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nPEAHCJlOBHE 

- ripH .nonrorosxe y'le6HHKa c:06lllaSi reOJIOrHSI». KO BTOpOMy H3)J.a-,
 
HHIO 6b1JIH y'lTeHbI OT3b1BbI H nO)J{eJlaHHSI, asrcxaaaauue B anpec nep

noro H3,naHHSI npenonaaareasxa HOBO'lepKaCCKoro, Hpxyrcxoro, CTa

POOCKOJIbCKOrO reonoropaasenoxaax TexHHKyMOB. B HOBOM H3,naHHH
 
aanacaaa aaom, «Bsenenae», pasnea «3eMJISI. B MHpOBOM npocrpau

CTBe». B TOH HJIH HHOH CTeneHH - nepepaooraau nO'ITH see rJIaBbI.
 
B OTJIH'IHe OT nepsoro H3,naHHSI y'le6HHK pacumpea rJIaBHblM 06pa30M
 
3a C'IeT HOBOro pa3,neJIa . «feOJIOrH'IeCKaSi ,neSlTeJIbHOCTb 'IeJIOBeK'a H 

oxpana oKpY)J{alOllleH cpenso.
 

DOJIblllYIO -nouonts B nonrorosxe sroporo H3,naHHSI OKa3aJIH KpHTH
qeCKHe 3aMe'laHHSI H ueHHble nO)J{eJIaHHSI peueH3eHTOB ,noKTopa reo- _ 

·,JIOrO-MHHep.aJIOrH'IeCKHX aayx npoip, Mry r. n. I'opurxoaa H npe
nonaaarens HOBO'lepKaCCKoro' reOJIOrOpa3Be~O'lHOrO TexHHKyMa 
E. E. KY3bMeHKO. ABTOp supascaer HM CBOIO npH3HaTeJIbHOCTb. 

~BBEAEHHE 

reonorH4ecKHe HayKH H HX 3aAa4H 

Ilepsoa reOJIOrH'IeCKOH nayxoa, orxpaaaiomea HaM nopory B MHp 
3HaHHH 0 3eMJIe, SlBJISleTCB o6U{aR eeOA02UR (TepMHH «reOJIOrHSI~ npo- 00 

HCXO,nHT OT npeanerpesecxoro reo - 3eMJISI). 06lllHM 3TOT KYpC aa
3b1BaeTCSI noroxy, QTO paCCMaTpHB~eT oomae CBe,neHHSI 0 3eMJIe,
Ha;mHaSi CnOJIOlKeHHSI 3eMJIH B MHpOBOM npOCTpaHCTBe H KOH'IaSi reo
,JIOrH'IeCKOH ,neSlTeJIbHOCTblO 'IeJIOBeK3. Caoe nponoaxenae OH J!!lXO,nHT 

-B pane nOCJIe,nYlOlllHX reOJIOrH'IeCKHX ,nHCUFlnJIHH, aaysaioumx B0!IPO
-CbI CTpoeHHSI Hapy)J{HOH 060JIO'lKH 3e'MJIH - 3eMHOH xopu, ee XHMH'Ie
-CKHH, BellleCTBeHHbIH COCTaB, ct»H3H'IeCKHe CBOHCTBa, reOJIOrH'IecKylO 
HCTOpUIO. 3TO MHHepaJIOrHSI, reOXHMHSI; reoqiaaaxa, HCTOpH'IeCKaSi reo

,,JIOrHSI, MeCTopO)J{,neHHSI nOJIe3HblX acxonaexux H npyrae reOJIOrH'Ie-
CKHe HayKH. _ 0 

[eoJIOrH'IeCKHe 3HaHHSI HMelOT 60JIblllOe npaKTHQeCKOe H n03HaBa

TeJIbHoe aaaseaae. OHH n03BOJISIIOT OCYllleCTBJISlTb nOHCKH H passenxy
 
MecTopo)J{,neHHHnOJIe3HblX acxcnaexux, otiecnesaaars npoxaurnea

HOCTb He06xo,nHMblMH BH,naMH MHHepaJIbHOrO cupsa: >KeJIe3HOii py

o .nOH, Hect»1'blO, yrnea, UBeTHblMH MeTaJIJIaMH H ,nPYfHMH nOJIe3HblMH 
acxonaexuua. il03HaBaTeJIbHaSi POJIb reOJIOrHH COCTOHT B pacxpsrrax 
TaHH npapoau, BblSlBJIeHHH 3aKOHOB pa3BHTHSI MaTepHaJIbHOrO MHpa. 
Kascnaa reOJIOrHQeCKaSi aayxa, HMeSi 06lllYlO uens - aayxeaae 3eMJIH, 
B TO >Ke BpeMSI peuraer CBOH 3aJJ.aQH. 
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H3JIytIeHHH 'n03BOJIHIOT 'BblHBJIHTb H3. KocMoca reOJIOfHlIeCKHe CTpyKTy
pu, '6JIarOnpHHTHble ,lI.J.lH nOHeHOB MeCTOpO)Kp.eHHH nOJIe3HblX HCKOIIae
"MblX, accnenoaars rJIy6oKH.e lIaCTH MopcKoro ,lI.Ha H IIOJIYllaTb ,lI.~YIO 
BaJKHyIO reOJIOrHlIecKYIO ~mpopMaUHIO. ~ 

KpaTKa" HCTOpH" pa3~HTH" reoporHH 

nepHOA 3ap0)KA't!HHJI reoaoraa. HCTOpHH reOJIorHtIeCKHX 3HaHHA 
. TeCHO CBH3aHa C IIpaKTHtIeCKOii ,lI.eHTeJIbHOCTbIO lIeJIOBeKa H pa3BHTHeM 
. IIPOH3Bo,ll.HTeJIbHblX CHn oemecraa. Kax IIOKa3bIBaIOT apxeoaorasecxae 

pacKoIIKH, Ha 3ape pa3BHTHH lIeJIOBelleCKoro 06m.ecTBa lIenOBeK B Ka-
tJ.eCTBe opyzras rpyna H' OXOTl,} ncnoassoaaa .TBep,ll.bIe KaMHH - 06CH
,lI.HaH H .KpeMeHb. B 6POH30BOM sexeon HaYllH.lJCH BbIIIJIaBJIHTb H3 PYA 
Me,ll.b H OJIOBO, B )Ke.ne3Hblii .BeK- JKeJIe3Q. . 

Haxonxn roasapaux H3,lI.eJIHii... IIHpaMH,lI.bI, OCTaTKH ropenos, OTHO~ 

.cHmHecH K 3-4-MY TblCHlIeJIeTHHM ,lI.OH. 3., CBH,lI.eTeJIbCTByIOT 06 HC-' 
nOJIb30BaHHH MeCTOpOJKJ(eHHH cona.. roasapaux r'nBH, cTpOHTeJIbHOrO 
~aMHH .H HeKOTOpblX npyrnx BH,lI.OB IIo~e~HbIx~cKOIIaeMbIX. Coxpaaas
nmecs no HalIIHX ,lI.Hen ropaue Bblpa60TKH rOBopHT 0 TO.M, liTO aa
,lI.OJIro ,lI.O Ha.-eH ~3PbI JIIO,lI.H CTpeMltJIHCb, pasooparsca . B 3aJIeraHHH 
pyA H oc06eHHocTHX HX pacnpocTpaHeHHH. CTpeMJIeHHe.K paCII03Ha
aaro HaMHeH: BenOK HaKOIIJIeHHIO 3HaHHiio pynax, B npouecce .IIQ
3HaHlfHB03HHKaJIH BOIIpOCbI, CBH3aHHl>Ie C IIpOHCXO)K,lI.eHHeM IIOJle3HbIX 
HCKOIIaeMblX H 3aKOHOMepHOCTHMH HX paCIIpOCTpaHeHHH. Ilepaue no
IIbITKIt IIOJIYllHTb OTBeTbI· aa IIOCTaBJIeHHble BOII~OChI 6bIJIH cnenaasr 
B IIepBOM TbICHlIeJIeTHH ,lI.O H. 9. . 

. TaJIaHTnHBblH npeaaerpesecxaa <l>H.iIOC0<l> H YlleHbIH ApHCTOTeJIb 
(384-322 ,lI.O H. 3.) cnenan IIOIIblTKY -o6'bHCHHTb iIPHtIHHhI aeMJIeTpSl

ceHHH, 'COCT3BHTb nepayio KnaccH<I>HI<auHIO MHHepantlB H OIIHcaTb He
xoropue reoaorasecxue HBJIeHHH. ApaCTOTeJIb ClIHTan, tITO aexnerpa
ceHHH 1I3me npOHCXO,ll.HT TaM, rneecrs TPemHHbI H neurepu, B xoropsre 
IIOIIa,ll.alOT B03,lI;yX n sona, BbI:J15lBaIOmHe 3eMJIeTpHceHHe. no....ero MH~
HHIO, MHp cyutecrsyer BeqHO H caCTOHT H3 xerupex B3aHMO,ll.eHCTBYIO~ 

_ID.HX CTHXHH: 3eMJIH, soanyxa, BO,ll.bI H oras. ·HE!CKOJIbKO II03)Ke,ll.peSHe
. .:-rpeqecKHii YlleHbIH CTpa60H (63/64 ,lI.O H. 3.  23/24 H. 3:) IIpe,ll.IIOJIO

>KltJI, lITQ npHlIHHOH IIO,ll.HHTHii H onYCKaHHH 3eMHoii IIOBepXHOCTlf 
HBJISIIOTCH 3eMJIeTpHceHHH. OH CtIHTaJI, tfTO OCTpaB CHUHJIHH 06pa30- r 

Ban-CH ,H3 IIpO,ll.yKToBH3Bep)KeHHH ByJIKaHa aTHa. nO,ll.06HOrO r.tHeHH~ 
onpHlIHHax IIO,ll.HHTHii H'oIIycKaHHH: 3eMHoii IIOBepXHOCTH IIpH,lI.ep)KH
SaJICH H pHMcKHiiytIeHblj{ nJIHHHA CTapuIHH (23-19), IIOrH6IIIHH: npa 
R3Bep)KeHHH ByJIKaHa Besyaua B 79 r. .' . 

. nepaO,ll.Cpe,ll.HeBeKOBbH MpatIHOii - crpanauea BOWeJI B HCTOpHIO 
pa3BHTHH ecrecrseaaux nayx. Ha <l>oHe oomero 3aCTOH HayKH B 3TOT 
nepaon BbI,lI.eJIsiIOTCH pa60TbI yseaux Cpenaea A3HH ABHueHHbI H DH . 
pyaa, Ta,ll.)KHKCKHii_<I>Hnoco<l> H, spas A6y AJI" }16H CHHa (ABHueHHa., 
980-1037) HaIIHCaJI «KHHry HCueJIeHHH», B xoropon yKa3bIBaJI, liTO 
cyura paasure 6b1JIa MOpCKHM ,lI.HOM, a MopCKoe ,lI.lio  cyurea, tITO MO
pe HeO,ll.HOKpaTHO HacTyII3JIO na cywy, OCTaBnHH nocae ceea CJIOH 
ropaax IIOpO,ll.. OH npe,ZJ.nO)KHJI KJIaCcH<I>HKaUHIO M"HepaJIOB, COrJIaCHO 
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(rpes. KpHCTaJIJIeC:- nen, ropauaxpycraas) ....:...." 
BHyTpeHHeM CTpOeHHH neurecraa, ero CBOHCTBaX, KpHCTaJIJIO

<l>opMaX. .LloCTli)KeHHH 3TOH HayKH WHpOKO HCnOJIb3Y~ 
.B XHMHH, MeTaJIJIyprHH,- pa,ll.H03neKTpOHHKe, MHHepa110rHH. • 

(n03,l1.HeJIaT. minera -.....;. PY,lI.a) •asysaer MHHepaJIbI, 
CTPoeHHe, CBOHCTBa, 'YCJIoBHH 06pa30BaHHH, npHM~HeHHe 

.'" 
(rpes, nerpa - CKaJIa, KaMeHb)""",":" aayxa 0 ropnux 

noponax. PaCCMaTpHBaeT MHHepanbHblH COCTaB nopon, HX npOHCJ\<HK
saaeranas, CBH3b C noponana MeCTOpO)K,lI.eHHH nones

Fuapoeeosoeun. (rpex• .f'HAOP- aona) H3ytIaeT nO,ll.3eMHbl.e sonu, 
HX npOHCXO)K,lI.elHfe, yCJI.oB':I5I 3aJIeraHHH, 3aKOHbI ,lI.BH)KeHHH. Teoxu

pacnpeAeJf6HHH 'XHMHlIeCKHX 3neMeHTOB B aeMHOH KO- -. 
(nepexeuieaaa) H pOJIH B nponeccaxpynooopaao •. 

.BaHHS). Teotpususa nsyxaer <!>H3HlIeCKHe HBJIeHHH H npoueccu, npore
xaiomae B 3eMJIe H ee 060JIOtIKax. 

HCTOpUtleCICaJl eeO.l102UJl H3yitaeT HCTOpHIO H 3aKOHOMepHOCTH 'pa3
B~.THH 3eMJIH B nepaon <l>opMHpOBaHHH ee xopu, C HCTopHlIeCKOH reo

CBH3aHa fia.lleOHTO.llOeUJl· (rpes. naJIeoc-,lI.peBHHH. 
'cymecTBO) -::.... 6HOJlorHlleCKaH nayxa, 'H3YllaK>lUaH no HCKO: 

opraHH3MOB H cnenax ' HX )KH3He,ll.eHTeJIbHOCTH 
HCTOpHIQ pacTHTeJIbHOrO H )KHBOTHOro MHpa npotnnux reonorlPleCKf.lX 

.< 

(JIaT. strotum-s-caoa) --:- pa311eJI HCTopHlIeCKoH. 
paCCMaTpHBaIOmHH HCTOpJBliCKYlO nOCJIe,ll.OBaTeJlloHOCTb 

CJIOeD OCa,ll.OtIHhTX,BYJIKaHHlIeCKHX H npyrax ropaax 
reOTeICTOHUICa (rpex. TeKTOHHKa - CTpOHTenbCTBO) H3yqae1' 

xopu, HX 06pa3,!BaHHe ~ .pa3BHtH~ 80 BpeMeHH .H 
aaurea QJIaiIeThI Hero CBH3b C reOJIOrHtIeCKHM 

3eMHoii xopu nsyxaer reOJIoro-reorpa<l>HtIeCKaJl aayxa -..:.. . 
a TOllHblMH H3MepeHHHMH geMHOii nOBepXHOCTHH ee 

reoMop<l>OJIOrHlIeCKHX 3JIeMeHTOB 3aH'HMae:rC.SI eeodesus. 
npononxcaerca. feOJIOrHlIeCKHe HayKH .eJKerO,ll.HO 

60JIee TO.tlHbIMH HaytIHblMH ,lI.aHHbIMH 0 CTpoeHHH. 3eM~ 
xopu, 06 yCJIOBHHX 06pa30BaHHH ropuux nopon H 

nOM3HbI:X HCKonaeMblX. 3TOMY cnoc96cTByeT pa3BH
MeTO,ll.OB HCCJIe,ll.OBaH'HH, cpena KOTOPblX ocotieaao . 

reo<l>H3HlIeCKHe, reOXHMHtIeCKHe H KOCMHtIeCKHe MeTO,ll.bl. 

,MeTo(}6I. OCHOBaHbI H3 H3ytIeHHH TaKHX IPH3HlIecKHx 
H ropaux nopon, KaK nJIOTHOCTb; CHJIa TH)KecTH, Mar

HHTHble, pa,ll.HOaKTHBHble CBoHcTBa, gJIeKTpOnpOBQ,lI.HOCTb H ,lI.p. reo
MeTo(}bt OCHOBaHbI aa lt3ytIeHHH nOBe,ll.eHHJI XHMHtIeCKHX . 

B 3eMHoii xope, HX MHrpauHH, cn9c06HoCTH K paeCeJlHHIO 
KOHueHTpauIij!, Be,ll.ym.Hx K pO)K,lI.eHHIO MeCTOpO)K,lI.e-

HHii nOJIe3HbIX acxonaexux. 
MeTo(}bt  3TOMeTO,ll.bI H3YlleHHJI 3eMJIH C noxonnso 

Op6HTaJIbHbIX C1'aHU;Hii. UBeTHoe 4KlTo r p a4' HpoBaHHe 
3eMJIH H H£CJIe,ll.OBaHHe ee HH<I>paKpacHoro H CBeTOBorO 



1t0TOpOit: BCe 'npaponaue 06pa30B3.HHSI OhiJIH nOAeJIeHhI H8 KaMHH. · eHH ObiJIBblXOA B CBeT PSOOT M. B.JI·OMOHOCOBS «CJIOBO 0 p0)KAeHHII 
DJIaBKHe TMa (MeTaJIJIhI), ropjoxae, cepaue BeIU.eCTBa H COJIH. Cpenae MeraJIJIOB· OT TpSlceHHSI 3eMJIH» (1757) H «0 CJIOSIX 3eMHblX» (1763). 
a3HaTCKHH YlleHhlit:-3HUHKJIOneAHCT aJIb-oHpyHH (97~1048) HanHCaJI JIOMOHOCOB paCCM?TpHBaJI 3eMJIIO KaK aenro H3MeHSlIOIU.eeCSI H PS3BH~ 
«KHHry CBQAOK AJISI n03HaHHSI nparoueaaocrea», B KOTOpOit: OnHCaJI BalOIU.eeCSI BO BpeMeHH H npocrpaacrae, OH OTMellaJI. liTO 3eMHSSI KO
easmre 100 MHHep8JIOB. coopaaaax B Cpenaea A3HH. Karae;: HHAHH pa nOABH)KHa H ·MO)KeT nOAHHMaTbCSI H onYCKSTbCSI. a ropu - nOAHH
H npyrax crpaaax. MaTbCSI H paspyurarsca. npHlIHHbI TaKHX H3MeHeHHit: OH CBSl3b1Ba.a 

npHUIeJI.WaSi na cxeay CpeAHeBeKoBoH KyJIbTyphi snoxa B03pmK C «3eMJIeTpSlCeHHeM:&. KOTopoe OH ClIHTaJI npoSlBJIeHHeM BHyTpeHHero 
]:teHHSI (XIV~XVI BB.) 03HaMeHOBaJIaCb O)KHBJIeHHeM HayKH. KyJIbTy orHSI HJIH aayrpeaaef 3HeprHH 3eMJIH. H C BHeWHHMI{ <l>aKTOp~MH. 

pbl H HCKyccTBa. HOBaSi snoxa BblABHHyJIa nJIeSiAY raJIaHTJIHBhlX yxe K. BHeWHHM <l>SKTopaM M. B. JIOMOHOCOB OTHOCHJI rexyuae BOAbi. pas
HblX, BHeCWHX OOJIbWOit: BKJIaA B pa3BHTHeeCTeCTBeHHhlX nayx.: K 3tOMy pyunrreasnyio pSOOTy MOpCKHX BOJIH. MOP03. aerep, I'eonorauecxoe 
BpeMeHH OTHOCHTCSI OTKphlTHe nOJIbCKOrO acrpoaoxa HWKOJIaSi Konep npOWJIoe 3eMJIH OHpaCCMaTpHBaJI lIepe3 npH3MY COBpeMeHHblX re~ 
aaxa (1473-1543). noxasasurero, xro He 3eMJISI. a COJIlIue SlBJISleTCSI JIOfHlIeCKHX npoueccos H SlBJIeHHit:. Taxoa nOAxOA K H3YlleHHIO reOJIO- , 
u.eHTpOM COJIHellHOH CHCTeMhI·.. HTaJIbSlHCKHH YlIeHhlit: JIeoHapAO Aa rHlIeCKHx npoueccoa npournoro 3eMJIH nOJIyllHJI BnOCJIeACTBHH Ha3Ba
BHHlIH (1452-1519) onpoaepr 6Ho.neit:cKylO JIereHAY 0 BceMHpHoM HHe npunuuna aKTyaAu3Ma( <l>p. SKTY3JIb""":' coapeaenaaa, eeit:lIsc Aeit:
norene, AOKa3aB. xro paK0BHHhI MOpCKHX )KHBOTHhiX. acrpesaioumeca CTBylOIU.Hit:) . 
B ropaux noponax CYWH, SlBJISIIOTCSI CJIeACTBHeM- AJIHTeJIbHOrO pa3BH- . Pa3BHTHIO npHKJIaAHOrO (npaxranecxoro) HanpaBJIeHHSI reOJIOrHH 
THSI 3eMJIH. B npouecce xoroporo npOHCXOAHJIO .. nepepacnpeneaenae B POCCHH cnoc06cTBoBaJIH aKaAeMHlIeCKHe 3KcneAHUHH 1768-1773 rr.. 
6:ywJI H MOpSi. .'. . opraunsosaaaae no 3aMhlCJIy M. B. Jloxoaocoea. TaKHx 9KcneAH.UHit: 

PaCUIHpeHHIO reOJIOrHlIeCK.HX 3HaHHit: cnOCOOCTBOBaiIH H xpyrmue OblJIO nsrs, B HX aanasy BXOAHJIO onacaaae npHpoAHblX pecypcos 
reorpadiaxecxae OTKphlTHSI (OTKpblTHe AMepHKH. xpyrecsernoe nyre POCCHH. OAHa H3 HHX. B03rJIaBJISIeMaSi H. H. JIenexHHbIM. H3YllaJIa 
meCTBHe MareJIJIaHa HAp.). YpaJI H nOBOJI)Kbe. HaHOOJIee OowHpHble HCCMeAOBaHHSI OblJII{ npose

Ilepaon 3ap0)KAeHHSI - HaHOOJIee AJIHTeJIbHhlH B HCTOpHH_ pa3BH Ji.eHbI 3KcneAHUHeit: n. c. Ilannaca, oOCJIeAOBaBweH nOBOJI)Kbe., 
THSI reOJIOrHH. OH osaafuaaer .apexa C.IV B: '.0.0 H. 3. .0.0 cepeAHHhI OpeHoyprcKHH Kpait:, 3anaAHylO CUOHPb. 3anaAHblit: CaSlH: Pe3YJIbTa
XVIII B. . , Thl HCCJIeAOB8HHit: flanaac OOOOIU.HJI B rpyzte eflyreurecraaa no pas

B POCCHH nepaon 3ap0)KAeHHSI reOJIOrHH TaK)Ke CBSl3aH C pa3BH JIHlIHblM npoBHHUHSlM Poccaacxoro rOCYAapcTBa».
 
THeM rOpHQrO npouacna. nepllhlMH- CneUHaJIHCTaMH no noacxax pyA
 B 1755 r. B MocKBe no HHHUHaTHBe M. B: Jloxonocoea OblJI OT
ebl.nH pYA03HaTUbi H PYAoHcKaTeJIH. a nepauxa opraHH3aUHSlMH. B03 xpurynasepcarer, B.I773 r. B Caaxr-Ilerepoypre OhlJIO oopaaoaaae, 
fJIaBJISlBWHMH nOHCKQBhle H rOJ¥lble paooTbI.- CHOHPCK'HH' npaxas ropaoe yqHJIHIU.e (HhiHe JIeHHHrpaAcKHH ropHblit: HHCTHTyT); , 
(1637) H Ilpaxaa Tait:H!:'IX AeJI lI654). Ocotieaao WHpOKHit: pasxax B fepM8HHH WHPOKoHH3BecTHdcTbIO nOJIb30BaJIaCb <l>peAoeprCKSJl 

" .noHCKH MeCTOpO>KAeHHH nOJIe3HblX ncxonaexax . npHOOpeJIH "PH ropaas aKaAeMHSI B CaKcoHHH. Ilporpeccop aKaAeMHH. A. FvBepuep 
Ilerpe I. B 3TO BpeMSI H~aJIOCb OCBoeHHe )KeJIe3HblX PYA UeHTpaJIb (1750-1817) Hero YlleHHKH curpana OOJIbwyId PO.nb B nonyJISlpH3a
HOH POCCHH, Me,lJ.HblX PYA YpaJIa, caxouaeroa 3aoait:Ka-?lbSi. B 1721 .r. · UHH reOJIOrHqeCKHX 3HaHHit: B 3anaAHOH Eapone. Bepaep AaJI npa
pYA03HaTueM I'paropaesr Kanycraaux aa iore POCCHH OblJIO OTKpblTO. BHJIbHOe OObSlCHeHHe npOHCXO)KAeHHIO ocanosaux nopon, CAeJIaJI nonblT
MeCTOp0)KAeHHe yrJISI (.lloHoacc). Havanas C 1700 r. nOHCKaMH H pas · xy pa3AeJIHTb HX no aoapacry, Bepaep OhiJI npeACTSBHTeJIeM WKOJIbi 
paooTKoH nOJIe3HblX acxonaexux B POCCHH BeAaJI «Ilpaxas pynoxon- -~ , HentyHHcTOB. Henrqsus» (JIaT. nerrrynyc - oor Mopeit: H BOA) ....:.... pac
HblX AeJI:&, a C 1718 r.- «oepr-KOJIJIerHSI». ' npocrpaaenaoe B KOHUe XVIII ~ aaxaae XIX B. ysenae 0 npOHCXO}K

nep.HoA CTaHOBJleHHH reOJlOrHH. KaK aayxa reOJIOrHH CTaJIa O<l>OPM- j' AeHHH ropaux nopon (B TOM tIHCJIe H H3Bep)KeHHhlX) nyTeM ocascne
JISlTbCSI BO BTOPOH nOJIOBHHe XVIII B. B 3TO BpeMSi AeJIalOTCSI nonur- ' HHSI BeIU.ecTBa H3 BOJJ,bI. npOTHB HentyHHcTOB B KOHue XVIII B. 

ItH OObSlCHHTb npoHCxO)KAeHHe BCeJIeHHOH I{ 3e~JIH. 3TH nonurxa BhlcTynHJIH npeAcTaBHTeJIH' WKOJIhI nJIytoHHCTOB. IJAYTOHU3M (rpes, 
HaWJIH csoe 'OTpa)KeHHe a KOCMorOHHlIeCKHX ranoresax H HaYllHblX · nJIyTOH- oor nOA3eMHoro xnpa) - YlleHHe o BeAYIU.eA pOJIH BHYTpeH~ , 
paoorax <l>paHIlY.3cKoro eCTeCTBOHcnblTaTeJISI )1(. olO<l><l>oHa {1707-: HUX CHJI B reoaorasecxoa HCTOpHH 3eMJIH. npeACTaBHTeJIeM 3T08 WK~ 

1788). HeMeUKoro <l>HJIOco<l>a. H. KaHTa (1724-1804). BhlAalOIU.erOCSI JIbI OliJl WOTJIaHACKHH YlIeHblit: .It I'erroa (1726-1797). CBOI{ B3rJISI
pyccxoro yxeaoro M. B. JIoMoHocoBa (1711-1765) H. psna apyrax AbI aa .oepaaoaaaae 3eMJIH OH H3JIO)KHJI B AByxTOMHOM TpYAe 
HCCJIeAoBaTeJIeit:. olO<l><t>oH nOJIaraJI. xro 3eMJISI H apyrae nJIaHeThI «TeopHSI 3eMJIH:'. OCTpoBa H KOHTHHeHTbI. no I'erroay, oopa30B8JIHC. 

npH ytIaCTHH «BHYTp~HHero.orHSI».OOpa3OBaJIHCb H3 COJIHellHOro BeIU.eCTBa. orroprayroro OT MaCCbI
 
. COJIHua CHJIOit: npHTSI}I{eHHSI npoxonaauref MHMO KOMeTbI. KaHT ClIH
 B XIX B. Ba)KHeHWHe npOOJIeMbi reOJIOrHH peuranncs, C, n03HUH" 
TaJI. xro COJIHue H nJIaHeTbI oopa30BaJIHCb H3 lIaCTHU eAHHoit: MaTe , rHnOTe3h1 KaHTa - Jlannaca, B OCHOBe KOTOpOit: JIe)KaJIa HAeSi 0 nep
,HH. 3anOJIHSllOmeit: xapoaoe npocrpaacrao. BHlI..HOM orHeHHO-)KHAKOM ,COCTOSlHHH nJIaHeT COJIHe~Hoit: CHCteMbL 

3HallHTeJIbHblM coobiTHeM nepaona CTaHOBJIeHHSI reOJIOMfH B Poe .QeHcTBHeM esayrpenaero orHSI» OObSlCHSlJIHCb 3eM.JIeTpSlceHHSI. oopa-
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aosaaae rop, H3Bep>KeHHe ByJlKaHoB H npyrae nponeccu. HeCKOJlbKO~l' 
IF03,ll.Hee nOS!BJlRIOTCS!, npe.n;CTaBJleHHSI 0 nepBHlIHO TBep.n;oH 3eMJle.:U 
O.n;:uaxo ranoresa rsepnoro COCTOSlHHSI 3eMJlH He axena nocrarovaoror 
~HCJI'a CTOpOHHHKOB H ae nonssoaaaacs nonyaapaocrsio. 

O.n;HOBpeMeHHO C paCCMQTpeHHblMH HanpaBJleHHSlMH reonoraa pas
.1IH:BaJIH.Cb -crpararpaoas, reOTeKTOHHKa, nerporpadraa H npyrae OT
.pacaa reoaoraaecxax 3HaBHR. BOJlbWOe snaseaae .n;J1S1 pa3BHTHSlcTpa
7Hrpa~HH HMeJlH Haxo.n;KH Boca.n;OqHblX nopo.n;ax OCTaTKOB HCKonae
MbiX opraaaaaos. Bnepaue vna HHX' OOpaTHJI .BHHMaHlie aHr'J1HHCKHR 
aeMJleMep B. CMHT (1769-1839). Hcnoasayanaxoaaa paKoBHH MOp-. 
CKHX >KH:1I0THblX, 9H yCTaHoBHJI . nOCJle.lJ.OBaTeJlbHOCTb OTJlO>KeHHSI 
CJlOeB ropaax nopon, -Hsysenae ncxonaexux opraHH3MOB nOJlO>KHJlO 
HallaJlO HOBOR HayKH naneouronoeuu; , ' 

.'OCHOBbI naneoaroaorusecxoro xerona H3JIO>KeHbI BpaOOTax 
4>paHllY3CKoro eCT~CTBOHCnblTaTeJISI 11<. KIOBbe (1769-1832). Pe3KHe 
pa3J1HlIHH' B OOJlHKe H CTpoeHHH opraaaxecxax OCT3TKOB, scrpeuaio
IllRXCSI B pasaax CJlOSlX 3eMHoR xopu, KIOBbe OO'bSlCHSlJI xaracrpotpa
MH '(rHraHTcKHMH HaBo.!J.HeHHsIMH, 3eMJleTpSlceHHSlMH H np.) , npaso
.n.HBlIIHMH, noer6'MHeHHIO, K MaccoBoH rHOeJl'H O.n;HHX -opraaasxos H 
nOSlBJleHHIO npyrnx. 3TO yseaae BOlIIJlO B' HCTOPHIO non 'Ha3BaHHeM 
.xatactpodruesa: TeopHIO. KIOBbe nonnepacana oCHOBOnOJlO>KHHK reo
TeKToHHKHlPpaHllY3 3J1H1J.e MOH H HeMellKHH ~YJlKaHHCT JI.Byx; pas
paeorasume I"HnoTe3Y pa3BHTHSI 3eMHOH xopa H oopa30BaHHSI rop 
C n03HllHH, KaTacTpOlPH3Ma. no csoea CYTH KaTaCTpOlPI!3M He OblJl 
nporpeCCHBHblM YlIeHHeM. 

B oopb6y c' KaTacTpo4>f!3MOM BCTynHJlo 380/lIOt{uoHHoe, YIleHue, 
3HallHTeJlbHYlO POJlb B pa3BJ;!THHKoToporo curpaa aHrJlHHCKHH reonor 
Ij. JIaHeJIb (1797-1853) . Hcrtonssya OOlIIHpHblHlPaKTHqeci<HH MaTe
pua,n, JIaHe,nb noxasan, -qTO see H3MeHeHHSI, npoacxonaunre aa 3eMJle, 

. COBeplIIalOTCSI nOCTeneHHO, aa npOTSI>KeHHH 1J.JIHTenbHoro BpeMeHH. 
CBOR .n;OBO.n;bI OH H3J1o'>KHJI B TpeXTOMHOM Tpy.n;e «OCHOBbi reononno 
(l830~1833). 3Ta' paoora naaecaa COKpYlIIHTeJlbHblH ynap xaracrpo

, ¢H3MY. OHaCBH.n;eTeJlbCTBOBaJla 0 HOBNX nonxonax K H3Ylle!iHIO npo
ueCCOB H SlBJleHHH, BOlIIe.n;lIIHX B reOJlOrHIO non Ha3BaHHeM aKTya/lU3
MaH yHUr/JopMU3Ma. non yHHct>OpMH3MOM nOHHMaJlaCb HeH3MeHHOCTb 
3aKOHOB npOIlIJIOra aaacrosmero, ynpaanmotnax npoueccaxa npeoo- , 
pa30BaHHSI npaponu. 3TOT MeTO.n; CT~J1 Be.n;YlllH~C B reOJlOrHH C cepe
)J.HHbl XIX B. B POCCHH H.n;eHlIa.AeJlSl nOM~p>Ka.[l .lJ.. M •. COKQJlOB. OHH 
HalIIJlH OTp8Jl<eHHe B ero YlleOHHKe«Kypc reorH03HH». 

Ba>KHeRlIIHM cooblTHeM XIX B., OblJlO nOSlBJleHHe reaaansaoro TPy
,na 4 . .lJ.apBHHa «npOHCXO>K.n;eHHe BHAOB> (1859), B KOTOpOM H3J1ara
J1aCb3BOJllOllHH opraaasecxoro MHpa 3eMJlH. 3TOT rpyn yTBep.n;HJI 
B eCTeCTBQ3HaHHH 3BOJllOllHOHHylO reopajo HC03.n;aJl npo~HblR 4>yH.n;a
MeHT .n;J1S1.n;aJlbHeHlIIero pa3BHTHSI 'naneoarcaorua, YqeHHe 4-. .lJ.apBH

" na nonyaano p.a3BHTHe B pat)oTax BbI.n;alOllleroe'SI pyccxoro yseaoro 
B. O. KOBaJleBCKOro; KOTOpbli% OO'bSlCHSI~ nOSlBJleHHe HOBblX BH.n;OB >KH
BOTHblX H3MeHeHHSlMH oKpy>KalOllleH cpena H YCJIOBHH OOHTaHHSI 
opraHH3MoB./ , , ' 

B 1869 r • .lJ.. M. MeH,tJ.eJleeB OTKP~J1 nepHo.n;HJleCKHH "38.KOH XHMH
,; 
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qeCKHX 3J1eMeHTOB, oxasaauran BJI..HSlHHe 'aa pa3BHTHe XHMHtIeCK:HX Me
TOAOB B reOJlOrHH. B 18'58 r.,lJ.J1S1 H3YlleHHjJ ropaax nopon anepnue 
OblJl npHMeHeH nOJlSlpH3allHoHHblH MHKpOCKon. ,', 

Haysaae orxpurn» li npaKTHlIeCKHe HCCJle,lJ.OBaHHSI paClIIHpHJlH 
xpyr BonpOCOB" H3YllaeMblX reoaoraeji, H cnccoecreoaaan nOSlBJleHHIO 
HOBblX, oTpaCJIeH reOJlOrHlIeCKHX 3HaHHA. B HallaJle xx CTOJleT8S1 no
·SlBJlSlIOTCSI eeOXUMUJI., euiipoeeonoeus, eeUCMO/lOeuJI.,. eeonoptponoeux: 
.lJ.aJlbHeHlIIee .pa3BHTHe noayxaror eeerextonuxa, crparuepar/JuJI., MUHe-' 
pasoeus. OCHoBHoe BHHMaHHe ytIeHblX y.z(eJlSleTCSI' H3YQeHHIO cTpOeHH~ 
3eMJlH H ee OOOJlOlleK. B03HHKaeT npennonosceaaa 0 .n;ByXCJlOH:HOM 
(SlApO H MaHTHSI) crpoeaaa sexaoro mapa, 3aTeM 0 TpeXCJ10HHOM 
(SI.n;pO, MaHTHSI, 3eMHaSl xopa). B peayasrare ceacxasecaux, reolPH3H
lIeCKHX H reoxHMHlIecKH~ HCCJle,lJ.OBaHHH C03,lJ.aeTcHnepBaSl ceACMHlIe-
CKaSl 'MOJJ.,eJIb 3eMJlH. .' .. .' 

MHoro BHHMaHHSI y,lJ.eJlSleTCSI peJlbe4>y 3eM1ui H CT-P~eHHIO 3eMHoii 
xopu, Axepaxaseu .lJ.>K• .D.3Ha paapaearaaaer OCHOB},! YlleHHSI 0 reo
CHHKJlHHaJlSlX HnJlaTlPOpMax•. <l>paHllY3 '3. Or H pyq:XHH: reoxor. 
A.;U.. ApXaHreJlbCKHH pa3BHBalOT 3TO YlIeHHe. IllYMHhlH ycnex aana- . 
,lJ.'3'eT aa .n;OJlIO rHnOTe3b1. uep.eMew,eHHSI MaTepHKoB 'aMepHKaHcKoro 
reonora <1>. Teanopa (1910) H aexeuxorn reo4>H3HKa A. Berenepa
(1912). " , ' 

, Orpoxaoe aaaseaae B pa3BHTHH eCTeCTBeHHblX nayx nepaoano
JiOBHHhl XX B. HloleJI Bbl,ll;alOw,HHcSI Tpy.n; <1>. 3HreJlbCa «.lJ.HaJi,eKTHKa 
'npapona» ,( 1873-1878), n03BOJlHBlIIHH nO-HoBo'MY, ,lJ.HaJleKTHlIeCKH 
B3rJISlHYTb aa ~a3BHTHe npapona H- MaTepHIO B neaoa. B npapone 
«.. , HHlITO He BellHO,- nHCaJ1 -OHreJIbC,- KpOMe sesao H3MeHHIOw,eH

,CSI, aesao ABH>KYllleHcSr Ma,:repHH H 3aKOHOBee JlIHI}KeHHSlH H3MeHe~ 
HUH»I. Oueaaaaa BKJla,lJ. B nayxy 1I. .lJ.apBHHa H ,lJ.pyrHx 'CTOpOHHHKOB' 
MaTepHaJlHCTHlIeCKoro nOHHMaHHSI npapoaa, OH oraesan, liTO OJlaro
naps HX B03speHHIO « ... see aacrsrauree CTaJlO TeKylllW, ace Heno-' 

. ,lJ.BIDKHoe CTaJlOno.n;BH>KHbIM, see JO ocoooe, xoropoe ClIHTaJlOCb seq
HblM, OKa3aJlOCb npexonamaa, OblJlO ,lJ.OKa3aHO, liTO BCR np.HpQ,lJ.a 
,lJ.BH>KeTCSI B BellHOM nOTOKe If KpyroBopOTe» 2. «.lJ.HaJleKTHK8 DPH~ 
J.Ui> 31!reJlbCa curpaaa OOJlblIIYIO POJlb B pa3BHTHH COBeTcKoi! reono-
f,HlleCKoH HayKH.,· " 

: .Pa3BHTHIO reOJlOrHlIecKHx 3H~Haii B nepsoa nOJlOBHHe J{X B. cno
COOCTBOBaJlH Tpy.n;bI MHorHx PYCCKHxYlle'Hhlx: M. B. MYWKeTOBa 
E. C. <l>e,lJ.OpOBa, A. n. Kapnaacxoro, B. M. BepHa,lJ.CKOrO, A. n, naB~
 
J10Ba, A. .lJ., Apxaarenscxoro. MCCJle.n;OBaTeJlb Cpenaea A3HH
 
M. B. MYlliKeTOB .( 1856-1902), coopaBlIIHH ooraTblH lPaKTlJlIeCKHH 

. MaTepHaJli anec lleHHblH TeopeTHlIe~KHH BKJla,lJ. B pa3BHTHe .n;HHaMH
,QecKoii	 H HCTopHlIecKoH reOJlOrHH. !\Ka,lJ.eMHK B.M. BepHa,lJ.CKHH 
(1863-1-949) ' pa3paOOTaJl cncreuy MHHepaJlOB, 3aJlO>KHJI OCHOBbi reo
XHMHH., BHeCBKJla.u; B H3Yll~HHe OHOClPePhl 3eMJlH. A. n. KapnHHcKHH 
(1847-1936) -:- asrop MHOrOllHCJleHHhlx TPYJ,J.OB B OOJl.icTH crpara

, Maplec K., 3HZeAbC etJ. CO'!. 2-e, B3A., T. 20, Co 362. 
2 TaM :IKe, c. 354. . 
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rpa<l>HH, naJIeOHTOJIorHH, neTporpa<l>HH, naJIeOreorpa<l>HH. 11M COCTaB
JIeHbI nepsue, naJIeOreorpa<l>HqeCKHe xapra EBpOneiicKOH. POCCHH. 
E. C. <1>eAPpOB ( 1853-1919) saec KpynHblH BKJIaA B pa3BHTHe KpH
CTaJIJIorpa<l>HH. 11M pa3pa60TaH MeTO~ crpyxrypaoro aHaJIIt3a KpH
craJIJIOB, C03~aHa TeOpHH UpOCTpaHCTBeHHblX rpynn CHMMeTpHH., 
A. n. naBJIOB (1854-1 ~29} COCTaBHJI KJIaCcH<l>HKauHIO reHeTHqeCKHX 
'THnOB KOHTHHeHTaJIbHblX OTJIO)KeHHH, pa3pa60TaJI runoreay 0 npoac-.:
XO)K~eHHH necca. A . .n. ApXaHreJIbCKHH (1879-1940) snec 60JIbWOH 
BKJIa~ B pa3BHTHe reOTeKTOHHKH, cTpaTHrp.a<l>HH, JIHTOJIOfHH, naneo
'reorpa<l>HH. OH HHHUHaTop COCTaBJIeHHSI TeKTOHHqeCKHX H teOJIOrHqe-, 

CKHX KapT. 0 

CoBeTcKHH nepHo,D.Pa3BHTHSI reOJIOrHH. DypHoe pa3BHtHe reopera
'ieCKOH H npHKJIa~HOH reOJIOrHH HaqaJIOCb nOCJIe l:SeJIHKOH OKTH6pb~ 
CKOH COUHaJIHCTHqeCKOH peBOJIIOUHH. nJIaHOMepHoe re0JljrHqeCKOe 
H3yqeHHe TeppHTopHH CCCiJ conpOBO)K~aeTCSI OTKpblTHSlMH MHOrOqHCc 
JIeHHblX MeCTOpO)K~eHHH nOJIe3HblX' HCKonaeMbiX. DblJIO OTKpblTO sa
MeqaTeJIbHoe.)KeJIe3Hopy.n.Hoe MeCTOp0)K~eHHe KMA, Me~Hble py~b1 
Ka3aXCTaHa, yrOJIbHble MeCTOp0)K~eHHSI BOCTOqHOK H He<l>Tb Sanaa
HOH CH6HpH. DOJIbWylO POJIb B OCBoeHHH npHpO~HblX 60raTcTB CTpaHbI 
esrrpaaa TaKHe cOBeTCKHe reOJIOrH, KaK 10. A. DHJIH6HH, r. C. MOM~)KH, 
11.Yt MaJIbiWeB, C. C., CMHpHOB. nyOJIHKylOTCSI <l>YH~aMeHTaJIbHble 

Hr a, Tpy.i!.b1 no MHHepaJIOrHH H neTporpa<l>HH <1>. 10. JIeBHHcoH-JIeCCl:i
A.H. 3aBapHUKoro, H. M. CTpaXOBa, .n. C. KOp)KHHCKOro, H. C.lllaT

cxoro. 
B 06JIaCTH rHJI.pOreOJIOrHH WHpOKylO H3BeCTHOCTb !foJIyqHJIH patio-

Tbl. H. 11. TOJICTHXHHa, B. A. npHKJIOHCKOro H np. KOJIJieKTHB reOJIO
rOB, B03rJIaBJIfieMblH ;l.J.. B. +!aJIHBKHHblM, C03~aeT PSl~ reoJIOrHqeCKHX " 
H TeKToHHqeCKHX' xapr TeppHTOIHlH CCCP H3apy6e)KHblX crpan. 
HeoueHHMblH BKJIa~ B ,0CBoeHHe. He\pTSlHblX H raaoaux MeCTOpO)K~eHHH 

osaec 11. M. fy6KHH (1871-1939). Eropa60TbI«YqeHHe 0 He<l>TH», 
c:YpaJIo-BOJI.)KCKaSi He<l>TeHocHaSi 06JIaCTb» cnoc06CTBOBaJIH OTKpblTHIO 

3aIiaAHOCH6HpCKHX H .n.pyrHx MeCTOpO)K~eHHH3anaAHoypaJIbCKHX, 
He<l>TH if raaa. no HHHUHaTHBe B. 11. JIeHHHa [y6KHH npHHSlJI yqaC1'He 

B OCBoeHHH' JKeJIe30py ~HblX MeCTOpO)K~eHHH KMA. 
He MeHee H3BeCTHO HMSI BbI~alOmerocSi "cCJIe~OBaTeJISI CH6HpH 

B. A. 06pyqeBa (1863-1956). I1Mo nanucaaa: TpexToMHblH rpyn 
c:[eOJIOrHSI CH6HpH», «l1cTopliSi reOJIOrHqeCKHX HCCJIe~OBaHHH CH6H
PH», HayqHO~nonYJISlPHble H'lJI,aHHSI «OCHOBbI reOJIOrHH» H «nOJIeBaSi 
reOJIOrHSI», HayqHo-<l>aHTaCTHqeCKHH pOMaH «3e~{JISI CaHHHKOBa». 
06pyqeB 3aHHMa,JICSI np06JIeM'aMH06pa30BaHHSI necca, H3yQeHHeM 
QJIe~eHeHHH, MHOrOJIeTHeH Mep3JIOTbI H ~pyrHMH sonpocaaa. 

Pa3BHTHIO reoxHMHqeCKHX MeTO~OB cnoc06CTBOBaJIH pa60
TbI 

H3BeCTHoro COBeTCKoro reOJIora A: E.<1>epcMaHa (1883-1945). 11M 
aanacaa pan KHHr no reOXHMHH, MHHepaJIOrHH H neTporpa<l>HH, nOJIy
IIHBWHX MHpOBylO H3BeCTHOCTb: «nerMaTHThl», «[eOXHMHSI», «[eOXH
MHqeCKHe MeTO~bI nOHCKOB». YBJIeKaTeJIbHO nanacauu «3aHHMaTeJIb
uas reOXHMHSI» H «3aHHMaTeJIbHaSi MHHepaJIOrHSI». J].aJIbHeHweMy pas
BHTHIO reOXHMHlleCKHX HCCJIe~OBaHHH cnoc06CTBOBaJIH pa60Thl COBeT-, 

'.,' cxoro YlleHoro-reOXHMHKa A. n. BHHorpaAOBa (1895-1975). 11M CO-

to 

CTaBJIeHbI cxexa cTpoeHHSI 3eMJIH H 3eMHOH xopu, paspaooraa MeTO,ll 
onpeneaeans a6COJIIOTHOrO B03paCTa ropnux nopon c noxoursio H30
TonOB. DOJIbwaSi paoora nposeneaa Baaorpanoeua no H3yqeHHIG 
reOXHMHH MHpoBoro oxeana H reOXHMHH nJIaHeT: JIyHbl, Mapca, / 

Beaepu. 
Pa60TbI no reOJIOrHqeCKOMY H3yqeHHIO reppirropaa CCCP cocpe


Jl:OTOqeHbI anaynaax uenrpax crpanu. HayqHO-HCCJIe~OBaTeJIbCkHe
 

yqpe)K~eHHSI 3aHHMalOTCSI He TOJIbKO reOJIoruqeCKHMH sonpocaxn BHyT

peaaero xapaxrepa, HO H peuiaior rJI06aJIbHble np06JIeMbI. MHOro
 
BHHMaHHSI y~eJISleTCSI H3y·qeHHIO rJIy6HH 3eMJIH, MHpOBoro oxeana H
 
H{:CJIe~OBaHHIO'3eMJIH H3 KOCMoca. AKTHBH3HpOBaBWHecSi B nOCJIe~HHe
 
~eCSlTHJIeTHSI Hccfle~OBaHHSI MopcKoro ~Ha ~ OKeaHCKHX BO~ npHBeJIH
 
oK Ba)KHbIM HayqHblM OTKpblTHSIM H C03~aJIH npennocsinxa K nOSlBJIe
0 

,HHIOHOBOH OTpaCJIH 0 reOJIOrHqeCKHX 3HaHHH ~ M.OPCICOU eeonoeuu: 
,B 06JIaCTH H3yqeHHSI, MOpSi HMeeTCSI .eme MHO)KeCTBO nepeureanux 

np06JIeM, nepaoosepeaaoa H3 KOTOpblX SlBJISllOTCSI nOHCKH H paaaenxa 
noaesnux HCKonaeMblX B 06JIaCTH MopCKoro nna. ' , 

3noxy KOCMHqeCKHX HCCJIe~OBaHHH: 3eMJIH OTKpblJI sarrycx nepsore 
COBeTCKoro acxyccrnennoro cnyraaxa, ocymecrnneaaua 4 OKTSl6pll 
1957 r. Ilocnenyioume aanycxa cnyTHHKOBj KOCMHqeCKHX Kopa6JIeH: H 
.noaera op6HTaJibHblXCTaHUHH cnoc06CT~OBaJIH H3Y'ieHHIO 3eMJIH H3 
KOCMoca. nQSlBHJIaCb HOBaH nayxa ~ socxusecxa» zeO/lOZUH.. KOCMH
secxae armaparsr, sanymeaaae B CTOpOHy JIyHbI, Mapca, Beaepu 
H npyrax IJJIaHeT, nepeaamr na 3eMJIIO uenayio IfayqHylO HH<l>opMa
UHIO 0 pensedie nJIaHeT, XHMHqeCKOM COCTaBe It <l>H3HqeCKHX CBOH:CTBaX 
HX araoctpep, Bew.eCTBeHHOM COCTaBe rpynra. Ilonyxeaasre CBe.n.eHHJI 
.nerJIH B OCHOBy HOBOH: OTpaCJIH reOJIOrHH - n/lah8,TO/lOZUU. Haysenue 
3eMJIH H oxpyacaiouiero npocrpaucrsa npononscaerca. OHO npHHOCH1 
HOBbie OTKpblTHSI H CTaBHT, nepen reOJIOraMH see HOBbie H ,HOBbLe 
nporinexsr. ' r 

I 
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" H3y~eHHeM SaKOHOB CTpoeHHH,H paSBHTHH BceneHHoA saHHMaeTCH 
P§Aenl aayxa IWCMOA02UJl. QHa ~paccMat'pHBaeT Meraraaaxrnxy KaK OJI.HH HS 

MaKpOMHpOB Bceneaaoa, sa npeJI.eJIaMH xoroporo pacnoaoscensr JI.PY3EMIlSI B MHPOBOM npOCTPAHCTBE me MeTaranaKTHKH. -\ _ 
B 20-e rOAbl naurero ~TOJIeTHSI COBeTCKHM YlIeHblM A. A. <l>pHAMa

HOM ObInaBbICKasaHa MblCJIb 0 TOM, xro MeTaraJIaKTHKa pacurapser
CH.. <l>pH)I.MaHOBCKaH reopas HaWJIa nOATBep.lK~eHHe B Ha6JIIOAeHHSlx 
3.- -Xaoona, ooaapyssaamero CMe~eHHe JIHHHft: cnexrpa raJIaKTHK 

- B cTOpOHy AnHHHOBonHOBoro xpacaoro KOHu:a. 3TO cuetuenue, nasaaa

rnalla I 

CTPOEHHE BCEIlEHHOA 

. ./. '. -

MeTar.a.IJ&KTHKa H BHera.IJ&KTHqeCKHe TyMaHHocTH. Haura-3eMJUJ,
 

5I:BJI~eTCH xpourexaoa cocrasaoa xacrsro eAHHoro M8TepHaJIbHOrO Ma

pa, uaauaaexoro BceAeHHOU. 4TOObl npomrxnyrs B TaHHbI 3eMJIH, no

HHTb-ee BHyTpeHIree crpoeane H re0JIOrHlIeCKHe rrpoueccsr, npOHCXOJI.SI

utae B ee aenpax, HeooxOAHMO pacumpars HalUH- nOSHaHHSI _nYTeM
 
HSYlleHH'H OKPY.lK-aIOIU&O Mlipa H saKOHOMepHQCTeH ero p_aSBHTHSI.
 
BceJIeHHaH,- HJIH KOCMOC (rpes. -KOCMOC - MHP, BceJIeHHaH, yxpaure

HHe, nopHAOK) - 3TO oeCKOHellHoe npocrpaHCTBo, SanOJIHeHHOe saea

.n.aMH, OOJIaKaMH rasa H nblJlH,- Me.lKSBeSAHoH MaTepKeH., 3BeS;;l.HOe
 PHC. 1. OCHOBHhle ,.Hnhl raJIaKTHK: A ~ 9J1JIHIlTHQeCKasr, B - cnHfaJlbHall, B - Fie-
Heoo naysaetca aa npOTH.lKeHl!KMltprHX BeKOB. 3aHHMaeTCSI ero H3y . - npaBHJIbHall 

qeHKeM aayxa aCTpOHOMUR.. no Mepe COBeplUeHCTBOBaHHSI'TeJIeCKOnOa 
(OllTKlIeCKHX npH60pOB, C nosrotusio KOTOpbIX HCCJIeAyIoTcH aeoecaue Hoe 1CpaCHbIM, JlOKaSaJIO,'liTO raJIa~THKH He CTOH'I' na MeCTe, a xax 
TeJIa) YlleHbl:e see r.nyo.lKe-npoiIHK~IOT 'BTaHHbI BCeJIeHHoH. rny6HHa 6bl epasberaiorca» B CTOpOHbl, YJI.aJIHSlCb npyr OT npyra. nplflIHHY
Ha6JI19AeHHH AocTHrJIa MHJIJlHapAaCBeTOBblX JIeT 1• .uocTynHyIO AJIH «pasoeraHHH» raJIaKTHKSnepBbIe nblTa~H OO'bHCHHTb r. 'A. faMOB 
HCCJIeJI.OBaHHH xacrs BCeJIeHHOH Ha3b1BaIOT MeTaZaAa1CTu1Cou. (1946-1948). OH CIIHTaJI, xro B -nep.HoA, ~orJl.a euie He OblJIO HU 

_ fnaoHblMH 06'beKTaMH MeTaraJIaKTHKH HBJIsiIOTCH sBesAHble CHCTe~ 3BesA, HH raJIaKTHK, aa MeCTe MeTaraJIaKTHKHHaXOAHJIOCb ropssee
Mbl,HJIK zaAa1CTU1CU (nosnaerpes. raJIaKTHKOC - MOJIOIlHbIH, MJIeIlHblu); (MHJI~HapJI.bI rpanycos) CBepXnJIOTHOe A03B~JI.HOe semecrae. B.., pe

., B Ka*AOH: raJIaKTHKe HaCIIKTbIBaeTCH or COTeH MHJIJIHOHOB JI.O COTeH 3YJIbTaTe «BspbIBa» Ma'FepHH CTaJIa, pacceaaarscs B npocrpaacrae,
~KJIJIHapAO~ SBe3A. B onay HS TaKHX raJIaKTHK, Ha3bIaaeMYIO «aiuea _nJIOTHOCTb seutecraa nanars, a rexneparypa nOHH.lKaTbCH. MOAeJIb 
raAa1CTUKOa, BXOASIT 3eMJIH H Conaue. npH H~6JIIQAeHHH c 3eMJIH «ropHlIeii» Bceaeanoa I'aaosa , 6blJIa nonraepzcneaa OTKpblTHeM 

. .npyrHe faJI3KTHKH HMeIOT BUJI. HeOOJIblUHX, paSHooopaSHbI){ no <l>opMe  lJ 1964 r. A. neH3H8.COM H P. BHJIbCOHOM TenJIOBOrO '<I>oHoBoro H3JIY' 
TyMaHHblx narea 3JIJIHnTHlIeCKOH, CnHpaJIbHOA HJIH HenpaBHJIbHOH 

lIeHHH Bceaeaaoa. 3T0 K3JIylleHHe, HaSBaHHoe peAu1C~o8bIM (ocrarox 
4>OPMbt (puc. I). B OTJIHIIUe OT-.3BesAHblX CKonJIeHHU aaurea raJ!aK renaa, coxpaaasmeroes OT nepaoaaxaasao ropSllleH Bceaeaaoa) , 
~HKH, 60JIee lIeTKO Bbl:AeJISlIOmH~CH aa He6bcBOAe, HX Ha3bIBaIOT 8He noxa ·eAHHCTBeHHblH BHAHH<I>opMaUHH 0 AOraJIaKTHlIeCKOM nepaone 
-zaAa1CTUfteC1CUMU TyMaHHOCTJlMU. 9BOJIIOUHH BceJIeHHoA. 

Bo BceneHHoHHeKoTopble r~JIaKTHKH 06pasyIOT rpyrmsr, COCTOH- PyKOBOAcTByHCb <l>pHJI.MaHOBCKoH reopaes pacnrapsrouieacs Bee
UI.He H3 nayx-rpex raJIaKTHK, HJIH CKOnJIeHHSI, HaCIIHTblBaIOmHe CQTHH JJeHI:IOH, rpynna COBeTCKHX yxeaax, ~OSrJIaBJIHeMaH aKaAeM'JlKOM 

. SBe3JI.HblX CHCTeM. TaK, B cosBeSAUH BOJIOCbI BepoHHKH yCTaHOBJIeHO SI. B. 3eJIbAOBHlIeM, paspaeorana cxexy 3BOJIIOUHH raJIaKTHK. Cornac
OKOJIO 800 SBe~JI.HblX CHCTeMj Ka*AaSl -HS KOTOpbIX B cpenaeu BKJIIO HO 9TOH cxeae aa paaaax sranax _3BOJIIOU:HH B OJJ.HopOAHOM U H30
xaer OKOJIO 400MBJIJlHapAOB COJlHellHblX xacc. rponaox pacnmpaiomeaca aemecrae B O!JI.eJIbHbIX ysacrxax orxesa

B npeneaax MeTaraJIaKTUKH o6Hapy*eHO cssnue MUJIJIHapAa ra JIHCb. B03MyII{eHHH nJIOTHOCTH H CKOpOC'rH ABH.lKeHHH. MaTepuH B 3THX 
naKTUK. Hexoropue H3 HHX HBJIHIOTCB MomHbIMHHCTOIlHHKaMH paAHO MeCTax B CHJIy rpaBHTaU:HOHHOH HeycToAIIHBOCTH- (B CBH3H C HapaCTa
HSJIYlleHHSI. 3TO TaK Ha3blBaeMbIe paiJuozaAa1CTU1CU. t.IHCJIO BblSlBJIeH- HHeM B03MymeHHA DJIOTHOCTH H CKOpOCTH nemecraa nOA- JI.eACTBueM 
HblX p3AHOOCTOIIHUKOB AOCTHraeT HeCKOJIbKH~ cOTeH. ... CHJI T.HrOTeHHH) C}KHMaJIaCb U COOHpaJIaCb B crYCTKH, xoropae nps

06peTaJIH <l>OpMy nJIOCKHX II nJIOTHblX «6JIHHOB». C1KaTHe. caasana 
_1 CSeTOBO{l ecxt- paCCTOSl1me, soropoe CBeT npoxoAR'T sa 1 fOJ1, pacnpocrpa12 Bbl3blBaJIO '. paaorpeaaaae seutecrna, 3aTeM «5JIHHbl»oXJIa.lK./18JIHCb H 

. Hl1l1Cb co CKOpoCTbIO OKOJIO 300 000 KM/c. I CB\lTOBOA· roz paeea 9,4{iO·l0 KM. 
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pacnananacs HaqaCTH, oopasys OT.lI.eJIbHbIe raJIaKTHKH, rpynnbI ra
JIaKTHK, 06JIaKa rasa. ,BemeCTBO O.ll.HHX raJIaKTHK paCCeHBaJIOCh 
B npOCTpaHCTBe, B npyrax npOHCXO.ll.HJIO cryuteuae MaTepHH, conpo
BO)K.lI.aBllIeeCSI 06paSOBaHHeM SBeS.lI.. 

Y'IeHbIe IIOJIaraIOT, sro C MOMeHTa, xorna B OKpY)KalOmeM Hac MH
pe euie He 6bIJIO HH saesn, HH raJIaKTHK, npOIlIJIO OKOJIO 15-18 MJIPiJ.· 
JIeT (aospacr MeTaI:aJIaKTHKH). 

raJiaKTHKa. Hauia faJIaKTHKa"':"" He60JIbIlIOH OCTpOBOK B orpoxnox ' 
MHpe raJIaKTHK. BHeH OKOJIO 150 MJIp.ll.. ssesn. C 3eMJIH uaura 'fa
JIaKTHKa HMeeT BH.lI. IlIHpOKOH 6eJIeCOH nOJIOCbI,' xoropas TSlHeTCSI, 
B.lI.OJIb .lI.yrH 60JIbIlIOrO xpyra. I1MaBHa sry nonocy HaSbIBaIOT·MAett-
HbtM, nyTeM. " 

!. Haura faJIaKTHKa OTHOCHTCSI K rany cnapansaux. .LlJIHHa ee .lI.HCKa 
OKOJIO • 100 TbIC. CBeTOBbIX JIeT, TOJImHHa B uearpansaoa 'IaCTH 
12 TbIC. CBeTOBbIX JIeT. B uenrpe .lI.HCKa pacnOJIO)KeHO SI.lI.PO (B C03Be3
.lI.HH CTpeAbi{a) ,cocToSlmee HS MeJIKHX H xpynaux SBeS.lI. paSJIH'IHOH 
CBeTHMOCTH. OT .lI.HCKa BCTOpOHbI OTXO.ll.SlT cnapam.aue BeTBH HJIH 
pyKaBa, ooutee KOJIH'IeCTBOKoTOpbIX noxa He yCTaHOBJIeHO. oJIH)KafI
IlIHH K ,COJIHuy pyxan HaSBaH OpUOftOM, HaH60JIee AaJIeKHH OT uea
rpa - Ilepceeu, a 6JIH)KHHH K uenrpy - CTpeAb/{OM. CnHpaJI~HbIe 
BeTBH COCTOSIT as MOJI0.ll.bIX rOpSltIHX SBeS.lI., SBeS.lI.HbIX CKOnJIeHHH, 
06JIaKOB HOHHSHpOBaHHbIX raSOB (sonopona HJIH KaJIbUHSI)H MO!UHbIX 
OOJIaKOB TeMHOH nbIJIeBOH MaTepHH. Bcs 3BeS.lI.HaSl CHcTeMa spauiaer
CSI soxpyr snpa C nepaonox 06pa!UeHHSI aa yposne COJIHua 
200, MJIH. JIeT. Bospacr I' aJIaKTHKH 10-l3 MJIp.ll.. JIeT. 

3Be3.l1.HblA "MHp. Paccxarpaaaa HeBoopY)KeHHbIM rnaaox HO'lHOe 
He60, MbI" BH.lI.HM MHO)KeCTBO asean. Pasepocaau OHH no He60cBO.ll.Y 

I aepaaaosrepao, oopasya HeO.ll.HHaKOBbIe no csoea KOHueHTpauHH tua
poeue H pacceJtHHbteClwnAeHuJt. OCHoBHaSl Macca SBeS.lI.HbIX cxonne
HHH eocpenoroueaa s noaoce MJIe'lHOrO HyTH. OHH COCTOSIT HS SBeS.lI.' 
paSJIH'IHbIX paaxepoa. O.ll.HH HS HHX xpynasre H spxae, npyrae - MeJt~ 
KHe H eJIeSaMeTHbl. CJIijI1IKOM 60JIbIlIaJI Y.ll.aJIeHHOCTb OT 3eMJIH He 
fIOSBOJISleT .lI.a)Ke Ii caxsre CHJIbHbIe TeJIeCKOnbI paCCMOTpeTb nosepx
HOCTb ssesn. B TeJIeCKOnax OHH BH.lI.HbI KaK CBeTSlmHecSI TO'lKH pas
JIH'IHOH SlpKOCTHH UBeTa. C noaoutsro ol1TH'IeCKHX npH60pOB acrpo
HOMbI onpenenaior rexneparypy, XHMH'IeCKHH cOCTaB, <pHSH'IeCKHe 
CBOHCTBa 3BeS,lJ., paCC'IHTbIBaIOT HX Maccy~ 3HaSl, aanpaaep, CBeTU
MOCTb 1 H paCCTOSlHHe .lI.O SBeS.lI.bI,· MO)KHO nOJIy'lHTb npencraaneuae 
o ee paSMepax. Causre xpynaue SBM.lI.bI HaSbIBalOT CBepxeueO;HTaMU, 

MeJIKHe- 6eAbtMU KapAUlWMU.. PaSMepbI CBepxrHraHTa SBeS.lI.bI AHTa
pee Ii COTHH paa 60JIbIlIe paaxepoa COJIHua, Macca B 30-40 pas 
MeHbllIe COJIHe'lHOH 2, a nJIOTHOcTb" seurecrsa B TbICSI'IH pas MeHbllIe 
nJIOTHOCTH sosnyxa ynosepxnocra 3eMJIH. OeJIbIM KapJIHKOM Sl,BJISleT
CSI cnYTHRK SBeS.lI.bI CHpHyC, panayc xoroporo TaKOH )Ke, KaK H y 3eM': 
JIH3, Macca raxaa )Ke, ·KaK y COJIHua, a nJIOTHOCTb, ~Y.ll.SI no COOTHO

.~ ClIeTHMoCTb _ KoJiHqeCTB03HeprHII, H3J1YQaeMOe B' I c nOBepxHocTbJO 3Be3,llbl. 
2 MaCcCaC;:oJlHUlinpH6J1H3HTe.\lbHO pasaa 2.10 33 r.· ' 
3 Macca ..3t:tt1J1H pasua ,5,976· t027 r, Cpe.llHHH,panayc ....,.. 6371 j II0 KM. 
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uremno pasxepos H· MaccbI, B .lI.eCSlTKH TbICSI'I pas npeasnnaer ccaaes

ayio. Paaxepu 6JIH)KaHIlIHX asean onpenenaiorca OTHOCHTeJIbHO pa

JJ.Hyca COJIHua, npnaaxaeuoro sa· eJJ.HHHUy. T~K, pUHyC SBeS.lI.hI
 
caepxraraara Berensreaae pasea 300 cOJIHe'lHbIM pannycax, SBeS.lI.hI
 
Bera - 2,4, Capayca B - 0,0034. B faJIaKTHKe npeodnanaior MeJIKHe
 
SBeS.lI.bI. Kax nOKaSaJIH noncsersr, aa 10 MJIH. 6eJIbIX KapJIHKOB npa

XOAHTCSI 1000 rHraHTOB H TOJIbKO O.ll.Ha SBeSJJ.a cBepxrHraHT.
 

Ilaer SBeS.lI.- saBHCHT OT HX rexneparypu, fOJIy60BaTO-6eJIbIH

2~ 000 1(, 6eJIbIH - 12000, )KeJITbIH - 5900, KpacHbIH - 3300 K.. TeM

neparypa HaH60JIe~ XOJIO.ll.HbIX SBesJJ. HH)Ke 2000 1(, a HaH60JIee rops

lIHX (anpa nnaaerapaux TyMaHHocTeH) 100000 K.. Texneparypa
 
snep SBeS.lI. SHa'lHTeJIbHO npeasnnaer rexneparypy HX .nosepxnocrn H
 
HSMepSleTcH MHJIJIHap.ll.aMH rpanycos. TIJIOTHOCTb Me)KSBeS.lI.HOH cpena
 
10-25 r/cM3, xpacaoro csepxraraura 5·10-8, HeHTpoHHbIX SBe3JJ.
 
1014 r ICM3, cpenass nJIOTHOCTb 3eMJIH 5,527 r ICM 3•
 

3BeS.lI.HOe semecrso npencraanser C060H nAa3MY 1. COrJIaCHO ~aH- , . 
. HbIM cnexrpaasaux HCCJIe.ll.OBaHHH nJIaSMa COCTOHT rJIaBHbIM 06paSOM 

HS HOHHsHpoBaHHbIx sonopona H renas, peace HS 60Jiee TSI)KeJIbIX XH
MH'IeCKHX 3JIeMeHToB. I1cTo'lHHKOM 3HeprHH SBeS.lI. aa paauea 'CTa.ll.HH ' 
HX paSBMTHSI SlBJIHeTCH rpasnrauaoaaoe C)KaTHe, aa nocxenyioumx-> 
repaosnepaue peaKUHH. 5IJJ.epHbIM rOplO'IHM xoryr CJIY)KHTb KaK BO
nopon, TaK H reJIHH. Tepaoanepaue peaKUHH nporexaror 06bI'IHO 
B SI.lI.pax iBeS.lI.. , 

TIoBepxHOCTHbIe CJIOH SBeS.lI. Ha3b1BaIOT 3Be3dHbiMU aruocdiepasu.
 
B HX cocrase BbI.lI.eJISIIOT TpH CJIOH: BHyTpeHHHH- tkOTocfjJepa, cpen

HHH - xpouoctbepa H BHellIHHH - npOTJl3ICeHHaJt KopoHa. <1JOToc<pepa
 
nponycxaer H aanyxaer B oxpyscaioutee npocrpaacrso paSJIH'IHbIe BH

JJ.bI 3JIeKTpOMarHHTHbIX HSJIy'leHHH: pa.ll.HOBOJIHbI, HH<ppaKpaCHoe HSJIy

\ seaae, BH.lI.HMbIH CBeT, yJIbTpa<pHOJIeTOBOe, p-eHTreHOBCKoe H raMMl1
HSJIY'leHH~. I1sJIy'leHHH naior HaM HH<popMaUHIO 0 SBeS.lI.aX H noxoraior 
BbIHBHTb npapony npOHCXO.ll.SlmHX aa HHX <pH3HtIeCKHX npoueccos, 
O.ll.HHM HS Y.ll.HBHTeJIbHbIX <pHSHtIeCKHX npoueccos HBJISleTCH rryascauas 

.8TMOC<pePbI nepeuennux aseaa, xoropas npHBO)1HT K HSMeHeHHIO 
HpKOCTH sseanu, ee rexneparypsr H cneKTpa.<I>HSHtIeCKHe npoueccu 
COPPOBO)K.lI.aIOTCS(' XHMHtIeCKHMH npespameaaaxa Be!UeCTBa H BbISbI
Ba'IOT nepecrponxy BH.yTpeHHeH crpyxrypu SBeS.lI.bI. BbI.lI.eJIeHHe 3Hep
rHl1: HOCHT nQCTeneHHbIH HJIH nYJIbCHpYIO!UHH xapaxrep. .LlJIHTeJIbHOCTb 
TepMOSl.ll.epHbIX npoueCCOB HSMepHeTCSI MHJIJIHOHaMH H MHJIJIHap.ll.aMH 
JIeT. 

ECTb SBeS.lI.bI, y KOTOpbIX HSMeHeHHH SlpKOCTH, 6JIeCKa H npyrax 
, CBoikTB npOHCXO.ll.SlT .lI.OBOJIbHO 6bICTpO- B reueaae CyTOK, a TO H ce

KyHJJ.. I( tIHCJIy TaKHX sBesA OTHOCSlTCSI HOBbIe H CBepXHOBbIe SBeS.lI.hI. 
HOBblMU naausaror SBeSAbI; -6JIeCK KOTOpbIX 6WC'fpo yBeJIHtIHBaeTCH , 
(B TbICHqH, a TO H MHJIJIHOH pas), a nOTOM naaaer. .LlJIHTeJIbHOCTb 

.BCnbIIlIKH .lI.JIHTCH cyTKaMH, cnazi - rO.ll.aMH H .lI.ecRTHJIeTH~MH. I( ceepx

ftOBbtM OTHOCHT 3BesJJ.bI, y KOTOpbIX CBeTHMOCTb B reueaae HeCKOJIbKHX
 
.lI.HeH MO)KeT.lI.OcTHrHYTb KOJIOCCaJIbHbIX SHatIeHHH, npeasnuaiouiax
 

1 Rna3Ma - raa, 60JlbWHHCl:BO 'aTOMOB xoroporo HOHH3HpOBaHO. 
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jlPKOCTb raJIaKTHK. Ilocne BcnblllIKlt- oopaayercs ra30BOe 06JIaKO, UyMH.HOM t 1947), 3Be3)J.·bI pOJK)J.aIOTCH rpynnaxa HJIH accouaauaaan,
BnOCJIe,ACTBHH pacceaaaiouteeca B npOCTpaHCTBe. OCTaBllIeeCH. nOCJIe B npeneaax KOTOpblX ace TeJIa 06JIa)J.a1OT CXO)J.HQlMH CBoHCTBaMJi, 
acnsnuxa HAPO npespauraerca co epeaeaex B HeUTp9HHYlO 30e3011 (B03pacToM, rexneparypoa, QJIeCKOM H -Ap.). 3aMeqeHO, qTO pacceaa-
HJIH 'I.epHJ/KJ dwpy. .  'Hble CKOUJIeHHH aaurea taJItlKTHKH COCTOHT B OCHOBHOM H3 MOJIO)J.blX

06pa30BaHHe HeUTpOHHOU 3Be3)J.bI HaqHHaeTCH C CHJIhHOrO CJKaTHH 3Be3)J. (B03pacT COTHH MHJIJlHOHOB JIeT). B03pacT. 3Be3)J. uraposux
OCT3BllIeHCH MaTepHH aapa, CHJIbi rpaBHTaUHH B03paCTa~T HaCTOJIbKO, cKonJIeHHH cBblwe3 ,MJIp)J.. JIeT. B HaqaJIbHYIO CTa)J.HIO pOJK)J.eHHa.
qTO npOTOHbI H 3JIeKTpOHbI, CJIHBaHCb, npeBpamalOTCHB nearpoasr. 3Be3)J.bI npoacxonar cryuteaae H y.nJIOTHeHHe MaTepHH, a 3aTeM ee:.. 
~ pe3YJIbTClTe CHJIbHOrO CJKaTHH H)J.pO YMeHbllIaeTCH H pasxepjs ero rpaBHTaUHOHHoe C)KaTHe. nOCJIe)J.Hee Bbl3b1BaeT paaorpesaaae semecr
)J.ocTHraJO.T-lO-lOO KM B )J.HaMeTpe. llJIOTHOCTb aeutecraa nossnnaer aa, 3aMeTHTb MOJIO)J.ylO 3Be3)J.y yaaerca JIHWb C nDMOmbID HHlPpaKpac
CH )J.O HeBepOHTHbiX 3HaqeHHH. Macca HeHTpOHHblX 3Be3)J. 06b1qHO He aoro H3JIyqeHHH. Korna reaneparypa aaesnu )J.OCTHraeT 10....15 MJIH. K,.
rrpeaunraer )J.ByX COJIH~qHblX xacc.	 . 3Be3)J.a acrynaer B' r JIaBHylO, caxyio )J.JIIfTeJIbHYIO CTa)J.HIO csoero paa

HeHTpOHHble 3Be3)J.bI C 60JIbllIHl,fH )fariIHTHblMH nOJIHMH Ha3b1BaIOT BHTHH, xoropaa Ha3b1BaeTCH enaenoa nocneooearensnocruo, B 31'0
nyAbcapaMJJ,. Ilynscapu ,H.3JIyqalOT HMnYJIbCbI pa)J.HOBOJIH, 06HapyJKH
BaeMbie TOJIbKO paAHOTeJIeCKOnaMH.· . 

lfepHble 8blPbl' B03HHKalOT B pe3YJIbT'<1Te aeorpaaaueaaoro CJKaTHS! 
BemeCTBa,. npa KOTOpOM CBepXnJIOTHaHMaTepHH see noraomaer BO- , 
xpyr H aasero He aanysaer. I1x M<lCCa npeauuraer MaCCy IieHTpOHHblX 
saesn. 06HapyJKHBalOTCH sepaae AblPbl: no rpaBHTaUHoHHoMy BJIHH
HHIO aa MeJKSBe$)J.HYIO cpeny HJIH )J.BHJKeHUe cocenaax 3Be3)J.. 

Harepecau no CBoeH npapone 800UHble 30e38bt. B' HX COCTaB BXO

)J.HT )J.Be, a aaorna H 60JIee cOCTaB,JIHlOmHX, apauraromaxcx jsoxpyr
 

'o6mero nearpa Macc. '. i .
 

. KBa3apw. B 1954 r, BO BHellIHHX qaCTHX MeTaraJlaKTHKH 6b1JIH
 
06HapyJKeHbI MOUJ.Hble~TOqHHKH -HHlPpaKpaCHoI;o, YJIbTpalPHOJIeTOBO

.	 ro H pa)J.Ho.H3JIyqeHHH, 06JIa)J.alOmHe3HeprueH, B MHJIJIHOHbI pa3 npe

BbillIalOmeH saeprrno aaurea I'anaaraxa. Hx Ha3BaJIH. xeasapauu.
 
Cseseaae KBa3apOB paBHO IIOqTH 100 TpHJIJIHOHaM 3Be3)J.. Ilpapona
 
xaaaapoa noxa OCTaeTCH aaranaoa.
 

PaccToHHHH MeJK;u.y 3Be3)J.aMH H3MepHIOTcH .B cseroeux u-onax.
 
BJIHJKaHllIaH K HaM ~Be3)J.a c-Llearaspa ynanena 01' COJIHI.I.~ aa 4 cae

rosuxrona. 3TopaccToHHHe npHHHMaeTcH sacpennee MeJK)J.y 3Be3~
 
)J.aMH. . . 

Me1K3Be3AHaJlcpeAa. TaK H33b1BaIOT npocrpaacrso .'MeJK)J.y 3Be3)J.a.::
MH, 3anOJIHeHHOe paspeaceaaua ra30M H nbiJIblO. KaK nOKa3aJIH cnex
tpaJIbHble HCCJIe)J.oBaH,H'SI, raa COCTOHT·H3 3JIeii:TpOHOB, nporouos, 
HOHH3HpoBaHHblx sonopona H reJIHH. B cnexrpe 06HapyJKeHbI JIHHHH 
KHcnopo)J.a, cepu, 'a30Ta, yraepona, aJIIOMHHHH, KaJIHH,.·JKeJIe3a H )J.Py.~ 

rHX 3JleMeHTOB. llblJIHHKH COCTOHT aa CMeCH JIb)J.a, KpHCTaJIJIHqeCKHX 
aMMHaKa H MeTaHa H npaxeca MeTaJIJIOB. B. oT)J.eJIbHblX qaCTHX MeJK
3Be3)J.HoH cpenu raa H nbiJib. ynJIOTHeHbI H 06pa3y1OT' raaosue, nblJIe-'!:" " 
asre HJIH cxeuraaaoro COCTaBa o6JIa.§a. llJIOTHOCTb seutecraa cpe)J.bI·~' 
10-20 r/cM3, 06JIaK,6B 10-c29 r/cM3• 3HaQHTeJIbHYlO POJIb B MeJK3Be3)J.
HOH cpene arpaior KOCMU'leCKUe Ay'lU, T. e. 3JIeKTpOHbI, nporoau Ii 

anpa THJKeJI~X '3JIeMeHTOB, )J.BHJKymHee!l -C n04TH CBeTOBblMH CKOpO

CTHMH B MeJKnJIaHeTHOM npocTpaHcTBe.KoCMHqeCKHe JIyqH HCXO)J.HT
 
OT COJIHua H 83 aenp faJIaKTHKH.
 

. BOJIbllIaH nacrs 'MaTepHH BCeJIeHHOH" cccpenoroneaa II 3Be3)J.ax.
 
Ilpennoaaraerca, qTO 3Be3)J.bI oopaayiorcs H3 )J.HlPlPY3HOH' MeJK3Be3)J.- ~
 
HOH cpena. KaK nOKa3aJIH Ha6JI1o)J.eHHH, npOBO)J.HMble A. A. AM6ap

BpeMH BHyTpH 3Be3)J.bI HaqHHaiOTcH TepMOH)J.epHble.peaKUHH, 06yCJIOB
neaaue npe.BpameHHeM BO)J.opO)J.a B reJIHii. 4eM MaCCHBHee 3Be3)J.a,. 
teM6b1CTpee aasepuraerca ee 3BOJIIOUHOHHblH nyrs pa3BHTHH. BOJIb

'weii qaCTblO OH 3aKaHqHBaeTCH npeapatneaaeu 3Be3)J.bI B KpaCHblH ra
raar HJIH 6eJIbIH KapJIHK. Ilpa .>KH3HH3Be3)J.bI· ee BemeCTBO, nocrenen
HO pacceaaascs B npOC'I'paHCTBe, C03)J.aeT yCJIOBHH )J..JIH 06pa30BaHHH: 
3Be3)J. CJIe)J.ylOmeI:O nOKOJIeHHH. 3a BpeMH .>KH3HH HaweH faJIaKTHKHo 
(60JIee 10 MJlP)J.. JIeT) B HeH ClPOpMHpOBaJIH~b 3Be3)J.b1 )J.ByX nOKOJIe-
HHH. Ko BT~POMY OTHOCHTCH 'a COJIHue. . 

rnaBa II 

CTPOEHHE COiJHE4HO~ CHCTEMbJ 
.'	 , 

COJIHue - 6JIHJKaHllIaR K 3eMJie 3Be3)J.a. OHO y)J.aJIeHO 01' 3eMJIH aa 
paCCTOHHHe B 149600000 KM. 31'0 paccroanaejrpaaaro aa Me.>K)J.y
Hapo)J.HQM aCTpOHOMUqeCKOM cseaae 1964 r. aa e)J.HHHuy H3MepeHHa 
paccroaaaa MeJKAY KOCMHQeCKHMH o~heKTaMij H Ha3b1BaeTCH "actpo

.HOMU'H!CKOU eounuuea )J.JIHHbI (coxpameaao a. e. )J..): Boxpyr COJIH
ua oopaniaerca poii 60JIee MeJIKHX XOJIO)J.HblX KOCMH'IeCKHX TeJI: naa
HeT} HX ~YTHHKOB, aCTepOH,lI;OB, KOMeT, MeTeopHTOB. 3TH TeJIa BMeCTe 

oC COJIHueM 06pa3ylOT e)J.HHYIO COAHe'lHYIO cucTeMy (pHC. 2). COJIHeq~ 
HaH CHCTeMa HMeeT BH)J. orpoxaoro nJIocl\OI:O'BpamalOmerocH xpyra, 

. pacnOJIOJKeHHOro B npeaeaax O)J.HOH H3 3Be3)J.HblX nO)J.CHCTeM I'aaax
THoKH. COBMecTHo C rpyrmoa .6JIHJKaiiwHX 3Be3)J. COJIHeqHaH CJ:fCTeMa 
Bpap.r.aeTCH soxpyr uearpa I'aJIaKTHKH, "coBepwaH O)J.HH. 060pOT 3(1;. 

.!1200· MJIH. JJeT. llJIaH£TbI, )J.BHJKymHeCH soxpyr COJIHua, pacnOJIOJKeHbI 
o'~. CJIe)J.ylOmeM nopsnxe: 6JIHJKaHllIeH K COJIHUY HBJIHeTCH nnauera 
~.~epKYPUU, 3aTeM CJIe)J.yIOT Besepa, 3eMAR, Mapc, Klnutep, CaTy,pH

t
YpaH, H enru«, nAyTOH. Boxpyr 60JlbllIHHCTBa nJIaHeT 06pamalOTCR 
cny1'HHKH. MeJK)J.y op6HTaMil Mapca H IOfiHTepa pacnOJIOJKeH PO~ TaK 
aaaaeaeaux MaAblX nnaner, HJIH actepouiioe, pasaepu KOTOpblX so 
MHoro paa MeHbllIe, qeM pasxepa nJIaHeT. Ha )J.aJIeKHX oxpaanax 
COJIHeqHOH CHCTeMbi pacnonararorcn KOMeTbl H easonuneeue 06AaKa. 
MeJKnJIaHeTHOe npOCTpaHCTBO 3anOJIHeHO KOCMHqeCKOH nhl.[lblO H MeJK

onJIaHeTHbiM ra30M. .'	 . 

COAHu,e - uearp COJIHeqHOH CHCTeMbi. Ha Hero npHXO)J.HTCR 
,99,866% BceH MaCCbI CHCTeMbi. COJIHUe- JKeJITasr 3~e3)J.a cpenaea Be
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2* 

aJIbHOH tIaCTH H CiKaTbIX B nOJIHPfoif. JIytIH-npOCTHpaIOTcH aa pac
CTOHHHe HeCKOJIbKHX ;neCHTKOB COJIHetIHhlX panaycos. Ilpn nOBbIllIeHHH 

COJIHetIHOH aKTHBHOCTIf paaxepu KOpOHbI HeCKOJIbKO" YBeJIHtIHBalOTCH 

H <t>opMa ee CTaHOBHTCH 6JIH3KOH -K crpepauecxoa. BbIHCHHJIOCb, tITO 

H3 COJIHetIHOH KOPOHbI nponcxonar nOCTOllHHOe HCTetIeHHe nJIa3MhI. 

3TO pacurapeaae KOpOHbI B Me)KnJIaHeTHOe npocrpancrso Ha3h1BaeTCK 

COAHellHbl.M. 8eTpO.M.. MOr.u:HbIH nOToK 3apH)KeHHhlX tIaCTHu. (3JIeKTpO

HOB H npOTOHOB) ;nBH)KeTCH C 60JIbllIOH CKOpOCTblO, -napacraiomen no 

xepe y;naJIeHHH or COJIHu.a. Ilonanaa- B reoxaraaraoe nOJIe 3eMJIH. 

aerep C)KHMaeT ero, au-
3bIBaeT B arxoctpepe no-

JIHpHbIe CHHHHH, MarHHTHhie IBHJjmpCHHJlII KOPOHQ 
6ypH H npyrae HBJIeHH5I. 

COJIHu.e cosepuraer BO

xpyr OCH O;nHH 060pOT sa 

27 CyTOK. B COJIHetIHOH 

arxoccepe B03HHKaIOT 6H.. 
CTPO MeHHIOr.u:HeCH aKTHB

asre 06pa30BaHHlI, pesxo 

OTJIHtIalOr.u:HecH OT pKPY
iKalOr.u:HX HeB03Myr.u:eHHbIX 

06JIaCTeH. npOHBJIeHHH 

·cOJIHetIHOH aKTHBHOC','tf 

. aecsxa pa3JIHtIHbI, If KO-. I 30Ha.
JIH~ecTBo. 3THX npO~BJIe- 3HCpcuDbfoclleHu// 
HHH nepHO;nHtIeCKH MeH~eT

CH. Pa3JIHtIaIOT. ronst «CIIO-

KOHHoro» H «aKTHBHOrOi> 

COJIHu.a. COJIHetIHaH ax

THBHOCTb npOHBJIHeTCH B 

aane <t>aKeJIOB, nHTeH, XpO-

Moc<t>epHbIX scnsnnex, npo-
ryeepasuen. AKTHBH3au.HH npenurecrayer OtIarOBOe yCHJIeHHe aanpa

iKeHHOCTH xaraaraoro nOJIH. nJIH oourero MarHHTHoro nOJIH COJIHu.a 

HanpH)KeHHOCTb OKOJIO 80 AIM. B aKTHBHbIX 06JIaCTHX OHa yBeJIHtIH-

. BaeTCH B COTHH H TbICHlJ:H paa, Ilpa He60JIblliOM yCHJIeHHH MarHHTHoro 

nOJIH. nOHBJIHIOTCH ¢aICeAbl- 60JIee HpKHe 06JIaCTH <t>OToc<t>ephi. 

B 06JIaCTHX <t>aKeJIOB C HaH60,1IbllIHM yCHJIeHHeM MarHHTHoro nOJIK 

~orYT ,B03HHKHyTb cosnesnue nsrna - TeMHbIe 06pa30BaHHH aa 

;nHCKe COJIHu.a C TeM_nepaTYPOH npaxepao ua 1000 K HH)Ke rexnepa

TYPbl <t>OToc<t>ephi. nHTHO HMeeT BH;n OBaJIa, oKpy)KeHHOrO .60JIee CBeT

JIOR BOJIOKHHCTOH nOJIyTeHblO• .lI.HaMeTp MeJIKHX nHTeH OKOJIO 1000 KM, . 

xpynnux ~;no 100000 KM, HanpH)KeHHOCTb MarHHTHoro 'nOJIH 80
360 TbIC. AIM. Pacnonararorca OHH no .06e CTOpOHbI COJIHetIHOrO 3KBa

ropa uenoxxaxa. B OT;neJIbHbIe ronu (1957-1958) nHTHa pacnpocr

paHHIOTCH no acexy COJIHelJ:HoMY nacxy. MeJIKHe nsraa )KHByT lio
nnyx CyT-QK, KpyIIHbIe - 10-20 CyTOK, a naoma H no 100 ;nHeH. 

llpory6epaHt{bl- orpoxnue, npHtIy;nJIHBOH <t>OPMbI 06JIaKa, COCTOH

urae H3 nJIa3MbI.BnepHo;n COJIHetIHbIX 3aTMeHHH nporycepaauu MOiK-

.:{\:~': 

::.:(?:., 

06Y~JIOBJIeHa TepMOH;nepHbIMH peaKu.HHMH npeapauieaaa jso

reJIHiL COJIHu.e oxpyaceao CHJIbHO paspeaceaaoa aarperoa 
OOO.hOtIKOH - COAHellHoiJ. aruocdiepot: nOCJIe;nHHH non

na ¢OToc.¢epy, XpO.M.oc¢epy H ICOpoHy (pHC. 3). epOTO
cdiepa -·TOHKHH CJIOH raaa, necsxa np03patIHbIli, C KOHu.eHTpau.HeH 

OKOJIO 1016_1017 B 1 CM3, TeMnepaTypoH 5-6 rue. K, TOJIr.u:H- . 

OKOJIO 350 KM. XPO.M.oc¢~pa- H3JIytIalOmHH CJIOH nporascea

10000 KM, rexneparypa 5000-15000 K, nJIOTHOCTb nJIa3MhI 
r/cM3. Kopona - BHellIHHH CH..hbHO paspeaceaaua ~JIOH COJI

arxocipepu C rexneparypon OKOJIO MHJIJIHOHa r-panycos. Co

npeaaymecrseaac H3 cB060;nHhlX npOTOHOB H 3JIeKTpOHOB. 

nJI'a3MbI HHJKe nJIOTHOCTH aruocoepnux ra30B y nonepx

3eMJlH npH6JIH3HTeJIbHO B 100 MJIp;n. pas. Ha6JIIO;naTb KOPOny 

MOiKHo BO BpeMH nOJIHOH <t>a3bI COJIHetIHhlX 3aTMeHHH. Oaa HMeeT BH;n 

KOpOHaJIbHhlX JIytIeH, CHJIbHO· BhlTHHyTbIX B 3KBaTopH-

no <t>H3HtIeCKoMy .cOCTOHHHIO 3Tu IIJIa3MeHHblli urap, B COCTa

xoroporo 06HapyiKelio 60JIee 70 XHMHtIeCKHX 3JI_eMeHT08. Ilpeonna
AalOr.u:HH 3.heMeHT - sonopon, no tIHCJIy aroxoe era npaxepao B 10 pas 

acex OCTaJIbHbIX 3JIeMeHTOB (70% BceH MaCCbI COJIHu.a), 

xaccu COJIHu.a npHXO;nHTCH na reJIHH, aa ;nOJIIO OCTaJIbHbIX 3JIe

npaxonarcs tIyTb 60JIbrne 1%. -Panayc COJIHu.a 696000 KM, 

nJIOTHOCTb 1,41 r/cM 3• Cpe;nHHH rexneparypa BHellIHHX 

. eJIOeB 6000 K, rJIy60KHx aenp - 60JIee 10 MJIH: K. TenJIOBaH 3HeprHH 

CxeM3 crpoeaas COJIHe'lHol{ CHCTeMhI (UHljJp3MH YK333HhI P3CCTOHHHH OT 
nJl3HeT- II BpeMH 06p3meHHH nJl3HeT no .CBOHM Op6HT3M) "(no 

A. E.MeHb'lyKoBy, 1977) , 
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CpE'il.Hee 
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Macca, .. 
HaSB3HHI! paccroasae ~~ lIbIP'IlK6H nepllO.ll BPamellJlll Op6m a.'hIlhlA 

~tnJlaHeT or CoJlH~a, ~ . HOlt B eA!!- BOKpyr OCR nepaon 06pa. 
IorJlIL KM ~~ -:'" HllI(8X Mac meHHl1 !i!1=:-;: Chi 3eMnR :1'", 

, ~ IMepKypHA 58 4,88 5,59 . 0,05 , 59 CYT 88 CYT -
Beiiepa 108.12,105,22 0,82 243 cyt 224,7 CyT -
3eMJllI 15Q 12,74 5,52 1,00 23 'I 56 JlHH 4 C 365,3 CyT 1 
Mapc 227,8 6".8 3,97 0,11 24'137 MHH 22 C 1,9 JIeT 2 
IOrulTep 778 142,8 1,30 317,82 9 '150 Mlui 11,86 zer 14 
CinypH 1426 120,8 0,71 95,1l 10 '{. 14 MHH 29,45 neT -to 
YpaH 2869 50,8 1,47 14,52 10 'I 49 MHH 84 neT 5 
f.IenTyH 4495,6 4~,6 2,27 17,23 15 'I 40 MBB 164,8 neT 2 
fiJIyTOB 5929 '4,40 10,4-> 0,11 6,4 cYT 250,6 neT 1 

" 

Ta6J1Hna t. XapaKTepHcT.HKa RJlaHeT CO.llue'luoA CHCTeMY 

21 

I 1 rITa (reKTOnaCKanb)= 11)2 ITa (l1acKaneft). 

/ 

TeJIbHOCTH CBoero paaBHTHH~6y.u.eT npe6b1BaTb. B 3TOH CT3.u.HH eme 
OKOJIO 7 MJIp.u.. JIeT. " . . 

D,IIaHeTLI H HX cnyTHHKH. Bee .u.eBHTb nJUiHeT C()JIHetIHOH cHCTeMbI 
06pamalOTCH soxpyr COJIHua n03JIJJHnTHtIeCKHM . (6JIH3KHM K xpyro
BblM) opl>HTaM B O.u.ItOM HanpaBJIeHHH. PaCCn>HHHSI Me:>K.u.y op6HTaMH 
no xepe YAaJIeHHH OT COJIHu-ayBeJIHtIHBaIOTCH. Oc06eHHOCTH CTPoe-. 
HHH, pasuepu H CBOHCTBa nJIaHeT n03BOJIHJIH paanenars HX aa nse 
rpyrmu: nJIaHeTbI rana 3eMJIH H nJIaHeTbI-rHraHT'bI' (Ta'OJI. l,pHc. 4) . 

DJlaJleTLI aeMHOK -rpynnLl. BJIH>KaiiIllaH 'K COJIHUY nJIaHeTa
MepK.ypuu, <l>OPMbl ee peJIbe<l>a HMelOT nopasareasaoe CXO.u.CTBO 
c ,peJIbe<l>oM .11yHbI. 06IllHpHble paaaanu MepKypHH noxpura 'KpaTe
paaapasaax paaaepos, MecniMH, Ha6JIIOJJ.a1OTCH JIHHeHHO BblTHHYTble 
ycrynu H.nH 06PblBbI npOTH:>KeHHOCTblO B COTHH KHJIOMeTpOB' H BbI-' 

, COTOH 2-3 KM. MePKYpHH HMeeT caaeoe MarHHTHoe nOJIe (OKOJIO 1% 
seaaoro). OHoKpy:>KeH paspeaceaaoa aTMoc<l>epoH, cocroamea aa re , 
JIHH H.llpyrHX: rasos. Ha cropoae, ooorpeaaeaoa COJIHueM, rexnepa
rypa .u.OCTHraeT 420°C, HOtIblO OHa CHH:>KaeTCH no 180~C. COJIHetIHble 
<:yTKH aa MepKypHH .u.JIHTCH, 176 ~HeiL , . 

Benepa  onaa aa xpacaseaumx nJIaHeT COJIHetIHOH CHCTeMbI. 
51 pKoA 6eJIOH 3Bea.u.otIKoH(CBeTHT OTpa:>KeHHblMcBeToM) OHa tIeTKO 
,BbI.u.eJISleTC;H H3 yrpeaaex H sesepaea aeoe. nOBepXHOCTb nJIaHeTbI 
cxpsrra OT rnas Ha6JI1o.u.aTe'JIH MomHOH H .u.OBOJIbHO nJIOTHOH aTMO
<:q,epoA. Ilpa aOH.u.HpOB3HHH Benepa C nOMOIUblO Me:>KnJIaHeTHbIX aBTO- ' 
MaTHqeCKHX CTaHnHH ynanocs ' ycranoaars, 'tITO rasoaaa 060JIOtIKa 
nJIaHeTbI_C<JCTOHT HanJIOTHblX 06JIaKOB yrJIeKHCJIOrO rasa, aa .u.OJIIO 

'KOTdporo npaxoznrrca 97 %, OCTaJIbHYIO 'qaCTb COCTaBJIHIOT asor, 
aaepraue rasa, aMMH3K, KHCJIOpO.u., napa BO.u.LI. B HH:>KHHX CJIOHX 
-aruoceepa . aarpesaercs no 475°C, .u.aBJIeHHe 91 192-96258 rna 1,' 

nJIOTHOCTb Boa.u.yxa B 65 paa 60JIbIlle nJIOTHOCTH Boa.u.yxa y'noBepx
HOCTH 3e'MJIH. Hecxorps aa MomHbIH H nJIOTHblH CJIoii 06JIaKOB, OCBe
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·PHC. 4. Cpaasareasaae pasaepu naaaer GonHe'lHoA: CHCTeMbi 

"flO Ha6JIIO.u.aTb aa nOBepXHOCTH COJIHetIHOrO .u.HCKa. GHH HMelOT BH.u. 
I'HraHTCKHX nOJI~TeH, B.u.OJIb CKJIa.u.OK KOTOpblX aa Ko"pOHbI B aOHY na
1'eH HCTeKaeT BbueCTBO. BblCOT3 3THX 06JI3KOB no 30 T'blC. KM, MOm
flOCTb ----,lI.O 10 TblC.. KM. BpeMH :>KH~HH nporyeepannes HaMepHeTcH OT 
:.zr.ecHTKoB MHHyT no rona H 60JIee. Texneparypa HX asnue rexnepary
pbl q,oTocq,epbl. ' 

Caxue CHJIbHble npOHBJIeHHH, COJIHetIHOH 'aKTHBHOCTH - XpOMO

~r/Jepnbte 8cnbWUCU, aa6JIIO.u.aeMble B 06JIaCTH COJIHetII1bIX nHTeH. GRH '\" 
. npe.u.CTaBJIHIOT C060H Bbl6poc CTpyH COJIHetIHOH 'nJIaaMbl. 5IpKOCTb, 
:BCnbIIllKH aospacraer B TetIeHHe5~ 10 MHH, yracaaae .u.JIHTCH 1-2 tI. 

C yBeJIHtIeHKeM HpKOCTH TeMnepaTypa nJIaaMbI .u.OCTHraeT 10
30 MJIH. K. B MOMeHT scnsnnxa oCB060:>K.u.aeT'c~ 3HeprHH, 3KBHBaJIeHT
HaH B3pblBY HeCKOJIbi<Hx MHJIJIHap.u.oB aTOMHblX 60M6. ' 

. AKTHBHOCTb COJIHua Boa06HOBJIt!.eTCH xepea Ka:>K)I.ble 11,2 rona. 
3TOT nepaon nasaaaior COAnectttlltM qUKAOM. Iloasmreaae aKTHBHOCTH 
)l.JIHTCH 4,2 rona, cnan -7 aer. npe.u.BeCTHHK 6ypHblX peaKUHH aa 

• _COJIHue ~ 3JIeKTpOMarHHTHoe HaJIyqeHlie. PeHTreHOBCKOe HaJIytIeHHeH 
KoCMHtIeCKHe JIytIl:I nocruraior 3eMJIH xepea 8.,...-30 MHH nOCJIe scnsnn
KH, a nOTOK Bbl6pomeHHblX tIaCTHU .u.OCTHraeTop6HTbI 3eMJiH npnaep
no -tIepea CyTKH. I1crotIHHK 3JIeKT:pOMarHHTHoro cnexrpa - XpOMO
c<l>epHble BcnblIllKH. OliH Bbl6paCblBalOT MomHble. nOTOKH yJIbTpa<l>HO' 
JIeTOBOro It pearrenoscxoro HaJIytIeHHH. BCJIe.u. aa 3JIeKTpOMarHHTHblM 
H3JIytIeHHeM .u.BIDKeTCH nOTO.K qaCTHU BblCOKHX 3HeprHH  3JIeKTpOHOB 
H npOTOHO!3: 3apH:>KeHHble qaCTHUbI BceH CBoeH MOmblQ 06pYIll.HBaIOT
<:H HaMarHHTHoe none 3eMJIH H ;D.~IIiOPMHPYIOT ero. B BblCOKHX ura
porax BO BpeMH BoaMymeHHH MarHHTHoro nons 'Ha6JIIO.u.aIOTCH cesep
Hble CHHHHSl, napyuraerca panaocsaas. 

no COOTHOIlleHHIO sonopona H reJIHH (sonopona npauepao 
B 10 paa 60JIbIlle, qeM r~HH) aospacr COJIoua oUeRHBaeTCH .B 5 MJIp.u.. 
JIeT. COrJIaCHo' pacserax COJIHue Haxo.u.HTCH B rJIaBHOA nOCJIe.u.OBa
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PHC. 5. 3eMJllI co CTOpOHbi Jl yHhI. <!>oTorpll«pHli C.lI:eJl3H3 H3 KOCMOC3 '" 

meHHOCTb noaepxaocrn .u.OBOJIbHO xopouras, 0 lJeM rOBopHT <t>oTorpa
<t>HH, nepenannsre. C Beaepsr cnycaaeastx armaparox «Beaepa- 10» 
B oKTH6pe 1975 r. Ha O.u.HOH aa <t>oTorpa<t>HH BH,ll.e·H YlJaCTOK nosepx
HOCTH nJIaHeTbI,' nOKpbITblH '06JIOMKaMHKaMHeH paaMepoM, JJ .u.eCHTKH 
caHTHMeTpoB. HaMepeHHaH nJIOTHOCTb nopon 2,8 r/cM , 'ITO COOTBeT~ 
crnyer nJIOTHOCTH JIyHHbIX 6aaaJIbTOB. P a.u.HOJIOKaUHH nJIaHeTbI nosao
JIHJIa 06Hapy}f{HTb B ee pensetpe xparepsr .u.HaMeTpoM 35-160 KM. 
CMeHa apeuen rona aa . Beaepe orcyrcrayer. Ilaauera apauiaerca 
B CTOpOHy, npoTHBOnOJIO}f{HyIOBpameHHIO .u.pyrHx ,nJIaHeT:. 

3eMAR, corJIaCHO Ha6JIIO.u.eHHHM" OTJIHlJaeTCH 01' npyrax nJIaHeT 
rOJIy6HaHoH CBOIiX OKeaHOB H paaopocaaaaxa cpena ,HHX aeJIeHOBaTO
}f{eJITbIMH MaTepHKaMH (pHC. 5). Kparepu, xapaxrepaue .u.JIH nJIaHeT 
aeMHoH rpynnu, XOTH H BCTpelJalOTCH aa 3eMJIe, He HBJIHIOTCH OCHOB-' 
HOH <t>OpMOH ee pensetpa. B OTJIHlJHe 01' npyrax nJIaHeT aTMoc<t>epa 
3eMJIH COCTOHT npeaxyurecrseaao as asora H KHCJIOpo.u.a; POJIee no
npooasre CBe.u.eHHH 0 aamea nnaaere HaJIO)KeHbI B nOCJIe.u.ylOmHX 
rnasax. 

Boxpyr 3eMJIH no 3JIJIHllTHlIeCKOH opoare CO cpenaea ynanea
HOCTblO 384400 KM oopauraerca eCTecTBeHHbIH .cnYTHHK- JIyna. no 
paaxepax OHa nOlJTH B serape paaa xensme 3eMJIH H sxecre C 'Heu 
otipaayer KaK 6bI .u.BOHHylO nnaaery. .uoJIroe BpeMH MbI MaJIO aHaJIH. 
o aaureli cocenxe, JIHWb C noaoutsio. KOCMHlJeCKHX annaparoa JIIO.u.H 
CMOrJIH nOJIyIIHTb OTBeTbI aa MHorHe aarepecyiourae t1X sonpccu. 

JIyHa nOCTOHHHO ..o6pameHa K 3eMJIe O.u.HOH CTOpOHOH, O.u.HHM no
nymapaea. 06'bHCHHeT~H.3TO TeM, 'ITO nepaon 'apauteaaa ee soxpyr 
OCH COOTBeTcTByeT nepaony 06pameHHH soxpyr 3eMJIH (27 CyT). 
COJIHelJHbIe CYTKH na JIyHe COCTaBJIHIOT 29,5 aeMHbIX CyTOK. )].HaMeTp 
JIyHbI 3474 KM, xacca 7,35'10215 r, cpenass nJIOTHOCTb 3,34 r/cM~, 
araocoepa orcyrcrsyer, He69 HMeeT He rOJIy60H, KaK y 3eMJIH, a sep
HbIH UBeT. Hasexaue H KOCMHlJeCKHe HCCJIe.u.OBaHHH nOKaaaJIH, 'ITO 
JIyHa- 31'0 orpoMHbIH KaMeHHbIH map, 85% nosepxuocra xoroporo 
nOKpbITO ropasra HJIH «MaTepHKaMH». OCTaJIbHYIO xacrs COCTaBJIHIOT 
JIyInIbIe paBHHHbI-«MOpH». PaBHHHbI B OTJIHlJHe 01' MaTepHKoB 
HMelOT 60JIee TeMHylO oxpacxy H pacnonosceasr B OCHOBHfl,M aa BH.u.K
MOH cropone JIyHbI. HaH60JIee xpynaue as HHX-;- OKeaH Byps, Mope 
)].OLKAeH, Mope 5ICHOCTH, Mope CnoKoHcT~HH, Mope Ha06HJIHsi H np: 
Ilosepxnocrs JIyHbI (K'aK «MaTepHKOBaH», T~!< H «MopcKaH») rroxpsr
ra xparepaxa. Ha «MaTepHKax» KpaTepbI 60JIe,e xpynaue (naaaerp 
.u.ecHTKH· H COTHH KHJIOMeTpoB), B paaoaax xopea 60JIee MeJIKHe 
(.u.HaMeTp .u.eCHTKH H COTHH MeTpoB). Ha BH.u.HMOH CTQpOHe JIYHbI HX 
HaClJHTbIBaeTCH OKOJIO 17, TblC. HaH60JIee xpynnsre as JlHX uaaaaau 
HMeHaMH BbI.u.alOmHXCH YlJeHbIX H HCCJIe.u.oBaTeJIeH: ApHCTOTeJIH, JIo
MOHOCOBa, Meaneneesa, )].)i(op.u.aHo BpyHO, UHOJIKOBCKOro, KOpOJIeBa, . 
.I'arapaaa H' np. HMelOTcH aa Jlyae KOJIbueBbIe ropu H ropasre xpe6
TbI, npOTH)KeHHOCTb KOTOpbIX asxepaerca COTHHMH KHJIOMeTpOB,' 
a BbICOTa 3-5 KM. 

"B JIyHHbIX noponax 06HapyJKeHbI OKHCJIbI KpeMHHH, THTaHa, aJIIO
MHHHH, MarHHH, caxoponaoe sceaeao H np. MHHepaJIbI, conepscautae , 
sony H yrJIeK~CJIbIH ras, OTCyTCTByIOT. Ha Q6JIOMKaX JIyHHblX nopon 
CJIe.u.bI ynapaux HaMeHeHHH. Ilpencraaaeau noponu aaaprosaraaa II 
6aaaJIbTaMH, xoropsie B yCJIOBHHX 3eMJIH OTHOCHT K MarMaTHlJeCKHM 
06paaOBaHifHM. Hspenxa BCTpeqalOTCH xparepa ByJIKaHHlJeCKOrO npo-
HCXOJK)I.eHHH, HMelOmHe KOHyC, xparep H :H<epJIo.· ' 

JIYHHIie MOpH - 06WHpUble JIaBOBbIe paBHHHbI no soapacry 60Jiee 
MOJIo.u.He, lJeM MaTepHKH. Csepxy OHH nOKpbITbI PbIXJIOH JIerKOH no- ' 
pO.u.OH - pe20AUTOM, nponyxrou paspyureaas KopeHHbIX nopoa, co
CTOHmHM aa CTeKJIHHHblX wapHKOB H nbIJIH. HCCJIe.u.OBaHHH «JIYHOXO
.u.a-2» ROKaaaJIH, 'ITO, MomHOCTb perOJIHTa B paiioae MopH 5ICHOCTH 
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1-6 14'. JIYHIU>le .noponsr 06JIa,lI.aIOT~,,lI.OBOJIbHO 'BbICOKOH OTpaJKaTeJIb
HOH CnOC06HOCTblO: OT s....,lI.0 18% COJIHelIHOrO CBeTa OTpaJKaeTCH. 
Jloraomas rennoaae JIylIH, nOBepXHOCTb JIYHbI B JIyHHbIH, nonnem, 
aarpeaaercs ,lI.0 130"C" HOtIblO rexneparypa nanaer ,lI.0 -160°C. CeH
CMHqeCKHe IipHQOpbI, OCTaBJIeHHble na JIyHe, aa 'npOTHJKeHHH HeCKOJIb
KKX JIeT. perHc1'pHpOBaJIH CJIa6bIe ~YHoTpHceHHH (0,s.,......0:3 6aJIJIa no 
IIIKS'JIe Paxrepa). no MHeHHIO HCCJIe,lI.OBaT.eJIeH, JIyHoTpHceHHH BbISbI
~aIOTCH naneaaex aa noaepxaocrs JIyHbI MeTeopHToB H BHyTpeHHHMH 
npHqHllaMH. Bo BTOpOM CJIylIae oxara JIyHoTpHceHHH pacnoaoxceau 
aa r.1y6HHax 800-1000 KM. Bosgacr JIYHbl, no ,lI.aHHblM HCCJIe,lI.OBa-
HHH JIyHHblX nopon, OKOJIO 4,5 MJIp,lI.. neT. ' 

Mapc' ncpaaaepax B .iBa pasa MeHbwe 3eMJIH. Op6HTa Mapca 

COCTOflHHH. Oomee MHeHHe yxeaux - xapcaaacxaa .KJIHMaT HSMeHH~
CH, H 3TH HSMeHeHHH npHBeJIH K ocymeaaio BO,lI.OeMOB. 

OC06h1H aarepec .BblsblBalOT necxauae nycruaa, Ha uneraux <PO
rorpaqiaax, -nepenaanux aa 3eMJIIO C aBTOM8THIJecKHx CTaHUHH, Blf,n
HbI xpacao-eypue necxa, caaraiotuae ,lI.IOHhI, H OT,lI.eJIbHble BOSBhlweH
HOCTH. nYCTblHH Tennac 'HMeeT B nonepexaaxe 160Q KM." Ha ee no: 
Bep"XHOCTH He BH,nHO HH' KpaTepOB,HH rop. MapCHaHCKHe xparepu 
HMelOT MeHbWYIO nJIOTHOCTb COCpe,lI.OTOlIeHHSI, lIeM JIyHHhIe. 3TO He
60JIblIme no paaxepax, nJIOCKO)l.OHHbIe HerJIy60KHe 06paSOBalfHSI. 
KOJIbUeBoH<popMhI. Boxpyr MHorHX HS HHX BH,neH &hI6pOWeHHhlH npa 
nanenaa MeTeopHTO.B CblnYIJHH MaT~HaJI. Haorna soxpyr OCHOBHO~O . 
pacnoaaratorca HeCKOJIbKO MeHbWHX no paaaepy BTOPHlIHhIX xpare

ynaneaa or. .op6HTbl 3eMJIH B cpennex aa 78 MJIH. KM. MapcHailcKHH 
ron nOlITH B ,lI.Ba pasa 60JIbWe sexaoro. Boxpyr Mapca .oepamaiorcs 

pOB. HaMapce Ha6JIIO,lI.aIOTCH' xparepu H BYJII~aHHlJeCKOrO npOHCXOJK
,neHHH. YHHKaJIeH orpoMHblH ByJIKaHHlIecKHH KOHyC «HRKC OJIHMnHKa» 

,lI.Ba He60JIbWHX cnyrnaxa  ,D.eHMoc (16 KM>- H <I>060c (-27 KM), KaJK ,lI.HaMeTpOM 500 KM H BblCOTOH ,lI.0· 20 KM. B uearpe ero pa~OJIOJKeHO 
,lI.blH HS KOTOpblX HMe~T BH,ll KaMeHHoH":rJIhl6bl, noxpsrroa He60JIbWHMH 
xparepaxa, Floaepxaocrs Mapca 6JIarO,lI.apH CHJIbHO paSpeJKeHHOH 

. aruocqiepe npocxarpaaaercs C 3eMJIH.' B· renecxona BH,lI.eH opaasce
OhiO wap C H~60JIb~HMH TeMHblMH HHTHaMH (xapcaaacxne MOpH). 

yrJIy6JIeHHe ,lI.HaMeTpoM 64 KM,' aa ,lI.He KOToporo~BH,nHiiI crpyxrypu, 
HanOMIIHalOUlHe sacThll3mylO JIaBy. . , 

Boxpyr Mapca cymecrsyer MarHHTHoe nOJIe, xoropoe B 500 pas 
caatiee seMHOfO. TIOJIe panaauaa OTCyTcTByeT. Ilaaaera OKpyJKeHa. 

6eJIblMH nO,IIHpHblMH nranxaxa H TeM~blMH npHMblMH JIHHIUlMH, KOTO' araocdiepca. nO,lI.8HHhlM HSMepeHHH, araocdiepa ria 95% COCTOHT HS 
Pbl~ nonroe 
CTBaMH. 

BpeMH ClIHTaJIH KaHaJIaMH, COS.D,aHHhlMH JKHBblMH cyme 3r.lleKHC.IIOrO 
0,4%, aSOT 

rasa, OCTaJIbHYlOlIaCTb COCTaBJIHIOT: KHCJIOpO,n 0,1.
2-3" apron  1-2%, B HeSHalJHTeJIhfIOM KOJIHlIeCTBe 

'-J 

COBeTcKHe HaMepHKaHc~He KocMHlIecKHe' armaparu C 6JIHS)<0I'"0. 
paccToHHHH C,lI.eJIaJIH COTHH H TbICHlIH ~HHMKOB MapcH~HcKOH nOBepx . 

CO,lI.ep)i{HTcH anar-a, OSOH H OKIICb ytJIe~o,lI.a. CKOpOCTb serpa B cno-
KOHHylO norony 0,9 ss]«. He601 HMMapcoM Kp~cHoBaTO-OpaHJKeBOrO 

HOCTH H ne~,lI.aJIHHX' aa .3eMJIIO. Ilocanosaac annaparu nenocpescr
aeaao HCCJIe,lI.OBaJIH MapcHaHcKHH rpYHT H'" 6pit7rH npotia aa onpene
JIeHHe 6HOJIOrHlIeCKOO cpensr, Ha <pOTOCHHMKa,X sanesaraeaa -naao

UBeTa.3To 06'bHCHHeTcH HaJIHlJHeM B arxocqiepe nbIJIeBaTbIX lIaCTHU, 
pacceasaiomax COJIHelIHOe HSJIyqeHHe B xpacaoa 06JIaCTH cnexrpa, 
B yrpenaae sacsr Ha,lI. rroBepXHOCTbIO nJIaHe.ThI Ha6JIIO,lI.aeTCH nJIOTHaH 

paxa . 06WHpHblX MapcHaHcKHx' paBHHH, nycrsras, MHOrOlIHCJIeHHblX ,lI.bIMKa~ Ha BhICOTe aaxeseasr CJIOHCThle 06JIaKa. Bo apeas ozmoro HS 

'KpaTepoB H ropaax xpeoros. PaBHHl{hI HanOMHHalOT JIyHHhle MOpH. sxcnepnaearos- HHiKHHU CJIOH 06JIalIUOCTH Ha6JIIO,lI.aJICH H8 BbICOTe ' 

, OHH CJIOJKeHbI' ,lI.OBOJIbHO nJIOTllblMH nOpO,lI.aMH, HanOMHHalOIUHMH ga ~ 3 KM, BepxHHH  40 KM. H.sMepeHHoe p;aBJIeHHe .aosnyxa -DKaSaJIOCb 

SaJIbTbl, csepxy noxpsrnraa 60JIee PhlXJIhlMH OTJlOJKeHHHMH. Cyna no oseas HHSKHM, nopsnxa 798 Ila. Tesmeparypa aoaayxa B ,nHeBHbIe 

yfJIy6JIeHHIO 'onop' nOCa,lI.OlIHhlX armaparos, nJIOTHOCTb' rpyara xacu ,nOCTHraJIa 25°C, HO%IO nOHH>KaJIaCb ,lI.0 ....:...70°C. " 

1,67-1,8 r/c~3. B COCTaBe 
HOBJIeHbl: Fe":" 12...:..-15%; 

MapcHaHcKoro 
Si -13-15, 

rpyara npH60paMH ycra
Ca-3-8, AI-2-7, 

. ATMoc<pepa Mapca -ae acerna cnoxoaaa. Hepenxo B HeH' 6yWylOT 
'nhIJIeBhle 6ypH. Bypa MoryT IfpHHHMaTb KaTaCTpO<pHIJeCKHe paaaepu, ' 

Tr-~,5-2%. ' 
, Ha pasaaaax MOlKHO 'Ha6JIIO,lI.aTb TpeUlHHhI, nO,lI.06HbIe TeKTOHlIlIe

B 1971 r. 
BO BpeMH 

COBeTCKHe MeLKnJIaHeTHbIe CTaHUHH «Mapc-2» H «Mapc-3» 
06JIeTa nJIaHeThI saperacrpapoaaaa CHJIbHeHwylO nbiJteByro 

CKHM paspasaa 3eMJIH, xaasoau, peuaae ,lI.OJIHHbl.KaHboHhI axeror 6yplO, saxpasuryro nOaePXHOC'rb Mapca OT 06ospeHHH. Bypa nponoa
BH,lI. rJIy60KHx, JIHHeHHO BbITHHYTblX nOHHJKeHHO peJIf~e<pa npOTHJKeH
HOCTblO ,lI.02500 KM, WHpHHOH ,lI.0 120 'KM H rJIy6HHoH 3-4,5 KM. Ha 

JKaJIaCb HeCKOJIbKO MeCHueB. CY,lI.SI no 
SHaKH JKH3HH aa Mapce OTCyTCTByIOT. 

<pOTocHHMKaM, BH,nHMhle npa
He npHHeCJIH noxa ycnexa H 

,lI.He KaHbOHOB. npocMaTpHBalOTcH CKOnJIeHHH 06JIOMKOB nopo,lI., HaKO
nHBWHXCH npa 06pyweHHH ItPYTblX CKJIOHOB~ Penaue ,lI.OJIHHhI HMelOT 

• HCCJIe,nOBaHHH no 06HapyJKeHHIO npaasaxos >KHSHH B 
rpyrrre, npoaeneamse aMepHKaHcKHMH noca,nO'lHblMH 

MapcHaHcKoM 
armaparaxa. 

xopouro paSBeTBJIeHHylO' cacrexy nparoxoa. npOTH>KeHHOCTb ,lI.OJIHH HSY:'leHHe" nJIaHeTbl npononscaerca. ~ 
400-700 KM, lITO xapaxrepao ,lI.JIH paBHHI:IHblX pex, PyCJIa pes Bbl . iIJlatteTW-rHraHTbI. CaMaH 60JIblllaH UJIaHeTa COJIHelffiOH CHCTeMbl

I; 

COXWHe, HO coxpaaaaurae xapaxrepaue xepru, neraeotipaaayio <pop
MY, Y,lI.JIHHeHHble OCTpOBa, pesaae xecu. 0 CYAb6e BO,lI.~" xorna-ro aa-' 
nOJIHHBWeii MapcHaHcKHe BO,lI.OeMbl, BblCKaShlBalOTCH pasaae npenno
JIOJKeHHH. O,lI.HH ylIeHbl:e ClIHTaIOT, lITO BO,lI.bl Mapca cocpenoroxeaa 
B nOJIHpHblX JIe,lI.HHhlX uranxax, ztpyrae npennoaararor, lITO BO,lI.a ,no-' 
rpe6eHa no,lI. HaHocaMH, r,lI.e OHa, BOSMmKHO, uax.(),lI.HTCH B saMepsweM 
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Klnurep. OH~ 60JIee lIeM B" 11 pas npeasnuaer pasxepu ~eMJIH. Ha 
see npHJ$:0,lI.HTCH 70% seen MaCChI nJIaHeT. IOnHTep oxpyscea MOUlHoA 
CJI()HSTOH araocdiepon 6e./l0-OpaHJKeBOrO UBeTa, B ee COCTaBe otiaapy
JKeHhI aMMHak, MeTaH, MOJIeKyJIHpHhlH - BO,lI.OpO,lI. H zipyrue rasa. 
B aTMOC<pepe Ha6JIIO,lI.aeTCH rpynna MeJIKHX H KpynHbIx nHTeH, Cpe,lI.H 
KOTOpblX Q6paUlaeT Ha ce6a BHHMaHue KpynHoe KpaCHoe nHTHO, no 

t



pasxepax 60JIee .lJeM B 3 pasa npeBOCXO,ll.SlIIJ.ee .aaury 3e"MJIIO. Ha 
CHHMKax, nOJIYlJeHHblX C MeJKnJIaHeTHblX cTaHUHH «Flaoaep» H «BOSlk 
JKep», BH,lI.Ha aaxpeaas crpyxrypa naraa, ,lI.BHJKeHHe ra30B B KOTOpOM 
HanpaQJIeHO nporas lJaCOBOH CTpeJIKH. Teaneparypa sepxaax CJIOeB ' 
arxocipepu ---':'140°C, BHyTpeHHeH lJaCTH nnaaeru 15-20 TblC. rpany
COB. IOnHTep nonysaer OT COJIHUa renna B 30 paa xeasure, lJeM 
3eMJISI, npa 3TOM OH H3JIYlJaeT renna ..60JIbWe, lJeM nonyxaer. 9TO 
CBH,lI.eTeJIbCTByeT 0 ,lI.OBOJIbHO' BbiCOKOH rexneparype aenp naaaersr. 
MeJKnJIaoeTHblMH CTaHUHSlMH aaperacrpapoaams MOIIJ.HblH nose pa-

PHe. 6. BHYTpeHH~e crpoeaae IOnHTepa (Mo.nenlt noB. n. Tpy6H

UHHy. 1974)
 

,lI.HaUHHH CHJIbHOe MarHHTHoe nOJIe. MarHHToc<lJepa npOCTHpaeTCSI 
soxpyr IOnHTepa aa 50-100 ero panaycos. (!>oTorpa<IJupoBaHHe 
C MeJKnJIaHeTHOH aBTOMaTHlJecKoH CTaHUHH «BoSl,ll.JKep» B MapTe 
1979 r. HOlJHOH, HeBH.nHMoH co CTOpOHbI 3eMJIH nosepxnocra Kmarepa 
n03BOJIHJlO 06HapyJKHTb KOJIbUO, oxpyscaiomee nnaaery, KOJIbUOOKa
3aJIOCb TyCKJIblM, COCTOSlIIJ.HM H3 lJaCTHU paaxepox B ,lI.eCSlTKH H COTHH 

.xerpos. IIIHpHHa KOJIbua 9000 KM, TOJIIIJ.HHa 60JIee30 KM, ynanenae 
OT uenrpa Kmarepa - 128000 KM. 

o Becsaa aarepecauxa 06'beKTaMH Ha6JIIO,lI.eHHH OKa3aJIHCb HaH60
nee xpynaue cnyTHI<IKH IOnHTepa: faH'HMe,ll., KaJIHCTO, 110, Espona. 
no paaaepax OHH He ycrynaior TaKHM nJIaHeT~M aeMHOH rpynnu KaK 
Mapc.. MepKypHH. Ha UBeTHblX <lJoTorpa<IJHSlx, nOJIylJeHHblXC «Bonn
xcepa>, XopOWO BH,lI.Ha KOpHlJHeBO-CepaSl nOBepXHOCTb cnyTHHKoB, no
KpblTaSl xparepaxa MeTeopHTHoro npOHCXOJK,lI.eHHSI. nJIOTHOCTb Be
IIJ.eCTBay KaJIHCTO H I'aaaxena 1,8-1,9 r/cM3, lJTO, no -MHeHHIO yse
HblX, COOTBeTcTByeT CMeCH JIb,ll.a H ropaux nopon. 110.' H Fauaxen 

o oxpyaceau aruocoepaaa, COCTOSlIIJ.HMH npe,ll.nOJIOJKHTeJIbHO H3 MeTaHa, 
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aMMHaKa, BO,ll.bI H a30Ta. HaH60JIee HHTepeCHblM OKa3aJICSI cnYTHHK 
110, naaxerp xoroporo aa 150 KM 60JIbWe naaxerpa JIYHbi. Ha ero 
xopouro OCBeIIJ.eHHOH noeepxaocrn BH,lI.HbI rOJIy60BaTO-6eJIble naraa 
HenpaBHJIbHOH <lJOPMbI H He60JlbWOe KOJIHlJeCTBO xepaux nsreu. no
CJIe,ll.HHe OKa3aJIHCb ,lI.eHcTBylOIIJ.HMH ByJIKaHaMH. Ilpa <lJoTorpa<IJHpo
BaHHH ceMb H3 HHX ,lI.eHCTBOBaJIH H Bbl6pacblBa.iIH ByJIKaHHlJeCKHe 
nponyxru. Boxpyr xparepos BH,lI.HbI nOTOKH naau. no MHeHHIO HCCJIe· 

. ,lI.OBaTeJIeH. ByJIKaHHlJeCKHe SlBJIeHHSI_Ha 110 60JIee aKTHBHbI, lJeM, na 
3eMJIe. 

Ha pHC. 6 npaseneaa onua H3 MO,lLeJIeii IOnHTepa, COCTaBJIeHHaSl 
B. n. Tpy6HUbIHbIM no ,lI.aHHblM Ha6JIIO,lI.eHHH H paClJeTOB, n03BOJISlIO
IIJ.aSl nOJIylJHTb 06IIJ.jie npe,ll.CTaBJIeHHSI 0 BHyTpeHHeM crpoenaa nJIaHeT
rHraHTOB. 

,- CaTYPH no pasxepax B 9 paa 60JIbWe 3eMJIH. OKpyJKeH nJIOTHbIM 
MeTeopHTHblM KO.nbUOM. Pa,ll.HycKOJIbua 138000 KM, umpana 
60000 ,KM, TOJIIIJ.HHa 1-'-3 KM. COCTOHT OHO H3 lJaCTHU pasxepcx OKO
JIO 10 CM, HMeeT BbICOKYIO OTpaJKaTeJIbHYI9 cnoc06HOCTb nOp'SI,lI.Ka 
70%, n03ToMY xopouro Ha6JIIO,lI.aeTCSI C 3eMJIH. MOIIJ.HaSl arxocrpepa 
Carypaa COCTOHT H3 JIb,ll.OB aMMHaKa H MeTaHa. B 1979 r. MeJKnJIa
HeTHaSl aBTOMaTHgeCKaSl CTaHUHSI eFlaonep-l l » 06HapyJKHJIa y Caryp
aa MOIIJ.HOe MarHHTHoe nOJIe. 

Ypa« no paaaepax yCTynaeT'CaTypHy. ,llHaM.eTp nJIaHeTbI no0 

YTOlJHeHHblM ,lI.aHHJ;>IM OKOJIO 51 400 KM. MOIIJ.HaSl aruocipepa YpaHa 
COCTOHT npeHMYIIJ.eCTBeHHo H3 MeTaHa. B MapTe 1977 r. acrponoxu . 
06HapyJKHJIH y YpaHa nars 'KOJIeu, oKpyJKalOIIJ.HX nnanery, BHyTpeH
HHH paanyc KOJIeu 42000 KM, BJ!ewHHH- 51 OOo. KM. nJIOCKOCTb 'KO

0aeu npH6JIH~'1lTeJIbHO cosnaaaer C nJIOCKOCTblO sxnaropa. KaK nOJIa
raior ysenue, KOJIbua COCTOSIT H3, KaMeHHblX lJaCTHU H 06JIa:u.a1OT 
04eHb H!'I3KOH OTpaJKaTeJlbHOH crloC061I0CTblO (acero 5 %). 

0 

0 

HenTYH no paaaepax B 4 pasa 60JIbWe 3eM.nH. MOIIJ.HaSl arxoctpe
pa nJIaHeTbI HMeeT TOT JKe COCTaB, 4TO H arxocipepa Ypa!Ia. 

Iluno« OTKpblT B 1930 r. B CHJIy'60JIbIiIOH y,ll.aJIeHHOCTH H3Y4eH 
uenocrarosao, PaClJeTbI, OCHOBaHHble aa OTpaJKeHHH OT nosepxaocra 
nJIaHeTbI COJIHelJHblX JIylJeH, nOKa3blBaIOT, 4TO arxoctpepa Ilnyroaa 
COCTOHT H3 HeOHa. B 1977 r. na noaepxnocra nJIaHeTbI 6bI.n OTKpblT 
MeTaHoBbIH nen, a B 1978 06HapyJKeH cnYTHHK, KOTOpbIH no pasaepax 
B 3pa3a MeHbwe nJIaHeTl"'. 0 

.. MaJIble TeJIa COJIHelfHOH CHC!eMhI. B aauane XIX B. MeJK,lI.y Op6H0 

TaMH Mapca H Kmnrepa 6b1JIH 06HapyJKeHbI KOCMHtIecK).{e TeJIa C no-
o nepetIHHKOM, paBHbI.M e,ll.HHHuaM H COTHSIM KHJIOMeTpoB. I1x Ha3BaJIH 
actepuooauu HJIH MallbtMu nnaneranu, B .naJIbHeHWeM 6bJ:JIO OTKpbI:rO 
cssnne 1800 aCTepOH,lI.OB 1. HaH60JIee xpyrmue H3 HHX - Ilepepa 
(7()7 KM), Ilaaaaaa (489 KM}, Becra (386 KM), IOHoHa (193 KM) 
anepsue '6b1JIH. 06HapyJKeHbI B 18(}}-1807 rr. ACTepHO,ll.bI ~ nenpa
BHJIbHOH <lJOPMbI rJIbI6b1, COcToSl~He H3 KaMHSI H JKeJIe3a. POH 3THX 
KaMeHHblX TeJI 06paIIJ.aeTCSI aoxpyr COJIHUa H oopasyer ceoeoopasnoe 
aCTepOH,lI.HOe KOJIbUO, HJIH nose, y,ll.aJIeHHbiH OT COJIHua HapaCCTQSlHHe 

1 no .naHHblM aa 1976 r.,' 06~ee QHCnO OTKphITbiX aCTepOH,llOB aocrarao 1832. 
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2,8a. e. (OKOJlO 420 MJIH. KM). Op6HTI~ aexoropux acrepoaaos BbI
XOJVIT aa npeneau KOJIbua., nepHO,AHlIecKQ OT.lI.eJIbHbIe aCTepOH,lJJ>I 
apH6JIH)KaIOTCSI K 3eMJIe aa 6JIHaKoepaccToHHHe. TaK, acrepoan I1Kap 
(1;5 KM(B nonepelIHHKe) He paa npOXO.ll.HJI B HenOCpe.ll.CTBeHHoH 6RH
aOCTH OT 3eMJIH. nOCJIeJl.HHH paa c6JIH)KeHHe Ha6JIIO.lI.aJIOCb B 1968 r., 
xorna I1Kap no.ll.o!U~ K 3eMJIe aa paccroaane 6,5 MJIH. KM, CJIe.ll.YIO
mee c6JIH}KeHHe mKH.lI.aeTCSI 8 1987 r. C6JIH}KeHl1e acrepoaaos c IlJIa
lIeTaMH I MO}KeT aaaepurarscs H.X CTOJIKHOBeHHeM. B pesyasrare 
CTOJIKHOaeHHH aa nosepxaocra nJIaHeT oopaayiorca sspuaaue BOPOII-' 
KH (xparepu). Ilpaaepou MoryT 6b1Tb nOHHraHcKHH xparep na ce
sepe HaweH crpaau (naaxerp OKOJIO 100'KM), MHOr01J:HCJIeHHble xpa
repsr-Jlyua, MepKypHSI, Mapca, Beaepu (?). Pansure CIIHTaJIH, 1J:TO 
aCTepOH.lI.bI- OCKOJIKH xorna-ro cymecraoaasurea .lI.eCSITOH nJIaHeTbI 

, <1>a3ToH. Ttnareasmre na6JIIO.lI.eHH1I H paC1J:eTbI nOKaaaJIH, tITO KaMeH
Hbte rJIbl6bI - OCTaTKH nporonxauemoro POSI MaJIblX TeJI, na jcoroporo 
oepaaosaaacs BCH COJIHe1J:HaSi cacrexavCyxxapaaa xacca acrepoa- ' 
.lI.OB HeMHOrHM 60JIee 0,001 MaCCbI 3eMJIH. " 

MeTeopuTbL (rpes, MeTeOpOC ~ aTMoc4>epHble H He6ecHble lIBJIeHHSI, 
napSlIII.HH B soanyxe) - TMa, nanaionnre aa 3eMJIIO aa MeJKnJIaHeT" 
aoro npocrpaacraa; OT aCTepOH.lI.OB OTJIHlIalOTCSI MeBbWHMH pasxepa
MH. E)KerO.ll.HO aa aeMHylO nosepxaocrs aa xocaoca'<nanaer OKOJIO 
10 rae, T MeieopHTHoro semecraa. MeTeopHTbI .lI.HaMeTpoM MeHee 

'.1 MM naausaiorca MeTeopHTHoH nblJIblO. Kpynaue xereopara suna
naior penxo, Ilpa npoxoscnesna sepes 8TMo~4>epy 3eMJIH KaMeHHple 
TeJIa OT TpeHHSI CHJlbHO, aarpeaaiorca H HatIHHaIOTICBeTHTbCSI. Hnorna 
cseseaae .lI.OCTHraeT MHJIJIHOHa xaanea. Taxae spxae ~ naaaiounre 
oruenaue TeJI8 aasaeaicr 60JLUaaMu. Harpesaaae sener K CHJIbHOMY 
OnJIaBJIeHHIO MeTeopHTa, Ii OH noxpusaerca KOpKOA nJIaBJIeHHSI. He: 
pezxo MeTeopHT paspyuraercs, He .lI.OCTHrHyB 3eMJIH. Torna ua no
sepxnocrs 3eMJIH nanaer rpan ,06JIOMKoB. Ilaneaae HX cOnpOBO)K.lI.a
eTCSI WyMOM, !3blablBaeT corpsceaae n01J:BbI. Ilpn ynape oopasyercs 
BapblBHaSi BOpOHKa B 4>opMe KpaTepa.· , " -, - _ 
, It 4>eBpaJIe 1947 r. aa sarianasix orporax CHXOT3-AJIHHSI ynan Me

reopar, xacca xoroporo, no tnteaxax Y1J:eHblX, npeasnnaaa 100 T. 
MeTeopHT 'pacCblnaJICSI na MHo}KecTBo06JIoMKoB. xpynaue HaHHX 06" 
,paaOBaJIH xparepu nnaxerpox 11-28 M H I:JIyJ)uHoA .lI.Q 6 M. Me~KHx 
06JIOMKOB OKa3aJIOCb TaK MHoro, '1J:TO coop HX nponoascaerea H B aaura 
.lI.HH. MecTo na.ll.eHHSI cHXOT3aJIHHCKOroMeTeopHTa 06pSlBJIeHo aano

"Be.ll.HbIM. CaMblM 60JIblIIHM noxa t1J:HTaeTCSI aippHKaHcKHA xereopar 
I'ooa M8CcoA OKOJIO 60 T. B rpeHJIaH.lI.HH HaA,AeH MeTeopHT .Kean
110pK MaccoA 60JIee 33 T. CaM1;JlM 60JIBWHM MeTeopHTHblM Kp-MepQM 
C1J:UTaeTCSI Kpa~ep,ApHaoHbI B CUUA .lI.HaMeTpoM 1200,M H rJIy6HHoH 
200 M.'Ha nOBepxHocTH.3eMJIH TaKH~ KpaTepbI HMelOT p,aaJIH1J:I\YIO 

, CTeneHb coxpaHHocTH. Ha TeppHTopHH CCCP HacIIHTblBaeT~SI OKOJIO 
120 KpaTepoB paaHoro IlPOUCXO)K.lI.lWHSI, H3 HHX 16-MeTeopHTHbIX. 
CylliecTByeT' MHeHHe, lITO KoJIbueBble CTpyKTypbl 3eMJIH (.lI.HaMeTpOM 
.n.o 700 KM), 06Hapy:>J<eHHbIe H3- KOCMoca, pacl!OJI~>K~HbI Ha MeCTe 

~ no pacq"eTaM' yqeHblx, CTOJIKHOlleHHe 3eMJlH 'C aCTepOH,ltaMH B03MOJKHO paa' 

B MHJlJlHOH JleT. 
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.lI.peBHlIX MeTeopHTHblX xparepos, YHH1J:TO)KeHHblX HHTeHcHBHofi reOJIO
rH1J:eC-KOA nearensaocrsro. YCTaHOBJIeHO, lITO MeTeopHTbI npaxona'r 
K HaM as nosca acrepoanoa n oopasyiorca, OqeBH.lI.HO, npa CTOJIKHo
BeHun nOCJIe.ll.HHx. M'eTeOpHTbI TmaTeJIhHO HaY1J:aIOTcSI. Ha OCHOBe 
HaY1J:eHHSI XHMH1J:eCKOrO U MHHepaJIbHOrO COC'raBa xereoparu .lI.eJISIT aa 
KaMeHHble --' XOHapUTbl, ocesesnue - CUaepUTbL H {)ICeJteSOKaMeHH-bLe
cuiieposuru: OCHOBHylO MaCCy acex naxonox (OKOJIO 93 %) COCTaB
JlSIIOT XOH.lI.PHTbI. COCTaB HX 6JIHaoK K cocrasy sexaux xarxarase

'CKUX nopon nepUaOTUTOB I. Oc06b1H mrrepec npe.ll.CTaBJISlJOT yrnacrue 
XPH.lI.PHTbI, B KOTOpbIX 06Hapy)KeHQ OpraHH1J:eCKOe BemeCTBO. )KeJiea
Hble MeTeopHTbI COCTOSIT na JKeJIeaa H' HHKeJISI. UBeT MeTeopHTOB 6bI
saer nerrensao-cepux, TeMHo-cephIM, 1J:epHblM, 4>HOJIeTOBbIM, CHHHM 
H .lI.P,. MeTeoPliTbI naior HaM.neaaue cseneaas 0 Bew.eCTB~ aueaexaoro 

• npOHCXO)l{.lI.~HHSI. 

Boxpyr COJIHua no napa60JIH1J:ecKHM op6HTaM, npOTSI)KeHHOCTI> 
KOTOpblX B TbICSl1J:H paa npeauuraer paauepu COJJHe1J:HoA CHCTeMbI,. 
oopaiuaiorca KOMeTbL. OHI! HMelOT-. BH.lI. XBOCTaTbIX aseaa HJIH TyMaH
socrea. KOMeTbI 6b1BaIOT xpynsuxa H, MeJiKHMH. Ka)K.lI.aSl aa HHX co

,CTOHT aa rpex 1J:acTeA: SI.lI.pa~ rOJIOBbI H XBOCTa. 5l.ll.po- caxas nJIOT
'aas 1J:aCTb KOMeTbI, B_KOTOpoA COCpe.ll.OT01J:eHa OCHOBHaSi ~e xacca. 
Paaaepu anpa B nonepexaaxe 'OT 0,5 .lI.O 50 KM, COCTOHT OHO as JIb.ll.OB

, H 20 , KaMeHHCTblx Bew.eCTB H KpHCTaJIJIHKOB CH4, -NH3, CO 2. , 5l.ll.POt 
oxpyxceno TYMaHfloA 060JI01J:KOH, HaablBae'MOH KOMOU. 5l.ll.po C KOMOH 

. oopaayer rOJIOBy KOMeTbI. Paaaep rOJIOBbl' B nonepexaaxe OT H~CKOJIb
KHX TblCSlQ .lI.02 MJIH. KM. Y uexoropux KOMeT rOJIOBa HMeeT BH.lI. BJIO-
}KeHHbIX npyr Bnpyra 060JIo1J:eK, " , , 

no Mepe npH6JIH)KeHHSI K. COJIHUY BemeCTBO KOMbI non .lI.eHCTBHeM 
CBeTOBoro ,.lI.aBJIeHHSI BblTHrHl~aeTCSI B' Hl;lnpaBJIeHHH .lI.BH?KeHHSI KOMe-' 
TbI, oopasya XBOCT. nOCJIe.ll.HHH COCTO,HT aa CHJIbHO paapesceaaux ra
aOBH .lI.OCTHraeT B .lI.JIHHy .lI.eCSlTKOB H cdTeH MHJI~HOHQB KHJIO¥eTpOR 
B cnexrpe KOMeT 06Hapy}KeHbI: yrnepon, asor, KHCJIOpO.ll.,' HaT-pHH. 
)KeJIeao, MO~KYJlbl CN, CH, OH, NH Ii. np, BOJIblIIYIO HaBeCTHbCTb 
nOJIy1J:HJIa KOMeTa Koroyrexa, Ha,6JIIO.lI.aj3IIIaSiCSI B 1973--:1974 r. B ee 
cnexrpe 06HapY}KeHbI H~ -H panaoaanyxeaae MOJIeKyJI UHaHHCToro> 
BOJJ.0p0.ll.a HON 11 3THJlOBOrO cnapra C2H60H. Cocraa setnecraa KO-
MeT OJIHaOK K cocrasy araoctpep nJIaHeT-rHraHTOB.' . 

B aacrosmee BpeMSI OTKpbITO OKOJIO 1000 KOMeT., E'.JKerO.ll.HO crm
COK YBeJIH1J:HBae'rCH aa 5-10 KOMeT. KOMeTbI npnxenar aa xpaeaux 
aOH COJIHe1J:HOH CHCTeMbI, JlBH}KYTCSI no op6HTaM co CKOpOCTblO 

,500 KM/C. Ilepaoa 06pameHHSI y HHX paanua. Y KOMeTbI raJIHJIeSl, He
--OJUlOKpaTHo Ha6JIIOJlaBlIIeHcSI. aCTpoHoMaMH, OH pasea 77 ronax. Ilpn 

OTKJIOHeHjiH KOMeT OT Op6HTbI BOaMO)KHbI CTOJIKHOBeHHSI HX C nnaae-
TaMH. BpeayJIbTaTe TaKHX CTOJIKHOBeHHH oopasyiorca aapuanue BO
pOHKH-KpaTepbl. BOlIIe.ll.lIIHA' B HCTOpHIO TyHryccKHH MeTeopHT, ynaB
IIIHA B CH6KpCKOH TaHre 30 HIOHSI 1908 r., Y1J:eHUe CKJIOHHbI CIIH'raTbo 
He60JIblIIOH KOMeToH1·cTOJIKHYBlIIeHcSI C 3eMJIeH. B 1980 r. Y1J:aCTHHKH 

I YJlbTpaOCHoBHble MarMaTHlIeCKHe n.opO,ltbl, 60raTbie OKHtmlMH MarHHH H JKe
Jleaa. 
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.9KCneJl.Hl.{HH I1HcTHTyTa reOXHMHH H 4>H3HKH MHHepaJIOB AKaJl.eMHH scex nJIaHeT-rHraHTOB xapaxrepau KOJIbLl,a. Bnepsue 3TY 3aKOHOMep-·
 
aayx YCCp 06Hapy}l(HJIH aa MeCTe ee-naneaaa aJIMa3Ho-rpa4>HToBhle • HOCTb TeOpeTHlJeCKH npeJl.CKa3aJI B 50-e. rOJl.h1 cOBeTcKHii aCTpoHoM
 
CpOCTKH saeaeanoro npOHCXO}KJl.eHHH. Paccesaae 06HapY}KeHHhlX aa . C. K. Bcexcasrcxaa. COCTao arxocoep C6J1H}KaeT 60JlblllHe nnaaeru
 
Mf;cTe naaeaas H30TonHhlX lJaCTHLI, 14C, a TaK}Ke MOW,HOCTb eapasa 
npHBeJIH ysenux K BhlBOJl.Y, lJTO Macca B30pBaBlllerOCH KOC~HlJeCKOrO 
TeJIa npesuuraaa 5 MJIH. T. /' 
. Hepenxo OTMelJalOTCH CJIylJaH pacnana HJl.ep KOMeT,'B npouecce 
xoroporo B03HHKaIOT· MeTeopHTHhle nOTOKO, cocrosutae H3 .lJaCTHLI, 
paaaepox B Jl.OJIH MHJIJIHMeTpa. MeTeopHTHhle nOTOKH, nonanas B ar
Moc4>epy 3eMJIH, Bhl3h1BaIOT B HeH HHTepeCHeHlllHe HBJIeHHH, naausae
Mhle 38e3Jl.HhlMH Jl.O}KJl.HMH.. CBelJeHHe MeTeopHTHhlX nOTOKOB aatimo
JJ.aeTCH aa BhlCOTe 80 KM H 60JIee, HH}Ke OHH He onycxarorca, TaK KaK 
CHJIbHO pasorperue lJaCTHLI,h1 H~napHIQTCH B. sosnyxe, He Jl.OCTHrliYB 
nOBepXHOCTH3eMJIH. OJl.HH H3 TaKHX Jl.O}KJl.eH, OOJIylJHBlllHH Ha3BaHHe 
)J.O}KJl.Sf JIeoHHJl.a, Ha6JIIOJl.aJICH nOJIHpHHKaMH B panoae Kapcxoro MO- 
ps B 1966 r. . 

. Ilpocrpaacrso, B npeneaax COJI!felJHOH CHCTeMhI, 3anOJIHeHHOe Me
TeopHTHOHnhlJIblO, paccesanux Bew,eCTBOM KOMeT H MeJKnJIaHeTHblM 
raaox, Ha3h1BaeTCH Me3ICnAaHeTlwt1 cpeooa. MeTeopHTHaH IIblJIb oxpy
JKaeT nJIaHeThI H COJIHLI,e. Me}KnJI8HeTHblH ras - HRlJTO aaoe KaK COJI
HelJHhlH serep, BJIHHHHe xoroporo pacnpocrpaaaercs aa BCIO ~OJIHelJ
HylO cacrexy B paztayce 30-100 a. e. 3a npenenaxa COJIHelJHOH CH
CTeMhI Me}KnJIaHeTHa~ cpena nepexonar B cpeny Me}K3Be3Jl.HYIO. 

113YlJeHHe COJlHelJHOH CHCTeMhI BblHBHJIO B ee crpoeaaa pHJl. 3aKO
noxepaocreil: I) oopauieaae scex IIJIaHeT soxpyr COJIHLI,a B OAHOM 
HanpaBJIeHHH; 2) spaurenae CoJiHLI,a soxpyr CBoeH OCH B TOM }Ke aa
npaBJIeHHH, B- KaKOM 06paw,a1OTCH nJIaHeThI; 3) oepameaae cnyraa
KOB aoxpyr nJIaHeT (HCKJIlOlJaH aexoropue cnYTHHKH Kmarepa, YpaHa 
H Carypaa) B HanpaBJIeHHH spameaas nJIaHeT; 4) spauteaae scex 
IIJIaHeT soxpyr csoea OCH B OJl.HOM HanpaBJIeHHH (HCKJIlOlJaH Beaepy 
H YpaH, xoropue Bpaw,aIOTCH B 06paTHOM HanpaBJIeHHH); 5) pacno
JIO}KeHHeOp6HT nJIaHeT B OJl.HOH nJIOCKOCTH (oTKJIOHeHHe HMeeT J1Hlllb 
Op6HTa Flnyrona}; 6) paCCl-OHHHH Me}KJl.y nnaaeraxa no Mepe yna
JIeHHH 01' COJIHLI,a YBeJIHlJHBalOTCH anaoe. Me}KJl.Y nJIaHeTaMH rana 
3eMJlH cymecrayer Mop4>OJIOrHlJeCKOe CXOJl.CTBO: noaepxaocrs nJIaHeT 
noxpsrra xparepaxa, MaJIhle nnaaeru HMelOT MaJlO cnyTHHKoB HJIH 
ne HMelOT HX coscex (MepKypHH, Beaepa). nJIOTHOCTb y HHX naxaaro 
asnue, lJeM y nJIaHeT-rHraHTOB. nJIaHeThI oKpY}Ke,Hhlpa3pe}KeHHhlMH 
HJIH Jl.OBOJIbHO. MOW,HhlMH ra30BbJMH 060JlOlJKaMH, COCTOHW,HMH B oc
HOBHOM H3 yrJIeKHCJIOrO rasa. 

Ka}KJl.aH MaJIaH UJIaHeTa. HMeeT H CBOH oc06eHHOcTH. nJIaHeTOH 
aaraaox OCTaeTCH Mapc, aa nosepxaocra KOTOpOI'O BHJl.HhI pexaue 
CHCTeMhI 6e3 BOJl.h1, Jl.eHcTBYIOT Mow,Hhle nuneaae 6ypH,. CyW,ecTByIOT 
6eJIhle nonapaue uranxa. 3eMJIH OCTaeTcH noxa eJl.HHCT~eHHoH, rne 
06HTalOT .}KHBhle cpranaaxu, HMelOTCH orpoxaae, 3anOJIHeHHble' BO
.l!.OK OKeaHHlJeCKHe 6acceAHhI. 

nJIaHeThI-rHraHThI He nOXO}KH na nJIaHeThI 3eMHOH rpynnu. ax 
OTJlHlJalOT 60JIblllHe paaxepsr, MaJIaH nJIOTHOCTb seutecraa, ocooea
HOCTH CTpoeHHH. KaK nOKa3aJlH HCCJIeJl.OBaHHH nOCJleJl.HHX. JIeT, Jl.JIK 

C KOMeTaMH. Boasuroe KOJIHlJeCTBO cnyTHHKoB, 6h1CTpOe epauteaae 
rOBopHT 0 HeCKOJIbKO HHhlX YCJlOBHHX pa3BHTHH 9THx nnaaer. 

fMDOTes.. DpOMCXOJK.u.eHMSI CO.llHeqHOIi CMCTeMW. Bonpocaxn npo
HCXO}K.u.eHHH COJlHLI,a H' nJIaHeT3aHHMaeTCH nayxa ICOCMOeOHUJl. Ha 
pa3HhlX 3Tanax pa3BHTHH HayKH BhlcKa3h1BaJIHCb pa3JIHlJHhle npeJl.no
J10}KeHHH 0 npOHCXO}KJl.eHHH nJIaHeT H COJIHLI,a. Pa3BHTHe npencraene
HHH lllJIO no Jl.ByM HanpaBJIeHHHM. OJl.HO 'H3 HHX CBH3h1BaJIO p0}KJl.eHHe 
nJIaHeT C xaracrporpaxa B KOCMoce, Jl.pyroe paCCMaTpHBaJIO COJIHelJ
HylO CHCTeMY KaK pe3YJIbTaT 3BOJIIOLI,HH ra30BO-n~J1eBOrO o6JIaka. 

npeJl.CT&BHTeJIH nepaoro HanpaBJIeHHH - 4eM6epJleH, .D.}KHHC~ 
.D.}Ke4>4>PHc H Jl.p.- B OCHOBy CBOlfX npeJl.nOJlO}KeHHH CTaBHJlH CJIylJaH
HOCTb, TaK, aHrJIHHCKHii aCTpo4>H3HK .D.}K. .D.}KHHC (1919) ClJHTaJl, lJTO> 
nJIaHeThI 06pa30BaJIHCb H3 crycrxa COJlHelJHOH MaTepHH, 'orropmyroro 
OT COJIHLI,a CHJIaMH npHTH}KeHHH npOXOJl.HIlleA 6JIH3KO 3Be3Jl.h1. 3TJI: 

rHnOTe3h1 CTaBHJIH COJIHelJHYIO cncrexy (no cpaBHeHHIO C .3BOJIIOLI,HeH 
npyrax 3Be3Jl.) B nOJIO}KeIlHe~HCKJIlOlJHT.eJlbHOcTH. HecoCTOHTeJIbHOCTb
TaKHX rHnOTe3 COCTOlfT 'B TOM, lJTO BepOHTHoC.Tb 6J1H3KOrO CXO}KJl.eHHH 

_KOCMHlJeCKHX ren na 4>oHe orpoxaoro npOCTpaHCTBa Bce.iIeHHoH xpaa
ae HHlJTO}KHa.. 

Bceoomee npH:;lHallHe no.iIYlJHJIH rHnOTe3h1, OCHOBaHHhle na 9BOJlIO
L1,HH ra30BO-nhlJIeBOH MaTepHH. Ilepaaa nonurxa 06'bHCHHTb npOHC
XO}K,neHHe COJIHelJHOH CHCTeMhI C 3TOH TOlJ1<H 3peHHH 6h1J1a CJl.eJIaH8 
B 1755 r. HeMeLl,KHM 4>HJIOC04>OM 11. KaHToM. no KaHTy, npocrpaacr
BO, 3aHliMaeMoe COJIHelJHOH CHCTeMOH, anaxaae npeJl.CTaBJIHJIO c060ii 
nepB06h1THhlii xaoc, 3anOJIHeHHhlH TBepJl.h1MH HenOJl.BH}KHhlMH lJaCTHLI,a
MH. CHJIhI B3aHMHoro npHTH}KeHHH, B03UHKllIHe Me}KJl.Y lJaCTHLI,aMH. 
npaseaa KaMeHHhlH xaoc B p'BH}i{eHHe. Pe3YJIbTaTOM Jl.BH}KeHHH HBK
JIOCb CTO,1IKHOBeHHe H CJIHnaHHe lJaCTHLI,. H oopaaoaaune crycrxos MaTe
pHW. CTOJIKHOBeHHe crycrxos Bbl3BaJIO HX' apautenae. 113 L1,eHTpaJIbHOro
cryutenas 06pa30BaJIOCb COJIULI,e, a H3 He60JIblllHX 60K<lBhlX cryute
llHH - nJIaHeThI•. Ilepaasaoe COCTOHHHe nnaaer H COJlHLI,a KaHT ClJO
TaJI rOpHlJHM. Co epexenex ropsxae TIJiaHeThI OCThlJlH, CTaJiH XOJIOJJ.
HhlMH. To }Ke, no MHeHHIO KaHTa, Jl.OJl}KHO npoH30HTH H C COJlHLI,eM: 

HecMoTpH Ha TOlJTO rHnOTe38 YJl.OBJIeTBOpHTeJIbHO 06'bHCHHJla ~e
xoropue aaxoaoaepnocrn crpoenas COJIHe!lHOH cHcTeMbI, OHa HMeJlJ 
MHoro HeJl.0CTaTKOB. Cyw,eCTBeHHhlH H3 HHX- MexaHHCTHlJeCKHK 
B3rJIHJl. KaHTa aa MaTepHIO. OH orpusan MaTepHIO OT ee tBoAcTBa
.u.BH»reHH'SI (nepB06h1THhlH HenO,nBH}KHhlH KaMeHHhlH xaoc). 

B 17!;l6 r. 6b1J1a ony6JIHKOBaHhI KOCMOrOHHlJeCKaH ranoreaa 4>paH
uyacxoro MaTeMaTHKa n. C. Jlannaca. Ona BO MHorOM oxasaaacs 
CXO,ll.HOHC fHnOTe30H KaHT8, XOTH Jlannac He 3HaJi 0 ee cymecrsoaa-. 
HHH. no ~HeHHIO n. C. Jlannaca, COJlHLI,e H nJIaHeThI 06pa30BaJlHCb- . 
H3 ropasen apamasoureacs TyMaHHocTH; no Mepe OXJI8}K,lI.eHHH. npOHC
XOJl.HJIO ee C}KaTHe H YBeJIHlJeHHe CKOpOCTH Bpa19-eUHH. Co spexeaea 
ryaanaocrs npaoopeaa 4>OpMy Jl.HCKa, OT KOTOpOf'O B 9KBaTOpHaJlb
HOH lJaCTO no Mepe B03paCTaHHH L1,eHTp06e}KHOH CHJIhI OT,neJlHJlHCb ra- . 
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.3OBble KOJIbUa (pHC. 7). KOJIHtleCTBO OTAeJIHBWHXCH KOJIeu COOTBeTCT
IJOBaJIO 'IHCJIy nJIaHeT COJIHe'IHOH- SKcTeMbI. KOJIbUa 6b1JIH neycrojlsa
eblMH. Ilocreneaao OHH pa3M~KaJIHCb, -BemeCTBO KOJIeu cryuranocs, 
<CTaHOBHJIOCb KOMnaKTHblM. TaK npoacxonaao sapossneaae nJIaHeT. ,"" 
iIlOA06HblM}{{e o6pa30M JIanJIac 06'bHCHHeT H o6pa30BaHHe cnyTHHKoB 

l1JIaHeT. ,UJIH COJIHua, COrJIaCHO ranorese, HCXOAHblM BeIU.~cTBoM AJIH 
e6pa30BaHHH nOCJIY}{{HJlO uetrrpansaoe cryuteaae TyMaHHOCTH. 

, ....... ;
 

, 

'it'
.P.Kc.7. Pa3BH1'Jre CoJIHeQHOH ~HcTeMhl B COO,,!"Be-rCTBIIH C ranoresof JIanJIaca 

THnOTe3bI!<aHT3H JlanJIaC\a AJIHTeJIbHoe' BpeMH nOJIb30BaJIHCb' 

60JIbWOH nonyJIHpHOCTblO. 3rH rHnOTe3b1 anepsue 06'bHCHHJIH 06pa30' 
BaHHe xpynaaxaarepaansaux TeJI H3 ra30BO-nblJIeBOH MaTepHH,H H3

MeHHJIH cymeCTBOB3BWHHB TO apeua B3rJIHA aa HeH3MeHHOCTb Bee
~eHHoH. C' TO'IKH 3peRHH cOBReMeHHOH HayKH 3TH tHnoTe3b1 HMeroj;; 

cepsesaae He)l.OCTaTKH. COBpeMeHHaH «pH3HKa, aanpaaep; He C'IHTa~ _ 
. e03MOLKHblM )l.JIHTeJIbHOe HaXOLK)l.eHHeB npapone YCToA'IHBblX ra30BbI~~~) 
. t<OJIeu. 06meH31leCTHO, 'ITO ras npa BbI)l.eJIeHHHj KaK npaBHJIO, paccea
eaerca. He HaXOJJ.HT 06'bHCHeHHH aooparnoe apameaae Beaepu, Ypa
'Ha H aeaoropax cnyTHHKoB nJIaHeT. -, , 

Ha caeay paccaorpeaaax rHnOTe3aM nl~HmJIH npyrae, 06'bHCHHIO

utae 06pa30BaHHe IIJIaHeT 83 XOJIO)l.HOii MaTepHH. Ilepsas TaKaH ra

notesa 6b1JIa ony6JIHKOBaHa B 1943 r. CO~TCKHM Y'IeHblM 0.10. IIIMH,lJ.
TO".~ KOTOpblH BbI)l.BHHyJI npe)l.nOJIOLKeHHe, 'ITO nJIaHeTbI CKOH)l.eHCHpO
B8AHCb H3 OTHOCHTeJIbHO XOJIO)l.HOrO ra30BO-nblJIeBOrO 06JI3Ka,H 3Ta 
TO'IKa 3peHHH nOAAepLKHBaeTCH MHorHMH COBpeMeHHblMH accaenoaa-

TeJIHMH (pHC. 8). . . 
,UOCTOHHCTBO FHnOTe3b1 O. 10. IIIMH)l.Ta COCTOHT -B TOM, 'ITO OHa 

06'bHCHHJIa MHOrI.le oco6eHHOCTH CTpoeHHH COJIHe'IHOH CHCTeMbI, 

, 
PHC. 8. Pa38HTHe CoJiHe'l:Hoii: CHCTeMbi B COOTBeTCTBHH C rnnoreaon O. IO. UIMH.D;Ta 

B 'IaCTHOCTH Oppa30BaHHe nJIaHeT 3eMHou rpyrma H naaaer-rarantos, 
3aKoHOMepHocTH yBeJIH'IeHHH paCCTOHHHU MeLK)l.y nJIaHeTaMH H. np. 
Heaocrarxou rHnOTe3b1 HBJIHeTCH Hey6e)l.HTeJIbHOCTb 3aXBaTa COJIH

uex ra30BO-nblJIeBOrO 06JIaKa H, rJIaBHOe, orcyrcrsae npencrasneaaa 

o TOM, KaK 06pa30BaJIOCb COJIHue. B KOTOpOM COCpe)l.OTO'IeHa nO'ITH· 
SCH MaCCa COJIHe'IHOU CHCTeMbI. 

*...... B nHTHAeCHTble rOAbI 6b1JIa ony6JIHKOBaHa ranoreaa H3Be.CTHoro 
. osercxoro aCTpOHOMa B. r. tI>eceHKOBa. KOTOpblH nOAOweJI xpetne

.~., HIO np06JIeMbI CTO'IKH 3peHHH pOJKAeHHH H 3BOJI1OUHH 3Be3A. OR, 
';...... C'IHTaJI, 'ITO COJIlie'IHaH CHCTeMa He HCKJIIO'IeHHe B [aJIaKTHKe, 'ITO 

nnaaerasre CHCTeMhI cytnecrayior H aospyrnpyrax 3Be3A. POLKAeHHe 
COJIHua H nJIaHeT B. r. tI>eceHKoB C'IHTaJI O)l.HOBpeMeHHblM. 3aHCXOA
-iJy.1O MaTepHIO OH npHHHMaJI ynJIOTHeHHoe BOJIOKHO ra30BO-nblJIeBOH 

aHHOCTH. BHa'IaJIe B npe)l.eJIax BOJIOKHa 06pa30BaJIOCb 3Be3AHoe 
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crymeaae - flpOTOCOJIHue. Bsrcrpoe spameane nepeaxaoro COJIHua 

(Ilporocoqaua) He 6JIarOIIpHHTCTBOBaJIO lIpHCOe)l.HgeHHIO OCTaBllIeHC5I 

raaOBO-DhIJIeBOH MaTepHH, H OHa 6bIJIa ortipoureaa OT ueHTpaJIbHOrO 

crYl1J,eHH5I. Hepasaoaepaoe pacnpezteneaae MaTepHH H neperranu 
B lIJIOTHOCTH BhIabIBaJIH lIOHBJIeHHe MeCTHhIX crymeaaa, aa KOTOphIX 

06paaOBaJIHCb lIepBHlfHhIe lIJIaHeThI (lIpOTOlIJIaHeThI) H HX ClIyTHHKH. 

Kax IIOJIaraJI B. f. <l>eceHKoB, IIepBbIM )l.OJI:>KeH 6bIJI 06paaOBaTbC5I 

flJIyTOH, aa HHM - HelITyH H T. )I.. flpOTOlIJIaHeThI ¢OpMHpOBaJIHCb aa 

6eaOlIaCHbIX paCCT05lHHHX, II03TOMy He OKaahIBaJIH CYl1J,eCTBeHHoro 

BJIH5IHH5I npyr aa . )l.pyra. Macca IIepBHlfHhIX lIJIaHeT H COJIHua paa 

B 8-10 lIpeBhIIIIaJIa xaccy cOBpeMeHHoH COJIHelfHOH CHCTeMhI. BHa

qaJIe XHMHlfeCKHH cocras Bel1J,eCTBa MaTepHaJIbHhIX TeJI 6hIJI O)l.HHa

KOBhlM, HO sarex lIOJI. BJIH5IHHeM COJIHelfHOro renna COCTaB 6JIH:>KaH-

IlIHX K COJIHtiy lIJIaHeT HaMeHHJI"C~1. • 

B HaCTOHl1J,ee BpeM5I 0611J,enpHaHaHHoH HBJIHeTCSl ranoresa otipaso
BaHH5I COJIHua H lIJIaHeT aa raaOBO-lIhIJIeBOrO 06JIaKa. MaJIhIe TeJIa

aCTepOHJI.bI, KOMeTbI, MeTeopHTbI - ClfHTalOTC5I OCTaTKaMH KOr)l.a-TO 

CYl1J,eCTBOBaBllIero P051 npoxascyrouaux TeJI, He lIpHHHBIIIHX YlfaCTH~ 

B lIJIaHeT006paaOBaHHH, TaK KaK OHH HaXO)l.HJIHCb B soae, HeJI.OCTylIHoH 

BOaJI.eHCTBHIO CHJI lIpHT5I:>KeHH5I Mapca H IOlIHTepa. ACTepOIfJI.bI H Me

reoparu ClfHTalOTC5I HCXO)l.HhIM MaTepHaJIQM .lIJIaHeT aeMHOH rpYIIlIhI, 

a KOMeTht H MeTeopHbIe lIOTOKH - IIJIaHeT-rHraHToB. OCHOBbIBa5lCb aa 

)l.aHHhIX o . sospacre xereoparos, aeMHhIX ropasrx IIOpOJI. H nymroro 

rpynra (OKOJIO 4,7 MJIpJI.. JIeT), MO:>KHO cneaars BbiBOJI., If TO aCTepOH)I,

aue TeJIa ¢OpMHpOBaJIHCb O)l.HOBpeMeHHO C )l.pyrHMH IIJIaHeTaMH COJI

HelfHOH 'CHCTeMhI. PaaJIHlfH5I B HX IIJIOTHOCTH CBH)l.eTeJIbCTByIOT 0 TOM, 

qTO lIJIaHeThI lIOQ'fpOeHbI as HeO)l.HOpO)l.HOrO MaTepHaJIa. JIyHa, aanpa

Mep, HMeeT IIJIOTHOCTb MeHbllIylO, lfeM lIJIaHeThI ee rpYIIlIhI (3,34r/cM 3 ) , 

qTO cooTBeTCTByeT lIJIOTHOCTH KaMeHHhIX MeTeopHToB, B TO BpeM5I KaK 

M,epKypHH, lIJIOTHOCTb xoroporo ~,59 r/cM 3, CO)l.ep:>KHT MHoro :>KeJIeaa. 

A. fl. BHHOrpa)l.OB cxnraer, qTO ace lIJIaHeThI aesnroro THlIa, 

HCKJIlOlfa51 JIyHy, HMelOT lIJIOTHhIe MeTaJIJIHlfeCKHe HJI.pa :>KeJieaOHHKe

JIeBOrO COCTaBa. K 3TOMy BhIBO)l.y OH npauren aa OCHOBe 3KClIepHMeH

ra. 1(0H)l.eHCHpY51 napu HHKeJI5I H xceneaa B yCJIOBHHX saxyyxa, 08 

lIOJIylfHJI xapaxrepasre )l.JI5I :>KeJIeaHbIX MeTeopHTOB. CIIJIa'BhI - IWMaCUT 
H renur. CJIeJI.OBaTeJIbHO, :>KeJIeaOHHKeJIeBbIe COeJI.HHeHHH MOrJIH Boa

HHKHyTb B lIpOTOlIJIaHeTHOM 06JIaKe. feOXHMHqeCKHe )l.aHHbIe noaso

JIHIOT CqHTaTb, If TO MeTaJIJIHlfeCKHe H)l.pa IIJIaHeT 06paaOBaJIHCb B MO

MeHT ¢OpMHpOBaHH5I IIJIaHeTHhIX crynieaaa. flOHBJIeHHIO H)l.ep npen

llIeCTBOBa~HIIpoueCChI lIepepaClIpe)l.eJIeHHH rrepBHqHOrO Bel1J,eCTBa 

lIpOTOlIJIaHeTHOro 06JIaKa, 06yCJIOBHBllIHe ¢OpMHpOBaHHe )KeJIeaOHHKe

JIeBhIX cryuieaaa, soxpyr KOTOpbIX lIO Mepe YBeJIHlfeHHH lIJIaHeT -IIIJIO 

uapacranae CHJIHKaTHbIX 060JIOlfeK• .lI.aJIee A. fl. BHHOrpa)l.OB naurer: 

«TaKHM 06paaOM JI.aJIbHeHllIaH ..JI.H¢¢epeHuHaUHH seutecraa aeMHOH 

MaHTHH aa 060JIOlfKH IlIJIa na ¢ORe y:>Ke CYl1J,eCTBOBaBillero MeTaJIJIH

qeCKOrO 51)1.pa IIJIaHeThI». 

COBpeMeHHaH KOCMOrOHH5I, OlIHpalOl1J,a5lCH_ aa )l.OCTH:>KeHHH acrpo

HOMHH, reOJIOrHH, reO¢HaHKH, reOXHMHH, KOCMOXHMHH, cxaraer, qTO 

COJIHelfHa51 CHCTeMa BOaHHKJIa as eJI.HHOrO raaOBO-IIbIJIeBOrO 06JIaKa, 

rne Ka)l{)l.a51 lIJIaHeTa H CIIyTHHK ¢OpMHpOBaJIHCb IIyTeM aKKyMyJI5IUHH 

MaTepHaJIbHhIX lfaCTHU soxpyr OlIpe)l.eJIeHHhIX ueHTpOB, nOCJIy.>KHBIlIHX 

aaponuurax» 6Y)l.yl1J,HX nJIaHeT. Hsyseaae COJIHelfHOH CHCTeMhI' IIpO

)l.OJI:>KaeTCH. 

rnaBa III 
•METOAbI H3YYEHioHI KOCMH4ECKOrO npOCTPAHCTBA 

HaH60JIee )l.peBHHH MeTO)l. HaylfeHH5I KOCMHlfeCKoro lIpOCTpaHCT

sa - aCTpOlwMUtteCKUU. Ha lIpOTH:>KeHHH MHorHX CTOJIeTHii C ero lIO

MOl1J,blO aayxanacs KapTHHa MHpOa)l.aHH5I H paaBHBaJIOCb npencraane

HHe 0 6eCKOHelfHOCTH, MaTepHaJIbHOCTH H lIoaHaBaeMOCTH BCeJIeHHoH. 

BOJIbllIOe anasenae JI.JIH liaYlfeHH5I Bel1J,eCTBa saeaeanoro npoac

XO:>KJI.eHHH HMeeT nereoputnua MeTOO, B OCHOBe xoroporo JIe:>KaT HC

CJIe)l.OBaHH5I xaxasecxoro H MHHepaJIbHOrOCocraBa MeTeopHTOB. Han

60.rIee MOJIOJI.hIM, HO BeCbMapeayJIbTaTHBHhIM 51BJI5IeTC5I MeTOO UCC/W
008aflUJl oKpyJlf:alOU{ezo Hac npOCTpaHCT8a C nOMOU{blO cnutnuxoe U 

Mem:nllv,HeTHblX a8TOMaTuttecKUX CTaH~UU. 
ACl'pOHOMHlfeCKHH MeTOJl,. OH lIOHBHJIC5I aa MHoro BeKOB JI.O nanref 

spsr, KOrJI.a oKpy:>KalOI1J,HH MHp lI03HaBaJIC5I lIPOCTbIM cosepuannea. 

HaCTOHI1J,YIO peBOJIIOUHIO B aapoacnaiouteflca aCTpOHOMHH BhI3BaJIO 

COBMel1J,eHHe BH)l.HMOH TIOJIyc¢ephI aeoa C HeBHJI,HMOH ee sacrsio, OHO 

lIOCJIy)l{HJIO OCHOBOH JI.JIH COaJI.aHH5I eeouenrpusecsoa CUCTeMbl uupa 
ApHC1'OTeJIH - flTOJIOMeH (IV B. )1.0 H. 3.), B KOTOpOH 3eMJI5I lIOMel1J,e

HaB UeHTp MHpOaJI.aHHH. Ba)l{HhIM c06hITHeM B aCTpOHOMHH CTaJIa 

CMeHa eeouenrpusua -eenuouenrpussuiu, KOTOpa51 HHaBeJIa 3eMJIIO )1.0 

nOJIO:>KeHHH P5l)I;OBOH lIJIaHeThI COJIHelfHOH CHCTeMbI. 

YTBep:>K)l.eHHe reJIHOueHTpHaMa IIpO)l.OJI:>KaJIOCb HeCKOJIbKO aexos: 

01' Apacrapxa Caxoccxoro (III B. JI.O H. 3.) JI.O HHKOJIa51 1(0IIepHHKa 

(XVI B.). OHO COlIpOBO:>K)l.aJIOCb oacecroneaaon 60pb60H C HHKBHaH

UHeH, OTCTaHBaBllIeH HeHaMeHHOCTb 'OKpY:>KaIOl1J,erO xapa. B 1600 r. 

6hIJI CO:>K:>KeH .lI.)I{0p)l.aHO BpyHO 1'OJIbKO aa TO, If TO yTBep:>KJI.aJI 6ecKo

HelfHOCTb BCeJIeHHOH H IIpe)l.IIOJIaraJI cyl1J,eCTBOBaHHe 6eCqHCJIeHHOrO 

MHO:>KeCTBa MHpOB. O)l.HaKO HayK8 pasaasaaacs. HOBbIe OTKpblTHSl IlIaI' 

aa uraroa paCKphIBaJIH TaHHbI BCeJIeHHoH. B cepeaaae XVII B. faJIH

neo faJIHJIeH BIIepBbIe JI.JIH Ha6JI1oJI.eHHSI He6eCHhIX TeJI HClIOJIbaOBaJI 

spareasnyro Tpy6y, lIOaBOJIHBIIIylO' yBHJI.eTb 60JIbIIIHHCTBO lIJIaHeT COJI

HelfHOH CHCTeMbI H HX cnyTHHKOB. Ilosace 11. KeIIJIep OTKpbIJI aaKOH 

,lI.BH:>KeHHH IIJiaHeT, HblOTOH - aaKOH aceuapnoro THrOTeHH5I. Ha pyoe

:>Ke XVIII H XIX BB. B. I'epurenea 6hIJIH aaJIO:>KeHbI OCHOBhI aBea)l.HO~ 
aCTpoHOMHH, pacxpusurea nepen JIIOJI.bMH MHp 3BeaJI.. 

. COBepllIeHcTBoBaHHe OlITHlfeCKOH TeXHHKH lIOaBOJIHJIO npoaaxayrs 

B TaHHbI BHeraJIaKTHlfeCKHX TyMMaHocTeH, paClIOJIO)l{eHHhIX )l.aJI'i!KO aa 

lIpe)l.eJIaMH nauref faJIaKTHKH. BJIaroJI.ap51 MOI1J,HhIM TeJIeCKOlIaM 6eJIO-

MOJIOlfHbIe naraa TyMMaHocTeH lIpeBpaTHJIHCb B orpoxnue saeanaue 
CHcTeMhI, lIO paaxepax He TOJIbKO He ycrynaroume, HO BO MHorHX CJIy
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xaax npeasnuatoume [aJIaKTHKy. nOCTeneHHO aayxanacs OKpY)KaIO
man 3eMJIIO sacn. BCeJIeHHOH. Ha3BaBHaH BnOCJIe,nCTBHH MeTa
eanaxtuxod. Baaxane MeTaraJIaKTH'Ka CqHTaJIaCb CHCTeMOH CTaU;IiO
HapHOH, nOJIO)KeHHe He6eCHbIX 06beKTOB' B HeH gpe,nCTaBJIHJIOCb 
HeH3MeHHbIM. B 20-e ronu XX CTOJIeTHH 6JIaro,napSi pa60TaM A. A. <l>pH;J.
MaHa H OTKpbITHIO Kp3CHOro CMelJ.{eHHSI 3. Xa66JIa 3TH npMCTaBJIeHHH 
H3MeHHJIHCb. BbIJIO ,nOKa3aHO, 'ITO MeTaraJIaKTHKa - CHC'reMa O,nHO

- ponaas H H30TponHaH (o,nHHaKOBaH no CBOHCTBaM BO scex CBO}lX sac
THX), HeCTaUHOHapHa H COCTOHT H3 raJIaKTHK, pa36eraIOIUHXCH npyr 
OT npyra B cropoast. 

Orpoxaoe saaxeaae ,nJIH HayKH HMeJIa reopas OTHOCHTeJIbHOCTH 
3HHllITeHHa (30-e rop.bI XX B.). 3HHllITeHH CqHTaJI, 'ITO npOCTpaHCTBO 
PI BpeMH He eapeaa» (KaK CqHTaJI HbIOTOH), rne pa3BepTbIBalOTCH qm
3HqeCKHe npoueccu, a caaa SlBJIHIOTCH nenocpencraeaauxa «yqaCTHH
KaMH» 3THX C06IiTHH. 3HaqHTeJIbHbIM co6bITHeM naurero sexa 6bIJIO 
OTKpbITHe B 1965 r. peJIHKTOBOro H3JIYlJeHHH, KOTOpoe npOJIHJIO CHeT 
aa 3BOJIIOUHIO MeTaraJIaKTHKH. 

no xepe H3yqeHHH OKpY)KaIOIUero Hac xapa nepen yqeHbIM~ B03
HHKaJIH see HOBbIe H HOBbIe np06JIeMbI. B pemeane MHOrHX H3 HHX 
3Ha'lHTeJIbHbIH BKJIa,n BHeCJIH ynensre COBeTCKoro COI03a. Bcexysmpy 
H3BeCTHbI HMeHa5I. B. 3eJIb,nOBHqa, I1. C. llIKJIOBCKOro, 10. H. ns. 
pnacxoro, A. B. Cesepnoro, B. A. AM6apUyMHHa' H npyrax ~'OBeTCKHX 

.yseaux, -rpynsr KOTOpblX cnoc06CTBOBaJIH H3yqeI:JHIO 3BOJIIOUHH i-anax-
THK, 3Be3,nHbIX aCCOUHaUHH,' ¢H3HqeCKHX .nponeccoa aa COJIHUe H 
sseanax H T. on. HOBeHllIaH OTeqeCTBeHHaH TeXHHKa cnoc06CTBOBaJIa 
OTKpblTHIO B OKpaHHHbIX 30Hax MeTaraJIaKTHKH MOlJ.{HbIX HCTOqHHKOB 
pa,nHOH3JIyqeHHH }I 06beKTOB rana CBepXraJIaKTHK. B 1976 r. aa KaB
xase ssenea B crpoii KpynHeHllIMH B MHpe TeJIeCKOn BTA C urecra
MeTpoBbIM aepKaJIOM. Teaecxoncaaoacea cnearpaasmsxa npH60paMH, 
cnoc06HbIMH yJIaBJIHBaTb CBeT OT caxsrx ,naJIeKHX CJIa60CBeTHIUHXCH 
3Be3,n, onpenenars XHMHqeCKHH COCTaB 06beKTa H cpenu, yCTaHaBJIH
aars HanpH)KeHHOCTb MarHHTHoro nOJIH H np. TepM03JIeMeHTbI, YCTa- • 

. HaBJIHBaeMbIe B ¢oKyce TeJIeCKOna, n03BOJIHIOT onpeneaars resmepa
rypy saean H nJIaHeT. ITpHMeHHIOTCH )lJISI H3yqeHHH He6eCHblX TeJI n 
pa,nHOTeXHHqeCKHe cpencrsa. C ax nOMoIUbIO, aanpaxep, npoaaaona
JIaCb pa,niiOJIOKaUHH nJIaHeTbI H COJIHua. Pa,nHOJIOKaUHH Beaepu, na
rrpnuep, n03BOJIHJIa YTOqHHTb paCCTOHHH~ ,!I.O nJIaHeTbI, onpeneaars 
nepaon ee BpaIUeHHH, HaytlHTb pensedr. 

BOJIbllIHM ,nOCTH)KeHHeM COBeTCKOH HayKH H TeXHHKH HBHJIOCb BBe
zreaae B CTpOH B 1977 r. icpynaeaurero B MHpe pa,nHOTeJIeCKOna 
PATAH-600 C xpyronua 3epKaJIOM nnaaerpox 576 M. Pa,nHoTeJIeCKOn 
n03HOJIHeT H3yqaTb xaasapu, nyascapu, pa,nHoraJIaKTHKH. YCTaHOBJIeH 
OH aa Ceaepaov KaBK.fI.3e B paaoue CTaHHubI 3eJIeHlJyKcKOfi. 

ACTPOHOMHqeCKHe HCCJIe,nOBaHHH npoBo,n5ITCSI oocepearopsaaa. aa
yqHO-HCCJIe,noBaTeJIbCKHM HHcTHTy.TaMH, yHHBepcHTeT3MH. BOJIbllIIiHCT
BO oecepaaropna pacnOJIO)KeHO B panoaax C iJaH60JIbllIHM KOJIHqeCT- 
BOM COJIHeqHbIX ,nHeH B rony, Crapeamea B HallIeH: crpaae HBJI5leTCH 
nyJIKOBCKaH oocepnaropas noon Jleaaarpancx, nocrpoeaaas B 1839 r. 
BOJIbllIOH H3BeCTHOCTbIO nOJIb3YIOTCH KpbIMcKaH aCTpo<PH3HtIecKaH 

06cepBaTopHH 6JIHa GHM¢epOnOJIH, Bapaxaacxas OKOJIO - Epeaaaa, 
A6acTyMaHcKaH 6JIHa BOp1KOMH. llIHpOKO HaBeCTeH I'ocynapcraeamaa 
aCTpOHOMHtIeCKHH HHCTHTyT HM. Illrepaoepra (MocKBa). 06cepBaTO
pHH senyr Ha6JIIOJJ.eHHe sa raJIaKTHKaMH, 3BeaJJ.aMH, nJIaHeTaMH, yxacr
BYIOT B npoaenenaa KOCMHqeCKHX 3KcnepHMeHTOB. 

Harepecncaurea np06JIeMOii aCTpOHOMHH HBJIHIOTCH nOMCKH BHe
3eMHblX UHBHJIHaaUHH. O,nHH HCCJIe.o;OBareJIH ~qHraIOT )KH3Hb aa 3eM
JIe HBJIeHHeM HCKJIIOqHTeJIbHblM, .xapaarepaua TOJIbKO JJ.JIH aaureii 
nJIaHeTbI, npyrae npenncaaraior, tITO 3BeaJJ.bI- CCOJlHua» npyrux naa
HeTHbIX CHCTeM, aa KOTOpbIX T3K)Ke BOaMO)KHa )KH3Hb. C ueJIbIO 06Ha
pY)KeHHH. BHeaeMHbIX UHBHJIHaaUHH aaxarsr 3KcnepHMeHTbI no ycra
HOBJIeHHIO CBH3H C .o;pyrHMH MHpaMH. B HOH6pe 1974 r. C300-MeTpoBoro 
paJJ.Ho-TeJIeCKOna B HY3pro-PHKo 6bIJIO OrnpaBJIeHO BKOCMOC nep
soe paJJ.Ho-nOCJIaHHe. CHrRaJI nepenaa B CTOpOHy uraposoro cxon
JIeHHH. B C03se3.o;HH I'epxyxeca. 06paTHbIH OTBeT na nOCJIaHHe MO)Ket 
nocrynars npaxepno sepes 48 TbIC. aer. 

C HaqaJIOM KOCMHqeCKOH spu saaxeaae acrpoaoaasecxoq HayKH 
B03pOCJIO. 3TOMy cnoc06CTBOBaJIH TOqHbIe aCTpOHOMHqeCKHe nasene
HHH aerareasmax.armaparos na 06beKTh1: JlyHy, Mapc, Benepy H JJ.p. 
, MereopHTHblH MeTO,lJ,. MeTeopHTbI rrpeJJ.CT8B.JIHIOT OOJIbllIOH narepec 

,nJIH HayKH. C HX nOMOIUblO H3YtIaIOT BeIUeCTBeHHbIH COCTaB COJIHeq
HOH CHCTeMbI H rrpoueccu ee ·o6pa30BaHHH. KaR, nOKaaaJIH HCCJIe,no-. 
uaHHH,MeTeopHTbI COCTOHi npeHMYIUeCTBeHHO aa rex -sce MHHepaJIOB, 
'ITO H ropnue noponu 3eMHOR KOpbI. B HX COCTaBe o6Hapy)KeHbI rpa
'!inT, caxoponaoe )KeJIe30, CyJIb¢HJJ.bI, OKHCJIbI, Kap60HaTbI, ¢oc¢aTbI 
H np, Becsxa pacnpocrpaaeasr B xereoparax HHKeJIeBOe aceaeao, OJIH. 
BHH, napoxceau. ECTb MHHepaJIbI, aexapaxrepnae JJ.JIH aeMHOR KOpbI. 
3TO ,no6peJIHT FeS· CrZS3, JIaBpeHCHT FeC1 2 H JJ.p. 

no ,naHHbIM A. E. <l>epcMaHa, B cpenaex B xereoparax COJJ.ep)KHT
C51: Fe-37,04%, 0-28,56, Mg-ll,03, Si-14,47%. Ha ,nOJIIO HH
KeJISI, K06aJIbTa, KaJIHH, KaJIbUHH, aJIIOMHHHH, HaTpHH H neaoropux 
JJ.pyrHx 3JIeMeHTOB npHxo,nHTCH eJJ.HHHUbI H JJ.eCHTbIe .o;OJIH npoueHTa. 
A. n. BHHorpaJJ.dB, HCCJIe,noBaBllIHH XHMHqeCKHH 'COCiaB )KeJIe3HbIX 
MeTeopHTOB, orxexaer, 'ITO .o;JIH CHJJ.epHTOB xapakrepnsr npHMeCH HH

.' 
t KeJI51, nJIaTHHOH,nOB, Ko6aJIbTa, 30JIOTa, MOJIH6JJ.eHa, raJIHH, repxanas 

H np. THTaH, BaHa,nHH, xapraaeu npnl.:yTCTByIOT B neaaavarensaux 
KOJIHqeCTBax. ConOCTaBJIeHHe MHHepaJIbHOrO H XHMHqeCKOrOCOCTaBa 

i MeTeopHTOB H npyrax TeJI COJIHeqHOH CHCTeM'bI CBHJJ.eTeJIbCTByeT 0 TOM, 
'ITO MaTepHH COJIHeqHOH CHCTeMbI e.o;HH3. 

