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NPEAUCIIOBHE KO BTOPOMY HU3JAHHIO

Hacrosimee yue6Hoe pYKOBOACTBO BBIXOAHT B CBET Yepe3 NATh
Jiler Tocjle TePBOro ero M3faHmsl. 3a HcTekllee BpeMsi COBeTcKasl
THAPOreo0Jorus, Kak u Apyrue orpacau Hayku B CCCP, upessniuaii-
HO Brpocsa. Boabinoe BAHAHHE Ha PasBUTHE THAPOreOJOTHH OKa-
3a/10 KpYNHOe THAPOTeXHHUYECKOe CTPOHMTENbCTBO, OCYLIECTBJAeHHE
njaasa mpeo6pasoBaHus MPHPOIH, YCTPOACTBO JIECHBIX MOJE3alHT-
UBIX TIOJIOC M OPOCHTENIBHBIX CHCTEM, COOPYXKEHHe HOBLIX TOpPOJOB,
\0CeJIKOB, BOJIONPOBOIOB, HM3BLICKAHHA HAa MHHepaJbHble BOJLI
B CBSI3H C KYPOPTHO-CAHATOPHLIM CTPOMTENbCTBOM, Gypenue Ha pas-
JUYHbIE BH/LI MOJE3HBIX HCKOMAeMBIX H riayGokoe GypeHHe ONMOPHHIX
CKBaXKHH.

BesnuyecTBennas mporpaMma CTPOHTENILCTBA KOMMYHH3Ma, Hame-
yeHHass B Hcropuyeckux pewenusx XIX cvespa KIICC, seiasuraer
nepen Hamell Haykod, B TOM HYMCJe M Tepej rujaporeosiorueii, 6o/b-
IIHe W OTBeTCTBeHHHle 3anaun. Pewenus centsGpbckoro [lrenyma
LK KIICC, nocranosnenne [lnenyma LIK KIICC B mapre 1954 r.
06 OCBOEHHH LEJIHHHBIX H 3a/1eXHbIX 3eMesb MpeiycMaTpHBAIOT Ha-
PSLY C BCeMEpHLIM Das3BUTHEM TSXKeJOil MPOMBILJIEHHOCTH KPYTOil
NMOoAbeM NPOH3BOJCTBA MpPEIMETOB HapoaHoro motpe6/eHHs H mpo-
JYKTOB CeJIbCKOro xossiictBa. B ocyliecTBleHHH 3TOH NpOrpaMmbl
6osbllloe 3HAYEHHE HMEIOT THAPCreoJorHYeckue H HHIKeHepHO-reo-
JIOTHYECKHe M3bICKAHHUS, TAK KaK BCe BHAbI MPOH3BOACTBA TPebyloT
60JIbIIOr0 KOJHYecTBa BOJHL.

B COOTBeTCTBHH C HOBHIMH TPeGOBAHWAMH H H3MEHEHHSMH TNpoO-
rpaMMEl Kypca THAPOTeOJIOTHH KHHra MoABepryiach KOMMO3HUHOHHOM
nepepaGorke. Bonpockl MeTeoposiornu M THAPOJIOTHH, TO CPaBHEHHIO
C mepBbIM M3gaHWeM, H3Jaraiotcss B GoJlee COKpAlleHHOM BHAE; BLI-
JlefieHa raapa 06 OCHOBHBIX BHAAX JBHXKEHHS MOA3EMHBIX BOA H
rnaBa, TOCBSIIEHHAsl HCTOPHM PAa3BHTHA THAPOTreOJIOTHH; 3HauH-
TeNbHO nepepaGoTaHa M pacluMpeHa MOCJeNHss raaBa, TAe H3J0-
JKeHa MeTOJMKA THMIPOTeOJIOrHYeCKHX HCCJe/0BaHUM.

B npouecce pa6othl aBTOp MOJYYHI PAA LEHHHIX YKasaHHil OT
A. A. Jlyumwesoii, JI. C. Coxkonosa, JI. A. Uy6ykosa, 1. ®. Illze-
0BA, a TaKke OT PpElleH3eHTOB KHHIH — COTPYAHHKOB Kadeapbl
ruaporeosorud JIEHHHrPaACKOro TOPHOTO WHCTHTYTa (3aBeayioutHi
npod. H. U. Tonctuxun) u xadenpo obuieidl u AHHAMHYECKOi reo-
Jorun Ceepanosckoro ropHoro ictHtyta HMend B. B. Baxpywesa
(3aBenyiomuit npod. A. A. Manaxos). Beem aTuM JHIaM aBTop NpH-
HOCHT MCKPeHHIOI0 6/1aroapHoCTh.



ABTOp C NpH3HATENBHOCTHIO OTMEUAET TAKKE, YTO OH MOJYYHA
BaKHble COBeThl OT 3aBejyioulero Kadeapoi ruaporeosorun MIPU
npo¢. I'. H. Kamenckoro, kotopstii B3aa1 Ha ceGs TPy MO pefaKTH-
pPOBaHHIO 3TOM KHHIH.

Temnul pa3sutHs Bcex oTpachieit HapomHoro xossiicrea CCCP,
TPeGYIOUINX YYyacTHA THAPOreoJOroB, HACTOJNLKO BENHKH, uTO HEo6-
XOAMMO M B JaJjbHeillieM HeycTaHHO paboTaTh Hajg yJyulieHHEM
Kypca ruaporeojorun. Beem Jauuam, xotopble 6ymyT cofeficTBOBAThH
B 3TOH paboTe, aBTOp 3apaHee BbIPaXKaeT CBOIO 06/1aroxapHOCTS.

M3 NPEAUCJAOBHUSA K NMEPBOMY HU3JAHHUIO

[Tpennaraemoe PYKOBOACTBO NpeicTaBiseT coboit nepepaGoTan-
HBIH KOHCMEKT JieKuui mo Kypcy «O6umas ruaporeosorusi», KOTOPHIi
aBTOp YMTAJ B TeyeHHe HECKOJbKHX Jier B MOCKOBCKOM reoJioro-
paspefouHoM HHCTHTYTe MMeHH Opxounkuasze. B ocHoBy aToro
Kypca Obli1 moJoxeH yueGuuk @. II. Casapenckoro «['maporeosio-
rus», BhILIeAWHH AByMs u3ganusmu B 1934 u 1935 rr. Byayum
GOJLHEIM H He HMes BO3MOXXHOCTH NOATOTOBHTH TPeThe H3LaHHe,
@, T1. CaBapeHcKHH NpeJOXKuUJ aBTOpy B3sATh Ha cebs TPyA 0O
COCTaBJieHHIO HOBOro yueGHMKa MO TrHIPOreo/IOrHH, OCTaBHB 3a
coGoii obuiee pepaktuposaune ero. Bwmecte ¢ @. II. CaBapeHckHM
6bl1M HaMeyeHsl pasjiesbl, KOTOphle AOMKHHI GbTh mepepaboTaHsl
WM HAaNHCAHEL 3aHOBO C YYETOM IMOCAEAHHX THIPOre0JIOTHYeCKHX
HCCTel0BaHHIL.

[Tpexnespemennana cMeptb . I1. CaBapeHCKOro He MO3BOJIHJA
OCYLIECTBHTL COBMeCTHYI0O paboTy nanm yueGHuKOM. Bwlmu corsaco-
BaHbl JHIUb OOLIHE TMPHHIHMMHAJLHLIE YCTAHOBKH, KOTOPLIE JOJIMKHBI
GLITb TMOJIOXKEHBl B OCHOBY €ro COCTABJEHHS: MAKCHMaJbHOE OTpa-
’KeHHe YCMexoB THAPOTEOJIOTHH M comnpeleJbHbIX Hayk (ocoGeHHo
THAPCJIOrHH, METEOPOJIOTHH M KJAMMATOJOrHH), HachbilleHHe Yuel-
HHKA TeOJOTHYECKHM MAaTepHasJoOM, JIA TOro 4TOGbl MAPOreosoru-
YecKHe TNpPOLECCH MOXKHO OblIO OOBSCHATD HAa KOHKPETHHIX IpH-
Mepax.



BBENEHHE

I'maporeosoruss — Hayka O NPOHCXOMXKAEHNH, ABHXKEHHH, Pa3BH-
THH H pacrnpocTpaHeHHH NoJ3eMHLIX BOA B 3eMHOi Kope. OHa cmo-
co6CTBYeT PAalHOHANbHOMY HCIOJb30BAHHIO MOA3EMHEIX BOX, 3TOrO,
no BblpaKeHHi0 Kpynueilwwero pycckoro reonora A. I1. Kapnuu-
cKoro, «HauGoJiee JparoueHHoro Hckomaemoro». [naporeosorus —
OTPac/ib reoJIOTHH, H MOA3eMHble BOALI B Heil paccMaTpHBAIOTCS Ha
OCHOBE aHa/lH3a HCTOPHYECKOro Npolecca pasBHTHS 3eMHOH KOpH
B TeCHOH B3aHMOCBA3H C FOPHBIMH MOPOAAMH,

CoBerckast rHAPOreoJIoTHsl CTPEMHTCS pelIaTh 3afauy NOJHOLEH-
HOTO H3y4eHMs] M MCMOJb30BAHHA MOA3EMHBIX BOJ B MHTepecax maa-
HOBOrO COLHAJIMCTHYECKOro XO03sificTBa: A BoAOCHAGMKeHHs, THAPO-
TCXHHYECKOTrO CTPOHTENbCTBA, OPOIUEHHS, MNPOMBIIIEHHOCTH, KYy-
poptHo-canaTopHoro aeaa. Ot yuyeHusi o moaseMHBIX BOJAaxX, pac-
npocTpaHeHHOro 3a py6exoM, OHAa TPHHUHIHAMLHO OTJHYAETCH
WIHPOTOH OXBaTa NPHPOAHLIX ABJEHHI, cBs3aHHEIX ¢ QopMupoBa-
HHeM noa3eMHBIX BoJ. Tam yueHHe O MOA3eMHBIX BOLAX HMeeT OMH-
caTe/bHOe HanpaBs/eHHe; OHO JIHLIEHO HCTOPHYECKOI OCHOBHI, a B psiie
CTPaH THAPOreoJOrus Jake He BHIAEJSETCS B CaMOCTOATENbLHYIO
o6siacTb 3HaHKI H BKIIOYaercs B THAPOJOrHio. McTOYHHKH noiseMHbIX
BOA 4YacTO paccMarpHBAIOTCA KakK TNOAHHMAIOUHeca M3 [1yGOKHX
HeIp OTJeJbHbIe, U30JHPOBAHHbIE CTPYH, BHE BCSKOH CBSI3U C OKpY-
Karouleil reosoruueckoil 06cTaHOBKOI.

[TonzeMHble BOAEI, yyacTBywoulie B o6lIeM KpPyroBopoTe BOABL
B NpHPOJE, COCTABJASIOT TOJBKO YACTh BOJ HAalleil NMJIaHeThH, BCAeH-
CTBHE Yero NpH pelleHHH 3ajady THAPOreoJOrHH BO3HMKAeT Heo6GXo-
OHMOCTb TIDHUBJIEKATb CMEXHbIe HAyKH: METeOpOJIOTHIO H THAPOJO-
THIO, MOYBOBE/EHHE H JIMTOJOTHIO, BYJIKAHOJOTHIO H AP.

B ocHoBe coBeTcKoil rHAPOre0soOrny, Hapsiay ¢ reoJiorHes, Jexar:
FHIpaB/IHKA — HayKa O 3aKOHAX [ABUIKEHHs BOJI; T@OXHMIHSI — HayKa
0 XMMHUECKHX MpOLeccax B MHTPALMH aTOMOB B 3eMHOIl Kope; reotu-
8HKa — Hayka o (u3HuecKHX npoueccax Ha 3emae (puc. 1).

B HacTosilee BpeMsi COBeTCKas THAPOreoJIOrHA TNpeAcTaBaseT
co6oii KOMIUIEKCHYI0 HayKy, KOTOpasi BKJiOuaeT cJenyiollHe pas-
menbl: 1) ofuias THAPOreosorHs; 2) JAMHAMHKA TNOA3EMHBIX BOJ;
3) NMOMCKH M pa3BefKa NOA3EMHBIX BOJA; 4) THIDPOreoJOrHs MecTo-
POXKJEHHH TNOJIE3HBIX HCKOMAeMbiX; 5) perHoHajbHas THAPOreoJo-
rud; 6) yueHue 0 MHHepaJbHBIX BOJAaX.

Hacrosimiass KHHra OXBaThiBaeT TOJIKO TepBHI pa3fen ruapo-
reoJIOTHH, B KOTOPOM paccMaTpHBalOTcsi OGIIME BOMPOCH MHTAHHSA
H (OpMHPOBaHHA NOA3EMHEIX BOJ, BKJIOYAas THAPOMeTeopoJIoruye-
CKHMe YCJIOBHS, BJMfIOLIHE HAa peXHM H O6asaHc MOJA3eMHBIX BOA.
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3nech e HAIOTCA OCHOBH KJI&CCHCI)HK&IIHH MoJA3eMHBIX BOA H H3ja-

raercs MeTOJHKA IOJEBBIX THAPOreoJIOrH4eCKHX ChbeMOYHBIX pa6o1',
C KOTOPBIMH CTYIEHTHl 3HAKOMATCH Ha IPaKTHKe IIOCJe MpoXoxie-

HHUA Kypca o6uleil THAPOreoJIorHH.
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B Coserckom Colo3e BMmecte ¢ THIpOreosorueit
HOBasl OTPAacJ/ib IeOJIOTHH — HHXKeHepHasl reoJIOrHsl, IUHPOKO HCMOJb-

3ylollas rHApPOreosoruyeckHe metoAbl. MHorme BOmpochl, GaH3KHE

K THJPOre0JIOrMH, paccMaTpPHBAIOTCS B TPYHTOBEJEHUH H Mep3JOTO-

BeJ€HHH.



Frarasa 1

HCTOPHUYECKHN OYEPK PA3BHTHS
FTUAPOTEOJIOTHHU

Pasnoo6pasHble crnoco6bl HCNONb30BAHUS TOA3EMHBIX BOJA GBITH
HM3BECTHLI enle B JaJiekoil ApeBHocTH. Beasi B TeueHHe MHOTHX BEKOB
6ope0y 3a cBoe CyllecTBOBaHHe, cBOGOAY M HE3aBHCHMOCTb, COOpPY-
JKasi TOPOAa-KpPenocTH M JOPOrH, H3rOTOBJAS OPYAHS NPOH3BOACTBA,
JAoObiBasi MoJIe3Hble HCKOMaeMble, Opollas M oOcyluas 3eMJH, JIOAH
HayyHJIHCh paspelliaTh CJOMKHble TeXHHYECKHe BONPOCHI, CBfI3aHHbIE
€ BOJIOCHAGKeHHeM, CTPOHTEeNbCTBOM KaHAJOB H BhIBApKOil comH H3
paccosioB. CrapuHHbIE KanTaXKHbe COOPYMEHHs, COXpaHHBIUHECH
ray6okHe wWaxtel, 060pydoBaHHble PaccoOJONOLBEMHBIMH TpyGaMy,
MHOrQUHC/IEHHBIE KAPH3bl H KOJIOALBI B MyCThIHAX, YacTO 3aHeceH-
Hble TECKaMH, CBH/IETeJIbCTBYIOT O JIOBOJIbHO BBICOKOM MacCTepcTBe
CIelHalHCTOB Mo J00bIBaHHIO BOABI B NpOLULIEE Beka.

B ncropuu pa3BHTHA NpenCTaBIEHHI 0O MOJA3eMHBIX BOaX ¢
JpeBHEHIInX BpeMeH MOMKHO OTMETHTb TPH OCHOBHBIX HAaNpaBJeHwusl.
OpaHu yueHsle npuaepuBaaucs HH(GUABTPALUOHH O TeOPHH
NMPOHCXOXKJAEHHs BOJ, MoJiaras, 4YTO BCe IMOA3eMHBIE  BOMH
nuTaiorcsa atmocepHuIMH ocankami. Jlpyrie oObsICHAJH IpOHC-
XOXIEHHEe TMOA3EMHBIX BOJ KOHAEeHcalHeH BOJAFHEIX NapoB
BO3/lyXxa. TpeTbH CYMTAMH MOA3eMHLIE BOALI pe3yJbTaTOM MNPSAMOro
NPoHHKHOBeHHsT (M H ¢ /110 a LK H) MOPCKHX BOJ, C MNOC/eAylOlUleH
notepeil coseil W npeBpalleHHEM B IpecHble BOABL. TH B3rIALB
MeHAJIMCh B XOJle HCTODHH, HO TOCHO/JCTBYIOILeH TeopHeid Bcerjga
6bla HHQHILTPALMOHHAS,

, B ycnoBHAX NepBOGHITHO-OGIIHHHOTO CTPOA MNOJA3EMHble BOAH
YacTo OBLTH TPEAMETOM TMOKJIOHEHHS; HM MpPHIHCHIBAJHCh Cambie
¢aHTacTHUECKHE YCJIOBHSI 3apOKIEHHs, XOTH MCKYcCTBO /06hBaTh
BOIY CyLlecTBOBaJo B camble apesHue Bpemena (Kwurait, Erumer
H ap.). B snoxy npesueit ['peuun 1 Puma, B mepHoa pasBUTHA aHTHY-
Ho#t ¢hus10cOdHH, MOSBASIOTCA 3a4aTKH NEPBLIX HAayuHBIX MpelcTaBe-
HHIl 0 CBOHCTBAX NMPUPOAHLIX BOJ M O KPYroBopoTe BOJILI B NPHPOZE.
¥ Apucrorens u ero coBpemenHukoB (IV Bek fo H. 3.) MOKHO HaHTH
JIOBOJIbHO TMpPaBHJbHEIE CYKIEHHS O COOTHOIIEHHH MexK1y armocep-
HEIMH OCaJKaMH H peuHbIM cTOKOM. Mesi 0 MpOHCXOXKACHHH IOA3EM-
HHIX BOA 3a cueT HHQWIbTPALMH AaTMOC(EPHBIX OCAAKOB, SBJFIO-
mascsi OJHHM H3 [OCTHXKEHHIl JpeBHeil 3JJHHCKOH HayKH, H3JO-
XeHa B TpakraTe pHMckoro HHxenepa Mapka Burpysuo TIloi-
Jwo (I Bex mo H. 3.), mepeBefeHHOM HA pyccKHii #3blK B 1792—
1799 rr.

7



HHTepecHO OTMETHTb, UTO BHIIAIOIIHICS YYEHHI CPeIHEBEKOBOro
Vabekucrana (MaTeMaTHK, acTpoHoMm, reorpad, MHHepaJjor), ypo-
sKenen, Xopeama AGy-p-Paiixan an-Bupynu (937—1048), pewas ne-
KOTOpHIe BOMPOCH HCMOJB30BAHHA BOJ, YXe MPABHJIbHO OLEHHBAJ
pOJIb THAPOCTATHUECKOro AABJEHHS] B IBHXKEHHH II0J3e€MHBLIX BOJ.

B cpenune Beka, B (peofasIbHYIO 3M0XY, BOMPOCH! MPOHCXOMKACHHS
MOJ3eMHBIX BOJ B GOJIBLIMHCTBE CJyyaeB pa3pellajHch YMO3PHTeb-
HO, YHCTO CXOJIACTHYECKHM TYyTEM, H TOJbKO B 3moXy Bospokaenus
B 3anannoit EBpone HauMHAIOT NOABJAATLCS PaGoTH, NPEACTaBISIONIHE
co6oii passutue BarasaoB IMoanno u Bupynu. Boasiyio pois B nuTa-
HHH TOA3EMHBLIX BOA NpPHAaBan HHQHAbTPAUHH aTMocdepHBIX ocaj-
koB Bepuapa ITanncen (1510—1599). B konue XVII sexa IT. Ileppo
Gblia ciesiaHa mepBasi MOMBITKA KOJHYECTBEHHOrO MOJCYeTa BOJAHOrO
Gananca p. Censl. Hepe3a HeCKOJbKO JieT 3TOT mojcyer GBI yTOUHEH
U3BecTHBIM (Hu3nKoM . MapHOTTOM, KOTOPOTO YacTo He BIOJHE Crpa-
BeJIHBO CUHTAIOT co3jaTesieM HHQHIbTpauHoHHOH Teopun. Hjen
0 KpyropopoTe BOAHl B MPHPOAE H O NMHTAHHH MNOA3EMHBIX BOJ 3a
CyeT BHINAMAIOIIAX OcazkoB passuBan 3. lamnein (1656—1724),
paGoram KoToporo npupasaJ GoJbliioe 3HaueHHe akaja. B. M. Bep-
HaJcKuil,

Huduasrpannonnas Teopus Gosee BCero yAOBJAETBOpsia 3ampo-
caM NpPaKTHKH HCIOJb30BAaHHS NPECHBIX BOA A5 BOJAOCHAOMKeHHS.
Ona, HECOMHEHHO, JieKaja B OCHOBe BO33DeHHI MHOTHX CHelHaJH-
CTOB, TPOH3BOAMBIINX PaGOTH TMO 3aXBaTy MOA3EMHEIX BOA M Ha
TEPPHTOPHH Halleii CTPaHHL

Pycckue Jofu yMmelH CTPOHTBL BORONMPOBOJLI HA GoJiee BBHICOKOM
TeXHHYeCKOM ypoBHe, ueM B 3anannoii Espome. MoxHo npuBecTH
3ameuaresbHEIE NPHMEPEl CAMOTEYHOTO BOJOMPOBOAAa MOCKOBCKOro
kpemas (1633) wnu ¢ouranos [lerponsopua (Ilereproda). o na-
LHX JHeH YacTHYHO COXPAaHMJHCh BOZOMPOBOJABI, MOCTpoeHHble B XI
u XII Bekax B Kuese, HoBropoge u apyrux roposax. B XV—XVI
Bekax B Crapoit Pycce yie cyuectBoBaan TpyGONpOBOAE M3
LEHTPAILHOTO COJIEHOTO MCTOYHHKA B KaXKaylo OTAJbHYIO coJie-
BapHHLY.

YetpoficTBo KaHaJIoB, BOJIONPOBONOB H JPYTHX COOPYXKEHHil, npen-
HA3HAYEHHBIX JJS HCMOJNB30BAHHS MOA3EMHHIX BOXA, TpeboBaso Ha-
KOI/IeHHs: H OCOOLIeHHsi TpPaKTHYECKHX HaBhlkoB. Bosbuyio poJb
B H3YYEHHH NPHPOAHLIX GOraTcTB cTpaHel M 0OOOCIIEHHH INpaKTHYe-
cKoro ombita chirpana yupexnenunas [lerpom I Poccuiickas akane-
MHA HayK — ee 3KcmeAHuuH no uayyenuto Kacrmiickoro mops, Cu-
6upd, Kamuyatkn B Apyrux pafioHOB, cOCTaBJeHHe reorpa(uueckKux
Kapr u oOc/iefoBaHHe KDYNMHEIX HCTOYHHKOB TON3eMHBIX BOJ
(C. TI. KpamenunnukoB, H. H. Jlenexun, H. 5. O3epeuxoBcKuii,
H. I1. Poiukos, A. @, 3yes, Il. C. Ilannac u ap.).

OxHH M3 NepBHIX aKaJeMHKOB, TEHHAJbHBIA PYCCKHH yueHbIH
M. B. Jlomonocor (1711—1765), onepeauBuinii cBOUMH HIEAMH H
HCCNef0BAHHAMH MHOTHX HHOCTPAHHBEIX YYeHBIX TMOYTH Ha CTOJIETHE,
B cBOHX pa6oTax BBICKA3hIBaJl COOGPaKeHHSI MO HEKOTOPHIM BONPO-.
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caM METeOPOJIOTMH H TeOJIOTHH, GJIH3KHE K COBPeMeHHBIM B3TJIsiaM.
[To cyuiectBy ¢ pabor JloMoHOCOBa HAYMHAETCS HOBBLIH 3Tar Hayy-
HOro PAa3BHUTHUA IPEACTaBJeHHH o nojszeMHelx Bojax. OcoBeHHOCTbIO
3TOro IOC/ENOMOHOCOBCKOTO 3Tana fBJAeTCs SPKO BbIpaxeHHoe-
reoJIoro-re0OXMMHYECKOe HarpaB/eHHe B H3YYeHHH BOJHBIX DECypCoB.
B koune XVIII u mauane XIX BekoB Hayunbie uaen JIoMoHocoBa
npogosxan akaa. B. M. Cesepru.

PaspuTHe KamUTaJHCTHYECKHX OTHOWeHHT B Poccuu BH3BaJjO
MOBbLIIIEHHEe HHTEPeca K HCIOJIb30BaHHIO BOAHBIX PECYpPCOB.

B 1827 r. B TIlerepGypre Gblo OpraHH3oBaHO YmpaBsJjeHue:
reHepas-runporpaa, KOTopoe 3aHMMAJOCh CHCTEMaTHYECKHM H3y-
yeHHeM Mopeil u o3ep.

B 1874 r. npu nenapraMeHTe WIOCCEHHHIX H BOAHBIX MyTell co-
oflleHHs Hayana paboTare cneuuasnbHas KOMHCCHS MOA PYKOBOA-
creoM [1. A. Pajeesa mo MIaHOMEPHOMY H3Y4YeHHIO PYCCKHX peK H
osep. IlpuMepHo K 3TOMy 2Ke BpeMeHH OTHOCSTCA paBoThl MO Ocy-
wenuio. 6oot B Gacceiine p. Ilpunatu, MenuopaTHBHEle paGoThl Ha
KaBkaze u B TypkecraHe, a Takxe OpraHu3alusl ClelHaJbHBIX JKC-
nefuMUHi B 3acylyuBble paitonsl tora Poccun. [llupokoe pacnpocrpa-
HeHHe nproOperaer OypeHue apreauanckux koaopues (H. A. Tomos-
KHHCKHH H Jp.).

B 1882 r. 6u1 yupexaen PoccHiiCKHII reoNOrHYecKHit KOMHTET,
B 3ajauyd KOTOPOTO BXOAWJIO COCTABJEHHE TIeoJOrHYecKoH KapThl
crpanbl. COTPYIAHHKH 3TOrO KOMHTETa, KPYMHbIE T'eOJIOTH TOTO Bpe-
menn M. B. Mymxeroe, C. H. Hukntuu, H. A. CokosioB u np., BhI-
MOJIHUAH  PAJ HHTEPECHBLIX THAPOreo/IOrHYEeCKHX HCCJedoBaHHil, He
MNOTepsiBIINX CBOEro 3HayeHHsi A0 Hawux Axeil. M. B. Mymkertos
H3JI0XKHJI OCHOBHl YUYeHHsl O MOA3€MHBIX BOJax B OTAENbHOH Triase
cBoero yuefHuka «Puznueckas reosorus» (1900), npuuem mmHpoko
HCMOJIL30BA/ OTEYeCTBEHHBle MaTepHaJbl H Pe3yJbTaThl JIMYHO TPO-
BeJleHHbIX HM3BICKAHHHA KaK 1O INpecHLM, TAK H [0 MHHepaJbHLIM
BOJAM.

B mocnenHeii yeTBepTH NPOLIJIOro BeKa OTMeyaeTcs HHTEHCHBHOE
pasBHTHE OTeyecTBeHHOM reorpaduueckoii vayku (paborat 1. H. Any-
ypna, A. M. Boefikosa, I1. 1. Cemenopa-TsaHiIauckoro), okasasiiee
HECOMHEHHOE BJIHSHHE M Ha yueHHe O MoA3eMHbIX Bomax. B 1884 r.
nosiguJack u3sectHas paGora cospatens knumaronoruu A. M. Boeil-
kosa «Knumatsl 3eMHoro mapa» (nepeusnana B 1948 r. Axamemuei
Hayk CCCP), rme ocpewaiorcsi 3aKOHOMEPHOCTH PacnpoCTpaHeHHs
Pa3/iuHLIX KJUMATOB H MNOAYEPKHBAGTCS 3HAUueHHe KIHMATHYECKHX
thakropos i pexkuma Bon, cylw. dta paGota npeacTapseT ocobbli
HHTepeC AJs THAPOreoJoros, TaKk Kak INaBHOe BHHMaHHE YAeJseTcs
B Heil TeM mpoueccaM, OT KOTOPLIX 3aBHCHT IEpeMelleHHe BO3Jyll-
HBIX MacC H peXuMm BIard B atmocdepe.

Bosbuioe 3HaueHne AMsl Pa3BUTHS THAPOTEOJOTHH HMeNH paboThl
pykopoaumoi JI. A, Tuano «IKCnegulMy Mo HCCAeJOBAHHAM HCTOH-
HUKOB raaBHefiunx pek Esponeiickoit Pocenny» (1894—1903), naua-
THle B CBA3H C HEJOPOAOM XJeGOB H 3acCyXaMmH.



B pesyastrate 3tux pabGor O6wuio omy6auxkoBano 40 Xopouo
O(OPMIEHHBIX OTYETOB C XapPaKTEPHCTHKON THICOMETPHYECKHX, Moy-
BeHHO-60TAHHYECKHX M THAPOJOrHYECKHX YCJOBHHl OTIenbHBIX Gac-
cefinoB (Boarn, Oxu, Juenpa u ap.). [loaseMHble BOA H3y4aJHCh
C. H. HukuTHHEIM, KOTOpHIl yCT2HOBHJ CBfi3b pPacnpocTpaHeHHs
TPYHTOBBIX H apTe3HAaHCKHX BOJA ¢ €CTeCTBEHHO-HCTOPHYECKHMH
ycnoBusiMH paitonos, OG6uiHe BONPOCH! THAPOTeOJOTHH H3JIOKEHBI HM
B MHTEPECHOM MONYJspDHOM ouepke «['DyHTOBEle M apTe3HaHCKHE
BoAnl Ha Pycckoit paBuune» (1900). C. H. Hukuruubim Brepsbie
Bblgesen MockoBekuit apresnaHckuii Gacceiin. Ilpu ero ke ywactuu
B 1887—1888 rr. nmpoM3BOAMJHCL [eTaJbHble THAPOreoJorHyeckHe
H3LICKAHHS C ONBITHEIMH OTKAYKaMH H HaOJIOJEHHSIMH 3a PEXHMOM
TPYHTOBBEIX BOAX NPH ycTpoficTBe MBITHIIHHCKOrO BOAOMPOBOAA B OK-
pectHocTsiXx MockBsat.

Bosbuiyio posb  cHrpanu paGoThl BuAAKIIErocs IMOYBOBeLa
B. B. JdokyudeBa (1846—1903), kotopble 3aBoeBa/ii pycCKOMy IOY-
BOBEJEHHIO mepBoe Mecto B MHpe («Pycckumit uepuozem», «Hamu
cTeny npexae M Temepb», «CrnocoGel 00pasoBaHHs PEYHBIX JIOJTHH
Esponeiickoit Poccuu», «K yuennio o 30Hax npupoAsl» H Ip.).
Fay6oko u miaofoTBopHo ObUIO BJAMSHHE [JOKy4aeBCKOH LIKOJIBI Ha
BCe OOJIACTH eCTeCTBO3HAHWS, B TOM YHCJe H Ha THAPOreoJIOTHIO;
B 0COGEHHOCTH OHO OTPa3sH/JOCh Ha Pas3sBHUTHH HAEH O S30HAJBHOCTH
HOA3eMHBIX BOJ.

B konue XIX u mavase XX BeKoB MHTEpPecHble TeOTepMHUECKHe
Habalofenuss 3a MOA3eMHBIMEH Bojamu nposoauan JI. A. fluescknit
u A. Jl. Cronnesny. Ilocnenunit MHOro cienaj Takike s yrnops-
NOYEHHS OXPaHBI MOJA3eMHBIX BOI.

Kak yxe ykaswlBasoch Bhlle, YUeHHe O NMOA3EMHBIX BOJAaxX pas-
BHBAJIOCh TVIaBHBIM 06pa3oM Ha OCHOBE MH(HIBTPALMOHHOH TEOpHH.
OaHaxko HeKOTOpble yueHble MbITAJHCH JOKa3aThb, YTO IVIABHYIO POJlb
B MHTAHUH TOA3EMHBIX BOJ HrpaeT He HHOHIbTPALHUA aTMOC(HepHBIX
‘OCaJKOB, a KOHAEHCAIHsA BOASIHBIX MAPOB.

B 1877 r. nemenknii umxenep O. Qosbrep Ha cbeslie HHKEHe-
poB Bo ®pankdypre-ua-Maiine cgenan Aok1ag 0 KOHAeHCAIHOHHOM
NPOHCXOXK/JAEHHH MOA3eMHBIX BOJ, KOTOPHIH BEI3BAJ OMKHBJIEHHbIE
oTKAHKH. OH pellnTesIbHO BO3paKaJs NPOTHB BO3MOXKHOCTH IPOMC-
XOM/IEHHST TMOA3EMHBIX BOA 3a C4YeT HHOHAbTPAUMH aTMOC(EpHBIX
0CajlkOB, YKa3blBasl HA TO, UTO Ja)Ke HHTEHCHBHBIE OCAJKH HE Mpo-
HHKAIOT B MouBy ruay6Goko. oknag Posbrepa, Xorst H OGBLT MOALED-
aH HEKOTOPBIMH HCCJeoBaTeNsiMH, B 0OIMeM INOABeprcs pPeskoi
KpuTHKe. K decTn pycckux mccaenosaresiefi Halo OTMETHTb, YTO OHH
He nocienoBann 3a Poabrepom.

B nepuox 1907—1919 rr., Ha ocHOBaHMH HHTEPECHO 3ajyMaH-
HBIX H TUATEJNbHO BRINOJIHEHHBIX JKCNepPHMeHTaJbHBIX HCCJIenoBa-
HHH, BbUlalommiics pycckuit nousosen-¢pmauk A. @. JleGenes
paspaboTa] BONPOCH MexaHW3Ma IepeMellleHHs BOIABI B TMOYBe, ocBe-
THJ HCTHHHYIO pOJb KOHJAEHCAlHH BOJAAHLIX Napos B NHTAHHH
TOYBEHHBIX H TPYHTOBBIX BOJ H BBIAEJIHJ pasJuuHble BHIALI BOJAM

10



g mouBaX H TOPHEIX mopojax. BuiBoam JleGenesa Owliv orpom-
HBIM HLIAroM Brepea II0 CPaBHEHHIO C paHee CYHIECTBOBaBIIHMH
npencrasaennsamu. Kommencauuonnas reopust Posbrepa Oblia HM
pasoﬁnaqeﬂa KakK 4YHCTO YMO3pHTE/JbHOe 3aK/loueHue, He IOJAKper-
JieHHOe HHKAKHMH Cepbe3HbIMH HaOMIOAeHUSIMH H 3KCIIEDHMEHTaMH.

KiHTepecublM MOMEHTOM
8 PA3BHTHH IPEJICTABJIEHHH
O TMPHUPOIE MOA3EMHBIX BOL
FABJASICTCH TaKyKe HEKOTO-
poe OKHBIEHHe B Hauaje
XX Beka B3TJIAMOB Ha MOJI-
3eMHBIe BOJAbI KaK Ha Tpo-
IYKT MarMaTHYeCcKHX TIpo-
ueccos. Jeno B TOM, HYTO
eute B kKouue XVIII u nHa-
yaje XIX BexkoB B 3anaj-
Hoil EBpone passepHyJsach
oXecTtoueHHas GopbOa JBYX
HampaeJieHHil B TeOJIOTHH:
BYJIKAHH3MA W HENTYHH3MA.
Ilpeacrasutenn  mepBoro
HanpapJeHHs OOJBIIOE 3Ha-
YeHWe B NpoLEccax pasBH-
THAL 3eMHOH KOPBl NpPUIH-
ChIBaJIH BYJIKAHHUECKHM
SIBJICHHAM, TPeICTABHTENH
BTODOTr0 HampaBJeHHs CTa-
paJjuch OGDBACHUTHE Te IKe
SABJIEHHST JIeATENBbHOCTBIO
MHPOBOrO OKeaHa U MoBepX-
HoCTHbIX Bo#. Dopwba 3ra
B kouue XIX Beka He- A. ®. Jle6enen (1882—1936)
CKOJIBKO 3aTHXJa, HO OTro-

JIOCKH €@ MOXKHO HaHTH /10 CHX IIOp BO MHOTHX Ie0JIOTHMYECKHX H M-
poreoJiorqueckux pa6orax. :

B runporeosorny yejieueHHe BYJKAHH3MOM MPOSBHIOCH B BO3HHK-
HOBeHHMH B Hauase XX BeKa TaK HasLIBAGMOH TEOPHH «IOBEHHJILHBIX»
BOA. Ta TEOPHS MPOUCXOMKAEHHS MOJ3eMHBIX BOJ H3 IMyGOKHX Help
MOJIYUHJIa IIHPOKOe PaclpocTpaHeHHe B HAYUHBIX Kpyrax mocje [0o-
Kaaga, npountadHoro B 1902 r. Ha cwe3ne ecTecTBOHCIBITATENCH H
Bpaueil B Kapac6Gase BeHCKHM Ieo/ioroM J. 310CCOM.

3. 3ioce mpuBes pAL MOKA3aTEJbCTB O CBA3H HEKOTOPBIX MHHe-
PaslbHEIX BOI C pacl/aB/eHHOH BA3KOH MarmMod, B H300HJHH IPO-
NHTaHHON pa3MUYHBIMH Ta3000pasHeIMH mpoaykramu. Ilo mepe ox-
JIAXK/IeHUA MArMbl 5TH NPOLYKThI HAUMHAIOT BbLAEJSIThCS M, I0MNanasn
B ob6aactd c Gosiee HH3KMUMHU TeMIepaTypamMH, KOHAEHCHPOBATLCH,
obpa3ys BeH ﬁﬁ.n;‘bnb;e (T. €. JeBCTBEHHLIE) BOABI, KOTOpHIE

1
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B BH/le HCTOYHHKOB BHIXOJASIT Ha 3eMHYIO MOBEPXHOCTb, B OT/HYHE
OT HHX, BOAHI arMocepHoro mnpoucxomaeHus 3. 3i0cc Has3saa
Balo3HBMH (OT JaTHHCKOro caosa vadere — 6ay:knaTh).

Hnes 3iocca BeTpeTuna, ¢ OJHONH CTOPOHBI, MOMAEPKKY, ¢ APY-
roif, — pAx KpHTHUecKHX 3aMeuanuit. OHM McclenoBaTe/ln HOKAa3hbi-
Ba/lH, YTO KaxKJasi NMopofa MarMaTHYECKOro MPOHCXOXKIEHHS TPH
HarpeBaHHH B 0e3BO3AYLIHOM INPOCTPAHCTBE OO KPaCHOro KaJieHHs
Bhlfe/isieT BMecTe ¢ HEKOTOPLIMH rasamu W soay. Lpyrune orpuuanu
NPUCYTCTBHE IOBEHHJLHOH BOABI Cpeld TPOAYKTOB BYJKAHHUECKHX
H3BepXKeHHil W JeJaJi H3 CBOHX HaO/IOJeHHH BbIBOg © 6Ge3BOMHO-
CTH CaMOM MarMel. '

B u3pectnoit cBopuoit paGoTe, MOCBSIIEHHON MHHEpPAJbHHIM BO-
nam B Poccun, A. Il. I'epacumos (1920) ormerun: «Tpyauo npu-
MIDPHTb 3TH NPOTHBOpPEUHs, HO, Ka)KeTcsl, Ha OCHOBaHHH BCEll CYMMbI
H3BeCTHhIX (DaKTOB, NPaBHJIbHEEe CUHTATH BO3MOXKHBIM  CYIIECT-
BOBaHHe MapoB BOJHI B Marme, OTKylda yxXe, Kak JOTHYecKoe CJes-
CTBHe, BHITEKaeT HeoOXOAMMOCThH CYLUECTBOBAHHS IOBEHHWJILHOH BOJbI
Ha nosepxHOCTH». IIpaBaa, loBeHHJbHAs Boja TNPH MOLbeMe Ha IO-
BepXHOCTb JoJ2KHa pa3GaBuThCl NOBepXHocTHOi. B pesyawsrare
B MHHepaJibHoM HcTounuKe, no A. IT. [epacumoBy, «...Mbl Gyldem
HMeTb IOBEHHJbHBIC Fasbl M COJIM, PAcTBOPeHHble B IOBEHHJIbHOH
BO/le, pasbaBieHHO{l BOZOI IIOBEPXHOCTHOI, M CaM MHHEpaJbHbIH
HCTCUHHK MOJYYHT XapaKkTep CMelIaHHOro».

Mnen, Bhickasanusle 3. 3loccoMm, NMEepBOHAYANLHO AaBIlIHe TOJ-
4oK paspaboTke psjga npo6/eM, BCKOpe NPEBPATHINCh B TOPMO3
17151 Pa3BMTHA TPaBHJbHBIX NPeACTaBJaeHHi o mpupode Boiw. Ho u
JO Hawwux jHeil, ocofeHHO Cpefd reoJoros, H3y4yaloUHX THApOTep-
MaJbHble MEeCTOPOMAEHHs, COXPAaHUIHCh TPHBEPXKEHIBl TEOPHH HOBe-
HHJBHBEIX BOJI, XOTH JOKa3aTeJbCTBA CYIIECTBOBAHHA MNOC/HEJHHX C
TH/JPOTe0JIOTHYeCKOH TOUKH 3peHHs BecbMa HeyOedHTelblbl.

ITocne OxTaGpbeKoil COLHAMMCTHYECKON PEeBOJIIOLHH IS THAPO-
reoJIOrHH HACTYMHJ TMEpHOJ BCECTOPOHHErO PA3BHTHSI B CBA3U C TEM,
uTo rMAporeosorus Oblia TOCTaBleHa Ha CayXO0y HapoIHOMY XoO-
ssilctBy. He6biBaso wMpokuit pasmMax MOJy4HsIH THAPOreoJoruue-
CKHe HCCIeJOBAHHs, HanpaBJeHHble K paspellieHHIO CaMblX pasJny-
HBIX NPAKTHYECKHX 3ajau: NMOHCKH H pa3BelKa NOJ3EMHBIX BOI AJA
HCNOJIb30BAHHS HX B TNPOMBLILLIEHHOCTH M Ce/lbCKOM XO3siicTBe;
u3yueHHe OGBOJAHCHHOCTH MECTOPOXKJAEHHI TOJIe3HBIX HCKOmae-
MEX B Gope6a ¢ PyJHHYHBIMH BOJZAMH; THIPOTeOJOrHYECKHe Hecle-
JOBaHuA PaHOHOB IMAPOTEXHHYECKOTO CTPOHTEJNbCTBA H HCKYCCTBEH-
HOTO OPOLIEHHsI; MOMCKH M pa3Befka MHHEpaJbHBIX BOA JeueGHOro
3HAYEHHS.

Bonbloe mnogZoTBOpHOe BJHSIHAE Ha pas3sBUTHE THIPOTEOJOTHH
OKA3aJ0 CO3laHHWe psla Hay4YHO-HCCAENOBATENbCKHX OpraHusanui
(uacruryros BCETHMHIEO, BOATEO, JlaGopaTopHH THAPOreoJio-
ruyeckux npobiem Axagemun Hayk CCCP, Tumponormyeckoro HH-
CTHTYTa, KYPOPTHHIX HHCTHTYTOB), a TaKxKe YupexKIeHHe THIpOreo-
JIOTHYECKOH crnenuajsbHocTH B MockoBckoit TroOpHOH —akajeMHH
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(1920), a 3atem u B Apyrux Bysax. B mocienyiomse roap Gbiia
co31aHa IUMPOKas ceThb HabJIofaTe/bHbIX CTAHUMH, KOHTPOJHPYIO-
[IHX KH3Hb TMOA3EMHEIX BOJ.

Pa6ora MHOTOYHMCJIEHHBIX OTPSA0B THAPOre0JIOrOB B Pa3/HYHBIX
pafionax CCCP poctaBH/ia OTPOMHEII MaTepHas, Ha OCHOBE KOTO-
poro chOpMHPOBANKCH IJIABHEIHe OTPACAH COBETCKOIl IHAPOreoJo-
THH H TOSIBUIACE BO3MOMK-

HOCTb COCTaBHTb [HJPOreo- T

Jiornueckyio kapty CCCP.
OcoGenno GoJIBILOI BKJIAM
B HayKy BHeCJH COBETCKHe
yueHoie: H. @. TlorpeGoe,
B. C. WUnbun, &. I1. Ca-
papenckuii 1 A. H. Cewmu-
XaToB.

H. ®. TIlorpeGos wusy-
YaJl MNON3eMHble BOJABI CH-
JYPHUCKOrO  IJaTo  TOJ
Jlenuurpagom u  onen-
Koro OGacceiiHa, nccaeno-
BaJ OMNOJ3HH IOXKHOro Oe-
pera Kpoima. OH Brnepsole,
OpraHu30BaJ  THAPOreoJo-
rHYeckyio cexuuio B Ieo-
JIOTHYECKOM  KOMMTETE H
6bl1 TepBbIM  ee mpexce-
JaTeneM.

H3 paGor B. C. HUabn-
Ha cJelyeT OTMETHTb OpH-
THHAJbHOE  HCCJel0BaHHe
70 TPYHTOBLIM BOJaM, B
KOTOpOM EMepBhle  GBLIH
C(hOpMYJIHPOBAHEI MpHH-
UHNBl HX PpafioHHPOBaHMUS

H 30HANBHOCTH IJIf TeppH- &®. 1. CaBapenckuii (1881 —-1946)
Topud Esponefickoit yactu
CCCP.

®. II. CapapeHckuii — rayGokuii HccsieoBaTe/lb JOKy4aeBCKO#
wkossl. MaTepecksl pesyasTatsl ero uccaenosanunii B Kypa-Apakcu-
CKOii HH3MEHHOCTH 3aKaBKasbsl B CBf3H C PEKOHCTPYKLHeil HppHra-
LHOHHBIX CHCTEM JIJIl PacLIMpeHHs OpPOIUAEMBIX XJIOMKOBHIX 3eMeJib.
STH MccaefoBaHHS BMecTe C paHHHMHM paGoramu CapapeHcKOro
B [Tpukacnuiickoii HH3MEHHOCTH NOJIOKHJIH Hayano paspaboTke Mpo-
6aeMel (hOpMHPOBaHHS TPYHTOBHIX BOJ B 3aCYUITHUBLIX 06.1acTAX.

®. TI. CaBapeHckuil 6Bl aBTOPOM MNEPBOTO COBETCKOro Yyuel-
HHKa 10 IHApPOreosIOrHH, NOCTPOeHHOro Ha GoraTeiileM OTeUecTBeH-
HOM MaTepHaje H JOCTHXEHHAX COBETCKOH T'MApPOreoJorHYecKoi
TmpaKTHKH. B 3TOM yyeGHHMKe NPHUBENEHH OpPHIHHAJbHLEIE HayuHble
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06001IeHHst aBTODA NO TPYHTOBLIM  BOJaM, MAAHO HHTEpecHoe
conocraB/ieHHe TNpoLeccoB HX (HOPMHPOBAHHS C HampapBJeHHEM
nouso00pa3oBaHHs H BHIBETPHBAHHS B Pa3JIHYHBIX NPHPOIHBIX 30HAX
CCCP.

ITepeoit csopHoit paGortoii Mo apTe3aWaHCKHM BOJAM SIBHJIACH
kaura A. H. Cemuxaroa «[loasemnnie Boast CCCP». B meii yera-
HOBJIeHA CBfI3b pacnpefeeHHsi apresaHckux BoJ Espomneiickoit
acth CCCP ¢ OCHOBHBIMH TEKTOHHYECKHMH CTPYKTYPaMH.

Ocobyio rpynmy cpeiau MOA3EMHEIX BOJA COCTaBJSAIOT MHHepPalb-
Hble BOABI, HMelolHe JeyeGHoe 3HAueHHe, DTH BOAHEI HCTIOMBL3YIOTCA
MHOTOYHC/JIEHHBIMH Kypoprami, o6pasyiomuma B CCCP obmup-
HYIO CeTb HApPOAHHIX 3/PaBHMIL. Y4eHHe O MHHEPaJbHBIX BOJAAX —
OfHA H3 BamHeHIUHX OTpacJell THAPOreoJoruH -— cozgano pabo-
tamu A. II. I'epacumora, H. H. Cnapanosa, H. HU. Toacruxmua,
A. M. OBunHHHKOBA H JP.

HHrepecnble JaHHBle O BOJAAX, 3aJeralouiux Ha GOJBIIHX TJIyOH-
Hax, MoJyueHsl B pe3yJibTaTe Gypenusi Ha Hedrth. Ha yuacTtkax ned-
TAHBIX MECTOPOXKAEeHHIT OBLIH OoOHApy:KeHbl MOA3eMHBIE BOIbl QUEHb
BBLICOKOH MHHepa/JH3aluuH (paccosbl) H cBO€OOPa3HOro XHMHYECKOro
cocTasa, OTJMYaloMlerocs npeobsajgadneM XJOPHCTHIX coJieil HaTpus,
MarHug W KaJjbliis ¥ OTHOCHTEJIbHO BBICOKHM coiepkaHHeM Gpoma,
HOAA M APYTHX PacCesiHHbIX 3J1eMEHTOB., YUYeHHe O BoAaX HeTAHBIX
MECTOpPOXKAEHHH COCTaBHJIO 0c00yl0 OTpac/ib THAPOreoJOrHu; eit
nocesumens pa6otel B. A. Cymuna u  ap. [any6Gokum GypeHuem
B pasauunbix paitonax CCCP ycTaHOBMEHO IIMPOKOE pacrnpocTpa-
HeHHe BBICOKOMHHEDA/IH30BAHHBIX MOA3EMHBIX BOA B TI/1YGOKHX C/OAX
ocafoyHEIX TOMLL. Boawl 3t npuoGpenu NPOMLILLIEHHOE 3HAYEHHE:
KaK HCTOYHAK MHHEPAJIbHOTO ChIpbSl /Il HEKOTOPHIX OTpaciedl Xu-
MHUYECKOil NMPOMBIILIJIEHHOCTH.

Psig TeoperuueckHx BOMPOCOB, KacaloNUMXCA IPOTHO3a H3MeHe-
HU peHMa MOA3eMHBIX BOJ, OLLT paspeiled NPH KPYMHOM TFHAPO-
TeXHHYECKOM CTPOMTE/NbCTBE H YCTPOMCTBE OPOCHTE/ILHBIX CHCTEM.
3anpochl THAPOTEXHHYECKOrO CTPOHTEJNLCTBA TIPHBEAH K pPELICHHIO:
pfila HOBHIX 3ajlau, CBSA3aHHLIX ¢ (QHUIbTPALKEll M NMOANOPOM TPYHTO-
Beix Bon (I. H. Kamenckuit, H. H. Bunneman, I1. §1. TTony6apu-
nosa-Kounna, ®. B. Heabcou-CkopusikoB). ['Haporeosornueckne
paboTEl Ha OPOCHTEJAbHBIX cHcTeMax 3akaBkasbsg M Cpeauelt Asum
OCBETHIH npobseMy (OPMHPOBAHHA TPYHTOBBIX BOJ B YCJOBHAX
KOHTHHeHTaJbHOro 3acojedus. M. M. KpeuloseiM paspaGaTeiBajiach
METOIHKa HCCJeJoBaHus pexuma M OajsaHca TPYHTOBLIX BOX OpoO-
IIAEMbIX 3EMeJIb,

YyacTHe THAPOreosorOB B TOPHHIX pafoTax MpHBENO K pas3BH-
THIO Y4EHHSl O PYAHHYHBLIX BOJAax Kak ocoBoii OTpacjiH IHAPOreoJo-
THH, H3YYalolleH YCJIOBHS OGBOJHEHHS FOPHLIX BbIPaGOTOK H cTaBs-
uleit cBoeii 1esbio GopsOy ¢ pyanuuneiMH BoaamH (C. B. Tposu-
ckuit, [1. M. Lleroaes, C. I1. ITpoxopos, I1. 1. Knumentor u ap.).

Oco60 caefyeT OTMeTHTb pe3yJibTaThl THAPOreoJIOrHYecKoro H3y-
YeHHs MHOFOJIeTHedl («BeuHOMH») Mep3/ioThl, NMPEANPHHATOr0 B CBA3H

14



¢ HapOAHOXO3AHCTBEHHBIM OCBOCHHEM OGIIMPHBIX TepPHTOPHIl ceBepa
'n cesepo-Boctoka CCCP. CucrematHueckue MCCIeOBAHHS B 3TOil
‘o6aacTd TMPOBOAHJHCH MMOA pyKoBoacTBoM akaa. B. A. O6pyuesa
- KomuccHeil no H3yueHHIO «BeYHOi» Mep3/oThl NpH AKaIeMHH Hayk
CCCP, npeoGpasosannoii 3ateM B MHCTHTYT MepaJOTOBeIEHHS.
Croeo6pa3sublii THIpO-
Feo/IOTHYECKH  peKHM,
npHCyLLHi o61acTi «Bed-
HOH» Mep3JIOTH, OCBe-
mlaercs B paGorax M. M.
CywmruHa, 0HOrO Hu3 oc-
HOBOTIOJIOKHHKOB  Mep3-
JIOTOBEJICHHS KaK HayKH.
ITogsemHBle BOABI 3TOl
o6sacTH H CBA3aHHBIE C
HUMH (H3UKO-TeoJ0THIe-
CKHe fIBJIEHHS COCTABHJIM
npeiMeT psjla HHTepec-
Hbix pabor H. M. Toncrn-
xuHa u Il. @. [lIBenona.
» OcHOBHl 11 H3yue-
HHst TIPHPOJIHBIX BOJ, 3eM-
HOI KOpBI CO37aJ1 aKaj.
B. M. Bepuajckuil, xoro-
puiil ofpatun BHMMAaHHC
Ha 3HAUeHHe Tepexona
BOJIbI H3 OJIHOTO (hu3Hue-
CKOrO COCTOSIHHSL B JAPYV-
roe M J0KasaJa BJHSHHE
9THX MepPeXo/0B HA XUMH-
YEeCKHil  COCTAB  BOJBL ,
OueHb BaXKHOE 3HAYEHUE B. M. Bepuanckuit (1863 —1945)
HMeer moJioxkeHue Bep-
HaJICKOrO O TOM, YTO NMPUPOJHEIE BOJHI C/ELyeT paccMaTpHBaTh Kak
rasoBble PacTBOPHI, NPHYEM KaKaas BOJa XapaKTepHusyercst onpene-
JIEHHBIM KOJIHYecTBOM M coctasom rasos. B. M. Bepuaackuii yxkasan
Ha JUIHTeNBbHOCTh TeoJIOrHYecKoro Kpyrosopora Boael. Oco6oe BHH-
MaHue OH ofpamjajJ Ha TOJABHXKHbIE PABHOBCCHSA, KOTOpLIE Cyuie-
CTBYIOT M@y NPAPOAHLIMH BOJAMH, TBEePIALIMH Te/laMH, rasamMH H
HBbIM BellecTBOM.«OH pasBua yuyeHue o Guocepe kKak o coepe,
B KOTODOii MPOHCXOAAT OCHOBHBIE mpolecchl (JOPMHPOBAHHS XUMHYE-
CKOro cocrasa IojiseMHBIX Boj. Hakouweln, oH cosmas paguo/oruio
H yKasaJ Ha 3HayeHHe PAaJAHOAKTHBHHIX 3/€MEHTOB B TMOA3eMHbLIX
BOJAaX Kak TmoKasartejeil Bo3pacra nocaeanux. Takum ofpasom,
B. U. Bepraackuii mo mpaBy MOKeT CYMTATbCA OIHHM M3 OCHOBOIMO-
JIOXKHAKOB TO# o6/1acTH 3HaHWil, KOTOpas B HacTosllee BpeMs IoJy-
YHJIa Ha3BaHHe THAPOTeOoXHMHH. MHoro HHTepecHhX paboT
B 3T0# 06aacTH npHHaAAexuT yueHuky B. M. Bepuaackoro A. I1. Bu-
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Horpanosy u A. H. ByneeBy. Xumuueckuii coctaB BOABI peK LIHPOKO
-ocBelleH B pabGorax O. A. Anexkuna, KOTOPHIM COCTaBJIEHO MEpBOE
PYKOBOJCTBO No ruapoxaMun (1948).

Bosbiioe BausiHue Ha Pa3BHTHEe T'MAPOTEOJIOTHH OKasaJH paGoTH
KPYMHeIHX cOBeTCKHX yueHblXx — akaa. A. E. ®depcmana u akam.
A. 1. ApxaHreabCKoro.

A. E. ®epcman (1883—1945) BHZesqus B 3eMHON KOpe reoxu-
'MHUECKHEe CHCTeMBl, CBfi3aHHHle ¢ (paszamMu HaunGosee HHTEHCHBHLIX
TeKTOHHYECKHX JABHKEHHIl H C KJHMaTHUYeCKHMH ycaoBHsAMH. MM pas-
“paboTaHbl MOHATHA O IeOXHMHYECKHX MOsicaxX, MOJX, V3aax, 31moxax
H T. m. OTn HAeH GBUIH C YCNeXOM HCMOIb30BaHbl MPH YCTAHOBJICHHH
3aKOHOMEepHOCTel pacrpocTpaHeHH s IVIaBHelIHX TeHeTHUeCKHX THIIOB
noazemubix BoA. A. E. ®epcman paccMoTpen mMoBelleHHe KaXJoro
XMMHUECKOrD 3JeMeHTa NepHOIAHYecKol cHcTeMbl Menjeneesa u co-
3/aJ1 TeOIHEPreTHYeCKYyl0 TEOPHIO; NPH 3TOM OH pacCMaTpHBal Bce
npouecchl B AHHAMHKE H MacTepCKH PHCOBAJ HanpaBJeHHe NpoIec-
-COB B pasjIHUHBIX NMPUPOJHBIX oOctaHoBKax. He Gyayuu ruaporeoJo-
roM, PepcMaH Mo cyuiecTsy nepBblil MPOH3BEA MCTOPHUYECKHI aHAJH3
THAPOTEOJIOTHYECKHX TNPOLECCOB HA TIPHMepe OJHOrO MeCTOpOoXK/e-
‘HHs1 penkux snementoB Cpexnedl Asum.

Hs tpynos A. JI. Apxanreasckoro (1879—1940) mns wmccaenona-
Teslell MoA3eMHbIX BOX HauGOJBIIHI HHTepec NMpeacTaBIfiOT IBe pa-
‘60Thl: «YcaoBus oGpa3zoBanus HeptH Ha CesepHom Kaskase» (1927),
ynocroennas npemun umenn B. M. Jlenuna, u «CpaBHHTE/IbHO-JTHTO-
JIOTHYECKHEe HCCJe0BaHHsI MO BOMPOCY O NMPOHUCXOXKAEHUH NMOA3eMHBIX
BOJI TPO3HEHCKHX He(TAHEIX MECTOPOXKAeHH», HAMHCAHHAS B COABTOD-
ctBe ¢ D. C. 3anmanzon (1931). B nocnenneit paGote aBTOpHI Ae/1al0T
BBIBOJI, UTO «IOJA3eMHble BOALI He(TAHBIX MecTOpoxiennit [posne-
CKOro paioHa, a BEPOSATHO H IPYyrux mecropoxaenuit CepepHoro Kas-
Kas3a, Mo CBOEMY XHMHYECKOMY COCTaBy HHYEM CYIIECTBeHHBLIM He
“OTJIMYAIOTCA OT TeX PacTBOPOB, KOTOPHIE 3aKJIIOUAIOTCA BO BMeLlalo-
LIMX BOJOHOCHEIE CJIOH TIJIMHHCTHIX Topozax». PactBophl Ke 3TH
«. ..MOryT GLITh OCTATKaMH 3aKIiouaBllieiics HeKorza B TVIHHAX MOp-
-CKOIl BOJIBI, KOTOpas MpeTepresa 4Ype3BhbYailHO CHJIbHbIE H3MEHEeHH,
TaK CKasaTb, Mepepoausiach NOJ BJAUSHHEM [pPOLECCOB NHAareHesa,
NpeBpallaouHX MOPCKOil HI B TOPHYIO mopoay». Mexanuam HaMene-
HHSI MOPCKOii BOJBI @BTOPHl PHCYIOT KaK 0OOGMeHHO-aacopOIHOHHbLH
Ipolece, CBA3AHHLIH C MOTJIOMIEHHEIM KOMIJIEKCOM HJIOB H MOPOJ.

A. JI. ApxaurenbCKuii B CBOMX pa6oTax o BoJax He()TAHLIX Me-
-CTOPOKIEHHH, To cyuiecTBy, passuean uaen akaix. H. U. Annpy-
copa (1861—1924), snauenwe HCC/AeIOBAHHH KOTOPOro OH Bcerza
BEICOKO lleHHJI. Hafo ckasath, YTO HEeKOTOpLIE HCCJEN0BATENH Hecnpa-
Be/JIHBO MPHIHCHIBAIOT MPHOPHTET B OTKPBITHH JPEBHHX NOrpeGeHHbIX
Box JIsny, Pomxepcy, ['edepy, Torna Kaxk B JeHCTBUTEJILHOCTH HaJlH-
yHe 3THX BOJ OBIJIO BrepBbie YCTAHOBIEGHO BBHIZAIOIIHMCA pyc-
ckum reosorom H. U. AnnpycoBeiM. B cBasu ¢ wM3yuenuem He-
oreHoBbix omioxenuil [Tpuuepromopckoit u ITpukacnuitckoit o6na-
creit AunpycoB He Mor He ofpaTHThb BHHMaHMS Ha Ty UPHPOIHYIO
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00CTaHOBKY, B KOTOpOil (opMHpYHTCs He(TsiHble 3aJexH, u yiKe
B 1907—1908 rr. oH 3auHTepecoBaJICd BOIaMH, CONPOBOKAAIOLUIHMH
’ 3tH 3anexu. K cokaseHuio, ero BHBOJABL ObIH ONyOJIHKOBAHBI
1 B MaJlo pacrnpocTpaHeHHOM ypHaJe («Tpyns Bakunckoro ora. Pyc-
ckoro TexH. o-Ba», 1908. Crarba «K Bompocy o NMpOHCXOXKIEHHH H
3 sajeranu Hedtu»). B AMepuke Hzes 06 «HCKOMAeMBIX», HJIH «pe-
JUKTOBBIX», BOJAX HAULIA IIHPOKOE PACIIPOCTPAHEHHEe, HO Pa3BHTHe
ee MOLNIO Mo YHCTO (QopMaJsbHOMY NYTH: Bce BHHMamue Oblio ofpa-
HIEHO Ha CHCTEMAaTH3allMIo XHMHYeCKHX aHaJH3CB BON He(TAHBIX
mecTopoxaeHuii Mo cxeMe Ilanrnmepa — Pomkepea.
B nocnepnee Bpemsa Hies” 06 yuacTHH JDEBHHX MODPCKHX BOJ
B (OpPMHPOBAaHHH XHMHUECKOTO COCTABa MHOTHX MOA3EMHBIX BOI
NoJlyynJia pasBHTHE B TPyAax psjfa COBETCKHX THAPOreoJoros
u rugporeoxumukos (K. M. Maxos, H. K. Urnaroeuu, A. H. Byrees
u Ap.).

- [IpoHHKHOBEHHE THAPOTEOJIHHAMHYECKHX H THIPOTeOXHMHYECKHX
HIeH B THIPOre0/IOrHio 00YCJI0BIIIO YCIIEIIHOS pa3pellerne npobueMbl
dopmupoBauus noAseMHeIX BoxA. Ilpu srtom Bakueiilllee 3HaueHHe
HMeJI0 YCTAHOBJNEHHe THAPOXHMHUYECKOH B3O0HAJBHOCTH apre-
3MaHCKUX OacceflHOB, KoTopas BHepBhEle Onlia cGoOpMY/IHpPOBaHA
H. K. Uruaroeuuem u Haumwna oTpaxKeHwe B paboTax MHOTHX THIPO-
reosioros (T. I'l. Adanacees, ®. A. Makapeuko, A. U. Cuiun-Bek-
Juypud, H. W. Tonacruxuu, B. A. Cyaun, C. A. Hlarosun u Ap.).
B Gaccefinax pas/MYHOrO BO3pacTa H re0/JOrHYECKOro CTPOEHHS 30-
aJBHOCTh BOJ TMPOSRASETCS M0-PA3HOMY B 3aBHCHMOCTH OT CTaJHH
HX Pa3BHTHS M yCTAHABJIWBACTCA HA OCHOBAHHH KOMIVIEKCHOrO aHa-
Ju3a  (XHMHUECKOTO M Ta30BOr0 CcOCTaBa BOJ, CTeNeHH BOX00D-
MeHa H T. I.).

B paspaborke Ba:KHefIIIHX BONPOCOB IMHAMHMKH H peXHMa TMOJ-
3eMHEIX BOJl, a TaKxe (OPMHPOBAHHA HX OCHOBHBIX TI'eHETHUECKHX
tunoB Gosbiioe 3uavenne umetor paborsl . H. Kamenckoro, koTo-
polii paccmaTtpuBaer (GOPMHPOBAHHE I0JI3EMHBIX BOJ KaK pe3yJbrar
MOC/JTEIOBATEJBHOIO PA3BHUTHS IIPOIECCOB, NMPHOOpETABIIHX pa3ny-
Hble HATNPABJIEHHsI B 3aBHCHMOCTH OT TMEPBOHCTOUHHKA BOIH H KOH-
KPeTHO#l reo/IorHuecKoli 06CTaHOBKHA.

B Hacrosimee BpeMsi coBercKasi THADPOreoJIOTrHsl NPeNCTaBIsSeT CO-
OO CJAOXKHYIO OTPACIb TeOJOTHYECKOH HAYKH, OXBATHBAIOULYIO
G0JIBIIIOH KPYr BOMPOCOB TEOJOTHH, THAPOTEOXHMHH, AHHAMHKH NOA-
3eMHBIX BOJ, KOTOpPBHIe YCIELIHO paspeluaioTcs OGUIUMH YCHIHAMH
. O0JLIIOTO KOJIJICKTHBA THIPOTE0J0TOB.

T7732
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rarasa 2
OBIIHHA KPYIOBOPOT BOIAbl B NMNPUPOLE

Baaanc Boapl Ha 3emMHOM wape

Harpeaamie 3eMHOM NOBEPXHOCTH COJIHEUHBIM TEMJIOM BBI3LIBAECT
MOCTOSIHHBLE KPYrOBOPOT BJard B npupoze. Iloa BauaHueM 3TOrO Ha-
rpeBaHHsl MPOHCXOAMT HCIIApPEHHe BJArH C MOBEPXHOCTH OKeaHoB,
MOpei, peK, a Takike ¢ CyIIH H PacTHTeJbHOrO INOKPOBA, IpHYEM
B JaJbHelillleM BJiara KOHJEHCHpyeTcsl B aTMocdepe H Bhimajaer
e BuAe armocthepHuix ocankoB. Ocajiky, BHIABLINE Ha CyUly, YacTbio
HCIapAKTCA HEenocpeACTBEHHO C e ITOBEePXHOCTH, a 4acCTblo CTeKawT
B PeKH, MOpSl H OKeaHbl H HCHApPAIOTCA ¢ MOBEPXHOCTH TOCJENHHX.

Tekyuue BOJIEI, pasMuIBas CyIly, COBEPIIAIOT PaHAHO3HYi0 paboTy
paspymenns. B okeaH exerofiHo c6pachiBalOTCSl THICAYH MHJIJIHOHOB
TOHH BOJIbI C PACTBOPEHHLIMH B HeHl XMMHYECKHMHU BEIIECTBAMH, H3BJE--
YCHHBIMH M3 FOPHBIX TMOPOJ 1O NYyTH ABHXKeHHs. B pesyawrarte AiH-
TeJILHOrO IpoLecca H3BJeYeHHS ITHX BeleCTB MOpPcKas BoZa npHob-
peraer COJIeBOH COCTaB, CPaBHHTENbHO OJHOPOIHLIH B Tpeneaax
KPYIMHBIX OKeaHHYecKHX OacceHHOB M HECKOJBKO H3MEeHSIOMIHHCS
B MOPCKHX BOJloeMax, riiy6oKo BJAIOLIHXCA B CYLIY.

C passutHeM 3eMJH Kak IJIAHETHl H3MEHSIOTCH W (DU3HKO-reorpa-
(bnueckue yCJOBHSI 3eMHOH KOpPHI, 2 BMeCTe C TeM IPOHCXOAAT H3Me-
HeHHs B ouepraHuax GaccefiHOB H Baaroofopore. M3yuasi Kpyrosopot
BOJ/ILl B NIPHPOJie, HeOOXOAHMO NMPHHHUMATL BO BHHMaHHE 3TH H3MeHe-
HHS, KaK HeoOXOLHMO YYHTHIBATh H pAa3/IHYHLIC YCJIOBHSI M TEMIIEI
lIepeMeIIleHNs BJard B Pas3/IHYHBEIX 3BEHBSIX 3TOTO €IMHOr0 Ipolecca.

Econ nepeMelnende BJard B aTMocdepe U Ha MOBEPXHOCTH 3EMJH
coBepluaercs NOBOJNbHO GHICTPHIMH TeMIIAMH, TO B 3eMHOfl Kope OHO,
KaK TNpaBUIO, 3aMeIfeTcs MO Mepe MNOTpyKeHHsh Ha IVIyOHHY.
B caMoM moBepXHOCTHOM cJl0€ 3eMHOH KOPHI, B IOUBEHHOM CJIO€, TPO-
HCXOJIHT CJIOKHBEIH TNpOlecc NPOCAYHBAHUS BJIATM OT MOBEPXHOCTH
3eMJIH 0 YPOBHA noj3eMHEIX BoX. COGCTBEHHO NOJ3eMHBIE BOAL ABH-
raiorcsd 6ojlee MeIJIEHHBIMH TEeMIaMH [0 MOPHCTHIM TOPHBIM MOPOAAM.
or obsacTell MHTaHHA K 06GJAacTAM CTOKA, BHIXO/AS Ha MOBEPXHOCTH
3eMJIH B BHJIe MHOTOUHCJEHHBIX HCTOYHHKOB.*KpoMe Toro, B 3eMHoIil
KOpe MNPOHCXONMT emle GoJiee AJHTeJNbHBI TI'eOJOrHYECKHil mpouecc
MHIDallHH ToA3eMHblx BoA. [locenuuii o6ycsioBJeH TeM, UTO 4acTb
BOJIbl MOPCKHX 6accefiHOB YXOAMT B JOHHHIE HJOBHIE OCAJIKH, BHIOH3-
MeHsIeTCsl B Mpollecce JHareHesa ¥ MOKET JOJro COXPaHsATbCsl B rop-
HbIX MOPOJAX, NMOKa 3TH OCAJKH CHOBAa He BHIAIYT Ha NOBEPXHOCTL
3eMJIH H He TOJIBEPrHYTCS BO3JAEHCTBHIO TeKyuHx Boj, Tak B Kpyro-
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OpOT BJarn Bxoaar u Gosee ApepHHe Boabl. Hakowel, mMHOro BJaru
BPEMEHHO HCKJIIOUAeTCs H3 KPYroBOpOTa, Nepexo/s B TBepoe COoCTos -
mne — B JIeJl WJIM CBSI3aHHYIO BOAY MHHEpaJoB W rOpHBLIX MOPOJ.
*; Hecxkonbko CXeMaTH3HDPYs TpoOlecc MepeMellents BJI4rH B MPH-
- pojle, PACCMOTPHM rO/lOBOH KPYroOBOpPOT BOABL
Hcnapsisice nox aeficTBHeM COJIHEYHOrO TEIJa, BOAA MOAHHMAETCHA
HaJ 3eMHOIf MOBEpPXHOCThIO B BHIE Mapa, NepeHocHTCsl B TAKOM BHIE
BO3LYUIHBIMH TEYEHHSIMH, IDH COOTBETCTBYIOIUUX YCJAOBHAX Cryliaercs
B KaneJbHO-’KHJIKOe COCTOSIHHEe M BO3Bpallaercs o6paTHO Ha MOBepX-
HOCTb 3eMJIH B BH/le Pas3/JIMUHOr0 POAA OCAAKOB. 3aTéM MPOHCXOMST
mpolecchl MOBEPXHOCTHOTO M IMOJA3EMHOrO CTOKA4, ONAThL HCHapeHHe,
NepeHoc BOJAAHLIX NMapoB H BHOBh BO3BpallleHHe HA 3eMJI0 B BHIE
©CaIKOB,
O6o3HaynM:
Z, — rojl0BOE HCNApeHHe C MOBEPXHOCTH OKEdHOB M MOpeii;
X, — rOJIOBHE OCAJKH Ha MOBEPXHOCTH OKEAHOB M MoOpeii;
z, — rO/IOBOE HCMApPeHHe C NMOBEPXHOCTH CYIIH;
X¢— FOJOBLIE OCAJKH HA NMOBEPXHOCTH CYIIH;
4 Yy — roJOBOH CTOK pedHBIX OGacceiiHOB,
- Beanunna mcnapeHHsi COCTaBJISIET:

=Xy 1+ V;
Ze=Xe— Y.
Jlnsi Bcero semHOro mapa

2, 2. =x,+ x,

T. €. KOJIHYeCTBO BOJLI, HCHapsiioOLleicd ¢ TOBEPXHOCTH OKEaHOB H

CYIIIH, PAaBHO KOJHYeCTBY OCAJKOB, BhINAJAIOUHX HA TMOBEPXHOCTH

OKeaHOB H CYIIH,
i O6umass NOBepXHOCTb 3EMHOr0 IIapa  COCTaBjseT OKOJIO
- 510 - 105 km®. Ma uux okeanbl M Mops 3auumaior oxonao 70,5%,
. acyma~29,5%. U3 ~ 150 108 km? cymmu Gomee 117 - 108 ku? umelor
CTOK BOJIbl K MOpSIM M OKeaHaM; 3TH o0J/IaCTH HAa3bIBAlOTCS CT O U-
HbolMH. Ocranbubie ~ 32 - 106 ku? cocraBasior G6eCCTOUYHH e,
- 9acTO IyCThIHHEE 00/1aCTH, He CBS3aHHHIE C OKeanaMH. PexkH cTOUHRIX
obsacTelf BnagalT HENOCPeNcTBEHHO B Mopsl WiaH okeausl. Beccrou-
HEIe 06J1aCTH PacXoAyloT IOyYaeMylo HMH BOJY TOABKO Ha HCIlapeHHe.

Peunas crcrema, BKJIIOYAIOIASA paiOHBI NMOBEPXHOCTHOrO M IO
BEMHOro CTOKOB, HaswiBaercs 6acceliHoM. B nanGosee KpynmHOi
Geccrounoit o6aacta CCCP — Apano-Kacnuiickoil — pacrosiaraiorcs
Gacceitnnl pek Boarn, Coip-Ilapen, Amy-Ilapen, Ypana.

KpyroBopor Boabl B KOJHYECTBEHHOM OTHOIIEHHH M3ydaJcs psaaOM
YyueHbIX. Pasnuyalor Man bt KPYroBoOpOT, IPH KOTOPOM Hcna-
PHBLIAsSICS C MOBEPXHOCTH MoOpell H OKeaHOB BJara BhIMajaeTr 3/ech
Xe, H 60JbUIONH KPYTOBOPOT, KOTZA@ YacTh BOJAAHLIX IapoB
NEeDEeHOCHTCH Ha cylly M BhiajaeT Ha NOBEPXHOCTh 3eMJH B BHJE
0CagKoB, BHOBb CTEKAIOUIHX B MOps H OKeaHh. Takum ob6paszoMm,
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exerojHas yOblib BOAbI B OKeaHaX M MOPFAX BC/EJCTBHE HCMAPeHHH
NOKPBIBAETCS MPHOBLILIO BOJbI H3 PEK H OT MOA3EMHOTO CTOKA.

Boieasiior TaKke BHYTpPeHHHH BJaaroo6opor (wiam BomooGopor),
KOrZla OCHOBHAs Macca AaTtMOC(epHBIX OCaAKOB, BBINAJAIOUHX HA
KOHTHHeHTe, ofpasyercsi H3 BOASHBIX [MAPOB MECTHOTO MPOHCXOXK/Ie-
uusi. Ha anauenwne atoro Baaroofopora ewe B KoHle XIX Beka oGpa-
masu paumanne A. M. Boefikor u M. M. Kacatkun. B nacrosmee
spems, kak ykasbiBaer B. B. Llunsepauur (1950), B cBsisu ¢ nposo-
numeiMy B CCCP  MeponpHsaTHsiMH M0 1peoGpasoBaHHIO MPUPOILL,
posib BHYTPEHHEro Bjaroo6opota 3HAYHTEJ]bHO BO3pacTaer.

KoukperHoe npejcrabjieHHe 0 BOAHOM 6ajiaHce 3eMHOro wmapa
JiaioT opHeHTHpoBOYHble moAcyersl M. M. JIbBoBuua (rabua. 1).

Tabanua 1

I'ogosoi | Foposoit
Teppuropus Eﬁgfu;iﬁ Bneuzi;;i;uggnnoro o6bem cno#
THIC. KAM3 MM
MupoBoii okean 361 Ocaixn 411,6 1140
[TpHTOK pedHbIX BOJ 36,3 100
Hcnapenne 4479 1240
O6aacte cymu 117 WUcnapenne 63,0 540
€O CTOKOM Peunoit crok 36,3 310
Ocanku 99,3 850
O6aacte cywn 32 Hcnapenne T 240
6e3 cToka
Ocaaku 14 ¢ 240
Bech semuoii wap 510 Hcnapenne ¢ mosepx-
HOCTH OKeaHa 4479 875
Mcnapenne ¢ mosepx-
HOCTH CYIUH 70,7 140
Ocankn Hau u'cnapenue 518,6 1015

B armocepe naxogures 12 300 xm® Bojbl, 4TO cocrasJaser !4 ro-
JIOBOTO KOJIHYECTBA OCAJKOB. DTO JaeT OCHOBAHHME MPEANoJiaraTh, 4To
BOJASHOI map, HaxoAsiuiica B aTMocdepe, NpoLeablBaeT KpyroBopoT
npuMepHo Kaxasie 9 nauelt (365:41); B nelfiCTBHTENBHOCTH Kpyro-
BOPOT 3TOT COBEpIUaeTcs yalle,

Of1ee KOMHYECTBO BJATH, CBA3AHHON ¢ Halleil mJiaHeToil, onpeie-
Jgsercst UMb npubausutesbHo. [To nmocaennum mojcueram, oMMl
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o6beM BOjAE B okeaHax pasen 1330 man. ku®, ofmiee KoauuecTBo
BOJBI HA OBEPXHOCTH CYIIH (B pexkax M o3epax)— okogo 751 200 ka?,
OOBeM JbJI0B Ha Cylle B HACTOAIIEe BPEMsl ONpPe[eNsieTcs: MpHMepHo
B 20 man. kx® (K. K. Mapxos, 1951); B nepHon MmakcumaJ/bHOro oJe-
leHeHHsi OH Obul MouTH B TPH pasa Goabme. KonnuecTBo CBA3aHHOI
POJBI B MHHEDaJax M TFOPHBIX TMOPOJAaX BEJIHKO H He TMo{aaercs Toy-
nomy yuery. B. WM. Bepuanuckuit cyuran, uro obuhit ofGbeM BOJb
B 3eMHOHl Kope (mo ray6uuel 16 &m) paBeH npHOGIH3HTEIBHO
400 MJIH. KM3, TpHYEM Ha JIOJIO CBA3aHHOW BOJHI, NOBHIHMOMY, NpH-
xomuTesl 6oJbIIas YyacTs.

Takum o6pa3som, Bcero Ha Hallell naaHere [Ha NOBEPXHOCTH CYIIH,
B MOpfX, OKeaHaX M B 3eMHOil KOpe) B HacToslllee BpeMsi HMeercs
~ 1,8 mupa. km® BoABl, uTO cocraBaser okoJo 1'% Bceill ee mMacchi

Ecan cpaBHHTb KOJHYECTBO BOJBI, Haxojdmleiics B arMocdepe
(A), B Hasemuoii ruapocdepe (I') m B amurochepe (JI), momyunres
NPHMEpPHO CJefylollee COOTHONIEHHE:

A:I':JI=1:100000:10.

Cuiez1oBaTesIbHO, B TOJIOBOM KPYrOBOPOTE BOABI YYACTBYET TOJBKO
BecbMa HesHauuTenabHas yacth (0,03—0,04% ) ofmux 3anmacoB Baari
Ha 3eMHOM Imape.

Bacceiinbl cToka

Armoctepnas Biara, BHIIAAAIONAs HA 3eMJII0, UaCThIO HClIApsieTcs,
YACTbIO BIHTLIBAETCH B 3€MJIIO, OTAeT HEKOTOPYIO JOJII0 KOPHSIM pac-
TeHHH M NPOocayHBaeTcsi [0 YPOBHS TPYHTOBBIX BOJ, NOMOJIHSIS HX
3amnachl; oCTajJbHOe KOJHYECTBO BOJIbl CTEKAET 110 MOBEPXHOCTH 3eMJIH
K 60Jlee MOHHKEHHBIM MecTaM. [1yTh BOJLOTOKOR MPOXOJIHT 110 JOJHHAM
W ApYTEM yriyO/ieHHsM 3eMHOil OBePXHOCTH.

JIuHus, coeunsionias Hanbosiee MOHHKEHHBIE TOUKH JOJHHBI, Ha-
3piBaercss TagabBeroM. IIponoibHbll Npodu/Ib A0JHHBI, KaK MPaBHIO,
HOCHT CPaBHHTEJNbHO [JIABHBIH Xapakrep, YKJIOH ee TOCTeNeHHO
VMeHbIlIaeTcs OT TOPHBIX XPeOTOB K OKeaHy (Tak HasbiBaeMble HOp-
MaJibHbIe JOJHHLI). B HeKOTOPEIX cayuasix AHO JOJAHHBI TPeACTaBJser
co6oil uepeloBaHHe ILUIOCKHX YYaCTKOB C PEe3KHMH NOHHMKEHHsIMH,
06pasyloluMy [MOPOTH W Bojonaabl (Tak HasbIBAEMbIe CTYHEHYATHe
posauubl). C TeueHHeM BpeMeHH BblpafaTbiBaeTcss Onpe/leseHH:
npoGHJIb PaBHOBECHS, COOTBETCTBYIOIHI JIAHHBIM T'EOJOTH-
YyeckuM, reoMop(oJOTHUECKHM H KJIHMATHYECKHM YCJAOBHSIM.

PeyHpiM pyc/IOM HasbIBaeTcs Ta 4acThb JOJHHEL, 10 KOTOPOii mpo-
HCXOAUT CTOK BOAW (pHe. 2). Pasnuyalor Mezk e HH O € pycio, Io
KOTOPOMY CTOK HabJioflaeTcA B TeYeHHe BCEro rofa, H Mo i My, mo-
KPRITYIO BOJO¥ JIHIIbL B TeYEeHHe KOPOTKOro neprHoaa noJoBoabs. Pycao
pPaBHHHHOH peKH, KaK NpaBHIO, ObIBAaeT H3BHJAHCTBIM, HJIH MeaHIpH-
ueckuM. MHoraa u3BHIMHBEI peKH cOMHKAIOTCS HACTOMIBLKO, 4TO B Me-
PHOI BBICOKOrO YPOBHSI BOIbI MPOMEXKYTOK MEXAY HHMH MPOpbLIBAeT-
Csl, B pe3yJbTate 4ero oépasytoma CTapHIbl.

A



Ha moBepxHOCTH 3€MJIH MOXKHO HAMETHTb OT/Ae/bHbie BOLOCGOP-
HLle TWIOWA[AH, HIM BOJOCO6Op b, OrpaHHueHHble BOMAOPA3e/ib-
HBIMH JIHHHSIMH, HJAH BOJAOpasaesamHd. OueHb 4acTo rpaHHisl
[VIOIIA/H CTOKA MMOJ3eMHBIX BOJ H BOJOpasfe/bHEE JUHHH HE COBMA-

5

Puc. 2. Crpoeune pedHoll HOJHHBI

I — mexenHoe pycao; 2 — nofima; 3 — nepsas peuxas Teppaca; 4 — sTopasf peunas
Teppaca; § — KOpeHHOe JoXe

nator (pHc. 3), a Tak Kak B pekH (a cjeqoBaTeNbHO, H B MOpe) Bra-
J1al0T He TOJIbKO NMOBEPXHOCTHBIC BOJIBL, HO H N0JI3EMHEIE, TO NPABH/IbHEE
paccmMatpuBaTh 6Gacceif H B, BKIOUAIONIHEe MJIONIAAH CTOKA Kak

........
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Puc. 3. CooTHOmeEHHe MIOWANEH MOBEPXHOCTHOrO H IMOA3EM-
HOro CTOKa

A — nromanu NOBEPXHOCTHOFO M NOA3EMHOrG CTOKA coBnaiaioT; 5 — mao-
Ulalb NOA3E€MHOro croka 6oabmie, 4YeM MOBEPXHOCTHOrO; B — noaseMuui
CTOK  HanpapieH B CTOPOHY, NPOTHBOMOAOXHYIO TOBepxHOCTHOMY. *
af — nAowaAL NOREPXHOCTHOrO CTOXKA; 62 — IA0WIAlb NOA3IEMHOro CTOoKa

MOBEPXHOCTHHIX, TAK H MOA3eMHHIX BOA. PasMepnl GacceliHoB Moryt
ObiTb camble pasHooGpasueie. HauGonbuwmii Gaccefin  mJomanbIo
7 MJaH. &KmM* uMeer p. AMasoHKa.

Tounwlii yuer BoxHoro GanaHca MOMKHO BECTH TOJNBKO Ha OCHOBe
JeTaJbHOr0 reoMopdoNOrHuecKOro, rHAPOJOrHYECKOTO H TH/POreoJIo-
I'HIeCKOro H3ydeHHsl 6acceifHOB. YueHHe 0 peKax W Boobiie 0 BOIHBIX
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| [I0TOKaX — [OTAMOJIOTHS — fABJISIETCS OJHHM M3 OCHOBHBIX Pa3jesioB
THAPOJIOTHH; TIPe/IBaPHUTENIbHOE PACCMOTPEHHE HeKOTOPBIX BONPOCOB 110~
TAMOJIOTHH HeoOXOMUMO JLJ151 YSICHEHUA MaTepHata AaJbHeHIIHX rias.

Peunbie GaccefiHbl XapaKTepH3yIOTCSA pas/HYHBIMH IPH3HAKAMH, H3
KOTOPHIX IVIaBHBIMH SIBJISIOTCA: BeJnunHa W opma Gacceiina, ocoben-
HOCTH pejbea, reoJIOTHUECKOr0 CTPOEHHSl, PHCYHOK PEYHOH CeTH,
JJIMHA COCTaBJflonIAX OacceiiH peK, IyCTOTa pPeYHOH CETH, HU3BHJIH-
CTOCTb, HasHuHe B Gacceitne osep, 60JIOT U T. M.

Bonopasnenst GaccellHOB MOryT OBITh XOpPOLIO BHIpazKe@HHBIMH
(rpe6uu, ropHele XpeOThl) HJIH, KaK 3TO 4acTo GbIBaeT B PaBHHHHBLIX
MECTHOCTAX, €JBa 3aMeTHEIMH, 0GHAPYKHBAEMBIMH JIHIIL TOYHHIM HH-
BeJlHpoBaHHeM. B mocienHeM ciyuae Bofopasje/bHBEIE JIHHHH HeJb3sl
CUHTATH NOCTOSIHHBIMH M CTPOTO OnpenefeHHbIMU. B pesynwrate pas-
MBIBa OHH MOTYT MeJJIEHHO IepeMellaThcsl; HHOT/la 3aMeTHOe repeMe-
LleHHe NPOUCXOJHUT U B TeueHHe KOPOTKOro NpOMeKyTKa BpPeMeHH.

Cayuaercsi, 4ro U3 OfHOro GoJI0Ta WM 03epa ¢ IIPOTHBONOJOMKHBIX
KOHILIOB BBHITEKAIOT Py4YbH M PEYKH, NPHHAJJIEXKAllHe PasHBIM BOJHLIM
cucremaMm. Hanpumep, u3 ITuHcKHX 6OJIOT BHITEKAIOT ¢ OAHOH CTO-
pousl nputokH [lnenpa, a c¢ apyrofi — npurokn Bucan. M3 Hpan-
o3epa (MockoBckas oGaactb) BuitekaioT Jlon u Llua, nputok Oku.
Huorga npoHcXoQuT pasjeleHde PeKH Ha JBe, NpHHAjJeXalide pas-
HBIM cHcTeMaM (TakK HasbiBaeMasg 6 M Dy pKa Ll U 5 PEeKH), WK Jlaxe
IOJIHBI NepexBaT pekH. XOpOoIIo H3BECTHHIM NpHMepoM GH(pypKanHH
apigercss OpuHoko. IlepexsaT nponsomesn Koraa-to Ha [lunere (mpa-
BoM mnputoke CesepHoit [JIBunbl), Bnajasweir B DBenoe wmope
TaMm, rje ceituac nporekaer p. Kymoi.

Bce mputokn pekH, B TOM uucie d HeGoJbIIHNE, MMEIOT CBOH Gac-
CelHbl, COBOKYIHOCTh KOTOPBIX H cocTaBJjser Gaccelin T/1aBHO# DeKH,
WM pedHyio cHcteMy. B Kavecrse mpHmepa Ha puc. 4 mokasau Gac-
ceiin Bouaru, mnuHa KoTopoil cocraBaser okoso 3690 xam, a miomanb
Gacceiina 1459 000 xx?, npuyem o6inasi AJHHA PeK, 03ep H KAHAJOB
zocruraer noutH 80 000 xa.

Pexu, Bnajaiouise B rNIaBHYIO peKy, Ha3eIBAlOTCS NPUTOKAMHU mep-
BOT0 MOpsika, B HHX BHAJalOT NPHTOKH BTOPOro MOPsAKa H T. [I.
Bepxoene pexH Ha3bIBaeTCs HHAYe HCTO KO M, a MECTO BIaJeHHs ee
B MOpe WJH B JPYTyl0 peky — ycThbe M. MHorna pekn He moxomsrt
0 MOpsl BCJeACTBHE IOTEPH BOZALI Ha HCNapeHHe H TpocauHBaHHe
B TOYBY; B 3TOM CJIydae peKa He HMeeT YCTbs M ee HHMKHHIl KOHer Ha-
3piBaercsl cJ1 e bl M. Tak#e pekH BCTpedaloTcsl B 3acylLIMBLIX pafio-
Hax M B paiioHax, CJOXKeHHHIX H3BeCTHAKAMH. B MycTBIHHBIX 00JacTax
HeKoTophle pekd B GoJiee BJlazKHOE BpeMs roja HMeT YCThbe, a B 60-
Jiee 3acyllJIHBOe — CJIENOH KOHeIl.

Kpome HCTOKa H yCThsI, B TEUEHHH KaKAOH PEKH MOXKHO BBHIIEIHTH
BEPXHIOIO, CPEIHIOI H HHXKHIO YacTH, ITO JeJIeHHe IPOU3BOAUTCS Ha
OCHOBe oporpaduyecKHx ocoGeHHOCTeH, a TaKKe HCTOPHYECKHX H 3KO-
HOMMuYecKHX aaHHbix. Hanpuwmep, Bepxueit uactoio J{Henpa cuutaercs
OTpe3oK ero or HcTokoB 10 Kuesa, cpeaneit — or Kuesa po [uenpo-
1eTpoBcKa W HHXKHelt — oT JIHenmponeTpoBcKa 10 BnaieHHs B MOpe.
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LA

®opmbl GaccefiHoB GbIBAIOT CaMble Pa3jHYHLIE B 3aBHCHMOCTH OT
pesibeda H reOIOrHyeckoro cTpoeHusi MectHocTH. Ecun ¢ oGenx cropon
[JIABHOH PEeKH MPHTOKH PAcHOJIAraloTcs CHMMeTpH4HO, To H Oacceiii
HA3LIBAIOT CUMMeTPHUHbIM. EciH Ke ¢ olHOi CTOPOHBI YHCJIO MPHTO-
KOB GoJIbllle, YeM c JAPYroi, 1 OHH UMeloT GOMbIIYIO AJIHHY, TO 6accelin
HA3bIBAETCS ACHMMETPHYHBIM, HJIH ONHOCTOPOHHHM. ITpuMepoM Takoro:
6acceilHa MOXeT cIyxHTh Gacceiin p. KySaun (puc. 5).

Bogubiit 6asaHc oTaesbHbIX GacceiiHOB

IIpu paccmoTpennn BoAHoro OGasiaHca OTHEJNbHOTO 3aMKHYTOI'O-
facceiiHa 3a Kakoii-1u60 ONMH rof CJeayeT IpexIe BCEro OUEHHTH
NPHXOAHYIO H PAcXOJHYI0 4acTH 3Toro GajaHca.

[Tpuxon A ckaanbiBaeTcsi H3 aTMOC(EpHBIX ocaakoB X, phllajaio-
HIMX HA Tomaab GacceiiHa, KOHIEHCAUMH BOAAHLIX nmapoB K u moj-
3eMHOTr0 NMPHTOKA P, CBA3aHHOTO C HECOBNAaJeHHEeM MOBEPXHOCTHOrO H
NoA3€EMHOro BOLOpAa3aejoB:

A=X+K+p.

IToBepxHocTHu cTOK Y, ucnapenne Z 1 noAseMHblil cToK f U3 Gac-
ceiiHa cocTaBISIOT pacxon B:

B=Y+Z+f

B sacywunBeie roasl o6muii 06beM noa3eMHol # Ha3eMHOM BJarH

' MEHbIlIe, YeM BO BJIAXKHbIE€ TOMHI; N032TOMY B 3aCyUJIHBBIE rollbl pac-

xo4 B npesnimaer npuxoa A Ha BeJHYHHY A @, a BO BJIaXKHble FOAbI
NPOHCXOJAUT o6paTHOe fIBJIEHHE.

Taxum obpasom, ypaBHeHHe rO0BOro BoaHOro GajaHca s 3aM-
KHyToro 6accefiHa MPHHHMaeT BH:

X+K+4p=Y+Z+f+ Aw,

HJIIH
A=B+ Aw,

OTKyza
A —B=+ Aw,

rge - Aw — HaKOMJAE€HHE W AW — pacXOJOBAHHE BJATH 34 OJHH
TOJ.
Tax kax BaaKHbBle M 3aCyNIJIMBEIE TOJIBI YePeAYIOTCS, TO NMPH H3Y-
YeHHH BOJHOro Gajanca 3a psj JIeT /1 BeJIHYHHY AW MOXKHO He Y4H-
ThiIBaTh, CYHTAs, YTO B Npepene



Ecaiu ydectb, 4T0o BeHUHHHL K, p # f HEBEJIHKH M0 CPABHEHHIO C X,
Y u Z, To 1 MHOTOJIETHEro MepHojd MOMKHO HAMHCATH:

Xo=Y,+ Z,,
rae X,= }'_‘;l_X — CpeAHsisi MHOTOJETHAS Be/JHYHHA OCAJAKOB 33 7
JIeT, WIH HO pMa 0CaJKOB;
) 28 =§;—cpeAHﬂﬂ MHOTOJIETHAS BEeJHYHHA CTOKA 33 1 JIET,
HAH HOpPMA CTOKAa;

EZ
Zo = CpenHsass MHOTOJETHAA BEJHYHHA HCHapeHHsa 3da
n JeT, Win HopMa HMCHapeHH .

ITpuBeseM npuMep MofcyeTa BOAHOro Gasanuca Ans Gecerouworo sojoema Ka-
cnuiickoro Mopa (nmo B, . 3afikosy).
Ypasnenne BogHoro GanaHca JJsl TAKOTO BOTOEMa HMEET BHIL
X+Y=2

OTHeceM Bce 3JIeMEHTHI BOJHOrO GanaHca K NJOLIajH BOAOEMa M BhLipasHM
ax B oObemuux enuHHnax. IMomyuuwm:

)L’f:oT Ean=ZF0.

Cpennee MHOTOJETHEE KOJMUecTBO OcafkoB X, BHMaAaouluX 3a FOA Ha NO-
BepxHocth Kacnmiickoro Mops, pasHo 177 ma. Cpennuit MuorosetHufi NpHTOK
peusslX BOA 3a roi cocrasasger 339,5 xM%, a mox3eMHBI NPUTOK TIPYHTOBHIX BOL
npuHHMaeTcsl paBHeIM 5,5 KM% B roa. Takum o6pa3oM, NMPHTOK MOBEPXHOCTHHIX H
noJ3eMHHIX BOJX 3a TOL COCTaBJsAeT:

L Qup = 345,0 xa®

LQmp _ 3450

rae Fy = 403000 xx? — cpeauns maomaib MOBEPXHOCTH MODA.
Cpennufi ronosoft Bomnmifi Gamanc Kacnus 3a MHOroneTHH#i MepHON MOMKeT
OBITh NpejicTaBjieH B CAedYIOLIeM BHIE,

[lpuxon Pacxon
Daement GanaHca MM KAL3 Onement Gananca | wa | xaud
Qcanku 177 713 .
TIpHTOK MOBEPXHOCTHHIX Henapenne 1033 | 416,3
A MOJ3eMHBIX BOJ 856 345,0
Htoro 1033 416,3 ! 1033 | 416,3

Cnenyer otMerutb, uto A. M. Boefikos eme B 1884 r. Ha ocHOBaHMH cpaBHH-
TeMLHO CKYAHEIX JAHHBIX YCTAHOBHJA, YTO MCnapenHe ¢ nosepxsHoctn Kacnua 3a
rof cocrapaser Gonee 1 .
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BrilwenpuBeieHHse noacuers oTHoeaTes K Kacmmio ueanmkoM, skiawouas Kapa-
Boras-Ton (Ges sToro nmoclellHero HcnapenHe ¢ NOBepxHOCTH Kacnus cocraBaser
.8 cpeaneM 978 mm). B pesyabtaTe usywenms Bognoro Gamamca sa 67-neTHuit me-
puog B. JI. 3alikoB ycTaHOBHJ, 4TO €XerofHOe H3MeHenHe yposusi Kacnus B cpen-

HeM cocTaBiser 34 ma, a obllee cHuKeHHe ypoBHA 3a 67 ner (1878—1945) pasno
0,034 X 67 = 2,27 &,

ITepHOAHYHOCTE THAPOMETEOPOJIOTHYECKHX
H THAPOre0JOrHYECKHX MPOLECCOB

HpH H3y4YeHHH TIOBEDXHOCTHBLIX H IIOA3EMHEIX BOJ MNPHXOAHTCA
HMETb A0 C HABJEHHSMH, KOTOpDble NPOTEKdIOT BO BPEMEHH, T. €.
B XPOHOJIOI'PI‘:IECKOﬁ nocjenoBaTeJIbHOCTH.
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Puc. 6. TonoBse kone6GaHua ypoBHA TPYHTOBHX BoX B Kamenwoil
crenu Boponexckoit ob6aactan (no I'. ®. Bacosy)

Ananua u3aMeHeHHUHl, MPOHCXOASAIIAX B JKH3HU NMOA3eMHLIX BOJ, CO-
CTaBJsieT OcOObIl pasjes THAPOTeoJOTHH — yueHHe O pexHMe MOJ-
3eMHHIX BOJ.

MoxHO BHIIEIHTH CJIEyIOIIHe KaTerOpHH KosedaHHil B rHipoMe-
TEOPOJIOTHYECKHX H THIPOTreOJIOTHYECKHX SIBJICHHAX:

1. dnusonnyeckue, cBsI3aHHBIE C KPATKOBPEMEHHBIMH SBJIGHHSIMH,
NPOHCXONSAIMMH NpPH pPe3KoM H3MeHeHWH aTMocdepHOro AaBJIeHHs
HJIH TeMIepaTyphsl BO3/lyXa, KaK, HanpHMep, BhINaJeHHe HHTeHCHBHBIX
Ocankos, OypHOe CHeroTasiHHe H T. I. JTH KoJeDaHHSA 4acTO HMEIOT
3HAUHTEJBHYIO aMIVIHTYLY. ;

2. CyTouHbie, CBf3aHHbIE ¢ H3MEHEHHSIMH TEeMNepaTyphl B TeueHHe
cyrok. AMnuiutyna xosebaHH# HesHayHTesbHas.

, 3. Cezonurle, HanboJiee MPaBHJBHEIE, BEI3LHIBAEMble H3MeHeHHIMHA
. TeMmepaTyphl, KOJMYECTBA OCaJKOB, BeIHUHHb HCHAPEHHS B TeueHHe
- roja. KoseGanus [OCTHralOT 3HAYHTEJIBHOH aMIVIMTYALL

4. TogoBuie (puc. 6), oOycJOB/IeHHBIE KOJIMUECTBEHHBIMH DPas3JiH-
YHFMH B METeODOJIOTHYECKOM peXHMe B pasiHuHble rofsl (Hab.io-
AAlOTCA TOABI BJIAXKHBIE H TOAHI 3acyLLIHBHIE). AMINIHTYAa TOAOBBIX

~ KoJsieGaHHH OGHIUHO MEHBINE, YeM Ce30HHHIX,
X% 5. MHorosieTHHe, KOTOpHIE MOTrYT OBITb YCTAHOBJEHBI TOJbKO
 nytem HaOaioJleHHii B TeuenHe psiia JieT. ITH KoJeOaHHs OTJIHYAIOTCH
JMHHHOH BOJIHOM MPH CPABHHTENBHO HeGOMBUION aAMILTHTYIE.
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6. eoslorHueckHe, MJIH BeKOBble (puc. 7), cBsi3aHHBIe C H3MEHe-

HUAMH (pH3HKO-reorpaduyeckux ycjaoBHii,

NPOUCXOAANIHMH B TEUEHHE

OUYeHb JLTUTENBHOr0 reoJOrHuecKoro BpeMeHH, ¢ H3MEHEHHAMH 6asmuca
3pO3HH, COOTHOLIEHHS TTOBEPXHOCTHOTO H NOJA3EeMHOr0 CTOKOB, a TaKiKe
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100
1550 1600 1650 1700 1750 1800 1850 1900 1950

Puc. 7. Bekosoii xon ypoeus Kacnmiickoro
mopsa ¢ 1556 no 1946 r. (mo B. Il. 3aiikosy)

C TEeKTOHHYeCKHMH npouec—
CaMH.

bBananc soa B npejenax
HaccelHa 0OLIKHOBEHHO
[OJICYHTHIBAETC 3a THAPO-
Jgoraueckuit roa. [Tocaenuuii
CYUHTAETCHs C OCEHH H JI0
OCEeHH CJeaylollero roja,
TaK KaK 0CajJKH HAYHHAIOT
BLINAJATh OCEeHbIO, B Teue-
lHe 3HMbI OHH OCTalTCH
0e3 IBHMKEHHA B BHJE CHEXK-
HOr0 TOKPOBa H  TOJBKO
BeCcHOll mocTtynaioT B 000-
poT.

upponorudeckuii  romx

He IJa Bcex OaccefiHOB yKJaJblBaeTcsi B OfHH M TOT e KaJleHzap-
HEI oTpesok BpemeHH. Hampumep, B Espomeiickoit wactu CCCP ero
Heuueasior o6bMHO ¢ 1 okTA6Gps a0 1 okrsbps, B Cpenueit Espone
HAayaJo THApOJIOrHIecKoro rofa, T. €. HayaJo HOBOTO LHKJA HaKOILIe-
HHs BJard, Habjwopaercs B ropHelx cbaacrax okono 1 despaus,

4 B pPaBHHHHBIX — OKOJIO | HOosGps.



F'rasa 3

TENJIOBBIE YCJIOBHUSA HA MOBEPXHOCTH 3EMJIH

PajuauuonHelii 6ananc 3emMHoro wapa

E/HHCTBEHHBIM HCTOYHHKOM TeIJa, HMEIIHM 3HaueHWe /s
armoccepbl, SIBJASETCs COJIHIE, HelpepbIBHO MochLlafollee K 3emie
orpoMHoe KoJiHuecTBo sHeprud. ITosepxnocrs seMHOro mapa nojaydaer
or cosHua 13,4 - 10%° kkaa B roj, 3 Koropeix 3,0 - 10%° kkaa, T. €.
npumepHo 229 pacxoayerca Ha Hcnapenne 519000 xm® Boawl, yua-
¢TBYIOLIEH B rofloBOM Kpyrosopore. Bce Apyrue HCTOYHHKH Termsia mo
CPaBHEHHIO C COJHIEM HrpaloT He3HAUHTEJBHYIO POJib.

Ha pepxueit rpanunie atMocdepsl Ha MJIOMIAAKY BeauuuHoit 1 cm?,
NepneHAHKY/SPHYIO K COJMHEYHBIM JiydaM, nocrynaer 1,94 kaa panua-
IHH B MHHYTY. 9Ta COJHeYHas NOCTOSHHAS NPeICcTaB/Iser
co6oii 3Hepruio, NnoJyyaemMyio oT coJHIlla, 6e3 yyera noTepb Ha MOrIO-
eHHe B 3eMHOH aTMocdepe. :

Bece semuoit wmwap mnoaywaer 1,94 aR? kaa/mun WM
1,94 - 1440= R? kaa/cyrsu, roe R — paguyc 3eMJH; TaK Kak TOBepXx-
HOocTh wapa pasHa 4 mR2, 10 1 cM? ero MOBEPXHOCTH Ha TIpaHHIe
¢ atmoc(epoii noJayuaer 3a cyTku B cpeanem 1/4 (1,94 - 1440) xaax,
T. e. okosno 700 kaa. M3 sroro kosamuyectBa TosibKo 43% (OKOJIO
300 kaxa), mocturas 3eMHOI MOBePXHOCTH, ToOrJouaercs ew; 15% mno-
rioutaercss atmocdepoit (mpeuMmyllecTBeHHO 06/aKaMH), a OCTaJb-
Hele 429, Bo3BpallalOTCs B MHPOBOE NMPOCTPAHCTBO B BHAE OTpaKeH-
HOW pajHalui.

3Has TenJIoNpPOBOAHOCTD 3€MHOH KOPbi, MOXKHO NMOACUUTATH KOJIH-
YecTBO TelJa, TepsieMoe 3eMHOH moBepxHOCThIO, OKasbiBaercs, 4TO

Ta6anua 2

CpenuecyTounsle KOJHYECTBA Tenna B xaa, i’
Mecto
Ha6.0aeHHH

[ v v [VIVINVIILIX | X |XT [XII %ggﬂ' %

Winuu6epren ., . . .| 0| 0] 15) 53|143|127|114| 55| 40, 0| 0| 0| 46 |22
Mocksa . . . . . . .| 8| 33| 98/195/304|322|302| 227 (135 54/ 10| 4| 141 |49
Motcaam . . . . . . 20 | 44(102/196(276[319(269| 223 |165| 81|25 |15| 145 |46

HNasoc ([leefinapun) . | 64 132|167|274(291|302|340| 337 |205{154| 80 (52| 196 |55
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yepe3 | ¢cm? rOPU3OHTAIBHOIO CeyeHHA 3eMJlH NPOXOJHT B TOJ B Cpef-
HeMm ot 41,4 no 54 xaa; MO cpaBHEHHIO C MPHUTOKOM TemJa OT COJHIA
3TO HHYTOXKHAS BeJHYKMHA, TO3TOMY TeMIlepaTtypa BHellHeill o6o-
JIOUKH 3eMJIH Omnpese/sercs B OCHOBHOM COJIHEUHBIM HarpenoM (ren-
Jlora He/lp 3eMJH TIOBHIIIACT TEMNePaTypy 3eMHOI MTOBEPXHOCTH BCEro
ta 0,1°).

Jlnsi xapaKTepHCTHKH IDHBEJEM CpeAHeCyTOYHHe KOJHYeCTBa
Temsa, KOTOpHle MOJy4aeT OT cojHuma | cm? NOBePXHOCTH 3eMJIH
B peajbHBIX atMoc(epHbx ycaoBuax (tabi. 2).

B mocnenueii rpade Tabu. 2 npuBeieHO NPOUEHTHOE OTHOIUeHAE
JIefiCTBUTE/bHBIX KOJIHYeCTB TemJa K TeM, KOTOpHEe NOoJy4aanch Obl
B TOM JKe MYyHKTe NpH noctoaHHo GezobaauHom Hebe.

¢ax-ropu. BJIHAKILIHE HA TEMIOTY 3eMHO NOBEPXHOCTH

BecbMa BaKHBIM MPOIECCOM, KOTOPHIH NMPOHCXOIUT B IIOBEPXHOCT-
HOM 30He 3eMHOH KOpHI, SABJASIETC MEepPexo] BOJAEI H3 OJIHOro (hHsHye-
CKOTO COCTOSIHMA B Jpyroe (mapooGpasHoe, MKHJIKOE, TBepaoe). ITor
Nepexol CB3aH C 3aTPATOH MJIH BhlJieJIeHHEM TemJa, l%a GpatieHHst
| 2 BoaEl IpH TeMnepaType KuneHus B nap tpebyercal537)kan tenna
(cKprnitas TemJaoTa nmapoo6pa3oBaHHs), H CTOJBKO JKE TEIJa Bhbie-
Jfercs npH KouaeHcauus napa. [lpu

é

i nepexofe 1 2 BOABI B Jea OCBO-
60 /’ N7 6oxpaerca 80 xaa Tensa, W, HA060-
g Fi \ por, mpH TasHEH | 2 Jbga 3arpa-

0 [ 1121\ ynBaerca 80 xax.
20 : N Takum o06pasoM, OpPHCYTCTBHE
/ARG NAY BJIATH BHOCHT GOJIbIINE H3MEHEeHH:
0 A ) B pacmpejieJieHHe Tela, Tak Kak
. f 8% / A YacTh TelJla TPATHTCS HA Harpesa-
20 / ue Roasl. COOTBETCTBEHHO TeMme-
\[<" pPaTypHbI DeKUM 3eMHOH TOBepx-
LUBR Y 7 HOCTH B 3HAYHTEJbHOIH Mepe 3aBHCHT
OT MHHEpAJOTHYECKOro H TpaHyJIo-
L METPHYECKOro COCTaBa TFOPHBIX MO-

22 4 68101224 681012 pox ¥ NMO4YB H B 0cOGEeHHOCTH OT HX

o nonydna Nocae nanydus BJIAJKHOCTH; HampHMep, TPAaHHT OT-

Puc. 8. Cyrounst Ten10060poT Jl4eT CTOJIBKO Tem/1a, CKOJIbKO MOrJI0-

B PASTMUHBIX TOPOAAX llaer, mecuyaHasi Mo4ysa HEKOTOPYIO

1— B rpanute; 2 — B necke; 3 — p roppe YACTh TEIIA TPATHT Ha HCIAapEHHE,

a OGonorHas TopdAHHCTAS TOYBA

3aTPAYMBAET Ha HCMAapeHHe NOAaBJAIOMIYIO YacTh Tersa. Pasanunbie

MOPOJILI NPH OAHOM ¥ TOH Ke TeMIepaType NorIouaiT (| BhIe/IIOT)

pas/iHuHble KoauyectBa Temia. CaenoBaTe/bHO, PA3IHUHEIM HOPOAAM

CBOHCTBEHEH Pas/MYHHIl CcyTOYHbIH TensoobGopor. Ha puc. 8 nynesas

JIHHHSI COOTBETCTBYET CPEIHEeCYTOUHEIM KOJHUeCTBAM Temna JJjs NaH-

HOTrO MyHKTa, a M0 OPJMHATE OTJIOMEHbl OTKJIOHEHHS OT CpepHecyTou-
HEIX BE&JIHYHH B IDaHHTe, Necke H Topde.
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Ha Be/HUHHY NOJYYaeMOro Tellla BJIHAIOT TaKiKe reorpapuyeckoe
foioKeHne, abCcooTHAs W OTHOCHTENbHAs BBICOTA MeCTa, OPHeHTH-
BKa CKJOHOB 110 OTHOILEHHIO K CTpaHaM CBeTa, yroJ HakjJoHa MecT-
| HOCTH, pacnpejeleHHe CYLIH H BOJAHBIX NPOCTPAHCTB, CHEroBOH M
| pacTHTeJbHbI NOKPOB M T. A. Pajnauus, nojyyaemas eiHHHIEH
MIOBEPXHOCTH, MPONOPIIOHAIbHA KOCHHYCY yIJa, 0GpasoBaHHOrO
NepreHIHKY/ISIPOM K NOBEPXHOCTH W HaNpaBJeHHeM MOTOKA JyYHCTOR
speprin. Caenosare/bio, yeM GoJblle STOT YroJ, TeM MeHblee KOJu-
gecTBO JYYHCTOH IHEPTHH NMPHXOAHTCA Ha IHHHIY MJOIIAMH.
Ha6umionenus nokasaJu, 9To nousa HeGoJIbIIOro IIIHHHCTOrO X0IMa
Ha OIHOIl M Toii e raybune (3,75 u 7,50 cm) HMeeT Ha IOKHOM
CKJIOHE TemIepaTtypy, Ha 5,4-—8,4° Gosbliylo, yeM ka CEBEepPHOM.
‘B ropHblx pafioHax Cpefilsisi TeMNiepaTypa BO3JAyXa Ha CKJIOHAX pas-
qaoﬁ SKCMO3MIMH OOBIYHO OTJIHYAeTCs Ha HEeCKOJbKO TPajyCcoB.
# Ban3octh GOJMBIIMX Mace BOAHE OGYCJAOBIHBAET PaBHOMEPHOCTb
“teMiepartyphl. 10 06bACHACTCA He TOJIBKO BHICOKOH TENJ0eMKOCTHIO
~ BOJIEI, HO H NIPHCYTCTBHEM BOISHBIX 12OB. IIpuMepoM MOTyT CHAYHHTH
. psMeHeHHs TeMIepaTypsl noi Immporoit 62° B SIkyrcke u TopcxaBne
(@apepckue octpoBa): B SIKyTCKe, KOTOPHIH XapaKTepH3yercs KOHTH-
HeHTaJbHEIM BHYTPHMATEPHKOBEIM KJIHMATOM, aMIIHTYAa KoJebaHHii
temnepatyps gocruraer 60°, a na TopcxaBHe, oTiHuawmeMcs MOp-
. CKHM KJIHMAaToM, He npephimaer 8°,
~ Kak usBecTHO, Temneparypa BO3JAyXa C BLICOTOH majaer. Besu-
" UFHA 29PDOTEpPMHYECKOro rpajHeHTa, T. €. IOHHXKEHHE
- temnepatypul (B °C) nHa 100 », A1a pasjHYHEIX MeCT passIMyHa U KO-
- Jiebaercs B TeyeHue rojga. CpeiHHil a3poTepMHYECKHI TPaJHEHT paBeH
0,6° a cpennsis asporepMHuUecKas CTYNeHb (KOJHUECTBO
METPOB, COOTBETCTBYIOLIEE YMEHbIIEHHIO TeMrepaTypul Ha 1°) —
165 m/epad. Oasi Anbn, Taue-lllans u KaBkasa cpennue suauenus

Tabaunma 3
Temneparypa obnaxen- Temnepatypa mouss
HOH nouesl B °C NOJL TPABAHLIM MOKPOBOM
Bpems nabaionennil Ha riyGine B °C Ha ray6uue
10 em 30 cm 10 cxu 30 cu
B unione 1926 r
- BAC, . .. srion 16,3 w4200 15,8 15,0
B ROl . . .. 236 16,2 19,4 15.7
f T 21,3 17.8 18,4 16,7
. B ¢espane 1927 r
Seuacog. . L. 0,1 17 1,1 2,0
S 0,5 L7 1,1 2,0
R e . < s 0,6 1,5 1.1 2,0
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A3POTEPMHYECKOro rpajuenta O6JH3ku Mexay coboii H cOCTaBJSIOT
-oxoq10 0,5°,

[lpn Hanuuuu pacTHTENLHOrO MOKpPoBa KoJeGaHHs TeMmepartyphl
MOYBbI YMEHBIIAIOTCA. DTO MOXKHO BHAETh H3 Tabu. 3.

Yro Kacaercsi CHEroBOro Mokposa, To 6aarojgapsi MaJoil Temonpo-
'BOMHOCTH OH fBJSETCH TPeKPAacHBIM H30JATOPOM, 3alUIIAIIHM
MOYBY OT POMEep3aHHs.

Ha6awonenusi, npousse/ieHHsle B JlecHom (okpecrHoct JleHuH-
rpajga), moKasaJ/H, 4To B TO BpPeMs, KaK TeMIepaTypa y [HOBepXHOCTH
CHEroBoro IIOKpoBa pasHsslack —39,3°, TeMmepaTtypa MOBEPXHOCTH
IOYBHl MOJ CHeroM cocrasisia Bcero —3,0°. Temneparypa camoi
noussl Ha ray6Gune 20 ¢y NPH HAJMYHE CHErOBOrO MOKPOBA ObLia BhINIe
TeMnepaTtypbl 0OHaMKeHHOIl nouBsl (Ha ToH e ruy6GuHe) Ha 22°

TensioBble CBOHCTBA MOYB M TOPHBIX MOPOJ,

TennoBble cBoficTBa MOPOJL 3aBHCAT OT YJEJbHOH TEJIOEMKOCTH
HX OTJIeJIbHBIX KOMIIOHEHTOB, 11BeTa U BJAroeMKOCTH. Y IeJIbHas TemJo-
€MKOCTb YaCTHI TMOPOJAbI H3MEHSAETCS B JIOBOJIBHO LIMPOKHX Mpejpesax
(ra6a. 4).

Ta6auna 4
> YneavHan Tennoemkocre enu-
O6pasubi 06“““%"" e TEeNI0eMKOCTh HHUE 06bEMa
| (i cd
Pecok ' 'z 1% 1,52 1 0,191 0,290
{54 Y R (e 1,04 0,224 0,233
Bywyc . . .. . 0,37 0.443 0.164

[Ipn omeHke TemIOBEIX CBOHCTB TOPOJA CJAEAyeT YUHTHIBATH HX
IBET; TEMHOOKpallleHHbIe MTOPOALI MOIVIOMAIOT GoJIblLe JTYYHCTOl Hep-
I'HH, YeM CBeTJIble, H BCJEJCTBHE STOr0 HMEIOT B PABHLIX YCJIOBHSX
GoJiee BHICOKYIO TeMmmeparypy. 10 MOxHO Ha6JiofaTh, NOKpHIBas
NMOYBY pasJMYHO OKpalleHHBIMH MaTepHaitamu. Hanpumep, Ha ruay-
6une 10 cm B mouse, MOKPHITOH GesbiM MaTepuasoM, Oblia oTMeueHa
MakcHMaJsibHas Temieparypa --23,6°, a B mouse, NOKPHITOH YepHBIM
MaTtepHaJaoM, -+29,4°.

TennonpoBosHOCTb NOPOJ, BEIPaXKaeTCsl KOJMYECTBOM Temja B Ma-
JIBIX KaJopHsiX, Kotopoe mpoxoaut B 1 cex. uepes 1 e¢m® naunoih
1I0pPOAIbl [IPH Pa3HHULIE B TEMIIepaTypax ero NPOTHBONOJOKHBIX MJIOCKO-
crei B 1° C. 910 KO/IHUECTBO KaJIOPHil HA3BIBAIOT a6COMOTHBIM K O 3 (-
GUHUHEeHTOM TenJOnpoBOAHOCTH A, KOTOpPBIH onpese-
JIeTCs U3 BhIPAXKeHHS:

O &Y y
nS({ti—t3)"

—
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e Q — KOJIMYECTBO MPOIMIENIIEro Temaia B Kax;

I —ToMmMHA €05 MOPOJAB B CA;

n — BpeMsi NPOXOXKAEHHA TENJIOBOTO MOTOKAa B CE€K.;

| § — naomans MOBEPXHOCTH, Yepe3 KOTOPYIO NPOXOJAHT Ter-
JIOBO# TOTOK, B cM?;

t_, — t,) — najieHHe TeMmeparypH.

~ Hanomnum, uro TemronpoBoaHoCcTh Bo3nyxa pasHa 0,00005, crera

0,0003—0,0005, nbaa 0,0051—0,0053, Boast 0,0014.

- Hmxe npuBoastcs 3HAYGHHS TEIIONPOBOAHOCTH HEKOTOPLIX Trop-

~ HBIX NOPOA:

A-108 A-100
2 Toukuit mecok . . . . . 0,3 Fpamur . .. ... 40
- Kpapuesmii necox . . . 0,6 Mssetnr. - "o, s 52
& Bioas . VIV e 08 Trelic 5.4
< Boga . ........ 14 Mecuannk. . . . . . 60
l ‘lMecuanas ramna . . . . 2,2 Rigpir . i o ieeibl
e Fampa . ..oovv ool 28 Margerur . . . . . . 30,0
BN Angesar. .02, 4. .0 S

W3 npuBefieHHbIX NaHHBIX BHAHO, 9TO TEMJIONPOBOIHOCTb GOMBIIHH-
| CTBA TOPHBIX N0POJL GoJIbIe TETJIOMPOBOAHOCTH BoAkL Tensionposon-
HOCTb nopoJ, ofycJoBJIHBaeTCsl IJaBHbBIM 00pasoM MPHPOAOI cBsA3ed

H pa3MepaMH KOHTAKTOB MeX[Iy YacTHUAMH H B 3HAUYHTE/NbHOH CcTe-
EHH 32BHCHT OT BJAXKHOCTH (BJIAXKHOCTb OGBLIYHO MOBLILLAET TEILIO-
IIPOBOJHOCTb). PhIXJble OTJIOXKEHHs, B KOTOPbIX 3aK/IiO4YeH BO3IYX,
FBJIAIOTCA [VIOXHMH IPOBOJHMKaMH Temuia. TenionpoBoaHOCTb MOPOA
| B HanpaB/IeHHH, N1aPAJIENbHOM X CaHIEBATOCTH, OGEIYHO Gosibue,
. 4eM B HanpaBJICHHH, TNepIeHAHKYNSPHOM eil.

Ilpu H3yyeHHH TeMJIOBBIX CBOMCTB IOPOJ OGLIYHO ONpPEIessioT
t’ BEJIHYHHY TeMINepaTypoONpPOBOAHOCTH R, Koropas MNpex-
- craeasier coboii orHOIIEHHe aGCOMIOTHOrO Koscptbnunema TEerIo-
| MPOBOJHOCTH A K TPOW3BENEHHIO TeIVIOGMKOCTH ¢ Ha OGbeMHbIH
- Bec §:

k=

87| =

Hosble nanHbie 0 TEMJIONPOBOAHOCTH M TEMNEPAaTypPONpPOBOIHOCTH
FOpPHBIX TNOpOJA npHBefieHsl B pabore B. H. laxuosa u JI. M. [lpsko-
HoBa (1952 r.).

TemnepatypHble BOJIHBI BO BHellHei 000J109Ke 3€MHON KOpPBI

+ TensoBoii pexKHM MOBEPXHOCTH 3eMJIH B 3aBHCHMOCTH OT CYTOYHOTO
H rof0BOro H3MEHEHHs BLICOTBI COJIHIIA XapaKTEpPH3YeTcs CYTOYHBIMH
H TOJOBBLIMH nepHonHuYecKHMH KoseGanusimu. Kpome Toro, umetor
MECTO BEeKOBLIe KoJeGaHHs TeMrepaTtyp, NPOHHKAOUIHe Ha rayGHHY
A0 HECKOJBKHX COT METPOB.
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Temneparypa MOBepXHOCTHOTO CJIOA MOYBBI MMOJBEPraercs B Teye-
HHE CYTOK IMEeDHOIMYECKHM KoaeGaHHAM C OAHHM MakCHMyMoMm H
OZHMM MHHHMyMOM (pHc. 9).

CyTouyHasi TeMmepaTypHasi BOJIHAa JBHXKETCS CPaBHHTENBHO Me-
JIEHHO, 4 ee aMIUIHTYJa OLICTPO yMeHbliaetcst ¢ rayGuuoil. Ha ray-
6une oxkono 1 m (MakcHMyM, 2 M) aMIVIMTYAa KosieGaHHE paBHa
HYJIIO, T. €. B 9TOH 30He KoJieOaHHs TeMIEPaTyPEl B TEUEHHE CYTOK He-
3aMeTHH (MOofc MOCTO A H-

t /\ HHX CYTOUHB X TeMIIe-
as ' \"' paTtyp).

/ \ TonoBrie KogeGaHHsT TeM-
30r o nepatyp HaGaofaloTcd  Ha
- /? -~ /Vg\\ 6oablnefi ray6uHe, IpHYeM Ha

¥ [ T o HEKOTOpo#l TriyGHHE aMMJIHTY-

= =T Ia 9THX KoJieGaHHi, mocTeneH-

Sk - HO yOBIBAIOWAf, CTAHOBHTCA

L4 CTOJIb MaJIoff, UTO YCTAHOBHTH
e 1 1 L L L

€e He TpencTaBJ/sieTca BO3-

] 4 F] 7] 15 20 e
MOKHBIM. MakcuMaJ/bHas riy-
Puc. 9. Cyrounsie KoaeGaHHS TeM- 6HHA Tofca MHOCTOSH-

REPATYPH “Mfgg‘asogom”{' arrycr HblX TOLOBHX TeMTIe-
4.T.

I— Ha noeepxXHOCTH 3eMAH; 2 — Ha rayluue patyp 30—40 M. Ona
S5em; 3—mHara 6HHe2010 cm; 4 — Ha ray- CHJIBHO KoaeOJieTcs B 3aBHCH-
uHe 20 cu

MOCTH OT aMILIHTYABl KoJseba-
HHIl TeMnepaTypH Ha NOBEPXHOCTH 3€MJM H OT TelJIOBbIX CBOACTB rop-
HbIX mopon. B Tponukax m cyGTpOnMKax ¢ MODPCKMM KJAHMATOM, Tle
aMMJIHTY1A TOAOBHIX KosaeGaHHH TeMmepaTyphl He3HAUHTEJLHA, YiKe
Ha HeOoJbilol ry6HHe 3TH KoJleGaHHA 3aTyXxaloT. Tak, HanpuMmep, Ha
Uepuomopckom noGepexbe Kapkasza, y Coun, ray6uHa nosica IO-
CTOSIHHBIX TOJOBEIX TeMrepatyp pasHa 10 m.

OOblYHO MOsAC MOCTOSIHHBIX TOAOBHIX TeMMepaTyp HMeeT TeMiepa-
TYPY HECKOJbKO BHILIe CpefHeil TOAOBOH TeMIepaTypsl BO3ayxa Ha
MOBEPXHOCTH.

[lepenaya B riyGHHY Kak CYTOYHBIX, TAK M TOJOBBIX KosieGaHuii
TeMnepaTypbl IPOHCXOAHUT 110 ONpele/ieHHEIM 3aKOHAM, a HMEeHHO:

1) mepnopn T KoneGaHuil Temmneparyprl ¢ rJyOHHON He H3MeHseTCH;

2) npu yBenmuueHHH TIJyOHHBI B apH(METHYeCKOH IpOrpeccHd
aMMJIHTYABL KoleGaHuil yMeHbIIATCs B TeOMeTPHYECKOiH NPOrpeccuy;

3) BpeMs HACTYIJIEHHSI MaKCHMYMOB H MHHHMYMOB C TJyOHHO
Bce 6ouiee 1 6oJiee 3ama3/bIBaeT;

4) npu TeMnepaTypHLIX KoJieGaHUsX Pa3HOro mnepHofa rayGHHE,
Ha KOTOPhIX aMIINTYIEl YMEHbLIAIOTCS B OJMHAKOBOE YHCJO pas, oT-
HOCATCS, KaK KBaJipaTHele KOPHH H3 MepPHONOB KoJefaHuii:

o rn,
*3 T,
roe 73 u T, — nepuoasl kose6auui;
X; H X, — IIyOHHH OJHHAKOBOrO 3aTYXAHHA AMILIUTY.
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st roNOBLIX H CYTOYHHIX KoJieGaHHil HMeeM:

=t =1/",b,5, i x; = 19.x,.
X3 V1 £

Caieryer OTMETHTb, 4TO B JEHCTBHTENBLHOCTH Ipollecc Nepenayd
TEMJIOTH B 36MHOH KOpe 3HAYHTeJbHO cjoxHee, ocofeHHoO B paHoHax,
rae HaG/i0JaeTcss cHeTeMaTHYecKHH mepexoll BOIBL H3 KHAKOrO CO-
CTOSIHHS B TBepjoe H mapoo6pasHoe H 06paTHO.

Kak H3BecTHO, cylla MOBOJLHO OHICTPO HArpeBaeTcs H TaK e
6bicTpo oxJjaxnaercd.. Bona okeano u mMopeil HarpeBaeTcsi H OTlaeT
TEIJIO JOBOJIbHO MeIJIeHHO, DTO pasJiHyHe NMPOHCXOAHT Mpekje BCero
OTTOrO, 4YTO BOJAa HMeeT OOJbIIYIO TEMJOEMKOCTb IO CPaBHEHHIO
¢ cymell M OT/HYaercs NPO3PAYHOCTBIO M NOABHIKHOCTBIO WYACTHIL
Boabiloe 3HayeHHe MMeIOT 3epKasbHAad NOBEPXHOCTh BOMAbL, 06YCI0B-
JIMBAIOILAA OTpaXKEHHE JIyuell, a TakKe BOJHEHHe, MepeMelInBalolee
MAacchl BOABbI.

AMDIHTYABl CYTOUHBIX KoJieGaHHMii TeMmepaTyphsl B OTKPHITHIX 4a-
CTAX OKeaHa BecbMa HeGoublune — npubauguteasto 0,5°% a B Mopsx,
GoJlee WM MeHee 3aKpPHIThIX, — HECKONbKO GoJblie: 9-4°. Amnan-
TYAB TONOBHIX KoseGaHH TeMnepaTypel B INOCJAEAUHX AOCTHraloT
14—24°.

Cpeanne tTeMnepaTypsl BOALl B OKeaHaX, BHIYHCJIEHHBIE TI0 KapTaM
H30TePM, 0Ka3aJnCh CAedYIOMHMH:

ATnaHTHYecknit okean. . . . . . ., 16,9°
Wuanitckui 20 b SR T ¢17.0°
Tuxuit PP A" T

Cpenueronopas temnepaTtypa Muposoro oxeana (17,4°) B cpen-
HeM Ha 3° Bblllle CPeJHero0BoH TeMmepaTypbl HHMKHHX CJOeB aTMO-
chepur (14,4°),

Temnepatypa Boabl B OKeaHe Mo Mepe yrayGJeHHs Tajgaer, NpH-
yeM jo ray6unbl 750 4 naneHne nuet GLICTPO, a ray6xe — LOBOMLIO
mepnento (~ 1° na 1000 ). Takum o6pasom, Gogblias 4acTb Macchl
BOJl OKeaHa MMeeT TeMnepaTypy paBHOMepHYI0 H Hu3kylo. Temmnepa-
Typa BOJALI B NPHAOHHLIX YacTAX OKEaHOB OYeHb HH3Ka; OObIYHO OHA
He npesbiliaer 1—2° mecramMu JOXOAHT IO HYJf, a B NoaApHbIX Gac-
ceiinax onyckaerca eme Huxe, Ilo muennio B. M. Bepuanckoro, Bosa
B OKeaHax HMeJa HM3KYI0 TeMIepaTypy BO Bce reoJIorHyeckde me-
PHOJIBL.

Ha ocHoBe TeMmepaTypHBIX HcCJeNOBaHHI PeK Pas3iHuHBIX 06Jja-
CTeil BLIG/IIIOT THNBI PEK MO TeMnepaTypHuiM ycaoBusiM. Hampuwmep,
POAHHKOBbIE PEKH OTJHYAIOTCS TeM, YTO TeMnepaTypa BOAbl B HHX
BHayaJ/ie onpejejsieTcs TeMnepaTypodl MOA3EMHLIX BOJ, a 3aTeM, Mo,
Mepe ynasieHusi OT MCTOKOB, Ha Hee Bce GoJibllie BJMSET COJHEYHOEe
Harpesanne.

TemnepaTypa BOABI 03€pHHIX PEK, OCOGEHHO B BEPXOBbSX, 3a-
BHCHT OT TeMneparyphl oO3epa, H3 KOTOporo pexka Geper Hauago.,
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Boabimue peku CubGupu cnoco6CTBYIOT MepeHOCy TenJia ¢ Iora Ha cesep,
HeCKOJIbKO CMsiryasi KIMMaTHUeCKHe YC/IoBHA cesepa. Hro Kacaercs pex
Cpenueit Asuu (Amy-Ilapbs, Cuip-Ilapbs), 10 Jetom oHH 0OLIYHO
UMeIoT TeMnepatypy Gosiee HH3KYIO, YeM TeMmeparypa Bosjyxa. JTo
ABJISIETCS PEe3yJIbTaTOM, BO-MEPBLIX, MHTAHHS PeK JeAHHKAMH H, BO-
BTOPHIX, CHJIBHOrO Harpesa JHIIEHHOM PacTHTEJbHOCTH MOBEPXHOCTH
NecyaHoM IMyCTHIHH, KOTOPHIH B CBOIO O4Yepellb BEI3bIBAeT MOBBIILEHHE
TeMmepaTypsl BO3JyXa.

Temneparypa mojp3eMHBIX BOJ,

Temneparypa NMOA3EMHbIX BOJ 32aBHCHT OT KJIHMAaTHYECKHX M Ieo-
TEPMHYECKHX YCJOBHH pakloHa, B mnpenejax Koroporo (opmupyercs
noasemMHas Bojaa. ['eotepMuyeckue ycJoBHS B CBOIO Ouepelb onpeje-
JISIOTCA Te0JIOTHYeCKOH CTPYKTYpoi, HCTOpHeH pa3BHTHSA H THADOreo-
JlorHuecKMMH ocobeHHOCTAMH paiioHa. Pasuuua B TeMnepatypax noj-
3eMHBIX BOJ pafioHa oObsicHfieTcs pasMepaMu H rayOMHOH KaHaJIOB,
MO0 KOTOPHIM [BHKETCA MOA3eMHas BOJa, CTEeNeHbl0 HapyIIeHHOCTH
H BOMOHOCHOCTBIO TOPHBIX NOPOMA, & B HEKOTOPHIX CIyyasix TaKkKe
GJH3KHM DaclOJIOIKEHHeM HEeOCTHIBIINX MarMaTHYeCKHX ouaroB. 3Ha-
HHE TeMMepaTyPHBIX YCJIOBHH paioHa 3HAYMTENbHO o6/eruaer Hayue-
HHE ero I'HApOreo/IOTHYeCcKHX YCJAOBHI.

Bennuuny yray6aenusi B MeTpax, NpH KOTOpPOH TeMmmepatypa Ino-
BhilllaeTcss Ha 1° NMpPHHATO HaswBaTh FeOTEepPMHYECKOH cTy-
neHsio. [eoTepMHYECKHM Tp a1 M € HTO M Ha3biBAeTCs MOBHILIEHHE
TeMnepaTypel B rpaaycax, COOTBeTCTBylouiee yrayGmaeumio Ha | M
(unorna npuHEMaoT Ha 100 #).

3Hasi reoTepMHYECKYIO CTYNeHb g, CPERHIOI TeMnepaTypy Bo3ayxa
JlaHHOH MeCTHOCTH f, M rIyOHHY CJIOSl TIOCTOSIHHBIX I'OJIOBBIX TeMnepa-
TYp h, MOXKHO NPHOIH3HTEIBHO BHYHCINHTD TeMnepatypy T, Ha Jio6oi
ray6ude Wiy rayGuHy H, cOOTBETCTBYIOLLYIO TOI HJIM MHOH TeMnepa-
Type:

H—nh
Ty=t-+ z H

H=g(T,— ) +h.
Hanpumep, npu cpeanefi TeMneparype Bosayxa f,= 5° reorepMu-

yecko# ctynenn g = 33 M U ray6HHe CJOA MOCTCSHHBIX TeMNepaTyp
h =20 » ME MOXeM OXHAaTh Ha ray6une H = 680 x

Tsso =5 + —'6803; 2 o 250-

H, Ha060pOT,
H,. =33 (25 —5) + 20 =680 .

Ornpenenenye rayGuHbL Mosica MOCTOSAHHBIX TOAOBBIX TEMIePaTyp
Jiy4llle BCero NPOH3BOJAMTE NyTeM HENOCPEACTBEHHBIX CHCTeMAaTHue-
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cKkuX HAGJIONCHHI HA PasMHUHBIX ry6HHAX (HANpHMep, B CKBa)KHHAX
ray6unoit 2, 4, 6, 8, 12, 15, 20, 25 »). OpHEHTHPOBOUHBI MOACYET
MOXKHO cienaTth npu HabmofeHusx Ha HeGoabilofi rayGHHe, MOJb-
gysich 3aKOHOM yMEHbIUEHHS AMILIMTYAbl KoJeGaHHH TeMmnepaTypsl
¢ ray6GHHOiL

AMmiuTyaa rojoBhix KoJeGaHHi a, Ha rayOune z ompeselsercs
no GopmyJe: 1

L
e P
a,=a,e .
rae a,— ammiantyaa kxose0aHuil TemMmepaTypeH Ha TOBEPXHOCTH;
k — TeMmepaTyponpoBoAHOCTh MOPOL;
T —nepuon xo/eGaHHil TeMmepaTyphl.

IMpunumasn cpeny mocrosiHHoi (R = const), MoXHO npuBecTH 3TO
BBIpaXKeHHe IyTeM Jorapu()MHDPOBAHHUA K yPaBHEHHIO NPAMOii JHHHH,
H3 KOTOPOro CJEAyeT, YTO JIorapH(Mbl aMIVIHTY/, COOTBETCTBYIOIIHX
pas3JHuHbLIM TTy6GHHAM, JOJKHH pac-

foJIaraTthCss Ha OJHOH MPAMOM. oy o
Tak kaK mpeie] TOUHOCTH Ha- & ° Y

GuroneHuit Temnepatypel paseH 0,1°, 6

3ajaya CBOLMTCA K TOMY, YTOOH _,f

onpefesHTh TayOGHHY mosica MHHH- ) \

MaJbHBIX rofoBuIx ammantya (0,1°).

Ha puc. 10 nokasan mnpumep
rpadHueckoro onpelesieHHs TJy6u-
HBl NOSICa MOCTOSIHHBIX TeMIepaTyp.
Jast mocrpoenus nopoGHOro rpagu-

Ka HeoGXOAHMO 3HATh AMIUIHTYAH ; p ‘\“
KoneGaHHH TeMmepaTypsl Mo Kpaii- o

Heilt Mepe B Tpex Toukax. [lpose- § 26 \
JAeHHas Yepe3 3TH TOYKH NpAMas B g:‘z \

MeCTe nepeceyeHHs C OChb0 aGCIHCC
(coorBercTBytomeil sorapugmy 0,1)
onpefenser rayOHHY 3aJjeraHus

Nosica MOCTOSIHHBIX  TeMIeparyp. o
B nannom ciydae ona oxkasaznach
paBHO# 23 M. %

Aoeapugpmpr amnaumyd 208066z Konesanud memnepomypal

Ilpu ompenmenenun rayGuubl 3a- G DS LR S
JIEraHHsA Mosica NOCTOSHHBIX TeMIle- [hybuna om noBepxwocmy 3emau
PATYp He CIEAyeT NPHHHMATL B Pa- p,. g, I'pagnuecknii cnocob onpe-
CYeT aMIVIHTYAbl KOJIeOAHHA TeMMe- jeseqms rayOMHH ToACa MOCTORH-
PaTyphl TOBEpPXHOCTH TIOYBHL, TAK HuX temneparyp (no A.H.OruibBu)
KaKk TelJIoBHle CBOMCTBA IMOBEpPX-

HOCTHOr0 ¢JIOS OTJIHYAKOTCH OT TEIVIOBHIX CBOMCTB HHXKeJeXKalux
nopoj.

B GonbimHCTBe cilyuaeB 3a CpPeNHIO HOPMAJbHYIO reoTepMHye-
CKyIo cTyneHb npuHuMaloT 33 M/2pad. OfHAKO 3Ta BeNMYHHA HE OTpa-
JKaer efCTBHTEJNBHOrO COCTOSIHHS TEIJIOBOTO TOTOKAa B PAasjHYHbIX
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paftonax. BennynHa reorepMHYECKOH CTyNeHH Koqebyiercs B LIHPOKHX
npenenax (or 1 mo 200 m/epad) w 3aBHCHT OT BO3pacTa M THMA reo-
TeKTOHHYECKOTO 3JIeMeHTa, OT TEIVIOBBIX CBOHCTB MOPOJ, majeoTepmMu-
4eCKHX YCJOBHH M B 3HAUWTEJLHOH CTEMeHH OT THAPOreo/ordvecKHx
ocoGeHHoCTell JAHHOrO paioHa.

B o6aacTi 06HaXKeHHbIX JOKeMOPHACKHX KPHCTAJIHYECKHX MACCH-
BOB reoTepMHyecKasl CTyneHb paBHa NPHMEPHO 100—200 x/zpad; Ha
nnarGopMEeHHbIX Y4acTKax, CI0MEeHHbIX NPeHMYIIeCTBeHHO M1a/1e030k-

¢ CKHMH OCAJOYHBbIMH TOJLLAMH, —

L NN SZ/TINNS S00 s s aidiadimoR scs
J \\\3\ \\ 3 '

7 RN " Ry B paiioHax He(TAHBIX MECTOPOMKAe-
m ) \\\\\.\/] \Y HHil, Ha yyacTKax, 3aTPOHYTHIX MO-
2 P % = N JIOABIMH  JBHMKEHHUSIMH, — MeHce
J\ \ \-k N\ \ 30 m/epad. Tlpu sTOM 0COGEHNHO
\\_\_ \\ 1 \ HH3KHE 3HAYEHHsI TreoTepMHYECKOi
‘TN o y ) 1 CTYNEHH OTMeualoTcs B 0f6JacTsax
\ N ~ TPETHYHOTO H COBPEMEHHOro BYJKa-
A \ \ Y \\ HH3Ma, TJe OHH YMEHbIIATCH 10
s R EEA NS 1 m/zpad n paxe uuxe. I'maporeo-
3 ™ - JIOTHUECKHH aHaJIH3 MOKA3bIBAET, 4TO
Ty WET X X

yMeHbLIEHHE TeoTepMHUECKOoil CTy-
NeHH CBSA3aHO HCKJIOYHTENBHO ¢
NpPOrpeBaHHeM IJIOXO MPOBOASLIHX
TeMo TOPHBIX MOPOJ BOCXOASIIHMH
BOAAMH H 3aXBaTBIBAeT TOJBKO MpHJEralouiHe K BOXHBIM KaHaJaMm
Y4YacTKH.

CucrematHsaalus JaHHBIX MO TeMmepaTypaM MNOA3EMHbIX BOJ
JAOMKHA NPOH3BOMAHTBCA C YYETOM reorpaguueckoro MNoOJOXKeHHs
paiona, BbICOTEI HaJll YPOBHEM MOPSH, a TAKXKe TePMHUYECKOro pexuma
3eMHOH KOpbl, 00YCJIOBJIEHHOTO I'e0JIOrHYECKOil HCTOPHEil.

- Temnepatypa moaseMHbIX BOA KoaeGJerTcss B IUMPOKHX Mpegenax
B 3aBHCHMOCTH OT YCJIOBHI MHTaHHA, Iy6GHHB! OPMUPOBAHHSA H MecTa
BbIXOJa BOAbI HA 3eMHyl0 nosepxHoctb. HauGosee Huskue temnepa-
Typbl HabmopaioTcst B o0JacTsX, rjie CpelHerofloBas TemmepaTypa
Bozayxa Huxe 0°C (B 06/1aCTH MHOroJIeTHe#, HJIH «BCUHOM», Mep3-
JIOTBl H Ha BBICOKHX ropax). Camoii BbICOKOH Temmepatypoit obaa-
AQIOT BOAHI, NOAHHMAIOLIHECH CO 3HAYHTENBHBIX IJyGHH HJH NpPHYPO-
YeHHbIe K 06/1acTAM MOJIOJOH BYJKAHHYECKOH MAesiTeJNIbHOCTH (HampH-
mep, Ha Kamuatke). MHorza BcTpeyaloTcs BOAbl NEPeOXJaXKAEHHbIS
(comenbie) mam meperpetble (BOABI reiizepos).

B cpennux mmporax HerMyGOKHe IMOA3eMHEIE BOAH, OGBIYHO HC-
NOJMb3yeMble JJIsl MHTbSl M TEXHHYECKHX IlleJeldf, HMelT TeMnepaTypy
or 5 10 20°, T. e. IBAAIOTCA XOJOAHLIMH. TenIbIMH BOAAMH CYHTAIOTCA
BOABI C TeMnepaTypoii Beite 20°, ropsauiMi — Bbittte 50°,

Hcerounnku, cpeausisi TeMnepatypa BOAbl' KOTOPHIX Bbille MaKCH-
MaJIbHOH CpeJIHerofoBoil TeMmepaTypsl BO3lyXa Ha NMOBEPXHOCTH 3€M-
Horo wapa (34°), HasuBaloTcs a6COJIOTHBMH TepMaMHu;
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HCTOYHHKH, BOJIa KOTOPHIX HMeeT CPeAHIO TeMInepaTypy BHIIe cpe-
geil TeMneparypel Bo3Jyxa NAaHHOro paiioHa, Ha3LHBalOTCA OTHOC H-
TeJbHBIMH TEPMaMH,

Jnsi o6HapyKeHHs TepMaJsbHBIX BOJA, HayKe ecJH BLIXOJ BOJHI
OPRKPHIT YETBEPTHYHLIMH OTJIOXKEHHAMH C 3aKJIIOYEHHBIMH B HUX M0-
BEPXHOCTHBIMH, 00LIYHO GoJIee XOJOAHLIMH BOJAMH, C YCIeXOM MOMXeT
6bITb MPHMEHEH TEpMOMETpPHYEeCKH it MeTox pa3menxku. B cay-
yae pesKoro pasinyHA TeMNepaTyp -BOCXOASILHX H MOBEepPXHOCTHBIX
BOJ LOCTATOYHO NMPOM3BECTH 3aMephl TeMMepaTyp B CKBaXKHHAX Ha
onpejleleHHbIX Ty6GHHAX H NMOCTPOHThL H30TEPMBI, KOTOPhIe OKOHTYPSAT
VYacTKH MOAbeMa NoA3eMHbIX Bof. Eciiu pasHHlla B TeMnepaTypax He-
3HAYMTEJIbHAs ¥ 3aMeyaeTcs CHJIbHOE BJHSAHHE COMIHeYHOro nporpeBa-
HHSI, TPHXOMHTCH M3y4yaTh TEPMHUECKHH PeXXHM TOYBHEI BHE yUYacTKa
BJHAHUA BOCXOJSIIIUX BOJ B TeYeHHe roJa, CTDOHTH rpadHk T e p M o-
Haonaer (cMm. puc. 11) u 3atem yxe CpaBHHBATH H3MEPEHHELIE TEM-
mepaTypsl B CKBaJXXHHAX C JAaHHEIMH 3TOro rpaduka.

Ha puc. 11 npuBenen rpaux TepMOH30MJIET, MOKA3LIBAIOUIHIT pac-
npejesienHe TeMneparyp mousbl nmo rayGuxe 3a roa. Ilo ocH opauHAT
OTJIOXKEHEI IVyOHHBI 3aMepoB, MO OcH abcuuce — Mecsiusl. KpHpbie
COeIHHAIOT TOYKH OJHHAKOBOH TeMnepaTypsl B pasHoe Bpems.

['pauk TepMOH30MJIET XOPOLIO OTpPar)kaeT 3HMHee OXJaXKIeHHe H
JieTHee MpOrpeBaHHe TOYBHI, a TaKKe 3anas3jbiBaHHe B KoJeGaHUsAX
TEeMneparyp 1o mepe yray6JeHHs. :

Kpome Toro, A5l y4acTKOB CKPBITOrO BHIXOZA BOCXONSIIIMX MHOA-
3EMHbIX BOJI CTPOHTCS KapTa TEPMOH3O0KJ HH, T. €. KapTa JHHHA
OJIHHAKOBLIX TeMIePaTypPHLIX OTKJIOHeHHH (OT HOpMaJBHOH Temnepa-

TYPH MOPOA).



Ffrrasa 4

BOJA B ATMOC®EPE

Crpoenne armocdeps

H3yuenne ycJIOBHH NMHTAHHSI M pexuMa MOA3EMHLIX BOja Tpedyer
npexae BCETO ACHDLIX npe,ucraa.ueﬁnﬁ O METEOPOJIOTHYECKHX H KJHMa-
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Puc. 12. Crpoenne atmocdepht

I — KpHBas MSMEHEHMA JaBaeHWs; 2 — KpHBas HIMEHEHHi

TeMnepaTypu

THYECKHX OCOOGEHHOCTAX
paiiona. ['maporeosiorn
HOJKHBL OGbITH  XODPOLIO
3HAKOMBEI € MeTeopoJio-
rueft — HayKoM, M3yuaro-
meit ¢HU3HyecKue mpo-
IleCCHl, IPOHCXOAMAIIHE B
atMocepe, U KIHMaTO-
JorHell — Haykoil 06 00-
Pa30BAHHH H 3aKOHO-
MEpHOCTAX pacmpocrpa-
HEHHS KJIHMAaTOB.

®. [1. CaBapeHckui
(1935) ormeuan: «Iloa-
3eMHBIE BOJIHL, KaK M I10-
BEPXHOCTHEIE, TIO/I4H-
HSIOTCA OOLIUM THApPOMe-
TEOPOJIOTHYECKHM  BJIHS-
HusM.  [losromy  kak
YCJIOBHS 3aJIeTaHHs TOJ-
3eMHBIX BOJ HEMBLICJHMO
H3yuaTh 0e3 reoJIOrHH,
TAK H YCJIOBHSI JHHAMH-
KH H pexHMa HX HeBO3-
MOZKHO H3y4aTh BHE CBfl-
3H C THAPOMETe0pOJIOTH-
YeCKHMH 3JIeMEeHTAMH H
HX COBOKYITHOCTBIO®.

Atmocdepa oGiaekaet
Hally MJ1aHeTy TOHKHM
CJIOEM, He HMEIOLIHM pe3-
KO BBIpAXXEHHOH Bepx-
Hell rpanuubl. [laoT-
HOCTh BO3JyXa C BHICO-

TOH YMEHBIIAETCsl HACTOJILKO GHICTPO, YTO MOUYTH TPH YETBepTH Beefl
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ero Macchl Jexar Hixke 10 kM W monopuHa — HHXKe 5 kM. Kax
M3BECTHO, HA ypoBHe Mops atMmocdepHoe LaBJeHHe PABHO JAaBJEHHIO
cronba pryrtd sbicotoit 760 mm; Ha BeicoTe 10 KM OHO paBHO HaBJe-
HHIO PTYTHOro crosia BeicoTOi Bcero 198 ma. Baxueiiine mereopo-
JIOTHUECKHe Ipolecckl — o0pa3oBaHie 06JAKOB H OCAJKOB — MPOMC-
xojAaT B npenenax 10-kunoMerpoBoil 060M0UKH.

Atmocthepy o6bIuHO AelsiT Ha ABE 4YacTH: HHMKHIOW — TP OT 0-
chepy H BepxHiOIO—cTpaTochepy. [lepsaa B yMepeHHHIX
MIHPOTaX MPOCTHpaeTcst B cpexHeM a0 BuicoThl 10—11 ka, a y 3KBa-
topa — 0 17 km; Temmeparypa B Tpomocepe c BBICOTOH Majgaer.
Buime pacnoJsiaraercsi crpatoc(epa; Temmnepatypa B Heil ¢ BHICOTOH
ocTaeTcsl TNOYTH MNOCTOSHHOH MJHM Ja){e HeCKOJbKO IOBHIIdeTcs
(puc. 12). HewameHHOCTH TeMmepaTyphl COXpaHfeTcss MPHMEpHO MO
BeICOTHl 30—40 ku. ITo HaGaofeHHAM 3a BO3ropaHHeM METEOPHTOB H
OTparKeHHeM 3ByKa OT BEepPXHHX CJoeB aTMoctephl 3aK/IOYaloT, UTO
Ha BbicoTax Gosee 50 xk# atMocdepa uMeeT BecbMa BLICOKYIO TemIe-
patypy (Brime 25—75°).

Bepxusas rpanuna crpatocepsl pacrnoJaraercss IpEMepPHO Ha BhI-
cote 80—85 xm; manee caenyer HoHoc¢depa. Houusaums co-
3naercs noj AedcTBHEM yJAbTpadHONeTOBBIX Jyueil cOJIHIA U TaK Ha-
3BIBAEMOr0 KOCMHYECKOro usJydeHusi. B uonoctepe uacro uabiio-
NAI0TCSA MOJNAPHLIE CHAHHS.

BaaxnocTe BO3ayxa

Atmoc(epHblit BO3AYyX Y NMOBEPXHOCTH 3eMJIH MpeacTas/sieT co6oi
CMECb asoB, COCTOAIILYIO TNPEHMYILECTBEHHO M3 a30Ta W KHCJIOpoAa.
B HeGosblIOM KOJIHYECTBE B HEM NMPHCYTCTBYIOT BOAOPOI W HHEPTHbIE
rasel: apros, resiufi, KpHNTOH, HeoH H KceHoH. Kpome Ttoro, B armo-
ceproM Bo3ayxe comepKaTcsi B NMepeMeHHbIX KOJHYECTBAX BOASHOM
nap, yt‘JIEKHCJIbIﬁ ras H O30H, a TakK¥Ke cJjeAbl aMMHaKa, HOLa, Mmepe-
KHCH Bojopoja u Ap. (raba. 5).

Ta6aunuab

0/, conepxauuns [TaoTnocTh
Co“:g:;'yia“”" B BO3llyxe MO OTHOLUEHHIO
{no o6bewy) K BO3AYXY
BABOT i % s s - 78,08 0.97
Kucnopon . . . . . . 20,95 1,11
Aprou ., . . o s 0,93 1,38
Vraexucamii raz . - (0,03) 1.53
Bomopox . . .. .. 0,001 0,07
BISOH . . . . . SRk 1,8-.10-8 0.67
Teamit . . . .. .. 5.10-4 0,14
Kpunton . - . . . . 1.1.10-4 2,82
emuon &1L DN 09.10-5 4,42
Chat | R TR 2. 10-8 1.62
AwMHak . . . . . . 26 .10 -7 0,59
[lepexuce nompona 4.10-8 1,'8
Hon . . 3.5+ 10-9 8,78
Dmanauns pamm
pREoMI L o 7-10-18 7,67
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Conepkanne yriaeKucaoro rasa, o6ycjoBJeHHOe NbIXaHHEM, rope-
HUEM H BblJeJIeHHEM M3 I0YBbI, CHJIbHO Kosebuetcs. Ewe Gosee Ko-
Je6aeTcs colep)KaHHe B BO3AyXe BOASHOTO Napa, KOTopoe olpefe-
JfIeT BJa X HOcTb Bo3ayxa. CpenHee colep:kanne BOASIHOTO napa
B Bo3ayxe y 70° c.ur. —0,2%, y 50° c. m.—0,9%, y sksaropa —
2,6%. B cronbe posayxa ceyenneMm 1 M2 u BeicOTOl 8 kM o6LLuii 3anac
BJIard coctasasier npumepro 16,5 k2 n pacnpenensiercs Takum o6pa-
30M, 4yTO OKoJI0 709 BCeii BJarH 3axkmaiouyaeTcs B npomexytke or 0
1o 3,5 km. ChemoBaTesNbHO, C BHICOTOH KOJHYECTBO BOASHBLIX IIapoB
yMeHblIaeTcs.

Bec BoasHOro mapa, OTHECEHHBIH K eIHHHIE Beca BJIAXKHOTO BO3-
AyXa, HA3LIBAIOT YA eJdbHOH BaAaXHocThio. Bec 1 % cyxoro
BO3/yxa Ha ypoBHe Mopsl npH Temnepartype 0° u nasaenun 760 mm co-
crasaser 1,293 xke uau okpyrnenno 1,3 ke, Tak Kak mJaOTHOCTb BOASA-
noro napa (0,623) meHblue NJIOTHOCTH CYXOro BO3AyXa, BAaXHbIH BO3-
AYyX B TOM Xe 00’beMe BeCHT HeCKOJbKO MeHblle,

B aTtmocdepHoM BO3oyXe COAEpIKATCH TaKMKe KHUAKHE M TBepIble
YACTHIb! — NPOAYKTHl KOHIEHCAlUHH BOASIHOro nmapa (kKamau H Jejis-
Hble KPHUCTaJJIbl), MblJIb OPraHHYeCcKOro H HeOPraHHYeCKOro NpPOHCXO-
MK /JIeHHS, YaCTHILI MOPCKOH COJIH M MOJOMXHTENbHO HJIH OTPULATENBHO
3apsXKeHHEle HOHB. Hasnuwe HOHOB, KOTOpHIE MOMajaloT B BO3AYX
B pe3y/ibTaTe PaJHOAKTHBHLIX SIBJEHHIl H KOCMHYECKOro H3Jy4eHHs,
06yCc/I0BJAHBAET 3JEKTPONPOBOAHOCTb BO3Ayxa. [IpucyrcTBHe uacTHl,
06/1a1a10LHX THIPOCKOMHYECKHMH CBOICTBAMH, B OCOGEHHOCTH NpH-
CYTCTBHE MpPOJAYKTOB CropaHusi, crnoco6CTByeT KOHJEHCALHH BJArH
B BO3yXe.

Kak Bcsiknil ras, Bonsnoit map B atMocepe obnafaer H3BeCTHOH
YTPYTOCTbIO; NOCJAEAHAS H3MePAeTCs BBICOTOH pTyTHOro cronfa, KoTo-
Pblit OH MOXeT ypaBHOBECHTb. YIpPYrocTb Napoe (B MH/IMMETpax
pTyTHOrO crosnfa), KOTOphle B AaHHLIH MOMEHT HAXOATCS B BO3/YyXe,
HasbiBaeTcss a6 COMIOTHON BJAAXHOCTHIO.

OTHowenHe ynpyrocTH € mnapoB, MAeilCTBHTENIBHO HaXOASIHXCH
B BO31yXe, K ynpyroctd E napoB, He0GXOAHMBIX JI/Isi HACKILIEHHS TOTO
JKe MpOCTPaHCTBA NPH TOM Ke TemmepaType, Ha3blBaeTcs O THO CH-
TEJAbHOH BJAAXHOCTBHIO €

uma (B %):

e, =& - 100.

Ecaii rosopsrT, uTo OTHOCHTE/IbHAS BAAXKHOCTh pasHa 25%, To 3TO
3HAYMT, YTO KOJIHYECTBO MapoB, HAXOAMLIHXCA B BO3JyXe, COCTaBJsET
25% ot TOro KoMMYecTBa MapoB, KOTOpOe HEOOXOIHMO s Hachlile-
HHS BO3/lyXa B 3TOM TpPOCTPAHCTBE IPH TOM JKe TeMneparype.

OTHomenne yYNpyrocTH NapoB HHOTAA 3aMEHSIOT OTHOIWEHHEM
BECOBOr0 KOJIHYECTBA M 11apoB, HAXOASLIMXCSH B BO3JyXe, K KOJHYe-
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]

c¢tBy M napos, HeOOXOQMMBIX JJIsi HACHILEHHA TOro e IPOCTPaH-
cTBa:

e, =77 ~100%.

B Tta6a. 6 nanbl sHavenus ynpyroctd E HachlIIAKOMHX BOASHBIX
napoB B MHJUIHMETPax PTyTHOro cronfa u KoauuectBa M Hachillaio-
WX NapoB B rpaMMmax Ha KyOMYecKHil MeTp NpH Pas/HyHbIX TeMIe-
patypax.

Ta6auua 6
R R —-30 =20 —10 O 10: ' PO 30
2 T A 0,4 1,0 22 46 92 175 '3l9
vy, el R 0,5 151 24 48 94 173 1304

Kak Buano u3 taba. 6, conep:kanne BOASHLIX NAPOB B BO3AyXe 3a-
BHCHT OT Temneparypnl Bo3ayxa. [1pu 0° npexen ynpyrocTH BOAsiHOrO
napa pased 4,6 mu, a conep:kaHue BONsIHbLIX mapos— 4,8 2/m3.

Maxkcumanbrasi aGcoslIOTHAA BJAXKHOCTL BO3NyXa HaGJrogaercs
B 9KBaTOPHAJbHLIX CTpaHax, rae ona gocturaer 20 mm u Goaee. [lo
HaMnpasJ/IeHHUIO K MOJIOCaM H BHYTPEHHHM YacTAM MaTepHKOB a6coJioT-
Hasi BJAXHOCTb BO3JyXa YMEHbIUAeTcsl, CHHIKAfCh N0 MHHHMYyMa
B MyCTLIHAX H B 06JacTaX cHIAbHEIX XoJojoB. B Cesepo-BocTouHoit
Cubupu, Hanpumep, aG- .,

COJIIOTHAA BJIAJKHOCTL 10 IJ.’G
HHoTa OLIBAeT MeHbIe 9 A a7
0,03 MM. 7 // \\ g

A6comotHas  Baax- = i / \ o
HOCTb H OTHOCHTeJbHAs 7 . / \ v s i
BJI2XKHOCTb H3MEHAITCA ' 4 N A A 50
B OOpaTHLIX OTHOIIEHHAX: 2 )(,_ _.,f--..._,\ 7
mepBasi JOCTHraeT Mak- / e —\\
CHMyMa B Teljoe BpeMs 4 4l
roja, BTOpas — B XONOA- \ 0
Hoe. Jlsia WJIIOCTpALHH ;
mpusouM  KoneGamus 2 20
abCOJIIOTHOR H OTHOCH- [/ 0
TEJNbHOH BJAAXKHOCTH B | n
TeyeHHe roja g ]_Leﬂ_ Lo Wy v v vty X X .I'll‘
TpagabpHoro Kasaxcrana Puc. 13. lomoseie KoaeGaHusi abconioTHOH
(puc. 13). H OTHOCHTEAbHOX BAKHOCTH B OIHOM H3

Onpesienienre  Baa- nyuktos Llentpassioro Kaszaxcrana

1 — abconoHag BARKHOCTL B MM 2 — OTHOCHTeAbHAR

HOCTH BO3JyXxa IpoHu3- BAQKHOCTL B %

BOJIMTCA C  TOMOIILIO

OCHXPOMeETpOB— NpHGOPOB, OCHOBAHHLIX HA H3MeDEHHH TEMIe-
PaTypel CyXuM M CMOYEHHBIM TepMoMerpamH. Pesepsyap cMO4YeHHOro
TepMoMmeTpa OGTAHYT OaTHCTOBOH JIGHTOH, KOHEL, KOTOPOH OrmylleH
B CTaKaHYHK C JecTH/LIMpoBaHHOH Bojoil. Bojsa ¢ 6atucra ucnapsiercs
H [IOHHXX2eT NMOKa3aHHsl CMOYEHHOro TepMomerpa. Uem cyme BO3LYX,
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TeM GoJbliie PasHHLA B MOKA3AHHAX TepMOMeTpoB. BiakHOCTh BO3-
JlyXa BHIYHCJISETCS MO PA3HOCTH MOKA3aHHH TEPMOMETPOB C MOMOIUbIC
crielHabHbIX Tab UL 4

B no/ieBEIX YCJIOBHSIX IIHPOKO MPHMEHSETCs aCIHPaNHOHHBIM NCH-
XPOMETp, COCTOSIIHH TaKKe H3 ABYX TePMOMETPOB — CYyXOro H CMO-
YEeHHOTO, — BCTABJAEHHBIX B MeTajuluueckyio onpasy (puc. 14). Bos-
AyX BCachlBaercs B MpHOOp MPH NOMOLIK
BEHTHJIAATOPA, KOTOPHIH MPHBOAHTCS B JIeH-
CTBHE C IOMOIUBIO TPYKHHHOTO 3aBOAA.

B 3UMHHX YCJOBHAX MOKasaHHs INCHX-
POMETPOB MeHee HaJeKHbl, MO3TOMY 3H-
MOH TOJb3YIOTCS APYrHM npuOOpPOM, Tak
HA3BIBA€MbIM THrPOMETPOM, B KOTOPOM
MCMOJIB3YeTCSi CBOMCTBO 0Ge3XKHpPeHHOro

Puc. 14. Acnupaunonnniit Puc. 15. Turporpad
neuxpomeTp
1 — onpara Tepmo ; 2—
e i e e (g YeJJOBEYECKOro BOJOCA H3MEHATh AJHHY
i A e nol BJAHSIHHEM KoJieDaHHH BJIaKHOCTH
HTHAATO
POk e oonyxa T PXOA% posmyxa (MpH YBEJNHYEHHWH BJIAXKHOCTH

JJHHA BOJOCAa yBesiHuHBaercs). Asroma-
THYECKasi 3alHCh H3MEHEHHWH BJIaXKHOCTH OCYILecTBJseTcas T HT po-
rpacd oM, B KOTOPOM MPHEMHHKOM CJYXXHT NYYOK 06e3KHPEeHHHIX
BOJIOC, HATAHYTHIX MEXAY CTolKamu (puc. 15).

Ucnapenne

[Tponecc npeBpamerns BOABI H3 XKHIKOTO COCTORAHHA B mapoobpas-
HOe HasbiBaeTcs ucnapenneM. ITox BiMsHHEM HarpeBaHHS MOJIEKYJIB!
BOJIBI, HAXO/JSIHECS B HENPEPLIBHOM [IBHXXEHHH, NPe0/l0NeBalOT CHIIbI
B3aHMHOTO MNPHTSKEHHS] M BbLLIETAIOT B BO3JAYX, HaxXoasulufics Ham
Bofoi. YacTe HaxoAsmHuXcs B BO3AYXe MOJEKyJ BOASIHOrO mapa Mo-
KeT BHOBb IepeiiTH B xuakocTh, [TostoMy dakTuueckn Habaionaemoe
HcMapeHHe npeJcTaBiafer co00f pasHOCTh MEXIy KOJIHYEeCTBOM MoJe-
KyJ1, BEJIETAIONIHX C HCNAPsIONiel MOBEPXHOCTH, H KOJIHYECTBOM MoJie-
KyJI, TIONajalomux Ha Hee o6paTHo.
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Boasno#i map nomagaer B armMocdepy B pe3ysabTaTe HCHapeHH:
€ TOBEpPXHOCTH MOpei M OKeaHOB (riaBHbIM 0OGpPasoM B TpPOMHKax
H cyOGTpPONMHKax) M B MEHbIEM KOJIHYeCTBE — C NOBEPXHOCTH 03ep,
PeK M pacTHTeJbHOro nokposa. Bmecte ¢ Maccavu Bo3llyxa BOASIHEIE
naphl NePeHoCATCS BOSAYLIHBLIMH TEYEHHAMH KaK B TOPH3OHTAJIBLHOM,
TaK H B BEPTHKAJIbHOM HalpaBJ/leHHAX.

[Ipu ruaporeosorHyecKHX HCCJAeNOBAHHSX TPHXOJHTCS CUHTATHCA
< (PH3HOJIOTHYECKHM HCTIIAPeHHeM, HIH TP AHCI K P a Il M € |, IpHueM
cjegyeT OTJIHUATh 3TOT IpOLEcC, CBSA3aHHLIH C POCTOM TKaHei, oT
HCIapeHHs 0CaflKoB, MONABIIHX HA MOBEPXHOCTh pacTeHuil uaswe. [Ipu
obpasoBanun 1 2 pacTHTeNIbHOH TKaHH Hcnapsiercd NpHOIH3HTENbHO
300—400 2 Bonsl. B cyxoMm kauMate u3 1 k2 BOIHTAHHOH KODHAMHU BOJBI
pacTeHus 3ajllepKupaT | e, a Bo BlaxHoM — 2—3 2. IK3eMIJIsp Ky-
KYPY3Hl 3a BereTalHOHHHIH mepHoJ nponyckaer oT 20 1o 120 k2 BoAwL.

TpaHcnupaluus W MCNapeHHe ¢ MOBEPXHOCTH PacTeHHil 3aBHCAT OT
psana ¢hakTopoB (pOX pPacTHTeNbHOCTH, KOPHEBAs CHCTeMa, BJAaXKHOCTh
BO3JyXa H MOYBEI, COCTAB MOYBLI, BETep H T. 1.).

CTAHOBJIEHO, YTO HCIAPEHHe ¢ PACTHTEJIBHOTO NOKpPOBa BCeria
TIPEeBLILIAET HCIIAPEHHE C MOBEPXHOCTH o6HaKeHHOH moussl. B Taba. 7
TPHBOASITCS BeJHYHHEI HCNAPEHHS NPH Pa3JIHYHOM KOJHYeCcTBe aTMo-

<chepHBIX OCaIKOB.

Ta6auna 7
Wcnapeune ¢ no- | Mcnapenne ¢ no- Hcnapenne
e BepXHUCTH 06HA- | BepXHOCTH TpaBa- € BOAHOH
i WEeHHOH MOoYBbLI HOrO MOKpoBa TIOBEPXHOCTH
HMH[200 % OT KO- % OT KO- % OT KO-
MM[200 | nnuecTBa | Maf200 | imuecTBa | Ma/200 | auuectsa
0CAIKOB OCiIIKOB 0CanKoB
500 209 42 386 77 537 107
600 221 37 437 73 528 88
700 234 33 484 69 522 75
800 246 31 938 67 516 65

INpenensuas ray6uHa, Ha KOTOPOH CKA3bIBAGTCA BJHSHHE pacre-
HUH Ha BJaXXHOCTb TPYHTOB, OmpeaeJsierTcs rIyOHHOH KOPHEeBO# CH-
CTeMbl H BHICOTOH KanuaspHoro nonuatusa. B oxHoil nosoce CCCP
KopHeBasi cHcreMa Jy6a HMHOrJa JOCTHTaeT OrPOMHBLIX PasMepoB, BO
MHOro pa3 NpeBOCXOJSAILIHX BHICOTY camoro jepea. Jlisi cocHbI, esH,
Gepesnl oHa 06BIYHO KoseGJercsi B mpenenax 2—4 M.

s pasnuuHBIX pacTHTeNbHBIX coobmects A. Mafiepom npuBO-
IsATCS cJleflylOlllHe BeJHYHHEL PacxXoja BJard Ha TPaHCNHPALHIO B Te-
9eHHe roja:

MM
TpaBbl H KyABTYpHEIE PacTeHHA . 229—254
Kpynuele aucTBeHHble nepeBbs 203—305
Menkune nepeBbsi H KYCTAPHHKH . . . 154—203
XBoiinbie gepesbs . 102—154

45



|}

B ofaactaix ¢ 0YeHb JKApKHM JIETOM OTCYTCTBHE HEKOTOPBLIX BHIOB
pacTeHnii 0GyCc/OBNHBAETCA HE CaMOii TEMNePaTypoii, a Bbi3bIBACMbIM
€0 yCHICHHBLIM HcnapeHueM. Bo BAaXHBLIX H 3acyluIHBbIX padoHaX
Ha6J1I0aI0TCA PE3KO BbIpaxKeHHble OCOGEHHOCTH B CTPOGHHH PACTEHHH
BCJIGJICTBHE NPHCNOCOGAEH s HX K H30BITKY HJIH XKe, uTO GhiBaeT yalle,
K HeJIOCTAaTKy BJaru.

B 3asucHMOCTH OT OTHOIIEHHS K TEINY H BAAMXKHOCTH BBHULEJSETCA HEeCKOJbRO
rpynn pacrtenuii:

a) Tponuyeckne pacTteHus, TpeGylOlllHe TNOCTOSHHOA BHICOKOH TeMnepaTypsr
NPH AOCTATOYHON BJaMHOCTH;

6) KcepohHTHl — pacTeHus cTenefi H NYCTHIHL, HY}MHAawliHecs XxoTd Ol
Ha KOpPOTKOE BpeMs B BHICOKOR TeMnepaTtype, HO BMecTe ¢ TeM NpHcnocobasiouLiecs
K CYyXOCTH M 3HAYNTENbHBIM KOjeGaHHAM TeMmnepartypl;

" Typanxza
Yephell cakcayn yp
P Y Yepkes Yuneuns

Amyseyn Bopdwmox Yui

m =2

N DD Wl — O3

Puc. 16. Kopnesas cucrema ¢praTopHTOR nycThiHHEIX o6aacTed
(mo ¥. M. Axmencaduny)

1 — kanuaaspuas oboxouka; 2 — rpyHTOBas BOAA

B) pacrtenus, TpeGylOllie I8 CBOEro poOCTa YMEPEHHOro Temsa H JHOCTAaToy-
HOfl BAaXHOCTH;

I) MHKpOTEpPMBl — pacTcHHd, TpeGylollHe He3HAUNTeNbHOTO KONWYecTsa Ten-
J1a; OHH JOBOJLCTBYIOTCS NpPOXJafHEIM M KOPOTKHM JIETOM H BHIHOCAT XONOAHYIO
3HMY;

l) pacTeHHsi apKTHYECKOr0 H aHTapPKTHYECKOro MOSICOB, XapaKTepH3ylllHecs
MHHHMaJbHOH MoTpefGHOCTLIO B Temnjae;

€) ¢peatodutsl — pacienHa ocoGofi rpynnbl, BCTPEYAOUIAECH B PAa3iHYIBIX
KAHMaTHYeCKHX 30HaX H OTNHYAIOIHECs TeM, YTO OHHM TECHO CBR3allbl C nernyﬁoxo
saferalouiMMH TPYHTOBbIMH BoAaMu; TAyGuHa Kopnesofi cHcteMnl dpeatoputos
8aBHCHT OT YPOBHA IPYHTOBHIX BOJA H BBICOTH KanuAJMAPHOrO noaustus (puc. 16).

VIHTeHCHBHOCTL Mpollecca HCMapeHHs ONpeleNsercss pasHOCTHIO
MEeXIY ynpyrocteio E BOAAHBIX NMapoB, HEOGXOAMMBLIX /S NOJHOTO
HACBILEHHS] BO3AyXa NMpPH AaHHOH TeMrepaTtype, H ynpyrocTelo e ma-
poB, (haKTHYECKH MPHCYTCTBYIOWHX B AAHHBIH MOMEHT B atMmocdepe,
Ta pa3HOCTb HOCHT Ha3BaHHe AeGHILMTA BAAXKHOCTH (HHAye
«BJIaXKHOro AeMUHTa» MM «HEJOCTATKA HACHLILIEHHs») H Omnpeje-
JISIETCST H3 BbIPAXKEHHS:

d=F —e.
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KosHuecTBO BOASHOTO Tapa, MOCTYNAIomero B BO3AYX MyTeM Hcna-
peHusi, 3aBHCHT OT TEMNEPaTyPbl BJIAXHOW MOBEPXHOCTH, HAIHUUS
pJard B BO3JyXe, CKOPOCTH BeTpa M aTtmoc(epHOro nasnenusi. B euie
Gosbllell CTerneHH OHO 3aBHCHT OT pasmepos M (OPMbI Hcnapsioulei
BOJIHOH MOBEPXHOCTH, OT ee MEeCcTOnoJIoXKeHHs, peabeda, salllHileHHO-
CTH OT BETPOB H T. . 32 OJIHO H TO JKe BpeMs Hcnapsercs Tem GoJblie
BOJIbI, UEM BhILIE TeMMepaTypa Hcnapsiolei MoBepxHOCTH H UeM cylie
po3ayx. BondHo# nap, nonafasi B BO3AyX, OTHOCHTCSI BEeTPOM; B3aMeH
yBJIaX<HEHHOro BO3JyXa MOCTYNalOT HOBLIE Macchl BO3AyXa, elle Cro-
coGHOrO BOCNPHHHMATh BOJASHOMH nap.

HcnapeHHe TNOABEPXKEHO CYTOYHBIM H TONOBBIM KoJeGaHHAM:
JeToM OHO 0oJibllie, YeM 3MMOI, a AHeM GoJblUe, YeM HOYb!).

Mo 3akony JlaabToHa, KOJIHYECTBO BOAL Q, Hcnapsioutefica B en-
HHIy BpeMeHH ¢ Kakoi-HHOYAb NOBEPXHOCTH, NpPAMO MPONOPLHO-
HaJIbHO BEeJHUYHHE Ae()HUHTA BIaXHOCTH d = E — e ¥ BeJHYHHe Hcna-
pstoueil nopepxHocTH S W 06PaTHO NPONOPUHOHANBHO BeJIHUHHE aTMO-
cthepHOro NaBJeHus p:

Q=k=22sS,

rae k& — KoahGHUIHEHT NPOMOPIHOHAABHOCTH.

3akoH JlanbToHA He YYHTHIBA€T BeCbMa 3HAYHTENBHOTO BJIHSHHA,
KOTOpOe OKa3biBaeTr Ha HcnapenHe Betep. I1pu GeapeTpun BoasHoil nap
nocrynaer B atMoc(epy TOJBKO nyTeM ZH(Qy3HH, NpoTeKaloei 10-
BOJIbHO MeasienHo. OGLIMHO CKOPOCTb HCMApeHHsi MPAMO NPONopuMo-
HaJlbHa KOPHIO KBaJPAaTHOMY H3 CKOpOCTH BeTpa. B cBa3u c sTum npH
BHIYHCJEHHAX BeJHUYHHbI HCnapeuHs: B opMyJibl BBOAHTCA NONpaBKa Ha
CKOpOCTb BeTpa.

Bce BhiLIeH3/10KeHHOe CBHAETENLCTBYET O TOM, YTO NMpH Habawone-
HHAX 3a HCNapeHHeM cJe/yeT pa3J/iHuyaTh, NMPOUCXOAHT JIH HCnapeHue
C BOLHO NMOBEPXHOCTH (OKeaHOB, Mopeii, peK, o3ep M APYrux Bojoe-
MOB), C TNOBEPXHOCTH TNOYBLI, HE MOKPLITOIl PacTHTENLHOCTBIO, HJIH
¢ pacTHTeJabHOro noxposa. OGbLIYHO ONpenesiOT BeJIHUHHY HCnapeHns
€ BOJHOIl MOBEPXHOCTH, I0Jb3YACh AJS ITOrO creuranbHbIMU Npubo-
pamu.

BenmunnHa Hcnapenus ¢ BOAHON MOBEPXHOCTH, onpejensemMadn
B npubopax, Ha3biBaeTcd HCNapaseMOCTblo, B OTJHYHEe OT
HCTHHHOrO HCMapeHHd, KoTopoe npeicrasiser co6oil cpeaHion
BeJHYHHY (aKTHYECKOro UCNapeHHs B JaHHOM pailoHe B YCJ0BHAX
onpeneneHHoro gaadawadgra. [lpu ruaporeoJiorHuecKHX HccaeoBa-
HHAX CTPEMSATCH YCTAHOBHTb HCTHHIIOE HCMapeHHe, TaK KaK BeJHuHHA
HCnapseMOcTH OOLIYHO B HECKOJbKO pa3 O6oJiblie BeJIMYHHBI HCMA-
peHus '

! Tlpn wcnonb30BaHHH MAaTepHANOB METEOPONOTHYeCKHX uabmomennii ana
mofcuyera Bomnoro Gananca Heo(XOAHMO HMETh B RHAY, MTO 00 nochennero- Bpe-
MEHH Ha METeopONIOTHYeCKHX CTAHUHAX NPHMEHAJNCA HCNapHTeab BHJ’Ilea, KOTO-
Pﬂﬁ Aapall BeJHYHHY HCNapsieMOCTH, a Heé HCTHHHOro HCnapeHHs.
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Jlnsi xapaKTepPHCTHKH MPHBOLAHM BeJHUYMHBI HCTIAPEHHSI H HCnapse-
mocti (no A. A. Bopucosy) Ana pasiHuHBIX reorpadHuecKux paHoHOB
ceBepHoro noaymapus (raba. 8).

Ta6nnua 8

Jlanpwadrasie 30HbI chi'iz%ggc“ Hi:’;?::;e
EYHADMI L0 s S E e 200— 300 70-120
ORI 0 L . e 300— 600 200—300
CmewaHHblii Jec . . . . 400— 850 250—430
HENEREAI 5 L : 600—1100 240—5H50
[MoaynycTuua . . . . . . 700— 900 180—200
DISSTHBAN: i1 et ) e 800—1000 50—100
CyGrponnkn . . . . . . . 800—1300 300 —750

Jlns HabMIONeHHs 32 HCIapeHHeM ¢ BOAHBIX MOBEPXHOCTEH mpHMe-
HAIOTCS CHELHAJBHBIE IJIOBYYHE HCNApUTeNH-Yalld WJIH YCTpaH-
BAIOTCH HCKYCCTBEHHBIE GaccelHBbI.

Puc. 17. Tousennwiit ucnaputens FTHU-500
A — wenaputeas B co6paHHoM BHle; B — AoKiemep B COOPAHHOM BHie
1 — sRyTpeHHMA uMAHHAp; 2 — pyuka; 3 — aWo c oteepcTusimu; ¢ — cocya aas cbopa npocoums-
weAcs BOAH; § — HapykRHLA UMAHHAD; 6 — A0)KieMepHOe Beapo: 7 — KOAbIeBas CeTKa NOMAemepa;
8 — xoHycHwit Oak AoAaeMmepa

HaG6mionenns 3a ncrnapeHneM ¢ MOBEPXHOCTH MOYBH MPOH3BOAATCS
0OLIYHO MPH NMOMOIH NOYBEHHBIX HCMapHTeae i, uin 3B a-
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MOPOMETpPOB, a TAKIKE C NMOMONIBIO JH3HUMeTpoB. Tak Kak
mpoliecc HCMAapeHns ¢ NOBEePXHOCTH 3eMJIH BechbMa CJOXKEH, H3MEHUHB
H 3aBHCHT OT MHOTHX (haKTOpPOB, B TOM UHCJ€ OT CTPOCHUS MOUB, XapakK-
Tepa pACTHTEJbHOCTH, TOJIOKEHHS YPOBHA MOA3EMHBIX BOX M Ap.,
B HACTOSIEE BpeMsi YCTPAHBAIOT CreuHalbHO 06OpyAOBaHHHIE MOY-
BEHHO-HCMapHTeJbHEE H JH3HMEeTPHYeCKHe NJIOIIAAKH.

