTHOCATCH coeldwHeHHst asoTa, ¢ocbopa,
KpeMH#A ¥ APYFHX 3/eMEHTOB, y4aCTBYIOIMX B Nponecce Xu3HeleAaTe b
HOCTH OpPraHu3MoB, MO3TOMY OHH W Ha3BaHbl GHO2EHMbIMU BELeCTEAMU.
Hx cozepxauue HaMepAeTcss B MMAAMUTPAMMax Ha KyGuuyecKuli meTp,
T. €. efHHWUAMH, B MWIaHo# pa3 OGodee ApoOHbIMHM, YeM HIMepReTcH
CoNeHOCTh. JTH BEIeCTBA He BAHAT Ha ¢u3MuecKHe CBOHCTBA BOIK,
a WX KOJUUeCTBO M COOTHOLIEHHE OHPelenniorcd GHOXUMHYECKHMH TEpo-
LHeCcCaMH HKHU3HeLeATeLHOCTH.

YeTsepran rpynna BellecTs — 2a3bt, COAEPKALUMECH B KOJNYECTBAX,
H3MEpPAEMbIX MHIHFPAMMAMH Ha JAMTD BoAW. ITO KHUCAOPOM, asoT,
CepoBOACPOA M APYrHe rasn, KONHYeCTBO KOTOPBIX CBE32HO KakK ¢ ¢usu-
YeCcKUMH (hakTopaMu (TeMnepaTypa, LaBaeHHe, CONeHOCTh), Tak U ¢ GHo-
JOTHYECKHMH,

Kpome Toro, B Mopckoll Boe NPUCYTCTBYIOT PAaCcTBOPeHHOE OpraHHye-
CKOE BemecTBO B BHAE KOJJIOWAA, MeXaHddecKue MPUMecH (B3BeCh)
B BH/le MaTepHana, CHeCeHHOro C CylUlH, AW OCTATKOB OTMepLUHX opra-
HH3MOB, ¥ HAKOHel, B BHIE MHBLIX OPraH#3MoB OT Gakrepu#i fo poib
# MJIeKONUTAIMHX.
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[lo cospemMentbiM mpeacTasienuam ruapocdepa, Kak v aTMmocdepa,
ofpasosanace Ha PaHHHX CTaAWAX PAas3BHTHA 3eMAN B pe3y/bhTaTe
BBILAABKH (6a3a/bTOB H MPOIUECCOB felda3alnyd sepxHed mautuu, B 3t0
BpeMsl CACKHAACE NePBHYHBEIE CoJdeBOH cocTas Boj Muposoro okxeana
H HX cOJeHocTh, B naabtefilleM B OKeaH cra/H CMBIBATBCS APOAYKTH
paspyllelds CyILIH, WMEICUlHe ApPYrofl XMMHYeCKHH "COCTaB, MO3ITOMY
CcTalo W3MeHATBCA # ofmee COOTHOLIEHWE WOHOB! [AABHbBIE KATHOHB
MOpCKOH BoAEl OOA3AHEI CBOMM NPOMCXOMISHHEM BLIBETPUBAHHIO H3BEp-
JHEHHBIX TOPHHX NOPOAL H BEIHOCY HX B OKeaH pexamu, a OOJIBIUHHCTBO
aHUOHOB CBA3AHO ¢ HCXOLHOH (a30i o6pa3oBatuA oKeaHa, ¢ Aera3alue
MaHTHH. 3TH TIPOLeCCHl TPOUCKOIAT ¥ B HAllle BPeMs, HO C HeCcpasHUMO
MeHbllleH WHTEHCHBHOCTLIO. H3y‘-IEHHe TAKHX HpOLIECCDB OTHOCHTCA
K BaXHeHWHM BOAPOCAM COBPeMEHHOH OKeaHoAorHH.

10.4.1. ConeBoil cocTap BOa, OKeaHa

Eute B nanane X1X 8. 6n/10 3aMeyeHo, UTO KOAUHECTEO PACTEBOPEHHLLX
8 800GX OKEeAHA COALU MONCET CHALHO PA3AUYATLCR, HO COAEBOL COCTAR,
COOTHOWEHUE DAIAUMHGLY COACH, ONPEedeARIOUWUX COACHOCT 800, 80 BCEX
patdonax Muposoeo oxegha 0GuraKo8sl. 3T 3AKOROMEPHOCTE Hopmyau-
PYeTca KaKk ceolicT80 NOCTOAHCTAA (0ALB020 COCTABA MOPCKUX 800.3T0
CBOHCTBO BOoA MHPOBOFO OKeaHa OblI0 O6HAPYMXEHO B Pe3yabTaTe
H3yYeHUsl XHUMHUYECKMX aHa/Au30B Mpol BOAB, NOJAYUEHHHX BO BpeMms
KpyroceeTHo#H sxcneayuuu «Uenaenaxepa» B, JluTmapoMm, u ¢ Tex nop
HHKOFA He ONpoBEPrafoch.

Buao nokazano, uto Kak B ofipecHeHHom BanTuHcKom Mope, Tak
H B CHJALHO 0COJOHEHHOM KpacHoM Mope coneBodi cocTar BOJ OLMHAKOB.
Hckaiotenue cocTagasioT AMIllb CHALHO ONpecHeHHble BGAL NPUOPeR Hh X
pPaNOHOB CO 3HAYHTeALHMM pedHbiM cToxoM. Huaxe npusenedn cogesoi
COCTaB MOPCKO# BOAN H KOHIE