. HCCJle.o;OSaHHe KocMHlfeCKoro npOCTPaHCTBa.c nOMOUU>1O cnYTHHKOB 
H Me.iKJlJlaHeTHbiX aBTOMaTHlfeCKHx CTaHn"H. nep'BhIH: COBeTCKHff HCKyC
CTBeHHbIH cnYTHHK 3eMJIH, aanYIUeHHbIH B oKTH6pe 1957 L, nOJIO)KHJI 
HaqaJIO H3yqeHHIO KOCMoca C nOMoIUbIO JIeTareJIbHbIX annaparoa, 
BCJIe,.'J, aa nepssra cnyTHHKOM6bIJIH 3anYIUeHbI cnYTHHKH C )KHBOT
HbIMH na 60pTy, a B snaape 1959 r. - Me)KnJIaHeTHaH aBTOMaTHqe

)	 CKaSi CTaHuHH «JIYHa-l». C 1961 r. aa Op6HTy soxpyr 3eMJIH CTaJIH 
BbIXO;J.Hib TH)KeJIble cnYTHHKH, sanycx KOTOpbIX 3aBepllIHJICSI nOJIeTOM 
nepaoro B MHpe naaorapyexoro Kopa6JIH ,c tIeJIOBeKOM aa 60pry. 
Bees MHp ySHaJI HMH, nepaoro KOCMOHaBTa 10. A. I'arapaaa, COBrp
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urasmero CBOH 6ecnpHMepHbIH nOJIeT 12 anpens 1961 r. He npOIIIJIO 
H Tpex JIeT, KaK aa optiare nOSlBHJIHCb MHorOMeCTHbIe KOCMfIqeCKlle 
Kopa6JIH rana «Bocxon» H «COI03». OrpoMHyID pariory no HCCJIeLl.O
BaHHID KOCMlpleCKoro npOCTpaHCTBa np0Ll.OJI:>KaIDT cnYTHHKH cepna 
«KOCMOC». C HX nOMOIlJ,bIOH3yqaIOT arvocrpepy H MarHHTHoe nOJIe 
3eMJIH, peIIIaIDT Hap0Ll.HOX03S1HcTBeHHble aanaxa, Ll.JISI yrosaenna reo
neaasecxax xapr npOBOLl.HTCSI <poTorpa<pHpoBaHHe noaepxaocrn 3eMJIH, 
BeJI.yTcSI reOJIOrHqeCKHe HCCJIe.n.OBaHHSI, oCYIlJ,eCTBmIIOTcSI na 60JIbIIIHe 
paccrosaaa panao- H TeJIeBH3HOHHhIe nepenasa, npoBo.n.HTCSI passen
xa noroaa, 3ro Ll.aJIeKO He nOJIHbIH nepesens HCCJIe.n.OBaHHH, npOBO
Ll.HMbIX HCKyccTBeHHbIMHcnyTHHKaMf:\ 3eMJIH. BOJIee IIIHPOKHH nepe
tteHb HCCJIe.n.oBaHHH oCYIlJ,eCTBJISleTCSI 9KHna:>KaMH KOCMOHaBTOB, BbI
nOJIHSlIOIlJ,HMH pa60TbI aa Op6HTaJIbHbIX CTaHII,HSlx rana «CaJIloT». 

Me:>KnJIaHeTHbIe noneru B COBeTCKOM COI03e OTKpbIJIH Me:>KnJIa
HeTHbIe aBTOMaTHqeCKHe CTaHI.J;IUI cepaa «JIyHa», «Mapc», «Beaepa», 
Me:>KnJIaHeTHbIe CTaHII,HH THna «JIyHa» peIIIHJIH p5.i.n. CJIO:>KHbIX nays
HbIX aanan. I1MH .crpororpatpapcaaaa oriparaas nosepxnocrs JIYHbI, 
B3S1TbI npooa ayaaoro rpyara, nonyxeaa HH<p0pMaII,HSI 0 <pH3HKO-XIIMII
qeCKOH Xap"3.KTepIICTHKe nJIaHeTbI. B aMepHKaHcKHx sxcnepaxenrax 
6bIJIH HcnO.'1b30BaHbI KOCMHqeCKHe Kopaomi C~PHH «Peaaaacep», «Cep
BeAop»,«Op6HTep», «AnOJIJIOH». 

B HIOHe 1969 r. npOH3IIIJIO npHJIyHeHHe KaoHHbI C qeJIOBeKOM Ha 
60pTy. OepBbIM cTynHJI na nosepxaocrs JIYHbI aCTpoHaBT HeHJI 
ApMCTpOHI'. COBeTCKaSi nayxa peIIIHJIa sonpocsr Ll.JIHTeJIbHbIX HCCJIeLl.O
BaHHH JIyHbI no-npyrosry. B aoatipe 1970 r. «JIyHa-17» .n.OCTaBHJIa 
H orrycrana na JiyHHyID noaepxnocrs aBTOMaTHqecKYID CaMOxOLl.HYIO 
CTaHII,HIO «Jlyaoxon-I», a B snaape 1973 t. ryaa :>Ke ObIJI Ll.OCTaBJIeH 
«Jlynoxon-Z». JIyHOXOLl.bI B reseane MHorHX MeCSlI.J;eB npOBOLl.HJIH KOM
IIJIeKCHbIe HCCJIeLl.OBaHHSI JIyHHOH noaepxaocrn. 113yqeHHID no,n;JIe)KaJIH 
peasetp, reononorecxae crpyxrypa, MarHHTHoe nOJIe, rexneparypuua 
pe)KHM ,H npyrae OO'beKTbI H SlBJIeHHSI. OTOOp nynnoro rpyara H Ll.0
CTaBKa ero aa 3eMJIIO npoH3Bo.rr.HJIHCb aBTOMaTHtIeCKHMH 'nocano-rau
MH armaparasra, cHa6:>KeHHbIMH yCTaHoBKaMH Ll.JISI oypeHHSI HerJIYOO
KHX CKBa:>KHH. KaK nOKa3aJIH HCCJIe.rr.OBaHHSI, OJIarOnpHSITHble yCJIOBHSI 
.rr.JISI OOHTaH:rISi :>KHBbIX opraHH3MOB aa JIyHe OTCyTCTByIDT. C TOqKH 
speHHSI HayKH, JIyHa - npexpacaua nOJIHrOH, C xoroporo MO:>KHO sec
TH aCTpOHOMHqeCKHe HaOJIIOLl.eHHSI, naaars .rr.JIHTeJIbHbIe nporH03bI no
ronu aa 3eMJIe H peurart, xnorne npaxrasecxne aanana. 

<l>eJ3paJIb 1961 I'. BOIIIeJI B H,CTOpHID KaK MeCSlII, crapra nepaoa 
Me)KIIJIaHeTHD4f 'CTaHI.J;HH acropoay Beaepsr. Me:>KnJIaHeTHble CTaHII,HH 
rana «Beaepa» n03BOJIHJI}4 cdiororpatpapoaars nnanery C OJIH3KOro 
paccrosaaa, nOJIyqHTb CBe.n.eHHSI 0 tflH3HqeCKHx.CBoHcTBax araocdiepu 
H <poTOrpa<PHH aeaepaaacxoa noaepxaocra. Ha OLl.HOH H3 TaKHX <pOTO
rpa<pHH, nOJIyqeHHbIX B 1975 1'., aanen yqaCTOK rsepnoa II"OBepXHOcTH 
Beaepu, nOKpbITblH OOJIOMKaMH He60JIbIIIHX ~aMHeH. TaK 6bIJIa npa
orxpsrra TaHHa TBepLl.OH Beaepu, cKpbIBaIOIlJ,eHCSI sa 'MOIlJ,HOH otinas
HOCTbIO. 

HaqaJIOM HCCJIeLl.OBa.HHH Mapca MO:>KHO CqHTaTb naryeanycsa 
nepaoa Me)KnJIaHeTHOH aBTOMaTHlJeCKOA CTaHII,HH «Map~- b (HOSIOph 

3a 

1961 1'.). 3a HHM nOCJIe.rr.OBaJIH sanycxn cepna Me:>KnJIaHeTHbIX CTaH
I.J;HH rana «Mapc:. H ajaepaxaacxax «MapHHep». I1MH ObIJIH OTCHSlTbI 
H nepenaasr aa 3eMJIIO MHOrOqHCJIeHHbIe<pororpa<pHH xapcaancsof 
noaepxaocra, nposeneaa HCCJIe.rr.OB;l.HHSI MapcHaHcKoH aTMoc<pepbI. 
C nOMOIlJ,bIO cnycxaexax armaparon OCYIlJ,eCTBJIeHbI 9KcnepHMeHTbI no 
otiaapyxcenaio LKH3HH na Mapce H H3yqeHHID <pH3HKO-XHMHqeCKHX 
CBOHCTB rpyara. I1ccJIeLl.oBaHHSI Mapca npOLl.OJI:>KaIOTCSI. , 

B COOTBeTCTBHH C axepnxaucxoa nporpaxaoa KOCMHqeCKHX HCCJIe
.n.oBaHHH B 1972-1973 r. B CTOpOHy Ll.aJIeKHX nJIaHeT COJIHeqHOii CH
CTeMbI -lOnHTepa, Carypna H np. - cTapTOBaJIH KOCMHqeCKHe 30H.rr.bI 
cepna «MapHHep», «flaoaep», «BoSlLJ::>Kep». «OHoHep-10» H «OHO
Hep-II» B 1974 r . .rr.OCTHrJIH IOnHTepa. COBepIIIHB OOJIeT nJIaHeTbI, OHH 
nepeLl.aJIH CBeLl.eHIISI 0 MarHHTHOM nOJIe H nOSlce pa.rr.HalI,HH IOnHTepa. 
B xapre 1976 I'. «OHOHep-10» nepecex Op6HTy Carypna, a «OHO
Hep-1I» cOBepIIIHJI ero OOJIeT. HeCKOJIbKO n03:>Ke (MapT 1979 1'.) OOJIeT 
nJIaHeTbI cOBepIIIHJIH nse Me:>KnJIaHeTHbIeCTaHI.J;HM THna <Boanxcep», 
nepenaanrne aa 3eMJIIO HH<popMaI.J;HIO 0 cnYTHHKa~ H noaepxnocra 
IOnHTepa. B 1979 I'. «OHoHep-10» .rr.OCTHr OPOHTbI YpaHa, a B 1987 r, 
OH Ll.OJI)KeH .rr.OCTHlJb OPOHTbI OJIyToHa. 

C Ka:>KLJ:bIM rOLl.OM qeJIOBeK ace fJIy6:>Ke nponaxaer B KOCMOC, 
illTypM KOCMoca npo,LI;OJI:>KaeTcSI. 
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Pa3Aen II 

06llJ,\.1E CBEAEH\.1Sl 0 3EMJlE 

rna B a IV
 
a>OPMA "1 PA3MEPbl 3EMJ1"1.·3EMHAJl nOBEPXHOCTb
 

Coaepuias BpameHHe soxpyr CBoeH OCH, 3eMJIH' o.n:HOBpeMeHHO 
06pamaeTCH sospyr Conaua, a 'BMeCTe C HHM BOKPyr ueurpa faJIaK
THKH. 06pameHHe aoxpyr COJIHUa npoHCXO.D.HT no 3JIJIHTITHtIe
CI~OH, 6;7IH3KOH K xpyrosof optiare C nepnonox 365, 2564 3Be3.n:HbIX 
CyTOK. HaH60JIee naaesas TOtIKa opOHTbl ynaneaa 01' COJlHua aa

HHH 
paccrosuae 152 MJIH. KM, HaH60JIee 6JIH,KaH -147 MJIlt. KM. Cpe.n:
CKOpOCTb .n:BHLKeHHH noop6HTe 29,76 KM/C. BpameHHe soxpyr cnoefi 
OCH 3eMJIH COBepwaeT aa 23 tI 56 MHH 4,0905 c. 

TmaTeJIbHbIe Ha6JIlO.n:eHHH H pacsera nOKa3aJIH, tITO CKOpOCTb 
BpameHHH 3eMJIH nepHo.n:HtIeCKH MeH51eTCH. TaK, C 1955 no 1972 r. 
naura nnaaera HeCKOJIbKO 3aMe.n:JIHJIa csoe BpameHHe, n03TOMY CYTKH 
CTaJIH .n:.lIHHHee aa 0,00013 c. HatIijHaH C 1972 r., 3eMJIH HeCKOJIbKO 
y~KOpHJIa BpameHHe. 'MeHHeTcH CKOpOCTb BpameHHH H B TetIeHHe rona, 
MHHHMaJIbHoH OHa 6bIBaeT B anpeae H HOSl6pe, MaKCHMaJIbHOH
B KOHue HHBapH H HlOJI51. TOtIKa, pacnOJ{Q~eHHaH Ha3KBaTope, aa CyT
KH npo~o.n:HT paccrosnae 40075,7 KM, nsaraacs co CKOpOCTblO OKOJIO 
1670 KM/tI. OCb BpameHHH 3eMJIH Ha'KJIOHeHa K nJIOCKOCTH Op6HTbI nOJI 
yrJIOM 66° 33' 15,211• YroJI HaKJIOHa H3MeHtIHB. KaLK.n:bIe 1~ JIeT, 01'· 
KJIOHHHCb OT nepBOHatIaJIbHoro nOJIOLKeHHH, OCb onacusaer B npo
cTpaHcTBeKoHyC. Taxoe paCKatIHBaHHe OCH Ha3BaJIH HYTa~ueU. MeHK
eTCH OTHOCHTeJIbHO OCH BpameHHH H noJIOLKeHHe 3eMJIH. 06 3TOM 
cBH.n:eTeJIbCTBYlOT nepeMemeHHH reoqia<l>HtIeCKHX nOJIlOCOB. 

Ha .n:BHLKeHHe aamea nnaaeru, B .TOM tIHCJIe H aa CKOpOCTb ee 
BpameHHH, OKa3bIBalOT BJIHHHHe CHJIbI npHTHLKeHHH JlyHbI H COJIHua. 
O.n:HoBpeMeHHo OHH BbI3bIBaIqT o6pa30BaHHe oKeaHCKHX npHJIHBOB, 01'
JIHBOB i~ TBepAbIX npHJIHBHbIX BOJIH, aeI1pepbIBHo nepeMemalOmHXCH no 

TeJIy 3eMJIH. .
c()opMa H pa3Mepbl 3eM.lIH. Ilepsue npeACTa~3JIeHH5I 0 <l>opMe 3eMJIH 

HatIaJIH CKJIa.n:bIBaThCH 3a.n:OJIrO A'O HaweH 3pbl. .Cyura, oKpy>KeHHaH 
MopeM, KpyrJIaH JIHHHH ropH30HTa H .n:pyrHe Ha6JIlO.n:eHHH cnocoocrso
BaJIH nOHBJIeHHlO npe.n:cTaBJIeHHH 0 JJ.HcKo06pa3lJOR <l>opMe 3eMJIH. 
nepewarHyTb aa npe.n:eJIbI 3THX npe.n:cTaBJIeHHH aa paanux sranax 
pa3BHTHH' tIeJIOBetIeCKOPO o6meCTBa He npe.n:CTaBJIHJIOCb B03MOLKHbIM. 
MblCJIb 0 wapoo6pa3HOH <l>opMe 3e:MJIH BnepBbIe B03HHKJIa y Ilarparo
pa (IV B. .n:Q H. 3.), a HecKOJIbKO n03LKe ee nOATBep.n:HJI ApHCTOTeJIb 
(IV B• no H. 3.). IlepBbIH OCHOBbIBaJICH' B CBOHX yrBep>K.n:eHHHX aa 

paCtIeTHbIX, BTOPOH - aa Ha6JIlO.n:eHHHX JIYHHbIX'3aTMeHHH, BO BpeMH 
KOTOpblX MOLKHO 6h1JIO aaners aa JIyHe xpyrJIylO reas 3eMJIH. D.aJIb
HeHwee H3ytIeHHe <l>HrypbI 3eMJIH 6bIJIO HanpaBJIeHO B CTOpOHy ee 
yTOtIHeHHH. I'eorpaaasecxae H3MepeHHH, aasarue eme B XVII B., JIOKa
3aJIH, tITO panayc B paaoae nOJIlOCOB pasea 6356,8 KM, a B 06JIaCTH 
sxsaropa - 6378,2 KM. Pa3HHua MeLK.n:y panaycaxn, XOTH H aesaaua
TeJIbHaH C TOtIKH 3peHHH paaxepoa nJIaHeTbI (scero 21,4 KM), CBH.n:e
TeJIbCTBOBaJIa, tITO rparypa 3eMJIH He H.n:eaJIbHbIH, a CIIJIIOCHYTblH 
y nOJIlOCOB map. CnJIlOCHYTOCTb 06'bHCHHJIaCb apauieaaex 3eMJIH, B pe
3YJIbTaTe xoroporo UeHTp06e)KHaH CHJIa paCTHHY./Ia ,ee B 06JIaCTH 
sxaaropa H CLKaJIa CO CTOpOHbI nOJIlOCOB. BeJIHtIHHa CLKaTHH a COCTa-

I 
'BHJIa: a = 298,3: Cnmocuyras <l>opMa 3eMJI.H nOJIytIHJIa aaaaaaae 

s.asuncouda epauienust. TmaTeJIbHbI~ H3MepeHHH, npoaeneaasre B 30
40-x ronax cOBeTcKHMH reonesacraxa <1>. H. Kpacoacxax H A. A. 1:130
TOBblM nOKa3aJIH, tITO 3eMJIH HeCKOJIbKO CnJIlOcHyTa H B 06JIaCTH 3KBa
Topa.TaK pO.n:HJIOCb npencraaneane 0 TpeXOCHOM snnuncouiie epatue
nus. D.JIH ynpomeuas paCtIeTOB B npaxraxe npHHHT 31lllUnCOUO epa
U{eHUR KpCCCOBCKoeo. 

HeCKOJIbKO HHOH nonxon K H3ytIeHHlO -<I>OpMbI 3eMJIH, OCHOBaHHWH 
aa H3MepeHHSlX CHJIbI THLKeCTH, BIIeJI B aayxy JIHc1HHr B 1873 r. [.10 
ero upe.n:JIOLKeHHlO ypoaeaayroinoaepxuocrs, nciony :nepnennaxyaap
ayro K HanpaBJIeHHlO CHJIbI THLKecTH, CTaJIH aaasraars eeouoou. TIo 
cOBpeMeHHbIM npe.n:cTaBJIeHHHM, aa noaepxnocrs reoaaa MOLKHO npn
HHTb JIOBepXHocTb OKeaHOB, npo.n:OJILKeHHYlO non MaTepHKaMH H na
XO.n:HlUYlOCH B COCT05lHHIf HOKOH. Ilosepxaocn, reonna He cosnanaer 
C nOBepXHOCTblO KaMeHHOH 060JIOtIKIf 3eMJIH' H HBJIHeTCH aecosepmea-' 
HOll, onaaxo ee IfCnOJIb3YlOT npa reoneaaxecxax paoorax, H3MepHH IIQ 

OTHomeHHlO K HeM OTMeTKH nosepxaocra CYUlH H rJIy6HHbI )l.Ha oxea-
HOB. - . 

HH onna H3 asnue Ha3.BaHHbIX qJOPM TOtIHO He cosnanaer C <l>Ifry
POM 3eMJIH, n03TOMY nOJIb3YlOTCH aexoropon CTaH.n:apTHOH <l>OpMOH 
3eMJIH, onpeneaaexoa 60JIbIIIOH noayocsio, CLKaTIfeM If cosoxynaocrsro 

. K03¢<I>HUHeHTOB, ytIHTblBalOmIfX OTKJIOHeHHH <l>HrYPbI 3eMJIIf 01' 3JI
aancoaaa BpaJ.iI.eHHH. Ha OCHOBe reo<l>H3HtIeCKHX ll.3MepeHIfll 6blJIlI 
paCCtIHTaHbI .n:JiHHa xepnnaaaa - 40025 KM, BeJIHtIHHa zryra rpanyca-e
111109711 M aa urapore 45°, onpene.neasr naomans- 'noaepxaocrn 
3eM.'lH - 510 MJIH. KM2 H ee06'beM - 1 083204 MJIH. KM3. . 

Iloaepxnoen, 3eMJlH. B'OJIbWBH tIaCTb- 70,8 %. nosepxnocrn 3eMJIH 
noxpsrra BO.n:OH, OCTaJIbHaH ~ xacrs - 29,2% npaxonarca aa cyury. 
Bonnaa nOBepxHocTb, HJI1i MUpOBOU OKeaH, paaneaeaa MaTepHK,H1H 
aa tIeTblpe cooeinaioumxca Me)l{.n:y C060M oxeana: Tuxuu, Arnanruue
CKUU, HHaUUCKUU H CeBepHblU Jleiioeursui, HJIH ApKTU'leCKuu. Ma
TepHKoB urecrs - EBpoa3uaTCKuu, Ceeepoauepuxancxuu, 10000HoaMe~ 
pUKaHcKuU, A fjJpuKaHcKuii., Aecrpanuacxua U AHTapKTUtteCKuu. Cpe
.n:If BOp: .(\1HpoBoro oxeaaa paaopocaasr OKeaHHtIeCKlIe OCTpOBa. MaTe
pnxa HMelOT aenpaaaasayto <l>OpMy. Y aexoropux OHa 6JIH3Ka K rpex
yroasuoa. Cpe.n:HHH BhICOTa MaTepIfKOB OTHOCHTeJIbHO ypOBHH MOIuI 
850 M, a Cpe.n:HHH rayoaaaoxeaaa 3800 M (Ta6JI. 2). HaH60JIee BhICO
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Ka51 TOlIKa sexaoro mapa HaXO,ll.HTC5I B fHMaJIa5lX (eopa J],OICOltW/lYHe
sea, BbICOTa 8884), HaHOOJIee HH3Ka5l- B THXOM oxeaae (MapuaHclwR 
enaouna, r."yoHHa 11022 M). Pa3HHua Me*,lI.y caMOH BblCOKOH H ca

MOH HH3KOH TOlIKaMH nonepxnocrn OKOJIO 20000 M. 
MaTepHKH aa 3eMJIe paCIIOJIo*eHbI aepaaaosrepao. BOJIbllIaH HX 

xacrs pa3MelI.l.eHa B Ceaepaox Ii BOCTOlIHOM nonyurapasx, PeJIbe<p 
IIOBepXHocTH aCHMMeTpnlI'eH. 3TO OOb5lCH5IeTC5I TeM, lITO HaHOOJIee 
nucoxononnarue ropaue yxacrxa OObI'IHO pacnOJIo*eHbI B xpaeaux 

TallJlHu.a 2. Pa:JMepbl MaTepHKoB H OKeaHOB 
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llaCT5IX KOHTHHeHTOB HJIH BOJIH3HHHX. POBHbIe yxacrxa CYllIH co cpen
HHMH OTMeTKaMH 200 M Ha3bIBalOT paenunauu. PaBHHHbI pacncnoace

HbI KaK B xpaeaux, TaK H B ueHTpaJIbHbIX lIaCTHX KOHTHHeHTOB. OHH 
3aHHMalOT OKOJIO 20% nnouiana CYllIH. BOJIee nonnarsre ynacrxa 
C OTMeTKaMH AO 1000 H Ha3bIBalOT n/lOClWeOpbfllrtp. OHH nOKpbIBalOT 

OOJIee nOJIOBHHbI cyma (OKOJIO 53% ee IIJIOlI.l.a,ll.H) H npe,ll;CTaBJI5IIOT 
coooH XOJIMHCTble yxacrxa IIOBepXHocTH, COlIeTalOlI.I.HeC5I C OT,lI.eJIbHbl
MH ropasrxa MaccHBaMH. HaHOOJIee' BbICOKHe, JIHHeHHO-BbIT5IHYTble 

nOll;HHTH5I Ha3bIBalO.T eopnuscu xpetirauu, a HX COlIeTaHHH - eopnuwu 
noscauu. 3eMHoH map OlI05lCbIBalOT TpH ropnsrxnosca. ,UBa H3 HHX 

BbIT5IHYTbI B MepHll;HOHaJIbHOM HanpaBJIeHHH H O,ll.lfH B WHpOTHOM. Me
pHll;HOHaJIbHbIe ropaue II05lca HMeHylOT TUXOOKeaHcKuMu. Oll;HH U3 
HHX rrpoxonnr no aananaouy nooepe*blO Taxoro oxeaaa, ll;pyroH
no' BOCTOlIHOMy. 3anaaHOTUXOOKeaHCKUU eopnuu nose BKJIlOlIaeT ropsr 

4yKOTKH, KypHJIbCKHX OGTPOBOB, CaXaJIHHa, 5!noHHH H ap. BnJIOTb no 
ABCTpaJIHHCKHX Kopnansep. BOCTOtiHOTUXOOKeaHCKUU none OXBaTbIBa

er ropaue coopyacenaa KOp,ll.HJIbep CeBepHOH H lO*HOH AMep!IKII. 
IIIHpOTHbIH ropuan IIOHC - CpeaU3eMfj.O,UOpCKUU, HalIHHaeTCH ropasm 

ATJIaCa (Cesepaaa Aqrpnxa) H np0,ll.OJI*aeTCH na BOCTOK, 3aXB3.TbI
aaer ropaue uena Ilapeaees, AJIbnbI, AneHHHHbI, BaJIKaHbI, Kapnaru, 
KPbIM, KaBKa3, Ilaxap, fHMaJIaH H np0,ll.OJI*aeTCH Jl,0 MaJIaHcKoro 

apxaneaara. Fcpnue CHCTeMbI MepHll;HOHaJIbHOrO HanpaBJIeHHH pacno
JIaraIOTCH, KaK npaBHJIO, B xpaesstx lIaCTHX KOHTHHeHTOB. 

4aCTH OKeaHOB, anasascs B cyuiy, oopasyror MOpR. H sanueu. Mo:' 
pa, HMelOlI.I.He urapoxyro CB5I3b C OKeaHOM, naasrsaror enetunuuu (MO
pe JIanTeBbIX,BapeHueBO, 5!IIOHCKOe H np.). Mop5l, rayooxo B,lI.alOlI.I.He
CH B CYllIY H IIOlITH nOJIHOCTblO oxpyxceunsre eto, HCl3bIBalOT 8Hyrpep.
llUMU (Cpenasexnoe, BaJITHHq<:oe,. Kpacnoe H np.), Xapaxrep CO'IJIe
HeHHH CYllIH H oxeana He sesne O,ll.HHaKOB. Bepera KOHTHHeHTOB, 
OMbIBaeMbIX BOll;aMH Taxoro oxeana, OOpbIBHCTbI. K HHM IIO,ll.XO,ll.HT rop
asre coopY2KeHH5I IIP0ll;OJIbHOrO HanpaBJIeHHH. Y oeperOB pa3BHTbI 
octpoenue ayeu, B,lI.OJIb KOTOpblX aepenso npoCTHpalO)'C5I 2/ly6oKue, 
OKeaHUtieCKUe enaiiunu. 3TOT THII COlIJIeHeilHH IIOJIylIHJI Ha3BaHHe 
Tuxooxeaucsoeo. COBepllIeHHO HHOH xapaxrep CO'IJIeHeHHH lfMeeT cyura 
C ATJIaHTU'IeCKHM oxeaaov: Bepera aaecs name nonorue, cyuta nOCTe

IIeHHO norpyxcaerca rnon yposeas oxeaaa, oopaaya urapoxyio 30Hy 
MeJIKOBO,Ll,b5l. AT/laHTUtieCKUU' Tun cownenenun llIHpOKO pacnpocrpanea 

aa noriepexcsax ATJIaHTH'IeCKOrO, I1H,lI.HHCKoro Ii Ceaepnoro JIenos11-. 

Toro OKeaHOB. 
- Otceanuuecxoe aHO B OTJIH'IHe OT CYllIH 60JIee cHMMeTpH'IHO H 

HMeeT MeHee CJIO*HbIH peJIbeep. B aacrosutee BpeMH 6JIarOll;apH HHTeH
CHBHbIM oxeaaorparpasecxaa HCCJIell;OBaHllHM COCTaBJIeHbI xaprts ,lI.Ha 

scex oxeanos. B, crpoenaa oxeaaaxecxoro nna BbIll;eJIHIOT cnenyrounre 
3JIeMeHTbI peaseqia: tue/lbcjJ (aarJI. «llIeJIb<p» - nOJIKa, MeJIb) , KOHTU~ 
nenrasonsu: C~/lOH, /lOOICe MUpOB020 oreana, 2/ly6oKo80aHbte acesotia 
U cpeiiunnue oxeanuuecxue xpetiru. 

rnaBa V 
CTPOEHHE 3EMJlH 

3eMHOH llIap He onnoponea IIO csoexy cocrany H CTpoeHHIO. B raep
ll;OM TeJIe, 3eMJIH BbIll;eJI5IIOT TpH enurpenuue 060JWllKU: uearpans

ayto - flap-O, npOMe*YTO'IHYIO - M.aHTUlO H HapY*HYIO ---:- seMHylO KOP!l 
(pHC. 9). Kaueaaoe TeJIO nJIaHeTbI oxpyzceuo B03ll;YllIHOH, aonnon 
060JIO'IKaMH H OOOJIO'IKOH :>KH3HH, COOTBeTCTBeHHO Ha3bIBaeMbIMIf 
arsocdiepoa, euiipocdrepoa U tiuoctbepou. 3TH OOOJIO'IKH Ha3bIBa1OT. 

8HetuHUMU. KaK BHyTpeHHHe, TaK H BHellIHHe OOOJIOlIKH OO'be,ll.HHHIOT 
non OOlI.l.HM Ha3BaHHeM eeoabep 3elrt/lu. 

HCTOpH5I lf3y'IeHHH aayrpeanero CTpoeHH~3eMJIH HaC'IHTbIBaeT He
CKOJIbKO CTOJIeTHH H TeCHo CBH3aHa I~ pa3BHTHeM npell;CTaBJIeHHH 
o IIPOHcxo*ll;eHHH COJIHe'IHOH CHCTeMbI. 'uOJIroe BpeMH CYlI.l.eCTBOBaJIO 

yoe*ll;eHHe,· 'ITO 3eMJIH - orHeHHbfH urap, O'::TbIBllI!iH CHapY*M, HO 
BHyTpH 3anOJIHeHHbV'i paCnJIaBOM. Taxoe npennoxoaceane OCHOBbIBa
JIOCb aa rHIIOTe3ai~ KaHTa - JIanJIa~. yrnepscnaanmx IIepBHlIHoe 
ropnnee COCT05IHHe 3eMJIH, H nO;I.KpenJI5I.J:IOcb HBJIeHH51MH ByJIKaHH3Ma. 

B KOHue XIX B., xorna aa CJ1Y*OY reOJ[OrHH npHllIJII1 reO<pH3H'IeCKHe
MeTOll;bI, npell;CTaBJIeHH5I H3MeHHJIHCb. fRyooKoe 30H,lI.HpOBaHHe C no

43 
42 



J(eJIHIOIUaH BHyTpeHHlO1O xacrs anpa OT BHeIUHeH. TaK CKJIaJ(bIBaJIaCb 
ceikMHlIeCKaH MOJ(eJIb 3eMJIH. OJ(IIH H3 BapHaHTOB 3TOH MOJ(eJIH, CO
cTaB.iIeHHbIH A. Il, BHHorpa.n.OBbIM, noxasaa......aa pHC. 10. Ha cxexe 
BbIJ(eJIeHbI 060JIOlIKH 3eMJIH H nOKa3aHO H3MeHeHHe B HHX J(aBJIeHHH, 

rexneparypa H XHMHtIeCKOro COCTaBa C rJIy6HHOH::. B Ta6JI. 3 npase
J(eHH naaaae 0 BHyTpeHHHx aOH3X 3eMJIH B COOTBeTCTBHH C MO.u.eJIblO 

K. oyJIJIel{a (MoJ(eJIb A). 
Ta6J1IfJJ.3, 3. 3oB" 3ellJIII no 1(; 6yJlJleHy 

$I.APO. 3To H3H6oJIee nJIOTHaH o60JIotIKa 3eMJlH. DOJIbIUHHCTBO yxe
HbIXCqHTaIOT, lITO ero nJIOTHOCTb OT 10 AO 12 r/cM3• Pe3KHe H3MeHe

HmI B CKOpOCTH ceHcMHlIecKHx BOJIH (YMeHbIUeHHe C~OPOCTH nponons . 
HbIX BOJIH C 13,6 J(O 8, lKM / C H HClIe3HOBeHHe nonepexasrx BOJIH) J(alOT 

nOBOJ( npeJ(nOJIO»<:HTb »<:HJ(Koe BHeIUHee H rsepnoe sayrpeaaee (CJIOH E 
H F) 5IJ!po. Teoperasecxae pacxeru Jl,onycKalOT rexneparypy B ueH

TpaJIbHOH: lIaCTH 5IJ(pa OKOJIO 50000C, a .u.aBJIeHHe 343 I'Ila, Ilpoacxo
»<:J(eHHe snpa xaorue yseaue 06'bHCHHIOT J(HcI>cI>epeHUH.aUHeH nepBI:IlIHOH 

MaTepHH 3eMJIH, B nponecce KOTOpOH B ueHTpaJIbHOH tIaCTH nJIaHeTbI 

o60c06H,lIHCb HaH6(>JIee TH»<:eJIhIe xHMHtleCKHe 3JIeMeHTbI,' TaKHe, KaK 
Fe, Ni, a 60JIee JIerKHe crpyrmapoaanacs B BbIIUeJIe»<:alI.l,HX OOOJIOq· 

xax. A. IT., Banorpanos npHHHMaeT 5IJ(po 3eMJIH aa pOJ(oHatIaJIbHOe 

»<:eJIe30-HHKeJIeBOe acrepoannoe TeJIO, xoropoe B npouecce oopaaoaa
HHH 3eMJIH o6paCTaJIO 60JIee JIerKOH KaMeHHoH MaTepHeA:. 06e rano
Te3b1 cOrJIacYIOTcH C yTBep>KJ(eHHHMH 60JIbIUHHCTBa HCCJIeJ(oBaTeJIeA: 

o TOM, xro XHMHlJeCKHH cocraa snpa COOTBeTcTByeT cocrasy >KeJIe3HhIX 

Ma TeopHTOB. CylI.l,eCTByeTH npyroe npennonoaceaae, COrJIaCHO KOTO

poxy COCTaB anpa H MaHTHH OJ(HlJaKOB~ Pa3HHua aaKJIlOqaeTCH B TOM, 

xro' »<:eJIe30 H MafHHH:: B ueHTpaJIbHOH lIaCTH 3eMJIli HaXOJ(HTCH B MeTaJI
JIH3HPOBaHHOM COCTOHHHH. : 

MaHTlUI. Ilpoaescyrosaas 060JIOqKa 3eMJIH cnepxy orpaaaseaa 

n08epXHOCTb1O MOXOP08UllUlla. HH»<:HHH ee rpaaaua, HJIH epasuua 
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PRC. 9. Cxexa CTpoeHHH seaaoro mapa '(no A. E. MeHblJ.yKoBy, 1977) 

060JIOlIKa 3eMJIH  "ltaHTUR. B 1910 r. IOrOCJIaBCKHM reocl>H3HKOM 

A. MOXOpoBHlIHlIeM aa rJly6HHe OKOJIO 50 KM yCTaHaBJIHBaeTCH rpann
ua Me»<:J(y MaHTHeH H 3eMHoH KOpOH. 3Ty rpaanny BnOCJIeJ(CTBHH aa
3BaJIH noeepxnoctmo MOXOP08UllU1la, cOKpaIUeHHo Moxo HJIH rpaua
ua M. ' 

B 1912 r. pyCCKHM ytIeHbIM B. B. [OJIHUHHhIM B npenexax sepxaef 
MaHTHH ,6bIJI o6Hapy*eH CJIO'H pa3MHrlJeHHbIX nJIaCTHlIHbix nopon, Ero 

Ha3BaJIH acrenocdiepoa (rpes, aCTeHOC  CJIa6bIA:).- B 3TOM »<:e rOJ(Y 

HeMeUKHM reocl>H3HKOM B. I'yreadeprox na rJIy6HHe ,2900 KM 6blJla 
saperacrpapoaaua rpaHHuaMe»<:J(y HJ(pOM H MaHTHeH, a B 1936 r. 
ziarcxof HCCJIeJ(oBaTeJIbHHueH:: H. JIeMaHH yCTaHOBJIeHa rpaanua, OT 
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MOIUblO CeHCMHlIeCKHX BOJIH nOKa3aJIO, tIro 3eMJIH - TBepJ(bIH map, 
COCTOHIUHH H3 060JIOlIeK. CeHCMHlIOCKHe BoJIHIi.  ynpyrae KOJIe6aHHH, 
B03HHKalOIUHe B ropasrx noponax npa 3eMJIeTp»ceHHHX HJIH HCKyCCT

BeHHbIX sspsraax, B cpenax C pa3HOH nJIOTHOCTblO MeHHIOT CKOpOCTb. 
OHa .B03paCTaeT B 60JIee nJIOTHbIX noponax - H pesxo YMeHbmaeTcR 

B noponax PbIXJIbIX. Ha rpaaaue paansrx cpen CKOpOCTb H3MeHHeTCR 
cxasxooepasao. B 1896 r., no J(aHHbIM ceikMHtIeCKH~ HCCJIe)].oBaHHH 

aeaeuxoro reocl>H3HKa 3. BHxepT3, 6hIJIa ~bI)].eJIeHa npoMe»<:YTOtIIH1R 
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KaMeHHaH 060JIOlIKa 3eMJIH, COCTOHUJ:aH H3 OCa;:I.OllHbIX H nO,Li.CTHJIaIO

llJ,HX HX KpHCTaJIJIHlIeCKHX nopon 3eMHOH KOPbI Ii B~pXHeH MaHTHIi. 

HH)l{HHH rp anaua aarocrpepsr rrpOBO)J.HTCH aa yponne acreaocrpepaoro 
eJIoS!. 

CpeACTBa H Mero)J.bI n03HaHHSI nenp 3eM.1H. B HaCTOHIll,ee BpeMH 

nayxa pacnoaaraer KOMrrJIeKCOM MeTO)J.OB H3YlleHHH neap, OCHOBan

HbIX aa pa3HhIX CBOH-CTBaX MaTepHH 3eMJIH: MarHHTHbIX, rpaBHTaD,HOH

HbIX, 3JIeKTpHlieCKHX, TenJIOBhIX HAp. 

MeTOO eJ/.y6uHHOZO ceClCMUt£eCKOZO 30Houp08aHUfl (FC3). 9TO 

se)J.ymHH MeTO)J. B H3YlleHHH rJIy6HH 3eMJIH. B ero ocnose JIe}KHT no
Be)J.eHH€ ceHCMHlIeCKHX BOJIH na pa3JIHlIHhIX ypOBHHX 3eMHbIX HeJI.p. 

C rrOMOIll,bIO ceHCMHlIeCKHX BOJIH y)J.aeTCH yCTaHoBHTb rrJIOTHOCTb Be

uiecraa, ero epa30Boe COCTOHHHe, onpenemrn, rJIy6HHbI rpaHHI.I, o60JIO

setc 3eMJIH. I1crroJIb3YIOT TpH rnna ceHCMHlIeCKHX BOJIH: nponoasnsre, 
nonepesuue H noaepxnocruae. OHH p0}K)J.aIOTcH npa rrO)J.3eMHhIX TOJ1l1

xax, BbI3BaHHblX eCTeCTBeHHbIMH HJIH HCKyccTBeHHhIMH npHlII-IHaMH. 

Ilpooonsnue eonn« nepenaiorcs KOJ!e6aHHHMH lIaCTHI.I, ropnux no
pO)J., nanpaanenaajaa B)J.OJIb )J.BH}KeHHH iJOJIHbI. Do cpaBHeHHIO C )J.py

rHMH THrraMH ceflcMHlIecKHx BOJIH HMeIOT HaH60JIhIllyIO CKOpOCTb pac
npocrpaaeuna, 0603HallaIOTcH 6yKBOH P (OT JIaT. prima  nepaae), 
pacnpocrpanmorca H B raepnux, H B JKH)J.KHX cpenax. 

Ilonepeunme 6 OJ/.HbL nepenaiorcs KOJIe6aHHHMH lIaCTHI.I" cosepurae
ldbIMH nepneannxyaspno HanpaBJIeHHIO )J.B}l}l{eHHH BOJIHhI, pacrrpo

CTpaHHIOTCH TOJIbKO B TBep)J.bIX cpenax, 0603HallaIOTCH 6yKBOH S (or 

naT. sekunda s-c eropue). • . 

Iloeepxnoctnue 80J/.HbL B03HHKaIOT aa rpanaue paaaoponasrx cpez 
y nOBepXHOCTH 3eMJIH. OTJIllllaIOTCH OT npyrnx ceHcMHlIeCKHx BOJIH 

60JIbiliOH )J.JIHHOH, 0603HallaIOTcH 6yKBOH L (OT JIaT. tonga  AJIHH

asre) . 
CeHCMHlIHOCTb 3eMJIH aaysaer nayxa cedcnosoeun, B 3a)J.allH KO

TOPOH nOMHMO H3YlleHHH rJIy6HHHbIX aenp ItxO)J.HT nOHCKH HeKOTophIX 

llH)J.OB MeCTOpO)l{)J.eHHH rrOJIe3HbIX HCKonaeMbIX, TaKHx, KaK HeepTh, 

rrpHpO)J.HbIH r-as H np, Ha pHC. 11 noxaaanu pa60ThI rro ceHcMHlIecKo

. My 30H,UHpOBaHHIO rJIy6HH 3eMJIH. CeHCMHlIeC-KHeBOJIHbI, 06pa30BaB

IIIHeCH npa HCKyccTBeHHOM B3phIBe, aa rpannue CJIOeB ropuux nopo.n 
c pasnoa rrJIOTHOCThIO HCrrbIThIBaIOT rrpeJIOMJIeHHe II lIaCTHliHoe orpa
:lKeHHe H YJIaBJIHBaIOTCH ceHCMonpHeMHI1KaMH. TaK YCTaHaBJIHBaeTCH 

rJIy6HHa 3aJIeraHHH roro HJIH anoro CJIOH ropaux nopon. 
MeTOa COnOCTa6J/.eHUfl cxopocreii ceiicnuuectcux 80J/.H 8 3eMHOU 

«ope co CKOpOCTflMU 8 otipasuax ZOpHbLX nopoii. Jlaooparopuae HC

CJle)J.OBaHHH, rrpOBO)J.HMhIec 06pa3I.1,aMH ropusrx nopon B YCJIOBHSIX, 

MaKCHMaJIbHO rrpH6JIH}I{eHHhIX K 60JIbIIIHM rJIy6HHaM (BhICOKHe rev

neparypsr H _)J.aSJIeHHe), rrOKa3hIBaIOT, rrro CKOpOCTH pacnpocrpaneaaa 

ceHCMHlIeCKHX BOJIH B HeKOTophIX MarMaTHlIeC:KHX noponax COOTBeTCT

BYIOT CKOpOCTHM ceHCMHlIeCKHX BOJIH B HH)l{IIHX CJIOSIX 3eMHOll xopr« 
H BepXHeH MaHTHH. Ha OCHOBe TaKHX conOCTaBJIeHHH 6hIJI C)J.eJIaH 

BbIB O)J., liTO non rrOKpOBOM ocaaoxnoa TOJIIll,H 3eMHOH KOphI 3aJIeraIOT 

noponu, TIO)J.06HhIe rpauaraa H 6a3aJIhTaM, a KpHCTaJIJIHlIeCKHe rro

pO)J.bI nepxaef MaHTHH 6JIH3KH no rrJIOTHOCTH K rrepH)J.OTHTaM. 

1\ e P e x 0 iJ If h/'I/ 

--- ---

ocmb pU3iJena 3e"'No~
no1eP:~aHmuu (ZPOHlIua,~) /(0/16/ 

~. t1UPOKCCH=jjjg; 

PRe. 10. Paspes 3eMHoro mapa (no A. n. BR
HorpaAoBy) : 

A _ seMHali xopa: BCD - BepxHRR, cpeAHRR H HH)K
HIIII MaHTHH; E, F - BHeIlJHee H sayrpenaee RAPO 
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Buxepm  fYTe/i6epea, rrpOXO)J.HT aa rJIy6HHe 2900 KM. DJIOTHOCTh Be

urecraa MaWrJm C rJIy6HHOH aospacraer C 3,64 )J.O 9,4 t] M
3 

• Do H3Me

HeHHIO CKOpOCTH ceHcMHlIecKHx BOJIH B MaHTHH BhI)J.eJIHIOT TpH CJIOH: B, 
C H D, H.lIH BepXlitiH, cpe)J.HHH H HH)l{HHH. BepxHHH MaHTHH npocrap a

eTCH )J.O rJIy6HHbI 60-250 KM, cpe)J.HHH - 80(}-'-950" HH}I{HHH·

2900 KM. PH,Il HCCJIe)J.oBaTeJIeH (,UeMeHHI.I,KaH, MarHHIIKHH H np.) 061>

e)J.HHHIOT CJIOH B H C B O)J.HH CnoH non 06mHM Ha3BaHHeM eepxnea suut
TUU. Macca MaHTHH B )J.Ba paaa rrpeBhIIllaeT xaccy anpa H 3eMHoH 

KOphI, BMecTe· B3HTbIX, TeM

neparypa MaHTHH na rpann
I.I,e C H)J.pOM OKOJIO 3000°C, 
)J.aBJIeHHe 127;5-'-137,3 rns. 

HaH60JIee asyseaa aepx
HHH MaHTHH. KaK rrOKa3aJIH 

HCCJIe)J.OBaHHH, ee BemeCTBO 

BeCbMa Heo)J.Hopo)J.HO. Heon-
HOP0)J.HOCTh rrpOHBJIHeTCSi B 

H3MeHeHHHX nJIOTHOCTH Ii 

BepTHKaJIhHOM H ropH30H

TaJIbHOM HarrpaBJIeHHHx. 

BepTHKaJIhHaH neonaopon
HOCTb, B lIaCTHOCTH, npoas
JIHeTCH B lIepe)J.oBaHHH )J.O

BOJIbHO rrJIOTHhIX KpHCTaJIJIH

'leCKHX nopon (rrepH)J.oTHTO

BhIH CJIOll) C pa3MHrlleHHhIMR 

II.lIaCTHlIHhIMH noponaxa acre
HocepephI. A<;TeHocq,epHbIH 

CJIOll raroxe aecnnopoaen: 
non MaTepHKaMH OH TOHOK Jf 

npepbIBHcT, non OT)J.eJIhHb!MlI 

YllacTKaMH B oxeaaax, a TaK

}l{e B 30He ByJIKaHHlIecKHx 

06JIaCTeH 60JIee Bbl;:I.ep)l{an. 

BemeCTBO acrenocdiepu MecT.aMH pa3MHrlleHo )J.O )l{H)J.Koro COCTOHHHH

rJIy6HHa 3aJIeraHHH aCTeHocepepHoro CJIOH rro;:I. KOHTHHeHTaMH 100
200 KM, non OKeaHaMH 50-60 KM. 9TOT CJIOH, IIoHH}I{aIOUJ:HH CKOpOCTb 

ceHCMHlIeCKHX BOJIH, anase Ha3hIBaIOT 80J/.H08000M. C HHM CBH3hIBaIOT 

Ha3eMHhIH ByJIKaHH3M, 3eMJIeTpHCeHHH H aesoropue )J.pyrHe reOJIOrH

necxae HBJIeHHH. 06JIaCTb ropnux nopon, paCnOJIOLKeHHyIO astute 
CJIOH nOHHJKeHHOH nJIOTHOCTH, xapaKTepH3YIOmYIOcH aKTHBHhIMH )J.BH

>KeHHHMH, Ha3hIBaIOTTeKToHocrjJepoiL ' 
3eMHaSi xopa. OHa OI1paHHlIeHa csepxy rroaepXHOCThIO 3eMJIH, CHII

3Y _ nOBepXHOCTbIO MOXOpOB.HlIHlIa. 11 ra H )J.pyraH HepOBHbIe, C 60JIb

IIIHMH rreperra)J.aMH OTMeTOK. MomHoCTb KOphI CHJIbHO YMeHbiliaeTCH 

• non OKeaHaMH (no 5 KM) H YBeJIHlIHBaeTcH non KOHTHHeHTaMlt 

(no 75 KM). 3eMHaH xopa H3YlleHa .ny-nue, lIeM 60JIee rJIy60KHe CJIOlt 

3eMJIH. 3eMHyIO xopy aaorna HeBepHO OTO)l{)J.ecTBJIHIOT C JIHTocepepoH

Jlurocdiepa (rpex. JIHTOC - KaMeHb, crpepa-r- map)  3TO HapyLKHaSi 
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,UJIR H3YlJeHHR BHyTpeHHHX 30H 3eMJIH npHMeHRIOTCR H ,ll.pyrHe 
reOepH3HlJ:eCKHe MeTO,ll.hl- rpaBHMeTpHlJ:eCKHe, MarHHTOMerpHlJ:ecKHe,' 
reOTepMHlJ:ecKHe H T. ,ll.. OHH HCnOJIb3YIOTCH npeHMyIUeCTBeHHO npn 
H3YgeHHH BepXHHX ToJIIU 3eMHOH KOPhl, a TaKJKe npa nOHCKax MeCTO: 

pOJK,ll.eHHH nonesmsx ncsonaeaux. 
Fpaeunetpusecsue MeroiJbl. I1MH H3YlJ:aIOT CBOHCTBa CHJIbI TR)Ke· 

CTH 3eMJIH. KaK nOKa3aJIH HCCJIe,ll.OBaHHR, yCKopeHHe CBOOO,ll.HorO na
)l.eHHH He3HalJ:HTeJIbHO B03paCTaeT C rJIyoHHOH: H ,ll.OCTHraeT MaKCHM J 

xa na rpanaue MaHTHH CHJJ:pOM. B RJJ:pe OHO nOHtDKaeTCR H B UeHTr 
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PHC. 11. CxeMa ceJi:cMopa3BeAOQHllIX pa60T MCTO,nOM OTpa}f{eHHblX BOJIH: 

a _ HCKYCCTBeH~LIO B3!>bIB. 6 - oTpamcHHhle BonHbl. 11- celicMonpHeMHHKH 

3eMJIH paBHO HyJIIO. Pa3JIHlJ:Ha.ll rrJIOTHOCTb ropaax nopon H PY,ll. BbI
ausaer MeCl'Hble 01:KJIOHeHHR CHJIbl T.II)KeCTH 01' HOPM8JIbHhlX HJIM pac

, xernux ee 3HalJ:eHHR B BepXHHX CJIO.llX 3eMHOH xopsr. 3TH OTKJIOHeRHR. 
naaasaeasre zpaBUTaI{UC?H,11-btMU WtQ.+taAURA1U, IIlHpOKO HCnOJIb3yIOT~SI . 
UpH nOHCKax MeCTOp0)K,lI.eHHH nOJIe3HhlX acxonaeuux. 

Mae1W.TOMerpU'leClCUe MeTOabl. OHH OCHOBaHbI aa .H3YlJ:eIfHH Mar
HHTHhlX CBOHCTB ropasrx nopon H PY,lI.. Marl'iRTOMeTpHlJeCKHe HCCJIe,ll.O
BaHHJI, npOBO')l.HMhIe nOCJIe,ll.HHe ,ll.eCRTHJIeTMR· B 06JIaCTH xopcxoro 
)l.Ha, BhlRBHJIH 60JIbIIIOe KOJIHlJ:eCfBO MarHHTHblX aHOMaJIHH, H3YlJ:eHHe 
KOTOpblX n03BOJIHJlO cnenars BhlBO,ll.bI 00 3BO.iIIOUHH 3eMHoH xopa no.!l 

OKeaHaMH (CM. rJI. XXVII). 

Feorep nuuecsue seroou. C ax nOMOIUbIO o6HapyJKelIbI TenJIOBDle" 
nOTOKH, . H,ll.YI.UHe H3 rJIyoHH 3eMJIH, YCTCUfOBJIeHO nosceaecraoe B03
pacraaae resrneparypu c rJIyoHHoH, BblHBJIeHO HaJIHlJ:He na rJIy6HHe