B runpometeoposnorngeckoit cet CCCP npruMenaeTcs NOYBEHHBI HCMapHTeNb
ITHU-500 (pue., 17). OH CcOCTOMT H3 ABYX METAJNTHIECKHX I[HIHHIPOB, BHYTPEHHEro
W HapyXmnoro, ¥ cocyaa Ans c6Gopa Boful. Bo BHyTpeHHmil HHJAMHAP € CETYaTBIM
JHOM MOMeIaeTcsl TOYBeHHBIH MOHOMHT. 3aTeM WHIHHJIP ¢ MOHOJIHTOM OMYCKAeTcs
10 BOZOCGOPHOrO cOCyAa, MpH 3TOM OH ONHPAEeTCH KO3LIPHKOM HA Kpafl BHelIHero
upaanapa. [aa TounoctH HaGAONEeHMA B KOMIUIEKT BXOAAT [ABa HCNapuTens, H
KpPOMEe TOro, MoYBeHHbIR MOMKJAeMep, KOTOPHIili ycTanapAHBAeTCH HA HCOAPHTENbHOR
qUuomanke B OTAeALHOM THe3fe. [Insi B3BelIHBAHHA HCNApHTeAs NpHMeHAOTCH
Bechl rpysonoasemuocteio 150 k2, momeuiaeMele AJA NpejOXpaHeHMs OT BETpa B
crnenuanbHofl Gyake.

" YooBens Bodsl 8
gl “fzﬂzﬁaw,—of e

kB
;ﬁw MMy e o

~

s Ypobens epyn
mobeiz 80 >

Puc. 18. Cxema yCTaHOBKHM /JH3NMETPOB H4 T'MAPOre€OJOrnYecKoH CTaH-
uun BCETMHIEO (mo A. B. JleGenesy)

I — anzumeTpn, Sarpy;eHHbe MeckoMm; 2 — rpashii; 3 — (uTHAn; 4 — BOROOTBOAHWE TPYOKH;
S—xpanui; 6 — nvesomerpr; 7 — wratHe; § — wabaonaTeasHui wypd; 9 — UIMEPHTeALHAS YCTAHOB-
Ka; 10 — auckosnifl yposHemep

Ha runporeonornueckoft crammun BCETHMHTEO nox Mocksoft ansnmerpu-
HeCcKas ycTanoBKA COCTOSANA M3 [BYX Map JHM3HUMETPOB, PAacnofOKeHHHX B JABYX
fipycax M HanoMHenHLIX neckoM u (B HHxxHed vactin) sopoi (pue. 18). Kaxawi
AusnMeTp npeacrasasa coGofi orpesok TpyGel AuamerpoM 107 ¢ muom. B Huxued
9actH ero mpHBapHBaJach BONCOTBOAHAs TPyOka muaMeTpoM !/2™ ¢ ra3oseiM Kpa-
HHKOM Ha KOHue. BHyTpH wuauuapa Ju3uMerpa sta TpyOka MpofodiKa.nach B BHie
CBEPHYTOr0 B pPYJOH (QHTHIS H3 CETKH TaJyHHOTO IJIETEHHS.

JIH3HMeTphLl 3arpy)Kanuch NeckoM, HIBJAEYEHHHM M3 MeCT YCTanOBKH 3THX NpH-
Gopos. Bepxiss napa JH3HMETPOB YCTANABAMBATACH B TPAHIIEAX B yPOBEHD C 3€M-
JIell, HUXKHAA — B CneuHanbHOM Huwe Ha rayGuxe 2,70 M OT NOBEPXHOCTH 3EMJIH.

CTaHOBKA JIN3HMETPOB C MECKOM NPOH3BOAWJAACH NPH MOAHOM 3aNOJHEHHH Mop
BONO{, KOTOpAas MO OKOHUAHHK YCTAHOBKM cAnBajack [0 Tpebyemofi rayGunn
(0,56 # or nosepxuoctu seman).
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KOHIE BOMOOTBOAHLIX TPYGOK ObLTH OTBEACHHI B HabawpaTenbheliii  wWypod.
Ionba HMKHUX JAW3uMeTpoB Gbiin Ha 10—15 c# BHILE YPOBHA TPYHTOBLIX BOIL.
K KoHmaM BOXOOTBOZHEIX TPYOOK BCeX JH3HMETPOB NPHCOEAHHANMCH MbE3OMETPHI
# BOPOHKH JL/Ifl MOAJMBA BOJM. Jl/iA BepxHeil naphl JM3HMETPOB HA LITATHBE GuLTH
YCTaHOB/IEHEl CTeK/sHHbIE BOPOHKH & C IBYMS CTEK/ISHHBIMH Tpy6kamu. K O/IHOH
W3 HUX NPHCOEMMHsUICA LLIAHT O, HIYUIHI OT Mbe30METPa H BOJOOTBOLHOH TPYOKH,.
a Jpyras — ciuBHas TpyGouka 8 — Gbla HANPAB/IEHA B HHMHUA MePHBIH IWVIHHIP.
CeepXy Ha WuTaThse yKpemasiics cocya MapuoTra 2 o CTei/IsAHHOH TpyGKO#t O,
HIKHWME KOHel, KOTOpOfl TOTpy:Kaics Ha 2 MM TOJ BOAY B BOPOHKE 4. Cocyn Ma-
PHOTTA 2 ¥ HHMKHHI UHIHHIAD e HMEJH UIKany ¢ JeleHuAMH uepes 2 o,

Yposenb BoAb B BOPOHKE, COOGLIABINEHCS C BEPXHHM JIH3HMETPOM H Mbe3o-
MeTpoM, NojlepXKuBajics Ha OnHOH BeicoTe GJaroflaps HalHYMIO CAHBHOH Tpy6OU-
KH 6, BepXHHil KOHel KOTOpOil Haxoiuics Ha yposxe BOABL IIpuGeurs BOAEL B JiH-
3HMeTpe BHI3EIBA/NA CTOK €€ 4epes BOPOHKY B MePHH WHIMHAD €, 4TO JaBajo
BO3MOMKHOCTh Y4ecTb HH(HILTPAUHIO OCaAKOB M KOH[EHCALMIO BONSHLIX MNapoB.
Ecnn npoxcxopuna yOeuib BOABL B JIH3HMETpe, OHA MNONOJHANAchk H3 cocyna Ma-
pHOTTA, KOTOpHl TakuM 06pasoM OTMedYal WCMaperHe C NOBEPXHOCTH BOJIBI B JIH-
3HMeTpe.

Hapg onHHM H3 BepXHHX JH3HMETPOB GBI YCTAHOBJEH CTEKJIAHHBEIA HaBec MLJIsi
3aUIHTHEL ero 0T arMocepHEIX 0CalKOB ¢ TeM, 4TOOk! BecTH HabMIO[eHHs 33 KOHAEH-
cauueil BOASHLIX MApOB H HCNAPEHHEM C NOBEPXHOCTH BOAH B JIH3HMETPE NPH OTCYT-
CTBHH OCafKoB. KpoMe TOro, CHCTeMaTHUeCKH BeJHCh HaGJMIONeHHS 33 BhiNafeHHeM
OCaJKOB H 3a YPOBHeM TIPYHTOBEIX BOL.

3uan cyMMapHOe NHTaHMe IPYHTOBHIX BOJA MO OTKPLITOMY JIM3HMETDY H BeJH-
YyuHY KOHJEHCAIHH N0 3aKPHITOMY, MOXKHO OnpelejuTh HHpUIbTPalHIO aTMochep-
HBIX ocaikoB. Mcnapenne ocaikoB ¢ NOBEPXHOCTH 3eMJIM ONpeJe/sieTcs Nno pas-
HOCTH MEXIYy KOJHUEeCTBOM OCajAKOB H HHGHIbTpauHefi.

Tak xak (akropel, OT KOTOPHIX 3aBHCHT BeJIMUHHA MCIADPEHH,
BeCbMa HM3MEeHYHBHl BO BPEMEeHH M NPOCTPAHCTBE H C TPYAOM MOJ-
JAalTca Y4yery, O4YeHb 4YacTO BEJHUYHHY HCIapeHusd Zr_, OIpeaenasoT 1o
PasHOCTH MKy KOJHYeCTBOM 0canakoB Xo H BeJHUYHHOM cToKa Yo

2o Xy Xy

[epBast kapra u30MMHHI BeJIHYHHBI Zg, MOJYYEHHOHR TaKHM CIOCO-
oom, Owwia cocraBiena JI. M. KousepunwiM s EBponeiickoii yacty -
CCCP u nosauee yrounena I1. C. Kysunsim. Beuny Toro, uro B pafio-
HAX HeJOCTATOYHOTO YBJAXKHEHHS NPHBEAEHHbIE IIOJCYETHl MOTYT NPH-
BecTH K GosbmuM omuOkam, [1. C. Kysun npuMeHss B 3THX caydasx
thopmyay:

Z,=aXy'd,

rae Z, — cpeaHsas MHOTOJETHsis BeJHYMHA TOJOBOTO HCIapeHHs;
a — reorpaduueckuii mapamerp, pasuuii 0,000477—0,000654;
X, — cpeiHee MHOrOJIeTHEE KOJHYECTBO T'OJOBHIX OCAIKOB;
d — IeUIUT BAAKHOCTH.
Ha puc. 19 mpexncrasnesa Kapra CyMMapHOro HCIapeHds C [10-
BEPXHOCTH peuHhIx Gacceitnos (mo B. A. Tpouukomy).

ArtmocdepHble 0CaaKH

HauGosbliee Bausinue Ha GopMupoBanHe peibeda u nUTaHME TIOA-
3eMHBIX BOJ OKasmiBaloT aTmoc(epuble ocaikd. Ot HX KoJHYecTBa,
HHTEHCHBHOCTH H BHJa 3aBHCAT 00pa3soBaHHe II0YB, Pa3BHTHE KOPbI
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BHIBETPHBAHHS, IJIOIAHON CMBIB, 3PO3HOHHASA [AEATSIBHOCTD, NEPeoT-
JIOJKeHHe DLIXJIOr0 MaTepuasa, THIIbI PacTUTeJbHOCTH, IONOJHEeHHe
3anacoB NMoA3eMHbLIX BOJ HerJlyGOKHX rCPH30HTOB, a TaKXKe KoJebaHHs
ypoBHe#l H pacXoi0B MOA3EMHBIX BOA.

OGpasoBanue OCaAKOB MPOHCXOAHT caenyromnm obpasoM. Bosayx
NpH JaHHOH TeMmmepartype BOCIPHHHMAeT OnpeieseHHOe KOJIHYeCTBO
BOASIHOrO Mapa; 970 KOJHYecTBO TeM Goviblle, YeM Bhille TeMrepaTypa
Bo3yxa. Ecau B BO3jfyxe CONEpXKHTCA BOASHOM Nap B KOJNHUECTBE,
MaKcHMaJbHOM Jis HNAHHOH TeMmepaTyphl, TO BO3JVX Ha3blBaercH
Hacoule HHB M. B mporecce ox/naIeHHs: HEHACHIILEHHOrO BO3-
JlyXxa HacTynaeT MOMCHT, NpPH KOTOPOM COAep:Kalluiicd B BO3oyxe
BOJAIHOM Map NpH AaHHOH TeMmepaType MOKET ero HachlilaTb. JTOT
MOMEHT Ha3blBA€TC TOYKOH poch. Ecaum Bo3ayx mnpopoaxaer
OXJIaXK/AaThCH, HACTYIAET COCTOfHHE MepeHachieHHs. B pesyabrare
CKOH/IEHCHpOBABIIAsiCSl 4acTb BOJSHOTO Mapa BHIIAZAET H3 BO3AyXa
B BH/IE XHJIKHX HJIH TBEPABIX OCaJKOB.

Ilast Toro, 4to6Ll B HACHIILIEHHOM BO3JyXe MOrJa MPOH30HTH KOH-
JleHcanHs, HeoOXOAMMO NPHCYTCTBHE B BO3JyXe fiep KOHAEHCALMH:
MeIbYaIIHX TBEepPAbIX, MKHAKHX HJH ra3oo0pasHbIX YacTHUeK HJIH
MoJieKyJ1, 06s1alaiolHX THIPOCKOMHYHOCTBIO HJIH HMEIOUHX XHMHYe-
CKOE CPOJCTBO C BOAOH H NPHTSACHBAIOWHX K cefe MOJIeKyJIbl BOASHOrO
napa, TSXKeJblX HOHOB (3/JIEKTPHUYECKH 3apsSIKeHHbIX TBepJblX 4acTH-
YyeK) u T. A.

Paznuuaior aBa TMna 0CanKoB:

1. Ocank, BbAENSIOUIHECS HEMOCPEACTBEHHO HA 3eMHOMH MOBepX-
HOCTH — HH3KHe ruapomeTteopb. K HMM OTHOCHTCS poca,
HHeil, roosel ¥ T. A. B ciaydanx pochl H HHesl KORJeHCALHs IPOHCXO-
JHT Ha TIOYBE, OXJIAXKIEHHOH HOYHBIM H3JyYeHHEM, Ha pacTeHHAX
u T. 0. [1pu Temneparype Boiie (° Brigessiercs poca, Huxe 0° — HHeil.
Yacrto Bsara npH 3TOM 3aHMCTBYeTcs CHu3Y, M3 mouBbnl. [osomen —
JiefisiHasi npospayHas Kopa, obpasyiolascs Ha IMOBEPXHOCTH TOUBHL,
BaJIyHOB H BeTBeH JepeBbeB BCJEACTBHE BLIMAJEHHS MepeoxJiarKiaeH-
Horo noxas (mpu temneparypax or 0° po —6°) uau, npu Gosee Bbl-
COKHX TeMmepaTypax, BCJIEACTBHE BhIMAZEHHS NOXKAA WIH IOSBJIEHHS
TyMaHOB MOCJIe CHJbHOTO MOpO3a.

2. OcazkH, BO3HUKAIOLIHE B BHICOKHX CJIOSAX aTMOC(eps H Bbima-
Jatomue u3 06J1akoB —BHCOKHEe rEgpomeTeop ul. K Hum or-
HOCHTCS JOMKIb, Kpyma, rpaj, CHET.

I'naBhast npuuMHa KOH/HCALMH BOASHLIX MaPOB BO3AYXa U BhIMa-
JIeHHs1 OCaJKOB (BBICOKHX THADOMETEOPOB) 3aKJIIOYACTCH B OXJarxKje-
HHH MoAHHUMalowleroca Bo3Ayxa. BosHHKHOBeHHe BOCXOASIMIMX TOKOB
NPOUCXOAHT B pesy/ibTaTe NPOrpeBaHUs 3eMHOH MOBEPXHOCTH, MOsiBJIe-
HHi B aTMoc(epe obsiacTeli MOHHKEHHOro JaBJEHHS H HEPOBHOCTEH
3eMHOil nosepxxocTH. Ecain pasunua B 1aBaesusax BO3yXa No BepTH-
Ka/li He3HauuTeJbHasl, TO BO3JYX OTHOCHTEJbHO YCTOHUHMB, H MOLHA-
THE ero ¢ o6pasoBanneM 06/1aKOB NMPOHCXOAHT TOJNBKO B pe3yJjbTaTe
JHeBHOro narpesanns. Takoe sipienve HaGJIONAeTCs B MPEArOPHBIX
yuactkax. Ha 6Geperax mopeii HaGa04al0Tcs BOCXOAsIIHe JBHIKEHHS
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JlyXxa, BHI3bIBaeMble TDEHHEM ero o MoBepxXHocTh 3eMaH. OrpomHylo
p B o6pasosanun obJaunoctd Hrpaer peabed. Beskoe Bosswie-
‘gue (ropbl, XOJMbI) H JaXe Jiec MpeAcTaBasioT NpenaTcTBHe Ad ABH-
JKYUIMXCA Macc BO3lyXa H CHOCOOCTBYIOT KOHJEHCAUHH BOASIHBIX na-
POB, 3aCTaBJIsAsl MACChl BO3/lyXa NOJAHMMATBCS H, PACIUIMPsisCh, OXJa-
spaTbes .

O6s1a4HOCTh M BEPOATHOCTb JOXK/IS XapaKTepHel MJsi obJacTed
'HH3KHX JlaBJeHHI.

BooGiie o6pa3zopanne OOJAYHOCTH M BHINMAJEHHE OCAaAKOB Mpen-
cTaBJsIOT co00il pasHUHLIE CTaJUH OXHOTO H TOTO XKe nmpouecca, Bol-
' iajieHHe OCaIKOB MPOHCXOAMT B TOM CJyuae, ec/ii KOHAeHcalHs Mpo-
HCXOJHT JOCTATOYHO HHTEHCHBHO. B NpPOTHBHOM cJlyyae KOHAeHCalMs
MOJKET OrpaHHYMThesl 00/1aK006pa3oBaHHEM.

KosnyecTBo ocaakos, BHIMABWIKX 32 | MHH., Ha3LBAlOT HHT e I-
 CHBHOCTHIO OcaxKoB. JloxaeBse ocaakH, nawomue 0,5—1 mu
H Gojee B MHHYTY, HashBAlOTCHA J1 U B H A M H. [locnennue BAHAIOT Ha
Xapakrtep pexuMma pek ¢ MasabiMu GacceiinaMu. Wnoi xapaktep umeior
OOGNMOKHB € JOXIH;, OHH XapakTepH3ylOTcsi MaJoi HMHTEHCHB-
HOCTBIO, HO OGEIYHO 3aXBaThIBAIOT 3HAYATE/IbHEIE PAHOHBI  BBINALAIOT
B TCUEHHE JJIHTENBHOro BpeMeHH. TakuM o6pa3oM, MeXIy HHTEHCHB-
HOCTEIO H IPOJOJIKHTENLHOCTBIO OCAAKOB CYIIECTByeT ofpaTHas 3aBH-
CHMOCTb.

MakcuMasibHOe KOJIHYeCTBO A0 IeH BhimagaeT o6bIYHO B 06aacTaX
HH3KOro atMoc(epHOro JapJjeHusi (LHKJIOHANbHBIE NOKAM), a TaKKe
B FOpPHBIX o6Jactsx (moxxknau, o6ycsoBieHHble peasedom). B reorpa-
(HYeCKOM OTHOINEHHH OCajIKH pacrpejeseHsl TakK, YTo HauGosbliee HX
KOJIHYECTBO NPHYPOYEHO K TETWIBLIM H BJIAXKHBIM 061acTAM (TPOIHKH),
HauMeHblllee — K cy6TPONMHYECKHM LIHPOTAM, K 30HAM NYCTHIHb U CTe-
neii. B xosoaHOM cyXxoM BO3Iyxe MOJIIPHBIX CTPAH KOJHYeCTBO Ocal-
KOB Bo3pacraer, ocoGeHHO Hal okeaHoM. B ofmem ciyuae Konuye-
CTBO H 4acToTa ocajKoB yOmiBaloT OT GeperoB BHYTpb MaTepuka. Pac-
npenenenne aTMoc(epHBIX OCAJKOB HAa MOBEPXHOCTH SeMHOro Iapa
nokasaHo Ha puc. 20.

. YBesqnueHHe KOJHYEeCTBA OCAKOB C YBeJHUEHHEM BHICOTHI HA OMpe-
| nmenennoe uncio MerpoB (Hanpumep, Ha 10 mam na 100) nasbiBaercs
| MNA0OBHOMETPHYECKHM rpajHeHTOM.

E OG6 n3MeHeHHH KOJIHYecTBA OCAJKOB MO Mepe NOBLILEHHs] MeCcTHO-
| cTH Hax ypoBHEM MOpPS MOXKHO [0 H3BECTHOH CTeleHH CYAHTBL IO JaH-
| HbIM HabuofleHHii 32 aTMOC(EpHLIMH OCAJKaMH B TOPHBIX CTpaHax
(puc. 21). Opunako peayabTarbl HaGJIOAEHHI OTHENLHBIX CTAHUHH
[ MOTyT 3HAYHTEJBHO OTKJAOHATHCS OT 3aBHCHMOCTH, IOKa3aHHOI Ha
[ puc. 21; craHuuy, pacnosioxKeHHble Ha CKJIOHAX, OTKPHITEIX JIIsl BJIAro-
| HOCHEIX 3amafiHEIX BETPOB, MOJYYalOT NpeyBeJHYeHbIE JaHHbIE, a pac-

 TNOJIOXKEeHHbI€ Ha MPOTHBOMOJOMKHEIX CKJIOHAX — NpeyMeHbIIeHHbIE,

| Jlanusle 0 KOMHYECTBE OCA/IKOB HA PA3JHYHBIX BEICOTAX HAHOCATCS
| na nmoauomerpmecxmu npoduJb, Ha KOTOPOM MOKasaH H peabed

9'0 I'Ipu yBesHuenun oGbema Ha !/jp pacluupsiOmuics BO3AYX OXJamjaaercs
Ha 9°
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Puc. 20. Pacnpenenenne OCagkoB Ha KOHTHHEHTAX 3eMHOro Luiapa
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recrioctd. [Tono6ubtil npoduiab H306paxen Ha puc. 22. DTOT PHCYHOK
‘marasgHo yOex<iaeT Hac B TOM, YTO JlaHHBIE O BHICOTE MecTa Haj
_ypOBHeM MOp# He MO3BOJIAIOT 3dpaHee ONPeleJiHTh KOJIHYEeCTBO BhINa-
RAIONIHX OCAIKOB.

Jlsist penieHHs THAPOreoJOrHYecKHX 3aja4 HeoGXOMMO 3HAThL pe-
JKHUM BHINAeHHs aTMOCEepPHBIX 0cakoB. B X0/MOMHbBIX cTpaHaX B Teve-
~ gue GoJbLieli 4acTH roja W B CTpaHax .
| yMEpEHHOTO KJHMAaTa 3HWMOH OCaxKH 2000 =
. BHNANAOT B BHe cHera. YHCHO JHEH, g L
B NPOJIO/IKERHE KOTOPLIX CHEr MOKPHI- i o o
~ Baer MOYBY, a TaKyKe MOLIHOCTb CHEro-
BOTO TIOKpPOBA INPEACTaBJAIOT COOOM #00) o
3JIEMEHTH KJIHMaTa, BeChMa BaXKHBIE B )
THAPOreoJIOTHYECKOM OTHOLIEHHH, TaK L P {
KaK BeceHHee cHerotasHue urpaer W[y
oMbl OB B PEKHME TIOBEPX- 800 [oate—po-® ~
HOCTHHIX H TIOJ3€MHEIX BOJL. 600 g 2

B rogosoit cyMMe ocaiKoB CHEr Co- g
crapaser: B Apxauresscke 31%, B 4‘”0 400 800 1200 wm
Mockse 28%, & Xepcone 11%, B AMyp- b
ckoit u Ilpumopckoil oGaactax 3. K:;;{qecl;Bg’;“;’f:;:{%fbH e
HauGosbiasi cpeHeroflopasi BHICOTA t1ofi wecTHOCTH HAL YPOBHEM
CHETOBOTG TMOKpoBa Habuiofaercss Ha Mopa B lllsapusanbie
Ypaae u B [lpuypaase (mo 90 ca);

B Mockee ona cocraBaser 60 cu, Ha 1ore CCCP — me-
B aee 10 cau.

KonuuecTBo 3MMHHX OCaJKOB B emle Gojbluefi Mepe, yeM JIETHHX,
~ 3aBHCHT OT pesibeha MECTHOCTH, PACTHTEJBHOCTH, HCKYCCTBEHHBIX CO-
opyxennil 1 ap. Doabiioe 3HaueHHe MMeeT BeTep, KOTOPHIl CroHSeT
CHEr C BhICTYNamLIUX yacTelt pesbeda.
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Puc. 22. INmosrometpudecknit npopuab BocTouHsx
Anwn (no Kpebey)

I — nosepxnocTs 3eMAH (B MECTaX pPacmoOJOMKEeHHS CTaHIHA);
2 — puenst ocaikos (ikaja capasa): 3 — npouab  BepUIHH
(wkana caesa). MowHOCTL CAVA OCANKOB 3aLITPHXOBaHA

BricotHasi rpaHuia, Bhlle KOTOPOH CHEr HE YCTeBAaeT MOJHOCTHIO
pacrasitb B TeuyeHHe JIETHHX MeCsileB, Ha3biBaeTcsi CHEroBo i
AuHued. B Arpnax sta rpaHuia HaxonuTtes Ha Beicote ot 2400 no
2800 #, na Kaekaze —or 3000 mo 3800 m, ma Tlamupe — oKosIO
5000 #, B Hopeernn —or 700 ‘g0 1900 #, na 3emae Ppanua-
Hocuda — or 100 1o 300 . CHeroBble Macchl, BHIMAJAIOLIHE BEIIIE
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CHEroBOH JIMHHM, YACTHYHO TAIOT JIETOM, 4 OCTATOK HX HAKOIIsfeTCs
B BHje (HPHOBLIX MOJIei, KOTOPbIe NMHTAIOT JeAHHKH. PHDH H JIeJHHKH
HMEIOT OrPOMHOE 3HAueHHe B IMTAHHH NMOBEPXHOCTHBIX BOJ.

Hamepenne XHUAKHX OCAAKOB TPOM3BOAHTCS NPH NOMOUIH AOMKIe-
mepos. B CCCP po moc/ielHero BpPEeMEHH NpPHMEHsJCH AokKaemep
¢ maomaabio axa 500 cm?, npu nuamerpe 252,3 MMm. YcTpoiCcTBO 10XK-
AeMepa HecJ0XKHO. B Beape ycTpanBaeTcsi KOHHYECKas Neperopoaka

C HECKOJILKHMY OTBEPCTHSIMH B ce-
peanHe KOHyca [Jisl IpefoTspa-
HIeHHA WcrnapeHus BoJbl. BepxHui
Kpail loMAeMepHOro Beipa ycra-
HapJauBaercsa Ha Beicote 2,00 & oT
NoBepXHOCTH 3eMJaH (B 3amaj-
Holi EBpone ymotpebasior foxe-
Mepnl Buicotoit 1,0—1,5 u). Bexn-
po OKpy:KeHO pacTpy6oM — Tak
Ha3biBaeMoll «3augutoit Hudge-
pa», — npeloXpaHsAlIIHM Ocal-
KH OT BbIIYBAHHS BETPOM.

B nacrosuee Bpemsa Ha GoJib-
LIHHCTBE METEeOoPOJIOTHYECKHX
cranuuiit CCCP ucnosb3yercst HO-

_BHIH THIT f03KeMepa («ocagKoMeD
TperbakoBa») ¢ 3aluTOM, cle-
JaHHOii W3 miIaHoK (pHe. 23).
Ilpuemnas mnoBepxHOCTh Beapa
pasHa 200 ex®. B Takom npuGope
[OYTH He NPOHCXOJUT BbILYBaHUSA

Puc. 23. Ocanxomep ¢ naanouwHol 0CcajIKoB.

PNEEDS U3 noxaemepa xuakne ocaj-
KH CJIMBAlOTCA B TpPaAyHpPOBaH-

HBblfi CTaKaHYMK, 10 KOTODOMY OTCYHTHIBAETCS BBHICOTA CJIOS BOAH

B MHJIJIHMETpax.

Ilpu n3yueHHH OCagKOB B OTAEJbHBIX pailoHaX rOPHLIX CTPAH H IIy-
CTBIHb YCTAHABJIHBAIOT CYMMap HbI € JOXKIeMepbl, OTCYEeTH IO
KOTOPBIM NPOH3BO/ASATCS HECKOJBKO pas B rony. /s mpenoTBpallleHHs
HcrapeHus B npuGop BJHBAOT BaseJHHOBOE Macjo, obpasyloliee
cioii ToamuHOi 3—8 ca. KpoMe Toro, CyuecTBylOT CaMOTHIIYHIHE
poxjaeMepel —naoBuorpacdu, wim omOGporpad b, Henpe-
PLIBHO PErHCTPHPYIOIIHE KOJHYECTBO BBHINAJAIOMMX ocajgkoB. [Toay-
varouuiica rpapuk (omGporpaMma) 1no3BoJsfeT YCTAHOBHTL TOJIIHIY
C/IOfl OCaJIKOB B J1000# MOMEHT W TeM CaMBIM OTPaKaeT HHTEHCHB-
HOCTb BLIMAJEHHS OCAaIKOB.

IpuHuMN camonumyiero JoXKAeMepa 3aKA0uaeTcsi B COeAHHeHHH
NPOCTOro JOXKIeMepa ¢ aBTOMAaTHYECKHM YCTPOHCTBOM JJs pericrpa-
UMM YJIOBJEHHbIX JOMXAEeMEepOM OcafkoB. Perucrpauusi npoHcXoauT
¢ IIOMOIIBIO TOIIaBKa, IJIaBaIlOLIEro B MEPHOM COCY/e H COeJHHeH-
HOTrO C MEepOoM, OTMEYaloIMM [0JI0KeHHe YPOBHH Ha Bpallamomemcs
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6apabane, WIH C MOMOIILIO ONMPOKHIAKIBATE/EH, CllaGXKeHHIX aBToMa-
THueckumu cuetynkamu. Donee ynobua nepsasi cucrema,

Ha puc. 24 nzo6paxena cxema camonuuiyuiero npu6opa, ocHoBaH-
HOTO Ha npuHUMne nomsiaska, OMGporpamMma Takoro 10xAeMepa npea-
craBisieT co0oil CyMMapHYy10 KPHBYIO, Npephi- T —
BAEMyI0 BEpPTHKAJbHLIMH JIHHHAMH, COOTBET- '
CTBYIOLIHMH MOMEHTAM CJHBA HAKOMMBIUHX- 7 — Dl
¢ ocafkoB ¢ momoumpbio cHpoHa. Tak kak 6 ]
Op/MHATBl CYMMAapHOii KpHBOIl OTBEYaioT N
BBLICOTE CJIOS OCaAKOB B JaHHLIH MOMEHT Bpe-

MeHH, a aO6CHHCChHl — NMPOJOJMKHTENBHOCTH 5§ —
BEIMIAZIEHHST OCAJKOB, TO TaHTeHC yria Ha-
KJOHA KpPHBOIl SMIBJfETCA IMOKaszaTejeM HH-
TEHCHBHOCTH OCAaJKOB.

I/Isuepeﬂue KOJ/JTHYECTBa BbITIaBIIEro CHe-

ra NMpoH3BOJAHTCH TAKMKE MPH NOMOIIH A0 1e- ¥ 13
mepa. KosuuecTBo BHIMABIIEro cHera BhIpa- i 2
JKAETCS TOJUIMHON CJ0sT BOABI (B MMJJIH-

merpax), oOpasosasuiefics oT pacranJjiHBa- 2

HHSA YJOBJEHHOro moxaemepom cHera. Kpo-
ME TOrG, H3MepeHHe KOJHYecTBa CHera Mo-
HEeT NpPOM3BOAMTLC NYTEM CHEroMepHBIX
ChEMOK MPH MOMOIIH [IOCTOSIHHBIX CHEro- \\\\\\\\\\\N
MepHbIX peek. B 3TOM ciyuae HeoGXoAHMO

onpeneasTh MJAOTHOCTB CHera, moj Ko- Fne. 24 Dg;::g“mym“ﬁ
TOpOil TMOHHMAETCsi OTHOLUEHHE Beca CHero- ,_npm’:"; 2_,‘29““ Sy
Boit mpoOnl (B rpaMMax) K ee OOGDBEMY cya: d— nonaasok; 4 — cucos;
(B KyOHYECKHX CAHTHMETPAX). SHAA IUIOT- juowiars o canommmyutee nepo
HOCTb CHEroBoro MOKpOBa, JIerko MOMCYH-

TATb 3aMac BOJLI B HEM.

Ilns pemenns BonpocoB BoAHOro 6ajanca HeOGXOAHMO 3HATH CYM-
MapHoe KOJIHYecTBO aTMOC()epPHBIX OCaJKOB AJsl H3yuaeMoil TeppHTO-
PHH, KOTOpOE Mpe/icTaB/ser coboii MpoH3BeleHHe cPefHero KoJHuye-
CTBA OCAJKOB Ha MJIOULa/b STOil TePPHTOPHH.

Bospyumnbie maccnl

Ilns Toro yro6ul mpeAcTaBHTL cefe pacmpejiesieHne BJIard B aTMo-
chepe, Heo6X0AMMO BKpATLEe NMO3HAKOMHTBCA C OCHOBAMH COBpEMeH-
HOro0 y4eHHsl O BO3AYLIHBIX Maccax H C 3aKOHaMH, YNPaBJSIOLIHMH
JABHXKEHHEM 3THX Macc.

Mo cyuiecTByiomuM BO33peHusiM, Tponocdepa COCTOHT H3 OTHAEb-
HEIX BO3JYIUHBIX Macc, Pas/HYHBIX IO CBOMM (hH3NYECKHM CBOlicTBaM.
OTH Macchl NOKPHIBAIOT TEPPUTOPHH, H3MepPseMble HHOTAAa MHJJIHO-
HaMy KBajapaTHbIX KuioMeTpoB. OcoGeHHOCTH BO3AYIIHBIX Mace—
TemMnepartypa, BJa)KHOCTb, S3aNbBUIEHHOCTD H T. II. — ONpejessoTcs

reorpa(bnqecxnm NOJIOKeHHEM HX «O4yara» H HamnpasJieHHeM HX JBH-
HKEeHHA.
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B nacrosimee BpeMsi MPHHATO pas/iHuaTh CJAEAYION(He THIbLI BO3-
AYIIHBIX Macc:

1) apkTHuecKHil BO3AyX, Macca KOTOPOrO MPOHHKaeT B CpelHHe
IUHPOTH H3 apKTHUeckoro Gacceiina;

2) nonsapueii (CyOnoASPHBIL) BO3AYX, Macca KOTOPOTO yxKe JaBHO
HAXOMHUTCA B CPEAHHMX IIHPOTaX H npHobpesa cBOUCTBA, COOTBETCTBYIO-
IIHE STHM IIHpPOTaM (MO3TOMY HHaye ero HashBAlOT «yMepeHHBIM BO3-
AYyXOM>»);

3) Tpomuueckuit BO3AYX, Macca KOTOPOro ABHXKeTcs H3 cyOTpomH-
KOB B CpeJHHe IHPOTH H K 9KBATODY;

4) sKBaTOpHAJIBHBHIH BO3JIYX, Macca KOTOPOTO JABHXKETCSl H3 3JKBa-
TOPHAJIBHOM 30HBL

Kpome TOro, B KaXKZA0M H3 NEPEYHCAEHHBIX THIIOB BO3AYIUHBIX Macc
pasauualoT MOPCKON H KOHTHHEHTAJbHLINA BO3IYX.

[Tepememasnch, BO3AyllIHasA Macca yXOAHT ¢ TOrO yuacTKa, rae oHa
copMHpoBanach, H MONajaeT B HOBble YCJIOBHS. YCTOHUHBOCTH HJIH
HEYCTOHYHBOCTb BO3AYIIHOH MAacChl 3aBHCHT OT MHOTHX NPHYHH.

Ecnu ycrofiuuBas xoJioJHas BO3jyllHas macca, cpopMHpPOBaB-
mwasicsi B apKTHYECKHX YCJOBHAX, MepeiBHraeTcs K IOry, OHa IocTe-
MeHHO CHH3y mojorpeBaercsi. B pesyibTate 3TOro HHMXKHHe TSXKeJble
(xomomHbBIE) CJOH CTAHOBSITCH TeMJiee M Jierye BePXHHX, MOJHUMAIOTCH
KBEpxy, H BO3AyLIHAas Macca CTaHOBHTCS HeycroiunBoid. Terias BO3-
AylHas Macca, cpopMHpPOBABIIAACH B TPONHKAX, HMEET HHMKHHE CJIOH
GoJsiee JIerKHe H MOTOMY siBJIsieTcs HeycrofiuuBoit. [1pu nepenpuxeHun
Ha CeBep HHXXKHHE CJIOH MOCTEeNeHHO OXJaKAaloTcs, nenaiorcs Goaee
TS2KENBIMH, H BO3JyIIHAs Macca CTAaHOBHTCS YCTOHYHBOIL.

JIist XOJIOAHBIX M TemJbIX BO3AYUIHBIX Macc XapakTepHsl o6/akKa
pasnuyHbix THNOB. O6Gnaxa B Temaoil BO3AYyWIHOH Macce OOLIYHO 3a-
KpHIBAIOT Bce HeGO cmIomHON cepoif GecopMeHHOI TeneHOH, HH3KO
HaBHCLIeld Haj 3eMJeil (caoucThle o6saka). B xosonHoil Bo3AymHO#
Macce o6JaKa MOSIBASIOTCA TOJNbLKO B Cepe/liHe JHf H K HOYH HCye-
3al0T. OTH o06JaKa upe3BblMaliHO XapaKTepHBl, OHH pa3Gpocansl
«KJIOUBSIMH», HJIH «KyUKaMH», U MOSTOMY HA3EIBAIOTCH KyUYeBLIMH.

ITo mepe mporpeBanusi X0J0JHOM BO3AYLIHONH MacchHl, T. . IO Mepe
NPOHHKHOBEHHS TeIJla OT 3eMHOH MOBEePXHOCTH BBEpPX, KydeBble
o6J1aKa CTaHOBATCSl Bce MOlIHee M Bhillle, B pe3yjbTaTe 4Hero Hayu-
HaloTcsl OGHIBHEIE THBHH, 9aCTO COMpoBOXKAalomueca rpo3amMu. K Be-
Hepy KyueBhle o6JlaKa MCUe3alOT M pPacTeKaloTcs Ha TOHKHe JJIHHHbIe
MOJIOCHI,

[Tepementaloniyecst Bo3ayiuHble Macchl IPHXOAAT B CONPHKOCHOBe-
HHE MeX1y cofoii, Kak Obl «CTAJKHBAIOTCA» APYr ¢ APYroM, COXpaHss
cBoH cBoiicTBa. XoJOAHEI BO3AYX, Kak 6ojee MJIOTHBIH H TSAMKEJNHIH,
MOATEKAET CHH3Y MOJ Telviblii BO3AYyX, BHITECHSA ero BBepX. I'panuna
MeJK1y HUMH CTAaHOBHTCA HaKJIOHHOH. BuH3y KiaunHOM pacnosaraercs
XOJNIOAHBIl BO3/yX, a TEmbli «BCNOJ3AeT» IO ITOMY KJIHHY BBEpX;
BCJIE[CTBHE 3TONO OH pacluHpseTcs W OXJIaXAaercs, YTo MMPHBOAHT
K 00pa30BaHHI0 00/aKOB U BhiNajeHHI0 ocaaxos. Tak Kak npu BcTpeye
IBYX BO3[AYUIHEIX MAacC NMPOHCXOAHT IOABEM OOMBIIOrD KOJHYECTBA
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| TENJIOr0 BO3/AYyXad, TO NPH 3TOM o0pasyercs OuYeHb IJIOTHAS, BLICOKAS

7 MolHasi 06JayHOCTb, MOPOXKAANIIAS MPOMAOKHTEIbHbI (0610XK-

- {HOM) MOX[Ib HJIH CHer.

Taxkum o6Gpasom, cMeHa BO3AYLIHBIX Macc COMPOBOXKAAETCS YXyA-

. 1IeHHeM TOrofbl Ha HX o0Lel rpaHuIe.

I'panuna aByx Bosaymmbix Macc HasbiBaercs @ poHTOM. B 3a-
BHCHMOCTH OT TOT'O, YXOJIHT JIH TeIJIbIH BO3ZyX H HA CMEHY eMy IPHXO0-
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Puc. 25. Cxema B3auMojeHiCTBWA BO3AYIIEBIX Macc

I — aunum TO0Ka Xoaonworo Bosayxa (XB); 2 — punmn TOKa Tenaoro Bosayxa (TB);
3 —lHMxKHSS rpaHMNOA  AeasHMX aiep; 4 — ofJauHple CHCTEMM; § — BHNanaiouiHe
ocaaku; 6 — ocaaku B 30He obaakos

JMT XOJOJHEIA, HJIH, HA000POT, YXOJAHT XOJOAHLIH BO3AYX, CMEHAACH
TIPHXOASIIHM TeIJIEM, QPOHT HA3HIBAETCH XOJOLHLIM H/IH TEMJIBIM.
Xosonublii GpoHT OKasbiBaeresi Gosee KpyThim (pHe. 25), Tak Kak
XOJIOHBIA BO3JYX, TeKYIIHii HeOCPEACTBEHHO 110 NOBEPXHOCTH 3eMJIH,
3ajlepKHUBaeTcs TPEHHEM O 3eMJII0 M NepeMellaeTcs HepaBHOMEePHBIMH
TOJIuKaMH. BeaencTBre 5TOro TemJablii BO3LYX TaKiKe TOJTUKAMH NOJHHU-
Maerca BBepX; NpPH 3ToM 06pasyioTcsi GoJibline KyueBhie JHBHEBbe
H rpo3oBLie 00/1aKa, nepesi KOTOPEIMHE HAYT o6Jiaka B BHJE «UeueBHILY
HIH «curap». Ha xonoaHeX ()pOHTAX 4YacTo BHINAJAIOT JIHBHH
H rpaji.

Ilpn o6pa3oBannu Tenjoro ()poHTa TEMJBIl BO3AYX «BCIOJ3aET»
Ha MoBepXHOCTb X0JI0AHOro pasHoMepHo. IIpu sTom ofpasyerca Mol-
Has u oueHb MJIOTHAf 00J1AYHOCTB, BETEp, NPOJAOJKHTEJIbHBIH JOXKIb
~ Hau cper. IlepBuiMH npusHakaMn OpPUOGJHXKEHHS Temioro ¢(poHTa
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AABASIOTCH nepHcThie 06/1aKka, KOTOphlE KaXKyTCd BHIXOAALIHMH H3
ONHOI TOYKH; TOCTeNeHHO OHHM TpeBpamialotca B Gonee IVIOTHHIE
TNOJIOCHI, TIOKPhIBalolHe He6o cepoil 01n006pa3Hoil neseHol, H3 KOTO-
poil BCKOpe HauMHAeTCs MPOJOJIKHTENLHBINH H0XK/1b.

Jlpukenne Bosayxa BO3HHKaer GNarofaps pasHOCTH AaBJeHHH,
KOTOpasi B CBOIO Ouepe/ib CO3/aeTcs IMaBHbiM 06pasoM BeJe/ICTBHE He-
PaBHOMEPHOrO HArpeBaHHA 3eMHOI TNOBEPXHOCTH: HaJ Harperof Ino-
BEPXHOCTBIO BO3YX, NMOJAHHMAsACh BBEPX, Pasperkaercs.

JIuHuH, cOeHHSIONUIHE TOUKH PABHBIX AaBJeHHIl, HA3LIBAIOTCS H 3 O-
6 apamu Ha kapre nso6ap OTYET/NHBO BbIAEMNSIOTCH YYACTKH IMOBHI-
IIeHHs] W TOHWXeHHs naBjeHuil. O6/acTH NOBBENIICHHOrO AAaBJEHHS
Ha3bIBAIOTCS a HTHIU M KJOHA M H, WI¥ MakcumyMamMu. OGBIYHO OHH
3aHHMAaIOT GOJIbLIHE TPOCTPAHCTBA M SIBJASIOTCS OTHOCHTEJNBHO VCTOMH-
uypBbIMH. O6/1aCTH NOHHKEHHOTO AaBJIEHHS] HA3bIBAlOTCA ILH KJI O H a-
M H, HIH MHHAMyMaMmH (nenpeccusiMu). OHH 3aHUMaiOT HeCPABHEHHO
MeHbIIIHe MPOCTPAHCTBA H XaPAKTEPH3YIOTCS MOJBHIKHOCTBIO.

LIHKIOHE!, BO3HHKAIOT HA (PPOHTAX MEXIy ABYMsI BO3LYLIHHIMH
maccamMu. BJosp noBepxHOCTH (POHTA Pa3BHBAIOTCH YCKOPEHHS H
BO3HHKaeT BOCXOJISILIlee CKOJIbXKeHHe B TeIVIOM BO3/lyXe H HHCXOJAsIlee
CKOJIb)KEHHe B XoNMoAHOM. B Bocxonsmem Tensom Bosmyxe B moJjoce
¢ponrta ob6pa3syiorcs O6LIHPHbIE O6GJaYHBIE CHCTEMBL.

B ceBepHOM moJyIIapHH LHMKJIOHBI MepeMellaloTcs vallle BCero ¢
I0TO-3amajla Ha CeBepPO-BOCTOK; HHOrAa HabJ0Na10TCA OTKJIOHEHHS OT
STOTO HanpaBJIeHHS! H OYeHb PeKO oOpaTHble JABHMKEHHS — ¢ BOCTOKA
Ha 3anaf.

B cuny onpenesienHOro pacnpefeseHusi CyUH B MOpPA H HeOxHHa-
KOBOTO HArpeBaHHsi TeX H LPYTHX MOXHO BLIIEJIHTH GapHuYecKHe CH-
CTEMBI, KOTOpble HAa3bIBAIOTCA L eHTPaMH JeiicTBHS arMo-
chepr. Ilpu stom BeIENSIOTCA TOAOBLIE O6JACTH, KOTOpHlE Cylle-
CTBYIOT B TeUeHHe 1eJIoro rojia, ce3oHHLe H o6paTumble. B nocaennux
MOHHXKEHHOE JlaBJEHHEe JIETOM CMEHSIeTCs TNOBLILEHHLIM JaBJEHHEM
3HMoit, H o6paTHO.

IMepeuncaum ruaBreluIne UEHTPH! AefiCTBHS.

Cy6TponuHuecKHe AaHTHLHKJAOHB CYIECTBYIOT Kpyr-
JH rox um pacrmonaraiorcss Mexkay 25 m 40° mHPOTEL B KaaoM
noaymapuu. Haxg marpeTeIMH MaTepukaMH OHH paspuiBatorcs. B ce-
BEPHOM TIOJIYWIAPHH OTMe4yeHO ABa aHTHUHMKJIOHA (MJIH MakcuMyma):
THXOOKEaHCKHH (roHONYJbCKHit) u atnanTHyeckuit (asopckuii). Asop-
CKHl aHTHUMKJIOH MMEEeT OTPOMHOE 3HAYeHHe JJIs moroisl B EBpore.
B 10xHOM nosnymapun umeiotcss Tpu o6aacTh aHTHOMKIOHA: Hax TH-
xuM, Arnantuyeckum u MHaHiiCKHM OKeaHAMH. i ‘

AsrmaTckuil, wam cHO6HPCKHA, aHTHIHKJIOH pacnojia-
raercsi HaJl OXJaX/eHHLIM B 3HMHee BpeMs mMatepukoM Asun. Jlerom
3/leCb TOCMOACTBYET HH3KOe NaBJeHHe — a3narckas genpeccus. Cxo-
Hple ycnoBua HabGmopatores Hax Kanamoft (ceBepo-amepukaHcKuft
AHTHIHKJIOH).

ApKTHUYECKHTT aHTHHHKJOH—o6JacTs npeolaalaHus
BLICOKOrO fiaBjeHHd uapx Ipennanpgueil.
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B BBICOKHX IIHPOTaxX pacrnosiaraiorcsi ABe AeNpecCH H (HJaH MH-
HUMyMa): HCJaHACKas H ajdeyrckas MHenanackas mukio-
HaJlbHas JierpeccHa oco6EHHO XOPOIIO BhIPaXKeHa 3HMOH.

DKBaTOpHaAJbHAasl JeNpeccHs-—mnoloca MNOHHKEH-
HOTO JfaBJieHusi, HabJiofaeMast Kpyriblii rojg Mexay 30HaMu cy6Tpo-
OHYECKHX aHTHIHKJIOHOB.

« 110 nanubiM HaGmofeHnit 3a GOPMHpPOBaHHEM H NepeMelleHHeM
BO3MYLIHEIX MacC METEOPOJIOTHYECKHMH CTAHUHSAMH COCTaBJAIOTCH
KapThl MOrOJEl, WIM CHHONTHYECKH e Kapthl. Takue KapTsl Hc-
MOJIb3YIOTCH AJI5 NpefAcKasaHusl MOrojbl, HMeIOLlero orpoMHoe 3Haue-
HHE [ CaMblX pa3Hoo0pasHbX OTpac/eid HapoOAHOrO XO3ficTBa
(cesbckoe X03s1icTBO, BO3AYLIHBI TpaHcnopT H np.). TouHas oueHka
aTMoc(epHbIX YCJAOBHH M MPOrHO3 MOroJkl BayKHbl H /IS MHAPOreoJo-
THUECKHX HCCAed0BaHHMi.

Ilox morozmoil ciefyeT NMOHHMATh COBOKYMHOCTh MeETEOpPOJOrHuYe-
CKHX sIBJIeHHi (TemmepaTypa, aTMoc(pepHOe HaBjeHue, HanpaBJeHHe
H CKOpPOCTb BeTpa, 06/1a4yHOCTb, OCaJIKH) B LAaHHOM palioHe B onpefe-
Jennblii Moment Bpemenu. Ilorosa npeacrasiaser co6oil a/eMeHT H3-
MEHUYHBEIH, YTO 3acTaB/]feT NPH ee H3yYeHHH YUHTHIBATH CJOXKHYIO
JHHAMHKY METeOPOJIOTHYECKHX SIBJICHHMIL.

MeTteoposiorHueckue JaHHble HaHOCATCH HA CHHONTHYECKYIO KapTy
ycaoBHBIMH 3HaukaMH. CTAaHUKH TNOKA3bIBAIOTCA KPYMKKAMH, CTeneHb
SauepHEHHOCTH KpyXKa XapakTtepusyer creneHb obuaunoctH. Bertep
NOKa3bIBaeTcsl 4epTouKoil, OpHEHTHPOBAHHOI MO HAaNpaBJIEHHIO BETPa;
onepeHHe XapakTepuayer cuay Berpa. Kpome n3o6ap, Ha exeHEBHEIX
KapTax MOroJkl YacTO BHIYEPUMUBAIOT OGJIACTH NMOBLILIEHHUS H TOHHXKe-
HHUS JaBJEHUSl 32 OJHH M TOT € NPOMEeXYTOK BpeMenu: 12, 6 miu
3 yaca; JHHHH OJHHAKOBOrO H3MEePEHHs JaBJIeHHs] Ha3bIBAIOTCS H 3 aJI-
no6apamu [Jlaa npeackasaHusi NOroJAH HeOGXOAMMO HMETh He-
CKOJILKO IMOCJI€A0BATENbHLIX KapT.

PaceMoTpuM IBe CHHONTHYECKHE KAPTHI, COCTABJEHHEIE B OOHH H TOT Ke JeHb
¢ npomexytkom B 12 yac.

Ha nepsofi xapre (puc. 26), orpameno cocTosiHMe MOTOAH Ha 7 wac, yTpa.
entper anTHIHKIOHOB OTMeuelbl OykBO# B, UeHTPHl UMKIOHOB — GYKBO# EOT
Hrtannu go Benoro mopsi npoTanynack AHHKS (POHTA, HA KOTOPOil 3apoanioch Hé-
CKOJIbKO IHKA0HOB. K BCCTOKY OT Hee, Han Esponefickoit wacthio Cosetckoro Coiosa,
pacnonoxuaach KpynHasi o6iacTb BhicoKoro nasienus. K 3anmaay, waan AtaanTu-
YeCKHM OKeaHOM, BMAHA APYrafl aHTHUMKAOHAJAbHaa 06/1acTh CO CIOKOHHOM noroaoi.

Bropan kapra (puec. 27), cocrapiennas Ha 19 yac., MoKasbiBAeT, YTO LHKJIO-
Ha/lbHas BOJHA, 3apoAuBluancs Hal Hranuefi, nepeisnHyach K cesepy U npeBpaTH-
Jlack B BHXPeBOil LHKAOH. ManeHbKuil UNKNOH, OuiBluni Han [epMannedi, cMecTuaca
B Jlateuio. Boabwoi unkion B Bapennosom mope nepeieuny/cs K Hosoll 3emJe.

Paubue cunonTHueckHe KapThl COCTABJAJIHCH HAa OCHOBAHHH Ha-
GJ10eHHIT TOIBKO B HHXKHHX ¢JI0siX aTMocdepsl. B Hacrosiuiee speMs
cayx06a CHHONTHKH TpeGyeT W3yuenusi BO3AYUIHLIX Macc MO Bceil HX
MOLLHOCTH H OCOO@HHO B BEPXHUX cJ05X. 1/ 3TOrO HCMOAB3YIOT Pe3u-
HOBbIE LIAPbI-NHJIOTE], HanoJHeHHble BOAOponoM. Takue mwapel noaHH-
MaioTcsi B BO3yX ¢ npubcpamu, cHabKeHHbIMH aBTOMaTHYECKHMMH pa-
nuonepeAaTuHkaMu. Tol e HeJH CJAYXKAT TIOJIETEl HA CaMoJerax co
CrennaaLHLIME pu6opamu,
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Pue. 26, CunonthHueckas kaprta Ha 7
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Puc. 27. Cunontuueckas kapra Ha 19 wac. 14 asrycra 1935 r.

1 — n3obapn (p MHAARGapax); 2 — Tenanh ¢dhpouT; 3 — Xon0aHLf BPONT; 4 —CMLIKAHHE TENAOr0 H X0J0AHOr0 (pOHTOB;

§ — MeTeopoAOrHUecKHe CTaHUHH (CTeneib 3aYEPHEHHOCTH KPYKKA NOKA3LIBAGT CTenehb 0061a4HOCTH: He3auepHeHHIA

—HCHO, TNOJHOCTBIO BayepHeHHbfl — NacMypHo; HHipa — Temnepatypa po3ayxa'; 6 — HanpaBienHe BeTpa (onepenue
|NOKA3KBAET CHAY BETpa: AJWHHAS YepTa — Ganna, xopo‘ruan—l Gaaa)




Faraea 5
KJIMMAT U Ero 3HAYEHHE B PACINIPOCTPAHEHHUH BOJ

OcHOBHBIE THNBI KJHMAaTOB

KaumaTtoM HasbiBaeTcsl COCTOSIHHe aTtmoc(epsl, BO3HHKalOmee
B pe3yJibTaTe JJIHTENbHOro B3aUMOJEHCTBHS €€ C NOBEPXHOCThIO 3eMJIH
B npejeJiax onpe/esieHHol Tepputopuu. MoxHO TaKiKe paccMaTpHBaTh
KAMMAT KaK 3aKOHOMEPHYI0 cMeHy aTMoc(epHLIX NMpoueccoB, BO3HH-
KalOUIHX B Pe3yJbTaTeé MHOTOJIETHEro CJOXHOr0 B3aHMOAGHCTBHS COJI-
HeyHoil pagualud, aTMochepHOll UHPKYJALMH B 3eMHOM MOBEPXHOCTH.
10 uepenoBaHne arMocepHLIX NpoueccoB H OGyC/NOBJAHBAET Xapak-
TEpPHbIil A5 AAaHHOH TePPHUTOPHH pexuM noroinl. Takum oGpasoM,
B OTJIMYHE OT MOrofbl, KOTOpas XapaKTepH3yeTcs H3MEHUHBOCTLIO,
B MOHATHE KJHMaTa BHOCHTCS JIeMEHT M3BecTHoro moctosucTtsa. Ilo-
rofia MOMEeT H3MeHATbCS B OYEHb KOPOTKHH CPOK, B TeueHHe OJHOro
JHA, KAUMAThH XKe MeHsI0TCH B XOJe re0JIOrHYecKoil HCTOPHH PasBHTHS
3EeMHOH KOpHL

Kanmarosorus sinsercst Haykoii reorpaduueckoil, ona saHUMaercs
H3yueHHeM oOIIMX 3aKOHOMEPHOCTEH pacnpocTpaHenHst KAHMATOB Ha
NOBEPXHOCTH 3€MHOro 1lapa H aHaJH30M KJIHMaTHYecKHX OcobeH-
HOCTeH OTAeNbHBIX o6sacTeil H pailoHOB.

Paznuualor HeCKO/MbKO THIIOB KJIMMATA.

1. Mopckoft KJAHMAT XapakTepH3yeTcs PABHOMEPHOCTBIO TeMIlepa-
TYP, BBICOKOf BJIaXKHOCTbIO BO3jyxa, G0JbIUOH cTenelbio 001a4HOCTH,
o6GH/IHeM 3HMHHX CCaJKOB, 3HAUHTEJNbHOH CKOPOCTbIO BETpa H MaJbIM
CONEPKAHHEM IIbIJIH B BO3MYXE.

2. KoHTHHeHTa/NbHbIH KJHMAT OTAHYaercss GOJIBIIHMH aMIVIUTY-
JlaMH CYTOYHBIX H FOJ0BLIX KoJeGaHuil MeTeopoIorHyecKHX 3/1eMEeHTOB.
Cpenusis CKOPOCTh BeTpa MeHbLIE, YeM HAa MOpe, BhINaJeHHe OCaJKOB
pexe, ocoGeHHO 3UMOIi, BO3JyX Cylle H 4acTO HANoJIHeH MbLIbio, Pes-
KHE KOHTPACThl TEMMepaTypbl B 3TOM KJIHMaTe CPaBHHTENbHO JIErKO
NepPeHOCATCA uesosekoM 0J1arojlaps CyXoCTH BO3AyXa, Ge3seTpHio BO
BpeMs X0J010B H, oTyacTH, 6aarogapsa GoJibileil HHTeHCHBHOCTH MH-
COMSIUHK (MOrJIOMEHHe CONHEYHBIX Jyuefl) H H3Jy4YeHHs.

3. Kmumar nycrsinb npescrasisier co6oil HanGonee Pe3ko -Bhipa-
KEHHYI0 (OpMYy KOHTHHEHTAJbHOro KauMara. B nycTeiHsix, Jexaniux
BHYTPH KOHTHHEHTOB, BO3/lyX HacTOJbKO GelleH BJIaroii, 470, HeCMOTpA
Ha BOCXOAfLIee NBHXKeHHe BO31yxa, o6pa3oBaHus 06/1aKOB U Bbinaje-
HHSl OCAJIKOB MOYTH He TMPOHCXOJIHT.

4. Knumar crtpaH, NOKpHITHIX JIeCOM, OTJHuYaercs OT KJAHMara
MycThiHb GOJLIIHM KOJHYECTBOM OCAJKOB, GoJiblleil BJIaMHOCTBIO,
06/1a4HOCTBIO H MEHee pesKHMH KoJieGaHHAMH TeMIlepaTyphl.
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5. Kinumar noGepexxnit — MepexofiHOil OT KJAHUMaTa KOHTHHEHTAJb-
HOrO K KJMMATY OTKPHITOTO MOPA; €My CBOHCTBEHHA CyTOUHasi cMeHa
Geperosoro u Mopckoro 6pu3os. Oco6oit pasHOBHAHOCTBIO TOTO KJH-
MaTa SIBJSeTCSs KJHMAT MYCCOHOB, OOLIMHO MPHCYIIHH He TOJNbKO 00-
WHPHBLIM o6JacTsiM noGepexHit, HO NPOHMUKAIOMM 1 BrayGb MatepH-
koB. IIpH HOpMaJbHOM MYCCOHHOM KJHMaTe JIETOM AYIOT MOpCKHe
BeTpHl, a 3UMOil — Geperosrie.

6. Knumar rop u GOJIBIIHX BBICOT MOAPA3AEIAIOT HA TOPHbIH KJH-
MaT — 70 BeicOTH okoso 3000 M Hajx ypoBHEM MOpS, — XapaKTepH-
3YIOUIHICS YHCTBIM H CBEXHM BO3JyXoM H 6JIarOTBOPHBIN 151 yeso-
BeKa, ¥ Kaumatr 60JbiHxX BeicoT — Bhie 3000—4000 m, — metee no-
JIesHblil A0 yesnoBeka. IHTEHCHBHOCTD COJIHEYHO!l pajHallHH H H3JY-
qeHHsI 3EMHOIl TOBEPXHOCTH YBEJIHYHBAETCH C BHICOTOH, a TeMnepaTtypa
BO3/lyXa MOHMXKaeTcs. TeHeBLIe H COMHEYHbIE CTOPOHEI HMEIOT B TOpax
pasiHYHbIE KIHMATHYeCKHe OcOGEHHOCTH, OTpaXKalollHecs Ha PasBH-
tuu pacrenuii. Cojep:KaHue BOASHLIX NAapoB B BO31yXe C BLICOTOI
yGLiBaeT 3HAUHTENbHO OblcTpee, 4eM AaBjeHHe. MakCHMyM OCaakoB
Ha6/ioaeTcsl Ha CTOPOHe, OOpaIleHHOH K rOCHOJCTBYIOLIEMY BJIaXK-
HoMy Berpy. ['OpHBII KAIHMAaT XapaKTepH3yeTcs OTCYTCTBHEM Kaphl.
Tam, rae JeTHero Temia HEJOCTATOYHO JAJIS TOrO, 4TOOLI PACTONMHTH
CKOTHBIIHECS 34 XOJIOJHOE BPeMs roja Macchl CHera, pacroJiaraetcs
o6/iacTb BeYHOro cHera. Bo MHOrMx ciyuasx rophl SIBASIOTCS KJIHMa-
THYECKHMH IpaHHIlaMH.

MecTHEE pa3nHyHA B KJAHMAaTe OTJAENbHLIX PAfiOHOB HA3bIBAIOTCHA
MHKPOKJHMAaTOM.

HauGomnee ynorpeGuTe/bHBIE KJINMATOJNOTHYECKHE CXEMBI MOCTPO-
eHBbl HA OCHOBe KiaccH(pakuuu pycckoro yvenoro B. Kenmena, koro-
pblil IpesIaras BeIASNATh NATh KIHMAaTHYECKHX 1oscoB ¢ 11 riaBHedi-
IIUMH THTAMH KaumatoB (taba. 9), MpHCYLHMH ONpeieeHHbIM Tep-
PHTOPHAM Ha MOBEPXHOCTH 3€MHOTrO Iuapa.

Ta6anna .9
O6osunavue- OGo3nauenus
HHSl TOSICOB Mosca KAUMATOB Kaumars
A BaaxHbIX TpONHYECKHX Af BraxHpX TPONHYECKHX
KJIHMaTOB necoB
Aw CaBann
B CyxHX KIHMaroB BS Creneil
BW [TycThibnb
(P Y MepeHHO-TeNbLIX BaaX- Cw Tenasie ¢ cyXOH 3HMOH
HbIX KJIHMatoB Gs Tenanle ¢ CYXHM JIETOM
Cr C papHOMepHBLIM pacmpe-
AeNeHHEeM OCalKOB
D BopeanbHux knamaTos Df Xonoausle ¢ BAAKHOH
HAH KAMMaToB Jeca 3UMOH
H CHera Dw Xonoamele ¢ cyxoii 3uMoi
e CHeXHBIX KIHMATOB ET Tyunp
EF MocrosnHoro xoaona

9 A. M. Onuunnmkos 65



Kaxaplil KnuMar XapaKkTepH3yeTcsi OnpeleieHHBIM PeXHMOM, KO-
TOPBIH JIyylle BCero MJLIIOCTPHPYeTcsi rpadHKaMM, TOKAa3BIBAIOIIHME
ro/ioBble KOJIeGaHHsl OCHOBHLIX METEOPOJIOTHYECKHX IEMeHTOB: TeMIIe-
paTypbl BO3AyXa, OCaAKOB H o6navyHOCTH (pHuc. 28) !
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Puc. 28. KoneGauna TtemmepaTyphl, 0GNauHOCTH M OCAAKOB B pas-
JHYHBIX KAMMaTax 3eMHOrO LIapa

1 — Cunranyp; 2 — Cypat (Muaus); 3 — Bopomuaosrpan; 4 — Kanp; 5 — Tyxywman
(Aprentuna); 6 — Iaaepmo; 7 — Bamnnarton; § — Mocksa; 9— flkoGexasu (Fpenaanans)

Jlenenne Ha KaMMaTHYecKHe [0sica OMPENEJSIETCS He BeJHUHHOMN
CpeHeil TOIOBOI TeMIepaTypHl BO3JyXa, KOTOPAsk HE MOMKET CYKHTh
JOCTaTOYHO YETKHM KpPHTepHeM, 4 HAJIHYHEM A0CTATOYHO XOJIOHOTO U
AOCTATOYHO TEMJOro BpeMeHH roaa. Ha romosoit usorepme 0° mubl
BcTpeyaeM Gorateie Jieca IlIpHaMypesi M CKOBaHHbIe JibjoM Gepera
BOCTOUHOM I'perianiuu. 310 oGbACHAETCS TEM, YTO B MEPBOM ciIyuae

! Ha puc. 28 nokasaww 9 Tanos kanmara.
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Ppc. 29. Cxemarudeckan xapra kaumatos 3emau (no J. C. Bepry) B
KAMMATE: [ — TYMAPN; 2 — Taltin: § — A2COB YMEPIMMME UTHPIT; 4 — MVCCOAHMA, YMEDEHHBIX WHDPOT] 5 — CTaneli; § — BHETPONMMECKNX MYCTIHB] 7 — CPEIHAEMHOMOPCKH® & — CYGTPOMKUECKUX Aecos] O — TPOMMYECKHX NYCTHHbL; /0 — canaii
I — rpoaneu-x BAANCHBIX NecoB; /2 — peuHoro moposa; 13 — sospuiienHocTed (Ges EeTaAW3alHW)




CpeiHsisi TemMnepatypa miosis —22° a BO BTOPOM — TOJIbKO -}-6°.
B fli.yrcke, B 06s1acTH MHOrosernei Mep3JIOTh], PACTyT Jeca M BO3-
MOKHO 3eMJIeflelHe.

I'pannusl ymepeHHBIX N0ACOB OmpenensioTes co CTOPOHBI 9KBaTOpa
TEMIepaTypoli HauGosiee XONOMHONO, a CO CTOPOHH TOJIOCOB — HAH-
GoJiee TEMJIOro BPEMEHH I'OMla; CPeHsist TeMIepaTypa HauGosaee X0J0J-
HOro Mecsilia Ha SKBaTOPHAJbHON rpaHHUe paBHa --18° a nauGosee
TEIJIOro Ha MoJIAPHOH rpaHuue -}-10°,

Ilpu BEIIENeHHH KAMMAaTHUECKHX MOSICOB Goabllyio ponb urpaer
pacturenpHOCTb. B. Kennen ormeuaer: «Coefsl xu3Hu HA 3eMie Ha-
G6JII0/1aI0TCS IOYTH BCIOAY, HO FPaHHLEL NPOH3PACTAHHS BHICOKOCTBOJb-
HEIX JIECOB SIBJISIOTCS NPEKPACHBIM NpelesioM, Pe3Ko OrpaHHYHBAI0-
IIHM, € OJHOH CTODOHHI, CTENH H NYCTHIHH, C Jpyroi, — TyHAPH H
CHEXHLIE 110J11, XOTS B 3TOM CJyuae, KaK H Be3jie B PHPOJE, HET He-
AocTaTka B nepexonax». B pacrutessrom naperse emneparypa omnpe-
ACTACT DB OCHOBHOM, PasBUTHE ONpE/E/]EHHEIX POLOB HJIH TPYIIN pacTe-
HUil B GoraTcTBo HX (opMm.

B wmspecrnoi reorpadrueckoii KnaccHQHKALME  KJUMATOB
JI. C. Bepra Bugensiores CJEAYIOIIHE THIIBI KJHMATOB:

A. KnumaTer Hu3us: a) KJIHMAaThl OKEaHOB, 6) KIMMATHI CYLIH.

B. Knumatsl BosBhimenHocTei: a) KINMaTH HAropuii W maaTo,
6) KIMMaThi FOPHBIX CHCTEM H OTHEbHEIX rop.

B HH3HHAX BBINEJAIOTCS KAHMATHIECKHE [IOSICa: 1) Tyunphl, 2) Taii-
TH, 3) JIeCOB yMEPeHHEIX WIMPOT, 4) myccouubiff, yMepeHHBIX mIHpOT,
5) creneft, 6) BHeTponHYeCKHX NyCTEIHb (C XOJIONHOM 3uMOii), 7) cpe-
ZU3EMHOMODCKHH, 8) cyGTponuYecKHx Jiecos, 9) Tponmueckux my-
cteiib, 10) caeanH (TponMueckmx Jecocreneit), 11) Tponuueckux
BJaXHEIX JIecoB (puc. 29).

Ha nnato u B ropax B o6mem TIOBTOPSIOTCS T€ 2Ke THIILI KJIHMAaTOB,
4TO H B HU3HHaX. Kpome T0ro, 31ech 106aBsTeTCs KAMMAT BEUHOTO MO.
po3a, TIe CPEAHSS TeMNeparypa Camoro TEmJIOro Mecana HHKe OF.
STOT THN K/IMMAaTa Pa3BHT Ha JeASHBIX ApKTHYECKHX W aHTapKTHYe-
CKHX [14TO, a TAKXKe Ha ropax BhIUIE CHETOBOH JIHHHH, HJIH, TOUHeE,
BLILIIE HYJIEBO H30TEPMBI CAMOIO TEMJIOro Mecsina. B 3ToM THme KJIH-
MaTa pacTHTE/NbHAA XKU3HDb, 33 HEKOTOPLIMH HCKMIOUEHHSIMHE, OTHOCS-
MAMHCS K HU3IIHM PACTEHHSM, HE PA3BHTA, HO JKHBOTHLIE OpPTaHH3MH
BCTPEYaloTCs.

[TocnenosarenbuocTs BepTHKANbEBIX KIHMaTHYECKHX 30H 3aBHCHT
OT TOTO, B KaKOH TOPH3OHTAJBHON 30HE PACNOJNCIKEHA Ta WX HHAS
rophas cucrema. Hanpumep, B ropumix paiionax MYCTBIHA MOKHO
BCTPETHTDL CJIEAYIONINE BEPTHKANLHBIE 30HBI MYCTHIHS, CTEMb, Jec,
alIbIMACKAsl U CHeroBasi 3oHH. K/uMar Kaxmol us BePTHKAJIBHBIX 30H
TNIOAYHHACTCS TeM 3aKOHOMEPHOCTSIM, KOTOPHE HaBMIONAI0TCS B COOT-
BETCTBEHHOH rOpPH3OHTa/NbHOH 30He. B TPOMHKAX Ja’Kke B CHEroBOi
SOHE, HECMOTPS Ha MPOXJAAHBI KAMMAT, KoJeGaHus TeMIepaTypal
HMEIOT BECbMa MaJyl0 aMIVIHTY.Y.
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KaumaTtuueckan xapakrepucruka Teppuropun CCCP

Ha orpomuoii Teppuropun Coserckoro Coiosza PasBHUTEI caMkbie
pasHoOGpasHble KJIHMATHYECKHE YCJIOBHSL.

Kaxnoit nanmmadrroit o6nacts coficrBennsr cBOK XapaxkTepHbie
uepTel (pac. 30). B obiueil cxeMe MOXKHO HaGJMIOAATH MOCICLOBATE b-
HOE YBeJIHYeHHe C ceBepa Ha 10T CYMMBI COJIHEYHOTO TeIlla, MOBHIIe-
HHE TEMIIEPaTyp, POCT HCIIAPEHHS] M BMECTE C TeéM yMeHblIeHHe 06aay-
HOCTH, BJIaXKHOCTH BO3/yXa, CHErOBOIO NMOKPOBA.

B Apkrike HaGmonaercst nuskas TeMnepaTypa BO3Lyxa, ociabie-
HHE BETpa OT mOGepexbsi MaTepHKa K LEHTPY ADKTHKH, Ha/uuHe
BETPOB MYyCCOHHOTIO Xapakrepa H 30HA/bHOE PACHpOCTPAHEHHe TyMa-
HOB. Cranuueit «Cesepaniit [Tosoc» camas HusKast TeMneparypa, pas-
Hass —44,5° oTMeuena B siHBape, a camasi Beicokas, +2,0°, — B mioge.

Ha rore ¢ Apkrukoii rpanmunt Tyapa, XapakTepusyoumascs cypo-
BOH IPOJIOVIKMTENbHOI 3HMOH B KOPOTKHM NacMypHBIM JIETOM. 31ech
TOCTIOACTBYIOT apKTHYECKHE Macchl BO3AYXa, BCJASACTBHE UETo TeMrle-
parypa Bosayxa Kpyribii rog Huskas. OJHaKo BeJIWUYHHA COJHEY-
HOIl PaJiHALMA B OT/IEJIbHEIE JIeTHHE JIHH JOCTHTAST TAKHX JKe BeJTHYHH,
Kak B 0KHBIX pakionax Coserckoro Coisza. PapHHHHBL penbed
TYHApPbL GJ1arONpHATCTBYET CBOGOJHOMY IiepeMemIeHrIO BO3/1yLIHEIX
macc.

IOKnast rpaHuNa TYHAPH TPHGMU3HTENLHO COBNANACT ¢ HIONLCKO
usorepmoii —-10°% mnpu Gosee HH3KOM JeTHell TEMIIEPATYPe HNepPeBhs
He pactyr. Ko/nuecTBO 0caKoB B TYH/pe He3HAUNTENLHOR: B cpenHem
okos1o 200—300 mm B rox. K BOCTOKY KamMaT TYHAPH Aenaercss 6o-
Jiee cypoBeIM. Mopossl npomomkaiotcest go 8,5 mec. B Cubupckoit
TyHApe 3HMHss TeMnepaTypa omyckaercst 1o —50°% B ray6une mare-
PHKa OHA HHXKe, YeM Ha noGepexbe. Pekn B TyHApe BCKpHIBAIOTCS
B Mae — HIOHe, 3aMep3aioT B oKTsA6pe — Hos6pe.

K tory ot Tynnps pacnonaratorest tafira — 30Ha J1ecoB ¢ XOJIOTHOH
3HMOIi — H 30Ha JIECOB YMEPEHHbIX IIHPOT C TEMION 3HMO.

Taiira xapakrepusyercsi npeMMyIeCTBEHHO XBOMHBIMH JepeBbAMH
H MHOTOUHCJIEHHBIMH Gojotamu. B some secoB ymepenubix IHPOT
K XBOHHEIM J[CDEBbIM MPHCOEIUHSAIOTCH LIHPOKONHCTHBIE MOPOJIEL,
Hanpumep 1y6. B Taiire cpemusisi TeMneparypa mioas KomeGiercs or
10 no 20°, konnyectso ocajnkos 300—500 mm B rox. Maxkcumym ocaj-
KOB BCer/la NpUXONUTCS HA BTOPYIO MOJOBHHY Jiera. MEHHMYM ocaikop
TajaeT Ha SHMY, KOT1a 3/lech TOCTIOACTBYIOT AHTHIHKJIOHAMBHEIE YCIIO-
BHA C HHCXONAUMMH TOKAMH BO3AyXa. THIHYHEIM KJIHMATOM JIECOR
YMEPEHHBIX IIMPOT ABJSETCs KauMar MockoBckoii o6aactu. Kammar
Jlennurpana BcaencTBe 61u30cTH DPHHCKOrO 3a1uBa XapakTepH-
ayercsi Gosiee TEIION 3HMON M MPOXJAALHEIM JIETOM.

Jlecoctens ! — o6nacts, rue B COBPEMEHHYIO KIHMATHUECKYIO
SMOXy Jiec HanBuraercs Ha crenb. CeBepHas rpaHHIA JecOCTeNH

' JI. C. Bepr (1947) ynorpeGiasier HasBaHHE JeccocTe Il b€, KOTOpUe OH
CUHTaer Gojiee NPABUJBHEIM C TOUKH 3PEeHHA DYCCKOTO S3HIKA,
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Puc. 30. Kapra aawpwadrueix obnacreit CCCP (mo JI. C. Bepry, ¢ ronoanennamu A. A. Bopucosa)

Jasawapribie 30ub: | — TyHipa; 2 — Taiira; 3 — cMelanble neca; 4 — WHPOKOAMCTHLIE Jeca; § — aecoctenbe: 6 — crenn; 7 — NOAYNYCThilin; & — NYCThIHA; 9 — cyOiponukn; 10 — roprpe sanamadiin. Bosaymuvie Maccs; MAB—wMopckoii
APKTHYECKHA BO3AYX; KAB—KOHTHHEHTAALHMI apKTHuecknit nosayx; KBB—xonTuHenTasnHLi Gopeanbui Boanyx; MTB— mopckoii TponHueckuii Bo3nyX; KTB—konTHHeRTanbHLI Tponuuecknit poasyx. [ CTpeaks nokaamssioT npeobaasaiouiee
HANpaBieHue ABWAEHHS BOIAYIIHBX Macc |



NpHOJHSHTENbHO COBNA/lAET C MIOJLCKOH M30TepMoii 20° (Ha ypOBHE
MOpf), 103KHA5l — C OCBIO MOJIOCH! MOBLILIEHHBIX aTMOChEpPHBIX JaBJIe-
HH#, KoTopasi uier or BeccapaGuu k XapekoBy, Ypasbcky o 0Tciona
¥ Baiikany. K cesepy or 31ofi ocu KauMar BiaxkHEI, K 10Ty ropaszo
sacymnsee. Ha ceBepe wacro Ha6ai01a10Tcs UMK/IOHBI, HA I0Te OHH
3HAYHTeNbHO pexe. MakcuMyM ocafikoB HabiionaeTcss B HIOHe, Kak
B CTendAX, a Ha CeBepo-3anaje — B HI0Je, KaK B JiecHOH 20He., MHHH-
MyM OCaJIKOB MaJiaeT Ha fiHBapb u (eBpab.

Crenu — cpaBHHTeJILHO POBHBIE Gea/iecHbe POCTPAHCTBA, MOKpHI-
THIE B TEYEHHE BEreTallUOHHOTO MepPHOJdA TPABSHHCTON PACTHTENb-
HOCTBIO Ha I10YBax THna yeprnosema. Ha orienbHsix yyacTkax B crensx
BCTpeyaloTes HeGOJIbIINE JIeCHble MacCHBHL WJIM, HA060pPOT, 0GHANKeH-
HBIE MOYBLI THNA COJIOHYAKOB H coJOHUOB. CTemHasi 30Ha OTJIHUAETCH
CPABHHTENIBHO TEMJIbIM H CYXHM JICTOM; CPEJHfif TeMIlepatypa HIoJs
20—23,5°. Crenu HUMeIOT pe3KO KOHTHHEHTAJBHbIH KIHMAT. Makcumym
TEMIEPATyphl KOCTHraer 3aeck -+45°, munumMym —50°, Becna macry-
TIaeT B anpeJe, MPOTEKAeT YPe3BEYAHHO MHTEHCHUBHO, H CPA3Y HACTY-
NaeT XKapKoe JIeTo, MPOAOJIKAIOLIeecH ¢ MONOBHHLI Mas 110 CeHTAOpPD.
Cpennsisi  OTHOCHTE/IbHAS BJAAXKHOCTb BO3AYXA B HIOHE H  HIOJE
(8 1 wac mms) paBua 35—459%. TomOBOE KOJMUECTBO OCALKOB
300—450 mm, a Ha 10re, B 06JACTH KaIITAHOBLIX creneif, MeHbIIe:
~ 200 mm. MakcHMyM OCaJIKOB TIPHXOJAMTCS Ha NepBYIO [QJIOBHHY
neta (uioHb). CHEroBofl MOKPOB HEBLICOK: Ha ceBepe 20 ca, Ha Iore
mernee 10 cau.

K tory or crenefi packunyiuch o6mupHsie NPOCTPAHCTBA TOJYITY-
CTbIHb H MYCTHIHb.

IMonynycrslHE mpeacTaBasior co6oil 30HY mepexoja OT cTenei
K TmycTEHAM. B monmymycrbinsix wacto BeTpeualoTes yyacTku oGHAKEH-
HOJi IIOUBEI, HO TUIONIAAb HX MeHbLIe TJIONIA/H YYACTKOB ¢ pacTHTe/b-
HHIM NOKpOBOM. OG6BIYHO NPeo6analoT KOBBIIBHO-NOJABIHEEE CTEMNH.
ITouBsl u rpyHTEL, KaK IPABHIO, CHJABHO 3aCOJIEHEI, MHOTO COJIOHYAKOB,
COJIOHIIOB H COJIEHEIX 03eD. Kimmar sacyuuiuBbiil, MaKcHMyM 0cajikKoB
HabJaionaercs B Mae — HIOHe.

IlycTeiHE yMepeHHOro mosica, WM BHETPOIHYECKHE MYCTbIHH, Xa-
PAKTEPHUBYIOTCA MaJIBIM KOJIHYECTBOM aTMOC(EPHBIX 0CaJKOB — O6LIY-
HO Menee 150 mm B rox (B6iMsu rop Gomblue); MaKCHMYM OCaJIKOB
[IPHXOJIHTCS] HAa BECHY; JIETO KapKoe, NouTH 6e30XKJIHOe, 3UMOoii Obl-
BaIOT MOpO3El. PacturenbHocTh cKymHas. [lousnl THma ceposeMos,
MasorymycHeie. Muoro conoruakos. ITyeruinn Coserckoro Cowsa me-
PECEKaIOTCsl KPYNHLIMH TPAH3HTHBIMH pEKaMH, JaIONUMH BO3MO¥K-
HOCTb CO31aTh MOILHBEIE OPOCHTEIBHLIE CHCTEMLL

B 30Hax noymycThIHb H yCTHIND, KAK H B CTENSX, HEPEAKO HAGMIO-
AAI0TCs CYXHe rOpsYHe BeTPH — «CYXOBEU>.

He caiepyer myrats nousitus «sacyxa» u «cyxoseiis.

Sacyxa sBISIeTCS PE3yJNBLTATOM JIHTENBHOPO HELOCTATKA ATMO-
cdepHoll BaarH, BeJAENCTBHE KOTOPOTO CO3JAeTcst pe3Koe HecoOTBeT-
CTBHE MeXNy NOTPeGHOCTLIO pacTeHHHl B Bofe M JAeHCTBHTENbHEIM
HaJH4YHeM BOIbI B noyse. COCTOSIHHE 3aCyXH YacTO CB2AHO ¢ He3Ha-
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quTCJAbHON BEJIHIHHON OCEeHHE-3HMHEro YBJaMKHeHHs MOuBbl. 3acyxH,
HauaBIUHecs BecHOM, 06buHO GLIBAIOT HIAHTEJbHBIMH (TaK Kak BTOpas
nososuna Jera B CCCP BooGie GniBaer GoJiee 3acylULInBOi) H, Kak
npaBuJo, oxBaTeiBalOT ofmHpHBe TepputopHH. Ilpu sacyxax pacre-
HHsl THOHYT WJIH YacTHYHO MOparKaloTcs, HAYHHAS OT KOPHEBOH CH-
CTEMEL.

Cyxoeeu — BeTphl, AYIOIIHe Yalle BCEro C I0ro-BOCTOKA M BOCTOKA
co ckopocteio Gosee 10 s/cex. D10 BeTpHl CpelHEa3HATCKOro MPOHC-
XOXK/IeHHsI; BOSHHKAIOT OHH HA MepH(pepHH aHTHUMKJIOHOB, Bricokas
TeMreparypa BO3ZAyxa, AOCTHraiwouias B cepegune aus 40°, H HH3Kas
BaaxHocTh (HHXKe 30%) ob6bacHAOTCA aguaGaTHYECKHM MPOLECCOM
TNpPH HHCXOASILIHX JABHXEHHSX BO3AYIIHEIX Macc. CyxoBeH MOpaKaioT
pacTeHHA Mpex/e BCero ¢ BePXHUX yacTeil, Tak KaK NMPOHCXOAHT HAPY-
LIeHHe MPOLECCCOB TPaHCIHpaIHA.

3oHa cyOTpPONHUECKHX JIeCOB OTJIHYAeTCsl KApKHM JIeTOM; 3HMa
HACTOJILKO TeIJIasi, YTO JJIS MHOTHX PACTEHHH BereTallMOHHBIH NMEpPHOI
AJUTCSL B TeueHHe moutH nesoro roga. Ocankos mHoro. Pacturens-
HOCTb — LUHPOKOJHCTHHE Jleca C NMPHMEChI0 BeUHO3EJeHBIX TOPOL.
B Konxuzickoil HH3MeHHOCTH OCaJKH pacnpefesiedbl paBHOMEPHO B Te-
YeHHEe BCero rofla H Cyxoil MepHOX OTCYTCTBYeT. MHHHMyM OCalkoB
NPHUXOAHTCA HA Maif, MAKCHMYM — Ha OCeHb H 3uMy. BecbMa BesHKa
H3MEHUYHBOCTh BhIMAJEHHs! 0CaJKOoB. BeTpel HOCAT MYyCCOHHBIN Xapak-
tep. B npenenax cy6TPONMKOB rHAPOreoJOraM yaie BCero NPUXOAHTCH
peliaTh BONPOCH YAaJeHHs] H3JHIUHAX BoJ H GOpbObl ¢ ONOJ3HEBEIMH
SIBJIEHHSAMH.

-Paccmorpenne kinMaroB TepputopHr Coserckoro Coiosa moka-
3BIBAET, YTO [0 Mepe [ABHKEHHs C 3amajga Ha BOCTOK TaKikKe HMCET
MEeCTO 3aKOHOMEepHOe H3MeHeHHe KJHMAaTHYeCKHX OCOGeHHOCTelH: 3UMBL
CTAHOBATCS XOJOJHEE, W CpefHAs TeMIepaTypa BO3AyXa pesko
najgaer.

OtcyTcTBHE BBHICOKHX IMHPOTHBHIX FOPHBIX XpeGTOB MO3BOJISIET nepe-
HOCHTBCSI XOJIOZHBIM BO3AYLIHEIM MaccaMm C ceBepa [Aaleko Ha Ior,
a TelJibiM — Ha ceBep. B ropHeix paioHax MOXHO yacTo HabJOAaTh
GoJiblHe KIAHMaTHYECKHE Pa3fHuHs Ha GJH3KOM PACCTOSHHH; HamNpH-
Mep, Y ceBepHOro mojHoxus KphIMCKHMX rop cpefauss rofoBas Temme-
paTypa Bosayxa pasua --10° a y ioxHoro, Ha Gepery Uepsoro mops,
—+13,1°.

Boabluyio poJb B KIMMATHIECKHX OCOGEHHOCTAX Pa3IHYHEIX pafo-
HOB HrpaloT UMKJIOHE M aHTHUHKIOHE. Ha yuacTke mukiona remmnepa-
Typa BO3ZyXa MoeT GuTh GOJiblile, YeM Ha yuacTKe AHTUIHKIOHA, HA
8—10°.

Hurepecnas cxema knumaTtHueckoro pafionnposanus CCCP co-
craiena B. I1. AnucosbiM. Ha ocHOBaHMH reHeTHYeCKHX MPH3HAKOB
AnucoB BHIJIENISIET TPH IUHPOTHLIE KAHMAaTHUECKHE 30HBI: cyOTpomuye-
CKYIO, YMEDEeHHYIO H apKTHueckyio. B cy6Tponuueckoii 30He, OXBAThI-
pawiell oxubnle yactu Kaekaza u Cpeaueit Asuu, nerom (GopmH-
pyercsl TPONMYECKHl BO3AyX, 3UMOil — GoJiee Temyass pasHOBHIHOCTh
BO3/lyXa yMepeHHOi 30oukH. B ymepeuHoii sode, saHuMalomleil Haun6oJb-
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wyio 1uiowanb, GopMHpyeTcs noJsApHbi Bo3AyX. B ceBepnoii, apkTa -
4ecKoli, 30He — aPKTHYECKHIT BO3JyX.

B ymepeHHOIi 30He npeo6JaflaloT rOPH30OHTANbHLIE NepeMelleHHs
BO3JYIIHBIX MAcC, B CBSAI3H C YeM B 3TOii 30He BbIAEJIAIOTCS TPH 06i1acTH
mepeHoca: atnanTHyeckas (3amaamas nosoBuHa CCCP pno Enmcesn),
apkrHyeckas (reppuropus Cubupckoii maardopmer u Bepxosno-Ko-
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Puc. 31. I'pagukn peiknma mOrofbl s PasiHuHBIX KIMMAaTHYECKHX paitoHOB
(mo JI. A. Yy6yxoBy)

Tune noroaw: I — cyxopefino-sacyuraupag; 2 — ymepenno-sacymausan; 3 — manoobnaunasn; 4 — ob-
AavyHas aHeM; 5 — obaaunas Houblo; 6 — oGaaunaa Oea ocaakos; 7 — poxaampas; & — obaaunas c
nepexoioM TemrepaTyps uepes 0°; 9 — panMauuoHHas OTTeneab (MAM € MOPO3OM HOULIO); /0 — caa-
60 moposuas; I/ — ymepeHuo Moposuas; 12— 3HAUMTeNAbHO MOpO3HafA; |3 — CHIBHO MOpO3HASN.
Crpenxoft NOKa3aHH MOroAN C BETPOM

JBIMCKasi ropHas o06JacTb) H THXOOKeaHcKas (moGepexne THxoro
okeana u Kamuatka). [lociequsisi BKIOUaeT jBa paioHa: THXOOKeaH-
CKHiH - cybapKTHUecKHil, 3HMOH 3aHATHIE APKTHUECKHM BO3JAYXOM, H
MYCCOHHBLi1, B Ipejiesiax KOToporo 3uMoi HabJroaeTcs NPHTOK KOHTH-
HeHTaJIbHOrO BOCTOYHOCHOHMPCKOrO BO3IyXa, JIETOM — THXOOKEAHCKHX
BO3/JYIUHKIX Macc.

B npenenax CoBerckofi ApKTHKH, r/le NPOUCXOAHT (hOPMHPOBaHHE
BO3/lyXa OJIHOrO THIa — apKTHYECKOro, MOXKHO PasJjiiyaTh TPH paiioua:
aTJIAaHTHYeCKHil, a3WaTCKMil M THUXOOKeaHCKWH. 3uMoil nociexHui
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paiioHN 4YacTHYHO 3aXBATHIBAETCH UHKJIOHHYECKOH JEATe]bHOCTbIO
aJIeyTCKOH JIenpeccHH.

Ouenb ynoOHbBIM crnocofOM XapaKTePUCTHKH KJIHMAaTa TOTO HJM
HHOTO paiOoHa siB/IseTcs] BEIpaXKeHHe KJHMara uepes MHOTOJIEeTHHH pe-
MHM TIOTOJI; 3TOT CHOco6 KIHMATOJNOTHYECKOro aHaiIH3a MPHMeHseTcs
B TaK Ha3biBaeMoil kommuiekcHoit kauMaronorun (E. E. ®exopos, 1921,
1925 rr.; JI. A. UyGykos, 1949, 1951 rr.). [Toroma Kaxaslx CyTOK, Xa-
pakrepusyemas HauGosee Bax{HBIMH YepTaMH, 3alUCEIBAETCst B BHIE
yA06HbIX hopMys H 0603HaueHHH HAa OTAEJNbHBIX KapTOYKax, Mo KOTo-
PHIM 3aTeM MOACYHUTHIBACTCA MOBTOPAEMOCTD NMOTOJLI B JaHHOM MecTe.
Ha npusesennnix rpadukax (puc. 31 Ha crp. 71), 3aumcTBOBaH-
Hbix u3 pa6or JI. A. UyGykosa (1951), mo ocu aGcumec OT/IONKEHBI
MecsIEl, 110 OCH OPJAMHAT — [OBTOPSIEMOCTb JHeH IS PasJHYHBIX
THTIOB TIOTOJBI B NPOLEHTaX; 3TH IpaHKH JaloT YeTKoe mpejicTasJe-
HHe 06 OTVIHUHH KauMara paiionoB Mocksul H Bepxueit Boarn or kiu-
mata [lpuKacnuiicKkoii HH3MEHHOCTH.

3akaHuuBas rJ1aBy 0 KIAMare, He06X0IUMO NOMUEPKHYTh 3HAUCHHE
HACAMXKIEHHS N0JIe3alUTHBIX JIECHBIX M0JIOC, CO3laHHsA KPYMHBIX BOJO-
XPaHHJIHIL U YCTPOHCTBA OPOCHTEJbHBIX CHCTEM.

JlecHble TOJIOCH, MHOTOYHCJIEHHBIE BOJOXPAHHJHIIA H IIHPOKas
CeTh OPOCHTEJNBbHBIX KaHAJIOB, YCTPOEHHBIE HA MecTe CyXHX CTeneil H
YACTH IYCTHIHb, BLIBOBYT NpPEXKIE BCEro YMEHbIUEeHHEe 3acyIIIHBOCTH.
PacrutenpHOCTD, BJaKHasi NOYBAa H BOLOEMBl 6YAYyT HCIApsiTh MHOTO
BJIATH; COJIHEYHasi sHeprus Gyner B Gosblieil cTeneHd 3aTPayHBaThHCA
Ha HCllApEHHe H B MeHblUell — Ha HarpeBaHHe BO3[IyXa, 4TO NMPHBEJEeT
K 3HAYHTELHOMY TOHHIKEHHIO JIHEBHEIX JI€THHX TeMmepaTyp. ¥BeJanye-
HHE KOJIMYecTBa BOJSHOTO Mapa B HUXKHEM cJioe aTMoctepsl Bcjel-
CTBHE YCH/IMBIIErocs HCIapPeHHs] YMEHBIIHT NOTepH TernJa 3eMHO# Mo-
BEPXHOCTBIO B TIpOIlecce H3TYYeHHS.

Bunarogapsi ysesnnuenuio oOliell MJIOMIaAH JECHHIX HAcaxKIeHHH M
BOJIOEMOB, A TaK»Ke MEPONPHATHAM MO CHEro3ajepxKaHuiOo YIJIHHUTCS
NepHo/l BeceHHero cHerorasiuus. Becennsisi yMepeHHo npoxsiajanas mo-
rofa GyleT yIepxHBaThCsl HECKOJbKO GoJiblllee BPeMs, YTO BHI3OBET
paBHOMEpPHOe HapacraHHe TeMmepaTyp, H PacTeHHs Ha IepBhIX CTa-
JIMSIX PA3BHTHS He GYAYT HCTHITHIBATH YTHETAIOLIEro AefiCTBHA 3Kaphl.

[MTouBkl mosyyar OGHJIBLHOE W AJHTEJBHOE YBJAMKHEHHE, a IPYHTO-
BbIE BOJIBI — JONOJIHUTEJIbHCE NHUTAHHE (BeceHHHi MOJbeM HX YPOBHA
B 30HE JIECHBIX MOJIOC OKashipaeTcs GoOJbIle, YeM B OTKPBLITOH CTemH).
Pesko yMeHbIUHTCS 3pO3HS MOYBH, a BMECTe C Hell M BHIHOC H3 HHX
NATATEJbHBIX BellecTB. Peynble mMaBoJKH CTaHyT 3HauHTeIbHO Gosee
HH3KHMH H B TO e BpeMs GoJiee IJIHTeJILHBIMH.



Faaea 6

BOJA HA NOBEPXHOCTH 3EMJIH

IMoBepXHOCTHBINA CTOK

Atmoctdepras Baara, BbiMafaiollas Ha MOBEPXHOCTb 3€MJIH, eCJIH
OHA TOTYAC He MCIapHTCS H He IIPOCOYHTCS B 3eMJII0, o6pasyer Kanelb-
HO-XKHJKHE CKOIUVICHHS, KOTOpbie B BHIE NOTOKOB H Dy4YbeB, NOJAYH-
. HASCH CHJIE TSIKECTH, MEepPeMellaloTcsl B HANpPABJeHHH K IMOHHKEeHHEIM
gactaM peabeda. CamBasice BMecTe, OTAeJbHbIE BOJOTOKH INpeBpa-
IIAIOTCA B KPYNHBIE BOJAHLIE apTepHH — PEKH, KOTOpble MepeHoCsT
6OJILIIOE KOJAHUECTBO BELILECTB B PACTBOPEHHOM H B3BElEHHOM COCTOS-
HHH, cOBepliasi OrpOMHYIO reoJIorHyecKyio pabory.

Tak cosmaercs MOBEPXHOCTHBIH CTOK.

Peku MMeIOT OrpoOMHOe HapoJHOXo3sificTBeHHOe 3HayeHHe, He ro-
BOpPSl YK€ O HX TPAHCMOPTHOI POJIH, PEKH NPEJACTABISIOT OYeHb 6OJb-
IO MHTEpeC ¢ TOYKH 3PEHHs THAPOIHEPreTHUECKOro HCHOJb30BaHH,
TaK Kak 00J1alal0T 3HAUYHTEJbHEIM 3aMacoM MOTEHIHAJbHOH SHEepPTrHH.

Peku nuTaloTcs NOBEPXHOCTHBIMH H MOJ3eMHBIMM BOAamH. Poab
TOrO HJIM HHOTO BHJA MHUTAHUSA, B 3aBUCHMOCTH OT KJIHMATHYECKHX, reo-
MOP(OJIOTHUECKHX H THAPOTeOJIOrHYECKHX (DaKTOPOB, IS PA3HBIX PeK
pa3/inyHa, HO OGLIYHO TNMOYTH BCE PEKH COMpPOBOMKAMTCA JOBOJBHO
MOILHBIME TIOTOKAMH MOJA3EMHBIX BOJI.

[TuTaHue NOBEPXHOCTHBIMH BOJAMH MOXKeT ObITh MOApA3/eNeHO Ha
cJeyIoIHe BUbL: JOXK/eB0e, CHEroBoe, JIEJHUKOBOE, CMEeIIaHHOe.,

JloxeBoe MUTAHHE HMeeT MEeCTO B palioHaX ¢ BJaXKHBIM H yMepeH-
HBIM KauMaramu. B GacceiiHax MasbIX peK JIHBHEBhIE OCAJKH OOBITHO
BHI3BIBAIOT PE3KO BHIPaKEHHHIE MABOJKH.

CueroBoe nuraHue HMeer GOJIbLIOE 3HAUEHHE B YMEPEHHOM KJIH-
Marte, cBoiictBeHHOM Goublueii yactu Teppuropun CCCP. Hakonus-
HIHecs: 32 3MMY Macchl CHera BO BpeMsi BeCEHHEero TasHHus 06pasyior
MOIIHBIH TTaBOAOK, cocTasasiontnit 50 % Becero croka, a uHorzaa u 6o.ee.

JlennukoBoe nutanue HabJoJaeTcs B TOPHEIX CTPAHAX M MO HX
OKpamHaM. 3/1ech BOJIbl, 06pasylolHecss B pe3yJsbTaTe TasAHHs JIeAHH-
KOB (NpeHMYILECTBEHHO B JIETHee BpPeMs), NMOCTYNAlOT B PEeKy H MH-
TAlOT TPYHTOBLIE BOALI MPHOPEKHBIX YYACTKOB,

CMmemranHoe MNKTaHHe, HATNPUMep MAOMKIEBOE M JEIHHKOBOE HJIH
CHErOBOE H JIOX/JEBOEe, — BEChbMa pPAacnpOCTPAHEHHEIH BHJ TNHTAHHS.
Tax, p. Ky6aub, nmutaomasca B ropax JeIHEKAMH, MOJAYYaET B TPel-
TOpbAX U HAa PaBHHHE JONOJHHTEJBHOE H0KASBOe W CHErOBOE ITHTaHHe.

Eciu paccmaTtpuBaTh MHTaHHE PEK B TEUEHHE Toja, TO OHO, KaK
npasuio, OwlBaeT cMmewaHHuM. Becuoit u B Hayale OCeHH pexH
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TIHTAIOTCSA MPEHMYIIECTBEHHO 3a CYeT MOBEPXHOCTHLIX BOJ, a JIETOM,
BO BpeMsl 3aCyXH, H 3UMON IOJ3eMHBIE BOJB YaCTO SIBJSIOTCS €HH-
CTBEHHbIM HCTOYHHKOM HX MHTaHHs.
Bce Bonpochl, cBfi3aHHBIE C H3MEHEHHSIMH, MPOHCXOASIIHMH B BO-
Jnmoemax (pekax, o3epax W Ap.) B TeYeHHe BPEMEHH, BXOAST B ydeHHe
0 pexKHMe BOZ.

Pl PexHMOM peKH HAa3BIBAIOTCA 3a-

R KOHOMepHEIe KOJleGaHHA BO BPeMeHHU BCeX

v AN 3JIEMEHTOB ee JKH3HH, B NepBYyIO ouepenb

o N YPOBHSi M pacxoja BoAb. YpOBeHb pe-
4——--—-—--—~—-5P KH — 3TO BBICOTA CBOGOJHON NOBEPXHO-

CTH BOIBI HAJl HEKOTOPOH yCJOBHOH mJioc-
| KoCThlo. M3MepeHne ypoBHA npeacTaBaseT
I co0OH BMOJIHE JOCTYNHBIE M JelleBhiil
I crnocol M3yueHHsl pexHMa PeKH, KOTOphIi
I MOKHO HENpephlBHO OCYUIECTBJASATH Ha
I
|
I

THIPOMETPHYCCKHX TMOCTaX.

KoneGaHus yposusi BOALl B peKe Bh-
3LIBAIOTCS TJIABHBIM 00pa3oM H3MEHEeHHS-
MH pacxojia, HO HHOT/Ia OHH NPOMCXOAAT
| == : M OT HHBIX IiPHYHH, HANPHMEP OT OTJIONe-
: HHSI B pycJjie HaHocos, yrayOseHns pycia
-— — 4 ecrecTBEHHBIM HJH HCKYCCTBEHHBIM ITy-
TeM, BO3/JEHCTBHSI HCKYCCTBEHHBIX COOpY-
JKeHHH, JeHCTBHA BeTpa, 3arpoOMOK/IeHHs
pycia JiefaHbIMH MaccaMi HJH ero 3apa-
CTaHHA.

KoneGanus ypOBHA BOJALI B KaMIOM
MYHKTE PeKH TPOHCXOAAT HempephIBHO,
; Mo3TOMY HaOMIONeHHsT 34 HHMH IeJ1eco-
! 2F 00pasHO BeCTH, HCIOOJNL3Yd CaMONHIIY-
niue npuGopsl — JHMHUTpPa(bl, KOTOpHIE
NPUMEHSIOTCS [IJI1 PETHCTPALLUH yPOBHe#H

nUMHHTpad BORECJI:HB };%mﬁ;:gm(p:;égﬂé pacrnoJio-
1 — nonaasok; 2 — Tpyba; £
3 —WHYp € Pery/HpYIOLHM Fpy- JXHTL KpPHBLIE HabmojeHuil 3a YPOBHEM
B & o eBe o, BOJB HA DPA3MHYHBIX THAPOMETPHUECKHX
A ug;mﬁ"al:;ﬁ;“ ¢ {ocrax, MOXHO [OJIYUHTb HarJISAHYIO
KapTHHY Xoja MOJOBOJbA H MMABOAKA
BIONL pekH (pue. 33).

IMo maHHBEIM MHOrOJeTHHX HAOJIONEHHH Ha BOJOMEDHEIX MNOCTax
MOKHO YCTaHOBHTb 3HAUEHHs PS/la BaXHLIX B TEOPETHUECKOM H Npak-
THYECKOM OTHOLIEHHH XapakTepHHIX ypoBHeil. Hanpumep, Buigensitores
cJieflylolie YpOBHH: 1) BeceHHero moJioBO/ibs, NPOUCXOMSIIEro B pe-
ayJbTaTe TasfiHHs 3HMHHX 3amnacoB cHera; 2) BeceHHero Jiepoxona,
KOrjla MPOHCXOAHT 3arpoOMOXK/IeHHe pyc/ia peKkH H 06pa3yloTcs 3aTOPHL;
3) JnerHero maBofiKa, BHIHIBAEMOro OHICTPHIM IMOABEMOM BOAbI MpPH
BHIMAJIEHUH JHBHEBLIX 0CaAKOB; 4) oceHHero Jefoxoaa u 5) 3UMHEro
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Puc. 32. [IlonnaBkoBHH
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nepHO/a, KOrJa peKa NMOKpHTa JbioM. Bee aTH ypoBHH B pasiHuHble
rOIbl MOTYT HMETb PasHble OTMETKH; PEerHcTpalHs HX HMeer Gosbmioe
‘gHaueHHe NPH THIPOreoJOTHYECKHX HCC/AeN0BaHHAX, TaK KaK Mexay
[IOBEPXHOCTHBIMH H T0/I3¢MHbLIMH BOLAMM B TOT HJIH HHO NepHOJ MO-
XeT YCTaHABJHBATbCA ONpele/ieHHast THApPaBiuyeckas cBssb. [las
- Kax10fl peKH MOXHO COCTaBHTb THIOBOH rpadHK, HA KOTOPLIH HAHO-
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2 Puc. 33. Cxema koae6Ganuii ypoBHS BOJIbI B Pa3AHYHBIX
nyukrax p. Boaru

CATCS XapaKTeDHLe YDOBHH B pa3/HYHLIE MOMEHTH ee IKH3HH
(puc. 34).

Amnauryna xoneGanHil ypOBHA BOJHI, T. €. Pa3sHOCTb MeX1y OT-
METKO# HauBHICIIEr0 H HAHHH3IEro ypoBHeH BoAbl H vave — H . HMeRT
6oJibllIoe 3HAYEHHE TPH THAPOTEXHHUECKHX pacuerax. AMIVIHTYAA KO-
ae6anuit ypopHs BOJrH B pas/MuHBLIX NYHKTax pasjHYHA H H3Me-
HAeTcs B mpenenax or 4 no 15 s, ammiauryna xoneGaHHil ypoBHA
Iuenpa kosne6aercs or 3 10 9 M u 1. 1.

Ilpu uayueHuH KpHBOH KoJieGaHHH YPOBHS TOH MJIM HHOH peKu He-
06XOIHMMO YUYHTHIBATH KOJHYECTBO MAKCHMyMOB H MHHHMYMOB, a TaK-
Xe HX NPHYPOUEHHOCTh K TOMY HJIH HHOMY BpeMeHH rofa. B naunGoiee
NpOCTOM cJaydae HaGuiogaerTcsi OJMH MAKCHMYM H OJHH MHHHMYM.
Hanuune HecKOJBKHX MHKOB MOXET OODBSCHATbCS HECOBIaJieHHEM
MaKCHMYMOB YDOBHSI IJIaBHOH DeKH H ee NPHTOKOB HJIH HEeCKOJbKHMH
HCTOYHHKAMH NMHTAHHA PeKH (HampHMep, NepBLHIH MHK MoxeT OLITh
CBfi3aH C BECEHHHM I[1aBOJIKOM, 06YCJ'IOBJ'[EHHbIM TagHHeM CHera,
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BTOpO#l — C JIETHUM TasiHHEM JIEAHHKOB M JONOJHMTEJLHO C [1aBOA-
KOM, BBI3BAHHLIM [0MKASMH).

3acayxusaer BHHMaHusi ¥ (opMa KPHBOH Ha yuacTKe, COOTBET-
CTBYIOLIEM MPOXOXKIeHHI0 masoika. [as GOJMbIIHX peK PaBHHHHOrO
THNA KPHBBIE HMEIOT CPABHHUTEIBHO IIOJIOTHE BETBH NOAbeMa H craja,
IJIsl CPEJHHUX M MaJbiX PeK YKJIOHHI 3THX BeTBell 3HaYHTEJbHO Kpyde.
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Puc. 34. Tunmosoit rpadux xoneGauuii ypoBHs pexu (cpeaHss
nonoca Esponefickoit wacth CCCP)

I — nenocras; 2 — ypoBedb B NepBue AHH JNel0CTaBa (MAKCHMAABLHMMA);

3 — SHMHMA MMHHMYM; 4 — 3HMHHA MAKCHMYM; § — BCKpHTHE; 6 — KOHen

nepoxona; 7 — BECEHHHA MakCHMYM; & — KOHew cnafa; 9 — AeTHHA MHHH-

Mym; 10 — netnuh nasorok; /I — ocenHuft MakcHMyM; /2 — Havaro oceume-
ro JAeaoxola

Hauazno suMHero cesoHa onpejensieTcss MOSBJAGHHEM YCTOHUMBBIX
OTPHUATEJNbHEIX TEMIEepPaTyp BO3AyXa, a €ro KOHell — OYHIIeHHeM
peKH oT JbAa. B 3uMHeM nmepHo/e XKHU3HH PeKH Pas/HYaloT TPH Xapak-
TEPHBIX 3Tana: saMep3aHHe, JIeOCTAB H BCKPhITHe. 3UMHHI pacxo
(mpE Ha/MuHM JeAsHOro mokpoBa) Quuus TPH TOM JKe YPOBHe, Kak
NPaBHJIO, MeHblle JeTHero pacxoaa Queru.

BecHoli Hepelko OrpoMHYIO cHIy NMPHOGPETalOT JieAsiHbIE 3aTOPHI,
B 0COGEHHOCTH Ha CeBePHEIX DeKax, TeKYIIHX ¢ lora Ha ceBep, rie
BCKPHITHE Gojiee CceBepHLIX YYacTKOB 3amnas/biBaeT M0 CPaBHEHHIO
C I0XKHBIMH.
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+ KpoMe pek, B MOBEDPXHOCTHOM CTOKe GOJbIIyIO POJib HIPalOT 03epa,
KOTOpbie MOXKHO Ha3BaTh BOJOEMAaMH C 3aMeJJIeHHBIM CTOKOM HJIH
3aMeJlJIeHHEIM BOJ006MEHOM.

O3epHOCTb Bhipaxkaercss KOI((MHIHEHTOM, TNpPeACTaBAAIOUIHM
co6oii oTHOLIEHHE IJIOMIAH 03ep, PacloJoXeHHEIX B Oacceiine Kakoii-
Ju60 pekH, K IJomana atoro Hacceiina. Passurrne o3ep B peyHEIX Gac-
ceilinax Hrpaer GoJbLIyI0 posb B pexxuMe croka. Osepa peryaupyior
PaBHOMEPHOCTb TEUEHHS PeK, YMeHbLIAs BIHAHHE BhiaJeHHs OCALKOB
H TasiHUS CHera Ha KoJieGaHus YPOBHs BOJIHL

Hexoropble pexu GepyT HayaJo H3 03ep, NHTAIOLIHXCS LPYTHMH
pekamu. B TakoMm caydae peka, H3/IHBaloOLlas BOALL 03epa B MOpe, PH
OTHOCHTEJBHO KOPOTKOM INpPOTSIKEHHH MOXKeT HMeTb OYeHb GOJIbLIyIo
nJomaas nutanus. [IpuMepoM nonoGHOI PeKH MOKET CJYIKHUTBH BBITE-
Kaiomaa u3 Jlagoxckoro osepa Hepa, nmmma xotopoii cocrapisier
Bcero 75 K mpu miomanu nuranus go 282 000 xm?,

B 3aBucuMmocTH oT 00pa3oBaHHSI 03ePHOrO JIOXKa BHIIEIAIOTCS
0sepa: a) IJIOTHHHLIE, 6) KOTVIOBHHHbIE H B) CMellaHHEIE,

K uHCly MAOTHHHBIX 03€p OTHOCATCA O3epa PeuHhe, NOJHHHbIE H
npubpexHble, 06pa3oBaBIINecs HJIH BCJEACTBHE MEPEKPLITHS IOJHHBL
IJIHHUCTBIMH OTJIOKeHHssMH (o6BajiaMM), WJIH H3 PeYHBIX CTapHIL
(mofiMeHHBIe 03epa) HJIHM HHEIM MyTeM. KpoMme ecTecTBeHHBIX 03ep, Ha
TeppuTopHH CoBerckoro Coio3a GoJbIIOe pa3BUTHE NOJYYHIH HCKYyC-
CTBEHHbIE 3ampyJaHBle BOMOeMH (0COGEHHO B IOJKHEIX paionax) u
OrpOMHBIE BOZOXPAHHUJHILA, CO3aHHbIE IIPH THAPOTEXHHUECKOM CTPOH-
tesbeTBe (Pri6uHCcKOe Bomoxpanuauine, [lsimasHckoe Mope u T. 1L.).
Ha Geperax mopeit (Hepnoro, A30BCKOro u Jip.), BCJEACTBHE 3aTOMN-
JIEHWs YCThEBBIX 4AaCTel peK M OTJe/eHHs HX OT MOpSI MecyaHo-raJed-
HEIMH BaJlaMH HJIH KOCaMM, TOJYYaloT paclpocTpaHeHHe NpHOpex-
HBIe 03epa — JIaryHbl M JHMAaHHI.

Cpe/u KOTJIOBHHHEIX 03€p BLUIEJIAIOTCS MOPEHHBIE, KAPCTOBHIE, TeK-
TOHHYeCKHe H T. 1.

CmelnanHble 03epa BO3HHKAIOT B pe3yJbTaTe AEHCTBHA PasIHUHALIX
¢$akTopos.

ITo xapakrepy cTOKa 03epa MOXKHO pPas[eNiTh Ha CTOYHLIE W Gec-
crounsie. [TocseiHHe OTJIHYAIOTCS TeM, YTO NOCTYNAIOMlasi B HUX BOAA
pacxolyercsl TOJNLKO Ha HCmapenHe. OTH o3epa OOGBIYHO BCTPEUalOTCs
B 3acynuTHBHIX o6sacTax. Hekoroprie o3epa HaskIBAOT MOA3EMHOCTOY-
HBIMH, TaK KaK CTOK H3 HHX OCYIIECTBJSIETCS MOA3EMHLIM ITYTEM.

Pexum oszepa, T. e. 3aKOHOMepHEIE KoJieGauHs BCEX ero 3/JeMeHTOB
BO BpPeMeHH, onpejessercs NPUXOAOM H PacXooM BOJbl, MOITOMY H3Y-
yeHHe BoAHOro Gasanca osep HMeer GosblIoe 3HAUeHHe. 3HAsT BOJHBII
GanaHc o3epa, MOXHO AKTHBHO BO3/IEHCTBOBATH HA HEro B HHTEpecax
HapoAHOro xossiicra. Taxkoe Bo3JeHCTBHe B HACTOALIeEe BPEMs OKa-
3biBaercst Ha Gananc osepa CeBaH B ApMeHHH, I'Jle CO3/1aeTcs KacKal
IHJpOCTAHIHMH, H HA OanaHc KpynHeimero osepa B mupe — Kacmuii-
cKoro mMops, Koropoe B 1952 r. coeguseno Bouaro-Ilonckum cymo-
xonnbiM kanajsom umenn B. M. JlemnmHa c Gaccefinom YepHoro
MopH.
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XapakTepHCTHKa CTOKA. BesiHuHHY CTOKa 0OLIYHO ONPeResior Mis
nioulanay scero Gaccefina pekH B HHXHeH ee Touke, JTa BeJHUHHA
HrPAeT BaXKHYIO POJIb NPH pellleHHH IHAPOTEeXHHYECKHX 3ajay.

Crok u3 GaccefiHa TOfi WM MHON DeKH OnpejesseTcs Mo HaHHBIM
O pacxojiax BOALI B HeH, NoJy4yaeMbIM THAPOMETPHUECKHMH CTAHIHAMHE
# mocramMu. Pacxon, T. e. o6beM BoJbl, MpoTeKaioLied yepes NaHHOE
KHBOE CEUeHHE PEKH B €/lHHHIy BpPeMeHH, OOLIYHO BLIUHC/ASIOT HA OC-
HOBAaHHH 3aMepOB YPOBHEH BOJAbI B pPeKe C IOMOLIbI0 PAcyeTos, IO-
ApoGHO paccMaTpPHBAEMEIX B KYPCe THAPOMETPHH.

Yro6bl onpeesnTh BeTHYHHY pacxoja BOAL B KAKOM-IHGO morie-
PEeYHOM ceueHHH (CTBODE) PeKH, H3MEDSIOT CKOPOCTH TEYEHHsS PEKH B
3TOM cTBOpe (BepTyLIKaMH, nomiaaskamu u ap.). Pacxon Q (oGm0
BEIDAXKaeMblll B KyGMYeCKHX MeTpax B CEKYHAY) MOJYYaioT yMHOXKe-
JKEHHEeM cpe/iHell CKOPOCTH U Ha IJIOIIajb cedeHHs F:

Q =F.

Kosdpdunuentom croka m HasHBaercs OTHOeHue
CTOKa y 3a JaHHB TNepHoj K KOJNHYECTBY BHIMABIIHX 33 TOT XKe
nepuon B GacceiiHe oca/KoB X:

Kospdunuenrom BeceHHEro cToka 7, HasHBaercs
OTHOIUEHHE CTOKa Y, 3a BeCeHHHHl NepHOJ K KOJHYECTBY OCa/IKOB Xi,
BBEINIABLUIHX 33 XOJIOAHOE BPEMS:

-
ot

Hopmoit cToKa ys HaskiBaeTcs cpelneapndMeTHyecKas Bean-
YHHA CTOKA 3a JuHTe]bHBE nepuox (40—50 Jer), Kotopas Moxer
6LITh BHIpAXKeHa:

1) cpeanum muoroneTHuM pacxonom Qo B m3/cex;

2) cpemHHM MHOroJeTHHM MoayaeM M, B a/cex ¢ 1 kM2 mocaen-
HHH npeacrasaser coGoii cpeaHuil MHoroJeTHHi pacxox Q, BOJHI,
CTEKAIOMIEl B PEKy C elMHHIE IOBEPXHOCTH BOAOCOOpHOro Gacceiina:

My=L . 10%

3) cpenneit MHOTOJIETHE! BLICOTOM cJIOsi cTOKA ho B MM/200;

4) cpennuM MHOroJIeTHHM oGbeMoM cToka Wy B m3/200.

Bricora ciosi ctoka Ao mm u o6bem croka We m® cesizanb MeXAy
co6oii ceAyIOHMH OTHOIICHHIMH:

H
Wy = hyF - 10° a8,
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Jlnst mepecuera BeJHYHHBI MOAYJA cToKa Mo, BEIpaXKaemoro B 4/cex
¢ 1 kKM%, Ha BBICOTY CJIOS CTOKa /g, BhIpaXkaeMyio B MM, H OGparTHo,
MOXXHO COCTaBHTb ypaBHeHHe, B KotopoM 31,5 - 106 — uncJi0 cekyHn
B roay:

o b i M*[200 = ,F - 10° M?/200,

108
OTKyZa
My= 3
HJIH
ho=31,5M,.

B ta6a. 10 u 11 noka3aHo COOTHOILEHHE MEXNy STHMH BeJHYH-
HaMHu.
Ta6auua 10

Moxyae croka My | 2 3 4 & (Rl R el
B /cex

BoicoTa caos cToka

hoB mu . ., |35 63 I94,5 126 | 158 | 189 |220]252|284 (315
Ta6aunna 11

Bohicota caos ctoka . & &
o B 10 20 30 40 50 60 |70 ( 80 | 90 | 100

Monyap croka M, J
B ajcex . . . .|0317]0,634]0951 | 127 | 1,58 | 1,90 |222|254|285/3,17

.

Moayabubit kKospdpunuent K — orerevennoe uHCIO,
npejicTapasiomee co00l OTHOLIEHHE CTOKA (BBIPAXKEHHOro B JIOGHIX
elHHHANAX) 3a ONpe/leJieHHslil NepHoA [ K HOpMe CTOKa (BEIpaKeHHO
B TeX e eIHHHIAX):

A R
=M Q W, '

Jln51 neprooB, HMEIOIIKX CTOK BhIlle HOPMbI, BeIHunHA K Godibllie
€AMHHIB], A JJd MePHOLOB CO CTOKOM HHIKE HOPMbI — MEHbIIE e/H-
HHUBL B HEKOTOpHIX 3acyuuiuBbix pafionax uHorga K = 0.

Mogaysbueie Ko3(h(hHUIHEHTEH MOTYT XapaKTepH3oBaTh rol0BON, ce-
30HHBIH, MECAYHbIH CTOKH.

Hro6Ll MOCTPOHTL KAapTy WSOJHHHI MHOTOJETHHX MoOJlyJIeli cTOKa
(pHc. 35), HYXKHO ONpEeJeJNHTh 3HAYEHHs MHOTOJIETHHX MoOjlyJiell CTOKa
B LEHTPAX TSKECTH COOTBETCTBYIOLMX BoxocGopos. Ha Tteppuropunm
CCCP suauenuss Momyns croka msmemsiorcs ot 0,5 5o 75 a/cek
¢ 1 k#®. HauMmenbmne BeJHYHHE MONYJNH CTOKa HMeloT B ApaJo-
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Kacmuiickoii o6aacté, HauGojsbline — B BbICOKOropHo#i uwactn Kas-
Kasa.

B pasununoit o6aactu Esponeiickoit wactu CCCP Moayan croka
ybbiBator ¢ cesepa Ha ior. Cpenuue Momyan aas 3anamuoit EBponsi
poime, yem B CCCP, u nocrurator 200 4/cex (Hanpumep, Ha 3anagHbIX
ckaonax CKaHAHHABCKOro noayoctpoea). Cpeanuit MOLyJib CTOKA ISt
Eeponst okosio 7,4 2/cex.

PaccmarpuBast puc. 35, Heo6XOAMMO MOMHHTB, 4TO 3HAUYeHHe MOMLYJA CTOKa
TOfi WM WHOM BOAOCGOPHONA MACWIANH He OMpejensieTcsl H30JHHHeH, nepecekaloule
PeKy B CTBOpe, 3aMuikalouleM HHTepecylomylo naomans. Ecan tpebyercs onpeje-
JIUTb CTOK ¢ HEKOTOPOil BOACCGOPHOR maowann F, To 1yTeM HHTEPNONAUHH HAXO
HalTH 3HaueHHe MOMy/s CTOKa B LEHTPe THKeCTH 3TOH BOXOCGOpHOH mollamy.
HonycTeM, uTo OHO paBHO 4,6 a/cex ¢ 1 xm* (XOTA 3aMBIKAKOUHA CTBOP MOXKeT
HAXOMAHThCS HA H3OJHHHH, COOTBETCTBYIOUIEH CTOKy, HanpuMep 3,9 afcex ¢ 1 km?).
Vwmuoxkas 4,6 afcex na Benrnmuuny F, BHPaXKEHHYIO B KBAaJpaTHHX KHJIOMETpax,
MOJAYYHM CpeJHHii Tof0BOfl pacXxofl B JINTPax B CEKyHIY.

dakropul cToka. [Iponecchl cTOKa 3aBHCAT OT pasiMYHBIX (hakTo-
pOB, 4acTo AeHCTBYIOLIHX B NPOTHBONOJOMKHLIX HanpasjeHusix. M3
(usuko-reorpapuueckux (akTOpOB, BJHSIONIMX HA CTOK, IJaBHEH-
IIHMH SIBJISIOTCH KIHMATHYeCKHe, reoMop(oJorHyeckHe, MOYBEHHO-
reoJIOrH4eckKue, a TakiKe PacTHTENLHOCTb H UCKYCCTBEHHBIE (DAKTOPHL.

Knumarnueckne pakKToOp b — HauGosee Bamube. Her
0canKoB — HeT croka. IIpH HanHuMHM OCaJKoB H BBICOKOH HCHapse-
MOCTH HMeeT MecTO HesHauHTeJbHHI cTOK. Bosbimoe konuuecTBo ocan-
KOB IPH MaJIOM HCIapeHHH 06yc/OBIHBaeT HaHGOIbIINIl CTOK.

CyliecTByeT MHOTO METO/OB JUIs YCTAHOBJIEHHST KOJHYECTBEHHOH
CBfI3H MeXKJy OTAeJbHbIMH METEOPOJIOrHYECKHMH 3/eMEHTAMH H CTO-
koM. Ho Bce ony neficTBHTeIbHBI JHIIb I ONPeae/IeHHBIX paiiOHOB.

Pycckuit yuenstii 3. OsipieKon BeIEIHA 3 THIA PeUHBIX 6acceitHOB,
Pa3HYaOIHUXCA 10 COOTHOUIGHHIO MeXIy OcaJKaMH X, CTOKOM Yy H
ucnapennem 2. Kaxmomy THny cooTBeTcTByeT cBOS rpago-aHaJuTH-
HecKash 3aBHCHMOCTD —— YpaBHeHHe HPHMOFI JIHHHH

: z =0,90x— 58
I mun p. Oka v —010x + 58 } npeobaanaionias poib HCNApeHHA
2 mun p. Haasansd: f’ z gggi i {:g } npeobaanaiolias poib CTOKa

2 =0,58x + 103 |

32 mun p. Snuba: 3 —042x— 103 | NMPOMEXKYTOUHBIH THIT

Jas IInenpa cooTBeTCTBeHHBIE YpaBHeHHs GyAyT:
zi==0,95x —96;
y=0,05x -+ 95,
T. €. 3Ta peka npubanxaerca K 1 Tamy.

B neficTBHTENIBHOCTH CYIIECTBYET MHOMECTBO THIIOB PeK Mo Xxapak-
TEepy CBSI3H CTOKA ¢ ocaakamH. OGuiHii BHA KPHBOH 3aBHCHMOCTH CTOKA
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oT 0CaJIKOB IM0Ka3aH Ha pHc. 36, cocTaBJeHHOM Mo MaTepHatam 70 Gac-
ceiinos Esponeiickoit wactu CCCP. [1. JI. Cokososckuit (1952) o6pa-
[aeT BHHMAaHHE HAa TO, YTO NPAMOJIHHEHHble CBS3H HAOJMIOAAIOTCS
TOJBKO Ha HeGOJ/BbIIHX OTPe3Kax obiueil KpHBOil, MPHYEM TOYKH, COOT-
peTcTBYylolIHe GacceifHaM, pacmo/oXeHHLIM B 00J1acTaX HeI0CTaTou-
' HOTO YBJIaXKHEHHsl, HAXOAATCH HA HHXKHEM KOHLe KDHBOH, HMeiouieH
He6GoabIIOoN YK/AOH K och abcuuce. Touku, cooTBercTByioine Gacceii-
- HaM, PAcCroJOXKeHHBIM B 00/acTaX AOCTATOYHOTO YBJAXKHEHHs, pac-
MOJIOJKEHEl B BePXHEM KOHIle KpPHBOIf, Ile OHAa MMEeT yroJ HakKJOHa,
6H3KHI K 45°.

MM o
300 £ /
x 200
o
S o
100 L ¥
o s
.-l_'_-/ ’: .

a 100 200 300 400 500 600 mm
OJcadxu

Puc. 36. KpuBas 3aBMCHMOCTH CTOKAa OT OCanKos JaA
peunnix Gacceiivos Esponefickoit wactu CCCP
(no 1. JI. CokonoBekomy)

M. A. BesukauoseM u J1. JI. COKOJOBCKHM Ha OCHOBAHHH JIaHHBIX
no 18 pasuunHbIM Gacceiinam cpenueii nosocst CCCP u Tepmanui
6biia BhiBelleHa ¢opMyJa, ycTaHaBIHBalomas CBA3b KosdduiHenTa
cToKa M ¢ AeHIHTOM BJIAXKHOCTH Bo3Ayxa d:

11=1—]/%-

Jas ropHeix paifioHoB (opmysna BeawkanoBa n CoKoJOBCKOro
wHenpuMennma. Ilpu nons3oBanun 3T0H GOPMYTON AJAA CEBEPHEIX
pafioHoB moJiyuaercd GoJblioe NpeyMeHbIIEHHE CTOKa.

C. H: Kpuukuit # M, ®. Menkesip fann uuyio dopmyay:

L b .
S eVd+u’
[To sriuncaenusam B. B. TloasikoBa, (hakTHUeCKHM Hab/IIOIEHHAM
GoJsiblile BCEro COOTBETCTBYeT mpocras (opmyna:
0
f Rt

dra ¢Qopmyna mo3BosnseTr mo APHIHMTY BJIAXKHOCTH BO3AyXa
fIpHGJIIIKEHHO BBIYHCJAHTD KO((HIHEHT CTOKAa [JIsi TEpPHTOPHH,
rie ¢usuKo-reorpaguyecKkHe ycJoBHs GoJiee HJIH MeHee OJHOPOLHHL

"
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Ha puc. 37 aawo rpaguueckoe TOJKOBaHHe NPUBEAEHHBIX (op-
mys. Ha rpaduke nHanecennl (akTHueckue sHauennss n H d no 172

TOYKaM.

s yeeswuenusi TouHocTH pacuera [losskos Beogua B dopmyiay
reorpaduueckuit Koadpuunent k. Ias Esponeiickoit wacru CCCP
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Puc. 37. llpuGanxennas

0 ~N 4
74510 1520 253035 40 4550mm

3aBHCH-

MOCTb KO3((HUHEHTA CTOKa OT Je-
(uuHTa BAAXKHOCTH BO3AYXa

cocraBlieHa KapTa H30JHHHH 3TOro
MOMPABOYHOr0 KO3(h(PHLUHEHTA.

IT. C. Ky3un (1950) na ocHoBa-
HUH JAHHBIX 00 ocajKkax M CTOKe
no ocHosHeM BomocGopam CCCP
BHIUHCAHI 15t 3THX GaccedHOB Be-
JIAYMHBI MCTapeHHst (OCajKH MHHYC
CTOK) M  KO3(P(HUIHEHTH! CTOKa
(oTHOWeHHe cTOKa K ocajakaMm). Pe-
3yJbTATH 3THX BLIUHCJAEHHH TIPH-
Befiledsl B Taba. 12.

Jlaunele taGa. 12 nokassiBaior,
yT1o HauboJee oOecrneueHbl CTOKOM
B Epponefickoii uactu Corerckoro

Colo3a ero ceBepHHe M CeBepo-
3anajHble obsacTH — GaccefiHbi
Bapennosa, Benoro u bBaaruii-

ckoro mopeil, a B Asanatckoit — 6acceitnsl Bepurrosa, OxoTckoro u
$Inonckoro mopeii. Haumenee obecrneueHbl CTOKOM [OXKHBIE H 0CO-
6enno 1oro-socroynuie paiionst CCCP, B Cpenneii Asuu crok npo-
HCXOJHT TOJIBKO MO KPYMHBIM peKaMm.

Ta6auma 12
IMaomans, | OCankh [Hcnapenne] CTOK | Koadiu-
Baccefinn croxa THIC, KM? c"‘l P u,| M3 m[ st | IHEHT CTOKA
Bapennoso n Beaoe mops 1000 50| 500{15| 154|35| 346 0,70
Baatuitickoe mope . . . . 600 63| 37837 | 22026 158 0,42
YepHoe u A30BCKOE MOp# 1200 55| 660{42| 502)13| 158 0,24
Kacnuiickoe mope 2900 4011 160{ 30| 876;10| 284 0,24
Apaiabckoe MOpe M IpyrHe
6eccTounbie  03epa
H pexkn Cpennelt Asun 2000 22) 440{17| 346] 5| 94 021
Kapckoe mope . . . . 6100 4212 560 23 (1 394/ 19 |1 166, 0,45
Mopsa Jlantessix, Boctou-
no-Cubupckoe u Uykor-
CRERS S St i s 4600 2911330/ 10| 448/19| 882 0,66
Bepuuroso, OxoTckoe H
Simonckoe mopsa 3200 5011600, 23| 750{27| 850 0,53
|
Bcero no CCCP| 21600% |40|8628|22 469018 (3938 0,46

22,3 maH. KM,
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O6uee Koanuectso ocajakos s Bcero CCCP 3a roa cocras-
ager cnoii B 400 mm wim ~ 8600 xm3. Benwuwna croka 3za roxn
onpeneasiercst B 180 mxm unu ~ 3900 xm®. Pasnocth MeXay Kouu-
| geCTBOM OCAaJIKOB H CTOKOM COCTABJISIET BEJHUHHY HCHAPeHHA ¢ TMo-
BEPXHOCTH CyIIH, paBHylo B cpenneM 220 mm unm 4700 xmd.
Takum o6GpasoM, obupii 06beM BOAbI, CTeKalomlel eXeroiHo
¢ reppuropun CCCP, cootBercTByer npuMepHo 16 o6bemMaM rojgoBoro
croka Boaru. B 3Ty BeqMuUMHY BXOZMT H MOA3EMHAsl COCTABJSAIONLAs
croka. B CCCP ocHoBHasi Macca Pe4YHOro CTOK2 MNpPUXOIHTCA Ha
BECeHHee BpeMs, KOrjla TPOHCXOIHMT HHTEHCHBHOE CHEroTasiHHe, IO-
~ 3TOMY BeceHHee NoJIOBOAbe TpeGyeT ocoboro BHUMaHHs. Pacnpenene-
~ HHe CTOKa B TeYeHHe rOjla B PasJHYHHIX JaHAmadTHeiX 3onax Espo-
neiickoii vacth CCCP nokasaso B Taba. 13 (no B. B. Tloasikosy).

5 Ta6anua 13
: ﬂam;u;&n- Pacnpenenenne croka B % OT roioBoro
mee sonst | | qp | ur| v | v | vi|virjvin| x| X | X1 |Xii]sa roa
Tynnpa 08105108 | 1,5/32,4/350]66 26|45 10,0\ 3,7|1,5| 100
ecnan sona . |21(11,7]1,7| 3,5/375/126/96|33(46| 96 95|33 100
Jlecoctens» . .|25(29]39|396 180/ 6,5/63|50 (43|46 33|31 100
Crens . . . .|1,8]20(2]1)480 224 97)20(32|21|23 28|16/ 100
Bovaycruns | — | — | — 10| — || = |=|=]=]=|=1]100

B pasuunnbix uacrax Coserckoro Coio3a o6buHO HaGJIOLAETCS
oflee NMOHHMeHHe BeJHYHHBI Ko3(dHLHeHTa CTOKa C ceBepa Ha or
(puc. 38), uTo oGBACHAETCA TJIaBHBIM 06pa3oM YBEJHUEHHEM HCIa-
PeHHsl B TOM JKe HalpaBJeHHH B TeIUIblii NepHoj roaa. ¥ pek c Jen-
HHKOBLIM THTaHHeM HAGa0/laeTcsl fIBHAS CBfI3b MEXAY TeMmepary-
poii u pacxomom (puc. 39).

K reomMopdonornueckum @Gaktopam OTHOCHTCA
peased, a Takxke opma u pasmep OacceiiHa.

B ropucrom 6GacceiiHe CTOK NMPOHCXOAHT GoJiee HHTEHCHBHO. 3TO
HLTIOCTpUpyeTcs TabJa. 14, cOCTABIEHHOH HAa OCHOBe HaOMIOIeHHH

Ta6anna 14

Kareropuu SaemeHTHl BOaHOro Ganauca B Mt | KospuumeHT
FOPHCTOCTH 0CaNKH 1 CTOK CTOKa

1 1174 600 0,51

11 795 258 0,32

11 732 202 0,28

v 710 196 0,28

" AP 631 138 0,22

I1. Byefinua B Gacceitie Tucch. HauGosee ropucThiii yuacTok
(I xaTeropusi) HMeerT HaHBHICIUHIT KOIGQHUMEHT CTOKA, HA HH3IHH-
HOM yuactke (V KateropHs) Ko3((HUHEHT CTOKAa HaHMeHbIUHH.
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O6biyno a5t GacceiiHOB TOPHBIX pek Ko3dduuenT cToka pasen
0,50—0,90.

Popma peynoro GaccefiHa M CHCTEMBI IPHTOKOB TaKKe HMeeT
Gosblloe 3HAueHHe ANs cToka. [lpu Beepoo6pa3HOM PAaCMONOKEHHH
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Puc. 38. Kapra n3onunuii cpeanero roioBoro kos(duuieHta croka

MPHTOKOB NMPOHCXOAUT GoJiee HJIH MeHee OLHOBPEMEHHOe H GhICTpoe
NOCTYNJIeHHe BOJBI B TJIABHYIO DeKy; NPH APKO BBIDAXKEHHOH yIJIH-
HeHHOH (opme OacceiiHa CTOK MOXKeT IPOHCXOJIHTb HEpPaBHOMEPHO
B OT/IeIbHHIX €ro YacTfX, 0COGEHHO B CIyyae HEPABHOMEPHOCTH Me-
TEOPOJIOTHUCCKHX ABJIEHHIL. _
Pa3amep GaccefiHoB 0COGeHHO CHJBHO BJIHSET Ha BEJIHYHHY CTOKa
B palioHaX, TAe pa3BHTH JHBHeBble ocaikH., OTHOCHTE/bHbIE 3HAYe-
HHsI MaKCHMAaJIbHBIX JIHBHEBBIX DacxoloB (IIO OTHOILUEHHIO K OOBI-
HbIM, HOpMaJ/IbHLIM) BO3pacTaloT TeM Gosblle, YeM MeHblIe ILIO-
mans Gacceilna maHHOM peku. C ypequyenueM pasmepop Oacceftna
cTok GoJlee paBHOMepHO pacnpefessercsi Bo BpeMeHH. Kpome Toro,
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¢ yBeJIHYEHHeM Da3MepoB GacceiiHa 1NOBHIILAeTCH YIAEJbHBIH Bec
HoJ3eMHOro MHTAHHA.

HaunGonee oTueTNHBO BeJIHYMHA mJomiaau OaccefiHa cKasbiBaercs
Ha NPOAOJIKHTE/NbHOCTH M XapakTepe BeceHHero cToka. DBoubmoe
. pjHfAiHHEe Ha MOCJENHHiI OKAa3hBAlOT Takke ()opMa M OPHEHTHDPOBKA
. Gacceitna. Ha pekax, npoTekaio-

. mux C lora Ha cepep, BMecTe ¢ é ”

. BOJIHOW MOJIbIX BOJ BHH3 IO pexe g

f npoasuraercs M (poHT cHero- 10 o8

 TamHuA. DTO BHI3BIBACT NOCTOSIH- ¢ ol

.~ HHEI{ NPHUTOK HOBBIX MAacC TaJbIX e
BOJL M KOHUEHTpauuo noiosoapsd.
OO6patHas KapThHHa Habmogaercd - 54—
Ha pekax, MpoTeKaiouux C cese- _,, .
pa Ha Ior, BCJIEICTBHE Yero nojo- @ 0 20 30 40 50 60 70 80m¥cex
BOAbE MOMYHAETCH PACINIACTAH-  pye 39, 3apMcuMOCTH CTOKA TOPHOI
HBIM. PEKH OT TEMNepaTyps BO3JyXa JeiHH-

[Tpu oneHke BAHSAHHS FeOMOpP- KoBoro Gacceiina

tonoruueckux akropos Ha Qop-
- MHpPOBaHHe CTOKa HeOOXOJMMO YYHTHIBATbL T'YCTOTY PeUHOfl CeTH.

ITon rycrortoii peunoii cetn D mNOHMMAIOT OTHOLIEHHe OOLIEro
nporszkeHnst L L -BceX pek MaHHON CHCTEMBI, DAacToJIOKEHHBIX Ha
IaHHOW MJIONIA/MH, K BeAHUHHe 3TOH momanyu F:

L
D= —- xm/ks.

Ha rycrory peudofi ceTH BJHSIOT C/eNYIONIHEe YCAOBHA:

a) BONOMPOHHIAEMOCTH TOPHHIX MOPOX; ueM OHa GoJblie, TeM ryctora pesHOf
CeTH MeHblle;

6) penvedh W BHICOTZ HAj YPOBHEM MOpS; B TOPHHIX pafioHaXx TrycToTa peuyHofl
ceTn 06Liyno Gonblie;

B) KOJHYECTBO amoctpepnux ocankoB; Gosblioe KOJHYECTBO HX GJaromnpH-
ATCTBYET PAa3BUTHIO PeuHOl ceTu;

I') XapakTtep noys H pacTHTEeNbHOro NOKpoBa.

Jlna HEeKOTOPEIX PaBHHHHLIX PailOHOB, CJIOMEHHHIX BONOMPOHHIIAEMBIMH NOPO-
Aamu, rycrota peunoii cetH cocrasasier 0,3—1 kM/km?, a 1nd ropusx pafioHOB, NpH
OTHOCHTEJBHO BOJOHENPOHHUAEMbIX MOPOAaX, OHA MOXeT focTHratb 100—170 xm/km?,

Becbma xapakrepHo, uTo ecaM xBa GacceiiHa HaXoaaTcs B Of-
HOPOAHBIX ,(PU3HKO-reorpaHuecKux (YCIOBHAX, HO HMEIOT Pa3JIHYHO

 pa3BHTYIO PeYHYI ceTb, TO GosblUHH cTOK Habaiogaercs B GacceiiHe
¢ Goubluell rycrotoil peyHoit cetn (puc. 40).

I[ToyBenHoreoJorudyeckue GaxKkTOPH OKAa3LIBAIOT CO-
BMeCTHOE BJIHSIHHE Ha npoleccul croka. [lpu Jerko npoHHmaeMux
noyBax W nopoaax (HanpHMep, IecKax) TOBEpPXHOCTHBIA - CTOK H
HecrnapeHHe OOLIYHO MeHbINE, YeM TPH TPYIHONPOHHIAEMBIX H BJa-
roeMkux (Hanpumep, cyriuHkax uaH Topde). DBosbmoe suHaueHue
IJ51 CTOKA MMEeT COCTOSIHHe NOuBBI H TOpoA (phiXJoe, BaxHOE,
Mep3noe H T. IL).

Hubunbrpauns ocalkoB B MOYBH M NOPOIB! CBsidaHa ¢ Koadhdu-
UHEHTOM CTOKa: C yBeJquueHHeM Ko3(duumenta croka HHHILTPA-
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wHsi yMeHpmaercs, Ho BCJACACTBHE HCHAPeHMsi OCaJlKH MOFYT He
AaTh 3HAUNTEJbHOH HH(QHIABTPAUMH H NpPH HeOGOJbLLIOM CTOKe, OCO-
GeHHO B 3acyUIMBBIX paioHax, rae 0o0JblIasi yacTb OCAAKOB pac-
XOAyercsi Ha HcrmapeHHe. 3HayeHHst KO3((QHIHEHTOB HHQHILTPALHH
npu6JIKEeHHO MOryT OBbITh OmpejieseH
qusumerpamu. Ha mpakruke pacxojoBa-
HHE W HAKONJIEHHE BJArH ONpelejsioTcs
myTeM KOMIUIGKCHOrO aHajlu3a pexHMa
METEOpPOJIOTHYECKHX 3JIeMEHTOB B JaH- _
HOM rofy (pHC. 41). b T v v X %X

leo/lorHYecKoe  CTpPOeHHe  Hrpaer aw
OrpOMHYI0 POJb B pPacrnpeeJieHHH I10-

2r

BEPXHOCTHOTO H MNoJA3eMHOro CTOKOB. c,,g
i
O TH i v iV i X 51k
Afces [xm® & M
9,0
&q
8,0 2 7 | 174
0
7,0
5 o 7
d o s ¥ VY VIVIVITXX X
6,0 Q W Hanonmenue
o
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e 25 Paczodod
L W= 2czodofa
& o drazu
S0 ; 4t
015 020 025 030 035 040mmfua
Puc. 40. CBA3b MOAYJS CTOKA C TYCTO- Puc. 41. Cxema uameHeHui
TOH pedHol cetn 3amacoB BJAarH B TeueHue

rona (p. Boponex)

Hanpumep, B Gacceitne 03. CeBaH, pacno/ioxeHHOM B 06J1aCTH Tpe-
IIMHOBATBIX aH/e3HT0-0a3a/bTOBLIX JaB, GOJIBIIOH MPOIEHT MPHXO-
JHTCS Ha MOJA3eMHBIfi CTOK, 4TO OOYCJOBJIHBAeT BHYTPHTONOBOE
BhIpABHHBAHHE CTOKA. TaKoro xapakrtepa CTOK HabJIIOJaeTcs TakKKe
B PEUHBIX JOJHHAX TIOPHBIX PeK, BHINOJHEHHBIX KPYNHOOGJIOMOYHBIM
MaTepHaJoM.

BunsHHe reoslorHuyecKoro CTpOeHHS Ha CTOK HJLIIOCTPHPYeTcs
Taba. 15 na npumepe oxHcro GaccefiHa.

Becbma cpoeoGpasHoe pacnpee/eHHe cToka — HaGJofaercs
B KapCTOBLIX paifoHaX, Irjle YacTo MPOHCXOJHT MOJIHOE MOIVIOUIeHUe
MOBEPXHOCTHRIX BoJ. [Ipm H3yyenun MHOIVIOUIEHHS CJeAyeT pas3jHyaTh
MOTJIONIEHHE Ha Ivomiaan GaccefiHa M TOIMVIOUIGHHE pPYCJIOM pPeKH.
C 3THMH BOmpocaMH PHAPOreoJoraM NPHXOMHTCH CTAJKHBATBHCA IPH
6ophle ¢ TMOA3EMHLIMH BOJAMH, KOTJA MECTOPOXKIEHHE HaXOAHTCH
B YCJIOBHAX CHJIbHO OOGBOJHEHHBIX 3aKAPCTOBAHHBIX MOPOJ H TOPHBIE
BLIpaBOTKH BOBJEKAlOT B CBOl0 cepy BOJAB NMpuierarouiux pek. Ta-
Koe siB/IeHHe HaOmiojaercsd, B YaCTHOCTH, HA HEKOTOPHIX MECTOPOXKJe-
Huax CesepHoro Ypana.
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TaGauna I6

I'eonornueckue yclaoBHA
Gacceina

Boannit pexum

.l
Paiion pasBuTHA TMHHHCTHX CAAHIER

Pailon pacnpocTpaHeHHs aHJe3HTO-1a-
UHTOBLIX JaB C Pe3K0 BLIPAaXEHHOH
BEPTHKAaNLHOH NpH3MATHYECKOH OT-
AENBHOCTBIO

[locne kama0ro CHALHOTO NOKAA Ha-
6110/1aeTCA  OTYETIHBO BHIPAXKEHHBIH
naBolok. [loasemHoe nHTaHuHe He-
Goabuioe

[lpocaunpaomuecs Bray6b aTvmoctep-
HBIE OCAIKH MHTAIOT MHOTOYHCIEHHBIE
POJIHHKH, KOTOPHIE CJYKaT TJAaBHBIM

OTJIH-

HCTOYHHKOM IIHTAHHS DeKH,
YaloUecss PaBHOMEDHBIM PEMHMOM
CTOKa

Crok HaGa0laeTcs TOJNbKO BO BpeMA

Paiion pa3sBHTHA KapCTOBbIX H3BECTHA-

KOB LOMJEH; B OCTaJbHOE BpPeMA OH MOJ-
HOCTBI)  MOrJOUIAETCH  TPEIHHAMH

B pycae pexu
Buausinue PaAacCcTHTEJBHOTO MNOKPOBAa Ha CTOK 3HauH-

TeJbHO. OH 3alepKUBAET CTOK, yBeNMUHBAf BpeMsi pobGeradus art-
Moc(epHOii BaarH J0 pycia pekH H cnocoOcTBys HH(HJILTPALMH
0CaJKOB B TOYBY.

Cy1iecTByeT MHeHHe, YTO JieC 3a/IePXKHBAET BJArOHOCHEIE BETpHI,
crnocoGeTByeT 06pa3oBaHHI0 BOCXOAAIIMX TOKOB BO3[yxa H 6Jaro-
MPUATCTBYET BBINAJIEHHIO OCAIKOB.

Kponbl nepeBbeB yMeHBIIAIOT HarpeBaHHe NOYBH B Jecy, UTO
CHHXKAeT HcnapeHHe ¢ mopBepxHocTH. Ecau nouBa nokpeiTa cyxoi
JHCTBOH, TO oHa ucnapsier 55%, a ecanm XBOfHBIMH HrJIaMH, TO
30-—40Y% or ncnapeHHsi OGHAXKEHHON MOUYBBL
Jlec sanepr<uBaer TasHHe cHera mHorga mo 20—30 cyrtok. 10
BBI3HIBAET HACTOJBLKO CHJbHOE NMOBHINEHHe YPOBHS MOJA3EMHHIX BOJ,
9T0 HaAKOIJIEHHEIE 3alackl BJATH MOLYT MHTAThb TPYHTOBLIE BOMABI
NPHJIEralouX K Jecy y4acTKOB B TeYeHHE MPOJO/IMKHTEJbHOTO Bpe-
MEHH.

Jlecnass mouBa wuMeer GoJiee PBIXJIYIO, CTPYKTYPY, BCJEACTBHE
Yero CKOpOCTb HH(HIbTPAUHH aTMOC(HEpPHLIX OCAJKOB B JIECHOH MO-
Jioce TpeBLIaeT CKOPOCTh HH(GUIALTPALHH B CTeNH B MOJTOpa pasa.
Jlec cmocoGeTByer JydmiemMy BHYTPHIOZOBOMY pacrpe/ie/eHuIo
CTOKa.

Xapakrepusysi BJIHsiHHE Jieca HA TPYHTOBEIE BOJBI, MHOTAa CChI-
- Jalotess Ha Hecaenosanus I1. B. Oroukoro. ITo ero Hab/uomneHusiM,
YPOBeHb BOJABI MOJ JECOM BCHAEICTBHE TPAHCMHPAIMH OKas3hlBaeTcH
HHXKe YPOBHS B cocefHHX ydacTkax. OfHAKO M3 3TOro HeJb3si JAe-
JIaTh BBIBOJ, UTO JIEC HCCYLIAET MOUYBY, TAK KaK MOHHMXeHHe YDPOBHs
noj JiecoM HaOJiofaercs JWIlb B ONpefeJeHHBIA MepHOd, mnocJe
HYero ypoBeHb BOJAbl BOCCTAHABJHBAETCH M Jla)Ke MpeBBIILIaeT ee ypo-
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BeHb B GeanecHuIX yyacTkax. ITo na6monenmsm B KamenHoit crenn
(Boponexckast 0641.), BeCHOH ¥ Ja)Ke JIeTOM NOJ3eMHLIE BOJLI CTEny
60JIbIIIYI0 4acTh BEreTalHOHHOTO MepHoja IHTAlOTCST BOAAMH, Ha-
KOIJIEHHBIMH B JiecHOit nojioce (pHc. 42).

Cmens

1804

Puc. 42. CxeMa HaKoIJIeHMs BA4ru B JecHBX nonocax KamenHo#
crenu (no . ®. Bacosy)
! — ypoBeHb MO13EMHHX BOL BHMOA; 2 — TO Xe BecHO#

HckyccrtBennse (akToOpH. ArpoTexHHYecKHe Mepo-
NPUATHS H BO3BEjJeHHE THAPOTEXHUYECKHX COOPYKEHHH TaKKe OKa-
SBIBAIOT BJIHSHHE Ha CTOK.

MHorse arporexHHuecKHe MepONpHATHS, Hamnpumep 3sa6ieBas
BCIALIKA, [1aX0Ta CKJIOHOB BJOJIb FOPH30HTAJEH, NPUBOLAT K YMEHb-
IeHHIO cToKa (Taba. 16).

To ke camoe NPOHCXOAUT M B pe3yJbTare 3aJepXaHHs CHera Ha
NOJIAX M IPefOTBpAIleHHs CAYBaHHA ero B OajKh.

Tabauua 16

Xapaxkrep NOBEPXHOCTH - Kgﬂgq;g;no Croxk KS?IS)}?;"'
MOUBbI ;‘1 e MM GioKa
LT R A 0,04 70 23,5 0,33
INponoavnas maxora . . . .| 0,04 66 3,3 0,05
lNonepeunas maxora . . . .| 0,04 64 0,37 0,006
Bleniias o S 008 69 31,6 0,46
[lponoabhaa naxora . . . .| 0,08 64 2,5 0,04
Monepeunas naxora , . . .| 0,08 66 08 0,012

I'maporexEHYecKHe COOPYIKEHHS — KAHAJBL, MHAPOCTAHIHMH, BOJO-
XpaHWJIHILAa H Jp.— CO31al0T 3HAUYHTEJbHLIE H3MEHEeHHA B pacnpeje-
JeHHH cToKa. Mx neo6XolMMO yYHTHIBATb MPH H3yYeHHH CTOKa, Tak
Kak Macwrabbl CTPOMTEJbCTBA BCce BpeMst Bospacralor. B pesyib-
Tare H3MeHsOTCH GoOpMBl M pasmepsl 6GacceliHOB C€TOKa, YCIOBHA
ucnapenus u 6anaHc BOJ; KpOMe TOro, HHOTAA COeMHHSIOTCS cocell-
HHe GacceHHml.

88



B kawecTBe mpuMepa H3MEHEHHs pelKHMa NOBEPXHOCTHONO CTOKa
MO BJIHSIHHEM THAPOTEXHHYECKOrO CTPOHTE/IbCTBA TNPHBOAHM rpa-
¢uK KoseGauuii ypoBHsi BoAnl B Boare y r. fIpocsiasas no m nocae
ycrpoiictea  Pni6unckoro

M=_18388.
pojoxpaHuauiia (puc. 43). fa@@ b o M
CoOTBeTCTBEHHO MeHseTcs 8 1
H PeXHUM CBSI3aHHBIX C BO- &f
JOXPaHWIHIEM TOA3EMHBEIX 7[
BOJL. 6r
: gt
4k
- Knaccudukauus pek 3t | 2 1 A
2 # o= '}\ b
MHuoroo6pasue H CJI0K- ,:?"\Jaj % AL
HOCTb DeXXHMa peK ompeje- gl “\Q /JW\,J
AACTCA COUCTAHHEM (USH- - fup byt oo fu FoF R i
Ko-reorpauueckux (akro e Tedoxod
S=—aa—— ==S==ma

pOB.
IlepBoit  kmaccHduka- Puc. 43. Tpapux koreGanuit ypoBHS BOXEL

Heﬁ eK, noJ qHBmeﬁ IH- B p. Boare yr. HPOCHHBHH (I'lO NG KyaHHy)
= P y 11— 1936 r., no obpa3opanns PriGuHCKOrO

gEyoe pacn;_)ocrpaﬂeﬂﬂe # smops; 2— B 1942 r., nocne o6pazoBanus Pu-
COXpaHHBLIEH CBOe 3Have- 6HHCKOTO MOPH

HHEe JI0 HACTOSILIEro Bpeme-

HH, apaserca Kaaccubukamus A. M. Boeiikosa. Tak Kak u3 Bcex ¢u-
3uKo-reorpaHueckHx ycaoBHii GaccefiHa HauGoJbllee BJIHAHHE Ha
BOJHBII DEXHM OKashlBaeT KJHMAT, B 3TOf KjaccuUKauuH oTpa-
JEHO BJIMAHHE KJIMMAaTHUeCKHX (JaKTOPOB Ha XapakTep MHTAHHA peK
H BHYTPHIOJOBOE paclpefielciHe CTOKa.

C HEeKOTOPHIMH H3MEHeHWSMH, BHECEHHHIMH BIOCIE[CTBHH, KacCH(HKALus
BoefikoBa cBOAHTCA K CleyIOLIEMY.

Pexn nojpasiensiorcss Ha TPH IVIaBHBIE TPYIIIBL:

I. PekH, HCTOUHHKaMH [HTAHHS KOTOPHIX CJYIKAT Ta/jble BOAH (/eX H CHer).
II. Pekn, NuTaiouliecss TOAbKO AOXIAEBHIMH BOLAaMH.
I1I. Pekn, nuralomuecs Kak TaJbIMH, TaK H J10XKIEBBIMH BOJaMH.

IMepeuncnenHsle rpynnel JeJNATCS Ha CAelyloline MOArDPYNMNbL:

I,. Pexn Xonoguoro nosica, MUTAONIHECs BoONoil, ofpasyiollefdcas OT TafAHHSA
CHEra Ha paBHHHAxX H HeBuicoKHX ropax (zo 1000 x). Béabuwylo yacTe BOAW OHH
monyyalor npH BeceHHeM cHeroTasiHuM (peku CesepHofi Cubuph, Ceseproif
Amepuku). -

;. Peku, nutaloniuecss Bofoit, ofpasyiomefics oT TadgHHA JEIHHKOB H CHEroB.
B ropax (pekn Cpennefi Asun: Amy-Iapes, Cup-[apes u ap.). HanGonswumit nogs-
€M NX ypoBHS HaGaionaercst OGRIYHO JIETOM, IIPH TAAHHM JEIHHKOB H CHErOB.

I1). Pexkn, nuTalouinecs HCKAIOUHTENBHO MOMKAAMH, C MAKCHMyMOM NOLbeMa
ypoBus B anpeae—mae (pexn 3anannoit Esponu: Cena, Cona, Mafis, Hekkap u np.).

1. Pexu, nuraiomnecs MCKIIOYHTENLHO AOKAAMH, HO MpOTeKaoulHe B Cy6-
TPONHYECKHX CTpaHax ¢ HauOOJAbLIWIHMH ocafkaMp suMofi (pexn Mcnaumm, Hranun,
HekoTopuie pekn Kpeima u 3akaBkasbna). HekoTopuie H3 HHX JETOM TNepecuXaioT,
HO 3uMOii umeloT Oypubiii xapakrep (pexu IOxnofi Mranmu n Cwunsnu).

II;. Tponuueckne peku, nuTaouUlHecs HOKASAMH, NPHHOCHMHIMH MYCCOHAMH
(Hun, Amasonka, Kowro u np.). Hausmcwufi nognem ux yposHs HaGnonaercs
NpPenMyleCTBEHHO JeTOM. :
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1II;. PekH, nmHTAIOMHECH TAJALIMH CHETOBLIMH H J0XIEBLIMH BOAaMH (Goabias
gacTk pek Esponeiickoit uactn CCCP, 3anannoit CuGups, INoabmm u CIIA), Hau-
GoMbInMe Pa3fMBLl NMPOHCXOMAT BecHOA. ITOT THN PeK HaablBaercsi PYCCKH M.

I1];. Peku, nuratomuecs JeAHHKOBEIMH M AOxneBbiMu Bonamu (Peitn, Tepek,
KyGaub u np.). [Tonoeonse B HHX HaGMofaeTcss BECHOW HAM JIeTOM, KOrAa K Tas-
HHIO CHEra B ropax NpPHCOGAHHSIOTCHA NoXKAeBne ocankhn. OHH OTHOCATCA K aib-
NMHHACKOMY, HJIH KaBKa3CKOMY THIY,

Knaccuduxauus A. M. BoeiikoBa nosyunna passuTHe B Tpyaax
MHOTHX COBETCKHX THAPOJIOTOB.

OnuH U3 KPYyMHEHIIHX CTelHaIHCTOB [0 BOMPOCAM PEUHOrO CTOKa
J1. U. Kouepun Bnepsble 0606 NaHHBIE O CPeJHEMY MHOroJeT-
HeMy CTOKy, Bhifeans1 Ha TeppuTopuH CCCP THNH pek Mo BHYTPH-
TOI0BOMY paclpe/le/IeHHIO CTOKa H COCTABHJ KapTy CpeIHero MHOro-
JerHero croka EBponeiickoit yactu CCCP.

Kaaccudukauuio pek CCCP, ocHOBaHHYI0 Ha aHa/lh3e HCTOYHH-
KOB IIHTaHUsI (CHeroBoe, JOXK/AEBOe, JeJHHKOBOE, 'PYHTOBOE) H BHY-
TPHTOJOBOTO pacnpejesieHHss CTOKa (BeceHHHH CTOK, JIETHHH, OCeH-
HH#A, 3uMHHI), npemaoxuan M. K. Jlesosuu (1938). BriaenenHue
WM THNBl PeK MO HCTOYHHKAM MHTAHHs NpHBedeHs B Taba. 17; pac-
npocTpaHeHHe THIOB PeK 110 BHYTPHIOAOBOMY paclpe/ie/IeHHIO CTOKa
CXeMATHUYECKH TOKa3aHo Ha puc. 44,

Ta6auua 17

Paiionsl npeHMylecTBEHHOTO
HM
THNb NHTAHHA CumBoa pacnpocTpaneHHs

IMoutn ncknaounteasno cierosoe | S > 809% | Cesepumit Kaszaxcran, 3aBomkbe

IMpeumyuiecTBEHHO CHErOBOE S > 50% | Esponefickan  wacte  CCCP,
an. Cubupb, CeBepo-BOCTOK
Asunarckoit wacth CCCP
MMouTn HekaounTeAbHO J0KAeBoe | R > 80% | Yepnomopckoe mobGepexbe Kas-
Kasa (10XHas 4acThb)
[penMymiecTBEHHO JOMEBOE R > 50% | Jdanwuuit Boctok, HekoTopHe
paitonsl 3aKaBKasbs, GacceHHn
Jlennt 1 MHAHCHDKH

INpenmyiecTBEHHO JeIHHKOBOE G > 25% | Boicokoropusie paiions Kaskasa
u Cpeaueit Asuu

Cwmemannoe, HO npeobaanaer | S < 50% | [Npubaatuka, npearopusie paio-

CHerosoe ubl Ces. KaBkasa, Anrtas, Cann,
6acceiin Jlennt
Cmemannoe, uo mnpeobaanaer | R < 50% | 3axkaBkasbe, Yepuomopckoe
NOKAEBOE nobepexnse Kaskasa (cesepuan
4acTh)

Cmemannoe, HO mnpeo6aanaer | G < 25% | l'opHble paiionm Aaras
JeIHHKOBOE

Cmemannoe, Ho mnpeoGaagaer | U < 25% | lNpearopuste paiionst Cpenneit
nojasemMHoe AsuH, 606abliag  wacTL peK
Apmenun

YcanoBuwe o6Go3mauenma: S—cHeroBoe nuranue, R—I0xiesoe,
(G—nennnkosoe, {J—nonzemuoe.
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Puc. 44. Cxema tunos pek CCCP mno BHyTpHrozoBomy pacnpeierenmio croka (mo M. W. JIsBosnuuy)

/ — CTOK NPOHCXOAHMT MOYTH HCKAIOYHTEABHO B BECeHHMN ceson (pecHoft Goaee 80%, B ocTaibHbie ce3omn Menee 10%); 2 — CTOK MPOHCXOAHT MpeH-

MYILECTBEHHO BecHOR (Boaee 50%); §—CTOK NPOMCXOAMT NOMTH HCKAOUHTEALHO B JeTHHA ce3on (1eToMm Godee B0%, B OCTaJAbHLWeE Ce30HH MeHee 10%);

4 — CTOK NPOHCXOAHT NpeHMyUIEeCTBEHHO JeTom (Ooaee 50%); 5 — cTOK BO BCe CE30HW COCTaBAseT MeHee 50%, npeo6aanaeTr BeceHHHH CTOK; ‘
6 — CTOK BO BCe Ce30HM COCTABAAET MeHee 50%, npenlaaiaeT AeTHHA CTOK
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Puc. 45. Cxema pacnpoctpanenns pexk CCCP no rpynnam n tunam pexuma (mo B. Jl. 3aiikosy)
Tpynnsi: [ — peku ¢ BECEHHHM NOA0BOALEM; /I — pekH C NOJOBOILEM B TENAYI0 4acTb roaa; [/f — pexu ¢ naBoAOYHHIM pextusoM. THnu: ! — ka3axcran
cKHil} 2 — BOCTO4HOEBpONEACKKA; J — 3anannocubupckuil; 6 — RanbHEBOCTONHEN; 7 — TAHLMAHLCKHMA;

4 — BocToyHOCHGHpPCKH;
8 — npuuepronopcknit; 9 — KkpuMckufi; /0 — ceBepOKaBKa3CKHA

§ — antafickuhi;



b. II. 3aiikoB BblIeJaseT
cjleyiomMue TPH OCHOBHBIE
rpynisl pek Mo THIY BOHOTO
pexuMa:

I. Peknu c BeCeHHUM TIOJIO-
BOJlbEM.

I1. Pexku ¢ moJIoBOAbEM B
TEIIYI0 4acTb TIoja.

III. Pexu ¢ maBogOYHLIM
PEKHMOM.

Pekn mepBbIX ABYX TIpyIIl
XapaKTepH3yIoTCs IepHOAHYe-
CKH TIOBTODPSIOLIMMHUCS M3 roaa
B roj COJBIIHMH pacxoigamH
BOJIbl, TIPHYPOUYEHHBIMH K Bec-
He WJIH K TemnJIOH 4acTH roja.
B ocraibHble ce30HBl HabJI0-
JaoTCA HECKOJIBKO IMOBHIIIEH-
Hblil HJIH HHU3KHH CTOK (Me-
JKeHb) WJIH, HAKOHel, I1aBojl-
KH, GoJbLIeil 4acThio caydai-
Hble. Pexku Tperbed rpynmbi
OTJIMYAIOTCS PE3KHMH H 06BIY-
HO KpATKOBPEMEHHLIMH ma-
BOJKAMH, IIPOHCXOASAIIUMH Ha
OJHHX PeKax BO BCSKOe Bpems
roja, Ha APYrdx — B Onpene-
JIEHHBIH, 4Yalle BCero 3HMMHHH
HJIH OCeHHHUH CEe30H; B MEXIy-
NMaBOJKOBbLIE TIEPHOILI HA ITHX
peKax ycTaHABJMBAETCS HH3-
KHH CTOK.

[TockoJIbKY HA TEpPPHTOPHH
CCCP ouyenb GoJibliOe 3Haye-
HHe HMeeT CHerosoif MOKpOB,
HauboJee pacnpocTpaHeHb
3/lech PEKH C BECEHHUM M0J0-
BojabeM (puc. 45). B atux
peKax, g 3aBHCHMOCTH OT HX
BEJIMUMHEL H pailoHa pacnoJio-
JKEHHS, B TeUeHHEe BECEHHEero
MOJIOBOALST MPOXOAHT OT 50
no 100% Bcero romoBoro CTo-
Ka. B 3aBucHMOCTH OT Xapax-
Tepa MOJOBOABLA H peXuMa
pPacxoJ0B B OCTaJbHOE BpeMs
rojla peKH 3TOH TPymmbl MOJI-
paziensiloTca Ha CJIBHY!OLI[H(‘
MsiTh THIOB:

I epynna pex ¢ Becewwun nanobodsem)

inna pex
lodeesd & men-
da)

0 ¥acms Zo

Ty !
ayn

I zpynna pex (¢ nabodovnsim pexeuntom)

L

.

1 Nasaxemanerud
mun (p Hypa)

IFEVEV IV AP a0 AV AV 1V g0 @b (db vl

2. Bocmoynoelponedanud
mun (pforea g 2Nanyruna)

\J\J\ @I\ ¥\ 9| 0|2 XX

3 Janadwocuduperud
mun (p Bacrear)
AT T\ Y0\ XXX

& Bocmovwocubupexuit
mun [pAndan)

W\ Iy \mmmx X\
5 Aemadexud mun

N
(Fi 17|\ X | X7 | XF | 2O\ 2T | X\ T LT

& fansnefocmoynsrd
mun (p.3en)

[Bgbab ab 4V 4P &b i4¥F /]
7 Thmswanscxud mun

(p aa.cw)n
VAV AV ¥ 0 48 :4b4b7 (¥ 4P 4V @b ]|
& Mpuvepromopenu
Frfr’;fﬂ p{pﬂmf}

T\ rimom ¥ \Zeenzi xioor!

& Kpomenud mun
(P Caneup)

\I\r\m\om Y |\e\mimalx|aiml

18, Cele,
mun

walbnascxud
Nawiumelne]

VAV AV 2V dbab:ab b 74P &b d) < {

Puc. 46. M'pagmxu pexuma pek

(mo B. Il. 3aiikosy)
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1) KasaxcraHCKHii (MaKCHMaJ/IbHBEI PAacXoi B JIeCATKH pas mpe-
BRILTIAET CpeJHero/foBof), 2) BocrouHoeBporneficKuit, 3) 3anmaxHocu-
6upckuil, 4) BocTOUHOCHOHPCKHII H 5) anTalicKuil,

Pekn c nosioBoibeM B TEmIyl0 yacTh rofla Moryt GHIT MOApasjie-
JIeHH Ha JIBa THOA:

1) nmancHeBOCTOUHEIH M 2) TAHBINIAHBCKHH.

Pekn ¢ mnaBOJOYHBIM pEXHMOM MeHee pacrpocTPaHeHH, OHH
BCTpeuatoTest B ropax Kpeima, na YepHomopckom noGepexbe Kag-
3 Kasa, B TaJjbllle, Ha CeBepHOM CKJOHe Bosb-

mworo Kaskasa, Ha BocTouHoMm cksone Kapmar.
B saBHCHMOCTH OT Xapakrtepa pachpepeleHus
flaceay NaBOAKOB B TOJY, PeKH 3TOH TpyNnHl Moapas-

2
g
! IeJIAIOTCA HAa TPH THIA:
0-|—1-r|;£,|;rh—|_l_| 1) mpuyepHOMOpPCKHH, 2) KpPHIMCKHIl W
Kl 3) ceBepOKaBKa3CKHIL.
2 Ipaduxu pexxuma pek pcex NMepeyHcJeHHbIX
! #"— Y THIOB MPHBEIEHH Ha pHC. 46,
it Cjlelyer uMeThb B BHIY, YTO B HEKOTOpHIE
é rojbl TMOJ BJHSHHEM KOHKDETHHIX YCJIOBHH MO-
J ‘ﬂ—‘ rojibl MOTYT HMeTh MECTO CYIIeCTBeHHBIE OTKJIO-
2 Hvpwoba HEHHSI OT THIIOBOTO DEXHMA.
T e UYepThl pexkuMa PeKH COXPAHSIOTCA HA BCEM
3 ee MPOTSKEHHH TOJNBKO B TOM CJIyuae, Korjaa
P Bech OacceliH pacnoJjiaraercsi B INpenenax oji-
"T Holl JlaHAmadTHOH o6JacTH H PEXHM peKH
UL bgsuna dopMupyercs noj BausHHEM (hH3HKO-Teorpa-
2. M (uyeckux (axKTOPOB, HIMEHSIOUIMXCH JHIIL
i "|"r BO BPEMEHH. Ecan XKe pexa feper HayaJlo BHE
UT A | mauHoi ganmuadpTHoi o61acTH WIH TIPHHH-

Yy MAeT BhITeKawlne U3 Apyrax obaacreil kpym-

Puc. 47. Pexuw Jlynas Hbl€ TIPHTOKH, THII €€ peXHMa Nno IJIHHE DEKH

(no 3. Maprouny) MOJKEeT CHJIbHO H3MEHSITbCS; TAKHe PeKH Xapak-

Mo opaurare oTnOXKeHA BHI- TepHByK)TCﬂ KOMGHHHDOBaHHb]M PEeKHMOM.

coT enHero OBHH Han 5
S s Haunbosee xapakTepHEIM NOPHMEPOM KOM

OHHHPOBAHHOTO  peXHMa SBJIAETCH pPeXHM
Hyunasi. B BepxoBbax [yHail muTaeTcst HCKIIOYHTENIBHO NOXKAAMH,
MakCHMyM TMOJAbeMa YypoBHA HaljiofaeTcs B amnpeje — Mae.
OfHako MHOXKECTBO TNPHTOKOB, cTekalomux c AJbrn, npeo6pasyior
ero B PeKy ¢ JeTHHMH naBogkamu. [Ipu nepeceuenun Benrepckoi
HU3MEHHOCTH pexuM JlyHas onaTb MeHseTCss H OH BHOBb npHoOpe-
TaeT uepThHl peKH C BECEHHHM IIOJIOBOAbeM. B HIDKHEM TeueHHH
NyHasi NepHOA NOJIOBOAbS 3anasfbiBaeT W NPHXOMHTCA HA HIOHB
(puc. 47).

Iugporpad u cnocoGbl onpeneneHHs
. MOMN3eMHOro NMUTAHHS PeK

mpporpagom HaswiBaercsi rpadHkK, NOKASHIBAIOWIMN H3MEHeHHe
pacxona pekn Bo Bpemenu: Q== f(f) (cm. puc. 48). I'maporpad ce-
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'KYHIHBIX PacXOJOB — OCHOBHOH IOKYMEHT, XapaKkTepH3yomuil Boj-

Hblii pexkam peku. Iliomaab, orpannuenHast ruzporpadom, ochio

abcuuce (Bpems) U KpafiHUMH OopiHHATAMH (PacXo/bl), paBHa 0Gbemy
€TOKa 3a COOTBETCTBYIOWMHA mepHoA. AHaaHs rujaporpada maer
BO3MOXCHOCTb YCTAHOBHTH PE€XHMM IHTAHHS PEKH H pacnpejeieHne
CTOKa B TeYeHHe rojia, a TakKe OMNpele/HTh BeJHYHHY MOA3EMHOr0
CTOKA.

[Nonszemnoe nutanwe pexk OGBIUHO HA3HIBAIOT TPVHNTOBBIM ITHTA-
HHUEeM.
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Puc. 48, I'maporpad co cxemoif BblesenHs NOA3EMHOTO NHTAHHSA
(o B. B. Tloaakosy)

omdaya nodme:

Z0

Fac.

OznHako B MHTAHHH PeK MOTYT yYacTBOBATh KaK IPYHTOBbe, Tak
U apTe3HaHCKHe BOJBI, N03TOMY GoJiee MPaBHIbLHO U3MEHHTb ITO HaH-
MEHOBaHHe HA MO3eMHOEe NMHTAHHE.

Bb. B. IlonaxkoB Bbize/nsieT mo reHe3ucy JABa BHAA TMOA3EMHOrO
MHTAHHS PeK: BEpXOBOIHOE a/lloBHAJbHOE H riybokoBoxHoe. Pac-
cMmatpuBasi puc. 48, MoXHO y6enuThed, 4TO HaHOGOJBIIHI MOJ3eMHBIH
crok HabJiofaeTcd B NepBble JHH NocJje cnajfa nojosoips. [anee ou
TMOCTENEHHO YMEHbILUAEeTCH, YCHIHBAsCh JIMIIb MO/ BJHSHHEM JIETHHX
NMaBoAKOB, H JOCTHTaeT MHHHMyMa BTepHOA MPOXOMKIEHHS rpebHs
0JIOBO/IbS, MOTOMY YTO peKa B 3TO BPeMsi MHTAaeT MOA3eMHbIE BOIbL.
Iny6okoBoaHoe noaseMHoe NMHUTaHHe (Y4acTOK, OrpaHHUEHHHBIH OCBIO
a6cuuce u aunueit AE) orimuaercs Gosbmofi ycroityusocThio. Bep-
xoBoauoe nurtauue (yuactku AFB w DHGE) no6Gasnsiercs x ray6o-
KOBOJIHOMY.

Kpome Ttoro, ITosskoB BhIAessieTr Ha ruaporpade Te 3amachl
BOJIbl, KOTOphIe 00pa3yloTcs Ha TMoiMe PeKH H BXOAAT B OOGLIH#A CTOK
NpH claje BeceHHero NoJOBOAbA («oTAada NOAMEI»), a Takxe Ty
qacTh CTOKA, KOTOpasi 3aTpayHBaercs NMPH 3aMeP3aHHH pekH Ha 06-
pasoBaHHe JIbJa.
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I1pn rHAPOreOJIOrHYECKHX HCC/IEN0BaHHAX HAZIO ONpPENeIsTh, KpoMe
obmero Moaysis CTOKa, MOAYJdb MNOA3eMHOro CTOKa,
T. €. KOJIHYECTBO TMOA3eMHON BOJAH B 4/CeK, BHITEKAloLled Ha NOBepx-
HOCTb ¢ | &m? BOJOHOCHOrO ropudoHTa. Moayab noa3eMHOro
CTOKA $IBJSIETCH XOPOLIHM KPHTepHeM IS OLEHKH BOMOHOCHOCTH
CBHT.

OneuM M3 MeTo[0B NMPHGIHKEHHOTO ONMpeieNeHHs MOA3eMHOTO CTOKa fABJSeTCH
aHaNu3 THIPOMETPHUYECKHX NAHHBIX MO peKaM, DTOT MeTOJ 1aeT XOp WiHe peayJ/ib-
TaThl Oas GaccefiHOB peK, NOA3eMHOe MHTaHHE KOTOPHIX COCTaBAfAET 3HAUMTEABLHYIO
peanuuny. A HWaMepeHHA Ha pexe BhIOHPAIOT [Ba MyHKTa, B KOTOPHIX NpPOH3BO-
IHTca onpenenenne pacxonos @ v Qa Ecan paccrosune L Mexcay HHMH BeTHKO,—
3aMep B HUXKHEM TNYHKTe NMPOH3BOAAT 4epes NPOMEXKYTOK BpeMeHH, HeoGXOXHMEIA

/i
I MPOXOXAeHHSA BOAB OT BePXHEr0 NYHKTA K HHXHEMY, T. e uepe3 ?CBK..

rfle U— cpefHsAs CKOPOCTh TeYeHHS BOAb. PasHOCTb pacxoloB MeXAy HABYMA
BHOPaHHLEIMH MYHKTaMH, JeJleHHas HA PACCTOANHE MEXIY HHMH, onpelesieT pasMep
N013eMHOTO NMATAHHA P Ha HAaHHOM YuacTKe:

p= -Q?—EQ‘ M [cer.

Ecnn wa nanHoM yuacTKe peka HMeeT NPHTOKH, TO CJeLyeT ONpPelelHTb HX
PacXoj H BHIYECTb €ro H3 BhILIENPHBENEHHON Pa3HOCTH.

O BeauumHe MOJA3eMHOr0 CTOKA HHOTZA MOMKHO CYIHTB 1O PacXojy
peku B mexkenHoe Bpems. [To B. B. [TonsikoBy, M e X e H b — 3T0 CTOK
B NMEepPHOJA OTCYTCTBHA maBojKkoB. OH Moxker o6yC/JOBAMBATHCH He
TOJNBKO IOJI3EMHBIMH, HO H NMOBEPXHOCTHEIMH BojaMH. ClenoBaTesbHO,
IpH Onpe/ieJIeHHH BeJHYHHBI M0/J3€MHOr0 CTOKA HEOGXOMAHMO HCKJIO-
YyaTh BpeMeHHbIe MaBOAKH, NPOXoAslHe no pexke. CyiiecTsyer TakKe
SHMHSI MeXeHb, KOTJa pacXoJ peKH CBsi3aH MPEeHMYIIECTBEHHO
C MOJ3eMHBIMH BOJAMH.

OtHolllene MHHHMAJIBHOTO MOAYJISI CTOKA My K CPEHEMY MHOTO-
JeTHeMy MojyJo croka M,, Bblpa)keHHOe B TPOLEHTAX, Ha3kl-
nae}'gﬂ MOAYJAbHBM KO3GGdDHIHEHTOM MOA3EMHOIO CTO-
Ka K, :

m
a== 52 - 100.

B. B. IlonsikoBHIM cocraBieHa KapTa MOAYJbHBIX K03(bhuIeH-
TOB MoA3eMHoro croka pek anas Esponeiickoit yacta CCCP (puc.49).

MopyabHeit  KoaddunuenT moaseMHoro croka K, MokassiBaer
NPOLEeHT MOJ3eMHOr0 CTOKAa pek B obumeM croke. [as Toro uto6hl
ONpeNe/NuTh BEJIHYHHY NMOA3EMHOr0O CTOKA, HYXKHO YMHOMHTH HOPMY
croka My Ha Koaduument K, nna nanHoro GaccefiHa, 3HAUYEHHE
KOTOPOro HaXoAuTCs no Kapre. MoayJ/ib MOA3eMHOr0 CTOKA paBeH

m={<0'5M° Alcex ¢ 1 km?.
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: Hasi pailonos co 3naunTeabHOl o3epHOcThIO [Tonakos pekomen-
. IyeT NOJIyueHHOe BhIpaykKeHHe YMHOXKaTh Ha Ko3(h(hHUHEHT

1
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rae o — koaduunenT o3epHoctu Oacceiina.
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Puc. 49. Kapra monyabubix xo3(HIHEHTOB MOA3EMHOTO CTOKA PEK

(no' B. B. lloaskosy)
1—4 — amayenust Moayavnoro kosddummenta noasemuoro croka: ] — or 0 10 5%;
2—or 5 2010%;3 — ot 10 10 20%; 4 — Goanwe 20%; 5 — 06a2CTH KapcTa C BechMa
: BHICOKHM Ky

Onpenenennple Mo KapTe BeJHYHHBL JOJDKHBL paccMaTpHBATbCH
KaK npubIHKeHHbIe, - | .
¢ MakcHmanbHble  3HaUeHHs MMO3eMHOro cToka, BeumciaeHHHe [lo-
JSKOBLIM IVIABHHIM (06pa3oM Mo JaHHBIM MaJblX pek, He NpeBHLIaloT

T A. M. Osununukon 9?




e

309% obuiero ctoka. B ropaeix yc/aoBHsX B o6/aacTtH pasBHTHA Tydo-
rennbix nopox (6acceiin 03. Cean) C. C. KysHeuos nonyumuna sesn-
YpHy TOA3eMHOro croka, pasuyio 9,8—11,8% or BHDamgaommx
ocankoB. OHAKO NMPH COOTBETCTBYIOLIEM COYETAHHH reoMopgoJoru-
YeCKHX H THAPOJIOTHYECKHX YCJOBHH MOA3EMHLI CTOK MOMET B He-
CKOJIKO pa3 NpeBbllIaTh NOBepXHOCTHHIH. OcoleHHo 3TO XapaKkTepHO
JJI KapcToBhIX padoHoB. B wacrHoctH, B KpeiMy, mno pauHbM
[1. M. Bacuasesckoro u I1. U. JKentosa, B paiione KpymHoro kap-
CTOBOrO HCTOYHHKA AsiH BeJJHYHHA TNOA3EMHOT0 CTOKA COCTaBJser
939% or BHNAZAILUIHX 0CATKOB.

Bornpockl B3aMMOCBSI3H TMOBEPXHOCTHLIX M IOA3EMHBIX BOJ pas-
pabarbiBaiorcst JlaGoparopreil ruaporeoJiorHuecKux npoGjeM HMe-
HH @. T1. Casaperickoro Akagemun Hayk CCCP, npuueM B pesyJib-
rare paGor B. M. Kynmenuna (1949), ®. A. Makapeuko (1947)
H JIp. [noJyuyeHbl JaHHbE, TO3BOJSAIOUIHE BHECTH HEKOTOpLIe
KOPPEKTHBHl B TH/APOJOTHYECKHE METOJbl ONpe/eJeHHsl I0A3eMHOro
CTOKA.

H3yyennem noA3eMHOro TNHTAHHS PEK H MHHHMAJbHOTO CTOKa
3aHHMaercsl Tak:ke [ocylapcTBeHHBIH THAPOJIOTHYECKHH HHCTHTYT,
KOTOPHIM Yy2Ke OmyOJHMKOBaH pAJ HWHTEPecHbIX crarteii: o paiioHu-
pPOBAaHHH TMOJA3eMHBIX BoJ paBHHHE EBpomeiickoit wactu CCCP
[0 yCJIOBHAM HX CTOKa B pPEKH; O MHHHMaJIbHOM CTOKe MaJbIX pex;
0 MHHHMaJbHOM cToKe pek Benopycckoit CCP u o6ycnoiusato-
uux ero ¢axropax (cMm. Tpyaw. T'oc. ruppoa. mu-ta, Beim. 27 /81/,
1950).

« Ananusupys noasemHeli croxk mo rupporpady, B. I1. Kynenun
BBUIEJSIET HABa OCHOBHEIX cayudas: 1) BOJOHOCHBI@ TOPH3OHTHI IH-
JIPaBJHYECKH CBf3aHHl ¢ PeKOil H 2) BOAOHOCHBIE FOPH3OHTHI THJPA-
BJIHUECKH He CBAI3aHEI ¢ PEKOH.

CTOK M3 BOJOHOCHLIX TOPH3OHTOB, HE HMMEIOLIHX THAPABIHYECKOH
CBfI3H C PEKoil, HMeeT MHOro OBIIHX YepT C NMOBEPXHOCTHBIM CTOKOM,
HaG/IofaeTcss TOMBKO HEKOTOpoe CMellleHHe (a3 Xoda YpOBHS.
B ciyyae HaJHUHA THADPABIHYECKOH CBA3H PEKH B NMEPHOJ MAaKCH-
MaJIbHOTO YPOBHSI ITHTAIOT IPYHTOBLIE BOJABI, T. €. PacXoX TPYHTO-
BOro MOTOKA B 3TOT MEepPHOA SBJASETCS KaK Obl OTPHIATEIbHBIM
(puc. 50).

B HEKOTOpHIX CJIydasiX PeKH MOI'YyT HMeThb BPEMEHHYIO CBfi3b C BO-
JIOHOCHBIMH ropu3oHTamu. CilefoBaTesIbHO, pacuieHenHe ruaporpada
no BuAam muTaHus Tpebyer ydera BceXx ocoOeHHOCTell B3aHMOCBSI3H
PEKH H BOJOHOCHBIX FOPH30HTOB.

*®opma ruaporpada, MoNoKeHHe ero MaKCHMYMOB H MHHHMYMOB
3aBHCAT OT THAPOTEOJIOTHYECKHX, THIPOJOTHYECKHX M KJIHMaTHYe-
CKHX (haKTOpOB, KOTOpLIe TaKiKe He OCTAlOTCsl IOCTOSHHEIMH BO BCeX
yacrax Gaccefira. [lostomy npu mnojcdere MOA3EMHOT0 [HTaHHA
B LejoM 1o OGaccefiHy peKH Hesb3si ODAHHUYHBATBCS IOCTPOEHHEM
raaporpada no omHomy (3amukaiomemy) crsopy pekn. Heo6xo-
OHMO TVIABHYIO DeKy H ee NPHTOKH Pa3bHTh Ha OTAeJbHHIE YYacTKH
N0 MNPH3HAKY CXOJAHOW XapaKTeDHCTHKH BCEero KOMIUIEKca TMpH-
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POMHBIX YCJOBHi, BIHSIIONMX Ha TNON3EMHBIH CTOK; TO/NLKO TO-
CTPOHB KDHBbIe MOJI3€MHOr0 CTOKA IO OTAe/bHBIM THNMHYHEIM y4a-
CTKaM peKH (AJA BCeX NMOA3EMHEIX BOJI, NPHHHMAIOIIHX YYacTHe B ee
. CTOKe), MOXKHO NOJYYHTh MNpPaBHJIbHOE NpPeACTaB/JeHHe O pasBH-
THH NpoIlecca BO BPeMEHH M MPOCTPAHCTBE M JaTh 0GOCHOBAaHHYIO

~ XapakTepHCTHKY TMOJ3eMHOr0 MHTAHMA peKH Tmo Bcemy ee Gac-
celiny.

Eciu nuTaHHe peKH NPOHCXOJHT 3a CYET BOJOHOCHBIX TOPH3OH-
. TOB, HE HMEIOUIHX C Hefl CBfA3H, TO YCTAHOBHTH BEJHUHHY TOA3EMHOTO
CTOKA HeTPYAHO, TaK KaK IIO-

cJIe/(HsAsT MOXKeT ObITh onpeenena

Ha OCHOBe H3Y4YeHHs] HCTOUHHKOB.

Ilpn Haanuuu THApPaBIHYECKOH 3

CBA3H BOJOHOCHBIX TOPH3OHTOB E N 2

€ pexkofl onpeeeHHe BeJHUHHE s \‘*L___,.n.,.,

NMOJ3EMHOr0 IMHTAHHA CJeJyeT 3 ' 'a W

MPOH3BOJAHTL METOAAMH THApaB- Bhad

JIHKH MOJ3EMHLIX BOJ, TIPHMEHsS § + V .}/'—-«w"--.ﬁ#n\

pacyeTsl JJsi HEYCTaHOBHBIIE- gg o p

TOCS JIBHMKEHHS TDYHTOBBIX BOL, st -F ¥

B UaCTHOCTH METONOM KOHEWHRIX 88 [1orietrt v w [va (vl | X 13 b

pasHoCTeH, pazpabGoTaHHBIM %%

I'. H. Kamenckum. Bonpocel std Puc. 50. Kpusse koneGammii

paccMaTpHMBaloTesa B Kypce AWHA- ypoeuedt Bousl B p. Boare (1)

MHKH TIOA3EMHEIX BOJI. H B CKBaxwHe Ha NpaBOM ee
B nepuojbl BEeCEHHEro IoJIo- Gepery (2) n XpHBas TIOAEMHOrO

croka Ha Kamblunnckom Yyua-

BOJbAl H JIETHHX IAaBOAKOB YpoO- crTre () 3a 1934 r.

BeHb B PeKax CTAHOBHUTCS BHIIIE

YPOBHSI TPYHTOBBIX BOJ B NPHOPEXHOil 30HE M NMPOHCXOAHT HHOHIL-
Tpauua peuHbiXx BOJ B Gepera. Koria nmpoHCXOAHT chaj mMoOJOBOABS,
HH(H/IbTPALHOHHbIE PEYHBIE BOJLI, HAHTABIUHE aJUTIOBHAJBLHEIE OTJIO-
JKeHHs, HAUYMHAIOT CTeKaTh B peKy. SIBieHus HHOUILTPAIMH DEUHBIX
BojJ B Oepera BO BpeMs BOCXOAsLIel CTaJMH NOJOBOJbS H BO3BpaTa
HX B peky npu cnaje nososoaba b. H. Kynenun naseieaer «Gepero-
BbIM pEryJHpOBaHHEM IIOBEPXHOCTHOrO cToka». OnHako 3To Ha3Ba-
HHe HeCKOJIbKO YCJIOBHO, TaK TaK NPOLECCHl MHTAHHS T'PYHTOBLIX BOJL
H MOoc/eayloueil 0T/1ayk X B PeKy ABJAIOTCHA He NPOCTHIM PeryJanpo-
BaHHEM CTOKA, a OnpefiesleHHOH cTagued (hOpPMHPOBAHHA TOJ3EMHBIX
BOJI, COMPOBOXKAAIONIEHCA H BHIOH3MEHEHHMH XHMMUYECKOTO COCTaBa
HOCJIeIHUX.

O6uiasi TpPOROJKHTENBHOCTE I «6GeperoBoro peryJHpoBaHHA
IIOBEPXHOCTHOro CTOKa» IPHMEPHO PaBHa NnepHOAY BECEHHEro InoJio-
BOAbs MM Aoxaesoro maBoaka (puc. 51). IlTostomy npn noacuere
BOJHOTO GanaHca IJsl peK, rjie OCHOBHBIM HCTOYHHKOM HO}ISEMHO[‘OI
NUTaAHHA C/yXaT TIpPYHTOBLIE BOJIBI, THApPABJHYECKH CBfi3aHHbLIE
. € PeuHbIMH, I0/I3eMHOe NHTaHHe B NEPHOA T MOXKeT GHITh MPHHATO
PaBHEIM HYJIO.
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*Jlaa onpene/enus BeJAHYHHBl noAsemuoro croka Boarn A. T. Hea-
HOBLIM (1948) Obl1 MpUMEHEH THAPOXHMHUECKH I MeTOol.

ITOT MeToj OCHOBAH HA TOM COOOpPaXKEHHH, YTO MaKCHMAaJbHAas
KoHUeHTpanua C,, OJIHOro U3 KOMIIOHEHTOB PeYHOil BOJbI, HANpPHMEP
XJopa, paBHa KOHIEHTPALHH €ro B MOJ3eMHBIX BOJAAX, YYaCTBYIOLIHX
B THTAaHHH PeKH, a MHHH-
MaJbHYI0O KOHUeHTpauuio C»
‘v/ TOTO K€ KOMIIOHEHTA MOXKHO
L

odor

2 IPHUHSTH PaBHOH KOHIEHTpa-
o= UHH €ro B MOBEPXHOCTHEIX BO-
1|3 nax. JleiictBuTenbpHo, B 60JL-
™ ST\  IHHCTBE CJyYaeB ypeJHuYeHHe
,i _ MHHEepaJH3alul PeYyHOH BO/IbI
A COOTBETCTBYET CIajly YPOBHel,

T. €. YMEHBIIEHHI0 PacXoji0B,

a majeHHe MHHepaJH3aluu —

Puc. 51. Kpusnie koaeGanuit ypoBHei o -
p. Boaru (/) u mnonzeMumx Box (2) HOAREMY Fpaeren, T, &.4Be
M rHApPOrpad) eIMHHYHOrO pacxona noj- JIMYEHHIO PaCXOI0B. B

semuoro notoka (3) 3a 1939 r. Ilo nanueiM HaGmomeHui

B TeueHHe TOJa BeJHUHIE
MOA3EMHON M TMOBEPXHOCTHOH COCTABJSAIONIMX CTOKa MOTrYyT OHTH
OmnpenesieHsl H3 CAeNYIOUHX YpaBHEHHIl:

V=V,+Vy;
VE = ViC,+ ViC,,

rae V — ob6beM pedyHOro cToka 3a Bpems Hal/aI01eHHMI;

V) — o6beM nmoj3eMHOH COCTABJSAIOLIEH 34 TO XKe Bpems;

V, — o6bem nmoBepXHOCTHOH cocTaB/siouiell 3a TO ke BpeMs;

C — KOHIeHTpanusi KOMINOHEHTA B pEeYyHOH BOJAE B INEpPHOL
HabJioneHui;

C; — KOHLEHTpaUHs TOTO K€ KOMIIOHEHTa B MOJA3EMHBIX BOLAX
(MaKcHMaabHAS KOHIEHTPAIH KOMIIOHEHTa B PeYHOI BOJe)
B TOT K€ HEepPHOI;

C; — KOHIIEHTpalHd TOrO K€ KOMIIOHEHTA B NOBEPXHOCTHHIX
BOJax (MHMHMMA/JbHASA KOHILEHTPAIHA B PEUYHOH BOAE) B TOT

A\

[
[

<

Pacaxol
nodaemuo2c  YpoBews
-

nomokxa

4 oubomoy VOV VI Y IX X XL XIT

xKe TmepHo.

. Pemas stu ypaBHeHus, oTHocHuTe/IbHO V), nonyqum:
C=C
Vl = V m -

CaemoBarensHo, ecii C=C;, 0 V,=V; eciu C=C,, 10
Vi=46 :
v  AHaJOrHuHO MOKeT GHITh ONMpejie]ieHa BeJaHYHHA V.
~ Toabsysick onmmcanHmM MmerofoM, MBaHoB onpemenws, uro moi-
gemHblil ctok Bonrw y Caparosa B 1923—1924 rr. cocrasnsa mpH-
MepHo 289 or Bcero croka. 3ITa BeJHYMHA OKasajgack OJIH3KOH
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K 3HauYeHHAM MOJA3eMHOro croka BoJiru, MoJMydeHHLIM JPYTHMH Me-
TONAMH.

. H3menenns B cooTHOIEHHSIX 06bEMOE NOBEPXHOCTHOTO H NON3EM-
HOrO CTOKOB M KoJeGaHHsi KOHIEHTpauu# xjJopa B Bole Boarn
. B TeYeHHe rojia MoKasaHsl Ha pHC, D2.

ﬂ" a? E ,u%

AT

(4]

a x

E 15?:;

S m‘E’L

; 3 g
S o

- 2

Puc. 52. Ilnarpamma croka p. Boarn m kpuBas H3imene-
una KoHueutpauuun CI™ B Boze p. Boarn y r. Caparosa
(no A. T. MBanoBy)

1 — MOBePXHOCTHAA COCTANANOWAN CTOKA; 2 — NOA3EMHANA COCTABASIOMAN
cTOKa; J — KpuBas WaMeHeHWs Kouuextpaund C1™ B pewHOR Boae

[oHsATHE O rHAPOJIOrHYECKHX pacyerax

_ Jlisi NpoeKTHPOBAaHHS THAPOTEXHHUECKHX COOpYKeHHH Heo0Xo-
. IAMO HMeTb JIaHHBIE O PeXKHMe peK, 03ep H APYrHX BOJHEIX O6beK-
~ TOB, KOTOPHE He Bcerfa ObIBAIOT H3y4eHBl C JOCTATOUHOH NOJHOTOM.

Ilnst cocTaBJsieHHs THAPOMETEOPONOTHYECKON XaPAaKTEPHCTHKH pafioHa 8 mnep-
 Byi0 oyepenb HEOGXOLHMO MO3HAKOMHTBCSH cO «CIPABOYHHKOM IO BOAHEIM pecyp-
~caMm CCCP», coctasnesnniM [ocylapcTBeHHHBIM —THAPOJIOTHYECKHM  HMHCTHTYTOM
- (ITH). B kaxioM TOMe CNpaBOYHHKA, TOCBSIIEHHOM OTAeNLHOMY PpaiOHY HIH
- Gaccefiny, uMeercsi TPHIONKEHHe ¢ NMOAPOGHLIM CIHCKOM JIHTEPATYypsl, B KOTOPOM
MOXHO HafiTy Bce paboThl § NAHHBEIMH O KJAHMaTe, NOBEPXHOCTHLIX M TNOJ3EMHBIX
Bojax.

CHcTeMaTH3HPOBAHHK yueT Beex 0OBEKTOB NMOBEPXHOCTHHIX H NMOI3eMHLIX BOJ,
- CocTaBnseMblii no ocoboit Gopme, HaskBAETCA BOXHBI M KaxacTpowm [uapo-
- MeTeoposioruyeckan cayxGa H3jlaeT MaTepHanw no sonroMy Kapactpy CCCP, co-
- JlepXKalluue OCHOBHBIE THADOJIOTHUECKHE XAPAKTEPHCTHKH BONHLIX OGBLEKTOB CTPAaHB
~ (xapakrepure yposm, pacxomml M T. A.), KOTOpEIE TaKXKe CeAyeT HCNOAL30BATh
ApPH M3yyeHHH THApOMeTeopoJorHueckHx ycaosufl pafioma. Kpome Toro, mMoxuo
- HOnb30BaThest NAHHLIMH, KOTOpLie eme Ne BKIIOYEHH! B CNPABOYHHKH, NMOJy4as WX
- B MECTHEIX YNpaBJeHusX I'HIPOMETEopOJIOTHUECKOH cayXK O, a TakKe MaTepHanaMH
40CynapCcTBEHHOr0 THAPOJOTHYECKOr0 HHCTHTYTA.

~ Yacro xapakTepHCTHKH MaJO HCC/JGIOBAHHBIX OGLEKTOB MOJY-
HaIOT myTeM ycTaHOBJeHHsi OGIHMX 3aKOHOMEpHOCTell pexuma 10
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06bEKTaM, H3YYEHHBIM JIy4lle, 33 KOTOPHIMH B&IHCh JJIHTEJBHEE
HabJI0eHHs.

Meroabl mMaTeMaTHYECKOHl CTATHCTHKH MO3BOJSIOT NPOH3BOIHTH
KOJIHUECTBEHHBIN Y4YeT Pa3/MYHEIX NMPHPOAHLIX siBJeHHH H objeryaior
yCTaHOB/eHHe 3aKOHOMEDHOCTeH, T. e. CBA3el, CYLIeCTBYIOLIHX MEXIy
ABYMs HJIH HECKOJIbKHMH BEJIHUHHAMH (OCaJIKH, CTOK H T. I.). B onuux
Caydasix MoJiydaeTcs HeTeCHass KOppeJsATHBHAas ¢opma 3aBu-
CHMOCTH MKy [ePeMEHHbLIMH JaHHLIMH HAGMOJeHul, B APYrax -—
TecHass PYHKUHOHAJAbHAA CBA3b. BeisicHuTe QOpMy CBASH
MOXKHO rpaHYecKMM H AHAJHTHYECKHM Meroaamu. ONHAKO H TOT
H JpYroii MOXHO NPHMEHHTb TOJBKO B TOM CJly4yae, eClH BbISICHEHbI
dbakTopel, BaHSIONIHE HAa AaHHOe siBJeHHe. [IpHMeHeHHe MaTeMaTHue-
cKoro pacyera Ge3 yuera NMPHPOAHEIX YCJOBHH, BAMAIOMAX Ha pac-
CMAaTPHBAEMBIl 3JIEMEHT peXHMa, MOXeT IPHBECTH K TpyOhIM
omubKaM.

CoBerckre yyeHble 3a Mocje/Hee BpeMs Paspelllii MHOTHe BO-
MPOCH], CBfi3aHHbIE C aHAJHM30M 3aKOHOMepHOCTeil CTOKa M ero 3a-
BHCHMOCTH OT Pas/IM4YHBIX ()AaKTOPOB, B TOM YHCJE OT 30HAJBHOCTH
NPHPOAHBIX fBJeHHH. [l rHAPOreosoroB sHaHHe THAPOJOTHYECKHX
MeTo/loB pacuera HMeer OoJbIlIOe 3HAYeHHe, TAK Kak T[O3BO-
JISleT MNPaBHJbHO OIEHHBATb OCOOEHHOCTH pa3/IHYHBIX pailoHOB H BO
MHOrHX cJjyyasXx oCJeruaer H3yuyeHHe M HCIOJb30BAHHE TOJ3EM-
HBHIX BOJI.

Jlast uesieft rHAPOreosIOrHH B MEPBYIO Ouepeb MpPeACTaB/AsIOT HH-
Tepec CJIeAyIolHe MeTOoIbl:

1. IlpuBeneHne MaHHBIX THAPOMETEOPOJIOrHUECKHX HaOJIONeHHH
K MHOroJIeTHeMY psagy. DTOT MeTOA MOxKeT ObITb HCMOJB30BAH B TOM
cayuae, KOrja HMeeTcsi XOPOLIO H3ydYeHHBIHl HCTOYHHK IoJ3eMHOM
BOLEI H HEOOXOAMMO JaTh OLEHKY JAPYroMy HCTOYHHKY, Haxonsiue-
Mycs B aHaJOTHYHHIX IHIPOTeoJOrHYecKHX YCIOBHAX, HO o6caeno-
BaBIIEMYCSl SMH30/HYECKH, B TEUEHHe KOPOTKOTrO CpOKa.

2. CocraBJieHHe YpaBHeHHs KOPpPeJsLHOHHONH 3aBHCHMOCTH Me-
KAy 3JeMeHTaMH. DTOT MeTOJ NpPHMeHseTcs, Koraa TOYKH Ha rpa-
(hHKe He MOKA3BIBAIOT (YHKIHOHAJILHOH 3aBHCHMOCTH, OJIHAKO He-
KOTOpasi 3aBHCHMOCTb BCE e yCTAHaBJIMBAETCH.

3. IlpumeHeHHe KPHBBHIX BepOSITHOCTell K aHajM3y croka. Meroxn
MO3BOJISIET ONpEeNeATh OGecneyeHHOCTb PACXOMOB BOAHI Ha Gouee
AJHTe/IbHBIE NEePHO/B, [0 CPABHEHHIO C NMEepPHOAOM (haKTHYECKHX Ha-
GO IeHU .

4. CriaxkvBaHHe JIOMAHLIX JHHHI — MeTOH, MO3BOJSIOUHA mpo-
M3BOAHTL TpaduuecKuii aHAJW3 MePHOAHUYHOCTH SIBJIEHHH, ocoGeHHO
sicio HaOmiofaemoil Ha TpHMepe peXXKHMa TOBEPXHOCTHHIX M HErJy-
6OKO 3a/IeTAIOIIHX TIOA3EMHBIX BOJ.

TToapoGHO Meroabl THAPOJOTHYECKHX PacyeToB paccMaTpHUBAKOTCs
B pffle ClenHaibHbx pabor, HanpuMep B paborax [I. H. Kouepnna,
M. A. Beaukanosa, A. B. Oruesckoro, B. B. Iloaskosa, JI. JI. Co-
koaosckoro, C. H. Kpuukoro u M. ®. Menkesns, A. W. YeGorapesa
B ap. JIAs pelieHHsi mpakTHuecKMX 3ajady Mo THAPOJOrHH BechbMa
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TOJIE3HO O3HAKOMHTBCA C paboramu A. A. Jlyumeso#r (1950) u
‘B. B. Jle6enesa (1952).

~ [lpusenenne jaHHbBIX THAPOMETEOPOJNOrHYECKHX  HaGa0eHHii
K MHorogerHemy psaay. OueHb 4acto JaHHblE THAPOMETEOpOSOruye-
‘CKHX HaOJ/IIOJIeHHH HMeIOTCA TOJILKO 3a HEeCKOJNbKO JIET, a OLEHKY
pexuMa Boj HeoOXOAHMO JielaTh ¢ YYETOM MHOTOJIETHHX HaGJioje-
'HHIi HA OTMOPHEIX CTAHIHAX.

~ Ilpouecc cHCTeMaTH3aIHH MAaTepHANIOB M0 PEXHMY B JAHHOM
cJlyyae HOCHT Ha3BaHHe NMPHBeJeHHS K MHOTOJETHeMY
pAAY.

- Hanpumep, umeioTcsi 1aHHBle MeTEOpOJIOTHYECKOH CTAaHUHH O Be-
JauuHHe atMocepHuX ocagkoB LX, 3a HeGoJsbloe YHCJAO JET N
¥ nanHble 00 ocagkax LX omopHoit craHuuu (3a Te Ke TrOAHI),
- uMelouleit  MHoroJeTHHe HabaoaeHus. UTo6el  BHICUMTATH  HOPMY
0CajJkoB (cpellHee MHOTOJIETHee KOJIHYECTBO OCaAKoB) X, CTaHIHMH
¢ HeGOJIBIIMM KOJHYECTBOM HaOJiofAeHHH (HJH ¢ KOPOTKHM PSAOM),
Heo6X0HMO onpelesuTe K03 G GH I HEe HT CB 43 H, NPeACTaBAAI0-
uiHi co6oif OTHOIIeHHe

Y X,

n EX.

H MOMHOXHTb Ha HEro HOPMY OCaJKOB OMOPHOH CTaHUHH Xy:
Xy =K Xq:

I1pn nprBejeHHH K MHOTrOJIETHEMY pSIly NOJIAraioT, YTO MeXIy
TOJOBBIMH BeIHUYHHAMH THIPOMETEOPOJIOTHYECKHX 3JEMEHTOB MO0
CpaBHHBaeMbIM 00beKTaM CYLIeCTBYET MOCTOSIHHOE COOTHOLIeHHe

K,), 1. e., uro HCKOMasi CBA3b BLIpa)caeTcsi MPsIMOil, NMpPOXOAsALIe
yepes HayaJjo KOOpAHMHAT.

[MonstHe o merope Koppeasuun. TOYHO yCTAHOBHTH Trpacduue-
CKHM IyTeM 3aBHCHMOCTb MEXKAy ABYMs 3JleMeHTaMH BoaHoro Ga-
Jlanca W3-3a pa36pocaHHOCTH TOYeK 3aTpyAHuTenbHo. Hanpumep,
Mexay ocajgkamMu X M cTokoym Y cyuiectsyerT npubinKeHHAs CBA3D,
KoTopasi 06yC/IOBJMBAETCS TEM, YTO O/IHO H TO Ke KOJHYECTBO Ocal-
KOB B pasHoe BpeMs MOXKET jlaTh PasjIHUHYI0 BeJHuHHY cToKa. Takas
CBfI3b HA3LIBAETCH KOPpPeJdsTHBHOH 3aBHCHMOCTLIO.
Ona Beipaxkaercst ypaBHeHHeM NPSMOIl PerpeccHu:

}"o=r:—;(X—X(,).

rae Y, u X, — cpennue apudmerHiecKHe psaa;
r — K03(pUIHEHT KOPPeasiliuH, TNPEeACTABAAIOMHA CO=
6ol OTBAEUEHHOE YHCJAO H SBAMIOLIHACH MEepOi
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CBfI3H JBYX BEJHYHH:' 4YeM BeJuuuHa r Ounke
K eIMHHIE, TeM TecHee CB#3b; NpH r= + 1 CBaA3L
CTAHOBHUTCA (PYHKIHOHAJIbHOH;

S BTV (X—X)
YR =Y B(X— Xop

ag:

; H 0y—CpEe/HeKBaApaTHYHEIE OTKJAOHeHHs Y u X OT ux

‘cpennnx 3Hauenuit Y, u X, T. e.
(X Xo)?
s s DL

= (y . AT
l//

TEITHEE

rae n — 49HCa0 4JAEHOB psma.
Kosdppuunentom perpeccun R, HasuBaercs yroa
x
HaKJIOHAa npsAMoii perpeccuu. [IpH ompeneneHHH cTOKAa MO OCAAKaM
OH paBeH: .

g
Ry =r-L.
X °x

B o6parHoit 3amaue aaa koadpduumenra perpeccun X mo Y
HMeeM paBeHCTBO:

a3
Rx—
ay °

YpaBHeHHe PErPeCCHH B 3TOM CJAyuae NPHHUMAET CJAeNylouHi
BHIL:

XMX{,:!'%(Y— Yo)-

) X
Kospduunentsr perpeccuu R% H RT CBsI3aHH MeXiay coGol
ypaBHEHHEM:
Rx - Ry=r.
7

X

Ilpn ¢ysxuHoHaNbHON CBA3M MeXIY 3JeMeHTaMH BojiHoro Ga-
JaHca ofe JIMHMH PerpeccHH CJAHBAIOTCA B OAHY. B ocrasbHBIX cly-
qasgxX OHH HUMeloT o0uLyio TouKy ¢ KoopAuHatamu X =Xo u Y=Y,

B. B. INoaskoB ykasbiBaer, uto AJs FOPHEIX GacceilHOB, a TaKxke
ans GacceilHOB CeBepPHbIX IUHPOT CBSA3b MEXAY FONOBBIMH OCAJKaMH:
H CTOKOM Ou€Hb TeCHasi; OHa onpesaessercs sHayenueM r = 0,90—
0,95. Takoro ke nopsiaka r mojyuaercst st GacceiiHOB CPeIHHX H
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oKueX wHpor Tteppuropud CCCP, ecin yunTeIBaTH HE TONOBhIE
OCaJKH, a OCAJKH XOJOAHOro mosyroaus. s rofoBhHIX OCAaNKOB H
croka GaccefiHoB Jlnenpa no Kuesa u Oxu no Opaa r Bhpaxaercs
pennunnoil 0,40; muaue roBops, 3jech Habalofaercs OTAAJNEHHAs
CB$I3b.

[IphBenem npuMep pacuera NPAMONHHEAHON KOPPETANHOHHOA 3aBACHMOCTH.
Hmeerca psan snauenuil ctoka W ocankos 3a 11 zer:

) A SRR X
25 110 20 78
81 184 4, 129
36 145 14 62

33 122 41 130
70 165 75 168

T Y =1480; ¥ X-—1436.

TpeGyercs HafiTh KOS(QHUHEHT KOPPENSUHH H COCTABATL ypaBHEHHE perpec-
CHH, OmpeleNisiOllee CBSI3b MEKIY CTOKOM i OCALKAMH.
OnpefienisieM HOPMY CTOKZ M HOPMY OCAfIKOB:

LY 480 ‘
A,
oX 1436

Xy=—— =217 =130.

Jlanee HaxoauM 3mauenus Bhipasenmii ¥ — Yo, X — X, (Y — Yo%, (X — Xo)*
H (¥ —Yy) (X — Xp) n snuceiBaem ux B Tabauuy:

Y X Y—Yy | X=X, (Y—VYo)| (X=Xo [(Y—Yo)(X—Xp)
25 110 —19 —20 361 400 380
81 184 37 5 1369 2916 1998
36 145 —8 15 64 225 —120
33 122 —11 —8 121 64 88
70 165 26 35 676 1225 910
54 143 )10 e 11 e 100 169 130
20 78 —24 —52 576 2074 - 1248
4 129 0 —1 0 1 0
1,4 62 —43 —68 1849 4624 2924
41 130 —3 0 g 0 0
H 75 168 31 38 961 1444 1178
3 480 1436 | | 6086 | 13772 | 8736
,'_‘: OnpegnensieM Kko3dGbHUHEHT KOPPEASUHH 7
‘ i
(Y —Yo) (X— Xp) 8756

— ! = 0,95.
YVEXY—Y)P -L(X—X;)* 160813772
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g
Otnomernne _¥ Gyner pasho:

£x

G X (Y —'¥o)? 6 086
—_Y-= _X—l\’nﬂm W= 0,67-
UX. E( — u) 2

Otciona koshduiHEHT PErpeccHH

Ry =r—Y —095-067 —0,63.
:

Takum 00pa3oM, ypaBHeHHE PerpeccHH:

Y—-YU"""RV(X—XD)
X

8 IaHHOM cjayuae OyJerT HMeThb BHA:
Y — 44 = 0,63 (X — 130),

Y = 0,63X — 38.
Bricokoe smauenne r= 0,95 yka3swiBaeT Ha TecHyw csusb Mexay Y u X.

HMuorpa MexXay ruApoJIOTHUYECKHMH SIBIEHHSIMH CyllecTByeT 6ojee
CJI0XKHAast, KPHBOJIHHEHHAS] KOPpeJATHBHAS 3aBHCHUMOCTb. BoJsblIMH-
CTBO KPHBBIX, BBIPaXKAMOIIHX KPHBOJMHEHHYIO CBf3b, YAOBJETBOPSET
YpaBHeHHIO cTeneHHLIX (yHKIHA. [losTOMy MOXKHO KOppesHpoBaTh
He CaMH BeJIHUHHBI, a HX JorapugMmsl. .

KpuBble BepOSTHOCTH M MX NMPHUMEHeHHe K aHAJIu3y crokKa. Ecan
umeercst N HaOmoJeHuit 3a Kakoi-HHOyAb NMEpPeMEHHOH BeJHUHHOMH,
HanpuMep 3a rojOBBIM CTOKOM Y, H3MeHeHHs! 3TO{l BeJHUHHBI Tpa-
(HyecKH MOXKHO BBIPAa3HTb KPHBOH pacnpeneJeHHS, WIH
KPHBOH 4aCTOTHL

Ona crpourca caenytomuM obpasoM. Bes ammintyna Kogeba-
HHH BeJMuMHH Y oT A mo B penuTcst Ha onpefleneHHble HHTePBAJB
AY (puc. 53), u 1151 Ka)10ro HHTEpBaJa 1O FOPH30OHTANH OTKJALh-
Baercsi YHCJI0 HaGJIIOAEHHH Hal CTOKOM: My, Mg, iz B T. A. Iloay-
Yaercs CTyNeH4YaTasi Auarpamma, Kotopasi NpH NOCTENEeHHOM yMeHb-
UIeHHH HHTePBAJOB NPHOJHMKAeTCsl K KPHBOI YacTOTHL

[Ipupoansie siBJieHHs OGBIYHO MOAYHHSIOTCS ACHMMETPHUHOIN KpH-
BOH 4acTOTHL.

[Ipu ruzpo/orHuecKHX pacyerax MPaKTHYECKOe 3HAYEeHHe HMeeT
HHTerpajbHasi KpUBas pacrnpejeseHHsi, KoTopas MOJYy4YHJa Ha3BaHHE
KpHUBOU oOecneuenHocTH OHa moayyaercs NpH nocaefoBa-
TeJLHOM CYMMHDOBaHHH 4Hces HaOJIOfeHMi, HAUBHAA OT BepxHeH
9ACTH aMIVIHTYOLL: Z, = N, Zo= N N9} L3 =N + ng+n; u 1. 4.

ITpu pacuerax mo 3THM KPHBBIM Ha BePTHKAJbHOil OCH OTKJaMbl-
BalOT MOAYyJAbHHEe Kospduuuentn K, a He mpocro 3Have-
HHs CTOKA; MO TOPH30HTAJBHOH OCH — YHCJO JIET, KOTOpoe OGLIYHO
BHIDAXKAeTCl B NPOLIEHTAaX OT BCero KOJIHYECTBA pPAacCMAaTpHBAeMbIX
ner. OueBHIHO, uTO Z, €CThb UKCJIO JIeT, Koraa cToK Gbln1 Gousbine K,

106



a N—Z , — aucno J1et, Koria cTok 6bu1 MeHbire uid pased K. Moxkuo
cKasaTk, uTo cToK K ofecneueH KoJuyecTBOM Jer Z..

Ha kpuBoit uactoTsl HanGosee BaXKHBIMH SIBJISIOTCSA TPH XapaKTep-
Hble TOYKH. TOYKa @— L eHTP pacnpegeJeHHs — COOTBeT-
CTBYeT cpeHeapH(PMeTHYECKOMY 3HAYEHHIO CTOKA HCCJIElyeMOoro psifa.
Ilpn mocTpoeHHH B MOAYJbHBIX KO3(pQHUMEHTaX OpAHHATA IeHTpa
KpHuBO#l pacnpeneseHdst paBHa eauHuue. Touka b —MepguHaHa—
pacroJiokeHa TOYHO B cepe/liHe HHTepBaJia BeJHYHH IOJIOBOTO CTOKa

K
o B [
8 f;;r 7
] g
5 \Y
i Nl - Hubas obecneyentocmu
e 1 == 1 P | I
J i g i efenenu]
LA e e
F oS ol %%
o P Y Acummempainas Kkpu- Ly
‘F’ das pacnpedesenun | | Th
A _i-—! | z
i N
0 n 0 507 Z 100%
Puc, 53. AcHMMeTpHYHAas KpHBas pacupejefeHus M KpuBas obecme-

YEHHOCTH

H cooTBeTcTBYeT obGecnevenHoctd 50%. Touka ¢ — M 0 I a KpHBOH —
pacrosioxeHa B Touke neperu6a KPHBOi H COOTBETCTBYeT HanGosbIeR
yacToTe WJIH HanGoJiee BepOATHOMY CTOKY 3@ JIaHHBIH TEpHOM.

B HecHMMeTpHUHBIX KDHBBIX NOKazaTeleM acCHMMETPHH CIYKHT
BeNHyHHa d —pajJHyCc acHMMETpHH, — Bhpaxaiomas pac-
CTOfIHHE MeXAy Moaofi u ueHTpoM pacnpeleneHusi. Paccrosmue

o d
MeXKAy MelHaHOH H LUEeHTPOM paBHO MPHMEPHO 3 Ecau crok mns

BCeX TPex XapaKTepHBIX Touek (@, b u ¢) uMeeT OJHY M Ty e BeJH-
UHIYy, MOJNyyaeTca CHUMMeTpHdHAsi KpHBasi paclpejle/ieHnsi, KoTtopas
HOCHT Ha3BaHWe HopMaabHOW KpuBoii [aycca. B mpak-
THKE THAPOJOTHUECKHX PACYUETOB OHA BCTPEUAETCH BechMa pefiko.

Jlns onpeneneHHst OpAMHATHL KPHBOH YacTOTH HeO6XOAMMO 3HATH
caeaylollHe napaMerpbl: HopMmy croka Yg, KoaddHUIHEHT H3MeHYHBO-
cTH, WK BapHanuH, C. 1 Ko3hduUHeHT aCHMMEeTPHH, HJIH HecHMMe-
TpuH, C ..

Kosdpduunuentom Bapuanuu (usmenunsoctn) C, Hasw-
BaeTcs OTHOLIGHHE CPeIHeKBAaJPATHYHOrO OTKJOHEHHS g, K CpelHe-

apugmernyeckoMy 3HaueHH1o Yo:

v A *
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Tak kax
E(Y—TYo

A —_—
X n—1

TO mocJie npeo6pa3oBaHuil NOJYYHM:

e R 2;;‘)

Kaxk u3BecTHO, OTHOLIEHHE Y Has3blBaeTcss MOJYJIbHEIM KO3 dH-

)
mHeHToM H obo3Hauaerca K. 3aMeHUB = K, umeem:

— 1y
O / L(K ).
n—1

Mauioe suayenne C, nogaydaercsl MJISl peK, HMeIOLHX HeOOJbIIHE
KoneGaHusi croka. Doabmne sHauenns C, XapaxkTepH3ylOT peKH
C CHJIBHO KOG IIOIHEMCS TOOBBIM cTOKOM. O6BIYHO NPH yMeHbLIeIHH
BOZOCOGOPHON IJIOIIAAH HEPaBHOMEPHOCTb CTOKA YBEJHUHBAETCH; MO-
3TOMY [IJ1s1 Majblx GacceiHOB (3@ MCK/IIOYEHHEM HEKOTOPbIX TOPHLIX
pek) noJiyyaercsi Bbicokoe 3Havenue C,.

Koadpdunnenr acummerpuu C. npeacraBaser coboi
noKasaTeslb HECHMMETPHYHOCTH KpDHBOH pacnpefeleHHsi M Bhlpa-
xKaercs (QOpMyJION:

d

Cs=22-;‘3.

OGHIYHO €ro ¢ HeKOTOPHIM MPHOIHIKEHHEM NPHHHMAIOT PABHBIM
yaBoeHHOMY Koaddmuunenty Bapuaunu: C.= 2C, .

[Ipu uncne unenoB psga ceuime 30 BeiHuMHA Ko3(duumenta
aCHMMETDHH MOXKeT GLITb MoJyueHa H3 (OpMYJIHl:

C b L
P =m—DCH
IMoassysick koadpduuuentamu C, u Cy, MOMKHO NOCTPOHTH MaTeMa-
THUECKYIO KPHBYIO 00ecrneyeHHOCTH.
O6ecneyeHHOCTh JIOGOr0 WieHa psAa B IPOLEHTAX BHYHCJAAETCH
no Qopmyae:
m
P—-—n o i 100,
rae P — ofecneyeHHOCTh MaHHOrO Pacxoia B IPONEHTAX;
m — MeCTO JAHHOTO 4Y/JeHa B PALY, PACHOJOKEHHOM B YOHI-
BAIOLIEM MNOPSIKE;
1 — 4YHCJO BCEX YIEHOB psa.
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CriaHBaHHe JOMaHBIX JHHHHA. BONLUIMHCTEO T'MAPONIOrHYECKHX
¥ MCTEOPOJIOTHYECKHX SIBJIEHHI XapaKTepH3yeTcsl MOCTOSHHLIMH KoJle-
Ganusmu. Jlas ux anaausa HeoGXOAMMO TaK BHIPABHHBATH OPAHHATHI,
qT06bl HCYE3/NH He3aKOHOMepHble KoJeOaHMs, NOJYYMBLIHECS BCJIe-
CTBHE CJIyyailHBIX OTKJOHEHWH, a Takke H3-3a OWHOOK B Habaiole-
HHAX. YcTpaHeHHe HenpaBHJbHOCTEl PeKOMEHAYeTcs NPOHM3BOJAMTH IO
YaCcTAM, CrJa)KHBas SMMHPHYECKYIO KPHBYIO NPH TOMOLLH MPOCTHIX

opmy.L.
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Puc. 54. CraaxuBaHHe XpPOHOJAOrHYecKoro rpaduka cpeIHux
roA0BLIX ypoBHeH p. Mocksst okono Babberopoickoil MIOTHHB

) Ut ) 7 1 S S 154 ol ) (S )
- o =3
FESET I E RN

[pu cria)kuBaHUH AQITYCKACTCH, YTO OPAHHATHL Yo, Y1, Yz . . . IMITH-
PHYUCCKOH JHHHH PAacno’aaralotcsl Ha PaBHLIX PACCTOAHHAX APYT OT
apyra: 0x = X;—Xp= X3 — X1 # T. X. JIuHeifiHOe NMpHOIHKEHHe 3a-
KJIIOYaeTCsl B 3aMeHe Ka/off OPJAMHATHI § CPEAHHM 3HAUYEHHEeM M3
Y, H COCeJHMX OPJAMHAT ¥, _, U Y,  ,» T. &

% (yn_] +yn +yn+‘l)'

B meTeoposiornu yacro ynorpeGIsioT CpelHee neHTaldHO e

1 ’
-5- (yn_z +yn_1 +yn +yn+l +yn+2)'
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IIpr cHIbHOM HEPAaBHOMEPHOCTH CTyNeHYaTol JHHHE ynoTpeGasior
clefylolee cpenuee:

1
T(yn—1+2yn +yn+1]'

CriiaxuBaHHe yHaercsi YCHIHTb HEOXHOKPATHHIM TNpHMEHEHHeM
yKasaHHEIX (opMy.JI.

Ecaun opauHaThl KaHel ¢ GOJBIIAMH HHTEPBaJIaMH, Crja)XHBaHHe
NPOU3BOJUTCA NPH NOMOILH NPHOJHKEHHOH (PYHKUHH, KOTOpas YYHTbI-
BaeT MATb COCELHHUX OpAHHAT:

1
35(—3,, + 12y, , +17y,+12y,,, —3y,,,).

Ata QyHKIHA NO3BOJAET YCTPAHHTb Pa3GpPOCaHHOCTL TOYEK H elle
GoJiblile Cryla’KHBaeT JOoMaHbe JHHHH.

HEO,I{HOKpaTHOE H MnocjenoBaTeJibHOE CrJaaXHBaHHe JIHHHH KoJe-
GaHuii Kakoro-a1ubo fBJeHHs Ha3blBaeTcd aHAJH3O0M CrJaxH-
nzannsﬂ,) uaH rpadUuecKHM aHaJH30M NEepPHOAMYHOCTH KoJeGaHus

pHc. 54).



rFraasa 7

BOJA B 3EMHOH KOPE

PacnpejneneHne BOjbl B 3eMHOH KOpe

[loxzeMuble BO/IBI TECHO CBfI3aHbl C FOPHBIMH IOPOJAAMH H I'e0JIO-
rHYECKHMH CTPYKTYPaMH, B Npejesax KOTOPHIX OHH 06pasyior BOJO-
HOCHble TOPH30HTHL. B 3eMHOH Kope He/lb3ss HAHTH TrOpHbIE NMOPOJIHI,
KOTOpHIE He 3akjiouanu Oul B cebe Bosy. Tonuaiimas ceTb BOJIOCHBIX
OyCTOT TPOHM3LIBAET KaxK/Aylo ropHyio nopoay. «Boaa oxsarthiBaer,
NPOHHKAET HACKBO3b, KaK IUIeHYaTas rybka H Kak map, BCIO 3eMHYIO
Kopy. .. HeynusurenbHo mostoMy, 4to Bcerzia u Besfe, rae Obl Mbl HH
CTa/i MPOHHKATh B 3eMHYIO KOPY, HH CTaJH GypPHTb, — Ml BCTPETHM
B KOHIle KOHLIOB BOAY B KameJIbHO-XXHIKHX ee Maccax», — IpHBeJIeH-
HEle cjoBa npuHagiexar B. M. Bepuajackomy, OCHOBOTONIOMHHKY
yueHus o reocepax. 10 yueHHe umeer GOJIblIOEe 3HAYEHHe JJIA mpa-
BHJILHOTO MOHUMAaHMsl YCJIOBUH HAXOXKAEHHS MOA3EeMHBIX BOL B pas-
JIHYHBIX 000/I0YKaX 3eMHOro lapa, OTIHYyaroUHxca (hH3HKO-XHMHYe-
CKHMH CBOHCTBaMH, TeMIepaTypoi H JaB/eHHeM.

Orpomuoe 3HaueHHe AJs THAPOreoJorHH HMeer Ouocepa (06-
JlacTh KU3HK). Bosblle NoJOBUHLL ee MACChl COCTOUT H3 BOIHHIX pac-
TBODOB, & TAKXe U3 TBEP/bIX U ra3oobpasHblx (a3 BOJHL.

Xapakrep 3eMHbIX 000J1049€K NOJ cymei W NoJ OKeaHOM pasjHYeH.

TpupoaHbie BOJAH, pa3BAThHIE HA 3eMHOH NMOBEPXHOCTH H B 3eMHOMH
Kope, mpeacTasasioT coboii enuxoe neqoe. ©. I1. CaBapenckuii (1946)
OTMEYaJl, YTO BCIO TY 4acTbh 3€MHOH KOPHI, B KOTOpPOH IO TePMOAHHA-
MHYECKHM YCIOBHSIM MOI'YT CyLIECTBOBATb MPUPO/HLIE BOMHI, CJEIyeT
paccMaTpuBaTh Kak MOJA3EMHYIO rHapocepy, pasBHBAIONLYIOCS BMe-
cTe C 3eMHOll Kopoit H HasemHo#t rHApoctepoil. [To sTomy nosoay oH
nHcas:

«['uaporeosiorusi He MOMeT paccMaTPHBAaTh MOMI3EMHYIO THAPO-
ctepy OTIENBHO JJIS1 BEPXHEH 30HLI ee H OTAEJbHO JUIst HHXKHeH. Boatbl
ruapocdepsl JOMKHE COCTABJATL OJHO IleJsoe, HEPasphIBHO pasBH-
Baioleecsl BO BpeMeHH. Mano Toro, noj3eMHyio ruapochepy Helbas
paccMaTpHBaTh OTHEJbHO OT HA3eMHOH, TaK KaK MoJ3eMHLle BOJbI
BEPXHHX 30H 3€MHOH KOpHI HEeNnocpeICTBEHHO CBf3aHbI C MOBEPXHOCT-
HBEIMH BOJIAMH».

Kampas reocepa xapakrepH3yeTCs ONpPefe/IcHHEIM PaBHOBECHEM
MOJIEKYJl 1 aTOMOB, KOTOPbl€ CTPeMATCH NMPHHATL TO WJIH HHOE YCTOH-
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4HBOe JMHAMHYecKoe cocTosiHHe, B pasimunbix 060J0YKax NOKHEI
BCTPEuaThesi pasinyHbie (POPMbI BOJBL.

B ofsactax, B KOTOpLIX HAXOAATCH BOJABIL, TeMrepaTrypa KoJge6-
sercst ot —93 po 1200° C, 1. e. B uHTepBaJie modry 1300° a naBienue
MeHsieTcA OT HEMHOTHX COTHIX joseit armocepsl o 30000 arx.

Boaa, 3anosHAIONas NOPEl M MYCTOTHI FOPHBIX NMOPOJ, MOXET Ha-
XOIHTBCA B TPeX arperaTHbIX COCTOAHHAX: Mapoo6Gpa3’HOM, KHIKOM
u TBepaoM. B Buje nmapa oHa coaep:KHTCA B CBOOGOJAHBIX OT MKHAKO¥
BOJBI MyCTOTaX; NPH 3TOM OHA HAXOAHTCA B MOCTOSHHOM MOABHIKHOM
PaBHOBECHH ¢ APYrHMH BHIAaMH BOJILI B [TOPOAAX H C ee MapaMy B BO3-
ayxe. J)Kunkaa Boja 3anoJiHAeT MOPhI, MYCTOTH HJK TPeIlHHb B rop-
HHIX TMOPOAAX HJIM BXOJAMT B COCTaB MHHEpaJsIoB, YUacTBYsl B IOCTPoe-

Pue. 55. Pacnpeneneﬂﬂe BOJBI B BEpPXHEH 4acCTH aeMHoﬁ KOPBI

I — 30ma HacHWeHHs; 2 — 30HA a3panuK; 3 — NOA3OHA NOYBEHHLIX BOA; 4 — NPOMEXYTOUHAS
noasona; & — Kanuaasphaa obonouka; 6§ — Goaoro

HHH HX KPHCTaJJIHYeCKOH pemeTKH. Boma B TBepIOM COCTOSIHHH IMPH-
CYTCTBYET B IOpOjax, UMelUHX TeMuepaTtypy Huxe 0°

UYacTe BOABI B MOpax M NYCTOTAX HACTOJBKO TECHO CBf3aHA C 4Ya-
CTHIAMH NMOPOJIbI, YTO HE MOMKET NMepeMellaThCs O AeliCTBHeM CHJIbI
TsoKecTH. TakoBa, HampuMep, Boja THAPATHEIX 0GOJOYEK, HMelollas
Gonpioe 3HayeHHe B (HOPMHPOBAHWM (PH3HUECKHX H MeXaHHUYECKHX
CBOHCTB TVIHHHCTHIX TOPOJ H Ha3kiBaeMasi B TPYHTOBeNeHHu ¢ H 3 H-
YeCKH-CBf3aHHOI BOLOI.

BepxHiolo uacTh 3eMHOH KOpbl, ¢ TOYKH 3pPEeHHsl pacnpeleneHHs
MOJ3eMHBIX BOJ, NMPHHATO AEIHTL Ha JBe 30HBI, BeCbMa HepaBHbIe IO
MOLIHOCTH: 30HY a’paliHd M 30HY HachbllleHds (puc. 55).

B sone aspanum, Koropas npeacrasjsier coGoit GydepHbIil caoi
MexAy atMmocepoil u MoA3eMHO# THApPOCHepoH, MYCTOTHI M MO
MPOHHIAeMbIX NOPOJ He BCerja H He Be3/ie 3amoJHeHsl BOJOi. 31ech
HHXKE@ T[OYBEeHHBIX BOJ, HAXOAAUMXCA B CJIOMKHOH B3aHMOCBA3H
C PACTHTEJILHOCTBIO H OPraHHYeCKHMH BelleCTBAMH, NPOHCXO/IHT Bep-
THKaJIbHOe TNpOoCauyHBaHHe aTMOC(epHOH BJATH HJIH TOBEPXHOCTHBIX
BOJ M MOIYT BO3HHMKATb CKOIWIEHHSI TOJBKO BPEMEHHBIX HJIH Ce30H-
HBIX BOJA (BepxoBojKa).

B 3oHe HachileHnsi mopojibl 3alOJHEHHl BOJAOMH, KOTOpas HaXo-
AHTCA HOJ THAPOCTATHYECKHM JAABJICHHEM.
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BepxHsif TPaHHIlA 30HbI HACHILEHHS ONPEENAETCS MONOKEHHEeM
gepKa/ia TPYHTOBBIX BOJ, a HHXHssl— TePMOAHHAMHYECKOH obcra-
HOBKOI1 3eMI0fi KOpLL.
~ [panuua Mexly 30HOH HACBILEHHS H 30HOI a3pPalHH Onpejessier-
"¢ rayOHHON 9PO3HOHHOrO Bpe3a W 3aBHCHT OT reorpa@UuecKux ycjo-
BHil, KOTOpble 3aKOHOMEpHO MEHSIOTCSl OT MOJKCOB K 3KBATOPY.

B Esponeiickoit yactn CCCP cpeansia rnyGuna sepkajia rpyHTOBBIX
- BOJL MOCTEMEeHHO yBEJHUMBAeTCA ¢ cesepa Ha lor. B 3oHe Tynip oua
[OYTH COBMAajaer ¢ 3emHoil noBepxHocTblo. B MockoBckoit ofaacth
- oHa KoJebaercs ot 6 10 25 KA.
~ HuxHIOW rpaHunily pacnpocTpaHeHus NMOJ3eMHHIX BOJL YCTaHOBHTh
SHAUKTENILHO TPY/lHee; yalle BCero ee NMPOBOAAT NPeANnOJONKHTENBHO,
Ha ocHoBaHHH OOLWHX cOOBpaXKeHHit O reoJIOTHYECKOM CTPOEHHH 3eM-
#oil Kopbl. Toulo ee MOXKHO ONpeAeaHTh TONLKO C NOMOLLbIO IYyGOKHK
CKBaXXHMH HJIH BbIPaGOTOK.

ITo reotepmuueckum ycaoBuaM Ha rayGune 12 xm Temneparypa
AoJ/KHA ObiTh GJH3KONA K KPHTHYecKOH Temnepartype Boanl (364°) n,
CAE/0BATENbHO, TEOPCTHUECKH, BOJA B XKHAKOM COCTOSIHHH MOXET
cyiecTeoBath A0 ray6unsl 10—12 ka u paxe Gosee, Tak Kak npH
6OJILLIKX JaB/ACHHAX KPHTHYECKas TeMrneparypa 3HAuHTeJIbHO MOJHH-
. MaeTcsl W BOJA MOMKET HAXOAHTbCA B NEperpeTtoM cocTosiiMu. B neii-
. CTBHTE/NIbHOCTH, OJHAKO, ry6WHA pacnpocTpaHeHHs CKOMIEHHH Ka-
TeJbHO-KHAKOI BOALI 3HAYHTENbHO MeHbILE.

Mexkny cnocoGHOCTBIO BMELLATh BOAY H riyOHHOI He HaGJII0faeTcs
OpPSMOI 3aBUCHMOCTH, XOTSl OObIYHO MOPHCTOCTB C IVIYOMHON YMeHb-
waetcst. OueHb NJOTHBI 6e3BOAHBIH FPaHUT MeCTaMH BCTpevaercs Ha
[OBEPXHOCTH, & BOJOHOCHbBIC NEeCYaHHKH HHOrJAa saJjierator Ha I‘JIYGH-
HAX B HECKOJILKO COT M Jla)Ke ThICAY MeTPOB; GYPOBEIMH CKBAXKHHAMH
BOJOHOCHBIE TOPH3OHTHI GbLIK BeTpeueHsl HA TyOuHax okoso 2000 .

. C TouKku 3peHusi pacnpeneseHust INOA3EMHLIX BOA Le/ecoo6pasHo
B BepxHeil 4acTH 3eMHOH KOpPbI BBUISJIUTH JiBa 3Taa, KaK 3TO nIpen-
aaran A. [1. Kapnuuckuit. HuxxHHI 3TaX, CJIOXKEHHBII NJIOTHHIMH
MeTaMop(H30BAHHLIMH NOPOJAMH, TPAHHTAMH, THefcaMH H CJaH-
aMH, MpakTHUYECKH npeacTaBisfeT co60H BOJOYNMOPHOE OCHOBAaHHE;
Mo/13eMHblE BOJbl 3aKJ/IOUeHbl B HEM B OrPAHHYEHHBIX KOJHUECTBAX.
B npegenax ApeBHMX ILIUTQB, BLICTYNAIOLIMX HA NOBEPXHOCTb (MMO-
no6uo BanrufickoMy mMTY), NOA3eMible BOAbI BCTPEYAIOTCH JIHIIbL
B PaspyIlLeHHOH YacTH KOpbl BbIBeTPHBaHHs. B mpenenax anbnuiickoii
06/1aCTH, B 30HaX PasJOMOB, BO3MOXHO JBHXKEHHE BOCXOASIUHX Tep-
MaJIbHBIX BOJ, HO caMu GJIOKH MOpPOJ HHMKHEro 3Taka BOJXOYNOPHBIL
« Bepxuuil 372X, Cl0XKeHHBI OCaJOYHBIMH TOJILAMH, 3aK/louaer B cebe
KpynHble GaccefiHbl NOA3EMHEBIX BOL.

B BeprukanbHOM pa3spese BepXHEro 3Taxa MOXKHO BbIIEJNHTh TPA
FHAPOTeOIHHAMHYECKHE 30HBI MON3EMHBIX BOJA, KOTOPHIE Xapakre-
PH3YIOTCS PA3/IHUHBIM B3aHMOOTHOIIEHHEM C BOJAMH 3€MHOH MOBEpX-
HOCTH: 1) BEDXHIOI0 30HY HHTEHCHBHOrO BOAOOOMEHa, 2) CpemHIo
30HY 3aMe//IeHHOro BojJoo6MeHa W 3) HHXKHIOI 30HY BechMa 3aMesl-
Aeqdoro Bojoo6mena (taba. 18). MuTeHcHBHOCTE BOZOOGMeHa OKashi-

3 A. M. Opuunnukon 113



Ta6aunuma 18

HaporeoaHHaMu-
YECKHEe 30HBI

eonornueckue
CTPYKTYPH

eHeTHYECKHH THN
H XHMHUYECKHH
cocraB BOABI

O6man xapaxre-
PHCTHKa BOJAbI H ee
[IpHMEHEHHE

30Ha HHTEHCHBHOTO
BOAOOGMEHA

30Ha 3aMeaeHHOr0
BOJlooOMEHA

3oHa BecbMa 3amel-
JeHHOro Bojoobme-
Ha (B Mmacwrabax
reoJlorHyeckoro
BPEMEHH)

Buictynawoume mac-
CHBBl JIPEBHHX TO-
O H TNOJHSITHA.
ACKPHITHIE H CHIb-
HO NPOMBITHIE

CTPYKTYPb

Kpaesrie wacth non-
HATHH K Gosee ray-
Goxue yacTH moay-
PACKpHITEIX CTPYK-
TP

[ny6okne 4acTH
BrajaHH. 3aKphIThIE,
ciabo  npombiBae-
MBIE CTPYKTYPbl

Bonui cospemennbie,
armocgeproro npo-
HexoxaeHus. Boasl
THMA BbILENAYHBA -
HHA, 10 COCTaBy
rujapokap6oHat-
Hbie, B3aCyLIIHBLIX
obaacTax — THNA
KOHTHHEHTaJabHOTO
3aCOJEHHs, MNOBbI-
LWEeHHOH MHHepanH-
3alHH

Bonwl dpesnue, no-
CTENeHHO BhITECHAE-
Mbl€ MOJOABIMH BO-
AamH, pasvoobpas-
HOr0 XHMHUYECKOro
cOCTaBa, w4acTo ¢
60JbIIHM COAEPMa-
HHEM ra3a H pelKHx
3]1E€MEHTOB

Boawsl o4ens Opes-
Hue, norpebGenHble,
Nno COCTABY XAOPHI-
HO - KaJbLHEBO-HAT-
pHEBLIE,  MECTaMH
OKOHTYPHBAIOLLHE

HedTAHbIC 3aJEKH

Boast  mpemmyue-
CTBEHHO  npeciuie,
HCNONb3yeMble 1as
IIHTLEBOTO, X038~
CTBEHHOrO H TeXHH-
4YeCcKoro BoOAoCHAG-
HEHHs

Boael  npenmyine-
CTBEHHO MUHEPaNb-
Hble,1euebHOFO 3Ha-
yeHHs

Boxbl  npeumyue-
CTBEHHO BHLICOKOMH-
HEepalH30BaHHblE —
paccoas. NpoMbiui-
JEHHOTO 3HaueHHs,
HCHOJAb3YyeMble A
Ao6GuIun conel, 6po-
Ma, HOAA M APYTHX
3EMEHTOB

paeT GoJiblIOEe BAHAHHE H Ha (POPMHpOBaHHE XHMHYECKOro COCTaBa
BOA. B nepsoii 30He pa3BuTHl NPEHMYIIECTBEHHO IMPECHbie BO/BI, BO
BTOPOil — MHHepaJbHbie, B TpeTbell — paccobl. Hanbosee noapobHo
BhIZesieHHe Tpex 3ou obocHosasa H. K. Mruarosuu.

[IpoBeneHue rpaHul, MexKay STHMH 30HaMH Tpedyer yyera MHOrO-
YHCJEHHBIX (DPAKTOPOB M aHAJIH3a reoJOrHYeckoi Heropud. B uacTHO-
CTH, pacrpeeseH e MOA3eMHBIX BOJ 3aBHCHT OT 0COGEHHOCTElH re0JI0rH-
YeCKHX CTPYKTYP H OT CTENeHH HX 9pO3HOHHOro pacuienennsi. Kpynusle
BIIaAHHBI IPe/ICTaBsIOT co60ii GaccefiHBl apTE3HAHCKHUX BOJ C Xapak-
TEPHBIM pacrnpeiesieHHeM MOA3eMHbIX BOJ IO XHMHYECKOMY COCTaBy:
rapokapOoHaTHEIE BBEPXY, cyJb(aTHble B CPEAHEH YacTH H XJIOPHI-
Hble B HHXHell uactd. [IofHSATHA MOryT paccMaTpHBaThbcs Kak pac-
KpbIThie CTPYKTYPHI, CH/IBHO NMPOMbIThie MOJA3eMHbIMH BoiaMH. B rop-
HO-CKJIauaThlx CTpPaHax, NpecTaBJfAiolHX co00ii NPHNOAHATHE H
ray6oKO JpPEeHHPOBAHHHIE TIeOJOTHYeCKHe CTPYKTYpbl, Habuionaercs
HauboJlee CJOXKHOE COOTHOLICHHE MEXJy PasjHuHBIMH soHamu. Hacto
BOJOHOCHEIE CBHTBHI, BBICTYNAIOIIHE HA BBLICOKHX abCOJIOTHBIX OTMET-
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ARampop#a ropg o - &%k ﬂadwamne‘ caopykenue

Kpueman-
Auseckud :
maccal Apmeauahnchkue baccedns -

CA' .2 [ 15 B B ---¢

Puc. 56. Cxema 30HaJAbHOCTI® MOA3EMHBIX BOL

71— jpeBHHA OTHOCHTE/bLHO BOLOYI guuk @yHIAMEHT, ¢ NOIIEMHBIMH BOAAMH B KOpe BLBETDHBAWMA M B 30HaX pasnomoB; 2— mMoa0OLblE ShMYIHBH 3 — XA0PHAHO-KaAbUHEBO-HATPHEBbIE pPACCOAB 30UbL
BecbMa 3aMeaNeHHoro BonoobMeHa; —0 MHHePAALHLE BOAB 30HB JAMCANEHHOrO BOAOOOMEHA; 4 — XAOPHAHO-HATPHEBLIE; § — cyabhaTHO-KaabIKeBbe; 6 - rHApoKapoOHATHO-HATPHEBHE W XAOPHAHO-rHAPOKAD-
6GOHATHO-HATPHEBBE; 7 — NPCCHbE BOALI 30HL HHTEHCHBHOTO BofooGmeHa; § — ypOBeHb BOAMW




Kax, COSNAIOT B 06/1ACTsIX MHTAHHSA YCIOBHSA V15 TIy6OKOro NPOMEIBA-
HHS1 CBOMX MOrpyeHHbIX uacreit. [103ToMy Boabl B HHX MeHee muHe-
Pan30BaHHbLIE; HA/l HHMH MOXKHO BCTPETHTb FOPH30HTHI ¢ 60JIee MHHe-
paJjn3oBaHHOl Bosoii (puc. 56).

Mopucrocts ropurx nopon,

IMoprcToeTs ropabix nopox 00YCJIOBJIHBAET BO3MOKHOCTE npucyT-
CTBHS MOA3EMHBIX BOA B 3eMHOII KOpe,

Ilpu rugporeosioruyeckoii ouerke FOPHBIX MOPOJI HHOTAA PasJiH-
9aI0T CKBAXKHOCTb H nopucrocts. [Tox ¢ k BAXHOCTBIO MOPOJ Mmo-

HHMAIOT HaJlH4uHe B HHX ITyCTOT, HE3ABHCHMO OT HX pasMeDoB, GOpMH
H npoHCXoxkaeHusA. I'opHele mOpoan MoryT o6aanats IBYMSI BHaMH
CKBAXHOCTH: OHH MOTYT GBITE Pa3GHTHI KPYNHBIMH TPEUHHAMH H 3a-
Knouath B ceGe GoJblIHe MyCTOTH, a BHYTPH GJIOKOB 1OpPOJ, Orpai-
YEHHLIX TPELIHHAMH, MOTYT CYyIIECTBOBATbH MeJIKHe nopel. CoBoKyn-
HOCTb TeX M APYTHX COCTaBJsET OGILYIO CKBAXKHOCTD nopojsl. ITo p u-
CTOCTDH IO HA3HIBAIOT TOT BHA CKBAXHOCTH, KOTOpEIH 06ycioBaen
NOpaMH, T. e. MEeJKHMH NPOMEXyTKaMH MEXIY YacTHUAMH MOPOAHI.
Oxnako, mo cpasuenuio c Pa3MepaMH 3eMHOH KOpBI, name cambie
KPYMHEBIE NYCTOTEl NpeACTABASIOT coBail TOPRI; NIO3TOMY TePMHH MOPH-
CTOCTb MOXKHO NPHMEHSATH KO BCEM nycTOTaM, HEB3HPas Ha HX Pa3MepHI.

Iopucrocts 06b1uno yObiBaeT ¢ nosepxuoctH Bray6e 3eMad. to
CBfI3AHO C MOCTENEHHLIM yBeJHYEHHEM AAaBJIeHHs, C NPOLECCAMH BHI-
EETPHBAHHA Ha TOBEDXHOCTH H C LeMeHTauHel OyCcToT Ha ray6Guhe.
Ceeaennst 0 nopucrocty TOPHBIX IOPOA NpHUBeAEHH B Ta6J1. 19, cocras-
Jennoii I'. A. MakcumoBHueM na ochoBanuy Goasee 2572 onpenenennii.

OxnHako He TOABKO MOpHCTOCTD OnpenessieT BOLOOOHIEHOCTL Teo-
JIOTHYECKHX CTPYKTYP. ‘['uaporeosorunyeckue YCIOBHSA 3aBHCST OT JH-
TOJIOTHH, CTENeHH TEKTOHHUECKOil HapyueHHOCTH TOPOJ M AHHAMHKH
MOA3eMHEIX BOA. JIyumnmu KoasekTopamu mis TIOA3EMHBIX BOJX CJIy-
KaT: PBIXJIblE YETBEPTHYHBIE OTJIOKEHHS — aJIIOBHANbHbIE H (hJItO-
BHOTVIAILIHA/IbHBIE TAJ@YHHKH M TIeCKH; JIaBhl TY(bl; H3BeCTHSKH;
NMECYAHHKH; TPELIHHOBATHIE H3BEpIKEHHble TIOPOAiEl, OcobeHHO B Kope
BLIBETDHBAHHSA H B 30HaX Pas3ioMOB.

Xapakrep nycror TOPHBIX NMOPOJ 3aBHCHT OT MHHEPAJOrHYeCKOro
COCTaBa NoC/IeHHX H (DH3NKO-Te0IOrHYecKHxX NPOLLECCOB, ONpeaesio-
LIHX MPHPOAY CLemJeHuiH MEXNy 4acTHUaMH, GopMHPOBaHHe CBOHCTS
TOPHEIX TOPOJ H HX JasibHefilllee H3MeHeHwue,

Ilpunsto pasnuyars:

1) kanunaaspuyio CKBAaXXHOCTb, HJIH TIOPHCTOCTb, KOTAa JHaMeTp
nop Menee | mm winm mupuua TPEIIHHOK MeHee 0,25 mm (cy6kamu-
JIFIPBI, €CJIH pasMephl KPyrJbix nop menee 0,0002 xum, a Tpemunok —
meree 0,0001 mx)

2)" HosjnpesatocTs, KaBepHO3HOCTb M MEJKYIo TPEUIHHOBATOCTh;

3) sakapcToBaHHOCTB M KDYIHYIO TPeILIHHOBATOCTE,

Paznuune s PasMepax nop BaKHO ¢ TOYKH 3peHHst YCJIOBHI mepe-
ABWKeHHs Bonbl. B nycrotax sroporo u TPETBErO THIOB BOJIa NepeMe-
MMAETCH, MONYHHSIACH CHIIE TSXKECTH; B KamHJISPHEIX NIPOMEXKYTKax

8%
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Ta6anwua 19

Uyeao! Ilopucrocte B % | Beero
Cpynme nopox | Mopom w e | 1P AKCHT AN | cpes. 010
nuit | was | wan | " | i
Caexune 0CagkH Mabl ramHucteie >18 ! 90,0 19.83! 50,0 | >18
Mousn TOD®. 1 1vsrsay iyl agls >4 | 89,0 | 76,0 | 80,0 >51
Pasanunbie Tuns mous| >50 | 65,0 | 43,75 55,0
[Mopoas  Bepxuei (T AR e >267 | 48,0 | 17,33 35,0
S ARt Jlgce, néccoBuanbie
Pl CYMHHKH .|>282 | 59,06| 35,3 | 45.0
[Moxposuste cyranuxn| >94 | 50,0 | 24,23 35,0 |>968
Famte: 3\ >321 | 55,0 | 18,30| 35.0
Hasectkoene Tydsr |- >4 | 32,2 | 20,2 25,0
Meckn peixavie . . .| >5¢ l 50,9 | 26,4 | 35,0
Meckn ynaotnennsie | >46 [ 20,5 | 11,2 | 25,0
Ocanounsie noponw| I | Mecuannkn xaitnososn
H Me30304 . . . .|>683 | 42,0 2,23 20,0
IMecuaunkn naneosos [>110 | 26,5 1,09 101'36
H3sectuaku HOpH-
CTHE o b ot >76 | 34,0 021 50
JlonoMHTHl m)pucmel >9 1] 33,0 1,5 5.0
Taunst naatdopym . . |>273 | 54,93 | 17,23 | 40,0 |>1337
Il |Taunet  cxaapyaTeix
obaacreil >28 | 50,8 | 10,4 | 20,0
IMaotubie ussectnsaku| >7 | 6,9 0,2 3,0
0O B (o SATOL AR LR TR IR >4 | 6,0 0,1 3,0
AHTHADHT . . . . . >1| — e 1,0
IV ¥ ] bt « il >2 — ] 4,0
VIR a5 hur i AN >33 | 55,0 3,281 30,0
N OBOKE - aiih o bell >10 | 49,0 | 20,0 | 35,0
Hundyaopunas semnn .| >1| — — [ 91,0
|
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Iponoamenne Ta6anum 19

Yucno|_Tlopuctocts B Y [ Beero
Ipynnst nopon IMoponst 1 wabt ?1252: prsse fenrergll 7 3’;}1’::
umit | was | wan | " | hni
MeTtamopduueckne Caanubt raunnctsie . | >14 | 10,0 | 0,49 4,0
et Cnanubt kpoBeaphbie | 59 | 1028)| 1,16 | 4,0
Chanusl xpemuncroie | >2 | 091 0,85 1,0
MpaMmop: : 1« v ¢ 9,4 >7( 60 |0,11 1,0 | >91
Keapumter . . . . . >5( 34 |0008( 1,0
Fpeficw . . . . . >2| 24 |03 1,0
Aupubomntst . . .| >2| 1,1 |09 1,0
- Kucavie napepixcen- { Noppupurer . . . .| >9| 673038 | 2,0
. C "orond donomnTel . . . . . >7| 389|117 | 20
>75
I panurer . . . . . . >50( 1,9 (002 | 1,0
CHEHHTH . . . . . >7| 28 [ 05 1,0
~ Ochostnie n3gep-i | | Dbdysnser . . . . . >19| 60 | 06 2,0
WEHHHIE MOPOIBI 299
I {Uutpyanst . . . .| >10| 2,0 | 0,65 1,0
| ' l ] f > 2572

. Ha nepeJBHIKEHHE BOJIEI OKA3bIBAIOT GOJIbINOE BJHSHHE BOTHYTble BOA-
Hble MeHHCKH. B MesIKux mopax Bojaa HaxOAMTCSl B MPOYHO CBA3aHHOM
COCTOSIHHH H YIeP)KHBAETCSH MOBEPXHOCTHIO YACTHIL MOYBH HJIH TOPOIBL
(neaktupusle nopel, o H. A. Kaynsckomy). HepoBHoctn crenok my-
CTOT, WX H3BH/IHCTOCTb M HEMpPaBHJbHEIE OYEPTAHHA YCHAHBAIOT Tpe-
Hue. CxemaTHueckoe H306paKeHHe PA3JHYHBIX THMOB MYCTOT B MOPO-
~ Iax H 3aBHCHMOCTH MOPHCTOCTH OT CTPYKTYPHI MOPOJAHI MOKa3aHO Ha
pHc. 57.

Ilpu W3yyeHWH MOPHCTOCTH OCANOYHBIX MOpOX HeoGXomaumo obpa-
WaTh BHMMaHne Ha: 1) QopMmy © pacrnonoXkKeHHe COCTABJSIONIHX
YacTHIl; 2) cTeneHb MX OTCOPTHPOBAHHOCTH; 3) LEMEHTALHIO H YIJIOT-
HEeHHe, KOTOPHIM MOJBEprajach nopojia nocie OTIOKeHHs; 4) BbIHOC
MHHEePaJbHOrO BEUleCTBa BCJIEACTBHE PACTBOPEHHS UHPKYJIHPYIOIHMH
BO/laMH; 5) HalHYHWe Pa3JiOMOB H TPELIHH.

B u3BepxeHHLIX MOpPOAaX MOPHCTOCTb HOCHT HHOH Xxapakrep. Bo
BpeMs 3aTBep/leBaHUS H3BEPIKEHHBIX MOPOX BHYTPH HEKOTOPBIX KpH-
CTa/MI0B 06pasyiorcss HeGOJMbIIKHE MOJOCTH HJH MY3EIPbKH, a MEXAY
KpPHCTa//IaMi — HeGoJibiliHe ITyCTOThI, 3aNoJHEHHbIe BOASHLIM NAapoM
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HJIH APYTHMH rasaMH. B BepxHeii wacTH J1aBOBOro moToKa BCJIeACTBHE
BHIG/IHHS [apa MJH JIPYroro rasa 4acTo 06pasyioTes OKpyribie
Ny3bIPH H ITYCTOTbI 3HAYHTEJbHBIX pasmepos. MHorAa sTH nysbipn Ha-
CTOJILKO MHOTOYHC/IEHHBI, YTO TMPHAAIOT MOPOJEe OYeHb BHICOKYIO MO-
puctocTb. Jleopmannu TBepAoi a3kl H3BEPMKEHHBIX MOPOA Bhipa-
JeHBl MHOTOYHCJEHHBLIMH TPellHHAMH H Pa3JIOMaMH.

Puc. 57. THnbl MOPHCTOCTH TOPHBIX NOPOX

1 — CcXaaAbHAR NOPOAA © OTACABHLIMH CTPYKTYPHBIMH MOPaMM W TPewMHamu; 2 — Ta e Nopoxa
€ NMOPHCTOCTHIO, YBeAHuIMBWEACS B Pe3yablate NPOUECCOB BbiReTPHBanus; J — KasepHO3Had nopoaa
€ KPYNHBLIMA NYCTOTAMH, NOABLPrAIOWAACH BbllLLEJAHUHBAHKIO H PACTBOPEIHIO; 4 = PLXadfA necyaHas no-
PO4a € OTHOCHTEALHO XOPOWIO OTCOPTHPOBAHHLIMK SEPHAMH W BLICOKOR MOPHCTOCTHIO; § — prxaas
necyaHas nopoaa c Manoh NOPHCTOCTbI0 BCAEACTRHE HEPABHUICPHHCTOCTH: 6 - necuanasn nopoaa
€ MaAUH NOPHCTOCTBIO B PE3YALT.Te 00pA3OBAHHA HEMENTA NOP M o0pacTanus; 7— ABCCOHHIHAR NOPO-
A2 C MHKPO- H MaKponopucTocTsio; 8- MHKPOIOPHCTAN I'HHHCTaA M0poaa; 9 — ranHKcTan nopoaa
© Maaok NOPHCTOCTHIO BCACACTBHE YMJAOTHEHMA. [locaeanue TPH THNA NOKa3aHLl C yBeAHUCHHEM

Onpenenenne nopHcTocTH. BesmunHa MOPHCTOCTH Onpejesfercs
oTHOLeHHeM o6beMa nycToT K 06beMy Beeil MOPOAB B CYyXOM COCTOS-
HHM M BBIPAXKaeTcsl B AOJAX €IHHHIbI (KO9()(HLUHEHT MOPHCTOCTH)
wau B npouentax. [loposa cuuTaeTcss HacCHILIEHOH, ecqH Bce ee
AyCTOTHI 3aMOJIHEHB! BOAOH. B HackIleHHOIT MOPOje MOPHCTOCTh NpaK-
THYECKH H3MEpSAETCs MPOUEHTHBIM COAEPIKaHHEM BOJbL.

Hanpumep, Hago onpeaejHTb NOPHCTOCTh KDYMHO3EPHHCTOTO
necka. Jlaa atoro smuk (pasmepom 0,5 X 0,5 X 0,5 ) ¢ samnakie-
BaHHBIMH ILEJIAMH 3aNOJHAIOT NMECKOM, NMOC/e Yero HaJHBaiOT B Hero
soay. [lpeamonioxum, uro B Hero Bouwio 50 2 Boawl; TOrjga mMopHc-
TocTh GyJer paBHa:

05T 005 "
350808 — 0,125“‘0'4 uan 40°,.
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B n1a6opaTopHBIX YCJAOBHAX MOPHCTOCTh OTpeNesIfeTc Ha OCHOBA-
HHH M3YUeHHs YNeJbHOTO H OGBEMHOr0 BECOB MOPOMAbL.
VieabHbM BeCcOM Y Ha3bBaercs OTHOLIEHHE Beca YacTHIL
nopozsl g K ux o6bemy (Ges mop) Vi
: ‘4

Vi
- O6beMHHM BECOM & Ha3bIBAaeTCHd OTHOLIGHHe Beca 9a-
- ¢rHIL g K oObeMy nopojabl BMecTe ¢ nopamu V:

3= iv :
O6nem nmopoau V =V, 4 V,, otkyna o6wvem nop V, =V — V,
lopucTocTs n paBHa OTHOWIEHHIO o6beMa nop K o6beMy NOPO/L:
Vi
v

=

WJIH B nponeHTax:
n—="".100%.

Oua moxer GbITh TAKMKe BHpaeHa CJeAyIOLHM 06pa3oM:
B
n—(l — ) - 100%.

Meronnka onpefeNeHusi YAEGJbHOTO Beca H IOPHCTOCTH TOPOJA
noApo6GHO H3JaraeTcsl B CHelHaJbHBIX PYKOBOJCTBaX. Y/eJbHblil Bec
~ mecka oOBYHO onpene-
- JIsieTCA € NOMOILbIO MHK-
~ Hometpa. Bousee yHuBep-
CaJIbHBIM METO/OM, MNpH-
TOAHLIM H /sl CBA3HEIX
H CLEMEHTHPOBAHHBIX MO~
- poA, pasMOKaloIHX H 5

pasbyxaiomux B BoOje,

TG MaTOR, Hpensa- Puc. 58. Baumsnue pacnoJoXeHHs LIapPOBBIX
PHTEIBHOTO  mapadHHu- 3epel HA BEJHUMHY TOPHCTOCTH

poBaHuga oﬁpaaua (c yue- A — nanmenee NJ0THOR pacnojoxeHue;

TOM Oﬁ'bEMa 3AHSATOrO B — nauboaee naotHoe PaCnonOKeHue

napacpuuom).

e BeanunHa nopHCTOCTH OCa/OYHBIX 3ePHHCTHIX TOPOJ 3aBHCHT OT
pacnooxeHus: 3epeH. YroObl y6eauTbcss B 3TOM, PacCMOTPHM IBa

HAEa/NbHBIX CIYYasd YNakoBKH MPABHJIBHBIX I[IAPOBHIX 3epeH: HaHMe-

Hee NJIOTHOe pacnoJioxeHHe — no KyGy, u HanGojiee MJIOTHOE pacno-

- AOXKeHHe — 110 TeTpasapy (puc. 58).

6 Ilhs nepBoro ciyuyasi MOPHCTOCTh MOKer GOBITh MOACYHTaHa IO
opMyJie:
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-Jlas retpasjpa
n=10,26.

CnefioBaTe/IbHO, J1J151 OJIHOPOJHOTO MECYaHOro 3epHHCTOro TrPyHTa
MOPHCTOCTh MOXKET KoJsebaThest B npejenax 26—48%, 1. e. B cpeitem
oHa pasua 37 %.

. Uem MeHee ONHOPOAHA 3€pHHCTasl MOPOAA, TeM MOPHCTOCTh ee
MeHbllle, TAK KaK OHa YMEHbLUIAeTcs B pe3y/bTaTe 3anoJHeHHs MNpo-
MEXYTKOB MEX/y KPYNHbIMH 3epHamu Gosee mesakumu. Ilpu mior-
HOM 3aMOJHEHHH IMOPHCTOCTh CMECH, KaK NMOKAa3biBAlOT OMNBITHI, MNPH-

Pruc. 59. HekoTopble THNB MecuanblX KOJMNEKTOPOB HHikHero kapGowa IMph-
ypaabst (no Il. [l. Asnycwny). YepnbiM NOKasanbl MOPbI, 34NOJHEHHbIE
6GAKENHTOBBIM NaKOM

1 = nmecok KBapuesslit, n,d, = 23, & =0,33; 2 —necuaHHK Knarueswf, YACTHYHO AOCAOMHTHAH
ponaunbia, Ty (245 prixavix pasnocteR) = 1K, @ = 0,29 3 — necok KBapuesw, "snp = 20,
@ = (,25; 4 — NECOK ANCBPUTOBMIL, nsq, =17, ® = 0,19

GJIM3HTE/BHO PAaBHA NMPOH3BENEHHIO BEJHYHH NMOPHUCTOCTH OTHEJbHBIX
KoMmnoHenTtoB. Hanpumep, umeercsi necok ¢ mopucrocteio n; = 0,40;
no6aBasisi K HeMy Necok ¢ flp = 0,30 B TaKoM KOJHYECTBe, YTO-
6Ll 3amONHUTH Bce MOpH, mosyuuMm ny == 0,40- 0,30=0,12, . e.
gcero 129%.

K BecbMa HeOZHOPOIHBIM TOpPOJAM OTHOCATCS HEKOTOpPble aJuTio-
BHaJIbHBlE H MPOJIIOBHAJbHbIE FaJeuHHKH; HX MOPHCTOCTE HHOrAa Obl-
paer Menee 209%. CroHCTHIE TOPOJILI, COCTOAILNE H3 TOHKHX CJIOEB pa3-
HOIl KDYTTHOCTH 3€PEeH, B €CTECTBEHHOM 3aJleraHiH HMeloT Gosiee BLICO-
KYIO MOPHUCTOCTh, Y€M CMeCh PasJIHUHBIX CJI0EB,

I1. T1. Aenycun u M. A. Llsetkopa, H3yuasi necuansie KoJeKToph
He(DTH, NPHHAMH ISl XapaKTEPUCTHKH MOPOJ JBe BeNHUMHbI: 1.4 —
adexTHBHYIO NOPHCTOCTE H @D — rRApaBIHYecKuil KodhdHIHeHT.
[TepBast Bennumna npepcrasaser co6oii o6beM cBoGoaHo coobuiaio-
mUXCA Mexay co6oii mop, WIH <«akTHBHYIO» MOPHCTOCTh; BTOpas
YHCJEHHO PaBHA OTHOLUEHHIO TepHMerpa HaeanbHoil (UHAHHIpHUe-
CKOH) TOPEI, 9KBUBAJEHTHOH 10 CBOEMY CEUEHHIO CyMMe JeHCTBHTE/ b-
HEIX 1Op B o6pasie, K CyMMe TNePHMETPOR NeHCTBHTENbHBIX TOP
ocJIeAHero.
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Onpepenerne 3(QHeKTHBRON MOPHCTOCTH MPOU3BOAUTCA B LLTH(AX CACAYIOUIHM
. of6pasom. OGpasel noposl TMOJ BaKyyMOM Hachlllaetcs GaKeNHTOBBIM JIAKOM, pa-
. 30TPETHIM 10 TeMMepaTyphl, MPH KOTOPOil €ro BASKOCTH COOTBETCTBYET BA3KOCTH
wediTH nayyaemoro mectopoxaenus. locie npocywnBanus v OxJaaennsn u3 06-
pasia c 3aTBepleBlIAM B nopax GAaKeNHTOM H3roToBJjseTcs IJI0CKONapanienby b
maud. TMog MHKpOCKOMOM Ha BhIfe/eHHOM yuacTke manda H3MepsieTcs naowWais
CeYeHUs OKpAalleHHBIX IOp; JHeJeHHe ee Ha BCIO Miollafb Y4acTKa AaeT BeJNHUYHHY
apdextuBHON TmopucTocTH (pHe, 59).

B sasucumoctn or 3uauenusi [Ty Asaycun u LlpeTkoBa pas6uin
BCE KO/JIEKTOPbl Ha MATh KJI4ccoB: KOJJIEKTophl ¢ 3(QeKTHEHOIH
mopHcrocTeio  Gomee 209, 20—15%, 15—10%, 10—59%, w
menee 5%.

Kaapiii Knace, B 3aBHCHMOCTH OT ()OPMBI MOPOBBIX NMPOCTPAHCTE
KOJJIEKTOPOB H YHCJIEHHOro 3HaueHHsi Kos(pduuuenra P, onn pasye-
aund Ha Tpu rpynnel. K mep-
BOH OTHOCATCA KOJJIEKTOPHI,
uMerompe GoJlee HWAH MeHee
H30METPHYHOE CeueHHe Mopo-
BHIX KaHaJsios, ¢ @ > 0,20; ko
BTOpOil — HMEIOLIHE CcpefHee
gHaueHne @ or 0,20 no 0,10;
K TpeTbeil — XapaKTepH3ye-
Hpecss CJIOXKHOH crpymyp%ﬁ
NOPOBHIX NPOCTPAHCTB («CAa60  pu. 60, Cr R,
nporunaemuie»), ¢ @ < 0,10. i Gg'raa (pnyok'rly.p?’l.n'?_gg;g;gnrllt‘?;)crpau

| A TEOIJ,ODOBH‘{ Ha oOcC- I — nopw, fICHO BuIKMBIE B mnuq;_e;Z—-romme mpo-
- HOBE MHKDOCKOMHYECKOro Hay- ~ °OMHe Kammig s e o 2= e

YeHHS TOPHCTOCTH MNpHIIeN K
BBIBOJY, YTO OCHOBHLIM (DaKTOPOM, ONpeessioNHM BeJHYHHY TPOHH-
IIaeMOCTH TOPHBLIX TOPOJ, SAIBAAETCS XapaKTep MOPORHIX MPOCTPAHCTB,
3aBHCAIIMA OT CTPYKTYPHI NMOPOJKI, THMA LEMEHTA H €ro KOJHYEeCTBa.
B kapGoHATHEIX KOJUIeKTOpax GOJbLIYIO POJb HrpalOT TOHKHE Ka-
HaJbllbl, COeAUHSAIONINE OT/AeabHEe nopbl (pHc. 60), B KOTOpHIX NpH
QUIBTPAILMH MKHIKOCTH NMPOHCXONHT INOTEPS HAMOPA; CJeJOBATENBHO,
BeJIHYHHA @D MOXKEeT BJHSITH Ha OLEHKY MPOHHIIAEMOCTH [VIaBHBIM 06-
PasoM TmecyaHblXx NOpPoJ, HO OHA TEepsieT CBOe 3HaueHHe 1717 GoJib-
MHHCTBA KapOOHATHBIX MOPOJ.

paHyiomMerpHYecKHii cocTas ropHBIX MOPOJ,

Ocanounbie ropusie MOPOAE OGBIYHO CAYXKAT XOPOLIHMH KOJUIEK-
TOpaMH MOA3EMHBIX BOJ, TAK KaK B Mpolecce CeIHMEHTAUHH MeXIy
YacTHIAMH MOPOJI OCTAIOTCS MYyCTOTHL. Takue TNOPOJBI COCTOAT H3
3/IeMEHTOB caMmofi pa3Ho0OpasHOil BeJHYHHBE, HAUYHHAs OT OrpoOM-
HBIX TJIBI6 H BaJYHOB W KOHUAsi TOHYAHIIHMH KOJUIOHAHBIMH UaCTH-
LaMH.

HuxXe NpuBOAHTCS XapakTepHCTHKA TPAHYJIOMETPHYECKHX (paK-
i OcaJlOYHBIX TIOPOM:
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Hnametp wacTHn

MM
CaupucThie gacTHUB (MEAHTOBBIE) < 0,005
lNpiesaTbie YacTHILL { MEeAKHE 0,005—0,01

(aneBpHTOBEIE) KpynHble 0,01 —0,05
O4EHb MEelKue 0,05—0,361 , e vi-u -
[lecuansie 4aCTHIIL MeNKHe ¢po onee 0,26—0,5
(mcaMMHTOBBIE) cpenune jizvesmer 0,5 —1,0
Cyeg KpYnHBIE 1,0 —2,0
Meakue 20— 50
['paBenncThie 4acTHUR { cpenue 50— 170
KpyNHbIE 7,0-10,0
laabka 10,0—100
Banvuet >100

JI. B. ITycToBanoB onpesiensier rpanuubl Ppakuuii no AecATHYHOMH
CHCTeMe; HanpHMep, JJI NecYaHbIX YacTHI, OH NPHHHMAaeT MaKCHMaJ/b-
Hblil pasMep | mm, MunaMadnbHelil 0,10 mm, gas nbuIeBaTHIX COOTBET-
credno 0,10 u 0,01 mm, ans raunucToix — MeHee 0,01 mm. Yactnus:
nanbosee Menkux ¢pakunii (Menee 0,01 sm) moryr GbiTh pasiesieHHl
Ha cycneH3uH, HaH rpy6oie aucnepcun (0,01—0,0001 ms, 1. e. m0
0,1 »), xkoanomaneie uactuus (0,1—0,001 p) n MoJeryaspHbe
pacreopst (meHnee 0,001 p). [Ipumepom rpanyIoMeTpHYeCcKOll Kiaccu-
(HKauHE IPYHTOB MOMKET CJAYKHTh Kiaaccuurauus, npuusitas Bce-
COIO3HOI opoKHOll KoH(pepenuueit B 1931 r. (tabn. 20).

Ta6bawuma 2

ConepxaHne 4acTHu B %
Haspauue rpynra TAWHHCTHIX NBLLAEBATHIX necuanbx
(<0,005 ma)] (0,05—0,005 aen) (2,0—0,05 a.4)
1 o R B S LMY > 60 | —
Cannnctwit rpynr . . 60—30 - -
IbiaeBaToO-rAHHACTbIH 60—30 Boasue, uem B —
FOYHY nils o ) KamJoH H3 aByX
APYFHX rpynmn
B OTAEJNLHOCTH
Tamens CyranHOK . 30—20 - Boabumwe, 9eM mbl-
JEeBaTLIX
Cpennnit cyraunox ,| 20—15 - Goave, uem mu-
JEBATHX
MpneBaTeii TAXEABIH 30—20 Boabmie, yem nec- -
CYrgHHOK . . . . . YaHbIX
Muiaepatwit cpennnii 20—15 Boabute, uem nec- =
CYrIMHOK . . . . . YaHbIX
Jlerknit cyrannok 156—10 — Boaswe, wem ni-
NeBaThX
[MuneBatwiit aerkuit 15—10 Boasue, uem nec- —
CYFAHHOK . . . . . qaHbiX
Cynees . . L VL 103 — Boabwe, yem nui-
JeBaTHIX
IunesaTslit rpyHT , . 10—-3 Boable, yem necyaHsx =%
Nulab o < 3 > 50 -
Mbuiesatoil necok . . < 3 50—20 —
Mecok < 3 <20 -
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unporeonoruueckas oueHKa PHIXJABIX MOPOL MOMKeT GbiTh cAenaHa

H#a OCHOBaHHWH JaGOpaTOPHOrO H3yueHHsi MX TIPaHYyJOMETPHYECKOro

coctasa. Metoanl 1a6opaTOPHOrO HCCJAEAOBAHHA MOYB H FOPHBIX MMO-

POA LIHPOKO NMPHMEHSIOTCS B NMOYBOBEJEHHH M TPYHTOBEACHHH; OHH
| BOWLIH TaKxKe B NPAaKTHKY

THPOTEOJIOTHYECKHX paboT. s

Ipanynomerpuueckuii co- &
€TaB Nopoj usyyaerca ny- &/
TeM MeXaHHyeckoro uaM, 77 7
KaK ero WHaue HAas3bBaloT, fg
TPaHyJIOMETPHUECKOTO aHa- [ [
Jausa. [locaennuit ocwoBan gl [/
Ha HapylleHHH eCTEeCTBEeH- g
HOH CTPYKTYPHI NIOPOJHI, ee
Ie3uHTerpauun, ysere (mo & S ‘ —d
BECY WJIH 110 KOJIHYECTBY 3e- ?
PeH) YacTHI pasJHYHOTO
pasMepa H, CJIe/I0BaTeNbHO,
Ha M3yyeHMH Kak Obl pac- g Il 1l
WIEHEHHOTO CKe/leTa oca- & f
JIOYHOf TOPHOi TOPOJHL. 7
[Tpumensierca rakxke &0
MHKPOCKOMHYeCKoe H3yue- 7
HHE TOpOA C HeHapyIueH- _‘,%
HOH CTPYKTYpoOii, 4TO mno3- 0
BOJISIET TOUHEE OUEHHTb HX g
MOPHCTOCTD. 0 | d
I'paduueckoe  H306pa- L
XEHHe  TrpaHyJoMeTpHue- ‘
CKOTO COCTaBa AaeT HarJs/I- Puc. 61. MuterpanbHas KpHBas rpaay.uoi;
Hoe npexcranese o coor-  MeTMMECKoro coetans necka (oepiwi
HOUIGHHH pas3HYHBIX 4Ya- uHit — B JorapudmHueckom)

~ CTHIL H CTeNEHH HX OTCOPTH-

poBanHocTH. B Hacrosulee BpeMs OOBIYHO MPHMEHAETCH METOJL H HT e-
FpaJbHB X KPHUBLIX, KOTODLIH 3aKJ/IOYaeTcs B TOM, UTO HA OCH
abcuuce OTK/AAAbIBAIOTCH [AHAMETPhl YacTHIL WIH HX JIOrapHpMH
(mocnennee Gosee mokasaTedbHO), a Ha OCH OPAHHAT — CyMMapHoe
COJlepKaHHe YacTHII OT CaMbIX MEJKHMX [0 JTAHHOH BeJHUYHHBl B MPO-
ueHtax. Takum o6pa3oMm, HauGoNblIEMY JHAMETPY COOTBETCTBYeT
100-npouenTHoe ‘copepxkanue (taba. 21, puc. 61).

XapakrepucTHKa TrpaHyJOMeTPHYECKOr0 ¢OCTaBa MOPOALI HJIH
MOUBLl B 3aBHCHMOCTH OT crnioco6a HX 06paboTKH noJyyaeTcs pasiHy-
Hoil. Ilpumepom MoOryr cayXHTb HHTerpajbHble KpHBLIE COCTaBa
TpyHTOB MyraHcKoil cTenH, W3yyeHHOro no TpeM cxemam o6paGoTKH
(puc. 62): 1) npeapapuresibHbie Onepaunu OblIH CBEJEHL 0 MHHH-
Mywma, 4ToGbl CO3/1aTh YCI0BHSI, NPHOMHKEHHEIE K eCTeCTBeHHBIM; 2) U3
HaBecKH MOPOJALI MyTeM MNPOMEIBAHHA BOJOH ObUIM yJajeHBl XJOPH-
CThie coJM; 3) HaBecka nopoAn Gsuia npeaBapHTesabHO oGpaboTaHa
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Ta6annua 21

Duamerp wactun, | Comepwanne o7- |[Inamerp HanGoaee CymmapHoe conep-
KaXnoi (pakuuu | AeAbHbIX QpaKuuil | KpyNHLIX 4acTHI waHne oq:npaxuuu

< 0,01 1,2 0,01 2
0,01—0,1 7,3 0,1 8,5
0,1—-0,5 51,5 0.5 60,0
0,5—1,0 294 1,0 89,4
1,0—-3,0 8,2 3.0 97,6
3,0—5,0 24 5,0 100,0

c1260it CONMSTHOM KHCJOTOl /s paspylleHns KapOoHATOB H OYeHb CJIa-
6mv pactsopom HCl u NaCl ansi ynanenus cy/ib(artoB, a 3areM
[IpoMbiTa BOMOH ISl yAaJleHHS XJOPHCTHIX COJIEH.

[lpaBusbHyI0O  OIEHKY

7o BOJAHBIX CBOHCTB MNOPOJHI
1007 o MOMKHO  CJeNaTh, TOJNbKO
ga ghar npoussensi 06paloTKy ee
60 ' [0 Pa3HLIM CXEeMaM.

40 / UnrerpanbHas KpHBas

MO3BOJIAET OMNpee/uTh Be-
CbMa Ba)KHBIE XapaKTepH-
s CTHKH mopoabl: 3tddexTus-
aooor - 4001 Qo1 41 425my  wmii guametp H KOIQGHUH-

Puc. 62. Tpaduk rpamymomerpuueckoro ©€HT HEOJXHOPOAHOCTH (no

cocrapa moponkl B 3amucumoctn or o6- A, Xaseny).

pa6otku nopoast (mo P. 1. Capapenckomy) DG PeKTHBHE M,

Haipeasiuie wpuswe (o’ espmpuviionon i gy pefiernyiontm,

2 — no pTOpoRt; 3 — no TpeTbeit AHAMETpPOM d-ﬁp Has3bl-

BaeTcAd TAKOH AuameTp, KO-

TOPHH HMEIOT YaCTHIBE OJHOPOAHON MOPOAbI, 3SKBHBAJEHTHOH MO

(puNBTPAaLHOHHEIM CEOIICTBAM NAaHHON HeoJAHOpOoAHOH mopoae. OKasbi-

BaeTcsl, YTO OH COOTBETCTBYET JHAMETDPY, MeHblle KOTOPOro HMEIOT

YaCTHILI, cocTasjdiomue B HeojHopoaHoit nopoae 10%. Ias onpe-

neneHdst 3G ¢deKTHBHOro guaMeTpa Halo HAHTH TOUKY mepeceueHHs

HHTerpajbHOH KPHBOH C JIMHHell, IpoBeJeHHOH napaJiiesbHO ocH ab-
cuucc yepe3 opaunaty 10% (cm. puc. 61).

KospdpunnenroM HeOLHOPOAHOCTH [ HasuBaercs
OTHOIlIEHHE JHaMeTpa €, MeHbllle KOTOPOro HMEIOT HYacTHIIbl, COCTaB-
asiomne B nopoge 60%, k Beauunne sddextuHoro auamerpa. Jas
pacueToB BOJONPOHHIAEMOCTH MopoJ Mo a((deKTHBHOMY AHAMETPY

K03 (pHIHEHT HEOZHOPOAHOCTH He AOJIKEeH npesbimath 5. Hanpumep,
i ¥ e
dsp = 0,12 un, e = 0,50 mn, f = —-— =4,2. Benuuna e na rpacpuxe
st '
onpejeJseTcs nepeceyeHHeM HHTerpatbHOH KPHBOH ¢ JIMHHeH, npoBe-
IeHHOM napasnensHo ocu aGeuuce yepes opaunary 60% (cm. puc. 61).
Takum ofpa3oM, no rpaduky rpaHyJOMETPHYECKOro COCTaBa
MOXXHO YCTaHOBHTb CTeNeHb OJHOPOJHOCTH MOPOJAL], 4TO HaeT BO3-
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MOKHOCTb ONpeJesIUTh MOPHCTOCTb. YeM HeoJHOpOAHee MOPOAA, TeM
OHA MeHee MopUcTa H, CJIEJOBATEJbBHO, TEM MEHBIIC €e BOIOIPOHH-
11aeMOCTb.

I[Topoxet, o6aanatomue HanGoblell OHOPOAHOCTHIO YACTHIL, 1A0T
Ha rpaduke HauGosiee KPyTyl0 KPHBYIO, KPHBBIE TJIOXO OTCOPTHPOBaH-
HBIX OcajKoB — GoJiee HJIM MeHee roJiorue. [opusoHTalbHOEe Hampas-
JieHHe KPHBOIl Ha KakoM-JHGO ee yuyacTKe yKa3blBaeT Ha OTCYTCTBHE
YacTHIl COOTBETCTBYIOIIMX pa3MepoB. BepTHkaibHblil X014 KPHBOil ro-
BOPHT O HAJIMUYHH 3HAYHTEJBHOro KOJIHYECTBA YacTHIL COOTBETCTBYIO-
LIHX pasMepoB.

BiaxHOCTh FOPHBIX NMOPOJ,

H3BecTHO, 4TO rOpHEIE MOPOJBI COAEPKAT B TOM HJIH HHOM KOJIH-
qecTBe BOAy. B 3oHe aspauum cofepikaHHe ee MeHAETCA B TeyeHHe
rojla B 3aBHCHMOCTH OT METEOpPOJIOTHYeCKHX ycjoBHHA. B 30He Hachl-
IIeHHs BIAXKHOCTb MPAKTHYECKH TOCTOSIHHA H OOBLIYHO ABJISETCS Mak-
CHMAaJIbHO BO3MOXKHOH JJ11 JAHHOI MOPHCTOCTH.

Onpenenexre ecTeCTBEHHO BJIAXKHOCTH MOPOJILI MTPOH3BOJHTCA 1O
ofpasuam c HeHapyIICHHOH CTPYKTYPOii, B3ATHIM H3 CHEIHAJbHO BhI-
PFTW%WEam HE HCNapsilach, OOpasell 3aj1HBaIOT
napaguroM. BesqnuwHa ecTeCTBEHHOH BJIAXKHOCTH ONpeJeNseTcss Bbi-
CylIHBaHHEM ofpasna A0 MOCTOSHHOTO Beca.

Ko.mqecnzo cofepxalllefici B MopojJie BOJAB MOXKeT OHITh BHIpa-
MEHO BeCcOBOii BJAKHOCTbIO W, T. €. OTHOLIEHHEM Beca BOJABI K Becy
cyXxoil mopoAasl, H 00beMHOHl BJAXKHOCTBIO M,, T. €. OTHOIEHHEM
o6hemMa BOJH K 06beMy Nopojsl. BecoByio BAaXHOCTb NPHHSATO BhIPa-
HaThb BECOM BOABI, MpHXoAsIielics Ha 1 2 aGCoMIOTHO CYXO0il MOPOH,
a 06beMHYIO BJIAXHOCTb — 06beMOM BOABI, comepxatueiica B 1 ca’
BJIaYKHOMH TOPOBL

Becosasi BnaxHOCTh @ M 06BeMHAs BJIAXKHOCTD 71, CBSI3AHHE Me-
KAy co0oif COOTHOLUEHHAMH:

o
= WO,

rae 8 — o6beMHHI Rec CyXoH MOPOAH.

OTHOCHTENIPHAA BAAXKHOCTDL, HAH KOO DHULHEHT
BnaxuoctH K, ykasnBaer, Kakas uyacTb o6beMa mop 3aHsTa
BOJOi1:

rae 1 — KoahpuiHe T TOPHCTOCTH.
B a6comioTHO cyxofi mopoje OTHOCHTeNbHAsE BiamuocTs K, = 0,
a npu nosHoM 3anoasesuu nop sonoil K, = 1. Io seauunne K,, nec-

YaHble MOPOAK! Ae1aT: Ha cyxue, ecd 0 < K, < -; BIaXKHble, ec/a
k<.

Wlww —

1 2
b3 <K, < 3 H MOKDbI® JI0 HACHIIEHHS], eC/TH
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HebunuromMm (HepocTaTKOM) HacH Ul eHH s mopoas D,,
Ha3bIBAETCHA KOJJHYECTBO BOJbI, KOTOpOE€ MOXeT HONOJIHHTEJNbHO BMe-
CTHTbCS B MOpPoOAE€ B €CTECTBEHHLIX YCJOBHAX €€ BJaXXHOCTH. On BuI-
paKaeTcs MPOUEHTHHEIM OTHOIIEHHeM 06beMa BOJLI, HAYLIEH HA HACHI-
nleHHe, K 06'beMy NMOPOJALl H ONpeleasieTcss Mo Pa3sHOCTH MEXAY Hachl-
LIEHHEM H eCTeCTBEHHOH BJIaXHOCTBIO.

ITpumep. Baaxunocrs necka pasua 12% (B BecoBHX eAuHHUAX), a TMOPH-

croctb 30%; ynenbHuii Bec nmecka = 2,65. Onpegenuts AedHUHT HacHILLCHUS.
Pewenue O6beMHHH Bec

(100 —n)y _ (100 —30)-265
o 7 100 r=1,88.

OO6beMHas BJIAXKHOCTh

ne,=12-1,85=22,2%.
Orciona nepHUHT HACLIMEHHS NOPOAHI
D,=30—22,2=—7,8%.

Jlas OleHKH BJIAaXKHOCTH NOYBEHHOTO CJI0s, HMeiomedi Gonbumioe
3HaYeHHe JI/ISl CeJIbCKOro XO3SIHCTBA, BBOAATCA CJEAYIOLUIHE NOHATHS:
SKBHBAJIEHT BJIAXKHOCTH, KO3((HIHEHT 3aBAJaHMsi M THrpPOCKONMue-
CKas BJIaXKHOCTb. '

OKBUHBAJEHT BJAXHOCTH — YCIOBHAA BeTHIHHA; OH Npel-
CTaB/IsieT cOGOi NpPOLEHTHOE CONEepXKAHHE B MOUBE BOMH, KOTOPYIO
yaepxkuBaer o6pasel noysbl B LeHTPHYre Npu HeHTPOGEKHON CHIIE,
B 3000 pas npesbliuatouieil CHIY TSXKECTH.

0/0
J2
28
2%
20
16
12

g |

' I B

Puc. 63. JluarpaMma 3aBHCHMOCTH MEWIY PHFPOCKO-
MHYECKOH BJAAKHOCTBIO, KOSG(PHULHEHTOM 33BsiiaHHA
H 3KBHBAJEHTOM B/Ad:nHOCTH

I — rpy6uift necok; 2 — ToHKMit necok; 3 — necvanas rinHa;
4— unosatan raMHa

Kosddunuuenr sasananua K, —aro NPOLEHTHOEe OTHO-
IIEHHE Beca BOJbI B 0YBE @, B MOMEHT, KOT/a JIUCTbS PACTEHHI Ha-
YHHAIOT YBAAATH, K Becy cyxoil nouss d,:

Ky=3" +100%.
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JasbHefiiee BbICHIXaHHE TOYBLI MOXET IPHBECTH €€ B COCTOSTHHE
FUTPOCKONMHYECKON BAAXKHOCTH W, YAaleHHE FHIPOCKO-
MHYECKOil BOJbI BO3MOXKHO NpH TeMneparype Boiue 100—105°, Turpo-

CKOMHYECKast  BJIAIKHOCTb
mo4BEl OOBIYHO  HEMHOro

MeHbiue (B CpelHeM OKOJIO
- 0,75) koabduuneHTa 3aBs-
~ JlaHusl; OHa BhHIpaxkaercs
OpPOLEHTHEIM  OTHOIIEHHEM
BECAa BOJLIL, KOTOPYIO TOTJIO-
. pIaeT COBEpLIEHHO cyxas
nouBa, HaxoAsiulascs B CO-
NPHUKOCHOBEHUH C HACHILLEH-
 HOit BJaroit artmocepoi
(10 HacTynJIeHHs paBHOBe-
CHfl), K BeCy CyXoil TOuYBEL
CooTHoleHHE MeXAY Ko3p-
dmuaer{'rom 3aBsajlaHHdA, THT-
POCKONHYECKOH BJIaXHOCTBIO
H 5KBHBAJIEHTOM BJIA?KHOCTH
H UX 3aBHCHMOCTb OT Xa-
pakTepa TOPOJ MNOKa3aHl
Ha puc. 63.

Buasl BOAB B rOpHBIX
nopopax

[opHEIE nopojibl cojep-
AT pasJHuHLe BHJEL BO-
Abl (puc. 64). Bnepssie 310
OLLIO OTMEYeHO H JoKasa-
HO BecbMa MHTEepeCHLIMH
IKCTIEPHMEHTANbHLIMH ~ HC-
CJIeIOBAHHAMH PYCCKHM
yuenbiMm A. @. JleGenessim,
KOTOPBIH BBIIGTHI CJAELYI0-
1IlHe OCHOBHBIE BHALl BOJIHL,
OTJIHYAIOIHECs] (PU3HYECKH-
" MH CBOMicTBaMH: 1) BonsiHOH
nap, 2) rurpockonuuecKkas
BO/la, 3) mNJEeHOYHAs BOJA,

4) rpaBHTalHOHHAS BOKA H
' 5) BOJA B TBEPAOM COCTOSI-
wui. B nagabHeiiwem wugeu

Oo_oo0 © 0 g0 ° o o o

o (-] o0 o o

0°0 0% ', 0 0 o odmMILDELA °©

900 2% 00 00% © 0.0 o |
B, /]0'/34

Puc. 64. Cxema BHIOB BOJIBI B NOYBE
(no A. &, JleGeneny)

] — 4acTHIBI NOYBH; 2 — MOJEKY/ bl BOAL B BHAE Napa.

a — YacTHIB € HEeNnoJHOM THIPOCKONHMHOCTBIO; 6 ~ Ya-

CTHIB € MAKCHM3JAbHOH THFPOCKONHYHOCTLIO; 8 H 2 —

HacTHIW € MJACHOYHOR BOAOR; BOAD ABHIKETCH OT YACTHIL

2 K 4acTHIe 8, OKpy:eHHOR Ooaee TOHKOH NACHKOR;
0 — MAacTHUL ¢ FPABHTANHOHHOA BOAOA

- JleGenesa nojseprajiuch paspaboTke H YTOUHEHHIO, 6L BHECEHH
HEKOTOpHIE NONPABKH, HO MPHHUMMIHAJBHLIX H3MEHEHHH Npe/JokKeH-
Has HM CXeMa Da3JIHYHBIX BHJAOB BOAHW B IOPHLIX MOPOJAaX He mpe-

wne.na.
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A. M. Bacuanses, passuBasi cxemy JleGenesa, npejsaraer pasJiH-
4aTh B [IOYBO-TPYHTE: MHHepaJbHLIC 3epHa (KBapLa U Jp.) H IJIHHHCTO-
KOJJIOHHEIE yacTHIEL B TO BpeMs Kak nepsble B mpolecce MOrJoLe-
HHSl BOJAAIHBLIX NMapoB MOKPLIBAIOTCA IVIEHOUHOH BOJAOH, BO BTOPHIX I0-
IJIOLeHHE MPOHCXOJAHT BHYTDH YaCTHL, HHTEPMHLE/JIADHBIM NyTeMm
(Mexx1y MHLEJIaMH ') H CONPOBOMKIAETCS BhIIEJIEHHEM TelIa H Ha-
fyxaHnem.

A. M. BacusibeBHIM BHIIEJIEHE caelylomne dopMer Boasl (puc. 65):
1) Bona B ¢hopMe mapa; 2) xumHyeckH copGupoBaHHasi BOAA, MOTJIO-
mlaeMas KOJJIOHAHBIMH 000JM0YKaMH YacTHIL MOUBO-IPYHTA C BhIene-
HHeM Temaa (0 MakKCHMAaJbHOH THTPOCKOMMYHOCTH BKJIOUHTENBLHO),
3) OCMOTHYECKH BOIHTAHHAs BOAA, MorJollaemas HaOyxaloIHMH KOJ-
JAOHIHBIMH OGosoukaMu 6e3 BbifeJeHHs Temia (OT MaKCHMAaJbHOI
FHCPOCKOMHYHOCTH [0 BJAXKHOCTH MakKCHMaJbHOro HaGyxaHHus);
4) cnabo ceBA3aHHAd BOJA, OKpYKalollas npejenbHo Habyxiuryio da-
CTHILY B BHJ€ 000/IOUKH; B NMOUBO-TPYHTAX C ECTECTBEHHKIM CJOKEHHEM
ciabo cpsisaHHas BOAA OOLIMHO 3aHMMAaeT TOJNBKO NepHMEpHAHYIO
4acTh KaNUIJIAPHBEIX X0L0B (10p), HO HHOTA OHA MOMKET H MOJHOCThIO
3aTONHATh HX; IS ee Nepe/IBHKeHHs HeoOXOAHMO C03/1aTh HOBOJBHO
3HAUATEJbHBII HAaNOPHLIA rpafnenT; 5) cBoOOXHAS BOJAA; NPH OTCYT-
CTBHH CHJI ISl €€ CBA3LIBAHHS 3aNOJIHSIET IleHTPaJIbHble YaCTH Kamui-
JSPHBIX XOMOB H TNMEPefBHraercs Moj BAHAHUEM CHJ THMKECTH.

Bonee moapofHO BOMPOCH NMOABHMKHOCTH IOYBEHHOH BJarn v ee
JNOCTYNHOCTH Assi pactenuit paccmorpennt C. M. Iloaroeeim (1948),
KOTOPHIl pasiinyaer TpH (OPMbl BOALI B NMOYBAX.

I. Cop6upoBanuasi Boja (WM CBfi3aHHasi, THApaTAllHOHHas, NJe-
HouHas). OHa yJep:KHBaeTcs YaCTHLAMH NMOYBH TOJ BJHSHHEM cOp6-
HHOHHEIX CHJI (CHJI HENOCPEICTBEHHOTO B3aHMOJEHCTBHS MOJEKYJ
BOABl C INOBEPXHOCTBIO TOUBEHHBIX +MACTHIL H'C COPGHPOBAHHBIMH
HOHAMH) H MOJ JeHCTBHEM TeX e CHJ MOXKEeT HecKOJIbKO mepeme-
11aThCS.

I1. CroGoznHas Boga (MJH XKHIKASA, KAMHIAPHO-TPABHTAIIHOHHAS) .
JIBHXKeTcs M yAepIKHBAETCs NMOJ BJIHAHHEM TPaBHTALMOHHEIX MM Ka-
MH/SIPHBIX (MEHHCKOBBIX) CHJI B 3aBHCHMOCTH OT CTENEHH 3aloJIHeH-
HOCTH MOYBEHHBIX [TOP BOJOM.

III. TTapooGpasuas Boia (BojasiHOM mnap). JIBHXercs B mopax
TIOYBEI, HE 3aMOJHEHHBIX XHAKOH BoAOH, AHDQY3HO (nox BIHAHHEM
pa3HYHA B YNPYroCTH BOASHHIX MApOB) MJH C IOTOKOM BO3JIyXa.

Cop6HpOBaHHYIO BOLY MOXKHO NOJAPasJe/HTh Ha TPOYHO-
CBS3aHHYIO H PLIXJIOCBA3AHHYIO.

! Munennofi masbiBaeTcsi yacTHua KOJIOHIHOTO BellecTBa ¢ afcopOMpoBaH-
HBEIMH Ha ee TOBEDXHOCTH HOHAMH, OKPYKeHHAs SKBHBAJEHTHBIM KOJHUECTBOM
NPOTHBOHOHOB, T. €. HOHOB MPOTHBOMOJOXKHOrO 3Haka. Takum o6pasoM, Muuenia
COCTOMT M3 fIpa, OKPYKEHHOrO HOHHBIM 3JEeKTPHUYeCKHM cioeM. Ilpu mponycka-
HHH TOKAa 4Yepe3 KOJJIOHINHIlI pacTBOp MHIe/Ja Kak Oel paspuiBaercda. Koanoun-
Hafg 4acTb BMecCTe c afcoplHPOBAHHLIMH Ha Hefl HOHAMH HAET K OJHOMY 3/eKT-
poRy, a OKpyKaiollne ee NMPOTHBOHOHH — K APYroMy (ssnekrpodopes).
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. 1. ITpoynocBA3aHHas Bojia o6pasyeTcs myTeM afacopOUHH MOJEKYA

BOJIBI TIOBEPXHOCTBIO YACTHUIL C 3HAYHTE/IbHBIM BHIIeJeHHeM Tenya (Ten-
JI0Ta CMayHBaHHA). ITa BoAa OOJieKaer MOBEPXHOCTb YACTHL, IJIEH-
KO#l, IpHYEM IIEHKa TeM TOHbIlE, YeM BhIlie JHCHEPCHOCTb NOYBEHHOM
macchl. [lo ceoum cBoiicTBaM afcopOupoBaHHasi Boga GJH3Ka K TBep-

s Boda & @opare
napa

| Xamuvecka

Y WHAR
P

| Oemomuvecku
Snumannon
Bodo

Puc. 65. Cxema dopm Bonnt B rpyHtax (mo A. M. Bacuaseny)

1 — ecTecTBeHHO-3/IEMEHTAPHAN YACTHHA TNOYBO-FPYHTA MPH OTCYTCI1BHH
yBaamHenns; 2 0 3 — Ta e 4aCTHUA B CTAAHH YBAAXKHEHHS, COOTBETCTBYIO-
% teR: 2 —maKCHManbHOM FHIPOCKOMHYHOCTH, 3§ — makcHmanbHoMy Habyxa-
HHIO KOAAOHAHOA 0B0AOYKH; NepelBHiKeHHe OCMOTHYECKH BNHTAHHON BOAW
MPOHCXOAHT OT, 604ee OBOAHEHHOM KOANOHAHOA 060A04KH 3 K MeHee OBOA-
HeHHOH 2 (nyHKr#pow oGo3HaYyeHH TPaRHIb 060404%eK Nocie OKOHYAHHS
ABHKEHHS BOAM); 4 — T2 e YacTHUa B CTAAHHM MAKCHMAJbHOrO OBOAlEHHS

Aomy Teay. Moxer mepefiBuraThcs, TOJIBKO nepexons B map. aa pa-
CTeHHIl OHA He JOCTYMHA, TaK KaK YJepKHBaeTcs O4YeHb GOJIBIIHM
nasaenHeM — 1o 10 000 arm.

2. PrixsiocBsisanHas, wiM coOCTBeHHO IJIEHOYHAsi, BOIA pacroJia-
raercsi OBepX ajAcopOHpOBaHHOI BOAB H BXOJHT B rHApaTHEe 060-
JIOUKH JHCCOUHHDOBAHHHIX afAcopGHPOBAHHHIX HOHOB. PrixJocBA3aH-
Hasl BOJa HAXOAUTCS B *KHIKOM COCTOSIHHH, HO o6JlaaeT MOBBILIEHHON

9 A. M. Osununnxos . 129



BSI3KOCTBIO H YAEPKHBAETCSH MOBEPXHOCTBIO MOUBEHHBIX YACTHIL ci1abee,
yeM ajgcopGupoBanHas. O6pasoBaHne 3Toit BOALI He CONPOBOMK/IAETCH
BEIIEJICHUEM 3SKCHEPHMEHTAJIbHO VJIOBHMBIX KoJuyecTB Temaa. Ona
MOXKET BechbMa Me[JIeHHO IepeJBHraTbCsl 10 MOBEPXHOCTH MOYBEHHBIX
YaCTHL, H TPYAHOLOCTYIHA MJISl PacTeHHH.

CBOGOIHASH BOLA MOXKET HAXOOHTbCH B YeTHIpeX COCTOSTHHAX.

1. Kanwaasipuo-pasoOUIeHHOE HJIM  KaNWJJIspHO-HENOABHKHOE
(cTeikoBoe) cocrosinme. IToBefeHne 3TOH BOJBI OmpejlensieTcsi IJaB-
HbIM 00pa30M MEHHCKOBHIMH CHJIaMH. KamuwinspHoe OTpHIATENbHOE
IABJIEHHEe MOXKeT BHI3BAThH JBH)KeHHe CBOGOIHOH BOJIH JIHIIL B Ipe-
jlenax ofHOM Kanau. Makcuma/nbHOE KOJIMYECTBO KaNHJJISPHO-HEro-
JBHKHOH BOJBI COOTBETCTBYET BJIArOEMKOCTH PasolIeHHBIX KallHJ/Is-
POB HJHM MOYBEHHOH BJaXKHOCTH YCTOHYHBOrO 3aBfiflaHHSl PacTeHHI.
Boja TpyAHOROCTYIIHA /I8 PaCTeHHil.

2. KanuisipHO-MIOABHIKHOE (YETOUHOE) COCTOSIHHE BO3HHKAeT Ipu
VBEJHUEHHH COJEp:KaHHS BOIbI M CONPHKOCHOBEHHH OTIEJbHEIX ee
ckomJieHHH. [aBienne (Kak KanuAIsipHOe, TAK HHOTJA U IPABHTAIHOH-
HOe) repejnaercs 10 Beell Macce MOYBEHHOH BJaru, XoTs 3Ta nepenava
3aTpy/HEeHa Y30CThIO BOXHBIX MyTeH B TOUKAX COMPHKOCHOBeHHs. Bona
GoJlee CYXHX YYacCTKOB NOATATHBAET BOAY H3 GoJjiee BJAXKHLIX yua-
cTKOB. Bona foctynHa /e pacTeHHH.

3. KanmunnasipHoe JIETKOMOJABHMKHOE COCTOSIHHE BO3HHKAeT OGBIYHO
[P KaNHJISPHOM [OJ'b€Me BOJbl TPYHTOBOTrO MOTOKA HJX IPH MpO-
CauHBaHHH aTMoc(epHbIX BoA. Tak Kak CHCTEMBl KamWISAPHHIX MOP
OKa3BIBAIOTCS LEJHKOM 3alOJHEHHBIMH BOJOH, KANHJ/ISPHOE OTPHILA-
TelbHOE (MEHHMCKOBOE) IAaB/IeHHE Iepeljaercsl MO BCell Macce BOIBL
Jlna pacrenuil Boja JIErKOAOCTYIHA.

4. TlpocaunBalomeecs cocrosinue. Ilpu panbreliniem oGoraieHHK
110YBbI BOJOH MEHHCKH Ha TPaHHLE NOYBEHHAL 6402Q — B030YX CTAHO-
BsATcA OoJee IVIOCKUMH (KalW/IsSipHOe JaBJeHHe YMeHbIIaeTcs HJIN
HCUE3aeT coBceM), Bcsl cBOOOAHAs BOAA, NMONYHHSASCH CHJE THMKECTH,
NepPexoJUT B MpocayHBalolleecs COCTOSHHE H JOXOAUT 10 TPYHTOBBIX
BOJL.

ITapoo6Gpasnas Boga 3aHHMaeT Bce MOPHl, CBOGOAHBIE OT
KHAKOH Boawel. OHa obGpasyercsi M3 BceX JPYIHX (DOPM MOYBEHHOM
BJIATH MyTeM HCNApeHHs W BHOBb NMEPeXOAMT B HHX NMyTeM KOHIeHca-
mun. Obuiee KoJauuecTBo ee B mouse xe npessimaer 0,0017% or Beca
noussl, Henocpencrsentoro yuactust B cHaGXKeHHH PAacTeHHH BOXOMH
He TIPUHHMAeT.

Bonpock B3aEMOOTHOIIEHHS] BOALI H TFOPHOH MOPOABI H3yYaJHCh
H PSIIOM JPYTHX CIELUHMA/HCTOB: XHMHKOB, (PH3HKOB, MOYBOBEIOB H
rpyarosenoB (I. M. Tlokposckuit, WM. B. Tlomop, H. A. LlutoBuy,
A. M. Bacunwes, H. §1. lenucos, B. [1. JloMmtazze u ap.). Itu ponpock
nozipo6Ho paccMarpuBaiotea Takke B. A. TIpukioHCKHM B criennasb-
HOM PYKOBOACTEe mo rpyHroBenennio (1949). 3aecs mMul KpaTtko ocra-
HOBHMCSI Ha TIOHSTHH O CBsi3 a HHBI X BOAAX B TVIHHAX, MOCKOJBKY
OHH TIPH Fe0JIOTHUECKHX NPOLeccax MOTYT MEePeXoiHTh U3 TVIHH B BOJIO-
HOCHBEIE TOPH3OHTHIL.
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B rAHHHCTHIX TMOPOAAxX pasaHyaloT ABa BHAA CBA3AHHOH BOMABL:
I) BOLY, -I'IpO‘!HO CBA3AHHYID C KOJJIOHAHBIMH YacTHILAMH, 06pa3ym—
mIyl0 BOKPYr HHX THApaTHbie OGOJOYKH H Y4acTBYIOLIYIO BMecTe
¢ HAMH B ODOYHOBCKOM JBHXKEHHH, sjekTpodopese, celHMeHTaLHH
HT. 1., H 2) BOMLY, ABJSIONLYIOCH JHIIb JHCIEPCHOH cPeloi, B KOTOPOi
HaXOMSATCS MHOENJB. B HeKOTOpHIX cJjydasix BOAHEE OGOJOUKH BO-
KPYr YacTHI[ HACTOJbKO paspacraiorcsi, YTo Bcsi BOJAAa MPHHHMAaeT
xapakrep cBfisaHHOH BoAnl. Kosonnnas cucreMa mepexoiuT B CO-
croguue rensi. CBA3aHHaa BoJa B KOJJIOHZHBIX CHCTEMAax OTJIMYaercs
TeM, 4TO OHA He CIIOCOOHA K PACTBOPEHHIO, HMEET MOBLIIIEHHYIO TJIOT-
HOCTbB, TOHIXKEHHYIO TH3JIEKTPHUECKYIO INOCTOSIHHYIO H IIOHHXKEHHYIO
TOUKY 3aMep3aHus.

CssisaHHasi BOJIa BXOIHT TaKXKe B COCTaB JAPYrHX MHHepaJoB. Taxk,
KPHCTAJLJIE THIICA COLEPIKAT Ha KaxKIYI0 MOJIEKYJTY CEPHOKHCIOTO KaJlb-
musa aee mosaekydasl, win 20,3%, sogu (CaSO, - 2H,0); B kpHcTam-
Jax raay6epoBoit conn (MHpaGHINTA) HA KaXKAyl0 MOJEKYJy CepHo-
KHCJIOTO HATPHSl NPHXOLHTCS JecsiTb MOJeKyJa, uan 55%, BOMIb
(Na,SO, - 10H:0); aumonnt (2Fe;0;- 3H:0) conepxur 25,2% BOJHL
CpssanHasl Boja BXOOUT TaKKe B COCTaB onaga, CJIIOAbI, XJIOPHTa,
TaJbKa H INIRHHCTHIX MHEHepasoB. OHa BEIeNsSeTCss H3 MHHEPAJIOB IPH
parpesanun. Hanpumep, runc npu 107° tepser oguy, a npu 170° Bro-
pyio MoJleKysy BoAsl u mpespamiaercs B aHruaputr {CaSOy).

*® Pas/uualoT HECKOJbKO BHIOB BOALI B MHHepaJax: BOAY LEOJHT-
HY10, KPHCTAJJIA3AHOHHYIO H KOHCTHTYIIHOHHYIO.

IleonuTHas Bosa CBA3aHA C MHHEPAJaMH OYeHb HEMPOYHO: OHA BhI-
JesIfeTcsl MPU HH3KHX TeMIepaTypax, H KOJWYecTBO ee 3aBHCHT OT
BJI2XXHOCTH Bo3iyxa. ILleoMuTHYIO BOLY 4YacTo TPYAHO OTJIHUHTH OT
THIPOCKOITHYECKOH.

Kpucrannusaunonsast Bofa 6ojiee TeCHO CBf3aHa ¢ MHHepaJaMH,
HO TaKxKe BBIIEJISETCS NPH CPABHHTEIBHO HEBHICOKHX TEMIepaTypax.

KoncturylimonHas BoJAa BBHIENSETCS H3 MHHEpaaa TOJNBKO IIpH
OYeHb BEICOKMX TeMmepaTypax, H BOIOpOJL B Hel crmocobeH 3aMe-
maThCs MEeTaJJIoOM. :

XapakTepHCTHKAa 3THX BHIOB BOJblI, 3aHMCTBOBaHHAas H3 paboTH

I. C. Bensiukuna (1933) «O Bone B HEKOTOPHIX MHHepaJax», MpHBe-
IeHa B Tabu. 22,
o JI. C. BelsiHKMH OTHOCHT KOHCTHTYIHOHHYIO ¥ KPHCTaJ/IH3aLHOH-
HYI0O BOAY K BOJaM CBSI3aHHEIM, TaK KaK IPH BBIIEJNEHHH STHX BHJOB
BOZH B IIpOIeCCe AErHTpaTAIlHH MHHEpaJOB paspyllaercss MpoOCTpaH-
CTBEHHAs DeIleTKa NOCAENHHX H BO3HHKAIOT HOBHe MHHepansl. Bony
HEoJIHTHYIO OH CUHTaeT CBOOOAHOI, TAK KAK IPH BBILEJIEHHH ee KPH-
cTajJJIHYecKasl CTPYKTypa MHHepaJsoB ocraercsli HerpoHyTod. Takum
06pasoM, MOHATHE O «cBOGOIHOI» BOJE B neTporpaduu, NouBOBeIeHHH
H THAPOTEOJIOTHH HECKOJBKO pasiH4aercs.

A.T. Berextun (1950) B cBoeli KanuTaAbHOH pabore «MuHepasno-
THA» YTBEPIKJAET, YTO «K YHCJY BOAHBIX COeNHHEHHi cJefyeT OTHO-
CHTb TOJMILKO TaKHe, KOTOpPHle B CBOEM COCTaBe COJepIKaT SJEKTpHUe-
CKH HeHTpaJibHble MOJIEKYJH BOAbI». TH MOJEKYJHl PH HAarpeBaHHH
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Ta6anuna 22

Temnepa-
Bunst Typa BbH- | [Ipumep mune-
T a
BOJBI frAparnapucax nencHuA pazna
°C
Kouctu- | H u O Haxonmatcs B moneKkyne MHHepaib-| 450—500 Jluacnop
TYLUHOH- | HOTO COEIHHEHHs B CTOAL TECHOH CBA3M, AlO-OH
Has 4TO MOTrYT ObITh BBUIEAEHE H3 HEro JHLIbL MyckoBut
MpH MONHOM PaspyIUEHHH MONEKYJbl, dale (K,H); ALSI,04

Bcero npu temnepatype poime 400°, Mune-
pansl ¢ KOHCTHTYIHOHHOH Bonoit o6pasyilorca
JHIIL B YCIOBHAX NOBLIIEHHOIO JAABJEHHS

Kpucran-| H u O exomar B cocras muuepansnoro |[Huxe 400 Cune
nu3a- | coenuHeHns B BHie monekyas H,O. [pu ne- CaS0O,-2H,0
UHOHHAA | THAPATALHHOCTaeTCs 6e3BOTHOE COBMIIIHEHHE, ona
NoJyYeHHOoe KaKk Obl MPOCTHIM BHIYHTAHHEM Na,CO,- 10H,0

BOABI H3 NEPBOHAYAJBLHOIO rHapaTa. Koau-
4YeCTBO MOJEKYyA BOIAbl HAXOAHTCA B MO-
CTOAHHOM H MPOCTOM OTHOWIEHHH K KOJIH-
YeCTBY MONEKYya 6e3BOAHOI0 COENHHEHH:A

Lleonur- | [TogoGua npenwayiueii, no orxowenue | Hauano AHanbLHM
Had yucaa Monexya HoO k uncay monexyn Ges-| 80—120, | Na,AlSi,O,,-
BOJIHOTO BELIECTBA MOXET MEHATLCH Hem-| KOHel -H,O
PEPLIBHO H B WHPOKHX Npenenax 6es wa- | okoao |Omaa SiO,-H,0 .
pyueHHs (U3HUECKOl ONHOPONHOCTH Be- 400
niecTBa

MOryT GBITh yjaJietbl CpaBHATEIBHO JIeTKo. ['HapokcuabHbl now OH ~
crnocofeH 3aMeHATh B coefnHeHHsiX aHHoHbl F~, Cl~ H mpouro yuep-
JKHBAeTCH B KPHCTAJNIHYeCKoH pemerke. MuHepaJisl, mpeacTaBasionfe
cofoif KHCIBle COJIH, B YHCJIEe KAaTHOHOB 3aKJI0YaloT BOHXOPOAHBIN
uon (EH*). ITostomyoun pekomeHayer B XUMHYeCKHX (OpMyJiax MHHe-
paJsioB YKaskIBAThb PasjiesbHO BOLOPOJ, THAPOKCHJ H MOJIEKYJIEl BOJBI.
ITo ero muenuio, Hanpumep, manaxur Cup [CO;] [OH], siBnsierca «He
BOJHbIM, 2 OCHOBHLIM Ge3BOAHBIM KapOOHATOM MeIu».

HHTepecHyIo CXeMy THIOB BOJb B KPHCTALIaX H TBEPABIX KOJLJIOH-
nax npusoaut B. Co6oses (1949) B cBoeit paGote «BBenenne g Mu-
HepaJlorHi0 CH/IHKATOE». .

CoBpeMeHHble NpeICTaBIEHHsI O BCeX BHIAX BOJHL, KOTOPHIE MOTYT
OBITh BCTPEYEHH B FOPHBIX NOpOAAaX, OTpa)keHsl Ha pHe. 66.

Bopmsie ceoiicTBa mopop,

[naBrefimuMu BOJHEIMH CBOHCTBAMH [IOPOA ABJSIOTCS: BJAaro-
eMKOCTb, BOAOOTAa4a H BOAONPOHHLLAEMOCTb.

BuaroeMKocTh0 HassBaercs CHOCOGHOCTB FOPHHIX IOPOX
BMELIATh H yAEPIKUBATh ONMpeje/eHHoe KonyecTso Boawl. [lo creneHu
BJIArOEMKOCTH MOPO/LI MOTYT GHITh MOAPa3/ie/eHbl Ha TPH KaTeropHH:
BecbMa BJIaroeMKHe (Top(), CYr/JHHKH, INIMHEI), cnabo BiaroeMKue
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Puc. 66. Cxema BujoB BOAB B NOYBAX W MOPOAAx

@ — NOASOHA MOYBEHHON BOAL; 66 — KOPHI pacTeunii; & — cBobOAHO NPOCAYMBAKOLIANCH

BOAA: 2 — BO3AYX; 0 — BOASHOM Map; e — rurpockonMueckas soaa. CopOHpoBanuas soaa:

1 — npoynocsusansas; 2 — puxaocsasannas., Cpoboanas moxa: 3 — KanMAASPHO-HENOA-

BHXHAS (NPH CTHKOROM COCTORHWH); 4 — KanuAAAPHO-NOABHHMHAA (TPH HYeTONHOM COCTOS-

HHM); § — KanHAASpHas JerkonoasuxHas, Ceasamman Boaa: 6 — KOHCTHTYUHOHHAs;
7 — KpHCTAAAHIALKOHHAN: § — MEoAHTHaH



(Mepresin, MeJ, pbIXJble NeCYaHHKH, [VIHHHCTHIE M MeJKHe MecKH,
JIECC), HeBJaroeMKHe (MacCHBHble H3BEpPXKeHHble H 0CaJ0YHble MO-
pOZbI, raJieyHHK, FPaBHii, MECOK).

IToanod erazoemkocTsr0 w, Ha3bIBAIOT COAep}KAHHE B IMOpPOAE
BOIBI MPH MOJHOM HACHIUEHHH MOp, KOTOpPOe HaGJiofaeTcsl, HAMmpH-
Mep, B BOJOHOCHBIX ILJacTax 30HE HACHIUEHHs. JTa BeJHYHHA
onpefessieTcss TEMH e croco6aMH, 9TO H MOPHCTOCTh, H BhIpaxKaercd
B MPOIIEHTAX K Becy CYXOil MOPOJHL

Henoaroti, win KanuaiafpHol, 81020eMKOCTbI0 W , HA3bIBAIOT CIIO-
coGHOCTb NOPOJABl YAepiKHBATb B KaNWJJAApPax OmNpejeleHHOe KOJIH-
YecTBO BOJALI. BelnunHA KanmuaaspHON BJaroeMKOCTH, OTNpejie/eHHas
IKCMEePHMEHTANbHO, KoJIe6G/eTcd B 3aBHCHMOCTH OT NPHHATOH MeTo-
IuKH onpenesenus. Jlis nopos, 06/1agaoluX TOILKO KaNH/LISPHEIME
nopaMu, OHa paBHA MOJHOI BJAaroeMKOCTH.

Makcumarsvtold MOAEKYAAPHOL BAA20eMKOCTHIO W@, HA3BIBAGTCS
KOJIHYECTBO BOJHI, yAEp:{HBaeMoe B BHJEe IJIEHOK Ha YacTHLAX Io-
POJbl CHJIAMH MOJIEKYJISIPHOTO NPUTSAKEHHS.

MaxkcuMaibHasi MOJEKy/afApHasi BJAarOeMKOCTb MOPOAH MOXer OuiTe onpefe-
JieHa mo rpanynome‘rpﬂqecuomy COCTABY HAa OCHOBAaHHH ONBITHHIX JAaHHBIX, HMEl
IMHXCA IS HEeKOTOPHIX (pakuuii:

Jluamerp uwacTuu, uu  MaxcumaabHas Mo-
JeKyaspHasn BJaaro-
eMKOCTh, 9y

1,00 —0,50 1,67
0,50 —0,25 1,60
0+25 —0,10 2,73
0,10 —0,05 4,75
0,056 —0,005 10,18
0,005—0 44,85

MoxHo ykasate W ApyrHe MpHeMbl ONpefeneHHs MakCHMa/JdbHOH MOAeKyasp-
HOM BJIAr0eMKOCTH TOPHHIX NMOPOA.

I. Cnoco6 BHICOKHX KOJIOHH CBOLHTCS B OCHOBHOM K OrNpefe/eHHIo
“BJIAXXHOCTH B CJ0AX TPYHTA HaJ KanHIAfpHOM 30HOW MOCJe CTeKaHus TIpaBHTa-
IHOHHOH BOJIHL.

2. Cnocod nueHTpHGYrHpoBaHHA 3aKI049aeTcs B yHajesHn u3 obpas-
[a IpyHTa TPaBHTALHOHHONA BOAK NpPH IOMOIIH MOMIHOH HEHTPH(YTH; AASA TVIHHH-
CTHIX PPYHTOB peKOMeHLyeTcsi TMpHMEeHSTh LEHTPH(YTY, Pa3BHBAIOLIYI0 YCKOpeHHe,
MpeBHIIaloNIee YCKOPeHHe CHAH TaXecTn Gotee ueM B 5000 pas.

3. Metox BTaroeMKHX CpeJ COCTONT B YAaJeHHH TPaBHTANMOHHON BOJLI
nyTeM MpeccoBanus Npolsl rpyHTa cpeliy c/10eB (QHALTPOBANLHON GyMari.

Maxcumansnod suzpockonuueckoil 8AG20EMKOCT6!0, WIR MAKCU-
MQIbHOU 2U2POCKONUYHOCTI0 W), HA3BIBAETCS MaKCHMa/JbHOE KOJH-
YeCTBC THUrPOCKOMHYECKOH BOABI, NOIJIOILAEMOE MOPOJOH H3 aTMO-
chephl ¢ BbleNenneM Tervia. BeJHYAHA W@, 3aBHCHT OT IPaHyJIo-
METPHYECKOro COCTaBa MOpPOALI, MO3TOMY IO HEH MOXKHO ONMpeie]HTh
BeJIHUHHY TMOBEPXHOCTH yactuy (rada. 23).
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MakcuMaJ/ibHast THrPOCKOMHYHOCTh MOPOALI ONpelesserca MnyTeM
pHICyllHBaHHsl 00pasua, TNpeIBapHTEJbHO YBJIAXKHEHHOTO OCOGBIM
cnoco6om, pu 105—110° mo mocrosiHHOrO Beca.

Ta6anua 23

Maxkcu- |l[loBepxHOCTB

MalbHaf rH-| 4acTHy (Ha

Toponu rpockonuy-| 1 2 nopofst)

HOCTB 9/, M2

Menxuit kBapuesslif mecok 0,03 0,14
Cymnecs 1,40 5,60
CpenHuil CyranHOK 3,00 12,00
Kaoaun 3,19 21,60
Taxenan riauHa 23,81 95,24

BopmooTnaue it Ha3pIBAETCH PA3HOCTb MEX/y TOJHOU M MaKCH-
MaJbHOH MOJIEKYJSDHOH BJIAaroeMKOCTBIO. Y/eJbHasi BOAOOTAAYa
XapaKTepH3yeT KOJHYECTBO TIDABHTALHOHHOH BOJbI, KOTOPOE MOMKHO
noayunuts u3 1 #3 nopoxael. Takum o6pazom, Koa(hbHIHEHTOM BOJO-
OTJA4H P MOXKEeT GbITh HA3BAHO OTHOLIEHHE KOJHUYECTBA BOILI, KOTO-
poe MOXKeT 0TaTh nopoia, K obmemy o6bemy Boasl B nmopoge. Komu-
YeCTBO OTAAaBaeMOil BOJBl MOXHO BbIpAyKaThb B KyOMYeCKHUX MeTpax,
JIHTPax H npouentax. s rHIPOreo/OrH4ecKHx pacueToB NpaBHILHOE
Qnpesesende BeJHYHHb! BOAOOTAAYH HMeer GOJbIIOE 3HAYEHHE.

BonompoHuImaeMoOCTh — 3TO CNOCOGHOCTb FOPHOIl MOPO/KI
fponyckate yepe3 ce6s Boxy. CrenmeHb BOJONPOHHIIAEMOCTH MOPOIbI
He onpejesieTcss a6COMIOTHON BeJHYHHON MOPHCTOCTH, OHA 3aBHCHT
OT pasmepa IyCTOT WJ/iM nuamerpa mop. ['opHas nopozga ¢ BecbMa 3Ha-
YUTENBHOH IOPHCTOCTBI0 MOXKeT OBITh HENpOHHLAeMOH, Kak, HalpH-
Mep, IVIMHA, MOPHCTOCT: KOTOpo# gacto mocrhraer 609%. Ilecok xe,
MOPHCTOCTh KOTOporo cocrasisier Bcero 30%, oTinuaercsa Xopormei
BOJIONIPOHHIIAEMOCTBIO.

ITo crenenu BOAOMPOHHIAEMOCTH TOPHBIE MOPOABI MOXKHO HOAPa3-
JeNuTh Ha TPU rpynmel: 1) BOZONPOHHIAEMble, K KOTOPBIM OTHOCSITCS
0CaZiouHble pHXJbEe 06J10MOYHbIE NOPOALI (rajeyHHuK, rpaBHil, Necok),
a TakXkKe TPellMHOBaThIe KOMIOAKTHLIE MOPOALI; 2) MOJyNpPOHHIAeMbIe,
T. €. IJIHHHCTBIE TeCKH, Jécc, TOpd, PHIXJIbE Pa3HOCTH TeECUYaHHKOB,
Pexxe MOPHCTHIE H3BECTHAKH H Meprejid; 3) HelpoHHIaeMele (Bozo-
YNOPHHE), K KOTODHIM. IPHHA/JIEKAT MACCHBHbIE KDHCTa/JIHYECKHe
H OCaJIOYHLIE MOPOAHI, €CJH TOJLKO OHH HE TPEIIMHOBATH, a TaKKe
TJIHHEL -

BononporuuaeMocTs NMOPOJ, 3aBUCAIIAS OT HAMHYHS TPELIHH H
pas/IOMOB, Ha3bLIBAETCSI MAKDPONPOHHIL aeMOCThIO, a 3aBHCH-
mas OT HaJIHYHA NOP, —MHKPONPOHHILAeMOCTH I0.



rFrarasa 8
OCHOBHBIE BUAbI ABH)XEHHSA NMOA3EMHBIX BOL

OO0uue MOHATHA

Orpacsib THAPOTECJIOTHH, H3yUalomas 3aKOHbI ABHKEHHs IOI3eM-
HBIX BOJI, 06YCJIOBJIEHHOTO €CTeCTBEHHBIMH H HCKYCCTBEHHBIMH (akTo-
paMH, HasbiBaeTCs AHHAMHKOH NoA3eMHBIX BoA. Ciefyer pasiHyaTth
JBHIKeHHe BOJblI, KOTOPOE MPOHCXO/UT B MOPax H TPEHIHHAX HE Ha-
CHIIl € HH B X BOJO rOpHLIX NMOPOJ, OT JBHIKEHHsi ee B BOJOH a-
CHINE HH B X IJIacTax.

Henacuimenusie nopofsl 06LIYHO BCTPEYAIOTCSi B 30HE A3PalHH,
B KOTOPOii BJIara rnepemellaercd Win B MapooGpasHOM COCTOSIHHH HJIHA
B BHJe NVIEHOYHOMN, KamuJUIsipHOil ¥ IrpaBHTAHOHHOM BoAb. CremeHs
NOJABHXHOCTH BOJ(bl 3aBHCHT OT (GOpPMbI CBS3H ee C TBepJABIMH YacCTH-
naMy MoYyB H IOPOJ, a TAKKe OT BeJHYHHBl H CTpoeHus mnop. [suxe-
HHe BOJAB B Mapoo0pasHOM COCTOSIHHHM HampasjieHo OT YYacTKOB
¢ Godbmefi ynpyrocTbio BOASHOTO ITapa K yuyacTKaM ¢ MeHbllel ero
YOpPYrocTbio. ¥NpyrocTb e BOASHOrO Iapa 3aBHCHT OT TeMneparyphl
H BJaaxkHocTu nopoj. Kak Guito goxasano onsitamu A. @. JleGenesa,
JIETOM BOJSIHbIC [Pl B 30HE aspaluyu NEpeMerlaloTcs: CBepXy BHHS,
a 3UMOH — CHH3Y BBEpX.

Cyxas mouBa morJouaer cofepxaiinecs B armocepe napst BoAb
H KOHIEHCHPYeT HX Ha MOBEPXHOCTH YACTHIL H B MeJbuailliEX mopax,
B pesy/braTe uero oGpasyeTcs THrpockonuueckas Bofa. Yem Baime
OTHOCHTEJIbHAS BJIAXKHOCTb BO31yXa, TeM GoJblile THrPOCKONHYECKOH
BOJLI MOJKET MOIJIOTHTH CyXas NoyBa.

I'urpockonuyeckasi Boja, GYAYYH TECHO CBA3SAHHOH C YacTHUAMH
NOYB H TNOPOJ, NEpeABHraercs B MOpax TOJbKO B BHJE BOJSHOrO
napa. [lpexmonaraercs, urto ® npouyHOcBA3aHHas  (amcopOu-
pOBaHHASI) BOJA TaKXKe MOXET Mepe/IBHraThCs, TOJBKO Mepexols
B (hopmy napa.

JIBHiKeHHe pHIXJOCBA3aHHON (TMJIEHOYHOH) BOABI NPOHCXOAHT
OYeHb MeJJIEHHO 110 TIOBEPXHOCTH TBEPJIbIX 4acTHIL; Npolecc rnepeme-
IIeHHsT NOJYHUHAETCH JefiCTBHIO CHJ MOJEKYJASPHOTO NPHTSKEHHS,
06yCJIOB/IEHHbIX, C OMHOI CTOPOHBI, HAJHYHEM Y YacTHI 3JeKTpHue-
CKOTO 3apsza H ABOMHOro 3JI€KTPHYECKOro ¢JIos, a ¢ APYyroi — mnoasp-
HOCTBIO MOJIEKYJ BOJIHL.

Kanunnspuoe napu:keHne BOAH BO3HHKAeT KaK B BepxHeil yacTH
30HHl a3palHH, NPH NPOCAYHBAaHHU ATMOC(EPHBIX BOX Yepes IOYBH
¥ TIOPOAbl, HAXONsIUIHECS B COCTOSTHHH TOJHOTO CMauHBaHWA MJEHOY-
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HOil BOJIOH, TAK H B NOJ30HE KAMWJIJAAPHOTO NOAHSATHA HAaZ yPOBHEM
rPYHTOBHIX BOoA. B moA3oHe KanW/JIsApDHOro NMOAHATHS BOJAA TQIHHM-
MaeTcss BBEPX H YJAEPKHBAETCH CHJIAMH TMOBEPXHOCTHOrO HaTsKe-
HHsI BOPHYTEIX BOJIHBIX MEHHCKOB, BO3HHKAIOIIMX B KalHJJsSDHBIX
nopax.

IlpocaunBanne ((GHAbTpalMa) BOALI uepe3 30HY adpalHH MOXKeT
TMPOUCXOAUTH WIH B BHIE CBOGOLHOrO CTeKaHHUS BOJIEL, HJIH, IPH CHJIb-
HOM YBJIAXHEHHH, B BHIe NpPOCAyHBaHHs mnoj Hamopom. B mepsoM
cjy4yae NMPOHUCXOJHT CMayHBaHHe NMOPOMEHI, NMOCTe Yero Hoj BAHAHHEM
CHJIBI TSDKECTH HAYHHAETCS ABHIKeHHe H3GHITOUHOH rpaBHTAllHOHHOH
BOZAHL MO CBOGOJHEIM NMOpaM B BHAE OTJEJbHbIX cTpPyeK. Bo BTOpOM
cjlydae TOpLI MOPOABI LEJHKOM 3aloJHAIOTCH BOJOH M HalbHeillee
ee JBHXKeHHe H3 BEPXHHX CNIOeB B HHJKHHE NPOHCXONHT IIyTeM Mepe-
Jaud Hamopa. DTOT BHJ ABHIKEHHS HA3HIBAIOT HOPMaJbHON HHOHIL-
Tpauuei .

+OcHOBHBEIE BONMPOCH! AHHAMHKH IOJA3EMHBIX BOJI KacaloTcs NBHMKe-
HHS BOJbI HEMOCPEJCTBEHHO B BOJOHOCHHIX POPH3OHTAX, TIe OHO MpO-
HCXOJIAT B pe3yJibTaTe Iepelaud THAPOCTATHYECKOTO +1ABJIEHHS OT
Y4acTKOB ¢ GoJiee BHICOKHM YPOBHEM BOAHI K yuacTkaMm c Gosee HH3-
KHM ypoBHeM. [IWHaAMMKy NOA3E€MHLIX BOJ CJeldyeT paccMaTpHBaTh
BMecTe C BOmpocamMu HX GaJjiaHca H peXHMa, TaK Kak KoleGaHus
YPOBHSI W JeOHTa TMOJ3eMHLIX BOJ 3aBHCAT OT MHOTHX (akTOpoB H
ABJSAIOTCA CJAeJCTBHEM H3MEHSIOUIerocs BO BPeMEHH, T. €. HeyCTaHo-
BHBILUEroCs IBHMKEHHUS.

* MeToibl IMHAMHKH NOJ3€MHBIX BOJ MNO3BOJSIOT pellaTh MHOTHE
NpaKkTHYeCKHe 3a/ayH: ONpPefesTh BOAOTIPOBOAMMOCTL H IPOH3BO-
OUTEJBHOCTh BOJOHOCHHIX NJ/IACTOB, DPACCUHTHIBATH IIPHTOK BOXB
K BON03a6OPHBIM COODPYMKEHHSIM — KOJIo/laM, GypoBHIM CKBayKHHaM,
BOJIOCOGOPHEIM raiepesM, KaHaaaM, ONpelensiTh BO3MOKHEII TPHTOK
BOALI B TOpHLIC BhIPAGOTKH, 1aBaTh MPOTHO3 pexHMa MOA3eMHHX
BOJ M JP.

Hauaso uayyenuio ABMIKeHHS BOJIBI B NOPHCTHIX MOPOIAX MOJOMKHII
¢pannyackuit ruapasauk dapcu, kotoprii B cepennne XIX Beka ycra-
HOBHJI OCHOBHOfl MU He#H HE ¥ 3aKOH (HJABTPALHH B IOPH-
CTOH cpelle, HA3BAHHBIH ero HMeHeM, H BBeJl MOHATHe 0 Ko dHLHeHTe
¢unpTpaluy, WK BOAONPOHUIIAEMOCTH.

B nanbHeiimmeM ydeHHe O ABHIKEHHH TIOA3€MHEBIX BOJ Pa3BHBAJIOCh
rJiaBHBIM 06pasoM Gaarogaps TPyAaM DYCCKHX H COBETCKHX YYEHBIX,
KOTOpLIE€ paccMaTPHBAJH BONPOCH JHHAMHKH MOI3EMHBIX BOA C yue-
TOM NPHPOAHON OGCTAHOBKM JIBHMIKEHHS KHAKOCTell B TOPHHIX NOpPO-
pax. OnHa H3 MepBHIX H3BECTHHIX PabOT B 3TOH 0GJIACTH MPUHANIEKUT
A. A. KpacrHonosbcKoMy, KOTOPEI BhIBeJ1 ypaBHEHHE ABHIKEHHs MOJ-
3eMHEIX BOJ B TPEIIHHOBATHIX MOPOJAX. ‘

i Jins KOJIHYECTBEHHOH OLEHKH NPOCaYHBANHA BOAK B 30He a3palHH TpH-
MEHSIFOTCSI CTelHaNbHLIE MeTOdbl, OCHOBAHHEIE HA OMHITHOM NOIMOIEHHH BOIH
B CcrelHaJbHO BHPHTHX mypdax, 3ta Metoan (A. M. Boammpesa, E. A. 3ama-

puta, M. C. Hecreposa u zp.) paccMaTpHBAIOTCH B KVPCe AMHAMHKH IOA3eMHEIX
BOX.
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B pesy/braTe MHOTOYHCJEHHBIX HCCJIEOBAHHH COBETCKHX yue-
gux: H. E. JKykosckoro, H. H. ITasnosckoro, JI. C. JleiiGensona,
I1. §1. TTonyGapunosoii-Kounuoii, B. H. llleakauesa, Y. A. Hapsoro,
®. B. Henbcona-CkopHAKOBa W Ap., B HacTosmee BpeMsi C(HOPMHPO-
BaJach HOBas Hay4YHas /MCUMIJHHA —TNOJ3eMHasd THAPpaAB-
JAHKa, H3yyaloulas 3aKOHb [BHIKEHHs MOJ3EMHBIX BOL B IPHPOI-
HBIX BOJOHANOPHBIX CHCTEMax BMecTe C 3ak/IOueHHBIMH B BOJax
rasaMu. Jta QHCUMIVIHHA HMeeT GoJblloe 3HayYeHHe JJA PaspaGOTKH
METO/IOB PalHOHAJIbHOI 3KCIUyaTallid MHHEPaJbHEIX BOJ, pPacco/os,
He(TAHBIX H Fa30BBIX MECTOPOXK/IEHHH.

B cBa3d c TeM, 49To TMIyGOKO 3ajeraiculHe NOA3eMHEIE BOAB YaCTO CBA3AHH
¢ He)TAHKIMH MecTOPOMKJEHHSIMH, THAPOTe0Nory HeoOXOAWMO 3HATh BHIAB B3aHMO-
HeficTBHE MeXOy Bonol, HedThI0 H Ta3oM. B HacTosmee BpeMs B MOA3EMHOI TH/1p22-
JiMKe BBeICHO MOHATHE O PEXHME Macra, NMOoJ KOTOPLIM IMOHHMAeTCH COBOKYIHOCTD
(aKTOpOB, BAHAKOIIMX Ha JBHMKEHHe BOAH, HeTH M rasa B MOPHCTHIX TJ1acTax
(Illenkaues w Jlanyx, 1949).

BuiensioTess clefyiollie THNE PEXHMA ILIACTOB:

BononmanopHbs fi pex s HedrTs Hin ras BrTecHneTCS NOA ASACTRHEM
HANOpHOfl BOME, OKPYKAWOIled 3ajeXb; MO Mepe BHTECHEHHA He(QTH HIH rasa
TEAcT NOCTeNMeHHO 3aMelaeTcd BOJOH.

FasoHanopHbu i pexuwm Hedrs uin Boxa BHTecHmeTcs H3 MJacTa
nox meficTBHeM CBOGOJHO BbIAENAIONIETOCH Tasa.

PexnM «paCTBOPEHHOTO Fasa» HIH TOYHEE — PEXHM Ta3HPOBAHHOH
XKuAKocTH. JlaBjenHe B IviacTe ONMycCKaeTcs HHXKe JaBleHHS HACHIUIEHWs, ra3 Bhl-
XOJHT H3 PacTBOPA M, PaCIUHpssch, BETecHSeT He(Th BBepX MO CKBAXKHHE.

FpaBHTAL HOHHBL i peXuM NoJipasfensercd Ha ABa TONTHNA:

a) B IJacre uMeercsi CBOGOAHOE 3epKalo XMuIKOCTH (T. e. Bhlle YPOBHS JKHA-
KOCTH pacrmoJiaraercs BO3AYyX), H AaBJeHHe Ha 3TO 3epKajo PaBHO aTMochepHOMY,
TpH CHHJKEHHH YDOBHfi B CKBaXKHHe MKHAKOCTb IBHXKeTCA MO IJAacTy NoA IdeHcT-
BHeM cOOCTBEHHOH CHJIHI TSMKECTH;

6) soga W Hed)Thb 3aJeraloT B KPYTO NOCTABAEHHOM IJacTe, KOTODHIA KHH3Y
BHIKAMHEHBaeTcA. Jlap/ieHue Ha saboe CKBaXKHHH OnpelensieTcss BEICOTOH, HA KOTO-
PYI0 TpOCTHpAeTcd 3ajeXb BBEPX MO BOCCTaHHIO IIacTa. YPOBEHb MKHAKOCTH
B CKBaXHHE DAaCloJOMKeH BHIIIe OTMETOK KpOBIM ILUTacTa.

VYupyruifi pexuM. Ilpy 5TOM pexHMe cYIIeCTBeHHOe BJHMAHHE Ha NOBeEIe-
HHe NJAcTa H CKBaXHH OKasHBAaeT YNPYrocTb Kak HedTH B BOIHEL, TaK H CaMOro
IJacTa. YOPYrHH peKHM MOXKET CONYTCTBOBATb KaXKIOMY H3 UYETHIPeX BRIIC/IeHHbIX
BBIILIZ THIOB DEXHMaA.

Jluneiinpll 3akon ¢QuabTpauun (3akon Japcu)

JlBu2KeHHe BOZBI B IOPOJAX MpH NOJHOM HACHIIEHHH HX BOZOH
MO/IYHHsETCS] 3aKOHAM THAPaB/UKH. B 3aBHCHMOCTH OT (popMHI U pas-
Mepa Mop CKOPOCTb U XapakTep ITOro ABMXeHH: H3MeHsworcs. Hanbo-
Jee XOPOIIO H3YyUeHbl 3aKOHbl JIBHIKEHHS, HJIH (UILTPALUH, BOMIBI
B PBIXJIBIX 06JI0MOUHBIX nopojax. Jlia u3yueHust HX OBLI HCIOJb30BAH
TIHJIHHID, B KOTOPHIH HacHIajJcs MEeCOK H JIO ONMPENEJIEHHOH BHICOTHI
HaJHBajlach BOJa; NMPOCOYHBIIHCH, BOJAA BhITeKada uepes kpau. [lo-
Tepsl HANopa H3MepsiIach C MOMOLIBIO CHEUHANBHO YCTPOEHHBIX GOKO-
BBIX Nbe30MeTpoB (pHc. 67).

3akoH [JapcH raacur: KOJHYECTBO BOAH Q, mpocaumBaio-
uieHcsd 4epes Mopojy B eAHHHIY BpeMeHH, IPONOPIHOHANLHO [1aJeHHIO
Hanopa & u IJIOMIa/ii NoNnepevuHoro cedeHns nopoasl F u o6partHo mpo-

138



. [OPLHOHAJIBHO [JHHE NYTH QHJIbTPaALMH [, H3MEPAEMOH Mo Hanpasie-
HHIO JIBHXKEHHS BOJbI:

Q=*k—F.

3nech Rk — ko3((dHIHEHT NPONOPLHOHAJLHOCTH, 3aBHCHAILIHH OT
¢H3AYECKUX CBOHCTB MOPOJAB H (HJALTPYIOLIEHCS MKHAKOCTH. DTOT
Ko3(dHIMEHT MOJYYHJ ~ Ha3BaHHe
KospbunueHnTa HGHABTPa-
ILHH, HIH Ko3dpduuueHTa BoJO-
NPOHHIAEMOCTH (BomonpoBoau-
MOCTH).

h
OrHourenne —-= [ TMPHHATO Ha-

3bIBATH HAMOPHEIM IrpajHeH-
TOM WIH TNbe3O0MEeTpHYeE-
ckuM ykKaoHowm [Tlocaennui
XapakTepH3yeT najeHHe Hamopa Ha
eIMHUIY AJHHBI NMYTH (QHUIbTPAIHH.

3akon [Jlapch mDpUMeHHM He
TOJIBKO /JIsi BEPTHKAJBHOIO JBHIKE-
HHSl 2KHKOCTH, HO H IJIsl JBHIKEHHS
ee B JI0OOM HanpasJeHHH, B TOM
YHCJIe H B TOPH30HTaJbHOM. Bo Beex
cayuasx H3ydyeHHs  (QHAbTpauLuH
HeoOXOJHMO TOYHO ONpejeATh Ia-
JleHHe Hamnopa A M IJIHHY (QHIb-
TPYIOLEro yyacrka mopojel [ (pHc.
68).

A | e Ve oS0 AN N

Puc. 67. [IpuGop Hapcu Puc. 68. [Notepa nanopa npu (puabTpa-
. UMW B PasAHYHBIX HANpaBJeHHSX

Kak H3BECTHO, KOJIHYECTBO BOJHI, nporexalomeﬁ yepes onpeneseH-
HOe ceuyeHHe KaHaJjia, paBHfETCA CKOPOCTH TeYEHHH, YMHOXKEHHOH Ha
miaoniajb CeyeHHs:

Q = vF 5
OTKYyZla CKOpPOCTh

2
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Pasnenus B ¢opmyne apcu pacxon Q Ha naomans F, noayunm
CKOPOCTh (DUIbTPAIHH:
v =k—’; ;
HJIH
v=~Fkl.

Takum o6GpasoM, no 3akony Jlapcd, ckopocTb PHABTP a-
IHH MPONMOPUHOHAJbHA NMEPBOH CTENMEHH HAMOP-
HOTrOo rpajgHeHTa.

Hs nocnenueii popmMyJaH

v
k=

caenoBatesibHo, npu /=1 noayynM R=wv, T. €. BeJHUHHa
Kosdbdunnenta QGHAbBTPALMH paBHA CKOPOCTH
GHABTPAaI MK NPH YKJOHEe, PAaBHOM eJHHHI e; Ko3hdH-
HUeHT QHJIBTPALMH, TAK XK€, KAK CKOPOCTb, BEIPAXKAETCSA B JIHHEHHBIX
€HHHIAX, OTHECEHHHIX K eJWHHLe BpeMeHH (HampHMep, B Merpax
B CYTKH, B CAHTHMETPaX WJIH MHJJIHMETPax B CEKYHAY).

Cxopocts ¢uabrpauun v = k/ He npexacrasasier coGofi AefcTBH-
TeJbHOH CKOPOCTH ABHMEHHs BOJAbI B NOpax, a fAB/AETCA BeJIHYHHOM,
OTHECEHHOH KO BCeMy cedenuio GuabTpylomeit nopoast. Yrobur momy-
YUTh AEeHCTBUTENBHYIO CKOPOCTh ABHIKEHHS B NOpax U, HYXHO pasfe-
JIHTH CKOPOCTh (HALTPAIMH U Ha KO3(Q(UIHEHT NOPHCTOCTH 7.

s
n
OTKyna
V= un.

JleficTBHTE/IbHbIE CKOPOCTH JBHXKEHHS BOJABI B NOpax H3MeHsioTCs
OT HYJISl 0 HEKOTOPOH MaKCHMaJbHOH BeqHyHHBL. OHH He 3aBHCAT He-
MOCPENCTBEHHO OT BEIIECTBA 3€PeH, ec/]H 3TO BellecrBO cMauuBaercs
BOJOH, HO KOCBEHHO MHHEDPAJOTHYecKHit cocTaB Mopoibl, HECOMHEHHO,
CKa3blBAeTCA HA HHX, MOCKOJbKY OT HEro 3aBHCHT CTPYKTYpa NOPOAHI
n xapakrep mop. Ckopoctb (GHIbTPAIHH BO3PACTaeT C yBeJHUEHHEM
TIOPHCTOCTH; KPOMe TOro, OHa HAXOAHTCH B NPSAMOHl 3aBHCHMOCTH OT
TEMIEPATYPHl KUJKOCTH W B 06paTHOH 3aBUCHMOCTH OT BS3KOCTH
JKHIKOCTH.

3axkon Jlapcu xapakTepusyer JiaMuHapHOe (cTpyfiuaToe) ABHXKe-
HHe BOJEI B TOPHBIX MOPOJax.

Ckopocth (hHALTPALMH, BhIIe KOTOPOi HAYMHAIOT HaGaomaThes
OTKJIOHeHHsI OT 3aKoHa Jlapch, HaswBaeTcss KPHTHUYECKO# CKO-
pocThio ¢Quabrpauud. OnbiTel NOKa3ajH, YTO AJIS KPYNHO3EPHH-
CTHIX TIECKOB OHa paBHa B cpefeM 0,5 ca/cex nim okoao 400 &/cyriu;
BEPXHHH npejes MefiCTBHTENbHON CKOPOCTH ABHKEHHS BOAH B MOpax
cooTrBeTcTBeHHO pasen 1000 m/cyrxku npu n = 0,40.

B ecrecTBeHHbIX yC/IOBHSIX 3ajeraHHsl CKOPOCTb JBHXKEHHsI BOZbI
B 0CaJIOYHBIX FOPHEIX Nopofiax oGLIYHO TOPasjo MeHEIle.

ITpu drabTpanun ¢ Gospimofl CKOPOCTLIO He cobofaeTcs mponop-
LHOHAJILHOCTb CKOPOCTH HAaMOpHOMY TpafiHeHTy B NMEpBOil CTENeHH;
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NBHXKEHHEe BOALl mpHoGperaer TypOyJeHTHbIH (BHXDeBOiH) xapakrep
(onmHako JuHelHbIH 3aKOH (UALTPALMH NPHMEHHM IS PelleHHs
GOJILIIMHCTBA THAPOreOJOrHYeCKHX 3ajay, Tak Kak TypOyJeHTHOe
IBHIXEHHE Haﬁmo,uaercn O4YeHb PeAKO — TOJIbKO B KPYMHBIX TPEIIHHAaX
M KaHaJax, a TAK¥Ke NpH NOCTYIVIEeHHH BOAL B TOPHBIE BEIPAGOTKH HIIH
B B0o103a60pHBIE COOPYKEHHS).

3akon TypOyneHTHOro ABHXKeHHs Bhipaxkaercad Gopmynofi Illesu:

v=cVRI,

rJe ¥ — CKOpPOCTh B M[CYymKU;
R — rujpaBiauueckuii pajiuyc, PpaBHBIE OTHOLIEHHIO MJIOLLALH
WKHBOTO CEUEHHS K CMOYEHHOMY NepHMEeTpy, B M;
¢ — sMnupuueckunit KosddumHenT.

A. A. Kpacuonoasckufi, o6osnauns ¢ ' R =4k, Buipasun 310
ypaBHeHHe B CJeNylOleM BUAe:

0= kd?,

T. €. CKOpPOCTb TYpOY/JIeHTHOrO MABHXKEHHS NpPONOPIHOHANbHA HAMopP-
HOMY TDA/IHEHTY B CTElEHH - .

L L

Tabaunma 24
Kateropna Bono- Kospduunent
NPOHHILAEMOCTH XapakrepHCTHKA MOpoxN Qmjt‘t;:;;:’t:;u k
[ Xopomwo BOAONPOHHIAEMBE (rafeu-
HHKH, KpYNHO3EPHHCTHIE MECKH, 3aKap-
CTOBAHHBIE MOPOAbLL) > 10
1l Boponporunaesmble (NeckH, TPeIHHO-
BaThe MOpPOALI) 10—1
I Cnabo BOZONpOHHLaeMble (MepredH,
necuyaHHKH, cynecu) 1—0,01
v Becbma cnaGo nponuuaemsie (raHHH- ‘
CThle MEeCYaHHKH, CyNmeCH, CYIJIHHKH) 0,01—0,001
Vv Henponuuaemsie, npakTuueckd BO-
HOYNOpHbiE ([AHHBL W 1p.) < 0,001

Mpumeuanue. Jlag oTIeNbHBIX BECHMA MNPOHHIACMBIX MPOCAOEB PANCUHHKA BeNHUMHA KO-
abddunHenTa PUALTPALHK MOzKeT locrurate Goaee 100 mjeymuu.

CMemanHoe JABHXKeHHe (MaMHHApHOe H TypOyJieHTHOe) Moxer
OLITh BhIpaxceHo opMyJioi
. 1
Q =k Fi*,
rae k. — koabdunuedt buHILTPANHE, HMEIOUMH Takoe XKe 3Haye-
HHe, KaK xosapduuuent kB B dopmy.ae [lapcu;

F — nnomanab ceyeHHs;
m — no6oe MpoMexyTouHoe 3HA4eHHe Mmexay 1 u 2.
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Jlfisi  XapakTepHCTHKH NPHBOAHM OPHEHTHPOBOYHbIE JaHHBIE
0 Ko3(¢uIHenTe BOAONPOHHLAEMOCTH TOPHBIX mopon (Tabua. 24).

Kosdpodpuuuent npoHnmaemoctH Ocnosuofi 8akoH (QHABTpauHA
MHIAKOCTH Yepes MOPHCTHE CPel OB PasBHT COBETCKHMH THIPaBJIHKAMH
JI. C. Jleii6enzonom, B. H. IllenkauesniM u fip. ONEITaMH YCTAHOBJAEHO, YTO KO3(-
HuHeNT (QUABTPAUHMH 3ABHCHT OT TeMNepaTypsl JKHAKOCTH, TaK KaKk C H3MeHe-
AHEM TeMMepaTypsl MeHAeTcs BASKOCTb Xuikoctd, ITostomy B medrsinofi ruapas-
JMHKe BBeJeHO NOHATHe 0 KOS ddHUHEeHTEe NPOHHNAEMOCTH R, KOTO-
Phifi cBA3aH ¢ KO3((MHIMEHTOM (HILTPALHH CIEAYIONUIeHl 3aBHCHMOCTBIO:

k__ky
T T
OTKyna
E.I.
kp=k7,

rle 7 — yIeJbHblii BeC WHIKOCTH;
p — puHaMuyeckas (a6coMOTHAS) BA3KOCThH KMAKOCTH.

Pasmeprocts Kosd(dHNOHEHTa NPOHALNAEMOCTH JIeTKO BEIBECTH H3 HSBECTHOM
tdopmynu (3akona Japcu):
Q h
T.

U=F =RkI=F

Ecan 3a aauny nyTH OWILTPAalMH B3ATb SJEMEHT NMMHE maacta Ax, napme-

HHe Hanopa (maH mepenaj KaBJeHHs) BAOMb 3TOro sjieMenTa 00603HaunTh Ap = 1.
T

TO Ty Xe (OPMYJIy MOMKHO HANHCATH HHAYE:

A
oL Ay
P TAx *
3jech OCb X B37Ta B Hinpa!memm JIBHXKEHHS.

IMockonsky i _P-E’ NOC/Ie/lHI00 (OPMYNy MOXHO NPEICTABHTL B CAELYI0-
mieM BHAe:

Ap
Beauuuna Ay TMCJGHHO DaBHa rPajHEHTy AaBJeHHs, T. €. Mepenany Aasne-
HHS Ha enumuuy Anuuewl, Jlns o6pasma pauuodi [ sta dopMysna Gyler mMeTb BHA:

Q _ kpdp

=l !
OTKyna Ko3pdHuuzeRT NpORHIAEMOCTH:

% o L

P FAp *

B cucreme CGS pasmeprocTh BennumH, BXOLAWMX B GOPMYJy, crefylomas:
Q —cuflcex; p—nyas (Ou - cexjemt); L —ca;  F—cus, A, —onjcu?
lMoncrasnas stu oGosmavenns B nocrennion GopmMyny, o6HApyKuM uTo k, Bupa-
maeTcsi B KBAJPATHHX CAHTHMETpAx.
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 Jlng rOpHEIX NOPOX eHHHILA TPOHHILAEMOCTH, BEHIDaXKeHHAs B KBAJPATHLIX CaH-
| pEMeTpax, CJIHIIKOM BENHKa; NMOSTOMY JUIS PacueToB NPHUHATA BeJHUHHA, NpHGIH-
. gurenbHo B 10° pa3 MeHbluasi, Ha3BaHHAf X a pC H.

Kosduuuenr nponnnaemoctn pasen 1 napew, eein Q =1 cadfcex; p=1
cauthnyas = 0,01 nmyasa; L =1 cu; F=1 ca2 Ap=1 ar = 981-10% 9n/cu2:

1 8

- DA AT 2l
kp G81.10F 4 ~ 107" cu” =1 napch.

B cooteercTBHH ¢ (H3MUECKOH NPHPONOH Ko3(dHUHenTa NPOHHLAEMOCTH pe-
3y/AbTaThl ONpeleeHHA NOC/IeAHEro He JOJKHBI 3aBHCETH OT TOro, KaKkasi OJHO-
ponHas MKHAKOCThL HJH ras (Boma, HedTh, GeH3HH, BOSAYX M T. A.) NPOMyCKaTHCh
yepea obpasen ropHoi nopoisl. IlnacTel, Kos@HOHEHT NMPOHHIIAEMOCTH KOTOPHIX
M3MepsieTCs eIMHHIAMH WM JecATHIMH JOmsMu gapcd, obGnapaior xopomeft mpo-
HHILAEMOCTBIO, eCJH e KOBQ)(IJIIIJ.HEHT NPOHHILAEMOCTH H3MepseTcs TBHICAYHBIMH 10-
. NAMA JapcH, T. €. HeCKONbKMMH MHJJIHIADCH, TO NPOHHIAEMOCTb TJIacTa MJIOXas.
Yacto B npefenax OQHOrO nJjacTa NPOHHILAEMOCTb PE3KO H3MeHAeTcst Kak 1o mpo-
. CTHPaHHIO, Tak M mo MomuocTH, OGEIYHO BROJL HAMIACTOBAHHS MPOHHIAEMOCTb

wiacToB Gosbille, YeM NEpreHAHKYJSAPHO MOBEPXHOCTH HANJIAacTOBAHHSA.

KanunngpHele sBJeHHs B rOpHLIX NMOPOAAX

- B KaluWJUISIPHBIX TIOpax JBHXKEHHe MOJ3eMHBIX BOJ, COBeplIalo-
- LIeecs MOJ BJHSAHHEM CHJIBI TSXKECTH, OCJIOMKHSAETCS KanHJUIAPDHEIMA
SBJEHHSIMH, KOTOPLIE IIPOUCXOJSAT B pe3yJbTare JeHCTBHSA CHJI nmoBepx-
ILI_OC'I‘HOI‘O HaTsAXKEHHS, Pa3sBHBAIOIIHXCA B INOpax Ha TrpaHHIE BOJLI

P
)
d d, \
gcPe
' 70,

- d*"__ d;‘
=1 4276 4, 2
d - d’ s +
= |35 297 e Hy Hy
= | dN—1"4, ¥
J= 4 iy
—_— - - — ‘_‘kA‘}_L___ ___'

Puc. 69. Cxema KanuaaspHOro MOJHATHSA

M Bo3ayxa. B KanuansapHBIX'TpyOKax, BeAeCTBHE NPUTIKEHHT MEKILY
CTeHKaMH TPYOKH H 4aCTHIAMH BOJIbI, IOBEDPXHOCTb BOJKI MpHOGpeTaeT
BHII MeHHCKd, O6palleHHOro BHINYKJOCTBIO K Bole (pue. 69). Cunn
NOBEPXHOCTHOTO HaTsKeHHs b W b; HampasjeHBl MO KacaTeJabHBIM
K LIApOBOH NOBEPXHOCTH MeHHCKa. BepTHkalbHBle cocTaB/sioNniHe C
H ¢| CYMMHDYIOTCS B OfiHY ofmyio cuily P. Ilox BausHHeM nocjieaHeit
Boxa B TPyOKe IOZHMMaeTcs 10 BhICOTH H,, KoTopas HasniBaercs
BHICOTOH KaNHJAJAPHOIro NMOAHATHS H CIVKHT Mepoi
KanHJJISPHOCTH.
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3aKOH KanWWISPHOTO NOAHSATHA BOABL 6bul  cOPMYIHPOBAH
J. JKopernom (1718): BbICOTa MOAHATHS KHAKOCTH B KanuaasipHo#
Tpy6Ke oGpaTHO MPOMOPLHOHAIBHA AHAMETPY KaHala TPYOKH:
2a?
Hy==,
rae a® — KanuaAsipHas NOCTOSIHHAA.
Ilo dopmyae Jlamnaca

rie ¢ — NOBEPXHOCTHOE HATSKEHHEe B OH/[CA;
Y — YAeAbHHIl BeC XHIKOCTH.

Kanunnapras TmOCTOSHHAS UHCNEHHO COOTBETCTBYeT BbICOTE
MObeMa JKHAKOCTH, BHPAXEHHOH B MUJLTHMETpaX, B TpYOKe pajiy-
com | mm. ITo O. Xposnbcony, BelHUHHA @ NpH KOMHATHOl TeMnepa-
Type paBHa 15.

Jlns BOABI MOXKHO NPHHATH

30
H =

KanunnsipHoe NOAHSTHE VMEHBIIAGTCH ¢ IMOBBLIMIEHHEM TeMiepa-
TYPHl }KHAKOCTH:

Hy=H, (1 —0,002¢).

st mojicueTa BHICOTHI KAMMIIPHOTO NOJAHATHS B IPYHTE, NPH H3-
BECTHOM COCTaBe H TMOPHCTOCTH MOCJE/IHEro, MOXHO BOCIMOJIB30BATHCA
caenywomeii Qopmyaoit M. Kosenu, BbiBeJleHHOH TeOPeTHUECKHM
nyTeM:
1

Hk_ 'a

CM,

rae n— Ko3hUIHEHT NOPHCTOCTH;
d,y — 3eKTHBHEL qHAMETD.

KanuanspHoe nopHATHE MOXKeT GHITh YCTAHOBJIEHO HENOCPEICTBEH-
HEIM HaGJroZeHHeM B TPyOKe, HANOJHEHHOH HCC/leAYeMBIM TPYHTOM.
Jlnsi BHIYMCJIEHHS CKOPOCTH KaNMJ/ISPHOTO MOAHATHS U, MOXHO

NPHMEHHTH 3aKoH (uabTpaunun Jlapcu:
H —h
v_mnk*

v
Orciona, Tak Kak u; = = (rme n — MOPHCTOCTS),

ke H,—h
uk—: F 4 r_- »
rae R — Koshduuuent duabrpamum;
n — MOPHCTOCTh CPYHTA;
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H, — makcHMa/nbHast BLICOTA KAMHAASPHOTO NOJAHATHS;

h — BLICOTA KANMHAJASIPHOTO TOJAHSITHS B ONpPEAEJEHHBIH MO-
MEHT.

ITpuBenenHas opMyJia MOKa3LBAET, YTO CKOPOCTb KanHJJIAPHOTO
MOJHATHS HMEeT MaKCHMAJbHYIO BeJHYHHY B HaAYaJbHBIl MOMEHT;
C BO3PACTAHHEM NPHMOAHATOrO CTOJIGMKAa BOABI i OHA MOCTENEHHO
ymenbuaercs. [Ipu o= H _ckopocts u, = O (puc. 70).

ITpuBoxHM Tpee/IbHYIO BEICOTY KanHIApHOro nonuaThs H, B He-

KOTODBIX THIIAX IIOPOA:

oM M
Kpynuwit mecox 2—35 Cynechb 1,2—35
Cpeauntt  , 12—35 CyrauHox 3,5—6,5

Meanxwuit % 35—120 Jlerkas rauna 6.5—lé,0

Bpewmsi, Heo6xonumoe 115t JOCTHXEHHSA NMpeeIbHON BHICOTH! Kalnl-
JAsipHOro momuaTHsA H,, pe3ko BospacTaer ¢ yMeHbLICHHEM AHaMeTpa
YACTHII; B eCYaHLIX TPYHTAaX KANHVIAPHOE NMOJHATHE HOBOJLHO CKOPO

JOCTHTaeT BeJIMYHHBI, OJU3KOH K TpeesbHOH,
] B MEJKO3EPHHCThIX NMOpPOAAaX H TJIHHAX NOMHS-
. THE TPOHCXOAHT B TeueHHe 350—475 nueil.
Kpupble KanuaIgpHOro MOAHATHS JJIA PasJ/HY-
HBIX THNOB pBHIXJBIX NOPOJ TpHBEAEHHl Ha
puc. 71.
Hy

M
108

.‘L :tt g0 /
70
&0

50 I

‘1‘ ol 1/

i

N

S
e

20
A
10 )

f—t

I : - 0149 16 25 36 49 6% 8 100 Lymnu
Puc. 70. Kanuaasnp- Puc. 7]. KpHEBle KanuJAJAapHOrO NMOAHATHA
HOE TIOAHATHE BOMbI ANl MOPOA C BEAHYHHOW 4acIHu:

B Inecke - 1 — wmensme 0,01 sm 4 — ot 0,10 no 0.25 mu
ki 2— o1 0.01 no 005 , 5—, 025 .05 =
3— . 005 . 0,0, 6—. 056 , 1,0 =

Taxkum o6pasoMm, MeTOX HEmoCPeICTBEHHOI'O HaGJII0leHHs 32 Ka-
NHJJISPHBIM TIOAHATHEM NPH HCCJAEA0OBAaHHH MEeJKO3€PDHHCTREIX I'PYHTOB
Kpaiine Heyao0eH; MO3TOMY NPHXOAMTCSH NMPHMEHATb APYrHe MeETONHI,
OCHOBAHHBIE HA ONpPENEJIeHWH BeJHYMHBI MOJHATHS B CHelHalIbHBEIX
npubopax — KalH/JISPHMETpax.
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¢ HauGonee yno6usiM croco6oM IS CpelHe- H MeJKO3epPHHCTHIX
MeCKOB SIBJISIeTCS] ONpe/ie/ieHHe BhICOTHI KaNHJUISPHOTO TOAHSITHS
B npu6ope I'. H. Kamenckoro, IIHPOKO HCNoJb3yeMoM B JaGopaTto-
puu MI'PH.

IlpuBenem KpaTKoe ONHcaHHe 3TOro crnocoGa.

B crekasianeil cocyn a (puc. 72) Buicotoit okomo 10 cM, B HHxKHeRt uacTH
KOTOpOrO YyKper/ieHa dacTas MeTaniuueckasg CeTKa, 3arpyMaercs HCOBTyeMuil
TPYHT (€caH moc/efHHA COLEepPKHT Mes-
KHe H T/JHHHCTHIE YACTHURL, TO BHH3Y
saknanuisaerca Gydepuufi caoft w3
Kpynuoro necka). Cocyn nocpeacTtsom
Pe3HHOBOM NPOGKH C OTBEPCTHEM COEIH-
HAETCA CHH3Yy C [AHHHOH CTEKNAHHOfM
TpyGKO#H, KOTOpas B CBOIO Oodepelb NPk
TIOMOLIH TPOHHHKA COeLHHAETCA C JApYy-
roil, pAaOM pacnosoXKeHNof cTeKAAHHCH
TpyGkoit. Cuu3y uepes AAuHHYiO TpyG6-
Ky noasoautcss Boda. HTo6wl YCKODHTH
NOABEM BOIH, Yepe3 NpolGKy Hemocpen-
CTBEHHO MO CeTKY BBOIAT TOHKYIO
Tpy6ky K ans  BeNycka Bosayxa.
Korna mona BeITECHHT Bech BO3IYX M
HayHeT NpOXOAWTbL uepes TpydKy K,
NOCAEIHIO 3aKPHBAIOT 3aXKHMOM W
BOJa HauyWMHAeT MCCTynaTb B MECOK.
3aTeM npeKkpaulaloT NPHTOK BOIH B
TpyOKy; BOZA nPONOJIKAET HEKOTOpOE
BPEMS BCACHIBATLCH B NECOK, YTO MOKHO
3aMeTHTb MO [OCTENeHHOMY MajleHuto
YpOBHS BOALI B cocelneil TpyGke, Koraa
Bech rpyHT OyneT cMoueH BOLOH, uepes
TpyGky P naunnalor NOHEMHOry Bhi-
nyckaTe BONY; NpH 3TOM B OTKPHITOl
Tpy6ke M ypoBenb Boan GyneT NOHH-
WarbCl H BMECTE C TeM HAayHeT YXO-
IUTh W3 TPyHTa Kanuaaapuasa soaa. flo
JOCTHIKEHHH HEKOTOPOro YPOBHA IlxKe
CeTKH, YIepXHBalollei TpyHT, RO3LYX

Puc. 72. KanunnapuMmerp cHcTeMul TIPOHHKHET Yepe3 TPYHT B TPYOKY, Boia

T HE Hentenc kana oTopBercs OT ceTkn W Gylder mpoaoJ-

Watb NoHWKatbes. Pa3nocts yposueii

sonu B ofenx TpyGkax B stoT Momenrt (H,) onperensier seauuuHy crona Bomul,

TOABEUIEHHOT0 KanWIAAPHOH cHJOH, T. €. npelcTasnfieT colGoi BEICOTY KamWAAfp-
HOro NOJAHATHA.