~$epMaJIbHhlX BO)l., BYJlKaHHQeCKHX OQarOB. .' 
. ,;~ feoepH3HlJ:eCKHe xeronu noxa HMeJOT penraromee aaaseaae B H3Y
"-:1!.eHIm60.1IblliHx rJIyoHH 3eMJIH. ". 
~~~._C8epxzAy6olCoe 6ypeH,ue. Hecxorps Ha· pasaooepasue reoepH3.ase
'~H.X MeTO,lI.OB, npHMeHReMblx )l.JI.II H3yQeHHH neap 3eMJIH, MbI noxa He
'~eM ziars OTBeTa na M!IorHe HHTepecyJOIUHe HaC nonpocsr. He p ac
'-AaraR 06pa3uaMH ropasrx nopoa H3 HH)KHHX 060JIOlJ:eK 3eMHOH KO
psr H MaHTHH, Tpy)I.HO CY)l.HTb 06 HX nOIlJIHHHOM COCTaBe. 0 epH3HlJ:e-: 
CKHX npoueccax, npOHCX<>,lI.RIUHX B rnyooxax 30Hax 3eMJIH, MbI HJIHl 
HHlJ:ero He 3HaeM, HJIH HMeeM 0 HHX Kp-ajfHe cxynaae npe.uCTaBJIeHHH. 
lJT06bI nposepnrs peayasraru reol}>H3HlJeCKHX HCCJIe,ll.OBaHHH, neooxo-. 
AHMO nponaxayrs aa rJIy6HHy C noxouisio HHcTpyMeHTa. TaKaS! sa
,ll.alJa MO)KeT 6hlTb ocyutecraaena nyrex npoxonxn r.nyooxax rOpHhTX 
ssrpaoorox, OypOBblX CKBa}l5HH HJIH n,oHHKHOBeHH5I B 3eMHyIO xopy 
3eMJIepOHHOro caapaaa C )I.HcTaHUHoHHbIM ynpaaneaaea. Bypeaae 
CKBaJKlIH - Hau60JIee nocrynsua H 3J{oHOMHlJ:eCKH' BblroJJ:HbIH cnocoti. 
HaH60JIee r JIy60KOH Bhlpa60TKoH B MHpe RBJIHeTC5I j(OJIbCKaR ,CKBa
)KHHa, nocraruraa r JIYOHHbI 60JIee 10 K,M. . 

B 1960 r. na XII accaxoaee Me)K,ll.yHapoJJ:Horo reonesrruecsoro 
H reorpaaasecxore COI03a CO!!eTCKHMH YlJ:eHbIMH 6blJIOBHeCeHo npen
JIO)KeHHe 06 o6be,ll.HHeHH}I yCHJIHH Bcex cTpaH B oo~acTH H3YlJ:eHH& 
nepxanx TOJIru 3eMJI~ na rJIy6HHy B He,-KOJlbKO COT KHJIOMeTpOB. Ac
caM6JIeeH 6bIJI npHHRT MeJK,lI.yHapoJJ:HbIH rrpoexr H3YlfeHHH sepxaels 
Ma-HTHH 3eMJIH, - B o6cyJK,lI.eHHH xoroporo YlJaCTBOBaJIO 45 crpan 
xapa. OCYIUeCTBJIeHHe ero HalJ:aJIOCb BHalJ:aJIe B panxax OT,lI.eJIbHblX 
crpan (CCCP, ClllA), a 3aTeM npHHHJIO Me)K)l.YHap0,ll.HbJe MacutTaobl. 
B cOOTBeTCTBHH C npoexrox B COBeTcKoM COI03e 6b1JIO HaMelJeHO oy
peuae nRTH rpyrm csepxrayrioxax CKBa)KHH.. K nepcnexmsaua ,ll.JIst 
nOR ueJIH paHt>RaM oraeceau KOJIbCKHH noayocrpos, YpaJI, 3aK.aa,.. 
xasse, DpHKacnHHcKaH HH3MeHHOCTb, K.YPHJIbCKHe ocrpoaa, DJIHJKaH
illeH ueJIbIO COBeTCKoro npoexra «iJepxHRH MaHTHH 3eMJIH» 5IBJIRIOTCSl 
H3YlJ:eHUe reOJIOrnqeCKOrO crpoeaas HaH60JIee Ba)KHhIX reOJIOI'HlJeCKHX 
'perHOHOB crpanu H npornoa nOHCKOB na OOJIbIIIHX rJIyoHHax py,ll.HblX 
'H HeepTera~oBbIx MeCTOp0)K,ll.eHHlI. I\oHetIHaRUeJIb - ,lI.OCTHlKeHHe rpa

";	 HHUbI Moxo. B Mae 1970 r. npHcTynHJIH K 6ypeHHIO I\OJIbCKOH csepx
f,JIy60KOH CKBa)KHHbI, a B nexaope 1971 r. - CaaTJIlfHCKOH CKBa)KHHbl 
B Asepoaanacane. B npouecce npoxonxa CKBaJKHH noayseaa ueanas 
aaysnaa HHepOpMaUHH 0 rexneparypnox peJKHMe rJIyoHH, cocrase 
seutecraa, 06 ocooesnocrax reOJIOrHlJeCKHX npoueccoa. B CIilA csepx
rJIy6oKoe 6ypeHHe ocyruecTBJIReTCR B COQTBeTCTBHH c npoeKToM «Mo
XOJI» B OCHOBHOM B aKBaTopHH OKeaHOB. C03.uaHHbIM ,ll.JIH nOH it.eJ1'Jt 
OYPOBhIM CY,ll.HOM «rJIOMap lJeJIeH,ll.JKep» aa nporascesaa oOJIee ,ll.eCHTH 
JIeT npoeypeao sa MOpCKOM ,ll.He COTHH CKBa)KHH, HaH60JIee rJIy60KHe 
H3 KOTOphlX He npeBblCHJIM r JIy6HHbI' 2000 M. DOJIylJ:eHHaR HHepOpMaUHSI 
n03BOJIHJIaCOCTaBHTb npe,lI.CTaBJIeHHe 0 crpoeaan 3eMHoH KOpbI non 
OKeaHaMH H 0 COCTaBe semecraa 'no)1. HHMH. UeJIb csepxraycoxax 
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tCKBa1KHH - He TOJIbKO ,ll.OCTIDKeHHe rp anau MaHTHH, HO H H3ytIeHHe 

MarMaTHtIeCKHX OtIarOB, rJIy6HHHbIX pa3JIOMOB H MHoroe npyroe. 
3BOJIIOU.HH 3e,MJIH H ee B03paCT. J'eoqmsasecxae II HCTopHKo-reoJIO

THtIeCKHe HCCJIe,ll.OBaHHH 3eMJIH II03BOJIHIOT BbI,ll.eJIHTb B ee HCTOpHH nae 
·CTa,ll.HH pa3'BHTHH: ,ll.OreOJlOrHtIeCKYIO H reoaornnecxyro. 

Iloeeonoeusecxan CTaaUH. HatIHHaeTCH C 3ap0)K,ll.eHHH ra30BO-IIbIJIe

'.BOH TyMaHHocTH, nocnenyiomero cryuieaaa MaTepHlI H 06pa30BaHHH 
nepBHtIHbIX IIJIaHeT (IIpOTOIIJIaHeT). Ilepsauaaa IIJIaHeTa 3eMJIH IIO 
paaaepax B 8-10 paa npeaamana conpexeaasre ee rpaanuu. flo

cJIe.ll:ylOruHe IIpoueCCbIC)KaTHH H yIIJIOTHeHHH MaTepHH, BbI3BaHHbIe 
CHJIaMH rpaBHTaUIlH H spauteaaa, cIIoco6cTBOBaJIHpa30rpeBaHHIO 3eM
.HbIX aezrp, ,ll.HepepepeHUHaUHH seutecraa H paCCJIOeHHIO ero na o60JIotI
KH. A. fl. BI1HOrpa,ll.OB CtIHTaeT, tITO ,ll.HepepepeHUHauHH 3eMJIH aa 060
.JIOtIKH OIIpe,ll.eJIHJIaCh BbIIIJIaBJIeHHeM H zteraaauaef JIerKOnJIaBKHX H 

.JIeTytIHX KOMIIOHeHTOB. B npouecce BbIIIJIaBJIeHHH seutecrno aepxaea 
MaHTHH pacrueIIJIHJIOCb aa JIerKOnJIaBKylO H TyrOnJIaBKylO epa3bI. JIer

,KOIIJIaBKOe seuiecrso, KaK HaH60JIee IIO,ll.BH)KHOe, nepeaeuiaaocs asepx, 
BIIJIOTh no H3JIHHHHH pacnnaaa aa nosepxaocrs 3eMJIH. Ilepanonrru 
(IIOpO,ll.bI MaHTHH), HaIIpHMep, IIpH IIJIaBJIeHHH pacna.aanacs na rpa 

,¢paKUHH: 6a3ao!IhTHlJ:ecKYIO MarMy, BO,ll.HHbIe napu H rasu. Ba3aJIbTH
''tJeCKaH MarMa, H3JIHBaHCb na 3eMHylO nosepxnocrs, aarnepneaana H 
.,ll,aBaJIa HatIaJIO IIepBH'IHOH 6a3aJIhTH'IeCIWH xope, 113Bep)KeHHIO ee 
npenurecrsoaaao BbI,ll.eJIeHHe BO,ll.HHbIX napos H ra30B. flo paCtIeTHbIM 

.)I,aHHbIM, KOJIH'IeCTBO BhI,ll.eJIHBillHXCH ra30B COCTaBJIHJlO 7% BceH Mac
,CbI H3JIHBillerOCH pacnnaaa, IIpHtIeM 97% o6beMa ra30B npHXO,ll.HJIOCb 

na ,lI,OJIIO BO,ll,HHbIX napes. Boaaasre napsr KOH,ll.eHCHpOBaJIHCb, 3aIIOJI
HHJIH IIOHH)KeHHH B epOpMHpoBaBilleMcH penserpe 3eMJIH, nasaa Ha'laJIO 
·6Y,ll.yruHM OKeaHaM. l.JacTh BhI,ll.eJIHBillHXCH ra30B paCTBOpHJIaCb B sene, 

,cnoc06CTByH 3aCOJIeHHIO 6Y,ll.yruHX MOpCIGIX non, 'IaCTb tuna aa copa
.30BaHHe B03,ll.YillHOH 060JIO'lKH 3eMJIH. 06pa30BaHHe IIepBHtIHOH rnnpo
•.crpepu H arxocrpepu aaaepurano IIOCJIe,ll.HHH sran ~oreOJIOrHqeCKOH 

CTa,ll.HH.B HCTOpHH pa3BHTHH 3eMJIH. 
FeOlWZUlf.eC1WH. CTaaUH.- 3TO CTa,ll.HH epOpMHpoBaHHH 3eMHOH .KO

pu: Ha'laJIO ee CBH3bIBalOT c Ha'laJIOM aKTHBHoro B03,l1,eHCTBHH cox
. me'lHOH 3HeprHH aa nosepxaocn, 3eMJIH. B3aHMo)!,eHcTBHe TeIIJIa, ropaux 

IIOpO)!" BO)!,HHbIX napos H .apyrax epaKTopoB npHBeJlO K - IIOHBJIe
HHIO KatIeCTBeHHO HOBbIX, TaK Ha3bIBaeMbIX 3K30zeHHblX eeonoeuue
CKUX npoueccoe. 3K30reHHbIe reOJIOrHtIeCKHe npoueccsr cIIoc06cTBoBa

JIH XHMHtIeCKoMy H epH3HtIeCKoMy paspynreaaio nepBHtIHOH KOPbI H 
HaKOIIJIeHHIO ocanxos. CJIOH ocansos B ~j:I.ne 06JIOMKOB ropaux nopon 
H XHMH'IeCKH ocascneaaoro semecrsa npeapamaancs B TOAUfu ocaoo«
.nux nopoii, aanenaroreaume epH3HKo-reorpaepHtIecKylO 06CTaHOBKY HX 

HaKOIIJIeHHH. flo Mepe HaKOIIJIeHHH Oca)l,OtIHbIX TOJIru HH)KeJIe)KaruHe 
. CJIOH non )!,aBJIeHHeM asnueaeacamax H IIO)!, B03)!,eHcTBHeM aayrpenae
1'0 TeIIJIa 3eMJIH H3MeHHJIHCh H IIpe06pa30BhIBaJIHCb B nopoiiu nera
nopdiuwecsue. BHyTpeHHHH TenJIOTa B I' JIy60KHx 30Hax 3eMHOH KOpbI 
BbI3bIBaJIa 'IaCTHtIHOe IIepeIIJIaBJIeHHe paaee oopaaoaanumxca oca)!,OtI-. 
HbIX H MeTaMopepHIlecKHx nopon H epOpMHpoBaHHe npOMe:JICyTOlf.HOI1, 

TaK Ha3bIBaeMoH -.2paHUTHou 060AOlf.ICU 3eMHOH: KOpbI. 
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<l>H3HKO-XHMHtIeCKHe npouecca, npoacxonaamae B rJIy60KHX 30HaX' 
3eMJIH, H aeonaoponaocn, aemecrsa JIHTocepepbI 06yCJIOBJIHBaJIH )!,BH
)KeHHe 3eMHoH' KOpbI, aeprnxaasaae H ropH30HTaJIhHbIe nepexeuieaaa 
OT)!,eJIbHbIX ee ytIaCTKOB H KpyIIHhIX 6JIOKOB. .LJ;BH)KeHHH 3eMHoH KOPW: 
cOnpOBO)K)!,aJIHCb CMHTHeM' CJIOeB B CKJIa)!,KH H 06pa30BaHHeM rpeman. 

( IlIJIO epopMRpoBaHHe crpyxryp 3eMHoH KOpbI. O)!,HH UHKJI CMeH5IJlCH 
)!,pyrHM. C Ka)K)!,bIM UHKJIOM B npouecc DOBJIeKaJIIfCh ace HOBbIe H HO
nue IIOPUHH semecrna MaHTHH. 06pa30BaJIHCh KOHTHHeHThI H OKeaHH
tIeCKHe 6acceHHhI. B pe3YJIhTaTe CJIO)KHblX 6HOXHMHtIeCKHX rIpOueCCOB 
aa 3eMJIe IIOHBHJIHCh nepsue epOPMbI !>KH3HH. _ 

Ilepaue nOIIbITKH oneaari, B03paCT 3eMJIH MbI acrpeuaeu B pe
JIHrH03HbIX onacanaax. Ilepcsr, aanpaxep, CtIHTaJIH, tITO 3eMJISI 
cymecrsyer 12000 JIeT, acpeuu BaBHJIOHa-2 MJIH. JIeT, OCHOBOIIOnO)K
HHKH xpacraaacxoa uepxaa -7000 JIeT: 11 TOJIhKO C pa3BHTHeM reo
JIOrHtIeCKHX nayx IIOHBHJIaCh B03MO)KHOCTh caeaan, 60nee 060cHoBaH
ayto oueaxy sospacra aaureii nJIaHeTbI. flOHBJIeHHe H30TonHhlX MeTO
.nOB II03BOJIHJIOC noaoursio pa)!,HoaKTHBHbIX 3JIeMeHTOB yCTaHoBHTb 

. B03paCT ropaux nopon H JtaTh npe)!,IIOJIO)KHTeJIbtIYIO oueaxy B03paCTa 
3eMJIH B ueJIOM. Ilpennoaaraerca, tITO B03paCT 3eMJIH 4,2.109- 6X 
X 109 JIeT, IIO ouenxe A. fl. Baaorpanoaa H C. H. 3bIKO'Ba, 

5 MJIp)!,. JIeT. 

r J1 a B a VI 

BHEWHHE O'Ei0I104KH 3EMJ1H 

Baeinae 060JIOtIKH npanaior HallieH oIIJIaHeTe ocotiyio rI1JlIBJleKa

TeJIbHOCTh H3 KOCMoca, )!,eJIalOT ee HenOXO)KeM: aa npyrne nJIaHeThI 
H no cpaBHeHHIO C KaMeHHbIM TeJIOM 3eMJIH BbI)!,eJIHIOTCH CBoeH OTHO
CHTeJIhHOH MOJIO)!,OCThlO. OHH He HMelOT tIeTKHX rpanau.vuepes HHX 
ocyurecrsnaerca CBH3b 3eMJIH C Me)KIIJIaHeTHbIM npOCTpaHCTBOM, OHR 
HaXO,ll.HTCH B TeCHOM B3aHMO,ll.eHCTBHH zrpyr C npyrox H KaMeHHhIM 
TeJIOM 3eMJIH (pHC. 12). 

ATMoccpepa 

Aruocqiepa - ra30BaH 060JIOtIKa 3eMJIH. flo Ha6JIIO,lI,eHHHM H3 KOC

Moca OHa KpaCHBbIM rOJIy6bIlYJ OpeOJIOM oxpyxcaer xaury IIJIaHeTy.· 
B aepxneit tIaCTH arxocqiepa CHJIbHO paapesceaa H nOCTeneHHO nepe
XO)!,HT B Me)KIIJIaHeTHOe IIpocTpaHCTBO. B HH)KHHX CJIOHX OHa ynJIOT

aena H nacsnueaa napaxn BO)!,hI H IIbIJIhlO. B )K1I3HH 3eMJIH arxocrpe
pa HMeeT 60JIhillOe 3HatIeHHe. Oaa ynepxcaaaer COJIUetIHOe TenJIO, 
B HeH epOpMHpylOTCH norozurue H KJIHMaTHtIeCKHe yCJ10BHH, OKa3bIBalO
mae cyurecrneanoe BJIHHHHe na pe)KHM }KH3HH 3eMJ1H H XO)!, reonorn
tIeCKHX IIpoueCCOB. B CBH3H C orpOMHOH Ba)KHOCTblO arvocrpepst B )KH3
HH tIeJIOBeKa H 3eMJIH B ueJIOM ee H3Y'leHHIO y)!,eJIHeTCH xaoro BHH
MaHHH, Me)K,ll.yHapO)!,HhIMH 3aKOHaMH npenycxarpaaaiorca MepbI, 
HaIIpaBJIeHHble npOTHB ee 3arpH3HeHHH. I1cCJIe)!,OBaHHeM arxoctpepsr 
3aHHMaeTCH nayxa MeTeopOAOZUH.. 
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YZAe1CUCAbtu 2£13 nonanaer B arxoctpepy npn H3Bep}l{eHHH rOpHqHX 
HCTOtlHHKOB, npa C}I{HraHHH paCTeHHH H rOpIOqHX noaesnux acxonae
MbIX. 3a nOCJIenHHe 100 JIeT nocrynneaae yrJIeKHCJlOPO ra3a: B aTMOC
~epy CTaJIO YBeJIHqHBaTbCH aa cser X03HHcTBeHHoH ~eH;reJIbHOCTH 
qeJIOBeKa. Iloncsarano, qTO TOJIbKO TIpH C)KHraHHH pa3JIHqHblX BH~OB 
'I'OnJI-HBa arxocrpepa B ron noxyxaer OKOJIO 10 MJIP~. T yrJIeKHcJIOrO 
rasa. C 1900 no 1976 r. conepscaaae yrJIeKH~JIOrO raaa B arxoctpepe 
yaeJIHlIHJIOCb C 0,029 no 0,0325%. 
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PRC. 13. Cxexa CTpoeHHH aTMoc<\lepbl: 
I. ol5naxa XORB~HR R nepncrue, 2 - CJIoll 030R8 

KUCAOpo8  }l{H3HeHHO Ba}l{HblH XHMHqecKHH: 9JIeMeHT, oepasyso
IllHHCH B rrpouecce 4>oTOcHHTe3a pacreaaa: 

C02+2H20+cBeT-+CH20+H20+02 

YqeHble nonaraior, qTO B nepBHqHOA arnoctpepe- KHCJIOPO~ OTCyr-' 
CTBOB3JI, nOHBJIeHHe ero BCOCTaBe soanyxa CBH3b1BaIOT c }l{H3He~eH· 

Te.lIbHOCTbIO OpraHHqeCKOrOMHpa 3eMJIH. 

. . . . . . 

1:':-:-:':,1 - o5nocmb p"ocnpocmpoHcHuR lKulbfX 
.......... 0pZOHUJM06 -5uocl/JtJpa • 

..........: :r.::..: . 
......:.... ':. . . . : - •. ' .':' .. 

/1M •••• • .' ••••••••• • 
2000,\':- : •. , .' 0 c f/J e'p a • • • " •

•• '·AfT/ M••• " •" .. , 

1 .[laBJleHHe sosnyxa HSMepHeTCH B naCKaJlHX: 760"MM pr. CT.=1013 resronac

-KaJleii (rna). 

C noaounoo pa3JIHlIHhIX npaeopos MeTeOpOJIOfH yCTaHOBHJIH crpoe
aue araocqiepu, BhIHBHJIH ee XHMHqec.KHH COCTaB, $H3HqeCKHe CBOHCT
.aa, ~BH}I{eHHe B03~VIlIHblX Macc. Pa3JIHlIHH B c.OCTaBe H CBoHcTBax 
n03BOJIHJIH pa3~eJIHTb aTMoc4>epy aa pH.D: CJI.oeB: Tponoc¢epy, CTpaTO

. .c¢epy, Me30c!/Jepy, TepMoctjJepy U 8K30C¢epy (puc. 13). IlpoMe»eyToq
HbIn CJIOH nan -rponocrpepoii Ha3bIBalOT Tpononayaou, nan crparocrpe-
POH- cTparonay30u H' T. j!. . 

TponoccIJepa (nepeaeaaaa OOOJlOlfKa). OHa oxusaer noaepxaocrs 
-CYIliH H OKeaHOB, CO~ep>KHT OKOJIO 80% BceH MaCCbI B03~yxa aTMOC

4>epbI. TOJIIlI.HHa 060JlOqKM 
H3MeHqHBa. Ha;J. cpe~HH

MH IIlHpoT.aMH MOIlI.HOCTb 
ee 8-12 KM, B 9KBaTopH
aJIhHOH qaCTH OHa yBeJIH
QHBaeTCH no 17 KM. HaH
60JIee TenJIble C.10H pac
nOJIO}l{eHbI B npH3eMlJOM 
CJIoe. Harpesauue H)... npo
HCXO~HT aa ClJ.eT coauex
aoro renna, orpaacaeuoro 
cyuref H nOBepxHocTblO 
OKeaHOB. B03~YX B rpono
crpepe aarper nepasao
MepHo. MHHHMaJIbHafl TeM
neparypa (-88,3°C) 6bIJIa 
aaperacrpapoaaaa BAH
TapKTH~e, MaKCHMaJIhHaSl 
(+57,8°C) - B JIHBHikKon 
nYCThIHe. C BblCOTOH rexne
parypa nOHH)KaeTCH sepes 
Ka}l{~blH KHJIOMeTp na 6°C.. 
Y BepxHHx rpaHHU Tpono
c4>ephl OHa nanaer ~O 

Pile. 12. Cxeua BSaHMOO,.HOllIeHHH reocrpep -85°C. 
3eMnH ,UaBJIeHHe sosnyxa C 

BbJCOTOH nanaer 1. Ha 
"BbICOTe 5 KM OHO COCTaBJIHeT 506,5 rIla, 16 KM-I0l,3 rlla, 100 KM
YMeHhwaeTcfl B MHJIJIHOH paa. BoMYX B rponocrpepe COCTOHT U3 ra
30B, napoa HO.D:bI H nbIJIeBaTbIX nacran, B CYXOM B03~YXC (6e3 B'JIam 
1/ DblJIlI) 73,09% a30Ta, 20,95 KHCJIOpO~a, 0,93 aprona. 0,03% yrne
KHCJIOrora3a. B He60JIbIIlOM KOJIHlIeCTBe. B COCTaBe ra30B acrpexator
;cH BO~OPO~, reJIHH, HeOH, panon, 030H, HO~, MeTaH H np, (B cyMMe 

·OKOJIO 0,01 %), 
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IToHBJIeHHe aSOTa B arxocrpepe 06bHCHHIOT nO-paSHOMY. O.llHlIl 
csararor, qTO OH semen B COCTaB aTMOCepepbI B MOMeHT ee aapoxcne
HHH, npyrae YTBep)K.llaIOT, qTO a30T nOHBHJICH B arxocrpepe KaK npo-, 
.llYKT 6aKTepHaJIbHOrO 6pO)l{eHHH 6eJIKOBbIX BemeCTB. 

BOOJlHbLe napa COCTaBJIHIOT OKOJIO 4 % BeeH MaCCbI arxocrpepu ]of 

COCpe.llOTOqeHbI B OCHOBHOM B rponocrpepe. B BOS.llYX OHM nonanaior 
B pe3YJIbTaTe ncnapeaasr BO.llbi C nOBepXHOCTH 3eMJIH. ITo pacserax 
M. H. JlbBoBHqa, C nosepxaocra OKeaHOB exceronao HCIIapHeTcH .J;O> 

450 TbIC. ~M3, a C cyuUl-71 TbiC. KM3 aozu. Baaronaps BOCXO.llSlmHM 
nOTOKaM sosnyxa BO.llHHbIe napu nO.llHHMaIOTCHB sepxnne CJIOH TpO
nccrpepu, rne OXJIaLK.llaIOTCH, KOH.lleHcHpYIOTCH H oopasyror 06JIaKa. 
BO.llHHbIe napsr, nacsnuaa BOS.llyX, o6yCJIOBJIHBalOT ero BAa1lCHOCTb. 
Conepacanae BJIarH H3MepHeTcH KOJIHqeCTBOM BO.llHHbIX napes, conep
LKamHXCH B 1 M3 soanyxa npn .llaHHOH rexneparype (a6cOAIOTHan: 
BAa1lCHocTb) , HJIH B rrpouenrax, aupazcatoumx OTHOllleHHe conepzca
HHH BJIarH B noanyxe K ee KOJIHqeCTBY; He06xo.llHMoMy .llJIH nonnoro
HaCbImeHHH soanyxa npa .llaHHOH TeMnepaType (otnocuresunas: 
BAa1lCHocTb). ITPH OTHOCHTeJIbHOH BJIa)l{HOCTH 100% BoiHHOH nap aa
qUHaeT BbI.lleJIHTbCH B aane ryxana, HHeH HJIH otipaayer 06JIaKa. 06
JIaKa epOpMHpylOTCH aa BbICOTax 800-4000 M. a naorna H ssnne. 
COCTOHT OHH HS xanenex sonsr paaxepox 2-7 MKM. <l>opMa HX 6bIBa
er KyqeBOH, CJIOHCTOH, nop acroa. ITpHCTOJIKHOBeHHH TenJIbIX H xo
JIO.llHbIX B03.llyiIIHbIX TeqeHHH B0.llHHbIe napu KOH.lleHcHpYIOTCH, npe
l~pamalOTcH B 60JIee TH)I{eJIbie KanJIH. TaK oripaaytorca .llO:>K.lleBhle 
06JIaKa. POCT xaneas sanepmaerca BbIna.lleHHeM HX B ocanox. ATMOC
rpepasre OCa.llKH aunanaror B BH.lle .llO:>K,llH, rpana, cnera. Escerozuo
nan MaTepHKaMH aunanaer OKOJIO 107 TbiC. KM3 BO.llbI, a aaa oxeaaa
MH--=- 410 TbIC. KM3. KOJIHqeCTBO BbinaBIIIHX OCa,llKOB H3"MepHeTCSl 
B MHJIJIHMeTpax BO.llHHOrO CJIOH, naxanaaaaiouieroca B reseaae rona, 
Ocanxn pacnpeneasnorca uepasaoaeprro. B aacymaansrx paaonax 
sexaoro mapa (nycruna AeppHKH, IO:>KHOH AMepliKH, Cpennea A3HR 
H np.) KOJIHqeCTBO rO.llQBbIX ocanxoa KpaHHe HHqTO:>KHO - 5-200 MM 
B ron, Bsmaior ronu, xorna B 3THX paaoaax He nunanaer HH KanJIH 
.llO)l{.llH. B, cpennax uraporax aopxa OCa.llKOB 60JIbllle - 500-600 MM 
B ron. CaMbIMH .llOLK.llJIHIlbIMH paHoHaMH sexaoro mapa CqHTalOTCSI 
pajionsr HiI.llHH, I1H.llOHe3HH, I'aaaacxax OCTpOBOB. B HH.llHH B paaoae 
l..JeppanyH.ll)l{H KOJIHqeCTBO nunaaurea sa ron BO!I.bI na O.llHH rexrap 
3eMJIH nocrnr-aer 12,5 MJIH. senep, HJIH 15000 MM B ron. 

Ilsuu. - HeOTbeMJIeMaH nacrt, aTMo~epep(,J. B sosnyxe npncyrcr
syer nsms aexaoro HKOCMHqeCKOrO npOHCXO)l{.lleHH5I. OCHOBHbIMH ee 
HCTOqHHKaMH HBJIHIOTCH cyxHe 3eMJIH MaTepHRoB, np0.llYKTbI ByJIKaHH
qeCKHX H3BepLKeHHH, OTXO.llb1 HH.llycTpHaJIbHoro npoHSBO.llCTBa. KOJIH
qeCTBO IIbIJIH B aTMocepepe COCT<lBJIHeT I\morne MH.!JJIHOHbI TOHH. KaK 
nOKa3aJIH HCCJIe.llOBaHHH, B npH3eMHoM c.!Joe B03.llyxa 'B cyxYIO noro.llY 

3
B 1 CM3 cO.llep)l{HTCH 150 TbiC. IIbIJIHHOK. ,Ua)l{e noCJIe .ll0:>K.llH B 1 CM
B03.llyxa OCTaeTCH .ll0 30 TbIC. nbIJIHHOK. C BbICOTOitKOJIHqeCTBO nbI.TJlI 
YMeHblllaeTcH. Ha BbICOTe 100 M B 1 CM3 HaCqHTbIBaeTCH .ll0 45 TbIC.• 
a Ha BbIcoTe·6 KM - Bcero 20 nbIJIHHOK. ITbIJIb Ha3eMHoro npOl:lcxo)l{
.lleHHH COCTOHT H3 MeJIbqaHIIIHX 06JIOMKOB KBapua, rJIHHHCTbIX qaCTHU. 

"IelllyeK CJI lO.llbi, qaCTHU COJIH. IToCJIe.llHHe nonanator B aoaayx BMeCTe 
C MOpCKHMH 6pbI3raMH, nO.llHHMalOmHMHcSI B B03.llYX npa CHJIbHOM BeT
pe. KOCMHqeCKaH IIbIJIb ooaapyaceaa aa 60JIblllHX aucorax. ITblJIeBa
Tble qaCTHqKH pacceaaaior COJIHeqHbIe JIyqH H CJIY)l{aT' uearpaxa 
KOH.lleHCaUHH BOAHHbIX napoB npH 06pa30BaHHH 06JIaKOB H TyMaHoB. 

Crparocipepa (CJlOHCTaSl 060JlO'lKa). OHa npOCTHpaeTCH nan rpono
cepepOH .llO BbICOT50-55 KM. Bosnyx B crparocqiepe CHJIbHO paspe
LKeHH aarper. ,UaBJIeHHe B 1000 pas MeHbwe, qeM B npaaeaaoa CJIoe. 
rearreparypa 01' -10 no + 10°C. Harpeaanne raSOB npOHCXO.llHT He
nocpencrseaao COJIHeqHbIMH JIyqaMH. 3TO 06bHcHHeTcSI TeM, 111'0 ras 
OSOH, HS xoroporo B OCHOBHOMCOCTOHT BOS.llyX crparocrpepsr, nOfJIO
uiaer 01' 1 no 3 % COJIHeqHOrO HSJIyqeHHH. Moumocn, 030HOBoro 
CJIOH 25-30 KM. Benanue napa B crparocrpepe nOqTH OTCyTCTByIOT. 
Hnorzia BO 'BpeMH CHJIbHbIX rpos xyseaue 06JIaKa rponocdiepu npoaa
KalOT B crparocrpepy, oopasya Y.llHBHTeJIbHbIe no csoea xpacore nep
/taMyTpoBbLe otinasa. ITbIJIeBaTbie xacraner norranator B crparocqiepy ' 
B OCHOBHOM HS KOCMoca. <l>HSHqeCKHH pe:>KHM crparocqrepu osasuaaer 
BJIHHHHe aa COCe.llHHe C HeH 060JIOltKH - rponocqiepy H Mesocepepy. 

Me30cepepa (cpeJJ.HSlH 060JlO'lKa). Oaa HIMeeT HeSHaqHTeJIbHYIO 
MOmHOCTb - 25-30 KM. )J,aBJIeHHe nOHH:>KaeT'CH no 1,33 ITa, a rexne
parypu nanaror no -90°C. B HHJKHHX CJIOHX MesocepepbI oriaapyxcea 
OSOH. Y.llHBHTeJIbHhlM HBJIeHHe'M ':lTOB qaCTH arxocrpepa HBJISIIOTCH ce
petipucrue otiaaxa, paaee Ha3bIBaBIIIHeC'H cyMepeLIHbIMH (XOpOIliO aa
6JIIO.llaJIHCb B cyxepxa HJIH HOtIblO). OHH 6bIJIH orxpuru B 1885 r. MOC
KOBCKHM acrpoaoaox B. K. Llecapcxax, Cepeopacrae 06JIaKa nOHBJISl
IOTCH TOJIbKO B JIeTHHH nepaon (c MaH no asrycr) na BbiCOTe OKOJIO 
82 KM. OHH COCTOHT HS KpHcTaJIJIHKOB saaepaurea sonsr, oopaaoaas
IlIHXCH soxpyr uacraxex MeTeopHTHoH 'l1bIJIH. MesocepepHble aerpu 
npOHBJIHIOTCH na aucorax 60-65 KM, npHqeM JIeTOM '31'0 serpu sanan
HbiX HanpaBJIeHHH, SHMOH - BOCTOqHbIX. CKOpOCTb aerpa 01' 60 no 
HeCKOJIbKHX COTeH KHJIOMeTpOB B qac. . 

Tepaocipepa (TenJlOBaSI o6oJl0'1xa ) H axsocipepa (060JIO'lKa pac
CeHB8JlHH). OHH 06be.llHHHIOTCH non 06mHM aaaeaaaex uouocdiepu. 
Taxoe 06be.llHHeHHe 06bHcHHeTcH TeM, qTO B npenenax 060JIOtIeK BOS
.llyx HOHHSHpoaaH. HaH60JIee aKTHBHaH HOHHsaUHH oraeseaa na 
nanaer conepscaane KHCJIOpO.lla, aSOTa, yrJIeKHCJIOrO rasa, MOJIe
KyJIbi .llHCCOUHHPYIOTCH aa HOHbI. C BbiCOT 400-500 KM peaxo yBeJIH
qHBaeTCH conepscanae sonopona H reJIHH. Cocras raSOB H aoaocrpepe 
Haxo.nHTCH B IIpHMOH saBHCHMOCTH 01' aKTHBHOCTH COJIHua. TaK, 
KyJIbi .llHCCOUHHpylOl'CH Ha HOHbI. C BbICOT 400-500 KM pe3Ko yBeJIH
IJHBaeTCH CO.llep)l{aHHe BO.ll0p0.lla H reJIHH. CocTaB ra30B B HOHocepepe 
Haxo:u.HTcH B npHMoH saBHCHMOCTH 01' a~THBHOCTH COJIHua. TaK, 
B 1958 r. (ro.ll «aKTHBHoro COJIHua») Ha BbICOTax 900-1000 KM npe
o6JIa.llaJIH HOHbIKHCJIOp0.lla, a B 1964 t. (ro.ll «cnoKoHHoroCOJIHua») 
Ha BbICOTe 1000-1200 KM BepXHHH aTMocepepa cocToHna HS BO.llO
po.lla. 

BepxHHH rpaHHua aTMocepepbI epHKcHpyeTcH Ha BbiCOTe 1300 KM. 
Bbillie ee coc;raB npH6JIH:>KaeTCH K cocTaBy Me:>KnJIaHeTHOro npOCTpaH
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CTBa. no ,lJ.a~HblM'AMC, BO.n:OpO.n:HaH xopona BOKpyI' 3eMJIH peI'IfCTpH

pyercs aa BblCOTe 20 TbIC. KM If 60JIee.
 
, Anmc<!>epa 3eMJIIf - B3aHMOCBH3aHHaH CIfCTeMa .n:BIDKymIf x c5I B03

.n:YWHblX xacc, [JIaBHbIe <!>aKTOpbI, onpenenmourae UHpKyJIHUIfIO ar

Moc<!>epbl, - JIyqIfCTaH saeprna COJIHua, spautenae 3eMJIIf soxpyr
 

OCIf If nO,lJ.CTIfJIaIOmaH nOBepXHOCTb. 

"»: 

" PHC. 14. UHKJlOH B..pasoae I-ICJl3H,U.HH (CHHMOK c,U.eJl3H.c 60PT3 cnyTHHK3) 

HepaBHOMepHoe HaI'peBaHIfe nOBepxHOCTIf 3eMJIIi' B pa3JIIf'IHblX 
uraporax _ nepBbIH MexaHIf3M MepIf.n:IfOHaJIbHOH UUpKyJIHUIfIf aTMOC

. <!>epbI, Ha3BaHHOH B. B. IlIYJIeHKIfHbIM TenJIOBOH MaUIIfHOH nepsoro 

pona (MapKOB K. K..If ztp., 1978).
B pe3YJIbTaTe HepaBHoMepHoI'o HaI"peBaHlIH nosepxaocra MaTepIf-

KOB H'OKeaHOB B03HIfKaeT MyccoHHaH UlIpKyJIHUIfH aTMoc<!>epbI, IfJIH 

TenJIOBaH MallilIHa BTOpoI'o poaa (no B. B. IlIY"'IeHKIfHY).· 
Ha nanpaaaenue UIfpKyJIHUHIf 3eMJIH BJIHHeT pa3BIfBaeMaH spaure

HlIeM 3e,MJIIf CIfJIa IfHepUIfIf, Ha3blBaeMa5I CHJIOH KopIfOJIli'::a. 31'0 Tpe

TIfH OCHOBHOH MexaHIf3M UIfpKyJIHUIfIf aTMoc<!>epbI. 

OCHOBHaH q,opMa arxoctpepaoa H,HpKyJI§lUHIf1meTpOmPlecKIfx IlIH
por - BIfXpIf, B03HIfKaIOIlIIfe no.n: BJIHHHIfeM CIfJIbI KOpHOJIIfCa, - UIfK
JIOHbl If aHTIfliHKJIOHbI. OHH .o6pa3yIOTcH :oc06eHHO qaCTO aa nOJIHp
HOM <!>pOHTe, aa rpaaaue yMepeHHOI'O H TpOnIfqeCKQrO nOSCOB• 
UHKJIOHbI HMeIOT TeH.n:eHUIfIO nepexetuarsca B ceaepo-aananaox, 
aHTHUHKJIOHhI - B IOrO-BOCTOqHOM HanpaBJIeHHHX. HpOTH>KeHHOCTb 
UHKJIOHOB H aHTHUIfKJIOHOB 1500-3000 KM, BbICOTa 01' 2 .n:o 20 KM 

(pHC. 14). 1# 

Pa3HoBIf.n:HOCTbIO UIfKJIOHOB HBJIHIOTCH TaUcjJyHbL H qpaeaso» - BIfX
pH orpouaoa pa3pYIlIIfTeJIbHOH CIfJIbI, CKOpOCTb KOTOpbIX nocrnraer 
200 KM/q. HeIf3rJIa.n:IfMblH CJIe.n: B naMHTH JIIO.n:eH OCTaBIfJI rponase
CKIfA UIfKJIOH «<I>JIopa», npoueciuaacs B cenratipe 1963 r. nan OCTpO
80M I'aura. OH pa3pYIlIIfJI COTHIf ,ll;OMOBIi yaec 60JIee 4 TbIC. qeJIO
BeqeCKIfX )KIf3HeH. B 1972 r. TpOnIfqeCKIfH yparan «Araec» HeOJKIfAJ;aH
HO 06pyIlIIfJIC5I na cesepo-aocroxasre paaau CIlIA. OH npanaaan 
ynrepf B 3 MJIP.n:. ,lJ.OJIJIapoB. HeCKOJIbKO pa3pYIlIIfTeJIbHbIX TaH<!>YHoB 
npOIlIJIIf no raxooxeaacxoay nooepescsro 1979 I'. 

AHTIfUIfKJIOHbI C03.n:aIOT npepbI~Ifc'tblH cy6TpOnIfqeCKHH nOHCBbI
OOKOro .n:aBJIeRIfH, 01' xoroporo aosnyx 'CTeKaeT' K sxaaropy, TaK B03
HIfKaIOT naccaru, OTKJIOHHeMbIe CIf.ITOH KOpHOJIHCa snpaao B Cesep

. '({OM nOJIywapIfIf If BJIeBO B IQ)KIWM. 

.J:!.BIfJKeHIfe B03.n:YIlIHbIX Macc If MeeT' orpoxaos aaaseaae B <!>OpMIf
pOBaHIfIf noronnux YCJIOBIfH, OKa3b1BaeT BJIHKHIfe na xon I'eOJI0mqe-, 
CKIfX npQueCCOB 3eMJIIf~ , , 

Ilorona H KJIIHMaT. PemIfM arxoopepsr KpaHHe If3M'eUlIIf'8. 31'0 'Mbl 

ourymaex e)Ke.n:H8BHO anane If3MeHeHIfH iioI'o.n:,bI:. Iloeoiia ~ 91'0 <!>If
3IfqeCKOe cocrosuae arxocrpepu, xapaxrepaayexoe KOM,nJIeKCOM ar

Moc<!>epHbIX <!>aKT.opOB, TaKIfX, KaK serep, rexneparypa, naaneaae, 
BJIa)KHOCTb. B 3aBIfCIfMOCTH 01' H3MeHeHIfH '.3r If X <!>aKTopOB norona 
6b1BaeT TenJIOH IfJIIf XOJIO.n:HOH, .n:O)K.n:JIIfBOH IfJIIf COJIHetIHOH: H T. n, 

KyxHeH noronu no npaay CqliTaIOT rponoctpepy, rne soaayx aacsnnea 
BJIaI'OH, pesxae nepenanu rexneparypu BbI3bIBaIOT ftBIf)KeHIfH B03,
.n:YIlIHblX MaCC, a 30HbI sueoxoro Ii HIf3KOro ,lJ.aBJIeHIfH cnoc06cTByIOT 
3apOJK,lJ.eHIfIO UIfKJIOHOB, aHTIfUIfKJIOHOB If npyrnx BHxpeBbIX TeqeHIfiL 
Pe3KHe If3MeHeHIfH pe)KIfMa araoopepa BbI3b1BaeT YCHJIeHIfe COJIHeq
HOH aKTHBHOCTIf. POJIb noronu B )KIf3HlIqeJIOBeKa' orpouaa. Ee'If3
MeHeHHH OTpa)KaIOTCH aa yp0)KaHHOCTIf CeJIbC'KOX03HHCTBeHHblX KyJIb
TYP, OKaSblBaIOT BJIIfHHIfe aa XO,lJ. I'eOJIOI'IfqecKHx npoueccoa, yCHJIII 
BaIOT IfJIIf OCJIa6JISIOT HX aKTIfBHOCTb. TaK, cyxas H )KapiaH norona 
aKTHBIf3HpyeT p a3pYIlIeHHe ropaax nopon, JIHBHeBble .n:O)K.n:If Bbl3b1Ba
101' 06BaJIbI If OnOJI3HIf. B ueJIHX npenynpescreaua CTHXHHHbIX 6e,lJ.CT
BHU, ooecneseaaa YCTOHqIfBbIX "ypoxcaea, HOpMaJTH3aUIfIf pa60TbI B03

AymHoro H MopCKOI'O rpaacnopra I'If.n:pOMeTeOCJIy)K6a nposomrr 

OrpOMHyIO pariory no COCTaBJIeHHIO npOI'H030B noronu. B, ,60JIbIlIIfH

CTBe CTj>aH COCTaB.IISIOTCH xparxocpoxaue npOI'H03b1 aa naoe-rpoe 

CyTOK. TOqBOCTb TaKIfX npOI'H030B B cexanecarux ronax COCTaBHJIa 

84.......:a6%. B pane CTpaH, B TOM qIfCJIe H 'B COBeTCKOM COI03e, aenyr
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CH pa60ThI no COCTaBJIeHHIO H )J.OJIfOCPOIlHhlX (nexanaux HJIH MeCHIJ
nux) npOrH030B. 

MHOrOJIeTHHH peRUlM noronu, Onpe.ll.eJIHIOm:HHCH KOMnJIeKCOM '4>1:1
suxo-reorparpauecxnx yCJIOBHH )J.JIH .ll.aHHOH MeCTHGCTH, npHHHTO na
3h1BaTb K/lUMarO,H. KJIHMaT xapaxrepaayercs onpeneaeaaoa cosoxyn
HOCTblO noronnsrx yCJIOBHH, HJIH KJIHMaTHlJeCKHX epaKTopOB. Ha 3eM
HOM mape asrneaea pan KJIHMaTHlJeCKHX nOHCOB, OTJIHlJalOm:HXCH npyr 
OT npyra KOJIHlJeCTBOM nOJIYlJaeMOrOCOJIHelJHOrO T€nJJ a, KOJIHlJeCTBOM' 
aruocrpepaax OCa.ll.KOB H .ll.pyrHMH KJIHMaTHlJeCKHMH epaKTopaMH: no
JIHpHble, yMepeHHhle, rponauecxae ,H 9KBaTOp}laJIbHbIH. 

COrJIaCHO KJIaCcaepHKau,m OeHKa KJIHMaT 6b1BaeT apanaax, ry
MH.ll.Hbv.1 H HHB~JIbHbIM Apuiinsu; (eapanyc» - CyXOH) xnusuu' xa
paxrepnayercs CHJIbHOH )KapOH, He3HalJHTeJIbHhlM KOJIHlJeCTBOM ar

MocepepHblX OCa.ll.KOB (MeHee 200 MM), CKy;J;HOH paCTHTeJIbHOCTbIO. 
Ilpacyur )J.JIH nycrsms H CyXHX crenea, ryMu8HblU (<<ryMH.ll.Yc»
BJIa)KHbIH) K/lUMar OTJIHlJaeTCH BhlCOKHMH rexneparypaaa, 60JIbIIIHM 

KOJIHlJeCTBOM arxocrpepasrx OCa.ll.KOB, nblIIIHOH paCTHTe,71bHOcTblO. Hu
Ba/lbHblU (<<HHBaJIHc» - CHe)KHbIH, XOJIO.ll.HhlH) «nusun' CBOHCTBeH .ll.JISl 
nOJIHpHblX H ropnux 06JIaCTeH. ,l],JIH Hero xapaxrepnu HH3KHe resrne
parypu. ATMoc$epHble OCa.ll.KH, aunanaiourae B sane cnera, He ycne
BalOT CTaHBaTb H n09TOMY HaKanJIHBalOTCH B aane JIb.ll.a. 

":' 
KJIHMaTHlJeCKHe yCJIOBHH nepHO)J.HlJeCKH MeHHIOTCH. OOTenJIeHHH 

CMeHHIOTCH nOXOJIO)J.aHHeM H Hab60pOT. TaK, B 30-e ronsr OTMelJaJIOCb 
nOTenJIeHHe B ApKTHKe, B pe3YJIbTaTe nero JIb.ll.bl B Bapeaueaou, Kap
CKOM H npyrax MOpHX OTO)J.BHHyJIHCb B CTOPOHY no.moca. 3T.QMY cno
C06CTBOBaJIH rennsre MaCChI soanyxa, nOCTynaBIIIHe B ApKTHKy H3 
ATJIaHTHKH. OOCJIe)J.HHe ronu B ApKTH'Ke BHOBb HalJaJIOCb I10XOJIo)J.a· 

HHe. 113MeHeHHe KJIaMaTa npOHCXO.ll.H.'10 H B AaJIeKOM npOIIIJIOM 3eMJIH. 
06 9TOM paCCKa3h1BaIOTHaM CJIOH ropaux nopon. OTJIO)KeHHH KaMeH
HOH COJIHCBH.ll.eTeJIbCTBYIOT 06 apH)J.HoM KJIHMaTe, yrJIH - 0 ryMH.ll.HOM, 
JIe.ll.HHKOBhle OTJIO)KeHHH ~ 0 HHBaJIbHOM. Haysa, 3aHHMalOm:aHCR H3y" 
lJeHHeM KJIHMaTOB reoaorauecxoro npOIIIJIOrO 3eMJIH, nOJIylJHJIa Ha3Ba
HHe na/leOK/lUAWTO/lOZUU. 

rHAPocepepa 

Fuiipocdiepa - BO.ll.HaH 060JIOlJKa 3eMJIH. 06pa30BaHa BO)J.aMH 1.10

peH, OKeaHOB HCyIIIH. MOPH H oxeaasr COCTaBJIHIOT e)J.HHbIH aO.ll.HhIA 
6acceHH, Ha3h1BaeMhlH MUPOBblM oxeanou HJIJi oxcanocdiepoa. I'paaa
Uhl oxeaaocqiepu 1JeTKHe, csepxy 0603HaIJeHhI nOBepXHOCTblO MHpOBO
1'0 oxeaaa, caaay-s-ero AHOM. MaKCHMaJIbHaH MOm:HOCTb BOAHOH TOJIm:H 
11 KM. BOAhI CYIIIH pasorimeau. Ha nosepxaocra OHH npencraanenu 
BO.ll.aMH oaep, pex, JIeAHHKaMH, aa rJIy6HHe - nO)J.3eMHblMH BOAaMH, 
3anOJlHHIOm:HMH rpemaau H nopu B ropnux nopO)J.ax. 

00 noncnerax M. H. JIbBOBHlJa (1974), ranpoerpepa BKJIIO'IaeT 
• 
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1,458 MJIp.ll.. KM3 so.asr. HI:I)Ke ElpHBO)J.HTCH nanasre noncsera no lJaCTHM 

ranpocrpepu 1: 

'! acmu 2Ui} poerpe Pbl 

MHPOBOH OKeaH. • • • • • • • • • 
Tloaaevaue BO,llbi • • • • • • • • • .' • 
'B TOM lJHCJIe 30Hbl aKTliBHOrO BO.ll006MeHa • 

JIe,llRHKH ••••••••••••••••• 
-Osepa (B TOM lJHCJIe OKO.10 5 TbIC. KM 1 BO.llbl B BO

noxpaaanauiax) . . . . . . . . . . . .. ., 
"lolJBeRHaH n.rara (B TOM '1HC.le oxozo 2 TbIC. KM2 

opOCHTeJIbHblX son) 
Ilapa araocdrepa . 
:PelJHble BO.llbi. • • • 

Bcero 

O{i'b2M BOGY % om otfIIIe2D 
(ThlC. \{MIl 06'beMll 

1370000 94
 
60000 4
 

4000 0,3
 
24000 1,7
 

280 0,02
 

85 0,01
 
14 0,001
 

1,2 0,0001
 

1 458000 100 

Pa3JIH1lHble - rnnsr BO,Ubl HaXO.ll.HTCH B TeCH OM B3aHMO,ll.eHCTBHJf, 

YlJaCTBYIOT B o6m:eM xpyrosopore Bem:eCTB B npapone (pHC. 15). 
B )J.BH)KeHIfe HX npHBo)J.HT COJlHelJHaH 9HeprHH, non BJIHHHHeM KOTO

POH npOHcXO.ll.HT HHTeHCHBHoe acnapeaae BOAhI H 06pa30BaHHe 06JIalJ

HOCTH. 06JIaKa necyr BJIar~ B paanavasre yrOJIKH sexuoro mapa H OT
ztaior ee B BH)J.e araocrpepaax ocaAKOB. 4acTb BhlnaBIIIeH BOAhI CTe
xaer C CYIIIH B MOpH H OKeaHhI, lJaCTb npOCalJHBaeTCH B ropnsre 
noponsr, xacrs acnapserca. 00}I.3eMHhle BOAhI ~HPKYJIHPYIOT B CJIOHX 
ropaux nopon HJIH H3JIHBalOTCH na I10BepXHocTb 3eMJIH, YIJacTBYIOT 

II nHTaHHH pex, ncnapeuaa. TaK ocym:ecTBJIHeTCH KPYioBOPOT BO)J.hI 

B npapone. 
BOJIbIIIOe ,KO'JIHlJeCTBO sonsr cO)J.ep)KHT aemecrao MaHTHH. Macca 

3TOH BO)J.bl B TblCHlJY paa npeasnuaer KOJIHlJeCTBO aonsr, cO)J.ep)Kam:el%
CH B ranpoepepe. 00 cymecray, MaHTHH HBJIHeTCH HCTOlJHHKOM BO)J. 
rnnpocrpepu. BbICBOOO)K.ll.eHHe' HX npoacxonnr B pe3YJIbTaTe nJI8BJIe· 

. HHH seurecrna MaHTHH. OO.ll.ClJHTaHO, lJTO aa BCIO reOJIOrHlJeCKYIO HCTO

pHIO 3eMJIH H3 MaHTHH B nnne HCTOIJHHKOB H napa Bhl6pomeIfO OKOJIO 
3,4 .MJIp.ll.. KM3 aonu. 06pa30BaHHe son aa ClJeT nepenJIaBJIeHHH Be

urecraa MaHTHIf np0.z:(OJI)KaeTcH. 
OCHoBHaff M-3.CCa BO)J.bl ranpocoepa (94%) cocpenorosena B MH

pOBOM oxeane. 0 cymecrsoaanna orpoxaoro OKeaHHlJeCKOrO npocrpan
CTBa JIIO)J.H Y3HaJIH aa pytiexce XV-XVI BB. B nauane XIX B. 
MHpOBOH OKeaH 6h1JI nOJIHOCTblO OCBoeH .ll.JIH BO)K.ll.eHHH cy
non, UeJIeycTpeMJIeHHOeHCCJIe)J.OBaHHe okeana HalJaJIOCb co BTOPOH ' 
nOJIOBHHhI XIX B. ,l],ecHTKH HaYlJHO-HCCJIe.ll.OBaTeJIbCKHX Cy)J.OB senyr 
H CeHlJaC 60JIbIIIylO aaynayio pariory na scex oxeanax, HaIJHHaH OT 

ApKTHlJeCKOrO 6acceHHa H KOHlJaH 6eperaMH AHTapKTH.nhl. Cpena HHX 
HaYlJHO-HCCJIe.ll.OBaTeJIbCKlfe cyna «AKa.ll.eMHK BepHa.ll.CKHH», «Ilporpec
cop 3y60B», «AKaAeMHK A. KOBaJIeBCKHH», epJIarMaH.3KCne)J.HUHoHHoro 

q,JIOTa «KocMoHaBT IOpHH Farapnu» H MHorHe npyrne. B pe3YJIbTaTe 
nposeneaaux pa60T COCTaBJIeHbl xaprsr peaserpa nna Cesepnoro JIe
JJ.OBHToro, ATJIaHTHlJeCKOrO, Tnxoro H HH)J.HHcKoro OKeaHOB, OTKphlThI 

I Ca.: K. K. Map/COB HAp. Bseneaae B lj>H3HlJeCKYIO reorpadnno. M., 1978. 
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H HCCJIe,lJ;OBaHbI pa3JIHlIHble OKeaHCKHe TeqeHHH. MHoI'o BHHMaHHH Y11..e
JIeHO H3YlleHHID opraHHlIeCKoro MHpa OK~aHOB H MopeA H HCCJIe11..0Ba
HHlO· xopcxoro ,lJ;Ha, nOJIe3HbIX acxonaexux. H3YlJeHHe oxeaaa npo
,n:OJI2KaeTCH, HCCJIe,lJ;OBaHHH HOCHT I'JI06aJIbHblH xapaxrep, B 19.74 .r. 
6b1JI npOBe11..eH Me2K,lJ;YHap0,lJ;HblH ArJIaHTHlJeCKHH TpOnH'IeCKHH sxcne
pHMeHT AT3n, B KOTOpOM npHHHJIO YlJaCTHe OKOJIO 40 HaytIHO-HCCJIe
,n:OBaTe,1IbCKHX Kopa6JIeH H3 paaaux CTpaH MHpa, CaMOJIeTbI, HC3 If 
,n:pyrHeCpe,lJ;CTBa. UeJIb -sxcnepaaeara  aayxeaae OKeaHCKHX rese
HHH, B3aHMo,n:eHcTBHH aTMocq,epbI H oxeaaa H MHorHX npyrax sonpo
COB. Me2K,n:YHapo,n:HbIH npoexr rvryooxoro 6ypeHHH rrpaaec anasareas
nsre pe3YJIbTaTbI B 06JIaCTH H3YlJeHHH reOJIOrHH 11..Ha OKeaHOB. Ilonpo
exry nOJIYfiMOLJ.E (KOpT B. L, 1977), paspaeoraaaoxy COBeTCKHMlf 
H aMepHKaHcKHMH Y'leHblMH, ocymeCTBJIHeTCH H3YlJeHHe BH~peBbIx. 

oripaaoaaaaa' B oxeaae, HX B3aHMO,lJ;eAcTBHe npyr C npyrox. B .coor
BeTCTBHH C Me2K,lJ;YHa'po,n:HblM npoexrox «feO,lJ;HHaMHKa» 6Y,lJ;eT npo
,n:O.lJ.lKeHO H3YlJeHHe Q.KeaHHlJeCKOH 3eMHoH KOpbI H MaHTHH, npOHCX02K
,n:eHHH H pa3BHTHH oxeaaasecxoro ,llHa. 

4JH3HIIecKHe CBoHcTBa BO,ll,bl. BO,lJ;bI MopeH H OKeaHOB HMelOT cHHHIl 
HJIH 3eJIeHbIH UBeT. TaKaH oxpacxa 06bHcHfleTcH TeM, xro Mop'CKaH
nona orpascaer TOJIbKO CHHHe H 3eJIeHbIe JIylJH COJIH~lJHorq cnexrpa. 
OTKJIOHeHHH Ha6JIID,lJ;aIDTCH JIHUIb B MeCTax Bmi,lJ;eHHH pex, rne B CHJIy 
HaCblmeHHSI pexnsrx BO,lJ; B3BeweHHbIMH MHHepaJIbHbIMH lJaCTHuaMH 
nona npaooperaer 2KeJITOBaTbIe OTTeHKH. COJIHelJHble JIylJH pacnpo
CTpaHHIOTCH B none C MeHbUIeH CKOpOCTbID, lJeM B sosnyxe. ilJIOTHOCTh 
MOpCKOH BO,n:bI 60JIbWe nJIOTHOCTH npecnoa pelJHO!' BO,n:bI .. BOJIee BbI
COKaH nJIOTHOCTb 06yCJIOBJIeHa npncyrcraaex COJIeH. B MOpHX C COJIE?
HOCTblO 35 rlJI UJIOTHOCTb BO,n:bI npa O°C COCTll.BJIHeT 1,02S.13 C~3, 
B Ha1l6oJIee rJIy60KHx OKeaHHlJeCKHX snanaaax (aa rJIy6HHe 10 000 M' 
H 60JIee) OHa nonsnuaercs ,n:o 1,07105 r/cM3. 31'0 06bHcHHeTcH yBeJIH
qeHlieM C I'JIy6HHOH ,lJ;aBJIe,HHH H COJIeHOCTH. tIepe3 Ka2K,lJ;ble 10M naa
JIeHHe aospacraer na 98066,5 Fla H aa I'JIy6HHe II TbIC. M .llOCTHraeT' 
107,8 Mila. Texneparypa BO,lJ;bI B oxeaae 3aBHCHT OT era reorpatpase
cxoro nOJI02KeHHH HrJIy6HHbI. Tenaae DO,lJ;bI eocpenoroseaa B .9KBa
TOpHaJIbHOM H TponHlJOCKHX noacax, Texneparypa HX B cpenaea 26-
28°C. XOJIo,n:HbIe BO,n:bl 3aHHMaIDT MeHbwyID nnomans H cOCpe,lJ;OTOlJe
HbI B nOJIHpHbIX 06JIaCTHx: HX cpenaas TeMnepaTypa 4°C, MHHHMaJIb
HaH --:- 1,8°C. HaH60JIee TenJIbIH' TIiXHH OKeaH, ero cpennas rexnepa
rypa 19,5°C. HaH50JIee XOJIO,lJ;HblH Cesepuua JIe,lJ;OBHTbIH OKeaH. Cpen
H5I'H rexneparypa 'MHpOBoro oxeaaa, no ,lJ;aHHhlM A.C. MOHHHa. 
18,75°C. C rJIy6HHOH TeMnepaTypa nOHH2KaeTCH. H3MepeHHH na: r-ny
6imax 1-1,3 KM nOKa3aJIH KOJIe6aHHH rexnep aryp 01' 3 ,lJ;0 -1,6"C. 

XHMHIIecKHH COCTaB H coaenocrs. Mopcxas BO,lJ;a 6JIarO,lJ;apH HaJIK
lJHID COJIeH ropbKO-COJIeHaH na BKYC, Cpe,lJ;HHH COJIeHOCTb oxeancxos 
BO,n:bI 35 I' B I JI BO,lJ;bI (3,5%) npHHHMaeTCH aa HOpMaJIbHylO. HaH
60JIblllHe OTKJIOHellHH 01' cpenaea COJIeHOCTIi Ha6JIID,lJ;aIDTcH BO BHY
TpeHHHx MopHX. TaK, B BaJITHHCKOM Mope COJIeHOC'fb COCTaBJIHeT 3
4 t l n, B KpacHoM-40"--41 r/JI. Bucoxas COJIeHOCTb nonu B KpaCHOM 
Mope 06bHCHHeTCH TeM, lJTO B Hero fie BUa,lJ;aIDT pexa, aecyume npec
Hhle BO,n:bI, a 2KapKHH KJIHMaT 06yCJIOBJIHBaeT DbICOKoe acnapenae 
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130,n:b1. OaJITHikKOe MOpe pacnOJIO)/(eHO B yCJIOBHHX OTHOCHTeJISHO npo

~JIa,n:Horo KJIHMaTa H npHHHMaeT 3HaQHTeJIbHOe KOJIHlJeCTBO npeCHblX 

.n.O)/(,n:eBblX H p esnsrx BO,n:. 
C rJIy6HHoH COJIeHOCTb HeCKOJIbKO noasnnaerca. B Cpe.!IHeM B MOp

'CKOH sone conepxcnrca: XJIOpHCTOro HaTpHH 78,32%, XJIOpHCTOro Mar
HHH 9,44, cepHOKHCJIOro MarHHH 6,40, cepHOKHCJIOrO KaJIblI,HH 3,94, ~l' 

XJIOpHCTOro KaJIHH 1,6, yrJIeKHCJIOrO KaJIblI,HH 0,04, xpexaeaeaa 
0,009%. B He3HalJHTeJIbHblxKOHlI,eHTpalI,HHx B MOpCKOH sone npacyr

CTBylOT 30JIOTO, )/(eJIe30, xapraaen Me,n:b, K06aJIbT, HIiKeJIb, HO,n:, 6pOM 

Jf npyrae 3JIeMeHTbl. B oxeane o6Hapy)/(eHbl npaxruuecxa ace XHMlIlJe

CKHe 3JIeMeHTbI Ta6JIHlI,bl Meaneneeaa. 06I.I.1,ee KOJIHlJeCTBO pacrnopea

HbIX MHHepaJIbHblX BeI.I.l,eCTB COCTaBJIHeT 1016 r. 

MopCKaH noaa nacsnneaa ryvycosr H ,n:eTpHTOM. ryMyC - opraaa

lJeCKOe BeIII.eCTBO CJIO)/(HOrO COCTaBa, HaXO~HI.I.I,eeCH B sone B paCTBO

peHHOM COCTOHHim; iierpur - TO)/(e OpraHHlJeCKOe BeIII.&TBO, TOJIbKO 

Haxo,n:HIII.eeCH BO B3BellleHHOM COCTOHHHH. 113 ra30B B MOpCKOH -aone 

pacrsopensr: KHCJIOpo,n:,a30T, yrJIeKHCJIblH ras, cepOBOJI.OpO,n:. Conep
)KaHHe B BOJI.e a30Ta nocpasaeamo C ,n:PYfHMH pacraopeaauxa B HeH 
raaaan MeHbIlIe, lJeM B noanyxe;' a KHCJIOpo,n:a 60J!bllle. KHCJIOpO,n: 
rrocrynaer B sony H3 arxocoepu H B npouecce <!>OTocHHTe3a MOpCKHX 

paCTeHJHI. Ha rJIy6HHax 400-800 !VI OTMelJaeTC5I HeXBaTKa KHCJIOpo,n:a, 

B CBH3H C lJeM nexoropsre 6aKTepHI1 BblHy)/(,n:eHbl .lJ;06blBaTb ero H3 

cepHOKHCJIblX coenaaenan (cynsrparoa). Pa3.nO)/(eHHe n~CJIe,n:HHx Bbl

.suaaer n05IBJIeHHe B sene ceposonopona. B ceposonopoaaon 30He 

'MorYT )KHTb JIHlllb cepoaonoponaue 6aKTepHH. 

I1PHlJHHbI OCOJIOHeHHH OKeaHOB noxa He COBceM HCHbl. BepOHTHee 
scero COJIeHOCTb MOpCKOH BO,n:bI o6H3aHa CBOHM npOHCXO)/(,n:eHHeM 

KaK ByJIKaHHlJeCKOM: ,n:eHTeJIbHOCTH, TaK H nocTynJIeHHIO B MOpH pac

raopesnux COJIeM: C cyina. KaK nOKa3aJIH noacseru O. A. AJIeKHHa. 

pexa CHOCHT exceronao B oxeaa no 3300 MJIH. T pacrnopaxoro Be

mecrsa (Ta6JI. 4). KaK -BH,n:HO H3 ,n:aHHbIX Ta6JIHlI,bI, pexa npI1HOCHf 

B OKeaH Ma,IJO XJIOpHCTbIX coe,n:HHeHHH H xaoro xapoonarusrx. Onaaxo 
B MOpCKOH sone npeocaanaior XJIOpHCTble coe,n:I1HeHHH. 3TO 06bHCH5I

-eTCH, BepOHTHO, TeM, lJTO xaptioaarnsre COJIH B 3Hs'lJHTeJIbHbIX KOJIH

~eCTBax HCnOJIb3YIOTCSI: opraHH3MaMH ,n:mI nOCTpOeHH5I paKOBHH H CKe-' 
.JIeTOB. Bucoxoe conepscanne xxopa MO)/(eT 6bITb e6bHCHeHO TOJIbKO 

pacrsopeaaea B OKeaHCKOM: sene ByJIKaHHlJeCKHX ra30B. 
OKeaHHQeCKHe TeQeHHSI. l(BH)/(eHHe 1B0,n:bl B oxeaae MO)/(HO ycraao

BHTb no ,n:peH<!>y noreprresurax xoparinexpyureaae Cy,n:OB HJIH ,n:PYfHX 

IIJIaBYlJHX npenaeros. pa3JIHlJalOT nOBepXHOCTHbie H rJIy6HHHble rese

lIHH. B 06pa30BaHHH nOBepXHOCTHbIX TelJeHHH 60JIblllylO POJIb arpaer 

aerep, Ilaccarasre aerpa H CHJIbl BpaI.I.l,eHHH 3eMJIH cnocoocrayior 

B03HHKHOBeHHIO Ce8epHOZO H IO~HOC:o exearopuanssux Te'leHUU 
(pHC. 16). 3TH TelJeHHH na cesepe aecyr BO,n:bl K 3ana,n:HbIM 6eperaM 

Tnxoro H ATJIaHTHlJeCKOrO OKeaHOB, aa tore - K 6eperaM AHTapKTH,n:bI, 

CKOpOCTb TelJeHHH r1,852 KM{CyT (1 xopcxas MHJIH). IOro-3anal.I.Hble 

TelJeHHH B03JI.YlllHbIX Macc B cesepnoa nonyurapaa nator HalJaJIO Ten
.JIbIM TelJeHHHM Fonubcrpuu H Kypocuo. fOJIb<!>CTPHM HalJHHaeTCSI 

B MeKcHKaHcKoM 3aJIHBe, orxyna aarperue BO,n:bI uepes <PJIOpH,n:CKHH 

~2 

3aJIHB TeKyT B HanpaBJIeHHH Ceaepnoro Jlenonaroro oxeana. TaM BO
JI.bI OXJIa)/(,n:aIOTCH H B03BpaIII.a1OTClI na lOr B nane xononaoro Fpen
JlaHOCKOzO TelteHUH.. 

iQ:ihHOe 3KBaTOpHaJIbHOe rexeuae naer HalJaJIO COMaJlUUCKOMp' 
renJlO,lty resenuto na -ceaepo-aanane I1HJI.HHCKOro oxeaua. HaH6oJIb

man MOIII.HOcTb3Toro reseaaa 400-600 M, umpaaa 370-550 KM. 

• Y	 6eperoB AHTapKTH;;{bI nona OXJIa)/(,n:aeTCH H MOI.I.l,HbIMH XOJIO,n:HbIMlf 

rJIy6HHHbIMH CTpyHMH yCTpeMJIHerCH na cesep, TaK B03HHKaeT XOJIO).l,

Hoe Ilepuancxoe ieuenue y 6eperOB IO)/(HOH AMepHKH, Beneenncxae-« 
y 6eperOB A<!>PHKH H 3anaOHoa8CTpaJlUUCKOe - y 6eperOB ABCTpaJIHYI. 

Ta6JIHI~a 4. CpaBHHTeJIbHall xapaxrepacraxa COJIeBOrO
 
COCTasa oKeaHcKoA H pe'lHOH BO,1I;Y
 

Cpennee conepacaaae Conepscasae cO,lell B 
CORell B pe'lHOlI sone,B~eCTBa, pacrsopasnse B ~ile OKeaHcKoll aone, % 

Xnopnnu [coenaneaas HaTpHlI H MarHHlI 
C XJlOpOM) 

CYJlb¢aTbi (coenuneuaa MarHHlI, KaJlHH H 
xa ITbUHlI C cepoli) 

Ka p60HaTbI (yrJeKflC,lbIH KaJlbUHll) 
Jlposue aeuiecrsa 

% 

,S,l88,7 

9910,8 

0,3 60,1 
0,2/10:1,0 24,8/100,0 

OrpoMHyIOpOJIb cpena OKeaHCKHX TelIeHHH arpator snxpeasre -re
lJeHHH, HanOMHHalOI.I.I,He lI,HKJIOHHlJeCKHe H aHTHlI,HKJIOHHlIeCKHe ;J.BH)/(e- , 

HHH soanyxa B arvocrpepe. 113YQeHHIO MOpCKHX BHXpeH, HX B03HHKHO

DeHHlO, ,n:BH)/(eHHIO H B3aHMO,n:elicTBHIO y,n:eJI5IeTCH B HaCTOSlIII.ee BpeM5I 
60JIblllOe BHHMaHlie. MOI.I.l,HOCTb OKeaHCKHX TelJE:HHH orpovaa. Ha
npaxep, fOJIb<!>CTPHM nepeHOCHT e)/(erOJI.HO 750 Tbic. KM3 BO,n:bI, B TO. 

apexa KaK rO,n:OBOH CTOK BCeX pex cyura paseu 37 TbIC. KM 3• 

Iloaepxaocraue TelJeHHH 3aTparHBaIOT sepxnae CJIOH BO,n:bI rJIy6H

HOH AO HeCKOJIbKHX COTeH MeTpOB. I10A IIOBepXHOCTHbIMH TelJeHHHMH' 
oonapyzceau npOTHBOnOJIO)/(HO aanpaaaeaasre ZJly6uHHble HJIH nod
noeepxnoctnue vreuenun, TaK, B THXOM oxeane aa r JIy6HHe 100 M" 

cyuiecrnyer MOI.I.l,HOe TelIeHHe BOCTOIIHoro HanpaBJIeHHH iresenue 
KpOM8eJlH.). AHaJIOrHlIHOe reseaae OTKpbITO B ATJIaHTHlIeCKOM oxeaae 

COBeTCKHMH OKeaHOJIOraMH H Ha3BaHO reuenuen JIOMoHoco8a. I'ay
6I1HHbIe TelJeHHH OTMelJalOTC'H H aa 60JIblllHX fJIy6HHax, rne HX Ha

npaaneaae H npyrae oco6eHHoCTH BO MHorOM onpe,n:eJIHIOTCH peJIbe<!>OM' 
MopcKoro ,n:Ha. ' 

Berep cnocoocrayer He TOJIbKO oopa30B;;IHHIO TelJeHIiH, HO it 

Bbl3bIBaeT aa nOBepXHOCTH oxeana 80JlH08ble 08u~eHUR. B 3aBHCH

MOCTH OT CHJIbI serpa BOJIHbI MoryT 6bITb MeJIKHMH H KpynHbIMH. MeJI

KHe H nacrue BOJIHbI lIa3bIBalOT pH.6blO. l.leM KOpOlJe BOJIHbI pH6H, TeM' 

6bICTpee ,n:BH)/(YTCHOHH no nOBepXHOCTH oxeana. Kpunnue 80JlHbl,. 
o6pa3ylOI.I.I,HeCH npn lllTOpMOBOM serpe, HMelOT B cpenuex BbICOTY 4
4,5 M, pezce 6-7 M. MaKCHMaJIbHaH BblCOTa BO.'1HbI He npessnnaer
20 M. l(JIHHa BOJIHbI yxensuraercs C pOCTOM ee BbICOTbI, l(JIHHa urrop
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MOBbiX BOJJH OKOJIO 250 M, a BOJIH 3bL6u (.u.OBOJIbHO HH3KHe nOCJIemTOp
MOBhle BOJIHhl) 800-1000 ·M.4eM .n;,jIHHHee BOJIHa, TeM rJIy61Ke npo
HHKaeT BOJIHeHHe~ (no 180 M). CKOpOCTb pacrrpocrpaaenan IIITOpMO
Bhl}( BOJIH 60 KM/q, 3hl,6H 100 KM/q H 60JIee. Ha MeJIKOBO,ll;be BOJIHhl 
'CTaHoBHTcH nsnue H xpyse, B IIITOpMOBylO norozty na 6eper 06py1IIH
BalOTCH BO.lIHhl BbicoToH6-11 M, B crroxoaayto HaKaThlBalOTCH MeJIKHe 
BOJIHhl 3hl6H, naaunaexae MOpCKUM nputioes; MOpCKOH npH60H
HBJIeHHe nOCTOHHHoe, TaK KaK scerna B KaKOM-JIH60 ynacrxe oxeaaa 
6ylIIyeT IIITopM, H BOJIHhl H3 30Hhl IIITopMa 6eryT BO see CTOpOHhl aa 
ThlCHqH KHJIOMeTpOB. Haraeraexue K ,6epery IIITOPMOBhlMH BOJIHaMH 
Ii npacoex BO.n.hl 06pa3ylOT CHCT.eMhl CJIOmHhlX npU6pe:JICHbLX reuenua. 

COBeplIIeHHO HHylO npapozty HMelOT npusueu H OTAUBbL. OHH npen
CTaBJIHIOT C060H nepaonaxecxae H3MeHeHHH (nossnueaas HJIH nOHH
meHHe) ,ypOBHH oxeana, naaaaaaue CHJIaMH npHTHmeHHH JIYHhl H 
COJIHu:a. IlpHTHmeHHe JIYHhl CH{lbHee, lIeM <:::OJIHu:a, qTO 06bHCHHeTCH 
(HeCMOTpH aa MaJIylO Maccy JIYHhl) 60JIee 6JIH3KHM ee pacnonosce
mleM K 3eMJIe. Ilpaxepno .n;Bam.n;hl B CYTKH uepes 12 q ~6 MHH ypo
seas BO.n.hl B oxeaaax onycxaercs (OTJIHBhl) H .n;Bam.n;hl no.n;HHMaeTCH 
{npHJIHBhI). Bucora npHJIHBOB B pa3JI!lqHhlX p aaonax seMHOfO mapa 
He o.n.HHaKOBa. HaH60JIee BbICOKHe npH~JlHBhl Ha6JIIO.n.aIOTcH B TO ape
MH, xorzta JIyHa H COJIHu:e Haxo.n.HTCH no onay C'rOpOHY 3eMJIH, H 
HaH60JIee HH3~He, xorna 3TH naa He6eCHhlX TeJIa 3aHHMalOT npOTHBO
nOJIomHOe nOJIOmeHHe no OTHOIUeHHIO K 3eMJIe. HaH60JIee BhlCOKHe 
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AMepHKH (16,2 M). Y 6eperoB Cosercxoro COlO3a HaH6<>JIee BbICOKHe 
npHJIHBhl OTMeqeHhl y 6eperoB Oxorcxoro MOpH - II M, Y n06epe1KbH 
l(OJlbCKOrO noayocrposa BhlCOTa npHJIHBa He npessnuaer 5 M. Bo BHY
TpeHHHX MOpHX (BaJITHHCKOe, 4epHoe) npHJIHBbI npaKTHqeCKH He 
outyuiaiorca. OpHJIHBHaH BOJIHa anorna 3aCTaBJIHeT pexa Teqb scnars, 

. ~ 

.n.BHraHCb B cropoay, npOTHBOnOJI01KHylO TeqeHHIO pexa, B .BH.n.e BO.n.H
aoro sana. Ha pexe AMa30HKe TaKOH BO.n;HHOH aan nocraraer BbICOTbJ: 
5-6 M H yaaaaercs saepx nporas TeqeUHH aa paCCTOHHHe no 300 KY:. 

3Ha1leHHe ranpocoepu B 1KH3HH 3eMJIH H qeJIOBeKa orpoxao. I'eo
JIOrHqeCKHe rrpoueccu B ranpocoepe conpoaoacaarorcs o6pa30BaHHeM. 
HOBbIX CJIOeB ropaux nopon, MHpOBOH OKeaH HBflHeTCH rJIaBHOH TenJIO
BOHMalIIHHoH B ep.opMHpoBaHHH KJIHMa'ra H noronsr aa 3eMJIe. nJiH 
qeJIOBeKa 3TO nYTH co06~eHMH -H MOpCKOH npoxacen, Esceronao OKe
an naer JIIO.n.HM OKOJIO. 70 MJIH. T pbI6HhlX H npyrax namenponyxroa 
(HHKHTHH n. n. H np., 1977 ). 

6Hoc~epa 

Buoctpepa, HJIH 060AOttKa :JICU3HU, 3aHHMaeT ocoooe MeCTO cpena 
BHelIIHHX 060JIOqeK 3eMJIH. OH~ He HBJIHeTCH 06oco6JIeHHOH, TaK KaK 
)KH3Hb pacnpocrpaneaa B npenenaxacex BHelIIHHX o60JIOtleK 3eMJIH, 
B TOM qHCJIe H B 3eMHOH xope, BepXHHH xacn, 6HOc.epepbI OXBaThlBaeT 
HHmHHe CJIOH arxocdiepa no asrcor :20-25 KM. 'BbICOKO B sosnyxe 
MoryT mHTb TOJIbKO llTHu:bi H MHKpoopraHH3MbI. Ilo Ha6JIIO.n.eHHHM 
HaTypaJIHCTOB, CJIyqaH 'nOJIeTa XHmHhlX nTHU: saperacrpapoaaaa Hall.' 

t
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BepIllHHaMH rHMaJIaeB na BbICOTe OKOJIO 7540 M. Euie asnne scrpesa
lOTCH cnopsr '6aKTepHH, xoropsre xoryr :>KHTb TIPH )I.aBJIeHHHX B tbICHq
nsre P;OJIH reKTOnaCKaJIH H TeMnepaType-190°C. Ilpa HsyqeHHH no
sepxnocra 3eMJIH OKaSaJIOCb, qTO :>KHBOe BemeCTBO nOqTH CnJIOIllHOH 
neJIeHOH noxpsraaer seMHoH urap. C rJIy6HHoH OTMetIaeTCH nocrerren
Hoe aaryxanae :>KHSHH. HH:>KHHH rpaaaua 6Hoc<t>epbI npOBO,ll.HTCH na 
fJIy6HHax 16 KM.• B seMHoH xope :>KHByT SeMJIepOHHhIe :>KHBOTHhIe H 
aacexoxue (xporu, CYCJIHKH, sepaa, :>KyKH, xypaasa H T. n.), IllHpOKO 
pacnpocTpaHeHbI aHa3p06HbIe (:>KHBymHe ,6es nocryna cB060,ll.HOro 
KHCJIOp0,ll.a) 6aKTepHH. Hasecraa ,CJIytIaH HaXO,ll.KH 6aKTepHH B aonax 
He<t>THHbIx MeCTOpO:H<,ll.eHHH ua rJIy6HHax 2500-3500 M. B oxeauocrpe
pe :>KHSHb pacnpocrpaaeaa nOBceMeCTHO, BKJIlOqaH H rJIy60KOBO,ll.HbIe 
snanaasr. no onpeneneamo asanexasa B. 11. BepH",,ll.CKOrO~ 6Hoc<t>epa 
OXBaTbIBaeT ace 06JIaCTH seMHoit KOpbI, xoropue na npOTH:H<eHHH reo
JIOrHtI.ecKoH HCTOpHH 3eMJIH nonaepr-aaacs BOs,ll.eHCTBHlO :>KHBOrO Be

tnecraa. 
YCJIOBHH q6HTaHHH opraaaaxoa HeO,ll.HHaIWBbI. O,ll.HH HS HHX cno

C06HbI cyutec'racaars npa BbICOKHX' resmepa'rypax H ,ll.aBJIeHHHX, npy
rae BbI,ll.ep:>KHBaIOT orpanarensnue rexneparypu H HHSKHe ,ll.aBJIeHHH. 
HaHOoJIe.e BbICOKOH npHcnoc06HTeJIbHOH cnocoriaocrsio 06JIa,ll.a1OT 6aK
TepHH H .HX cnopsi, Ha OCROBe 3KcnepHMeHTaJIbHblX naaaux yCTaHoB
JIeHO, tITO aexoropue BH,ll.bI 6aKTepHH H HX CUOpbI BbI:>KHBaIOT nOCJIe 
OXJIa:>K,ll.eHHH,ll.O -250°C H :>KHByT nOCJIe sroro B resenae 20 tI. B ro
PHtIHXHCTOqHHKaX KaMtIaTKH, rne rexneparypa OI~OJIO 82°C (a aaorna 
H-auure) :>KHByT 6aKTepHH H npocreanrae BO,ll.OpOCJIH. Ilpoaose
able 6aK1;epHH He' TepHIOT C'BoeH :>KHSHeCnoc06HOCTH npa ,ll.aBJIeHHH 
0,8 rna. \ 

06maH Macca :>KHBOrO aeuiecraa 3eMJIH OKOJIO 36 MJIp,ll.. T. 113 
HHX 29,9 MJIp,ll.. r COCTaBJIHeT 6HoMacca OKe~'Ha H 6,5 MJIp,ll.. '1' - 6HO
Macca CyWH. B oxeaae xacca :>KHBOTHbIX npaxepno B 30 pas 60JIbIlle 
pacreaajl, aa cyme xacca pacreaaa COCTaBJIHeT 98-99%, a SOO-6HO
Macca - 1-2%. ,UJIH nonnepzcaaaa :>KHSHH OHH esceronao HCnOJIb
syror 59. 1010 T yrJIeKHCJIOrO rasa, 7· 1010 T BO,ll.bI, BbI,ll.eJIHIOT 43.1010 

l' 

KHCJIOpo,ll.a. 8TH UH'<t>pbI CI\H,ll.eTeJIbCTBYIOT 06 aKTHBHOM BJIHHHHH 
opraaasecxoro MHpa aa XHMHtIeCKHH COCTaB oKpy:>KalOmeH cpenu. KH
CJIOpO,ll., asor H yrJIeKHCJIbIH raa arxocrpepu - rrponyxru :H<HSHe,ll.He
TeJIbHOCTH :>KHBbIX opraaaaaoa. Ha orpovayto POJIb opraaaaxoa B co
S,ll.aHHH araocoepsr, rasoBoro' COCTaBa ranpocoepu H oripaaoaanaa 
KOHueHTpaUHH XHMHtIec~HX3JIeMeHTOB B.seMHoH xope anepaue yKaSaJI 
B CBOHX paticrax axanexa« B. 11. BepHa,ll.CKHH - OCHOBOnOJIO:H<HHK HO
BOH oTPaCJIH reOJIorHtIeCKHX sHaHHH - tiuoeeoxusuui, HsytIalOmeH 
POJIb opraaaaxoa B :>KH3HH seMHoA, KOpbI H 6Hoc<t>epbI. OCHOBHylO Mac
cy :>KHBOrO aeurecrsa COCTaBJIHIOT KHCJIOPO,ll., sona, yrJIeKHCJIbIH raa H 
asor. B He60JIbIllHX KOJIHtIeCTBaX conepxcarca cepa, KaJIHH, <t>oc<t>op, 
':>KeJIe30, aon, MapraHeu, hHHK H npyrae 3JIeMeHTbI- scero OKOJIO 70 
XHMHtIecKHX 3JIeMeHTOB. Ocotiyro POJIb B :>KHSHH opraaasecxoro Be
uiecraa arpaior MHKp03JIeMeHTbl- XHMHtIeCKHe 3JIeMeHTbI, c~,ll.ep:H<a

HHe KOTOpbIX B :>KHBOM opraaaaae He npeBbIIllaeT 0,001 %. K HHM 
OTHOCHTcH~e,ll.b, MOJIH6,ll.eH, 6pOM, UHHK, ypaH H ,ll.p. 

• 
MHKpoopraHHSMbl H pacreaas, yCBaHBaH HS oxpyacaiouraa cpenu 

XHMHtIeCKHe 3JIeMeHTbI H COJIH, onoco6CTByIOT oopasoaaumo KOHueH
TpaUHH nOJIeSHbIX HCKonaeMbIX: PYA :>KeJIesa, cepsr, <t>oe<t>opa. Ilpa 
HX yqaCTHH 06paSOBaJIHCb KeptIeHCKHe :H<eJIeSHbIe py,ll.bI B KpbIMY, 
xapranneaue PY,ll.bI lIHaTypH B 3a,KaBKaSbe H np, Cpena paCTeHH"
KOHueHTpaTopOB H3BeCTHbl nanoporaaxa, xBOmH, SJIaKH. 'uHaTOMOBbIe 
BO,ll.OpOCJIH H pa,ll.HOJIHpHH,ycBaHBaH HS MOpCKOH BO,ll.bI COe,ll.HHeHHH 
KpeMHHH, CTPOHT HS HHX CBOH CKeJIeTbI H paKOBHHKH, H3 KOTOpbIX 06
pa3YlOTcH Buaroscure: U poouonspuru. KOpaJIJIbI, MOJIJIIOCKH, HSBeCTKO
nae BO)I.OpOCJIH H xnorae npyrae MopcKHe opraaaaxu HaKanJlHBaIOT 
yrjIeKHCJIbIH KaJIbUHH, H3 xoroporo <t>opMHpyeTcH MeA, U38eCTHRK.ll. 

He MeHee Ba:H<HylO POJIb B 06paaoBaHHH ropuux nopon arparor H 
OpraHHtIeCKHe TKaHH }imBOTHbIx H paCTtHHH. f1PH paSJIO:H<eHHH TKa
HeH oruepurax pacrenult oopaayiorcs TOPrp, YZOAb. BO,ll.0POCJIH, pacre
HHH BMeCTe C OCTaTKaMH: :H<HBOTHoro npOHCXO:>K,ll.eHHH COrJIaCHO rano
rese axan. 11. M. ry6KHHa cnoc06CTBylOT 06pasoBaHHIO B npapone 
MeCTOpO:>K,ll.eHHH npupoonux za30B nnetptu. 

Hexoropsre BH,ll.bI pacreaaa tIyTKO pearapyror aa Hs6bITOK B napo
zrax rex HJIH Hj.lbIX XHMHtIeCKHX 3JIeMeHTOB. Hx HCnOJIbsYIOT B Ka!JeCT~ 
Be HH,ll.HKaTOpOB npa nOHCKax' H paasenxe xecroposcneanf nOJIe3HhlX 
HCKonaeMbIX. TaK, acrparan - HH,ll.HKaTOp CeJIeHa H ypaaa (Koaopa
zro, ClllA) , KarHM - nOJIHMeTaJI.1HtIe,CKHX PY,ll. na PY,ll.HOM AJITae, ran
MeHHaH <t>HaJIKa - HH,ll.HKaTOp UHHKOBbIX MeCTOpO:H<,ll.eHHH. 

HOHBJIeHHe opr-aansecxoro MHpa ua 3eMJIe csasaaoc npoueccaxa 
<t>OpMHpOBaHHH nepBHtIHbIX arxocqiepu H rH,ll.poc<t>epbI. Ha paauejr 
CTa,ll.HH reOJIOrHqeCKOI'O paSBHTHH 3eMJIIf B arxocrpepe H BO,ll.HOH cpe
ne CJIO:H<HJIHCb 6JIarOnpHSITHbIe yCJIOBHH ,ll.JIH 06paSOBaHHH yraesono

'P0,ll.OB. Ilonoeaue npoueccsr npOHCXO,ll.HT BO BCeJIeHROH H B HaCTOH
uteeapexa. 069TOM CBH,ll.eTeJIbCTBYIOT HCCJIe,ll.OBaHHSI araocqiep npy
rHX nJIaHeT COJIHetIHOH CHCTeMbl H npacyrcraae OpraHHtIeCKOrO 
seutecraa B COCTaBe MeTeopHToB. 

B npouecce ,ll.JIHTeJIbHOH 3BOJIIOUHH IllJIO nocreneauoe yCJIO:>KHeHHe 
COCTaBa H crpyxrypu yraeaonoponos, SaKOHqHBIlleeCH 06paSOBaHHeM 
:>KHBOrO 6e.'IKOBOrO aeutecrna. Ilepssre npHSHa~H :>KHSHH na 3eMJle 
nOtITH He COXpaHHJIHCb, TaK KaK ropmse noponu co CJIe,lJ;aMH nepnsrx 
opraHHSMOB nonseprxacs CHJIbHOMY HaMeHeHHlO. XOpOIlIO coxpaaas
IllHeCH OCTaTKH npeanero OpraHHtIeCKOrO MHpa BCTpetIalOTCH B CJI9HX 
3eMJIH, soapacr KOTOpbIX He crapure 570 MJIH. JIeT. Ho 31'0 yzce OCTaT
KH cpaBHHTeJIbHO BbICOKopaSBHTbIX :H<HB'OTHbIX H paCTeHHH, TaKHX, KaK 
canesenenue BO,ll.OpOCJIH, qepBH, tIJIeHHCTOHorne H np. 

no Mepe 'CO'BepIlleHCTBOBaHHH MeTO)I.OB H'CCJIe,ll.OBaHHH BOCnOJIHH
J1HCb aenoeratoutae SBeHbH B uena 3BOJIlOUHH :H<H'BbIX opraHHSMO'B. Ila
JIeOHTOJIOraM yaanocs [JpOCJIe,ll.HTb nYTH 3BOJIIOUHH iB HaH60JIee npes
HHX ,ll.OKeM6pHHCKHX OTJIO:>KeHPIHX. ApxeikKHe 0'6paSO:BaHHH conepscar 
OCTaTKH npHMHTHBHbI~ 6aKTepHH H O,ll.HOKJIeTOtIiHbIX BO,ll.O'pOCJIeH, :H<HB
IllHX 3500-2600 MJIH. JIeT aaaan, a UOS)I.HenpOTepo30H,cKHe-MopcKHX 
BO,ll.OpOCJIeH H rpH60B (2600-570 MJIH. JIeT aasan). no -\aHHbIM 
A. 11. Onapana, uepBbIe opra'HH3MbI HoMeJIH aHa3p06HbIH (6eSKHCJIO
PO,ll.HbIH) cnoc06 HHTaHHH, TalK KaK KHCJIOPo,ll. B paHHeH aTMoc<t>epe 
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OTCYTCTBOBaJI. TIoSlBJIeHHe" ,anOC06'HOCTH nOrJIOIuaTb COJIHe"tJ1HbIH CBeT 
nOOBOJIHJIO 'IIepBhlM opraaasaax CTpOHTb OpraHHlJeCKOe BeIUeCT.BO HS 
yrJIepO,lla yrJIeKJICJIOThI a 'I1Moc<l>epbI. C nOSlBJIeHHeM npouecca '<l>OTO
CHHTesa CTaJI BhI~eJISlTbCSI CBOOO~H~HKHCJIOPO~ H nOSlBHJIHCb a3poo
Hhle (KHCJIOpO~Hhle) opraaasuu C KHCJIOPO~HbIM ~hlxaHHeM. B pe
SYJIbTaTe 3TOA 'CTaJ].HH 3BOJIIOUHl'Ic<l>OpMHpOBaJIOCb ,llBa rana opraaaa
IIOB. O,llHH H3 BIIX Y'CBaJiBanH narareasaue :BeIUeCTBa HS aeepraaa
lIeCK:OH cpenu, ).(pyrHe paaaaaaaacs sa ClJeT nepnux, T. e. HCnOJIbSOBa
JlH ARK caoero nRTa,HHSI cpraamecxae COeJlHHeHHSI. HHhlMHCJIOBaMH, 
WpOHSOWJIO pasaeaeaae OpraHH'3MQaiHa llHp :>KHBOTHhlX H pacTeHHH. 
nJIOTHOCTb paCCeJIeHHSI :>KHBOTHOro H paCTHTeJIbHOrO MHpa aa .3eMJIe 
.eoj{HHaX:OBa. Baouacca pacreaas sceraa npeauurana Oit:OMaCCY JKK
JlOTHhlX. TIo nOJlClJeTaM OHOJIOrOB, 'Ila cyme na ~OJIIO oOHoMa'ccbI pacre
IUItt :npHXO;AH'I'CSI 97-98%, H Bcerol-3% 'COCTaBJISleT 'OHOMaoca JKH

B~HIfX H ImKpoopraHHslIIoB. 
3aKoHoMepHocTR paSBHTl'Ili OwaHHqeCIWro llHpa 3eMJIH pacspa

saer 3BOJIlOUHOHHoe yseaae, OCIiOBOnOJIO:>KHHKOJ4 xoroporo SlBJIHeTCSI 
tl. .napBHH. 3BOJIIOUHOHHoe YlJel'IHe ~OnOJIHJlnOCb H paSBHBBJIOCb ~py

"rRMH ecrecraoacmrrareaaua: - 3. feKKeJIeM, H. M. CelJeHOBbIM, 
B. O. KOBaJIeBCKHM, - K~ A.;rl'IllHpHSeBhI"Y, H. H. MelJHHKOBhlM, 

H. "B.MHqYPHHhlM, B. H. BepHa~cKHM It np. 
,llHaJIeKTHlJeCKHH MeTO~ H MaTepHaJIH'CTHlJeCKOe nOHHMaHHe npHpo

,!.hI nOSBOJIHJIH COBeTCKHM YlJeHhlM 06'bHCHHTh BOSHHKHOBeHHe H pas
BliTHe :>KRSHH na 3eMJIe KaK saKOHOMepHhlH nponecc, HBJISlIOIUHHCJI 

.COCTaBHOH lJaCTblO paSBHTHSI 3eMJIH H BCeJIeHHOH B ueJIOM. 

rna B a VII 
U>1i13H4ECKIi1E CBoACTBA 3EMI1H 

<!JHSHlJeCKHe .CBOHCTBa 3eMJIH-CJIe~CTBHe npOSlBJIeHHSI CBOHCTB 
BeIUeCTBa BHyTpeHHHX H BHelliHUX reocdiep nJIaHeTbI. K HHM OTHOCSlT
CII CUJIa TSlJKecTH, nJIOTHOCTb, ynpyrocrs, .MarHeTHSM, TeItJIOTa, paziao

8KTHBHbIe CBOHCTB8. _ -
CHns TH)KeCTH. Boxpyr 3eMJIH CYIUecTByeT nOJIe TSlrOTeHHSI, ooy

.CJIOBJIeHHOe ee xaccoa. 3TO nOJIe" HaSbIBaeTCSI zpa8UTal{UOHHblM. 

CBOHCTBa TsirOTeHHH npOHBJISlIOTCSI KaK y MaJIbIX TeJI (aTOMbI, MOJIeKy
JIhI), TaK H y OOJIblliHX (He6eCHbIe TeJIa). qeM OOJIbllie xacca TeJIa, 
"!'eM MOIUHee ero rpaBHTaUHOHHoe nOJIe. Y nOBepXHOCTH 3eMJIH cpenuee 
SHalJeHHe nOJISI 9,8 M/C2• C BhlCOTOH HanpSl:>KeHHOCTh ero yobiBaeT, a 
aa ypoaae JIyHhI cnafiee, qeM y nOBepXHOCTH 3eMJIH, nO'lTH B 4000 pas 
(K.A. KyJIHKOB, 1917). TeOpeTHlJeCKH rpaaaranaoanoe nOJIe 3eMJIH 
pacnpocrpaasercs ~o OeCKOHelJHOCTH. BJIH:>Ke K rroaepxaocra 3eMJIH 
CHJIa npHTSI:>KeHHH npHHHMaeT HeCKOJIhKO HHOH xapaxrep, 3~ech npo
SlBJIHIO;fCSI CHJIhI, xoropae He TOJIhKO npHTSlrHBaIOT, HO H OTTailKHBaIOT 
reaa, HaXO~SlIUHecSI aa nOBepXHOCTH 3eMJIH. OTTaJIKHBaIOIUaH CHJIa, 
aassraaexas ueHTpOOe:>KHOH, OOyCJIOBJIeHa BpaIUeHHeM 3eMJIH eoxpyr 

" 

CBoeH OCH. PaBHo~eHCTBYIOIUaH ~BYX CHJI-rpaBHTaUHOHHoro npHTH
:>KeHHH H ueHTp06e:>KHOH-HaSbIBaeTCH CUAOU TR[}fCeCTU. CHJIa TH:>KeCTH 
cnocoecrsyer .y~ep:>KaHHIO TeJI H npemreroa HanOBepXHOCTH 3eMJIH. 
a rpaBHTaUHOHHoe nOJIe ynepzcaaaer aa paCCTOHHHH cnYTHHK 3eMJIH 
JIyHy. -

HSylJeHHe rpaBHTaUHOHHoro nOJIH na seMHOH nOBepXHOCTH noxaaa
JIO,lJTO OHO HMeeTrCJIO:>KHyIO crpyxrypy, O~YCJIOBJIeHHYIO HeO~HopOA
HOCTbIO aemecraa 3eMHOH KOPbI H MaHTHH. TI03TOMY r'p2BHTaUHOHHoe 
nOJIe ~eJIHTC5I--aa HOpMaJIbHOe H aHOMaJIbHoe. 3a OnOpHI>lH nYHKT HOp
M3JIbHOrO SHalJeHHH CHn"bI TH:>KeCTI'I npnnaro ee anaueaae B Ilorcaaue 
(F,llP). OTHOCJlTeJIbHO" 3TOro nynxra C~eJIaHI>l'pacnersr HOpMaJIbHbIX 
SHalJeHHH CHJIbI TH>KeCTH B npyrax paaonax aexaoro mapa. HaOJIIO,ll.a
eMhle B paSJIHlJHbIX qaCTSlX seMHOH nOBepXHOCTH OTKJIOHeHHH OT HOp=-. 
MaJIbHI>lX SHalJeHHM HaSbIBaIOT aHOMaAURMU CUAbl TR[}fCeCTU HJIH epa

BUTal{UOHHblMU aHOMaAURMU. TIoCJIe..nHHe OOyCJIOBJIeHbI SaJIeraHHeM 
na rJIyoHHe TH»ceJIbIX HJIH aecsua JIerKHX pvn H ropnsrx 1I0pO~. AHO
M~mHH ObIBaIOT nOAO[}fCUTeAbHblMU H orpuuarensnusiu. Kpynirue no
JIO>KHTeJIbHbIe aHOMaJIHH, <l>HKcHpyIOIUHe «HSDbITOK xacc», saperacr
papoaaau aaa rJIy60KoBO~HbIMl! BlIa~HHaMH B oxeanax, a oOJIee MeJI, 
KHe-B xecrax SaJIeraHHH >KeJIeSHbIX, Me,ll.HbIX H HM nonoonux TSlme
JIbIX py,u.. Orpanarensaue aHOMaJIHH npaypo-reau K BbICOKoropHbIM 
OOJIaCTHM MaTepHKoB H MeCTaM SaJIeraHHH OTHOCHTeJIbHO JIerKHX py~ 
H rOpHI>lX nopo)I.. . 

YCKopeHHe csooonaoro lIa~eHHH YMeHbillaeTCH C BbICOTOH H aospac
raer C rJIyoHHoft. B MepH~HOHaJIbHOM HanpaBJIeHHH SHalJeHHe ee Me
HHeTCH OT 9,17 M/C 2 aa sxaarope ~0,-9,83 M/C2 na nOJIIOCax. 

,llJIH .HSMepeHHH CHJIbI TH>KeCTH nOJIb3YIOTCH MaRTHUKOBblMU npu

tiopasu: H epaeuuetpauu. TIpHHUHn ~eHcTBHSI nepaax OCHOBaHHa 
onpeneaenaa nepaona KOJIeOaHHH MaSlTHHKOB, sropux-e-na xoxneaca

·UItH MaCCbI rpyaa rrpatiopa ynpyroH CHJIOH npyxcaaa. ,llaHHI>le no H3
MepeHHIO CHJIbI TSI}KeCTH o60oIUaIOTcH aa cneuaansnux epaeuuerpu- r 

t.teCKUX xaprax, rne HSOJIHHHHMH BbI)J.eJIHIOT aHOMaJIHH CHJII>l TH>KeCTH. 
TaKHMH KapTaMH reOJIOrH IIOJlbSYIOTCSI IIpH nOHOKax H pasaenxax 
MeCTOpO}K)I.eHHH nOJIeSHI>lX HCKOnaeMI>lX. 

nnOTHOCTL. OHa onpe)I.eJIHeTCH OTl-IOmeHHeM Macchi TeJIa K ero
 
OO'beMy. B cacrexe CH HSMepHeTCH B ·r/CM3. Bnepaue nJIOTHOCTb 3ew

JIH OI>lJIa onpenenena H. HbIOTOHOM B 1736 r. TIOJIyqeHHbIe HM ~aHHbIe
 
(5-6 r/cM3) OKaSaJIHCb OJIH3KH~H K COBpeMeHHI>lM. Cpe)I.HHSI nJIOT

HOCTh 3eMJIH 5,527 r/cM3, OHa BbIlJHCJIeHa aa OCHOBe HSMepeHHH nJIOT

HOCTH ee 060JIOtIeK KOMIIJIeKCOM. reo<l>HSH'IeCKHX Meto~oB (ceacxasec

- KHX, rpaBHMeTpHlJeCKHr H np.). COrJIaCHO onpenenenasu nJIOTHOCTb 
seMHOH" KOpbI 1,3-2,8 r/cM3 B BepXHHX CJIOHX H no 3,3 r/cM3 B HH}KHHX; , 
MaHTHH--:-QT 3,64 ~o 9,4 r/cM3; H~pa......,...11,5.....,...17,3 r/~M3. BOJIee TOqHO 
HSMepHeTcH nJIOTHOCTb ropnux nopon H MHHepaJIOB. ,llJIH sroro HC~ 

. nonssyerca MeTO~ rH)I.pOCTaTHlJeCKOrO BSBeIIlHBaHHH: TIJIOTHOCTh 
BHeIIlHHX oOOJIOlJeK 3eMJIH aaunoro HH>Ke IIJIOTHOCTH BeIUeCTBa KaMeH-' 
noro TeJIa 3eMJIH. ECJIH ysecrs, lJTO ranpocrpepa B OCHOBHOM CJIO:>KeHa 
BO)I.aMH OKeaHOB, TO UPH nopaaasaoa. COJIeHOCTH (35 r/JI) MOpCKOii: 
BO~bI H 'ieMnepaType OOC ee IIJIOTHOCTb p~BHa 1,028 rJcM3. TIJIOTHOCTb 
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raaOB B aTMOC~epe npHO~HaHTe~bHO B TWC~qy paa HH*e n~OTHOCTH 
BO)l.W B ranpocrpepe. 

YnpyroCTb. 3TO CBOHCTBO ren OKaaWBaTb conporaaneaae asxeae
UHIO HX OObeMa H ~OPMW non B~H~HHeM MeXaHHqeCKHx.. aanpaxceaaa. 
Ilocne CH~TH~ Hanp5DKeHHH ynpyrae rena OOWqHO BOCCTaHaB~HBaIOT 
nepaoaa-ransayio ~OPMY, a raasr H :>Klt)l.KOCTH-otibeM. YnpyrHe CBOH
CTBa OOO~OqeK 3eM~H onpe)l.e~~IOTCH no CKOpOCTH pacnpOCTpaHeHHH 
B HHX CeHCMHqeCKHX BO~H. CKOpOCTb (KM/C) ynpyrax BO~H BO MHO
rQM aaBHCHT OT n~OTHOCTH H ~aaOBoro COCTOHHHH aeutecrna. 4eM 
naornee BemeCTBO, TeM ObICTpee B HeM CKOpOCTb BO~H. 

Ilonepesocue CeUCMUtleCKUe BOAHbt, sosaaxaroume B peaynsrare. 
peaKUHH cpenu na snesarmoe HaMeHeHHe ~OPMbI, OObIqHO THnHqHW 
)I.~H .TBep)].bIX rea. Ha rpanaue C :>KH)].KOH' H~H raaooopaaaoa cpenoa 
OHH OTpa:>KaIOTCH. Bnaronapa 3TOH HX ocooeHHOCTH OW~ C)].MaH BW
BO)]. 0 :>KH)].KOH ripnpone sneumero H)].pa 3eM~H. Bonee HOJlHWe caene
HHH 0 BHyTpeHHeM crpoenan 3eM~H zraior npo80AbHbte ceiicscuaecsue 

BOAHbt,HB~HlOmHeCHc~e)].CTBHeM peaKUHH cpeau na sseaannoe HaMe
HeHHe OObeMa. EC~H rrpecaenars aa HaMeHeHHeM HX CKOpOCTH, MO*
HO CO~TaBHTb npencraanenae He TO~bKO 0 n~OTHOCTH, HO H 0 ~aaOBOM 

COCTOHHHH BHYTpeHHH'X crpep 3eM~H. B aeMHOH xope CKOpOCTb ceHCMH~ 
qeCKHX BO~H pacreror 5,5 )].0 6,8 KMJ/C, B MaHTHH-OT 8,1 )].0 13,6 KM/C, 
aa r~yoHHe 2900 KM (rpanaua snpa) CKOpOCTb naztaer )].0 8,1 KM/C, a 
aarea BHOBb soapacraer, )].OCTHraH B uearpe 11,3 KM/C. 00 HaMeHeHHH 
~aaoBoro COCTOHHHH BemeCTBa CBH)].eTe~bcTByeT CKaqKOOOpaaHoe Ha
MelIeHI:l,e CKOpOCTH aa rpannue aeMHOH KOPbI C MaHTHeH (c 6,8 )].0 
8,1 KM/C) H MaHTHH C H)].pOM (c 11,6 )].0 8,1 KMjC). Ynpyrae BO~HW 
llIHpOKO acnoasaytorca )].~H asyseaas crpoenna aeMHOH J{OpbI, ee reo
JIOrHqeCKHX CTPYKTYP, OKaaWBalOT aeonenaxyio noxouu. npa nOHCKa~ 

MeCTOpO:>K)].eHHH He~TH, rasa H py)].HWX noaesaax HCKOIlaeMWX. 
MarHHTHhle ceoacraa. MarHeTII3M-0)].HO as aaarionee aarepecnux 

CBOHCTB 3eM~H. 3eM~H-Ko~occa~bHbIH MarHHT, soxpyr xoroporo cy· 
urecrayer MarHHTHOe none, 3TO none, aaasrsaexoe eeosuienutnstx, 
3KBHBa~eHTHo MarHHTHoMy no~1O BOKpyr MarHHTHoro opycKa )].~HHOH 
4000 KM H llIHpHHOH 200 'KM, KaK ow pacnO~O:>KeHHOrO BHyTpH 3eM~H. 
OCb raxoro )].HnO~H aa nepecesenaa C' nosepxaocrsio 3eM~H otipaayer 
TOl.fKH, aaaaaaeaue . zeOJ,taZHUTHbtMU nOAlOcaMU. Feoxaraaraaa OCb, 
npOXO)].HmaH xepea nomoca, HaK~OHeHa KOCH. spamenas 3eM~H non 
yr.nox 11,5°. OOHapY*HTb MarHHTHoe none MO:>KHO C nouotnsro KOM
naca. KaK HaBeCTHO, MarHHTHaH crpenxa xosmaca B oxpyzceaaa Mar
HHTHWX CH~OBbIX ~HHHH scerna npHHHMaeT crporo onpeneneaaoe no
JIo*eHHe. O,lI.HH ee KOHeu ObIBaeT aanpaaaea na cenep, )].pyroH-Ha 
tor. Hcnonsays 3TO CBOHCTBO xoxnaca, ero npHMeHHIOT ,lI.~H opHeH'1H
pOBKH aa MeCTHOCTH, IlpOK~a,lI.KH reO~OmqeCKHX MapllIpyToB, BOa,lI.YllI
HbIX H MOpCKHX rpacc, 

MarHHTHoe none COCTOHT as ,lI.BYX rronycipep, oopasyeasrx OIlOH
CWBalOmHMH aeMHOH nrap MarHHTHWMH CH~OBWMH ~HHHHMH. C BbICO-: 
TOH OHO ocnatieaaer, a aa paccrosaaa 70 TWC. KM OT 3eM~H nocrenen
HO nepexoznrr B Me*n~aHeTHoe npocrpaacrao. OMwBaeMoe CO~HeqHOH 
n~aaMoH (conaeunuaaerep) MarHHTHoe none oopaayeT MazHuTOc¢epy 
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(pHC. 17). <I>opMa H paaxepsr nOC~e,lI.HeH nepHO,lI.HqeCKH MeHHIOTCH., 
TIO,lI. BOa,lI.eHCTBHeM CO~HeqHOrO aerpa BHellIHHH rpannua jaaruarocrpe
psr, oopaiueanan K CO~HUY, nsraoaerca H npHo~H*aeTC5! K nosepxao
CTII 3eM~H, B TOBpeMH KaK aa TeHeBOH CTopOHexaraarocpepu BWTilrH
BaeTCH B BH.u.e llI~eii:~a aa MHorHe MH~~HOHW KH~OMeTpOB. Heuanoe 
B~HHHIIe aa xaraarnyio OOO~OqKY OKaaWBaeT H CO~HeqHaH aKTHBHOCTb. 
YCH~HBalOmeeCH npa IlOHB~eHIIH nHTeH aa CO~Hue KOCMHqeCKOe as
nyseaae npoaaxaer B MarHHToc~epy, BbIaWBaeT MarHHTHbIe 6ypH, 
YCH~HBaeT nonapaue CHHHHH. MaZHuTHbte 6ypu npOHCXO,lI.HT sneaarr
UO, OXBaTWBaH sce vnpo
crpaacrso soxpyr 3eM~H. N 
3a 1-2 q pesxo soapa COI1HClIHblU
 
CTaeT aanpasceaaocn, fJemep
--......-----xarnaraoro IlO~H. Boaee Mc*nnoHemfioe /..'20

naenumnoe //.,cnatiae MarHIITHwe OYPH none
 
Ha6~IO,lI.aIOTCH TO~bKO He

CKOJJbKO paa B MeCHU H
 

aepenxo HOCHT ~OKa~bHbiij
 

xapaxrep. OHH nussmaior

CH rpoaaxa, aexnerpsce

HIIHMH, HaBep:>KeHHHMH --~-

BY~KaHOB. Bo BpeMH Mar

HHTHWX OYPb aapyuraerca
 
pa,lI.HOCBHab, B03HHK8101
 
nOMeXH B ~MHHHX Ka6e~b


sHOH H npOBO~OqHOH CBH3H, ~a 
HHOr,lI.a nOHB~HIOTCH no

PHC: 17. .n:eepopMaUHH MarHHTocepepbl IIO,n .ileA
CTBHeM COJIHe'lHOrO serpa (IIITpHXOBKOii IIOKa3a

~HpHwe CHHHHH. 
Ilonspnue CUflHUfl-

Hbi panaauaoaaue nosca) 
3TO CBeqeHIIe aepxnax 
cnoes aruocrpepsr, BbI3
aanaoe BOa,lI.eHCTBHeM aa aTMoc~epHwH sosnyx aapascenaux qaCTHU 
BbICOKHX suepraa. CBeqeHIIe BoaHHKaeT aa BWCOTax 80-100 KM. KHC
~OPO,lI. npa BOa,lI.eHCTBIIII aa Hero qaCTHu BbICOKHX 3HeprHH (anexrpo
HOB, npOTOHOB) naer seneaoe II xpacnoe cseuenae, Mo~eKY~HpHbIH 
asor aa BbICOTax 80-90 KM-nypnypHo-KpacHoe. Ilongpaue CHHHHH 
HMelOT HII,lI. rHraHTCKHX CB~THmJIxeH ztyr, HanOMIIHalOmHX npanapos
KH, 'OOpyqH paanaxaoro UBeTa. 4alUe UBeT oWBaeT ae~eHOBaTO-)I{e~
TWH, npa YBe~HqeHHH HpKOCTH nOHB~~IOTCH ooraTo oxpauregnue <pop
MbI seneaoro, xpacnoro, Ma~HHOBoro, peace caaero UBeTa. YBe~Hqe
HHe CH~bI CBeqeHHH HMeeT npaxyro CBHab C snepraea ,lI.eHcTBYlOmHx 
aa arxocrpepy aapH:>KeHHWX qaCTHU. TIo~HpHbIe CHHHHH xopouro na
6~IO,lI.aIOTCH HOqblO H xauie spse obIBalOT B ronu aKTHBHOrO CO~Hua. 
OOWqHO rronapaue CHHHHH KOHueHTpHpyTcH B aaocrpepe B ,lI.BYX KO~b
ueaux aonax, pacnO~O:>KeHHbIX BO~HaH roacnoro H cesepnoro reosrar
HHTHWX IlO~IOCOB [aapopaasnue oaanu). IIIHpHHa aOH COTHII KH~O
MeTpOB. fpaHHUW OBa~OB npa YCH~eHHH CO~HeqHOH aKTIIBHOCTH 
MoryT HHOr,lI.a ecnonaars» B Cpe,lI.HIIe llIHpOTW (llIHpOTW MOCKBW). 

Oneas Ba:>KHOH ocotieauocrt.io reoxarnaraoro IlO~H HB~HeTCH ero 
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cnOCOOHOCTb 3a.iI:~lhKHBaTb nOTOKH COJIHe'-lHOH: nJIa3MbI, He nponycxars
 
HX K nOBepXHOCTH 3eMJIH. Y.n.ep)l{HBaeMbIe B BepXHHX CJIOHX arxocrpe

psr 3apH)I{eHHhIe sacrams HaKanJIHBalOTCH 'H 06pa3YIOT paiiuauuo«

HblU nose (na pHC. 17 BbI.n.eJIeH IUTpHXOBKOH). BnepBhIe OH ObIJI 01'

, KphIT BTOPbIM COBeTCKHM HCKyccTBeHHhlM ~nYTHHKoM 3eMJIH. Iloanaee
 
ero .n.eTaJIhHO HCCJIe.n.OBaJIH He TOJIbKO COBeTCKHe KOCMHlJeCKHe anna

paru, HO H cnYTHHKH, sanymeaaue CIlIA, .Kaaanon, 51noHlleH, BeJIH

K06pHTaHHeH H npyraxa CTpaHaMH (BepHoBC. H" 1979). KaK noxa

3'aJIH HCCJle.n.OBaHHH, nOTOKH' COJIHelJHOH nJIa3MbI, .n.OCTHraIO

mae 3eMJIH,3aXBaTbIBaIOTcH ee MarHHTHbIM nOJIeM H y.n.ep)l{HBaIOTCH B
 
HeM .n.JIHTeJIbHOe BpeMH (aaorna .n.o 100 JIeT). '3apH)KeHHhle lJaCTHUbI,
 

.06JIa.n.aIOw.He BbICOKOH snepraes (MHJIJIHap.n.h1 9J1eKTpOH-BOJIbT), no

nas B reoxarnaruoe nOJIe, MeHHIOT TpaeKTopHIO H Ha'lHHaIOT spa

ararsca soxpyr 3eMJIH. Ilpa nOM OHH coaepuraior CJIO)KHhle .n.BH)I{e

HUH: HaBHBaIOTCH aa CHJIOBbIe JlHHHH, .n.BH)KYT,C5IB.n.OJIb HHX H3 Cesep

aoro nOJJyIUapH5I B IO)I{HOe H OopaTHO H onaoapeaenao .n.peHq,yIOT
 
aoxpyr 3eMJlH.
 

Pa.n.HaUHOHHbIH n05lc YBeJIHlJHBaeTC5I B 9KBaTOpHaJIhHOH 'laCTH H 
. YObIBaeT K nOJIIOCaM. BHyTpeHHHH, OJIH)KaHIUaH K 3eMJIe rpaaaua B
 
3KBaTOpHaJlbHOH 'laCTH ynanena 01' nOBepXHocTH 3eMJIR na BbICOTY
 
600-1000 KM, na IUHpoTe 65° OHa CHHmaeTCH no 100 KM. BHeIUH5IH
 
rpaaaua aa IU.HpOTe 65° CJIHBaeTC5I C BHyTpeHHeH. IToCJIe.n.HHH nan
 
9KBaTopoM no.n.HHMaeTCH .n.o BbICOT 35-50 TbIC. KM. rpaHHIJ.h1 06JIac

• :!H panaauaa B paaonax nOJIIOCOB npoeKTHpyIOTc5I na 3eMHyIO noaepx
HOCTb B BR.n.e KOJIeu, pacnoxar-arouiaxcs BHyTpH 30H nOJIHpHbIX CHH
HHH. BHellIHHH 'laCTb paaaauaoaaoro noaca OTJIH'laeTCH oOJIee BhlCO
KHMH aapaztaxa lJaCTHIJ. (3JIeKTpOHbI, nporoasr, HOHbI reJIHH H KHCJlO
pona). 3apSl)KeHHhle lJaCTHIJ.h1, nonas B reoxannrraoe nOJIe, MoryT 
HJIH yCHJIHTb CBOIO 9HeprHIO, HJlH, OKa3aBIUHCb B nJIOTHhIX CJIOHX ar
Mocq,epbI, norepars ee. 

Marnarocqiepa Haxo.n.HTCH B nOCTOSlHHOM B3aHMo.n.eikTllHH C HOHO
ctpepoa H oopasyer C HeH e.n.HHyIO 3JIeKTpHlJecKyIO cacreay. COJlHe'l' 
HhlR serep npencraanser cxepreasayio onacaoers ,l\JIH OpraHHlJeCKOrO 
MHpa 3eMJIH. He oy.n.b y 3eMJIH MarHHTHoro nOJlH, aaunnuatomero ee 
01 COJIHe'lHO~ pa.n.HaIJ.HH, HaIUa nnaaera npesparanacs Ohl B BbI)K
meHHyIO KOCM.HlJecKHMH JIy'laMH nycrsnnc. 

Y HH)KHHX rpaHHIJ. reoaaruaraoe nOJIe 3eMJIH yCHJIHBaeTeSl H CTa
HOBUTCH OOJIee CraOHJIbHbIM. OHO xapaxrepusyercs aanpaaceanocrsio, 
CKJIOHeHHeM H HaKJIOHeHHeM. HanpH)KeHHOCTb y noaepXHOCTH 3eMJIHi~ 
KOJIe6JIeTCH ' 01' 20 AIM Y .9KBaTOpa .n.o 55 A/MB panoae .nOJIIOCOB,' 
cpensee 3Ha'leH'He ---40 AIM. 

MafHH'THbIe CKJIOHeHHH H HaKJIOHeHH5I onpe.n.eJI5IIQT no MafHHTHoH
 
crpeaxe. MarHHTHai CTpeJIKa, coaxemaacs C MaruHTHblMH CHJIOBblMH
 
JIHHHSlMH, OTKJIOHHeTCSI 01' reorparpasecxoro MepH.n.HaHa. YrOJl, oopa

3yeMblH CTpeJIKOH xoxnaca c cesepaa« HanpaBJIeHHeM reorparpnaecxo

re MepH.n.HaHa, Ha3h1BaeTCH J,WZHUTHblM CICII.OH.eHueM. MarHHTHoe
 
CKJlOHeHHe ohlBaeT BOCTOlJHblM Ii aananaaa. B npeneaax OOIUHpHOH:
 
OOJIaCTH, oXBaTbIBaIOw.HH: .aKBaTopHH HH.1I.HHCKOro H ATJIaHTHlJeCKOrO
 
oxeanoa, AeppHKy H 3ana.n.HylO Espony, ClClI.OHeHUe sanaiinoe. Ha OC
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TaJlbHoit 'laCTH 3eMHoro mapa ClClI.OHeHue eocrounoe JlHHHH, coena
HHIO~H~ TO'lKH C o,n:HHaKOBhlM MarHHTHbIM CKJIOHeHHeM, Ha3b1BaIOTusozonauu: 

MarHHTH2I.SI CTpeJIKa,' yCTaHOBJIeHHaH aa ropli30HTaJlbHOH OCH, 
no Mepe ./(BH)KeHHH 01' sxaaropa K nOJIIOCaM' H3MeHSleT yrOJI HaKJIOHa 
01' 0 ,n:o 90". YroJI, o6pa3yeMbIH CTpeJIKOH: xosmaca C ropH30HTaJIbHo!l 
nJIOCKOCTblO, Ha3b1BaeTCSI MaznuTHbUf. HaX/tOHeH.UeM, a JIHHHH, coeaa
HSilOlUHe TOlJKH C OAHHaKOBblM MarHHTHblM HaKJlOHeHHeM, U301C/tUH.a. 
MU. H30KJIHHa, oopa30BaHHaH HyJIeBblM 3HalJeHlieM MarHliTHoro HaKJIO. 
HeHHH, 5IBJIHeTCH MaZHUTHblM sxearopou, MacHUTHble nOIl.IOCa-TOlJl<H, 

B K010PblX MarHHTHoe HaKJIOHeHHe pasno 90°; MarHHTHbie noaioca He 
COBnaAaIOT C reorpaepHlJ:eCKHMH. B cesepaou nOJIyIUapHH pacnOJIO:>KeH 
IO)KHblH: MarHHTHblH nOJlIOC, B IO:>KHOM-ceBepHblH. BeJIH'lHHa MarHHT
noro CKJIOHeHH5I H HaKJIOHeHH5I, TaK )Ke KaK. H HanpSl)KeHHOCTb reouar
HHTHoro rrOJIH, MO)KeT OTKJIOHSlTbCH 01' HOpMaJIbHblX 3Ha'leHHH B 3aBH
CHMOCTH 01' BpeMeHH H MeCTOHaXO:>KAeHHSI.·3TH OTKJIOHeHHH rrOJIy'lHJIH 
Ha3B3HHH MaZHUTHblX aHOMaIl.Uu. MarHHTHbie aHOMaJIHH MoryT 6h1Tb 
Bbl3BaHbI 3aJIeraHHeM, B 3eMHOH: xope MarHHTHhlX. nopon H PYA. illHPOKO 
H3BeCTHa KYPCKaSl MarHHTHaSl aHOMaJIHH (KMA), OOYCJIOBJIeHHaSl 3a~ 
JleraHH'eM aa rJlyoHHe 70 M HOOJIee BhlCOKOMarHHTHbIX )l{eJIe3HCThlX 
KBapIJ.HToB. HanpH:>KeHHOCTb ~MarHHTHoro nOJlH B pajioae KMA 160 A/ltf. 
(nOlJTH .B lJeTbIpe paaa suure HOpMaJIhHoro). MarHHTHoe HaKJIOHeHH~ 
MeHSleTCH 01' 40 ./(0 90°, a MarHHTHoe CKJIOHeHHe-OT 0 .n.o 1800. 

BOJIee KpyuHbIe perHOHaJIbHbI! aHOMaJIHH oXBaThlBaIOT nJIOIl{a.1l.U 
B ThICH'lH KBa.n.paTHblX KHJIOMeTpOB, 3aHHMaH. naorna IJ.eJIhle M3TepH
KH. B oKeaHaxMarHHTHhle aHOManHH oopa3ywT cHcTeMhlopHeHTHpo_ 
BaHHblX B~OAHOM HanpaBJIeHHH IIOJIOC. MarHliTHhle aHOMaJIHH orxpsr
BalOT IUHpoKHe B03MO)KHOCTH ./(JISI D3y'leHHH cTpoeHHSI 3eMHOH: KOPbl 
H MaHTHH H nOHCKoa MeCTOpO)K.n.eHHH !l0JIe3HhlX acxonaeasn. MeToAbl 
H~YlJeHHH 3eMHOH KOphI, OCHOBaHHbIe aa M3rHHTffbIX CBoHcTBax ropaxx 
nopon, nOJIy'lHJIH Ha3BaHHe JltacHUTOMeTpU'leclCux. C noaomno cne
IJ.HaJIbH!>Ix npHoopoB Ma"ZHuToMeTpoB, npHMeHSleMhIx UpH MarHHTopa3~ 
BeAKe,OhlJIH OTKpbiThI MecTOpO:>K,D.eHH5I )KeJIe3a, HHKeJISI, MeAH, HeepTH, 
raaa H MHorHX npyrax nOJIe3HhlX acsonaeaax. . 

BOJIhIUOe saaseaae nn« HayKH 0 3eMJIe HMeeT tzall.eOMaznuTHblU 
MeTOd, OCHOBaHHblH aa H3ylJeHHH HaMarHHlJeHHOcTH ropaux IIOPo./( H 
MHHepaJIOB paaaoro B03paCTa. H3BeCTHo, 111'0 npa oopa30BaHHH 
MHHepJlJlOB HX 'laCTH'lKH npH06peTalOT MarHHTHylO opHeHTHpOBKy B 
COOTBeTCTBHH C cyw.eCTByIOlUHM MarHHTHbiM UOJleM . ...TaKa51 opHeHTH
pOBKa lJaCTHIJ. coxpauaercs aa MHJIJIHOHbI JIeT. CJleAOBaTeJIbHO, no 
opHeHTHpOBKe HaMarHHlJeHHblx MHHepanOB MO)l{HO Cy.n.HTb 0 CMeHe 
nOJIHpHOCTH reOMarHHTHoro nOJISI B reOJIOrH'leCKOM npOllJJIOM, 00 H3
MeHeHHH. nOJIO)KeHHSI MaTepHKOB OTHOCHTeJIbHO reOMarHHTHblX nOJIIO
COB H T. A. 

flpOHcxom./(eHHe reOMarHHTHoro nOJISI noxa e~e HeSlCHO,~ Cymecr- . 
ByIOlilfIe rHII<;:lTe3h1 CBSl3blBalOT MarHeTH3M C pa3HbIM MOMeHTOM spa
Il{eHHH HApa 3eMJIH H nOKpbIBaIOw.eH ero MaHTHH. CnyTHHK 3eMJIH 
JlYHa TaKliM CBOHCTBOM He 06JIa.1l.aeT. O,n:HaKO HCCJle,n:OBaHHSI aa JIYHe 
H MarHHTHbIe C'beMKH C opeliT HCKyccTBeHHbIX ClIyTHHKOB CBH,n:eTeJIb
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CTBylOT 0 HaJIHtIHH aa JIyHe JIOKaJIbHblX MarHHTHblX nOJIeH pasxepox 
. B JI.eCHTKH H COTHH KHJIOMeTpOB.

Tenaora 3eMolIH. 3eMJIH, KaK H JI.pyrHenJIaHeTbl COJIHetIHOH CHCTe
MbI,-XOJIOJI.HOe KOCMHtIeCKOe TeJIO, reuneparypa nOBepXHOCTH KOTO
poro aaBHCHT 0'1' aaenmero renna. HCCJIeJI.OBaHHH nOK3.aaJIH, tITO 95% 
renna noaepxaocraoro CJIOH 3eMJIH-3TO TenJIO, nonyxaexoe 0'1' COJIH
na (BHeIlIHee renao), H TOJIbKO 5% npHxOJI.HTCH aa nayrpeaaee TenJIO 
3~MJIH. BHyTpeHHHe aOHbI 3eMJIH, KaK HaBeCTHO, aa CtIeT sayrpeaaero 
renna aarperu aHatIHTeJIbHO 60JIbIlIe, tIeM sepxaae CJIOH. 

Bneiunee TenAO .nocTynaeT aa noaepxaocrs 3eMJIH 0'1' COJIHua 
(TenJIOBOe HaJIytIeHHe asean, JI.OCTHralOmee nosepxaocra 3eMJIH, HHtI
TOLKHO MaJIO H n03TOMY BO BHHMaHHe He npHHHMaeTCH) B BHJI.e COJI
HetIHOH paJI.HauHH. ELKeMHHyTHo 1 CM2 aeMHoH nosepxaocra nonyxaer 
8,06 .LI.LK renna. ::hy BeJIHtIHHy npHHHTo aaauaars COAHettHOu nOCTO
RHHOU. Hs oouiero KOJIHtIeCTBa renna 5,27 .1O:11.LI.lK, nonanaroutero na 
3eMJIlO B reseaae rOJI.a, 37% orpaxcaercs 06paTHo B KOCMHtIeCKOe 
npocrpaacrao. OCTaJIbHOe TenJIO nornouiaerca ropauua nop0.lUIMH 
CYIlIH H BOJI.HOH nosepxnocrsro OKeaHOB. CpeJI.HeroJI.OBOH aarpes no
sepxaocra paaea 15°C. TeJIa paaJIHtIHOH nJIOTHOCTH aarpesaiorca He
OJI.HHaKOBO H no-paaaoxy nepeaaior. TenJIO. BOJIee nJIOTHble nopoJI.bI 
CYIlIH 6blcTpee aarpesaiorca H TaKLKe 6blCTpO OTJI.alOT TenJIO. BOJI.HaH 
nosepxaocrs uarpesaerca MeJI.JIeHHO H JI.JIHTeJIbHOe BpeMH YJI.eplKH-
BaeT TenJIO. ' 

fJIy6HHa npoHHKHoBeHHH COJIHetIHOrO renna B aenpa 3eMJIH aasa
CHT 0'1' KOJIHtIeCTBa renna, nocrynaiontero 0'1' COJIHua, H 0'1' TenJIO
npOBOJI.HOCTH .ropaux nopon, B oxeaaax BHeIlIHee TenJIO nporpesaer 
BOJI.HylO TOJImy na rJIy6HHy 200 M, na cyme noponsr nponycxaior Ten
JIO AO rJIy6HHbl 40 M. HCKJIlOtIeHHe COCTaBJIHlOT 06JIaCTH MHorOJIeTHeH 
MepaJIOTbl, rAe ropaue nopona, CKOBaHHble JIbJI.0M, nOCTOHHHO aaxo
JI.HTCH B MepaJIOM COCTOHHHH. Ten.no, nocrynaiomee 0'1' COJIHua, rrpo
rpeaaer nopona aa He60JIbIlIyIO rJIy6HHy _(eJI.HHHUbl xerpoe). B npe
JI.eJIax CJIOH nporpeBaHHH TeMnepaTypa HaMeHHeTCH B TetIeHHe CyToK 
H ceaOHOB rOJI.a B CBHaH C paaaux KOJIHtIeCTBOM nocrynaioutero Ten
JIa. CyTOtIHble KOJIe6aHHH TeMnepaTyp aa CYIlIe CKaablBalOTCH JI.O ray- ' 
6HHbl 1,5 M, ceaoHHble-25-30 M H 60JIee. AMnJIHTYJI.bI KOJIe6aHHn C 
rJIy6HHoH YMeHbIlIalOTcH. 06JIaCTb rJIy6HH, rne resmeparypa npaxra
tIeCKH OCTaeTCH nocToHHHOH H panna CpeJI.HerOJI.OBOn resrneparype 
paaoaa, uaaaaaercs nORCOM nOCTORHHbtX TeMnepaTyp. B - MOCKBe 
nOHC nOCTOHHHliX resmeparyp (4,2°C) npOXOJI.HT aa rJIy6HHe 20 M, B 
napHLKe-Ha rJIy6HHe 28 M (l1,83°C). HaMeHeHHH reaneparypu HH
lKe nOHca nOCTOHHHblX TeMnepaTyp 06yCJIOBJIeHbl BHyTpeHHen TenJIO-

Ton 3eMJIH. 
Iloasnnenae reaneparyp C rJIy6HHoH npOHCXOJI.HT HepaBHOMepHO. 

B cKBaLKHHe, np06ypeHHoH B panoae MOCKBbl aa rJIy6HHe 1630 M, TeM
neparypa aa aatioe oxaaanacs pasaoa 41°C, a B IlIaXTe, npOHJI.eHHOH' B 
.LI.oH6acce, 56,3°C aa rJIy6HHe 1545 M. HaH60JIee BblCOKHe reunepary
pbl aaperHCTpHpOBaHbI aa reppHTopHH CIIlA. B CKBaLKHHe «BeH
JI.eH oN!! 1», np06yp-eHHoH B IlITaTe OKJIaXOMa, na rJIy6HHe 9159 M TeM
neparypa 6b1JIa panna 220°C, a B CKBaLKHHe «Baep-PeHr-<I>pHo N!! 2~ 
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(UITaT Texac) aa rJIy6HHe 5860 M OHa JI.OCTHrJIa 2Z4°C. Texneparyp
HblH peacax ropaux nopon B HeJI.paX aeMHoH xopu npHHHTo aupaacari, 
reOTepMHtIeCKHMH cryneasio H rpaJI.HeHToM. FeoTepMUtteCIWR crqnens-« 
3'1'0 rJIy6HHa B MeTpax, aa KOTOpylO HyJKHO onycrarscs B rJIy6b aess
HOH xopu, tIT06bl resmeparypa ropaux nopon nOBblCHJIaCb aa 1°C. 
MHHHMaJIbHble 3HatIeHHH B 06JIaCTHX ByJIKaHHtIeCKOH JI.eHTeJIbHOCTH 

/ reOTepMHQeCKOH CTyneHH 2-3M, aa Ceaepaox KaBKa3e 12 M, a B paa
OHe Kpasoro Pora 112,5 M. CaMaH 60JIbIlIaH BeJIHtIHHa reorepxanec
KOH cryneaa 250 M. 4HCJIOBble aHatIeHHH reOTepMHtIeCKOH crynena He
nOCTOHHHbl He TOJIbKO B paanux uraporax, HO H aa paanux rJIy6HHax 
OJI.Hoii H TOH LKe TOtIKH pasoaa. 

Ta6J1Hna 5. npHMeplol CpenHHX reorepaasecxax rpanHehToB 
nJlJl pa3JIH'IHIoIX paloHoB aeMHoro mapa 

I
CpeAHHA reorepaase

MecTOHaXO}l(AelBl6 tlypoBbIX rKB3JKIIR r JlytlHHa, M CKHA rpaaaear, ·CI
 
A41pHKa, BHTBaTepcTpaHA 
51noHHII, 31lHro 
ABCTpaJIHII IOIKH311 
KaJIHMaHT3H, CYMapHH~a 
CCCP, ~oHlle-TYHApa 

1,5305 
2,9343 

344 10,9 
387 6,3 
319 O,6q 

-' 

Feorepsuisecxud epoiiuenr aupascaerca KOJIHtIeCTBOM rpanycos, 
na xoropoe nOBblIlIaeTCH resmeparypa C fJIy6HHOA xepes KaJKJI.ble 
100 M (Ta6JI. 5). 3HatIeHHe reOTepMHtIeCKOrO rpaztaeara C rJIy6HHon 
MOLKeT MeHHTbCH. TaK, npa 6ypeHHH KOJIbCKOn csepxrnyeoxoa cxsa
lKHHbI no pacxerax aa rJIy6HHe 7000 M OLKHJI.aJIH rexneparypy 60
7ifC, a OHa oxaaanacs paBHon 130°C. Iloasnneaaae aHatIeHHH TenJIO
soro H3JIytIeHHH xoryr 6blTb csaaaau C MarMaTHtIeCKHMH oaaraxa, C 
HaJIHtIHeM paJI.HOaKTHBHblX PYJI. H JI.pyrHMH npHtIHHaMH. Tennoeue no
TOICU as HeJI.p 3eMJIH HJI.yT nenpepuaao, anasenae HX onpeJI.eJIHeTCH 
6JIHaOCTblO HCTOtIHHKOB renaa H TenJIOnpoBo.JI.HOCTblO ropaux nopon, 
no JI.aHHblM C. H. Cy660THHa, TenJIOBOe HaJIytIeHHe non MaTepHKaMH 
HeMHOrHM Bblme, tIeM non OKeaHaMH npa CpeJI.HeM aHatIeHHH JI.JIH 3eM
JIH 0,064 BT/M2• MaKCHMaJIbHOe HaJIytIeHHe (0,33 BT/M2) yCTaHOBJIeHO 
non cpeJI.HHHblMH OKeaHHtIeCKHMH xpeorasra, 'MHHHMaJIbHOe 
(0,046 BT/M2 ) non rJIy60KOBOJI.HbIMH BnaJI.HHaMH. 

Bucoxoe TenJIOBOe HaJIytIeHHe, KaK npaBHJIO, OTMetIaeTCH B ofinac
THX ByJIKaHHtIeCKOH JI.e51TeJIbHOCTH. HCXOJI.HT OHO 'OT orpoxaux IIOJI.
aeMHblX peaepayapos (ouaroa), aanOJIHeHHblX omeHHO-JKHJI.KHM pacn
JIaBOM~.MaZMou. fJIy6HHa saaeranaa TaKHXOtIarOB HeOJI.HHaKOBa. Y 
MeKcHKaHcKHx ByJIKaHOB oxara MarMbI paCIIOJIOJKeHbI aa rJIy6HHax 
40-100 KM, Y KaMtIaTcKHx-60 KM. Ilpa HaBepLKeHHHByJIKaHOB TeM
neparypa pacnnaaa aa BblX0JI.e JI.OCTHraeT 1300°C, B caMHX osarax 
OHa, COrJIaCHO pacserax, OKOJIO 1500°C. HaMepeHHH TenJIOBblX nOTo-, 
KOB nOaBOJIHJIH yCTaHoBHTb, tITO rexneparypu nosepxaocra MaHTHH 
<JT 150-1950·C (rexneparypa nJIaBJIeHHH OJIHBHHa), aa IIOJI.aBJIHlOmeii 
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xacnt nJIOllJ,a.AH 150-400°C. Texneparypa B OOJIee rJIyooKHX c$epax 
3eMJIH BO MHorOM onpenensercs COCTaBOIll BeIu;eCTBa MaHTHH H H.n.pa. 
HaHOOJIee BbICOKHe BbIqHCJIeHHbIe rexneparypa xnpa 5000·C. 
:-. Hanynaexaa 3eMJIeH TenJIOBaH 3HeprHH xensure COJIHeqHOH B HeC

•	 1WJIbKO TbICH'I paa. O. ee npOHCXO)K.n.eHHH CYllJ,eCTBYIOT paanue MHeHHH, 
HO OOJIbllIHHCTBO HCCJIe.n.OBaTeJIeH cmrraior, 'ITO na .fJIyOHH8.X HMelOTCH 
CJIe.n.YlOllJ,He HCTOqHHKH renna: pa.n.HoaKTHBHOeTenJIO, BbI,AeJIHlOllJ,eeCH 
npn pa,AHOaKTHBHOM pacnane 3.iIeMeHToB (reaepapyerca B aeMHOH KO
pe), OCTaTOqHOe TenJIO,Bbl.n.eJIHBllIeeCH npa .n.H<p<pepeHUHaUHH MaTeP.HH 
3eMJIH, TenJIO rpaBHTaUHOHHoe, otipasoaasureeca npa rpaBHTaUHOHHOM 
a,AlIaOaTHqeCKOM C)KaTHH H npHJIHBHOIll TpeHHH, TenJIO XHMHqeCKHX 
peaKUHH, npOHCXO,AHIUliX B ropaux noponax, OCHOBHbIe HCTOqHHKH
pa,AHOaKTHBHoe H OCTaTOqHOe TenJIO. , 

Pa,u.HoaKTHBHwe CBoAcna nopOA. HMH OOJIa.n.aIOT ropaae nopona 
aeMHOH KOpbI, conepzcanrae TaKHe panaoaxrasaae 3JIeMeHTbI, KaK .. 
ypaa, pa,AHH, TOPHH, KaJIHH, pyOH,AHH H np, B pesynsrare pacnana pa
p.lioaKTHBHbIX 3JIeMeHTOB oopaayiorcs anpa KaqeCTBeHHO HOBblX XHMH
qeCKHX 3JIeMeHTOB. TaK, B npouecce pacnana ypana H TOpHH oopasy
eTCH CBHHeu, PYOH,AHH-CTpOHUHH; KaJIHH-aprOH H T. n: Pa,AHOaKTHB
HbIH pacnan, KaK npaBHJIO, COnpOBOJK.n.aeTCH Bbl.n.e.neHHeM renaa, KOTO
poe B aHaqHTeJIbHOH xepe onpeneaaer TenJIOBOH pe)KHM 3eMJIH: 1 r 
ypaaa OT,AaeT 3,8·10-3 )llK, I r TOPH'SI ---:-1,36·1o--a)llK renaa. Pac
npocrpaaeaae pa,AHOaKTHBHblX 3JIeMeHTOB B aeMHoH xope aepasaoxep
HO. Hx OOJIbllIe cO,llep)KHTCSI B eepxaax CJIOHX 3ellHoH xopu H. 3HaqH
TeJIbHO xeasure B HH)KHHX CJIOSIX H sepxaea MaHTHH. no pacseraa 
B. r. Xaonana, panaoaxrxaaue 3JIeMeHTbl pacnpocrpaasnorcs JIHllIb 
no rJIyoHHbl 91 Kill. B CBSl3ij C np0,llOJI:lKalOllJ,HMCH pacnanox conepsca
HHe panaoaxrnanax 3JIellleHTOB B aeMHOH xope yOblBaeT. ECJIH, KaK 
yxaauaaer B. r. Xaonaa, pa,llHOaKTHBHblH pacnaa B HaCTOHIUee BpeMH 
naer 1,68.1018 )llK, ro 3 MJIP.n.. JIeT aasan OH naaan 9,54· 1018 )l:>K, HJIH . 
B nars. paa OOJIbllIe. Hayxa, aaHHMalOIUaSlcHHayqeHHeM panaoaxraa
HblX CBOHCTB ropaux nopon, naauaaercs paiiuouetpueti. C noxounao 
pa,llHOMeTpHIJeCKHX MeTo.n.OB OCYllJ,eCTBJIHIOTCH nOHCKH H paaaenxa pa
,llHOaKTFlBHbIX py.n. - BaJKHeHllIero sana MHHepaJIbHOrO capss, HCDOJIb
syexoro .n.JIH npoasaoncraa aTOMHOH 3HeprHH. 

Il'." 

Pa3Aen III 

3EMHA5I KOPA 

rna B a VIII 

CTPOEHYIE 3EMHOJ/l KOPbl . 

3eMHaH KOpa-Ba)KHeHlliHH OO'beKT asyseaas reOJIOrHH. B HeH coc
penoroseaa MeCTOp01K,lleHHH )KHaHeHHO B~~HbIX nOJIe;3HblX acxonae- . 
MbIX, snecs npOHCXO,llHT reOJIOrHqeCKHe npoueccu, BJIHHIOllJ,He na see 
CTOpOHbI JKHaHH 3eMJIH. I'paannea aeMHOH xopucaepxy HBJIHeTCH no
aepxnocrs 3eMJIH, caaay-e-nopona !laHTHH. BepxHHH rpaaaua nepos
HaH, TO Boa:n.blMaIOIUaHCH, TO yXO,AHllJ,aH non BO,llbI OKeaHOB. AMnJIH
ryna KOJIeOaHHH OTMeTOK nOBepXHOCTH OKOJIO 20 KM. HH)KHHH rpaaa
u-a KaK ObI sepxaasao nOBTopHeT nOBepXHOCTb 3eMJIH. Ilon MaTepHKaMH 
OHa rJIyooKo aaaerca B MaHTHlO, non OKeaHaMH IipHOJIHJKaeTCH K no

r BepXHOCTH 3eMJIH. AMnJIHTy.n.a KOJIe6aHHH OTMeTOK'HHJKHHX rpaaau 
(70 KM) asnne aMnJIHTy,llbl KOJIeOaliHH aeMHoH· nOBepXHOCTH. 

~ I'eotpaaauecxae HCCJIe,llOBaHHH n03BOJIHJIH BbI,lleJIHTb B CTpoeHHH 
3eMHOH KOpbI TpH CJIOH (pHC. 18), Bepxaaa,' HJIH HapY1KHblA, CJIol 
HOCHT Ha3BaHHe ocoiiosnoeo, TaKKaK CJIO)KeH ocanosaaaa .rOpHblMH 
noponaxa: neCKaMH, rJIHHaMH,HaBecTHHKaMHH np. Pacnpocrpanea 
nOBceMeCTHO. MHHHMaJIbHaH ero MOllJ,HOCTb (IieCKOJIbKO xerpos}. OT
MeQaeTCH na cyme, B paaoaax BhlXO,lla aa nosepxaocrs npesnax KpR

_CTaJIJIHqeCKHX nopon, MaKcHMaJIbHaH-15 TblC. M-ycTaHOBJIeHa B xpa
eBbIX yxacrxax Cesepaoro JIe,llOBHTOro oxeaaa (Bapeaneso Mope). 
Cpe.n.HHH CJIOH-epaHuTHblt1, Ha3BaHHblH TaK aa CXO,llCTBO ero nJIOTHO
eTH C nJIOTHOCTblO MarMaTHqeCKHX nopon-e-rpaaaros. 3aJIeraeT npea
MyllJ,eCTBeHHO non MaTepHKaMH. Hsysea JIHllIb.B BepXHeH qaCTH, rne 
CJIOJKeH HaMeHeHHbIMH OCa,llO'IHbIMH H ~arMaTHqeCKHMH noponaxa•. 
Cpe.n.HHH nJIOTHOCTb nopon 2,7 r/cM3, MOluHOCTb KOJIeOJIeTCH B npene
zrax 0-20 KM. HH1KHHH rpaaaua rpaaaraoro CliOH snepaae obI~a 
yCTaHOBJIeHa B 1925 r, aBcTpHHCKHM reOJIOrOM B. KOHpa,llOM, no HMeftH 
xoroporo H nOJIYQHJIa H83Bal\He noeepxnoctu KOHpaoa. HHJKHHH CJIOH 
3eMHOH Kopbl-«oa3aJIbTOBblib, Ha3BaHHbIH: aa CXO,ACTBO C 6a3aJIbTa
MH-MarMaTHqeCKHMH noponaxa, nJIOTHOCTb KOTOpbIX OJIH3Ka K nopo
.AaM CJIOH. KaK H OCa,lloqHblH .CJIOH, pacnpocrpaaea nOBCeMeCTHO. Ero 
MOIUHOCTb OT 3 no 40 KM, cpenass MOllJ,HOCTb 15-25 KM. 

OcooeHHocTH cTpoeHHH 3eMHoH KOpbl no,ll KOHTHHeHTaMH H oRea
MaMH ,AaJIH B csoe BpeMH noaon B. Fyrenoepry BbI,lleJIHTb .n.Ba THn8 
KOpbI: KOHTHHeHTaJIbHYIO H OKeaHHqecKYIO. I'paaaua Me>K,llY HHMH He 
cosnanaer C rpaaauaaa CYWH H oxeaaa H npOXO,llHT no ,llHY oxeaaa 
na rJIyoHHax 200-3500 M. MeJK,lly ,llByMH THnaMH xopa cymecrsyer 
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PHC. 19. CXeMaTHIJeCKHiI: paapes oxea
HH'leCKoil: xopu B pakoae ATJlaHTHlJe
cxoro cpe.u.HHHo-OKeaHHIJeCKOrO xpe6Ta 
(B 400 KM ioro-aanaaaee ASOpCKHX 
OCTpOBOB) no .u.aHHblM 15ypeHHfl rJly15o
KOBO.u.HOA CKB8JKHHbI (no JI. B. nMHT

pueBy, 1975): 
1- <lenwi rJly<loKoBOAHhll HJI. :; - <l838J1bThi 
o BKp8nJleRHSlMH nJl8rnOKJl838, 3 - CTeKJIO
B8Thle <la38J1bThi. 4 - MenonoAo<lHhle MOP
cxae OC8AKH. 5 - cepneRTHRH3HpoB8RHhle 
nepHAoTKThI, 6 - OJlHBHHOBhle r8<l<lpoHoPHThI, 
7  <lpenHSI nepHAQTHTOB H r8<l<lpo C ne

lIeHTOIl 1I0pCKRX OC8AKOB 
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OKeaHOB.· B sone rpe6HeH CpeJI.HHHbIX OKeaHHlJ:eCKHX xpe6TOB (pHC. 19) 
pacnpocrpaneaa anosanena« oxeanusecsas «opa, B COCTaBe KOTOpOH 
noponu, nOJI.CTHJIaIOIUHe 6a3aJIbTOBble JIaBbl, OTCyTCTByIOT H MOIUHOCTb 
ocaJI.OlJ:HOrO CJIOH MHHHMaJIbHaH. 

MOIUHOCTb OKeaHHlJ:eCKOii xopsr, KaK npaBHJIO, coraacyercs C pens
e<!>oM JI.Ha-yMeHbIuaeTcH B 06JIaCTH BnaJI.HH H yTOJIIUaeTCH B soae non
HHTHH. tIeM60JIbIlIe nJIOllJ,a.lUl 
oxeasa, TeM TOJIIUe xopa non HHM. 
TaK B THXOM oxeaue MOIUHOCTb 
xopsr 5-6 KM, B xecrax nonson
HblX B03BblIUeHHH  10-15, B 

ATJIaHTHlJ:eCKOM oxeaue  OT 5 JI.O 

18 KM. Ha 60JIbIUeii lJ:aCTH JI.Ha I1H' 
JI.HMCKOro oxeaaa TOJIIUHHa KOpbJ 
5---'-10 KM, a Cesepaoro JIeJI.OBHTO
ro oKeaHa-5-12 KM. MaK:;H

MaJIbHOe YBeJIHlJ:eHHe MOIUHOCTH 
KOPbI B Cesepaoa JIe,ll.OBHTOM OKe

aae , OTMelJ:eHO B patione nonson

HbIX xpe6TOB MeH,lI.eJIeeBa H JIo

MOHOCOBa. 
Me}l{,lI.y OKeaHHlJ:eCKOH H KOHTH

HeHTaJIbHOH KOPOH HaxOJI,HTCH ne
- pexoiina« 3QJla.)l.eTaJIbHOe H3YtIe

RHe eTblKOB KOHTHHeHT1l.JIbHOii· H 

OKeaHHlJ:eCKOH KOPbl' n03BOJIHJIO 

BblJI.eJIHTb JI.Ba rana COlJ:JIeHeHHH: 
THxOOKeaHcKHH H ATJIaHTHIJ:eCKHH. 
Y TuxOOICeanCIC020 Tuna COIJ:JIeHe

HHH na cruxax xapaxrepao coxera-

HHe MOJIOJI.bIX rop C OCTpOBHblMH 
,lI,yraMH H rJIy60KOBOJI.HblMH BnaJI.H- . ~70 
HaMH (BOCTOlJ:HOe notiepescse CO 376,5 
sercxoro COI03a, rne nepexonaas 
30Ha HaIJ:HHaeTCH OT xpeora ,U>Kyr
JI.}I{YP H, BKJIIOlJ:aH BnaJI.HHy OXOT
cxoro MOpH H ocrpoaaue nyra Ky
PHJIbCKHX O~TPOBOB, 3aKaHlJ:HBaeTCH 
KypHJIO- KaMlJ:aTcKHM r JIy60KOBOJI.
HbIM }I{eJI060M). ITepeXOJI.HaH 30Ha 
Taxooxeaacxoro rana OTJIHlJ:aeTCH 
BblCOKOH n0JI.BH}I{HOCTbIO H ByJIKa

HHlJ:eCKOH JI.eSlTeJIbHOCTbIO. [HraHT

CKOH KOJIbueBOH CTpyKTypOH OHa 
onOHCbIBaeT sees THXHH OKeaH. 

Y AT.llanTUtleCIC02Q Tuna counenenus: HeT MOJIOJI.blX rop, OKaHMJIHIO

lUHX MaTepHKH; OCTpOBHble JI.yrH H rJIy6oKOBOJI.Hble }I{eJIo6a-peJI.KOe 
HCKJIIOlJ:eHHe, aKTHBHble JI.BH}I{eHHH 3eMHOH xopsr OTCyTCTByIOT H HeT 

ayJIKaHOB. Ilepexonaaa 30Ha ATJIaHTHIJ:eCKOro rana npacyma OKpaH

tuxui: 
OUDIt 

'. 

BnoiJUlfo 
MamepUK 6lfgmpcfIIfCZo 

p'O~HUHO, edpbl 

OXeOHU'IecKOJ/ 
"opo 

50 

40 

"1'1 
o 

20 
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PHC. 18. Cxeua crpoexaa seMHoA xopu (no M. B. MypaToBY, 1975): 
1 -"BOA8, 2  OC8.a.OqRhle nopoaa, 8  <l838J1bTOBLlI CJlol, 4  M8HTRSI 3elllJlR, 5  YQ8CTKH M8R
THR C nORHlKeHljoll nJloTHocTLID, 6  YQ8CTKH M8RTHH C nOBhlweRRol nJlOTHOCTblO, 7  rp8HBTO' 
lIeT8Mop4JHQeCKHI CJlol, 8 - rJly<lHRRhle· P83J10IllW. 9  BYJlK8RHQeCKHe KORychI, M8rM8THQeCKRe· 

OQ8rH H K8H8J1bl 

nepexonaaa 30Ha, B KOTOpOH lJepe,ll.YIOTCH YlJ:aCTKH KOHTHHeHTaJIbHOH 
H OKeaHHlJeCKOH xopu. 

Kowrunenraneuas sopa BKJIIOlJ:aeT rpaHHTHblH H CHJIbHO yTOJIIUeH
aue ocanosaun H 6a3aJIbTOBblH CJIOH, HMeeT 3HalJ:HTeJIbHyIO MOm
HOCTb-OT 20 ,lI.O 75 KM (cpeJI.HHSI: MOIUHOCTb 42,5 KM). MHHHMaJIbHaH 
TOJIIUHHa xopu Ha6JIlOJI.aeTCH aa CTbIKe C OKeaHHlJ:eCKOH xopoa, MaKeH
MaJIbHaH-nO,ll. ropnuxa xpe6T~MH (TH6eT, Taas-Illaas, Ilaxap H JI.p.). 

Iloa xpynnuxa KOHTHHeHTaMH xopa rOpa3JI.0 TOJIIUe, lJ:eM non 60JIee 
MeJIKHMH. TaK, MOIUHOCTb xopu non A3Heii-47 KM, A<!>PHKOH-42,5, 
Ceaepnoii AMepHKoii-42, IO}I{HOH AMepHKoH-41, AHTapKTHJI.oii-39 

H ABCTpaJIHeH-37 KM. B npenenax KOHTHHeHTaJIbHOH KOpbI scrpesa
IOTCH OTJI.eJIbHble YlJaCTKH C THnHlJ:HOH OKeaHHlJ:eCKOH KOPOH (anaziaaa 

nayrpennero 4epHoro MOpH). B TO }I{e BpeMH CpeJI.H OK€aHHlJ:eCKOH 
KOPbI BCTpelJ:aIOTCH OCTpOBa, nOJI. KOTOpblMH xopa KOHTHHeHTaJIbHa51 
([peHJIaHJI.HH, Manaracxap, HOBaH 3eJIaH,lI.HH). 

Oxeanuuecsas sopa npa MaJIOH MOIUHOCTH (5-20 KM) HMeeT 3Ha

lJ:HTeJIbHOe pacnpocTpaHeHHe, aoCTOHT Ha ,lI.BYX CJIOeB: Oca,ll.OlJ:HOrO H 
6a3aJIbTOBoro. Mo'IUHOCTb nepsoro OT 0,1 JI.O 3 KM, BToporo-4-15 KM. 

Bypenae B oxeanax r JIy60KOBO,ll.HblX CKBa}l{HH n03BOJIHJIO YTOlJ:HHTb. 

.naaaue reb<!>H3HlJeCKHX HCCJIe,ll.OBaHHH. B CTpoeHHH OCaJI.OlJ:HOro CJIOH B 
sepxaea lJ:aCTH 6blJIH BblJI.eJIeHbI xopcxae ocaJI.KH, nepeXOJI.HIUHe BrJIy6b 
B aopuansnue ocanonasre ropasre nOpO,ll.bl:H3BecTHHKH, rJIHHbl H np. 

B CTpoeHHH 6aaaJIbTOBOra CJIOH TaK}I{e npOCJIe}l{HBaeTCH JI.ByxbHpycHoe 
crpoeaae: B aepxxea lJ:aCTH 3aJIeraIOT ByJIKaHHlJ:eCKHe noponsr, npen
CTaBJIeHHble 3aCTbIBIlIHMH 6a3aJIbTOBblMH JIaBaMH (MOIUHOCTb 1-2 KM). 
B HH}I{HeH-MarMaTHtIeCKHe noponu OCHOBHoro COCTaBa (fiaaansrst, 
ra66po, aHapT03HTbl). OKeaHHlJ:eCKaH xopa raxoro CTpoeHHH uaasrsa
eTCH nopl,taAbnoii, OHa saaaxaer 3HalJ:HT~JIbHYIO xacn, nJIOmaJI.H ,lI.Ha 
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HaM ATJIaHTH'l'eCKOro, HH.n.HH:CKOrO H CeBepHoro JIe.n.OBHToro oxeaaoa.: 

B ceB'epHblX MOpSlX nepexo.n.HaSi 30Ha nuaeceaa rJIyooKO B Mope no 
ypOBHSl 3eMJIH <l>paHIJ.a-HoCH41a. B ATJIaHTH'leCKOM oxeaae OHa npo-

XO.n.HT He.n.aJIeKO OT oepera (n06epeJKbe A41PHKH). , 
KOH'l'HHeHTaJIbHaSl xopa no CTpoeHHIO ropaano CJIO)l{Hee, 'leM oxea-

HHQeCKaSl, .n.a H BospaCTYCTaHOBJIeHHblX B HeH ropHbIX. nopon noxa 
SHa'lHTeJIbHO npeBblwaeT soapacr HaHOOJIee.n.peBHHX nopon .n.Ha oxea

.~~ 

HOB. Bce .3TO rOBOpHT 0 TOM,'lTO KOHl'HHeHTaJIbHaSl xopa HMeeT 60JIee 
CJlO1KHYIO HCTOpHIO paSBHTHSI', 'leM xopa OKeaHHqeCKaSi. fJIyOOKO nor-T 

'pY1KeHHble B MaHTHIO-KaMeHHble rJIl>lObl MaTepHKOB KaK ObI nJIaBalO 
cpena MOJIO.n.blX oopaSOBaHHH OOJIee TOHKOH OKegHH'leCKOH KOpbI. 

XHMRQeCKHA eoeras reocclJep 3eM.IIR. Hay'leHHeM XHMH'leCKOrO COC
TaBa 3eMJIH saHHMaeTCSI zeoXUMUJJ. TIOMHMO HSy'leHHSI XHMH'leCKOro. 
COCTaBa 3eMJIH reOXHMHSl paCCMaTpHBaeT nOBe.n.eSHe XHMH'leCK'HX .3JIe
MeHTOB B seMHOH xope, HX MHrpaIJ.HIO, cnOCOOHOCTb K pacceSlHHIO H 
oopaSOBaHHIO .KOHIJ.eHTpaIJ.HH. HaHOOJIee CJIO)I<.HaSi sanasa reOXHMHH
HSy'leHHe XHMHSMa rJIyOOKHX c41ep 3eMJIH. Bonpoc 00 HX XHMHtieCKOM 
cOCTaBe, KaK Y1Ke rOBOpHJIOCb, pellaeTCSI C y'leTOMMeTeopHTHbIX ra

eHHSI 
nores npOHcxom.n.eHHSI 3eMJIH, aHaJIHSa CKOpOCTH npOX01K.n. ,.r..eHc
MHqeCKHX BOJIH li nJIOTHOCTH OOOJIO'leK. ¥BeJIH'leHHe nJIOTHOCTH aeuie
CTBa C rJIy6HHOH: rOBopSlT' 0 TOM, 'lTO SI.n.PO COCTOHT HS, OOJIee TSlme
JIbIX .3JIeMeHTOB, qeM MaHTHSI. ¥'leHble C'lHTaIOT, 'lTO SI.n.pO COCTOHT HS 
meJIesa H HHKeJISI, 'lTO COOTBeTcTByeT COCTa-By HaH60JIee TSlmeJIblX me

a eT JIeaHbIX ~eTeopHTOB.' B COCTaBe MaHTHH npeOOJIa.n. BemeCTBO 00
nee JIerKHX KaMeHHblX H 1KeJIeSOKaMeHHblX MeTeopHTOB, cocroSlmHX H3 
OKHCJIOB meJIesa, MarHHSI, KpeMHHSl, aJIIOMHHHSI H KaJIbIJ.HSI. Taxoe 
,pacnpe.n.eJIeHHe JIeJ;KHX KaMBeH soxpyr TSl1Ke.nblX MOrJIO npQll30HTH BH4141epeH
nepaon qlOpMHpOBaHHSl nJIaHeTbl 3eMJISI HJIH B npouecce .n. 
IJ.HaIJ. (pacmenJIeiIHe) MeTeopHTHoro BemeCTBa aa TSl1KeJIYIO H Jler

HH KYIO MaT,epHIO B npOIJ.eCce .3BOJIIOIJ.HH 3eMJIH. Dpe.aCTaBJIeHHSI 0 pasaas
HOM 4laSOBOM COCTOSlHHH BemeCTBa rJIYOHHHblX OOOJIO'leK OCHOBblBaeT
CSl He TOJIbKO aa HsMeHeHHH CKOpOCTH ceHCMH'leCKHX BQJIH, HO H Ha-HS

MeHeHHH c. rJIyoHHOH TepMo.n.HHaMH'leCKHX yCJIOBHH (nOBblWeHHe C ray
6HHOH TeMnepaTypbl H.n.aBJIeHHSi.). HeKotopble yqeHble C'lHTaIOT, 'lTO 

BSl.n.pe seMJIH, rne rocno.n.CTBylOT TeMnepaTypbl B TblCSI'lH rpa.n.yCOB H 
.n.aBJIeHHeB MHJIJIHap.n.bI naCKaJIeH, nepBOHa'laJIbHOe BemeCTBO 3eMJIH 
nOTepSlJIO KpHCIaJIJIH'leCKYIO CTpyKTyPY H OJIaro.n.apSi paspylleHHIO 
3JIeKTpOllHblX OOOJIoqeK aTOMOB nepeIIIJIO B MeTaJIJIHSHpOBaHHoe COo' 
CTOSlHHe, npHBe,rr.llee' K COJIHJKeHHIO anep .3JIeMeHT9B H, CJIe.n.OBaTeJIb-

HO, K CHJIbHOMY nOBbllleHHIO nJIOTHOCTH BemeCTBa. 
BOJIee TO'lHylO xHMH'lecKylO xapaKTepHcTHKy BemeCTBa rJIyooKHX 

aenp M01KHO ~nOJIY'lHTb JIHllb Henocpe.n.CTBeHHblMH XHMHqeCKHMH HCecT
CJIe.n.OBaHHSlMH 06paaIJ.0,B ropaux nopon. Taxas BOSMO)l{HOCTb cymer o 
syer noxa .n.JISI HSy'leHHSI BemeCTBa SeMHOH sopu, saJIeralOm aa r JIY
6HHax no 20 KM (ooHameHHSI ropHblX nopon B ropax). 0 COCTaBe Be
mecrsa BepXHeH MaHTHH 3eMJIH MoryT CBH.n.eTeJIbCTBOBaTb oopasnu

BO.llHblX 
ropHblX nopon, no.n.HSlTble !laY'lHhIMH .3KCne.n.HIJ.HSlMH HS rJIy60KO . 
pH41 8TH noponu no nJIOTHOCTH cOOTBeTcTByIOT semecrev BepxHei%, 

TOB. MaHTHH H COCTOSIT HS OKHCJIOB )l{eJlesa, MarHHSI H KpeMHHSI. B HaCTOSl

' 

,"..1';..:;.' 

uiee BpeMSI aayxa pacnonaraer .n.aHHblMH XHMH'leCKHX HCCJIe.n.OBaHHK 
oOpaSIJ.OB nopo.n. OaSaJIbTOBOH 060JIO'lKH 3eMJIH, nOJIyqeHHblX npH oy
peHHH r JIyOOKOBO.n.HbIX,CKBa1KHH B oxeaae. 8TH noponu, COCTaB KOTO
pux TaK}Ke OJIH30K K nepH.n.OTHTaM, C'lHTaIOT nponyxrox .n.H41IPepeH
IJ.HaIJ.HH semecrsasepxaea MaHTHH. Ilpennoaaraerca, 'lTO raxaa .llHIP

.·o£~epeHIJ.HaIJ.HSI BOSM01KHa B CJIoe nOHH1KeHHOH nJIOTHOCTH-aCTeHO

.~~epe. 
TIo nosony oopaSOBaHHSI rpaHHTHOH OOOJIO'lKH seMHOH xopu, COC

TOSImeH HS JIerKHX OK~CJIOB KpeMHHSI, aJIIOMHHHSI, HaTpHSI, KaJIHSI, cy
,meCTByIOT .n.Ba MHeHHSI. O.n.HH HCCJIeJJ;OBaTeJIH C'lHTaIOT, 'lTO rpaHHTHaH 
~e6JIOqKa~npo.n.YKT.n.HIPlPepeHIJ.HaIJ.HHaemecraa seMHoH xopu, npyrae 
"CBSlSblBaIOT ee oopaaoaaaae C nOCJIe.n.YIOllJ,HM nepennaaneaaeu paaee 
00pa30BaHHblX ocanosaux ropaax nopon, 

, XHMH'leCKHH COCTaB ocanesnoro CJIOSI HeCKOJIbKO aeonaoponea, 
Cpena npeooaanaiomax B noponax JIerKHX OKHCJIOB KpeMHHSI H aJIlO
MHHHSI OOHapY1KeHbI OKHCJIbI xceneaa, MarHHSI, KaJIbIJ.HSI, HaTpHSI, KaJIHSI.. 
B HeOOJIbllHX KOJIHtleCTBax npncyrcrayior OOJIee Tn1KeJIble XHMH'leCKHe 
3JIeMeHTbI, nonaaurae B nOBepXHOCTHble CJIOH BMeCTe C nponyxraxn 
rnyriaaaoro MarMaTH'leCKOrO paCnJIaBa. . 

Bcero B SeMHO" xope BCTpe'laeTCSI 92 .3JIeMeHTa Ta6JIHIJ.bl 
U. H. Meaneaeeaa. 8BOJIIOllHSI XHMH'leCKHX .3JIeM.eHTOB CBSIsaHa C HC
ropaea paSBHTHSI 3eMJIH. B npouecce .3BOJIIOUHH npoacxonano yCJIO)K
HeHHe cTpoeHHSI HX snep H .3JIeKTpOHHblX oOOJIO'leK. Hs npocrux no 
cTpoeHHIO .3JIeMeHTOB (BO.n.OpO.n., reJIHH) IPOpMHpOBaJIHCb 60JIee CJIom
asre. 

Tal)JlHua 6. CoJJ;eplKaHIIe Halfl)OJJee pacnpocTpaHeHHYX B aeMHoA xope 
8J1eMeHTOB (no A. n.BHHorpap;oBy) 

.3I1eMeHTbI InpoueHT OT o6!JleA MaCCbl II 3.11eMeHThI Illpou,eHT OT o6IueA MaCCIla 

KHCJIOPOA 
I 

47,2 
II 

KaJlHH 2,6 
KpeMHHA 27,6 MarHHH 2,1 
AJIIOMHlIHA 8,8 Bo)l,OpOA 0,15 
>KeJIe30 5, I Bee OCTaJIbHbIe 0,21 
Ka,lbUHH 3,6 
Harpaa 2,64 

XHMH'leCKHe .3JIeMeHTbl BCTpe'laIOTCSI B seMHoH xope B a'I:OMapHOM~ 

HOHHSHpoBaHHoM H MOJIeKyJISIpHOM COCTOSlHHSlX. OHH otipasytor rasa, 
)KH.n.KOCTH H rnepnue TeJIa. Ilpouenruoe CO,Aep)KaHHe .3JIeMeHTOB B. 

seMHOu sope sapsnpyer B llHpOKHX npenenax, O.n.HH HS HHX (KHCJIO
pon, KP~MHHH, aJIIOMHHHH) BCTpe'laIOTCSI B npapone B 60JIbllHX KOJIg
'leCTBaX; npyrae B COTblX, TbICSI'lHbIX H OOJIee MaJIl,IX .n.OJISIX npOIJ.eHTa e

Ilepsyio nonurxy nonc-rarars cpennee conepacauae .3JreMeHToB B rop
HblX noponax cnenan B 1889 r. aMepHKaHcKHH reOXHMHK cI>. KJIapK. 
HeCKOJIbKO nOS)Ke .3THM aonpocox SaHHMaJIHCb B. -11. Bepaancxaa, 
A. E. <l>epcMaH, A. D. Baaorpanoa. Omr yTO'lHHJIH IJ.HIPpbl, nonysen
uue cI>. KJIapKoM. Do npe.n.JIOiKeHHIO A. E. cI>epcMaHa, cpennee co
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zrepscanae .9JIeMeHTa n 3eMHOH xope CTaJIH Ha3bIBaTb KJlaplWM 
(Ta6JI. 6). 

I13 )J.aHHbIX Ta6JI. 6 CJIe)J.yeT, 'ITO OCHOBHaH MaCCa seuiecrna 3eM
1I0H KOPbI (99,79 %) COCTOHT H3 )J.eBSlTU XHMH'IeCKHX 9JIeMeHTOB: KHC
..n0p0)J.a, KpeMHH5I, aJIIOMHHHSI, :>KeJIe3a, KaJIbUH5I, HaTpHSI, KaJIHSI, Mar-

HHSI, sonopona. 
XHMH'IeCKHe .9JIeMeHThI, oopasyromae ropasre nopo)J.hI,Ha3b1BaIOT 

neTp0GeHHbtMU. K HHMOTHOCSlTCSI B nepsyio oxepens HaH60JIee pac
npocrpaaeaaae .9JIeMeHThI 3eMHoH KOphI (0, Si, Fe, Ca, Mg, K, Na 

H np.). 3JIeMeHThI, conepxcaaae KOTOphIX B 3eMHoH xope npeauuraer 
;(l,l %, Ha3h1BaIOT MUICp03.1leMeHTaMU. LJacTb MHKpO.9JIeMeHTOB BCTpe

"lJaeTC5I B 3eMHOH xope B pacceaaaoa COCTOSlHHH,HO 60JIbIIIHHCTBO H3 
HHX oopaayer MHHepaJIbl H py)J.hI. 

XHMH'IeCKHH COCTaB 060JIO'leK 3eMJIH 6ecnpephIBHo 06HOBJI5IeTCSI. 
3TO 06b5lCH5IeTC5I suepauuea (nepeaeureaaea) XHMH'IeCKHX .9JIeMeH
TOB B COCTaBe ra30B, BO)J.HbIX H raepnux' paCTBopOB. 0 MHrpaUHH aTO

MOB .9JIeMeHTOB XOpOIliO CKa3aJI A. E.. ¢epcMaH: «...Cpeaa npapozns 
-caMblM nO)J.BH:>KHbIM, nOCTOSlHHO HmymHM HOBblX nyrea, 51BJISleTC5I 

.aTOM, nepB03.l1.aHHhIH KHpnH'IHK, H3 xoroporo CTPOSlTCSI caxue saae
~aTeJIbHhIe nOCTpOHKH MHpa, KOTOpblH Be'lHO He HMeeT nOK051 U paBHO
"BeCH5I, noxopnua OCHOBHblM 3aKOHaM nprrponaux npcueccos. I1I.I.I.eT, 

.HO He HaXO.ll.HT H He HaH)J.eT HHKor)J.a, TaK KaK B npapone HeTnOKC151, 
a ecrs TOJIbKO sesaaa MaTepU5I B Be'llfOM )J.BH:>KeHHH•.•» 

DJIaro)J.ap51 MHrpaUHH .9JIeMeHTOB Me:>K)J.y 060JIO'lKaMH 3eMHOH KO
pu ocymeCTBJISleTCSI B3aHMHhIH 06MeH BeI.I.I.eCTBOM. OcymeCTBJISleTCSI 
{)H Me:>K.ZJ.Y pa3HbIMH. y-racrxaaa 3eMHOH xopu, JJ TOM '1HCJIe Me:>K)J.y 
oxeauaxa H KOHTHHeHTaMH. O)J.HaKO HCCJIe)J.OBaHHSI XHMH'IeCKOrO COC
TaBa 3eMHOH KOphI KOHTHHeHTaJIbROrO H OKeaHH'IeCKOrO THnOB nOKa
aaJIH, 'ITO Me:>K)J.y HUMH HMelOTCSI saxeraae pa3JIH'IHSI. B KOHTHHeH
TaJIbHOH 3eMHOH xope suure, '1eM B OKeaHH'IeCKOH, conepscaaae OKiiC

..nOB KpeMHH5I, HaTpH5I, KaJIH5I H q,ocq,opa. B OKeaHH'IeCKOM rune 3eM
HOH KOPbI OTMe'laeTCSI nosumenaoe cozepxaaae OKHCJIOB aJIIOMHHH5I. 
KaJIbUH5I, MarHH5I, :>KeJIe3a, THTaHa, MapraHua~ 

XHMHqeCKHIf 'COCTaB 3eM'HOH xopu He MO:>KeT xapaxrepaaoaars CO'CTaB 
. 3eMJIH B ueJIOM, TaK Ka'K HapYJKHaH 060JIO'lKa 'COCTaBJISleT scero JIHUlb 

1 % ee MaC'ChI. 0 XHMH'IecKoMcocTa'Be rrJIaHeTbIMO:>KHO CY.llHTb rJIaB
HblM 06pa30M no XHMH'IecKoMy COCTa'BY 51)J.pa Ii MaRTHH. no )J.a'HHbl'M 
A. E. <I>epcMaHa, HaH60JIee pacnpocrpaaesaaxa 9JIeMeHTaMH 3eMJIH 
lIBJI5IIOTCSI (B npouearax xaccu}: Fe-39,76;O-27,71; Si-14,53; 
Mg - 8,69; Ni - 3,46; Ca - 2,32; AI- 1,79; S - 0,64, nponae .9JIe

MeHTbl- 1,10. ~HMH'IecKHH COCTa-a 3eMJIH 6JIH30K K cocrasy MeTeopH
"TOB, B KOTOphIX, KaK H B 3eMJIe, npe06JIa)J.aIOT :>KeJIe30, KHCJIOpO)J., 
MarHHH, KpeMHHH. DJIH30CTb XHMHtIeCKOrO COCTaBa 3eMJIH K )J.pyrH:M 
IIJIaHeTaM nO)J.TBep:>K)J.aIOT HCCJIe)J.OBaHHH nyaaoro rpyara, )J.OCTaB

.nenaoro aa 3eMJIIO COBe'ftC'KHMH a'BTOMaTH'IecKHMH CTaHnH5IMH 'H aMe
pHKaHcKHMH aCTpoHaBTaMH. KaK 'rrOKa3aJIH HCCJIe)J.oBaHH5I; B COCTaBe 
.lIYHHblX 6a3aJIbTOB HeCKOJIbKO suure conepxcanae Ti02, FeO, 
MnO, CaO H Cr203, a B aeMHblX 6a3aJIbTaX Si02, MgO, Fe203, 

Na20 , K20. 

rna B a, IX 

BEll.\ECrSEHHI)'I'I coerAB 3EMHOI'I KOPbJ 

" 
XHMHqeC'KHe .9JIeMeHTbI 3eM'HOH 'KOpbl pemco B-CTpe'laIOTC5I B C3MO• 

pO)J.HOM COCTOR'HHH, 'lame OHH 06pa3YIOT XHMHQeCKHe coellHHeHH5I, CO
CT05lI.I.I.He H~ ~BYX HJI'H 60JIee XHIMH'IeCKHX .9JIeMeinOB. ilPHPOllHble XH
MH'IeCKHe eoe)J.HHeHU5I(HJIH" OT.lI.eJIbHble .9JIeMeHTbI), 06JIa)J.aIOll.I.He 
orrpe)J.eJIeHHblMU q,H3H'IeCIrHMH H XHMHQecKHMH ·oBoikTBaMU, Ha3b1Ba

"IOTC.Il MUftepa.llaMU. I13 MHHepaJIOB COCT05lT eopHble nopoou HJIH MH

HepaJIbHble arperaru 60JIee UJIH MeHee O.ll.HOPOllHOro COCTaBa, 3aJIe
raIOH.(He 'B 'BH)J.e caMOCT05lTeJIbHhIX TeJI. 

" MHHepanbl 

B npupo)J.e MHHepaJIhI BCTpe'lalOTCSI B "T,BepJlOM, peace B :tKH)J.KOM If 
ra3000pa3'HOM ·COCTOffHHH." Ha3Ba·HH5I MHHepaJIaM .lI.alOTcSI HJIH no Me

CTY ero HaXO:tKlleHH5I, HJIH no XH-MHqeCKOMY COcTaBy. HpY.O BbipaiKeH_ 
HhlM XHMH'IeCKHM CBOHCTBaM, 'HJIH no q,3MHJIHH ysenoro, H-3YtIUBillero 
HJIH OTKpblBlijero era'. TaK, M'HHepaJI OJIHBHH nOJIy'lHJI OBOe Ha3BaHHe 
sa 0.lIH-BKOBO-3eJIeHblH ~Be'F, KaJIbI{HT - sa XHIMH'IeCK'HH COCTaB, Bep

"Ha)J.CKHT Ha3BaH TaR 'B necn, aKa)J.eMHKa B. I1. BepHa,llICKoro. Bcero 
B HaCTQ5Imee ,B'peM5I H3BeCTHO OKOJIO 2000 Ha3BaHHH MHHepaJIOB• 

a BMecre cpa3ijOBH,llHOCTSlMH - 4000. MHHepaJIbi p0:>K,llaIOTC5I B OC
HOBHOM B aeapax 3eMHoii KOPbI H MeHbIUe aa rroBepxHoCTH 3eMJIH. 
il03TOMy no npoHCXO:>KlleH"H1O HX )J.eJUIT oRa 3HooeeHHble (rpex. 9H
.n;OH - BHyTpR), 'ITO oaaaxae- H3"HyTpR HJIH B He.ll.pax 3eMHOH KOpbr 
pO:>K.u.eHHhle, R 3IC30eeftHble - p0:>K.lI.eHHhle B YCJIOBHSlX nOBepXHOCTH
3eMJIH. . 

3H)J.oreHHbH~ npoueccu MH'HepaJIo06pa30B3HU.Il CB.H3aHbI rJIaBHblM 
06pa30M C )J.e5lTeJIbHOCTbIO MaeMbl- orHeHHO-:tKH~KHM CHJIH'KaTHblM 
pacnnasou, oOpa3YlOmHMC.H B HH>KHHX qaCT5Ix 3eMHoii KOPbI HJIH sepx
Heii MaHTHH,MarMa 6JIarOllap51 pa3Hoq~" ~a'BJIeHHH cnccoena BHe)J.~ 
P5lTbC5I 'B iBblilleJIe:tKamHe CJIOH. HPH aTOM OHa OXJIa)KllaeTC5I H KpH
CTaJIJIll:3yeTcH, npeBpamaeTCSI B MHHepaJII:>I H ropHble noponu. TaKHe 
no.pOAbI Ha3bIBaIOT MaZMaTUtieCICUMU. B MarMe 'HaXO)J.SlTC.Il rasu, B CO

CTaBe KOTOpblX rrpeo6JIallaIOT napsr nO,)J.hI. I'asu KpHCTaJIJIH3YIOTCSI 

HJIH BMeCTe C paCnJIaBOM, HJIH nOKHlla.ll ero, 'BbI3bIBaIOT npO.llBJIeHHe 
nfleBMaTO.llUTOBbtX (06paaOBaHHhIX npa y'IaCTHH ra3080H <t>a3b1) noo
/{eCCOB, npn 'KOTOpblX oopa3YI01'C5I MHHepaJIbI 3aC'IeT K-pH-CTaJIJIH3a
nUH 'BemeCT,Ba H3 ra30H. CHH)KeilHe TeMrrepaTypbI ra30B .ao 400
450°C MO)KeT IBbl3BaTb KOH,lleHCaUHIO -BO:.n;~HbIX rrapon U o6pa30BaHHe 

ropasax 'BOJI:HblX HJIH rHllpOTepMaJIbHhIX pacraopog, rH.llPOTePMaJIb_ 

Hble pacrsopa )J.OBOJIbHO IlIHpOKO pa'cnpO<:TpaHeHbI B MeCTax 'B'He)J.
peHH5I 'MarMbI. ilpouecCbI B3aHMo:.n;eiicTBuSI paC'I1BOpOB C BMemaIOmH_ 

MH nopollaMH nplfBOll.llT K epoPMnpoBaHHIO TaK Ha3bIBaeMoH )J.OBOJIbHO 
MHOrOqHCJIeHHOii rpyrmu euopOTepMa.llbftbtX (rpes. raaop _ BOlla)
MHHepaJIOB. 

;.,~ 3K30reHHble MHHepaJIbI 06pa3YIOTC5I B ocaaxax MopeR, pex, osep,
·:1 
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cyme npa npoueccax OKHCJIeHHSI. Ka« MarMaTHlJ:OCKHe, 'TaK, H ocaJI.olJ:
lJble MHHepaJIbI H3'MeHSlIOTCSl [l0JI. B03JI.eiicTBHeM BblCO~HX TeMnepaTyp 
.H JI.a'BJIeHHii. 113MeHeHHSl BbI'pa:>KaIOTCSl 'B npe06paaOBaHHH XHMHlJ:eCKO
ro cOCTa'Ba, CTpyKTypbl, BHemHero 06JUI'Ka MHHepaJIa. TaKHe npo,u

ec

CbI	 HaabIBalOTCSl MeTaMopl/JUl/,eCICUMU. 
TBepJI.b1e MHHepaJIbi HMelOT aMopq>HylO HJIH 'Kp,HCTaJIJIHlJ:eCKYIO 

CTpyKTyPY. AMopq>Hble MHHepaJIbi o6paaylOTCSI UpH 6b1CTpoii KpHCTaJI
JIHaaUHH semecraa H COCTOSIT as xaOTHlJ:eCKH pacnOJIO}l{eHHblX lJ:aCTHII. 
(aTOMOB, HOHOB HJIH MOJIeKYJI). KpHCTaJIJIHlJ:OO~He .cTpyKTypbI OTJIH
lJ:aIOTCSl aaKOHOMepHblM ,pacnOJIO}l{eHHelM lJ:aCTHII. (no, aaKOHaM KpH
CTaJIJIHlJ:eoKHX petuerox). BOJIbIllHHCl'BO MHHepaJl'OB HMeeT KpHCTaJI

JIHlJ:eCKOe crpoenae. YCJIOBHSI 06paaOBaHH~ MHHepaJIOB HaKJIaJI.b1BaIOT 

.ornexarox aa HX BHeIllHlO1O q>OpMy (MOpq>OJIOMIO). 

r-BIiA 
PHC. 20. MOHoKpHCTaJIJIbI: A - Ky6 KaMetlHoA COJIH, E - reKCarOHaJIb- ' 
HblH KpHCTaJIJI xsapna, B - oxrasnp MarHeTHTa, F -poM6HllecKHH no

,neKas,np rpaHaTa 

MHHepa;JIbi MoryT 6b1Tb npeJI.CTaBJIeHbI KipHCTaJIJIaMH, KpHCTaJIJIH


llJeCKHMHJI.BOKHHKaMH, HaTeKaMH, KOpOlJ:KaMH, B'KipanJIeHHHKaMH, sep


HHCTblMH, HrOJIblJ:aTbIMH, KJleenOJI.OOHbFMH MaccaMH. 
, KpUCTaAAbl- 31'0 l1B~pJI.ble npHPOAHhIe TeJIa, HMelOIUHe BHJI. MHO

rOI'paHHHKOI~: MHororpaHHblX npasx, IlHpaMHJI., Ky600 H60JIee CJIO:>K
HbIX q>OpM (pHC. 20). Ilpa OJI.HOBpeMeHHoM paaBHTHH aa OJI.HOM OCHO

BaHHH' HeCKiOJIbK!HX KpHCTaJIJIHlJ:eCKHX aapOJI.blIlleH q>OpMHPYIO.TCSI rpyn
Ubi paaJIHlJ:HO Hanpa,BJIeHHblX KpHCTaJIJIOB, HaablBaeMbixopY3aMu 

(pHC. 2t ,A). J;lPH 6b1CTpOM pocre KpHCTaJIJIOB B pasaux aanpaaae
HHSlX 06paaylOTcSI oeHopuTbl (pHC. 21,B) -,-KpHCTaJIJIhI B BHJI.e BeTO- , 
'tIeK nepeaa (yaopbl JIbJI.a, pHcyeMhleMopoaoM aa CTeKJIaX OKOH, 

'H JI.p.). ~ . 
Flycro'ns B MHHepaJIe (ropaof nopoae), lJ:aCTHlJ:HO HJIH nonuocrsio 

3anOJIHeHHble ;n;pyrHM MHHepaJIb'HbiM Bemec11BOM (pHC. 21 ,f), aaau
BalOTCSI ceICp MHHepaJIbHblec,SI:>KeHHSI B im'JI.e :>KeJIBaKOB nose l4u RM u. 
Ko06pa3HoH HJIH Illapo06pa3HoH ~OPMbI nOJIylJ:HJIH 'HaHMeHOBaHHe
 
KOHICp l4UU (pHC. 21 ,B). MaJIbie KOHKpeUHH3JIJI'HnCOBH\lI;HOH HJIH ura
e 
pOBHJI.HOH q>OpMbI H paaMepoM 01' JI.OJIH MHJIJIHMeTpa JI.O 5-10 MM aa- 

3b1BaIOT OOAUTaMU. OOJIHTOBOe CJIO:>K~HHe H'MeIOT HeKOTopble acenes-
Hble pYJI.bI,Ha'BecTHSlKH.

Ilpa BbinaJI.eHHH BeIUecTBa as pacTBopOO 06paaylOTcSI nareuuue 
,:POP!t.fbl B BHJI.e CPOCIllHXCSI nOlJ:eK, KOHyco06paaHblX BblTSlHYTblX q>OpM. 
HaTeKH cOCyJIbK006pa3HOH 4>OpMbI, pacTymHe csepxy 'BHHa, HMeHylOT 

CTaAaICTUTaMU, pacrynrae caasy saepx ----, CTaAaZMUTaMU' (pHC. 
22,a, 6). B BHAe HelJ:eTHhIX 06paaoBaHHH BCTp-eqaIOTCSI, iMaJIaXHT, rune, 

,-1 aparoaar, 
O,lI;HOH 'Ha pacnpocrpasesaux q>OpM MHHepaJIOB HBJISlIOTCSI expan

.IleHHUKU - OTJI.eJIbHhIe rosesaue ,BKJIIOlJ:eHlHSI MHHepaJIOB B nopone 
paaaepox 01' )I;.OJIeH MHJIJIHMeTpa JI.O HOCKOJID~HX caHTHMeTpoB. He 
veHee pacnpocrpaaeaa MUHepaAbHble uaccw nOpOllI'KOBal'OrO, aeMJIH
croro.: nJIOTHoro H KpHCTaJIJIHqeCKOrO CJIO:>KeHHSI. Kpasae pa3'Ho06
pasau MUHepaAbHble aepeearu. B '3a8HCHMOCTH 01' !PoPMbI sepea OHH, 
6hIBalOT 3epHUCTblMU, UZOAbl/,aTblMU, l/,eUlytll/,aTblMU H JI.p.. 

~H3HqeCKHe caoacraa MHHepaJlOB. K q>H3HqeCKHM CBOHCTBaM 01'
HOCSlT 'UBeT, 6JIOCK, lI)BeT lJ:epTbI, nJIOTHOCTb, TBepJI.OCTb,CnaHHocTb, • 
MarHHTHOCTb H nexoropue npyrae. Ileer JI.JISl 'MIHOrHX 'MHHepaJIOB
Ba:>KHblH JI.HarHOCTHQeC'KHH npasaax, ITo aeneaoxy UBeTy onpeJI.eJISlIOT 
MaJIaXHT, xpacaouy-e- KH'HOBapb H T. JI.. 

Cnoc06HOCTb MHHepaJIa OTpaJKaTb CiBeT Ha3bLBaeTCSI 6AeCICoM. Pa3
JIHQalOT aAMa3HblU,. CTeICAJlHHblU, MeTaAAUl/,eCICUU,UleAICoBUCTblU, Ma

TOBblU, alCUPHblU H JI.pyrHeBHJI.bI 6JIeCKa. Hepeaxo npa onpeaeneaaa 
MHHepaJIa IIOJIb3YlOTCSl I4BeToM «epra HJIH l{BeToM nopotuxa MHHeJ)a

JIa, OCTalOIUHXCSl aa IllepOXOBaTOH nOBepX1HOCTH 4>ap4>opoBoA UJIa
CTH'HKH. 

TBepaOCTb - crenens conpOTUBAeHUJl nunepano« uapanaamo, pe

aaHHIO. OlIpeJI.eJISlIOT ee IIO nrxane Mooca (Ta6JI. 7). Ka:>KJI.btH nOCJIe
AYIOIUHH MHHepaJI IllKaJIbI uapanaer npemaayurae, B nOJIeBOH npax
THKe nOJIbaYIOTcSl IllKaJIoA 33.MeHHTeJIeH: xapaaaanr-« 11BepJI.OCTb 1, 
norors - 2,5, MeJI.HaSl MOHeTa --'- ,3, rB03JI.b - 4, CTeKJIO - 5, HanHJIb-· 

HHIE--6. 

Mllltepan .
 

llAOTHOCTb MUHepaAoB KOJIe6JIeTCSlOT 1 JI.O 23 r/cM3• Cnocodaocrs 
MHHepaJIOB pacxanstaarsca no HaUpaBJIeHHSlM· B03MO:>KoHhIX rpaaea 

KpHCTaJIJIa C 06pa30BaHHeM POBHhlX H rJIaJI.KHX llJIOCKOCTeH Ha3b1~' 
BaeTCSl cnauHocTl!lO. BhIJI.eJISlIOT HecKOJIbKO BHJI.OB cnaAHOCTH. qame 
acero 'BCTpeQaI01'CSI cosepureaaaa, aecsxa cosepnreaaaa H aecosep
ureaaaa cnaH,Hocl1H. Cnocoonocrs MHIHepaJIOB 01'KJIOHSlTb MarHHTHylO 
CTpeJIKy xoanaca lJIa3b1BalOT MaZHUTHblMU CBOUCTBaMU. 

ITPH onpeneneaaa MHHepaJIOB 06b1QHO nOJIbaYIOTCSI He BceMH 
CBOH'CTBaMH, a TOJIbKO HaH60JIee Slp'KO ,Bblpa}l{eHHblMH. Hx npHHSlTO 
aaaasars ouaZHOCTUl/,eCICUMU. TaK, JI.JISl MarHeTHTa Fe30 , JI.HaJlHOCTH

Ta6J1Hua 7. UIK~a TBep,lJ;OCTH Mooea 

AocOJl1011IBlIT~p,llOCTb no-\ Aocom011lall II ITaep,l,ocTb no I_ane Mooca raepnocrs H. MlIRepaJl UIKlIJte Mooca TBep.llOCTb H. 
Kr/MM' , Kr/IlM' 

TaJ!bK 
Fane 
RaJ/bUHT 
<IImoopar 
AnaTHT

,I 
2 
3 
4 
5 

2,4 
36 

109 
189 
536 

OpTOKJIa3 
Kaapu ' 
Tonas . 
RopyH,!!. 
AJIMaS 

6 
7 
8 
9 

10 

795 
1 120 
1427 
2060 

10060 
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qeCKHMH 5I:BJIHIOTCH tIepHblit UBeT, TeM'HaH tIepTa, BhICOKaH rrJIOTHOCTb, 
. ManHHTHble 'CBoitCTBa. 

MHHepaJIbl 06be,!{HHHIOT arpynnu HJIHKJIaC'ChI. TIo 'HaH60JIee npo
CTOH KJIaCCHepHKaUHH BhI,!{eJIHIOT: 1) caxoponasre 3JIeMeHTbI, 2) cep
HHCTble coe,!{H'HeHHH, HJIH CYJIb4lH,!{bI, 3) OKHCJIhI (OKCH',!{bl), 4) raJIO
H,!{Hblecoe~HHeHHH, 5) CHJlJHKaThI, 6) 60paThI, 7) xapcoaarsr, 8) HHT
paru, 9) epocepaThI, apceaaru, saaanaru, 10) cyJIbepaTbl, 11) BOJIb
eppaMaTbl, MOJIH6AaTbl. HH)Ke OXapaKTepH30BaHbI OCHOBHbIe npencra
BHTeJIH HaH60JIee pacnpocrpaaeaaux KJIaCCOB MHHepaJIOB. 

CaMopo,!{Hllle 3JIeMeHTIII. B caxopoaaoa COCTOHHHH B npapozte 
BCTpetIaeTCH OKOJIO 30 XHMHtIeCKHX 3JIeMeHTOB. Caaue pacnpocrpa

• HeHHhIe H3 H1HX cepa, aJIMa3, rparpar, 30JIOTO, rrJIaTHHa. 
30.ltOTO Au. Ocpasyerca H3 ropH'IHX BO,!{HblX (rnaporepaansaux) 

pacrsopoa. B npapone BCTpetIaeTCH B 'BH,!{e MeJrKHX HerrpaBHJIbHbIX 
sepea, ,!{eH,!{pHToB, peace caMopO,!{KOB MaCCOH ,!{O HOCKOJIbKHX ,!{eCHT
KOB KHJIOrpaMMOB. 06hIqHO conepxcar rrpaxeca, UBe1' 30JIOTHCTO-)KeJI
TbIA, 6JIeCK MeTaJIJIHtIOOKHH. Taepnocn; 2,5-3,0. TIJIOTHOCTb 15,6
18,3. 06JIa,!{aeT xopourea KOBKOCTblO. 30JIOTO - BaJIIOTHhIH H IOBeJIHp
HhIH MeTaJIJI. 

A.ltMaS C. .Qo6bIiBaeTcH IH3 nopon ByJIKaiHHtIeCKOrO npOHCXO)K,!{eHHH 
(KHM6epJIHToB). BoCTpetIaeTCH, anopone 'B BH,!{e MeJI'KHX KpUCTaJIJIH
KOB (OKTa3,!{poB) H30MeTpH'IecKoro OqepTaHHH.' Mareca xpynaax KpM
CTaJIJIOB 01' COTeH ,!{O· ,HOCKOJIbKHX TblCH'I IKapaT 1 (aJIMa3 KOJIJIH
liaH - 3025 xapar). AJrMa3b1 06bl''IHO 6eCUBeTHbI, npospauasr, aaorna 
oxpauieau nplfMeCHMH, B 6ypOBaT9-tIepHbIH H npyrae UBeTa. BJIeCK 
CHJIImblA aJIMa3HhIH. Tnepaocrs 10. IlJIOTHOCTb 3,5. IlpHMeHHeTcH KaK 
a6pa3HBHbIH K3JMeUb npa 06pa6oTKe MeTaJIJIOB H 6ypeHHH CKBa)KHH. 
Kpynasre, 'lI'CKyccTBeHHO orpaaeaaae aJIMa3bl (6pHJIJIHaHThI) - ,!{pa
roueaaae lKatMHH. 

Fpa¢uT C. OTJIHtIaeTCH 01' aJIMa3a CTpyKTypOH KpHCTaJIJIHtIeCKOW 
peurerxa. B npapone oripasyercs H3 MaI"Mbl H npa MeTaMopepH3Me 
pa,CTHTeJIbHbIX OCTaTKOB. BCTpetIaeTCH B aane BKparllJIeHHHKOB H se
IlIYHqaTbIX arperaroa. UBeT tIepHblH ,!{O cransno-ceporo. BJIecK Me, 
TaJIJIOBH.n:HbIH. Teepnocn, 1. nJfOTHOCTb 2,2. Cnaaaocrt, aecsxa co
BepIlIeHHaH. )KIHPHblH na ouiyns. Illapoxo HCrrOJIh3yeTcH B 3JIeKTpO
TexHHKe (merxa, 3JIeKTpo,!{bI), CJIy)KHT XOPOllIHM CMa30tIHbIM MaTe

pHaJIOM. 
CYJIb~HJl.bI. 31'0 coenaneaas XHMHtIeCKHX 3JIeMeH-TOB C cepoa. 

BOJIbllIHHCT'BO CyJIbepH.n:OB oopaayerca H3 rH.n:poTepM3JIbHbIX pa'CTBO
pOB npa revrteparypax 50-400°C. Cpena npyrax IMHIHepaJIOB CyJIb
tPH.n:bI BbI.n:eJIHIOTCH necrporoa oxpacxa ()KeJITbIe,Wpa'oHbIe, cepue 
pasnux OTTeHKOB, CHHHe, xepasre). JIerKO OKHCJIHIOTCH B rrpHcyTcTBHIH 
csooonaoro KKCJIOpo.n:a H oopasyror OKHCJIbI, Kap60HaTbI HJIH cYJIbtPa
TbI. CYJIbtPH.n:hI llIHpOKO HCnOJIb3YIOTCH B I.Ii~eTHoit MeTaJIJIyprHH. 

Ilupur F2S2• CHHoHHMcepHblH KOJItIe,!{aH. 06pa3yeTCH H3 'MarMbI, 
raaporepuansnsrx paCTBopOB H npa npyrnx npoueccax. Bcrpeuaarcs 
B BH,!{e KpHCTaJIJIOB ,Ky6HtIeCKOii tPOPMbI, BKparrJIeHHHKOB, sepaacrux 

1 Kapar - OAHa naran qaCTb rpaxxa, 

xacc. UBeT COJIOMeHHO-)KeJIThIH. BJIOCK MeTaJIJIH'tIeCKHH. TBep,lI.OCTb 
6-6,5. ilJIOTHOCTb 5. Ilpa OKHCJIeHHH nepexozinr IB JIHMOHHT. Ilpa-
MeHHeTCH ,!{JIH nOJIytIeHHH cepaoa 'KHCJIOTbI. . 

Xa.ltbKOnUpUT CuFeS2. CHHOHHM Me,!{HHIH 1K0JItIe,!{aH. 06pa3yeTcH 
nonooao uH'PHry npa pa3JIHtIHhIX reOJIOmtIOCKHX npoueccax. cI>OPMhI 
BhI,!{eJIeHHH: 'BK'panJIeHHHKH H CnJIOUIHhIe K-PHCUlJIJIHQecKH-3epHHcTble 
MaCCbl. UBer JIaTYHHO-)KeJITblit BJIec·K MeTaJIJIHqecKlHH. 1iBep.n:oCTb 
3-4. TIJIO'I'HOCTb 4,1-4,3. ~BeT qepTbl qepHblH C aeJIeHOBaThIM 01'-' 
TeHKOM. Ha rrOBepXtHOCTH MHUepaJIa anorna Ha6JIIOAaeTCH KpaCHOBa
TaH JL.tleJIeHOBaTo-cHHHH rr06e)KaJIOCTb. XaJIbKOrrHpHT - pyna aa Me,!{b. 

8 

I'asenur PbS. CHHOHHM CBHHUOBhlH 6JIecK. B npapone o6pasyeTcH 
npenxyinecraeaao H3 raaporepxansnux pacrnopos. cI>OPMhI Bbl,!{eJIe

HHH: B'KparrJIeHHH'KH 'H KpHCTaJIJIHQecKH-aepHHcTble MaCCbl. Hepenxa 
KpHCTaJIJIhI Ky6HtIeCKOH tPOpMhI. UBeT CBHHuoBo-cepblH. BJIeCK MeTaJI
~HqecKHH. Cnaaaocrs coaepmenaaa, Taepnocri, 2,5. nJI01\HOCTb 7,5. 
raJIeHHT - py,!{aHa CBHHeu. 

OKHCJIbi. B 3eMHOH' xope pacnpocrpaaeasr )l;OBOJIbHO llIHpOKO H 

COCT8BJIHIOT 17% ee xaccsr, 06pa3YlOTCH npeHMYlUecTBeHHo HS Mar
MhI, rnaporepaaasaax paCTBopOB H npa OKHCJIeHHH iRJIH MeTaMOp
¢JH3Me npyrax MHHepaJIOB. qacTb OKHCJIOB otipaayercs '1Ja rrOBepXHO
eTH 3eMJIH, B 6acceii'Hax pex H Mo'peH. TIpHMeHHIOTCH npeaaymecr-
BeRHO B 'IepHOH MeTaJIJrvprHH. . 

MaZlleTUT FesO.f,. CHHOHHM Mal"HiHTHblH )KeJIeaHHK. Oopasyerca H3 
MarMbI, 'larue rrpn xeraaopoasxe. BCTpe'laeTCH B 'BH,!{e KpHCTaJIJIOB, 

r 
PRC. 21. M,.op¢OJIOrRll MRRepaJIOB: A - ApY3a KpItCTaJIJIOB, E - urapo
o6pa3Hble KOHKpeU;HH <jlQC<jlOpHTOB, B - AeHApHT caxoponnoa MeAH, F_ 

cexpeuna xaapua H xanuenoaa. 

87 
86 



BKpanJIeHHHlKOB H cnJIOllJHbIX 'KpHCTaJIJIHtIecKu-3,epHHcTblX Macc. UBeT 
lKeJIe30-tIepHblH. BJIecK nOJIYMeTaJIJIHtIec'KHR. TBepJI.OCTb 5,5-6. TIJIOT
HOCTb 5. lJepTa tIepHaH. JIeI'KO onpeJI.eJIHeTCH no MarHHTHblM ClBOR

CTBaM. MarHeTHT - HaH60JIee 60raTaH ,pYJI.a H8 JKeJIe30. 
FeMaTuT Fe2G)3. CHHOHHM KpacHblH 1KeJIe3HHK. Oopaayercs H3 ran

pOTepMaJIbHblX pacTBOpOB H npa MeTaMop<pli3Me.· Pa3HoBH)I;HOCTb re
MaTHTa _ MapTuT o6pa3'Ye'I'CH up» OKHCJIeHHH MarHeTHTa H coxpans
er <pOpMy ero KpHCTaJIJIOB. BCTpetIaeTCH iB BHJI.e cnJI01lIHblX UHTHHCTblX 
xacc H tIellJYHtIaTblX arperaTOB. lJeWYHtIaTblR reMaTHT ua3b1BalO

T. 
OICe

Ae3Hoii. CJIlOJI.KOR. UBeT JKeJIe30-tIep-
Hblll, npa He3HatIHTeJIbHOM cOJI.ep}Ka
HHH BO,lI.bI BHllJHeBO-KpacHblR (runpo

~ reMaTHT). lJepTa BHinHeBo-KpacHa-H. 

BJIeKc nOJIYMeTaJIJIHtIeCKHR HJIH Ma
TOBblR .. TBep,lI.OCTb 5,5-6. TIJIOTHOCTb;' 
5. OnpeJI.eJIHeTCH rJIaBHblM 06pa30M 
no UBeTY. TIpHMeHHeTcH, KaK H Mar
HeTHT, JI.JIH BblnJla~KH tIyryHa H CTaJIH. 

JIuMOHUT Fe203' nH20. CHHOHHM 
6ypblR )KeJIe3HHK. TIpoHCXGJK,lI.eHHe 
npeHMylIJ.eCTBeHHo ocaJI.OtIHoe. BCTpe
tIaeTCH B BHJI.e nOpOllJKOBaTblx Macc, 
KOHKpeuHll (OOJIHTOB), ceKpeIJ.HH; aa
TetIHbIX <pOpM. UBeT OT )KeJITOrO )].0 
TeMHo-6yporo. BJIecK MaToBblR. 
TBep,lI.OCTb 1-4. TIJIOTHOCTb 2,7,-4,3~ 
TIpHMeHHeTcH KaK pyna na )KeJIe30. 

/(OpyHa AI203• · O,lI.im R3 BeCbM3 
TBep,lI.blX MJjHepaJIOB (TBepJI.OCTb 9), 
cepoBaTo-cHHero H xpacaoro IJ.BeTa, 
6JIeCK CTeKJIHHHblR, nJIOTHOCTb 4. 
BCTpetIaeTCH B BH,lI.e 3epHHCTblX Mace, 

PRe. 22. HaTeQH1.ie <t>OPMbI: 60tIeHKOBHJI.HblX KpRCTaJIJIOB, sxparr

a - CTaJl&KTHT, 6 - CTaJlarMHT JIeHHHKOB. TIpOHCXO)K,lI.eHHe MarMaTH
necxoe, MeTaMop<PHtIeCKoe. TIpHMe-

HlieTCH KaK a6pa3HBHblR xaxess. IllHpoKO H3BeCTHbI npoapas

Hble. xpacaao OKpallJeHHble paaHOBH,lJ.HOCTH xopyana: KpaCHblH- py
6UH, CHHHH - carubup. I1cnOJIb3yeTcH- B 'KatIeCTBe JI.paroIJ.eHHblX KaM-

HeR, npa npoH3Bop.CTBe tIaCOB. 
Keapu Si02. TIpOHCX01KJI.eHHe MarMaTRtIeCKOe,rH,lI.pOTepMaJIbHOe 

H MeTaMop<PHtIecKoe; I1MeeTcaMble pa3Hoo6pa3Hble <pOPMbI sune
JIeHRR: IMOHOKpHCTaJIJIbI, JIBORHHKH, ApY3bI, KpRCTaJIJIHtIecKH-3epHH: 
crue MaCCbI. CKpbITOKpRCTaJIJIHtIeCKHR ssapu Ha3b1BaIOT xanueoo
IWM. fOPHblR xsapn 6ecuBeTeH H npoapasea (eopHbtU xpyCTaAIJ). 
4ame BCTpetIalOTCH 6eJIblR HJIH OKpallJeHHblR npHMeCHMH B P030BblR, 
1KeJITblll, 3eJIeHblR H tIepHbIf! uaera xaapu, BJIeCK CTeKJIHHHbIR. .lJ.aeT 
aeposayio, T8K Ha3bIJBaeMYlO paxosacryio nOBepXHOCTb paCKOJIa. TBep
JI.OCTb 7. TIJIOTHOCTb 2,6. Keapu llJHpOKO H3BecTeH KaK nopo,lI.006pa
aylOUI:HH MHlIepaJI. OH o6pa3yeT xaorae ropaue noponu: neCKH, nee

qaHHKH, IKBapIJ.HTbI, rpaaaru. B COCT.a'Be rQPHblX nopon npHMeHHlOT
CHB CTpOHTeJIbCTBe. Ilpospanaue, KpaCHBO oxparueaaue pa3HOBH1I.HO

>' 
CTHKBapua HCnOJIb3YlOTCH B lOSeJIHpBOM ,Aene. 

Onan Si02 ·nH20. MHHepaJI aMOp<pHblR. BCTpetIaeTCH B 'BH,Ae nJIOT
HblX KJIeeno)l.06HblX 'MaCC. Otipaayerca H3 rOpHtIHX H XOJIO)l;HblX BO)l.
HblX paCTBOpOB. U,BeT 6eJIblR, XpmIJ.eBH1I.HbIR, npospa-rao-roaycoa, 
penxo 3eJIeHOBaTblR H xpacaua, BJIecK cTeKJiSl'HHblH, aaorna }I{HpHbIH. 
TSep)l.OCTb 5,5. TIJIOTHOCTb 1,9-2,3. OnaJI oopaayer KpeMHHCTble rop
aae noponsi MopcKoro npOHCXOJK)J.eHHH. TIp03patIHbIe onanu npaae
H5IlOTC5I B lOBeJIHpHOM )l.eJIe. 

faJlOH)l.Hble coenaneuaa, 3TO COJIH COJIHHOR, -<pTOpHCTOR, HO,lI.HCTOH 

H 6p6'MHCTOR KHCJIOT. 06pa3YlOTC5I_ npeaaymecraeaaoa COJIeHblX 03e
pax HJIH H3 rnnporepaansaux pa'CTBopOB. HaH60JIee pacnpocrpaae
HbI H3 raJIOH,lI.HblX COe1I.!HHeHHH COJIH COJIHHOH ,KHCJIOTbI (XJIOPH,lUi). 

Fa/lUT NaCI. CHHOHHM noaapeaaaa, HJIH IKaMeHHaH, COJIb. BCTpe
xaerca B BH,lI.e KpHCTaJIJIHtIecKHX H sepaacrux Mac'c. fa-JIHT 6bIBaeT 
6eclIiBeTHblM, 6eJIblM HJIH r:()JIy6b1M. TIpHMecHMH MO>KeT 6b1Tb oxpanrea 
B lKeJITblR, KpaCHOBaTblR BJIH qypbIR IJ.BeTa. TIBep,lI.OCTb 2. TIJI011HOCTb 
2,2. Bxyc COJIeHblH. TIpHMeHHeTC5I 'B XHM~tIecKOH H nHlIJ.eBOR npoxsnu-
JIeHHOCTli. . . 

CUAb8UH KCI. BCTpeqaeTCH BMeCTe C raJIHTOM B BH,lI.e KpHCTaJIJIH
'tIeCKH-3epHHcTblX H nopouncoaarux Macc. BOClliBeTeH. TIpHMecH oxpa
nraaaior MHHepaJI B P030Bb1H H 'KpacHblR UBeTa. BJIecK cteKJIHHHblH. 
Tnepnocrs 1~2. TIJIOTHOCTb 1,97-1,99. Bxyc ropbKO-COJIeHbIR. TIPH~ 

MeHHeT'CH S XHMHtIeCKOH npOMblllJJIeHHOCTH H CeJIbCKOM X035IHCTBe. 

(/JAI00pUT CaF2 (nJIaBHKOBbIH umar), OKpacKaHenOCT05IHHa5I, 6b1
saer 6ec~BeTHblM, 3eJIeHblM. CHHHM, <pHOJIeTOBbIM. BJIecK CTeKJI5IH
HbIR. Cnajraocrs COBepllJeHHaH. TBep)l.OCTb 4. TIJIOTHOCTb 3,2. BCTpe
xaerca n BHJI.e KY6HtIeCKHX IKpHCTaJIJIOB. JI.py3, KpHCTaJIJIH'tIecKH-3ep
HHCTblX xaccvOtipaayerca H3 rHJI.pOTepMaJIbHblX pacrsopoa, HHOrJI.a 
OCaJI.0tIHblM nyrex, TIpHMeH5IeTCH B MeTaJIJIyprHH, onraxe, XH'MHtIe-
CKOII npOMbIllIJIeHHOCTH. - . 

Kap6oHaTbi. 3TH COJIH yrOJIb~OR KHCJIOTbI. PacnpOCTpaHeHbI npe
HMymecTBeHHO cpena OCaJI.OtIHblX ropaux nopon, OTJIHtIalOTCH npyr 

OT zrpyra no peaKIJ.HH C HCl. 06pa3ylOT PYJI.bI H xapcoaaraue rop
aae noponu, 

KallblfUT Ca[C03] . CHHOHHM H3BecTKOBblH umar. TIpOHCXQ}KJI.eHHe 
OCaJI.OtIHCle,. HHOrJI.a rHJI.pOTepMaJIbHoe. B npapone BCTpetIaeTC5I B BHjl.e 
MOHoKpWCTaJIJIOB, npys, HaTeQHblX <pOPM, KpHCTaJIJIH'tIecKH-3epHH'CTblX' 
\lacc. B€C~BeTHbIe H npoapaxaae pa3HOBH,lI.HOCTHKaJIbIJ.HTa, 06JIa,lI.alO
mae BblC:OKHM JI.BynpeJIOMJIeHHeM, 'Ha3b1BalOT UCAaHaCIVUM tunatou. 
U.Be, 6e;1Ib1H, OT npHMeceH - P030BblH, )l{eJITblH, TeMHo-cepblH JI.O sep
aoro. Cnanaocn, coaepmeaaaa. BJIecK CTeKJIHIfIHblH. TBepJI.OCTb 3. 
nJIOTHOCTb 2,1. Jlerxo onpe4eJI5IeTCH no 6ypHOH peaiKIJ.HH C COJIHHOii 
KHCJIOTOH. KaJIbI{HT - naMHblR nopoJI.006pa3ylOlIJ.HH MIHHepaJI. OH 06
pasyer H3BecTHHKH, MeJI, MpalMop. TIpH'MeHHeTcH 'B cTpOHTeJIbCTBe JI.JIH 
npOH3BOJI.Cl'B8 IJ.eMeHT8 H KaK <pJIIoc' B MeTaJIJIyprHH. I1cJIaHJI.cKHA: 
nmar HCnOJIb3yeTcH B onraxe. 
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P'O/lOMUT CaMg [Coah- Ilpoacxozcneaae OCa.lI.OII'HOe, I1H.lI.pOTep
MaJIbHOe. BCTpeIIaeTCH B 'BH.lI.e 'KpHCTaJIJIOB, 3eMJIHCThIX, nOpHCTblX II 

•	 lCpHCTaJIJIHIIeCKH-3epHHCTblX MaCC. Llser 6eJIblH, OT npHMeCH - LKeJI
ThIH HJIH 6ypbIH. BJIeCK CTeKJIHHHbIH. CnaHHOCTb cosepureaaaa. Tsep
.lI.OCTb 3,5-4. IlJIo11HOCTb 2,9. B OTJIHqHe OT <KaJIbI.J;HTa c HCl peara
pyer B nopourxe, 5}IBJIHeTCH noponoocpaayiousrx MHHepaJIOM H o6pa
syer nopoau O.lI.HOHMeHHOfO HaaBaHHH. npHIMeHHeTcH fJIaBHhI'M o6pa
30M B CTpOHTeJIbCTBe, B 'KaIIeCT,Be <pJIloca B MeTaJIJIypfHH H .lI.JIH npo-
R3BO.lI.C~Ba I.J;eMeHTa. ] 

Ma/laxuT CU2[COa] (OHh Oopasyercs npa OKHCJIeHHH CYJIb<!>H
.lI.0B Me.n:H. BCTpeIIaeTCH B sunenaresaux <pOPM H aeMJIHCTblX MaCC. 
Ilser aeJIeHblH. BJIeCK CTeKJIHHHbIH. MaTOBblH, HHOr.lI.a llleJIKOBHCTbIH. 
Onpe.n:eJIHeTCH no HaTeI:fHblM <!>opA.iaM. aeneaoxy II.BeTy. JIerKO pasna
raerca B HC!. IlpHMeHHeTCH .lI.JIH nOJIyIIeHHH Me.lI.H, npOHaBO.lI.CTBa pas-
JIHIIHblX no.n:eJIOK. .. 

Cy.llbcjJaTbi. 3TO COJIH cepaoa KHCJIOTbI, 6blBaIOT BO.lI.HblMH H 6e3
BO,D;HhIMH COeAHHeHHHMH. 06paayIOTCH npeHMy1ll,eCTBCiHHO npa oca
.lI.OIIHhIX npoI.J;eccax. . 
. rune Ca[S04] ·2H20. IlPOHCXOLK.lI.eHHe oca.u.oIIHoe.peLKe raztpo

repxaasaoe. C1>OPIMhI BhI.n.eJIeHHH: MOHoKpHCTaJIJIbl, .lI.pyalJl, HfOJ1bIIa
rae, nJIaCTHHlIaThIe IH ronxosepaacrae arperaru, B IKpHCTaJIJIaX npo
apasea R 6eCI.J;BeTeH. Llser 6eJIblH, OT npR,MeceH oxpacaa MeHHeTCH H 
npaooperaer p030BhIe, LKeJITble H IIepiHhIe.oTTeHKH. BJIeCK CTeKJIHHHblH. 
WeJIKOBHCThIH. Taepaocrs 2. TIJIOTHOCTb 2.3. Onpe)J.eJIHeTCH no rsep
.lI.Ocm (JIerKO uapanaerca MOrTeM). Ilpa .lI.HfH.lI.paTaI.J;HH (o6eaBO>KH< 
saHHR) nepexonar B 60JIee nJIOTHblH rOJIy6oBaTblH M'HHepaJI aHZUa
pUT Ca [504]. Fane - rroponoocpaayromaa MHHepaJI. Oopaayer nopo
.n:hI roro )Ke Haa'Ba'HHH. IlpHMeHHeT<:H AJIH npoasaoacraa BHLKymHx 
Be1ll,ecTB H B XHMHIIec'KOH npOMblWJIeHHoCTH. . 

<!»occjJaTbi. 3TO COJIH <pOC<pOpHOH KHCJIOTbi. BaLKHeHlllHH npencra
BHTeJIb-anaTUT Cas[P04]a(F, CI. OH). TIpOHCXOLK:n.eHHe MarMaTH
IIeCKoe. C1>OC<paTbl KaJIbI.J;HH OCa.lI.OIIHOrO npoacxoacaeaas Ha3h1BaIOT 
¢Oc¢opUTaMU. OHH 06paaYIOTCH OHoxHMHIIecKHM nyrea H BCTpeIIa
IOTCH B BH,lI;e KOHKpeI.J;HH CBeTJIO-Ceporo. 6yporo HJIH xepaoro II.BeTa. 
AnaTHT BCTpeqaeTCH B B'H.n:eKpHCTaJIJIOB 'H'cnaounrax sepaacrux 
Mace. Ilaer 6JIe.ll;HO-aeJIeHhIH HJIH rOJIy6oBaTblH. BJIecK CTeKJIHHHbIH. 
B H3JIOMe )KHPHblH. Taepnocrs 5. IlJIOTHOCTb 3.2. AnaTHT H <pOC<pOPHT 
npHMeHHIOTCH .lI.JIH npOH3BO.lI.CllBa <poc<!>aTHbix Y.lI.06peHHH H nOJIyIIeHHH 
epoc<popa. 

CH.IIHKaTbi. Ha .lI.OJIIO MHHepaJIOB aroro KJIaCCa npHXO.lI.HTCH 60JIee 
75% scex MHHepaJIOB 3eMHOH xopu, OHH HMelOT CJIOLKHhIH XHMHIIe
C~HH COCTaB H npeaayutecraeaao aanoreaaoe npOHCXOLK)J.eJlHe. MHo
rHe H3 HHX- noponooopaayiouraeaaaepaaa. 

O/lU8UH (Mg, Fe)2[Si04 ] . TIpoHCXO)K.lI.eHHe MarMal1HqeCKoe. 
BCTpeqaeTCHB BH.lI.e aepHHCTlJIX Mace. Llaer OJIHiBKOBO-3eJIeHblH .lI.O 
1JepHoro. BJIeCK CTeKJIH'HHblH. Taepnocrs 6,5-7. IlJIOTHOCTb 3,3-3,6. 
Ilon BJIHHHHeM ranporepaansaax pacraopoa H3MeHHeTCH H nepexo
.n:HT 'B MHHepaJI cepnentun. 

Tonas Alz[Si04] (F, OH)2. .lI.parOI.J;eHHblH KalMeHb, BCTpeIIaeTCH 
B BH.n:eKpHCTaJIJIOB H BKpanJIeHllH B neI1MaTHTax, rH.n:poTepMaJIbHbIX 
KBapI.J;eBhIX LKHJIax. Ilpoapasea, I.J;BeT )KeJIThIH, P030BhIH, rOJIy60H, He
pe.zuro-6eCI.J;BeTeH. BJIecK CTeKJIHHHblH. CnaHHOCTh coaepmeaaan, Taep
.lI.OCTb 8. IlJIOTHOCTh 3,5. 

Fpanaru, OHH HMeIOT CJI02KHhIH KaTHOHHbIH COCTaB (Ca, Mg,. Mn, 
Fe, AI, Cr) ,KOTOpblH BJIHHeT aa HX CBoHCTBa. I'pyrma rpanaroa -06b- . 
e.lI.HHHeT ceMh MHHepaJIOB.. H3 HHX HaH60JIee pacnpocrpaaeasr 6ypo
aaro-xpacnun a/lbMaaUH, KpacHbIii - nupon, 6JIeJI:HO-3eJIeHbIH - epoc
Cy.Mlp. Ilpoacxozcnenae rpaaaron M02KeT 6hITb MarMaTHqeCKHM, Me
TaMoP<PHtIecKH'M H ranporepxaasaae. BJIeCK CTeKJIHHHblH, B H3JIOMe 
LKHpHbIH. Teepnocri, 6,5-7,5. DJIOTHOCTh 3,5-4,2. Onpe.n:eJIHIOTCH "no 
I.J;BeTy H ¢opMe KpHCTaJIJIOB. DpRMeHHIOTCH KalK a6pa3HBHbIH xare
pHaJI H .lI.JIH npOH3IBOJI;cllBa rpaaarosoa 6yMarH. Kpacaso oxpaurea
HIle pa3HOCTH HCnOJIh3yIOTcH B IOBeJIHpHOM .n;eJIe. 

Iiuposcenu: I1aBecTHbI KaK HCKJIlOq'HTeJIhHO ifiop 0.lI.oo6pa3YI01ll,He ~ 
MHHepaJIhI. IlpoHcxmK,.n.eHHe MarMaTHtIeCKOe, peace MeTa·Mop<!>aIIecKoe. 
BCTpeqaIOTCH B BH.lI.e KpHCTaJIJIHtIecKH-3epHHcThIX arperaros. Halloo
zree xapaxrepnsre npe.n:CTaBHTeJIH rpynnu napoxceaoe - a8ZUT H duo
ncuii. B XHMH'tIeOKOM OTHOIlleHHH 3TO H3BeCTKOBO-Ma'flHe3HaJIbHhle CH
JIHKaTbl. .lI.HoneH.n: cepblH HJIH 3eJIeHbIH:. ABrHT - 'lepHbIH, B OTJIHtIHe 
or naoncaaa CO.lI.ep>KHT )KeJIe30. BJICCK y HHX 'CTeKJIHHHbIH. Cnaimocn, 
coaepuresaaa, Taepnocrs 5,5-6. IlJIOTHOCTb 3,1-3,6. Ilapoxceau 

.BXO.n:HT IB COCTaB MarMaTHtIeCKHX nopo.n:. 
AMQJU6oAbl. 3TO 'H3BeCTKOBO-MarHe3HaJIbHble eonoconepzcaume CH

JIfIKaTbl. Ilpoacxozcneaae 'ManMarHlJ:eCKOe H xeraaopqiauecxoe. Ilpen. 
CTIlJBHTeJIeM aM<pH6oJIOB HBJIHeTCH pOZ08aR. o6MaHKa. OHa BCTpeIIaeT
CH B noponax 'B :BH.lI.e KpHCTaJIJIHtIecKH-3epHHCThIX H urecroaarsrx (pas
HOBHJIiHOCTh HrOJIhIIaThIX) arperaros. Llser tIepHblH. BJIOOK CTeKJIHH
HblH. CnatmocTh coaepuremi aa. TBep.lI.ocTh5,5-6. IlJIOTHOCTh 3,1
3,3. PorOBaH o6MaHKa -- nopo.n:006pa3yIOII.I:HH MHHepaJI. . 

KaO/lUHUT Al4[Sli40 lO] (OH)a. IlpoHcxoLK.lI.eHHe ocanouaoe. 06pa
ayerca aa CtIeT XHMHtIeCKOrO pa3JIO)KeHHH nOJIeBhIX IIInaTOB. BCTpe
qaeT'CH B BH.n:e 3eMJIHC'rhIX Macc. Llaer 6eJIblH, OT npH'MeceH 6hIBaeT 
)KeJIThIH, 6yphIH, 3eJIeHhIH, tIepHhIH. BJIeCKMaToBbIH. Teepztocri, I. 
TIJIOTHOCTh 2,6. Ha OmYUh )KHPHhIH. Bo BJIa)KHOMCOCTOHHHH naa. 
CTHlfHbIH. l(aOJIHHHT - nopO.lI.OO6pa3ylO1ll,HH MHIHepaJI. TIpaMeHHeTcH 
B KepaMH'IIeCKoH UpOMbIlllJIeHHOCTH ,lI;JIH npOH3iBo.n:CTBa <!>ap<!>opa, <pa
HHca, oraeynopaax H3.lI.eJIHH. 

Cstooa. M'HHepaJIbI, cnocooaae paCIIJ.enJIHThCH sa TOHKHe H rH6
KHe JIMCTOqKH, Ha3bI'BaIOT CJIIO.n:aMH. Ilpoacxozcnenaa HX MarMaTHIIe
cxoe, .MeT8Mop<pHlJ:eCKOe H rH.n:poTepM8JIh'Hoe. BCTpeIIaIOTcH B BH.lI.e 
qelllYHqaTblX H JIHCTOBhIX (pa3HOBH.lI.HOCTH naacraanarux) arperaros. 
BJIeCK CTeKJIHHHbIHC nepJIaMyTpoBhIM OTJIHBOM. Cnazaocn, aecsxa 
cosepurenaaa, TBep.lI.OCTh 2-3. IlJIOTHOCTh 2,76-3,1.. HaH60JIee xa
paxrepaus rrpencraaarena CJIIO.lI. - 6UOTUT, ¢/lOZOnUT, MyCKo8UT. 
BHOTHT- LKeJIe30MarHe3HaJIhHaH CJIIO.n:a, ~BeT qepHbIH, <pJIOrOnHT
Marae3HaJIhHaH CJIIO.lI.a, ~BeT 6YPhIH:. MycKoBHT - BbiCOKOrJIHH03eMH
CTaH CJIIO.n:a, nposnauaaa, 6ecllBeTHa, OT npH'MeCeH MO)KeT HMeTh 6y
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pOB8TbIe-OTTeHK'H.· CJIlWJ,hI - nopoAo06p83ylOIUHe -MHHep8JIbI. ·I1cnOJIb
syIOrCH (KpOMe 6HOrHr8)B p8AHOreXHHK€-

Tass« Mga[Si40 IO ] (OHh- MHHep8JI iKHPHbIil H8 ouiyns c BeCbMa 
MaJIOH 11BepAocrbIO - 1. Ilser SeJIeHblH, CBeTJIO-3eJIeHhlH, CBeTJIO-Ce
PbI.H. BJIeCKM8roBhIA, nepJI8..,:yrpoBbIH. ITJIOTHOCTb 2,8. Oopasyercs

• npa rHApOTepMaJIbHbIX npoueccax H - MeraMopq,HsMe OJIHBHHa H AO
JIOMHTa, npaueaaerca AJIHnpOHs80,llCTBa orneyrtopon, 6yMarH, IB nap-

q,IOMepHH. 
Iloneeue tunaru. 3TO HaHClOJIee 'IlacnpocTpaHeHHaH rpynna nopo

.n006p8syIOIIJ.HX MHHepaJIOB. OHH COCTa'BJIHIOT OKOJIO 50% MaCCbl 3eM
Hoil KOpbI. Ilponcxozmeaue MarMaTHqeCKOe, pe}Ke MeTaMopq,HqeCKOe, 
oClpaayIOr KpaCTaJIJIHqeCKH-3epHHCThIe MaCChI. ITo XH'MHqeCKOMY CO
craay noneaue umaru nOApaSAeJIHIOTCH H8 xanueeue noneeue Ulna
Tbl H uarpoxansuueeue noneeue tunaru, 'HJIH nnaeuoxnasu. ITpe,D.
craaareas ,KaJIHeBhIX nOJIeBblX nmaroa - WI:IHepaJI OpTOICltaS 

K[AlSiaOs]. I1;BeT cepsrfi, P030BhIH HJIH MHCO-KpaCHblH. BJIecK crex
JIHH~hIH. CnaHHOCTb COBepweHIHaSl. Tsepnocrs 6-6. ITJIOTHOCTb 2,5
2,6. ITpHMeHHeTcH npa npOH3IBO,llCTBe lCepaMHtlecKHx H3Aemdl: H crex
JIa. ITJIarHOKJIaShI o6be,n;HHHIOT nrecrs MH'HepaJIOB C oAHHaKoBoH 
GT.pyKTypOH H 6JI'HSRHM XHMHqeCKHM cOCTa:BOM: anstiur, OJlUZOKJlQ3. 
aniiesun, Jla6paaop,. 6UT08UUT, anoprur, KaiK,n;blH H3 .3THX. MHHepa
JIOB - H30Mopq,HaH CMeCb aJIb6HTa Na[AlSiaOs] H aaoprara 
Ca [AbSi20s]. OHH oseas CXOAHbI H _onpe,n;emfTb, K8KOH 3TO MHHe
pan, MOiKHO TOJIbKO nen MHKpoCKorrOM. I1cKJIlOqeHIH~ COCTaBJIHeT Ji.a6
panop, HMelOIUHH TO.lbKO cHHeBaTO-3eJIeHyIO oxpacxy. UBeT OCTaJIb

- HblX rrJIarHOKJI8S0B 6eJIbIH' .no rexno-ceporo. BJIeCK CTeKJISlHHhIH. 
Cn8HHocTb coaeputeanaa. TBep,uOCTb6-6,5. ITJIOTHOCTb 2,61-2,76. 
ITJIarHOKJI83bI- raasaue nopo,n;006pa3yIOIUHe MHHepaJIIiI. JIa6pa,n;op 

. acnonssyerca iB xa-recrse 06JIHUOBOqHOrO MaTepHaJIa. 

-r-: 

ropHble nopo,qbl 

I'opaue nopo,n;bicOCTOHT HS onaoro (M.paMop - HS KaJIbUHTa) HJII'l 
HeCKOJIbKHX MHHepaJIOB (rpanar - HS nOJIeBbIX IlIIIaTOB, xsapua, CJIlO
AhI H aaoraa pOroBOH 06MaHKH). B nepaoa cnyxae HX Ha.3bIBalOT MO
uOMUUepaJlbUblMU (O,lLHOMHHepaJIbHblMH), BO IBTOpOM - nOJlUMUUe

paJlbUblMU (MHoroMHHepaJrbHhIMH). HaYK8, 3aHHMaIOIl{aHCH H3yqeHH
eM ropnsrx nopon, Ha3bDBaeTCH nerpoeptubueii. B HaCTOHIUee BpeMSI 
HSBecTHQ OKOJIO 1000 'BH,n;OB p~3JIHqHhlX ropasrx nopon, 

Topasre noponu paSJIHtlaIOTCH no UBeTy, crpyxrype, rexcrype, M'1I

HepaJIbHoMycocTaBy H q,opMe SaJIeraHHH. 
ITQJJ. CTpyICTypOU 110HHMaIOT ocorieaaocra cJIOX<eHHH ropaof nopo

JIbI, 06yCJIOBJIeHHhIe paaaepaxa, q,OpMOH H BsaHMOOTHoweHHeM MHHe
,p3JIbHhlX sepea. Texctupa xapaxrepasyer {)THOC~TeJIbHOe paCnOJIOiKe
HHe H pacnpenenemre COCT8BHbIX qacrei'f nopoasr. cPopMa 3aAeeaUlJJl

q,opMa o6beMa,KoTopbIH S8HHMaeT ropaas nopona. 

MHHepaJIbI, 06pa3¥IOIUHe ropaue noponu, Ha3bIBaIOTCH nopoiiooti-
pa3ylOU{UAIU. I1s 2000 HSBeCTHhIX MH'HepaJIOB OKOJIO 100 nopoaooti- ..." 
pa3YIOIUHx. Cpena HHt IHaH60JIee pacnpocrpaaena 110JIeBbIe urnarsr, 
xaapu, napoxceaa, KaJIbUHT H aexoropue apyrne. 

OCHoBHble csoacrea H BHeWHHe npH3HaKH ropaoa uroponu orrpe

,n;eJIHIOTCH snepeyro oqepe,u.b yCJIOBHHMH ee oopaaoaaaaa. IT03TOMY
 
B nerporpatpan npHHHTa KJIaCcH<pHKal(HH ropaux HOpOA no HX npo

HCXOiK.n;eHHlO. GorJIaCHO noii xJIaCcH<pHKBl(HH ace ropaue .noponu
 
1I0,n;pas,n;eJIHlO1;CH aa MaZMaTU'leCKUe, ocaooesue H MeTaM0PrPullecICue..
 
OCHOBHylO Maccy seMBoH KOpbI COCTaBJIHIOT noponu MarMaTHqeCKHe
 
(OKOJIO 95% ee xacca}, • OtIeHbWamd npouenr (OKOJIO 5%) npa

XO,n;HTCH aa ,n;OJIIO ocanosaux H MeTaWop4Hlqe<:KHX ropaux nopon.
 
Iloaepxaocrs 3eMJIH aa 75% CJIO~eJla OCI,llOqHblMH nopoaaan H H8
 
25 % - MarMaTHtIeCKHMH H MeTawopq,HqeCKHMH noponaan. .
 

MarMaTHqeCKHe nopoaa, 06pa3YlOTclI H3 MarMhI HJIH ,llaBhI (H3
.JIHBWaHCH aa nosepxaocrs MarMa). ITop o,n;W, oepaaoaasiuaeca HS 
MarMbl B yCJIOBHRX rJIy6HH, Ha3b1·BalOT uUTpyauBUbl.UU, B yCJIOBHHX 
nosepxaocra - arPrPysu8UblMU. Baenrae 34Jq,Y3uBHbIe noponu or HH
rpyaaenux MOiKHO OTJIHqHTb no crpyxrype. Pa3JIHQHSl B crpyxrype 
06bHCHRlOTCSl paaaaxa YCJIOBHSlMH KpMCTaJIJIH3aUHH. B He,n;pax 3eMJIR 
o6pa3YIOTCH nannospucransusecxue nopOabl. BsaBHC'HMOCTH. OT 'pas
MepOB sepea MHHepaJIOB p8SJIHqaIOT CJIe,n;yIOIIJ.He crpyxrypu: ICpynflo
sepnuctas, ,n;HaiMeTpSepeJ:i cssnne 5 WM, cpeonesepnucras-s- 2-5" 
MeJlK03epUUCTaJl- xeaee 2 MM. )1.JIH 3q,!fJY3HrBHblX nopon xapaxrep
HbI CTeICJl08aTan. (HanoMHHaIOIU8H CTeKJIO), CICPbtTOICpUCTaJlJlUlleCKaft 
(sepaa MHHepaJIOB UepaSJIHqHMhl aeaoopyacenaua rJIa30M) H ocoees
HO nop4Jup08aJl CTpyKTypbl (CKphITOKpHCTaJIJIHtIecKaR Macca, aa q,OHe 
KOTOpOH BhI.lI:eJIHlOTCH OTAeJIbHhle sepaa MHHepaJIOB). Texcrypa Mar· 
MaTHqeCKHX nopon npeHMYIUeCTBeHHO MaCCHBHaH. OCHOBHhIe nopono
06pa3ylOIUHe MHHepaJibI -MarM8THqeCKHX nopoa -'K8JIHeBbIe noaessre 
urrraru, nJIarHOKJIa3bl, Heq,eJIHH, KiBapl(,ITHpOKCeHbI, aM4JH60JIbI, CJIIO
,n;bI, OJIHBHH. B 3aIBHCHMOCTH OT nponearaoro conepzcaaaa 'B nopoaax 
noponocopasyiomae MHHepaJibI ,n;eJISlT 'Ha enaenue [casnne '10%). 
eropoctenennue (3-10) a.axueccopnae (pe,n;KHe,MeHee 3%). 

HaH60JIee pacnpocrpaaeaasre q,OPMbI 3aJIeraHHH HHTPY3HBHbIX no
pon - 6aTOJIHTbI, WTOKH, .JIa~KOJIHTbI, ,AaHKH, iKH.lIbI (pHC.' 23). Ba
T0-1UTbl- xynoaoocpaaaae TeJIa OrpOMHbfX paaaepos - 60JIee 
100 'K:M2• Illrosu HMelOT Ty ace q,OpMy, qTO H 6aTOJI.HThI, HO HX rrJIO
mans xeaee 100KM2• JlaICICOJlUTbt - MarMaTHQeCKHe TeJIa rpH6006., 
pasaof q,0PMhI, 06pa3ylOIUHecSI npa npoHHKHoBeHHH 'MarMbI B MeiK' ' 
nJI8CTOBble TpeIUHHbI H Bbl,n;aIBJIHBaHHH B'BepX BhlWeJIeiKaIl{HX naa
CTOB. MOIUHOCTb JIaKKOJIHTOB MOJKeT ,n;ocrHraTb 3000 M. Iiaaxu-« 
JIHHeHHoBhITHHyThIe 'BepTHKaJIbHbIeHJIH KpyTO na,n;aIOIIJ.He xaraara
QeCKHe TeJIa, otipaaoaaaumecs sa cser 3anOJIHeHHH MarMOR TpeIIJ.HH 
C OTHOCHTeJtbHO napaJIJIeJIbHblMH CTeHKaMH. MOIUHOCTb naex KOJIe6
JIeTCH OT MHJIJIHMeTpOB no HeCKOJIbKHX KHJIOMeTpOB. )[(UJlbt - reOJIO
raxecxae TeJIa,. CJIOiKeHHble rOpHhIMH noponaua, -SanOJIHHBWHiMH rpe
IUHHU. )l(HJIhI He BhI,n;eplKaHbl HH no ~OIUHOCTH, HH no npOCTH
paHHlO.. 
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.ll.JUI 3q,q,Y3HBHblX nopon xapaxrepaae q,OPMbI 3aJIeraHHH - 1I0TO
HH, KynOJIa, nOKpOBbI. flOTOKU - sacruanrae JIa,BOBhle pexn npOTH

~ 
JKeHHOCTblO no 80 KM. Kunosa - norpeoeaaue HJIH ccspeaeaaae xc
avca BYJIKaHOB. Bucora KyUOJIOB 01' COTeH no nepaax TblCHlJ MeTpOB. 
Iloepoeu -« nnameocpaaaue TeJIa, oepaaytouiaecs npa 3alIOJIHeHHH, 
.JIaBOll lIJIOma.n;ell 'B COTHH H ThlCHlJH xaanparasrx KHJIOMeTpOB. 

MaPMaTHlJeC'KHe noponsr ,KJIaCCHq,H~HPYIOToCH 1I0 XHMHlJeOKOMY H 
MHHepaJIbHoMy COCTa'BY. B OCHOBe XHMHlJeCKoji KJIaCCHq,HKa~HH JIe
)l{HT conepscaaae B noponax OKHCJIOB KpeMHHH. TIo npo~eHTHOMY 

conepacaamo 3TH X OKHCJIOB 'MarMaTHlJecKHe 1I0PO.n;bI .n;eJIHT aa KUC
Abte - Si02 - oOJIee 65%, cpeonue - 52-65, OCH08Hbte - 45-52 H 
YJlbTpaOcHo8Hbte - MeHee 45%. Iloponsr.: ooraThle' OKHCJIaMHKaJIHsI 
1f HaTpHH, aaasmator tuesounuuu. 

B!/HKaH 
/Ia~o~blii. nomo« 

- 0_-g_ 
0

0_ ° : go _-0 
0 

0 
0 _ - iiittK': 0- - -.' {CUlJllbI} 0- 0 0 - ':...-_0 _ooo_~ __ ~o~--

,-.::,:;",:" :.::: ··:·::··-:::·\:i~~·:~:~

'?!Jk?'~~..~.'!JaC7flOr/b---:e7KUllb~ 
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PHC. 23. <I>OPMbI 33J1er3HHSI M3rM3THQeCKHX rropon 

K H C JI hi e n 0 p 0 n bI. OHH llIHpOKO pacnpocrpaaeasr B aeMHOH 
xope, Ha TeppHTOpHH CCCP HX aaxoaa COCTaBJIHIOT OKOJIO 
47% scex MarMaTHlJeCKHX nopon, KHCJIble rroponu COCTOHT aa 
IIOJIeBhlX 1ll1IaTOB (70%), KBapua (25%) I CJIIO.n;,H porosoa oOMaH
KH (5%). 

HaHOOJIee pacnpocrpaaeaasrxa 1I0po.n;aMH KHCJIOrO COCTa'Ba HBJIH
IOTCH anrpysasaae 1I0PO..n;bI- epanuru. UBeT HX cserao-cepua, p030
Bhlll HJIH KpacHblH. TIo 'BHeiliHeMy BH.n;y 31'0 'MaCoCHBHhle noponu C MeJI
RO-, cpezrae- HJIH KpyuHo3epHHCTOH CTpyKTypOH. CBeTJIOOKpaIlleHHbIe 
rpaaaru, He conepacamae UBeTHhlX MHHepaJIOB, Ha3h1BaIOT aJlRCKUTa

MU. )l(HJIbHble rpaaaraae noponu C 3ep'Ha'MH paaaepox oOJIee 25 MM 
Ha3b1BaIOT neZMaTUTaMU. C nerMaTHTaMH OblBalOT CBH3aHbI Me .. 
CTOpO)l{,lleHHH CJIIO,lI. H py.n;HhlX nOJIe3HhlX acxonaexsrx (V, W, 
Mo, Sn H np.). Tpanaru saaeraior B q,opMe OaTOJIHTOB, IIITOKOB, 
.naex. 

C p e a H He II 0 P o n hi. TIo MHHepaJIbHoMy cocraay OHH. ncnpas
..n;eJIHIOTCH na ztae rpynnsr: zpynny OUOpUT08 U zpynny cueHUT08. 

~4 

Fpyrmacaeaaroa HMeeT MHOro oeutero C KHoCJIhlMH 1I0po.n;aMH. OTJIH
lJalOTCH OHH OTCyTc11BHeM xsapna H rroaanreaaax conepacaaaea PO
rOBOR OOMaHKH (no 20%). fJIa'BHhl:tdH MHHepaJIaMH rpymru HBJIHIOTCH 
nnaeuotouisu, sanueeue noneeue tunaru. H pOZ08aR o6MaHKa, BTO
pocreneameaa - cstooa, nupoxcenu, seapu. l1HTpy3H'BHble noponu 
STOll rpynna Ha3hlBalOTCH cueHUTaMU. K rpyrme CHeHHTOB ONl,OCHTCH 
OKOJIO 0,6% acex MarMaTHlJeOKHX nopon, UBeT 'HX TaKOH )l{e, KaK Ii 

rpaHHTOB, crpyxrypa MeJIKO-, cpezme- H KpylIH03epHHcTaH. TIo conep
)kaHHIO BTopOCTeneHHhlX MHHepaJIQIB CHeHHTbI ,ohlBalOT OHOTHTOBhlMlt 
H nHpOKceHOBhlMH. <l>opMa saaeraaaa CHeHHTOB - OaTOJIHTbI, mroxa, 
,llaHKIl. 

Ilopona rpynmr .n;HOpHTOB COCTOHT H3 nJIarHOKJIa30B (OKOJIO 
65%) H porosojl oOMaHKH (35%). Hs nropocrerreansrx MHHepaJIOB
npHcyTcTByIOT KaJIHeBblH nOJIeBOH umar, xsapn, CJIIO.n;a H naposceau. 
l1HTPY3H'BHhle nopo.n;bI 3TOH rpyn.nhl- .n;HOpHThI, 3q,q,Y3HBHhle - aH.n;e- . 
3HThI H nopipaparu. 

/l.UOPUTbt CBeTJIO-Ceporo HJIH seneaoaaro-ceporo naeravcrpyxrypa 
.teJIK03epHHcTaH. no conepxcaamo aropocreneaaux MHHepaJIOB .n;HO
,pHTbI Ob1'BaIOT 6UOTUT08blMU, xeapueeuuu 'H nuposcenoeuuu. Ilpa
CyTcTBHe B ,lI.HOpHTax xsapua HKaJIHeBOrO nOJIeBOrO umara COJIH)Ka
er nopony C rpa'HHTaMH, a nHpOKceHOB - C OCHOBHblMH noponaxa 
(ra66po) • .ll.HOpHTbI aaneraior :B q,opMe lllTOKOB, naex.: 

Aniiesuru ......;.. 3q,4JpHBHhle aHaJIOfH .n;HOpHTOB. UBeT TeMHo-cepbui 
.ll0 qepHOPO. no UBeTy OHH HHOfJI;a TPY'.n;HO OTJIHtIH<MbIOT OCHOBHbfX. 
8q,q,Y3H'8HhlX nopon-> 6a3aJIb'tOB. B 3THX CJIylJaHX npnceraior K' MHK
pOOKOnHlJeCKHM MeTo.n;aM onpeneneaaa, Crpyxrypa - C'KphlTO'KpHCTaJI
JIHlJeCKaH H noptpapoaaa, rexcrypa - nopacras. .ll.pooHHe no Boapa. 
CTy aH.n;e3HTbI C aeJIeHOBaTblMH OTTeHKaMH H HpKO IBblpa)l{eHHOH nop
q,HpOBOH CTpyKTypOH Ha3h1BaIOT noptpupurasui. Ilopqiapoaue aepaa 
npencrasaeau CBeTJIhlMH nJIarHOKJIaaaMH. <l>op'Ma 3aJIeraHHH aaaesa
TOB - nOTOKH, KynOJIa; -nopipaparoa - .n;aHKH. JI3KKOJIHTbI. 

a C HOB H.hI e no p o n hi. OHH TaK)I{e IIIHpOKO pacnpocrpaaeaa, 
CJIaralOT r JIyooKHe lJaCTH naa OKeaHOB H nexoropsre OKeaHHlJeCKHe 
OCTpO'Ba. B BH.n;e He60JIblllHX HH1'pyaHH ,BhlXO.n;HT aa nOBepXHOCTb sex
JIH. aCHOBHOH 'MHHepaJIbHhlH COCTa'B: nsaeuotouisu - 55%, nuposce
11.6t - 45%. Bropocreneaaue MHHepaJIhI npencraaneau 0/l.U8UHOM, po

Z080U o6MaHKou, 6UOTUTOM. I'JIyoHHHhle nopona OCHOBHoro COCTaBll' 
.Ha3h1BaIOT raoepo, H3JIHBiliHOCH - 6aaaJIbTa'MH, .n;Ha,6aaa-MH. 

Fa66po - reaao-cepae H.TJ.H aeaeaoaaro-cepue aarpyaaaaue nopo
.n;bI C cpezrne- HJIH xpynaoaepsncroa ICTpyKTypOH. no conepzcaamo 
aropocreneaasrx MHHepaJIOB ra6opo 6hlBaeT OJlU8UH08btM, 6UOTUTO
8btM. Passocra raoopo, COCTOHUI.He npeaxymecreeaao aa nJIarHOKJIa
aa - JIa,opa.n;opa, aaaaaaror natipadopuron. JIa6p0,lI.0pHThI- ueHHhIH 
OOJIHUOBOlJHhIH JrlaTepHaJI. 

Basansru cpena OCHOBHhlX nopon nOJIb3YlOTCH HaHOOJIbIIIHM pac
npocrpaaeaaea, UBeT HX reaao-cepua .n;o qepHoro. Crpyxrypa CKPhI
TOKpHCTaJIJIHlJeCKaH. Texcrypa MaCCHBHaH. Oopasyror 'MOmHble rroxpo
BhI rrJIOUI.a,lI.blO B .n;eCHTKH TbI'CHlJ xaanparaux KHJIOMeTpOB• .ll.peBHHe 
Oa3aJIbTOBhle nopona C 3eJIeHOBaTblMH OTTeHKa-MH aaauaaror otuuia
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~aMU. TIOpq>HpOBhIe BbI,lJ.eJIeHHH ,lJ.Ha6aaOB. 6b1BalOT npe,lJ.CTaBJIeHbI 

nJIarHOKJIaaaMH H' nHpOKCeHaiMH. ,UHa6aahI saaeraror ,B ctJOpMe naex 
H nJIaCTOBhIX HHTpy3HH. 

Y JI b T P a 0 C HOB H hI e n 0 p O.LJ. hI. BCTPetIaIOTCH aa nOBepXHOCT~ 
..,lJ.OBOJIbHO peJI.KO H 06paayIOT MaCCHBhI - He60JIbIUHe 6aTOJIHThI H llITO
KH. COCTOHT npeHMym.eCTBeHHO aa nHpOKceHOB H OJIHBHHa. KaK OJIR

BHH, TaK H napoxcea xoryr COCTaBJIHTb ,lJ.0 100% BceH MaCChI noponu. 
Bropocreneaaae MHHepaJIhI npe.ACT3BJIeHbI nJweUOICJW30M H poeoeoa 
-o6.lwnlCoa. HaH60JIbllIHM pacnpocrpaaenaex B seMHOH xope nOJIb

3YIOTCH HHTpyaHBHbIe YJIbTpaOCHOBHbIe noponu: ,lJ.YHHThI H nepano
~'HTbl. 

l!ynuT COCTOHT nOtITH u.eJIHiKOM aa OJIHBHHa. UBeT TeMHO-aeJIeHhIH
 

!~O nepacro. Crpyxrypa 'MeJIKO- H Cpe,lJ.He3epHHCTaH. ,UyHHT, conep

)Kam.HH napoxceaa, HaabIBaeTCH nepuOOTUTO.M.


ill e JI 0 tI H bI e no PO,lJ. sr. Pacnpocrpaaeau HeElHatIHTeJIbHO, aa 
uax npHXO,lJ.HTCH scero OKOJIO 1 % MarMaTHtIec~HX nopon. fJIaBHbIe· 

npe,lJ;cT3BHTeJIH m.eJIOtIHhIX nopon - H.efjJeAUH.OObLe CUeH.UTbL CBeTJIO

ceporo, posoaoro, aeJIeHOBa1'OrO ,lJ.0 tIepHOrO usera. Crpyxrypa paaao
3epHHcTaH. Texcrypa MaCCH'BHaH. 3aJIeraIOT iB ctJopMe 6aTOJIHTOB, 

lIITOKOB. -' 
OCa,Il.OllHble nopo,Il.bI'. 06paayIOTcH aa ocansoa, HaKanJIHBaIOTCH aa 

cyure H zrne OKeaHOB. l1cXQ)l.H~M Ma'IepHaJIOM ,lJ.JIH HX 06paaoBaHHH 

jlBJIHIOTCH np0,lJ.YKTbI paapyureaas ropusix nopon paanaxaoro npoac
xmK,neHHH (MarMaTHtIeCKHX, MeTaMopctJHllecKHx H paaee 06paaoBafl 

HbIX ocanouaax). OCa,lJ.KH 6bIBaK>T .MexaH.UtteCICUMU (06JIOMKH)' H xu

.MutteCICUMU. BOJIbllIYIO POJIb B 06paaoBaHHH Oca,lJ.KOB HrpaIOT OCTaTKH 

JKH'BOTHoro H paCTHTeJIbHOrO npOHCXmK,lJ.eHHH. I'JIaBHeHllIHe nopono
-o6paaylOm.HeMHHepaJIbI OCa;ll;OtIHbIX nopon -~Bapu., ,KaJIbu.HT, xao
.JIHHHT, onan, rune, CJIIO,lJ.a, peace rJIayKoHHT, MHHepaJIbI :>KeJIeaa H np, 
.coe,lJ.HHeHHH xceaeaa, 06yrJIHBllIHeCH paCTHTeJIbHbIe OC"TaTKH 'H user
HhIe MHHepaJIbI OKpallIi:IBaIOTFIOp0,lJ.hI B LKeJITbIH, 6ypbIH, posoasia, 
apacasra, 3eJIeHbIH, cepbIH, tIepHbIH H ztpyrae uaera. OCHoBHbIe ctJop
MbI sazreraaas oC'a,Il.OtIHbIX nopon - CJIOH (naacr), JIHHaa H npOCJIOH

xa, CAOa (nAaCT) 7"" nJIHToo6paaHoe TeJIO, Or,paHHtIeHHOe napannens
.HhIMH nJIOOKOCTHMH. JIunsa ~ He6oJIbllIOH nJIaCT, BhIKJIHHHBaIOm.HHCH 

1I0 KpaHM. IIpOCAOalCa - TOHKHH CJIOH, aaneraiouiaa IB TOJIm.e MOm.HhIX 

nJIaCTOB. Texcrypa oca,lJ.01JHhIX nopon 06hItIiHO CAOUCTaJl. C,tOU

,CTOCTb - tIepe,lJ.O'BaHHe TOHKHX CJIOeB noponu, OTJIHtIalOm.HXCH pasaos 
-eTpyKTYpOH, u.BeTOM, neTporpactJHtIecKHM COCT~BO'M. Ha crpyxryp HaH

60JIee pacnpocrpaaeau 06AOMOttH.bLe (nopona COCTOHT' as 06JIOMIWJ3), 

neAUTOBbLe (rJIHHOnO,lJ.06HbIe) H ICpUCTaAAutteClCu-aepH.UCTbte (COCTOH

~He H3 'KpHCTaJIJIHtIeCKHX aepeH) CTpyKTyphI. Oca,lJ.OtIHhIe ropHhIe no

4>0,lJ.bI no yCJIOBHHM 06paaOBaHHH ,lJ.eJIHTCH aa 06JIOMOtIHhIe, XH.MHtIe

,CKHe H 6HOXHMHtIecKHe. .' 
06 JI 0 M 0 tIH hI e no p on bI. B aaBHCHMOCTH OT BeJIHtIHHbI 06JIOM

:KOB OHH nO,lJ.paa,lJ.eJIHIOTCH aa rpy6006JIOMOtIHbIe - ..u.HaMeTp 06JIOMKOB 

.cBhIIiIe 1 MM, nectIaHbIe-(},05-1, nbIJIeBaThIe:-O,Q05-0,05 'H r JIHHH

crtse - He 60JIee 0,005 MM. 06JIOMKH B nopone IMoryt 6hITb- cuexea-
THpOBaHhI. 
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. fpy6006JIOMOtIHbIe noponu, HJIH ncerparsr, npencraaaeaa sanyaa

MH, raJIbKOH, rp3BHeM, KOHrJIOMepaTOM H 6peKtIHeH. BaAYH,bL - OKa

TaHHhIe 06JIOMKH TBep,lJ.bIX ropaax nopon ,lJ.HaMeTpOM OT 100·,lJ.0. il 
1~	 1000 MM, a HHOr,lJ.a H 60JIbllIe. BCTpetIaIOTCH B pairoaax ,lJ.eHTeJIbHO

CTH JIe.AHHKOB, na 6eperax MopeH H B ,lJ.OJIHHaX ropaux pex, Fanstca-« 
OKaTaHHbIe 06JIOMKH TBep,lJ.bIX ropnux nopon H MHHepaJIOB OT 10 ,lJ.0

tOo MM B nonepesaaxe. faJIetIHHKOBbIe OTJIOLKeHHH pacnpocrpaaeaa 
cpena npnopeacasrx 'MOpCKHX H npyrax ocanxoa. rpaouu- OKaTaH

HbIe 06JIOMKH MHHepaJIOB H ropaux rropon ,lJ.HaMe1'pOM OT 1 ,lJ.0 10 MM. 

Fpaaaaaue OTJIOLKeHHH BCTpellaIOTCH peace, tIeM rrecxaaae. BaJIyHbI, 

raasxa, rpasaa HCnOJIbaYIOTCH B CTpOHTeJIbCTBe KaK 6yTOBbIH xaxeas 
,H ,lJ.JIH npHrOTOBJIeHHH 6eTOHa. Cu.eMeHTHpOBaHHbIe rpaIBHHHo-ra.iIeIIHH

KOBbIe nopoasr Ha3bIBaIOT ICOH.eAOMepaTa.MU. OHH llIHpOKO. pacnpo
CTpaHeHbI cpena ,lJ.peBHHX MOpCKHX OTJIOLKeHHH. B KOHrJIOMepaTax 

BCTpeqaIOTCH npOMhIllIJIeHHbIeI;<OHu.eHTpau.HH '30JIOTa H ypaaa. Cue
MeHTHpOBaHHbIe HeOKaTaHHbIe 06JIOMKH oopasyror 6peKttUIO. Oc060ro 

BHHMaHHH aaCJIyLKHBaIO'T pynaue 6peK'lHH, B uexeare KOTOpbIX He

peJ(KO npHcyTcTByIOT npOMbIllIJIeHHbIe CKonJIeHHH PY,lJ. xena, cBHHI~a, 

u.HHKa H npyrax MeTaJIJIOB. 

Ilecsanue nopoiiu, HJIH nCa.MMUTbL. BKJIIOtIaIOT necxa H necsaaaxa. 
Ilecxu - :pbIXJIhIe noponu, COcToHm.He aa 06JIOMKOB rsepnsrx MHHepa

JIOB, npeHMym.eC1'BeHHO 'KJBapu.a. B necxax IBlCTpeIIaIOTcH paamrmue 
MHHepaJIbHbIe npaaeca, no KOTOpbIM 'Bhf,lJ.eJIHIOT paaHoBH,lJ.HOCTH ne
CKOB. neCKH 6bI,BaIOT eAUH.UCTbLMU, xaptionarnuuu, CAIOOUCTbLMU, 
eAaYICOH.UTOObLMU, OOlCeAe3H.enH.bLMU H T. ,lJ.. ECJIH' neCKH COCTOHT He

KJIIOIIHTeJIbHO as xaapua, HX H3abIJBalOT 1C6apUreObLMU. UBeT neCKOB' 

6hIBaeT 6eJIbIM, :>KeJIThIM, 6yphIM, KpaCHbIM, aeJIeHbI-M, reaao-cepsrx, 
IIepHbIM. Crpyxrypa B aaBHCHMOCTH 01' KpyUHOCTH H nonoopa sepea 
6bIBaeT paOH.OMepH.O-aepH.UCTOU, paaH.03epnUCTOU, ICpynno-, cpeiine H 

MeAIC03epH.UCTOU. Texcrypa npeHMym.eC1'BeHHO CAOUCTaJl. B necxax 
BCTpeIIaIOTCH MecTop0)l{,lJ.eHHH aOJIOTa, rtnaTHHbI, aJI!MaaOB H ,lJ.pyrHx 

nO"'1eaHbIX HCIwnaeMbIX. TIecKH llIHpOKO HCnOJIbaYIOTCH ,lJ.JIH npoasaon
CTBa CTeKJIa, CHJIHKaTHOro 'KHpnHIIa, B 'KaIIeCTBe CTpOHTeJIbHOrO MaTe

paana. Cu.eMeHTHpOBaHHbIe neCKH HaabIJBaI01'CH necsanuxauu. TIo 

MHHepaJIbHoMy COCTa-BY H ,eOCTaBy uexenra 'IIe,CIIaHHKH 6blBaIOT 1C6ap

UreObLMU, eAUH.UCTbLMU, lCap6oH.aTH.bLMU, eunC06bLMU, OICeAe3UCTbLMU, 

ICpeM.H.UCTbLMU H ,lJ.p. UBeT, crpyxrypa H ctJop'Ma aaaeraaaa neCIIaHH

KOB TaKHe LKe, KaK y neCKOB. B COCTaBe uexeara HHOr,lJ.a npacyrcr
BYIOT pYJ(HbIe MHHepaJIbI. I1x HcnOJIb3YIOT 'Ka'K PY,lJ.Y. TIeCtIaHHKH He

nOJIbaYIOTcH B cTpOHTeJIbCTBe IKaK 6yTOBbIH KaMeHb H ,lJ.JIH HarOTOBJIe

HHH uteoeaxa. 
Iluneearue nopoou, HJIH aneepuru, BKJIIOllaIOT aJIeBpHTbI H 

aJIeBpOJIHTbI. IfAeopuTbL - phIXJIbIe nopoaa, COCTOHm.He as 'MeJIbIIaH

llIHH sepea I~Bapu.a, nOJIeBOrO umara, CJIIO,lJ.hI, rJIayKoHHTa. TIJIOTHbIe 

cu.eMeHTHpoB3HHbIe aJIt~BpHTbI HaahIBaIOT aAe6pOAUTa.MU. UBeTHx ae

.JIeHOBaTo-ce:phIH, xpacnoaaruji H 

rJIHHHCTOe Bem.eCTBO, Kap60HaTbI, 

raIOT aJIeBpHThI IB BH,lJ.e npOCJIOeB 

TeJIbCTBe. 

1-1173 

np, UeMeHTOM ,lJ.JIH HHX CJIy:>KaT 

OKHCJIhI xceneaa H 'KpeMHHH. 3aJIe

H nJIaCTOB. TIpuMeHHIOTcH B CTpOH
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r .Il.UHUCTble nopoo« llIHpOKO pacnpocrpaaeau cpena oca.n:OlJ'HbIX 
ilOPOJl. H COCTaBJUllOT 50-60% HX 06'beMa. K HHM OTHOCSlTCSI ZAUHbl. 
OHH COCTOSIT H3 KaOJIHHHTa H npyrax r JIHHH<CTbIX MHHepaJIOB. M.HHe
p8JIhHble npH<MeCH (OKHCJIbl' LKeJI£3a, 06yrJIHBWHeCSI pacrarexeaue 
OCTa1\KH) oKpalllHBalOT r JIHHbI B LKeJITblA, 6ypblA, KP8CHblH, 3eJIeHblH, 
rexao-cepuf H lJepHbIH UBeTa, BOBJIaLKHOM 'COCTOSlHHH rJIHHbI nna
CTHlJHbl. DPH 06LKHre TepSiIOT nJIaCTHtIHOCTb H cneKalOTCSI B KaMeHH
CTylO ·Maccy. 3aJIeralOT BBH,ne nJIaCTOB; JIHH3, npOCJIOeK. DpHMeHHIOT
CSI ,nJISI npoasaoncrsa <papqJOpa, <paSlHca, KepaMHlJeCKHX H3.n:eJIHH, 
HCnOJIb3YlOTCSI ,nJISI npoaseoncrsa oraeynopaoro 'KHpnHlJa (rexnepa
rypa nJIa;BJIeHHSI no 1780°C). . 

X H M H lJ e C K He H 6 H 0 X H M H lJ e C K Hen 0 p o n bl. 06pa3Y
IOTCSI B aonoexax npa XHMHtI£C'KOM ocaxcneaaa 'MHHepaJIbHbIX Be
I.I.I.ec'IlB H3 HCTHHHbIX H KOJIJIOH,nHbIX paCTBopOB. B OCa}K,neHHH nepeztxo 
npHHHMalOT YlJaCTHe MHKpoopraHH3MbI. B TaKHX cayxaax noponu aa
ausaiof 6UoxuMUt{.ecKuMu. HaH60JIee pacnpocTpaHeHHbIMH. XHMHlJeCKH
MH noponaxa SlBJISIIOTCSI 'COJIH, <pOC<pOpHTbI, Kap60HaTHbIe H Kpe'MHH

crsre noponu, 
GOAU - 'OTJIOLKeHHSI ICOJIeHbIX osep HJIH aarya, paCnOJIOLKeHHbIX 

B YCJIOBHSlX cyxoro H LKapKoro 'KJIH<MaTa. K 'HHM OTHOCSIT KaMe'HHY40 
COAb, CUAbBUHUT (nopona, COCTOSlI.I.I.aSl H3 CHJIbBHHa H raJIHTa), eunc, 
aJUUapUT. 3aJIeralOT' 3TH noponu B 'BH,ne n.naCTOB HJIH JIHH3, lJaCTO 
nepeCJIaHIBalOI.I.I.HXCSI ,npyrc ztpyrcx. Crpyxrypa 60JIbllIeH sacrsio 

KpUCTaAAUt{.eCKU-3epHUCTaJl. 

epOC¢OPUTbl- ranasaue npe,nCTaBHTeJIH '6HOXHiMHlJeCKHX nopon, 
3TO neClJaHO-rJIHHHCTbIe HJIH rJIHHHCTo-Kap60HaTl;lble noponsr, cuexen
THpOBaHHble <poc<paTHbIM ueMeHTOM. ·CJIO}KeHHe· HX 3epHUCToe, 'JICeABa

KOBO~KOHKpettUOHHoe HJIH nAOTHOe OaHOpOaHoe. B COCTaBe <pOC<P0PH
TOO B'CTpelJalOTCSI 3y6bl aKyJI,co,nep}KaI.I.I.He no 65% <poc<paTa xans
UHSI. Oxpaoxa <pOC<pOpHTOB cepas, 6ypaSi HJIH xepaaa. 3aJIeralOT 
B <popMe UpOCJIOHKOB H nJIaCfOB. DpHMeHSIIOTcSI ,nJUI nponssoncraa 

CeJIbCKOX03S1HcTBeHHblx y,n06peHHH. 
BOKCUTbl o6pa3YlOTcSI B 06JI8CTH }KapKOrO H BJIa}KHOrO KJIHMaTa 

npn XHMHlJeCKOM pa3JIO)l{eHHH noxeaonmaroaax ropaux nopon, UBeT 
CBeTJIO-CepbIH, 'KpacHblH, 6ypblH. nepeoTJIOLF;eHHbIe 60~CHTbl 6blaalOT 
osepuoro HJIH MopcKoro npOHCXO}K,neHHSI. Do CJIOLKeHHIO 3TO PbIXJIble 
nopacrue HJIH lIJIOTHbleC OOJIHTOBOH CTpyKTypOH nopoasr. DpHMeHSI

IOTCSI ,nJISInpOH3Bo,nCTBa aJIIOMHHHSI. 
Kaptionamu« U spesuucrue nopOabl- H3BeCTHSliKH, ,nOJIOMHTbI, 

MepreJIb, 'MeJI, ,nHaTOMHTbl, SllllMa. Kapecaaraue noponu 06pa3ylOTcSI 
B pe3YJIbTaTe XHMHlJeCKOrO ocaLK,neHHSI yrJIeKHCJIOrO KaJIbUHSI H Mar
HHSI H3 HCTHH'HblX pacrsopoa B osepax H MOpSlX, a 'iaKLKe H3 CKeJIeT

nux OCTaTKOO opraaasxoa, 
H3(JecTHRKu -no 'BHeIllHeMY nany nJIOTHble HJIH nopacrue nopo

,nbl CBeTJIO-Ceporo I.I:BeTa, aaorna oxpaureau ,npHMeCSIMIt B CBeTJIO
LKeJITblH, cepua, resmo-cepua HJIH ztpyrof 1JJBeT. OHH 6blBalOT opra
HHqeOKOrO H xaxasecxoro npoacxozcneaaa. B 38BHCHMOCTH OT opra
HH3MOB, paxosaau KOTOpbIX CJIaralOT H3BeCTHSliKH, nOCJIe,nHHe non-

pa3,neJISIIOTCSI aa xopassoeue, ¢opaMuHug;epoBble H T. n. OHa 3aJIe
.raior B BH,ne nJIaCTOB HJIH JIHH3. DpH'MeHSIIOTcSI B xasecrne $JIIOCOB 
8 MeTOl.JIJIyprHH, ~JISI nOJIyqeHHSI H3IBeCTH, uesreara. 

J],OAOMUTbl COCTOSIT H3 IMHHepaJIa roro LKe Ha3BaHHH. 3aJIeralOT 
B <popMe nJIa'CTOB H JIHH3. Oseas nOXOLKH na H3BeeTHSlKH, OT KOTOpblX 
OTJIHlJalOTCSI 60JtbWOH nopHCTOCTblO, pea'KUHeA C HCl (pearapyior 
C KHCJIOTOH B nopourxe). DpHMeHSIIOTCH B MeTaJIJIyprHH, npa npOH3
BO,ZJ;CTBe uexeura. 

MeA - 6eJIaSi 3eMJIffCTaSi nopacras nopona, COCTOHT H3H3BecTKO
BbIX CKOpJIynoK MOP~KHX BO.n:opOCJIeH IKOKKOJIHT0tPoPH,n H IMeJI'KHX pa
KOBHIlOK <popaMHHH<pep. B COCT8Be MeJIa aspenxa BCTpeQ810TCSI xpyn
asre paKOBH'HbI MOJIJIIOCKOB, MOpCKHX e}KeH H npyrax opraiHH3MOB. 
MeJI npHMeHSleTCSI ,nJISI H3rOTOBJIeHHSI H3BeeTH, uexeara, KaK n06eJIolJ
HbIH MaTepHaJI. . 

Mepeen» - cxeurauaaa no vcocraey aropona. COCTOHT' H3 ~eJI'KO~ 
sepaacroro 'KaJIbUHTa H rJIHHOCTOro xarepaaaa. Pacnpeneaeaae CO
CTaBHbIX sacrea B noponepaaaoaepaoe. Do aaetuaexy sany 3TO MSlr
xaa, pe'>Ke rsepnas KaMHeBH)I;HaSi nopona, oxpameeaaa 'B 6eJIliH, LKeJI
roaaro-cepus HJIH ae-

JIeHOBaTo-cepbIH. UBeT.
 

. npHMeHSleTcSI ,nJISI H3

rOTOBJIeaHSI uexeara. 

Kpeuaacrsre nopo
,nbI COCTOSIT H3 KpeMHII
CTblX paKoBHH, cxener
HblXOCTaTKOB H xexo
renaoro KpeMHe3eM8. 
OCHoBHble MHHepaJIbI 
KpeMHHCTbIX nopo.n: 
onan H xanueoon. 

Iiuarouuru nopo-« 

,nbl, COCTOSlIIJ.He H3 MHK
pOCKOnHlJeCKH MeJIKHX 
,nHaTOMOBbIX BO,nOPOC-
JIeH (pHC. 24). UBeT no
PO,nbI 6eJIblH, CJI02KeHIlC 
3eMJIHCToe. Oseas Bbl
COKaSi nopncrocrs ne
naer nopony HaCTOJIbKO' 
JIerKOH, tITO OHa nnaaa- PHC. 24. ,UHaToMHT non MHKpocKonoM 

er B Bone. JI.HaToMHTbI 
npHMeHSIIOTCSI B xasre-
CTBe HanOJIHHTeJIeH H nOJIHpOBOQHOrO xarepaaaa. 

fltuua COCTOHT H3 xannencaavxaapua, pence onana. B KaQeCTBe 
npH'Mecelt B HeR IBCTpeqalOTCSI ,coe,nHHeHHSI }KeJIe3a, XJIOpHT H opra
HHlJeCKOe BeI.I.I.ecTBo. DpHMeCH oxpauraaaror SliIlIMbl B 6ypbr.H, KpaCHblH, 

3e.leHblR H rexao-cepsrf UBeTa. Texcrypa SlIllM pasaooepaaaa. HaH

60,'lee pacnpocrpaaems nOJIOClJaTble, nSlTHHCTble H ysopsarue TeK
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crypu, 51IIIMa npHMeHHeTCH KaK .neKOpaTHBHbIii H 06JIHUOBOtIHblH xa
MeHb. 

MeTaMopcIJH'IeCKHe nopoau. OHH 06pa3y1OTCH' B rJIy60KHX 30Hax 
3eMHOH xopu aa CtIeT H3MeHeHHH ocano-raux H IMafMaTHtIeCKHX no
pen, n03TOMY HX .neJIHT na nep8UIlHooca8ollHble H nep8UIlHOMaZJ1W1 U

«ecxue. I'naansre 'MHHepaJIbI iMeT8Mop<l>HtIeCKHX nopon - «eapu, CAIO
8bl, snuoor, XAOpUT, epanaru, nOAe80U tunar, nupoxcenu, KaAbt{UT 
H np. CTpyKTypbl MeTaMop<l>HtIeOKHX nopo.nqalCTHtfHO YHaCJIe.nYIOTCSI 
OT TIepBHqHblX nopon . H HrBJIHIOTCH peAUKT08blMU (OCTa TOtI'HblMH) • 
DOJIbIIIHHCTBO crpyxryp B03HH'KaeT 'B npouecce MeTaMop<l>H3Ma H 
HBJIHeTCH THnHqHO MeTaMop<l>HtIeC,KHM. ,UJIH 'HHX xapaxrepna tIemyH
tIaTOCTb, BOJIOKHHCTOCTb, 'CKpblTOKpUCTaJIJIHtIHOCTb. 113 rexcryp pac
npocrpaaeau MaCCU8HaR, 2HeUC08u8HaR H CAaHt{e8aTaR. MaCCHIBHaR 
rexcrypa xapaxrepasyerca O.nHOPOJJiHblM CTpOelHHeM aoponu, I'HeHCO
BHJI;HaH - 06yCJIOBJIeHa napaJIJIeJIbHO-JIHHeHHblM pacnOJIO)KeHHeM se
pen MHHepaJIOB (CJIaHueBaTaH -rexcrypa. H np.). <l>OPMbI 3aJIeraHIUl 
MeTaMop<l>HqeCKHX nopon 06b1tIHO cOOTBeTcTBylOT <l>OPM8M 3aJIeraHHR 
ocanoxaux H MarMaTHtIeci<Hx nopon, HaH60JIee H3BeCTHble MeTa .. 
MopqlHtIeCKHe IIOPO.nbI - CKapHbI,' CJIaHUbI, KBapUHTbI, xpauop, 
rHeiicbI. 

Cxapnu '06pa3ylOTcH na 'KOHTaKTe KH<;JIblX H cpenaax HHTPY3HH . 
C XHMHtIeCKH aKTH'BHbIMH BMeII.I.alOII.I.H'MH noponaxa: Kap60HaTHblMH 
oca.nOtIHblMH H nOJIeiBOIIIIIaToBblMH MarMaTHtIeCKHMH. B npouecce cxap
Ho06pa30BalIHH ,BO BMeII.I.alOII.I.'lIX noponax B03HHKalOT pa3JIHtIHble MH
aepansnsre. aOCOUHaUHH H3KaJIbUHTa, xaapua, XJIOpHTa, 3IIH.nOTa, rpa
iIHTOB, nHpOKceHOB, aM<l>H60JIOB, H3 pynasrx - MarHeTHTa, XaJIbKO
rmpara, IIHpHTa, raJIeHHTa, 30JIOTa H np. CKapHbI IIpHBJIeKalOT BHHMa
HHe reOJIOrOB IIPOMblllIJIeHHbIMH KOHueHTpaUHHMH )KeJIe3a, Me.nli. 

CBHHua, UHHKa, 30JIOTa, sonstppaaa H .np. 
CAaHt{bl- nopcnsr rpa3JIH'tIHOrO MHHepaJIbHOrO COCTaBa, otipasyio

II.I.HeCHnpH MeTaMop<l>H8Me KaK ocanoxaux, TaK H MarMaTHtIeOKHX 
ropastx IIOpO.n. PacrnpOClfpa'HeHbI CJIIOJ(HHble CJIaHUbI, COCTOHII.I.He H3 
sepea xnapua H CJIIO.nbl. ECJIH IB cOCTaBe cnaauea npeorinanaer MyCKO
BHT, HX Ha3b1BaIOT MYCK08UT08bLMU, 6H:OTHT - 6UOTUT08blMU. TaAbKO
eue csanuu 06pa3ylOTcH npa MeTaMop<l>H3Me YJIbTpaOCHOBHblX Mar
MaTH:qeCKHX nopon. COCTOHT OHH H3 TaJIl>Ka, xaapua. UBeT )KeJITblH. 
3eJIeHOBaTo-cepblH, 3eJIeHblH. qHCTble TaJIbKOBble CJIaHUbI npHMeHH
IOTCH B xanecree cupsa .nJIH npOH3Bo.nCTBa oraeynopos. XAOpUT08ble 
CAaHt{bl- seneaue no TeMHO.3eJIeHbIX cnaaueeue noponu, COCTOHII.I.He 
npCUMYII.I.eCTBeHHO H3 XJIOpHTa' H xaapua. 06pa3ylOTcH npa MeTaMOp

<l>H3Me OCHOBHblX 'Mar,MaTHtIeCKHX nopon. 

K8apt{UTbl- MaCCHBHble KpHCTaJIJIHtIecKHe noponu, COCTOHII.I.He H3 
xsapua. 06pa3ylOTcH npn MeT8Mop<l>H3Me ~Bap'ueBblX necxos H rrec-. 
tIaHHKOB. 1!JHCTble 1ffiapUHTbI 6eJIoro UBeTa, ,co.nep:>KaII.I.He IIpHMecH
p030B~ro, 'KpaCHOFO, ceporo ao rexno-ceporo. Oc060e MecTO cpena 
pa3HOBH.nHOCTeH 3aHHMaIOT oceneeucrue «eapuuru, cOCTOHII.I.He H3 
TOHKHX IIpOCJIOHKOB xaapua H :>KeJIe30py.nHblX MHHepaJIOB - MarHeTH
ra, reuartn-a, :>KeJIe3HOH CJIIO.nKH. UBeT nopon 'tIepHblH, KpaCHOBaTblH. 
TeMHo-cepblH no xepaoro. )l(eJIe3HCTble K'Bap,UHTli pacnpOCTpaHeHbI 
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B CCCP, IB CKaH.nHHa'BHH, Kaaane H .np. OHH HCnOJIb3YlOTCH B xane
CTBe py.n; aa :>KeJIe3o. 

Mpa},J-op- IIOJIHOKpHCTaJIJIHtIeOKaH rropona, cOCTOHII.I.aH H3 KaJIb
UHTa H peace .nOJIOMHTa. MpaMOp oopasyercs nyTeM nepeKpHCTaJI.71H
3aUHH Kap60HaTHblX nopon, H3BeCTlHHKOB H JI;OJIOMHTOB. OpHMeCH OKHC
JIOB :m:eJIe3a. yrJIHCTOrO H .npyrHXBeII.I.eCTB OKpaIIIHrBalOT 06bI'lHO 
6eJIblH Mpa'MOp B )KeJITblH, xpacaua, rexao-cepsta H .apyrne usera. 
MpaMOp H3BecTeH K8K 06JIHUOBOtIHblH: xaxeas. I1cnOJIb3yeTcH .nJISI 
CKyJIbiiTypHblX pa60T. . • . 

Fneacu>- noponu .nOBOJIbHO CJIO)KHOrO MHHepaJIbHOrO COCTaBa, 
06pa3ylOTcH aa CtIeT 'MeTaMop<l>H3Ma K8K MarMaTHtIeCKHX, TaK H oca
.nOtfHblX nopon, Oep'BHtIHOMarMaTHtIeCKHe rHeH·CbI Ha3hl'BaIOTCH OpTO
eneucanu, a nepaasaoocanonaue - napaeneacanu. I'naaaue nopono
06pa3ylOII.I.He MHHepaJIbI rHeHCOB - nonesue uma-rsr, 'KBapu, CJIIO.na. 
BTopOCTeIIeHHble MHHepaJIbI - rpaaaru, napoxcensr, pOTOBaH 06MaH
xa H np, CTpyKTypa rHeHCOB - nOJIHOKpHCTaJIJIHqeOKaH, Me.nK03epHH
CTaH, KpyIIH03epHHCTaSi H nop<l>H'pOBHAHaH, TeKCT¥pa - rHeHCOBH.nHaH. 

rnaBa X 
KPATlKHE CBE,D,EHHjI 1013 HCTOPJ.1H 
PA3IMJ1HjI 3EMHOI'I KOPbl • 

I1CTOpHH pa3BHTHH 3eMHOH xopu HaC'tIHTbIBaeT OKOJIO 3,5-4 MJIP.n. 
JIeT. 3'1'0 BpeMH B )KH3HH 3eMJIH Ha'3bllBaIOT' eeo.noeuuecsuu. reOJIOrH
xecxoe 'BpeMH OIIpe,n;eJIHIOT C nOMOII.I.blO ropaxx nopon, CJIaralOII.I.HX 
3eMHble CJIOH. l(a:>K.noMy CJIOIO 'COOTBeTc11ByeT onpeaeaeaaua OTpe30'K 
BpeMeHH, B TetIeHHe xoroporo IIIJIO ero 06pa30BaHHe, n03TOMY .nJIH· 
TeJIbHOCTb HCTOpH'H pa3BHTHH 3eMHOH xopu COOTiBeTC"PByeT lCyMMe ape
MeHH, 3aTpatIeHHOrO na oopaaoeaaae BceH TOJIII.I.H CJIOeB, CJIaralOII.I.HX 

3eMHylO 'KOPY. 
B03paCT ropaux nopon. OyTH yCTaHOBJIeHHH B03pacT8 ropaux 

nopon pa3JIHtIHbI. BHatIaJIe B npaKTHKY BOlliJIH MeTo.nbl· onpeneneaaa 
nptuinuscennoeo, HJIH 'omocuressnoeo, 803paCTa, KOroPblH JIHllib <l>HK
cHpyeT nOCJIe.nOBaTeJIl>HOCTb 06pa30BaHHH rOpHblXTIOpO.n OTHOCHTeJIb
HO npyr npyra. 003)Ke CTaJIH nOJIb30Ba'TbCH ueroiiasu: a6coA1OTHOZO 
AeTOCIlUCAeHUR, n03BOJIHIOII.I.HMH onpenensrs .nJIHTeJIbHOCTb <l>OpMHpO

BaHHH I10PHblX nopon BO 'BpeMeHH. 
M3 MeTo.nOB onpe.neJIeHHH OTHOCHTeJIbHOrO B03paCTa H3BeCTHOCTbIO 

nO.ilb3YIOTCH crparurparpasecxaa, nerporparpauecxaf H naJIeOHTOJIOrH
qeCKHH xeronu. Ctparuepadrusecxuii MeTo8 OCHOBaH aa H3yqeHHH 

IIOJIO:>KeHHH 'CJIOeB ropaux nopozt B· 3eMHOH xope. CJIOH, xoropsre no ' 
npocrpaacreeaaoay nOJIO:>KeHHIO aaneraror 'Bblilie paccxarpaaaexsrx, 
CtIHTalOTCH no 'BpeMeHH 06pa30BaHHH 60JIee 'MOJIO)J.bIMH. qeM noncra
JIalOII.I.He H'X noponu. netpoeptubusecxuu MeT080M peuraercs 'BOilpOC 
o B03paCTe nyreu conOCTaB;IeHHH 'MHHepaJIbHOrO COCT8IBa, 06JIlfKa H 
yCJIOBHH 06pa30BaHHH nopon, BblXO.nbl KOTOpblX IIpOCTD8HCTBeHHO 
y.naJIeHbI npyr 0'1' npyra. CXO.nCl1BO Me:>K.ny noponaxa naer nOBO,n; CtIH~ 
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TaTb HX OAHOBOSpaCTHbIMH. HaH60JIee mHpOKO npHMeHHeTCSI B reo
J10rHtIeCKOH npaKTHKe IJaAeOHTOA02UllecICUU MeTOO, oCHOBaHHbIH aa 
H3ytIeHHH HCKonaeMbIX OCTaTKOB BbIMepmHX opraHH3MOB. YcTa.HOBJIe

HO, uanpaaep, tITO B pa3HOB03paCTHbIX CJIOHX ~a.lJ.OtIHbIX ropasrx no
pOA BCTpetIalOTCH paaaue 'KOM'nJIeKCbl OCTaTKOB opraHH3MOB, xapas

,'epH3YlOmHe pa3BHTHe )l{H'BOTHOrO H paCTHTeJIbHOrO i~fHpa 3eMJIH B TY 
HJIH HHylO reOJIOrH'tIecKylO snoxy. ConOCT8BJIeHHe '3THX OCTaTKOB ziaer 

'B03MO)l{HOCTbCY.lJ.HTb 06 oTHOCHTeJIbHOM 'B03pacTe ropaux nopon H 
.cOCTaBHTb npeACTaBJIeHHe 0 3BOJIlOUHH OpraHHtIeCKOrO MHpa 3eMJIH. 
MeTO.lJ.aMH OTHocHTeJIbHorO B03pacTa 'nOJIb3YlOTCH 06bItIHO B KoMnJIeK

tI HbIX, 
ce AJIH yCTaHOBJIeHHH nOCJIe.D.OBaTeJIbHOCTH 06pa30B,fIHHH oca.lJ.O

MeTaMop<l>HtIeCKHX 1M HeKoTopbIX MarMaTHtIeCKIfX nopon. 
MeTOo a6coAIOTHOZO AeTOCllUCAeHUIl B03pacTa ropHblx nopon 

OCHOBaH na HCnOJIb30BaHHH H30TonOB XHMHtIeCKHX3~eMeHToB.Haoraa 
. .lJ.JIH 60JIee TOtIHOrO onpe)l,eJIeHHH B03pa'cTa HCnOJIb3YlOTCKOpOCTb aa

KOnJIeHHH OCa.lJ.Ka. Ta'K H3ytIeHHe npoueccos ocaAKOHaKOnJIeHHH 
B 'AeJIbTe HHJIa nOKa3aJIO, tITO .lJ.OHHbIe ,0ca.lJ.KH HaKanJIH'BalOTCH anecs 

"COCKOPOCThlO 1,5 MIM!rOlJ,. CJIe.u.oB~TeJII,HO,BCH TOJIma petIHblX OTJIO
)l{eHHH B 06JIaCTH YCTbH HaKOnHJIaCb aa 12-13 TbIC. JIeT. AHaJIOrHtIHO 
6bIJI pemea sonpoc 0 eospacre JIe.lJ.HHKOBbIX OTJIO)l{eHHH non JIeHHH
rpaJI.OM. Jlentosnue ZAUHbL, KOTOpbIMH npe,lI;CTalBJIeHbI '3TH OTJIO)l{eHHH, 
C.TJO)l{eHbI H3 MHO)l{eCTBa ICJIOHKOB rJIHHbI H TOHKoro necxa. YCTaHOB
JIeHO, tITO 'Ka)l{.lJ.aH 'napa TaKHX CJIOHKOB HaKanJIHBaJIaCb B JIe.lJ.HHKO
BOM03epe B 'fetIeHHe rozta. nO.lJ.CtIiHTa'B 06meeKOJIHtIeCTBOCJIOHKOB, 

yCTaHOBHl1H, tITO HX IB03pacT 16,5 TbIC. JIeT. 
'Jf30TOnHbLu MeTOo,. BOme.lJ.llIHH B nOBce.lJ.HeBHYlO reOJIOrHtIecKylO 

npaKTHKY, OCHOBaH aa noncxere BpeMeHH pacnaAa pa.lJ.HOaKTHBHblX 
3JIeMeHTOB, cOAep)l{amHXCH 8 noponax. Pa.lJ.HOaKTHBHbIe 3JIeMeHTbI, 
nonasmae B nopony npa ee 06pa30BaHHH, nO,lI;BepralOTCH caMonpOH3' 
BOJIbHOMY pacnany, B npouecce xoroporo 06pa3ylOTcH xasecrseaao 
HOBbIe XHMHtIeCKHe 3JIeMeHTbI 'C 60JIee YCTOHtIHiBOH CTpyKTYPOH: H30
Ton ypana 238U '~J>eBpamae'J1CH B OBHHeu 206Pb, TOPHH 232 Th
B 208 87Rb - B CTpOHUHH 87Sr, KaJIHH 4°K - B KaJIbUHHPb, Py6H.lJ.HH 
40Ca H aproH 40Ar, yrnepon 14C - B a30T 14N. BpeMH nOJIypacna.lJ.

a 
9 

y 3THX 3JIeMeHTOB paaaoe. Y 238U 4,53.109 JIeT, 232Th -13,9.10 , 
40K -1,3.109, 14C _ 5750 JIeT. B HaCTOHmee . BpeMH pa3pa60TaHbI 

H npHMeHHlOTcHB npaxruxe C8UHt{o8o-ypaHo-Topue8bLu, CTpoHt{ue8bLu, 
IWAut1-apZOHo8bLU, paouoyzAepooHblu neroii«. )J.JIH onpeAeJIeHHH B03
pacra nOp0JI.bI CBHHUoBo-ypaHOBbIM MeTOAOM 'BHatIaJIe BbIHBJIHlOl 
B HeH cO.lJ.epiKaHHe ypaaa H npO.lJ.yKTOB ero pacnana (CBHHua H re

JIHH). nOJIytIeHHble .lJ.aHHble nO,lI;CTa'BJIHlOT B <l>OpMyJIy 

A n
m7,4.10- 9 , 

rne A _ B03paCT nopona B ronax, m - CO.lJ.epiKaHHe 'B nopone ypaaa 
B rpaMMax; n - cO.lJ.ep)l{aHHe CBHHua B rp,aMMax. T,oT HJIH H'HOH Me
TO.lJ. naer B03MOiKHOCTb BbIHCHHTb B03paCT B onpe.u.eJIeHHOM HHTepBaJIe 
BpeMeHH: pa.lJ.HoyrJIepOAHbI.H MeTO.lJ. ---' 2-6 TblC. JIeT, KaJIHH-aproHo
BblH _ 60JIee 100TbIC. JIeT, CTpOHUHeBbIH - 5 MJIH. JIeT, CBHHUoBo-ypa
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HOBbIH - 30 MJIH. JIeT H 60JIee. Ilpaxeaeaae roro HJIH HUOro MeTO.lJ.3 
3aBHCHT OT nOCTaBJIeHHbIX aaaas. Pa.lJ.HoyrJIep0.lJ.HbIM MeTO.lJ.OM nOJIb
3YlOTCH .lJ.JIH onpeneneaaa B03paCTa apXeOJIOrHtIecKHx HaXO.lJ.OK. )J.JISJ 
ropaux nopon HaH60JIee ynorpeoarexea KaJIHH-aproHoBbIH MeTO.lJ.,· 
npe.lJ.JIOiKeHHbIH B 1942 r. COBeTCKHM ytIeHbIM 3. K. I'epnaarox. Ilpa
MeHeHHe H30TOftHbIX MeTOAOB nOKa3aJIO, tITO B03paCT HaH60JIee npes
HHX nopon UeHJIOHa - 540 MJIH. JIeT. HaH6o.hee.lJ.peBHHe noponu 06· 
napyaceaae AHTap'KTHAe. Hx B03pacT OKOJIO 4 MJIPA. JIeT. KaJIHH· 
aprouosax MeTO.lJ.OM YCTa'HOBJIeH B03pacT pana ropaux paHOHOB. TaK" 
B03p'aCT CKJIa.lJ.tIaTbIX coopyzceaaa KaJIH<I>opHHH 1700 MJIH. JIeT, rop
HbIX MaCCHBOB Kasaxcraaa, AJITaH, THHb-lIIaHH - 325 MJIH. JIeT. 

feOXpOHOJIOfHH 3eMHoH KOJ)b1. FeoxpoHOAOZUIl 3eMHOU IWpbL
nOApa3.lJ.eJIeHHe reOJIOrHtIeCKOrO BpeMeHH aa 60JIee MeJIKHe e.lJ.HHHUbi 
BpeMeHH. Ha OCHOBe H3ytIeHHH reOJIOrHtIeCKHX 3TanOB B HCTOpHIf 3eMJIH 

H 3BOJIlOUHH ee. opraaasecxoro Mapa paapaooraaa reoxpoaonoraxe
CKaH urxana. B nepsox aapaaare OHa 6bIJIa npennoaceaa BO BTOpOH 
nOJIOBHHe XIX B. H npHHHTa ):{JIH otimero nOJIb30BaHHH aa BTOPOH cec
CHH MeiK.lJ.YHap0.lJ.HOrO reoaoranecxoro xoarpecca B 1881 r. Bnocnen
CTBHH nncana HeO.lJ.HOKpaTHO.lJ.OnOJIHHJI,aCb H H3MeHHJIaCb. COBpeMeH
HbIHBapHaHT reOXpOHOJIOrHtIeCKHX nO.lJ.pa3.lJ.eJIeHHH npasenea HHiKe' 
(Ta6JI. 8). KaiKAoMY reOXpOHOJIOflftIeCKoMy nO.lJ.pa3.lJ.eJIeHHlO COOTBeT

crayer nO.lJ.pa3AeJIeHHeCTpaTHrpa<l>HtIeCKOe - aemecrseaaoe IBbIpaiKe
aae orpesxa OTHOCIfTeJIbHOrO reOJIOrHtIec'KO'fO BpeMeHH. TaKHMIf non
pa3.lJ.eJIeHHHMIf HBJIHIOTCH sparexsr jrpynnu) ,CHCTeMbI, OTAeJIbl H T• n. 
Crpararpaoasecxae nO.lJ.pa3.lJ.eJIeHHH 06'beAuHHlOTCH B ctpatueptupuue
cICY1O, uJ"lCaAy,. nOKa3bIBalOIIJ,YlO nOCJIe.lJ.OB8TeJIbHOCTbcTpararparpnxe
CKIfX nO.lJ.pa3.lJ.eJIeHHH OCa.lJ.OtIHbIX, ByJIKaiHHtIeCKHX H xeraaoprpase
CKHX 06pa30Ba'HwH. 

COrJI8CHO npHHHTb1M B H8CTOHmee BpeMH reOXpOHOJIOfHtIeCKHM 
nO.lJ.pa3.lJ.eJIeHHHM reOJIOrHtIeCKOe BpeMH .lJ.eJIH11CH aa ,lI;Ba HepaBHO
3HatIHPIX sona (JIaT. aeon - .lJ.JIHTeJIbHbIH npoxescyrox, HJIH nepaon, 
BpeMeHH) - 4>aHepo30H H 'KpHnT030H. KPUnT030U (rpe«, KpHnTOC
CKPbITbIH, TaHHbIH, 303 - iKH3Hb) OXBaT,bIBaeT npoxezcyrox reOJIOfH
tIeCKOrO BpeMeHH B 3,5 MJIp.lJ.. JIeT. B rexeaae 3TOro BpeMeHH CJIO
iKHJIHCb 6a3aAbT08a1l H epasurnax 060AOllICU 3eMHOH KOpbI.· Oprana
tIeCKHe OCTaTKH B noponax KpHnTo30H (sa HCKJIlOtIeHHeM sepxaax ero 
TOJIm) OTCyTCTBylOT. K dianeposoto (rpex, <l>aHepoc - HBHbIH) OTHOCHT 
BepXHHe TOJImH 3eMHOH KOpbI, oxapaxrepaaosaanue .lJ.OCTOBepHbIMH 
opraannecxaxa OCTaTKaMH. 30HbI no):{pa3,lJ:eJIHI011CH aa spu. Ilepasre 
.lJ.Be'- apxeacsas H nporeposoacxan-e- BXO.lJ.HT B COCTaB ICpUnT0301l, 
nOCJIeAYIOIIJ,He TpH - naAe030UCICQIl, Me3030UCICa1l 1M ICauHo30UClCall
B 'COCTaB cjJaHep0301l. 3paM COOTBeTcTBylOT e.lJ.HHHUbI crpararparpaae

CKOH mKaJIbI sparesu» HJIH rpyrmu, Ha3BaHHH KOTOpbIX COOTBeTcTBylOT 
Ha3'BaHHHM sp (apxeUClCall, nporeposoacsas, naneosoacxas, Me30:WU
csan, lCaUH030UCICa1l spareuu}, Apxescxas H nporeposoacxas spa
TeMbI B CBH3H C He.lJ.OCTaTOtIHOH H3YtIeHHOCTbIO OTJIOiKeHHH He HMelOT 
06meillAHHHTbIX CTpaTHrpa<l>HtIeCKHX nO.lJ.pa3.lJ.eJIeHHH (~pOMe 'MeCT
HbIX) H HepeAKO BbI.lJ.eJIHlOTCH nOA 06mHM Ha3BaHHeM OOlCeMOpUIl. 
3PbI <l>aHep030H B CBH3H C .lJ.OCTaTOtIHO xopourea 'H3ytIeHHOCTblO 0TJIO
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)KeHHft ll.eJHlT' aa 12 nepaonoa, B COCTase KOTOpblX Bblll.eJHIlOT 
33 ~nOXH. 

.LI.JUI cospaureauoro o603HalleHHSI reOXpOHOJIOrHqeCKHX nonpasae
JieHHH npaaaru aanexcu. 3PbI II sparexa 0603HaqaIOTCSI ll.BYMSI 60JIb
lliHMH 6yKBaMH (nporeposos - PR), nepaonu H CHCTeMbI - OJJ.HOH 
(nepxs - P), snoxa HJIH OTll.eJI o603HallaIOTcSI IJ.HQ>POH y OCHOBaHHH 
·6yKBbI, aanpaxep K 2 (,BepxHHH MeJI). 0603'HaQeHHHMH aoapacra, 
npHHSlTbIMli 'B reOXpOHOJIOrHlIeCKoH urxaae, IIIHpOKO nOJIb3YIOTCH B reo
JIOrHlIeCKoH npaKTHKe ll.JISI COCT~BJIeHHH reOJIOrHqeCKHX KapT, pa3pe
30B H npyrax reOJIOmlleCKHX ll.0KYMeHTOB. ,l:(JIH yll.06CTBa HX lITeHHSI, 
npHMeHSIIOTcSI u.BeTOBbIe 3HaKH, KOTOpbIMH oxpanmaaiorcs BbIXO.n;bI aa 
3eMHyIO nOBepXHOCTb ropnux nopon Toro llJIli aaoro crparnrpaqiase
CKOro nonpa3ll.eJIeHIfSI. Hanpaaep, OTJIOLKeHllSi iopcsoro aospacra ' 
OKpalllH'BaIOTCSI B rOJIy60H uaer, naneoreaoaoro - B- )KeJITbIH If T. n. 

,l:(JISI' crpararparpnsecsoro paClIJIeHeHHH TOJIZU ropaax nopon no
 
sospacry IB reoaoraa 06bIlIHO nOJIb3YIOTCSI naJIeOHTOJIOrHqeCKHMH Me·
 
TOll.aMH HCCJIell.OiBaHllSl, OCHOBaHHbIlMH na H3YlleHHH HCKonaeMbIX
 
OCTaTKOBBbIMepIIIHX opraHH3'MOB.
 

Kparxas xapaxrepacraxa opraHHlleCKoro MHpa 3eMJIH. PyKOBO,lJ.SI

uiae acxonaeaue, HaM xopouro 3lfaKoM cOBpeMeHHbIH OpraHHQeCKHH
 

.MHp. Ho cyuiecraosan JIll OH 'B reOJIOmllOCKOM rrpOWJIOM? 3'OOT BO
npoc ll.JIHTeJIbHOe BpeMSI CJIy)KHJI npensserox .ropsnax -cnopos. PeJIH
rHSI yrsepacnaaa, -rro LKHBaSi If xepraas npapoaa coaaaaa oorOM H 
cosnaaa OTHOCHTeJIbHO aenaaao (7-12 TbIC. JIeT). DOll.06HOU TOqKH 
3peHHSI npanepxcasaaacs H Hll.eaJIH'CTbI, npHnHcbIBaBIIIHe nOSlBJIeHHe 
)KH3HH' caepxecrecraeaaax CHJIaM. Tlo-ztpyrosty K 3TOMy sonpocy 
nonxonsr MaTepHaJIHCTbl. OHH paccaarpasaror aapoacneaae Hpa3BH
rae )K1l3HH aa 3eMJIeKaK pe3YJIbTaT XHMHIQ~KOH H 6HOJIOrnQeCKOH 
3BOJIIOU.HH xarepaa. 3TO nonraepacnaicr MHOrOllllCJIeHHbIe HaXOll.KR 
B CJIOSIX 3eMJIH OCTaTKOBHCKonaeMbIX opraaasaos. B apesaax CJIOSIX 
3eMHOU KOpbI oOHa,pyLKeHbI ocrarxa npHMHTHBHO opraaasoaaaaax 
)l{llBOTHbIX H pacreaaa, TaKHX, KaK BOll.OpOCJIH, 6aKTepHH. B 60JIee 
MOJIOll.bIX noponax HaHll.eHbI OCTaTKH 60JIee BbIcoKopa3BHTbIX opra
HH3MOB: 'll.peBecHaSi paCTllTeJIbHOCTb, 3eMHOBOll.HbIe, npecM~KaIO~HecSI, 

MJIeKOnHTaIO~lle )Kll'BOTHble. _-

Creneas coxpaaaocra II <poplMa OpraHHQeCKHX OCTaTKOB caxue 
paaaue, HaH60JIee paonpocrpaaeau SlJIJpa H omexarxu. 51ll.pa 6bIBa
ror BHyTpeHHHMH H BHeIIIHHMH. BHyTpeHHHe snpa - xaxeaaue CJIenKH 
BHyTpeHHeH: nOJIOCTH :paKOBHH, 06pa30BaBIIIHecSi nyrex 3anOJIHeHHSI ee 
MHHepaJIbHbIM Be~eCTBOM. BIHeWHlle SIll.pa OTpa)KaIOT aapyxcaoe 
crpoeaae paKOBHHbI"OhaTKH ztpesaax opraHH3MOB H caeaa ax )KH3
HH Ha'3bI;BaIOT olcaMe1teAOCTJUf.U. I1x nOJ1.ipa'3ll.eJISIIOT aa ucsonaesupo 
¢ay1ty - OCTaTKH LKHBOTHoro MHpa H ucsonaesupo ¢AOpy -OCTaTKH 
paCTHTeJIbHOrO MHpa. ,l:(JIHTeJIl>HOCTb cyru.eCTBOBaHHH pa3JIHQHbIX 
rpynn opraiHH3MOB 6bIJIa Heoll.HHaKOBoA. O,ll,HH H3 HHX 06HTaJIH aa 
3eMJIe ll.OJIroe IBpeM}J, ll.pyrHe B CHJIy cJIa6oH: npHcnoc06JIeHHOCTH 
K BHe1IllHRM YCJIOBHSlM 6bIC'I'pO 'BbIMHpaJIH. BMeCTO iHHX illOSlBHJIHCb HO
Bble <POPMbI QpramI3MOB. TaK npOHCXOll.RJlO aenpepsmaoe OOHOBJIe-
HHe opraHHlIecKoro MHpa 3eMJIH. . 

''\ 

KaLK~OMY CJIOIO ropaux nopon COOTBe1'CTByeT CBOH, TOJlbKO UpH- . 
cy~A exy KOMnJIeKC OpraHH'leCKHX OCTaTKOB. TaKHe OpraH}fSMhl H8. , 