Bricota u cKOpOCTh KanmH/IAPHOrO MOAHATHSA 3aBUCAT OT MHHepa-
auzauun Boxel. C. IT. KpaBkos npuiues K cjieyiolidM BEIBOLAM:

1. CkopocTh Kanu//isipHOro NOAHATHS PacTBOPOB C MOBHILIEHHEM
HX KOHIEHTPalHH YMeHbLUaeTcs.

2. Ilpu oaMHAKOBOH KOHIEHTPAUWH PACTBOPOB CKOPOCTH KamlwJ-
JIAPHOrO MOJAHSATHS B 3aBHCHMMOCTH OT XHMHYECKOro cocTaBa pacTBo-
PeHHbIX BelllecTB pacnoJjarailoTca B yObIBaiOlleM MOpALKe CJeAyio-
wHM oGpasoM:

:;Hdo ia) NH4CI 1 KQSO4 _(NH4)'_JSO4 LFl & KQHPO4 1 NaN03 =
— NaCl — NaOH — Na,COs,.
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3. Ilpu npubaBienun K 1MoYBe WK TPYHTY THICA HJIH YTJIEKHCION
M3BECTH CKOPOCTh KaNWJVIAPDHOrO NMOAHSATHS YBeJHUHBAEGTCH.

C KanuJsipHBIMH ABJEHHAMH NPHXOMHTCSA CTANKHBATLCS B 3acyul-
JHBBIX 06J1aCTAX, B YAaCTHOCTH — NpH Gopbbe ¢ 3aco/ieHHEM [MOuB
B Geccrounwix paiionax. ®@. I1. CaBapeHckuii oTMeuas, UTo «. ..NOHH-
JEHHSI B MYCThIHHBIX O6GJACTAX HrPalOT Ty XKe PoJib aKKyMYJSTOPOB
BOJHOPACTBOPHMBIX coJiefl, Kak Mopsi ¥ okeannl. Hakonnenue coneit
BeJIeT K 3acCOJIeHHIO TPYHTOB M TPYyHTOBBIX Bojl. Mcnapenue ke noauu-
Malolleiicsl Mo Kanu/aaspaM TPYHTOBOI coJieHOH BOJbl BeJeT K 3acoJie-
HHIO TouYB H 00pa3oBaHHIO coJloHYakoB». Ilostomy npm ycrtpoiicTse
OPOCHTEJBHEIX CHCTEM H3yUeHHIO KalWJJISPHBIX ABJACHHI caelyer yle-
JaaTb ocoboe BHHMaHHE.

Boubioe 3payenne KanuVISPHEIM SBJEHHSIM HAIO NPHAABATHL NPH
ananuse fe(opManuii  yCTOHRYHBOCTH I'PYHTOB, H3YYEHHH COCTOSHHSA
B Nepe/BHXeHHs BOJbl B 30HE a3paluH, a Takxe BCIYYHBAHHA TPYH-
TOB OT NPOMep3aHusa («My4YHHEI»).

KanunnspHoe nogHsTHe 3a4acTylo co3faeT H3GHITOUHOE YBJaXKHe-
HHe, C KOTOPHIM HaJ10 6opoTbes, oco6eHHO npi 3an0xeHnn pyniamen-
10B 3aHHA B MECTaX C HerayGOKHM 3ajleraHHeM 3epKaja IpyHTO-
BbIX BOJ.

Onpepenenne KoaHIHeHTa BOAONPOHHLAEMOCTH
JlabopaTopHHEe cnocobn

B naGopaTopHEIX YCaAOBHSX KO3 (HUMEHT BONOMPOHHUILAEMOCTH
MOXHO ONpeleNdThb Ha OCHOBAHHH TPaHYJOMETPHYECKOro aHaausa
BJH NyTeM ONBITHOrO H3yueHHs (HJIbTPAlMH B cneLHasbHbIX NpH-
6opax.

Boluncaenne KosdduuMeHTa BOIONPOHULAEMOCTH MO JAHHBIM rpa-
HYJOMEeTpHYECKOro ananusza. A. XaseH Ha OCHOBaHWHI ONBITOB C mnec-
KaMH pasjuuHoro cocrasa (1891) ycranoBusa ciefyloulyio 3aBHCH-
MOCTb MeX{y CKOPOCTbIO (PHALTPALUU U (B M/cyTku) U 3PPeKTHBHLIM
anamerpoM d . (B Mat):

'w=Cd2, 2 (0,70 + 0,037),
’l-..-_____.f'-‘—

rae h— moteps HAMOpa; . o
[ — pauua nyTH GUABLTPALUH;
T — Temneparypa B °C;
C — sMnapHyeckuit KoapduunenT, H3MeHsIouKiica B npeaeax
or 400 no 1200 B 3aBHCHMOCTH OT OJHOPOAHOCTH H NOPH-
CTOCTH TecKa. .
Pasnenus o6e wactu dopmyns Xasena na / u o6o3navas Temme-
paTypHblil Kos()pHIHEHT Yepes T, NOAYUHM Ans Kosdbduuuenta buis-
TpalHH cJaefylolllee BblpaXKeHHe:

Fy— Cdgq;t.
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H. H. [TaBnosckuil npeanoXua AAs yrpouleHus 3ToH GopMyJin
BBIPA}KaTh CKOPOCTb (PHJLTPALMH He B MeTpax B CYTKH, a B CaHTH-
meTpax B cekyHay. Jlif 3Toro npapyio yacTe (opMyJEl HalO yMHO-
*uTh Ha 100 ¥ pasfesuTh HA YMCJIO CEKYHJ B CyTKax, T. e. Ha 86 400:

k=Ca2, - gt
IMpunumasn C = 864, nonyunm:
k=ds,
a aasi temneparyps 10°, npu © = 1:
kyy= dzq)-

rae ki, — BeIpaxkaeTcs B cM/cex, a dsy, — B MAM.

®opmyna Xa3eHa NMPUMEHHMa JJISl YHCTHIX OAHOPONHBIX MECKOB
¢ neficrBytomuM auamerpom ot 0,1 po 3 mm, npu xoadduuHeHTe He-
cxHoponHocTH He Gonee 5. Baaromaps cBoeit mpocrore opmysia
yno6Ha AJs NPaKTHYECKOrO NMPHMEHeHHS.

Y. Cauxrep BBes B (opMyay KoadQuIHEeHTa BOAONPOHHIAEMOCTH,
NOMHMO JeHCTBYIOILIEro AHamerpa, KO3 QHIHeHT BA3KOCTH W BeJH-
YHHY M, 3aBHCALLYIO OT MOPHCTOCTH:

1
k = 88,3d? o g Mmleymru,

rae p — JHHAMHYECKAs BA3SKOCTb BOJH /
m — YHCJIOBOH KO3(PDHIHEHT, 3aBUCAIMHA OT MOPHCTOCTH IO~
ponmbl; 3Hayenusi ero pAaHn CAHXTEpOM /s NMOPHCTOCTH
ot 0,26 no 0,47.
Dopmyna Kpiorepa orpaxaer 3asucuMocTb Ko3(duuuenta Guib-
TPAUHMH OT MOPUCTOCTH MOPOAL! H 06LIeii NOBEPXHOCTH YacTHIL:

=1,44 - 10'3“% Mlcymrn,

rae n — NOPHCTOCTh;

® — CyMMapHasi mOBepXHOCTh YACTHIL, 3aKJIOUYeHHHX B 1 cu®

MOPOJILL,. B CH2.

IToBepxHOCTb O/MHON YacTHIH paBHA ®, = =d? cm?. Tloxcuer npo-
H3BOJHTCS MO KaXKI0# (Ppakuuy OTAEJbHO, 3aTeM CYMMHpPYeTCS.

®opmyna Kosenn, yuuthiBaiomias TOPHCTOCTb W JefiCTBYIONIHM
IZHaMeTp, B yNPOIIEHHOM BHIE BBINVIAAHT cAenylomumM obpasom:

nd
k=625 t‘r:‘;)-;d.,q, .u/r:ymmz. .
Has Bcex ¢opmyn H. H. BuHIeMaHOM cOCTaBieHs YIOGHBIE

HOMOrPaMMBbI, KOTOPBIMH CJEIyeT MNOJNb30BATECA MPH ONpeleeHHH
ko3 punenTa GuabTpanUy.
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Onpenenenne koadpduumenta BoponpoHHUAEMOCTH B npuGopax.
[MpuGop nas onpenenenusi KO3(PHHUHUEHTA BOAONPOHHUAEMOCTH CO-
CTOHT H3 BEPTHKAJbHOTO META/VIHYECKOro UHJAHHAPA C 3aKPHITEIM
AHOM. B ummunAp BKIaNBIBAeTCS IVIOTHAS CETKA, YKPENJEHHAs! JKees-
HbIM KOJIBLOM Ha 5 cm Beile fAHa. COOKy Aas HaG/IONeHHs 3a HATO-
paMH B Pas/IMYHLIX CEUEHHSX UHJIHHIAPA NPHIENLIBAETCH HECKOJbKO
TpYOOK, CIyXKAalIHX Ibe-
soMeTpaMu. Brime aTHX
TpyOOK  ycTpauBaercs H—
60KOBOIT OTBOX AJIs CJIH-
BaliHl BOJLI C ompene-
JIEHHOTO YPOBHS; TaKOi
e OTBOJ HMeeTCsd H B
HHXKHeH 4acTH UHAMHIpa,
nox cerkoil. Ilom atum
OTBOJOM HaxoauTcs cra- |l
KaH, KOTOPLIM H3MepseT- cq]
€ KOJIMYECTBO  BOJHI,
npoTeKawlled yepes 3a-
KJIOUEHHYIO B IMJHHIpE
Nopoay.

[Tpubop s3arpyxkaior

- HCIBITYeMOH  mopopoil,
~ HanpuMep neckom, Koro- Puc. 73. [lpubop I. H. Kamenckoro aas onpe-
phll'«'l HachInamoT H86OJ'IB‘ NEJEHHS BOAONPOHHUAEMOCTH TOPHBIX nopoa
G R o e U e
Ky, TPHKPHITYIO MapJei,
H caerka yrpamGoBriBaioT. Jlas mpeaoXpaHeHus NOPOjAbl OT MeXaHH-
YeCKOr0 pPa3MBLIBAHHS Ha Hee HachinaloT HeGOJBINOH CJOit KpYmnHOro
necka uju rpasus. [Tocse mposepku npuGopa u craGHAH3alUHH yPOB-
Heil BOJABl B Nbe30MeTpax MPHCTYNAIOT K OMNbITY, KOTOPHIl 3akijio-
Yyaercs B HanoJiHelWH npHOopa BOAOH H ompedejieHHH KOJHYECTBA
BOJbI, BHITEKalollell H3 HHXKHeH OTBORHOH TPYOKH NpPH pa3/HYHbIX
Hanopax. '

[lo pasnmocTH HanopoB A, yCTaHaBIAHBAaeMOH MO MbE3OMETPaM,
AnuHe MyTH GUALTPaLUH [ H TONepeyHOMY CEYeHHIO METAaJJIHYecKOro
- umauapa F noaywaior B u3 dopmyan dapcu:

o T

Q=*k2F,

OTKyZa
" ke O

k=gp-

ITpubop I'. H. Kamenckoro (pHc. 73) HMeeT TO NPEHMYIIECTBO
- NepeJ| BbILIEOMHCAHHBIM, YTO OH TO3BOJISIET ONpelensiTh KO3 hHiueHT

Guabrpaunn no obpasiy ¢ HeHapyuleHHON cTpyktypo#t. Llusmmuap
npubopa pasGopHbIH; OH JOJKeH HMeTb GOoJbLIOH Auamerp, uTOGH
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3a30pEl MEXJy MOHOJNHTOM H HHJIHHIPOM MOXKHO OBUIO 3aJHBATH
napadunom. dror npubop ¢ npucnocobiieHHeM JIJIsi YCTAHOBKH B HeM
PeXylUHX UHAHHAPOB TNPHTOfeH s onpeneieHus Kosdduuuenra
¢GUAbTPaUHH TAKHX NOPOJ, KaK CYIVIHHOK, JIECC, NOPHCTHIE NeCYaHHKH
H 1p.

g KauecTBe NMOPTATHBHOro npubopa JJisA ompefesieHus Koahdu-
LHeHTa BOAOMPOHUIIAEMOCTH ECKOB B MOJIEBBIX YCJIOBHAX MOXET CJy-
XHUTb NpHGOP, Ha3HIBAOWIKIICS TPYO-
koit Kamenckoro. C HUM CXOfHA H
tpy6ka CIIELITEO (xoHcTpykuus
E.B. Cumonona).

Tpy6ka Kamenckoro (puc. 74)
npejacTapiser cobofl CTEeKJIAHHYIO
TpyOKYy AJHHOM OKOJIO 23 ¢ H Aua-
metpom 2—4 cm. TpyGky sarpy-
JKAIOT HCMBITYEMBIM NMECKOM Ha BhI-
cory 10 cm, nanonHsOT BOAOH JO-
BepXy M YCTAHABJHBAIOT HA_ POBHOM
MecTe Tak, 4ToOHl NpocauyHBalLLas-
¢ BoAa Mmorvia cBoGOAHO CTeKaTh.

i Yposenb Boanl B TpyGKe Gymer

=== -

najgatb €O CKOPOCTBIO U, paBHOH

Puc. 74. Ipy6ka I. H. Kamencko- CKOPOCTH — (DMNIBTPAUMH  BOAbl B
ro—noaesoil npuGop ans onpene-  HCCJAeAYeMOH mopoje:

JEeHHA BOAONPOHHIAEMOCTH MNMECKOB ds
D= E 4

rae ds — maneHwe ypoBHA B TpyOke 3a Bpems df.

Jlns storo orpeska BpeMeHH, no ¢opmyae lapcu, MOXKHO Hamu-
CaThb

]
|

| .

r
|

ho—S
v==Fk ro—‘— “
rae h, — nepBoHaYaJbHAST BHICOTA HANOPA.
IlpupaBuuBas npasble YacTH 0GOHX BbIPAXKeHHM, MOMYUHM:
ds hyo—s
i

OTKY/a

k=—Tln(l—h—)

s
o

O6Gosnauas — In ( 1— %) yepes :9(7:—). noayuuMm  GopMyay
B OKOHYATE/JLHOM BHIE:

b= o)

§
Bennunna ‘*’(n_”) MO¥eT OBITh BEIYHCJIEHA MJIH e HaiijeHa 00
tabauuaM win no rpaduky (puc. 75).
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BonponporunaeMocTb IVIHH B THICAYH Pa3 MeHbIle BONOMPOHHIde-
MOCTH camoro Mejkoro mnecka. KoaggHuuuedr BoJONpoHHIIaeMOCTH
rJIHH IIHPOKO KoJeGJsieTcsl B 3aBHCHMOCTH OT HX TIODHCTOCTH H BJaX-
HOCTH. JI/isl McnbiTaHUA IJIHH CKOHCTpPyHpoBaH ocobeiit mpubop, yco-
sepuencrBoBannblii H. B. Konomenckum (puc. 76).

em
0 82 04 65 48 10
%
qz N ? ’/’/< it N ’;k
2+ HTYC L S i ——— - ST
a5 z «’}‘°“'°1 Z
X 21 ]

as $  gns 2
10 \ ¥ P i gt 7; 7

‘ TEN 14 N
12 p 44 [

Yy
» \ Goda ” /§
5 funa
18 /
20 i S T
5 . 5 \\\

P , | Phoemcmmmomscs sonnsi 114
Puc. 75. T'paduk nas onpe- Puc. 76. Cxema mpubopa H. B. Koaomenckoro

(8

AnfA omnpeaeneHus BOJOMPOHHUAEMOCTH FIHHbI

1 — soaonoasoaswas Tpybxa; 2 — nopuwens; I — CAMBHLIE
oTeepcTHs; 4 — BonooTBoaMam TpybGka; § — TpyGka aam
yaanesus Bo3lyxa Hi3-noa olpasua

nefeHHA @ (E)

ITpuGop nosBosger aepxark o6Gpasel NMOJA MOCTOSHHBIM JAaBie-
HHeM, uTO O6ecleuHBaeT ero MOCTOSIHHYIO BJAAXXHOCTb H NOPHCTOCTb.
JuaMerp mucnbiTyemMoro ofpasua TJIHHBL JOJKEH GbiTh 3HAYHTEJNbHO
~GoJibllle ero TOJIUHKHBEL, — 3TO o6Jeryaer yaaJjeHue W3 HEro BO3/yxa.

OnBHTHHE OTKAa4YKH

B npHpONHBIX YCAOBHAX BOL@HOCHBIH FOPH3OHT OGLIYHO JaJEKo He
OIHOPOJeH MO COCTaBy, MOPHUCTOCTH H TPEIIMHOBATOCTH, MOITOMY
N0/1b30BAThCSl NAHHBIMH, NOJYYEHHBIMH HA OCHOBAHUH J1aG0paTOPHBIX
onpejle/leHHH HJIH BbIUHCJEHHH IO rpaHyJOMeTPHUYECKOMY aHaJH3y,
NpU pacyeTe BCEro NMOTOKA MOJ3eMHOM BOILI ciefyeT ¢ GOJbIIOH 0CTO-
pokHOcTBIO. DoJlee Tounble pesy/bTaTsl MOJYHAlOTCS NPH Onpejese-
HHH Koa(duunenTa GuabTpaluu Beefl TOMLIH HENOCDeACTBEHHO B IO-
JIEBBIX YCJIOBHAX. ‘

B npaxTHKe rHAPCreoJoriueckHx H3bICKaHHH IHPOKOE TpUMeHeHHe
HOJIYYHJI MeTOJ OTIEHITHBIX OTK adekK. [IpHHUHN npopeneHHs oTKa-
€9eK OCHOBAaH Ha TEOPUM NMPHTOKA BOJABI K KOJOANAM, pa3paGoTaHHOM
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eme B 1857 r. [omou. 3akiaiouaercs OH B TOM, UYTO 3aKJajbl-
BAeTCs HECKOJIbKO CKBaXMH (MJIH KOJIOALEB), M H3 IEHTpPaJbHOM
CKBAXKHHBI IIPOH3BOJMTCS OTKAYKA BOJBI HACOCOM, @ B OKPYKalOMIHX

}
i PR, K | - § ﬂzv
VI iiiinir rrirri iy, “7, (i i p”f’»‘//lq/
| X i X

Xy

Er BEAz =—s

Puc. 77. Cxema annuit TOKOB npu oTkauke
HAMmOpHBIX BOJ
I — pononocHmii  naact; 2 — BOLOY NOPHWA  nasct;
3 — AHHHK TOKOB. X,, X, X; — PACCTOAHHSA OF OCH CKEi-
WHHW 10 HAOAORATEALHLIX CKRAMKH] V), ¥, J, — YPOBHH
BOAL B Ha0A10AaTeAbHLIX CKBAaXKHHAX

HaGmaoaeTcas U3MeHeHHe
VPOBHSI BOJBIL.

I[lo 3THM JaHHBEIM,
3Hasi PaCcCTOSTHHE MEXIY
CKBaXKMHAMH, MOXKHO
ONnpenesuTh 3HaueHHe k
N0 MPHBOIUMBIM HHXKeE
dbopmynam,

3T (HOPMYJBl OCHO-
BAHLI HA TOM, YTO B pe-
3yJbTATE OTKAYKH CO3-
JiaeTcsl pajHaJbHEIA MO-
TOK BOJIbl K IEHTPAIbHOM
CKBaykuHe, o0pasyiomuii
BOKPYT HEE TaK HashBae-
Myl0O BOPOHKY JIe-
NpeccHH.

B naade BopoHka
fenpeccun  OGPHCOBBI-
BAETCA KOHIEHTPHUECKH-
MU JIMHHSMH PaBHBIX Ha-
nopos (puc. 77).

Ecau npussits ocuo-
BaHHe IJacrta 3a och X,
a OCb CKBaX{HHH 3a
ock Y, MOXKHO MONYYHTH
CIeYIOLHe BbIpaXKeHHs
JJ1sl HAMIOPHOTO rpajHeH-
Ta [ ¥ nyomany ceqyeHHs
noroka F:

I= “%; E—nxM,
rae M— MOLIHOCTD MJaa-
CTa HAMOPHHEIX BOIL.

[Toncrasus stu snauenns B Gopmyny [apeu, nonyaum crenyiomee
BEIpaXKeHHe /IS PacXo/la CKBaXKHHLI (KOJOAIA), 3a/10XKEeHHOH B Ha-

NOPHEIH BOXOHOCHBIH FOPH3OHT:

Al dy
Q_kQWCMIr

Pemne 510 ypaBHenne myTem mHTerpHpOBamESI, MOMKHO TMOJy4HTb

¢dopmyny pacxona B BHze:

Q — ZEhM - (H—h) _ 2nkMs

R

In —
i
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rae H — nanopHuii ypoBeHb BOJOHOCHOTO TOPH3OHTA [0
OTKA1KH;
h — BanopHulfi ypOBeHL BOJOHOCHOTO TOPH3OHTA BO-
BpeMsA OTKAUKH;
§=H — h — noun:KeHue ypoBHA BOAH B CKBaXXHHE TNpPH OT-
Kauke;
R — paauyc BJMSIHHSI CKBAaJKHHH, H3 KOTOPOil MpPOH3-
BOJMTCSl OTKAa4ka, T. €. PacCTOsHHE OT OCH CKBa-
JKHHBI, Ha KOTODOE IIpH OTKA4yKe pacrpocrpa-
HAETCA NMOHHKEHHE YPOBHS;
r— pajiiyCc CKBaXWHH (KOJ0A1A).
Jlnsi mpakTHYeCKOro MOJIb30BaHHS MOJE3HO MOCJe/IHIon (Gopmyay
npeo6pa3oBaTth, NMOACTABHB YHCJOBOE 3HAYEHHE ™ W 3aMEHHB HATy-
paJibHbie JIOrapH(pMBI JeCATHIHBIMH:

: kMs
g ¥
KonnuecTBo BOAEl ¢, KOTOpOe HaeT KOJOMEI MJAH CKBa)KHHA MpH’
MOHMXKEHHH Ha 1 M, T. e. mpH §=1, HasbiBaeTcs YA eJbHBbM
pe6utom. U3 mocaenuux nasyx GopMya BeJHUHHA YAEJNbHOrO
L]

nebura iy A
G My LR

: i R

Ecsn BoJioOHOCHLI TOPH30HT HMeeT CBOGOIHEI YPOBEHb BOAHI, TO:
pacxofi, CKBaXHHH HJIH KOJOALA MOMXeT GhITh MoJyueH mo ¢opmy.e:

wk (H2— h3)
(] = InR—Inr ?

HJIH, €U TepefiTH K NeCATHUHHIM JorapHudMaM H MOJACTABHTHL 3HAYe-
HHe w, — 1o opmyJe:
Q= 1,366 W—;f‘)’ )

YnenvHulii 1e6UT B 3THX e yENOBHAX MONYYAeTCHA H3 BHIDAXKEHHS:

k(2H—1)
Tt
lg o

g— 1,366

3

Bennunna koadduumenta ¢uAbTPAaNHH, NMOJYUYEHHAs Ha OCHOBe:
OMBITHBIX OTKaYeK, JAJf HanopHOro BOJAOHOCHOIO ropH3oHTa (T. e, s
apTe3uaHCKoro KoJIoAua) paBHa:

s Q (In x,—In x,)
22M (y2— )’
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a AJNA TOPU30HTAa cO CBOOOAHBEIM ypoBHeM (T. €. IJs rPYHTOBOTO
KOJIOALA) :
s Q (In x, —In xy)

(v —91)

st npoBefieHHs OMBITHBIX OTKAYeK PEKOMEHAYeTCs 3aKNaJlbBaThb
TPH CKBaXXMHBI, M3 KOTOpeIX oaHa (Ne 1) saBasiercss ueHTpaJbHOM,
a ase apyrue (Ne 2 u 3) — na6aonarteabHeIME (puc. 78). Okoso nen-
TPAJbHOH CKBaXKHHBI HHOTJA 3aKJaIbIBAIOT

nZ JIOMOJIHHTEJIBHYI0 HAaOJMI0aTeNBHYIO CKBAXKHHY

@\C e w; (Ne 4). B cayuae CHIBHON HEOMHOPOAHOCTH

RS ""---.1@ MOPOJ H 3HAUHTEJNBHOrO YKJIOHA MOTOKA 3aKJa-

\ Sl o JIuiBaloT GoJsblile ABYyX HaG/aOAaTe/bHLIX CKBA-

IN\ N~ JHH, pacroJarasi HX 1O JBYM HJIH HeThipeM

Ss 7 JyuyaMm (mo JaBe CKBazKMHBI HJIH Goslee B Kax-
L7 JIoM).

N © I'. H. KameHCKHIT OTMeuaeT, YTO OCHOBHEIM

DPHHUMIOM TNPH H3Y4YeHHH SIBJEHH JBHIKEHHS
NOA3EeMHBIX BOJA MAOJ/KHO OBITE CTpeMJieHHe K
Puc. 78. Cxema pacmo- YUETY BCeX KOHKDETHbIX OCOGEHHOCTell reoJo-
JO¥EHHd CKBaXHH mno THYECKOro CTPpOEHHA BOJOHOCHLIX IIIACTOB H
TPEYTOALHHKY Pe}KUMOB TOA3eMHBIX BO.
Ilpu caoHCTOM CTPOEGHHH TOJIIH MOPOJ Be-
JUYHHA cpefiHero Kos(duuneHTa UIbTPAIHH BhIpazKaeTca CJeAyio-
aumu dopmynamu (no Kamenckomy):
npu GHAbTPALMH NAPaJJIeNEHO CJIOSIM

Riy + koha+ ...+ Ryhy
hh+h+ ...+ Ay :

NpH (GHILTPALHH MEPHeHAHKYJIAPHO CJIOAM

fep=

b ittty
P by Ry hin
k—1+E+o--+k—n

rae Ry, k..., Rk, — xosbdunuentn GuAbTPALUE OTAEABHHX C/I0EB
TOJILILH;
hy, hy, ..., h, —MomHOCTH TEX XKe CJOEB.

Onpenciienne HanpasJieHHss H CKOPOCTH TeYeHHs
NOJA3eMHBIX BOJ,

Ilpu pemeHHH MHOTMX THIPOTEOJIOTHYECKHX 3aau HEoGXOAHMO
8HaTb HanpasJIeHHE H neﬁCTBHTEJIbH)’lO CKODOCTh [BHKEHHSI NMOA3EM-
'HBIX BOJL.

Hanpassienne TeueHus: NoToka MOA3EMHEIX BOJ MOXKHO ONpPEeNHTD
1no HabJoAeHHAM 3a YPOBHAAMH BOJbl HE MeHee YeM B TpeX CKBaXKH-
Hax (WM KOJIOAUAX) MJM IO KapTe, HAa KOTOPOH HaHECeHH JHHHH
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OIMHAKOBBIX YPOBHel (THIDOM3OTHNCH HJIH THIPOH3OMbe3w). B aro-
6oM MNyHKTe JIHHHSA, NEprelgHKyAspHas K rHApOH3oruncaMm (ruapo-
H30Mbe3aM), YKaXKeT Hanpas/eHHe JBHMKEHHS MOA3eMHbIX BOJ.
JleliCTBHTENIBHYIO CKOPOCTb ABHMKEHHSI BOJABI MOXKHO YCTaHOBHTDL
Hernocpe/ICTBeHHBIM Ha6JI0/IeHHeM 32 JIBHKeHHeM BOAHI B nJacre, s
9TOil Le/H MPHMeHAIOTCS HHAHKATOPhl — PACTBOPHI PA3/HYHBIX coJeil
HJIH KPacKH, KOTOpble BBOAAT B BEPXHIOIO N0 MOTOKY, MYCKOBYIO, CKBa-
JKHHY (HJIH KOJIOZel) M YJ1aBJHBAIOT HHXKE 10 MOTOKY B Ha61i04aTe/b-
HOH CKBayKHHe.

3Has paccrosnue L Mexnay AByMsl BEIpaGOTKaMHu W BpeMs { mpo-
XOMIEHHS HHAMKATOPA MEXIY HHMH, MOKHO ONpEeAeNHTh CKOPOCTh
OBHIKEHHS @ 1o opmyJe:

W=

L

7

JleficTBHTEIbHAA CKOPOCTH ABHIKEHHS BOABI B MOpPax NPH Hamop-
HOM rpajieHTe, paBHOM €AMHHLE, Ha3bBAeTCHd KO3D(HIHEHTOM CKO-
POCTH:

u
ko= T,

rae R, — Ko3bPHOKEHT CKOPOCTH B M/CYymKI;
U — JIeHCTBHTE/IbHAA CKOPOCTh ABHIKEHUS B M[CYMKU;
[ — HanopHH{l rpagHeHT.
CnenoBartesbHo, 3Hasi kg, MOXKHO ONpPEeJENHTH CKOPOCTb MOJ3EM-
HOTO MOTOKa /IS JII0GOr0 3HAYEHHS YKJIOHA:

=Rl

Bennunna manophoro rpajdeHta | paBHa YacTHOMY OT je/IeHHS
pasHOCTH ypoBHe# BoAbl [/ — A B CKBaXKHHAX, PACTONOKEHHBIX BAOJb
NO/J3eMHOr0 NOTOKAa, HAa paccTosHHe L MexJ1y HHMH:

H—nh

==

[Tosinenwe B Boge HaGMIONATENBHOW CKBaXKHHBI HHAHKAaTOPOB
YJIaBJHBAIOT Pa3/IHYHLIMH crocobamu: 1) XHMHYECKHM, 2) KoJIopH-
MeTpHuecKuM, 3) s/aeKTpoMetpHueckHM. IIpu ucmoas3oBaHuM B Kave-
CTBE HHAHKATOPA COJIEBLIX PACTBOPOB NPHMEHSIOTCH XHMHUECKHI HIH
3JIEKTPOMETPHYECKHH MeTO[bl, KOTOpPblE ¢ Pa3JH4HOIl CTeneHblo ToY-
HOCTH [O3BOJISIIOT OINpE/e/IUTb CTeMeHb HapacTaHUsl KOHUEHTPALMH
HHIHMKATOpPa B BOJE HaGJ/I0aTe/IbHON CKBAMHHBL; JJIsI PACUETOB Heol-
XOIHMO OTMEeYaTh NePBhIi MOMEHT YBeIHUeHHS KOHUEHTPAUMH H MaK-
cHMyM. JIJIs MAMIOCTPALHH TPHBOAHM rPa(HK H3IMEHCHHST COMepPIKaHHS
XJopa B Bofe HaGI0AaTeNEHOH CKBaXHHB! (pHC. 79), mocTpoeHH®bI
00 JaHHBEIM onbita. I1pH MCnoONb30BaHWH KPacALIHX BEIIECTB NpPHME-
HAETCS KOJIODHMETPHYECKHH MeToJ, NPH KOTOPDOM HapacTaHHe KOH-
OeHTpaluH MHAMKATOpPA YCTAHABJIUBAETCS NPHUOMHMKEHHO, TaK KakK
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nosiB/eHHe ero B HabGJIofaTe bHOIl CKBAXKHHE onpe/iesisiercs Ha 1J1as.
Ho stoT Meton yao0eH TeM, uTO OH MOXET TNPHMeHATHCA NMpH Gob-
mux pacctrosuuax (Gonee 1 ka) mexnay suipaGorkamu (M. M. JKykos

u A. C. Xpamymes, 1933)."
Bce ykasaHHbIE MeTOJIbl MOTYT JlaThb XOPOLIHE Pe3yJIbTaTH, ec/H
H3BECTHO r'e0JIOTHUECKOEe CTPOeHHe yyacTKa H HalnpaB/eHHe TeueHHs
NOTOKAa H ecad HaGJioJeHHs OpraHuso-

;g; BaHBl JOCTATOYHO THIATEJIBLHO.
A Jlasi nmpoBsesieHHsi OmbiTa 1O Onpe-
150 '\‘1 JEJIEHHIO CKOPOCTH JIBHKEHUS MOJ3eM-
HEIX BOJ TIPH YCTAHOBJIEHHOM Hamnpas-
100 1 JIHHH TIOTOKA 3aKJajbIBAIOT KYCT H3
7 ) yeThipeX CKBaKHH; BEPXHIOK CKBAXKHHY
JleJ1aloT NMYCKOBOH, a HHMKHHE 10 Teye-

N 777 HHIO — HaGJIioNaTe/bHEIMH.

PaccTosinne Mexly NMycKoBOit u Ha6maiona-
TeNbHLIMH Bbipa0OTKaMH DeKOMeHAYeTcs Bbi-
6HpaTh B 3aBHCHMOCTH OT COCTaBa BOACHOCHBIX
nopon (cM., MHCTpyKuuio ['HaposHepronpoekra
«Onpenenende HanpasJdeHHsi W CKOPOCTH
TeueHHs MOA3EMHBIX BOA», DHeprousnar, 1949):

1) B nopogax, MennenHo w ciaGo NMPOBOASUIMX BOAY (cymecsX, JECCOBHAHHIX
CYrJIHHKaxX H APYTHX TAHHHCTHIX oGpasosannax), 0,5—1,5 a;

2) B 6osnee NMPOHHUIAEMBIX /sl BOALI ME@IKO3EPHHCTHIX MNECKax 2—5 M;

3) B noponax, JieTKO BOAONPOHHIAEMEX (KPYMHOSEPHHCTHIX MeCKaX, TPABHH,.
raneynukax), 5—15 a;

4) B XOpOIWIO NPOHHLAZEMBIX TPeUlHHCOBATHIX mnopoxax 10—50 a;

5) B KapcTOBHIX nopoaax He MeHee 50 M.

Puc. 79. Tpaduxk napactanus
cojepianna xjaopa B nabao-
JlATeNbHOH CKBAMXKHHE

Ha6monatenbnele BbIpaGoTKH OOBIYHO pacnosaraloTcs Beepo-
06pa3Ho Mo OTHOLIEHHIO K MYCKOBOH BblpaGOTKE Ha PACCTOSHHH OHA
ot apyroit or 0,5 no 0,75 i B MejKo3epHHCTEHIX Neckax u ot 1,0 no
1,5 # B KPYNMHO3@PHHUCTHIX NECKax H rajedyHuKax.

ITpn XHMHYECKOM MeTojie ONpefe/eHHil B KauecTBe HHAHKATOPOB
NPHMEHAIOTCH XJIOPHCTBIE COJIH: XJIOPUCTEIE HATPHH, XJOPHCTHIH Kalb-
LM, XJOPUCTBIH aMMOHHH, xJopucteit aurtuit. HawuGosee nemeBbiM
H YIAOOHBIM HHIHKATOPCM SIBJISIETCS] XJIOPHCTBIH HATPHi, TaK KakK ero
NPHCYTCTBHE B BOZE JIErKO YCTaHABJAUBAETCS MyTeM THTPOBaHHs a30T-
HOKHCJEIM cepeGpom. Ilepen Hauanom omwiTa Mo BceM BhIpaGOTKaM
onpesie/IAeTCs eCTeCTBEHHOe CoJepiKaHHe XJopa B TMOA3EMHOH BOje,
OCJIe Yero B MyCKOBYIO BhIPAaGOTKY C MOMOILbIO CHEHHAABHOrO cocyaa
sarpy»Kaercsi KOHIEHTPHPOBaHHBIH pacTBOP cosH. OT6op npoGbl BOALI
B Ha0/0/laTe/IbHOH CKBaXKHHe NMPOHM3BOAHTCH CrelUMaJEHOH MeHsyp-
Koit. JInsi BEICOKOMHHEPAJIH30BaHHEIX COJEHBIX BOJA 3TOT METOJ HelpH-
MEHHM,

I1pu KosopHMETPHUECKOM MeTofle HHAHKATOPOM CJIyXKaT KpacsiHe
BeILleCTBA, NPHAAIOlIHE BOJIE XapaKTepHYI0 okpacky. BriGpaHHoe Kpa-
Csilllee BELIeCTBO JOJIKHO YIOBJETBOPATh TPeOGOBAHHAM JIErKOCTH pac-

' TBOpEHHs B BOJle H HEBO3MOXHOCTH afcopGuposauus. [las onpenese-
HHf CKOPOCTEH B KHCJIHIX BOJAX MPHIOAHBI METHJIEHOBAA CHHbLKA, aHH-
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. JmHOBas roaybasi W Jp.; AJMS MIETOYHBIX BOJ MOXKET MPHMEHATHCs
_ (pJII0OpECLICHH, S03HH, SDHTPO3HMH, KpacHas KOHTO H (JII0OpaHTpor;
S HeATpaJbHBIX BOA MOryT ObITh HCIOJIB30BAHEI BCE IepevHcJeH-
HbIE BellecTsa.

Kpacsimue BeliectBa BBOAATCS B BOLY IyCKOBOH BHEIPaGOTKH
B BH/IE pacTBopa.

I1po6er BOAbL, OTOHpaeMble u3 HabJIOaTe/bHEIX BhIpaboTOK, CpaB-
HUBAIOTCH C 3TAJOHAMH — pacTBOpPaMH TOH ¥Ke KDacKu OmnpejeJsed-
HO#l KOHIIEHTPALMH, PacHoJio-
JKEHHBIMH B TOpPSIKE ee BO3pa-
cranus. CTeKNaHHYIO TPYOKY
¢ npoboif mepeMeIlaiT B Mpo-
MEeXYTKaX MexXJy TaKHMH 3Ke
TpyGKaMH C 3TaJOHaMH, H Iy-
TEM CJIHYEHHS C MOCJAeTHHMH
OIPEeeNsaoT  KOHLUEHTPaLHIO
Kpacsliero BelecTBa B HCIMbI-
TyeMO#l BOfe.

DNeKTPOMETPHYECKHT Me-
TOJL MMEET HEeCKOJbKO pa3Ho-
pugHocreil. Haubousee crapntit
H ONMHCAHHBI BO BCeX yueGHBIX
PYKOBOACTBAX cnocob — aJjex-
TPOJUTHYECKUH, KOTOPBIK MO-
JKET paccMaTrpHBaThcs H Kak
Pa3HOBHIHOCTh XHMHYECKOTO
cnocofba. B kadecTBe HHAVWKA-
TOPA MNPH 3TOM CNOCo0e YNOT- pyc. 80. Cxema YCTAHOBKM Ads ONpere-
pebJisieTcsl XJIOPHCTHIH aMMO- JACHMS CKOPOCTH NBHIKEHHS BOILI SJeK-
R el N T - i O
CKOBYI0 BHIPAaGOTKY IIpH 10- : i E
MOLIM JIaTYHHOro perreryaTtoro Bexpa. [las mabmioneHuit 3a NPOABH-
JKeHHeM 3JIeKTDOJIHTA MeXAy BhipaGoTkamu cofupaercs 3JeKTpHye-
ckas nenb. Kak noxkasano Ha puc. 80, 374 1enb COCTABJISACTCS NyTeM
COeIMHEHHsI ¢ MOMoMIbio 6aTapen 06CaAHEIX TPy myckoBoii B HabJio-
JaTe/NbHOH CKBAXKHH; B MOCTENHION, KPOMEe TOro, ONYCKaercs BKJIIO-
YeHHBIH B LIENb JAaTyHHBIH 3JI€KTPOL.

C. 51, Jluorenpxnit (1946) nan omucasuwe mMeToONa, OCHOBAHHOTO Ha TNpHMeHe-
HHUH NOCTOAHHOTO 3JEKTPHUYECKOro TOKa. ,HJ'IH 3TOr0 HeoGXOAHMO HMETh TOJLKO
OJHY CKBaXHHY, BOKpPyT KDTOpOﬁ C031a10T HOpMAaJibHOE 3JeKTpHYECKOoe noanae. OB.HH
noJoc Ga'rapen MocpeACTBOM XOpOLIO H30JHPOBAHHOrO NpoBOAA 3a3eMIAI0T B 3a0oe
CKBAXHHEI, a HDYI‘OI‘:[ ¢ NOMOIIbIO HECKOJBKUX XKeJie3HbIX NIMHJIEK — B INOYBE Ha MNo-
BEpPXHOCTH. B menk BKAIOYAIOT NMOTEeHIHOMETD, MO3BONAIOLIHHA CYIHNTE O BeJIHYHHE
CHJBI TOKa B IeNH, H peccTtaT, ¢ NOMOILBI0 KOTOPOro CHJIa TOKa NOAAepKHBaeTCH
NOCTOAHHOH. 3aMelkaHHe H pasMBIKAHHE IEeNH NPOM3BOAATCH KIIOYOM, HAX0As-
fMMcsl BHYTPH NoTeHnHOMetpa (puc. 81).

B MoMeHT SaMHIKaHHs LlemH 3aekTpol /, B ciaydae Golee HIH MeHee OZHOPOX-
HOTrO reo/OrHYecKOro CTPOEHHS HCcAelyeMOoro ydacTka, 06pa3ye'r LOEeHTP KOHLEH-

TPHUECKHX cdepHuecKHX NOBEePXHOCTeH paBHOrO NOTeHlHana, KOTOpLIe TIpH mnepe-
CCUEHHH C TIOBEPXHOCTHIO 3€MJIH JaloT KOHLEHTPHYECKHE OKPYIKHOCTH C LEHTPOM
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D TOUKe PACTIOJOMEHHS CKBAXHHEL IDTH H30JHHHH XapaKTepH3YIOT HCKYCCTBEHHO
co3jatinoe 3JeKTpHyeckoe noJje.

Onpelesins pacrpeieienHe HOPMaJbHOTO /IEKTPHYECKOTO MOAA, B CKBaMHHY
BAWBAIOT KOHLEHTPHPOBAHHBIH PACTBOP COJH, KOTOPLIA BMecTe C NOTOKOM MOA3EM-
HEIX BOA GyleT yXOAHTb B TJIACTHl, TMOBBILAS HX 3/1€KTPONPOBOLHOCT,

Pacreopnl pasinuHsx coqeft npw onnofl M TOM ¥Ke KOHUEHTPAallHK HMEIOT MpH-
GTH3NTENLHO OAMHAKOBYIO SJEKTPONPOEOAXOCTh, TOSTOMY jns npoBeienus paGor
NAHHLIM METOZOM MOMKHO BOCNO/Ab30BATLCA JAI0GOH COBIO.

Tocne  3aconeHHsi  BOIH

5 B CKBa{HHE B TeYEeHHe HEeCKO/b-

H I_ _____ ~ KHX JIHelt ¢ NMpOoMeXyTKaMmu oT §

g, zo 10 uac. MpOMSBOAAT NOBTOP-

Hble onpejeneHHs H30JHHHH, KO-

TTTI 77T AL/ /74 TOpble 1O OTHOLIGHHIO K H30MH-

HHAM HOpMaJlbHOTO mons Gyayt

CMellleHbl B CTOPOHY Hanpasie-
HHAl NMCA3EMHOr0 NOTOKA.

Jlaa pacyera Hago HCMOMb-
30BaTh NaHHble TeX 3aMepoB, KO-
TOpble aloT HanGo/blLIHE OTKIO-
HeHHs H30JIHHHA HCKYCCTBEHHOrO
nonst OT W30JHHHA HOPMAaJabHOTO
noaa. Ilostomy npnxoantcs npo-

Puc. 81. Cxema anekTpousMepHTeabHOH| yeTa-
HOBKH 1A OMPENENCHHA CKOPOCTH NBHKECHHA  paponn ™ pacionsion TIOBTOPHBIX
BOIbI C NMpPHMEHCHHEM TOCIOAHNOrO TOKa samepos, Ilpekpawatb 3amepul
1 — sasemaenue nutawutefi nend, 2 — npHemibie 3AeK-  MOMKHO TONBKO TOrAa, Korna H3o-
Tpoanl; & — noTeHuHomeTp; 4 — peoctaT; § — Gatapes JHHHHE, NOCTHTHYB MaKCHMalbHO-
TO OTK/JIOHEHHA OT H30MHHHII HOpP-
MaJabHOr0 MOJsi, HAYHHAIOT BCJAEACTBHe ocnablieHns KOHUEHTPALHH PacTBOpa COJMH
npuHHMaTh nepBoHauanbubii Bua. [lonnoe coBnagenue ¢ HOPManbHBIM TIOJEM
Npon30iifeT, KOrjla Bech /EKTPOAHT YideT H3 CKBAMKHHK M NOPOAL NpHOGPeTyT
CBOIO NEPBTHAYANbHYIO 3JieKTPONpOBOAHOCTB.
Jas noacueTa CKOPOCTH NMOTOKA W JAOCTATOYHO 3HATL BENMMHHY MaKCHMANb-
HOTO CMEILeHUA H30NHIHA a1l0PMabIIOro NoAs MO OTHOLWIEHHIO K HOPMaJbHOMY
H BpeMfA MEXAY COOTBETCTBYIOUIMMH 3aMepaMH, TaK Kak

_r-,—n
==

Toe ry W r'y— Paauycsl H30MWHUI HOPMAaJbHOTO H AHOPMANBHOTO TMOJeH;

t, W {, — Bpems NCpBOro H BTOPOro 3daMEpOB.

3anaun, cBA3aHHLIE C H3YYEHHEM JBHIKEHHSI NMOA3EMHBIX BOX MO
THAPOTEXHHYECKHMH COOPYMEHHSMH M Ha YdacTKax B0103aGOpOB,
MOTYT TaKKe pelaTbhCsl BecbMa HarIsiAHbBIM H HHTEPECHBIM METOLOM,
OCHOBAHHBIM Ha TOM, YTO JABHMKEHHe BOAbI B TIOPHCTOH cpe/ie H HPOXO-
JKIeHHe 3JIEeKTPHYECKOro TOKa MOAYMHAIOTCA OMHOH M TOi Ke Mare-
MaTHYecKoit 3aBHcHMOCTH. 10T Mertox, npeanoxenusit H. H. Ilas-
JIOBCKHM, Ha3bIBAETCS METOLOM 3JIEKTPOTrHAPOAMHAMHUECKHX aHaJso-
i uau coxkpamenso I 1A,



Faasa 9

XUMHYECKHHA COCTAB H ®H3UYECKHE
CBOHWCTBA NOA3EMHbBIX BO

3amaun H3y4YeHHs XHMHYECKOro coCTaBa BOJ

XuMHUeCKHH cocTaB, CTpPOEHHe BOAH H ee CBOHCTBA — OLHH
W3 Ba{HEHLIHX BOMPOCOB COBPEMEHHON XHMMH M THAPOreosOrHH; He
paspelidB ero, Heb3s YCMEIIHO H3yuyaTbh IIPOLECCH, NPOTeKalollHe
B 3eMHOil KOpe, H PpalHOHAJbHO HCMO/JIb30BATh NPHPOAHEIE BOAHL
«Bcst cHcTeMa HCcsleloBaHHsSI BOZ, C TOUYKH 3PEHHSI JKH3HEHHOTO HX
3HAYEHHsI, CBSA3BIBAJach C MX XHMHYECKHMM COCTaBOM»,— IHCAJT
B cBoeil kuure «kcropusa npuponubix Box» (1934) ocHoBOMONONK-

Manexynst

R TRl T
7

lopnas nopoda
Pue. 82. Cxema mpupoaHOH BOIBI

HHK «Haykn XX Beka» — reoxumun B. U. Bepnanckufi, okasaBumnir
CBOHMH paGoTaMi 6GOJblIOe MJOAOTBOPHOE BJHSIHHE HA BCe CMEXKHbIE
o6JsiacTH 3HAHHUI.
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HoBasi oTpac/ib TeOXHMHH —THAPOTre€OXHMHA paccMarpH-
‘BaeT CTPOEHHE W NOBeJeHHe KaK caMoii BOABI B TECHOM B3auMOJef-
CTBHH €€ C FOpHLIMH NOpPOJAaMH, TaK ¥ PACTBOPEHHBIX B BOJie rasos,
U3yyaeT MHTpalLMI0 H HCTOPHIO BCeX XHMHYECKHX 3JIEMEHTOB B IOJ-
3eMHBIX BOJaX, a TaKxe (DOPMHpOBaHHe XHMHUECKOrO COCTaBa BOXA
B LEJOM, C yYeToM OcOGeHHocTell AMHAMHKH noaseMHeix Box. ITo-
'STOMY THAPOTEOXHMHIO MOXKHO pPacCMATpPHBATh H KaK CHelHalH3H-

Ca(HCO,),

/
/

/
7 it

/ / //'
1/ /!
/1

Mg(HCO3),

AYenoyrocms

Mecmiocme MgCl,

NaHCOq

j/’/‘ o NGZS%
" e

Conerocmp NaCl

‘Prnc. 83. Coueranus pasauuHbiXx 3s.e-
MEeHTOB, OBYCAOBJAHBAOUIHE OCHOBHbIE
cBOHCTBA BOALL

pPOBaHHYIO OTpacib THIPOreo-
JIOTHH.

[Topsemuas Bojpa TpeacTas-
Jaser coboif oyeHb CJIOXKHYIO H-
HAMHUECKYl0 CHCTEeMY, H IIOJHO-
LEHHO H3YUHTb 3TY CHCTEMY MOXK-
HO TOJIbKO Ha OCHOBE aHaJH3a
BCEX COCTABJISIOIIUX ee 3/IeMEeHTOB
(puc. 82). Kak wu3BecTHO, BOJA
HIpaeT OrPOMHYIO POJIb B JKH3HEH-
HBIX TIpoleccax He TOJNBKO Kak
obs3aTe/bHAsd COCTAaBHAas 4YacTh
BCEX KJIETOK W TKaHeil Tesa yeso-
BeKa, XKMBOTHBHIX H pacTeHHH, HO
H KakK cpega, B KOTOpOil mpo-
TEKAIOT BCe XMMHYECKHe Nporec-
CBl, CBSI3aHHBIE C JKH3HEesATeNb-
HOCTBIO opraHuamoB. [loutu B
J1060# TPUPOAHON BOJE UMEIOTCH
OpraHHYecKHe BeLIeCTBA H MHKpO-
opraHuambl, 6Ges yuera KoOTo-
PHIX HeJb3s pacCMaTpPHBATDL TpPoO-
Leccel (pOPMHPOBAHHS M BHIO-
H3MEHEHHs XHMHYECKOro cOCTaBa
BOJIBL.

[TpuponHas mnoaseMHas Bo-
Jla — He J1aGopaTOPHLIH pacTBop;

OHA npejcTasJser co6oil pesyinb-
TaT B3aHMOJEHCTBHA: 600a 2> 2a3bl, NpHYEM «rasbl 3TH OYEHb ONpe-
JleJieHHble U HeMHorouHcsaeHHole» (B. M. Bepnanackuit).

Bo MHOrHX NpHPOAHBIX BOAAX HAXOASTCS BO B3BELIEHHOM CO-
CTOSIHHH TBepJble BellecTBa M KOJJIOHABI, OGYCJOBJHBAOLUIHE HX
Ber # pAx ocobeHHocTeil. BKycoBhle W TeXHHYECKHe KayecTBa BOJ
B 3HAYMTE/JLHOM Mepe CBA3aHBl C HAJTHUHEM MOJIEKYJ M JHCCOMHHPO-
BaHHBIX HOHOB DAa3/IHYHBIX 3JIEMEHTOB, Pa3jHyHOe COYeTaHHe KOTO-
PBHIX CO37aeT H pasJHYHble CBOHCTBA BOAH (pHC. 83).

[unporeosior, mpucTynas K MCC/I€AOBAHHIO COCTABA MOA3EMHBIX
BOJ PaiiOHa, JOMKEH ACHO MPEACTaBIATh cefe 3amaud HCCJIeL0Ba-
HHASA, TaK KaK OHM onpejessior cnoco6 or6opa npo6 Boaw, o6bem
Onpejie/IeHHii ¥ BHGOD TOi WM MHON MeToaukH ananusa. Orcyr-
CTBHE SICHOCTH B LEJEBOM HAa3HAYeHHH AHANH30B MOMET NPHBECTH
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HeNnoJIHOTe cOoOPaHHHIX JAHHBIX H, KPOMe TOr0o, K H3JHIlIHeld 3a-
aTe BPeMEHH H CPeJCTB Ha MPOH3BOJACTBO HEHYKHBIX OMpeaeseHHH.
B 3apscuMocTH OT XapakTepa HCCJAeZOBAHHI MOMKHO CJIEIYIOUIHM
o6pa3oM Onpele/HTh IVIaBHeillllHe 3aJauM H3y4YeHHs COCTaBa MOM-
:3eMHBIX BOI:

1. Ouenka cocraBa M CBOMCTB NMPHPOAHBIX BOJ Ha OCHOBe oOmpe-
JeNeHHsT CONEeP:KAHHA B HHX HamGoslee XapAKTEPHEIX KOMMOHEHTOB;
TaKasl OlleHKa TIPOM3BOMHTCS B IEAX NPAKTHUECKOTO HCMOJb30Ba-
HHsI H3YUAeMbIX BOJ JUISl MHTLEBOTO WJH TEXHHYECKOro BojocHaGxKe-
HHsI, HPPHTAIHH, LIS Lejell CTPOHTeNbCTRa H T. M. (Taba. 25).

Tabanua 25
OcHoBHble TPeGOBaHHSA K COCTAaBY M CBOHCTBAM BOJbI

IMuTbeBas Boma nomkHA OLITH YHCTOI, MPHATHON
Jlaa nutheBoro BogocHab- | Ha BKyc, GesomacHoii mo GaKkTepHaAbLHOMY COCTaBy

WeHHs n GesppenHoil MO CONEPKAHHIO TA3OBbLIX H XHMH-
YeCKHX KOMIIOHEHTOB

Ian TeXHHYECKOro BOjO- Bona noakna umers peaxumio, 6AH3KYI0 K Hei-
cHa0MeHHs TpalbLHOH, He JoMKHA OblTh MeCTKOH, He JI0JIKHA

COACPHKATH KHPOB, Maces, cBOOOAHOH YIIeKHCAOTH
" cyabdartos

Bona nas nuTaHHA MapoBIX KOTAOB He XOJXKHA
Bhi3biBaTh: 1) HakuneoGpasoBaHusa, 2) pazbenanns
CTeHOK (KOppO3HH), 3) paspyLIeHHs MepeHaNpAKeH-
HOrO JKeje3a Moj, BIMAHHEM BbICOKOH KOHLEHTpalHu
Lenouei

[Mpu Bo3peiicTBiH Ha 6eTOH BOA HE IOMXKHA Bhi3bl-
BaTh €ro paspylleHns BCaeACTBHE: 1) BhleNauHBaHHA
H PACTBOPEHHSl HEKOTOPBLIX COCTABHBLIX 4acTed (Ha-
npumep, u3secrtd); 2) o6pazosanua B GeTOHE HOBLIX
coeanHeHHH (Hanbonee BpeaHbIMH CONAMH ABAAIOTCA
cyabaTsl, B pe3yabTaTe B3aHMOJEHCTBHA KOTOPHIX
€ M3BECTHIO B MOPax (GETOHA KPHCTANIH3YETCA THIC).
Boawt ¢ conepwannem SOT™ or 200 o 800 a2/a

ABAMOTC  cnabo arpeccHBHBIMH, C CONEpHKaHHEeM
G6onee 800 2/t — arpeccHBHBIME

Inst wppHrauMu Be3BpeiHbIMH IAA OPOIUEHHA CYHTAIOTCA BOAB
¢ obueit munepaansauuedi me Goaee 1,700 ar2/a.
Mpeneasnoii Hopmoi cunraerca 5000 a2/.2. Crenens
BPELHOCTH DPACTBODEHHBLIX B BOAE COJeH MOXKeT
6GBITH 0XapaKTepH30BaHA OTHOLUEHHEM BECOBBIX
peanunH Na,S0O,:NaCl: NayCO, = 1:3:10. B 3asu-
CHMOCTH OT XHMHYECKOr0 COCTaBa BOJ, XapakTepa
MOYRB, poja PacTeHHH, a TAKKE OT ArpOXHMHUYECKHX
MEpPOIPHATHH HOPMBL MOTYT MEHSAThLCH

2. Bosee nmoapoOHOe onpeeseHHe Ta30OBbIX H XHMHYECKHX KOM-
TOHEHTOB, HEeoGXOAMMOe TMpH YCTAHOBJEHHH JedeGHOro 3HaYeHHS

11 A m. OntiuHikos 16L



MHHEpaJbHLIX BOJ, MPH NPOMBILIJIEHHOH OLEHKe MHHEpPaJbHbIX BOJ
H paccosioB Kak XHMHUYECKOro ceipesi (Ha wojx, 6Gpom, 6Gop, paawui
H TP.) M KaK NOHCKOBHIX KPHTEPHEB Ha MECTOPOKIEHHs [10JIe3HbIX
HCKoTlaeMbIX (pyAbl, HedTH, rasa, coseif H T. 1.).

3. MayueHne 3akoHOMepHOCTeH pacnpocTpaHeHHs H (HOPMHpOBa-
HHSl TIOJA3eMHBIX BOJ, PAasJHYHOrO COCTABAa INPH TPOBEIEHHH KOM-
MJIEKCHOH Te0JIOr0-IrH/Iporeo/IorHieckoil ChbeMKH paiioHa.

4. MayueHHe THIPOXHMHUECKOrO peKHMa NOJA3EMHEIX BOJ, KOH-
TPOJIb 33 KoJeGaHMAMH XHMHYECKOrO COCTaBa [OA3eMHBIX BOI BO
BpeMeHH B 3aBHCHMOCTH OT pa3JIHUHBIX NPHYHH.

Crpoenue Boabl

Bona no secy cocrout u3 11,11% Bomopona u 88,89% xucio-
poga. Xorsl Boja SIBJsIeTCS NPOCTEHIINM XHMMYECKHM COeJHHEeHHeM
IByX 06b€MOB BOJOPOAA, ¢ ONHHM 0OBEMOM KHCJIOpoJa, OO6HYHAs
tdopmyna H,O, corsacHo KoTopoii BCe ee MOJEKYJhl OJHHAKOBH, He
MOZKET y2Ke CUMTATbCH YLOBJETBOPHTENbHOH.. DTa ¢opMysna JHIIb
COOTBETCTBYET MOJIEKYJISIPHOMY Becy BoJsiHoro mapa. B kmakom co-
CTOSTHHH BOJla ACCOLMHPOBAHA, T. €. OHa BMecTe C MPOCTHIMH MOJIEKY-
JaMH COJepKHT H GoJee cJOxKHBIE 06pa30BaHMs, COOTBETCTBYIOIIHE
tdhopmyae [H.O],.

Bona o6aanaer psmom uHTepecHEIX ocoGeHHocreil. B oTiiHume
OT JIPYTHX BELIeCTB, MJIOTHOCTH KOTOPHIX 10 Mepe OXJaKJeHHs BO3-
pactaer, Boja Hmeer HaubGosbliyio mioTHocTs (8 =1) npu -4°
ITpu 0° Boma cocronut u3 moaexyn (H.O),, a npu -+4° monekyJini
nepexonsat B (H»O),, uTo BhI3BIBaeT yBeNHUYeHHe YIENLHOIO Beca.
TenmoeMKoCcTh BOABI MakcHMaJsbHas. IIpu samep3anuu Bojla pacliu-
paerca B o6beme Ha 109%. Ilpn yBemuueHHH JaBJIeHHS TeMmIepartypa
3aMep3aHus MOHUMKaeTcs npuMepHo Ha 1° Ha kKamxawe 130 arm.

JlusjiekTpHyeckasi MOCTOAHHAS = MOKA3bIBA€T, BO CKOJNBKO pas
CHJIa B3aMMOJIEHCTBHA MeXKAY MIBYMsl 3apsilamMH B [IaHHOH cpene

MeHbllle, uyeM B nycrore. Jlas Boanl = = 8] — Gosblie, yem pis
Bcex Apyrux xujakocrei. CiegoparenbHo, no 3akoHy Kymona:
;A €1-8y
g rg ,

rae F — cusa npUTSIKeHUs MEXy JBYMS 3apsiZKeHHbIMH YacTHLAMH;
e1, € — HX 3apsaj;

r — PacCTOSIHHE MEXKAY YaCTHLAMH,
B BOJle CHJla B3aHMOJIeficTBHS Mexkay 3apsilamu 6vaer BechMa ocsab-
JIeHa,

Kpome Toro, Boma o6Jamaer aHOMAaJHSMH B OTHOIIEHHH KO3(-
(dHIMeHTa NpesIOMJIEHHsT JyYeil, pacnpoCTPaHeH s .3ByKa, KamuuIsap-
HOCTH, BA3KOCTH M T. M. MOJIeKlebI BOJIbl CHJBLHO NPHTATHEAIOTCH
JAPYT K YTy, MO3TOMY ee MOBEePXHOCTh HMeeT 60JbIloe NMOBepXHOCT-
HOe HaTAXKEeHHe.

Kak mokasasu PpeHTTeHOCKOMHYECKHe HCCJeNOBAHMS, BCe 3TH
0COOEHHOCTH BOJEI JIiydllle Bcero OGBSICHAIOTCS CKPBITOKPHCTAJIHYE-
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CKOHl CTPYKTYPO#l BO/ibl. YCTAaHOBJ/IEHO, YTO CTPYKTYPa BOJbI XapakTe-
pU3yeTCsl Onpe/leJIeHHBIM COYeTAHHEM MOJIEKYJ, a CaAMH MOJIEKYJIkl
OTJIHYAIOTCS BRICOKOI MOJISIPHOCTBIO H CBOe0OPa3HBIM PaCHo0KeHHeM
aromoB. Kaxkzasi Mosiekysia BOABI MMEET 4eThIpe M0JI0Ca 3JeKTpH-
| YecKHMX 3apsfoB: [ABa NOJOXKHTEJBHBIX H /iBA OTPULATEJLHBIX, MpPH-
4eM 3TH MOJIOCH PacloJIOKEHBl MO BePUIHHAM MPABHJILHOTO TeTpa-
3[pa, LEHTP KOTOPOTrO COBNAJAeT C IEHTPOM MOJEKYJbl BOJIHL
B crpykrype Jbja MOJEKYJabl BOABI pacnojaraiorcsi Tak, 4TO Kaxk-
JAasi MOJIEKyJla OKpY:KeHa YeThIpbMsi APYTHMH MOJIeKyJlaMH, obpa-
IWIEHHEIMH K YeThIPpeM ee MOJIOCAM CBOHMH MPOTHBOIOJIOMXHO 3aps-
JKEeHHBIMH TI0JIIOCAMH.

MSY'—IEHHE CIIEKTPOB BOJAEI MMOKAasaJo, 4YTO TeTpasApHyYeCKas CTPYK-
Typa BOJbI, KOTOpasi [0 AHAJOTHM C MHHEPAJOM TPHUIAUMHTOM HAa3bl-
BAETCSl «TPHAMMHTHOH», sIBJsIeTCsl BecbMa «phixJoii». Ecam 6u1 Mo-
JIeKyJIbl JIeXKaJJTH TUICTHO, VAEJbHBIH Bec BOAL paBHAJICA OBl IBYM.
IloBuauMOMy, TPHIAHMHTHAS CTPYKTYpa BOJBI, CBOHCTBEHHAsl JbILy,
Mo Mepe TOBblIIEHHsT TeMnepatypsl oT 0 mo 4° nocreneHHO 3aMelaer-
Csl APYroil CTPYKTYPOH, MPH KOTOPOH TeTpasApul U3 MOJIEKYJl BOJEI IIPU-
HHMaloT GoJiee KOMITAKTHOE CIIHPaJbHOe pacrnosokenue. Takas crpyk-
Typa, N0 aHaJOTHH CO CTPYKTYpPOi#l KBapla, HaskIBaeTCs «KBapLeBOi».
Iocnennsas no Mepe HarpeBaHHs BOJALI paspyllaeTcsi, H BO3HHKAET
Gecropsa/o4HOe JBHKEHHe HeOPHeHTHPOBAHHBIX MOJEKYJ BOJHL

Ilpn u3yuenun H30TOMOB KHcJaopoAa H Bopopoma (O'6, O, O'¥,
H', H? H®) BuscHuIOCh, UTO B 3aBHCHMOCTH OT HX KOMOHHAIHH MO-
Xer cymecrsoBath 18 passuunHbix THNOB BoAbl. OcoGoe BHHMaHHe
npuBJekaa Taxeaas Bojxga H20 (H2H20), uau D,0O, koropas
OTJIHYAETCA OT OOBIMHO{I BOJAB OCOOBIMM OHOJOrHUECKHMH CBO¥-
CTBaMH, HanmpHMep, B Hell He NpopacraioT CeMeHa, OHa cMepTeJbHa
IlJIsT BOAHBIX OPTaHH3MOB; HO yuyacTHe HeOOJbIIOH A0JH TaKOH BOAHI
B OOGLIKHOBEHHOH BOJle He OKasLIBaeT BpefHoro aeictsusi. Tskenas
Boja uMeer miotHocte 1,106, MakcaMaspHasi MJIOTHOCTH Ha6.II0-
Raercsi mpH -+11,6% Temneparypa kumenusi ee 101,42°, a temmepa-
Typa naasJenus abaa 3,82°. Ilo BA3KOCTH, MOBEPXHOCTHOMY HATHXKe-
HHIO H HEKOTOPHIM JIPYTHM TNPH3HAKaM TsKesaas BOJMA TakiKe DPe3Ko
OTJIHUAETCs] OT TPOCTON BOIEL ¥

HamepeHne NJIOTHOCTH NPHUPOAHEIX BOX NOKAa3ajo, 4TO W30TOI-
HBIH COCTaB BOJ B H3BECTHOH Mepe OTpaKaer ycjioBHs ee o06pa3oBa-
Hust. Hanpumep, Taxesee oOBIYHON BOJLI OKasajach KpHCTa/IH3a-
HUOHHAs BOJA, a TaKxKe BOJA, COflepr<amiascs B TKaHAX DPAaCTeHHI
H xuBoTHBIX. CBepxrsixkenas Boga HPH30!'® umeer MonekyJsipHblit
Bec 24, T. e. oHa Ha 339, TaKesee oObLIYHON BOABL. Y/eJbHHI Bec ee
1,332, temneparypa Kuneuusi 103-—105° Touka m/aBJeHHA JblA
8—10°, touka uaubGonabmeli miorHoctH 18—20°.

Dusnyeckue cBOICTBA BOIH

K rnaBHelimuM (H3HYeCKHM CROHCTBAM NPHPOAHEIX BOJ, KOTO-
phle OORIYHO ONPEAENSIOTCA NpPH THAPOTEOJIOTHYecKHX HCCJe10Ba-
HHSX, OTHOCHITCS: TEMIlepaTypa, LBeT, MPo3payHOCTh, BKYC H 3amax.
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TemMneparypa mnoaseMHBX BoJ KoJjeOsercss B IUHPOKHX
npejenax: or BechMa HH3KOIl B paifonaX BeYHLIX CHEeros, Ha BbICO-
KHX ropax W B YCJAOBHSIX «BEYHOI» MEep3JOTH, J0 TeMIepaTypbl Ie-
perpeteix mapos (Gosee 120°) B paiionax MOJ010H BYJKaHHYECKOH
IesITeNbHOCTH.

HauGosee BKycHasi M OCBexaioulasi BOJA HMEET TeMIepaTypy
mexkay 7 u 11°. HauGosbuiyio JeuebHyio IHEHHOCTb HMEIOT BOJbI
¢ Temneparypoit sbime 20°, oco-
% |  GemHo BOABI, TemmepaTypa KoTo-
) peIX G/IHM3Ka K TeMIepaType yelo-
Beueckoro tenma (35—37°); atH
BOJBI He TpeGyIOT HY HArpeBaHus,
HH OXJaxKJIeHus, M IIHPOKO
HCMOJIB3YIOTCS HAa KYypOpTax.

Temnepatypa BOJL B H3BecT-
HOU Mepe BJHSIET HA XHMHUYECKHUH
coctas. [loBblieHue Temnepary-
PHl YBEJIHYHBAET CKOPOCTb JIBU-
JKeHHMS MOJIeKyJl B pacTsope, a
TaK)Ke CKOpPOCTh TeUeHHsi O0Jb-
IIHHCTBA (DH3HKO-XHMHUYECKHX
npoueccos. Tak, mpouecchl gud-
(hysun ¥ CKOpPOCTb PACTBOPEHHS
coJslelf, UMeoLe OrPOMHOE 3Ha-
yeHHe B (OPMHPOBAHHH BOJ,
ek \ : YCKOPSIOTCS C IOBHILEHHEM TEM-

0 20 %0 50 @ ¢  neparypnl [Toshimenne Temnepa-

Typel Ha 10° yBenuuHBaer CKo-

MocTn Hekoropsis concit ot reume.  POCTD (YU nouT Ha 20%,

patypsl (no O. A. Axnekuny) 4 CKOPOCTh XHMHYECKHX peakUHH

NPH TeX JKe YCJOBUAX BO3pacraer

B 2—3 pasa (npaBuao Baut-T'odda), T. e. H3MeHeHHe TeMIepaTypbi
Ha |° BeI3bIBaeT mW3MeHeHue ckopocTH peaknud Ha 10—20%.

HM3mMeHeHHe pacTBOPHMOCTH HEKOTOPHIX BEIECTB C MOBBILICHHEM
TemnepaTypsl nokasaHo B taba. 26.

Ta6anua 26

Temneparypa Conepxanne B pactBope coieit B 9/,
e 1 CaS0, CaCo,
25 26,44 0,209 0,0014
50 26,99 0,204 0,0015
100 28,15 0,153 0,0015

Kak mnpaeujo, pacTBOpHMOCTb HATPHEBHIX M KaJUeBHIX coJeli
pacTeT C TOBEILIEHHEM TeMMepaTyphl, a KaJblHeBHX (cynabgar-
HbiX) — yMeHbiuaercsa (puc. 84). Ilostomy xXomomHele BoAbl uaiHe
BCEro KaJbIlMeBhle, a Tel/ble H ropsiyHe — HaTPHEeBHIE.
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[asoBwlit cocTap Boa Takzxe cBA3aH ¢ TeMmeparypoii. B ta6a, 27
MpUBE/IEHB! IaHHbIE O PACTBOPHMOCTH ra3oB (B 2 Ha 1 2 Boaw) B 3a-
BHCHMOCTH OT TeMreparypsl BOJbl NpH JaBJEHHH 3TOrO rasa Haj
BOJI0#, paBHOM 760 mm pryTHOTO cTONI6A, M TeMueparype rasa (°.

Ta6anua 27
fenncparypa) (o, N, CH, H.S o,
0 0,0489 0,0235 0,0556 4,670 ‘ 1713
10 00380 0,0186 00418 3,399 1194
20 0,0310 0.0155 0,0331 2582 | 0878
30 00261 0,0134 0,0276 2037 | 0665
40 00231 00118 0,0237 1670 | 0531
50 0,0209 0,0109 0.0213 1,410 0,423
70 0,0185 0,0101 0,0187 1,042 r 0,210
80 00181 00099 0,0182 0917 -
90 0,0177 00098 0,0180 0,867 =
100 0.0177 00098 0,0177 0.844 -

Il BeT BOLB 10 HEKOTOPONl CTENEHH XapaKTepPU3yer ee Kauecrso.
XHUMHYECKH uMcTasi Boja OGeclBeTHa, H TOJbBKO B CJI0€ MOIIHOCTBIO
B HECKOJIbKO MeTPOB OHa npuoGperaer roay6oit nser. Okpacky soae
NpHIAIOT MexaHHueckue mnpHMecH. JKesrtoBaThlif IBeT XapakrepeH
s Box GOJIOTHCTOrO NPOHCXOMKIEHHS, 3aK/IOYAIOMIHX TYMHHOBHIE
Beutectsa !. CepoBojoponnbie Boxsl, Beseacrshe oxucaenus H.S u
0o6pasoBaHHsl TOHKOI KOJNJIOMZAJbLHON MYTH, COCTOSIILEHl W3 YaCTHIL
Cephl, HMeIOT H3YMPY/HLIH OTTEHOK.

Ilns onpeneneHusi UBeTa BOALl YHNOTPeGJSIOTCA CTAHIAPTHHIS
pactBopsl. Boay HanHBaloT B UHJAHHAP, GOKOBas MOBEPXHOCTHL KOTO-
pOro 3aLIMINeHA OT NMPOHHKHOBEHHs CBETa MEeTAJJIHYeCcKOil TH/b30H
(nm mokphiTa uepHOi Kpackoil). [Ipn nHaGmonennr cPaBHUBAIOT LIBET
HCIBITYEMOH BOJBI" C IBETOM JeCTH/JIMPOBAHHON BOJABLI, HAJHTOMH
B Takoil xe uuauuap. O64 cocyna ycraHaBakBaloT Ha Gejiom (oHe.

[TpospayHOCTh BOABl 4dalle BCero OMNpexesdaioT TPH MO-
MOIIM CrelHatbHOro mprdra. Boay HamHBAaOT B UMIHHAD C HaHe-
CeHHLIMH JiesieHHAMH. HuMuHAp crapaT Ha WPHOT M BHIITYCKAIOT Ye-
pes KpaH BOAY IO TeX MOp, NMOKAa Yepe3 OCTaBLUHIiCs CJ0i BOALI He
cramer sicHo pasauuathes 1pudr. Beicotra ocrarmerocst cron6a
BOJIHI, BhIDA)KeHHAss B CAHTHMeETpax, OMpelefsieT CTeNeHb MPO3pay-
HOCTH BOJIHL

B Ky C BOJbI 3aBHCHT OT COCT4Ba PacCTBOPEHHHIX B Heii BellecTs.
Hampumep, cONeHBI# BKyC BLI3LIBAETCS XJOPHCTHIM HATPHEM, TOpb-

1 Oyepb 4acTO pajy¥KHbe NJEHKH OKHCIOB Xejle3a Ha BONe, B YacTHOCTH
HabaponaeMple Ha GOJOTHCTHIX yuacTKax, MPHHHMAIOTCA 34 NPH3HAKH HeTH, KOTO-
pasi, Kak H3BeCTHO, TaKKe HaeT pafyxuyio njenky, Oanako GOpME Keae3HcTHX
H He()TAHHIX IUVIEHOK Pas/JHUYHE: B TO BPEMS Kak NepBble MpejcTaBasiorT coGofi
TOHKHe TUJIEHKH, pas0OHBAjollliecs Ha OCTPOYrOJbHHIE YACTH, BTOPHIE HMEKT
OKDPYTJLE OYepTaHHs, CBOMCTBEHHLIE MUPHEIM BellecTBaM.
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KHil — Ccy/Jib()aToM MAarHus, pMKaBblif HJIM UYEPHHJIbHBIH — COJNAMH
xenesa. CioagxosaThlii BKYC MMeIOT BOJbI, GoraThie OpraHHYeCKHMH
BEIIECTBAMH; HaMHYHe CBOOOMHON YrJICKHCJIOTH MPHAAeT BOAE MNpH-
SITHBIH OCBeXKAlOMHI BKYC.

3amax Bombl CBHIETEJNbCTBYET WIH O HAJHYHH rasos OGHOXH-
MHYECKOr0 MPOHCXOXKJIEHH (CepoBOJOPOA M Ap.) HJAH O MPHCYT-
CTBHH THHIOMHX OPraHHYecKHX BellecTB.

B. JI. McaueHko yKasbIBaeT, YTO 3amax B GOJILIIHHCTBE CJydaes
CBAI3aH C JeATEJNbHOCTbIO OakTepuil, pasjaraiollHX OpraHHYeCKHe
BenlecTBa (akTHHOMHIETOR). PassuuHble BHALI 3THX GakTepHii MOTyT
NPHAABATH BOjAe PAa3HOOOpAsHLIC 3anaXH: 3aTXJBIA, 3eMJIHCTEIH, MBI-
INHHBIH, PBIOHBINH M JeKapcTReHHbll. 3amax Bog HMeer GoJsbmioe
3HAYeHHe IPH BHISICHEHHH KavecTBa BOJABL Jliist Gosnee TouHOro ompe-
IeNleHHsl 3amaxa BOJBl ee CJlerka HarpeBalor.

IpH3Hakn 3arpsi3HEHHS BOJBI

B Coserckom Colo3e B HHTepecaX OXPaHbl 3J0POBbs TPYAS-
HIHXCA CYLIECTBYIOT OYeHb CTPOrHE NpaBHJIA B OTHONIEHHH CaHHTap-
HOTO COCTOSIHHA TNHTheBbIX BOA. Bce HCTOUHHKH BOmOCHAGKEHHS
HAXOJATCH MO/l MOCTOSTHHBIM KOHTPOJIEM, 4TO 00ecreunBaeT HeMeIJIeH-
HOoe OOHAapyMKeHHe XHMHYECKHX KOMIOHEHTOB H Oakrepuil, KOTOpHIe
MOTYT BpP€JHO BJHATH HA Ye/OBeYeCKHil OpPraHu3M, BhI3bIBasi SMHje-
MHUecKHe 3a0oJieBaHHs, WM CIYXKHTb yKasaHHeM Ha 3arpsi3HeHue.

ITokasaresem GaKTepHOJIOTHYECKOTO 3arpssHeHHsS BOABL CJYKHT
HanHune KumewdHo#l mnasioukd ( Bacterium colis communae). Cama
mamouka He GOJNE3HETBOPHA, HO €e NPHCYTCTBHE OGBIMHO YKA3LIBAET
Ha HaJA4yHe NaToreHHHX OGakTepuil (6GpiomHOro TH(Aa, IH3EHTEpHH,
XO0NMepsl H Jp.).

Ilpexnae creneHb GaKTEPHOJIOTHYECKOTO 3arpsi3HeHHs BOJHK Xa-
PaKTepH30BAJH TAK HA3bIBAEMBIM KOJH-THTPOM, T. €. 00'beMOM BObl
(BbIpasKeHHBIM B KyOHUECKMX CaAHTHMETpax), COJEepKalUM OAHY
KUIIeYHYIo masouky. Ecau ojfHa KumeuHas masioyka Oblia Haiilena
B 100 cm® poabl, BOJA CUHTANACh YJOBJIETBOPHTENBHOH, B 10 cm® —
OTHOCHTEJIBHO YMCTOH, B | em® — comuutenbHoii, B 0,1 cm® — Hesno-
poeoii, B 0,01 ¢m? — coBepleHHO Hey10BJAETBOPHTENbHOM.

B nHacrosiniee BpeMsi HaJMuHe B BOJe KHIIEYHBIX IMaJIOUeK Xapak-
TepH3yeTCs KOJH-TECTOM, MNOA KOTOPBIM TIOHHMAeTcsl KOJHYECTBO
KHIIeyHblX masiouek B 1 2 poawl. [lo mpuHATOMY crangapty, Gakre-
pHoJiorHuecKH Ge3BpeHON cuHTaeTcss BOAA, HMEIONas KOJH-TECT He
6onee 3 nas ropogoB PCPCP u He Gonee 2 pns MOCKBH, NpH
onpeneNeHHH KOHUEHTpAIMK GakTepHit Ha MeMOpaHHBIX (uALTPAX.
Obulee KoamuecTBo OGakTepuii He JAO/KHO npessiath 20—100
B 1 c#® Bomel. OTH HOpPMEI He ABJAIOTCA TpeleNbHBIMH, H Tpe6o-
BaHHA K BOJAe MOryT ObiTh MOBHILIeHH. B cilydae HapylueHHs caHH-
TApPHEIX HOPM Tpefyercs MNpOBeCHHE CHENHANbHEIX MepONpHATHH
(Hanpumep, XJOPHPOBaHHe BOALI HJH OGakrepuuugHoe o06Jy-
yeHue).
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OueHb 4acTo ecTeCTBeHHbie BOJAbI OGOramlaloTCsl OPraHHYECKHMI
BeIlICCTBAMHM 3a CUET Paclajia BelleCcTB KHBOTHOTO H PACTHTENbHOrO
apoucxoxaenus. Takum o6pasom, GoJibllOe KOJHYECTBO Opranute-
CKHX BelIeCTB B IIPECHOH BOAE MOXKET TakKkKe CAYXKHTh ONHHM H3
foKasateseit ee sarpsisHenus. CojepKaHHe OPraHHYECKHX BEIMIECTB
B BOJle C HEKOTOPHIM NPHOJHIKEHHEM MOXHO ONpPEAEJIHTh NPH Ipo-
KaJHBaHHH CyXOTo OCTaTKa BOAB. HeTouHOCTH B ONpeiesieHHH Tpo-
HCXOAAT BC/IEACTBHE TeX H3MEHEeHHi, KOTOpPHIE MpPeTepreBaloT MpH
NPOKAJMBAHHH MHHEDAJbHBIE COCTABHBIE YaCTH CYXOro OCTATKA.

Kpome TOro, opranHueckHe BeleCTBAa JKHBOTHOTO TPOHCXOMKIe-
HHS CIOCOOHBl OKHCIAThCS. CJleloBaTebHO, CYIUThH O KOJNHUECTBE
OPraHHYeCKHX BellecTB B BOJEe MOXKHO TaKxkKe MO HX OKHCJISEMOCTH,
T. €. M0 KOJHYECTBY KHCJAOPOAA MJIH HHOTO OKHCJHTENs, KOTOpoe
pacxoiayercsi Ha MX OKHcJeHHe. OGBIYHO OKHCJISIEMOCTb TIPHHSITO
XapaKTepH30BaTh KOJHUYECTBOM H3PaCXOJ0BAHHOTO II€PMaHraHaTa Ka-
ausg (KMnO,), BepaxeHHBIM B MWIIHrpaMmax Ha | . BOJIBL

CpaBHHBasi pas3iuuHble CHOCOGHI BHIPAXKEHHSI OKHCJSEeMOCTH
BOJBI, MOXHO MPHHATH caenyiomue cootHomenus: 100 cx® 0,01-n
pacrtBopa MarpanueBokucsoro kagusi paasl 30 me KMnO, nnn
7,5 Me KHCJIOpOZa, 4YTO COOTBETCTBYeT mNpHOJH3HTENIbHO 1575 me
OpPraHHYecKUX BelIeCTB.

Xuop (C17) opraHHYyecKoro NPOHCXOX/EHAs MOXKeT [IoMajaTh
B IPYHTOBEIE BOJBl BMECTE CO CTOUHEIMH BOJAAMH H (PeKaJbHBIMH OT-
O6pocamu. BrisicHeHHe NPHYHH OGOTAIIEHHS XJOPOM W €ro MPOHCXONK-
Jenusi TpeGyeT XHMHYECKOrO aHa/H3a BOABl W H3Y4YEHHS T'HADOTeo-
Joruueckoil o6eraHoBKH. Jljs muTheBBIX BoA HOpMa cojepxkanus Cl
MeHee 35 me/a. OMHAKO NPH OTCYTCTBHH BO3MOXKHOTO HCTOYHHKA
3arpfA3HEHHsl, OCOGEHHO B 3aCyLIHBHIX pafoHaX, 3Ta HOPMa MOMKET
6biTh yBesinuena go 500 me/a u Godee.

Hurparubtiit won (NOjz;) 0OBMHO NpHCYTCTBYeT B OYeHb He3Ha-
YHTEJNbHBIX KOJHYECTBaX; yacto oOHAPYKHBAIOTCA JIMIIL CJEbl ero.
B 6Go/iblIHHCTBE CJaVYaeB OH HMEeT OpraHHuecKoe MPOHCXOXKIAeHHe
H npefcrasaser cobolf KOHeUHHIH NPOAYKT PasjoKeHHs Aa30THCTHIX
OPraHHYeCKHX BEMIECTB, T. . ABJIACTCS NMPH3HAKOM JPEBHEro 3arpsis-
HeHHUA. :

Hutpurueiii won (NOp) GesomnGouHo yKkasbBaeT Ha CBexee 3a-
rpsisHeHHe BOAbl (peKajabHBIMH oTGpocamMm H T. 1. Takasi Boja He
MOIKET CJYXHTb MHTbEBOII. : )

Kamaii (K*)B HekoTOophIX caydasx (nmpu cofepxaHuH Gonee
10 m2/2) MONKET TakyKe YKaseIBaTb HA 3arps3HeHHe BOJIbIL.

Amvonnit (NH; ), momo6He HHTPHTHOMY HOHY, fBJISIETCS [OKa-
3aTejleM 3arpAsHeRMs JIsi [PECHEIX BOJ.

JKecTKoCTh BOJBI

JKecTKoCTbI0 BOZBI HA3LIBAIOT CBOHCTBO, OOYCJOBJIEHHOE HAJIH-
9HeM B Heil PACTBOPEHHBIX COeIMHEHHH Ka/blHs MW MarHus. IT0
CBOICTBO OTHYETJHBO BBISIBJAETCSI PACTBOPHMOCTBIO B BOJe MbUIA:
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yeM BojJa ecrye, TeM OoJbllee KOJHYECTBO Mblia TpeGyercss s
HOSIBJICHHS] TT€HBHI.

B OCHOBHOM MBLIO COCTOMT H3 IIEJOYHBIX COJeH YKHPHBIX KHCJOT
(nasbMHTHHOBOM, CTeapHHOBOIl, OJeHHOBOH M T. A.). Ilpu B3aumo-
IeHCTBHH MBLIA C YKecTKOH BOJOH KaJbLUHil U MarHui, HAXOASILHECH
B BOJle, 00pasyioT HepacTBOPHMbIE B BOJe COH JKHPHBIX KHCJIOT:

9K(Ol) 4 CaSO, = Ca(Ol), -+ K,SO,.

JKecTkHe BOJBI He NPHUTOAHKE JJISI MHOTHX IIPOH3BOACTB — OyMaK-
HOro, CaxapHoro, BHHOKYPEHHOTO, KOXeBeHHoro H T. 1. Ha cramkax
NapoBEIX KOTJIOB OHH 06pa3yloT KOTeJbHHIH KaMeHb — IIOTHYIO
KOpKy, KoTopas oG/ajaeT MaJoH TemJONPOBOAHOCTBEIO H 3aMemJsieT
TEII000MEH.

PaHbllle JKeCTKOCTb BOJBI NPHHATO OLLJIO BHIPAzKaTh B HEMEIKHX
rpagycax. Opun rpagyc XKecTKOCTH COOTBETCTBYET COJEPIKAHHIO
10 me CaO B 1 2 Bomel. CiemoBaTenbHO, OMpejeNeHHe Trpagyca
HCXOIHT H3 yCTapesJoll OKHCHOH (JOpMBI BHIpAXKEHHS AHAIH3A BOJHL
Marnuii NpH BHIYHCJIEHHH XECTKOCTH TepPevHC/Js/IH Ha 3KBHBAJEHT-
HOe KOJIHUeCTBO OKHCH KaJIbILHS.

JKectrkocTh, OTBewalomias OGIIEMY KOJIMYECTBY COJlepZKalIMXCH
B8 Boge monop Catt uw Mgt+, masmBaercs o6Gmefi KecT-
KocThb 0. [locsennsist neMHTCA Ha JKECTKOCTh MOCTOSIHHYIO H YCTpa-
HUMYIO.

JKecTKocTh, COOTBETCTBYIONIAS TOH YACTH KaJbUHs HJINW MarHHS,
KOTOpas INpH KHNSYeHHH BHIMajaeT B 0CAJI0K, HA3kEIBaeTcs yCTDa-
HHMO i, a pasHOCTh MexK1y OOIleli JKeCTKOCTbI0O H YCTPAHHMOH —
NOCTOS HHO Il KecTKOCTBIO.

Tak xaxk OJIMH Tpaxyc »KECTKOCTH COOTBETCTBYET COAEPKaHHIO B
1 2 Boawl 10 e CaO uim SKBHBAJNEHTHOMY eMy cofepikaHHuio 7,2 M2
MgO, To nns onpenesneHHs XKEeCTKOCTH BOJALI B rpajycax Mo J1aHHBEIM
XHMHUECKOTO aHaJH3a MOMKHO I0Jb30BaThCs (HOPMYJION:

H=a-0,1+5-0,14,

rae H — XecTKOCTh B rpajgycax;
a — kosndecTBo Musmrpammos CaO B 1 2;
b — koauuectBo MuanErpammos MgO B 1 4. -

UTo6Bl BEIMHCJIHTE MO JKECTKOCTH CyMMapHOe COJlepKaHHe MHJLIH-
rpaMM-3KBHBAJIEHTOB KaJbllHS M MarTHHsi B | 4 BOMBI, HYXKHO BeJH-
YHHY KEeCTKOCTH, BHIPAXKEHHYIO B rpajaycax, YMHOXHTb Ha Koathdn-
nuenr 0,357,

Brinagenue Ka/JbLHsi M MarHusi B OCANOK NMPH KHIAUYEHHH BOJABI
obbacHseTcs nepexoxom HooB HCO3; B monnl COs; ~ m yieryun-
BaHHeM CBOOOMHOI YIrJIeKHCJOTHI:

f
Ca(HCOj), - CaCO, 4 H,0 + CO,.
!
0CaN0K
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ITo conepxanmio B Boge nona HCO; moxHO paccuurarts, kKakoe
KOJINYECTBO HOHOB KaJIbLHA HJIH MarHus JOMKHO BBHINACTH B OCANOK
MPH KHIAYEHHH BOJABL H TEM CAMLIM OMpEJeJHTb YCTPAHHMYIO JKecT-
kocrb., Jlas sroro HyxHo yHcao wonos HCO; B Muaurpammax,
cojepXamuxcss B | 2 BOABL, YMHOXHTh Ha Ko3guuuent 0,046,
KOTOPHI MoJydaercs cJaeayiolumM obpasom:

CaO 5608
2HCO, -10 2 .61,01-10

=0,046.

IT10 BHIUHCJIEHHE JaeT TOJbKO NPUOJIHSUTENbHYI0 BEJHYHHY
YCTPaHHUMOMN KECTKOCTH, TaK KaK YIVIEKMCJBIH KaJbluil, a B ocobeH-
HOCTH OCHOBHEIE COJJH MarHHs 3aMeTHO PAacTBOPHMEI B BOJE, NPHYEM
MX PpA4cTBOPHMOCTH TeM OoJblne, 4eM Bhllle o0uIee COZEpKaHHE
APYTHX COeAHHeHHH (XJIOpHCTHIX, cyabdaTHeX). BBuay storo xecr-
KOCTb, BLIMHCJEHHYIO YKa3aHHBIM crnoco60M, B OTJHYHE OT yCTpaHH-
MOI KEeCTKOCTH, Ha3blBaloT Kap 6 oHaTHOIL

B nacrosiniee BpeMsi B CCCP KeCTKOCTP NPHHATO BHIPAXaTh.
KOJIMUECTBOM MHJIIHrpaMM-3kBHBajzeHtoB Ca*+t m Mg*+, cozmep-
xamuxcs B 1 2 Boaul. OHH MHJJTHTPAMM-3KBHBAJEHT KECTKOCTH CO-
otBercTByer comepxanuio 20,04 me/2 Ca™* wm 12,16 me/a Mg' "
H paBed 2,8 rpanyca.

O. A. Anekun (1952) mpenmnaraer caeaywooliHe rpajgallHH JKecT-
KOCTH NPHPOJAHBIX BOJ:

QueHb MArkas Ho 1,5 wez-axs (mo 4,2°)
Msarkas 15—-3 ., (42—84°)
YmepenHo xecTkas 3—6 . (85—16.8")
Kectkan 6—9 . (16,8—25,2°)
QueHb HecTKas Boaee 9 . (Gonee 25,2°%)

ArpeccHBHASI YIVIEKHCJIO0TA

ArpeccuBHasi YIrJIEKHCJIOTA 3TO Ta KHCJIOTA, KOTOpas _crocobHa:
MepeBOIHTL B PACTBOP KapGOHAT KAJBIMN. PAcTBOPEHHe KapOOHATa
KaJblHsi B BOJE, CONepIKAIIEH CBOOOHYIO YIVIEKHCJIOTY, BEpaXKaercs:
ypaBHEHHEM:

CaCO,+4H,CO, & Cat+ 4 2HCO; .

Sror mponece o6paTHM H I0.KOHIA HE NOXOIHUT, T. €. YacTb CO-
IepKaBIlUeics B pacTBOpe yroJbHOH KHCJIOTBI OCTAeTCH Iocie peak-
uuM B cBoGoaHOM cocTosiHMH. KamoMmy omnpeneleHHOMY COMep»Ka-
nuio B Boge HCO;, Haxopsueiicss B paBHOoBecHH ¢ TBepauiMm CaCO;,
Gyner oTBeuaTh OMNpeneNeHHoe CoAepxaHHe CBOGOIHON yriekuc-
JIOTH. DTO KOJNHYECTBO CBOGOMHON YIJIEKHCIOTH, OTBedalolee Co-
CTOSIHMIO PaBHOBECHd, HA3LIBAeTcss PABHOBECHOH yrJaexkHc-
notofi. Ecin copepkanne cBoGOAHOH YIUIEKHCJOTH B Bofe Oyler
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‘Gosibllle, YeM HY:KHO [JIsi PaBHOBECHS, TO NPH CONPHKOCHOBEHHH Ta-
koii Boael ¢ CaCO; OyneT NMPOHCXOAHTb PACTBODEHHE IOCJELHErO.
Ta vactb cBOGOAHOMN YIVIEKHCIOTE, KOTOpas MPH 3TOM H3PacXoayercs
Ha pEakKnHo C YIVIEKHCIABIM KaJbIHEM, Has3bIBAE€TCsi arpeccH B-
HOH YyrJekKHCJOTOI.

Bomnpoc 06 onpejesneHHH arpecCHBHONR yrJeKHC/I0TH HMeeT GoJib-
Woe 3HaueHHe IPH MPOHU3BOACTBe OETOHHBIX paGoT, TAK Kak OHA
OKa3biBaeT paspyluaioiiee jAeicTBHe Ha GeTOH W Ha MHOTHE COpTa
uementa. BakHyi0 poJib 3TOT BONPOC HrpaerT TakxKe NMpPH H3yueHHH
BO3JEHCTBUS MOJA3EMHBIX BOJ Ha pPAacTBOPHMble TFODHble IIOPOAHIL.
HauGosee spko arpeccHBHas CIOCOGHOCTb BOJ NpOABJSETCS B H3-
BECTHAKOBBIX MaccHBax (cM. rai. 17). Ilpu omeHke cnocoGHOCTH
BOJABl PACTBOPATH YIJIEKHCJ]BIH KajdblMii H CKOPOCTH PacTBOPEHHS
Kapbonara xaaeums @, ¢, Jlanre mnpegiaraer pasiuyaTh ABa
TIOHATHS: 1) Ae(HUMT HacheHHs W 2) HHTEHCHBHOCTb KapGoHaT-
HOH arpeccH.

JdebpHUHT HaCH I e HH I — CNIOCOOHOCTh pacTBOpATb B elH-
HHIe 00beMa TO HJAH HHOe KOJIHYecTBO KapOGoHaTa KalblMs HIIH,
‘“HAue roBOPS, PACTBOPHMOCTb YIVIEKHCJIOTO KaJIbLHA B JaHHO Boje,
BBIDAJKEHHAsl B MHJUIHTpAMMax CBSI3aHHOH YIVIEKHCJIOTH Ha | 4.

[Tpu noacuere HaZo yYUTHIBATh, YTO PACTBOPHMOCTb YIVIEKHCJIOTO
KaJblHsi B JECTH/JIHDOBAHHOH BOJE, He cojepiKameil CcBoOOAHOM
yraekucaotsi, cocrasaser 11,5 me CaCO; Ha 1 2 wiH, B nepecuere
Ha CBA3aHHYIO yraekucaory, 5,06 mz/a.

JedHuur HACHINEHHS MOXHO YCTAHOBHTb 3KCIEDPHMEHTaJbHO
myreM 06paGOTKH MOPIHH HCCJAeLyeMOH BOJALI MOPOIIKOM MpaMopa
(B MOMEHT B3SITHsl MPOGHI) M MOCJEAYIOIIEro ONpeleseHHs KoJaHue-
CTBAa YIVIEKHCJOTrO KaJblsd, NEpelIe/llero B PACTBOP; €ro MOXKHO
TaKXKe ONPeIe/HTh TEOPETHUECKH WJIH Mo rpaduram.

WHTeHcHBHOCThL Kap6OHATHOH arpeccHHu — CKO-
POCTb PACTBOPEHHS YTJEKHCJOro KaJblus AaHHO# Bojoi. Omna me
HAXOJHUTCS B IpPAMON 3aBHCHMOCTH OT COJepxKaHusd B BoJle arpec-
CHBHOH YIVIEKHCJOTHI, T. €. OHa He MpPOMOPIHOHAJbHA JdeduunTy
HachlllleHHs. M HTeHCHBHOCTL KapOOHATHOH AarpeccHd BO3pacTraer
GeicTpeii, ueM AeHUHT HACHIIeHHs, U CBA3aHA C XHMHUYECKHM COCTa-
BOM BOJ. B uacTHOCTH, PacTBOPHMOCTh KapGOHATA KaJbIHS CHIbHO
NOBHIIAeTCst B CyJAb(aTHBIX B XJIOPHAHBIX BOJAX.

UHTencHBHOCT KapOoHaTHOH arpeccHd [ TponopuHoHaJbHA

e 2 -
npobu ——(s"s Y7 | rme So— mpenelbHOe COAEPNKAHHE  CBA3AHHON
0
YIJIEKHCIOTEL (B Me/a), paBhoe cymme ee (haKTHUECKOTO COMeprKa-
HHs M JehuuuTa HACHIIEHHSA, a Y — (DAKTHYECKOe COlepiKaHHue CBS-
3aHHON YIVIEKHCJIOTH B JaHHBIH MOMEHT (B Mala).

Ha ocsoBauuu 6GoJiblIOro 3KCNePHMEHTAJBHOrO MaTepHas2 ycra-
HOBJIEHO, YTO MHTEHCHBHOCTb KapOOHATHOH arpeccHH MOXKeT OHITb
BhIpaxeHa (opMyJIoi: :

1= (S —;

Sy 3
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rAe i— WHTEeHCHBHOCTb KapGOHATHOH ArPECcCHH YCAOBHON BOAM,
amernomeil Sp=1u y =0.

B HeKOTOpHIX c/Iyyasix MOXeT OBThb ONPEeJe]eHO KOHKPeTHoe
sHauyenne {. Hanmpumep, npu B3auMOJeHCTBHH C H3BECTHAKOM BeJH-
YHHA { MOxKeT OBIThb BhIpaxKeHa KOJHYECTBOM MH/IHrpaMMoB CaCO;,
MepexoisliiX B PacTBOp B eNMHHIYy BPeMeHH C eIMHHIE TOBepx-
HOCTH.

[lo ®. ®. JlanteBy, Kaxjgas KapGoHaTHas nopojga MoxKer OBITb
OXapaKTepH3oBaHa B OTHOLIEHHH YCTOHYHBOCTH IPOTHB Aarpeccus-
HOTO ACHCTBHS BOABI ABYMsA Koabduuuentamu: a u Y. [Tox kospdu-
[HEHTOM CKOPOCTH PaCTBOPEHHS MOPOJHEI & MOHHMAETCH YHCJI0 MHJI-
JIHTPAMMOB CBI3aHHOH YIVIEKHCJIOTH, MepexoAsilefi B pacTBop 3a
1 cyTku ¢ | #? MOBEPXHOCTH NpH AEHACTBHH HA MOPOAY BOALI, HMEIO-
weil s,=1 n y=0. Koapduuuenrom ckopocTH paspylleHHst mno-
POAbL Y HasbiBaerTcst TOJI{HHA CJIOf NMOPOAL (B CAHTHMETpax), pas-
pyliaionlerocss B TeyeHHe 1 roga NpH AeHACTBHH HA TOPOAY BOIMI,
ameonei s,=1u y=0.

CkopocTb paspylleHHsi MOPOAL @ TMOA AeHCTBHeM BOJILI BBIYHC-
Jsiercst 1o (opmyie:

w, = (S"T:y)—z-; ca/200.

[Ipn opHeHTHPOBOYHHIX MOACYETAX NMPHUHEMAETCHA: /IS TJIOTHBIX
H He coiepmauux GOoJbIIOro KojuyecTBa mpHmeceil (menee 109%)
nonomutoB ¥ = 0,002—0,003 ca/e00, nasi TAKHX »Ke H3BECTHAKOB
Y = 0,004—0,005 cm/z0d. Has npoynx mopox Koahduiuent <,
TaK K€ Kak Ko3(D(HIHeHT « a5 BCeX MOPOX, AOJMKeH ObiTh Ompe-
JleJIeH 9KCIepHMEHTaNBLHO.

Jlast onpejeneHHs cofepKaHHus B BOJAE arpecCHBHOIl YIJIeKHCAOTH
®. @, Jlanrer cocraBus yaoOHEH rpadHK (puc. 85).

[TpuseseM npumep nosb3oBaHHA TPadHKOM.

Conepxanne HCO3; B Boze pasno 195 m2/s, a comepanne cBoGOMHOA yriae-
kucnotet 25 m2/a, Ilo mKane, npusejleHHON B HIXHeA uacTH rpaduka, HaxoIuM,

qro 195 sz HCO; coorserctByior 70 me cBssaHHOiN yraekuciorsl. Ha rpaduke
HAXOAHM TOUKY, OTBEYAIOLIYID CONEpMAHHAM CBf3aHHON yraekucnote 70 mefa
u cBOGONHOA yraeKHcIOTH 25 M2/2. DTa TOUKAa pacnosiaraercss Mexkay KPHBHIMH,
COOTBETCTBYIOIIMMH COAEPIKAHHAM arpeccHBHON yrmekucnote 10 sme/a u 15 mefa,
HO HecKObKO GamiKe K TepBofi H3 3THX KppBuX, CiefoBaTesbHO, COJepKaHue
arpeccHBHGH YIVIEKHCJOTH B JaHHON BOJe cOcTasiser npuMepho 12 mefa.

paduk npuMeHHM 115 BBLIYHC/JIEHHS arpecCHBHOH YIVIEKHCJIOTH
B TeX CJydasiX, KOrda COJAepIKaHHA HOHOB Ca™t T, 1, BCODs san ] 4

rHCO;
NpPHUMEpPHO SKBHBAJEHTHH H OTHOUIEHHE r(‘1d kosebsercss B mpe-

neaax 1,25—1,75 (rHCOs; — conepxanue HCOz B #M2-3Kx8/4,
rCa — conepxanue Ca B mz-3Kx8/1).

Boabmoii HayyHEIE H NpaKTHYECKHH HHTEpeC HMeeT BbIBOJX
A. H. Byneesa u ®. ®. JlanteBa 0 TOM, 4YTO arpecCHBHOCTb BOJ
YBeJIHYHBAEGTCS NPH CMEIIeHHH IBYX [ae HearpecCHBHbIX BOX.
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[lycTh cMenmBaioTcs AB2 BOAL — MepBas BoAa, cofepxkamas B 1 4 45 Mz
cBa3anHON yraekueaorss H 2,4 M2 cBOGOAHOA YrIEKHCAOTHI, W BTOpas, COlepwma-
mas B 1 2 151,56 sz cBssannoii yriekuciot M 96 m2 csoGonnodi. Hanocnm
TOYKH, OTBEYAlOIIHe COCTABAM ITHX BOX, HA TPAdHK, H30OpaXKEHHHId HA PHC 86.
Tleppas Boja HsoGpasutcst Ha rpadmuke Toukoi A, BTOpas —-)::oqxon 5. O6e

(Sp—Y
TOYKH JeXaT Ha KPHBOH, COOTBETCTBYIOUlefi 3HAUEHHIO -Sn_=0' T. e, ofe
BOAL ABAMIOTCH HearpeccuBHEMH. JlI0Gas cMech STHX BOJ BHIPA3HTCA TOUKOR,

E rcon § ugln e
o 4 0 20 80 0
= Vil
Mcmfcammﬁ_‘id

&

Codepacanve & Bode clododno yemexueromy
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anfifin]
w 50
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Puc. 85. Tpaduk nans BuhYMCAeHHs COJEpPKAHMA B Bone
arpeccHBHOH yraexkucnotnl (mo ®. &. Jlanresy)

nexautef Ha orpeske npamofi A5. Bce Touxkn oTpeska AB Jexar Bhime ynoms-
HYTOH KpHBOH, T. €., HHaue roBops, Jiofas cMech Nepaoil BOAL! co BTOpoll Gyaer
yXe arpeccusHa MO OTHOMIEHHIO K KapOoHATY Kajibumusi H GylneT ero pacTBOpPATH.

Bosbmem Ha otpeske AB touky B. Cmech, OTBeuaiomas 0O CONEPKAHHIO
CBA3aHHOH ¥ CBOCOAHOR YI/IeKHCIOTH Touke B, Noayunrtcs, ecqu cMemarh BTO-

m
Pyio BORY C MepBoit B oGbeMHOM OTHOweHHH —- = 2. Touka B nexut na kpusof,
(S0 — )2
COOTBETCTBYIOLIEH _,?n;ﬂ_ =20.

Takum oGpasom, ecin nBa o6bemMa BTOPOH BOJEI CMEIIATh C GLHHM OGBEMOM
nepBod, TO NOJNYYHTCH AarpeccHBHas CMeCh, NPHYEM nOKa3aTelb HHTEHCHBHOCTH
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kapOoHatHoit arpeccuu 3T0if cMecn Oyner pasen 2, T. e, 37a cMech Gymer ofsra-
IaTh 3HAYHTENbHOH arpeccuBHOCTLIO. [TOMOGHBIM NMPHEMOM MOMHO pPEWHTH BOMPOC
00 MHTEHCHBHOCTH KapGOHATHOM arpeccHd JiioGoii cMecH IBYX BOX,

C sBJeHHeM MNOBbIIIEHHS ATrPECCHBHOCTH BOJ TNPHXOAMTCH CUH-
TaTbCsl MPH HAPYUIEHHSX PEeXXHMa MOA3eMHBIX BOJ, OOYC/JOBJIEHHBIX
CTPOHTEJILCTBOM KPYNHBIX HHIKEHepHBIX coopyxKeHuil. ['eonoruue-
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Puc. 86. l'paduk nas BHUHCAEHMA COACPIKAHMA B BONE arpecCHBHOH
YIAEKHCAOTE B cayuae cMelnenHs asyx soa (mo . ®. Jlantesy)

CKOe 3HAaueHHe M0A0GHOr0 pesyabTaTa CMELIEeHHA BOJ Takxe Be-
JIHKO, TaK Kak HauboJbliass HHTEHCHBHOCTh Kapﬁonamoﬁ arpeccuH
BO3HHKAaeT B TeX CJIydasX, Korjaa NpPOHCXOAHT BHeJPEHHE a'rmoctbep-
HBIX BOJX B TOJIIIH Kapﬁoﬂa'erx nopoa ¥ HX CMelleHHe C TPeLIHH-
HEIMH BOJaMH, 3aKJ/IOUeHHBIMH B 3THX HODO}IBX.

KoHuenTpanus BOAOPOAHBIX HOHOB

Jisi NpaBHJILHOrO ONpeaesieHHsl XHMHYECKOro COCTaBa IMOJ3eM-
HEIX BOJ HEOOXOAHMO 3HATh KOHIIEHTPAIHIO BOXOPOAHBIX MOHOB, HJIH
aktuBHylo peakumio pH. Bce BojHBIE pacTBOpPhl COAEPIKAT BOJIO-
poAHBle M THAPOKCHJIbHHIe WOHH. Boda B BecbMa cJsiaGoii cremenw
JHCCOLHUPYET 10 yPaBHEHHIO:

H,0 2zH' 4 OH".
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Ha ocHoBaHHM 3aKOHa HeHCTBYIOIIHX Macc MOXHO HAalHCaTh
CJEAYIONLYI0 3aBHCHMOCTb:

['-PL][[;EL()(')]ﬂ = K (nocrosineas BeauunHa).

Crenedb DMCCOLMANLMH BOJBI YPe3BHUAHHO MaJja, NMO3TOMY KOJH-
4eCTBO HEIHCCOLHHPOBAHHBIX Mojekyan Boaul H,O MoxkHO cuuTaTh
FIOCTOSTHHBIM

[H*] - [OH]=K - [H,0] =K, = 107" (mpu T=22°),

T. e. NMPOH3BeJeHHe KOHLEHTPAIHH BOAOPOAHEIX H T'HAPOKCHJBLHHIX
HOHOB B BOJ@ BCerjfa MOCTOfHHO H 3aBHCHT TOJIBKO OT TEMIEPATYpPHI.
[Ton ux KoOHUEHTpauwueil cJeAyeT NOHHMAaTh COHEpPIKAHHE TPaMM-
3KBHBAJIEHTOB COOTBETCTBYIOIIEro HOHa B | 4 pacTBopa.

Ecan peakuus HeiTpanbHa, TO KOHIIEHTPAIMS BOJXOPOAHHX H
FHAPOKCHJIbHBIX HOHOB OXHMHAKoBa H paBHa 107 T. e.

[Hf]=[OH ] =10"".

Ilas pacTBOpOB, HMEIOMIMX KHCAYIO PpEakKIHio, KOHUEHTpauus
pofoponusix momoB [H'] 6ymer Goasme 1077, a KommeHTpamms
rEApOKCHABHEIX HOHOB [OH ] cooTBercTBeHHO MeHblie 1075 ITpo-
H3BeJIeHHe JKe KOHIEHTPAalUu BOJOPOAHBIX M I'MAPOKCHJBHBIX MOHOB,
KaK yKkasaHo, Bceraa GyleT MocTOsHHHIM M pasamv 107 (mpn T =
=22°). Jlast pacTBOPOB, HMEIOMIHX IIENTOUHYIO PeaKIHio, KOHIEeHTPa-
1St PHAPOKCUJIBHBIX HOHOB Gyner Gosbile 1077

KHeaylo H LIeI0YHYI0 peaklUMH BEIPAXKaloT KOHIEHTpalHeil Bomxo-
pomubix HomoB [H™], KOTOpYIO Jierde ompeieinTh, UeM KOHIEHTPA-
M0 TUIPOKCHABHEIX HOHOB [OH "] Jlns XapaxkTepHCTHKH KOHIUEH-

Tpauuu BOAOPOAHBIX MOHOB I[IOJB3YIOTCS TOKasaTejeM CTelNeHH fe-
cATH, oTGpacelBasi OTPHIlaTeJbHBEIH 3HAK, H ofosHaualoT ero pH.

Takum o6Gpasom, pH= —Ig [H']. <

BOLI

IMpumep.
[Hf]=10"2, pH = —1g(107%) = 21g10 = 2.
3nasn sHauenne pH, Moxro onpenemnts [H']. Hanpumep, ecan pH = 6,7, 10

IgH*)=—670=4+030—-7=1g2+1g10~7 =1g2.10~7

[H*] =2.107".

Ipn neiirpanbuoi peakunn pH =70, npu xucaoit pH <70,
upx meaogxofi pH > 7,0.

OmnpenesieHHe KOHIUEHTPAUHH BOMOPOJHBIX HOHOB JOJKHO NPOH3-
BOIHTbCA Ha Mecre B3sTHa mnpoObn. HamnbGonee ynorpeGHTENbHBI
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croco6 onpeje/eHns -— KOJOPHUMeTPHYECKHH; OH OCHOBAH Ha CBOW-
CTBe HHAMKATOPOB MEHATb CBOIO OKPAaCKy B 3aBHCHMOCTH OT H3Me-
HEHHs KOHIEHTPAIHH BOAOPOJAHBIX HOHOR. CYIIECTBYeT TaKkKe H
3JMEKTPOMETPHYECKHH METOL.

Onpenesienne Besmunnbl pH uMmeer Goablioe 3HaueHHe JJIs mpa-
BHJILHOH OIEHKH COCTaBa BOJBI H /IS YCTAHOBJIEHHS BHIA COMIEpiKa-
LuHxess B Hell crabGux Kucaor (yriekHceaoil, docdopHoil, KpeMHe-
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Puc. 87. I'pagux ccornomennit CO,, HCO; u CO;
B 3aBucumoctH ot pH Boam

Boii). B kauectBe masiocrpanuu Ha puc. 87 npusoputcs rpadHK co-
orHoweHusi CO,;, HCO; u CO; ~ B 3aBucumoctd or pH Bomwl, 3ror
rpaduK NOKasblBaer, 4YTo CBOGOAHAS YIVIEKHCJIOTA MOXKET IIPHCYT-
croBath B Bojgax mnpu pH < 8,3—8,4. Takue Ke COOTHOIIEHHS
Mmoryt Gbith ycranosaensl jiast HoS u HS 7, HsS8i0, u HSiO3 u T. &.

B sonax okucjeHHs pyAHHIX 3anexell pH nonsemHoit Boal
OORIYHO paBeH HJIH MeHblle 5—6.

‘O6mas MHHepaJH3alHusa BOJ

CyMMa HOHOB, MOJIEKYJ H pAa3JIMYHBIX COeJMHEHHil, colepmKa-
IIHXCS B BOMe, cOcTaBiasfeT ee oOlLyl0 MHHepafH3anuio. Xopouias
MHTLEBAs BOAA JOJKHA COmepkaTh MX B | 4 He Gosee 0,5 2. O Be-
JauupHe ofumiell MHHepaJdH3alUUH MOXKHO CYIHTh IO CYXOMY, HJH
IVIOTHOMY, OCTATKY, KOTODBI MOJYYaeTes MoC/e BHIMaPHBAHHA BOMHL.
IJjisi TIpecHBIX BOJA TpeleJOM CYXOro OCTATKA CUYHTAeTCs Ccojepia-
Hie | 2 B 1 2 Boanl. OnHako B HEKOTOPHIX palionax (ocobeHHO 3a-
CYULTHBBIX) MAJsI [HThSl HCMOJB3YETCs BOJAa € CYXHM OCTATKOM
25—3 2 B 1 4. B cocrae cyxoro ocraTka BXOAAT MHHEpabHbIE
BellecTBa, PACTBOPEHHBIE B BOJE, d TAKKe HeJeTydHe OpPraHHuecKHe
BellecTBa M KOJUIOHAB. PacTBopeHHBIe raskl H JeTy4He COeIHHEeHHS,
B TOM YHCJIE OpraHHYecKHe BelecTBAa, IPH BHIIAPHBAHHH M IIOC/Ie-
JYIOIIEM BBICYMIHBAHHH OCTATKA YJETYUHBAlOTCH, H, CJAENOBATENBHO,
B COCTaB CYXOr0 OCTaTKa He BXOMSAT.

Bennuuna cyXoro ocTaTtka, OJyYeHHas BBIMADUBAHHEM W BHICY-
muBaneM npH 110°, Moxer 3aMeTHO OTJIHUATBCS OT BhIUHCJISHHOM
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TEOPETHUECKH MO CyMMe HOHOB H MOJIEKYJ. 3T0 pacxoxjexue 00b-
FICHAETCH HENOJHOTOH aHa/M3a WM Ke OWMOKOH NMpH ONpeldeeHHH
€YX0ro OCTaTkKa, WIH Kakoi-mibo ero cocTaBHO YacTH.
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Oduasn musepanusayus

Puc. 88. 3asucuMocTh conepxanna Xaopa oT o6meil MHHEpaMH3alHX BOIbl
Ha mpHMepe moazeMmueix BoX KaBkasa

OGEuHO BOAA COHEPXKUT B TOM HJIH HHOM KOJMUECTBE HOHLI
HCOy3, a rakxe wonnt Cat+ u Mg++. Honst HCOT npwm narpe-
BaHHH Tepexoisar B uonbkl CO3; mo cxeMme:

2HC 05 —~ CO;~ + H,0-4-CO, .

Hon CO; oGpasyer ¢ HOHaMH Ka/blUs H MATHHS TPYIHO PACTBO-
PHMBle B BOJle YIVIGKHCJLIe COJIH, KOTOPBleé OGLIYHO BBHIIANAIOT [ep-
BLIMH NIDH BHITADHBAHHH BOJIHL.

YrnekucaoTa W BOjJA, NOJydYHBIIHECT TPH oOpa30BaHHH HOHA
CO; ~ mu3 aByx wonop HCO;, 1mpH BLIMAPUBAHHH YJETYYHBAIOTCH.
B cyxom ocratke Bmecto asyx moHoB HCOs  ocraercs OJHH HOH

176



CO; . Ecnu B Boge comepxkurcst A me HCO3, To B cyxoMm ocraTke
OCTAHETCH B BHJe YIVIEKHCJHIX COJIeH:

g5 60
’ ~==4 =A 0,492 x2 nouos C
2HCO, 12202 4 nonos CO3 ~

CrenoBaTe/bHO, NMPH BEIYHCJAEHHH CYXOro oCTaTka HeoGXOAMMO
OPHHHMATL BO BHHMaHHe TOJLKO IOJIOBHHY HalieHHOro aHaJu3oM
kosnuectsa woHos HCO;  (Tounee 0,492).

Uro6bl u36ekaTh 3aBBIILEHHOTO pe3y/bTaTa ONpeJeseHHi CyXoro

OoCTaTKa NpH BHICOKOM COJEpXKaHHH B BOJE HOHOB MarHus, cyJbga-
TOB M XJIOPA, PEKOMEHAYeTCS TpPH BHNAPHBAHHA NOGABJSATH HABECKY
cozbl, BuicymenHod npu 180°. TIpu 31OM XJOPHAH H Cyab(aThl Kajb-
UHsT 1 MarHUs NepexoisT B KapGOHATHL, YeM JOCTHraercs MojHoe o6es-
BOXKHBAaHHE CyXOro OCTaTKa.
- Besnunna ofmeii MHHepaJH3aLMM BOABI MOXKET CJIYKHTb XOpO-
| mIMM KpHTepHeM AJs KiaccH(MKAUMH BOJA, TAK KaK MO Mepe MOBHI-
wenns obueli MHHepaJIH3alMH M3MEHsIeTCd H HX XHMHYECKHil cocTar
(puc. 88).

MoxHo naTh CeRyIoNLyi0 TPajaluio BojA Mo ofuiell MHHepaau-
3anun (Tada. 28).

Ta6aunua 28

O6mas MHHEpPAIH- .
aanms ® A2/ XapakTepHcTHKA Xumuueckuit cocras
Menee 200 YabTpanpecHsie } O6bIuHO ruapokapbo-
200 — 500 [pecuwie HATHBIE
500—1000 Boabl ¢ OTHOCHTEABHO MOBHI- I'uapokapGoHaTHO-CYAb-
eHHoit MHHepanH3aHe thatume
SenTa, | SonreEs } Cyaupario-xaopmume
10 000—35 000 Boast nossiirenyoi conenoctn| I[Tpenmyuectsento xao-
pHIIHBIE
35 000—350 000 Bonsl nepexosnbie K paccoaa
50000400000 | Paccoant Auopaassie

L

B HedTaHOl npakTHKe ofIlee co/lepiKaHHe PACTBOPEHHEIX BeIlleCTB
XapaKTepH3YIOT CyMMoOil MH/JIMrpaMM-3KBHBajgenToB Ha 100 e
pacTBopa, a AJA BechbMa KPenKHX PaCTBOPOB — Y/IEJIbHBIM BECOM HJIH
rpagycamu Bome (T. e. yCJOBHEIMH eJHHHIIAMH, OCHOBAHHLIMH Ha
onpefiesIeHHsAX MVIOTHOCTH JKHAKOCTH 1O apeoMerpy).

[Tokazartesem MHHepaJH3alHH BOJ B H3BECTHOH CTENMeHH MOXeT
CJIYKHTL H 3JIeKTPONPOBOJHOCTD.
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daekTponpoBoAHOCThI K HasmhBaercs Be/HYHHA, OG-
paTHas yIeJbHOMY CONDOTHBJIEHHIO, BHIPAXEHHOMY B OMax:

1

IMoj yAeabHBIM CONPOTHB/EHHEM IIOHHMAaeTcs CONPOTHB/EHHe,
KOTOpOe OKasklBaeT MPOXOXKIeHHIo Toka 1 cm® mecaenyemoli BOIH
npu 18° no ®. Koabpaymy, uan 25° no B. OcrBasibny.

DNeKTPONpPOBOAHOCTL BOX 0OycCJIOBJIeHa COLep:KaHHeM B HHX
3JIEKTPOJIMTOR. BeJHuuHa 3JEKTPONPOBOJHOCTH HAXOAHTCA B CJOXK-
HOfi 3aBHCHMOCTH OT KOHIEHTPAUHH pacTBOpPa, BAJEHTHOCTH HOHOR
H TeMIepaTypel. B CBA3H C 3THM onpeleseHHe 3JeKTPONPOBOLHOCTH
JlaeT BO3MOIKHOCTh CYAHTH 00 0O0mleH MHHepa/jH3allid BOJALI H OCY-
IIECTBJIATE CHCTEMATHYECKHH KOHTPOJb 3a ee KoJeOaHUsMU.

Bennunna 3/eKTPONpPOBONHOCTH IPECHHX BOJ KoJelsercs B Ipe-
nenax ot 33-10-% mo 1,3-10—% om. OnpesfeneHne 3JeKTPOMPOBOJ-
HOCTH BOJbl [IPOH3BOAAT B 0COOG0OM cocyle € NIATHHOBHIMH 3JIEKTDO-
IaMH TPH MOMOIIH TepeMEHHOTO TOKa OT MHAYKLIHOHHOH KATYIIKH
H Moctika YurcroHa min Koappayma. Ilpu stoM onpobyemuli pac-
TBOP JOJKeH OBITh CJa00 KOHIEHTPHPOBAHHBIM, I[O3TOMY CHJIBHO
MHHEpaJH30BaHHbIE BONBEl pas0aBlsioT JeCTHIVIHDOBAHHOIH BOIOH.



rarasa 10
H30BPAJKEHUE XUMHYECKOIoO COCTABA
H CUCTEMATU3ALLUSA AHAJIU30B BOIbI

XHMHYECKHe aHaJH3bl NMON3eMHBIX BOJ

Bopna npejcrasasier coG0fl CI0XKHYIO CHCTEMY, XapaKTepU3yIoLLyio-
€51 TeCHOH B3aHMOCBf3bl0 KOMIIOHEHTOB H MOJYHHSIOMIYIOCS OOUIHM
3aKOHaM TeOpHH pacTBopoB. I'pado-aHaMHTHUECKHE METOMhl MO3BO-
. JIAIOT TIOJIYYHTB SICHOE TNpeJiCTaBJIeHHe O XHMHYECKOM COCTaBe BOJIHI,
. [lajKe eCcJIM H3BeCTHA TOJbKO KOHIEHTPAIHs OTHENbHBEIX 3JIeMEHTOB.

Hsywenune mnpouneccos (OpMHpPOBaHHS XHMHUECKOrO COCTABA BOJI
HOOJKHO OCHOBHIBATBCSI HA 3aKOHAX (PH3MKO-XHMHH, YueTe KOHIIEeH-
TpauHMH BOXOPOAHBIX HOHOB (pH) M OKHC/IHTENBHO-BOCCTAHOBHTENL-
HOro IIOTeHIHaJa, BLIYUCJIEHHH HOHHON CHJIEL PacTBOpa H AKTHBHO-
CTH HOHOB, ONpe/eJieHHH BCeX PacTBOPEHHHIX B BOJaX rasos, C pac-
9eTOM NapUHaJbHOTO JaBJEHHsA Kaxjaoro rasa B pacrsope. Cogpe-
MeHHble TpeGOBaHHS K dHaJH3aM BOJLI YPe3BhYAiHO BO3DOC/IH, H
THJIPOreosIor yKe He MOXeT OrPaHHYHTBhCH IIPOCTBIMH KauyecTBeH-
HbBIMH OTpeJeJeHHsIMH HJIH He BIIOJHE TOYHHIM <«KaneJbHbIM» aHa-
au30M. B Hacrosiee BpeMsi B THAPOTeOJIOTHYECKHX H3BICKAHMSX
0653aTe/TbHO YYACTBYIOT ClHEUHATHCTH-XEMHKA., Kakue onpejesneHus
HeoGXOMHMO clielaTh B npo6Ge mMOJ3eMHOi BOAH, 4YTOOH BHISICHHTDL
apupoiy 06pasoBaHHs H3y4aeMoil BOJEL M JaTh €Hl IPaKTHYECKylo
OLLEHKY? DTOT BONPOC BCEr[a CTOHT Mepel rHAporeoJoroM.

O/neMeHTHl, BXOAALIHE B COCTAB NPHPOAHHIX MOA3EMHBIX BOJ,
MOXHO pa36GHTL Ha YeThlpe TPYINIH:

I rpynna, cocraBjfionlasi OCHOBHYI0 Maccy XHMHYECKHX KOMIIO-
HEHTOB, 3aKJ/JIOYeHHHX B BOJAX, — 3TO TaK Ha3blBaeMble M a K p 0-
saemedTH: O, H, C, N, Ca, S PR, ST Mg, Fe, Na, Cl,
Al (14 3ne1wem*oa)

Il rpynma—MHKpPO3JeMeHTH, npncchmyiouJ.He B BoJe
B MaJBIX KoJauuecTBax: Zn, Br, Mn, Cu J. As, B,'F, Pb, T,V €r,
Ni, Sr, Ag, Co, Ba (17 a.nemeﬁ'ron).

IIT rpynma —yAbTpasndeMeHTH, Bcrpeqaroumeca B Kpaline
MaJIBIX KOJHYeCTBAX: Li, Au, Rb, Hg u np.!

1 A. TI. Barorpagos mnpeasaraer MHKDPO3JEMEHTAMH uasuna‘n: SJIEMEHTBI,
coflepaliiecs B XMHBOM BellecTBE B KOJHUECTBE MeHee 10729 a yAbTpasie-
MeHTaMH — coflepallliecss B KosunuecTBe Menee 10 % no secy. Ho B nocren-
Hee BpeMs K MHKDO/IEMEHTaM OTHOCAT BCe XHMHYECKHE 3JIEMEHTH, MPHCYTCTBYIO-
miHe B NOYBax, BOJax H OpraEHaMax B OY€Hb MaJHX KOJNHYecTBax (10_3—-

10~ '%9). CnenosaTenbHO, MHKDOSJIEMEHTH 3TO Te 3/MEMEHTH, KOTOPLE HAXOAATCS
p Boax B KosuuectBe Menee 10 m2/a (pemko mo 100 mz/a).
-
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IV rpynna —paagnoakTuBHb e ateMedtsl: Ra, Th, Rnu ap.

Taxkum o6Gpa3oM, ecIH H3ydyaTh TOJNLKO MAaKpO- M MHKPO3JIEMEHTH
(31 asemenT), a TakXe OCHOBHLIE PacTBOPHMEIE B BOJAE rassl (asor,
KHCJIOPOJI, METaH) H HEeKOTOpble PaJHOAKTHBHEIE 3JEMEHTH (pajoH,
panuil), HaZo onpeneNAaTh 36 KOMIIOHEHTOB; C YYeTOM JIPYTHX BaikK-
HBIX OmpelleJIeHHH, Kak, HampuMep, cCOJepKaHHe CepoBOAOPOJa,
collepiKaHHe TSKeJBIX YriaeBogopoaoB, pH, aiekrponpoBomHOCTD,
Bcero noayunrcss 40 ompesenennii. Ho npaktuueckn B HacTosllee
BpeMsi Bce BHHMAaHHe COCPeNOTOYHBAIOT HA LIECTH manueumnx KOM-
MOHEHTaX XHMHYECKOro CocTaBa mojseMubix Box: Nat, Mg+t
Catt,Cl-, SO3;~ m HCO;, raK Kak 3TH HOHHI sax.moqeuu
B NMOJA3EMHBIX BOJAAX B MNpeo6afaiomeM KOJHYeCTBE H ONPeNessioT
HX XHMHYECKHIl THIN; OCTAJbHBIE HOHBl ABJSIOTCS COMYTCTBYIOIIHMH.
B oueHb pegKHX CJydyasix MOMKHO BCTPETHTbL BOJHI C IMpeoGiIafalonum
cojepxanneM xkejesa Fet™ (B 3oHe OKHCAGHHS PYAHBIX MECTOPOXKIC-
Huit), ammonust NH,T (B ByJkaHHdecKux oGuacTsax) HJIH HHTPATOB
NO; (Ha yyacTKax ApeBHero 3arpsisHeHus HJH 3ajexell CeJHTPHI).

Jli06onBITHO, YTO KaJuil, NPHCYTCTBYIOLMI B Juroc(epe NpH-
MePHO B OJMHAKOBHIX KOJHYECTBAX C HATPHEM M XOPOLIO PAaCTBOPH-
MBIl B BOZE, HHKOTZIa He BCTpeuaeTcsi B NPHPOIHEIX Bojax B GoJb-
mux KoauuecrBax. Oramunoe or Nat mnosesenne woma K+ B Kope
BBIBETPHBAHHUS OODBSCHSAETCS TeM, 4TO MOCAedHHII yyacTByeT B obpa-
30BaHMM BTOPHYHBLIX HEPACTBOPHMBIX B BOJe MHHEpaJoB (THApO-
CJTIOJI, MOHTMOPHJIJIOHHTA, CEPHIMTA), 4 TaKie B 3HAUHTEJBHOM KO-
JAYeCTBE M3BJEKAeTCs OPraHH3MaMH M PaCTHTEJLHOCTBIO.

B Hucruryte reoxuMun u anasutHyeckod xumuu um. B. M. Bep-
HAJICKOr0 HAKOMHJCS OOJIBIIOH MaTepHaJ M0 H3YYeHHI0 MHKpo3Je-
MEHTOB, MMOKA3LIBAIOIIMH BCIO BaXXHOCTh OMNpe/eIeHHs HX Kak JJs
MPaKTHUECKHX, TaK ¥ JJs TeopeTHYecKHX ueJeid. »+ B  Hacrosmee
BpeMsi Ge3 onpejesieHHsI MHKPO3JEMEeHTOB TPYAHO PELIHTh BOMPOC
0 KauecTBe BOALI H €€ TPOHCXOXKIECHHH.

A. TI. Bunorpagos ofparui1 ocoboe BHUMAaHHE Ha cymeCTBona-
HHe TaK HA3BIBAeMBIX OHOreOXMMHYECKMX NPOBHHIMH M CBS3aHHHIX
¢ HHMH 3HIeMHil (ouarn 3abojeBaHHii), OCODEHHO PE3KO BHISB-
ASIOIIHXCS B 06J1aCTAX ¢ HEJOCTATKOM HJH H3OBLITKOM COJepiKaHus
OT/IEJIbHBEIX XHMHUYECKHX 3JCMEHTOB B MOYBAX M NMPHPOAHLIX BOLAX.

HanprMep, Xopomo H3BecTHH C/yuyau PasBHTHS 3002 NpH TIOHHMKEHHOM CO-
IDepXaHHH B NHTheBBIX BOJax Hoja, I1pu HeAocTaTouHOM colepxkanuu Gopa pacre-
uHsl 3afoneBatoT («THHJIb Cep/ledka CBEKJBI»), a TPH H3OLITKE ero HeKOoTOphle
pactennss rubuyr. Boabinoe BHHMaHHe NpHBJAEKaeT (TOpP, KOTOpH 0GHApYKeH
B MOBHINEHHHEX KOJHUYECTBAX [aKe B NMPECHLIX NMHTLEBBIX BOJAX HEKOTOPHIX paiio-
HOB; ecqin (hropa B BOle MaJo, Habrionaiorcs 3aGoiesanns 3yGoB (Kapues) y ue-
JIOBEKA M JKHBOTHHIX, ec ke ero Meoro (Gonee 5-107°9%), Bosaukaer ¢moopos,
paspyliesse 3yOHOi SMalH H T. M.

YrHetennoe cocrosnMe, a WHoraa W rHOeNb pactenufi MOryT ObITh OGYC/IOB-
JeHbl HeJIOCTATOUHEIM COJEPIKAHHEM B NOYBAX TAKHUX 3/JeMEHTOB, KAaK Meflb, LHHK,
monubaeH, kobanst u Ap. HMuoraa no NOBHIUEHHOMY COJAEPIKAHHMIO YKasaHHBIX
3JIEMEHTOB B PacTelHAX MOMKHO OOHapyIKHTh CKPHITEie pyAHEe 3anexu. Hasectmo
TaKKe, 4TO NMyTeM BBeJleHHS B NOYBY HEKOTOPHIX MHKDPO3JIEMEHTOB MOMHO 3HauM-
TeNLHO MOBBICHTH YPOXKAMHOCTE CENbCKOXO3AMCTBEHHBIX KYJABTYD.
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PaccMOoTpHM HEKOTOpHIe THIIBI AHAJIH3OB.

B naubosiee nmpocToM cjydae IPH THAPOTEOJOTMYECKHX HM3biCKa-
HUSIX ompelesior coxepkanne anmonoB Cl-, SOy~ u HCO;,
- katnonoB Cat+, Mg+t u Nat LK+ (mo pasmoctn), a raxke
- cymMmy HoOHOB (ofmias muHepasusauus). Kpome Toro, onpemensior
' COscn05, Fe'™, NHf, NO;, NO; u noxasateas KOHIIEHTpa-
IHH BOJOPOAHBLIX HOHOB pH. B pesyabraTte mosyuaercss THMOB O ff
aHaJH3, I0CTATOMHLIH JHIIb I/ad o0uiefi rupOXHMHYECKOil OIeHKH
BoAnl. JI/1s MPOH3BOACTPA MOJIEBOTO XHMMYECKOrO aHaju3a YA0GHH
noxXojnHble JMaGopaTtopun THna JaGopatopud A. A. PesHHKoBa WiIH
CIIELTEO, xoTsi, Mo CYyIIeCTBY, OHH SIBJASIIOTCS MOJYyCTAIHOHAp-
HeiMH. TTomMEMO (u3HueCcKHX CBOMCTB BOJHI, 3TH J1aG0paTopHH HAlOT
BO3MOXKHOCTb YCTaHaBJHBaTb OOBIYHBIME U KOJIOpDHMETPHYECKHMH
METOIAMH CoJeprKaHue [VIaBHeHIHX KOMNOHeHTOB, OObeMHEIM TyTeM
onpeneasiorcsi: CI-, HCOs;, COs , SO:; ofmas »*KecTKoCThb,
Mg+, Catt (mo pasmoctn  Mexkny ofuleii  JKecTKOCTHIO H
coaepxKanuem Ma[‘HHH), CBOﬁOJLHaH H arpeccHBHad YTJIEKHCJIOTA;
KOJIOPHMEeTPHUeCKH onpefensioresi pH, Fe't, Fettt, NHf, NO:;
KpoMe TOro, KauectBeHHO omnpeaensiores H.S u NO;. Meronuka
aHaMH30B YKasblBaeTcs B CIle LHaJIbHOH HHCTPYKIHH.

ITpu onmpo6oBaHHE MOA3EMHBIX BOA HEOOXOAHMO YUHTHIBATbH, YTO
NpH BHIXOJie Ha IOBEPXHOCTb, B HOBHIE YC/IOBHSI TeMIEpaTypHl, AaB-
JIEHMSI W a3pallHH BOMBI MPETEpIeBaloT 6oJsiee WIH MeHee 3HAYHTENb-
Hble M3MEHEHHs CBOEro COCTaBa M CBOHCTB: H3MeHSeTCS TeMIepa-
Typa BOAbI, BHIMAJAIOT B OCANOK COeJMHEHHS IKeJe3a, MapraHia,
KaJbllHs ¥ Jp.; OKHCJIAIOTCS COeIMHEHHS Cephl H a30Ta; MeHAITCs
pH u panmmoaktuBrOcTh. [losTOMY MHOrHe onpeieneHHs Heo6Xo-
IHMO JIesiaTh Ha MecTe.

Tocyzna, npennasnauenHas Aast B3sTHA Npo6 Ha XMMHUeCKHil aHAanu3, 10JKHA
GHTH THOIATENLHO BHIMHITA CHAYaja XJODPHOH H3BECTBIO MJIHM TEIUIBIM MBUIBHEIM
pacTBOpPOM, a 3aTeM JeCcTHIMPOBAHHOR BOJO{, ITepen 3anosnenHeM HeoGXOXHMO
NOCYNy ONOJOCHYTH HCTEITYEMOH BOjOf HeckonbKo pas. Ecnmu mossonsior ycno-
BHS, CIeIyeT NPH NOMOIIA TPYOKH NMPONMYCTHTh 4Yepe3 NMOCYAY HECKOJIbKO O6HeMOB
ot6upaeMoii BOK; B ciydae ONpeje/ieHHs Ta30BOTO COCTaBa BOJ Tocielnee Tpe-
GoBaHHe BHIMOJMHATL OOs3aTesbHO. Ilocsie 3aKymopkH NMOCYAY HAlNO 3anuTb CYpry-
YoM HJIH MeHIeneeBcKof 3amaskefi. ITox mpo6KoOji NPHXOAATCA OCTABJAATH HEMHOTO
BO3[yXa, TAK KaK HHAUe NpH HArpeBaHHH BoJa BHIAABHT NpPOOKY.

Ilpu onpoGosanuu NOBEPXHOCTHHIX C/I0€B OTKPHITHIX BONOEMOB Tpoby GepyT
HenmocpeJCTBEHHO B OYTHIKY 6es Kakux-nmuGo mnpucnocoGiennmit. Ecim e mpoby
HEOOXONANMO B3ATbL C ONpefleseHHONl TNYGHHBL KOMOANA, MIAXTH HJAH CKBaXKHHHI,
TO MONB3YIOTCS CTelNHaNbHEIMA NpuOopaMH THNA KeaoHOK. [Ipu H3yYeHHH PacTBo-
PeHHHIX H CBOGOAHO BHIIENSIIIHXCA Ta30B MPHMeHsOTcs 0ojee CIOXKHEE MpO-
6ooTGopunkH. IIpn ompoGoBaHHk KONOANEB M CKBAaXXHH HeoGXOZHMO MpexkJe BCEro,
eciH HeT CAMOHW3JHBA, TPOH3BECTH OTKAukKy A yAaldeHws 3acTossiuefics
BOJIHL.

OGbem B3sATOR AJs ONpoGOBAaHHS BOMAE 3ABHCHT OT HeneBOH ycranosku. [as
THIIOBOTO aHa/H3a AOCTaToyHo 1 4, pns Goiee moaxoro Hago 2—3 4. Konuue-
CTBO BOAH, OTOHpPaeMOH Ha aHanM3, 3aBHCHT TakKXe OT CTeleHH MHHepaa-
sanuH Bojuel. [Jlng chmemmanbHOro onpofoBaHHA Ha TaKHe 3JMEMeHTHI, Kak 0OpoM,
WOJ, JHTHM, CTPOHUHA, MHIIBSK H T. M., HEOGXOMHMO AomoiHuTenbHO GpaTh
no 20 a.
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Kaxnas npoGa Boael /0/:KHA HMETb MNOAPOOHBIA MACHOPT, COAEPMHAILMiL
CBEIEHHs 0 jlaTe H yace orGopa NpPoOel, 0 MECTONO/JIOMXKEHHH BOLOHCTOUNHKA, O TJy-
OHHe M YCIOBHAX B3ATHS TpPo6H, a TakKke O UeJH aHaausa. Kpome ToOro,
8 MacrnopTe Ao/KHA OLITH OTMeyeHa TeMrepaTypa BOAB H BO3IYXa B MOMEHT
orGopa npo6m u yKasaHa (aMHIHA B3ssiuero mpoby.

s penreHHsi reoJIOTMYECKHX BONPOCOB M ISl HMCIOJb30BAHHS
INAaHHEIX O MOA3eMHBIX BOLAX B KayecTBe MOHCKOBBIX KPHTEDHEB THIIO-
BOfl aHanW3 HejocTaToYeH. B 3THX cayuasx HEOGXCAHMO ONpENEeNsiTh
conepxanue Bcex ragomumos (ClI, Br™, J, F), kpemHeBoii Kuc-
JIOTHI, pasfenbHo ompenensath Nat u K+ u ocofoe BHHManue ofpa-
MaTh Ha MHKDO3/JeMeHTh. B pafioHax pyQHBIX MeCTOPOKIAEHHH cJe-
IyeT ycTaHaBIHBaThb cofepikanume MerasioB: Cutt, Znt+, Nitt,
Snt+ u np. Beifop onpelenseMeIX 3JEMEHTOB 3aBHCHT OT HelH
MOHCKOB.

B nocrnenHee BpeMsl B MPAKTHKY HCCAeflOBAHHI BXOMAT ONTHYE-
CKHe METOAH H3yueHHA COCTaBa BOAB,, K KOTOPHIM OTHOCATCS
CMeKTPAJbHBIH aHaJIu3, JIOMHHECUEHTHEIH aHA/NH3, METOMAHl, OCHO-
BaHHblE HA NPEJOMJIEHHH, PACCESTHUH, MOJIpH3anuy, HHTephepeHInu
ceera. HanGosee paspaboTaH CIeKTPalbHBIA METOH HCCJeX0BaHHUI.

CnexTpaldbHH® aHaJdHW3 JeluTCd HAa 3SMHCCHOHHHI M
abcopOunonnnii, [lepsmiii, Gosee ynoOHEIH M pacnpocTpPaHeHHHIH,
MO03BOJIsiCT ONPENeAThL HaJHuHe KaKHX-JHO0 3/JeMEeHTOB B Hcclelgye-
Mmoii Boje. K chmekTpaibHBIM MeTOZaM aHaJH3a OTHOCHTCH TaKiKe
MeTOJi, OCHOBAHHBIH Ha TaK HA3biBaeMOoM KOMOHHAIMOHHOM pacces-
HHH CBeTa, KOTOPHI TO3BOJISEeT BHIICHUTR MOJEKYJSpPHHEI cOCTaB
CTIOXKHBIX cMeceil.

CrnekTpalbHE aHamH3, KAK H BCE ONTHYECKHE METOIbI, OTJIH-
gaeTcs GHICTPOTOH BBINOJIHEHHS, BBICOKOH YYBCTBHTENBHOCTHIO H H0-
CTaTOYHOH TOYHOCTBHIO. KpoMe TOro, HIJsl CHEKTPAJBLHOTO aHAIH3a
TpeGyercss OuYeHb HeGOJbIIOE KOJHYECTBO BemiecTsa, He OGoJbiie
HECKOJbKHX KyOHYeCKHX CAaHTHMETPOB, 4 B HEKOTOPHIX Cly4asx [10CTa-
TOYHO JaXKe JAecATHIX AoJeli Ky6uueckoro cantumerpa. B Goabmmue-
CTBe CJyuyaeB CHNEKTPAJbHEIA aHaAu3 NPOH3BOAHTCS 6e3 mpeaBapH-
TeJbHOH 00paboTKH aHaJH3UDYEMOro BeIecTBa.

[To uyBCTBHTEJNLHOCTH CHEKTPa/JbHBEI aHalH3 BO MHOTHX CJIy-
yagX [PeBOCXOAMT OObluHble aHaJHTHUeCKHe MeToAnl. Cienyer,
OfHAKO, HMETb B BHJY, YTO TOYHOCTb CHEKTPAJbHOrO aHajqu3a B 3Ha-
YHTENbHOM CTeNMeHH 32BHCHT OT crmocofa BO30YXKIEHHS CHEKTPOB H
npuMensiioieiics annaparypsl. Kpome Toro, no muenuio A. JI. Ban-
KOBCKO#, YyBCTBHTEJIBHOCTh CIIEKTPAJbHOIO aHaJH3a 10 OTHOIIEHHIO
K Pas/MHYHBIM 3JIEMEHTAaM TaKKe pasJHyHa; OHa OIeHb BeJHKa M5 Me-
TaJLIOB, HO MeHbllle I MeTa/JIOHI0B. DJAEMEHTH: (Top, Xa0p, 6poM,
HOJI, a30T, KHCJIOPOJI, CeJIeH U Psil APYTHX, B OCOGEHHOCTH TajOreHHl 1
rasel, cnekrporpaduuecks OOHAPYKHBAIOTCA € OGOMBIIHM TPYAOM
rJaBHEIM 06pa30M B BHJY TOrO, 4TO HX HaHGoJiee HHTEHCHBHLIC JIHHHH
JeXKaT B Jajekoil yabtpaduoseroBodl 06JactH, a JHHMH, Jexalue
B GH3KOH yabTpaduoSeToBOH MM BHAHUMONH ofjactu, TpeGyioT s
CBOEro BO306YKIeHHS 0YeHb GOJbUIOA SHEPTHH.
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OO6napy:eHo, 4T0 KOHIEHTPAIHOHHAS YYBCTBHTEILHOCTD, T. €. MH-
HHMAaJbHas KOHIEHTPAIMs, NMPH KOTOPOil MOMeT OEIThb Onpeje/eHo
HaJHuHe Kakoro-an6o 3/emMeHTa B MCCJEAYeMOM PAacTBOpe, CIJaBe H
T. I, B OYeHb GOJIbINOH CTENeHH 3aBHCHT OT POJa AHHOHA, 4 UMEHHO:
430THOKHCJIBIE COJIH PA3JHYHBIX 3JIeMEHTOB HMEIOT HaHGOobIIYIO YyB-
CTBHTEJIBHOCTh, 3aTeM HIYT IO CTENEeHH YYBCTBHTEJbHOCTH MOJIHCTHIE,
6pPOMHCTBIE H XJIODHUCTHIE COJIH; HAHMEHee YyBCTBHTEJbHBI CEPHOKHC-
Jible COeJHHEeHHS.

MunuMa/bHBle KOJHYECTBA BeIlecTBa, KOTOPHE MOXKHO Ompefe-

JUTb CTeKTPaJbHBIM myTeM, jgocturaor 10 °—107"% Baasncumocrn
OT HCTOUHHKA BO30YIKIEHHSI.

DKcnepHMeHTaNbHEE HCCJEIOBAHASA TOKa3aiH, 4yTo Hanbosee Bbi-
FOJHO OIpeJensaTb B BOHAX CHEKTPaJbHBHIM aHAJH30M CJeAVIoIlHe
26 snemenrtoB: Li, Al, Ti, Cr, Mn, Co, Ni, Cu, Zn, Ga, Ge, Rb, Sr, Mo,
Ag, Cd, Sn, In, Sb, Te, Cs, Ba, Hg, T, Pb, Bi.

HeKOTopble SJIeMEHTHI (Hanpnmep, cTpoHUMit, Gapuit u ap.) ynoﬁno
onpejeIiTh MOMOIIBID XPOMAaTOrpaHUeckoro Merona.

» DPopmel BoIpasLEeHUs AHAAUSA NPUPOOHDLLY 800

UTo6bl caesnaTh HeOOXOAMMBIE BHIBOJBI H3 NOJIYUEHHBIX pe3yJ/ibTa-
TOB aHaJH3a, CJedyeT NPOH3BECTH CHCTEMATH3ALMIO JAHHBIX, [O3BO-
JISIOLLYIO TIPABHJIBHO «IIPOYHTATH» XHMHYECKHII COCTAB BOJIHI.

B. Y. BepHanckuii npellioxKMJ BbIpaXkaTh COCTAB BOJIBI B BECOBBIX
HJIM ATOMHBEIX MpoOIeHTax aaeMeHTOB (Tabu. 29). Takaa gopma BeIpa-
JKEeHHs] aHa/u3a, HECOMHEHHO, HMeeT GoJbllioe 3HAUCHHE AJs1 Teope-
THYECKHX TOCTPOeHHH B OGJACTH PeOXHMHH, OCOGEHHO TPH H3YYEHHH
NPOLECCOB MHIPALMH ATOMOB, HO OHA TpPeGyeT TOUHOrO KOJHYeCTBEH-
HOro aHa/k3a BCceX KOMIOHEHTOB MPHPOIAHBIX BOI.

Crapele cnocobl BHIpayKeHHsi aHaJau3a BOJH B Buae coseft (NaCl,
Na,SO;, CaSO; CaCO;3 u 1p.) WIH B OKHCHO-aHTHAPHIHONH (dopme
(Na,O, CaO, MgO mn 1p.) He COOTBETCTBYIOT HCTHHHOH KapTHHE CO-
CTOSIHHA TPHPOJHBIX PACTBOPOB H MOJKHHI GHITH OTBEPrHYTHI, XOTS
B HEKOTOPHIX C/yuasix KOMOGHHHPOBAHHE aHHOHOB H KaTHOHOB B BHJe
«COJeit» MOMKET CJIYXKHTb YCJIOBHOM XapaKTepHCTHKOH BOJHL

ITockoIbKY B MPHPOAHOMA BOAE MOJEKYJBI coseil MOUTH MOJTHOCTHIO
JMCCOLHUPOBAHEl HA MOHEl, OCHOBHOH (hOpMOIi BhIpa:KeHHs pesyJibTa-
TOB aHAJW2a BOJKI HAJ0 CYMTaTh M OHHY IO (opmy. ConepiKaHue
TOrO HWJIH HHOTO HOHA BLIUHCJISIETCS B TpaMMax HJH MHJIHIpaMMax Ha
1 2, a 115 MUHEpaJbHBIX BOJL M PACCOJIOB, YAe/bHbI Bec KOTOPHIX Ha-
MHOIO TpeBBIIIAeT eIHHHIY, — B rpaMMax Ha 1 ke.

Kpome HOHOB, B BoJie COIEpIKATCs HeJHCCOIHHPOBAHHBEIE MOJe-
kyasl (HoSiOs;, HBO, m 1p.) W KoMIoMAH, cpelH KOTOPBIX ualle
BCEro BCTPEYAIOTCS COEIHHEHHS TPEXBAJEHTHOro JKese3a, alloMHHHA
u kpemuns (Fe:O0; -+ AlO; - Si0O;). CooTHomense mMexay pasjiny-
HBIMH BHAAMH KHCJIOT, Kak ObLIO yiKe yKa3aHo, OGLIMHO onpejiessercs
KOHIeHTpanueil BogopoaHuix HoHos (pH).
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TaGau yua 29

daeMeHTapHBIi COCTAB OKEAHH- Cpenunit cocrtas
k. YeCKOH BOAbI ruapochepn
Kajibi Aexanst HOPALOK B
BECOBbIE % dTOMHBIE % BECOBBIX JNEMECHTH
NPOUEHTOB
I 0 8592 H 66,31 I 10 0, H
H 10,79 0 33,00 1t 10° Cl, Na
1 Cl 1,93 1 10-! Mg
Na 1,04 v 102 S, Ca,
| Mg 1,27.107'| c13,53.10! vV 16~ Br. C.'N
Na 2,77-10°!'| VI 10—4 Si, Al, B, Fe(?)
IV | §901-1072 | Mg 348-1072| VI 10-° F. 1, Ar, Gy, P
Ca 417-1072 | § 1,72.10~2 U (?),Rb (2), Mn
K 382.1072
VI 1078 Li, Th(?), As
V | Br 66:10~® | ca 6,39-10%| IX 10~ Zn, Ag
C 3,5.1073 K 6,02-10~3 X 1072 f K
N 20-107% | C 1,35.1072 XI 10-° | Au, Xe, Ne, He
Sr 1,3.107° XIv 107*2 | Ra
Vi | 8130-100* | N§7-100* | XX1l 1072 | po (?)
Fe 1,1.10~* | Br 50.107% [XXIV 10 | Rn (?)
[aotueiit ocratox 3,5%

Honnl B3aumoselicTBylor Mexay co6oii B CTPOro ONpejeJeHHbIX,
SKBHMBAJ EeHTHBH X BeCOBBIX OTHOLIEHHAX, [O3TOMY pPEe3yJbTaThl
aHa/ju3a MOXKHO BhIpa)<aTh M B 3KBUBaJeHTHOiN ¢dopme. [las nepe-
cuera aHajiH3a, BhIPAa)KEHHOro B HMOHHOI (opMme, B 3KBHBAJEHTHYIO
(GopMy KOJIHYECTBA MWIJIHIPAMMOB HOHOB, cojiepaumuxcs B | 2
BOMLI, I@JAT HAa MX 3KBHBaJeHTHhe Beca. Hanmpumep, 40,08 mz nona

o 8 =
Ca'! COOTBETCTBYIOT %3—4 = 2 me-ske Ca; 144,09 me nona SO, co-
144,09 ;

CTABASIOT g s~ = 3 m2-ake SO; wu T. A. JleJlenne Ha 3SKBHBAJIEHT-
HHIH BeC MOMHO 3aMeHHTh YMHOXKeHHeM Ha BeJIMUHHY, 0OpaTHyic
KBHBAJIEHTHOMY Becy. Tak, Juis HOHA Na' muoxuTe/1B Gyzer paBeH
wmeny gyos = 0,04348, ans moma Cl™ — wmcny grgz = 0,0282 n

T. A. Jlas naunGonee pacnpocTpaHeHHBIX KaTHOHOB H AHHOHOB mnepe-
cueTHbIe KO3((HIMEHTH JUIsE Tepexola OT MHJITMTPAMMOB HWOHOB
K MHJUIHTpaMM-3KBABaJeHTaM npusejiensl B Tabm. 30.

Ilnsa Toro, uroGEl HMeTh NPEICTABJIEHHE O COOTHOLIEHHAX MEXLy
HOHAMH M COMOCTABJATL BOALI PAsJHYHON MHHepaJH3allMH, KOJHYe-
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CTBA 5KBHBAJIEHTOB HOHOB BbIPAKAIOT €lle B NPOLEHTAX OT CYMMBI Ka-
THOHOB H CYyMMKI aHHOHOB, NPHHAMAS Kax/Ayi0 H3 cyMM 3a 1009,

Jlnsi KpaTKOro M HarJIsIHOTO BhIPAXKEHHS XHMHYECKOro cocraBa
BOJIB NpuMeHseTcs (hopmyaa, npepioxennag M. I'. KypioseiM. B neit
KOJMHUECTBEHHOE COJlep:KaHHe 3JeMEHTOB BBIPAXKEHO B IIPOIEHTax
IKBHBAJIEHTOB, MPHUYeM [JIABHbIE AHHOHBLI MOMENIEHHE B YOHIBAIOILEM
TOPsiIKe BhILIE UepPTH, IJIaBHEIE KATHOHHI — B TOM JKe MOPSJIKe HHIKE
uepThl. Bykpofi M oGosHauena ofmias MEHepagH3alus B TrpaMmax
Ha | 2 (cymMMa aHHOHOB H KATHOHOB C HEIMCCOLHHPOBAHHEIMH MOJIE-
KyJaMmn Ge3 rasos). Kpome Toro, pekomenjayercsi OTMeuaTb ras3oBhlil
cocras, cnenugpuueckre atementsl (Fe'™, Br™, J~ u ap.). B konue
hOpMyJIEL MOXKHO YKa3biBATb TEMIEPaTypy BOAHL.

Tadauna 30

KoasdduuuenTs 1451 nepecuera MHIJIHTPAMMOB HOHOB
Ha MHJUIHTPaMM-9KBHBaJIEHTHI

dksusanent-| [lepecuer- ” AksuBanent-| [Tepecuer-

KatHonbt HblH Bec | HbiM K03d- |  AHHOHB HblH BeC | HBIH KO3(-
KATHOHOB EIJH[[HEHT AHHOHOB llJHIJ,HeHT

H* 1,008 0,99206 cl- 35,457 0,02820
Kt 39,096 0,02558 Br— 79,916 0,01251
Nat 22,997 0,04348 = 126,92 0,00788
NH,* 18,040 0,06543 NO; 62,008 0,01613
Li* 6,940 0,14409 NO; 46,00 0,02174
Ca*+ 20,040~ | 004990 | SO; ™ 18,08 0,02082
mgtt 12,160 0,08224 HCO; ; 61,018 0,01639
Fet+ 27,925 003581 | CO; ™ 30,005 0,03333
Fet++ 18,617 0,05371 PO; —— 31,660 0,03159
AlgtHt 8,990 0,11124 HPO; — 47,994 0,02084
Mn*+ 27,465 003641 | ST~ 16,030 0,06238
e HST . 33,068 0,03024

| HsiOF 77,068 0,01298

Jis npuMepa npHBeJeM /Ba aHaJ{3a TPECHHIX [HTbEBHIX BOA
(taba. 31).

CorsiacHo hopmysam KypJiosa, BoLy KfpH3a MOMXKHO HasBaTh THl-
pokap6oHaTHO-CY/Ib()aTHO-XJIOPHIHOH ~MarHHeBO-KaJbllHeBO-HaTpHe-
BOH, a BOJYy pPOAHHKA — rHApoKapGOHATHOH MarHHeBO-KaJblUMeBoil,
TaK KakK Ha3paHHd BOJIBI JaloTcs [0 KOMIIOHEHTaM, CoJepzKaliuMcs
B pacTBope B KoJwyectBe Gosee 259 3KB., mpHYEM NpaBHJIbHee Ha-
3BIBATh KOMIIOHEHTHl B MOpsi/ike BO3pACTAHHA.
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Tabaunua 3l

KspH3 B NpOJIOBHaNBHBIX OT- PopuMk B moAnaBoBuix Gpex-
aoxkenuax (Cpenuas Asmus) uyuax (['pysus)
Hount
2/a M2-3K8[A % 3KB. 2/a M2-3K8[ A % 3KB.
Kamuonst
Nat + Kt 0,121 5,20 38,0 0,006 0,25 16,3
Mg+t 0,042 3,48 254 || 0,005 0,41 2,8
Catt 0,101 5,02 36,6 0,0178 0,87 56,9
13,70 1000 | 153 100,0
Anuous
CI— 0,197 5,56 40,6 0,0013 0,04 26
SO, — 0,196 4,09 29,8 0,0041 0,09 59
HCO3” 0,253 4,05 29,6 0,0814 1,33 86,9
NO7” — — _ 0,0042 1,07 4,6
13,70 100,0 1,53 100,0
H,yS10, - — - 0,0395 - —
Cymma 0,910 ; 0,158 |
opmyaa *Cl;;SO3,HCO3, HCO}
Kypaosa e e e OB Mo — il PP
; N.il:mCa:,,“ﬂ/lg25 7% Cag;Mgqy;Nagg

Ecan B BO/le MPHCYTCTBYIOT rasel MK Kakue-1HO0 crelpuyeckue
3JIEMEHTHI, HX YKas3blBalOT B Havase (OpMyJH], nepen obmieii MAHepa-
ausanueii. Tag, dopMysa XHMHYECKOro COCTaBa BOJALI OJHOTO H3 MH-
HepaJbHLIX HCTOYHHKOB HMeeT BHJL:

HCO3;803,Clyy

25 CagyMgyNayg =13

» 2
COiM
9ty BOMy, OYEBHAHO, MOMKHO HasBaTh yriekucaoit (CO, ..
1,9 2/a) cyabdarHo-rurpokapGOHATHOH MarHHEBO-KaJbIHEBOH.

Kpome Toro, Heo6X0AHMO BHIYHCJSATh OTHOLLUEHHS MEXKAY HOHAMH
(B 5KBHBAJIEHTAX ), MO3BOJAIOIINE CYAHTh O MPOLECccax, BHI0H3MEeHSIO-
[HX OCHOBHHIE THMMBI BOA. Takue KO3(D(HUIHEHTHI I/ OKeaHHUeCKOH
BOJIbl BMECTE C ee aHaJH30M NpHBeJeHHl B Tabu. 32.
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Ta6anua 32

Honw 2/Kkz M2-3K8[K2 % 3KB.

Kamuons
K+ 0,387 9,89 1,63
Nat 10,707 465,51 76,98
Cat+ 0,420 21,00 347
Mg*+ 1,317 108,31 17,92
604,71 100,00

Anuonst

[ & 19,342 545,43 90,19
Br— 0,066 0,12 0,13
SO 2,688 55,97 9,26
HCO3 0,150 2,46 0,42
CymmMa HOHOB 35,00 604,68 100,00

Xapax’repﬂue OTHOLIEHHA MeXV KOMIIOHEHTaMH MODCKOQ BOJBI:

K Br !
= N AL A s 0,0181 o e T LR 0,0015
tNa o rJ
& SRR . . . 08537 FOL o A Al &R 8 EE 0,0001
1Ca 1SO,

............ L0385 A L e sraet U2 B L TR

rCl . rCl

Mg

- A L LB 2 Tddns 0,1986

XuMHYeCcKHe KJacCH(HKaUHA NOJ3eMHBIX BOA

CymectByeT MHOrO KlaccH(HKALKHA NPHPOAHBIX BOJ, NPeAJIOKeH-
HEIX DA3JIHYHBLIMH aBTOPaMH. DOJIBIIHHCTBO M3 HHX B TOH HJH HHOH
CTENEHH HCNOJIb3YET COOTHOLIEHHS MEZKAY IJIaBHBIMH AHHMOHaMH H Ka-
taonamu (O. A. Anekun, C. A. [llykapes w 1p.). B. Y. Bepuanckui
8 1929 r. npeJ0XKUI JeHTh NOA3eMHBIEe BOJHL 10 COCTABY PACTBOpEH-
HHIX ra30B Ha KHCJAODOIHEIE, YIJIEKHCIbIE, a30THbIE, METAHOBLIE, CEPO-
BOJOPOJHbIE H BOAOPOAHEE. ITO MpeJoKeHHe JOMKHO ObLIO MpH-
BJeub K ceGe GoJblioe BHHMaHHEe, HO TOJbKO B TNOCHENHee BpeMmsd
COCTaB rasa MpHAHAT B OCHOBY KiaccH(ukanuoxHbX cxeM (A. M. Os-
qUHHHKOB H Jp.).

HosoabHo npocra kaaccupurauus Y. [laspmepa, mnosyunsmas
IIHPOKOE pacnpocTpaHeHHe NMPH H3yYeHHH BOJ HE(TAHBIX MECTOPOXK-
HeHHil. DTta KIacCH()HUKAUs OCHOBAHA Ha ONpeJeJeHHHX COOTHOIIe-
HHUSIX MEX/IY IVIaBHefIHMH aHHOHAMH M KaTHOHAMH NDH 3KBHBAJIEHT-
HO# (OpMe BHIDAXKEHHS aHAJH3a BOJL.
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B kaaccudpukauuu I[TanbMepa HOHE, GJH3KHE N0 CBOMM XHMHUECKHM CBOW-
crBaM, OObeHHAIOTCS B TPYNIkL.
Katvonw fenatcs Ha TPH TPYNbi:

4 — cunbubie ocnosamks (menows) Na®. K¥;
e — canabue ocHoBamus (mienounue seman) Ca™ 7, Mg*T;

m — BecbMa ciabbie ocHoBanHs (Tmkeane meramam) Fe™, Cu
A|+++;
Anuonm nenfdtca Ha JIBeé TPYMIIHL:
S — cuabBnie kucaoret Cl . SO 4
A — cnabee Kucaotst HCOH m mp.

Ecin B BOJe NPHCYTCTBYIOT, KPOME BHIIENEpevHC/AEeHHBIX, IADYTHE HOHH, TO
noc/iefHie BKIIOYAIOTCS B COOTBETCTBHH C WX CBOACTBAMH B OJHY M3 TpHBEAeH-
Helx rpynn, Hanpumep, NH; — i rpynny mexouei, Mn*t*—p rpynny Taxennx
meramnos, HSi03 mnn CO3 ~ — B rpynny craGeX KHCJIOT H T. I

Kaxnas ua rpynn 0GYCIOBIAMBaeT TO HIu HHOe cBoicTBo Boan, CuibHbe
KHCIOTE CO3Mlal0T «COJEHOCTh», cNabie KHCIOTH — <«leI04YHOCTh» BOAH. Cpoii-
CTB4, KOTODHIE MPHIAIOTCA BOJE LIENOYaMH, HA3LIBAIOTCHA <MEPBRIMH», MIEJOUHLIMH
3eMJIAMH — «BTODEIMH» H TSDKEJBIMH MeTaJlJaMu — «TpeTbHMH». TakuMm ofpazom,
noJNyyalTeH caeaylomue coveranus (ra6a. 33).

Ta 6auna 33
OcHoBaHus
Kucaorst CHJbHBIE caabne BechbMa caabnie
a e m
S IMepsas conenocts| Bropas coaenocts | Tpetea conxeHocts
CHAbHBIE S, S, S
A IMepBasn Bropas Tpetbs
cnabue LEeJAOUHOCTE WEADUHOCTH 1LIEJI0YHOCTh
4’\] Ag Aa

Bceero Bhiensiercs: nsith K1accoB NPHPOAHBIX Box (TaGu. 34).
Ta6anuna 34

Kaace Popmyna XapakTepHucTHka BoOX

I S<a Msirkne meaouHble BOMAB, NPEHMYUIECTBEHHO
CBSI3aHHbIE C KPHCTANMHYECKHMH NOPOJaMH H Hed-
TAHBIMH MECTOPOIKIEHHAMH

11 S=a [TpomesyTOuHBI THIT
i S>a Kectkne BoAH (C MOCTOAHHOH KECTKOCTHIO),
S<a+e CBA3aHHBIC C OCANOYHBIMH [OPOAAMH
v S=a+e Banskne no cocraBy K MOpPCKO#H Boje, a Tak-
JKe TPYHTOBLIE BOJBI 3acyuuninBbix obnacrtei
Y S>a+te KHeasle BOAB PYAHBIX MECTOPOMKIAEHHH C TNOBBI-

meHHOH KOHLEHTpauueld BOAOPONHBIX HOHOB H NpPH-
CYTCTBHEM TSIKEIBIX METAJIOB

B Hacrosimee BpeMs HecKosbKo (opMasbHas KiaccHbHKaLus
Ilanbmepa yxe He ymoBieTBOpsieT BO3POCIIHM TPeGOBAHHAM K H3Y-
YeHHIO COCTaBa BOJ H BRI3RIBAET MHOTIO KPHTHYECKHX 3aMeyaHHi.
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OcHoBHble HeAOCTaTKH Kaaccupukaunn [lasbMepa sawxaiouaores
8 crefyioiieM: 1) B Hell He yYMTBIBaeTcsl o0uias MHHEPaJH3alus BO-
Jbl; 2) KOMIOHEHTHI, HMEIOLIHEe PAa3JHYHYIO TeoXHMHYecKylo ofcra-
HOBKY (hopmMHpOBaHHsA (HAMPHMEpP, CyJb(aTe M XJOPHAR, KaJbIHI
M MarHuii), o0beAHHAIOTCA B O/IHY TPYIIY.

3naunTe/bHO GoJiee JIOTHYHO TTocTpoeHa KaaccHpukanus O. A, Ase-
KHHa, B KOTOPO#i BOJHI JEIATCS Ha KJIAcChl H IPYIIsl 110 npeobaaxaio-
UM aHHOHAM M KaTHOHAM H JlaJjiee TMOAPA3E/SIOTCS Ha THMHL MO
COOTHOUIEHHSIM MeX1y HoHamu. BruigessioTcss TpH Kjaacca BOA 1O
npeo6.iajaoiemMy aHuony: ruapokapGouarusie (HCO; -+ CO3; ),
cyapataeie (SOs ), xmopuausie (Cl—). Kamaslii Kracc BOX Mo
npeobJiafaiolieMy KaTHOHY MOAPa3/ieNsieTcss Ha TPH TPYIINL, KOTOPhIe
B CBOIO OYepelb AeJNSTCH Ha THIEBI, OnNpeae/seMble COOTHOLICHHEM
Mexy HoHaMH (B MH/LJIMTPaMM-3KBHBaJeHTAax)

IMepBmiit THI Xxapakrepusyercs cootHowennem: HCO3 > Catt +
-+ Mg++. Bojsl 3TOro THIA HJIH CBI3aHLI C H3BEPIKEHHBIMH IOPOIAMH
man o6pasoBaHkl npu o6mene Cat+ na Natt, comepxaumiicst B mou-
BaX WJH MOPOAAX.

Bropoit tTan Bon ompenessiercs cootHomennem HCOs < Cat+ -+
-+ Mg++ < HCOs -+ SO, . Bogsl BTopore THma cBs3aHHl C 0Ca104-
HBIMH FOPHBIMH MOPOJAMH H MPOAYKTaMH KX BuiBeTpHBaHHA. K 3TOMY
THITY TIPEUMYIIEeCTBEHHO CMEIIAHHBIX BOJ| OTHOCHTCSI GOJIBITHHCTBO MO-
BePXHOCTHBIX BOJL CYIIH (BOAH peK, O3ep, HEerJyGoKHe NOoA3eMHBIe
BOJIBI) .

Tperuit THN oTaIHUaeTcst cooTHouennem: Cl™ > Nat wan HCO3 +
+ SO; ~ < Catt 4+ Mg++, K aromy THnNy npHHAIIEKAT BOMABI
OKeaHOB, MOpeif, IAMaHOB, PEJIMKTOBHIX BONOEMOB H CHJBHO MHHEpa-
JIH30BaHHBIE NOA3eMHBIE BOJBI, NOJBEPTUIHECS 3HAYHTEJILHBIM H3Me-
HeHHAM B pe3yJbTaTe KaTHOHHOTO O6MeHa.

Hasa verseproro tuna HCOy = 0, T. e. BOJBI 3TOr0 THIA KHCJBIE.

ITo knaccupukannu ANeKHHA Kaacc BOIb 0603HayaeTcss XHMHYE-
CKMM cuMBosoM 1o ranasHomy ammony (C, S, Cl), rpynma —-
XHMHYECKHM CHMBOJIOM 1o npeoGmapatomemy katuony (Ca, Mg,
Na), tin o6osHauaetcs puMckoii wadpoit. Hanpuwep, «CSf » osnauaer:
KJacc THAPOKAapOOHATHBIX BOM, TPyIMma Kajbllus, THO BTOPOi, a
«ClI}\i » — Knacc XJOPHAHKIX BOM, TPYNNa HATPHUS, THI TperHit. O6mas

cxema kiaccudukamua O. A. Anexkuna npencrasiena ua puc. 89.

B 1934 r. C. A. lllykapes npe/I0KuJ CBGIl METOJ, CHCTeMAaTH3allHH
XHMHYECKHX aHA/JH30B NPHPOAHKX BoA. Ero meron oueHs yao6eH mJs
CpaBHEHHSl XHMHYECKOro coeTaBa BOZ.

B ocHoBy gnenenus Ha kaaccel C. A. IIlyxkapeB MoJIOXKHJ XHMHYe-
cKufi COCTaB BOJ MO raaBHbBIM miecTH KommoueHtam (Cl, SOz —,
HCO;, Nat, Mgtt, Catt), npuueM OH MpHHHMAJ BO BHUMaHHE Te
KOMIIOHEHTHI, 3KBHBAJEHT-NPOIEHTH KOTOPHIX mpeBbimaioT 25%.
H3 miectd KOMIIOHEHTOB MOKHO MOCTPOHTE 49 XoMmMGuHauuit, oTBEUAlO-
mux 49 KietkaMm cuctemel wiH 49 Kraccam.
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H. H. CnasgHoB npeasioKHuj pacnojaraTh 3TH KJacCH B HHOM
HOpslIKe, uTO 3HAUHTENbHO yHoOHee. [IpHBOIHM cHCTEMAaTH3alMIO XH-

[ "pupoduse o |

Knace Knacc
[.'udpompdf:;::u.r &U(Ql I cyaapamusnix 8od (ﬂ_l r xnopubroix 803 €1 ]

RS b 6 b ) Ok
I [ e M
] ] ]

Puc. 89. KnaccudHKauus NPUPOAHBIX BOA N0 XHMHYECKOMY
coctaey (mo O. A. Anekuny)

MHYECKOro cocraea nogzeMusx oz no cxeme C. A. Illykapesa, suzno-
namenennyio H. H. CnassiHoBriM (Taba. 35).

Ta6anma 35

Howunl, coctas- —| HCO4 + HCO; + |HCO. + S0 1
i S L2 I 5 e R
.lmozlg.;e 35:;[6& HCOg4 +80;7 |SGsei] s | Lo cr-
Catt 1 8 15 22 29 36 43
Cat+ 4+ Mgt 2 9 16 23 30 37 | 4
Mg+ 3 10 17 24 31 38 |45
Na+ 4 Ca++ 4 1 18 25 32 | 39 |46
Na* +Cat+4y | 5 12 19 26 33 0 |47
+ Mgt

Nat4 Mg++ 6 13 20 27 34 41 48
Na+ 7 14 21 28 35 | 42 |49

ITyrem cmemeHuss BOL H B pe3yJ/bTaTe NPOLECCOB Meramopdmu3aa-
IMH MOKHO NOJIYYHTb MPOMeXYTOUHbIe Ka1acchl. [To o6meii Munepaan-
SalMH KaABH KJacc Bol pasjened Ha rpymnel: A — menee 1,5 2/a,
B —or 1,5 no 10 2/2, C — or 10 no 40 2/2 u D — Goxee 40 2/a.

Has rpaduveckoro H3oGparkeHHss XHMHYECKOrO COCTaBa BOJX Cy-
LIECTBYET HecKoJbKO crnoco6oB. [Ipocrefiium U3 HUX sBAAETCS cnocob
NpsAMOYroJibHHKA, NO KOTOPOMY coleprKaHue HOHOB (B U, 9kx8) moka-
3LIBAETCS B BHIE OTPE3KOB NPAMOYTOJBHHKA, OTKIA/ILIBAGMEIX B Mac-
wra6e. IIpn 3ToM pekoMeHAyeTcsi KATHOHBI H aHHOHBI MMOKA3hbiBAThb
KaXJIblii B OTAGJLHOCTH B MOPsiiKe OTHOCHTEIBHON PeaKTHBHON CHJIBI:
karuous: NHT, KT, Na+, Mg'H', Cat™, zZnt, Fett, Mn*tH HT:
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anuonn: NOz, CI7, Br, J7, SOy —, HCO3, CO3 —, OH™, a 06-
Lyl MHHEpaJH3aluI0 yKasuBaTe ocofo (puc. 90).

Podnur Kapus
8 fpysuu & Cpedned Aauu
100% mz-3xé

‘1
Mg
7

Cymm 0,158 a9

Puc. 90. /lnarpaMma XMMHYECKOTO COCTaBa BOI

- Na's K™
100% 8. 50% 0% 3x8.

A lw|ola|7|6|s|4|a)z]r

201981716 |15 th)| 13| 12|11

30 |29 |28 |27 |26 | 25|24 | 23| 22 | &l

40|39 |38 |37 |36 |55 | 84|33 | 32 |3s
50\ 49|48 | 47| 46| 46) 44| 4a| 42| 4

- 58| 57|56 |55 54| 53| 82|88 | prrecn—
L Bl i cl+so;

70| 69| 68|67 |66 |66 |64| 63| 62|61

g0 \729 |7 |77\ 76|75 | |73 | 22| 7

, 90 | 89| 8s|87| 86 |65|84|83 |82 ]8n
L 100| 99| 98|97 | 96 |95 (94 | 93 | 92 |31 | 'y

0% sx8. 0% 100% sn8.
et - L e bl ca'+ Mg’

Puc. 91. I'pagux-ksaapar H. U5 ToncTnxuua

<
L]

Y106HBIM METONOM CHCTEMATH3AaIMH XHMHUYECKHX aHa/JH30B CJay-

. xuT rpadux-kBazpar, npennoxenusiii H. M. Tonctuxuneim (puc. 91).
Ha 3TOM rpauke no ropusoHTalH OTKJIAILIBAIOT B NPOLEHT-3KBH-~

BaJIEHTaX CO/lePXKAHHE KATHOHOR, @ N0 BEPTHKAJH — aHHOHOB. YBeJH-

. 19k




yenne Kosmuecrsa Cat+ -+ Mgtt mner ciaesa Hanpaso, mnpHuem
O/IHOBpPeMeHHO yMmeHbInaercs Koanuectso Nat-- K+. Jlna axnonos
yeesnyenne copaepzxkannuss HCO; npoucxofnuT CHH3Yy BBEPX C OIHOBpe-
MeHHBLIM yMenblieHneM KoJmuectBa Cl - SOq .

Xumuyeckuil cocTaB BOIBI MOXKHO H306pasuTh ofHOI Touyxoil. Ecin
TOUKA OKajkercsl B BePXHeM NPAaBOM yrJy KBajipaTa, BOAa, Kak mnpa-
BUJI0, GyZET OTHOCHTBCH K THAPOKAPOOHATHO-KAJIBIHEBOMY THITY; €C/IH
E JIEBOM BepXHEM YTy — K THApokapGoHaTHO-HAaTpHeBOMY. B JleBom
HHXKHEM YIJIy COCpejoTouarcs MPEeHMYIIeCTBEHHO XJOPHIHO-HATpHe-
BBl BOJBI, 2 B TIPABOM HHIKHEM — Cy/b(aTHO-KaJIbIHEBHIE.

Kpome toro, H. M. Toactuxun pasnenun keagpat Ha 100 mesnknx
KBaJPATHKOB CO CTOPOHOH, cooTBercTBylomieit 109, ax8, n Kaxnomy
KBaJPATHKY TPHCBOHJ MOPSAAKOBHIT HOMEP.

Homep Boamt onpefensior ciepyiomum obpasom. [Ipexze Bcero cyMMupyioT
SKBHBAJICHT-NPOUEHTEl CHJIBHLIX OCHOBAHHH. JI€CATOK, K KOTOPOMY OTHOCHTCA IO-
nMyueHHas cymMma, oGosmavaercst ;. [Jlanee CKIANBIBAIOT IKBHBAJEHT-TPOLEHTE!
cHibHBIX KHCHOT. Ecnu cymMMa BeIpaMKaeTcs JBY3HAUHBIM YHCJAOM, TO eIMHHIIE
samensior Hyaem. IToayuennoe wneno oGosmaualor np. Ecnm cymMMa okasniBaeTcs
OMHO3HAUNKIM UHCJAOM, TO AJI5i ONpedesNeHHsT HOMepa fp B pACUET HE NPHHHMAEeTcs.

HckoMulii HoMep BoAwl Oyder ny - na.

Hanpumep, npecras BOla COXEPIKHT:

r(Na -+ K)=16,3% s«s;
Torma n; = 2.
Kpome Toro,

rCl4rSO, - rNO; = 2,6 + 59 + 4,6 = 13,1 % ans;

cnegosarenbno, ng = 10.
Howmep Bonm Oyner pa.en:

ny+n,=2+10=12,

T. e Boja Gyder HaxONHTbCS B BEpXHEM MpaBOM Yray rpaduika-kKBampara, rie
06GEIYHO pA3MENAloTes AaHAMH3B €160 MHHEpPaNH30BAHHBIX THAPOKapGOHATHO-
KaJIbIHEBRIX BOZ.

TIpusenem npuMep A8 OKeaHHUecKOR BOJIH:

rNa + rK = 76,98 4 1,63 = 78,61% axs,
HIH ny =8,

+ rBr + S0, = 90,19 + 0,13 4 9,26 = 99,58 % axs,

unu ng = 90,
Homep Bonm Gyner:
n, +n, =84 90 =98.

CnefosaTtenblo, BOfla OKajKeTca B HHIKHEM JIEBOM YTy rpaduka-ksajgpara,
TAe pacnojaraloTcs HanOGOJee BEICOKO MHHEPAJH3OBAHHLIE (XJOPHIHO-HATPHEBHIE)
BOABL H Paccoiisi,

Cpennne Homepa, Gauskne K 45—46, 55—56, 65—66, coorsercTByiOT BOAAM
PAa3IHYHON MHHepanusauuy HauGojiee CAOKHOTO XHMHYECKOTO COCTaBa.

.

Jlna cucTeMaTH3alMK JAHHBEIX XHMHUECKOrO aHAJH3a BOJA, KpOMe
rpadHuKa-KBajfpaTa, NPHHSTO COCTABJATH TPA(PUKH-TPEYrOJNbHHKH OT-
JeJbHO /ISt KATHOHOB M aHHOHOB (pHC. 92).
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3acayKHBaeT BHHMAHHS CTMOCOG CHCTEMATH3AlMH aHAIH3OB MpPH-
poanbix Boj, npeaioxkenusiii B. A. CynusbiM, — crocoG, mHpoko
npHMeHsiolmKAca B HedraHON mpakthke. JlHarpammy, Ha KOTOpPYIO
HAHOCATCS JaHHBIE aHAMH30B BOJA, Cy/IHH Ha3biBaeT <«reHeTHYECKHM
rpacdpukoM» (puc. 93). LleHTpom 3TOll AHArpaMMBI ABISIETCS TOUKAE,

HCO3 ta**
100 % 248 100 % ak8

. NAW v
-, = AT AT ATAYATA

Harm, VAV i
o \WAVAVAVAVAVAVAY'

ma&a 20 70 &0 sa @ 3 20 1 0% IGHk0 BT ED S0 40 W 207 .4?0‘ % ok
Puc. 92. I'pagukn-TpeyroibHIKH

rNa
COOTBETCTByIOUlaH OTHOILIEHHIO m = 1 BOJ.II:I Cc OTHOLLIEHHueM

Na 5 r Na
71 > | nonajaior B HHXKHHI KBajpaT, ¢ OTHOLIEHHEM Fro <1—

B BerHHH KBaupar. KPOME TOTO, HCHOJ’Ib3y$I COOTHOIIEHAA MeEeXI1Yy
-Cl _ Cl—Na

HOHAMH (B SKBHBAJIEHT- npoueHTax) S0, 1~ Mg , CyJIHH OTHOCHT
BOJIbl K TOIf HJIM HHOH NPHPOXHOI o6craHoBKe (hOPMHIPOBaHHS.

YKagaHHble COOTHOIICHHS NO3BOJIAIOT MPOBECTH HA TpauKe aua-
TOHAJb, KOTOpasd ANWT KBAJpAThl HA HeThipe TpeyroabHHKa. Kax-
NAOMY TPEeYroJIbHHKY COOTBETCTBYET OCHOBHOI «reHeTHUeCKHil» THII
NPUPOAHOIl BOABL, IPHUEM HA3BAHHSI STHM THIAM JA4IOTCS HE IO JLOMH-
HHDPYIOIIHM KOMNOHEHTAM, a M0 COYCTAHHAM AaHHOHOB H KaTHOHOB,
KOTOpble 00YCJA0BIHBAIOT OCOGEHHOCTH KaxKI0ro THia BoA. B HmxHeM
KBajpaTte 3aK/IIOYEHBl BOABI, B KOTOPBIX MOABASIOTES Cysb(haT HATPHSA
H THIpOKapGoHAT HATPH#, OTparKalollMe KOHTHHEHTaJbHYIO0 obcra-
HOBKY CYIIeCTBOBaHHUsI BOX («CyJb(aTHO-HATPHEBHIH» H «THIPOKap-
GoHaTHO-HATPHEBHlil» THNbI). B BepXHeM Ksajpare pacroJjaraiorcs
BOJIBI C XJIOPHAAMH MarHus H KaJblHs. «XJI0p-MaryueBslii» THI OTpa-
JKAeT MOPCKYIO 06CTAHOBKY, «XJI0P-KaJlblHeBbli» — rayOunnyio. Kax-
IEIT THI BOJ MO NMpeoGranaioiuM aHHOHAM pasjelsercst Ha FPYyMmb
(rumpokap6OHATHLIX, CyJbGhAaTHLIX, XJAOPHIHBIX BOA), MO COOTHOLIE-
HUSIM M@Ky HOHaMH — Ha KJacchl H N0 mpeo6/afalollAM KaTHO-
HaM — Ha MOArpynmnel (KaJpllHeBHIX, MAarHHeBBIX, HATPHEBHIX BOJ).
B pesyabrare nosyuyaetcs JOBOJBHO CJOMKHAsH KiaccH(HKALHS.

B. A. CysiuH peKOMeHJlyeT Kazk/blil aHAIH3 NPHBS3LIBATL K onpe-
JlesieHHOi ray6nHe ¢ TeM, uroObl HAa rpaduke MOXKHO GbIJIO npocie-
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JHTb TIYTh M3MEHEHHsl BOJbI OT Cy/lb(aTHO-HATPHEBOrO THINA, CBOi-
CTBEHHOTO HerJiy0OKHMM BOJaM, 10 XJOp-KaJbLHEeROTO THMA, KOTOPHI
paccMaTpHBaeTcst MM KaK KpaWHHil THI mpeoGpasoBAHHS 1103eMHbIX

100 % w8
r A
CL—Nch II1.CaCly
I¥. MgCL,
S0 i Mg

%
100%n = 2 E100%3x8

7. Na,s0; i

I.NaHCo, | Na-CL
I3 B 100 % w8,

Puc. 93. lmarpamma npupoansix Box (mo B, A. Cyuauny)

Tunol Boa: I — cyabarHo-HaTpueBnlit; J/ — ruapoxkapfoHaTHO-HaTpPHe-
Bulit; JII — xaop-KaaviHenslit! [V — Xa0p-MardHeBuA

BOJ B TMIyOHHHOH 06CTAHOBKE, B OCHOBHOM, 3a CUET MPOIECCOB HCla-
pEHHs, MEIJIEHHO TPOTEKAIOUIHX B 3eMHO{l KOpe.

JuarpamMa CynuHa CTPOHTCH cleAylomuM oGpasoM.

B mpsMoyrosbHOi cHcTeMe KOOPAMHAT N0 OCH OPJHHAT B 3KBHBAJEHT-NPO-
leHTaX HOHOB OTKJaIwBaloTcs: BBepx — 3Hauenus Cl — Na, BHH3Z — Benuunua
Na—Cl. [To ocH alcuucc HampaBo OTKJIaAbiBAeTCsl COJEPXKaHHE B BOjaX Mar-
HHS, HaJeBO — CyJab()aTHOTO HOHA.

W3 xonewHwmx Touek abemHce M OPAMHAT NPOBOIAT JIMHHH, HapaiielbHbe
ocAM kKoopauHar, OGpasyercs 7Ba KBajpaTa: ONHH B MpaBOM BepXHEM YTy
rpadHKa, BTOPOil — B JIeBOM HHIKHEM.

Jlyuy, nposegennsiii B Bepx;IEManaBOM KBagpaTe 1o yraoM 45° k ocu

— Na

aBcuuce, OTBeuaeT 3HAUYEHHIO B 1. 3tor ayu KeawT Bepxupil KBagpar
HA JiBa TPeyroJbHHKA-noJs. B HHXKHEM npaBoM TPEyroiibHHKE BEepPXHEro KsaapaTa

a
pacnoyioxXarcs BOJbI, XapaKTEPHSYIOLIHECs OTHOLIEHHEM Mg <4 1. Cootser-

Cl— Na

CTBEHHO BO[BI, XapaKTepH3ylollHecs OTHOIIEHHEM Tq > 1, pasmecrsrcH
B BEpXHeM JeBoM TpeyroipHHKe, Taxum 06pa3soM, HHXKHH{ TPeyTONBHHK BepxHEro
KBajipara npejcTaBiseT co60i noje pacnpocTpaHeHHs BOJ XJA0P-MarHHeBOro THMa.
BepxHuii TpeyroJbHHK BEPXHET0 KBalpaTa COOTBETCTBEHHO OrpaHuuuBaer ofcra-

HOBKY CYLIECTBOBAHHS BOJ XJIOP-KaJILbLHEBOTO THIIA.
Jlyu, npoeenennmlii M3 Hayana KOOPAMHAT IOA TEM KE€ YIVIOM B HHIKHEM
Na—C )
KBajipare, OyIeT OTBeYaTh 3HAYEHHIO W10 i 1. dror ayu pasgenur HIKHIH

4
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pa/paT Ha 1Ba TPEYroAbHHKA-NOAA. Bepxuufi TpeyronbHHK HHIMKHErO KBajpara
f a4 —

OrpaHHYHBAET BOJIHI CyNb(aTHO-HATPHEBOTO Tillla € _'S(‘l‘_ < 1, HIKHRIT — BOILE
R Na — Cl

ruApoKapbOHATHO-HATPHEBOTO THIA R, 1.

npOBEJlEM B 000HX KBajpaTax BTOpbieé NHAroHa/AH H JIHHHH, HCXOAALILHE H3
Hauajsa KOODIAMHAT H TPOTHBOJIEKAIIHX €My YIJIOB KBaJpaTOB K CepPeflHHaM [po-
E‘III‘OHCIJI()}KH!'::I)( CTOPOH; TOria KaXkJoe H3 OCHOBHBIX noJeii PasiaeNIuTCH Ha HIECTh
| IOTIONHATEJIBHEIX, OTBEUAIOMMX TPOBHHHHAM (30HaM) u obnacTaM (sTaxam) mpu-
POAHHIX BOIL.

Ha aunuu AB (cM. puc. 93) pacnosaraiorcss BOAE cy/abaTHBE, a HA JIHHHH
BB — HaTpHeBHE.
Takum o6pasoM, B Touke A HaXOAATCA BOJBI, COJAepialllHe TOJNLKO CyJb(aThl
KaZbUHs H Mar#us, B Touke b — Boam cyinaTHO-HATpHEBHIE, B TOuKe B — ru-
ApokapGonaTHO-HaTpHeBsie. Jlunns B0 pasrpannuusaer cy/b(aTHO-HATPHEBbIE M
THAPOK2POOHATHO-HATPHeBie BoAw. B Touke O 3snavenns Na —Cl=0,
Cl — Na= 0, Na = Cl. 310 — ToYKa nepexojla BOJ B XJOpP-Marxuesslil ¥ XJa0p-
KaJAbLUHEBLI THMEL

B Bepxsem npaeom Ksafnpare Ha nuaud GE pacnciaraiotcsi MarHHEBble BOJbL,
a4 Ha JHHHH I‘,El — BOIbl, HECYIIIHE B CBOEM COCTaBe XJOpHALI KaJdblUHA H MarHus.
B Touke [l HaxoAsitcs BOAH TOJMBKO C XJIOPHAOM Maruus, a B Touke E — BOJHI,
coepxanue cynbdar, kap6orar u OukapOoHAT MarHH§.

PaccmarpuBas puc. 93, HeTpyaHo vGeauthes, uto rpaduk Cyauda
JlaeT pacrpefieleHHe BOA OCHOBHBIX THIOB no (opMaJbHOMY TpH-

o riNa
3HAKY. ﬂocra'ro‘mo MaJieHIero H3MeHeHHA OTHOLIEeHHH =Gl (a H3Me-

HeHHe MOXKeT 3aBHCeTb OT PpasJIHUHBIX NpPHYMH), 4YTOOH BOJAA, CO-
[JIacHO TpaHKy, CTaja OTHOCHTbCA yiKe K WHOH «oOcTaHoBKe» (op-
- MHpOBaHHS (K MOPCKO{ BMEeCTO KOHTHHEHTAJBHOIH, HJIH HA060pOT).
Tak e Jierko mepexofsT H3 OAHOW «OOCTAHOBKH» B JIPYIyl0 BOJHI,

- Cl— Na
B KOTOpHIX nouemy-au60 uaMeHsieTcss Koagduument T Cneno-

BATeIbHO 3TOT rpadMK HEJb3s, HA3BIBATH <TEHETHUECKHM», TaK Kak
Ol MeXaHHYEeCKH CBS3BIBAET XMMHUYECKHIl COCTAB BOJA € HX MPOHCXONK-
JIeHHeM, 4TO HeH30exkKHO HO/IMKHO MPHBECTH K OHOOYHLIM BEIBOJAM.
TuaporeoxuMuyeckas cHCTeMa MPHPOIHLIX BOA. B 1ensx BhISCHE-
HHS OOIMUX 3aKOHOMepHOCTeH pacmpejeseHusi TPHPOILHHEIX BOJ IO
MHYECKOMY COCTAaBy aBTQP HACTOSLIElH ,KHHUTH Mpeajaraer CBOIG
pauuecKyio CXeMy CHCTeMAaTH3allUH XMMHUECKHX aHaJIH30B, KOTO-
Pasi oTparkaeT reHeTHYECKHH MOAXOJ K H3yYeHHIO COCTABA BOJ H Y4H-
‘TBIBaeT HX ra3oBuiii cocras (puc. 94). Cxema cocToHT M3 TpeX conpsi-
E€HHBIX KBaZparoB. BepXHuii KBaapaT 3ak/io4aer BOJBI C rasaMmu
OKHCJOAHTeJbHOH OOCTAaHOBKH (a30T, KHCJIOPOJ, YIJIEKHCJIOTa
H Ap.); 5TO BOJALI NOBEPXHOCTHEIX BOJOEMOB H HETJIyGOKHE T0J3eMHEIe
Boxbl. Cpenuuii KBazpaT XapakTepH3yeT BOAL C rasaMH BOCCT a-
HOBHTebHOI 06CTAaHOBKH (MeTaH, CEPOBOJOPOA, YIVIEKHCJOTA,
430T W /Ip., IPH OTCYTCTBHH KHCJIOPOZA); CIOa MONajaaioT, B 4acTHO-
A, BOIB He(TAHBIX M Ta3oBHIX MecTopoxaennii. Huxnumii kBazpar
Onpenensiercas razaMu MeTamMop(dHUYecKOo#d 0OBCTAHOBKH, —
NperMymiecTBeHHO yrilekHcaoroii. K HeMy OTHOCSITCS rasupyloiiye

d
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MOCTH OT MPUPOAHOIl OGCTaHOBKH (POPMHPOBAHHA, HeM MO/YepKH-
BaeTcs H3BeCTHas FEHEeTHYECKas CBSI3b MEXK/ly COCTABOM BOJL M Ta30B.

.
HATPUEBbIE | KANbLMEBDIE [ |

Ay
o
MH'\“ . M go) : fkﬁ'

m\ % (Nﬂ‘;‘“’) j'az (CCT

fasodonl /i
CECTOS K

m
Nt

Puc. 94. TunporeoxuMuueckas cHCTeMa

NPHPOIHBIX BOA. 3alITPHXOBaHbl kmac-

Chbl, K KOTOPBIM OTHOCSITCSl TpeHMylie-
CTBEHHO MOA3EMHbIE BOJBI

B KaxJaoM Kpajapare 1o OCH
abeiice cnpaBa HaJeBo OTJIOXKe-
HO cojepykanue (B Y ax8) ruas-
HBIX KATHOHOB, a TO0 OCH OpJH-
HAT CBEpPXy BHH3 — COJlepiKaHHe
rJaBHBIX AHHOHOB, TIpHYEM B
OCHOBY TIIOJIOXKEHO YBeJHUYeHHe

conepxanns Na¥ u Cl™. Takum
o6pazoM, B TIPaBO#l MOJOBHHE
KBaJPATOB 3aKJIOYeHbl IIpPeHMy-
IIECTEEHHO KaJbllHeBble BOJHI, a
B JIEBOH — HaTPHEBHIe; B HHIKHEH
NOJIOBHHE KBaJpaToB Beeraa Oy-
YT HAXOMHTHCA XJOPHAHLIE BO-
el Takoe pacrnoJsioxeHHe Jiydie
(mo cpaBHEeHHIO C TpaHKOM-
kBajgpatom ToJICTHXHHA) oOTpa-
JKaeT pacrnpejeleHHe BOJ pas-
JIMYHBIX TEHETHUYECKHX THIOB (HH-
(HIbTPAIMOHHLIX BOJ, BhILIeJa-
YHBAHUS, ceIHMEHTAILHOHHBIX
BOJ MOPCKOTO TreHe3Huca H T. I.)
H HX 30HAJbHOCTD.

Kaxpplit kBazpar pasjesex
[HaroHaJblo, KOTopas pasrpaHH-

YHBaeT BOJAbl C OTHOIIEHHEM
é r Na
f%; >1n <1 u mosso-

JSIeT YCTAHABJIMBATL TOSBJIEHHE
B COCTaBe BOJ XapaKTepHHIX
COOTHOILUEHHH MexXJay HOHaMH
(ruppokapbOHATOB HATpHA, XJIO-
punoe Kaapnusa). Kpome Toro, Ha
rpadguke nNpoOBeJeHBl BCIOMOTra-
TeJibHble JHaroHajud. B pesyib-
Tare, AN KaxmaoH oGCTaHOBKH
BBI/IEJISIETCS BOCEMb KJ aCCOB,

OpHYeM KaXK/blil KJacC XapaKTepH3YeTCs ONpeleseHHLIMH KOJHYe-
CTBeHHBIMH TIOKazaTensiMu. Kisaccel 0603HaYalOTCs PHMCKHMH IHdpa-
MH, o6ctaHoBKa (OPMHpOBAHUA — HHAEKCaMH npu muppax (o —

OKHCJIHTEJIbHAA,

B — BOCCTAHOBHTEJIbHAA,

M — MeTaMop(HYecKasn).

YcnoBHEIME 3HAKaMH Ha rpadHKe MOXHO MOKAa3aTh TEMNEPaTypy BOL

H COIEpIKaHue MHKPO3JIEMEHTOB.



Fraasa 11

POPMHPOBAHHE XHMHYECKOTO COCTABA
NMOA3EMHBIX BO

OcHoBHble npouecchl GOPMHPOBAHHA XHMHYECKOTO COCTABA
NOJ3eMHBIX BOJ

XuMuueckuii CcOCTAB TNOJA3EMHEIX BOJ BecbMa pasHooGpaseH, HO
OCHOBHble 3aKOHOMEDHOCTH pAacHnpoCTPaHeHHs BOJ PasJIHYHOrO CO-
cTaBa B pes3y/bTare FHAPOre0JOrH4ecKHX H THAPOreOXHMHUECKHX HC-
cienoBannii B CCCP BolpHCcOBEIBalOTCS JOBOJBHO OTdeT/HBO. Ecuan
He TIPHHHMATh BO BHHMaHHe Napoo6GpasHoil BOMBI, a TaKKe CBf3aH-
HBEIX BOJ, NPEACTABIAIOIMX COO0H TY HJIH HHYIO ACCOIMAIHIO MOJe-
Kyn (H:0), u He comepKamux HHBIX XHMHYECKHX KOMIIOHEHTOB, TO
MOJKHO CKa3aTh, 4TO, IO CYLIeCTBY, (hOPMHpPOBaHHE XMMHYECKOro CO-
cTaBa TMOJ3eMHBIX BOJ HAYHHAETCS C MOMEHTa MOSIBJIEeHHs HX B Ka-
NeJIbHO-3KHAKOM COCTOSIHMM (B BHJEe CBOOOAHBIX TPABHTAIHOHHBIX
H KanuIIsSpHBX Box). Cienyer UMeTh B BHAY, UTO faXke arMocdepHble
ocajku comepxkar pactBopenHuie rasnl (Op Nj, CO, Ar u ap.) m,
CJIe[IOBATENIbHO, 06/MANAI0T TeM WM HHBIM XHMHYECKHM COCTABOM.
O6rvHO HauGosee BBICOKAsT MHHEpa/JgH3alus aTMoc(epHHEIX 0CaIKoB
Ha6JioaeTcsl B IPHMOPCKHX HJIH 3acCylLIUBHIX PaiiOHaX, a Take Ha
y4acTKax MpeanpHsiTHi XMMHYECKOH NPOMBIIIEHHOCTH H B pafioHax
BYJIKAHHUECKHX H3BEPXKEeHHIl.

B kauectBe npumepa B Ta6.,. 36 NIPHBOAATCA Pe3yIbTATHl H3YUEHHS
cocraBa armocepHbIX ocagkoB Ha YkpauHe (mo nauueiM E. C. Bypk-
cepa u H. K. ®enoposoii, 1947).

Ta6anyga 36
Conepxanne B Ar2/a
Mot 'pan B Kuese Jloxns B r. OcuneHko
Nat 0,46 18,17
Mgt 1,60 1,53
Catt 4,20 7.45
Cr= 0,93 9,79
S5 6,17 L 24,57
HCO; 12,20 30,50
Cymma 25,56 93,01
HCO02.503:C! SO}, HCO3,CI
Dopmyna Kyprosa 9'025_Ti_.i_8_ Mooos 40— -39™21
CagoMggsNag L Nag, Cago Mgy
97
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Jlauuble Ta6J1. 36 nokassBaior, uto rpax B Kuese 1o Xumudeckomy
cocTaBy oOKasaJcsi cyab(aTHO-ruApPoKapGOHATHRIM MAarHHeBO-Kalb-
IHeBLIM, a A0xkap B r. Ocunenko, Ha Gepery A30oBCKOro Mops, — IH-
JApoKapboHaTHO-CYIb(PATHBIM KaJbIlHEeBO-HATPHEBBIM.

B npoueccax pasBHTHSI 3eMHOIT KOpbl H KPYroBOpOTa BOALI B MpH-
poie Bce BpeMmst TPOHCXOMNT W3MeHeHHe XHMHUECKOTo COCTaBa BOABL.
B HeKOTOpPHIX 3BeHbSX KPYroBOPOTAa 3TO H3MCHEHHE COCTaBa MPOHC-
XOZHT AOBOJBLHO GLICTPO, HO TiPH MHTPAlMH B FOPHBIX MOPOJAX, C KO-
TOPBIMH BOJla CBf3aHA CJOMKHBIM JHHAMHYECKHM paBHOBECHEM,
B GoJiee HJIH MeHee OJHOPOAHBIX (hH3HKO-reorpaduyecKHx H TEPMOMIH-
HaMHYECKHX YCJIOBHSIX OHO [IPOTEKaeT 3aMel/IeHHLIMH TeMIaMH B Te-
YyeHHe JIHTENBHOr0 Ireo/JIOTHYeCKOro BpeMeHH.

JlBurasch Mo rOpHLIM 10pPOJiaM, BOJA TaK HJM HHAYe BO3/eHCTBYeT
Ha TOpHBIe NOPOAHI H CaMa MOJBepraercsi BHAOH3MEHeHHAM. B pe-
3yJbTaTe B3aHMOJefiCTBHA ¢ MOpPOAAMH Bojga TO oforamaercs XHMH-
YeCKHMH KOMIIOHEHTAMH, TO TepseT WX, KaK, HanpuMep, IpH KpHCTal-
JH3aUMH cosiefl B TOpax W TPeIlHHax ropHsix nopoi. HMsyuemne scex
3THX MPOLeccOB TpebyeT yuera npHpoaHOil 06CTAHOBKH (OPMHPOBAHHUS
MOA3EMHONl BOABLI H TPHMEHEeHHs HauOoJee COBEPUIEHHBIX METONOB
CDHBHKO-XHMH‘-ICCKOFO aHaJ/ u3a.

CocTaB 10/13eMHOIl BOAbI HeJb3d OOBSICHHTL KaKHM-IHOO0 OJHHM
MPOLECcOM; OH SIBJSIETCS] Pe3yJ/IbTaTOM KOMIJIeKca pas3JIHYHO Hampas-
JIEHHBIX TPOIECCOR. XHMHUYECKHI cocTaB TOA3eMHBIX BOJL OTpaxKaer
TeoJOTHYECKYIO HCTOPHIO.

OCHOBHLIMH TIPOLIECCAMH, ONPEeJeNsIONHMH COCTAB MOA3EMHBIX
BOJ, SIBISIOTCS: BhilllellaudBaHHe, PACTBOPEHHE, BhITECHEHHE JPeBHHX
BOJ, Mepexo/i U3 CBA3AHHOTO COCTOSIHHA B CBOﬁO,’.'IHOﬁ. STH Mpouecchl
NPOTEKAIOT B 3eMHOH KOpe H Ha IMOBePXHOCTH 3eMJIH C PasyIMyHOfl
HHTEHCHBHOCTBIO H 3aBHCAT OT MHOI'HX TPHYHH. HEHPHMEP, BHINETA-
YHBaHHe W PACTROPEeHHe NPOUCXOAAT MPH YCHJICHHOM TIPOMBIBAHHH
MOYB H TOPHBIX MOPOJL B JIOCTATOYHO YBIaXKHEHHBIX 06JACTAX, MPeHMy-
MEeCTBEHHO B BepXHe# uacTH 3eMHOii Kopsl. Ce/liMeHTAllHOHHEIE BOJB
MOPCKOT0O reHesuca 0OBIYHO BHITECHSIIOTCS H3 OCANOYHBIX TJIHHHCTBIX
orsoxkennii. ITpoueccsr mepexoma BOAbI W3 CBA3AHHONO COCTOSIHHS B
cBofoHOe B HAauOoJBIIKX MaciiTabax nporekaoT B odiacrax Marma-
THYECKOH 1 BYJKAHHYECKOH AeATeJNbHOCTH '.

Cpe/i 1pOIECCOB, M3MEHSIOUIHX COCTaB BOJ, cieayer ocofo oT-
METHTh CMENIeHHe BOJ, IMPOHCXO/Jfllee T[OYTH IOBCEMECTHO Ha
y4acTKax CONPHKOCHOBEHHsI BOJA Pa3iHUHOrO npoHcxoxaenus. Kpome
TOrO, K YHCIY 3THX TPOLECCOB OTHOCATCS: KOHIEHTPALHA BOL IPH
HCTapeHHH W BhIMajeHue cogeii, kotopoe oObIYHO Habuionaercs B OT-
KPBITHIX BOjoeMax, OCOOEHHO B 3aCyNLIHBBIX paiioHax (A7a noj3em-
HBIX YCJOBHIT 3TOT [IPOIECC 3aTPYIHEeH) ; KONIOHTHO-XHMHYECKHE Mpo-

I B Xofe reoqornyeckofi MCTOpHH, TPH OJATONPHATHHEIX CTPYKTYPHO-IHTOI0-
FHYECKAX YCJOBHSX, TPOHCXOIHT TPABHTAIIHOHHOE pacrnpejle/ieHHe BOJ, CBA3aHHOE
¢ ux ofued MHHepaaW3auiell W COCTABOM; HamNpuMep, Gojee TAXKeaHe XMOPHAHHE
KaJbl{HeBO-HATPHeBEle pacconsl Goablueil YacThid 3asieralor B TJIyGOKHX HacTax
Bacceiinos.

198



|uecchl, Haubo/iee WHTEHCHBHO NPOTEKAiOLHEe B MeJKOLHCHepPCHBIX
\HJIaX H MOPOAax; MUKPOOGHOJOTHUECKHe IPOIeCChl, CBA3AHHBIE C Bbi-
JeNeHHeM rasoB; HachleHHe BOJ YTIJIeKHCJIO0TOH B paioHax Meramop-
(pu3aMa ropHhIX MCPOL.

BoJibinoe 3nauenne uMeloT TakiKe rnpoueccsl o6oraieHnst BOA pas-
JHYHBIMH CIEIHOHUCCKHMH KOMIOHEHTAMH: JKeJle30M, MBIIIbAKOM, JIH-
THEM, HOIOM, GPOMOM, paiHOAKTHBHLIMH 3JeMedTaMu u Jap. O6oratie-
HHE 3THMH KOMIOHEHTAMH 4YacTO NPOMCXOAMT TaMm, /e MoJ3eMHble
BOJIBI MOTYT BbILIEJAYHBATb H BOBJIEKATh B PACTBOP KOMIIOHEHT, HAXO0-
JALIHITCST HA JIAHHOM yuacTKe TOPOj B YCJIOBHAX BTOpHUHOro obora-
mennsi. CaenoBartesbHo, TIATEIbHOE H3YYEHHE COCTaBa BOJbI MOXeT
JlaTh XOPOILUHE MOHCKOBBIE KPUTEPHH.

Ilpn paccmoTtpenuu npoiieccoB (OPMHPOBAHHS XHMHYECKOTO CO-
CTaBa Mo0/I3eMHKIX BOJ He0OXOHMO MpPeJCTABAATh COCTAB IlaBHEeHIIHX
THNOB NPHPOJAHBIX BOA H PasjH4YaTh OCHOBHBIC H TOAYHHEHHBIE HM
BTOPOCTENEeHHBIC IHAPOreoJOrHIeCcKHe TPOLecchl, onpeaensionHe du-
3HKO-XHMHYECKHe 0COGEeHHOCTH pasiuyHBIX Boj. MHoroobpasue Xi-
MHYECKHX THIOB BOJL 3acTapjisier yAeJaThb GoJblioe BHHMAHHWE Tpo-
HeccaM HaMeHeHHs cocTaBa IaBHelnuX THIOB M0J3eMHEIX BOJL, a TaK-
JKe YUHTHIBATh MPOIECCH!, BHI3EIBAIONIHe 060rameHHe BOJ Pa3IHYHEIMH
snementamu. Obmas cxema npoueccoB (HDOPMHPOBAHHA XHMHUYECKOTO
cocTaBa Moj3eMHLIX BOJ NMpejacTan/ieHa B Tabu. 37.

XHMHYECKHI COCTAB MOJ3E€MHBIX BOJ M NMepHOAHYecKan
cucrema JI. U. Mengeneesa

[Tpu usyuenuu upoueccoB (GOPMHPOBAHHA COCTABA BOJbl HeJb3s
OrpaHHUHBATLCH ONpPEIeTeHHeM TOJBKO HEeCKONbKHX TJIABHBIX XHMH-
yecKuX KommnoHenToB. Heo6xonumo H3yyaTh Bce XHMHUECKHE 3JieMeH-
ThI, KOTOPbIE MOTYT HAaXOAMTHCS B IMOA3E€MHBIX BOJAaX, B TOM UHC/IE
panHoaKkTHBHBIE, H3YYATh BCe r'asbl, KOTOPHE PACTBOPEHHl B IMOJ3EM-
HEIX BOJAX, 4 TaKKe MHKPOOPTaHH3MbI H OPraHH4YecKHe BellecTBa, Ko-
TOpbIe HMEIOTCSl BO BCeX MMOJA3eMHLIX Bojax. XHMHUECKHH COCTaB TMOM-
3eMHOil BOJLI JOJ/IZKEH COMOCTAB/AATLCA C MOJMOKEHHEM TOH THApOoreo-
JQHHAMHYECKOIT 30HbI, € KOTOPOil CBN3aHO (OPMHPOBAHHE JIAHHOH
BOJIBL.

Murpanusi H KOHUEHTpAlHsS XHMHYECKHX 3JE€MEHTOB B HPHPOJE,
MPOTEKAIOIHe TIPH YYACTHH TMOJA3eMHbBIX- BOJ, MONUHHSIOTCS 3aKOHO-
MEpHOCTSIM, OTIpe/le/IsieMbIM 1IepHOANYECKHM 3aKoHoM Menzeneesa. '
XuMHuecKue 3JeMEHTHl pacrojiokeHsl B MenjeneeBcKoii cHcTeMe B
onpesieJJeHHON MOC/e/10BATE/ILHOCTH, PAasGUTEL Ha OT/Ie/IbHEIE TPYIIIEL
H psiabl. Bee sjemMeHTB pacnoJoKeHsl [0, BeTHYHHE CBORro 3apsajga B
MOCJIe/IOBATEIBHBIN PSJI COrJIACHO NOPSAKOBEIM uncaaMm ot 1 mo 100.

! 3nadende mepHonnuecKoit cucrembl Merjeneesa M 3aRHCHMOCTbL pacmpene-
JeHHs XHMHYECKHX 3/IeMEeHTOB B 3eMHOil KOpe OT CTPOeHHS AaTOMOB 3THX 3Je-
MenTos oxapakrepusoannl A. E. ®@epcmanom B Il Tome ero kiaaccuueckofi moHO-
rpadun «[eoxumus»,

- 19



H

Ta6bauua 37

OcHOBHbIE NPOLECCH,
CO3JaI0LIHE THN BOJbI

[Mponeccel, usmenswomme
COCTaB BOAHI

Ycaosus oboramenns Box
creunHYecKHMH KOMIOHEHTaMH

1. Buimenaunsanne
@) BHILIENAIHBAHHE OB U rOp-
HBIX TIOPOJ,
0) MOAHOE pAacTBOPEHHE MHHe-
PajoB H TOPHEIX NMOPON,

2. BuiTecHeHHe HpPEBHHX CelNMeH-
TAUHOHHBIX BOA MOPCKOTO IIPOHCXOM-
IeHHA H3 OCaZOYHBIX NOPoA (rauH,
meprened u T. m.)

3. INepexon KOHCTHTYUHOHHBIX, KPH-
CTANIH3dUHOHHBIX,  COpGHpPOBAHHbLIX
BOJ 13 CBA3AHHOrO COCTOSHHSA B CBO-
6oaHoe, T. e. B rpaBHTAUHOHHYIO
BOLY

1. Cmewenne Boa pasangroro mpo-
HCXOXIIeHHA

2. Konuentpanus Bos npu mcnape-
HHH H BHIIAfieHHE COMeH H3 npHpoOI-
HBIX DACTBOPOB MpPH H3MEHEHHH Tep-
MOIHHAMHYECKHX YCAOBHI

3. Konnounno-xumuueckne npoueccs
(o6Men KAaTHOHOB B MOTJOWAIOLIEM
KOMIIEKCE HJIOB, MOYB M TAHHHCTHIX

mopox: Ca** ma Nat u Na* na
Ca'H')

4. Muxpobuosoruueckue npouecch
(NpH HATHYHH OpraHHYecK X BEI{ECTB)

5. Hacwhiuenne nomgszeMHol Bojib
YrAeKHCAOTOH  npH  MeTamopdu3aMe
FOPHBIX TNOPOJA B YCAOBHAX BHICOKHX
TEMIIEPATYP H BBICOKOTO AaBJAEHHS

1. OGorauieHue MEHILIBAKOM, IKeXe30M M
APYTHMH METaANaMu Hapany ¢ moHmxennem pH
B 30HE OKHCJACHHA NHPHTOB, MBIIBAKOBBIX M
Apyranx pyn

2. OGorawenne BOA MarHueM Ha ywacTkax
KOpbl BLIBETPHBAHHA TAaBHLIM 06pasoM yabTpa-
OCHOBHBIX TMOPOJ

3. OGoramenue BOJA HOLOM, aMMOHHEM, Had-
TEHOBBIMH KHCJOTaMil, HUTPATHBIMH COEIHHE-
HHAMH, TAXEABIMH YIJI€BONOPOAAMH B palOHAX
He()TAHWX  3anewed M  CKOMAEHHH  JPYrux
OpraHH4YecKHX BeUleCTB

4. Oboramenue Boj antiem, $ropom, Gopom
H JPYTHMH MHKPOS/IEMEHTaMH, a TaKXe Kpem-
HEBOH KHCAOTOH B pailoHax Moaonoro Bynka-
HH3Ma, TPA3EBBIX COMOK; TO K€ NMpPH BbilledaqyH-
BAHHH CKOTJAEHHH HEKOTOPHX MHHEpPalOB B
0CaJOYHBIX TOJAWAX H B MacCHBaX H3BepXKeH-
HBIX MOPOR

5. OGoramenne pagHOAK THEHBIMI 31EMEHTAMH
(B palioHax pasBHTHA KHCABIX HHTPY3HH M mpo-
AYKTOB HX paspyuieHus)
-



NEPHOJIMYECKASI CUCTEMA 3JIEMEHTOB 1. U. MEHIEJEEBA

Tabanuma 38

Tpynnbt anemenToB
HERERRR I 1 v \' 0 vii 0
1 2
H H
1 (1) BOLOPOJ reneuﬁ
i 4,003
|
3 4 B 6 7 8 9 10
2 Li Be B Cc N (4] F Ne
anTri Gepuannii Gop yraepon asor KHCAOpOa brop HEeOoH
6,940 9,013 10,82 12,010 14,008 16,000 19,00 20,183
= 11 12 13 14 15 16 17 18
3 Na Mg Al Si P 5 Cl1 Ar 5
Harpui maruuid | anwomunnii| Kpemuni tochop cepa Xaop apro
22 997 24,32 26,97 28,06 30,98 32,06 | 35457 | 39,944 VIII
19 20 21 22 23 24 25 26 27 28
K Ca Sc Ti v Cr Mn Fe ¢ Co Ni
Kaanil Kaabunii | ckananii THTaH sBanaanil Xpom mapraueit #eneso | xoGaanTt HHKENBL
39,096 | 40,08 45,10 47,90 50,95 52,01 54,93 55,85 58,94 58,69
4
29 30 31 32 3 34 35 36
Cu Zn Ga Ge As Se Br Kr
Melb ILHHK ranamit | repmanuil | MBILBAK celed opom KpHNTOH
63,57 65,38 69,72 ,6 74,91 78,96 79,916 83,7
37 38 39 | 40 41 42 43 44 45 46
Rb Sr Y Zr Nb Mo Te Ru Rh Pd
pyGuanit | crponunii | wrrpmii | nupkonnil | nuoOui | MmoamGaeH | Texneunil pyTennil poauii nannauii
4 87,63 s 91,22 92,91 95,95 99 1,7 102,91 106,7
5 =
47 48 49 50 51 52 53 54
Ag Cd In Sn Sb Te 1 Xe
cepeGpo anmuit HELMH 0J10BO cypbma Teanyp HOI KCeHOH
107,850 112,41 114,76 118,70 121,76 127,61 126,92 131,3
55 56 b7 72 73 74 75 76 7 ik 78
Cs Ba La Hf Ta w Re Os Ir Pt
uesuit tapnﬂ nantad * | radpanii TaHTan | soJdantpam pennii ocmuit HpRAAk naaTuHa
132,91 137,36 138,92 178,6 180,88 183,92 186,31 190,2 193,1 195,23
6
79 80 81 82 83 84 85 86
Au Hg Tl - Pb Bi Po At Rn
30/10TO PTYTH Taaani CBHHEl, sncm&-}r noaoumit | acrarmm pagon
197,2 200,61 204,39 | 207,21 209, 210 211
87 88 89
F A
7 tbpaurunﬂ palmaﬂ m('ru‘imﬂ (Th) (Pa) ()
223 | 226,05 ) i |
JlanTanuabi
58 59 60 61 62 63 64 65 66 67 ! 68 69 70 71
Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tu Yb Cp
uepnii |Npaseonum| weoAMmM | mpomerwii | camapumii | esponnil [ragoamumii| TepGmii |mucnposauii| roasmumii apO6uii Tyamit aTTepGuil | kaccmomed
140,13 ,92 144,27 145 150,43 152,0 156,9 159,2 162,46 164,94 167,2 169,4 4,
AKTHHHbI
90 9 92 93 94 95 96 97 98 99 100
T nof;m u Np " Pu Am Cm R c‘; ¢An % et -
TOPH o ypaun Hentyunil | nayrounii | avepuun KIOpH epKan waaudop- | adunn HeHTYpPH
25512 | mh | o3R07 242 | 243 - .
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XHMHYeCcKHe CBONCTBA 3/IeMEHTOB CBfI3aHbl He C SIIPOM aToMa,
a C HApYXKHBIMH 3JeKTPOHHLIMH 060J0YKaMH. ATOMHEl ¢ OJIHHAKOBHIM
YHCJIOM 3JIEKTPOHOB 006J1a71a10T U CXOAHBIMH cBoiicTBaMu. [lepnoany-
HOCTb CBOIICTB 3JIEMEHTOB OOGBACHAETCS] KBAHTOBOMEXAaHHUECKHMH 3a-
KOHAMH pachpefeNeHHss 3JeKTPOHOB 10 3JIEKTPOHHEIM 060JI04KaM
aToma. $apo atoma, B KOTOpPOM TNOYTH LEJIHKOM COCPENOTOYeHa Macca
aToMa, COCTOHT M3 JBYX BHJIOB YACTHMIL: NPOTOHOB M HeilTPOHOB, NMpH-
63T bHO OIMHAKOBOrO Beca. [Tostomy mMacca atoma npuGIHKEHHO:
paBHA KpaTHOMY Macchl IPOTOHA MJIH sipa aToMa BoJopojaa («Macco-
Boe umcao» — A). Kak wu3BecTHO, aTOMBI, HMEIOUIHE OJHHAKOBHIH
HOMep, HO pasHble MacCOBHE YHCJIA, MOJTYYHJIH Ha3BaHHE H30TOIOB.
B nacrosiee BpeMsi u3BectHO oKoso 300 ecTeCTBEHHBIX H30TOMOB H
0KoJ10 450 HX MOJIY4eHO MCKYCCTBEHHBIM ITyTEM.

B HeKOTOpHIX MPHPOJAHBIX Bojgax oGHapyxeHo no 62 saeMeHTOB:
nepuoanyeckoit cucremsl MenneneeBa (ta6a. 38). Kosuyecrso o6Ha-
PYyeHHBIX 3JIEMEHTOB 3aBHCHT OT TOYHOCTH METOAMKH OMpeleseHHs;
BEPOATHO, B CKOPOM BpeMeHH B TOJ3€MHHIX BOAaX OYAyT HalJeHHI
BCE XMMHUYECKHEe 3JIeMEHTHI.

B. W. Bepnaznckuii B cBoux paforax HeOLHOKPATHO YKA3EIBaJa Ha
POJIb MOA3E€MHBIX BOJI B pacrpeie/eHHH XHMHYECKHX JIEMEHTOB B 3eM-
HOH Kope. OH JeJHUT 3/1eMeHTE HA MU POT e HHY e CK U e, CBA3aHHbIe
c MarmMoff ¥ He BXOIsfIHe B OCHOBHOE BOLHOe paBHOBecHe, H Ha
rUfiporeHdiyecKHe. K nuporeHu4ecKkHM OH OTHOCHT 3JIEMEHTHI:
Be, Y, Zr, ‘Nb, Ruw, Rh, Pd, lLa, Ce, Pr, Nd, Pm, 5m, Fu;
Gd; Th,- Dyv;=Ho, Er; ‘Tu, ¥b, Cp, Hi; Ta; Re; Ir; Pt, Ac, Th, Pay
HO CpellH 5TUX 3JEMEHTOB HMEIOTCS M TaKue, KOTOpble TNPHHH-
‘MaloT y4YacTHe B BOJHBIX pacTBopax (HampuMep, CKaHIWH, nJjaTHHA
H 1p.) H o6Hapy:KHBalOTCA B royBax W pacreHusix. HauGosee xapak-
TEPHBEIMH THAPOTE@HHYECKHMH 3JeMeHTaMH, NAIOIHMH BOLHbIE MHHe-
pajibl (coeMHeHHs], BHIEJHBIINECHS H3 BOJHHIX PacTBOPOB) ABJSIOTCH
crepyiomue 44 saementa: H, B, C, N, O, F, Na, Mg, Al, Si, P,
S: Cl, K, €a N, Cr. Mn, Fe, Co, Ni, Cu, Zn, As, Se, Br/ Sr
Mo, Ag, Cd, In, Sn, Sb; Te, J, Ba, W, Au,'Hg, Tl, Pb, Bi, Ra, U.

3navense Ko3((PHUHEHTOB NMPONOPIHOHANBLHOCTH
MeXJY XMMHYeCKHMH 3JIeMEHTaAMH JJisl U3yYeHHs
' COCTABA MOJI3eMHBIX BOJL

MHorye KOMIOHEHTHl XHMHUYECKOTO COCTABA BOJL HAXOAATCH MEXKIY
co6ofi B H3BEeCTHOI MapareHeTHuecKoi cBs3u. HekoTopuie U3 HUX NpH-
CYTCTBYIOT B Ka4uecTBe CIYTHHKOB OCHOBHRHIX 3JeMeHTOB. [Tostomy npu
H3YyYEHHH XHMHYECKOTO COCT4Ba INPHPOAHBEIX BOM CJEIYeT B NMepByio
oyepelb BBIIEIATh OCHOBHbIE KOMIIOHEHTHI H YKe Ha obuieM (oHe pac-
CMaTPHUBATh OTA@JIbHEIE crieH(HUECKHE OTIHYMSA KaXKA0H TPUPOAHOMH
BOJIBL.

A. T1. Bunorpanos (1948) B cBoefi crathe o 3HaueHHH Ko3(du-
IIHEHTOB TPONOPHNOHAJNLHOCTH YKa3hIBAET HA BaXKHOe 3HAUYEHHe OT-
HOIICHHIT MeX1y GJH3KHMH 1o (DU3HKO-XHMHYECKHM cBOlicTBaM 3Je-
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MeHTAMH (COCeIHHMHM B PALY HJH B TPynie MeH/e/leeBCKOi CHCTEME ),
Hanpumep, -g?: %2, -?;, "’ Br ITpu 3TOM OH NOAYEPKHBAET, UTO
«YeM MeHblle YHCIO (PH3HKO-XHMHUYECCKHX IPOLECCOB, CMOCOGHBIX B
YCJIOBHSX 3€MHOII KOpbl HAPYlIaTh HEKOTOPLe HOPMajbHble OTHOIIE-
HUS JUJIS1 IAHHOI Maphl XHMHYECKHX IJEMeHTOB, TeéM HajerHee HaNIH
reOXHMHYeCKHe BLIBOIbI, NOCTPOEHHLIe HA aHa/lH3e HapVILeHHi 3THX
OTHOIIEHHIT».

Hanpuwmep, cosn 6poma M XJopa 06J1afaioT pas/iHYHOH PACTBOPH-
MOCTBIO M NPH KPHCTALTH3AUKH BBINALAIOT OT/ENbHO. DTO MO3BOJAET
pelnTs Bonpoc, ofpasoBanach JH BOAa B pe3ysbTare BEITECHEHHS
MOPCKO#i JIpeBHell BOALI HJIH B Pe3VJbTATE BbIlleJTaqyHBANAST HIH pac-
TBOPEHHS] KaMeHHOfl co/M (BlepBble Ha 3T0 O6GpaTH/ BHHMaHHE
A. H. Byneen).

A. Tl. Bunorpamos mnpejanaraer MoJb30BaThes XJOP-GPOMHBIM
K03 HIHeHTOM (B BeCOBHIX €IHHHIAX) /IS YCTAHOBJIEHHS TPHHAML-
JIEXKHOCTH MOJ3eMHBIX BOJ K TOIl HJIH HHOI reHeTHYeCKOil rpyImne: eclH

Cl 5 5 5
gy — 300, Boxa sBJSETCS MPON3BOAHON OT HOPMAJIBHOH MOPCKOIl

» Cl
BOZbL (cosenbie Boabl Pycckoil muiarhopMel); npu g- <7300 Bojga

npejcTasaser co6oil OCTATOUHYIO pary MOPCKHX 03ep, 06oraiieHHYIo
6pomunamu (Boxut [larecrana, Kpacxokamcka, Bepxre-Uycosckux

Cl
TOPOAKOB H T. ZL.); npu 7->> 300 Boxa cBsisaHa C pacTBOpeHHeM 3a-
Jexell KaMeHHOH COJIH.

Onpenenenne Xa0p-6poMHOro Kos(g@uuueHta Ha NpaKTHKe MOKa-
34710, UTO OH JefCTBHTENbHO FABAAETCS BAKHBIM PYKOBOJSIIUM
MPH3HAKOM, HO TOJBKO B TOM Cjydae, ecJH TMpOBedeHO Jl0cTa-
TOYHOE KOJHUECTBO aHaJsn3oB. Kpome Toro, HeoGXOAMMO YUYHTHIBATH
pasHYHBI cocTaB ApeBHHX OaccefiHOB, B KOTOPHIX OTJIaraJHCh
OCaJIKH.

Kaxk nokasanu uccrnenosanns J1. C. CenuBanosa u 11p., XJ0p-6pom-
Hbli K03(D(UIMEHT HCIBITHIBACT KOJMeOaHus B 3aBHCHMOCTH OT Xapak-
Tepa BojgoeMa; Hanpumep, s Bojg CpelHseMHOro MOpst XJop-6poM-
HBEI K03 duument konebaerca B mpenenax 277—334, ans YepHoro
Mopsi oH paseH 295, mia Baarmiickoro mops 301, ans Apasabsckoro
mops 2071—2187 u 1. 1.

B rpynroBrix Bonax [IpukacnuiicKoii HH3MEHHOCTH 3HAYEHHE XJIOp-
6pomHOro koagp¢uumenra npubamxkaerca Kk 700—750, T. e. K BesH-
uHHe, XapakTepHoii ass Boabl Kacnuiickoro mopa (715—743). Caeno-
BaTe/bHO, HEJIb35 OTHOCHTb BOAY K IPYINe BOJ, CBA3AHHAIX € MPOLEC-
CaMH BBIETauHBaHHsl 3aJieKell coseff, TOIBKO NOTOMY, YTO 3TOT
Ko3(uimenT, Mo KaHHBIM OTAeNbHOH Npobbl, OKazajcs HECKOJbKO
Gospme 300. [Mocaengnne HecJeTOBAHHS NMOKA3aJH, UTO POJb COJIAHBIX
KynosioB B npezenax Ilpukacnuiickoil HH3MeHHOCTH B (DOPMHPOBAHUH
XJOpHAHO-HATPHeBLIX BOA He croab Beamka. [ H. Kamenckwit
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OTMeYaeT, 4YTO BJHAHHE HX CKasblBaeTrcda JIHIIb Ha OrpaHHYeHHBIX
ydacTKax H CHJbHO MaCKHpPYeTCa MnpoieccaMH KOHTHHEHTaJbHOTO
34COJIeHHS.

Kpome xsop-6pomHoro Kosdduinenta, B mpakTHKe HCCIeLOBaHHIT
Br
BOJL TOJB3YIOTCH  KO(DDHIHEHTOM MPONOPUHOHANBHOCTH —. Jlas

MOpPCKOH BOJbI 3TOT Koa(uuuent pasen 1300, B moA3eMHBIX Bomax
OH OObIYHO MeHbIIe, a B paifoHax HeTAHBIX M TAa30BHIX MECTOPOXKe-
HHII paBHAETCA HECKOJIbKHM enuHHnam. Hecmorps ma Gombuiyio He-
YCTOHYHBOCTE 3TOr0 KOI((HIHEHTA, MOMKHO CUHTATH, YTO MOHHKEHHEe

Br
OTHOILIeHH A T CBfI3AHO He C TIpoueccaMu KOHUEHTpalMH BOMHI,

a ¢ H3BJEYeHHEM HOJAa H3 PpAaCTHTeJbHBIX H OpPraHHYeCKHX OCTaT-
KOB B JIOHHBIX ocajkax mopeii. Cjie1oBaTe/bHO, XOTHl reOXHMHUECKas
HCTOpHSl HOAa M GpoMa pasjiHyHa, MOBBbIIEHHe COJAepKaHHs HOAA
BCerjJla ykasbiBaer Ha OOJbIIVIO POJb BOJX MOPCKOrO MPOHC-
XOKICHHS.

[IpumonHEle MOPCKHE BOMOPOCTH OCOGEHHO Gorarhl HOJOM, KOTO-
pBlil B OKHCJ/IHTEJIEHO-BOCCTAHOBHUTEJBHLIX YC/AOBHAX 3eMHOI NOBepx-
HOCTH JIErKO MePexoIuT B PacTBOp.

Hon conepxutcs B BOJAX MHOTHX He(TAHBIX MECTOPOMKIEHHII
Heeneopanie MOPCKHX HJIOB MOKa3aJjo, 4TO HaHGOJbIIee KOJTHYECTBO
HOMa COMNEPIKHTCS B TOHKOAHCMEPCHBIX WJaX, 6OoraThiX OpraHHYeCKHM
BellecTBOM. ITO CBHILTeILCTBYET O TOM, YTO HAKONJEHHe Ho/la B ocal-
Kax CBfi3aHoO ¢ ajicopOuueil ero OpraHH4yeckuM BenecTBoM, a He MHHe-
paJbHOH KOJJIOHIHOH 4acThlo OcajKa.

Takasi 3akOHOMEPHOCTb, TOBHAHMOMY, CBOHCTBEHHA H JPYTHM
MHKpPO3JIEMeHTaM, CHOCOGHBIM TI0CTe OTMHDAHHA OPraHH3MOB, B KO-
TOPBIX OHH HAKAIJIHBAIOTCS, BHOBbL JeCOPOGHPOBATLCS B BOCCTAHOBH-
TeJIbHBIX YCJACBHAX DPasjoKeHus. JTOT MPOLECe CONpOBOZIAaeTcs HX
NepexooM B JIErKO PACTBOPHMYIO (hOPMY, B KOTOPOH OHH W HAXOAATCH
B M0J3eMHEIX BOJAAX.

"1 A
Kosppuumedr nponopunoHaibHOCTH o TaKKe ONpPefesieT yeIo-

BHst o6pasoBadust BojA. B npoilecce MOPCKO#l cafk coJiell CTPOHIUMH
BHIMIAJlAeT Mepell BhIMAJEHHEM THICA HWJIH aHTHJPHTa B BH/IE IeJe-
ctuHa. [IpH HaJHUMK LeJecTHHA BOJBI, PAcTBOPSS 2TOT MHHepals,
MOryT o6oramarbcst CTPOHI[HEM.

A. T1. Bunorpamos oTMeuaer, uTo:

1) B Bomax BHIIENAYHBAHHS OCAJOYHHIX (KapOOHATHBIX) MOPOA
Ca
3HAUEHHE ¢ JOKHO npuOmukarees x 200;
2) B MOPCKHX BOAaX H B BOAAaX, CBA3aHHBIX B TOH HJIM HHOH Mepe
Ca

¢ MOpCKHMH OaccefiHamu, ; PasHsiercs 33;

Ca
3) Ha yuacTKax CKOIUIEHHs leJecTHHA BeJHUHHA §; YMeHbilaercs
RO eHHHIBL HIH JaKe Melplue,
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OcobGennHocTd (JOPMHPOBAHMA TIABHEHLIHX THNOB
NMOA3eMHBIX BOJ,

ITo ycioBuaM OpMHPOBAHHS XHMHYECKOr0 COCTABA MOXKHO BHIE-
JHUTh TPH OCHOBHBIX THIIA MOJ3E€MHBIX BOJ.

1. Boaul BbIesaunBaHusi, 06pa3oBaBIllinecs 3a CYeT BHIIeJladH-
BaHASl TOPHBIX MOPOA (paHblle CYHTAJH, 9TO STHM nyTeM (GOpMH-
PYeTcsl COCTaB TMOYTH BCEX TOA3eMHEIX BOJ).

2. Boapl cepuMeHTallMOHHEIE, T. €. TONABLIKe B TIOPOJALL B Ipolecce
ocagkooGpasoBaHHsl, B HJCBYIO CTajgHio HAH B OoJiee TO31HHE
(hasel guareHesa (BOIbI CHHr€HETHUHBIE), HJIH K€ MOCJe TOro, Kak
nopofa chopMHpoBajgack (BoAbl asnureHerHuHble). OHH OTpaxaioT
cocTaB BOJI JipeBHHx OacceflHOB, B KOTOPHIX OTJIATAJHCh OCaJKH,
H HX H3yUeHHE TMO3EOJIeT pellaTbh MHOrHE BONPOCH MaJeorHapo-
TeOJIOTHH.

3. Bonpl BospokaeHHBIe, BO3HHKIIME TPH BO3AEHCTBHH BBICOKHX
TEeMIEpaTyp H JaBJeHHs] HA NOPHble MOPOJARI, YACTO B OYarax ByJKa-
HOB H HHTPY3HH, H Mpe/icTaBIgIoOmHAe cofoi BOJHI, Nepellefnine H3
CBSI3aHHOTO COCTOSTHHS B CBOGOIHOE.

JIyqmnMu noxasaTeNsiMH TPHPOAHOI 06CTaHOBKH (POPMHPOBAHHS
9THX TPeX IVIABHBEIX THIIOB TPHPOJAHLIX BOJ fBJAETCS COCTAB PacTBO-
peHHBIX raszoB. Kak yxe ObL10 yKasaHo, OKHCIHTEIbHAsi 0GCTaHOBKA,
CBOMCTBEHHAs BOJAaM BHILIENAaYHBAHHS, ONpPENe/IfeTcsl rasami BO3-
AYUIHOTO MPOUCXOXKIeHHS; BOCCTAHOBHTENbHAS, B KOTOPO# YyacTo 3aJje-
raloT ceJHMMeHTAaIlHOHHBle BOJH — ra3aMH OHOXHMHYECKOTo IpOHC-
X0 JeHus; Meramoppuueckas, Haxoadumasacad B cdepe HHTPY3Hi H
BYJIKAHOB — YIJIEKHCJIOTON, BO3HHKAIOILEH MPH BO3AEHCTBHH HA rop-
HbI@ TIOPOJIBl BEICOKHX TeMneparyp. B cuiy pasinuHoit pacTBOPHMOCTH
rasos, B NPECHBIX TPYHTOBBIX BOAAX HaO/IOLAeTCs TNOBHIIMIEHHOE CO-
Jlep:KaHue KHCJA0pOAd, HIH YIIEKHCIO0TH, Kotopas ofpasyercsi B pe-
syapTaTe OMOXHMHYECKHX TIpOLleCCOB, TPOTEKAOMUX B 30He
aspanuy.

Bone BHImesauHBaHHS BoeraudBande TOPHBIX MO-
pox — mpolecc, OCOGEHHO HHTEHCHBHO IIPOTEKAIOUIHII B BepxHeif
YacTH 3eMHOI KODBI, B TAK HAa3blBaeMOiH Kope BBHIBETPHBAHHSH, B pe-
3yJbTaTe JeATeNbHOCTH BOJAK, 06pa3oBaslueiicsl IaBHBIM 06pa3oM sa
cyeT BbIMAJIeHHs] aTMOC(EPHBIX 0CANKOB. ArpecCHBHEIE CBONHCTBA BOJE!
B 3HAUHTENLHOH Mepe CBA3aHH C HAJHYHEM B Heil YIVIEKHCJIOTH H
KHCJI0pOJia, 3aNMCTBOBAHHEIX W3 BO3/lyXa M nouBkl. Bonbiioe anauenne
I71s1 HOPMHPOBAHHSI COCTABA BOJI HMeEIOT NMOYBOO6pAa3oBaTeNbHEIE NMPO-
LECCHl, MPOHCXOIAMIHE TPH Y9acTHH MHKPOOPraHuamoB. B peayabrare
BHINIE/IAYHBAHHA HEKOTOPHIE KOMIIOHEHTHl FODHEIX TOPOJ TMepexomsT
B PacTBOP H MHTPHPYIOT ¢ BoAaMH. PacTBOPHMOCTb 3THX KOMIIOHEHTOB
3aBHCHT OT HX TIDHPOXBI, XapakTepa PAacTBOPHTE/ H TeMIOepaTypsl
cpensl. CKOpocTh mpolecca BHIIETAYHBAHHS ONpefessieTcs YeJIo-
BHfIMH PACTBOPEHHs OJHOrNO HJIH HECKOJBKHX KOMIIOHEHTOB B CJIOX-
HO#f cHucTeMe, 06pa3oBAHHON PACTBOPOM H TBEpJAEIM BEIIECTBOM, H3
KOTOpPOTo H3BJIeKaeTcs NaHHEIH KOMIIOHEHT.
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TepMuH BeIIlEeNAayuBaHHe OGIM30K K TePMHHY pacTB oO-
P € H U e, KOTOpHIl 4acTo ynorpebJsioT B ToM xKe cmbicae. OaHako,
CTPOTO TOBOPs1, BHILENTAYHBAHHEM MOMKHO Ha3BaTh MepPexojl B PacTBOP
Kakoro-au6o 371eMeHTa H3 MHHepaJsla 6e3 HapyIIeHHs [eJJOCTHOCTH ero
KPHCTA/IJIHYECKOil pelleTKH, a PacTBOPEHHeM — Nepexofl B PacTBOp
BCEX 3/IeMEHTOB, BXOAALIMX B COCTAB MHHepaja, B COOTBETCTBEHHO
pasubix orHomeruax (M. E. Crapux). Ilo oTHOmeHHIO K rOpHLIM NO-
POZaM, COCTOSIIAM H3 Pa3HBIX MHHEPAJIOB, BhIIETAYHBAHHE ABJSETCS
qaCTHYHBIM PACTBOPEHHEM. o
Hawu6osee nerko pacTeo-
PAIOTCS  pasjiHuHBIe COJH.
Hopefimme — uccnie1osanus
noKasa/ii, 4YTO0 KpHCTaJlIbl
coJiefl COCTOAT He H3 MoJe-
KyJ, a H3 HOHOB, HECYIIHX
pasHOMMEeHHble 3apsAabl H
CBSI3aHHBIX CHJIAMH  3JIeK-
TPHUECKOTO  NPHTSAKEHHS.
Ilpn conmpHKOCHOBEHHH CO-
JIH C BOJOIi HOHBI MPHUTHATH-
BAIOTCA  TPOTHBONOJIOXKHO
3apsKEHHBIMA 9aCTAMH MO-
JIEKYJl BOJBI, OTPHIBAIOTCA
OT KPHCTAJIHYECKOl pe-
IeTKH M [epexousirT B

pacrteop (puc. 95).
C’le,u.yer OTMETHTh, YTO
npH / B3aHMOJGHCTBHH BO- A 8 g
Bl C COJIBIO, ¢ OHOH CTO- E?@"@ ‘Q@
ATy "

[

@
POHEI, HOHBI NEpPexXoasdAT H3 &
TBEpPAOTrO COCTOAHHA B pa- (44

‘CTBOD, C APYTOH, — M3 PAC-  pye 95, Cxema pacTBOpenns KaMeHHOH coau
TBOpa B KPHCTA/LIHYECKOE g pone. Bunsy noxazamm monst Nat n CI—,
cocrosinie. CKOPOCTb PAC-  okpyKeHHHE THAPATHOH O060JOYKON M3 mO-
TBOPEHHsS IMpPsAMO [POIOp- ASPHBIX MOREKYJ BOIBI
LIHOHaJIbHaA TNOBEPXHOCTH

KpHCTaJlJ1a, a CKOPOCTL KDHCTAJJIH3AUHH 3aBHCHT OT obrero conep-
JKaHHsi HOHOB B pacrsope. ITo Mepe TOro, Kax 4acTh MOJIEKYJ BOMIbI
pacxoayercs Ha oﬁpaaosaune THAPATHRIX oboaouex BOKPYIr OTOpBaB-
OIHXCsA HOHOB, pPacTBOpEHHE COJIH 3aMeJIgeTCsd, a MNpolecC KpHCTaJ-
JIM3aIllHH C POCTOM KOHIEHTPALMHH pacTBopa YCKOpSETCH.

[Tocsie HacheHus pacTteopa yBeJHYEHHe PacTBODHMOCTH MOKET
NPOUCXOAHTh NPH TNOBLIIICHHH TeMMEepPaTyphl, KOTOpOe YBeJHYHBAET
KosieGaTe/IbHbIe JIBHKEHHS gyacTUl U ocaabJsieT HOHHBIE CBA3H B KpH-
CTaJIHYecKol pemerke. [IpH NOHHMKEHHH TeMNEPaTYpPhl HACKIMIEHHOTO
pacTsopa 4YacTb BEHIECTBA HaYHHAeT TMEPEeXOJUTh H3 pacTBopa
B OCajJoK B BHJAES KpHCTAJJIOB. OﬂHOBpEMEHHO C pacTBOpeHHEM
Beerjla Haer npouecc AH(GQYsHH, T. e. MelJeHHOe NepeMelleHne
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HOHOB OT MecT ¢ OoJbllel KOHIEHTpalMeidl B MecTa C MeHbIleiH
KOHIEHTpauued.

Pa6ora, neofxoaumasi AJisi HapylleHHs CBSI3H MeXJy HOHaMH,
W3MepseTcs BeJHWYHHOMH, KOTOpas Ha3bIBAeTcsl SHepruell KpHucTainue-
CKOil pelueTkH. JTa BeJHYHHA 3aBHCHT OT Pajiiyca H 3apfja HOHOB,
paccTOsiHUA MeXIy HHMH, XapakTepa pelletkd u np. Boubinoe anave-
HHE JJsi TIOHHMAaHHf NPOILECCOB BHILENAYHBAHAS TOPHBIX MOPOX M
CBSI3aHHBIX C HHMH Npoueccos (OpMHPOBAHHS XMMHYECKOrO COCTaBa
BOJ WMeeT reosHepreTuyeckasi Teopus, paspaGoranuas A. E. ®epc-
MaHOM.

A. E. ®epcman BBes1 noHsiTHE 06 HEpreTHYecKHX Koaqduuuen-
Tax — 3Kax. ! OH yKassBaJ, YTO BHIIENAYHBAHHE H3 TOPHBIX MOPOI
TeX HJIH HHBIX KOMIOHEHTOB NPOHCXOLHT B 3aBHCHMOCTH OT SHEPTHH
KpPHCTAJJIMYecKoli pemeTkn. B mepByio ouepeinb NPH HHTEHCHBHOM
BBHIIIENaYUBAHUH TOI3€MHBIMH BOJAMH H3 TOPOJA YIAJSIOTCS JIETKO
pacTBOpHMbIe COeHHEeHHS, o6JajaioliHe HaHMEHBIUAMH 3KaMH, —
XJIODHIBI HATpPHA, BO BTOPYIO — CYJb(aThl KaJbls (Hanpumep,
THIC), KM KOTOPHIX BHIIE, H, HAKOHell, KapGoHaThl KaJblHs C elle

‘6o/ee BBICOKHMH SKAMH.

BhillesaunBanue nouBhbl — BEIMBIBAHHE H3 NOYBEI TJIABHHIM 06pa-
30M MIEJOYHBIX H IIEJOYHO3eMeJbHLIX COeIHHEHHH — Hrpaer G6oJib-
mylo poib B arpoHomuu. IIpu opoileHHH 3acoJieHHBIX NOYB TIPHMe-
HSETCS HCKYCCTBEHHOE BHIENauHBAHHE B IEJsX NMOHUKeHUd H36bI-
TOYHOrO CONEpIKaHHs coJieil, BpelHo AeHCTBYIONIMX HA PAacTeHHS H Ha
naofopoaue nouys. MckyccTBeHHOe BHIleNauHBaHHE HNIHPOKO NMpHMe-
HAETCH B METAJIYPrHH B LeJISX NepeBofia B pacTBOP METaJJIOB H3 crie-
IHaJibHO TOJATOTOBJIEHHBIX PYA.

B 3oHe oxucsieHHsi PYAHBIX MeCTOPOMKAEHHH NPH NPOCAYHBAHUA
arMochepHOH BOJBI H JOCTYME KHCJIOPOJAa BO3/yXa NPOHCXOAHT OKHC-
JIeHHe CEPHOro KosuejnaHa, obpasyercs cBo6o/iHAs CepHast KHCJIOTA H
cy/btaTel Xkeqe3a, B pe3yJbTaTe 4ero BOSHHKAIOT KYNOPOCHEIE BechbMa
KHCJIble BOJILI C BRICOKHM COZlepZKaHHeM TS2Ke/IbIX MeTaJsIoB.

Bonpoc o B3auMoneficTBHH BOIAE M TOPHHIX MOPOX, O mNepexoje
TBEP/BIX yacTeil B PACTBOpP HAL0 PACCMATPHBATL B CBETE COBPEMEH-
HBIX TIpe/CcTaBJeHuil 0 BO3MOXKHBIX (opMax cBsi3edl B Pas/IHYHBIX
BeIlecTBax.

Kak wuaBectHo ®3 (DM3MYECKOH XHMHH, AJSL CTPYKTYPBI BOJBI
BeCbMa Bax<HOE 3HAUeHHe HMeeT 00pa3oBaHHe TAK HA3KIBAEMBIX B 0-
JLOPOJHH X CBs3ell, NIpH KOTOPLIX OJHOBaJIeHTHBI aTOM BOZOpOAA
MOXKEeT BCTyNaTh B HEXHMHYECKYl0 CBfi3b C PAa3JHUHLIMH JPYTHMH
aromamu. JTa CBA3b MeHee NPOYHA, YeM XUMUUYecKasi i, GITh MOKET,
C 3THM CB#I3aHO CTOJIb arpecCcHBHOe BO3JleHcTBHE HA IOPOABI KHCJBIX
BOJI.

XuMHyecKasi CBSI3b B MHHepaJax MOXKeT OblTh pasinuHofi: 1) HoH-
HOH, HanGosiee NPOCTOH, NMPHUMEPOM KOTOPOIl MOXKET CJIyKHTh KPH-

_1 OK — naff SHepruM, BHAEASNEMOil HOHOM npH 06pa3oBaHHH KPHCTaJIHYye-
CKOfi peIIeTKH H3 paccessHHHIX B G(ecKOHeYHOCTH HOHOB, TO pacuery Ha | Mmoab
npu aGCOMOTHOM HYyJe.
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CTAM KaAMEHHOH coJiM; 2) KOBaJIeHTHOH, Korja B KaxIoM arome
AMeeTCH OJMH HWJIH HECKOJbKO 3JEKTPOHOB, OOGIIMX ¢ COCeHHMH aTo-
MaMu; 3) KOOpPAHHAIMOHHBIA H 4) Meraannueckuii. Ilocaennne nse
(pOpMEI CBSI3H CXOAHH C KOBAJEHTHOIl, HO 6oJiee CJI0KHbBI, B 9aCTHOCTH,
B CJyuae METAJJIHYECKOH CBfI3H COCEJHHE ATOMBI CBA3aHbl OGIIMMH
3JIeKTPOHAMH, HO TIOCJ/I€JIHHE He 3aKpelvieHbl Ha CBOMX MecTax M Bce
BpeMsi nepemeniaiorcs. Takum o6pa3oM, reosHepreTHuecKas TEOPHS
®epcmana TpebGyer B HacTosillee BpeMmsi JaJbHelilleil paspaboTKH.

Hamntosiee XapaktepHbM NPHMEPOM COCTaBa BOJ| BHILIENAUYHBAHHA
MOXKeT CJYXKHTh Cpe/IHHil COCTAB MMOBEPXHOCTHHIX BOJ CYIIH, (hOpMYJIy
KOTOPOTO MOYKHO HamnucaTh CJefylOLHM 06pasoM:

HCO7,801 Clyg rNa
Mg C =1,78.
agsNa;sMg,;rCl

* BoJIbIIMHCTBO MPECHBIX BOJ, HMEIONIHX THAPOKapOOHATHO-Ka/lb-
IHeBBIil HJIH MarHHeBO-KaJIbLUHEBbIl COCTAaB H CPABHHTEJ]bHO HeGOJb-
uyio o6LLYyI0 MHHepaJH3alHio, OTHOCATCS K BOJAAM BhILIEIaYHBAHHSA.
YBequuenne coaepKaHus cyibdara KaJablHus H TOBHIIEHHE KeCTKOCTH
BOJl CBfI3aHO C Ha/JHYHEM B Mopojax rumca. Bojabl BhINIeTayHBaHHs
MOryT OBITh XJOPHAHO-HATPHEBBIMH, €CJIH IPOHCXOIHT BbllleJauyHBa-
HHe aTMoc(epHBIMH BOJAMH 3aJiexeii coJeii.

Boawl cenumentaunonnsie. B cBsisu ¢ Tem, urto GoJbllne TeppH-
TOPHH CYILH CJIOXKEHB MOPCKHMH OCaJ0YHBIMH OTJIOMKEHHSIMH, K KOTO-
PBIM NPHYPOUYEHHl KpynHble GacceilHbl MOJA3eMHBIX BOJ, Bay{HBLIM BO-
POCOM COBPEMEHHOI T'HAPOreoJIOTHH fABJISETCS BOMPCC O POJIH JIpeB-

HHX MOPCKHX BOI B [bOpMHpOBaHPIH XHMHYECKOTO COCTaBa MOJ3eMHbIX
BOJL

B. K. Bepuajckuii B coeii paGore o Guocepe oTMeyas, 4To CO-
CTaB MOPCKOIi BO/IEI B €r0 COJIeBOi YacTH B KOHEYHOM cuere 06YCJOB-
JIeH, TJIaBHEIM 00pasoM, XHMHuYecKoi paboroil 1104BHl, T. €. ee GHOIe-
HO30M. B oTyiHume OT coctaBa peuHBIX BOJ, T. €. BOJ BEIIETAUHBAHHS,
(hopMyJla XHMHYECKOr0 COCTaBa OKEaHHYECKOH BOJBI MOMKeT ObITh
fipeicTaBIeHa caedyiolmuM o6pasom:

M C'wso‘l’o rNa

SR DGR L g b O ; B
L Na77Mg|3 rCt 0’85'

T. €. BOJld COBPEMEHHOTO OKeaHa ABJAETCS XJOPHIHO-HATPHEBOI; Ha
BTOPOM MecTe MOocJIe XJ0pa CTOAT CyJab(arel, a nocae HaTpHA —
MarHH#.

Onnako nop3eMuble BOJABI, [POH3BOJHLIE OT OKEAHHYECKOH BOJE,
HMeIOT APYryo obIlyi0 MHHepaJH3alnio, H B COCTABE HX 10CJe HATPHS
0OBIYHO CTOMT KaJblHii, a 1oc/e XJ10pa YacTo 'ipoKapOoHATHBINH HOH.
Yro kacaercs cynbaToB, TO B HEKOTOPHIX BOJIAX OHH MOYTH HCUE3AIOT
Il B3aMeH HX MOSABJSETCS CEPOBOIOPOI. DTH H3MEHEHHsT OOBSICHAIOTCS
npoueccamMu fecyib(arusanuy, NOJOMHTH3ALHH H_QOMEHa KaTHOHOB.
Pasnuunas creneHb pasfaBiieHHsi HCXOAHBIX BOJ BOAAMH atMocdep-
HOTO TPOHCXOXKIECHUS 3aTPY/sieT PacIiH(pPOBKY NPOLECCOB H3MeHe-
HHSl COCTABA MOPCKOIi BOJBI, HO COBPEMEHHBIC METOJbI THAPOreOXHMHH
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TI03BOJISIIOT PACMO2HABATEL 3TH MPOLECCH H yCTaAHABIMBATL JOJIO yya-
CTHs B TOI WM HHOI MOA3€MHOI BoJe BOJ, MOPCKOro THIIA.

Boapi Bospomaennbie. Tlepexon Box M3 CBI3aHHOTO COCTOSTHHS B
‘cBO0OHOe cOBepllaeTcsl B pesyJbTaTe BO3JeiiCTBHA Ha NOPOAHl BHI-
cokoil Temneparypbl. HanGosnee HHTeHCHBHO 3TOT Tpolecc npoTeKaer
B Ooyarax BYJKAaHOB M HHTDY3Hil, Tle Temnepatypa MOKeT JOCTHraTh
HECKOJILKMX COT TpPajycoB, BhI3biBas BhiJe/eHHe H3 MOPOJ YIJIeKHC-
JIOFO ra3a M BOJBIL.

H3yuenue noJ3eMHbIX BOJ PailoHOB MOJIOLOTO BY/JIKAHH3Ma IOKa-
3aJ10, 4TO BOJABI 3THX PaiOHOB OOBIYHO HMEIOT BBICOKYIO TEMMepaTypy
H CpPaBHHTE/]bHO HeGoJblIyIo MHHepanu3auuo. Cpeld 9THX BOJ BHIJe-
JAIOTCS YIJIEKHC/Ible TepMaJjbHbIE BOJbl XJIOPHAHO-THAPOKapOOHATHO-
HATPHEBOTO COCTABA C MNOBBLIMIEHHLIM COJEpP:KaHHEeM KPEeMHEROH KHC-

JIOTH, MBlIbAKa H Gopa. Kpome TOro, IMPOKO pa3BHTH LIEJOYHEIE

c1abo0 MHHEpAJH30BAHHHE 430THEIE TePMEl, K KOTOPHIM OTHOCATCSH
TaKyKe BOJHI refiaepoB.

CocTaB NOA3eMHBIX BOJ PaHOHOB MOJIOZOTO BYJIKaHH3MAa NOKAa3bl-
BAET, UTO MOBHILIEHHOE COJeprKaHue XJOPHIOB OOLIMHO CBA3AHO C Ha-
JHYHEM JPeBHHX BOJ MOPCKOro TIeHesHca, H uTO OCOJbUIYIO POJb
B YKa3aHHHIX pafioHaX MOTYT HIpaTh BO3DOXKIEHHBEIE BOJLI, MOMaaaio-
IIHe B COBPEMEHHHIH KPYrOBOPOT BOJHI B Pe3yJibTaTe KOHTAKTOBOTO
metamopdhuama.

Bonpoc o cofiepkavun B MarmMe BOJIBl H O BBIJIeIEHHH BOIBI H3
MarmMbl OTHOCHTCSI K YHCJy HauOosee CJI0XKHBIX BOMNPOCOB COBPEMeH-
HOji NeTpoJIorHd. PemuTh 3TOT BOMPOC MOMKHO TOJIBKO B TOM CJIyyae,
€CJIH [IPHMEHHTb OJHOBpPEMeHHO JBa Meroja. IlepBuifi MeTox — M H-
HepaJjoro-netporpa@uuecKkHi, NpU KOTOPOM H3ydaloTCs
KOHEYHBIe TIPOAYKTH THIPOTEPMAJIbHLIX TIPOIECCOB H Ha OCHOBE 3TOTO
BOCCTAHABJIMBAIOTCA YCJIOBUS MHIpaUMH JPeBHHX pactBopoB. HMayue-
HHe ra3oo6pasHbBIX M JKHIAKHX BKJIOYEHHI B MHHepajax, KOTOpoe
ocymecteua H. T1. Epmakos (1950), namo B pykm HccaenoBarteseit
HOBLIH WHTEpecHHIl crmocof BHIACHEHHS COCTaBa THAPOTEPMAJBHBIX
pactBopos !. Bropoii MeTogp —TrHAporeoJOrH4YeckKuil, mpH
KOTOPOM aHaJU3UPYIOTC VYCJIOBHA (OPMUPOBAHHS COBpPeMEHHBIX
FHAPOTEPM, a TAKXKe ra30Bblii H XHMHUYECKHH COCTAB NOA3EMHBIX BOJ
obJacTeil coBpeMeHHOTO ByJKanuama. Mccienosanusi, nposejeHHbe
Ha KamuaTke, siCEO MOKasaJ/H, 4TO ropsuHe HCTOYHHKH He IpeacTaB-
JIFIOT cO60i H3OJNUPOBAHHBIX «KOPEHHEIX CTPYH», NOAHHMAIOIIHXCS
YyTh JIH He H3 MarMbl, a SIBASIOTCS 3aKOHOMEPHBIMH MPOSBJICHHAMH
OPHPOAHBIX BOJOHATIOPHBIX CHCTEM THHA apTe3HaHckux GaccelfHoB,
OCJIO}KHEHHBIMH BHEJIDEHHSIMH MarMaTHYeCKHX Macc.

Kak u3BecTHO, cofiep:KaHHe BOJIbI B MarMaTHUECKHX MOpojax Ko-
Jiebsercs B IHPOKHX mpenenax, moutd ot 0 10 109%, B cpennem He

! [lo mamneiv EpmakoBa, cocTaB KHJAKHX BKJIOHEHHi B MHHepanax BO
MHOTHX CJy4asX OKasajcs XJOPHIHO-HATPHEBHIM, ¢ [OBOJBHO BEICOKOA MHHEpa-
Jusaumedl  («rufporepmannhas pama»); 5TO YKaseHBAeT Ha TO, YTO B cOCTase
PacTsopoB Y4acTByiOT noJi3eMHbieé BOJB 30HH BecbMa 3aMelJIeHHOro BOJIOOG-
MeHa, BO3MOXHO MOPCKOTO TeHesuca,
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npesbias 2—2,5%. KoHCTHTYUHOHHAA BOJA B HHTPY3HBHBIX MOPO-
nax sanumaer B cpendem 1,1%, a B addysusnnix nopomax 1,5%.
Boablioe KoauuecTBo BOJAHOrO rapa, KOTopoe BbIACJIACTCA NPH BYJI-
KaHUYECKHX H3JIHSHHAX, HE MOMKeT CJHYXKHTb YKasaHHeM Ha KoJHue-
CTBO BOJIEI B Marme, Tak Kak B BYJKaHHYeCKHe OYard BOBJIEKaIOTCH
NMOJ3€MHBIE BO/BI PA3JIHYHOrO MPOUCXOXKACHHS.

Takum o6pa3oM, He OTpHlAs CYILECTBOBAHHS BOALI B Marme H
BO3MOJKHOCTH HEKOTOPOTO YEEJIMYEeHHS BOABI B TOA3EMHOI THIPO-
cdepe B mpolecce pa3BHTHA 3eMHOH KOpBHI, C/eyeT NOAUePKHYTh, YTO
B COBPEMEHHBLIX THIPOTEpPMax «IOBEeHW/IbHBIE» BOJAB He OOHApYKH-
Batorcs. s Gosee TOYHOrO M3yUYeHHsl COCTaBa BOJ HeOOXOJIHM pPeHT-
TeHOCKONHUECKHil aHaJH3 CTPYKTYpPhl BOABI H ONpefejeHHe M30TOMOB.

MarmaTtHueckne sBJIEHHS AKTHBH3HPYIOT NpOLECcCH MHIpalHH B
FOPHBIX MOPOJaX BOJAEl H BMeCTe C Helf XMMHYECKHX 3/JIeMeHTOB, YTO
BHOCHT psij crneunuHYecKHX ocoOeHHOCTeH B cOCTaB BOA, HO He 3TH
SIBJIEHHS] CO3JAI0T Pecypchl MOJ3EMHBIX BOJ COBPeMeHHOHl 3MOoXH.

IMpouecchbl, H3MeHsOIIHEe COCTAB MOA3EMHBIX BOJ

PaccMoTpuM BKpaTile HEKOTOpPHIE NPOLECCH, H3MEHSIIOLIHEe COCTaB
NPHPOJHBIX BOJ.

Cwmewenue Boa. CMellleHHe IBYX BOJ C PA3/JHUHON KOHIEHTpalueH
H Pa3/IHYHLIM COJep2KaHHEM OTAeJbHBIX KOMIIOHEHTOB MOXKHO NpoaHa-
nusupoBaTh rpado-aHanutuueckum MeronoM A. H. Oruiesu.
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Puc. 96, Tpadux cmemenns Boa (mo meroay A. H. Oruasen)

ITponece cMeleHHss BhIpaiKaeTcs ypaBHeHHEM IMPSMON JIHHHH
(pHc. 96):

®*  y—ax+b
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Bosemem A 2 onnoit Bonw ¢ oGumefi munepamu3auneit P 2/4 u cofepmanuem
Kakoro-1u6o xomnonexta S 2/4 u B 2 apyroii BoAm c o6umiedi MHHepaiuaanuHed
P 2[4 W cONepXKaHHEM TOTO Ke KoMnoHenta § 2/4. [losyunm cmewansyio soay
€ KaKofi-To cpeined MHHepaaH3amuedi x 2/4 H ¢ collepiaHHeM KOMMOHeHTa Y 2/a:

AP + Bp = x (A + B) = Ax 4 Bx;
AS + Bs=y(A+ B) = Ay + By.

Orciona
4 Avg
B P
"
e e
B S—y'
HAH
X—p. . ¥—s§
P—x S—y'
OTKyZa

x8 —pS—xy -+ py =Py —Ps —xy+ xs;

L 8§=35 Ps—Sp
y—P—p x + P

06 S—s Ps — Sp b h
osHauad p—, =@ —p_, =b, noayunu:

y=ax+ bl
rjie @ u b — NoCTOAHHLIE MAPAMETPLI: @ — MepBas NpPoH3rOAHAA NoO X, T. € igaq,
b—orpe3oxk Ha OCH OpAHHAT.

ConocraB/sisi HECKOJIbKO aHAJH30B, MOXHO BHIUHCIHTL YPaBHEHHE
JaHHOH Mapbl CMELIHBAIOIMXCS BOJ H ONpeAeHTh COCTaB NPEcHOH H
MHHEpaJbHON COCTABJSIOLINX.

Boinagenue coneit 3 nNpupoaHbix pacrsopos. [IpHpoanbie BOJAEI
MpeaCcTaBAsIOT cO60# CI0XKHbIe NO/ABHKHEIE cicTeMEl. [Tonanasa B pas-
JIHYHble TEPMOJHHAMHUYECKHE YCJOBHS, OHH MOJABepralotTcs GuICTPOMY
H3MEHEHHIO COCTaBa M MOJeKyJaspHoro crpoeHus. Tak, mpu motepe
rasa yepe3 HeCKOJIbKO YacOB BEIMAMAIOT COJIH; TMOCJE CTOSHHS TpOOkl
rUApOKapGOHATHOM BOJbL, B3ATON NMPH CaMOK3/IHBE, 3aMeuaeTcs yMeHb-
wenne csodopnoit CO.:

Ca (HCO;;) = Cac03 '+' HZO + COQ;
Mg (HCO,) = MgCO; + H.O + CO,.

B pesyabTaTe pas/iMuHON CKOPOCTH BHINA/ICHHS COJEH KaJiblHs H
rM
MAarHusi OTHOLIEHHE r—cf- B BOjJe H3MEHSETCS, H IO HEMY MOXKHO
CYIMTh O MeTaMop(u3aLHH HEKOTOPBIX THIOB YIJIEKHCILIX BOJI.
Vi3ameHenne cocTaBa MOpCKOi BOJIBI MPH MOBBIILIEHHH €e KOHIIEH-
TPAUHH NOKa3aHo Ha pHc. 97. JlnarpaMmbl N0KasslBaioT, 4TO B Pe3yJib-
TaTe KOHIEHTPHPOBAHHA MOPCKOil BOABI, C yMeHbllleHHeM ee ofbema

or 1000 no 16,2 cx3 wu BunageHus coseii oblias MHHepaJH3alUA
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:

BOJbI yBesqHunsaach B 10 pas, a THN BOALI H3 XJOPHIHO-HATPHEBOrO
nepelues B XJOPHAHO-HAaTpHeBO-Maruuesnlii. Cieayer o6paTuTh BHU-
MaHHe Ha TO, YTO NMPOCTHIM KOHIEHTPHPOBaHHEM He 00pasyloTesa XJo-
PHIHO-Ka/IbLIHeBO-HATPHEBbIE BOJILL, OOLIYHO 3aJleraiolliue B rIyGoKHuX

YacTaX CTPYKTYP.

7 2 3 4 5
0. § S S0 I'_?

O N N W 'Y
N § % §é §/
\'L: Naj §}:th %Nﬂ El. %

K §*K §fK \Nﬂ.

§ § §+K HE
N NJ N a

Claag S0 CloopSlgs |\, ClasS0%s | ClgS0E | CligS0%
35Nu-,5Mg,-,C03 "(]Nc;,,gh)tgn[fu.3 8 Nazg Mg s %"Nu_r,aMgw 35“”95!. Nagz

rho (g2 088 086 069 0,46

rCl

Puc. 97. MameHnenHe XuMMHUECKOro cOCTaBa MOPCKOH  BOJBI NpH yBeaHue-
HHH €€ KOHUEHTPJUHH

I — mopckas soxa (1000 cu”): 2 —Ta e BOAA, CKOHUEGHTPHpOBaHNag a0 245 cu';

3 — 10 e 10 95 cu? 4 — 1O we 20 39 ca?; 5 — 10 Ke A0 16,2 en?

KonnonaHno-xumuueckne mpoueccel. [IIupokoe pazsutue B npupose
npouecca o6MeHa KaTHOHOB B MOrJIOLLAIOLIEM KOMMJeKce nopos Obl1o
BnepBble orMeueHo pycckuM yuensiM K. K. leappoiiuom. O6men kaTho-
HOB DeryjHpyercsi eMKOoCTbio morJsoileHusa. OcobeHHo GHICTPO H aK-
THBHO OH TpOTeKaeT B TJHHHCTHIX MENKOAHCIEpPCHEIX NOPOAax.
B pesyibrate o6MeHa KaTHOHOB 06pa3yioTcs Cy/bhaTHO-HATPHEBLIE
(rnayGepoBble), rHApOKapGOHATHO-HATpHEBble, KapGoHATHO-HATPHE-
Bble (COJOBBIE) H XJIOPHAHBIE KaJbLHEBO-HATPHEBbIE BOJEL

[Tpouecc HaKOMIeHHs] OCAJKOB B MOpE COMPOBOXKIAETCH H3MeHe-

.~ HHEM COoCTaBa MOPCKOH BOJBl ¢ OGOramieHHeM ero HOHaMu Cata

oGennennem wonamu Na©T u SO; ~. D10 usmenenne o6bsACHAETCS Te-
peMelleHHeM TIJIMHMCTOrO MaTepHasa ¢ Cylid, ThAe OH HaXOIHJcs
B DaBHOBECHH C ee BoAaMHu (B nocsenmnux npeodaanaer Ca), B mope,
TZle OH NPHXOAMT B PaBHOBECHe C MOPCKOHl Bojoil (B Heill mpeoGJsa-
naer Na): !
2NaCl - Ca** 2 CaCl, 4+ Naf .
(aacopb.) (aacopb.)
B npouecce o6MeHHON afcopGUHH KaTHOHOB COJEPXKaHHE KaTHO-
HOB B MOpCKOii Bojte npfiGamKaercs K COAEPKAHUID KATHOHOB, XapaK-

rNa
TepHoMmy Aasi BoA cymn. OTHomenue —¢j CTAHOBHTCs MeHblle 0,85.
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B coBpemeHHBIX yCJOBHSIX 3TOT npollecc HaGaiojaercd H B NpPH-
MODCKHX O3epax.
A. H. Bynees mpH onpeJie/IeHHH Hanpas/iedns oGMeHHO-afACcoOpGUHOHHBIX npo-

leCCOB HMCXO[MT H3 YPaBHEeHHil DaBHOBECHA HOHOB W NpaBHia, COTMACHO KOTO-
poMy ofMeH Kam[10# Napsl KATHOHOB HE 3ABHCHT OT NPHCYTCTBHS IDYTHX,

pe
INe aE/
ZCa*+
(Ha aaune) a
s o |
4 N e
¥ =S ™A
Aal! 8 e
1 i 1 - J e
g a 5, -— a) vc—?m'a ki
Apecxwe Joder cywu foda okeara

Puc. 98. MamMeHenne coctasa MOpPCKHX BOL B mpouecce ofmeHa
katuonos (no A. H. Byueesy)

Ins pasnosanentamx monos, mampumep Mg™t u Ca**, sro ypasmenne
HMeeT BHA:

ng++=K, cMg++ )
xCatt eCatt
A5 pasuosanentHmx, nanpumep, Nat u Ca™™:
xNat oA
———— K /-— '
VxCatt ¥ cCatt

rae xMg**, xCat®, x Nat — kosuwectsa  amcopGupoBamubix KATHOHOB
(06biyHO OHH BLIPAKAKICA B  MHANHCPAMM -
skBHBanenTax Ha 100 2 MouBBI WMAM TAHHDI);
c¢Mgt*t, cCat?t, ¢Nat — konuenrpaunn wonos B paBHOBECHOM pacTBope
(B MHAAHrpaMM-IKBHBaleHTax Ha 1 4);
K’ — xoahduunent, wam KOHCTAHTA, PaBHOBECHS,
IMponecc obMenHo#i agcopluuH KAaTHOHOB MOXHO NpEACTABHTb Ha rpaduke
(puc. 98).
cNat
Ha ocu aGeumce oT/0MKeHO (He NpPOMOPUHOHANLHO) OTHOmEHHE —r————
¥ cCat+
B pacTBOpax peuHHX BOA A H OKeaHWuecknx B; Ha OCH OpDAHHAT — OTHOMIEHHE
xNa*
afcopOHPOBAHHEIX HOHOB Ha T/IHHE V—Cf“;;. [pamas K’ orseuaer koucramre
xCa™=
paBroBecus. Ha sToft mpamoft MOMXKHO BHIETHTH OBe TOWKH: A’, KoTopas coOT-
BETCTBYeT DAaBHOBECHIO, CYLIECTBYIOlUleMy B npecHoli sBoas, u B’, oTBewamouyio
paBHOBecHI0O B MOpCKofi Boje,
Tlepenoc raudel ¢ cymd B Mope H30Gpamkaercs nepemMemenuem TOukH A’
B Touky A”. CHcTeMa CTaHOBHTCS OueHb JlajekOd OT CYUIeCTBYIOIIEro paBHOBe-
CHSI; B pe3yabTaTe BO3HHKAeT NpOLeECC nepepacrlpelie/leHHs KaTHOHOB, B Xoje
Na* xNat
e OMERBIIRETCH, 8
¥ cCat++ y V xCat+

KOTOPOTO

BO3pacTaerT [0 TeX mMOp, TOKa
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Touka A”, cmemasich BJeBO BBepX, He HocTHTHeT mpsamofi K’. Uem Gonbwe ran-
HHCTOro BelecTBa NOCTynaer B BORY, TeM faJjbiie no nytH oT B Kk A’ mnepeme-
IAeTCsl TOYKA PaBHOBECHS @, MPHHHMAS MOJOMKEHHe dj, @y H T. 1.

ITpouecc o6menuoi ancop6iu KaTHOHOB B OOJbLIHX Macuitabax
HOJI2KeH OblI NPOSBJIATLCA B re0/IOrH4YeCKOM NMPOILIOM B Me/IKOBOAHBIX
MOPSIX 3TOX INHPOKHX TPaHCIPeccHH.

OGpatHHil X0x MeTaMOp(H3alUHKH BOJ BO3HHKAeT B 3MOXH perpec-
cHif. B cokpamamoomuxcsa octaTouHblx 6acceiiHax Mopsi cofHparoTcs
COJIH, CMBIBaeMble aTMOC(epHBIMH BOLAMH C TIOBEPXHOCTH OGHa-
JKAIOIKXCA MOPCKHX OCAKOB, co6upaloTca ajcopOUpoBaHHbIE B ocal-
Kax #Housl Nat. OOMeH KAaTHOHOB TIPOHCXOAMT MO CJejylolled
cxeme

CaSO, + Na:_!' < Na,SO, + Cat+;

(aacop6.) (aacopb.)
Ca (HCOy), + Naj} 2 2NaHCO,; - Cat+,
(aacopt ) (ancopb.) -

Bonbl mofo6HBIX OCTATOUHBIX MOPCKHX GaccefiHOB mepexoisT B
THN XJIOPHAHO-CY/Ib(ATHHIX HJH XJIOPHAHO-THAPOKAPGOHATHLIX HAT-

r Na
PHEBBIX BOJ C OTHOLICHHEM —— >

OnHcaHHEe THMB TPHPOAHBIX BOJ B BHJIE CeIHMEHTAUHOHHBEIX
mepexoiAT B cTpaTHcepy H yAepKHBaloTCa B ocankax. MameHenus
pPacTBOpOB B MOCJENYIOIEe BpeMs CYLICCTBOBAHHS MOPOMILI JOJKHEI
6bITb CPAaBHHTE/LHO HE3HAUHTEbHBIMH B CBfI3H C 3aTyXaHHEM H TOPMO-
KeHHeM GHOJIOrHYeCKHX IPOLEeCCOB.

ITpouecc npoMbIBaHHs OCALOYHLIX MOPCKHX MOPOJA, BO3HHKAIOUIHA
C MOMEHTa 3aMellleHHst CeJIHMEeHTALHOHHBIX BOJ aTMOc(hepHbIMH, NpH-
BOIUT K AH((Y3sHOMY BHIPAaBHHBAHMIO WX HOHHBIX KOHLEHTpPauHMil.
O6mas MHHepaiu3alus OOPA3yIOMIMXCA BOJX BHILIETAYHBAHHS TIO
Mepe Xoja mpollecca najgaer, H npeo6aajfaiollee 3HaueHHe B pacTBope
npHoGpeTaloT HOik MaJopacTBOpHMEIX coseii: CaT,80; ~, HCOj.

MuxkpoGuonoruueckue npoueccsl. MuKkpoGHOIOrHYECKHE MPOILECCHI
HMEIOT OrpOMHOe 3HayeHHe 115 npeobpa3oBaHus COCTABA MOJA3EMHBIX
BOJI.

B OKHCIHTENBHHIX YCJIOBHAX OGOMBINYIO POJb B 3THX TMpoueccax
Arpator aspobHble Gaktepun. K HuM B mepByio odepeib OTHOCHATCH
cepo6GaKkTepHH, OKHCIALIHE CEPOBOJOPOA H Cepy /0 CepHOM
KHCJOTHL (OecuBeTHble HHTuaThle GakTepuH, GeclBeTHble KOPOTKHE
¢dopmul, nypnypHeie Gakrepun). Kak moxkasan C. H. Bunorpaackuit
eute B 1887 r., okuc/IeHHe cepoBOZOPOAA [0 CEPHOM KHCJIOThI MPOUC-
XOAuT myTeM o6Gpas3oBaHHsI Cephl, BPEMEHHO OTJaraiouleics B Te.de
9THX OaKTepHH, no cjaexyiouleii cxeMme;

9H,S + 0, - 2H,0 + Sy;
Sy + 30, + 2H,0 — 2H,S0,.

O6pasyomasen B mepBoif (hase cepa OTKNAAHBAeTCd B BHIE
CHJILHO NPEeJIOMJSIONHX CBeT BKJIOYeHHH («KanesJbku») B NpOTO-
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niasme GakrepHit u coobIlaeT 3THM OpraHu3Mam XapaKTepHBIIl BHJL.
Cepnas KHCIOTA HeHTpa/H3yeTcsl YIVIEKHCJBIMH COJAMH, OOBIYHO
MPHCYTCTBYIOILMMH B BOJe, H B BHAe CEPHOKHCJBIX COJIel Bhije-
JIITCH HapyKy.

Cepo6Gakrepun npH 6J1aronpHATHBIX YCJIOBHSX MOTYT Crnoco6CTBO-
BaTh 06pa3oBaHHIO 3HAUMTENbHLIX 3anexeii cepw ([larecran, Cpen-
HAAs Asus).

Henesobaxtepuwn no Bunorpanckomy, npencraBiasioT co-
Goit HuTYaTBle (DOPMBI, B OPraHM3MaXx KOTOPLIX OTJaraercs THAPAT
OKHCH JKenesda, ofpasyiomuil Goabliue cKomeHusi. Brnepsule KineTku
xenezobakrepuit onucan H. I'. Xononustit. On ykasan, uto B nporo-
niaasme Gakrepuit o6pasyercs ruaporens Fe, (OH)g, KOTOpHI BhiAe-
JsieTcs Hapy:Ky B BHIE SKCKDEMEHTa [0 CXeMme:

9FeCO; + 3H,0 + O - Fe, (OH); + 2C0O, 29000 xa.

JKenesoGakrepun crmocoGHE Takke oTNarate Mapraren. Orwme-
4eHO, UTO GOJBIIMHCTBO Kese300aKTepuil CBA3aHO C XOJOAHBIMH BO-
JlaMH, XapaKTepH3YyIOIUMHCs TemnepaTtypoii ot 5 go 10°.

/Kesneso6akTepHH OTMeYaJHCh TAKKe B CONIEHRIX BOJlax, HANpHMeD,
B Crapoit Pycce (no B. B. Ilepdnunnesy) u B Mopsx.

Cpenn BOCCTaHOBHTE/NBHBIX (aHa3poGHEIX) mpoueccoB HauGosee
BAXKHBIM H LIHPOKO PACITPOCTPAHEHHBIM IIPOLIECCOM SIBJSIETCS MpoLece
decyanbdparusanuu soa B pafionax medTsaHelx Mecropokie-
HUi1 U3MeHeHHe cOCTaBa BOJ, B GOJLILNOH cTeneHH 3aBHCHT OT Npolecca
JecyabdaTH3aium.

Jnsi GHOXHMHUYECKOro BOCCTAHOBJEHHS CYJIb(HATOB HeoGXOIUMO,
yToGHl B pacTBOpe OLlL10 opraHuyeckoe BemecTso. Ilpouece necysn-
¢aTH3aluH B BOCCTAHOBHTEJBHEIX YC/JOBHAX MPOTEKAeT MO cXeMe:

SO; ~ 4+ 2C -+ 2H,0 — H,S + 2HCO5,

KOTOpas MOKaskIBAET, UTO J/Is1 06pa3oBaHus OJHOM MOMEKYJ/kl CepoBO-
nopoaa TpeGyeTcsi OKHC/IeHHe ABYX atomoB yraepoia. Ecnu opranu-
YecKoe BelIeCTBO HaXOMWTCS B BHIe GHTYyMa, TO MepecueTHhIM Ko3(-
duuHeHTOM AJIA Nepexojia OT YrJepoJa K OpPraHH4ecKOMY BelllecTBY
MOZKHO MPHHATH YHCJ0 2.

Ko/anyecTBO cepoBofopoaa, KOTOpPOE BCTpedaeTcs B MNPHPOLHBLIX
BOJIaX, YKa3bIBAaeT Ha KOJHYECTBO OKHCJEHHOTO 3a CYET KHC/I0pOaa
Cy/nb(}aTOB OPraHMYeCcKOro BellecTBa, YIJIepod KoToporo B dopme
rufpokapGoHaTOB nepemen B pacTBop. OkaskiBaercs, MHOTHE KpyT-
Hble CEePOBOJOPOJHbIE HCTOUHHKH SKBHBAJEHTHbl He(TAHHIM MecTo-
POXIEHHAM, «CheJeHHBIM» MHKpoGaMH-aecyl1b(ypH3aTopaMH B Te-
YeHHe Te0JIOTHYECKOro BpeMeHH.

ITpu u3yyeHun BOJ He(TAHHIX MECTOPOXKIEHHH CJENYeT BEIYHCIATD

rSU4
koaddunuent necynbdartusanuu r—(sm—cT),Koropuﬁ yMeHbIIaeTcs

no Mepe NpHBIHKeHHs K HehTAHBIM 3a/1exKaM. :
Kpome npouecca mecynb(paTH3alHH, K BOCCTAHOBUTENbHBIM TMpO-
neccaM OTHOCHTCS TpoLecC NJeHHTPH ( H K a Il U H, KOTOPHI mpo-
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TEKAET NPH YYACTHH MHKpOﬁOB, pasJjaralouiHiX HETPATHI C BBIIEJNEHHEM
cBoOo/iHoro asora u o6pasoBaHHeM aMMHaka. [1poiecc HaeT no cxeme:

2N02+ 2C + Hgo - Nz + 2C03+H10-

Kaxnasa rpynna GakTepHii pasBHBaeTcsl B OnpejeJeHHBIX YCJIO-
BHAX, 6/1aronpUATHEIX HMEHHO IS AaHHOH rpynnsl. BoccraHoBHTe -
Hble MpoLecchl, 00yCIOBIEHHBIE AEATENBHOCTRIO Necy/Ib(yPHPYIOLIHX
6GaKTepHii, MPOTEKAIOT W NPH HOpMaJIbHOI TemmepaType, HO HauGoJee
uHTeHCHBHO npH Temneparype 40—50°, npm ofuieii MHHepa/H3aLUH
Boabl He Gostee 180 2/2. [Nenutpudukais HHTEHCHBHO HaeT npH Gosee
BhICOKOIl Temnepartype (65—70°) u Gosiee BBICOKOiI MHHepaJH3alHH
Bozanl (mo 300 e/2). HauGosee ycTofuMBEL K BBICOKHM TeMIlepaTtypam
(no 100°) MuKpOOH, BEI3EIBalOUIHe OGpoKeHHEe BelecTBa C BhIAeje-
HHEM TOpIOUMX ra3os.

ITpu ouenxe posiu MUKPOGOR B H3MEHEHHH COCTABa MOL3eMHEIX BOJ
Heo6X0/IHMO CTABHThb ClelHajbHble MHKPOGHOJOrHYECKHEe HCC/Ie10Ba-
HHs, KOTOpPbIE MO3BOJSIOT YCTAHOBHTH CKOPOCTH NMPOLECCOB, a TagKe
THUMBl YYacTBYIOLIMX MHKPOGOB M HMX Koauyectso. ITo pesynbratam
9THX HCCJEeJOBAaHHUil MOXKHO CYAHTh O 3anacax OpPraHWuecKkoro Bellle-
CTBa, HEOOXOAHMBIX [JIST TCUEHHSI MHKPOGHOJOTHYECKHX TNpOILECCOB,
O 3aKOHUEHHOCTH HJIH HE3aKOHYEHHOCTH TMpoLecca, O BO3MOXHOM
MOAMEIINBAHHH NOBEPXHOCTHBIX BOL W T. M.

OGorawenne NOA3EMHBIX BOJ METAJNJAMH M MHKPO3JIeMEHTaMH.
B pyIHbIX MecTOpC)KIEHHAX BMECTe C JPYrHMH CyJb()HUAHLIMH MHHe-
pajJaMH BCTPeualoTcsl CKOMJIeHHsl CepHOro Konyenana. B soHe okuncae-
HHSI 3THX MECTOPOXKIEHHH 4YacTo pa3BHTH BOALI KYMOPOCHOrO THMA
€ BLICOKHM COJlep:KaHHeM MeTass1oB H KpaiiHe Hn3kum pH. @opmupo-
BaHHe HX MPOHCXOLHMT cleAyomuM obpa3om. B 3oHe aspauuu npH
TnpocavunBaHUl aTmocd)epHOll Biaru, copepkallell KHUCJIOPOX, MpOHC-
XOAUT OKHCJIEHHE CEePHOro KoJuegaHna c o6pa3cBaHHEM CEpHOH KHC-
JIOTEL H CYJb(aToB 2KeJse3a:

FeS; + 70 4 8H,0 = FeSO, - 7TH;0 4 H,S0,.

Cyabthat xesesa IO BO3AeHCTBHEM JajbHefllero OKHCAeHHS
HAepexoauT B Cy/ab(ar OKHCH JKeJe3a M THAPAT OKHCH 7KeJesa:

12FeSO, + 30, +3H,0 = 4Fg (S0, 4-2Fe,05- 3H,0.

[Tonyyaiomasics cBofoaHasi cepHas KHCJIOTA PACTBOpSET yTJe-
KHC/BT KaJapuuit ¢ oGpasoBanneM cyib(harta Kajablusg H cBOOOSHOH
YIJIEeKHCI0THL:

CaCO, 4 H,;SO, =\CaSO4 OO0y HD!

3TOT NPOLECC ¥ NPUBOAMUT K MOBLILIEHHOMY COLEPXKanuio Ccymbpa-
TOB B MOJA3EMHBIX BOJaX.

Kucsble cy/bdaTHble BOAE 06pa3yloTCs TakiKe B BOAAX YroJibHBIX
MecTopoxk/ieHl#, B KOTOPbIX MHPHT BCTPEYAeTCH B PaCCEsTHHOM
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cocrostHHH. MHOrHe BoJBl ceBepa, 0OCOOGHHO B PallOHAX Pa3BHTHIA KPH-
CTA/VIHYECKUX TOPOJ M JEAHHKOBHIX OTJIOXKeHHMil, o6oralieHsl KeJje-
3oM. HauGonee SIPKHMH TPEJICTABHTENSMH HX SIBJSIOTCA XOJIOAHBIE
JKEJe3HCThle THAPOKapGoHATHLBIE KaJiblHeBO-MarHHeBble TPYHTOBHE
ol Kapennu, cBsizaHHEIE ¢ KOPOWl BHIBETPHBAHUS NMHPHTH3HPOBAH-
HEIX CJaHIeB («Maplua/bHbIe» HJIH «CTajbHEIE» BOMIHI).

MayueHne pyAHMYHBIX BOJ MpeACTaBiseT GOAbLION HaydHbId H
NpaKkTHYECKHIl MHTepec. DTH BOJABI MOTYT OBITb HCIOJB30BANBL B Kaye-
CTBE JONOJIHHTENBHBIX HCTOUHHKOB MeTa/i1a. Kpome Toro, 1o JaHHEIM
0 COMlepXKaHHH METaJ/JIOB B MPUPOJAHLIX BOAaX U BennuuHe pH moxHO
CYAMTH O HAJHUYMH PYIHBIX 3aJexKell, KOTophle He ObIH 00HapYIKEeHH
BO BpeMsl pasBeloK. Tak, BOMIM3M OT KMJ peajbrapa WJIH aypHIHr-
MeHTa OGBIYHO OOHAapY:KHBAIOTCA HCTOUHHMKH, Gorathle MBIIILAKOM.
Huxkenp BeTpeuaercss B BOJAaX KOPHI BHIBETPHBAHHA YJIbTPAOCHOBHBIX
NOPOJ — CEPNEHTHHHTOB, NMPHYEM MO XHMHYECKOMY THIY 3STH BOIH
rugpoxap6oHaTHO-MarHueBble. CHeKTpaJbHBIM aHaJH30M 6BLIO ycra-
HOBJIEHO 00orallleHHe HeKOTOPBIX TePMaJbHbIX BOJ IPAHUTHBIX MAaccH-
BOB JIUTHEM H TSKeNBIMH MeTaJlaMH, OcOOeHHO Ha YdYacTKax, Iie
nojJ3eMHble BOJABI, OO/ajfalolife arpecCUBHBIMH CBOHCTBAMH, OMBI-
BaloT BMemiamoiue nopoasl (Bocrounwit Kasaxcran). ®@rop obuapy-
JKeH B NPECHHIX MNOA3EMHBIX BOLAaX KAMEHHOYTOJbHBIX OTJOMKeHHi
MocxkoBekoro apresmanckoro OGacceiiHa, Tle HMeEIOTCS CKOIMJIEHUS
(hropHcTOro MHHEpaJsia — PATOBKHTA.

Bce 310 mokaseiBaer, YTO M3yueHHe NPUUHH cOoralieHHd I10/3eM-
HBIX BOJ MeTaJIaMH H MHKDO3JeMEeHTaMH N03BOJISeT TAy0Ke MOHATH
ycnoBus X cdopmupoBanus. ! He Bcerma, BcTpeTHB BOAy, oforaileH-
HYIO META/NIaMH /M MHKPO3/JIeMEHTAMHE, MOYKHO CBSI3bIBATH €€ MPOUC-
X0XJIEHHe C MarMaTHYecKHMH I[pOLeccamMu, Kak 3TO CTPeMHJHCH
Jle1aTh CTOPOHHHMKH I0BEHHJIBHOH Teopuu. BoJsllyio posas B oforalue-
HUH HMIpPalOT MPOLECCH, NMPOTEKAIONHe B KOpe BLIBETPHBAHUA TOPHBEIX
MOpoJ, B YACTHOCTH GHOTEOXHMMHUYECKHe TPOUECCHI.

Oco0eHHOCTH METOIHKH MHAPOreoXHMHYeCKOro
H3YYeHHs] TOPHBIX MOPOJ,

Bonpocer ¢opMHpOBaHHA TNOA3EMHBIX BOJ Tpe6yloT BecbMa Tia-
TEeJIbHOrO M3yYeHHs He TOJbKO XHMHUYECKOTrO COCTABA MOA3EMHBHIX BOJ,
HO M COCTaBa FOPHBIX MOPOJ, @ TAKKEe HCTOPHH PA3BHUTHSA TOrO pailoHa,
B KoTOpoM (OpMHpyeTcs MaHHasi Noj3eMHasl BOAA.

Uro6sl MOMYyYHTH MPaBHJIbHOE NMPEACTABJIEHHE O FOPHOI Mopoae M
TexX ee 0COGEHHOCTSIX, C KOTOPBIMH CBfi3aHO (HOPMHpOBaHHE XHMHUE-
CKOr0 COCTaBa TMOA3EMHOH BOJBI, HEJb3si OrPAHHYHBATLCS TOJBKO
BaJIOBLIM aHAJH30M ee WJIH MHHepaJOrH4eCKMM H3yUeHHeM CKeJeTa
MOPOJIBI MK K& TPOM3BOACTBOM BOJHEIX BHITSIXKEK M3 mnopoa. Heo6xo-

! Bonbmwofi wHTEpec AN THAPOTEOJIOTOB, H3YJAlOUIHX PafiOHBl PYAHEIX TOJE3-
HHIX HCKOMaeMEIX, TpejlcraBnfer knaccnueckast Monorpadms C. C, CmupHOBa
«30Ha OKHCNeHHS DYAHEIX MecTopoxKieHui». B stofi paGore npuBoasres cmefe-
HHA O TOA3eMHHIX BOJaX, 0GOrallleHHBIX Pa3/IHYHBIMH MEeTaJLlaMH.
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MO YCTAHOBHTB COCTAB NPHPOJHBLIX PACTBOPOB, KOTOPHIE TPOMUTHI-
BAIOT IOPOJLY.

. B cBsisu ¢ atum A. H. ByneeB npexanaraer BBecTH MNOHsATHe 0O
HOHHO-COJ @BOM KOMIVIEKCE TOPHBIX TNOPOA. ITOT KOMINIEGKC
00yCJIOBIHBAET MHHEPAJIH3ALHIO TIPHPOAHOI MOJ3eMHOI BOABI H Npe-
cTaBisieT cofoii CyMMY HOHOB M MOJIEKYJI JIerKOPacTBOPHMBIX coJeii,
pacnpejie/leHHLIX B nopojie B (hopMe HOHHO-MOJIEKYJIAPHOro pacTBopa,
ancop6HPOBAHHBIX HOHOB M KPHCTAJLIOB coJeit.

MeronnKa H3yueHHs] 3TOTO KOMIVIEKCA JOJIKHA UCXOAUTh H3 Heol-
XOJIMMOCTH TIOJIy4YeHHs] MCTHHHOIO NpEACTaBJEHHS O HEM, a He HCKa-
JKEHHOTO B pe3yJibTaTe ero paspylleHHs NPH aHaIH3e NOPoJd H BOZ.
K coxaneHHio, HMeIOUIHA NIHPOKOe pacnpocTpaHeHHe B NPaKTHKe
MeTOJ{ BOJHHIX BHITAJKEK He JaeT BO3MOMHOCTH MOJYYHTb NPABU/Ib-
HOe NpeJCTaBjJeHKe O COCTaBe BOJ, MPOMHTHIBalOWMX nopoxy. Ilpu
BblllleJIAYMBAHUH B PACTBOP MOTYT MepeXoJHTb BOJHOPACTBOPHMBIE
cosiH, Kap6oHaTel (B BHAe ruzpoxkap6onara), cyab(aThl U XJIOPULH;
YacTO 3TH aHHOHBI CBSI3AHBI C KaJbllHeM, KOTOpHIi, o6aanas GoJbliei
CMOCOGHOCTBIO K TOIVIOUIEHHIO, BHITECHSIET TOIVIOWIEHHBI HATPHIA H3
rauH. B pesyabrare BoaHAas BHITSIKKA, Cle/aHHAA H3 JAaHHOI NOPOAHL,
no cocraBy Gyaer ruipokap6oHaTHO-CYAbthaTHO-X10PH/IHO-HATPHEBOM,
B TO BpeMs KaK 3aK/IOYEHHBII B NOPOJE pPAacTBOD OTHOCHTCH K XJIO-
pHAHO-HaTpHeBOMY THNY. Kpome TOro, pasHbie nopojbl B pesyJbraTe
NPOMBIBAHHA MOTYT NATh CXOAHBIH COCT@B BONHBIX BBLITSXKEK.

HyHO uMeTh B BHAY, 4TO JayKe CyXHe Ha BHJ KepHBI TOPHBIX
MopoJ, IPOMHTAHE IPHPOAHBIM PACTEOPOM TOH HJIM HHOII KOHLEHTpa-
uuH. YacTto npyu BEICHIXaHHH KEPHOB HA MX NOBEPXHOCTH MOABJSAIOTCH
COJIeBbIe BHIIBETH, a OTHOCHTE/IbHO BBICOKAs 3JEKTPONPOBOAHOCTL
KepHOB, OTMeYeHHasi B COCTOSIHHH eCTeCTBEHHOH BJIaX<HOCTH, Pe3Ko
nanaer. Mccenosanus yaenbHOit 3JeKTPONPOBOAHOCTH HJIOB TOKa-
SLIBAIOT, YTO OHA BO3PACTAET MPOMOPUHOHAJLHO COAEPIKAHHIO NMPOMH-
THIBAIOLIEr0 PACTBOPA M 3aBHCHT OT €ro COJIEHOCTH. .

Takum o6Gpasom, H3y4YeHHe ECTECTBEHHON B/aX{HOCTH MOPOI B~
JISIeTCsl OJIHOH M3 OCHOBHBIX 3aJau NpH OLEHKEe HOHHO-CeTleBOro KOM-
nJIeKca TOPHLIX TMOPOA. . :

OnHHUM H3 BO3MOXKHBIX KOCBEHHEIX METONOB OMpeJesIeHHsT KOHIeH-
TPAlMH HEKOTOPEIX HOHOB B pACTBOpE, NPOMHTHIBAIONIEM MOPOLY,
SIBJIAA€TCS H3BJIEUEHHE BOJOI H3 MOPOJKl BCEX PACTBOPHMBIX COe/HHe-
HHUH C TMOCHeyIOUHM [epecyeToM MNOJYYeHHBIX pe3y/bTaToB Ha TOT
o6beM pacTBOpa, KOTOPLI CONEPIKHTCA B NMOpPOJie B eCTECTBEHHBIX
yc/0BHAX 3aneranud. lna onpenenenus obbema pacTBopa, YIAEPKH-
BaeMOoro Mopojoi, MOMHMO OOIIEro Cofep:KaHus BOJbI, HeOOXOAHMO
YUHTHIBATb B OTAEJbHOCTH BOAY CBsisaHHylo H cBoGoaHYI0. OnbiThl
NOKa3hiBalOT, 4TO YacTo, ONpeAessiss He3HAUHTeJIbHOE KOJHYECTBO
BOJIHOPACTBOPHMBIX coJiell B BOIHOH BHITSIXKKE, MBI H He MOJ03peBaeM,
YTO MOpPOAa INPONHTAHA BHICOKOMHHEPAJIH30BAHHOH BOMOM.

, B cayuae KapGoHAaTHBIX MOpoX, He colaeprallux ajacop6uposaH-

HLIX MOHOB H _KDPHCTAJJIOB JIErKOPAaCTBOPHMBIX COJIeH, cocTaB BOAHOI
BHITSIXKKM OyZeT Majlo 3aBHCETh OT KOJHYECTBAa MPUIHBAEMOl BOIH,
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Xora oO6Iias KoHUeHTpauus pacrnopa Oyger usMmeHsatbesd. Ecau mo-
pojia colepKuT anacopGHpoBaHHBIE HOHBI H KPHCTAJbL JIErKOPACTBO-
PHMBIX COJIeif, TO COCTAaB BOJHOH BBHITSIKKM Kak Mo ofuieil MuHEEpaj-
3allHH, TaK W N0 HOHHOMY cocTaBy, Gyler H3MeHsATbCS B peayJbTaTe
HapylLIeHHs paBHOBECHH, CYLIeCTBYIOIIHX MexAy KHAKOH H TBep/oii
¢azamu. B pactBOp mnepeiiiyT HOBBIE KOJHYECTBA DPaCTBOPHMBIX
coseit w3 TBeproil (aswl (rumc, kapOGoHATE), & OIHOBAJEHTHbLIE
KaTHoukl Gyayr necopbupoBarbcsi. PacTtBop Oyaer H3MEHATHCS TeM
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Obvew omwamoza pacmiapa

Puc. 99. I'paduk H3MeHEHHS KOHUEHTPALUHH OTHKHMAae-
MOTO pacTBopa B mpouecce nasaenna (no A. H. Bywe-
esy, [. A. Kpokosy u E. B. Penrapren). A\np —pas-

HOCTh MOKa3aTteneu npejoMAeHHda JAAaHHOro pacraopa
W YHCTOH BOIBI, XapPaKTePH3YKOLIAA MHHEDAIH3AUHIO
pactoopa
Gouibiue, yem Gosblne npubGasnasiercsi Bogwl. CrenoBaTelibHO, NPH He-
3HAYUTENbHOM NpHOABJIEHHH BOJLI MOMKHO JO HEKOTOPOH crerneHu
NpHOJIH3HTECA K COCTaBY €CTECTBEHHOTo pacTBopa, COJepKallerocs
B MOPOZE.

« Bonbuioii HHTEpec MPEeNCTaB/SET METOX OTHKHMAHHSA MPUPOIHBIX
PacTBOPOB MOLIHBIM IpeccoM NpH GOMBINHX JaBJEeHHAX, OMHCAHHLIH
A. H. byneesniM, IT. A. Kpiokosuim 1 E. B. Penrapren.

« DTOT MeTOJ OCHOBAH HAa TOM IIOJIOXKEHHH, UYTO OCAaJKH MOPCKHX H
KOHTHHeHTAJbHLIX GaccefiHOB, mepexoas B cTpaTHcdepy, MOCTeneHHo,
NOJ, AaBJeHHEM BHIIIEIEKAIHX TOJIIL OTAGSIIOT YAep:KHBaeMble HMH
pactBophl. B npenenax crpatucheps! naBieHune, HCIBITHIBAEMOE MOPO-
namu, nocturaer npumepuo 3000 xe/cm?; B n1a6OPaTOPHLIX YCJIOBHSX
3TO jaBaeHue Mozker GuiTh nosemeno ao 10 000 xke/cm? u Gonee. Dto
JlaeT BO3MOXKHOCTb TMOJHOCTHIO BBIKATh PacTBOPHl H3 OCAJ0OYHBIX MO-
POL C LeNbI0 H3YUEHHS MX KOJMYECTBa H COCTaBa.

OnbITH MO0 OTXKHMAHHIO PACTBOPOB M3 OCANOYHBIX TOPHBHIX MOPOX
MOKAa3kIBAIOT, YTO IO Mepe YBeJHYEHHs HArpysKH MHHepaJH3alus
PacTBOPOB NMOHHXKAeTCs, NpHUeM KOHLEHTPAalHs OTAeJbHLIX HOHOB, 3a
HCK/IIOYEHHEM XJIODHIOB, Takxe manaer (puc. 99). Ilonuxkenue 06-
lieif MHHEpaJH3alMM pacTBOpa MO Mepe VBeJHUYEHHs JaBJeHHS
MOXKHO OOBACHHUTH Pas/HUHBIMH NpuiuHamu. [Ipexne Bcero BO3HH-
KaeT MEICAb O TOM, YTO NpH GOJBIUHX NABJIEHUAX HAUHHAIOT OTIKH-
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MaThcsl Gosiee MPOYHO CBA3AHHBIE BObI, He COJeprKalllHe XHMHYECKHX
komnonentoB (Mosnekyan HyO). Ho He uckmoveHa Takike BO3MOX-
HOCTb, 4TO 3/1eCh IPOHCXOMHUT «3(h(eKT PuIbTPaLHH», CYIHOCTE KOTO-
poro 3akJiouyaercs B TOM, /

YTO MPHU JBHIKEHHH TPHPO,L- k\\\\\\\\\\\\\\\\\\w

HOrO pacTBopa yepes MOpH- N

CThle Cpeabl pPacTBOpeHHoe \
-

BEIIECTBO IpPH onpenefeH-
HBIX YCJIOBHAX OTCTAET OT
g

pactsoputeas (. C. Kop-
KUHCKHE, 1947).

TMpuGop AnA  OTIKAMAHHA
pactsopoB (puc. 100) umeer cae-
nywoulee ycrpoiicteo. B Toacro-
CTeHHbII TOALIE CTaloHON UH-
JIMHAP, € BHYTPEHHHM JHaMeT-
poMm 3 cM, BKNaabiBaercs certya-
Tas cTalbHas NMJIACTHHKA W CHH-
3y noa Hee rpHGOK, BEPXHAA MO- J)
BEPXHOCTL KOTOpOro cHafxena ! ) y—
pajHaibHEIMH  KOHLEHTDPHUECKI- i
MH Keno6aMH, a B cepelHHe
HMeeTcsl OTBepCTHe JJia CTOKa V)
OTXKATOro pacTBopa,

Linnuaap sMecte ¢ rpubKoM
YCTaHABJHBAETCA Ha MOACTAaBKe,
cHa(xennofl oTBepcTHeM A
ctoka, [Tosepx ceTyartoil naacTHH-
KH B IHJIHHAD BKAAJALIBAETCH Mel-
Hasl «€eTo4Ka H JHCTOYeK (uab-
TpoBa/JbHOH OyMarW, a cBepxy
HacbilaeTca CJI0f YHCTOTO KBap-
LeBOro 1ecKa, KOTOpeIfi 3aKpsl-

=N

Puc. 100. Cxema npubopa ansi OTIKHMAHHS

BAeTCSl BTOPbIM KPYKOYKOM Qiub-
TpoBaasHoit Gymarw, ITocae sto-
ro UWJAHHAP 3anonnsieTcd TIVIH-
HO/l, noBepX KOTOPOH 3aKnaanl-
BaioTcs peszuHosas u ¢ubposas
NPOKAAAKH H, HAKOHEll, MopLIeHs

PACTBOPOB M3 FOPHHIX NOPOA HOL 60Jb-
muM nasaenueM (no I1. A. Kpioxosy)

[ — MAOLIAAKH FHAPABAHYECKOro npecca; 2 —mop-
wenb; 3 — uuaunap; 4 — dubponra nrnké:n:
& — peawnoBuie npokaanku; 6 — cetka c nombuied-
HWM Ha Hell MeK1y (HABTIOBAABHLIMH JHUTKAMH
KBapmenms neckosm; 7 — rpubok; & — noacrapka

o cnasnuBanudA. B Takom Buie
npHGop ycTaHaBAHBAGTCA lla MJOMAJKe Tmpecca (B KayecTbe HCTOUHWKA JaBJCHH:
TpUMeHsieTc THAPaBJIHUECKHH mpecc).

B Gokosoe ortepcTHe nOACTaBKM BCTaBasieTcs TpYyGouKa, COETHHSIONIAACH
C NMpHEMHHUKOM, KOTOpPHIl cHaGyKeH BOASHEIM 3aTBOPOM; NOC/AELHHI NpeloTBpailaeT
H3MeHeHHe KOHUEHTPAUHH BBUIEJSIOUIHXCS PAacTBOPOB BCJAGLCTBHE HCMAPEHHSL.
K npeccy npucoenussercss aBTOMaTHYECKHHl Peryaarop AAs NOLAEpMaHus 3adaH-
Horo pasnenus, PactBop coGupaercsi OTAeNbHBIMH (PAKUHAMH NpPH PasIHUYHBIX
pasnenusix. OmkuManne Kawzoro o6pasua npom3soiutcs B Teuenue 3—d4 nuedt.
ﬂ.ﬂﬂ CPAaBHEHHS NMPOH3BOAATCA AHAJH3bLI BOJAHBLIX BLITAXEK H3 TNOPOA MOCJAE OTAKH-
MaHHS PAacTBOPOB H B €CTECTBEHHOM cocroaﬂm’

MeTonOM H3YUeHHs1 OTKATEIX PACTBOPOB C ONMpEJeJeHHeM MaKpo-
n MuKpo3JemeHToB B. B. Kpacuuieroii yaanoch J0KasaTh, 9TO HJO-
BEIE pacTBOPHI M3 TpeTHuHHLIX ravH CeBepHoro KaBkasa npeacrasasior
co6oil BHIOH3MEHEHHSIe BOIKI MOPCKOrO THIA, a He BOJAH Bhiliesa-
YHBAHHS.



F'arasa 12

KJACCH®HKAILIHA NMOA3EMHBIX BOJI

Onnum W3 HauGosiee CYLIECTBEHHBIX BONPOCOB T'HIPOreoJIOrHH
ABJAeTCSl KJaccHdHKauus NOA3EMHBIX BOJ, TaK KaK BhiiejeHHe 3
YyTOYHEHHEe ofpeje/leHnii OTAENbHBIX THNOB IMOA3EMHBIX BOJ, HECOM-
HeHHO, o6Jieryaer WX H3yueHHe H HchoJb3oBaHMe. K cokasenuio, 10
HAaCTOfLLEro BpPeMEeHH OTCYTCTBYeT oDIUenpHHATAS THAPOreo/OorHue-
CKasi TEePMHHOJOTHS H YacTO OJHH H TOT K€ THI MOA3eMHOil BOJHI
B pa6oTax pasJHYHEIX Hcc/edoBaTe]ed HasbIBAeTCA MO-PasHOMY.
TpynHocTh pa3paboTKH KaacCH(UKALHHA 3aKJII09aeTcs B TOM, YTO MO~
3eMiible BOJIbI BCTPEYAIOTCH B 3eMHOI KOpe MOYTH MOBCEMECTHO, 3aJe-
raloT B CaMBIX Pa3HOOGPAa3HBEIX re0JOTHYeCKHX VCIOBHSX H, KpoMme
TOro, HaXOAATCHA B JIHHAMHYECKOM COCTOSIHMH.

He sanaBasick nenblo OXBATHTH BCe CJYUaH HaXOMKAEHHS MOJ3eM-
HBIX BOJ, B 3€MHOH KOpe, aBTOp CUHTAeT HeOOXOMHMBIM NpeiKIe BCEro
CHCTEMATH3UPOBATH MOA3EMHbIE BOJBI, 06pasyloliue cKoleHus B 6ac-
ceilHaX H TOPH30HTAX, KOTOPLIE MOTYT CJAYKHTb OOBEKTOM MpaKTHYe-
CKOrO MCIOJIb30BaHHA.

Tak Kak KiaccH(MKAaIMM TMOJ3eMHBIX BOJ M0 XHMHYECKOMY CO-
craBy OGLUIM PACCMOTPEHLI paHee, B HACTOfAIEH TJaBe IJIaBHOE BHH-
MaHHe yjelsiercs YCJOBHSIM 3aJleraHds MOA3eMHBIX BOJ.

IlepBass momeiTKA [aTh CBOJHYIO Kia4acCH(HUKALMIO ITO3EMHBIX
Bosl B CCCP 6nlna npeanpunsra ['eosoruueckum komurerom B 1928 r.
(A. M. J)Kupmyncknit u A. A. KosuipeB). B srofi knaccubuxannu
(Ta6a. 39) nox3eMHEIe BOAHL Pa3feNslOTCS MO NPOHCXOKAEHHIO H,
KpOMe TOro, 1O THIPOTe0JIOTHYECKHM M CTpaTHrpacdHYecKuM npu3Ha-
KaM. B Heii oTpakeHbl OcOGEHHOCTH Pa3JHYHBLIX THIOB BOJX H CaHH-
TapHO-TeXHHUecKue TpefoBauusi K HHM. [Jocaemuue yIHTHIBAIOTCS
pacusieHeHHeM KaxK[IOH TIpynnel BOJ HAa NJAAaCTOBHE BOJH,
GuABTpYyIOmMHKECH H CaMOOYMILAIONIHECS B CJIOAX OCAZOYHHIX MOPOZ,
H NMOA3eMHLE BOJLOTOKH, B KOTOPHX Bojaa HauboJsee J10-
cTynHa 3arpsanenuio. OQHAKO B HacTosAlee BpeMs 3Ta KaaccH(HKa-
LHA HMeeT TOJbKO HCTOPHYECKHIT HHTEpec.

b. JI. JInukoB ocofoe 3HaueHHe MPUIABAJ PACUNEHEHHIO TOI3eM-
HBIX BOJ B 3aBHCHMOCTH OT NOJIOXKEHHA HX Bbllle HWJIH HHKe Gasmuca
spo3ud. K BozaMm, pacrnosoxKeHHHIM BhIlle Gasnca 3p03HH, OH OTHOCHJ
BEpPXOBOAKY H TPYHTOBHIe BoIbl, HMXKe GaanWca 3po3un — Gojee ray-
60KHe TPYHTOBble W HanopHble Boabl. Bce 3TH Boaml OH HasbiBail
BaJO3HEIMH BOJAMH Mnosica BhiBeTpHBaHHSl. Hike pacnosaraioummiics
MeraMopduyeckuit nosc, no JIMYKOBY, 3akaiouaer (peaTHYECKHE
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Knaccudurauua noasemunix Boa (mo A. M. Xupmyuckomy u A. A. Kossipesy)

Ta6awna 39

[To reHeTHueCKHM MPH3HAKAM

IMonaem-
Hble BOJBI

I Muduaptpaunonnste
Konaencauunouusie {
| Hndaoaunorusie

MarmatHueckue {

MerT!
Bakoosiis MeteopHbie

[Teppuunsie
Bropuuuble
[Openuabupie ¢ Jlernapatauuonusie
CHHTeTHYeCKHE

KounaeHcaunoHusie

Uckonaemue | KOHTHHEHTanbHble
Mopckue

CMelaHHble

lMpumedanue. Boau, He 06Aana0WHNE BeeMH NPH3HAKAME KaKOH-1HO0O M3
OHH MO CBOMM MpH3HAaKkaM HanOoAee MOAXOAAT.

Byaxkauugeckne

ITo rHApOreoNOTHIECKHM H CTPATHIPAGHYECKHM IPH3HAKAM

[Monsem-
Hble BOIOH

Bepxuue

(BepxoBOaKa)
Csofojiuble

Huxcnne

Cy6apreanaHckue
Hanopusie

ApresuaHckue

[Tracrosbie Boast cooTBeT-

BOJLBI CTBYILHX BOLO-
HOCHBIX  20pu-
30HMOB, TE00-
rHYECKH OXapak-
TEPH30BaHHMIX |

|

[NonzemHble { To e

BONOTOKH

[lnacToBbie

BOIbI -l

Monzemubie

BOLOTOKH o 2L
ﬂaacrojue{
BOJ1bl Siited
lMoazemunie

BOJLOTOKH N

|
|

i
{
{
{
{

Bonw'cootBer-
CTBY IOLI[HX BOIO-
HOCHBbIX, CA0€8
XHMUYECKH, (u-
3HYECKH M THI-
COMETPHYECKH
0XapaKTepH3O-
BaHHbBIX

To xe

YKa3aHHBIX [PYNil NOAHOCTHIO, BHAGASIOTCA Kak OAHIKHE K TOH rpynme, K KOTOpOH



gomel. | HakoHel, B caMoM HHMKHEM, MarMarHieckom nosice 3apo-
JJAI0TCS IOBEeHAMbHEIE BoAbL Kuaccupukauus B. JI. J/InukoBa BbI3bI-
BaeT MHOrO KDHTHUECKHX 3aMeuaHuil, HacTHYHO OTMEUEHHBIX
0. K. Jlaure B kuure: «OCHOBEI FHAPOre0JIOrHE> (1950).

B cpoio ouepens O. K. JlaHre npefsoxusI IPyryio HECKOJIbKO
CIIOpHYIO ~ KJIacCH(HUKAIHOHHYIO CXeMy, B KOTOpO#l BbIEJIeHbl MO
THAPABIHYECKHM NPH3HAKAM MO/ABCIICHHEIE, HUCXOJAIHEe H BOCXOISA-
HiHe BOAHL, @ 10 YCJOBHAM 3aJjieraHus — IMOUBEHHDIE, rpyHTOBLIE H
mexniacrosbie (tada. 40).

HacKoJbKO CJI0KHA 33/1a4a BbAENeHHs OTASIbHBIX THIIOB IO13€M-
HBHIX BOJ, TOKa3blBaer KacCH(HUKALMs, NPeJIOKeHHAT B 1939 r.
&. I1. CaBapenckum (raba. 41). -

B 5Toii Knacc(HKaUMM CAeTaHa MOMbITKA OTPAsHTh BECh KOM-
[(UIeKC M0Ka3aTeseill, BIMSIONIHX Ha XapaKTepHCTHKY KaxIOoro THNA
pog. ®. I1. CaBapeHCKHil BBIAEJIMJ TATH OCHOBHBIX THIIOB M0JI3eM-
HBIX BOJ, MPHYeM HAaMMEHOBaHHs OH Jaj MM UHCTO THAPOreoJIoTHYe-
cKue, TyOOKO YKOpeHHBIIHeCs B NMPAKTHKE Hcc/eloBaHAH MoJA3eM-
HEIX BOJL. :

Bbijle/leHHbIe B PACCMOTPEHHO# K/1acCH(HKALHN rJaBHEHIIIHE THITBL
{OJ36MHBIX BOJ XapaKTepPH3yIOTCA DIIPe/ie/IeHHbIMA YepTaMH pexuma.
D10 HO3BOJAET CYMTATH PeXxuM HauboJee SPKAM MOKA3aATeNEM ycJ10-
BHil uX (OPMHPOBAHHUS.

[lox pexuMOoM NOLSEeMHHX BOXL CIGAyeT MIOHUMATh
3aKOHOMEpHBIEe H3MeHeHHsl BO BPeMeHH, KOTOpLIe NPOMCXOAAT B BOJO-
HOCHOM TOPH30HTE KaK SMU30/IHYECKHE, CyTOUHDIE, Ce30HHbIE, TOJ0BEIE,
MHOTOJIETHHE ¥ BeKOBble KoJebanus B CBf3H C MeTeopOJIOTHUCCKHMH
W reosiorHuecKuMH npoueccamu. [ToHsiTHe 0 pexuMe TMOA3EMHDIX BOIL
OXBATHBAET BCe CTOPOHBI JKH3HH TOJ3EMHBIX BOJL: TEMNEPATypy, hu-
3HUecKOe COCTOSTHHE BOJIEL, ee YPOBeHb, 1eGHT, XUMUUYECKUil ¥ ra30Bblil
COCTaB.

OcoGeHHOCTH peXuMa MOA3eMHBIX BOJ YaCTAYHO OTparKeHH
s knaccudukanuu H. H. Brunnemana (tabn. 42). :

YVuuThiBasi pesyJbTaThl HOBeflHX THAPOreoIOorHuecknx Hceneno-
BAHMil, ABTOP HACTOSIIE} KHATM NMPEJaraer CBOio CXeMy nojpasiene-
HHS MOJ3EeMHBIX BOJ IO YC/MOBHSM 3a/eranus, B KOTOPOil BbIE/EHH
TPH OCHOBHBIX THIA BOZ noxzeMHoil ruapochepsr: 1) BepXOBOAKA,
2) rpyHTOBBHIE BOJbI, 3) apTe3HaHCKHE BO/EI 2 (tabn. 43). B sasucu-
MOCTH OT XapaKrTepa BONOBMEINAIOLIHX TOJILUL BOLBI BCEX THIOB noJ-
pa3ZeNIAIOTCA Ha «IOPOBBIE» H «TPEIIMHHBIE. MunepasbHEle BOJHL,
oBbIUHO BEIIEsieMble B 0cofyio Tpynimy, MOryT 6BITH BCTPEYEHH! B JIIO-
6ux Tunax ¥ noxrunax. Crenuduueckue 0coBGeHHOCTH CBOHCTBEHHB

! To-rpeueckyu «(peac» — KOJNOLEL, clelOBATe]bHO, NMpPHMEHeHHE STOro Tep-
MHEa AN BOJ YKA3aHHOTO TOfica HENMpaBHJLHO.

2 TepMHH «MEXKNJIaCTOBEIE BOILI» aBTOD He TIpPHMEHAeT, TaK Kak OH fABJseTcs
CJTHIIKOM HEOHDEEE‘HGHHHM H npomaonoc*rasuﬂe'rca TEPMHHY «TPYHTOBLIE BOJIBI».
Mexay TeM NOCJeLHHE TaKiKe MOTyT 6LITE MEXIJIACTOBBIMH; HalpHMep, TPYHTO-
Bhie BOAL A/JIIOBHAIBHEIX TaJeYHHKOB YaCTO SAKMIOUEHEl MEXIY BhILIEEKALIHMH
CyF/IMHKaMH H TOJCTH/AIOWMMHA KOPEHHBIMHA NOpOAaMH.
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Ta6auua 40

Knaccuduraunonnaa cxema nogsemusix Box (no O. K. Jlaure)

[Monzemunle
BOABL
BalO3HBIE H
CMEIaHHbIE

: v ke = O6nactu
HApaBIHYE- CNIOBHSA MHEpaH- eMnepaTypHas | H MHTaHHA
CKHelepH3HaKH 3ajeranns Pasnosuanocti | 3omaabHOCTS i xapaxﬁ:pgcp'mxa pacnpoctpa-
HEeHHs
Moasewenuwte | IMousennbte Cesonnble A3zoHanbHble Xononusie. Kose-
[TocTostHHBIE H 30HaJXbHBIE = Ganus Temnepary-
(Goaota) = PEl CYTOUHBIE
2
& Cosnanaiot
Hucxopamue | IpyHtoBe XKunabupie dawoa-| A3oHaabHhe Xononusie. Koae-
UHOHHBIE Gauna temnepary-
Kapcrossie A3oHanbHbIe Pbi CE€30HHbIE, pee
$PHIbTpauHOHHBIE | 30HaAbHBIE s rojosbie
z
=
i
3
(=9
Mexnaactosbie| PHALTpPaUHOHHBIC z Xononuwe, pexe
Kuavuve daoa- g tenasie. Kone6a-
LHOHHBIE HHA Temneparypu
Kapcrossie rozoBhIe
Bacceitusl cno-
= paiuueciue He cosna-
H CTDYKTYp- o Aaiot
Bocxonamme | Mexnaacrosee| Xuabnbie ¢aioa- Hple < Xononusie, Tep-
UHOHHbIE o MBI, reiaepnl. Ko-
PuabTpaunoHHble é" nre6aHua  Temmepa-

TYPbl BEKOBHIE
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Knaccuduranua nonsemusix Boa (no &. M. CasapeHckomy) Ta6auua 41
Obnactu I'eonornue-
Tunw nutawns | Xapakrep | Xapakrep Ipo- CcKHe Knumarnu. | Temnepa- |[eoxumuue- i:“:i?“;_ﬂ
BOALL | pacnpocTpa-| Hanopa ABHKEHMST | HCXOX- | ycjoBHSi | 30HANBLHOCTD TYypa CKHE 30HbI % EK ap
HEHHS noToKa JA€HHE | 3aneranus &
MNoupen-| Cosnanaiotr| Hucxona- |Jlamunapuerit| Banos- IMosepxno-| Hurpaso-
Hbie, 60-| (Boabl., 6AM3-HlHE, HEHA- Hole |cTHble 06pa-|HaabHbIE
JOTHLIE, | KHE K NO-{lIOpHbIE 30BaHHA
BEpXO- | BEPXHOCTH)
BOJKa
I'pynro- |  OGwiuno co-| Hucxona- | Mpenmyme-| Banos- |[TosepxHoct- 3onanbubie || [Tonsepkena|3onnr porme-|  [lpecusre,
BhlE BNafaioT (BO-[UHE, HEHAa-|cTBEHHO Jna-| Hble |HbIe OTJONKe- CE30HHLIM  |AauMBaHHA M MecTaMu 3a-
Jbl HEI‘JT)'GO- NnopHele, MEIHapHHﬁ HHA M BEpPX- Kone6aHHsAM |MecTaMH 3a- [COJeHHble
KHe) HHOTAA € Me- HHE CJAO0H KO- coJlenHs
CTHBIM HANO- Pbl BLIBETPH-
poM BaHHA
Kapcto- | Banskne (Bo-| O6biuno Hu-| TMpenmyme-| Banos- Wapectusky, | Azonanpunie (O6bMHO He-|3ona Buime-| [IpecHbie,
BhIE ABl NpeHMy-(CXONALIHE, (CTBEHHO TYyp-| Hbie [1OJOMHTH H NOCTOAHHAA |pnaumBapus |OOBIYHO ¥Ke-
llecTBEHHO |HEHANOPHbLIE |6yneHTHBIH IApyrue Bbl- CTKHE
Heray6okue) leJaunBae-
Mbl€ TIOPOABI
Apre3sn- Bocxonauwe,|/lamunapuuiil Banos- | Crpykrypu| Asonaasusie | IToBrwaio- |3ons serme- Ipechbie,
daHCKHE HANOPHLIE, B PBIXJIbIX HbIE 06Can0uHbIX asca ¢ ray-|\1aunBanus p HHOrAa MH-
5 HANop rUApo-nopofax H nopoa (6ac- GHHOMH neMeHTanun (Hepaninso-
He cosna-|cTatHue- MOMET GBIThb ceitnnr) BaHHbIE
’ AawoT  (BOAbI|CKHA TypOyaent-
npenmyie- HbIf B Tpe-
CTBEHHO Ty~ LIHHOBATHIX
6okune) nopojax
Kuapune Bocxoasume, IMpenmyme-| Banos- | INpenmyme-| Asonansubie To e |3oma uemen-| [lpecusbie H
Trpeuuns- HanmopHble, |CTBEHHO Typ-| Hbieé H |CTBEHHO 30- TaUHH MHHEpalb-
Hble) Halop ruapo-|6yAeHTHLIH I0B@- |Hbl TEKTOHHM- Hble
CTaTHYEeCKHi HHJbHBIE (HECKOH  Tpe-
HAH Ta30BbIH LMHOBATOCTH




TaG6amua 42

CxeMa knaccHuKanHH NOA3EMHBIX BOJL H HX pexuma
(no H. H. Bunyemany)

YcnosHa NHTaHHA Karteropus noxpsemunix Boa| OcobenHocTH pexuma

Ha HeboJib-
mHX BOXO-
YIOPHBIX
JMH3aX

Bl BPEMEHHOTO Xa-
coBnanaer | BepxoBoaka Bonst ap #

¢ 06aacTbio Ha MpocaoAX paEiEpe
MHTaAHHA caaboit  Bo-
JONPOHH-
LAaeMOCTH
O6nactb
pacnpoctpa- ['pynTOBEIE BOXBI Yposenb BOIE mMoasep-
HEeHHS 10]1- WeH  KoaebauuaM  noxg
3EMHBIX BOJ BJAHAHHEM BE€PTHKAJAbBHOIrO

nepennnnceumt BJlarH B
30He a3palHH

Goabiue I P Gesnanopuuie| [epepaua ( Zo6eraumus

obaact B nodte kone6aunii | BOAHBI

nHTaHHA HaMopHbIE MPOMCXOMMT | nepenaun
nyrem Hanopa

MOJA3eMHBIM BOJaM PalOHOB «BeYHOH» Mep3JOTH H MOJOIOro BYJKa-
HH3Ma, YTO Bbi3blBaeT HeOGXOJHMOCTh BBIEJNEHHS HX B OCOOBIE THIIEL
Kaxnwiit THI BOA XapakTepuayercsi OnpejefeHHBIMH B3aHMOOTHOLIe-
HHSIMH C TIOBEDXHOCTHbBIMH BOJaMH H aTtMmocepHO#l BJaaroi. It0
BJIMSIET HA 30HA/IBHOE pacrpejieleHHe BOJ M 3aCTaB/feT YYHTHIBAThb
ycJIoBus HX (pOPMHPOBAHHS.

K BepxXxoBOAKe OTHOCATCA TNOA3eMHbIE BOJIBI, 3aJjeraiouiie
HauboJsiee 6JH3KO K 3eMHOIT oBepXHocTH. Pacnosiarasics B 30He aspa-
LHH, 9TH BOJAHI MOJABEpPKEHBl Pe3KHM KoJeOaHHAM B 3aBHCHMOCTH OT
THIPOMCTEOpOJIOTHYIECKHX YCJIOBHA (BhInajzenue arMoc(epHLIX ocaj-
KOB, TasHHe CHera u T. 1.). B 3acyuuinBoe BpeMs roga OHH MOTYT
MOJIHOCTBIO MCYE3HYThb, 3UMOH B CEBEPHLIX HIMPOTAX OHM TIPOMEpP3aloT.

BepxoBoaka 4acTo npHypoyeHa K NOBEPXHOCTAM cyaGo IIPOHH-
IaeMBIX HJH HE TIPOHHLAEMBIX JJfA BOABI MOPOA (TJIHH, CYT/IHHKOB
H T. I.), 3aKJIOYEHHBIX CPEIM BOJONPOHHUAEMBIX (NMECKOB M T. I.).
K stoMy THny OTHOCATCA TakiKe KanuJasipHBIE BOABI, HAXOASALIHECH
B MOJBELIeHHOM COCTOSHHH B 30He aspaluH. C H3BECTHLIMH OroBOp-
KaMH K 3TOMY THNY MOXKHO OTHECTH H BOAY GOMOTHHIX 0GpasoBaHHIA,
NOMyYalolHX U36HTOYHOe MHTAHHE B MEPHOJl BECEHHEro CHeroTasHus
HJIH MHTEHCHBHBIX NOXKAEH.

Boawul 30HB aspaiuy, 3ak/iOueHHble B BEPXHEM CJ0e KOPHl BhHI-
BETPHBAHHS, HACTOJILKO TECHC CBSI3AHBl C PACTHTEJBHEIM MOKPOBOM H
NOYBAMH, YTO CKOpee SIBASIOTCS OOBEKTOM H3yuUeHHs MOYBOBEIOB H
IPYHTOBE/IOB, YeM THADOreo/IOroB.
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Ta6anna 43

OcHoBHBIE
THOBI

A o S T |

Ocobuie THIB

Bonbl B mOpHCTBIX TOpPHBIX
NOponax (NopoBLe BOMH)

Boast B TpelmMHOBaTLIX rOpHBIX
1oponax (TpeuiHHble BOLBI)

Boawl paiioHoB
«BEUHOH " MEP3N0TH

Boaw paiionos
MOJOAOr0 BYAKAaHH3Ma

Bepxosonka

[Mousennsie Boxbl

Bonoriivie Boawl

BepxoBonxa na apnzax pono-
YIOpHLIX NOpPOA

Boael TakeipoB n 6yrpHcTHIX
MECKOB (B NycThHAX)

Boawt mecuanbix maccupoB M
HioH (Ha nmobGepexbe Mopeit)

Boasl KOpul BuIBETPHBAHUA
TPEULHHOBATHIX TOPHBLIX MOPOA

Boast Bepxuero (apeuupo-
BAHHOIO) 3Ta)a 3aKapCTOBaH-
HBIX MaCCHBOB

Bonw KpoBaw naBOBHIX moO-
TOKOB H TYy¢obpeKunii

Boawm
HesATeNLHOro
caod

IlepuBaTuble BOAH TEp-
MaJdbHLIX HCTOUHHKOB

Boaw Bpemenno ¢yHk-
LHOHHPYIOWKHX Gymapon B
NepPHOJbl YBAAKHEHHS

[pynroBhie
BOJILI

AnnmoBHANIbLHLIE BOABI

Bonw nenosBuansuux, npono-
BHAJbHBIX H 03€PHBIX OTAOKKEHHH

Boan  npesneannosnanbubix
OTNOKEHHH

Boast  daosrorasuuansubix
OTNONeHHH (Hal-, MeK - MoiL-
MOPEHHBIX  NMECYAHO-TaNEeuHH-
KOBBIX HaKOMACHHI)

Boawsl kopennsix otaomenmii

Tpeuguuusie rpyHTOBLIE BOIHI
KPOBJAW KOPEHHBIX H3BEpPKEH-
HbIX MOPOL H OCHOBAaHHMA Jja-
BOBLIX TOTOKOB

[laactoBo-Tpenunnbie 1 Tpe-
HIMHHO-TINACTOBLE BOJABI OCA-
JOYHBIX OTJAOMEHHH

KapctoBule Boan MacchBos
Kap6ouaTublx mopos (a Takie
THIICOHOCHBLIX M CONEHOCHBIX)

Haamepsnotubie
BOJIbI

MexmepanoThbie
BOZbI

Boael noseiennoit Tem-
neparypel, oburauleHHpe ra-
3aMH

Bonel meGoabmux gyma-
poa H reidsepos

* Apresnan-
CKHE BOJBI
¢

Bonwl apreasancknx Gacceif-
HOB (B necyanbiX mJaacTax)

Bosul apresnanckux ckJIoHOB
(B MOHOKJIHHAAbHO 33J€ralounx
H BbIKAHHHBAIOLIHXCS MeCYano-
FaleuHHKOBLIX CBMTaX mpex-
TOPHBIX PaiioHOB)

Bonw apresnanckux Gacceii-
HOB (B njlactax, MaccMBax M
WTOKaX TPEeWHHOBATHIX rop-
HBIX MOpoON)

Boabl apre3nanckux ckio-
HOB (B KapGoHaTHLIX W Tydo-
reHHLIX TOALAX H MaccuBax
HHTPY3HBHLIX MOPOA)

[MoamepaaoTunie
BOAB

lazupyomne TepMOMHHe-
panbHble (HHOTAA ropadue)
BO/lbl, BOCXOAAIIHE MO Tek-
TUHHYUECKHM  Pa3puiBaM H
KOHTAKTAM Pa3NHYHbLIX CBHT

Bonel apTeanaHcKdx cH-
CTeM, OCNOXKHEHHbIX BHeape-
HHEM H3BepKeHHbIX Mmacc,
oborauennbie cnelngpuye-
CKHMH (MHOrga penkHMH)
MeMEHTAMH



PYHTOBBIE€ BOJJB —3TO BOAb MEpBOrO OT [I0BEPXHOCTH
BOJIOHOCHOI'O TOPH30HTA, HE HMEIOIIEro CBepXy CIUIOIIHONH KPOBJIH H3
BOJOHEMPOHUIIAEMBIX NOpoA. Yame Bcero OHH 3aJeraloT B PHIXJIBIX
YETBEPTHUHBIX OTJIOXKEHUSX — «TPYHTax», OTKyJda TPYHTOBbIE BOJMH
U MOJIYYUJIH CBOe Ha3BaHue.

['pyHTOBBIE BOJLI TECHO CBSI3AHBI C NOBEPXHOCTHBIME BOJAaMH (peK,
03ep, BOMNOXPAHH/HIL, MOpe#l); OHH YaCTHYHO MHTAIOTCA HMH HJIH,
HaoGopoT, caMH THTAIOT TNOBEPXHOCTHHe BojoeMbl. B Komoauax u
CKBaXkMHAX YPOBEHb BOIEl YCTaHABJMBAETCS Ha BHICOTE, COOTBET-
CTBYIOLILEH BepXHeH rpaHuie, Wi CBOOGOIHONH MOBEDXHOCTH
rpyHTOBLIX BOA. O6/acTh NUTAHUS IPYHTOBLIX BOJA OOBIYHO COBHAaAaeT
c o6sacrsio X pacnpocrpaHenus. OTCyTCTBHE CBepXy IOCTOSHHOH
BOJIOYIIOPHON KPOBJH CO3/aeT 6/1arcipHATHHE YCAOBUS AJS NHTAHUS
IPYHTOBBIX BOJ MyTeM HH(MHIbTPALHH aTMOCHEpPHBIX 0CalKOB.

I'pyHTOBBIE BOJBI MOTYT 3ajieraTh TakKyKe MOJ MOKPOBOM OTHOCH-
TEJLHO HEMPOHHIIAEeMBIX MOPOJL U MecTaMu npuobperath Hanop. Ecaw
obJiacTh nUTAaHHS ¥ 06/1acTh pacIpOCTPaHeHHsI TPYHTOBBIX BOJ IOJI-
HOCTBIO COBMNAJAIOT, PEXKHM HX 3aBHCUT HCK/AIOUHTEJBHO OT NepejBH-
JKEeHHUs BJaru B 30He aspaluu. Ecau Ke BOJOHOCHBIH CJOH 4aCTHUHO
TIepeKkpLIT BOAOYMOPHEIM CJIOEM, TO TOBLILIEHHE YPOBHS B CBfI3H C HH-
¢dunbTpanueil 0cajKoB NMPOUCXOAHT B pe3ysbTaTe MOCTYIJIEHHS BOJBL
H3 MECTHBIX OUArOB TMHTAHMA.

I'pyHTOBBIE BOZBI MOMOJHSIOT H OOMEHHBAIOT CBOM 3arachl 3a KO-
pOTKOEe BpeMs, T. €. OHH fIBJAIOTCA BOJaMU cOBpeMeHHEIMH. B pacnpe-
JeJIeHHH TPYHTOBBIX BOJ, KAK M BEDPXOBOJKH, CYLIECTBYET Onpejae/eH-
Has 30HANLHOCTh, O0YC/OBJIEHHAST PA3/MUHEIMU (U3UKO-reorpacuye-
CKHMH VCJIOBUSMH.

ApresnaHcKHue BOJb 3aKIICUYCHE MEKIY BOILOHENPOHHIAE-
MBIMH CJIOSIMH B GoJlee MJIH MeHee TVIYGOKO 3aJ/eratoiiux BOJOHOCHEIX
njacrax, o6pasyiollHX CPaBHHTEJNbHO KpynHble Gacceiinbl. Bousbiueit
YaCTbI0 OHH NMPHYPOYEHB! K JIOYETBEPTHUHEIM OTJIOMKEHHSM, HO MOTYT
BCTPETHTBCS TAKKE B MOIIHBIX HAKOMJEHHSX YeTBePTHUHBIX Opoa. Ap-
Te3aHAHCKHE BOJbl HAXOIATCA MO HAMOPOM, BCJAEACTBHE Yero, Gyyun
BCKPEITH OYPOBEIMH CKBa)KMHAMH (apTe3MaHCKHMH KOJOALAMH), OHH
NOJHUMAIOTCA BHIILE KPOBJH BOJOHOCHOrO NJAaCTa H IPH JA0CTATOY-
HOH BBHICOTE HATOpPa H3JIMBAIOTCS HA IOBEPXHOCTh WJIM (DOHTAHHPYIOT.
H3MeHeHHe rHApPOCTATHYECKOro Hamopa B OJHOH CKBaX{HHe, BCKPHI-
Balolllel apre3suaHCKUil TOpH30HT, TNepejaeTcs MO BceMy OaccefiHy.

ApTe3HaHCKHe BOJAH NPEeACTABJEHH KaK COBPEMEeHHBIMH, TaK H
NPEBHHMH BOJAMH, YACTO BLICOKOMHHEPAJIM30BAHHBIMU H Nepexois-
UMK B PaccoJibl.

ITpx BhIZENEHHH THNOB BOJ CJEAyeT HMeTh B BHAY, UTO BCE MOJ-
3eMHBIe BOABI 00pasyloT eJHHYIO, TeCHO CBfA3AHHYIO JWHAMHYECKylO
CHCTeMY; Koe6aHHA B BOJLAX OJHOTO THIIA MOTYT BHI3BATH COOTBET-
CTBYylIOIIHe KoneGaHHs B BOJAX APYTOro THIA.

I'. H. Kamenckuit BBes nousiTie 0 KospduuuenTte Bo10O-
o6MeHa, noa KOTOPHIM INOHMMAaeTCsl OTHOIIEHHE roIoBOTO pacxoia
NOJA3EMHBIX BOJ K 06IIMM pecypcaM Boj mojzeMHoro GacceiiHa. [as
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FPYHTOBLIX BOA 3TOT KO3 (HumenT Moxker OblTh Goabire | m paxe
Gosblie 10, yTo ykasniBaeT Ha COBpPEeMeHHLIl BOAOOOGMEH; Jsi apTe-
spaickux Boj oH Menbwe 0,1, a mHorma naxke medee 0,00001, uto
CBH/IETEJBLCTBYET O TOM, UTO IOJIHEI 06MEeH BOJIBI MPOHCXOAHT B Tede-
HHe THICAUeJeTHil WJH [Jaxe B TeUeHHe TIeOJIOTHUECKHX TNepHOLOB.
['HapoMeTeoposIorHuecKie TPOIECcChl BEI3bIBAIOT MepHOLHYECKHE KoJle-
GaHus B peKUMe MOA3EMHBIX BOJ, a re0JIOTHYecKHe MOTYT Bbi3blBaTh
TNI0JIHOE H3MEeHeHHEe THAPOreoJOrHYeCKHX YC/IOBHH H TPHBECTH K 3a-
MeHe O/IHOTO THNA MOA3eMHEIX BOJ ADYTHM.

CpoeoOpa3nble 4epThl peXHMa HMEIOT NOJ3eMHble BOJA B obna-
CTAX MHOroOJIETHEeH Mep3JOThl H MOJIOAOro ByJKaHW3Ma. 31ech B rop-
HLIX IOpOJaX IPOHUCXOAST TEPMHUECKHe H3MeheHHs, KOTOphle CO3-
JatoT ocobble YC/I0BHS CTOKa MOA3EMHBIX BOJ (HampHMmep, npH npo-
Mep3aHHH BEPXHEero CJI0sl 3eMJIH) WJIH BBI3LIBAIOT H3MEHeHHe YCIOBHA
MHTPAlHA TOA3EMHEIX BOJ H 3aKJIOUEHHBIX B HHX XHMHUYECKHX 3Je-
MEHTOB M Tra3oB, paHee TeCHO CBA3aHHHIX C TOPHHIMH INOPOAAMH
(B chepe MarMaTHUECKHX OUArOB).

Takum oGpazom, KnaccuPUUUPYs TOM3EMHBIE BOJHI 1O YCJOBHAM
3a/IeTaHHT M PEeXUMY, MBIl JOJIKHBI OJHOBPEMEHHO paccMaTpHBAaTh
BOIPOCHI TeHe3Hca BOJ.

B 1947 r. I'. H. Kawmencknuii, ucnoanaysi Beenennoe A. E. ®Pepe-
MaHOM TOHATHE O «TeHEeTHUYECKHX IMKIaX» 0CaAKoo6pa3oBaHHs M OT-
pakas NOCTHKEHHS! COBETCKOIl I'MAPOreosIOrHH B M3yueHuu (hopMupo-
BAHMA TON3EMHBIX BOJ, BBIIENHJ TPH OCHOBHBIX T'eHETHYECKHX LMK
(hOpMHPOBAHHS NOA3EMHBIX BOI:

1. UapuabTpauHoOHHEI, HIH KOHTHHEHTANbHBIA, UK, CBA3aHHbIH
¢ uH(uIBTPauHeil aToc(epHBIX BOJ U C MPOLIECCAMH BLHIBETPHBAHHS B
BepXHel 4acTH 3eMHOfl KOPHI; K 3TOMY IHKJIY OTHOCSTCS IIPeHMYIIecT-
BEHHO TPYHTOBbIE BO/Jibl H HErNyGOKO 3a/eraiouiie apTe3naHcKHe BOIHL.

2. Mopckoil, n1u ocagouHblil, LHKI, CBA3AHHLIH C TIPOHHKHOBEHHEM
B TOJILLY OCaJKOB MOPCKHX BOJ B Ipolecce ocaakoo6pasoBaHus, a TaK-
JKe C MpoIeccamMy JHareHe3a 0CajJiKoOB H BHAOH3MEeHEHHs 3aK/II0YeHHEBIX
B HHX BOZ; BOJbI 3TOT0 1IHKJIA OOGLIYHO SBJSIOTCS apTe3HAHCKHMHU.

3. Meramop¢uuecknii UMKJI, K KOTOPOMY OTHOCATCS NpPOLECCH
(opMHpOBaHHA BOJ, CBA3aHHEIE C MeTaMOpP()H3IMOM TOpPHEIX NMOPOJ H
MarMaTH4eCKHMH TNpoOLeccaMy; K BojaMm nocaejadero uukiaa Kames-
CKHIl OTHOCHT I/1yGHHHBIE THAPOTEPMBI H TaK HA3bIBAeMble «BOCCTAHOB-
JIeHHBIE» BOJIHI, T. €. BOABI, «BO3POJHMBLIHECH NOJ BIHAHHMEM NpoIec-
coB Meramophu3Ma». ITH BOAL BCTPEHAlOTCS B odarax HHTPY3uit
¥ BYJ/IKaHOB.

Muorue tHnBl Box KaMeHCKHil cuMTaer C/JENCTBHEM <«IOCJHeNOBa-
TeJIbHOH CMEHBI B IaHHOM MeCcTe OJIHOro UMKJIA TeHeTHYeCKHX mpomuec-
COB JIPYTHMH».

B 3akiioueHne cyiefyeT OTMETHTB, UTO 3aJa4ya YTOUHEHHS KJIaccH-
(hHKaLHH MOA3EMHBIX BOJ H FHAPOreoJOrHyecKoil TepMHHOJIOTHH eLle
He MOXeT CYHTAThCA peluenHoi. PaGora B groit o61acTi nomkHa npo-
JONAHATBCA € YYETOM HOBbIX JAHHLIX 10 T€HE3HCY BOJ H YCJIOBHAM HX
3asieraHusl. 7 :
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raasa 13
BEPXOBOJKA

¥YcaoBus o6pa3oBanus BEPXOBOAKH

BepxoBo/ika — IIHPOKO pacnpocTpaHeHHOe HaHMEHOBaHWe MOoJ-
3eMHBIX BOJ, 3aseraioumux Haumbosee GJH3KO K 3€MHOH MOBEPXHOCTH
B 30He aspauuu. Boanl sToro THnma, noaBepikenHble Pe3KHM Koseba-
HHUSIM B 3aBHCHMOCTH OT THADOMETeOPOJOTMYECKHX YCJOBHiI M 4acTo
Hcuesalolllie B 3acyLLIHBble TEPHOALI TONa, BHIIENAIOTCA OYEHb
xopowo. Hekoropele HcesieoBaTes i OTHOCAT BEPXOBOAKY K pasHo-
BHIHOCTSIM TPYHTOBHIX BOJI, HO OCOGEHHOCTH peXXMMa BEepXOBOAKH H
TECHAs CBf3b €e C IOUBEHHBIM H PACTHTE/JLHEIM MOKPOBOM 3acTaB-
JISIOT BBIIEJATH M H3yyaTh €e Kak cBoeoGpasHblii THI NOA3eMHOM
BOAbl. BepxoBoska Moxer 06pasoBaThcsi KaK B MOPHCTHIX PhIXJBIX
OTJIOKEHHAX, TaK H B BepxHefl YacTH KOPHl BHIBETPHBAHHS CKaJbHBIX
TPELIHHOBATHIX MOPOL.

OriHuHe BEpPXOBOJAKH OT COOGCTBEHHO TPYHTOBBIX BOJ COCTOHT
B TOM, YTO OHa pacroJjiaraeTcs Bblllle TOPH30HTA TPYHTOBBIX BOJ TaM,
rae NpPOHCXOAAT MPOLECCH NpocayHBaHHsl atMmocgepHoil Bnaru. Bep-
XOBOJIKa yalle BCero MpHypoueHa K ToBepxHocTaM caafo BomAOnpo-
HHIAeMBIX WJH BOJOHENPOHHLAEMHIX TMOPOA, 3aKIIOUEHHHIX CpPeaH
poponponunaemex (puc. 101).

By B =7

Puc. 101. BepxoBoaka Ha JHH3€ MOpPEHH!

I — pononponnuaemMne necku; 2 — BONOYNOpHbLIE MOpEHHbIE CYTJTHHKH;
3 — poaonoCHbI rOPU3OHT (B — Bepxowsoaka, I — FOPH3UHT CPYHTOBLIX BOA)

Kak yxe yKkaselBajoch, K THIY BEPXOBOJAKH OTHOCST TaKiKe BOJBI
B GO/IOTHBIX 06pa3cBaHMsIX, BPEMEHHO MOSBIAWNIMECH BCJeICTBHE
H3GLITOYHOrO NMUTaHHA GOJMOT B MEPHOJ BECEHHEro CHEroTAsHHSA HJH
WHTEHCHBHBIX JOXK7eH. DTOT BHI BEPXOBOAKH XapaKTEPH3YeTCs 0CO-
OBIMH YCJIOBHAIMH 3aJleraHHsi H pPeXHMa M OTHOCHTCS K KATeropuw
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GOJIOTHEIX BOJI, CBOWCTBEHHHIX W30OBITOUHO YB/aX{HEHHBHIM YUacTKaM,
Ha KOTOPHIX PA3BHTA BJAaroMio0HBAsl PACTHTENbHOCTb.

HMuorpa npnuHHOil NOSIBJEHHSI BEPXOBOAKH CJAYXKHT HaJHYHE TMOL
NOUBOH TAaK HA3bIBAEMBIX HJUTIOBHAJNBLHEIX I'OPH3OHTOB, T. €. TOPH30H-
TOB MEXaHHYECKOr0 WJIM XHMHUYECKOrOo BMBIBAHHA H OT/JOXKEHHS MHHe-
PaJbHLIX COeJHHeHHH, CO3/al0IHX MECTHLIH BOLOYNOP; HA 3TOM BOJO-
yrope CKamJIHBAIOTCs NpocayHBalouiecs atmocdepHble Boasl. Bepxo-
BOJIKA MOXKET MOCTEeleHHO pacTeKaThbesl M0 KpasiM JHH3bI H B HEKOTO-
PHIX CJyyasiX MHTaTh TPYHTOBHIE BOJBI; 4acTh BOALI, @ HHOrAa H BCA
BOJIA BEPXOBOAKH MOXKeT ’

ObITh H3pACXOJ0BAHA HA HC-
napeHue.

BepxoBonka scrpevaer-
cAd B B 06/lacTH MHOroJer-
Hell MepaJoTel, TAe OHa
4acTO MOJHOCTBIO TPOMEp-
3aeT B 3HMHHH mDepHOI.
B  cesepHBIx H3GHITOYHO
yBJIa}<HEHHBIX pailoHaX BO-
Ibl  BepXOBOAKH OGBIYHO

--,_;(:1.'

npecHsle WJIH cJ1alo MHHe-
PaJIH30BAHHLIE, XOTH H C

OTHOCHTE/ILHO MOBHIIIEHHEIM b= Hz [y e
co/lepKaHHeM opranuue- Puc. 102. Pacnonoxenne kaHaB H KOJAOAUEB
CKMX BeIlecTs, JKejesa H Ha takwipe (no M. C. Maxeesy)

xperstraionoTiy, | Ha  fore, 7 SR R b satsenopuis wnasc; 5 — -
I/l TOCTIOICTBYET HHTEHCHB-
HOe HCTapeHHe, BePXOBOJKA MPECTABICHA BLICOKOMHHEPAIH30BaAHHON
XJIOPHIHO-HATPHEBOH BOMOH, U3 KOTOPOIl B GECCTOYHBIX BITaHHAX MPO-
HCXOJIMT BHIMajleHHe coJieii, BbI3bIBalollee 06pa3oBaHHe COJNIOHYAKOB.
» Benencreue HersyGokoro 3aseraHdsi H OTCYTCTBHSL BOJOYMOPHO¥
KPOBJIH BEPXOBOJKA Jierko 3arpasusercd. [Tostomy, Kak npaBuJo, OHA
He MOJKeT CYMTAThCH XOPOIIMM MCTOUHMKOM BoAocHaGxkenus. OnHaxo
B paiioHax, rjie Boibl HEJIOCTATOYHO WM OHa 3ajeraer riay6oko, Hace-
JIEHHe HCIOJb3yeT BEePXOBOAKY IJsI MHThA. B 9THX caywaax And
NPeNoTBPAILEHHs ee HCCAKAHHA MPHHUMAIOTCS CrelHajbHble MepHI,
Hanpumep yctpoiicteo npyaoB. CoxpaHeHWIO IOCTATOYHBIX 3anacos
BOJIBl CMOCOOCTBYET Haca{leHHe NpPeBecHON pPacTHTeNbHOCTH, 3ajep-
JKHBaloOLeli CHeroTasiHHe, CO3JanHe BOJOYNOPHEIX NepeMuveK B GaJ-
Kax, Jox6uHaX ¥ T. II. ;

B 30Hax mosynycreiHb W MyCTHIHL MaJOe KOJIHYECTBO OCAIKOB H
OrpOMHast HCapsieMoCTh, HAPALY C HEKOTOPHIMH OCOGEHHOCTAMH reo-
JIOTHYECKOH HCTOPHH (HEKOTOPHIE Y4acTKH HelaBHO GBUIH MOKPHITH
MOpeM, B GECCTOYHBIX BMaJMHAX B YCJOBUAX XKAPKOro KJAMMATa Ha-
KaIIHBAJHCh COMH), 06yc/a0BHBAOT (POPMHPOBAHHE COJIEHBIX BHICO-
KOMHHEPATH30BaHHEIX BOA. TOMbKO B MEpHONL! 3HMHErO W BeCeHHero
yBaxKHeHHs] B HeGOJbINMX BnagWHax M APEBHHX Pycaax peKk BO3HH-
KaloT BePXOBOJKH . NOTOKH NPECHHIX rPYHTORKIX Box. [lostomy B Ges-
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BOAHBIX PpaiOHAX NPHXOMAHTCA HCIOJNb30BATh TAKBIPH (IVIHHHCTHIE
NPOCTPAHCTBA CPelM MECKOB), CO3/aBas CeTh HerJyGoKHX KaHaBoK,
co6upaiouux aTtMocepHyio BOAy, H KOJbLeoGpasHuIX yrayGJaeHHil,
N0 KOTOPEIM BOAa Cny-
CKaeTcs B NMpHJeraouHil
y4yacTok Imeckos (puc.
102); B nociaennem sa-
KabIBaeTCs Pl KOJOI-
LeB, B HHXKHe#lt wacTu
KOTOPBIX ~ YCTpaHBaercs
CneuHaJbHBIE  QHALTP
«YOYJIOK®, IJIETeHBIH W3
BeTBell mecyaHoil akaluu
(puc. 103).
3anacsl NpecHBIX BOJ,
B BEPXOBOJIKAX NYCTHINb
OrpaHHyeHkl, H 4YacTo B
JIeTHEe H OCeHHee Bspe-
MSl TIpecHast BOJa B Ko-
______________ : JOAUAX TOJHOCTBIO 3a-
MellaeTcss CoJIeHOH, mue-

Y ey " N9 npuromHoll AMs  mUTBHAL
Puc. 103. Cxema kononua ¢ guabtpom ,uoynok* OJHAKO, Kak OTMeuaer
B nycthie (no B. H. Kyuuny) B. H. Kynun (1945), na-

I — KycTapHHKOBOE KpenAeHHe koaoaua; 2 — HACKNHAS
nopc.u.{; Sp- Q)unnp-.goyaox': 4 — ecrectoennne cremxn P OAHAA IPAKTHKA Bblpa-

Koao1ma Gotana pasHooGpa3kble

cnocofbl  SKCIAyaTalni

TaKHX KOJIOAUEB, MNO3BOJSAIOLIHE HCMNOJB30OBATH HX B TEUEHHe LH-
TeJIHOrO CpoKa.

MouBennsble BoAbI

IlonsiThe o mousemwoit Bome BHTekaer w3 onpeleNeHHs camoii
TOUBLI, KOTOpast fABJSETCS CaMbIM BEPXHHM CJIOEM CYLIH 3eMHOTO
uiapa, 06pa3soBaBIINMCS B pesyJbTaTe COBOKYMHOro AefCTBHSI MHOTHX
¢akropos. ITousennnii cioi, HECMOTpsI Ha CBOIO HeGOJbILIYIO MOLI-
HOCTB, fBJIsIeTCA Ba)kKHefillel reoccepoil, B Kotopoil MPOHCXOAUT Ha-
KOMJIEHHE H COXPaHeHHe KOMIMOHEHTOB, HeoGXOAHMBIX JIIs nojulepKa-
HHS W DA3BHTHS XKH3HH HA CYILE; B N0YBE KOHUEHTPHPYETCS B Jocryn-
HBIX JJIf XKHBBIX BeIIECTB pOPMAx SHEPrHs CONHEUHBIX Jyuefl.

IMon nousenusIMU Boxamu CJelyeT MOHHMaTh BCI BOAY MmO Y-
BEHHOTO CJ04, KOTOpas onpeieisieT CTPYKTYPY, CBOCTEA | pe-
MM OB,

Hesbas otoxnectsnats nomstus «nousenmas BOMA» H «IJIEHOU-
Has BOAa», Kak J1eJ1aloT HEKOTOPBIe HCCJIe0BATE/NH, TAK KAK MJIeHOU-
Hasi BOIA NOUTH He y4acTBYeT B NMHTAHHH KODPHEBHIX uactelf pacre-
Huil. Henib3st cornacutecst v ¢ mMuennsmu @, 1. Caeapenckoro (1935)
u A. A. Pone (1952), KOTOpbIe CYHTAIOT, YTO NMPABHJIbHEE TOBOPHTh HE
O «MOYBEHHBIX BOJAAX», a O «IOYBEHHOH BJAMKHOCTH» HJM O «[OUBEH-
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HO¥l BJIare», T. €. O THTPOCKOIMHYECKOH, IJIEHOYHOH H KamHJLIspPHON

BOJie NOYBEHHOTrO CJIO4.

O. K. Jladre paccMaTtpHBaeT nouBeHHbIe BOJILI KaK TMOJBEIIeHHBIE;

9TO TaK)Ke HeJb3sl NpPH3HATH Npa-
BHJIBHBIM, TaK KaK, 4aCTHYHO l'IpD-
CAYHBASICb BHU3, OHH MHUTAIOT TPYH-
TOBbBIE BOJ/lbl, B BHa'-IHTeJIbI-IOf;I Mepe
00yCc/IOBIHBAS Hx Ta30BbIH H XHMH-
YecKHE COCTaB.

B T0 e BpeMsl nouYBeHHbIE BOALI
HMMeIOT CYLIECTBeHHbIE OTJIHYHS OT
JIPYTHX BOJ 30HHI aspallMd H TPYH-
TOBBIX BOJ| BCJIEICTBHE TECHOH CBSI3U
HX C OpraHHYecKHMH BeLeCTBAMH,
PACTEHHAMH M YKHBHIMH OpraHHus-
MaMH. XapakTepHOil 0cOGeHHOCTHIO
NMOYBEHHBIX  BOJ  SBJAAETCH  HX
OrpoMHasi poJib B MOBLIIIEHHH IJIO-
nopoausi nous. Hapany ¢ atum B
HEKOTOPBIX  CJAydYasx [OYBEHHbIE
BOJIB BLI3EIBAIOT yXyAImeHHe
CBOHCTB moyB (OryieeHWe, OCOJIOH-
IieBaHue, ONOJA30JHBAHNE H T. IL.).

CnenoBaTe/bHO, THI [OYBBIH ee
€OCTOSIHHE HMeioT GoJbllIOe 3HAye-
HHe JJIsT OLEHKH THIPOreoJorHve-
CKHX YCJIOBHH 30HBI aspalHH H 3a-
CTaBJISIOT ¢ 0OCOOLIM BHHMAHHEM OT-
HECTHCb K H3YYEeHHIO NMOYBEHHEBIX BOJL.

MameHeHHe BJIAXKHOCTH NOYBEH-
HOTO CJOA BO BpeMeHH H300pa-
JKalT THAPOHU3OIIETAMH — JIHHUS-
MH OJJHHAKOBOH BJIAKHOCTH (B MHJ-
JiuMeTpax HMJH 1npouerax). Ha
puc. 104 nokasan rpadux ruapo-
H30TJIET AJs TIOYB OAHOrO H3 IeH-
TpasbHbix paiionos PCOCP.

ITo IoxkyyaeBy, nouBeHHbBIH TO-
KPOB 3aKOHOMEPHO * pacipe/esseT-
Cfl HA 3eMHOH IOBEPXHOCTH; BMeCTe
C HHM 3aKOHOMEPHO H3MeHSIOTCS
M 3aK/I0YEHHBIE B HeM TMOYBEHHbIE
Boabl. Haxomsick mox noctostHHBIM
BO3/IeHCTBHEM HENPEpHIBHO H3Me-
Hsomeicss (pU3HKO-reorpaduyeckoii

> 450
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104. Tpaduk ruAPOM3OMJET BJAAMXKHOCTH NOYB (B MM)

Puc.

06CTaHOBKH, MOUBBl TaK»Ke BHIOH3MEHSIOTCS M TOCTeNeHHO npuoGpe-
TaloT BCe HOBLIE M HOBbie CBOfiCTBA. IJT®T Ke NpOIECC NPOHCXOLHT
H B pe3yJsibTare NEATEJbHOCTH YesIOBeKa.
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TTouBeHHBIH CJOH COCTOHT W3 ABYX FeHETHUYECKH CBA3aHHBIX IOpH-
30HTOB: A —3MI0BHAJBHOro H B—HJANIOBHAJBHOTO.
DTH ropu3OHTH B CBOIO Ouepe/b NMOAPA3/e/siorTcss Ha MOArOPH3OHTHL
B noazoaucToil nouse, rie OHH BHIpa:KeHbl HauboJiee MOJHO, HMEKOT-
csl CJeAyioLLHe TIOArOPH3OHTH: Ag — JlecHasi nojcTHIKA (JepHHHA);
A, — akKyMyJSILHOHHBIH, B KOTOPOM NPOHCXOMHMT HAKOIUJIEHHE TJaB-
HEIM o6pasoM rymyca; A; — BuillleJoYeHHblil (NoA30MnCThIl); By —
nepexoiHbiil; By — THOIHYHO HJJIIOBHAJIbHBIH, Bs — BTOpPOM mepexos-
abifi. TakuM 06pa3oM, MOLLHOCTb IOYBELI

M=A,+ A, +A2+B|'\+Bz+33-
M. M. ®unaTtoB BhAENAET BOCEMb THIOB NOYB: 1) IoA3oJHCTHIE,
2) uepHO3eMHbie, 3) cBeTJIOKAITAaHOBbe H Gyphie, 4) 3aboJoueHHbIe,
5)comonier, 6) cepo3eMsl
H COJIOHYaKH; JBa OC-

4, TaJbHBIX THNA SIBJISIOT-
AG sl IOTIOMHHTENLHBIMH:
HiHE g€ 7) craGo pa3BuTHIE TOY-
- Bel H 8) JaaTtepuTnl H
8 ¢ ¢ ¢ KpacHO3eMHI. Cxema
B, CTPOEHHSI OCHOBHBIX TH-
. OB MOUB IPHBOJHTCS Ha
' z d : : puc. 105.
Puc. 105. Cxema CTpOeHMs OCHOBHBIX THIIOB 9 ruaporeoJioruue-
nous CKOHl TOUKHM 3peHHsl HaH-

I — noisoauctie; 2 — crenunie; § — cononnosme; 4 — Go- i -
JAoTHWE; 5 — cosonvakosne, A, A, A, B, B; — noaropu- 60'waHH HHTEpEC npen.

SONTH nousu; G — raeeswit caofi; ¢ — noanousa. Crpeaka- CTaBJIAIOT MOYBHI 11030~
MM MOKAa3aHO MPEHMYUIECTREHHOE HANpPaBAEHHE mnepeMelle-

ool JIUCTHIE, YepHO3eMHLIe,
COJIOHIIBI, COJIOHYAKH M
3a00JI0UEHHBIE.

[TonsonucThle NOYBH NMOJYYHJIH CBOE HasBaHHe OT CBETJIO-
cepoii OKpackH, HalOMHHAIOIlEH LBeT 30/ibl. DTH MMOYBLI PA3BHBAIOT-
csl [IPH YYACTHH JIECHOH PACTHTENbHOCTH B KJIHMAaTHUECKHX YCJIOBHAX,
KOTOpble 0GecneunBaloT MOCTYIJIEHHe B MOUBY AOCTATOUHOrO KOJMHUE-
CTBa BJIarW, NUTAIOUIEH KaK BEPXOBOAKY, TAK MW TI'DYHTOBbIE BOJBI.

Crennoit Ten nous npencrasied B CCCP 3HaMeHHTHIM Y ep HoO-
3eMO M, KOTOPHIH pa3BHBaeTcsi B yCJAOBHAX CYXOro M TeIJIOTO JieTa
Ha JIEcCOBHIHBIX moponax. BecHoit B crensix B pesyasTarte cHeroras-
HHSl CKaIVIHBAaeTCAd JOCTATOYHOE KOJHYECTBO BJArH s NpopacTaHHs
TPaBSHACTHIX ()OPM PACTHTENLHOCTH, KOTOphiE NOCJAE OTMHpaHus 006-
pasyroT MOIIHEI T'yMycOBBHIl rOpH30HT. B uepHO3eMHBIX IOYBax MO-
rJIOLLAIOMHE KOMIIIEKC HACHIIIEH KaJbllHeM W MarHHeM; 3to 06ycJaoB-
JIHBAET €ro YyCTOHYMBOCTH INPOTHB pacTBOPSIOUIEro JeHcTBHA BOI.
OrnenbHEIe TOPH3OHTH M MOATOPH3OHTHI BbIPaXKeHbl caao, uTo npH
HAJIHYUH cToN0YATOl CTPYKTYDH JIECCOBH/IHBIX TIOPOJ CO3/A€T YCJIO-
BHSl ISl TIy6OKOro BePTHKAJIBHOTO NMPOCAYHBAHHS.

B nniopransHoM ropusonte B HaKanaHBAOTCS KapOOHATH KaJlk-
LHsl, KOTOpble OOHAPVIKHBAIOTCH N0 BCKHMAHHWIO MOYBHI OT COJISIHOM
KHCJIOTHI.
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C 0J1 OH I, bl — HHTPA30HaJIbHBIE ITIOYBBI, B MONVIOWIAIOUEM KOM-
IJeKce KOTOPBIX HaxOAHTcsl NpenmyilectBeHHo HaTpuii. To Teopum
K. K. Tenpoiina, cononusr 06pa3yioTcsi B pe3y/bTaTe «PaccOJeHHs»
COJIOHYAKOB [MPH MHTEHCHBHOM IIPOMbIBAHHH MOYBLEI aTMoC(epHLIMH
ocaaxaMH. Jlerko pacTBOpHMBle XJOPHIBl BhLIMBIBAIOTCS, 4 KAaTHOHSI
HATPHS YaCTHYHO BBHITECHSIOTCA H3 IOIVIOIIAIOLIEr0 KOMIJIEKCa MOUBLI
KaTHOHaMH Kanaelud (uau maruug). [Ipu cononuesanuu obpasyercs
JAOBOJIbHO MOLIHBI INIOTHHIl HJIIOBHAJBHEI TOPH3OHT.