3BaHbI PYKOBOiJJlUfUMU ucxonaesuuu. HMH .PY1KOBOll.CTBYIOTCSI npa 
onpell.eJIeHHH OmOClfTeJlhHOro eospacra ropasrx nopozt. PYKOBOll.SI~He 
<POPMbl HMeIOT orpaHlf,QeHHOe HepTHKaJIbHOe H ncecexecrrroa ropH30R": " 
TaJIbHOe pacnpocTpaHeHHe. H3yqeHHe cOBpeMeRHbIX Ii HCKonaeMbIX: 
opraHH3MOB n03BOJIHJIO iCocTaBHTh npell.cTaBJIeHHe 06 3!BOJIIOllHH opra
HHQecKoro MBpa 3eMJIH. B $IBOJIIOUHOHHOIi cxexe HCKonaeMbIe cflayHa! 
H Q>Jlopa cHcTeM8TH3H:DOBaHbI 110 oc06eHHocTSIM cTpoeHHSI. )KHBOTHblH 

PHC. 25. <I>ysyJIHHa (CHJIbHO yBeJIH-
lJ'eHa) 

PHC. 26. Pa,llH(}JIlipHlI (CHJIbHO yBeJIH
qeHa) 

MHp nOApa3~eJISleTCSI na CJIe~YIOIIJ,lie THIIbI: IIpOCTeiiIDHe, 8p
x eou.HaTbI,.. 

rYOKH, KlfwellHOnOJIOCTHbIe, lIepBH, 'lIJIeHHCTOHorHe, MOJIJIIOCKH, smraa
KH, nJIelleHorHe, nrJIOKO)f{He, nOJIYXOp~oBble If XOP~OBhle; pacra
TeJIbHbIH MHp - aa 6a'KTepHH, BOll.0POCJIll, ,pHHHOQ>HTbI, nJIaYIHOBhle',.. 
lIJIeHHCTOCTe6eJIbHble, nanopOllHHKOBbIe, rOJIOCeMeHHhle, nOKphlToce
MeHHbIe. I(a>K:~bIii: THn ll.eJIHTC1f aa KJIaCCbI, KJIaCCbI _ aa OTPSl~bI, OT
PRll.bI - aa ,ceMeii:cTB8, ceMeikl'Ba -'Ra poaa, PO~hI -.:. aa BHll.hI. 
BuiJ - OCHOBHa1f 3JIeMeHTapHaSi ell.HHHu.a KJIaCCHQ>HKaUHH. Ha3BaHHe 
HCKOllaeMoii cflayHe H cflJIope ~aeTCJI aa JIaTHHCKOM R3bIKe. BHll.OBoe • 
Ha3BaHHe COCTOHT H3 Tpex CJIOB. Ilepaoe oaaasaer pon, BTopoe_ 
BHll., rpe'rse - Q>aMHJIHIO HCCJIell.OBaTeJISI (Spirifer. disjnctus St»worby). 

)K If BOT H bI ii M H p. HaH'60JIee npocro YCTpoeHIHhlx Oll.HOKJIeTOlJ
HbIX }f{HBOTHbIX ot>oell.HHRIOT B ran 'IlpOCTeHIUHe. B HCKOllaeMoM CO
CTORHHH BCTpellaIOTcR Q>OpMbI npocTeuwHX, 'KOTopbIe H'MeJIH CKeJIeT
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HbH~ OOpa30BaHHH HJIH paKOBHHbI, H OeccKeJIeTHble >KHBOTHbIe. HaH6o

aee IBa>KHOe reDJIOrHtIeCKOe SHatIeHHe HMeIOT l/JOpaMUHul/Jepbl H paDUO
AJlpUU. Pa'KOBHHbI HX OObItIHO H3'MepHIOTCH 'MHJIJIHMeTpa'MH. Ilpencra
BHTeJIeM ¢OpaMHHH¢ep HBJIHeTCH ¢Y3YJIHHa (pHC. 25). PaKoBHHKa 

(j)ySyJIHHbl rro ¢opMe H P?3MepaM HanOMHIHaeT HtIMeHHOe sepno, co

CTOIIT H3 H3BeCTH. Pa')l.HOJIHPHH B OTJIH'tIHe OT ¢opaMHHH¢ep HMeIOT 

8
 

PRC. 27.. PYKOBo)J,IHURe RCKonaeMble: A - apxeouaar (KeM6pRH), B - BeHTpRKyJIH

Tec (MeJI), B _ <j>aBo3RTec (cHJIyp-nepMb), r - TpHJIo6HT (opnosax), .a - aaouepa-


MYC (MeJI), E-aMMOHRT (rpaac)
 

KpeMHHcTbIH CKeJIeT. CKeJIeT ·paJl.HOJIHpHH 6bIBaeT IIIapoo6pa3HbIM, 

Jl.HCKOo6pa3HbIM, IIIJIeMoBH.n.HblM (pHC. 26).' Iloaepxaocrs noxptrra 

arJIaMH H IIIHrraMH. 
TIpocTeHIIIHe H3BeCl1Hbl C Jl.OKeM6pHH. Hexoropue HX rrpencraaa-

TeJIH >KHByT B cOBpeMeHHbIx MOpHX. KaK q>opaMHHH¢epbI, TaK H· pa

Jl.HOJIHpHH - rropo.n.o06pa3yIOIUHe opraHIi3MbI. 
Fy6KU H apxeouuaru r: rrpHMHTHBHbIe MHorOKJIeTOtIiHbIe opraaas-

MbI. TeJIo HX HMeeT 6aKaJloBH.n.HyIO HJIH tIaIIIe06pa3H~IO q>OPMY· 11 re 

H npyrae >KHJIH B MOpHX H BeJIH .n.OHHbIH 06pa3 >KH3HH. Apxeouaaru-c
pyKOBo.n.HIUHe ncxonaeaue H noponooripaayrourae opranasxu ReM"" 

OPHH (pHC. 27,A). KpeMHHcTaH ryoxa eenrputcqnutec (pHC. 27,5) xa
paxrepaa .n.JIH MenOBOro nepaona. 

Ktuuexnononocmue - .n.aJIbHeHIIIaH cryneas 3BOJIIOlI,HH 8 MHpe 

JKHlBOTHbIX. B OTJIHtIHe 01' ,rrpeJl.IIIecTByIOIUHX THnOB OHH yxce HMeIOT 

aepsaue KJIeTKH H MyCKyJIbHyIO cucrexy. Xapaxrepnue rrpencrasa
TeJIH KHIIIetIHOrrOJIOCTHbIX - sopas.u»: OHH >KHByT B MOpHX H BeJl.YT 

O.n.HHOtIHbIH HJIM KOJIOHHaJIbHbIH 06pa3 }KH3HH. TeJIo oc06H KOpaJlJIa 

3aKJIIOtIeHO B H3BeCTKOBble Tpy60tIKH - KOpaJIJIHTbI. Onaa H3 pacnpo
CTpaHeHHbIX HCKOrraeMbIX q>OP'M KOpaJIJIOB - l/Ja803UTec. KOJIOHHH 31'0

ro >KHBOl'HOrO rro BHeIIIHeMy BH,1l.y HanOMHHaeT rmenaasre COTbl 

(pHC. 27,8). KOpaJIJIbl H3BeCTHbI C rraJIe030H. DOJIbIIIHHCTBO HX npen
cTalBHTeJIeH -IBaJKHeHIIIHe pyxoaonsume ¢OP'MbI H nopOJl.006pa3yIO

mae OpraHH3MbI. 113 HX rrOCTpOeK COCTOHT rrpH6pe}KHbIe pHq>bl H IHe

KOTOpbIe OcTpOBa IB COBpeMeHHbIX MOpHX H OKeaHaX. B HCKOrraeMOM 

COCTOHHHH BCrpetIaIOl'CH KOpaJIJIOBble H3BeCTHHKH. 

'lepeu He HMeIOT CKOJIb-JIH60 'CYIUeCl1BeHHoro reOJIOrHtIeCKOrO 3Ha

tIeHHH, TaK KaK OHH tIaCTO He coxpaHHIOT,CHB HCKorraeMOM COCTOHHHH. 

lfAeHUCTOHozue - tr5uiHpHaH rpyrrrra 6ecrr03BOHO'liHbIX }KHBOTHblX. 

OHa BKJIIOtIaeT HeCKOJIbKO KJIaCCOB: TpUA06UTbl, paxootipasnue, l na
yKoo6pa3Hble, nacexonue, .,MHOZOHOOlCKU, nepeuunorpaxeanue. B HC

sonaexoa 'COCTOHHHH coxpaHHIOTCH rrJIOXO, aa HCKJIIOtIeHHeM TP.HJI06H

TOB. TpHJI06HTbI }KHJIH 'B pa'HHerraJIe030HCKHX MOpHX H BeJIH ~OHHblH: 
06pa3 JKH3'HH. I1x TeJIO 3aKJIIOtIeHO B XHTHHOBO-H3IBecTlmBblH: nanuaps 
(pHC. 27,F). Onna H3 PYKOBOJl.Hl:lI,HX ¢OPM TpHJI06HTOB - a3al/Jyc, 

iKHBIIIHH: B 0pJl.OBHKe. 

MOAAIOCKU - 'MHI'KOTeJIble 6eCrr03lBOHOtIHbIe }KHlBOl'HbIe, }KHByIUHe 

npemaymecrneaeo 'B MOpHX. K HHX OTHOCHTCH ccapexennste yCTpHUbI, 

OCbMHHorH, yJIHTKH. Y HHX yxce ~CTb HepBHaH CHCTeMa, opraau 

tIyBCTB, rrHw.eBapHTeJIbHaHCHCTeMa,· cepaue, opraaa KpOBo06paIUe< 

HHH. DOJIbIIIHfl'CTBO rrpencraearexen sroro THlIa HMeIOT H3IBeCTKOBbIe 

paKOBHHbI. TID q>opMe paKoBHHbI H cTpoeHHIO TeJIa 'MOJIJIIOCKH .n.eJIHT

CH aa HeCKOJIbKO KJIaCCOB: Jl.BycT'BOpqaTbIe MOJIJUOCKH, rOJIOBOHOrHe, 

OpIOXOHOrHe H .n.p. 

P aKOBHHbI 08ycT8opllaTblx MOAAIOCK08 COCTOHT H3 Jl.BYX CTBOpOK, 

coe.n.HH51IOIUHXCH IMe}KJl.Y co60H: nocpeztcraoa 3aMKa - H3BeCTKOBbIX 

BblcTynoB (3y60B.H HMOK). HapyJKHaH rroBepxHocTb paKoBHH peztxo 

oblBaeT r JIa,1l.KOH:, 06bIIJIHO OHa yxpanreaa 'K'OHlI,eHTpHtIeCKHMH CKJIa)l. 

KaMH HJIH pa.n.HaJIbiHbIMH peopava. .lJJBYCTBOptI8TbIe MOJIJIIOCKH HMeIOT 
Macey npencrasurenea cpenn ztpeanero H coapexenaoro JKHBOTHoro 

MHpa. 113 acxonaeaux ¢OPM IOpbI H MeJIa IIIHpOKO H3BeCTeH pon 

unouepasujc. PaKOBHHbI 3THX JKHBOTHbIX xpyrmue, C ,IKOHlI,eHTpHtIecKH
CKJIaJl.tIaTOH: CTpyKTypOH (pHC. 27, In. . 

FOA080Hozue MOAAIOCKU 'B 3aBUCHMOCTH 01' 'Il0JIO}KeHHH CKeJIeTHbIX 

3JIeMeHTOB .n.eJIHTCH aa HapyJKHOpaKOBHHHbIe H BHyTpHpaKOBHHHbIe. 

PaKOBHHbI nepaux 06bltIHO HMeIOT BHJl. corayrux, 'CrrHpaJIb'HO saxpy

tIeHHbIX H, 31HatIHTeJIbHO peace, npHMblX rpyoox, paaneneaaux nepe

rOp0Jl.Ka'MH aa pxzt xaxep. HaH60JIee Jl.pe&HHH P)'IKOBOJl.HIUaH q>opMa 
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TOBblMH
 
Ha3BaHHe HM nana aa CH


rapo06pa3Hyro YAnHHeH

ayio ¢OPMY - (pHC. 28,A).
 
BpeMH )KH3HH 6eneMHHTO~
 

ropa- Men. 
EplOxoHoeue - MOAAIOC

KU OTnHtIaroTcH cnapansao 
3aKpytIeHHblMH KOHHtIeCKH
MH paKoBHHaMH C pasnm
HOH cKynhDTypoH B BHAe 
pe6ep, 6yropKoB, IllHnOB•. 

CneAyrolUHH THn )KH-
BOTHbiX - MUlaHICU. - no 

H3 Hapy:amopaKoBHHHhlX
opiouepoc, )KHBIllH" B na
ne030e, 60nee MonoAaH 
Me3030HCKaH - uepaturec
PaKoBHHa nepsoa HMeeT 
BHA KOHHtIeCKOH Tpy60tIKH 
co cneAaMH npHMblX ne
peropoAOK, paKOBHHa. BTO
PO" cnHpanhHO 3aKpytIeHa 
C Y30ptIaTblMH H3BHnHCTbl
MH nHHHHMH - cneAaMH 

npHKpenneHHH neperopo
AO~. 113 BHyTpeHHepaKo

BHHHhIX PYKOBOAHlUHX HC
sonaexux IllHpOKO H3Be
CTHbi 6eAeMHUTbL. KOTopble 
B aapone saasraator «xep

nansnaxa». Taxoe 

,/ 
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PHC. 28. PYKOBoASllUHe HCKonaeMble: A 
HHT (MeJl), E - cnapadiep (AeBoH). B -

TyC (Kap6oH). [- KOJlOHHSI rpanTOJlHTOB 
BRK) 

saeuiaeay BHAy OHH aano
MHHalOT MOX HnH nHIllaH
HItK. Cxeaer H3BeCTKOBblH. 
MwaHKH )KHnH KonOHHHMH 
B MOpHX H BenH rrpuxpe
nneHHblH 06pa3 )KH3HH. 
CpeAH OCaAOtIHblX nopon 
ncrpexaiorca H3BeCTHHKH, 

COCTOHlUHe U.MHKOM H3 
H3BeCTKOBbiX 06pa30BaHHH 

MwaHOK. 
113 MOpCKHX opr-aaaa-

MOB, BeAYlUHX AOHHblH 

06pa3 )KH3HH, IllHpOKO 

H3BeCTHbi nneuenoeue. 
6eJleM MHrKoe HX reno 06b1tIHO 

nponyx
(o.PAO 3aKmOtIeHO B ABycTBOpqa-

TYro H3BecTKOBYro paKOBHHY. B OTJIHtIHe OT )lByCTBOptIaTDlX Monnroc
KOB paKOBHHbI naeseaorax COCTOHT H3 CHMMeTpHtIHblX, HO paaaux 
CTBOpOK. OAHa H3 - HHX 60nee aunyxaaa, Ha3blBaeTCH 6pIOUlHOii, 
zrpyt-aa 60nee nnOCKaH, a aaorna H BOrHyTaH - cnaaaoa, CTBOpKH 
HMeroT XOPOWO pasaarue MaKylliKH H COtIneHHroTcH C rroxouisto 
MycKynoB HJIB H3BeCTKOBhIX BblcTynoB, Ha3hIBaeMhIX 3y6aMH. Ha 

/ pHC. 28, E, B I10Ka3aHhI ABe aaarioaee pacnpocrpaaennsre I1ane030H
CKHe ¢OPMhI I1netIeHOrHX - npOOYKTYC U cnuptupep, Ilponyxrycsr 
lfMeroT KpY"HhIe paKOBHHbl C CHnhHOH BhIIIyKnoH6prowHOH CTBOPKOH 
" I1nOCKOH HnH BOrHyTOH CIIHHHOH CTBOpKOH. nOBepXHOCTb paKOBHHbl 
I10KphlTa KOHneHTpHtIeCKHMH cKnaAKaMH, xepenyiouraaacs C nponons
HblMH peepaxa. CIIHpH¢ephI OTnHtIalOTCH ooaee MMKHMH paaxepaaa, 
OAHHaKOBhIMH CTBopKaMH H CHnhHO BhITHHyTOH saMKOBOR tIaCTbro~ no
BepXHOCTh ,paKOBHHhI I10KphITa panaaasauaa peopaxa. 

113 ueAOKOafCUX ocotieaao aarepecaa MOpCKue A'UAUU U uopcsue 
eocu. 11 re H npyrae axeior H3BeCTKOBhIe naHUHpH, COCTOHlUHe HS 
I1naCTHHOK. Y MHorHX I1peACTaBHTeneH aa nOBepXHOCTH I1aHUHpH 
HtnhI, orciona H HX Ha3BaHHe - HrnOKO)KHe. I1rnoKoJRHe HSBe
CTHbl C I1ane030H. Hexoropue BRAbI arnOKO)KHX )KHByT B COBpe

MeHHbIX MOpHX. 
K THIIY nO.llyxop008bLX OTHOCHTCH xoaoaaansaue )KHBOTHDle epan

TOAUT~~. OHH 06H'ranH B canypaacxax MOpHX. OTHOCSITCH K I1naHKTO
HY. KonOHHH saemae uanoaaaaior xaneaexae BeTO~KH HnH HHTH, 
snons KOTOphIX paaxeutatorca HtIeHKH C OTAenbHbIMH OC06HMH 
(pHC. 28,n. B HCKOilaeMOM COCTOHHHH acrpesaiorca B yrnacrux If . 
r JIHHHCTbIX cnaHuax. - -' • 

K THIIY xopiioeu» OTHOCHTCH B~Kopa3BHTbIe )KHBOl'HhIe - pbI6hI, 
nTHUhI, 3eMHOBO,llJHhIe, npecxsncaiouraeca, MneKOIIHTarolUHe. Y npH'MH
THBHhIX ¢OPM THna CKeneT iBblpa)KeH xpHlUeBbl-M CTepJKHeM - XOpnOR , 
(orciona HaSBaHHe TH'I1a) , a y BblCOKoopraiHH30BaHHblX iIlOSBOHOtIHbIX 
)KHBOTHblX - IJ03BOHOQHblM cTon6oM, 'COCTOHlUHM H3 I103BOHKOB. Boas
WHHCTBO XOPAOBblX 06HTano aa cyme, rne ycaosas aaxopoaeaxs nno
XHe.n03TOMY MHorue HS iHHX He COXpaHHnH'Cb 'B HCKOilaeMOM CO~_ 
CTOHHHH. 

- ,UnH I103BOHOtIHhIX xapaxrepaa CnO)KHOycTpOeH'HhIe opraahi I1HlUe

BapeHHH, AblxaHHH, KpOBeHOCHOH H 'RepB'ROH 'CHCTeM. Teno noo,BOHOtI
HhIX 06hItIHO nOKpblTOH KO)KeH, 1II0BepX KOTOpOH aepenxo oopasyiorca 
poroaue HapOCTblB BHAe tIewyH, nepsea HnH eoaoc. n03BOHOtIHble 
AeJIHtcH aa KnaCCbI:pbI6hI, _seMHOBO,lJ;HhIe, npecMhIlKarolUHecH, nTHUhI 
H MneKOTIHTarolUHe. 

PbL6bL llSseC11HhI C aasaaa I1ane030H. Ilepaue HX II'peACTaBHTenH 
HMenH He60JIbWHe paaaepu H naauaps, COCTQHlUHH H3 KOCTHblX nna
CTHH (naH~UpHbl.e pouiu), OmetIaTKH naHUHpHhIX phI6 BCTpeQaroTCH 
B I10pOAax AeBOHCKoro aospacra. Haarionee 'tIaCTO B HCKOilaeMOM CO
CTOHHHH scrpexarorca XpJf./f're8ble H ICOCTH.bLe pbl6bL. 113 xpsmeaax pbl6 
WHpOKO H3BeCTHbl alCYAbL. XopOWO coxpaHHBWHeCH Sy6hI 3THX )KH

BOTHhix MO)KHO !BCTpeTHTh ,B OTnOJKeHHSlX, HatIHHaH C I1ane030iicKHX 
H KOHtIaH COBpeMeHHblMPJ:. KOCTHble pbl6bl OTnH'tIaIOTCSI 60nbIllHM paa
HOO?paSHeM 'BHAOD. K HHM npaaaaneacar nOAKnaCCbI /lY'tenepbIX, 
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060!lK08bllUaU{UX H «ucrenepux pbl6. .IlB05lKO,lJ;blllIaIll,He H KHcTJePble 
6blJIH p8CnpO\:T{>8HeHbl B naJIe030e H pe)l.KOBCTpeqaIOTCSl B H3CTOSl-, 

uree spexs. Y'leHble C''lHTaIOT, 'lTOKHCTenepble pbI6bl-npe)l.KH nep
BbIX Ha3eMHbIX (3eMHOBO)l.HblX) )lmBOTHbIX. Jlyserrepsre pbr6bI )l.OCTHrJIIt 

pacusera B MeJIOBOe BpeM5I H npO)l.OJIMalOT MHTb B \:OBpeMeHHbIX BO
noeaax, 

Seunoeoonue - 60JIee 'BbICOKoopra:-HH30BaHHble MHB01\HbIe, OTJIH'la

IOTC5I OT senue paOCMOTpeHHblX ,BbICOKOH opraHH3aII.HeH CTpoeHHSl' It 

06pa30M MH3:m. KaK H pbl6bl, 3eM'HOBo,niHble pa3MHO)l{aIOTC5I HKPOH, 

-

-:- 

...:..-";: 

Pnc, 29. 5huephl MeJlOBoro nepnoaa: TpaBOll,llHblH crerosaap co cnHHHblMH ll!HTKaMIt 
H Xnll!HhlH ueparoaasp 

H3 'KOTOpOH BblBO,nSl'J\C5I JIH'lHHKH. JIHqHHKH pa3BHBaIOTC5I B acne H ,nbI

mar Ma6pa1MH. B3pOCJIbIe MHI~OTHble ,nbIlliaT JIefKHMH H MHByT aa 

cyme. Flepennar-arorca 3eMHOBO)1;Hble 'C nOMOIUblO ,nByX nap KOHe'lHO

CTeH. 11MeIOT HenOCTOSlHHYIO rexneparypy TeJIa,COOTBeTcTByIOIUYIO' 

rexneparype oxpyzcarnen cpenu. 0,nHHH3 ,H3H6oJIee npeaaax HCKO

naeMbIX 3eMHoBoAHblX - creeouetpasu MHJIH B 'BepXHeM naJIe030e. 

COBpeMeH'HbrMH npe,nCTaBHTeJISlMH sroro iwacca SlBJISlIOTC5I ll!leyulIw, 
canauanopt» H ,np. 

Ilpecuuxaxnuuecsi n05lBHJIH\:b B KaMeHHoyrOJIbHOM nepaone, Pa3

MHOMaIOTC5I 51Hu:a:MH (6e3 JIH'lHHO'lHOH CTa,nHH}, xcropue OTKJIa,nblBa

lOT Ha cyme, HMelOT HenOCTOSlHHYIO rexneparypy TeJIa, XOpOIliO pas
nariae KOHe'liHOCTH, ,ll.bIllIaT JIerKHMH. Haaoom.nrero pacuaera ,nOCTHr

JIH B Me3030e, H K ,KOHU:y 3TOH spu 60JIbIlIHH~TBO HX BbIMepJIO. 113' 

\
 
\
 

~oBpekeHHOH q>ayHbl K npeOMblKalOIll,HMC5I OTHOC5ITC5I KpOIW8uAbl•. 
eueu, uepenaxu, suuepuuu. Me3030HCKHe q>OpMbl npeCMhIKalOIll.HXCS!

suuept» aepenxo HMeJIH orpoaaue paaaepsr. Hanpnxep, H83eMHblW. 

suiep autuooo« ,nOCTHraJI B ,nJIHHy 30 M. no oripasy )l{H3HH smepsr 

nonpasneamor sa .naseunue, eoouue H nerasotuue. CpeAH IHa3eMHblX, 

SlIIJ.epOB 06HTaJ1H KaK rpaaoazmsre, TaK H XH1lJJHbIe npe,n'CTaBMTeJIH 

(pHC. 29). 113 'BO,nHblX amepos 3aCJIyMHBaeT BHHMaIHH5I UXTU03aBp' 
(puoosuiep}. B OTJIHqHe OT npyrax npecxsrxatotnaxca HXTH03a,Bpbl 

6blJIH MHBOPO,nSlIll,HMH MHBOTHblMH. K HaH60JIee.u:peBHHM JIeTalOIll.HM. 

amepax OTHOCHTC5I nrepanooo«. OH H'MeJI nepenonuarue KPhl.nhSl •. 
nonooaae KPblJIbSlM JIeTy'leH 'MbIIlIH, ,lJ;OCTHraBIlIHe 8 M. nOCJIe,nHHe: 

"	 JIeTaIOllJ,He smepu BblMepJIH He,naBHO. Ilpenxaan npeCMblKalOIIJ.HxcH 
SlBJISlIOTCSl 3eMHOBO.ITlHhle. 

Ilruus: 1I0SlBHJIHCh B IOpCKOM nepnone. Ilepnsre nTHII.bl HMeJIH. 
60JIbiliOe CXO,nCTBO C npecMhIKalOIIJ.HMHC5I. TaK, y nepaoji rrrmua ap-, 
xeonrepuxca KPblJIbSl OKaH'lHBaJIHCh rpexa naJIhu:aMH, C kOrTSlMH, TY

JIOBHIUe - ,nJIHHHblM XBOCTOM, IIo,no6HhI'M XBOCTy 51IIJ.epHU:bI, a BO PTY 

6hlJIO ,n'Ba psna OCT]1hIX '3y60B, xapaxrepnsrx ,nJISl XUIll.HhIX )l{H,BOTHhIX. 

Ilrnuu Ol1HOCSlTC5I K 'lHC-rry TeIIJIOKpOBHhlX )KHiBOTHblX, HMelOIll.HX IIO~ 
CT05lHHylO TeMnepaTypy TeJIa. KOCTH HX no.nsre. Han60JIhllIHH paCIJ:BeT 

• u ...'	 ,IITHII. oraesea B KaHH030e. 

MAeKonuTalOU{ue - )KHBOpo,nSlIUHe MHBoTHble, BhI'KapMJIHBalOIll.Me 

,neTeHhlweH MOJIOKOM. CpeAH npyrax KJIaCCOIB rnna XOp,nOBblX Bhl,ne
iJ5IIOTCSl' BblCOKOH opranaaauaefi. Texrreparypa HX TeJIa nOCTOSl-HHaSl. 

MJIeKOIIHTalOIUHe npOH3011IJIH OT npecauxaioumxca H II05lBHJIHCh. 

B rpaace. PacU:BeT MJIeKOnHTalOIlI,HX HacTyIIHJI B KaHH030e. TIo crpoe

HHIO TeJIa, KOHe'liHOCTeH, 'lepena H ,nPYfHX 3JIeMeHT,OB CKeJIeTa xnacc 
MJIeKOnHTaIOIIJ;HX ,neJIHTCSl sa no,nKJIaCChl, OTpH,nhl, CeMeHC1'Ba H ponsr; 
HaH60JIee MHOrO'lHCJIeHHbIM 51BJISleTcSl' nootcnacc nocneiioeux, xyzta 

BXO,n5lT TaKHe orpanu H cexencrna, KaK «onurnue, xotioruue, npu
.M.aibl H np. K orpany npHMaTOB OTHOC5lT'CH otiesssuu« H «enoee«. 

Pac T e H H 51. no cTpoeHHIO, H pa3.BHTHIO pacrenas 'IIo,npa3,neJI5IIOT'
C5I aa HH311IHe H nsrcurae. KHH311IHM OTHOC5IT 6aKTepHH H ~BO.LI:0POCJIH, 
K BbI'CIlIHM - punuotpuru, ruuumoeue, saenucrocretiessnue, nanopor
HUKOBble, eonocexennue, nospuroceeennue. BbIcllIHe paCTeHHSl B OT-

JIH'lHe OT o,nHOKJIeTO'lHbIX H 'MHOrOKJIeTOqHbIX HH3mHX paCTeHHH HMe
lOT xopeas, creoens H J)HCThSl. 

Batcrepuu - o,nHOKJIeTOQHble opranaasus, pa3'MHOMalOIIJ.HeCH zteae
HHeM KJIeTKH. CIIoc06Hbl MHTh H IIpH BhfCOKHX H npa oveas HIf3KMX. 

rexneparypax. 11x MOMHO BCTpeTHTh B aonax rOp5lQHX HCTOq:HHK0I3 If 

BO JIh,nax. Baxrepna 06HTalOT KaK 'B KHCJIOP0.lI,HOH (aapo6flble 6aKTe
puui ; Ta'K H 6eCKIiCJIOPO,nHOH (aflaapo6flble tiaxrepuus cpene. OHH 

npHHH'MaIOT yxacrne B 06pa30BaHHH pa3JIH'lHblX pyn H ropnux nopon. 

(cepa, )l{eJIe3Hble pynsr, q>OC<POPHTbl H np.). B HCKonaeMOM COCT05l
HHH nOqTH He COXpaH5IIOTCn. 

Bo8opOCAU-paCTeHHH, 06HTaIOIIJ.He B MOp5lX, osepax, pexax. Feo

norasecxoe saaxeaxe H3 HHX HMelOT cunesenenue, 8UaTOMOBble H He


xoropue npyrne BO,nOpOCJIH, MHHepaJIhHble CKeJIeThI KOTOpblX npen

CTaBJIeHbl H3BeCTKOBblMH KOpOQKaMH H KpeMHHCThIMH TIaHy,Hp5lMH. 113;
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"MHHepaJlbHblX OCTaTKOB 3THX BO.lI.OpOCJIeH COCTOHT aexoropsre H3BeCT
HHKH HKpeMHHCTble noponu ---.:.. .n.HaTOMHTbI. BOJJ:OpOCJIH H3SeCl1HbI 

<C .n.oKeM6pHH. 
PUHUOepUTbt - nepaue aaaexaae paCTeHHH. 3TO 6b1JIH He60JIblIIHe 

KyCTbI C BHJIblIaTO-BeTBHmKMHCH cTe6JIHMH, C nJIOXO pa3BHTOH xopae
BOH CH'CTeMOH, 6e3 JIHCTbeB. TIOHBHJIHCb pHHHO<pHTbI B KeM6pHH H Bbl

MepJIH B .ZI.eBOHe. 
ll/faYHOBbte - JJ:peBOBH.ZI.Hble cnopoaue paCTeHHH. J1Me~1H .n.OBOJIbHO 

XOpOIIIO pa3BHTylO xopaeayio CHCTeMY, BbICOKHH CTBOJI H KpOHy, CO
croamyio H3 JIHCTbeB. CTBOJI .n.OCTHraJI 30 M 'BblCOTbl npn TOJImHHe 

,'~ 

5 
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~ 
~~ 

A 

PHC. 30. Ilaayaoaue pacrenax: A - JlenHAOAeHApOH, E- CHfHJlJlHPHH 

1-2 M. HaH60JIee H3BeCTHbIe npeJJ:cTaBHTeJIH nnaynoaax - nenuiio
aeHapOHbt H CUZUAAJlpUU (pHC. 30). CTBOJIbI H xopa 3THX nepeases 
BCTpelIalOTCH lIaCTO Cpe.ZI.H yrJIeHOCHblX OTJIOLKeHHH naJIeo30H (aanpa. 
Mep, B .LI.oH6acce). BpeMH )KH3HH - Kap60H - nepMb. 

QAeHucTocTe6eAbHbte B HCKonaeMOM COCTOHHHH npencraaneaa 
TpaBHHHcTbIMH .ZI.peBoBH.ZI.HbIMH pacTeHHHMH. CTe6eJIb pacreaaa 06b1lI
HO I10JIblH H tI3eHHCTblH. HaH60JIblIIee pacnpocrpaaeaae HNeJIH B na
JIe030e. 
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Ilanopotnuxoeue - CnOpOBbIe, TpaBHHHCTbIe HJIH JJ:peBOBHJJ:HbIe 
:paCTeHHH." HMeJIH xpynaue nepacrue JIHCTbH. HaH60JIee 'IIIHPOKO 6bl
JIH pacnpocrpaaeau B naJIe030e H 'Me3030e. COXpaHHJIHCb OHHH no 
HalIIerOSpeMeHH. 

FOAOCeMeHHbte paCTeHUJl pa3MHOLK3lOTCH "cexeaaaa. K HHM OTHO
CHTCH xopoaur«, ZUHICZOBbte, caeoeue (uuxaooeue), XBOUHbte H .ZI.p. 
KopJJ:aHTbI JKHJIH B naJIe030e, fHIHKroBbIe H caronue - B Me3030e. 
XBOHHbIe iIIOSlBHJIHCb IB KOHne naJIeo30H H 6bIJIH IIIHpOKO npeJJ:CTaBJIe
HbI B ue3030e HKaHH030e. COBpeMeHlHbIe npe.n.CTaBHTeJIH XBOHHbIX
xeiip, ens, COCHa. 

Iloxputocenennue-« HaH60JIee BbI1coKoopraHH30BaHHble paCTeHHH. 
TIPOH30lIIJIH OT rOJIOCeMeHHblX, [lO~BHJIHCb 'B KOHne 'MeJIOBOrO nepao
JJ:a. B HCKonaeMOM COCTOHHHHBCTpelIalOTCH KaK TpaBHHHCTbIe, TaKH 
JJ:peBOBH.ZI.'Hble <pOpMbI. HaH60JIblIIerO pacnaera 'JJ:ocTHrJIH B KaHHo30e. 
COBpeMeHHbIe upeJJ:cTa'BHTeJIH - naAbMa, ay6" 6yIC, tiepesa, TOnOAl>' 

H .ZI.p. 
I'eoaoraaecxaa HCTOpHH 3eMHOH KOpbl. .LI. 0 K e M 6 P H it .LI.oKeM

6pHHcKaH H'CTOpHH xapaxrepasyer HalIaJIbHYIO CTa.n.HIO reOJIorHlIeCKO
ro pa3'BHTHH 3eMJIH. 3TO HaH60JIee .n.JIHTeJIbHaH H MaJIO asyseanaa 
CTa;l{HH, JJ:JIHBlIIaSiCH CBbIIIIe 3000 MJIH. JIeT• .LI.oKeM6pHH OXBaTbIBaeT 
apxeucICYIO H nporepoeoacxqto apbt. .LI.oKeM6pHHcKHe UOpOJJ:bI, no KO
TOPbIM BOCCTaHaBJIHBaeTCH JJ:oKeM6pHHcKaH HCTOp,HH 3eMJIH, B 60JIb
IlIHHCTBe CBoeM cxpsrrsr nOJJ: TOJImeH 60JIee MOJIOJJ:bIX ropaux nopon. 
TIpeJJ:cTaBJIeHbI oaa npeHMy~ecTBeHH9 noponaxa MaZMaTUtteCICOZO H 
MeTaMopeputtecICOzo npouCX03ICaeHUJl- ZpaHUTaMU,ZHeucaMu, cnanua
MU, xeapuurauu H aMepu6oAuTaMu. MeTaMoP<PHlIecKHe noponu na 3/4 
npencraaneaa nepaaxaoocanoxnsraa nopo.n.aMHH no cpaBHeHHIO' 
C MarMaTHlIeCKHMH nOJIb3YlOTCH 60JIee llIHpOKHM pacnpocrpaneaaea, 

H3 ocaaosesrx nopon B aepxaax TOJImaX JJ:oKeM6pHSl pacnpocrpaaeau 
xonenoueparu, necuanuxu, ICpuCTaAAUtleCICUe USBeCTHJlICU, aOAOMUTbt. 
B cJIa6oMeTaMoP<PH30BaHHblx noponax HHLKHero nporeposoa H PH<peS 
HHorJJ:a BCTpelIalOTCH OCTaTKH <popaoMHHH'<pep, ,KHlIIelIIHOnOJIOCTHblX, CII
He3eJIeHbIX BOJJ:opOCJIeH H .ZI.P}THX opraaasxos. 

.LI.OBOJIbHO BbICOKO pa3'BHTbIH dpraHHQecKHH MHp I1pOTep030H rOBO
pHT 0 TOM, lITO LKH3Hb aa 3eMJIe nOHBHJIaCb HJIH B apxee, HJIH erne 
paasme. TIPHcyrCTBHe qeJJ:H .ZI.oKeM6pHHcKHX ,06pa30BaHHH MHorOlIHC
JIeHHbIX HHTPY3HH Mar/daTHtIeCKHX nopon H JIaB oBHJJ:eTeJIbCTByeT 
o npOHBJIeHHH B apxee H nporeposoe H'HTeHCHBHoro MarMaTH3Ma. .LI.o
'KeM6pHHcKHe noponu, KaK npaBHJIO, CMHTbI B CKJIaJJ:~H H pa30pJ;la~:II>1 

TpemH'HaMH. .LI.BHLKeHHH 3eMHOH KOpbI,BbI3bIBaBIIIHe nOJJ:06Hble napy
lIIeHHH, nOBTOpHJIHCb HeO.ZI.HOKpaTHo, B pe3YJIbTaTe Qero crpoeaae 3eM
HOH KOPbI CTaJIO CJIOLKHbIM. 

J13ytIeHHe cJIa6oH3MeHeHHblx "ocanouaax nopon pHlPeH n03BOJIHJI() 
BOCCTaHOBHTb <pH3HKo-reorpa<pHlIecKYIO ofcraaoaxy na 3eMJIe B KOH
ne JJ:OKeM6pHH. KaK noxassrsaror HCCJIeJJ:OBaHHH, K KOHny .n.OKeM6pHH 
6bIJIH crpopxapoaaau BOCTOtlHOeBpOneUCICaJl, CeBepoaSUaTCICaJl (CH
6HpcKaH), I03ICHoasuaTCICaJl (KHTaHCKaH), CeBepoaMepUICaHCICaJl (Ka
HaJJ:CKaH), HHaOCTaHCICaJl, ABCTpaAUUCICaJl, AeppUICaHCICaJl; I03ICHo
aMepUICaHCICaJl Ii BOCTOtlHOaHTapICTUtteCICaJl nAaTepopMbt 1 (pHC. 31). 
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nOCJIe,nHHe IHlTb TIJIanpOpM' 6bIJIH 06'be,nHHeHbI B orpoMHbIH MaTepHlt 
Fonoeanu. HapH,ny c ytIaCTKa'MH aeMHOH KOPbI co CTIOKOHHbIM peaca
MOM 6bIJIH H npyrae, aa KOTOpblX npOHBJIHJIHCb ByJIKalHHtIeCKaH nea
TeJIbHOCTb, aeMJIeTpHCeHHH H ropooopasosarensaae ,nBH:tKeHHH. 

.uOKeM6pHH TaHT euie MHoro aepasranaaeoro, no yace CeHtIaC yxe
Hhle rrOJIaraIOT, tITO IB ero OTJIO:tKeHHHX cocpenoroseno OKOJIO 70% 
acex sanacoa XpOMHTOB, 70% xceneaa, 60%' 'Me~H H Mapra,Hl.(a, 70% 
HHKeJIH, 90%1 30JIOTa H K06aJIbTa, 50% ypana. 

n a JI eo a 0 H. OH HaCtIHTbIBaeT OKOJIO 340 MJIH. JIeT. PaaJIHtIH5I 
B rpayae, 'nerporparpaaecxoa COCTaBe H npyrne npH3IHaKH rrOa'BOJIHJIH 
paanennrs naaeoaoncxyto rpyrmy nopon na mecrt, CHCTeM: Ke,11.6puu
CKylO, opdoeuxcxuto, CUllypUUCKylO, oeeoncxuso, KaMennoyeollbHylO H 

nepMcKylO. B naneoaoacxyro 3Py (rpeu. naneoc - ,npeBHHH) nponso
lllJIH 60JIbmHe nepexenu aa 3eMJIe. Heysaaaaeao Ha'MeHHJIHCb opra
HHtIeCiKHH MHp, penserp, KJIHMaT. napaJIJIeJIbHO C pacuaerox MOpCKHX 
opranaaxoa aa 'cyme rrOHBHJIHCb aaaexasre :tKHBOTHbIe, BHatIaJIe aex
HOBO,nHbIe, sarex npecxuxaroumeca. .uOBOJIbHOCHJIbHO H3MeHHJIC51 H 
paCTHTeJIbHbIH MHp. nOHBHBllIHecH BHatIaJIe .naaeoaos naayaoaue, 
tIJIeHHCTOCTe6eJIbHbIe H nanoporaaxa ,nOCTHrJIll: 60JIbillOrO pacusera 
B n03,nHeM naaeosoe. OHH rrOCJIy:tKHJIH nCXO,lJ:HbIM MaTepHaJIOM' ,nJI5I 
06paaoBaHHH ,MHOrOtInCJIeHHbIX MeCTOpO:tK,neHHii yrJIH. Ilaaeosoncxo
rouoapacra yrJIH .uoH6acca, Kystiacca, Kaparannu, DO,nMOcKoBHoro 
H npyrnx 6acceiiHOB. 

l1aMeHeHHH penserpa 6bIJIH BbIaBaHbI ,nBH:tKeHHHMH aeMHoii KOpbI. 
Fopooopaaoaarensaae npoueccu pannero naneoaoa crroco6CTBOBaJIH 
.oripaaonaamo rop I1cJIaH,nHH, BeJIHK06pHTaHHH, CKaH,nHHaB'IfH, Ka
3aXCTaHa, CaRH, ropooopaaoaareasasre ,nBH:tKeHHH :BTOpoii nOJIOBHHbI 
naJIe030H - epOpMHpOBaHHIO ropaux coopyzceaaa Ypana, IO:tKHoro 
THHh-IIIaHH, AJITaH, 3ana,nHoii CH6HpH, .uoH6a'cca, Annananea, ,.'\,B
CTpaJIHlkKHX KOp~HJIbep. BrrOCJIe,nCTBHH nexcropue H3 HHX 6bIJIH 
paspyureasr reOJIOrHtIecKHMH npoueccaxa (ropu 3ana,nHOH CH6HpH, 
KaaaXCTaHa,IO:tKHOrO Ypana). KOJIe6a'TeJIbHbIe ,nBH:tKeHHH aeMHoii KO
psr BbIablBaJIH IHeo,nHOKpaTHbIe no,nHHTHH H norpyacennx ,nOKeM6plIH
CKHX ITJIaTepopM H nepexeuieaaa 6eperOBoii JI'HIHHH MOp51. 

113MeHeHHH B COOTHOIlleHHH CYiliH H MOpH OKaaaJIH cepsesaoe 
BJIHHHHe na KJIHMaT rraJIe03051. B Kap60He aa 60JIbIIIHHCTBe naar
epOpM Ceaepnoro nonymapns KJIHMaT 6bIJI TerrJIbIM H BJIa:tKHbIM, a B 
nepva CYXHM H :tKapKHM. 3TO nonrsepacnaior MHOrOtIHCJIeHHbIe MeCTO
pO:tK,neHHH yrJIH, OTKpbITbIe cpenn BepXHerraJIeOaOHCKHx OTJIO:tKeHl1ii. 
B IO:tKHOM rrOJIyIIiapHH B 31'0 BpeMH KJIHMaT 6bIJI oxeas XOJIO,nHbIM. 
3,necb 6bIJIO HeCKO.lJbKO ueHTpOB OJIe,neHeHHH. JIe,nHHKOBbIe OTJIO:tKe
HHH, nonrsepzcnaromae p acnpocrpaaeaae JIe,nHHKOB, ooaapysceau B 
IO:tKHbIX pafiouax AeppHKH, IO:tKHoii AMepHKH, ABCTpaJIHH. " 

naJIeOaOHCKHe noponu 60raTbI rrOJIeaHbIMH HCKorraeMbIMH. C HH
MH CBHaaHbI MeCTOpO:tK,neHHH HeepTH H raaa CH6HpH, DOBOJI:tKbH, Be
JIOpyccHH, yrJIH .uoH6acca, Pypa, Y3JIbCa, Kystiacca, CHJIeaHH, a TaK-

I ITJIanpOpMa - :lKeCTKHH yqaCTOK 3eMHOH KOpbI, B npenenax xoroporo OTMe

IIaIOTCli cnatiste ~BH:lKeHHlI. H IIOqTH orcyrcrayer BYJIKaHHqeCKali ~ellTeJIbHOCTb. 
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JKe MeCTOp01K,ZleHHSI COJIeH, <pOC<pOpHTOB, OOKCHTOB. BHe,ZlpeHHe HHT

PY3HH MarMaTHtIeCKHX nOpO,Zl OOycnOBHJIO 00pa30BaHHe Py.Zl qepH~X. 
uBeTH~X, pe,ZlKHX H OJIarOpO.z(H~X MeTaJIJIOB. . . 

Me 3030 H. Me3030HCKaSi spa (rpes. Me30C - Cpe,ZlHHH), B Te

tJeHHe KOTOpOH C<pOPMHlpOBanaCb Me3030HCKaSi rpynna nopon, npo
,ZloJI1KaJIaCb 173 MJIH. JIeT. 00' OpraHHqeCKHM OCTaTKaM Me3030HcKas 

rpynna ,ZleJIHTCSI na TpH CHCTeM~: rpuacoeipo, IOpCICylO H MelloBYIO· 
KaK nOKa3~BalOT HCKonaeM~e OCTaTKH, OpraHHqecKHA MHp 3eMJIH. B 
Me3030e CHJIbHO H3MeHHJICSI. K H3"IaJIy spa MHorHe naJIe030HCKHe 
)KHBOTH~e H pacTeHHSI (TpHnooHT~, iIaJIe030HCKHe HrJIOK01KHe, KO

paJIJI~ H' np.) BblMepJIH, na cMeHy HM npHIIIJIH ronOBOHorHe H lI.BY
CTBOpqaT~e MOJIJIlOCKH, Me3030HCKHe amepa, nTHU~, a H3 paCTeHHA
rOJIOCeMeHH~e. OOSlBHJIHCb HOB~e, paaee HeH3BeCTHble npe,ZlCTaBHTe
JIH HrJIOKO)KHX, <popaMHHH<pep, p~o, OplOXOHorHX MOJIJIlOCKOB. !KH3HI> 
HacyIIle paCIIIHpHJIa CBOH rpaaanu aa cser pa3BHTHSI npeCMblKalO
mHXCSI H nTHU. Ilpecxuxaiouraeca OOHTaJIH aa cyme H -B BO,Zle. JIec
H~e M aCCHB~ Me3030HCKHX' KOHTHHeHTOB COCTOSlJIH npeaaymecrseaao 
H3 rOJIOCeMeHH~X paCTeHHH, 13 MeJIOBOM nepaone K HHM npHCOe,ZlHHH'

JIHCb noxpsrrocexeaaae.. 
3BOJIlOUHSI• opraHHtIeCKOrO MHpa TeCHO CBSl3aHa C ,ZlBH1KeHHSlMH 

3eMHOH KOP~ H H3MeHeHHSlMH KJIHMaTHtIeCKHX yCJIOBHH. .I'opooopa
30BaTeJIbH~e npoueccu B Me3030e pa3BHBaJIHCb B OOJIaCTH THXOQKe
ancxoro KOJIbua H 3aBepIIlHJIHCb 00pa30BaHHeM xpeOTOB H ueJIbIX rop
HbIX CHCTeM (xpeOT~ Bepxosscxuu, lJepcICoeo, lJyICOTCICUU,; p'rJlCye
p.rJlCYP, H Cuxors-Anun» B BOCTOtIHOH C~OHPH H aa )J.aJIbHeM BOCTO
xe, Cxanuctue eopa B CeBepHOH AMepHKe, ropu Bocroaaoro KHTaH 

H HH,ZlOKHTaSl). • 
B naxaae Me3030Sl npOH30IIlJIO pasneaeaae rOH,ZlBaHI;lI aa nSlTb 

tIac:reH: ABCTpalluucICylO, HHaoctaHcICylO, AeppUICaHCICYlO, Bpasune
CICYIO H AHTapICTUay. B ceaepaox nOJIyIIlapHH B STO BpeMSI OOOCOOH. 
AHCb CeBepoaJJepuICaHCICUU ICOHTUHeHT H' Eepasus. OlI.HOBpeMeHHO 
O~JIH 3aJI01KeH~ rHraHTCKHe Bna,ZlHH~ HHaUUCICoeo, ATllaHTUetecICoeo 
H Ceeepnoeo Jleiioeuroeo OICeaHOB. 

KJIHMaT B aaxane Me3030Sl B OOJIbIIlHHCTBe paROHOB cesepaoro 
nOJIyIIlapHSI OCTaBaJICSI TenJI~M H BJIa1KH~M, 0 tIeM roaopar yrJIeHOC

.	 sae OTJI01KeHHSI aa CHOHpCKOH naartpopxe, B HHlI.OKHTae H HeKOTO
pux .llpyrHx paaoaax. Me3030HCKHH B03paCT HMelOT yronsasre MecTO

p01KlI.eHHSI 4epeMXOBCKoro, Kaacxoro, Jlencxoro H HeKOTopbIX lI.PY
rHX yrOJIbH~X oacceHHOB, MeCTOp01KlI.eHHSI He<pTH H raaa 3analI.HOH 
CH6HpH H nonyocrpoaa MaHrbIIIIJIak. B lOpCKHX OTJI01KeHHSlX pas

Be,ZlaH~ tPOC<pOpHTbI, cepa, MeCTOp01KlI.eHHSI CTpOHTenbH~X MaTepHa
JIOB if y.eMeHTHoro cupsa, C HHTPY3HBH~MH nOpOlI.aMH Me3030Sl CBSI
3aHbI MecTop01KlI.eHHSI 30JIOTa, 'UHHKa, CBHHua, OJIOBa H npyrax MeTaJI

JIOB. 
K a H H 0 3 0 H. KaHHoaOHCKaSi spa (rpes, KaHHOC - HOBblR) - spa 

HOBOH 1KH3HH. Ee np0lI.OJI1KHTeJIbHOCTb nOCJIelI.HHe 67 MJIH. JIeT. KaH
H030HcKaSi rpynna nopon nOlI.pa3lI.eJISleTCSI aa TpH CHCTeMbI: naileo
eenoeqto, neoeenoeuto H uereeprusnuto. OTJI01KeHHSI STHX CHCTeM, no
xpuaaiouiae lI.HO coapexeaaux MopeH, OKeaHOB H KOHTHHeHTbI', 'co

aepacar xaorosacaeaaae OpraHHtIeCKHe OCTaTKH. Opraaasecxan MHp
 
. KaHH030Sl xapaxrepaayercs nOSlBJIeHHeM HOBblX <pOPM 1KHBOTHblX H
 
pacreaaa H yBeJIHtIeHHeM KOJIHtIeCTBa BHlI.OB. B KaHH030HCKHX MOpHX
 
6~JIH lIIHpO'KO pacnpocrpaaeau lI.BycTBOptIaT~e H OplOxoHome MOJI'

JIlOCKH, npocreainae, p~Obl. Ha CYIIIe aa CMeRy nOtITH nOJLHOCTblO B~


MepIIIHM np'ecM~KaIOIUHMcSI npHIIIJIH MJIeKOnHTalOIUHe. B naneoreae
 
H neoreae cpena MJIeKOnHTalOIUHX _nOSlBJISIlOTCSI XoooTH~e, JIOIIlalI.I:I

aue, rp~3YH~ H aacexoxosnaue H B KOHl.I,e neoreaa - tIeJIOBeKOOo

paaaue ooeasaaa. CaM~ii MOJIOlI.OH qeTBepTHq}f~H nepHo~, HaCtIHT~

BalOIUHH OKOJIO MHJIJIHOHa JIeT, 03HaMeHOBaJICSI nOSlBJIeHHeM tIeJIO


sexa. 
PaCTHTeJIbHblH MHP KaHH030Sl xapaxrepasyercs paCI.I,BeTOM no

Kp~ToceMeHH~X paCTeHHH. HapSlJlYc HHMH npOlI.OJI1KaJIH pa3BHBaTb

CSI rOJIOCeMeHHble, nanopOTHHKH, MXH H BOlI.OpOCJIH. 
. B KaHH030e O~JIH C<pOpMHpOBaH~ TaKHe ropaae coopyzceaaa, xas, 

Allbnbl, Banxanu, Kapnaru, KaBICaa H nasupo-Anaa, Fusuinau, 
AHabl. OOSlBHJIHCb KOPllICCICUU, H KaMetaTCICUU eopnue XpOOTbl. 
o llp0lI.OJI1KalOIUHXCSI nponeccax ropooopaaosaaaa CBHlI.eTeJIbCTBYlOT 
COBpeMeHH~e ByJIKaHH3M, 3eMJIeTpSlCeHHSI H rJI~OOB~e nOlI.HSlTHSI. 
)J.BH1KeHHSI 3eMHOH KOP~ B~3BaJIH 66pa30BaHHe B A<ppHKe rJIyooKHX 

TpeIUHH (pa3JIOMOB), aa MeCTe KOTOP~X 00pa30BaJIHCbBnOCJIelI.CTBHH 
osepa H BHyTpeHHHe MOpSi tKpacnoe Mope, a<ppHKaHCKHe osepa 
KU8Y, Taneansuxa H np.). B KOHl.I,e KaHH030Sl npOH30IIIJIH KJIHMa rn
tIeCKHe H3MeHeHHSI B CeBepHOM nOJIyIIIapHH;' B neoreae HaqaJIOCb no

XOJIOlI.aHHe, oxaarasuree B qeTBepTHtIHOM nepaone ceaepasre paaonu 
Eapona, A3HH, CeBepHOH AMepHKH. HatIaJIOCbOJIe.ZleHeHHe STHX 00
JIaCTeH, uearpaxa OJIelI.eHeHHSI O~JIH KaHalI.CKHH IUHT, rpeHJIaHlI.HSI, 
HOBaSi 3eMJISI, CKaHlI.HHaBCKHe ropu, OOJISlPll~H YpaJI. OOTenJIeHHe 
B KOHue n03.ZlHeQeTBepTHtIHOH H B HatIaJIe COBpeMeHHOH snOXH Bbl3
BaJIO TaSlHHe JIelI.HHKOB H nocreneaaoe <pOpMHpOBaHHeCOBpeMeHHblX 
KJIHMaTHtIeCKHX· yCJIOBHH. JIelI.HHKH OCTaBHJIH orpoxaoe KOJIHtIecTBO 
OOJIOMKOB (MopeHbI) B BH.Zle BaJIyHoB, rpaBHSI, necxa, JIeHTOtIHbIX rJIHH 
H cyrJIHHKOB. 

rna. a XI 
06u..WtE CBE,D,EHHSI 0 rEOIlOfHYECKHX npOLl,ECCAX 

838HMOCBR3b H B3aHMOJJ.eiicTBHe reocoep 3eMJlH. Bee RBJIeHHH H 

npoueccu, npOHCXOlI.SlIUHe BO BceneHHOH, Hepa3pbIBHO CBSl3aHbI Me1K
lI.y COOOH. B3aHMocBSl3aHa C oKpY)KalOIUHM MHpOM 'H naaaera 3eMJISI. 
Becnpepusao na ee noaepxaocrs H3 KOCMoca nocrynaer IIOTOK xare

pHH B BH.z:ie KOCMHtIeCKOro H3JIytIeHHSI, COJIHeqHOH paaaauaa H xereo. 
paraoro BeIUeCTBa. 3eMJIJI nepes BepXHHe CJIOH arxocrpepa H3JIyqaeT 
B Me1KnJIaHeTHOe npOCTpaHCTBO HOHH3HpOBaHHbIe raau. 

TeCHaSi B3aHMOCBSl3b cYIUecTByeT H Me)KlI.Y OOOJIOtIKaMH 3eMJIH. ' 
B3aHMOlI.eHCTBHe reocrpep 3eMJIH COCTOHT BO B3aHMHOM 06MeHe Be
IUeCTBOM H B3aHMHOM BJIHSlHHH lI.HHaMHKH HX cpen, TaK, .ZlBH1KeHHe 
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BOS.uYlllHbIX MaCC araocrpepu BJiliHeT aa .uBliLKeHHe, BO.ubI B ranpo
coepe (06paSOBaHlie BOJIH) , nsrssmaer paspyureane rOpHbIX nopon 
na cyme. BeII.J.eCTBO BepXHeH MaHTHH B orHeHHO-LKH.uKOM COCTOHHHH 
npOHHKaeT B seMHyIO K9PY H ocYII.J.eCTBJlHeT TeM caMbIM 06MeH Beme
CTBOM Me1K.uy MaH'THeii H seMHOH KOpOH. Kascnaa HS o60JlOlJeK 3eM
JIH B KaKOM-TO Mepe 06yCJloBJlHBaeT CYII.J.eCTBOBaHHe H LKHSHe.ueHTeJlb- , 
HOCTb .upyroii. Baocrpepa nOCT3BJlHeT B araocipepy, aanpasrep, KHC
xopo.a, rH.upoc!l>epa - sonansre napu, ATMoc!l>epa, B CBOIO OlJepe.ub• 

SaII.J.HII.J.aeT OT naJlHII.J.HX JlYlJeH COJlHu.a OpraHHqeCKHH MHp H ranpo
cflJepy 3eMJlH, ynepscaaaer ncnapaauryioca C nOBepXHOCTH anary H B 
snne aTMOCq>epHbIX ocanxon aosepamaer ee 3eMJIe. Bonaas H BOS
nyunras 060JlOlJKH 06yCJloBJlHBalOT cyII.J.eCTBOBaHHe OpraHHlJeCKOrO MH
pa. <l>OPMbI B3aHMOCB5ISH H BsaHMo.ueHCTBHH reoctpep 3eMJlH xpaane 
pasHo06paSHbI. BsaHMo06ycJIOBJleHHOCTb H BsaHMo.ueMCTBHe o60JlOqeK 
3eMJlH no.uTBepLK.uaIOT OCHOBHbIe nOJlOLKeHli51 .uHaJIeKTHlJeCKOrO MaTe
pHaJlHSMa 0 e.uHHCTBe MaTepHaJlbHOrO MHpa, 0 BsaHMHOM CBHSH H 

BHBsaHMHOH 06yCJloBJleHHOCTH npOu.eCCOB Ii HBJleHHH B npapone, 0 .u
:lKeHHH MaTepHH H nepexone ee HS onaoro COCTOHHHH B npyroe, 

reOJLOeUlf.eCKUe npoueccsi U UX 1tanpa8JLe1t1JlOCTb.BsaHMOAeHCTBHe 

reocrpep 3eMJlH npOHBJlaeTCH 8' TaKHX npoueccax, KaK paspytueaae 
ropnsrx nopon H 06pa30BaHHeocaAKOB, HSBep:lKeHHe HS aeap rJly6HH" 
aoro BeII.J.eCTBa H ncpexemenae na rJly6HHy xarepaaaa, naxonaame
rOCR na nOBepXHOCTH 3eMJIH, H T. A. Bce 3TH npoueccu B KOHeqHOM 
csere MeHHIOT JlHK 3eMJlH H cnoc06cTByIOT o6pasOBaHHIO HOBbIX CJlO
ea seMHOH xopsr. Ilpaponaue npoueccu, 06yCJloBJlHBaIOII.J.He !l>OpMH
pOBaHHe H paSBHTHe seMHOH xopsr, npHHHTO HaSbIBaTb eeOJLOeUlf.eCKU

MU. K HHM OTHOCHT BbIBeTpHBaHHe, AeHTeJlbHOCTb pex, osep, Mopell:, 
SeMJleTp5lCeHHH, syJlKaHHsM HAp. .D.BH:lKYII.J.aH CHJla 3THX npouec
COB - COJlHelJHOe renno, renno aenp 3eMJlH H ee rpaaarauaouaaa 
3HeprHH. B saBHcHMOCTH OT HCTOlJHHKa 3HeprHH reOJlOrHlJeCKHe npo
ueccsr .ueJI5IT aa 3K30eeHHble. (HSBHe p0)l{.ueHHble) II snooeennue 
(HsHyTpH po)l{AeHHbIe). Ilepaae ,npOTeKaIOT B CJlOHX, 6J1H3KHX K no
BepXHOCTH 3eMJlH, H HenocpeAcTBeHHO na ee nonepxaocra, sropue-> 
B nezrpax seMHOH xopu. 

3K30reHHble reOJlOrHlJeCKHe npoueccu - aTO npoueccu BsaHMO
, AeHCTBHR seMHOH KOpbI C BHeWHHMH reocrpepaaa 3eMJIH• .D.eHcTBySl 

na ropnste nopona CYWH, sxsoreanue npoueccu paspyuraior HX. 
DOJlbWOe YlJaCTHe B paspymeaaa npHHHMalOT serep, BOAa, JIe.u H APY
r-ae q>aKTopbl. B pesynsrare paspYlllHTeJlbHOH pa60TbI cynra eLKero.u
HO nOHHLKaeTCH na 0,09 MM, HJlH na 9 CM B TbICHqeJleTHe. 0 p'asMepax 
p aspymeaas Cy.uHT no KOJIHlJeCTBY nponyxroa paapynresas, nocryna
IOII.J.HX C cyum B Mope. ECJlH 6b1 na SeMHOM mape nporexaan TOJlbKQ 
nponeccu paspymeana, TO KOHTHHeHTbI, cpeAHSIH BbICOTa KOTOpbIX 
875 M, 6bIJlH 6bI aupoaaeaa AO YPOBH5I BO.uHOH noaepxnocrn OKeaHOB 
sepea 9,7 MJIH. ner. 

OKeaHHlJeCKOe AHO supaaaneaercs nyreu sanOJIHeHHH MOpCKHX 
snanaa ocanxaaa, npHHocHMblMH C cyura. B HX rpancnoprapoaxe 
npHHHMalOT ysacrae rpaBHTaUJlOHHbIe CHJlbI, serep H sozra, Ilpouecc 
ocaAKOHaKOnJleHHH H.ueT aaxaoro Me,lI.JleHHee, qeM paapyureaae CyWH. 

'Tax KaK IIJIoII.J.a;u.b, aaaaxaexas MOpHMH H OKeaHaMH, aaxnoro BOJIb
me nnouiana cynra, CKOpOCTb HaKOnJIeHHSI ocanxon MeHHeTCH no Me
pe y.uaJleHHH OT 6epera. B 06J1aCTH MeJIKOBOAbSi OHa nocraraer 60 MM, 
a B rJIy60KoBO.uHbIX lJaCTRX oxeaaa noHHLKaeTCR no 1 MM B TbICHlJe
.JIeTHe. XOTH CKOpOCTb HaKOnJleHHH ocazncoa OtIeHb MaJla, sa .uJlHTeJIb
HbIH IIpOMeJKyToK BpeMeHH HaKanJIHBaIOTCH SHaqHTeJIbHbIe no MOII.J.HO
CTH TOJIII.J.H ocaAKOB. TIPH CKOpOCTH HaKOnJIeHHH ocaAKOB 10 MM·B TbI
caxenerae sa 100 MJlH. ner MOJKeT oopaaoaarsca KHJlOMeTpOnaH TOJI
ma OCaAOlJHbIX ropaux nopon. YtIHTbIBaH cxasauaoe ssnue, MOJKHO 
cnenats BblBOA 06 06meH HanpaBJleHHOCTH 3KsoreHHbIX npoueccos. 
sxsoreaaue npoueccu senyr K crJla)l{HBaUIIIO noaepxnocra CyWH H 
BblpaBHHBaHHIO OKeaHHtIeCKOro AHa. I1HaH HanpaBJleHHOCTb 3HAoreH
HbIX reOJlOmtIeCKHX npOu.eCCOB.· OHH cosnaror 3HatIHTeJlbHble' HepOB
HOCTH pexserpa, BbISbIBalOT 06pasOBaHHe rop, ByJlKaHHtIeCKHX KOHy
COB, KOTJlOBHH H OKeaHHqeCKHX BnaAHH. Be.uyII.J.YIO POJlb B 3HAoreH
.HblX npoueccax arpaior TeKTOHHtIeCKHe .uBH:lKeHHSl. OHH xoryr 6bITb 
MeAJleHHbIMH KOJle6aTeJlbHbIMH ABHJKeHHHMH, COnpOBOJK.uaeMbIMH 
nJlaBHbI~H no.uHHTHHMH HJlH norpyzcerraaxa SeMHOH nOBepXHOCTH, 
6bICTpbIMH, IIOQTH MOJIHHeHOCHbIMH, BbI3b1BalOII.J.HMH nepeuemeaaa 
n:eJIbIX 6J10KOB seMHOH KOpbI, C OAHOBpeMeHHbIM 06pasOBaHHeM rny
60KHX TpeII.J.HH, npOBaJlOB HJlH nOAHHTHit. B npouecce TaKHX JJ.BH:lKe
lIHH ytIaCTKH CYUIH MoryT CTaTb AHOM MOpH, H Hao60pOT. HeMaJIO
B-aLKHylO POJlb HS 3H.uoreHHbIX npoueccos nrpaer MarMaTHsM, aussr
BaIOII.J.HH IIpH 'BHeJJ.peHHH B aexnyro xopy MarMbI 06pasOBaHHe HHTPy
3HH MarMaTHqeCKHX nopon, BOSHHKHOBeHHe na IIOBepXHOCTH3eMJlH 
ayaxaaos. K 3HAoreHHbIM npoueccasr OTHOCHT H MeTaMop$HsM
soaneacraae BbICOKHX AaBJIeHHH, rejaneparyp, ropaxax raaoa H pacr
BOpOB aa paaee 06pasOBaHHbIe ropaae noponsr. , MeTaMop!l>HsM BbI
3bIBaeT xopeaaoe npeoopasoaaaae panee c!l>opMHpoBaBWHXCH ocancx
HbIX H xaraarasecxax nopozt, npespauraer HX B KatIeCTBeHHO HOBbIe 
MeTaMopcPHtIeCKHe noponu, ' . 

3HAoreHHbIe H sxsoresasre reoaorn-recxne rrpoueccsr - HPKHH 
npHMep npOHBJleHHH OAHoro HS OCHOBHbIX saKOHOB AHaJIeKTHtIeCKOro 
MaTepHaJlHSMa - 60Pb6bI ,npOTHBOnOJIO)l{HOCTeH: nepasre coaaaror aa 
nOBepXHOCTH 3eMJlH HepOBHOCTH penserpa, aropue - paapyuraior HX. 
B TO :lKe BpeMH 3TH npoueccu B3aHMOCBHsaHbI H BsaHMo06ycJlOBJIeHbI: 
POCT IIOJIOJKHTeJIbHbIX !l>OpM pensepa (ByJlKaHHtIeCKHX KOHyCOB, top
HbIX MaccHBOB HAP.) 060CTpHeT H yCHJIHBaeT sxsoreaasre npoueccsr. 
no xepe BblpaBHHBaHHH penseqia axaorenasre IIPOUeCCbI aaryxaior, 
nepe~eII.J.eHHe ?HaqHTe.TJbHbIX Macc ropasrx nopozt HS OJJ.HIIX ytIaCTK013 
seMHOH nOBepXflOCTH B npyrne MOLKeT npasecrn K na pyuremno pan
HORecHH B pacnpeneaeaaa BeII.J.eCTBa B seMHOH xope H TeM caMbIM 
cnocoocrsoaan, npOHBJleHIIIO aKTHBHbIX TeKTOHHqeCKHX ABHLKeHHH. 
CKODOCTb H M.aCWTa6bI JJ.eHCTBHH reOJIOrHtIeCKHX npoueccoa nepnona
qeCKHMeHSlIOTCH BO BpeMeHH II npOCTpaHCTBe. 
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Pa3Aen IV 

3~30rEHHbIE rEOllOfH4ECKHE neousccu 

• 

HCTO'lHHKaMH 3HeprHH 3KSOreHHblX reOJIOrH'leCKHX npOUeCCOB, 
KaK yzce ynoMHHaJIOCb, CJIy)KaT TenJIOBaH 3HeprHH COJIHUa H CHJIW 
rpaB-HTaUHH, a OCHOBHbIMH ,nBIl)KymHMH <tJaKTopaMH - TenJIO, sona, 
aerep, nen, opraaaausr, CHJIa TH)KeCTH. B saBHCHMOCTH 01' <tJaKTopOB 
H cpensr, B KOTOPOH npOHBJIHIOTCH sxsoreanue npoueccsr, HX noztpaa
,neJIHIOT aa npoueccu BblBeTpUBaHUJl, aeHyaal{UU, ocaaKOHaKOnAeHUJl 

H inuieenesa. 
Benyuryio POJIb B 3KsoreHHbIX npoueccax nrpaer neaynauaa (JIaT. 

neayaape - 06HamaTb) - cOBoKynHocTb npoueCCOB paspyweHHH 
ropaux nopon, B KOTOpbIX nOMHMO BbIBeTpHBaHHH Y'laCTBYIOT serep, 
sona pex H npyrae sxsoreaaue <tJaKTopbI. )leHy,nauHH COnpOBO)K,naeT
CH nepexemennea 06JIOMKOB; npoacxonamax non ,neHCTBHeM rpaaa-. 
TaUHOHHbIX CHR, serpa, BO,nbI, JIb,na (areuru neaynauaa}. B saBHCH
MOCTH 01' <tJHSHKo-reorpa<tJH'leCKHX yCJIOBHH arearsr ,neHy,naUHH MoryT 
,neHCTBOBaTb B coaoxynaocra HJIH noposas, n03TOMY BbI,neJIHIOT reo
JIOrH'leCKYIO ,neHTeJIbHOCTh serpa, TeKY,IJHX Ii nonseaaax BO,n, JIe,nHH-
KOB, oaep H '60JIOT, xopea H OKeaHOB. . 

)leHy,naUHOHHbIe npoueccu paC'lJIeHHIOT, 'a aareu . ,CrJIa)KHBaIOT 
pensedi CYWH, nOHH)KaH ero. Ha pasaaaax OHH coaaaior OBparHH 
pesaue ,nOJIHHbI, paapyuraior ropasre CHCTeMbI H npespautaior HX B 
XOJIMHCTbIe paBHHHbI. Ilpauepox MO)KeTCJIY)KHTb KasaXCTaH, npe
BpamaIOmHHCH HS ropaoa CTpaHbI B XOJIMHCTyIO. B nenynauaa MOp
cxoro naa Y'laCTBYIOT MopCKHe Te'leHHH H BeTpOBbIe 'BOJIHbI. BOJIHbI 
paapyuraior 6epera H yHOCHT, npoziyxrsr paapymeaas B rJIy6b MOpH. 
nOBepXHOCTHbIe H npanoaaue reseuna cnococcrayior nepexetneamo 
ocanxos HS 06JIaCTH MeJtKOBO.lJ.bH B 60JIee rJIy60KHe 'laCTH MopCKoro 
nna. B nepexemeaaa ocaasos Y'laCTBYIOT nonaonaue OnOJISHH H 
MYTbeBbIe nOTOKH. 

B ,neHy,naUHOHHOM npouecce MO)KHO BbI,neJIHTb CTa,nHIO paapyure
HHH ropnux nopon H CTa,nHIO nepeaoca (TpaHcnopTHpOBKH) nponyx
TOB paapyureaas. 3aKaH'lHBaeTCH npouecc ceduuenrauuet; (ocanxo
HaKOnJIeHHeM, JIaT. ce,nHMeHTyM - ocanox). Ka)K,naH HS CTa,nHH HMeeT 
CBOH oc06eHHOCTH, onpeneaseuae npaponasrxa <tJaKTopaMH, HHTeH
CHB!I0CTb npOHBJIeHHH KOTOpbIX Haxo,nHTCH B npHMOH 3aBHCHMOCTH 
01' penserpa MeCTHOCTH, <tJH3HKO-XHMH'leCKHX caoficra ropaux nopon H 
KJIHMaTHlJeCKHX yCJIOBHH. TaK, pa3MbIBaIOmaH ,neHTeJIbHOCTb TeKy'lHX 
BO,n aKTHBHeii npOHBJIHeTCH B BbICOKoropHbIX 06JIaCTHX, BeTpOBaH ,ne
HTeJIbHOCTb - B CYXOM H )KapKOM KJIHMaTe, OCa,ll.KOHaKOnJIeHHe HH
TeHCHBHee TaM, rne BO Bceii nOJIHOTe npOHBJIHIOTCH CHJIbI rpaBHTaUHH. 

Ilpoueccu inuieenesa - nepepozcneaas HJIH npeoripaaoaaaaa ocan
xa B nopony-e-supaacaiorcx B ero ynJIOTHeHHH, ueMeHTaUHH, 06e3BO. 

JKHBaRHH, a aaoraa H nepeKpHCTaJIJIH3aUHH. B arore H3 PbIXJIOH Mac
CbI ocanxa otipasyerca ocanosaas ropnas nopozta: 83 HJIa oepasyer
CH rJIHHa, HS xapoonaruoro ocanxa - HSBeCTHHK H T. n. Ilpoueoca 
oca,nKOH3KOnJIeHHH npo,nOJI>KaIOT <tJOpMHpOBaTb HOBbIe TOJImH oca
Jl,O'lHI:>lX ropHbIX nopon, 

-, 

r 11 a B a XII 

BbIBETP"'BAH"'E rOPHblX nOPOA 

Bueerpueanueu HaSbIBaIOTCH npoueccu xpaaasecxoro paspyme-
HHH- H XHMH'leCKoro' pa3JIO)KeHHH MHHepaJIOB H ropnux nopon non 
B03,neiicTBHeM COJIHe'lHOro renna, BO,nbI, arxocrpepnux raSOB H opra
HHSMOB. BbIBeTpHBaHHe 6bIBaeT rpuauIlecKuM H XUMUIleCKUM. 06a BH- . 
na BbIBeTpHBaHHH BsaHMOCBH3aHbI H npOTeKaIOT o,nHOBpeMeHHO. Ilpe
06JIa,naHHe roro HJIH anoro aana BbIBeTpHBaHHH 3aBHCHT 01' KJIHMaTH
tIeCKHX yCJIOBHii. 

4>H3H'IeCKOe BbiBeTpHBaHHe. OHO npOHBJIHeTCH B xexanasecsoa 
paspyineaaa MHHepaJIOB H' ropnux nopon, OCHOBHOH npH'lHHOH pas
pyureaas HBJIHeTCH COJIHe'lHOe TenJIO, conyTcTByIOmHMH - sona, Be
rep, opraaasxu. Hepasnoxepaoe nocrynneaae COJIHe'lHOrO renaa B 
pasnue spexeaa rona H CyTOK 06yCJIOBJIHBaeT nepaonasecxoe Harpe
BaHHe H OXJIa)K,lI.eHHe ropaax nopon, KOJIe6aHHe rexneparyprs conpo
BO)K,naeTCH MHorOKpaTHbIM H:3MeHeHHeM: 06'beMa3epeH MHHepaJIOB, 
BbISbIBaIOmHM 06'beMHble ,ne<tJopMaUHH. B pe3YJIbTaTenOHBJIHIOTCH CHa
saaa MeJIKHe, a sarex xpynnue rpeunnra, 06'beMHble nerpopxauaa aa
BHCHT 01' KoarprpUl{tieHTa, 06'beMHOeO paCUJ,upeHUJl1 MHHe.paJIOB, KOTO. 
Pblii onpenenserca HX COCTaBOM H <tJHSH'leCKHMH CBoHCTBaMH. Y xsap
ua, aanpaxep, OH.pasea 0,00031, nOJIeBOrO nmara (opTOKJIa3'a) -' 
0,00017. Ilocreneaao .rpeinaau ace rJIy6)Ke npoHHKaIOT B .ropHyIO 
nopcny. 3TOMy cnoc06cTByIOT raioae nona H KOpHH paC,TeHHiL Bona 
npH aaxepaanaa YBeJIH'lHBaeTCH B 06'beMe no 9%. Ilpn 3TOM OHa c 
CHJIOH no 87 Mna2 ,naBHT aa CTeHKH rpemaa H pacurapaer nOCJIe,n
HHe. B nOJIHpHbIX 06JIaCTHX, me JIe,n BblnOJIHHeT OCHOBHyIO POJIb B 

paspyuresaa ropaux nopon, BbIBeTpHBaHHe Ha3bIBalOT MOP03HblM. 
PacTeHHH pacmapator rpenmau CBOHMH KOpHHMH, rJIy60Ko nponaxa
IOmHMH B rORHbIe nopona (pHC. 32). O,nHOH HS npasaa 06pasoBaHHH 
rpemaa HBJIHeTCH nepucnaxecxoe YBJIa)KHeHHe ropasrx nopon noxcne
BbIMH sonaua. Ilpa MHoroKpaTHoM HaMOKaHHH H BbICbIxaHHH CHJIbI 
'CuenJIeHHH Me)K,lI.y 'laCTHlJKaMH.nop0)lbI YMeHbwaIOTcH H OHa pacna
naercs aa tIaCTH HJIH 06JIOMKH. Bsrcrpee paCTpeCKHBaIOTCH nopoma 
xpynxae, KpyIlHosepHHCTbIe,COCTOHmHe HS MHHepaJIOB paSHOH oxpac-

I I(03<jJ<jJHuHeHT OO'beMHOrO pacurapenaa qHCJleHHO pasen npapocry OO'beMa npu 
aarpeaaaaa aa 1°C. eCJIH npa DOC OO'beM OblJl pases e,lUUiHue.. ' 

2 I Mila (xeranacxaas) = I 000000 Fla. 
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KH. Me,nJIeHHee paspymarorca noponu BSl3KHe, MeJIK03epHHCTble, CJI.O

:>KeHHhIe CBeTJIOOKpameHHhIMH MHHepaJIaMH. 
HeMaJIOBaR<HylO POJIb B npoueccax <pH3H'IeCKOrO BhIBeTpHBaHHSI 

arpaior KJIHMaTHIIeCKHe YCJIOBHSl. B pe3KOKOHTHHeHTaJIbHOM, apKTH-' 
tIeCKOM H apH,nHOM KJIHMaTe paspyuienae nporexaer 60JIee HHTeHCHB

HO, IIeM B yMepeHHOM KJIHMaTe, 'ITO CBSl3aHO C 6pJIee pe3KHMH KOJIe

6aHHSlMH rexneparyp B ,nHeBHOe H HO'.J:HOe spexa. Hanpaxep, B ny
CThIHSlX JIerOM nOBepXHOCTb 3eMJIH narpeaaercs no 70°C, a HOllbIO 

CTOJI6HK TepMOMeTpa onycxaercs no O. 06Ha:>KeHllhIe, He noxpsrnae 
pacrnrensuocrtao CKJIOHhI paapy
uraiorca 6bICTpee, lIeM YllaCTKH~ 

noxpsrrue pacTeHHHMH. 
B npouecce BhIBerpHBaHHSl MO

HOJIHrHhIe noponu cTaHOBSlTcH rpe
LUHHOBaThIMH H nOKphIBalOTcH 06

JIOMKaMH (pHC. 33). YCTOHlIHBOCTh 

06JIOMKOB na CKJIOHaX onpenens
eTCH yZiLOM eCTeCT8eHHoeo orsoca 

(HaKJIOH, npa: xoropox PbIXJIhIH 

MarepHaJI cnocotien y,nep:>KHBaTbCSI 

na CKJIOIle). ,UJIH pa3HbIX nopon OH' 

KOJIe6JIerCH OT 27 no 37°. Ha yroa 
ecrecrseaaoro orxoca oxassraae'r 
llJIHHH'He He TOJIbKO COCTaB nopon, 
HO H pa3MephI, <popMa 06JIOMKOB~ 
crenens HaCblLUeHHSl HX Bo.uoH.06

pyurenae 06JIOMKOB C KpyThIX CKJlO

HOB MO:>KeT 6hITb BbI3BaHO KOJle· 

6aHHSlMH aosnyxa npa rpoae, KpH

KOM, BbICTpeJIOM H oc06eHHO 3eMJle~ 

TpHceHHHMH. Ilanas, 06JIOMKR 
,np06SlTCH H HaKanJIHBalOTCH . y non
HO:>KHH cKJIOHOB. Ha pHC. 34 noxa

PHC. 32. YllacTHe pacrenaa B npouec 3aHO paspyrueaae 6eperoBhIx no
cax !f>H3HllecKoro BbIBeTpHBaHHSI (!f>OTO po,n MOP03HbIM BbIBerpHBaHHeM c

. M. <1>. I1BaHoBoli) 06pa30BaHHeM IWHyC08 OCbLnaHUR. 

Do npennoaceamo 10. A. EUAU6u

na, TaKHe npo,nYKrbI BbIBerpHBaHHR 

CTaJIH aaausars lCOAAI08ueM (JIaT. KOJIJIIOBHO - CKOnJIeHHe) .DpH paa

pyurenan CKaJIbHhIX nopon- KOJIJIIOBHH 06hItIHO COCTOHT H3 aecopra

posaanax ocrpoyroasaux 06JIOMKOB paaaoa BeJIHlIHHbI H <pOPMbl
. CKonJIeHHe 06JIOMKOB, OCTaBmHXCSl na xecre paspymeaas. Ha3hI

BaIOT. lCaMeHHbtMu pOCCbtnJtMU. Haorna 06JIOMKH co CKJIOHOB CHOCSlT

CSl ,nO:>K,neBhIMH Bo.uaMH (nJIOCKOCTHOH CMbIB). CMemeHHhIH TaKHM 

o6pa30M MarepHaJI Ha3hIBalOT deAlO8ueM. DepeMemeHHe 06JIOMKOB; 

co CKJIOHOB 6hIBaeT Me,nJIeHHhIM H 6hICTphIM, a anorna H xaracrpo

<pHtIeCKHM. MaccoBoe nanenne 06JIOMKOB co CKJIOHa Ha3hIBalOT otiea
AOM. DpHlIHHaMH 06BaJIa xoryr 6hITb 3eMJIeTpSlCeHHSl, CHe:>KHhIe JIa

BHHhI, JIHBHH, yparaau H np, 06'beM 06BaJIHBmeHCH K8MeHHOH MaCChi 

I 

'j' 

PHC. 33. <1>H3HllecKoe BbiBeTpHBaHHe ropnux nopon: 
1 - uasaao BbiBeTpHBaHHSI, JJ - pa3BHTHe TpeIAHH H o6pa30BaHHe 06JIOMKOB. JJJ 

otipymeaae nopon: .. 
/ - H3BecTHSlKH, 2 - neCtl3HHKH, 3 - PYAHa51 >KHJI3, a - KOJI~11OBHl1:. a - yro,n eCTeCTBeHHoro 0"" 

Koca 

PHC. 34. KOHYCbl OCblnaHHSI. o6pa3ylOIAHeCH B nponecce Mop03Horo BbiBeTpHBaHHlIlJ 
(Illnautiepren) 
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ldO)KeT JJ;OCTHraTb HeCKOJIbKHX MHJIJIHOHOB Ky6HtIeCKHX MeTpOB. 1-'13
'BeCTHIi CJIytIaH, KOrJJ;a nOJJ; 06JIOMKaMH KaMHeA OKaabIBaJIHCb norpe-· 
~,eHHIiMH HaCeJIeHHbIe nYHKTbI BMeCTe C lKHTeJISlMH. B VI B. B Hra ,
..JIHH B peaynsrare 06saJIa ropu POBHHauuo 6bIJI aacunaa ropon
 
"BaJIeHH. B 1964 r. B CpeJJ;HeH AaHH B JJ;OJIHHy pexa 3epaBliiaH pyx

"HyJIa sacrs ropa .llapHBopa 06'beMOM 15 MJIH. M3• 06paaoBaBIIIaHcH
 
npa .3TOM nJIOTHHa BbICOTOH 250 M H IIIHpHHOH 600 M nperpanana
 
nyrs BOJJ;aM pexa 3epaBliiaH. CKonHBIIIaSlcHBbIllIe aanpyznr BOJJ;a co

3JJ;aJIa yrposy aaTOnJIeHHSI CeJIbCKOXOaSlHcTBeHHbIx paaoaoa. H TOJIbKO
 
caoeapexeaao npaasrae MepbI npeJJ;OTBpaTHJIH .3TY onaCHQCTb.
 
~ UeJIbID npeJJ;ynpe*JJ;eHHH 06BaJIOB ueMeHTHpyIDT HaH60JIee onaCHbIe 
TpemHHbI HJIH aatinarospexeaao 06pyIIIHBaIDT cJIa60ycTOAtIHBlie rop

'(HbIe nopoJJ;bI.. " , 

OCbInH 'H 06BaJibI ocooenno MHorOtIHCJIeHHbI B ropaax pasoaax,
 
na 06pliBHCTbIX 6eperax pex H MopeH. Paspymas ropsr H 6eperoBbIe
 

'CKJIOHbI, <!>HaHtIeCKOe BbIBeTpHBaHHe TeM caMbIM npHHHMaeT aKTHBHoe
 
ysacrae B HaMeHeHHH pensedia cyum.
 

XHM'HlfecKoe .auaerpaaaaae. 3TO npouecc XHMH'tIeCKOro npeoopa

aOBaHHH MHHepaJIOB H ropnux nopon nOJJ; BJIHHHHeM 9KaoreHHbIX
 

'$aKTopoB: JJ;O*JJ;eBbIX, TaJibIX BOJJ;, atuocrpepaax raaos, opraaase

·<:KHX KHCJIOT. Iloaepxnocrnue BOJJ;bI H conepacamaecs B HHX XHMHtIe

<:KHe coeJJ;HHeHHH, npocaxaaancs B ropaue noponu, BblabIBaIDT B1 HHX
 
pacraopeaae, OKHCJIeHHe, rHJJ;pOJIHa, rHJJ;paTaUHID MHHepaJIOB. TIo Me

'pe npOCatIHBaHHH BOJJ;a nocreneaao repaer XHMHtIeCKH aKTHBHble Be

mecrna (KHCJIOPOJJ;, yrJIeKHCJIblM raa, opraaasecxae KHCJIOTbI) H 060

rauiaercs KatIeCTBeHHO HOBhlMH XHMHtIeCKHMH COeJJ;HHeHHSlMH. 060

raIJJ..eHHbIe COJIHMH KaJIbUHH, MarHHH, HaTpHSI, KaJIHSI, Jl<eJIe3a H npy

'THMH XHMHtIeCKHMH coeJJ;HHeHHHMH aTMoc<!>epHbIe BOJJ;bI, nOnOJIHHIDT
 
rpyaronsre BOJJ;bi. B arore B MecTax <!>HJIbTpaUHH arvocrpepnsrx BO.L\
 
nOHBJIHeTCH 30Ha XHMHtIeCKH HaMeHeHHblX ropnsrx nopon,
 

HHTeHcHBHoCTb XHMHtIeCKOrO BbIBeTpHBaHHSI aaBHCHT OT MHOrHX 
npHtIHH, I' JIaBHblMH H3 KOTOpblX HBJISlIDTCH penserp MeCTHOCTH, KJIH

"MaTHtIeCKHe yCJIOBHH, XHMHtIeCKHe caoficraa ropasrx nopon H JJ;JIH~ 

"TeJIbHOCTb BOOJJ;eHcTBHH aa, noponsr aruoctpepaux areHTOB. Bnaro
, 

'npHHTeH JJ;JIH XHMHtIeCKOrO BblBeTpHBaHHSI paBHHHHblH caatiopacene
HeHHbIH peJIbe<!>. B YCJIOBHSlX TenJIOrO H anaacaoro KJIHMaTa XHMH
-recxoe BbIBeTpHBaHHe HJJ;eT JJ;O nOJIHOro paaJIo*eHHSI nepaaxasrx npo
.nyKTOB, B XOJIOJJ;HOM KJIHMaTe npoacxonar JIHIIIb tIaCTHtIHOe HaMeHe- . 
'HHe 'MHHep~JIOB. PaCCMOTpHM HaH60JIee pacnpOCTpaHeHHble npouec, 
ca XHMHtIeCKOro BblBeTpHBaHHH. 

Pacreopenue: OHO aaBHCHT OT MHHepaJIOrHtIeCKoro. COCTaBa rop
libIX nopon, XHMHtIeCKOH aKTH&HOCTH BOJJ;bI H npHpO)(HO-KJIHMaTHtIe
'CKHX YCJIOBHA. Jlerxo paCTBopHIDTCSI 06b1tIHO I' aJIOHJJ;bI , CYJIb<!>aTbI H 
aexoropue Kap60HaTbI. BOJIbmYID POJIb arpaer XHMHtIeCKaSl aItrHB
1I0CTb BOJJ;bI, aaBHCHmaH rJIaBHblM 06paaOM OT CO~ep>KaHHH HOHOS 
rI+ H pH-. TaK aaaaaaexue ICUClLble pacreopu, ooorameaaae HOHa
MH H+, cnocotiasr pacraopars coeJJ;HHeHHSI KaJIbUHH, MarHHH, HaTpHH, 
:JKeJIeaa, menosnae pacraopu, otiorauteaaae HOHaMH OH-, paCTBO
'pHIDT 60JIee TpyJJ;HOpaCTBopHMble coeJJ;HHeHHH, B TOM tIHCJIe' H KBapu: 
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Pacraopaiouraa cnoc06HOCTb npHpOJJ;HblX BOJJ; yCHJIHBaeTCH B yCJIOBH
HX TeDJIOro H BJI8'1{HOrO KJIHMaTa. 

Ilpouecc paCTBopeHHH, COnpOBO>KJJ;aeMblH, BblHOCOM as ropaux no
pOJJ; JIerKOpaCTBopHMblX XHMHtIeCKHX COeJJ;HHeHHH, naasrsaerca 8blU{e
sauueanueu, Bsnnenanaaaaae conpOBO*AaeTCH 06p830BaHHeM B no
pOJJ;e nop H nycror. TIpHMepoM Mo*eT CJIY*HTb BbI,meJIatIHBaHHe H3' 
JJ;OJIOMHTOB JIerKOpaCTBopHMblX sepen KaJIbUHTa, npasonamee K no
SlBJIeHHID B nopone Me,JIKHX nycror, HJIH xasepa, 

OICUCAeHue. OHO sarparasaer- XHMHtIeCKH aKTHBHbIe MHHepaJIbI Ii' 

ropasre nOpOJJ;bI, IIIHpOKO paaBHTO B 06JIaCTH pacnpocrpaneaas CyJIb
<!>HJJ;HblX pyJJ;, B COCTaBe KOTOPblX npHcyTcTByIDT TIHpHT, XaJIbKonHpHT. 
raJIeHHT H npyrae MHHepaJIbI. Ba:>KHblM OKHCJIHTeJIeM SBJIHeTCSI COJJ;ep
)KamHHCSl BBOJJ;e KHCJIOpO)l., BOCCT8HOBHTeJIeM - yrJIeKHCJIblH raa•. 
B npouecce OKHCJIeHHH 06paayIDTcSI .KatIeCTBeHHO HOBbie XHMHtIeCKHe 
coeJJ;HHeHHH rana OKHCJIOB, Kap6oHaTOB HJIH cyJI14>aTOB, 60JIee yCTOH
tIHBbIe B yCJIOBHHX nO·BepXHOCTH 3eMJIH: Xapaxrepea- npouecc OK~C
JIeHHSI napara: 

4FeS2+11H20+150z-2Fe20a" 3HzO+8HzSO.. 
nHpHT JI~MOHHT 

,B npouecce OKHCJIeHHSI 06paayIDTcH KatIeCTBeHHO HOBbIe COeJJ;HHeHHSI: 
6YPOBaTo-*eJITblH MHHepaJi JIHMOHHT H eepnaa KHCJIOTa. JIHMOHHT 
aaaaaaer MeCTO napara, a cepaas KHCJIOTa yHOCHTCSl UHpKyJIHpyID
mHMH pacraopaxa. 30Hbl OK,UClLeHUR BbIJJ;eJISlIDTCB aa !pOHe nepsas
HbIX pyn OKpaCKoH. TaK, B tIepHbIX MarHeTHTOBbIX· nopoaax 30Ha, 
OKHCJIeHHSI HMeeT KpaCHOBaTbIH HJI}i 6ypblH UBeT. 

rU8paTa~UR (eoiionacsuuenue], Oaa xapaxrepna JJ;JISI 6e3BOJJ;HbIX. 
MHHepaJlOB, aanpaxep aHrHJJ;pHTa. TIorJIOmaH BOJJ;y, aHrHJJ;pHT npe
spamaerca B BOJJ;HbIH CYJIb<!>aT KaJIbUHH - rune: 

CaSO..+2H20=C aSO .. "2H20 

aHrHJJ;pHT rHnc 

, Hacsnneaae BOAOH COnpOBO)KJJ;aeTCSI nepeCTpOHKOA KpHCTaJIJIHtIe-
CKoii peurerxn MHHepaJIa H yBeJIHtIeHHeM ero 06'beMa. I'anc no 'cpas
HeHHID C a~rHJJ;pHTOM yBeJIHtIHBaeTCH B 06'beMe na 33%. Ilpouecc 
rHJJ;paTaUHH nepenxo conpososcnaerca pa3BHTHeM rpennnroaarocra. 

rU8pOILU3. BOJJ;HbIe pacrsopa He TOJIbKO HaCbImaIDT MHHepaJIbti 
BOJJ;OH, HO H suaasaior HX XHMHtIeCKOe paaaozceaae, COnpOBO>KJJ;aID- , 
meecs pacrsopeaaex H 06MeHOM BeIUeCTB. 3TO'r nponecc Ha3bIBaeTCH 
2u8poJl.U30M. OH npHBOJJ;HT K paspyurenmo I KpHCTaJIJIHtIeCKHX peure
TOK OJJ;HHX MHHepaJIOB H 06paaOBaHHID JJ;pyrHX, HOBblX XHMHtIeCKHX 
COeJJ;HHeHHit B npapone ruJJ;pOJIH3 HaH60JIee HpKO ~bIpa*eH y CHJIH
KaTOB. MHJlepaJIbI .3TOrO' xnacca, 06pa30BaBIIIHeCH B YCJIOBH~X BbICO
KHX rexneparyp H JJ;aBJIeHHH, aa nonepxaocra 3eMJIH B npHcyTCTBHH:' 

'BOJJ;bI H ytJIeKHCJIOTbI pacnanaiorca aa COCTaBHble tIaCTH (KOMnOHeH
TbI) H B npouecce 06MeHa 06paaYIDT HOBbIe XHMHtIeCKHe coeAHHeHHSI. 
OJJ;HH H3 .3THX CoeJJ;HHeHHH JIerKO nepeXOJJ;HT B paCTBOp H BblHOCSlTCSl. 
aa aOHbI BblBeTpHBaHHB,APyrHe OCTaIDTCH aa MeCTe, oopaaya OCTa
TOtIHbIe 'npOJJ;yKTbI. K nerxopacrsopaaaa OTHOCBTCH KHCJIble H yrne
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'KHCJIhIe COJIH HaTpHH, KaJIHH, KaJIbUHH, MarHHH. K Tpy,lI.HOpaCTBOpH

MhIM - BO,lI.HbIe OKHCJIhI KpeMHHH, a.lnOMHHHH, }KeJIe3a. 
O,lI.HHM· H3 XapaKTepHhIX npmsepoa ranpoaaaa HBJIHeTCH lWOIlUHU

.sa/fUJl nOJIeBhIX umaros. COCTaB.nHlOmHX qyTb JIH .ne nOJIOBHHy BCeX 

MHHepaJIOB 3eMHOH KOphI. Taepnue sepaa nOJIeBbIX nmaron B npH
"CyTCTBHH BO,lI.hI H yrJIeKHCJIOrO raaa pa3.naralOTCH C 06pa30BaHHeM 
3eMJIHCTOrO KaOJIHHHTa, aMOp<pHOrO onana H JIerKOpaCTBOpHMhIX CO

. .neH KaJIHH, HaTpHH, KaJIbUHH. Ilpouecc rH,lI.pOJIH3a H,lI.eT no cxexe 

KIO. Alps' 6H20+nHp+C02-AI20s' 2Si02" 2Hp+Si02·nHp+K2COS 

0pTOKJIa3	 KaOJIllHllT ona.n nOTarn 

. B 30He yMepeHHoro KJIHMaTa m,lI.pOJIH3 no.neBhIX umaros H33b1Ba
-JOT no KOHeqHOMY nponyxry lWOIlUHOBbtM BbtBeTpUBaHueM. B crpa
aax C TpOnHqeCKHM KJIHMaTOM pa3JIO}KeHHe a.nIOMOCH.nHKaTOB H,lI.eT 

.-60JIee rJIy6oKo - ,lI.0 06pa30BaHHH BO,lI.HhIX. OKHC.nOB a.nIOMHHHH 

QOKCHTOB: 

Al20s' 2Si02.2H20+C02+nH20-AI20~. mH20+Si02·nH20 
KaOJIllHllT	 60KCllT onaJI 

IlpO,lI.yKThI XHMHqeCKOrO BhIBeTpHBaHHH 30HhI }KapKOrO H B.na}KHO

,Iro KJIHMaTa nOMHMO OKHCJIOB aJIIOMHHHH BKJIlOqalOT 3HaqHTe.nbHYIO 
tIaCTb KaOJIHHHTa H OKHCJIOB }KeJIe3a. IlocJIe,lI.HHe OKparnHBalOT nopo

.JJ.Y B KHpnHqHO-KpaCHhIH nser. 3Ta KaMeHHCTaH HJIH. 3eM.nHCToro CJIO
.)KeHHH nopona Ha3hIBaeTCH natepuros: (aar. later - CTpOHTeJIbHhIH 
d<:HpnHq cupeu), OHa xapaxrepaayer llaTepUTHbta" Tun BbtBeTpUBaHUJl. 

,:·~)1 

KaK JIaTepHThI, TaK H Kao.nHHOBhIe r.JIHHhI C rJIy6HHoH nspexonar B
 

HeH3MeHeHHYlO (MaTepHHcKylO) nopony, H3 KOTOpOH OHH 06pa30Ba

.JIHCb. OCTaBrnHeCH na MeCTe csoero 06pa30BaHHH np0,lI.YKThI BhIBeT

;pHBaHHH Ha,3b1BaIOT 31llOBUeM (nar, eluvio - BhIMhIBaTb). OCTaTOq

.aue np0,lI.YKTbI BbIBeTpHBaHHH coxpaaaior see oc06eHHocTH CJIO}KeHHH
 
MaTepHHcKoH noponsr, ee <pOpMy 3aJIeraHHH H rexcrypy. B crpoenan
 
'3JIIOBHH Ha6JIIO,lI.aeTCH BepTHKaJIbH~H 30HaJIbHOCTb, .Bepxaae CJIOH
 
•06b1QHO	 conepscar np0,lI.YKTbI <pH3HqeCKOrO BhIBeTpHBaHHH H H3MeHe


HbI 3HaQlI:TeJIbHO CHJIbHee, qeM HH}KHHe.
 
XHMHQeCKOe BhIBeTpHBaHHe npOHcxo.u.HT He TOJIbKO na cyme, HO
 

H non BO,lI.OH. Ilo,lI.BO,lI.Hoe BhIBeTpHBaHHe B OTJIHqHe OT naaeaaorc aa

3bIBalOT 2aJlbMUpOJlU30M (rpes. raJIbMHpOC - COJIeHbIH, JIHCHC - pac

.nan). Ilonaonnoe BblBeTpHBaHHe npOHcxO,lI.HT B yCJIOBHHX BO,lI.i:IOH,Cpe,lI.hI
 
npn He,lI.OCTaTKe cBo6o.(I.HOro KHCJIOpO,lI.a H yr.neKHCJIOrO rasa. BhI


.BeTpHBaHHIO nonaepratorca nonasurae na ,lI.HO np0,lI.YKThI ByJIKaHHqe


'CKHX H3Bep}KeHHH, MeTeopHTHaH nhI.nb H npyrae aemecraa. B npouec

ce pa3JIO}KeHHH OHH upeapauiaiorca B m,lI.pOOKHCJIbI »ceaesa, MHHepa

..JIbI rJIHH H ,lI.pyme XHMHqeCKHe coe,lI.HHeHHH. B npouecce nO,lI.BO,lI.HOrc,
 

,BblBeTpHBaHHH 06pa3ylOTcH xpacaae r.ny60KOBO,lI.HhIe rJIHHbI, rJIHHhI
 

6eHTOHHTOBble, KOHKpeuHH }KeJIe3a H MapraHua.
 
Ilponyxrsr BhIBeTpHBaHHH, CJIO}KeHHbIe 3JIlOBHeM H 06pa30BaHHH


"MH, yTpaTHBlIlHMH npH3HaKH 3JIlOBHH B pesynsrare qaCTHqHOrO aep

"THKaJIbHOrO nepeMemeHHH, Ha3hIBalOT KOpOa BbtfJeTpUBaHUJl. Bunens
,JOT xopu BblBeTpHBaHHH, COCTOHIUHe npeHMymeCTBeHHO H3 npO,lI.yKTOB 
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<l>H3HqeCKOrO paspymeaaa, H KOphI, 06pa30BaHHbIe npO,lI.yKTaMH XH
MHqeCKOrO BhIBeTpHBaHHH. B 3aBHCHMOCTH OT MHHepaJIbHOrO COCTaBa 
KOHeqHhIX npO,lI.yKTOB BbIBeTpHBaHHH BhI,lI.eJIHlOT HeCKOJIbKO THnOB 
KOp BbIBeTpHBaHHH: xaoaaaoayio, aarepnrayio, HOHTpOHHTOBylO, 
OKHC:.neHHbIX PY,lI. H np• 

KaOIlUHOBaJl sopa BbtBeTpUBaHUJl pa3BHBaeTcH npeaayutecraeaao 
HCi rpaaarax. B crpoeaaa ee 3aMeTHa 30HaJIbHOCTb. Han CBe}KHMH 
HeH3MeHeHHhIMH rpaHHTaMH 06hIqHO saaeraior CJIa60KaOJlHHH3HpOBaH
HbIe, rpeuiaaoaarae rpanarsr, nepexonanme asmre B rJIHHHC~TYIO Mac
cy, c.nO}KeHHYIO KaOJIHHHTOM H rH,lI.pOCJIIO,lI.aMH (C.JIIO,lI.ono,lI.06HhIe MH
aepansr, 06pa3yIDmHecH npa pa3JIO}KeHHH CJIIO,lI.). B BepXHeH qaCTH 
paapesa noponu CJIO}KeHbI 6eJIhIM KaOJIHHHTOM, 3epHaMH xaapua, He. 
pa3.n0}KHBlIlHMHCH 3epHaMH nonesux umaron H qernyiiKaMH CJlIO,lI.. 
Ilonoonas xopa BblBe1'fJHBaHHH pa3BHTa aa rpaHHTHhIX MaCCHB3X 
Ypa.ra H Bo. ,lI.pyrHx paiiOHax.,	 ' J 

Jlateputnas sopa BbtBeTpUBQHUJl BCTpeqaeTCH.B paaoaax C BJla}K
HhIM TpOnHqeCKHM KJIHMaTOM, pa3BHBaeTCH OHa npenxyuiecraenao aa 

. meaosmsx H OCHOBHhIX MarMaTHqeCKHX noponax, CJIO}KeHa ranpo
OKHc.naMH }KeJIe3a H' a.nIOMHHHH, HMeeT KHpnHqHO-KpaCHhIii UBeT. J1a

TepHTHhIe nopona, ofiorameaaae OKHCJIaMH aJIIOMHHHH,. Ha3hIBalOT 
60KCUTaMU. Kopa BhIBeTpHBaHHH nareparaoro TH~a H3BeCTHa aa 

T~PPHTOPHH A<ppHKH, IO}KHOH AMepHKH, ABCTpaJIHH H B npyrax paii 
onax, 

KOPhI BhIBeTpHBaHHH npaaaexaior BHHMaHHe reOJIOrOB nOJIe3HhIMH 
HCKonaeMhIMH: CKOpOH /~hIBeTpHBaHHH rpaHHTOB aepeaxo CBH3aHbJ 
MeCTOpO}K.lleHHH r.nHH, HCnOJIb3yeMhIx B - xepaxaaecxoa npoaamaea
HOCTH, COCHOBHhlMH H y.nbTpaOGHOBHhlMH nOpO.ll8MH - MeCTOp0}K.lle
HHH HHKeJlH H xooaasra. Otiorauteaaue OKHc.naMH aJiIOMHHHH JIaTe-., 
pHTbI npHMeHHIOTC5r ,lI.JIH BhIn.naBKH aJIIOMHHHH H T• .ll • 

feOJIOrH'IeCKHe pe3YJlbraTbi IlbioeTpHoaHHH. Ilpoueccaxa BbIBeTpH
BaHHH oxsaseaa BCH nOBepXHOCTb 3eMJIH. BOJIee JlpKO OHH aapaace-: 
HbI aa cyme, aa BhlCOKOnO.llHHThlX yxacrxax peJIbe<pa H B o6J:IaCTHx 
C }KapKHM H BJIa}KHbIM KJIHMaTOM. OrpOMHbIe CKOnJIeHHH .lleJIIOBHH H 
KO.n.nIOBliH Ha6JIIO.llaIOTCH B ropaax panoaax H y 06pbIBHCTbIX 6epe• 
rOB pex H Mopeii. 

AKTHBHble 30HhI XHMHqeCKOrO BbIBeTpHBaHHH npayposeaa, KaK 
npaBHJIO, K pai!:oHaM c Ten!IbIM H BJIa}KHhIM K.nHMaTOM.MomHbIe COo' 

speaeaaae KOphI. BhIBeTpHBaHHH <l>OpMHpyIOTCH B pane CTpaH 10)1{
HOH AMepHKH, A<I>PHKH, ,!\BCTpaJIHH, AaHH. By,u.ytIH npoayxraaa pas
pymeaas MarMaTHqeCKHX, MeTaMop<I>HqeCKHX H paaee 06pa30BaHHbIX 
OCa.llOqHhIX ropaax nopon, OHH caxa CJlY}KaT HCXO.llHbIM MaTeplJaJIOM 
.llJIH 06pa30BaHHH KaqeCTBeHHO HOBbIX 06JIOMOqHbIX ropHhIX nopo,lI., 

T8KHX, KaK raJIeQHHKH, rpanan, neCOK H .llp. B COCTaBe cospexeaasix 
H ,lI.peBHHX KOp BhIBeTpHBaHHH BbIHBJIeHbI MHOrOqHC.JIeHHbIe MeCTOp0}K
.lleHHH raaa, 6oKCHTOB, }Ke.ne3HbIX, HHKeJleBbIX, xapr-aaneaux py,lI., 
poccsmaue MeCTOpO}K,lI.eHHH aJIMa30B, 30JIOTa,nJIaTHHbI. BbIBeTpHBa
HHe MeCTOpO}K.lleHHii CYJI1?<I>H.llHhIX pyn npHBO.llHT K 06pa30BaHHlO 
MOmHhIX 30H OKHC.JIeHHH.
 

Ilpoueccu nO'lBOOOpaaooaHHSI
 H nOqOeHHble 30HbI CCCP. Opra

9-1173 
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HH1:JeCKHH MHp 3eMJIH HaXOJJ.HTCSl B nOCTOSlHHOM 'KOHTaKTe crOpHblMH . 
nopOJJ.aMH. llpeJJ.CT8BHTeJIH >KHBOTHOro MHpa (1:JepBH, r MYpaBbH, Tep
MHThI, CYCJIHKH, KpOTbI) Y1:JaCTBYIOT B pblXJIeHHH ropHhlX nopon. Pac
TeHHSl YCBaHBalOT H3 HHX' >KH3HeHHO .Heo6xoJJ.HMble coeJJ.HHeHH~ see
JIe3a, KaJIbll.HSl, MarHHSl, q,ocq,opa, cepu, aJI19MHHHSl H JJ.p. KOPHH pa
CTeHHH TaK>Ke cnocoecrayior pa3pyweHHio ropnux nopon, OTMHpaSl, 
paCTeHHSl nOCTaBJISlIOT B. ropaae noponu OpraHH1:JeCKHe KHCJIOTbI H 
nepernoa. TaK nocreneaao nOBepXHOCTHhIH CJIOH cyura npeapauraercs 

B n01:JBY. 
llO'l80Q. Ha3hIBalOT n'OBepXHOCT~hIA CJIOH 3.eMHoA xopu, otinanaro

:\.UHA nJIOJJ.opOJJ.HeM. 113Y1:JeHHeM n01:JB 3aHHMaeTCSl aayxa noueoeeiie

HUe. Ee OCHOBOnOJIO>KHHKOM SlBJISleTCSl BhI,lJ.alOlIJ.HHCSl pyCCKHH Y1:JeHhIA
 
B,. B • .u0J:<Y1:JaeB. I1CCJIeJJ.OB8HHe nOKa3aJIO, 1:JTO nOMHMO !lepBH1:JHhIX
 
MHHepaJIQ.B (xsapna, nOJieBhIX nmaros, CJIIOJJ.blH JJ.p.) nO,BhI conep

}KaT nponyxrta XHMH1:JeCKOrO BhIBeTpHBaHHSl (KaOJIHHHT H JJ.p.) , opra

. HH1:JeCKHe KHCJIOThI, nepernof HJIH rYMYC (aar.' ryxyc - 3eMJISl). fy
MYC - aMopq,Hoe opraHH1:JeCKOe BelIJ.eCTBO 6yporo HJIH 1:JepHOrO use
ra, npaaaiouiee TeMHhIH user n01:JBaM. OH COCTOHT H3 6eJIKOB, >KHpOB! 
yrJIeBOJJ.OB, CMOJIhI, BOCKa H JJ.pyrHx .npOJJ.YKTOB pacnana opraHH1:JeCKHX 
TKaHeH. 3Ha1:JHTeJIbHYIO POJIb B npoueccax lI01:JBo06pa30BaHHSl Hrpa-·. 
lOT OpraHH1:JeCKHe KHCJIOThI. . 

l101:JBhI oopaaytorca aa JII06hIX no COCTaBy HCJIO}KeHHIO ropaux 
noponax. CHa1:JaJIa aa nopone nOCeJISlIOTCSl 6aKTepHH, JIHWaHHHKH. 
MXH. Pasnar-as. MHHepaJIhI it: nacumaa HX OpraHH1:JeCKHM BelIJ.eCTBOM, 
npOCTeHWHe opraHH3MhI TOTOBSlT n01:JBY JJ.J1Sl 60JIee. BblCOKoopraHH30
BaHHhIX paCTeHHH rnna KycTapHHKOB, 'JJ.peBeCHoH paCTlfTeJIbHOCTH. 
a.C~poeHHH n01:JBeHHOrOCJIOSl BhIJJ.eJISlIOT HeCKOJIbKO reHeTH1:JeCKHX 

]OPH30,HTOB. BepXHHH, 3J1:IOBHaJl.bHhIH ropH30HT xapaxrepasyerca npe
. HMYlIJ.eCTBeHHhIM BhIMhIBaHHeM BelIJ.eCTB, xoropue HaKanJIHBalOTCSl a 

CJIeJJ.YIOlIJ.eM· - HJIJIIOBHaJIbHOM ropH30HTe. l101:JBeHHhIA CJIOH nOCTe
neHHO nepeXOJJ.HT'B MaTepHHcKylO ropHYIO nopony, l101:JBbI pa3JIH1:JHblX 
KJIHMaTH1:JeCKHX 30H pa3JIH1:JaIOTCSl no COCTaBY, nsery, MOlIJ.HOCTH. BbI
JJ.eJISleTCSl OKOJIO 30 reHeTH1:JeCKHX runoa n01:JB. HH}Ke xparxo oxapax
repasoaaasr fJIaBHeHWHe H3 HHX. ' . 

Ilose« TyHapbt U /teCoTyHapbi pa3BHTbI BJJ.OJIb n06epe}KbSl Cesep
uoro JIeJJ.oBHToro oxeaaa H 3aHHMalOT 7,6% llJIOlIJ.8.JJ.H CCCP. KJIH
MaT, B YCJIOBHSlX xoroporo q,OpMHpyIOTCSl 'i'yHJJ.pOBhIe n01:JBbi, OTJIH1:Ja
eTCSl HH3KHMH cpeJJ.HerOJJ.OBblMH reaneparypaaa (OT -0,2 JJ.O -14°C) 
H OTHOCHTeJIbHO HeBhICOKHM KOJIH1:Jec'i'BOM araocrpepaux ocaJJ.KOB 
(200-300 M.M/roJJ.). He6JIarOnpHSlTHoe BJIHSlHHe aa q,OpMHpoBaHHe 
n01:JBJ>! OKa~hIBaeT Be1:JHaSl MepSJIOTa, saaeraiomaa a OCHOBaHHH nos
seaaoro CJIOSl. B KOpOTK.HH TenJIhIA nepaon (JJ.Ba-TpH MeCSlll.a) pac
THTeJIbHhIe OCTaTKH He ycneaaior nOJIHOCTblO pa3JIO>KHTbCSl, n03TOMY 
n01:JBhI TyHJJ.phI H JIeCoTyHJJ.phI cOJJ.ep}KaT He3H_~1:JHTeJIbHOe KOJIH1:JeCTBO 
ryMyca. l101:JBeHHblH npoq,HJIb Ha1:JHltaeTCH CJIOeM Hepa3JIO}KHBUlHXCSl 
paCTHTeJIbHhIX OCTaTKOB. MOlIJ.HOCTb CJIOSl He npesuuraer 20-30 CM. 
. Jlecnue nouet« WHpOKO pa:3BHThI B cesepaux paiioaax CCCP, rne 
pasaemeaa MaCCHBhI TaHrH H CMewaHHhIX JIeCOB. cl>opMHp,oBaHHe nee
HblX n01:JB npoacxonar B YCJIOBHSlX .yMepeHHoro .KOHTHHeHTaJIbHOrO 

" 

KJIHMata co cpeJJ.HeroJJ.oBblMH reaneparypaxa 0,8-7°C,npH cpenae
rOJJ.OBOM KOJIH1:JeCTBe ocaJJ.KOB· 500~600 MM/roJJ.. I1s06HJIHe' pacta
TeJIbHhIX OCTaTKOB, ·COC'l'OSllIJ.HX HS onaBWHX JIHCTbeB, XBOHHblX HrOJIOK 
H cy1:JbeB, cnocoecrsyer 06pasoBaHHIO ,lJ.O~OJIbHO nJIOTHOH JIeeHOH 
nO,lJ.CTHJIKH, non KOTOpOH q,OpMHpyIOTCSl nOaSOAUCTbte· noseu. aTH 
n01:JBhI saHHMaIOT casnne 50%1 repparopaa CCCP. 

Iloseu AyZ0804 crenu WHpOKO HSBeCTHhI non HaSBaHHeM 'lepHO
seMOB. PasBHTbI OHH B uearpaasnux H lO>KHblX paaonax esponea
CKOH 1:JaCTH CCCP, aa iore 3anaJJ.Ho-CH6HpCKOH HHSMeHHOCTH H sa- . 
HHMalOT 8,6%1 nJIOlIJ.a,lJ.H CCCP. aTd 1l01:JTH nOJIOBHHa (48.%) BceH 
nJIOlIJ.aJJ.H 1:JepHOSeMoB MHpa. QepH03eMHhIe n01:JBhI 06JIaJJ.a1OT BblCOKHM 
nnoaoponaea.: cl>opMHpylOTcSl OHH B YCJIOBHSlX TenJIOrO yxepenuoro 
KJIHMaTa co cpeJJ.HerO.IJ;OBblMH reaneparypaua O-lOoC. CpeJJ.HerO,lJ.O-. 
aoe KOJIH1:JeCTBO arxoctpepaux oca')J.KOB na lOre qepHOSeMHOH SOHhI 
OKOJIO 800 MM, na ceaepe - 500 MM. KOJIHIJeCTBO acnapaeaoa U01:JBa
MH BJIarH COOTBeTcTByer KOJIH1:JeCTBY -BhInaJJ.aI01I.I.HX araoctpepaux 
OCa,lJ.KOB. noBceH MOlIJ.HodTH n01:JBeHHoro CJIOSl npOHCXO,lJ.HT HaKOHJIe
HHe MHHepaJIbHblX H OpraHH1:JeCKHX BelIJ.eCTB. 06pasylOlIJ.HHCSl ngH He
nOJIHOM paanosceaaa paCTHTeJIbHblX' OCTaTKOB ryMyc HaChIlIJ.aeT D01:J
BeHHbIH CJIOH H npanaereay 1:JepHbli! naer, KOJIH1:JeCTBO ryxyca B 3THX 
n01:JBaX JJ.OCTHraeT 20%~· MOWHOCTb ryxycoaoru ropHSOHTa YBeJIH1:JH-
BaeTCSl C sanana olIa BOCTOK C 25 JJ.O 160 CM. ,"-

Iloueu cqxux xrenea H nYCTbtHb pacnpocrpaaeau B HH}KHe.M Ilo
BOJI}Kbe, Kasaxcraae, Anrae, CyXHMH CTenH H8SblBalOT noroxy, 1:Jl-0 
1:JaCTO JJ.YIOlIJ.He aerpa cyxosea accyuraior H 6ea _roro cJIa60 CMa1:JHBa
exyso BJIarOH nossy. ATMocq,epHhIe ocaJJ.KH (200-300 MM/rO,lJ.) He 
KOMneHcHpylOT acnapeane BJIarH, ,nOCTHralOlIJ.ee 1000 MM/roJJ.. B CBH
SH C HeJJ.oCT&T01:JHOA, BJia>KHOCTbIOHHTeHCJlBHOCTb paSJIO}KeHH~ opra
HHqeCKHX OCTaTKOB lio' cpaBHeHHIO C JIyroBoM crensio- yMeHbwaeTcSl, 
conepxcauae ryuyca B n01:JBaX .nanaer JJ.O 5%. l101:JBhI HMelOT KaW'ra-" 
HOBbIH' user, n03ToMY HaSbIBalOTCH lWUlTaH08biMU. --- 

3acyWJIHBhIH 'KJIHMaT CpeJJ.HeH ABH'H eme MeHbwe 6JIarOnpHSlTcT. 
syer 06pasoBaHHIO n01:JB. CHJIbHasi >Kapa H BblCOKoe acnapeaae, JJ.O'" 
cTH,falOlIJ.ee 1500· MM/ro,lJ.,CHJIbHO accynraior nosepxaocn, H COSJJ.aIOT 
6naronpHSlTHble YC!l0BHSlJJ.JIfi 06pasoBaHHSI nYCTblHHbIX H rronyny
CThIHHhIX n01:JB. Cpenaeronoaue TeMnlPaTypbl STOM SOHhI 13-l7°C, 
cpenaeronosoe KOJIH1:JeCTBO ocaJJ.KOJ;l 100.........;150 MM/roJJ.. CJIa60paSBH

ThIn paC'rHTeJIbHhIH nOKpOB He cnocoeea -YJJ.ep>KaTb psrxnae 1:JaCTHll.Y 
n01:JD, n03TOMY serep CB060,lJ.HO paspyuraer H nepexeuraer MaJIOMOlIJ.-' 
HhIA n01:JBeHHblH CJIoA. l101:JBhI nycruar, ceporouaera (cepoaesns] CO~ 
JJ.ep}KaT ryxycano 1,5%. McrlIJ.HOCTb n01:JB B pSlJJ.e CJIy1:JaeB 10-16 CM. 
TaM, rne K n01:JBeHHoMY CJIOIO 6JIHSKO nOJJ.xO,lJ.SlT nOJJ.seMHbre· BO,lJ.bI,
 

. 60raTbIe MHHepaJIbHbIMH COJISlMH, acnapeaae BO,lJ.bI auausaer saCOJIe.
 
HHe•.n01:JB. Ilonau, aacsnueaaue COJISlMH, aaauaaror COAOH'laKaMu.
 
ECJIH 3aCOJIeHHe pacnpocrpaneuo B ~npHnOBepXHOCTHOM CJIoe - aa
 
rJIy6HHe 20-50 CM, n01:JBY HaShIBalOT COAOHl{OM. 

Iloueu cy6TpOnU'leCK04 SOHbt paaaaru B KpblMY If na Kasxaae. 
cl>OpMHPYIOTCft OHR B YCJIOBHSlX rennoro cyerponasecxoro KJIHMaTa 
co cpeJJ.HerOJJ.OBhIMH reuneparypaaa 13.5-:-14,5°C H KOJIH1:JeCTBOM aT

9* 
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MOC<pePHhIX OCa,ll.KOB ,lI.O 3000 MM/ro,ll.. Bucoxas BJlaJKHOCTb H TenJIblA
 
KJIHMaT cnocoocrsyior HHTeHcHBHoMy xHMHlIecKoMY BhIBeTpHBaHHIO
 
MHHepaJIOB, n03TOMY nOlIBbI 3TOii: 30HbI ooorameau OKHeJIaMH aJIIOMH

HHSI H JKeJIe3a. nOCJIeAHHe oxpaunrsaior nOlIBhI B KpacHhIH II.BeT H HX
 
'Ha3b1BaIOT' «pacnoeeuasu: Ha HHX BhIpa!UHBalOT uarpycossre (MaH

AapHHhI, JIHMOHbI HAP.).
 

_ H csonaeuue noueu BCTpelIaIOTCSI na He60JIbWOH rJIy6HHe B xer-
BepTHlIHblX H 60JIee ApeBHHX OTJIO)KeHHSlX. CpeAH rOpHhIX nOpOA OHH 
BhIAeJISlIOTCSI HaChImeHHoCTblO rYMycOM. 

rnaBa XIII 

fEOJlOfJ,ll4ECKA5I ,lJ,E5ITEJlbHOCTb BE.TPA 

nOBep~HOCTb' sexnoro .urapa aerrpepsraao OMhIBaeTCSI nOTOKaMH 
soaayxa. Ilepeaemascs H3 OAHHX paaonos B npyrae, B03AYIIlHble Mac
Cbl coaepurator onpeneaenayro patiory: na Mope oopasyior BOJIHbI, na 
cyme paapymaior ropaue noponu, BblAYBalOT H3 H~X nsraeaarue sa
CTHII.bI. Pa60Ta serpa 3aBHCHT OT ero CKOpOCTH. Oc06eHHO BeJIHKa. 
CKOpOCTb yparaaaax BeTpOB H aaxpea, AOCTHralOmaSl COTeH KHJIOMeT
POB B sac, BHXpH 6JIarOAapSl, aocxonsmeayupameaaio BOSAyxa no 
cnapana BcaChIBalOT neCOK, KaMHH, HHOrAB. nepesss, pbl6y, asryurex 

'H AaJKe JIIOAeU. H3BeCTHhI CJIylIaH, xoraaaaxpa ~IpblBaJIH nOA3eM
HbleKJIaAhI H nOAHHMaJIH B B03AYX HX COAepJKHMoe. lIepe3 fleCKOJIbKO
 
MHHyT HJIH lIaCOH BHXpH pacnanaiorcs H nOAHSlThIe asepx rrpenuersr
 
naAaIOT aa 3eMJIIO. B HCTOpHH OTMelIeHbI CJIylIaH BhInaAeHHSI AOJKAeH
 
H3 ceperipsaux MOHeT (BopOHeJKCKaSl 06JIaCTb, 1944), JISlryw~K
 
(<I>paHII.HSI, -1914). Ilpa CKOpOCTH 20 M/c aerep nepenocar neCOK H
 
rpsBHH,30 uk: - C KOPHSlMH aapueaer aepesss H. nepenocar MeJI

KHe KaMHH. Vparaanae BeTP.bI H BHXpH nO,lI.HHMaIOT orpovaae MaCChI
 
nblJIH H nepenocar HX aa 3HalIHTeJIbHOe paCCTOSlHHe.
 

f.eOJIOrHlIeCKaSl AeSlTeJIbHOCTb aerpa npOSlBJISleTCSI B' pa3JIHlIHblX 
KJIHMaTHlIeCKHX 30Hax. HaH60JIee 6JIarOnpHSlTHhIe AJISI ee npOSlBJIeHHSI 
06JIac1'H C CyxHM H JKapKHM' KJIHMaTOM. Berep cB060AHO paapynraer 
BblcyweHHhIe, He cxpennesaue paCTHTeJIbHOCTbIO ' nOlIBbI H rpyHTlJI, 
nepeHOCHT nblJIb H ueCOK H, OCJIa6eBaSl, OTJIaraeT ,HX. reOJlOrHtIeCKYIO 
,lI.eSlTeJIbHOCTb serpa H cBSl3aHIft>Ie C HeH OTJIOJKeHHSlHa3hIBalOT 30AO

/JblMU (rpes. 30JI - 60r serpa). 
Pa3pYWHTeJlbHaSl paeora aerpa, Berep BhIAYBaeT maneaarsre sa-

I	 CTHII.bI H neCtIHHKH H3 npoAyKTOB <pH3HtIeCKOrO BblBeTpHBaHHSI Ii pax- . 
JIhIX, CJIa60II.eMeHTHpOB8HHhIX nopon, HeCtIHHKH, ncnxaaseaasre BeT
pOM, xoppanapyior (CTatIH'BaIOT) cxansasre nOpOAbI. Pa3pYIIleHHe 
ropaux rropon BhIAyBaUHeM Ha3hIBaIOT BeTpOBOa sposueti HJIH oet/JAfl
t{uea (JIaT. Ae<pJISlTHO ---.:. sunyeaaae}, a MeXaHHtIecKylO o6pa60TKy 
nopon neClIaHHKaMH'-Koppa3uea (JIaT. xoppasao - 06TalIHBaHHe). 
;IT.e<pJISlII.HSI CHCTeMaTHtIeCKH npOSlBJISleTCSI B CyXHX CTenSlX, nycrsatax 
H ropnux pakonax. Ha B03BJ>lWeHHblX MeCTax serep HepeAKO BblAY
saer fJIy60KHe KOTJIOBHHbI, TaK aasuaaeaue KOTAbl BbloYBa"Ufl. 
B nycrune Caxapa YAJIHHeHHble 6e3BOAHhIe KOTlIOBHHbI Ha3b1BaIOT 
BaaOflMU.OTJIHlIHTeJIbHSSI HX· oc06eHHOCTb - HenOCTOSlHHaSl I'JIyt'iHHa 

" 

132 , . 

H nrapaaa. B CpeAHeii: A3HH, KHTae nOHHJKeHHH, 06pa30BaAHhIe BeT
pOM, HMelOT BHA 60p03,lI., KOTJlOBHH, xaasoaos, rJIy6HHa, KOTOpblX AO
CTHraeT 30 M H 60JIee. HHTeHcHBHoCTb Ae<pJIHIJ;HH ycHJIHBaeTCSI UpH 
AJIHTeJIbHblX yparaaaaxaerpax - cuxoeesx. B nYCThIHstX cyxosea-> 
SlBJIeHHe AOBOJibHO qaCToe. no AaHHhIM Il. B. HaJIHBKHHa, B CpeAHeH 
A3HH C 1951 no 1955 r, npOWJIH 3882 6ypH. Bo BpeMSI OAHOU H3 ~HX 
na YKfaHHE' (1960) B B03AYx na BhICOTY AO 2 KM 6hIJIO nOAHSlTO OKOJIO 
25 KM nOlIBhI• .ll.. B. HaJIHBKHH KJIaCcH<pHII.HpyeT 6YPH nococraay 
H nsery nsr nH aa lIepHnte, xpacaae H 6eJIble. lIepHhIe 6ypH aecyr xepao
3eM. OT sroro B03AYX soxpyr repser CBOIO npoapanaocrs, aacrynaer 
TeMHOTa. UYPH npOAOJIJKaioTCSI HeAeJIH, JlHorAa MeCSlIJ;hI. B 1969 r. 
sepaas GypSl na .nOHy H Ky6aHH (CKOpOCTb 30-40· M/c) BbIAYJIa 
nOlIBY IiMeCTe Cnocesaxa 03HMblX H HaMeJIa y npenSlTcTBHU (orpaaa, 

P110. 35. fpM6oBH.lI.HaH 4>apMa 30JIOBOrO peJIbe4>a. (!\lOTO M. cI>. I1BaHoBoii:) 

~O.Ma, JIeConOJIocJ>I) 3eMJIHHJ>le' BiJIJ>I. B POCTOBCl(:OU' 06JIaCTH CHeJKHO
3eMn1lHbIe llaJIhI J10CTHraJIH 2 M BblCOThI npa umpaae 25-45 M. Yp&
raHHblH serep 6hIJI HaCTOJIbKO CHJIbHblM, 'ITO aa 3anaAHOM . 6epery 
A30BcKoro MOpH BOAhI BblWJIH aa npenenu 6epera H SaTonHJIH 60Ree 
500 M 6eperoBoH noaoca. lIepHble 6ypH H3BeCTHbI . na TeppHTOpJlH 
3anaJl:HOH Espona, CIlIA. " . 

Kpacaae ~YPH THnnlIHhI AJIH UYCThIHb. Bnecre C nblJIblO OHH nepe
HOCSIT H neCOK. Ha6JIlOAalOTCH B nycruasx A<pPHKH, ABCTpaJIHH. 
Benue 6ypH - HBJIeHHe cpaBHHTeJIbHO penxoe, xapaxrepnoe AJISi pai'\. 
OHOB pacnpocrpanenas COJIOHlIaKOBhIX H 3arHnCOBaR.HbIX novs (OpH
apanse, n06epeJKbe Kacnaacxoro MOpH). 

Berpoaas 3P03HSI nOtIB HaHOCHT 3HalIHTeJIbHhIU ymep6 CeJIbCKoMY 
X03S1ikTBy, coxpamaer noceansre nJIOmaAH H paspyuraer nocrponxa. 
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,lJ.JIH OOPbOO C BeTpOBOA sposaea COa.uaIOTCH JIeCOHaCalK,neHHH, npo
BO.llHtCH nOlJBoyKpenJIHlOIII.He MepOnpHHTHH. 

.Koppasun, KaK npaBHJIO-, conyrcrayer JJ.e4lJIHu,HH. Oaa npOHBJIHeT
CH npeHMYIII.eCTBeHHO B oxpecraocrax TOP anycrans. ileClJHHKH; non
HHMaeMble .aerpoa aa BbICOTY 2-3 M, YJJ.apHIOTcH. 0 cxansaae nopo
Abl, paspyuraror HX, CrJIaJKHBaIOT H OOTalJHBalOT nosepxaocrs CKaJI. 
B pesYJIbTaTeJJ.JIHTeJIbHoro Boa,neAcTBHH serpa asrcryms CKaJl npHHH
MaIOT cToJI6006pasHylO HJlH rpaeooopasayio 4>OpMy (pHC. 35). KaM
HH, nOJJ.T.OlJeHHhIecHHsy, npespamaiorca B xauaiomaeca .cxaaa, BHX
peasre Be}pbI, nonxsaraaas neCIJHHKH, Q!<aSbIBaIOT csepasmee .ueff
CTBHe aa noponu. B pesyJIbTaTeB noponax oripasyiorca COTOBblf! 
tfJopMblpeAbecfJ.a, HUUtU BblaYBaHUJl (pHC. 36), sonoeue netuepu. Ta

, Puc. 36. HHWH Bbl.ll.YBaHHH B rpanar-noprpapax ropa KYM-[a3b1 (<p0TO 
M. <1>. I1BaHoBoH)' , 

KHe tj)OPMbl acrpesaiorca B npenropssx Taas-Illaxa, Kaaxasa, Kpa
M,a. B. A. Ocpyses BO BpeMSI noeanxa B 1906 r. B BOCTOIJHblAKasax
CTaH H ~JKYHrapHIO y nOJUlOlKHH ropu Kapaapar OTKpbIJI HaCTOH
IllHH 30JlOBblH ropon, COCTOSlIII.HH HS npHlIy.uJlHBblX CKaJl, OOTOlleHHbIX 
BeTpOM. O.uHH HS BHX HMeJlH BH.u eameas, npyrae-vaaaxoa HJlH na
MHTHHKOB. 

TpaH~nopTHpYlOmaH)l.eHTeJibHocTb' aerpa, OepeHOC npOJJ.yKTOB· 
paapymeaas, KaK yJKe oraexaaocs, BO MHorOM 3aBHCHT OT CKOpOCTH 
aerpa H CHJIbl BOcxo.uHIII.erO nOTOKa BOS.uyX8. YMepeHHLn'i serep 
(6 M/c) nepeaocar neClIHHKH .uHaMeTpOM JJ.O 0,25MMt IIITOpMOBOH Be
Tep (20 M/c) - no- 5 MM, yparaaaue aerpa (csenne 30M/c;) no.uHH-, 
MalOT KaMHH 3-4 CM B· nonepesaaxe, a B OT.neJlbHblX cJIYIJaSlx H ,no 
8 CM•. Kpynaae OOJlOMKH H neClJHHKH nepeaocarcs serpoa aoaose
HHeM HJlH aa HeOOJIbllIOH BbiCOTe (2-3 M) aa paccroaaae OT JJ.eCSl.T

KOB ¥eTpOB .no· HeCKOJlbKHX KHJIOMeTpOB, sa ,nJIHTeJIbHblH npoMe2lCy
TOK BpeMeHH. OHO yBeJIH'IHBaeTCH AO COTeH KHJlOMeTpOB. MSylJeHHe 
neCKOB B nYCThIHe.. Kapaxyuu nOKaSaJIO, liTO OT MecTa csoero nepno
Ha'la~bHOro HaXOJK.ueHHH OHB nepeMeCTHJIHCb Ha500-800 KM (Cep~ 
nyxos B. H. H .up., 1976). . 

.ITblJleBaTble saeranu serep nonaaxaer na BblCOTY 2-3 TblC. M B 
aerxo nepeaocar HX aa paccroaaaa, HSMepSleMble TbICSllJaMH KHJIOMeT
pOB. Hsaecrau CJlYlJaH, xorna nblJlb, nonaaras B A4>pHKe, Bhlnajla
J1a aa TepPHTopHH EBpOHbl. 8-1903 r. aa TeppHTopHH Sanannon Espo- . 
nbl asmaao OKOJlO 700 TblC. T a4>PHK8HcKOH naaa, OCaJK.uaSlcb, nbIJlb . 
noxpusaer naomaaa B COTRH TLlCHIJ-J<.&a,npaTHblx KHJlOMeTpoB. 

30Jlooble OTJIOJKeHHH. OHH npeJJ.cT8BJIeHhI B OCHOBHOM nuneaa
TblM MaTepHaJlOM H. neCKOM. I'aasxsre paaoasr HaKOnJleHHH necKa--::"" 
nycruua H (B MeHbIIleH xepe) 6epera pex H MOp~H. ilblJlb ocascnaer
CSI y eCTeCTBeHHblX npenarcrsaa, KOTOpblMH CJlyJK8T ropaue XpeOTY 
H aecaae MllCCHBbI. Bxecre C 30JIOBOH nhlJlblOHHorJJ.a OCaJKJJ.aeTca 
BYJlKaHHlJeCKHH nenea, BbIopoIIleHHblH B 'aTMocipepy ,npH BYJlKaHHlle
CKHX HSBepJKeHHSlX. ilblJIb, OCaJKJJ.alOlU,aSlCSI aa nOBepXHOCTb OKeaHOB. 
onycxaercs Ha" .uHO H CMeUIHBaeTCSI C MOpCKHMH ocanxaxa. MHoro 
DhIJIH OCaJKJJ.aeTCSI aa CKJlOHaX rop H B npearopsax. B ropmsx paso

.' sax Taas-Illaaa, Tii,oeTa H KyHbJIyHH OTJIOJKelIHH riJ>IJI'H YCTaHOBJleHbI 
.aa BhICOTe casrrue 3 TbIC.M.· . 
. Ha nblJlH oopasyerca psrxnas nopacras nopozta secc. UBeT no- . 

P°JJ.bl :>KeJlTOBaTO-cepbIH Jl:J1H naJleBhIH, COCTOHT· OHa HS 06J10MKOB 
xsapua, rJlHHHCTbIX sacrau H xaasuara, Paaxep OOJlOMKOB OT 0,01 
AD 0,05· MM. JH~cc HSBeCTeR B Karae, B CCCP - B .cpe.uHeH AaHH, H8 
YKpaHHe, BO MHorHX xecrax 3anaJJ.HoH Espomr, 3ana.uHblX IIITaTax 
AMepHKH. B Karae ero MOlU,HOCTb nocraraer 170 M H oOJIee. CYIII.e~ 
crayer HeCKOJlbKO ranores npOHCXOJK.ueHHH J1Ekca: .ueJlIOBUaJlbHaJl. 
nOlJBeHHO-3J1lOBHaJlbH8H, 30JlOBaSl H np. CTOpOHHHKH nOlJBeHHO-3J1IO~ 
BHaJlbHDH fHnOTeSbI (JI. C. Bepr H np.) paccxarpaaaior J1ecc &41( 

nponyxr OHOXHMHlJeCKOrO BblBeTpHBaHHSI, .ueJIIOBHaJlbHoH (A. n. Ilas
JiOB) - KaK OTJlOJKeHHH,HaKonHBlliHeCSI.npH CMbIBe ·)l.OJKJJ.eBblMH BO

.uaMH npo.uYKTOB BblBeTpHBaHHSI. HaHOOJlblllHM npJ:fSHaHHeM noassyer,
 
CH raxoreaa 30JlOBOrO npOHCXOJK.ueHHH J1ecca (B. A. Oopysea,
 

_M. B. MYIIlKeTOB, <!». n. PHxTro4>eH). 
B npapona mapoxo pacnpocTpaHeHbI ~eccoBHJJ.Hble nopomr, cyrnaa

KH, HaripHMep,noKpbIBalOT 3HalJHTeJlbHble nJlOIII.a.uH aa ~KpaHHeJ 
J1eCCOBble n.OtIBhI THnHtIHbI JJ.J1H CpeJJ.HeH ASHH. nOlJB'hI, 06pa3YlOlU,H
eCH na J1eccax H J1eCCoBHJ(HbIX noponax, OOJla.uaIOT BbIQOKHM naono- _ 
pOJJ.HeM.. '. 

. 30JlOBb£e neCKU BCTpet:laIOTcSI no oeperaM. pex, Mopeit H aa 06~ 
IIIHpHblX npocrpaacraax nYCTbIHb. Onaa H3 pacnpocTpaH~HHhIx 4>opM 
necsaaoro peJlbe!pa-aIOHb£--neClJaHble XOJlMbI, oopasyIOIII.HeCJI 
npa BosJJ.eHcTBHH serpa aa HeSaKpenJleHHbIH paCTeHHHMH neCOR. 
Pa3J1HlJaIOT .ulOHbl npaxopcxae, npapexaue H MaTepHKOBbIe. MopCKue 
alOHb( 4>OpMHpylOTCH Ha. oeperax Mope'H,· rne rocnoJJ.cTBylOmHe BeT
psr .uYlOT· B aanpaaaeaaa oepera' (pHC. 37,A). BhIHOCHMbIH C nJlHJKa 
necox 3aJJ.epJKHBaeTCSI y npenSlTCTBHH (HepOBHOCTeH peJlbe4>a, JJ.e
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pesses H JI.p.), HaKanJIHBaeTCSI B BHJI.e XOJIMOB. CJIHBaSlCb, XOJIMbI 06
pa3YlOT neC'laHble BaJIbI HJIH rpSlJI.bI. ECJIH aa )lY'!:H JI.IOHbI OTCyTCTBy
lOT nperpansr, OHa nepexeutaerca B rJIy6b MaTepHKa. Ilo xepe nepe
MemeHHSI nepsoa rpSlJI.bI aa ee MeCTe B03HHKaeT sropas, 33TeM TpeTbSl 
H T. JI.. TaK 06pa3yeTcSI HeCKOJIbKO JI.IOHHblX rpsn. 

CKOpOCTb nepeMemeHHSI necxa KOJIe6JIeTcSI OT HeCKOJIbKHX caHTH
MeTpOB JI.O 20 M H 60JIee B ron. B UJIaHe JI.IOHbI HMelOT ,lI.yro06pa3HylO 
UJIH napa60JIH'lecKylO 4>OpMy. HaBeTpeHHblft: CKJIOH HX 06b1'IHO nOJIO
rHH (5-12°), nOJI.BeTpeHHblH KpyTOH (30-33°) H HeCKOJIbKO sunys
JIblft:. BblCOTa MOpCKHX JI.IOH JI.OCTHraeT 30 M H B HCK.nIO'IHTeJIbHblX 
cnysaax - 100 M. MopcKHe JI.IOHbI H3BeCTHbI na n06epe}Kbe Cesepao
ro JIe,ll.OBHTOro oxeaaa, oaJITHHCKOro MOp51 (KaJIHHHHrpa,ll.CKaH 06

JIacTb, llaT"BHSI). 

". 

. 
nYCTbIHH 6b1BaIOT aUepARI{UOHHbt.M.U H aICICy.M.yARTUBHbt.M.U. no cocrasy 
ocanxos ~ ICa.M.eHUcTbt.M.U.' necxanuuu H ZAUHUCTbt.M.U. 

Kanenucrue tiYCTbtHU - paBHHHbI, nospunse me6HeM, rpaaaex 
HJIH raJIe'lHHKOM. 06pa3YlOTCSI na MeCTe B03BblIlIeHHOCTeH H npenro
pHft:, nonsepruraxca JI.e4>JISlUkOHHOH H Koppa3HOHHOH, o6pa60TKe. Mo
rYT BCTpelJ:aTbCSI B KOM6HHall.HH C necxaauxa H r JIHHHCTblMH nycru
HSlMH. K KaMeHHCTblM nYCTblHSlM OTH,OCSlTCSI Kaaaxapa (A4>pHKa). 
Bernax-Ilana (CCCP) , KaMeHHCTble nycruna qHJIH, ABCTpaJIHH. , 

Ilecuanue nqcrunu - nJIOmaJI.H, noxpursre orpOMHblM KOJIH'IeCT
BOM necxa, BCTpe'IaIOTCSI ,KaK na pasaaaax, TaK H B ropaux paaoaax 
(Tlaxap). )].OBOJIbHO IlIHP9KO pacnpocrpaaeau. C CaMOJIeTa HMelOT 
BHJI. orpoxaoro necuaaoro jaopa, noxpsrroro necsaaaxa BOJIHaMH. 
Ilecsaaua xarepaax nocrynaer B nycrsnno C ee oxpaan, rne HJI.eT 
paspyureaae ropaux nopon, BblJJ.YBaeTCSI, H3 nOHM pex, OTKJIa,ll.bIBaeTCSI 
pe'lHblM,If BO,ll.aMH. neCOK ,lJ.BH}KeTCSI B HanpaBJIeHHH rocnoncrayiourax 
BeTpOB. fOHHMblM BeTpOM neCOK 3a,ll.ep}KHBaeTC5I OKOJIO npen5lTCTBHH 
H otipasyer q>OpMbI aKKyMyJISlTHBHOro p.eJIbe4>a - xysesae necxa, 
6apxaHbI, rpsnosae neCKH. 

/(yq,eBbte neesu - XOJIMbI. HenpaBHJIbHOH 4>OpMbI, oepasyiomaeca 
soxpyr OTJI.eJIbHblX K3MHeH, nepesses HJIH JI.pyrHX npenxeroa. BbI
COT a XOJIMOB OT 1 JJIJ i12,M, BCTpe'laIDTCSI na oxpaaaax nycrsms, 

Bapxanu (TlOpKCKOO Ha3BaHHe) HMelOT BHJI. KOHHlJ:eCKH BbITSlHY
TbIX HJIH cepnoaanaux XOJIMI'ICTblX 4>OpM (pHC. 37,B). Hanerpeaaus 
CKJIOH 6apxaHa o6.b1'lHO nOJIOrHH (10-15°), nonaerpeanua 60JIee 
KpyTOH (,12-33°). Bucora KOJIe6JIeTCSI B npenenax 1-15 M, aaorna 
20-30 M., OTJI.eJIbHble 6apxaHbI BCTpe'lalOTCSI peJI.KO. qameoHH o6'be
,lI.HHSlIOTCSI B JIHHeHHO-BblTSlHYTble oapxaaaae nena HJIH rpsnu, BbI
COTa KOTOpblX o6b1'IHO sume, 'Ie~ OTJI.eJIbHblX 6apxaHos, H JI.OCTHraeT 
100 M npa IlIHpHHe 800....,..1600 M. npOTH}KeHHOCTb rpan OT 3 JJ.Q 
20 KM. Paccroaaae Me}K,D.y rp,e6HSlMH napaaaeasnux rpSlJI. 1,5-' 
3,5 KM. Bapxaaaue uena BbIT5IHYTbI B HanpaBJIeHHH, nepneanaxynsp
HOM rocnOJI.CTBylOmHM serpaa. CKOpOCTb nepeJI.BH}KeHHSI 6apxaHo8 
30-40 M!rOJI., 6apxaHHblx rpsn - HaMHOTO MeHbIlle. 

FpRaOo6pa3Hbte BaAbt - OJI.Ha H3 HaH60Jlee xpynaux 4>OpM nee
xaaoro pensetpa, OHH CHMMeTpH'lHbI BCe'leHHHH BblTSlHYTbI B aa
npaBJIeHHH JI.BH}KeHHSI serpa, I1x BblCOTa 10-60 M, MaKcHMyM 200 M, 
npOTSI}KeHHOCTb - JI.eCSlTKH H COTHH KHJIOMeTPoB. Ilecsaaae rpSlJI.bI 
pasneneau Me}KJI.Y c060H JIo}K6HHaMH. Caepsa, 'laCTO .ua6JIIOJI.alOmH
eCH B nycrsmax, ,lI.eJIaIOT HX nosepxaocn, 51'leHCTOH (epRaOBO-Rlieu
crsu: peAbeep). . 

113 MeJIKHX 4>OpM na nOBepXHOCTH necxa Ha6JIIOJI.aeTCSI . 30AOBaR 
pR6b. . 

Ilecox nYCTblHb 60JIee HJIH xeaee OJI.HOpOJI.eH no cocrasy H CJIO>J{eH 
06JIoMKaMH MHHepaJIOB pasxepox He 60JIee 0,25 MM. neC'IHHKH npea
CTaBJIeHbI rJIaBHblM o6pa30M xaapuex (JI.O 98% cocraaa). JIHIlIb He
3Ha'lH'reJIbHYIO 'IaCTb. COCTaBJISlIOT r JIHHHCTble xacrausr (5-12 %) , 
IJeIlIYHKH CJIIOJI.bI, noaesoro umara, napoxceaos, B paspeae 90JIOBblX
OTJIO}KeHHA Ha6JIIOJI.aeTCSI He'IeTHaSl, socan, xeaaiomas CBOe nanpas
JIeHHe CAOUCTOCTb. Ilecsaaae nYCTblHH HMelOTCJI B A4>PHKe, UeHT . 
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PHe. 37. l1>OPMbI 90JIOBOrO peJIbe<lJa: A  .llIOHbI,· B  6apxaHbI (noMHJIbHHqYKY W 

H. C. Apa6aJ1.>KH, 1979) 

Pe'lHble JI.IOHbI 06pa3ylOTcSI na necnaaax OTMeJISlX H B IIoft:Max 
pex. Bucora HX 5-10 M, penxo 20-30 M. )].IOHbI BCTpe-qaIOTcSI aa 6e
perax MHorHX pes (.ll:Henp, )].OH, JIeHa H JI.p.). )].BH}KymHec5I JI.IOHbI 
lIpHHOC5lT BpeJI., aacanas CeJIbCKOX03S1HcTBeHHble nOJISI H. naceaeaaae 
nyHKTbI. QT06b1 OCTaHOBHTb HX ,lI.BH}KeHHe, yCTpaHBaIOT nperpanu B 
BHJI.e JIeConOJIOC HJIH 3aKpenJISlIOT neCKH paCTHTeJIbHoctblO. ' 

"yeThlHK. 3TO reppuropaa C xpaaae 3a1cYIllJIiHBbIM KOHTHHeHTaJIb
HblM. KJIHM.aTOM B y,MepeHHblx,cy6Tf\onH'lecKHx H TPonH'IeCKHX IlIHPO
Tax. 06b1'lHO KOJIH'leCTBO aTMoc4>epHblx ocaJI.KOB He npesauraer 
200 MM B r~. Peaxne KOJIe6aHHSI reaneparyp (O-70°C) aKTHBH3H
PYIOT 4>H3H'leCKOe BblBeTpHBaHHe H enocoocrsyior B03li:HKHOBeHHIO 
yparaHHblx aerpos. CyXOH rOpSlqftH serep - IlIKBaJI C neC'IaHOH: 6y .. 
peH, HepeJI.KO C rp030H, B nycruaax ApaBHH H Caxape Ha~blBaeTCSI 
ca.M.y.M.o.M.. MecTHblH IOrO-3anaJI.HblH .0'IeHb nblJIbHblH serep, .lI.YlOmHH : 
B KapaKyMax, nOJl~HJI HaHMeHOBaHHe adieonua. I'opaxae MaccbI) 
B03JI.yxa paspyuraior CKaJIbI H ropaue nOJI.HSlTHSI, nepeaocar aaaxan-, 
JIHBalOT nblJIb, neCOK H 06JIOMKH ropaux nopon. OrpoMHble nJIOIIJ;aJI.H. 
nOJI.Bep}KeHHble nocToSlHHOMY B03JI.eHCTBHIO BeTPa H noxpurae 90.iI0
BblM" OTJIO}KeHHSlMH, Ha3b1BaWT nucrunssu: no npOHCXO}KJI.eHHIO 
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paJlbHOH A3HH, IO)I{Holi AMepHKe H npyrax paHOHaX aexaoro mapa. 
E COBeTCKOM COI03e neCKH nYCTblHb (pHC.. 38) a aHJi,M aror 
800 ThIC. KM

2 
(necxa Kapaxyvos, l(hI3b1J1KYMOB, MyIOHKyMOB, Capsr-

HllIHKoTpay B Cpe.zr.HeH A3HH). ' . 

r /lUltufTwe nucruuu - pacnonararorcn B xpaesax, pexce near
pansuux '1aCTHX necsaaux HJlH KaMeHHCTblX nycrsnrs. 06pa3YIOTcH 
UpH yxacraa penxnx, HO CHJJbHbIX .zr.O)l{.zr.eH, BhIMhIBaIOIUHX .H3 neCKC.9 
fJlHHHCTblH MaTepHaJI H HaKanJIHBalOIUHx"ero B IIOHH>KeHHHX pensedra• 
3TOT M3TepHaJl OTCTaHBaeTCSI BO BpeMeHHO 06pa3yIOIUHxCH MeJ1KO
BO.zr.HbIX BO)l.OCMax. Ocesuras fJIHHHCTaH Macca, nucuxas, npenpa
IUaeTCH B MHHHCTylO KOpKy, paariaryro MHOrOlJHCJIeHHblMH rpeIUHHaMH 
(TpeIUHHbI BbIcblxaHHH). B Cpe.llHeH AaHH TaKDe rJlHHHCTble 1I0JlH ua
3bIBaIOT TQICbtpaMU [Typxxeucxoe Ha3BaHHe llJIOCKHX rJlHHHHblX pas
HHH). 0611IHpHbIe rJIHHHCTt.Ie nOJIH BCTp~'1aIOTCSI B IIYCTbIHe Caxapa, 
B KaJIH<jlopHHH (CIIIA), B nycrsme Bernax-Ilana (CCCP). 

BCTpelJaIOTCSI 'NlK naauaaexue conotouixoeue nycT'wlU (YCTIOpT, 
nooepescse l(acIIHHcKoro H ApaJlbCKOrO MopeA H np.). 

Bee THnbl nyCtbIHb nepenxo Hs'6JIIO.D:aIOTCSI HS O.D:HOH paBHHHe. 
TaK, 3Ha'lHT~JIbHaSi '1aCTb nJloIUa.ll" nYCTblHH Caxapa noxpura IUe6. 
HeM, rpaaaev, rSJIe'lHHKOM, O.D:HaWeCTall qaCTb - neCKOM, scrpeua
IOTCli H rJIHHHCTble nOJISI. TaKJIa-MaK'aH (l(HTaH) - necsaaas nycrsr 
H'l, HOB xpaeasrx sacrax ee nmpoxo ripe.D:CTaBJIeHbI KaMeHHCTble H 
rJIHHHCTbIe nY~hIHH. 

I'panaua nYCTbIHbHe OCTaIOTCSI nOCTOSlHHhIMH. Ilecxn, rOHH"MbIe 
CYXHMH BeTpaMH, nacrynajor na OKpY)l{aIOIUHe paBHHHhI, see 3aCbI
TIaH . aa CBOeM nyra, OCTaHOBHTb .zr.BH)KeHHe neCKOB MO)l{HO C 110
MOIUblO paCTeHHH, xoropsre CKpenJISIIOT CBOHMH KOPHSlMH neC'IHHKH A 

He naror HM B03MQ>KHOCTH .D:BHratbCH. B COBeTCKOM COJOBe 60pb6a,c 
.D:BH)I{ylUHMHCH neCKaMH npOBO.D:HtcSI B llIHPOKOM xacurratie. B)1.0JIL 
rpanan nycrum, nacazcnaior caxcayn, ococae BH.zr. hI COCHbI H aacy
XOYCTOHlJHBhIX Tp3B. Y)I{e BbIpa~eH aaCJIOH cyxoseax, necymaa nee
KH KbI3bIJIKY~OB B ItBeTYIUHe .zr.OJIHHhI <I>epraHhI H 3epaBwaHa. 3a
KaH'umaeTCH CTpOHTeJIbCTBO ThICSI'IeKHJIOMeTpOBoro l(apaKyMcKoro 
KaHaJIa, B.zr.OJlb TpaCChI xoroporo 6bICTpO B03p0>K.zr.aeTCSI )KH3Hb~ C03: 
-.zr.aIOTCSI XJIOnKOB0.zr.lJeCKHe COBX03b1, HaCa>K)l.aIOTCSI canst, BbIpaiuHBa
IOTCSI 60raThIe ypoxaa oBo~eA, CTpOSITCR: >KHBOTHOBo.zr.'leCKHe q,epMbI• 

feOJlOrHlJeCKHe pe3YJIbTaTbi .D:eSlTeJIbHOCTH serpa. OHH I:I1IHpOKO npo
HBJISIIOTCH aa cyme B 06JIaCTH nYCThIHh H CyXHX crenea. Ilepaonase
CKH aKTHBH3HPYlOTCH B paHOHax, OXBalleHHbIX aacyxofi. BeTpOBaH 
3pe3HSI p aspyuraer pO'lBeHHhlH CJIoA, serep nepeHOCHT orpovnsre Mac
ChI 06JIOMKOB H3 O)l.HHX paAOHOB aexaoro mapa' B .zr.pyrHe, cnococcrsy, 
er 06pa30BaHHIO KalJeCTBeHHO HOBblX OCa.D:OllHblX nopon: JIeCCS, .30
JIOBhlX lIeCKOB, rJIHH. B npouecce paspyurenas H OCa)l.KOHaKOnJICHHH . 
<jloPMHPYIOTCSI ~OBble .D:eq,JIHII,HOHHble H aKKyMyJIHTHBHble <jlOpMbI, 
penserpa. Ha aeccax <jlOpMHPYIOTCSI nJIO.D:OpO.D:Hble JleCCOBble nosaa, 
.30.TJOBbIe neCKH' HCnOJIb3YIOTCSI B xasecrse CTpOHTeJIbHOro xarepaaaa, 
CbIphSi )l.JISI IIpOH3BO)l.CTBa CHJlHKaTHoro aapnasa, 

o 
'" 

'"-e 

:s: ~ 
r:: 

~ I:a ... 

~il '" ::' -';,,:;.::.-:'.,.." .... ,: ..':: ~ '" E

:~I!~I::l 
, -0 <.) ,,; 

':;: >'Ill 
t: ~ 

:a r:: 
.;::: III .. 

=: :I 
<.) ., 
<.) III 
<>$. .. 
:ll t: 

~ 1-.e...J--~''''~ ~ I. " ~ l~ ··:·::.'i;:::;:~%..}:::::·::;i:t·::~··,~&:·t:·:·::)J;·: ;.,...... . I I 
r:: 

Q) .. 

:a'~:s: os 

~I 
<>$ .. 
::r • 
<.) 1 
Q)"

t::: 
00 
~ 

t.i 
:s: 

.ll. 

I 
'" '" 

138 \. 

III 

0 ~ i:i..... r :a " t ~.~ >.., 
I:: :llt;.. rf' ~s-:"'::~~~; 
I:: ..~ !~ 

~ 

~ 

:2r ~. '~ '\ ~~:~j. ....:-, L..... ~.,!~ 

Sl 

~\ 
.:t. -~~ ...... \ I[] .... ':'::'. 

l. "4~\ \o . 0::::'.:::. .' I K""II) • '. 1> ••. ..... 
0 

~~:!! 
0 

'" =--t 

: ..~~ 

\~:~j)l;:' ... 
'" 

I 
0.; 
o 
u 
U 



r,n a B a XIV 

rEOJIOrl11.IECKMI .llE5ITEJILHOCTb TEKY1.II1X BO.n. 

TeKyttUMU, MJIH noeepxnoctnusui, eoiiaxu aaausaror aonu CYWH, 
crexarourae no ee nOBepXHpCTH B oaepa, MOpSl, oxeaau, Pa3JIHtIaJOT 
apeueansre H nOCTOSUIHOAeikTBylOIIJ.He BOjJ;Hble nOTOKH, nHTalOIIJ.HeCSI 
arxocrpepauxa ocanxaaa, TaJIbIMH CHerOBblMH H JIejJ;HHKO,BblMH BO
.naMH, nOjJ;3eMHblMH BOjJ;aMH. OCHOBHOH HCTOlJHHK hHTaHHSI BOjJ;OTO
KOB - aTMOc<pepHble ocanxa. EJKerO,llHO aa nOBepXHOCTb 3eMJIH B 
BH,lle jJ;OJK,llSi H cnera asmaztaer jJ;O 5QO rue. KM3 BOjJ;bl: 113 sroro KO
JIHlJeCTBa 99,3 rue. KM3 BOjJ;bl npHxojJ;HTCSI aa cywy, OCTaJIbHhIe 
aa OKeaHhI. -BOJIbWaSi xacrs BOjJ;hI (63 TblC. KM3) ncnapaercs H no
crynaer BHOBb B arxocrpepy, a MeHbwaSi qaCTb (36,3 TbIC. KM3) BOBJIe
xaerca B nosepxaocraua CTOK HJIM npOCalJHBaeTCSI B nossy, ATMoc
<pepHble ocanxn aa nosepxaocra CYWH npOH3BO:l{SlT onpejJ;eJIeHHYIO' 
reoJIOrHlJecKYIO paoory, BblpaJKalOIIJ.YIOCSI B n/lOCKOCTflOM cuuee H 
/lUfleUflOM pasuuee. TIPH nJIOCKOCTHOM cxuae BOjJ;a, CnJIOWHOH nJIeH- . 
KOH nOKpbIBalOIIJ.aSl 3eMHylO noaepxaocrs, CMhIBaeT C nOJIOrHX CKJIO
HOB cJIa60 saxpenneanue 06JIOMKH ropaux nopon, nepexenraer HX ~il 

K nOAHOJKHIO CKJIOHOB, rne : OHM HaKanJIHBalOTCSI B BHAe AeJIIOBHSI. 
TIPH BhInaAeHHH CHJIbHbIX AOJKAeA HJIH TaSlHHH caera ,JIbjJ;a 06pa3Y
IOTCSI BOAHhIe nOTOKH. YCTpeMJISlSlCb BHH3, BOjJ;a 3anOJIHSleT JIHHeAHO
BhITSIHYThIe IIOHHJKeHHSI (rponu, CKJIaAKH MeCTHOCTH H np). BOAHbIH 
nOTOK, paausraaa ropnae noponu, yrJIy6JISIeT ,nOHHJKeHHe. JIHHeHHhIH 
pa3MhI8 Ha3bIBalOT sposuea (JIaT. erosio - paaaaaaaae, paasena
HHe). Pa3JIHlJaIOT SP03HIO OOHflylO, HM 2Ily6UflflylO, aanpaaaeaayro B 
rJIy6b 3eMJIH, H 3p03H,IO 60KOBylO, pa3pYllialOIIJ.YIO CTeHKH nOHHJKeHHSI. 
Bee DHAhl paaxuaa nporexaior 06bllJHO OJI.HOBpeMeHHO. O.ll.HH H3 HHX 
npE'06JIaAaIOT aa O;D:HOH cTaAMH, npyrae - aa ApyroH cTaAHH pa3BH ~t1 

THSI nOHHJKeHHSI. Bpeaeaaae 'BOAHble nOTOKH <pOpMHpyIOT aa paBHH
,Hax H B ropaax .panOHax ospara, nOCTOSlHHO AeHcTBylOIIJ.He BOAHhIe '~ 
IIOTOKH (pexa) - petlHble AOJIHHbl. 

06pa30BaHHe oeparos. Ospara 06pa3YIOTCSI H8 paamaaax, CKJIOHaX 
rop, .6eperax pex H MopeA, T. e. Be3Ae, rne AHHa,MHKa BOAHoro noro
xa npnooperaer paapymareasayio CHJIY. HalJHHaeTCSI o6pa30BaHHe 
ospar-a C nOSlBJIeHHSI pureuuu (pHC 39), HanpaBJIeHHOA ,BHH3 no 
CKJIOHy. fOA OT rona pblTBHHa YAJIHHSleTCSI, yrJIy6JIHeTCSI, pacurapa
eTCSI H npeapaiuaerca B ospar. Y oap ara BblAeJISIIOT: . RalJaJIO osp a
ra - UCTOK, HJIH eepxoese, ~ecTO Bna.neHHSI ospara B OoJIee TJIy6o
Koe nOHHJKeHHe - yCTbe" 60KOBble OTBeTBJIeHHSI - OTBepZUKU. 
'uJIHHa .oapara YBeJIHlJHBaeTCSI e1KerOjJ;HO xa ejlHHHII.bl, a TO H na ne
CSlTKH MeTpOB. HHTeHCHBHoe yrJIy6JIeHHe ospara npOHCXOjJ;HT B aa
lJaJlbHYIO CTajJ;HIO pa3BHTHSI, UJIH craiiuto MOAOOOCTU. B STOT nepnon 
ospara 6blBalOT Y3KHMH, C 06PblBHCTblMH CKJIOHaMH H rJIy60KHM no
porox B aepxoase, Ha3blBaeMblM eeptuuunux nepenaiiou. YrJIy6JIe
HHe ospara B paanux ero ysacrxax HjJ;eT HepaBHOMepHO: 6JIHJKC K 
ycreio rJIy6HHa ero 60JIbWe, qeM y MCTOKOB, TaK KaK no Mepe npa

6JIHJKeHHSI K ycrsto jJ;HHaMHKa soaaoro nOTOKa B03paCTaeT sa cser
 
BnajJ;eHHSI B Hero 60KOBblX BO,llHblX nOTOKOB. npO<pHJIb ,llHa ospara '
 
HMeeT BH,ll KpHBOA, xoropas Ha3bIBaeTCSI np0,llOJIbHhIM npotpuses: PYC

na. TIP0jJ;OJIbHblH npO<pHJIb, BhIpa60TaHHhIA B peayasrare AJIHTeJIbHO

ro paaxusa UpH cTa6HJIbHOM 6a:3Hce 3p03HH, uasusaerca npoljJUIleM
 
paenoeeeun. nOCJle,llHHH SlBJISleTCSI npeneaoa pa3BHTHSI oapara aa
 
rJIy6HHy. B YCTbe oapara: pasxas aa rJIy6HHy orpaaanaaaer 6a3UC
 
ap03UU, HJIH nOBepXHOCTb, xa yposae KOTOpoA BO,llHblH nOTOK repaer
 
CBOIO CHJIY. Ba3HCOM Sp03HH .
 
,lI.JISI OBparOB CJIyJKHT sonoeu
 
(ypoBeHb peKH, MOpSi HJIH • .npy

roro BO,ll.HOrO 6acceHHa), B KO


'TOpbIH snanaer ospar. no Mepe 
BbIpa60TKH npO<pHJIH paBHOBe
CHH HalJHHaeT npe06JIajJ;aTb 60
KOBaSi 3p03HSI. OBpar BCTynaeT 
B CJIejJ;YIOIIJ.YIO CTa,llHIO, 'pa3BH
THH "-- craiituo 3pe/lOCTU. Ospar 
pacnrapaerca, CKJIOHbI ero Bbl
nOJIaJKHBaIOTCSI, npouecca spo
3HH 3aTyxaIOT, H ospar npespa
IIJ.aeTCSI B 6a/lK.Y (crapsra, C 3a
pOCllIHMH paCTHTeJIbHOCTbIO 
CKJIOHaMH' oapar). KOHeqHaSi 
KpyTH3Ha CKJIOHOB 3aBHCHT OT 
cocTaB~ ropnux nopon, B KOTO
psre apesax ospar. TaK, B nee
qaHO-rJIltHHCTbIX noponax CKJIO
HbI OBparOB 60JIee nOJIOrHe, lJeM 
H H3BecTHSIKax. TIpoTSlJKeHHOCTb 
OBparOB nocruraer' HHor.na He

.CKOJIbKHX necarxos KHJIOMeTpOB. 
CJIOJKHO, pa3BeTBJIeHHaSi cere 
oaparos, onepaiomaa ,llOJI'HH~ 

pex, CKJIOHbl rop, 6epera MopeA, 
oopasyer OBpaJKHO-6aJIOlJHhIf1' 
peJIbe<p. Oaparn H 6aJIKH umpo
KO pa3BHThI B eBponeHcKOH lJa
CTH CCCP, na repparop aa CH
6lf1JH, ,UaJIbHerO BocTOKa. ' 

POCT oaparos npHBO,llHT K COKpaIlleHHIO naXOTHblX 3eMeJIb, paspy
meHHIO ztopor, T~PPHTOPHA, 3aHSlTblX HaCeJIeHHblMH nyHKTaMH. no
3TdMy C osparaxa senercs 60pb6a, aanpaaneaaaa npeacae BCerO aa 
rrpexpaurenae 3p03HH B pa3BHBalOIIJ.HXCSI oaparax. C 3TOi! uensio aa 
,llHe oaparos yCTpaHBaeTcSI xacxan acxyccrseaaax nperpan (nnere
HhIX 3a60pOB; 6eTOHHblX CTeHOK), CJIyJKaIIJ.HX MeCTHblMH 6a3HcaMH 
3p03HH. .lJ.JISI npenynpescneaaa 6oKoBoro paaxasa aa CKJIOHaX ospa
rOB C03jJ;aIOTCSI aecaue nOJIOCbl, ycrynu, npenarcrayiomaa -p83MblBY. 
HCTOpHSI pOJKjJ;eHHSI MHorHX pex HalJHHaeTCSI C pa3BHTHSI OBparOB, na 
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PHC. 39. Haxaasaae CTa.a.HH pa3BHTHSI OB
para: A - pblTBHHbI, E - MCtJlO.a.Ol\l paCTY

UlHA: oscar 
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. nne K()T0PbIX aa ClJeT BCKpbITH"H ne.n3eMHbIXBOA nOHBJIHIOTCH nOCTO-· 
HRHO neacrsyioume BO)1.HbIe nOTOKH. • 

~peMeHHLle rOpHLIe nOTOKH. OHH . !nOHBJIHIOTC'H 113 CyXHX .nOJIHHaX
 
rop 13 nepnon sunaneaaa CHJIbHhlX ,llO>K,llel'i HJIH npu .TaHHHH JIe,llHH

KOB, BbI3,BaHHOM HeO:lKH.naHHbIM nOTeDJIeHHeM. J3 nepaon OTCyTCTBHH
 
BO.nbl 13 ropnax .lI.OJIHHaX HaKanJIHBaeT~H orpoxaoe KOJIHlJeCTBO· npo

.nyKTOB <!lH3HlJeCKOrO BbIBeTpHBaH~H 13 BH.ne 06JIOMKOB pa3HbIX 'paaue

pOB: OT- nbIJIeBaTbIX 'lJaCTHlJ, no r JIhI6 13 HeCKOJIbKO MeTpOB B nonepes

.... ::;'

. .~ 

PHC. 40. Kouyc suaoca BpeMeHHoro ropaoro nOTOK8 

HHKe. Bo BpeMH JIHBHeH HJIH BHe3anHOrO TaHHHH caera B ropax B ra

KRX ',llOJIHHaX 06pa"3ylOTcH KpaTKOBpeMeHHhIe, HO xomaue sonaae
 
nOTOKH, xoropue aacsnuator 06JIOMOlJHylO Maccy BO,llOH, pa3:lKH>KaIOT
 
ee H npeapamaror B rpsas, 79% Bcel'i rpaseaoa MaCCbI npaxonarca H3
 
06JIOMKH H TOJIbKO 25% 06'beMa npHxo.nHTCSI aa aony. Bnaronaps
 
KpyTOMy yKJIOHy ,llHa rpasesas Ma~ca npHXO,llHT B ,llBR:lKeHRe. TaK
 
B03HHKalOT rpasesue nOTOKH - cenu (apao. CeJIb- 6ypHhIH nOTOK).
 
HJIH Mypbf.. Ceaeasre nOToKHHecyT ,lleCH.TKH H COTHH ThICHlJ Ky6R'le

CKHX MeTpoB nopon, CIropOCTb HX 10-15 KM!lJ. no xepe ,llBR:lKeHRSJ
 

-~CKOPOCTb nOTOKa aapacraer R OH CMeTaeT see aa csoea nyra. BbIH.nH 
K nO,llHO:lKHIO CKJIOHOB, ceneaae nOTOKH pa3JIHBaIOTCH, HecOMhIH HMB 
06JIOMOlJHblH MaTepHaJI OC8>K,llaeTCH, ·06pa3ylOTcH KOHyCbL eusoca 
(pHC. 40). OTJIO:lKeHHH ceJfeBblX nOTOKOB H~3hIBaJOT npostoeuen (JIaT. 

npaJIIOR - npoxstaaso}. . 
npOJIIO.BHA COCTOHT H3 pa3HOBeJIHKHX ocrpoyroasaux 06-1IOMKOB
 

nopoz, nepexemanaux C neClJaHO-rJIHHHCThIM MaTepHaJIOM. B npOJIIO
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BHH BCTpeqalOTCH rJIbl6h1 paaaepox no 80 M3 H (ioJIee'; OH HaKanJIR
BaeTCH He TOJIbKO yCKJIOHOB rop, HO R B YCTbeBOH lJaCTR OBparOB. 

CeJIeBhIe nOTOKR Bbl3hIBalOT 60JIbIIIRe pa3pYIIIeHHH B 3KOHOMHlJe
CKR ,OCBOeHHlllX paiioaax. OHR CMeTalOT na eBOeM nYTR MOCTbl, nJIO
TRHhI, pa3pYIIIalO1' rraceneauue nYHKThI, nOKphIBalOT KaMHHMR nacr
6RIUa, canu. B 1921 r. CeJIeBOH nOTOK BOpBaJICH B r, AJIMa-ATY R sa
npy,llHJI yJIHUhI nOTOKaMH rpH3H H KaMHeH. B 1963 r. ceaesoa nOTOK. 
cnycTHBIIIHHCH co CKJIOHOB' 3aHJIHHCKOro AJIaTay. YHlilJTO:lKRJI xpa
cHBeHIIIee .oaepo I1CChlK R 
aaaec yrn.ep6 ropony TOrO:lKe 
Ha3BaHHH.. CeJIeBhIe nOTOKH 
lJaCTO npOHBJIHIOTC'H B ropax 
Illaeiiuapua, I1TaJIRR. <1>paH
lJ,RR, I1H.nHH,· 13 COBeTcKoM 
COlO3e - Ha KaBKa3~. THHb
lila He H' 'B npyrax ropmrx 
pasouax. B. HaIIIeH crpaae 
c ueJIblO npenorspauienxs 
CTHXH8HhIX 6e.nCTBHH, suast
BaeMbIX "CeJIeBhIMH nOTOKaMH, 

na HX nYTH YCTfJaHBaeTcll 
npOTHBOCeJIeBaH aamara, 
CTpOHTCH TIJIOTHHbI, HaCbIJIa

- IOTCH .naM6hI H npyrne rrpe

nSlTCTBHH. Baaronaps nporu

BOCeJIeBOH saunrre B HatTOH

ureeapexa ycrpaaeaa yrpoaa
 
npOHHKHOBeHHH CeJIeH B r.
 
AJIMa-ATY' Hero OKpeCTHOCTIf.
 

PeKH. 3TO nocToHHHO JJ.eii

crnyioume sonasre nOToKIi,
 
n03ToMY fiX _ reOJIOralJeCKafl. '
 

.IT AnTE iJ hI X 

.neHTeJIbHOCTb HeH3MepHMo PHC. 4,1. Pesaas CHCTeM8 p. J!eHbI H ee .BO.nO· 
C60PHblH flacceHH

60JIbIIIe, 'leM apeaeaasrx no- 
TOKOB. Pa3BeTBJIeHHaH ceTb 
peK noxpusaer Bce KOHTHHeH- , _ 
ThI H ,Zl.a>Ke OKeaHHlJeCKHe OCTpOBa. TOJIbKo'H'a repparopaa CCCP Hx60. 
.nee MHJIJIHOHa. Kaacnaa H3 pex otipaayer pe/{HYIO cucresu (pHC. 41), 
B· xoropyio jcpoae OCHOBHOH BO.nHOH aprepaa BXO,llHT MHorolJHCJIeH
Hbie npHToKH. Pesnsre ,CHCTeMhI. paaneneau BhICOKono.nHHThIMH ysacr
"aMH CYIIIH, ua3hIBaeMDIMH 80aOpaSaeAaAtu. Ilnomans, C KOTOpOH pe
xa H ee npHToKH noaysator ~o.ny, H~3h1BaeTCSI 6oaoc6opHblM 6acceii.

... HOM. K CaMhIM xpynau« B MHpe pelJHhlM cHCTeMaM OTHOCHTCH: AMa-, 

i 30HKa (7,05 MJIH. KM 2) , KOHra (3aHp,3,69 MJIH. KM2) , 06b 
(3,35 MJIH'. KM~), MHccHcHnH (3,25 MJIH. ~2). IlJIorn.aJJ.b sonocoopao

~ ro 6aCceHHa BOJIrH 1,46 MJIH. KM 2• IlpOTH:lKeHHOCTb BO.nHhlX aprepaa 
H3MepsreTcH C~THHMH H ThlCHlJaMH KHJIOMeTpoB. HaH60JIbIIIylO .nJIHHy 
HMelOT pexa: AMa30HKa - 6480 KM,HHJI - 6450, H3 pex COBetCKoro 
COlO3a - Jleaa .....:. 4320, BOJIra -.3690, 06b - 2300 KM. 
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PHC. 43. Cxexa CTpoeHHlI Jl.OJUiHbl paBHHHHoA pexa (pHC. H. H. KOCTeHKO): 
1 - PYCJlo. 2 - noilMa pexa, 3 -. 3BpacTBIO~aSlcTapHQa. 4 - H8.1\noilMeHH811 reppaca, 5 - 6epe
rO"hle BBJlhI. 6 - PYCJlOBhlll BJlJlIOBHIl. 7  noilMeHHhlil 8J1J1IOBHII. 8 - CTapIIQHhlil 8J1J1IQBHII, 9~' 

. .l\eJlloBKiI 

• 06'b5ICH5IeTCH HeO,UHHaKOBbIM Pa.3MbIBOM CKJlOHOB. Onna H3 npHlJjUf 
aCHMMeTpHlJHOCTH CKJIOHOB - CHJIa KOpH:OJIHca. CorJlaCHO saxony Ko
pHOJIHCa {3aKOH· Bep~.B06HH3)«... BCHKoe TeJIO, ,ABH>KYIlJ,eeCH ro
pH30HTaJlhHO y nOBepXHOC'rH 3eMJIH, ueaaaucaxo OT nanpaaneaaa 

.ABH>KeHHH oTKJIOHHeTCH B CeBepHOM noayurapna snpaso, a B IO>KHOM-
BJIeBO, BCJIe,ACTBHeBpal1J,eHHH 3eMJlH C sanana HaBOCTOK» (feOJIOfH
lJeCKHH CJIOBapb. M., 1978, T. ·1, c. 247). n03TOMY Y pex Cesepaoro 
nonyurapas, TeKyIlJ,Hx 1fa cesep, pa3MbIBaIOTcH npaaae 6epera, y pex 
lp>KHOI'O nO'JIymapH5I - JleBbIe. . / -

B nonepenaox CelJeHHH ,AOJlHHbI BbIAeJIHIOT CJIe,llYIOIIJ,He recxopoo
JIOrHlJeC1{He 3JIeMeHThI: TeppacbI, nOHMy H pyCJIO (pHC.. 43). Pycll.OJ,r 
Ha3bIBaIOT nacrs .n.OJIHHbI, nOCTOHHHO 3anOJIHeHHylO BOAei{. Pycna 6b1

10-1173 

:;'-' 

'l' 

,

.\ 
-,. 

-- -- --

PHC. 42. Tana YCTbeB pex: 
a - AeJlbTB, 6  9cTyapHA 

;;(~:~;:' .. : ..~ 

ceAH (puc. 41). no cTpoeHHIO pa3J1HlJaIOT )J.Ba rana YCTbeB - ,UeJIbTbI 
If scryapaa (pHC. 42) .P'eJ/.bTbl (aaasanae npOHCXO,AHT OT rpeqeCKOH 
6yKBbI 8, q,opMa KOTOpOH COOTBeTCTByeT q>opMe yCTbH a nnaae) aa
6.11IO,AaIOTCH y pex, xoropae npHHOCHT B ycrse 60JIbllIOe KOJIHlJeCTBO 
npoAyKTOB pa3pymeHHH. B BH)l.e necxa H HJIa. .uHO MOpH B MeCTe 
snaneuus pexa 6bICTpO MeJIeeT H CTaHOBHTCH cymeH. Bo . BpeMH 
pa3JIHBa BOAHble cTIfyH npOMblBaIOT MHOrOlJHC~eHHbIe BeTBHI1J,HeCH py
xaaa. npHMepOM ,AeJIbTbI xoryr CJIyLKHTb YCTbH pex BOJIrH H JIeHbI. 
nJIO!U.a,Ab ,AeJIbTbI JIeHbI 45 000 K~, BOJIrH 18000, MHccHcHnH 
150000 KM2: CKOpOCTb HacTynJIeHHH,U~JlbT ua Mope H3MepReTCH ne
CHTKaMH, a aaorna H COTHHMH MeTpOB B ron. TaK, nensra pexa CbIP
napsa elKerO,AHO y.BeJIHlJHBaeTCH aa 108tM, BOJIrH.,..--- aa 170 M. I'opon 
AAPHH, nocTpoeHHbIH B YCTbe pexa no, xorna-ro 6hlJI MOp<:KHM nop
TOM. 06 3TOM cBHAeTeJIl>CTBYIOT coxpaHHBllIHecH noproasre nocTpoHKH. 
:B CBH3H C HacTynJIeHHeM .u.eJlbTbI no aa Mope r opon cesaac naxo
,ll.HTCH aa paccrosaua 22,5 KM OT MOpH. • .' ' 

3cTyapuu (JIaT. 3KCTyapHyM -::- 6eper, 3aJlHBaeMblH npHJIHBoM)
BOpoHKoo6pa3HbIH 3aJIHB, 06pa3YIOIlJ,HiicH npa 3aTonJIeHHH H pacura
peHHH yCTbH pexa, 3cTyapHH xapaKTepHbI ,ll.JlH pex, YCTbH KOTOpbIX \ 
nO,ABepraIOTcH ,UeHcTBHIO npHJlHBHO-6TJlHBHbIX BOJIH, YHOCHI1J,HX B ray-

PeKH nHTalOT aTMOCq,epHble OC;;i.u.KH. ransre 1:1 noaaexasre BO.u.bI. 
Hanpaxep, peKII Cpe.u.HeH A3HH - AMy)J.apbH H Cupnapsa  nHTaIOT 
sonsr, 06pasyIOI1J,HeCH npa TaHHHf! ropaux JIe.u.HHKoB, pexa .ll.aJlbHerp 
Bocroxa TIonaJIHHIOT CBaH sanae na 80% .u.O}K,II.eBblMH Bo.u.aMH H na 
20% TaJIblMH BOAaMH. PeKH eBponeHcKoH lJaCTH CCCP - BOJIra, .uOH, 
.J;I.Henp H .u.p. B xasecrse nOCTOHHHoro HCTOqHHKa Dl{TaHHH HCnOJIb3yIOT 
nonaexnsre BO.u.bI, aTMocq>epl:lble ocanxa H TaJIbie BO)J.bI. Iloaseaaere 
BO.u.b1 B pa3HoR CTeneHH yqaCTBYIOT B nHTaHHH nOlJTH scexpex. 

KalK)l.aH pexa HalJHHaeTCH C UCTOfW If 3aKaHlJHBaeTCH YCTbe~
MecTOM snaneaaa pexa B ,ApyryIO BO,AHyIO aprepmo HJIH BO,UHbIH 6ac

IL :
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A/(/(J/HI/IfR
mlltJHO# 
meppoco 

.Jp03UOHHOR. 
me,o/l.0ca 

!jMOIIbH(lIf 
meaoaca 

H T. n. CaMaSI BhlCOKaSl reppaca  caMaSl npeanas lIO aoap acry; 
Y paBHHHHhlX .!>eK MO)f{eT 6h1TbAo nSlTH, 1. ropaux -.n.o ~5 reppac, 
Pa3JIHtIalOT reppacu uosonenue, spoeuonnue, aKKyMyAJlTU8ftble. Tep~ 
pacuvcnoaceaaue KopeHHhlMH nOpOJIaMH, Ha3h1BaIOTCSl 3P03HOHHhlMH.. 
CJIO)f{eHHhle aauocaxn  aK~YMYJISlTHBHhlMH. Teppacu, HH)f{HSlSl xacrs, 
KOTOphiX COC.TOHT H3 xopeanux nopon, a aepxass H3 nauocos, Ha3h1
B~lOTCSl UOKOJIhHhlMH. Ilpn norpyxcenan CYUIH paaee 06pa30BaHHhie
reppacu MoryT, OKa3aThCSl non 
CJIOeM ocanxos. TaKHe reppacu na
3h1BaIOTCSl .noepetiennuuu. 

'.uOJIltHhi paBHHHHhlX pex 
06h1tIHO . 6h1BaIOT WHpOKHMH . H 
cpaBHHTeJIhHO HerJIy60KHMH, U-06
pa3HOR <pOpMhI. nOJIHHbI ropaux 
pex rJIy60Ko apesams, V-06pa3
HOM: <pOPMbI; HMelOT BH,lI. yU{eAUU 
HJIH IWH6fJft08 (pHC. 46).. OJiHOM: 
H3 HaH60JIee Y3KHX H r JIy60KHx 
.n.OJIHH B CCCP SlBJI.SIeTCSl ymense 
p. CyJIaK aa KaBKa3e, rJIy6H
na xoroporo OKOJIO 1 KM, a 1lI~

pnaa y ·OCHOBaHHSl OKOJIO 10 M. 
CaMoR rJIy60KoH B MHpe CtIHTa
eTCSl .n.OJIHHa. pexa Konopano PHC. 45. Tanu Ha1llIoJl:MeHHblx reppacz 
B CIllA.' Ee r JIy6aHa OKOllO 2 KM. 1 -'- a.l.lIOBHA. 2 - xopeansre "nopoau 

Illnpaaa paBHHHHhlX pex ,lI.OCTHra
eT .n.eCSlTKOB KHJIOMeTpOB . (Boara, -
nOH, )],Henp H np.). B03paCTMHOrHX pex H3¥epsreTcSl ThICSltIaMIl It 

MHJIJIHOHaMH JIeT. B paasaran pexn BhI,lI.eJISlIOT TpH cranaa: IOHOCTH.. 
3peJIOCTH H CTapOCTH. B craouto IOftOCTU pycna pex I'Jly60KO apesaua, 
6epera q6phlBHCThI, npeotinanaer )(OHHaSl 3P03HSl (60JIbWHHCTBO co
npexeaaux ropnux pex). B craouto spenoctu JlOHH3Sl 3p03H!I sary

. xaer, HO aK'tHBH3HpyeTcSl 6oKoBaSl 3p03HSl, n03.TOMY pycna nrapoxae; 
nOJIHOBO)(HbIe, Bhlpa6aTllBaetcSl nORMa. B craiiuto crapoctu pyCJI& 
MeJIKOBo.n.Hhle, CKOpOCTb TetIeHHSl BO,QhI He60JIbwa)'J, B lIIHpOKHX noii:
Max Ha6JIIO)(aIOTCH MeaH.z!i>h1 H CTapHUhI. Illapnua AOJIHH BO MHoro
pa3 npeasnuaer IlIHpH-Hy nORM. Ha pa3BHTHe pex 60JIbWOe BJIHSlHae
OKa3h1BaIOT )(BH)f{eHHH' 3eMHoH xopa., Ilpa BOCXO)(.SIl1J,ltx . .n.BH)f{eHHSlx. 
ytIaCTKOB CYIliH B0306HOBJISleTCSl ~OHf!aSl 3p03HSl, pYCJIa pex apeaa
IOTCSl r JIy6)f{e, BCKphIBalOT HOBbIe BO~OHOCH'h1e rOjJH30HTbI, CTaHOBSlTC5I' 
nOJIHOBo.n.Hee. 3TOT npouecc, nOJIytIHBIlIHR Ha3BaHHe OMOJlOJICeftUJl pen; 
I1po.n.OJI)f{aeTCSl )(0 rex nop, noxa pexa He sapacotaer HOBbIH npo!fJHJlh
paaaonecas. OMOJIO)f{eHHe M02KeT Ha6JllO.n.aTbCH He aa ncea npora
)f{eHHH pexn, a 'JIHllIb aa OT)(eJIb'HHIX ee yxacrxax. Ilpa HHCXO.n.SlmH:lC 
.n.BH)f{eHHSlX 3eMHOR KOPbI~3HC 3Y03H11 nosuuraercs, n03TOMY npo
ueccsr 3IW3HH 3aM€)(JISlIOTCSl H yCHJIHBaeTC.SI OTJIO)f{eHHe ocanxos. Pe
xa 6h1CTI>O CTapeeT. 

DOJIbllIYIO POJIb B )f{H3HH pexn arpaer HJt peR\HM: KOJIHtIeCTBO BO-. 
Jl:bI, CKOPOCTb TetIeHItH, nOJIO)f{eHHe ypOBHH. KoJigtIeCTBO' BO.n.h1, npo
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."Pac. 44. H3MeHeHHe MOpq,OJIOfHH pycna pe
MH, . COlIpOBOJK,lI,aeMOe o6pa30BaHHeM MeaH,lI,p 
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ra~1I0T npSlMOJIHHeRHhlMH H H3BHJIHCThlMH, Y3KHM:H H IllHpOKHMH, MeJIKO
J30)J.HhI~H H rJIy60KHMH. B npouecce pa3BHTHSl pex pycna H3 npSlMOJIH
fieHHhlX CTaHOBSITCSl H3BHJIHCThlMH, 3aTeM BHOBh BhInpSlMJISllOTCSl, ne
peaemascs aa HOBoe MecTO. llepeMemeHHe npoacxonar CJIe.n.YIOJUHM. 
.o6pa30M (pHC. 44).' Ilpa 06pyweHHH 6eperoB Bo.n.a;BCTpeqaSl aa 
.eBoeM nYTH npenarcraae, orpascaerca OT Hero H yCTpeMJISleTCSl K npo

, THBonOJIO)f{HOMY 6epery H 
nOAMHIBaeT ero. Ilpn 3TOM 
Y npOTHBOnOJlO)f{HOrO 6epera, 
rne .n.BH)f{eHHe noTOKa OCJIa
6eBaeT, npOHcxo.n.HT aaHnH
BaHHe H 06pa30BaHHe necqa
HOH OTJ,feJIH. nBH)f{eHHe BOA
aero noroxa no HCKpHBJIeH
HOMy pycny OT ozraoro eepe
ra K npyroxy nOCTeneHHO ne
JIaeT pyCJIO eme '()oJIee H3BH
JIHCThIM, enocoecrsver 06pa· 
30BaHHlO U3Ay'lUH, H.1lH Me
aHOP (OT Ha3BaHHSI pexa 
MeaH.n.Pll MaJIoR A3HH). Co 

'BpeMeHeM MeaHAPbl OT.n.eJISl
lOTCSl OT OCHOBHoro pycna. 
llpOHCXO.n.HT 3TO' B .nepHOJI 
pa3JIHBOB, xorna nona BhIXO
.n.HT H3 6eperOB, npopesaer 
nepeMhltIKH f13JIytIHH H orne
JISleT MeaH.n.phI OT otimero PYC
JIa. OT.n.eJIHBWHeCSl tIaCTH pv
ce.n npeBpamalOTCSl"B cuipu
l{bl [crapsie, OTMepWHe xa
CTH pycea}. MeaH.n.pbl H' CTa
pHUhI WHpOKO BCTpetIalOTCSl 

. B .n.OJIHHaX paBHHHHhlX pex ~ 
nOHa, UHenpa, BOJIrH H np, 
llepeMemeHHSl pycen cnocori
CTBylOT <pOpMHposaHHIO nOM:

Mhi pexa, 
llOUMOU Ha3h1Ba1OTtIaCTh 

. ,.n.CrJImfbI pexa, KOT.OpaSl B ne
paon pa3JIHBOB 3aTanJIHBa

-eTCSl . BO.n.OR. llOBepxHocTb nORM. 06bIqHO pOBHaSl, noxpuras 
.petIHhIMH ocanxaaa. Ilpa yrJIy6JIeHHH H cMemeHHH pycna CTa

pas nORMa paaxuaaercs HBa 60JIee HH3KOMypoBHe' <popMHpyeTcSl 
.ROBaSl nORMa (npa nOHH}({eHHH fiaaaca 3p03HH H np.). Or CTapOM 
nORMHI OCTalOTCSl cTyneHe06pa3Hhle ycrynu, iniTSIHYTHIe B,lI.OJIh CKJIO
HOB. TaI\He yCTynhl Ha3h1BaIOT Jeppacail-tU (pHC. 45>: OHH MoryT pac
.nOJIaraTbCSl B HeCKOJIbKO spycoa.. Cner Teppac senyr OT cOBpeMeHHoH 
nORMHI  nepaas HI:!-,lI.nOHMeHHaSl, BTOpaSl Ha.n.noHMeHHaSl reppaca 
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-reKarol11,ee nepea ,lI.aHHOe nOnepelJHoe CelJeHHe pyCJIa B e,lI.HHHu.y spe
,- MeHH, COCTaBJIHeT pacxoo peKU. PaCXOA BO,ll.bI B TelJeHHe rona Ha3¥-

aaior 20iJOBblM CTOIWJrI.. PeKM COBeTCKoro COlO3a eJKerO,lI.HO c6paCblBa
lOT B MopH OKOJIO 4000 KM3 BO,lI.hI. CaMblA 6oJIbllIOM CTOK Ypexa AMasoH
xu, BhIHOCHl11,eH B Mope OKOJIO 3160 KM:J BO,lI.bI B ron. PacxOABO,lI.bl MeHH
-eTCS! OT cesoaa K cesony. OH nOBhlIlIaeTcSI B nepaoa TaHHHH CHerOB H -, 
.BhIna,UeHHSI oCa,lI.KOB H YMeHblllaeTCH B aaCYIlIJIHBblH nepaoa rona. Kpar-

PRe. 46. KaHboHoo6pasHilIA THn ..nOJIHHbl . 
.KOBpeMeRHoe nOBbll!1eHHe ypOBHSI H pacxona nons B peKeBCJle,lI.CTBHe 

i'aSlHHH caera H JIb,lI.a Ha:H>1Barol nOAOBOOMIMU, a npn Bblna,lI.eRHH ocan
KOB _ naaOO TIaBO,UKH lJaCTO lla6JIlO,lI.alOTCSI ua pexax IOmRoHIW MU. 
AMepHKH, liRAHH, IOrQ-BocroqHOH A31-tH; nOJIOBO,UbH - na pexax Ce
nepaoro nOJIyUlapHH. Ha paBRHHHblX pexax yposeas BO,lI.bI BO BpeMSl 

. paSJIHBOB nOAHHMaeTCSl MaKcHMyM'uO 10 M, Y ropllblX pex -,lI.O 30 M. 
B OT,lI.eJIbnble TO.n.bI pa3J1HBbl npHHHMalOT KaTacTpolPHlJeCKlie paaxepa, 
pexa paSJIHBaroTcSI aa JI.eCHTKR TblCH'l KBa,lI.paTHblX RHJIOMeTpOB, 
3aTanJIHB8H CeJIl>CKOXOOSIRcTseHHble nons, naceJIeHHble nyuxrsr, npo
MbIllIJIeHHble npe,lI.npHSlTlul. HaBo,lI.HeHHH RaHOCHT 60JIbllIofr 3KonOMHlle
eKHH ym nepenso conpoBQ}K,lI.8roTcH qeJIOBeqeCKHMH JKepTB8MH ..

ep6,B naurea crpaae CTOK 60!IbIllHHCTB8 peK saperyJIlipOBaH, nocTPoeHbI 
nJIOTHHbI Ii Bo.n.oxpaHHJIHma C nOMom~lO KOTOpblX peryJIHpyeTcH pac
xon BO,lI.bl. B aaCYllIJIHBblH nepHO,lJ; TOAa ypoBeHb BO,UbI B pexax nOHIi
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)KaeTCSl AO MHHHMyMa. Caaoe HH3Koe nOJIOJKeHHe ypOBHH BO,lI.bl B p.e
xax naaaaazor Jie:JICeHblO. ~ 

CKOpOCTb Te[{eHHSl Bj),lI.bl B pexax 3aBHCHT OT nparoxa BO,ll.bl H yKJIO
aa nna. Y paBHHHHblX pex cpenasa CKOpOCTb TelleHHSl 0,1-0,7 M/C, 
B nepsoz naBO,lI.KOB H nOJIOB'O,ll.Hii: ,lI.0 1,6 M/C. Y ropaax pex OHa no
CTHraeT 8· M/C. CKOpOCTb reseaaa Heo,a:HHaKOBa H aa P~3HblX ysacr
xax pycna. B 60JIee rJIy60KHx H Y3KHX llaCTSIX pycaa rexeaae 06blQHO 
ohlcrpee, qeM na MeJIKOBO,UHhlX Ii IlIKpOKHX YlJaCTKax. 

PeKIl coaepmaior 60JIbllIylO reoaorauecxyio patiory: 3pOSHOHHylO, 
TPaHcnopTHpylO~YlO H ai<KyMyJIRTHBHylO. . 

.9pOOHOH<HlUl panora pes, OHa Ha'lHHaeTCH C MOMeHTa 06pa30BaHilSi 
sonnoro nOTOKa. MOJIOAaH pexa na csoex nYTH, 06paCT8H npHTOKaMH, 
npeOAOJIeBaeT pa;3JIHlJHOrO poaa npemITCTBHH B BH,lI.e ropaax nO,lI.HSl
TEM, .cKaJIbHb!X nacrynos, rpemas, 06PblBHCl:hlX C~JIOHOB. Ha acex 
npOTSVKeHIiH pexa npORCXO,lI.HT paaxaa ropsax IIOpO,lI., CKOpOCTb H TJIy
OHHa WOTOPOTO saBRCSlT OT neaoro pana npHllHH: CKOpOCTH BO,IT.nOrO 

: nOTOKa, yKJIOna naa, COCTaBa ropnux nopon. Haorua pasxaa yCHJIH
RaeTCSl sa O.n.HIiX ynacrxax pycna Ii OCJIa6eBae.T aa npyrax. Y TOpHhlX 
pes, r,lI.e yKJIOH .n;Ha .n;OCTHraeT 100 M H 60JIee sa 100 KM ,lI.JIHHbl pycna,. . 
C~OPOCTb TeqeHH5I, BO,Uhl BeJIHKa H CHJIbHO pasaara )J.OHHa51 3p03HH. 
MOl11,HblH BO,lI.HblHn010K, npeapaurenaua B rpoaayro CHJIy nOCJIe JIHB
aenax .n.0:tK.n.efi, JIeTKO paaxanaer puxmre nopoma (rJIHHbI, neCKH 
H )J.p.), npopeaaer xaasonu II y~eJlbSi B KpHcTa.IIJIHl1eCKHx noponax 
(H3BeCTHml:aX, CJIaH!l.ax, rpaanrax).	 . 

Y paBHIiHHhlX pex yKJIOH AHa 60JIee nOJlOTHH H Sp03HOHHaH patio
Ta BbTp'aJKeH8 caaoee. HeO,lI.HOp0,lI.Hble no cocrany ropnue nopoau cno
C06CTByroT 06paSOBaHHlO aepoanocren B pycae pexa, MeJI~0BO,ll.Hble 
KaMeHIiCTble HJIH CKaJIHCTble YlJ8CTKH B pyczre pexa, oepaayexae Bbl

•	 XO,lI.aMH nJIOTHblX nopon, aaaeraaxrr nopoeauu. OKOJIO noporos [{aCTO· 
coopyacaiorcs rH,lI.pOSJIeKTpOCTaH!l.HH, H<:nOJIb3YlOUJ,He 3HalJHTeJIb1:lbl~ 

MeCTHblH nepenan pexa, Ha noporax .lJ.Henpa if AHJ:aphi nOCTpO'eHbI 
H3BeCTHhie B Coioae .lJ.HenpoBeKaSl H Bpa'I'CKaH I'HAP03JIeKTpOCT8H!l.H:Ii. 
B Y'la<:1Kax 06pblBliCTblX CKJIOHOB B03HHKaeT llO~TIi OTBeCHblH c6poc 
eonsr H o6paaylOTc5I ~oi}.onaiJbl' (pHC. 47,A). IIIHpHHa BO,lJ.Ona,lI.OBHS
MepHeTCH )J.eCSlTKaMH, aanorna H TbICHqaMH xerpos. HaH60JIee llIHPO
KHM nonona.a Haracy B IO:tKHOH AMepHKe (2700 M). HaH60JIee BblCO
KRM. C'IHTaeTCSI BO,!I;Ona.n. Hocexarcxoro Hl'lUiIQHanbHoI'Q napxa E Ce
sepnoa AMepHKe (792 M). Bona, nanaiomas C 60JIbllIOH BhICOTH Ii 
coaepxcauraa 06JIOMKH ropaux nopon, aucaepaaaaer aa .l1.He fJIy,6oKHe 
11Mbt, IiJIIi ucnonunoeue ,'COTAbl (pac, 47,B)1, Ha pexe .lJ.yaail:, aanpa-
Mep, BCTpe'IalOTCH KOTJIbI rJIy6HHoA 30-50 ·M. . 

YrJIy6JIeHHe )J;n8 nOTOKa npO,lI.OJI>KaeTCSI ]1.0 rex nap, noxa He 
C¢opMlipyeTcSI np0,lI.OJIbHblH npo¢HJIb- paBHOBeCHH. <l>QpMRpOBaHHe npo
$HJI51 pasaoaecas 06blQH·O HalIRHaeTCSI Y ycrsa H nOCTeneHHO nepexe
maercs K HCTOKypeRIi. rI03TOMY paasue oTpe3KH pycna HaxO,UHTCSl 
na pasnux CTa,UHHX pa3BHTIiSI. O,lI.HOBpeMeHHO C yfJIy6J1eHHeM )J.OJIHH 
pex ocyw.eCTBJISleTCSl H6oKOBaSl Sp03IDl,. aanpaanenaas aa HX pacura
pease. B CTa,lI.HIO lOHOCTH pexa HMelOT V-06pasHylO ¢OPMY CelIeHH5I 
,UOJIHH, B CT8)lHIO' SpeJIOCTH - U-06pa3HylO. B pacmapesaa ,lI.OJIHH H 
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BbmOJIa>KHBaHHH HX CKJIOHOB ,60JIhwo'e yxacrae rrpHHHMaIOT4>H3Hqe
cxoe BblBeTpHBaHHe H rrJIOma)l.HOH CMblB, )l.OCTaBJI5IIOmHeB rrOHMeH1:lYlO 
qaCTh AOJIHHbI 6oJIhuioe KOJIHqecrBO 06JIOMKOB (KOJIJIIOBH5I H .z(eJIlO
8H5I). UpH aeonaopoxparaoa aKTHBH3aUHH )l.OHHOH3p03HH, 06yCJIOB
JIeHHOH ,n;BH>KeHHSlMH 3eMHoH KOpbI, 4>opMHpyIO'l'C5I sposuonnue rep
pacu. I(OJIHqecTBO TaKHX Teppac coorsercrayer KOJIHqecTBY sranoa 
OMOJIO>KeHH5I pexa. 

Pa3BHTHe 60KOBOH·.'3p03HH B rrapaJIJIeJIhHO rexymax HJIH cGJIH>KeH
HblX pycnax cocenaax pex. sener K paspynreamo Bo,U.opa3)1.eJIOB. 31'01'. 
nponecc MO>KeT .3aBepWHThC,H CJIH5IHHeM pycea. BO)l.bI pexa, )l.OJIHHa· 
KOTopOHpaCIIOJIO>KeHa BbIme, YCTPeMJl5lIOT~SI B peKy,"paCnOJIO)l{eHHyIO 
HH~e. Taxoe 51BJIeHHe rrOJIyqHJIO Ha3BaHHe nepexeara HJIH otiesenas
nueasun pe«. Ilpaaepox nepexaara MO>KeT CJIy>KHTh JIeBblH npHTOK 

.Tepexa, snanaomaa . B Kacnaacxoe Mope, rrepeXBaTHBWHH y pexx 
KyMbI, Bna)l.aIOmeH B TO )l{e Mope, ee.nparox MaJIKy. '.' . 

Ilepeaoc H OT.IIOlKeHHe OCaAKOB. PeKH HrpaIOT 6oJIbUIYIO POJIb B ne
pepacnpeneneaaa aemecrsa aa .nOBepXHOCTH 3eMJIH. OHH aecyr s rop 
Ita paBHHHbI, a orryna B Mope orpoxaoe K?JIHlJeCTBO 06JIOMKOB. 3HaqH . 

.TeJIhHaSl xacrr, semecrna nepeaocarea BO)l.aMH B .D.aCTBopeHHOM CO
CT05lHHH B BH)l.e KOJIJIOH)l.HbIXlf HCTHHHhIX paCTBopOB. ROJIJIOH)l.HbIe 
pacrsopu necyr coe,n;HHeHHSI >KeJI~3a, ,aJIIOMHHH5I,' xapraaua, KpeMHHSI, 
HCTHHHbIe  COJIH. HaTpHSI, l<aJIH5I, KaJIhUH5I, MarHH5I H zrpyrue COe)l.H
HeHHH. KOJIHqecTBeHHoe COOTHoweHHe KOJIJIOH)l.HbIX· H HCTHHHbIX pac-. 
TBOpOB HeO)l.HHaKOB'O. B KOJIJIOH)l.HOM COCTOSlHHH nepeHOCHTCSI He3HaqH~ 
TeJIhHa51 -racrs' seurecraa, OCHOBHaSl Macca BemeCTB nepeHOCHTC5I B.BH
zre co6CTBeHHbIX pa'CTBopOB. 113yqeHHe pexatsx BO)l. nOKa3aJIO, 'ITO 
pexa: 3aCYIllJIHBhlX 06JIaCTeH 60JIee 60raTbI COJISlMH, qeM pexa 06JIa
CTeH C BJIa>KHbIM KJIHMaTOM. TaK.. MHHepaJIH3aUHH BO)l.!>!. B pexax, 
ananajoiuax B KacnHHCKQe Mope, H B pexax Ka3aXCTaHa. nocrnraet 
anorna 19 r IJI, conepzcaaae coaea .B pexax y~epeHHbIx WHpOT He 
npessnuaer 500 ur] JI. PeKH exceronao rrepeaocar B .pacTBopeHHoM 
.c'OCTOSlHHH MHJIJIHOHbI TOHH semecrsa. 31'01' CTOK Ha3bIBaeTc51 xuuuse
£KUM.. ]I pex COBeTCKoro COI03a OH 'COCTaBJISleT 374 MJIH. l' B rOJ:. 
no ,ll:aHHbIM O. A. AJIeKHHa-, pexa .uOH B COCTaBe paCTBopOB eaceronno . 
nepeaocar 6,2 MJIH.·r BemecTBa~.uHenp- 8,13, AMy,n;aph~ -17,7, 
Enacef  30, BOJIra  46,5 MJIH. T. . , 

I(OJIHQeCTBO 06JIOMOqHOrO MaTepHaJIa, nepenocaxoro pexaxa, na
~fHoro npeasnuaer KOJIHqeCTBO' pacraopeaaoro aeurecraa. Ilepeaeiue
RHe BO)l.HbIM nOTOKOM MHHepaJIhHbIX H OpraHUqeCKHX BemeCTB B sane 
TBep)l.hIx qaCTHU (HJI, neCOK,r~JIhKa) lfJIH' paCTBopOB H83bIBaeTC5I" 
TB~pabl.M crosou. TBepJJ:bIH CTOK y pexa JIeHhI COCTaBJISleT .O¥O.10 
11 MJIH. 1', 06H -12,9, .uoHa ---' 14, BOMH  43, HHJIa -125, MHCCH
CHnH  400, Xyaaxe  1380 MJIH. T. PeKH COBeTCKoro' COI03a BbIHOCSlT.. 
4723 MJIH. r BemeCTB. B ueJIOM.pexa CYWH CHOCSIT eaceronao B MOp51 
H oxeaau OK..9JIO ~ MJIp)l.. M3 rropon, 06JIOMKH nopon nepeaeuraiorcs 
BOJIOqeHHeM, BO B3BellleHHOM COCT05lHHH HJIH nepexaraaanaea no nay. 
B npouecce rpaacnoprapoaxa MliHepa.'1bI H ropnue nopoasr MaJIOH 
-rsepnocra HCTHpaIOTC5I B nopourox, raepnsre OKaTbIBaIOTC5I, npHHHMa
101' OBaJIbHbIe OqepTaHHSI. TaK, ineeeaxa, r JIbI6bI rpaaares H. ztpyrax 
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TBep,nbIX nopon npa ,nJlHTeJlbHOM nepexarsrsaaaa no ,nHy npespaura
IOTCSI B ransxy H BaJlYHbI. 
• BeJlH'IHHa nepeHOCHMbIX Bo,noA 06J10MKOB JaBHCHT 01' CKOPOCTlt 

TeqeHHH. YCTaHOBJleHO, 'ITO npa CKOpOCTH BO,nHOro nOTOKa 0,3 M/C BO 
,B3BeweHHOM COCTOHHHH nepeaeuraiorcs MeJIKHe UeC'IHHKH paaxepow 
no 0,05 MM, 0,7-1 M/C- rpaBHH Jl.O 10 MM, 2 M/c- ransxa Jl.O IO CM. 
B O,nHHXH rex me y'IaCTKaX pYCJIa KpyDHOCTb nepeHOCHMbIX IJaCTHU 
'B pasaue CC30HbI rona MeHHeTCH B CBH3H C HaMeHeHHeM peR<HMa pexa. 
B BeceHHHH nepnon 6ypHoe Te'IeHHe paBHHHHhIX pex Cesepnoro nOJIy
mapxs cnOCOOHO nepenocan, rpaaafi H Jl.aR<e raasxy, B JIeTHHH nepaon 
BOJl.HbtH nOTOK necer TOJIbKO BSMy'IeHHble llJIOBaTO-neC'IaHhIe'IaCTHUhI. 
Do Mepe y6bIBaHHSI 3HeprHI1 noroxa aa ,nHO Ha'IHHaIOT OCaR<Jl.aThCH 
snasaae xpynusre sacrausr, aarex ,MeJIKHe. TaK ocyurecranaercs Cop
THpoBKa p-6J10MO'IHOrO xarepaaaa, oraaraexoro pexaxa. Pasnexenae 
OOJlOM'KOB npoacxonjrr He TOJIbKO no xpynaocra, HO H no UJlOTHOCTU. 
[J03TOMY BMecTe C KpynHhIMH 06J10MKaMH nopon MaJlOK llJiOTHOCTH 
MorYTBCTPe'IaTbCfl MeJlKHe sepna TflR<eJlbIX MHHepaJIOB. Ilpouecc 
MexaHUlieCKOU 8urpcfJepeHI1Ual1UU aeurecraa WHp()KO ocyutecrsaserca 
He TOJIbKO B pycnax pex, HO H na ,nHe osep H MopeA (pMC. 48). 3Ha'IU-~ 
TeJIbHaSI qaCTb nepenccxxux pexaxa' 06J10MKOB nocrynaer B oaepa 
liJiH MOpfl, H JIHWb He60JIbWO~ HX KOJIH'IeCTBooca)KJl.aeTCH B ,nomIHax .. peK. ' 

Ocanxa.joraafaeaue peK3MH, Jla3b1BaIOT asuuoeuesc (aar. alluvio-v
aaeoc, HaMhIB). AJlJIIOBHaJIbHbIe OTJIOiKeHHSI HaKanJlHBaIOTCH B Pyc
zrax, nOKMax, Jl.eJlbTaX, crapauax, CJIaraIOT reppacu, Ilpoueccu axxy
MyJlSIUHH (HaKOnJleHHH) pe'IHhIX OCaJl.KOBocYIllecTBJlHIOTCH B speayro 
CTaJl.HIO paaBHTHH pexa H ,nOCTHraIOT MaKcHMyMa B CTa.nHIO crapeaas. 
PYCJlOBbtU aJlJlIOBUU ropaux pex CJlOR<eH B OCHoBHOMBaJIYHHo-raJIeq
HHKOBbIMH OTJlOR<eHHSIMH, y paBHHHHbIX pCK - rpaaaeu, neCKOM, HJIOM. 
Creneas OKaTaHHOCTH aaBHeHT 01' Jl.aJIbHOCTH nepeaoca. B PYCJlOBbIJr 
OTJIOR<eHHHX aepenxo Ha6JIIOJl.aeTCSI CJIOHCTOCTb, 06yCJIOBJIeHHaH as
MeHeHHCM peR<HMa aoaaoro nOTOKa. CJIOHKH rJIHH 'ICPCJl.YIOTCSI co 
CJIOHKaMH MeJIKOrO H xpynnoro nCCKa. CJIOHCTOCTb ,6bIBaeT ZOPU30/i

TaJlbHOU IJ, KOCOU. MOW.HotTb PYCJIOBorOaJIJIIOBHSI y paaa pex .nOCTH; 
raeT .neCHTKOB MCl'pOB. . • 

B OCHOBaHHH aJIJIIOtjH~JIbHOfi TOJIW.H Ha6J1IOJl.8IOTCSI OQhIQHO rpasaa
HO-raJIeIJHHKOBNC OTJIOR<eHHSI, nepexonsmae BbIWC B CJIOHCTbIe neCKH. 
Paspes aasepuraerca rJIHHHCTbIMH ocanxaxa. CMeHa ,OCaJl.KOB xapax
repasyer KaK CTaJl.HH paaJJHTHH pCKH,TaK H HaMeHeHHe ec pCR<HMa. 

DpH HaKOnJlCHHH PYCJlOBoro aJIJIIOBHH BoaHHKaIOT, MeJlKHe axxy
MYJlSITHBHbIe <P0PMhI peasetpa: necsasue BOJIlilbI, npHpyCJIOBblH 13a.'1. 
necsaasre OTMCJlH, nJlHR<H,OCTpOBa; Ilecuanue BOJlHbt nOHBJISIIOTCCSI aa 
,nHe npa H3MCHCHHH pCR<HMa pCKH. Ha Jl.HC BOJIrH BbIcOTaTaKHx BOJIH 
HaMcpHCTCH 01' HeCKOJIbKHX caHTHMCTpOB Jl.O 1,5 M rrpa ,lIJlHHC 30
50 M. ECJIH na Jl.HC pCKH BCTpCfJalOTCH npcnSITCTBHH (KaMHH, 3aToHyB
urae CTBOJIbI Jl.CpeBbCB), soxpyr HEX HaMbIBaeTCH necox, KOTOphIH co 
BpeMeHeM'MO)KCT nOJl.HSITbCSI nan ypOBHCM BO,nbI H nars aaxano nee
liaHoMy OCTpOBy. BJl.OJlb 6cperOB pexa HaMbIBaeT npupyCJl06bte east» 
BbICOTOH 01' .necHTKOB caHTHMeTpOBJl.O 6 M (pexa MHccH~HnH). Bo BpC-

Irr. 

• 
'MH paanaaa BaJibI paaMbIBaIOTCH. Y nOJlOrHX 6eperOB np a aaMeJl.JIeH
HOM TCIJCHHH B0Jl.bI HaMhlBaIOTCSI necsanue OTMeJlU, xoropae, paspac
TaSlCb, 'npCBpa~aIOTCSI B nJlJl3ICu. DJISIJKH BnOCJIeJl.CTBHH" C.'IHBaIOTCSI H 
aa HX MCCTe o6paayeTc,H nOUMa. 

¢l°PMHpOBaHHe nOUMeHHOZO aAA108UJl npOHCXOJl.HT rJIaBHbIM oopa
30MB nepaon pa3J1HBa, xorna as naBOJl.KOBblX BO,n aa PYCJIOBble OTJIO:, 
JKeHHR oCaR<Jl.aCTcH TOHKHH rreC'IaHblH H HJIHCTbIH MaTCpHaJI (paBHHH
HbIe pCKH). B npeneaax CTapHI~, pa3BHThlX B nOHMaXCTapbIX pex, 
H8KanJIHBaCTCH CTapUliHbtU aJlJlIOBUU, COCTOSU~HH.H3 TeMHbIX OpraHH'IC' 
cxax HJIOB, tMcwaHHbIX C nOHMCHHbIMH nCC'IaHo-cyrJlHHHCTbIMH ocan
KaMH. B aa60JlOQCHHhlX crapauax HaKanJIHBaIOT.CSl OTJIO.>K€HHSI roprpa. 
CTapH'IHbIH aJIJIIOBHii saaeraer 'B BHJl.e JIHH3 cpena nOHMeHHoro aJI
JIIOBHSI. 

flo nJ10mflOcmlJ ~ 
""l: "" 

4 Pile. 48. CxeMa MeXaHHll:ecKoH JlH<p<pepeHuHaUIIII OC8JlKOB 

·BdJIbWOe nJlO~aJl.HOe pacnpoCTpaHeI-lHe (Jl.eCHTKH TbICH'I xaanpar

HblX KHJlOMeTpoB) HMeeT 8eJlbTOBblU aAJlJOBUU. MO~HOCTb ero snasa

TeJIbHa, 'yKpynHbIx pCK Jl.0 HCCKOJIbKliX COTCH MeTpOB. B CTpoeHHH
 
Jl.eJIb1'OBOro aJlJlIOBHH rrpHHHMaIOT y'IaCTHe OCaJl.KH 06JIOMO'IHhIe, XHMH

QCCKHe H OpraHHIJCCK/:Ie. B CTpoeHHH aKKyMYJISlTHBHhlX H'IaCTHqH()
 
UOKOJlbHbIX reppac y'IaCTByeT aJlJlIOBUu reppac. B COCTaB ero BXOJl.SIT
 
PYCJIOBbie H nOHMCHHble OTJIO.>KCHHSI. , 

feOJlOl'HlleOKOe H HapO,ll.HOX03dcTBeHHoe 3HalleHHe pea, TCICy'IHe' 
BO,nbI -OJl.IIll na BaR<HeHUIHX rCOJIOrHqeCKHx <paKTOPOB 3K30fCHHbIX 
npOII,CCCOB - HrpaIOT 60JlbWyIO POJIoB HaMCHeHHH H <pOpMHpOB<:lHHH 
peJlbe4>a cyura, o6paaoBaHHH OCaJl.O'IHbIX ropnax 'nopoz; H MeCTOpOR<
Jl.CHHH: nOJlCaHhIX HCKonaeMblx. Ha pasrnnrax BpeMcHHbIe H nOCToSlHHbIe 
B0Jl.HbIe noroxa 06pa3YIOT ryCTyIO CCTb pe'IHbIX Jl.OJlHH, oaparos H 
6aJIOK. B ropaax paiioHax TCKy'IHe BOJl.bI, -paC'IJleHSlH ' pensedi, nOCTe
neHHO CrJIaR<HBaIOT no,nHSITHH, npeBpa~aIOT HX B XOJIMbl. B peaynsra
TC aa MecTe ropaax COOPyR<CHHH'o6paaYIOTCSI XOJIMHCTblC paBHHHbI __, 
nenensena (JIaT. peneplain - nO'ITH paBHHHa). THnH'IHbIH neHCnJlCH
I(aaaXCr3,H. 
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•
 
3p03HOHHaH pa60Ta nOBepXHOCTHblX BO.n: ezceronao nOHH:lKaeT no


BepXHOCTb cyUIH. Ha pasaaaax CKOpOCTb nOHH:lKeHHS B cpenaex pas
 ";:
HaO,OOI MMlro.n:, B ropaux paaoaax - 0,5 MM/ro.n:: npO.n:YKTbI paauu

aa ropaux nopon, oraaraexae__pexaxa B .n:OJIHHaX HJIH nepeaocauae
 
HMH B MOpH HJIH osepa, CJIy:lKaT HCXO.n:HblM MaTepHaJlOM .n:JIH otipaao-.
 
BaHHH. TaKHJE OCa,lI;OIIHblX nopon, KaB:' rJIHHa. "necox; rpaBHH, raJIbK3
 
H np. Oraaraexue pexaxa ocanxa MoryT 6b1Tb ocorameau npoxenu

JleHHO lIeHHblMH MHHepaJIaMH: aOJIOTOM, nJIaTHHOH,aJIMaaaMH, THTa

HOM, BOJIb<ppaMOM, OJIOBOM H' np, Ocanxa, ooorauteaaue npoxuiuneu

HO lIeHHblMH MHHepaJIaMH, aaauaaior POCCblnJlMU. Ha poccunaue Me

CTOP0:lK.n:eHHH. npaxonarcs OKOJIO 25 % MHpOBOH .n:06b1'IH aOJIOTa, 95 %
 
scex arppaxaacxnx aJIMaaQB.B COBeTcKoM Coiose poccunaue MeCTO

pmK.n:eHHH aOJIOTa HaBeCTHbI aa KOJIblMe, AJI.n:aHe,· DJIaTHHbI aa Ypa

JIe. B aJIJIIOBHaJIbHblX OTJIO:lKeHHHX .n:peBHHX .n:eJIbT HaBeCTHbI Mecro

P0:lK.n:eHHR.. :lKeJIeaHblX py.n:,' yrJIH, He<pT:lf, rasa H npyrax nOJIe3HblX
 
HCKonaeMblX. <,
 

Orpoxnoe Hap0/1.HOXOaHHCTBeHHOe aaaxeaae HMeIOT H caMH nonaae
 
aprepaa, acnoassyeaue MH cynoxoncrsa, B xaxecrse 6aa ornuxa,
 
.n:JIH paaseneaas pbl6b1, Bo:u.OCHa6~eHHH H opoureaas. PeKH - HeHC'Iep'"
 
naexue HCTO'IHHKH 3HeprHH. 3a nocaemrae .n:eCHTHJIeTHH Ha'TeppHTO

'. pHH CCCP nocrpoeau .n:eCHTKH MOIllHblX rH.n:p03JIeKl'poCTaHlIHH. Cpe- . 
.n:H HHX KyH6b1l1IeBCKaH aa BOJIre, Bparcxas aa .Aarape, .Hypexcxaa 
B Cpenaen A3HH, CaHHo-IIIYllIeHCI<aH B CH6HpH H np. Orpoaaoe ana .;;; 
seaae pex B :lKHaHH JIIO.n:eH nOCTaBHJIO aa nosecrxy .n:HH sonpoc 06 ax 

, oxpaae OT aarpHaHeHHH H npexneapexenaoro CTapeHHH. 

." 

rna B a XV 

fEOnOn1l.lECKA5I ,qE5In:nI)HOCTb nOAJEMHbIX BOA 

noiJaeMHbLMU aaauaaior BO.u.bI, .aaxonsmaeca B ropnux ndponax,
 
OHH BXO.n:HT BCOCTaB MHHe-paJIOB, aanOJIHHIOT nopu H rpeuunra B rop

HhlX noponax. no noncseraa M. H. JIbBOBHQa H l1>. A. MaKapeHKO~
 
B BepXHeM nHTHKHJI'OMeTpOBOM CJIoe 3eMHOH xopu cOCpelJ,OTO'IeHO OKO

JIO 60 MJIH. KM3'BO.n:bI, HJIH 4,1~% scero ~06'beMa ranpoctpepu, B rny

60KHX soaax aeMHOH xopu nona 60JIbllIeii 'IaCTbIO CHJIbHO aarpera
 
H MHHepaJIH30BaHa, B BepXHHX CJIOHX npeotinanaior xoaonaue npec

. Hble BO.n:bI. B CHJIbHO OXJIa:lKAeHHblX rpyaraxcyura Cesepaoro nOJIY~
 
nrapaa sona Haxo.n:HTCH B TBep.n:oMCoC1'OHHHH.
 

Ilonsexaae BO.n:bI cnocoonu aepeaeutarsca aa O.n:HHX YQaCTKOB
 
CYIliH B npyrae ,KaK B ropHaOHTaJlbHOM, TaK H B BepTHKaJIbHOM aa

npaBJIeHHHX. BepTHKaJIbHble nepeMeIlleHJHI oblBalOT KaK HHCXo.n:SlIllH

Mil', TaK H BOCX,o.n:HIllHMH. B nepBOM c.1I:Y'Iae OHtf onycKaIOTcH Ha rJIy

6HHy nOll: .n:eH.cTBHeM CHJI rpaBHTalIHH, BO Br-opOM- no.n: BJIHHHHeM
 
BblCOKoro .n:aBJIeHHH He.n:p. BblXO.n:bI no.n:aeMHblx ;ao.n: Ha .n:HeBHyIO no

BepxHocTb HaablBaIOTCH UCTOtlHUKQ.MU. nO.n:aeMHble BO.n:b1 OCYIlleCTBJIH

lOT pacrsopeaae, nepeaoc H OTJIO:lKeHHe MHHepaJIbHOrO aemecraa. 
l1ay'I'eBHeM' nonsexaux BO.n: aaHHMaeTCH aayxa euiipoeeonoeun. 

Bona BCTpe'IaeTCH B ropaux noponax B raepnou, :lKH.n:KOM H napo
06paaHOM COCTOHHHHX. B anne JIb.n:a OHa npacyrcrayer B noponax B 
iex paaoaax ae~moro urapa, rne cpenaeronoaue TeMnepaTypbl HH:lKe HY
JIH rpanycos. Bonaaue napsr aacsnuaior noponu B 06JIaCTHX C apH,lI;HblM 
KJIHMaTOM. B OCH'OBHOM sona Haxo.n:HTCH B 3eMHOH: xope B :lKU.n:KOM 
CQCTOHHHH. Pa3JIH'IaIOT HeCKOJIbKO BH,lI;OB. B·O.n:b1 B ropaux nopon ax. 

KpUCTaltltU3a~UOHHaJl eoiia - BXO.n:HT B cocraa KpHCTaJIJIH'IeCKHX 
pemerox MHHepanOB. Ilpaxepaxa MOr.yT CJIY:lKHTb ranc Ca[SO,a ·2H20. 
JIHMOHHT Fe20S·nH20. CYIlleCTBeHHOR pOJIH B reOJIOrH'IeCKOH paoore 
no.n:aeMHblx BO.n: He HrpaeT. , 

. FUzpOCKOnUtleCKaJl eoiia - rrpacyrcrsyer B cJIa60BJIa:lKHblX nopo
.n;ax, 06JIeKaH 1'0HKJ:iM (MOJIeKYJlHpHblM) CJIOeM sepaa MHHepaJIOB. 06
paayercs nyrex OCa:lK.n:e,HHH BO.n:HHblX napoa rra nosseaaoro soanyxa 
H YJi.aJIHeTCHTOJIbKO HarpeBaHHe~, ~ 

Ilnenounas: eooa - otipaayer aa sepaax MHHepaJIOa TOHKyIO riaex-. 
KY., cnocotiayio nepexeutarsca -rron .n:eACTBHeM MOJIeKyJIHpHI1IX CHJI . 

. Kanumspna« 808a - aanOJIHHeT MeJIKHe nopsr paaxepox zro 1 MM. 
Y.n:ep)KHBaeTCH. B HHX {;HJIaMH nOBepXHOCTHOPO HaTH:lKeHHH. TaK ~e 
KaK H nJIeHO'IHasi sona, Ifpw CHJlbHOM acnapeaaa nepeaeuraercs as 
HH)KeJIe:lKaIllHX ropHaOHTOB B suureaeacauiae. Kanannapaae BO.n:hI CO
nepacarcs B TOHKonopHCTblX noponax, TaKHX, KaK rJIHHbI,cyrJIHHKH, 
cyneCH.. , 

FpaBUTallUOHHaJl Bo8a-3anOJIHHeT xpynaue nopa (60JIee 1 MM). 
Qua cnocoriaa nepeaemarsca non .n:eRcTBHeMCHJIbi TH:lKeCnr' (rpaaa- 
TaUHH) H3 13b1l1IeJIe:lKaIllHX ropaaoaros B HH:lKeJIe*aIllHe. B OTJIH'IHe' 
OT npenurecrayiomax THnqB BO.n: ee aaauaaior cBo60.n:HoH. Tpaaara
u.UOHHaH aona arpaer HCKJIIO'IHTeJIbHO Ba:lKHYIO POJIb B nonaexaoa 
CTOKe BO.n:bI. 

TIo npOHCXO:lK,1l;eHHIO nO,lI.3eMHbIe BO.n:bI .a.eJ1HT' aa HH<pHJIbTpalIHoH' 
aue, cenaxenrauaoaaae, KOH.n:eHcalIHOHHble H MarMaToreHHble. 

. HHcPUltbTpa~UoHflble BOabLOOpa3yIOTCHnpH HH<pHJIbTpalIHH. (npo
c'S'IHBaHHH) B nO'IB)¥ arxoepepaax OCa)lKOB H npyrax nOBepXHOCrHbIX 
BO.n:. OHH HrpaIOT HaH60JIee cYIllecTBeHHYlO POJI~ Bno.n:3eMlIOM cT9Ke 
H xpyronopore BO.n:bI B npapozte. 

Ceouuenrauuonnue eoou -~ 3TO BO.n:bI; HaKanJIHBaIOIllHeCH B ocaa
xax aa .n:~e Bo.u:oeMo~. K 3TOMy :lKe rany OTHOCHT ocrarosaae BO.a.bI, 
coxpaaasuraeca na MeCTe cymecraeaasurax KOrJI.a-TO MOpCKHX 6ac· 
ceaaos, " . . 

KOH8eH,ca~UOHHbLe eoin» otip aayrorca npa KOH.n:eHcalIHH B0.n:HHblX 
napoa B nonaax. J.1MeIOT no.n:'IHHeHHOe 3Ha'IeHHe. J.1cKJIIO.'IeHHe COCTaB
JIHIOT KOH.n:eHcalIHOHHble BO.n:bI 30HbI nycriaas, rne .HM OTBO.n:HTCH OCHOB
"HaH pOJIb. BHOnOJIHeHHH nonaexaux BO.n:. • 

MazMaTozeHHbLe Bo8bl - BO.n:bI rJIy6HHHoro MarMaTH'IeCKOrO npoHc
XO)K.n:eHHSI. M:x BbI.n:eJIHJI B 1902 r. 3. 3IOCC. OH Ha3BaJI HX ICBeHUItb
HblMU (JIaT. juvenilis -IOHblH) .. no npe.n:cTaBJIeHHIO reOJIOrOB, MarMa
ToreHHble BO.n:bI 06paaylOTcH Ha oXJIa:lK.n:eHH~x napoB MarMbI. COBeT
eKHe t'H.n:poreOJIOrH l1>. A. MaKapeHKO 8 A. M. OB'IHHHHKOB C'IUT3IOT, 
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q'I'O B tIHCTOM BH)I.e IOBeHHJIbHhIe BO)I.hI He BC'rpeqaIOTCH, TaK KaK OHR 
CMelJIHBaWTCH C )I.pyrHMH BH)I.a'MH BO)I.hI. 

rH.n.poreO~OrHqecKHe cBoikma ropaax nop~. Cnoc06HOCTb ropaux 
nopon nor.nornan, H y)I.epJKHBaTb BO)I.y naasrsaercs 8AaeOeIrlKOCTblO. 
BJIarOeMKOCTb onpeneasercs 06'beMOM nycror nOpO)I.hI HJIH ee nopa
CTOCTbIO. ITOpHCTOCTb onpe)I.eJIHIOT 13 npouenrax no IPOpMyJIe 

n= ~.l()()O/o, 

rne n - npouenr pOPHCTOCTH, Vo -06'beM nop uccnenyexoro 06pa3
u.a,V - 06'beM oepasua. Onpe)I.eJIeHH5I nOKaaaJIH, ,qTO y neCqaHHKOB 
nopacrocrs B cpenaex 25-30%, Y COpTHpoBaHHhIxnec~oB 40-45, 
nexaa H TYIPOB 50-60%. 

ITOpO)I.hI, nponycxaiomae BO)I.y, HaahIBaIO!CH eodonponuuaeuoutu. 
BO)I.Onl'0HHu.aeMocTb aaBH'CHT 01' pasxepoa nop H nycror II xapaxre
pnsyercs K03IP<PHu.HeHToM IPHJIbTPau.HH. KoaepcjJUl{UeHT cjJuAbTpal{UU
CK'OpOCTb npOCaqHBaHHH BO)I.hI npa YKJIOHe nonaexaoro croxa 4s.e. 
Y nopon C BhICOKOH sononpoaauaeaoersro (raJIeqHHK, rpaana, rpyrio
a~HHcTbIH neCOK) 0H npeasnuaer 10 M/cyT, y CJIa60BO)I.OnpOHHu.aeMblx 
nopon (cyneca, cyrJIHHKH) 0,Ol-0,001M/cyT. ITOpO)I.hI CHHaKHMKO
3IPIPHu.HeHToM IPHJIbTpau.HH (I:iH}I{e 0,001 MICYT)CqHTaIOTCH eoiione-... 
.nponuuaeusocu HJIM' eoitounopnuuu. BO)I.OnpOHHuaeMhIe nOpO)I.hl 
06JIa)I.aIOT cnoc06HoCTbIO OT)I.aBaTb BO)I.y - 8oiJooTiJ(ltteu. BO)I.OoT,U.aqa 
xapaxrepasyercs K03IPIPHu.HeHToM, KOTOphIH onpe)I.eJIHeTCH KaK OTHO
IiIeHHe 06'beMa ysacrsyiomea B CTOKe BO)I.bI K 06'beMy nOpO)I.hI. LJeM 
60JIbllIe paaaepu nop, TeM BblIIIe KoaepepUl{UeHT 8oiJooTOatlu. / 

Buurenepesacaeuasre ranporeoaoraxecxae CBOHCTBa ropaux nopo.; 
oxaaaaator cymecrseaaoe BJIHHHHe aa oopaaoaaune nonseaaux BO)1, 
HX )I.HHaMHKy, pe}l{HM It 3KCnJIyaTau.HoHHhIe CBOHCTBa. . 

Crpoenae BO.n.OHOCHoro ropH30HTa OCa)I.OqHbTe TOJImH, C xoropuan 
CBHaaHhI OCHOBHble sanaca nonsexaux BO)I., CJIO>KeHbI nepeCJIaHBaIO
mHMHCH TIaqKaMH aononpoaauaexux H aononerrpoaauaexstx ropnux 
nopon. ITO)I. BJIHHHHeM CHJIhI TH}I{ecTW aTMOCIPepHhIe OCa)I.KH H nosepx
HOCTHhIe BO)I.hI nOCTeneHHO .npOCaqHBaIOTcH· B HH}I{eJIeJKamHe cnoa " 
CKanJIHBaIOTCH aa nepsox soncynope. TaK oopaayerca 80iJOHOCHbtu eo
pUSOHT. . 

B crpoeaaa JII060ro BO)I.OHOCHOro 1'0pHaOHTa BbI)1eJIHIOT ~JIeJI.YIOI.IJ.He 

3JIeMeHThI: nooce, HJIH eoiiounop, 80iJOHOCHbtu CAOU (ropaaorrt) H sep
KQAO, HJIH upoeen» epuntoeux 80iJ (pHC. 49). Kparxajhuee paccros
HHe Me}l{)I.y BO,ZJ;oynopOM H aepxanox aaasmaior MOtl{HOCTblO 80iJOHOC
noeo eopUSOHTa. HOJIO}l{eHHe JI01Ka sonoaocaoro C.'10H B npOCTPaHCTBe 
MO}l{eT 6hITb ropasoaransnaa, HaKJIOHHhIM H asornyrua (CHHKJIH
HaJIbHblM). YqaCTOK aeMHOH nOBepXHOCTH, C xoroporo BO.u,OHOCHhIH 
ropasoar nOnOJIHHeT BO)I.OH CBOH aanacu, HaahIBaeTCH 06AaCTb1O nura
nus. ECJIH BO)I.OHOCHblH ropasonr BCKphIBaeTCH OBparOM, peqIiOH )I.O

JIHHOH HJIH )I.pyrHM ·eCTeCTBeHHblM nOHH}I{eHHeM, nonaexasre BO)I.hI BbI
XO)I.HT aa nosepxaoers. 06JIaCTb HCTetle~HH HaahIBaeTCH 06AaCTbfO 
pasepusxu HJIH Bpenupoeasun.re; TOqKH HJIH MeCTa BhIXO)I.a BO)I.bI-

UCTOtlHUKaMUHJIH poiinuxauu. B sone paarpysxa sepxano BO)I.OHOC
aoro ropasoara HCKpHBJIHeTCH, npaooperaer asorayryto HJIH BOpOHKO
06paaHyIO IPoPMy. . . 

ITPH HaJIHqHH 06JIaCTH pasrpyaxa BO)I.hI nepexeinaiorcs a CTOPOHY 
nOHH}I{eHHH, scxpuanrero BO)I.<1'HOCHblH ropuaonr. CKOpOCTb )I.BH}I{eHHSf 
BO)I.bI H<lMepHeTcH B MeTpax B CYT<KH H KOJIe6.'1eTCSI or )I.OJIH MeTPa )I.Q' 
[00 M/cyT. B MeJIKOnOpHCThIX nopozrax (MeJIKOaepHHCTble neCKH) CKO
POCTb )I.BH}I{eHHH BO)I.bT 1-5 MI CYT, B· xpynnoaepaacrux (ranesaa
xax) - 01' HeCKOJIbKHX )I.eCHTKOB )I.O 100 M/cyT. • 

B npenenax O)I.HOrO yxacrxa MO}l{eT 6hITb He O)I.HH, a HeCKOJIbKO' 
BO)I.OHOCHbIX I'OpHaOHTOB, OT)I.eJIeHHhIX JI.Pyt OT npyra BO)I.oynopHhIMH 
CJIOHM:H. LJeM rJIy6JKe aaae
raIOT. nO.IT.aeMHble BoAhI, TeM ~ nO~OeH"bJI; 

..... :-:.:....,w~~~~~ DailblBblIIIe HX rexneparypa, crap
-' ure 'aospacr H BhIIIIe MHHepa

. JIHaau.HH. B 1965 r. aa Ce./.. JOHQ
aJpasepaox Kaaxase He.z{aJIeKO 01
 

Moa)I.o 1<a 6bIJIa npooypeaa
 
CKBa}l{HHa rJIy6HHoH 5500 M.
 
Texneparypa BO.u:hI aa aatioc
 
cOCTaBHJIa l60oe, MHHepaJIH

aanas 147 r/JI, )I.aBJIeHHe B
 
yCJIOBHHX' nJIaCTa 83 MITa.
 ,KJlaCcH4JHKaIJ,HH . nOJl.3CM

HblX' BO)I. H HX THnbl. ITo yCJIO ,
BHHM aaaeraaas nO)I.aeMHLrC'1 PRe. 49. Cxeua SaJIeraHHlI IIOqBeHHOH BO,nLI,.
 

BO)I.bI nO)I.paa)I.eJIHIOT na nox- '
 BepxoBO,nKt' H rpYHToBOH BO,nbl (IIC)' 
B. C. MHJIbHHqyKY H M .." C. Apa6a,n)l{H,.BeHHhIe, BepxOBO)I.Ky, rpya 1979): 

TOBhIe H Me}I{nJIaCTO'BhIe. ' 
1-;110~Ba. 2 -ueCKH. 3 - rJlHHa 

Iloueennue 80iJbL sano.r
nOJmHIOT . nophI B nOtfB8X. .. 
31'0 rHrpOCKOnHqeCKHe HJIH KanHJIJIHpHble BO)I.hI. OHH' UaXO)I.HTCH' 
B npHMoH aaBHCItMOCTH 01' KJIHMaTHqeCKHX yCROBHH paHoHa (TeMne
parypsr, KOJIHqeCTBa aTMOCIPepHblx -oCa,lIKOB), He HMeIOT aonoynopa 
H aaHHMaIOT KaK 6hI «BHC:Hqe~» nOJIO}l{eHHe B CJIoe BO)I.OnpOHHu.aeM'hIX 
nopon, ITOQBeHHhIe BO)I.bI 06eCne'lHBaIOT BJIarOH paCTeHHH. 

Bepxoeoitxa - caMblH BepXHHH BO)I.OHOCHblH CJIOH (CM. pHC. 49). 
BO)I.bI BepXOBO)I.1{H ~KanJIHBaIOTCH na He60JIbllIHX JIHHaaX BO)I.OHenpo-· 
nanaexax HJIH cnationpcaauaexux nopon, BO)I.OHOCHhIH CJIOH HMeeT 
HeOOJIbIIIYIO M'OmHocr£ (1-2 M) H orpaaasea B npocrpaacrae. B aa-· 
cyIIIJIHB'Oe BpeMH rona KOJIHqeCTBO BOn:hI B BepXOBO)I.Ke pesxo YMeHb':' 
uraercs BnJIOn )I.O nOJIHOrO HCqeaROBeHHH. 

FpyHT08bte 80iJbL - 31'0 nepBbIH 01' .nOBepXHOCTH BO.ll:OHOCHhIH ro
pHaOHT, OTJIHqaIOmI:lHCH 01' BepXOBO)I..t<U aHaqHTeJlbHbIM pacnpocrpa
HeHHeM. fJIy6HHa -aaaerauaa - 01' caHTHMeTpOB )I.O )I.eCHTKOB MeTpOB. 
ITHTaHHe ocyuiecranaercsaa cxer HHIPHJIbTpau.HH aTMOCIPepHbIX ocan- . 
KOB H nOBepXHOCTHhIX BO)I.. eJIOH ropaux nopon, sepes, xoropue npo
HCXO)I.HT npocanaaaaae BO)I.hI C nOBepXHOCTH, HaahIBaIOT SOHOll aspa
uuu (HH4JHJIbTpau.HH). B ee OCHOBaHHH pacno.iosccaa SOHa nacuuie-, 
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HUll, (aononpoaauaexue nOp0,ll.bI,HaII()JlHeHHbIe BO,ll.OH). Ypoaeas rpya
TOBbIX .aon HenOCTOHHeH. OH 3aBHCHT 01', KJIHMa:THlJeCKHX H noronaux 
yCJIOBHH:: noasnuaercs B.IJ;O)l{,ll.JIHBOe BpeMH rona H nOHH)I{aeTCH B sa

, CYlIIJIHBoe. LlBH)I{yru.HecH rpyrrronae ,BO,ll.bI Ha3bIBalOT ZPyHT08btMU no
soxasu. I'pynroasre 'BO,ll.bI HCnOJIb3YlOTCH ,ll.JIH narseaux lJ,eJIeH. 

MeJICnAaCT08bte 80Bbt 3aKJIlOlJeHhI Me>K,ll.y' ,ll.ByMSI50,ll.oynopaMH, 
O,ll.HH H3 KOTOpbIX nO,ll.CTHJIaeT BO,ll.<?HOCHhlH ropH30HT, npyroa nepe
KpbIBaeT. oHTaHHe ocyutecranaerca aa ClJeT aTMocQ>epHbIx, OCa",ll.KOB 
fl BO,ll.bI H3 aunreneacaumx BO,ll.OHOCHbIX ropH30HTOB. 00 xapaxrepy 
aanopasrn BO,ll.bI ,ll.eJIHTCH aa tiesnanopnue H «anopnue. Hanopaue 
ao.asr HHQ>HJIbTpalJ,HOHHOro npOHCXO:H<,ll.eHHH Ha3bIBalOT apreeuancxunu 

OOllocmb 
inUmOHUJI 

~ 1 IEi-:;:j 2 .~ J 

,PRC. 50. CxeM8 apreaaaacxoro 6acceiiHa: 
f .; rnHHKCThle no\tOp.b1, 2 - BOIl.OHOCHhlll neCKH" 3 - H3BeCTHlIKH, <I> - cjlOHT8HJipYIOllJ;811 CKB8lKHHa' 

~OT H~3BaHmi npOBHHlJ,HH BO' cf>paHlJ,HH ApTe3Ha). OHH 60JIblIIeH xa
CTblO npayposeasr KCHHKJ!HHaJIbHO 3aJIeralOIIJ:HM '(H30rHYThlM KHH3Y) 
CJlOHM, HMeIDT naa ypOBHH (pHC. 50), pacnOJIO:H<eHHbIX no rany COon
:tlJ,aIOII.I,HXCH cocgaos. Taxae ypoaan Ha3bIBalOT nseeoscerpuuecsuuu. 
CKBa)l{HHbI, scxpuamae apTe3HaHCKHe BO,ll.bl HHJKe m.e30MeTpHlJeCKO
ro ypOBHH, KaK npaBHJlO,Q>oHTaHHpyIOT. Crpyxrypu, BIfJIlOlJalOru.He 
IH~CK'OJIbKO ropH30HTOB apreaaazcxax BOtI.,·' Ha3bIBalOT apresuancxuuu 
tiacceiinauu. Ilaourans apTe3HaBCKHX oacceRHOB-:- necsrxa H C'QTHH 
TbICHlJ xsanparrrux KIIJIOMeTpOB, a rJIy6HlIa 3aJIeraHHH - JI.eCHTKH H' 
TbICH1JHMeTpOB. Ilnourans H3BeCTHoro MOCKOBCKoro apTe3HaHCKOPO 
6acceHHa 300 TbIC. KM"2. OH caatixcaer narseaoa BO,ll.OH ropona H CeJIa 
MOCKOBcKoR:KaJIHHHHCKOH, CMOJIeHCKOR II .npyrnxocaacrea. oJIO

) .mans LlHenpoBcKO-LloHelJ,KOrO apreaaancxoro oacceHHa 350 TbIC. KM2• 

KpymieHlliHM B MHpe HBJIHeTCH, 3ana,ll.HO-CHOHPCKHH ap~e3HaHcKHH 
()acce'lfH naouraasro 3 MJIH. M2• 

Ilepexacxeaaue T~r1bI nO,ll.3eMHbIX son noxapaxrepy 3a-nOJIHeHHH 
nycror HBJ1HIOTCH nopoeuuu, TaK KaK 3anOJIHHIOT nopsr B CJIOHX oca
.)l.'01JHbIX nopon. K rpeutaaax ropaux nopon npayposeaa rpeutaaaue 
nonaexasre BO,ll.bI (:H<HJIbHbIe). Tpemana OhlBalOT paaaoro paaxepa II 
npOHCXO)l{,ll.eHHH. 3anOJIHHIOTCHOHH BO,ll.aMH HHQ>HJIbTPalJ,HOHHOro H 
MarMaToreHHoro . npOHCXO)l{,ll.eHHH. Tpentaatiae BO,ll.bI BCTpelJalOTCH 
B CKaJIbHhlX noponax, OOJIa,ll.aIOT OOJIblIIHM BO,ll.OnpHToKoM - 20

500 MS /lJ. B npenexax TeppHTOpHH CCCP H3BeCTHhI B KpHCTaJIJIHtJe
CKHX noponax esponeacxoa qaCTH CCCP, Kpuaa.: KaBKa3a H B npy
rHX pasoaax. . 

11CTOltHUKU - eCTeCTBeHHbIe BbIXO,ll.bI nonaexaux soa na 3eMHyIO> 
nOBepXHOCTb - oopaayiorca aa CKJIOHax·nOHH)I{eHHH, BCKPbIBlliHX BO
nonocasre roPH30HThI: aa 6eperax pex, MopeR, CKJIOHa:x rop, OBparQB_ 
00 HanpaBJIeHHIO TeqeHIIH BO,ll.bI OHH nO,ll.pa3,ll.eJIHIOTCH aa HHCxo,ll.Hru.He 
H DOCXO,ll.HUI.He. HHCxO,ll.HmHe HCTOt[HHKH xapaxrepasr ,ll.JIH Bhlxo,ll.a BO;J.. 
sepXOBO,ll.KH, rpYHTOBhlX BOJI., BOCxOJI.Hru.He - ,ll.JIH Me)l{nJIaCTOBbIx~ 

rJIaBHbIM' 06pa30M apresaaacxax son, no rexneparype HX ,ll.eJIHT na 
XOJIO,ll.HbIe H ropasae (repaaasaae), no CTeneHH MHHepaJIH3alJ,HH
npecnue H MHHepaJIbHbIe. KOJIHlJeCTBO sona, H3JIHBaeMOe HCTOlJHHKOM 

,B enanauy BpeMeHH, Ha3h1BaeTCH ae6UTOM. 
cl>H3HlfecKHecDOHCTBa H XHMHQeCIGIH COCTaR nO,Il,3eMHblX ,DO,ll.. K Q>tH

3HqeCKHM caoncraax OTHOCHTCH lJ,BeT.. npospasuocrs.: sanax, BKYc
H rexneparypa BO,ll.hI. Ilonseaaue sona ,6eClJ,BeTHhI. TOJIbKO npa HaJIH~ 
'qHH HeKOT-0pbIX npaaecea OHH HMelOT >KeJITbIR, xpacaua, 3eJIeHbIH: HJIK
HHOH lJ,BeT. )l(eJIThlR .H KpaCHOBaTbIH OTTeHKH none npanator oxacaue 
coenanenaa )KeJIe3a, 3eJIeHOBal'O-rOJlYOOH - aaxxcaae COe,ll.HHeHHSJ 
acenesa H CepOBOJI.OpOJl, cephlM - B3BelIIaHHhle MHHepaJIbHhre lJaCTH.lJ,bI. 
BKyC noaaexaax son 3aBHCHT OT pacrsopeaaax 'S sone COJIeH: ecna 
BO;Il.a COJI.ep>KHT Na Cl, OHa HMeeT COJIeHbIH BKYC, KCl- rOp1?KO-COJIe
HhIM H T. ,ll.. Ilonseaaue BO,ll.hI OOhlqHO He HMelOT aanaxa. Bonsr, conep
xcainae ceposonopon, HMelOT3anax TyXJIbIX HHlJ" oprasnsecxae Be
UJ,eCTBa npanaior BOJI.e ,60JIOTHCThlH sanax. Texneparypa nO,ll.3eMHbIX 
son H3MeHHeTCH 01' 10 'no 400°C. HH3KHe rexneparypa xapaxrepas; 
A.rur nO,ll.3eMHbIX soa BeqHO Mep3JIbIX rpyaroacesepaax lIIHpOT, BbICO
KHe- ,ll.JIH aon ByJIKaHHqeCKHX OOJIaCTeH H rJIyooKHx BO).l,OHOCHhIX ro
PH30HTOB. B saBHcHMoCTH 01' rexneparypu nOJJ.3eMHbIe .aonu nonpaa

. ,ll.eJIHIOTCH Ha XOAOaHbte (HH)I{e 20°C), , TenAbte (20....,...37°C), ZOPllltU~ 
(37':'-42"C) H TepMaAbHble (oOJIblIIe 42°C). Bonu OeClJ,BeTHbIe, npo
spa-nnre, XOJIO,ll.HbIe; oes sanaxa A· npasraue aa BKYC HCnOJIb3YlOTCR 
,ll.JIH BOJI.OCHaO)l{eHHH HaCeJIeHHSJ.' . 

XHMHQeCKHH COCTaB nonsexaax son 3aaQHTeJIbHO KOJIeOJIeTCH noa 
BJIHHHHeM KJIHMaTHlJeCKHX Q>aKTOpOB. O. K. Jlaare B 3RBHCHMOCTH OT' 
KJIHMara BIiI,ll.eJIHJl. aa repparopaa CCCP caenytomae npOBHHlJ,HH pac
npOCTPaHeHHH nonsexaax son: I) npOBHHlJ,HH MHOrOJleTHeH Mep3JIOT~ 
(BOCTOQHaH nOJIOBHHa -repparopaa CCCP); 2) npOBHHlJ,HH C BbICOKOH
B.'Ia)l{HOCTblO B03,ll.yxa. (eaponeacxas QaCTb CCCP, 3ana,ll.HO-CHOHp-' 
cKa~HH3MeHHocTb); 3) npOBHHlJ,HH C BbICOKOil: CYXOCTblO noanyxa 
(Cpenaas A3HR, Kasaxcraa). B nepasrx ,ll.BYX npOBHHlJ,HHX lIIHPOKO' 
pacnpocrpaaena npecaue BOJI.bI. B npOBHHUHH c BbICOKOH CYXOCTbIO 
soaayxa 'BO.z(bI- HaHOOJIee MHRepaJIH30BaHHhle.' O. K. JIaHre It 

B. C. MJIbHH YKa3b1BalOT aa saxoaoxepaoe noasrureaae MHHepaJIH3a
lJ,HH aon C cesepa aa ior. Bonu, He nO,ll.QHHHlOlllHeCH TaKOH 3aKOHOMep
HOCTH, nOJIyQHJIH lIa3BaHHe a30HaAbHbLX. ' 

0; Ilonacxaae BO,ll.hI BJIa)KHOrO KJIHMaTa OTHOCHTeJIbHO Oe,ll.HhI COJIH
MH. LlJ1H aax xapaxrepnu eOJIa KaJIblJ,HH H MarHMH. 00 Mepe nponaa
)l{eHHH aa tor, ocotieaao B paHOHbI apanaoro KJIHMaTa (CYXHe CTenH,,:. 
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nycrstaa), MeHSleT,CSI HOHHblH <!oCTaB BOA. Ha cxeay Kap60HaTHblM 
BOJlaM npHXOJlSlT BOJlbl, HaCblmeHHble XJIOpHJlaMH H CyJIbclJaTaMH, yse- " 

~ -,.lIHqHBaeTCSI KOHueHTpaUHSI COJIeH. 
DOMHMO K;/lHMaTa aa XHMHqeCKHU COCTaB nOJl3eMHblX BOJl OKa3b1

.aaer BJIHSlHHe MHHepaJIbHblH COCTaB ropaux nopon, C KOTOpblMH OHH 
conpaxacaiorca, 1'13 rroua J;IHclJHJIbTpauaoHHble BOJlbl BblMblBaIOT opr-a
l:IHqeCKHe aeutecraa H otipasyioutaeca npa HX pa3JIO>KeHHH CepOBoJlO
pon, yraesonopoa H np, KaJIbUHH H MarHHH nonanaior B nOJl3eMHble 
,BOJlbl npa pacrsopeaaa KaJIbUHTa, rHTICa; HaTpHH H KaJIH~ - nosapea
HOH H KaJIHHHOH 'COJIeH. B COCTaBe nOJl3eMHblX BOJl YCTa'HOBJIeHO OKO

.JIO 60 XHMHlleCKHX3.1IeMeHTOB. 130JIbllIHHCTBO 3JIeNleHTOB HaXOJlHTCSI 
B pacrsope B HOHH3HpoBaHHoM COCTOSlHHH. lh' KaTHOHOBqame BCTpe
qaIOTCSI H+, Nat, K+, M g2+, Ca2+, Fe2+, Fe3+, H3 aHHOHOB - OH-,. 

, C1-, HCO;-, CO~-, SO~-. B KOJIJIOHJlHblX pacrsopax pacnpocrpaaeaa 

Si02, AI~:l, Fe20 :l. Kpoxe roro, B pacraopennox COCTOSlHHH B sone 
npHcyTcTByIOT raasr: C02, O 2, H 2 CH4, H2S H np. 

OT XHMHqecKOI'O cOCTaBa BOJlbl 3aBHCHT ee pacraopmoutaa cnocoo
1I0CTb. KOHueHTpaUHSlB BOJle BOJlOPOJlHblX HOHOB (pH cpensr) onpeJle
..1ISleT peaKUHIO cpenu: pH<7 - 1CUCAaJl, pH-7 - nearpansna«, pH> 
> 7 - uienoxnas. B, KHCJIOH cpene xopoino paCTBOp5lIOTCSI H BblHOCSlT
CSI MHorHe COeJlHHeHHSI, B 'fO},{ qHCJIe H TpYJlHOpaCTBopHMble COJIH )Re
..1Ie3a; B meJIOqHOH cpene pacrsopserca TpYJlHOpaCTBopHMblH xsapu 
-COeJlHHeHHSI >KeJIe3a asmanaror B ocanox H HaKofltIJIHBaIOTCSI. Conepsca
HHe B' nOJl3eMHblX BOJlaX XJIopH~TOro HaTpHSI noasnnaer paCTBOpM:
MOCTb H3BeCTHSIKOB B TPH paaa, 4T06b1 onpenemrrs conepzcanae B BO
JleCOJIeH, ee ssmapaaaior, nOJIyqeHHblH' npa -rexneparype 105:.-11O<>C 
-eYXOH MHHepaJIbHblH OCTal'OK B3BellIHBaIOT H onpeJleJISIIOT coaepscaaae 
-COJI€H B rpaMMax Ha JIHTp BOJlbl. . . 

Do CTeneHH MHHepaJIH3aUHH B. H, BepHaJlC'KHH pa3JleJIHJI n01l.3eM-· 
:Hble BOJlbl aa npecnue - coaepxcanae COJIeR JlO 1 t] JI, cononoearue-« 
1-10, cOAeHble-1O-50; paccoAbl-cBblIlle 50 r/Ji (JlO 550T/JI)· 

no npeoonaaaiomevy aaaoay O. B. AJIeKHH BbIJleJISIeT BOJlbl zuopo
,uap60HamHble H uap6oHamHbll! (aHHOHbI HCO;- H CO~-), CY/lbfJf!JTlHble 

~SO~-),; :X/lOpUOHble (Cl "). XH~~eCKHA COCTaB, TaK >Ke'KaK H $H3H

necxae csokcraa, onpeJleJISIIOT 06JIaC.TH npHMeHeHHSI '1l0Jl3eMflblX sea. 
..IT.JIH nHTbeB~X ueJIeH HCnOJIb3YIOTCSI .npecnue rHJlpOKap60HaTHble H 
xap 60HatHble BOJlbl C >KeCTKOCT'bIO 1 3-7MT' .3KB. BblCOKOMHHepaJIH20
aaaaue BOJlbl npHMeHSIIOTCSI JlJISI nOJIyqeHHSI HOJla, 6pOMa, nOBapeHHOH 
-CO.'lH H KaJIHHHblX COJIeR. ll1HpOKOR H3BeCTHOCTbIO nOJIb3YIOTCSI MHHe
,paJIbHble BOJlbl, npHMeHsieMble JlJISI JIeqe6HblX uenea. 

MHHepaJIbHble BO,n.bI. Bee iBOJlbl B TOH HJIH HHOH CTeneHH MHHepaJIU
,30lJaHbI, T. e: conepxcar BCBoeM COCTaBe pacrsopeaaue COJIH H raau, 

1 )l(ecTKHMH aaauaaior sona, conepssaunre Ca H Mg. 3a e.n;HHHD;Y JKeCTKOCTH 
.npHHHMa1OO' MHJlJlHrpaMM-3KBHBaJleHT (Mr'3KB), cooTbeTCTBYlOlllHA 20,04 Mr/Jl e,2+ 
HJlH 12,6 Mr/Jl Mg2+. )l(ecTKocTb BO.n;bl Kone6J1eTCH OT e.n;HHHD; .n;o HeCKOJlbKHX .n;eCHT

I KQB MHJlJlHrpaMM-3KBHBaJleHToB. 

il.60 

,I 

OJlHaKO K qHCJlY MUHepaAbHplX OTHOCSlTCSI TOJIbKO re H3 HHX, xoropue
 
06JIaJlaIOT 6aJIbH'OOJIOfHqeCKHMH (JIeqeOHblMH) CBOHCTsaMH. MHHe

paasnge ~OJlbl.pa3Hoo6pa3HbIno HOHHOMy cocrasy, rexneparype, co

crasy ra30B H npOHCXO>KJleHHIO. 113 HOHOB HaH60JIee ueHH:blMH· JlJUl
 
JIeqe6HbIX u.eJIeR S1BJISIIOTCSI >KeJIe30, MblllIbSlK, HOJl, 6pOM. Crenens Jd,H

• HepaJIH3alJ,HH	 MO>KeT 6b1Tb pa3JIHqHoH. MHHepaJIbHble sona, conep
>KaUlHe MHHepaJIbHbIX BeUleCTB 60JIbllIe 15' r/JI, CqHTaIOTCj! euuioxu
nepasusoeaxnuuu, ax HCnOJIb3YIOT )I.JISI narseaux UeJIeH. Cpena HHX 
WHpOKOH H3BecTHOCTbIO nOJIb3YIOTCSI yraeaacnue SOJlbl KaBKa3a: 
«130p>KOMH», .«Hapaaa», «EcceHTyKH», «AP3HH» It: np, '. . 

'Do 6HOJIOI'HqecKH aKTHBHbIM KOMnOHeHTaM BbIJleJISIIOT BOJlbI yeJle~ 
«ucsue; cepoeooopoiinue, OICeAe3UCTble,6poMHble, uoiinue, KpeMH.u

crue H'Ap •. 'BOAbI, He conepacaurae cneUH4mqeCKHX KOMnOHeHTOB,
 
pa3JleJiSIIOT no H()HHOMycocTaB1 aa XJWpUOHO-HaTpue8ble,
 
CYAbfjJarll0-KaJrbUrueoble H np. KJlaCcHclJuKaUHSI MijlIepaJIbHbI'X BO'"cJ: no
 
6aJIbHeoJIOrHqeCKHM CBOHCTBaM paspaooraaa, B. B. I1BaHoBblM H
 
r. A. Hespaeaux. BbICOKOMHHepaJIH30BaHHbIe BOJlbl (250 r IJI H 60

nee) Hcn:OJIb3YIOTl;:S1 JlJISI JIeqe6HbIX .BaHH. BblCOKHMH UeJIeOHbIMH
 
CBoHcTBaMH OOJIaJlaIOT MHHepaJIbHbIe BOJlbJ, HaChIUleHHbIe raaaxa. Do
 
cocrasy ra30B HX JleJISIT aa MeTaHOBbIe (CH4) , CepOBOJlOP0ll.HbH~
 
(H2S), yrJIeKHCJIbIe (C02), panoaosue (Rn). '.' .
 

MeraH08ble 800bt eeH.eTUCleC1CU CBSl3aHbI.C HeclJTeHocHbIMH H 6HTy
MHH03HbIMH OCaJlOqHbIMH nOpOJlaMH. .IT.JISI· HHX xapaxrepao ssrcoxoe 
COJl,ep>KaHHe xnopa, HOJla, 6pOMa, aMMOHHSI. Bucoxoreaneparypnae 
MeT3HOBbIeBOJlbI pacrrpocrpaaeaa B KpaCHO,lJ.apCKOM xpae (M~Hi<on), 
HB, KepqeHCKOM I10JIyocTpoBe, 13 3ana)I.HOH CR6lipH ,HB npyrax paao
aax. 3ana.JlHOCH6HpCKHe· MeTaHOBlieBOJlbl npaypoxeas; K-'" apTe3H3H
CK6MY 6acceHHy.	 .' 

Cep08000pOOHble 800bl reHeTHqeCKH CBSl3aHbI C 6HTyMHH03HbIMlt, 
HeclJTeHocHbIMH H roprpoconepscantaxa nOpOJlaMH. He HCKJIIOqaeTeH 
B03MO>KHOCTb CBSl3H aexoropux MeCTOp0>KJleHltti: CepOBOJlOP0.zI.HblX. BOA 
C 'HHTPY3HSlMH MarMaTHqeCKHX nopoa• Jlexetiaoe aaaseaae HMeIOT so
AbI, B KOTOpblX ceposonopona- He MeHee 10 Mr!JI. HaHOOJIee BblCOKHe 
xosnearpanaaceposonopona HMeIOT BO/J,bI TaKHX xpynfteamax KypOP
TOB. KaK Tanra B .rr.arecTaHe (560 ur].II), Mau.ecTa B paaoae. COqH 
(400 us] JI): Ceposoaoponaue noaa C MeHbIlleH KOHu.eHTpaUHeH H3
BeCTHhI B KyH6bIllIeBcKOHOOJIaCTJI (Cepraescxae MHuepa-JIbH'bIe BOJlbl), 
JlaTBHHc~Oi\ CCP(KeMepH), B 3ana,lJ.HOH YKpaHHe, TyJIbCKOH o6JIac
TH Ii ,lJ.pyrHx pafroaax. . '.. . , . 

YZAe1CucAble 800bl A. M. OSqHHH8KOB OTHOCHT K BOJlaM MeTaMOp

q,HqecKOro TH!Ia, CBSl3b1BaeT HaqaJIO HX o6pa30BalIHSI c~arMaTHqe


CKOH Jle~l:TeJIbHOCTbIO. Ha KaBKa3e OOJlaCTb pacnpocrpaneaaa yrae

KHCJIb1X. BOJl npayposeaa xpaaoaaa HeJlaBHO noryxurax ByJIKaHoB--"':'"
 
3JIb6pyca H Ka36eKa. Do npeJl,C,TaBJIeHHSlM COBeTCKHX raaporeono

fOB A. H. OrH.[IbIDH, 11. H. CJIaBSIHOBa,'A. M. OBqHHHHKOBa, nHTaHHe
 
BOJlOHbCHliX I'OpH30HTOB MHHepaJIbHblX son OCYUleCTBJISleTCSI aa CKJIO

aax Kaaxascxoro xpetira. no Mepe JlBII>KeHHSI BJlOJIb CKJIOHOB BOj(bI
 
060ram;3IOTCSI MHHep3JlbHbIMH COJISlMH H rasaxa. DocJIeJl,HHe nocry

naIOT B BOJlOHOCHble ~OPH30HTbI H3 PJIy6HH no TeKl'OHtlqecKHM 'Tpe
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HOH CH6DPH, KaaaXCTUe, Cpe.n.HeA A$HH, Craapdirease;: JlarecT;He. 
B 1960 r, BGTaBpOnOJIbe npa oypeHHH CKBa~HHHa He41Tb'B paiioae . 
By~eHOBCKa C fJly6HHI:il 3,5KM ,y,/\apH.JI 4>.OHTaH rOpHIJeii: !JO.ll:hI c.rex- '. 
neparypoa 1200C (Ha' aatioe ,159°C) H ;r.aOJIeHHev· H30liXO,lle 
0,49 Mrr~, . .ll~)fT 445 ~'CYT, MHHepaJIHaaUH" 97. r /JI. BecbMa'.60;nb-<' ',. 
IlIOH npHTOK. Bo,/\hI' (70 'tbIC;,MSj"CYT). aap/eJ'JlCTPHPDB8H B OJWoA .A3·. . 
CKB8:>KHR B llarecTaHe, a BliCOKoe. JlUJIeHHe: 7,~ Mna -':"BcKOa1KHHe, . 
npp6y:peaHoH B paaoxe feoprHeBC~a'(C'Ia8p'onoJIbCKIJ~KpaA):: ' . :....:.

, .. ,~ B .3ana,/\Hoii Cif6jfpH repall;JtbIJlie BO.n.bI nP"Hypo1ieIU~K apresaaa
CKOM¥ "oacceiI,lY. ij p.doHU,.QMcKa;.ToOoJIbCKa a.CKphl!bl TepMaJl¥~,e' 
BO,/\hI C TeMlIeP8TYPOHHaOhlXO)le3~,70oeH ,/\e()~TOM. .n.olO9<t~!Jcy't, 
MHHepaJl:~UHJ' 1;..",,20 r/n. '~06to.He ~ 
aanaciit~pMa,IIbHbiX Bo.n. '3al):~)tHoA 
CHOHtlH:' Ol.(~HHBa19Tca 0' 25 ·'lttJI.f{.· 
M3/cyt~'TepMa;nbllNe ~9'/\bI"":O)lHH H~.' 
Oa:>KHeHllIHX ". HCTOqHHKqB TenJIOBOH 

~ • :J . 

3HeprHIf.,. ..• ..... 
.BOAbi lieclJnlHYx H ra:JOBWX.: Met· v~~ 

1'Opo~,/\eHKii.. Oilli pacnOJlaralOtcsi 
B np~'/\eJIax He41THHhlx aa'Jie'>K~; MO- ' 
ryr :~o,/\nl!p3Tb",HX .Clufay,>aaHlf;, 
MaT~ j J1pOMe3{YT~H'~-~e~'/\y . He~TJ'I
HbI~H!,'nJIaCT~'H 'ILlIH ,pacnOmiraTb~'1f f',;":fV'-~ &'>,'»' .~ ~p:~:q 
BbIIUe; HX (pHF~ 51). nQ;ASeMHbie 00 .A... ....-.= :",'I-f; J ~4 o:=p5 

JI.?I ;H~4>THHb1X~ "MecTOp6:>K~e~niii_ no ' -PRe.' 51. feoJlOfHqeCKHA 'P~Pe3': 
crenena MHHepaJIHaaUHH ·UHor;J,a . . He~THHOrO Ml!CTOPOJKJleHHB: 
OJIH3~H K MHHepaJIbHbIM, no' T"eMne" 1 ~rii3olrac~.b1i nec"aKHK., 2.~ , 

, ,.,. . . ". ,..,..',. ~TeHacwm.etlHb!ltneC'laRHK. 3 ~ IIMOo. 
parypax HeK()TopbIe HaHHJI:. MoryT Racwll{etIII",R necqllntm, 4 -:: HenpO!iHQa.,. 

ObITl> .QTHeCeHbl ' K TepMaJIbHbIM. . iiJ,Ie n~. 6-B3leCTHII, 

Flo XHMHttecKOMy COCTaoy ORH OT-' 
.HOCHTt" : KTHny XJIOPH,/\HblX; KaJlb- '.' . ' -:-".,."' .... ~ 
IlIreBblX, 'pe1Ke rH,l(pOKapOOH~THblX; .aarpaesax; oo'/\e~}Ka1" fi6o'fIlweif ' 
Hoe KOJIUIJeeTBOOpOMa, aona. B HHXOl'cyrCTBY!OT CYJlb41aTbI, HOqi! e , 

'cro npacyrcrayer eepoBo,/\opO){.HayqeHHe no,/\aeMHliIX BO,/\He4mIHhlX ~ 
H rasoeax Mecrop01K,/\eHHH HMeeT OQJIblUoe. '3HaqeHHe npHoueHKe . 
nepcnexras He41TeraaOHD<:HQCTH paROHa, aT8K1Ke AJllI npaKTHIJeCKOrO 
HX HCnoJIb30B~_HHfl 0 HapOAHOM X03"ACTBe.'· .• . . 

nO,l{3eMHble BOAbi o6JIaC1)l"MHoroJleTtleii TtI.ep3JlOTW. MHoaoAeTN.ea, 
H~H Be14Hot'l,M,ep8AOTOa RaabIBaIOTyqaCTKH:ae~tHoii'KOPI:il, raenoasex

-HbIe BO,/\hI MHorile rO,/\bI HaXO,lUITCR S: Mep3JIOM tOC'rO~HHH. M'li:.OroJieT
HflH, MepaJI(>1'a Bcrpe'raeTCSl B 06JIacTflx.·c ·MaJIQ.MOIllHliIM 'c~e1KHbI~ 
nOKpoDOM H. cpe,/\Hero,/\oooA ,TeMneparypoiiHH)f(e oe ({It .-...:2 ,/\0' 
-I rC); .lLoHTeJrbHhle OTpHI.J.aTeJIbHhle 'TeMuepaTypbI:~ CUO'COocTBylO'l' 
I'JIy60KOMy npOMepaaHHIO nOqBH rpyHTOlt npOMepaaHHe rpYHtOB' MO-. 
)KeT OblTb ceaOH~bIM' H MHoroJIeTHHM. npH' Ce30H.ijOM IIpOMepa3HJfjl 
rpyHTbI B TenJlhlH nepuo,/\ OTTaHSaIOT, a 0 ,xoJlo,/\Haii BHORb npOMep, 

.3a1OT. TaM, .r,lJ.e HHaKHe TeMnepaTyphi y.n.ep>KHollJOTCfl ,/\JlHreJIbHoe Bpe
Mfl (3anMHafl H BOCToIJHafi CHOHpb), rpYIIThI.rrpeohlu81QT B ~epaJIOM 
COCTOflHHH MHorHe rO,/\bI (,/\0 TbICflIJH J{ecJlTKOB ThlCflq .IleT~. MOUl- • 
11·' . 

, ,j 

I 374°C BBnB&CB KpHTlf1IeCKOil TeMnepaTypoli BOJlIi, ,npH KOTOpOH TepBeTcB pa3
-"nH'IHe WH3H'IeCKHX CBOHC1lI ntHJlKOCTH R napa. .
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lUHHaM. K yrJIeKlfCJIbIM QO,/\aM OTHOCflT napaaau ~HCJIOBO~CKa~ ropa
IIHe BO~Y KapJIOBbIX Bap· B JlP. . . 

,PpiJOHOBlJI,B Boat»: HaCbIIU.euY TJUKeJIbIM pa,/\H.aKT!,B~bIM raaQ.M pa
Jl,OHOM (pa;Z\OHOOhle) HJIJI conepxcar COJIH panna 11 ero 3MaHaUHlI 
(panaestse}. Oopaayiorca npa HH41HJIbTpaUHH 'nOBepXH9CTlthiX-O'O,/\ IJe
pea noponu, 060ralUeHHhle pa,/\HeM lIJiH ypaaoa, Koanearpauaa rasa 

,0 sonax ,/\OCTHraeT 10-11 r/JI.BOJIbUIOii HaBeCTHOCTblO nOJIb3¥IOTCfl.pa
,ZlOHOBbIe OO;Z\hI nSlTHropCK8, UxaJlTy60. CJI~yeT' ynoMflHyTb TaK:>Ke 
OOJ{hI. xypopra BeJIQKypHxa aa AJlTae,' a ~a aapyoe:>KHbIX  51xHMooa 
(4:exotJlOBaKHfl) If Bpoxdaxa (f,lI.P). . , '., 

TepMa.nbHble Bo~w.3'I'H OO,/\bI xapaxrepasyrorcs DbICOKHiMlH rexne
paTYP.aMH, ,/\bc'I:HralOlUHMH ,/\eCHTKOB rpa.llycoB. TepMaJibHbIMU aaorna 
H3Jbl081OT aneperpersre OO,/\bI, rexneparypa KOTOpbIX- ,/\OCTHraeT co

" rea rpanycos. Kax tepM~JlbHhl':;_ Talt H neperperue BOJlbI arpaior ana
- IIHTeJIbHYIO ,PQJlb 0 pacrrpeneneaaa rJlyoHHHoro TenJl8aeMHOii KOPblr 

OHB necyr ero K noaepxnocra 3eMJIH. HCTO~H:HKOM TeIJJIa ,/\JIfl rep
MaJIbHbIX BOJl; CJly1KaT ByJIK.aHHIJeCKHe aOHbI H TenJIOBbIe nOTOKH; any
lUHe aa rJIyouH 3eMJIH. B aaOHCHMOCTH OTHCTOtIHHKa renaa H. f. RHc-. 

. can ObI,/\eJIHe:r TepMaJlbHI:ie B9flbI oyJIKaHHlleCKHX H HeayJIKaHHqe
, . CKHX oonacres. I( repMaAbHblM BoaaMBYAKaHu14eCKUX. Q6AacTea or

aocsrca OO,/\bl KawlaTKH, KYPHJIbCKHX ocrposon, Kasxaaa H' np. 
B rJlyooRtu: soaaxsro THnHIIHO .neperperere BOJJ.bi, rexneparvpe KO
TOpbIX. ~{()1KeT ,/\ocTHraTb374°C f. no ,,(epe npHojJH1KeHHSI-:,K noaepx
HOCTlI TeMnep:atypa 00,/\ noaaaraercs ,/\0 HeCKOJIbKHX .[{eCflTKOB rp~ . 
.tlYCOB. ·lia KaMIJaTKe B ,/\OJIHHe pesa nay1KeTKH oOHapY1KeHbI BbIXO,/\bI' 
tepMaJIbllbIx HFroIJHHKOO.. Texaepa'rypa .3T.HX BOJ( na TJlyoHHe 1 Jot 
80-IOO°C, Ha rJIyoHHe 250 M -200°C, ,lI.aOJleHHe OO,/\bI na BbIXOLle 

,O,5S":-0,68 Mna, MHHepaJIHaau,H$I "2,5-3,4 r / JI. naY1KeTCKHeTepMaJIb
~e OO,/\bI conepzcar KpeMHea8M, 6opHylO KHCJIQTY, yrJIeKHcJibIH raa, 
cepoaofiopcn. Ha oa3e :nHX 00'/\ nocrpoena reoTepMHIJeCKaH 3JIeKTpa .. < 

CT8HUHfl MOlUHOCTb-1O 5' TbIC. KBT. . 
MHorOQHCJleHHbI abIXO,/\bI naporanporepu (ropHqHX napa It' BOLlbI) , 

aa Kypanax. l'hBeCTHOCTblOnOJIbaYIOTcfl' BbIOpOCbI rOpHIJerO napa H 
OOAbI B paiiOH'e Fopasero nJiH}Ka, pacnOJlO1KeHHOrO 0·7 KM 01" ropona 
I01i<Ho-I(YPHJIbCKa. Texneparypa BOJI.bI snecs na rJlyoHHe 80 M JI.O
craraef Isre. '. ' 

B .1961' r. rpynna y~eHbIxAH eCCP~HCCJle,/\y~ 3JIbOPYC (Kaaxas), 
oOHaPY}KHJla cpena caeros H· JIb,/\a, .!IOKpbIoalOIlutx Bep~HHY 3TOit. 

,-TOpbI, . BWO,/\bi rOpSlqHX ByJIKaUHIJel;,J<Hxraaoo. Boxpyr BbI-XO,/\OO· Her 
caera H' resrneparypa Boa,/\yxa OKOJIO lSOC. 3TH Ha6J1IO,/\eHHH ooaBO":, 
JIHJlH YIJeHbIM c,/\enaTb BblBO,/\ 0 HaJlDltHH B paiiOHe npH3JIbOpYCbfl aa
nacoo neperpe'rbIX-OOA if ,napa. TepMaJlbHbIe HCTOIJHHKH BYJIK8HHIJe
CKoro npOHCXO:>K,/\eHHH HaBeCTHbI B MTaJIHH, HOBoii 3eJiaH.z\uH, MH,/\O
'HeaHH H,!{p. 

TepMaAbHble BOabl HeBYAKaHU14eCKUX 06AaCTeu HaBeCTHbI. B 3ana,l(

'. , 
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PRC. 52: PacnpocTp'sHeHHe MHOrOJleTHCii
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CSl K 06~aCTHMHOrOJIeTHeH
 
M;HOfOJIelHen Mep3JIOTbi
 
nasan 
IO:>KHee -.l\O 45-500 c.
 

. CTOKy H npOXO.l\HT no
 

YHoroJIeTHen Mep3JIOTbI.

B IO}KHblX paaoaax
 

Mep3JIOTa HMeeT .0CTpOBHon
 
IOTCSl
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MepsJ\oTbl HS reppHTopHH CCCP: 
rpy1lTaMB, 3 -'<; npeolSna·)l.8HBeM TS.1IBKOB, 4~~TpOBItOrO xa-

. paKT,ep8 

KOJIe6JIeTCSl OT .l\eCSlTKOB CaHTHMeTpOB ..l\O 

'HayKa, H3YIJaIOllJ,aSl MHoroJIeTllJOIO.Mep3J10TY, Ha3b1BaeTCSl Mep3,10
roeeoeuue»: OCHOBOnOJlO}KHHKOM Mep3J10ToBe.n.eHHSl SlBJlSleTCSl H3BeCT- I 

.'.~. 
Mep¥oTa' pacnpocrpaaeaa B teB€pHOM IIOJIywapHH 

, HJIH24% CYWH~ QHa 3aHHMaeT saasa
.TeJIbHYIO lJaCTb repparopaa CCCP, MOHrOJIHH, KHTaSl, AJI~cKH If Ka
Ha.l\bI. .Ilo .lI.aHHblM H. H. rYJIhHeBoQ, 49;7% nJIoll@;{u CCCP Q'l'HOCHT-' 

: 

• TIepH·6.l\HlJeCKH sepXHHn c,/Jon 3eMHoif- KOplll OT:raHBaeT, a 3HMOH 
nposiepaaer BHOBb. 3TOT CJIOU'Ha3b1BaeTCSl aeJlTe.(lbHbLM,ero rJIy;6HHa 
OT HeCKOJIbKH~ caHTHMetpOB no 5 M~ HH}Ke .l\eSlTeJIbHOrO CJIOSl 38JIer8
JOt Mep3JI~e noponu, B nopax H rpeunnrax KOTOP1:lX coaepscarcs ·KpH
CTaJIJIHKH H }KH.iIKH Jib.l\a. B 06JIOMOIJHhI~ nopo.l\ax(JIe.l\HrpaeT POJIb 
ueMeHTH~YIOllJ,e.ro semecraa. HtWe.l\-KO cpeza ropaux noposaaaerarcr 
npOCJIOHIf1f,JIHH3b1, }KHJIbI HJiH nJIaCTbI IJHCTOrO JIb~a. MOllJ,HOC:rb lIJIa
CTOB li OT.l\eJIbHblX CJIYlJaSlX Jl:OCTHrae.T 50 M. Heaaaepaaiouiae B TeIJe
HHe XOJIO.l\HorO ;BpeMeilH rQ.fl.8 Yllac:rKH rPYHTo~. B06.1IaCTH pacnpo-. 
crpanenas BeIJNOn Mep3JIOTbl 'Ha3b1BaIOT.eSl TaAuICa~u.,OHHBCTpelJaIO:rcSI 
non pexaxa, KpynHhIMH osepaxa, B0.l1bl. KOT~blX, JlJIHTfMbHqe Bpe": • 
MSl Y.l\ep}KHBaIOT ,~OJIHeIJHoe TeIlJlO. TaJlHKH o6Bapy}KeHhI n~.l\ ~HHceeM.· 

Jleaoa.: Ka~Ii1MoH H .l\pyrHMH. pexaua Gut5HpH .a ,UajIbF!ero Bocroxa. 
. nOHBJIeAH~ TaJIIlKOBCBSl3hIBaIOT HC.·c.l\pyrHMH~ I1pHlliuiaMH: n'O.l\TO,KOM\ ,. 

CHH3Y renaxx :BO.l\,. OKHc,IIWreJIbHO""BoccTaHoBHireJIbtIh{MH npOu.eceaMK 
B ropaax noponax, COnpOBQ}K.l\aIOllJ,KMHcS( BhI;llejyeJ,JHe~t T~JMa,; a~: 
MOlll,HOCTb TaJIHKOB KO,lIe6JIeTCH. 01' e,lUIH'HU.l\O .ll~SlTKOl! MeTj10B 

. (B 6acceH.lfe pexa ,KOJIhIMbI 3-:-10 ·M). TaJIH~TI).I.eSlTeJIbHOrO CJIol' B~
3b1BaIOT.npOC8.l\KY rpYHTOB, n03TOMY OHH ,0naCHbI .lI.J1Sl CTpOHTe.1IbCTBa 
Ha3eMHblX coopy}KeHHn. MHOI'OJIeT.HHe TaJIHKH Hepe.l\KOlfCnOJIb3YIOTCSI 
B ueJISlX BOJl:OCH~6}KeHHSl~ , . . 

. C 06JIaCTbIO MHOrOJIeTHeii Mep3~ofbl CBSl3aHbl H Ta~He SlBJIeHHSI, 
KaK HaILeaU - JIe.l\SlHble reaa B<poPMe. HanJIblBHH, KY,\OJIOBHJIH.l\PY
rHX TeJI, oopa3YIOlJJ,HxCS( B MecTaXpa3l'py3KH nonsexmsx ~O.l\ .l\eSlTeJIb-

.noro CJIOSl. Haxonsunrecs nO.l\.l\aBJleHHeM: nO,U3eMHbI¢ BO,llbI MoryT 
HJIH nepexeutarsca B.l\OJIb sonoynopa, H.1IH, npeononeaaa conporas-. 
JIeHHe BblineJIe}K~lInHX rpYHTOB, H3JIHBaTbCSl -ria. nOBepXHOCTb. 3aMep· 
aas, OHH o6pa3YIOT HanJIblBHHbI'.. J1~JIHSlI:IHe npOHCXO.l\HTB yxactkax. 
HaHMeHbweA MOllJ,HOCTH nospusaiomero CJIOSl HJIM B xecrax pacnono-

, .}KeHHH ropHbI?C supaeorox (SlM, KaMaB, rpauurea) ~' ' '. " ' .. 
Hanena 6b1BaIOT H.Q3eMHbUf,U, peltHbLMU H nOaseMHbLMu,. Ha3eM

HbIe aanena MOryT noasarscs B caxux HeO}KH.l\aHHblX MeCTaX.PeIJHble 
!. HaJle.l\H nOSlBJISllQTC~ B PYCJIax pex, IlpH3aMep3aHHH BO.l\bI B pexax 

TOJIllJ,HHa CJIOfl JIb.zJ.a YMeHbwaeT )KHBoe· ceeenae PYCJIa If sona npn- I 

Q6peTaeT aanop, B Mecxax H8HMeH&UJero conpomaneaas (xaure see
fO Y 6eper6B ,HJIH y TpeiuHH) nona yCTpe,MJISleTcSl na nOBepXHOCTb~ 
HpH H3JIHSlHHH OHa aaxepaaern oepasyer orpoxaae JIe.l\SlHble nanau
BbI, B03BblWaIOllJ,lfeCSl 'Ha.l\,)10BepxHOCTbtO pexa sa 3-4 M.· Ilnomans 
TaKHx HaJIe.l\en MO>KeT .lI.OCmr'aTb HeCKOJIbKHX KB8.l\paTHblX KHJlOMeT
pOB.. Pesnue HaJIe.l\H xoryrpaapytnart, MOCTbI, riJlOTHHbI. Iloaaevaue 
HaJIe.l\H B03HHKaIOT npn BHe.npeHHH BO.l\bI B Me}KnJIaCTOBble rpemanu 

• 

H ropaae Bblpa15oTKH. ,UaBJIeHHe nO.l\3eMHblx non 15b1BaeT HaCTOJIbKO 
JIHHHH ApXaHreJIbCK -l1pKYTcK. Ta'KAM 06pa BblCOKHM, lJro Bbl3b1BaeT BcnYIJ'HBaH.He nona H rpyHTOB. B pe3YJIbT3Te 

30M, B,HaCTOSlllJ,ee BpeMSl OTMelJaeTCSl nexoropoe coxpameuae naomana na nosepxaocra 3eMJIH nOSlBJISlIOTCSl XOJlMbI, BHyTpH xoropux otipaay
eTC-Sl aensnce Sl.l\pO, Ha3b1BaeMOe ZUdPOILQICICO.,/;UTOM. 

CH6HpH H ,UaJlbOerO BOCTOKa MHoroJIeTHSlSl B 'JIeTHHn nepaon 'Ha.1Ie.l\H CTaHBalOT. AHa MeCTe rH.l\po.naKKOJIHTOB 
xapaxrep. ,QCTpoBa Mep3JIOTill scrpesa npOHCXO.l\HT ocenaaae rpYHTOB, B03HHK~IOT yrJIy6JIeHHSl 6JIIO.lI.UeBH;I.

HB o~iJIbHhtXpanOHaK Ilaxnpa H TSlHb-llIaHH. Hon HJIH sopoaxootipaaaoa xpopxu, Kpynaue rU-.l\pOJIaKKOJIHTbI cy-
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Mep3JI,OTbI (puc, 52). I'paJIHu.bI 06JIHCTA 
He QCTaIOTCSl nocToSlHHhlMH: 8-J0 :TblC. ner 

MROI'O,JIeTHHSlMep3.1IOTa .pacnpo~TpaHSlJIaCb 3HaIJHTeJlbHO 
w. COBpeMeHKaSl rpanaua CMeCTHJlaCb K BO-



JIleCTBYtoT', MJiOrO jleT. Bucora ax .nocraraer 20 M. B 'aOHe TYHJ\Phl 
e rHAPOJlaKKOJIHTaM~ CBH3aHhI~ 6yrpHcThle cIlouMbI. peJIbe¢a. 

fIo~'e~n{-i.{e BOAhI <lMaCTHMHOrOJIeTHeA' Mep3JIOThl MoryT 3aJIe

,-,",:- J'8Tb .Ha Mep3JIOTHhlX noponax, BHYTPH HHX D,noA HHMH. B COOTBeTCT~
 

,. . , ,DH 'C Ta~kM paCUOJlO>KeHHeM H. H. TOn.CrJlXHH, AMHT HX aa nan

'/iIIepaJIOl'HbI' €/ Me}lu,.ep3JIOTHhle H rronxepaaomae. 

~,: .' " -, , HaOMep3.1l0THtJle800bl npHypolleHhI K )(eSlTeJlbHOlolY CJlOK>' "Jill :ra-
JrHKaM. HHTaHlile -~XoCYIJleCTBJ1SIeTCSI 38. ClJeT ·a.,TMoc¢epHhlX qCMKOB. 
'OBepxHocTllhlX Boit;PMr?K.a BOAhI H~'HlUKeJIe~amH-X BOJJ.OHOCHhlX ' 
ropil$OH 10!l:'B TeDJihlH 'fiepH9j( ,3TH 'BO.u.1:>I He 06J1a.z;.aIOT aanopox, 80 
Rp~Ha{:TYflileHHH 'MOP15~O:B -II'OlJlUi.,lf rpYHT;-.-~pQMep3aSl, C,lI.a~JIHBaIOT 

, II00000HOCRhlJt ropij30HT.• 0popblBaSlCb HanoaevXil9C'l'bj ,~O.1l.a6blCTpo 
'aa)tep3'aer. o(jpa~ySl JI~JleAb. 3JP11oA' H,a-,lI.MeJ.l3JIOTflhle jOA~npoMep3a

• ,.ir". ~2!-dJ!'.80 ;;ItJlH ··n6JIH,ocTbJd.····~Q~OCTb .,'BO.u.oHocHoro r,OpH30HTa. 
. t1euMfre BJlH :c®reeTct0YeT,·t.:tOlU;Roorlt: '-AejlTCJlbKOrO' ,CJIOSI. Ha.n;Mep.', 
~l'I!J;Ie ~'HI~p:alqJ' H:e~a,tiil~lbRY,1O ~b B BO,ll.OcHa6>KeHHH.OH~ 
*<;j'(0J1'baYIOTcSI,itt·lt,l~r6· .B~tm~ nepHo.u. BpeMe~H ,lI.JISI MecTHhlxHy>K4, . (BOA~Ha6>KeHHe'.llepeaeH.b; ncceaaoa, MeJIKlIX npOMhlillJlelnlhlX npe,ll.-' 

. 1'. . DpHsn:HH) . .' . ", '7 ," , " - -' " , ,', 

~Me~Mep3A()TH.ble 80abl 33.JIera1OT 's Mep3JIOTHOMCJIO~nopo,n: B BH
Ii" .,lte' JHIH3, naacros HJUlnpHypolleHNK rpeinaaax; 06Jia,ll.alOT FianOpOM 

• I'IPH-BCKP\>lTlfH HHOt.u.a ¢oHTaHHpyIoT. BblCOTa BIil6poca Bo.u.SlHore 
tToJIt;a ,1(ocTlu,eT 15 M. Ce30HHbfe )fOJIe6aHHH 1feMnepilTyp ItHKaKOro :.. 
B./IHSlHHSI aa 3TOT ,THn BO,ll.hI"He OK33b1B 3. lOT.,TaK K3.K OHII .pacnonara
~¢SI 13 MepaJfO'fHOM CJIoe nopon, rexneparypa HX HaH60~e -HH3KaSl•. 
.lJ,JUI'npecHDlx BO,ll oaa 6JlH3Ka K 9., .ll.JISI· MlfHepaJIH30B8HHhlX - HHiKe 

_ . IfYJIlI; nnorna )].0 -36°G (nepecxaaaereaaae ,BO,n:hI). KaK OTMe"lae'l 
,- ., . '·H. 11. ,TOJICTHXHH, TaKHe BWW,O~TaIoTCSI B ~H,n:KOM COCTOHHlfH 6JIaro

. 'Jl31>f1' BN~OKoHKJ>HueHTpauH,H' cOJ!eft. HaJIHlI~eH UllpKYJI1n.lHH B no
,pOAax,	 nepeO~Jla>K.z(eHHblX BO)].MQrYT. CJIY:lKHTb g,lf.uofl !i3 npHlIHH npo-. -. 

Mepaa!flfSl 3lI'HX nopo)].. .. .'" - ,,- '. 

, flOaMe'pa.llOTHbte 80abl3a,lleralOT HH)Kel:omllH MHOrOJICTHeH ~ep
8JIOTbI, .aa rJryoH.He 9T HeCKOJIb~X xerpoa "a iore JJ.Oi 600 M, tra -ceae" 
p,e. OHH ManOOTJIH'Ia.IQ.TC1f 0'1nOA3e~lfblx' eo,ll;,'pacnpocrpaaeanux BHe . 
3OHb!: MHOrQJIeTHeA~epaJIOThI.nHTaH~ HX ~YllleCTBJISleTCII :330 clIe:r 
IIH¢HJIbTpaUHH'Ua,ll.Mepa.nqTuwx HMe>KM-ep3JIOTHbfl" BM: 06JIaCTblO 
pasrpysxa 'nOAMep3JIOTHblX BOn 'CJIy~ar:p3epa, pycxa l?eK. MHHepaJIH~ 
33UHlI BO,n: HegHa'lHTeJI~HaH, HO BCTpeqalOl'CSI H, BhtCOKOMHHepaJIH3o
BaHHhle BO)J.hl C KOHueHTpaUHeA CllJI~i!A() 190 fIJI. TeMnepaTypa IiX 
Ka K0!lTaKTe C Mep3JIOTOH OT -2,l1.o -- IOoe. TaKHe BO.!l.b1 06Hapy>Ke
BhI· Ha"ApKTlfllecKHx ocrpoBax. TIO)(MepaJIOTHble BQ,n:hI 6na.ro,ll.apSl H!t

, ......-IfOpy,,lI.OB-OJIbHO y~TOHlIHBOMY pe>KHMy H BhlCOKHM 3.ana'caM H8HOOJIee 
- ~JIarOnplfRTHhI AJISI 3KCnJIyaTaUHH. - . 

_. ' Oo,n:aeMHhle BO,n:hI o.6JIaCTH 'MHOrOJIeTHeH Mep3JIO~ oTmillaloTcH 
)IaJIoil no,n:~H>KHOCTblO H cAa60 YllacTBYIOT B xpyft>Bopore BO,n:hI B Ilpil~ , 
pOJJ.e. B HcKonaeMhlx JIbiJ.ax BCTpe1l81OTcSI liaxO,/lKH XOpOlltO coxpaHHB- • 
mHXCSI Tyllt MaMOHTOB H. ,lI.pyrHX >KHBOTHJilX. }KHBIIIHX B He,n:aJIeKOM 
reoJIorH'IecKoM npOlltJIOM. 

• YCJIOBHSI MHOrOJIeTHe~ Mep~JIOT.li' C,lI.ep>KHBalOT rexn OCBGeHHSI npn

PO,n:HhlX 60raTcTB CH6HPH H ,Ua~bHero BOCTOKa. OCHOBHOil nOMexoA
 
SlBJISlIOTCSI taJIjiKH' H HaJIe,n:H. Bhl3h1Ba101llHe paapymeaae HlOKeHepHhlX
 
coopyaceaaa. B uameA crpaae y.n;eJlSleTCSI orpOMHoeBHHMaH~e, aonpo-.
 
caM HH>KeHepHOro CTpOHTeJlbCTBa B YCJIOBHSlX MHOrOJIeTHeH. Mep3JIOTH.
 

• YiK'e	 ceasac pemeau np06JIeMbI crponreascraa MOlllHblxni,n:p03JIeK-. 
TpocTaHlUfH (Bparcxas, YCTb-l1JIHMIlKaSl H np.), 'CTpoHTeJIbCTBa ropo- / 
,lI.OB C MHOr03Ta>KHhlMH 3iJ.aHHSlMH (HOPHJIbCK). Peinaiorca sonpoca 
CTPOHTeJIbCTBa aBTOM06HJIbHbIX H >KeJIe3HhlX ,n:Qpor. , 

Pa3pywHTeJlbHaB paooTa nOA3eMHWX BOA. Ilonaexnsre sonsr DhlnOJI
HSIIOT onpeneneanyio reoJIOrHlIeCKYIO paoory. OHR paCTBOpSlI9T ropaue 
noponu, 1l0,ll.MElBalOT CKJIOHhI, nepenocsr pacrsopenaue aeutecrsa H] 
O,ll.HHX YllaCTKOB aeM_HOH xopu B Jt.pyrJie H OTJIaraJOT...HX'iJlDOpaX H ny
CTOTax .ropaax nopoa, HaH60JIee pacnpocrpaaena xapcrosue If'''Cy¢~ 
¢03HOHHble npouecca, - , , 

K a'p c r. ,CJIOBO CKaPCT» aaHMCTB-OBaHO OT Ha3BaHHSI H3BeCTHSlKo
, aoro nJIaTO Kapcr, pacnonosceasoro aa 6epery A.!I.pHaTHlIeCKoro MOPli
 
B cesepo-aanannoa lIaCTH IOroCJI3BHH. KapCTOBbIe, npoueccu pa3BH- .
 
.BaIOTCSI B paCTBOphMbIX ropnux nopoaax (KaMeJ'IHaSl. COJIb. H3BeCTHSI

KH,,n:OJIOMHTbI, rune, MeJl') H CBSl33HhI CXHMHlIeCKHM I1X paCTBop@HH

eM. Bvnponecce pacrsopeaas B noponax otipaayiorcs pa3JIHtIHOH¢OP


MhI nycrorsr, noaynasmae Ha3BaHHe «apcroeus. Baaronpaarcrayior
 
paaB-HTHIO xapcra rpeuiaaoaarocranopon, nOHH)KeHHSI B peJJi.e¢e'Me

CTHoeTH, 60JIblltOe KOJIHlIeCTBO aTMoc¢epHhlXOC'a,n:KOB. CKOpOCTb .pac

TBOpe.HHH 3aBHCHT HrOT MwepaJIH3aUliH' BO)U>I, ee rexneparypu. Ilpec

Hble lfO,n:bI 06JIa,it.a1OT MeHbineil pacrsopmouref cnoc06HOCTbIO, '{eM B~
 
,lI.bl MifHepaJIH30BaHt:lHe. B XHMHlIeCKH: 'l(HCTOH aone pacrsopsercs lice

ro : 11,5 Mr IJI yrJIeI<HCJIoro KaJIbUHSI, ,npH conepzcaaaa ~B BO,n:8X'
 
2, 4 Mr IJI CO2 pacrnopsercn 102 Mr IJI. UpH 25 Mr IJI yrJICKHCJIOrO KaJIh

~HSI ....... 227 ut]JI CO2. TIo Mepe p3;CTBopeHHSI nopon TpelllH-ItbI pacms

PSlIOTCSI; B' MaCCHBax nopon B03HHKalOT nycrorx, 'a aa nOBepX-HOCTH
 

. 3eMJIHnOSlB~SlIOTCSl pa3JIHlIHOK ¢OPMhI nOHH>KeHHSI. '~ ,
 
Paanasasor xapcr .Ha3eMHblU, WIH OTKPblTblt1; H xapcr nOOaeMHbtl;;'
 

.. > "JIH 3a~pblTblt1 (pHC; 53). B 06pagOBaHHH aaaexaoro xapcra npHHH
,MalOT Yll30CTHe KaK nonaexaae, TaK H nOJ3ep~HOCTHhle BO,ll.hI. Ilon BJIHSI
, HHeM paaaaaaannero a BblllleJIallHBalOlllero' ,n:eH<;TBHH nOBepX~OCTHhlX,' 
son aa nOBepXHOCTH 06pa3YJOTCSI KaHaBli HJIH QOP03,l1.hI, pasneaenaae 
rpe6HSlMH. TIoHH>KeHH'sI Me)J{Jt.y rpe6HSlMH Ha3b1Baio'rcSi «appaxu, H!C 
r JIy.6Hl:la OT HeCKOJIbKHX caHTHMeTpoBJt.o 2 M, a HHor,n:a H60JIee. TIp. 

, pa3pa60TKe TpelllHH Ha rJIy6HKy BO.n.hI o6pa3ylOT B nopo.!l.ax KOJIbUe

BOro celleHHSI KOJIO,ll.Ubl, 'HJIH nOHopbl, .norJIOlllalOlllHe BO,ll.y H OTBO,n:SI

lllHeee B rJIy6HHy KapCTOB-OrO'MaccHBa. TIOHOphl C)hlBalOT BepnlKaJlb

HhlMH, If HaKJIOHHblMH. Co BpeMeHeM pO,ll.a pacmHpSleT Y nOBepxHocT~
 
BblXOJJ.Hoe oTBepcTHe nOHopa H npeBpalllaeT ero B KapcT08ylO 80pOH

Ky. KapCTOBhle BOpOHKH- HaH60JIee pacnpocrpaHeHHble q>OpMhI Kap

CTOBOro pe.lbe¢~, HX ,lI.HaMeTp KO.iIe6JIeTCH OT ,n:OJIeH MeTpa ,n:o 50 II
 
(pe,ll.KO',lI.O 300 M), rJIy6HHa OT e,n:lfHHU ,lI.O 15-20 M. Ha 3aKapcToBau

HOH nJIoruaJt.H Ha 1 KMz nOBepxHocTH HHOr,ll.a npHxo.n;HTCSI ,n:o 8.0 Kap-

CTOBblX BOpOHOK H 6oJIee. '
 

~ 
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rIoBepxHOCTHbIe BOAbIHaMbIBaIOT B KapCTOBbIe iflyCTOTLI neOOK,
 
rJIHHy H nOCTeneHHO aanOJIHHIOT HMH KOJIbueBOH KaHaJI. Ha xecre
 Hp;feeT MeCTO H MeXaHHtIeCKHii pasxsra ropxax nopo,ll.· OHH: HMeIOT 
KapCTOBbIX' -BOpOHOK co apeaeaex MoryT OOpaaOB8TbCH KapCTOBwe BHA XO,ll;OB lf~lf TyHHeJIeii, TO cyJKaIOuiHXCH AO ysxax pacrn.eJIHH,TO 
osepa. MHOr01JHCJIeHHble xapcroaue nOHH)KeHHH, CJIHBaHCb MeJKAY CO paClliHpSlIOrn.HXCSI ,/1<0 npOCTopHLlX aaJIOB.
 
60H, 96paayIOT xpynaue H AOBOJlbHO rJIy60KHe xapcroaue KOTJIOBH B xecrax pacunrpeaan nemep BOAOTOKlf nepenxo 'o6pa3YIOT non

. BbI, HaablBaeMblenOllbJlMiU. ilOJIbH aaH~MaIOT AeCHTKH H COTHH .xsan 'aeMHLle osepa, ,llJIlfHa KOropLlX MOJKeT AOCTHra'Tb 200 M If 60JIee• 
paraux KHJIOMerpOB. Ilnomans xpynaeamero as HHX 379 KM2 (JIH B Kpacaoa netnepe B KpblMY AJIHHa oaep B nonsexaux 3aJIaX 100
B,aHbCKO nOJIbe.'B IOrocJIaBHH). 150M. B 3TOii JKe netnepe HMeIOTCH BOAonaAbI BblCOroii .D;O 15 M. 

~~~.~~.::r-,
~

~1rf)(t\.rs1-
1 ,I ~ . 

",J~ 
Jr , ,~\[ I lib
Villi ..

4

';, ~;:~: ;9~(::: :}
~ ~~S1 _ -
.~/

- ~"::':':'P"'. c!:21~5 ~, ,~ 
"'C ~ . ;" ·-··':·::-':>.\~r

-;;..0 

! ' 
PHC. 53. Cxe.MaTH'leCKOe H3o{ipa>KeHHe "'OpM xapcra: 

I - Kappbl, 2 - nOHOp, 3 - KapCTOB811 BopoHKa, 4 - /CapcToBali nOJlOCTb. 5 - nem.epa 

• 
lloiJseMHbl(l KapCT HBJIHeTCH npO,u:OJIJKeHHeM HaSeMHOTO. HHJKHHH' 

rpaHHua era pacnpocrpaHeHHH OTIpe~eJIHeTCH 8 6OOJIIOTHOHv' OTMeTKOHu 

MeCTa BblX;'oAa nonseanux BOA aa nOBepXHOCTb. rJIy6HHa pacnpocrpa
HeHHH nonsexaoro xapcra na paBHHHaX~O'CTHraeT AeCHTKOB MeTpOB,. 
B ropaux pajronax - COTeH H rsrcas MerpOB. K 'cI>op.MaM nonsevaoro 
xapcra OTHOCHTCH. xapcronae TIOJIOCTH I:f xapcrosue neutepsr, Kapcro- . 
eue nOIlOCTU - HenpaBlJJIbHOH cl>OPMbI nycroru, oopaayioutaeca B pe

. aynsrare nonsexaoro Bblrn.eJIatIHBaHHH: JIerKOpaCTBopHMblX nopon. 
B· ryKOBCKOM H Illaxraacxox paaoaax )loH6acc~ rOpHblMH: ssrpa
t50TKaMij 6b1JIH BCKpblTbI IIOAaeMHble nycroru BblCOTQii ,/1<0 6 M, mapa
Hoii 9---'30 M, ,llJIHHOH --AeCHTKH xerpos. KPOBJIj{ 'KapCTOBOH: TIOJIOCTlf 
·MOJKeT 06pylliHTbCH,H .rorna aa nOBepXHOCTH 3eMJIH oopasyerca npo
BaJIbHaH soponxa. B HJQJIe ] 972 r. nocpenane nepeaaa PaCCTplfrHHO 
BJIa,llHMHpCKOii o6JIacT1I otipasoaanacs npOBaJIbHaH sopoaxa, B KO
TOpyIO onycTHJICH no caxoa xpsnna oAH03TaJKHbIii )tOM. Ha yxacrxe 
npoaana' 6YPOBblM~ CKBaJKHHaMH 6b1JIH BCKPblTbI naa 3TaJKaKapCTO- .' 
-aax noaocrea, aanOJIHeHHblX 06JIOMKaMI1: H3BeCTHHKa H ranca: Ilo
Ao6HblM 06pa30M BoaHHK npOBaJI aa rope. MalliyK B paaoae ITHTH
ropcxa, . 

HaH60JIee pacnpocrpaaeanof tPOpMOH nonsexaoro. KapCTa\HBJlSlIOT
CH sapctoeue neuiepu>- CJIOJKHOnepenJIeTaIOrn.HecSl tIyCTOTbl JIHHeAHO 
BblTHHyTOA' cl>OpMbI. B HX 06paaOBaHHH npHHlfMaIOT ysacrxe KapCTO-' 
sue BOAbI H ncaaexnae perea. B neurepax HapHAY C pacrsopeaaea 
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·PHC. 54. CTaJIaKTHTbI H CT3JIarMHTbI (no M. «1>. HBaKQBOii, 1974) . 
\, 

Cauoe xpynaoe B CCCP nOAaeMHOe oaepo paCnOJIOJKeHO B KYHryp
CRoii neuiepe (YpaJI). ilJIorn.a,Ab ero 1300 M 2. ilpOTSlJKeHHOCTb ne
urep - AecHTKH H COTHH KHJIOMeTpoB,. rJIy6HHa -,.no ThICHtIH MeTpoB. 
H 60JIee. HaH60JIee AJIHHHOH CtIHTaeTCH MaMoHToBa neurepa (CiliA), 
ee npOTHJKeHHOCTb 252,5 KM, B CCCP caM8H AJIHHHaH ODTHMHCTHtIe
CKaSl neuiepa HaYKpaHHe -109,3 KM. CaMaH rJIy60KaH neiirepa Bep
JKe (ct>paHUHSI) -1171 M..B CCCP HaH60JIee rJIy6oKoH C'IHTaeTCH 
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nemcpaKltJICH B Y36e1<HCraHe, ee rJIy6HHa 1030 M.' Ilemepu naoraa 
oopaayior..HeCKOJIbKO :lTa:>KeH. Bonsuioe KOJIH1JeCTBO nemep BblSlBJIeHO 
B CIllA -r-e- OKOJIO 11 rsrc., BYlTaJIHH - 8379, IOrocJIaBHH - 5300. 

I ' 'Ilonaexaae: BO,n~, npoaaxaa Bnemepbl, crexajor no HX' CTeHKaM. 
Co,nep)KamHeCSI, B_HH~ MHHepaJIbHl:ile Bew.ecTBanpH ncnapeaan BO,nbl· 
XpHCTaJIJIH3YIOTCSI; 06pa3y51 HaT~1JHble epoPMbI KaJIbUHTa, ranca, raJIH
Ta. HaTe1JHble lPoPMbI' HMeIOT BH.]. cocynex, n01JKOBH,nHblx, 06pa30Ba
HHH, KOJIOHH, 6axpoMblH T. ,n. HaH60JI~e paCl1pOCTpaHeHHblMH H3 HHX 
JlBJISIIOTCSI CTaAa/CTUTbl H CTaAaZMUTbt (pHC. '54). CtaJIaKTHT- MHHe.~ 
paasaoe HaTe1JHoe· o6pa30BaHHe; B BH)le COCyJIbKHHapaCTaIOriJ.ee Ha 

. nOTOJH<aX nenrepu csepxy BHH~. CTaj}arMHT :........~HaTeI{HOe 06pa30BaHHe, 
B03HHKalOmeeHa,nHe neiuep npa acnapeaan xarraiomea caepxy MH
HepaJiH30BaHHoH ao,nbl. HaT~qHhJ:e.MHHepaJIbHbl:e o~pa30BaHHSI neuiep 
COCTOSIT H3 MHHepaJIo.B, CJIaraI6mHX oKPY:>KaIOw.He rroponu: aparoaara, 
KaJIb.UHTa, ranca, raJIHTa, ,HHor,na JIb,na. 

,. HaTe1JHbIe OOpa30BaHHSI H3 JIb,n? BCTpellaIOTC51 B nemepax, pacno
, JIO:>KeHHblX B06JIaCTH MHOfOJIeTHeHMep3JIOTbl, rne oxpyacaiourae no

po,nblHMeIOT rexnegarypy HH:>Ke O°C. rIpHMepoM TaKOH nemepa ,MO
)KeT CJIy>I<HTb KyHrypcKaSl,nemepa aa YpaJIe (puc. 55). 
" C y <p <p 0 3 H SI. Tlpouecc Bblm~JIa1JHBaHHH~bJIeH(XJIOpH,nRhJ:X, xap
60HaTHbIX anp.) H3n01JBbfH BbIMhIBaHliSi H3 ropnux nopon fJIHHHCTbIX 

,lJaCTHU H: ronxonecxaaoro MaTepHaJIa, conpoBo:>K,naiomHHCH oopa30Ba
HHeM npOBaOOB, Ha3bIBaeTcSI,cytjJtjJ03ueu (JIa'P:: suffoslo'-:' no,nKanbl
BaHHe). B pe3YJIbTaTe BblMblBaHH.SlMorYTB03HHKHYTb BOPOHKQo6pa3
lJbIe nOHH.:>KeHHSI peJIbe<pa:........ cytjJtjJ03UOHftbul /CapCT. CytP<P03HSI aKTHB-, 
HO npOSlBJISIeTCH B nepaon BbIna,neHHSI ,no.>K,nen B xecrax, rne 60JIblllag 
CKOpOCtb <pHJIbTpaUHI'I' BOP. corrposoacnaerca JTftCTROpeHHeMMHHepa-
JIOB. .lJ.e!iCTBySi aa neC1JaHHKH C JIeq<opaCTBOpHMhIM ..u,eMeHTOM, noa

, aeMHble BO,nbl BHa1JaJIe BbIHOCSIT uexear, a 33TeM' &lexaHH'lJeCKiI suao
C!lT 06JIOMKIi. Ilonaexnue BO,nbl BJIHfllOT aa <pH3H1JeCKHe. caoacraa pux-. 
'JI~X nopon. TJil!HbI paaoyxaior uYBeJIH1JHBaIOTCSI B, 06'beMe, TOHKHe 
necxa npa Bo,noHacblmeHHH npeBpaI.U.aIOTCSI B nAblByHbt. flJIblByHbI 
06JIa,naIOT ~I'>1COKOH TeKy1JeCTbIO, nosroxy OHH C03,naIOT Tpy,nHOCTH 
npa 6ypeHKH CKBa:>KHH H npoxonxe ropHblxBblpa60TOK,Bbl3brBaIOT HX 

.saronaeaae. ECJIH nJIblByH yXO,nHT B rpeuuraa, aa ero MeCTe B03HlfKa
JOT nycToTbI, CJIe,nOBaTeJI~HO,' C03)l.aIOTCSI 'yCJIOBHSI ,nJISI npocanxa, 

On 0 JI :3 H H., Orpaa H, cMew.eHHe B,nOJIb xpyrux CKJIOHOB 3Ha1JH
reasnux Macc TOpHbIX nopon non BJIHSll;:lHeM CHJIbI TSI}KeCTH aaaana
IOTCH onOA3HRMU. flpH1JHHaMH OnOJI~HeH: MoryT6hITb H36b1TC)1JHOe 
yBJIaJKHeHHe ropnux nopon ,nO:>K,neBblMH HJIH TaJIhIMII sonaxa, nOJ.M.blB 
6epera MOp'CKHM npH60eM, rexaorenaaa ,neSITeJIbHOCTb qeJIOB~a. 
, CrpOHTeJIbCTBO 'BOnH3H' CKJIOHOB HH:>KeHepHO-TeXHH1JeCKHX coopy
~eHHH YTSI:>KeJISIeT CKJIOHhI H cnocoticrayer HX onOJIj8HHIO. Bolla, npo
JlHKaSi B ropnue noponu, aepenso H3Me!:lSleT crpyicrypy rpyaros, cno- , 
ro6cTByeT YMeHbllIeHHIO CHJIbI CI;J.enJIeHHSI Me:>K,ny,'1JaCTHuaMH. .~TO' 

. TaK:>Ke MO:>KeT' npasecta K aapymeaaio paBHOBeCHSI 3aJIeraHHSI nopon. 
C)lBPraIOitp:le yCHJIHSI, npeonoaeaas eonpOTHBJIeHHe CHJI' CUenJIeHlISI, 
npaaonar MaCCHBB ,ABH:>KiHHe. SlBHblMH npH3HaKaMH naxana ,06pa30
BaHH~ OnOJI3ASI HBJIHlOTCfI, TfJemHHbI B,nOJIb CKJIOHo.B, HCKpHBJ.!eHHe ne
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pesses (<<~t.Sllfbll'i: aec») . .lJ.BH>I<eHHe OlIOJI3HeH YGKO~SlIQT TOJI'lKH, B03--
HHKaIOmHe npa ,nBHJKeHHH noeaaos, B3PblB.bI H' Oc06eHHO, aeMJIeTp.
ceHHSI., .,
, CKOPOCTb\uepeMemeHHH .nopo,n MO:>KeT-' 6b1Tb pa3JIMIlHOA. 'MuorA" 
OnOJI3al6I.U.8H ,Macea nopon cnonaaer- MeeHuaAHi ,H,naR<e r9J.8MH,' 
a HHOrJ1a cxemeaae npoacxonar B reneaae jleCKOJIbKHX 1JacOB HJIII 
MHHyT•.-nblCTpoe CMeI.U.eHHe OUOJI3HeH: He(),nHOKpaTHO Ha6JIIO,naJIOCb Ha. 
geperax BOJIrH H qeplforo MOp51., B p aAOlie Bonrorp ana B 1941 f. 

.OnOJI3eHb MaccoH _B' 150 ThlC.' M3 nepeMeCTIlJIC51'B BOJIry B reseaae 
3(J~40 MHH. 

" PRe. 55. Cxeua KYHrypcKoA nemepbl: 
J -'xapcToBhle BOPOHKR. 2 - xapcroaas neutepa, 3 - pexa, 4 - o6.nacTb llHTaltHH pexH xl!lJcn

, , BhlMR BOAaMB 

OnOJI3111YIO xaccy nopoa Ha3b1aaIDT. OnOA3HeBblM, Ti?AOM (PHC. 56). 

" 

, 

nOBepXHOCTI> CKOJIb>K,fHHSI- nAOC~OCTblO CKOAb:JICeHUJl.. ](PYTH3'H'a IIJID
CKOCTH CKOJIb:>KeHlfH 6b1BaeT no 45° H 60JIee (y no,nBo,nHblX1>nOJI3Hei 
5° H 6oJIee): Bepxaaaxacrs 'OnOJI3HeBOro TeJIa ~ZOltOBaAmOA3HJl.) of:)- , 
paurena K CKJIOHy, OHa OKa.H'IHBaeTcH onOA3He80U cTyneHbIO. HHlKHHl 
'1aCTb, otipauteaaaa K nO)J.HO:>KHIOCKJIOHa, Ha3b1BaeTCSI 5l3hIKOM onOJI3
USI. J1JI0cKocTeH CKOJIb:>KeHHSI MOJKel' 6hITb HeCKOJIhKP,'n03TOMY pas
,JIH1JaIOT OnOJI3HH OOHOJl.pycHbte (onaa nJIOCKOCTb CKOJIb:>KeHHSI)' If MHO
ZOJl.pYCHbte (HeCKOJIhKO nJI9CKOCTeH CKOJIb>KeHH51). Ilosepxaocrs CKOJlL

':>KeHHSI 06b1'1HO cosnanaer C nOBepXHOCThlO nonoynopa HJIH HH:>KHeA 
rpaaanes rpennnroaarocra nopon. CMemeHHe rpyara MO:>KeT npOHCXQ
,llHTb 6JIOKaMH (6AO/COtlble On0.43Hul-H,1IH B BH,ne n01'OKOB --;-:- OnAbt8UH. 

nOCJIe,llUHe o6pa3yIOTcSI UpH CHJIbHOM pa3MSlr'leHHH ,nO:>K,neBblMH RJia 
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TaJIblMH BO,naMH nJIaCTHIJHbIX neCIJaHO-rJIHHHCTbIX nopon. MomHOCTb 
onmsaaiomero CJIOH Jie60JIblIlaH -,no 1 M. .' 

OnOJlaHH HaHOCHT 60JIblIlOH Bpe,n.TaK, B 1955 r. B paHOHe. YJIbH
HOBCKa OnOJIaeHb naouiansio I.KM2 aaXBaTHJI HH)KHlOlOqaCTb ropona, 
paapYIIlHJI MHOI'D ,nOMOB, ,nepeBHHHbIH MOCT, pasopaan nMOTHO )KeJIea

·,'f'	 HOH ,noporH. MHoro HenpHHTHocTeH )IOCTaBJIHIOT 'H 4epHoMopcKHe 
OnOJIaHH. B paaone r. GOIJH nepen HaIJaJIOM BeJIHKOH OTeIJeCTBeHHOH 
BOHHbI OnOJI3eHb cMeCTHJI B MOpe COTlIH TbICHIJ Ky6HIJecKHX MeTpOB 
6eperoBhlx nopon, Bnaronaps CBOeBpeMeHHO npHHHTbUd MepaM o.aJIb-· 
HeHlIlee OnOJI3aHHe HX, 6b1JIO npexpauieao. 11HOI'.aa onOJIaHH HMeior 
KaTaCTpo<lmIJeCKHe pasxepu. B 1963 r. B Heanone B pesyasrare 
JIHBHeBbIX ,nO)K,neH npOH301I1eJI onoasens, n9,nMRBIIlHH noacetis TpH ne
peBJIH H nory6HBlIlHH 150 IJeJIOBeIJeCKifX )KHaHe,H. ' 

PHC. 56. OnOJI3eHh MHorolipycHhlH: 
Ql, a2,- OnOJl3HeB~e.TeppaCbI, lJ - nJlOCKOCTH CKOJlb>KeH~" 

<, 

Ha repparopaa CCCR OnOJIaHeBbIe 9:~JIeHHHpagB~TbI na 6eperax 
BOJIrH, QKH, .uoHa, .uHenpa, 4epHoro MOpH H B ,npyrHx pafioaax. 
C OnOJIaHeBbIMH HBJIeHHHMH B aauren crpane Be,neTCH nJIaHOMepHaSI 
60pb6a. HaMopCKHX 6eperax, aanpuxep, CTpOHT

t 
BOJIHOpeabI, cnep

JKHBaIOmHey,napHylO- CHJIy BOJIH, saxnanuaaror KaHaJIbI, OTBo,nHmHe 
.nQ}~,neBbIe BO,nbI, npoaonsr ropnue BbIpa60TKH, nperpaacaaiomae nyrs 
no,naeMHbiM sonaa, CTpOHT 6eper03am!iTHbIe coopyaceaas. ·l1ayQeHHeM 
OnOJIaHeH aaHHMalOTCH cneUHaJIbHbIe cTaHUHH, coa,naBaeMbIe B OnOJI3
neonacasrx paaoaax.	 . I 

Ilepenoc H OTJlO}l{eHHe oca)l.KoB. Ilonseaaue BO,nbI paC1"BopSlIOT Ii 

nepeaocar MlfHepaJIbHOe BemeC!BO as O;:I.HHx·ylfacTKoB aeMHOH: KOpbI 
B npyrae. 4acTb aeruecraa nepeaocarcs BO, BaBeIIleHHoM COCTOHHHH. 
Pacraopu conepxcar coe,nHHeHHH KaJIHH, KaJIbUHH, HaTpHH, MarHHH, 
)Ke.lJeaa, KpeMHHH, Me~H, csaaua, UHHKa H np. 113 paCTBOpOB BbICOKOH 

KOHueHTpaUHH IJaCTb COJleH ssmanaer B ocanox. OHH 3anoJIHHIOT 
nopu, nYCTOTbI, rpeutaau ropuux nopoa. DPH 3aIr6JlHeHHH MHHepaJIb' 
HbIM BemecT-BOM nap UpOHCXO,ltHT ueMeHTaUHH ropaoa nopona, ·B peu 

synsrare neCKH npeapautaiorcs B necsaaaxa, raJI&Ka-B KOHrJIOMep,aT, 
m.e6eHb - 8 6peKIJHIO. UeMeHTHpylOmHMH' semecrsaaa IJaIAe RBJIHIOT
CH KaJIbUHT, ranc, rJIHHHCTble MHHepaJIbI. . , , 

PaCTBopbI, aecymae coenaaenaa JKeJle3a HJIH KpeMHHSlj auaaaaor 
O)KeJleaHeHHe HJlIIOKpeMHeHHe nopon, Q)KeJIeaHeHHIO H .OKpeMHeHHIO 
qame noaaepraiorcs BbICOKonopHCTbIe nopona (1l3BeCTHHKH H np.). 
TIPH 9TOM CBOHCTBa nepeoaanansaos nopona MeHHIOTCH. DPH O)KeJIea
HeHHM: HaMeHH~TCH OKpaCKa (noponsr npaooperaior ·)KeJITblH HJIH 6y
PbIH' OTTeHOK)~ npn oxaapueaaana noaauraerca TBep.u.OCTb. 

B npouecce ueuearauaa <j>opMnpylOTcH MeCTOpOJK,nellHH TaKHX no
JIeaHbIX HCKonaeMbIX, KaK JKeJIeao, xapraaeu, Me,nb~. ypaa, pa,nHH H np, 
DPH 3anOJIHeHHH MHHepaJIbHbIM BemecTBOM rpeunnr oopaayrorca He
oO.ffbIIlOH MomHOCTH 1<aJIbUHTOBbIe, rarrcosue :lKHJIKH H )KHJIbHbIe TeJIa. 
BbICOKOMHHepaJIH30BaHHbIe .pacraopu B MectaxBb~xo,na aa ,nHeBHyIO 
nOBepX_HOCTb OTKJla,nbIBaIOT pa3JIHIJHbIe MHHepaJIbHbIe COe,nHHeHHH. Ha 
Kaaxase, aanpaaep ytJIeKHCJIbIe BO,nbI, CTeJ{aHnO CKaJIbHbIM nopo

. ,naM, ornararor aa HI1X nopHCTbIHKaJIbUHT. 3aTBep,neBaH, OH'ofipaayer 
CBeTJIO- HJIM: )KeJITOB&TO-CepOI'O uBeTa .nopo~ - TpaBepTHI:I, HJill H3.
BeCTKOBbIH Ty<j>. TpaBepTHH OTJIH'laeTCH BbIeOKOH npOIJf{OCTblO H JI~r
KOCTbIO. OH HCnOJIbayeTCH 'B xasecrse CTpOHTeJIbHoro HJIH nexoparaa
noro KaMHH. 

reOJlOrHlJeCKHe Pe3YJIbTaTbi H HapO)l.HOX03HHCTBeHHOe aHa,lIeHHenoJl,
3eMHblX 80)1.. <llO,ll3eMHble BO;:I.bI npHHH'M,am mHpOKDe YIJac11He B nepe
,pacnpe,neJIeHHH aetuecraa 3e?{HOH .KOpbI. Oc06eHHo BeJI~Ka B ~TOM 
POJIb HH<j>MJIbTPaUHoHHbIX' BO;ZI:. C 'HX noaoumo pacrsopenaoe B nopo
.nax MHHepaJlbHo-e aetnecrso nepenocarcs H3 O,B;HHX yqaCTKOB aeMHoH,' 
KOpbI B .npyrue. B Mec:raxBhImeJIaIJHBaHHH H BbIMbIBaH'HH B noponax 
OCTalOTCH nycrorsr, B'03HHKaIOT npOBaJIbI, H3M~HHeTCHpeJIbe<j> MeeTHO
CTH. Ha nYTH ~BH)KeilHH MHHepaJIbHbIX pacreopoa jrjter uexearauaa 
ropusrx nopon, H3MeHHIOTCH' HX <j>HaH'IeCKHe CBOHCTBa (nponcxonur 
O)KeJIe3HeHHe, oxaapueaaaae H np.), 06pa3ylOTcH MeCTOp0)K.!teHlIH 
nOJIe3HbIX acxonaexux. TaK 06paaOBaJIHCb aexoropue BH,nbI neCIJaHH" 
KOB H KOHrJIOMepaTOB, HeKOTOpbI~ MeCTOpO)K,neHHH JKeJIe3a (Aaana
escxoe, Cpe,nHHH YpaJI), Me)J.HCTbIX neCIJaHHJ<oB (Ilpaypam,e, CCCP; 
BOJIHBHH),ypaHa (IIlTaT Konopano, CiliA) H np, 

MHHepaJIH3aUHH nonseaaux BO,lJ, npOHcxO,!I.HT JlHlIlb B rexpaito
aax, rne pacnpocrpaaenu pacrsopaxae nopoau. Cpena rpynaopac
'rBOpHMbIX nopon nonaeuasre BO,nbI oCTalOTCH npecauaa HJIH xaaepa
JlH3ylOTCH B He3HaIJHTeJIbHOH :CTeneHH. DPH HaKOnJIeHHH npecnsrx BO,J: 
,B nopacrux noponax 06pa3ylOTcH MecTOp0)K,neHHH nHTbeBbIX BO,n. ' 

Ilonsexasre BO,nbI HMelOT orpoxaoe aaponnoxoaaacraeaaoe 3HaIJe
HHe. .uocTaTOIJHO cxaaars, "ITO nOIJTH 2/ 3 scex BO,lJ;OX03HHCTBeHHbIX Hy)K,n 

, B CeJlliCKOM XO:lHHCTBe nOKpbIBaeTCH aa HX CIJeT. Oco6eHHO BeJIHKa 
POJIb nonsexaax B'O,n B cHa6)KeHHH Ha-ceJIeHHH sexaoro mapa narse
BOH B(1,lI.OH H y,n.OBJleTBopeHHH pa3JIHIJHOrO pona 6bITOijbIX Hy)K,n JIIO
,neii., 3HaIJHTeJI~HaH IJaCTb BO,nbI HCnOJIb3yeTcH B npOMbIIIlJIeHHOCTlI. 
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Jl.JUI BQCCTaHOBJIeHHH H yKpenJIeHHSI 3,ll0POBIffl JIIO,lI.eH) WHJ)OKO,' npa- . 
5leHSlIOTCSI MHHepaJlbHhlenO,ll.3eMHbleBO,ll.bI,' 66JIa,ll.aIOW;He 6aJIbHeOJIO

,rWleCK)lMH (JIeqe6HblMH) csoacraaaa. Ha (Sa3e JIeqeOHblX CepOBO,ll.O,-, 
poJUiblX,MeTaHOBblX, yrJIeKHCJIblXH' panoaosux )JO,n ,lI.eiiCTBYIOT' KY

\.' popra BKpblMY, Kapnarax, B npHOaJlTH;<e, aa KaBKa3e~ B 3ana,ll.HOH 
·-t CH6upH, aa Kaxsarxe H npyrax paiiOHaX COBeTCKOrO COI03a. He

Ma~Oe 3HaqeHHe BHapO,ll.HOM X03S1ACTBf HMeIOT T~aJIbHble BO,ll.bI, 
'CJIy>KaW;He- HCTO'cJHHKOM TeUJIOBOH.3HeprHH. Tepxaasaae BO,ll.bI HC'" 

;. nOJIb3YIOTCH .n./IH oronJIeHHSI rOp0,ll.oB,JKaMqaTKa, 3anaJl,HaH CH6Hpb, 
,UaJIbHHK BOCTOK), B TenJIHIJ.aX. Ha 6a3e MeCTOpO)K,lI.eHHii repaaasaax 

s, BO.D. CTPOHTCH reorepxanecxxe 3)leKTpOCTaHIJ.HH. -TaKH~ 3JIeKtp~TaH-
. IJ.HH pa60TaIOT na Kaxxarxe (CCCP),BJtcJIaH,lI.HH, I1TaJIHH.-


Pacxon UO)l.3eMHblX BO,lI. nOCTOSlHHO pacrer. qpe~MepHaSl sxcnnya- .' 
raIJ.HSI. nO,ll.3eMHblX BO.u: npHBO,ll.HT K IQC HCTOW;€HHIO. B uenax npeno r:' 
spameaaa HCT0lIJ.eHHSI nonsexasrx BO,ll.·B GoB~TCKOM COI03e anexaepe 
1970. r. npHHSlT 3aKOH .«OCHOBbI BOll.HOrO 3aKOHo.naTeJ1bCTBa COI03a 
GCP»:. BOJIee nO,ll.pOOHO sonpocu oxpaau nO,ll.3eMHbIX son paccxa
TPHB8IOTCSI B, nOClIe,ll.Heii raase nacroantero xypca. 

O,ll.HOBpeMeHHo c nOJ!O>KHTeJIbHOiipoJIbIO B' >KH3HH JIIO,lI.eH iionsex
HbleBO,ll.bI Bbl3b1BaIOT H otjmIJ.aTeJIbHble HBJIeHHlI. K 'HX qHC,JIy OTHO
CSlTCSI xapcr, q.rep«P03HSI, ononaaa. OHH C03,l1.aIOT yrposy o6pyweHHH' 
)J{HJIblX 3,l1.aHHH, 'OpoMblWJIeHHblX ,coopy>KeHHH, .mocceamsx H >KeJIe3
HblX nopor, B CBR3H :C. ~nHM. B pasonax crpoarenscraanpenycxarpa
BaeTCSI nposeneaae nnareasmsx HH>KeHepHo-reOJIOfHlfeC.KHX H3blCKa
IIHH no BblSls.ne.HHIO nO,ll.3e'MHOf'O xapcra. B "M&TaX, onacnux C TOqKH . 
HpeHHS o6pa30BaHHSI OnOJI3HeH~ npOBO,ll.HTCSI KOMnJIeKC MepOnpHSlTtfii, 
HaHJ>aBJIeH~"blx na YKyenJIefHle CKJIOHOB. 

, I Tn.aaa XVI 

rEonorH4ECKA51, AE"ie.nbHOCTb l1EAHHKOB' 

JI e n HHK a - no orpoxaae MaCCbI npapon.roro ,lI.BH>Kyw;erocH 
JIb',lI.a, oopasyioumeca B npouecce HaKOnJIeHHSI H nocaenyiourero npe

. o6pa30llaHHSI TBep,ll.blXaTMoc<pePHbIX oCa,lI.KOB. 'JIe,ll.HHKH aanaxaior 
11% (16,2 MJIH. KM2) , nOBepxHo<;THcywH; 98,5% 9TOH nJIOW;a,lI.H npn
XO,ll.H'ICSI aa JIe,ll.H"HKH AHTapKTH,lI.bI, rpeHJIaH,lI.HH H OCTpOBOB Cesepaoro 
JI~,lI.OBHTOro oxeaaa, H TOJIbKO 1,5% ocraerca na ,lI.OJIIO ropaax H 
6JIH3KHX K HHM no reorpatpanecxcxy nOJIO>KeHHIO JIe,lI.HHKOB:· HayK3" 
H3yqaIOW;aSl JIe,ll.HHKH, Ha3b1BaeTCSI ZARI{UOAOZUeu (JIaT. glacies - aen). 
rJISlIJ.HOJIqrHSI H3YQaeT YCJIO~HSI o6pa30BaHHH JIe,ll.HHKOB, HX pescav, 
rpaHHIJ.bI- pacrrpocrpanenaa. -JIe,ll.HHKH npH JI.BIUKeHHH npOH3BOll.51T 

.onpeneneaayio reOJIOrHlJeCKyIO pa60Ty:~pa3pywaIOT ropasre nopona, 
nepeuenraior 06JIOMKH H, OTKJIa,ll.blBaIOT HX B M'ecTax... TaSlHHSI JIb:J.a. 

DpOHcxolK,ll,eHHe . Jle,n.HHKOB H HX pe>KHM. Heo6xo,lI)HMble yCJIOBHSI 
,lI.JISI o6pa30BaHHSI JIe,ll.HHKoB"":"" XOJIO,ll.HblH MHMaT II .rsepnue, aTMOC
epepHble OCa,ll.KH. B YCJIOBHSlX XOJIO,ll.HOrO KJlHMaTa npOHCXO,ll.HT nOCTe, 

neaaoe HaKonJIeHHe Cae>KHOrO noappaa.rraxxax KOJIH'IeCTBO 'Bblna~ 
..n.aJOIIlHX .B 3THX paaoaax raepnux aTMoc«pepHblx OCa,ll.KOB npeotiaana
er Ha.n KOJIHqeCTBOM CT8HBaIOw;ero caera. Fpaaaua, asnne 'KOTOpOH' ' ... 

, , 
caer. HaKaUJIHBael'CSI H -He CTaHBaeTB rexeaae JI.JIHTeJIbHOrO BpeMeHK, 
1J0JIYIJHJIa 'Ha3BaHHe CH.eZOBOU .AUHflU HJIH cseeoeot; ZpllH.Ut.{bt (pRC. 57). 
HH:lKe 3TOH rpaanusrcaer eoxpaaaerca TOJIbKO B XOJIo,D.HbiH nepaon 
ro.na 'H acxesaer B TenJIIilii. • . 

Ha pasaax reorpadiaxecaax -uraporax CHerOBaSl rpaaaua npoxo-. 
..nHT aa pasaux BblCOTHblX OTMeTKax. B AHTapKTH,lI.e OHa cosnaaaer . 
C ypoaaea xopa, B cropoay ssaaropa BbIcOTa eenOe'feneH!I0 nOBbI: 

PRC. 57. CeBepHhIA CIUI'OH 8JIb6pyca(KaBKa3): 
a - cBeroB811 JlRHHl1 . . 

-, 

nraercs. OT sxaaropa K CeBepH9My DOJIIOCy BblCOTa caeroaoa JIHHHH 
BHOBb nOHH>KaeTCSI. HaH60JIbWeH: BblCOTbI cnerosaa rpaaaua ,lI.OCTHra
er B rHMaJIaSlX- 6000 M. Ha KaBKa3e DHa HaXO,ll.HTCSI 'aa asrcore 
2700-3800 M, na CeBepHoMYpaJIe"::' 500-1000, na HOBOH3eMJIe
300--'-'600- M. BblCOTaCHerOBOH rpaHHIJ.bI 3aBHCHT.H OT 3KCn03HIJ.HH 
CKJIOHOB. Hanpaaep, aa OCTpOBax Ceaepaos geMJIH BHCOTa CHerOBoA' 
rpaH'HIJ.bI na ceaepe 100 Pd, aa IQre-450 M. , 

Ewe .'caeroaos rpaHHIJ.bI caer pacnpenenaercs aepasaoxepao. 
B ropaux ,paAOHax CKJIOHbI, oepameanae HaBCTPe'ly rOCnO,ll.CTBYIOW;HM' 
aerpax, noxra JIHmeHbl caera. Ha CKJIOHaX, 3aW;HW;eHHblX OT serpa; 
caer .HaKanJIHBaeTCSI ~ 66JIbWHX KOJIHqeCTBax. CHe>KHble MaCChi jlOA 
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E03,l1.eHCTBHeM CHJIbI TSDKecTH qaCTO CpbIBalOTCH co CKJIOHa H CKaTbI
BalOTCH aHH3. 3TO CHe:JICHble Jla8UHbl. OHH yBJIeKaIOT ropnsre noponu,. . 

cpeaaior co CKJIOHOa necaue MaCCR.hI, Bbl3b1BaIOT orpouaae paspy
llIeHHH.· Caeacasre JIaBHHbl ,lI.OCTaBJIHIOT JIIO,lI.HM . MH9ro HenpH'f1THO

crea - pa3pYllI81OT ,lI.oMa, yHOCHT qeJIbBeqeClme :>KH3HH.· B 1956 r. 
B 'O-,HOM' H3 paHoHoB BblCOIQIX Tarp (qexOCJIOBaKHH) CHe:>KH8H JIaBH
na caecna 40 ra JIec8. fpaH,lI.H03HblH CHe:>KHblH 06BaJI npOH30llIeJI 
E 1962 r. B Ilepy, C ropu YaCKapaH B ,lI.OJIlfHY CaHTa yCTpeMHJIaCb 

CHe:>KHaH JI8BHHa, YHHqTO:>KH8llIaH ,lI.eBHTb HaCeJIeHHblX nYHKTOB H yaec
max 4000 qeJIOBeqeCKHX :>KH3HeH. Ha repparopaa CCCP caeacaue JIa-. 
BMHbI Ha6JIIO,lI.alOTCH B XH6HHax, na KaBKa3e, AJITae H B pane npyrax 

paaouos. 
B npHH:>KeHHHX, pacnOJIO:>KeHHblX auure CHerOBOH rpaaamr, cner 

MO)J{er HaK8nJIHBaTbCH H3 rona B ron, B pe3YJIbTaTe B03paCTaeT ero 
MOIUHOCTb. Iloa BJIHHHHeM ,lI.aBJIeHHH. BblllIeJIe:>KaIUHX, CJIbeB caera, 

nOBepXHOCTHoro TaHHHH H BTopHqHOrO 3~Mep3aHHH npOCOqHBllIeHCH 
B r JIy611Hy BO,ll.bI cner npeBp8IUaeTCH .B:3epHHCTblH· nen - diup« (HeM. 
firn- npOllIJIOrO,ll.HHH, crapsrji}. Paaxepsr epHpHOBblX sepea KOJIe6
JIIOTCH OT 1 nofi MM. MOIUHOCTb epHpHOBoro CJIOH KOJIe6JIeTCH OT ,lI.e

CHT~OB caHTHMeTpOB ,lI.O 100M H 60JIee. B OCHoaaHHH epHpHOBoro CJIOH 
non BJIHHHHeM ,lI.aBJIeHHH KpHCTaJIJIHqeCKHe sepna CJIHBalOTCH ,lI.pyr 

C npyrou HnpeBpaIU810TCH B cnJIOllIHoHz.I}eT'lepHbul AeO (HeM. 
gletscher - nen). H8 06pa30BaHHe 1 M3 rJIeTlJepuoro JIb,lla, pacxony
eTCH OKOJIo'll M3 cHera.OOJIaCTb, rne npOHCX-o,ll.HT npeoopaaoaauae 

caera B nezi, H83hIBaeTCH 06JlaCTbIO nUTQHUfl. . 
Jlen, 06JIa,ll.alOIUHii nJIaCTHqHOCTblO, non .u.eHCTBHeM rpaBHTalI,HOH· 

HbIX CHJI paCTeKaeTCH B 'CTOpOHbI H,lH cnycxaercs co 'CKJIOHOB B BHD.e 
BbITHHYTbIX H3b1KOB. CKOpOCTb ,lI.BH:>KeHHfI JIb,ll.a 3aBHCHT OT ero xaccu•. 
qeM 60JIbllIe M8CC8 JIe,ll.HHKa, TeM. 60,1bllIe CKOPOCTb eTO TeqeHHH. 

TpeHJIaH,lI.CKHii JIe,ll.HHK, 06JIa.u.alOIUHH orpOMHOH Mhccoii, aa CYTKH npo
)lBHraeTGH' aa 5-20 M. AHTapKTHqecKHH - Ha66JIbWee paccrosaae 
(./1(0 40 M). CKOpOCTb ,lI.BH:>KeHHH JI~,lI.HHKOB nepHO,ll.HQeCKH MeHHeTCH. 
B. r. XO,ll.aKOB illpHBO,lI.HT aarepecaue ,lI.aHHble 0 He60JIbllIOM naxap

CKOM JIe.n:HHKe Me,ll.Be:>KbeM, npaxaxaiomex C sanana K JIe.n:HHKy l1>e,ll
qeHKO. TIJIOIU8,l1.b .1Ie,ll.HH~a 25KM2, ,lI.JIHHa H3bIKa 8 KM, nepenan BblCOT 

Me!K,lI.Y epHpHOBbiM 6acceHHoM H KOHUOM JIe21liHKa oxoao; 2500 M. 
B 1963 r. OH HeO:>KH)l.aHHO aasaa 6bICTpO aacryna'rs (CKOpOCTb yBeJIH

qHJIlfCb C 50 ,lI.O 100 M/CyT). 3a MeCHU C He60JIbIIl,HM JIe.n:HHK y,ll.JIHHHJI
CH aa 2 KM H ztocrar oxpaanu nOCeJIKa reOJIOrOB, nonnpynan nse 

pexa, Bbl3BaB HaBO,QHeHHe. qepea IIHTb MecHuea JIe,llHHK OCTaHOBHJICH. 

TIo MHeHHIO B. r. XO,ll.aKOB8, JIe,ll.HHK YBeJIHqHJI CBOIO ,lI.:1IHHY sa cser 

YMeHbllIeHHH MOIUHOCTH JIb,ll.a. 
06JIaCTb, no xoropoa npOHCXO,ll.HT ,lI.BH:>KeHHe JIe,ll.HHKa, Ha3blBalOT 

06JlaCTbIO CTO/ca. ECJIH JIe,ll.HHKOBble nOTOKH (~Cl3blKU) cnycxaiorca HH-, 
:>Ke CHeroBOH rpaaauu, OHH HaqHHa-IOT TaHTb. JIe,ll.HHKOBble BO,ll.bl na
T810T ropnue pexa, ECJIH KOJIHqecTBO raiomero JIb,ll.a paBHOKOJIHqeCT

By JIb,ll.a:, nocrynaiomero H3 06JIaCTH nHTaHHH, rpaaaua JIe)lHHKa 
OCTalOTCH OOJIee HJIH MeHee cTa6HJIbHbIMH H nOJIO:>KeHHe JIe,ll.HHKa CqH
T8eTCH CTa/{UOHapHblM. ECJIH JIe,ll. He ycneaaer CTaHBaTb H rpaHHUb1 
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ero paCllIHpHIOTCH, JleOHUK nacrqnaer, TIPH COKpaIUeUHH rpaaau JIe,ll.
HHKa npOHcXO,ll.HT ero orctunanue. 

HepOBHOCTH peasetpa H H3MeHeHHe CKOpOCTH ,lI.BH)I{eHHH JIe,ll.H-HK3:. 
BbI3bIBalOT 06pa30BaHHe na ero nOBepxHOCTH rpeiuu«. Tpeutaau ObI
B810T npO,ll.OJIbHbIMH, -nonepeamaaa H ,lIHarOHaJIbHbIMH. TIP0,ll.OJIbHhIe:
rpeutaaa nOHBJIHIOTCH npa paCTeKaHHH JIb,ll.a B CTOpOHbI, nponoasaae
H naaroaansaue - npa Heo;.I;HHaKOBoH CKOpOCTH ,lI.BH:>KeHHH JIe,ll.HHKa, 
B pa3JIHqHblX ero yxacrxax. HepOBHOCTH H nepenanu nOBepxHOCTK 
JIe,ll.HHKoBOro JIO:>Ka BbI3bIBalOT 06pa30BaHHe nonepesnux TpeIJ..{HH. I'JIY
6HHa rpeuiaa ,lI.OCTHr~eT ,lI.ecHTKOB, a aaorna H COTeH ~eTpOB. B Me
crax 06pa30BaHHH TpelJ..{HH nOBepXHOCTb. JIe,ll.HHKa CT8HOBIITCH nepoa

HOH, nOHBJIHIOTCH ycryrra, xcropue HCqe3alOT npa BbIP~_BHHBaHHH JIO
)l(a JIe,ll.HHK8. • 

THnbl oIIe,ll,HH1f.OB. B 38BHCHMOCTH OT YCJIOBHH 06pa30BaHHH JI'e,ll.HH-· 

KOB, HX epOPMbI', paaxepos, a Ta~eCOOTHOllIeHHH 06JIaCTeii nHTaHHK. 
Ii CTOK8 BbI,lI.eJIHIOT JIe,ll.HHKH nOKpOBHbIe, HJIB MaTepHKOBbIe, ropaue
H npOMe:>KYTOqHbIe. 

[JOKpOBHble JleOHUICU OTJIHQalOTCH 60JIbllIHM nJIOIUa,ll.HblM pacnpo

CTpaHeHHeM (.n:o HecKOJIbKHX MHJIJIHOHOB KBa,ll.FaTHMX KHJIOMeTpOB)~ 

BbInyKJIOH mHTOBH,lI.HOH 'lj>OpMOH, 60JIbllIOH MomHOCTblO, COBMemeUHeM. 
06JIaCTH nHTaHHH H 06JIaCTH CTOKa, pa,ll.HaJIbHbIM reseuaex JIb,ll.a (OT' 
uenrpa K KpaHM xarepaxa). K nOKpOBHbIM OTHOCHT JIe,ll.HHKH AHTapK
TH,lI.bI, fpeHJIaH,lI.HH, OCTpOBOB Cesepaoro JIe,ll.OBHTOro oxeaaa (Illnau
6epreH, 3eMJIH l1>paHua-l1ocHep8, HOBaH 3eMJIH, Cesepaas 3eMJIH: 
H np.). CaMbI~ KPynHblii H3 HHX - JIe,ll.HHK AHiapKTHJ!bI. 3TO rHraHT
CKHii JIe,ll.HHKOBbIH IIJ.Ii;T .nnoutaasto 13,9 MJIH. KM2• Cpenaas MOIJ..{HOCTb. 
ero 2000 M, MaKCHMaJIbH8H- 4335 M (paBHHHa Bspna B 3ana,ll.Hoit 
AHTapKTH,lI.e). reoepH3HqeC~RMH HCCJIe,ll.OBaHIiHMH yCTaHOBJIeHO, 'ITO. 
JIO)l{eJIe.n:HHKa HMeeT CJIO)l{HbIH penserp, ropHbleuenH COqeTaIOTCH. 
C paBHHHaMH H ·OCTpOBaMH.· OT,lI.eJIbHbIe sepuraasi rop (B TOM qHCJI~ 
H ByJIKaHHqecKHX) BblcTynalOTH3-nO,ll. .'le,ll.HHKOBoro nOKpOBa. JIe,ll.HHK 
BOCTOtIHOH AHTapKTH,lI.bI aaneraer aa BblCOTe2ThlC. M. Ha aanane
JIe,ll.HHKaMH 3aHHTbI ocrposa Mopeii Pocca H Y.3MeJIJIa.. . 

BbICOTHble OTMeTKH nOBepXHOCTH B lIeHTPaJIbHOH. nacm JIe.rr.HHKCb 
2700......,,4100. JIe,ll.HI+KOBblH IJ..{HT' csepxy .nospur CJIOeM epHpHOBOro JIb,ll.a 

acaera >fOUl.HOCTblO 100-200 M. Jlen ,lI.BH:>KeTCSl OT uearpa K 6epero
BOMy oopuay H onycxaercs aa ,lI.HO MOpB, noxpuaas 3HaqHTeJIbHbIe 

yqaCTKH llIeJIbepa (llIeJIbepoBbie JIe,ll.HHKH). TI]lH norpyaceaaa B MOpe- . 
OT KpaH JIe,ll.HHKa OT,lI.eJIHIOTCH orpOMHbIe JIeAHHbie nOJIH npOTH:>KeH
HOCTblO ,lI.O 167 KM H BbiCOTOH AO 500 M H 60JIee. 3TH orpoaaue nna
BalOIJ..{He OCTpOB8 Ha3b1BaIOT adctiepeaxu (pac. 58). CaMbilf. 

6oJIbllIoii aHc6epr 6bIJI BCTpe1IeH B ATJIaHTHIJ.e<:K'OM oxeane B6nH3H 6e
.peros fpeHJIaH,lI.HH. Ero ,lI.JIHHa ,lI.OCTHraJla 565 KM, BblCOT8 nan Bo;ioH . 
87 M, non BO,ll.OH - 500 M.· Ilonxsarsraaeaue MOpCKHMH TeqeHHHMIf: 

aHc6eprH nmrayr B HanpaBJIeHHH .3KBaTOpa H TaM Me,ll.JIeHHO TaIOT. 
Aiic6epru cyuiecrayior ,lI.O ,lI.ecHTH JIeT. B IfHX cocpenoroueaa KOJIOC
cansasre sanacsr npeCHOH BO.rr.bI. Ilpennonaraercn, 'ITO B 6Y,ll.YIUeM OHlt 
6yny1' HCnOJIb30BaTbCH ,lI.JIH BO,ll.OCHa6)1{eHHH CJIa:6oo6Bo~HeHHblX paso
HOB. 

12-1173 1'77 
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Puc-60. .llOJlHBHiilA .IleAHHK C !j>HPHOBbiM 
'6acceHHOM, un. K  KSP08hlH ne,llRHK. Be-'. 
peFOBoil: xp.e6eT, npoBHHUHH BpHT8HcK8S1 

~ . ~oJlYM6HSI (KsHa,ll8) , 
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rOpflble, Jlei)HuICU.3aatIHTeJIbHO MeHbIlIHX pasaepoa, TaK, 120 pa-: 
SoomeHHblx JIeJ:tHHKoBCeBepHoroYpaJIa saHHMalO,T scero 7 KMz. OJIO
maJ:tb HaHOOJleeKpynHhlx rqpHhlx JIeJ:tJUfKOB npessnnaer 1 ThlC. KMz., 
<!>opMa JIe,lJ;H...HKoB paaaooopasaa K Hepe.llKo CJIO>KHa. O)l.HW HMelOl" 

HsoMe'tpH'!eC:KYI9 ,B DJIa!le (j>OPMy, npyrne JIHHeHHo BNTHHYTylO; Hexo
'TOphleJIe,lJ;HHKH HMelOT, MHorolJHCJIeHHhle OTBeTBJIeUHH.Y ropasrx nen
HHKOB OOJIaCTb JIHT~HHH .paSOOlIJ,eH~ C OOJIaCTbID CTOKa. B saBHCHMO

CTH OT (j>oPMhI H pezcaxa paSJIHlJalOT nsa ~HOBHhlX rarra ropaux nen
HHKOB - KapoBhle H )l.04HHHhle. Kapoeue .IleoitulCu (mlpeHeHCI<lfH THn) 
(j>OPMHpyIOTCR B Qame06p83' . 
HhlX yrJIyOJIeHHHX Ha CKJIOHax _ ' 

rop (pRC, 60). OTJIHlJaIOTCH He. 
aHalJRTeJIbHhI!dH pasxepaaa, He

OOJIbiliOH MOlIJ,HOCTblO. B~QJIbIlIHH~ 
CTBO K~POBhlX JIeJ{HJfKOB, CJIo'>Ke

80 HCKJIlOlJHTe~HO,4>HpHOBhlM 
JIb)l.OM:' I1pH OOHJIHH CHerOBhlX 
OCa)l.KOBKSpH nepenOJIHHKlTCH 

.JIb)l.<?M. H~ ·KpyThlX. ropaax 
CKJIOHax' JIe.zt,HHK HasHcaeTHalI 
KapHHaoM. '~ho TaKHa3h1BaeMhlH 
BUCJlituu Jlei)huIC. BHCHlJHe. JIC,n
HHKH ,nepHO)l.UlJeCKH 06PblB.aIOT
CH H rranaior BHHS, .FJIhlOl>l ynas
utero 'JIb)l.a CJIH'BaIOTCSI' H ' oopa
aYIOT HOBhlH Bospo3ICi)eHHblu Jlei):: 
flUIC. Kappaae H BHCRlJHe aea
HHKH H3BeCTHl>I B, ropax 3iloaA:

KaJIbH"AJIT<t.iI,YpaJia, Ceaepo
, BOCTPlJHOH CaOHPH (xpe6 Thi. 

BepxoHHcKHA; gepcKoro H np.). 
~ P'OJ.lUilHble .Ilei)fluICu'pacnpo

crpaaeau no )l.OJIHHaM ropaux, 
pex (CM.. , pHC. 60). IlHTalOTcH 
OIIH . aa 4>HpHoBoro oacceihIa, 
oacnOJiO}KeHHoro 'B KOTJIOBIfHe 

HJIH ropaon snanaae. Ha OOJIaCTH naramrs JIe)l.HlfK cnOJISaeT 
O)l.HHM HJIH HecKOJIbKHMH ./Ie)l.HHKOBbIMH 'noroxaxa. lJeM OOHJIb
nee nHTaHHe, TeM )l.JJHHH'ee JIe.ll.HHKOBhlA nOTOK. I(pynHeHuufMH 
B MHpe' C'IHTaIOTCH )l.OJIHHHbIe JIe)l.HHKHi]aMHpa (JIe)l.HHK 4>e,nlJeHKO" 
)l.JIJmoH 77 KM, IlIHpHHa HabIKa 2-5 KM, rraomans OKOJIO 1000 KM Z) H 

, fHMaJIaeB, (JIe)l.HHK Caanea )l.JIHHOH 75 KM, naourans 1180 KM Z) . 3TH, 

JIe)tHHKH HMelOT CJIO)KHOe. CTPoeHHe. B JJe;ZJ.HHK 4>e)l.lJeHKO, HanpHMep, 
Bna)l.aeT CHCTeMa JIe)l.HHKOBhlX npHTO~OB. OCHOBHoe pyCJIO pacnOJIO
Jf{eHO BnpO)l.OJlbIfoH )l.OJIHHe, a "pHTOKH BblXO)l.HT aa rronepesaax )1.0
JIHR . .lJ.peBOBH)l.HYIO 4>Op'My HMelOT JIe~UHKH THHb-IIl.aHH (I1HblJIb.lJeK), 
JIe)l.HHKR AJIbn, fHMaJIaeB. . , 

'BCTpetIalOTCH TaK>Ke, nepeMeTHbleH .SBea~oOpa3Hhle JIe)l.HHKH. 
3BesiJoo6paSHY1O f/JOPMY HMelOT .'Ie)l.HHKR 3JIbt5pyca, l(aa6eKa(CCCP),12· ~. ' , 
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SOlfa HaKOnllelfUR aucOBn \30HQ ffQKoTllleHUJI noo- I 
eoBhlX IlCilHUK6o:110PCKUX I 600ffou 110pMhi I 

omnOINCIfUU 'I I 

) , ' 
;PHC. 59. YqaCTOK MaTepHKoBoro JleAHHKa HOBOA 3eMJlH, cnycxajomerocs B aa
, JlHB OTKynmHKoBa Bapeanesa MOpli I 

, , 

JIe)l.HHKOBhln IUHT HOBO" 3eMJIH MeHLIlIe"H MorUHOCTH (700 M). 
B .aarranaoa nacra apxanenara K MOplO cnycxaiorcs 25 JIe)l.HHKOBhlX" 

1I10TOKOB (pHC. 59). Ilaomans JIe)l.HHKa. escerozmo COKpalIJ,aeTCH aa 
.430 KMz. , -, ' 

. Apxsneaar 3eMJIH cI>paHua-l1ocH4>a COCTOHT HS 150 OCTpOBOB, no-. 
'KphIThlX pa3QOlIJ,eHHhlMH JIe)l.HHKaMH; MOIIJ,~OCTb JIe,aHHKOB 100--':'500, M. 
HaCeBepHoH 3eMJIe oOHapy}KeHO 22 JIe)l.HHKOBhlX KynOJIa MOlUHO
CtblO 500 M, nnoiuaznso OT )l.eCHTH .)1.0 5000 KMz. Ha HOBOCHOHPCKHX 
<lCTpOBaX Jle)l.HHKH OTCyTCTByIOT. ' 

i1-8 

B TOp-hiM, no BeJIHlJHHeJIe)l.HHKOM MHpa HBJIHeTCH Jle)l.HHK I'penaaa-. 
)l.HH, nOKphlBalOlIJ,HH nOtITH aecs OCTpOB. Ilnomam, JIe)l.HHKOBoro· lUHT3 
1,87 MJIH. KMz . JIe)l. OTCyTcTByeT TOJIbKO B oeperosoH noaoce OCTpOB8 , 
roHpHHon OKOJIO 300 KM. npOHHKHoBeHHI04b)l.a K oepery MeilialOT 
ropsr. TOJIb&O orneasaue JIe)l.HHKOBhle nOTOKH cnycK810TcH sepea ne
peBaJIhI K MOplO. MOlUHOCTb aenaaxa B UeHTpaJIbHOH qaCTH' )l.OCTHraeT 

- .3408 M npHaOC9JlIOTHOH BhlCOTe nOBepxHOCTH 3t57 M. ._ 

I 



J\HJIHMaH,lI)Kap9 (A<I>pHKa). BhlCOqaHIIIaSi BepWHHa Kasxaaa 3JIbOpyC 
{BblCOTa,5642 M) na UJIOIII.a,ll.H 144 KM2 rroxpsrra JIe,llHHKOBOH IIIanKoH 
l\fOID.HOCTblO 60-110 M, 01' KOTOpOH B. paaaue CTOpOHbl CQOJI3alOT 
.JIe,ll.HHKOBble IIOl'OKH: Ilepesetnue .ll.eOHUlCU RMelOT OOIII.HH <l>HpHOBblH 
(iacCeHI:I. H nsa JIe,ll.HHKOBblX IIOTOKa, cnycxaioumxca no ripornaono
.JIO}KHhIM CKJIOHaM ropbl. . 

• Fopasie JIe,ll.HHKH pacnpeneneaa na 3eMHOM IQ~e aepaaaoxepao. 
()KOJIO IIO(IOBHHbI axcocpezorcseao B, A3HH; soxpyr. TH6eTCKoro HaT" 
ropss. Hxerorcs JIe,ll.HHKH B IO}KHOH H CeBepJl()H AMepHKe. B COBeT
<CKOM COlO3e JIe,II.HHKH BCTpeqalOTCSI B XHOHHax, aa KaBKa3e, Yl'aJIe, 
B ropnux paaoaax CHOHpH H ,UaJIbHerO BOCTOKa. HaHOOJIbIIIHX paaxe- . 
~OB ropnoe oaeneaeaae B ropax TSlHb-IlIaHSI H .Ilaxapa. 

17pOMe~YTO'tHble .ll.eOHUlCU CXO,ll.HbI HC rrOIq)OBHblMH H C ropnuna 
.JIe,ll.HHI<aMH. I1x ,lI.eJISIT Ha"'JIe,ll.HHKH UJIOCKOPOpHH H JIe,IJ,HHKH npenrop
1:IblX OOJIaCTeii: . .neOHUKU nAOCKOZOpUU H3B~CTHbI'B CKaH,lI.HHaBHH. 

· KpyIIHeHIIIHH H3 HHX-- JIe,ll.HHK IO}KHOH Hopseraa IOCTe,ll.aJIb. DH co
<Cl'OHT H3 JIe.,ll.HHKb~oro III.HTa H psna 'u'OJIHHHblX .1Je,ll.HHKOB, cnycxaio
lIIHXCSI C:lT Hero B paaaae CTOP'OHbI. OOIII.a:Sl nnomans JIe,ll.HHKOBOro Mac
CUB2l 943 KM2• OOHJIHe caera B ropax cnocoocrsyer- illHP'OKOMy pacnpo
<CTpaHE~JHIO Jle,ll.HHKoB. Cnycxaacs crop, OHH pacrexarorca B OOJIaCTH 
rrpenropas. TaKHe JIe,ll.HHKH Ha3b1BaIOTnpeoeopHblMU• . OHH xapax

· -repnu ,lI.JISI AH,lI. (IO}KHaSi AMepHKa), r,ll.e.ooIII.as1 roromam.oaeneae
ilHSI COCTaB.nSleT 25000 KM!, H AJISlCKH'- 52 000 KM2• Ha MSicKe 
MOIII.Hoe oneneaenne noxpsrsaer CKJIOHbI rop H npenropnae paBHHHbI. 
KpynHeHIIIHH - .ne,ll.SlHOH .qeXOJI - JIe,ll.HifK .MaJISlCrrHHa pacrrOJIO}KeH 
13 paaoae 3aJIH!la 5[Ky'faT. Ero ITJIoIII.aJ,l:b 38g0 KM2• Ornensnsre ,l(OJIHH
lIb1e Sl3b1KH A~SI~KHHerrOCpe,ll.CTBeHHo crrycxaiorca K MOPIO,. norpyjaa

· lOTCSI rroll sony H naror HaqaJIO aHcoepraM. B OKeaHCKHH 3aJIHB crry
tCKaeTCSI H KpynHeHIIIHH .ne)(HHK MHpa Xaooapn ,lI.JIHHOH 146 KMH, 
lllHpHHOH 16 -KM. , • . 

Paspynnrreasnas pafiora cnera H JIb,'l,a. Orpcxasre MaccbloHera, 
lHaKarrJIHBalOIII.HeCSI HaCKJIOHaX rap,' oopyuraaaaes, BbI3b1BaIOT CHe*
Hble OOBa-JIbI HJIH' caeacasre JIaBHHbI. CKOpOCTb nanenas JIaBHH ,lI.OCTH
r-aer CTa, a aaorna H OOJIee KHJIOMeTpOB B qae. C",e*fIble .naBHHbI 
'yBJIeKaIOT BCTpeqaIOIII.HeCH Halix rrYTH KaMHH· H rpy,IJ,bI OOJIOMKOB H 
necyr HX K rrO,ll.HO*RIO C·KJIOHOB. . 

Kpynasre pa3pyIIIeHHSI rrpOH3BO,ll.51T JIMHHKH. OHH .cpeaaior CKaJIbI, 
nepexeuiaior BrraHHHble/.B JIelJ, OOJIOMKH ropmsx nOP9,l1..'uSH*eHHIO 
.JIe;J.HHKa cnocoocrayer nona, HaXO,ll.SlIII.aSlCSI y ero rrO,ll.OIIIBbI H )l.eHCT
'BylOIII.aSl KaK CMa3·0qHbIH xarepaan. Ilon TSI*eCTblO Jle,ll.,HHKa CrJIa*H
13aIOTCSI HepoBHOCTH penserpa vrozca, B PblXJIbIX nopoaax BbIIIaXHBa
'IOTC51 yrJIyOJIeI:lHSI, aaasraaeuae. 8aHHG.1f.U 8btnaXUeGHUJl. Pa3p~TI-' 
~eJIbHYIO paooTy JIbna Ha3b1BaIOT aK8apa~ueu (BblrraXHBaHHeM) HJIH 
lleonUK080U sposued: 

Pasaepu pa3pyIIIeHHH 3aBHCSlT or ,lI.aBJIeHHSI, OKa3b1BaeMOro JIeJ~-

. 'HHKOM aa csoe JIo*e. Ilpa MO~HOCTH Jlb,ll.a 100 M ,lI.aBJIeHHe aa 1 M2
 

«)'cHoBaHHSI ,lI.OCTHraeT 100 1', C YBeJIHqeHHeM MOIII.HOCTH soapacraer
 
H naaneaae. Pa3pYIIIeHHe yCHJIHBaeTCSI, ecnn B OCHOBaHHe JIe,ll.HHKa
 
'BnaSlHbI OOJIOMKJ;I rsepnsrx ropmrx nopon. OHH uapanaior H IIOJIHpylOT
 , 

scrpe-taioutaeca aa iIyTH cxansasre nopona, f JIy6HHa uapanaa, HJIjr 
WpaMOlJ, H3MepSleTcSI MHJIJIHMeTpaMH, urapaaa, - caaraxerpaun, ,lI.JIH
aa - MeTpaMH: ITo rrOJlO)KeHHIO IIIpaMoB B rrpocrpaacrne onpe,IJ,eJISIIOT 
aanpaaaeaae ,lI.BH*eHHSI JIe,ll.HHKa. Bcrpexaioutaeca na nYTH CKaJIbI 
JIe,ll.HHK CrJIa*,HBaeT, npanaer HM oKpyrJIylO,' xapaaaeotipaaayio HJIH 
BblTSIHyTylO <l>OpMy. Onaaosasre crJIa}i{eHHble CKaJIbI Ha3bIBalOT 6a
paHbU);tu .ll.6aMU (pHC. 61), a rpynny TaKHX )Ke, HO 60JIee MeJIKHX BbI
crynos, tiepe,ll.YIOIII.HXCSI c yrJlyOJIeHHSlMH, - KYptlQ8blMU CKa/laMU. 

', 

PHC. 61. EapaHHH Jlo6 C JleJJ.HHKOBblMH wpaMa'M!I 

B ropaux paaoaax aa xecre <l>il:pHOBblx oacceHHOB, rrHTalOIII.Hx nen
HHKH, 60pa3YlOTCSl qaIIIeOOpa3Hble KQTJIOBHHbI- ~U-PKU H JIo*Koo6
paaaue yrJIy6JIeHHSI aa CKJIOHaX rap ~ «apu. I1x pa3BHTHIO cnocoti 
crayer xoposaoe- BblBeTpHBaHHe ropaux OOPO,ll.. .LI.BHlKYIII.HHCSI JIe,ll. 
BblHOCHT H3 yrJIyoJleHHH nponyxru BblBeTpHBaHHSI. 

HeOTbeMJIeMOH xacrero jye,ll.HHKQBOrO peJIbe<l>a B ropax SlBJISllO:rCSI 
TPOZ08ble" 80./lUHbl (HeM. trog - KOpblTO), .rro . KQTOPblM crrycxanacs : 
JIe,ll.HHKH (pHC. 62). CKJlOHbI H ,lI.HO TaKHX,lI.OJIHH aecyr cnensr .ne,ll.HH
KOIfOH oopa60TKH B 8H,lI.e oapaHbHx JI60B, xypsasux CKaJI, 'BaHH BbI
naXHBaHHSI. Flonepex ,lI.OJIHH pacnonararorca . CrJIa*eHHble cxaasaae 
yCTyrrbl- pHreJiH (HeM. rigel,- nperpaaa). . , 

JIe,ll.HHKOBbIH pe.nbe<l> xapaxrepea ,lI.JISI MbIT, I'axanaea, KaBKa3a 
H npyrax ropaux paHOHOB, a raxxce ,lI.JISI cesepa CCCP, KaHa,ll.bl. rae 
B seraepruuaoe BpeMSI 6bIJIO OJI~,lI.eHeHHe. Tporoaue ,lI.OJIHHbI yCTaH<fB
.neHbI H aa AHe MOpSl- B IIIeJIb<l>OBOH 30He AHTapKTH,lI.bI. 

TpaHcnopTHpYIOUUUI nesreasaocrs ne,ll.HHKOB. JIe,ll.HHK nepeHOCHT 
06JIOMKH ropaux nopon. OO.nOMKn ropaax nopon, anasaaae B TeJIO 
.ne,ll.HHl<a, Ha3bIBalOT MopeHOU (<I>P. moraine - OTJiO)KeHHSI, HaKOnJIeH~ 

" 181 180 
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n06epXHocmHbl.1J 
. cpeilutflfblC" 

Mopelfbl 

BHymgeHfJlle 
OOJrO,{)bI8 
MOpeHbJ BHum]ieHHlli: 

. cpeiJuHJfblfJ 
MUpClfbl ' 

Puc. 63. IIonoBt'eHue ABH>Ky!uHXCSI MopeR pa3JIH'lHbDC: TunOB 

. 
CTpaHeHHH: .Kaxeaaae rpHJJ.bl .KOHeqHblX MopeR HMelOT' BblCOTy JJ.O 
30-40 M. ECJlH aa nYTlI JJ.BH}l{eHlIH JleJJ.HlIKa BCTpezl8eTcSI HecKOJlbKO 
TaKHX rpHJJ., TO 3TO osaasaer, QTO JleJlHHK orcrynaa C OCTaHOBKaMH~ 
.' .K· lPOpMaM' JleJJ.HHKOBoro pMbe$a OTHOCHTCSI OpyMAUHbl (HPJI., 
JJ.pyMJU{}f- XOJlM J1p0JJ.OJlrOB8To-OB8J1bHOrO OQepTaHHH). Ilpennona
aaraior, 'ITO .llPYMJilHHbI, lPOpMHpyIOTCH y npenSlTCTBHH aa nyra JJ.BH/ 
}l{eHHSlJle,lOlHKa, y KOTOPblX 3aJJ.ep}l{HBaIOn::H MopeHHble OTJlO}l{eHHSI.'. 
BblCOTa JJ.PYM.nHH 5-2q 'M, npOTSI}l{eHHOCTb JJ.O 2~3, a HHorJJ.8 H JJ.O 
l<fKM. 

cpitptfOBblC 
non» 

MopeHHble .0TnOJKeHHSI' BCTpeQaIOTCH B' ropaux panoaax, UIHpOKO 
pa3BlITbI B Kapeaaa, npH68J1THK~, EeJ,IOpyCCHH (cJIeJJ.bI QeTBepTHQ
uoro Jle.u.HHK_a). MopeRHhle ;OTJlO}l{eItHSi p 8HHHX reoaorasecxax snox 
(apxes, npOTep030H, naJIe030H) npe.u.CT8BJIeHhlB reoaomsecxnx paa

'pesax CHJlbHO .ynJlOTHeHHblMH,,-a HHorJJ.a H MeTaMOPlP H3HpOBaHHblMH 
OTJlQ}l{eHlIHMH, B cocraae xoropux pa3J1HQaIOTCH BaJIYHbI co.urpaxaaa 
H 60Jlee MJleKHH MOpe'HHbJH, -'MaTepHaJl. MOIl{HOCTb JJ.peBHHx MopeH 
nocraraer 180 M. B OTJIHQHe orcoepeaeaaaxax H33b1BaIOT TU./l./lUTa-
MU {8Hr. tillit - BaJlYHHaSl rJlHHa).' . --'" " 

, .llpyroH BI!)J.JleJJ.HHKoBblX OTJI.o}l{eHHH  t/J.IlJ08U02ARI{UaAbHble, lIJlH - . 
808no-AeoHuIC08ble ocaiisu .(IIar. fluvius ~ nOTOK, glacialis  JIe,D,H
HOH), 06pa3'yeTclII;IpH yqaCTHH JleJJ.HHKOBI:!X BOJJ.. BoiHhie nOTOKH, no
HBJlHIOIIlHecH npH T8S1J1HH caera H JlbJJ.a, BblMIlIB8IOT H BblHOCSlT H3 Te
na JleJJ.HHK8 MMKHe 015J10MKH. OTJJ.eJIbHble PYQbH, a TO H .neaue pexa 
npouuaaior B romne JlbJJ.a rJlyooKHe'..zJ.OJIHHbI, cnYCK8IOTCSI no rpema
HaM K JJ.HHIUY aenaaxa, npOMblBaIOT n0JJ.JleJI.Hble TYHHeJIH C' .ne.!lHHblMH 

J 

Puc; 62. Tporoaas AonUH8, OCT8BJIeIlH8H.neAHHKOM I1pHK, CnyCK810lUHMCH C ropu 
3nb6pyc (ljIoTO 10. <11. KRH>KHUKoBa),' 

, • - . I' 

Hble rJleTlJepHblMH Jlb.llaMH). MepeHbI OlllBalOT iJ8U{)fCYW,UMUCJl, HHenO
iJ8U3ICHfJlMr.t. B 3aBHCHMOCTH OT nOJlO}l{eHHH 13 TeJIe JleJJ.HHKa JJ.BHJKy

· IUyIOCH MopeHy nO.n.pa3JJ.eJlHIOT aa nosepxaocrayio, BHyTpeHHIOIO, JJ.OH
HYIOH K9HeqHYIO (pHC.· 6:J). ,l108epXHOCTHaJl, sopena HaXOJJ.ijTCH aa 
nOBepXHOCTH JleJJ.HHKa. OJIa M<UKeT' 6b1Th 601'0804 (pacnoaosceaa no 
xpaaa JleJJ.HHKa) ,H cpeouHHotl, 06pa3yIOIUe!iCs npa CJIHHHHH HeCKOJlb~ 
KHX Jle.ziHHKoB. Ilosepxaocraaa MopeHa npa TaHHHH Jlb.iI.a nepexema

'eTCH BHytpb nenaaxa H CTaI!OBHT~H 8HyTpeHHeu MOpe1jOU. nOCJleJJ.HIDI 

· oopa;yeTcH H npa oopymeHHH nOBepXHOCTHblX MopeR B :TpetnHHbl 
JleJJ.HHKa. OO.nOMKH, BMep3UIHe B· ocHOBaHHe JleJJ.HHKa, COCTaBJISIO~ 

OOHHYIO. MopeHY. Ilpa .llBH}l{eHHH 90J10MKH Mope~bl, HCTHpaIOTCSI, ope
apauiaacs B nopourox, fl HaHOOJlee reepnue H3 HHX CrJIa}l{HBaIOTCH, 
()KaTblBaIOTCH, nOKpbIBaIOTCH uapannnaan, npespamaacsvs . ransxy 
HJlM aaayaa. . .' '. 

Jle,D,HHKOBye OTJ1OJKeHHJI., Ilpa TaHHHH JleJJ.HH.KOB· JJ.BH}l{YW.aHCH 
MOpeH8. nOCTeneHHO onycxaercs H OTJlaraeTCH aa JleJJ.HlIKOBOM nosce. 

" TaK B03HHKaeT HenOJJ.BH}l{HaH .MOPeml. BblJI.eJlHIOT' OCH08Hble H KOHe/i-.,' 
·H6le HenOJJ.BBJKHble MopeHbI. B COCTaB OCHOBHOH MopeHbI BXOJJ.HTCJlHB
lIIHecHJJ.oHHaH, cpeJJ.HHHaH II BHyTpeHuHH MOpeHbI. 3a.neraIOT OHH 
B BHJJ.e xopesnux epRO, BblTHHYTblX B aanpaaneaaa p.BH~eHHH JleJJ.HH
Ki. Ocl:lOBHaH xopeaa COCTOHT H3 TOHKoro MeJlKo06J10MoqHOrO MaTe

o paana (rJlHH,cyrJlHHKOB,. neCKOB) C BKJlIOqeHHeM H 60Jlee 'xpynaux 
OOJlOMKOB: rpasaa, ransxa; w.:e6uSI, BaJlyHOB. OCHOBHaH MopeHa OTJIH

. naerca .1IeCOpTlipOBaHHOC'rbIO MarepllaJIa. AHaJIOrHqHblH COCTaB lIMeeT 
H KOHe'lHaH MopeHa, KOTopaH qeTKO BblJI.eJIHeTCH cpena npyrax THnOB 
xopea BblTSfHYTOCTbIO BJJ.OJIb spaa JleJJ.HHKll, y rpaaauu ero pacnpo

./ 
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CBOJJ.aMH. BhIXOJJ.H sa npeJJ.eJlhl JleJJ.HHKa, BOJJ.HhIe nOTOKH pa3JJ.eJlHIOTCH 
aa M,HO)l{eCTBO pyxasoa, TepHlOlUHXCH B CKJlaJJ.KaX MecTHOCTH. JIeJJ.HH
KOBhIe BOJJ.hI OCTaBJlHIOT OCaJJ.KH, Ha3h1BaeMhIe (B OTJlHtlne OT peusux) 
tjJJlIOBUOeJlR~UaJlbHbl,t{u. OTJlOJKeHHH JleJJ.HHKOBhIX BOJJ. npeJJ.CTaBJleHlJI 
CopTHpOBaHHhIMH H HepeJJ.KO CJlOHCThlMH rJlHHaMH, neCKaMH, rpaaaea, 

raJlbKOH. .' . 
OTJlO}KeHHH npeJJ.JleJJ.HHKOBhIX osep OTJlHqalOTCH CJlOHCTOCTblO, 06y

CJlOBJleHHOH qepeJJ.OBaHHeM. TOHKHX CJlOHKOB' I:J]HHhI H ~eJlKOrO necxa, 
Ka}K)l.aH napa TdHKHX C.iiOHKOB (CJlOH rJlHHhI H necxa) OTJlaraeTCH 
B rexenae rOJJ.a. TIo HX KOJlHtieCTBY CyJJ.HT 0 B03paCTe OTJlO}KeHHH., 
fJlHHhI raxoro CTpoeHHH Ha3hIBalOT JleHTO'lHblMU. OHH BCTpeqalOTCH 
B TIpH6aJlTHKe, Kapenaa, JIeHHHrpaJJ.CKoH 06.iIacTH. ., 

BCXOOMlleHHaJl 03cpa mO/JlJKo60?o 

.' 

I; 

4>a pa3BHThI B CKaHJJ.HHaBHH, esponencxoa qaCTH CCCP, crpaaax ce-
BepHOH Esponu, A3HH H AMepHKH. I . 

.u.peBHHe oneJJ.eHeHHJI•. CJleJJ.hI •caxoro npeaaero . OJleJJ.eHeHHH 6hIJlH 
o6Hapy}KeHhI aaanane B.CeBepHoH AMepHKe B paaoae BepXHHX Osep, 
a aarex B IO)I{HOH Aaepnxe H I1HJJ.HH. B03paCT 3THX JleJJ.HHKoBhIX OT
JIO)l{eHAH OKOJlO 2MJlPJJ.. ner. TIpeJJ.CTaBJleHhI OHH THJlJlHTaMH, JleHTOq
HhlMIf fJlHHaMH.. Bropoe - npOTep030HCKoe  oaeneaeaae (1500 MJlH. 
ner Ha3aJJ.) BhIHBJleHO B 3KBaTOpHaJlbHOH H IO)I{H~H AtPpHKe H 
B ABcTpaJlim.· B tIoHI{e .nporepoaoa (650-620 MJlHr. aer Ha3~JJ.) npo
H30WJlO rperse, HaH60Jlee rpaHJJ.H03Hoe OJleJJ.eHeHHe  oOKeM6pui1C1coe, 
HJlH csanounaecxoe. CJleJJ.hI ero BCTpeqalOTCH noxra aa scex xarepa
Kax,.HaqHHaH OT IIInHI{6epreHa H fpeHJlaHJJ.HH H KOJIqaH 3KBaTOpHaJl'b
HOH A4>PflKoH H ABCTpaJlHeH. B naneosoe BhIHBJleHO JJ.Ba OJl.eJJ.eHeHHH. 
Ilepsoe H3 HHX npOH30WJlO OKOJIO 500 MJlH. ner Ha,3aJJ.. JIeJJ.HHKoBhIe 
OTJlO)l{eHHH sroro sospacra BhIHBJleHhI aa TeppHTopHH Mapoxxo, JIH
BHH, HcnaHHH, Cl>paHI{HH. CKaHJJ.HHaBHH. Haxanccs OHO B opnoaaxe 
H np0JJ.oJl}KaJlOCb no canypa. Bropoe naneosoacxoe OJleJJ.eHeHHe
rOHJJ.BaHCKoe, OXBaThIBaJlO 11HJJ.HIO, A4>PHKy, IO}KHylO AMepHKy, 
ABCTpaJ1HIO, AHTapKTMJJ.Y. Hasanocs OHO B xaaeaaoyroasaoa nepaone. 
H np0JJ.oJI}KaJlOCb JJ.O.-KOliI{a nepxa. .' 

HI:1HDOJlee xopomo 'f13yqeHHblM CqHTaeTCH nOCJleJJ.Hee I:lJleHCTOI{eHo
soe xarepaxoaoe OJleJJ.eHeHHe. Bnepaacjaacns 0 HeM 6h1.na Bb1CKa3a
aa B 1871 r. pyCCKHM. eerecraoacnsrrareaex Il. A. KJianOl'KHHhlM. 
B nocnenyiomee BpeMH BcecTopoHHHMH reoaorusecxaxa H reovoptpo
JlOrHqeCKHMH HCCJleJJ.OBaHHHMH '6hIJlH BhlHBJleHhI rpaaauupacnpocrpa
HeHHH qeTBepTHqHOrO OJleJJ.eHeHHH H nepHoJJ.HqeCKHe·HacTynaHHe H OT
crynanae qeTBepTHqHOrO JleJJ.HHKa. CT8J10 H3Be<:THO, qTO nOXOJlOJJ.aHHe, 
uacrynasuree 13 cesepaox noayurapaa B KQHI{e aeoreaa, Bhl3BaJlO aa
crynaaae JleJJ.HHKa aa Eapony, A3HIO, Ceaepayio AMepHKy. lJeTBep
THqHhIH JleJJ.HHK, oXBaTHBWHH 60Jlee 30% naourana CyWH (puc. 65), 
aacrynan H3 HeC~OJlbKHX uearpoa. B Esporte uearpsr OJleJJ.eHeHHH 
pacnonaranacs B CKaHJJ.HHaBHH H AJlbnax. B A3HH - B 06J1aCTH TIo
aapaoroYpaaa H aa :raHMblpe, B Ceaepaok AMepHKe  B. Kopnaase
pax, B6J1H3H fYJJ.30H9Ba rrponaaa H H.8 noayocrpoae JIa6'paJJ.op. TIo
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f(OHeI/HO· 110P}HHIIJI
HoplHHaJl 'paIJHUHQ OJbJ 

epJlba .\
3aH~po6al1 /1,pyHIlUHbl, , 
pa6HUHa I . 

• 
PHC. 64. Cxeaa COOTHOllleHHll JIeJJ:HHKoBbiX H BOJJ:HO-JIeJJ:HHKOBbiX «I>OpM peJIbe«l>a 

". 

I( 8KKYMYJlHTHBHhIM 4>opMa.M: JleJJ.HHKoBoro peJlbe4>a OTHOCHTCH 
osu, KaMhI, saaapa (pHC. 64). ' 

Oeu (wBeJJ.. osar -rpHJJ.hI B BHJJ.e y3KHX' H3B.HJlHCTbIX BaJlOB)
BhITHHyTble B nanpaaaenaa JJ.BH}KeHHH JleJJ.HHKa rpHJJ.hI C BOJlHHCThlMlt 
H y3KHMH rpe6HHMH. IIIHpHHa HX HeOJJ.HHaKOBa, MeCTaMH OHH cyzca 
IOTCH JJ.O TaKoH creneaa, qTO CTaHOBHTCH npephIBHCThlMH.H npxotipe
TalOT BHJJ. BhITIlHYThIX B uenosxy np0JJ.OJlrOB8TbIX XOJlMOB. LI.JlHHa tpHJJ. 
OT HeCKOJlbKHX COTeH MeTpOB JJ.O JJ.eCHTKOB KHJlOMeTpOB, BhlCOTa OT 5 
JJ.O 50 M H oOJlee. 03hI COCTOHT H3 xopowo coprapoaarraax KOCOCJlOH
CThIX. neCKOB; rp~BHH H raJleqHHKOB. Hx npOHCXO}K'JJ.eHHe 06bHCHHIOT 
no-paaaoxy. DOJlbWHHCTBo HCCJleJJ.oBareJleH riPHJJ.~p)l{HBaIOTCH reopxa 
pycnosoro npOHCX{)}KJJ.eHHH 030B. 

K..aMbl (HeM. kamm  rpeeens) --'- necsaaue XOJlMhI BhlCOTOH 10
12 M, 6ecnopHJJ.OqHO pa36pocaHHhle B6J1H3H KOHeqHhlX MopeH. XOJlMlJI . . 

IS4 

, ~blOaXOlJaHlJ8 \ 

I 9pouupoBaHHaR I1hOOH 
KaMbl KopeJi/f.aR nopolJa 

. §opaHbU IItfbl 
/'">.a...II /(!lp'106hle CKallhr 

'/~"' ..............: . . 

. CJlO)l{eHhI xopowo COpTHpoBaHHhIM neCKOM, nepeCJTaHBalOll{HMCH C rpa
BHeM H rJlHHoH. TIpeJJ.nOJlaraIOT; qTO KaMhI B03HHKJlH aa Me,CTe Kpyn
HhlX JleJJ.HHhlX rJlhI6, aa iIOBepXHOCTH KOTOphlX 6h1J1H KOTJlOBHHhI, sa
nOJlHeHHhIe BOJJ.OH. B OCHOBaHHH KaMOB aaaeraior B8J1yHhI. KaMhI 
OKaHMJIHIOT'KOHeqHYIO MopeHY. . 

3aHopbl (aar. sandur -neCOK) - 06WHptlhIe rrecxaaae nOJlH, npo) 
CTHpalOll{HeCH nepen KOHeqHhIMH 'MopeHaMH. rrO~epXHOCTb HX cnerxa ' 
BOJlHHaaH. 06pa30BaHhI ORH CJlHBWHMHCH Me}KJJ.Y' C060H K(>UycaMH' 
asmoca JleJJ.HHlWBbIX qOTOKOB, BhlXOJJ.HIl{HXH3-noJJ. xpas JleJJ.HHKa. TIPH 
OTCTynaHHH JleJJ.HHKa KOHyChI BhlHoca aapautasaiorcs, oopasyercs 
cnerxa BDJlHflcTasr paBHHHa. 3 aHJJ.Phi , cJlo}KeHhi B OCHOBHOM neCKOM, 

I BKJilOqalOll{HM HetWJlbWOe KOJlHqeCTBO rpasaa H rJlHHhI. 
<l>JlIOBHOrJlHI{HaJlbHhle OTJlO}KeHHH BCTpeqalOTCH cpena COBpeMeH

HblX JleJJ.HHKoBhIX ocaJJ.KOB, .HO oc06eHHO IOHpOKO OHH pacnpocrpaaeaa 
B (>6J1aCTHX qeTBepTHqHOrO OJleJJ.eHeHHH. ¢lOpMhI JleJJ.HHKOBoro. pense
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XOJIOAaHHepa~npOCTpaHHJIOCbH aa IOLKHbIe paHOHhI,Bbl3BaB nonaace
HHe CHerOJ:lOH rpanaua .aa Kaaxase, B ropax TJIH~-llIaHst If B )J;pyrHx 
06JIaCTHX. TaK; na Flaxape caeroaas JIHHItH (COBpeMeHHoe nOJIOLKe
HHe 3800-5200'M) onycxaaacs AO OTMeTKu' 6-00 M HaA YPoBHeM MOpH. 
B AeppHKe JIe;zr.HJlKH cnycxaaacs C ByJIKaH6B KeHHH, B 101I{HOH AMe
pHKe-7- c. AHA. 

o KOJIHqecTBe HacTynaHHA H OTCTYnaHHH ~eTBepTHqHOrO JIeAHpKa 
CYAHT, no qepeAOBaHHIO B' reoaoraxecsoa paapeae ':IeTBepTHqHbIX OTJIO.... 
LKeHHH JIeAHHKOBbIX H HOpMaJlbHbIX 'KOHTIIHeHTallbHblX ocaAKOB. 

Bnepaue JIe)(HijKOBbIe OTJIOLKeHHH qeTBepTH1fHOrO OJIeAeHetfHH 6b1
JIH paCqJIeHelibI. B·AJIbni!x B 1909 t. neHKo~ H :o.pIOKHepOM. HMO 6bI

~ 

PHe: 66. Cxeua pacnpocrpaaeaas OJIe.a.eReHHH (no A. 11. MOCKBHTHRY): 
OK - rrpeanoaaraeaaa rpeBHua OKCKoro OJIe,AeHeHBli. JJ. - rpaBBua. pacnpoc~lI:BetlBli AHenpoB.
cxoro OJIeileHeHHl1. M  rpaHHua pacnpoCTpaHeHHlI' KOCKOBClWro O.lIueaeBBli. K - rpilHBua pae
"pocTpaHeRHR KanBHHBCKClrO OneAeHe,HHlI. O~t:- rpaHHua" pacnpc1cTplllleHHlI ccramxcacsoro 0JIe

AeHeBBR . 
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JIH Bbl.u.eJIeHbI qeTbipe JIe.u.HHKOBbie _3nOXH, aaaaaainse no npHTOKaM 
p. JlyuaH: 2tOH.~ N2, MUH.OeAb Q" puce Q2 HBl6pM Qs. 

B CCCP cxeua qeTBepTHqHOrO' OJIe.u.eHeHHH 6b1JI8 pa3pa60TaH3" 
H. Il. I'epacauoaux, K. K:MapKoBblM, a HeCKOJIbKO n03)Ke A. M. Mo
CKBHTKHblM. COrJIaCHO 3TOH cxexe H8 repparopaa esponeacxoa qaCTH' 

',	 CCCP (Ta6JI. 9, pHC. 66) 6h1JIH BbI.u.eJIeHbI rpa'uHl(bI orcCICQU Ql (COOT
BeTcTByeT MHH.u.eJIIO), OH.enpOBClwu, MOCICOBCICQU' Q2 (oraesaior pHC
.cy), rcaAUH.UH.crcou H OCTCJ./UrcOBcrcOl'l Qa (oraeuasrr mopxy): JIe.u.HHKO

. BhlX 3nox.' " • . • . . '. " 
Ha~OJIbWee pacnpocTp.aHeHHe HMeJI nnenposcxan JIe.u.HHK, cny

CKaBWHHpl H8 IOf .u.ByMH. H3b1KaMH. O.u.HH H3 aax ABHraJICSl no .u.OJIHHe " 
.lloHa, .u.pyroH no .n.0JI~He ;UHenpa'. . .~ I .' 

Ha'. xecre oTcTynHBw~ JIe.u.HHKoB OCTaJIHCb JIe.u.HHKoBble,H ~JIIO
·BHOrJIHUHaJIbHNe OTJIOOKeHHH .a- MHOJKeCTBO oaep, .Ha B03BblweHHblX 
-yxacrxax ,CKaHAHHaJHI~,KapeJIHH, KOJIbCKOrO n0,ilyocTpoBa H psna 
·npyrax paHOJlOB cOXpaHHJIHCb CJIe.u.bI JIe.u.HHKOBOJ{ 3p03HH, 6apaHbH 
JI6b1, xypnasae CKaJIbi. "tJeTBepTHqHoe oneneaeaae .u.OCTHrJIO csoero 
anorea B· DJieHCToueHe. OKOJIO 10 TbiC. JI~T nasan OHO .'Pe3KO COKpa-
THJIOCb. - • 

.Coapexeaaoe. OJIe.u.e.~eHH,e OXBaTbiBaeT paHOHbi AHTapKTH.u.bI, Tpea
JIaH.u.KH, OCTpOBa Cesepaoro JIe.u.OBHToro oxeaaa. Ero "nnoutans DOqTH 
B TpH, paaa MeHbwe 'MaKCHMaJIbHOrO nJIeHCTO~eHOBoro..oJIe,u.~He~HH, sa-
HHMaBwero 45 MJIH. KM2•· . 

Cyuiecrayer HeCKOJIbKO rKnOTe3 0 npasaaax B03HHKHOBeHnH OJIe
.u.eHeHHH. <I»aKTOpl>I, noaoscemnse B OCHOBy 3THX rasorea, MOJKHO non
pasneaare HaacTpOHOMHqeCKHe H reonora-iecxae. K aCTpOHOMHqeCKHM 
~aKTopaM, oblsblBaBwHM nOXOJIo.u.aHHe na 3eMJIe, OTHOCHTCH: 1) H3Me
HeHHe 'HaKJIOHa 3eMHQH OCH; 2) .0TKJIOHeHHe 3eMJIH OT ee Op6HTbI 
B cTopoHy~y.u.aiIeHHH OT Coaaua; 3) HepaBHoMepHOeTenJIOBOe H3JIyqe

"HHe COJIFfua. K reO,lJOrHqecKHM :4'aKTopa~ OTHOCHT nponecca ropooo
p.(l30Ba,HHli, BYJI~HHqecKYIO .u.eHTeJIbHOCTb,nepeMemeHHe MaTepHKoB. , • 

Ka}l{.u.aH, ij3 rHnoTe3HldeeT CBOH He.u.OCTaTKH. TaK rHnOTeS8, CBH' 
sblBaIOmaH OJle.u.eHeHHe C 3nOX8MH ropoo6pa30BaHHH, He· 06'bHCHHeT . 
OTcy'rCTBHe OJIe.u.eHeHHH B Me3030e, XOTH B 3TY 3Py ropoo6pa30BaTeJIb-" 
Hble npouecCJll 6b1JIH,lI.OCTaT<RHO aKTHBHblMH. '.' . , 

_ < ~ -,. c ' 

AKTHBH3aUHH' ByJIKaHHqeCKoH ,lI.eHTeJlbHOCTH,· no MHeHHIO O.u.HHX.~ 
yqeHbIX, npHBo.u.HT·K ,no:renJIeHHJO .KJIHM'a,Ta H8 ,3eMJIe (yrJIeKHCJIblH 
ra3, ,Bbl6paCblBaeMblH B. aTMoclIJepy npH ByJIKaHH3Me, cnoc06cTByeT 
.u.JIHTeJIbHOMY y.u.epJKaHHIO· COJIHeqHOrO TenJIa 9 aTMoc~epe); no MHe
HHIO .u.pyrHX,"""'. K noxoJ\~.u.lfHHIO ..fJis6pOCht ByJIKaHaMH .B aTMoc~epy 
nblJIeBbiX qaCTHll. YMeHbWaK)T KOJIHlJeCTBO coJiHeqHOrO TenJIa, .u.OCTH-: 
ralOIllero nOBepXHOCTH: .3eMmi). COrJIaCHO rHnOTe3e nepeMemeHHH M8

!'. TepHKOB orpOMHble yqa<;,TKH CYWH Ha npOTH2KeHHH HCTOpHH pa3BHT-HH 
· seMHOH KOpbl nepHo.u.HqeCKH nepexo.u.HJIH H3 06JIaCTH TenJIOrO KJIHMa-. 

Ta'B 06JIaCTH XOJIo.u.Horo KJIHMara, H Hao60pOT., 
feO.DorHqecKHe pe3Y.DbTaTlJl O.DeAeHeHHi. H3CKa3aHoro Bblwe 

CJIe.u.yeT, 'ITO nepHo.u.HqeCKH TO B O.u.HoM, TO-B' .u.pyrQM paffOHe 3eMHoro 
wapa . npOHcxO.u.HT nOX9JIo.u.aHHe KJIHMaTa, BJIeKYrn.~ sa C060H o6pa
SOBaHHe JIe.u.HHKoB. npH .u.JIHTeJIbHOM nOXOJIo.u.aHHH JIe.u.HHKH paapa-
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CTaIOTCSI'M noxpaaaior OOJlbllilie nJIol.lla~H.llBHJKeHHe JleJJ.HHl{OB CO- , 
npoBooKJJ.i1eTdl onpeJJ.e"JIeHHOH reOJIOfHtfeCKOH p'aOoTOH: paspyureaaese
f'Oj>Hfit nopon H rpaacnoprapoaxoa npOJJ.yKTOB paapyureaaa. Hacry
naJPtIJ.~ 38TeM nOTenJIeHHe Bhl3h1BaeT.TaSlHHe JIbJJ.a. Beef> OOJIOMO,tlHhlH 
~aT~pHaJI, aaxBa~eHHblH JIeJJ.HHKaltfH, OTJIaraeTCSI na nYTH eto~ CJIeJio
saUD. OCBOOOJKJJ.eHHaSl OT',Jle,llHHKa nJlOl1la).{b HeCeT, CJIeJlblero o6pa. 

- -, 60TKH. Ha BblCOKOnOAHSlTWl ysacraax to~paHSlIOTCSI qJIaJiCeHHhIe cia
,JIli~ rporosae JloJIHHllI H' ~pyrHe <pOpMbI JIeJJ.HHKOBOH M<a,apaLUJJf•. 

'.	 B .00JIaCTH jJOHHJKeHHH ,BOaHHKaJOT MoptHHble rpSlJJ.bl,:. ~pYMnHHhI 
'! npyrae ,iJ>OPMhI JIeJJ.HHKoaoA aKKyMYJISlIl~H. OC06eH.HQ WltpoKO pac-'.;'c\ 

npocrpaaeau epJIIOBHOrJlSlUHaJIbHble OTJIOJKe)Ut:SI. 06JIatrH OJle.lleHe~KH '} 
OKoHTyp.a8~IOT rpSl,lUIIKOHetIHblX MOpeH. MOlleHHhrH, ManpaaJI - 'Q'AHH 
aa BlftlOB'reonOrlHle~KHX OTJIOJKeHHiLOHH qTJIHtlalOTCsr HeCOpTHpUSaR:' 

.;.	 

HOCTbIO 06JtOMKOB, Ha.1lHqHeM OKaTaHHblX IrHCllapanaHHblX w'paMaMH.,
 
raJIhd HBaJIYHdB_ feOJIOrH HcnOJIb3:YIOT. HX JJ.JISI nOHCkOB"jf PAaBeJJ.KH
 
KOpeH5b1X MOCrOpO)i{JJ.eHHH nOJIe3-HblX· HCKonaeMbI'X~ B nt>OMblIlIJIeHHO

CTH HCnOJIb3YIOTCJI XOPOIlIQ" COpTHpOBaHHblecflJJIOBHOrJISlLUf8JIbHble
 
tIecKH, rpaBlfH, JIeHTOqHble rjjHHbI. .'" . . 

JIep.HHKH HI'paJIH H HrpalOT orpoanyio POJIbB epOpMopOBaHHH 
KJniM8THqeCKHX H noronaux yenoBHii 3eM,TUf.~ Bnaronapa HM eosnaer

I) , -' CSI B aTMocepepe paaHOCTI,TeMneparyp,Bbl3b1B8IOlllaSl JJ.BHJKeHHe B03. 
.u.yinHblX MaCC. JIeJJ.HHKH nHTalOT BOJJ.OH MHOr01fHCJIeHHble pexn, oepy- , 
LQHe'HaqaJIO C tqp.'OHR ·TajiT B eerie Orp0M.HbleaanaChI npedWH BoJJ.hI, 
1'aKHeOOXOJJ.HMbit HaCeJI~HHi<l a~HOI'(l mapa. Y}Ke ceaxac' 06cyJKJJ.a
eTcSI OpOOJIeMa .HcnOJlb30BaHHSI aanacos .npeCHo~'BOJJ.bI, cocpenoroses
HblX B 8Hcoeprax: OpeJJ.nQJfaraeTCSI. 6YKcHpoBKa' DJI~.BalOLQHx JIeJJ.BRblX . 
OCTPOBOB K 6eperaM rex cTpaH,' xoropue .HcnblTblBalOT OCTpyIO H~

..XBllTKYB npeCHoH ~0JJ.e. . . ' 

-..' 

·r n a 8a XVII 

reOnOr!'l4ECKA5I 4E~TenbHOCTb MOP5I 
-	 , 

. 

.
«. '":' 

.. MopSl H .oxeaau; HaJJ.O~1O KOroJ)Jix npHxo.u.:HTCSI OKOJIa' 71% no
~ 

eepXHOCTH' 3eMJIH (361 ¥JIH. KM');' HrpaK)T OFpoMIlyIO POJIb lJ' ij>OpMH
.;." pOBaHHH OCMOtIHO" OOOJI01lKHaeMIl!>H xopu. .,LJ.oCT3TOqHO cxasars, QTO 

;" 
6f>JIee 95%. scex ocaJJ.OtIHbIX IWpoJJ. COCTaBJISlI9T OOpOJJ.bI MOpCKOFO npo
HCxO}f(~eHHSI.'OO 9TOM HaM paCCK"aahlB-aIOT COXP'!lHHBIliHeC.SI B.aeM:HblX 
CJ1~JlX. HCK'onaeMbie OCTa.TKH M:OPCKOH <})a:yHbI HepJlOpbl. HaY'tIeHl'leM 

. TeOJIOrHQeCKHX npoueccos, npOHCXOJJ.SlLQHX B TO.JILQe MOpCKOH ItOJJ.hI H 
Ha MOPCKOM JlHe,aaHHMaeTC.SI MOpCK4JlZeo/wzuJl.. ..". . 