Costonibl MpHypoUeHksl K MepBoil H OCOGeHHO KO BTOPOH HamoH-
MeHHBIM PeYHBIM TeppacaM HJH K NPHO3epHBIM TeppacaM. B uensx
MeJIHOpalMH COJIOHLOB Heo6xonumo obecrneuuTs cooblleHHe MaxoT-
HOro rOpH30HTA C MoYBoOOpasylollell mopoioil, IJs Yero emMy Hajxo
OpuAaTh KOMKOBATYIO CTPYKTYpPY; MOCJeHee MOXHO OCYLIeCTBHTH
TOJIBKO TPH TPaBONOJBHOH cucTeMe 3emJjejenus. [las samerieHus
MOTJIOIIEHHOTO HATPHS KaJbIlHeM M s HeHTpaJu3aluH IIeT0YHO
peakluH NpHMEeHseTcsl THICOBAHHE TOUBHL

O6pasoBaHue COJMOHY aKOB CBA33aHO C KANMWIIAPHEIM NOMIHSA-
THEM COJIEHBIX BOJ, H PACCOJIOB NPH HCNAPEHHH H OTJOMKEeHHeM coJeil
B MOBEPXHOCTHBIX ropuzontax moushl.! Takue npoueccu MoryT mnpore-
Karb B palioHaX, KOTOpble HelaBHO GbIIM 3aHATHI MOPCKHMH Gacceil-
HaMH, WJIH B O3ePHHIX KOTJIOBHHAX MaTePHKOBBIX GeccTouHbIXx o6Jna-
crefi B yCJNOBHAXCyXoro Kiumara. Pasiuyaior ABa THma coJioHYa-
KOB: NPHMOPCKHI Vi KOHTHHeHTaJIbHbII; B nepsoM THne npeoGaanaroT
XJIOPHABI HATPHA, BO BTOPOM — CyAb(aThl HATPHS H KaJbLH.

B. A. Kosna B npesenax CCCP ycTaHOBMJI ueThIpe NMPOBHHIMH
COBPEMEHHOro CcoJieHakomJieiuss B noupax: 1) cyabgaTHO-COROBOTO,
2) xJopHAHO-CyAb(aTHOro, 3) cyab(aTHO-XJOPHAHOrO H 4) XJOpHI-
noro. Cxema, npusefeHHass Ha puc. 106, HarJIsAHO NOKa3biBaeT 3aBH-
CHMOCTb PACIOJIOKEHHS TIPOBHHIIHH COJIEHAKOIJIEHHsI KaK OT KJHMa-
THYECKHX, TaK H OT TIeO0JOTHYECKHX YCJIOBHH (MocJenHsAs NPOBHH-
IHA — XJOPHAHOTO COJIEHAKOMJEHHs — MpHypoueHa K o6JacTH, KO-
Topas elle HelaBHO Gbl1a 3aHATA MOpEM).

Boaemas: poab B coneBoM Gasance BOA 3THX pailoHOB NMpHHAIe-
KHT MpoleccaM KOHTHHEHTAJIBHOTO COJIEHAKOMJeHHs, NPOHCXOAALIHM
NOJA BJIHMSHHEM MCIIApPeHHs, BbILIEJAYHBAHHUSA coJell M mepeHoca HX
MOBEPXHOCTHEIMH H NOJ3€MHLIMH BOAAMH.

B. B. INoawmos, MHOro pa6oraBluMii HaJ H3yYeHHeM NPOLECCOB,
npoTeKalolX B KOpPe BLIBETPHBaHHsA, O6paTH/ BHHMaHHE HA 3aKO-
HOMEPHYIO CBf3b XHMHYECKOrO COCTA4Ba DPEYHBIX H TPYHTOBBIX BOJ
¢ nouBeHHbIMH o6pasoBanusMHu. IlofyepkuBas 3aBHCHMOCTb BOJ OT
OMBIBAEMBIX TIOPOJ, H NMOYBO-FPYHTOB KOPbI BLIBETPHBAHHMS, OH TNpes-
JIOXKHJI BBECTH HOBOe IIOHATHE—TFe€OXHMMHYECKHH JdaHi-
wa@r. B obnacrax ¢ pasnnuneiME (puaHKo-reorpaUUECKHMH yca0-

! B. B. lloaunos npennoxnn BBecTH NMOHATHE O «KPHTHYecKoil rayGune 3a-
JleraHua TPYHTOBBIX BOI», T. €. 0 rayOune, nfM KOTOPOH HauyMHaercsi 3acosieHHe
NOBepXHOCTHEIX TIOYBEHHHIX TOPH3OHTOB, JTa rAy0OHHA, B 3aBHCHMOCTH OT COCTaBa
nous, koneGnercs B mpenenax 1—3 .
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Puc. 106. Cxema pacnpelefeHus coBpeMeHHbIX mpoueccos conenakonaennsa B nousax CCCP (no B. A. Kosze)

Mposunumu: I — cyAbdaTHO-COROBOrO COAEHAKONAEHUS; 2 — XAOPHAHO-CYAL(ATHOTD CONeHAKONAeHHS; § — CYAb(ATHO-XNOPHANOTO CONCHAKONACHHT;
— XJOPHAHOIO CONEHAKONACHMS



BHAMH TreOXHMHYECKHE MNpoLecchl [AO0J/MKHBI MPOTEKATh Pas/IHYHO;
MO3TOMY OKOHTYPHBAHHe PAaHOHOB C OJIHOPOAHBLIMH MPOUECCAMH Mpes-
CTaBJsieT, Mo ero MHeHHIo, GOJbIIOH HHTEpec.

BoJsioTHbIE BOBI

Oco6Gbie opMbI 3anerarus HMeIOT GoJOTHbE Bobl, C OXHOH CTO-
POHBI, OHH TECHO CBfI3aHbl C MOBEPXHOCTHHIMHM BOAaMH H armocgep-
HOIT BJIAroi, ¢ Apyroff — HX MOXKHO PacCCMaTPHBAThL Kak Hepa3phlBHOE
1leloe C BEPXOBOJAKOH H TPYHTOBBIMH BojaMi. DosoTHhle BOAbI cO-
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Puc. 107. Cxema 3apacranusa o3epa ¢ moaorumu Geperamu (mo B. H. Cy-
Kauesy)

I — ocoxosui Topd; 2 — TPOCTHHKOBLIA M KaMuumesnil Topd; .3 — canponesesuifi TOp;
4 — canponeaur

CTABJISIOT IVIABHBI OObEKT H3yueHHA 0co6oil oTpacau reorpaduue-
CKOHl HayKH — GOJIOTOBENEeHHs, CO3[aHHOH B 3HAYHTE/NbHOH CTENeHH
Tpynamu pycckux yueHnix: B. P. Buawsimca, T. H. Tanduanesa,
B. C. Joxryposckoro, B. H. Cykauesa u zp.

ITo onpenenennio Bcecoosnoii kondepennun no GoJ0THOMY Ka-
nactpy (1934), Gosotom HasbiBaeTcss H3OLITOUHO YBJIAXKHEHHBIH yua-
CTOK 3€MHOH NMOBEPXHOCTH, MOKPHITHIH cJioeM Topda ray6HHOH He Me-
Hee 30 cm B HeocywenHoM u 20 cx B OCyUIEHHOM BHJE; Bce H30HI-
TOUHO YBJaXHEHHble 3eMeJbHble IVIOLaAH, He UMelolue c1os Topda
HJIH TIOKPEITHIE cjoeM Topda ray6unoii .Menee 30 cx B HeocylleH-
HOM COCTOSIHHH, HA3bIBAIOTCH 8a60ONOMEHHBLIMH 3eMJISMH.

BosnuknoBeHHe G0JOT CBS3aHO € PA3JNHUHBIME TIDUUHHAMH; OHH
o0pasyloTcsi, Hanpumep, npu 3a60/auuBaHHH JeCOB, JeCHEIX MOXKa-
pHLl, JIYrOB, MpPH 3apacTaHud H 3aTOpdOBHIBAHHH BOJOEMOB
[(puc. 107). Yacro Gonora ofpasyiotcsi B peaysbTaTe H3GBLITOYHOrO
yBJaXXHEHHS YYacTKOB MOYBBI HA IVIOCKHX Bojopaszenax. Ha rakux
ydacTkax BHauale nogBAfeTcs MOX <«KYKYLUIKHH JIeH», 3aTeM
Ha4yMHAlOT Pa3sBHBATbCA céarHoBble MXH H oOpasyiorcs cdarso-
Bhle Gosora. B /30Hax TyHApH, JECOTYHJIPHL H B JiecHOH 30HE
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ofpasosaHne GOJOT MPOHCXOJHT KaK Ha BOJOpasjiesax, Tak H B peu-
HbIX JIONHHAX.
B CCCP sza6osouennsle MpocTpaHeTBa 3aHHMAalOT 6oJblIyio TVIO-
wajnb B 30HE JecoB. BosoTHbIE BO/BI BCTPEYaIOTCs H B I0XKHOMH cTer-
A HOil 30He, I/Ie OHH CBfI-
3aHbl ¢ OCOGEHHOCTH-
MH cToKa pex. 3ao-
JIQYEHHEIE TIOHMBI, Ha-
3bIBaeMble IIJIABHAMH,
BCTPEYaloTCH B HHIK-
HeM TeueHHH [lHenpa,
e B IOJYNYCTBIHAX
of6byHO  Ge3BOjHLIE
PeKH BecHOH BhHIHO-
car OoJiblioe KOJIH-
77 W 7 . 4YecTBO BOABI, KOTO-
pas 4acTHYHO 3acTaH-
BaeTcsi B  IOHHXKe-
HuAx, ofpasysa Tax
Ha3klBaeMble  pasiiH-
Bol. Takum ke ny-
TeM BO3HHKAlOT coJie-
Hble o3epa-6osiora
(HanpuMep, «COpHI» B
Kasaxcrane).

ITepex ruamporeo-
JIOTaMH 4acTO CTABHT-
cd 3agava omnpejue-
JHTh Haubonee pa-
HHOHAJLHBEE Croco6H
ocyuieHus saGoJiouer-

7 g P 2 ———5 HOH TEPPHTOPHH; /s
=) w0 gzas o 3TOro Heo6XOAHMO yC-

Puc. 108. Pasnuunbie Teno 6oJaor TAHOBHTb YCJIOBHsl MH-

A — wuannroe Tpaesnoe G0A0OTO aTMOCHEPHOrO MUTaHKA C mpe-
06aananHeN OCOKOBOFO W THOCTHHKOBOTO TopdoB (C OkMaMu Bo- TAHHS 6osoT M reHe-

ab); 5 — sepxosoe carkopoe GosoTo atmocheproro nutamua 3¢ OOJOTHOH KOTJO-
¢ apesecuni Topdom: B — nepexoamoe 60AUTO CMEUIAWHOrO

nutanun; [~ — GoAoto rpyHToBOro nutanus; wmsrkosoanoe — BHHBL
cdarnonbie MXH (Deabie) ¢ PasHOTPABLEM, JKECTKOROAHOE — IHA- 4
Hi/Bhle MXH (3eleHuie) ¢ pasnorpasvem; J — sucfivee 0ogo0TO HO }’CJIOBHF{M H

rPYHTOBOrO NHTaHks. | — Boaa; 2 — Topdh; 3 — necok; 4 — ran- TAHUHA BOJIOH 60-
Ha; 5 — ypomreHb BOAW
JoTa [eJiATCH Ha TPH

TPYNILL, cXxeMaTHYecKH H3o0pazkeHHLie Ha puc. 108:

1) HuauHHBE, nNHTaOmuecss aTMoc(epHBIMH W IPYHTOBBIMH BO-
IlaMH, a TakxkKe O3ePHLIMH WM pPeyHLIMH;

2) BepxoBele (c(arHoBble), TNHTAIOMIHECS MNPEHMYIECTBEHHO-
atMoc(hepHEIMH OcajKaMH;

3) nepexomHble, CMEIIAHHOrO IHTAHHS — TPYHTOBOrO M aTMO-
cthepuoro.
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Boigensior eme THNbL 60JOT, MHTAIOMIHEXCH HCKAIOYHUTEILHO TPyH-
' TOBHIMH BojamH. K 3TOMy THIY OTHOCATCH, B YacCTHOCTH, «BHCH‘-IHe
60J10Ta», PacnoJOKEeHHLIe HA MOJOrHX CKJIOHAX JOJHH.

Ilpu u3yueHHH reHeauca 6GoJOT HeOGXOAHMO 0OpalLlaTh BHUMAaHHE
Ha rayOuHy BpesaHHsl KOTJIOBHHE. B ciayuae Bpezanus 60J0THOH
KOTJIOBHHH B BOJOHOCHBIH TOPH30OHT MOXKET NPOUCXOAHTH MOCTOSIH-
Hoe muTaHue GoJIOT rPyHTOBBIMH BoAaMu. B wacrnocru, ®. I1. Capa-
penckuit (1935) ortmeuaer, uro «xorsi Gonora Iloseckst W mNpH-
sHaloTcst 6os0oTaMu aTMoc(epHOro MUTAHHA, TAK KAk, NeHCTBHTENbHO,
rJIaBHBIM HCTOYHHKOM MHTAHHS HX SBASIOTCA arMocepHble OCafKH,
HO CBfI3b HX C IPYHTOBBIMH BofaMH Ilojecckoii HH3MEHHOCTH HECOM-
HEeHHa».

PacTuTenbHEIl MOKPOB GOMOT ¢ TeueHHeM BpPEMEHH H3MeHSeTcH
H MOXKET CJYXKHTb XOPOIUHM MOKasaTeJeM THAPOreoJorHyeckKux oco-
OenHocrell G6osnoTa (ycJOBHS NMHUTAHHA, TeHeTHUYECKHil TUn GosoTta H
T. m.). Besnecuble, cusibHO oGBOAHeHHEIe GoJOTA C 3eNeHbIM (THII-
HyM) Hau GenniM (charHym) MxoM, MecTaMi ¢ He3apociueit BOAHO#
NOBEPXHOCTbIO (OKHaMH), OOBIYHO OEIBAIOT 03€PHOr0 TMPOHUCXOXK/IC-
Husa. Yacro takue GoJOTa CIIJIOWDb 3aTAHYTH MAJOMONIHBIM TOp-
($AHEIM KOBpPOM (CmJIaBHHO#), TOJ KOTOpPBIM Haxomgutcas 6o-
JotHas Boja. KycTapHHK uepHOil KJMeHKOH OJbXH CJAYKHT TNOKa-
3aTeneM JABHXKeHHsI GosioTHOH Bojbl. CMellaHHBIH Jiec H3 Gepessl M
e/l CBHJeTeNbCTBYeT 00 yMepeHHOM YBJaXKHeHHH YydacTka GoJsor.
CocHul pa3BHBalOTCA HAa MJIOTHOM TOP(SHOM OCHOBAHMH M Ha MOII-
HO#t uncTo Top(siHo# 3amexu (GuBuIero BepxoBoro 6osoTa).

C OGOJIOTHBIX MPOCTPAHCTB HCHApPSieTCss OrPOMHOE KOJHUYECTBO
BOJBI, TAK KaK HCHapeHHe MPOUCXOAMT H C INOBEepPXHOCTH OOJIOTHOH
PACTHTEJIbHOCTH H O CBOGOJHOMH BOJHOI MOBEPXHOCTH.

ITo A. JI. ly6axy, 6070TO MOMET paccMaTpHBAaThC <«HIH Kak
BOJIOEM, BOJA M3 KOTOPOro He MoxeT GEITh yAaJjeHa, HJIH Kak cyla,
copepxkamaa oxoio 909% Bogg.

Kosdduunentsr ¢unaprpannn TopdsHoA 3aneu 3aBHCAT OT CTENEHH Pasio-
wenus Topha u KoneGmores ot 0,45 at/cyTAu B cHNBHO PA3NONKEHHEIX TOpdax no
0,85—4,5 mfcyrku B cnaGo pasnomeHHulX. PHABTpaUHs UYepe3 HHIKHHE, CHABHO
YNJaOTHEHHBIE CJIOH 'ropq)a o0nuHO HHuYTOKHA. HauGonee HanexHble BENHUHHB
Ko3hhHUHeHTOB (DUALTPaNHH TOPGAHONH 3ameXH MONYYaloTes NPH NOJEBLRIX MeToaax
onpefeneHusd, Huorpa nBuiKenHe BOABI K peKaM H JLpeHa)XKHbIM KaHaBaM cyule-
cTBeHHO O6Jervaercsd HajauyneM B TopdsHeX 6on0TaX cBOGOAHEIX NPOTOKOB.
B amix cayyasx koaddHuMenThl (GHALTPANMH 3HAYATENLHO NPEBLILAIOT YKasaH-

HEle BeIWYHHHL

ConocTaBienne BeJHYMH CTOKAa ¢ CHALHO M ciaGo 3aGonouenneix Gaccefinos
MOKa3LIBAET, YTO CYMMAapHHIAl 3a TOI H.3a JeTHee BpeMsi CTOK ¢ CHAbHO 3afor10-
yeHHBIX TJIOUlafeill MeHblle, yeMm co caalQ 3alonoueHHbiX. [To JaHHBIM HEKOTOPBIX
Habmolenufi, Haduuve Gonor Ha BOAOCGOPHOH NAOWMIAAM YMeHbIIAeT BeceHHHe H
JIeTHHe NaBOJAKH, HO OKOHYATEJLHO 3TOT BOMPOC elle He peileH.

B Cogerckom Cotose ocymectsasiotess Gobuine paboThl 110 Me-
JHOpalnMH H ocBoenHio Gosor. Hanpumep, mponsBOAHMTCS OCylleHHe
[Moneckst, rie NPOU3BOAHIKCH MIHPOKHE THAPOreQJOTHYECKHe H3BICKA-
uust. Pacupesa Koaxuna B Tpysuu, rae Ha MecTe 3a60JOYeHHOH
HH3MEHHOCTH PAaCKHHYJHCH TUIAHTALHH LRTPYCOBBIX KyJbTYP.
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Ha ocymeHHBIX TEPPHTOPHAX HH3WHHBIX GOJOT pasBHBAeTCs R
pAA  APYrHX IeHHBIX CeNIbCKOX03AHCTBeHHEIX KyabTyp. TopgsaHbie
MeCTOpOXKIeHHA BepXOBLIX GOJIOT Mocie ocylleHHs pa3pabaThiBaloTCs
Ha ToniuBo. Ha Topde paGoralor KpynHble 3jJeKTPOCTAHLHH.

Kpome creuna/ibHbIX HAYYHO-HCCAENOBATENBCKHX HHCTHTYTOB
B CCCP co3pnaHa ceTb ONBITHBIX CTaHUHH M HAOMIOAATENbHbIX NYHK-
TOB, M3y4alOLUX pexumM GOJIOT.

Boamt ajon

Ceoeo6pasHple THIPOTEOJOTHYECKHe Yc/a0BHs HabmiomaioTcs Ha
mecuaHbIX AIOHAX MOpcKHX nobGepexuii. Ouenb yacTo B AIOHHLIX Mec-
Kax saJieraloT mpecHble BOAbI, 3ePKa/0 KOTOPLIX HAaXOIHMTCS BhILIE
YPOBHSI MOPSL H OTpaa-
eT (popmy JIOH: MOA Jl0-
HaMU YypOBeHb BOJ IIO-
Bhiltaetcss.  [loaoGHee
BOZOHOCHLIE TOPH30HTEI
NHTAOTCT  aTMocdepHbI-
MR OCaflkaMH HJIH BOJa-
MH, TPHTEKaIOUUMH CO
CTOPOHbBI, €C/JIH MecuaHoe
nobepebe IPHMBIKAET
K YCTBEBHIM Y4CTAM J9O-
= lCar JIHH, BbITOJHEHHBIX aJ-
' Puc. 109. TIpecusie Boxs B mecuanblx Miopax wa " OPHAJBHBIMH - OTJIOXKe-

Gepery Mops HHn

Ha nexoropoit ray6u-
He IpecHasi Boja cMe-
HeTcst Mopckoil. Ecan sta ray6uma, cuntas OT nMOBepXHOCTH Mopa,
pasia H (puc. 109), To oueBHaHO, uTO Ha rayGune H CYILLeCTBYeT
M3BECTHOE DABHOBECHE MEXJy COJICHOH BOXOH MOJ YPOBHEM MOps H
MpecHOH — moj AI0HOH. Tak Kak yae/bHbI Bec MpecHOl Boas! paBeH |,
a Mopckod — B cpeaHeM 1,024, 10, 0603HAuUB NpEBBULIEHHE YPOBHS
TPYHTOBOH BOAbI' HaZl YPOBHEM MOps uepe3 /i, MOMKHO BBIPA3HTh THA-

pPOCTAaTHYECKOE PABHOBECHE YpaBHEHHEM:

H-4h=1,024H,
OTKYy 1a
h
Fi=s 0,024
HJIA
= 0,024H.

CaenoBatenbio, MpeBbillleHHe YPOBHA NPECHOH BOAB HAX YPOB-
HEM MODs cocTap/isier /42 TIyOHHBI PACHPOCTPAHEHHS NPECHOH BOJbI
OT yPOBHSl MOpS. ,

Mecramu mpechble BoAbl noGepebsi 3aHUMAIOT GOJbBIIHE npo-
CTPAHCTBA H MOryT paccMaTpHBaTbCs KaK TPYHTOBble, HMeOLlHe
NpaKTHYECKOe 3HaYeHHe M5 LleJeil BOJOCHAGKeHHS.



TfTaasa 14
FPYHTOBBIE BOJbI

MoHsiTHe 0 rPYHTOBBIX EOAAX

I'pyuTOBBIE BOJB — 3TO CBOGOAHBIE IpaBHTALHOHHLIE BOJHI Tep-
BOrO OT MOBEPXHOCTH 3€MJH TNOCTOSIHHO CYLIECTBYIOIIEro BOJAOHOC-
HOr0 TOPH30HTA, 3aKTIOUEHHBIE B PHIXJHIX YETBEPTHUHBIX OTJIOMKE-
HHAX HJIH B BepXHeil 4acTH KOpPeHHBIX mopoA. O6LIYHO OHH HE HMEIOT
CIUIOIUHOA KPOBJIH H3 BOJOHEINPOHHIAeMBIX MOPOJL.

TepMHH «rpyHTOBLIe BOABI» HACTOJbLKO Iiy0OKO Bollies B 0GHXOI
H HACTOJIBKO CBSI3aH C ONpe/eleHHBIM THAPOTreoJOrHuecKHM cojlepiKa-
HHEM, YTO BCe MONbLITKH 3aMEHHUTb ero APYrHM TepMHHOM (HanpHmep,
BOZbl CBOGOJHBIE MJIH BOABI CO CBOGOJHOH MOBEPXHOCTBIO) HE HMEIOT
ycriexa. B sapy6exHoll JHTepaType TPYHTOBBIMHM OoJblleil 4acTbio
Ha3LIBAIOTCA BCE TNOA3EMHbIE BOABI, YTO HeJb3sg INPU3HATL TIpa-
BHJIbHBIM.

['pyuToBble BoAbl — yamie Bcero Ge3HanopHble, T. €. HMEOT CBO-
Go/HYIO NOBEepPXHOCTb. ¥YpPOBeHb BOABI B KOJIOALAX MM CKBaXKHHAX,
3a/I0KeHHBIX /IS pa3BefikH M 3KCNJyaTalMM TPYHTOBHIX BOJ, ycTa-
HaBJIWBaeTCsl HAa BEICOTE, COOTBETCTBYIOLleH BepxHeid rpaHulle, HJIH
cBOGOHOM TOBEPXHOCTH, TIPYHTOBHIX BoA. OAHAaKO HA OTAEJNBHbIX
yuyacTKax, NepeKpHTHIX BOJOYNOPHLIMH NOPOAAMH, FPYHTOBLIE BOJbI
MOryT npuo6peTaTh MecTHBIH HAnop.

OGaactb NUTAHHA TPYHTOBLIX BOJ, Kak NMpaBHJO, coBnagaer ¢ o0-
JacThl0 MX pacrnpocrpaHeHus. I'pyHTOBble BOJBI CBA3AHEI ¢ aTMOC-
GbepHoit BNaroH, a Takke C INOBEPXHOCTHHIMH BOAAMH H BePXOBOI-
KOH, HO TaK KaK MX YpOBeHb HAXOJMTCH HA HEeCKOJbKO METpoB
HIH Ja)ke JIeCcATKOB METPOB HHXKe MOBepXHOCTH 3eMJI, pacnpe-
JleJleHHe HX JIMIIB J0 H3BeCTHOH CTeneHH OTpaKaer reorpadu-
YeCKYI0 30HaJbHOCTB M MOAYHHSETCs 0coboif, Truaporeosoruueckoi
30HAJIbHOCTH (nogpoGHee O 30HANLHOCTH TPYHTOBLIX BOJI MOBOPHTCH
HHUXe).

PeXHM TpYHTOBHIX BOJL HAXOAHTCA TMOJ HeroCpeACTBEHHHIM
BJIMSIHHEM THIPOMETEOPOJIOrHUECKHX (DAKTOPOB M XapakTepuayercs
Ce30HHbIMH KoJleGaHUAMH YpPOBHA, NeOHTa ¥ XHMHYECKOro coCTaBa.
ITo Bo3pacTy rpYHTOBHIE BOAHI ABJSIIOTCA COBpeMeHHBIMH ofpasoBa-
HuAMH. OHH 00blYHO (OPMHDYIOTC HA CPaBHHTENbHO HEGOJIbIIMX
ydyacTKax MeXIypPeuHblX MacCHBOB, B aJIIOBHAJBHBIX OTJIOMXEHHAX
peuHbIX JOJHH, B NPEArOPHBIX KOHycaX BhiHOCa; Gojee MoulHble Gac-
cefiHbl TPYHTOBbIX BOX 4acTO TNPHYPOUEHH K YYacTKaM JpeBHHX
norpeGeHHbIX AOJIHH, K MECTAM HaW®IIEHHS MeCUaHO-raJeyHblx OTJO-
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JKeHHH JIEHHKOBBIX PeK, K JIaBOBHIM [OTOKaM, BY/JIKAHHYECKHM
OpekuHaM H T. m.!

B 3aBucHMOCTH OT YCJIOBHi 3ajeraHdsi PYHTOBBIX BOJ pasJH-
YaloT TPYHTOBHIN MOTOK M IPyHTOBHI Gacceiin Tor m apyroi
HMEIOT pP#AJ pasHOBHAHOCTEH, a MecTaMH HaG/I07aloTCsl CJI0MHbIE
KOMOHHAUNH HX.

I'pannnbsl GaccefiHa rPYHTOBBIX BOJ ONpPEAEJSIOTCA IJIONIABIO
pacnpocTpaHeHHT H CTEMEHbI0 SPO3HOHHOTO pACUNEHEHH OTJIOKe-
HU#, GNaronpHATHHIX AJ8 CKONJEHHs BOABL IJyGHHON 3PO3HOHHOrO
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Puc. 110. Popma rHIPOH3OrHIC NMPH PA3THYHLIX COOTHOIIEHHAX NOBEPXHOCTHHIX
H FPYHIOBBIX BOJ

A — pexa NUTaeTcs rPYHTOBHIMH BOAAMH, 3ePKA/I0 HX HAKJAOHEHD K pexe; 5 — pexa nuraeT rpyHTO=
Bhle BOALl, 3CPKaA0 HAKAOHEHO OT pexH; B — pexa nuraer (aesuwit Geper) W apenupyet (npabufi Ge-
per) rpyHToBLie BOAb

pacuneHenusi o6yC/OBIHBAeTCH Takke riny6HHA 3aneranua u Qopma
MOBEPXHOCTH TFPYHTOBBIX BOA. DTy MOBEPXHOCTb NPHHATO HAa3blBATh
3epKAaJOM, WIH CKaTep Th I0, [DYHTOBbIX BOJ; HA KapTe OHA H30-
Gpaxaercss THJPOH3OTHICAMMY — JUHHAMH OJIMHAKOBOH BHI-
coThl 3epkasa Haja yposHem Mmops. Ha puc. 110 noxkasana c¢opma
PH/IPOH30THUIIC TIPH PasJHYHLIX COOTHOIUEHHSX NMOBEPXHOCTHHIX M MOJ-
3eMHLIX BoJl. BogoHenpoHuuaeMas nopo/ja, NoACTHIAIONLAA TPYHTOBbIE
BO/IbI, HA3BLIBAGTCA BOLOYMOPHBI M J 0 K e M. MoOIIHOCTbIO TPYH-
TOBOIO BOJOHOCHOTO TOPH30HTA Ha3biBaeTCs BEPTHKAJIbHOE paccTosi-
HHE OT BOAOYMOPHOro JioXKa [0 MOBEPXHOCTH TPYHTOBEIX BOM; MOIL-
HOCTb 3T4 B TEYEHHE rojla MOMKET MEHAThCH.

HecmoTpsa Ha TO, 4TO MOBEPXHOCTb TPYHTOBHIX BOZX [0 H3BECTHOI
CTENEeHH COOTBEeTCTBYyeT penbedy 3eMHOfl MMOBEPXHOCTH, BOLOPA3/Iel
FPYHTOBEIX BOJ He BCerjla COBMajaeT ¢ MOBEPXHOCTHHIM. Takoe cme-
LIEHHE BoJOpasjena HIlOCTpHpyercss puc. 111, mHa Koropom cxema-
THYECKH H300pa)KeHbl HEeKOTOphie BHJILI 3aJEraHds FPYHTOBHIX BOJ
(paspes I'). Ha ToM e pHCcyHKe BHAHO, KaK HEGKOTOpBlE MOBEPXHO-
CTHble 06pa3oBaHks, HaNpHUMeD IVIHHHCTHIA JemoBuil (paspez B) uiau
BEICTYI BOIOYNOPHOro Joka (paspes /), co3faloT MOANOP rPYHTOBLIX

! TpyHTOBEIe BOXNBI, TMPHYPOUEHHHIE K TPEIIMHOBATHM MOPOLAM, paccMaTpy-
‘BaloTca B Iiase 16, rae faetcs onucaHHe BCEX BHAOB TPEMIMHHLIX BOJL,
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BoJ. B peaysbrate GesHamopHEI FOPM3OHT FPYHTOBLIX BOJ Ha HEKO-
TOPBIX yuacTKax (paspe3 B) CTaHOBHTCA HAMopHBIM.

Hamenenne QUABTPALMOHHBEIX CBOMCTB BOJOHOCHOTO CJIOS BBI3BI-
BaeT M3MEeHeHHe YKJOHA NOBEPXHOCTH TPYHTOBbix BOA. PasoGparbcs

5

[ ) -t . :
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Puc. 111. Cxema 3aneranns TPYHTOBBIX BOX

A — rpyHTOBbLIft MOTOK; 5 — COMETAHHE TPYHTOBOTO MOTOKA W TFPyH-
ToBOro Oaccefina; B — rpyHTOBHIAA NOTOK, NOANEPTHIA TFAHHHCTLIM
AenoBuesm; I’ — cMellenHe BOAOPa3nena rPYHTOBHIX BOX MPH HEO.H-
HuKOBOM TOJOMKEHHH YPOBHS BOAL B APEHHPYIoWHX pekaX; J —rpyu-
TOBLII NOTOK, NperpaxaeHHuii nogsemubim Gappaxesm. | — poao-
npounnaemMsie nopoasi; 2 — BOAoynopHoe Jaoxke; 3 — neMioBuil;
4 — nafka KPHCTaJAH4eCKHX NCpoA; § — ypoBeHb IPYHTOBHLIX BOA; ¢
6 — HanpaBJeHHE TPYHTOBOr0 NOTOKA; 7 — BbIXOA TPYHTOBOA BOAM
HA NOBEPXHOCTH .

B NMPHYHHAX STOrO M3MEHEHHS MOMKHO, €C/H BHHMATEJNbHO MPOAHAJH-
3HPOBATh I'e0JIOTHUECKHE YCJOBHsI MECTHOCTH H NPHMEHHTb OCHOBHYIO
dopmyay Jlapcu mis eAHHHYHOrO PACXOAa TPYHTOBOrO MOTOKA:

4 g=Rkhl,
OTKy/a '
- BRAE
kmr

16 A. M. Osunnunxos 241




rae / — YKJOH MOBEPXHOCTH TPYHTOBHIX BOJ;

g — pacxoja Ha 1 M IMHPHHBLI NOTOKA;

k — ko3t pHIHEHT QHALTPAINH;

h— MOIIHOCTE TPYHTOBOI'O MOTOKAa.

W3 stoii opMysl ciefyeT, 4TO NMPH MOCTOSHHOM pacxoje YKJOH
NOBEPXHOCTH TPYHTOBLIX BOA 06parHO IponopuHoHateH Ko3hpu-
nueHTy (RABTPALMH BOMOCOAEPIKALUX TMOPOL H MOL(HOCTH TPYHTO-

/Ezﬁpauaambcu
97 % 95 9 g7 98 %0 100

Er BE2 223 =4

Puc. 112. lNoaoxenune 3epkana rpyHTOBLIX BOA

A — npu M3MEHeHHH (PMAbTPALHOHHWX CBOACTB NOPOALI;
5 — npH niMeHeHHH MOUIHOCTH FPYHTOROrO NuToka. | —
BOAOHOCHLIA Necok; 2 — BOAOHOCHIA raneluHuk; 3 — BO-
Roynopxoe Joxe; 4 — HanpasaelnHe ABHIKEHHA N0TOKA

BOrO 10TOKA.

Puc. 112 nmmocTpH-
pPYeT yMmeHblleHHe YKJO-
Ha B CBfI3H C yJyulle-
HHeM (QUIBTPAaLHOHHBIX
csoficts mopoabl (A) n
C yBeJHYEHHEM MOIIHO-
CTH BOJOHOCHOTO TJacTa
BCJIICTBHE HEPOBHOCTH
80JI0ynopHOro Joxa (B5).
B HuxHell 4acTH pH-
CYHKa MOKa3aHO, KaK H3-
MEHEeHHsl YKJOHa OTpa-
JKAKTCS Ha KapTe THAPO-
H30THIIC: TIPH YBeJauue-
HHH YKJOHA TH/IPOHU30-
THIICHL  CTYUIAIOTCH, TIPH
YMeHbIIEHHH — pa3spe-
HAKTCH.

YcioBHs NUTAHHA H
PEXHM IPYHTOBLIX BOJ

['pyHTOBBIE BOALI TO-
MOJIUAIOT CBOM 3arachl U3
pa3JIHUHBIX HCTOYHUKOB.
MoxXHO BBIZENNTH CJe-
JYIOlIHEe BHJbLI MHTAHHS
TPYHTOBBIX BOJ:

1) Unpunsvrpanus ar-
Moc(epHEIX 0calKOB, KO-
TOpble HJIM MpPAMO MpoO-

HHKalOT Yepe3 30HY a3palfH [0 TPYHTOBHIX BOJA, HJH YBJIAXKHAIOT
MOYBEHHBIH CJOH [0 TNOSBJGHHA TIpaBUTAaUHOHHBIX BOA. [lccaeanue
MOTYT TIOnajaTh HAa TOBEPXHOCTb MOABELIEHHBIX KamW/JspHLIX BOI,
KOTOpHIEe, B CBOIO Ouepelp, NMepememiasch KHH3Y, TMOMOJHSAIOT 3amachl
FPYHTOBHIX BOJ. YpOBEHb IPYHTOBLIX BOJ TPH 3TOM NOBHIUIaeTCH,
oco6eHHO Ha yyacTKax OTpHIlaTeJbHHEIX 3JEMeHTOB MHKpopenabeda,
rae MHQHILTPALHS NMPOHCXOAMT HauboJee WHTEHCHBHO.

2. UudunbTpanusa Box pek H APYrHX NMOBEPXHOCTHHIX BOJLOEMOB B
MepHO/Ibl BBICOKOrO YPOBHSA NOBEPXHOCTHRIX BOA. B 3acymuiupmix paiio-
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HAX TAKOe MHTaHHe MOMKeT HMeTh GOoJIbIIoe 3HAYEHHE B TeueHHe BCEro
rojia; B CpeJlHMX WIMpPOTax B JeTHee BpeMd OOLIYHO HMeeT Mecto 00-

paTHas KapTHHA, T. €. PEKH MHTAIOTCA rPyH-
TOBLIMH BozamH. Boobuie cooTHomeHus me-
KAy MOBEPXHOCTHBIMH H TPYHTOBLIMH BOJA-
MH JIOBOJBHO MHOTOOOpAa3Hbl H 3aBHCAT KaK
OT KJHMAaTHYECKHX VCJOBHH, Tak # OT
reoJIOrHYEeCKOro CTPOEHHs MeCTHOCTH. Pas-
JIHYHBIE CJAYYAH 3THX COOTHOIUEHHH CXeMaTH-
uyeckn usobpaxenn Ha puc. 113. [lpuGpex-
Hble Y4acTKH HMeloT cBoeofpasuble ocoleH-
HOCTH, .TIPHUEM HA 3THX yYacTKaxX BCeria
MOJKHO BBLIIGJNHTL 30HY HENOCPeJCTBeHHOI
HHUALTPALKMK M 30HY TOANOPA TPYHTOBHIX
BOJ, Tle ypOBeHb MNOBhIllaercs Gaarogaps
NOCTYIJIEHHIO BOJABl M3 30HH HHQUILTpa-
IHH.

B kawectBe npHMepa, HIMIOCTPHPYIONIEro, Ha-
CKOALKO 3anackl TPYHTOBBEX BOJA MOFYT MONOJHATHCA
33 CYeT peyHuIX BOL BO BpeMA TNaBOAKOB, MOXKHO
npuBecTH caeayioude nannsie. M. A. Beenoposckas
ollpefeanaa, 4To yYBeJlHYeHHEe 3aNnacoB IPYHTOBLIX BOJX
aonuksl Boarm (npotus JKurynesckux rop) 3a me-
puon napoaka coctasasno 1890000 m3 ma 1 km
Oeperopoit AMHHM, NPH CPelHell WHTEHCHBHOCTH HH-
duabtpaunn okono 40000 m3/cytku Ha 1 xm. ITo
noacuery Y. Cauxtepa mag p. Puo-I'panpe (CILA),
oflee KOJMHYECTBO BOAHI, MOJNYYeHHOH H3 peKyu ropu-
301TOM FPYHTOBBIX BOA B TeueHHe 33 aHeil, cocTaBH-
no 167900 m3 Ha 1 xm Geperosoii aunun, Cpen-
HASl  HHTEHCHBHOCTb  HMH(QMABTPAUHH  PpaBHANACKH
5087 m3/cyrkue na 1 k.

3. IMoctynyleHue NOJ3EMHEIX HATIOPHHIX
Box M3 Dosee ryyGOKHX TOPH30HTOB. IDTOT
c/lyuail NOBOJIBHO CJOMKHBIH H MOMKeT ObiTh
YCTaHOBJIEH TyTeM TLIATENbHOro aHaJinia
TH/IPOTe0JIOTHYECKHX YCIOBHII yyacTKa Ha-
NOPHBLIX BOA C NPHMEHEHHEM TEpMOMETpPH-
YEeCKOH pa3pefKH.

Ilpn HemocTaTKe TPYHTOBBIX BOX AJA
MOMOJHEHHSI HX 3aMacoB MHOTJA MpUOeraoT
K HCKYCCTBEHHBIM coopyxeHusiM. Takue co-
OpyXeHHsl HashlBaloTCs «(paGpHKaMH rpyH-
TOBBIX BOZ».

b R
KO B NepHOL NAROAKOR); B — 3epkanc rpyHTOBOro NOTOKS HAKAOHEH

7
4z
-—3

Puc.113. Paanuunwie cay-
YaH COOTHOIUEHHA NOBEPX-
HOCTHBLIX H TPYHTOBLIX BOXA
(no M. A. Besuoposckoit)

A— 3epKas0 rpyHTOBOrO NOTOKa
HaKANHCHO K pexe (ofparHoe
COOTHOWEHHE  HAGADAACTCH TOAb-
0 OT pexH, IHTAVHe IPYHTORKX HOA

NPONCXOAHT 38 CHCT HH(IHABTI UMM  PeunbX BOA: B — ruipasanueckas CHi3b MEWAY | PYHTOBBIMH
H HOHCPXHOCTHL Y W BOAAMI OTCYTCTBY eT; [ — 1HAPABAHNEUK N CHE3b MEHKAYFPYHTORWMH K NOBepX-
HOCTHLIMH HORLAMH OTCYTUTHBYET B NePHOA HHIKOTQ YPOBHA, HO YCTAHAWAHRACTCH B HEPHOA BLCOKOIO
YPoBHu; J — peKa BAMMET HA YPOBCHL FPYHTURLIX KOA TOAIKO B Y3KON Nf HpeuHow nosoce, | — BO-
AonpoHHUEeMble NOLOAM; 2 — BOAO) nOpHLIE NOPOAL; 3 ~®YDOBEHB' IPYHTOBIX BOA

16*
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IMpuHmun HcKyccTBeHHOTro 06pa30BaHMsl IPYHTOBBIX BOJ, paccMa-
TpUBaeMbIH ToapoOHO B Kypce «BopmocnaGkenus», 3akmaiodaercss B
CO31aHuU 6JaronpHATHHIX YCJIOBHH A8 HH(QHIBTPALHH MOBEPXHOCT-
HEIX Boj. [locsiefiHHe OTBOAATCS KaHaJaMH B OTKpBIThIe GacceiiHsl,
BHIPHITEIE B BOZOMpOHHIaeMuIX moposax. Ha pue rtakux 6GacceiiHoB
HHOT/Ia HACHIAIOT IONOJHHTEJALHBIE CJIOM NecKa, KOTOPHIH crnoco6-
CTBYET OYHIIEHHIO BOJAB H YMEHbIUEHHIO 3aujIeHHs MOP BOAOHOCHOTO
ropusonTa. Boia QpuabTpyercss B MOPHCTHIH Niact, OTKyla OHA 3axBa-
-ThIBAETCH BONO3a0OPHBIMH COOPYXKEHHSIMH.

B nycremubix paiionax Coserckoro Colosa HaKOMJeHHe IOM3EM-
HBIX BOJ OCYLIECTBJISIOT C NMOMOIUbIO cHcTeMul sim. Ha Ykpauue u B
CYXHX CcTensix 3aBOJIKbSl MIKPOKO NPHMEHSIOTCH <«HAaXKHMHBIE» KO-
JIOAUE], YCTPaHBaeMble HHXKe MNPYAOB. AHAJOrHYHO, NyTeM YCTPOH-
cTBa MPYHOB B Gankax, Ha GoJjiee BEICOKHX OTMETKAaX, MOXHO 3HAYH-
TEJHHO YBEMHYHTH IPOH3BOAHTENBHOCTb KOJOLLEB.

HakomeHHIO TPYHTOBBIX BOJ CIOCOGCTBYIOT TaKikKe HCKYCCTBEH-
HEIE BOJOYIOPHLIE NepeMbIYKH, IIPH MOMOIIH KOTOPHIX CO3[4aloT MOJ-
3eMHBbIE BOJOXPAHHJHINA TIPYHTOBHIX BoA. Taxkue BOJOXPaHHJIHINA
obecrneunBaior OecniepeGoiiHOe NHTaHHE BOA03a0OPOB B TEpPHOMH
YMeHbIUeHHUs TOJ3EMHOr0 CTOKa.

Takum o6pa3oM, H3MeHeHHe 3alacoB TPYHTOBBIX BOJX 3aBHCHT OT
nutagus arMocepHBIME BOXAMH, OT TPOCAYHBAHHMS TOBEPXHOCTHBIX
BOJ, @ TAKXe OT YCJIOBHH IOBEpPXHOCTHOTO CTOKA, NMOCTYIJIEHHSI BOI
u3 Gosiee TIyGOKHX TOPH30OHTOB M HMCKYCCTBEHHBIX MEPONMpPUSATHH.
Bompluyio posib HrpaeT BeJHYHHA HCIAPEHHs, MOLIHOCTB H CTPOeHHe
30HBI a’palliiil, a TaKKe XapakTep BOJOHOCHOTO TOPH3OHTa (K03(-
tdunreHT QHUIBTPAIMH, OLHOPOAHOCTh COCTABA, TPELIMHOBATOCTH BO-
IOHOCHEIX TIOPOJ], BeJIMYHHA HANOPHOTO I'pPajHeHTa).

Pexum TPYHTOBBIX BOJI XapakTepuayercd 3aKOHOMEPHBIMH Ce30H-
HEIMH KOoJeGaHMSIMH YPOBHSl H pacxojia, Ha KOTOpble MOryT HakJja-
IObIBaThesl W KoneGanusa snusoguueckue, Uem TiiatesibHee OPTraHH30-
BaHbl HAGMIONEHHS 32 TPYHTOBLIMH BOJaMH, TEM MOJIHEe MOXKHO ycTa-
HOBHTb 3aKOHOMEpHOCTH 3THX KosieOGauuit. B Ganance rpyHTOBEIX BOX
NOMHHHpYIOLIee 3HAYEHHE HMEeeT MOCTOSIHHBIH MOA3eMHBIH CTOK.

Ilpu aHanuse KoseGaHHN YPOBHA TPYHTOBBIX BOJ CleLyeT pasJiu-
yaTh e CTBHTeJbHE e KoneOaHHs, NMPH KOTOPHIX MNPOHUCXOAAT
H3MeHeHHUs KOJ/IH4eCTBa BOJBI B TOPDH3OHTE, H KA X YUIL H € C 51, 3aBH-
csliye oT aTMoc(epHOro NaBJeHus B 30He ajpaluy, KOrja BOAOHOC-
HBIl TOPH30HT He MOoJyYaeT ¥ He otaaer Boawl. Kamxymuecs konebanus
qacto HaGaIonaloTed B OTKPHITHIX BhIpafoTKax (CKBaXKHHAX, KOJO-
1aX), HO He 3aXBATHIBAIOT BCEr0 BOIOHOCHOTO MOPHU3OHTA.

PexuM rpyHTOBRIX BOJ B TEpBYIO ouepellb cBA3aH c GaJaHCcOM
BJIard B 3oHe aspaiun. KoneGaHus ypoBHS ONpPeNeNfAIOTCs COOTHO-
[IIeHueM MeXAYy TMOCTYIJIEHHEM BOIBI Ha MMOBEPXHOCTE BOJOHOCHOIO
CJIoST H pacxogoBanueM ee. Eciy KOJHYECTBO MPOCOYMBIIEHCST BOJH
Gosbllle, YeM pacxof ee, TO ypOBEHb MOJ3EMHEIX BOJ MOBHIIIAeTCS,
H Haob0pOT, eciu MOA3EMHBIH CTOK MpeBbiiaerT WHOHILTPAUKIO, —
YPOBEHb TOHHKAETCH.
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Cssi3ab KoJsie6aHHil YPOBHSI FPYHTOBHIX BOJA C THAPOMETEOPOJIOrH-
4YecKHMH (pakTopamMH NONYHHAETCH H3BECTHOH 3aKOHOMEDPHOCTH, KO-
TOpas Haulia BhIpaXkeHHe B ypaBHeHHH Kéne.

Kosnuectso BOmml f;, mpocounBiueficss ¢ TOBEPXHOCTH SeMJH, PABHO KOJH-
YecTBY BHINABLUIHX OCAfKOB X 33 BHIYETOM HCTADHBIIefics BOAW 2 H TOBEpX-

HOCTHOTO CTOKA Yj:
hy=x—(z2+ ).

Ho ypoBHA TPYHTOBHIX BOJ MPOCOYHTCH TOJABKO YacTb 3TOH BOLH o, Tak Kak
JApyras 4acTb ee d nofileT Ha HachleHHe 30HBI a3palHH:

kg=h1—d.

IMpu ysennuennn sanacos Bjard Bennuusa d GyNeT NONOMKHTENbHAA, TPH
VMEeHbILeHHH — OTpHILATeNbHAS,

Bennunia n3MeHeHHS YPOBHS NOJA3EMHBIX BOXL 2. 3aBHCHT OT BEJHUHHE TOJI-
SEMHOTO CTOKa ¥» M YAENbHOI BOMOOTHAAuH | 30HH adpaluu:

phy = hy — ¥,

Ilpn y, < hy ypoBeHb noOBHIIAeTCSl, MPH Y2 > fi; ypoBeHs najaer.
3amensas o = hy— d u pewas ypaBHeHHe OTHOCHTEJIBLHO i, Mojydaem:

hy—d—y, y
i

3amensa iy = x — (24 y,) u o6osnauas ¥, + Yy, = Yy, nonydaeM O CH O B-
Boe ypaBuienHe Kéne:

h; =

ho—(z+ y +d)

Byl
f n

B ypaBHenne Kéne He yuTeH 3/eMeHT *BpeMeHH, MOITOMY OHO He
OTBEYaeT COBPEMEHHLIM IMPEICTaBJeHHsIM O pexkume H GajaHce moj-
3eMHBIX BOJ. 3HAUHTEJbHO MOJHEe NPHBOAHMOE HHXKe ypaBHeHHe
I'. H. KameHcKoro, KOTOpeIM Mbl peKOMEHIYeM MNOJb30BaThCH.

Ha puc. 114 nokasaH rpyHTOBbIl MOTOK, B KOTOPOM BHLIEJEHE!
nBa ceyeHHs / H 2, pacnoJioXeHHBle Ha paccTosHHH Ax Apyr oOT
apyra. B peayaprate Bhinafenusi ocankos N, ucnapenuss V u unbHIb-
TPaUKH @ NMPOH30MJIET H3MEeHeHHe YPOBHSI BOJBI 4 h.

Konunuecrso BOMI, npocoquameuca B NMPOMEXYTOK BpeMeHu Af
Gyner pasHO:

W=N+(A:_A2)“ VL,

rae A, u A, — nOBepXHOCTHHI CTOK COOTBETCTBEHHO BHIIIE H HHXE
BHOpaHHHX ceueHnit | u 2,
L — u3meneHHe 3amacoB BJAaru 3a Bpems Af B mpeje-
Jax yuacTka AX Ha TOBEpPXHOCTH (CHEr, BpeMmeH-
HHIE BOJIOEMH) H B 30HE a3palLlHH.
YpaBHeHHe Gasanca BOJ JJ/If yyacTKa AX MOXKHO HamUcaTh cJie-
AyiouuM ob6pasom: b

uhhAx
— @t WA =—"—F—,
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rae ¢, — NPUTOK MOA3EeMHHEIX BOJX;
g» — OTTOK MOJA3eMHHIX BOJI;
¢ — BOJIOOT/AAua.
Ucnoassys ¢opmyay Ilapcu ana eAMHHYHOro pacxoja:

g=Fkhyl,,

rae k — xoadunuent ¢GuIABTPANHH;
h,, — CPRAHSIT MOWHOCTb NJIACTA MEMXAYy JABYMS COCEAHHMHM

hy+h hy + h
CeueHHsIMH, paBHas '2 L ‘J‘; S w T o

I, —cpennnii yKJOH Ha TOM Xe Y4acTKe, PABHH
hl_hﬁ hﬂ_‘hs

Ax 3 Ax s
NOTyqHM:
sl hy+hy  hi—hy s h? — hg? |
& p) A% TR
_p haths hy—hy __ , h?— ki
4= T . R

T - o e Rt T SR

4 [ | T T e

L N L /A
| Ar —a-l

Puc. 114. Cxema pacuera xkoneGauuit ypoBHA IDYHTOBOrO MOTOKA
(mo I'. H. Kamenckomy)
I — o6aacTb MOBEPXHOCTHOrO CTOKAa M MH(HAbTpanu#; [/ — 061acTs Moa3eMHOro CTOKA

IloncraBnsisi 3HaueHHs ¢, B §o B ypaBHeHHe GanaHca W pemas ero
OTHOCHTEJIbHO Ah, NOJAyYMM H3MeHEHHe YPOBHS TPYHTOBOrO mO-
TOKa M3 BhIDaXEHHS:

. kAL At
A= g (B2 — hy?) — (b — b)) + =
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Pexum I'DYHTOBEIX BOI B 3HAUYUTEJbHOH Mepe 3aBHUCHT OT IIQJIO-
JKEHHS THAPOreoJIorHyeckoro padoHa B TOH HWJIH HMHOIi reorpaduue-
ckoil 30He. B paBHHMHHBLIX YCJOBHAX XOPOLIO BBHIAEJSAIOTCS THMBI pe-
}KHMa BOJ, CBA3aHHbIE C BJIaXKHBIM H 3acCyUJIMBBLIM KJIHMaTaMy H
C Ha/lHyHeM «Be4YHOH» MepasoThl. B ropHbIX cTpaHax cO3Laercs Xapak-
TepHas BePTHKAJbHAS 30HAJBHOCTb PeXHMa MOA3eMHbIX BOJ: TNpH
JIe/JHHKOBOM MHTAHHH HaGMIOJAIOTCS JIETHHE MAKCHMYMEI, CBSI3aHHbIE
C TasiHHeM JibJla, NPH CHEeroBOM — BECEeHHHe W T. J.

f\\

II F\\f‘v\ﬂ/ ’\'\._____

-\ |\v |V | |w |Ww|X (X |0 (x| 1 |X

Puc. 115, I'pauk xoaeGanuit ypoBHA rpyHTOBMX BOJ HA
npasoGepexbe p. Moaorn

I'. H. Kamenckuii npeanaraer BHIAEJNATh ABa OCHOBHBIX THIA pe-
XKHMa NMON3EMHEIX BOX:

1. Bonopa3snenbHublit THM, CBOHCTBEHHLI TPYHTOBLIM BOJAaM MeECT-
HOCTel, JOCTATOYHO YAaJeHHBIX OT PeK H APYTHX MOBEPXHOCTHBIX BO-
IOeMOB, H TPYHTOBBIM BOZAM, He HMMEIOIIMM THAPABJHYECKO[l CBSI3H
C BOJAMH TOBEPXHOCTHBIX BOJAOEMOB BCJEJCTBHE MEePeKPHITHS BOJO-
NPOHHIIAEMEIMH TIOPOLAMH.

2. Ilpu6pexHblil THII, CBONCTBEHHEIH IPYHTOBEIM BOAAaM MpHOpPeK-
HBbIX MECTHOCTEll NMPH HaJHYHH THAPABJIHYECKOIl CBf3H C BOLAMH peK
H JIPYTHX NMOBePXHOCTHEIX BojoeMoB. ITo Mepe yaasneHHs OT MOBepx-
HOCTHBIX BOJIOEMOB BJIMSIHHE HX H4 PEXHM I0JI3€MHBLIX BOJ [OCTENeH-
HO ocsiaGeBaer.

MmeloTes B cMelIaHHbIE THIBI PEXXHMa MOJ3EMHBIX BOZ.

B npepenax Kaxaoro THma, B 3aBHCHMOCTH OT IeOJOTHYECKHX
YCJIOBHIT, MOXKHO BbIEIHTh TPH MOATHIA:

1) rpyHTOBBIE BOABI HersiyOOKOro s3ajieraHus I[pH BecbMa He-
GoJbIIOK 30He adpaluH;

2) rpyHTOBhle BOABI TIAYGOKOro 3ajeraHdss ¢ MOIIHOA 30HOM
aspaluy;

3) HamoOpHBle BOMIBL

Jlnsi BOAOpasjgeNbHOTO THNA B peXuMe MepBOro MoAaTHma 60Jib-
mwoe 3Ha4YeHHe HMEIOT pesKHe SMH304H4YecKHe KOoMeGaHHA ypOBHS BOJ,
BC BTOPOM — ce30HHbIe. B ofiieM cayuae npHOPeXHbIH peKHM oTpa-
XaeT THII Pexuma peku. B kayecTBe W/JIIOCTDPAlHH MPHBOAHM Ipa-
¢duk xonebGaHHH YPOBHS TDYHTOBBIX BOX B JojuHe MoJsory; Ha HeM
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XOpOLIO BbIfe/sieTCs NOABEM YPOBHSI B NEPHOJ| BECEHHEro MOJIOBOAbA
H He6oJIbIION IOJ'bEM, BLI3LIBAEMEIH BHINANCHHEM OCEHHHX JOMKIEH
(puc. 115).

30HAJLHOCTH TPYHTOBBIX BOJ

Hnes 3onalbHOCTH NPHPOAHLIX fBJEHHH, chOPMYJIHPOBAHHAN
B. B. JloxyuaeBblM, BIOXHOBHJIA OJHOTO H3 €ro GJHKAWIIHX y4eHH-
KoB H cotpyaHHKoB, II. B. Oronkoro, kotopuii eme B 1914 r. o6pa-
THJ BHHMaHWe Ha OO6IlyI0 3aKOHOMEPHOCTb 3aJieraHusi rPYHTOBBIX
BoA: «[lo mepe ABMXKEHHS Ha IOT TPYHTOBble BOIbI yrayGasiorcs W
MHHEDAaJIH3YIOTCS».

I1. B. OTOUKAM BHIENEHHL:

1) nmoaspHO-TyHApOBas o0jacTh Ha cesepe, rfie TPYHTOBEIE BOAEL CAHBAIOTCH
¢ MOBEpPXHOCTHLIMH;

2) o6nacTh rpyGLIX JETHHKOBHIX OTJIOXEHHH, B KOTOPHIX 3aJIeTaioT TPYHTOBHIE
BOABI,

3) ymepenno-o6BofHeHHas ofnacTb, cOBHajaiomas ¢ OGJAACTBEI0 PA3BHTHA
uepHo3eMa, Jiécca M JECCOBHIHEIX CYIVIHHKOB, T/ieé BOJAOHOCHEIMH GOMbIIEH YacThKy
ABJASAIOTCSl NMOACTHAAIOIIHE JECC NMECKH HJAH HHXKHHE TOPH30HTH caMoro Jécea;

4) manososnas u Gessoanas nosoca (loxubele yacth 6. Xepconckoii, Camap-
CKOM M Jpyrux ryGepHuit), rae rpyHTOBhIe BOALL 3ajeraior rayoxke 30 u u ofbuHO
NPHYPOUEHL K KOPEHHLIM MOPOAaM;

5) rpyHTOBHle BOAHI TOPHHIX o6jacTefi, XOCTATOUHO OGHJABHEE, 3ajeramollHe
ouyeHb HErJMyGOKO OT 3eMHOH NOBEpXHOCTH.

B 1923 r. B. C. Habun, pasBuBas NOJOMEHHS, BHIIBHHYTbHIE
I1. B. Otonkum, caenan mepByiO IIONBITKY He TOJBKO BBIIENHTH 30-
HaJIbHbIE H a30HaJIbHEIE PPYHTOBEIE BOJBI, HO H HAHECTH HX Ha Kapry
Esponeiickoit yacta CCCP (puc. 116). B. C. Uapun Builennn 7 30H
TPYHTOBBHIX BOJ B 6 THNOB a3oHa/bHBIX rpyHTOBHIX BOA. Ilociennue,
M0 ero MHEHHIO, He CBSI3aHBl C ONpeleNeHHLIMH 30HAMH H MOryT
nepexoinTb U3 OAHOH B APYryio.

3oHaabHble 2pYATOBbIE BO0BL

I. 3ona TyHApOBEIX BOA.

II. 3ona Bucokux Box Cesepa.

I1I, 3ona wHerayGOKHX OBpParoB C BOJaMH, 3aJeralIHMH HAa TayOHHE AO
20—25 M.

1V. 3ona riyGokHX OBparoB ¢ BOJAAMH NOBHILIEHHOA MHHepaJH3alluH, 3ale-
ralOMHMH Ha rayGuue Gomee 20—25 .,

V. 3ona oBpamHO-6anoyHas ¢ BOJAMH MKECTKAMH HJIH COJOHOBATLIMH.

VI. 3ona IlpuuepHomopckux 6ajok ¢ oueHb TiyGOKHM 3asnerankem BOZ.

VII. 3ona Ilpukacnuiicknx 6asok; B OT/IHYHe OT nNpeAwiaymed somsl, B ITpu-
Kacnufickofi BnafinHe CYIIECTBYIOT 06/acTH ¢ HerqyGOKHM 3ajeranueM BOJA; BOALI
yacTo 06JafaioT BLICOKOI MHHEpajgusaluei.

Asonaasbrsle zpyntossie 8006t

1. Boam o6nacrefi KOHEUHEIX MOpEH,

II. TpemuHuHble BOAL B MACCHBHEIX NMOpPOJAax H NPOAYKTaX MX paspyllieHHA Ha
KonbekoM mnosiyocrpose, Ypane n HOmkno-Pycckol KpHCTANIHUeCKOH Tpsne.

III. KaperoBue Bomw, passuThie B Onemcko-JlBuHCKOM Memaypeube, B Kym-
rypcko-YpaabckoM paitone, B Tyabckoii ofnacta H Ha KpeiMckoii fine.
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Puc. 116. Cxematnueckas xapra rpyntoBsix Boa Esponeiickoit wactu CCCP
(no B. C. Mapuny, 1923 r.)

3onaasHble BOA: ] — Boaw 308b TYHAP; 2 — BHcokHe Boanl Cepepa; 3 — BOAbl 30HH HErayGOKWX
onparoe; 4 — BOAB 30HL TAYHOKMX OBParos; 5§ — BOTL OBPaXMO-02M0NHOA S0HH; 6 — BoAb 30HH

TlpuuepHomopcknx Gaaok; 7 — Bodw

KOHeuHbIX MOpeH; 9

pHKacnHACKHX 60J0K. A3aonaibHbe BOAb: & — Roanl obaacTed
— TPElIMHHbLIE BOALI NPEHMYIUIECTBEHHO B MACCHBHBIX NMoponax; J0 — kapcTosbe

BOAW; ]I — GoAOTHHE BOAW; [/2 — BOAW  &AJNIOBHAABHLX H  (DAIOBHOTASIHAABHBIX OTAOMKEHHHA;

13 — BOABI COAOHY3KOB




IV. Bonotnsie BOAH, T. e, BOAE Tex o6aacTefi, B KOTOPHX YPOBEHb TPYHTO-
BEIX BOA HAaXOAMTCA B NPAMOf 3aBHCHMOCTH OT YPOBHs Boj B 60J0OTaXx H MOYTH
He nojsepraerca KojeGaHHAM.

V. Boaw anniosuanbHelX ¥ QUIIOBHOTAANHANBHEIX OTJIOMKEHHH.

VI. Boaw cononuakos.

Ouenupas ruaporeonoruueckne ycaosus teppuropun CCCP B ue-
JIOM C TOYKH 3PeHHS] Pa3sBHTHA M pacnpocTpaHeHHss FPYHTOBLIX BOL,
O. K. Jlanre BHOCHT HEKOTOpblE MCIIPaBJEHHS M LONOJHEHHS B CXeMY
B. C. Mabuea n BegesiseT TPH pes3ko o6ocobieHHble MPOBHHIHH 30-
HaJIbHbIX T'PYHTOBBIX BOX:

1) mpoBHHLMIO BEYHOII Mep3JIOTHl, KOTOpas XapaKTepH3yercs OT-
pHLATEJbHBIMH CPEJHEroflOBbIMA TEMIepaTypaMH;

2) NPOBMHIMIO C BLICOKOH BJIAXHOCTBIO BO3JYXA, TONOKHTEJb-
HbBIMH CPEJHEroJOBEIMH TeMmepaTypaMu M HeGOJbIIOH aMIIHTYLOH
CYTOYHBIX, CE30HHEIX H TOMOBHIX KOJMeGaHuii TeMmepaTyphl;

3) MPOBHHUHIO C BBICOKOH CYXOCTbIO BO3[yXa H GOJIbLIOH aMIJIH-
TyZO# KoJjieGaHHil TeMnepaTyphl.

Bosnee npo6hoe pacuneHeHHe, B YaCTHOCTH BhJje/leHHe XapakTep-
HEIX MOJIOC «C NnpeofiafaHHeM MOA3eMHOr0 CTOKa Haj HcrmapeHHeM»
H «C paBHOBEeCHeM IMOJ3e€MHOr0 CTOKa M HCNapeHHs», MOKa3aHo HA
puc. 117.

Kapry ruapoxmMuuyecKnx 80H TpyHTOBHIXx Box EBponeiickoii
gactu CCCP cocrasun W. B. T'apmonos. On Begeaus (c cesepa Ha
for): 1) 30HY ruapokapGOHAaTHO-KPEMHEe3eMHbIX BOMX; 2) 30HY THApO-
KapOGoHATHO-KAaJbLHEBLIX BOA; 3) 30HY mpeobiafaHus cyJbdaTHbIX
'H XJIODHJHBIX BOJA; 4) TNON30HY KOHTHHEHTAJbHOrO 3acoNieHHsi H
5) 3ony ruapokap6oHATHO-KaJbLUHEBBIX BOJ ropHuIX obsacteit KpuiMa
u Kaskasza. Kapry «ruapoxumuyeckux ¢amuit» TPyHTOBEIX BOX CO-
crapua I'. A. Makcumonuu,

HOnsa tepputopuu Bcero CCCP uuTepecHasi cxeMa 30HAJIbHOCTH
rpynToBeIX Boa npensoxena I'. H. Kamenckum, Bolaensiomum Jpe
30HE], B KOTOPHIX Pa3BHTHI COOTBETCTBEHHO fABAa TEHETHYECKHX THNA
TPYHTOBBIX BOJ.

1. I'pyHTOBBIE BOHI BEI L€AY HB aHH .

2. I'pyHTOBBIE BOALI KOHTHHEHTAJbHOTO 3aCOJEHMHS.

Kpome TOro, oH moxa3niBaeT OTHEe/bHBIE YYACTKH BOJA KOHTHHEH-
TaJbHOIO 3acOJIeHHsI CPedu BOJ BblllelauHBaHHsl, a TAKXKe TOpPHLIC
padoHbI, TAe Pa3sBHTHI NPEeHMYILIECTBEHHO IPYHTOBbIe BOJbI BhileJa-
yupauus (puc. 118).

QPopmHpOBaHHe BOJ NMEPBOro THNA NMPOHUCXONHT B YCJIOBHAX Mpe-
-o61ajaHusl MOJI3EMHOr0 CTOKAa Haj HCHapeHHeM. STH YcJOBHS CBO-
‘CTBEHHbI 06/1aCTAM H36BLITOYHOrO YBJAXKHEHHS, HO MOTYT CO3AaThCH
H B 061acTAX HENOCTAaTOYHOrO YB/AKHEHHS HA yuyacTKaX BOAOMPO-
HHIAGMBIX MOPOJ ¢ XOPOWIMM ECTECTBEHHBIM ADeHa)keM. XHMHUECKHil
COCTaB 3THX BOA (POPMHDYeTCs NMOA BJHSHHEM MpoOLecca BhIlIea-
YIHBAHHA TOYB H TOPHBIX TOPOJ IIPH NMOYBOOOPA3OBAHHM M BHLIBET-
PHBAHHH.

®opMHpOBaHHe BOJA BTOPOrO THIA MPOHCXOAHT NMPH MAJOM KO-
JId4ecTBe  aTMOCQepHEIX OCAJAKOB, HHTEHCHBHOM HCMAPeHHH ©
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Puc. 117: CxeMa pacnmpocTpaHeHus 3uHaibHblXx IPYHTOBbIX BOA Hd TEPPUTOPHH CCCP (no O. K. Jlanre)

[TpoBHHIMS BE'HOR MepAAOTL: [ — CIOWHAA MEPWIDTA C CE30HNO NPOMEPIA0ILHMIL FPYHTOBhIMH woramu (1); 2 — TaAHKOBAR W OCTPOBHAA Mep3noTa

¢ noaynpomepaaiomumu (1la) H HenpoMepaaioiimH (116) Bonramu, [MPOBHHIHS € BLICOKOR BAAKHOCTLIO BO3AYXA: 3 — noaocva U3BLITOUHOIO YyBAAMKHEHHT

€ BOAAMM THNa TynapouiX (1) M Tuna seicokus poa Cesepa (IV); 4 — N0A0CA HEYCTOMMHBOIO YBADANCHHI B 30HAX nerayGogux onparos (V), rayoo-

kux osparos (VI),  ospaxno-Gasounoir (VI1). [posHHUMA € BHCOKOA CYXOCTbIO BO3AYXa: 5 - noaoca 6an0k € NpeodAaiandeM MOA3EMHOIO CTOKA Had

Henapenne (Vi.l); 6 — n040ca panHoBeCHH NOAIEMHOrO CTOKAa H MCNapenns (IX): 7 — noaoca NOArOpHLX waendos M npedropHux  pasuud  (X);
8 — QONACTH A30HAAbHLIX FPYHTOBBLIX BOA
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Puc. 118. Cxema sonaabuoctu rpyutoseix Boj CCCP (mo I'. H. Kameuckomy)
1= FPYHTOBbLIE BOAbL BhILENAYHBAHHA; | 2 — TPYHTOBLIE BOALI BbLILLEJAAYHBAHUA C un-;pasouanbnuuu Y4aCTKAMH BOL KOHTHHEHTAJbHOrO 348CONEHHA
(noKasaHbl KPYXKam); 3 — rPyHTOBbHE BOAL KOHTHHEHTAABHOrO 3aCOJEHHS; ¢ — IPYHTOBHE BOAM Bhille BAHWA FOPHBIX paikoHOB



OTCYTCTBHH ecCTeCTBEHHOro JpeHaxka. B pacxomHoit wactu Gasnanca
TPYHTOBBIX BOJ 3acyLLIHBLIX pafioHOB mpeoGJjajaer Hcmapende, KO-
TOpoe B JI@HHHEIX YCJIOBHAX CMoco6CTByeT OGpasoOBaHHIO BOCXOISIIHX
KaIHJVISIPHBIX TOKOB.

XHMHYECKHH COCTAB I'PYHTOBBIX BOJ KOHTHHEHTaJbHOrO 3acoJe-
Husl GopMHpyeTcss B Mpolleccax CToKa, Korjaa JoxaeBas M Tajas
CHEroBasi BoJla CMBLIBAET HAKONMBIIHECS HA MOBEPXHOCTH 34COJEHHBIX
MOYB COJH (BBIIBETHl coJieil). 3acosieHMe BOJ COBepIIaeTcs TaKkKe
NPH YCHIXaHHH BPEMEHHHIX BOJAOEMOB, NPH HCHAPEHHH BOJALI C MO-
BEPXHOCTH NMOYBHI H TPAHCTHPALMH ee PACTEHHSMH, NDH HCIAPEHHH
IPYHTOBHIX BOJ MYTE€M KaMW/LISPHOrO NMOAHSATHS.

B 30He rpyHTOBHIX BOJ KOHTHHEHTAJbHOrO 3acOJIeHHs CHJILHO
CKa3blBaeTcst BJHAHHE reoMop(osoruyeckux (akTopoB H cocTaBa
Bogocofepxamux nopof. CoseHble BOABI 3/leChb PacrnpoCTPaHeHbI
NPEeHMYILECTBEHHO B HHM3MEHHOCTAX, HA BO3BbIMIEHHBIX YYacTKax
©06b9HO Hab/ofaloTcsi MpecHble BOAbL POPMHPOBAHHIO 1OCAEIHHX
Ha maato (ioxHaa vacth Epreneil, ioxuas wacte O6iero Ceipra,
HEKOTOPhIE YYACTKH KYMOJIOBHIHEIX NMOAHATHH DMOGeHCKOil HedreHOC-
HOH 06/acTH)- GJaronpUsITCTBYeT MPHCYTCTBHE CJI0EB MPOHHIAEMbIX
Mopojl M Xopoulas APEHHPOBAHHOCTH MJATO GajJKaMH H OBparaMH.

B cyxux cremsx, pacusieHeHHbIX 6aJKaMH H pPeuHBIMH JOJHHAMH,
Ha BOZOpa3jenax, sBJSIOMHXCA O6/1acTAMH MUTAHHS BOJ, Pa3BHTHI
NpecHble TPYHTOBBIE BOAbLL. ¥ MOJHOMbS NOJIOTHX CKJIOHOB TAyGOKHX
6an0oK W JIONHH TPYHTOBblE BOJIEI HMEIOT yXKe MOBHIIEHHYIO MHHE-
pasH3anmnio BCJIENCTBHE 3acOJeHHsl, Pa3BHBAlONIerocs ¢ NpubInKe-
HHEM YPOBHA BOABI K 3eMHO#l mnosepxHocTH. Hakomen, B mmpokmx
6asKax M JOMHHAX MOXHO BCTPETHTb YYAaCTKH CHJBHO MHHEpPaJu30-
BaHHBIX COJIEHBIX TPYHTOBBIX BOJ, CONPOBOXK/aeMbIX OGBIYHO COJIOH-
YaKaMH.

OCHOBHbIE THIIbI TPYHTOBBIX BOJ

HanGoJsiee xapakTepHBIMH THNAMH TPYHTOBLIX BOJA IJIA TEPPHTO-
pun Coserckoro Coiosa u mpuieraiomeit wactu 3anajauoit Eppors!
ABJSIOTCA BOABL: 1) a/iOBHAJBHEIX OTIOXKEHHH; 2) JIeIHHKOBBEIX OT-
JIOJKeHHUH; 3) IOXKHBIX, BHeJeJHHKOBHIX obnacreil 1 4) ropueix o6-
Jacref. :

I'pyHTOBBIE BOABI AMIIOBHANBHBIX OTJHO0XKeHHH. [pYyHTOBBIE BOMIHI,
3ajlerailie B JAPeBHHX H COBPEMEHHLIX OTJIOMKEHHSX PeuHLIX JAOJHH,
HMeloT GoJbIIoe HapOAHOXO3AHGTBEHHOE 3HAYCHHE, TAK KAK OHM IIH-
POKO HCHOJB3YIOTCA JJs1 BOJZOCHAG)KeHHS HaceJeHHBIX I[YHKTOB.
Kpome Toro, sti BoAB HrpaloT CYIIECTBEHHYIO POJEL B PEUHOM CTOKE.

AnoBHaNbHBIE OTJIOMKEHHA SBJSIOTCS TPOAYKTOM JIEATENbHOCTH
peuHBIX BOJ H 06BIYHO 06/1a1a10T XOPOLIO BHIPAXKeHHOH CJOHCTOCTHIO.
Bo MHOrux caydasx tosina aJIIOBHAJBHBIX OT/IOXKeHHHI GhiBaer He-
OZHOPOJHOM MO COCTaBY KaK B BEPTHKAJBHOM, TaK H B FOPH30HTAJb-
HoM namnpasieHun (puc. 119). :

Kak yxe ycraHosjeno, oOIIH{l XOA HAKOMJIEHHS aJIOBHAJIBHBIX
OCaIkoB IOJYHHSAETCS 3aKOHOMEPHOCTSIM, ONpeAeNsieMEIM HcTOpHei
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(dbopMHPOBaHHA PeUHLIX JOJHH H pexxumom pex (paboret E. B. Illan-
uepa # Ap.). STH 3aKOHOMEPHOCTH MNpOSIBJSIOTCA B CMEHe MartepHaJa
pas/MYHON KPYNHOCTH H B pasMellleHHH ero B Npejesax AOJHHBHI,
YTO TIO3BOJISET BbIAENHTh HECKOJbKO THIOB aJIIOBHAJbHLIX OTJIO-
JKeHUIl KakK 10 COCTaBy M CBOMCTBAM, TaK M IO YCJOBUAM 3ale-
raHus.

Pasnuune B CKOPOCTAX TEYEHHs BOJABL B pycje B MOJOBOIbe H
B Me)KeHb 00yCJIOBIHBALT CJAOHCTOE pacrnpejeieHne HaKOMIA0Lerocs
MaTepHaJa Mo KPYNHOCTH 3epeH. B mpouecce oTyioxeHHs: MaTepuala

o
28
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Puc. 119. Paspes noauusr p. Mocksut

1 — cyrauHok; 2 — necok; 3 — cynech; 4 — rpasuit W Meakas rajibka; § — nopoan
Bepxuero kapboua

HanpasJieHHe TeueHHs MEHSeTCs BO BPEMEHH Ha KaXKIOM y4acTKe
pycaa, uro oOycaosimsaer Murpaunio (aunil. OGpasylotcs nepe-
CJ1aHBalOLLHecs HAKOMJICHHS, COCTOSAILLHE W3 MaTepHasoB pas3NuyHOro
cocrapa. PasnooGpasie pyc/JOBLIX OTJOMKEHHWIl 3aBHCHT H OT Mepe-
MeHbl MECT pPa3MblBa H OTJIOMEHH: B OJHOM MeCTe peKa pa3MulBaeT
paHee OTJIDJKEHHble 0CaJKH, B APYyroM — NepeKpbiBaeT HOBLIMH OTJIO-
XEHHSMH Pa3MbITEIe paHee CNOH.

YuacTKH HaKOMJIEeHHA TOHMEHHBIX OTJOMKEHHIT OTJIHYAIoTCs [0
CBOEMY CTPOEHHIO OT YYacTKOB HaKOIMJIEeHHs PYCIOBhIX ocaakos. [lo-
ciaesnne Gosblueil YacThio TpeACTaBJdeHb MaccaMH Tecka, KOoTophle
OTJIaraloTcsl B BHJAE OTMeJIeil H MepeKkaToB Ha BHIMYKJAbIX yyacTKax
Gepera W NMOCTENEHHO CMeLAlOTCs BHH3 Mo Teyenuwo. ITaBoAKOBbIe
BOAEI HecyT 6osiee MeJKHil TOHKONECYAHEBI, TbLEBATO-CYrJIHHHCTHI
U raHHHCThIfi MaTepran. Ocenasi mocsie cnajga BOABI HAa NMOBEPXHOCTH
MOHMbI, OH NMOKPLIBAET €€ NMPEepPLIBHCTHIM CJIOEM pasJHYHOH Moul-
HocTH. B nonuxenusx peabeda 06pa3ylorcs INIMHHCTHIE JHH3E, 4aCTO
oforalleHHbie OpraHHYeCKHMM OcTaTKaMH. MecTaMu B ajJliOBHAMb-
HbIX OT/IOXKEHHAX HaOMI0AAIOTCA NPOCAOH H JIHH3BI TOrpebeHHbIX
nous. KosneGauua Ga3uca 3po3WH PEeKH 4YacTo TpPHBOAAT K 06paso-
BaHHIO NepeyrayGJeHHBIX Y4acTKOB KOPEHHOro JIoXa JOJHMHEL, 3amnoJ-
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HEHHLIX a/LTIOBHAJbHBIMH OTJOXEHHAMH. TakHe yvyacTKu TpeOyloT
0co00ro BHHMaHHs TMPH THAPOre0JOrHYeCKHX H3bICKAHHAX.

Crapole pycna (CTapHilbl) NOCTENEHHO MNPEBPallaloTCsd B 3aMK-
HyTble 3a60/I0YEHHbIE TOHHKEHHHA, 3amnoJHEeHHBIE MEeJIKHM HJIOBATO-
[MMHHCTHIM MaTepHaJsioM, HepelKo ¢ TOP(PAHUCTHIMH 06Pa30BaHUSAMH,
nepekpLBaOTCA APYruUMH ocajkaMH H 00pasyloT H30JHPOBAHHbIE
JHH3000pasHLle 3aeKH.

I JOOR i <= W T b
Ledlolednbod 45 b od Joid £ A0

Y [Me BBy BB+ EIs BEAs EQ7
Puc. 120. Cxema cTpoeHns peunoil 101MHB C PYHTOBLIMH BOLAMH

| — nemoBHanLHLA CYraMHOK; 2 — cynech; 3 — YeTREPTHYHHE AANI0BHAALHIE
NEeCKH M raacuHMkn; 4 — Tperuunne rauHn, J — JpesHue ralevyHukn; 6 — naaco-
30MCKHE NECYaHHKH; 7 — Naleo30ACKHEe M3IBECTHAKHW H MEpreau

Ha puc. 120 nao6paken nomepeuHslit paspe3 AOJHHBI PeKH, TH-
nuuHoit As14 roro-socroka Pycckoil pasnuubl. [lepeyrayGaenubie yuact-
KH KOPEHHOTO JIO¥Ka MEeCTaMH BhIMOJHEeHbl BHH3Y TPETHUHLIMH OTJO-
HMEHHAMY, TPEHMYILECTBEHHO TJIMHHCTBIMH,  KOTODbIe TOACTHIAIOTCS
HeGOJ/IbIIHM C¢J0eM raneuHuka. Bullle nepeyrayGseHnst 3anoJiHeHbl
YeTBEPTHYHLIMH AaJTIOBHAJNbHEIMH TIeCYaHbIMH OTJIOXEHUsAMH, obpa-
sytouiumu TpH Teppacet: I (noiimennyio), II u III. Ceepxy na Teppa-
cax Jiexar JeJioBHaJIbHble CYTJIMHKH H CYnecH.

«K npesnum norpeGeHHbIM A0JHHAM OOLIYHO NMPUYPOYEHB! MOLIHEIE
rPYHTOBLIE NIOTOKH € PAacXOJOM, H3MepseMbIM JeCATKAMH ThicsY KyOH-
YeCKHX METPOB BOJbl B CYTKH. DTO OGCTOATENbCTBO CJEAYeT YUHThI-
BaTh NPH H3YYeHHWH THAPOTEOJOTHYSCKHX YCJIOBHI PEYHBIX JIOJHH.

Bo Bcex cayuasx rn}lporeonomqecxnx HceneoBaHuil Heo6Xo-
JAMMO YCTAHABJHBATh B3aHMOOTHOLIEHHE TPYHTOBLIX BOL C PEYHBIMH
H TIPH ONpelesieHHH NMPOH3BOJMTENbHOCTH FPYHTOBbIX NOTOKOB OLEHH-
BaTb BJIMSIHHE DeKH, H3 KOTOPOi#l NpPH OTKaukKe M3 KOJOJALEB HJH CKBa-
JKHH TIOCTYMAOT [JOMOJIHHTENbHEIE BOAHLIE Pecypchl.

Bole ye GbLI0 OTMEUEHO, YTO B3aHMOOTHOUIEHHE TPYHTOBBLIX
BOJL C PEUHBIMH MOXeT GhITh JBYX THIMOB: PEKH WJ/IH MHTAIOT IPYHTO-
Bble BOJbI HJIH APEHHPYIOT HX. ['MADOM3OrHICH TPYHTOBLIX NOTOKOB
gacTo npHOGPETaloT c/0XKHYIo (opmy, 3aBUCALLYIO OT Hanpap/JeHHs
ApeHUpYIOIlEd apTepHH W OT ouepTaHHil KOPEHHBIX Geperos AOJHHBL
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Mupunerpanus armocepHbIX BOA HA CAMbIX NMPOHHIAEMBIX y4acTKax
WIH Ha OTJeNbHLIX NOHHKEHHAX CO3/1aeT «KYNoa0006pasHylo» MoOBepx-
HOCTb TPYHTOBHIX NOTOKOB, BHIpAXKAeMyl0 Ha KapTe 3aMKHYTbIMH
ruApousoruncamu. Ilutanue Box MoOApPYC/AOBOTO IPYHTOBOTO IOTOKA,
HAMpaBJIeHHOro NapallleJbHO peKe, cOoBeplulaercss OOGBUHO 3a cyeT
HHQUIbTPAIMH PEeUYHBIX BOJ, & YaCTHYHO 3a CUeT arMoc(epHBIX BOJ.
B paiionax, rje HMeeTcs HPPHIalHOHHAA CeTh, GOJBLIYIO PO/Ib B IH-
TAHHU TPYHTOBHIX BOJ HIPaIOT KaHaJlbl, TPOBE/ICHHLIE HA AJLIIORHANL-
HBIX Teppacax.

VKIOHBE! TPYHTOBBIX INIOTOKOB B PABHHMHHBIX 06/acTsX OOBIUHO He-
'BEJIHKH, HO B FOPHBIX paiioHaX OHH 3HAYHTEJbHO yBeJIHYHBAIOTCS.

I'pyHTOBBIe BOIBI OGJacTeil Pa3sBUTHSA JeJHHKOBBIX OTJIOXKEHHH.
BiaronpuATHble KJAHMATHYeCKHe H reoMop(o/IorHuyecKHe YCJIOBHS,
JOCTATOYHOE KOJIHYECTBO ATMOC(EpHBIX OCAJKOB MpPH CPaBHHTENLHO
'HEeBLICOKOM HCIIapeHHH M XOpOIIHe KOJIIEKTOPCKHe CBOficTBA Jel-
'HHKOBBIX OTJIOXKEHHH SBJSIOTCA NPUUYHHON TOrO, 4rC B O6JACTH HX
‘pasBuTHA HabmaiopaloTcss Haubosee MolHbIe GacceifHBl TPYHTOBBIX
Boa. He cayuaiiHo BepxoBpsi KpymHeiimmux pycckux pek (Boarn,
Houa, [uenpa, IBunbl ¥ T. A.) pacnosoxensl B 3Toi obsactd. I'ep-
MaHHsI, pacrosioKeHHass B 00JaCTH NPeHMYyLIECTBEHHOIO PasBUTHS
YeTBEPTHYHBIX JETHHKOBHIX OTJIOXKEHHH, ITHPOKO HCMOJb3YyeT TPYHTO-
BEIE BOJBI A1 BOJOCHAGXKEHHS KDYNHEIX TOPOMOB.

B senHukOBBIX 06JaCTAX MOMKHO BBIAEJNHTH JIBE OCHOBHBIE
TPYNIbLl  pPailOHOB € Pa3JMYHBIMH  THAPOre0JIOrHYECKHMH 0ocobeH-
'HOCTAMH.

1. Pafionsl pasBuTHA O 3 0 B, NPeJCTaBASIONIHX c000li OPHEHTHPO-
‘BaHHBIE [0 JBHXKEHHIO JIEIHHKA HATPOMOMKAEHHS NecYyaHO-BalyHHOTO
marepuana. B obmactax smeguukoBoro cHoca (Punasunus, lsenua
H [p.) XOpOLIO 3aMeTHH BHITAHYTHIE NPEHMYIIECTBEHHO ¢ CeBepo-
aamaja Ha IOro-BOCTOK Ha mpors:keHHH A0 30—40 u rpamer BeicOTOMH
25—50 m u mupuHO# B ocHoBaHHH 10 100 m. Yacto ckioHBI 030B
NOKPHITHL TEPPACOBLIMH, O3€PHBIMH HJIH MOPCKHMH TJIHHHUCTBIMH OT-
JaoxenussMu. B cesepo-zanayuoit yactu CCCP ® 3a ero mpelesiamy,
B Quuasuaaun 1 [IBenyn o03vl NPOTATHBAIOTCH, MONOGHO KeJIe3HOLO-
PpoxkHBIM JambaM, YacTo CpeiHM COBepHIEHHO POBHOH GOJOTHCTOH
mectHOcTH. HamnGosiee xapakTepHBIM IPHMEPOM HCIOJAB30OBAHHS BOJ,
3aK/IOUeHHBIX B 03aXx, fiB/sercs BogocHabxeHHe r. ¥Ymocamna (K cesepy
or Crogrosnbma). Cxema 3ajieraHusi TPYHTOBEIX BOJ B 03aX JaHa Ha
puac. 121.

2. Palionsl pa3puTHs (DJIIOBHOIVISAIMANBHEIX OTJIOXKEHHH — MecKoB
H TaJIeYHHKOB, COAEpIKALIUX MOIIHEE GacceHHbl H MOTOKH I'PYHTOBBIX
BoZl. 'pyHTOBEIE BOZBI 3aK/IIOUEHHl B JAPEBHHX IOJHHAX CTOKA TaJbIX
BOJL JIeAHUKA, BBHINOJIHEHHBIX (DIIOBHOTJSUHAJBHEIME M JIpeBHeaJIIo-
BHAJIbHBIMH XOPOUIO NPOHHNaeMEIMH oTaoKeHHAMH. B Tlosasume u Ce-
pepHOH Iepmanuu HaGuiOfaeTCs HECKOJBKO I'PSA KOHEUHLIX MOpEH,
BLITSIHYTBIX B IIHPOTHOM HampaBJIeHHY; MexXJy HHMH PacrosaraloTcs
OpeBHHE MOJHHEl, 3aKIIOYalONIMe MOLIHbIE TPYHTOBbIE ITOTOKH
(puc. 122). Illupuna stux gonun KoaeGiaercs or 3 mo 25 xm. Tlo
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Puc. 122. JlpeBHne nepHukoBuie foainbl cesepuosn lepmannn i MNoabumn

] - rpaan KOHEUHBLIX MOpEH MocjAeaHero oaejleHeHHd; 2— TPaAbl KOUEYHLIX MOPEH MAaKCHMaJAbHOrG
odeaeHennd; 3 — ApeBHHe HOJHHLI C MOLLHBIMH MOTOKAMK r'_pyn'roux BOA; ¢ — BOAOpaA3AEABHbBIC
BO3BL LIEHHOCTH

17 A. M. Osuunnukos



OTAEJMbHbIM YYacTKaM [PeBHHX [OJHH H B HACTOsiLlee Bpems Mpo-
TeKalT KpynHble pekn: Bucma, Onep, Ddnpba u up.

OtTBeTB/eHHS APEBHHX MOJHH, BHIMOJMHEHHBIX (JIIOBHOIIAIHATD-
HEIMH OTJIO}KEHHSIMH, npoctHpatorces mo Hemany k nputoxam [luemnpa.
Jlajee K BOCTOKY TakHe BBIJEDIKAHHBIE [OJOCLI 3THX OTJIOXKEHHH He
nabuogatores, Ho B npenenax Esponeiickoit uwactin CCCP perpe-
YaioTes OTAELHBEIE, HHOMA KPYIHBIE YUYaCTKH (AOBHONISIHAJb-
HbIX Hakonaenuii. B pafione MuHcka, K ceBepo-BOCTOKY ot MOCKBEL,
B Memopckoii HuaMeHHocTH Mo OKe H B psifle APYTHX MeCT 3TH OT-
JIOKEHHsI OUeHb GOraThl FPYHTOBBIMH BOJAMH.,

Tunuunble mpumMepr! rpyHTOBbIX GacceliHoB B oGaactd pa3BHTHA
JIEJITHUKOBEIX OTJIOMNEHHI HMeTcs 1oj Mockpoii.

Bacceiin rpyHTOBBIX BOA B paiioHe MBITHIL CTHO BPeMs SBJISLICS
€HHCTBEHHBIM HCTOUHHKOM BojocHaOkeHus Mockesl. Bomozabop-
Hble COODYXKeHHs, OCTAaTKH KOTOPBLIX COXDAHHJIHCHL OO HALUUX JTHCH,
O6uuiH ycTpoeHsl B 3toMm Oaccedine B Konue XVIII Beka. B macros-
llee Bpems, nocse ycTpoficTBa KaHasna MM. MoCKBHI, MBITHIIIHHCKHI
BOJOTIPOBOJ HCIIOJNB3YeTCsl JIHIIL  OKPYXKAIONAMHM  HACEJTeHHEIMH
OyHKTaMH H TpeANpHATHAMH.

Hpyroii mpumep — Gaccelin TpPyHTOBBIX Boj B patione Kyuwuno,
K BocTOKy oT Mockeel (mosuua p. Ilexopku). Kak BuAHO Ha KapTe
BOJOTPOBOAMMOCTH BOJOHOCHOH TOMIIM 3TOro Gacceiina (puc. 123),
kKo3Qpuuuent (PUIbTPAUHH TECKOB pacnpelelserTcs MOBOJLHO IPH-
XOTJIHBO.

O6mas cxema pailOHHPOBAHUS TPYHTOBHIX Box EBpomelickoil
yacry CCCP, npaypouyeHHBIX K JeJHUKOBLIM OTJIOXKEHHAM, Ipei-
craBjeHa Ha Kapte (puc. 124), cocraBleHHOH IO MarepHaam
. @, Mupunnka, JI. 1. Hemro6oBa u ap.

FpyHTOBBIE BOABI BHEJEIHHKOBBIX obJacreil. BHenenHukosbie
obJsacTi 3ak/iodaT JaHamadTHele 30HB cTenefl, NOJIYOYCTLIHbB H
IyCTbIHb, @ YACTHYHO H JIECOCTEeH.

CepepHas moJioca Creflefl XapakTepH3yeTcsi KIHMATOM YMEpeH-
HOTO M HEYCTOHYMBOTO YBJIAXKHEHHS, T. €. SBJASCTCS NEPEeXO.toH OT
obJactd BiaaxHoro K obaacTd sacyuriusoro KamMmara. [Oxuee
KJUMAT CTAHOBHTCS 60Jee 3acyIJIMBEIM. YcaoBus 06pasoBaHus rpyH-
TOBHIX BOJ B CTENsX He BIOJHe O6/arompHATHBI, YTO OTHYacT# 00Db-
SiCHSIETCS] 3HAUHTE/JbHBIM DPA3BHTHEM OBDAXKHOH ceTH, APeHHpYIOlIel
rpyHToBbie Bogbl. JI€ccel M JéccoBHiHBEIE TOPOAbI, PACHPOCTPAHECH-
HEle B TOJIOCE CTemeil, O CBOeMY CTPOGHHIO BecbMa CBOOOpAa3HBL.
Oun NOPHCTHl W TPEIIMHOBATHI, B HUX BCTPEUAIOTCS TOHKHE KaHA.Ib-
1bl, TPOHM3bIBAIOLINE TOJILY JEcca, H Oonee KpyITHBIe XOJb, o0s-
3aHHble CBOMM 00pasoBaHHeM pasBHTHIO KODHEBOH CHCTEMBI pacte-
HHIl W JesTeJIbHOCTH KHBOTHBIX-3eMJepoeB (CYCJHKOB, KDOTOB H
1. 1.). BogonponumaemMocts 3THX NMOPOJ 1O BEPTHKAH 3HAYHTEIHHO
OpeBbilllaeT HX BOJONPOHHIIAEMOCTh B TOPH3OHTAJILHOM Halpae/e-
gui. CTenH, Kak NpaBH/IO, XapaKTepH3ylOTCs OTCYTCTBHEM JIeCOB H
GosoT. B Teuenue Bcero BEreTAlMOHHOTO TepHOLAa OHH MOKPLITHI
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6osiee HAM MeHee rycTofi TPaBsHON PaCTHTENLHOCTBIO HA YepHO3EeM-
HBHIX HJIH TeMHOKAlUTaHOBHIX [OYBaXx.

B noaynycTeIHSX HMeIOTCSi Y4acTKH oOHaxennoH mnouskl. [Touew
H TPYHTH OOBIYHO 3acOJieHbl; MHOTO COJIOHYAKOB, COJIOHLIOB H coJe-
HHIX 03ep, CPEe/H KOTOPHIX €cTh H camocamouHbie. [loBepxHOCTHEIE W
PPYHTOBbIC BOALI OTJIHYAIOTCA IIOBHINIEHHON MUHEpa/JH3alHel.

‘l"ngra "”.‘lh :
Y 7222 AT Rl == ef

Puc, 123. 'pynrosuiit 6acceiin B jpoanse p. [Nexopkn
B OKpecTHOCTAX MocCKBhI
(no T. H. Kamenckomy u WU. B. lapmonosy)

1—4 — naomamn, B mnpelesax KOTOPHX cCpelHHe KOI(pPHIHeHTH
dHALTPANHA BOIOHOCHOA TOALIH cocrasnm-r:/—or 3 no 10 mfcymuu;

1
2 — ot 10 10 20 m{cymKku; 3-- ot 20 20 30 affcymku; 4 — ot 30 20

40 M, cymKu; 5 — rAAPOH3OTHNCH Yepes 1 M; 6 — CKBRKHLK

IMycreiin Coserckoro Colo3a XapakTepuayloTCs MeHee 3acyllIH-
BEIM KJIHMATOM MO CPaBHEHHIO C MYCTBIHSMH TPONHYECKHX HIHPOT H
umetor Gosee GiaronpusiTHele ycnoBHs yBaaxuenud. K iory or nmoay-
NyCTHIHH, 3aHMMaiollefi npocTpaHcTBo OT paiioHa AcTpaxaHn 10
03. DBasxaw, pacnonaraercss 30Ha CPeiHEa3HATCKHX MYCTHIHL
(puc. 125). AtMocdepubix OCafKOB BHIMAAAeT 3/leCh OUYEHb MAJo;
MaKkCHMyM OCaJKOB NPHXOJAHMTCH Ha BecHy. JIetro xapkoe, noutn
6eanoxaHoe. 3MMOf OhIBalOT MOpo3bl. PacturensHocTh cKyAHas.
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Puc. 124. Cxemarnueckas kapta rpynrossx Boi Espo-
neickoi wactn CCCP

1 — Kapeao-dunckufi pafios rpyHTOBLIX BOA B KOPE BHBETPHBAHHA KO-
PeHHLIX nopoa; 2 — panonsl THMAHCKOro Kpaka W ¥Ypana; 3 — [lewop-
CKafl pasuuna, 4 — paitoanl norpedeHHmX  AOARANMKOBBIX A0KOHH
Cesepa; 3 — pafon JIOBATCKOrO ssbika ojedeHenns; 6 — pafion MOWHLIX
HANONAEHHA JCAHHKOBWX O0pPASOBAHHH € MeIKMOPEHHLIM TOPHIOH IOM
FPYNTOBLX BOA; 7 ~- PalOHbl LEeH1PA/ILHOTO OAHOMOPEHHOrY KOMMNJAEKca ¢
MOAMOPEHHLIM FOPHBOHTOM IPYHTOBBIX BOA; & — PAKOHDLI NOJHHHLIX 3aHAD
H NecYaHbIX PeyHux TEPpac € MOUHbIMH TPYHTOEBIMH OaccefiHAMH #
NoTosamu; Y — paionbl MNPEHMYLECTBEHHO COAEHLIX TPYHTOBBIX BOX
TpHkacnHACKOA BHALHEL, NPHYPOHEHHBIE K OTAOKEHHAM YeTBEPTHYHOR
MOPCKOH TPAHCTPECCHH (XUAALIHLKON); [U — paluHbl NECTPOro pacnpeie-
ACHHH FPYHTUBLX BOA BO BHENEAHHKOBHIX 00JaCTAX Ps3BMTHS ASCCOBMA-
HBIX OTAUMKEHHA, ACNIOBHAALHLIX CYTAHMHKOB M B KOPE Bblu€TPHBAHHS
AOMETBEPTHYHBX MOPOA; (] — rpauHubl OCAeNHer0 ONeAeHe s ; [2—rpa-
HHUbLI MAKCHMAaAbHOr0 OAefeHeHud




IMaouaab ob6HakeHHol Mousbl GoJibllle MJIONLAMH, MOKPHITON pAacTH:
TeJbHOCTbIO. [TouBbl 06LIYHO MAJOryMyCHBIE, THIIA CEDO3EeMOB, BCTpe-
yaeTcsl MHOTO COJIOHYAKOB.

Pekn, mportekaioniie yepes 3acyllIdBble 06JAcTH, HMEIOT TpaH-
SUTHLI Xapakrep; OHH MUTAIOTCS 3a MpPeieNaMH MNYCThHb, B o6ja-
CTAIX BJIAXKHOrO KJIHMaTa WJIH B BBICOKOrOpHbIX pafionax. ITo mytu
gepe3 cyXHe CTemd MJAH MYCTHIHH OHH He [0JIy4aloT MHTaHuS,
a vacth cBOeil BOABI TepsIOT, OTZaBasi ee TOPH30OHTAM TPYHTOBBIX
BON W uacTHuHo Hcnapsasch (Amy-IHapest, Ceip-dapea u ap.).

Puc. 125. CpenneasuaTckHe mecuaHole MycTelHH Ha Tteppuropun CCCP
(moxasaHbl TOYKaMH)

HauGosnee kpynueie nycroiin Coserckoro Comwoza — Kapa-Kym,
Kezon-Kym u Myion-KyM — npuypouenbl K ApeBHea/lsIloBHANbHEIM
paBHHHAM, DACIOJIOXKEHHBIM B npejesnax orpomuoil Typauckoil Hus-
menHocTd. Bosbmasa gacte TypaHCKOH HH3MEHHOCTH 3aHfTa Tecya-
HBIMH M TJIHHHCTHIMH IYCTHIHAMH, MEHbIIAsi — KAMEHHCTHIMH ITy-
CTBIHSIMH, TaK Ha3blBaeMBIMH «ramMmaja». B 10)KHOH W BOCTOYHOMH
yactax TypaHckasi HH3MEHHOCTb MOCTENEHHO CJMBaercsi ¢ MOArop-
HEIMH DaBHHHAMH H TIPEJArOPbSMH CpPe/lHea3HaTCKHX XpeGToB.

Cospemennnlit peasedp TypaHckoii HH3MEHHOCTH chopMHpPOBAJCH
nyTeM MOCTeNeHHOTO Pa3MhlBa GOJILLUIHX MAaCCHBOB 3PO3HOHHO-AKKY-
MYJATHBHBIX IVIATO [VIaBHBIM 06pasoM TPETHYHOTO BO3pacTa. JTOT
pasMblB MPOUCXONWJI B YeTBEPTHYHOe BpeMms, B YCJIOBHAX MEPHOMN-
YeCKHX H3MeHeHHiH KruMara ot foJiee BJIANKHOTO H XOJOAHOTO
K Gojee CyXOMy H XapKomy. B mpesnenax HM3MEHHOCTH OTYETJIHBO
HAMeTHJIHCh IBe CHCTeMBI JOXKGHH croKa. “OjHa BK/IIOYaer cospe-
MeHHEle J0dHHBI pek Uy, Capmni-Cy, Cup Jlapbn, Awmy-Iapey,
Apyras — JOXKOHHE YHrysa u Y3bos.
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K /ox6HHAM NPHMBIKAIOT OCUIMPHbie [JOMIALH MOHHXKEHHBIX
PaBHHH, 3aHAThie ceHYac TVIHHHCTHIMH WJH MEeCYaHBIMH NYCTHIHAMH.
OTH paBHHHBI Ha IOre CIHMBAIOTCSI C NOATOPHBIMH DaBHHHAMH, YTO
CO3/aeT yCJIOBHs [JIsi BTOPXKEHHS BOJA TOPHHIX o6jacTefl B mpuJe-
raipluiye NyCTHIHHBIE 00JacTH M 0GYCJAOBJHBAET HAKOIJIEHHE B HHX
GoJIbIINX 3aMacoB NMOA3EMHEIX BOJ.

B. H. Kynus, usyyapmuii ¢usuko-reorpaduyeckoe yc/lIOBHS My-
cralii Kapa-Kywm, ykasbiBaeT Ha TO, YTO paBHHHHBle ILIOLILAH,
CJIOXKeHHBle KOHTHHeHTaJbHBIMH 00pa3OBaHHSIMHE, 3aK/A04aloT B cebe
rPYHTOBHIe BOJH C €IMHHIM 3epKaJjom. KadecTBo 3THX BOX B 3HauM-
TeJbHOH Mepe 3aBHCHT OT IMyOHMHEI 3aneranns. Yem [aJblie 3aje-
raioT TPyHTOBHE BOJKl OT 3€MHOH NOBEPXHOCTH, TeM OHH MeHee
MHHEPaJ/JH30BaHH.

IMaranue rpynToBex Boa mnycthinm Kapa-Kym ckianniBaercs
caenylomuM o6pasoM: (HIbTPAUHS H3 PeK Haer okoJo 749%, cTok
u3 obnacru Koner-Jlara — okoso 11%, mectnas uHpHABTpaUMs aT-
moctepHbIX OCaJIKOB Hepe3 OroJieHHHIe MecKH — OKoJo 159%, crok
C TaKHIPOB H TPYHTOBHIl NOTOK H3 IOT0-BOCTOYHOH 006J1aCTH — COTHIE
Joyu mpoueHrta. I'JiaBHas Macca BOJAB pacXoAyeTcsi Ha HCIapeHHe,
4eM H OOBSICHAETCS 3acoJieHHe T'DYHTOBLIX BOX.

Ilo Mepe nBuKeHHs BoA ofmias MHHepAaJH3alHUs HX BO3DAacTaerT,
H TMOCTeNneHHO OHH IIpPEeBpalaloTcHd H3 l"HILpOKapﬁOHaTHO-Ka.ﬂbU.HEBbIX
cHauana B cysbtaTHBe (NPEeHMYLIECTBEHHO HATPHEBHIE), a B HaJb-
HefilleM — B BBHICOKOMHHEDAJH30BaHHbIe XJOPHAHO-HaTpHeBHe. [Ipu
OTCYTCTBHH PACTHTC/]BHOTO MOKPOBA HA TVIMHHCTHIX TAKBIPHHIX IIO-
Wansax B TEepHON Ao XKAefl co3jaloTcs YCJOBHS /sl OOGBOMHEHHs yda-
CTKOB, PacHOJIOXeHHEX BOJM3M 3THX NJOINajAeli, B pe3yJjbTare 9ero
NIPOHCXOJUT ONpPECHEeHHe BOIL.

B paitonax sacyummsoro kauMara (Cpennss Asus u 1gp.) o
B NOJYNYCTHHHKIX paifioHax Bocrounoro 3aKaBKa3bs MOJ3EMHbIE BOIHI
3aXBaTHIBAIOTCH CBCEOOpasHLIMH BOJOCOOPHBIMH TrajiepesMH, 3aKJa-
JBIBAEMBIMH BIOJb TPYHTOBOT'O IOTOKA, — TaK HasblBaeMBIMH «KADH-
samu» (puc. 126). Mecramu (Hanpumep, B HMpane) AnnHa KApH30B
IOCTHTaeT JECATKOB KHJIOMETDOB.

IpyxToBbie BOAB ropHbix obaacreil. I'opHble o0macTd Xapakre-
PH3YIOTC HHTEHCHBHOM Murpammeii mnojsemHnix Boj. Baaromaps
ray6oKoMy SDO3HOHHOMY Bpe3y B KOpDe BBIBETDHBAHHSI U B TpellH-
HaX KOPEeHHHIX NOPOJ WIHPOKO PAasBHTHL TPYHTOBBIE BOIEI, KOTODEIE
BRIXO[SIT HAa TIOBEPXHOCTH 3EMJIH B BH/Ie MHOIOYHCJEeHHBIX HCTOY-
HHKOB. '

B 3aBHCHMOCTH OT Fe€OTeKTOHHYECKHX H JaHAMAa(THHIX YCIOBHIl,
a Takxke OT reorpadyHYecKoro MOJIOMKEHHsi, BLICOTHI H OPHEHTHDPOBKH
rIaBHEIX Xpe6TOB M JoJuH, ropHsie crpausl (Ypan, Taub-lllans,
IMamup, Kaekas, Kapnate, Anpnsl) 061a7a0T IPKO BEIPAXKEHHLIMH
WH/IMBHYanbHEIMA ueptamu, OnHako HMetoTcsl M 0OIiHe NPH3HAKH,
OpHCYLIHEe BCeM rOpHBIM cTpanam. Tak, Bce rOpHBIe CTDaHBl Xapak-
TepH3YIOTCH yBenuuenneM Kosdouumenta croka (ot 0,20 mo 0,90)
Mo Mepe NPUOAMMKeHWS K OCeBHIM UacTsAM TOPHBIX XpeGTOB H
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yBeJIHTIeHHA KPYTH3HBI CKJIOHOB. Ho B HEKOTOPBIX pauoaax C OTHOCH-
TeJbHO TIOJIOTHMH CKJOHAMH H CHOKOHWHBIM 3ajleraHHeM cJoeB 60/b-
asd 4actb aTMOC(pethIX 0CaaKOB pacXxoiyeTcd Ha HCIIApeHHe, a Ha
CTOK H INHTaHHe IMOMA3EMHEIX BOJ OCTACTCHA BCCro HECKOJIbKO MNpOIEen-
TOB OT 06IIEero KOJHYeCTBa BJIATH.
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Pue. 126. Cxema ycTpoHcTBa KfApH3a

d— cyrinnok; 2 — BOXOHOCHBIA raseunuk; 3 — xkoaonen. a — soaocbopnag wacTb; O — BOAOMPOBO-
ngumas 4acTh, H — BbIX0Jd BOAK Ha HQBEPXHD"TI:

TopHele pekH (4acTh H3 KOTOPHIX ITHTAeTCs JEAHHKAMH), HMEIOT
Bcerfa GosbINOR YKJOH M NPH BLIXOJe M3 TOPHOTO yIle/bss Ha pas-
HHHY BHIHOCHT M OTJIAaraioT KpynHooGiaomounblii Martepuas. Konychl
BHIHOCA YACTO COEJMHSIOTCA APYr ¢ JApyroM, ofpasysi oOmHMpHBIe
HAKJIOHHbIE PAaBHHUHBL. ¥ MOJHOXKbSI XpeOTOB, & TAaKKe B MEKTOPHBIX
IDOMHHAX H KOTJOBHHAX HAKOIJISIOTCS MOIIHLIE TOJIIH TaJedHHKa,
B KOTOPHIX CO37al0TC MpeKpacHhle O6accefiHbl INOA3EMHBIX BOJ.
B pesyabrare norpy:Kemus NpeArOpHBIX BHNAJAMH NPH NOJHATHSX
FOPHBIX YYACTKOB TPYHTOBbIE BOJBI (CO CBOGOJHOH MOBEPXHOCTLIO)
B paiioHax rop, B NMPeArOPHbIX y4acTKaX H B KPYMHBIX MEXKTODHBIX
KOTJIOBHHAX [1ePeXOAAT B apTe3HaHCKHe (HAMOpHLIE).

B TeppacoBhIX OTJIOMXKEHHAX TOPHEIX JOJHH OOBIGHO B3aKIIOUEHBI
KpyNHbIE TPYHTOBRIE MOTOKH. [IpH BbIXOJe HA PABHHHBEL 3aCyLIJMBBHIX
PalioHOB TOBEPXHOCTHBIH BOJIOTOK CHCTEMOH MHOMOUHCJIEHHBIX KaHa-
JIOB (APBIKOB) OTBOJAHTCS JJIsi OPOIIEHHS 3eMellb; Pyc/IO CTAHOBHTCH
CyXHM.

XapakTepubsle yc/JoBHA (OPMHDOBaHHsSI TPYHTOBBIX BOX Habuio-
ZaioTCsl B MEMKTODHBIX KOTAOBHHAX — HH3MEHHOCTSX, NpPENCTaB/sio-
mux co6oil mouTH GeccTouHEle SAMKHYThIE JeMPEcCHH. Ornnunrens-
HOil OCOGEHHOCTBIO TAKMX JHENpeccHi ABJseTcs OTYETIHBAs 30HAMD-
HOCTH NPHPOAHBIX YCJOBHIl C 3aKOHOMEPHOM CMEHOH HX OT OKpauH-
HBIX uyacTeil NeTIPeCCHit K WX meHTpaM. [Ipexne Bcero, aTa 30HAMb-
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HOCTb TIPOSIBJISAETCA B OTHOLUEHHMH KJIHMaTa H BhIpaaeTcsl MOCTe-
MEHHBIM yMEHbLIEHHEM B 3TOM HampaB/eHHH KOJHYeCTBA aTMmocdep-
HBIX ocagkoB. CTojp 7Ke OTYETJAHBAS 30HAJBHOCTH Habmomaercs
B NIOYBEHHOM H DACTHTEJIbHOM IOKPOBE. B ToM xe HanpaBJIeHHH H3-
MEHSeTCcs JHTOJOrHYecKHH cocTaB MNOBEPXHOCTHHIX OTJIOXKEHHH ¢ mo-
CTEMEHHBIM YMEHbIIeHHEeM KDYNHOCTH MaTepHaJa.

He menee PE3KO BbIpaXeHa 30HAaJbHOCTb B YCJOBHAX 3aJeTaHHSA
H B MHHepa/JH3alMH FPYHTOBHX BojA. IlyOMHa 3ajleraHus TPyHTO-
BBIX BOJ IO HamnpaBJeHHIO K LEHTPAJbHBIM 4acTaM JelpeccHil 3aKo-
HOMEPHO YMEHbIIAeTCs, NPHYeM Ha HEKOTOPOM pAacCTOSHHH OT Top
06bYHO pacroJaraercsi 30H2 BLIKAMHHBAHHSI TPYHTOBHIX BOJ
C MHOTOYHCJIEHHBIMH HCTOYHHKAMH H 3a00JI0YeHHBIMH y4yacTKamHu.
OnHoBpeMeHHO € yMeHblIeHHeM TJIyGHHBEI 3ajleraHHs TPYHTOBBHIX
BOJ yBeJHuHMBaercs HX o0ulas MHHepaJu3alHs H 3aKOHOMepPHO Me-
HAeTcsl XHMHueckKuil cocraB. LleHTpaJbHEIM dYacTsIM JenpeccHit
CBOHCTBEHHA BepTHKa/JbHAsi OTAAaua BOAH B aTMocdepy Kak myTem
HCNIapeHHs, TaK H B OCOOGHHOCTH B pesyJbTaTe TPaHCIHpalHH pa-
creHusiMi. Mcnapenne cnocofeTByeT 3aco/leHHI0 NMOYB M 06pasoBa-
HHIO COJIOHYaKOB.

HPOHECC KOHTHHEHTAaJIbHOTO0 COJIEHOHAKOILIeHHsI MOXKET OCJ/0XK-
HATHCS NMPH HAJMUYHH B JENPEcCHAX HOBEHIIHX MOPCKHX OTJIOMKEHHH,
KPYNHBIX TPAH3HTHEIX PEK HJH DPa3BUTOH HPPHralHOHHOH CeTH, fB-
JASOUIeACs MOLIHBIM HCKYCCTBEHHBIM (PakTOpPOM Mepepacrnpefie/leHHs
coJieii. g

IIpumepom MeKropHEIX BHamguH sBiAsercs PepraHckas KOTJIO-
BHHa (puc. 127).

ITo O, K. Jlanre, 8 ®eprauckoil KOTJIOBHHE Pa3BHTH JBAa THNA TPYHTOBBIX
BOJ: TPYHTORHIE aJJIOBHajAbHbe BoAw fAonun Hapuma, Kapa-llapeu n Cmip-Ilapey,
THADABAHYECKH TECHO CBA3AHHBIE C 3THMH PEKaMH M MHTAIOUHecHd HX BOAAMH, H
BOJILl MEXIYPEYHHX [POCTPAHCTB, MHTAIOUIHECSH BOAAMH, MOCTYNAIOUHMH B KOTJIO-
BHHY H3BHE.

Boapl BTOpOro THMa TPHYPOueHE K OTJIOXKEHHSM C/AMBIIMXCH JAPEBHHX KOHY-
COB BHHOCA, TAK HA3HBAEMBIX <«CYXHX JHeJbT», TpOpe3saHHHX Gojee MOJOIBIMH
JOJHHAMH, BHITOJHEHHEIMHE OT/JI0KeHHSMH COBPEMEHHBIX cosiersix MoTokoB. ITo Mepe
NOAHATHA OKPYMKAIOWHX KOTJOBHHY TOP M OMYCKAHHS KOTJIOBHHBEI TPOHCXOJHJIA
MHTPALHA «CYXMX ASNbT» K LEHTPY KOTNoBHHEL OTIOMKEHHS 3THX MEJAbT XapaxTe-
PH3VIOTCH yMEHbINeHHeM B TOM )K€ HanpaBJieHHH pa3Mepa 3epeH H BMECTe C TeM
Ko3hdHnyenTa QHALTPAUHH.

B pesy/ibTaTe NPOHCXOAHT BHIKIHHHBAHHE [PYHTOBLIX BOX HA MOBEPXHOCTh —
Tak HaspiBaeMble <«POIHHKOBHE 30HH CYXHX JenbT». BcreacTshe HaKnoOHa KOTAO-
BHHEl Habmofaercs Gonbmias BOXOCOOHJALHOCTH 3anafiHbBIXK OKPaWH KOHYCOB BBIHOCA.

B ofnacTsix BHIKJIHHHBAHMSL TPYHTOBBIX BOJL OTMeuAeTCs sabonaduBanne,
topthooGpasopanue, NosBJIeHHe TONKHX ydacTKoB # T. A. K STuM yyacTKam npu-
YpOueHE CBOEOGPA3HHe HAPONHBIE COOPYIKEHHs, YCTPOeHHEE /s OTBEleHHS H3Ohl-
TOYHOM BOAHI W 15 CpONIeHHd Golee HU3IKO PACNONOMKEHHBIX Ge3BOJIHLIX YHaCTKOB.
Huxxe 30HB BHEKJIHHHBaHHSA penbe(b IHAYHTENLHO BRINMOJNAXHBAeTCA H BMECTe
¢ TeM TIPOHCXOAHT NOCTeNeHHOe NOrpyeHHe TPYHTOBLIX BOXA; OAHOBPEMEHHO Ma-

pactaeT H MHHEpanysannss TPYHTOBHIX BOM.
B neckax IeHTpanbnOi yacTH ®epradcKof KOTMOBHHBI BCTPEHAIOTCA KAk MHHE-

palH30BaHHLIE, TAK M MNpecHbBIe BOIKI. ™



Fraasa 15

APTE3HAHCKHE BOJ bl

Ycnoeus o6pa3oBaHHs apTe3HAHCKHX BOJ

ApTe3sHaHCKHMH BOJAMH Ha3bIBAIOTCH IOJ3eMHEIe BOJLI, 3aJe-
TalolHe MeXAY BOMOYNOPHBIMH CJIOAMH IVIAaBHLIM 006pasoM B J0YeT-
BEPTHYHLIX OTVIOMKEHHsIX, B NpelesaX MOBOJLHO KPYMHBIX reoJorHue-
CKHX CTPYKTYp, H HMejolHe Hanop. Byayun BCKpPHTH GypOBHIMH
CKBAaXXHHAMH (apTe3aHaHCKHMH KOJOAUAMH), OHH MOAHMUMAIOTCA
BbIIlIE KPOBJIH BOJOHOCHOrO I1acTa H NPH AOCTATOYHOH BHICOTE
Hanopa H3JIHBAIOTCSl Ha MOBEPXHOCTH 3eMJIH HJIH (JOHTAHHPYIOT.

ApresuancKkne BOABI TMOJYYHIH CBOe Ha3BaHHE OT IMPOBHHIHHA
Aprya (npeBHee JlaTHHCKOe HasBauue «Apresusi») Bo DPpauium.
B ormimuHe OT IPYHTOBHIX BOJ, CBSI3AHHEIX C COBPEMEHHBIM BOJO-
o6MeHOM, MHOTHE apTe3HaHCKHE BOAH SIBJAIOTCH APEBHHMH, H HX
XHMHYECKH CcOCTaB OGBIYHO OTpPa)KaeT MajeorHaporeooruyecKue
ycaosHst 06J1acTH HX (OPMHPOBAHHUS.

) E32 Iy

Puc. 128. [Mapuckuit apreananckuii G6acc eiin

I — anaxioBui; 2 — sonen; 3 — BepxHuit Mea; 4 — BOAOHOCHHA HHKHEMeaD-
BOA MecyaHiK® 5 — MecYaHo-CAaH(eBbe OTA0KEHHS HHKHEro Meaa M opul

Panbllle apTesHaHCKHe BOJLI CBH3BIBAJIH C MYJbJ006pa3HEIMA
CTPYKTYpamH, noAoGHEIMH cTpyKType ITapuikckoro Gacceiina, H306pa-
XeHHoii Ha pHc. 128. B jelicTBUTE/NIbHOCTH YCJIOBHS, INPH KOTOPBIX
o6pasyioTcs 3TH BOJBI, MOTYT ObiTh pas/IHUHBIMH. Yacto apres3maH-
CKHE BOJABl MOXKHO BCTPeTHTb mpH (JeKcypooOpasHoM HJIH acHM-
METPHYHOM MOHOKJMHAJIbLHOM 3ajleraHdd I1actoB. Bo MHOrmx
paiioHaX OHH NPHYPOUYEHH! K CJHOXKHOH CHCTEME TPEUIHH M PasoMOB.
Bce 3T0 yKasbiBaer Ha HeOGXOAMMOCTb JETAJLHOrO H3Y4eHHs IeoJio-
rHYECKOil CTPYKTYPH M TeoJIOTHYeCKOH HCTOPHH MECTHOCTH JJist mpa-
BUJIBHOTO MpeACTaBJeHusi 06 YCJOBHAX 3aJieraHusl apTe3HaHCKHX BOI.
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B kaxaom apre3suaHcKoM OacceiiHe MOXKHO BHUIEJHTh CJie-
aywoomiHe sJeMeHThl: a) obaacTte mnHTaHHs, 6) obJacts Hamopa u
B) obsacTb pasrpysku (puc. 129). Bce Tpu 31eMeHTa pacnonaraiorest
B Npejesax pacrnpocTpaHeHHs BOJOHOCHOTO KOMILIEKCAa, HO Xapak-
TEpH3YIOTCSI PasJHYHBIMH THAPOre0JIONHYECKHMH YCJIOBHSIMH.

B o6nractH mMHTaHHS BOJOHOCHBI FOPH3OHT OGBIYHO NPHMOAHAT H
APeHHPOBAH, MO3TOMY BOJAbI 3/1eCb HMEIOT CBOGOJHYIO MOBEPXHOCTH
H NPHHIHNHAJLHO HE OTIMYAIOTCS OT TPYHTOBLIX BOA.

B ofsactu Hanopa ypoBeHb, A0 KOTOPOrO MOXKET MOAHATHCH
BoJla, pacroJiaraeTcsi BEIILle KPOBJH BOLOHOCHOrO ropusoura. Pac-
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Puc. 129. Cxema cTpoenns apresuanckoro Gacceiina
A — npeieAH PACHPOCTPAHEHHS APTESHAHCKHX BOA! @ — 06JacTh NuTanus (M YAaCTHYHO — CTOKA),
6 — obaacTb Hanopa, 8 — 006nacTe pasrpyskH; b5 — mpeneanl pacnpoCTPaHeHHs IPYHTOBHX BOX;
H, — HanopHuIl YpOBeHb Builllé NOBEPXHOCTH 3eMaH; Hf, — HANOPHBI ypOBEHb HHIKE NOBEPXHOCTH
semaM; M — MOUIHOCTB APTE3HAHCKOrO rOPH30HTA. ] — BOLOHOCHHA maact; 2 — BojaoynopHue mo-
poinl; 3 — YPOReHb BOAB

£TOsIHHEe M0 BEPTHKaJH OT KPOBJIH BOJAOHOCHOTO TOPH30HTA [0 3TOrO
YPOBHS M HasbiBaetcs HanopoM. B cayuae GmarompusTHOro
peabeda, HanpuMep, B JOJHHAX PeK, HANOPHHII ypoEeHb Gyjer pac-
foJaraTeCsl BHIIIE [MOBEPXHOCTH 3eMJH H Boja Oyner cBofoiHo H3-
JIMBAThCA W3 CKBa)KMHEL. Ha BO3BHIIIEHHBIX y4YacTKax Boja B CKBa-
KHHAX HE MOILHHMETCS [0 MOBEPXHOCTH 3eMJIH.

Hanopublfi ypoBeHb BOAB Ha3biBaeTCs HHAYe Mbe30OMETp H-
YeCKHM, a H30JHHHH a0COMIOTHBIX OTMETOK HAmOPHOTO YPOBHS,
C NMOMOIIbI0 KOTOPHIX apresWaHckuii Gaccefin H3o0paxkaercsa Ha
Kaprax, —H30Nbe3aMHu. B ommude or oblacTH NHTaHHd, TAe
MOILHOCTh BOAOHOCHOTO TOPH30HTAa H3MEHSEeTCs B 3aBHCHMOCTH OT
MeTeopoJIoTHYeCKHX (pAaKTOpoB, B 00/1aCTH HANOPa MOIIHOCTB apTe-
SHAHCKOIr0 rOpH30HLTa TMOCTOSHHA BO BPEMEHH.

Ha rpannne wmexnay ofaacTteio muTanus #u ofJacThio HaANopa,
B 3aBHCHMOCTH OT NOCTYIJIeHHS HOBHIX MOPLHA BOAH, B Pas/HYHBE
CEe30HBl MOXKET MPOHCXOAHThL BPEMEeHHBIil Mepexol Box co cBOOONHOM
MOBEPXHOCTHIO B BOJbLI HAIODHHE.

B obsactH pasrpysku apTe3MaHCKasi BOAA BHIXOAHT Ha 3eMHYIO
MOBEpXHOCTh B BHIe BOCXOASAUIEX HCTOYHHKOB. Hanuune mnomo6HbIX
HCTOUHHKOB OObsICHAeTesl GJIaronpHATHHIM coueTaHHeM reomopdoso-
FHYECKHX H THIPOre0JOrHUECKHX YCJIOBHH H JOJMKHO CAYXKHTb TNpen-
'MeTOM BHHMAaHHSl FHPOTEOJ/IOrOB. A j

[Tpu HAJIHYMH HECKOJBKHX BOJOHOCHHIX FOPH30HTOB KaKAbli H3
HHX MOKET HMETh CBOIO Mbe30METPHUECKYIO MOBEpPXHOCTb, OMpese-
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JASeMyl0 YCJOBHSIMH NHTaHHA M CTOKa BOAHW. B cayuae npsimoro
peabeda, Korna CHHKJIHHAJbHOE 3ajleraHue CJI0OeB COOTBETCTBYET MO-
HIDKeHHsIM penbeda, Halb/iojaeTcs MOBLILIEHHE HANOPOB B HHIKHHX
rOpH30HTaX; B 0OGPATHOM CJIydae NMbe3oMeTpHYecKHe YPOBHH HHMKHHX
POPH3OHTOB pacmnoJaraiorcst Ha GoJee HH3KHX otMerkax (puc. 130).
Eciu Gaarofapsi CKBaKHHe HJH KOJOAMY ABAa apTe3HaHCKHX TOPH-
30HTa coobuialoTesl, To B CJyyae obpalleHHoro peaneda Boaa H3
BepXHero TFOPH30HTa mneperekaer B HHXHHA. Takhe CKBaXHHH M
KOJIOAIE HA3BIBAIOTCS MO T J O a0 Il H MH.

“
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Puc. 130, Tunn apresuanckux GacceitHoB
A — npamof peased; 5 — obdpawenusit peased. J — BOLOHOCHHIE FOPH3OHTH ;

2 — BOAOYNOPHBIE NOPOAK; § — YpOBeHb BOAbL. | — BepxuHil rOpUBONT; /] —HHXK-
HHA TOPH3OHT

B apresananckoMm 6acceiiHe o6sacTh NHTAHHS pacHoJaraercs
paaom c objacTelo Hamopa; Jajee [0 HanpaB/eHHIO IOX3€MHOTO
CTOKa pacnosiaraetca 00JacTh pasrpy3KH HANmoOPHOrO TOPH30HTA.
B ofsactsix nuTaHus W pasrpysku HabuiofaeTcsi HemocpeACTBeHHAas
CBSI3b aPTE3HAHCKHX H TPYHTOBHIX Box (puec. 131).

B cayyae MOHOKJHHANBHO 3aJIeraiollHX HJIH BHK/JIHHHBAIOMIHXCH
BOJIOHOCHBIX IJIACTOB HA4 OKPAaHHAX TFOPHEIX CTPAH CO3NANOTCS CBOe-
ofpasHble acHMMeTpHuHBle GacceiiHbl, KOTOPHE MOJYUYHIH HAHMEHO-
BaHHe apTe3HAaHCKHX CKJIOHOB (puc. 132). B apresamanckux ckioHax
o6iacTs MHTAHHS W 06GJacTh Pa3rpy3KH pPacHoJaraiorcs psaoM,
a ob/acTh Hanopa — B CTOpPoHe. B pesyabraTe B MecTe CThiKa o6Ja-
CTeH NMHTAHHS W pPasrpysku HaG/M0LAlOTCH KAK HHCXOASAMIME, TAaK H
BOCXOAsiMe HcTOYHHKH. Hamop cosmaercs B ofaacTH NMHTaHHS;
Nbe30METPHYECKHIT YPOBeHb ompejessieTcss abCOMOTHOR BBICOTOM
BBIXO/la HA MOBEPXHOCTb KOHTAKTA BOMOHOCHOTO CJIOSl C IOKPHIBAIO-
UM BOJAOYMOpoM. B pesysbraTe NPOHCXOAHT MOATATHBAHHE (BHI-
TeCcHeHHE) HANOPHBIX BOJ H3 MOHHMKEHHBLIX YacTell apTe3HaHCKOro
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ckiaona. CrenosatesibHO, apTe3HaHcKasi BOKA ABMIKETCSH HE TOJNBKO
BHH3 M0 IL1acTy, HO M BBepX, TPHUYEM JBH:KEHHE MoxkeT GBITb Ha-
OpaBsJeHO H B CTOPOHY BLICTYMAIOUIHX MAaCCHBOB,

Apresnanckne Gaccelinpl OObUHO MPeJACTaBASIOT co6oii cucremy
nepeMealuuxcs BOJONPOHHIAEMBIX H OTHOCHTE/IBHO BOAOymop-
HEIX coeB, YUem 6Gosee BhIIepKaH BOJOHOCHEI mjacT, uem Goubine

o- e "9

Sl _fostelD
> Spynmadan  Goda e

o

5% L I P 7l s Ol e

Puc. 131. B3auMOOTHOWEHHA aPTE3HAHCKHX H TPYHTOBHIX BOJ

A — NUTaHHE APTe3HAHCKHX BOA FPYHTOBLIMH BOAaMH; B — NMepexol apTeanaHcKHx

BOA B PYHTOBbIC; B — NMUTAHHE FPYHTOBLIX BOX APTE3MAHCKHMH BO1aMM. [ — HOIO-

HOCHBI® PLIX/AbLIE YeTHEPTHYHBE OTJA0KEeHHs; 2 — BOJOHOCHKIE FOPHIOHTB B KOPEHHBIX

nopoasx;  — BOAOYNOPHBE NOPoAk; 4 — YpOBeHb BOAW; & — HANpaBAGHHE ABHHe-
HHS BOOK

mIomans o6acTH MATaHHS W 4eM GOJbINe PasHHLA M1y OTMET-
KaMHM 00/1acTH MUTAHUS H 00/1aCTH PasrpysKH, Tajw BOJ000H/ILHEE apTe-
3HAHCKHIl TOPH3OHT. ‘

IIpu onpenenennu BOXOOGH/IBHOCTH apTEe3MAHCKHX OacceifHOB H
CKJIOHOR HeOOXOIMMO YYMTLIBATH COOTHOMIEHHe O06JAacTH MHTaHHS
H BCei TUIOMAAH pacnpocTpaHeHHs] BOJAOHOCHOTO KOMILICKCA, a Tak-
e pasMephl OTAeJbHLIX 3/eMeHTOB Gaccefina. DTo COOTHOILGHHE OII-
pelelsieT H pacrnpejediende BOJ PasjIHYHOTO XHMHYECKOTO COCTaBa.
Ecau obnacte nutanus AOCTATOYHO BeJHKA, TO HAHOOMBIIH{ o6beM
B apTe3HaHCKOH cHCTeMe 3aHHMAIOT NpecHble BOABL, TaK Kak 60.b-
' [uasi IUIoLIA/lb BOJOHOCHOTO TFOPH30HTA HAXOAMTCS B 30HE MHTEHCHB-
HOro BojooOMeHa. B KpynHbIX BmajMHAx 06JracTh NMUTAHHS HeBesHKa
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110 cpaBHeHHI0 ¢ o6uell MIoIAAbI0 pacnpocTpaHeHns BOJOHOCHOTO
FOPDH30HTA; TO3TOMY B TaKHX BHaJHHAX TMPOHCXOAMT HAKOIJIEHHE
JDEBHHX BOJ NMOBHIIIEHHOW MHHepajusauuu (B Hambosee riyGoOKHX

Uva2 pasegysnu
WD,
e ; obe
—y /’ ,A Wi
,L" J" _a’/ I’l fr’q‘l
l‘ e t_,o e s ﬂhﬂ
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Puc. 132. Cxema apre3aHaHckoro cKJIOHa
1 — rHApOMSOTHNCH; 2 — FHAPOU3ONLE3L; § — HanpapiAeHHe NBHIKEHHS BOAH

yacTAX BMaJHH — HAKOMJeHHe paccosioB). B apTe3amaHCKHX CKIOHAx
4acTo MOMKHO BHAeThb TJIy0OKoe BHeJpeHHe TNPeCcHHX HHQUIbLTpa-
UHOHHBEIX BOJZ B JpeBHHe BbICOKOMHHEpaJIH30BaHHbBIE, KOTOpPLIe BHI-
TECHSAIOTCS B 00J1acTb PasrpyskH.

B Bk -y inaus

Puc. 133. Apresnanckuil Gacceiin ¢ 3aMeleHHHIM BOROOGMEHOM

A — npeaess pacnpocTparens ¢1a6o BONOHOCHOrO KOMMAeKca: @ — 001aCTh NUTAHMA (M YaCTHUHO—

€ToKa), 6 — 06]acTh HANOPA M 3ATPYAHEHHON PasrpyskH 4Yepes KpPOBAO C€A3f0 BOAOTIDOHHNAEMBIX

nopoa. ] — BOAOHOCHLIH TOPH3IOHT € MHHEPAIH3OBAHHLIMM BOAIMH; 2 — BOAOYMOpPHHIE MOPOAL ;.
3 — ypopeHb BOAW; 4 — IPAHHNA MEXAY NMPECHbBIMH H MHHEPAAHIOBAHHLIMM BOAAMH

Bo muorux apre3maHckux GacceflHaX H CKJIOHAX HeT BHAHMBIX
obsacTeil pasrpy3kH; cosjaercsi BleYaTJeHHE 3aCTOHHBIX YCJOBHIl.
B peficTBHTeNIbHOCTH B nopoOHBIX GaccefiHax NPOMCXOAHT MeJJeH-
HOe, BEKOBOE, BhITeCHEHHE N0/3eMHBIX BOJL Yepe3 BhllleseKaliie ciabo
BOZlONpOHHI@emMble nopoan (puc. 133). Ilpu stOoM B 3acymwiuBbIX
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pafioHax GoJbluasi 4YacTb BOAbI PAacXOdyeTcs Ha HcrnapeHde. Takoe
siBJieHHe MOXKHO Ipeanojarate B [IpHYepHOMOPCKO# BnaguHe H B
Tepcko-Kymckom Gacceiine.

Pecypchl apre3auaHcKuX Bop,

Metoanl H3yyeHHs: apTesHAaHCKHX BOJ ONpPeAeNsloTCs IyGHHOI
HX 3ajieraHusi, OCOGEHHOCTAMH peXHMa, XapaKTepoM BOJOHOCHOIO-
mjacta M MOJIoXKeHHeM O0JacTH NHTaHHS H o0JacTH pasrpysKH.
[Ipn neranbHbix pa6oTax apTe3HaHCKHe BOABI H3y4aloTcsl IMyTeM
paseeouHoro GypeHHs M OMBITHLIX OTKAauyeK M3 GYPOBHIX CKBaXKHH
¢ OLHOBPEeMEHHHIM OO6CJ/IeJlOBaHHEM BCEX HCTOYHHKOB aPTe3HAHCKOro
Bacceiina.

B npakTHKe HCNOIb30BAaHHA apPTe3HAHCKHX BOJ MOIYT BCTpe-
tutbes, no I. H. Kamenckomy, apa caywas: 1) GacceiiH HmeeT
Gosbiine pasmephl, H Tpe6yeMoe KOJHYECTBO BOJLI COCTaBJIAET HHY-
TOXKHYIO 010 ofux pecypcos; 2) GaccefiH uMeeT Majble pasMephl
(HanpuMep, B MEXTOpPHBIX JOJMHAX M BMNaAMHAX), H mNOTpeGHOe
KOJIMYECTBO BOABI NpHOJHKaeTcda' K oOuHM pecypcam GacceiHa.
PamuoHanbHas 3KCILIyaTalHsl apTe3HaHCKHX BOJ, 0COGeHHO BO BTO-
poM ciyyae, BO3MOXKHA TONBKO IIPH YCIOBHH, €CJHH H3BECTHH
pecypcnl HacceifHa, T. e. ecslH TMPOU3BEJeH KOJNHYECTBEHHBIF MOJCYeT
pecypcos,

K. Y. MakoB mpeioxuJ pasnuuaTh B apTe3HaHCKHX GacceifHax
cJIeNylollHe BHILI 3aIaCOB HANOPHBIX BOJ:

1. BekoBele 3amachl, KOTOpble MOryT OBbITh MOACYMTAHH (MO
o6beMy) no gopmyJe:

Quex = FMp,

rae F— niomaas pacnpocTpaHeHus BOJAOHOCHOTO IJIACTA;
M— MOIDHOCTL BOJOHOCHOrO IIJ1ACT4d;
¢ — K03chUIHEHT BOJIOOTIAYUH.

2. EcrecTBeHHEIE IHHAMHYECKHe 3arachl, T. €. KOJHYeCTBO HAMOp-
HOfl BOABI, TpOTeKaiomieli B €QHHHIly BpeMeHH uepe3 IOMepeyHoe-
ceueHHe noroka, Mix MoxHo ompezenste mo ¢opmyae Hapcu:

Qou=FkF1.

3. HckyccTBeHHble IHHAMHYECKHE 3amacHl, T. e. CyMMapHOe KOJNH-
4eCTBO BOJIBI, OTKAYMBAEMOH H3 JAHHOrO TOPH30HTA B OT/IEJbHBIX
MyHKTax NPH ONpe/leJIeHHHIX MOJOKEeHHAX AHHAMHYECKOTO YPOBHS.

H. A. I[TnoTHHKOB BHEIAe/AsieT APYTHe BHALI pecypcoB: €cTecTBeH- -
Hble, PeryJHpOBOYHEe, BeKOBhle H 3KCIIyaTanuoHHsle. EcrectseH-
HLIMH pecypcaMH Has3bIBAETCA ECTeCTBeHHHIH pacXOl NOJA3eMHOro
noroka. Pery/npoBouHble pecypchl 3akmioueHsl B 30He KoseGaHH
YPOBHS NMOJ3EMHBIX BOJ B 06/1aCTH MHTaHHs — TaM, Ile BOJbI HMEIOT
cBoGOHYI0 MOBepXHOCTh. [Tof BeKOBBHIMH 3amacaMH MOHHMaercs TO-
KOJIHYECTBO BOAH (B o0beMHBIX €JHHHIAX), KOTOpOe 3akjioyaercs
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BO BCeM BOJOHOCHOM IlJ1acTe H MOXKeEeT 61:!”[‘[-: H3BJIe4YeHO npn MOJIHOM
€ro OCYIIeHHH. IKCIAyaTallHOHHbIMH HAa3bLiBAIOTCSH PeCyPCHl, KOTO-
pPEle MOXKHO MOJYYHTb Ha OTAEJIbHBIX yYacTKax c Y4eTOM HCIOJb30-
BAHHA €CTECTBEHHBLIX, PEryJHPOBOUHEIX H BEKOBHIX PeCYPCOB.

Ilpu skcmayatanuy MOJA3EMHBLIX BOJ KOJHUECTBO NOJY4aeMON H3
BOJOHOCHOI0O I‘OPHBOHTB BOIbI, B 3aBHCHMOCTH OT HOTpBﬁHOCTH, MO-
XKer ObiTb GOJblle MJIH MEHbIIE eCTeCTBeHHOrO pacxoja, OJHAKO
MpH NMPOEKTHPOBAHHH Boj03abopa cJeayeT YUHTHIBATH Heo6GXomH-
MOCTh PallHOHA/JbHOrO HCIOJb30BAHHA H OXPaHH apPTe3HaHCKOro
bacceliHa.

OnHcanHe THNHYHBIX apTe3WaHCKHX GacceiHoB

M. M. BacuibeBckuii B OCHOBY TIHIPOre0JOTHYECKOTO paioHHpo-
sanus apresnanckux Boj CCCP nosokus CTPYKTYpPHBIH NPHHIMI H
BRIIEJHJT YeTklpe THMNA THAPOTe0JIOTHUECKMX eNMHHI: OacCeiHH,
MPOBHHIIMH, TOPHO-cKJIaAuatkle obsact, pafioHul. ['maporeonornye-
ckHe OacceiiHbl COOTBETCTBYIOT BHAJHHAM, MYJbIaM, IENPecCHsM,
rpaGeHaM; ruiporeoJordyeckie INPOBHHLHH — FOpPCTaM, LIUTAM, OX-
HATHAM. [opHo-cknaguatele obaactH — KaBkasckas, VYpaabckas,
Tumanckasa u JoHenkast — BEIAEJSIOTCH KaK 0coGble THAPOreoJIOTH-
yeckde efuHHUBL ['maporeosiornueckHe pafoHBI MPEACTABASAIOT coOOi
eIuHHIEl Gojice MesJKHe, YeM OCHOBHble Gaccefibl M IPOBHHIHH.
OcHoBHEIe OaccefiHH mojapasjensiiores: Ha Godee Meaxue GacceiiHbl
2-ro, 3-ro W T. I. TOPfAAKA, MPHYpPOUEHHLIE K BTOPHYHHIM MYJbJAM
HJIH MOHOKJ/IMHAJIAIM, OCJOXHSIOUIHM KDYIHbIE CTPYKTYDBI.

Ha teppuropun Coerckoro Colosa umeoTcss pasHooOpasHue
npuMepsl apTe3aHcKHX OGacceiiHoB. PacnonoxeHue 3tux GacceitHOB
Ha Tepputopun Eponeiickoit yactn CCCP nyume Bcero H/LTIOCTPH-
pyercsi CXeMaTHuecKOH Kaproii apresmaHckux Box (puc. 134), co-
crasieHHoii A. H. CemMuxaTtoBbIM, M CXeMO#l CTPYKTYPH LEHTpPa/b-
HbIX udacreil Pycckoif maatdopmer (puc. 135), rhae Xopomio Bhife-
JISIOTCA KPYTHBIE BNAJAWHLEI H MOTHATHA.

Ha 3THX cxemax MOMXHO BHIETh YETKO BhipakeHHHle GaccefiHbl
ITonmockoBHo#t KoT/ioBHHLEI M [ HenpoBcko-JlOHENKOH BraJHHBL

ITo apresnanckomy ©Gaccefiny IloamMockoBHOU mage-
030l CKO KOTJOBHHB HMeercsi OGIIHPHBIE Matepuas, 0606-
menubii B. A. JKykosem, M. II. Toacteim u C. B. TposHckuM.
OcoGennocTsiMH  reosoruueckoro crpoerinst IloamockosHo# KOTIIO-
BHHBLI $IBJISIETCH HEMpephIBHAST cTpaTHrpaHueckas nocJeloBaTe/b-
HOCTh MOPCKHX KAMEGHHOYTOJIbHBIX OT/JIOXEeHHH, HAYMHAd OT MaJseBKo-
MypaeBHHHCKHX coes Cymm W kouuas omdasnorpoxosbivu Czom
u wsarepuHosbivu Ci schw (Oxcko-Llanuckuit Ban). ITo swmrosoru-
YeCKOMy cocraBy npeobiaanaior Kap6oHaTHble MOPOALI — H3BECTHSKH
U JOJJOMHTE, B HHYKHeil 4acTH KOTOPBIX mMeeTcs HeGoJiblnas TOJLLA
TecYaHo-IIHHHCTEIX o0pasoBaHmii yraexocHoit cutel Cii ¢ noaus-
HEeHHBIMH TPOCJIOAMH (B HHXHefl ee YacTH) NeCTPOUBETHHIX TVIHH H
mepresieii. Momuocrs HuxKHero oTiesa KapGowa 110—160 a,
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Puc. 134. CxemaTHueckas Kapra apTe3HAHCKHX ‘aon Esponeii-
ckoit gactu CCCP (no A. H. Cemuxartosy, 1925 r.)

I — BOAb KeMOPHACKHX M CHAYPHACKHX OTAOKEHHA; 2 — 1eBOHCKHX; 3 — KaMmeH-
HOYTOJAbHBIX: 4 — NePMCKHX; § — IOPCKNX; 6 — MeNOBBIX; 7 — HHMHETPETHUHBIX;
§ — BepxHeTpeTHuHLIX; 9 — B NOCAETPETHYHLIX OTAONKEHHAX H NPOAYKTAX pasno-
JKEHHA TPAHHTOB; J0~ B TPETHUYHBIX W NOCAETPETHUHLIX OTAOXKEHHEX Ha rpa-
HATaX; /I — kacnuiickux; /2 — nocaeTpeTHuHbIX; 13 — 1eBOHCKHX M  MEJOABIX;
14 — 1eBOHCKHX, IOPCKHX H MENOBHX; [§ — IOPCKHX M Menoenix; J6 — MenoBhX
H HHXHETPETHYHBLIX; /7 — cepepHOA 00JaCTH NEPMCKHX OTAHOMEHHN; I8 — Tpe-
IIHHHBE BOAB KAMEHHOYTOALHBIX OTAOXKCHHI; [9 — TpeUuIMHHBE M KapcToshe
soam 10xmnoro Kpeima

18 A. M. Osuunnukos




cpensero 120—150 u; obuiast MoutHocTh Kap6ona kKomedaercs or 150
10 320 # B ueHTPe BuaXHHEL U 10 400 M B CeBEPO-BOCTOUHON ee 1acTH,
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Puc. 135. Cxema crpyxkryps Llentpasbmbix uacreii Pyccko#t naatrdopmm
(no A. A. Bakupogy)

Buletyns n kpucrasanueckne Maccupbi: [ — Bopouexcxuii maccus; I7 — A3ono-TIoN0ALCKHI MaccHs;

Il — Oxcko-Boaxckoe noxnathe. Bnaauuw (apresanckue Gacceitunl): 1 — [NpuGaaTHilcKuiA cka0H;

2 — MockoBckHil apTesHanckufi Gaccefin: 3 — Inenposcko-/loxenkas Bnainua; ¢ — INMprkacnuitckas

BHANHHA, @ — BaJbl; § — NPOruGH; 8 — HIOAHHHH TAYOHHBI 3aieranus KpHcTaanuyeckoro ¢yuaa-

MEHT3 B M; 2 — HAaNpaBJeHHe DANCHHA CNOEB; 0 — rPAHHIA PACMPOCTPAHEHHA OTAOMKEHHA HHKHEro

KapGoHa; € — TO e 1is CPeaHero KapioHa; #c — To Xe 4is BEpXHero Kapbona; 3 — rpanuna pac-
APOCTPAHEHNA NMEPMCKHX OTI0MECHMUT

Bononocusle ropusontsl paspensiorcs BOJOYNOPHLIMH TJIHHAMH Be-
peiickoro Chur m xaumpckoro Csk TOPHSOHTOB, a TaKiKe IJIHHAMH,
IIePEKPLIBAIOIUUME TeryiupepuHOBbli ropusontT C;1g (puc. 136).
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Puc. 136. leonornueckuii pazpe3 [10AMOCKOBHOH KOTAOBHHbI

! — qerepTHUHBIE OTJAOWERHA; 2—5 — N0YETBEPTHYHME OTAONEHHRA: 2 — rauHb, J -~ NeckH, 4 —WIBECTHAKH,

CTPEAKB OKOAO CKBaXHHBI [OKA3BIBAET CTON0 BOAB B CKBAXHHE

J — mepren.



o [1aBHBIMH BONOHOCHBIMH TI'OPH30HTaMH B IIpeneJsax l'lonmocxos-
HOHl KOTJIOBHHBI SIBJISIOTCSI BepXHEKaMEeHHOYroJbHhIH (oMmdanorpo-
XOBHIl H TeryJu()epHHOBLIH NOATOPH3OHTHI), CPeJHEKaMEHHOYrOJb-
Hblil (MsiuKoBO-nofosbekuil Com - p u mectamu Kaumupekuii Cok non-
FOPH3OHTHI) H WYACTHYHO HHIKHEKaMEHHOYTOJbHBIH (ceprmyXoBcKofi
Cisrp, okcknit Ciok u ynuuckuit Gup noxaropusonrsl). O6nacra
NHTAHHSE BOJ KaMeHHOYTOJbHBIX OTJIOKEHHHl pacnoJaraiorcsa Ha
ceBepo-3anajgHoil, sanagHoO, IOro-samajHOH M I0XKHOH OKpaHHaX
KOTJIOBHHEL. KpoMe Toro, uMmeiotcsi M MecTHhle 06JIaCTH THTaHHs.

HauGonee o6BooHEHHBIME H3 BCeX MOPoi KapOoHa sIBJISIOTCS H3-
BEeCTHSIKH OM(aJOTPOX0OBOro noAropusonta. Cpeau oT/I0KeHHl cpel-
Hero KapOGoHA BOJOHOCHBIMH SIBJIAIOTCS H3BECTHAKH MAYKOBO-MONO/b-
* ckoro noAropusoHTa. CpelHeKaMeHHOYrOJIbHbli TOPH3OHT  IOJb-
syercs GOJIBIIMM pacrpocTpaHeHneM B MocKOBCKoO# 06/1acTH, noyeMy
M HasblBaercss MOCKOBCKMM. [y6HHa KpOBJH 3TOro TOPH30HTA
B8 MockBe B 3aBHCHMOCTH OT penbea Koaebaercs or 34 mo 153 .
CeplyXOBCKO# TOPH30HT HHKHero Kap6oHa TMepeKpBIT BhIIEPHKAH-
HLIM JIACTOM BEPeHCKHX IVIHH; oH 3ajeraer B MockBe Ha riyGuHe
no 250 m.

B HuXKesneXal¥X rOPH3OHTAX AEBOHA BOJbLI HMENOT IIOBLIIIEH-
HYI0 MHHEDaIH3aUHI0 H 70 Tay6HHBl oKojo 500 m ABJAAIOTCHA CYJib-
ClJaTHI:IMH KaJIbIlHeBO-MarHHeBLEIMH, 4 HHKe CTaHOBSTCA COJIEHbBIMH H
[OCTENEHHO MEepexolsiT B PacCoJibl.

ApresunaHckuii Gacceiin [ uHenpoBcko-JloHenko# Bma-
nuHb, i CeBepo-YKpauHCKOH Myabls, Hanbo/jee MOJHO
oxapaxrepusoBan K. M. MakoBbiM.

[Mnomaasr snaguusl pasHa 300—350 teic. &km®. [naBHefinne
BOZOHOCHbBIe FOPH30HTHl (CHH3y BBepX): IOPCKHH — B IeCKax; Meso-
BHE — B IIeCKaX CEHOMaHa H MeprejbHO-M&JI0BOH TOoJIle CEeHOH-
TYPOHa; NaJeoreHoBblil — B GyyaKCKO-KaHeBCKHX oTJoxeHusx. Ocb
BIIaIHHBI B MEJIOBHIX OTJIOKEHHSX TPOXOAHT MO JHHMH MoO3BIph—
YepuuroB—Pomubl—XapskoB—Bopomuaosrpan. B npenenax sna-
JIHHBEL HAOMIOAAI0TCA HCKIIOUHTEJNbHO O6/1aronpHsiTHble YCJIOBHA JUIS
MHTAHHS W ABHXKEHHS MOA3EMHBIX BOZ.

Cxema crpoenusi JIHernposcko-/loHelnxoil BrnaJuHbl I0Ka3aHa HAa
paspese (puc. 137). Ha ceBepHOM Kphblae BHaJAHHBI CJIOH MNafaioT
noJioro. 37ech BHIAEASETCS MOJI0CA PA3BHTHS INOJA3eMHLIX BOJ B Je-
BOHCKHX OT/IOXeHHsX. K 1oro-soctoky GoJblloe sHauenne mpHoGpe-
taloT ceHomanckuit Crecm u 1opckuii J BOAOHOCHbE TIOPH3OHTHI,
KoTOphle OJIHXKe K OCeBOH NoJioce BrajHHBl YCTYNaloT MeCTO TPEUIHH-
HbIM BOJAAM MEpre/JbHO-MeNoBOfi TosuM ceHoH-TypoHa. Henocpen-
CTBEHHO B TIPHOCEBOIl MOJOCE MOJy4yaioT pasBuTHe OYYaKCKO-KaHeB-
CKHe BOJOHOCHBIe TOPH3OHTH Pg) o bu - ka. Brons ocH 901eHOBOM
MYJIbJIEL BOJOHOCHBEIE TOPH30HTHI MPHYPOUEHBl K MECKaM XapbKOBCKOro
Pgschr u moarasckoro Pgsplt sipycoB naJjieoresa, MOJACTHIAEMbIM
KHEBCKHMH ryiiHaMu Pg; kw.

B npesueii nonune JlHenpa, rae HameuaeTcsl 06/1acTh €CTECTBEH-
HOHl PasrpyskH apTe3sHaHCKHX BOJ, 3HAUHTENbHOH BOAOOGHJIBLHOCTHIO
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Pnc. 137. Cxematuueckuit paspea [lnenposcko-Jlonenkoil Bnaaunn (no K. M. Makosy)




OTJIHYAIOTCS APEBHeYETBEPTHYHBIE BONOHCCHBIE TOPH3OHTHI, LIHPOKO
HCIOJIb3YeMbIe AJis BOLOCHAOMKEHHST HACE/IEHHBIX MeCT.

B npenenax apresuancknx GacceliHOB OTMeuaeTcsi XapaKTepHas
rHIPOXHMHYECKasl 30HAJbHOCTb, BhIPAXKAIOLAsACS B 3aKOHOMEpPHOIl
CMeéHe THIOB IIOA3€MHBIX BOJ OT ofJacTH mUTaHus K obJjacti# pas-
rPY3KH.

JloBOMILHO XOpOWIO 3Ta  30HAJBHOCTH OBIIAa  IIpOC/]eIKeHa
C. A. Iarosiuuem B Tepcko-KymckoM apresunanckom Gacceiine,
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Puc. 138. Cxema 30HaNLHOCTH NOJA3EMHBIX BOJL B JpPEeBHEKa-
cnniickux ornoxenusx Tepcko-Kymckoro Gacceiina
(no C. A. lllarosuny) E

Boam: I — ruapokapGonaTtHo-Kaabnuepwe; 2 — cyabatubie; 3 — xaopuaHo-

rHAPOKAap6OHATHO-HATPHEBbIE; 4 —XA0PHIHO-HATPHERIE; § — LeAoUHbe: 6 — Bo-

Abl MEeCTPOro cocTapa; 7 — FHAPOHSONBE3H B M; & — M30AMHHH CYXOro OCTATKa
B 2/4; 9 — HanpaBieHHe TMOJ3EMHOr0 TNOTOKA

pacnosnokenHoM B BocTouHoM [lpenkaskasse. Hanopuuie Boabl 3/eCh
MPHYPOYEHBl K NeCYaHbIM IJIacTaM, 3aJeraioliiM CPelH TJIHHHCTHIX
OTJIO}KEeHHHT BepPXHETPETHYHOrO M YeTBepTHUHOro Bospacra. Jlyuwe
BCEro H3y4YeH BOJIOHOCHBIH FOPH3OHT JAPEBHEKACIHMHCKHX OTJOKEHHH,
B KOTOPOM TIO HaNpaBJeHHIO ABHMKEHHA MOTOKa (c loro-sanajaa Ha
CeBepo-BOCTOK) BHIAENsieTcsl PAX 30H: THAPOKapGOHATHO-KaJbIHe-
BRIX BOJ, cyab(aTHeiX H T. n. (puc. 138). HauGosiee BhiCOKOMHIE-
paJH30BaHHBIE BOJABI XJIODHIHO-HATPHEBOrO THMA pacloJjiaraioTcsi Ha
yuactkax Kacrnuiickoro mops. Illarosinn gonyckaer, uto Ha GoJibmoi
miomiaan GaccefiHa HMeeT MeCTO CKPHITas pasrpy3Ka HamnopHBIX BOX
yepe3 KPOBJIO BoJAOHOCHOrO muacta. Ilo ero mnojcueram, cofeHble
BOJIbI, 3aHHMAaBIIKe TepPBOHAYAJLHO TeppHTOpUIO Beero Hacceiina, ot-
CTynajJgd MO0 MecTa CBOero COBPEMEHHOro MOJIOXKEHHS MNpHMepHO
B Teuenue 40 ThICsY JieT. :

B Coennnennbix Illtarax AMepHKH HMeeTcsi HECKOJIBKO KPYIHBIX
apresnaHcKux GaccefiHOB, W3 KOTOpHIX HauGO/ee H3BECTHBIMH H

. 217
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Puc. 139. Baok-amarpamma [axorckoro
apresnaHckoro Oacceiina
(n3 paborm H. 0. ¥cmenckoit)

I — necuanuku W claHus BepxHero wena; 2 — nec-

YaHO-FAHHHCTHE CAOH BEpXHero Meaa; 3 — 1akoTckuil

necYsHHK (ceHoMan); 4 — KPACHOUBETHHIE OTAOHEHHS
TpHaca — 10pu; § — kapbou; 6 — nokemGpuit

Puc. 140. Buckoucunckuii apresuaHckuii
Gacceiin

I — noxemGpuit; 2 — kemGpuA H HHKHUA OPLOBHK
(na cesepe — obaacTh pacnpocTpaHeHHs NOTCAAM-
CKOro necyanuka); J — BOLOHOCHHIA CeH MeTepckHA
NecYaHHK M OPAOBHK, CPeAHHA M Bepxuuil; 4—cuayp;
6 — 2eBOH; 6 — MHCCHCHNCKHE CAOM (HHAKHMA Kap-
Gou'; 7 — NEHCHALBAHCKHE CAOH (Cpeamuit W BEpPX-
uui kapGoun); & — WecornacHo 3aneraloulHe  CAOH
BEpXHEro Mena; 9 — CTPaTOH3OTHICH KPOBAH CEH-
NETepPCKoro necHaHuka



- o6mHpHEIME ApadioTcA JIaKOTCKHI, NPUYpPOUYEHHBIH K Me3030HCKHM
. OTJIOXKeHHAM, H BuckoHcuHCKuil B pafione Beaukux osep, csssan-
HBlil ¢ NaTe030HCKHMH OTJIOKEHHAMH.

Hakorckuii 6Gacceiiln — OrPOMHBIH apTesHaHCKHli Gacceiin,
pacrno/ioKeHHbli B mpaBobepexHoil uyactH GacceiiHa Muccypu
(puc. 139). InaBHbI BOJOHOCHBIH TOPH3OHT €ro MPHYPOYEH K ja-
KOTCKOMY BepXHeMeJoBOMY TecuaHuky. [luTaHuWe MpOHCXOAUT B 06-
Jqactu CKaJHCTHIX rop, Ha BeicoTe Gojee 1000 » Hanx ypoBHeM Mops.
Ilbe3omeTpHyecKass NMOBEPXHOCTb BOJ 3TOrO TOPH3OHTA B JOJIHHE

7 Bawuremon

Puc. 141. Cxema 30HaAbHOCTH INOA3EMHLIX BOJ B apTe3uaH-
ckom Oacceiine Bupruaun (CLLA)

I —30Ha BOA HH3KOW MHHEPANH3AUMH, 2 — 30HA MECTKHX CcyabhaTHO-
PHAPOKAPOOHATHHX BOA; § — 30HA MATKMX FHAPOKAPOOBATHO-HATPHEBHX BOA;
4 — 30HA XJOPHAHLIX BOL

Muccypy pacroJiaraercsi BHIIE I[OBEDXHOCTH 3eMJH, 4YeM o6bsc-
HfieTCsl HaJIHUHe B 3TOH JOJIHHE KDPYNHeHINWX (OHTAHOB C HAmopoMm
no 150 » Han noBepxHocThbio 3emad. CaMOM3IHMBAIOLUIHECH apTe3naH-
CKHe BOJbI KOrAa-To HMesH 6GoJbIHOe 3HaueHHEe /A Pa3BHTHS Topo-
JI0B M CEJIbCKOro XO3fHCTBA, HO CO BpeMeHeM Hanop HX cTajl yMeHb-
H1aThes.
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OGwupHeli BUCKOHCHHCKH I GacceilH, pacnosaraiomuics
B MOHOKJHHAJBHO 3aJieralonux miacrax (T. e. UMEIOMIHHA XapaxTep
apTe3suaHCKoro CK/JIOHA) HaXoAHuTcs K lory or obsacti Bennkux osep,
B wratax Buckoneun n Miunoiic (puc. 140). B npenenax Gacceitna
HMeeTcss ABa BOJOHOCHBIX TOPH30HTA: HHMKHHI — MOTCAAMCKHIL,
KeMOpHICKOro BO3pacra, M BepXHMil, MeHee MOLIHBL, — CeH-neTep-
CKHil, HHKHeCHJyPHHCKOro Bospacta. BomoOGHJBHOCTE 3ITHX TI'OPH-
30HTOB OOycCJOBJeHa OGLIMPHON 00J1aCThI0 NMHTAHHS; OCOGEHHO 60JIb-
myio 06J1acTh MHTAHHS HMEeT NOTCAAMCKHII TOPH3OHT.

B apresnaHckoMm OGacceiine, pacnoJoxenHom Ha Gepery ATnan-
THYECKOro OKeaHa, B IiTare BHPriuusi, ycraHoBJeHa TIHIAPOXHMHYE-
CKasi 30HaJbHOCTb MOA3EMHBIX BOJ, BecbMa CXOAHAd C OMNHCAHHOH
BHIIle 30HaJbHOCTBIO Bo# Tepcko-Kymckoro Gacceiima (puc. 141).

Kpynuwiit apre3nanckuii Gacceitn umeercsi B CeBepHoil Adpuke,
rae moJiydeHa MpeKpacHast CaMOHM3JIHBAoLiascs Bofa € MyOHHBI
npumepro 50 x. O6aactb nmutaHus sroro Gaccefina pacronaraercs
Ha ATnacckux ropax W Ha Bhicorax Cymana. MHorue oasHchl Opo-
mIaloTesl MOJA3EMHOI BOAOI, M3BJeYeHHe KOTOPOil ¢ nmomoumbio Gype-
HHSI NIPOM3BOJAHJIOCH, MOBHAMMOMY, elle B jajexoii apesHoctH. [lis
sroi neau B Cesepuoit Appuxke npoGypeHsl THCAYH GYPOBHIX
CKBaXKHH.



Faasa 16
TPELLIMHHBIE BOIbI

IoHsATHE O TPEIMHHBIX BOLAX

TpemuHHBIMH BOJaMH Ha3bBAIOTCS MOA3EMHbIE BOABI, MPHYPO-
YeHHble K TpPeIIHHOBATHIM CKaJbHHIM [OPOJAaM, KakK H3BEpIKeHHBIM,
TaK W OCajloYHBIM (MecuaHHKaM, KBapuuram, tydam H T. I.). ITH
BOJbI TEPEMEIIAlOTCs 110 CHCTeMe CONPSZKEHHBIX TPEIHH — Y3KHUX
mwesefi pasJH4YHLIX pasMepos, 06pas’OBaBLIHXCS B TOPHHIX MOpPOAax
Mo BO3JeHCTBHEM TEKTOHHYECKHX, KJAHMATHYECKHX M reoMopgosio-
ruveckdx ¢akropoB. B omHEX ciyuasix umeercs eBa 3aMerHas CH-
creMa IUlocKocTed 6e3 BHAHMOrO MepeMelleHHs MO HHM, B JAPYrHX
XOpOLIO BhIPaXKeHBl lepeMellleHnsi. TpPelHHbIE BOAL CPABHHTEJBHO:
cnaGo BO3JEHCTBYIOT Ha CTeHKH KaHasaoB. Ho B mpouecce passutus
reoJIOrHu4ecKHX CTPYKTYp H3MEHSIOTCSl M YCJOBHSI JBHKEHHS I10/3eM-
HBIX BOJ; TPEIIHHBl YacTO 3amMOJHSIOTCS KPHCTA/IAMH PasHYHBIX
coJsiell, pyAHBIMH MUHEPAJaMH WJIH TVIHHHCTHIM MaTepHanoM. AHanu-
3Upysl XapakTep BLINOJHEHUS TPeLIMH, a TaKkxe Xapakrep KOHTAK-
TOB MexKAy OOKOBBIMH IIOPOJaMH, MOXKHO CYIHTb O cOCTaBe MPHPOJ-
HEIX PacTBOPOB B IpOIILIHE BpemeHa (I1ajeorufporeo/Iorus).

3apy6exHble THAPOTEOJOTH YKa3hIBAIOT HA OTCYTCTBHE 3aKOHO-
MEPHOCTH B pACNPOCTDAHGHHH TPEIIMHHLIX BoA. HMwmelorcs naxe
MONBITKH CTATHCTHYECKHM MyTeM BBIUHC/AHTH IIPOLEHT YIauHBIX
CKBa’KHH, 3aJ0XKEHHBIX JJIs [OJYy4eHHS BOJBI B TpEIIHHOBATBIX MO-
porax. B uwacTHocTH, peKoMeHAyeTCsi Npekpamark OypeHHe B rpa-
HHTAX, ecJH 10 TJyGHHE 60 M TMOJOKHUTENBHHIN pe3ysbTaT HE Oyler
noayuen, B nelicTBHTeNbHOCTH, XOTA OypeHHe CKBAXKHUH HA TpELHH-
Hble BOJBL H CBSI3aHO C H3BECTHLIM PHCKOM, TaKas yCTaHOBKa Herpa-
BHJbHA. MOXKHO NPHBECTH MHOMKECTBO NPHMepoB, Koraa Bofa Oblia
noJyueHa B rpamurax m ray6ixke 60 s (manpumep, Ha Ypase, Ha
Ykpaune), IlpaBuabHO ONLEHHTb YCJAOBHA DPAaCHpPOCTPaHEHHS TPeLIHH-
HBIX BOJ MOXKHO TOJIbKO Ha OCHOBAHHMH TIATE/NBHBIX OMHCAHHMI, 3a-
PHMCOBOK H 3aMepoB TPelUWH, a TAaKKe ONLITHHIX paboT MO HU3YUYEHHIO
BOJONPOHHIIAEMOCTH H pPAalHOHAJIbHON CHCTEMATH3alUHH COOPAHHBIX
IAHHEIX O TPELIMHOBATOCTH M TNOA3EMHBIX BOJAX.

B cBsi3n ¢ GOJILIIMM 3HAUEHHEM TPELIHHOBATOCTH TOPHHIX TMOPOX
IJIs1 pellieHHsT 3ajla4, CBA3AHHBIX C TOPHBIM JIeJIOM, BOJAOCHAOKeHHEM,
THAPOTEXHHYECKHM H KYPOPTHO-CAHATOPHEIM CTPOHTENBCTBOM, B MOC-
aennee Bpemsi B CCCP 6wI0 NMpoBEIEHO MHOrO HHTEDECHBIX B Me-
ToJAMueCKOM OTHouwlenun pabor (A. B. TIsk, A. A. TlonkaHos,
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H. WU. Toncruxun, JI. U. llerones, I'. M. Jlomuse, H. U. Kpurep,
E. H. IlepmsikoB u xp.).

CoBpemennoe yueHHe o AedOpMalUHAX TOPHBIX MOPOJ HCXOJHT
H3 CJENYIOmHX NOJOXKeHHH: 1) Mexay medopmanmed ¢ paspeiBoM
CIUIOIIHOCTH M IJIACTHYECKO¥ Jedopmanmeir (6e3 BHAMMOro pas-
pBIBa) HeT Pe3Ko# rpaHH; 2) ropHele MOPOALI OGEIYHO HEOAHOPOMHHI,
BCJICACTBHE YEro OTAEJbHble CHCTEMBl TPEIMH HMElT pasIuuHYIo
OPHEHTHPOBKY; 3) MeXIy MeJbyaHuIMMH TEKCTYPHRIMH OCOGeHHO-
CTSIMH IIOPOJ H KPYNHHIMH TeKTOHHYECKHMH 3JeMEeHTaMH HMeeTcs
TecHast CBA3b,

« ledopmanusa TBEpaO# ropHOit MOPOAH, T. e, H3MeHeHHe ee (op-
MBEl H pa3MepoB, BHI3HIBAGTCH HANPAKEHHSMH, BO3HHKAIOIHAMH
B TeJle MOPOJbLI B pesy/bTaTe NMPHJIOXKEHHEIX YCHJIHH. Xapakrtep ne-
hopmaunu ropHoi#i nopoanl (nedopmManms NJIACTHYECKAS] HJIH pas-
pLIBHAsl) 3aBHCHT OT (DM3HYECKHX CBOHCTB TOPOALL H OT CKOPOCTH
JIe()OpMHPOBAHHS.

[IpunsToe B CTPYKTYpHO! reoJIOrHH JAejieHHe Pas3phiBHBIX Kedop-
MalMii Ha TPeIIMHBl CK AJH BAHHS H TPEIIHHH PACTA K EHH A
umeer OoJsblioe 3HAYEHHE B THAPOreoJorHH. TPEmIMHBI pacTaxe-
HHSl — OTKPBITHIE, OHH IIPEJACTABJAIOT coGoif GoJsee GJaronpHATHbIE
NyTH /s JBHKeHHsi BOABL TpeuiHHsl cKaabBaHHs o0pluHO GbIBAIOT
'3aKPEITEIMH ¥ MMEIOT T'HJPOreoorH4ecKkoe 3HauyeHHe JHlIb B HCKJIIO-
YHTEJBHBIX CJYyYasx,

TpewmuHsl cKanbIBAHHS, HJH CPe3blBaHHH, BO3HHKAIOT B [Opole
B peayabrare ciKatHa. OCHOBHBIM IPH3HAKOM 3THX TPeIIHH SABJIsETCH
‘HaJIMuHe II0 HMM cMelleHHH, 0ObLYHO NpSMOJHHeHHBIX; HHOTAA 3TH
CMEIIeHHs] HACTOJbKO He3HAUMTEJNbHBI, UYTO HX MOJXHO YBHIETb
TOMBKO TOJ MHKpocKonoM. [loBepXHOCTH CTEHOK 3STHX TpeuiHH —
rajfikue, Co CJAelaMH CKoJbXeHus. B pailoHax CJIOXHOH TeKkTo-
HUKH OOBIUHO HAOM0IAIOTCS JBa WM TPH npeobaafalouiux Hampae-
JeHus TpemuH. Tpeluusl nepecexarrcst nox yraom ot 90 qo 100°.

TpemuHBl pacTsXKeHHs, WIH Pa3phiBa, BO3HHKAIOT Hapsaly c nJa-
‘CTHUeCKo# JedopManmeil HJAM ¢ TPEIMHAMH CKaJbIBAHHA; IOBEpX-
HOCThb paspeiBa GoJblueil yacrbio HepopHas.! Illupokoe pacrnpocrpa-
HeHHe TpellHH Pa3phiBa OOBACHAETCS TEM, UYTO COMPOTHBJIEHHE Iop-
HBIX TNOPOJ PACTSKEHHIO TOpPasfo MeHbIle, ueM JPYTHM YCHJIHSM.

Tpemunsl paspeiBa 06pa3yloTcst MPH BCSKOM M3MeHEHHH o6bema
NopoJ BCJIGACTBHE OXJIAMXKIEHHS, BBEICHIXaHHA HJH MECTHOrO YIUIOT-
‘HeHHsl (HampuMep, B JIABOBHIX MOTOKAX). ITH TPEUIMHBI, OTKPHITHE
H/IM 3aTOJHEHHEe XUJIbHEIMH 06pa30BAaHHUSIMH, 4acTo BCTPEYaloTCH
B 30Hax c6pOCOB M TO NMPOCTHPAHHIO PeAKO MAOCTHraloT 6oablIok
JJHHEL B CBOXOBHIX UacTsiX aHTHKJAHHAJell B maacrax moryT o6pa-
30BBIBATLCS TPEIMHE Pa3peiBa, mapaslelbHble ocsM cKiagok. Ilpu
00pa30BaHWH CKJAAN0K PA3BHBAIOTCS CABHMAIONIHE YCHJIHS, KOTOpbie
BEJlyT K BOSHHKHOBEHHIO CHCTeMbl JHArOHAJbHBIX TPEIIHH pasphiBa.

I 31oT KpUTEepHH NpPHMEHHM TOJALKO /5 HEOMHOPOAHHIX TOPOA, TaKk Kak B
OMHOPOAHBIX NOPONAX TPEWIHHH pACTsMEHHS Bceria NPAMOMHEEHHE! H TPYIHO
-OTJHYHMEL OT TPEUIHH CKaJLIBaHHA,
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[Tpi ruaporeosornyeckux HCCAeNOBAHHAX CACAYET PYKOBOACTBOBATHCH Cile-
AYIOWHMH OCHOBHBIMH TIOJIOKEHHAMH 10 cGOPY H CHCTEMATH3aUMH MaTepuana Mo
TPEUHHOBATOCTH:

1. TpemuHu chaefyer BHAEMATB MO TPeM TJIABHEIM TeHETHUECKHM rpynnam:
a) TPEIHHB TEKTOHHYeCKHe, CBA3AHHEE ¢ (OPMHDOBAHHEM CTPYKTYDHI, 6) Tpe-
IIHHB JIHTOrEHETHYECKHE, CBA3aHHEE ¢ (POPMHPOBAHHEM TOPON, W B) TPEUHHH
BLIBETPHBAHUsA, OCYCJOBJEHHbe MPONECCAMH pA3pYIEHHS TOPHEIX IOPOX MNpH
Pa3MbIBAHHH H BhIBETPHBaHHH., Kaxpgas rpynna moxer GuiTh pazjienena Ha noj-
rpynnsl. OGHUHO BCTPEYAIOTCH CJOXKHBIE COUETAHHsS TPEIIHH BCeX TPex Tpymm.
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Puc. 142. 3apHcoBka KEpHOB C TEKTOHHUECKHMH

TPEUIHHAMH

A — naacroBas nepeasuwcka IT monoxe nonepeuHoR Tpemmuunt [;

B — auaronanbHas nedopmanua /], cueulaiouias nAacToByo

nedopmammio J/; B — caokHas TNOCAE10BATENbHOCTh noONepey-

HblX J, naactosuix J/, nuaroHaawuwix /I W npoaoapumx [V
aedopmauuit

3aKOHOMEDHOCTH pAa3BHTHA TPEUIHH ONPeNeJsioTCs HX NPOHCXOMKAEHHEM i
3aBHCAT OT CBOMCTB M COCTaBa TOPHEIX NOPoJ. PaspBHTHE TEKTOHHYECKHX TPEeIHH
nojAuHHsAeTCS OOIIEreoJOrHYECKHM YCJIOBHAM JAaHHOH CTPYKTYPH., DTH TPEUIHHE
OOGBLIYHO OYeHb XOPOLIO OPHEHTHPOBAHH B MPOCTPAHCTBE, NPHYEM MHKPOTEKTO-
HHKa, Kak NpPaBuJo, XOpPOIIO OTpaxaer Makporekronuky, [lpu aHanuse mmTore-
HETHYECKHX TpeIHH Heo6X0IHMO OLEHHBAThH NPHPOAY CHJA CHENNeHHA H H3Me-
HEeHHE€ HX B npolecce aAHareHesa. Passurne TpellHHd BbIBETPHBAHHA 3aBHCHT OT
KJIHMAaTHYEeCKHX cbaic'ropos, rleﬁnHu 3pO3HH, 3KCNO3HIHH CK/JAOHOB H BHAA ToOp-
HBIX TIOpOX. Hx pasBHTHe npeaonpeAensieTcd HaJHYHEM TEeKTOHHYECKHX H JIHTO-
T€HeTHYEeCKHX TpeUlHH, HO OHH 3Ha4YHTEeJNbHO anXOT«’IHBeE H paaﬁusam-r MOpOALl
Ha OTAenbHEE G/NOKH, NpeBpallas HX B KOHLE KOHIOB B JIpecBy.

2. Ananus TPelUlHHOBATOCTH MOXKeT Ipec/iefloBaTk pas/iHYHbIe IeJJH B 3aBH-
CHMOCTH OT CTeleHH MAeTalbHOCTH THAPOreoJIOrH4YeCKHX HCC.JIEJI.(‘BB.HH!':[:

a) npu obwmem HccneloBaHHH TpeOyeTcs OLEHKA CTPYKTYPhl € BhIIEIEHHEM
BOJOOGHIBHEIX 30H H YYACTKOB;

6) mpH KeTaNbHOM H3yueHHH HeOOGXOJHMO CTAaTHCTHUECKOE H3VUEHHE TPeulHHO-
BATOCTH C BHIIEJEHHeM KOJHYecTBa H XapaKTepa TPellHH pasiHYHLIX CHCTEM;

B) MpH OLeHKe BOJOHOCHOCTH OTIEJbHOrO Yy4acTkKa onpejensieTcss <yAeldbHaf
TPelHHOBATOCTE» (KOJHYECTBO TpellHH HAa | M2) W Ha OCHOBE ONBITHHLIX Harme-
TaHHi B CKBaXXMHBI BHIYHCASETCS OOBEM TPELHH,

3. 3apucoBKy TpemnH M RethopMalliil ¢ TulaTeNbHHIM 3aMEPOM TPEINHH pas-
JIHYHBIX CHCTeM (B TPeX H3MEpeHHAX) cJaelyeT 1o BO3MOXKHOCTH TPOHSBOLHTH
Ha MecTe, ONHOBPEMEHHO YuMTHIBAA MX Koauuectso, Ilpm cucTeMaTH3alHH MaTe-
pHana peKOMeHAyeTcsl MPOH3BONHTL Tpaduueckylo o6palOTKy ero i COCTaBAATH
PO3bl TPELLHH, AMarpaMMLl MOJIOCOB TPEUMH H T, m, Marepuan, coBpaHHEil npH
HayueHHH JedopMauuii nopox no o6Ha)KeHHAM, NOMKeH GHITb CONOCTAaBJEH ¢ JaH-
HLIMH aHAJH30B KepHa M3 GypoBmIX ckBaxuH. Heofxoaumo TIlaTelbHO C/IENHTH 32
H3MeHeHHeM NOJIOXKEHHs TPellHH B Pas/HYHLIX YGCTAX CTPYKTYP.

B kagecTBe NpHMepa NPHBOLHM 3apPHCOBKY KepHOB Nopoi H3 GypoOBHIX CKBa-
sun (puc. 142). Ha prcynke xopowo BHIeH XapakTep H OTHOCHTEJNbHEII BO3pacT
TpellMH PA3JHYHBIX cHeTeM. [To OTKPHTEIM monepedssiM (K MPOCTHPAHHIO CIOEB)
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TpelliaM paspeiBa HaGM0JAeTCs BhileJeHHe MHHepaJoB paHHeld renepauud (mo-
Ka3aHHBIX uYepHofi oOkpackoii), Kpome Toro, B KepHe BMIHBE: mnepemMelleHus
OTAe/bHEX CI0eB MO MNJIOCKOCTAM Hamiactosanus [II; HauGosee MOJOLbe AHAro-
HaJbHEE TpewluHul [//, cMemamue Kak NJAAcTOBBEIE, TaK H TNMONEPEYHLIE PAa3PEIBLL
H MecTaMu TakyKe 3anoJHeHHble MHHepanaMu GoJiee MOJOJOH reHepauuu, u npo-
nonbuuie Tpemunn IV.

BoaoHocHoCTh TPEIWHHOBATHIX NMOPO.,

[TopzeMHuble BOABI, PACHPEIENsACh MO TPEH[HHAM TI'OPHBIX TOPOI,
06pa3yloT BOJIOHOCHBIE TOPH3OHTHL U 30HBI, (JOPMa KOTOPHIX Ompeie-
JfieTCA THIIOM TPellHHoBaTOCTH. OTUYeTJqMBO BHIAEJNAIOTCH BOALI, MNpH-
ypOUeHHBIE K TEKTOHHYECKHM TPELlHHAM, K TpPellHHAM KOPhl BHIBET-
pPHBaHHA H JHTOreHETHUECKHUM.

B yc/l10oBHAX DAasBHTHA TEKTOHHYECKOH TPelHHOBATOCTH,
ocoGeHHO NpH HAJHYHH CJIOKHBIX Aedopmauuii ¢ paspeiBaMH, pac-
MoJIoKeHHe BOJ0OOHIIbHBIX 30H TOJUMHSAETCsS TEeKTOHHYECKHM 3aKOHO-
MEPHOCTAM, H ODHEHTHPOBKA HX 3aBHCHT OT THMA e0JIOrHUECKHX
ctpyktyp. OGeMHO B mnomoGHBIX pafioHax HMeercsl CHOXKHas CeTb
TPEMINH, HU3yUeHHe KOTOpoil TpeGyeT Go/bLIOro BHHMaHHA.

B rpaHHTHBIX MacCHBAax WJHM MAacCHBaX, CIOXEHHBIX MeTaMop(H-
YeCKHMH TOpOJaMH, NMOKPHITHIMH OCaJZOUYHLIMH CBHTaMH, OGosbiuoe
3HAuYeHHe s TOA3EMHBIX BOJ HMMEIOT XOpPOILIO BhIIEPHAaHHLIE CH-
CTEMBl MOMepPeYyHHIX AedopManHii.

B cknaguaTeix pafioHax BOJOOOHJIbHbIE 30HBI BRITSHYTH M0 OCAM
nepernoB aHTHKJAMHAJEH, HO HaubGoJblliee 3HAYEHHe HMEIOT KpyIl-
Hble MOJIOJIble JHArOHaJbHble TPEUIHHBI M Pa3phiBHL

HaxoHel, B yCl10BHAX HAJBHTOBLIX CTPYKTYP IWIOCKOCTH HABH-
rOB, OPHEHTHPOBAHHLIE MNMepIeHAUKYJIsIPHO JaB/AeHHI0, 4acTo OBIBAIOT
3aKPHITHIMH H OGBIYHO HrpaloT posib Gappakell, mperpaxias LoCTyIl
Bojle. BonooGuabHas Ke 30HA pacrosaraercs BOJH3H 3THX IIOCKO-
crei, o 6osiee KPYThIM [ONMEPEYHBIM H JAHATOHAJBHEIM TPEIHHAM.
B Komner-dare I1. M. KaayruueiM OTMeYeHBl KDyMHBE AHATOHA/b-
Hble pa3phiBH; 37ech Xopoluo ‘Beipaxena Koner-/larckass Tepmalib-
Hasg 30Ha, NpHypo4yeHHass K CcOpPOCOBRIM JAehopMalMaM BAOJbL MO-
nowssl Koner-lara. C 3Toit 30HO# CBfi3aH Psifl BOCXOMSIUIHX HCTOY-
HHKOB.

JIluToreHeTHuYecKHe TPeIlHHH, Pa3sBHBAIOLIHECH B Mpeie-
Jax Bceil TOJMIIH MOPOJ, GJATONPHATCTBYIOT 06pPA30BAHHIO IMOTOKOB
u GacceiiHoB rpynToBhIX Bofi. HamnGosee MOMIHbIe TPYHTOBEIE TOTOKH
topmupytoTcss B 06/14CTIX PA3BHTHS YETBEPTHUHHIX JIaB. TpeuinHHo-
BaThle JIaBbl, 4YacTo NOJACTH/IaeMble OpEeKYHIMH H rajeuHuKaMHu,
OGBIYHO BBIMOJHSAIOT HEPOBHOCTH JApeBHero penveda. B pesyabrate
3TOro B morpeGeHHLIX JOJHHAX, HA KOHTAKTE BOMOYNOPHLIX KOPEHHBIX
NMOpoJ u JiaB CO3JalOTCA TPYHTOBEIE TOTOKH, KOTOpPHIE NOABJAAIOTCSH
Ha JIHEBHOH MOBepXHOCTH B MecTaX IJIyGOKOH 3po3uu B BHIAE MOILL-
HBIX HCTOUHHKOB (puc. 143). B I'pysum um ApMeHuu Takue HCTOY-
HHKH UIHPOKO HCHOJB3YIOTCS MJIsl BOAOCHAGMKEHHS.

JluroreHerHueckne TpemMHH OOYCJIOBJHBAIOT TaKkKe BOJOHOC-
HOCTb apTesHaHCKHX GacceiinoB miatgopmenHslx obaacreit. A. C. Ho-
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srkoBa (1951), M3yuasi TpemMHOBATOCTL OCAMOYHBIX Mopoj BOCTOY-
HOlt "wactu Pycckoli niardopMbl, mpuiia K BEIBOAY 0 TOM, 4TO
UIHPOKO pasBUTHIe 3Jech TPellHHbl 06pa3oBajuCch B Mpolieccax aua-
reHesa W YIJIOTHEHHS MOPOJ, TPHYEM YACTOTA TPELLHH 3aBUCHT rJaB-
HEIM 06pa30M OT MOLIHOCTH MOPOA. B rOpH3OHTANBHBIX COSIX BHIIe-
JIAIOTCS TPH TPYMNB TPEUIMH: 1) TpelMHH, NepneHHKY/spHbe
CJIOHCTOCTH, HauGoJee XapakTepHble AJA H3BECTHAKOB H JOJOMHTOB;

Tetsses
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Puc. 143. llonzemusie BOAL B JaBOBBIX NOTOKAax

1 — moaoanie NaBOBWE H3Ausuua; 2 — Gosee ApesHHE TpelMHODA-

Tele JAanul] 3 — NaBoBbie GpekyMH M aANOBHAAbHBIE aNeUHHKH,

norpebenntie TOL NABOSHM MNOKPOBOM: 4 — KOpPeHHLIE BOAOYHOpPHLIE

nopoin; & — YpoBeHb BOAM; 6 — HANpPABAEHHEe ABHMCCHHMS ROAW B

MOANGBOBWY MUTOKAX TrPYHTOBLIX BOA; 7 — MECTa NOrNOLIEHHS

MOBEPXHOCTHBIX BOLOTOKOB; § — KPYMiible HCTOUHMKH MO Kpaswm Ja-
BOBHIX NOTOKOB

2) TpeulMHB], pacroJiaraioliue MOA YrioM K CJIOHCTOCTH, OGBIYHO
HabJ/oflaeMble B NMeCYaHHKaX; 3) TPELIMHBI CJA0MKHOrQ PHCYHKA, Xa-
paxkTepHble AJA [VIHH, ONOK H MepreJefl. ,

B auciounpoBaHHBIX cJ0siX HaG/07aldTes, KpOMe TOro, TPellH-
Hbl, He CBSI3AHHLIC C OTAEJLHBIMH MuactamMu. OHH TepecekaloT CJOH
pasqUYHOrO COCTABA W TBEPJOCTH H NpPEJOMJSIOTCS Ha TpaHHuax
pasjena Mexnay ciaoaMu. OOGEYHO OHH BBIMOJHEHH KBapuem, GapH-
TOM H T. . Bo MHOrMX TpemiMHaX Ha MOBEPXHOCTH CTEHOK Ha6Jio-
narorcsl WITPHXH, GoposAbl M _3epKaja ckoJibxeHHs. Paccrosnus
MeXKIy TPelIHHAMH He WMEIOT BHAHMOH CBSI3H HH C MOILHOCTBIO,
HH C COCTABOM IOPOJA. DTH TPeUlHHBbI, HMeollHe MNOAYHHeHHOe 3Ha-
gengue, A. C. HoBukoBa HaspiBaer «TpeliMHAMH JIOKaJbHOTO pac-
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MPOCTPAHEHHA» M CUMTAGT MX JOMOJHHTEJLHLIMH K TPElHHAM, 06-
pasoBaBIIMMCS B fpolecce JAHareHe3a W YIJIOTHEHHS TOPOA.

Tpemunel BEIBeTPHBAHHS BO3HHKAIOT IVIAaBHEIM 06Gpasom
nof, BJMSHHEM TEMNEePaTyPHOro peXHMa IOBEPXHOCTHLIX CJIOeB
semsid. OHM OueHb TIPHXOTJIMBEL, HMEIOT caMble pasHooGpasHEe pas-
MepHl M yacTo GBIBAIOT 3aNMOJIHEHBI TVIHHHCTHIM MaTtepHaloM. PasHo-
BHIHOCTbIO TPELIMH BHIBETPHBAHUS SBJSIOTCS TPELIMHEl CKOsa, 06-
pasyiouiHecss B npouecce (OpMHPOBaHHS PeYHBIX AOJIHH H OGBIYHO
napajejtHble IPOCTHPAHMIO KOCOTOPOB; 3TH TPELIHHBl CrOCO6-
CTBYIOT Pa3BHTHIO ONOJI3Hell H 0GBAJOB.

TemnepartypHble yc/IOBHS — HarpeBaHHe M OXJIaXKIeHHe TOPHBHIX
NOpojl — NepefaloTcst C NOBEPXHOCTH B IVIyOGHHY H B CTOPOHHI IO
tpemusaM. Oco6eHHO HHTEHCHBHOE Pa3pylleHHe NMOpPOoJ, BLI3LIBAeTCH
yepellOBAaHHEM 3aMep3aHHsl H OTTAHBAHHMs B HAX BoAHL. BoaneiicTue
TeMreparypHeIX (PakTopoB Ha TOpHble MOPOALI pPACHPOCTPaHAETCS
BrayGb 1O oOmpejeleHHHM 3aKOHAM (30HBl CYTOYHBIX, TIOJOBBIX,
MHOrOJIETHHX H BeKOBBIX KoJeOaHHuil), H3 KOTOPHIX CJIeLyeT, 4TO
30Ha HauGOJIbLIel TPELIMHOBATOCTH, 4, CJeJOBATeJbHO, H 06BOHEH-
HOCTH, MOJI2KHA PacnpocTpaHATbea A0 IayOHHH 2—3 M; jajee, 10
ray6unsl 20—30 m pacrnosaraeTcst 3o0Ha MeHbllel TPelUHHOBATOCTH;
ray6iKe KOJNHYECTBO TPELHH H OGBOJHEHHOCTH MOPOJ YMEHbIIAIOTCS
_eme Goaee..B ycnopuax Kasaxcrama n'3a6afikaibs, OTIHUAIOMUXCS
KpaliHell pPe3KOCThIO KJIHMaTa M OPOMHHIMH AMIVIHTYAaMH KoJeba-
HHil TeMmepaTyphl, BhIBETDHBaHHe JOJUKHO pAacrnpocTpaHATbCs Ha
GO/bIIHE Ty OHHBL.

Tlo muennio H. W. Tonctuxuna, Goabmas riy6HHA KOPbl BbIBET-
pUBaHUA TOATBEPIKAAETCHS XaPAKTEPOM pacnpejieleHusi OKHCJIeHHBIX
PyZ, KOTOpBIE BCTPEYalOTCs BO MHOIHX MeCTOpPOKIAeHHAX 3abaiikanbs
Ha raybuse go 100 m, a B HEKOTOpPHIX caydaax, ocobeHHO B KapGo-
HATHBIX NMOpPoJax, H Ha ray6ure csBue 200 u. Bonee cuabnomy
pa3pyllleHHI0 NOJBepralTcs CKJIOHL Trop, obpalleHHele K Ty,
BCJEJCTBHE Yero Kopa BLIBETPHBAHHS PA3BHBAETCS Ha IOPHBIX Mac-
CHBAaX aCHMMETPHUYHO.,

PasBurie TrJHHHCTOrO [AeJIOBHAJBHOrO LuIeida npekpamaer Ho-
CTYNl B TPEIIHHBl aTMOC(EPHBIX OCAJKOB H COKpallaeT Imiouiaib 06-
JlacTH NMUTaHHs., B To Ke BpeMs B pesy/bTarte INIHHH3ALUK TPELIUH
NOJOLIBLI MacCHBA IPOMCXOAHT €CTeCTBEHHBIH MOANOpP, HAKOIJIEHHe
BOJBI, MOBLILIEHHE YPOBHS BOJbI B TPelIHHAX.

* O6Ha)KeHHe CBEXHX YYaCTKOB TPELIMHOBATHIX MOpPOA, OCOGeHHO
B CJyuae rJyGOKOro paspelBa, BHI3LIBAET ADEHAXK TPELIHHHBIX BOJ H
ofuiee NMOHHXKeHHe YPOBHS. PasMbIBaHHE MACCHBOB CKaJbHBIX MOPOZ
NOBEPXHOCTHBIMH BOJAMH  CONPOBOMK/AETCS YHHUTOXKEHHEM KOpb
BLIBETPHBAHHS, MNpeJCTaBafiouleli ¢ TOYKH 3PeHHs BOJAOHOCHOCTH
ocoOwlii uuTepec. Husennposanue pembea mpH TpaHCTPeCCHH MOPS
MPHBOJUT K CMBIBY KODh BHIBETPHBAHHA M YHHUTOKEHHIO BepXxHeii,
Hapboslee TPELIMHOBATONH H BOXOOGHIbHON 30HBI

B 3abaiikajabe, B 3aBHCHMOCTH OT pejbeda, Hameuaercs CJAeayio-
masi cxeMa BOJOHOCHOCTH TpellHHOBATHIX nopoid (puc 144):
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I. 3oHa HHTEHCHBHOW TPEIIHHOBATOCTH HA BOZopasfiese (30Ha
a’palHH); UHDKYJAUHS BOJ HMHTEHCHBHAs, HHOHJILTPALMA 3HAUH-
TesbHAA. BOJBIIMHCTBO TPEIIMH BPEMEHHO BOJOHOCHHL.

II. 3oHa MOCTOAHHO UMPKYJIHPYIOLUIMX BOJ, ¢ ociaabJeHHoft Tpe-
IAHOBATOCTBIO MOPOJ B LUEHTPAJbHOH YacTH MAcCHBA M TMOBBIILIEHHON
BOJIH3U CKJIOHOB, 0COGEHHO Ha 103KHOH CTOpOHE,

II1. 3oHa Box 3aMelJIeHHOH LUHPKYJISUMH C INOHHXKEHHOH TpeliH-
HOBATOCTLIO TOPOJI.

777 TRz N7 b4

Puc. 144. Cxema BOIOHOCHOCTH TPEUHHOBATHIX NMOPOJ B ycaoBusax 3abaiikanes
(mo H. WM. Toactnxuuy)

I — 30ua aspauuy; /I — 30Ha MOCTOSAHHO LHPKYJAHPYIOWHX Box; J// — 30Ha BONL SaMeANeHHOR IMp-
. KyJaiuH; ] - NeioBHH; 2 — KOpeHHbe NOpOAbl C HHTEHCHBHUM TPENIMHOBATOCTHIO; & — KOpeHHbe
nopoasl ¢ ocrabreHHoN TPEIIHHORATOCTHIO; 4 — HCTOMHHK

* YcoI0BHS TIHTAHHA INOA3EMHBIX BOJ, Pa3BHTHIX B TPEIIHHOBATHIX
nopojiax, 3aBHCAT B OCHOBHOM OT pedbeda, Xapaxkrepa MHMOKPOBHBIX
obpa3oBaHMil W KOJHYecTBa BHINAAAIIKX ocankoB. HaunGosbiiee
KOJIHYECTBO OTKPHITHIX TPEIIHH MPHYPOUeHo K GoJiee KPYTHIM CKJIO-
HaM, TJe TOJA BJHTHHEM CHJBI TSMKECTH TMPOAYKTH (GU3HUECKOTO H
XHMHYECKOTO BHIBETPHBAHHA IIEPEMElaloTCH BHU3. 374ech NpH GoJib-
1IOM YKJIOHE 3epKaJia TPYHTOBLIX BOJ IPOHCXOIHT Jyulllee BbIMbI-
BaHHe 00JOMOUYHOro mMarepuasa. Ha XOJMHCTEIX 0OHAXKEHHHIX BOJIO-
pasjesax mo TPemHHaM JIErKo MOXeT IPOUCXOAHTh HH(MHUIBTPALHA.
Hau6onbuiee sHauenne HHGHILTpalHA npuoGperaeT Ha Gosee 1oJio-
rofi HHUXKHefl YacTH CKJIOHOB, TEPEKPBITHIX C MOBEPXHOCTH TPybO-
06J10M0‘-IHI:[M MaTEprlaJIOM.

JBuKeHHe MOJ3eMHBIX BOJ, B TPEIMHOBATBHIX MOPOIAX

YClOBHSL pacpOCTPAHEHUs] H JBHXKEHHS IOJ3eMHBIX BOX B Tpe-
IMHOBATHIX IOPOAAX HM3YYeHHI elle HEeZOCTATOYHO; 3TO OODBACHACTCS
TeM, YTO TPEUIHHH B TOPHHIX NOPOJAaX HMeIOT BecbMa pasHoobpas-
HBEIH XapakTep, a BOCIIPOW3BECTH NMPHPOIHBIE YCJIOBHS B Jadopartop-
HOlt 0OcTaHOBKe BecbMa TPyZHO. Mecramu TpelIHHE NPeACTaBJASIOT
coGoil GOJIbIIHE KAHAJB, B KOTOPHIX TMPOHCXOAHT TYPOYJIEHTHOE JBH-
XeHHe BOJAbl; B JAPYTHX CJAydYasx OHH BHIDAXKeHbl CHCTEMOH TeCHO
CBSI3AHHBIX MeXAy co6oif y3gHX LleJeH, 4acTo SamoJHeHHBIX Mpo-
JIYKTaMH PaspylleHuss TOPHLIX [OPOMI, H MnepeMelleHHe BOJbI B HHX
MOJYMHIETCH 3aKOHAM JIaMHHAPHOTO [BHKEHHS. '
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OnHaxko nocJenHHe HCCJIELOBAHHS [I0KaszaM, 4To [Jsi PacyeToB
JBHMKEHHS IMOA3EMHBIX BOJ B TPEUIHHOBATHIX FOPHLIX MOPOJAX MOXK-
HO MPUMEHSITh 3aKOHBl JaMHHADHOrO JABHXKEHH#, TaK Kak BCJEICT-
BHe COHeTaHHs KPYINHBIX KdHaJ/Ja0B C He6OoJbITHMHU KaHaJ/JpllaMH B
‘€CTECTBEHHBIX YCJOBHSX (JaxKe B YaCTHYHO 3aKapCTOBAHHBIX MOPO-
Jlax) cosmaercsi BecbMa saMmelJsenHas (HAbTpauust BoAel. OTKIOHe-
HHuS OT oOmell 3aKOHOMepHOCTH HaOJIOAAIOTCA TOJBKO Ha OTAe/b-
HBIX yyacTKax.

Om wacoca
R

11 44

Puc. 145. O6ujas cxema yCTAHOBKH 1A HCCAELOBAHUA NBHIKEHHA IOTOKA
B wean (mo I'. M. Jlomnse)

! — HanopHHit pesepsyap; 2 — dUALTP AAA OUHCTKH BOAB, 3 — peryadpylowui Oak ags
paboThl Ha ManwX rpaguenTax; 4 — pesepayapsl X4f NOAAYH W NPHEMA BOAbl M3 LeJH,
5 — moNedb (ieaM; 6 — OTBOABI; 7 — BOAfMHBIE [LE30OMETPbl; & — PTYTHLIA MaHOMETpP;
9 — MHKPOMETPbl ANA 3aMepa BecbMa Ma/blX rpagHenTos; /0 — MepHulil cocyd; J/—BeHTHAH

. M. Jlomuse (1951) c mnOMOIIBIO CHENUANBLHBEIX VCTAHOBOK
OCYIIECTBHJI ONBITH MO JIBHIKEHHIO BOAbI B INEJAX H COMNOCTABHI
3aKOHOMEDHOCTH JIBHXKEHHsl BOABI B TPEIHHOBATHIX H IIOPH-
«¢ThiX nopofax. ONBEITE COCTOSNIH B IIPONYCKAHHM BOABI C PASJIHYHBIM,
TIOCTENEHHO YBEJHYHBAIOMIHUMCS pPAcXoAOM Uepe3 JOTKH C TJai-
KHMH ¥ IIEPOXOBATHIMH LIEJSIMH H B 3aMepax NOTeph HAmopa B Mpe-
nejax JUIMHBL IMEJH MeXAy AByMs oTBojaMH (puc. 145).

Mopens menu Opiia 06pa3oBaHa AByMst Napa/lelbHBEIMH CTEKJIaMH, MEXILY
KOTOPBIMH TMOMellasach MpoKAajka Mjas PEryJHpoBaHHA I[UIHPHHBI PacCKpBITHA.
B HEKOTODHIX chnyuasax NPHMEHANHCE MOJENH C 1LUepOXOBATHIMH CTEHKaMH (Ha
CTEKJI0 ¢ NMOMOUIbI NHXTOBOro Gann3aMa HaKIeHBaluCh OHOPOJIHLIE HEC'IHHKH).
ﬂ,ﬂﬂ HBMQPQHHSI Hamopa, TNOTEPAHHOro Ha COMPOTHBJIEHHE NBHXXEHHIO, OT IIeJH
OTBOJAHIHCH MbE€30METPHI, MOI[EJlb mieH  yCTanas/JHuBajacb Mexay JABYMSA
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UHWIHHIPHYCCKHMHE CTEKISHHBIME Pe3epBYapaMi, CAYMHUBHIMMH AN MOAAYH BOMH
B ULeJL H NIPHEMA ee NOC/E MPOXOX/IeHHs UIeH, H COELHHATACh C NPOPL3SIMA B HX
JIHHIIAX ¢ noMoulbio 0TROA0B. Kpome nbesoMeTpoB, mJs 3aMeépa HanopoB HEMOAb-
soBaJics AuddepeHnnantbHb pryTHBI Manometp, Bce MaMepHTeNbHbIe ycTaHOBKH
Obuii cHaGKenb!l BEHTHASMH JUIS IEPEKJIOUEHHS] OT TILe30METPOB K MaHOMeTpy.

B pesyabTaTe MpOBeleHHHIX 3KCNEPHMEHTATbHBIX HCC/AENOBAHHUII
OBUIH yCTAHOBJIEHLl 3HAYEHHS! KPHTHYECKOro TpajiHeHTa, NpH KOTo-
PBIX TPOHCXOIHMT IlePexoi OT JAMHHAPHOrO pexuma K TypOyJeHT-
HOMY.

B nanereiimem Gbia yCTAHOB/JEHa 3aBHCHMOCTD PeHMa (HIbT-
PalHy B TPEIHHOBATHIX MOPOAAX OT reOMETPHYECKHX Pa3MepoB Tpe-
IHH TIPH JaHHOH [IepOXOBATOCTH M OT AeACTBYIOLIEro rpajHeHTa
napjends. OneiTHeie pa6Gothl, nposenennbie I'. M. JloMuse cosmecTHO
¢ B. M. Hac6eprom, nokasanu, urto B ofmieil cHcTeMe nepecekaio-
UIHXCS Y3KHX M IIHPOKHX TPEIIHH /BHIKCHHE BOJBLI IPOHCXOILHT
BeCbMa MeIJIEHHO; [MO3TOMY pacyeTbl BOJIOIMPHTOKA MOXKHO TIPOH3-
BOJHUTHL M0 3aKOHAM JIAMHHADHOTO pexuMa, XOTsl, pacCMaTpHBas OT-
Jle/IbHBIE YYACTKH, MOXKHO Ha6/oaaTh B Y3KHX INEJAX JaMHHapHoe
JIBHXKEHHe BOIbI, a B IIHPOKHX — TypOyJIeHTHOe.

ITpoBenentbie ONBITHl MO JABHIKEHHIO BOABI B LIEPOXOBATHIX MIfe-
JIIX, JOTOJHeHHble ONMBITAMH Mo (PMJALTPALMH B OJHOPOAHONH 3epHH-
CTOi cpefle, NPHBEIH HCCJedoBaTelell K 3aK/IIOYeHHIO, YTO (hHJIbTpa-
IHIO B TpeumlMHaxX M (UJIbTPALHMIO B 3€PHUCTON cpefe CJeiyeT pac-
CMATPHBATH KAK IMPOLECCHl, HMEOUIHe MHOTO OOIIHX 4YepT.

OmnBITH, BHIMOJHEHHBlE HA Pa3JHYHBIX MOJENSX TPEUHHOBATOH H
3epHHCTOH CpeJibl, MOKAa3aJH, YTO H B TOH, H B ADPYrofi BO3MOXKHBI
TPH THNA THAPOAMHAMHUYECKOTO COMPOTHBJEHHS IBHiKeHHIO: 1) co-
NPOTHBJIEHHE TPOMOPUHOHAJNBHO TIEPBOHl CTENeHH CKOPOCTH; 2) co-
TIPOTHBJIEHHE TPONOPIHOHANBHO BTOPOH CTeMeHH CKOPOCTH H 3) co-
TIPOTHBJIEHHEe PABHO CyMMe JBYX WIEHOB, NMPOMOPIHOHA/bHBIX, COOT-
BeTCTBEHHO, NePBOH M BTOPO# CTENeHH CKOPOCTH. B 3aBHCHMOCTH OT
Xapaxkrepa TPelUIMHOBATOCTH M HANOPHOrO TpafiueHTa, B KamIOM
KOHKPeTHOM cJyyae (HAbTPauMs HIH Oy/leT NOAUHHATHCA OJHOMY
H3 YKA3aHHBLIX 3aKOHOB COMPOTHBJIEHHS, HJIH Ke OHH MOryT JneicTBo-
BaTh OJHOBPEMEHHO HA PA3IHYHBIX YYACTKaX HCCJIENyeMOoro (huJbT-
paumonHoro nossi. [Ips TpemMHOBATOCTH ¢ OTHOCHTEJNbHO GoJblel
LIEpOX0OBATOCTbI0O M 60Jlee HenpaBHJIbHOH (DOPMBEI JBHXKEHHe BOJbI
B TpelHHaX GJM3KO K (DUALTPAllHH B 3€DHHCTOH cpele, W HePexo
OT JIAMHHADHOTO /BHXKEHHS K TYpOYJeHTHOMY OTJIHYAETCs IJ1aB-
HocTblo. B Gosee rotagkux mensix Habaiomaercsi.Gosee peskHi mepe-
X0/l OT JIHHEHHOro 3aKOHA CONPOTHBJEHHA K KBaJPaTHYHOMY.

H. ®. Bosonpko Ha OCHOBAHHH ONBITOB Mo (HJBTpPALMH ycTa-
HOBHJI 3aBHCHMOCTb XapakTepa [BHIKeHHsI BOJAbl OT CKODOCTH JIBH-
JeHHs M WHPUHLL TpeutuH. OKasajloch, YTO B IVIMHHCTHIX C/laHUAX,
N1 KOTOPHIX XapaktepHnl Tpeutuusl mmpuuoit 0,001—0,01 ex, Typ-
Gy/seHTHOe NABHMKEHHe He MOXKET BOSHHKHYTH; B H3BECTHfKax H rpa-
HHTaX, OOBIYHO pa36urbix TpeuipHamu mupunoit 0,1-—-0,5 cm, ouo
BO3MOXKHO TOJBKO MPH CKOpocTsaX OKoso 10 cm/cex; B KapcTOBBIX
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kananax mHpHHOH 10—20 cm TypGyjeHTHOe ABMIKEHHE MOXKET Ha-
CTYnHTh mpH ckopocTax okoso 0,01 cm/cex (taba. 44).

Tabanuna 44

CkopocTh IABHKEHHsI BOAB B CM/cCeK

lllnpnna (mpocBeT) TPEWMH B CAl :
0,001 ‘ 0,01 I o1 | 1,0 | 10,0 |100,0
0,001—0,01 SRR Wl = I .

0,1—0,3 e e 5

Oxoao 0,5 i +

- 3n0 4 - +

=700 g ot IIRIE S

10—20 — + o+ o+ o+ o+

[Mpumeuanwne Yeproit oTMeueHbl CKOPOCTH, NPH KOTOPHIX B LIEAAX JAdH-
HOTO pasMepa He MOXeT ObIThb TYpPOYJEHTHOrO JBHMKEHHS, a KpecTuKamu-— CKO-
POCTH, IPH KOTOPBIX ABHXEHHE NEPeXOAuT B TypOyJeHTHOE.

Kaaccubukauusa tpelmiunnsiX Boj

O6menpuHATOil KaaccHHAKALIME TPELIHHHEIX BOJ HE CYIUIECTBYET,
OIHAKO HMEIOTCS MONBITKH paspaboTaTh TaKylo KJaaccH(pHKAILHIO.
Bo/bIHHCTBO THAPOTEOJOr0B  BLUIEJASIOT CPEIH TPEUIMHHBIX BOJ
«cOOCTBEHHO TPEIIHHHbLIe» BOJBI, CBA3aHHLIE C MACCHBAMH H3Bep-
HEHHHIX TOPOJ, H «TPelIHHHO-TIACTOBLIE» HJIH <IJIACTOBO-TPELIHH-
HEIE» BOJE OCAZOYHEIX TOJMI. BLIIENISIOTCH M NMPOMEXYTOUHblE THIIH
«KapCTOBO-TPEIHHHBIX» H JaKe <«KapCTOBO-KWJIBHBIX» BOJ B TeX
cayuasx, Korjla pacTBopsioast CrocoOHOCTb BOJ BENIHKA M BMECTO
BOJIOHOCHOI CHCTeMbl, COCTOSIIEH H3 MEJKHX COOGIIAIIUXCE MexX-
1y co0oil mienefi, BO3HHKAIOT OT/e/IbHble KaHaJbl KPYMHBIX Pa3Mepos.

B 1941 r. xnaccupukanns nof3eMHBIX BOJ, IPHYPOUYEHHLIX K Tpe-
UIMHOBATEIM TOPHHIM TnopozaM, Gewia mpenmoxkena A. C. Xpamy-
mweBsM. B ocHoBy ruaporeosoruyeckoil kJiaccmHKaluMH TPELIMHO-
patoct A. C. XpaMyuies noJoXua XOPOJOTHUECKHU MpH-
3HAK, T. €. pacmpocTpaHeHHe TpPeIUHH B TOPH3OHTAJILHOM H BEPTH-
Ka/JbHOM HAaNpABJEHHAX.

B 3aBucumocTH OT YC/JAOBHH pacnpOCTPAHEHHSI B TOPH30HTAJBHOM
HaNpaBJeHHH aBTOp BhIAEJSIET JBa Kjacca TpeluHoBatocTH: 1) pe-
FHOHAJIBHYI0 TPELIHHOBATOCTh H 2) JIOKAJbHYIO TpPEIHHOBATOCTE.
K mepBoMy KJaccy OTHOCATCSI TPelUMHBI, 06pasoBaHHe KOTOPLIX CBSI-
3aHO C TIDOHMCXOKJEHHEM CaMOi MOPOJABl H MOC/ELYIOUIHMH jAnare-
HeTHYECKHMH IIpOLECCaMH, a TaKXKe TEeKTOHHYecKHe TpelJHHEL.
K xnaccy JokanpHOH# TpelmuHOBATOCTH IIPHHAJJIEXAT TPelluHbl
JIM3BLIOHKTHBHEIX  HapyuueHuil (c6pochl, casuru). [Tocaennne, Kax
NPaBHJIO, XapaKTepHU3yIOTCs 3HAUHTeJbHO OoJblieil MHPHHON (npo-
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cBeToM) H GoJblieil BOLOOGHJIBHOCTBIO 10 CPABHEHHIO C TPELIHHAMH
epBOro Kjacca.

Kaxnaulii k1ace noapasnensieTcs Ha THNOHEL (CeKyllasi, IJiacToBas,
MOBEPXHOCTHAS TPELIMHOBATOCTb), HMeIolHe CBOM 0603HAaueHHS.

Knacc pernoHanbHON TPEMHHOBATOCTH:

Cexymas TpemHHOBATOCTH . 5 maghh Rt

[NnacroBasi TPEWHHOBATOCTh H TpEl.llPIHOBaTOCTb MaccHBOB . . . R2

TlosepxrocTHas TpewuHoBaTOCT . . o @ B & @ = R3
Knacc nokaabnoil Tpemnuoaa'rocrn

Cekymwas TpellHNCBAaTOCTh . . 2 s @ B L1

IlaacToBas TpPeulHHOBATOCTb H Tpemnuoaa‘rocrb MaccksoB . . . L2

IMosepxHocTHadA TPEIWHHOBATOCTE . . . . . . . . - L3

Cexyiasi TPeIIHHOBATOCTh HE CBs3aHa C OMpeleseHHO moponoil.
IlnacroBas TpellHHOBATOCTh BCEraa NpUypouYeHa K Mopoje ompeje-
JieHHOro netporpaduueckoro cocrasa. IloBepxHocTHasi TpellHHOBA-
TOCTb Pa3BHTa B 30HE BLIBETPHBAHHA.

Jna o6osxauenus tpemunoratoctd A. C. XpaMyIleB npemsoKu
cucreMy (opmyJ, KOTOpble OTPa)KalOT KOJHYECTBO TPEUIHH, NPHXO-
osaukxes Ha 1 m? moBepXHOCTH MOPOABL, H HX HakaoH. B atux dop-
MyJlax Bblllle YepThl NOKA3BIBAIOTCH TPEIHHHEl C YIVIOM MajleHAsl OT
30 mo 90°, a HHxe 4epTHl — C yraoM najedus or 0 mo 30°. Hampu-
Mep, (opMy.aa ik

55 K

03HAYaeT, YTO pPEeTrHOHAJbHEIE IIACTOBHE TPEIIMHEl NPelCTaBIeHkl
B KOJIHYecTBe: KpyThie — | TpemuHa Ha 2 m?, u monorde — 10 Tpe-
mHH Ha 1 M2,

Knaccudukanus TpemuHHHX mnoaseMuuix Box mo A. C. Xpamy-
meBy NMPHUBOAHTCS B Tabus. 45.

Ta6anna 45

Knaccudukauus noaseMHbX BOJ H TPEIHHOBATOCTH FOPHBIX MOPOA
(no A. C. Xpamywesy)

Knace rpemn- | Mu- $opmyna
He3HC TpPellHH
HOBITOCTH ks Tunn noa3eMHsIX BOX SRiE WO lenesuc Tpewy
PeruonanbHas Rt | 1. Tpemunusie R
TRCUBHORLIERTS 2. Tpemnnno-naactoBue | R! (R?) TexkTOHHUECKHE
R: | 3. [laacToBO-TPELUHHHbIE R: | [Imarenernue-
CKHE
4, lNnacToBO-KapcTOBbIE R CpaA3aHHble €
pacrBOpeHHEM
Nopoa
R? | 5. TpeuHHHO-IPYHTOBHE: BoiBeTpuBanug
a) B nopoaax Heagcao-
LUHPOBAHNDIX ¢ R3(R?)
6) B nopojax AHCAOLH-
POBaHHBIX R3 (R, R?)
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[Mponomkenue

Kaace rpemwm- | Mn- $opmyna
RO ko s ade THnB NOA3eMHBIX BOX Lo I'enesnc TpeuH
Jlokanbnas tpe-| L' | 6. Xuabnpe L Ceszanuble co
IHHOBATOCTh c6pocamu u
CIBHIAMH
L2 | 7. KapcTroBo-)KuabHble: CeazaHHble C
pacTBOpeHHEM

a) pasBHThLIe Broan| L?(R?)
peunbix gommn M| L2 (R, R2) | TOPOR
KOHTaKTOB

6) pasBHTBIE BIONL 30H

TEKTOHHYECKHX pas-
PHIBOB L3(Ly)
L3 | 8. TpemuHHO-rPyHTOBEIE Ls BoiseTpuBanua
(B oOnoasHeBbIX
. yuacTKax, OTKO-
| cax u jp.)

OnbiTHBIE HATHETAHHSA TNPH nayﬁeﬂnu
TPELHHOBATHIX TMOPOJ,

HanGonee HaleKHbBIM METOAOM H3y4YeHHs! TPELIHHOBATHIX IOPOX
ABJSAIOTCS Hab/i0/leHHa B rOpHHIX BbipaGorkax. OQHako AJa Hccae-
JIOBaHHSI TPEIMHHOBATOCTH MOPOJA B OCHOBAHHH IIOTHH 3TOT MeETOX
Heyfo6eH, TaK Kak IPOX0JKa BhIPA6GOTOK HHXKE YPOBHS PeKH COMps-
’KeHa ¢ 3HAYHTEJbHBIM BOJOOT/IHBOM.

XopomHe pesyabTaThl [IPH H3YYEHHH TPELIHHOBATOCTH JaeT METOL
ONBITHBIX HarHeTeHHH BOAbLI B GypOBLIe CKBaXKHHBI, COYETAEMBII! C TILA-
TeIbHBIM HM3y4YeHHEM KepHOB. B npakTuKe THAPOTeOJOrHYecKHX H
HHXXEHePHO-Te0JIOTHUeCKHX H3BICKAHHI MeTOJl ONMBITHEIX HarHeTaHWil
MOJIyYH/I IIHPOKOE INPHMeHEeHHEe NPH pelleHHH CJIefyIOUHX 3a1ad:

1) ycraHoB/eHHe BOJONMPOHHIIAEMOCTH TPELIMHOBATHIX CKAJbHBIX
nopos, u Heo6XOAHMOCTH LEMEHTALMH CKaJbHOrO OCHOBAHHS IO
COOpYKeHHeM;

2) mpoBepKa KauecTBa LEMeHTAlHH CKaJbHBIX MOPOL;

3) MaccoBoe omnpoGoBaHHe TPEUIMHOBATHX MNOPOL MpH BuGope
OCHOBAHMIl NPOEKTHPYEMBIX COOPYMKEHHH.

MeTo ONHITHHIX HAarHeTaHHii 3akawuyaercsd B TOM, 4TO B CKBa)XHHe C IO-
MOWIbIO CcMenHaJbHBIX TAMIOHOB NOCJAEI0BaTeJLHO BBIAEGJAOTCHA OTAe/NbHbIE, H30-
JINPOBAHHLIE MHTEePBadbl pa3pe3a, B KOTOpbie HarHeTaercs BOAA NpH PAasjiHYHBIX
Hanopax. Besqnuuna morsiomesus Boasl B A/MUH, TIDHBEJIEHHAas K HANopy, paBHOMY
1 M, W JAAHHE HCNBITYeMOro HHTEpBana | M, HasbiBaeTcs YA EJNAbHH M BOJ0O-
NOrMTOoNMeHHEM H Onpefeaserci no gopmyie:

S
I=1m

rie q — yAelbHOe BOAONOTIOUIEHHE;
() — KOJMYECTBO BOJbI, MOMMOMWIEHHOH NPH ONMBITHOM HarHeTaHHH;
ly— IAHHA HCNBITYEMOro HHTEpBAaNa;
Hy— Hanop HaJ CTaTHYeCKHM YPOBHEM BOABl B CKBaXHHE.



Fraasa 17
KAPCTOBBIE BOJLbI

MonsiTHe 0 Kapcre W KApCTOBBIX BOJAX

Kapcr — reojloruyeckoe siBJIeHHe, CBfI3aHHOE ¢ BO3jelicTBHEM
ABHXKyIIeHcs: BOJAE HA ONpefeJeHHEIe THMEI TOPHEIX MOPOJ: H3BECT-
HSIKH, JOJIOMHTBI, I'HMNCHI, COJH, H MPHUBOJsfLIeEe K HX TOCTENIEHHOMY
pacTBOpeHHI0 H paspyuleHHio. B pesyibTare B3auMOAeHCTBHA BOJHI
C yKasaHHBIMH NOpoJAaMu obpasyercs CJOMKHAs CHCTeMa MOA3eMHBHIX
noJiocTeil, nellep, KAHAJOB H BOSHHKAIOT BecbMa XapaKkTepHble (PopMbl
penneda: BOPOHKH, NPOBAJEL, clenble [JOJHHBL, HCUE3aIOIlHe DeKH
u T. 1. Takum o6pa3oM, KapcT pa3BUBAETCH BCJIEACTBHE HepaBHOMeEp-
HO MNpoTeKamlero (raaBHEIM 00pa3oM MOJ MOBEPXHOCTBIO 3eMJIH)
cBoeo6pa3Horo AeHy[dalHOHHOTO npolecca.

C/0BO «KapcT» MPOMCXOAHT OT HAaHMEHOBAHHA H3BeCTHSKOBOTO
nJaTo B ceBepo-3anafHoOil yactd JIMHAapCKUX rop, B MOrpaHHYHON 30-
ge IOrocnaun u Mranuu, B61k3u Geperos AxpuatHueckoro mopsi. Ho
3TOT TEPMHH NPHUMEHSETCS H K JPYTHM PAcTBOPHMBIM MOPOZAM, XOTH,
B 3aBHCHMOCTH OT COCTABA TOPHBIX IOPOJ, MOPHOIOTHYECKHE YEepPThI
Kapcra HecKoJbKo omanuatorcsi. HauGoidlee cllodkHoe coderanue Io-
BEPXHOCTHEIX H IOA3eMHHIX ()OpM Kapcra HaOJIOfaeTcsi B H3BECTHS-
KOBbIX nopojax (kKapOGoHaTHhH Kapcr). Ilpu Haanuum 3anexei
THICA CO3JAIOTCA TOA3EMHBIE KAHAJK, OTpakarourde (GOpME 3aJe-
3Keil (runcosblit kKaper). Hakoren, B ciiyuae cosHBIX MeCTOPOKACHHI
BO3HUKAIOT XapaKTepHble [pOBa/bHble BOPOHKH U 03epa (COJsiHOI
Kapcr).

KapcToBHMH BOJaMH clelyeT HashBaTh MOA3¢MHbBIE BO-
Ibl TPEllHH, KaHa/lOB H KaBepH, CO3JaHHBIX, PACUIMPEHHKIX H MPOLOJ-
JKAIOUHX PaClIHPATLCA IJaBHHIM 00pa3soM B pe3yJbTaTe arpeccHs-
HOro BO3/IefiCTBHSI BOJL HA PAacTBOPHMBIE TOPHEE MOPOJILL

B ocHOBHOM mpollecc paspylleHHsi TOPHBIX NOPOJ KapCTOBHIMH BO-
JlaMH fIBJSeTCH XMMHYECKHM, HO NPH Pa3BHTHY KPYNHHIX KaHAJOB H
nojocTedl MecTaMu INPOHCXOAHT H MeXaHHYeCKH#l BHIHOC YACTHIL H 06-
JIOMKOB TIOPOJ.

ITo noacueram I'. A. MakcuMoBHYa, o6HaKeHHBle H MOrpeGeHHbIe
KapGoHaTHble MOpoAbl 3aHHMalT oKoJo 40% Tepputopun CCCP,
a B npe/Jesax BCeH CyWIH IVIOWAjJb HX PAacnpocTpaHeHHs paBHA MpH-
GauaurennHo 40 MaH. KMZ; THIICH H AHTHAPHTEl 3aHAMAIOT 7 MJIH. K2,
COJMIeHOCHEIE IOPOAH — A0 4 MJH. K#2. TakuM oGpasoM, B autochepe
pacTBOpUMEIE ITOPO/LI 3aHUMAIOT A0CTATOUHO GOJBLIOE MECTo, H yCJ10-
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BHS JUIf PA3BHTHs KAapCTa HMEJHCb W MMEIOTCA B MNpejesax MOouTH
BCell ocanouHoii 060J0YKH 3eMHOI KOpHL.

HayueHne ruaporeosornd KapcTOBHIX paHOHOB umeer GoJbiioe
npakTHyeckoe 3HaueHHe. Hanpumep, Bbi6op HCTOUHHKA BoANCHaGKe-
HUSL M yCTAaHOBJIEHHE 30HBI OXPaHLI B KapcToBOM paiione Tpefyer TOU-
HOrO 3HAHHS YCJIOBHIl MHTAHHA H BLIXO/JA BOMHI, a TaKXKe ero pexuma.
HaspectHsl caydad, Koria B KapcTOBHIX pafOHAX PeKOMEeH0Ba/HCh
JJIsi MCIOJb30BAHHS HCTOYHHKH, MOYTH MCCSAKAIOLIHE B 3acyLUJIHEBIH
nepHoa. Bmecte ¢ TeM MMeeTcs MHOrO KpyrMHbIX, IOBOJIbHO MOCTOSIH-
HHIX KapCTOBBIX MCTOYHHKOB, HCIOJIb3YeMBIX AJisi BOAOCHAGXKeHHs ro-
poaoB. He MeHee Ba:KHO 3HAHHE THAPOreoJOrHH KapCTOBBEIX paifioHOB
NpH rOpHEIX pafoTax, TaK KaK KapcTOBBle BOABI MOTYT JaTh KaTacTpo-
¢uueckne MPOPHIBEI B rOpHEle BLIPaGOTKH. IIpH ruapoTeXHHYeCKOM
CTPOHTE/IbCTBE B KapCTOBLIX pafloHax H3yuyeHHE THAPOreo/OrHH MO-
3BOJISIET aTh NPOTHO3 H3MEHEHHS PeXHMa IOI3eMHbIX BOJ M ofecre-
YHTb YCTOHUMBOCTb COOPYIKEHHS,

A. ®. fkymesa (1950) ormeuaer, 4TO OCHOBHOIl OMACHOCTBIO IJIs
THAPOTEXHHYECKHX COOPYXKEHHil SIBJIseTcs HE caM Tpollecc pacTso-
PeHHS| H3BECTHAKOB, NPOTEKaIOWIHH OueHb MeJJIeHHO, a HalHuHe YyXKe
paHee cO3ZaHHBEIX norpefeHHBIX (OPM H BBHIHOC PHIXJIOrO MaTepHala,
3anoJIHSAIOUIEro MOJOCTH KapcTa.

B sapyGexHoil NpaKTHKe H3BECTHBI Cy4YaH HEJOOUEHKH BaXKHOCTH
THAPOre0JIOTHYECKOro M3YYeHHsl KapcTa, B pe3y/abTaTe 4Yero MmocJge
YCTPOiCTBA NJIOTHHBl BOJAOXPAHHJHILE OCTABANOCH MOYTH 6€3 BOJHL.
Ho coBerckue HHXeHepH MOKa3ajH BO3MOMKHOCTb KPYIHOrO THAPO-
TEXHHYECKOro CTPOHTE&JIBCTBA Ha Y4YacTKax 3aKapCTOBAHHBIX Mac-
cupos (Hampumep, B Gacceiinax Besoft m Yo B Bamkupun u Ha
Kaxosckoit ['2C Ha [Inenpe) mpH VCIOBHH TIPOBEIEHHS JeTaJbHBIX
HHXKEHEPHO-Te0JIOTHYECKHX H3LICKAHHII H HEKOTODHIX TeXHHYecKHX
MEepONpHATHH.

YcnoBHs pa3sBHTHA Kapcra

Kapcr pasBuBaercsi B pacTBOPHMBIX MOPOAAX MPH LHPKYJALHH
B HHX BOABI, oOJjajaioniefi arpecCHBHBIMH CBOHCTBAMH H HMeIOMIeH
JOCTAaTOYHYIO CKOpPOCTb ABHXKeHus. MHTeHCHBHOCTB mpoliecca KapeTo-
0o0pa3oBaHMsl 3aBHCHT OT THIA MOPOJA H CTEMNEHH HX TPEIHHOBATOCTH,
OT 0COGEHHOCTEH Ie0/JIOrHYecKOH HCTOPHH, KJAHMATHYECKHX YCJIOBHI H
NpPHPOAHON THHAMHKH IOJ3EMHEIX BOA. B CBfisu ¢ TeM, 4T0 ABHIKEHHE
BOJL CYLLH ONpeAesieTcs NMoJoXeHHeM o6/1acTell MUTAHAS H CTOKA, W3-
MeHEeHHs1 B HHTEHCHBHOCTH Ipollecca KapcTooOpasoBaHHs 3aBHCST OT
KosefaTesbHBIX IBHMKEHHH 3eMHOil noB2pXHOCTH. [lomHaTHs CyIuH
ODHBOAAT K PA3BHTHIO CTOKA, KOTOPHIH B YCJIOBHSIX DAaCTBOPHMEHIX TO-
POA BhI3hIBaeT KapcTooGpasoBaHHe; NOrPYKeHHs MPHBOAAT K 3aTyXa-
HHI0 KapCTOBBIX NPOLECCOB H BHIMOJHEHHIO MOJOCTell TeMH HJH
HHBIMH 00pa3oBaHHAMH.
+ JI. C. CokosioB, ofpanias BuUMaHHe Ha 3HAYEHHe re0JOrHYecKoi
HCTODHH B Pa3BHTHH Kapcra, yKasblBaeT HA TOHHIKEHHYIO 3aKapcTo-
BaHHOCTb NOPOJ Ha JHe BO3JLIMAMOLIHXCA Y4acTKOB JOJIHH IO CpaBHe-
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HHIO C yUacTKaMH, He HCnbelTaBmuMy noinATHi. Ha nocnenuux B cde-
pe BO3/1eii¢TBHA BOJABI B TeueHHEe IJIHTEJNbHOr0 CPOKA HAXOAATCA ONHH
H Te e CJ0H KapCTYIOUHXCs 10POJ, B Pe3ysbTarte 4ero 3jiech pa3Bu-
BAIOTCS KPyMHblE KapcTOBble MOMOCTH. UTO e Kacaercsi BO3AbIMalo-
IHXCA YYaCTKOB, TO 3/leCh B pe3y/bTaT: MogusaTHil B cdepy Bo3zeil-
CTBHA BOJIbI BOBJEKAIOTCHA BCe HOBhE M HOBbIE CJIOH, H, TAK KaK CKO-
POCTb 9PO3HH 3HAUHTE]bHO GOJblIe CKOPOCTH BHILEIAUHBAHHS, HA
3THX ydacTKax HaOJ/II0/aeTcs pe3koe OTCTABAHHE Kapcra OT Pa3BHTHA
3po3uHoHHOro mpouecca. Ho B ofieM cayuae Mex1y 3PO3HOHHBIMH H
KapCTOBLIMH IIpolleccaMH CYILECTBYeT TecHas B3aHMOCBfA3b, H HX
HeJIb35l PAacCMATPHBATH OTAEJLHO.

SIpKHM TpPHMEpPOM HEepaBHOMEPHOTO Pa3BHTHsi Kapcra BCJEACTBHE
ocofeHHOCTel reoJioruueckoit mcropuu siBasercs lopueiii KpeiM, B
(eHTPaJbHOHl YacTH KOTOPOr0 KapcTOBLe SIBEHHS B IOPCKHX H3BECT-
HsIKaX Pa3BHTHl Ype3BBIYAHHO HHTEHCHBHO, 4 B CEBEPHOM Kpblie aHTH-
KJIHHAJIH, B JATCKHX M TPETHUHBIX M3BECTHSIKaX — BecbMa c1abo.

OGpasoBanie KapcTOBHX () OPM npoTeKaeT CJAeAyIONIHM
obpasom. Buauasie no TpemuHaM ropHHIX NOpoj o6pasyioTcsi 3aya-
TOuHHIe (DOPMBI KapcTa — K a P P bl H KappoBkle NOJf, NpeAcTaBsio-
mue coGoil npuuyAInBLle Gopo3noc6Gpasble yrayO/eHHs HA Mopepx-
HOCTH Kapcrywoluxces mopoa. Ha orlentHeIX yuvacTkax, Harpumep,
B MECTax CONPSKEHHS TPElIMH PasJHYHBIX HaNpaB/IeHHid, Tpolece
pasbelaHus Nopox (KOppo3usl) yCHIHBAeIcs, B peay/bTaTe 4ero Ha
nosepxHocTH obpasyworcs BOpPOHKH OmoauneoGpasHoir  ¢opmul
(puc. 146). CoenuHenHe HECKONBKHX BOPOHOK JaerT Gosiee 3penyto
KapcroBylo (Gopmy — y BaJ. [lpu passutum mpouecca KOppo3uu B
rayGUHY BO3HHKAET eCTeCTBEHHHIH KOJI O jJ e 1, KOTOPHIl NpH AaJjb-
HejfleM pocTe MOXKeT nepefiTH B €CTECTBEHHYIO Il @ X T Y (BepTHKa/b-
HyIO meliepy).

[Ipn 3akynopke BOPOHOK M KOJIOAUEB HEePacTBODHMBIMH MPOIYK-
TaMH BbIBETPHBAHHA B HHX MOXKET CKOIJIATHCSL CHEr H 3aCTaHBAThCHA
soza. Paciuupende TpellHH B H3BeCTHAKAX NPHBOAUT K 0GpasoBaHHIO
8EPTHKAJbHBEIX H FOPH3OHTAJIBbHBLIX KaHAJ0B, BXOAHBIE OTBEPCTHA KO-
TOPBLIX NMOJYYHIM Ha3saHHe m o H O p. Ilocaeaune o6uvHO noraomawT
MOBEPXHOCTHYIO BOJY, HO B HEKOTOPble NEPHOBl MOIYT BLIBOAHTb Ha
[OBepPXHOCTb I10/3eMHYI0 BoAy. PasBHBasncCh, ToOI3eMHBEIE MOJOCTH H
KaHaJbl TpeBparlaloTcs B pasHooOpasHEIe Tellepbl H TPOTH, B KOTO-
pHX yacTo HaG/I0a0TCA KHBOMUCHEIE HATEKH-CTONOL, TaK HasbBae-
MBIE CTANAKTHUTLl U CTAJarMHTHI.

Mecramu MoOXKer co3laBaTbesl CI0XKHAA CHCTeMa SanyTaHHBIX MHOPOSIPYCHBIX
nemep, Ilpumepom sToro ciymur Kynrypckas JeasHas newlepa, spafioulascs
ONHHM H3 Haubojee HHTEPECHHIX MPOSABIEHHHA THICOBOrO KapcrTa HAa TepPPHTOPHH
CCCP. Ora nemepa pacnojoxena Ha mnpaBom Gepery CuiiBE, npuTOKa KaMmi,
okono c. Puannnosckoro (B okpecrHocTax Kynrypa, Mosorosckoil oGaacru),
MPHYpOYeHa K THICOHOCHBIM OT/IOXEHHSM KYHTYPCKOTO fipyca NMEepPMCKOi CHCTEMEL.
Oua npeacrasnser coGoil caomublit 1a0uPHHT BeTBAIMXCA rajepefi, KoTophie
MeCTaMH paclIHpsiorcsi, obpasys Gonee 50 rpotos, u coeluHSIOTCS MeXIy coGof
y3kuMu npoxodamu (puc. 147). OOGmas mnporsakeHHOCTs rajepeii Kyurypcxoil
nemepsl — okono 4,6 k.
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HauGonee KPacHBLIM TpOTOM C JIeAAHBLIMH CTaJlaKTHTAMH H CTajJarMHTaMW
spagerca «BpuaninantoBeiii rporTs. M3 HEKOTOPHIX TPOTOB K 110BEPXHOCTH 3eMJH
MPOXOAAT BepPTHKA/JbHBIE KAHAJL, KOTOPble HA3bIBAIOT «OPTaHHBIMH TpPyGamu».
31‘]{ KaHansi, a TakKXe ClhnenHanabHO npoﬁypeimme CKBaXHHBl TNO3BOJHIAH
I'. A, MakcuMOBHYYy YCTaHOBHTh, uTo KyHrypckas neutepa npeacrasifer coGoit

Puc. 146. KapctoBas BOpOHKAa Ha H3BECTKOBOM MJAaTO B OKPECTHOCTHX
Kucaosoacka

C/I0KHOE COOPYHEHHE M3 4eTHpex sTameil. DTaMH TNeulepul OTPaXKalOT CTalun
yrayGaenns KapcTOBHIX BOJL H COOTBETCTBYIOT OCHOBAHHSIM 3DO3HOHHBIX CTyNeHe
nonuner Cewisel, B memepe umeercsi 36 osep, MPHYEM YPOBeHb MX PACMOJOMKEHHST
Bhiiie YpoBHA CHIJIBEI, HO OHH HMEIOT ¢ PEeKoH THApaBJHYeCKYyl0 cBfish. B nepmox
BECCHHEr0 CHErOTasiHus, KOrAa yposedh CuuIBbl PE3KO NOAHHMAETCH, MOBHIIAETCH
TakKe YPOBeHh BOAW M TJOmaAb o3ep. Ilepennss wacTh Hellepsl XOJOAHAA H
B Hell KPYMuii rox coxpansercs sel, Ho HoiablIasi 4acTh ee TenJjas, ¢ Xapak-
TepHOH TeMIepaTypoii okono 5—6°.
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ITpu cHuMeHuH oO6IIEro YPOBHSI 3aKapCTOBAHHOTO MacCHBa MPO-
HCXOHT BCKPHITHE MOJ3eMHBIX KapcToBHIX opM H 06pasoBaHue mpo-
BaJbHBEIX BOPOHOK. Ha fHe 3THX BOPOHOK Hepe/iKO HabJonamwTCA 03e-
pa, HHOrJla BpeMeHHO Hcuesalomue. JlasibHeilnas HeparHOMepHas Je-
HyJlallisl MAacCHBOB KapOOHATHRIX MOPOJ TNPHBOJHT K BOZHHKHOBEHHIO
KPYNHHIX (JOPM KapcToBOro pesbea — Tak Ha3biBaeMBIX P B O B, Tpe-
CTaBJAIOIMX cobofi BbI-
TAHYTHIE 10 MPOCTHPA- 7
HHIO TIOHHIKEHHS, B Ipe- <3
Jenax KoOTophix obpa- ’
3YIOTCSL OT/IeJbHEe, 60- 2 5
Jiee MeJKHe KapCTOoBhle : P
dopmel. CrnsHHe OTpH-
HaTeJbHbIX SJ1EMEeHTOB N
KapcToBOro pedbeda npu- v
BOAHT K (opmuposa-
HHIO eme Oojee Kpym-
HEIX dopM Kapcra —
NOJbeB.

Boabmyio posas B pas-
BHTHH TeX WJIH HHBIX
t(hopm Kapcra urparor yc-
JIOBHSI 3aJIEraHHsA CJIOEB
(puc. 148).

B cayuae ropu3soH-
TalbHOTO  TIOJIOXKEHHs
njacTos  MopQosorus
KapCTOBHIX 0Opa30BaHHUI
XapaKTepH3yeTcs pasBH-
THEM TIO HanpapJeHHAM
JOMHHHUPYIOIIEH Tpeu-
HOBATOCTH BOPOHOK, KO- Puc. 147. Cxemartmueckuit nnan Kyurypcxoi
JIOALEB H APYrHX OoJiee JeARHOH newepy
HJIH MeHee CHMMeTpHY-

Hblx ¢opM. JIBuKeHHe NMOA3EMHBbIX BOJ NPEHMYILECTBEHHO TOPH30H-
TaJbHOe, flaxKe Ha HeGOJbIIOH TiyOHHE OT MOBEPXHOCTH.

ITpn BepTHKAJBHOM 3aJleraHMH HA TIOBEPXHOCTH 3€MJH 0GHAaMKeHbI
MJacThl, OTHOCSILIHECS] K BO3/JefCTBHIO BOJL HEOJHHAKOBO, H KapCTOBbIH
npotuecc JOKaJH3yercsi Mo JHHHAM BhiXxona HauboJee JIerko pacTBo-
puMBIX mopod. Bona npu 3ToM Jierye npoHHKaeT B rIyOHHY, cO3JaBas
BOPOHKH H PBHI, BEITSIHYTHIE 10 NPOCTHPAHHIO CJOEB.

B cayuae Hak/IOHHOrO 3ajerasus cJIOeB Boja cosjaer Te ke (op-
Mbl, 4TO ‘H B NpejBIAYyIIeM cJydae, HO GOMNLIIMHCTBO H3 HHX HMeeT
acUMMETPHUHEI xapakrep. JIBH)KeHHe BOJHI NMPOHCXOMMT MO pas3jHy-
HBIM HalpapJeHHsM, BCJeICTBHE Hero HHTEHCHMBHOCTb MPOIECCOB —
HauOo/bLIAS. '

OpHako, mpyiaBaa 6oJblloe 3HAYCHHe YCJAOBHSM 3ajleraHus rop-
HLIX TIOPOJ, HYXKHO B TO JKe BpeMs HMeTb B BH/Y, YTO BO BCeX C/Iydasx
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Puc. 148. Passutue xapcra B H3BECTHAKAX MpH pas-
anyHoM 3aneramuu caoes (mo H. W. Hukoaaesy)

A — (0pH30HTaNbHOE 3aieranie; 5 — DEPTHKAALHOE 3anerawue;

B — wakaouHoe 3aneranue. [ - BODOHKM, 2 — ysaas; 3 — cae-

nuie 08DYrH W A0AHHBI, 4 — Meulepul; 5 — PBH; 6 — noase;

7 - sguanomtuﬁ peanedp Ha yuacTke HEKAPCTYIOULHXCH nopoa;
— KOHyCH BHIHOCA; 9 — ypOBeHb PPYHTOBBIX BOA
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pasBHTHE KapCTOBHIX SIBJIEHHH ONpefensieTcsi pacnoJoxKeHHeM ofma-
CTeH MHTAHHS H CTOKa, YPOBHEM IMOA3EMHHIX BOJ, HampaBjleHHeM HX
ABHXeHua u oOilell riy6GuHOR 3posuoHHOro Bpe3a. Kpome rsasHoro
6aznuca 3po3uu (KapcrooOpa3oBaHHs), NPUYPOYEHHOTO K HauboJsee

HU3KOll KPyMHOH JApeHe, B OTJAEJBHBIX JNOJHHAX CO3JAlOTCS MECTHHIe
6as3HuCHL

JBuKeHHe BoAbl B KAPCTOBHIX MacCHBaXx

JlBizKeHHe TOA3EMHBIX BOJ B KaPCTOBHIX MACCHBAX MPOHCXONUT
MO O4eHb CJIOKHbIM nyTaM. M3ydeHue KapcrosblX BOJ MpelCTaBIsET
ofHy u3 HauGoJee HHTEPECHLIX H CJOMXKHBIX 33434 THAPOreO/IOrHH.

Paiiee riapHoe BHMMaHHe HCC/IefoBaTesell NpuB/AeKald (QOPMEL
NPOSiBJIEHHS KapCTa: TPOTHI, Nelepbl H T. M. YCIOBHS [BHKEHHS BOJIH
B of.acTH Kapcta GblIM H3yueHH! c1a6o. D10 OOBACHANOCH OOLIUM
HH3KHM yYpPOBHEM HAayKH O MOJ3eMHBHIX BoAaX H OOJBINOI CIOMKHOCTHIO
10J3eMHbIX K4HATOB B KAPCTOBHIX pafoHax.

HaunGoabmuii uHTEpec BHI3LIBA/JIM JBe OCOGeHHOCTH Kapcra: OHI-
CTPOe MOIVIOLIEHHE MOBePXHOCTHRIX BOX H HaJMuyHe KOHUEHTPHPOBaH-
HbIX TOJ3eMHLIX BOJAOTOKOB (moAseMHEle pekd). Muorue Haxe cuH-
TaJH, YTO HACTOSUIHI KapCT HMeeTcs TOJbKO TaM, rie BCH THApOorpa-
¢uyeckas ceth moAseMHas. BhIXOAB TAaKMX BOLOTOKOB Ha TOBepX-
HOCTbL MOJIYYH/IH HaHMEHOBaHHe «BOK03». Ilpm orpomHOM nebure,
HEKOTOpLIE M3 HCTOYHHKOB STOr0 THIA OTJIHYarTCs GOJBIIHMHE KOJe-
OaHusAMH peXHMa: B NepuOJbl BHMaJeHHS OCaiKoB HeGHT HX PE3KO
BO3PACTAET, B MIEPHOEI 3aCYXH OHH IIOJHOCTBIO NIEPeCcTaOT H3/IHMBATLCH
(«rosIoiHBIE HCTOUHHKHY ).

« B pesyabrate obGcnenoBanus netiep, MOA3EMHEX PeK H HCTOYHHKOB
psan uccaenosareneil (E. Maprens, @. Karuep u Ap.) NpHILIH K BH-
BOJY O TOM, YTO B Kapcre CYILIECTBYIOT JIHIIL OTAe/bHEIE H30JHDOBAH-
Hele BOJOTOKH. B mnpoTtHBoBec 3THM INpeACTABACHHAM B Hauaje
XX cronerua nosBmiach TeopHa A. I'pyHua, KOTOpLIH, cudTal, uToO,
KpOME HEMOCTOSIHHBIX BOJOTOKOB, B KapCTe CYILIECTBYET CIJIOLIHOI
FOPH30HT IPYHTOBHIX BOJ, COOGIIAIOMINACS [10 TPELIMHAM H KaBepHaM.

HcraounresibHOe 3HAUeHHe B H3YUeHWH KapcTa HMenH paGoThl
pycckoro yueworo A. A. KpyGepa. B cBoeit Kinaccuueckoil MoHOrpa-
¢un, nocBsumenHoit kapery Kpeima (1915), on moasen uroru panee
NpOBeAeHHBIX HCC/eL0BaHUM, CHCTEMATH3HPOBAN pe3yJbTaThl JHYHBIX
HaG/0eHAl ¥ BCKPHIJI MHOIHE BaXKHBIE 3aKOHOMEDHOCTH pa3BUTHS
Kapcra. Mm 610 ycraHoB/IeHO, 4TO B KapeTe CyIIecTBYeT Kak Oul 1Ba
3Taxa: BEPXHHil, B KOTOPOM NPOHUCXOIHT BEepPTHKAJbHOE MPOCAYHBA-
HHe BOJ U JBHXKEHHE BOZX IO OTIeJbHBIM, HauGoJsee pa3paboTaHHBIM
BOJOTOKAM, B HHXKHHH, B BHIe CIJOLIHOIO BOXOHOCHOrO FOPH30HTA.
Mexay 3THMH 3TaXKaM{ CyIIECTBYeT NPOMeXYyTOuHas 30HA, yBIaXK-
HFIOWASACH JIMIIL BpeMeHaMyu. BoAnl BepXHEro 3Taxa, MoJydalolline
nHTaH#e OT arMoc(epHblX O0CaJKOB H MOBEPXHOCTHBIX BOJ, 4YacTo
YCTPEMJIAIOTCS BHH3 H COETHINSIOTCS C IPYHTOBBLIMH BOJZaMi HHMKHEro
3TaXa, a YaCTHYHO HANPABJSIOTCS B CTOPOHEI, TJIe MHTAIOT Pl HC-
TOYHHKOB, MOCTOSHHBIX HJM TlepeMexXailHxcd. B OTJenpHHIX NyHK-
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TaXx MOMXKHO Ha6JI0[aTh TOCTOSIHHBIE HCTOYHHKH, MHTAIOLlHECs BOJA-
MH HHXKHEro sraxa.

OueHb MHOrO HOBOTO B FHAPOTEOJIOTHIO KapCTa BHECEHO HCCJeNo-
BaHHsIMH, npoBefeHHbIMH Ha Tepputopu CCCP B. A. Bapcanodse-
Boit, M. C. llykunniv, M. K. 3aimesmm, H. A. I'Bosgeuxum,
II. C. CokososriM, [. B. PeixukoseiM, B. A. Anponoesim, A. ®. fky-
wesoit u ap. B 1933 r. Bnepsrle Gulia co3BaHa crelHabHasi KOHpe-
peHllHs Mo KapcTy, MOCBAlleHHas H3y4eHHIO 3Toro siBjeHHs B Kuse-
JgoeckoM Gacceiine. B 1947 r. B MosoroBe cocrossiace Hay4yHas Kap-
croBasi KoH(epeHIusl, Ha KOTOPOii BOMPOCH Kapcra ObIH BhIIEJeHbE
B ocolGyio BeTBb reorpagHueckoil HaykHi —KapCcTOBeJleHHE.

Puc. 149. Cxema nBMXKEHHA KapCTOBBIX BOJA
(mo 1. C. CokonoBy)

I — sona aspauwu; I7 —30Ha cesonHbX koAcOawuid ypOBHS MoA-
3eMHBIX BOA, J// — 30Ha NOAHOTO HacHUIEHHS B cdepe ApPeHHDPYIO-
Hero BO3AeACTBHA A0auHM,; (//la — cdepa pasrpyske nOASEMHHX
BOA Ha AHe poauusl); [V — 3oHa ray6okofl UHPKYASUMH NOA3ZEMHHX
BoA. CTpenkH NOKa3biBaKOT HanNpaBAeHHE ABHMEHHS BOAHW

J. C. CokosioB mpefjaraer BHAEJIATh B KapCTOBBIX paloHax de-
THIPE BePTHKAJbHLIE 30HHI, Pa3/IHYHbIE MO YCAOBHAM ABHMKEHHS MOX-
3eMHBIX BoA (pHc. 149).

I. 3oHa aspauuy, B KOTOPOH NMPOHCXOJHT ABHKeHHe HH(HJIbTPALH-
OHHBIX H HH(JIIOAIMOHHBIX BOJL MO TPeIlHHAM (pexe NO rmopaM) H Kap-
CTOBHIM KaHaJiaM, NMPEHMYIIEeCTBEeHHO B BEPTHKAJbHOM HamNpaBJIeHHH.

II. 3oHa ce30HHBIX KoJe0aHHH YPOBHS MOA3EMHBIX BOJ, C MEPHO-
IOHYecKOH CMeHOil TOPH30HTANbHOTO H BePTHKAJbHOTO ABHIKEHHS MOJ-
3eMHBIX BOJ.

I11. 3oHa nosHOro HAChILeHHs, Haxodsllasics B cdepe ApeHHpYIO-
LIero BO3AeHCTBHs THAporpad@ruecKoi ceTH, ¢ ABHXeHHeM M03eMHBIX
BOJl B CTOPOHY DPEYHBIX JO/HH.

IV. 3oHa ri1yGoKoi HUPKYJISLHH, TAe ABHXKEeHHE BO/JBI [IPOHCXOIHT
BHE HENOCPeACTBEHHOTO JpEHHpYIoIlero BosJleficTBHs ruaporpaduue-
CKOH ceTH.

Crepyer oTMETHTb, YTO TOC/JEXHAS 30HA MOXKET ObITh BBIAEJNEHA
TOJIBKO YCJIOBHO, AJIS IAHHOM JOJHHB, TaK KaK JABHIKeHHe BOJ B 3TOMH
30He HaNpaBJeHo B CTOPOHY GoJee riyGOKO#l COcenHel HOJMHEI, T. €.
TaK HJH HHAue CBf3aHO C ruaporpadHuecKod ceTbio W 06muM (asu-
COM CTOKa.
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H. K. 3aiiues B paspese Kap-
CTOBOTO MACCHBA HHIKe 30HBI TO-
PH3OHTANBHOR WHPKYJIsiuuu (mo-
BunMMoMYy, otBevatomtedl 11 soue
Coko/ioBa) BbIAENSET 30HHl «CH-
(OHHOH LUPKYIAUMH»> H «[1aCCHB-
HBEIX KaHAJO0B», B KOTOPHIX JIBH-
JKeHHe BOM NMPOHCXOAMT MO KaHa-
JaM OueHb CJOXKHOH (OpMHL,
IIeJTHKOM  3aTOJIHEHHBEIM  BOJIOH.

B Hacrofiiee BpeMs MOXKHO
CUHTATh  YCTAHOBJEHHBIM, UTO
KapcTOBhle  MAacCHBEI  OOBIUHO
npencTaBasior coboil efIMHYI0 BO-
JOHOCHYI0 CHCTEMY C 3aTyxXaio-
NIEMH Ha rayOuHe KaHaJamu.
B pafioHax CJAOXKHOJHCIOLMPO-
BaHHLIX KapOOHATHBIX MOPOJ, IBH-
JKeHHe BOIBI [POHCXOOUT He
TOJBKO 1O KapCTOBBIM KaHAaJJ aM,
HO M 10 TEKTOHHYECKHM TpEIIH-
HaM u pasiaomam, Oaarojaps
yeMy B KapCTOBEIX MacCCHBaXx
MOXKHO BOTPETHTb BOJIHI aprTe-
suaHckoro tTHna (puc. 150).

HauGosee xapakTepHbIM IPH-
MepOM KapcTa, pas3BHBABLIETOCS
B pe3yJbTaTe BO3JelCTBHSA BOCX0-
JAINHX apTe3HaHCKHX BOJ HA Kap-
GOHATHBIE TTOPOIBL, SBJASETCS 03e-
po Llépux-Keab B okpecTHOCTSX
Hanpyuka (Cepepunii Kaskas).
D10 03epo HMeeT HebOJbIHE
pasMeprl, HO GOJBMIYIO TIYOHHY,
U IpencTaBiaseT co00f BHIXOJ
MOJI3¢MHO! BOILL C OTPOMHBIM
JeOHTOM H TIOCTOSIHHOH Temre-
patypoit  9,3°. Ilo paHHBIM
H. I'. Kysnenosa, HecMoTps Ha
TO, YTO BOZA 3TOTO 03€pa HMEeT
HH3KYI) MHHepaJiusaluo, obuiyi
BLIHOC * BOJOH coJeil cooTser-
crayeT 35—50 #* BbllleN0UeHHOT

FOpDHOH  TOpOXH  (H3BecTHsIKA)
B CYTKH. ;

Taxue GacceitHooGpasHble
BbIXOJbl BOALl M3BECTHHI H B
JpYrHX  KapCTOBEIX  paHOHAX.
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B. A. BapcanopbeBa onHchiBaeT nojaoGHble 0O3epa B I0XKHOH 4YacTH
Ypumckoro miaarto. IT. A. TyTkoBckuii orMeyaer HX B 10xHoM [Tosecse.
A. A. KpyGep onucbiBaer KpynHbiii HCTOYHHK AfIH B OKPECTHOCTAX
Cumdbeponoas. Yucras ronay6Gosaro-zeneHas Boja, MOAHHMAIOMIASCH
C riyOGHHBL TaKHX O3ep, BCerxa MpHBJAEKaJa BHHMaHHe MECTHOro
Hace/eHHs, KOTOPOe HAJeMHI0 WX TMO3THYECKHMH Ha3BaAHHSMH:
«ryasa», «0uM», «okHay. B [epManum HX HAa3bIBAIOT «KJ/IOUEBLIMH
TOPILKAMH».

Becbma HHTepecHBI NMpHMEp MPOSIBIACHHI Kapcrta NpejcTaB/fer
BEIXOJ MOJ3eMHOH BOABl HA YPOBHe MOpA y MNojowBssl ['arpuHcKoro
MaccuBa ¢ GosblinM AeGHTOM H MOCTOAHHONE Temmeparypoit 10° (Tak
Hasblpaemasi «moia3emuasi peuka Penpoaw). OOaacte NHTaHHA ero
pacrnoJlaraeTcsi Ha BHICTYMAIOMIMX YacTaX MAacCHBA, HAa BEICOTE OKOJIO
1000 # uam ypoBHem Mops. Hamop mpecHmIX BOJ HAcTOMbKO BEJHK,
4TO MECTaMH Tpeo/oJeBaeT JaBJeHHe MOPCKOi BOAbl, Gaaronaps ue-
My Ha JiHe MOpSi HMeeTcs PsiZl BOCXOASAIIHX HCTOYHHKOB. Takue ucTou-
HHKH TOJYYHJIH Ha3BaHue «CyOMapHHHBIX» (NOABOAHBIX).

B nocaefHne roibl BHIACHWIOCh, YTO B LEJOM ABHKeHHe Noj3eM-
HHX BOJ B CHCTE€ME KapCTOBHIX KaHAJOB COBeplliaeTcsi C He oOueHb
GOJIbLIONH CKOPOCTBIO M, 3a MCKJIOUEHHEM OTAe/bHbIX YYacTKOB, TOJ-
YUHACTCS 3aKOHY JIAMHHADHOrO IBHMKEHHSI.

Oco0cHHOCTH PeXMMa H XHMHYECKOro cecraBa
KapCTOBBIX BOJ,

['uaporeosloruyeckie ycJIOBHs KapCTOBEIX MAacCHBOB B 0G6lieM
CXOIHBI C YCJIOBHAIMH, NMPUCYIIHMH APYrHM BOAONPOHHLIAEMBIM IICPO-
aM, HO NOj3eMHble BOJbl B HHX, 0COOSHHO B BepXHeM 3Taxe, HaXo-
asTcs B 6oJlee MHTCHCHBHOM JBHIKEHHH.

Csoeo6pasnblii pesibe) 3aKkapcTOBAHHBLIX MacCHBOB, GHICTPOE NpO-
HHKHOBeHHe aTMOC(epPHBIX M PeyHBIX BOJ Ha IJyGHHY CO3ZAlOT OCO-
Ohle yepThHl peXHMa KapCTOBHIX BOJ.

[naBHOIT 0cOGEHHOCTbIO HX PeXHMa SBISIOTCS Pe3kHe KoaeGaHHs
YPOBHS; aMIIMTYA 3THX KoJieGaHHil 3aBUCHT OT ray6uHbLI 3ajieranus
NOJA3eMHEIX BOJA H OT ycaoBuil uX nuranusa. Kapctosble Bojisl noasep-
JKeHbl BO3AGHCTBHIO 3MH30HUECKHX (PAKTOPOBR peXHMa (JHUBHEBHIE
ocankH, GypHoe CHeroTasHue), NpHUYeM peakUHsi HAa HX BO3jeilcTBHE
NPOUCXOAUT TaK OLICTPO, YTO TPeOYIOTCSl OYeHb YacThle HAOJIOAEHHA
(Hanmpumep, KaxKabiii yac), 4ToGHl YJIOBHTH Bee KosleGaHusi, IpoHCXO-
IfAllllie B KAPCTOBHIX BOJAX.

Tosnbko apresuaHckue HCTOYHHKH, MPEACTaBISIONIHE COGOH BBIXO-
Bl HA MOBEPXHOCTb rJY6OKHX HANOPHBIX EOM, NOYTH He PLarHpyIOT Ha
3NH30JHUeCcKHe KOleGaHHsI METeOPOJIOTHUECKHX (haKTOPOB; HX PeKHM
34BHCHT OT CE@30HHBIX, NOMOBLIX H MHOTOJIE'HMX KoneGanuit. Hampu-
mep, B JlonGacce umeercss KpynHblii KapcToBblil Herounuk «Kunyuas
KpuiHua», orauyalomuiics nocToSHCTBOM He6HTa, XUMHYECKOTO CO-

craBa u TeMmnepatyphl (15°), mpesblinamolleil CPeLHIO TeMIepaTypy
Bozayxa Ha 7,5°
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Xopoiasi MPOHHIIAEMOCTb 3aKapCTOBAHHBIX MaCCHBOB CO3JAeT
GaaronpusTHbIE YCAOBHA U1 TOMVIOLIEHH aTMOC(epHLIX OcajiKoB,
MOBEPXHOCTHLIX BOJAOTOKOB H 00pa3oBaHHA KPynNHLIX GacceiiHos non-
semublx Bof. H. @. [lorpe6oB ycrauoBuJ, uTO O/HAa H3 BOPOHOK HA
CHJIypPHIICKOM H3BECTHIKOBOM MNaTto, K tory or JlewuHrpana, noruo-
waJja B BeceHHHH nepuox no 1 500 m3 Boawl B cyTkH (pHc. 151).

A 852 []s ¥ =15 =3¢

Puc. 151. Cxemarnue. kas kapTa CHAYPHIICKOrO M3BECIHHKOBOTO TJAATO C Kap
cToBbiMKH BOpoHKamu (no H. ®. [NorpeGosy)
1 — neanMKoBHIE W NOC/ENCAHHKOBLIE OTNOMXEHHN: 2 — ACBOHCKHE OTAQMKEeHUSA; 3—CVJI)'FH“(‘KRG

otaoxenns; 4 — kemOpHitcKHe OTAUNKEHHA; 5 — KapCTOBWE BOLOHKH; 6 — I'MAPOM3OrMNCH CHAYDHA-
CKHX BOA

« B 3aBucuMocTH oT reorpadHUeCKOro MOJIOXKEHHSI MOKHO BHIIe-
JIATb TPH THMA Kapcra: CpelH3eMHOMODPCKHIl, cpexHeeBponeficKuil,
cpenneasnatckuil. Kamawlil Tun Kapcra HMeer cneuuQHyeckHe oco-
GeHHOCTH perkuMa NoA3eMHBIX BOoA. B cpeiH3eMHOMODPCKOM
(rojloM) Kapcre TVaBHYIO POJib B MHTaHHH NMOA3€MHBEIX BOX WrpaioT
IOXK/IM; B cpeflHeeBpOoMmelcKOM (NOKPHTOM) Kapcre, pasHo-
BH/IHOCTBIO KOTOPOro fIBJISIETCA CPeAHepyccKHil kaper, GoJsbuioe 3Ha-
YyeHHE HMEET BeceHHee' CHerotasiHHe; Ui CpeJHeasHaTCKOro
Kapcra, PasBHBAIOILEroCs B CPABHHTENBHO 3aCYLUIIHBHIX YCIOBHSAX,
OCHOBHYIO POJIb B MHTAHHH HrPAIOT JIHBHEBHIE OCAIKH, MPHYEM BCJEI-
cTBHe 06llero Majoro KoJHuecTBa ocajgxoB pa3BHBAIOTCHA TIVIaBHEIM
ofpa-oM ToA3eMHble GOPMBI KapcTa, B T0 BpeMs Kak MOBePXHOCTHHIE
BhIpaXKeHkul ciaabo.

XuMH4YecKHil cocTaB KapCTOBEIX BOJX pasHooGpased. Hapsany c npec-
HBEIMH BOJAaMH B2pXHeil 30HEI KapcrOBHIX MaccHBOB (runpokapfouat-
HO-KaJIblMEeBBIX WJIH MarHHEeBO-KaJbIHeBbIX), OGLIYHO MOABJAIOLIHXCS
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‘Ha TMOBEPXHOCTH B BHIE MOLIHBIX MCTOYHHKOB, BCTPEUAIOTCH KECTKHE

«cyabdarHo-KanbuueBele BoAsl. K KapcTtoBbIM MacCHBaM MPHYpPOUYEHDI

MHOrHe H3BecTHhIe MHHepasbHble Boasl (Kucaosoack, Coun — Mare-
«cTa). B HeKOTOpHIX NMyHKTaX B KapCTOBBIX paioHax OypOBLIMH CKBa-
KHHAMH BCKDBITBl XJIOPH/HBIE KaJbIHEBO-HATPHEBbIe BOILI, MPHO/IH-
Kaioupecs 1m0 obmeli MHHepaJH3alHH K paccoiaM.

Hsydenne XHMHYECKOro cocTaBa KapCTOBHIX BOJ HMeeT (oJbmioe
3HayeHHe MIJIs BbISCHEHHs reHesuca Kapcra.

Ilpu u3y4yeHUH KapPCTOBBIX MPOLECCOB CHeJyeT HMEThb B BHIY, 4TO
cMech IBYX BOZX 0OGRIUHO o6safaer ropasfo 6oJiblIeii arpecCHBHOCTHIO,
yeM Kaxpaasi BoJa B OT/A€/JbHOCTH. HOBTOMY BBICOKAsi arpeCCHBHOCTb
KapCTOBHIX BOJ yKasblBaeT Ha TO, 4YTO B Ipoleccax o6pas3oBaHus
KPYMHBIX KapCTOBLHIX KaHAJ0B HECOMHEHHO Y4acTBYIOT BOJHI, 06pa3o-
BaBIIHeCs OT CMEUIeHHs BOJ, IPOHHKIIMX C IOBEPXHOCTH H 3aKJIO-
YaloIKX KHCJIOPOL H YIVIEKHCIOTY, ¢ GoJee riyO0KHMH BOJaMH.

Bce uccaenoBaHusl B KapcTOBBIX pafioHax HeoOXOAHMMO HAYHHATH
¢ ray60KOro aHaJii3a reoJIOTHYecKoi HCTOPHH H IaJeOrHIPOreoiorHHy,
TaK KakK TaKOH aHaJu3 MOMOXeT BhIGpaTh Haubojiee HalekKHble yuya-
CTKH JJISl CTPOUTE/ILCTBA M NPHHATh HeOGXOAHMMBIE MepHl JJIs IpefoT-
BpalleHHsa QHUJALTPAUMH BOABW  (OHTYMHHM3allMsl, leMeHTalus
u T. 1.). Kpome Toro, reosioraM-pasBeiuukaM CJAeLyeT YUHTBIBATb, YTO
B KaBepHAX M IYCTOTaX KAapPCTOBBIX MACCUBOB YaCTO 3aK/IIOYeHb LEH-
Hble MEeCTOPOK/IEeHHs MOJe3HBX HCKONaeMbIX.



rarasa I8

MONA3EMHBIE BOJbl OBJIACTH
MHOTIOJIETHEHR («BEYHOW>») MEP3JIOThI

MousTHe 0 MHOroJeTHel Mep3JoTe

MHorosietasis, WiH «BedHas», MepsJoTa — OXJIAMK/IeHHOe COCTOs-
HHe KPYNHLEIX TEPPHTOPHH H OTJEJbHBIX y4acTKOB 3eMHOH KOpHI, MpO-
SIBAfAIOIEeCss B OTPHLATEIbHOR TeMmmepatype TOpPHHIX MOpPOA H 3a-
K/IIOYeHHBIX B HHX TOJA3€MHBIX BOJ, AJsllieecs HenpephlBHO OT He-
CKOJIBKHX JIET 10 TLICAYeJeTHH M Jlaxke NEecATKOB ThicayeneTnit (rep-
MHH «BeuHasi Mep3J/ioTa» SIBJAfETCH HAPOAHHIM W IO TIOCIeHEero Bpe-
MeHH Haubosee ymorpeGHTesqbHEIM). B ofjactu MHOroserHeil Meps-
JIOTH HaGJI071a10TCsl XapakTepHble (H3HKO-TEONOrHUECKHE SBJICHHS,
OpHrHHaJbHble GopMEl peabeda ¥ 0COOLIE PeXXHM NOBEPXHOCTHHIX H
MOJ3eMHbIX BOJ.

Mepanora, HabaiogaeMas B TNOBEPXHOCTHHIX 4YacTAX 3eMHOH
KOpH, MoOMeT OHITb pasfeneHa Ha 4eThlpeé Pa3HOBHIHOCTH:
1) xkpaTkoBpeMenHasi, 2) ce3oHHas, 3) MHOTOJETHsiA H 4) «BeuHas»,
cyuecrsyiomas cabime 100 ser. B nacrosinee BpemMs mocienHue Ase
Pa3HOBHAHOCTH NPHHATO OOBEAHHATH NOJ OCIIUM TEPMHHOM «MHOIO-
JIeTHAST Mep3joTa», MOoJ KOTOPHM MOHHMAETCs «4acTh Kpuocheps !,
BKJIIOYaloNas B ce6Gs BepXHHE CJIOH 3€MHOH KODBI, XapaKTepH3yloIne-
Csl HaJHYHEeM JIbJa B CJAaraiolMX MX FOpPHbIX NMOPOJax W OTPHUILATEJb-
HOH Temmeparypoii, KOTopas B TeYeHHe MHOTMX JIET H BEKOB MOXKeT
H3MEHAThCS N0 CBOeH BeJHYHHe B CBA3H C H3MEHCHHSIMH reorpaduue-
CKOH cpejlbl H Teo/IOrHYecKHX YCJIOBHH, OCTaBasCh OTPHIATENLHONY
(T1. ®. IIsenos, 1951).

B kpuocdepe 3ak/Ii0ueHH KaK Mep3/kie NOYBH! H MOPOJL (KOTOpLIe
- mpeo6JajfaioT), TaK M MOpPO3HBE, T. €. HMEOUlHe OTPHUATEJBHYIO

TeMnepatypy, Ho He cofep:KallHe Jbjaa. Mecramu BCTpeualoTCs KHI-
KHe NepeoxJiaXKJeHHbIe BOJH ¢ MOBHILEHHOR MHHepaJu3allued.

B JuTeparype [0 CHX MOP MOXHO BCTPETHTH PasNHYHBIE TPAKTOB-
KH BeuHOH MEepaJoThl.

M. H. CyMrus passiBaJ «MepaJiofi MoYBo#, MepP3/biM IPYHTOM HIH
Mep3J0ii MOpPOAOH TaKylo NMOYBY, TPYHT WJIH TOPHYIO MOpPOAY, TeMme-
. paTtypa KOTODOH HHKe HyJ/s; NPH 3TOM COBEPIIEHHO He MpHHHMAeTCs
BO BHHMaHHe, COIEpXKUTCH JH B N0YBE, I'PYHTe HJIH NOPOJE BOMAA M B
KaKoM KOJIHYEeCTBe, HJ/IH €e BOBCE HE COIEpIKHTCH».

4 H. W. Toncruxun pasjuyaer B npefenax Jurocteps Mosc OTpH-
- NaTeNbHBIX TeMnepartyp H Mep3ayio 30Hy Jrrocdepsl (Mepsayio reo-

I Kpuochepa — o6aactb  Xosofa, BKAWOUAKOAA YacTh JHTOC(EpH H UaCTh
armocepsl (0T K PH O ¢ — MO-TPeveckH XOJof, Jield).
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30HY, HJIH KpHOChepy), T. €. TY Y4acTb 3TOrO mosica, KOTopas C/l0KeHa
MHOroJleTHeMep3JbiMH nopoiamu. Ilo ero onpenenenuio, Mepsnas 30-
Ha JHuToc(hephl — 3TO Ta «yYacThb 3eMHOil KOPHI, KOTOpas HaXOIHTCS
MeXJy rOPH30OHTOM Ce30HHOTO OTTAHBAHHS CBepPXy H 06JacThio CTOfi-
KHX ITOJIOJKHTEJbHBIX TEMIIEPATYP CHU3Y H XapaKTePU3yeTCs HaJHUHEM
OTPHLATENbHBIX WJIH HYJEBbIX TeMIEpPaTyp B COBOKYIHOCTH C TBepIOH
tasoit sakmodeHHOH B Hefl BoAbl». MOUIHOCTE Mep3Joi 30HH B OT-
JIebHBIX CTydasx MOKeT GhlTh 3HAUHTEJNEHO MEHBIIEe MOIIHOCTH nosca
OTPHUATEbHBIX TEMIEPaTyp, H NOJ Hel MOryT OHTh BCKPHITH MOA-
Mep3JIOTHEE BOJB, HMeEIOllHe MOJOKHTENbHYIO HJIH OTPHIATEJbHYIO
TeMIepaTypy.

Hasi o61acTH MHOroJIeTHel MepsaJIOTHl XapaKTepHHl CJeAyiollHe
KJIHMaTHYeCKHe OCOGeHHOCTH: aHTHUHKJIOHAJIbHOE COCTOSIHHE aTMocC-
tephl 3uMOIl, OTpHIlATENIbHAA CPE/HEroJ0Bas TeMmmepaTypa BO3/yxa,
CyXHe XOJIOJLHBIE [/HHTE/bHbEe 3HMEI, KOPOTKOE JIETO, Majloe KOJHYe-
CTBO OCaKOB, 0cOBEHHO 3UMOM.

Pekn B o6JacTH MHOTOJIeTHeH MepP3JOTHL OTJHYAIOTCH HH3KHMH
SHAYCHHAMH HAHMEHbLIUHX DAcX0l0B (3HMOH OHH YacTO ‘IpOMep3aroT
IO NIHa), HO B JIETHee BpeMs PacXofl HX Pe3KO yBelHuHBaercd. B yact-
HOCTH, B OJTHOM M3 paiHOB SIKyTHH MOJy/b CTOKa, HECMOTpS HA MOJ-
HOe NpOoMep3aHHe PeyHHIX NOTOKOB, B 2—3 pasa GoJblle, 4eM NpH
TOM e KOJHUecTBE 0Ca/JKOB B IOXKHEIX paloHax. ,9To 00bsACHseTCA
MeHbllIel  [oTepel BJard Ha HCMapeHHe W OTPOMHEIM HAaKOIVIEHHEM
BJIATH 3a 3HMY B BHJleé MHOTOYHCJEHHBIX HaJelei.

HerayGokue noaséMHble BOABI NEPHOAUYECKH NPOMEP3AIOT, MOITO-
MY ISt BOAOCHAGXKeHHsI He06X0IHMO HCIOJIb30BaTh MOA3EMHbIE BOMLL,
3aJieraioline noj mepanoroil. Mcrounnkn B aTHX pafioHax cBoeoGpas-
Hbl, MHOTHE H3 HHX (DYHKIHOHHDYIOT B TeUEHHE ONpeJeNeHHBIX Ce30-
HOB, 4YaCTO MHTPHPYIOT, 06pa3yst 6yrpel u HaJle[l{; HMEIOTCH, OJHAKO,
H CPABHHTEJBHO NOCTOAHHLEIE HCTOYHHKH ¢ GOJbILAM AeGHTOM H Jaxe
C BLICOKOH TeMOepaTypoi BOMHL.

Ilpu ropreIX paboTax Mepa/JOTa HIPAeT ABOSIKYIO POJb; C OLHOH
CTOPOHHI, OHA 3aTpyAHAeT BeleHHe paboT, a ¢ Apyroii, Hepeako obJer-
4aeT, Tak Kak B HEKOTOPHIX C/Iy4asix MO3BOJISIET BECTH IPOXOJIKY rop-
HHIX BHIpaGoTOK Ge3 kpenJienus. MecTaMu BeTpeualoTesi BEHICOKOMUHE-
paju3oBaHHBle BOAB C OTPHUATEIBHOH TeMMepaTypoil, KOTOphie MOTYT
NPOPLIBATECA B INAXTH; ¢ HAMH NPHXOAHTCH BecTH Gopwly. Bypenue
B MEp3JIoTe YCJOXKHSeTCd TeM, YTO BOJA B CKBaXHHAX 3aMep3aeTr H
3axpaTthiBaeT GYpOBOil HHCTPYMEHT; MOITOMY [Jisi TPOMbLIBKH HHOrJAa
HCMOJb3YIOT Harperylo BOJYy WJH paccoJibl. Bce 310 ykasuiBaer Ha
CJIOKHbBIe H PasHooOpasHble 3a/1a4yH, KOTOPbIE CTOAT Mepej HCC/eaoBa-
TeJNAMH IOJA3eMHBIX BOJA 06JacTH MHOrOJeTHell MepaJoThL

HanGosnee kpynuble o6JacTd MHOroJIETHeHl MepaJoTel Npuypode-
HHl K ceBepHOMY noJsywapuio. O6uias miolans cymHd, 3aHATas MHO-
rojieTHei#l MepsJoTOii, cocrasiser okoso 20—259 rteppuTOpHH Bceil
CyWH 3eMHOro mapa (puc. 152).

Hns Coserckoro Coioza H3yUeHHE «BEUHOM» Mep3JOTH HMeeT
OrpOMHOE 3HAaYeHHe, TaK KaK paHOHBI, Tlie B BepxXHell YacTH 3eMHOMH
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Puc. 152. Cxema pacnpocTpaHeHHA MHOroneTHeii MepaaoThl Ha 3emHoM mwape (no H. WM. Toactuxumy)
1 — mepsnas 30Ha; 2 — OCTPOBHAA MEP3AOTa; 3 — OCTPOBA MEP3AOH 30HL, NOCTOBEPHO YCTAHOBACHHHE BAAAH OT IAABHOrO MacCHBA MEP3oTy




KODBI FOCTMOJACTBYIOT OTpHLATEeJIbHblE TeMrnepaTtypbl, 3aHHMAiOT B
CCCP noutn 10 man. kx?, 1. e. 479 Bcell ero TeppHTOPUH; ITO HAH-
Gonee kpynHas rujaporeosornyeckas obaacte CCCP.
CylecrBoBaHHe MHOroJIeTHeil Mep3/I0THl CBA3LIBAGTCH C COBPEMeH-
HEIM CYPOBHIM KOHTHHeHTaJIbHEM KammatoM CuGupn u CepepHoit
Awmepuxn. Kak u3BecTHO, sUMOit 3/lech TFOCNOACTBYeT HH3Kas TeMmIe-
partypa, KoTopas, NMpH He3HAuYHTeJbHOil TOJIIHHE CHErOBOrO NOKPOBA,
o6ycsoBauBaeT riyGokoe mpoMep3aHue mouysbl. Manas o6javyHOCTD
cnocoGCTBYeT CHIBHOMY H3JYYeHHIO,
¢ UTO TAaKXKe MNPHBOJAHT K OXJaxIe-
HHIO TMOYBHl. B pesyabrare orcyT-
CTBHAL BeTPOB 3HMOfl BO3HHKaer
@ TemmepaTypHas HHBepCHs, T. €.
s CKOIJIEHHE B TNOHHMKEHHBIX MecTax
TSIXKEJIOTO H X0JIOJHOTO Bo3yXa. Jle-
? oM TeMmmepaTtypa BO3AyXa MOBHI-
s IIAETCH, HO HH3KHE TeMIepaTypsl
o HOUH YMEHBUIAIOT BJHSHUE YKapKAX
JlHeil Ha OTTAHBaHHE TIOYBHI.
5 Bmecrte ¢ Tem «BeuHas» Mepaio-
4o
4s

Ta SABISETCH PeJHKTOM MpPOILJIOH,
GoJiee XOJIOMHON reosorHyecKkoil amno-
bl A Xd (negHukoBoit). Haxonku tpymos
g e >al5g, BBIMEPIIHX JKHBOTHBIX C COXPaHHB-
Puc. 153. Vamenenne temmneparyphl TGRSR VEARRUI SR
¢ rxyOunol TEJBCTBYIOT O TOM, 4TO MepaJioTa
I— BEPXHAA IpaHHIla MHoronetTHelt Mepano- Cyu"‘eCTBOBaJIa B TO BPEMH’ Kor}la
Thi; 2— rayGaNa cA0d HyAenoll aMnaMTyis  MAMOHTBI H HOCOPOIH HACEJISJIH 5TH
roaosuix Koaebauuit; J — HHKHAL TrpaHHIa
MHOroAeTHEH MepanoT palOHBEI, M YTO OHa CyuieCTByeT
HENPepLIBHO €O BpeMeHH 00paso-
BaHUA JI0 HAlUX fAHeit. ['ny6uHa coBpeMeHHOro JieTHero oTTaHBaHHs
MeHble TVIyOHHBI 3aJieraHdst KPOBJH «BEUHOH» MEp3JoThl.

Ha npeBHOCTh Mep3noTHl yKashbiBaeT H TO, YTO OHA AErpajHpyerT.
Hanpuwmep, B 1837 r. Mepanora cymectBoBaia B r. Mesenn, a B Hame
BpeMsi oHa oTcTynuJia HAa 40 km K cemepy; Takoe e sIBJeHHE HMeer
MecTo B Apyrux mecraX. B SIkyrun HaGniomaercs nosceMecTHOe H HH-
TEHCHBHOE TasiHHe Macc norpebGenHoro Jbga. O gerpajalyi «BeuHO»
MEp3JIOTH CBHIETE/ILCTBYET siBJIeHHEe TAK Ha3biBaeMOro Teé p M OK a p-
cta (obpasosaHue MPOBAJbHLIX 03ep, paspyileHue TopdhsaHLIX GYyrpos
H 1. 1.). [lpana, mepanora AerpagupyeT He BCIOAY, MeCTAMH oOHa
BO3HHKAeT BHOBBL H JlaXe YCHJHBaeTcs.

Herpajauuss MepaloTH YKasblBaeT Ha yMeHblIeHHe «3ara-
COB X0JI0/1a» B TOJIe BeuHoMepaJoro rpyHTa. Hanuuue stux 3anacos,
HAKONHBIIHXCSl OT APEBHHX, Go/iee XOJIOAHBIX BEKOB, MOATBEPKAAeTCs
NMOHHKEHHEeM TeMmIepartypbl HHiKe cJIOfl NOCTOSHHBIX TOMOBBIX TeMIle-
paryp (puc. 153). Ha pa3sutHu Mep3JIOTHl CKa3LIBAeTCS BJIHAHHE ye-
JIOBEYECKOH JIEATe/LHOCTH: BHIPYGKAa JIeCOB, arpoTeXHHUECKHE Mepo-
NIPHSATHSI, CTPOHTENBCTBO 3MaHHIL.
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MoiHocTs MHOTOJIETHEH MEP3JIOThHl B GOJIBIIHHCTBE CJAYYaen H3Me-
psietcsi HecATKaMH MeTpOB, HO B HEKOTOPHIX CeBepHbIX paifonax Cu-
6upH JOCTHTraeT H COTEH METPOB.

Ha mouHocTs B TeMnepaTypy MHOroJieTHefl Mep3JIOTH OKa3biBa-
10T BJHSHHE HE TOJBKO K/HMaTuyecKue ¢akropel. BoJabmiyio poab
HrpaloT re0JIOTHYECKHe U rajiporeosoruueckie ycaosus. 1o [1. @. [Ilge-

' IOBY, YeM MeHbIlle MOIIHOCTh «BEUHOH» Mep3/]0TH, TeM B BoJbliei

CTeNeHH CKa3hIBACTCS Ha ee TeMICpaType BJHSHHE TOJOXKHTEJbHBIX
TEeMIepaTyp MOACTHIAIOIIHX FOPHHIX NOPOJ H HaXOASMIMXCH B IBHMKe-
HHH NMOJAMEP3JOTHBIX BOI.

B 3aBHCHMOCTH OT COOTHOIUEHHS TEMNEPaTyp BO3AyXa H «BEUHO» Meps/oTh,
I1, ©. Illenos BueasieT TPH THNA THAPOTEOJOTHYECKHX paflOHOB.

1. Pafionsl, XapakTepH3ylOllHecs 3ajeraHHeM NOAMEP3NOTHHIX BOX 3HAYH-
TeJbHO HHXKe TMONOMBLH BEUHOR MepsJOTH H HAXOAAIIHXCA B COCTOAHHHM TOKOS
HIH MeJJIeHHOrO ABHXKeHHS. TeMmMnepaTypa «BeuHOi» Mep3loThl TaKHX pPaHOHOB
npaMepHO Ha 2—2,5° Bhille CpPeJHeTONOBOH TeMNepaTypul Bo3ayxa. [eoTepMuue-
cKkas crynens 30—50 s/zpad.

2. PalioHsl ¢ HaJHYHEM NOAMEDP3JOTHEIX BOL H BOCXOLSIMIHX HCTOYRHKOB, TMpH-
YPOUEHHHX K 30HAM HHTEHCHBHOH CKIaJAYaTOCTH H H3BEPKEHHHX mopoa. Temme-
paTypa «BeuHOfi» Mep3ioThl Ha 3—8° (a wHoraa m Goablle) BEINE CpegHErofoBof
TemnepaTyps Bo3nyxa. [eotepmuueckas crynems 25—30 s/zpad.

3. Paiionm, nmpeacTaBiasiomue co0Gof raaBHeIM 00pa3oM y4acTKH Iiathopm
co cnabuiM pasBHTHEM H3BepKeHHHX mnopox. IToxseMHBle BOAEI CHJILHO MHHEpa-
JIH30BAHLI H HAaXONATCH B COCTOSIHWH NOKOS HIH 33aMeIJIeHHOTO ABH¥KeHHS. TeM-
nepaTypa <«BeuHOA» Mep3JOTH OTHOCHTEJbHO OJH3Ka K CpENHerojl0BOf TeMnepa-
Type BO3nyxa. ['eotepMuueckasi crynens 100—130 m/zpad.

BOl'IpOC 0 3aBHCHMOCTH MOIIHOCTH MHOrOJeTHeH MEpP3JO0TH OT
APEBHETO OJIeJIeHEeHHs CIle HEeAOCTAaTOYHO BLIICHEH, XOTH CBHA3b oépa-
30BaHHS BEUHOH MEP3JO0THL C GoJiee CYPOBBIMH KJHMATHYECKHMH 3I10-
XaMH HeCOMHEHHA. METEOPOJIOI‘HHECKHE VCJI0OBHA 3THX 3M0X OTHACTH
HallOMHHAaJH COBPeMEHHBI€, HO 3HMHHE TEMIOepaTyphl 6I:IJIH, BepodT-
HO, BeCbMa HH3KHMH, a CHEroBoH NNOKPOB MaJOMOIIHBIM, H B DE3YJIb-
TaTe 3TOro InpoHCXOAHJIO I"JIyﬁOKOE NpOMEpP3aHHE NOYBLI H 06]333033-
HHe HaJienedl. JlemHHKH ropHEIX obJacTell MecTaMi BBIXOIHJH Ha OK-
PaHHHl PaBHHH.

H. I1. Tepacumor u K. K. MapKkoB cuHTalOT, YTO «/I€AHHKOBHIE IO-
KPOBHl H Mep3JoTa — aHTaroHucTthl». Ho HMeloTcss M HHBle mpenmno-
Jaoxenus. Hanpumep, I1. @. Illsenos ykaseiBaet, 40 B paiione Bep-
XOHHCKa, rie, NOBHAHMOMY, MaTePHKOBOIO OJIEACHEHHA HE 6I:|UIO, MOIII-
HOCTbL BEUHOH ME€pP3JIOTHEL MEHbIIE, YeM B AM}IEDME, rme GBLIO IIOKpOB--
HO€E oJieJIeHeHHE.

Jlasi OKOHYATeIbHOrO paspelleHus Bompoca 06 o6pa3pBaHHH «Bed-
Hofi» MepaJIoTH TpebyeTcsd TIIATeJbHBIH aHAMH3 3TOTO ABJEHHA C yue-
TOM H3MEHEHHH TEMIICPATyp B TCUYEHHE YETBEPTHYHOrO BPEMEHH.

OcHoBHBbIE THNBI NOA3EMHBIX BOJ, 001aCTH
MHOroJIeTHEH MEP3J0THI

IToxsemuble Boabl 06JaCTH MHOTOJETHEH~MEP3JOTH, 110 mpej-
aoxennio H. W. ToacruxmHa, MoXHO pa3GuTe Ha TpH Ka-
TErOpHH:
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1. HanmepanoThble BOJBI, 3aJeraioulde Haj . TOJIIEH MHOroJjer-
Heil Mep3soTH. BeuHoMepanas Tosmla CAYKHT M/ HHX Kak OBl BOJO-
YIIOpOM.

2. MeXMep3JIOTHEE BOJIbI, 3aKJIOYeHHbIe BHYTPH TOJILH MHOTO-
JeTHell MepaJjoThl. DTH BOJAL MOTYT HAaXOAMTbCA M B TBEPAOH, H B

KHIKOI ase. °
3. TToamepaoTHEIE BOAHI, 3aJleTAIOIIHE HHXKe TOJIIIH MHOTOJIETHEN!

Mep3JIOTHL. ) i i .
Bogpl Bcex 3THX TpeX KaTeropHit B TOH HJIH HHOH Mepe cBA3aHBI

MeXay coGoii.
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Puc. 154. Pa3HoBHIHOCTH HAaAMEP3NOTHHIX BOJX

A — HazMepanoTHLIE BOALI MPOMOPOIKEHHl UeAHKOM; B — Haameps-

JIOTHBIE BOALI MPOMOpPOXNKEHbl HaCTHUHO; B — 3HMHee mpoMepaatne

He PachpocTPAHMAOCH A0 HAAMEP3AOTHLIX BOA; I° — HepacTassuias

Ce30HHAR MEpP3N0Ta PACCAOHAE HAAMEP3NOTHLIE BOLBI HA ABAa fpyca

(I—II): 1 — cesonnas meparota; 2 — ,Beunas” Mepsnota; J— Bo-
AOHOCHAS YACThL CAOH

I/

Kpome Toro, B 30He aspallHH BcTpeuaercsd BepPXOBO/JKa, IpHYpoO-
YeHHasl K OTAEJbHBEIM JIHH3aM BOLOYNOPHBEIX NMOPOJ, 4 TaKikKe NOYBEH-
Hble H GOJIOTHEIE BOZHL.

HapamepasoTHele BOABL. DTH BO/ABI 0GEIYHO MPHYPOUEHE K OTPHIA-
TeJbHEIM (opMaM pelbeda H K MHPOKHM IJIOCKHM BOAOPa3/eNbHBIM
NPOCTPAaHCTBAM, pexe — K NMOJOTHM CKJIOHAM. B GOJbIIHHCTBE CJIy-
YaeB OHH 3aKJIOUeHbl B YeTBePTHUHBIX OT/IOKeHUsX. PasHOBHAHOCTH
HaJMep3JOTHEIX BOJ NpeAcTaBleHul Ha pHuc. 154.

BepxHuil cjoif rpyHTa, B KOTOPOM MNPOHCXOAHT cMeHa (as BOJH
B TeUEHHE TOJOBOrO UHKJIA, HOCHT HAa3BaHHE N EeSITEeJAbHOTO
cJ1 0 s1. MOIIHOCTD A@ATeIbHOro CJOS B PA3JHUHLIX paifoHax pasind-
Ha H 3aBHCHT OT reorpauueckoro NoJIOXKeHHs yJacTKa H OT Xapak-
Tepa MoYB H nopof. Uem BiaxHee TPYHTH, uem GoJbiie B HAX JbAa,
TeM GoJibllee KOJHYECTBO Temuia TpeGyercs AJas ero orranBaHus. Co-
OTBeTCTBEHHO, IJIsl IPOMeP3aHus BJaKHOro rpyHTa TpeGyercs BO MHO-
ro pas GoJbluee KOJNHYECTBO XOJ0OAa, yeM Ads cyxoro. OGHuYHO 3TO
KoJsiyecTBo cocraasier ot 20 no 50 mannx dpuropuii ! Ha 1 cu® npo-
Mep3alollero BJazKHOTO rpyHTa npoTus | Mauol ¢puropun Ha 1 cm®
cyxoro rpyara. CienoBaTtenbHO, YBJIaXKHEHHE TOPOJ TOPMO3HT IPO-
HeCCHl Ce30HHOTO TpOMEp3aHHsi MW CEe30HHOTO OTTAHBAHHA [OYBO-
TPYHTOB.

! @puropust — egHAHNA X0J0Aa, 00paTHAsi KAaJODHH — e/MHHIE Temja,
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B npenenax AEATENbHOTO CJIOf YacTh TeMJd, NMOCTYNAOWero mnpu
HarpeBaHHH 3EMHOIl MOBEPXHOCTH, pacxojyercs Ha mpeBpalleHHe
JbJla B XKHAKoe cocTofgHre. Hao6opor, npu saMep3aHuH BOALI, 3aKJII0-
YeHHOI B MOpofax 3TOro CJos, 4acTh Temja oceobommaercsa. Takum
o6pa3oM, B 3TOM CJIOe MPOHCXOJHT 3aTyXaHHE TEMNEPATYyPHHX KoJje-
Gauufi U cosjzaercsl TAK HasbiBaeMas HyJieBa s 3aBecC a, Npendr-
CTBYIOLAsT NPOHHKHOBEHHIO TeMMepaTypHbX KosieGaHHil Ha rayGuHy.
B cBs3H ¢ 3THM MOSAIC IIOCTOSTHHBIX TEMIEPATYP HA YBAAXKHEHHLIX yua-
CTKax B paliOHaX «BeuHOH» MepaJIOTH pacroJiaraercsi MeHee ryy6oKo
[0 CPaBHEHHIO C BHEMep3JIOTHHIMH palioHAMH.
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Puc. 155. lonosoit xon tepmonsonaerst 0° H pexHM Hall-
mepanoTHeXx Box (mo H. M. Toactuxumy)

] — soHa a3PANHH ¢ NMOAOKHTEALHOA TemnepaTypoil; 2 — 30Ha HacHule-
HHS; 3 — nmepeoxAax<ieHHas Muakad (asa HAIMepP3NOTHBIX Boa; 4 — 30-
Ha a3palHH C OTPHUATeALHOA Temmepatypoil; & — Tuepaas ¢asa nam-
Mep3JoTHHIX BOA; 6 — Mepsaaad 30Ha; 7 — xpupas ceofoaworo ypuBHE
BOAM; 8— KpPHBas#d W3MeHEHHA YPOBHE BOAW B MpOIeECCe NpPOMep3anug
BOAOHOCHOTO TOPH30OHTAa (MOA HAMOpOM). @ — NeRTeAbHMHA CAOR;
6 — Mep3naf 30HA; 8 — MOABEM YPOBHA BOAHW B CBA3H C BHOAleHHeM
OCAJIKOB; 2 — NOABEM YPOBHA (HAMOpa) BOXIM B CBH3H C MpoMep3aHHeM
BOAOHOCHOT0 TOPH3OHTA

* TeMnepaTypHHHA peXXHUM JeATeIbHOrO CJ0S H NPHYPOYEHHHIX K He-
My HaIMepaJOTHHIX BOJ TECHO CBA3aH C XOJOM Ce30HHOro npomepsa-
gAs # orrauBaHus. Ha rpaduxe Tepmonsomner (puc. 155) BuaHo, 9TO
OTTauBaHKe JeATeJbHOr0 cJosi HauuHaercss B ampene. ITocko/bKy
HaJIMep3JI0THBe BOJLI 3aJeraioT Ha riy6une npumepso 0,5 x or mo-
BEPXHOCTH, HAUaJI0 MX OTTAHBaHHs OTHOCHTCHA K cepennne mas. Ham-
Gosblefl TiyGHHBL OTTAHBAHHE JOCTHraeT B OKTAOpe, HO B 3TOM XKe
Mecsille HaUHHAETCA NMpoMep3aHue AeaTesbHOro caos ceepxy. C Hava-
Ja #exkabpsa cBeGOAHLIA HaJAMep3JOTHHH TOPH3OHT MEPeXoNHT B Ha-
nopHelfi. B sHBape—Mapre npomepsaHue HAesiTeJILHOTO CJIOS JOCTH-
raeT CBOEro MakcHMyMa.

Hapamepanoruele Boabl, GyfydH OrpaHHYeHBEl CHH3Y «BEUHOMH» Meps-
JI0TOH, a CBepXy TOPH30HTOM CE30HHOrO NpoMep3aHHs, IPH 3aMep3a-
HHH, YBeJHuYHBasicb B 00beMe, Pa3BHBAIOT 3HAUHTEJNbHOE JaBJeHiue.
Tox BAWSHHEM 3TOr0 IaBJEHHS JesATeNbHbIH CJI0il, B MeCTax HaHMeHb-
IIero CONpOTHBJIEHHS NPHMNOAHUMAETCA H Bbmqulae'rca, o6pasys Tak
Ha3blBaeMbIH HaJneZHB U 6yrop.
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» [TpomexyTOK BpeMeHH C MOMEHTa OKOHYATEeJbHOro MpOMep3aHus
AeATeJIbHOMO CJI0s1 [0 BECEHHEro CHeroTasiHusg HasbIBaeTCsd KP U T H-
YeCKHM BOLZHBM MePHOZOM, TaK Kak B 310 BpeMs NpeKpa-
[iaercs CBA3b HaaMEpP3JOTHRIX BOJ C 60JIEE FJ'IyﬁOKPIMH BO/TOHOCHBIMH
FOPHZOHTaAMH. € HacTyIWIeHHeM BeCHBbl NMPOHCXOHOHT OTTauBaHHe Jes-
TEJBHOrO CJI0s, H CEfI3b HAL- H NOAMEP3JIOTHHEIX BOJ BOCCTAHABJIH-
BaeTCH.
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Puc. 156. Fpauk 3aGafikanbCckoro THna pekHMa HAAMEP3JTOTHHEIX BOX
(no A. W. Ednmony)
11— KpHBasl MeCAYHHX TCMNEpPATYpP BO3AYyXa; 2 — KpHuBas BTMDC¢EPHHX ocankoe; 3 — sona oTpHIOa-

TEJALHLIX TEMNEPATYp, OrpaHHYCHHAS HY/Jepof M3oTepMOft rpyuta; 4 — KpHBhle KoaeGaHui ypoBHR
HaIMEP3NOTHHX BOL B CKBAXKHHAX

A. U. EbumoB npeisaraer BhAeAATb 0coOblid THN pexumMa Haj-
Mep3JOTHBIX BOJ — «3a0aliKaJbCKHii», KOTOpLIH OTJHYAeTCs NOSBJE-
HHEM Hamopa B HaJMep3JI0THOM BOAOHOCHOM FOPH30OHTE B MEPHOJ TJIy-
Gokoro sHMHEro nmpomepsaHus (puc. 156).

Hapmepanoruble Boasl GoJbluell yacThio ¢j1abo MHHEpaJH30BaHhI,
TaK KaK OCHOBHBLIM HCTOUHHKOM HX NHTAHHA SIBJASIOTCS aTMOC(epHbIe
ocanku. Bepxosoaxa oOuMHO Gorata OpraHHUYECKHMH BellecTBAMH,
TYMYCOBBIMH KHCJIOTAaMH, KucaopoioM; pH paBen 7 unum mesblue 7.
Toabko B I0XHBIX paiioHaX pacnpocTpaHEHHS BEYHOH MepaJsoThl, Ha
JHe GEeCCTOYHBIX KOTJIOBHH, HaJMEP3/J0THEE BOABl MECTAMH JOBOJBHO
CHJIBHO MHHepalu30BaHblL. B caHHTApPHO-THTHEHHYECKOM OTHOUIEHHH
HaJIMep3/JOTHEIE BOJH He BCerAa SIBIAIOTCH yIOBJETBOPHTEJNbHEIMH,

Mexmepanoruble Boasl, K mexmepsnotHeim somam H. U. Toa-
CTHXHH OTHOCHT BOJH KakK B JKHIKOH (hase, TaK H B TBePJOH, T. €. NOJ-
3eMHBIE JIb/IEI H BpeMeHHO 3aKOHCePBHPOBaHHLIe MHOroJeTHell Mepa-
JIOTOH BOJIOHOCHbIE FOPHU30HTHL. [loJ3eMHBIE JIbABI 3a/eraioT B BHIE
cBoeo0pasHoil MOHOMMHEpaJIbHOH ropHOHl MOPOAEl, 06pasys JeLsHbe
CJIOH, JIHH3HEI, XKHJIBI H HeGO/IbILINe IPOC/IOHKH, HJIH B BHIe KPHCTAJIH-

312



KOB JibjJld B NOpax H TpellHHKaX OCaAOYHLIX H H3BEPMEeHHbIX I‘OPHHK
HOpOX.

Jnsi mojseMHHEIX JbI0OB HauGojee yaoGHa KJacCH(pHKalus, mpen-
aoxennas M. M. Cymrusniv:

1. TlorpeGenusie abasl, 06pa3oBaBIIHecs Ha AHEBHOH NOBEPXHOCTH
H 3aTeM y¥Ke IONaBllHe B TOJILY TPYHTOB.

2. Jlenanble Macchl, MPOHCIIEAIIHE OT 3aMep3aHUs BOJH B caMOM
rpyHrTe.

3. Cy6uuMallHOHHEIR JieJ, KOTOphli Moxer o6pas3oBartbes MO CXe-
Me sed — nap — aed.

4, Jlen, o6pasoBaBIUHiicS ABYMsl MM HECKOJNbKHMH M3 OMHCaH-
HEIX BHIIIE CIOCOOOB.

/ ,,.,.:{f!o
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Puc, 157. PasHOBHIHOCTH MEXMep3NOTHEIX BOJ,

1 — nesteapHbit caof; 2 — TaaukH; 3 — Jen; 4 — Mep3Aas 30HA. @ — CJAOH, NEHTH; O — JAWH3BI;
8 — TpyOnbi; 2 — rueana; 0 — WITOKH; € — JKHABI; HC — CAOHCTAS MEP3/I0Ta; 3 — 03EPO BHTAHBAHHMS
MCKONaeMblX JbAOB, NOJ HHM — NMONOSEPHLIT TAalHK: 4 — OCTPOB MEP3NOThl; K — rHe3A0Basf, HAW
JKH30Bad, MEP3JOTA; 4 — OKHO TaJHKA; M — MCEBIOOCTPOB TAJHKA; ¥ — MOAMEP3JOTHBIE BOb;
0 — THIPOAAKKOAMT

B ornmune oT HaAMEP3JIOTHHIX BOJ, A5 KOTOPHIX XapakTepHa ce-
30HHAM CMEeHa KUIKOH u TBeprol (a3 B JeATe/IbHOM CJI0e, MeXMaD3-
JIOTHEIE BOJB HAXONATEA B OTHOCHTENBHO YCTOHYMBOM COCTOSIHMM. 3a-
MeTHas cMeHa (a3 MPOMCXOAMT JHIIL B TEYeHHE MHOTOBEKOBOTo Ie-
pHona H 0OYCJOBJHBAeTCsS TEM, UTO MEKAY JKHAKOH W TBepaoit da-
3aMH B Mep3/0Te NPOHCXONHT HeNpephIBHBIH TemIooOMeH, cosmaio-
AN IHHAMHYECKOe paBHOBeCHe 800a — Ae0. B «X0/N0MHbBIE» NMEepPHOIL
yBe/JHYHBAETCA Macca MepaJhbIX NOpoJ, B «TerJikie», HaoGopoT, Mpo-
HCXOJIMT paspacTanHe He 3aXBayeHHBIX MeP3JIOTOl yIacTKOB — T a JI H-
K 0B. TaquKi cayxKaT KaHanaMmH, CBA3YIOUMMH Hal- W MOAMEpP3JoT-
HEe BOJBI, M MyTAMH, IO KOTOPHIM IPOHCXOAHT NHTAHHE MOCJEIHHX
arMocepHBIMH OCaLKaMH.

Boabimas gacte MeXMep3NOTHHIX BOA HAXOIHTCS B JKHIKOM CO-
CTOSIHHA H OTIHYaercsl MOABHAKHOCTBIO. [lo THUNMy ABMXKeHHs Heo6Xo-
JIHMO Pas/iMyaTE HHUCXOASIIHE MEXMep3TOTHHE BOJABI H BOCXOJSIINE,
MOAHUMAIOIHECS ¢ HHXKHell MOBEPXHOCTH MEp3Joro MaccuBa Ha I0-
BepXHOCTh 3€MJIH H MHTAIOLIHECH 33 CYET I10/IMEP3JNOTHEIX.

PasHoo6pasuble (opMBL 3aJleraHdss MeXMEP3JOTHBIX BOJ Cpei
BEYHOMEP3JOfi ToMmM (MJIacTOBble BOAHIL, JKHJAbHBEIE H T. 1.) H306pa-
MeHbl Ha pHe. 187. .

Monmepsnorhsie Bojbl. Bee BoABI, 3ajleraioniye NOK Mep3ioi To-
el HashIBAOTCH NOAMEP3JOTHEIMH. Cpeld HMR MOXKHO BCTDETHTb
IPYHTOBbIE BOJIEI YETBEPTHUHHIX OTJIOKEHHH, CPelN KOTOphIX HanboJib-
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mee NpakTHYeCKoe 3HaueHHe HMEIOT BO/BI JPeBHeasIIOBHANbHBIX OT-
JIOXKeHHH, TPEeLIMHHBIE H TPelllHHHO-KapCTOBble BOJLI BEpXHEH uyacTH
KODEHHHBIX TOpPOJ, a TaKkKe apre3naHckue BoAsl. Hampumep, 8 fkyT-
CKOM apre3uaHckoM OacceiiHe, urpaiomeM 6oJbIIYI0 POJb B BOZOCHAG-
JKEHHH TODONOB M CeJIeHHH, BOJa BCKPBITA B TOJIE HHMKHEIOPCKHX
NeCYaHHKOB MO 215-MeTPOBEIM CJI0EM «BEYHOH» MEpP3JIOTHI.

-

EH2 E23 ———4

Puc. 158. 3aneranue noiMeps3nOTHHIX aJMIOBHAABHLIX BONL B JIOJAHHE
MEDHIHOHANBHOTO NMPOCTHPAHHA

I — annoBHaNbHbIE OTAOKeHus; 2 — KOpeHHLIe CKAaJAbHLIE TOpOAbl; 3 — mepaaora;
4= YposeHbL NMOAIEMHBIX BOJIL &

Jl1st mOAMep3JNIOTHHIX BOJ XapaKTepHO OTCYTCTBHe TBeploii (azh
80K — ybna. OGEIYHO 3TH BOAL 06/1a7a10T HAMOPOM H TPH BCKPHI-
THH CKBa)XHHaMH uacTo (ouTtauupyior. Ilo xapakrepy saneraHus H
YCIOBHAM ILMPKYJIALHH OHH He OTJIHYAIOTCA OT MON3EMHBIX BOJX BHe-
MEep3JIOTHBIX PaiOHOB, HO YCJOBHSI MX MHTAHHSl M CTOKA 3HAUMTE/LHO
MeHee 6J1arONPHATHHL

Tunuunasi cxema saleraHus MOAMEP3JIOTHHIX BOJ B JOJHHAX PeK
nokasaHa Ha puc. 158. Ha 3roil cxeme BHAHO, YTO B JOJHHE MEPHIHO-
HaJILHOTO MPOCTHPAHHA MEP3J0Ta PACroJIoxKeHa cHMMeTpuuHo. B ox-
HOM GOpTY IOJHHBI NMOAMEP3JIOTHbIE BOJBI HMEIOT HAMOp, B APYroM ——
cBOGOIHYIO TOBEPXHOCTb.

ITokasaTeIiMH HAJHYHA TOAMEP3JOTHEIX BOA MOTYT CJIYXKHTB
NOCTOSIHHBIE HCTOYHHKH, NpofoJKalouiie (QYHKUHOHHPOBATb B Ile-
pHOJB! HauGOJBIIETO NPOMEP3aHHS, T. €. B KOHIE 3HMBI.

Hanenn

B pesyabrare (pH3NKO-MeXaHHYECKHX MPOLECCOB, COBEPINAMOIIMX-
¢ BO BpeMsi NpOMep3aHus TpyHTa, o6pasyloTca Gyrpel MyyeHHs, CBH-
3aHHble C MHrpalHeii BOAK B TOpHBIX nopoaax. Besi cosokynHoCTb
IPOLIECCOB: 3aMep3aHHe TPyHTa M YacTH BOJbI, MHTpauusi BOJBI, 06-
pasoBaHHe GyrpoB, pacTpecKHBaHHe MX, H3/HBaHHE BOJHI M ee 3a-
Mep3aHHe, HashIBaeTCl HaJe[iHBIM IPOIECCOM, a pesyJbTar 3fo-
ro NpOLECcCa — HaJIeHEIM SABJEHHeM HJH TpocTo HaJJe b0
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(M. . Cymrun). H. M. To/cTHXHH Ha3piBaeT Hajle[blo «/IesHOoe Te-
JI0, SIBASIONIEeCs NPOAYKTOM 3aMep3atus MPHPOJHOI MOBepPXHOCTHOM

HJIH TIOA3eMHOH BOJBI, H3JHBIIefiCs
Ha TIOBEPXHOCTD JIbjla, CHEra, 3eMJIH
I B TNpefesiax JesiTesJbHOro cJos
B pe3yJabTaTe IpOMep3aHHs TOro
BOJIOHOCHOTO TpakKTa, TO KOTO-
poMy oOBYHO 3Ta BOJA IHPKY-
JIHPYET».

Hanenu moryt 6LIThb HaseMHBIE
# noxseMuble. C TOYKH 3peHHS MpO-
HCXOXIEHHT - PasJHyaloT HaJelH
PeYHBIX BOJ, MOJ3eMHBIX BOJ (KJio-
yeBble M IPYHTOBBIE) H CMelIaHHbIE
(peuneix u moazemublx BOj). Ilo
OTHOILIEHHI0 K peibedy — Haleau
TaJbBEroB, TEPPac, CKJOHOB, BOJO-
pasjielbHEIX  TIPOCTPAHCTB, O0OpHI-
BOB, HCKYCCTBEHHHIX BHIPabOTOK.
[To AMUTETLHOCTH CBOETO CYIIECTBO-
BaHH HajeqH OBIBAIOT OJHOJET-
HHEe, WJIH Ce30HHBle (K HHM OTHO-
curcsl OOJBIIMHCTBO HaJgeneh), H
MHOTOJIETHHE, pa3BHBAlOLIHeCH He-
MpepLBHO B TEUEHHE Ps/a JET.

Haneau mMoryT cJ1y>KHTb MOHCKO-
BLIMH MPH3HAKAMH Ha TIOA3E€MHBIE
BOJIbI H IIPH CbeMKaX MOJKHBI Ha-
HOCHTBbCA Ha KapTy.

XapaKkTepHBIM THIOM MHOTOJIET-
HHX TIOJI3eMHBIX HaJefell SIBISIOTCS
TH/IPOJIaKKOJMHTHL (puc. 159), mpen-
cTapjeHHble GyrpaMu BHICOTOH [0
10—30 # (a uHOrma u Gosee) wu
guamerpom nouts jgo 100 x. B dxy-
THH HX Ha3hIBAIOT «OYJryHHAXaM@».
Opua 3 Takux «GYJATYHHSIXOB»
uzobpaxen Ha puc. 160.

[Tlon BausHuem Temna B nmpomecce
CBOEro  pocTa  THAPOJAKKOJHTHI
MeJJIEHHO pa3pyllaioTcs, pacTpecKn-
BAalOTCA H YaCTHYHO NPOCEAT.
O6pasyiomasics BOPOHKA HEPEIKo
3anonnsercs Bofoi. M30kTOK BOIK
4acTo - NMepenupBaercs uepe3 Kpat
BOPOHKH, B Pe3yJbTaTe 4ero BO3HH-
KalT ABJEHHS Tepmokapcra. Hawn-
foJblllee  KOJHYECTBO HaJiejell,
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Puc. 159. Cxema crpoenus rugposaxkosnta — 6yrpa nydenna (no H. M. O6uauny)
1 — topdpsmncTan nousa; 2 — JAen; 3 — FAMHHCTHA necok; 4 — rajeydHK C TAMHMCTHM TeCKOM; 5 — BO3anyX; 6 — Boaa; 7 — rafeunuK
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KaK M HCTOUHHKOB, HAXOJHUTCA HA KOMKHBIX, IOr0-BOCTOMHEIX H I0r0-3a-
NagHbIX CKJAOHAX BO3BLINIEHHOCTEH, rje HMeloTcs HaubGdabliMe BO3-
MOZKHOCTH Ul IPOTAHBaHHS H BHIXOAA MOA3EMHHEIX BOJ,

Tak kak Hajefd BLI3LIBAIOT KaTacTpotuuecKie SIBJIEHHS, B 4acT-
HOCTH nedopMaulHH 3[AaHHH, JOPOr H KeNe3HOAOPOKHHIX myTefl, cos-
JalOT creluajbHble «Mep3JOTHblE I[0sCa», KOTOpHE MpeACTaBJISAIOT
co60ii KaHABHI V1A MPOMOPAXKHBAHHS IPYHTOB C IEJbIO MepeMelleHHs
HaJelu B APYroe MecTo.

Puc. 160. I'upponakkonut-,6yaryunax® B flkyrun (poro A. M. Edumosa)

Cpenu HaseMHBIX Hajefel cJefyeT pasjHuath: 1) Hajeqd, HMeO-
l[He XapaKTep IOKPOBOB, 3aJ/eraioliie Ha OTHOCHTEJIbHO POBHOH IIO-
BEPXHOCTH; 2) NOTOKHM, 3ajleraiolide Ha CKJAOHAX H Ha JHe MOJHH,
HMeollHe YAJHHeHHYI0 (popMy, 4acTO NHTAIoIHECsS BOAOH KPYMHBIX
BOCXOAAIIMX HCTOYHHKOB; J) BHCAYHE HaJefiH — Hajleld KPYTHIX
CKJIOHOB (KacKajJHble HaJemH, JeAsHble CTAaJakTHTH H T. 1.). Kak
npasuJio, opma Hajeau OTpaxKaer Xapakrep peabeda, HO ee 0co-
GEHHOCTBIO SABJISICTCS HEKOTOPOEe BO3BbILLEHHE, SBJSIOLLEeCS LUEHTPOM
HaneneoOpasosanus. [lo pasmepam HaJeflH MOTyT ObITb CAMBIMH pas-
JHYHBIMH, HayuHas 0T HeOOJbIIMX «MEeLalhOHOB» JIbJA IJIOLIAALIO
meHee 100 ? u KOHYas OrPDOMHBIMH HaJIeJIHBIMH IOJSIMH IVIOLIAABIO
Gosiee 1 000 000 ”. .

Ilpu rugporeoiorHyeckux HCC/eOBAHHSX BCE NMpPOABIEHHs Hajlel-
Horo mpouecca (Oyrpbl, THIPOJAKKONJIHTH, H T. A.) AOJMKHEI TLId-
1eJIbBHO H3y4YaTbCsd H H3MepsTbcA AJs YCTAaHOBJEHHS o0ObeMa H3JdB-
HIeHCs BOJKI, MO KOTOPOMY MOXKHO CYAHTb O 3UMHEM peXHMe HCTOY-
HHKa.




Frarasa 19

MHUHEPAJIBHBIE BOJ1bI
IMoustHe 0 MUHEpPAIbLHBIX BOAAX

MuHepanbHBMH BOJAaMH HasbBaloTca BOAL, 20janaio-
11He GHOJIOTHUeCKH aKTHBHBIMH CBOHCTBAMH M OKashlBalollue (HaHO-
JIOTHUECKOe BO3JIeiCTBHE Ha Ye/JOBeYeCKHH OPraHu3M BCJEACTBHE [O-
BBIIIEYHOTO COAEPIKAHHS XHMHUECKHX KOMIIOHEHTOB (B TOM YHCJe pa-
JIHOAKTHBHHIX), OPraHHYeCKHX BellecTB, rasoB, HJH BCJeICTBHe [IO-
BhilIEHHOH TeMNepaTypbl. OTH BOJAE MHPOKO NPHMEHAIOTCS B KypOpT-
HO-CAHATOPHOM JleJie H OTHOCATCA K BOJAaM JiedeGHOro suauenus. [lo
npepnoxenuio B. M. Beprajackoro, Bonel ¢ ofulefi MHHepaJinsanueli
Gonee 1 2/2 (0,1%) HasbBaiOT TakKe MHHEPAJIbLHLIMH HJH, €CIH OHH
HE HMEIOT JieueGHOro 3HAUEHHS, — MHHEPAJU30BAHHBLIMH, A BOABl C
o6mell MuHepannsanuei Gosee 50 2/2 (5% ) — pacconamu. Paccossl
HCTIOJIB3YIOTCS JJIs1 IOBEIYH COJlelf B XHMHYECKHX 3JieMeHTOB (GpoMma,
HOJa, pPafua H AP.) H OTHOCHATCS K BOZAM NPOMBINLIEHHOrO 3HAYEHMs..
Ouenka Boj JieueGHOrO M MPOMBILLIEHHOrO 3HaueHHs TpeSyer Tuia-
TEJIHOTO M3YyYeHHsl HX COCTaBa.

s oTHeceHHs MOA3EMHBIX BOJ K KaTeropHH MHHEPaNbHLIX (Je-
4eOHBIX) MOXKHO MOJb30BaTheA Tabm. 46. OQHAKO ClefyeT Y4HTHIBATS,

Ta6anna 46
Huxunit npenea
rpar:::lel.‘l:aﬂohéeﬂ(ﬂ}' JUI HAUMEeHOBaHHuA
MHHEPAILHLIX BOIL | HapmeHoBaHHe
Komnonentsi Mnﬁgggg;mﬁ 10 XdPAKTEPHOMY |yupepadbHbIX BOA
KOMITOHEHTY
B2mHa la
¥raexucaora ceob. 0,250 0,750 Vrnekuciasie
Ceposojiopoj o6Lni 0,001 0,010 CepoBonopoj-
Hble (cyabhui-
Jmananua paaua (B enu- . HblE)

Hunax Maxe) 3,5 ME 10 ‘ME PajnonoBsie
Jluruii 0,001 0,005 Jlurnessie
JKeanezo 0,001 0,010 HKenesucrre
MBIBbAK 0 0001 0,001 MEIbSKOBH-

¢ . CThble
Bpowm 0,005 0,025 Gpomucreie
Hox 0,001 0,010 Honncroie
Panuit <Jp—H >10~1 Paanessie
Mera6opuaa Kuciaora 0,005 0,050 Bopubie
Kpesuesas kucnora 0,025 0,075 Kpemuucreie
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YTO NpHUBENEHHbIE B Hell HOPMBI ABJAAIOTCA YCJAOBHBIMH, TaK Kak pes-
KOW rpaHH MexAy NpecHhIMH M MHHepaJbHBIMH BOJLAMH HET; MHOTHe
BOJH JIeueGHOro 3HAYEHHs] HMEIOT BechMa clabyio MHHepaJH3aLHic,
a HOPMEI COZEPIKAHMSA OT/AEJNbHLIX KOMIOHEHTOB, MO3BOJSIONIIE HA3LI-
BaTh BOJLI CIEIHaJbHBIM HaHMEHOBAHHEM: XKeJe3HCThle, JIHTHEBHE,
HOJIACTBIE M T. M., TPeOYIOT 3KCNepHMeHTaJbHOH npoBepkH. ITostomy
B nepeoM cros6ie TabJHIBl OKA3aHbl HHXKHHE NPe/ieJibl, KOTOPLIe Mo-
3BOJISIOT BBIIENSATH BOABL, yKe HauHHAIOLIHe OTJIHYaThCHd 0 CBOHM
CBOHCTBAM OT NPECHHIX BOZ.

OGmas MHHepaJH3allHsl MHHEPaJbHBIX BOJ MOXKeT GHITh BechbMa
pasnuyHoii. B HEKOTOpHIX cayuasx oHa cocrasaser MeHee 0,5 2/a.
Bogul ¢ o6meit munepaausanuei or 0,5 1o 1 2/4, naxe He cogepxKanize
crieuM(pUIecKHX 3JIeMEHTOB, NPHBEIEHHHX B Tabua. 46, sBaaioTca me-
PEXOAHBIMH OT NPECHBIX K MHHEPaJbHLIM, a4 MHHEpa/u3allHd Bhille
1 2/2 yxe omyniaercsi Ha BKYC. '

MuuepanbHbie BOAW MO COCTABY OueHb pasHooGpasuel. B CCCP maufonee
pacnpocTpanena K/aaccH(uKauus MHHepasbHHIX Bof B, A. Anekcaungposa, B Ko-
TOPOit MO XHMHYECKOMY COCTABY BEIIENSETCS LUECTh KJIACCOB.

1 kaacc. ['uxpokapGonaruble BOAL ¢ npeoGrananuem vona HCO; (Gonee 25% axa);
JIpyrue aHHOHBI COCTABAAIOT MeHbure 25%:
a) HaTpHeBHle,
6) KaJblHEBHIE,
B) MarHHeBHIe,
2 wnacc. Xnopuausle Boasl ¢ copep:kanuem wona Cl Gonee 259% axs; napyrne
aHMOHEI COCT@BJSIOT MeHbiue 25%:
a) HaTpueBhle,
6) KanblHeBhle,
B) MarHHeBble, £
3 knace, CysnpgaTtnele Boasl ¢ comep:anneM HoHa SO Gonee 259% oaks; Apy-
rie aHHOHH cOCTaBisiOT MeHbme 25%:
a) HaTpHEeBHIE,
6) KajblHEeBHE,
B) MarHHeBLIE.

4 knacc. Bogm choxHOro cocrasa, npejcTaBisiomine coGofi coueTaHHe BOJ rnep-
BBRIX TpEX KJ1aCccoB:
a) X/JOpHAHO-THAPOKAapOOHATHEIE,
6) cyabthaTtHo-THAPOKapGOHATHEE,
B) XJOPHIHO-CY/b(aTHLIE.
K sromy ke Kiaaccy OTHOCATCA BOAH eule GoJee CJI0MKHOTO COCTaBa.
5 knace. Boge ¢ Haauumem OHOJIOTHUECKH aKTHBHEIX HOHOB: esesa — Gonee
10 mz/a, Mumubska — 1 M2/a, Gpoma— 25 mefsa, noma — 10 m2/a,
JATHA — B MB,"J!, TSAXKeNsIX WIH PaZHOAKTHBHBIX METaJ/NJOB, HJIH C 0CO-
OLIMHU JIeueOHEIMH CBOICTBAMH.
6 knacc, 'azoBele BOAB, C 3HAYHTEALHEIM COlepXKaHHEM ras3oB:
a) yrieKucinie,
6) cepoBOLOpPOLHELE,
B) PaJHOAKTHBHEIE.

Henocratkom astofi knaccudmkanuu sIBASETCH TO, YTO OfiHA M Ta XKe BOAa
MOJKET MONacTh cpa3y B TpH Kjaacca: OHA MOXKeT ofjajlaTh TeM HJIH HHBIM aHHOH-
HO-KaTHONHHIM cocTaBom (nmo Kaacey 1, 2, 3 uan 4), comepxatb GHONOTHYECKH
aKTHBHEIE S/7eMeHTH (Kene3o, 6pOM, HOL W Mp.), T. €. OTHOCHThCA K 5-My Kiaccy,
i OJAHOBpeMeHHO OmIThL rasoBolt (kaacc 6).
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Mo temneparype MuHEepaJbHBIE BOAK NPHUHATO JAETHTH HA XOJOA-
HHe, 10 20° Teminle, uau cyorepmanbuble, npd 20—37° (3a BepxHHH
npejea NpHHATA TEMNepaTypa 4eJOBEeUeCcKOro Tesla), TepMabible MPH
37—42° u ropsiude, WM runeprepMmasbHble, Beie 42°. Hangoaee
LeHHBIMH BOJIaMH CUHTAIOTCS T€, KOTOPHIe He TPefyIoT HCKYCCTBEHHOI O
HArpeBaHMsl MM OXJIAXMKIEHHS.

Bonbuloe 3HaueHue 1151 OLEHKH MHHEPaJbHHIX BOJ HMEeT KOJn-
YecTBEeHHOE COJepraHHe B pacTBOpe rasoB H BeJIHYHHA ra3oBoro (pak-
TOpAa, T. €. OTHOLIeHHs Ae6uTa rasa K aAebuty Bojabl. OGpryHO Haubosee
LeHHble THIE MHHEPAJbHBIX BOJ SBJSIOTCS TAa3HPYIOIMMH H 4acTo
XapaKTepH3yloTcs rasoBblM (akTopom Gosblile eIHHHILL

ase MuHepa/JbHEIX BOJ CAYKAaT XOPOIIHMH NOKasaTesNsMH yCJIo-
BHI HX (popMHpOBaHHA. YIJIEKHCJIOTA YKasHIBaeT Ha NPOLIECCH MeTa-
Mop(dH3Ma TOPHHIX MOPOJ NMPH BHICOKHX TEMMEpPaTypax, CePOBOIOPOA,
MEeTaH — Ha OHOXHMHYECKHe MpOILecChl, a30T — Ha IMy0oKoe MPOHNK-
HoBeHHe aTtmocthepHoro Bo3ayxa. B HeKOTOpbIX MHHEpaJbHBIX BOLAX
BRIE/ISAIONIHECs a3kl HMEIOT CMellaHHbIH XapaKTep: CepOBOLOPOLHO-
METaHOBHIH, a30THO-METAHOBHIH H T. 1.

Cpenu Boj He rasupylolluX, HO COJepKalluX B pacTBOpe HeGOb-
1Ioe KOJHYeCTBO Trasa (YIVIEKHCI0-KHCIOPOLHO-a30THOrO COCTARa
H Ip.), BHIIRNSIOTCS KeJe3HCTHE BOJABl Kak THApoKapOOHATHEIE, TaK
H cyabdarHble (KyNOpPOCHEIE), KaslblHeBO-MarHueBO-HATPHEBLIE BO-
JBl ¢ Pa3JIHUHEIM COOTHOIUEHHEM cyJb(aToB W rHapokapGoHaToB (Ha-
npHMep, MOCKOBCKasi MHHepaJbHas Boja), a TakkKe GoJiee BHICOKOMH-
HepaJH30BAHHEIE XJOPHIHO-HATPHEBHE, XJOPUIHLIE KaJblHEBO-HAT-
pueBtie Bogul (Crapasi Pycca, CoJIbBEIYErOACK M JAP.) H YMCThIE XJIO-
PHAHO-Ka/bllHeBLIe BOJAK (Hampumep, Bofa Jlyrena B ['pysun).

ABTOpoM npensiodKeHa cXeMa THIPOreOXHMHUYECKOH KiaccHHKa-
LUK MHHEPANbHBIX BOJ, OCHOBAHHAs Ha YueTe HX ra3oBOTO M XHMHUe-
cKoro cocrasa (ra6.u. 47).

- Ta6anuna 47

CxeMa ruaporeoxuMH4ecKol KJaccH(HKaIHH MHHEpaJbHBIX
(neueGHbIX) BoJ,

OcobeHnocTi

OCHOBHBIE TPYNIBI BOJBI RiaRore TRETEe

Tunbl MHHEpaJbHBIX BOJ,

C TNOBBIIEHHBIM COJEPIKAHHEM
creuHpHIECKHX KOMIIOHEHTOR:
WeNe3HCThie, MBIIbAKOBHCTEIE

(KynopocHsie)
pajoHOBLIE

bGe3 NOBLILEHHOTO COXEPXAHHA

3 cnelnHIECKHX KOMIIOHEHTOB:

rHApoKap6oHaTHEE

cyabaTHeie

XJOpPHIHEIE

Boawt ¢ razamu okucan-| OObIUHO Herasu-
TeabHOH 06CTAHOBKH pyomue (conepixa-
(N, O CO, u 1p.) e Tra3 TOAbKO
B PacTBODE)
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[popomuenue Taba. 47

Ocobennoctu

Tunst M ANBHBIX B
ra3oBoro cocrasa HUCPARNITNE POR

‘OCHOBHEIE TPYIIILI BOJKI

Bonm ¢ rasamm Boccta-| CuaGo rasmpylo- | Kpemuucreie menounsie  Tep-

HOBHTENBLHOH O06CTAHOBKH| e MaJbHbIE, MECTAMM PaloHOBHIE
{CHy, H,S, Ny, COzuap.)| a) asotHwie Caa6o runpocyab(uineie Tep-
MajbHbLE

Boasl caomkunoro cocraba, 4acro
XJIOPHIHBIE Ka/bIIHEBO-HATPHE~
BbIC

6) cepoBojopoi- | ManecTHHCKHE BBICOKOH — KOH-
HblE UEHTPauHH (¢ MeTaHOM)
Boasl caoxHOro cocraBa cpel-
HEeH KOHIEHTPalHn
CyainhaTHO-KaAbUHEBLIE HH3KOH
KOHIEHTPAlNH
Cunpocyandunusie TepMaibHbie

Boxm ¢ rasamm Mera- CuibHO rasupyio-| XoloaHbe (Hap3aHbl)
Mopduueckoil 06CTAHOBKH| WIME YTACKHUCJBIE Fopsauyne THMA MKEAE3HOBOJCKHX
(CO3 u 7p.) u Kapaoswst Bapel, HHOrIA

PanoHo-paaHeBne
Bopxomu-Buum
EcceHTykH, MECTAMH MBIIILAKO-

BHCThHIE d
Conensie Bogsl Apauu-Hayreitm

3aKOHOMEPHOCTH pacHpocTpaHeHHs
MHHEPAJLHBIX BOJL

Panbnie MHHepaJNbHEIE HCTOUHHKH PacCMAaTPHBATHCH KaK H3OJIH-
POBaHHHIE «KODEHHHE CTPYH», MOJHHMalomuecs ¢ GOJbMHX TIy6HH
M YacTO CBfI3aHHBIE HEMOCPEINCTBEHHO C MAarMarHUECKHMH OuaraMu.

BenencTBue yBiieuenus TeOpHeil «IOBEHHJLHEIX» BOJ TIeoJIOrHue-
ckas o6cTaHOBKa (POPMHPOBAHMS MHOTHX MUHepasbHBIX BOJ OOBIYHO
pHCOBalach B BHJE KPYMHOTO TEKTOHHUECKOrO HapyIIeHWs, MO KOTO-
POMYy NOJ HAMmOpOM rasa MHHepaJ/ibHas BOJa MOJHHMAeTCs HA MOBEpX-
HOCTb 3€MJIH.

IlpaBuNIbHOMY TOHHMAaHHMIO NMPOLECCOB ABHMKEHHSI Ta30BHEIX 'MHHe-
PalbHLIX BOA CIocoGCTBOBANH paGorthl pycckHx yuennix H. A. JKy-
xosekoro, JI. C. JlefiGensona u B. H. Illenkauesa, a takxke paGoTh
P. Kamne (Yexocnopakusi) u JI. Apmana (@panuus). Mayuenue ra-
soseix Box B CCCP mponsBomunock B 3abafikanse (dapacyu), Ca-
#Hax (Apman) u Ha Kaekase (Kucnomonck, Bopxkowmn).

JuraMuKka MuHEpaJbHHX BOJ, Kak MOKA2aay 3TH paBoTHl, MOAYH-
HfeTcsi OOUIMM 3aKOHAM NBHXKeHHs MOJA3eMHBIX BoA. Hexoropsie oco-
GeHHOCTH BHOCAT JIMLIb PasJHYHsA B yAeJbHHIX Becax W TemmepaTtypax
BOJ, a4 TaK¥XKe I0sBJeHHe razoBofi (asel BOIH3H MOBEPXHOCTH 3&MJIH,
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HO OHH HMEIOT MeHblllee 3HAUeHHe B JIHHAMHKE BOJLI, YeM THAPO-
CTaTHYeCKHil Hamop, oOyCJIOB/JEHHBIH pPa3HOCTBIO OTMeTOK obsacrei
MUTAHHA U CTOKA.

MuHepanbHLIe BOJBL MOTYT ObITb M TPYHTOBBIMH H apTe3HaHCKHMH.
Cpeau nocneAHuX GOJBIIYIO POJb HrPalOT TPEUIHHHBIC H TPEIHHHO-
IJIacTOBLIE MHHepaJibHBle BOjbl. B pafiomax MoJomoil WHTPY3HBHOI
NEeATeIbHOCTH OHM XapaKTepHsyIOTCS TOBHIIEHHHIM COJepiKaHHeM
cnenupHYECKHX 3JEMeHTOB, GYPHEIM BhIIeJeHHEM rasoB, a TaKke
MYJbLCHPYIOILHM PEXHMOM.

Pacnpefie/iede OCHOBHBIX THNOB MHHEPaJbHBIX BOJX CBsI3aHO C
reOTEKTOHHYECKHM pacujieHeHHeM 3eMHOH KOPbI Ha 30Hbl aJlbIHii-
CKOH CKNIaA4aTOCTH ‘H y4acTKH miatdopm. B mpenenax ajbmuiickol
30HBEI COCpeNOTOYEHAa IJIaBHAA Macca BHIXOJOB YIVIEKHCIBIX BOJ,
NPHYPOUEHHLIX K O4araM MOJONOH MAarMaTHUecKOl JeaTeJbHOCTH.
[epudepuiiisie 30HL CKAaguaThX o6Jacreil ¢ Hajduudem He(TeHOC-
HBIX (auuil XapakTepUsylOTCs CePOBOJOPOAHBIMH BOJAAMH BHICOKON
KOHUEHTPaIHH.

XJ0puaHO-HATPHEBLIE M XJOPHIHEE KaJbIHEeBO-HATPHEBLIE BOMBI
oObIMHO pacnosaraioTcss B IMyGOKHX BOajJHHax MJaTdopMm; Ha HHX
B HeKOTOpPHIX Gaccefinax, IpH HaJWYHH B MOPOJAAxX THICA, 3ajeraiwT
cyabarHble BOIBI, a BHINE, B 30He HaHOoJMee HHTEHCHBHOTO BO00G-
MeHa — tuapokapGoHaTHble. MecraMu ruapokapGoOHaTHble BOAHI 3a-
JIeraioT HermocpeACTBEHHO “Ha XJOPHIHBIX. BbicTynawilHe yyacTkH
JIPEBHHX MAacCHBOB OOBIYHO cofepikar ruapoxapboHaTHBIE HIH CYJb-
¢aTHBIC BOJBI, CBA3AHHBIE ¢ KOPOH BHIBETPHBAHHA 3THX MaCCHBOB, HO,
KaK HCK/IOUeHHe, B KPHCTa/IHUECKHX MAaCCHBAX, MEepPeKpLIThIX MOop-
CKHMH OCaQlOUHBIMH OTJIOKEHHSIMH, MOKHO BCTPETHTh H JOBOJBHO BbI-
COKOMHHEPaJIH30BaHHbe COJIeHble TpellHHHLEe BOAHl (HAnpHMep, B
paiione AsoBo-Ilojgoabckoro Macciea).

OGmue 3aKOHOMEPHOCTH Paclpefe/]eHHsi MHHePaJbHEIX BOJ XOpO-
n1o npociexusaiores Ha Tepputopud CCCP. MuHepaJibHble BOIH 06-
pasyioT KpynHele THA POTEOXHMHUYecKHe 06JacCTH, B KOTO-
PbIX BBIIEJISIOTCSH XapakTepHhle P afi 0 HE MEHEpaJbHBEIX BOj (Ha-
npumep, paiion Kaskasckux MuHepanbHbix Bop); BHyTpH paiioHoB
OKOHTYPHBAIOTCH AMHAMHUYECKHEe MEeCTOPOXKAEHMH s MUHe-
paabHbix Box. CilefloBaTeNbHO, KaMKABIH OT/AENIbHBIH MHHEepaJbHBIH
HCTOUHHK MOXKET PACCMATPHBATLCA KAK CCTECTBEHHOE HJIH HCKYCCTBEH-
HOe TIpOsiBJeHHe AHHAMHYECKOro MEeCTOPOXMCIEHHS MHHeDAaJbHBIX BOI.

BBIX0/IbI MAHEPAJBHBEIX BOJ HA MOBEPXHOCTH NPHYPOYEHH! K 30HAM
TEKTOHHYECKHX PasphiBOB HJIH K KOHTAKTaM CBHT RasJHYHOH BOHO-
MPOHUIIAEMOCTH, BCJEICTBHE 4Ero MectaMu o6pasyloTcs JHHHH HJIH
30HEI MHHEpaJ/IbHEIX HCTOUHHKOB. HanGosee H3BeCTHBIMH 30HAMH MH-
HepaJbHBEIX HCTOYHHKOB fBasioTca Komer-Jlarckasi, pacnosoxeHnas
BIOJIb CEBEPHOro MOJAHOXKbA OfHOMMeHHOro xpe6ra, H Beuckas, mpo-
TSACHBAIONLAfACS BJOJb BOCTOUHOI IpaHHUB AJbII

H. WU. Tosctaxun B 1936 r. BEGNHT TPH TVIaBHLIE TPYNNLI MHHe-
panbHBIX BOA: 1) IiesodHO3eMenbHHE GHKapGOHATHHE BOAH, rasH-
pyiOlIMe YIVIEKHCJIOTON; 2) HaTpHeBble TepMaJjbHble BOAKI, rasHpyio-
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1{He a30TOM; 3) coJleHble H THICOBHIE BOAHL. Paiionsl ux pacnpoctpa-
HEeHHA («NPOBHHIMH» MHHepPaJbHBIX BOA, no ToacTuxuuy) OblIH Ha-
HeceHHl HM Ha KapTy.

Ha puc. 161 npuBeseHa cxemMa pailOHHPOBaHHA MHHEpaJbHBIX
BOJ, COCTABJEHHAS aBTOPOM C y4eTOM [IAHHBEIX, IOJYYEeHHBIX B pe-
3yJbTaTe NIHPOKOTO PAa3BepPTHIBAHHS NOHCKOBHX M Pa3BelOYHBIX
pa6or na teppuropun CCCP. Ha kapre nokasaHsl cieqylolne ocHOB-
Hble THAPOreOXHMHUYeCKHe 0O0JIACTH M pailoHbL:

1. OGnactd yrJaeKHcJ bl X BOJ, COlepXKalluX ras mMeramop(hu-
YECKOTO MPOHCXOXK/AEHHSA H MPHYPOYEHHBIX K paioHaM MarMaTHYecKHX
0YaroB He JipeBHee TPETHUHOro Bo3pacTa. CpeaH 3THX BOJ BCTPeYaloT-
sl Ka/bllHeBble, MarHHeBble H HATPHEBLIE C PA3JHYHBIM COOTHOILEHHEM
cyb(haToB, rHAPOKapOOHATOB H XJIOPHIOB.

2. O6nactd a3 0THBH X BOJ, cO/iepKalllux ras BO3AYmMHOro Mpo-
HCXOXIEHHS H OTVIHYAIOIIHXCs MOBLIIEeHHO# TeMmneparypoil. Ilo xm-
MHUECKOMY THIy OHHM HaTpHeBBle, C TeM HJM HHBIM COOTHOLUEHHEeM
rupokap6oOHaTOB, CyJab(paToB H XJA0pHAOB. HaumeHee MuHepaaHso-
BAHHEIE BOJLI OOLIMHO MPHYPOYeHH K I'PAHMTHBIM MacchBaM, Haube-
Jlee MHHEPAJIM30BAHHBIE — K OCAJOYHLIM TOJILAM.

3. O6macth XJOPHAHO-HATPHEBHB X H XJOPHAHHX
KalbllHeBO-HaTpHEBHX BoJ [IJyGOKHX 30H apTe3HaHCKHX
GacceiinoB Ha naatgopmax. Ha HeKOTOpPHIX y4acTKax BhIIIE 3ajleraior
BCZAH CyJb(aTHOrO cOCTaBa.

4, PalioHEI C€ pPOBO 0P O J H bl X, A30THO-METAHOBRIX H METAHO-
BBIX BOJ C razaMu GHOXHMHYECKOTro npoHcxoxaeHns. OHH NpHYypOYeHE!
K HedTeHOCHEIM (alluiM HJIH K CKOIVIEHHSIM OPraHHYecKNHX BellecTB
(6urymos, TopdoB H T. 1.).

5. O6GnacTy pajilOHOBHX H XeJe3HCTH X BOJ, NPHYPO-
YeHHHIX, [VIABHBIM 06pa3oM, K paioHaM pPa3BHTHA KPHCTAJNHUECKHX
HOpPOX, TIPOPBAHHBEIX PAa3JHYHBIMU HHTPY3USMH.

MecTopoxieHHs] MHHEpaJbHEIX BOJ 3aK/IOYEHH B Ipegeiax rul-
poreoxuMHuecKHX obaacreit u pafionos., Ilpamenenne nouaTHa Me c-
TOPOX/JeHHe KNOoA3eMHbM BolaM HMeeT 60JblIoe HayuyHO-IpaK-
THYECKOe 3HayeHHe, TaK KakK cOJIHIKaeT THpOre0JOTHIO ¢ VYEHHeM O
MECTOPOXKJEHHAX MNOJE3HHX HCKONaeMHX H IO3BOJSET NPABHILHO
OpPHMEeHTHPOBAThL TIOMCKH H Pa3BefIKy NOJA3EMHEIX BOJ.

Has MecTropoxaeHHH MHHepaMbHLX BOX XapaKTepPHHI CJEIYIOLMHe
TIpUBHAKH:

1. MecropoxeHHe MUHepaJbHOH BOAL!I NPHYPOUEHO K onpejesen-'
HOMY KOJJIEKTOPY, KOTODHIH mpeficTaBjasfer cOGOH BOZOHOCHEII [OpH-
CTHII MJIACT HJIH BOJIOHOCHYIO TPELIHHOBATYIO 30HY B mpejenax 6aa-
FONPHATHO reoJOrHYeckod cTpyxTypel. THl H dhopmMa MecToOpoOXKaeHuSs
OMNpeneIsioTcsi 0COGEHHOCTAMH Te0JOrHYeCKOH HCTOPHH W AHHAMHKOMN
NO3EMHBIX BOJ paiioHa MecTOpOMKIeHHS.

2. KoHTypsl MecTOpOXKaeHHst MOryT GHITh YCTAHOBJIEHH TIO COZep-
KAHHIO XapaKTepHEIX XHMHYECKHX KOMMOHEHTOB, TasoB HJF no 06-
meil MuHepaau3auud. OHH 3aBHCAT OT IHAPOreoJIOTHYECKHX YCJIOBHIT
H TeKTOHHKH paliOHa MecTODOKIEHHS, OT CTAJHH pA3BHTHA NAHHOH
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: Puc. 161. CxematHueckas KapTa NPHPOAHbIX MHHepaabubix soi CCCP

1 — 06aacTH yraekMeAWX BoA; 2 — 006/aCTH a30THEHX TepMaibHEX BOA;" 3 — naaTgopmennne 064aCTH € HEraaupYIOUHMH XAOPH1HO-

HATPHEBLIMH H XAOPHAHLIMH KAAbUHCBO-HATPHEBLIMHE BOAGME (MEAKHMH TOYKAMH NMOKA3aHLI PAAOHBI CEPOBOAOPOANLIX H METaHOBLIX BO1);

4 — obaacTH CAA6OMUHEPAANIOBANNLIX BONL KOPHl BLIBETPHBAHMS KPHCTAJNJAHYCCKHX H METAMOP(HYECKHX NOpoA, MeCcTamH oborauien-
. HHE METAJIAMH W PAJOHOM; & — MHHEPAALHBIE HCTOMNHKH
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CTPYKTYpHI, CTEMeHH PacuICHEHHOCTH MECTHOCTH 3PO3HOHHON CETHIO,
rAyGHHbl Bpe3a PeuHBIX JOJNHH H OT COOTHOLIEHHs MEX/Ly MPECHBIMH
BOJAMH, MOCTYNAIOMUMH OGBIYHO C OTKPHITHIX YacTen c*rpyx'r):p, H MH-
Hepa/ibHEIMH BOJIAMH, 3aJIeraiolliMK B 3AKPBITHX ee YacTsix .

[MousiTHE O MECTOPOXKACHHAX MHHEPAJNbHBIX BOJ HME:T H SKOHOMH-
yecKHH CMBICJI, TAK KaK OHH COJIEPIKAT 3anachl MHHEPaJbHOH BOJDIL
SKCILIyaTalusi KOTOPHIX BefleTcss I KYypPOPTHO-CAHATOPHHIX II€-
Jielt, 711 9KCropTa, a TaKmKe JUJIs
TOMYYeHHsl TeX WIH MHBIX COJefl.

HexoTopele MeCTOPOXKIAEHHS
MHHepaJbHBIX BOJ CIYXAaT XOpo-
IIAMH  [0KAa3aTeqaMHu  HaJHYHSA
JIDYTHX IEHHBIX MOJe3HBIX HCKO-
MaeMBbIX.

QopMHpOBaHHE MeCTOpOK/e-
HHII MHHEPaJbHBIX BOJ YaCTO MPO-
TeKaeT B TeYEHHE TOBOJBHO MIJIH-
TEJBHOrO BPEMEHH, H, BepOsTHO,
3THM 0GBACHAETCA TO, YTO MHHE-

aJIbHLIE BOJIEI HEPEJIKO pacroJia-

E’ Ez E" e SO 4 s?alo'rc;{ B 30HE 3a§ennenpnoro BO-

Puc. 162. Cxema ouara pasrpy3su JlooGMeHa — B TIOTPaHHYHOR Mo-

MECTOpOXAeHHA MHHEPAJNLHOH BOJLI Jioce MexKay IpeCHbIMH BOJaMH

I — ,pOHT* MMHepaabHuX BOL; 2 — rHAPOW3O- 30HLI HHTEHCHBHOrO BOZOOOMEeHa

nbesbl; 3 — ocM  AHTHKAWHANBHBIX CKAANOK

4 — ganTamnue coopymenns; 5 — Hanpasaeswe H PACCOJIBHBIMH BOJaMH 30HbI

AEEREHRS BORY BeCbMa 3aMeJIJIEHHOro BojgoobMe-

Ha. BsaumopeficTBue coBpemeH-

HBIX MH(HJIbTPALUHOHHBIX BOJ U BEITECHSIEMBIX HMH JPEBHHX BOJ
MOPCKOrO TeHe3HCa CO3[aeT BechbMa LEHHBIE MeCTOPOKIEHHS.

B npuposme o6buHO HAGMIORAETCS CJAOKHOE COOTHOUIEHZE MEKIY
JEHAMHYECKHM MeCTOPOXKAEHHEM BOALI H MECTOPOMKIEHHEM TBEPIOro
oJIe3HOro Hckonaemoro. KoHTYp AMHAMHYECKOTO MECTOPOMKIEHHST MH-
HepaJbHOH BOALI GbIBA€T CABHHYT I10 OTHOINEHHIO K CTATHYECKOMY
MECTOPOK/EHHIO TIOJIE3HOrO HCKOMAeMOro B HAlpaBAEHAN IBHIKEHHA
BOJEL.

CBoeo6pa3Hbl OuepTaHHA AHHAMHUYECKHX MECTOPOXKAeHHI B 0Uarax
pa3rpy3kd MHHEpaJbHBIX BoA. I'paHHIlA MeMKIy NpecHHIMH H MHuHe-
paibHLIMH BojgaMH (M1 «dpoHT», KaK aBTOp Ipeljaraer e2 Haskl-
BaTh) B OYare pasrpyskd ofpasyer «f3bIK», HanpaBleHHblil ocTpyeM
K MeCTy BBIXOJa BOJIBI Ha noBepxHocTh (pHe. 162). Ananornyxaa Kap-
THHA Ha6Jaionaercss H B HeTIHBIX MECTOPOMKIEHHAX — B Mecrax mo-
cTynJieHHs He(TH K 326010 CKBAXKMH, PACIIONOKEHHBIX ¥ KOHTYpa Hed-
TEHOCHOCTH.

KouTypsl MecTOpoXieHHI MEHSIIOTCA B 3aBHCHMOCTH OT XOJa reo-
JIOTHYECKOH HMCTOPHH, CTEeNMeHH pa3BelaHHOCTH H paspaboTaHHOCTH

1 OTKaukd HIM CAMOH3JHB OGOJLLIOr0 KOJHYECTBA BOJABI H3 CKBAMKHH TaKxe
MOryT H3MEHHTb KOHTYPbl MECTOPOXKAECHHA MHHepa.ﬂ!:HOﬂ BO/bI, TaK KakK OHR
BJHAKT Ha COOTHOIIEHHE MeXXAy BOJLaMH paaﬂnqnoﬂ MHHEepaJH3alHH.
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mectopoxaenus. [IpH HHTEHCHBHOH K HepalHOHAJBHOH SKCILIyaTalMH
MECTODOM/ICHHE MOMKET IpeXK/eBPeMeHHO HCTOLIHThCS. B HekoTopeix
. caydasx HecOXOAHMO O4YeHb OCTOL0XKHO 3KCINJIyaTHPOBATh MeCTOpPOXK-
JeHue, uTo0bl He HAPYIIHTHL eCTeCTBEHHOrO XO[a TH/IpOre0XHMHYECKHX
- [IPOLIECCOB.

Jlast Hamel cTpaHel aKTyaJbHOl 3amaveil sIBASCTCH HE TOJbKO MO-
HCKH MECTOPOXKICHHI MHHEpaJbHBIX BOJ, HO W obecriedeHHe TaKHX
ycJI0BHUH, KOTOpBIe crioco6eTBoBaNK Obl YBeJHUEHHI0 HX IKCIIyaTalH-
OHHBIX PECYPCOB H, GBITh MOMKET, CO3/IaHHIO HOBEIX MECTOPOXKIEHHUH.

InaBHeliliie THNBI MHHEPAJbHBIX BOJ,

PaccMoTpuM [JIaBHeHiuHe THIbl Jie4eOHBIX MHHEpaJIbHLIX BOL
(pHc. 163).

Yraekucable BoAbl. YTJeKHCILIE BOJABL SBJAIOTCA ONHHM H3 HaH-
Gosiee gBOEOOPA3HBIX THIOB MHHEePaJbHBIX EOA. K HHM OTHOCsTCA Xa-
paxrePHbIe HCTOUHHKH, HMEIOL(He PA3JHYHble HA3BAHHA: Hap2aHbl HA
CepeproM KaBkase, Ma/xKapHllXa/d, WIH MxKaBeuxany, B I'pysun, ap-
mansl B BypsaT-Mosrosny, Ksacel, win GypkyThl, B Kapnarax, sayep-
qunrd B Cepmanuw u T. 1. Tlo-
CTOSIHHO fTyJIbCHPYIOILHE, O6BIY-
HO XOJIOJHEIE W OCBexKalollue,
pacnoJioKeHHble B TFOPHCTBHIX
JKHMBOIMCHBIX = MeCTax, OHH
BCErjia NpHBJEKAJH BHHMaHHE
MECTHOro HaceJeHus, H OKOJIO
HUX OOBIYHO CO3/1aBAJIMCh BHA-
yaje HeGoJbIIHE HapOAHLIE
KYpPOPTHI.

HauboJsiee xpynssle paiio-
HBl YIVIEKHCJIBIX HCTOYHHKOB
PACIIOJIOKEHEl B OYarax MoJo- ° o
IBIX HHTPY3HH, r/le Ha KOH- .

TAKTax H3BEPIKEHHBIX H oOca- B B2 s v s E3e 017
JOQUHBEIX IIOPOK B HEKOTOphix Pue- 163. Tunm mecropoxnenmit Muue-
MecTax (hOpMHPYIOTCS LEHHbIE e b B <8
OPSUHE YIVICKHCIIBIC BOABI TH- s Joae s ™ e omens o o
OB CJIABSIHOBCKOMH (}Ke.fle:-;Ho- (MEAKHMH 4aCTHIMH TOMKAMH MOKasaHw Haubojee

060ralleHHLIe YNACTKH); 3— BOXOYNOPHBIE MOPOAKL;
BOI{CK), KaPJIOBbI Bapbl (QE- d—uanepmeu:ue nopon?‘ 5 — rpanuna uevny
MH

X0C/10BaKHs), HCcTh-cy (Asep- HFecin w umiepsaiaiur sotuun” (gpout);
Gaiimkan), Txepmyk, (Apme-

Hus) . CylllecTByeT MHEHHE, UTO YIVIEKHC/IEIE CTPYH POSABISIOTCS I1aB-
HBIM 06pa3soM B LEHTPAJbHBIX YacTSX aJbluiickoii 30HB. OaHako
(hakTHYECKHE JaHHBEIE STO OMPOBEPraloT; B YACTHOCTH, MOMXKHO yKa3aTb
Ha MOYTH MOJIHO@ OTCYTCTBHe YTJIEKHCJHIX BoJA B AJbIIaX, Ha HajlHuHe
KPYIHOro «mnosica yrjeKHCJuX Boji I'epMaHHH» K CeBepy OT aJbIiHii-
CKOH 30HBI H OTrpOMHOE pasBHTHe YIJIeKHCJbIX BOA B 3abafikaibe
# Ha Boasmom Kaskase.
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Yriexunesble BoAbl 06pasyloTcs B pesyJibTaTe TOTO, YTO YIJIeKHCJIO-
Ta, BHLEJsIONIAsCA NpH TeMneparype okojo 400° H3 rophbiX Mepoj,
HaChIllaeT MOA3eMHBIe BOIBl PA3JHYHBIX XHMHUECKHX THIOB, 32KJIO-
YeHHble B KPYNHBIX eo0/IOTHYeCKHX CTPyKTypax. Beuamy Toro, 4ro Tta-
KHe CTPYKTypbl OOLIUHO NPHYPOYEHB K TEKTOHHUECKHM MOIHATHAM, B
HPX npeo6aafaioT THAPOKapOOHATHEE BOJK CPABHHTEJIbHO HeGCIIb-
moii munepanusanuy. Taxk o6pasyioTes yriexuc/ble Boasl Tuna Hapsan
(Kucaosouck), Apwan (Casiel) u JDapacyn (3aGaiikanse). OnHaro

sfeex
4

,, \

7 20 J 7 FUmm,
Puc. 164. T'paduk nedura MHTEPMHTTHUPYIOLIErO HCTOYHHKA

cpead YrJIeKHCIBEIX BOJ BCTpedalorcsl BOALI M NOBHIIEHHOH MHHepa-
JIM3alMH, HAlpHMep , THAPOKApGOHATHO-XJIODUAHO-HATPHERRe (THNA
COJISIHO-11e/I0uHbIX BOJ, EcceHTyKOB) M XJIOpHIHO-HATPUEBLIE COJIEHBIE
Boabl (Hanpumep, Apsnu B Apmenun, Hayreitm B 3anaauoit epmanuu
u ap.). O6masi MAHepasu3aUMs BOA TOCJAEHEr0 THIA JOCTHraer
30 2/a.

JunaMuKa ¥ pemuM 5THX BOJ NPUOGPETAIOT cHeLH(UUEcKHe 0co-
GeHHOCTH y IOBEPXHOCTH 3eMJIH, Ije NosiBJsercs ra3oBas ¢asa. Hume
cnpenenenHoil ray6usnl (10—30 ), KoTtopas HasmEIBaeTcsl «I/yOH-
HOIt Npe/le/IbHOTO AaBJEHHS», My3HIPbKH CBOGOJHO BHIIEJSIOLIErocs
(cnoHTaHHOrO) rasa oOTCYTCTBYIOT. [IBHXKeHHe BOIBI B TasHpYIOLULHX
HCTOYHHKAX IIPOMCXOJHUT He B Pe3yJbTaTe JaBJeHHs rasa, a [oj BJus-
HHeM TMAPOCTAaTHYECKOro Halopa M CHHIKeHHs yJ/elbHOro neca CroJ-
6a MKHUIAKOCTH Yy BEIXOZA BOALI HA JAHEBHYIO MOBEPXHOCTb (sIBIEHUHE
spaudra).

Je6ut cBOOONHO BRIAEJSAIONIEHCS YIVIEKHCJIOTH OOLIUHO OGosbiue
Jnie6uTa BOX B TOM Ke McTouHHKe B 1,5—3 pasa. HepasHomepHoCTb
BhIJIENIEHHST ra3a, XapakTep BOJOBHIBOASUINX KAHAJOB H MOAMEIINBa-
HHR TIPeCHHIX FPYHTOBLIX BOJ BBISLIBAIOT ABJIGHHE MEpeMeralollerocs
pexxnMma, uik uHTepMuTTeHUHH (pHc. 164). azoBmil dakrop sacras-
JIFIET C OCOGOH OCTOPOKHOCTBIO M TIIATENBHOCTIO H3Y'aTh PEKHM H
ZaBaTb OLEHKY jeGura yrieKHc/IuX BoX. MurtencHsno caMeousinsaio-
Wpics yr/IEKHCIBIA HCTOYHHK (CKBAXKHHA) MOMKET MOCTeNeHHD yMeHb-
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I1aTh CBOH PacxXoji, ¥ AJd Pery/HpoBaHus ero pexuma TpebyioTcs
crielliaJ/ibHble MEPONpPHATHSA.

Muorue yriekucble MHHepaJbHble BOABI NPH BHIXOJAE Ha 3EMHYIO
MOBEPXHOCTb TEPSIIOT YaCTh YIVIEKHCJIOTH H 00pasyioT MOLUHBIC OTJIO-
JKenust KapOoHaTa KaJblusi — M3BecTKoBoro tyda (Tpaseprhua).
Ha puc. 165 mokasan TpaBepTHHOBLIH KOHYC HAa OAHOM H3 YTVIEKHCIBIX
HeroynukoB Ilamupa, pacnosoxkennom Ha Beicote Gosee 4000 x nax
ypoBHeM Mopsi. Pe3y/bTaToM HAKOIVIEHHS TPABePTHHA SIBJSIETCS TaK-

Puc. 165. TpapepTHHOBHIH KOHYC YIJIEKHCAOrO HCTO4HHKA Ha Ilamupe
(poro H. M. [lpoxonenko)

e Iopsauas ropa B Ilaturopcke, oGpasyiomas oTpor roper Mamyk.
ITo COOTHOMIEHHIO TPaBEPTHHOB C PEYHHIMH TeppacaMH MOXKHO ycra-
HOBHTH XPOHOJIOTHIO IIepeMeilleHHs MeCT BhIX0Ja MHHepaJbHbIX BOL
MO Mepe Bpe3aHHs PEUHLIX JOJHH.

CepoBoaopojHblie, HIH cyabpHAREE, BoAb. CepOBOJOPOL UPe3Bhl-
9aiiHO WMPOKO pacrnpocTpaHeH B mpHpoze. Boaw, cogepxaliue cepo-
BO/IOPOJ, UMelOT GOJIblloe 3HA4YeHHe B COBPeMeHHON §asbHEeOJOrHH.
CepOBOAOPOAHLIE BOAK! MPHYPOYEHH! K OCANOYHBEIM OTJIOKEHHAM M Ha-
XOAATCH B NMapareHeTHUECKUX COOTHOIIEHHAX ¢ HedThI; KHIAKUMH H
TBEPABIMH GHTYMaMH, a FakiKe yrJeBOAOPOAHLIMH rasaMH.

[lo cymecreyomuM HoOpMam, Ajs TOro, 4rtoGbl BOJa Morja
HA3LIBATHCS MHHEpaJIbHOM, [OCTATOYHO MPHCYTCTBHS B Heit 1 meia
ceposofiopoga. Onuako B MOCAEIHHE TOJbl CHEeNH(DHYECKHMH CYJlb-
(uAHBIMH BOJAMH CTAJH CUHTATbCS BOJbl C COAEpMKaHHeM 0OmIero
THTPYEMOro Hoflom ceposojoposaa Goaee 10 me/a. Ilox outum cepo-
BOZIOPOIOM, HJIH CYMMOil cepl, MOHHMaeTcs CyMMa cBoGOHOrO cepo-
sogopona HsS, ruapocyabduanoro uona HS, tHocyasdara S:057,
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cyabpura SO;~ u cyappuna S . CooTHOlleHHe MeXAy OTAeNb-
HEIMH KOMIOHEHTAMH 3aBHCHT OT Cy/btHIHO-KapOOHATHOTO PaBHO-
BECHS M CBfI3aHO CO CTENeHbI0 MUCCOLHALMH HOHOB, B CBOIO O4Yepelb
onpejessieMofi KOHIeHTpauueil BopopoaHeix HoHos pH. s cepo-
BOJOpOHBIX BOX XapakrephHo b < pH <(6,5, m1s cepoBo/opojHO-
rugpocyasbuausx 6,5< pH<
y < 7,5, nnsi rHApOCYJIbGhHI-

Hux 7,5 < pH < 9.
Hau6GoJaee Goratsie cepoBo-
JOpPOZOM BOABI (TaK HasbiBae-
Mble KPernkue CepoBOoJ0pOIHbIe
| BOJHL, C cojepxaHueMm obiiero
| ceposojioposia Goaee 150 me/a)
e [0 XHMHYECKOMY THITY SIBJISIOT-
\r\ Csl XJIOPHAHO-HATPHEBBLIMH HJIH
XJOPHJHBIME  KaJlbLHeBO-HaT-
PHEBHIMH H OGbIYHO COJlepiKaT
NOBLILIEHHBE KOJHYECTBA HO-
na, 6poma, aMMOHHS 1 6OpHOIt
KHCJIOTEL. OHH PasBUTHI IIpeH-
MYILECTBEHHO B paifonax Hed-
TAHBIX MECTOPOXKAEHHH H Me-
CTaMH OKaiMJAT HedTaHbe
sanexu (puc. 166). Ilo mepe
IKCIJIYATALMH 3aJIe}KH TaKHe
BOJAbl HA4YHHAIOT INOCTYIAaTbh B
CKBaKHHBI BMecTO HedTH. 3a-
MelleHHe He()TH BOLOH MOMKeT
MIPOHCXO/HTH U ECTECTBEHHBIM

Puc. 166, ¥ caoBua 3aneranns BOAL U Hed-

TH B aHTHKJAMHAJBLHOH CKJalke

A — sedrAnan sanekb, OKOHTYpeHHas ponofi (naum
W paspes); b5 — HediTaHasn 3anemb € KOHTYPHON M
nojomBeHHoi Boxo#. | — KOHTYP HeTEHOCHOCTH;
2— KOHTYpP MOAOHOCHOCTH; 3 — rOPH3OHTANH MAACTa;

nyTeM.

Ha cepoBogopomHkx Bo-
Jax BBICOKOH KOHIEHTpaLHH
(ManecTHHCKOro THna) cosja-

4— npuKOHTYpHas 30Ha; § — Hed)Th; 6 — noAoWwBeH-
Hue BOAb; / — Kpaemne, HAH KouTyphbe, soaw JIHCbhb H3BECTHBIE KYPOPTHI: Co-

ud — Manecra u Taarum Ha
Kaskase, ¥Yerb-Kauka y Kpacunokameka (IIpuypaase), Uumuon
B Q®eprane u ap. [lo npoucxoxaeHHI0 BHICOKOKOHIEHTPHPOBAHHEIE
CepOBOJOPO/IHBIE BOALI OGLIMHO OTHOCATCHA K JAPEBHHM MeTaMopduso-
BAHHEIM BOJIaM MOPCKOTO T'eHesHca. _

XnopuaHo-cy/ibaTHee HAH GoJee CIOMKHBIE MO COCTaBYy BOIEI
O0BIYHO COfepKaT MeHbIlIe CePOBOIOPO/la H OTHOCATCH K BOAAM Cpel-
Hell KOHUeHTpauuHu (cojaep:anue obLiero cepoBojopoa ~ 70—
150 m2/2). Onu BeTpeyalotcss OGHMHO IO  OKpaHHAM  ANbHHIACKO _
CKJIaIYaTOlH 30HBbI.

Eme mensure cepoBonopona, Kak NpaBHJO, COAEPIKAT XOMOJHbBIE
cyabdaTHO-KaJbliieBhle BOALI MiaTdopMeHHBIX obsacrtel, cBsisaHHbLIE
C BhIlle/laYHBAHHEM THIICA M BOCCTAHOBJEHHeM cyJbdaTtoB B TOpds-
HHCTHIX MJIH HJIHCTBIX OTJIOXKEHHAX, GorathlX OpranduyecKHM Belle-
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creoM. K umcsy 3THX Boj OoTHOCSITCSE BOABI KypopToB Kemepu Ha Puik-

- ckoM Bamophe B Kpannka B Tysnsckoii o6aactu. Ho HekoTtopsie mecto-

POXKJEHHsS 3THX BOJ, CBA3aHHBIE C KOPEHHbIMH TMOPOJAMH, COJAEpKAT
cepoBoopoa B sHauHTenbHO Goabmiem koamdectBe (Hemupos, Jlio-
Genb-Besukuit u ap.). B 3aBo/Kee Fa TakHX BOJlaX CO3/aH H3BecT-
Helil Kypopt Cepruesckne MunepasbHbie Bogmpl.

OcoGoii pa3HOBHAHOCTBIO ITHUX BOZL SBJAMIOTCA BOJBI, KOTOpble
B. Y. Bepuajckuii Ha3Ba/1 BojaMu «mHpeHekickoro» tHna. OHu oTaM-

. galoTcs Masioil MUHepaJHsaumeli, BBICOKOf mienounoctbio (pH > 8),

BBICOKOH TeMIepaTypoil M COAepiKaT NMpeHMYyLIeCTBEHHO CBs3aHHLIH
CepoBOJOPOL B BHAE rHApoCcyabdHHOro HoHa. O6bIYHO BOILI 3TOrO
THIIA NPHYPOUYEHH! K TPElIHHAM H3BepKEHHBIX HIH TY()OreHHHIX MOpoJL.
Ilo XxuMHUeCKOMY THOY OHH SIBJSIOTCSl THAPOKapGOHATHO-XJIOPHIHO-
HATPHEBbIMH, C OTHOCHTEJIbHO IOBHILIEHHBIM COJepXKaHHeM KpeMHe-
BO#l KHCJIOTH H HEKOTOPHIX MHKpoanemeHToB. Ha KaBkaze K 3THM Bo-
nam oTHgesitcss BoAanl Kypopra opsunit Kmou okoso Kpacrogapa,
Kymoro&:ex B paiioHe KaBkasckux Munepaneusix Box, Tounucckue
Tepmul 4 Ap. B [Mupenesx HauGOMbLIYIO H3IBECTHOCTh HMEIOT KYPODPTHI
Banbep-ne-/Tiowon, Bape:x, Korepe u ap.

" PapuoaktusHbie goabl. CiaGo MHHepa/IH30BAHHbBIE PAMOAKTHBHELE
(pamoHOBHIE) BOAE MpHMeHsIOTCS B GasabHeosoruu. Kax H3Becro,
NpH PaJHOAKTHBHOM pacrnajie aTOMOB BO3HHKAeT TPH BHJA Jydei:

@ — CHJIbHO TOrJIONlaeMble, TOJIOKHTENIBHO 3apsKeHHbe sapa
aTOMOB TeJIHS;

p — OTpHUATENILHO 3apSKEHHbIC YACTHLEl — 3JIEKTPOHBI;

Y — TPY/AHO MOIJIOLIAeMble YaCTHUbI, GJIH3KHe K PEeHTTeHOBCKHM
Jydam.

PajnnoakTuBHEI pacnaj aTOMOB TMOAYHHAETCS COBEPIIEHHO OIpe-
JeJJEHHOMY MaTeMaTHYeCKOMY 3aKOHY: B KaXIyl €RHHHLY BpeMeHH
OT BCeX HMEIOLIUXCH B HAJMYMM ATOMOB paclmajaercs HeKOTopas mo-
CTOSIHHAS JI0JIf; YHCJIO OCTAIOMIMXCSA ATOMOB BEIPAXKAETCs N0KA3aTelb-
Hoil ¢pynkuueli Bpemenu. Eciiu B HauaJbHbIH MOMeHT ObLI0 Ny aTOMOB
3JIEMEHTa, TO M0 HCTeUeHHH MPOMEeXKyTKa BPeMeHH f OCTaHeTCs YHCJIOo
atomoB Ny, cBsizanHoe ¢ Ny ypaBHeHHeM:

—Af
N,=Ng™,
rle € — OCHOBaHHEe HATYpaJbHHX JOrapa(MOB;
A — TaK HaswBaeMmasi pajMOAKTHBHAs IOCTOSIHWAs, HWJIH KOH-
CTAHTA pacnaja, AAHHOTO PAUOAKTHBHOTO 3/1E€MEHTa.