PeJlbe4t 'AHa MHpOBoro l)KeaHa. rJIaBHeHIlIHMH 3JIeMeaTaMH pease

cl>a AHa MupOBoro oxeaaa JlBJISIIOTCSI llIeJIbep, KOHTHHeHTaJIbHLlA CKJIOH,
 

; ,OKeaHHQeCKOe .JIOiKe,. cpe.iI.HHHo"OKeaHHtIeeKH~XpeOThf. K ~OoJIee MeJI

~~<~.:.. 

KHMepopMaM' peJIbelfla MopcKoro', AHa OTHOCjlTCSI:. ocrpoaaue .zi.yrH, 
rJIy6oKoBoJJ.Hhle JKeJIooa (pHC. 67), OJJ.HHOtIHlie ropa. Hexoropue 3JI~
MeHTblpeJIbeepa JJ.Ha -HHJJ.HHcKoro oxeaaa noxaaasa 8.~ pHC. 68., . . 

,	 , ... 
~ illeAbt/J, HJIB MeAJWBoOHaR ..06AaCTb iina, SlBJI.SIeTCSI nOJJ.BOJlHblM 

np0.1l.PJIJKeHHeM Ma~epHKOB. MeJIKOBQ-JJ.be CnJIOWHOH n<mocoA llIapHHOH 
B JJ.eCSlTKH H COTHH KHJIOMeTp01! onoscuaaer CYillY_' HaH60JIee WHpO
KitH llIeJIbep. (AO 1200 KM H oOJIee)'y oeperoB Cesepaoro JIeJJ.oBHTOCQ 
H THXOi'O OKeaJfOB. B npeneaax MeJIKOBOAHOH aOHbI Cesepaoro Jleno
nnroro OKealnt pacnoJlo>KeHli oxpaaaaae NOPSl- Bapeaueso, Kap-. 
cxoe, ,JIanreBblx, BOCTOQHO-CHt)HpcKoe H JJ.p. Ha rJIyoHHe meJIbep OKaH-
QHBaeTcSl ycrynox, nepexonanmx B 1COHTuH~HTaAb"blt1 CK.AOH: rJI.yoH
aaycryna B cpenaex 200 M. Ilosepxnocrs llIeJIbepa He scerna pOBHaSl•. ·.. 

KH 
-01:=- ~~ "'q'f~	 === - ,-::a. 

)'V~ ) ;.

8==B'1 ~2 + . T'X"":"Xl*' r;<V"7l5' ~6 ~7' r::::=JII ,..~+
~-- ~ +.. + ~ ~ L....:::....J ~ I:::::..:...... 

.	 
. PHC. 67: Cx.e)(& CTPQeHHR OKeaHHQeCKOrO .!lila: 

I - BOlla OKURa. Z - ·OO.81101JHloIA CIIoA, 3 - rp8HIlTHbI1! M8CCHJIl>I. -4- rpaHRtHLIA cnoA. 5 - CMe

. . W8BHLle' ,nopollLl. 6 - lS~.anbTOBLIA cnoA. 7 - BepxHllll M aRTRH. 8 - rpaHH~8 1'1fXO•
 

'0 

ECTb ;B03BblmeHHSI H 'BnaJJ.HHbI. Y oeperOB AHr.aPKTH,l(bI, rne llIeJIblP 
TSlHerCSI JJ.O rJIyoHH 600 M, JIeJJ.1!.HKaMH, cnycKaBwHMHCSI B Mope, aa 
~He -aunaxanu r JIyooKHe JJ.O.JIHHbI. Ha llIeJIbep~BapeHueBa MOpSi. -npo
JJ.OJIJKalOTCfl JJ.OJI·HHbI pes CYIliH (OpH"nSlTb, Ceaepaas nBHHa). 3HatIH~ 
T.eJIbHaSi tIacTb wMb4ta noxpara MOLtiHO" romnea MOpCKHX OCaJJ;KOB, 
cpeaa ,Ko<rOpbIX JIHmb B OTJJ.eJIbHblX. MecTax OOHa}KaIO-TCSI' xopeaaue • 
nopoJJ.bI. CpeJJ.HHH yKJIOH llIeJII,epa 0°07'. . . . . . . 

l(oHTUHeHTaAbHblt1 C1CAOH. HaQHUaerCSL C ycryna, OTJJ.eJISIlOlllero ero 
OT WeJIb4ta, H np0JJ.OJIJKaeTCJI rra r JIyOHHyB cpenaex Ao 3500 M. I<py,:
THaHa yKJIOHa nocraraer 15° H OOJIee. MeCTaMH CKJIOH riepeXOJJ.HT . 
B OOPblBbI, HMelOlllHe BHJJ. YLQeJIHH HJIHKaHbOHOB (pHC. 69) .• OHH P3C' 

,nOJIaraIOTCSI B MeCTax BnaJJ.eHHSI pex. OJJ.HH HaKpygHeHWHX KaHbOHOB 
MHpa SlBJIJleTCSI np0JJ.OJIJK~HHeM pexa KOHro' (Baap}, BnaJJ.alOLQeA 
B ATJIaHTHQeCKHH OKeaH. Y OCHOBaHHSI KaHbOHa, npocnescaaaiouterocs 
JJ.O 4000 M r JIyOHHbI, pacnOJIOJKeH orp.oMHblH KOHyC ~bi:HOC8, cJl6JKelf o , 

. HblA ocaJJ.KaMH, npHHec~FlHblMH C CyWH. KOHTHHeHTaJIbHblH CKJIOH no-" 
KpbIT MOIl\HblMH TOJIll\aMH ocaJJ.KOB. JIHllib TaM, rne JJ.eHcTByIOT npa

\ 
191 190 



-
~. 

193 

.:.:.::::": ':·7:·:" :'-':':'.: :.:.. ",!:..':~ :::::: 

S&~W~:~:.'2I-;::·~1:~~! 

13-1173 

Puc. 69. 06mHA BU~ .llByX nparoxoa nonaonaoro xaasona CKp~n
ca no Ha6JI1o.llellUHM aKBaJIaHfUCTOB (no et>. Il. Illenapny) 

F.l/,y6olCoBoOHbte ocenotia BbITHHYTbI B)l.OJIb OCTpOBHbIX ayr Y3KHMH 
rJIy60KHMH ananaaaxsr npOTH)KeHHOCTblO B COTHH"":H TbICHqH KHJIOMeT
pOB. IIIHpHHa )KeJI060B )l.eCHTKH KHJIOMeTpOB, rJIy6HHa 60JIee 6000 M. 

. 1:13 40 H3BeCTHbIX B HaCTOHlI\ee BpeMH rJIy6oKOBO)l.HbIX )l(eJIo6oB. HaH-· 

. 60JIee ,KpyIIHbIMH CqHTalOTCH MapuaHclCuu ~e.l/,o6 (11022 ¥), tPU.l/.un
nUHCKUu (10497 M), Tokea (10882 M), Kypu.I/,o-KaMltaTclCUu 
(10542 M), Kepuade« (10047 M)( Ilposeneaaue HCCJIe)l.OBaHHH no
Ka3aJIH, qTO CKJIOHbI )l{Mo60B xpyrue C ycrynaaa, rJIy60KHMH KaHbO

HaMH H )l.eIIpeCcHHMH• .lJ.HO OTHOCHTeJIbHO Y3Koe (no 20 KM), IIOKphl
Toe ocanxaxa (BaJIyHbI, ransxa H 60JIee MeJIKHe. 06JIOMKH). B OTJIH
xae OT. rJIy6oKOBO)l.HbIX )l{eJI060B ICOT.I/,OOUHbt HMelOT, rJIy6HHy 4
6 TbIC. M. <bopMa HX 6bIBaeT OBaJIbHOH H aenpasansaoa, npOTH)I{eH
HOCTb COTHH H. TblCHqH KHJIOMeTpoB. HaH60JIee KpyIIHblMH KOTJlOBHHa

,'OCTpOBHbte oyeu npe)l.CTaBJIHIOT C060H uenosxa OCTpOBOB, BhlTSI-. 
HyTbIe B)l.OJIb 6eperoBoH JIHHHH' aa HeKoTopoMOT nee ynanenaa. 
OCTpOB3. o6pa30BaHbI rpanaxn asrcrynaiomax nan BO)l.OH ByJIKaHHqe
CKHX rop. Bucora HaH60JIee xpynaax H3,HHX )l.OCTHraeT 4500. M 
(Kyp1fJIbCKHe ocrpoaa), a BMeCTe C nO)l.BO)l.HblM npO)l.OJIJKeHHeM
9000 M. Ocrposaue )l.yrH WHpOKO pa3BHTbI y 3an3)l.HbIX 6eperoB TH

xoro oxeaaa, MeHbwe y BOCTOqHOrO ero noeepeacss, B ATJIaHTHqeCKOM 
H I:1H)l.HHCKOM oxeariax. 

"'t 

-\ 
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~ 
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Puc. 68'. et>parM6HT ana HH.llUHCKOfO oxeaaa: 
"-.wen&4!; 2 -=-'KoHTHReHTallbHbllI CKlIOH. 3'- raAoTbl. 4  nO,ll,BoJl,Hblll BYlIKaHlPleCKHA roPRblft 

xpeC5eT. 

..1IHBHO-OTJIHBHbIe H npanoaaue Tel:feHHH, ,06Ha)KaIOTCH xopeauue no-
p~bI. ~ '. 

KOHTHHeHTa'JIbHbIH CKJIOH nepexonnr B oseanuxecxoe .l/,o~e. Ilepe
XOA BbIpa)KeH He Bcer)l.a qeTKO H npOCJIe)KHBaeTCH Ha rJIy6HHax 2~ 
.s TbIC. M. I:1HOr)l.a JIO)Ke HaqHHaeTCH y OCHOBaHHH /OCTPOBHbIX nyr, 
{)T)l.eJIHIOi:IJ.Hx OKeaH OT xpaeaux MopeH. HaH60JIee rJIy60KHe qaCTH 
..1IO)Ka (no 6000. M) oepasyior nonaomnse KOTJIOBHHhl, nO)l.HHTHH-B03
;BbIweHHOCTH. HaH60JIee rJIy60KHe qaCTH oKeaHHqeCKOrO )l.Ha npaxu
IKalO1 H; OCTpOBHbIM nyrax. I:1x HMeHylOT rJIy6oKOBO)l.HbIMH )KeJI06aMH. 

- HaH60JIee BhlCOKHe nO)l.HHTHH )l.Ha npeacrasaena eaUOTaMU H cpeiiun-
RO.OIceaHUlteCICUMU xpetrrauu. .' / 
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MH	 Taxoro oxeaaa HBJIHIOTCH 

11,eHTpaAbHaR, lO~HaR ICOTA08UHbt, 
B ATJIaHTHQeCKOM oxeaae -
CKaR, ApZeHTUHCKaR, Epa3UAbCKaR,
 
CKOM - CO,;taAUUCICaR, HHiJUUCKO-A8CTpaAUUCKaR;
 
BHTOM oxeaae - Kanaocsan, AMyHiJceHa,
 

..	 BHH ,lI.HO pasnoe, y ,lI.pymx nOKphITO ycrynaxa HJIH
 
COOOpa3HOR q>OpMhI ByJI}{aHHlIeCKHMH B03BhIllIeHHOCTHMH. B
 

HOR KOTJIOBHHe Taxoro oxeaaa, HanpHMep, OHO H3pe3aHO nO,ll.BO,ll.HhIMH
 
XpeOTaMH, rOpHhIMH MaCCHBaMH,
 

HlflleCKHMH B03BbIllIeHHOCTHMH. 

, 
" 

a~I·<.···il .~; 

;'-, 1 _ rpauaua cpeJlHHHO.OKeaHH'IeCKHX xpe6ToB. 
30HbI TeKToHH.'1eCKHX HapyUleHHIl '" 

..~ 

Ha OKeaHHlIeCKOM JIO}Ke
 

ropu _ eaaoru (Ha3BaHbI no
 

A. f. fIORO). BhICOTa ropCBhIllie
 
pa3HaH, KpyTH3Ha CKJIOHOB
 

nan BO,ll:{)R. Y HHX nJIOCKHe
 
OKeaHe HaClIHThIBaeTCH OOJIee
 

-aa CKJIOHaX cpe,ll.HHHbIX OKeaHHlIeCKHX 
~V,7:- cBH~aHhI C CHCTeMaMH QCTPOBllbIX ztyr
 

,lI.He BCTpellalOTcH nO,ll.HHTHH,
 
TelleHHHMH oCa,ll.KaMH
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PHC. 71. npo<jlHJlb nna ATJIaHTHQeCKOrO oxeana (no .cI>. n:, Illenapny) 

H HblO¢ayHiJAeHCKUU xpetier ATJIaHTHlIecKoro nooepeao,s Cesepaoa. 
AMepHKH). .. 

B TponHlIecKHx 30Hax OKeaHa nO,ll.HH!HH Hepe,ll.KO oopa30BaHM KO
JIOHHHMH ·KopaJIJIOB. OHH npe,ll.CTaBJIeHhI6epezo8btMu putbaxu HJIH KO

paJIJIOBhIMH oCTpOBaMI:I - aTOAAaMU. 
KpynHeHllIHMH nO,ll.BO,ll.HhIMH ropauxa coopy1KeHHHMH HBJIHIOTCH 

cpeounno-oxeanusecsue xpetiru, oopasyioume e,ll.HHYIO ropayio CHCTe
My Maposoro oxeaua npOTH}KeHHOCTbIO 60 ThIC. KM (pac, 70). B Ce-, 
BeRHOM JIe,ll.OBHTOM oxeaae CXO,ll.HylO. C cpe,ll.HHHO-OKeaHHlIecKHMH 

xperiraaa crpyxrypy HMeeT JIHIIIb xpetiet feKKeAR. B ATJIaHTHlIecKoM 
oxeaae Cpe,ll.HHHblii xpeoer rrenpepusaoa nenno BhITHHyT B,lI.OJIb scero 

, ~,,~ 

CP'OuHHo-AmnaHmuvccKUu D.\:-.~Iii.¥ . x. OJ'" 
MC/lf/lrt/ A" tee 2 

oxeaaa (pHC. 71). OH pa3,l1.eJIHeT ero ua zrae cHMM:eTpHlIHo paaaue 
lIaCTH. Xpeoer pa30HT MHOrOllHCJIeHHbIMH nonepesnaaa TpeIII.RHaMH, 
OT,lI.eJIbHhIe qaCTH xpeoTaKyJIHCOOOpa3Ho CMeIII.eHhI (pHC. 71). ATAaH
TU£leCKUU cpeitunno-oseanuuecxtui xpetiet nponoazcaercsr B I1H,lI.HH

CKOM oxeaae, rne oopasyer nae BeTBH:' ceaepayio H IO)I{HylO. CeBep-

I HaH BeTBb, H3rHoaHcb, BhIXO,ll.HT K Kpacaoxy MOplO H nanee nponoa
)l{aeTC51 aa KOHTHHeHTe B BH,lI.e pa3JIOMOB BOCTOllHOH Aq>pHKH. 
IO}KHaH BeTBb - UeHTpaAbHouHiJuUC1C()e cpeiiunnoe noonnru« npo

,ll.OJImaeTCH aa BOCTOK H B THXOM oxeane BHOBb ,lI.eJIHTCH aa zrae lIaCTH: 
BOCTOllHYIO H' IO)I{HYIO. lO~HOTuxooKeaHcKuu xpetier BbITHHyT B aa
npaBJIeHHH HOBoH 3eJIaH,lI.HH, a BOCTOilHOTuxooKeaHcKaR' 8eT8b yxo

,ll.HT1<: BOCTOllHbIM' oeperaM Tnxoro oxeana H OKaHlIHB8eTCH y notie
pe}KbH Cenepnoa AMepHKH. Cpe,ll.HHHO-OKeaHHlIecKHe xpeoru CJIO)l{eHhI 

Oa3aJIbTaMH 'H OJIH3KHMH HM no cocrasy Marr~{aTHlIeCKHMH noponaxa• 

MaKcHMam;HaH BblCOTa nO,ll.HHTHH 3-4 ThIC. M, nmpaaa 1000

3000 KM. B,lI.QJIb oceH xpeoros npepuaacrof JIHHHeH THHyTcH zAy6oKO
eoiinue ~eAo6a, HJIH PU¢Tbt (aar. rift - paCCeJIHHa, YIII.eJIbe). WH
pana paCCeJIHH 30~70 KM, rJIy6HHa ,lI.OCTHraeT 3000 M H 6oJIee. 

OpraHH'IeCKHH MHpH OHOHOMH'IeCKHe 30HbI MOpSl.BO,ll.bI MopeR H 
OKeaHOB HaCeJIHIOT OKOJI0200 ThIC. BH,lI.OB pa3Ho06pa3HbIX )l{HBOTflhIX 

H paCTeHHH (BO,ll.OPOCJIH, MOJIJIIOCKH, phI6bI H np.). PaCCe.lIeH opramr
tIeCKHH MHp B TOJIIII.e MOpCKOH BO,lI.bI aepasaovepao. COBeTCKHMH yse- -, 

HhIMH yCTaHOBJIeHa rOpJl30HTaJIbHaH H BepTHKaJIbHaH 30Ham>HOCTb HX 
paCCeJIeHHH. fOpH30HTaJIbHaH 30HaJIbH'ocTb coraacyercs C KJIHMaTHlIe-
CK-HMH 30HaMH oxeana, co' crenessro y,ll.aJIeHHOCTH 01' 6epera. fyCTO

HaCeJIeHHOH 30HOH HBJIHIOTCH rennue H rpornorecxae MOpH, rne yCJIO
BHH ,lI.JIH pa3BHTHH 0PNlHH3MOB secsxa 6JIlirOlIpHHTHhI. B 30H3X C yMe
peHHbIM 'KJIHMaTOM H KJIHM'aTOM XOJIO,ll.HbIM, KOJIHlIeCTBO BH,lI.OB pesso 
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PHC. 70. MHpoBaH pnrprosas CHCTeMa: 
2 - nOnO:lKeHHe pHqlToBoll 30HbI. 3

(cjlBHrOB). 4 - nHHHH BynK8HOB 

pa30pOCaHbI onaaoxaue ByJIKaHHlIeCKHe 

HMeHH • q>paHuy3cKoro HaTypaJIHCTa 

ThICHlIH MeTpOB, q>opMa KOHyCOOO
12-20°. HeKoTopble raiioTbI BbICTynalOT 

BepIIIHHhI, cpe3aHHbIe aopa3HeR. B THXOM 
10000 raaoros. (aRoTbI pacnonaraiorca 

xpeoToB, B KOTJIOBHHaX HJIH 

H }KeJIOOoB. Ha OKeaHHlIeCKOM 
Oopjl30BaHHble HaMhITbIMH npH,lI.OHHhIMH 

(BOCTO£lHOTuxooKeaHcKuu 3K8aTopuaAbHbtu 8all 

Ce8epo-BoCTO£lHaR, Ceeepo-Sanaiinas.: 
KOTA08UHa EeAAuHczayfJeHa; 

Ceeepotubpuxancsan, AHZOAbCKaR, Kan
Ce8epOaMepUKaHCICaR; B I1H,lI.Hii 

B CeBepHOM Jleno
HaHCeHa. Y O,ll.HHXKOTJIO-

OT,lI.eJIbHblMH KOHy
UeHTpaJIb-, 

COlleTalOIII.HMHCH C OT,lI.eJIbHbIMH I{D

. 



COKpamaeTCSI, HO aa ClJeT nOBhIllieHHSI nJIO,ll.OBHTOCTH
 

JIHlJHBaeTCSI 06maSi HX 6HoMacca. KOJIItJleCTBO
 

xpauraercs H B HimpaBJIeHHH K UeHTpaJIbHblM
 

06'bSlCHSleTCSI TeM, lJTO MeJlKOBO,ll.Hble
 

60raTbI nHTaTeJIbHblMH BimeCTBaMH, lJeM rJIy60KOBO,ll.HhIe.
 
BepTHKaJIbHaSl . aOHaJIbHOCTb 06YCJIOBJI~Ha
 

lJTO BepXHHe CJIOH oxeana, 060rpeBaeMble
 

KHCJlOpO,ll.OM, yrJIeKHCJIblM rasox.eoaee 6JIarOnpHSITHbI ,ll.JISI
 
)KH3HH, lJeM fJIy60KHe CJIOH. He xeaee
 

. TaJIbHO noxaaano, xro C YMeHbllieRHeM 

PHC. 72.' BHoHoMHllecKHe 30HbI MOpH H. 06HTalOIUHe . -, 

B TOJImy BO,ll.bI CBeTa 3aMe,ll.JISlJOTcSI
 

yaeasuraercs KOJIHlJeCTBO BH,ll.OB paCTeHHH,
 

HClJe3HOBeHHSI. Ha 9TOH ocaosc BbI,ll.eJISlJOT (jJOTU'lecICylO, HJIH
 

MyJO C nOBepxHOCTH BO,ll.HyJO TOJImy oxeaaa,
 
6ecC13eToByJO aOHY
 

HeM na rJIy6HHax OKOJIO 2.00 M,
 
. PacTuTeAbHbtu MUp MOpSi HaClJHTblBaeT 

cpaBHeHHJO C HaaeMHblMH pacTeHHSlMH 

<popMaMH. B O~HOBHOM aTO 

j\. ByT B YCJIOBHSlX zraa, npyrae 06HTaIOT B 
l<i naccHBHblH oepas )KHaHH. reOJIOrHlJeCKOe 

"t- . xoropsre 3aKJIJOlJeHbI B MHHepaJItHblH naanaps HJIH 

lJHCJIy OTHOCSlTCSI MHKpOCKOnHlJeCKHe
 

tjJOpUiJbt, HMeJOmHe H3BecTKoBblH naauaps,
 
aue BO,ll.OpOCJIH, 06JIa,ll.aJOmHe KpeMHHeBblM naaunpea. BOJIblliHM pac

npocTpaHeHlIeM B
 
xpacaae BO,ll.OpOCJiH. Cunesenenue BOiJOpOCAU' HMeJOT
 

:>KHByT KOJIOHHSlMH B npH6peJKHO-MOpCKOH

~ . 

CHa6:>KeHbI H3BeCTKOBblM'H nJIaCTHHKaMH, 

pax. Eypbte BOiJOpOCAU HMeJOT ,ll.JIHHHble 
~~t! 

. JISlJOmHecSi KO nay He60JIblliHMH 

BO,ll.OpOCJIeH nOKpblBaJOT 3HalJHTeJIbHhIe 
BOiJOpOCAU HMeWT MHoro pa3HPBH,ll.HOCTeii, "Bbl,ll.eJISIeMblX 
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J1.lISHKTOII IHElKTOH' I BeHTOCHaHMeHoBBllIIe 

BaKTepHH 
CHHeSeJIeHble BO,llOpOCJIH 
3eJIeHWe aO,ll0poCJIH 
Bypue BO,llOPOCJlH 
Kpacnae BO,llOpOC,1H 
llHaToMoBbie BG,ll0POCJlH 
KOKKOJIHT04>°PHAb! 
ll>o,paMHHH4>epbl •• 
P3J\HOJIHPHH' . 

Me,llY3w 
Kopa"JIJIbi' 
nJIOCKHe llepBH 
LJJIeHHCTOHorHe 
fy6KH 
MllIaHKH 
MOJlJIIOCKH 
MopcKHe JIHJIHH 
MopcKHe3Be3Ab1 
MopcKHe elKH 
Xpainesae pw6b1 
KOCTHCTble pbI6b1 
PenrHJIHH 
MJteKOI1HTalo~He 

KOpaJIJIbl :>KHByT aaurensoe renasrx xopea C lJHCTOH H npospas
HOH BO,ll.OH. OHH nOce~SlIOTCSI KOJIOHH~MH, .0TMHJ}aSl, OCTaBJISIIOT nOCJIe 

ce6S1 113BeCTKOBBIe nOCTpOHKH XOJIMoo6pa3HOH .11 rpanooopaaaof <pop

MbI, aaaaeaexsre ICopaAAOBbtMU putjJaMU. 

If crpoeamo. Hexoropue H3 HHX B CTeHKax KJIeTOK OTJIaralOT .H3BeCTb 
C npuxecsto MarHHSI. 

PaCTHTeJI.bHblH MHJ> 06HTa"eT' B OCHOBHOM B - sepxaax CJIOHX BO)l.H 

npaxepao no rny6HH 100-150 M. Ha 60JIblliHX rJIy6HHax paanoocpa
3He. H KOJIHlJeCTBO <pJIOPhI pesxo cokpantaercs BnJIOT~ no noaaoro ee 
HClIe3HOBeHHSI. 

)J\UBOTHbtU MUp MOpSi 60JIee paaaooopasea, lJeM paCTHTeJIbHblH, B 
HaClJHTbl'BaeT OKOJIO 180 ThIC. BH,ll.OB. MopcKHe >KHBOTHble HJIH naCCHB

HO nepeaocarcs B TOJIme MOpCKOH BO,ll.bI TeqeHHSlMH, HJIH aKTHBHO ne.. 

pexemaiorcs B sone, '4acTb H3 nax 06HTaeT aa rpyure HJIH B rpynre 
xopcsoro znra. Do oopasy- :>KH31iK xopcxae )KH~OTHble ,ll.eJISlTCSI H3 
nJIaHKTOH,6eHToc H HeKTOH. , . 

Bentoc (rpex, benthos - rJIy6HHa) - coaoxynaocrs opraHH3MOB, 

06HTalOmHx B rpynre H aa rpyare MOpCKHX H MaTepHKoBbI,X BO,ll.OeMOB. 

K HHM OTHO~SlTCSI xopaaau;' MopcKHe e:>KH, MopCKHe JIHJIHH, xopcxae 
aBe3,ll.bI, MOJIJIIOCKH, ry6KH, MlliaHKH H ,ll.p. (Ta6JI. 10). O,ll.HHH3 HUX 

Be,ZJ.yT npnxpenneaaua ()6pa3 )KH3HH (KopaJIJIhI, ry6KH, MlliaHKIt 

H T. n.), npyrae nepeuemaiorca no ,ll.Hy - MopcKHe e:>l<:H, saeansr, MOJI-
JIIOCKH. . - , 

Taf)JfHu.a 10. J(JlaccHlIiHKaD.HA Baa6\lJ1ee pacnpoCTpaHeHHYX TflOpCKBX. 
opraHH3.MoB (no n. Beb". C cOKpam,eRlfeM) 

JIJtpomlJll8CKUII JONU 

B HHX opraHH3MbI 

nponeccu <pOTOCHHTeaa, pesxo 
BnJIOTb no nOJIHOrO HX 

ocaemae
H atjJQTU'lecICylO, HJIP 

(pHC. 72). I'paanua Me)K)l.y HHMH npoxonar B cpen-
. 

OKOJIO 20 rue, BH,ll.OB.. Do 

npencraanea 60JIee MeJIKHMH 

BO,ll.OpOCJIH H 6aKTepHH. O,ll.HH H3 HHX )KH

romue ~fOPCKOH .aonu, senyr 
3HalJeHHe HMeJOT re aa HHX, 

CKOpJIynKy. K HX 

MeJIKae .BO;nOpOCJIH ICOICKOAUTO
Buatoueu - O,ll.HOKJIeTOlJ

MOpSiX nOJIb3YJOTCSI CHIte3eJIeHble, seaeaue. 6yphIe H 
BH,ll. HHTOlJeK. 

sose. 3eAeHbttJ BOiJOpOCAU 
06HTaJOT B TpOnHqeCKHX MO

(Ao 35 M) cTe6JIH, npaxpen-
xopeurxaxa. I'ycrue 3apOCJIH 6ypblX 

nJIOma"'H llieJIbllJa. Kpacnue 
no pa.3MepaM 

opraaaaxon yse
06HTaTeJIeH MOpSi CO

lJaCTSIM OKeaHOB. 3TO 

npH6pe)KHble lJaCTH MOpSi 60JIee 

. 
TJIy6HHOH. l1aBeCTHO. 

COJIHueM H HaCblmeHHble 

paaBIJTH~ 
Ba:>KeH H' CBeT. 3KcnepHMeH-

KOJIHlJeCTBa nocrynaiomero 



llllfJflKTOH (rpes, plagktos - 6JIy)K)J.alOllI.HH) - COBOKylIHOCTb MeJI

KHX OpraHij3MOB, JIHlIIeHHbIX HJIH lIOllTH JIHlIIeHHbIX OpraHOB nepensa
*eHHH, IiaCCHBHO lIepeHOCHMbIX MOpCKHMH TelleHHHMH "a TOJIllI.e BO)J.bI. 

OHH COCTaBJIHIOT OCHOBHylO Maccy HaCeJIeHHH MOpH. K HHM OTHOCHTCH 

pa3JIHlIHbIe BO)J.OpOCJIH, cPOpaMHHHcPepOBbIe, )KryTHKoBbIe, HeKOTOpbIe 

paxootipaaaue, Me)J.Y3bI H )J.p. HaH60JIee xpynasre H3HUX- Me)J.y3bI, 

pasxepa KOTOpbIX KOJIe6JIIOTCH OT 5 CM )J.o 2 M. 

HeKToH (rpes. nektos --.-.:. nJIaBalOI..IJ,HH) - COBOKylIHOCTb aKTHBHO 

,nJIaBalOllI.HX )KHBOTHbIX, ClIoc06HbIX lIep~Mefll.aTbcSI B pa3JIHlIHbIe 

YllaCTKH MOpH H nepexonars C O)J.HHX rJIy6HH aa npyrae, K HHM OTHO

,CHTCH pbI6bI, rOJIOBOHOrHe MOJIJilOcKH, )J.eJIbcPHHbI, KHTbI H np. 

HaH60JIblIIHM pacnpocrpaaeaaex H3 HHX lIOJIb3YlOTCH pbI6bI, aa

.ClIHTbIBalOllI.He OKOJIO 20 TbIC. BH)J.OB, peace acrpesaiorca )J.eJIbcPHHbt, 

KHTbI. Pasxepu pbI6 KOJIe6JIIOTCH OT HeCKOJIbKHX canruxerpoe )J.O He

CKOJIbKHX MeTpoB. CaMaH MaJIeF\bKaH pbI6Ka - cPHJIHnlIHHCKHH 6bIlIOK 

)J.JIHHOH )J.O 1 l;M, HaH60JIee xpynaas -.KHTOBaH axyna - 18 M. 

PbI6bI lIJIaBalOT co CK0pOCTbIO OT 2 )J.O 14 xu]». Mell-pbI6a. lIJIa

.aaer co CKOpOCTblO )J.O 130 KM/ll. PbI6bI paCCeJIeHbI lIO scea TOJIllI.e 

oxeaaa BlIJIOTb )J.O rJIy60KoBO)J.HbIX BlIa)J.HH. B rJIy60KoBO)J.HbIX BlIa)J.H

aax acrpexaiorca penxne ~K3eMlIJIHpbI lIPHlIY)J.JIHBbIX p1>f6, coxpanna

lIIHX-npH3HaKH )J.peBHHx lIPHMHTHBHbIX BH)J.OB. 

HaH60JIee KpymlhIMH MOPCKHMH )KHBOTHbIMH ClIHTalOTCH rOJIy6bIe 

KHTbI, )J.«,cTHraIOllI.He B )J.JIHHy 34 M. 113 JIaCTOHOrHX B MOpCKHX BO)J.aX 

06HTaIOT TIOJIeHH, Mop:>KH, KOTHKH, KaJIaHbI. OHH TaK )Ke, KaK H pbI6bI, 

.oseas lIO)J.BH)KHbI H ClIoc06H'bI nepeaeurarscau pa3HbIX 'CJIOHX BO)J.bI. 

HeKOTOpbIe TIOJIeHH onycxaiorcx ua rJIy6HHy )J.O 270 M, KHTbI norpy

R<aIOTCH )J.O 1 KM. B MOpCKHX BO)J.ax 06HTalOT OT)J.eJIbHbIe npencraaz

TeJIH peIITHJIHH (3MeH, sepenaxa, acrpeuatomaeca B TelIJIbIX MOpHX). 

B XOJIO)J.HbIX MOpHX 06HTalOT lIHHrBHHbI. JIeTaTb OHH He MOrYT, HO 

saro XOPOlliO lIJIaBalOT B BO)J.e H lIepe)J.BHralOTCH Ito cyme. 

PaCCeJIeHHe )KHBOTHOro MHpa B TOJIllI.e OKeaHHlIeCKHX BO)J. BO MHO- . 

rOM OlIpe)J.eJIHeTCH pa3BHTHeM B BO)J.e paCTHTeJIbHOrO MHpa, HBJIHIOllI.e

rOCH OCHOBHbIM HCTOllHHKOM nHTaHHH MOpCKHX )KHBOTHbIX. • 

B. M. UeHCJIep ClIHTaeT, liTO 06llI.aH Macca 6eHTOCHbIX )KHBOTHbIX 

B MHpOBOM oxeaae 8 MJIp)J.. T, HeKTOHa - 18, nJIaHKTOHa

36 MJIp)J.. T. 

,~, )KHBoTHbIe H paCTeHHSI, 06JIa)J.alOllI.He MHIrepaJIbHbIMH CKeJIeTaMH 

H paKOBHHaMH, HMelOT 60JIblIIOe reOJIOrHlIeCKoe aaaseaae. OTMHpaH, 

OHH OCTaBJISllOT nOCJIe ce6H CKOnJIeHHH Kap60HaTHbIx, KpeMHHCTbIX 

HJIOB HJIH paxyuresaaxoa, CO~TOHllI.HX H3 MHO)KeCTBa paKoBHH (CM. 

Ta6JI. 10). 
Oxeaa KaK cpeny 06HTaHIiH opraaasxoe )J.eJIHT Ha6uOHOMU'if!

csue 30Hbl. Ilpaopeacayto nanocy, nepHO)J.HlIeCKH 3aTOnJIHeMylO npa

JIHaaMH, BbI)J.eJIHIOT non Ha3BaHHeM suropansnoa 30Hbl (JIaT. litora

lis - npH6pe)KHbIH). B. Heii 06HTalOT )KHBOTHbre H paCTeHHH, Be)J.YllI.He 

npHKpeIiJIeHHbIH 06pa3 )KH3HH, H cPOpMbI,' cnococaue aapsmarscs 
•~~? 

B pbIXJIbIe ocanxa. HH)Ke paClIOJIO)KeHa HepUT08aIl 30Ha (rpes. 

nerites - paxyunca), OHa COBna)J.aeT C 06JIaCTbIO 'lIIeJIbcPa. K KOHTH

H~HTaJIbHO~y CKJIOHy npaauxaer 6aTUa/lbHaIl 30HfJ (rpes. bathys
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rJIy60KHii), HaCeJIeHHaH HeKTOHOM 1-1 nJIaHK'-OHOM. JIo)Ke oxeaaa nepe
xpsrsaer HaH60JIee rJIy60KaH tuiuccansnan 30Ha (rpes. abyssos
6e3)J.Ha) • 

,llJIH, Ka)K)J.oH U3 asnne nepesacaeanux, 30H xapaxrepea onpeztenea-
HbIH COCTaB oca)J.KOB..' • 

Paapyunrreasnas panora MOpg H Mop4JoJlOrHg MOPCKHX 6eperoB. 
[eOJIOrHlIeCKaH paeora MOpH 3aHHMaeT aenymee 'MecTocpe)J.H 3K30

reHHbIX reOJIOrHlIeCKHX npoueccoa. Mope 'paapyuracr, nepenocar H. . 
OTJIaraeT OCa)l.KH. 

PHe. 73. TIpHrJIy6b1H 6eper' (KpblM) (no M. 11>. I1B8HOBOii, 1974) 

\ 



.y rrpHrJIyobIx OeperOB BOJI.HbI oeCrrpepbIBI:IO, KaK MOJIOTOM, 6bIOT 
o XpyTOH 6eper, nonraxasaa H paspymaa ero.Bo BpeMH nrropxa CHJIa 

.y,ll.·apa BOJIHbI ,lI.OCTHraeT HeCKOJIbKHXCOTeH KHJIOrraCKaJIeii, BblCOT3 
acnaecxa 50 M H6oJIee.B Hameli crpaae ~aH6oJIbiliaH CHJIa rrpH60H 
orueseaa B tIepHoM Mope. B paaoae r, CO'lH CHJIa y,ll.apa BOR1:1bI, as
NepeHHaH B' CHJIbH~H IlITOPM. COCTaBHJIa 137~176 KOa. B Illornaa
)l.HH (.llaH6ap) ynapu. BOJIH AOCTHraJIH 364 xfla, a y oeperoB <1>paHUHH 
()1,beHrr) - 608 KTIa. Ha riepery Jla-Mamna BOJIHhI nepeopacuaaaa 
xepea urecraaerpoayio creay KaMHH ,lI.O 3,5 M B. nonepexaaxe. 

PHC. 74. BOJIHOnpH60flHas anura ua	 6epery tIepHoro MOpS B Kpuay (no M.. <P. I1BZ' 
HOBoA, ~ 974) 

l1HTeHcHBHOCTb paspymeaaa sospacraer, eCJIH B paoore BOJIH npa
HHMalOT yxacrne OOJIOMKH ropnux nopon .(rpaaaa, ransxa, MeJIKHe 
rJIhI6bI). Bona, nepexeuraaaaa C OOJIOMKaMH ropaux nopon, ShIOHBaeT 
H3 MOHOJIHTHblX nopoa MeJIKHe OOJIOMKH H nocrenenao noara-raaaer 
OCHOBaHHe' oepera, oepasys BOAHonpu6oUHble uuiuu (puc. 74). Ilpo

. - HHKaH B tpeIUHHbI, BOJIHbI BhIMblBalOT as HHX 06JIOMKH H TeM caMbIM 
cnocoocrsyior HX pacurapeaaio. TIo Mepe yrJIy6JIE!"HHH BOJIHOnpH6ofi
HblX HHllI HaBHCalOIIJ.He Hap. HHMH CKaJIbHbIe noponu oripyuraiorca. 
06JIOMKH CKaTblBalOTCH B Mope. TIocTeneHHO aa xecre paapyureaaoa 
'laCTH 6epera oopaayerca nnoillaztx a, KOTopaH as roaa B rap. pacum
pHeTCSI H npespauiaercs B BOAHonpu6outt-ylO, HJIH a6pa3uoHHylO, rep
p(J,cy .(pHC. 75). Y oeperoB, CJIO}KeHHhIX KpHCTaJIJIH'leCKHMH· noponaxa,. . 

reppacsr OKaHMJIeHhI oeperoBbIM ycrynox - KAUt/JOM (HeM. kliff 
OOpbIB),~ m;>p.HO}KHSI xoroporo rrepHO;ll.HlJeCKH HaKanJIHBalOTCH rpyziu 
06JIOMKOB,CMhIBaeMhle B Mope. llIHpHHa COBpeMeHHhlX aopaaMOHHbIX 
reppac KOJIe6JIeTCH OT ,lI.eCHTKOB ,lI.O COTeH MeTpOB, a aaorzta H KHJlO-
MeTpOB (y 6eperOB ceBepO-aana.!lHOii HopBerMH:- 50 KM). '. 

Paapynrenae 6epera ,lI.JIHTCH ThlCH'leJIeTHHMH- 11 aaBepmaeTcSI ero 
oTcTynJIeHHeM .B CTOpOHy CyWH aa He,ll.OcHraeMoe .!lJIH BOJIH paccroa

. HHe. ~0306HOBJleHMe aopaaHoHHoH paooThl na TaKHX ysacrxax Boa
MO}KHO npa HaMeHe1fHH BblCOTHOro nOJIO}KeHHH 6epera. 

Bepera, CJIO}KeHHhIe PhlXJIbIMH nOpO,ll.aMH, p.aapywaIOTcH. 3Ha'lH
TeJIbHO obIcTpee. 'leM CKaJIbHbIe. OO,ll.MhIB raxoro oepera 3aKaHlJHBaeT
CH oopyIlIeHHeM HJIH· OnOJIaaHH- . . .
 
eM CKJIOHa. [pOMa,ll.HbIe onoas

HH, cnycxaacs B Mope, rrOCTaB~
 

JISiIOT aa JI.HO OOJIbllIOe KOJIHlJe-

CTBO OOJIOMO'lHOrO MaTepHaJIa•
 

. OOJIOMKM IIOpOJI.. Oce,ll.aSl na BHy

TpeHHeM - xpae IlIeJIbq,a. nOCTe

neHHOBbIIIO./Ia}KHBaIOT ,lI.HO, npe

sparnaror npHrJIyohle oepera B
 
OTMeJIhle. 4aCTb OOJIOMO'lHOrO
 
MaTepHaJIa paCXOJI.ye1'CH rra 00
paaOBaHHe aKKyMyJISlTHBHhIX
 
npHOpe}KH~IX q,0PM peJIheq,a PHC. 75.
 

CJl;eMaTHYlecKHA . npOlflHJIb aopa(IIJIH}KH, necxaaue I<OChl H np.) , 
3HOHHoro 6epera:

[WCTb nepeMe~aeTCH Te'leHHHMH 
-I ~ 6eperOBoA 06pLlB{:1 - BOJIHonpalSeAHall HH

B OOJIee rJIYOOKHe yqaCTKH .!lHa•. ura, 3 - nO,llBO,llBall a6pa3HOBH811 Teppaca, ., _. 
8KKYMynllTHBHaH Teppaca

DeperOBaSi JIHHHH pe.!lKO ObI~
 
saer npSlMOJIHHeHHoH. 4ame OHa
 

HCKpHBJIeHa npoueccaMH paapyweHHH. Me.!lJIeHHO paapYiliaeMf>!:e 
CK;lJIbHbIe nopoma 06hI'lHO. 06paaYlOT BhlcTynbl, B.!lalOmHecH B Mope,
xucu, nOAyoCTpOBa. BhlcTynalOmHe B MOpe 'yqaCTKH CyIlIH, nOJI.Bep. 
rases IIH'ieHcHBHOH 06paOOTKe WTOpMOBhlMH BOJIHaMH, co BpeMei:leM 
pa,apywalOTCSI HJIH. OT,lI.eJISIIOTCSI OT MaTepHKa, npeBpamaHCb B OCTp08a 
HJIH ocrauuu (pHC. 76). Y,lI.apaMH BOJIH B KpHCTaJIJIHIJeCKHx nopoaax 
BbI,lI.aJI6JIHB;llOTCSI eporu, a eCJIH sacryn 6epera npOOHBaeTCH. 1Ia
CKBoab, rporu npeBpamalOTcH B apxu. fpOThI, apxa, OCTaHUhI acrpe
'laIOTCSI y oeperoa <1>paHUHH, CeBepHoH Hopaeraa, HH,lI.

OHe3MH; 
B CCCP - na 6eperax 4epHoro, DepHHroBa, OXOTC'Koro H ztpymx MO

pe~. Ilena ocraanes OOblIJHO YKa3bIBalOT aa npezcaee nOJIOlKeHHe 6e
perosoa JIHHHH• 

YqaCTKH oepera, CJIO}KeHHhIe PbIXJIbIMH OTJIO}KeHHHMH, paapywalOT~
 
CSI obICTpee, H. B 3THX' xecrax Mope B,lI.aeTCH B cynry, oopaaYH sasueu,
6YXTbl, JlUMaHbl. • 

: BCJIe,ll.CTBHe paapYWHTeJIbHOA paooThI MOpSi MeHHeTCSI He TOJIbKO 
'npO¢HJIb MOpCKHX oeperOB, HO H HX OqepTaHHSI B naaae. I(PYTbIe 
oepera orcrvnaior H BblUOJIa}KHBalOTCJf, a aa HX MeCTe ¢OPMHPYIOTCSI 
npHOpe}KHble .aopaaHOHHbIe paBHHHhI. CKOpOCTb paapYweHHJl oepero
BbIX nopon B cpenaex COCTaBmi:eT 1,5-'-3 M' B ron, B HCKJiIOIJHTeJlLHbIX 
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CJlytIaSlX ,lI.OCTHraeT 35 M (6epera <l>paHI.I.HH). HarJlSl,lI.HbIM npHMepoM 
p'a3pYIIIHTeJlbHoH pa60Tbl MOpS SlBJlSleTCSl OCTpOB reJlbI;0JlaH,lI. B Ce-'

2 
aepnox MOpe. B 1072 r. ero naouians COCTaBJlSlJla 900 KM , c'eHlJaC 

OHa COKpaTHJlaCb ,lI.0 1.5 KM
2

• 
TpaHcnopTHpYIOUJ,aJl pafiora MOpJl. 06J10MKH ropaux nopon, 06

pa30BaBiliHecSl B pesyasrare paspyureaaa 6epera, H ocazixa, npnae
ceHHble peKaMH C cyura, nO,lI.XBaTbiBaIOTcSl MOPCKlIMH BOJlHaMH H rene
HHSlMH 'H OTJlaralOTCSl aa MOpCKOM nne. ITepeMelI.J.eHHe 06J10MOlJHOrO 
MaTepHaJla O~MelJaeTCSl BO Bcex YlJaCTKaX OKeaHHlJeCKOrO ,lI.Ha BnJlOTb 

PRe. 76. OCTaHUbI na 6epery xopa B KpbIMY (no M. <1>. l1BaHoBoil, 
1974)_ 

1J,0 r.JIY00KOBO,lI.HbIX Bna,lI.HH. B npH6peli<HbIX, 30Hax npH60HHble, OCO· 
6eRlIO IDTopMOBble, BOJlHbI BblMbIBaIOT. H3 npO,lI.yKTOB pa3pYIlleHHSl 
MeJIKHH xarepaaa H YHOCSlT ero a OTKpblToe Mope. Kpynasre 06J10MKH 
npH60H 6ecnpepbIBHO nepeMelI.J.aeT C MeCT.a aa MeCTO, 06pa6aTbIBaeT 
ax, npespamaer rJtbl6bI B BaJlYHbI, meoeas - B ransxy H-T. ,lI.. ITo Me
-pe y,lI.aJIeHHSl OT 6epera soauenae craxaer. YMeHbIlleHHe CKOpOCTH 
,lI.BHLKeHHlI aonsr- npHBO,lI.HT K ocaLK,lI.eHHIO B 60Jl~e ,rJly60KHx lJaCTSlX 
,lI.Ha MeJIKHX 06J10MKOB - neCKa, aJleBpHTa,' HJIa. ITecoK ocaLK,lI.aeTCSl 
,lI.0 rJIy6HH 50-100 M. AJleBpHT H HJI ,lI.OCTHraIOT rJIyOoKOBO,lI.HblX ana
nan. TaKHM 06pa30M ,lI.HHaMHKa cpe,lI.bI onpe,lI.eJlSleTocopTHPOBKY 06J10
MOlJHorO MaTepnaJla. qeM 6J1HLKe K oepery, TeM KpynHee 06J10MKH. 
MHor,lI.a TaKaSl 3aKoHoMepHOCTb HapYiliaeTcSl CHJlbHblMH npH,lI.OHHblMH· 
TelJeHHSlMH MeCTHoro xapaxrepa. B TaKHX cJlYlJaSlX rpaaaa MOLKeT 
ornar-arsca B 60Jlee rJly60KHx MecTax, lJeM neCOK HJlH aneapar. ITo
,lI.06Hble aHOMaJlHH Ha6J1IO,lI.aJlHCb B OXOTCKOM Mope. Haorna npH60A 

, 

Him npanonaue TelJeHHSl HaMbiBalOT 06JIOMOlJHblH MaTepnaJl y 6epera; 
rorzia B MeJIKOBO,lI.HOH 30He 06pa3YlOTCSl aKKyMyJlSlTHBHble <l>OPMbI 
penserpa - nJlSlLKH H KOCbI. • , 

BJIHLKe K saeumeay xparo IlleJlb<l>a H B 06J1aCTH KOHTHHeHTaJlbHOrO 
CKJlOHa ,lI.eHcTByIOT rax nassraaeaue MYTbeBbte nOTOlCu - nOTOKH BO
,lI.bI, nepeaeurauaue C neCKOM H fJlHHOit ITJlOTHOCTb HX 3HalJHTeJJbHO 
astute COJleHOH BO,lI.bI, n03TOMY OHH aa 'KPYTblX CKJlOHaX pa3BHBalOT 
,3HalJHTeJlbHYlO CKOpOCTb -,lI.0 100 K¥-/lJ H 60Jlee. Myrsesue nOTOKH 
06J1a,lI.aIOT orpOMHOH pa3pYIIIHTeJlbHOH CHJlOH. OHH paaxusaior IlleJIb!p 
H KbHTHHeHTaJlbHbIH CKJIOH, C03,lI.a1OT ornensaue npOMOHHbI H rnyoo
~He KaHboHbI.TaM, rne nOTOKH pacrexaiorcs no nay; <l>apMHpylOTcSl 
rHraHTCKHe KOHyCbI asraoca. Tax.vnnotuans sonyea suaoca KaHbOHa 
I'aara .B cesepaoa lJaCTH MH,lI.HHCKOro oxeaaa OKOJlO I MJlH.KM2• OH 
npOTSlrHBaeTCSl OT rJly6HH 1000 M H ,lI.0 rJly6HH 4000 M: Ha MeCTe ra
KHX KOHyCOB co apexeaea oopasyrorcs atiuccassnue (Z.lty601coBOa. 
nue) paenunu. OHH 3aHHMalOT 10% nJIOlI.J.a,lI.H JlOLKa oxeaua. B npe
nenax a6HCCaJlbHblX paBHHH MYTbeBbie nOTOKH, OTJlO>KIIB OCa,lI.KH, npe
KpaIQalOT csoe CYlI.J.eCTBOBaHHe. 

Ha 60JlbiIIHX rJly6HHax ,lI.eHcTByIOT nonnsre TelJeHHSl. OHH MoryT 
B03HHKHyTb, aarrpaxep, npa onYCKaHHH. H pacrexaana no ,lI.Hy 60Jlee 
XOJlO,lI.HbIX H TSlLKeJlbIX apKTHlJeCKHX BO,lI.. XOJlO,lI.Hble BO,lI.bI npopsraator
CSl H B rJly60KOBO,lI.Hble LKeJlOoa. CKOpOCTb npH,lI.OHHblX TelJeHHH ,lI.OCTH
raer 20CM/C. OHa BnOJlHe 02.~<:IielJHBaeT nepenoc BO,lI.aMH 06J10MKOB 
paaaepox AO O,l.MM H Mellee. Ilpn nOCTOSlHHblX H ,lI.OBOJlbHO CHJlb!IblX 
nO,lI.BO,lI.HbIX TelJeHHSlX HaMbIBalOTCSl JWCbI, nepecsma, RO,lI.B'O,lI.Hble xpe6
Tbl. TaK, npOTSlrHBalOlI.J.HHCSl B,lI.OJlb aTJlaHTHlJeCKOrO nooepescsa Ce
BepHOHAMepHKH HblO<l>aYH,lI.JleHCKHH .xpeoer npeztcraanaer co60ii rH-, 
raarcxyto HaMbl7YlO KOCy JI.JlHHOii 500 KM, urapaaon 250 KM, BbiCOTOW 
1-1,5 KM. OCa,lI.KH, caaraiourae nO,lI.BO,lI.HblH xpefier, COCTOSlT npeaay
lI.J.eCTBeHHO H3 aJleBpHTOB Ji MeJIKOrO necxa, B rpaacnoprapoaxe 06J1o
MOlJHOrO M'aTepHaJla H pacrnopos YlJaCTBYIOT -H nosepxaocraue rese
HHSl, pa3HOCSllI.J.He TOHKoB3MYlJeHHblii MaTepHaJl no scea aKBaTopHH 
oxeana. O,lI.HHM H3 cnocotios nepenoca 06J10MKOB nopoa no oxeany 
HBJlSlIOTCSl aiic6eprH. Toaaaue TelJeHHSlMH, OHH npoaaxaior B TeilJIble 
BO,lI.bI OKeaHOB, TalOT H Oca>K,lI.aIOT aa ,lI.HO BKJllOlJeHHble B HHX' 06JlOM
KH MopeHbI. MopeHHblH MaTepHaJl cpena MOpCKHX oca)J.KOB 06Hapy>Kea 
y 6eperoB AHTapKTH,lI.bI H I'peanaunaa B panayce cOTeH H'TblCSllJ KH
JlOMeTpOB.CJIe,lI.OBaTeJlbHO, 6J1arO,lI.apSl TelJeHHSlM Oca,lI.KOHaKOnJleHHe 
'npOHcXO,lI.HT BO scex YlJaCTKaX OKeaHHlJeCKOrO nua BnJlOTb ,lI.0 rvryooxo
BO,lI.HblX Bna,lI.HH. ITpHlJeM B npH6peLKHbIX 9aCTSlx ,lI.Ha aaxuaaercs 06.- . 
JlOMKOB 3HalJHTeJlbHO 60Jlbllle, lJeM B rJly60KOBO,lI.HblX lJaCTSlX oxeaua.. 

AKKyMyJlJlTHBHble cl>OPMbI 6eperoBoio peJibecl>a. Henpepsmaua no
TOK nponyxros paapyurenaa, nocrynaiotuaf B Mope C cyura, ornaraer
CSl B pa3HbI~YlJaCTKaX ztaa. Y oepeea ,HaKaOJlHBaeTCSl KpynHblH 06J10
MOlJHbIH Ma'i'epHaJi (OT necxa ,lI.0 BaJlYHoB), 06pa3ylOlI.J.RH alC1cYMY.ltR
TUBHbze reppacu (CM. pHC. 75). KaK yLKe OTMelJaJlOCb, necox aaausa- ' 
eTCSl B JdeJlKOBO,lI.Hblx YlJaCTKaX ,lI.Ha H otipasyer .:raKHe <PoPMbI npR,lI.OH~ 
aoro pensetpa, KaK 6eperOBble aanu, nJlSlLKH, KOCbl, nepecuna, 6apbl. 

Bepeeoeue Ba.ltbt HMelOT BR,lI. HeBbicOKH'X rpsn, npOCTHpalOUJ.HXcSl: 
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B,lJ.OJ.Ib OeperOBOH JIHHHH. I1x BblCOTa 1-2, pexce 5 M, urapaaa 12~ 
15 M. COCTOHT OHH HS necxa, fpaaaa, raJIbKH Ii OHTOH paKyIIIKH. 

nAJl3ICU . (pHC. 77) HaMblBaIOTCH aa oraemsx oeperax HS rex :lKe 
OCa.llKOB, xrc H OeperOBble. Ba.JIbI. I1CXOjlHblH' MaT.epHaJI npHHOCHTCH 
pexaxa C cyura HJIH HS SOH, rnenaer paspymeaae OeperOBblX nopon. 
llJIH:lKH <pOpMHpyIOTCH aa oeperax, xoropue He nonsepratorca lIaCTO
My H jlJIHTeJIbHOMY BOSjleHCTBHIO IIITOpMOBblX BOJIH., B npOTHBHOM 
caysae npOHCXOjlHT paaxua paaee OTJIO:lKHBIIIHXCH ItaHoCOB. llJIH:lKH 

CO apexeaex paCIIIHpHIOT
CH B CTopoHynpHToKa 00. 
JIOMOllHOro MaTepHaJIa •. 
ECJIH npHTOK npOHCXOjlHT 
B.HanpaBJIeHHH, nepneHjlH
KyJIHpHOM JIHHHH' oepera, 
nJIH:lK paaaoaepao aapa
CTaeT aa scex npOTH)Ke
HHH. ECJIH BOJIHbl npHOOH 
H npatipexcmae TelleHHH aa
npaaneaer K oeperOJ:lOH JIH
HHH non yrJIOM, nJIH:lK pa
CTeT B CTOpOHy npHTOKa 
OCa,ll.KOB HJIH B aanpasne
HliH reseaas BO,ll.bI. Ofipa
syerca aKKyMyAflTUBHblU
 

,MblC. HeOOJIbillHe MblCbJ
 
npOTH:lKeHHOCTblO II He

CKOJIbKO jleCHTKOB MeTpOB,
 
HaSblBalOT ¢eCTOHaMU,' 00

nee BblTHHYTble H cepno

BHllHble - KocaMU. Kocu
 
nOSlBJIHIOTCSl OObltIHO .' B 
xpaenux lIaCTHX 'SaJIHBOB, 
OYXT, B YCTbHX pes. nJIH
aa HX HSMepSleTCH jle<;HT-' 
KaMH H COTHSlMH KHJIOMeT~ 

pOB. TaK; npOTSl:lKeHHOCTb 
aCTp~xaHCKOH' KOCbI B

PHC. 77., MOPCKOl\ JlJlHlK 
KacnHikKOM Mope 45 KM, 
Koca TeHjlepOBCKaSl B 

tIepHOM: Mope - 90 KM. Kocu, pacrymae aascrpesy npyr npyry,
 
MoryT coejlHHHTbCH B cnJIOillHOH neclIal\bl.H BaJI - nepecuns..
 
Ilepecuns. HaMblBaeMble npHjlOHHblMH TelleHHHMH na HeKOTCl
pOM YjlaJIeHHH OT 6epera; H&SblBaIOT 6apaMU. Bapu TSlHyTCH BjlOJIb
 
oeperOB H3 COTHH KHJIOMeTpOB. Ha oepery MeKCHKaHCKoro saJIHBa
 
HSBeCTeHoap npoTHlKeHHocTblO 1800 KM. Bapu H nepec1>InH OTjleJIHIOT
 
OT orxpsroro MopcKoro oacceHHa MeJIKOBOjlHble yqacTKH H npespa

maier HX B saaxayrtse aonoexa - AazyHbl rana CHBaIlla, Kapa-Bo

raa-Ton H np, 11JI0IUa-jlb, saHHMaeMaH JIaryHaMH, COCTaBJISleT OKOJIO, ., 
13% nJIOIU~H 140PCKHX oeperoB. 

MopCKHe OCa.JI.KH paSJIHlIalOTCH no npoHCXOlKjleHHIO. OCa.JI.KH.' co
cToSlII{He H~ OOJIOMKOB MHHepaJIOB H ropaux nopon, aaauaajor 06AO
MOltHblMU HJIH TeppueeHHblMU (JIaT. terra - aeMJISl). XHMHlIeCKH ocaxc
neuaue 'ocanxa OTHOCHTCH K xeaoreaaux. BbI)l.eJISlIOTCH raxace ocaa
KH opraaasecxoro npOHCXOlK)l.eHHH- opra~oreHHble. 3HallHT~JIbHOe 
MeCTO cpena HHX aaorna saHHMalOT BYJIKaHHlIecKHe OTJIOlKeHHH (ne
nen, OOMObl, aacruamas JIaBa). Pexce BCTpellalOTCH JIe)l.HHKOBble ocan
KH, KOCMHlIeCKaH UblJIb. 

H~ COCTaB ocanxos BJIHHIOT- <pHSHKo-reorpa<pHlIeCKHe yCJIOBHH 
OCa)l.KOHaKOnJIeHHH H HX ,y)l.aJIeHHOCTb OT MOpCKHX oeperoB•. BbI)l.eJI.HIOT 
ocanxa JIHTOpaJIbHOH SOHbI, OOJIaCTH WeJIb<pa, KOHTHHeHTaJIbHOrO 
CKJIOHa, JlOlKa oxeaaa.: . 

, Jluropassua« 30Ha; UAU npUAUBHO-OTAu'8HaRltaCTb UleAb¢a; Q~a 
QTJIHlIaeTCHOT OCTaJIbHOH lIaCTH YCJlOBHHMH OCa)l.KOHaKOIIJIeHHH. lIIH
paaa SOHbI y OTMeJIblX OeperOB. COTH,H H TblCHqH MeTpOB, y npHrJIY~ 
OblX - )l.e<uiTKH MeTpOB. OCHOBHylO Maccy OCa)l.KOB JIHTOpaJIbHOH SOHIJI 
COCTaBJIHIOT reppareuasre OTJIOlKeHHH, CJIOlKeHHble BaJiyHaMH, ' raJlb
KOH, rpaaaex, neCKOM. Kpynnue OOJIOMKH xapaarepaa nns nparny
OblX oeperOB,MeJIKHe - )l.JIH OTMeJIbIX. B JIOlKOHHax 'H Bna.JI.HHax aa
KaniHBalOTCH TOHKHe rJIHHHC,Tble H xapoosaraae HJIbI, paKOBHHbl MOJI
JIIOCKOB, OCTaTKH xmanox;' HSBeCTKOBblX ·BO)l.OpOCJIeH. B Tpon~lI-eCKOH 
H cyotponHlIeCKOH nOJIOce npHJIHBHO-01'JIHBHOH SOHbI BCTpellaIOTC·H 
CKOnJIeHliH roprpa. Ilpuripexcasre OCa)l.KH BYJIKaHHlIeCKliX OCTpOB,OB 
Taxoro oxeaaa, Cpenaseaaoro MOpH, noayocrposa KaMlIaTKH H pana 
npyrax paifOHOBCJIO:lKeHbI neCKOM aynxaaasecxoro npOHCXOJK)l.eHHH.· 

B pane MeCT BOJIHaMH HaMblTbl neCKH, CO)l.epJKaIUHe poccsma MarHe-
THTa, HJIbMeHHTa. BOJIb<ppaMHTa. " 

Ocaosu 06AaCTU tuenupa. OHR xapaxrepasyiorcs SHallHTeJIbHOH 
MOIUHOCTblO, paSHQOOpaSHeM COCTaBa.' 3TO OO'bHCHHeTCH, OJIHSOCTblO 
IlleJIb<pa K cyme, C KOTOpOH BMope nocrynaior np0.JI.YKTbI paspymeaas 
oeperOBblX nopon H TBep)l.blH CTOK pex, OCHOBHylO Maccy COCTaBJIHI01 
OCallJ5H' reppareaaoro R opraaoreaaoro npOHCXOJK)l.eHHH, nonsnaeaaoe 
saaxenae HMeioT XRMHlIeCKRe ocanxa. Hsyseaae OTJIO:lKeHHH. ·COBpe
MeHRoro'llleJIb<pa nOKaSaJIO, tITO COCTaB OCa)l.KOB B,ll.OJIb oeperOB KaJK
noro HS, KOHTHHeHTOB HeO)l.HHaKOB. TaK, y ceaepo-socronaux oeperOB ' 
ABcTpaJIHH IlleJIb<p CJIOJKeH KOpaJIJIOBblMH pH<paMH, a aa aananaox H' 
IO:lKHQM notiepexcse - HJIaMH, paKYwellHblMH H KBapIJ:eBblMH neCKaMH. 

Y oeperOB et>paHIJ:HH OTJIOJKeHHH neCKOB COlleTalOTCH C rpasaex H pa
, KYillellHHKOM. Teppareaaue ocanxa WeJIb<pa npencrasneaa raJIbKoii:,
 
rpaaaex, ueCKOM, aJIeBpRTOM, rJIHHRCTblMH HJIaMH. Kpynaocrs OOJIOM

KOB YMeHbillaeTCH OT riepera K aaeunrexy xpaio WeJIb<pa. TaK, B Ba

peHIJ:eBOM, KapCKOM, t.IepHoM H npyrax MOpHX B npHOpe1lmOH SOHe
 
npeocnaaaior ransxa H rpasna, nepexonsntae B neCOK, a sarex B HJI.
 

O)l.HaRO TaKaH 3aKOHOMepHOCTb csoncraeaaa He acex MOpHM. Harrpa
Mep, BHyTpeHHHii: xpaa WeJIb<pa, npRMblKalOIUerO'K ycrsto pexa AMa
~OHKH, noxpur HJIaMH, BHelUHHii: - neClIaHblMH ocanjcaxa. A.HaJIOrH"'I
HaH ' KapTHHa HaOmO)l.aeTCH B MeCTax .Bna)l.eHHH B MOpe xpynaeaumx 
pex ASHH - MeKOHra, 51HIJ:SbI, Xyaaxe. MOIUHOCTb OCa)l.KOB WeJIb<pa 
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,UOCTHraCT .COTCH" H TbICHli MCTpOB. B HanpaBJlCHHH OT BHyTpcHHcrO 

xpas K BHCUIHCMy MOmHOCTb 06bIliHO YMCHbIllaCTCH. 

OpraHOrCHHbIC OCa,UKH IllCJlb<l>a COCTOHT aa paKOBHH OTMCpIIIHX 
OpraHH3MOB H HX 06J10MKOB. B HX COCTaBC MoryT npC06J1a,UctTb paxo
BHHbI O,UHOrO BH,Ua HJlH HCCKOJlbKJIX BH,UOB, HHOr,Ua B HHX BCTpClIaIOT

CH OCTaTKH KaK :>KHBOTHOro, TaR H paCTHTCJlbHOrO npOHCXO:>K,UeHHH. 
3HallHTCJlbHbIC CKOI}JlCHHH paKOBHH MOJlJlIOCKOB yCTaHoBACHbI Y 6cpc
rOB Ky6bI, MapoKKo (<l>opaMHHH<l>cpbI 06Hapy:>KCHbI aa IllCJlb<l>C MCK-

CHKaHCKoro aanaaa H BOCTOliHOrO n06CpC:>KbH l1H,UocTaHa). • 
B. TpOnHlICCKHX MOpHX 

IIIHpOKO paaBHTbI KOJlOHHaJlb
HbIC nOCTpOHKH KOpaJlJlOB 

(pHC. 78) I 06paaylOmHc 6cpc

rOBbIC, 6a PbCPHbIC pH<l>bI H 
KOpaJlJlOBbIC OCTpOBa - aTOJI
JIb!. Bepeeoeue prupbL HBJlH
IOTCH nO,UBO,UHbIM np0,UoJl:>KC
HHeM 6eperOBblX CKJlOHOB. 
Bapuepnue PUc/JbL BbITSlHyTbI 
napannensao 6epery .Ha ~ He
KOTOpOM OT Hero y,UaJleHHH. 
KpynHcHIIIHM B MHpe ClIHTa
eTCH EO/LbULOU Bapsepnsu: 
puc/J y 6eperOB ABCTpaJlim. 
Ero .npOTH:>KeHHOCTb OROJlO 
2000 .KM, -lIIHpHHa 160 KM. 
ArO/L/LbL - KOJlbII.e06paaHo~ 
<l>OPMbI KOpaJlJlOBbIe OCTpOB3, 
IIIHpOKO paaopocaaaue B TpO'" 

. PRe. 78. 3apOCJIR KOpaJIJIOB ua pR<be nHlICCKOH .... aOHC OKeaHOB. 
, 4. napBHH nucxaaan npen

nOJlO:>KCHHC, sro aronnu 

c<l>opMHpOBaJlHCb Ha KOHycax 
nOTyxIIIHX nO,UBO,UHbIX syn-

KaHOB. BypcHHC CKBa:>KHH na aTOJlJlC '3HHBCTOK' UO,UTBCp,UHJlO no 
npe,UIiOJlO:>KCHHC. KOpaJlJlOBOe' OCHOBaHHC aronna 6bIJlO npOCJlC:>KeHO 
Ha rJly6HHe 1250-1400 M. CJlC,UoaaTCJlbHO, pOCT KOpaJlJlOB HallaJlCH 
B MCJlKOBO,UHOH aone H np0,UOJl:>KaJlCH no Mcpe rrorpyxceaaa oxeaaaxe 
cxoro ,UHa. ATOJlJlbI paaaaru npeHMymccTBcHHO B THXOM oxeaue. Bee
ro HX HaClIHTblBaeTCH OKOtIO 330. Cpe,UH pH<l>OB aepenxo BFPclIalOTCH 
HrJlOKO:>KHC, MOJlJlIOCKH, MIllaHKH, ry6KH H npyrae :>KHBOTHbIC. B .cOCTa
BC opraHoreHHblx oca,UKOB IIIHpOKO pacnpoCTpaHcHbI MOpc.KHe BO,UO-

POCJlH. 
XHMHlIeCKHe ocanxa 'npHypolleHbI K npaycrseaux yxacrxaa ureas

<l>a HJlH. npH6pe:>KHbIM JlaryHaM. Hx HCTOllHHKOM HBJlHIOTCH pesaue BO
,Ubi, aecyume C cyum HCTHHHbIC HJlH KOJlJlOH,UHbIC pacraopu COJleH. 
Ilpa CMeIIiHBaHHH pexnux H, MOpCKHX. BO,U KOJlJlOH,UHbIC pacrsopsr 

caeprsraarorcs (KoaryJlKpyIOT), H BemecTBo sananaer B ocanox, TaK 
na ,UHe nOHBJt5lIOTCH ocanxa, 60raTbIc OKHCJlaMH ~eJleaa, aJlIOMJlHHH~ 

MapraHII.a. B renaux MOpHX aa HCTHHHbIX pacrsopos OCa:>K,UaIOTCH 
HaBCCTKOBbIe HJlbI, nepenxo oo.raroaoro CJlO:>KCHHH. B HX COCTaBC 06
Hapy:>KCHbI MHHCpaJlbI KaJlbII.HT, aparonar H ,UOJlOMHT. TaKHe OTJlO:>KC
HHH HaBCCTHbI y 6cpcroB <l>JlOpH'uhI, HaBCCTKOBbIC OOJlHTbI 06Hapy:>KCHbI 
aa IllCJlb<l>C Kpacnoro MOpH. 

B 06J1aCTH IllCJlb<l>a B JlHTOpaJlbHOH soae OCa:>K,UaeTCH OKOJlO 99 % 
oca,UKOB nosepxaocrnoro croxa. .' • 

Oca8ICu ICOfLTUfLefLTa/LbHOeO CIC/LOfLa. OHH HBJlHIOTCH CBHabIBalOIqHM 
3BCHOM MC:>K,Uy IUeJlb<l>oM H rJly60KoBO,UHOH sacnao oxeaaa. Boaee 
xpyras, lICM IlleJlb<l>, nosepxnocn, CKJlOHa noxpsrra ocanxaxa reppa
renaoro H opraaoreaaoro npOHCXO:>K'uCHHH, aaanarensaaa xacrs lWTO- . 

psix nepCHOCHTCH npH,UOHHblMH TClIeHHHMH C BHeIIIHero xpas urensrpa, 
B MeCTax HaH60JlbIllerO HaKOnJleHHH oca,UKOB BoaHHKalOT nO,UBO,UHhie 

• OnOJlaHH	 H xyrseasre nOTOKH. CpbIBaHCb BHHa, OHH nOKpbIBalOT ocan
KaMH HepOBHOCTH ,UHa, 06pa3YlOT KOHyCbI suaoca H nO,UBO,UHbIC BOJl

• HHCTbIe paBHHHbI. OTJlO:>KeHHH nO,UBO,UHblXOnOJl3HCH H MYTbeBbIX no
TOKOB aasuaaior xyp6u8UTaMU. OHH COCTO$lT aa xepenyioumxca npo
CJlOHKOB necxa, anespara H rJlHHHCTOro xarepaana H Ha6J1IO,UaIOTCH 
na rnyriaaax 2000 MH 60Jlcc. . 

Hs reppareanax oca,UKOB aaaooaee IIIHpOKO pacnpocrpaaeau HJlbI. 
no oxpacxe HX ,UeJlHT aa CHHHC, xpacaue H aeaeaue. . 

Cuuue U/LbL nOKpbIBalOT KOHTHHCHTaJlbHbIfi CKJlOH H cnycsarorcs na ~ 
OKCaHHlICCKOC JlO:>KC ,UO rJly6HHbI 5000" M. OHH COCTOHT H.3 rJlHHHCTOro 
semecrsa, KaJlbII.HTa (HC 60Jlce 30%) H OpraHHlIeCKHX npaaecea, 
CHHHH gKpacKa HJlOB ooycaoaaeaa pacceaauux OpraHHlIeCKHM Bcmc
CTBOM C npaxecuo cyJlb<l>aTHoro if saxacaoro aceaesa. ECJlH conepxca
HHe OpraHHlICCKOrO BCmCCTBa pC3KO nOBbIIllaeTCH, HJlbI npH06pCTalOT 

lIepHbIH II.BCT. nJlH «epnux U/L08 xapaxrepasr npaxeca CYJlb<l>H,UOB 
»ceaeaa (nHpHT) H ceposonopona. CHHHe H sepaae HJlbI H3BeCTHbI aa 
,UHe Kapaocxoro H 4cpHoro MOpCH. B 4CpHOM Mope OHH aaneraior aa 
rnyrianax CBpIIIIC 600 M. 

Kpacuue U/LbL HaKanJlHBalOTCH aa C1<JlOHaX, npHMbIKalOmHX 
K YCTbHM pCK. OHH MCHCC IIIHpOKO pacnpocrpaaeau. B HX COCTaB BXO
,UHT rJlHHHCTOC BcmCCTBO, sepaa KBapII.a, KaJlbII.HT (asaxareasaaa npa

Mecb). Oxpacxa . 06ycJl9BJlcHa OKHCJlaMH xceaeaa, KOTOpbIC aaorna 
npanaior HJlaM TaK:>KC :>KCJlTbIH H 6ypbIfi II.BCTa. . 

3 enenue U/LbL COCTOHT aa nCCKa (c np~ccblO rpasas), anespara 
H rJIHHHCTOro BemCCTBa. B pH,UC cnyxaea npeoonanaer yrJlcKHcJlbIH . 
KaJlbII.~ifi (60 npOII.eHTOB H 60Jlcc OT 06meH: MaccbI). 3cneHylO oxpacxy 
HJlaM- npnnaer MHHepaJl rvrayxonar, oopaayroiuaaca, KaK rronaraior 
HCCJlcp.OBaTCJlH, npa nO,UBO,UHOM paaJlO:>KeHHH MarMaTHqCCKHX MHHC

panes. B ocanxax B BH,Ue OOJlHTOB HJlH KOHKpCII.HH npacyrcrayer TaK
:>KC <l>OC<l>OpHT. B pane panouos <l>OC<l>OPHTbI nOKpbIBalOT aaanarensasre 
ysacrxa ,UHa,' oopaayior npOMbIIIIJleHHbIe CKOnJleHHH (aa ,UHe MeKcH
xancxoro aaaasa H_ B pH,UC npyrax pajroaos). 3eJleHbIe HJlbI 3aHHMalOT 
aHaqHTeJlbHbIe nnomana, pacnpocrpaneasr C i'JIY6HH 80-100 M. 

Cpe,UH OTJlO~CHHfi KOHTHHeHTaJlbHOrO CKJlOHa BCTpelialOTCH <2ca,UKH 
JlC,UHHKOBoro H BYJlKaHHqeCKOrO npOHCXO:>K,li.eHHH. Boxpyr AHTapKTHJI;bI 
urapana nOJlOCbI pacnpocrpaaeau« BaJlYHHo-raJlellHHKoBbIX Jle,UHHKO
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BbiX OTJlO)KeHHH npeasnuaer 500 KM. BYJlKaHoreHHbI.H MaTepHaJl lByJl
KaHHtIeCKHH nenen H necox) BCTpelJaeTCSI rJlaBHblM oopaaox BOJlH3H 
,lJ.eHcTBYIOlIJ;HX ByJlKaHOB. 

-Cpenn OCa,lJ.KOB KOHTHHeHTaJll:iHOr.o CKJlOHa BCTpelJalOTCSI orneas
nsre nSITHa H 06111HpHble nons opranorennux HJlOB - oeJlblx xopaano-, 
ssrx H lj>opaMHHHlj>epoBbix (pHC. 79). Kopaanossre HJlbI oopaayiorcs 
H3 npoztyxron paspyureaaa KOpaJlJlOBbiX pHlj>OB, lj>opaMHHHlj>epoBble
H.3 paKoBHHoK lj>opaMiIHHlj>ep. OOJlblUHe CKOnJleHHJI 3THX HJlOB BbiSIB
JleHbI y. tIO,lJ.HO)KHSI KOHTHHeHTaJlbHOrO cxxona aa r JlyoHHax ,lJ.0 3800 M. 

-

Puc. 79. OrJIOJKeHHlI <j>opaMHHH<j>epoBhlx HJIOB B o6JIaCTH KOHTHHeHTaJIbHoro· CKJlO
aa (rJIy(iHHa 2000 M); CJIeBa - (ieJlhlH <j>opaMHHH<j>epoBhlA neCOK co 3HaKaMH Pll(iH; 
cnpaBa - BhlXOAhI xopeaaax' nopoA, nOKphlThlx urepoxoaaroa .KOpKOH AByOKHC.lIOB 

" MapraHua 

Ocaiisu IlO[)ICa o!'eafla. OKeaHHlJeCKOe JlO)Ke -HaHOOJlee ynaneauaa 
OT OeperOB OOJIaCTb OKeaHHlJOCKOrO ,lJ.Ha, Tepparenaue oCa,lJ.KH no
naaaior CIO,lJ.a B He3HalJHTeJlbHOM KOJlHlleCTBe C noeepxaocrasnor re
lJeHHSIMH HJlH npH,lJ.OHHblMH MYTbeBblMH, nOTOK8MH. 3TO B OCHOBHOM 
TOHKOB3MYlJeHHblH rJlHHHCTblH H aJleBpHTOBbIA MaTepHaJl. fJlYOHHHble 
HJlbI nOnOJlHSIIOTCSI' nbIJlblO, nepeHOCHMOH serpox H OCa)K,lJ.alOlIJ;eHCH 
Ha,lJ. OKeaHaMH, Jle,lJ.HHKOBblMH Oca,lJ.K8MH, nepeaccaauva aikOepraMH. 
K p83HOpO,lJ.HOH Macce OOJlOMKOB npHMeIUHBaeTcSI MeTeopHTHaSI nblJlb. 
BYJlKallHlIecKHA nenen H HepacTBopHBIUHeCH paKOBHHbl MOpCKHX opra
HH3MOB. BMOpCKOA.. soae BCH sra xacca nonaepraercs pa3J10)KeHHIO. c 

't 
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OKHCJleHHIO H npeapamaeren B KpaCHbliL HJlH KopHlIHeBblH. TePPHreH-' 
HbIH HJI, Ha3bIBaeMblH xpacnoa oxeanuuecxou ZIlUflOU. CKOPOCTbHa-
~OnJleHHSI HJlOB OKOJlO '1 MM B rucaseaerae, Teppareuaue OCa,lJ.KH asr-. 
SIBJleHbI B pSI,lJ.e paAoHqB THxoro H ATJlaHTHlJeCKOrO OKeaHOB Ha fJlY
oHHax 3800-8000 M.·' . . 

OCHOBHYIO Maccy OCa,lJ.KOB JlO)Ka MHpoBoro oxeaaa COCTaBJlSIIOT'" 
opraaasecxas HJlbI H3BeCTKOBoro H KpeMHHcTOro COCTaBa. I1cTolJHHKa
MH HX HaKOnJleHHSI CJlY)KaT MeJIblJaHlllHe paKoBHHbI nJIaHKTOHHblX 
opraaaanoa. Cpena HHX OOJlblUHM pacnpocrpaaeaneu nOJlb3YIOTCSI. 
rJlOOHfepHHoBbIe, ,lJ.HaTOMOBbIe H paaaoaapneasre UJlhI. . 

Tnotiueepuuoeuu .Ull COCTpHT H3 MeJlpllaiilllHx paKoBHHoK· rJloo""re
pHH paaxepoa ,lJ.0 0,01 MM, H3BeCTKOBblX nJlaCTHHOK TaKHX )Ke MeJl
KHX sonopocnen !<OKKOJlHTOlj>OpH,lJ. H rJlHHHCTbIX lJaCTHU, conepscaaae
KOTOpblX OObllJHO He npeasnnaer 3%. PbIXJIaSI .MaCca ana oeJloro,.; 
HHOr,lJ.a pososoro HJlH CBeTJlO-)KeJITOrO UBeTa. Pacnpocrpaaen aa rvry
OHHax 3500~4000 M. BMeCTe C ,lJ.pyrHMH H3BeCTKOBblMH HJlaMH. OH 'no
xpsrsaer OKOJlO 45% nJlOlIJ;aJ!.H JlO)Ka OKeaHa.' . 

Iluaxoxoeua Ull COCTOHT npeHMylIJ;ecTBeHHO H3 KpeMHHcTblX cxeae
TOB ,lJ.Ha"TOMOBblX sonopocaea. B He3HallHTeJlbHOM ~KOJlHlJeCTBe BtleM. 
npacyrcrsyror paKoBHHKH <popaMHHHlj>ep H rJlHHHCTblii xarepnan. 
UBeT aaa OeJlblH, HHOf,lJ.a )KeJITblii, pacnpocrpaaea OH aa rJlyoHHax ~ 
1000-4000 M. IlIHpoKHe nOJIOCbI ,lJ.HaTOMOBbIX HJlOB BblSIBJleHbl B' xo-' 
JlO,lJ.HbIX MOpHX (AHTapKTH,lJ.a, THXH~ oxeaa). Ilaoruans, saaaaaeaas 
3THMH HJlaMH, COCTaBJlHeT OKOJlO 8%· nJlOlIJ;a,lJ.H JlO2Ka oxeana. . 

PaaUOIlR.pUe8blu UIl- pa3HOBH,lJ.HOCTb rJlyooKoBOAHbIX xpexaneaux : 
HJlOB. COCTOHT OH H3 MeJlbllaHlllHx OcTaTKOB paAHOJlSIpHH. B KalJeCTBe 
npavecen .a HeM BCTpelJalOTCH naHUHpH ,lJ,HaTOMeH H KpaCH3H. rnnaa. 
Pacnpocrpaaen B -,;TponHlIeCKoii 30He OKeaHOB aa rJlyoHHax 4000
8000 M; .,- . _' . . 

Cpena OTJlO)KeHHH oxeaaaxecxoro . ./To>i<a scrpeuaiorcs H XlIMHlJe
CKHe ocaaxa. 3TO rJlaBHbIM oopasox MapraHueBbIe KOHKpeUHH, MeCTa-. 
MH cnnours BblCTHJlalOlIJ;He ,lJ.HO (na cesepe Taxoro oxeana H y sanan
HoronOOepe)KbSI AMepHKH). Pasxepu KOHKpeUHH OObllJHO He npeasr
maier 25 CM. KaK nonaraior HCCJle,lJ.OBaTeJlH, HCTOlJHHKOM MapraHua ll; 
conYTCT1JYIOlIJ;HX exy ' MeTaJlJlOB (MeAb, KOOaJIbT, HHKeJlb) SIBJlSIIOTCst 
nponyxrsr BYJlKaHHlfeCKoii ,lJ.eSITeJlbHOCTH, nocrynaionrae B OKeaH npn 
nOABO,lJ.HblX H3Bep)KeHHSIX ByJIKaHOB. 

<l>oTorpalj>HpoBaHHe MopCKoro ,lJ.Ha nOKa3aJlO, liTO ocanxa noxpu
BalOT ero He nOBceMeCTHO.· HeT OTJIOiKeHH'H aa B03BbIllleHHbIX yxacr
xax ,lJ.Ha, B TOM lIHCJle na 3HalJHTeJlbHOA lIaCTH cpeAHHHbIX OKeaHHlJe
CKHX xpeOTOB. B03MO)KHO, xro OTJlO)KeHHIO ocaAKOB na BblCOKOnO,lJ.HH
TbIX ysacrxax xopcsoro AHa npenHTCTBylOT nOABO,lJ.HbIe TeqeHHSI. 

OcaaICU MOpCICUX saeq«. OHH TaK)Ke secsxa pasaoocpassae. Co
CTaB' HX 3aBHCHT OT reorpatpasecxoro nOJlO)KeHHH aaryaa, COCTaBa 

COJleH, paCTBopeHHbIX B BO,lJ.e, H pxaa ApyrHX .lj>aKTopoB..B npenenax 
COBeTCKoro COlO3a H3BeCTHbI aaryasr Casaiu, Kapa-Boraa-I'oa, 
KypIUCKHH 3aJlHB-. 

CHBaIU (rHHJIOe Mope) OTAeJlHeTCH 01' ASOBCKOro MOpH ApaoaT
CKO!i CTpeJlKoit rJIyOHHa JlarYHbl 0,6-0.8 .M. COJleHOCTb BOAN 12
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16%: B xpaeaax lJaCTHX aaryasr pacnpocrpaaeau neCKH, THHylll,HeCH 
Y3KOR nOJlOCOR B,lI.OJlb BCerO 6epera. B necxax BCTpelJaIOTCH MHOrOlJHC
JIeHHhIe paKOBHHbI MOpCKHX )KHBOTHhIX. Bonsuraa xacrs ,lI.Ha noxpura 
lJepHbIM MaCJlHHHCThIM HJlOM C aanaxox CepOBO,lI.0p0,lI.a. B 06pa30Ba
HHH HJlOB IlIHpOKOe YlJaCTHe npHHHMaIOT BO,lI.0POCJlH, pa3J10)KHBllIeecH 

~	 aeutecrso KOTOpblX H, oxpaumsaer HJlhI B lJepHblR U:/3eT. 4aCTb opra
HHlJeCKOrO MaTepHaJia nocrynaer B naryay H3 A30BCKOrO -MOpH. 

Jlaryna Kapa-Boraa-I'on MO)KeT 6bITb npaaepox OTJlO)KeHHH cone
BbIX OCa,lI.KOB. Ha ,lI.He naryasr H3 COJleHhIX MOpCKHX BO,lI. KpHCTaJlJlH
3YIOTCH rune, ramrr, MHpa6HJlHT Na2S04·10H20 H npyrae COJIH. OTJlO

·)KeHHe Oca,lI.KOB aa ,lI.He 3aJlHBa np0,lI.OJl}KaeTCH HeCKOJIbKO TblCHlJeJle
THR. 3a 31'0 BpeMH 06pa30BaJlaCb MHorOMeTpOBaH COJleBaH TOJIuta, 
CJlO)l{eHHaH lJ~pe,lI.YIOllI,HMHCH CJlOHMH rJlHH, ranca, H3BeCTHHKa, nona
peHHOR COJiH H MHpa6HJliiTa. 

'K npeCHOBO,lI.HOMy rany naryn OTHOCHTCH KypllICKHR 3aJlHB, orro
p0)l{eHHbIR 01' Banrascxoro MOpH 6apOM. Pexa HeMaH aecer 13 Hero 
npecnyro BO}{y H 60JlbiliOe KOJlHlJeCTBO 06J10MOlJHOro MaTepHaJia. 
r J1y6HHa 3aJlHBa l,5 ¥. Boaee nOJlOBHHbI nna nOKpbITO neClJaHbIMH 
OCa,lI.l}aMH, OCTaJl~HaH sacrs ~ HJlaMH, 60raTbIMH OpraHHlJeCKHM Be-
llI,eCTBOM. . 

. • MopCKHe BO,lI.bI H~ OTJlOJkeHHSI - tia:lKHeiiwHH HCTO'lHHK. MHHepaJlb
80ro CblpbSl. B nOCJIe,lI.HHe ronsr B03pOC aarepec K H3YlJeHHIO npapon
HbIX uoraTCTB oxeaaa. OKeaH He TOJIbKO HCTOlJHHK PbI6HhIX 60raTCTB, 
HO Ii. KJla,lI.OBaH pa3J1HlJHblX nOJIe3HblX· HCKonaeMhIX. HeepTb, npapon
HhIR ras, epOCepOpUThI H xaorae npyrae nOJIe3HhIe acxonaexue JIe)KaT 
oJIH aenocpencraeano aa ,lI.He oxeaaa, HJIH cxpsrru aa He60JIbllIHX 
rJIy6HHax. MopCKHe BO,lI.hI TaHT KOJIOCCaJIbHbIe sanacsr COJIeR H pas
JIHlJHOrO pona MeTaJIJIOB (13 MHJIJIHap,lI.ax TOHH): JIHTHH - 260, MOJIH6-' 
.aeaa - 16, ~,lI.H - 4, OJIOBa - 4, ypana - 4. B BO,lI.e COAep)KHTC? 
5,5 MJIH. T 30JIOTa. B HaCTOHllI,ee BpeMH H3 MOpCKOR BO,lI.hI H3BJIeKaeT

/	 CH 1/3 ,lI.Q6b1Ba~MbIX 13 MHpe COJIeR.' IIp.H paspaoorxenoaapeaaoa COJIH 
aa Ka)K,lI.hIe ,10 rae, r nonyrao H3BJleKaIOTCH cupoa ranc - 1730 1', 
KaJIHRHble COJIH - 370, MafHe3HH - 200, 6pOM - 26 T. Ba)KHOe MeCTO 
13 MOpCKOM npOMhICJIe 3aHHMaeT HO,lI.. Ero ,lI.06b1BaIOT H3 MOpCKHX 130
.u.opOCJIeR. nOltbITKH ,lI.06bITb H3 MOpCKOR BO,lI.hI 30JIOTO H aexoropae 
zipyrae penxae MeTaJIJlhI noxa ycnexa He HMeJIH. B nOCJIe,lI.HHe ronsr 
nhITaIOTCH H3BJIelJh H3 MOpCKHX BO,lI. ypaa 5InoHHH' H AHrJIHH. 

Becsxa cepsesaas np06JIeMa COBpeMeHHOCTH - nOJIylJeHHe H3 MOp
CK<;lR BO~hI npecaoa, OCTpOTa 3TOR npOOJIeMhI 06bHCHHeTCH HeXBaTKOR 
npecaux BOJJ. B 3aCYllIJIHBblX paaonax seaaoro urapa.vucrouteaaea. 
3anaCOB nHTbeBhIX BO,lI. 13 y)i{e ocsoeaaax paxoaax. B MHpe yxce pa
60TaeT OKOJIO 100 onpeCHHTeJIbHhIX yCTaHoBoK. 4acTb H3 HHx',lI.eRCT
syer aa repparopaa Cosercxoro COI03a. B 1973 r. 13 CCCP na MaR
rsnunaxe 6bIJIa ssenena B CTpOR MOlll,HaH onpeCHHTeJIbHaH yCTaHoBKa, 
pa60TaIOllI,aH aa aToMHoR 9HeprHH. . 

Osepa HMeIOT 60JIbIIIOe aaponaoxoaaiicraeaaoe 3HalJeHHe. OHH 
HBJIHIOTCH HCTOllHHKaMH npecaoa BO,lI.hI H sonoeaaxa AJIH paasenenas 
phI~hI. C reOJIOrHlJeCKOR TOlJKH 3peHHH 31'0 06JIaCTH HaKOnJIeHHH M~
HepaJIbHOrO cupsa: HeepTH, yrJIH, CTpOHTe,1IbHhIX neC;KOB, xepaxaxe
CKHX rJlHH, COJIeR H APyrHx nOJIe3HbIX HCKonaeMbIX. Hayxa, 3aHHMaIO

osep,
KY nOJIe3HhlX xcxonaexax. IlIH"pOKHH pa3MClX n()JIYllHJIH pa60ThI aa osepo) . 

14'" 

maHCH H3YlJeHHeM Ha3hIBaeTCH AUMHoAozuet1 (rpex. limne

Oc06eHHo npacransaoe BHHMaHHe y,lI.eJIHIOT reoaora nOJIe3HblM 
HCKonaeMhIM MopcKoro ,lI.Ha. .necHTKH reOJIOrHlJeCKHX 9Kcne,lI.HU:HR 
TllI,aTeJIbHO H3YlJaIOT no.u.BO,lI.HyIO 3eMHyIO KOPy H senyr 13 HeR passen

MOpCKOM llIeJIbepe, rne OTKphIThI MeCTOpO:>K,lI.eHHH HeepTH, yrJIH, .poccsm
HhIX, PY,lI.HhIX MeCTOpO)K,lI.eHHR. )I(eJIe30CO,lI.ep)Kalll,He poccsrna paapa
6aThIBaIOTcH B TOKHRCKOM 3aJIHBe, MeCTOpO)K,lI.e,HHH 8JIMa30B - Hao. 
IOfO-3ana,lI.HoM noriepexcse AeppHKH, OJlOBa - y 6eperOB AHrJIHH, I1H,lI.O
He3HH. Borar nOJIe3HhIMH HCKonaeMhIMH MeKCHKaHCKHH 3aJIHB, aa 
nae xoroporo OTKpbIThI MeCTopO)K,lI.eHHH· cepu, epOCepOPHTO~, HeepTH•. 
Pa3pa60TKy HeepTH aa Mope senyr CBhIIlIe 20 rOCy,lI.apCTB MHpa. Hetp
THHhIe MeCTOpO)K,lI.eHHH 06Hapy:>KeHhI H pa3pa(iaThIBaIOTcH 13 Ceaepaox... 
Cpe,lI.H3eMHOM MOpHX, y 6~peroB AJIHCKH, 13 llepCH,lI.CKOM 3aJIHBe HAP. 
B COBeTCKOM COI03e HeepTb ,lI.06hIBaeTCH co ,lI.H& Kacnaacxoro MOpH. 

HeMaJIOJJa)KHYIO POJIb HrpaIOT H MeCTOpO)K,lI.eHHH ·yrJIH. YrOJIbHhIe-' 
MeCTOpO)K,lI.eHHH 9KClIJIyaTHpYIOTCij y 6eperOB AHrJlHH, Illnnujieprena; 
HIlOHHH. Boasmoe BHHMaHue HCCJIe,lI.OBaTeJIeH npHBJleKaIOT MapraHu:e
ssre KOHKpeU:HH, orpounae sanaca KOTOphIX YCTaHOBJleHhI aa nae TH
xoro oxeaaa, KOHKpeU:HH CO,lI.ep:>KaT .no 20% MapraHu:a, 15% ·)KeJI,e3a,. 
0,5% HHKeJIH, K06aJIbTa, Me,lI.H. llOJIaraIOT, 'iTO sanacsr Maprai:Iu:eBbIX 
KOHKpeU:HH cocraanaror 1500 MJIp,lI.. T. CJIetlOBaTeJIbHO, nepcnexraass 
OCBoeHHH 60raTcTB oxeaaa orpoxnu. 

rna B a XVIII 

rE0110rH4ECKA5I ,D,E5ITE11bHOCTb 03EP H 60110T 

Oaepa H' HX "DpOHCXO)i{,lI.eHHe. Osepa - 31'0 a:na;n:HHbI aa nosepx

HOCTH CYIlIH; 3anOJIHeHHbIe BO,lI.OH. B OTJIHlJ~ 01' BHyTpeHHHx MopeR
 
OHH. He C006ll1,aIOTCH C OKeaHOM. Osepa paaaemarorcs na pasnaaax,
 
B 06J1aCTH npenropan, 13 ropasrx paaoaax. HaH60JIee sucoxoropsoe
 
13 xupe osepo Xopnarco pacnOJIO)KeHO 13 ropax Tntiera aa BhICOTe
 
54,00 M. CaMYIO HH3KYIO oTMeTKY HMeeT Meprsoe osepo, yposeas KO

TOpOr{) .HH)Ke ypOBHH MHpoBoro oxeaaa aa 392 M. Ilnomans oaep or
 
,lI.eCHTKOB KBa;n:paTHhlx KHJIOMeTpOB ;n:o COTeH ThICHlJ KBa,lI.paTH~X KH

JIOMeTpOB. [JIy6HHa oaep sapsapyer B llIHpOKHX npeneaax. TaK, ray

6HHa COJIeHOrO 03ep? 3J1bTOH scero 80 CM, a caxoro rayooxoro oaepa
 
MHpa paRKaJIa-1741 M (Ta6JI. 11) .
 

06ll1,aH rinomans, 3aHHMaeMaH 03epaMH, COCTaBJIHeT OKOJIO i,8% 
nnouiann CYIIIH, HJIH 2,7 MJIH. KM2• Caaue xpynaue oaepa MHpa, CXO;n:
asre no COJIeaoMy cocrasy H pe)KHMy C BHyTpeHHHMH MOPH~l:H, Ha3hI
BaIOT MOpHMH (Kacnaacxoe, Apanscxoe, MepTBoe). B nOCJIe;n:HHe 
rOAhI 3HalJHTeJIbHOe ,pacnpOCTpaHeHHe nOJIYlJWJIH HCKyccTBeHHhIe 03e
pa: npynu, aonoxpaaanmna. Ha repparopaa CCCP 'HaclIHTbIBaeTcH 
2850 oaep, BO,lI.OxpaHHJIHllI, H xpynaax npYJJ.oB. 
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Ilo npOHCXO:>KJ.{eaHIO KOTJIOBHH BbI,neJISlIOT CJIe)l.YlOmHe THnbIOaep: 
TeKTOHH'leCKHe, ByJIKaHH'leCKHe, JIe)l.HHKOBble, nOHMeHHble (crapus
Hble), .nensroaae, npHOpe:>KHO-MOpCKHe, KapCTOBJ;>Ie, OOBaJIbHble (nJIO
THHHble) H 30JIOBble. 

TeKTOHU~eCKUe osepa aanOJIHSIIOT rJIyooKHe npOBaJIbI B a~MHoi% KO
pe (rpaeeau) HJIH nOHH:>KeHHSI, OOpaaOBaBIlIHeCSIB npouecce Me,n.i:IeH
HblX. onycKaHHH aeMHOii nOBepXHOCTH. TeKTOHH'leCKOe npOHCXO:>K)l.eHHe 
HMelOT xpynaeaurae osepa MHpa: - BaHKaJI, TeJIeUKOe, Taaraaaaxa. 
JIa)l.OJKCKOe H OHe:>KCKOe osepa - OCTaTKH npeaaero npOJIHBa, coezta
HSIBIlIerO Benoe H BaJITHHCKOe MOpSI. 'CBOHM pO:>K)l.eHHeM OHH OOSIaaHbI 
nO)l.HSITHSIM aeMHOH KOpbl H nOCJIe)l.YIOI.UeH )l.eSIT~JIbHOCTH JIe)l.HHKOB. 

Ta5JIHIla 11. nJlO~UH H rJly5HHLI KPYJlR~mm.X O~P MHpa 

HaHOOJlbW8ll r Jly6a' I . - . 
OJlOlUaJlb, TblC. J<MI aa, 'M . A6cOJlIOTIIllJI-IIbIC0T8. "" 

Kapctoeue osepa passaru B' panonax pacnpocrpaaeaas xapcra. 
·06paaYIOTCSI aa MeCTe xapcrosux npOBaJIOB, BOpOHOK, repxoxapcra, 
'CY4>!poaHOHHbIX npocaziox. K KapCTOBblM OTHOCSITCSI osepa MH'leraH, 
'OHTapHo, 3JIbTOH, Bacxyasax, Haaep. B xapcrosux. neuiepax oopa
.3YIOTCSI nonaexasre osepa. B Kyarypcxoa neutepe aa YpaJIe 36 osep. 

06saAbHbte, HJIH nAOTUHHbte, osepa BCTpe'laIOTCSI B ropaax pano

aax H' ~pe)l.ropHSIx. BoaHHKalOT OHH npaoosanax, BblablBaeMblX sex

.JIeTpSICeHHSIMH, HJIH 06pyIlIeHHSIx asrserpeaax nopon. 3Ha'lHTeJIbHhle 
MaCCbI OOJIOM(WB, aarpouoscnas ,nOJIHHbl ropaax pex, cosnaior sanpy
)l.bI, aaure KOTOphlX CKanJIHBaeTCSI eona. B 1911 r. aa Ilauape B )1.0

_JlHHe pexn Mypra6 OOBaJIHBllIaSICSI xaccanopon nOXOpOHHJIa non co
60H CeJIeHHe YcoH axecre C JKHTeJISIMH H oepaaoaana B ,nOJIHHe pexa 

'. Myprao nJIOTHHy npOTSIJKeHHOCTblO 5 KM if BhlCOTOH 600 M. Bsmre 
nJIOTHHbI CKOnHJIHCb BO)l.h1, otipasoaaaurae. Capescxoe osepo )l.JI.HHOH· 
70 KM, IlIHpHHOH 400 M H rJIyoHHoH 505 M. K 3TOMy zce rany OTHO
,CSITCH H npyrae osepa Ilaxapa, aexoropae oaepa TSIHb-lIlaHSI, xpa
'CHBeHIlIee Ha' Kasxase rOJIy60e oaepo Paua. - 

30AOBbte oaepa~BoaHJiKalOT na MeCTe )l.e!pJISIUHOHHblX nOHH:>KeHHH
~KOTJIOBHH BbI)l.yBaHHSI. . 

Hcsuccreeunue osepa - BO)l.OXpaHHJIHI.Ua H npy)l.bI- no paaxepax
 
He TOJIbKO He ycrynaior, HO B pane CJIyqaeB.H npeBOCXO)l.SIT MHorHe
 
--eCTeCTBeHHhle oaepa.· .'
 

XHMH'leCKHH COCTaB H-- pe)l(HM oaep. IlO)l.aBJISIIOI.Uee OOJIblliHHCTBO
 
osepaux KOTJIOB"H aartomreno npecasrxa BO)l.aMH. JIHllIb He60JIbllIasr
 
xacrr, T.eKTOHH'leCKHX osep, OTqJIeHeHHblX nO)l.HSITHSIMH OT xpyrrasrx
 
MOpCKHX oacceHHOB, CO)l.ep:>KHT peaaxrosue (OCTaTO'lHble) MopCKHe
 

_BO)l.bI. TaK, ueCKOJIbKO ThlCSI'leJIeTHH nasaa Kacnaacxoe Mope 6hlJIO 
'OT)l.eJIeHO OT 60JIbIlIoro XBaJIbIHCKOro xopcxoro 6acceHHa, OO'1>e)l.HHSIB
utero coapexeainse Kacrnracxoc, AaOBCKoe H t.IepHoe MOpSI. JIa)l.O:>K
cxoe H OHe:>KCKOe osepa - oCTaTKH npOJIHBa, COe)l.HHSIBllIero B nocne
-Jle)l.HHKOBOe iJpeMSI MOJlb)l.HeBOe (HhlHe BaJITHHCKoe) Mope C BeJIblM. 

pe:>KHM oaep onpe)l.eJISIeTCSI KJIHMaTH'leCKHMH YCJIOBHSIMH; Baa-HMO

QTHOIlIeHHeM C pexaxa, XHMH'leCKHM COCTaBOM oKpyJKalOI.UHX ropaux
 
nopon, KJIHMaTH'leCKHe yCJIOBHSI CKaahlBalOTCSI na eOJIeBOM COCT3.Be
 
osepaux BO)l., pexa nOCTaBJISIlO1' B osepa OOJIOMO'lHhlH MaT.~pHaJI. Ose-:
 
pa, aaureaaue CTOKa, nasuaasor 6eccTottHbtMU (ApaJIbCKOe, BaJIxalII, _
 
I1CCb1K-Kym",) .
 

Osepa, Ha xoropsix 6epyT -~a'laJIO :pexa, Haahl!3alOTCSI cTO'lHbtMU. 
Crosnae oaepa nOnOJIHSIIOTCSI aa cser arxoctpepasrx OCa)l.KOB, raro
IIJ.HX CHerOB H JIb;L{a. ECJIH oaepa U)l.HOBpeMeHHO H paCXO)l.YIOT H nOJIy

-c, 

qalOT sony as npyrax pex, HX HaahlB~lOl npOTo~Hb~MU. Hanpaxep, 
B osepo BaHKaJI necer CBOH aonsr pexa Cenenra.va pexa Anrapa oe
per B HeM_ caoe Ha'laJIO. 

BOJIblIIHHCTBO oaep 6eCCTO'lHhle. .IJ.BH:>KeHHe BO)l.h1 y MHorHX osep
 
OTCyTcTByeT.McKJIIO'leHHe COCTaBJISIIOT nporosasre osepa H xpynaae
 
BHYTPHKOHTHHeHT~JIbHbleoacceiiHhI, B 'KOTOphlX HaOJIIO)l.aIOTCSI CJIaOble
 
npHllI~bI, HeBblCOKHe aerpoaue BOJIHhl H nozsonasre TeveHIJSI. B Kac

nHHCKOM Mope, aanpHMep; npHJIHBhI npeBhllIIalOT ypoBeHb BO,nhl Y oe


Osepo 

KacnHiicKoe (MOpe) 
Bepxaee 
Apanscxoe (Mope) 
Taaraassxa 
EallKaJl 
JIa,lJ,OlKCKOe 
Banxanr 
OHelKCKoe 
J-fCCbIK-I(YJlb 

I
 
980394 
30882 
6866 

143533 
174131 
22518 

2619 
11010 
7026 

-28 
183 
53 

773 
453

4 
340 

33 
1609 

BYAKaHu~ecKue oaepa BCTpe'laIOTCSIB 06JIaCTSIX paCnpOCTpaHeHHSI 
ByJIKaHOB. OHH npHypO'leHbI K xparepax nOTyxIlIHX ByJIKaHOB H no

, HH:>KeHHSIM aa nOBepX:HOCTH JIaBOBblX nOTOKOB. ByJIKaHH'leCKHe osepa 
HaBeCTHbI B CCCP aa _KaM'laTKe, KYPHJIbCKHX ocrposax, B RnOH,HH, 
AM~pHKe (AH)l.bI) H ztpyrax paaoaax aeMHoro urapa, 

JIeaHUKo"Bbte osepa o6paaYIOTCSI' na . MeCTe BaHH BblnaXHBaHHSI, 
B nOHH:>KeHHSIX, BOaHHKalOI.UHX -npa nO)l.npy:>KHBaHHH MopeHOH BO)l.HblX 
nOTOKOB. J1e)l.HHKOBble oaepa -WHpOKO .pacnpOCTpaHeHbI na paanaaax, 
npearopsax, peace B ropaux paHoHax. Oc06eHHO MHoro JIe)l.HHKOBblX 
osep B 06JIaCTSIX - nJIeHCTOueij.OBOro OJIe,neHeHHSI: B <l>HHJISIH)l.HH, na 
KOJIbCKOM noayocrpoae, B KapeJIHH, BeJIOpyccHH, 3ana)l.HOH CH6HpH 
H )l.pyrHx paaosax. . 

Iloanenuue, HJIH crapusnue, oeepa aoaaaxaier aa MeCTe OTMep-
IIIHxpyceJI pex, <l>opMa HX B nnaae JIHHeH~O:BblTSIHYTaSI HJIH nerne
oopasaaa. MHOrO'lHCJIeHHbl crapasaue osepa B nOHMax BOJIrH, .IJ.Hen
pa, .IJ.oHa H zrpyrax peK.

llpu6perJICHO-M9pCKue osepa 4>OpMHpyIOTCSI B npH6pe:>KHO-MOPCKOH 
, .30He na MeCTe OT)l.eJIeHHhlX OT orxparoro MOpSI aaJIHBOB, OyXT, JIHMa~ 

HOB' (aaTOnJIeHHhlX MopeM YCTbeB pex). K HHM OTHOCSITCSI osepa Ca
ChlK H CaKH y EBnaTopHH (KpblM), 'laCTH'lHO )l.IOHHble osepa, npaypo
qeAHhle K MeJK)l.IOHHblM Bna)l.HHaM. .IJ.IOHHhle oaepa BCTpe'laIOTCSI Ha 

.'.~ 

oeperax BaJITHHCKOro, CeBepHoro H Cpe)l.HaeMHOrO MopeD. .."'; perOB Ha 3 ~M, BeTpoBhle BOJIHhl .llOCTHraIOT 2-3 'M. BblCOThI, a B)l.OJIb 
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• 
6eperOB . npOCJIeJKHBaeTCH KOJIbueBOe nO,lI.BO,lI.HOeTeqeHHe. Y csepa 
BaHKaJI npHJIHBbI H3MeHHlOT ypoaeas B<?,lI.bI aa 1 CM, aerposue BOJIHbI 
HH)Re, qeM na KacnHHCKOM Mope. Y MaJIblX osep Ha6JIIo:n.aIOTCH cea-' 
UlU.,.... ,lI.BHLKeHHH BO,lI.bI, nonooaue flpHJIHBaM H OTJIHBaM. BbI:n>IBaIOTcH. 
OHH ~3MeHeHHeM arxocqiepaoro .n.aBJIeHHH H 3aKJIIOqaIOTCH B Me,lI.JIen
HOM nepeJIHBaHHH BO,lI.bI OT O,lI.HOro xpas osepa K ,lI.pyroMy C He3Ha
qHTeJIbHbIM nossnueaaex ypOBHH .BO,lI.bI Y 6epera (aa H~CKOJIbKO caa-
THMeTpOB). '! 

flo. CTeneHH MHHepaJIH3aUHH osepa 6b1BaIOT npeCHbLMU H COILeHbL

MU. CYIUeCTBeHHoe BJIHHHHe aa COJIeBOH COCTaB BO,lI.bI OKa3bIBalOT 
KJIHMaT H COCTaB oKpyJKaIOIUHX ropaux nopon, MHHepaJIHaaUHH Kac
naacxoro MOp51, oMblBalOI1lero 6epera CYIllH C pa3JIHqHbIM' KJIHMaTHq~
CKHM peJKHMOM, B Cpe,lI.HeM.oKOJIO 1,4%, aero 3aJIHBa Kapa-Boras
[OJI, oKpyJKeHHOrO nycTbIHe~,- 28,5 %. Osepa, pacnonoaceaaue 
B yCJIOBHHX eyxoro H JKapKOrO KJIHMaTa, HMeIOT, KaK npaBHJIO, COJIe
Hbte H COJIOHOBaTble BO,lI.bI. K 3TOH xareropaa OTHOCHTCH osepa TIpH
xacnas, Ilpaapansa H npyrax paaoaon Cpenaea A3HH. flpHqlfHOH 
3jlcOJIeHHH osep HBJIHIOTCHoKpYJKaIOIUHe HX cOJI(>HqaKOBble nonaa. 
Ilosepxaocrnue H arxocrpepaue BO,lI.b1, paCTBopHH B COJIOHqaKaX co
JIH, ,lI.OCTaBJIHIOT HX B osepa H nOBblIllaIOTCOJIeHOCTb oaep. HeCKOJIbKO 
aaoe npOHCXOJK,lI.eH1le HMeIOT COJIH oaep 3JI'bTOH, I1H,lI.ep, Bacxyasax, 
3TH osepa pacnOJIaraIOTCH HenOCpe,lI.CTBeHHO aa COJIeHOCHblx OTJIOJKe':. 
HHHX .(COJIHHble KynOJIa) ,. sa cser KOTOpblX OHH H OCOJIOHHIOTCH. 

B 5}KyTHH, KOTopaH OTJIHqaeTCH cypoasm H XOJIO,lI.HblM KJIH¥aTOM, 
H3BeCTHO COJIeHOe osepo MOKCOrOJIOox. 3TO CTapHqHOe oaepo B nOHMe 
pexa KeMneH,lI.HH, npHTOKa P~KH BHJIIOH. BO,lI.bI osepauacuuieaa CO~ .,.,JIHMH cepHOKHCJIOrO KaJIbUHH H yrJieKItCJIOrO MarHHH. 06IUaH xaaepa
JIH3aUHH- oaepa OT 4,2 ,lI.0 195 r/JI. I1HTepecHaH. oc06eHHOCTb sroro 
osepa - ,lI.OBOJIbHO BblCOKaH rexrreparypa BO,lI.bI: aa nOBepXHOCTH 13°C, 
aa rJIy6HHe 1,3 M 32°C; n03ToMY osepo B 3HMHHH nepaon .ae saxep
aaer, KaK YKa3b1BaeT A. C. <l>oMHqeB,nOBblIlleHHaH rexneparypa BO
,lI.bI 06yCJIOBJIeHa TenJIOM, BbI,lI.eJIHeMblM npa 6HOXHMHQeCKHX peaxuasx 
MeJK,lI.y MeTaHOM H cYJIb<paTHblMH COe,lI.HHeHHHMH. Oaepo MOKCOrOJIOox, 
COJIeHOCTb KOT~poro 06yCJIOBJIeHa 6HOXHMHl\eCKHMH <paKTopaMH, He 
e,lI.HHCTBeHHoe B MHpe. . 

Osepa ryMH,lI.HOrO KJIHMaTa npecaoaonaue.. ,UaJKe BO,lI.bI BHyTpeH-. 
HHX MopeH B YCJIOBJVlX raxoro KJIHMaTa nOCTeneHHO onpeCHHIOTCSI. 
3TO 06'b1'1CHHeTCH .~HaqHTeJIbHblM npHTOKOM B 6acceHHbI npecaux BO,lI.,· 
o6pa3ylOIUHxCH npa asmaneaaa 3HaqHTeJIbHblX KOJIHqeCTBaTMoc<pep-' ·T,k 
HblX OCa,lI.KOB H TaHRHH caera. TaK, onpeCHHIOTCH nexorna COJIeHble 
BO,lI.bI OHeJKCKOro H JIa,lI.OJKCKOrO osep, CeHqaC HX MHHepaJIH3aUHH He 
npeBblIllaeT 0,03 %. . '. . _ . 

BO,lI.bI osep no CTeneHH MHHepaJIH3aUHH .n.eJIHT aa npecnue C CO
,lI.epJKaHHeM COJIeH ,lI.0 1 r I JI, COILOHOBaTbLe - OT 1 ,lI.0 25 r I JI H cOILe

nue - cssnne 25 r I JI. COJIOHOBaTble H COJIeHble osepa B cooTBeTcTBHH 
C KJIaCcH<pHKall:HeH H. C. Kypnaxona H B. fl. 'Kporosa nO,lI.pa3,lI.eJIH
IOTCH aa osepa, OCaJK,lI.aIOlUHe CaC03 (osepa xopcxoro npOHCXOJK,lI.e
HHH), COJIerHnCOBble, OTJIaraIOIUHe rune Ca lS04] - 2H20, ropbKO-COJIe
nue, ooorauienxue MgS04, xaopaamaeaue, coMpJKaIUHE;. caS04• 

MgCb, NaCl, xaopxaasuaesue, aacsnneaaue CaS04, NaCl, CaCI2• 

fJIay6epoBble, OC3JK,lI.aIOlUHe Na2S04, MgS04, NaCI, H CO,lI.OBble, HaCbI' 
meaaue Mg (HC03b. Osepa C COJIeHOH H COJIOHOBaTOH BO,lI.OH B CCCP 
pacnpocrpaaeau B Kasaxcraae, Ilpaxacnaa, Kpsrxy, aa I106epeJKbe 
A30BcKoro H 4epHoro MopeM, B 3ana,lI.HO-CH6HPCKOH HH3MeHHOCTH f!' 
3a6aHKaJIbe. " 

flP0,lI.OJIJKHTeJIbHOCTb JKH3HH osep OT HeCKOJIbKHX ,lI.eCHTHJIeTHH ,lI.0 
MHorHX TblCHti JIeT. Hexoropue osepa nOHBJIHIOTCH H HCqe3aJOT aa 
TJIa3aX lIeJIOBeKa. OHH HJIH sucuxaror, 3anOJIHeHHble peqHblMH ocan
.KaMH, HJIH 3a60JIaqHl3aIOTcH. Osepo BaJIXaIll, aanpaxep, nOCTeneHHO 
3anOJIHHeTCH HJIOM H necxosr, npHHocHMblMH pexon I1JI1I crop.. 

Paspyurareasaaa .n.eJlTeJIbHOCTb oaep. [eOJIOfHQeCKaH .,lI.eHTeJIb
ROCTb osep HaqHHaeTCH C nocreneanoro paspyurenas H BblnOJIaJKHBa
HHH 6eperoB. Oc06eHHo aarJIH,lI.HO 31'0 UpOHCXO,lI.HT B HCKyccTBeHHblX 
BO,lI.OeMax.· TaK, 6epera Pbl6HHCKoro BO)I.OXpaHHJIHIUa sa nepsae 
12 JIeT ero cYIUecTBoBaHHH OTCTyIlHJIH xecraxa aa 40-50 rrl. EIUe 
60JIIiuIHe paspyureaaa oraeseau aa 6eperax lJ.HMJIHHCKOro BO,lI.OXpa
HHJIHma. B reseaae .5 JIeT ornensasre qaCTH 6epera sroro BO,lI.OeMa 
QTcTynHJIH aa 100-155 M. 3aMeTHyIO POJIb B H3MeHeHHH Mop<pOJIOrHH 
6eperoB HrpaIOT npoueccsr BblBeTpHBaHHH H cY<P,<p03HH, BbI3b1BaIOIUHe 
OnOJI3aHHe CKJIOJIOH. • 

Ha 6eperax 60JIbWHX osep (KaCTIHHCKOM; ApaJIbCKOM, OHeJKCKOM, 
Baiucaae, Bepxaeu) 'pa3BHBaIOTcH npoueccu, aaanorauaue a6pa3HQH
HOH ,lI.eHTeJIbHOCTH MOpH. B 30He paspyurenaa HaKanJIHBaIOTCH 06JIOM
KH pasxepox OT nuneaarux lIaCTHU ,lI.0 xpynaux rJIbl6. BCH 3Ta Mac
ca npa BOJIHeHHHX nO,lI.XBaTbIBaeTCH H yHOCHTCH B osepo. B npaopex
HOH 30He· OCTaIOTCH JIH~b OK3TaHHble 06JIOMKH TBep,lI.bIX· nopon 'H 
MHHepaJIOB: raxsxa, HHOr,lI.a BaJIyHbI, rpanaa, neCOK. 

OTJlOJK:eHHJI esep. CYIUeCTBeHHyIO POJIb B OTJIOJKeHHHX osep 
arpator np0,lI.YKTbI paapymenaa usperoa, 06JIOMOQHbIH MaTepHaJI, XH
MHQeCKHe OCa,lI.KJi" npencraaneaaue pa3JIHlIHblMH COJIHMH, Coe,lI.HHeHHH
MH JKeJIe3a, MapraHua, anorna aJIIOMHHHH. )KHBoTHble H pacreaas, 
06HT3IOIUHe s caepax, TaKJKe CJIyJKaT HCTOllHHKOM 06pa30BaHHH OTJIO
)ReHH1\:. Cpena HHX <popaMHHH<pepbl, MOJIJIIOCKH. ,lI.HaToMeH. MHorHe 
opraaasecxae OCTaTKH npa pa3J10JKeHHH npeapamaiorcs B- lIepHYIO 
I:IJIOnO,lI.06HYIO- xaccy. 'COOTHoweHHe MeJK.ny nepeQHCJIeHHbIMH THnaMH 
OCa,lI.KoB B pasnux osepax HeO,lI.HHaKOBo.06bHCHHeTCH 3TO TeM, liTO 
xascnoe H3 osep xapaxrepasyerca cneUH<pHQeCKHMH qepTaMH OCa,lI.KO~ 

HaKOIIJleHHH, 06yCJIOBJIeHHblMH reorpatpasecxaa nOJIOJKeHHeM, KJIHMa
TOM 11 ,lI.pyrHMH <paKTopaMH. TaK, BO MHorHX osepax .syaxaaasecxoro 
npOHCXOJK,lI.eHHA npe06JIa,lI.aIOT XHMHlIeCKHe ocanxa, Osepa, npHHHMaIO
mae ropaue pexa, HHTeHCHBHO 3anOJIHHIOTCH .06JIOMOQHbIM MaTepHa
JIOM (Banxaur, AJIaKoJIb, I1ccblK-KYJIb H np.): KJIHMaTHlIeCKHe ¥CJIO
.BHH BJIHHIOT aa COJIeBOH COCTaB OTJIOJKeHHH. B 6eCCTOQHblX oaepax 
apH,lI.HOrO KJIHMaTa OTJIaraIOTCH npeHMYIUeCTBeHHO raJIHT, ranc, KaJIb
UHH, B osepax ryMH,lI.HOrO KJIHMaTa - OCa,lI.KH JKeJIe3a, MapraHua, aJIIO
MHHHSI.. B CBH3H C pe3KHMH pa3JIHlIHHMH B COCTaBe ~PH,lI.HbIX H ryxan
HblX OTJIO)ReHHA: osep HX IIO,llpa3,lI.eJIHIOT aa OCa,lI.KH npecnux H OCa,lI.KH 
COJIeHbIX oaep. 

~. 
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Ocaoxu.npecnux osep. OTJIO*eHHH npecaux osep pa3H006pa3HbI_ 
HOJIblIIHe BO)J.OeMbI, npHHHMaIOmHe-BO)J.bI pex, nOCTeneHHO 3anOJIHHIOT

CH 06JIOMOtIijbIMH OCa)J.KaMH. B TaKHX osepax XHMHtIeCKHe H oprana

tIeCKHe OCa)J.KH HMeIOT BTOpOCTerreHHOe 3HatIeHHe. B pacnpezteaeaaa
 
06JIOMO'llHOrO MaTepHaJia B osepax Ha'6JIIO)J.aeTCH Onpe~JIeHHaH 3aKO

HOMepHOCTb. B npH6pe}l{HOH 30He cOCpe)J.OTatIHBaIOTCsi rpy6b1e 06JIOM

KH: raasxa, HHOr)J.a BaJIyHbI, rpasaa, neCOK. C rJIy6HHoH OHH CMeHS.I-'
 
IOTCH -aJIeBpHTOBbIMH H rJIHHHCTbIMH HJIaMH. TaKaH KapTHHa xapax

.repaa )J.JIH rrpH6pe}l{HOM ~OHbI KaC'IlI!HCKOrO H ApaJIbCKOrO .MOpeH, Jla

)J.O*CKoro 03epa.· I'paaaua Me*)J.y rpy6oo6n-OMO'llHbIlIrlH ocaJJ.KaMH H '~
 

HJIaMH. B KacrrHHCKOM MOpe npOCJIe}l{HBaeTCH aa rJIyoHHe 15-~0 M,
 
_B Apa.1IbCKOM - 5':""-10, Banxaure - 3 M. TaM, rae O)J.HoBpeMeHHo 

c .)6JIOMOtIHbIM MaT-epHaJIOM" OCa}l{)J.aIOTcH OCTaTKH ¢opaMHHH¢ep H 
H3BeCTKOBbIX BO)J.opOCJIeH; H8KanJIHB8IOTCH cMelIIaHHbie rJIHHHCTO-H3

BeCTKOBbIe HJIH MepreJIftCTble HJIbI. 
B u;eHTpaJIbHbIX tIaCTHX 60JIblIIHX BO)J.oeMoB yCTaHOBJIeHbI oprauase


CKHe HJIbi H3BeCTKOBoro H xpexaacroro cocrasa, CJIO}l{eHHbIe CKeJIeTa

MH H paKoBHHKaMH )J.HaToMeH, <lJopaMHHH¢ep, H3BeCTKOBbIX BO)J.OpOC


JIeH . .llHa1'OMOBbIe I'lJIbI 66Hapy*eflbI aa )J.He osep BaUKaJI H CHBaH.
 
H3BecTKoBbIe OpraHHtIeCKHe HJIbI BbIHBJIeHbI B ApaJIbCKOM Mope H
 
B Banxame. Cpe)J.H Kap'60.HaTHblX HJIOB BCTpeqaIOTCH XHMHtIeCKH
 
OCa}l{)J.eHHbIe )J.OJIOMHTbI H -c<lJepHtIeCKHe 06pa30BaHHSI KaJIbU;HTa (OOJIH-·
 
TbI) )J.HaMeTpOM OT )J.OJIeH )J.O 10 MM. CKOnJIeHHH H3BeCTKOBbiX OOJIHTOB
 

. otiaapyzceasr y aanazmsrx 6eperOB OCTpOBa B03p0}l{)J.eHHH (ApaJIbCKOe 
Mope), rae OHH 38JIeraIOT aa rJIy6HHe 5-26 M. . 

Cpe)J.H XHMHtIeCKHX oca)J.KOB npecasrx osep otipamaior aa ceoa
 
BHHMaHHe pY)J.HbIe HJIbI, COCTOHmHe H3 OKHCHblX H Kap60HaTHbIx co

e)J.HHeHHH xceneaa, MapraHu;a, aJIIOMHHHH. OHH 06bItIHO HaKanJIHBaIOT

CH B u.eHTpa,7IbHOH tIaCTH osep, aepeznco B COtIeTaHHH C rJIHHHCTbIMH H
 
OpraHHtIecKHMH HJIaMH. Hexoropue H3 HHX HMeI6T OOJIHTOBOe crpoe

HHe (HKpHHbIe H 606oBbIe }l{eJIe3HbIe, MapraHu;eBbIe H aJIIOMHHHeBbIe 
PY)J.bI).• /KeJIe3HCTbIe HJIbI BCTpetIaIOTC}I B osepax H 60JIOT3X Benopyc
caa, KapeJIHH, HaKanJIHBaIOTCH B ByJIKaHHtIeCKHX osepax KYPHJIbCKHX 

OCTpOBOB. 

, B MeJIKHX osepax yMepeHHoro noaca B 60JIblIIHX KOJIHtIeCTBaX aa- . 
KanJIHBaIOTCH OpraHHtIeCKHe HJIbI C rHHJIOCTHbIM 3anaXOM - canpone
nH (rpeu. sapros - rHHJIOH, pelos - HJI). Hcxonaux MaTepHaJIOM )J.JIH 

,HX o6pa30BaHHH CJIy*aT CHHe3eJIeHbIe BO)J.OpOCJIH, pbI6bI, tIepBH,· aa
ceKOMbIeH HX JIHtlHHKH. OCTaTKH orxepurax opraaaaaoa pa3JIaraIOT
CH aa )J.He npa MaJIOM ztocryne KHCJIOpO)J.a, npespamarorcs B tIepHbIH, 
:)I{HPHbIH, cTy)J.Heno)J.o6HbIH HJI, .CocToH,mHH aa 50-70% H3 oprana- . 
tIeCKOrO seutecrsa, nepexemaaaoro C rJIHHHCTbIM H tIaCTHIJHO C xpex
HHCTblM. HJIH H3BeCTKOBHCTbIM MaTepHaJIOM. 

. Oca8KU. conenux osep. OCHOBHbIMH FPHtIHHaMH BbICOKOH KOHu;eH
TpaU;HH COJIeH B osepax HBJIHIOTCH: nparox B osepa MHHepaJIbHbIX pac
TBOpOB, cyxoil: KJIHMaT, OTCyTC'I'BHe . nOCTOHHHoro nparoxa npecaux 
BO)J.. KOHu;eHTpaU;HH COJIeu B osepax MO}l{eT )J.OCTHraTb 60JIblIIHX 3Ha
tIeHHH, ocooenao npa HHTeHCHBHOM acnapenaa BO)J.bI. Hacumeanaa 
COJIHMH BO)J.a COJIeHbIX osep Ha3b1BaeTCH panoa. Ilpn MaJIeil:meM na

pyiueaaa paBHo,secHH H3 pansr HatIHHaeTCH canxa COJIeH. 3TOT. npo
uecc, Ha3.blBaeMhlH noeocaosoa, Ha6JIIO)J.aeTCH B osepax 06bItIHO B JIeT
HHH 'nepaon. B oaepe BaCKYHtIa,K pana oopasyerca TOJIbKO 3HMOH H 
aecnofi. MomHOCTb CJIOH paccona B oaepe HeCKOJIbKO caHTHMeTpOB, H 

;~~ITOJIbKO B oT)J.eJIbHbIX MeCTax OHa )J.oCTHraeT 0,6 M. B KOHu;e·BeCHbI na '·t'
 

QHHaeTCSI aareacaaaoe acrrapenae BO)J.bI If ocazcnenae noaapenrrog co


JIH. C HIOHS!: no HO$l6pb osepo 'BbIcbIxaeT, pana coxpaaaercs JIHlIIb
 
B OT)J.eJIbHbIX nOHH*eHHHX AHa. 

B KyJIyH)J.HHCKOH CTenH, rne HacqHTblBaeTCHOKOJIO 3000 osep, H3
BeCTHOCTbIO nOJIb3YIOTCH Taaarapcxan, Ileryxoacxas, H nexoropue 

Pac, 80. CoJIeHOe osepo 6JIH.3 Mu.xeTa (no M. 1%>. I1BaHoBoA. 1974) 

.npyrae rpynrru osep.: B KOTOpbIX oca*)J.aIOTCH cozra, ranc, noaapeaaas 
<:OJIb, MHpa6HJlHT. CO)J.a B OTJIHtIHe OT CYJIb¢aTHbIx H XJIOpH.z\HbIX' CO
JIeH OCaJK)J.aeTCHB XOJIO)J.HhIH nepaon BpeMeHH,· xorna rexneparypa 
pacrsopa nOHHJKaeTCH)J.O -5°C npa KOHu;eHTpaU;HH COJIeH He HH*e 
10%. npa 60JJee BbICOKHX KOHu;eHTpaU;HHx (13,5%) B ocanox asma
naer raayriepar. B TerrJIbIH nepaon BpeMeHHoca*)J.aIOTcH ranc, IJOBa
peaaas COJIb. B' crpoeaaa CO)J.OBbIX :TOJIm rJIaBHOe MeCTO 3aHHMaIOT 

COJJ:OBble neC1I3HHKH, KpHCTaJIJIHtIeCKaH 'CO)J.-a, neCKH.' B resenae rona 
oripasyerca CJIOHCOJIH H llJIa, MOmHOCTb xoroporo B OT)J.eJIbHbI.e rO)J.bI 

Mo*eTJJ:OCTm:.aTh 20-30 CM. Ca)J.Ka COJIe-H Mo*eT rrp0JJ:OJI*aTbCH )J.JIH
TeJIbHOe BpeMH: 01' JJ:eCHTHJIeTHH )J.O MHOrHX TbLCHtI· JIeT. MOmHOCTb 
COJIeBbIX TOJIm nocraraer B pane MecTopo*)J.eHHH COTeH MeTpOB. • 

COBpeMeHHbIe XJIOpHJJ:HbIe osepa pacnpocrpaaeasr B Ilpaxacnaa
CKOH IJH3MeHHOCTH (3JIbTOH, Bacxyaxax, I1.HJJ:ep If JJ:p.). OCHOBHbIe MH

aepansr 9THX osep --:- raJIHT, pexce CHJIbBHH, KapHaJIJIHT. .llJIH CYJIb¢aT
HbIX osep xapaxrepasr rHIlC, aHrHJJ:pHT, MHpa6HJIHT. B COCTajJe COJIH
HbIX TOJIIIl BCTpelf3.IOTCH rrpOCJIOHKH neCKOB, rJIHH,. H3BeCTHSIK08, 
JJ:OJIOMHTOB. Flepecnaaaaaae COJIeH C npyraxa BH')J.aMH oca)J.KOB CBH)J.e
TeJIbCTByeTo6 H3MeHeHHH pe*HMa osep '8 paanue ce30HbI H nepaonu 
pa3BHTI!H (pHC. 80).· '. 
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Boaora R RX OTJI()-lKeHRH. H3qb!TOtIHO YBJIaLKHeHHbIe yqaCTKH cy
urn, B npenenax KOTOpbIX pa3BHBaeTCH 60JIOTHaH paCTHTeJIbH'OCTb 
C nOCJIe.u.YlOmHM HaKOnJIeHHeM ropipa, Ha3bIBalOTCg 60ItOTa.Mu. IlJIO
ma.u.b BCeX 60JIOT MHpa 1,75 MJIH. KM2. OOJIOTa 06pa3ylOTcH aa MeCTe 
osep, ayros, B MeCTax suxona na nonepxaocrs rpYHToB~X BO.u., B HH
3HHax, 3aTOnJIHeMbIX aTMoc<pepHbIMH aonaxa, B 3aBHCH1\fOCTH 01' 

'MeCTOnOJIOLKeHHH BbI.u.eJIHlOT aepxosue, HH3HHHhIe H nepexonaue 
60JIOTa. ' 

Bepxoeue 6oltoTa BCTpeqalOTCH na nonopaaneaax 11 HX CKJI€>Hax, 
B MeCTax BbIxo.u.a Ha nOBepxHocTb no.u.3eMHbIx BO.u. HJIH HaKOnJIeHHH 
arjaoctpepnsrx ocanxoa. IlpH3HaKoM 3a60JIaqHBaHHH CJIy2KHT pa3BHTHe 

4- I J 

a. 

PHe. 81. Cxexa .3apaCTaHHlI oaepa (no B. P. BHJlbllMCY): . 
a - JIOlKe oaepa , 6 - asaecrxoasra canponeaeasra HJI. B - all\opq,Hblil canponeneaua HJI, z
SeMJIHCTblil TOPq,. {) - OCOKOBblil TOP!P. e - KaMblIlloBO-TPOCTHHKOBblil TOPq,;. t- CBO(iO.llHO naa
BalO~He BO.llHbI~ pac'reuxa, 2 - KyBIllHHKa. 3 - KaMblIll. 4 - poroa, 5 - TpOCTHHK. 6 - KpynHble 

, OCOKH, 7 -.MeJIKHe OCOKH. 8 - xopaesaunuae 3JIaKH. 9 - 3JIaKH 

aa yBJIaLKHeHHOH nOBepXHOCTH mnHOBbIX, C<parHOBbIX MXOB H OCOKH, 
xoropue, OTMHpaH, 06pa3ylOT 3eJIeHOBaTo-6ypylO paCTHTeJIbHylO MaC
cy. C<parHOBbIIl roptp BepXOBbIX 60JIOT OTJIHqaeTCH BbICOKOH KaJIOpHii:-
HOCTblO H He60JIbillOH 30JIbHOCTblO. ' I 

HU3UHHble 60ltOTa xapaxrepau .u.JIH yMepeHHOro KJIHMaTa, OHH 
. 06pa3ylOTcH B HH3HHaX aa MeCTe nOHMeHHbIX, .u.eJIbTOBbIX, JIe.u.HHKOBbIX 
H npyrnx osep, Ilpespaureamo oaepa B 60JIo:r0 npenmecrayer ero 06
MeJIeHHe, nOHBJIeH1Ie B sone H '. aa 6eperax BO.u.oROCJIeH, JIHJIHH, pne
CTDB, KaMbIrna, TpocTHHKa. Sapacraaae osepa HaqHHaeTCH C 6eperoB; 
aarea pacreaas aaaoeasrsator MeJIKOBo.u.HbIe yqaCTKH .u.Ha,' npaopesc
asre- yqaCTKH CYIIIH, 3aTeM pacnpocrpaamorcs K uearpy osepa 
(pac, 81J. Haorna pacTeHHHMH aaaxane noxpuaaercs noaepxaocrs 
osepa, nOHBJIHlOTCH nnaaaiouiae ocrposa pacreaaa, HJIH nnaenu. 110
CTeneHHO oopasyerca TpHcHHa. 

Ornepurae pacreaas onycxarorca aa .u.HO, rne oopasyerca nOJIy
pa3JIOLKHBIIIaHcH 6ypaH paCTHTeJIbHaH TOp<pHHaH Macca. . 

HH3HHHbIe TOP<pHHbIe 60{loTa .u.OBOJIbHO IIIHpOKO pacnpocrpaaeau 
B KapeJIHH, aa KOJIbCKOM nonyocrpose, B Benopyccaa, 3aIHlJI,HOH H 
BOCTOqHOH CH6HpH H B npyrnx MeCTax. Bcrpesaiorca OHH H B uea-

TpaJIbHbIX paAOH3X ~BponeHCKOH qaCTH CCCP, npeaxymecrseaao 
B .u.OJIHHaX pex. DOJIOTa Haxo.u.HTCH B pa3HbIX CTa.u.HHX pa3BHTHH. O.u.HH 
TOJIbKO HaqHHalOT aapacrari, paCTeHHHMH,' ztpyrae yzce npeBpaTHJI'HCb 
B nyra, non KOTOPbIMH aaaeraer CJIeLKaBlIIaHCH TOP<pHHaH xacca. 

HCXO.u.HbIM p'aCTHTeJIbHblM MaTepHaJIOM npu6peafCHO-.MOpCICUX 60AOr 
CJIyLKHT rJIaBHbIM 06pa30M KycTapHHKOBa.H H npenecnaa pacrarens
HOCTb. B TpOnHqeCKOH nOJIOce 9TO MaHrpOBbIe neca, papTymHe aa 3a
60JIOqeHilOM HJIHCTOM rpyare. Iloratiaa, nepesss nanaror B aony, 06

/ . 

pasyerca aarpoaoxcnenae BeTOK, 'CTBOJIOB, JIHCTbeB H npyrnx pacrn-
TeJIbHblX OCTaTKOB. KJIaCCHqeCKHM npaxeposr TaKoro 60JIOTa HBJIHeTCH 
r1I6JIoe, HJIH Boasuroe ,UHcMaJIbCKOe, 60JIOTO aa nooepeacse ATJIaH- , 
raxecxoro oxeaaa (CIlIA), onacaaaoe B nepaoa nOJIOBHHe XIX B. 
aHrJIlIHCKHM ecrecrsoacnurarenea 4. JIaii:eJIeM. IIp.lf6peLKHO-MopcKHe 
60JIOTa H3BeCTHbI aa Kaxxarxe, aa nooepeacsax Oxorcxoro H 4epHoro 
MopeH, 6eperax HH.u.HHcKoro H Ar.naarasecxoro oxeanon. 

,1l0MHMO roprpa aa .u.He aexoropux 60JIOT HaKa,nJIHBalOTCH pynaue 
lIJIbl - LKeJIe3HCTbIe H MapraHueBbIe, B KOTOpbIX npacyrcrnyior Kap60
HaTHbIe H rH.u.POOKHcHble coenaaeaaa LKeJIe3a H xapeauua: canepar 
Fe [COa] , PO.u.OXP03HT Mn [COa] , JIHMOHHT Fe20a' nH20, nHpOJIlO3HT 
Mn02 H np. Mounrocrs pynnux HJIOB H3MepHeTcH e.u.HHHuaMH, a B OT
nensasrx ¢JIyqaHX H nepauaa .u.eCHTKaMH Me~oB. Pynoaocaue 60JIOTa 
H3BeCTHbI B Benopyccaa, B KapeJIHH, aa KYPHJIbCKHX ocrpoaax H npy
rHX paaoaax. . ';. 

Ilepexoiinue tiosora 3aHHMalOT npoaeacyroxaoe nOJIOLKeHHe MeLK
.u.y BepXQBbIMH H HH3HHHblMH 60JIOTaMH. , 

Po Jib osep H 60JlOT B, 06pa30~aHHHMeCTOpOLK.u.eHHHnoaeaaux 
acsonaeaux. 03epHO-60JIOTHble OTJIOLKeHHH <P0PMHPYIUTCH' aenpepsis
HO aa npoTHLKeHHH MHorHx MHJIJIHOHOB JIeT. Ha cxeay O.u.HHX oaep H 
60JIOT npaxonar ztpyrae. 3TOMy cnoc06cTByIOT .rJIaBHbIM 06pa30M TeK
TOHHqeCKHe .u.BHLKeHHH 3eMHoH xopsr, .nepaonaxecxn 06HOBJIHlOmHe' 
pensedi CYIllH. OTJIOLKeHml npeaaax oaep .u.aBHO nepeuraa B acxonae
Moe COCTOHHfle. B reOJIOrHII,eCKOM paspeae 3eMHoii: KOpbI HX MOLKF\O 
BCTpeTHT.b aa r JIy6HHax B .u.eCHTKH H COTHH, MeTpOB. 

)l(H.u.KHe HJIbI paaee cymecTBoBaBIIIHX 60JIOT H osep H3MeHHJIH 
CBOii: nepsoaasaasaua 06JIHK. Ilon .u.aBJIeHHeM BbllIIeJIeLKa.mHX TOJIm 
OHH ynJIOTHHJIHCb H npeBpaTHJIHCb B ocanosuue ropaue noponu: 
H3BeCTKOBble HJIbl CTaJIH H3BeCTHHKaMH, .u.HaTOMOBb~ H .u.OJIOMHTO
asre - .u.HaTOMHTaMH H .u.OJIOMHTaMH. Pynnsre HJIbl npeBpaTHJIHCb 
B py.u.bl LKeJIe3a, MapraHua, aJIlOMlfHIUI.: BbICOKHM KaqeCTBOM OTJIHqa
lOTCH KaOJIHHOBble r JIHHbl osepaoro npOHCXOLK.u.eHHH, HCnOJIb3yeMbIe 
.u.JIH npOH3Bo.u.CTBa KepaMHqeCKHX H oraeynopaux H3.u.eJIHH (JIaTHHH
cxoe MeCTopOLK.u.eHHe oraeynopuux rJIHH B Bopoaesccxoa ' 06JIaCTH 
H np.) .. Osepaue necxa- IIIHpOKO HCnOJIb3YlOTCH .u.JIH npOH3Bo.u.CTBa 
CTeKJIa. 

,UJIH COJIeHbIX osep xapaxrepnu OTJIOLKeHHH KaJIHHHblX COJIeii:, ran
ca, KaMeHHon COJIH, conu, r naytiepoaof COJIH H np. MeCTOpO:>K.u.eHHH 
9THX nOJIe3HbIX acxonaeaux H3BeCTHbI B 3aJIHBe Kapa-Boras-Tox 
(rnayeeposa COJIb), B ,UoH6acce (KaMeHHaH COJIb) , BOCTOtIHOH CH6H
pn, oeJIOpYCCHH, H.a aanaaaox CKJIOHe YpaJIa. B osepax Kasaxcraaa 
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H 3ana)l.HOH CHOHpH paapadaruaaiorca MeCTOPQJKJI.eHHSI COJI.bI H MH -{J 
p.a6HJIHTa. COJIH 60pa JI.06bIBaIOTCSI soaepax CIIlA, YlfJIHLApreHTHHbI. 

HaH60JIee. pacnpocrpaaeaaux nOJIeaHbIM HCKOnaeMbIM osepao-oo
JIOTHbIX OTJIO)KeHHH SlBJISleTCSI TOPtP:' Toprp  ynJIOTHeHHaH MaCCa no
JIypaaJIO)KHBIIIHXCH 60JIOTHbIX paCTeHHH .6ypoBaTQ-aeJIeHOrO HJIH 6ypo
ro UBeTa. Ilpaaeca rJIHHHCTbIX MHHepaJIOB, necxa H npyrax aeopra
HiitIeCKHX coe~HHeHHH 06yCJIOBJIHBalOT aOJIbHOCTb roprpa. Toprpaaue 
aaJIe)KH pacnpocrpaaeau B BeJIOpyccHH, KaJIHHIfHCKOH, MOCKOBCKOK 
06JIaCTSlX, 3anaJI.HOH CH6HpH' H BO MHorHX -JI.pyrHx paaoaax CCCP. 
Ha JI.OJIIO CCCP npHXOJI.HTCSI OKOJIO 60% MHpOBOH JI.06bItIH ropipa•. 
TOP<lJ HCnOJIbayeTcSI B KatIeCTBe TOnJIHBa, YJI.06peHHH, JI.JISI npOHaBOJI.
CTBa XHMHtIeCKHX npOJI.yKToB (JI.erTSI, napatpaaa, yKCyCHOH KHCJIOTbJ 

,./ H JI.p.). 
B HCKonaeMOM COCTOHHHH TOP1P nonsepraerca aHatIHTeJIbHbIM aa

MeHeHHSI~.·PacTHTeJIbHbIe OCTaTKH B YCJIOBHSlX orpaaaseaaoro JI.ocTyna 
KHCJIOpOJI.a pasaaraiorca H npeapauratorca B 6eccTpyKTypHylO opra
HHtIecKylO Maccy rexao-oyporo HJIH xepnoro nsera. 3TOT npouecc 
HaabIBaeTCSI Y2/letPU1,a~Uetl, OH npHBOJI.HT K npeoopaaosaamo ropipa 
BH3tIaJIe B 6ypbIH, sarev KaMeHHbIH yrons H aarpauar, YrJIe<lJHKaJ:I.Hll 
BbIpa)KaeTCSI B ynJIOTHeHHH paCTHTeJIbHOH MaCCbI, O'l'I.IJ.enJIeHHH HHaKO
'MOJIeKyJISlpHbIX aeuiecra, HaMeHeHHH UBeTa; yCHJIeHHH 6JIeCKa, yBeJIH
tIeHHH cOJI.ep)KaHHSI'B nopone yrnepona. 

Eypbltl yZOAb  nJIOTHaSl HJIH aeMJIHCToro CJI01KeHHSI nopona 6ypo
ro. HJIH xepsoro I.{BeTa C M3TOBbIM 6JIeCKOM.' B cocrase nOpOJI.bI BCTpe ., 

tIaIDTCSI OTJI.eJIbHbIe 3JIeMeHTbI KJIeTtIa.'I'KH pacreaaa. BYPbIH yrOJIb 
npHMeHSleTcSI B KatIeCTBe XHMHtIeCKOrO CbIPbSl H TOnJIHBa. Ero MeCTO-
p0)KJI.eHHSI HaBeCTHbI B I1pKyTCKOH H MOCKOBCKOH 06JIaCTSlx. . 

rIPH TeMnepaType 300"","",:"325°C 6ypbIH yrOJIb npespauraerca B sa
MeHHblU yeoAb. rIPH 3TOM ·cOJI.ep)KaHHe yraepona noasnnaerca C 60
75 JI.O 82%.MeHSleTcSlH 06JIHK noponu. Baecx CTaHOBHTCSI CTeKJISlH
HbIM, nOBbIwalOTCSI TBepJI.OCTb H nJIOTHOCTb nOpOJI.bI. KaMeH':IbIH yrons 

.acnoassyerca R KatIeCTBe MeTaJIJlyprutIeCKOrO H 3HepreTHtIeCforo ron-
JIHBa. ' 

Tlponecc yrJIe<lJHKauHH aaaepuraercs 06paaoaaHHeM BbICOKOKaJIO
pHHHoro yrJISI- anrpauura, cozrepacaurero OKOJIO 95% yrzepona. ,UJISI '. 
aHTpaUHTa xapaxrepau paKoBHcTbIH HaJIOM, MeTaJIJIOBHJI.HbIH HJIH 
CTeKJISlHHbIH 6JIecK. BbICOKaSl TBepJI.OCTb.MecTOp0)KJI.eHHH xaxeaaoro 
yrJISI H aHTpaUHTa HaBeCTHbI B ,UoH6acce, KY3HeUKoM, KaparaHJI.HH
CKOM, IO)KHOSlKYTcKoM H npyrax yrOJIbHbIX 6acceHHax Cosercxoro 
Coioaa. . .' 

Canponeneeue UAbt npa nepexone B. acxonaexoe COCTOSlHHe npe
. apaurarorcs TaK)Ke B yrJIH, a npa. HaJIHtIHH aHatIHTeJIbHOrO KOJIHtIeCTBa 
aeropicsea MHHepaJIbHOH MaCCbI  B ZOp1OltUe cnanuu>- rJIHHHCTble 
HnA: H3BeCTKOBbIe nOpOJI.bI ceporo. HJIII seaeaoaaro-ceporo UBeTa, co

, nepacaume OKOJIO 20-60% OpraHHtIeCKOrO seutecraa. Fopronae CJIaH
UbI HaBeCTHbI B rIpH6aJITHKe (KyKepcUTbl) , B rIoBQJI)Kbe H npyrax 
paaoaax, OHH npHMeHSlIOTcSI B KatIeCTBe TOnJIHBa, .u.JI'SlnOJIYtIeHHSI Ma
cen H pana npyrax npOJI.yKTOB. 
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Cyutecrsyer npeJI.nOJIO)KeHHe, tITO OpraHHtIeCKHe OCTaTKH osep H 
60JIOT SlBJISlIOTCSI OJI.HHM aa HCTO'lHHKOB 06paaOBaHHSI He<lJTH. HetPTb
MaCJISlHHCTaSl )l{HJI.KOCTb' xepaoro, 6yporo HJIH npyroro UBeTa, COCTOSl
~aSl H3 yraepona (85%), BOJI.OpOJI.a (14%) H npaxecea, B COOTBeT
CTBHH C ranoresoa M. M. fy6KHHa' He<lJTb 06pa30BaJIaCb na opraaa
tIeCKHX OCTaTKOB )KHBOTHOro H paCTHTeJIbHOro npOHCXO)KJI.eHHSI, IlO,H.
aepruraxcs pa3JIO)KeHHIO aHa3p06Hb):MH' 6aKTepHSlMH H BoaAeHcTBHIO 
BbICOKHX resmeparyp H JI.aBJIeHHH HeJI.p. Oopaayiouraaca npn 3TOM H3 
canpOneJIeBbIX HJIOB 6HTyMHHoaHaSl nopoJI.a·canponeAUTpa3JIaraeTC9 
3aTeM na TBepJI.bIe (6HtyMbI), JKHJI.KHe (He<l!Tb) H raaooopaaaae npo

.JI.YKTbI. rIoJI. JI.aBJIeHHeM )KHJI.KHe H raaooopaaaae KOMnOHeHTbIBbITec· 
HSIIOTCSI aa xarepaacxoro semecraa H xarpapyior B oxpyacaiouiae 
noponsr.vlscrpesaa .aa CBoeM nyra JIOByIllKHTHna xynoaooopasnux 
CKJIaJI.OK, He<lJTb H ras HaKanJIHBaIOTC·SI B HHX, oopasya MeCTOpm.KJI.e
HHSI. B. nOCJIeJI.HHe rOJI.bI B nayxe HaWJIa npaananae ranoresa npoac-
XO)KJI.eHHSI He<lJTH Ha nJIaHKTOHa. . 

rna l!Ia XIX' 

rEonorH4ECKHE PE3YnbTATbl AEWTEnbHOCTH
 
3K30rEHHbiX npOUECCOB
 

3K30reHHbIe nponeccu B3aHMocBHaaHbI H BaaHMo06ycJIoBJI~Hbr. 
,UJISI HHX xapaxrepau K8K 06mHe tIepTbI, TaK H cymecraennae .paana
tIHSI. 06mHM SlBJISleTCSI TO, tITO lta)KJI.bIH aa HHX BbIaI:iBaeT paapyme
aae ropnux nopon H cnocoocrsyer oopaaoaauaro OCaJI.KOB. PaaJIHtIHbl 
HanpaBJIeHHOCTb npoueccos, HX JI.JIHTeJIbHOCTb, MacIlITa6bI npOSlBJIe
HHSI. Oc06eHHO SlpKO 3TH paaJIHtIHSI BbIpaiKeHbI Me)KJI.Y 3K30reHHbIMR 
reOJIOrHtIeCKHMH npoueccaxa eYWH H MOpSl. Ha cyIlle,. aanpuuep.una
pOKO paasaru 3p03HSI H JI.eHyJI.aUHSI, narrpaaneaaae aa nOHH)KeHHe no
BepXHOCTH 3eMJIH, aa OKeaHHtIeCKQM JI.He npe06JIaJI.aeT CeJI.HMeHTaIJH5I~ . 
nenymas K aanOJIHeHHIO KOTJIOBHH OCaJI.KaMH. MaCIllTa6bI KOHTHHeH
TaJIbHOrO OCaJI.KOHaKOnJIeHHSI pe3KO OrpaHHtIeHbI no nJIorn:aJI.H H,npH~ 

ypoxeaa rJIaBHbIM 06paaOM K nOH~)KeHHSlM penserpa: petIHbIM JI.OJIH
HaM, oaepaux KOTJIOBHHaM, Me:>kropHbIM BnaJI.HHat.L Pacnpocrpaaeaae 
paaHo06paaHbIX HO cocTaBy H YCJIOBHSlM 06paaOBaHHSI KOHTHHeHTaJIb
HbIX OTJIO)KeHHH nOJI.tIHHSleTCSI KJIHMaTHtIeCKOH aOHaJIbHOCTH. TaK, JI.JlH 
06JIaCTeH.C apHJI.HbIM KJIHMaTOM xapaxrepnu 30JIOBbIe H COJIeBble OT~ 

JIO)KeHHSI, JI.JISI paBHHH 'C rYMHJI.HbIM KJIHMaTOM - aJIJIlOBHaJIbHbIe, JI.e-· 
JIIOBHaJIbHble, 3JIIOBHaJIbHbIe, oaepHo·60JIOTHbIe OTJIO)KeHHSI, AJISI 06JIa- . 
cTeH xarepaxoaoro OJIeJI.eHeHHSI- MopeHHbIe, <lJJIIOBHOrJIHUHaJIbHble• 
oaepHO-JI'eJI.HHKOBbIe· OTJIO)KeHHSI. B oxeaaax, npesuuraioumx no nJIO
rn:aJI.H: cyury 60JIee tIeM-B JI.Ba C JIHIllHHMpaaa, OCaJI.KOHaKOnJI.eHHe npo
HCXOJI.HT nOtITH nOBceMecTHo. COCTaB oca.u.KOB H-HX MOlllHOCTb CorJIa
CYIOTCSI C rJIy6HHaMH MopcKoro JI.Ha. B MeJIKOBOJI.HbIX soaax npeooaa
JI.alOT reppareanue OTJIO)KeHHSI, xapaarepasyiounreca ,aHatIHTeJIbHOH 
MOrn:HOCTblO OCaJI.KOB; paaaooopaaaeu COCTaB3- H- 06HJIHeM <lJayHbI .. 
B rJIy60KOB0jI.HhlX 30H8X paasaru .TOHKHe rJIHHHCTbIe HJIbI H OTJIO)Ke
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nnlSi paKOBHH nJIaHKTOHa. MOpCKHe OTJIOLKeHHSI, KaK H KOHTHHeHTaJIb

'HbIe, nO)J.qHHSlIOTCSI KJIHMaTHqeCKOH' 30HaJIbHOCTH. TaK, )J.JISI TenJIbIX ,")J,WpeH C HOpMaJIbHOH COJIeHOCTblO xapaxrepnu KOpaJIJIOBbIe, HJIbI H 

j>H¢b1, )J.JISI XOJIO)J.HbIX MOpCKHX BO)J.- OTJIOLKeHHSI )J.HaTOMOBbIX HJIOB" 

H T. )\. 
,llJIHTeJIbHOCTb3K30reHHbIX reOJIOrHtIeCKHX, npOueCCOB MOLKeT 6bITb 

,ycTaHOBJIeHa .no MOW.HOCTH OCa)J.OqHbIX TOJIW., BpeMeHH LKH3HH BO)J.HbIX
 

6aCCeHHOB, rJIy6HHe 3P03HOHHOrO cpeaa H T. )J.. HaH60JIblIIeH )J.JIHTeJIb


HOCTblO OTJIHqaeTCSI MOpcKOe OCa)J.KOHaKOnJIeHHe. 3a MHJIJIHOHbI JIeT
 

-aa )J.He MOpeH HaKanJIHBalOTCSI TOJIW.H OCa)J.KOB MOW.HOCTblO B COTHH
 

H TbICSlqH MeTpOB. 3K30reHHbIe reOJIOrHqeCKHe npouecca yxacrayior
 

B ¢OpMJfpOBaHHH 3eMHOH KOpbI ysce 60JIee 3,5 MJIp)J.. JIeT. 3a 3'1'0 ape


MSI OTJIOLKeHbI' MOw.HbIe TOJIW.K OCa)J.KOB, Cpe)J.H KOTOpbIX KOHTHHeH

"TaJIbHble OCa)J.KH HMeIDT nO)J.QHHeHHOe aaaseaae, Ha6JIIO)J.aeMaH B reo


,JIOmqeCKHX paspesax CMeHa MOpCKHX OTJIOLKeHHH KOHTHHeHTaJIbHbIMH
 

• ·{)6'bSici-lHeTCH )J.BHLKeH'HHMH 3eMHOH KOpbI, KOTOpbIe B pasnoe BpeMH 

npHBO)J.HJII1 TO K nO)J.HHTHHM ee, TO K norpysceaaax. B pe3YJIbTaTe 

~T)J.eJIbHbIe, yqaCTKH 3eMHOH nOBepXHOCTH nepHO)J.HqeCKH CTaHOBHJIHCb 

TO cyurea, TO )J.HOM MOpH. 3a )J.JIHTeJIbHylO HCTOpHIO ¢OpMHpOBaHHSI 

3eMHOH KOPbI aa 3eMJIe HeO)J.HOKpaTHO MeHHJIOCb nOJIOLKeHHe MaTepH

1K013 H MOPC&UX 6aCCeHHOB, MeH~JIHCb KJIHMaTHqeCKHe yCJIOBHH, 06HOB
mlJIaCb ¢aYHa H ¢JIOpa. KaLK)J.bIH reOJIOrHqeCKHH sran BHOCHJI CBOH 

"OC06eHHOCTH B ¢OPMHpOBaHHe OCa)J.o'tIHbIX TOJIW. H HX pacnpocrpane

. HHe. OCa)J.KH, nepexons B acxonaexoe COCTOHHHe, H3MeHHJIHCb H no

CTeneHHO' npeapautanncs B ocanoxasre nOp0)J.bI: 9TOMy cnOC06CTBOBa

JIH npoueccu )J.HareHe3a. 

.n.HareHe3 OCa.ll.KOB. ,llHareHe3 (rpex. )J.HareHe3HC - nepepozcne


.HHe) - 3'1'0 COBOKyfIHOCTb reOJIorHqeCKHX npOueCCOB Ilpe06pa30BaHHH
 

;PbIXJIQrO OCa)J.Ka B OCa)J.OtIHylO nopozty. B CTa)J.HIO .naareneaa npOHCXO
,Jl:HT ynnoraeaae OCa)J.Ka, YMeHblIIeHHe ero BJIa2KHOCTH, pa3JIOLKeHHe
 

O)J.HHX MHHep.OB H 06pa30BaHHe npyrnx. Ilepepacnpeneneaae Be


anecraa B ocanxe .ypaaaoaeuraaaer ero MHoroKoMnoHeHTHylO cacreay.
 

H3MefleHHSI npOHCXO)J.HT non nOKpOBOM 60JIee MOJIO)J.bIX OTJIOLKeHHH 

~ yCJIOBHHX TeMnepaTyp H,.lI.aBJIeHHH BepXHeH.30HbI 3eMHOH KOpbI H 

Jl:JIHTCH TbICHqH H MHJIJIHOHbI JIeT. . 

YnAOTHeHue npOHCXO)J.HT non THLKeCTblO BbllIIeJIeLKaw.HX OTJIOLKe

HHHH conpOBOLK)J.aeTCH norepen BO)J.bI. B pe3YJIbTaTe neCKH MoryT 

<npeBpaTHTbCH B neCqaHHKH, rJIHHHCThle HJIbI - B rJIHHy, CKOnJI.eHHH 

1i3BeCTKOBbIX paKOBHH MOpCKHX LKHBOTHbIX -"- B H3BeCTHHK.-paKYlIIeq·

'HHK H T. )J.. Iloreps BO)J.bI oca)J.KOM, HJIH oeeuiiparauus, Hepe)J.KO CO

'npOBOLK)J.aeTCH BbIHOCOM' JIerKOpaCTBOpHMblX coe)J.HHeHHH. Pacrnope
'BHIO nonaepraiorca yrJIeKHCJIbIe H cepHOKHCJIble COJIH KaJIbUHH (rune, 
.aparomrr, KaJIbUHT), aaorna coe)J.HHeHHH KpeMHHH (onan) H np, 

BbIHOC H3 MHHepaJIbHOH MaCCbI ocanxa OT)J.eJIbHbIX coe)J.HHeHHH !Ia3bI

lBaeTCH esuuenauueanueu. BbIw.eJIaqHBaHHe BbI3bIBaeT 06pa30Ba~He 
:.B nopone MeJIKHX nycror HJIH xasepn. KaBepH03HOCTb Hepe)J.KO Ha6JIIQ

)1.aeTCH B Kap60HaTHbIX noponax, )J.OJIOMHTaX, H3BeCTHHl<.ax. BnOCJIe)J.CT

'BHH rrycrora 3anOJIHHIOTCH )J.pyrHM MHHepaJIbHbIM Bew.eCTBOM. TaR, 

B nopone MOryr nOHBHTbCH BKJIlOqeHHH nnpara, XaJlbKOnHpHTa HJIH, 
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)J.pyrHx MHHepaJIOB. B rex ysacrxax ocansa, rne C03)J.aeTCH nossnirea

HaH KOHueHT~aUHH ¢oc¢op.a, cepu, LKeJIe3a, KpeMHHH, oopaayiorcs 
KpeMHHCTbIe, LKeJIe3HCTbIe HJIH ¢OC¢OpHTOBbIe KOHKpeUHH. 

XapaKTep XHMHqeCKHX npe06pa30BaHHH'ocaAKOBBO MHOrOM"onpe

)J.eJIHeTCH oxpyacaiomea cpenoa. Cpena MOLKeT 6bITb OICucAuTeAbHOu. 
HJIH BoccTaHoBuT6AbHOU. B npHcyTcTB'HH caooonaoro KHCJIOpOAa 3a

KHCHbIe coe)J.HHeHHH LKeJIe3a H xapraaua nepexonsr B coe)J.HHeHHH 

OKHCHbIe. TaK, cH)J.epHT Fe [COal, OKHCJIHHCb, nepeXO)J.HT B JIHMOHHT 

Fe20a' nH20. B npHcyTcTBHH OpraHHqeCKOrO semecrna B ocanxe C03

.naeTCH BOCCTaHOBHTeJIbHaH cpena, BaKTepHH, paaaaras opraaaxecxoe 

Bew.eCTBO H yrJIeBO)J.opO)J.bI, cnocoocrayror BbI)J.eJIeHHIO H3 HHX yrJIe

KHCJIOTbI H ceposonopona, XHMHqeCKHe peaKUHH CO2 H H 2S C MHHe

p~JIaMH npHBO)J.HT K 06pa30BaHHIO Kap60HaTHhlxcoe)J.HHeHHH· H CyJIb

¢H)J.OB ()J.OJIOMHT, CH)J.epHT, nHpHT). 

Ilpn XHMHqeCKOM 3aMew.eHHH oaaoro aeuiecraa npyrnx 06pa3Y

IOTCH nceedouoptposu (rpes. nceB)J.OC - JIOLKb, MOp¢OCHC - 06pa30

BaHHe). 3aMemeHliIO MoryT nonaeprarscs . MHHepaJIIlI, 'CKeJIeTHble 

OCTaTKH )KHBOTHbIX H paCTeHHH. TaK, npn OKHCJIeHHH napara ero KY

6HqeCKHe KpHCTaJIJIbI . 3aMemalOTCH . JIHMOHHTOM (nceaaoaoprpoaa 

JIHMOHHTa no napary). Ilpa 3aMemeHHH paCTHTeJIbHhlX TKaHeH ne

pensea KBapU:eM (mipHTOM) npOHcxO)J.HT HX oxpeunenue (OKaMeHeB

IIIHe nepem,a). Hasecrxosue paKOI!HHbI MOpCKHX LKliBOTHbIX saxeuta

IOTCH ¢OC¢OpHTOM. MHHepaJIbHble pacrsopu, CO)J.epLKamHe coenanenas 

KpeMHHH H LKeJIe3a, xoryr BbI3BaTb oxpeunenue HJIH OaICeAe3HeHue

ocanxa. Ilpn 3TOM noauuraerca reepnocrs, H3MeHHeTCH UBeT ocanxa, 

,llH¢¢Y3HOHHoe nepexeuteane BJIarH,· iIpOHHKHOBeHHe B 30Hy )J.Ha

renesa MHHepaJIH30BaHHbIx BO)J. anoraa BbI3bIBalOT ueuenrauuio 
ocanxavrrpa KOTOpOH see nopu 3anO~HHIOTCH KpHCTaJIJlH3YlOmHMHC5f 

H3 paCTBopOB MHHepaJIbHbIM Bew.eCTBOM. B npouecce uexearauaa 

neCKH . npespaurarorcs B neCqaHHKH, raJIeqHHKH':""" B KOHrJIOMepaTbI. 

meoeaxa - B 6peKqHIO. COCTaB uexeara Hepe)J.KO onpezienaer Ha3Ba· 

HHe nopoau. TaK, neCqaHHKH, cuexerrraposaaaue coe)J.HHeHHHMH LKe

JIe3a, Ha3bIBalOT LKeJIe3HCTbIMH, rJIHHOH - rJIHHHCTbIMH, KaJIbUHToM
xap60HaTHbIMH. 

'OpH rJIy60KoM nnareneae Kap60HaTHbIX HJIOB B ynJIOTHeHHoij HX 

xacce non B03)J.eHCTBHeM oxpyxcatomero )J.aBJIeHHH H rexneparypu 
MoryT pa3BHBaTbCH npoueccu nepetcpuctan.sueauuu, xoropue npHBO-' 

)J.HT K aaaememno MeJIKHX sepnsnnex MHHepaJIOB KpynHbIMH KpHCTaJI

JIHqeCKHMH 3epHaMH. B pe3YJIbTaTe nepeKpHeTaJIJIH3aUHH. nJIOTHble

H3BeCTHHKH HJIH )J.OJIOMHTbI npeapamaiorcs B KpHCTaJIJIHqeCKH-3epHH
CTbIe nopO)J.bI. . 

Creneas H3MeHeflHH oca)J.KOB B npouecce )J.HareHe321 3aBHCHT or 

)J.JIHTeJIbHOCTH B03)J.eHCTBHH aa Hero BHelIIHHX ¢aKTopOB H xapaxrep a 

OKpYLK~IOw.eH cpenu, KaK yCJIOBHH: 06pa30BaHHH ocaaxa, TaK H npo

UeCCbI. naareaesa 1taKJIa)J.bIBaIOT OTneqaTOK na 06JIHK oca)J.OqHOH rop-. 

HOH nopoms, ee MHHepaJIbHbIH COCTaB, CTPYKTYPY, TeKCTYPY. no 06JIH

Ky ocanxos HnH oca)J.OqHOH ropnoa noponu MOLKHO BOCCTaHOBHTb-· 

¢H3HKo-reOrpa¢HqeCKYIO 06CTaHoBKy yCJIOBHH ero 06pasoBaIDIH. 3THM 

• 
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:aaHHMaeTCH H3yKa 00 H3MeHeHHH ocansoa 3eMHo"" KOPbl- yseaae 
-0 - epaUHHX' i 

, nOHHTHe 0 4JaQHHX. TepMHJ:I t!JalfuJl (JIaT" facies - JIHUO, OOJIHK, 
·.BHA) OblJI npeahozcea B 1836 r. ruseauapcxax reOJIOrOM [peCCJIH. 
.Floaaaaercs 3TOT TepMHH pa3HblMH HCCJIe)J.OBaTeJISlMH no-paauoxy. 
'O)J.HH non TepMHHOM «panna» nouaxaior YlIaCTOK nOBepXHOCTH 3~MJIH 
..c O)J.HHaKOBblMH epH3-HKo-reorpaepHlIecKHMH yCJIOBHHMH _oca)J.KOHaKon

- -JIeHHSI, )J.pyrue '- KOMnJIeKC naJIeOHTOJIorulIecKHX H nerporpatpasecxax . 
npH3HaKOB ocaaxa, yxaaaaaioutax sa oc06eHHOCTH cpenu ero otipa

.30BaHHH. BOJIblIIHHCTBO HCCJIe)J.osaTeJIeH non epauHeH nOHHMalOT 00
<TaHoBKy oca)J.KOHaKOnJIeHHH (cospexeaayio HJIH )J.peBHIOIO), oseute
.oCTBJIeHHYIO B ocaaxe HJIH ropaof nopone. OOcT.aHoBKy ocaaxoaaxon
.JIeHHH MOLKHO xapaxrepasoaan, C TOqKH 3peHHH q,H3HKO-xHMHlIecKpx 
yCJIOBJiH cpensr, yCJIOBHH 06HTaHHH opraHH3MoB,' I<JIHMa'ra, JIaH)J.lIIaep
'Ta. flo q,H3HKo-reorpaq,HlIe~KHMyCJIOBHHM 06pa3.oBaHHH (paUHH non
_pa3)J.eJISIIOT Ha MopCKHe, KOHTHHeHTaJIbHble H narysaue. 

MopcKue dmuuu. B SaBHCHMOCTH OT fJIy6HHbI HaKOnJIeHHH oca)J.KOB 
HX nO)J.p.aS)J.eJISIIOT 'na npatipexcaste, tyteJIKOBo)J.Hble,· yMepeHHo-rny60KQ- ' 
;BO)J.Hble H secsxa rJIy60KoBo)J.HbIe. nptuipeacnue . t!Jalfuu CJIOLKeHbi 
.spynao- H cpeJI.He06JIOMOqHbIMH ocanxaaa (noponaxa). B COCTaBe .KO
-ropux BCTpelIaIOTcH paKoBHHbI LKHBOTHbIX, xapaKTepHbIx)J.JIH )JHTO
JlaJIbHOH 30HbI oOHTaHHH. MellKoBooHble ()J.0·100 M) H yMepeHHO ellY
60KOBooHble (csuure 100 M) q,aUHH aecsxapaaaooopaaau no cocrasy 
oQca)J.KQB H q,ayHe. 113 reppareaaux oca)J.KOB cpena HHX HaH60Jlee 
,IIIHpOKo~pacnpOCTpaHeHbI neCKH, MeHblIIe - raJIeqHHKH H rJIHHbI, H3 
6MOreHHbIX - q,opaMHHHq,epOBhIe, KOpaJIJIQBbIe, 6paXHonO)J.OBble H~Be· 
CTHHKH, MeJI. Xexoreaasre OTJIO}l{eHHH npe)J.CTaBJIeHbI 60KCHTaMH, py. 
.u.aMH LKeJIe3a, MapraHu.a, !p'OcepopHTar.tH. rlly60Ko.BOOHble a' eecona., 
.i!lly60KOBoOHble diauuu: npe)J.CTaBJI~Hbl C1IHHMH, KpaCHbIMH, 3~JIeHbIMH 
rJIHHaMH, raayxoaaroeuxa neCKaMH. ByJIKaHOreHHo-oca)J.OqHbIMH OT" 

..JIOLKeHHHMH,· KpaCH9H rJIy60KOBO)J.HOH rJIliHOH, H3BeCTHSIKaMH, )J.HaTO
'MHTaMH H np. . ' 

. JIaeyHHble duiuuu. .QJIH narynasrx epaUHH THnH!lHbI xeaoreaasre no
.p0)J.bI (H3BeCTHHKH, )J.OJIOMHTbI, COJIH, ranc) , )J.JIH onpecneaaux narya-e- . 
'-reppHreflHble OTJIO)l{eHmi, 6JIHSKHe no cocrasy K MOpCKHM OCa)J.KaM, 
rHO OTJIHQalOll{HeCH OT HHX OTCyTcTBHeMTJIayKoHHTa, -epOCq,OpHTa, yrne
HOCHbIX OTJIOLKeHHH. Cpe)J.H naryaasrx OTJIO}l{eHHH~CTpe!laeTCHq,aYHa 
MlliaHOK, paxooripasastx, OCTaTKH pbI6. , 

KOHTUHeHTallbHWe drauuu. BCTpeqaIOTCH B nOHH}I{eHHHX penseqia 
<ylIIH H aa paBHHHaX. Cpe)J.H HHX Bbl)J.eJIHIOT epaUHH aaseaaue H epa

.-!lHH KOHTHHeHTaJIbHblX BO)J.OeMOB. 

K Ha3eMHblM OTHOCSIT epaUHH xopu BblBeTpHBaHHH, 30JIOBble, JIe)J.
HHKOBble, npenropasre. HaH60JIee pacnpocrpaaeau dmuuu KOpbl eu
.eetpueanun, npencraaneaaue KaOJIHHOBbIMH, HOHTpOHHTOBblMH rJIHHa· 
Mil, JIaTepHTaMH H )J.pyr.HMH npO)J.yKTaMH BblBeTpHBaHHH. 301l0Bbte 
dxuiuu, HJIH~ q,aUHH nycruas, HMelOT 3HalIHTeJIbHOe nnoutaaaoe pac
npocrpauenae, He60JIblIIylO MOluHOCTb, CJIO}l{eHbI necxajra. B HX co
erase BCTpeqalOTCH cnopsr H 'nblJIbU~ .aacyxoycroanaeux paCTeHHH;' 
Jlednusoeue dmuuu COCTOHT .8S aecoprapoaaaaoro cJIa60 oxaraaaoro 
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06JIOMoqHOro MaTepHaJIa. «1lJIIOBHorJIHUHaJIbHbIe OTJIO/KeHHH .0TJIHlIa
IOTCH copTHpOBaHHOCTblO, CJIO}l{eHbI rpasaex, neCKaM,H, JIeHTOIIHbIMH 
rJIHHaMH. KaK H MopeHHbIe OTJIO)K,fHHH, OHH nmneau OpraHHtIeCKHX 
oCTaTKoB. Ilpeiieopnue t!JalfUu CJIO}l{eHbI OTJIO}KeHHHMH ocunea, ape
MeHHblX ropaux nOTOKOB. OHH OKaHMJISIIOT npepusaromeacs nOJIOCOR 
06JIaCTb npenropun H npe)J.CTaBJIeHbI rJlbl6aMH, ll{e6HeM, BaJIyHaMH, 
raJIetIHHKaMH, necxaxa, rJIHHaMH. OpraHHtIeCKHe OCTaTKH B HX COCTa· 

Be OTCyTCTByIOT.' '.' 
ct>alfuu KOHTUHeHTallbHblX BOOOeMJJB. K.' HHM OTHOCHTCH pexasre H 

03epHO-60JIOTHbIe OTJIO}l{eHHH. Pesnue diauuu npayposena K norpe
6eHHbIM H cospeMeHHbIM petIHbIM )J.OJIHHaM. B nnaae nOBTopHIOT BbITH' 
nyrue OqepTaHHSI nOHM H pycen pex, COCTOHT H3 aJIJIIOBHaJIbHbIX H 
)J.eJIIOBHaJIbHbIX OTJIO}l{eHHH. ct>alfuu osep U 601l0T HMelOT JIHH30BH)J.
nyro epOPMY 3aJIerai:IHH, He60JIblIIylO MOll{HOCTb. FIpeCHOBO)J.Hble OTJIO
)KeHHSI CJIOLKeHbI neCKaMH, rpaaaeu, aJIeBpHTaMH, rJIHHaMH, conepxcar 
opraaauecxae OCTaTKH. OTJIO}l{eHHH COJIeHbIX oaep npencraaneaa ne
peCJIaHBaHHeM KaMeHHOH COJIH, CHJIbBHHHTa, rarrca H npyrax COJIeH, 
JIHlIIeHbl OpraHHqeCKHX OCTaTKoB. .QJIH 60JIOT xapaxrepau OTJIO}l{eHHH 

roprpa, }I{eJIe3HbIX PY)J.. . I 

nOHHTHe 0 4JopI't\aQHHX. «1l0pMan.HH - KOMnJIeKC oca)J.O,HbIX rop
nux nopon pasaoro. neTporpaepHqeCKOrO COCTaBa, 06pa30BaBlIIHXCH 
B HeO)J.HHaKOBbIX epH3HKo-reorpaq,H'IeCKHX yCJIOBHHX, HO IIpH O)J.HHaKO
BoM 1eKTOHHtIeCKOMpe}l{HMe (pe)l{HM )J.BH1KeHHH 3eMHOH KOpbI). 
HaH60JIee pacnpOCTpaHeHbI COJIeHOCHbIe,' KpaCHOUBeTHble H yrJIeHOC
asre epopMaUHH. COlleffoCHble t!J0PMalfuu CJIO~eHbI nepecnaasarouiaaa
CH xeMoreHHblMH noponaxa pa3H<1rO COCTaBa ()J.OJIOMHT, 'rune, aaran- , 
par, KaMeHHaH H KaJIHHHaH COJIb H np.), cpena KOTOpbIX MoryT' ObITb 
neCKH H rJIHHbI. MOll{HOCTb COJIeBbIX TOJIll{ H3MepHeTCH )J.eCHTKaMH H 
COTHSlMH MeTpOB. ct>OPMalfuu KpaCHOlfBeTHblX nopoii 06pa30BaHbI OT
JI01KeHHSlMH pex, HX )J.eJIbT, 03epHbIMH H npH6peLKHO-MOpCKHMH ocan
KaMH. YelleHOCHble t!JOPMatfUU xapaxrepaaytorca npacyrcraaex CP~)J.H. 
rrecxauaxoa, r JIHH, H3BeCTHHKoIJ nJIaCTOB H JIHH3 yrJUI. MOll{HOCTb 

yrJIeHOCHbIX epopMaUHH COTHH H TbICH'IH MeTpoB. . 

Y:CTaHOBJIeHH~ epaUHH H q,opMaUHH npenurecrsyer 60JIblIIOH 06beM 
nOJIeBblX H JIa60paTopHbIX HCCJIe)J.OBaHHH. Ha OC-H9Be )J.aHHblx q,aUH
aJIbHOrO aHaJIH3a COCTaBJISIIOT naJIeoreorpaepItqeCKHe xaprtr, )J.alOll{He 

npe)J.CTaBJIeHHe 0 reorpaepHH npOIliJIbIX snox. 

naJleoreorpa4JHsl: Hayxa 0 ;-~orpaq,HqeCKHX aaannraqrrax reOJIO
rnxecxoro npournoro 3eMJIH Ha3b1BaeT~S'J naseoeeoepadiueu: B ee OCHO
Be JIe1KHT cpaaaeuae epH3HKo-reorpaepH'IeCKHX npoueccos npOIIIJIOrO H 
HaCTO}lll{HX. Ilepaue ynoMHHaHHH 0 naneoreorparpaa HaXO)J.HM B TPy
nax M. B. JIOMoHoCOBa (<<)J.peBHHH reorparpas»). BnOCJIe)J.CTBHH aa 
OCHOBe scecropoaaero H3y'leHHH ocanonnax ropaux nopon, rpaann HX 
pacnpOCTpaHeHHH 6bIJIH yCTaHOBJIeHbI KOHTypbI )J.peBHHX MopeH H Ma
TepHKOB, COCTaBJIeHbI xaprsr, Kapris )J.peBHeH reorpatpaa aaausaror 
nalleoeeoepat!JUtteCKUMU. Ha HHX _nOKa3b1BaIOT JIaH)J.lIIaq,TbI CYIIIH, 
peJIbeq, OKe~HH'IeCKOrO )J.Ha, 06JIaCTH ByJIKaHHtIeCKOH )J.eHTeJIbHOCTH H 
ropo06pa30BaHHH, COJIeaOCTb MOpCKHX 6acceHHOB H KJIHMaTH'IeCKHe 

30HbI np9lIIJIOro. . 
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npHBe)I,eHHaH aa pHC. 82 naneoreorparpasecxas xapra Kap60Ha 

cOCTaBJIeHaHa OCHOBe aHaJIH3a: KaMeHHoyrOJIbHbIX OTJIO)l{eHHH. Ha 

HeH aaaeceaa rpaaauu MaTepHKOB, MopeH, 06JIaCTH HaKOnJIeHHH 

yrJIH, JIe)I,HHKOBblX OTJIO)l{eHHH, 06JIaCTH npOHBJIeHHSI ByJIKaHH3Ma. 3TH 

naaaue n03BOJIHIOT 'C)I,eJIaTb BbIBO)I,bI, 'lJ:TO B KOHue KaMeHHoyrOJIbHOrO 

nepaona B Ceaepnou- nOJIyIlIapHH B 60JIbIlIHHCTBe paHOHOB 6bIJI Ten

JIbIH H BJIa)l{HblH KJIHMaT (06 3TOM CBH)I,eTeJIbCTByIOT OTJIO)l{eHHH 

yrJIH). B IO)I{HOM nOJIyIlIapHH KJIHMaT 6bIJI CypOBbIM 'H XOJIO)I,HblM, qTO 

nO)I,TBep)l{)I,aeTCH 06Hapy)l{eHHbIMH aa repparopaa IO>KHOH AMepHKH, 

A<l>PHKH, HH)I,HH H ABCTpaJIHH JIe)I,HHKOBblMH OTJIO)l{eHHHMA. B paaoae 

YpaJIa, Kasaxcraaa, BOCTOqHOH CH6HpH H pane npyrax MeCT npo-

HBJIjlJIaCb ByiKaHHqeCKaH )I,eHTeJIbaOcTb. . 

Ilaaeoreorparpasecxae xapru HMeIOT KaK n03HaBaTMbHoe, TaK Ii 
npaxrasecxoe saaseaae. C HX noxotusio BblHBJIHIOTCH 06JIaCTH,nep

cnexraaaue )I,JIH nOHCKOB MeCTOpO)l{,)I,eHHH rex HJIij HHblX nOJIe~HblX 

HCKonCieMbIX• 

c 
0 
l4.... 
0 
l4 
r.( 

a 

.. 
c 

;;\ I 
0." 

0'" .. IIIg; .
.00 
0;0;.... 
"0...... 
~~ 

•• .:t: 0 
~ 0 l4 
<II 0: 111 
lEI .. 
o .. :l 
l<: "0;"; =.
!3 '" 1II:= 0i!l 
~ 10; 

c:>. "'·6 
.~ c=

IN . ",= 
< ~ i! 

I . ::s: :.i~ 
I . 
I . a 

>'0; 

J / (J) 
C'Q'~ >c 'go 

I 
~ ~ I 
.~ ~Q) 

E ... 

gl 
tJ .... o .. » 
~ ~§l .. = 
~ s~ 

gl' 
o o:~ 
\0 .... 

§' .... 
l<: ....

0:1II 

e &~ 

~'r 
4l 0 .. 
:t: :I 0 

I I I t::( .. '" 

III ~ "" .. c 
g i~ 

... It'l -u:: ~~ 

[ill ~~ g 
:= .. ot 
-& C'~ 
<II .. I 
eo I .... o ... ' -

gt 
e- .oro .. III 

~U 
<II "6t:: I l4 .~-= 

~I 
C\l ... 
00 "0;"" ..U ~ >. 

t5; I i!!
.. li: ..~ 

~I 
",,-0 

~ r ...... .... 
Slll 
>.ill 
"J<:.. 
::f...... 
e 

oa 



/
 
Peaaen V 

3H.D,OrEHHbIE rEOJlOr\l14ECK\I1E npOU.ECCbl 

3aAoreHHMe reO~OrHT:JeCKH6 npO~eCCM npOHcXOAHT B HeApaX 3eM

~H B YC~OBHHX BMCOKHX rexneparyp H AaB~eHHit OCHOBHOH HCTOT:JHHK 

3HeprHH 3HAoreHHMX reO~OrHT:JetKHx npO~eCCOB~ BHYTpeHHHHTen~O
ra 3eM~n. Ee aepaauoxepuoe pacnpeneneaae B ~HTOC<PeP~ npHBOAHT 

B OAHHX C~YT:JaHX K H3MeHeHHIO COCTaBa, CBoi\cTB H crpyxrypsr nepso
naxansasrx nopon (MeTaMop<pH3My), B npyrnx - K n~aB~eHHIO nopon 
H 06pa30BaHHIO MarMM. OrpOMHaH TenJlOBaH 3HeprHH BM3MBaeT ABH

. LKeHHH 3eMHOH KOpM, B npouecce KOTOpblX MeHHeTCH npOCTpaHCTBeH

HOe nO~O)KeHH~ nopon, nOHB~HIOTCH MHOrOT:JHC~eHHMe paspunsr H 

. Tpe~HlU>I. ,E(~HLKeHHH C03AaIOT YC~OBHH A~H nepexeutenaa Be~eCTBa 

H3 OAHHX 30H 3eM~H B npynre, MarMaTHT:JeCKHH pacnnas, 06paSOBaB

lllHHCH na r~y6HHe, no Tpew.HHaMI YCTpeM~HeTCH naepx, aecer rny
6HHHoe Be~ecTBO K nOBepXHocTH 3eM~H. OCaAOT:JHMe HOpOAbl - TH

nHT:JHIiIe nOBepXHOCTHble Q6paaOBaHHH .npa HHCXOAH~HX ABHLKeHHHX 

3eMHoH xopsr OKa3MBaIOTCH B yC~OBHHX -rJly6HH, rae nOABepraIOTcH 

B03AeHCTBHIO r ~y6HHHblX <paKTOpOB cpenu, HCnbITbUaaIOT T:JaCTH'IHoe 

nnaaneaae H npespauieaae B noponsr MarMaTHT:JeCKHe. Ilpoueccu 
BHyTpeHHeH AHHaMHKH 3eM~H Ma~O\ nocrynasr aenocpencrseaaouy na
6~IOAeHHIO H n03ToMY H3yT:JeHM cnaoee. BMAe~HIOTcH c~eAYIO~He 
rnaaaue <POPMbl HX npoHB~eHHH: MarMaTH3M, MeTaMop<PH3M, TeKTO

HHT:JeCKHe ABHLKeHHH, 3"eM~eTpHceHHH. 

r n as a XX 

MArMATH3M 

MazMaTU3MoM Ha3MBaIOT nponeccu, CBH3aHHMe C 06pa30BaHHeM 

H" ABHLKeHHeM B 3eMHOH xope MarM H pOLKAeIiHeM H3 MarM MarMaTH

T:JeCKHX ropaux nopon, MazMa - npaponasm orHeHl;Io-LKHAKHH CH~H

KaTHblH pacnnas, HaCMm.eHHMH raaaxa, 06pa3yIOm.HHCH B BepXHeH 
MaHTHH (acreaocqiepaj vaaa B 3eMHoH xope, Cocras MarMbl HeoAH

HaKOB H 3aBHCHT OT COCTaBa HCXO~HOH MaTepHHCKOH nopoAM, nOA

BepraIO~eHCH n~aB~eHHIO. MarMaTH3M 6MBaeT HHTPY3HBHMM H 3<p- . 

"<pY3HBHMM. Ilpa UftTPY3UBftOM MaZMaTU3Me MarMa He AOCTHraeT 3eM

HOH nOBepXHOCTH, a aarsepneaaer B rpeuiaaax, nycTOT-HX H~H pac
n~aB~eHHMX eIO yT:JaCTKaX 3eMHOH KOpM H oopasyer zAy6uftftbte 
MaZMaTUtteCKUe rena, H~H UftTPY3UU. Ilpa afjJfjJy3UBftOM uaewarussu: 
~arMa AOCTHraeT .nOBepXHOCTH 3eM~HJ H3~HBaeTCH H 3aCTMBaeT B na

3eMHblX YC~OBHHX. 