Besyuuna t, o6paTHasi pajiHOAKTHBHOI MOCTOSIHHON, HA3EIBAETCH

Cpe/iHel MPOJO/IKHTENbHOCTBIO XKH3HH 3JIeMeHTa:
1
T= T. '

IIpomexyTok BpeMeHH, B TeYyeHHe KOTOPOro pacnajiaercs MoJoBH-
Ha [epBOHAYAJbHOrO KOJHYECTBA 3JIEMEHTa, HA3hIBAETCS NEepHOLOM
noaypacnaza T. Ilepuox noaypacnaja koaeGiercsi MIsi pasiHYHBIX
9/7eMeHTOB B npegenax or 10~ cek. go 10+ Jer.
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Mexny BesmuuHaMu T, T H A cyllecTByeT cJelyiollass 3aBHCH-
MOCTb:

T=0,693147 - wan T=0,7 -=0,7=.

PaguoakTUBHBEIE 3JI€MEHTH, pacnanasch, MPeBpaIlaloTcs B APyrHe
pagMOaKTHBHBIE 2JeMeHTH, 06pasys, TakuM o0pa3omM, psA/bl, HIH Ce-
MeiicTBa, PaJHOAKTHBHBIX 3JIeMEHTOB, B KOTOPHIX KOHEUHHIMH 4YJeHa-
MH SIBJISIOTCA HepaJHOaKTHBHLIE MPOAYKTH. B Hacrosinee BpeMs H3-
BECTHHl TPH PaLHOAKTHBHHIX psifla: ypaHa — pajus, akTHHHSA H TOPHS.

Artom panusi, BeIGpacsiBasi @-4acTHILY, NpeBpallaeTcs B aTOM pa-
noHa (smanaumsi pagus). Ilepuox mosypacmaza pagoHa cocTasisieT
Bcero 3,825 CyTOK, MO3TOMY paJHOaKTHBHOCTb BOJ, KOTOpas OIpeie-
JIeTCsl COJepiKaHueM pajoHa, HeoOXOAHMO ONpelesdTh Ha Mecre, ¥
MCTOYHHKA. Bojbl, comepiaillHe TOJBKO rasoByl0 SMaHalHIO pajud,
NPHHATO Ha3HBaTh PAJOHOBHIMH. BOAH ¢ Ha/HUHEM B pacTBope Gosee
1U-1t%4 panua Ha3bIBAIOT DAJIHEBBIMH HJIH pajHeHOCHBIMH. Kpome
TOrO, MMeeTcsl Tpynna pajoHO-pafHeBLIX BOJI, COAEPIKAIIMX IIOBHI-
[eHHoe KOJIMYeCTBO Kak pajus, Tak H pafioHa, NPHUEM COAepiKaiie
[OCJIeIHero NpeBbilaeT PaBHOBECHOE KOJHYECTBO.

HauGonee M3BeCTHBIMH KypOpPTaMH, BO3HHKIIHMH Ha PaJXOHOBHIX
Boxax, siBastores Lixanry6o (I'pysus) u Benorxypuxa (Anarafickuii
Kpait). Kpome pasona u paausi, HEKOTOpLIe BOJBI COJepiKaT ypaH, B
MeHbLIell Mepe — Topuit X U Me30TopHii .

EnuHunaMu HaMepeHHsl colep:KaHHsi SMaHAIMH Pafus sIBIAIOTCA
eauHuLa Maxe u sMaH.

Enunnna Maxe (ME) npencrasasier co60il TaKoe KOJHUECTBO IMa-
Hanuyu pagua B 1 4 BOJBI HIH rasa, KOTOPOE BLISHIBAET B HOHH3ALMOH-
HOH KaMepe NpH MOJIHOM IOTVIOLIEHHH @-4aCTHIL TOK HACHIIIeHH s, paB-
Buit 0,001 saektpocraTHUecKod eIHHHUbLL. Bozna HaselBaercs panHo-
aKTHBHOI1, €CJIH oHa cofilepKHT He MeHee 3,5 ME.

Oman (M) pasen | X} 10-Y xiopu Ha | 2 BOAR! (KIOPH — KOJIHUE-
CTBO 3MaHalluy pajiusi, HaXoXslleecs B paBHoBecHH ¢ 1 e uucToro pa-
nua). Exunnna xiopu npunsra 8 1910 r. Ha Bpioccesnbekom paguosio-
THYeCKOM KOHTpecce, a 3MaH — B 1921 r. na cosemanun B ®peiibepre.

B CCCP panoHOBHE BOJH KiacCH(HUHPYIOTCS CJAEAYIOMIHM 00-
pasoM:

M
CHIBLHO PajOHOBbLIE > 300
Co cpennnm conepxanmem pantona  300—100
Cna6o paaoHOBbIE 100—35

PanuoakTHBHEIE BOAEI OOLIYHO CBSI3@HBI C KHCJABIMH HMHTPY3HB-
HEIMH [IOpOJaMH (rpaHHTaMH H Jp.) HJIH C MPOAYKTaMH HX paspymie-
HHsI, IPHUEM TEpPexo/, 3MaHalW| pajus B PAaCTBOP NMPOHCXOAUT IPH
paspyLIeHHH [OPOJ, B KOTOPHIX 3aKJIOYeHBl PAJHOAKTHBHLIE dJeMeH-
Thl (ypaH, Topuit). JlasbHelimas uX MHTpPAIus, pacnaji U HaKONJIeHHe
TPOHCXOJSAT B OTHENLHBIX YYacTKaX KOPbl BLIBETPHBAHHs HIH Jaxe
B YeTBEPTHYHBIX OTJIOKEHHAX (AJUIIOBHH, [eIOBHH, TpPaBepTHHLI
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u T. .). MHoOrue pa-

JIOHOBEIE BOJBI Mpej- %
craBasioT coboll Xo- g
JIOJIHBIE ~ TPYHTOBHIE \ Sy
BOABI,  3aJieralolye é _§f_
HaJ MACCHBAMH HJIH g : &
KHJIAMH KHCJABIX H3- § %

BEPIKEHHBIX MOPOJ. _:

Cilenyer OTMETHTb, I
4710 B 060raIeHnu BojI
pPasHOaKTHBHEIMH 3Jie-
MEeHTaMH 6oJbII0e
3HAUEHHE HMEIOT I'Hj-
pOreoJIOTHYECKHE  YC-
Josusa. B yacTHOCTH
Ha;?mee BBICOKOAK-
THBfiBIE BOJKBI 4acTo 2
[IPHYPOUYEHBl K y4acT-
KaMm ¢ HeOoJIbIIHM KO-

shdunuenTom, GuID- % e,

Loalens epyn-
enaﬂu.z- gg’f)‘ =

Pacrpe-
Jesiirens

Tpauud u 06JaafaioT
HEe3HAYHTRNBHEIM  Jie-
OHTOM.

Kanrax muHepab-
HBIX BOJ,

QIO S s Bi
'I'

Kanrasxk npeacras-
Jasier coboil coopyxe-
HHe, C MOMOLIBIO KO-
TOPOro MHHepaJibHas
BOJa 3axBaThIBaeTcs
Ha riybuHe, COOTBET-
CTBYIOLIEH ee ONTH-
MaJbHOMy  COCTaBY,
~ Jebury ¥ Temmnepary- X N

pe, U NperoXpaHsieT- ||| -

Lwompolbod sow
Puc. 167. Cxema kanraxa MHHEpaJbHOro HCTOYHHKA

1 — peunble oTaOMKeHHs; 2 — kopenuwe nopoabt (Mepresw u necuanukn); 3 — GeTow

Ccsl OT 3arpsisHeHHs.

Bun xanraxka 3aBu- i

CHT OT TeHETHYeCcKOro

THIIAa  MHHEpaJsLHOIl
BOJEL JIJ15 HEKOTOPEIX

l THIIOB ~ CEPOBOAOPOLL-
HBEIX H PaJIHOAKTHBHBIX ; L

BOJ, KOTOpEIe oGora-

LIAI0TCH CEepPOBOJOPO-

JIOM H paJlOHOM Ha He-
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Sy ey
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KanTax MoKeT ObITh NpejCcTaBJeH HerJyOOKHMH KOJIOAIAMH M CKBa-
KuHaMu. Jis TepMaJbHBIX A30THBIX M YIVIEKHCHBIX BOJ IIyGHHa
Kanraa JTOCTHraeT HECKOJBKHX COT METPOB.

Kanrax nomxeH npefoTBpallaTe NOTePH BOALI U rasa H npeaoxpa-
HATH MHHEpAa/bHYI0 BOLY OT NPOHHKEOEEHHS MOBEPXHOCTHBIX, 4acTo
3arpsisHeHHBIX BOJA H OT HeGJAaronpHATHOrO BJHSHHS IPOYHX NPHPOA-
HBEIX (akTOpOB.

Caenyer pasiuyaTh: a) Kanrax MHHEPaJbHOrO HCTOUHHKAa WM
6) kamrax MHHepa/bHoH BoAbl. IlepBelil CayXHT 17151 3aXeaTa ecre-
CTBEHHOr0 BHIXOHA MHHepaJIbHOH BOJBI, H YCTPOHCTBO €ro CBOJHTCH K
OYHCTKE MECTa BHIXOAA H 00Je/Ke ero AepeBoM, IIeMeHTOM, KaMeHHOMH
KJIafikoif, 6ETOHOM H T. Jl.; BTOPOH NpeAcTasJser co60# coopyxKenue,
MOCPEACTBOM KOTOPOro BOJA BLIBOJAHTCA HA MOBEPXHOCTH B HaHGoJee
yIoGHOM MecCTe, H COCTOHT H3 NOJ3eMHOH YacTH — OT MeCTa BCKDHITUS
BOJIOHOCHOH 30HBI JO MOBEPXHOCTH 3¢MJIH — H TOBEPXHOCTHOH (6io-
BeT), TAe NMPOHCXOAHT Pery/JHpOBaHHe MoJadyd BOJBl H BeIyTcsl KOH-
TPOJIbHBIE HAaGI0/leHHs 3a pexkumoM. CHcTeMa KOHTPOJIA H cxeMa 060~
pyAOBaHHsl JOJ/IKHEI ObITb TAKOBH, 4TOOBI B J11000# MOMEHT MOXKHO
6LIIO 3HATH COCTOSIHHE BOJIOHOCHOW 30HHI M caMmoro Kanraxa. Ecre-
CTBEHHO, YTO KAaNTaxX MOXKEeT rapaHTHpPOEaTh OT BHE3amHOro Impekpa-
mweHus: QYHKUHOHHPOBAHMS HCTOYHHKA HJIH 3arpsi3HEHHs! BOJbI TOJNLKO
B TOM CJIyuae, ec/ii OH CIPOeKTHPOBAH HA OCHOBAHHH JIETaJIbHOTO Teo-
JIOTO-THIPOre0JIOTHYECKOr0 H3yueHHs paloHa H PasBelKH JaHHOTO
MECTOPOKIEHHSL.

Craphiii cnoco6 KanTHPOBAHHS 3aKII0YaJiCsl B TOM, YTO BhIPHIBAJICS
KOTJIOBAH JI0 KOPEHHHIX MOPOJ H 00HaXKa/1ach BCS MOBEPXHOCTh MOPOT,
Ha KOTOPOH MOXKHO 3aXBAaTHTh TPELHHKH C MHHEpaJbHOM BOJOH; OKpy-
JKalolHe y4yacTKH 3aTpaMOOBBIBaJHCh, GETOHHPOBAJHCh, H BOJAA IO-
crynana B 6accefiH TOMLKO yepes onpejesienHbie orBepers. [Ipu atom
crnoco6e 4acTb CTPYyeK BCe e He 3axBaThiBajach kantaxom. MHorpa
Kanrax npefcTaBisjg co0oil  KoJoJen, HWJIH IAXTy, KOTOphie
3aKPEINISVINCh IePEBOM, KaMeHHO! Kaajakoi uau Geronom. B nocuaen-
Hee BpeMs JJIs1 TOH JKe IeJIH CTaJH NPHMEHsTh OYpOBble CKBAMKHHBI,
YTO OKa3aJioch HauGoJiee yI0OHBIM H pallHOHAJIBLHEIM JJIs BCEX THIOB
MHHEpaJbHEIX BOJ 3a HCK/IO4eHHEM TeX, KOTOphle MPHOOPETalT CBOH
nenebHble cBoficTBa BOJIM3H OT NOBEPXHOCTH 3eMJH. Ha ckionax rop
H JIONHH [IJIS TIepeceyeHnsl BOJAOHOCHBIX 30H MOJIb3YIOTCS IITOJBHSIMH.
Mecramu kanrax npeicraBiaser coGOH coYeTaHHEe IIAXTH  HJIH
IITOJIHH C GYPOBON CKBaXKHHOM.

Ha puc. 167 npusoautcs cxema KanTa)ia MHHepaJbHLIX BOL.

B mensx mpemoxpaHeHHsi MHEEPAJIbHBIX BOX OT 3arpasHeHHs BO-
KDPYT SKCIIyaTHPYeMbIX HCTOUHHKOB YCTAHAB/IHBAIOT S0HKI CAHHTAPHOM
OXpaHbl, MOJOGHbIE 30HAM OXpaHBEI NPECHBIX HCTOYHHKOB, HCIOJIb3Ye-
MBIX 1Jisi BoAOcHaOKeHHs roposos. [lepsas 30Ha, mpuJseraiomias He-
MOCPE/ICTBEHHO K BBIXOAAM BOJbI, sIBJAAETCS 30HOH HamGoJiee CTPOroro
pexHMa, BTOpas npejcrasJser co60H 30HY OrpaHHYEHHS H OXBATHI-
BaeT TEPPHTOPHIO KypopTa, a TpeTbsd — 30HA HabJIoAeHHH — 00HU-
Maer BeCb PaiiOH pacnpocTpaHeHHst H (DOPMHPOBAHHS MHHEPAJIBHOI
BOJIEL



Frarasa 20

3AKOHOMEPHOCTH BbIXOJA NMOA3EMHBIX
BOJ, HA MOBEPXHOCTb 3EMJIH (HCTOYHUKH)

IMousaTHe 06 MCTOYHHMKAX

Kamauiii Gacceiin NOA3EMHBIX BOJ HMeer 06/1acTb HHTaHHA H 06-
JiacTb cToka. B Hekorophx GacceftHax 3TH 06/1acTH XOpOIIO BHIpaxKe-
HEl ¥ MX JIETKO YCTAHOBHTb, B JAPYTHX OHH 3aMaCKHPOBAHEI, ;1400 BhI-
pakeHH B peibede, U HX MONKHO BHIIEJHTb TOJBKO HAa OCHOBE
TIATEJBHOFO THIPOreoJOTHYECKOro aHaIn3a. [VIaBHbEIM 3JIEM@HTOM Ta-
KOro agajusa fIBJISeTcsi M3yyeHHe BHIXOJOB INOJ3EMHBIX BOJ, Ha MO-
BEPXHOCTb 3eMJIH. DTH BHIXO/Ibl MPHHATO HA3BLIBATH HCTOYHHKAMH.

CueoBaTebHO, TIOK CJIOBOM HCTOYHHK NOJDasyMeBaeTcsd M ecTO
€CTECTBEHHOTO HCTedYeHHs BOALL. IIpecHble HCTOUHHKH Ha-
3HIBAIOTCS MHOTAA POAHHKAMH, WJIH KIlOYaMH, a Ha YKpauHe — KpH-
Huuamu. McKyccTBeHHBIE BCKPLITHA IOJ3eMHBIX BOJ, B OTJHYHE OT
MCTOUHHKOB, HA3bIBAIOT KOJOALAMH — IPYHTOBHIMH HJIH apTe3naH-
CKHMH, B 3aBUCHMOCTH OT THIA BCKPBITOH BOJIHI.

ITo cymecrBy HCTOUHHKH MOTYT pacCMaTpHBaThCsi Kak cBoeoGpas-
HEIE TIPHPOJHEIE COOPY KeHHS, H3 KOTOPHIX B2[eTCsl OTKAauka BOJAHI H
OKOJIO KOTOPHIX Bcerja HaGJiofaercsl JenpeccHss B BOJOHOCHOM TOpH-
30HTe, KaK 3TO MMeer MeCTO H IPH OTKaykax M3 HCKYCCTBEHHBIX Bbl-
paborok. OgHaKO JLJIHTETLHOCTh (PYHKUHOHHPOBAHHS eCTeCTBEHHBIX
HCTOYHHKOB HECOH3MepHMa ¢ KOPOTKHM NepHOJOM ONBITHBIX OTKauek,
NPOBOAUMBIX B LEJIAX OnpeneseHus (UAbTPAUHOHHBIX CBOHCTB MOPOX
HJIH pacxoja INO0J3eMHOro MOTOKa.

Ilonsemukle BoALl BHIXOAAT HA MOBEPXHOCTb 3eMJIH, €CJIH IPOHCXO-
JHT NpOpe3aHHe BOJOHOCHOrO TOPH3OHTA 3PO3HOHHOM ceThio. B 06-
IIeM c/yuae NOABJeHHIO HCTOUHUKOB CIOCOGCTBYIOT MONHATHSA, H 3THM
oObsicHSIeTCs O0MJIHE HCTOYHHKOB B MOJIOILIX ropHHIX crpaHax. Ho
H B DaBHHHHBIX, I/IaT(hOpMeHHBIX 06JacTAX Hepenko cosmaiorcs GJa-
rONpUATHLIE YCJOBHSA JJis PA3BHTHA HCTOUHHKOB, XOTsl pasHooGpasue
HX THIIOB OTHOCHTEJbHO HeBesinKo. B HeKoTopeIX paBHHHAX, OcOGeH-
HO MyCTHIHHBIX, HCTOYHHKH COBEPIUEHHO OTCYTCTBYIOT MJIH [OAB/IAIOT-
cA B PeIKHX cayyasX: IPH HaJMYHH NOI3€MHOr0 BHICTYNA KOPEHHBIX
nopoi, y RaliKi H3BepKeHHbIX MOPOA M T. A. MCKyCCTBeHHO BHIXO/bI
T0J3€MHBIX BOA B TAKHX paiioHaX CO3/1al0TCS C MOMOLIbIO KAPH30B HJTH
OypOBBIX CKBaXKHI

B ciayuae mopseMHBIX BOJ, MMEIOUIHX CBOGOJAHYIO MOBepXHOCTh
(BepxoBO/iKa, rPyHTOBHIE BOJBI), MCTOYHHK mpejAcTasaser coGoil
C T O K BO/BI, HHOTAd HECKOJIbKO 3aTPYAHeHHBIH BCJEACTBHE MOJNOPa,
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CO3/1aBaeMOr0 NMOBEPXHOCTHHIMH TJIHHHCTEIMH o6pasoBaHusMu. B cay-
yae HAMOPHEIX aPTE3HAHCKHX BOJ B MecTe BBIXOJd HX Ha MOBEPXHOCTH
NPOUCXOAUT GRHICTPOE HCTeUeHHe BOJK BBEPX MO cOpocy WJH MO IJIacTy
3a CyeT SHepruH, OGYCAOBJEHHON PasHOCTbIO OTMETOK ofJacteil mH-
TaHHS H BHIXOZA; NPOHCXOMIHT, KaK FOEOPAT, pasrpyska BOJ
(puc. 168). Pasnnune MeXIY «CTOKOM® H «Pasrpyskoi» BOJ cJeayer

. B8z B3 ~w4 =5 86

Puc. 168. CxeMa nospjieHHs HCTOYHHKOB

1 — anawoBuii; 2 — BOAONPOHKIAEMbE NOPOAB; 3 — BOAOYNOPHEIE NOPOAK; 4 — YPO-
BeHb BOABI; § —HANPaBACHHE ABHIKEHHS BOLB; 6 — MCTOUHHKH

YYUTHIBATH IIPH H3YYeHHH HCTOYHHKOB. PaBHOMepHONPOHHIlaeMble
(mopucTEle) TOPOAR! AAIOT BO3MOMKHOCTL CTOKA H 00pa30BaHHA HCTOY-
HHKOB MO BCcell JIHHMH nepeceueHHs 3epKajla BOABl 3€MHOil INOBepX-
HOCTBIO, TPENIHHOBAThHIe K€ MOPOJBl CO3JAI0T YCJAOBHs, 6/1aromnpusT-
HBIe JI/Is CTOKA WJIM PasrpyskH TOJIBKO B ONpEeeJeHHBIX MecTax.

JleGHT HCTOUHHKOB CBA3aH ¢ BOAOOOHIbHOCTBIO MOPOX, K KOTOPHIM
oHH mpuypouennl. MakcumanbHele nebutel (Gosee 10 a/cex) xapaxk-
TEPHEl [J1 HCTOYHHKOB B TPEeIlHHOBATHX H3BECTHAKAX HJIHM TajleuHH-
Kax, MHHHMaJbHble (MeHee | 4/CéK) — IJisi HCTOYHHKOB B IecyaHo-
IJIMHHCTHIX H CJIAHLUEBATHIX TOJIAX.

Hsyuenne pexkma u JeGHTOB HCTOYHHKOB NO3BOJISIET CYAHTH O
BoaHoM GanaHce B paiioHe ¢opMupORaHHsl MOJ3eMHON EOAHL. Yuer
BCeX HCTOYHHKOB Ha OIpe/e/eHHOil TepPHTOPHH, KOTOpHIl B HEKOTO-
PBEIX, XOpOWIO OGHa)KeHHHIX pafloHaX MOXKeT OCYIILeCTB/ATLHCA apo-
reoJIOrHYeCKHMH METOJaMH, I03BOJSET ONpeNes]HTh BaXKHYyID BeJH-
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YHHY — MO LYyJib MOA3E€MHOT O CTOK a, T. €. KOJIHYECTBO BOJIHI,
crexatouieit B 1 cex. ¢ 1 xx? nyomanu nogsemuoro Gaccefina.

: MHorye HCTOUHHKH MOfIBJASIOTCS HA KOHTAKTAX PAas/HUHBIX CBHT
. WM B 30HAX TEKTOHHUECKHX DPa3pBIBOB H, XOTsl UETBEPTHUHBIE OTJIO-
JKeHHsl MacKHpPYyIOT MecTa BBIXOZA BOJBI, BCE e KapTHPYd HCTOUHH-
KH, MOXKHO NOJYYHTh LEHHBIH MaTepHas IO Te0JIOTHYECKOH CTPYKTYpe
paiioHa.

HeoGxonuMo HMeTs B BHAY, 4TO B’ NOJEBHX YCJOBHAX CHEJaTh
BLIBOJ O NPHYHHAX MOSBJIEHHSI TOTO W/JIH HHOTO HCTOYHHKA He BCerla
BO3MOXHO; 4acTo HeOOXOIHMO TNpPOH3BecTH (PHIHKO-XHMHUECKOe HC-
CJleloBaHHE BOJ, BHISICHHTb PeXKHM HCTOYHHKA, CONOCTABHTb YCJOBHS
BHIX0/la BOJBI C IeOJOTHUECKHMH MaHHBIMH, a B HEKOTOPHIX CJydasix
OpraHH30BaTh pa3BefouHhle PaGOTHL

OueHb BaKHO pasauyaTh FrJAaBHLIe BH X0/ B MOA3EMHBIX BOJ
H JlepH B aT b, NpeJcTaBIaoouHe cofoii 60KOBEIE OTBETBJAEHHS IJ1aB-
HEIX BHIX00B. Bo MHOrmx Mecrax Ha6/i0ZaeTcsi COCPefOTOYeHHOCTH
HCT()'«]HHKOQ/Z OJHOM IyHKTE, NpHYeM HEKOTOPHE H3 3THX HCTOYHH-
KOB — TellIble, MHHepaJIbHbEle, HEKOTOPble — XOJIOLHbIE, NpecHbe, a
PSIZ HCTOYHHKOB OTHOCHTCS K NpoMexyrtouHuim tHmam. OTmeuas 310
06CTOATEIBCTBY, BAXKHO HANOMHHTB, YTO KaXKIBi MHHEpaJbHHLH
HCTOYHHK IpeJicTaBJaseT co00H MposBIeHHe CBoeoOpasHoro qHHaMHYe-
CKOTO MECTOPOXK/EHHs MHHePaJbHOH BOJ/IbI, 3aK/IIOUEeHHOrO CPeiH BOJ
HHOrO COCTABa M B ONpeJeseHHON moJjoce ()poHTa MOJABepraiouierocs
‘pas3fasBiieHHIO NPECHBIMH BOZaMH.

ITpu n3yueHMH COBpPEMEHHHIX T'HIPOTeO0JOTHYeCKHX YCJCBHE TOro
' HJH MHOTO paiioHa Heo6XOAMMO YYHTHIBATH FHAPOTEOJIOTHIO €ro Mpomi-
JIoro (MajleorHipoTeoJIOTHIO), a Takke KoJeGaTelbHble IBHXKEHHS
3eMHOH KOpH, HepaBHOMEPHOCTb KOTOPHIX OINpejiessieT pPasHocTb OT-
MeTOK oOJacTell MHTAHHA H BEIXOJA MOA3EMHHIX BOJ, CO3/aBasg HEOO-
XOOHMbIE NPEANOCHUIKH AJs HX Abuxenus., CreleHb NOJBHXHOCTH
BOJIEI 10 HEeKOTOpo#l crenenu oO6YyC/IOB/NMBAET 3aKOHOMEPHOCTH pac-
npejesenys BQI Pas/iHYHOH MHHEPAJHsalHH U TeMNEpPaTyphl.

«» Cnenuuueckse rHAPOre0JOrHUeCKHe YCJIOBHS CBOHCTBEHHBI paiio-
HAM <BRYHO#» Mep3JoThl. BceseacTBHe rocrnojcTsa OTPHUATENLHEIX
TEMIEPATyp H CE30HHOTO NPOMEP3aHHs JAeATeNbHOro Ciod M Haameps-
JIOTHBIX BOJ, HCIOYHHKH B 3THX paiOHaX 4acTo NOABJSAIOTCA NEepHo-
[JHYEeCKH, HepelKo MHTPHPYIOT C MecTa Ha MecTo, a MecTaMH BO3HU-
KalOT Ha KOPOTKHI CPOK H 3areM Hcue3aioT. Bmecre ¢ Tey B o6sacTu
«GeYHOI» Mep3/10Thl U3BECTHH MOIIHLIE BRIXOJHI NMOJA3EMHEIX BOA, Ja-
IOl¥e THraHTCKHe Hanend, onucaHHele I1. @, IlIpenosbim:

B paffonax MeJI0nOH HHTPY3HBHOI H ByJIKaHHUYECKOH HesiTeJbHOCTH
NOfB/ASAIOTCH HCTOYHHKH, rasupyiomue yriekuciotoit. IIlupokoit us-
BECTHOCTBIO MOJIb3yeTCsA MOLIHEIH, HeNpepRIBHO GYPJISALIEN YIJ@KHCBIH
HCTOUHHK KHcsloBoAcKHEA HapaaH, npeicraBasiomuii coGoil BHIXOX ap-
Te3HaHCKOH TPeNIMHHO-NIIACTOBOIl BOAKI; K 3TOMY 2Ke THIy OTHOCSTCS
ropsiyHe yrJeKucinle HCTOUHHKH THOA mnpygenis B KapJoenx-Bapax
(YexocsoBaKkus) — BHIXOABI HAMOPHOH BOJABI W3 TPEUIMH TPAHHTHOTO
MaccHBa, PacloJiOXXeHHOr0 B mpefesnax apresHaHckoro Gaccefina (xo-
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TSl PaHbllle INpyAeJb BCerja NPHBOAWIH Kak NpHMep THIHYHOrO
«IOBEHHJIBHOTO» HCTOYHHKA, BOCXOJSAINIErO IOJ HAMopoM Tasos).

B pafionax HeTAHBIX H ra30BHIX MECTOPOXKIEHHH IIpH HaJHUHH
TIHHHCTHIX NMOPOJ, NPOMHTAHHHIX MOA3EMHOI BOJOH, B pesyJ/brare
IEAPOIMHAMAYECKOrO HAMopa B ouarax pasrpyskH moA3eMHBIX BOJ 1O-
ABJISIOTCS CBOEOGpasHble HCTOYHHKH, rasHpylollHe MeTaHoM, — rps-
3eBbIe COMNKH.

Ieii3sep B — nepHofnyueckd (HOHTAHHPYIOIIHe ropsdne HCTOYHH-
KH, PasBHTHIE B pailioHaX COBPeMEHHOro BYJKaHusMa. IopnoBuHB
refizepoB OGBIYHO NMPEACTABJAIOT cO00il KOHYCOOOpasHble HAKOMJIEHHA
CBeTJIOr0 KpPeMHHCTOro Ty(a — refisepura, OTKJIaALIBAIOLIErOCs H3
ropsiyeii BOABI MPH yYacTHH HekoTopuix (opm Bopopocieil. Buyrpn
3ITHX HAKONJIEHHH coafaercd vyameoGpasHblil GacceiiH ¢ KaHajloM Ha
JIHe, 10 KOTOPOMY M3 IayOHH moctynaer Bofa. Yepes onpeflescHHbIE
NPOMEXYTKH BPeMeHH BoJa B KaHaje u GaccefiHe HauyHHaer GypJIHTb
M KUIIeTh, H M3 TOPJIOBHHH Iefizepa ¢ MIYMOM BLIPBIBAIOTCS Iy3bIPbKH
napoB M BeOpackiBaercs: (POHTaH KUNSALLEH BOJBI, KOTOPHI HEKOTOpOe
BpeMs JeHCTByeT, a 3aTeM ociabeBaer M mnpekpamaercs. Kamsri
Teii3ep HMEeT CBOH PHTM H3BepXKeHHsl, KOTOPHIl MOMKeT H3MEeHAThCs
B 3aBHCHMOCTH OT Te€OJIOTHYSCKHX H METEOPOJIOTHUECKHX YCJIOBHI,
‘CTAJIEH Pa3BHTH:A refizepa M COCTOAHHA €ro KaHaja.

Ceoe HaHMeHOBaHHE reifsephl NoNy4duan or paiioua Ieiisep B He-
JIaHHH, rie oHu HaGmionanuch suepBrie. Ha teppuropun Coserckoro
Corosa reiisepsl usBecTHH Ha Kamuarke. Eme B 1737—1740 rr. ns-
BECTHbIM pycckum mnyremectBeHHUKOM C. KpameHHHHHKOBBIM GBLTH
ONHCAHB! reiisephl (HbIHE 3HAYUTENbHO OCJMabGHUBHINE CBOIO JeATellb-
HOCTb), PacnoJIoXeHHble Ha ore KaMyaTCKOro noJ1yoctpoBa, B 1eGos-
moit poaune p. ITayKeTKH, HCTOKH KOTOPOH HAaXOAATCH Y MOMHOXKbA
pysnkaHoB Komesnesa u KamGansuoro. B 1941 r. B BocTOuHOII 9acTu
moJiyocTpoBa, npuieraiomeii k Kponoukomy sanusy, T. M. YcraHoBoi
OBlH o6HApy:KeHBl GoJiee aKTHBHO JIEHCTBYIONIHE reisephl, pacnoJn-
KeHHble TPYNNaMu MexJay ABYMs By/JKaHaMH — Y30HoM u Kuxnuun-
yeM — B jonuHe p. [eiizeproii, neBoro npuroka p. IllymHoil, BEITE-
Kaloulel W3 KaJapJaephl Y30Ha CpPelu ByJKaHHUeCKHX mopox (pmc. 169).

B nonnue I'efisepHoit HacuuThBaeTcs 12 KpynHBIX refisepos n MHO-
KECTBO MEJKHX; eCTh M MepHOLHYIECKH JAeHCTBYIOUINE TOpsSYHe HCTOU-
uukH, TeMnepaTtypa BoAl y BEIXOJa H3 KaHasna KoseGaercsi or 94,5
no 99,25°

Kpome CCCP u Hcaanmun, mupoko M3BecTHb re#isepsr HMesmno-
YCTOHCKOro HanmonanbHoro napka B CIIIA, pacmosoxennoro B Bep-
xonbax pek HMemnoycron, Manucon n CHeilk Ha Boicote 2300—2670 u
Hajl ypoBHeM Mops. 3/eCh H3BECTHO HECKOJIbKO ThICSY FOPSYHUX HCTOY-
HHKOB, CPe/IH KOTOPHIX OKOJIO 85 HACTOAMIMX reli3epoB, NepHOAHYECKH
U3BEPraiollHXcA H OTJaraiomux KpevHeseM. [opfuHe HCTOUHHKH H
reii3epsl OTKJ1aJBIBAIOT KPEMHE3EM ONAJIOBOrO XapakTepa ¢ NMATHAMI
KPACHBIX, PO30BaTHIX, GYpPBIX H JKeJTHIX OTTEHKOB.

Ieitzepul Mesnoycronckoro napka Bnepsble 6biin 06c/iefoBalbl B
1871 r. Ilpu armocdepHOM AaBIeHHH, COOTBETCTBYIONIEM BhICOTE pac-
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TOI0/KEeHHS ITOH MECTHOCTH, TeMIepaTypa KHIeHHs BOALI COCTABJISCT

2,3°. Hekoropbie refizephl XapakiepH3ylOTCa TeMmnepaTypoil BOAbI,
6a1r3K0i K 310# U pe, GOJBIIHHCTEO — HECKOIBKO GoJiee HH3KOH, HO
OTHeJbHEE — Jaxe HeMHoro GoJsiee Bhicokoil. Hanpuwmep, oann u3
KpynHeilwnx reifsepo «'urant», AelcTByloWHii NEPHOAHYECKH yepes
3 aus, BhiGpackiBaeT CTONG BOABI BeICOTOR g0 40 M, ¢ TeMnepartypoi
04,8°.

Puc. 169. loauna reiizepor Ha Kamuatke (¢orto B. B. HMeanona)

Muoro thograHUPYIOMUX TOPAYHX HCTOYHHKOB GBLIO 06HAPYKEHD
Ha BeicoTe 4700 # Ham ypoBHeM MOpA B OJAHOM H3 pafioHoB TuGera.
Temneparypa Boa®l 3THX reitaepos npHOIH3HTE]bLHO PaBHA TeMmIepa-
Type ee KHIIeHHs Ha 3TOH BHICOTe, T. e. 84°.

Boansmue reiisepsl HaBecTHH Ha cesepHoM octpoBe Hogoit 3enan-
auu. [Tpekpacusie Teppackl y o3epa PoroMorana, o6pa3oBaHHLIe OTJI0-
HEHHAMH 3THX Teii3epOB — pPO30BBIM KPEMHHCTHIM Ty(}hoM — GblIH
paspyiuedsl B 1886 r. mpu H3Bep:KeHHH BysnKaHa Tapasepa.

Mecr nospieHHs reii3epoB ropasio MeHblle, yeM PaHOHOB MOJIO-
IObIX BYJK2HOB, TaK KaK refi3ephl BOSHHKAIOT JHIIb NpH 6Jaronpusr-
HOM COYETaHHM THIAPOr€OJOTHUYECKHX M TeoJIornyeckux ycaoBHid. MHo-
rue refisepsl, paHee AeficTBOBABILIHe, NO3Ke MPEXPATHIH H3BepiKeHus
H NPEBPATHJIHCH B TOPSTUHE HCTOUHUKH.

leiizepHl ciielyer paccMaTpuBaTh Kak oAHYy 3 (GOpM IesATeJbHOCTH
MOA3EMHBIX BOJA B 00JaCTAX BYJIKAHHYECKWX H3BepkeHuit. Hepasmo-
MEPHOCTb TOCTYMJIEHHS BOALI HA TMOBEPXHOCTh 3EMJH TPH HAJAMYM
CJOKHBIX KaHAJIOB BbI3bIBAET SIBJIEHHE NEPHOIHYECKOro0 BHOPOCA BOJALI
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Xumuueckn#i cocTtaB Boabl refizepos (B 2/4)

TaGanua 48

HennoycroHcknit
Mecrononoxenune KamuarTka Hcnanpus napk, CLLA
Ha::;:eopzauue Manuiit Banna Caxapubiit Boabwoii reisep Kzgg;;gﬁ:ﬁ
Temneparypa Boabl 97,5° 94,5° 94,0° 89° 73°
Na* 0,405 0,468 0,456 0,254 0,393
Mg"’ -5 0,008 0,012 0,015 0,002 0,002
Cat+t 0,011 0,020 0,015 — 0,010
CI- 0,094 0,722 0.699 0,144 0,709
SO = 0,098 0,109 0,150 0,170 0,003
HCO3 0,072 0,072 0,089 0,169 0,029
H,Si0, 0.281 0,323 0,383 0,624 0,788
pH 73 7.9 8,4 — -
Cl,, SO}, ClgS0}, Clg;S0%, ClyHCO3,S07, Clog
$opmyna Kypaosa MI'SW "gTa“_ l'g_w Ml"’_—N;w— 21 N
rNa
15 | 1 2.7 0,9
rCl .
Cl 212 145 87,4 s -~




W napa. BeieicrBHe JaBiieHHs BOASHOro croji6a neperperas BoAa
HHJKHHX uacTefi KaHaJla, HaXOJfNIAficsi B COCTOAHHH IOKOS,
He NpeBpanlaeTcs B nap, HO MO Mepe HCTeYeHHsi NPOHCXOAHUT BhIjeJe-
HHE NapoB OT/JeJbHbBIMH MMY3HIPAMH, HAUHHAETCHA KHIIEHHE, H, HaKoHel,
B KPHTHUECKHii MOMEHT, KOTJia B pesyJbraTe BHIGpACHIBAHHS YacTH
BOJIbl JIaBJIEHHE YMEHbIIAeTCs, Ieperperas Bojia, MrHOBeHHO o6paTHB-
IIKCh B Nap, NPOH3BOJLHT H3BEPKEHHE.

[To xuMHYecKkoMy cocTaBy Boja GOJbLIMHCTBA reH3epoB OTHOCH-

TeJIbHO clabo MuHepaau3oaHa (l—2 e/a), mo THIY OHa XJOPHAHO-
HaTpHeBasl WJIH THAPOKapOOHATHO-XJIOPHAHO-HaTpHeBas (Tabi. 48).
Bona HexkoTophIX reiisepoB, HanpuMep Artamu B SINOHHH, HMEeT MH-
- Hepa/ausauuio okoso 10 2/2 ¥ 1o THIIY OTHOCHTCSA K XJOPHUAHBIM KaJib-
II1€BO-HATPHEBLIM.
“  UYro Kacaercs reHesHmca BOJH reiisepos, To GoJbilasi 4acTh HX aT-
MOC()epHOro TPOHCXOMACHHS, Y4CTh ABJAETCH BHIOH3MEHEHHOH MOp-
CKOM ;6110171 H, MOBHIHMOMY, JIHIIb HeGOJbInasi 4YacTh HENOCPEACTBEHHO
CBsizAHa ¢ marmartHdeckdmu ouaramu. Ofpaillaer Ha ce(Gsi BHUMaHHe
OTHOCHTE/ILHO BHICOKOE COAepIKaHHe B 3THX EOAX KPEMHEBOH KHCJIO-
Thl. B HekoTdphix reiisepax Ha6iiofaeTcsi MOBHIIEHHOE cOAepMKaHHE
B Bone GopHoH kuciaoThl. B Tockame (Mranmsa) cryinedus BOASHOrO
napa «copGHOHU» C/IyKAT UCTOUHHKAMH H0ObiBaHHA GOPHOH KHCJIO-
TH. 3lecb Ke BHIXOJBl BOASHOrO Napa, W3Bepraiolllerocst noj KasJe-
HHeM oT 2 1o 5 ara, a B OTAeNbHEX caydasx gaxe ao 14 arm, ucnos-
30Ballbl JJI SHEpreTHuecKoil ycTaHOBKM, kotopas B 1941 r. nasana
3a rox ceble 100 000 xsr.

B paiionax refizsepoB rtasrcs (oJbluiHe 3IHEpPreTHYecKHe BO3MOXK-
Hoctd. B Hcnauaun, B OKpecTHOCTAX I. PelikusiBHK, ropsivuas Boaa reii-
3epOB M31aBHA WCMNOJb3YeTcs [ TNOBCENHEBHHIX XO3AHCTBEHHBIX
Hyv#a. Boxa Boabmoro refisepa takiKe HCnoJb3yeTcsa /1 passHYHBIX
nesaeif, B TOM 9HcJe JJIsi OTOMJIEHUS 3MaHHH H TENJHL, AJd OpOLIeHHS
noseii. Ha octpoBe $lBa Ha 3Hepruu reii-epoB MOCTPOEHO HECKOJIBbKO
CHJICBBIR YCTaHOBOK, aHAJIOTHUHBIX HTAIbAHCKHM.

Ha Boze ropsuux uCTOYHHKOB paGoTaloT 3HepreTHYeCKHe YCTaHOB-
KH cepepHee Can-Ppannucko (Kanndopuus).

Takum o6pasom, refi3epsl He TOJBKO MPeAcTaRAAIOT OG0 HHTEpec-
Hble IIPUPOJHEIE SIBJEHHS, HO M YKa3biBAlOT Ha HaJHUHe TelJoBOH
SHEPrHH, KOTOpas MOXET OhiTh HCNO/b30BaHA B HAPOJHOM XO3sil-
CTBe.

Knaccudukanus HCTOUHHKOB

B smurepaType o moaseMHEX BOAAX MOXHO HaHTH MHOTOYHC/IEHHBlE
maccm:baxauan HCTOYHHKOB, COCTaBJIEHHBIE 3apyﬁe}KthMH reoJoraMu
i THApPOreoJoraMu, He GosbIel 4acThbio OHH MOCTPOEHH! Ha (hopmab-
HBIX [IPH3HAKaX 1 JaJleKo He 0TBe4aroT COBPEMEHLibiM [peACTaBIeH M
o npupone popmupoBanus noxaszeMubix of. Hanpumep, A. [eiim npen-
JIOXKHJT BBIJIE/IATD HCTO'—IHHKITI B PBIXJILIX HAHOCAX H HCTOYHHKH B KO-
peHHHX mopofax. HauGoJsiee momysnspHEIM H IV1yGOKO YKOpEHHBIUHM-
csl siBagerca npeanoxenHoe K. Kelsbrakom JeleHHe HCTOYHHKOB Ha
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HHUCXOAALIME H BOCXOAsAMHe. DT0 JeneHue, oCHOBaHHOe Ha (uauie-
CKOM IIpH3HaKe, HMEeT CMLICJ, HO TIPHHATL 38 OCHOBHOH KPHTEpHil Xa-
paKrep ABHKEHHs BOJBI, KOTODLIf Heslb3d YCTAHOBHTH MPAMBIMY Ha-
6JT0IeHHsIMH, BPSL JH OLIO Obl MPaBHJILHO. BHI3bIBAeT COMHEHHE H
1es1eco006pasHOCTh BbIJIe/I€HHS HCTOYHHKOB, BOCXOASILIHX TOA AaBie-
HHEM Tra30B, IIOCKOJbKY Ha CpaBHHTeNbHO HeGOJbIIOH TiybuHe Bece
rashl HaXOAsTCA B PACTBOPEHHOM COCTOAHHH H BJIHAHHS BBIEJAOMINX-
csl MysBIPBKOB ra3a CKa3blBaeTcsd JHIUb Ha MOCJIefHeM Y4YacTKe MyTH
BOALI Ta3HPOBAHHBIX HCTOYHHKOB, e MPOHCXOJHT CHHIKEHHE Y/Ielb-
HOTO Beca HHIKOCTH.

B ocHoBy paunoHanbHOH KaaccH(HKALUMH HCTOYHHKOB Halo HOJO-
KHTH CJEAYIOLIKE NPHHIMNEL: 1) yuer ycaoBHi (opMmupoBalus rias-
HeflllMX TeHEeTHYCCKHX THMOB MOA3eMHLIX BOX; 2) mnojApasieleHue
HCTOYHHKOB Ha IPyNnbl B 3aBHCHMOCTH OT CTafgMd (hOPMHDOBAHHA
reoJIOrMYeCKHX CTPYKTYp H penbeda; 3) 0XBaT BCEX THIOB NMOA3EMHLIX
BOJ KaK NpPECHHIX, TAK H MHHEPAJNbHBIX H pacco/op; 4) scuoe npem-
CTaB/ICHHE O AMHAMHKE MOA3EMHLIX BOJ M MNpH3HaHMe THAPOCTaTH-
YECKOTO HAmopa, ONpeie/sicMOr0 pPasHOCTbIO OTMeTOK OO/JacTH MH-
TaHus W BBIXOJA BOJABI, IaBHON ABHIKYIIEH CHJION MOA3eMHEIX BOL.

Ilo mepe Bpe3aHHs 3PO3HOHHON CETH apTe3HAHCKHe BOALI IOCTE-
MeHHO MpeBpallaloTcs B FPYHTOBHIE H BOCXOAsIIHE HCTOYHHKH 3aMe-
HAIOTCA HHCXOAALIHMH; no3ToMy Ges ydera reosorHueckoil HCTOpHH
HeJIb3sl [IPOC/IeHTh 3BOMIOLHIO CHCTEM HCTOYHHKOB. B HEKOTOPBLIX Cay-
yasix NyTH MHTpPal{H HCTOUHHKOB MOXXHO YCTaHOBHTB MO MPHYpPOYeH-
HOCTH HCTOUHHKOB K Pas/IHUHbIM TeppacaM H IO OTJOKEHHAM HCTOU-
HHKOB: H3BECTKOBBIM Ty(aM, TpaBepTHHAM H T. II.

PaccmoTpenue Bcero Hakon/eHHOro Marepuasna ro nonseMHEIM BO-
JaM TO3BOJISIeT BHIGIUTh TPU OCHOBHLIE TPYINEI HCTOYHHKOB: 1) He-
TOUHHKH, MHTAMOLIHECs BEPXOBOAKOH; 2) HCTOYHHKH TPYHTOBBIX BOX
H 3) HCTOUHHMKH apTe3HAHCKHX BOA. XAPAKTEDHBIE THIbI MOCJAELHUX
ABYX Ipynm npeacTtassensl Ha puc. 170.

Kazxayio rpynny MoxHO pa3GuTh Ha MOATPYNNEl B 3aBHCHMOCTH OT
IPHYPOUEHHOCTH K TeM HJHM HHEIM FOPHLIM MOPOAaM (TOPHCTHIM HJIH
TpewuHoBaThiM) . Crenuduueckie 0coGEHHOCTH XapaKTePU3YIOT UCTOU-
HHKH PaHOHOB MHOTOJIETHEH MeP3/IOTEl H MOJIOLOr0 By/nKaHH3Ma. BHy-
TPH KaxKIOil NMOJrPYNIbl BLIASAAIOTCS OTHENbHEIE THIIBI HCTOYHHKOB.

Hcrounnky, nuratollinecd BepXOBOAKOil, BOIHUKAIOT B 30He aszpa-
IIUH, BHIIE YPOBHS TPYHTOBLIX BOA. OHH HCOLITHIBAIOT Pe3KHEe 3MH30-
Inueckue koneGaHusa nebuTa, TeMmeparyphl H COCTaBa, a BPEMEHaMH
COBEpLIEHHO HCUe3aloT.

MCTOYHHKH TPYHTOBEIX BOJ OTHOCHTEJNBHO 60J€e NMeCTOSTHHLL, XOTd
OHH TaK¥Ke MOABEPIKEeHHl Ce30HHLIM M B MeHblIel cTeneHH 3MmA3)aute-
CKHM KoJleGaHHSM, 3aBHCAIIHM OT THIPOMETEODOJIOrHUeCKHX M TH[-
pOreOJIOrMYecKUX YCI0BUH.

HcTounHKH TPYHTOBBIX BOX MOXHO pasOurh HA TPH THIA: 3PO3i-
OHHbI®, KOHTAKTOBEIE H MepenHBalolHecs.

O pO3HOHHLe UCTOUHHKE (puc. 170, A) TMOSABAAIOTCS B PesyJib-
Tare BpPe3AHHS B BOJOHOCHBI TODH30HT 3DPO3HOHHOH CETH: peK,
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pyubeB, J0xK06HH H T. I, Pacnosoxenue HX onpenesserTcsi pesbedoM.
ITo cyutecTBy ApeHHpYIOLIHE APTEPHH ABJAAIOTCH KakK Obl BHITAHYTHIMH
THraHTCKHMH HCTOYHHKAMH, NOCTYIUIEHHE BOAH B KOTOpHIE HHOrAA 3a-
METHO Ha IV1a3, a HHOrJla 06GHAPYKHBAETCA rHAPOMETPHYECKHMH METO-
AaMH (0 H3MEHEHHIO pacxoja PeKH).

Hemovnury epynmolsix 88 Hermovuky apmesyarckux God
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Puc. 170. OcHOBHBIE THIIBI HCTOUHHKOB

HcTounnkw rpyHTOBNX BOA: A — 3po3HOKHME: B — KOHTaKTOBME; B — nepeansaio-

muecs. MCTOUHHKH apTesHanckux Bon: [ — apreamanckuit cxaon; J — apresnanckui

GaccefH © MeCTHBIM O4aroM pasrpy3kd; E — apresmanckwit Gaccefin ¢ anHeinoR

pasrpyakoil, ] — rOpH3OHT TPYHTOBLIX BOA B PHXAWX NOEHCTHX OTANMKEHHAX! 2 —roO-

PH3OHT APTE3MANCKHX BOA; J — BOZOYNOpPHHE CAOH; 4 — FAMHHCTHI AEAIOBHA;

5 — YDOBHH NMOASEMHBIX BOA (FHAPOM3OrHNCH M THAPOMIONbE3W); § — MecTa BwXOAA
NOASEMHBX BOA — HCTOMHHKH :

)
V)

KonTakToBH e HCcTOuHHKH (pHuc. 170, B) pecbMa mHPOKo pac-
npocTpaHens B npupojie. OHH BO3HHKAIOT HA KOHTAKTaX CBHT PasJHy-
HOl TPOHHLIAEMOCTH B CJ/lydYae 3ajeraHHs XOopoumo INPOHHI2eMOro BO-
JOHOCHOTO TOPH30HTA HA OTHOCHTENIbHO BomoynopHoM. Bornbmice sHa-
gyeHHe B Daclpeje/leHHH KOHTAaKTOBLIX MCTOUHHKOB HMEET HaKJOH H
¢opma BOJIOYNOPHOro JIOXKa.,

MepenunBaomuecs ucrounuku (puc. 170, B) xapaxrepn-
3YIOTCA HaJHYHEM BOCXOAAIINX ABHXKeHHH BOAH BO/H3M MecTa ee BHI-
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X0fla H, TAKHM 06pa3oM, /10 HEKOTOPOH CTeneHH NPUOGIHAKAIOTCA K ap-
Te3HAHCKHM HCTOYHHKAM. DTOT THN HMCTOYHHKOB MOXKeT BO3HHUKATH,
IJIaBHBIM 06pasoM, B C/EAYIOIMX ciydasx: a) NPH HATHIHH Ha CKIIO-
HEe BOJOYNOPHOTO [JIHHMCTOrO MJIalla, HanmpuMmep, NenioBusi; 6) MpH
(hannaspHOil H3MEHUYHBOCTH I1acTa, BHIK/IHHHBAHHH EOJOHOCHHIX rO-
PH30HTOB, MpH OGOJbIIHX HEPOBHOCTAX BOJOYMOPHOrO OCHOBAHHS
H T. 0.; B) NpH HaJHuMH cGpoca, KOTOpbil co3paer Gapbep H3 Go.ee
MJIOTHHX NopoA. PasnoBuanocTedl nepennBaioIliXcsi HCTOUHHKOB MO-
eT 6BITb OYEHb MHOTO.

HMcToUHHKH apTe3HaHCKHX BOJ OTJIHYAIOTCA CPABHHTEJNbHBIM MO-
CTOSIHCTEOM peXHMa. ITO — BOCXOJflllHEe HCTOYHHKH, MOSIBJSIONIHE-
cfl B OUarax pasrpys3kH apTe3HaHCcKHX 6GaccelHOB M CKJIOHOB, B MeCTax
HauGosee G6JIarONPHATHOrO COYETAHHS TIeOJIOMHYecKOH CTPYKTYPHl H
pesbeda. O6GLIYHO OHH NPHYPOYEHHl K KOHTAKTaM BOJOHOCHBIX H BOJO-
YINOPHHEIX CBHT HJIH K 30HAM TEKTOHHUECKHX pa3phiBos. B ropno-cknan-
YaThIX 06JaCTAX HCTOYHHKH 06pa3yioT 30HbI pasrpy3ok, HMelolue Ju-
HeHHbIN XapakTep u NPOTArUBalollnecss Ha GOJIbIIKE PACCTOSHHS.

MoOXHO BHIENATH apTe3HaHCKHe HCTOYHHKH: a) KPaeBHX 30H,
6) BHYTPEHHHX 30H M B) MeCTHHIX OYaroB pa3rpyskd. B soHax Kpyn-
HEIX TEKTOHHYECKHMX pas3/OMOB BO3HHKAlOT TepMaJlbHBlE W ropsuue
HCTOUHHKH. B HeKOTOpBIX ciydasiX apTesHaHCKHEe BOABL CKPHITO pas-
rpyXaroTcsl B a/VIIOBHA/IbHBIE OTVIOXKEeHHS JOJHH PeK.

Cpenu apresMaHCKHX HCTOYHHKOB BBIEJISIOTCS BA THMA: HCTOY-
HHKH apTe3HaHCKHX CKJOHOB M MCTOYHMKH apTe3HaHCKHX GaccelHOB.

, MCTOUHHKH apTesHaHCKHX CKJIOHOB (puc. 170,1") BosHuKaioT B
NpeAropHLIX yyacTKax B cJyyae MOHOK/JIHMHAJBHBIX CTPYKTYp uau (a-
LHaJBLHOr0 H3MEeHEeHHs! NJ1acTOB NPH BHIKIHHHBAHHH FOPH30HTOB B CTO-
poHy npearopuii. 3TH HCTOUHHKH MNOABJSIOTCA TO OKPaHHAM TOp-
HBIX CTPaH NPH HAJHYHH BOJOHOCHKIX KOMIJIEKCOB, YXOASIIHX IOJ IO-
KPOB BOJIOYIMOPHBIX CBHT. B pesyssTare rHIpocTatHueckoro Hamopa,
CO3[aM0Ierocs B NPHMNOAHATOM KpHIJIe, MPOHCXOAHUT BHITECHEHHE BOIbI
H3 06/1aCTH HANopa, W B MONepeuHkX JOJHHAX HAa KOHTaKTe BOIOHOC-
HOro H BOJIOYNOPHOTO FOPH30HTOB BO3HHKAET MM0JI0CA MOUIHBIX BOCXO-
JSIIHX HCTOYHHKOB.

JInsi HCTOYHHKOB apTe3HaHCKHX GACCEHOB MOMKHO BBIIC/AMTH JABA
NOATHNA: HCTOYHHKH MECTHHIX (04aroBbiX) cTpyKTyp (puc. 170, 1) m
HCTOYHHKH JIHHEHHBIX cTPYKTYp (pHc. 170, E). PasHnna mexpy Humu
BecbMa cyuiectseHHa. MCTOUHHKM MECTHBIX CTPYKTYP NOSIBJAAIOTCS B
PE3K0 ouepYeHHBIX O0Yarax pasrpysKH, K KOTOPLIM CTPEMSATCS MOA3eM-
Hble BOIbl ¢ 60JbIIOH M/I0MIaAH apresHaHcKoro Gacceiina. McTouHukn
JIHHEHHBIX CTPYKTYP Pacnosiaralorcs 3aKOHOMEPHO IO OTHOIIEHHIO K
S/IeMEHTaM CKJAaAyaTocTH, 6Jaroaapsi YeMy MOXHO BBIIEJHTbH pas-
JIHYHO HANpaB/IeHHbIE «30Hbl HCTOYHHKOB»: MPOJAOJBHEIE, NONEpPeYHbie
H AuaroHajbHble. Ho B m0o6GoM ciryyae HCTOUHHKH CTPEMATCS TOABHTh-
€A B THICOMETPHYECKH HauboJsiee HH3KOH TOYKe; 3TO C/eNyeT YUUTHI-
BaTb IPH MOHCKAX NOA3EMHBIX BOZ.

AHAJH3 NPHYHH NOSB/IEHHS T10J3€MHOH BO/JbI HA 3eMHOMN MOBEpX-
HOCTH JIOJI)K€H IPOM3BOJMTBCA Ha OCHOBe SCHOrO MpejCTABJICHAS
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Puc. 171. CxemMbl MosiBA€HHH apTe3HaAHCKHX HCTOYHHKOB

A — B HWKHeR YacTH CHHKAHHAABHON CKAaAKH; 5 — B 30Me cOpoca; B — © 80He KOHTAKTA. / — ROAOHOCHHIE NOPOAb; 2 — BOAOYNOPHEIE NOPOALI,;
3 — OTAOKEHHS HWCTOMHHKOR; 4 — MCTOMMMKH; § — FHADPOHZOTHNCH; 6 — FHIPOM3ONbLESH; / — HANPABAEHHE NAACHHA CI0eR; § — AHHMH TOKA BOAM




0 ABHJKEHUH BOJ B BOJLOHOCHOM ropu3oHTe. TOJBKO NPH 3TOM YCJIOBHK
MOJKHO YCTAaHOBHTb, SIBJISIETCS JIH HCTOUHHK HHCXOISIIUMM HJH BOCXO-
AsiEM. B HeKoTOpHIX caydasx, Kak yxKe oTMeuasock, Hab/onaiorcs
SIBJIEHHS MEpeJuBa BOMA, IPH KOTOPOM IPYHTOBbIE BOIBI MPH BBIXOAE
Ha TOBEPXHOCTb NpHOGpPeTaloT Bocxoasulee Asmxenne. Hanporns, ap-
Te3HaHCKHE BOJBI B MeCTe BEIXOJa MOTYT HMeTb HHCXOIdlllee JBHKe-
HHe. B ouare pasrpyskH apTesHaHCKHX BOJ CO371aI0TCA JENPECCHH,.
HMerouHe GOpMy HeNpaBWJLHLIX BOPOHOK (puc. 171).

+[Ipn H3yueHHH HCTOUHHKOB GOJbLIOC BHHMaHHe CJelyeT YIAelsThb
PacnoJIOXKeHHI0 HX [0 OTHOUIEHHIO K 3PO:HOHHOI CeTH, Tak Kak MpH
HAKJIOHHOM MOJIOJKeHHH MJ1aCTOB HCTOUHHKH Pas/IMUHLIX rPYIIN pacro-
JnaraloTcs OGLIYHO HA pa3HBIX CKJAOHaX. IlpH Haauumm cGpocoB HiaM
KOHTaKTOB ILJIACTOB PAa3JIHUHOH BOLONPOHHUACMOCTH HENpPaBHJIbHOE:
npencTasJ/eHne 06 YCJOBHAX BbIXOZa DOJBI MOMKET NMPHBECTH K OIIH-
GoyHOMY 3aKMIOYeHHIO O HanpasjieHun c6poca WIH KOHTaKTa
(puc. 171, B u B).

Ecau mpu Beex ycioBHsiX, G1aronpHsATHLIX s NOSABJIEHHS HCTOU-
HHKOB, IOCJ/I€[IHHE HA MOBEPXHOCTH OTCYTCTBYIOT, CJICIAYET NMPOH3BECTH
HersyGoKoe 30HAMPOBOYHOE GypeHHe B MECTax BO3MOMKHOIO CKPBITOro-
BHIXOJa BOARL [l HiJIOCTpaUMH IIpHIaraercsl cXema K/accH(pHKa-
I[HH HCTOUHHKOB, B KOTOPOH YUTeHB H 0cOOble THIIbl HCTOYHHKOB, pas-
BHTble B palioHax «BeuHOH» MEpaJIOTEL H MOJOIOrO BYJKaHH3IMA
(Tabus. 49).

PexHmM HMCTOUHHKOB

PeXHM HCTOYHHKOB 3aBHCHT OT ECTECTBCHHBIX H HCKYCCTBCHHBIX
¢akropoB. EcrectBennrie (DakTOphl CBSI3aHBl C THAPOMEEOPOJIOTrHYe-
CKHMH M THAPOreOJOTrHYECKHMH YCJOBHAMH H OTPa)KaloTcsi Npexie
BCEr0 Ha peXHMe BOJOHOCHOrO TOPH30HTA, KOTOPHIl MHTAeT MCTOY-
HUK. OCHOBHEIM HCKYCCTBCHHBIM (DAKTOPOM SB/SIETCH HesTeNbHOCTD
ye/0BeKa, HampaBJ/ieHHAs Ha 3aXBaT H/IH yhaJleHHe MoJA3eMHOH BOJBL.
EcrecTBeHHBIH HCTOYHHK HMEET PeKHM, OTJHYHEIH OT pex<HMa Xopo-
wo opOPMIEHHOr0 M PAacYHILEHHOro BHIXOJA, AOCTATOYHO NpemoXpa-
HEHHOTO OT BO3AeHCTBHSI BHEINHHX (PAKTOpoB (0CaAKOB, MOJOBOMHH,
3aMep3aHusd, 3arpsi3HeHHs W T. A.). DTO XOPouWo BHAHO Ha rpaduke
PEXKHMOB I[JIaBHOrO, 0()OPMJIEHHOTO BBIXOAA H BTOPOCTENEHHBLIX, IepH-
BaTHRIX (puc. 172).

Kone6annsa B peHMe HCTOYHHKOB, CBA3aHHBIE C €CTECTBEHHBIMH (paKropaM,
noguuusmores, no H. H. Dungemany, caenyiomsM 3aKOHOMEPHOCTSM,

1. Besnunna koneGanuii TeM 3HauuTeabiee, ueM OaHKe K eIHHHIIE OTHOIIe-
HHe TJICIIafAH MUTaHHA K MJOIMAAH pacrnpocTpaneHHs BOJOHOCHOTO CJOS, TaK Kak
B 3TOM cayuae o6racTb, KOTOpas HENOCPEACTBEHHO COMpHKacaercs ¢ aTMmocdepoii,
OTHOCHTEALHO Gouablue. i

2. Konebanus ge6HTa HCTOYHHKOB TeMm G6oJblue, ueM GJHMKe 061acTh NMHTAHHS
pacrooXeHa K 30He JIpeHaXa, TaK Kak B 3TOM cjlyyae B pesyabTaTe HHQHb-
TpalHH TNPOHCXONAT pe3KHe H3MEHEHHsi TH/pPaBAHYECKOro rpajneHTa B Hemocpen-
CTBEHHOH GJIM30CTH OT HCTOMHHKA.

3. Ecan noposia B soHe aspalldH TOMKAECTBEHHA € TNOPOAOH BOJAOHOCHOTO /04,
TO CKOPOCTb H3MeHenu#d fae6GWTa  HCTOYHHMKOB  3aBHCHT OT  XapaKTepa
BOJAONPOHHIIAEMOCTH MOPOAH, NpHYeM KoaeOauusd HNeGHTa NOTOKA TeM pesue, deM
Goabie KO3h(hUIHERT (HUALTPALHH.
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CxeMa knaccHPHKAUHH HCTOYHHKOB

Ta6auua 49

Tunbl HCTOTHHKOB Oco6bie THIH HCTOYHHKOB
Ipynnst ~
HCTOYHHKOB B
B MOPHCTHIX NMOPORAX B TPEUIHHOBATLIX paifonoB ,Be4HOR" pailoHoB MOJOROTO
noponax MEp3N0Th BYJKaHH3Ma
- -

Herounhku Bpewmenno ¢pyngunonrpywmue| Bpesmenno ¢yuxuno- Ce3oHHblE HCTOYHHKH Bpemennsie  BhIXOAH
Bepxosoaky | MCTOWHIKH, HC‘I*!OH.{HE B 3a- | HHPYIOUIHE HCTOYHHKH | AeATEALHOTO CA0A BOJAHOTO Tapa, BO3HH-

cymausble nepuod®. Pacnuiaen- | Kophl BbIBETPHBAHUS Kawiuue BO BAAKIILIE TIE-

HhlE  KanejibHble HCTOYHHKH. | TPEUIWHOBATHIX MOPON H pHOABI

He6oabmne  3a6oa0veHHOCTH | BEpPXHEro 3rtama Kap-

Ha CKNOHAX, ¢ eaBa couauieiica | croeelx Maccupos. Co-

BOAOI CPENOTOYEHHLIE BPEMCH-

HBIE CTpYH

HcTounnkn HcTounHkH npenmyliecTBeH- Wcrounuku: HMetounnkn Haameps- JlepuBaTHbie (BTOpHY-

HO € HHCXOAALIHM NBHMEHHEM JOTHBIX BOZ (Ce30HHble, | HblE) rasHpylollHe H me-
L BOJBI: 3}1&:331"““““& P MHIpHpYyIOLHEe, nepe- | PHOLHUECKH  AeifcTBYIO-

BOX 2 MeHHble H T. 1.). HacTHu- | ume TepManbHble HCTOY-

1) sposuonHLIe;

2) KUHTAKTOBHIE;

3) nepeauBaouuecs: a) Bcaen-
CTBHE MNMOJANOPa TJAHHHCTBIM Je-
nosuew, 6) B peayabrate da-
HHaAbHOA H3IMEHYHBOCTH ClOEB
H HEpPOBHOCTH OCHOBAaHHS,
B) BCaencrsue cbpoca, co3gas-
wero Gapbep

2) naacTOBO-TPCLIHH-
Hble KOHTAKTOBbIE;

3) nepeauBalolHecs
TpeulHHHble, cOpocosbie
H KapCTOBbIE

HO — HCTFOYHHKH
MEp3AOTHBIX BOJ

MEX~

HHKH. Pymaponul —BLICO-
KOTeMnepaTypHble  Bbl-
XOIb  BOAAHOTO  Iipa.
He6oabluue refsepst
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[Mponomxenne taba. 49

Tunel HCTOYHHKOB

Ocobrie Turbl

HCTOYHHKOB

I'pynnsl
e e B TOPHCTHIX MOPOAAX B TPEUHHOBATHIX paloHOB , BeYHOH * paitoHOB MOJ010TO
nopoaax Mep3noThl BYJKaHH3Ma
Herounnku HcTounnkn npenmyuiect BeH- Mcrounngu: McTounukn nommeps- PoHTaHHPYIOLIHE H ra-
apresnaucknx | 10, © BOCXOUIULING ABIGKERUEM | 1) ya yuactxax passu- oL 3npy! lggltﬂuee ;i};h:laﬂ(?:d?l:
BOX THA TPeUHH H Paspul- | Hayoropue uctounw- | wnpyneas). Ieiisepnt

1) B KpaeBoii 30He apre3naH-
CKOro CKJAOHa, Ha KOHTAKTE BO-
JIOHOCHO# H BOJOYNOPHOH CBHT;

2) B ouarax pa3srpy3kH apre-
3uaHckoro OacceitHa: a) MCTOY-
HHKH MECTHBIX OYaroBbIX CTPY-
KTyp, 6) HCTOYHHKH JHHEHHBIX

CTPYKTYD

B ycaoenax 3arpyaHeHHO#H
pasrpyskH MOTYT BO3HHKaThb
rpaseBnle conku (B paitonax
HeTAHBIX H ra3oBLIX 3anexeii)

BOB B KpaeBoH 30He
apTe3HaHcKOro CKJAOHA;

2) B NOXHATHAX Tpe-
UHHOBATHX TOpOA B
apTesnaHckom Gaccedne:
a) TPelHHHBIE HCTOYHH-
KH MECTHbIX MOAHATHI,
6) TpelHHHBIE H NNaCTO-
BO-TpellHHHblE HCTOY-
HHKH JHHEHHWX CTPYK-
Typ, o6pasyolune 30Hbl
pasrpy3ok: NpoLoJbHbIE,
nonepevHse, IHaroHanb-
Hble

KH CO03/1al0T MHOrojaer-
HHE HajleldH, THApoOJakK-
KOMHTLI H NelsHble Mo-
TOKH 6GOJbIIKHX pa3me-
poB




4, Ecnn 3oHa aspanun npejcrasBlieHa cna60 NMPOHHUAEMBIMH OTJOMKEHHIMH,
T0 KoneGanus AeOHMTa NMOTOKA HEBEJHMKH, TaK Kak BOJOHOCHHH cJOf <«crnpae-
AAeTCA» C OTBOAOM BOAL Ge3 3aMeTHOro mnoBHIIEHHA YpoBHA. Bwmecte c Tem
noAoGHbEIE YCJAOBHS BecbMa GJaronpHATCTBYIOT OOPA30BAHHIO PA3HOCTH MEXILY
naBjieHHeM BO3[lyXa B 30He a%palHH M arMochepHbIM JIABJEHHEM, YTO MOXeT
BBI3BATb 3HAYHTE/NbHEIE KOnMeGanusi JeGHTa HCTOYHHKOB. Takum obGpa3om, craGas
BOJIONPOHHIIAEMOCTb 30HLI A9PAlHH BJHSET HA PeXHM TNOA3EMHOr0 CTOKA JBOSKO
H TIDH 3TOM MPOTHBOIOJOMKHO.
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Puc. 172. Pexnm riaBHOTO HCTOYHHKA M IePHBATOB

1 — nannsie HaGAOAEHHA MO FAABHOMY HCTOHHKY: 2, 3—Ran-

Hue Habaoaenwit no nepuBaram. A — aTMOCMepHbie OCAAKH

B MM; M — neOMT B a/cek; M — mHHepaausauus B 2/«;
T — Temnepatypa B °

Mo cTemeHH H3MEHYHBOCTH HeOHTA HCTOYHHKH MOXKHO pa3fieHThb
Ha naTb Kareropui (tabu. 50).

OcoberHo GOJIbIIHX AMIVIHTYL KO/ne6GaHHs geGHTa HCTOYHHKOB H
YPOBHS IIOJ3eMHBIX BOJ JOCTHralOT B KapcroBhiX obnacrsx. B xave-
CTBEe IpHMEpa NpHBOAHM rpadHK OAHOro H3 KapCTOBBIX HCTOYHHKOB
B 'oprom Kpmimy (pHc. 173). K THmy KapcTOBBIX HCTOUHHKOB OTHO-
cHrcs H H3BecTHHIH HCTOUYHHK AsiH B Kphimy. B 1904 r. MmakcuManbhBIii
Je6uT 9TOr0 MCTOYHHKA, HaGMIOJaBIUHACA B TepHoa  JOXKAeH
(Hosi6pb - mekalpb), mpesbian MuHuMaapHbii B 600 pas.
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Tabanua

Kareropun | XapakTepucTHka HCTOYHHKOB %Telg::::H:GM::CH:::;::‘?:;
1 Becbma nocrosaHHble wnlal
Il lNocToaHHbIE or 1:1 po1:2
I [lepemennnie o 182 & 1310
v Becbma nepemeHHble » 1210, 1:30
A" HMcKaounTeabHO HENOCTOSHHBE « 1230 , 1200
B a BE R A *HaGmionenust sa peXHMOM HCTOY-
1900 ‘fm 920 1930 1940 foder HHKOB TIOKAa3aJid, uTO B JIGTHEe BpeMmi,
15 l; n N Korjga noj3ceMHbie BOJBI HE HOlellaIOT
oy | HOBOrO TIONOJHEHHS 3anacoB, AeGHT
,:2 { KayXJaoro HCTOYHHKA CHHXKaeTcd, HPH-
1,0)—~ yeM CKOPOCTb 3TOro CHHIKEeHHHA 3aBH-
2 | CHT OT THHa BOAbI (rpyHTOBas, apre-
25 ! 3HaHCKas), a TakkKe OT PasMepoB H
Py Xapakrtepa NMojA3eMHOro pe3epByapa, u3
L | KOTOPOI‘O BOAda IMOCTynaer Ha HOBEPX'
16 HOCTB. H}’TEM COBMEIIeHHsT KPHBBIX
p ‘majenusi ne6MTa 3a HECKOJBKO Jer
121 \ MOXKHO COCTABHTb THIOBOI rpadHK
1w | Kosne6GaHuit nebura AJA KamKIOro Hc-
a8 L1 Tounuka (puc. 174). Paannune B Kpa-
2% | BbIX, OTBEYAIONIHX YCJIOBHSIM OT/HEJb-
av ] i A/cex
19
gz Pan f\ -
2NN/
a [ \‘[ ¥
s
a6 \I
év w5 20 25 30 Jwu

Puc. 173. TIpadux koneGanni
BebHTa KapCcTOBOTO HCTOYHHKA

B Topuom Kpwimy
(no U. T'. Tayxosy)

A — MakcHMasbhbie ReOHTH; 5 — KoAe-
Ganug 1e6MTOB 33 BTOpPOE nOAYroane;

B — craaxennas xpasag KoaebaHuit

Puc. 174. Tunoso# (cosmemennslii)
rpaHk ne6HTa MCTOYHHKA

HBIX JIeT, COCTOHT JIHIIIbL B CMEIIEeHHHA
HayaJbHOH TOYKH TafeHHsa jebHTa,
4YTO MNPOHCXOJHMT OT pasHHIbl B 3ana-
Cax MNoA3eMHBIX BOJ[, HAaKOIUIEHHBIX

B pasHule roasl. THnoBoft rpaduk maeT BO3MOXKHOCTH NpEACKA3aTh
BeJIHUMHY MHHHMAaJbHOro JNe6uTa M XON NajeHus neGHTa HCTOUHHKA

0 HavaJja OCeHHHX MOXIeif.

PeXXHM HCTOYHHKOB B NepHON, KOTAa IMOA3eMHHIl pesepByap He

noJyyaer AONOJHHTENTBHOIO ITHTaHHA,

Ha:chBaercd4 CaMOCTO -

TeJbHB M DEXXHMOM H BhIpaXKaercsi ypaBHeHHeM HBYX EHJOB:
I7s TayGOKOro 3ajieraHHsl BOJOYMOPA, MPH MOUIHOM BOJOHOCHOM

TOPH30HTE
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Iis HeryTy60KOro BOJAOYNOpa, IPH BOLOHOCHOM rOPH30HTE HeOO0Jb-
WO# MOLIHOCTH

Q= OO
1 —af’
rae Q —MHHMMAABHBIH Ae0HT;
Q, — ne6UT B Haya/JbHLIH MOMEHT NAJEHHS;

o — KO3(PHIHEHT HCTOLIEHHS BOZOHOCHOTO MJIACTA, 3aBHCS LIIHI
oT Koa(punuenTa QHALTPALHHA 11aCTa, BOZOOTAAYH TPYHTA,
MOIIHOCTH BOJOHOCHOTO MJA4CTA H PacCTOSIHHS MCTOYHHKA
10 BOIOpasjeJsa PYHTOBEIX BOI,

{ — NPOJO/IKUTENLHOCTL NepHoaa najenns me6ura,

Jlns.npenckasaHns MHHHMAJbHOro Ae6HTa Majio H3YYeHHOTO He-
TOYHHKA PeKOMEHAYeTCS MOJb30BAaThCA METOJA0M aHaJOTHH, OCHOBAH-
HBIM Ha TOM 2Ke TMPHHLHIE, YTO U 7fmun
cnpco® MpuUBeJeHHS K MHOTOJIET- 1040
HeMy psAy, ONHCaHHHEI B 1. 6.

s storo Ma“yorapudmuueckuit 5w
rfaduk HaHOCATCA JaHHLIE O Jie- B
6uTax HHTepecylollero Hac Hc- Y
TOYHWKA, a TaKKe HCTOUHHKA, ®
HAXOAALIETOCH B CXOMHEIX YCJIO- o
BHAX M H3YYEHHOTO B TeYeHHe =
IUINTEJLHOTO BpeMeHH (puc. 175). &
C nomouibio 3TOrO rpaduKa 1o

MHHHMaJIbHOMY He0HTY XOpoulio

H3YYEHHOTO HCTOYHHKA MOMKHO #

NpeAcKa3aTb MHHHMAJbHBIL Je- |

OHMT MaJIO H3YUEHHOTO. n 7 00 1000
[Ipu mnpoeKTHpPOBAHHH 3KC- e

MJyaTalii HCTOYHHKA HeoOXOoIH- o/ ®2

MO pacrnoJjiarath JaHHBIMH O KO-  Puc. 175. XapakTepucTHka ne6uton
Jefanusx ero ne0uta 3a He- HMCTOUHHKOB 10 METOAY aHaJoruu
CKOJIbKO JieT. Jlas 9Toil mesn mo- (rorapaduuuecknii rpacuc)

o Haunbie Habaonenuit 3a nebutamn: [ — Xo-
JIE3HO HMETh XPOHOJIOTHYECKHH  powo uayuennoro mctounuka, 2 — Maio usy-
rpacduk H3MeHeHuii nebHuTa, Ha MEHHATO; HERONAMYA

OCHOBE KOTOPOrO CTPOSITCSI KPHBHIE YacTOTH M o6ecne4eHHOCTH
(puc. 176) aHamOrMyHO TOMY, Kak 3TO Jejaercs s PeK.

BBHAY TOro, 4TO HE BCErja HMEIOTCH MaTepHaJsbl 0 AIHTEJIBHOMY
H3YYEHHIO pexuMa HCTOYHHKOB, B OleHKe MX aefura TpeGyercsi u3-
BECTHAsl OCTOPOXKHOCTb. B CBSI3H C 3THM 3a pacueTHBIH AeGHT OOLIYHO
NPHHHMAETCS MHHHMAJBHBIH.

Cpennuil MHOroJIeTHHI 1eGHT HCTOYHHKA (BbIpaxaemelil B 2/cek)
HasbiBaeTcss HopMo# pacxoxa (o, CpeqHerogoBOH 1eOHT — rogoBoi
HOpMOil pacxozna Q.. =

OO6cnenoBaHHe HCTOYHHKOB

O6cnefoBaHie HCTOUYHHKOB fIB/ISAETCA OJHHM H3 BamKHefnIdx aJje-
MEHTOB THAPOreoJIOrH4ecKoi CheMKH.
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Onpcanne MCTOYHHKOB [O/MKHO BKJAKOUYATH C/AelyIOUHE NYHKTH !

. HoMep HCTOUYHHKA, NOJ KOTOPHIM OH OnicaH W OGO3HAYEH Ha
kapre. Hymepauusi Moxer GuiTh OGllas AJs BCexX ONHCHIBa@MBIX 0GLEKTOB (reo-
JOTHYecCKHe OGHAMeHHS, KOJOJIB, CKBaXKHHB, HCTOYHHKH H T. I.) HAH ocobaf,
TOABKO /S HCTOYHHKOB. MecTo BhIXOZa BOAH OGO3HAuaeTcs HAa KapTe TOYKOM,
NpH KOTOpOfi CTABHTCH HOMEp HCTOYHHKA.

Jijcex
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| ——

uik!
?“h“]‘lﬂ

i | | g
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1 i ! H i ! H !
1925 1928 1927 1928 1929 1930 1931 1932 7933 1934 1935 138 1937 rodst
Y/ 02 R S R e R

Puc. 176. Kpuenie oGecneveRHOCTH H 4acToThl AebuTa HCTOYHHKA (MO
H. A. NMaotaukosy)
I — xpoHonoruueckas Kpusas; 2 — KpHBad 9acToTnl; 3 — kpABas obecneyeHHOCTH

2. MecTtonosoXeHHe HWCTOUHHMKA MO OTHOWEHHIO K THIpOTpadH-
YecKHM H oporpaduueckHM ssemenTaMm (Gaccefiny, foNuHe peKkH, Ganake, oBpary,
yuleaplo, Gepery Mops, NOAHOMXKBIO TOPEl H T. J.) H NO OTHOWEHHID K OauxKaii-
lleMy Hace/lleHHOMY NYHKTY (HanpaBjeHHe H paccTOsHHE OT Hero). JIO/mKHmH
ObiTb YKasaHbl Takike reorpaduueckue KOODAHHATHI,

3. Bocora MecTa pacnofoXeHHS HCTOUYUHHKaA Kena-
TeNbHO, 4 NPH JeTalbHOH chbeMKe 00s3aTeNbHO OnpefesneHHe abCOMIOTHON BBICOTH
HCTOYHHKA, €CJIH He HHCTPYMEHTaJNbHO# HHBEJHPOBKOH (HHBEJIHPOM, TaxeoMer-
poMm), To XoTs On Gapomerpuueckoil (ameponzoMm). ITomumo 3Toro, HeoGXxomAMMO
onpefenATh NpEBHIIEHHE MecTa BHIXOAa BOAH HaJA AHOM JOJHHE, HaJ ypOBHeM
Pekn H T. 1. Pekomennyercd Takme OTMeyaTb BBICOTY XapaKTepHHIX TOYeK:
nepern6a CKJIOHA, Kpas H MNOJHOXbA Teppac, oOHAXKeHHH KOPeHHLIX MOPOX
RIH OTAENbHHIX XapaKTePHLIX CJOEB, a TaKKe paCCTOsIHHE STHX TO4YeK OT
HCTOUHHKA.

Ilo sTHM ZannuM MOXKHO BLIYEPTHTb CXeMATHUeCKHii reoioruyecknii paspes
¢ cobnionesHeM MacmiTaba H YKasaHHeM TOJNOXEHHs BOJOHOCHOTO TOPH3OHTA,
YPOBHSI BOAKW H T. M.

4 Penbed yuacTKa BHXOoma BOAK. Jomxno Guth yKkasaHo, Ha-
TpHMED, YTO HCTOYHHK DACTOJOXeH B Bepxmeil (cpenaHeii, mmxueil) wacTu nono-

I Tlpu H3NOKEHHH METONWKHM H3YYeHHS HCTOUHHKOB aBTOpOM OGkljia HCMOMb-
80BaHa HHCTPYKUHSI No o6c/Aef0BaHHIO HCTOYHHKOB, cocraBiennas @. II. Casa-
PEHCKHM. v
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TOro (KpyToro) ckioHa peuHod JOJHHBI WIH JKe B OCHOBaHHH (cepeanHe) oGphiBa
npasoro (nesoro) kopenHoro Gepera peku uiH oGpeBa ApeBHeil Teppachl M T. I
Penved) Moxer Obith 06pHCOBAH CXEMaTHUECKHM pa3pe3oM MECTHOCTH B Xapak-
TEPHOM HanpaBJeHHH, HanpHMep MNONEPeK CKJAOHA, ¢ TPUOIHSHTENbHEIM CcOOJI0-
JleHHeM TOPH3OHTAJNbHOTO W BepPTHKAJbHOTO MaciuTaGos,

5. T'pynnma ¥ THN HcTO4YHHKaAa Heo6XxoiuMo yKka3aTh THN BOAH,
NHTAOIell HCTOYHHK: BEPXOBOAKA, TPYHTOBas MWJH apTe3HaHCKas, H TpPHYpo-
UeHHOCTL €ro K TOMY HJAH HHOMY BOJOHOCHOMY TOPH3OHTY KOPEHHEIX MNOPOJ,
(nmacToBoMy, TpPeIHHHOMY) HJAH YeTBEePTHUHHIX OTIOKeHHH, Hamo nonmitathes
TaKXe YCTAHOBHTHL THN JaHHOTO HCTOYHHKA (9PO3HOHHHIN, KOHTAKTOBBIN, TepenH-
Bapuicsa, apTe3HaHCKOro CKJAOHA wuau OGacceliHa, MECTHHIX MJH JHHeAHHX
CTPYKTYp H T, IL).

6. Neonoruueckoe CTpPOEeHHE H BOJOHOCHBA TOpH-
30HT, nmammuﬁ ﬂ.aﬂHHﬁ HerounkK, [eosoruyeckoe CTpOeHHE MeCTa BhIXOIa
ONMHCLIBAETCA N0 MAHHBIM HaGAlOJeHHii; eclH y Mecra BhIXxofa HMeIOTcs1 oGHa-
JKeHHsl, TO OHH OMHCHLIBAIOTCH M 3aPHCOBLIBAIOTCHA C YKasaHHeM MOJOMXEHHs HCTOd-
HUKa, Jle10BHA HJIH OCHINH TaKKe JNOJMKHB ObiTh NMOKA3aHEl HA KapTe H paspese,

H HCTOYHHK MNOABJAETCH H3 YETBEPTHYHEIX O'I‘JIOJKeHHH, NPHKpPBIBAOLMIHX BOJO-
HDCHHI cJIOf, O MOC/efHeM MOMHO CYAHTb HAa OCHOBAHHH TEOJOrHYECKOTO CTpoe-
HHA MECTHOCTH H XapaKTepHCTHKH CaMOro HCTOYHHKA: BHICOTHOR OTMETKH,
xuMpdbckom “cocTaBa BOAH, TEMIepaTypHL

¢« 7. Xapakrtep BHXO0XAa BOXK. Boma Moxer H3JMBAaThCA B BHIE
ONHOH WM HECKOJABLKHX CTPyH, TNPHYPOYeHHHX K TpEIlHHaM, KaHajaM H T. I,
HJIH PaBHOMEDPHO NPOCAYHBATbCHA MO CKAOHY BJAOJL BHIXOAA BOJOHOCHOTO IJacTa.
YacTo yACHHTL XapakTep BhIXola Ge3 NPOH3BOACTBA PACYHCTKH 3aTPYAHHTENLHO.
B HexkoTopmX ciyuasx NJIacTOBHI BHIXOZL BOAI He o6GpasyeT HMCTOYHHKA B COG-
CTBEHHOM CMBHICJIE CJ0B3a, a4 BHI3bIBAET JHIIb 3a60JaYHBaHHE HWIAH YCHIeHHoe
yBJa)HeHHe CKJIOHA, B 3aCylINIHBHIX MECTHOCTAX CONMPOBOMKAAIONIEECH HHOTAA Tak
HA3EIBAEMBIMH <BLINOTAMH®, T. €. TOHKHM GeJocHeXHHM HajeToM coned, Kax-
I0e TaKoe SBJeHHE JO0/KHO OEITh OTMEYeHO NpPH THAPOreoJOrHYecKoil cheMKe.

8 He6Gut ucTtounuKka. Onpererenne Je6HTa HCTOYHHKOB AaeT TNpel-
CTaBJIeHHEe O BOJOHOCHOCTH pafioHa H NPOH3BOAHTENHHOCTH BOLOHOCHHIX TOPH3OH-
ToB, Ilpi O6WHX rHAPOTEONOTHUECKHX HCCAElOBAHHAX H CBEMKe MOTYT fpHMe-
HATBCA YNpoLleHHEle cnocolwl  onpenenenns fae6uta. [lpH cnenmanbHHX Ke
THAPOTe0JIOTHYeCKHX H3BICKaHHAX Heo6xoniHMo GoJee TilaTenbHOe OnpejeieHHe,
TpeOyiollee HHOTAA NPHMEHeHHS BOJOC/HBOB.

p MaccoBoM o06caelOBAHHH HCTOYHHKOB TOJNE3HO TOApasfensTh HX IO
BelduHHe NeOuTa Ha TPynnel, Hanpumep: a) menee 1 a/cek, 6) or 1 no 10 »2/cek,
B) Gomee 10 a/cex.

9 duszuHueckKkuHe cBOAcTBA BOIH: WBeT, 3aMax, BKyC, mpo3pad-
HOCTBb, TeMnepatypa. [as oOllpefleleHHsi TeMNepaTypsl BOJLI KelaTeJIbHO HMETb
TepMoMerp c Aedenusmu uepes 0,2°. Ilpu OTCYyTCTBHH TaKOrO TepMOMeTpa MOXKHO
BOCIO/IL30BATECH OOLIKHOBEHHBIM JICHMBEIM TEPMOMETPOM MJH, B KpaiiHem cay-
yae, TEPMOMETPOM-TpalioM OT aHepoufa. OJlHOBpeMeHHO HeOGXOAMMO OTMevaThb
TeMIepaTypy BO3lyxa, MOTOAYy H BpeMsi 3amepa.

Xpu MHUY@CKHI cocTaB BOJALL. [aa onpereleHHss XHMHYECKOTO
cocraBa BOJIBI HCTOUHHKA INOAB3YIOTCS MNOXOAHONW JaGopaTopHeil, NpPH NOMOLLH

KoTopoit . onpenensiorT coxepxkanue CI, SO, , HCO; NpoHSBOAAT KayecTBEHHYIO
peakumio na NO;, NO7, NH] a Ttakike ompelensior nokasaTeib KOHUEHTPaIHH

Bogopoanuix HoHoB pH ® Xectkocthb, Pesyabrar ananusa Beipaxkaercsa Qopmysoi
Kypaosa,

H3 HecKONBKHX CXOAHLIX HCTOYHHKOB, TpPHHAJJEXallHX K OJHOMY BOJOHOC-
HOMY TOPH30HTY, BRIOHPAIOT OAMH THMHYHBEIA, U3 Kotoporo GepyT npoly Aas nox-
po6Horo anajiusa B snaGopaTopui.

11, TasoBwii cocTas. Mrorla BoAb colepxar B cBeGONHOM HJH pac-
TBOPEHHOM COCTOSIHHH pa3/iuyHEle Ta3bl (YTJIEKHCJAOTY, a30T, CepOBONOPON, MeTaH
H T. 1), KOTOpblE MOTyT BBUIEAATbCS B MeCTe BEIXOAA BOJGL. B BHJE NY3bIPbKOB.
Bunensiouuiicss ras KeaareibHo onpoGoBaTh HA MecTe Ha ropesne (Meras) n
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Ha 3aTyXanue B HeM ropsmed JyuYHHH (yr.nexuc:lo*ra) Cnoco6s orGopa npo6 u
HCCJELOBAaHHA ra30B H3JOMXEHBI B cneunanbuux HHCTPYKUHAX,

122 OtnoxeHHs HCTOYHHKOB. B HEKOTOPBIX clyuasx BHXOX BOAH
CONpoBOXKAACTCA OT/OMKEHHAMH PA3JHYHBIX coJeil M MHHEpaﬂbHHMH HOBOOGPHSO-
BaHuAMH, TaxkoBbl, HANPUMEp, H3BECTKOBbIE TY(H, HJIH TPAaBEPTHHHI, KPeMHHCThIE
HaTeKH, HaKomJeHHst OxpHcro-Oypoli rHApoOKHCH xene3a u T. n. Caenyer onu-
caTh BO3MOKHO moApoGHee Bce 3TH HABJEHHA, onpeaejHTh o0beM HoBooGpa-
30BanHi W B3ATL HX o6pasunl And Goaee nogpoGHoro axanusa. Kpome Toro, Hano
OCMOTpeTb OKPYKAaIOUIYI0 MECTHOCTb H BLIACHHTb, HeT JIH NoAoGHBIX 00pasoBaHuii
eme rae-HHOyAb, B MECTaX paHee CYLeCTBOBABIUHX, HO HCUE3HYBLUIHX BBHIXOJOB
noaszeMHuelX BoA. Bce Takune yyacTku AOMKHb ObiThb HaHECEHBI Ha KapTy.

HHoraa Ha AHe BOLOeMa, B KOTOPOM HAXOJWTCA HCTOMHHK, OTNAraloTcs HIH,
cofiepxaliie CepoBOAOPON. ITH HAB HANO 00A3aTENbHO AHAJNH3HPOBATH, TaK Kak
OHH MOryT OKasaTecfl JeyeGHbIMH,

13. Kanrtax Ecau HCTOYHHK KanTHPOBAaH, HaJ0 TPHBECTH KPaTKOe OMH-

caHne Kanraxa.
14 HasnHauenuwe MW peXHM HcTOuHHKaA, Eciu Bona ncrounnka

HCTIONIb3YETCA, HaJ0 BLIAICHHThH €€ LIeJIeBOe Ha3HA4YeHHEe (J.'UTH NMHTLEBOTO HJH Tex-
HHUYCCKOrO BoAOcHaGXKeHus, AN BOZOMOS CKOTa H T. M.) H MOJYUYHTb Y MECTHOro
HaceJeHHA cpeleHWdA, XapakKTepH3YlOUlHe peXMHM HCTOYHHKa, a HMEHHO! a) NlaBHO
JH NoAb3yloTcs BOAOH HCTOuHHKA; 6) Bcerga JM OH HMeET OLHHAKOBHIT pacxold;
B) naGniofacTcs JM NOHMMKEHHE pacXola HCTOYHMKA H KOrfa OHO OcofeHHO 3a-
MEeTHO: B KaKoe BpeMfd rojla # B KakHe TOJRI; !‘) HCCAKAeT JH Korna-miﬁo neroy-
HHK; Q) yBelHuMBaeTcA JH AeGMT HCTOYHHKA Tnocne AOKAell, H uepe3 CKOJBKO
BpeMeHH; e) MYTHEeT JH BOAAa B HCTOYHHKE H KOrja HMEHHO, )K) npomepsaer
JIH HCTOYHHK 3HMOil.

JIns1 OlleHKH HCTOUHHKA B LeJIAX €ro NMpakTHYecKoro HCio/b3oBa-
HUs TpebGyeTcst OpraHH30BaTh crallMoHapHLle HAG/IIOIeHHA 32 €ro pe-
x)umoM. Yacrora HaGmofenuit 3aBHCHT OT THNA HCTOuHHKA. BHauasne
OHH NOJIXKHBI MPOM3BOAHTHCH Yallle, 0COSEHHO, eC/IH 9TO HCTOMHHK 30-
HBl a3palMH HIH TPYHTOBBLIX BOX, GLICTPO pearupyioliux Ha MeTeopo-
JIOrTHYeCKHe SIBJIeHHH; B JaJbHeliieM Ha6J/I0JeHHsT MOXKHO TOBTOPATDH
pexe.

Jlannsle 0 peuMe HCTOUHHKA CJI@lyeT COMOCTAaBJATH C METeopo-
JIOTHYECKHMH JaHHBIMH TEKYIIero i MpefuecTBYIOHX MecsleB 1 JeT,
T. €. C KOJHYEeCTBOM aTMoc(epHBIX OCaAKOB, HX pacrnpeleneHneM BO
BpEMEHH, NPOAO/IKHTENbHOCThIO CHErOBOTO MEePHOAA, MOLLHOCTbIO CHe-
rOBOro MOKPOBA, HHTEHCHBHOCTBIO CHEFOTASHHSA H T. I,  TAKXKe C Be-
JIHYHHON CTOKA peK JaHHOro pailoHa.

Tlpu n3yueHun pekuma HCTOYHHKOB HeoGXOAHMO, KpoMe TOro, BhI-
ACHATL CJELYIOIIHe MOMEHTH: a) B3aHMOOTHOLUEHHSI 3JEMEHTOB pe-
)uMa: ne6uta, TeMnepaTypbl, XHMHUECKOro coctaBa; 6) B3aHMOOTIO-
LIEHUST OTANbHBIX 3JeMeHTOB pexuma (Hampumep, neGuToB) pas-
JIHYHBIX HCTOYHHKOB M MX 33aBHCHMOCTb OT METEOPOJIOTHYECKHX YC/0-
BHH; B) THM pekuMa HCTOYHHKA, XapaKTep KPHBBIX KoseGaHuil ne6H-
Ta, TeMIepaTyphl, XHMHYECKOro cOCTaBa, BPeMs MAKCUMYMOB H MHHH-
MYMOB.

Jlaunule HaGmogeHui caenyeT opopMasATe B Bule rpaduxos. Jdas
IIOCTPOEHHS MOC/IeIHHX Heo6XoaAHMo BLIGHPATh Takol MacuiTal, KOTo-
PHlil MO3BOJIMA OBl HATJAAHO MOKa3aTh KoJAeGaHHs PeKHMa; NPH 3TOM
KoJe6aHUsA, 3aBUCALIME OT TOYHOCTH M3MEepeHHil, He MO/IKHEI OTpa-
XKaTtbcsl Ha rpaduke. Bee nanHble 06 HCTOYHHKAX MOJKHEL OLIT Ha-
HeceHbl Ha KapTy ¢ NOMOIIbIO YC/IOBHBIX 3HAKOB.



Faaesa 21

METOIHUKA THUIPOTEOQJOrHYECKHAX
UCCJENOBAHHH

3anauu u coJiepKaHHe ruaporeoJIorH4eCKux CbeMOK

Fuaporeosiornyeckne paGoTel MOTYyT HMETh caMoe DasjaHuHoe Ha-
3HayeHHe, HAYHHAS OT BHICHEHHs OGUIMX 3aKOHOMepHOCTeil pacnpo-
TPaHeHHs] MOJA3EMHBEIX BOJ M KOHYAs# YCTAHOBJIEHHEM KOHKDETHOro
(Ccnocoﬁa HX 3KCIUIyaTalluH.
' ,Jlng mpaBuabHOro HampawjeHHst paloT [0 HCNONb3OBAHHIO MOA-
, 3eMHBIX BOJ IIPH THAPOreo/orHyeckHx paborax Heo6GXONHMO BHISICHHTD
~ caemylomie Tpu Bompoca: 1) ycioBHs GOPMHPOBAHHA TMOA3EMHLIX
BOA; 2) yc/oBHSI 3a/leraHHs BOJOHOCHOI TOJIIHM H ee KOJUIEKTOPCKHE
CBOHCTBA; 3) IMHAMHKA H PEXHM IMOA3EMHEIX BOZ.

Ha neproit cragud noHcKoB Belyllee sHaueHHe npuHobperaer pas-
peluenHe mepsoro Bornpoca. B mpouecce npegsapHTeJIbHEIX pasBefoy-
HEIX paGoT Heo6XOAHMMO OCBETHTb BTOPOH BOMpPOC, NpHYEM H3yueHHe
¢opmbl  3alleraHusa mnoa3eMHOl Boabl TpebGyeT TpHMeHeHHs pas-
JUYHBIX METOJOB NOHCKOBO-Pa3Bel0YHOro jesa, B YacTHOCTH Oypo-
BoIX paGor. B cragmu JeTaJbHHIX pPas’Be/lok s OGOCHOBAHHS
palMOHAJIBHOTO crocofa HCMNOJIb30BAHMS 10/3eMHEIX BOJ HEOOXOAHMO
ONpEeJe/IUTh HX pecypchl H pa3paGoTaTh BONPOCH HX 3KCIUTYaTalllH,
B CBfI3H C 4eM OCHOBHOe 3HaueHHe npHOOpeTaeT H3yueHHEe NHHAMHKH
H peXHMa BOJ.

ITpaBuibHOE pasBepTHIBAHHE NMOHCKOB M Pa3BelOK MOA3EMHEIX BOJ
Tpebyer IpexAe BCEro BBICHEHHS Ieo/IOrHYeCKOro CTPOEHHSA H THAPO-
reoJIorHYeckKHX ycJoBHIl pafiona. drta 3ajaya OCyLIeCTBJSETCA NMyreMm
NpOBefieHHsT THAPOTreoJOrHuyeckKoii CBHBeMKH, KoTopas
0OBLIYHO NOTOJHSETCS pasBefKaMH MOHCKOBOrO Xapakrepa.

Iunporeonoruyeckas cheMKa NpejcTaBJseT co6oil KOMIUIEKCHOe
IoJIeBOe HCCIefOBaHHe, B NpOLEcce KOTOPOTO H3y4aloTcs BCe TPOsiB-
JIEHHS] BOJOHOCHOCTH, T. €. €CTSCTBEHHEIe BHIXOIH H HCKYCCTBEHHEIe
BCKPBITHS TOA3eMHEIX BOJ, a TaKXe IIOBepPXHOCTHBIE BOAOEMbI (peKH,
osepa, Gojiora), CBA3aHHBIE C NOA3eMHBIMH BojaamH. OJHOBpeMeHHO
perucTpupyiorest Bce (DH3HKO-reo/IOrHueckue siBJEHHs, BO3HHKAIOLIHE
B pe3yJibTaTe AeiTe/bHOCTH MOA3EMHBIX BOJ (OMON3HH, KAPCT M T.1.).
Kaxblit 06beKT HAHOCHTCS HA KapTy XOPOWIO YHTAEMEIM YCJIOBHBIM
3HAKOM I HyMepyercs. >

B mpouecce ruaporeosornyeckoil cheMKH Heo6XoauMo ofpamartb
BHHMaHHEe Ha PAacTHTEJNbHOCTb, TaK Kak HEKOTOpPble BH/BI pacTeHHit
ABJIAIOTCS XOPOILIHMH MMOKA3aTessIMH OJH3KOro 3aJeraHus noA3eMHBIX
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Box. IlpociexuBasi BONOTOKH, CilelyeT OTMedaTh <«KHBHIE» pycaa,
yKa3hBalollHe Ha JPeHaK IPYHTOBLIX BOJ.

MaciraGel THAPOreoJornyeckod ChbEeMKH MOryT 6BIThH CaMbIMH
pasIHYHBIMH:

l. JleTanprHasa cheMKka Beferci B Maciurabax KpynHee
1:10000 masi oGOCHOBaHHSI pasMelleHHs KanTaXXHEIX COOPYIKEHHI:
H JIVIsl OLIEHKH 0OBOJIHEHHOCTH MECTOPOK/EHHH ITO/Ie3HBIX HCKOTAEMBIX.

2. Mnomannasa cpeiHemacmrabHag cbeMKa MaclutaGos
1:10000 — 100 000 mpecsienyer uesib H3y4eHHS] TOTO WJIH HHOIG
rEAPOTe0JOTHYECKOro paioHa.

- -t P
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Puc. 177. O6opynoBanue HMCTOUHMKA IJIA 3amepa nebuta
C NOMONLLIO BOAOCAHBA

3. PeruonanbHasa MmenkomacmrabHas cbhbeMia TIPOBORHTCH
B Macmrabax mesbue 1: 100 000 npu npeasapUTe/NbHOH OlleHKe THA-
pOreo/JIOTHYECKHX YCJIOBHIf OTHOCHTENBHO €/1a60 H3YYeHHHIX pPaiOHOB.

UYem kpymnHee Macuitab CHeMKH, TeM ¢ GOJblIeH TOUHOCTBIO AOJ-
#Hb GbITh H306paKeHBl HA KapTax Te WM HHBIE OCOGEHHOCTH TeoJlo-
FHYeCKOTO CTPOEHHsI H THIPOreOJIOTHUEeCKHX YCJIOBHI paiioHa. YKpyn-
HeHHe MacmTaGa chbeMKH TMoBBIIaer TpeGoBaHusi K H306pareHHio
JeTajell CTPOEHHSI H K TOYHOCTH COCTaB/JIEHHS KapThl.

Ilpu ruaporeosoruueckoii cheMke GoJbIioe 3HAUEHHe HMEeT BhI-
Jle/leHHe THIIOB HCTOUHHKOB B COOTBETCTBHH C NPHBEAEHHOI! B NPeIbILy-
meft r1aBe CXeMoll, a Takie aHANN3 YCJIOBHiI uX noseienus. Mecra
BBIXOJIa BOJBI HAJ0 pacuuuiath H o60pyLOBaTh TakuM o6pasoM, yTo-
66l MOXKHO OBLIO 3amepsiTh MAeGHT BOJALL C MOMOINbIO BOJOCTHBA
(puc. 177) mnu MepHOro cocy/a, He OrpaHHYHBASICh OJHUM IJ1a30Mep-
HBIM ONpeze/eHHeM, KaK 3TO YacTo AeNaloT HecleaoBaTenn. s uure-
pecHBIX HCTOYHHKOB, KOJIOAIEB H CKBaXXHH cJeayer 6paTh mNpoOhl
BOJIbL [J151 XHMHYECKOTrO aHaJH3a.

Ha kaxanlit o6ce10BaHHBIA HCTOYHHK JOJKHA GHITH 3anoJiHeHa
crelHaJbHAs PerHCTPallMOHHAsI KapToyka, NpumepHas (opma KoTo-
poit mpHBOAMTCS HA cTP. 355—356.

Takum o6pa3om, THAPOTeOJNOrHUECKas CheMKa HMeeT Xapakrtep
MOHCKOB MOJ3eMHHIX BOA. B mporuecce chbeMKH NMPOH3BOAHUTCA THAPO-
reoJiorHyecKas OlEHKAa TeoJOrHYecKHX CTPYKTYP M OTJIOXKEeHHi, ycTa-
HABJMBAIOTCS TPAHHILI PAcNpOCTPaHEHHs] BOJOHOCHBIX M BOAOYIOP-
HBIX KOMILIEKCOB, ONpefesioTCs MOIIHOCTH FOPH30HTOB, BHISICHSIOTCS
(hopMul B pasMepsl 6accefiHOB MOA3EMHBIX BOJI, pacnoJoxkeHue obna-
cred mHTaHHsA W croka. C MOMeHTa HauajJa CBHEMKH HeoGXOIHMO
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XapaxTepHcTnka peaseda
yuacTKka MCTOYHHKA THM HCTOTHHKA
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[nan ¥ paspe3 ydyactka HCTOUHHKA
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O6opoTHas CTOPOHA KapTOUYKH
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BeCTH HaGJIONeHHs 34 PEXKHMOM BOJHEIX 00LEKTOB, COOHpATh CBeje-
HHA O pelKHMe HCTOYHHKOB C TeM, YTOObI 1aTh NPeJBAPHTE/bHY 10 OLEH-
KY OTHOCHTE/bHOH POJIH Pa3JIHYHBIX BHIOB ITHTAHHS TMOA3EMHBIX BOM.
OTH cBefeHuss GYAyT MOME3HH! NMpPH AaJbHelIINX NeTaJbHEIX THAPO-
reo/IorHyecKHX H3LICKAHHAX, MPOBOAHMEIX HA OTAEJBHBIX yuacTKax.
I'upporeosioruueckasi cheMKa faeT Haubojee LeHHbIe Pe3yJbTaThl,
€CJIH OHA TMPOBOAMTCA OAHOBPEMEHHO C reosornyeckoil (Taxk HasbiBae-
Mas KOMIJIEKCHAsA CheMKa): NPH HeAOCTaTOYHOH OOHAaXKeHHOCTH MecT-
HOCTH O COCTaBe MOPOJ H Ie0JIOrHUeCcKOlH CTPYKType MOXKHO CYAHTh Mo
BEIXOJaM MOJA3eMHLIX BOJA, H HaoGopoT, aHanu3 oGHaeHHil BO/IH3M
BEIXO/la BOJBl MOXET OOBACHHT, NMPHYHHY MOSABJEHHS 3TOrO BLIXOJA.
ToNbKO B HCKMIOYHTEIBHBIX CAYYasX MOXKHO AOMYCTHTh MPOH3BOACTBO

'FH.H.]JO]'EOJIO[‘H‘IECKOH CbEMKH II0CJIe TOro, Kak reoJiorHuyeckKasi Cb€MKa

yiKe 3aKOHYEHa. I'Ipaicruxa nokKasaJia, 4To B MNOCJIeAHEM CJjyuyae He-
PEeAKO reoJiOrH4ecKyo CheéMKYy NPpHXOJMTCHA, N0 CYIIeCTBY, AeaaThb 34a-
HOBO.
U ¢

!

Cuaporeosoruyeckre KapThl

Ha ocHoBe ruzporeosiorHueckoll ChbeMKH COCTABJSIOTCH THIPOreo-
JorHyeckue Kaptel. Pasnnyalor TpH Kareropuu kaprt: 1) o63opHble,
2) paiionHble B 3) JeTasbHBle, 1A ClelHalbHBEIX Heseil (118 BOJO-
cHabKeHHS, THAPOTEXHHYECKOro CTPOHTE]bCTBA, MPPHrallMH, ocylle-
HHf, TOPHOTO JleJ1a, KypPOPTHOTrO feJa).

B oTanune oT reoJiorMueckoil KapTh, HVIIOCTPHPYIoLledl B3auMo-
OTHOIIEHHE [BYX /1eMeHTOB, — I'e0JIOTHYECKOH CTPYKTYPHI H penbeda,
rHaporeosiorudeckas kKapra orto6pakaeT B3aUMOOTHOLIEHHE Tpex
3JIEMeHTOB: CTPYKTYPH, pesabeda u noiazeMHoi Boabl. JIBa mepBuIX
3JleMeHTa MOTYT pacCMaTpHBaTbCA KAaK CTaTHUeCKHe, NMoA3eMHas BoJa
AIBJISIETCS 3JIEMEHTOM JHHAMHYECKHM.

Jnst u3ydeHnst AMHAMHKHA SIBJIEHHIT HAaJO HMEThb PSL KapT, COCTaB-
JIEHHBIX TIOC/IE[0BATe/IbHO IS Pas/IMMHBIX MOMeHTOB BpeMenH. Ha
9TH KapTH CJeJyeT HaHOCHTb KOJHYeCTBeHHHle NMOKasaTeNH, Xapakre-
pH3ylolllHe COCTOSHHEe NON3eMHHEIX BOJ (YpPOBHH, HAamopbl, PacXolHl,
TemnepaTypy H T. A.). [ToatoMy B ruaporeosorun Haubosee pacmpo-
CTPaHeHbl KapTHl H30JHMHHIl (THOPOH3OTHINC, THAPOH3OMbE3, H30TEPM,
H30XJIOpP H JIP.), KOTOpHIe NAIOT XapaKTepHCTHKY COCTOSHHSA MOI3eM-
HBIX BOJ Ha OnpefleleHHbI{i MOMEHT BpeMeHH.

Harpomoxenne Ha OfHO# KapTe BcexX MoKasareseil, XapakTepH-
3YIONIHX TOJ3EMHLIE BOJILI, 3aTPYAHSAET uTeHHe KapThl. [103TOMY peko-
MEHIyeTcsl AN KaX/0ro u3ydieMoro paloHa COCTABJATh CEpPHIO T a-
paJiedibHBb X KapT OfHOro Macuraba, oTo6paKalouux pasidusLe
9JIeMeHTHl XH3HH NOA3eMHBIX BoZ. Takue KapThl MOMOraloT aHaJIM3H-
poBaTh YCJOBHS 3aJeraHHs W ABHXKeHHs noja3eMHbBIX BoA. [lomumo
TOro,-A151 oblero npeAcraBJeHHs O pafioHe MOXKHO COCTaBJIATh CBOJ-
Hble KapThl, Ha KOTOphIe HAHOCATCA HauboJiee BaXKHbBIE YePTH THpPO-
reosioruy (rpanunsl Gaccefinos, rpaHnIbl o6nacTeil muTaHus, Hanopa,
pasrpys3kd H T. I.). OTH KapThl COCTaBJIAIOTCSH Ha OocHOBe 06o6Lenus
Bcex coOpaHHBIX MaTepnanoa
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PaCCMOTpHM HEKOTOphle KapTH, BXOJsfIIHE B CepHIO MmapaJJiellb-
HEIX KapT.

l. Tonorpaduueckas xaprta. Tounocte TOMOrpaduye-
CKOH OCHOBHI BJIHSIET HA TOYHOCTL OTOOPAKEHHsI I'MPOreoJIOrHyecKux
AaHHBIX. [Ipu cocTaBJIeHHH I'HPOre0JIOrHYeCKHX KapT peKOMeHIyeTcs
pasrpyxarb Tonorpa(Hueckyro OCHOBY OT BTOPOCTENEHHBIX YCJIOBHBIX
3HAKOB.

Kapra, otoGpaxaiciias ToJNbKO peJibe(, BHpaKeHHLIH H30THIICAMH,
HasblBaeTcsi TUNCOMeTp HuYecKo . Ha stoil Kapre pesibed moj-
YepKHBaeTCs PacKpacKoH OT/[eJbHBIX BHICOTHBIX CTyneHeidl B pasJny-
Hble 1Bera. CoCTaBHTE XOPOLIYIO THICOMETPHYECKYIO KApPTY, KoTopas
moAyepkHBasa Gbl H OTTeHsAJa reoMopdoJOorHYecKHe M IHJpOreoJIori-
yeckHe ocoGeHHOCTH pailioHa, MOXHO TOJIbKO 3HAsi reHe3uc pesbeda.

ITpu o6eyHBIX MeTOAaX TOMOrpaHyeckoro KapTHPOBAHUA MHOTHe
yepThl pesibetha cKpaabiBaloTcs. B cBs3H ¢ 3THM ocofoe 3HayeHHe
npHoGperaer aspodoTocheMKa, KOTOpas JAaeT BO3MOMKHOCTb BHISIBHTh
BCe 3JIeMeHTH pesbea W BCe BHIXOAW BOALI HA MOBEPXHOCTH H MO-
3BOJISIET NMPOH3BECTH KOJHYECTBEHHYIO OLEHKY BOMXOHOCHOCTH. IIpnme-
HeHHe a3podOTOMETOJ0B OTKPHIBAET HOBHIE NEPCHEKTHBH mepes H3y-
qeHHeM MOA3eMHHIX BOJ.

2.Knumaruueckas kapra. B pane cayuaes, oco6eHHO AJIs
BOJ, 30HBI a3palli¥ M TPYHTOBHIX BOJ, KJIHMAT SIBJSIETCS peIlalomHM
¢dakropoMm. ITosToMy Ha KapTe ¢ MOMOIIBIO H3OJHHHIT CJIEyeT MoKa-
3BIBaTh pacrnpefieJieHHe PasJHYHBIX METEOPOJOTHYECKHX 3JIeMEHTOB:
ocafkoB (M30rHeThl), TeMmrepatyp Bo3ayxa (usorepmbl), Gapomerpu-
ueckoro Aapienus (usoGapbl) u Ap.

3. Teonmoruueckas Kapra. MeToJhl cocTaB/JIeHHs reoJorHye-
CKHX KapT pacCMaTPHBAIOTCH B Kypce I'eOJIOTHUECKOTO KapTHPOBAHHUS
U CTPYKTYpHO#i reosoruu. OcHoBHBIE TpeGOBaHHSI K STHM Kapram
CBOJISITCS K CJIeAYIOeMy:

a) reoJiorHuecKasi KapTa JOJIKHA COCTABJATLCSA TAaKUM o0OpasoM,
4TOBBl MO Hell MOMKHO GBLIO YCTAHOBHTh, KAKHE YUACTKH MOCTPOEHH! Ha
OCHOBAHHH (PAKTHUECKOrO MaTepHasa H KakHe — myTeM oO6OGIIeHHI;

0) reoJioruyeckasi Kapta JAOJJKHA HMEThb UeTKHE yCJIOBHbIE 0603Ha-
YeHHsi, OTpaXawllHe He TOJbKO BO3PacT, HO H JIHTOJOTHUYECKHI COCTaB
BRIJIEJISIEMBIX OT/JIOMKEHHH;

B) Ha KapTe KOPEHHBIX MOPOA JAOJIKHbI GbITh COXPAHEHBI YeTBep-
THYHBIE OCAJKH MODCKHX TPaHCTPeccHil, OTJIOXKEHHS PeuYHLIX JOJHH
H O3eDHBIX KOTJIOBHH, a B FOPHHEIX 06/1aCTIX — MOpEHHI;

r) mpd GOJBIIOM PasBHTHH UETBEPTHYHLIX OTJIOKEHHH IS HHX
AOJKHA COCTABJIATHLCSA OT/AENbHAs KapTa;

A) Ha reoJIOTHYECKON KapTre AOKHW OHITh MOKA3AHH TEKTOHHUE-
CKHe DaspHIBbI, 3JIeMEHTH 3ajeranis FOPHEIX MOPOJ, OCH AHTHUKJ/IH-
HaJbHBIX H CHHKJIHHAJBHEIX CKJI3JIOK, MECTOPOXKIEHHS TOJIe3HBIX
HCKOIIaeMEIX.

W3 reosioruyeckux Kapt AJsi THAPOTEOJNOTHYCCKHX IeJiell MOJMe3HH
KapTH: JIHTOJIOrHYEcKHe, reoMopgoJorHicckue, (H3UKO-reosornye-
CKHX SBJIEHHH, CTPYKTYPHLIE H TEeKTOHHUECKHe.
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4 'mpaporeosoruueckasn kapra. M. M. BacuaneBckuit u
I1. M. ByrtoB yKkashwiBaoT Ha CJAEAYIOllHe MPH3HAKH, HAHeCeHHe KOTO-
pbIX Ha KapTy NO3BOJSIET OTHECTH INOCJIENHIO K KaTeropuu THAPO-
reoJIOrHYeCKHX KapT: _

a) MecTa BBIXO/IOB NMOA3EMHHIX BOJ (eCTeCTBEHHHE BEIXOJbl HJIH
HCKYCCTBEHHbIE BCKDPLITHS) ;

6) TUNLL [0J3eMHBIX BOJ;

B) CTaTHYeCKOoe H JHHAMHYECKOe [0JI0KEeHHe YPOBHS MOA3EMHBIX
BOJ;

r) Hampap/ieHHe JABHXKEeHHsl NMOI3eMHEIX BOJ;

A) TJOLLajb PACMpPOCTPAHEHHS BOJOHOCHHIX FOPH3OHTOB;

€) pacnosoxeHue 06/1aCTH MUTAHHS BOLOHOCHBIX TOPH3OHTOB;

) KaueCTBeHHAS XapaKTEPHCTHKA MOJA3EMHBIX BOI;

3) KOJIMUeCTBeHHAs XapaKTepHCTHKA MOJ3eMHBIX BOJ.

upporeoJior mo/KeH GHITH XOPOIIO 3HAKOM C 3aKOHaMH FeoJIOTH-
YeCKOi M THAPOreo/IOTHYeCKol rpaduku, AOMKEH YMeTh COCTaBJSATb
Har/IsIHbIE KAPTHI, PHCYHKH, 6/10K-IHArpaMMel, cXeMbl aspodoTochbe-
MOK B T. 1. K coxa/jenuio, B THIPOTreoJIOTHH HeT OOIIeNPHHATHIX
yCJIOBHBEIX OGo3Hauenuii. CraHjapTH3alus CHAPOreoJOrHYecKOH rpa-
huKH momxHa cnoco6CTBOBAThH NasbHEHIIEMY PasBHTHIO THAPOTeoJio-
. Ha puc. 178 naercs o6paselt ruporeoornyeckoil KapThl, COCTaB-
JIsieMOii 110 JaHHBIM KOMILJIEKCHOI CheMKH.

TpeGoBaHHSI K COCTaBJEHHIO CBOAKBIX THAPOreo/IOrHYECKHX KaprT:
1) BOJNOHOCHOCTH MOPOJ, 2) OCHOBHBIX BOJZOHOCHBIX TOPH3OHTOB H
3) ompeneseHHOro 1eJeBOr0 Ha3HAuYeHHs, — H3JI0KeHH B pabore
H. K. 3aiinesa (1945).

Ha kaprax BOJOHOCHOCTH JOYETBEPTHUHBLIX H HeTBEPTHYHBIX MOPOJ
MOJKHBEL OLITh MOKA3aHBI: 4) BO3pACT MOpoj, 6) JHTOMOrHYECKHH co-
CTae, B) BOJ0OOMJBLHOCTb, I') OCHOBHBLIE BOJIOHOCHEIE TOPH3OHTHI H HX
XxapakrepucTHKa (ryOuHa 3ajleraHnsi H KauecTBO BOAHI), /1) THAPO-
reoJlorHueckue pafionbl, €) OnopHble HAPOre0JOrHYECKHE CKBAXKHHEI,
a B OTAEbHBIX CJyvyasXx — XapakTepHble KOJOAUB H KPyOHbIE POA-
HHKH, ¥) OINOpHbIE JaHHbIE 06 YPOBHE BOJIHL.

[Tpu cocrasjeHrHH KapT TOpHble NMOPOJLI MO CTeneHH BOAOOGHIBLHOCTH 0OHELH-
HAKTCS B CJeAYIOlIHe TPYNIhb:

1) cuabHo BoROOGHIBHEE —c mnpeobiaajamiluM 1e6GHTOM HCTOYHHKOB Gosee
10 a/cex; "

2) BomooGHAbLHEIE —C TpeoGrajaoldM JeGHTOM HCTOYHHKOB oT | 1o
10 a/cex; i

3) cnaGo BonooGuabHEE — ¢ TpeoGaanamomuM aeGutoM ucroununkos ot 0,1
1o 1 alcex; ¥ ‘ ;

4) BiaroeMkHe — ¢ npeoGnagaiomuM ge6uToM uctounkoB ot 0,01 mo
0,1 afcex;

5) cnoxkuwle (necTpeie) MO CTEMEHH ‘BOLOOGHILHOCTH;

6) BomOMpOHHIaeMble, HO NpaKTHYECKH Ge3BolHEIE;

g) BOJIOYNOPHEIE, JIPAKTHYECKH CYXHE.

KasaHHble XapaKTePHCTHKH BONOOGHILHOCTH TNIOKA3LIBAIOTCH HAa KapTax
TONBKO AJSI NEePBHIX OT TMOBEPXHOCTH TOPH3OHTOB, HO Ha BCIO HX MOLIHOCTB.
Taxkum o6GpasoM, ecii TOT HJIH HHOM TOPH3OHT OOBOAHEH TOJNBKO B HHXHeA vacTH,
TO TOPH3OHT XapaKTepu3dyeTcsi Kak BONOOOHJBLHENI, HECMOTpPS Ha TO, YTO BeDXHAA
4acTh €ro cyxas. &
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Pnc. 178. 'maporeonornyeckas kapra (MakeT) yuacika ropHO-CKaAaa4aroil
ofaacTH, ¢ MPHPaMOYHBIMH Pa3pe3amu

1 — anmoBHanbHEe OTAOMKENHS C HerayGOKO 3aJeralowMH rpyHTOBHMH BoxaMi; 2 — Monoasie sd-
¢yausnbie nopoasl, cosnalouMe GappakH ANS NMOA3EMHBIX BOA; § — TPeTHYHME TMMCOHOCHBIE lecva-
HHKH, c1a60 BOANOGHABLHLIE, C OTAEALHBIMH NAACTOBO-TPEUWMHHLIMH BOAOHOCHBIMH TOQH3OHTAMH;
4 — cHABLHO BOAOOOGHABHLIC HHXKHEMENOBHE MABECTHHKH C MNAACTOBO-TPEIHHHO-KAPCTOBLIMH BOLGMH;
5 — THTOHCKAs BOAOYNOPHAS FAMHUCTAN TOMMA; 6 — KOMNAKTHbIE HMMKHewpckue Tydorenso-necya-
HHKOBbIE TOAUIH € MECTHHIMHM TPYHTOBHIMH TPELIHHHLIMH BOJAMH B KOpeé BLIBETPHBAHHA H B BoHax
TeKTOHHYECKHX paspuiBoB; 7 — TEKTOHHUECKHe paspuiebl; & — M30AMHHH Kpowau naunboaee BojO-
O HALHOR 1 ePXHEIOPCKOf HABECTHAKOROA TOAUH B CHAKAHHAAW, ofpasyloulel apreananckwit Haccein;
9 — npecHble HCTOYHUKH ¢ AeGuTtoM Goaee 1 ./cex: 10 — MHHEpaAbHLIE HCTOYHHKH ¢ aebutom Goree
1 ajcex, co cBOBOAHO BHAENAIOIHMHCS TasaMu; JI — MHHCDPAALHBIE MCTOMHHKM C AcOMTOM MeHee
1 ajeex, we Buzengiouine cBOGOAHLIX ragos: /2 — KapcToBuie BOPOHKH; [3 — 3a60A04€HHOCTL



Ha THAPOreo/IOrHUYeCKHX paspe3ax, KOTOPHIMH 06513aTeNTbHO  JLOJIIKHEL conpo-
BOKIATbCHA CBOAHBIE THAPOI€OJOTHYECKHE KapTol, CBEOEHHA O BONOOOHABHOCTH
NPHBOASTCA IJSt BCEX TOPHIOHTOB, BBILENCHHEIX Ha paspese. IIpu srtom, ecsam Ha
paspe3ax BepxHsds YacTb KaKOro-iHOO TOPH3OHTA BOJAONDOHHUAEMa, Ho Gespojua,
a4 HHKHSAST OﬁBOJlHEHa, TO BEpPXHAA YACTh TOPH30HTA 33KpPAlUHBAETCsd 3HAKOM IaA
BOAONPOHHIaeMBIX, HO NpaKTHYeCKH 6633011[{!:1)( nopona, a HHXKHAA -— 3HAKOM, CO-
OTBETCTBYIOIIHM €€ BOAOOOHJIbHOCTH.

Bonoo6unsHocts nopox ofosrauaercst UBeTHOM [INTPHXOBKOR; uem Tomme
JHHHH IITPHXOBKH H YeM Gosbie NpOCBETEl MEeXAY HHMH, TeM Gosblue BOXO-
o6ubHOCTb, LIBeT WTPHXOBKH 3aBHCHT OT BO3pacTa NOPOA H COOTBETCTBYET TpH-
HATHIM YCJHOBHHIM OGO3HaueHHAM /s reoJorsyeckux kaprt. Bomoymophule nopoam
3aKpaluuBamTCsa CIVONb, Ge3 LITPHXOBKH.

Ha Kaprax OCHOBHBIX BOJOHOCHBIX TOPH3OHTOB MNOKA3LIBAIOTCH:
a) IJIoWaAb pacnpocTpaHeHHsi BOJAOHOCHBIX FOPH3OHTOB, 6) JIHTOJO-
FHYECKHit cocTae nopoj, B) ray6uHa 3ajeranusi (B CTPaTOH30rHmcax
KPOBJIH WIH MOJOUIBLEI TOPH30HTA), I') CBOGOIHBI HJIH HaNOPHEI ypo-
Befib (IHAPOM3OTHIICH WM T'MIPOH30NbE3bl), 1) BOLOOGHILHOCTH TO-
PHSOHTOB, €) cTelmeHb MHHepaJIH3alliM BOALI B OTJAEJbHBIX MYHKTaX.
Crelsenb MHHepa/H3alMH yA0OHO NMOKA3bIBATh HAKJIOHOM IITPHXOBKH:
npeoHble Boxbl 0603HAYATH BEpPTHKANLHOH IITPUXOBKOH, HauGosee
MHHEPAJM30BaHHbIE — FOPU30HTAJBHOMN, BOIK CpefHeil MHHepaJsiu3a-
MK — HAKJIOHHOH.

KapTel neneBoro HasHauyeHHs! COCTABJSIOTCS AJIS1 PellleHHsl BOMNpo-
COB BOJOCHAGKEHHUs, 0GBOTHEHHOCTH MECTOPOXKAEHHIT NMONe3HBIX HCKO-
naeMbIX, HCIOJIh30BAHUSI MHHEPAJbHLIX BOJ, Ipsizedf W T. 1.

K CBOZHBIM THAPOTreoJOrHYEeCKHM KapTaM [aioTcs Clenyloline
NPHJIOMKEHHST: a) MOSCHHTEbHBIH TEKCT C XapPaKTEPHCTHKOH THApPOreo-
JIOTHYECKHX YCJIOBHHA M3yyeHHOH TeppHTOPHH; 6) KaTajor ONopHBIX
FHAPOTe0JIOTHYECKHX CKBAYKHH, XaPAKTePHBIX KOJIOAIEB H HCTOUHHKOB,
HaHeCeHHBIX Ha KapTy, ¢ Tabauuell XHMMHUECKMX aHAJH30B BOIbI;
B) THAPOreoJOrHYeCKHe pAaspesnl THNHYHBIX YYacTKOB; I) rpaduxu
peKHuMa M JHarpaMMEI XMMHYECKOro COCTaBa NMOA3EMHBIX BOZ.

B pesyabrare ruapOreoJIOrHUECKUX HCCIeNOBaHUH NOMKHBI GHITh
c/leNTaHbl KOHKPETHEIe BEIBOJLI 06 YCJIOBHSX (DOPMHPOBAHHS M Pacmpo-
CTpPaHEHHs IOJ3eMHEIX BOJ H HaMeyeHLI MYTH HX Ja/bHelilero uayue-
HHS H OCBOEHHS.

Cupporeosioruyeckue HabioneHus npy GyPeHHH CKEAMKHH

Hzyuenne H pasBeika mnoa3eMHBIX BOI OCYIIECTBJSAIOTCH raaBHBIM
ob6pasom ¢ nmomolubio Oypenns. Bojbiyio poab npH OLEHKe YCJIOBHI
sajieraHMsi TOJ3eMHBIX BOJ MOTYT CHI'PaTh U reoH3uyecKHe MeTOJHl
ACCJIE0BAHHSI. i

Bypenuem ytounsiercs ¢opMa H CTpoeHHe GaccefiHOB MOA3EMHBIX
BOJL M YyCTaHaBJAMBAIOTCA Haubosee yao6Hble Mecta JJA 3axBaTa
BoAbl. C momombio GYpPOBHIX CKBaXXHH OOBIYHO TNPOH3BOMMTCH H
3xcnnya1&mﬂ Noi3eMHBIX BOZ. B Hacrosmiee BpeMsi BMECTO MHOIO-
yHcJeHHBIX Hersy6okux konoxies B Coserckom Corose coopysKaloTcst
IeHTpaJH30BaHHble BOXO3aGopel, oBecneyuBalonlHe HaceJeHHbIe MyHK-
ThI, KOJIXO3bl, COBXO3hl H TPOMEIIJIEHHEE TNDPEINPHATHS Xopoiued
NHTHEBOH BOMOHA B HEOGXOAMMOM KOJIHUECTBE. §
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B 3aBHCHMOCTH OT NOCTaBJEHHBIX 3a/1ay MOTYT NPHMEHSTBCS
pas/HuHble BHABI OYypeHH::

1. Herny6okoe souHaupoBOouYHOEe OypeHHe MNPHMEHSETCS
NPH THAPOTEOJOTHYECKOH CbheMKe N5 YTOUHEHHS CTPOEHHS OT/IE/b-
HBIX Y4YacTKOB, AJIsl Pa3Be/IKH I'DYHTOBLIX ITOTOKOB B JOJHHAX PEK H
TIPH YCTAHOBJIEHUH CKDBITBIX OYaroB pPasrpy3kd apTe3HaHCKHX BOJ
MO/l NOKPOBOM YE€TBEPTHYHEIX OTJIOKEHHIL.

2. PagpenouHoe OypeHne cBaxuH Ao ray6uns 100—
300 m npomsBoAMTCH (Yallle BCero KOJOHKOBHIM cnocoGom) NpH fe-
TaJbHOM pasBe/iKe rPYHTOBHIX M apTe3MaHCKHX BOJ, NMPH OLIEHKe YCJIO-
BHH OGBONHEHHs] MECTOPOXKIEHHII NOJE3HBIX HCKOMAeMHIX, a TaKxe
NpPH THIPOTEXHHYECKOM CTPOMTENLCTBE. '

3. T'my6okoe O6ypenne (no 1000 ) npuMeHseTcs -TmpH MO-
HCKaX M passe/ikax apTe3sHaHCKHX BOL.

4. Bypenne TIJIyOOKMX OTNOPHBIX (CTPYKTYPHEIX) CKBaKHH,
ocymecrzisiemoe 06b5MHO GBICTPOBpAMATENLHEIM (POTOPHBIM) CHOCO-
6OM C NPOMBLIBKOI TVIHHHCTBIM PacTBOPOM, HCNOJB3yeTcsl /IS OcBelle-
HHSl CTPOEHHS1 KPYNHBIX TEPPHUTOPHIT U OLIEHKH MepcrnekTHB o0HapyKe-
HHST TeX WJIH HHBIX MeCTOPOXJEHHH TBep/BIX WM MKHJIKHX ITOJIe3HBIX
HCKOTIAEMBIX.

PasBenmountle CKBAaXKHHBI HMEIOT OGBIMHO HEGOJBILONR AHAMET;
SKCMIYaTalHOHHbIE JKe CKBAXKHHBI JOJNMKHB HMeThb GOJibIIof IHaMeTp
H HAaLeXKHO 3aKpenaaTbesi oGcafHBIMH TpyOaMH, He paspyLIaloLIH-
MHCH [OX BJIHSIHHEM arpeccCHBHOrO JefiCTBHSI MOA3eMHEIX BOLI.

Jna npoBeneHus GypoBbIX paborT Ha BOAY NpeiABapHTENBHO CO-
CTaBafeTcs IiPOEKT, B KOTOPOM INpeAyCMaTPHBAeTcsl Kak NPOXOAKa
'CKBaXKHHBl 1 €e KOHCTPYKIHHA, TaK W Bce paBoThl 10 OnpobOBaHHIO
BOJIOHOCHRIX TOPH3OHTOB, BKJIOYAA TPOHU3BOACTBO XHMHYECKHX aHa-
JiH30B BOIBL. B mpoexTe yKaselzaeTCs HAuaJbHbIH H KOHEUHbIH AHa-
MeTpbl CKBaKHHBI, JJIHHA W AHAMeTpHl o6caiHbIX TPYO, THN GypoBOro
€TaHKa, HeoGXOAHMOe HACOCHOe OfOpyZOBaHHE JJIs OTKauek, OTMe-
yaeTcs BpeMs M NPOIOJIKHTEJNbHOCTh OTKauek u Habatonenuit. K mpo-
€KTy NpHJIaraeTcs CMeTa H KajleHaapHui# niad pabor. B cayuae ynau-
HOTO BCKDBITHSI [IOA3CMHBIX BOJ pasBefouHble CKBAXKHHBI MOTYT GHITH
nepeoGopyfoBaHbl B 3KCIIyaTanuonnse. Hekoropele riyGokue ckpa-
JKHHEL HMEIOT Pa3BeloMHO-3KCIIYaTALHOHHLIT XapaKrTep.

Boabiioe sHaueHua npu pasBejke NOA3EMHBIX BOJI HMeeT [PaBH/Ib-
Hbli BeIGOp cmoco6a OypeHHss W OPraHH3alHs CHCTeMaTHYeCKOro
KOHTPOJISI 32 NMOA3eMHLIMH BOlaMH NpH npoxojake. ['maporeosoruyec-
KHe Ha0JIIONeHHs YCJOMKHSAIOTCA NMPH NMPOMBIBKE CKBaXKHH BOJOH HJIH
FJIHHHCTEIM PaCTBOPOM.

Bypenne pazpefounbix CKBaXKMH NPH THAPOreoJOrHueckux pabo-
Tax Npeciefyer cledyICIIHe Lenu:

1) nonyuenue akTHUECKOro MaTepHana Jyisi XapaKTePHCTHKH MO-
pox (/THTOJOrHS, TPEUIMHOBATOCTh M T. 1) H YCTAHOBJIEHHS YCJOBHH
3aJleraHnsl BOJAOHOCHBIX TOPH30HTOB (ri1yGHHA, MOIIHOCTB);

2) omnpeneneHHe YpPOBHA BOIHI: CBOGONHOrO /5 TPYHTOBHIX BOA
HWJIH TIbE30METPHUECKOTO JIJISi apTe3HaHCKHX;
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3) ompejesienHe JeGHTa BOJAOHOCHOTO TFOPH3OHTA MYTEM OTKAYKH
HJIH H3YUYEHHS CAMOM3J/IHBA; YCTAHOBJIEHHe BeJHYHHBI YIEJNbHOro Je-
fura; )

4) ompo0oBaHHe XHMHYECKOro cocrasa H
CBOICTB BOABI BCEX BOJOHOCHBIX TIOPH30HTOB.
Ot6op npo6 HeoGXOAHMO TNPOH3BOAHTH B YCJO-
BHSIX, MCKJIOYAIOMIMX CJAyYeHHOCTb NpoOHl (KO-
TOpasi MOXKeT ObITh BHI3BaHA 3aCTOHHOCTBIO, Bpe-
MEHHHIM 3arpsi3HeHHeM, IONajaHHeM MOCTOPOH-
HHUX BOA); AJIS 3TOro nepen B3sATHeM HmpoGHI IIpo-
HM3BOJMTCS TpelBapHTe/IbHAsA OTKadkKa BOABI M
B CKBAXKHHY CINYCKAIOTCA CHelHaJbHble Mpobo-
or6opuuku (koHcTpykuun E. B. Cumonosa,

Bl IZ ‘Bosnsnx(eucxoro H Ip.). r

po6ooT60pHHK KoHcTpykuuu E. B. Cu- -
MOHOgA COCTOHT H3 LHJIHHAPA, CHaGKEHHOrO BHH3Y i
KO3HIDbKOM, a BBepXy BOPOHKO/, H Tpy3a C KpaHOM
{pHuc. 1?9). Emkocts npubopa 1,2 4. Ilpu orGope mpofSu
cHayajia Ha TOHKOM TPOCE B CKBaXKHHY, KOJOIEI HJIH OTKPhHI-
THIl BOXOEM ONYCKalOT Ha 3ajaHHyio Tay6unry rpys. Tpoc
NPOXOAHT BHYTPH HHIHHAPA (KOTODHII BO BpeMsi CHycCKa
rpysa NpHIepXHBAeTCH PYKOH). 3aTeM WUWJIMHApP OMycKaer-
¢l BHH3 MO TPoGy H, JOCTHFHYR Tpysa, G6aaropapsi ero
rpyIIeBHIHOH GhOpMEe H HAJHYHIO PE3HHOBOTO VIVIOTHHTE/b-
HOrO KOJIbIIa, 3aMpecOBaHHOTO B KO3BIPbKe, MJIOTHO HacaMu-
B2eTCA Ha Trpy3, 3aXBaThBasg BOLY C ToH TJIyGHHH, Ha
KoTopyio oH omyuier. Ilepex mombemoMm mpoGHl cBepXy no
TpOCY CNyCKaloT NpoOKy, KOTOpas 3aKphIBaeT UHJIHHAP.
Ilocne usBneuennss npuGopa HA MOBEPXHOCTL BOAA MO PEsH-
HOBOH TpyGouke, HaZeBaeMOH Ha TPyOKy KpaHa, NepeH-
Baercsi B CKAfHKY., [lepBhIMH NOPUMSIMH BOJALI OMOJAacKH-
BalOT TPyO6kH H ckasHKy. [locne 3Toro cBoGOAHBIN KOHeL
pe3nHoBOH TPYGOUKH ONyCKAlOT JO AHA CKJAHKH, OTKpHI- b ¢
B2IOT KpaH, HANOJHSIOT CKJANHKY AOBEpXy H JAKT Bole
NepesIHTbCA 4epe3 Kpa# Aas Toro, 4ToObl NOJYYHTH MPoby
BOJbl, HE CONMPHKACABIIYIOCA C BO3AYXOM. Puc. 179. ﬂpoﬁdor-

Ne S

L

Kanplit BOJOHOCHBIH TOPH30HT, €CJIH OH He gﬁg"é'“B i i
OGeT CaMOH3JIHBA, AO/DKEH ObITh OmpoOOBaH MY- ;o ie: 2 ynsorsm
TEM OTKAUKHM HJIM HAJHBA. B HEKOTODBIX C/IyUasiX — TeabHoe ' koasdo; J
(IpH MEJIKO3ePHHCTOM BOJOHOCHOM ILTACTE) B 5 wanowxa: 6 mpos:
CKBAaXKHHY  CJIeIyeT CIOyCKATb CHEUHAJbHBIH ** 7 — xpaui § —Tpoc
¢uabTp. Ho mpexie *Bcero HeoGXOAHMO TOYHO
YCTAHOBHTb MOMEHT NEepPBOro MOSBJEHHs BOABL IIpoxojxa BOAOHOC-
HOTO IIJIacTa JIOJIKHA BECTHCh OCOGEHHO TIIATENBHO, C OJHOBDEMEeH-
HbBIMH 3aMepaMH YPOBHS, TeMIEpAaTyphbl, B3ATHEM NPOO IS XHMH-

geckorofaHa/aH3a, u3MepeHHeM Je0HTa NPH CAMOHM3JIHBE.

B HacTosimlee BpeMsi MOXKHO NMOJYYHTH IOJHOLEHHBIE MaTepHasIbl
0 MOJA3EeMHBIM BOAaM INpH OypeHHy CTaHKaMH CaMblX pasHooGpas-
HEX THnoB. KauecTBo MaTepuana Oyder 3aBHCETh OT MPaBHJIbHOTO
pexkuma paboT, mpeLyCMaTPHBAMOLIEr0 nepephisbl B 6yPeHHH 1A Bh-

% 363



NOJMHEHUST THAPOreOoJOTHUeCKHX HaOMI0LeHHH, i OT KOHCTPYKIUHH CKBa-
JKHHBEI, KOTOpasi AOJKHA TapaHTHPOBaThb HEBO3MOXKHOCTh CMellIeHHs
BOJI HECKOJNBKHX TOPH30HTOB, HajekHOe 3akpenJeHHe o0OCagHBIX
TPpy6 BHIlle TIJABHEIX BOJXOHOCHBIX TOPH3OHTOB W o06opyaoBaHHe
TOJIOBKH CKBa)KHMHEI, JOCTATOYHO yj0GHOE IJIs NMPOH3BOACTBA HabJio-
IeHHH.

ITpu GypeHHH MMPOKO NpHMedseTcd reo(GH3HYeCKuit MeToa pas-
BeIKH — TaK HashiBaeMHlii KapoTTaK ckeaxuH Kaporrax mno-
8BOJISET YTOUHHThL JMWTOJOrHYCCKHil paspes, ONpefe]HTb MOJIOXKeHHe
BOJIONPOHHIIAEMBIX M BOJOYMOPHEIX CJIOEB M BhIIENHTH TOPH3OHTH C
npecHoll HIH MHHEPaMM30BaHHON BOJOM, KOTOPHIE PE3KO OTIHUAIOTCH
Mo 3JeKTPHYECKOMY CONPOTHUBIEHHIO.

Bonpuioe 3nayedue HMeer H3MEpeHHe TEMIEPATYP B CKBaXKH-
HaX, TaKk KaK OHO MO3BOJSET M0 BeJHYHHEe reoTepMHYecKOH CTyrneHH
npeAckaszaTh NMpHOIHKeHHe 3306051 CKBaX{HHBI K BOJOHOCHOMY TOpH-
soHTY. Oco6eHHO Ba)KHbI TIATeJbHble HAOJI0JEHHs 32 TeMnepaTypoi
NpH pa3Be/Ke Ha MHHepaJbHHE BOAH H NpH GypeHHH B 06J1aCTH «Be-
HOi» MEp3JIOTH HJH B paiioHaX MOJOJOro BYJIKaHH3MA.

Meronuueckne yKasaHHS TO TePMOMETPHUECKHM HaOJIONEHHAM,
o «3aJeHHBJHBAHHIO» PTYTHRIX TEPMOMETPOB TEMJIOH3O0JHDYIOMIHM
MaTepHasIoM, HallpUMep CMechlo H3 M3MeJIbYeHHOl MPOOKH I roJnaH-
CKOil Ca¥KM, & TaKXe [0 H3TOTOBJEHHIO M TPagyHPOBKe TepMonap
ceenensl B paGore C. B. IllumanoBckoro (1952). Llennnie ykasauus
nawTes B 3T0il paGoTe H MO 3JeKTPOTePMHUECKHM H3MEPeHHAM, CPaB-
HHTE/IBHO MaJio IIOKA MPHUMEHSEeMLIM B MPAKTHKE THIPOreo/0rHYecKux
usbickanuil. Ilo Bompocam TEOpHH H TEXHHKH TEPMOMETDHUYECKHX
HabmoleHuit B Gojlee TNyGOKHX CKBaXKHHAX MOXHO DEKOMEHIOBaTh
paGory B. H. laxunosa u . WU. IbskoHoBa (1952).

Ha ocHOBaHHMH TepMOMETPHYECKHX HCCJICJOBAHHI DPeKOMEHAyercs
COCTaB/ATH H30TEepMHYECKHE NpPodHIH, HA KOTOPHIX XOPOIIO
BLIAIBJAIOTCH HEKOTOPhIE THAPOreoJOrHyeckHe OCOGEHHOCTH paiioHa
(nanpuMep, B TPEIIHHOBATHIX 3aKaPCTOBAHHBIX M3BECTHAKAX reoTep-
MHUYECKas CTYNeHb YBEJHYHBAETCSl, 4 H30TEPMbl MPOruGaioTcs BHHS;
fpH NOJ’beMe BOJ M30TepMbI 3arnGaloTcst KBepXy u T. 1.). ?

Bce nannBle no pasBefovHON CKBAXKHHE: YCJIOBHA H CKOPOCTb MPO-
XOIKH, KpeIlJIeHHe, COCTAB MPOHIEHHBIX MOPOJ, YPOBEHb BObI, Ne6HT
# T. I, HAHOCATCS Ha crenHanbHbie rpauku. ComocTaBleHHe reoJo-
rHYecKHX JaHHBIX ¢ MaTepHanaMu HalJIOIeHHit 3a ypOBHeM, Temre-
paTypoii, XHMHYECKHM COCT4BOM BOJLI TO3BOJHT TOYHO YCTAHOBHTH
MOJIOKEHHE BOJOHOCHBIX FODH30HTOB H OLEHHTH CTEleHb BOJOHOCHO-
CTH TPOHJEHHON TOJIIH.

B 3aBHcHMMOCTH OT moCTaB/JeHHO{l 3ajauyn (pa3BelKa HCTOYHHKE
BOLOCHAGXKeHWs, H3yueHHe MUHepalbHBIX BOJ, HCNOJIb30BAaHHE BOX
Ans HPPHralluH, cOoCTaBJeHHe NpoeKTa Pa3paGoTKH MOJNe3HOro HCKO-
naemoro, yCTpoHCTBO BOJOXPaHHJHINA H T. N.) TpeGoBaHHA K 6Gypo-
BBIM paboTaM M K T'HJPOTeoJOrHuYecKHM HabJioneHHsM MOTyT GHITh
pas/HYHEIMH.
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JeTanbHble THAPOTeoJOrHyecKHe H3bICKAHMS

['mpporeosoryueckast CheMKa [MO3BOJISET BbIOpaTh Y4YacTKH AJA
MOCTAHOBKH JIE€TAJbHBIX THAPOreo/OrHYeCKHX H3bICKAaHHil, B pe3yilb-
Tate KOTOPHIX IOJXHA ObiTh MNOJydYeHAa TOYHAs KOJHYECTBEeHHAs
OlleHKa NOJ3eMHBIX BOJ.

B Hacrofillee BpeMsi K OMpeIeJeHHI0 PecypcoB MOA3EMHBIX BOJ
MpeIBbABATIOTCS TaKue Ke TpeOOBaHHA, KaK M K JAPYTHM IIOJE3HBIM
uckonaemeM. Pecypchn (3amacel) mnoaseMHEIX BOA  KjaaccH(HIM-
pyiorcss mo karteropusM A, B u C B 3aBHCHMOCTH OT CTeIleHH HX
usyyennoctn. Kateropus A B cBoio ouepenb mojapasaensietcs Ha A,
u A,, a xateropus C —Ha C, u C,; xareropus B mnoapasjeneHuil
He HMeeT.

B xareropuio A, BK/IIOYAIOTCS 3anachl NOA3eMHEIX BOJI, BIOJIHE
U3yuyeHHbe B KOJIHUeCTBEHHOM H KayeCTBEHHOM OTHOLIeHHH. B KaTtero-
puio A, BXoIST 3anachl MOA3EMHBIX BOJ, YCTAHOBJIEHHBIE HAa OCHOBE
@IBITHEIX paboT M M3BICKAHHMIT Ha yyacTKax Bonosabopos. OTHecenue
sanacoB BOJ K KaTeropuu A mo3BossieT 060CHOBATh TeXHHYECKHe Ipo-
€KThl H KAMHUTAJOBJIOMKEHHS B CTPOHTE]BLCTBO KanTaxKeii.

K KaTeropuu B oTHOCATCA 3anmachl MOA3EMHBIX BOI, VCTaHOBJIEH-
HEIE Ha OCHOBe OOIINX THAPOreoJIOrHYeCKUX HCCJeOBaHAI H npensa-
pPITEJ'[beIX passeloK C NMPOU3BOIACTBOM K‘paTKOBPEMeHHHX Habaione-
HHI 32 pE}KHMOM BOJ. YCTaHOBJEHHE 3TOH KaTeropuu naer BO3MOK-
HOCTb COCTAaBJIATH NPOEKTHHIE 3aLaHHI.

Kareropus C, onpenensieTcss Ha OCHOBE KOMIJIEKCHOI TreoJoro-
CHIPOTe0JIOTHYCCKOH CHEMKH € OLLeHKOil HCTOYHHKOB H B0ON03aG0poB H
MPOH3BOJCTBOM 30HAHPOBOYHCrO OGypeHus. 3amackl 3TOH KaTeropuH
MO3BOJAIOT OCYIIECTBJIATE MEDCIEKTHBHOE MJIaHMUPOBaHNIE HCMNOJb30-
BaHHs MoA3eMHBIX BoA. Haxkowern, kateropus C, — 3TO 3amacel noj-
3eMHBIX BOJ, OIlEHHBaEeMBEIE€ IO Te0JOrHUYeCKHM H I'HAPOre0JIOTHUECKHM
NPearnockIKaM H TMO3BOJSIOIIHE ONMpefesaTh HamnpabjeHHe AajJbHei-
UIHX THAPOTe0JOTHYECKHX H3BICKAHWH Ha BOAY.

Ouenka 3amacoB NOA3EMHBIX BOA TpefyeT KOHKDETHOrO Mpef-
CTABJIEHHSI O TeOJIOTHUECKOM CTPOEHHH HM3y4aeMOro H pa3BelyeMmoro
pafioHa NOJ3eMHBIX BOJ, O MOLIHOCTH M (palHaJbHOH H3MEHUHBOCTH
BOJOHOCHOrO TOPH30HTA, O TPEIIMHOBATOCTH, HAJHUMHH 30H paldJjoMa
U T. 1. Heo6xonumMo HMeTh JaHHEE O BOAOOOGHJIBLHOCTH OTJIOXKEHHH,
0 Koahduuuentre QUIABTPAUHKN H €ro H3MeHeHHAX B BEPTHKAJLHOM H
TOPH30HTAJBLHOM (HaNpaBJennax. Ciaenyer onpeleauTb ypoBeHb H Ha-
MOp BOZBI, yAENbHEIH Je6HT M eIWHHYHBIT pacxox HA | M IUMPHHLL 1IO-
ToKa. Kpome Toro, Heo6X0AMMO HMeTh CHCTEMATH3HPOBAHHBIE NaHHbIe
O pexHMe BOLOHOCHOTO FOPH30HTa, 0 KoJeGaHUsfX YpOBHA, Ae6HTa W
cqtraBa, a Takxke 0 axkTopax, onpenensiouHX peKHM BOJ.

TpefoBanus K HeTaJbHBIM THIPOTEOJOTHYECKHM H3BICKAHHSAM MO-
I'YT HECKOJIbBKO H3MEHATHLCH B 3aBHCHMOCTH OT MOCTABJEHHOH 3a1ayvH,
HO Oﬁl.LIPIE INIPHHIHNHAJBHBIE YCTAHOBKH OJd PA3JIHYHOro poaa paﬁm*
OCTaTCA OIHHAKOBBIMH. O6nem H coepxaHue IeTajgbHBIX THAPO-
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reoJOrHYeCKHX M3BICKAHHH 3aBHCAT OT CTaaHH HPOBKTH]JOBaHHH].
CJIOKHOCTH Te0JIOTO-THAPOTE0JOTHYeCKHX YCJOBHH H CTeNeHH pas-
BeJaHHOCTH NoJA3eMHBIX BoJA. Ho Hamo uMerb B BHAY, 9TO JeTalbHble
THIPOTEOJIOrHYeCKHe H3bICKAHHA NPOAOINKAIOTCH TaKxkKe B TepHOJ,
CTPOHTENBbCTBA M JlazKe TOCJe OCYLIeCTBJIEHHS TeX H/IH HHBIX HHIKe-
HEepHLIX MepONpHATHH, TaK KaK BCSKOE CTPOHTENbCTBO BHOCHT CYIIe-
CTBEHHEIE H3MEHEHHS B PEXKHM TOJA3eMHBIX BOJL.

Mo2KHO BBIIENHTD CJeIyiollHe OCHOBHbIE KOHKPETHHIE 3a/1a4H, pas-
pemaeMble B TPOIECCe JeTaJbHHIX THIPOTe0JOTHUECKHX H3BICKaHHIL

1. PasBenika mnojsemMHbIX BOJ B ledX BONLOCHAOKEeHHS.
O0beM W HanpaBJeHHe THAPOTeONOrHYeCKHX H3bICKAHHI onpeje-
JSII0TCS MHOTHMH (haKTOpaMH, CPelH KOTOPHIX cjlefyer ocoGo Bhie-
JUTh: a) noTpeGHOCTD B BoZe, G) creneHb rHAPOreoJOPHUECKOH H3YUeH-
HOCTH paiiona, B) TreOJIOTHYeCKHe W THAPOreoJOTHYECKHe YCJIOBHS
palioHa W r) THN BOJBI, HAMEYaeMOl K HCMOJb30BaHHIO (IDYHTOBLIE,
apTe3HaHCKHe BOJbI, HCTOYHHKH M T. A.). [Haporeosor ZOMKeH SICHO
NPeNCTaBMATL, MOJKET JiH BHIGPAHHHI HCTOUHHK OGECHmeuHTh pacry-
IIYI0 NOTpeGHOCTL B BOJE H B cIyuae HeOGXOAHMOCTH PEKOMEHIOBAThH
IOMOJIHUTE/bHEIE HCTOYHHKH BOJMOCHa6:KeHMsi (YCTPOHACTBO BOLOXpa-
HHJMIL U T. IL.).

[uaporeosiorHyeckde HW3bICKAHHMS JOJKHBL JaTh MaTepHan JJis
MPOEKTHPOBAHMA KamnTayka MOJI3eMHHIX BOJ, BhlGopa Haubonee yno6-
HOr0 MecTa JJIs1 SKCIUIyaTalMH, OTNpelesieHns] ONTHMANLHON TyGHHE
3axXBaTa H YCTAHOBJIEHHS 30H caHITapHO# oxpauul. Kakawit BuIGpaH-
HEIl HCTOUHHK BOJAOCHAGXKeHHS NOJKeH ObITh MOJNIHOCTHIO 0XapaKTepH-
30BaH B OTHOIUEHHH KOJIHYECTBA, KAYeCTBa BOJHI M ee pexkuma. Cxema
Kanraxka O0o/KHA OBITh TIPOCTON M PalHOHAJBHOMN, M03ROJSIOMIEH
o6ecrneunTh CHCTEMATHUECKHII KOHTPOJIb 3a HCTOUHMKOM BoLocHAGxe-
Hust. OcoGeHHO BayHO YCTPOHCTBO BOJIONMPHEMHOH YacTH KamTaka, B
9acTHOCTH BbIGOp (PUABTPOB BOJ03a0OPHEIX CKBAXKHH, TaK Kak HC-
NOJIb30BaHHe HEeYJAAYHHIX KOHCTPYKUHH (HJALTPOB WJH TOrPEIIHOCTH
B HX H3rOTOBJIEHHH BBI3bIBAIOT MepefoH B IKCIVIYATAlHH CKBAXKHH,
MocTeneHHOe majeHHe mebura BOABL, a YacTo — MOJHOe HpeKpatie-
HHE ero.

2. TuaporeosorHueckHe H3BICKAHHS NMPH TIHAPOTEXHHUeE-
CKOM cTpoHuTeabcTBe OGLYHO BOMPOCH, BO3HUKAIOLIME IIPH
THAPOTEXHHYECKOM CTPOHTENLCTBE (CTPOHTENBCTBO ILIOTHH, BOLOXpa-
HHUJIHL, THIPOCTaHIMIA W ApP.), BXOAAT B 00/1aCTh HHXKEHEPHOH reoJo-
THH, HO MHOTHe BaX<Hble 3a/1ayM NpPH 5TOM peIlaloTCsl THIPOreoJOrH-
YyecKHMH MetoAaMHu. K uuciy 3THX 3amau cjefyeT OTHECTH H3yueHHe
pekuMa MOA3eMHbIX BOJA W MNPOrHO3 €ro H3MEeHeHHS [0 BJHSIHHEM
COOpPYKEeHHS.

CrennuuecKHMH THAPOTEOJOTHYeCKHMH BONPOCAMH THIPOTEXHH-
YeCKOI0 CTPOMTENBCTBA SIBMASIOTCS TAKMKe: a) pacueT MOANOpa T'PYyH-
TOBHIX BOJ H MOJTOIVIEHHS IO BJHSAHHEM T'HAPOTEXHHYECKHX COODY-

! TIpoekT coopyXeHHfi BKIIONaeT TPH CTafiHH: NPOEKTHOe 3ajlaHHWe, TexHHUe-
CKHfi NPOEKT H COCTaBJeHHe paGounx uepTexed.
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JKEHHii, 6) pacuer NPHTOKA TPYHTOBHIX BOJ B CTPOHTE/NbHBIE KOTJIO-
BaHbl H 060CHOBaHHe MeponpuaTHii 1o Gopbbe ¢ BOAOMPHUTOKAMH
(mpuMeHeHHe CXKATOro BO3AYXa, HIVIOGHIBTPOB, 3aMOpaKHBAHHE
rPYHTOB, HeMEeHTAIlHsl, CHIHMKATH3ALHKSA, 3JeKTPOOCMOC | T. IL.).

3. 'maporeosornyeckne H3LICKAHHA TMPH O CY I € H U M MECTHOCTH
NpPOBOJAATCH JJs TOro, YTOOLI BHIICHHTH NPHYHHY 3a60/aUHBAHHA H
NOJIyYHTh JaHHEE AAa BbI6Opa palHOHAJbHOH CHCTEMHI JpeHa)Ka.
B 3aBucumoctu or THna 3a6o/auyNBaHUA U NOJTONVIEHHS] H3MEHSIOTCS
H crocoBbhl OCYIINTE/IbHBIX W BONONOHH3UTEIbHBIX paboT. [lis 3aluiuTh
KEpynHHIX coopyxeuuil or noaronnedus B CCCP BripaGoraHsl cre-
HHAJIbHEIE CHCTEMBI JipeHaxKei.

_ 4. Tmaporeonoruueckne H3BICKAHWS MJA HPPHT AL HH, HIH
HCKYCCTBEHHOTO ODOIIEHHS, NPECAeAYIOT LeJb — CO3/1aTh B YCJIOBHAX
H&JIOCTATOYHOIO €CTECTBEHHOrO YBJIaXKHEHHs ONTHMAJbHBIA BOJHBIA

JKHM TIOUBBI, T. €. He JIONYCKATh CHHIKEHHUS BJAXKHOCTH TOYMB HHIKE

(¢unuenta 3apaganud. B 3ajauy ruaporeosora BXOAHT BhiGOp
NOfI3eMHOr0 HCTOYHHKA OpOIUEHHs, BBIsICHEHHe crocoGa 3axBaTta M
NOJAYH 3TOH BOIBI U OIlEHKA BO3MOXKHBIX YTEUEK H3 OPOCHTENLHBIX
KaHaJIOB; H3yyeHde PEXKHUMa M YCJAOBHI MUTAHHS BEPXOBOAKH H TPYH-
TOBBIX BOJ, YCTaHOBJIEHHE BO3MOMKHOCTH 3aCOJIeHHsI mous, 06oCHOBa-
HHE MepOonpHATHi No yjAajeHHio H3OBITOYHEIX BOJ, ONpe/eNeHHe
ycaosHil ofpasosaHusi H CIOCOOOB HCNOJIb30BAHHS BO3BPATHBIX OPO-
CHTEJIbHBIX BOJI.

5. 'mpporeosiornueckne uabickauusi nppipaspaboTKe MeCTO-
POXAEeHHH NMONEe3HEX HcKomnaeMu Xx. OcHOBHBIMU 3aja-
YaMH H3LICKAHWH ABASIOTCA AeTadbHasi MHAPOreoJOrHyeckKas OIeHKa
MECTOPOXK/IEHHI MOJIe3HLIX HCKOMaeMBIX H 0GOCHOBAHHE MEPONpPHATHI
no Gopube ¢ MoJ3eMHEIMH BOAAMH NPH NMPOXOJKe LIAXT H APYrHX rop-
HHIX BhIpaGoToK. Beifop HauGosnee pauMoHAJbHOR CHCTEMbl paspa-
GOTKH MecTOpOKIeHus, cnocoba BOLOOTIHBA U Hab/ioAeHUi 3a pyl-
HHUHBIMH BOAAaMH, BbIICHEHHE pexkHMa BOAONPHTOKA, pa3paboTKa Mep
Gopb6ul ¢ NPOPHIBAMH TMOJ3EMHLIX BOX TaKkKe TpeGyloT yuacTHs
ruaporeosiora. bBes OleHKH THAPOreoJIOrHYeCKHX YCJOBHH HEIb3A
NPaBHJILHO OLEHHTHL KAaTErOpHIO 3arnacoB I0JIe3SHOM0 HCKOMaeMoro
(ecin HeoGXonMMBle JaHHBIE O MOA3EMHHIX BOJAAX OTCYTCTBYIOT, 3a-
Iackl YTBEPKAAl0TCs Mo GoJiee HU3KHM KaTeropuaMm). £

Kaxnoe paspaGarhiBaemoe MeCTOPOXKJEHHe XapaKTepH3yercs
onpesie/leHHBIM KO3 (GHIHEeHTOM BOXOOGHIBHOCTH, Npe/ICTaB/gIMHM
coboii OTHOLIeHHe KOJHYecTBA BOIBI B KYOHUECKHX MeTpax K KOJIH-
yecTBY J06EIBaeMOt0 NOJIE3HOrO HCKONAeMoro B TOHHAX. JTOT Ko3d-
(MIUHEHT HA CPaBHHTENLHO cJaGo OGBOZHEHHBIX DYAHHKAX paBeH
2—3, B CH/IbHO 06BOAHeHHRX — Ooasiie 10, a unorna 1 go 100. B 3a-
Aady THIPOreoJIoroB BXOAMT OGocHOBaHHe 3((eKTHBHBIX MeponpHs-
tiit §i0 3amuTe TOPHEIX BHIPaGOTOK OT OGBOJHEHHS C LEJIbI0 yMeHb-
neHHs Ko3(duunesTa BogOOGHIBHOCTH.

Ilpu u3bICKaHHAX, CBA3AHHLIX ¢ pa3paboTKO# HePTAHBIX
HIH Tas3OoBHLX MecTOpOXIAeHHIi, Tpefyerca BHACHHTDb
B3aHMOOTHOIIIEHHE TMOJ3EMHBIX BOJ ¢ HeTAHEIMH M Ta3OBHIMH 3aje-

-
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HKAMH, XHMHUYECKHH cocTas BOJ Kax»IO0ro ropHsoHrta, OlpeaeHTh
KOHTYD BOJOHOCHOCTH M NMbe30MeTPHYECKHil HAmop.

6. 'maporeosoruyeckine H3bLICKAHHS HA MECTOPOXNKIAEHHSX
MHHEepaJbHBX BOJ OCyLIECTBIASIOTCS B LENAX HCIOIb30BAHHS
nocJefHHX B CAHATOPHO-KYPOPTHOM fiesie. 3aflaul H3BICKAHHIL 3aKJII0-
4aloTcs: B O6GHAPYXKEHHH HOBBIX MECTOPOXK/IEHHH MHHEpPaJbHBIX BOX
Ha yyacTKax, yJA0OHBIX IJsT KypOPTHOTO CTPOHMTENBCTBA KAK B OTHO-
LIeHHH KJAHMAaTa, TAK ¥ C TOYKH 3PEHHS1 TPAHCIOPTHLIX IyTeil; B OLeH-
Ke KOJINYecTBA H KauecTBA MHHEpalbHOH BOJE; B BBISICHEHHH THIIa
MEeCTOPOXK/JIeHHI B B OpraHHsauiu HauGosiee pauHOHAJILHON CHCTEME
SKCIVIYaTaLHH M KOHTPOJIS 32 PeKHMOM.

Bce uanoxeHnHoe CBHJETEJNbCTBYET O TOM, UTO JeTajbHEE THIPO-
reoJIOrHyeckHe H3BICKaHHs TpeOylOT Xopoluero 3HaHHS MeTONO0B pa-
GOTHl H YMeHHs NMPHMeHATb HaHOoJiee coBeplleHHble crnocobnl Gypo-
BbIX, ONMBITHLIX, reOQH3HYECKHX H THAPOreo/]orHYecKHx paGor.

3AKJIFOYEHHE

Martepuas, npuBeleHHbIl B HACTOSMIEGH KHHre, MOKAa3bIBAET, UTO
THJPOTenJIorHs ABASAETCS CJHOXKHOH KOMIWIEKCHOH Haykoii, OXBaThl-
Batollleil oBIHPHEI KPYr BOMPOCOB H MOMOrampuiei peliats BamHbe
npo6JeMsl HapPOAIOro X035HCTBA.

CTpouTenbCcTBO THAPOTEXHHUECKHX COOPYIKEHHH, 3JeKTPOCTaHIHI,
KaHaJ/IOB, OPOCHTEJIbHBIX CHCTEM, TPAHCMOPTHBIX MarucTpajeid, BH-
COTHBIX 3/laHHil, OCBOEHHE LEJHUHHBIX H 3aJeXHBIX 3eMmenb, Gaaro-
YCTPOIiCTBO TOPOJIOB, KYpPOPTOB, COBX030B H KOJIX030B, BOBJeUcHHe
B 3KCIUIyaTalHIO BCe HOBBIX M HOBBIX MECTOPOKIAeHHi HedTH, yris,
rasa, coJieii, paccoJioB, MHHepaJbHLEIX BOJ, Pa3HYHBIX PYd H CTPOH-
TENbLHLIX MaTepHaJioB — Bce 3To TpefyeT ydyacTHf T'HJIPOreoJioros.

T'njaporeosiorn M HHMKeHepPH-TEOJOTH TPHBJEHeHHl K H3y4YeHHIO
MPHPOJHEIX YCJIOBHIl 3acCYIUIJIMBHIX paifioHOB, (H3HKO-re0JOrHuecKuX
SIBJIEHHI, pa3BuBalOMUXCA Mo GeperaM peK H KaHAJOB, K TIIATENb-
HOil OLEHKe HHXKeHepPHO-reoJIOrHYeCKHX YCJOBHH TeppHTOpPHH BOJO-
XpPaHWIHIL H K paspaboTKe NPOrHO30B TeX H3MEHEeHHi, KOTophle
IOJIKHBl NMPOH30HTH B pexKHMe MOA3eMHBIX BOJ MOJ, BJAHAHHEM pas-
JHYHHIX COOPYXKeHHH. ;

Ilpo6nema npoOMCXOXAEHHA MOA3EMHEIX BOJ TEeCHO CBf3aHa C
npo6aeMoil MPOHCXOMKACHHS JKH3HH HA 3eMJie H He MOMKeT ObITh mo-
Hsita 6e3 paccMOTPeHHsI OCHOBHOIO BONPOCA COBPEMEHHOIO ecTecTBo-
3HAHUSA — NPOHCXOXKAEHUA 3emsan. Han 3TeM BompocoM ycheluto
pabotaior coBerckue yuensnle O. 0. IlImuar, B, I'. ®ecenkor u mp.
Iny6okune unen M. B. Jlomonocosa, [I. . Menneneesa, A. M. Byr-
Jgeposa, B. M. Bepunaackoro, A. E. ®epcMana um ApPYrHX pPYCCKHX
yu4eHLIX crnoco6CTBOBAJNIH TNPABHJBLHOMY HaNpas/eHHIO pa3paboTKH
KOCMOTOHHYECKHX THIIOTes3.

Teopusa LlImuara ocHoBaHa Ha IPH3HAHHH eIWHOrO Mpolecca
Pa3BUTHA BCEX TeJl COJIHEYHOH CHCTEMH, KOTOpDHIH, OAHAKO TMpOHC-
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XOMH/I B Pa3/IHUHEIX YCJNOBHAX M TPHBEN K HEKOTOPHIM OTJHYHSM
JJIs1 HEKOTOPBIX TeJl. HoBasi Teopusi npaBm/IbHO YuHMTHIBaeT Temrepa-
TYPHbIIl PEXHM 3€MHOH KOPbl M HCXOIHT H3 TOrO MOJOMKEHHS, YTO
3eMist Hauana CBOe CYIIECTBOBAHHE KAK TeJo XOJOXHOE. DTO MoJo-
XeHHe B KOpHe MPOTHBOMOJIOXKHO CTapbiM MPEICTABJICHHSIM O TepBo-
HA4YaJbHOM OIHEHHO-KHAKOM COCTOAHMH 3€MJIH, Ha MOBEPXHOCTH
KOoTopo# 3arem ofpasoBainack TBepAas Kopka. OmHako GJH3KHe K
HUM B3IVISBl elle HMEeIOT PaclnpocTpaHeHHe CPelH MHOTHX IeoJIoroB,
co3jlaBasi MOYBY JJIA MOLJEPKKH TEOPHH O INPOHCXOMKAEHHH 60Jb-
ITHX MacC «IOBEHHJBHBIX» BOJ B pe3yJbTaTe MarMaTHIecKHX Mpo-
L[eCCOB.
- o

Kacasicb BompocoB o6pasoBaHus Mopeit u armocteps, IImMmar
ofpaiiaer BHHMaHHe HAa TO, YTO B HEKOTOPHIX COBPEMEHHEIX MEeTeo-
pHTax edts Boga., C 3THM 06CTOSITEJBCTBOM OH CBA3LIBAET BO3MOXK-
HOCTH prasosam»m BOJIBI Ha TOBEPXHOCTH 3eMJIH, HO 3TOT BOIIPOC
eule TpeQyer AaibHeiied paspaGorkd. EcTb ocHOBaHHst mosararh,
uyro (OPMHPOBAaHHe BOJAL HA HAleH TNaHeTe He 00A3aTebLHO CBHA-
3aHO C MPHUBHOCOM ee H3BHe; OHa oOpasyercd H NPH Pa3BHTHU caMoi
3emJH, yyacTBysi BO BCeX TEOJIOTHMYECKHX Mpoleccax, npeoGpasyio-
IIMX ee JIHK.
- Temepb yxKe AOCTATOYHO XOPOLIO YCTaHOBJIEHO, 4TO NMPH OCAJKO-
06pa30BAHHM B MOPCKMX HJH HHBIX BOJOEMax BMecTe C JIOHHBIMH
HIaMH HAKaIVIHBAIOTCSl BOIbI, U3MEHSIOIIMECs B IMpPOLEccax AHare-
He3a. ToJM OcCAafOUHBIX IOPOJI MOCJE OTCTYNAHHS MOpsl OOLIYHO
GbIBAIOT HACHIIIEHBl H3MEHEHHbIMH BOJAMH CeIMMEHTALHOHHOTO IpO-
HexoXKenus. Broc/iefcTBHH, NPH MOAHATHH 3THX TOJII, ITPOHCXO-
IUT BbITeCHeHHe JIPEeBHHX BOM, JOCTHraiollee MOJHOrO 3aMelleHHS
MHUHEpaJH30BaHHbIX BOJ MPecHbIMH Ha HauboJee MPHUMIOAHATHIX Ua-
CTAX CTPYKTYp. B BepxHHMX uyacTsix 3eMHOH KOpBI, IJieé IPOUCXOLHT
MHTEHCHBHBII BOLo0OMeH, (opMHpOBaHME MOA3EMHBIX BOJI OGYCJIOB-
JIeHO TpoleccaMu HHHIBTPALHH aTMOC(hEepHHIX 0CAIKOB, a HX XH-
MHYECKHI COCTaB—BHILIETAUHBAHHEM [10YB W TOpHHIX mopoj. Ho 3to
He JaeT OCHOBAHHI NMPUNHCHIBATH TAKOEe e NPOHCXOXKJEHHE BOLAM,
3aK/JIOYEHHEIM B MOpax H MYyCTOTaxX MOPOJ, 3ajJeralomux Ha 60Jb-
IHX rayOHHAX, TJle HMEeT MeCTo BeChbMa 3aMejJIeHHH BOJ006MeH.

MarmaTHueckrde Tpolecchl HpuAaiorT npoueccaMm GopMHpoBaHHA
BOJ, XapakTepHble uepThl. OHH CHOCOGCTBYIOT 0CBOOOMAEHHIO 60Jb-,’
HIMX KOJHYeCTB CBfA3aHHOH BOAbl (B MHHepaJax, 1opofax) H BKJIIO-
geHHI0 WX B ob6muit crok. C 3THMH IIpolleccaMi cBA3aHo oforare-
HHe TOJ3EMHBIX BOJ MROTHMH CHelH(HYSCKHMH 3JeMeHTaMH H ra-
3aMH, HO Jl@HHBIE [JOCNEeIHHX HCCJASNOBAHHI He MO3BOJAIOT TPHIH-
cbiBaTh UM GOJbIIOH posH B (DOPMHPOBAHHM «IOBEHHJBHLIX» BOJ,
KaK BOJ, BNEPBbIC BO3HHKAIOIIHX B 3eMHOH Kope. B obaacrax co-
BpeMeHHOLRO¢BYJIKAHH3Ma, TJe H3BeCTHH ropsiuHe M Meperpersie
BOJbLI, PA3BHTHl TAKK€ B OCHOBHOM BOAL HH(HJIBTPAIHOHHOTO H
MODPCKOTO IIPOHCXOXKIeHUsl, DTO 3aCTaBJfAET MepecMoTpers npobaemMy
06pa3oBaHHA THAPOTEPMATBHLIX PAcTBOPOB C TMO3HIMH COBETCKO#
THAPOTEOJIOTHH KaK MPOSIBJIeHHH JOBOJbLHO KPYMHHIX GacceHHOB Mon-
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3eMHBIX BOJ, 'HAPOJAMHAMHKA KOTOPHIX CBf3aHa ¢ OGIIHM THIPOCTA-
THYECKHM HAMOPOM, CO3/IAIOUIHMCS Y MOBEPXHOCTH 3eMJIH.

Paccmorpenne 1poG/aeMbl TNPOHCXOMKIAEHHSI MOA3EMHBIX BOJ ¢
OHaJeKTHYECKHX TMO3HUHHA TMPHBOAUT K CJAEAYIOMIHM OCHOBHBIM I10JI0-
JKEHHAM:

1. TNoagsemnbie BoAbl 0GpasyioT MPHPOAHEIE BOAOHATIOPHBIE CH-
CTE€MBbl 3€MHOH KOPBI — IOJA3eMHYI0 THApPocdepy, TeCHO CBA3aHHYIO
C TOPHBIMH NMOPOJAMH, NMOBEPXHOCTHBIME BOJIAMH DeK, Mopeil H oKea-
HOB u BJaroii atMocgepsl. Bacceiinsl nmofseMublx Box o6aagaloT Xo-
pOILO BbIpaXKEHHOH THAPOreoJAHHAMHYECKOH M IHAPOreOXHMHYECKOH
80HAJNBHOCTEIO, 00YC/MOBJeHHOH TOH HJIH HHOH CTajuell pasBUTHS
reoJIOrHYeCKHX CTPYKTYP H HX B3aHMOCBfI3bIO C aTMoc(epoil.

2. TlonsemHBle BOALI HAXOAATCS B COCTOSHHH HENPephIBHOTO
IOBHXKEHHA H BUIOH3MEHEHMS, HelpephIBHOrO OGHOBJIEHHS H DasBH-
THeA. OnHaKo (opMBl JBHKEHHS B INPHPOJAHLIX BOJOHATIOPHBIX CHCTE-
Max pasjHYHBl M He HCYEPNBIBAIOTCH TOJbKO MEeXaHHYECKHM mepe-
MelleHHeM TPaBHTAIHOHHOH BOJbl; GOJIBIIYIO POJb HIPaloOT Temao-
Bhle (OPMBL IABHXKeHHs: AU(Qy3sus, oCcMOC, BEIPABHHBAHHE KOHIIEHT-
pamuH, nepexoj H3 OJHOIO COCTOSIHUSI B Jpyroe H T. IL

3. IlogsemHble BOJABI TOABEP:KEHbl H3MEHEHHSIM KaK He3HauH-
TeJbHBIM, KOJHYECTBEHHLIM, TaK H KOpPeHHBIM, KadecTBeHHbIM. [lo-
CJefHHe NPOHMCXOAAT TIPH H3MEHEeHHH TNPHPOAHOH 06CTaHOBKH, B
KOTOPO#H HaXOJWJIHCh NOJA3eMHEle BOAk. B pesyabrare Takux HaMe-
HeHHil B TOPHBIX TOPOAAX MPOHCXOAHT 3aMeHa OJHOTO XHMHYECKOro
THNA NPHPOAHON MOA3EMHOI BOJBI APYTHM.

4. llogseMHBIM BOJaM CBOHCTBEHHBE BHYTPEHHHE INPOTHBODEUHS.
OTH OPOTHBOPEUHST CO3MAIOTCH MeXAY PasiuuHBIMH COCTOSTHUSIMH
BOIBI (TBeplOe — KHAKOe — rasoofpasHoe), MeKJy BOJAMH pas-
JHYHOH MHHepaJusaluu{ u T. IL

B sakaioyenue caeiayer eile pas NoAYepKHYTh, YTO THIAPOreoJo-
rHfl — HayKa, MoJy4yuBIIas ImHpokoe passutHe B CoBerckom Coiose,
KOpeHHbIM 00pasoM OT/IHYaeTcs OT YYeHHs O TOJ3eMHBIX Bojax,
pacnpocTpaHeHHoro 3a pybexom, Ee ocHOBHEIE OTJIMUHTEJbHBIE 0CO-
GEeHHOCTH 3aK/II0YaloTCsl B CJeAYIOIeM:

1. HUsyuenue ycaoBuil ¢OpMHpPOBAHHS H PACHpPOCTPAHEHHS MOA-
3eMHBEIX BOJ BelleTcsl Ha OCHOBe riyfoKOro anajusa HCTOPHH Te0JOo-
FHYECKHX IPOLECCOB H AMHAMHKH HPHPOJHBIX BOJOHANIOPHBIX CHCTEM.

2. TlonzemHble BOJBI paccMaTpHBAIOTCS He KakK H30JHDPOBAaHHBIE
CTpyH, caabo CBSI3aHHble C OKpYyXKaiouwleil cpefof, a Kak 3aKOHO-
MepHO pachpefe/sioliHecs AHHAMHYECKHE MeCTOPOXKIEHHS, NMPHYpPO-
yeHHble K KpDYNHBIM GaccefiHaM B mpejejax MOA3eMHOH rujapocgepsl.
B npemenax 3tux GacceifHOB OTMeuyaeTcsl THAPOreoXHMHYeckas H
FHIPOreoHHaMHYeCKasa 30HAJLHOCT.

3. Hccnenosanus BelyTcss ¢ HCNOJIb3OBAHHEM BCeX HOBeHIIHX
METOJ0B T'HAPOreoJIOTHYECKOro H reo(H3HYecKoro H3y4yeHHs reoJio-
THYECKHX CTPYKTYpP M 3aKJIOYeHHBIX B HHX ToJ3eMHBIX Bojd. Ilpu
3TOM XapaKTepHO CTpeMJieHHe K 3aBEPUIEHHBIM BHIBOJAM H KOJH-
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UeCTBeHHOI OIEHKe NPHPOAHKIX SIBJEHHH, HeOOXOAUMON AJsi MOJHOro
HCTOJIb30BAHHS MOA3EMHBIX BOJ.

4. HccnenoBatesn cMeso TOAXOAAT K PEHICHHIO BOTIPOCOB IOMC-
KOB, Pa3BelloK H HCIOJb30BAHHSA MOJA3eMHLIX BOX, CTPEMACh K IOJy-
YeHHIO TOJA3eMHBEIX BOJA He TaM, TJe OHH CIyuaHHO TMOAB/IAITCA Ha
3eMHOH TIOBEPXHOCTH, a TaM, Tie OHH, GHTb MOXKeT, H Tay6oko
CKpPHITH, HO TAe HX HeOOXOJHMO HMETh B HHTEDecax COlHaJHCTHYe-
CKOTO CTPOHTEJLCTBA.

5. 'maporeosoruueckue paboTbl MPOBOAATCS GOJBLIHMH KOJJIEK-
tugaMu crnenuasucros. B CCCP coszaHbl XOpOLIO OCHAIleHHHIE
CrelHaJbHble HAyYHO-HCC/IE/I0BATE/IbCKHE HHCTHTYTH H GoJbmias
CeTb KOHTDOJbHO-HAGMONATE/IbHBIX CTAHIHH, H3YYAIOUHX pPEXHM
MOA3eMHEIX BOA. B H3ydeHHH NOJ3eMHBIX BOJ YYacTBYIOT BCe, Ha-
YyHas oT paGounx GypoBOil MapTHH, CPeNH KOTOPHIX MHOTO SHTY3Ha-
CTOB Jﬁgonampon KOHYasi BHJAIHMHCA YyUYEeHHIMH-aKaJZeMHKaMH.
CunpongosoraM MOMOTAT JIOOHTEIH-KPaeBekl, OXOTHHKH, MTHOHEDHL

pH IMHPOKOM pa3BepTHIBAHHH KOMILIEKCHHIX pafoT ruapo-
reo.norn H3Y4aloT MOJA3eMHEle BOALI B TECHOM COADYIKECTBe C reo.Jo-
raMH, THIPOJOraMH, TIOYBOBEJAMH, KJIHMATOJOraMH, arpoMejHopad-
TOPaMH, THAPOTEXHHKAMH, THADOXHMHKAMH H Jp., 4TO MO3BOJSET
MPHMEHSITh, pPa3JHYERIe, HaHOOJee COBEpPIICHHBIE METONBl CMEMXHbIX
IHCUHILIHH H TIOJIHEe pelmaTh BOIPOCH! HCMOJIb30BAHHA BOAHBIX pe-
cypcoB. OcoGeHHO BaKHO BHEJPHTb B NPAKTHKY H3Y4YEHHs TMOA3EM-
HBIX BOJ HoBeilline MeTolhl (PM3HKO-XHMHUYECKOTro aHanu3a (omTHue-
CKHE, 3JIEKTPOXHMHYECKHE, PaHOAKTHBHEE H np)

Ca1aBHEle TPaHIHK PYCCKOil TreoJIOrHYecKOfl MIKOJLI, WIHPOKHH
JIOMOHOCOBCKHII MOAX0A K aHaJH3y NPHPOIHHIX SBJEHHH, TIOAOTBOP-
HOe BJIHSIHHe NOKYYaeBCKOH IIKOJII TOYBOBENOB H MEH,E[e.HEEBCKOﬁ
IIKOJIbI XHMHKOB, PaGOTH COBETCKHX THADABJIHKOB H THJPOreo/oros
OTKPHIBAIOT Iepejl COBETCKOH ruaporeojorHeii GojbliHe MepCIex-
THBHI POCTa H paclBera.
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r Na cAefyeT YHTATh OTHENAbHO

207 l? cBepxy Bﬂpaxeﬂﬂe ?'E'l" = 1.18 or ¢0p.y-lu K,pﬁou'

. r Na CAENyeT WYHTaTh OTAEALHO
207 13 CHH3Y Bupﬂx(ﬁﬂ"e "F'a‘a 0,35 or q)opuynu I{ypaou_
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