MarMaTH3M; pa3BHBaeTCH B rex yT:JaCTKaX ~HToc<pepM, rne aapy

uraercs YCTaHOBHBllIeeCH B npouecce A~HTe~bHoro BpeMeHH repxo
AHHaMHT:JeCKOe paaaosecae (aapyureaae reaneparypuoro peLKHMa H 

AaB~eHHH). CABHr paaaosecaa M02KeT 6MTb BM3BaH AeHcTBHeM na 

ropnsre noponu r~y6HHHMX Ten~OBMX nOToKoB, <pH3HKO-XHMHT:JeCKHMH 

I1pO~eCCaMH, paAHoaKTHBHMM pacnanox setuecrna. Ilpoueccu MarMa

TH3Ma HrpaIOT 60~bllIYIO PO~b B ¢OpMHpOBaHHH 3eMHoH KOpM, B 06

pa30BaHHH PYAHblX MecTopoLKAeHHH noaesaux HCKonaeMMX. OKOJIO 

90o/~ 06'heMa sceii 3eMHoH KOpM COCTaB~HIOT nopoznr MarMaTHT:JeCKOrO 

npOHCX02KAeHHH. . " 

HHTPY3HBHblH MarMaTH3M." 06~acTbIO ero npoHB~eHHH HB~HIOTCH 
BepxHHH M2JHTHK H 3eMHaH xopa, Cym.HOCTb HHTpy3HBHoro MarMaTH3

Ma 3aK~IOT:JaeTCH B p02KAeHHH MarMM, ee MHrpa~HH H 06pa30BaHHH 

HHTpy3HBHUX (r~y6HHHbIX) MarMaTH'IeCKHX ren, no MecTy B03HHKHO

BeHH}! MarMy nOJl.pa3Ae~HIOT H& MaftTUaftylO H KOpOBylO. npOHCXOOKAe

HHe MaHTHHHOH MarMM CBH3MBaIOT C aCTeHOC<pepOH, me npOHCXOAHT 

nnaaneaae nOAKopOBNX nepHAOTHTOBMX nopon H BMn~aB~eHHe H3 HHX 

pacnaaaa, no cocrasy COOTBeTcTByIOm.ero 6a3a~bTaM (6a3aAbTOBaJl 
IrtaZMa). KopOBaH MarMa, KaI{ nonarator, oopaayercs B' 3eMHOH xope 
Ha r~y6HHax 10-30 KM npH R36HpaTe~bHoM n~aB~eHHH OCaAOT:JHMX 

H MeTaMoP<PHT:JeCKHX nopon Ten~OM, HaKan~HBaIOm.eMCH OT panaoax- . 
THBHoro pacnaaa aemecraa. no cocrasy xopoaue MarMM COOTBeTCT-

BYIOT rpaaarax (eptinutnas« uaesui], , 
Bnepaue MMC~~ 0 cyuiecrnoaaaaa ABYX MarM - 6a3a~bTOBOH H 

rpaanraoa - Bb1CKa3a~ B 1910 r. aKaAeMHK <1>. 10. JIeBHHcoH-JIec

CHHr. OOATBepLKJJ.eHHe-M sroro npezmonoaceans C~YLKHT mapoxoe pac

npocrpaaenae B 3eMHoH xope 6a3a~bToBbiX nopon. HMHC~02Ke..a 
HHLKHHH 060~OT:JKa aeMHoH xopsr, MHOrOT:JHC~eHHMe 6a3a~bToBMe no

KpOBM BMCTH~aIOT AHO OK.eaHOB H cnaraior yT:JaCTKH cyum, COBpeMeH

HbleJ ByJIKaHbl npoAo~LKaIOT aaaeprars 6a3a~bToBYIO ~aBY. a cyuiecr
BOBaHHH rpaHHTHoH MarMbl caanerenscrayer mapoxoe pacnpo
crpaaeaae rpaanros, nOACTH~aIOm.HX\ OCaAOT:JHyIO romny aeMHOH xopu 
H npOHHaMBaIOm.HX ee. B 1928 r. 6M~a .onycnnxoaaaa rnnoreaa / 

H. BOY3Ha, KO\OpMH CT:JHTaeT, "ITO cymecrayer TO~bKO OAH"a pOAOHa

T:Ja~bHaH 6a3a~bTOBaS( MarMa. B csoe BpeMH 3Ta ranoresa noassoaa
nacs 60~bllIHM ycnexox, OKOflT:JaTe~bHo . sonpoc 0 cym.eCTBOBaHHH 

OAHOH H~H ABYX pOAOHaT:Ja~bHMX MarM nOKa He pellIeH. 

Orpoxasre nOA3eMHMe peaepsyapu, aanoaaeaaue orHeHHO-2KHAKHM 

pacrrnaaox .:....- MarMOH, HaaMBaIOT MaZMaTUtteCKUMU owaeanu (pHc.83). 

OHH 6biBaIOT .nepBHT:JHbIMH n BTOpHT:JHbIMH, H~H npOMe>KyTOT:JHMMH. 

11epBUttftbtM MaZMaTUtteCKUM OttaZOM CT:JHTaIOT Me~TO pOLKAeHHH Mar

MM, eropu-tnus: --=-"yT:JaCTOK 3eMHOH xopsr, KYAa MarMa nepexecranacs 
B npouecce MHrpa~HH. feO<pHaHT:JeCKHMH Hcc~eAOBaHHHMH, nponeneu
HMMH B pailoaax BY~KaHHT:JeCKOH AeHTe~bHOCTH, nepBH-T:JHMe OT:JarH 

6M~H oonapyaceasr na r~y6HHax 60----,200 KM, BTOpHT:JHMe ~ 5-7 KM. 

E, npeztenax KaMT:JaTCKOH H KYPH~bCKOH BY~KaHHT:JeCKHX 30H r~y6HHa 
3aJIeraHHH nepBHT:JHblX MarMaTHT:JeCKHX OT:JarOB 60-100 KM. nOA BY~

KaHOM BeayBHH nHTaIOm.HH ero BTOPHT:JHMH OT:Jar pacnoaoacea na rny
6HHe 6 KM. " 

MarMaTHT:JeCKHe oaarn MoryT cytuecraoaars 6eCKOHeT:JHO, ztonro, He 

OKaaMBaH HHKaKoro B~HHHHH Ha nOBepXHOCTb 3eM~H, eC~H aeMHaH 

xopa He acnursmaer ABHLKeHHH. 'uBH2KeHHH 3eMHOH KOpM cosnaror 
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B noponax rpeunrau (Ki:l.HaJIbI), no KOTOpbIM pacnnas nepexeuiaerca
 
B asnnenezcaume CJIOIf seMHoH KOpbI. B npouecce ~BIfLKeHIfH xarxa
 
pacnanaerca aa nse epaSbI: pacnnaa if raasr, OCHOBHY'IO sacrs CIf

CTeMbI COCTaBJIHeT pacnnaa, _aa ~OJIIO raSOB npIfXO~IfTCH OT 1,5~0
 

12%' 06'beMa MarMbI.
 
PaCnJIaB - MHorOKOMnOHeHTHaH CIfCTeMa, CoCTOHrn.aH lis OKIfCJIOB
 

Si02 , AI 20 3, FeO, Fe20 3, MgO, CaO, Na20, K 20 . B COCTaBe raSOB
 
npe06JIa~aIOT napu BO~bI If nerysae coeaaaeaaa CO2 , S03, S02,
 
H 2S, CI, F, B. B rpaHIfTHOH- MarMe npe06JIa~aIOT OKIfCJIbI KpeMHIfH
 
_(KpeMHeKIfCJIOTa), n03TOMY rpaaaraue MarMbI HaSbIBaIOT KUCAblMU.
 

BmOIJUVHblii~~ namiJmusecx1111- ~ o'lae 
111 TCKmOHUI/CCKUe~i 

mpCIJ/UHbl 

flCOOU'IHbIU
 
l1amOmU'lCCKUU
 

O'IOZ
 

PHC, 83, Cxe~a crpoeaas ayaxaaaxecxoro annapara H IIHTalOUJ.HX ero Mar- ',;
• - _. MaTHtreCKHX ollaroB - . 

a 6aSaJIbTOBbIe MarMbI, 60raTbI~ OCHOBaI:lIfHMIf.Ca, Mg If Fe, - OCH06,;,
 
NblMU. B npouecce BHe~peHHH rrepsoaaxansasrf COCTaB MarMbI MOLKeT
 
MeHHTbCH 6JIarO~apH aCCmvl:IfJiHu.IfIf '(YCBoeHIfIO) _KOHTaKTIfpYIOUJ.IfX
 

C MarMoH ropaux nopon.
 
Marxa, IfMeIOrn.aH rexneparypyi 1500°C If 60JIee, nonas B oxpy


LKeHIfe 60JIee XOJIO~HbIX BMern.aIOmHX nopon, OT~aeT sacrs renzra H
 
OXJIa)K~aeTCH. Ilpa ~oxJIaLKAeIiHIf npoacxonar pas~eJIel;me LKH~KOH epa

3bI MarMbI aa -qaCTH no XHMIfqeCKoMY cocrasy ,--- scaenatusecxas:
 
auq)(p'epeHlfuaU;UIl. B pesynsrare oopasyerca T}JLKeJIbIH, 060rarn.eHHbIH:
 
OKIfCJIaMIf Fe, Ca, Mg, If JIerKIfH, HacbIrn.eHHbIH OKIfCJIaMIf Si If AI,
 

,paCnJIaBbI. 3aTeMj aanaaaercs BTOPOH sran pactuerrneaas nepsasaoro 
paCUJIaBa - KpUCTaAAu3al{uoHHall aucjJijJepeHlfUalfUIl - nOCJIe~OBa-

TeJIbHaH KpIfCTaJIJIIfsau.HH CHaqaJIa TyrOnJIaBKHX coe~IfHeHIfH, nOTOM 
JIerKOnJIaBKIfx. Ilepauaa 06bIqHO KpIfCTaJIJIIfsYIOTCH CHJIIfKaTbI zceacaa 
If MarHHH, nOCJIe~HIfMIf - coenaaeaas KaJIIfH If HaTpHH. Ilponeccu 
-aCCIfMIfJIHU.HH H ~IfepepepeHu.Ifau.IfIf pO~OHaqaJIbHOH rdarMbI na qaCTH_ 
06'bHCHHIOT pasaoocpaaae MarMaTIfqeCKIfX ropaux nopon, -

Ilpa OTLKHMaHIfH HS paCITJIaBa THLKeJIOH TyrOnJIaBKOH eppaKu.If If 

oopasyiorcs YAbTpaOCH06H.,tJle MacMaTU'tj3CKUe nopoou, sarex OCH06
«ue, cpeiinue, KulAble If uienosnue. nO~TBepLK~eHIfeM ~Hep<pepeHu.Ifa
U.IfIf CJIyLKaT npaxepu pesxoro HSMeHeHHH nerporpaqrasecxoro COCTa
sa nopon y b~HOH H TOH LKe HHTpySHH. TaK, O~HH, H3 IfHTPYSRBHbIX 
MaCCHBOB YpaJIa, paCnOJIOLKeHHbIH. B paaoae TarHJIa, B u.eHTpaJIbHOA 

- qaCTH - CJIOLKeH noponaxu OCHOBHoro 'H yJIbTpaOCHOBHoro COCTaBa 

(r~66po, ra66po-nepH~OTHTbI, ~YHHTbI), a B xpaeaux l.JaCTHX - no.. 
ponaxa cpenaero (CHeHHTbI) H KHCJIOrO (rpaHHTBI) COCTaBa. HaJIHqHe 
~IfepepepeHl.I,Hau.IfIf nO~TBepLK~aeTCH H nepHO~HqeCKOH CMeHOH COCTaBa 
JIaB y ByJIKaHOB BesyBHH, KJIIOqeBCKaJil conxa H np, 

B saBHcHMotTH OT rJIy6HHbI SaJIeraHIfH HHTpy3HH MarMaTHqeCKIfX 

ITOPO~ xorvr 6bITb a6uccaAbHblMU, (rJIY~HHHbIMH) H eunatiuccansnusu: 
(IfHTpySHH YMepeH'HbIX rJIy6HH)., Ilepaae- SHaqHTeJIbHbIX paaxepoa 
(6aTOJIHTbI, nITOKH), BTOpbIe MeHbIlle ITO pasaepax, HO pasaooepaaaee 
no epopMe- (~aHKH, JIaKKOJIHTbI Hl ~P')" - _ 

nOCTMarMaTHileCKHe HBJleHHH. TaK Ha3bIBaIOT reoaornsecxae npo- _ 
ueccsr, paaaaaaiouraeca soxpyr IfHTPY3IfBa! B nepaon H nocne DXJIaLK
~eHHH H KpIfCTaJIJlIf3au.HH MarMbI. B nocraarxaravecxaxnpoueccax 
60JIblllyIO pOJIb HrpaIQT ropasae raau H raaporepaaasaae paCTBOP.bI. 
PaCKaJleHHbIe USbI H BO~HHbI~ napsr, OT~eJlHHeb OT MarMbI, ITO nopaa 
I:f TpeUJ.HHaM BMeiu.aIOrn.HX nopon npOHHK3IOT B, 60JIe-e XOJIO~HbIe no
.ponu. 3~eCb rasa c1:KHMaIOTcH H HS HHX 'KpHCTaJlmtSYIOTCH BbICOKO

rexneparypaae -MlfHepaJlbI (xsapu, cmona, BOJlbeppaMliT, MOJIH6~eHHT
 

H .p;p.). Flpouecc pOLK~eHHH MHHepaJlOB H3 raSOB noaysan Ha3BaHHe
 
nHe6MaTOAUT060cO. npOHCXO~HT OH npa rexneparypax 450-800°C H
 

OXBaTbIBaeT orneasatse 06JIaCTH HHTpysHBa H BMarn.aIorn.Hx ~opo~.
 
npHMbIKaIOrn.HXJ K HeMy. - • • '
 

flo Mepe OXJIaLK~eHHH raSOB HaxO~Hrn.HeCH B HHX BO~HHble napu 
CLKHMaIOTCH H npa rexneparypa 400-450°C npeapamarorcs B ropa
qHe BO~Hble - euaporepeanunue ----.: pacteopu. Ha otioratneaaux PYA" 

_ HblMli ~JIeMeHTaMH, coenaaeaaaaa KpeMHKH. cepoa H ~PYrHMH -KOMno

aearaxa ranporepx BbIKpHCTaJIJlH30BbIBaIOTcH B nopax H rpetnauax 
- B~UJ.aIOUJ.HX nopon PY~HbI~ MHHepaJIbI. TaK 06pasyIOTcH BKpanJIeHIfSI 
. py~ H LKHJIbHble TeJIa CYJlbepH~OB Me~H, caaaua, _u.HH:Ka, MOJIH6~eHa. 

caxoponaoro 30JIOTa H MHorHX ~pyrHx npoasnuneaao u.eHHbIX nOJIe3.
 
HbIX HCKomi.eMbIX. Ilpouecc pOLK~eHHH- MHHepaJIOB H3 rHApoTepMaJIb"
 
HbIX .paCTBOpOB nOJIyqHJI HaSBaHHe euoporepuansnoeo: 

- I'anporepaaasaae-pacraopss H rasbI. He TOJIbKO ~aIOT caMOCTOH-' 
rensaue MIfHepaJIPI, HO H If3MeHHroT XHMHqeCKH~KTHBHbIe ropaue 
noponu. TaK, npOHHKaH B) Kap60HaTHbIe noponu, HSBeCTHHKIf H ~OJIO· 
MHTh[, OHH aaaemaior Kap60HaTHbIe coenaaenas CHJIHKaTaMH KaJIb
U.HH, MarHHH. LKeJIesa. aJIIOMHHHH _H O~HOBpeMeHHO OTJIaraIOT B HHX 

pY~HbIe MHHepaJIbI. B -pesyasrare 06pasyIOTcH KaqeCTBeHHO HOBbIe 
nopozra - csapnu. 3TOT rrpouecc nOJIyqHJI Ha3BaHHe MeTaCOMaT03a 
\ rpex. xera - nOCJIe, COMaTOS - TeJIO) • _. 

Jlocraaraaraaecxae npoueccu HrpaIOT 60JIbIllyIO POJIb B otipaso
BaHHH PY~HbIXMeCTOpQLK~eHHHnOJIeSHbIX acxonaexux (MeCTOpO}K~e
HHH Me~H B Kasaxcraae, LKeJIeSa B 3ana~HOH CH6HpH, caaaua H una
xa H8 Am'ae H np.). 
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r 11 a B a XXI 

BYJlKAHH3M. 

Coaoxynaocts npoueccoa, R SlBJIeHH~, CBSl3aHHblX C nepexeuteaaex
 
H BbIXO,lJ.OM na nOBepXHOCTb MarMaTHqeCKHX Macc H COnpOBO}K,lJ.alO

UUIX HX ra30B H BO,lJ.SlHbIX napes, Ha3b1BaeTCSI 8YJtICaHU3MOM (JIaT.
 
vulcanus - 60r orHSI-H xysaeunorn nena y ,lJ.peBHHX PHMJISlH). ByJI

KaHH3M npOSlBJISleTCSI ua ysacrxe CYUlH HJIH MopCKoro znra, non ROTO

pblM pasxemea MarMaTHtIeCKHH osar. Ba}KHOe yCJIOBHe 06pa30BaHHSI
 
ByJIKaHHtIeCKOrO paiioaa --:- ,lJ.BH*eHHSl 3eMHOH KOpbI" Be,lJ.YI.Il.He K no

SlBJIeHHIO _TpeI.Il.HH (pa3JIOMOB).., coe,lJ.HHSlIOI.Il.HX MarMaTHtIeCKHH osar
 

- C nOBepXHOcTblO 3eMJIH. Boxpyr OCJIa6JIeHHbIX ytIaCTKOB pa3JIOMOB 06 \~ 

pa3YlOTcSI 8YJtlcaHbL qeHTpaJtbHOZO Tuna, npa HaJIHtIHH JIHHeHHO -BbI~_ 
TSlHYTbIX TpeIIJ,HH - TpeU{UHHbLe. CaMO n~HSlTHe «ByJIKaH» 03HatIaeT 
BbIBO,lJ.HOe OTBepCTHe, sepeaxoropoe H3 'aenp 3eMJIH BbI6paCblBaK>TCSl 
nponyxru H3Bep}KeHHSI) (JIaBa, 06JIOMKH, rasu) , HO name B3TO nOHSI-
THe BKJIlOtIalOT H B03BbIllleHHe, 06pa30BaHHoe npO,lJ.yKTaMH H3Bep)Ke-
HHSI, C yrJIy6JIeHHeM (xparepoa) B uearpe, . 

Crpoeaae 0YJlK3HH'IeCKoro annapara, ByJIKaHbI aa nOBepXHOCTH
 
3eMJIH BCTpetIalOTCSI B O,lJ.HHOtIKy HJIH nenosxaxa, BbITSlHyTblMH B,lJ.OJIb
 
TpeI.Il.HH. BY>1IKaHbI pa3JIHtIalOTCSI no paaxepaa, 4JopMe, CTpoeHHIO
 
xparepa H nO,lJ.BO,lJ.HOro KaHaJIa - scepna. B03BbIllleHHe xatue HM~eT
 

KOHHtIecKylO: 4JOpMy, n03TOMY ero Ha3bIBalOT ICOHyCOM 8YJtICaHa. BbI

COTa KOHyca 3aBHCHT OT B03paCTa.ByJIKaHa H xapaKTepa ero H3Bep

,)KeHHSI. 06bItIHO tIeM crapare ByJIKaH, TeM asnne ero KOHyC. KOHyCbI 
MoryT 6bITb\ 06pa30BaHbI nepeCJIaHBaHHeM 3aCTbIBlllHX nOTOKOB JIaBbI 
H ByJIKaHHtIeCKHX 06JIOMKOB. CJIOHCTbIe KOHyCbI nepenxo Ha3bIBalOT 
CTpaTu8yJtICaHaMU. BbICOTa xoayca (h nepssrx COTeH ,lJ.0 5~6 TbIC. 
(Besyaaf - 1186 M, 3THa - 3522 .M, KJIlOtIeBCKaSl conxa - 4850 M). 
Caxue BbICOKHe ByJIKaHbI pacnOJIO}KeHbI B -Annax. BbICOtIaHlllHH H3 
HHX- ByJIKaH Axonxarya (6960 M). EI.Il.e aume KOHyC H3BeCTHoro 
aa faBaikKH}lj ocrposax (THXHH oxeaa) ByJIKaHa Mayaa JIoa. Bxecre 
C nO,lJ.BO,lJ.HbIM npO,lJ.OJI}KeHHeM ero BbICOTa 8766 M. '1

~' 

i 

Ha CKJIOHaX KOHyCOB 06pa3YlOTcSI rJIy60KHe ospara - tiappanxo

CbL (acn. barranco, - ospar, yntense), npOMbITbIenOTOKaMH JIHBHeBbIX
 
BO,lJ., H aeoonsurae nooosasre KOHyCbI, aaausaexue napaeuruuecxuuu.
 
n060tIHbIf KOHY.CbI nOSlBJISIIOTCSI nOCJIe CHJIbHblX H3Bep}KeHHH B,lJ.OJIb
 
TpeI.Il.HH OCHOBHoro xonyca. Y ByJIKaHa 3THbi (CHUHJIHSI)1 TaKHX napa

3HTHlieCKHX KOHyCOB cssnne 300, y KJIlOtIeBCKOH conxa (KaMtIaTKa)

OKOJIO 60. <l>opMa KOHycoB penxo 6bIBaeT npaBHJIbHoH. l.J:aI.Il.e OHa aa

pyuiaerca npa CHJIbHbIX 1'I3Bep}KeHHHX: B3pbIBOM cpbIBaeTCSI sepxyurxa
 
OCHOBHoro xoayca, see B03BbIllleHHe npoceztaer B oopaaoaasuryiocs
 
non HHM' nycrory H T. ,lJ.. Ilpa 3TOM 06pa3ylOTcH TaKHe THnbI ByJIKa

HHtIeCKHX Ha,lJ.CTpOeK, KaK K{lJIb,lJ.epbI, COMMbI, Maapbl (pHc.84).
 

KaJtbaepou (nopr. caldero - KOTeJI) Ha3b1BaIOT. ocenuma B f.'Iy6b
 
KOHyC ByJIKaHa (pRC. 84,8). <l>OpMy' xansnepa HMeeT ByJIKaH Kpauie

HHHHHKOBa aa KaMtIaTKe. ECJIH nspua cpsrsaer 3HatIHTeJIbHYlO nacri,
 

xonyca craporo ByJIKaHa, aa ero MeCTe BO BpeMH osepennux H3Bep
}KeHHH supacraer HOBbIH KOHyC. nOJJytIaeTCSI KaK 6bI ByJIKaH B ByJI
xaue. no HMeHH craporo noaypaspymennor-, xoayca Be3YBHSI 3TOT 
THn ByJIKaHHtIeCKOrO annapara nOJIytIHJI Ha3BaHHe COMMbL (pHC. 84,z). 

B3PbIBbI, COnpOBO}K,lJ.aeMbIe BbI6pocaMH ra30B, HHOr,lJ.a 6bIBalOT na
CTOJIbKO CHJIbHbIMH, tITO paspyuraior aecs KOHyC ueJIHKOM. Ilpauepoa 
MO}KeT CJIY}KHTb H3Bep}KeHHe ByJIKaHa Kpaxaray B asrycre 1883 r. 
(I1H,lJ.OHe3HSI). Bo BpeMH ero H3Bep}KeHHH 6bIJIO BbI6pollieHo B aTMO
crpepy OKOJIO ]8 KM3 06JIOMKOB;, YHHtITO}KeHbI KOHyC BYJJKaHa, 2/ xac3 
TH OCTpOBa,. aa KOTOpOM OH pacnonarancs, H 06pa30BaHa ananana 

,
 
PHC. 84. THnblBYJIKaHHqeCKHX annaparos: 

a - Tpew.HHHhle oyJlKaHhI. 6 - npaOHJlhHhlA KOHyC crparoayaxana, B ~ KaJlhllepa. B _ COMMa, 
iJ - lIaap, e -IlHaTpeMa • 

rJIy.6HHOH 300 .M, 3aTOnJIeHHaH 3aTeM xopea. 113Bep}KeHHe Bbl3BaJIO 
3HatIHTeJIBHhie ,pa3py~eHHH aa npHJIeralOI.Il.HX OCTpOBax, yHeCJIO 
36 TbIC. ;qeJIOBelieCKHX }KH3Heii. . 

B3pbIBHoe npOHCXO}K,lJ.eHHe HMeeT H Maap (Hcn. maar). MaapbL 
(pHC. 84,a) - HeBbICOKHe KOJIbueBOii 4JOPMbI KOHyCbI ,lJ.HaMeTpOM 
250-3000 M. Pa3HOBH,lJ.ffi)CTblO xaapos HBJIHIOTCH - iiuarpeus: (JIaT. 
dia - sepea, trema - oTBepCTHe, ,lJ.bIpa), HJIH Tpy6ICU espuea 
(puc. 84,e). OHH i13BecTHbI B IO}KHOH_AMepHKe, 51KyTHH. C HHMH 
CBSl3aHbl MeCTOpO}K,lJ.eHHs( aJIMa30B. 

B uearpe -ByJIKaHHlIecKHx B03BblllleHHH pacnOJIO}KeHbI orpoxmse 
yrJIy6JIeHHSI - xparepu: OHH HMelOT BH,lJ. KOTJIOBHH, 4JopMaH pasxepu 
KOTOpbIX 3aBHCHT OT. xapakrepa H3Bep}KeHHH ByJIKaHOB. 'uHaMeTp 
HaH60JIee xpynasrx raa HHX ,lJ.OCTHraeT 30 KM, rJIy6ima -·,lJ.0 TblCSltI 
MeTpOB. CTeHKH xparepa 6bIBalOT nOJIOfHMH (MaapbI) HJIH 06PbIBHC
TbfMH (xansnepu). ,UHO KOTJIOBHH lIaI.Il.eBbICTJIaHO 06JIOMKaMH, no
xpsrro 3acTbIBllleii JIaBoH. 113BecTHbI CJIytIaH, xorna JIaBa na nae 
KpaTepa ,lJ.JIHTeJIbHOe BpeMH He 3aCTbIBaeT. JIaBoBoe osepo H3 aeaa
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CTblBllleii JIaBbI H3BeCTHO aa ,lI.He xparepa ByJIKaHa Haparonro (AcI''': 
paxa).	 '_ 

Kparep HenOCpe,ll.CTBeHHO co06m.aeTCSI C nOaBOaHblM KaHaJlOM, HJIH
 
3ICep.lWM f3YJlKaHa (CM. pHC. 83), no KOTOpOMy 83 rJIy6HH nocrynaror
 
nponyxru H3Bep}KeHHSI. )KepJIO B nepaon 'Me}K,lI.y H3Bep}KeHHSlMH
 
06blqHO 3anOJIHeHO 3aCTblBIlleii JIaBoH. .
 

KJIaccHcI»HKall,HH ByJIKaHOB. ByJIKaHbI KJIaCCHepHUHpylOT He TOJIbKO 
no Mep<P<>JIOrHqeCKHM npH3HaKaM (CTpoeHHIO nO,ll.BO,ll.SlIlI.HX KaHaJIOB H 
ByJIKaHHqeCKHX armaparon). HO H no xapaxrepy ga3MeIlI.eHHSI BYJIKa
HOB aa nOBepXHOCTH 3eMJIH, CTeneHH HX aKTHBHoc;m, rany H3Bep}Ke
IlHii, cocrasy ByJIKaHHiIeCKH){ nponyxroa, no nOJIOJKeHHIO na nOBepx-, 
HOCTH 3eMJIH ByJIKaHbI ,lI.eJISlTCH ira naseunue H nooeoiinue. Haaeaaue 
ByJIKaHbI COCpe,ll.OTOqeHbI n,ll.OJIb rJIY9HHHbIX pa3JIOMOB, rliaBHbIM 06
pa30M no notiepeacsto OKeaHOB, na OCtpOBHbI'X nyrax H oxeaaasecxax 
ocrpoaax (7~%), 21 % scex ByJIKaHOB COCTaBJISlIOT ByJIKaItE.I nozmo.r
nsre, OHH pacnOJIO}KeHbI aa OKeaHHqeCKOM ,lI.HeH cpenaaaax OKeaHH
qeCKHX xpe6Tax. ~HorHe nD,lI.BO~HbIe ByJIKaHbI 3a CqeT pocTa ByJIKa
lI11qeCKRX KOHyCOB co .apexeaea CTaHOBSlTCSI) ByJIKaHaMH Ha3eMHblMH. 
B 1957 r. y ocrpoaa <I>aSlJI (A30pcKHe ocrpona) Ha6JIlO,lI.aJIOCb aasep
.rli.eH!;!e nonsonaoro BYJIK~iHa. BOT \\a,K onacsmaer 3TO H3Bep>KeHHe} 
F: Ta3HeB. Bnasane aa Mope nOSlBHJIOCb cJIa60e xaneuae BO,ll.bI, 3aTeM ' ,; 
B B03,l1.yX nO,ll.HSlJICSI CTOJI6 napa, a aa none nOSlBHJI~Cb KyCKU naasaio
meii nexau. 4epe3 CYTKH nan sonoayace B03BbIIllaJICSI XO.'IM H3 uinaxa 
BhICOTOH 100 M HIll!4.pHHOii 1000 M. Flepaoaaxaersno 3TO 6bIJI ocrpoa.. 

'nO,ll.KOB006pa3HoH epOPMbI, 33n'M OH, paspocca H npeBpaTHJICSI B nOJIy
OCTpOB. OOKa H3Bep}KeHHe npOHCXO,ll.HJIO uonaonoa, He; 6b1JIo. uryxa, 
HO KaK TOJIbKO KpaTep. nOKa3aJICSI nan BonOH, CTaJIHCJIblIllHbI .pac
KaTbI B3PbIBOB, conpoaoacnaeusre BbI6pocaMH nenaa H 06JIOMKOB. 
1i0BbIH ByJIKaH 6bIJI Ha3BaH KaneJIHHbIOIlleM. 4epe3 80 ,lI.HeH nOCJIe 
csoero p0}K.u;eHHSI OH KaK 06blqHbIH Ha3eMHbIH syJIKaH H3BepraJI' JIaBy. 
TaKHM06pa30M 06pa30BaJIHCb ,MHorHe BYJIK~HHqeCKHe oCTpoBa 
(A30pcKHe; I'asaircxae, KypHJIbCKHe H np.). . ~ 

no CTeneHH aKTHBHOCTH ByJIKaHbI ,n:eJISlT aa ,n:eikTBylOIlI.He, yCHyB
lime H noryxurne. K aeiicTBylOU{UM OTHOCSIT ByJIKaHbI, nepaonnaecxa
 
J13BepralOIlI.HeCSI B aaure BpeMSI. TaKHx By.JIJ{aHoB HaCqHTbIBaeT-CSI 60
.nee 500. OCJIOBHaSl HX qaCTb pacnonozcena aa cyme U 1/7 qaCTb
 
B oxeane. YCHyBWUMU Ha3bIBalOT ByJIKaHbI, ,n:eikTBHe KOTOpbIX npOHC

XO,ll.HJIO B HCTOpHqeCKOe BpeMSI (ByJIKaHbI 3m.6pyc H Ka36eK aa KaB

xase, ByJIKaHbI )J.aTyHcKoii rpynnst B KHTae' H np.). K notuxtuuu
 
OTHOCSlTCSI ByJIKaHbI, H3Bep}KeHHSI KOTOphIX OTMeqaJIHCb JI!lIllb B reo
JIOmqeCKOM nponrnoa. Hexoropue ycaysunre ByJIKaHbI anorna aaun- ' 
HalOT neacraoean, BHOBb. TaK MOJIqaBIllHH OKOJIO 1000 JIeT ByJIKaH 
Baanaji-Can (51noHHSI) B1888 r. pa3pa3HJICSI ~OIIJ:HbIM H3Bep>KeHHeM. 

113BecTHo HeMaJIO cnyuaen p0}K,n:eHlfSl- ByJIK3.HOB aa 'rJIa3aX y' se
.JIOBeKa. JII060nbITHbIH npaxep onacuaaer B. H. JIe6e,n:HHcKHit 
B MeKcHKe, B npOBHHUHH MHqOaKaH, B, epeBpaJI8 1943 1'., KpecTbSlHHH, 
pa60TaBIllHH .B nOJIe, 3aMeTHJI CTOJI6 .u,bIMa, no,n:HHMaBlllHHcSI cpena 

•	 MaHCOBoro nOJISI: Oil C006m.8JI 06 3TOM B 6JIH}KaiilllHH ropon, Ilpn
6b1BlllaSl KOMUCCHSI o.6Hapy}KHJiaHa yKa38.HHOM MeCTe oTBepcTHe rJIy

6HHOit 9 M, H3 xoroporo no,n:HHMaJIHCb KJIy6bI xepaoro ,n:bIMa. 4epe3 
rpn ..u,HSI soxpyr KaHaJIa aoaasruranacs ropa H3 umaxa ~ nenna BbI
corof 138 M, 31, qepe3 ron OHa ,lI.OCTHrJIa430 M. TaK 3aSlBHJI 0 CBoeM 
p0}K,n:eHHH HOBbIit ByJIKaH napHKyTHH. 

A~:THBHOCTb ByJIKaHOB HMeeT rrpaxyro CBSl3b C saepraea MarM3TH
necxoro osara. no xepe HCTOIlI.eHHSI 3Toii 3HeprHH ByJIKaHbI 33TyxaIOT. 

no ,n:aHHbIM·B. B. BeJIHHGKOrO, OT,lI.eJlbHble ByJIKaHbI >KHByT 10-' 
15	 TbiC. .ner. 

Iloryxums ByJIKaHbI co epeaeaex MeHSlIOT CBOH- 06miK. Ilon BJIHSI
HneM rtpoueccos 3p03HH KOHYCbr HX paapyuratorcn HJIII npocenaror 
B nYCTOT~, oopaaoeaauraeca non HHMH. Ha MeCTe orpoxaux ByJIKa
HHqeCKHX aaacrpoex OCTalOTCR KOJIbueBbIe crpyxrypu C BbIXO,ll.OM 
HHTpy3lfBHbIX nopon B xcepsre. Boxpyr coxpaasiorcs OCTaTKH ByJIKa- , 
IIHqeCKH.x. nopon. )J.HaMeTp KOJIbueBbIX crpyxryp OT OARoro )1.0 He-' 

.cKO,,'IbKHX ,lI.ecHTKOB KHJIOMeTpoQ.. Hexoropue zpesaae ByJIKaHbI OKa3bI
BalOTCSI noepetiennuuu non 60JIee MOJIO,n:bIMH OTJIO>KeHHSlMH, H TOJIbKO 
OT,n:eJIbHbIe npH3HaKH cBH,neTeJIbCTBYIOT 0 aexorna 6yweBaBweii rpos
HOil: CTHXHH., nOrpe6eHHbIeByJIKaHbI 06Hapy}KeHbI B pasnux crpaaax 
MHpa. Ha repparopan CCCP OHH H3Bect-HbI B ,CH6HpH, na )J.aJl:bHeM 
Bocroxe, YpaJIe, B UeHTpaJIbHOM Kasaxcraae H np. Pacnpocrpaneaae 
npesaax ByJIKaHOB nOKa3bIBaeT, qTO 06JIaCTH npOSlBJIeHHH ByJIKaHH3Ma 
MeHSlJIHCb' OT O,ll.HOH reoaornsecxof 3nOXH K .npyroa, 06HJIHe BYJIKa
HQreHHbIX nopon cpena rOJIIlI. paaaero aospacra CBH,n:eTeJIbCTByeT 
o 'TOM, qTO ByJIKaHH'-reCKaSi ,neSlTeJIbHOCTb B reOJIOrHqeCKOM npOWJIOM
 
6bIJIa gORee 6YPHOit:
 

«Ila3bl H3Bep>KeHHii H THnbl ByJIKaHOB. )J.eikTBylOIlI.He ByJIKaHbI 
OTJIHqaIOT~_SI npyr OT npyra xapaxrepox H -nepnona-mocn,ro H3Bep
}KeHHH. npe,ll.IIieCTBYIOT H3Bep>KeHHI() pasorpeaanae MarMaTHqeCKOrO
oxara H saenpeaae MarMbI. 'O>KHBJIeHHe MarMaTHqeCKOrO oxara 3aSlB
JISieT 0, ce6e-JIerKHMH nO,ll.3eMHbIMli TOJIqKaMH, cana KOTOpbIX soapac
raer no Mepe npH6JIH)keHI:UI pacnnana jc nOBepXHOCTH 3eMJIH. Flep
BbIMH no,n:xb,iI.SlT K JIajJOBoH npooxe >KepJIa raaa. KOJIOCCaJIbHaR 
saeprns, BbICB060>KAalO~SlCSInpa npeononeaaa conpOTHBJI:eHHSI, npa
BO.u,HT K pa3JIHqHbIM- pa3pYllleHHSlM, B O,ll.HHX cnysasx non BJIHSlHHeM 
3TOA 3HeprHHKaHaJI OCB060>K,n:aeTCSI OT 3acTbIBllleii JIaBbI H 06JIOM- 
KOB, B npyrax ---'- otipaayercn Macca TpeIlI.nHB TeJIeByJIKaHa HJIll 
cpbIBaeTCSI KOlIyc.4epe3 orspuamaeca 'PpeIlI.HHbl aaaxane co B3PbIBO!'d ' 
BbIp1?IBalOTcSI rasu, aarea H3JIHBaeTCSI JIaBa'. Oaepenasre nopuan raaa 
H paCnJIaBC! YBeJIHqHBalOT ,lI.JIHTeJIbHOCTb H3Bep>KeH'HSI, OHO MO>KeT 
npo,n:OJI}KaTbCSI OT HeCKOJIbKHX qaCOB ,lI.O HeCKOJIbKHX MeCSJueB. Ilonoo

.aue UHKJIbI 1I3Bep>KeHHH: nepHo,n:HqeCKHnOBTopSiIOTCSI. no noncseraa 
B. If. Bnonasua, y KJIlOqeBCKOH, conxa HX' 6bIJIO OKOJIO 700. Ilpa
 
pacnere KOJIH~ec.TBa UHKJIOB B. M.·BJIO,ll.aBelI. HCXO,n:HJI H3 oouiero
 
06'beMa xoayca (340 KM3

) H cpenaero KoJIUtIeCTBa ByJIKaHHqeCKHX
 
nponyxroa, BbI6pacbIBaeMblX nilH O,ll.HOM H3Bep1KeHHH (0,5 KM3 ) .
 

B Ka>K,lI.OM UHKJIe BbI.u,eJIRIOT TpH $a3bl. Flepaaa $a3a - aexnerps- " 
ceaae C nOCJJe,ll.YlOlUHM' Bbl6poCOM ByJIKaHHqeCKHX ra30B H 06JIOMKOB .	 '. . 
BTOp3H~ H3Bep.1KeHHe . JIaBbI, rpersa - nocTBYJIKa~HqecKaSi (nOCT
nOMe), xapaKTepHsylOIlI.a,SI nOBe.u,eHHe ,ayJIKaHa B nepHO,n: Me>K,lI.Y ~_
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Sep:lKeHHSlMH. BpeMSI Me:lK,ziy UHKJIaMH H3MepSleTCSI ronasra H ,na:lKe 
CTOJIeTHSlMH'1 HeKOTOphIe ByJIKaHbI ,neHcTByIOT IIOlJTH HeIIpephIBHO. Ha

npavep, ByJIKaH I1caJIbKo (UeHTpaJIbHaSi AMepH~a) BhI6paChIBaeT 
neIIeJI H 60M6bI nepea Ka:lK,nhIe 2-10- MHH. 113Bep:lKeHHSI KJIlOlJeBCKOH 

conxa IIOBTOPSIIOTCSI B cpenaex sepea 7 JIeT,. a HaIi60JIee KpyIIHhIe-

sepes 26 JIeT. 

ByJIKaH Be3yBHH (I1TaJIHSI) no 79 r. Boo6III.e He ClJHTaJIH ByJIKa

HOM. I103TOMy Y ero no,nHO:lKbSl 6hIJIH IIOCTpoeHhI ropona H CeJIeHHSl, 

a na CKJIOHaX paccaaceau BHHorpa,nHHKH. B KOHue aarycra 79 r. Be

aYBHH HeO:lKH,naHHO pa3pa3HJICSI xaracrporpasecxax H3Bep:lKeHHeM. 

OHO OIIHcaHO pHMCKHM YlJeHhIM) I1JIHHHeM MJIa,nIIIHM. Bee HalJaJIOCb 

C 3eMJIeTpSlCeHHSI, suaaaamero B paCIIOJIO:lKeHHhIX y no,nHO:lKHSI Besy
BliSi roponax Fepxynaayxe H I10MIIee pa3pYIIIeHHSI. 3aTeM nan ByJI

KaHOM CTaJIQ paspacrarsca rpsaao-oenoe 06JIaKo, H3 xoroporo lIOChI

naJIHCb ,KaMHH. TylJHrrelIJIa CKphIJIH oxpecraocra BY'!KaHa Hero 

KOHyC. Cpezra 6eJIoro ,nHSI HacTylIHJIa xepnas HO%. B KPOM~IIIHOH 
TbMe BClIbIXHBaJIH mraHTCKHe MOJIHHH. Hasancs CHJIbHbIH JIHBeHb 

(pe3YJIbTaT 'OXJIa:lK,neHHSI BO,lI.SlHhIX napos). MOIII.HhIe lIOTOKH rpsaa 

yCTpeMHJIHCb' co CKJIOHOB. Or lIa,nalOIII.HX 06JIo¥KOB H MOJIHHH m6JIH 

JIIO,nH. Korna H3Bep:lKeHHe npeKpaTHJIOCb, ace B oxpyre OKa3aJIOCb . 

3aCbIIIaHHhlMI lIelIJIOM. I'opona I10MlIeSi H Fepxynanyx OKa3aJIHCb 

CKpbIThIMH non TOJICThIM CJIOeM rpssa H 06JIOMKoB. B 1748 r. 6hIJIH 

aasarsr pacxonxa I1oMIIeH. I10cJIe H~ 3aBepriIeHHSI B30paM JIIO,lI.eH 

,	 OTKpbIJIaCb KapTHHa nonypaapyureaaoro IO:lKHOrO ropona C MOIII.eHbIMH 

yJIHuaMH, lIJIOIII.&,nSlMH, KaMeHHhIMH 3,naHHSlMH. 

. Beaysan H3BepraJICSI aeonaoxparno. O,nHO H3 nOCJIe,nHHX ero as

Bep:lKeHHH. npOH30WJIO B xapre 1944 r. (pHC. 85). ClIycTHBIIIHecSi 
C BepIIIHHhI ByJIKaHa lIOTOKH JIaBbI 3aTOlIHJIH 6JIH3JIe:lKaIII.HH ropozr 
CaH"Ce60cTbSlHo. - . ' . 

Heaatisraaexo xaracrpotpauecxoe H3Bep:lKeHHe ByJIKaHa MOH-I1e..ne 
(MaJIble AHTHJIbCKHe ocrposa) B Mae 1902 r. 113Bep:lKeHHe HalJaJIOCb 

Ka~ 06bIlJHO C 3eMJIeTpSlCeHHSI! H BbI6poCOB nenaa. Ha cJIe,nylOIII.HR 

,neHb H3 xparepa BhIpBaJIOCb paC~JIeHHOe 06JIaKo y,nYWJIHBhIX ra30B 

C rexneparypoa '«)KOJIO 800"C. 06JIaKoclIycTHJIOCb IIO CKJIOHyH co 
CKOpOCTblO 180 KM/lJ CTaJIO pacnpocrpaaarsca B HalIpaBJIeHHH CTO

JIHlJHOrO ropona ocrpoaa MapTHHHKa Cea-Tlsep, HaClJRTbIBaBIIIero 
B TO BpeMSI 30 TbIC. :lKHTeJIeH. B TelJeHHeHeCKOJIbKHX MHHyT ropon 

6hIJI onycrourea, :lKHTeJIH lIOrH6JIH, ,lI.OMa paspyureau H OXBalJeHhI 

noacapox. B :lKHBhIX OCTaJICSI scezo O,AHH lJeJIOBeK. 3TO 6hIJI 3aTOlJeH

HWH B lIQ,A3eMeJIbe nerp. 4epe3 HeCKOJIbK~ He,AeJIb lIOCJIe OCHOBHoro 

H3Bep:lKeHHSI Ha,A xpareposr ByJIKaHa aupoc orpoaaua IIIriHJIb 30.
CTbIBIIIeH aH,Ae3HTOBOR JIaBbI. BhICOTa WlIHJISI ,AOCTHraJIa 343,5 M. 

B reaenae xecaua WIIHJIb pa3pywHJICSI. 

COBepIIIeHHo aaane nporexaior H3l.lep:lKeHHSI TpeIII.HHHbIX ByJIKaHOB 

I1cJIaH,AHH. B 1733 r. B paaoae BYJIKaHa JIaKH 06pa30BaJIacb TpeIII.HHa 

,,AJIHHOii 24 KM. 113 TpeIII.HHhI XJIhIHyJIH nOTOKH 6a3aJIbTOBOH JIaBIi. 

,UJIHHa lIOTOKOB ,AOCTHraJIa 45 KM. TIPH H3BepmeHHH H3JIHJIOCb 12 Ky3 
JIaBbI, saronaaurea. 9000' KM 2• JIaBoH 6hIJIH lIOKphIThI CeJIbCKOX03S1ikT, 
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BeHHhIe lIOJISI. Or rOJIO,Aa, BbI3BaHHoro rH6eJIblO nocesoa.. B reseaae 
rona yMepJIO 9 ThIC. lJeJIOBeK. 

I10 xapaxrepy H3Bep:lKeHHH BYJIK~HhI lIO,Apa3,AeJISIIOT Ha, TpH xa
reropna: JIaBoBylO, cMeIIIaHHylO H ra30Bo-B3phIBHylO. 

JI aBO BaSI KaT e r 0 p H SI.· K HeR OTHOCSlTCSI lIJIOIII.a,AHhIH. rpe
III.HHHbIH H raBaiic~Hii THlIhI ByJIKaHoB. [JltoU{aaflbtU Tun BYItKaflOB 
xapaxrepea 6hIJI .n.JISI 60JIee paHHHx.-nepHO,AOB pa3BHTHSI 3eMJIH. 3TO 

TpeIII.HHHhle ByJIKaHhI, lIOTO'KH JIaBhI. KOTOphIX 3aHHMaJIH lIJIOIII.a,AH 
B COTHH ThlCSllJ. H ,AaJKe MllJIJIHOHOB KB'a,ApaTHhIX KHJIOMeTpoB. )KH,A

xas 6a3aJIbToBaSi JIaBa, pacrexascs, 06pa30BhIBaJIa lIOKpOBhI MOIII.

HOCTblO B COTHH MeTpoB. 
TaKHe lIOKpOBbI nepxo
rpaacosoro nospacra xa

paxrepasr ,AJISI CH6HpcKoH 
nnarrpopxu. .rIepeCJIaH

BalOIII.HeCSlJIaBbI H ByJIKa
HHlJeCKHC 06JIoMKH cnara

lOT TOJIIII.Y TaK Ha3hIBaeMhIX 
cn6HpCKHX . TpalIOB MOIII.

HOCTblO QKOJIO 700 M. EIII.e . 

60JIee MOIII.Hble naneore
HOBbIe lIOKpOBbI 6a3aJIbTOB 
B AeppHKe. 

TpeU{uHflbtU Tun 06b" 
enaaaer COBpeMeHHhIe ByJI
KaHhI I1cJIaH,AHH H [aBaft• 

CKHX OCTpOBOB. TpeIII.HH

nsre ByJIKaHhI H3JIHBalOT 
MHoro JIaBbI. JIaBa asrre

KaeT . H3 JIHH~iiHO-BbITSlHY

ThIX TpeIII.HH lIpOTSI:lKeH
HOCTblO ,AO HeCKOJIbKHX zte

CSlTKOB KHJIOMeTpOB H 06
.pa3yeT lIOTOKH H lIOKpOBhI. 

B npouecce H3Bep2KeHHSl 
B03HHKalOT HeBhICOKHe 

IIIJIaKOBble KOHyChI (CM. PRC. 85.' HSBeplKeHHe BesYBHlI B 1944 r. 
pHC. 84,a). Y HCJIaH,ACKOrO 

ByJIKaHa JIaKH npa H3Bep-' 

LKeHHH B 1783 r. B,AOJIb TpeIII.HHhI 06pa30BaJIOCb 34 60JIbIIIHX H 60 Ma
JIbIX IIIJIaKOBhlX KOHyCOB BhICOTOH ,AO 150 M. 

B aasape 1973 r. B I1cJIaH,AHH aa ocrpoae XeHMa3H: lIpOH30IIIJIO 
H3Bep:lKeHHe TpeIII.HHHoro ByJIKaHa Xensratpotpem; ,UJIHHa TpeIII.HHhI 

OKOJIO 1 KM (B npouecce H3Bep:lKeHHSI TpeIII.HHa paspacranacs B ,AJIH
HY). 113BepiKeHHe lIpO,AOJI:lKaJIOCb 5 xecanee H 5 ,AHeii. 

FaBaUCKuu Tun lIO xapaxrepy H3Bep:lKeHHSI 6JIH30K K TpeIII.HHHbIM 

ByJIKaHaM. OrJIHlJaeTCSI OT HHX TeM, lJTO H3Bep:lKe~HSI lIPOHC'XO,ASlT 
nepes uearpansasre KaHaJIhI. KOHyC BYJIKaHOB HM.eeT III.HTOBH,AHylO 

epOPMY H CJIOJKeH 3acThIBIIIeil: JIaBOH: {)CHOBHOro COCTaBa. Ha ero aep
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uraae oepaayercs TapeJIK006pa3HOH <!>OPMhI xparep, aanae KOTOpOrO
 
06Ha)l{aeTCH HeCKOJIbKO KaHaJI()B. lJepe3 KaHaJIhI CIIOKOHHO 1I3JIlIBaeT

C~ JIaBa. faBaHCKlIH TlIlI 1I3Bep)l{eHlIH XapaKTepeH .lI.JIH ByJIKaHOB ra

BaHCKlIX OCTpOBOB, BCTpeqaeTCH y HeKOTOphIX ByJIKmOB HCJI 3H.lI.lI11,
 
OCTpOBOB CaMOa, BYJIKaHa HHparOHrO. _ 

C M e III a H H a H KaT e r 0 p 11 H. ByJIKaHhI nOH xareropaa xa
paKTep1l3ylOTCH Ha1l60JIee IIOJIHhIM UlIKJIOM H3Bep)l{eHlIH. Caauana BhI


.6paCblBalOTC5I rasu 11 06JIOMKlI, .sarea H3JIH:BaeTCH JIaBa 11 naxauaercs
 
. .n;JIlITeJIbHaH nocrayaxaaasecxaa neareasaocrs. KOHyChI ByJIKaHOB sroa
 
xareropaa BhICOKlIe, CTl>OHHble, COCTOHT· H3 IIepeCJIallBaHlIH ByJIKaHlI

qeCKlIX 06JIOM'KOB 11 aacnssurea naau KlICJIOrO COCTaBa. TaKHe ByJI-

KaHbI Ha3hIBalOT CAOUCTbLMU HJIH CTpaT08yAlcaHaMU. _,
 

KCMeIIIaHHOH xareropaa OTHOCHT ByJIKaHhI CTpOM60JIlIaHCKOro, 
"ByJIbKaHCKoro 11 3THO-Be3YBlIaHCKoro THIIOB. CTpOM6oAuaHCICUU Tun
 

Ha3BaH 110 lIMeHJI ByJIKaHa CtpoM60JIH aa JIlIlIaptKlIX OCTpOBax.
 
Baaronaps 6JI1I3KO pacIiOJIO)l{eHHOMY K IIOBepXHOCTlI MarMaTHyeCKOMY
 
oxary 1I3B~p)l{eHlIH .lI.aHHOrO rana BY,1IKaHOB IIpOllCXO.ll.HT .lI.OB9JIbHO
 
xacro. Haxaaaiorca OHH' C He60JIbllIHX B3PhIBOB, COlIpOBO)l{.n;alOrn.lIXCH
 
BhI6pocaMlI ra30B l:I 06JIOMKOB, a 3aKaHlJlIBalOTCH fi3JIlIHHlIHMlI He60JIb

1lI1IX IIOPUHH rycrof BH3KOH JIaBhI·C reuneparypoa 1OOO--,--JIOO°C.
 
JIaBa, paSJIlIBaHCb He60JIbIIIlIMH IIOTOKaMlI, saraepnesaer aa CKJIOHaX
 

;,BYJIKaHa~ flo.n;06HOCl'pOM6oJIlI, . .lI.eHcTBYIOT ByJIKaHhI HCaJIbKO (ere'
 
1I3Bep)l{eHHH aenpepsrsao IIp0.ll.OJI)I{aIOTCH YJI<e O~OJIO 200 JIeT) , flJIf'
 
CKlIH ,ToJI6aqHK (n-os Kaaxarxa). Ilpa nOCJIe.ll.HeM assepacen.ra
 
flJIOCKOroToJI6aqllKa JIeTOM 1975 r. B.lI.BH)I{eHHe t>hI.iIa npasenena
 
BCH CHCTeMa pa3JIOMOBIIpOTH)I{eHHOCTbIO 60 KM, aa KOTOpOH paclIo-'
 
JIaraJICH ByJIKaH. flo CeHCMlIqeCKHMl .lI.aHHblM rJIy6HHa npezmonarae


-Moro lICTOqHlIKa Boa6y)l{.lI.eHlIH 1I3Bep)J{eHHH 30~80 KM. 
- BYAblCaHCICUU Tun IIOJIyqllJI csoe Ha3BaHHeDQ HMeHlI ByJIKHH3 
ByJIbKaHO aa JIHlIapcKHx oCTpoBax; ByJIKaHbl sroro rana (Kapax
CKRH, ABalJlIHCKlIH, Illeaenyx aa Kasorarxe 11 aexoropue npyrae) 

,~~ 

,1IMeIOT BblcoKlIe KOHyCbI H 6JIH3KO paCIIOJIO)l{eHHhIe' K IIOBepXHocTH • <! 

MarMaTH'!ecKHe osarn. H3Bep)l{eHlIH IIpOHCXO.ll.HT, peace, qeM yrrpenu
.nyrn.ero rana ByJIKaHoB. B aaxaae H3Bep)l{eHHH IIPOllCXO.ll.lIT 3eMJIe

- .TpHceHHe, 3aTeM BSPhIBbI ,C Bhl6pocaMlI ra30B H· BYJIKaHlIqeCKlIX 06
JIOMKOB 11, HaKOHeIJ" asnepraercs JIaBa (60JIbIIIeHqaCTblO cpenaero 
cocraaa). . 
_ Brno-eesueuancxuutun. HaSBaH 110 lIMeHaM HTaJI!>HHcKlIX ByJIKaHO-B 

<. 

EhHa 11 Be3YBlIH. H3Bep)l{eHlIH HalJlIHalOTCH C 3eMJleTpHceHlIH. BOJIb
mOH CHJIbI sspsraa, -conpoBmK.Il&eMhIel Bbl6poCOM ra30B, saorna IIpH
BO.n;HT K cpsray aepxaea qaCTH xoayca HJIlI 06pa30BaHHIO aa CKJIOHaX 
n060lJHblX ByJIKaHoB. HSJIlIBalOm;aHcH JIaB8 oopaayer IIOTOKH IIpOTH,
xeHHOCTblO B .lI.eCHTKH KlIJIOMe1'poB. K .3T~BesYBHaHcKoMY TRIIY OT
HOCSJT MHorlle ByJIKaHhI KYPFlJIbClmX OCTpOBOB, xpynaeaurae ByJIKaHbI ' 
KaMlJaTKlI, BYJIK3HhI 5IIIOH1I1I, IO)I{HOH AMepHKH. KOHycbI 3THX ByJI-
KaHOB CJIOllCThI. . 

fa 30 B 0 - B 3 P bI B H a H KaT e ro p a H. QHa xapaxrepaayercs
 
HpKO Bblpa)l{eHHOH nepsoa ~asoH. H30ep)l{eHHId 06hIqHO IIpe.ll.IIIe'CT

BylOT C)lJIbHble 3eMJIeTpHCeHlIH, sa KOTOpblMlI CJIe.ll.YIOT .Bbl6poCbI 60JIb

uroro KOJIlIqeCTBa ra30B 11 BYJIKaJ:lliqeCKlIX 0640MKOB. BhI61'0ChI_..£2-~ 
IlpOBO)f{.lI.aIOTCH ClIJIbHbIMlI B3pblBaMH. H aaorna saaepurarorca aune
JIeHHHMH He60JIbililIX IIOPUHH JIaBhI KHCJIOrO lIJIH cpenaero COCTaBa. 
K raSOBO'B3PblBHblM OTHOCHT IIeJIeikKHH, KaTMaHCKlIH, 6aH.n;aHcaH
CKlIH, xpaxaraycxaa THlIbI ByJIKaHOB H raaoso-aapuaaae BOpOHKlI-
MaaphI. ._ 

Ileneucxua Tun Ha3BaH 110 HMeHH ByJIKaHa MOH-fleJIe. Hasepace
HlIH nasaaaiorca C 3eMJIeTpHCeHlIH, COlIpOBO)l{.n;alOrn.lIXCH oopasoaa
HlIeM B reae ByJIKaHa MHOrOqllCJIeHHblX rpeunm.. Hs HlIX CO BSpbIBCJM 
aupusaiorca IIaJIHrn.He TylJH ra30I~. 3aBepiualOrn.eH cTa.n;lIeii 1I3Bep}Ke
HlIH HBJIHeTCH BhI.lI.eJIeHlIe OTHOCHTeJIbHO He60JIbiliOrO KOJIHlJeCTBa rye
TOH R BHSKOH JIaBhI. Kpoue ByJIKaHa MOH-fle.ne· IIOJJ.06HblM 06pasoM 
nsaeprarorcs aexoropue By.nKaHbI UeHTp'aJIbHOH AMepHKlI, <1lllJIlIlI
rUIH,HH.lI.OHe31111 (MepalIlI). HOBOH fBlIHeH (JIeJIeHrToH), KaMqaTKH 
tllleB~JIyq). ByJIKaHbI lCaTMauclCoeo, xpaxaraqcxozo H 6aHaaucaH

CIWcO, TunOB 110 xapaxrepy 1I3Bep)l{eHlIH BOMHorOM CXO.ll.HbI ,Me)l{.lI.Y 
C060H. Hs rJIy60KOSaJIeralOrn.lIx ,MarMaTlIlleCKHX ouaros, paCnOJI01KeR

HbIX IIO.ll. ByJIKaHaMlI, nO.ll.HHMaeTCH BH3KaH, aacsnneanas raaaxa KHC

. JIaH JIaBa. 3HaqllTeJIbHOe KOJIHqeCTBO H.n;yrn.lIX CHlISY ra30BI OKaShIBaeT
 
KOJIOCCaJIbHOe .lI.aBJIeHlIe na sacThIBIIIYIO B acepae - JIaBy. flPOPbIB
 
IIp06KH COlIpoBQ)K.lI.aeTCH BSphIBOM He06b1qaHHOH ClIJIbI. 'BSPblBOM pas

pymaercs KOHYC'lIJIlI sacn, ero H IIO.ll.HlIMaeTCH orpoxaoe KOJIlIqeCTBO
 
06JIOMKOB, rJIaBHbIM 06pa30M IIelIJIa, B BOS.n;yX. 

. Fasoeo-espmenue BOp01ilCU - Maapbl l:IMelOT BlI.lI.6JIlO.lI.ueo6pasHhIx 
snaaaa, oxpyzceaasrx KOJIbUe.BbI~ KOHyCOM, COCTOHrn.HM aa IIIJIaKa H 
06JIOMKOB. fa30Bo-BSpbIBHbIe BOpOHKlI oopaayiorcn B pe3YJThTaTe on
noxparaoro aapsma, COlIpOBO)l{.lI.alOrn.erOCH Bbl6poCOM raSOB 11 salIOJI
HeHlIeM KOHlIqeCKOrO KaHaJI~ 06JIO¥KaMH. Bqxpyr 6JIIO.lI.ue06paSHoro 
xparepa oopasyercs HeBbIcoKHH KoJibueBoH KOHyC, BHYTpll xoroporo 
sa C'Ie'D aTMoc<!>eRHhIX BO.ll.CO apeaeaex 0_6pa~y~TCH osepo. HSBep)I{e
HlIe JIaBhI y TaKlIX ByJIKaHdB He -IIPOllC*O.lI.lIT. Maap-hI'lISBe~THhI B <1lPf 

np0ll.YKTbI H3BeplKeHH~ ByJlKaHOB. K IIp0.ll.YKTaM 'lISBep)l{eHHH OT,.. 
BOCHT BYJIKaH'lIlJeCKlIe rashl, 06JIOMKlI H JIaBy.· . ' 

Fasu, sxonaurae B COCTaB MarMbI, 110 Mepe IIp1l6JIlI)I{eHlIH ee K 110
BepXHOCTlI OT,lleJIHK>TCH OT paCIIJIaBa 11, onepescas ero,' nepauxa BhI-· 
phIBalOTCH aa IIOBepXHOCTb 3eMJIlI. 3aXBaqeHHaH JiMlI xacn, 'KalIeJIbHO
)l{lI.n;KOH MarMhI, npeapamaercs ,B aosnyxe B II elleJI, IIeCOK, a aaorna 
11 BYJIKaHllqeCKlIe 60M6b1. B pe3YJIbTaTe 6bICTporo pacmapeaas raSOB ' • 
nan ByJIKaHOM oopaayiorcs npHqY.lI.JIlIBOH <!>OPMbII 06JIaKa. Harne ace- • 
ro OHlI 6bIBalOT IIlIHlIe06pa3HOH (JIaT. pinia - COCHa), rpR6006paSHOH 
HJIlI CTOJI6006pa3HOH <!>OPMbI. BbICOTa BbI6poca S3BlIClIT OT <::lIJIbI 
B3phIBa. TaK, npa KaTaCTp0<!>l:IqeCKOM assepaceaaa ByJIKaHa Kpaxa
ray Tyq~ rasa, nen.na l:I. DbIJIlI IIO.ll.HHJIlICb na BblCOTY 80 KM. fpOXOT 
B3pbIBa OhIJI CJIblIIIe~ na paccrosaaa 4800 KM. 
- I'aaosoe 06JIaKO. He scerna IIo.n;HHMaeTCH ssepx, aaorna OHO ere
JIeTCH 110 SeMJIe lJ npaxauser 60JIbllIHe pa3pYIIIeHHH.06beM BbI.n;eJIHB
IIIlIXCH npa O.ll.HOM asaepsceaan raSOB nocraraer B pane cnysaen 
MHJIJIlIOHOB Ky6HtIeCKlIX MeTpOB,' rexneparypa UX aa asrxone 600--,-
800°C. Ha1l60JIee BhICOKlIe rexneparypa 6b1JIlI lISMepeHbI BO BpeMH .' 
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HSBep:>KeHHH ByJIKaHa TIapHKyTHH (MeKCHKa). BHyTpK JIaBOBOro no

TOKa rexneparypa rasa .u.OCTHraJIa 1080°C, a B MeCTe auxona aa
 
nOBepXHOCTb - 89<f'C.
 

HSylleHHe XHMHlleCKoro COCTaBa ByJIKaHHlleCKHX raaOB 'nOKa3aJIO,
 
'lTO OHH ClrCTOHT r.ooBHblM 06paSOM H3 napon BO.u.bI (60-90%).
 
,OCTaJIbHyIO qaCTb COCTaBJIHIOT H, ci, N, C, B~, F, B, H 2S, S03, .NH4 ,
 

C02 j CH4 H ztp. Cocras raSOB, BbI.n.eJIHeMbiX paSHblMH ByJIKaHaMH,
 
Heo.u.HHaKOB, HSBeCTHbi npaxepu, xorna B raSOBOM 06JIaKe npeoona

nan O.u.HH KOMnOHeHT. TC/K, npa H3Bep:>KeHHH HCJIaH.u.CKoro ByJIKaHa
 
I'exxa B 1947 r. B 'arxoctpepy 6bIJIO Bbl6pollieHo OKO.i:IO 3 MJIH. ~3
 
IIQ.llTH onaoro aoztaaoro mapa, HH.u.oHesHHcKHH ByJIKaH Baay-Byxy,
 
pacnOJIO:>KeHHblH B CHCTeMe OCTpOBOB Canraxe, BbI.u.eJIHeT rJIaBHblM
 
oopaaoa yrJIeKHCJIblH ras (97% 06'beMa).
 

Tpepable npOaYKTbl COCTaBJIHIOT OCHOBHyIO Maccy xarepuaaa, BbI

6pacbIBaeMoro npa HSBep:>KeHHH ByJIKaHa. TIo noncuerax ByJIKaHOJIO'
 
rOB, rsepnoro seurecraa ByJIKaHbI HSBepraIOT B meers pas 60JIbllle,
 
lle.M JIaBbI, H BO MHorO pas !>OJlbllle, lleM raSOB. 06pa3yIOTcH raepnue .
 

"	 RpO.u.yKTbI hpH OTBep.u.eBaHHH BbI6pOllleHHblX n arxocrpepy MeJIKHX xa
neas :>KH.u.KOH MarMbi HJIH paspymeaaoro xoayca. B saBHCHMOCTH OT' 
BeJIHllHHbI. ByJIKaHHlIeCKHH MaTepHaJI nonpaaneaaior aa nenen, neCOK, 
JIanHJIJIH, 60M6b1. . 

BYAKaHUllecKut1 nene.il- 3TO MeJIKHe, nenpaaansnoa. epOPMbI 06

JIOMKH (no 1 MM) nOJIeBOrO umara, poroaofi 06MaHKH, napoxceaoa,
 
JIeliII.HTa, ayaxaaasecaoro CTeKJIa. lJ,BeT nerina B, saBHCHMOCTH OT
 
MHHepaJIbHOrO COCTaBa 6bIBaeT CBeTJIO-CepblM, pOSOBblM, 6ypbIM, sep

HbIM. TIeneJI COCTaBJIHeT OCHOBHyIO Maccy raepnux nponyxroa HSBep

:>KeHHH. B 1912 r. ByJIKaH KaTMaA (AJIHCKa) Bbl6poCHJI B aruocrpepy
 
OKOJIO 15 KM3 sroro xarepaana. TIenJIa 6bIJIO TaK MHoro, liTO B ro

pone Kansaxe, p,acnOJIO:>KeHHOM B 160 KM OT ByJIKaHa, non ero TH

:>KeCTbIO npOBaJIHJIHCb KPbIllIH.u.OMOB. HSBecTHbI' cnysaa, xorna nenea
 
aunanan na 'paccroanaa B TbiCHlIH KHJIOMeTpOB OT MeCTa HSBep:>KeHHH.
 
Ha repparopaa BOpOHe:>KCKOH06JIaCTH CJIOH!' ocanoxaux ropaux no

pon conepzcarmponyxrtr HSBep:>KeHHH .u.eHcTBoBaBllIHx xorna-ro ByJI-

KaHOB Kasxaaa. ' ,
 
, Bu.acanuxecxui; neCOK COCTOHT HS 06JIOMKOB paaxepox OKOJIO
 
1-2 MM, n03ToMY pacnpocrpaaaerca OH OT MeCT& HSBep:>KeHHH na
 
MeHblllee paccrosnae, lleM rrene,n. ,
 

BOJIee xpynaue KyCKH sacrueurea naau pasuepox 3-30 MM aa
- SblBaIOT AanuAAU!, '(HTaJI. lapilla - xaxeunca). OHH HMelpT sepereno

06pasHyIO epOPMY H COCTOH1' rJIaBHblM oopaaox HS nopacroro ByJIKa
_ HHlleCKoro CTeKJIa. ' 

. Pasaoocpasaaa COCTaBOM H epOpMOH OTJIHlIaIOTCH eyAKaHullecKue 
60M6bl. Paaxepu ijX .u.OCTHraIOT 3, peace 15 M B nonepenaaxe, HO .•~ 

BCTpellaIOTCH H 60JIee xpynaue 06JIOMI{H. TIPH HSBep:>KeHHO ByJIKaHa 
Acaaa (5InoHHH) B 1783 r. 6b1JIH BbI6pollleHbI rJIbI6b1 pasxepoa B He
CKOJIbKO .u.eCHTKOB MeTpoB B nonepesnaxe. Onaa HS TaKHX rJIbl6 
(36X75 M) ynana B pexy, 06paSOBaJIa no cepezmae ee OCTpOB. 06

JIOMKH, oropsaaaae OT CTeHOK xparepa, HMeIOT 06h1lJHO. ocrpoyrons

HyIO epOpMy, Bbl6pollleHHble H sacrtraurae B soanyxe KyCKH JIaBbi
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oxpyrnu., Cpena nOCJIe.u.HHXI BCTpellaIOTcH 60M6bI rpyureaannon, uiapo
oepaanoa, KapaBae06pa3HOH H npyrax epOPM (pHC. 86). TIPH HSBep
)KeHHH xpynaue 06JlOMKH naztaror B pazrayce 5-7 KM, 60JIee MeJl
KHe - Bi panayce .u.eCHTKOB H 60JI.ee KHJIOMeTpoB. 

Haorna cpena raepnux nponyxros HSBep:>KeHHH BCTpelJaIOTCH' 
aenoueoatoeue nOTOKU. COCTOHlIlH~ HS CMeCH nenna, necxa H KyCKOS 
sacTblBllIeH nassr. HSBep:>KeHHe no.u..t>Horo nOTOKa Ha6JIIO.u.aJIOCb. 
y ByJIKaHa .DesblMHijHblH (KaMlJaTKa) B 1955 r. Hs asopaaaaoro xpa
Tepa XJIblHyJIa ropaxas .Macca 06JlOMKOll, SanOJIHHBllIaH see nOHII:>Ke
HHH perrserpa. Caenraauracs CO CHerOM, 06JIOMKH 06paSOBaJIH rpsse
Bble nOTOKH, yCTpeMHBllIHeCH 13HHS no! CKJIQHaM. 

PIIC. 86. BynKaHHQeCKHe 60M6b1: / 

, 1 - Xu(\oo(\p8aH811. 2 - rpyl1IeUH,AH811. 3 - a8KpYQeHH811 

Jlaea OTJIIIlIaeTCH OT MarMbi He'SHalJHTeJIbHbIM conepacanaex BO.u.H
HbIX napoa H raSOB. TIo cocraay OHa 6b1BaeT KHCJIOH,cpe.u.HeH II 
OCHOBHOH. KUCAble H cpeitnue (aH.u.eSHTOBbIe) saeu xapaxrepasyiorcs 
BbiCOKOH BHSKOCTbIO, nOBOIllIeHHIiIM conepacaaaex rasoa. Texneparypa 
HX aa asrxone 800-1000°C. HSJIHBaIOTCH OHH rycTbIMII, MeAJIeHHO' 
TeKym.HMH (no 5 KM/lI) nOTOKaMH (pHC. 87), npOTH:>KeHHOCTb KOTOpblX 
.u.OCTHraeT nepasrx zrecarxoa KIilJIOMeTpoB. 3aTBep.u.eBaH, JIaBa npespa
maercs B JIHnapHTbI, aH.u.eSHTbI - 3epepysHBHb~e noponu CBeTJIO-Cepo
ro, poaosoro HJIH rexao-ceporo II.BeTa. 

Ocnoenue naes: nOlJTH JIHllIeHbI raSOB H 06JIa.u.aIOT BbiCOKOH no
.u.BH:>KHOCTbIO. CKOpOCTb HX TelJeHHH KOJIe6JleTcH OT 10.u.0 30 KM/lJ. 
Texneparypa pacnnaaa aa Bblxo.u.e .u.OCTHraeT 1300°C. JIaBa oopa
syer nOTOKH rexao-cepux HJIH xepaux 6aSaJIbToB. .LI.JIHHa nOTOKOB 
30-1000 KM. 06'beM JI6BbI, BblTeKaiom.eH npa O.u.HOM HSBep:>KeHHH~ 
~OJIe6JIeTCH OT .u.OJIeH no HeCKOJIbKHX Ky6HlIecKHx KHJIOMeTpOB. 
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E 1783 r. BO npeua H3BCP2KCHHSI ByJIKaHa JIaKH ~l1cltaH~HSI) H3JIHJIOCb 
12 KM3 JIaBhI. 

TIPlf 3aTBep~'cBaHHH B naaax nOSlBJISIIOTCSI TpeW.HlIbI, pa3~CJISlIO· 
l.I.\HC nopozry aa tIaCTH HJIH OT~eJIbHOCTH. Y .11aB KHCJIOrO II cpenaero 
'COCTaBaOT~eJIbHOCTHHMeIOT qJOpMy r JIbl6 (rJIhI60BaSi OT~CJIbHOCTb), 
Y OCHOBHbIX - cToJI6006pa3Ho-npHBMaTHtIecKyIO (cToJI6tIaTaSi OT~eJIb

,HOCTb). JIaBbI, 3acTbIBalOw.HC non BO~OH, n~H06peTalOT IiIapoBYIO
'()T~CJIbHOCTb., 

nOCTBYJlKaHHlJeCKHe BOJleHHB. TaK Ha3blBaK>T ~CSlTeJIbHriCTb ByJI
.:KaHa nOCJIC OCHoBHoro cro H3BCP2KCHHSI. Oaa BhIpa2KaCTCSI B .nepao
".nHtICCKHX Bbl6pocax 'ra30B, rOpSltIHX BO~SlHhIX napoa, ~eHCTBHH 

,PRC. 87. Iloroxa sacTblBllIeii JIaBbl cesepnee /KynaHoBcKoii conxn ua KaM: 
'laTKe ' 

l'CpMaJIbHblX HCTOtIHHKOB. Ilocrnynxamrsecxae SlBJIeHHSI, CBSl3aHbI 
c nOCTcneHHbIM YMCHblllCHHCM aKTHBlioCTH MarMaTHQeCKOrO oxara. 
TIocTByJIKaHIf'ICCKHC HBJICHHSI npacyura HC aceu ByJIKaHaM. 

HaH60JIcc pacnpocrpaaeunan <popMa nOCTByJIKaHH3Ma - H3BCp2KC
aae ra30B. OHH Bbl6paCbIBalOTCH qCPC3 rpeuraau CTpyHMH C lllyMOM 
H B3pbIBaMH -, Texneparypa HX aa BbIXO~C 3HatIHTeJIbHO HH2Ke TCMne

,paTypbl ra30B OCHOBHoro H3BCp2KCHHH, MaKcHMyM, 500°C. Bune.nenue 
ra30B C revneparypof suure 180°C xapaxrepao ~JISI BbJcOKOTCMnepa-
TypHOH CTa~HH nocTBYJIJ{aHH3Ma. MccTa' 'Bbl~eJIe,HHH TaKHX ra30B 
Ha3hIBalOTCSI ¢y.M.apOAa.M.u. Ha AJIHCKC B paaone «)J.OJIHHhI necara . 
ThICSltI~hIMOB» qJyMapOJIbl BhI6pachIBalOT e2KerO~HO na nosepxaocrs 
COTHH ThICSItI TO~H XJIOpHCTOro H rpropaeroro sonopona. 
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COAb¢arapbl (HTaJI.- COJIbqJaTap - cepnas Konb)'- MCCTa BbI.neJle
HHH ra30B CTeMncpaTypoH 100-180°C. B' HX cocraae npC06JIa~aIOT' 
cOC~HHeHliSi cepu. ,OHU. H3BCCTHhI BI1TaJIHH, na 'KYPHJIbCKHX OCTpO
sax, B RnoHHH. HTaJIbSlHCKHH ByJIKaH COJIbepaTapa BOT Y2KC na npOTH
)KCHHH ·2000 JIeT BhI~eJISIeT y~YIllJlHBhIH cepHHcThIH ra3.' AKTHBHa. 
nocTBY.11KaHHQeCKaSi ~eSlTCJIbHOCTb H ByJIKaHa KYPHJIbCKHX ocrpoaos 
96eKo. Ha ero aepumae paaaeuteau cyasrparaue nOJISI, noxpsrrsre 
MHorOQHCJIeHHhIMH CtpYSlMH 6eJIoro cepnncroro raaa, BKJIIOQ'alOw.cro 
napsr H'Cl, Hf', S03, CO, H .np. • 

I'aau, paCTBOpSlHCb eeone, 06pa3ylOT K'HCJIOTbi:. BO~HblC nOTOKH.. 
oooramesnue KHCJIOTaM'H, paspyurajor. ByJIKaHHtIeCKHC noponu, asnne
JIatUfBaIOT MCTaJIJIhI H BbIHOCSIT HX B Mope. KaK OTMCtIaCT K. K. 3cJIe
HOB, pexa IOpbeBa, cnyCKaIOw.aSlCSI CO CKJlOHOB 36eKO,' BbIJiOCHT 
B OXOTCKOC Mope sa CYTKH OKOJlO 35 T pacrsopeaaoro 2KCJIC3a H 65 T 

aJIIOMHHIdSI. 

Hnsxoreaneparypaue ra3~(TcMncpaTypaHH2KC 100°C) Ha3bIBa,lOT' 
JrtO¢eraMU (HTaJl. mofeta - MeCTO 3JIOBOHHhIX acnapeaaa na 3eMJIc). 

O~HHM H3 HHTepcCHeHIllHx SlBJleHHH nocTBy.iIKaHH3Ma SlBJISIIOTCSl 
eeaeepu (Ha3BaHHe no paiiony fCH:3HP Hi I1CJIaH~HH) HJIH napOBOOJl- . ' 
nue BYI/,.KiJ,flbl. OHH H3BCCTHbI aa KaMtIaTKC (CCCP), B HCJlaH~HH. 
CIlIA, HOBOH3cJlaH.n.HH. B HCJIJIOyCToHcKoM napxe (CIlIA) ~CiiCTBYCT 
OKOJIO 85 reliaepos. Macrae H3 HHX naxonsrca B CTa~HH 3,aTyxaHHSI: 
KpynHcHIllHH reH3cIl ~fHraHT» nCpHO~l:ItIeCKH Bbl6pacbIBacT !poHTaH 

, rOpSlQeH, BO~bl H napa (94;8°C) na BhICOTY 40 M. fioJICC MOJIO~hIMH. 
HBJIHIOTCSI-reH3epbl KaMtIaTKH. B ~OJIHHC pCKH fCH3CpHOH, 3a2KaToii" 
M~.n.y ByJIKaHaMH KHXnHHbItI H Y30H, ~e"CTByeT 22 xpynnux H OKOJI() 
100 MeJIKHX reH3epoB. CaMbIH 60JIbillOH H3 H~X «BCJIIIKaH» xepes 
onpc.neJICHHHenpOMe2KyTKH BpcMeHH BbI6paCbIBaeT 50-MCTpOBhIit 
CTOJI6 neperperoro napa. Y Ka2K~OrO 'reii3epa CBaH pe2KHM. 4cpC3" 
HHTepBaJIbl OT HCCKOJIbKHX MHHyT ~O HeCKOJIb&HX tIaCOB OHH H3BCp· 
raior nap H rOpSltIyIO BO~Y. 

TIepRO~HtIHOCTb f1bI6pOCOB 06'b5ICHHIOT cJIe~YlOmHM 06pa30M. Bona, 
3anOJIHSlIOmSSI TpeW.HHhI B ropaux nopoaax, H~ rJly6HHc aarpeaaerca 
no rexneparypu cauure 100°C. )J.aimeHHe asnuenescaurero BO~~IHOI'() 
cToJI6a npenjtrcrayer ee KHIIeHHIO. TIPH ~a;)IbHeHllleM uarpeaanan aa 
r JIy6H!le npa cymecrayiotnex TaM ~aBJlCHHH rexneparypa ~OCTHraCT 

\,	 
TOQKH KHnCHHSI. Bbl.n.eJISlIOw.HHCH nap nonaaxaer BbIllleJIeiKamYIOKO
JIOBHy BO~bI. OKa3aBIllHCbB 06JIaCTH MeHbwcro .naBJIeHHSI, nona MI'HQ
BeHHO saxanaer H Bb16paCbIB3eTCH BBCpX. ITocJIe H3BCp2KCHHH OXJIa)K
'~eHHbIH OCTaTOK BO~bi BHOBb '3anOJIHHeT BepXHHe KaHaJIbITpCw.HH. 
'lJepes aexoropoe BpeMH see nOBTopSleTCSI. H3Bep2KeHHSI BO~bI H napa 
npORCXO~SlT H3 xaureocpaaaax Bna.n.HH - ZPU¢OliOB. , 

KaKnOKa3aJIH HCCJIe~OBaHHSI, sona rCH3epOB Ha3CMHoro npOHC~' 
X02KAeHHH, T. e. o6pa3yeTcH aa ClICT 'npOHHKHOBeHHH aa rJly6HHy 

, nOBepXHoCTHbIX BO~. no Mcpe OXJIa)K~eHHSI rJIy6HHHoro oxara rease
phI rrpeapamaiorca B' HCTOtIHHKH KHnHw.eH BO~bI. Bona rCH3epOB cJIa60 
MHHepaJIH30B8Ha ,(OT 1,5 no 2 r/JI COJIcii). 3TO rrpeaxyuiecraeaao 
COJIH H3TpHSI, KaJIbUHSI, MarHHSI Hi BO~HhIA: ,KpcMHc3eM. TIPH oXJIa1KJ!:e'· 
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EHH BO.AbI KpeMHe~eM asmanaer B OCa.AQK H otipaayer IIOpHCTylO, 
'~BeTJIO-cepyIO KpeMHHcTylO IIOpO.AY  eeasepur. . 

C OCTblBalOlU.HMH MarMaTHlJeCKHMH oxaraxa HHOr.Aa CBH3aHO .AeH
-CTBBe TepMa.llbHb~X UCTO'lHUK08. TaKHe HCTOlJHHKH Bbl5IBJIeHbI aa CKJIO

,HaX 3JIb6pyca. I'opasae BO.AhI HX aacsnneasr CepOBO.AOpO.AOM H: yrne
KHCJIbIM ra30M. Ha KaMlJaTKe Ilaparyacxae H Ilayscercxae repxam
,HbIe B0.AhI HCIIOJIb3YIOTCS!: HaCeJIeHHeM B KalJeCTBe HCTOlJHHKOB T·eIIJIO

"BOH snepraa. Becsxa aarepecnue HaOJIIO.AeHHH 6bIJIH C.AeJIaHhI COBeT

~KO-HH.AOHe3HHCKoH 3KClIe.AH~HeH IIpH IIO.AB0.AHbIX HCCJIe.AOBaHHHX 

PRC. 88. I'paaeaoa ByJIKaH aa TaMaHcKoM noayocrpose 

ByJIKaHa Baay-Byxy. Ha CKJIOHaX sroro ByJIKaHa OblJIH OOHapY1KeHhI 

~TPYH ropasea BO.AbI, ooorameaaue COe.AHHeHHHMH 1KeJIe3a H MapraH
ua. ITo IIo.AClJeTaM yxeaax, 3TOT ByJIKaH e1KerO.AHO OT.AaeT oxeany 
'9.1012 T 1KeJIe3a II MaptaH~a. B Oca.AKaX, 00pa3ylOlU.HXCH H3 3THX 

paCTBopOB, xpoxe 1KeJIe3a H xapranna OOHapY1KeHbI IIpHMeCH Me.AH, 
HHKeJIH, KOOaJIbTa, l13aHa.AHH, MOJIHO.AeHa, ~HHKa, CBHH~a, OJIOBa H 

psna npyrnxpenxax II pacceaaasrx 3JIeMeHToB. 

TaM, rae ropanae BO.AT>! H BO.AHHhle napa pa31KH~aIOT p axnue 
neClJaHO-rJIHHHCTble IIOpo.AhI, aa IIOBepXHocTb 3eMJIH aaaepraiorcs 

rpaseasre MaCChi H rasu. 3TH\ reOJIOfHtIeCKHe 00pa30BaHHH Ha3h1BaIOT 
zpR3e8bLMU 8Y.llKaHaMU HJIH CaAb3aMU (pHC. 88}. OHH BhI.AeJIHIOTC5I· 

. Ha MeCTHOCTH ,HeBhlCOKHMH (1-2 M) KOHycaMH, COCT05llU.HMH H3 3a

'COXllIeH rpH3H. I'pasenue ByJIKaHbI, caasaaaue C .ByJIKaHHlJeCKOH 

ieSITeJIbHOCTblO, H3BeCTHbI na KaMtIaTKe, B CH~HJIHH, na ocrpose 5IBa. 
Fpsseaue ByJIKaHbI BCTpelJalOTCH TaK1Ke B aetpreaocaux OOJIaCT5IX, 

r.Ae B03HHKalOT IIpH npopsraax na IIOBepXHocTb rOpHlJHX ra30B H IIO)J.
HeepT5IHbIXBO.A. BOJIbllIOe KOJIHtIeCTBO TaKHX ByJIKaHOB (OKOJIO 220) 

BbIHBJIeHO aa IOrO-BOCTOlJHOM OKOHlJaHHH BOJIbllIOrO KaBKa3a. 113Bep

)KeHHe HaHOOJIee xpynaoro H3 HHX - JIoK6aTaHa OIIHcaHO A. A. 5IKy
OOBblM. ByJIKaH paCIIOJIO}KeH aa oepery Kacnafrcxoro MOpH B 15 KM 

or r. Baxy, 'O.AHO H3 MOlU.HbIX ero H3Bep}KeHHH IIPOH30llIJIO B oxraope 
1977 r. 113Bep1KeHHIO IIpe.AllIecTBOBaJI rYJI, COlIpOBO}K.AaBllIHil:c51 IIOk 

3eMH1?IMH TOJIlJKaMH. 3aTeM B arxocrpepy OhlJIO BbIOPOllI~HO OOJIbllIOe 
KOJIHlJeCTBO IIpHpO.AHOro rasa, KOTOpblH TyT }Ke BOCIIJIaMeHHJIC5I. BbI

cora BI>iOPOCOB .AOCTHraJIa 500-1000 M. Ha.A ByJIKaHOM 00pa30BaJIOCb 
rpaoooripasaoe OOJIaKo. Ha BTOpOH .AeHb HalJaJIOCb H3Bep1KeHHe rpa
sa, KOTopaH pacrexanacs .AByMH IIOTOKaMH .AJIHHOH 25 H 350 M. B IIO

TOKe HaXO,lI.HJIHCb OOJIOMKH· ropaux nopon (H3BecTHHKOB, MepreJIeH, 

Jl.OJIOMHTOB) paaxeposs 10-:-30 CM. Oeinas IIJIOlU.a.Ab IIOKpOBa rpsse
ByJIKaHHlJeCKOH OpeKlJHH COCTaBHJIa' 52 TI>iC. M2 , MOlU.HOCTb IIOTOKa 

0,5-1,5, a B' uenrpe 5-6 M. OObeM BhlopOllIeHHI>iX ra30B IIpeBhlCHJI 

30 MJIH; M3. HalJHHaH C 1828 r. saperacrpupoaano OKOJIO 17 H3Bep1Ke
HHU ByJIKaHa. ' 

Pacnpocrpaneaae ByJIKaHoB. 3aperHcTpHpoBaHo -524 .AeikTBylOlU.HX 

ByJIKaHa (BOpKOBCKHHn. M., 1976). BOJIhllIHHCTBO H3 HHX pacnono

)K~HO na cyure H TOJIhKO 68 - aa .AHe OKeaHOB. PaClIpe.AeJIeHhI OHH 

aepaaaoaepao. TaK, B Ceaepaoa nonynrapaa ByJIKaaOB 3HalJHTeJIhHO 
.{)OJIhllIe, lJeM B IO}KHoM: OHH paCIIOJIaqilOTc5I OOhllJHO B.AOJIh rJIyoHH

asrx pa3JIOMOB 3eMHou xopu B xpaessrx lJaCTHX MaTepHKoB HJIH BOO, 
.JIaCTH OKeaHHlJeCKorQ .AHa. B rJIy()HHe MaTepHKOB ByJIKaHhlHJIH OT

.cyTCTByIOT, HJIH BCTpelJalOTCR pe.AKO. Ha 3eMHOM urape BhI.AeJI5IIOT 
TpH ByJIKaHHlJeCKHX IIOHca: TH.XOOKeaHCKHH, Cpe.AH3eMHOMopCKo-I1H

Jl.OHe3HHCKHH H ATJIaHTHtIeCKHH (pHC. 89). . 
Tuxooseaucsud nORC IIpOCTHpaeTC5I B.AOJIh IIOOepe}Kh51 Taxoro 

oxeaua. Ha aanazte OH IIpOCJIe1KHBaeTCH OT KaMlJaTKH .AO AHTapKTH.AbI, 
.BKJIlOlJaH KYPHJIhCKHe, 5IlIoHcKHe, <I>HJIHIIIIHHCKHe, COJIOMOHOBhI OCTpO
aa, oCTpOBa HOBbie I'eopnnu. Ha BOCTQlJHOM .noriepezo,e ByJIKaHHlJe

-cKHH IIOHC IIpO~HrHBaeTcH OT Orneaaoa 3eMJIH, lJepe3 AH.AhI, Kop
)I,HJIhephl 1:1 AJI"HCKy .AO AJIeyTcKHx OCTpOBOB. Bcero B IIpe.AeJIax 
nOHCOB HaClJHTblBaeTC5I, 322 .AeHCTBylOlU.HX ByJIKaHa. HaHOOJIhllIee HX 

xo.nHlJeCTBO cOcpe.AOTOlJeHO aa 5IIIOHCKHX (58), KYPHJIhCKHX (38) 
{)CTpOBax, B U~HTpaJIhHOH AMepHKe (36), I01KHOH AMepHKe (31), H~ 
KaMlJaTKe (23). BOJIhllIaH KOH~eHTpl1~HH oraenaux rop IIpHXO.AHTC5! 
aa OOJIaCTH, rpaaanamae :c ,rJIyooKOBO.AHhlMH OKeaHHlJeCKHMH BlIa.AU

HaMH. HaHOOJIee H3BeCTHhle ByJIKaii.hI Tnxooxeaacxoro II05lca --l(a1"', 

MaH {AJIRCKa), I1caJIhKO, Jlaccea-Tlax (UeHTpaJIhHaH AMepHKa), 
Mayaa-Jloa H KHJIay3a (Taaaacxae ocrpoaa), MOH-fleJIe (MaJIhle 
AHTHJIhCKHe ocrposa), BaH.AaH-CaH, <I>Y.A3HHMa, Acaaa (5IIIoHcKHe 
ocrposa) . 

K Taxooaeaacxouy II05lcy OTHOCHTC5I H ByJIKaHhI Cosercxoro 
COI03a. Ha KaMtIaTKe ByJIKaHHtIeCKaH 30Ha IIpOXO.AHT B.AOJIh raranr

CKHX pa3JIOMOB H HaClJHThlBaeT OKOJIO 180 ByJIKaHoB. 113 HHX 23 .AeH

~tBYIOm.HX H 157 IIOTYXllIHX. flepHO.AHlJeCKH H3BepraIQTCH KJIlOlJeBCKaH 
COIIKa, ByJIKaHhI ABalJHHcKHH, flJIOCKHH TOJIOatIeK, Be3b1MHHHblH, 

IIIeaenys, KaphlMcKHH. JIaBa IIpeHMYlU.ecTBeHHo cpenaero H OCHOB
aoro COCTaBa. 
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ByJIKaHhI KypHJIbCKHX OCTpOBOB paCnOJlOLKeHbI aa npO.D.OJ'fLKeHHR 
fJIy6HHHblX pa3J10MOB KaMlJaTKH. 113 98 ByJlKaHoB 38 .D.eiicTBylOW.HX. 
HaH60Jlee aKTHBHbI ByJIKaHhI AJlaH.D., OHK Capuseaa, 36eKO H np. 

Cpeouseunouopcso-Hniioneeuuctau: nORC npOCTHpaeTCH B CyOUIH
pOTHOM HanpaBJI~HHH OT AJlbn 1Jepe3 AneHHHHbI, KaBKa3, ropu. Ma
JIOH ,A3HH, K OCTpoBaM MaJlaiicKOro apxanenara, Cyurecrayer npen
nOJIOJKeHHe;" tITO ByJ1KaHHlJeCKHH nOHC npO.D.OJlLKaeTCHB nanpaaneaaa 
A30pCKHX H MaJlblx AHTHJIbCKHX OCTPOBOB (ATJJaHTHtIeCKHA OKeaH). 
OCHoBHaH Macca BYJlKaHoB noaca 'CKOHlleHTpHpOBaHa aa ocrpoaax 
M,aJIaHCKOro apxanenara. Ha OCTpOBe CYMaTp'a - 11, SIBe- 19, Ma
JIblX 30H.D.CKHX ocrpoaax - 15 .D.eHCTBylOW.HX. ByJIKaHoB. Cpe.D.H HHX 
ByJIKaHbI Kpaxaray, TaM6opa,-OanaH.D.aHH. BTOPblM paiioHoM cocpe
.D.OTOtIeHHH ByJIKaHOB HBJlHeTCH cesepnoe notiepeacse Cpenaseaaoro 
MOpH; rne .D.eHcTByeTlO Ha3eMHhIX H 7, nO.D.!i0.D.HblX ByJIK8HOB. Kpyn

• HeHuIHe H3 HHX Be3yBHH, 3THa,. CTPOM60JlH. EOJlbllIHHCTBO	 ByJIKaHOB 
Cpe,lI,H3eMHoMopcKo-I1H.D.oHe3HHcKoro noaea OTHOCHTCH KKaTeropHH 
B3pbIBHblX. 

ATA,aflTUtleCKUU eYJlKaflUtle9KUU nORC 06beJ1HHHeT 67 ByJIKaHOB, H3 
KOTOphIX 40 paCnOJlOLKeHhI aa ocrposax H 27' CKphITbI non BO.D.OH. 
ByJIKaHHlJeCKHH nOHC' BblTHHyT B MepR.D.HOHaJlbHOM -aanpaaaeaaa 
napaanensao 6eperaM AepPHKH H 3ana.D.HOH Eaponsr H npnyposea 
K Cpe.D.HHHoMy ATJIaHTHlJeCKoMY .xpetiry. HalJHHaeTCH OH y OCTpOBOB, 
TpHCTaH-,lI,a-KYHbH, nepeXO.D.HT aa ocrpoaa CB. EJleHbI, B03HeceHHH, 
3eJIeHOrO MhIca, Kaaapcxae, Ma.D.eHpa, A30pcKHe. H 3akaHtIHBaeTCH 
ByJIKaHaMH I1cJlaH.D.HH, rne pacnOJIOLKeHO HaHOOJlbllIeeKOJlHtIeCTBO 
ByJIKaHOB (26 .D.etiCTBylOW.HX). Haationee H3BeCTHble H3 HHX BYJlKaHbI 
JIaKH H I'exna. He3HatIHTeJlbHaH sacrs ByJlKaHoB paCnOJlOLKeHa sa 
npenenaxa ByJIKaHHqeCKHX IlOHCOB: ByJIKaHbI AeppHKH, OCTpOBOB I1H-, 

. )1.HHCKOro oxeana (PO.D.pHreC, HOBblH AMCTep.D.aM H ' np.). B AeppHKe 
H3BeCTHO 12 .D.eHcTBylOW.HX ByJlKaHOB, B HX qHCJIe O.D.HH H3 aucosaa
IIIHX ByJIKaHOB Mllpa - KHJ'fHMaH.D.*apo (sucora xoayca OKO.no 
6000 M). ' 

113BepLKeHHH ByJIKaHOB, He paa HaHOCHJlH JIIO.D.HM 3lialJHTeJIbHbIH 
yuiepti.. yiiOCHJIH lJeJIOBelJeCKHe )KlI3HH, ocotienao B rycro HaCeJIeHJIbiX 
paaonax SInoHHH, I1H.D.oHe3HH, I1TaJlHH. 00 noncaeraa B. 11. BJIO
nanna, C 1914 no lQ70 r. OT H3Bep)KeHHH .noratiao 240 TblC. tIeJIOBeK. 
C uensto npenorapameaas Oe.D.CTBHH B BYJIKalmqeCKHX otinacrnx 
OpraH\13YIOTCH nOCTbI HaOJIIO.D.eHHH, xoropsre .npenynpescnaror J11O.D.eH 
o rpoaamea onaCHOCTH H onaoapexeaao Be.D.yT 60JIbllIylO HaY-tIHO-HC
CJIe.D.~BaTeJIbcKYIO paoory. B COB~TCKOM COlO3e C03.D.aHbI ByJIKaHOJlO
I'HtIeCKHe CTaHllHH AH CCCP. Ilepaaa H3 TaKHX· craauas oblJIa no

." 

PHC. 89. Kapra reorpatpauecxoro pacnpocrpaaeaaanyauauoa: 
1- EOJIblllOA THXOOKeaHCKHA BYJIKaHH~eCKHA nose, 2 - IO)I(Ra" BeTBb MaJIoro 'TRxooKeaHcKoro 
norrca, 3·- BHelllHlIll 30H8 noryxnrero BYJIKaHH311a B THxooKe8HcKoM nonce, 4 - Cpenaseaaoaop
CKO-HHiloHe3HllcKHA BYJIKftHHQecKHA noac, 5 - npennoaar-aesroe npOilOJI>KeliHe sroro noaca, 6-= 
ATJlaHTHqeCKHIl noac, 7 - BYJlK8HbI Aq,PHK8HCKOIl llJIaT(jJ0pllhl, 8 - BYJIKaRbI CHllHpCKolI naar

cIl0Plilhl, 9 - ·ollJIaCTIl cospeaeaaorc BYJIKftHH3118, 10 - ollJI8cTH noryxurax ByJIK8HOB 
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crpoeaa y nO,ll.HO:>KHH ByJIKaHa KJIlOqeBCKaH . COnKa B 1935 r .• 
nropas - y OCHOBaHHH ABaqHHCIWro ByJIKaHa B 1962 r. ByJIKaHOJIO
rHqeCKHe CTaHUHH ·Be'.u.YT Ha6JIlo,ll.eHHH aa BceMH ,lI.eikTBylOniilMH ByJI;' 
KaHaMH KaMqaTKH H KYPHJIbCKHX OCTpOBOB. . ' 

O,ll.HHM H3 npH3HaKoB npH6JIH)KeHHH H3Bep)KeHHH HBJIHeTCH 3eMJIe,.. 
rpacenae, xoropoe aepenxo HaqHHaeTCH 3a,ll.OJIrO no uaxaaa H3Bep:>Ke. 

l'I.HH. C nOMOI.IJ.blO 3eMJIeTpHCeHHH 6hIJIO npencxasaao H3BepLKeHHe 
ByJIKaHa Illesenyn H HeKoTophIX ,lI.pyrH~. . . 

feOJlOrHqeCKHe peaYJlbTaTbi BYJlKaHHlJeCKHX npoueccoa. ByJIKaHbI 

rrOHBJIHIOTCH, ,lI.eHcTBYIOT, 3aTeM noryxator H nepexonsr B acxonaexoe 

COCTOHHHe. B03,l1.BHfHYThI~ HMH KOHyChI coxpaamorcs JIHillb y nonson
HhIX ByJIKaHOB. Y Ha3eMHhIX OHH' 06hIqHO paspyurarorca H BhIpaB'HU

BaIOTCH. 3TOMy cnocoocreyror nponeccu BhIBeTpHBaHHH. Heocnopa
MhIM ,lI.OKa3aTeJIbCTBOM npOHBJIeHHH "ByJIKaH1'I3M-B. QCTalOTCH coxpaaa

IOI.IJ.HeCH! B 3eMHOH xope :>KepJIa ByJIKaHOB, sacrsramas ,JIaBa H ByJI

.KaHHqeCKHe 06JIOMKH. PhIXJIflH Macca ByJIKaHHqeCKHX 06JIOMKOB B npo
uecce naareaeaa npespautaerca B nJIOTHhIe TyrpozeHHble nopoiiu: 
TY¢hI, Ty¢06peKqHH, TY<l>¢HThI. Tyrpbl .cOCTOHT H3 cnexumxca nerina 
H ByJIKaHHqeCKOrO necxa. Cocras oTY¢OB MOLKeT c()OTBeTCTBoBaTb co

craay KHCJIbIX, cpennax H npyrax MarMaTHqeCKHX nopon, Tyrpo6peIC
l{,UU COCTOHT H3 06.hOMKOB H rJIhI6 aacrtratuea JIaBhI, umaxa, ByJIKa

HHqeCKHX 60M6, cuexearapoaaaaux TY¢OBbIM MaTepHaJIOM. Paccesn
asre aa 60JIbillHX nJIOI.IJ.a,ll.HX ByJIKaHH"leCKHe 06JIOMKH aepenxo CMe

IIlHBalOTCH .c Ha3eMHbIMH HJIH MOpCKHMH ocanxaxa. B. pe3YJIbTaTe 
06pa3ylOTcH caeiuaaaae ByJIKaHOreHHO-OCa,ll.O'IHbIe noponu - TYrprpU
ru. 113 JIaB 06pa3ylOTcH arprpY3UBHble nopoiiu: 6a3aJIbTbI, aH,lI.e3HThI. 

JIHnapHThI, TpaXHThI. HaH60JIee pacnpocrpaaensr nponyxrsr KpHCTaJI

JIH3aUHH JIaB OCHOBHoro COCTaBa - 6a3aJIbTI'iI. O~H noxpuaaror 3Ha'IH

TeJIbH'yIO qacrb KaM'IaTKH H KYPHJIbCKHX OCTpOBOB. .ll.peBHHe 6a3aJIb: 
ThI H3BeCTHhI aa .ll.aJIbHeM BOCTOKe, B CH6HpH H B' HeKOTopbIX npyrax 
06JIaCTHX. JIaBoBhIe noponu cpenaero H KHCJIOrO COCTaBa H3BeCTHbI 

B ApMeH~H, aa KaM'IaTKe,)3. I1TaJIHH H np. 

BeJIHKa POJIb ByJIKaHOB B 06pa30BaHHH MeCTOpOLK,lI.eHHH nOJIe3HbIX 

HCKonaeMbIX. Cpena ,lI.peBHHX ByJIKaHH'IeCKHX 06pa30BaH-HH BCTpe'IaIOT
CH MeCTOpOLK,lI.eHHH pyn 'IepHhIX, UBeTHhIX H penxax MeTaJIJIOB. )l(e

JIe3HbIe pynu ByJIKaHH'IeCKOrO npOHCXO)K,lI.eHHH Haii,ll.eHbI na AJITae. 

B CH6HpH, B <I>Pf, Hopseraa. C ,lI.peBHHMH ByJIKaHaMH CBH3aHhI xec
TOpO)K,lI.eHHH 30JIOTa H cepe6pa B KaJIH¢OpHHH (ClllA) , Me,ll.H H MO

JIU6,l1.eHa B MeKCHKe, 1.JHJIH H ITepy, B rpyoxa» B3pbIBa CH6HpH, A¢PH
KH H IQ)K}iOH AMepHKH - MeCTOpO)K,lI.eHHH aJIMa30B. <I>opMHpoBaHHe 

MeCTOpOLK)l.eHHH nOJIe3HhIX HCKonaeMhIX B pane ByJIKaHH'IeCKHX 06

JIaCTeH Ha6JIIO,lI.aeTCH H B aacroaniee BpeMH.. Ta'K, B pane ByJIKaHOB 

KypHJIbCKHX H 5!noHcKHx OCTpOBOB Ha6JIIO,z.!.aeTcH oripaaosanae MeCTO
pO)K,lI.eHHH cepu. 113 rOpH'IHX BO,ll.HhIX pacraopos HCTO'IHHKOB CaJIb

¢ep-fiaHK (KaJlli¢OpHHH)\ H CTliM60T-CnpHHrc (Hesana) sunanaior 
xpacaue KpHCTa.iIJIhI KHHOBapH, 30JIOTHCTO-)KeJITOrO napara H' xpex

HHCTble ocaaxa. B xparepe Be3yBHH Ha6JIIO,lI.aeTCH KpHCTaJIJIH3a

U!iH CYJIb¢H,lI.OB CBHHua, MOJIH6,l1.eHa, Me,ll.H, MhIillbHKa H npyrax Me
TaJIJIOB. 

a) 

rna B a XXII 

A8J'1>KEHIo1S1 3EMHOVl KOPbl 

Haura naaaera HCnbIThIBaeT eJIo)i{Hble BHyTpeHHHe ,lI.BH)KeHHH, ne

pe,ll.KO conpOB9)K,lI.alOI.IJ.HeCH nepexeuteaaea orpOMHhIX Macc BeI.IJ.eCTB. 
06 3TOM CBH,lI.eTeJIbCTBYIOT 3eMJIeTpHCeHHH, KOJIe6aTeJIb!ibIe ,lI.BH)KeHHH 

3eMHOH nosepxaocra, H3MeHfHHe nepBOHa'IaJIbHOH ¢OPMhI 3aJIeraHHH 
ropuux nopon H ,lI.p. .ll.BHLKeHHH, npOHCXO,ll.HI.IJ.He B 3eMHOH xope, na
3bIBalOT TeKTOHUl{,eCICU.M.U (rpes. TeKTOHOC - C03H,lI.aTeJIbHhIH). ITo aa

npaBJIeHHIO C,lI.BHralOI.IJ.HX YCHJIHH H'X ,lI.eJIHT na panaansnue, HJIH sep

THKaJIbHbIe: H TaHreHUHaJIbHhIe, HJIH ropH3~HTaJIbHbIe. ITo CKOpOCTH 

-t-=- - .
 ~

noiJff,lImUC ' noiJifRmuc 

6) • 

PHe. 90. P3.D:H3JlbHble ,llBHJKeHHlI 3eMHoA xopu: 

a - KOJle6aTeJlbHble. 6 - BOJlItOBble. 8 - TJlbl60Bhle 

na Me,ll.JIeHrlbIe H 6hICTphIe, no ,lI.JIHTeJIbHOCTH'- nOCTOHHHhIe H nepao

,lI.H'IeCKHe, no BpeMeHH - aa COBpeMeHH'hIe, OXBaThIBalOI.IJ.He HCTOpH'Ie

CKHH nepaon BpeMeHH (nOCJI-e,ll.HHe 6-8 ThIC. JIeT), HeOTeKTOHH'IeCKHe, 

npoacxonaaurae B 'IeTBepTHqHOM H HeoreHOBOM nepnone, H npesaae, 

HMeBillHe MeCTO aa .3eMJIe B ,lI.OHeOreHOBoe BpeMH. 
Paouassnue oeuscenu« aanpaaneau B,lI.OJIb· panayccs 3eMJIH, no 

BepTHKaJIH. .ll.BHLKeHHH HOCHT BOCXO,ll.HI.IJ.HH: HJIH HHCXO,ll.HI.IJ.HH xapas

Tep H npHBO,ll.HT K nO,ll.HHTHHM HJIH norpyLKeHHHM3eMHoH.noBepxao

CTH. CKOpOCTb, nJIOI.IJ.a,ll.HOe pacnpocrpaaeaae H H3MeHeHHH, BhI3hI

saexsre B 3~MHOH xope, n03BOJIHJIH pa3,l1.eJIHTb BepTHKaJIbHbJe ,uBHLKe

HHH na KOJIe6aTeJIbHhIe, BOJIHOBbIe H r JIbI60BhIe (pHC; 90). 
KOAe6aTeAbHble OBUOICeHUfl -Me,ll.JIeHHhIe aexoaue nO,ll.HHTHH HJIlI 

onycxaaas 3eMHoH noaepxaocra. 
OHH OXBaThIBalOT saanarensaue nJIOI.IJ.a)J.H, npOHCXO,ll.HT nJIaBHO, 

nOCTOSIHHO H TaK Me,ll.JIeHHO, 'ITO npaKTHqeCKH He 0J.II.YI.IJ.8IOTIZH qeJIO

BeKOM. I1x pe3YJIbTaThI aaxerasr JIl1illb sepes ,lI.JIHTeJIbHhIe npoue
LKyTKH BpeMeHH no H3MeHfHHSIM Bbl:COTHOro nOJIOLKeHHSI 3JIeMeHTOB 

pensetpa. TaK, np0,ll.OJILKalOI.IJ.eeCSI ysce 60JIee 700 JIeT rrorpyxceaae 

3eMHoH KOPbI B HH,lI.epJIaH,lI.aX Ii conpeneasaux crpanax npHBeJIO 
K TOMy, "ITO 3aa'IHTeJIbH~SI 'IaCTb cesepaoro n06epeLKbSI 3aIJa,ll.HOH 

Esponu npOTHLKeHHOCTblO cauure 1600 KM onycranacs HHLKe ypOBHH 
npHJIHBHhIX TeqeHHH. 1.JT06bI npenoraparars 3aTOnJIeHHe 3eMeJIb 

B 3THX paftoaax, CTpOHT Jl.aM6b1. 
BOAHoBble iieuocenun - 3TO TaK)Ke KOJIe6aTeJIbHble ,lI.BHLKeHHH, BbI

3hIBalOI.IJ.He B O,ll.HHX yxacrxax 3eMHOH KOphI nO,ll.HSITHe, B npyrnx ~ 

norpyxceaae. BOJIHOBhIe ,lI.BHLKeHHSJ MO)KHO npocaenrrn, na npaxepe 

249 
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1 KJlaCCHlllHKaUHH npaaeneuu B COKpalUeHHOM BItAe. 

norpysceaaa aeMtIOH xopu npOHCXOAHT ooparaoe HBJIeHHe - TpaHC
2peCCUJl - Mope nacrynaer aa cymy, aaTanJIHBaH aaauareasaue ee 
nJIom.aAH. , 

. TaKKaK CKOpOCTb KOJIeOaTeJIbHhIX ABHJKeHHH HaMepSleTCSI AOJIHMH 
MHJIJlH'MeTpa HJIH HeCKOJIbKHMlij MHJIJIHMeTpaMH B ron, HX pesyasrarer 
OOHapY:>KHBaIOTCSI TOJIbKO no HCTeqeHHH AJIHTeJIbHOrO BpeMeHH. Ho 
31'0 He osaauaer, qTO aa KO.;Ie6aTeJIbHhIe ABH:>KeHHH MO:>KHO He otipa
uiart, BHHMaHHH.. Ha 4epHOMopCKOM rrooepeacse Kpuxa npatipeacaaa 
nOJIOca BpaHOHe KOKTeOeJIbCKOH OYXTbI CHCTeMaTHqeCKH norpy2K&eT

AOqHhI'X ropnax nopoA B CKJIaAKH (p HC. 91,6):. C noaHUHH ranoreau 
paAHaJIbHOH TeKTOHHKH CKJIaAKOOOpaaOBaHije'- pesyasrar AeHcTBHSI 
rpaBHTaUHoHHblX CHJI Ha nJIaCTHqHhIe MaccbI ropHhIX nopOA, nOKphI
BalOm.HX BOJIHOBble nOAHSITHSI. BOJIbmHHCTBO yqeHblX OO'bSiCHHIOT 
CKJIaAKOOOpaaOBaHHe AeikTBHeM CHJI OOKOBoro' C:>KaTHH, npOHBJISlIO
merocs B HaHOOJIee nOABH:>KHblX yxacrxax aexaon :xopu, CKJIaAKO
oopaaoaaaae OOhIqHO conpOBO:>KAaeTCH ropooepasoeannex. MHorHe 
ropaue crpaau (AJIbnbI,' KaBKa3' HAP.) oopaaoaaaacs B pesynsrare 
CKJIaAKOOOpaaOBaTeJIbHblX H ropooopaaoaareasaux ABH:>KeHHH' r JIbIOO
Boro xapaKTepa. . 

~8UJlCeftU;Jl COBUZOBOZO Tuna onpeAeJIHIOTCSI KaK TaHreHUHaJIbHbI~ 
MH, TaK H BepTHj{aJI~HO'.HanpaBJIeHHbIMH' CHJIaMH. OHH npOJIBJIHIOTCg 
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, 
KOJIeOaHHH. OTMeTOK nOBepXHOCTH eBpOneHCKOH qaCTH CCCP. B aa
npaBJIeHHH C cesepa aa tor npOHCXOAHT C.MeHa nOAHHTHH norpysce
HH~MH, H ijaoOOpOT. B CKaHAHHaBHH OTMeTKH MeCTHOCTH e:>K~rOAHO 
nOBbImalOTCH aa IOAIIM·. B CCCP B MOCKOBCKOH. OOJIaCTH OHH nOHH
X{alOTCjI aa 4", MM. IOJlCHee HA~T HOBaH BOJIHa nOAHHTHH, AOCTHralO-' 
mas MaKcHMyM8 B paHOH€l JJ.oHoacca (10 MM B rOA) , If HOBoe norpy
~eHHe na notiepeacse KpblMa~ . 

Ilpa ZAbl60BblX OBUJlCeHUJlX orpoxaoe AaBJIeHHe, oxaauaaexoe aa 
CJIOH ropaux nopon aa nenp, JIOMaeT roamy aeMHOH KOphI na 'tIftCTIt 
H,IIH . r JIblObI. _r JIblOOBhIe ABH:>KeHHH npOHCXOAHT ObICTpO, pesxo H HO~ 

Kupa . 

M;:~ 
-$

. ---
0) 6) 

PHC. 91. TaHreHUHaJlbHble ABHJKeHHR aeMHo.ii xopu;
 
a .:.... BPBIUBTeJlbHhle. 6 -:- CKIIB,llKOOllpBaOBBTeJlbHble, • - CABRrOBhle
 

CHT HenOCTOHHHblH xapaxrep. Ha cyme H OKeaHHqeCKOM AHe rJIhIOO- '. 
BhIecTpyKTyphI HMeK>T BHA ropaux nOAHSlTHH (rJIblOOBble ropu A,II
ras, TSiHb-IlIaHH) HJIH rJIyooKHX npOBaJlOB (BnaAHHa osepa BaHKaJI). 

Tuneenuuansnue OBUJlCeHUJl B OTJlHqHe '01' paAHaJlbH&IX HMelOT 
ropaaoaraasayio HanpaBJreHHOCTb. PaaJIHqalOT apamarensaae, CKJIa.n:
xooopasoaareasaue H CABHrOBble TaHreHUHaJIbHbIe . ABH:>KeHHSf 
(pHC. 91) .. Bptuuaressnue ABH:>KeHHSI npOSlBJlSlIOTCSI aa rpaaaue 4>H3H
qeCKH pasaoponnux reocrpep 3eMJIH:' HApa H "MaaTHH, MaHTHH H sea
HpH KOpbI.· OHH CBHaaHbI C c.PlJIaMHBpam.eHHH -3eMJIH (orciona H HX 
aaaaanas). OOJIaAaH paaHblMH KOJIHqeCTBOM ABH:>KeHHSI H MOMeHTOM 
HHepUHH, OOOJIOqKH aeMJIH' npa spameana CMemalOTCH OTHOCHTeJIbHO 
Apyr npyra ,(pHC. 91,a). Coaepureano HHble npasaasr BblablBalOT 
c1OlaoKoo6pasoBaTeAbHble 08u:JICeHUJl, senymae K CMHTHIO CJIOeB oca-' 

a} 

BAOJIb paaJIOMOB OKeaHHqeCKOH H KotltJlHeHTaJIbHOH xopu anorna 
BAOJIb rpaaun BoaAhIMalOm.HXCH ·HJIH norpyscaioumxca OJIOKOB aeMilOH 
xopu H Bblpa:>KaIOTCH. B ropHaOHTaJIbHOM nepexeureaaa. 

COBeTCKHMH yqeHbIMH paapatioraa pHA HOBhIX -KJIad:H¢HKaUHH 
TeKTOHWqeCKHJr ABH:>KeHHH. CpeAH HFiX ocotioro BHHMaHHH .aaCJIy:>KH
BalOT KJlaCCU¢HKaUHH B. E. XaHHa H B. B. Benoycosa 1. 

B. E. XaHH (1973) no HanpaBJIeHHOCTH BblAeJUleT cutuecreenno 
eepruxanonue H cutuecreesno eopusonrasonue TeKTOHHqeCKHe ABH
:>KeHHH. 11 re H npyrae MoryT OhITb nOBepxHOcTHblMU (noKpoBHhIMH), 
aarparaaaiomaxa caxsre sepxaae CJIOH geMHOH KOphI, KOpOBblMU, 
pacnpocrpaamomaxaca aa BCIO sexayio xopy, H zAy6uHHbl.MU, OXBa· 
ThIBalOm.H"MH BepxHlO1O MaHtHIO 3eMJIH. B aaBHCHMOCTH "01' xapaxrepa 
Ae¢opMaUHH cpeaa yxasaaaax THnOB TeKTOHHqeCKHX' ABH:>KeHHH' BhI
AeJIeHhI ABH}I{eHHSI cxnaowiroeo, 6AOKOBOZO H e.uuioeoeo xapaxrepa. 

B. B. Benoycos (1975)\ TeKTOHHQeCKHe ABH-:>KeHHH AeJIHT na BHyT
pusopoeue H otnuexopoeue. Ilepasre pacnpocrpaasrorca aa OTAeJIb
asre yqaCTKH aeMHOH xopu, aropsre - aa seaayro xopy B ueJIOM. 
Bayrpnxopoaue ABH)KeHHH nOApaaAeJISIIOTCSI na CIGAaOllaTble H "pas

puenue, OOm.eKOPOBbie"- aa ...KOAeOaTelUJHble H paspuenue. , 
KaK I10KaahIBaeT aayseaae reOJIOrHqeCKOrO cTpo.eHHSI aeMHoH xopu, 

TeKTOHHqeCKH_e )J.BH:>KeHHH AeepopMHpOBaJIH ee CJIOH na acex npOTSI:>Ke
HHH ee cyutecraoaaaas, COaAaBaJIH pasnoro pona TeKTOHHqeCKHe 
crpyxrypu. Bonpocaua HayqeilHSI TeKTOHHqeCKHX ABH:>KeHHH aeMHoii 
KOpbI B reOJIOrHqeCKOM npOmJIOMaaHHMaeTcSI sayxa zeOTeKTOHUKa. 
Honeiiunre H coapexeansre TeKTOHHqeCKHe ABH:>KeHHH asysaer HeOTeK

TOHUKa. 
JJ.BH:>KeHHH aeMHoH KOphI oOyCJIOBJIHBalOT MarMaTHaM, ByJIKaHHaM, 

arpaior cyuiecraeaayto POJIb B npoueccax pynooopaaoaaaas. Hsxe
HHIOT peJIbeep 3eMJIH, coanaior ropu H OKeaHHqeCKHe BnaAHHbI. 

KOJle6aTeJlbHble JJ.BII:>KeHHSI aeMHoii, Kopbi. 31'0 HaH60JIee pacnpo
crpaaeaaae TeKTOHHqeCK,He ABH:>KeHHSI. I1x MO:>KHO. aaper-acrpaposare 
npaKTHqeCKH B JIIOOOH TOqKe aeMHOH' nosepxaocra. Pastieraacs no 
Te,lIy 3eMJIH" BOJIHaMH, OHH' B OAHHX .MeCTax BhIabIBalOT DOAHSITHe. 
B ApyrHx - onycxanae nOBepXHOCTH. nOAHHTHH,· oXBaThIBaIOI.u"He -npa
Ope:>KHhIe qaCTH cyunr H xopcxoro AHa, npHBOAHT K CMem.eHHIO oepe
rOBO" JIHHHH B CTOpOHy MOpH, Mope. orcrynaer, MeJIKOBOAHaH sacrs . 
MopCKoro AHa CTaHOBHTCH _cyureH. OTcTynJIeHHe _MopH,Bblal3aHHOe 
nOAHSITHeM aeMHOHKOpbl, DOJIyqHJIO Ha3BaHHe peepeccuu MOpJl. Ilpa 
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Gfl non .ypoaeas xops. B pesy.nsrare non sony HalJaJIH YXO,ll.HTh caaa
ropaue nJIfI)KH, MOpe CTaJIO aacrynars na xypopr, BCTaJI sonpoc 
o TOM, KaK npenornparari, Oe,ll.CTBHe. B1941-1943. rr. na nooepescse 
K.aJIHepopHHH (CiliA) oblJIa nocrpoeaa aoeaao-xopcxaa aepqis, B aa
cromuee .apexa oOJlee nOJIOBHHbI reppnropna CY,ll.ocTpOHTeJIhHOro 

nponaaoncrna HaXO,ll.HTCfI HH)Ke ypOBHfI MOpfl, H TOJIhKO. ,lI.aMOa cna
caer Bepeph OT nensoro aaTOnJIeHHfI. 

. Bo H B. ,lI.O· H'. 3. aa oepery HeanOJIHTaHCKoro aaJIHBa B 11ram- H 

OblJI nocrpoen xpaM Cepanaca, Or sroro xpaxa COXpaHHJIHCh ,lI.O Rd
lllHX ,lI.HeH IIOJI H HeCKOJIhKO 

KOJIOHH (pHC. 92). Ha npors
)KeHHH IIOlJTH 20 BeKOB IIOJJ 

xpaaa .H KOJIOHHhI neonuo
KpaTHO norpyxcanaci, B xope 

- If BblXO,ll.HJIH as-non BO)J.bI. 
-. ,l],BH:>KeHHfI nOBepXHOCTH B 

paHOHe xpaMa HalJaJIH,perH

CTpHpOBaThCfI C 79. r. H. 3. 
C 1836 IIO 1878 r. OTMeTK3 

IIOJIa nOHHaHJIaCh na 65 -:JIl. 
B 1913 r. nOHH:>KeIHfe yBeJIH

lJHJIOCh aa 153 CM, a f3 1933-

aa 205 CM.' B 1954 r. KOJIOH:

HbI OblJIH aaTOnJIeHhI ysce na 
250 CM (f. IT. fOpIlIKOB).

\. 
B nOCJIe,ll.HHe ronsr OCTaTKIf 

xpaxa BMeCTe C noaepx
HOCThlO BHOBh IIO,ll.HHMaIOTCfI. 

C 1953 no 1970 r. sees ysa
CTOK nonaanca aa 85,7 CM.· 

Cpe~HfIfi CKOpOCTh nO,ll.HHTHV 

5 CM / ron (p HC. 93). 11CCJI£

,lI.OBaTeJIH ClJHTalOT, lJTO nOJJ

HfiTHfi H norpyacenus OCTal

KOB xpaxa csasaau C ByJIKa

HHlJeCKOH ;!I.e51TeJIhHOCTbIO H 

MoryT CJIy:>KHTb npensecrua
KOM ByJIKaHHlJeCKHX aaaep

PHC. 92. PYHHbl xpaxa Cepanaca. Ha KOJIOH :>KeHHH B ,lI.aHHOM pas
nax OTQeTJIHBO BHAHbl CJIeAbl pa3pYllIeHHII, OHe. 
OCTaBJIeHHble MOpCKHMH MOJIJIIOCKaMH KaMHe· COBpeMeHHble KOJIeOa

.:rO'IlJ,aMH rensnae ,lI.BH:>KeHHfI peru

CTpHpyIOTC51 reonesauecxaxx 
rrpatiopaxa, MHOrOlJHCJIeHHHhIe H3MepeHHfI BblCOT IIOBepXHOCTH 

KOHTHHeHTOB nan ypoanex MOpfi nOKaaaJIH, lJTO oAHH YlJaCTKlI 

CYIliH 13 HaCT051ru:ee apexs HCIIblTblBalOT IIO,ll.H51THe, npyrae - norpy

}KeHHe. Bsnne CTaHOB51TC51 OTMeTKH OCTpOBOB Cesepaoro Jlenonaroro 
oxeaaa (ilirmuoepreH, HOBa51 3eMJIfI). Hcnsmrsaior nO,ll.H5ITH51 Tpea
JIaH,lI.H51, I1CJIaH,lI.H51, CKaH,lI.HHaBHfI, lO}K.Hafi AJIfiCKa, cesepmse oepera 
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BeJIHKHX Osep 13 AMepHKe H MHorHe ztpyrae paHOHbI. CKOpOCTh aos
,lI.blMaHH51 noaepxnocra OT ,lI.OJIeH MHJIJJHMeTpa ,lI.O nepaux caHTHMeTpO& 
B . ron, B eBponeHCKOHlJaCTH CCCP -nonaaras OTMelJeHbI B,lI.OJIh aa
nanaux rpaaau (OT 3CTOHHH H ,11.0 3ana.u.HoH Y-KpaHHhI). Ilo.noca 
IIO.u.HSlTHH OXBaTblBaeT Cpenaepyccxyio aoaauureaaocrs, )],OHoacc K 

BOCTOlJHhle paROHbI, BIIJIOTh ,lI.O cesepasrx oeperOB K.acIIH51. . 
Ilorpyxceaae nOBepxHOCTH saperacrpapoaano 13 HH,lI.epJIaH,lI.aX, aa 

IO>KHOM oepery AHI'JIHH, B KaJIHepopHHH, ~ ueHTpaJJhHOH lJaCTH Cesep
HOH AMepHKH, Ilepy, ABCTpaJIHH H npyrax paaoaax, Ha repparopaa 
CCC:P onycxaerca aeMHafi noaepxaocrs 
13 paaone MOCKBbI, TaMOOBCKOH oOJIa

CTH, Asoso-Kyoaacxoa H TBepCKOH ana
.u.HH, YlJaCTKH oep~ra LIepHoro .MOp51. . * 

MeTO,ll,bI H3YIJeHHH KOJle6aTeJlbHblx' ~ 
tj' 2

,lI.BH)KeHHH. I1ayQeHHe KOJIeOaTeJIhHhIX I::
 
,lI.BH>K-eHHH/ ocyru:eCTBJIfleTCfI HCTOpHlJe


~ ·Of..140p~ ,CKHMH, reO,ll.eaHlJeCKHMH, reOMopepOJIOfH .. ~-

lJeCKHMH H reOJIOrHlJeCKHMH MeTO,ll.aMJI. • '>:l -2 :. =
HCTopUt.teCKUU MeTOaOCHOBaH aa 00

-~ CJIe.u.oBaHlUl HCTopHlJeCKHX naM51THHKOB,
 

IIO.u.Ol)HblX xpaxy Cepanaca, asyseanu -61----=----= -=
apXeOJIOrHlJeCKHX . HaxO,ll.oK, cpaBHeHlill
 

crapsrx H HOBblX JioKyMeHToB (reorpa
 200 0 200 600 1000 1400 .1800 1000 
epHlJeCKHX xapr H np.). OOHapy>KeHHe roiJbl
 
aa MOpCKOM nae npesaax nOceJIeHHH JlIO


PHC. 93. Kpaaaa; rroxaauaato.u.eH cBH.u.eTeJIhCTByeT 0 norpyaceaaa sex
lIlall H3MeHeHHe BDlCOTbl OCHOBa~ 

HOH xopu aa ,lI.aHHOM YlJaCTKe. Ha reo HHlI xpaxa Cepanaca OTHOCR

rparpasecxax xaprax Bapeauesa MOP" TeJIbHO ypOBHlI MOpll (no
 

,11.0 uaxana XIX B. noayocrpoa K.aHHH A. A. HHKOHOBY, 1974)
 
OOOaHalJeH KaK OCTpOB. 3TO nonraepzc

,lI.aeTH «ATJIaC POCCHHCKHH» (1745).
 
CJIe,ll.OBaTeJIhHO, 130 BTOPOH nOJIOBHHe XVIII CTOJIeTHfi npoHaOIlIJIO non

aarae, npaaenmee K n051BJIeHHIO nepenreaxa, coenamrsmero OCTpOB
 

C KOHTHHeHTOM.· Heonposepaoocux ,lI.OKaaaTeJIhCTBOM onyCKaHH51 sex

HOH nosepxaocra CJIy>KHT a.aTOnJIeHHbIH 13 I1pJIaH,lI.CKOM Mope. (OJIH3
 

Jlauxourapa) JIec. ' .
 
Feooeeusecxua MeTOa OCHOBaH aa nOBTopHOM HHBeJIHpOBaHHH
 

xepea Ka)K.u.bIe 7-8 JIeT. ITOJIYlJeHHhle IIpH HHBeJIHpOBaHHH nanaue
 
cpaBHHBalOT C IIpe,ll.llIecTBYIOru:HMH H no HHM CY,ll.f1T 00 H3MeHeHim
 

nOJIO:>KeHH51 nonepxaocra CYIliH. I'eO,ll.e3HlJeCKHH xeron IIoaBoJr5IeT
 

yCTaHoBHTh KOJIHlJeCTBeHHbIH pesynsrar ,lI.BH>KeHHH, B TOM. lJHCJIe H
 

osens cnatiux. TaK, OJIarO,ll.ap51 3TOMy Mero,ll.y yCTaHOBJIeHO, tITD


r. KypCK nonuaxaerca CO CKOpOCTblO 3,6 uulro»; BOpOHe>K 

7 MM/rO,ll., Aaoao-Kytiaacxaa BIIaJi,BHa norpyxcaerca co CKOpOCTbIO 

3-5 MM/rO,ll. H T. ,lI.. 
feoMoPcP0Jl.02UtteCKuU MeTOa JIe>KHT 13 OCHOBe H3YlJeHH51 HOBeHIlIHX 

TeKTOHHlJeCKHX ,lI.BH>KeHHH. ITo epopMaM pensetpa 3eMHOH nOBepXHOCTH 

H H3MeHeHHlO HX nsrcoruoro nOJIOJKeHHfI CY,ll.51T 0 xapaxrepe ,lI.BH>Ke

HHH 3eMHOH xopu. fOPbI C MOpCKHMH OTJIO>KeHHflMH na sepuiaaax 

25:i . 



------

,
 
~OBOPHT 0 ~~HTe~bHMX nO~HHTHHX OO~blliHX yqaCTKOB 3eMHOU KOpM,
 
r~yCioKoao~HMe Bna~HHM CBH~eTe~bCTBYIOT 00 OTpHuaTe~bHMX ~BH

JKeHHSlX. LJ.O~HHM pex, ooaapysceaaae aa nne Bapeaueaa H OXOTC~OrO
 
MopeA, nO~BO.n.HOe npO.n.O~JKeHHe pexa KOHro (Saap), YCTaHOB~eHHOe
 
-aa nne AT~aHTHqeCKOrO oxeana y Aq,pHKaHCKOro. nooepeacsa, - He

Mb!e CBH.n.eTe~H onycxaaas xopcxoro naa, 

Ha oeperax Hopaeraa HaMHOTO auure ypOBHH MOpH 06Hapy>KeHM'
 
~opCKHe reppacsr, C~e.n.OBaTe~bHO, B 3T~M paaone npOHCXO~H~O non

HHTHe 3~MH<;>H KOpM. 0 no.n.HHTHHX B r~y6HHe KOHTHHeHTOB paCCKa3M

BaIOT peuaue reppacsr. LJ.~.sI yCTaHoB.iIeHHSI xapaxrepa Ko~eoaTe~bHMX
 
.~BH>KeHHH HcnO~b3YIOT BO~HonpH60HHMe HHlliH, 6eperOBble aana,
 
xopaaaoaae pHq,M, YCTbH pex H ztpyrae reoaoprpoaorasecxae
 
.q,J>PMM.· _ ' ..
 

reonoeuuecxue M.eTOObL npHMeH-SIIOTCH .n.~H H3yqeHHH JIOBeHlliHX .H
 
...u.peBHHX TeKTOHHqeCKHX ~BH>KeHHA. K HHM O,'fHOCHTCH_ crpararparpa

lIeCKHH MeTO.n., MeTO.n. conOCTaB~eHHH MOIUHOCTeH, q,aUHaJ;lb1l0-na~eo


Teorpa<lniqeCKHH aHa~H3, aHa~H3M nocnenoaarensaocra H~I.TI~aCTOBa

HHSI, nepepusoa n aecor~acHA.
 

CTpaTUepar/JUtteCICUU MeTOO paspadoraa A. n. KapoHHcKHII H 
anepaae npaaeaea HM .n..iIH H3yqeHHH Ko~e6aTe~bHMX .n.BH>KeHHH Pyc-.
 
'CKoA nnarrpopxu. B ocaose xerona ~e.>KHTConOCTaB~eHHe q,aUHH.
 
"CMeHa, B reonoruuecxox paapese MOpCKHX <t>auIDi: KOHTHH.eHTa~bHMMH
 
·~BH.n.eTe.iIbCTBYeT 0 no.n.HHTHH yxacsaa, KOHTHHeHTa~bHMXMOpC.KHMH ...::...
 
o norpyaceaaa. Pa3HoBH.n.HOCTbIO crpararparpaxecxoro xerona HB~HeT

'CH ananus nOCAeOOBaTeA/)nOCTU nannactoeanuu. AHa~H3HpYH ~HTO~O

TH'IeCKHij COCTaBoc~.n.KOB, onpenenmor TeKTOHHqeCKH~ pe.>KHM .n.Ha
 
aonaoro 6acceHHa, B KOTOpOM npOHCXO~HJlO ocanxoaaxonaeaae.
 
'Tpaacrpeccaaaoe aaneraaae ocano-nrux nopon (CMeHa ssepx no paa

pe3YMe~KOBO,l(HbIX OT~O>KenHH 60~ee r~y60KOBO.n.HMMH) rOBopHT 06
 
:yr~y6~eHHH MopcKoro AHa, otiparaaa nocaenosarensaocn, Han~aCTO·
 
:B8HHSI - 0 perpeccasecx aaneraaaa H 06Me~eHHit: MOpH.
 

ITo.n.HHTHe MopcKoro .n.Ha MO>KeT sasepunrrcs 'BMXO.n.OM aaxonnea- _ 
asix oca.n.KoB aa ..)l.HeBHyIO nOBepJS:HOCTb. ITPH HOBOM norpyzceaaa 

)'qaCTK.a MopcKHe ocanxa oy.n.yt ~O.>KHTbCSI na pa3MMTYIO nOBepXHOCTb 
.B 3TOM cnyxae H3 paspesa BMna.n.aIOT ornensaue C~OH, napyuraercs 
HeqpepMBHOCTb ocansoaaxonaenas H B03paCTHaH nocaenoaarensnocrs 

-"OT~O.>KeHHH.	 TaKHe aapyureaaa YCTaHaB~HBaIOTcH C nOMOrn;bIO asanu
.sa nepepueoe H necoenacuu. ITo caenax pa3MMBa B ropaux nopozrax 
H OTCYTCTB.HIO B reO~OrHqeCKOM paspeae ornensaux crpararparpase
oCKHX' nonpasneaeaaa Cy.n.HT 0 Ha~HqHH KOHTHHeHTa~bHoro nepepsma 
.a crparuepadiuxecxoeo neCOeAaCUJl Ii ocanxoaaxorrneaaa, _. 

CKOPOcTb H .n.~HTe~bHOCTb TeKTOHHqeCKHX ~BH:>KeHHH YCTaHaB~H

'BaIOT C nOMOIUbIO' r/J(ll{Ua/lbnO-naAeoeeoepar/JU4;eClCoeo ananusa H ana
.nusa MOl4nOCTeu. ITepBMH onpeneaaer aanpasaeaaocrs H CKOpOCTb 
'TeKTOHHqecKHX .n.BH.>KeHHH no.-$opMaM penserpa 3eMHoH nosepxaocra, 
:YC~OBHHM ocansoaaxonneaaa, ~HTO~OfHqeCKOMY cocrasy ocanxos. 

I'; 

°TaK, aanauae B reO~OrHqeCKOM paspeae MOHOTOHHbIX, nerporparpnge
'CKH pasaooopaaasrx Tb~IU ropaux nopozt n03BO~SleT cneaars BhIBO.n. 
.'0 caaeoaupasceaaux ~BH.>KeHHHX 3eMHoH KOpM. LIacTaH CMeHa ocaa

~4 

/ 

KOB CBH.n.eTeJIbCTBY~T 0 .BbICOKOA aKTHBHOCTH TeKTOHHqeCKHX .n.BH·~ 

JKeHliA. 
ITo MOIUHOcTH.oca.n.KoB Cy.n.H~ 0 .n.~HTenbHOCTH npoueCCOB.oca.n.KO

HaKon~eHHH. BO~blliOH Morn;HOCTH Me~KoBo.n.HMe MopcKHe OT~OJKeHHH; 

rOBopHT.O TOM, qTO aaxonneaae ocanxos npOHCXO~H~O .n.~HTe~bHoe

BpeMSI npa HeH3MeHHOH r~y6HHe xopcxoro naa. A 3TO MOJKeT 6MTb- -' 
B TOM cnynae, eS~H norpyxceaae naa MopCKoro. 6aceeHHa KOMneHCH- . 
pyercs aaxortneaaea ocanxos H, cneztoaarensao, CKOpOCTb ocanxona
Kon~eHHH COOTBeTcTByeT CKOpOCTH nporaoaaas 3eMHOH KOpM.· 

BpeMR (n e p u oit, s n o x a}:

Xapa)(mep
 
aca/iKan
 IOpa	 MenI
 

.
 II I 12 I I J I s, I K2 .Omcymcm8ylOm 
KOHmuHeHmanbHble .. r>: -. f\ ~eHh MapJl
 

/IaaYffHble, npufipe}/(HblC
 V \JUreonoeusecsoe . bpeHII •
 
Mel/Ilo800HbiCc
 ruVV'
 .. . 

U .>(tiyoOKo61,ilHblB 

(lIIjIJUHU

oacceulfa
 

PHC. 94. fpacj>HK 'BepTHKilnbHI:lX Kone6aTeJlbHI:lX .nBH}KeHHA repparopaa "Do,ll;
MOCKOBbSl B ltlpCKO!ol H MenOBOM nepaoaax 

I 
r 

, ITo pesynsrarax aHa~H30B ocanosaux T6~IU CTpOflTCH naneoee
oepadiusecxuespueue. LJ.~H COCTaB~eHHH rparpaxa nO~b3YIOTCflcTpa
THrpaq,H'IeCKHM paspeaox H~H CTpaTHrpaq,HIJeCKOH KO~OHKOH, aa 
KOTOphIX B npHHflTOM xacurratie noxasaaa nocnenoaarensaocrs Ha-. 
naacroaaaas ocanxos. Ha rpatpaxe vno ropH30HTaJIH 'B reOXpOHOJlO- .
rHqeCKOH noc~e.n.oBaTe~bHocTH HaHOCHT ~pHHHTMe B KO~OHKe (pa3
pese) B03p~cTHMe-nonpasneneaaa. ITo. BepTHKa~H YKa.3bIBaIOTi ycno
BHH 06pa30BaHHH ocanxos (KOHTHHeHTa~bHMe, MopcKHe H T. n.) .Ha 
OCHOBe .aaanasa ~HTO~OrHqeCKOrO COCTaBa YCTaHaB~HBaIOT <t>aUHH If; 
MeCTO HX na rpadnrxe. Ha pHC. 94· ITOKa3aH rparpax K()JIe6aTe~bHbIX 
.n.BH.>KeHHA repparopnn ITO.n.MOCKOBbH B IOpCKOM H Me~OBO.M nepaonax, 
Ha rparpaxe naaeoreorpatpasecxaa xpasaa urecn, pa3 onycxaerc» 
HH.>Ke ypOBHH MOpH H CTO~bKO JKe nepecexaer ero B 06paTHoM aa
npaeaeaaa, T. e. meers rpaacrpeccajl H meers perpeccaa HCnMTaJF 
.n.aHHhIH yqaCTOK 3eMHOH xopu B IOpCKoe Hi xenosoe BpeMH. 

C~e.n.OBaTe~bHO, TeKTOHHqeCKHe .n.BH.>KeHH5I SlB~HIOTCfl O.n.HHM H3:
 
onpe~e~HIOIUHX <t>aKTopOB, KOH.TPO~HpYIOrn;HX XO.n. reonorasecxax npo

.ueCCOB. OHH B~HHIOT aa YC~OBHH ocanxoaaxonaeaas, B TOM qHC~~ H' 

aa pasxemeaae nonesaux HCKonaeMMX, H3MeHHIOT reoaorasecxoe 
crpoeaae seMHOH KOphI, aa ITOBepXHOCTH 3eM~H C03.n.aIOT nO~OJKlfTe,/Ib
asre H OTpHuaTeJIbHMe '<t>OPMM penserpa, Jf3MeHHIOT OIJepTaHHH cyuta 
H MOpH. . 
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BbICTpbIe, lIaCTO snesanaue COTpHceHHH aeMHOH KOpbI, BbIaBaHHbIe 
;paaJIHlIHOrO poha eCTeCTBeHHbIMHnpHlIHHaMH, HaabIBalOTCH senne
TpJlCeHUJlMU. Oeaosnaa npasaaa aeMJIeTpHCeHHH - paapsnxa- BHyT
peHHHX HanpHLKeHHH 3eMJIH. OpOHBJIHIOTCH aeMJIeTpHCeHHH rJIaBHbIM 
'06paaOM B aonax aKT-HBHbIX )l.BHLKeHHH aeMHOH KOpbI. 3TH aOHbI na
.3hlBaIOTCH ceUCMutteCICUMu. (rpes, cencxoc - KOJIe6aHHe). B paanns
HbIX HanpaBJIeHHHX OHH onOHCbIBalOT aeMHOH urap H cosnanaror 

-C.MOJIO)l.bIMH CKJIa)l.lIaTbIMH 06JIaCTHMH, ByJIKaHHlIeC,KHMH nOHcaMH, 
'Cpe)I;HHHbIMH OKeaHHlIeCKHMH Xpe6TaM:H. OOllTH eLKe)l.HeBHO B 3THX 
,paHOHax npnoopa peracrpapyior )l.eCHTl<H H COTHH nonsexaux TOJIlI
KOB paaJIHlIHOH HHTe~CHBHOCTH. 4arn.e scero OHH. 6bIBalOT CJIa6bIMH, 
.nosra- He Orn.yTHMbIMH.)l.JIH lIeJIOBeKa, peace CHJIbHbIMH, paspyurareas
:HbIMH". OpH aeMJIeTpHCeHHHX paspyuraiorca ananas, non 06JIOMKaMH 
KOTOpbIX! m6HyT JIIO)l.H. 3a nOCJIe)l.HHe 100 JIeT 01' aeMJIeTpHCeHHH no
IH6JIO cauure 1 MJIH. lIeJIOBeK. OTaByKH' CH'JIbHlf-J aeMJIeTpHCeHHH 
aepenxo pacnpocrpaamorcs aa aaa-nrreasnue naomana, aaxsaruna
101' HeaKTHBHbIe. B ceHcMHlIecKoM OTHOlIIeHHH repparopna, Hanonro 
B naMHTH JIIO)l.eH OCTaJIOCb O)l.HO aa caxux HaBeCTHbIX B H<;TOpHH 
J1Hcca60HcKoe aexnerpsceaae, OHO npOHaOlIIJIO B npaa)l.HHlIHbIH 
)I;eHb - nepsoro HOH6pH 1755 r., xorna 'TOJInbI HapH)l.HO onerax JIIO)l.eH 
HanpaBJIHJIHCb B uepxoas, HeOLKH)l.aHHO nosaa B repone saxoneca
JIaCb, CTaJIH ourymarsca nonaexaue TOJIlIKH, nOCJIbIlIIaJIHCb rpoxoaae 
pacxarsr. I'opon aa rnaaax JIIO)l.eH CTaJI paspyurarsca, anaaas nanana 
onno aa npyrax. 01' TonHBlIIHXCH B noxax nesea HallaJICH noxcap, 
ropon aaBOJIOKJIO AbIMOM. 4aCTb JIIO)l.eH nornrina non 06JIOMKaMH 
AOMOB, OCTaBlIIHeCH B LKHBbIX, OXBaHeHHbIe yJKaCOM, HCKaJIH cnaceaas. 
MHome 6pOCHJIHCb K 6epery MOpH, aaaeacs HaHTH cnacenae aa KaMeH' 

'HOM npasane. 4epea 20.MHHyT TOJIlIOK nOBTOpHJICH H npauan BMeCTe 
c 06eayMeBlIIHMH 01" crpaxa JIIO)l.bMH pyXHyJI B Mope. Ha nooepezcse 
<CO CTpalIIHOH CHJIOH 06pyuIHJIaCb CTpeMHTeJIbHaH )l.Bau:aTHlIIEjCTHMeT
pOBaH BOJIHa, YHHlITOLKHBlIIaH H nOBpe)l.HBlIIaH B rasana cBbllIIe 300 cy
.)I.OB. Oaa yrJIy6HJIaCb aa cyury Jl:0 15 KM. B rexeaae HeCKOJIbKHX 
MHHyT Jlaccation npexparaa csoe cyutecrsoaanae. Tlocae aeMJIeTpR
ceHHH 6bIJIO 06HapyLKeHo, sro HeAaJIeKO 01' ropona npOHaOlIIJIO non
HHTHe CYlIIH, B' raaana aa-nozn BO)l.bl nO)l.HHJIaCb CKaJIa, HaMeHHJIOCb 
oaepraaae n06epewbH. Jlaccatioucxoe sexnerpaceaae OXBaTHJIO non
Eaponu, OHO OTMellaJIOCb na nnomaaa 2,5 M.IIH: KM2

• 

npHlfHHbI H KJIaCcHcjJHKaU.HSI aeMJItTpSlceHHH. OO)l.aBJIHlOmee 90JIb
lIIHHCTBO .aeMJIeTpHCeHHH HMeeT TeKTOHijlleCKYIO npapony H CBHaaHO 
C paspsnxof HanpHLKeHHH, nepHO)l.HlIeCKH HaKanJlIIBalOrn.HXCH B aex
HOH xope H sepxaea MaHTHH. MeHblIIaH sacre aeMJieTpHCeHHH 06
yCJIOBJIeHa ByJIKaHHlIecKoH )l.eHTeJIbHOCTblO H HaaeMHhIMH H no.asex
HbIMH 06J;1aJIaMH. 00 npHlIHHaM, BbIablBalOrn.HM aeMJIeTpHCeHHH, OHH 
)I;eJIHTcH:ha TeKTOHHlIeCKHe, ByJIKaHHlIecKHe H neaynauaoaaue, HJIH 
06BaJIbHbIe. 
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J(eHyaal{UOHHble seMAeTpJlCeHUJI, npOHCXO)l.HT B paaoaax HHTeH
caaaoro BblBeTpHBaHHH ropnux .nopon H 06paaoBaHHH xapcra, B M~C
Tax pacnpocrpaaeaas JIerKO pacrsopaaux rHnCOBblX; COJIeBhIX H xap
60Hl!THbl?C nop~)I. BOaHHl'alOT aHallHTeJIbHhIX paaxepon K~pc'rOBhIe no
JIOCTH II nemepu. HHOr)l.aHaBHCalOw.aH ~,n HHMH KpOBJIH He BhI)l.ep
LKHB~eT narpysxa BbllIIeJIeLKamHX. nopon H. 06pylIIHBaeTCH. TaKoji 
nO)l.3eMHhIH 06BaJI ornaerca na nOBepxHOCTH ceikMHIIecKHM TOJIIIKOM.. 
O)l.HO as HaH'60JIee CHJIbHblX neaynauaoaaux aeM.JIerp.sICeHHH Ha6JIIO
)l.aJIOCb B XapbKQBCKOH 06JIaCTH' B 1915 r. OHO BhlaBaJIO B Xapsxose 
corpsceaae nOIIBhI H a)l.aHHH. Ha )l.OJIIO )l.eHy)l.aU:HoHHblX aeMJIeTpHCe7 
HHHnpuXO)l.HTCH OKOJIO 1% scex HaBeCTHbIX aeMJIeTpHceHHH. 

BYAKaHUlf.eClCUe sexnerpxcenus npennrecrayior HJIH conpcaoacaaror 
lt3BepLKeHHH ByJIKaHOB~ Iloasexaae TOJIlIKH CBHaaHhI C npeononeriaex 
conpOTHI3JIeH'HH sasynopasaromax LKep.iIo ByJIKaHa aaCTblBIlIHX JI~lB H 
06ptlaOBaHUeM onepmomax KaH8~1 I p~lHHH. ByJIKaHHIIeCKHe aeMJIeTpH
ceana 6bIBalOT )l.OBOJIbHO 3HaIIflTeJIbHhIMH, HO HMelOT JIOK8JIbHOe pac-. 
npocrpaneaae: orpaHHlIHBalOTCH 06JIaCThlC, npaaeraiomea K ,neHcTBy
iomexy ByJIKaH;'. OHH aepenxo CJIym:aT npenynpexneaaex 6 npH6JI.H
LKalOrn.eMcH HaBepLKeHHH ByJIKaHa. B 196:4 r., aanpaxep, 6hIJIO npez
CKaaaHO HaBepLKeHHe ByJIKaHa Illesenys. . 

TelCTOHUtteCKue • s8MAeTpJlCeHUJI. -~rpoaHhIe II. paapYlIIHTeJIbHbI~' 
HIiJIeHHH' npaponu. Ha HHX npHXO)l.HTCSI 95%. scex aeMJIe'ft>SlceHHl1. 
OHH npOHCXO)l.HT nOBCe)l.HeBHO TO B O)l.HOM, TO. B npyrox paaone sex
aoro mapa, oT.iIHlIalOTcH npyr 01' npyra rJIy6HHoH osara, HHTejlCHIiI

.HOCTblO,. KOJIHlIeCTBOM lUd)l.eJIHeMOH-3QeprHH. COrJIaCHO cOBpeMeHHwM 
npe)l.CTaBJIeHHHM TeKTOHHlIeCKHe aeMJIeTpHCeHH~----- CJIe.ll.{:TBHe 6JIol\o-
BbiX H r JIbl60BbIX )l.BHLKeHHH, sarparaaaioumx paaJIHIIHWe rJIy6HH(,J 
3eMHoH KOPbI Hl}epxHIOIO MaHTmo:-. .ll.BH:>KeHHH CBHaaHhI C BepTHKaJIi,
HblMH H ropH30HTaJIbHt>IMR nepexemeaaaxa xpynaax : JIHToccjJepHJ;>IX 
6JIOKOB HJIH He60JIblIIHX· yxacrxoa aeMHoH xopu, Fpaaaaosaoe pas
pusaoe aapyureaae rJIbl60BOro xapaxrepa npOH30lIIJIO B 1923 r. y 6.e
peroa 51noHHH: B ~JIHBe CarMH aa yxacrxe nJIorn.a,nblO B 150 KM2 

O)l.HaIIaCTb )l.Ha nO)l.HHnaCb Ha BbICOTY 200--250 M, a .lI.pyraH norpy- • 
aHJIaCb na TJIy6HHy 150-200 M. Bucrpoe H pesxoe nepeaemeaae 
nopon BhI3BaJI6KaTacTpocjJHlIecKoe 3eMJIeTpHCeHHe,. sourenuree B HC~ 

TOpRIO non HaaBaHHeM TOKHHc'Koro.· 3eMJIeTpHCell:Re conpOBOLK.lI.aJIOCb 
60JIblIIa,MH paspyureaxaxa H lIeJI03etU~cKHMH LKepTBaMH. Ilon 06JIOM- . 
KaMH 3)1.aHlHi nOrH6JIOCBhIuie 140 ThiC. qeJIOBeK. 

, Bucoxas aKTHBHOCTb )l.BJ{LKeHHH, conpoaoacaaiomaaca ' ropason
TaJIl>HhIMH nepeaemeaaaxaxpynaax 6JIOKOB nopoa, )l.JIHTe.lblroe ape
MH Ha6JIIO)l.aeTCH B)l.OJIb raraarcxoro paaaoxa Caa-Aanpeac B CIlIA. 
HpoTHLKeHHocTb paanoxa B necxonsxo ThiCHlI KHJIOMeTpoB. OH co
CTOaT aa CHCTe.MbI rJIy60KHx TpeIJ,\HH, oopasyiomax aOHY lIIHpHHOH OT 
3 )1.0 100 KM;H 600Iee. .ll.BHLKeHHH no pa3JIOMy OpOHCXO)l.HT nOCrOHH"O. 
06 3TOM. CBH)l.eTeJIbCTBYIOT noaropmoutaeca eLKerO)l.HOMHOrOIIHCJIeH
HbIe CJIa6ble- nOJ(3eMHbIe TOJIlIKH. 00 .lI.aHHblM reo,ne3HIIeCKHX asuepe
HHIf, sananaaa IIaCTb pa3JI'OMa ezcerozmo cxemaercs aa 5 CM: Ilepno
)l.HlIeCKH B)l.OJIb pa3JIOMa npOHCXO)l.HT KaTaCTpO~HlIeCKHe 3eMJIeTpHCe
HHH, CBH3aHHbIe C 6blCTphiMfl nepeaemeaaaua OT,neJIbHhIX' YlIaCTKOB 

/ . . 
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aeMHQH KOphJ npOnDKeHHOCTblO B COTHH KHJIOMeTpOB. AMnJIHTy~a nepe
MeI1J,eHHH: AOCTHraeT HeCKOJIb-KHX MeTpOB. TaK, BO BpeMSI K8TaCTpO<pH-. 
secxoro aeMJIeTpSlCeHHR B r. CaH-.<I>paHUHcKO B 190~ r. CMeCTHJICSI H8 
4-7 M orpoxaaa 6JIOK aeMHoH xopsr, ):(BHJKetlHSI OTMeqaJIHCb aa pac
CTOHHKH 450 KM._CaH-<I>paHU.HCKO, ·oKaac1BIlIHHcSI B 30He paaaoxa, 6blJI 
paapyurea. Ha rpaanoxe B pasaoe BpeMSI 6blJIO saperacrpapoaaao 
OKOJIO weCTH CHJIbHblX aeMJIeTpHCeHHH (pHC. 95). 

CTpeMHTeJIbHble nepexemeaas yqaCTKOB aeMHOH xopa HJI~ JIHTO-. 
c<l>epbl HCCJIe~OBaTeJIH06'bSlCHSIIOT KpaTKoBpeMeHHblMH paarpysxaxa 

,i\ 

PRC. 95. BHJl rJly6HHHoro pa3JIOMa Caa-Aaapeac e CaMOJIeTa:' 
AB - nHHHlI paanoxa, a - cxemeaaoe no pasnololy pycno peKH 

. I 
MeXaHHqeCKHX HanpSlJKeHHH, HaKanJIHBalOm;HXC,SI aa CTbIKaX 6JIOKOB. 
HaKOnJIeHHe HSnpSlJKeHHH, OqeBH~HO, CBSlaaHO C CHJIaMH TpeHIDI, cnep
JKHBalOm;HMH cuemeaae nopon OTHOCHTeJIbHO npyr npyra. Korna aa
rpysxa, uanpaaneaaaa aa CJKaTHe HJIH paCTSlJKeHHe ropaax nopon, • 
npeasnnaer npenen UpOtIHOCTH, npOHCXO~HT 6b1CTpOe CKaqK006paaHOe 
nepeaemeaae 6JIOKOB. BAOJIb OCHOBHOrO paaaoua, no KOTOpOMy 
npOHaOWJIH nepexemeaaa, nOHBJISIIOTCSI CHCTeMbI. rpemaa CKaJIblBaHHSI 
H oopaayiorca CeHCMHqeCKHe BOJIHbI. Paspuau H caeuteuaa fopaax 
nopon CKaablBalOTCSI aa nOBepXHOCTH aeMJIH no~aeMHblMH 'l'OJItIKaMH. 
4eM 60JIbWe HaKOnJIeHHOH 3HeprHH, TeM OHJIbHee aeMJIeTpSlCeHlle. Pa3
rpysxa HanpSliKeHHH MOJKeT npOHCXO~HTb nOCJIe OCHOBHoro nOJJ.3eM
uoro TOJItIKa erne ~JIHTeJIbHOe BpeMSI. OHa OTablBaeTCH ua nOBepXHO

eTH 3eMJIH CJIa6bIMH TOJI'IKaMH, HaablBaeMblMH adrreptuosanu (nOCJIe~ 
JJ.YlOmHMH TOJItIKaMH). TaK, nOCJIe Tamxearcxoro sescrerpaceaas 
1966 r. aa npOTSlJKeHHH nOCJIe,ll,YIOm;HX ~BYX JIeT npOH30WJIO enie (50
nee TblCSltIH cnatisrx nonaeaaux TOJItIKOB. 

Crpoeaae. CeiiCMH'I'ecKoro osara TeKTOHH'IeCKOrO 3eMJleTpSfceHHSI. 

06JIaCTb BHyTpH 3eMJIH, rne aaeaanao BbI,lI,eJISleTCSI IIoTeHu.HaJI&HaSi 
saeprna (pHC. 96), HaahIBaeTCSI CeUCMUlteCKUM OtlaZOM. UeHTp 06JIa
CTH Ha3b1BaIOT eunouenrpou H, aero npoexumo ua noaepxnocrs 
3eMJIH - snuuetctpou E. Paccroaaae MeJK,lI,y ranouearpox H SnHu.eBT
pOM - rJIy6HHa CeHCMHtIeCKOrO oxara. no rJIy6HHe CeHCMHqeCKoro. 
osara aeMJIeTpSlceHHq: nCJIHT na no
8epXHOCTHbLe - paCCTOHHUe OT 3nH
uenrpa ~o rnnonearpa no 10 KM, 
HOpMa.AbHbte - 10-75, npoMeoICyTOt.l
nue - 75-301, Z.Ay60KOtjJOKycHbte ~ 

300-700 KM. HOpMaJIbHbIe H IIOae!)X
HOCTHhI~ aeMJIeTpHCeHHH HMelOT M~

eTO BO acex CeHCMHqeCKH aKTHBHblX 
paaoaax H same npOHBJIHIOTCH aa
rJIy(5HHax no 200 KM. npOMe}K:YTOtI~ 
HbIe aaperHcTpHpoBaHbI- Ha. Flaanpe, . 
f'HH,l{yKywe, [HMaJIaHX,' ocrponax 
MaJIaikKOre Apxaneaara, IIIHpOIW 
pacnpocrpaneusr H rJIy(5oKo<l>oKycHbie 
aeMJIeTpSlCeHHJI. OHH npacyma OKpaH~ 
HaM Taxoro oxeaaa H' aexoropax 
~pyrHM paHoHaM.· Ha repparopaa 
CCCP OKOJIO' 82% ncex 3eMJIeTpH('e
HHH COCTaBJIHIOT 3eMJIeTpHCeHHH HOp
MaJIbHbIe H nosepxnocrnsre, 18%
npOMeJKyTOtIHbIe. . 

I'anouearp 3eMJIeTpHCeHHSI MOJKeT CMem;aTbCSI. TaK, npa Taw
KeHTCKOM 3eMJIeTpHCeHHH 1966 r. OR saauane pacnoaaranca aa MY
6H~e 8 KM, 38TeM nepeMeCTHJICH aaepx no rJIy6HHhI 3 KM. 

B03HHKalOm;I1e B MOMeHT pa3pH~KH HanpHJKeHltA CeHCMHtIecKHe 
BOJIHhI, nOCTeneHHO saryxas, pac.xo~~TCH OT STIHu.eHTpa aa paccros
HHH no HeCKOJIbKHX TblCHq KHJIOMeTpoB. CKOpOCTb HX 6b1BaeT aa
CTOJIbKO BeJIHKa, lJ-to HaH60JIee 6bIcTpble npO~OJIbHbIe BOJIHbI 38 
20 MIIH ~OCTHraIOT npoTHBOnOJIOJKHOH CTOpOHbI 3eMJIH. ):(aJIbHOCTb 
pacnpocrpaaenas BO MHorOM onpeneaaercs reOJIOFHtIeCKHM crpoeaaex 

.paaoaa. B cxaanxarrsx 06JIaCTHX.ceHCMHtIecKHe BOJIHbI saryxaior 3Ha
qHTeJIbHO 6b1CTpee, tIeM aa pasannax. Ilpa AIIIxa6a~CKOM 3eMJIeTpH
ceHUH 1948 r. ynapaxe BOJIHbI pacnpOCTpaHHJIHCb B CTOpOHy 3ana~Ho
CH6HpCKOH HH3MeHHOCTH na paccrosaae ~o 2500 KM. B eeponeacxon 
qaCTH CCCP neonaoxparno CKa3b1Ba:JIHCb 3eMJIeTpHCeHHH C 3nHu.eHT
pOM B Kapnarax, TaK, OT3BYKH xapnarcxoro 3eMJIeTpHCeHHH 1940 r. 
npOKaTHJIHCb no MOJI~aBHH, YKpaHHe H ~OCTHrJIH uearpa POCCHII. 
BOJIee OlUYTft:MbIM 6bIJIO Kapnarcxoe 3eMJIeTpHCeHHe 1977 r. Ero ceac
MHtIecKaH BOJIHa JJ.OKaTHJI8Cb ~o pH~a rOpO,ll,OB L{eHTpaJIbHOH POCCHH 

17· 289 

PHC. 96. BJIOK-,!{HarpaMMa CTpoeHHH
 
ceil:cMHQeCKOrO osara:
 

H - rHnoueHTp. E - 911HueHTp. EH ....
 
rnyllHHa osara SeMneTPlICeHHlI. I,. I" 1.
H30CeAcMbI, ml, mJ. rna - nocaeneaareas-

Hoe nOilOJKeHIIe BOilHQllorO ljl,oHTa 

. , 
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'~tf 
"j" (BopOHe)K, KypCK, Benropon, M~Ksa). B 3THX roponax Ol1J,ym.aJIHCb , II 

TOJI'IKH CHJIOH oxoao 3 6aJIJIOB. 
CeikMHlfeCKUeBOJIHhI no Mepe y.n.aJIeHHH OT ceiicMHqeCKOrO oxara 

TepHJ()T HHTeHcHBHoCTb. Y.MeHbwaeTcH Ii CeHCMHqeCK&H 3HeprHH. 3TH 
1l3ifeHeHHH aa CneUHaJIbHbIX CeHCMHqeCKHx xaprax noxaaaaaior U3D

,) AUHURMU, HJIH U30ceuCTaMU. Ka)K,l1aH' asoceacra cOeJI.HHHeT TOqKH 
C paBHoH nJlOTHOCTbIO nOTOKa ceiC¥HlleCKOH 3HeprHH (it. i2, i a aa 
pHC. 96). -Ha 6oJlbwOM YJI.8.JIeHHHOT CeACMHtIeCKOrO oxara OHH 6JIHaKH 
K OKpylKHoCTH, a B ~enQcpe,l1cTBeHHoA.6JIHaOCTH OT snauearpa HMelOT 
60JIeeHenp,5,lBHJIbHYIO 4>oPMy. BJIH1KaAwaH K snauearpy asocencra 

. OKOHTypHBaeT nsomans C JotaKcHMaiIbHoH nJIOTHOCTblO' ceHcMHlfecKoH 
saeprua  nxeacroceacroeu«; HJlH anuUreHTpaAbHylO, 06AaCT~. €l>opMa .~ 
ee 6.nH3Ka K OKpy:lKH6cTH HJIH 3JIJIHncy, "naomans 06JIaCTH ,l1eCHTKH,. 

.! a TOH'TblCHtIH KPa.n.eaTHblx KHJIOMeTpoB. 
,3nHueHTpaJJl)HaH 06JIaCTb Aw~a6aACKOrO aeu:~eTpHceHHH 1948 r. 

HMeJIa 4>opwy 3J1JIHnCa, sursayroro B,lI.OJIb -TpeIUHHbI, 06paaoBaBweHcH 
B aeMHou ~ope. TIpoTSl)KeHHOCTh 06JIaCTH 100 I[M, mspaaa 10 KH. 
Y Kapnarcxoro 3eMJIeTpHCeHHH 1940 r. nJIeHCTOCeHeTOBaH 06JIaCTh 
.MeJla ctIopMy spyra. TIo _BeJIHlfHHe nJIeHCTOCeHcToBhIX nJIol1J,aJI.ee
onpeneamor rJIy6HHY ceijcMHlfecKoro osara. )l.JIH sroro .ncnoasayercs 
ij>opJdyJIa H=7VS2~SS, rne H  rJIy6HHa olfara,S2:"- DJIol1J,a,lI.b 

. I (KM2) , orpaaaneauan aropoH' OT' snauenrpa usoceacres (i2), S3  . 
nJIOl1J,a,lI.·b, crpanaxeaaaarpersef asoceacroa i3• TaKHM MeTOJI.OM 6.hI- J.. r: 
JIa onpeneneaa rJIy6HHa CeACMHq~CKOI:(} oxara Awxa6a.ll.cKoro._(1948) 
H Kapnarcxoro (1940) aeMJIeTpHceHHH(y··nepnoro OHa pasaa 15

. 20 KM, Y aroporo  100 KM). MHOrHe ae'~JIeTpHCeHHH nOBTopHlOTCH 
npH6JIH3HT~JIbHO B O,B.HHX H rex )Ke' MeCTax xepes aepaaaue npoxe

. )KyTKH BpeMeHH. B paiioae r. Illexaxa na Kasxaae OMH nOBTOpHJlHCb 
B 1669, 1679, 1828, 1856, 1902, 1968 r., B Tautxeare  B 1868; 1886, 
1924, 1966 rr. ' 

/' I1HcIHTYTOM 4>H3HKH 3eMJlH AH CCCP COCUBJleHa .xapra-cxexa 
ceHcHHlfeCKOrQ  paHoHHpoBaHHH CCCP, na KOTOPPH K ceHc~HlfecKH 
onacasra paHoHaM 6hIJlH ·OTHeCe~U>l Kapnaru, KPbIM, Kasxaa H npyrae 

j 

paHoHbI (pac, 91). B Ka)KJI.OM as HHX aeMJleTpHCeHHH CBHaaHbI C npo
ueccaxa ropo06paaoBaHHH,' cOnpOBO)K.lI.alOl1J,HMCH nepeMel1J,eHHHMH 
6J10KOB aelifHOH xopu B,lI.OJlb cyl1J,eCTBOBaBwHx HJiH BHOBb oopasyio
mHXCH pa'aJIOMoB.. 

. MeTO.n.... H3YQeHHH 3eMJleTPHCeHHH. l1ayqeHHeM aeMJleTpHCeHHH sa
RHMaeTCH aayxa ceUCMOAOZUR. B ee aanaxa BXOJI.HT ..acecropoaaee 
HCCJIe.n.OBaHHe aeMJIeTpHCeHHH, BKJIlOqaH npHqffifbI,npOrHoa aeMJIeTpH:
ceRHH. I1cCJIe,l10BaHHHMH aaJlHMalOTCH cneuaansnue HaylfHo-HCCJIe.nO
BaTeJIbCKHe HHCTHTyTbI. OrpoMHyIO' patiory npOBOJI.HT CeHCMHqeCKHe 
CT3HUHH, paaopocaaaae no BceM . KOHTHHeHTaM MHpa.· TOJIbKO .H3 
T~.J2PHTOPHH CCCP HX csuure 100. CeflcMH~ecKHe CTaHUHH peracrpa
PYlOT 6JIHaKHe H' ,lI.aJIeKHe aeMJIeTpHceHHH. B HX sanasa BXO,lI.HT onpe
,lI.MeHHe 3nHu.eHTp~JIbHblX paccroaaaa (OT CeHCMHqeCKO~ CTaHUHH: JI.0· 
snauenrpa), KOOpJI.HHaT OTIW3 aeMJIeTpHCeHHH, ero 3HeprHH. CT.aHUHli 
paaxeuiarcrcs B,lI.aJlH OT nponssoncreeaasrx np~JI.npHHTIiH, )KeJIeaHblX 
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)topor, aBTOMarHCTpaJIeH, T. e: scex rex 06'beKTOB, xoropue MoryT 
Bb1'3BaTb nOMeXH npa perHCTpaJ.J.HHceHCMHlJeCKHX BOJIH. HH OJJ.HO 3eM
JIeTpaCeHHe He OCTaeTCH 6e3 BHHMaHHH yxeaux. 

KOJIe6aHHH nOlJBhI, Bhl3b1BaeMhle npOXOJKJJ.eHHeM nOBepXHOCTHhlX 
BOJIH, <l>HKCHpyIOTCH C nOMOIJ.J.blO oseas lJYBCTBHTeJIbHblX npaoopoa 
ceacuoepadioe (pHC. 98). nOlJBbI npOCJIyIIIHBalOTcH KpyrJIOcyTOlJHO, H 
eCJIH He 3alIHCbIBaeTCH 3eMJIeTpHCeHHe, TO peracrpapyercs CeHCMHlJe
CKHH IllyM. CeHCMOf'pa<l>hI yCTaHaBJIHBalO'I' B lIOJJ.BaJIbHhlXlIOMeIJ.J.eHHHX . 
CTaHJ.J.HH, HelIocpeJJ.CTBeHHO na rpyar. Ilpa. nocTylIJIeHHH· CeHCMHlJeCKHX 
BOJIH 'npacop BMeCTe C lIOlJBOH HalJHHaeT KOJIe6aTbCH. OCHOBHOA 
lJaCTblO npaoopa HBJIHeTCH .MaHTHH~ 3, lIpHKpelIJIeHHhlH 'ylIpyroH: non

" 

~.4~5 

5A 

PHC. 98. TIpHHl\HnHaJIbHaJl cxexa ceHcMorpaljJoB aepraxaznsnoro (A) H ropH30HTaJIb

noro (E) C MexaHHlIecKoH peracrpauaea KOJIe6aHHH:
 

i ~ WUTHB, 2 - nO.D.BeC, 3 - rpya (MaSlTHHK). 4 - caMonHce~. 5 - 6apa6aH, 6 - cellcMorpalll:lII:e
 

BeCKOH 2 K IIITaTHBy 1. C nOMOIJ.J.blO caMOlIHCJ.J.a 4 MaHTHHK nepenaer 
. KOJIe6aHHH na BpaIJ.J.alOIJ.J.HHCH oapa6aH 5. Bapaoaa lIpHBOJJ.HTCH B JJ.BH
)KeHHe . lJaCOBhlM MexaHH3MOM. qachI, peracrpapyiomae KOJIe6aHHg, 
06JIaJJ.a1OT 60JIbIIIOH TOlJHOCTbIO H eJKeJJ.lleBH,O IIp()BepHIOTcH lIO panao
CHrHaJIaM. CaMOlIHCeIJ;, cHa6JKeHHhlH nepox, BbllJeplJHBaeT na 6yMare 
KpHBylO, HJIH ceucM.ozpaM.M.y, 6, OTpaJKalOIJ.J.YIO KOJIe6aHile "lIOlJBhI 
(pHC. 99). npHHIJ;HIl nepenaxa KOJIe6aHHH COCTOHT B cJIe,nYIOIJ.J.eM. 
Bocnpaasrue rrpaoopox OT rpyara KOJIe6aHHH npHBoJJ.HT.B JJ.BHJKeHHe 
Bee lJaCTH MexaHH3Ma, aa HCK:nlOlJeHHeM MaHTHHKa, KOT9PbIH B CHJIy 
HHepJ.J.HH OCTaeTCH HenOJJ.BHJKHblM. CTpeMHCb coxpaaars nepsoaaxaas
Hoe nOJIOJKeHHe 1 MaHTHHK OTKJIOHHeTCH OT npIHlIeJJ.IIIHX B JJ.BHJKeHHe 

. IllTaTHBa H nOJJ.Be~KH. 3TH OTKJIOHeHHH H peracrpapyer caMOnHCeIJ;. 
Ceacxorparp, perucrpapyrounrf aepraxansaue KOJIe6aHHH (A), caao
JKeH BEiPTHKaJIbHOH nOJJ.BecKOH, ropaaoaransaue (B) - ropH30HTaJIb
HOH. Pasasre CHCTeMbI npatiopoa n03BOJIHIOT BeCTH OlITHlJeCKYIO H 
MarHHTHylO 3anHCH KOJIe6aHHH. B HaCTOHIJ.J.ee BpeMH na "eeHCMHlJe
CKHX CTaHJ.J.HHX paooraior npaoopu, c03JJ.aHHhle COBeTCKHMH YlJeHhlMH 
B. B. [OJIHIJ;HHblM, B. <1>. BOHlJKOBCKHM, ,U. n. KHpHOCOM, ,U. A. Xa

b 

CeHCMorpaMMbI - OCH,OBHOH JJ.OKyMeHT, xapaKTepH3ylOIJ.J.HH 3eMJIe· 
rpsceaae. Ha HHX orpasceasr aMnJIHTYJJ.hI nOOlJepeJJ.HO lIocTynalOIJ.J.HX 
na CTaHJ.J.HIO npOJJ.OJIbHblX,. nonepexaux H nOBepxHOCTHblX BOJIH, 
C 60JIbIIIOH TOlJHOCTbIq aaperacrpaposaau BpeMH H np0JJ.OJIJKHTeJIb
HOCTb nocrynaeaas CeHCMHlJeCKHX BO.JIH. Ilepaax CHrHaJIOM 3eMJIe
TpHceHHH HBJIHIOTCH He60JIbIIIHe kOJI.tlaHHH, CBHJJ.eTeJIbCTBylOPJ,He 
o nonxone caxux 6b1CTPblX np0JJ.OJIbHblX CeHCMHlJeCKHX BOJI}I; 3TH 
BOJIHbI H8 ceHCMorpaMMax 0603HalJalOTCH 6yKBOH: P (JIaT. prima
nepsue). qepe3 HeCKOJIbKO ceKyHJJ. aMnJIHTYJJ.a KOlIe6aHHH pesxo B03
pacraer. 3TO rOBopHT 0 nOJJ.xoJJ.e 60JIe~ MeJJ.JIeHHhlX nonepexaux cea

CMHlJeCKHX BOJIH S (JIaT. 
secunda - aropas). 3aTeM 

KOJIeOaHHH 3aTyxalOT. Cny, 
CTH . nexoropoe Bpe-MH Ha 

ceacaorpaxae nOHBJIHeT
CH paaxaumcraa KpHBafl. 
TaK <l>HKCUPYlCTCH nosepx
HOCTHble BOJIHhI L (JIaT. 
longa - JJ.JIHHHwe), npHlJH-
HHIOIJ.J.He 60JIbIIIHe paapy-

IlleHHH. H a paanue CTgH
«HH CeHCMHlJeCKHe BOJIHbI 

PLI.. •.• _ .• AI -

~ul~ 

PHC. 99. CeHcMorpaMMa (sanacs 3eMJIeTpllceHHA)
 
. C YKa3aHHeM MOMeHTa npHxoAa BOJIH P, S, L
 

• . 
npaxonsr B pasnoe BpeMSI. n03TOMY ceacaorpaaxsr (i)JJ.Horo H toro 
~e 3eMJIeTpHCeHHSI, aanacaaaue aa paaaux cTaHJ.J.HHx, OTJIHlJalOTCfI 
aMnJIHTyJJ.aMH It nepaonox KOJIe6aHHH• 

.PaCCTOH.HHSI JJ.0 ~H~HIJ;eHTpa onpeJJ.eJIHIOTCfI JJ.ByMfI cnocooaaa: 
C nOMOIJ.J.blO rOJJ.orpa5!>OB H pacserasrx <l>OpMyJI. Foooepaipu.-« rparpa
KH, OTpaJKalOIJ.J.He 3aBHCHMOCTb 3nHJ.J.eHTpaJIbaOr9 paccroaaas OT ape
MeHH npooera CeHCMHlJeCKHX BOJIH. Ha npaxraxe same nOJIb3ylOTc8 
<l>opMyJIaMH, B KOTOpblX HCnOJIb3YlOTCfI Te JKe napaxerpu: 3iIaH CKO
POCTh CeHCMH'leCKHX BOJIH v H pa3HHJ.J.Y BO BpeMeHH npaxona 
npOJJ.OJIbHhlX .H nonepexaux CeHCMHlJeCKHX BOJIH t, onpenensnor 
3nHIJ;eHTpaJIbHOe paCCToHHH.e ~: 

Up' us' t 
6. J • 

u~- Us 

fJJ.evp - CKOpOCTb np0JJ.OJIbHhlX, VB - CKOpOCTb nOnepelJHhlX CeH:CMH" 
lJeCKHX BOJIH. ,UJIH HaXOJKJJ.eHHSI 3nR'II.eHTpa 3eMJIeTpHCeHHH HCno-JIb" 

3ylOTCfI nOKa3aHHH He MeHee rpex ceitcMorpa<l>oB (JJ.ByX ropH30H-" 
TaJIbH~X H OJJ.Horo BepTHKaJIbHoro). OnpeJJ.eJIeHHe BeJJ.yT qo nOKa3a
HHflM rpex H 60JIee ceHCMWleCKHX. CTaHJ.J.HH. 

aHepfHJI~ HHTeHCHBHOCTb H '1aCTOTa 3eMJleTpJlCeHHH. OCHoBHble no
Ka3aTeJIHCHJIhI 3eMJIeTpflceHHH--:- ero saepraa H HHTeHCHBHOCTb. 
3nepzuJl, BhlJJ.eJIHeMaH npH pa3pHJJ.Ke HanpHJKeiIHH B CeHCMH1JeCKOM 
oxare, H3MepHeTCH B JJ.JKOyJIHX HJIH MarHHTyJJ.ax. MaznuTyaa M-
yCJIOBHaH 3HepreTH1JeCKaH xapaxrepacraxa, BhlpaJKSeMaH JIOrapH<I>
MOM OTHOIlleHHSI aMlIJIHTYJJ.bI KOJIe6aHHH asyxaeaoro. 3eMJIeTpHCeBHSI 
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Ta6J1Hna £3. UlKaJIa 'HHTeHOHBROCTJI SeMJIetpJlCeHHA MSK-1964 •(c COKpallleHKJIIIIH)A' K al\fnJIHl'YJJ;e KOJIe6aHHH craanap'rnoro aeMJIeTpSlCeHHSI A: 

HRTelIcl!JtoAt
Kpa'l1C811 X8PIIKTeIJIIC'I1IKII lI$IJIeTPlIceHllllHOC"" lIaJlJlM=1g- A· 

B xa-recrse :naJIOHHOrO ~JIH CTaHJJ;apTHoro 3eMJIeTpSlCeHHSI npHHSI
TO 3eMJIeTpSlceHI\.ec aMnJiHTYAoHl 1>fKM, xoropoe MO>Ke.T 6b1Tb aape
rHcTpnpoBaHo aa paccroaaaa 100 KM_ ceHcMorpa<l>oM CTaHJJ;apTHoro II 

THna. IIIIllxana MarHIITYJJ;, npeJl.JIO>KeHHaSi .4.. Paxrepoa, HaCqHTblBaeT 
9 6aJlJIOB. Me>KJJ;y 9HeprHeH HMarHHTyJJ;aMHI cytuecrayer aaBHCHMOCTb. 

Cooraonreaas MarHHTyJJ;bI, saepraa H HHTeHCHBHOCTH 3eMJIeTpSlCe lV 
HHH npHBeJI,eHO B Ta6JI. 12. . • . - .
 

Ta5J1u.u.a 12. COOTHOHleHHe HHTeRcHBHocru. MarRHTya;w H 3HeprlfH
 
. SeMJleTp.ceHHi (no r. Il, r9pWKQBY 1962, C COKpalAeHHlIMH)
 v 

qacJlo seMJIeTpllceHldl 

I "HTelI~HB- IU M I 3He,lrHII E. B ro)l. (Q8CT01'& seWle
Xapa,~ seMJleTJuceHIIA HOCTh, fjaJlJl. ".arHHTY)1.3, Alit ( TpHcellHllj • 
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BblMH nepeMemeHHHMIf•.::HsMeHHeTClI penbeljl sa C'IeT MHoroqHCJIeHHblX 
06*JlOB,' 0IJOJI3HeA, CMelll~HA.· BOSHHKalO'I' osepa Il eononams, MeHlI
eTCII HanpBBJJeHHe pycen pex, ". 

XI 

IX 

X, 

XII" 

BblCOKHe MarHHTyJJ;bI HMenU Ta,KHe xaracrpoqmsecxae 3eMJIeTpSl,ceHHSI. 
KaK JIHcca6oHcKoe 1755 (M=9); 4HJIHHCKOe 1960 (M=8,5) HAp. 
BblJJ;eJIeHH~ 9HeprHH' npOHCXOA.HT HJIHepa3y, B MOMeHT- pa3pSl)l.~H aa
npSl>KeHHSI, HJIH nOCTeneHMO,' ;vtHTeJIbHDe, . BpeMSI (~<l>TepWT(JKH). no 
Mepe Y-AaJIeHHSI OT ceHCMHtieeKOrO osara 3HeprHSI 6b1'CTPO y6b1Baer. 
Ilpa yseJIHqeHKH paCCTOS'IHHR OT osara B ,lJ/Bapa3a oaa CHH>KaeTCS 
B .10-20 pas, y rJIy60KO<l>oKYCHblX 3eMJIeTpSlCeHHH nOBepxHOC1'H 3'eM
JIB )I.OCTHraeT JIHWb 7......:.8% Bb1Jl,eJISIeMOH 3HeprHH. n03TOMY He60JIb
wile no 9Hepn:H SeMJIe.rpSlceHHSI C MaJIOH rJIy6HiHoft: ceH'CMHqecKoro 

. .osara 6bESalOT 60JIee pa3pywHTe.r.bHblMlr; qeM rJIy60KO<POKyCJfble C Bbl· 
COKOH 3HeprHeH .ceH-MJtqetKoro osara. 3HepreTHqOCKHe '1I10K83aTeJ1H 
lIMelOT 60JIbWOe 'SRneHHe AJISI xapaxrepacraxa 3eMJIeTp5lCeHHSI. / 

H~reHCUBHOCTb SeMJIeTpSl<:eHHj{ xapaxrepasyer CHJIy ;nO,lJ,3eMHbIX 
TOJIqKOB na nOgepXHC)CTIl 3eMJIH. .llJISI ee H3MepeHHH IICHOJIb3YlOT 12
6aJIJJbHylO WKaJIy MSK-'l96-4:, paSpa60TaH!'IylO B 1963-1'96-4: rr. 

. C •. B. Me,u.Be.D.eSblM (CCCP) .. · B. KapHHKoM (4eXOCJIOBaKKH), 
B. Illnoaxoaepoa (fJI.P). 9Ta urxana (n6JI. 13) peKO.MeHJJ;OBaHa ,CO~ 
sem,aHHeM IOHECKO 1110 CeACMOJIOrHH H CeHCMHtleCKOMY CTpOHTeJIbCT
By JJ;JISI BpeMeHHoro 1I0JIb30BaHIlH. B OCHOBy. ee nOJIO>KeHbI crenens 
paspyureaaa 3J1:aHItH, ft3MeHeHHS'I B rpyarax, noseaeane JIIO)l.eHH JJ;PY~ 
rae npH3'HaKH. Xapaxeep paspymeaaa na noaepXHOCTH ~3aBHCHT OT 
HSnpaBJIeHKR YJlaplloA BOJIHW. B OOJIa'CTH snauearpanoaaexaae TOJI'q
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Karacrpopsaecxoe . 
Cansao ,1aapymIlTen,,· 

Jloe 
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-, 

Heow,!/TUMble ·8HMAtTpRCeHWI. Corpsceaaa DOqBbI 06HapYJKBBalOTCI1 
H perHCTpHj1yJOTCII TOJIbKO DpH60paMH 

EiJBa OW,YTUMble seMAtTpRCtHWI, RO.iIeCS8~iHII Otnym81OTC1I TOJIbXO' or
AeJIbHWMHJlIOAltli1l 

CAOOOe COTp';CefUlS,B SA8HH'IX. B86Juoll81OTC1I p8CXaQHB8RBlI _BHCII
quX DpeAMeTOB, HHorA8 CJIblWHTCII Ape6e31K8HHe nOCYAbi. 3ellJIeTpllCe~ 
HHe oniyuiaerca MHorllMH JIIOAbMH 

3aMeTHoe 3eMAeTpllCeHue. ICone6aHHlI DOQBbI CXO,ll.HbI C-COTpllceHHliMH. 
BblSblBaeMblMK npoeS:lKalOtnHM TIIJKenO JiarpY1KeHHblM. rpysoaaxox, B 
AOMax CJIbiWHO ,lI.pe6eS)I{8HHe .CTeKOJI, nocy,ll.bI, CKpHD ,lI.BepeA, nOJlOB. 
CTeH . 

. IIpo6y:JI€iJeHUe. 3eMJIeTpIlCi~HHe Otnym8eTClI BceMH JIIO,lI.bMH; cnsmae 
npocunasorca, )l{HBOTHbie _6ecnOKOliTCII. BHCII'IHe npenaeru CHJlbHO pac
K8QHBalOTClI, a HeYCToAIfHBble onpOKBAbiBalOTCII. B S,lI.8HBIIX DOIlBJIIIIOT
CII He6oJlb1llHe rpeman», OCblnaeTCII n06eJIll:8"H nrryxarypxa . 

Hcny2. lllO"K, aaxonannreca B 3A811RIIX, nyr810Tcli B Bbl6er81OT H8 
.YJIlrt!.y,JKHBOTHbie nOXR,lI.alOT YXpbITHlI. Me6eJIbCMelllaeTClI co ·CBOHX 
MeCT. B cupux rpyarax nOllBJllllOTCII TpemHHbl WHpHHOii ,lI.O 1 CM 

llOfJpe'JICiJeHue siJ€Z1IutI. JIIO.l1!..e-TPY,ll.OM y,ll.ep1KHB81OTClI Jia" aorax, Ha-: 
6JIIO,lI.aIOTCH CJIyqaH paapyurenna nocrpoex HS nJlHp0,ll.HOrO K8MHII. (rna
Hbl5HTHbiX H paaaoro KHpnH'Ia), aa neporax nOIlBJIlIlOTCli TpelllHHbI, aa
pyuraiorcs CTblKH Tpy60npOBO,ll.OB. HaliJIlO,lI.alOTCli OT,lI.enbHble CJIytlaH 
OnOJl3HeA: B ropax H Fa 6eperax pex, MopeA:. . 

CUAbHoe noepesciienue siJaHuil. Hcnyr H naaaxa, 06J1aMblBa1OTClI BeT
BH nepeasea, Paapymaiorcs. MHorHe S,lI.aHHII HS npaponaoro K8MHII. B 
Kl,IMeHHblX ,lI.OMaX nOIlBJllIlOTCH MHOrO'lHCJleIlHhIe rpemasu, OCbm8eTClI 
urryxarypxa, ITaMHTHHKH H crarya C,lI.BHraIOTCH. Tpenmms B' rpyHTlOr . 
AOCTHrSIOT HeCKOJlbKHX caHTHMeTlIOB . 

Bceotiuiee noepescdenue' iJiJaHutf. .Bceoeuias nSHHKa. OT,lI.eJlbHble CJlY
'1aH paspyureaaa KHpnH'IHblX nocrpoex. HCKpHBJlHIOTCH )l{eneSHO,ll.OpO)l(· 
HbIenyTH. Tpeuraaa B rpysrax 'AOCTHraIOT 10 CM B WHpHHy. Ha no
BepXHOCTH BO,ll.OeMOB, otipasyrorcs BOJlHbI, aa pasuaaax BOSHHKalOT na-
BOAHeHHH .•/ .",. 

Bceotituee paspyUleHue siJaH~il. ~"KHpn~'1Hble S,lI.aHHH paspymarorcs, 
cepheslfbienospe:lKAeHHlI B03HHKaIOT. B nJlOTHHaX, ,lI.aM6ax, MOCTBX• .uo
po*Hble acljlaJIhTHpOBaHHble nOKpblTHlI rrpaoeperaior BOJlHHCTYIO no

•BepXHOCTb. Tpeumau B rpyarax ,lI.OCTHralOT I M. Ha 6eperaxpeK, MO
.peA, CKJlOHaX rop Ha6J1IO,lI.8IOTCH xpyrraue OnOJlSIfH. OTMe'laIOTCll cJly· ... 
qaH BblilJleCKHBaHHlI BO,lI.bI B osepax, KaHaJI8X, pexax 

/(aTllcipor/Ja. IToBpeJK,lI.alOTCJI S,lI.aHHH )l{eneS06eTOHHh/x KOHC?P.YKUHA:. 
3HaqHTenbHblM paspymenaaa nonsepraiorca MOCTbI, nJlOTHHbI, )l{eJIeSHO
AOp01KHble nyra. POBHall nosepxaocrs CT8HOBHTClI BOJlHHCTOA:. IIIHpHHa • 
rpeuiaa B rpyHTax nocmraer 1 M, B,lI.OJlh paspusos npOHCXOJlHT BepTH
KaJIbHble If ropasoaraasnae nepexemesas ropmsx nopen, B .ropax 
MHOrO'lHCJleHHbl OnOJISHH H o6ilaJlbl 

HSMe/1i!HUJI peAber/Ja. CHJlbHble nOBpe1K,lI.eHHH HJlH paapyurenas npax

TJI1IeCKH acex Ha:aeMHblX H nonaexaax coopy1KeHHA. Tpennnrs B 'rpyn

Tax conpOBO)l{ABIOTCH SHa'lHTeJlbHhlMH BepTHKaJlbHblMH H ropHSOHT8J1b




KH<tIHanpaBJIeUbl BepTHKaJIbHO. OHH aaCTaBJISIIOT 'n0J!.CKa'KHBaTb uaxo
ASlw.HeCSI aa nOBepXHOCTIH npenaeru, Ha YAaJIeHHH OT snauearpa yrOJI 
AeHCT.BHSI YAapHOH ,BOJIHbI 'CTaHOBHTCSI ocrpee, n03TOMY [lpeAMeTbI H 
a.u.aHHSI ysce He ino.u.CKaKHBa1OT, a onpOKHAbIBa1OTCSI. Me}KAY saepraea 

.aeMJIeTp8CeHHSI ~ ero HHTeHCHBHOCTbIO cymecrsyer aaBHCHMOCTb, IBbI

.palKaeMaSl ll>OpMyJIOH 

M=I,3+0,6 B, 

rne M - MarHHTy.u.a, B -:- HHTeHCHBHOCTbaeMJIeTpSlCeHHSI B 6aJIJ1ax. 
PaeIlOJIO}KelHHbIe 13 p8aJIHtIHbIX Y1HL'tTKax 3eMJIH CeHCMHqecKHe 

CTaHuHH nOqTH e}KeMHHYTl~O perH'CTpHpY1OT TO 'CJIa6bIe, TO 60JIee CHJIb
asre nOAaeMHbIe TOJIqKH. 31'0 cBHAeTeJI6CTByeT 0 nOCT05l'HHbIX,HEmpe
xpamajomaxcs ABH}KeHHsIX aeMHoii xopu. E}KerOAHOHa 3eMJIe, npoac
XOASIT COTHH TblCSI'I aeMJIeTpSIlceHHH. B OCHOBHOM 3TO CJIa6bIe TOJIqKH, 
peraerpnpyeaae 'OOJIb'KO ceH,cMocpall>aMrH (ea. Ta6JI. 12). 3eMJIeTpSl'Ce~ 
HHH npoacxonar 13 06JIacTH Ha~60JIee aKTRBHbIX .n;BH}K~HHH aeMHOU 
xopsr, Ceif!cM~qeCKaSi aKTHBHoCTb, COnpSl}KeHHaSlC paaaux xapaxre
pOM .u.iBH}KeHHH, HeOAHHaKOBa. TaK, a KpbIMY aa 10 JIeT Ha6JI10AeHHH 
CeHCMHqeCKHMH ,CTaHUHSlMH 6oIJIO aaperacrpapoaano 700 :nOAseMHbIX 
TOJIqKOB, '13 CpeAHeH A~HH - 5000. OAHHlM HS HB.H60JIee aKTH13HbIX 
B. ceHrCMHqeCKOM OTHOIlleHHH pasoaos aeMlHOrO mapa SlBJISlerCSI 51no
HHSI, irAe eaceronao peracrpapyerca 60JIee 1500 oW.YTHMbIX .aexaerps
ceHHH:B rOA. 

npHMepbl aeM.lIeTpsrceHHA. CHJIbHbIe nonaexaae TOJIqKH aa npora
}KeHHH BeKOB norpscaror 51noHH1O, KHTaH, CTpaHbI JIaTHHcKoH AMepH
KH, fpeUH1O, TYPII.H1O; I1TaJIH1O 'H MHorHe npyrae paaonu sexaero 
mapa. OHH necyr C c06bH paapyureaas, qeJIOBeqeCKHe }KepTBbI, BbI3bI-, 
BalOT 'HaM-eHefiHSI 13 rpyirrax H pensedie MeCTHOCTH. O.u.HHM as CBJIb
HeHIllHx 6hJ:JI10 aeMJIeTpSl'CeHHe' '3 qHJIH B 1960 r.;·· ssraaaauree aHattH
TeJIbHbI~ H3MeHiHHSI 13 peJIbe¢,e CYIllH ,H MopCKoro AHa H conpOBO}KAa'B
~eecSI 60JIbIllHMH paspyureaaaxa. Oxar- aeMJIeTpHCeHHSI HaXOAHJICSI: 
HeAaJIeKO OT 6epera, 13 panoae OCTpOBa qHJI03. OOJIOca 6epera npOTH.- , 
}KeHHOCTb1O 200 KM H IllHpHHOH 20-30 KM O'llYCTHJIaCb na 2 M. BAOJIb 
n06epe}KbSl aa ITpOTSI}KeHHH 600 KIM '6bIJIH paspymeau :MHorIie ropoaa . 
H nepeaaa. Oc06eHHO CHJIbHO 6bIJIH paspytueasr ropona Oy3pTo-MoHTe, • 
BaJIbAH,BHSI, KOHceHCbOH H· naceneauae nYHKTbI, paCIIOJIO}KeHHbIe aa 

• 
OCTpOBe' QHJI03. I'opona AHKYA H MayJIHH qaCTHqHO norpysaaacs IIOA 
BOAY. 06pymHBIllHecSI na 6eper UyHaMH CMhlJIH ropoaa Keyae H Kop
paJIb.f!H1CJIO }KepTB ~l:>IJIO OTHOCHTeJIbHO He60JIbIllHM (OKOJIO 10000 qe
JIOBeK}.31'0 06'bSlOHSleTCSI TeM, 'ITO nepen OCHOBHbIM TOJIq,KOM 21 MaSi 
npOHaOIllJIH ABa. npensapareasasrx, H 3TO cOXpaHHJIO MHOfHM }KHaHb. 
B TeqeHHe MecSlua npOHaOIllJIO 225 nOAaeMHbIX TOJIqKOB, TpH aa HHX 
C MaruHTy,ri.oH 8. 3eMJIeTpSlCeHHe BbIaBaJIO o6pa30;BaHHe TpeW.HH. Ilpo
TSI}KeHHOCTb nexoropux as HHX 'COCTaBJISlJIa COTHH 'MeTpoB npa UVlpHHe 
QKOJio iIIOJIyMeTpa. qepea ABa AHSI nOCJIe OOHO:BHoro TOJI'QKa naxan 
AeikTBOBaTb ByJIKaH Ilyeys, HaJIHBIllHH nOTOKH aHAe3HTOBOH JIaiBbI. 
111BeplKeHHe npOHaOIllJIO 'Iepea Tpew.HHy, BoaHHKIllY1O ~ 1-2 KM OT 
rJIaBHOrO xparepa ByJIKaHa. CHJIbHO H3MeHHJICSI ropHblii JIaHAIlla$T. 
MHOrOqHCJIeHHbIe 06BaJIbI ICAeJIaJIH MeCTHOCTb aeyaaasaexoa, OnOJIaHH 
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B AOJIHHe pesa CaH-OeJJ.po 06paaOBaJIH TpH sanpyasr aucoroa 16, 
19 H 60 rM. 

Ha TePPHTOpHH CCCP CHJIbHeiiIllHe aeMJIeTpH'CeHHSI 13 IIOCJIe.u.HHe 
AeCSlTHJIeTHH OTMeqaJIHCb 13 AJIIxa6a.u.e,. Taurxeare, MaXaqK8JIe. Amxa
6aAcKoe aeMJIeTpSlCeHHe npOHaOIllJIO B oKTSl6pe 1948 r. 3nHueHTp pac
nOJIaraJICH 13 25 KM OT ropoaa, a ceikMHqecKHH oxar aaxoaanca aa 
rJIy6HiHe 10-15 KM. CHJIa aeMJIeTpHCeHHSI AOCTHrJIa B snanearpe 
9 6aJIJIOB, Ma,rnHTYAa - 7. 3'eMJIeTpSlCeHHe BbIaBaJIO saasareasasre 
paapyureaas B snauearpe, B Amxafiane YCTOSlJIHoT paapyureaas e,!lH
HHtIHbIe aAaHHSI.,B OCHOBHOM 6bIJIH paapymeHbI crapsre AOMa, no
crpoeaasre 6ea ysera 'CeACMHqHOCTH paaoaa. B pesyasrare TIo.u.aeMHbIX 
TOJIqKOB 06paaOBaJIHCb TpeW.WHbI, OTHOCHTeJIbHO KOTOpbIX npoasourna 
BepTHK8JIbHbIe nepeMe~euHSI ropHbIX nopoA C aMTIJIHTy.u.OH AO 1 M. 
Ha KpyTbIX CKJIOHaX .u.OJIHH 01'Me'laJIHCb OOBaJIbI H OOOJIaHH. 

BOJIee ABYX JIeT UpoAOJI}KaJIOCb Tamxearcxoe aexaerpsceaae, Ha
nanoce OHO 13 anpene 1966 r. nO,rtaeMHble TOJIqKH BbIaBaJIH paapyuie
HHSI .B ueHTpaJIbHOH'tIaCTH ropona aa 'IIJIow.a.u.H OKOJIO 10 KM2• CeH
C'MHtIeCKHH-:-OtIar 'Haxo.u.HJICSI HEWIocpeAcTBeHHo nOA roponoa aa rJIy6H
He 8 KM. HaH'60JIee CHJIbHble TOJIqKH AOCTHraJIH 8 6a"JIJIOB, MarHHTYAa 
COCTaBHJIa 51 / 3, 

B 1910 r. 14 MaSl 13 npenrcpaoa qaCTH I'nasaoro Kaaxascxoro 
xpetira npOHaOIllJIO MaXaqKaJIHHCKOe aexnerpscemre. CI!.-JIa nonsev
HbIX TOJIqKOB 13 snauearpe AOCTHrJIa 8 6aJIJIOB. Pasrpysxa HanI1S1}KeHHH 
conposcnanacs 06pa3QBaHH.eM TpeW.HU. 00 OTAeJIbHbIM aa HHX- npo
HaoIllJ1H l'0p-HaOHTaJIbHbIe cxeurenaa ropaux .nopon, conpOBO}KAaBIIIHe
CSI nepexeuieaaea KpY1nHbIx 6JIOKOB aeMHOH KOpbI. 

Ilonsexaue TOJItIKH .u.a1OT 0 cefie anars He TOJIbKO aacyure, HO H 
aa Mope. Cnatisre MOpeTp5lCeHHSI ,npOHCXO.llHTHeaaiMeTHO, CHJIbHhle 
SlBJISl1Ol"CSI InpHqHHOH 06paaOBaHHSI rp03HbIX MOpCKHX BOJIH -/{yHaMII 
(sn. tsu - rasaas, nami - 60JIbIllaSlBO,1JHS). Baesanaue .LI:BH}KeHHSl 
OKeaHHqOCKOH KOP.bI IBbIablBa10T 06pa,aOBaHHe na rMOpCKOM .LI:He /XOJIMQ
06pa3HbIX nOAHHTHH HJIK npOBaJIOB. naBJIeHHe, oxaasraaexoe Ha'TOJI
IlI.Y BOAbI, npHBOAHT K nOHBJIeHH1O aa nOBepXHOCTH MopSlCeiicMHtIeC
KOH ,BOJIHhl Bb/iCOTOii OKOJIO 0,3-0,6 ~ H Am:!Hoii no 500 KM. Kopa6JIH, 
aaxonsumecs 13 3TIHueHTpe 'MOpeTpSlceHHSI, omymaior ee BiceM xopny
COM. B MOMeHT ynapa na Kopa6JISlX IIa.u.a1OT npej{MeTbI,' JI10AHeJIe 
YAep}KHB'a1OTCSI aa aorax. OT snauearpa BOJIHa Ha1JHHaeT paonpocrpa
HHTl>CSI 130 see CTOpOHbI co CKOpOCTbKi AO 800 KM /tI H 6oJIee. Ha MeJI
xoaozrse 'CKOpOCTb BOJIHbI aa C'IeT TpeHHSI .yMeHbIllaeTCSI, HO pesxo 
yBeJIHtLHBaeTCSI ee BbIcoTa.CTeHa BOAbI BbI'COTOA: 13 6-30 M H 60JIee 
06pyIllHBaeT'ySl aa 6eper. , 

OpH xoperpaceaaax BoaHHKaeT OT 3 AO 7 uyaaxa. HaH60JIbIlleA 
paapYIllHTeJIbHOH CHJIOH 06JIaAa1OT sropaa H TPeTbSl BOJIHbI. UyHaMH 
qHJIHHCKOro aeMJIeTpSlCeHHSI npOKaTHJIHCb no scexy THXOMy' oxeaay. 
MaKCHMaJIbHaSl 13bI'COTa HX AOCTHraJIa 27 M, CKOpOCTb - OKOJIO 
700 KM /'1. Ha I'aeaacxax OCTpOBax BOJIHa BblaBaJI8. qeJIOBeqecKHe 
}KepTBbI H qa'CTw'IHO paspyurana noprosua ropozt XHJIO. He 060IllJIOCb 
6ea }KepTB H B 51noHH8. CeM'HMeTpoBaSl BOJIHa, HeCIllaSlCSI c orpOMHOH 
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CKOp.OCTbIO, OOpYWIiJIaCb aa OCTpOBa XOHCIO H XOKK8A.lI:O, CMhlB OKOJIO
 
50(}CriJ.oMOBIi 120 seaoses. . : .
 

lIoJIIiffcKoe uyaaxa He e.ll:HHCTBeHHoe B Ii'cTOpHH xoperpacesae.
 
Do .lI:aHHblM A. E. CBeTJioBCKoro, aa 2500 JIeT B TiHXOM oseaae sape

racrpaposaao 308 UYH8.MH. SInoHc!<-I<lii Ceifc.Monor I1MalMypa aa nepaon
 
c 1596 no 1938 r. OTMeTIin 15 xaracrpcdmsecxax ,MopeTpHceHHH. 'HaH

oOJIee cTpamHbIIM o,blno UyHaMH 1896 ~., otipytnaauieeca aa OCTpOB
 
XOHCIO. Oxeaacexs paa C HHTep,BaJIOM O'r~ MHH)1.0 rronysaca IJOCbl':
 
nan BOJIHbI na oeper. CaIMaH'lJbI'OOKaH aa HHX AOCTHrna 35-MerpoBoA
 
ssrcoru H 'Bbl3BaJIa HI notiepescse oonbWHe paapytneaas.
 

4aru.e, qeMB ·.lI:pyr;HX pail:oHax sexaoro mapa, UyHaMH BoaHHKaIOT
 
B THXO¥ oxeaae, HeO.ll:HOKp·aTHO rHralHTCKHe BOJIHbI 06pylllHBaJIHCb .Ha
 
oepeI:a IO~H9H A-YepHKH (lIHJfH, Ilepy) , SInOHHH, faBaHCKHX OCTpO-.
 

:~ 

,
.

, 

POB. Hasecraa 'CJlyqaH UyHaMH B ATJIaH11HlIeC'KOM, I1H.lI:HHCKOM.OKea-

Hax, Cp~HaeMHOMNope. . .' . - .
 

. Bpa3HblX CTp.aHaXMHpa C03.l1:aHa H .lI.eHcTByeT «Cny>Koa otinapy
>KeHHH H"onQBeru.eHHH UyHaMH». Ilearp ee pacnOJIO>KeH.ua faBaHCKHX

'OCTpOBax B fOHOJIyJIy. CTaHUHH orrosemeaaa Aeik1'ByIOT aa AJlHCKe, 
AJIeyTCKHx, KYPHJIbCKHX OCTpOBax, IHa'rrooepeso,e SInOHHH, CliiA. 

H3MeHeHHH B rPYHTaX~ 3eM:JIeTpHceHHJI. Bbl3blBaIOT 3HaqHTeJIbHbIe
 
aapyuienas B 3aJIeraHHH ropnax IIOpO.ll: 3eMHoA KOPhl H H3 ee nosepx

HOCTH. 0)1.80 H3 pacnpocrpaneaasrx Hapywe'HHH -Tperu.HHbI. OHH [IPO

. HH8bIBaIO"T TOnmH ropnux nopon na pasayro rJIYOHHy, anor-aa YXO.ll:HT 
CBOHMH KOPHSlMH ,B \lepXHIOIO MaHTHIO. Paaaepu -rpeunsa, ·3a1BH:>CSIT OT 
CHJIbI 3eMJIeTpHCeHHH H rJI)'l6HIHbI ceikMH'tJ:ecJ«)ro osara. Illapaua 'Ii~ 
KOJIeOJIe'I'CH OT'MIiJIJIHMeryOB )1.0 5 M H 'oemee, .lI:JIHHa - OT 'COTHH MeT-: 
pOB )1.0 COTeH KHJIqMeTpOj). ~OJIbWYIO npOTH>KeHHOCTb HMeJIH T~emHHbI 
nOCJIe 3eMJIeTpHCeHHH 1957 r. BMoHrOJIHH - 270-280 KM'. 3aTparp,
aas rpyaroasre BO.ll:IJI: H oaepa, rpemaasr ocyuraror HX. Ho OblBalftl' 
cnysaa, xorna 8Ma 4>oHTaHHPyeT sepea Tpem'HHhI HJIlrqepea HI1X. 
BblopacblBaIOTcH raau. B.lI:OJIb cOMK;HyBlllHXCH xpaee TpemHHbl nporia
BaH)T cede rryrs nonnpyzcenaae pexa, 

..upyroe pacnpocrpeaeanoe HBJIeHlie, CBH3aHHoe C sexaerpsceaa

eM, - nepeaemeaaeanoas rpeman MaJIblX H' xpynaax OJIOKOB 3eMHOH
 
KOpbI. OHH .lI:BH>KYTCH K8.K B BepTHKaJIbiHOM, TaK H B ropH30HTaJIbltOM
 
aanpaaneaaax. O.lJ..HHM H3 npHIM~pOB BepTHKanbHbIX n'epeMemeHHH-~,W

>KeT cnY>KHTb rtorpyzceaae otitnapaoro ynacrxa xopcaoro )l.Ka B saJIII

. Be Caraxa (1923) HnH norpysceaae -aa 2 M 6epetOBoH InOJIOCbI nno- . 
mansro 5000 KM2 'BOlJpeMH 4HnHRcKoro 'aeMnerpH'CeHRSI 1900 r. DpH
xepaxa nOAHSlTHH MOJKeT ObIT!:> oopaaoaaaae OCTpOOOB npa J.IHoca
60HCKOM 3eMJIeTpHCeHHH 1755 r. Kpynmseropaaonraasaae nepexeme
HHH, cuecrasunre qaCTH ropaoro xpeora na 150 M, HaOnIO.lI:aJIHCb IIpH 
MaXaqKaJIHHCKQM sexnerpsceaaa 1970 r. D~PHO.ll:HqecKH n9BTOpSiIOTCH 
ropHaoHTanbHbIenO.ll:BHlKKH BAOJIb pasaoxa Cas-Aaapeac B CIIIA. 
Hnorna sepraxansaue nepexemeaas HMeIOT BHa yCTynoB (cxaprros}. 
B 1.862 r. BDpHOaHKaJIbe BO BpeMH 3eMJIerpHCeHHH Ha 5--.:.6 M onycTH
JIa'Cb 3HaqHTeJIbHaSi tIaCTb' KY.ll:apHHCKoH crenH. DpH. ocooeHHo 'CHJIb
HbIX 3eMJIerp-HCeHHSlx Ha PbIXJIbIX rpyHTax Hepe.ll:'l<:O HaOJIIO.lI:aI01'CSi BOJI
HH'CTble KOJIeOaHHSI nOlfBbI. B 1891 r. B O,nHOM H3 paHoHoB SInoHHH 

:i 

nocne sexaerpsceaaa B nosae coxpananacs BOJIHbI BblCOTOH no 30 CM, 
.lI:JIHl\oH OT 3 AO 10 M. 

He '~eHee KpymiblM nOCJIe.ll:CTBHeM 3eMnerpSlceHHil: HiBJIHIOTCSI OOBa
JIbI H OnOJI3HH, ocooenao _B ropax, OT MOlII.HblX TOnqKOB Ma'OCKBbI rop 
npHXO)1.SlT B ABH>KeHHe, MHorOTOHIHbIe MaC'CbI CJIa60ycTOHqHBbIX nopoa 
OO'beMOM aaorna ,8 ,MHnJIHOHbI KyoHqeCKHX MeTpOB oopymHBaIOTCSI 
K 'nO.ll:HOlKHIO, .neperopascaaaror pexa, oopasyior osepa: B 1963 r. BO 
BpeMSI.9-6annb'Horo 3eMJIeTpSl<:eHHH aa KaBKa3e OOBaJIbI OXBaTHnH 
80 KM2 naomana. KpynHeHwHH H3 HHX - AurapcKHH (oO'beMOM oxoao 
3 MJIH. M3) . ItepeKpbIJI pexy 4xaJITY, oepaaosaa nJIOTHHy B&lCOTOH 
30 M., IlPH Ilepyaacxoa 3eMJIeTpHCeHHH 1970 r, npOHaOWeJI OOBaJI 
C ropsr. I'yacxapaa. CKOpOCTb nepeaemeaas OOBaJIbHbIX MaCC.lI:OCTH
rana 280-335 KM/q. Orpoxaaa xacca IIOP()A nepenereaa xepea pesy 
PHo-Ca'HHTa H nOA BJIHHRHeM CHn HHepUHH nO.lJ..HHJIaCb aa nporaao
nOJIO>KHbIH oeper na 'BblCOTY 83 M. Pe,II;KHMSlBJIeHHeM OblJI· 06BaJI 
orpoanux MaOCJIb,lla BO BpeMH aeMJIeTpHCeHHH aa AJIH~Ke' B f958 r, 
CIiJIbHblll nO.ll:3eMHbIH TOJIlJOK COpOCHJI C ropsr <I>opBe3ep B 3aJIHB. 
JIHTYHIi JIe.ll:HHK. BbJlCOTa OOIlJIecKa BO.ll:hl noeraraa 165 M. 3HaqHTenil 
HbIM.H oblBaIOr H oncasaa. DPH AnMaaTHHcKoM 3eMJIerpSlCeHHH ,1887 r., 
OnOJI::!HH H OnJIblBHHbI .noKplllJlH OI~OJIO 400 KM2 nJIOID.a.ll:H.' 

Pacnpecrpaaeaae 3eMneTp·HceHHil.OoJIaCTH pacnpocrpaaeaaa .sea
aerpaceaascoenanaror C paHoH8MH ByJIKaHHqecKoA .lI:eSlTeJIbHOC'THj ro

pooopaaoaanaa, HOBeHllIHX H 'COBpeMeHHblX TeKTOHHqOCKHX JI:BH>KeHHA.
 
Ilonaanmoutee OOJIbWHHCTBO CeHCMHqecKHx osaros npayposeao .K CTa:
 
pbiM HnH BHOB~ 4>Op\MHpyrom.HMCSI .pa3noMaM. Ha nosepxaocra 3eMHo

ro mapa BbI.lI:eJISiIoT naa 06WH'pHblX ceA'CMHqeCKHx· nosca ~THXO

. oKeaHcKHH H ,Cpe.ll:H3eMHOMop'cKo-TpaHCa'3HaTcKHA. CJIa60H CeAcMHQ

HOCTbIO oonaAaIOT pail:oHbl ATnaHTaqeClKoro HI1HAHHcKoro OKeaiHOB.
 

C TUXOOlCeaH.CKUM ceUCMUtteCKUM nORCOJl, caaaanooxono 80% scex 
3eMJIeTpSICeHHH. Or.POMHblM ,KOJIbUOM DOsie OXBaTbI'BaeT . axnaropmo 
Tnxoro oxeaaa-B ero COCTaB BKO.lJ..SlT ceil:cMHqeCKH aKTHBHbie QOJIaCTH 
AJIHCKH, KaMqaTKH\ KYPHJIbCKHX OCTpOBOB, SIn6HHH,.<I>HJIHIInHH,. Ho- . 
BOH 3eJIa_HAHH, .IO>KHOH AMepHKH, ;nOOepe>KbSl UeHTpanbHoi! H Cesep
H<?K AMepHK,., AJIeyTCKHe H I'aaajicxae ocrposa-, ·B 3TOM IIOHce IIPO~ 
H30wnH TaKHe KaTa'CTpo<l>HqOOKHe 3eMJIeTpHCeHHH, KaK Camppaauacc
xoe (1906), anSlCKHHCKoe (1958), snoacsoe (1923), qHnHWOKoe 
(1960), nepyaacxoe (1970). Hexoropue H3 HHX conpososcaanacs pas-
PYllIHTeJIbHbIMIi UY'HaMH. ~ 

CpeaU3eMH.OMOpCKO-TpaH.Ca3Ua;rCKUU ceacsusecxua nORC npOCTH
. paercs B' WHpOTHOM aanpaanenaa. K aeay npaypoxeao OKOJIO 15% 
scex aexnerpaceaaa. OH HaqHHae11CSI·· y OCTpOOOB3eJ1eHOrO Mbfca 
B ATJIaHTl{qeC~OM oxeaae H naaee urapoxoa nOJIOCOH TSiHeTCSI aa ·BOC
TOK, OXiBaTbIBaeT ceH'CMHqeCKHe paHoHbI CeBepHOH: A<l>PH'KH, Ilopryra
JIHH, I1TaJIHH, Fpeuaa, TYPUHH, Hpana, rora Cosercxoro COI03a, rH
xanaeB,_UeHTpanbHOro KHTaH, I1H.lI:OHe3HH. KpyuIHeHwHe 3eMJIeTpSlCe
HHSI 3TOH 36HbI ~apaKTepH3YIOTCSI OOJIbWOH: IIJIOUVi.ll:bIO pacnpocTpaHe
HHH, BblCOKIiMH MarHHTY.ll:aM,H H oannbHocTbIO. K ~HCJIY H8HOOJIee pa~
pywHTeJIbHblX OTHOCH'J'CSI: JU{,ccaGoHcKoe (1755), MeCCHHCKoe (I1TaJIHSI, 
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1908), KHTaHcKoe (1920), amxaoancxoe (1948), epeccaJIHikKOe (fpe

"UHH, 1957), aranapcxoe (AcPPHKa, 1960) .CaMbIM 06mHptHblM 6blJIO
 

. tooH-aJITaHCKOe aeMJIeWHCeHHe,oxBaTHBmee rinoinans B 5 MJI'H~ ~M2.
 
'B 'npenenax ATJIaHTHqecKoro H I1Hll.HikKoro OKeaHOB 3eMJIeTpHCe


HHH peAKH. CeikMHqeCKH ,8KTHBHbIe paHoHbI, H~ .u.OJIIO xoropux npaxo

'.u.HTlCH OKOJIO' 5% scex 3eMJIeTPJOCeHHH, 'B ATJIaHTHqecxoM oxease npa
yposeasr K Cpe.u.HHHO-ATJIaHTHQecKOMY xperiry. B I1H.u.HHcKoM oseaae 
3eMJIeTpHCeHHH aaperacrpapoaaau aa noeepeacsax Apaeaacxoro H . 
Kpacaoro MopeiL 

CeAcMHQeCKRe paiioHw CCCP. Ha repparopaa CCCP 3eMJIeTIHl
ceHHH nOCTOHHHO OTMeqaIOTCH B Ilpaxapnarse, IO)KHOM KpblMy,Ha 

. KaBKa3e, 'B IO>KHOH TypKMeHHH, BbIcoKoropHbIx paaonax Cpezmea 
A3HH, AJITae H Casaax, npH6aHKaJIbe, Bepxoancxoa CeHCMHqeCKOii 
06JIaCTH, na CaXaJIHHe,8 Ilpaaopse, aa KaMqaT,Ke, KYPHJIbCKHX 
oerposax, 4yKOTKe H B KOPHKiCKOM aaropse... 

I1HiCT~TY'tOM epHSHKH 3eMJIH AH CCCP COCTaBJIeHa H ony6JIHKOBa
aa xapra CeikMHqeCKOrO pajsomrpoaaaxa CCCP (CM: pH'C. 97), na KO
TOpO"- BbI,lleJIeHbI 12 ceiicMHqecKH orraoaux pafioaoa C YKa3aHHeIM 

. OaJIJIbtlOCTH B03MO)KHbIX 3eMJIeTPHlceHHH. CeHCMHtleCKHe 3OHbI, rne 'Boa
MO)KHbI 3eMJIeTpHlCeHHH 7 (jaJIJIOB H ooJIee, 3aHHMaIQT 13%, HJlH. 
2,9 MJIH'. l<'M2, repparopaa CCCP. 

HaH60JIee BblCOKOH cejicMHtlecKoH aKTHBHOCTbIO 06Jia.u.aIOT p,aiioHbI 
Cpe,llHeii A3HH, npH6aiiKaJlbH, KaMttaTICKo-KYPHJIb'CKOH 30HbLB Ilpa
xapnarse 3eMJIeTpHCeHIIH AOCTHraIOT 9 6aJIJIOB, OT3ByKH HX, KaK npa
BHJIO; pacnpocrpanmorcs naaexo aa BOCTOK. fJIy6HHa cefrcMHqeCKHX 
osaroa noii aOHbI 40-100 RM. HaH60Jlee CHJIMIhlMH 6bIJIH 3eMJleTpH
ceHHH 1940 H ·1977 rr. CeikMHqeCKaH 30H'a KpbIMa 3aHHMaeT IO}KHyIO 
·qa'~Tb nOJIyOlCTpoBa. 3,lleCb 1l3BecTHbI.3eMJIeTp.SIceHWH 'CHJIOH no 8 6aJl

')lOB. Ilocnenaee CHJIbHOe 3eMJIeTpH'CeHHe npOH~mJIO B 1927 r. B pafio
He 51JITbI. OHO 'BbI3BaJlO KOJIOOaHHe nossu B <l>eo.u.OCHH H CHMepepono
JIe (6 6aJIJIOB), CeBaCTOnOJle (5 eaJIJlOB). Cei'rcMHqeCKHH osar naxo
,llHJICH isMope B 25 KM OT 6epera na rJIy6HHe 5-40 KM. 

,UOSOJIbHO sacra 3eMJieTpHCeHHH aa Kasxaae, !HO OHH B OCHOBHOM 
cJIar6,pre H H'MeIOT MeCTHoe aaaseaae. E)KerO,llHO snecs perH1CTpnPY'eT'CH 
AO 200 4-6-6aJIJIbHbIx. 3eMJIeTpH'CeRHH. no ceikM'HlJHOCTH KaB'Ka3 
OTHOCH'rCH K 7-6aJIJlbHoij 30He. HaH60JIee CHJIbHble 3eMJIeTpSICeHHll 
0IlJ,yIlJ,8JIH'Cb B paaoae r. Illeuaxa (1669, 1679, 1856, 1902), B 1968 r. 
8-6aJiJIbHOe 3eMJleTpHCeHHe npOH30mJIO B ApMeHHH. fJIy6HHa cea
CMHqOCKHX osaros aa KaBKa3e 40-100 KM. 

CeiiCMHqeOKaH 30Ha TypKMeHHH npaxuxaer K xpetiry Konernar. 
•	 B 3TOM paaoae H3BecTHbI 3eMJIeTpftCeHHH CHJIOH no 10 6aJIJlOB. no

cnezraee KaTacTpoQ>HqOCKOe 3eMJleTpHCeHHe IIIpOH30mJIO B Amxaeane 
B 1948 r. 3'eMJleTpHCeiiHH Cpenaea A3HH cBSI3aubI rJIaiBHbiM o6pa30M 
C HeOTeKTOHHqOCKHMH .u.BH)KeHHHMH na Tsns-Illane. HaH60JIee paspy
UlHTeJlbHblM 6bIJlO ~10-6aJlJIbHoe KeMHHCKoe 3eMJleTpHCeHHe 1911 r •• 
paspyurasuree r. BepHblH. B 1966 r. 8-6aJIJIbHOe 3eMJleTpHCeHHe npo
H30mJlO B TaUlKeHTe. B 1977 r. CHJlbHble nO,ll3eMHbIe TOJlqKH omyma
JIHC" Ii paaoae r. HaBoH. nOCTpoeHHblH C yxeroa CeHCMH'lHOCTH ropoa 
nOqTH He HcnbITail paapyureaas. . . 

" 

B npH6aKKaJIbe B03MO)KHbI 3eMJleTpHICeHHHCHJIOH ,ll0 10 68J1J10B. 
HaH60JIee CHJIbHble 3eMJleTpHCeHHH B 3TOi!: 30He npOH30UIJIH B 1950 H 
1957 rr. nepaoe npOHBHJIOCb sananaee 03. BaHKaJI, sropoe -,Ha ero 
BOCTOtl'HOM 6epery. B KYPHJlo-KaMqaTCKOH 30He npOHCXO,llHT npeaxy
IlJ,eCTBeHHO rJIy60KoepOKYCHbIe SeMJIeTpHCeHHH c rJly6H'HOH oxara OT 
100 AO 700 KIM. O~HO H3 CHJlbHeHUIHX 3eMJIe1'pHcefl:HH -I1TypyncKoe
-npOIl3OWJIO na KYPHJIbCKHX OCTpOBax B 1958 r. MarHHTY,lla sroro 
3eMJIeTpJIICeHHSI 8,25, cei!:cMH-qeCKHH onar pacnoaaraaca non .IlHOM TH
xoro oxeana na rJIy6HHe 90 KM.. Cnatiue noasexaae TOJI1fKH nspenxa 
OIlJ,yIlJ,aIOTCH B npeneaax Bepxoxacxoro xpeera. 

AHTHceAcMHlIecKoe CTPOHTeJlbCTBO. 3eMJIeTpHCeHHSI Bbl3b1BaIOT pase 
pyuieaae roponos, .cen, 'HaaeMHblX 'H InO,ll3eMiHblX eoopyaceaaa. nOA 
06J10MKaMH 3.u.aHHH rHl>uyT JlIO.IlH. Paapyuraiorcs B nepBYIO osepeas 
're OO'beKThi rpaxnaacxoro H npoasnnaeaaoro cTpOHTeJlbICTBa, KOTO. 
psre nocrpoenuties ysera CeHCMHqHOCTH. 3eMJleTpSllCeHHH B AllIxa6aAe 
(1948) H Taurxeare (1966-1968) nOKa3aJIH, "IT() paapyweHHIOB nep
ByIO Oqepe,llb no.u.B~praIOTCH3,llaHHSI ,llOpeBOJlIOUHoHHoi!: .3acTpoHKH, 
1l0CTpOeHlHbIe H3 caxaaaoro xapnana. HOBbie 3,llaH}lSI C )KeJle306eToH
HbIMH KOHC1'pyKUHHlMH BbI,llep)KHBaIOT nonaesrasre TOJl'tJKH CHJIOH no 
8 6aJIJIOB H 6oJlee. 

K	 llHCJIy npenynpenarensnsrx Mep, CMHrqaIOIlJ,HX HJlH npeaynpeac
,llaIOLUHX 1fI0CJIe,ll;C1'BHH rp03,HbIX 'CHJI npnponu, OTHOCHTCH: COCTaBJleHHe 
xapr IceikMHlfHOCTH paaoaa, YCHJleHHe KOHCTPY.{{UHH 3,llaHHH H CTpOH
IlJ,HX:CH 06'beKTOB, paapatiorxa-npomoaa 3eMJIeTpHCeHHA. CTpOHTeJIb
Hble nnomanxa non aaceaeaaae HyHKTbI H coopyzceaas Bbt6KpaIOTCH 
C yqeTOIM reOJiOfHqeCKHX naaaax, xax MO)KHO ,llaJIbme or B03MOLKHbIX I 

HJIH H,BHblX paspsrsaux aapyureaaa, anana OT KPYTblX CKJIOHOB,' yrpo
)KaIOIlJ,HX 06BaJlaMH H OO0JI3l:lHMH. He6J1arOnpHHTHbI ,llJISI cTpOHTeJlbCT
aa pbIXJIble rpYHTbI H rpemaaosarue nopoms. C yxerox scex 3THX 
nanaux 6b1JIO BbI6paIHo 'MeiCTO -,llJlH cTpOHTeJlbCTBa- aosoro TaUlKeHTa. 
3,llaHHH CTpOHT C npHIMeHeHHeM LKeJle306eTOHHbIx KOHCTpyKIliHH, BepTH
KaJIbHblX aHTHCeHCMH1feCKHX IlIBOB. Orcrpoenaaa 3aHOBO r. Amxaean 
6e3 p aapymeHHH H LKepTB 'BbI.u.epLKaJl 3eMJIeTpsceaae 1968" r. 

Ilpa CTPOHTeJIl>CTBe rllJIOTHH H MOCTOB YCHJlHBaIOT HX OCHOBaHHH, 
60Jlee nOJIorHMH nenaror OTKOCbI. HOBbie KOHCTPYKUHH 3.u.aIHHH ynopo
)KaIOT 'C1'pOHTeJIbC11BO, HO 3TOB KOHe1JHQM csere onpaB,llbfBaeTce6H, 
cnacaer )KH3Hb MHorlilM JIIO,llSIM, ooxpanser OT paspyureaas ,ll0poro
CTOHIlJ,He npOMbIIiIJIeHHble 06'beKTbI. COBeTCKOe npaBHTeJIblCTBo' orny
CKaeT 60JlbmHe cpenoraa aa cTpOHTeJlbCTBO 'B YCJlOBHHX ceacaaxecxa 
OIna,CUbiX 06J1aICTeii. 

. npOfH03 3eMJleTpRCeHHii. Ilpencxaaars 3eMJleTpHCeHHe - r,lle, Kor
, na, K8KOii CHJIbI ero CJIe;ZI,yeT O)KH.u.aTb, 3HaqHT BOBpeMH ,I9pe.zlynpe,llHTb
 

JIIO.IleA 0 H8Jl.BHraIOIlJ,eHCH onaCHOCTH. Ilpocnexa nporaosa 3eMJIeTpSl

ceHHH 3aHHMaeT )'iMbI yseaux MIHOfHX crpaa MHpa. HaytlHble HCCJIe

,llOBaHHH aarrpaaneau aa nOHCKH npe.u.BecTHH'KOB 3eMJleTIHl'CeHHH.
 
Y'CTaHOBJIeHO, "ITO nepe.u. 3eMJleTpSlCeHHeM H3MeHHIO'I'CH cBOAicTBa rop

HbiX nopon, OKOpOCTb pacnpccrpaaeaaacekcxauecxax BOJlH, napynra

eTCSI 3Jl@KTpHqecKaH npOBO,llH1MOCTb rpyaros H np, 

O,lllHH npe.n.BeCTHHKH nOHBJIHIOTCH3a HeCKOJlbKO. JleT HJlH MeCSIueB 
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AO H8''II8JI3 ~e~.fJIeTpJlCeHIUI, npyrae ~ aa HeCKOJIbKO ,lI.HeH H ,n:a>Ke xa
HanpaBJIemjH HMeeT JIHHHIO 

COB. K KpaTl(OCpOlIHblM npenaecrnaxax OTHOCHTCH H3.MeHeHHH ypoBmI na,n:eHHH. 3'ZO/b naaeH.UJf~ 
, It XHMHlIecKoro CO'CTa'B8 [JO.n.SeMHblX aon.: aapyureaae HaTIpH>KeHHOCTH 

3TO yrOJI,aaKJIlOqeHHblH' MelK
3JIeKTpH"lecJ{OrO nOJlH B aruocrpepe. Ilepen CHJIbHbrMH 3eMJIeTpHCeHHH ,lI.y JIH'HHeH naneaas H ee npo.
MH HSMeHSIeTCH ceikMHtIecKHH cj>OH, T. e.lIaoCTOTa I{ pacnpeneneaae no 

eKu,HeH na ropH30HTaJIbHYlO
n'JIOlAa,ll.H CJIa6blX nonsexaux TOJItIKOB. HaKauJIHBaJOllJ,HecH MexaHH

nJIOCKOCTb. 3JIeMEWTbI 3aJIe.
 
qecKMe nanpH>KeHHSI H3MeHHIOT 'S'JIeJ{TpHlIeCKHe H MarHHTHble nOJI».
 raHHH OHpe,n:emfIOTCH C no-

YCTaHOIMeHO, tITO qeM CHJIbHee 01KH,lI.aeMOe 3eMJIeTpSlCeHHe, rea-pans - M0llU>1O ropHoro KOM,naca, 

.me UOSl.3JISIIOTCH ero npe.nBecTHHKH. 
rOpltblU sounac - no He

B HaCTOHllJ,eeBpeMH B c;eHOMHtieCy.1I onacnsrx paAOHax COS,lI.alOTCH 
60JIblIIOH MarHHTHblH npaoop

nYHKTbI Ha6JIIO,n:eH}fH, aa npenaecrnaxaaa. I1x saaaxa - npenynpesc (pac, 101), HC110Jlb3YeMblH B. 
nenae H onOBemea He , HaCeJIeHHH 0 H,aaaHralOllJ,eMCH 6e,n:CTBHH.B 060 reOJIOrH1J:ec K.oH npaKTHKe JJ:.JlH '
 
pynosaaae :TaKHx ItYHKTOBBXO,ll.lIT 6ypOBble c'kBa>K1'lHbI, aa ,lI.HO: KOTO
 opifeHTHpoBKH na WeC'fHOCTH, 
psrx YCTa'HaBJIHBalOT ceHcMorpacj> C a!BTOMaTlf.lIeCKoi\:, peracrpauaea, eeayaasnux 'c'beMOK H' onpe

yCTpORCTBO' ,lI.JIH H3YlIeHHH. ypOBHH H XHMH1J:eCKOrO COCTaBa rpyHTo-'
 neaenas 3J1eMeffTOB 33JI€ra
Bl>IX 1I0,ll., HaKJIOHOMepbl', H3MepHTeJIH nanpaxenaa 3JIeKTp,H1leCKOrO H HHH nJIaCTOB rOpHI:iX nopon,
j,{arHHTHoro .oOJIeR 'B rpyarax H arxocipepe.Tloxaaaaaa npariopos (:HH- Kosmac noaeuren aa- npaao
J,lamCHaBTOMaTHtIeC,K.ll 1-2paaa B tIac.	 " 

yroJlbHoi!: nJIaCTMaccoBoH HJt~ , 
PHe. 100. H3MepeHHe 9neUeHTOB -aaneraHH9,MeTaJIJIHtIeCK<1ii nJIaCTHHKe B CJIOll ropH~" KOMnacOM: 

KpyrJIoii onpaas.. QCHoBHaSf A - JlHIIRli npocTHpBSHli. B - JlHHHJII na;ll,eRIIJII;	 a
JJ:eTlrJIbnpH6opa - MarHHTHag . BBXOlKAellHe nllHHH npOCTBpBHHJI; 6 -';-ODpe,IleneHHe 

B3J1l1yrB npOCTHpBHHlI,. 11.,-- onpeAen,eHlle yraa na
CTpe.nK8 ,1, nOMemeHgaH aa AeRHlI, II - OnpeJUMeJ!!'f! 83KMYT8, n8Jll!HKJII 

TEKTOHJ;fYECKHE HAPYWEHHlI 

rn'aBa XXIV 

HrJIe, B u.eHTpe., O,ll.HH KO

aeu CTpeJIKH, ,oKpallIeHHblH
 

I'opasre noponu, czaraiounre CJlOH 3eMHoH xopu, .3aHHMaIOT B HCR
 B 6eJIblH HJIH tIepHblfi, uaer,
 
»upe,n:eJIeHHOe npocrpaucrseaaoe nOJIO>KeHHe, HMelOT cj>OpMy, paaue
 scerna 06pa,llJ,eH Ita cesep,
 
pu. Y MarMaTHlIeCKHX nopon cj>9pMa 33JIerallHH xame 6bIBaeT nenpa
 npyron, KpaCHbIH - aa 101'. 
BHJII>HblX oqepT8HHH (6aTOJlHTbI, llITOKH, >KHJlbI) , Y ocanovasrx - cj>op Ocrpus ~OHU.h1 CTpeJIl<:H na
Ma T.eJl 60nee iBbl,ll.ep>KaHa no paC1npOCTpaHeHHIO H MOllJ,HOCTH.. <l>OPM8 npaBJIeHbI,B CTOpOHy JIHM6a 
saaeraaas ropnux nopon, upaoepereaaas HMH npa -cj>OpMHp'OBaHHH; 2" aa. KOTOpOM HaHeceHI:i 
;IBJI~eT<:Hnep8u'tH.OU HJlH H.eH.apy1.UeH.H.Ou tjJOpMOU. "- ' 360 ,n:eileHHH. Ilena ozmoro
 

nepBH'IHaH c1JopMa H 3J1eMeHTbI aaneraliHfI OCa)l.O'lHblX nopon. HaH-'
 ,n:~eHHH- 1°. .QeJIeHHR JJ:JiSi 
60JIee pacrrpocrpaaeaaoa cj>OpMOH aaaeraaaa ocasosaaxnopon HBJIH- , YJJ:06CTB8 OTCqeT8 H8HeceHbf 
erca {;AOU. CJIOH, HJlH nJIaCT, ~ reOJIOfHlIeCKoe TeJIO,CJIO>KeHHOe oznro npoTHB qaCOBOHCTpeJIKH.
pOAHOH: oca,ll.O,qaOH noponon, B ero ,CTpoeHHH Bbl,n:eJIHIOT KpOBAIO Y OCHOBaHHH JIHM6a. nO(l7HB 
BepxHlO1O orpaHHlIHBalOllJ,YIO' nOBepxHOCTb H, nOa01.UBY. Kparsaauree 0°, 900, 180° H 2700 npocTaB
paJCtCTOH'HHeMe>K,lI.y HHMH - MOU{H.OCTb CAOR.. Pesce ocahosusre nQPo~b1 JIeHbI 6yKBH, C, B, 10, 3
aaaeraior B BH,n;e JlUH.3bl. JIHH38 - reonorasecxoe TeJlO tIeqeBIWe06 cooTBeTcTaylOllJ,He croponaa 
pa3HOHcj>OPMbI, 6bICTPOBbIKJIHHHBalOllJ,eeC,H no scex Ha,npaBJIeHHHM. CBeTa. PacnOJI02i<:einie' 6VKB
 

nOJlOMeHH~CJIOH B :npOCTpaHCTBe -orrpeneasercs 3JI-eMeHTaMH 3a
 B H 3, 03HaqalOllJ,HX CooTBeT
JIeraHHH: npOCTHpaHHeM, naneaaex, yrJIOM IIa,n:eHHH. ,flpOCTUpaH.Ue CTBeHHO BOCTO~ ,H sanan, 'He
 
(pH'C. 100) ,eJIOH HJIH ero npOTH}l{eHHOCTb B npocrpaacrse asrpaacaer
 COOTBeTCTByeT ,n:eHCTBIfTeJIb
CR AUH.UeU npoctupanus, 06pa3yeMoH' nepeeeueaaex topH30HTaJIbHOH , HO~y nOJIO}l{eHHIO CTOPOH 
nJIOCKOCTH c TIOBepX,HoCTblO CJIOH, naneaae --':"','luH.ueu naiienun, JIe>Ka~ • 'M 'CReTa; HX nOMeHHJIH MeCT8Ml1 ' 
meA B nJIOCKOCTH MOH, H nepneH,n:HKyJIHpHOH: JIHHHH npocrapaaas. ,lI.JIHY,ll.06CTBa OTCqeTa a3HMY_ 
Ilpocrpaacraeanoe nOJIO>KeHHe 3THX JIHHHH: H3MepHeTCHa3HMyTa,MH. TaJIbHblX HanpaBJIe!lHH. B,n:OJIb 
A3UMyT npOCTUpaH.UR - 3TO npaBbIHBepTHKaJIbHbIH yroa, 06pa3OBaH BOCTOlIHOH CTOPOHbI nJIaCTHH- Puc. 101. fOPHblA KOMOaC:
 
HbIH MarHHTHblM Mep,H)l.lIaHOM H JIHHHeH npocrapaaaa, asU""!JT naiie
KH B nOJIyKpyrJIOH npopesa	 1- IIBrHBTRBIi c,.penKB. 2 -,.IIHJf6, ,JlnR H3l1epe

HRa 83RII)'1'OB, 3 - nonynHIICS AnJII, R311epeHHlIH.UR. (8 OTJIHQHe OT a3HMyTa npOCTHpaHHH) B KaQeCTBe H3M~pHeM9ro naaecea IJOJIyJIHM6 C ,n:eJIeHHH yrnOB naAeHHJII. 4 - OTBeC. fI- nnacTMBCCOBBII 
nnacTRRII8
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!dH OTO J(O 90° B onay H npyryto CTOpOH'y. Ha HrJIy, cJIY)Kal1.lYIO onopon 
,1);JISI MafHHTHOH CTpeJIKH, HaJ(eT OTBec 4, C JIOMOUlhlO xoroporo uaMe- _ 
PSIIOTCSI YfJIhI H8KJIOHa K JIHHim ropasonra, 

ASlflMyT npocrapaaaa onpeneasxrr, H1pHKJIa,n:hlBaSl xoxnac (rrpH ro 
pHaOHTaJIh'HOM nOJIO)KeHHH nJIaCTHHKH) ,llJIHHAOH CropOHOH K JIHHHH 
IIpOCTHpaHHSI (CM. pHC. 100). Oroser 6epyT no cesepaoxy KOHUY 
CTpeJIKH, T. e. aanacusaior '1'0 neneaae JIHM6a, nporas xoroporo OCTa

'tiOBHJICSI cesepaua KOHeu MarHHTHoH CTpeJIKH. l.JT06hI yCTaHoBHTh
 
.a3JilMyT naneaas, nJI8CTJilHKY xoxnaca pacrronaraior ropH30HTaJIhHO II
 
npJilKJIa,llhiBalOT ee 'KOpOTKOH IO}{<HOH CTOpOHOH K JIHHHH npocrapaaas.
 
10rJ(a ceaepnas cropoaa KOMna,ca COBMeCTHTCSI c HanpaBJIeHHeM JIH

-IIHH naJ(6HHSI. 3a'l'eM TaK JKe, KaK H npa OTCtIeTe aaaxyra npocrapa

IIHSI, 6epyt OTCtIeT no cesepaoxy 'KOHUY CTpeJIIKH. .llJISI onpeaeneaas
 
yraa HaKJIOHa UJIaCTa ropHhlA xoxnac npHKJIaj:{hIIBalOT ,n:JIHH'HOH CTOpo


HOH nJIaCTHHKH (co 'CTOpOHhI 'llOJIyJIHM6a) K 'I10BepXHocTH 'CJIOSI B,n:OJIh
 
.JIHHHH naneaaa, _Ka'K 3TO rroxaaaao aa pHC. 100. CBo6o,n:HO nepexe

nJ;aIOUlHHCSI O11HOCHTeJIhHO OCH OTBec :BcerJ(a aaaaxaer BepTHKaJIhHOe
 
110JIO)KeHHe. IT03TOMY npa JII060M HaKJIOHe pe6pa xoxrraca OTBec
 

"PHKcHpyeT yrOJI' naneaas, OTCtIeT xoroporo npOHaBOJ(SlT no nOJIyJIHM'
 
.(5y C nOMOUll;1O orseca. . 

IT,pH aaTIHCH HaMepeHHhlX 3JIeMeHTOB aaJIeraHBSI npHHHTO ytIHThI
aars- JIHilih yrOJI naneaas -eJIOSl H 83HMyT ern naaenas. AaHlMyT npo
oCTupaHHSI MO)KHO no.nytIHTh aa a3HMYTa nanenns, OTHSIB HJIH DpH
i6aBHB goo. 3JIeMeHThI aaJIeraHHSI aanacaaaior CJIe'.n:YIOUlHM 06paaOM: 
.as. nan. 103. 220"L50°. 3TO osnasaer, tITO CJIOH IIIpOCTHpae'l'CSI B ceo 

aepo-aananaoa • HanpaBJIeHHH 310°, norpyxcaercs B ioro-aananaoa na
!fipaBJIeHHH 220° H tITO OH HaKJIOHeH K JIHHHH ropH30HTa nOJ( 
yrJIOM 50°. 

Hapyureaaoe aaaeraaae. Paaaootipaanue no cpopMe .H aarrpasne
fIHIO TeKTOHHtIecKHe J(BH)KeHHSI asrasmaror aapyureaae nepBOHatIaJI6
1I0ro aaJIeraHHSI ropaux nopozt, 

. ITOJ( J(eHCTBHeM KOJIe6aTeJIbHhlX, CKJIa,n:Koo6paaOBaTeJIhHhlX, r JIhI

<60BhlX IUJIH CJ(BHrOBhJX ,n:BH)KeHHH MarMaTHqeCKHeTeJIa H ocanosaae
 
TOJIUlH KaMeHSlIOT nOJIO)KeHHe B npOCTpaHCTBe, TepSlIOT CnJIOiliHOCTh,
 
<CJIOH nJIalCTHtIHhIX oCaJ(,OQHhlX nopon non BJIHSI'HHeM ropH30HTaJIhHO H
 

BepTH'KaJIhHO HanpaBJIeHHhIX ,necpop~H'pYIOUlHX yCHJIHH H3rH6aIOTCSI,
 
npaofiperajor rpopxy CKJla,nOK./
 

BOJIee MeCTKHe noponu rana n~CtIaHHKOB H3rH6aIOTCSI, noxpusa
~TCSI Tp~LqHHaMH. .
 

I-I3MeHeHHe nepscaasansaoro aaJIeraHHSI ropasrx nopon aasuaaior 
TeKTOflUtteCKUM napptuenues, TeKToHHtIeCKHe HapyIIIeHHSI ,neJIHTCSI na 

• .f:KAaattaTbte, HJIH nAUKaTU8H6te (JIaT. plicatus - CKJIa,ntIaThlH), H pa3

ouesue, HJIH aU37JlOflKTU8flbte (JIaT. disjucto - paazteamo). BHJ( aapy
IIIeHHH zraer BOa'M02KJHOCTh iCYJl.!HTh 06 HCTOpHH ,nBH)KeHHH aeMHOH K'Oph1 
na J(aHHOM yxacrxe B J(aJIeKOe reoaorasecxoe BpeMSI, yCTaHoBHTh,
 
.ohlJIH JI,H 3TO ropooopaaosareasaue ,n:BH)KeHHSI HJIH napyUleHHSI, BhI

3B~HHhle ByJIKaHH3MOM HJIH ,npyrHMH npoueccaxa.
 

Coanaaaue TeKTOHHtIeCKHMH ,nBH)KeHHSlMH crpyxrypu aepenxo
 
~JIarOnpHSlTC'TBYIOT 06paaOBa'HHIO MeCTOp)K){eHHii nOJIeaHhIX HCKO-e
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naexux. TaK, B paapasasx TpeUJ.HHax pynonocauepacraopu OTJI8ra
lOT MeTaJIJIHlIeCKHe noaeaaue aesonaexae: .Me,n:h, CBHlHeu H np, CKJIa,n:
sarue CTPYKTYphl SlBJIHIOTCSI csoero pona JIOBymKaMH ,n:JISI HaKOnJIeHH~ 

HecpTH H npaponsoro raaa, B TO )Ke BpeMSI TeKTOHHtIOOKHe HapyIIIeHHH' 
nepHO~HtIeCKH paspymaior H paCTaCKHBalOT aa tIaCTH panee otipaso
saaaae MeCTOpO)K)J.eHHSI noaesaax acxonaeastx, 3'HaHHe TeKT.OHHtIec,· 

KHX HaQYIIIeHHH H ,nHHaMHKH HX 06paaOBaHHH nOaBOJISleT. reonorass 
opaearapoaarscs 'IIpH n9HC:Kax H pasaeaxe MeCTOpO)K,neHHH~rroneaaux 
acxonaexux, 

HaytIeHHeM TeKTOHHtIeC~H~ HapyIIIeHHH aaHHMaeTCH HayKa CTpyK

TYPflaJl. zeOAOZUfI.. , 
CK.II8AqaTLIe HapyweHHR. OCHOBHhlM BH,n:OM CKJIa,n:"IaThIX aapyure

HHn HBJISleTCSI CKJIa,n:Ka. CKAaaKO':;' aassraaior BOJIHoo6pa3HhlH .oofHQ. 
CJIoeB, 06pa3'OBa'BiliHAcSI B. npouecce TIJIaCTHtIHhlX ,n:ecpopM8UHH ropasrx 
nopon, 

CKJIaJ(KH 6h1BaIOT BblnYKJIhlMH - aflTUKAUflaAbflbtMU H aoray
TbIlMH ~ CU~KAUflaAbflbtMU. B HX erpoeaaa paanavaior KphlJIhSl, 'daMOK,.. 
SI,n:pO (puc; 102). /(pbtAbH - 60KaBhle 'tIaCTH CKJIa,nKH; MeCTO HXCMhI
KaHHH (HaH60JIbillerO HarH6a) naasraaior 3aMKOM. IbcTh .CKJIaJ(II<Id,. 
aaxmosenaaa Me)K,ny KPhlJIbHMH H aaMKOM, ·COCTaBJISleT ee !iapo. 
B H,D;pax aHTHKJIHiHaJIhHhIX CKJIa,nOK 06bl'tIHOaaJIeraIOT rropoaa 60JIee 
.J.:peBHero IB03pacT!i, tIeM aa KPhlJIhSlX, a y 'CHHKJIHHaJIhHhIX - 60JIee MO
JIO.B:hIe nopOJ:{hi. 

.llJISI HaytIeHijSl CKJI8,nOK H onpeneaeans nOJl...Q)KeHHH HX B npOCT
pancrse 'SBe,neHhI ijOHSlTHH' 0 reoMeTpHtIe'CKHX 'l:tJIeMeHTax, 'CKJIaJ(KH
ocesoa nOBepXHOCTU,mapHHpe, OCR H yrvre 'CKJIa,n:KH. OCe8aR. nAO
CKOCTb (:nOBepXHQCTh) - 31:0 eootipaacaeaas llJIO'CKOCTh, xoropaa npo
XO,llHT llIepea aaiMOK C,KJIaJ(KH H ,neJIHT ee npHtMepHO aa J(Be CHMMeTpHtI.( 

Hhle tIaCTH. Paspeaaa CKJIa,nKy B,nOJIh, ocesaa nJIOCKOCTb otipasyer JIH
HHIO nepecexenas 'C nOBepXHOCThlO xascnorc CJIOSI - tuapnup CKJIa,n:KH. 
C*OJIblKO 13 CKJIa,nKe CJIOelS, CTOJIhKO H IIIapHHpOB. IIJapHHp sener ce65r 
B npoerpaacrse Ta,K )Ke, KaK ,H CKJIa,n:'Ka. ECJIH CKJIa,n:Ka norpyscaerca 

aa rJIY'6HHy HJIH OTKJIOHSleTCSI B cropony, TO H III.apHHp pacyer .B npo
CTpaHCTBe HaBHJIH'CTYIO JIHHHIO.. 

ITpO,nOJI)KHB ocesyio nosepxaocrs ,no nepecexeaaa C UOBepXHOCThlO> 

3eMJIH, nOJIytIHM aoayro JIHHHIO nepecexeumo-e- OCb CKAaaKU. Ocs, 
CKJIaJliKfj cosnanaer C 'ee npOCTHpaHHeM. ECJIH npo,!1.0JILKHTb B npocr
paHCTBe KPhlJIbSl BllJIOTh ,n:o HX naaaxaoro nepeceseaaa.vnoaysaa yzo.lt' 
CKAaOKU a. ,. . 

BOJIbIIIHHCTBO CKJIa.n.OK HMeeT JIHHeAHO-BhlTSI.aYTYIO CPOPMY. Hx 
npOTSlMeHH{)CTb OT J(eCSlTKO'B MeTpOB no COTeH KHJIOMeTpOB. O}l.H9(}l[ 
Hhle CKJIa,n:KH 06h1tIllO aaMKHyThI B nnaae. Paaxepsr ax onpe,n:eJISlIOTCH. 
BhlCOTOH Ii UlHpHHOH; TaK KaK CKJIaJ(tIaTbIe crpyxrypu 06bItIHO npen
CTaBJIHIOT C060H . tIepeJ(OBaHHe aHTHKJIHHaJIeH H CHHKJIHHaJIeH (CM .. 
pHC. 102), TO aa 8btCOTy a CKJIaJ(KH npHHHMalOT paCCTOSlHHe Me>K.ny 
HaH60JIee ShlCOKOH TOqROH aHTHKJIHHaJIhHOH H HaH60JIee HHaKOR TOtI
KOH CMe)KHOii CHHKJIHHaJIhHOH CKJIaJ(KH, asxepearroe no KpOBJIe ,HJIH' 
nOJI.OIIrBe onnoro H roro )Ke CJIOSl: Illupusa CKJI3J('KH onpeaenaerca 
paC'CTOSlHHeM Me)K.lJ:y OCstMH ,nByX cocennax aHTHKJIHHaJIbHhIx HJIH CHH
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· KJUlHaJlbHbIX CKJl3)J.OK. 3aMKHyTbIe B naaae- OKOHtIaHHH, aHTHKJIHHaJIb
HbIX CKJIa,lJ;OK Ha3bIBaIOT nepUKAUHaAblO, CHHKJIHHaJIbHbIX - t{eH.TpU- . 
KAUHaA61O. Y Ta.l.<HX CKJIa.ll.OK .lJ.JIHHa - 3TO paCCTOHHHe Me}{{,lI.y U.eHTpH

KJIHHaiIbHbIMH HJIB nepWKJIKHaJIbHbIMH OKOHtIaflHHMH. 

OGb 

PHC. 102. 3JIeMeHThi CTpoeHHlI CKJI8AOK:
 

1- IBTUIUIIIBIIlItUU C/UlaAJl;a. 1- CUBltlIllillnltBllI clUIIAJI;"" G - BUCOTa CIUIaAIUI.
 

I 

OT.lI.eJIbHbIe .,CKJIa,lI.KH B npapone BcTpeqaIOTCH penxo, lJ:aIIJ.e Ha9JIIO
aaIOTCSI uenue KOM,nJIeKcbI. paaJIHtlHhlX .no MOP<!>OJIorJiH H' npOHICXO}{{

.lI.eHHIO 'CKJIa,IJ.OK. B cocran TaKHX KOMnJIeKlCOB B O.ll.HHX CJIytIaHx' BXO

Jl;SlT npep1>IBH'CTWe, aaxsayrae ,B npocrpancrae CKJIa,lI.KH·c nOJIOrHM 

- na.ll.eHHeM KPbIJIbeB, 'B ,ltpyrHx - JIHHeHHO-BbITSlHYTbIe,6oJIlJIIIOH npOTH

JKeHHOCTH CKJIa,IJ.KH co 'CJIO~HOH Mop<!>oJIorHeii 'H KpyTbIM naneaaea 
KpbIJI&eB. Oc06eHHocTH CTpOeHHH OKJIa;!J:oK H HX nOJI01KeHHe B npOCT
paHCTBe n03BOJIHIOT. 'BbI,lI.eJIHTb HOCKOJIbKO THnoB CKJIa,lI.OK. CKJIa,lI.KH 

KJlaCCH<!>HU;HpYIOT no nOJIOJKeHHIO B 'lIpOCTpaHCTBe oceaof nJIOc~[QcTH, 
OCH CKJIa.ll.KH, MOP<!>OJIOfHJ.I saxxa, IIIpOTH,}{{eHHOC1'-H H paaxepax 
CKJIa.ll.OK. 

no nOJIOOKeHHlO. B npOCTpaHCTBe ocenoa UJIOc,KOCTH H KpbIJlbeB BbI
.rr.eJIHIOT OKJIaD:KH npHMbIe, KOCbIe, onpoxasyrae, JIeJKatIHe, rrepesepny
Tille [pac, 103). Y npRMblX cuavoK 1 ocesaa nosepxaocrs !BepTH

KaJIbHaSl, KPbIJIbH cHM'MeTpHtIHbI H nanaior B npOTHBOllOJIO)KHble - CTO

POHbI (pac. 104). KOCblMU '2 HaabfBaIOT CKJIa.ll.KH C HalKJIORHbIM [lOJID
1KeHHeM. oceaoa nosepxaocra H KPblJIhSlMH, .na.ll.aIOIIJ.HMH B paaHbIe 

cropoaa (pHC. 105). OnpoKuHyrble cKAavKu 3, nOJI,0'6Ho KOCblM, na-

KJIOHeHbI, HO KPbIJIbH Y HHX nanator B O.ll.HY 'CTOpOHy. CKJI-a.ll.KH 'C ro
pHaORTaJIbHbIM IIIOJIO}{{eHHeM ocesoa 'nOBepx,HQcTH aasuaator .neacauu
oMU 4. Y nepeeepnqrux CKAaooK 5 ocenaa nosepxaocrs HaKJIOHeHa 

HH}{{e JIHHHlL ropaaoaravnosroxy aaMOK CKJIa.ll.KH OKaabI,BaeTCH HH}{{e 
ee OCHOBaHHSI. flo nOJIO}{{eHHIO 'B' npocrpaacrae mepeaepayrsre aHTH

KJIHHaJIbHble CKJIa,lI.KH Hano

MHHaIOT CKJIa,lI.KH CHHKJIH

HaJIbHbIe, HO y nepeaepayrsrx 
aHT~KJIHHaJIbHbIX . CKna,lI.OK 
~Jl.pO J~JIO}{{eHO 60.nee npea
HHMH, tIeM HX KPbIJIbH, iIOPO: 
.n.aMH, a y CHHKJIHHaJIbHbIX 

60JIee .MOJIO,lI.blMH. " 
CBoe06pa3HbI cTyneHtIa-

TbIe CKJIa,lI.KH - epAeKcypbl. 
Y Hilx' O,lI.HO KpbIJlO HMeeT 

BepTHKaJI'bHOe, npyroe ropa
30HTaJIbHOe, ,HJIH Cllaoo rra PHC. 103. THnhl CKJla,nOK no nOJIOlKeHHIO 

KJIpHHOe nOJI01KeHHe. 06paayJl B npOCTpltHCTBe oceBol{ nOBepxHocTH H X8
paxrepy H8KJI1)Ha KpblJIbeB:neititH npHMoA yrOJI C BepTH- , 

I ~ npa..all. 2 - KOCaJi. 3 - onp.oKHHYTalt, "-:- neza-KaJIbHblM KpblJIOl'.... OceB3S1 '1aH. 6 -' nepeBepBYTall. 6 - illneKcypa ' 
nOB~pXHOC1,'b HaKJlOHeHa K ro
pasoary non yrJIOM 45° . (CM. 

pHC. 103, 6). 
_ Flo" Mop<!>OJIOrHqeCKHM 

ecoeenaocrax aaxxa BbIJIe

JISJIOT rpeeaesanaae, cyanyx
Hble, .aeepootipaaaue H H30

KJIHHaJIbHbIe CK,1Ia,lI.KH (pHC. 
106) ."- Fpetineeudnue CKJIa,lI.

KH J HMeIOT y~KHH aaMOK, na
nOMHHaIOIIJ.HH rpeoeHb , HJIH 

KHJIb, H paCXO,lI.HIIJ.HeCH B CTO· 

pOHhI KPblJlML CYHOYI/,HQR• 
MH /i,Op06I/,aTaR~ cxnaiixa 2 
xapaxrepaayerca npHMblM, 

pacTHHyTblM B CTOpOHbI 3aM

KOM 111 OTBeCHblMR HJIH P<iCXO
AHIIJ.HMHCH -B CTOpOHbI KPblJIb
lIMW. Beepootipasnue CICJlao
IIU 3 -B OTJIHtIHe OT CYH,lI.yq

RIIIX MeHee pacraayrsr B 3aM
KOBOH qaCTH H nepexcarsr n 
OOJlaCTH H,lI.pa. HSOKJlUHaAb
HbLe (rpes. Hroc - paBHbIH, 
KJIHHO - HaKJIOH) CKAaO/i,U 
4 HMeIOT napaJIJIeJIbHbIe ...... 
KPbIJIbH C O,lI.HHaKOBbIM nane-
RHe ' Pac, 104. TIPllM811 8HTHKJIHH8JIhHafl CKJI8JlK8 

M. B H3BeCTHlIK8X (no M. cJ>. I1B8HOBOA, 1974) 
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Hsyseaae CKJI8,Zl.OK B 'IIJIaHe nOKa3aJIO, qTO O.u.HH 8B HHX(JIH'HeH
asre) HMelOT 60JIbillylO npOTHJKeHHOCTb H 3HaqHTeJIbHhle paaxepu, 
apyrae XapaKTepHGylOTCH OTHOCHTeJlb'HO He60J1blllHMH' paaaepaxa it 
3aIMIKHYThI B i1IJIaHe. JIHHeHHhle CKJIa.u.KH no nOJIOJKeHHIO OCH .u.eJIHTCH 
aa IIIpHMhle, AyrH CKJIa.u.OK H B'Hpran.HH (pHC. 107). flpJlMble KyAUCO
otipasnue CKJIa.u.KH HMelOT OCH, BhlTSlHYTbIe no npOCTHpaHHIO B aane 

PHC. 105. Kocue CKJI.li,llKH KphlMH (<jJdTO H. C. Caraesa) 

PHC. 106. fHnbl CKJIa)l,OK no <jJopr.ie aasrxa: 
1 - rpe(iHeBHAHall, :1 - cYH.u.}"IlIall, 3 - Beepoo(ipasHall, 4 - HSOKnHHanb' 

Hall, 5 - .u.HanllpOBaJl, 6 - <jlneKcypa 

npaxsrx JIHHHH. OHH .OOhlqHO BCTpeqalOTCSI rpynnaxa, 06pa3yIOT ce
pHIO napanaensnux npyr ,Zl.pyry crpyxryp, nanpaaep ropaue Xpe6TbJ 
B ropax HAp. JJ.yeu CK:AaaOK CBH.u.eTeJIbCTBylOT 0 npOSlBJIeHHH ropa
aOHTaJIbHbIX c.u.BHralOlIJ,HX yCHJIHH :B MOMeHT CKJIa.u.KOO6pa30BaHHSI. 

. npWMepOM nyr xoryr CJIyJKHTb naJIe030HCKHe 'CKJIa.u.qa·TbIe crpysrypu 
HODOH 3eMJiH, IlonapaoroVpana. Bupeauuu (JIaT. virgatio - BeTBJIe-

HHe) - BeTBSllIJ,HecSl CKJIa.u.KH, pacxonauiaeca B CTOPOHhI' OT O.u.HOR' 

aeTBH.
 
BOJIee pasaooopaaaa no o~epTaHHsiM CKJIa.u.KH, 3aMKHYThle B DJIa-


He. 3aMhlKaHHe npoacxonar BCJIe.u.CTBHe H3rH6aHHSI nxacros, cnaraio

m.HX 'CKJIa.u.KH, He TOJIbKO no naneamo, .HO H 1II0 npOCTHpaHHIO.COO'l
 
BeTCTB'eHiHO 'IlOrpY:>KaIOTCSI H HX urapaapu. Hupaaae nrapaapoa ,H DO'
 
CJIe,Zl.ylOmee HX B03.u.hlMaHHe Ha3h1BaIOT YHaYAJl~Uea (JIaT. undulatio -"
 

oopasoaaaue He60JIblllHX 'BOJIH). .
 
HaH60JIee pacnpocrpaaeaaue 3aMKHYThle crpyxrypsr - tipaxu


cKAaaKU (rpes. 6paxHc - KOpOTKHH) - OTHOCMTeJIbHO He6oJIbillOH
 
npOTH)KeHHOCTH (COTHH MeTpOB, e.u.MHHu.hI KMJIOMeT-poB) CKJIaAqaThle
 

crpyxrypu, y KOTOphlX .u.JIHHa
 

OTHOCHTCSI K urapnae He 60Jlce .---; /:/'
 
KaK 5: 1 H urapaap M30rHyT .u.y- ".,...--.---:::; .
 

r.ooripasao. Cpena HHX BhI.u.eJISI- ~;J/ ~
 
lOT 6paxuaHTUKAUHaAU H 6paxu- s
 /--0,
CUHKAUHaAU. BpaXHaHrHKJlU-. (1 .
 

HaJIbHhle crpyarypu - Ha.u.e)K
PRC. 107. CKJIlI.!tKH B nnane: 

'. HhleJIOBYlllKH He<l>TH; nosroxy 
a - npllM.hle, 6 - Ayrll, IJ - ,Bllprau.HII

C HHMH aepenso CBSl3aHhI MecTO

p0>K,Zl.eHHSI· :>KH.u.Koro Tonmma
 

(HeiPTb TaTapHM, . BaWKHpHH).
 
ECJIH COOTHOllleHHe .u.JIMHhI H lllHpHHhlCKJIa)l.OK 1: 1, ro aHTMKJIH

aansaue crpyxrypu uaasraaror auanupoBbJMU HJIH KynoAaMu, aCHH

KJIHHaJIbHble - MyAbaaMu. .LI.ManHpOBhle (rpex• .u.H~nHpo - nporsrsars) 
CTPYlKTYPhl (ex, pMC. 106) oopaayiorca nYTClM Bbl)KHMaHHSI H3 rJIy6MH 
nna'CTHqHhIX r.1MH, npcrsrxaiounrx nsnnenescamae TOJIlIJ,1t ocanonasrx 
ropaux nopon, Kynoaa o6pa3yIOTcSI aa cxer BhI)KHBaHHSI .u.aBJIeHHeM 
nJIa'CTOB 'COJIH. ORR M3BecTHhI B npHKa,onHHCKOH HH3:MeHHOCTH • .LI.peB
aae MYJIb.u.hI nanrecopaaaoa <l>OpM'hI 'BCTpeqaIOTCSI aa Kepnencxox 
noayocrpose, B KphIMY, rne K HHM npayposeaa MeCTOpO:>K.u.eHHSI 6y.phlx 
:>KeJIe3HSlKOIB. .> 

. Xapaxrep 'CKJIa.u.OK BO MHorOM onpeneaserca csoacraaxa ropnsix 
nopon H CTeneHbIO TeKroHHqeCKOH aKTHBHOCTM aeMHOH xopu. Ilna
CTHqHbIe noponu 06pa3yIOTCKJIa.u.KH 60JIeeCJIO)KHhlX OqepTaHaH. 
B 06JIaCTM OTHOCHTe31bHO cnoxoaaoro TeKTOHHIIeCKoro pe:>KMMaaeMHOH 
KOphI paerrpocrpaaeau KOpOTKO saasayrue B naaae 'CKJIa.u.KM c IlOJIO
rHM nanenaea 'KphlJIbeB. TaM, r.u.e npOliCXO.ll.'HJIH aKTHBHhle TeKTOHH
qC'CKHe .u.BH:>KeHHH, xapaxrepasi rpyrmsr JIHHeHHO-'BbITSlHYThIX CKJIa

.u.OK CKpyThIIM nanenaex spsmsea. 

rpyITJIhI 'CKJIa.u.OK Ha3hIBaIOT cKAaattaTOcTblO. 
no npOHCXO:>K.u.eHMIOCKJIa)l.KH )l.eJISlT aa 3K30reHHhIe H' 3H)l.OreHHhIe. 

3K30eeHHbLe CKAaaKU 60JIbllieil: sacrsio He3HalJHTeJIbHhIX pasxepcs H 
He6oJIblliOrO UJIOII(a)l.HOrO pacnpocrpaaeaas. OHH <l>OPMHPYIO'l\CSI npa 
06TeKaHMH ocaneaxa HepOBHOCTeH npesnero penserpa, ynJIOTHeHHH 
nopon, paatiyxaaaa, onOJ13aHHH H )l.p. 3HaoeeHHbLe CKAaaKU 06pa3Y
IOTCSI UpH yqaCTMH MarMaTHqecKHx, MeTaMop<l!HqecKHX H TeKTOHHqeC
KHX nponeccos. Oco6oe MCCTO 3aHMMaIOT TeKTOHHQeCKHe .u.BH}KeHHSI• 

C03JI.aIOIUHe caaue xpynaae cxnansarue crpyxrypu, 

279 
276 



KOJIe6aTeJIbHble .i;BH}I{eHHSI-BblablBaIOT OQpaaOBaHH~ xpynaux, no H. C. Illarcxaa, Ta'KaSl3Ta}l{HoCTb $opMHpyeTCSI B nponecce )J.JIHTeJIb
JIOrHX, aaaxayrux iB nnaae CKJI8)J.OK, 'Ha~bI'BaeMblX aHTeKJIHaaMH H 'aoro paaBHTHH aeMHOH' xopu. rp8JHHU8, paS)J.eJISlIO"IIJ.aH TOJIIIJ.H paaaoro

sCHHeKJIHa8MH. AHTeICAusa •.HMeeT BH)J.· noaoron aHTHKJIHHaJIbHOH aaxx-. 803paCTa C paaHblMH yrJIa'MH a8JIeraul!..SI nopon, rrOJIYllHJIJi aaaaaaae 
Hyroil B' nnaae crpyarypuc nanenaex xpuasea OKOJIO 1° H IIIHpHHOH gZAOBOZO HeCOZAaCUfl (pHC-. 110). ITo. KOJIHlIecTBY yrJIOBblX HeCOr.llaCHH 
COTHH KJfflOMeTpoB. ITo)J.06Hble crpyxrypu CHHK.nHH~JIbHoro.xapaxrepa B reOJIOrHlIeCKOM paapese cy)J.SlT 0 TOM, cKOJIbKO paa 8 )J.aHH!>M paaoae 
H8abIB81OT CUHeICAUSQMU. ITpJlMep8MH TaKHX crpyxryp xoryr CJlY}l{HTb .Boao6HOBJIHJIHCb CKJIa)J.Koo6paaOBaTeJIbHble ABH,JKeHHSI. 
BOpOHe}l{CK8S1 8HTeKJIH3a H MOcKo8cKaSi CHHeKJIHaa » OC8)J.OllHOM lIex-. Pa3pbiBHble HapyweHHSI. TeKTOHHlIeCKHe' napyuienas C paspuaox 
JIe eaponescxoa lI8CTH CCCP. CrrJIOWHOCTH ropnux nopoa nOJIyqHJIH aaaaaaae pa3pbLBHbLX. Paapjrs

< 
HMeeT BH)J. TpeIIJ.HHbI. paa)J.eJISIIOIIJ.eii: MOHOJIHTHylO nopony H8 lIacTH,.,. 

PHC. l08.C.iImKHble CKJl8,ll'laTbie crpyxrypa; .
 
..: e - RHTHKJlHHOPIIR; 6 - CHHKJlHROp".
 

BOJIee C.iiblKHylO epOPMY H aH8l1HTeJIbHYlO JIHHeiiHylO rrpOTH}I{eH

1!OCTb HMelOT crpyxrypu roprrux paHOHOB -aHTHKJIH:HOpHH H CHinJIH


,~HOpRH (pHC. 108). B HX 06paaoBaHMH rrp,HHHMaIOT_YlIacTHe CKJI8)l,KO
.' otipasoaareasnue H ropooopaaoaarensuue )l,BJOKeHHH. .
 

-v). 

AHTUICAUHOpUU - £'-!.I0}l{Hb!e aHTHKJIHH8JIbHbIe crpyxrypu npOTH Puc. 109. CJlOJKHble ,llHCnOKaU;HH .B ropaux paaonex (no M. 11». HsaHosoH, . 
}l{eHHOCTbIO B COTHH KHJIOMeTp.OB, o6p8aylOIIJ.HeCSIB pe3YJIbTaTe nonna 1974) 
THH aeMHoH KOpbI. Ha KPbIJIbSiX rrO)J.HHTHSI OCJIO}l{HeHbI 60JIee MeJIKOH
 
BTOPHQHoH CKJI8)J.lIaTOCTblO (pHC. 109). BT{)pHlIHbIe CKJIa)J.'KH rro pas
 HJIij 6JIOKH. B 'a8BHoCHMOCTir OT HanpaBJIeHHH )J.eikTBylOI1J,HX CHJI 6JIOKH 
xepaa Heo)J.HHaKoBb(' H KJIaCcH4>Hu.HpyIOTcSI na HeCKOJIbKO nopanxoa. ropnux TIOpO)J. nOCJIe paspusa HJIit OCTalOTCH B Illpe}l{I!eM' nOJIOiKe't:lHH, . 
AHTHKJIHHOpHeM SlBJISleTCSI· r JIaBlfbIH: KaBKaacKHH xpeoer. HJIH CMeIIJ.aIOTCSI OTHOCHTeJIbHO )J.pyr )J.pyr8, n03TQMY.Bee paapusnue 

.• CUHICAUHOpUU - 06IIIHPHbI~ . 06JIaCTH rror-py}l{eHHSI,' aarrOJIHeHHble HapYIlleHHSI )J.eJISiT na ABe rpynnu: paspsrau 6ea 'CMeIIJ.eJiHSJ, llJIH iJualC- . 
CMSlTblMH B CKJIliPiKH 60JIee MOJIO)J.bIMH, lIeM BCOCe)l,HHX 06JIaCTSlX, OT Aa3bL (rpex. )J.HaKJIaaHC"::"'" pa}IJI8iMblBaHlfe), H p33pblBbl' C<>CMemeHHeM,
JIO}l{eHHSlMH; YpaJIbCKHH ropHblH xpeoer B ncnepeuuox ceseuaa npen HJIH napalCAaSbL (rpes. napa - npeotipaaoaanae, ·KJIaaH~ -~ JIOMKa, 
CTaBJISIeT coseranae HOCKOJIbKHX aHTHKJIHHOpHeB H CHHKJIHHOpHeB. . pacxaausaaae). '.

Hsyseaae reoaorasecxoro CTpoeHHSI aeMHOH KOPbI noxasuaaer. xro P a 3 p bI B bI 6 e a C M eIIJ. e~H H 51 (T pew. II R w). TpeIII.HHbI BCTpe
CMSlTblMH B CKJIa)J.KH OKa3b1BalOfcSI He TOJIbKO OT)J.eJIbHbIe naxxa, HO H ~aJOTCSI noBceMeCTHO B JI106b1x ropaax noposax. OUH PUJIHlIHbI no pas
nensre TOJIIIJ.H ropaux nop oa. CKJIa)J.lIaTOCTb HH)/{HHX TOJIIIJ. Hepe)J.KO . MepaM, nOJIOiKeHHIO B ftpOCTpaHCTBe· H npoacxcacneaaio. ECTb TpeIIJ.H-di. 
OTJIHlIae1X:SI OTCKJIa)J.'laTOCTHBblIlleJIe}l{aIIJ.HX TOJIIIJ. no xpyrasae Hbl, He SaMe11Hble )J.JIH nenoopysceaaoro rnaaa. 06HapYlKHTb HX IMOiKHO 
KPbIJIbeB H xapaxrepy CKJI8,lJ.OK, T. e. Ha6JIIO)J.aeTCSI csoeoepaanaa T0-!IbKO npa plWK8JIblBaHHH ([l0P0J!.. 3TO nuxporpetuunu. BHAH'Mble rpe
3TaJKHOCTb B TeKTOHHlIeCKOM CTpoeHHHaeMHOH xopsr. HH)/{HHe CTpyK-' IIJ.HHbl HMeIOT IIIHpHHy. OT HeCKOJIbKHX MHJIJIHMeTpO'B AO.. HeCKOJIbKH)[ 
rypnsre 3T8>KH ICJIO}l{eHbI, KaK rrpaBHJIO, 60JIee )J.peBHHMH no aospacry .. MeTpOB•. ITO)J.8BJIj{I(jIIJ.ee HX 60JIbIIIHHCTBO (ocooeaao' paHHHX CTa)J.HR
nopO)J.8MH. CMSlTblMH B 60JIee xpyrue CKJIa)J.KH. KaJ{ .oraesaer 06P8S088HHH) SanOJIHeHO MHHepaJIbHW'M Bew.ecnQM. MHHepaJIbHbIe 
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TeJIa, 3an()JlIHHIO~He Tpe~HHbI, naasraaior ocu.uisu. Tpe~HHbI 6bIBalOT 
OTKPblTblMU, SaKpblTblMU, cnenusu: Cnenue Tpe~HHbI He HiMelOT BbI

xona na nOBepXHOCTb. CTeH~H Tpe~HH 06bI1IHO· neposaae, lIIepoxolfa-. 
rue, y Tpe~HIH CKaJIbIBaHHH (06paayIOTcH npa C)KaTHH nopon) -crJIa
)KeHHble. npOTH)KeHHOCTb Tpe~HH OT HecKOJIbKHX CaHTHMeTpOB.n.() 
COTOO KHJIOMeTpOB. B nJIfiHe OHH 6bIBalOT npHMOJIHHeHHbIMH, KOJlb
neoopaamoor, HaBHJIHCThIMH. nOJIO)KeHHe HX B npOCTpaHCTBe onpene

, JIHeTCH 3JIeMeHTaMH aaJIeraHHH - npOCT,HpaHHeM H naneaaea, 
" no nOJIO)KeHHIO 'B npOCTpaHCTBe pasaasator Tpe~"'HbI20PU30H

TaIlbHble C yrJIOM naneaas 0-10°, nonoeonaiiatouiue --: 10-50°, KpyTO
na8alOU{Ne ~.50-90". Tpe~HHbI peztxo 6bfBalOT O.n.HHOIIHbIMH, lIa~e 

I' PHC. 110. YrJIOBOe HeCOrJI8CHe (no M. <1>. MB8HOBOH, 1974) 

" 

OHH BCTpeqaIOTCH rpYJIInaMH HJIH 'cH'CTeMaMH. MHO)Ke'C'FBO Tpe~HH 
,B O.n.HOM ysaerxe aeMHOH' KOpbI xaasraaior rpeuiunoearocrsio. Paeno of:
 

JIaralOTCH Tpe~HHbI OTHOCHTenbHO npyr zrpyra napaJIJIemillO, neepood
pasao [panaansaue Tpe~HHbI), no OKpy)KHOCTH (KOHU.eHTpHllecKHe'
 
Tpe~HHbI). HaH60JIee pacnpocrpaaeaaaa CH'CTeMa Tpe~HH - KIlUBa:JIC
 
[anr. cleavage - paCKOJI). KJIHBa)K - CH'CTeMa napaJIJIeJII:>HbIX' Tpe

~HH, paa.n.eJIHIO~HX nopony na OT.n.eJIbHbIe nJIaCTHHKH. OTHOCHTeJIbHO
 
K.iIHBa)KHbIX Tpe~HH npOHICXO,ll,HT cuemenaenopon, n03.TOMY nosepx-.
 
HOCTb TaJKHX Tpe~HH lIaCTO 6bIBaeT OTUOJIHpOBaHHoH CKOJIb)KeHHeM
 
nopon, PaaJI!I'lJalOT ICIlUBa:JIC Te'leHUR, ICIlUBa:JIC pasnosa U 8p. Oopaao

paHHe KJIHBa)Ka CBHabIBalOT C .n.BH)KeHHeM aemecraa ropaux nopon

'II MOMeHT 06paaoBaHHH CKJIa.n.OK. '
 

fJIy6fiHa Tpe~HH BO MHorbM onpeneaserca npaponoa HX otipaso
BaHHSi. 3KaOreHHbIe Tpe~HHbI, casaaaaae C nponeccaxa q,HalflJeCKOrO 
BblBeTpHaaHHH, 06BaJIaMH, OnOJIaHHMH, .n.BH)KeHHeM JIe,lI.HHKOB, cPH
aHKO-XHM,HlleCKHMH npeapaureaasxa ocanxoa (aacaxaaae, ynJIOTHe
HHe), HMelOT rJIy6HHy OT HeCKOJIbKHX 'Ca'HTHMeTpOB no iIIepBbIX .n.eCHT
KOB MeTpOB. 3H.n.oreHHbIe Tpe~HHbI npOCJIe)KHBalO11CH reopaaasecxaaa 
npH'6opaMH aa rJIy6HHe OT COTeH xerpos no .n.eCHTKOB&HJIOMeTpoB. 

Eme O.n.HH reHeTHlleCKHH ran Tpe~HH oopaayior rpetuuni« oT8ellb
HOC,ru, paaneasioutae rroponsi aa lIaCTH. <l>OpMHpylOl'CH OHH B npouec
ce OXJIaX<lr.eHHSi MarMbI H 
JIaB, B ocanoxaux noponax 
RpH npoueccax naareaeaa. 
HaBeCTPlHKH, MeJI H .n.pyme 

Kap 60aaTHbIe n oponu II aCTO 
HMelOT napanaenenuneoans-
HylO. oT8eAbHOCTb, 06YCJIOB
JIeHHylO pa3BHTHeM CHCi'E.'M 
BepTHKaJIbHbIX H ropason
TaJIbHbIX TpeI,II.HH. Y rpaaa
TOB BCTpellalOTCH 21lbl6oBaR H 
nnacroean oT8e{lbHOCTU. Ilep
.~aH CBSi3aHa-: c paaBHTHeM 
Tpe~HH paaaux aarrpaaae
HHH,' .n.eJISi~HX nopony aa He
npaBHJIbHOH q,OPMbI 06JIOM
KH, sropas - C ropH30HTaJIb
HbIMH napaJIJIeJIbHbIMH rpe
lIJ;HHaMH, paa.n.eJIHIO~HMH no
pony aa lIaCTH nJIaCTOBOH' 
cPOpMbI. Y JIaBOBblX nopon 

I 

A 

----. 

~ 
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PHC. Ill. 3JIeMeHTbI paapaaaoro napymeaas. 
A - JlelKaqee KPIolJlO (onymeanoe), B - B'RClI"Iee 
Kp&lJlO (noaaaree), C - CMeCTHTen", r - BMnJlHTY.llB 
HCTHHBlI, r, - BMIHllfTY.ll1t" aepTHKBRbjlBli. r. 

BMnJlHTY.llB ropH30RTBJlbRBli 

ecrpexaiorca nraposas, xarpaueaannaa H .·cToJI6I1aTaH q,OPMbI OT

,ZI.eJIbHOCTH. '-. 
P a 3. p bI B H bI e. Hap y III e H If H C O'C M e.m e ItH e M. Oopasoaa

aae rexroamecxax HapyweHHH co ICMe~eHHeM CBHaaHO rJIaBHbIM 
06paSOM.....c .n.eikTBHeM sanoreanux 'CHJI, HaJUpaBJIeHHbIX IHa C)KaTHe HJIH 
paCTHJKeHHe ropasrx nopon. PeJRe ~CTpel.laIOTCSi rrapaxnasu 3K30reH
HOI'O npOHCXOJR.n.eHHSi, CBSiaaHHbIe C OInOJIaHHMH, npOBaJIaMH, ,ZI.BH)Ke-
HHeM JIe)liHHKoB. " 

B paapsrsaox aapyureaaa co -caeuieaaex pasaasaior cMeC;:THTeJIb, 
KPbIJIbH, HJIH 6JIOKH, H axnnaryny cMe~eHHH (pHC. Ill). CMel:TUTeAb 
C - rpeumaa, B.n.OJIb KOTOpOH npoacxonar cxeuteaae pasopsanaux 
yqaCTKOB aeMHoH KOpPI., nOBepXHOCTb creaox CMeCHTeJIH' 06bIIIHO 
craazceaa, y raepmsx nopoa OTnOJIHpOBaHa. Huorna aa CTeHKax Ha6
JIIO.n.aIOTcsi: uapanaasr, OCTaB'JIeHHhle 06JIOMKaMII raepnsrx MHHepaJIOB. 
no uapanaaax cynsr 0 HanpaBJIeHHH nepeaeuieaaa 6JIOKOB. PIlOKU, 
UJIH KPblAM (A, B), - y~acTKH aeMHOH xopu (CJIOSi, TOJI~H), pacno
JIaralO~HeCH no 06e ICTOPOHbI OT cMecTHTeJISi. 

no OTHOlIIeHHIO .n.pyr K .n.pyry KPbIJIbSi 6bIBaIOT nO,lI.HSiTbIMIf, ony
meHHbIMH, nepensaayruaa. OnyU{eHHblMu aaaunaior 6JIOK HJiH KphI
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JIO,CMem.eHHOe -OTHOCHTeJIbHO apyroro xpsma BHHa, nOOnRTbtM. - xpsr-
JIO, rrepexeuteanoe lUlepX. npHHa~JI()HHOM nOJlO)KeHH~ cMecrHTeJHI 
KPbIJIbH', HaxbA"mlliecH ,BbIlIIe CMecTHTeJlH, aaaasaior BUCRtlUMU, non 
HIIM --Jte3IC4tlUMU. Pacerosaae, aa xoropoe cxemeasr KPbIJIbJ} O1'HOCH
TeJIbHO_ npyr .l:pyr2, HaahIB2IOT ~n/tuTyooii CMeU{eHUR. OHa 6bI~aeT 
aepTHKaJlbHOM, ropHaOHTaJIbHOH, !reTOHHOH. Bepruxansnan aMnJtUTyoa 

-r ~ paCCTOSlHHe Me:lKAy KpOBJIeii • (HO,lJ.OlIIBOH) KphIJIa ilIOAHSITOro H 
KpOBJIeH (llO)l.OBUlOii) KpbIJIa onyureaaoro. TaK *e, TOJlbKO no CMeCTH
remo onpenenaerea UeTfJ.HXflJl aMIlJtUTyoa r, I'opusonrassnas auruu

; 

0 ••-:. 

2 

iiC ...jPk'. 
4

- • ,"MC. 112. TMnbl paapasnax HapyweHHu: 
J - c6poc: 2 - B31l,.c, 3 - cAor, 4"':' 118Aur, 5"': cllpOCo-cAIlHr, (Ol- JlelK8qee KpblJIP, 6 - IlK-til... .,1>1.110) , 

TYOQ '2 noxasusaer, HaCKOJIb'KO HPbIJIbH'paaopaaaaoro nJIaCTa paa
.D:8;H.HYTbI no ropHaOHTaJIH. no HailIpaBJIeHHIO nepexemeaaa 6JIOKOB, 
npOCTpaHCTBeHHOMy nOJIO:lKeHHIO OMeCTHTeJIH If HeKoTOpbIM )I.pyrHM 
oco6eHHOCTSIM BbI.leJISIIOT TaKHe THIIbI paapusaux HapymeHHH, KaK 
C6pOChI, Ba6pOCbl, IC)l.BHrH, Ha)JJBHrH (pHC. 112). ' . 

Ctipoc - paspsraaoe aapyureaae, y Kotopero CMeCTHTeJIb HaKJIOHeH
 
B CTOpOHyOOYW.eHHofo xpsina, a BHCHtIee 'KpbI-JIO' cxemeao BHHa OTHO


, carensao JIe:lKaqero. C'IHTaIOT, 'ITO C6POCbI oripasyiorca UpH paCTSI)Ke~
 
HHHy'lacTKoB aeMHOH JKOPbI. • • 

-Ilpa C:lKaTHH aeMHoJ'i KOPbI 'BHCSltIee KphIJIO nepexemaercs snepx no 
CMeC'FHTeJIIO, oopasys paspusaoe aapyureaae - estipoc. Y Ba6pocOB 
CMeCTHTE.'JIb HaKJIOHefl B' CTOpOHY- nO)l.HHTOrO KpbIJIa H -BH-CHtIee xpsrno 
pacnOJIO:lKeHO BbIlIIe JIe*a'lero. . 
• HaOBUZ MoprpOJIOrlltIeCKH Ha'1I0MHHaeT Ba6poc. OTJIHtIaeTCH OT no

CJfeAHerO 60JIee nOJIOrHM nOJIO:lKeHHeMCMeCTHTeJIH: y asopocoa CMe-' 
CTHTeJIb HaKJIOaeH non yrJIOM 60JIee 450", y Ha,lJ.BHrOB -',lJ.O 45°. npy
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OCOl'SeHHO. BeJIH'KH aMiIIJlHTy)).bl TaKHX HapylIIeHHA Ha)l.BHrOBOro rana, 
Ka~ wafJ'bR~U (¢p. charrier - KaTHTh, seera BOJIOqHTb) HJIM resronu
«ecxue noxpoet». I1x nepeMew.eHHe ,lJ.OCTHraU ,lJ.eCHTKOB H COTeH KHJIV:' 

MeTpOB.· . ... 
Cosue-4>opMHpyeTCH npH ropHaOHTaJIbHbIX nepeMem.eHHHX 6JIOKO~ 

a~MHoH KOphI; B)l.OJIb nonororo HJIH KpYTona)l.alOw.erocMecTHTeJISI. 
HHor)).3 c)).IBHrH COqeTalOTCH CO c6pocaMH "HJIR 'Ba6pOCaiMH H oripasyto'r 
CTp-yKTypbI KOM6H~HpoBaHHor'O TRna - 6s6poco-COBUZUHJlH C6pOCI, 
COBU2U. ,llJIH HHX xapaxrepao cuemeane 6JIOKOB 'KaK B. BepTHKaJIImOM. 

TaXH B ropH30HTaJIbHOM H3UpaBJleHHHx. 

• 
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PMC. 113. CHcTeMw pa3phlBHblll HapyweHHH: 
i _ c,.yneHqublA B36poc. 2 - tTyneH'I8n.a eClpQc, 3 - ropeT. 4 - rpaCleH 

K tIH,CJIy <;JIO:lK~bIX_paapbIBHbIX HapylIIeHH'H OTHOCHTC'F'CT)'IIIeHtIaThI& \ 
C6pOCbl, Ba6pOCbI, rOpCThI H rpa6eHbI (pHC. 113) ..flTynentlaTble ctipo-' 
CbL ~eHcreMa napaJIJIeJIbHblX cMecTHTeJIeH, OTHO~HTeJlbHO KOTOPbIX 
Ha6JIlO,lJ.aeTCH CTY'neHQaTOe onycxaenie 6JIOltOB. CTyneHtlaTbLe B36pocbt. 
06paSYI07C1I B TOMCJIy.'9.~e, eCJIH,MC)1{)I.y uapaJIJIeJIllHbIiMH 'cMecTHTe~' 
MH pacncnatarorca 'cTyneHbKHBa6poCOB. 

rOpCT (HeM, horst -Boa.BbIIlleHHOCTb, XOJIM) -noAHHThIM ytIl:\tCTOK 
aeMHoAK6pbI, OrpaHHtIeHHblH paa\pbIB'HhI,MH HapylIIeHHHMH, KOTOpblMH 
MOry:r 6hITb K,aK C6pOCbI, Tal{' H Ba6pocw:. rOpCTbI HaBecTHbI B 3a6aA
xanse, H3. Kasaase H B npyrax CKJIa,lJ.tIaTbIX 06J1a~THx. 

fpa6eH (HeM. graben - pos) - IIpOBaJI UJIH norpysceaae, 06pa30
aasureeca UpH onycxaaaa yxacrxa aeMHOHKopbl. OnymeHHbIl1: YtIaCTOK 
OT)).eJIeH.oT cocenaax c6pocaM.H HJIH' B36pocaMH. Ilpa aanOJIHeHHH ao
AOH na MeCTe rpa6eHOB BoaHHKalOT osepa. THnHtIHbIMH rpaoenaua 
HBJIHIOTCSl 'B'na,lJ.HHbI TaKHX KpynHeHulHX osep MHpa, 'KaK BaiiKaJI, Ba

raa OTJIHqHTeJIbllaH. 1JepTa Ha)J,'BHrOB,- 3HatIHTeJIbHhle aMIIJIHTy.nhI. 
HaMepHeM,bIe COTHHMHMeTpoB,. a 

2M 
~5 

JIaTOn, TeJIeUKOe 'Ha AJITae H ,li.p. 
saorna H )).ecHTKaMH KHJIOMeTpOB. 



P a 3 JI 0 M bI. (HraHTCKHe paapsrsaue rpemaau, YXOJUlmHe CBOH
!dH KOPHSliMH aa 60JIblIlylO rJIy6HRy, Ha36IBa-IOT cAy6wtHblMU pa3AOMa
..MU. TIo JJ;aHHblM reooasasecxax HCoCJIe,nOBaHHH, O,nHH H3 HHX ,nO'CTHra
'l()r- rpanaraoro HJIH 6a3aJIbTOBOrO CJIOH 3eMROH xopu, npyrae BblXO
...usn aa ee npeztenu, yrJIy6JISIlOTCSI B BepXHlO1O MaHTHIO. 

Ha nOBepXHOCTH SeMJIH pa3JIOMbI :Bblpa)KeHbI 30HaMH crymeaas 
cnenux H 3HSllOmHX TpeII.(HH. OHH' XOpOlIlO np'oc.pe)KHBaIOTCH H3 KO~MO' 
ca. Illapaaa ~OH pa3JIOMOB 1-2 KiM, Y xpynaux -,no ,neCHTKOB KHJIO

.	 MeTpOB. TIpoTSI)KeHHo.CTb rH

. raRTCKHX CHCTeM rpeuma COT

HH H TblCSllJH KHJIOMeTpOB. 
TaK, ,nJIHHa pa3JIOMa CaH

AH,np,eac B .AMep'HKe npeau
uraer 1100 KM. B 30Hax pas
JIOMOB nepenxo npoxnanuaa
lOT pycna pexa, 06pa3ylOTcH 

ospara, ymenss, ycrynsr 
• (p HC. 114) . B,nOJIb HeKOTO

psrx H3 HHX rrpoacxonar ne
pexemenaa 6JIOKOB ;1eMHoii 

'KOpbl. BeJIHKa reOJIOrH'IeCKan 

. POJIb	 rJIy6HHHblx pa3JIOMQB. 
OHH SlBJISllOTCH KaHaJIaMH; no 
KOTOpblM rJIy60KHe 30HbI 

3eMJIH cooemaiorca C sepx
\lHMH CJIOSlMH . 3eMHoH-~ KOpbI 

If ee nOBepXHOCTblO. no HHM 
BHeJI.pSleTCSI. MarMa, ijD,nHHMa
IOTCH BBepx ropSllJHe ra3b1 H 

runporepaansaue pacrsopu. 
Co MHorHMH crapuxa pa3JIO

Ma.MH CBSl3aHbi xecroposcne
HHSlpy,nHblX nOJIe3HblX HCKO
naexerx, HHOr,lJ;a MeCTOp0)K

PRC. 114. Bupazceaae pa3J10Ma. B penserpe ,neRHSI Heq,TH II npaponaoro 

. rasa. 
DOJIblIlHHCTBO fJIy6HHHbIX pa3JIOMOB H;MeeT ceaepo-sanannoe HJIH 

'CeBepO~Bo-CTO'IHOe np6CTHpaHHe. Y'CTaHoBJieHbI OHH B 06JIaICTSIX COBpe
MeHHblX HJIH npesaax TeKTOHHtleCKHx JI.BH)KeHHA 3eMHOH: xopu, Ha 

cyme OHH B'CTpelJaIOTCSlB 30Hax, sarpoayrux ropoocpaaoaaaaea, pac

nOJIaralOTCSI KaK 'BJI.OJIb, TaK H nonepex ropaux CH'CTeM. Ha ,nHe oxea

. HOB 3HalJUTeJIbHaSl HX sacrs npayposena K cpe,nHHHO-OKeaHHqecKHM 

xpecrav. HaH60JIee Kpyn'HblMH pa3JIOMaMH SlBJIHIOTCH BOCTOlJHOCa
fiHCKHH, MOHrOJIO-OXOTCKHH, CaH-AH,npea,c, KpaCH(}rO MOpSl H np. 

rna 8 a XXV 

METAMOPCJ>1013M 

3H,lJ.OreHHble reoaornseckae npou.eocbI, C KOTOpbIMH CBH3aHO H3M~ 
HeHHe nepaoaaxansaoro 06JIHKa (crpyxrypu, TeKCTYpbI, aaorna usera) 
ropaux nopon H HJ{ XHMHlJeCKOrO H MHHepaJIbHOrO cocrasa, Ha3b1

BaIOTCHMeTaMopq,HlJeCKHMH (rpes, xeraaopoco rrpeapatuaio}. Tepc-

MHH «~eTaMop¢!H3M» BDeJJ;eH B reOJIOrHIO B '1885 r. q. JIHHeJIeM. Me
TpMOpq,H3M Bbl3b1BaeTCH ,neHcTBHeM aa panee 06pa30BaHHble ITOpoznr 
snenpaaureaca MarMbI, TeKToHH:lJeCKHx. JlBH:meHHH, stryrpeaaero TenJI<\' 
3eMJIH. OCHOBHblMH q,aKTopaMH xeraaoprpaaxa HBJISIIOTCH aucoxoe 
,naBJIeHHe, rexneparypu, ropasae .raau H sonaue pacrsopu, Ome 
BJIHHIOT aa ropaue noponu COBMeCTHO HJIH noposns, B. 3aBHCHMOCTHl 

OT CJIO)KHBIIIHXCH aa JIaHHOM YlJaCTKe 3eMHoH. xopu TepMo,nHHaMHlJeC

KHX yCJIOBHH. MeTaMopq,H3M 3aKJIlOlJaeTCH B H3MelfeHIlH nepsoaasaas
noro XHMHlJeCKOro COCTaBa MHHepaJIOB HJIH p0)K,neHHH HOBblX, yCTOii: 

lJH8b1X B C03,na!l1IleH:CSI cpene MHHepaJIOB. Ilon ,neACTBHeM BHelIlHHX 

q,aKTopOB npOHCXOJI.HT lJaCTHlJHaH HJIH nOJIHaH nepeKpHCTaJIJIH3au.HW, 

nopon, COnpOB@l)K,nalOmaHCHKopeHHOH nepeCTpOHKOA HX crpyxrypu R 
rexcrypu, MeTaMopq,HlJeCKHe npoueccu pa3Ho06pa3HbI J{aK no q,opMe 

npOHBJIeHHH, TaK H no xapaxrepy npe06p~30BaHHH. 

. BHJJ;bI MeTaMopc}JH3Ma~ Haaooaee pacnpocrpaaen TepMaAbiibtu Me-
TaMQPc/JU3M, e6YCJIOBJIeHHbIH rJIaBH~M 06pa30M ,neHcTBHeM na oxpy

)KalOmHe nopoau TellJIOBOrO q,aKTopa. Kax H3BeCllHO, nOBb!lI1eHHeTeM
neparypsr C rJIy6HH,OH 06y(:JIOBJIellO nOCTynJIeHHeM H3 senp TenJIOBbIX 

nOTOKO.B HJIH iBHe,np'eHHeM MaI1MbI. HaH60JIee 'CHJIbHOe Ten,n:OBO~ AeAcT-. ' 

BHe aa oxpyacaiomyro cpeny exaausaer MarMaTHlJeCKHH pacnnaa, TeM
neparypa KOT(~pOro B xecrax BHe,npeHHSI ,nOCTHraeT I400"C. TenJIO> 
nosuuraer aKTHBHOCTb XHMHlJeCK.JIX npe06pa30BaHHH MHHepaJIOB, cno

C06CTByeT pO)K,neHHIO HOBblX MHHepaJIbHblX coenaaeaaa, Bbl3blBae. 

nepeKpHCTaJIJIH3au.HIO ropnux nopon, TaK, non B03,neHCTBHeM MarMbF' 

H3BeCTHSlKH npespamarorca BMpaMOp, rJI.HHbI - B nJIOTHble xsapue-
Bble nopo,nbl - porOBHKH. ' r: 

He xeaee Ba)K~YIO POJIb B npoueccax MeTaMop,q,H3Ma arpaer nan
JIeHHe, C KOTOpblM CBH3aH aUHaMoMeTaMopc/Ju3,M. .IT.BHJKeHHH' 3eMHOK 

KOPbI H aanpasneaaoe ,naBJIeHHe npasonar K .,np06JIeHHIO H neperapa
HI:IIO-rOpHblX nopon, HX paCCJIaHu.eBaHHIO. B aoae nepexemeaaa 6JlO~ 
KOB 3eMHOH xopu pa3BHBalOTCH O,nHOCTopOHHee JI.aBJIeHHe, HJIH ctpecc; 
KOTOpblH sezrer K' CKaJIblBaHHIO nopon, HX neperapaaaio B,nOJIb rpemaa 
H1J.p06JIeHI:IIO. qame ,nHHaMoMeTaMopq,H3M rrpasonar K paccnaauesa
HRID nopon. Ilon ,naBJIeHHeM asnneneacainax TOJIm nJIaCTHqHaH nopona 

HalJHHaeT paCTeKaTbCH B CTOpOHbI B HanpaBJIeHHH, nepneH,nHKYJISIpHOM 
ClKaTHIO; sepaa MHHepaJIOB npa 3TOM y,nJIHHHIOTCH, MeHHeTe~ TeKCTy~ 

pa nopoaa. Y r,7Il:Ift 3eMJIHCTaH rexcrypa CMeHHeTCH nAUT'l.aTOU HJIIt 
CAaHL{e8aTou. TIpa paCCJIaHu.e8aHHH r JIHHHCTbIe noponu npeoepasyior
CH B rJIHHHCThle, CJIIO)J.HHble CJia-HU.bI, MarMaTHlJeCKHe  B TaJIbKOBble~ 
XJIOpH'fOBble CJIaHu.bI. 
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CJIOLKHbJM, C ,TOIlKH 3peHHSI XHMHlIeCKHX npe06pa30BaHH~, SI'E JISle1 
CSI ueraconatoe. r JIaBHylO POJIb B ,3TOM IBHJI.e ~eTaMOp~H3Ma HTpalOT 
ropsnaerasx n ranporepxaasaue pacrsopu, nocrynaiomae rJIaBHblM 
()6pa30~ 83 MarMaTlfIIeCKHX Ollar(lB.LJ.eHcTBHe rasoaux 3MaHini,\fH H 
60JI.HhlX paCTBOpOB aa oxpyacatotnae rroP.OJJ.bI 6blBaeT pa3JI.eJIbH!>IM H 
COBMe~THbIM. UpH pa3JI.eJIbHOM JI.eikTBHH rasu, :npOXOJI.SI no TpeIIlHlHaM 
BMem.alOlllHX nopoa, BCTyrraIOT' B 06MeHHble pea'KUHH C XHMflqeCKH 
.a~THBHblMH MHHevaJIaMH HJIH' paanararor HX. TaK, B rpannrax OHH 
paanaraior rrOJIeROH innar 3THX nopon aa xaapu H CJIIOJI.Y, OJI.HOBpe
MeHHO OCTa-BJISlSI B neponax COeJI.HHeHHSI OJIOBa~ BOJIb~paMa MOJIHO
zreaa, 6epHJI.lIrlSl H np. Bvpesyasrare H3 rpaHHTOB 06pa3ylOTcSI 60JIee 
CBeTJIble KBapu.<JIIOJI.SlHhle fiOpOJI.bI- zpeii3eHbl. - , . 

Ilcxepe OXJIaLK.u.eHHSI rasu, nacuuieaaae BO.u.SlHbI~H napaua, 'rrpe
()6pa3Y~1'CSIB rnnporepaansaue pacrnopu. UOCJIe.u.HHe 06yCJIOBJIHBa
lOT BTOpyIO, 60JIee.HH3KOTeMrrepaTypHylO 'CTa.u.HIO MeTa·COMaT03a. UPH

. MepOM TaKOro MeTaCOMaT03a CJIyLKHT cepneHTUHusal{UR. - 06pa30Ba
"!Ie non .u.eikTBHeM ranporepaaasaux paCTBopOB .MeTaMOp~Hqet.K'oro 
MHHepaJIa' cepnearaaa sa ClIeT MarMaTHlIeCKoro OJIHBHHa. 4eM. XHMH- .,J 

'1eCKH, aKTHBHee noponu, TeM: apxe BblpaLKeHbI B HHX npoiieccu MeTa
COMaT03a.. HaH60JIee pacnpocrpaaea MeTaCOMaT03 Kap60HaTHblX no
pon, B lIaCTHOCTH r JIaBHeijWHx HX rrpencraaarexea - H3BeCTHSlKOBH 
.u.OJIOMHTOB. XapaKTep H3MeHeHHH 3THX nopo.u.3aBHCHT OT COCTaBa .H 

TeMnepaTypbl . rrocTy

~~~~~~~~~~~~~~~~~~'~j!iSI"~" naroniax B HHX paCTB0.~ • .• pos. UpH nocrynnenaa
.. " ' ' ." . ." - .. - -.. ' ..'.. CHJIHKaTHblX pacTBopoB 

3a ClIeT KaJIbUHTa H .u.o
JIOMHTa 06pa3ylOTcSI 
rpaaarsr, XJIO'pHT, ana
.u.OT. >K~JIe30-MarHe3H

ansasre pacrsopu cno
C06CTBylOT pOLK.u.eHHIO 
-MeTaMOp~l'Il1eCKHX . nHc 
pOgCeHOB H aM<pH60JtOIil.. 
B KOHellHOM arore npa: 

. MetacOMaT03e <POPMHPY

101f,SI MHorOMHHepaJIb

. HbIe MeT8MOP<P"lIeCKHe
 
. PHe. I !5. 30HbI KOHT3KTOBoro ,MeT8Moplj>H3M8: lIOpO.u.bI ~CKapHbl . •, 

J - rpaBRT, J - MeTalllOpcjlR3HpoBall8we rpaKHTbI (38J1,OKO.· 
TaXTOBall 30Ha). 3 - MeTaMopcllH3HpoBaHHble ocaJl,O'lHble no B 3aB~CHMOCTH OT 

P°JJ.bl rrpHQHH H xapaKT~a 

H3MeHeHHiI BhI.u.eJISlIOT 
MeTaMop<pH3N: KOHTaKTOBblH" H I MeTaMop<pH3M perHOHaJIbHblH. 

KOHTaKT(}BblH .MeTaMopclJH3M. OH npoacxonar aa KOHTaKTe HJIH 
rpaaaue .nayx cpea. O.u.HY H3 HHX rrpencraanaer BHe.u.pHBIIIaHCH B 3eM

. --'-- HylO ROpy MarMa,' npyryio - BMeIIlaIOIIlHe ee rropo.u.bl. B1Ie.u.peHH~ 
B 3eMHyIO xopy 
cpenu, BblCTpO 

. OXBaTbrBaeT 06IIIHpHble IIJIOIIlaJI.H. UOpOJI.aMH perHOHaJIbHOrO MeTa
MOp<PH3iMa 'CJIOLKeHhI cxaanuarsre coopyscenaa AJIbirr , . KaBKa3a, AJITaSl, 
YpaJIa, CaSlH WMHorHX JI.pyrHx fOPHblX paAOROB. 
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MarMbl .pesxo H3MeHHeT 06cTaHOBKY oxpyacaiouiea 
rrOBblIIIaeTCSI rexneparypa, sepea nopu H TpeIIlHHbI 

B noponu npocanaaaiorcn ropaxae raaa H BOJI.HHhle napa. Ha KOHTaK

re i\l:e:>K.u.y MarMOil H 'B'Melll,aIOIIlHMH noponaxa B03HHKaIOTCJIO}K!Hble 
<pH3HKO-XHMHlIeCKHe npOUOCCbI, 'Be.u.YIIlHe.C OJI.HOH 'CTOpOHbI, !K KOHTa-K
T0130MY MeTaCOMaT03Y, 'C .u.pyroil- K resmeparypaux 'H3MeHeHHSlM 
MHHepaJIOB. I1HTeHcHBHOCTb 3THX npOueCCOB BO MHOrOM 3aBHCHT OT 
COCTaBa MarMbI H BMeIIlalOIIlHX 'IIOPOJI.. HaH60JIee 3HallHTeJIbHble H3Me
HeHHSI Ha6JIIO.u.aIOTCSI na KOHTaKTe KH'CJIbIX MarM C Kap60HaTHbIMH 
noponaua. 113MeHeHH~ aarparanaior o6e CTOpOHbl KOHTaKTa (pH·C. 115). 
Opeoa BCTOpOHy HHTpy3HBa H83brBalOT 3HaOKoHTaKTo8ou SOff,OU (30 I 

aa BHyTpeHHerO KOHTaKTa), 'B 'CTOpOHy BMelllalOIIlHX nopon - 3KSOKOH
TaKT080U 30HOU (30Ha sneunrero KOHTaKTa) .. 3K30KOHTaKTOiBblii OpeOJI 
paCrrpOCTpaHSleTCSI HaMHOrO IIIHpe, qeM 3HJI.OKOHTaKTOBblii, paaxepu 
ero OT COTeH MeTpOB no 2-5 KM, a aaorna H 6oJIee. 

KOHTaKToBbIM H~'MEmeHHSlM nonneprarorca KaK OCaJI.OIlHble, TaK H 
MarMaTHqeCKHe noponsr, fJIHHbl H rreClIaHO-rJIHHHCTble noponu B npo
uecce TepMoMeTaMop<PH3Ma npeotipaayiorca B osens nnornsre, He
CJIOH'CTble, Mem{a-~ HJIM cpenaesepaacrue noponu -. POZ08UKU. Ilpa 
KOHTaKTOBOM MeTaMop<PH9'Me rpamrru npeoopaayiorca B rpeiiaeaa. 
UpOHHKHbBeHHe .B ocanosuae 'Il0P0JI.bl rHJI.pOTepMaJIbHblx. pacrsopoa 
MOLKeT BbI3BaTb HK oxaapuenaaae (060raIIleHHe OKHCJIaMH KpeM'HHSI), 
Kap6oHaTH3aUH:1O (ooorameane IIIopOJI.bI yrJfeKHCJIblM KaJIbUlieM HJIH 
xamaea) HJIM npyrae MHiHepaJIbHble3aMeIIleHHSI. 

l(aLK.u.biH npouecc OXBaTblBaeT TOJIbKO onpeneneaaua KOMnJIeKC 
nopon, OTaJIbKOBaHHIO (npeo6pa30Ba'H·HIO MarHe3HaJIbHbIX MHHepaJIOB 
B TaJIbK), HanpHMep,' IIOJI.BepralO11cSI .MarMaTHlfeCKHe MH1HepaJIbI 
ynsrpaocaoaaoro HJIH OCHOBHoro COCTaBa H ocanosasre nopoasr .u.OJIO
MHTOBorOCOCTaBa. B nOCJIeJI.HeM cnysae ropsnaenonsaae rrapu, 060
rameaasre KpeMiHe3eMOM:, npeoopaayior JI.0JIOMHTbI B TaJIbK. PeaKUHSI 
H,.u.eT no cxexe 

3 (Ca, Mg) [C031. + 4SiO. + HP-Mg3 [Si 40,o] (OH).+3Ca [C03] +3CO. 
nOJIOMHT TaJIbK KaJIbUHT 

Ilponeccu 'KoHTaKToBoroMeTaMop<PH3Ma HMelOT orpaaaseaaoe pac
npocrpaaenae, TaK KaK JIOKaJIH3YlOTCSI 'IlpeHMYIIleCTBeHHO BOKpyr 
HHTpy3Hii. 

113 nopon 'KOHTaKTOBoro 'MeTaMop<pHI3Ma HaH60JIee UpOJI.yKTHBHbI 
C TOIlKH 3peHHSI UOJIe3HblX acxonaexux rpesseau H CKapHbI. C rpea
3eHaMHCBH3aHbI MeCTopOLK.u.eHllSi 0.110Ba, 'BOJIb<ppaMa, iMOJIH6JI.eH<J, JIH
THSI, ypaaa H HeKOTopbIX npyrax MHHepaJIOB. B cxapnax BCTpellalOTCSI 
MeCTOpOLK.lleHHSI MarHHTHblX LKeJIe3HblX py.u. (I'opaas UIOpHSI, A6aKaH, 
COKOJIOBO-Cap6aH'CIKoe MeCTOpOLKJI.eHHe H JI.p.), Me.u.H (IOLKHbliI Ypan, 
Ka3aX'CTaH). HeCKOJIbKO peace BCTpellalOTCSI MeCTOpOLKJI.eHHSI CBHHua, 
H.HHKa, 30JIOTa, BOJIb<ppaMa, ypaaa H aexoropux npyrax MeTaJIJIOB. 

PerHOHaJlbHblH MeTaMopcIJH3M. TepMHH «peZUOHaAbHblU MeTaM.Op
ljJU3M» (JIaT. regional is - 06JIaCTHoil) saenea B reOJIOrHIO B 1859 r. 
<ppaHUY3cKHM reOJIOrOM A. LJ.36pe. Peraoaansaua MeTaMop<pH3M 
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CorJIalCHO ,cymeCTBYIOIIUIM npe,nCTa:BJIeHHSlM perHOHaJIbHbIH MeTa
MOP<PH3M npoacxonnr na 60JIbIJIHX rJIy6H'HaX IB YCJIOBHSlX BbI'COKHX 
rexneparyp 1'1 ,n3BJIeHHH. MHrpau.HSI aa rJIy6HHax BO,nHbIX paCTBopOB 
BbI3bIBaeT B noponax MeTaCOMaT03, resmeparypa - nepeKpUCTaAAU3a

'{WO, HanpaBJIeHHOe ,naBJIeHHe - paccnanueeanue. r JIa!BHylO pOJIb
.r 

arparor paCCJIaHu.eBaHHe 1'1 nepeKpHCT3JIJIH3au.HSI, aenynrae K H3Me
HeHHIO crpyxrypsr, TeKcTypbi 1'1 MHHepaJIbHOrO COCTaBa ropnux 
nopon,

B rtpouecce pa'CCJIaHu.eBaHHSI neCtIaHO-rJIHHHCTbIe noponu npespa
matorca B enunucrue cnanuu, fjJUAAUTbt (xaapn-cepauarosue CJIaHu.bI 
C cepeopacrua OTJIH'BOM, He conepscaurae rJIHHHCTbIX MUHepaJIOB). 
Ilpn nepeKpaCTaJIJIH3au.HH nJIOTHbIe H3BeCTHHKH 'npeBpamaIO'I1CSI 'B KpH
CTaJIJIHtIeCKH-3epHHICTbIe upauopt», 06JIOMOtIHbIe neCtIaHHKH - B nJIOT
HbIe KpHCTaJIJIHtIecKHe «eapuuru, MalIiMaTHtIeCKtie noponu - B epanu
Tbt 1'1 aexoropsre necnano-rJIHHHCTbIe ocanoaaue nop.o}bI - B eneucu. 

nJIHTeJIbHOe BpeMSI B reOJIOrHH rocnO)!,C11BOBaJIa TeopHSI rJIy6HHHO
1'0 MeTaMop<P0H3Ma Y. I'pyoeaaaaa. Ona OCHOBbIBaJIaCb na H3MeHeHHSlX 
C fJIy6HHOH (13 CTOpOHy nOBbIIlleHHSI) resrneparypsr 1'1 ,naBJIeHHSI; 
B 3eMHOH xope 6bIJIH BbI,neJIeHbI TPH30HbI: IBepXHSISI - 9nH30Ha, cpen
HSISI - Me3030Ha 1'1 HH:>KHSISI - KaTaSOHa. B nepsoa InpH HH3'KHX Te'Mne
parype 1'1 ,naBJIeHHH B nopoaax npoacxonsr He3HatIHTeJIbHbIe H3MeHe
HHSI. B nOC,JIe,nHeH, rne Ha,H60JIee BbIiCOKHe rexneparypu 1'1 ,naBJIeHHe. 
MyT rJIYl60KHe npeo6pa30BaHHSI ropaax nopon, TaKHX :>Ke npencras
JIeHHH tIIpH,nep:>KHBaJIHCb fl. HHrrJIH, 11. CH,nepXOJIbM 1'1 np. 

113ytIeHHSI TepMo,nHH3MHtIeCKHX CBOHCTB 3eM'HOH KOpbI nOKa3aJIo. 
tITO TeMnepaTypbIH ,naBJIeHHe c rJIy6JjHOH 'B03pa1CTa1OT aepasnoxepao. 
06 9TOM oCBH)1eTeJIbCTBYIOT HeO)i.HHaKOBbIe 3Ha'tIeHHSlreoTep;MH'tIeCKHX 
cryneaea 1'1 rpanaeara B PU3HbIX TOtIKaX sexaoro mapa. flo MHeHInC' 
B. A. Oopysena, n. c. KOp:>KHHCKOro, H. fl. CeMeHeHKo, peraoaam
HbIH MeTaMop<PH3M HMeeT MHoro oomero C KOHTaKTOBO-MeTaMop<pH

tIeCKHMH npoueccaxa, OHH CtIUTaIOT, tITO MeraMop<PH3M 60JIbmHX iTIJIO
ma,neH MO:>KeT 6bITbcBSl3aH C rJIy60K03aJIeralOmHMH MarMaTHtIeC
KHMH osaraxa, xoropue 'CHH3y nonorpesaror ropaue noponu 1'1 B'bl,ne
JISiIOT nopuaa ra'30B 1'1 BO,nSlHbIX napos. 

Ilocneayrouree H3ytIeHHe TenJIOBOrO peacaxa 3eMJIH 1'1 xapaxrepa 
npcocpasosaana nep'BHtIHbIX nopon H3MeHHJIO npencraaneane 06 
HCTOtIHHKaX -renna, 'ysacrsyrourero B perHOHaJIbHOM MeTaMop<PH3Me. 
A. B. Canopeaxo, B. H. OrHe'B, 10. K. n3eBaHoBcKHH 1'1 npyrne yxe
aue OTpHu.alOT CBSl3b peraoaansaoro MeTaMop<P,H3Ma C MarMaTn3MOM 

,	 1'1 CtIHTalOT 'OCHOBHOH npHtIHHOH rJIy6HHHbIx H3MeHeHHH ropnux nopon 
,ZJ:eHcTBHe aa HHX TenJIOBbIX nOTOKOB, H,nyrn;HX 1'13 aenp 3eMJIH. HeKO
ropsre ysenue CBSl3bI.BaIOT perHOHaJIbHbIH MeTa'Mop<pH3M 'C pa3BHTHeM 
reOCHHK.1HHaJIeH, aa MeCTe KOTOpbIX '13 arore 06pa3ylOTcSI ropaue CO
opy:>KeHHSI (B. A. r JIe60Beu.KHH, K. O. Kpauu, 10. M. COKOJIOB 1'1 np.). 

YJlbTpaMeTaMoP<PH3M. Bucmef creneasto MeTaMop<pH3Ma SlBJISleTCSI 
YAbTpaMeTaMopfjJu3M (JIaT. ultra - 60JIee, csepx}, aarparaaaiouiaa 
HaH60JIee rJIy60KHe 3()HbI 3eMHOH KOpbI. K SlHJIeHHSliM ynsrpaxeraaop
<pH3Ma OTHOCSIT naJIHHreHe3, aHaTeKCH'C, MHrMaTHSau.HIO, rpaHHTH-
3au.HIO. . 
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Ilanuneenes (rpes. «naJIHH» - o6paTHo, nonan.) - ynsrpasrera-
Mop<PHtIeCKHH npouecc nepenJIaBJIeHHSI nepBHtIHO MarMaTHtIeCKHX no
pon (ByJIKaHOreHHbIx, HHTPY3HBHbIX) C rrocnenyrouraa npespaureaaea 
HX B rpa,HHTbI. " 

flOJIHOe neperinaaneaae, senymee K 06pa30BaHHIO MarMbI, Ha3bI
BalOT aH.aTeKCUCOM (rpes, ana - aaepx, B BbICIlleHCTeneHH, TeKCHC
paCTIJ,aBJ:eHHe) . 

O,nHHM H~ 'pacnpocrpaaeaasrx HBJIeHHH ym.rpaaeraaoptpaaaa 
SlBJISleTCSI zpaHUTU3au;UR. -lnpe06pa3OBaHHe XHMHtIeCKOrO 1'1 MHHepaJIb
noro 'COCTUBa MeTa.MOP<PHtIeCKHX nopon. B arore otipaayrorcaaaaepa
JIbI If ICTpyKTypbI, rionooaue TeM, xoropue Ha6JIIO,naIOTCSI y rpaHHTOB. 
Y'tIaCT~H MeTaMopepHtIeCKHX rpaHHTOB IBCTpetIeHbICpe.II.H TOJIm no
KeM6pHH'CKHX rHeH'COB Ii KpHCTaJIJIHtIeCKHX 'CJIaHu.eB, ICJIaralOmHX SI,npa 
COBpeMeHHbIX rop. O. TOM, tITO 91'0 rpaaaru MeTaMop<PHtIeCKHe, a He 
MarMaTHtIeCKlHe, 'CBH,neTeJIbCTByeT OTCYTCTBHe 'CJIe,nOB BHe,npeHHSI, xa
paxrepnsrx ,nJISI MarMaTHtIeCKHX 06pa3OBaHHH, 1'1 nOJIHOe oxpyaceaae 
rpaHHTOH,!{HbIX nopon iB'MemalOmHMH MeTalMopeplitIeCKHMH TOJImaMH. 

• Ilpoaeneauue B YCJIOBHSlX JIa60paTOpHH 9KcnepHIMeHTbI (H. JI; Bo
Y9H, H. H. XHTapoB, O. CI>. TaTJI 1'1 np.) n03BOJIUJIH inOJIytIHTb 1'13 pa3
HbIX no cocrasy MeTaMopepHtIeCKHX nopon rpaHHTHbIH pacnnas, 06'bSlC
HHTb BbIUJIaBJIeHHe rpaHHTOB B TOJImaX rJIy60Ko MeTaMopepH3HpOBaH
HbIX ropasrx nopon. BOJIee IIIHpoKoe pacnpocrpaaenae HMelOT xera
Mop<PHtIeCKHe noponu 'KOHTHHeHTaJIbHOH KOpbI, rne paoripocrpaaeau 
rJIy60KoMeTaMop<pH3HpOBai:IHbIe rroponu ,noKeM6pHSI, npeacraarreaaue 
raeacaxa, aM<pH60JIHTaMH, KpHCTaJIJIHtIeCKHMH CJIaHu.aMH 1'1 T. ,no 
B cpenaaaux OKeaHHtIeCKHX xpetirax B npeztenax OKeaHHtIeCKOH KOpbI 
BCTpetIalOTCSI JIHIllb CJIa60MeTaMopepH3HpoBaHHbIe noponu. 

rna ~ a XXVI 

OCHOBHblE 3AKOHOMEPHOCTH 
PA3BHTHSI 3EMHOl'l KOPbl 

3H,noreHHbIe reOJIOrHtIeCKHe npoueccu ITIpOTeKalOT B pasaux yxacr
xax 3eiMHOH KOPbI Heo,nHHaKOBO, tITO nonrsepacnaerca HepaBHOMep'HbIM 
pacnpenenenaea aa 3eMJIe ByJIKai!oB, 'ceH'CMHtIeCKH aKTHBHbIX orinac
TeH, pasaof HiHTeHCHgHOCTblO KOJIe6aTeJIbHbIX ,nBHI:>KeHHH 1'1 npyrnxa 
SlBJIeHHSlM'H. Taxas aepaaaoaepnocrs B npOSlBJIeHHH 9H,noreHHbIX rrpo
u.eCCOB ,cymeCTBO,BaJIa 1'1 B reOJIOrHrtIeCKOM npOIIIJIOM. fl09TOMy crpoe
HHe 3eMHoH .KOpbI TaK:>Ke aeonaoponao. 0 CeHCMHtIeC'KH aKTHBHbIX 
30Hax l{ 06JIaCTSIX ByJIKaHH3Ma 'B reOJIOrntIeCKOM InpOIIIJIOM paccxaau
BalOT HaM pacnpocrpaaeane ,npeBHHX ByJIKaHHtIeCKHX 1I0pO,n, HaJIHtIHe 
B 3eMHbIX CJIOSIX 'CKJIa,nOK 1'1 pa3'PbIB'HbIX aapymeaaa, MHorHe 1'13 CTa
pax no soapacry ropaux tIIOpO,n CHJIbHO H3MeHeHbI xeraxoprpasecxa
MH npoueccaxa, yHHtITO:>kHBIIIHMHI CJIe,nbI )'ICJIOBHH HX 06pa30BaHHSI. 
HeCMOTpSl na 91'0 ytIeHbI'M Y.II.aJIOCb paCIIIH<p'pO'BaTb HX npmICXO:>K
.II.eHHe. 
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[eocuH/(ntlHanbHblil npoeuo· 

pOH ----;OpOZefltlblU,HJIH eopootipusoearensnsui (pHC. 116). 
COOCTBeHHO reOCHHKJlHHaJlbHOMY' srany OObltIHO npenurecrnyer 3a

JI02KeHHe r JlyOOKHX 30H pa3J10MOB, )J,OCTH·raID/..IJ.HX rpaaau sepxaea 
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HeHTaJIbHyID. reOCHHKJIHHaJIbHble o'llJIa'CTH  :3TO JlHHeHHO BbITSlHyTbIe' 

30Hbf npOTSl2KeHHOCTbID B TblCHtIHH IllHp'HHOH B COTHH KHJlOMeTpOB, 

B KOTOPbIX ,aKTHBHO npOSl'BJISlIDTCSI paanaxnsre :3H)J,oreHHbIe npoueccu. 
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I c m a au s 

III c m a d u s 
CK/laiJlfamoe cOOPY)/(CHUe 

J 

PHC. 116. CTa.llHH pa3BHTHli reocHHKilHHaJIeA (no M. M. )l(yKOBy, 1970)~ , 
1- naacroaue rena OCHOBHblX HHTPY3HB. :; - ByJlKBHbI. xasepr ajounre JlBBy OCHoBHoro COCTBB8. 
3 - HHTPY3HH OCHOBHblX. cpeaaax H KKC.'b1X nopoa. 4 - MBJlb;e HHTpy3HH OCHOBHblX H KHCJlblX 1I0
. pon, 5 - ByJlKBHbI. CB1I3aHHble C PB3J10MBMH 

H. C. llIaTcKHH, A. B. Ileiiae H ,lI.pyrHe COBeTlCKHe HC'CJle)J,OBaTeJlH 

pa3pa6OTaJIH cxexy CTa.llHHHOCTH reOCHHKJlHHaJlbHblX OOJlaCTeH, cor

JIa~CHO KOTOpOH B HCTOpHH HX pa3BHTHSI OblJlH ,BblJI,eJleHbl .ZJ:Ba srana. 

Ilepsua - enaenuii. HJlH C06CT8eflflO eeocunxsunassnua 3TCln, BTO

Ka« OTMetIaJIOCb A. B. Canopeaxo, HaHOOJIee )J,peBHHe xeraaopipa

tIeCKHe noponu )J,oKeMopHSI aa 3/4 CJI02KeHbI 'MeTa~WP<PH'3HpOBaHHbIMH 
oca)J,OtIHbIMH H ByJIrKaHOreHHo-oca.n:otIHbIM'H ITIOpO)J,aMH. ,lloKa3aTeJIhCT-

BOM 'CJIy2KaT xapaxrepaas ,lI.JISI oca)J,OtIHbIX oOpa30a.aHHH CJIOHCTOCTb, 

nJIa'CTOBaSl <popMa aaJIera.HHSI H aexoropue ,lI.pyrHe npH3HaKH. 113MeHe

HHIO ropnux nopon cnoc06CTBOBaJIH )J,HCJIOKaUH'H ytIaCTKOB 3eMHOH 

KOpbI H BHe)J,peHHe B' Hee MarMbI. B rrpouecce ,lI.BH2KeHHH B 3eM'HOH xope . 

nOSlBHJIHCb MHOrOtIHCJIeH'HbIe pa3pbI:BbI,BepTHKaJIbHbIe H ropH30HTaJIb

asre CMe/..IJ.eHHSI OT,lI.eJIbHbIX ee OJIOKO'B, CMSI'TbIe B CKJIa,llKH 'CJIOH. Mar

MaTHtIeCKHe npoueCCbI npHBeJIH K BHe,ll.peHHID B MeTaMOP<pHtIeCKHe H 

ocanoxnsre TO,lI/..IJ.H MHOrOtIHCJIeHHbIX HHTPY3HH MarMaTHtIeCKHX nopon. 

,llaHHbIe HCCJIe,ll.OaaHHSI reOJIOrHtIOCKOrO CTpoeHHSI 3eMHOH KOpbI 

n03BOJIHJIH pa3)J,eJIHTb ee, KaK :3TO OTMetIaJIOCb asnue, na ABa rana: 

KOpy OKeaflUtteCKYIO H KOPY kOflTUfleflTaAbflYIO. • 

B 'CTpOe'HHH OKeaHHtIeC~{QH KOpbI BbI)J,eJIeHbI )J,Ba OCHOBHbIX 'CTpyK

TypHbIX :3JIeMeHTa: oxeanuuecxue nauru H cpeiiunno-oseanuxecxue 
xpetiru. MO/..IJ.HOC'I'b xopu yBeJIHtIHBaeTCSI :B HaITpaBJIeHHH OT cpennu
HblX xpeOTOB K rpauauau c KOHTHHeHTaJIbHOH xopoa, B TOM 2Ke na

npaBJIeHHH crapure CTaHOBHTCSI H B03paCT KOPbI. Crpoeaae KOpbI non 

OKeaHaMH OKa3aJIOeb oOJIee npocrsra, tIeM rfiO)J, MaTepHKaMH, H B03pacT 

BblSlBJIeJllHblX HaHOOJIee )J,peBHHx OTJI02KeHHH na )J,He OKeaHOB 3HatIH

TeJIbHO MOJI02Ke, tIe:M na KOHTHHeHTax. 8TH H apyrae ocotieaaocrn na

BeJIH ysenux aa MbICJIb, tITO aapoxcneaae 3eMHOH xopu HatIHHaeTCSI 

TIO,ll. OKeCl.HaMH H U1p0,ll.OJI2KaeTCSI nO)J,KOHTHHeHTa'MH. 

3Ha'tIHTeJIbHO 60JIbIlle 'MO/..IJ.HOCTb HCJI02KHee reOJIOrHtIeCKOe crpoe

HHe ~KOHTHHe'HTaJIbHOH xopsr. B ee reOJIOrHtIeCKOM paspeae HaOJIID)J,a

eTCSI :3Ta2KHOCTb BCTpoeHHH TOJI/..IJ. ropaax nopoa OOyCJIOBJIeHHaSl pas

JIHtIHbIM HX COCTaBOM, B03paCTOM, YCJIO'BHSI'MH 3aJIeraHHSI. HeO)J,HHaKO

aoe reOJIOrHtIeCKOe crpoeaae n03'BOJIHJIOBbl.n:eJIHTb 'B CTpoeHHH 'KOHTH

HeHTaJIl1HOH xopsr )J,Ba OCHOBHblX CTpyKTyp'HbIX :3JIeMeHTa: nsattpopwu 
H zeOCUflKAUflaAU. 

Crpyxrypnue 3JIeMeHTbI KOHTHHeHTaJIbHOH xopu. Otiumpaae non
BH2KHbIe OOJIaCTH 3eMHOH xopsr, xapaKTepH3yID/..IJ.HeCH HHTeHCHBHblM 

nporacaaaex, YCHJIeHHbIM OCa.llKOHaKOnJIeHHeM, MarMaTH3:MOM,' aKTHB-' 

HbIMH TeKTOHHtIeCKHMH ,lI.BH2KeHHSlMH, COnpOB02K,lI.aID/..IJ.HMH'CSI MeTa'MOp

<pH3MOM 'H nponeccaxa ropoocpaaoaauas, Ha3b1BaIDTCSI U!OCUflKAUfla

AJlMU (rpes. reo.- 3eMJISI; 'OHH -- BMeCTe; KJIHHO - HaKJlOH). 113ytIe

HHeM eeocunxsunansnux 06AaCTeu 3aHHMaeTlCSI aayxa «Y'tIeHHe 

o reOCHHKJIHHaJISlX», iB03HHKIllaSl ,BO BTOpOH nOJlOBHHe XIX B. OHa, 

KaK YK,a3bIBaeT B. E. XaHH, cnenana ,nOHSlTHbrM, noxexy cxnanxarue 

coopY2KeHHSI B03HHKaIDT He nOBiCeMeCTHO, a B onpeneneaasrx 30Hax 

3eMHOH nOBepXHOCTH. no npe)J,CTaBJIeHHSlM r. IlITHJlJle, reOCHHKJlH

.HaJlbHbIe	 OOJIaCl1H 3aKJIa,ll.bIBaIDTCSI BHyTpH KOHTHHeHTOB HJIH B HX 

xpaeaux tIaiCTHX: BnOCJIe)J,CTBHH OOJlbIllHHCTBO yxeasrx npHIIIJIH 'K llbl 

sony 0 TOM, lITO reOCHHKJIHHaJlbHbIe OOJIa'CTH nOJIytIaIDT pa3lBHTHe na 

OKe.aHHtIecKoH xope H cnoco6cTBYIQ.T ee ITIpeB.pa/..IJ.eHHID B xopy IKOHTH



MaHTHH. 06paaOBaHHe paaJIOMOB COnpOBO)l{,nae1'CSI HHTeHCHBHbIM 
.np06JIeHHeMaeMHOH xopu H aKTHBH3aUHeH MarMaTHtIeCKOH neatens
EOCTH. Bnaronaps ilHTeHcHBHoMy nporH6aHHIO H MOpCKOMy pe)l{HMy 
HCl ,nHe sonoeaa 'HaKanJIHBaIOTCSI MOllJ;Hble TOJImH ocanxos 'MomHOCTbIO 
iIICOTIni H TIoICSltIH MeTpo<B. I1x OTJIO)l{eHHe COnpOBO)l{,naeTCSI ByJIKaHH
KieCKOH ,neSlTeJIbHOCTbIO, B pe3YJIbTaTe sero npoacxoaar nepecaaasa
IIIHe ocanosaux H ByJIKaHOreHHo-oca,nOtIHbIX ropusrx nopcn. [JIaBHbIH 
aran aasepuraerca paCtIJIeHeHHeM 30HbI oca,nIKOHaKonJIeHHSI na MHoro
'YHCJIeHHble nooeutiu H nOOflJlTUJl. 

Oporeaasra sran HatIHHaeTCSI c no,nH.SITHSI reOCHHKJIHHaJIbHOH o6JIa· 
CTII, conposozcnarourerocs CMSlTHeM CJIOeB B CKJIa,nKH, H MeTaMop<PHa· 
MOM ropnsrx nopon. B UeHTpaJIbHOH tIaCTH no,nHSlTHSI aaxnamraaer
C.SI aHTHKJIHHOpHH,B xpaeaux ysacrxax - 'CHHKJIHHOpHH. O,nHOBpeMeH
80 aKTHBHaHpyeTcSI MarMaTHtIeCKaSl ,neSlTeJIbHOCTb. Ha cxeay 3<p<PY
3HBHOMy MarMaTHaMy npaxonar MarMaTH3M HHTpyaHBHbIH. BHatIaJIe 
BHe,npSlI01'CSI rH,na6HCCaJIbHble HHTPY3HH cpenaero HKHCJIOro 'COCTaBa, 
sarea a6HC'CaJIbHble HHTpyaHH npeHMymecTBeHHOKUCJIOrOCOCTaBI1.· 
B sasepuraioinyio 'CTa,nHIO 0p0feJHHOrO srana npoacxonar fJIbl60Bble 
,n:BH)I{eHHSI aeMHOH xopu (ropasoaraasaue H BepTH,KaJIbHble nepexe
menas ee 6JIOKOB). Otiuiee nonasrae reOCHHKJIHHaJIbHOH 06JiacTH sa
sepuraerca 06paaOBa'HHeM eop, aaJIO)l{eHHeM uesceopnux npoeutioe 
(B. B. Benoycos), a aa cruxe ,C IIJIaT<popMaMH -Kpae8blX, HJIH nepe

008blX, npoeutioe. TaK yseaae 0 reOCHHKJIHHaJISlX 06bSlcHSleT B03HHK
HOBeHHe 'CKJIa,ntIaTbIX rop, oopaaoaaaaux JIHHeHHO-BbITSlHYTblMH rop
HblMH xpeeraxa, paaneaemraxa Me)l{ropHblM,H 'Bna,nHHaMH. 

Hexoropue ropaae xperiru npe,nCTaBJISlIOT C060H aHTHKJIHHOpHH, 
COCTOHmHe as JIHHeHHO-BbITSlHyTblx CKJIa,noK,c06paHHblxB napanaens- . 
aue nysxa. B 'TIY'tIKaX BiCTpeqaIOT'CSI cxnanxa npH'Mble, JIe)l{aqHe, rrepe
sepnyrsre. qame nYtIKH 'BeTBSlTCSI, BHprnpYIOT. BJIH)I{elK xpaeaerx 
nporatiax Mop<p0JIOrHSI 'CKJIa,nOK ,MeHSleTCSI, HatIHHaIOT npeocaanars 
rperiseaanasre, cyanysaue cxaanxa, naanapoaaecrpyxrypu. Paspu
Bbl, npoHHablBaIOmHeCKJIa,nKH,HHor,na6bl'BaIOT 3anOJIHeHbI ,naHKaMu 
Mar,MaTHqeCKHX rropon, C KOTOpblMH nepenxo CBSlaaHbI MeCTOpO)l{,neHHSI 
py.nHblX nonesasrx aoxonaeasrx (Me,nn, CBHHua, UHHKa, HHKeJISI, ypa
n21 H .ap.). 

B npenenax O,nHOH 'CKJIa.nqaTOH 06JIaCTH MoryT COqeTaTbCSI He
CKOJIbKO aHTHKJIHHOpHeB H CHHKJIHHOpHeB, oepaayioumx onny 06myIO 
nITaHTcKyIO crpyxrypy - ueeanruxnunopuu (YpaJIbCKHe ropsr H np.). 

[eocHfIlKJIHHaJIbHbIH nyrs paaBHTHSI npOlUJIH MHorne ropuue crpa
llbl: YpaJI, Kasaxcraa, AJITaH, Kasxas, AJIbnbI, Annanaua H np. 
OCHoBHble pa'aJIHtIHSI B pa3BHTHH ropnsrx CHCTeM onpe,neJISlIOl1CSI spe
MeHeM HX 06paaoBaHHSI H HHTeHCHBHOCTbIO I'Op'006pa30BaTeJIbHb1X npo
ueCCOB. TaK, B panoae CaSlH reOCHHKJIHHaJIbHbIH pe)l{HM cymecraoaan 
B rrepson nOJIOBH:He naJIeOaOH, na Ypane - BOBTOpOH, na Kasxaae 
OH HaqaJICSI IB MeJIOBOe BpeMSI H np0,UOJI)I{aeTCSI B HalUH ,nHH. Teccaa
KJIHHaJIbHblH pe)l{H!M xapaxrepea ,nJISI MHornx paaoaos sexaoro urapa. 
no nOBbllUeHHOH ,ceHcMlflIecKoH aKTHBHOCTH, 'npOSl'BJIeHHIO ByJIKaHH3
Ma, HHTeHCHiBHOCTH KOJIe6aTeJIbHblX ,nBH)I{eHHH H .llpyrHM npH3HaKaM, 
xapaxrepaayiomaa reOCHHKJIHHaJIbHblH pe)l{HM, aa aeMHOM urape BbI

294 

lI.eJIeHbI ,nBa COBpeMeHHblX 06lUHpHblX reOCHHKJIHHaJIbHblX noaca - , 
TUXOOK.eaflCKUU H Cpeousesnouopcsuu. THXOOKeaHCKHH nose, BblTH
HYTblHB,nOJIb 6eperOB Taxoro oxeaaa, Haxo,nHTCSlBco(5CTBeHHO reo
CHHKJIHHaJIbHOHCTa,nHH paa'BHTHH. OH BKJIIOtIaeT CHCTeMbl OCTpOBHblX 
nyr H TJIy60KOBO.llHblX )l{eJI060B, a Ta!IOKe oKpaHIHHbIe MOpSl. Cpena
aeMHOMopCKHH reOCHHKJIHHaJIbHblH nOHC B OTJIHtIHe OT THXOOKeaHcKOot 
1'0 HMeeT lUHpOTHoe npOCTHpaHHe. 3J1atIHTeJIbHaSl tIaCTb 31'01'0 reOCHH
KJIHHaJIbHOro TIOHCa (Ilapesea, ropu ATJIa'Ca, AJIbnbl, AneHHHHbI, Ban
KaHbI, Kapnaru, KPbIM, Ka1BKa3, Konernar, Ilauap H. np.) nepeaorsa.. 
er 3aKJIIQtIHTMbHYIO opOreHHtIecKyIO 'CTa,nHIO pa3BHTHSI. . 

B HCTOpHH paaBHTHSI 3eMJIHBbl,neJIeHO HeCKOJIbKO 3fl1JX CKAaOtta.., 

TOCTU. Ka)l{,naSl snoxa COOTBeTCTByeT K()HeqHOii CTa,nHH paaBHTHH reo
CHHKJIHHaJIbHblX ,CHCTeM H COCTOHT as HeC'KOJIbKHX <pa3. c[>asa CKJlao:" 

tiaTOCTU - 60JIee IKpaTKoBpeMeHHble B.CnbllUKH ropooopaaoaauas (ope
reaeaa). B ,lI.OKeM6pHH ssmeneao HeCKOJIbKO snox CKJIa,ntIaTOCTH. 

B <paHepoaoe - \IISlTb. 
MaJIOno,nBH)I{Hble yqaCTKH 3eMHoH xopu, aaKOHtIHBlUHe reOCHHKJIH

HaJIbHblH nyrs paaBHTHSI, Ha3bl'BaIOT nAaT¢opMaJ.tu. B OTJIHtIHe OT 
reOCHHKJIHHaJIbHblX 06JIaCTeH aa nnartpopxax OTCyTCTByIOT CKJIa,nKO
otipasonarensasre ,nBH)I{eHHSI H cJIa60 asrpaxcea MarMaTH3M. DJIaT
<popMeHHblH nYTb pa3BHTHSI HatIHHaeTCSI co CHH)I{eHHSI TeKTOHHtIeCKOH 
aKTHBHOCTH ropnof crpausr H mapoxoro pa3BHTHSI nenynauaoaaux 
npoueccos. )leHy,nI1IJ,H'SI HHBeJIHpyeT ee nOBepXrIOCTb, npespamaer rop
nue xpetiru H MaCCHBbI B XOJIMHCTyro crpany (rana UeJITpaJIbHOrO 
Kaaaxcraua). Koaeoarensasre ,nBH)I{eHHSI 'BblabIBaIOT iJIO.llHSlTHSI H no
rpY)l{eHHSI orne.nsasrx ytIaCTKOB nnarrpopau, 3HatIHTeJIbHOH aMIIJIHTy
,nbl nporacsr OTMetIaIOTCSI B xecrax COqJIeHeHHSI nJIaT4>opM C reOCHH

KJIHHaJIbHbIMH 06JIaCTSI'MH• 

H. C. Illarcxaa, B. B. Benoycos, B. E. XaHH H npyrae H'CCJIe,nOBa

TeJIH CtIHTaIOT, tITO na paasarae iJIJIaT<popM OKa3blBaIOT 60JIblUOe BVIHSI

HHe cocennae reQCHHKJIHHaJIbHble 06JIaCTH. Ilpoacxonamae B reOCHH

KJIHHaJISlX BOCXO,lI.SlmHe H HHCXOJI.5ImHe .llBH)I{eHHSI 3aTparHBaIOT xpae

asre ytIaCTKH TIJIaT<popM, ausueaior HX no,nHSlTHSI HJIH norpyxceaaa.
 
Ilorpyaceaae aepenxo ,Be,neT IK TpaHcrpeccHH xopef HJIH H3MeHeHHIO
 
rJIy6HHbI 'B panee oopaaosanastx aoaoexax. B aaTOnJIeHHblX ysacrxax
 
[lpOrW60B aepenxo HaKanJIHBaI01'CSI MOmHble TOJImH ocanxoa.. CJIol1i
 
OCa:,nOqHbIX nopon JIO)l{aTCSI aa ,neHy,nHpoBaHHyIO noaepxnocrs cxnan

tIaTOrO OCHOBaHHSI C yrJIOBblM HeCOrJIaCHeM. Ilepaonanecxae no,nHSlTHlI
 
H norpyaceeaa Bbl3bI'BaIOT CMeHy yCJIO'BHH oca,nKOHaKOIJIJIeHHSI:' MOpC·
 
KHeCMeHSlIOTCSI KOHTHHeHTaJIbHbIMH H ~a060pOT. B reOJIOrntIe'CKOM
 
paapese 3TH ,nBH)I{eHHSI Bblpa)l{aIOTCSI CMeHOH MOpCJKHX OCa,lI.KOB KOH

THHeHTaJIbHbIMH. qame B nepaon no,nHSlTHH oca,nKOHaKOnJIeHHe npe

-xpautaercs H pa~BH'BaIOTCSI TOJIbKO UPOUecCbI nenyztauna. Ol'CyTcTBHe 
ocanxoa H pa3BHTHe npoueccon ,neHYJI.aUUH sener K aunanenmo Pia 
CTpaTHrpa<pHtIeCKOrO paspeaa uenux nonpaaneneaaa: ropHaOHTOB, 
OT,neJIOB, a, anorna H uemrx CHCTeM. Ta'K nOSlIBJISlIOTCSlCTpaTHrpa<pH
tIeCKHe nepepusu B paapesax aeMHoHKopbl. 

OTJIO)l{eHHSI ocazxoa aa nnartpopnax npaaonsr B IKOHeqHOM csere
 
K 06paaOBaHHIO ,nOBOJIbHO J,1OmHoro OCaOOtiflOZO «exna. CJIOH rop
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CCCP. BTOpaH paCnOJI02KeHa Me2K)l.y pexaxa EHHCeeM H JIeHOH. Me2K" 

)l.y YpaJIOM H CH6HpCKOH nJIaTq,OpMOH HaXO)l.HTCH '60Jlee MOJl0.ll.aH 

YpaAo-Cu6UpCIWR. nAaTt/JOpMa C naJle030HCKHM CKJIa)l.IJaTbIM OCHO

BaHHeM. 
B reOJIOrHIJeCKO'M CTpOe'HHH UJlaTq,OpM BbI)l.eJlHIOTCH TeKTOHHIJeCKHe 

CTPY'KTypbI paspxnaoro ,(30HbI fJIy60KHX pa3JIOMOB) H CKJla.n:lJaTOrO 

xapaKTepa.. OHH sarparaaaior rJIaBHbIM 06pa30M q,YH)l.aMeHT nJIaT-: 
q,0pM.KpY'nHbIe napaxnaau rana rpaoenoa H.C. llIaTcKHH Ha3'BaJl 

aBAaKOeeHaMU (rpes, aBJlaK  60p03)l.a, reHe3HC  npOHCXO;ZI.HTb)., 

npO'TSDKeHHOCTb HX COTHH KHJlOMeTpOB, IIIHpHHa  200-300 ~M.. Fa
raHl1CKHM aBJIaJKoreHOM BOCTOIJHOeBpOneHCKoHrtJIaTq,opMbI HBJlHeTCH 

.nHenpOBo-.nOHeU'Koe ncrpyxceaae, 3a2KaTOe C ceaepa BOpOHe2K'CKHM 

nO.ll.HHTHeM' (aHTeKJIH30H), c -iora YKpaHHcKHM KpH'CTaJIJlHIJOCKHM Ma,c

CHBOM (m.HTOM). ABJlaKOreH sanonaea MOpCKHMH, kOHTHHeHTaJlbHbIMH 

H 'BYJI'KaHOreHHbIMH ~Jla60.ll.HCJlO'UHpoBaHHbI:MHnOpO)l.aMH,C yrJIOBblM 

HeCOrJIa'CHeM 3aJIeralOm.HMH aa IKpH'CTaJIJlHlJeCKHX noponax ,q,YH)l.a'MeH

ra, MOIIJ;HOCTb OTJlO2KeHHH 'COTHH H TbICH'tJH xerpos. MOm.HOCTb 3eMHOH 

KOpbI non aBJlaKOreHOM MeHbIIIe, IJeM non COCe)l.HHMH YIJacTKaMH 

H3-3a YMeHbIIIeHHH TOJlm.HHbI rpanaraoro H 6a3aJlbTOBOro 'CJlOeB, MaH-

THSI lnpHnO)l.iHHTa. . 

ABJlaKOreHbI OKa3bIBalO1' BJlHsUtHe na BblllleJIe}j\amne OICa)l.OIJHbIe 

noponu. Han HHMH OHH nporayru, oripaaytor xpynnue CUHeKAU3bl. 

KphiJlbH ~HHeKJlH3 aepenxo OCJI02KHeHbI 60JIee MeJlKHMH CKJla.u.lJaTbIMH 

crpyxrypaxa rana He60JlbIIIHX JlHHeHHo-BbITHHYTbIX nO)l.iHHTHH (IHaJIbI), 

MyJIb)l., IKY'nOJlOB. HaH60Jlee xpyrmue illporH6bI nnarrpop a nocraraior 

3HaIJHTeJlbHbIX rJIy6HH. Ta,K, MOm.HOCTb OCa)l.OIJHoro IJeXJIa Ilpaxac
nJ:\HcKoH H npHIJepHOMOpCKOA snanaa 18-25 KM.· fpaHHTHbIH CJIOH 

B TaKHJf snanmtax orcyrcrsyer, H OCa)l.OIJHbIe noponu 3aJIera'IOT aeno
cpencrseaao aa 6a3aJIbTOBOM CJIoe. 

C ,CHHeKJlH3aMH COnpH2KeHbI KPbIJIbHMH aHTHKJlHHaJlbHbIe nO)l.HH
THH - aHTeKAU3bl H U!UTbl. 

CTa6HJIbHbIH pe2KHM nJIaTq,opMbI M02KeT 61>ITb napyiuea aKTH'BH3a~ 
UHeH TeKTOHHlJeClKHX .lI.BH2KeHHH, xoropue HOCSIT rJIbI60BbIH xapaxrep 

H npHBOJJ;HT K 'B03.l1.bIMaHHIO. mraHTCKHX 6J10KOB H 06pa30BaHHIO eau
60BblX eop. B. A. 06pyIJeB Ha3BaJI TaKHe ropsr B03pOOlCaeHHblMU (Ta
MaJIaH, Taas-Illaas. H np.). Ha Taas-Illaae aKTHBH3aUHH TeKTOHHIJeC

KHX ,'(rBH2KeHHH aasanacs BO sropoa nOJlOBHHe naneoreaa It npO')l.OJI

2KaeTCH )l.OCHX nop, 0 :IJeM CBH)l.eTeJIbCTByIOT CHJIbHble 3eMJIeTpHCeHHH 

B 3TOM pajioae. no npe)l.JI02KeHHIO B. E.XaHHa, nJlaTq,opMbI, acnsrras
IIIHe TeKTOHO-MarMaTHIJecKylO aKTHBH3aUHIO, H'a3bIBaIOT anunAaT¢Op
AWMU. nO)l.iHHTHe OT)l.eJIbHbIX OJlOKOB 'B 06JIaCTH B03p02K)l.alOmHX'CSI rop . 
.lI.OCTHfaeT 7 TbI'C. M H 60JIee. 

30HbI fJIy60KHX onycKaHHH 3eMHon 'KOpbI, pacnoaoxeaaue aa rpa

HHue nJI~Tq,opM co CKJIa)l.tIaTbIMH ropHbIMHcoopy2KeHHHMH, Ha3h1BaIOT 

xpaeeuuu npoeuiiasu. 3aJI02KeHHe HX HaIJHHaeTCSl B KOHue raasaoro 

srana H 3aKa:HIJHBaeTCH IB 3aKJlIOIJHTeJIbHYlO CTaJJ;HIO pa3!BHTHH reOCHH

KJIHHaJIbHbIX 06JIaCTeA. Illapoxoa H3BeCTHOCTblO nonsayercs Ilpen
ypaJIbCKHH xpaesoa nporao, pa3JJ;eJIHIOm.HH YpaJl H PYCOKylO TIJIaT

q,OpMy, npe.ll.'KaBKa3OKHH npofH6, O'T.lI.enBlOmHn KaBKa3 O'T CKHq,CKOH 
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PIlC. 117. CXeMaTllqeCKHH reoao
mqeCKIlH paapes nnaT«t>opMhl 
(A) II ee COqneHeHIlH C ropHhlM 
CKna,lJ;qaTNM coopyxceaaea (D): 
1  KpHCTaJlJlH'IeCK"e noponsr, 2 ~ 
CM>lTbie B CKJla)l.KH MeTaMop4>HQeCKHe 
ropau e noponu. 3  HHTPY3HH Mar
MaTHQeCKHX ropHbIX nopo)l..· 4 - TeK-

TOHHQeCKHe rpenraau 

~ 2 It+~tl J ILZI Ifmm 

, I /lepeiJuOuli 
npoetu: 

Kapnamb/l!JKPaUHGKUUIIlOHoaoc: ~~ 
I ll/um .!. '" u a; ~ ~ e x 0 /l __ u_ un 

- dca»o~ 

TeaCUHlillu
~allh/laf/ 
,uJ~aCTIlb 

HbIX nopomcnaraiomae OCa.ll.OIJHbIH 'IJeXOJI, HMelOT pa3HYlO 'MOm.HOCTb, 
KOTOpaH 3aBHCHT OT .lI.:'IHTeJIbHOCTH H HHTeHCHBHOCTH OCa)l.KOHa'KOnJle

HHH.• OHH aaneraior rOpH30HTaJIbHO . HJIH HMelOT nonoroe nanenae. 

MeCTaMH OCa)l.OIJHbIe noponsr cnatio .lI.H~JIOUHpOBaHbI. MOm.HOCTb oca
jZI.01lHOro sexna OT 0 .lI.O 7 TbIC. M H 6oJIee. Ta'M, rne oca.ll.OIJHbIH IJeXOJI 

1011cyTcTBreT, 'CKJIa)l.IJaTOe OCHOBaHHe BbIXO)l.HT ua nosepxaocrs. 
:A. .n. ApxaHreJIbCKHH Ha3BaJl TaKHe YIJacTKH U!uTaMu, a 'IJaCTH UJIaT

tl>OpM. CKDblTHe non OCa)l.OIJHbI,M IJeXJIOM, nAUTaMU. 

IKpae60ii I Ypan 
Inpozuo 

CJIe.ll.OBaTeJIbHO, nJIaTq,OpMbI HMelOT )l.ByX-'bHpyCHoe CTpOeHHe 

':(pHC. 117). HH2KHHHCTpyKTypHbIH apyc, HJIH 3Ta2K, Ha3bIBalOT CKAaa

~aTblM OC1WBaHueM HJIH rPYHaaMeHTOM. .Y MOJIO.ll.bIX nnarrpopx OH CJIO

2KeH 'CJla60,MeTaMopq,H3HpOBaHHbIMH nopoaaxa, y .lI.peBHHX  rJIy60Ko

MeTaMopq,H3HpOBaHHbIMH KpHCTaJIJIHIJeCKHM'H noponaxa: rpaHHTaMH, 

rHeHcaMJ:i, KpaCTaJIJlHlJeCKHMH CJlaHUaMH. n03TOMY q,YH)l.aMeHTbI noxe
M6pHHCKHX nJIaTq,op,M TaK2Ke aaauaaror KpUCTaAAUlf,eCKUMU. Il.nar
q,OPMbI C )l.OKeM'6pHHCKHMCKJIa)l.IJaTbIM q,YH.lI.aMeHTOM HMelOT XopOWO 

pa3BHTbIH H )l.OBOJIbHO MOm.HbIH OCa.ll.OIJHbIH lJeXOJI. 
Ha TeppHTOpHH CCCP 'BbI)l.eJleHbI )l.BenOKeM6pHikKHe nnanpop

MbI  BOCTOlf,HOeBpOneUCKaR. (PyCC1WR.) H Cu6UpCKaR.. Ilepaas HaIJH-' 

HaeTCH OT Ypana H npO)l.OJI2KaeTCH aa npenenaau sanazraux rpanau 
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nJIHTbI. )lJIH' xpaeaux npOm60B xapaKrepffa: jMqli1eJlhH,Hl MOIUHOCTb 

OTJIO)KeHHH, B KOTOpbIX npe06JIa.ZI.aIDT 06JIOMOtIHble H peace Kap6oHaT

noponsr MOpOKOrO H KOHTHHeHTaJIbHOrO npOHCXOJK.ZI.eHHH• BCTpe
xarorca H naryaasre OCa.ZI.KH. HaH60JIee xapaxrepnue ICTpyKTypbI xpae

npOm60B - 6paXHCKJIa.ZI.KH, 4lJIeKcypbl, .ZI.HanHpOBbie crpyxrypu, 
» TOM <tJHCJIe H ,COJIHHbie KyIlOJIa. 

CTpyKTypHble SJleMeHTbI OKeaHHQeCKOH KOpbl. KaK ysce OTMetIa

ocesoa HJIH Me.ZI.HaHHOH JIHHHH OKeaHOB HenpepblBHOH uenos
:K0ll., onoacsraaroutell sees aeMHOH map, THHyTCH cpe.ZI.HHHO-OKeaHHtIe

.CKHe Xpe6TbI. 
CIPe.ZI.HHHble xpe6Tbl  xomaae CBO.ZI.OiBbie IlO.ZI.HHTHH BbiCOTOH 

M, COCTOHmHe as tIepe.ZI.OBaHHH rJIy60KHx H ysxax JKeJIO

H rpH.ZI., BbITHHYTbiX B.ZI.OJIb OCH xpeora. IIIHpHHa TaKHX crpyxryp 
~00-2000.KM. B THXOM oxeaae Cpe.ZI.HHHbie xperiru HHJKe (1000
1500 M) U umpe (2500-3500 KM). 

OCH xpe6TOB THHeTCH r JIy60Koe pH41TOBoe yiuense THIla 

rpatieua rJIy6HHoH .ZI.O 3-4 KM. CHcTeMa JKeJI060B H rpH.ZI., THHymHx

napaJIJIeJIbHO u.eHTpaJIbHoMy xpetiry, 'IlOJIytIHJIa uaasaaae pUcjJTO= 
4eTKo BbIpa)KeHbi pH'41ToBbie aossr B ATJIaHTHtIeCKOM H 

xperirax, y THxooKeaHcKHx OHH HJIH OTCyTCTByIOT, HJIH 

THHyTd npepsraacrok u.enOtI'KoH. B lllHpOTHOM HaIlpa,BJIeHHH cpe.ZI.HH

aue xpetiru pa,cTHHyTbi ,CJIiBHraMH aa tIaCTH, HJIH 6JIOKH. nOnepetIHble 

paapsmu .ZI.eJIalOT npocrapanae xpeoros npepusacrua. Oc06eHHo HpKO 

3TO BbIpa)KeHO y ATJIaHTHtIeCKOrO H BOCTOtIHOTHXOOKeaHcKOrOCpe.ZI.HH

HblX xpetiroe. 30Hbl 'C.ZI.BHrOB HaMepHIOTcH oCOTHHMH KHJIOMeTpOB B urn
CaMbiM TJI-y60KHM 'CtIHTaeTCH paaJIOM Poxaaur, CMemalOmHH 

sacrs ATJIaHTHtIeCKOrO oxeatra iK BOCTOKy aa 230 IKM. 

.l1iHa C.ZI.BH1m BblpaJKeHbl cepHHMH ropcros U rpatieaos. 
Cpe.ZI.HHHble xpe6Tbl ,CJIOJKeHbi rJIa'BHbiM oopaaosr IMarMaTH'tIeC'KHMH 

OCHOBHoro H yJIbTpaOCHoBHoro :COCTaBa (ra66po, .ZI.Ha6aaa· 

MH, nHpo~CeHHTa'MH,nepH.ZI.OTHTa'MH, .ZI.YHHTaMH), MeCTaMU MeTaMop41
H

pOBaHHblMH H Ilpe06paaoBaHHblMH B cepneHTHHHTbI. TOHKHH ocanox
noxpos ,Cpe.zr.HHHblX 'CTPY'KTyp YBeJIHqHIBaeTcH OT OCeBblX 30H 

K nO.ZI.HOJKHIO xpeeros. B 3TOM 1Ke HalIIpaBJIeHHH yBeJIH'tIHBaeTCH H Boa

pacr OTJIOJKeHHH: y ATJIaHTH'tIeCKOrO ,Cpe.ZI.HHHOrO xpeora O!J' cospeaea
HblXB oceBoH qaCTH .ZI.O MeJIOBblX y nO.ZI.HOJKbH. Y BOCTOq'HOTHXOOKeaH

neoreaa (soapacr 3 'MJIH. JIeT) 'B oceson qa'CTH .ZI.O naneo
(37 'MJIH. JIeT) y IlO.ZI.H01KHH. K aOHaM paaJIOMOB xpe6ToB npnypo

lJeHbl IMHorotIHCJIeHHble raHoTbl H ByJIKaHH'tIeCKHe ocrpoaa, ·CJIOJKeHHbie 

6aaaJIbTOBbIMH JIaBaMH H HX TY41aMH. DQ.ZI.HSlTbie COBeTCKHMH HaY'tI'HO

HCCJIeJI;OBaTeJIbCKHMH 3~One.ZI.Hu.HHMH co .ZI.Ha pH41TOBblX H' rJIy6oKOBO.ZI.
JKeJI060B o6paau.bl 'IlOpO,lI., '1l0 MHeHHIO pH.ZI.a yxeaux, HBJIHIOTiCH 

BemecTBoMBepxHeH MaHTHH. f JIy6HHHbie ,ceHOMHqeCKHe HCCJIe,lI.OBaHHH 

sro MaHTHH non pH41rosbLMH 130HaMH, HMelOmHMH 'B umpa
400 .ZI.O 800 KM, asfiyra, H, no npe)lJnOJIOJKeHHHM HOCJIe.ZI.OBaTe-

JIeH, BepxHHH ee CJIOH CJIOJKeH iKopo--Ma'HTHHHOH ,CMeCblO. 
f. B. Y.ZI.HHu.eB CqHTaeT, 'ITO pH41TOBble aOHbIcpe.u.HHHblX xpe6TOB 

anaaorasau reocHHKJIHHaJIbHbfM 06JIaCTHM. OHM 06JIa.ZI.a1OT BblCOKOH 

ceH'CMHlJ'HOCTblO H 'BYJIlKaHHqeCKOH aKTHBHOCTblO. CeH'CMH'qHOCTb ytIeHble 

C~HablBaIOT C paCTHJKeHHeM narocrpepu, xoropoe npH'BO.ZI.HT 'K ropaaoa
TaJIbHbiM nepeaemenaax OKeaHHtIeCKOH KOpbI. PaCTHlKeHHe JlHToc41e· 
psr nO.ZI.TBepJK,lI.aeTCH nOJIOCaMH Ma,rHHTHblX aHOMaJIHH, Ha,MeHeHHHMR 

soapacra H MomHOCTH OCa.ZI.OIlJHblX OTJIOJKeHHH naa. 
Cpe.ZI.HHHO-OKeaHHqeCKHe xpe6Tbi HMelOT IlpO,ll;OJIJKeHHe aa HeKOTO

pux IMaTepHKax. Kpynasre pa41TOBbleaOHbl ooaapysceasr B CeBepHO~ 
AMepHKe (paHOH Xpe6TOB H BIla,lI.HH) H A41PHKe (BOCTOtIHoa41PH
KaHClKHe paaJIOMbl, pH'C. 118). Do ,cTpoeHHIO parproaue aonu KOH'tH
HeH1'OB MaJIO OTJIHqalOTCH OT OKeaHHtIeCKHX. C HHMH TaKJKe cnaaaasr 
nomsureuaas ceH'CMHqHOCTb, ByJIKa'HH'qeCKaH ,lI.eHTeJIbHOCTb (BOCTOtIHO
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PGJjjfll10mlf81flfoe ll" 
. MGHm(JUlfoe Cllarfoe I paCm/lIK8Htl8 

(Jell.{ecmlJo 

PHC. 118. CXelliaTH'IeCKHA paspea 84>HoncKoro pH4>Ta (no B. r. Ka3bMHHY, 
1975) 

a41pH'KaHCKHH pH41T) ,noBblllleHHoe TeIlJIOBOe H3JIytIeHHe .(KaJIH41op· 
HHH). CqHTaIOT, 'ITO cpe.ZI.HHHO-OKeaHHqeCKHe xpeoru arpaior HCKJIIO

qHTeJIbiHO BaJKHylO POJIb B 06paaOBaHHH H pa3:BHTMH IMOJIO.ZI.OH aeMHOH 

KOpbl. . 
Ha .ZI.He MHpOBoro oxeana Bbl.ZI.eJIHIOT TaKJKe oxeanuuecxue nauru, 

TaAaCCOKpaTOnbl (rpes. TaJIH-OCa  Mope, ropaTOC - CRJIa) , HJIH OKea
nuuecsue nAaTcjJopMbl. I'panauava TaJiaCCOKpaTOHOB CJIyJKaT rpanausr 
C KOHTHHeHTaJIbHbIMH CKJIOHaMH H r JIy60KOBO.ZI.HbIMH JKeJI06aMH, 

C O,ll.HOHCTOpOHbl, H 'Cpe.ZI.HHiHO-OKeaHH'IeCKHMH xperiraxa  C .ZI.pyroH. 

Ha TaJIaCCOKpaTOHbi iIlpHXO.ZI.HTCH OKOJIO 60% IlJIOma.ZI.H .ZI.Ha OKeaHOB. 

Mouiaocrs OKeaHHqeCKHX nJIHT cornacyercs C peJIbe<t>oM H KOJIe6JIeT
CH OT 5 .ZI.O 15 'KM. B reoJIOmqeCKOM crpoeaaa OKeaHHtIeCKHX IlJIaT

4l0pM 'IlpHHHMalOT yxacrae OTHOCHTeJIbHO He60JIblllOH MO~HOCTH (.ZI.e
CHTKH 'MeTpoB) MopcKHe OCa,lI,KH, nepexonsurae KHHay B 60JIee IlJIOr

Hble ocano-raue rroponu (rJIHHbI, .ZI.HaTOMHTbl, HaBeCTHHKH H .ZI.p.), He

Pe.ZI.KO nepecnauaarouraecs C ByKJIaHHtIeCKHMH TY41aMH H 6aaaJlbTaMH. 
B OCHooaHHH OKeaHHIJecKHX iIJJIaT410pM aaneraer 6aaaJIbTOBbIH CJIOH, 
CJIo)i{eHHblH npeaaymecrseaao ra66po H UepH.ZI.oTHTaMH, npespautea

HbIMH B aepxaeii qaCTH B cepnearaaans. Bospacr HaH60JIee .ZI.peBHHx, 
BCKPblTblX rJIy60KHMH CKBaJKHHaMH OCa.ZI.OIJHblX oopasoaauaf noxa He 
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npeasnuaer n03.n;HelOp'CKHiL CJIOH OCa.n.OqHhIX nopon H 6a3aJIhTOB sa
',JIeI'alOT I'opH30HTaJIhfPO. DpH3HaKH CKJIa.n;qaTOCTH He ooaapyxceau. 

OKeaHHqeCKHe rrJIHThI paaaeneaa I' JIJ60KHMH TpemHHaMH pa3JIOMOB 

aa qa'CTH, HJIH 6JIOKH. OTHOCHTeJIhHO 3THX rpeunm OTMeqalO11CH .n;'BH

,~eHHH I'JIhI'6oBoI'o H 'c.n;BHI'OBOI'o xapaKTepa. DO.n;HHTHH 6JIOKOB npuso
)I.HT K 06pa3OBaHHIO OT.n;eJIhHhIX rr01I.'Bo.u.HhIX xpe6TOB H OKeaHRqeCKHX 

OCTpOBOB (HaCKa 'B THXOM; oxeaae}; 
h\arMaTHqeCKaK AeHTenbHOCTb H PYAQo6pa30BaHHe B CKnaAqaT~X 

06naCTHX H aa nnaTcjJopMax• .LJ:BH)KeHHH 3eMHOH xopu H coanaaaexue 
HMH cxnansarue H' paapsraasre aapymeaas BO MHOI'OM ripenonpene
JIHIOT paaxeuteaae B 3eMHOH 'Kope MaI'MaTHq~CKHX 'Il0P0Jl. H CBH3aHHhIX 

C HHMH MeCTOpO)K.n;eHHH: rrOJIe3HhIX H'CKonaeMhIX. Baenpenae 'B aa
qaJIhHYIO CTa.n;HIO pa3BHTHH I'eOCHHKJIHHaJIhHhIX o6,JIaCTeH HHTPY3HH 

OCHOBHOH H yJIhTpaOCHOBHOH MaI'MhI rrpasonar K 06pa30BaHHIO 'HOKpyI' 

,MarMaTHqecKHX TeJI yqaCTKOB H OT.n;eJIhHhIX 30H, 066I'ameHHhIX )KeJIe

30M, THTaHOM, XpOMOM, HHKeJIeM, rrJIaTHHOH H.n;pyI'HIMH :MeTaJIJIaMH 

(KYCHHIClKoe THTaHO-MaI'HeTHl'OBOe, Kexnepcaacxoe xpoxarosoe MecTO

p0)K.n;eHHH aa Ypane H np.). DOJIee nosnaae 'CTa.n;HH MaI'MaTH3Ma 

CKJIa~qaThIX 06JI3CTeH xapaiKTepH3YlOTCSI BiHe.n;peHHeM Ma'I'M cpenaero 
HKH'CJIOI'O COCTaBa. C HHMH 'CBH3aHa WHpOKO pa3BeTBJIeHHaH cers 
KOHTaKTOBO-IMeTaCOMaTHqeCKHX, )KHJIhHhIX H npyrax MecTopo2krr.eHHH 

pasaooopaaaax 'IIOJIe3HhIX acxonaeasix: )KeJIe3a, Me.n;H, cnaaua, ,U.HH

xa, BOJIh<!>paMa, MOJIH6.n;eHa, MhIWhHKa, OJIOBa, 30JIOTa, pTyTH, cypaxu 
(AJITafiJcKHH nOJIHMeTaJIJIHqeCKHH IIOHC H np.). Cxnannarue 06JIa'CTH 

aaaooaee '6oI'aThI MeTaJIJIHqeCKHMH IIIOJIe3HhlMH HCKorraeMhIMH. 

, B 06JI-a'CTH IIJIaT<!>opM axpaeaux IIpOI'HOOB, 'KaK ysce I'OBOpHJIOCh, 

MarMaTH'3M ssrpascea 3HaqHTe;lJhHO caatiee. Cpe.n;KHMH p'a3JIOMaMH 

anecs CBH3aHbI H3JIHHHHH JIaB O'CHOBHoI'O 'COCT8Ba, Ha3'BaHHhIX aa CTy

neHqaTYIO OT.n;eJIbHOCTb tpannauu (ursen. troppar - cryneaa JIeCTHH

nsr). Tparmu YCTaHOBJIeHhI aa CH6HpCKOH, CeBepoa~epHKaHCKOH, 
A<!>pHKaHCiKOH, I1H.n;ocTaHcKoH, IO)KHoaMepHK8HcKOH, nrrarrpopaax. 

B CH6HpH rparmsr oopasyror TOJImy 'IlepeCJIaH'BalOmHJQCH 6a3aJIhTOB, 

.u.Ha6a30BH HX Ty<!>OB IMOmHOCTblO casnne 700 M. OHH 3aHHMalOT 60~ 

.nee 1,5 MJIH.KM2• C rparmouos ,<!>opMau.HeH CH6HpH H Kaaanu 'CBH3a

RhI MeCTOpO)K.n;eHHw 'HHKeJIH,. Me.n;H,K06aJIhTa, aJIMa30B, H'CJIaH1I.'CKorO 

umara H Jl.pymx :IIOJIe3HbIX HICKorraeMhIX.' 113 nponyxros nunerpaea
HHH MarM~I.THqeCKHX IIICpO.n; H pyn 06pa3ylOTcH MeCTOpO)K.n;eHHH )KeJIe

sa, xapraeua, aJIIOMHHHH,POCCbIIIH SOJIonf, BOJIbcj;>paMa, THTaHa, OJIO-

Ba H .n.p. , 

MaI'MaTHqeCKaH .n;eHTeJIbHOCTh B oxeaaax npaypoueaa I'JIaB'HbIM 

o6pa30M K CpeJl.HHHO-OKea,HHqeCiKHM xpecraa, 06JIaCTH 'IIO.n;Bo.n;HOI'O 

BYJIIKaHH3Ma H .n;eHcTHHH TepMaJIbHhIX H'CTOqHH'KOB -U.eHTphI<!>OpMR

pOBaHHH MOp'CKHX pyaaax MeCTOpO)K.n;eHHH. DO.n;BO.n;HbIMH H'CCJIe.n;OBa

HHHMH YCTaHOBJIeHbI 06JIaCTH py.n;006pa30BaHHH aa nne Kpacaoro 
MOpH, 'B 06JIaCTH BOCTOIflHOTHxooHeaHcKoI'o CpeJJ.HHHoI'o xpetira H ne-. 

KOTOphIX npyrax paaoaax. Ha JI:He Kpacaoro MOpH H3 Tep'MaJIhHblX 

pa!Cl'BOpOB ocascaaiorcs MeTaJIJIOHOCHhIe HJlhI, conepscamae )KeJIe30, 

MapI'aHeu., UHHK, caaneu, 30JIOTO, cepe6po. OI'poMHhIe IIJIOmaJl.H aaa 

Taxoro oxeaaa nOKphIThI )KeJIe30MapI'aHu.eBhIMH iKoHiKpeu.HSlMH. B RX 
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cOCTa\3e 06Hapy)KeHhI IHRKeJIh, Me.n;h,. K06aJIhT, caaaeu, U.HlHK, MOJIH6
nea, laaHa.n;HH H npyraexerannu. 

838HMOCBH3b 9HAoreHH~x H 3K30reHHblX reOnOrHqeCKHX npeuec
COB - OCHOBa pa3BHTHH 3eMHOH KO.P~ H ee .penbecjJa. 3K30reHHhIe 

reOJIOrnqOOKHe IIpOU.ecChI, XO.n; KOTOphIX 06yCJIOBJIeH MHO)KeCTBOM pas
JIHqHhIX <!>aKTopOB, 3pO.n;Hpy1OT H HHBeJIHpylOT 3eMHYIO nOBepXHOCTh, 

C03.n;alOT OTpHu.aTeJIHHhIe H HaJIO)K6HHhIe <!>Op'MhI penserpa. K lIIepBhIM 

OTHOCHTCH OBpaI'H, pesaue .n:OJIHHhI, 'Kap'CTOBhIe BOpOHKH, 'BaHHhI suna
XHBaHHH H ,Ap, ,KO BTOphlM, aKKyMyJIHTHiBJ:lhIM <!>opMa'M - XOJIMhl H I'pH

.n;hI JIeJJ.HHKOBhIX MopeH H <!>JIIOBHOI'JIHu.HaJIhHhlX 'OTJIO)KeHHH, 6apxaHhI, 

.n;IOHhI H np. OHH nepexeuraror OI'pOMHhle Ma'CChl nponyxros 'BhIBeTpH

BaHHH H paaxuaa, 3HaqHTeJIhHaH nacrs KOTOphIX ocascnaercs IHa, JJ:He

MopeH H OKeaHOB. HHBeJIHpOBaHHe 3eMHOH rrOBepXHOCTH cnoccocrayer 
061'>a301BaHHIO XOJIMHCThlX H paBHHHHhlX <!>OpM naanuradrra. ' 

3H.n;OI'eHHhIe I'eOJIOI'HqeCKHe npouecsi utporexarcr B yCJIOBHHX 60

.nee aeonaopoaaux cpen, C MeHhweH MHI'pau.HoHHoH' cnoc06HOCThIO Be

mecraa, qTO C qpe3Bb1qaHHO BhI'COKHMH 3HepI'HHMH. Benymyio POJIh 

B3THX npoueccax HI'palOT TeKTOHHqeCKHe .n;BHLkeHHH, 'Ilo.n;qHiHeHHYIO

Maf1MaTH'3M H 'MeTaMop<!>H3M. TeKTOHHqeCKHe .n;BH)KeHHH 'Bhl3bl'BalOT 

06pa30BaHHe 'OKJIa.n;qaThIX H paspuexux aapynieaaa, MeH'HIOT peJIhe<!> 

CYWH H .n;Ha OKeaHOB, c03JI:a1OT rtOJIO)KHTeJIhtIble H orpauarensasre 
4>OPMhI penserpa, KOJIe6aTeJIhHhIe H I'JIbI'6oBhle .n;BH)KeHHH <!>OpMHpyIOT 

xopcxae Brra.n;HHhI H ropnue 'IIO.n;HHTHH - I'JIaBHeHWHe <!>OPMhl penserpa 
3eMHqH noaepxaocra. ByJIKaHHqeCKaH .n;eHTeJIhHOCTh C03.n;aeT HaJIO)KeH

asre <!>0PMhI penserpa (IIJIHTOO6pa3'Hhle, XOJIMH'CThle, rpaaosue}. Mera
MOp<!>H3'M cyurecrseaaoro 3HaqeHHH B H3MeHeHHH penseqia He HMeeT. 

OH BHOCHT xasecrsenaue H3MeHeHHH BCOCTaB H CTP~KTYPY ropaux 
nopon. 

HeCMOTpH aa pa3JIHqHYlO HampaBJIeHHOCTh .3H.u.OI'eHHhIX H 3K30I'eH

HhIX I'eOJIOI'H'qeCKHX .npoueccoa, OHH B3aHMOCBH3aHhi H :B3aHMoo6yc

JIOBJIeHhl, Taxcoanaaaexue 3H.n;oreHHbIMH 'CHJIaMH HepOBHOCTH pease
4>a cnocodcrsyror aKTHBH3au.HH 3K30I'eHHhIX npoueccos. Fopooopaao
aarensaue .n;BH)KeHHH YCHJIH'BaIOT npoueccu neaynauna, a I'eOCHHItlIH

HaJIbHbIe nporuosr - rrpoueCChl oca.n;'KOHa'KOrrJIeHHH. Copa3MepHOCTh 

.n;efiJCTBHH 3H.n;OI'eHHhIX H 3K30I'eHHbIX 'CH.1 onpenenaer <!>OpMHpOBaHHe 

pe.nsetpa 3eMJIH. Ilpa 'iIOiBbIWeHRH TeKTOHHqeCKOH a'KTHBHOCTH, COIIpO

BO)K.n;aeMoH CKJIa.n;Ko06pa30BaHHeM, ropoocpasoeaaaex, BYJIKaHH3M0M, 

pensep acnursrsaer BOCXOJl.Hmee, pa3BHTHe (Taas-Illaas, CaHHhI, 

AJlTaH). B crrOKOHHOH TeKTOHHqeCKOH 06CTaHOBKe rrpa a,KT1rBH3au.HH 

BhlBeTpHBaHHH, 3p03HH H npyrax npoueccoa .n;eHy.n;au.HH pe.nserp npa

otiperaer HH'CXO.n;Hmee pa3BHTHe (Ka3aXCTaH, YpaJI). B03MO)KHhl CJIy

saa. pa:BHOBeCHOI'O COCTOHHHH, npa ,KOTOpOM 'OTMeTKH MeCTHOCTH CTa

6HJIH3HpyIOTCH, nOI'pY)KeHHHKOMlleHCHpYIOTCH OTJIO)KeHHeM ocanxos, 

a 'BhICOTa UO.n;HHTHH OI'paHlfqHBaeTCH npoueccaxa paspyureaaa. B HToI'e 

COBMeCTHOI'O .n;eHCTRHH 3K30I'eHHhlX H 3H.n;OI'eHHhIXCHJI oopaayrorcs 

TaKHe senyuiae <!>OPMhI penserpa, KaK panaaasr H ropaue CTpaHhI. 

fop H hI ec T p a H hi - 06WH,pHhie yqaCTKH CYWH HJIH oxeaanse

eKOI'O AHa, B03BblwalOmHeCH aan OKpY)KalOmeH MeCTHOCThlO na 

1000 M H 60JIee H xapaKTepH3YIO~HeCH 3HaqHTeJIhHhIMH H pe3KHMH 
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KOJIe6aiHHHMH 'BhICOTHbIX OTMeTOK aa OTHOCHTeJIbHO KOpOTKOM paCCTOH
HHH. OHH 06pa30BaHbI IlpHMOJIHHeHHO HJIH nyrooopasno H3rH6aIoIUH
MHCH rOpHbliMH xpeeraua, pa3.n;eJIeHHblMH petIHbI'MH .n;OJIHIHa'MH HJIH 
Me:>KrOpHbIMH B'lIa.n;HHa,MH. Ilponeccu neaynanaa paCtIJIeHHIOT ropnue 
xpetirsr aa tIaCTH, BbI.n;eJIHIOT ce.n;JIOBHHbI H ropnsre aepuraau (pacl ljl). 
Do BbiCOTe ropsr .n;eJIHT na BblCOICue (OT 3000 M H 60JIee), cpeiinue 
(2000-3000 M), HU3Kue (1000-2000 M). B03BblllieHHH Hli>Ke 1000 M 

. Ha3bIBalOT xo.anoeopeesc. Bsrcora noasonmrx rop OT 500 no 5000 M. 
Do IlpOHCXO>K.n;eHHIO roper 6blBalOT TeICTOHU'leCICUMU, eipucanoeesnu
~u, aeHyaalluoHHblMu (apo3UOHHbLMU). 

XpeOefTl 
;JUHtPI !IlUtlUfI C~l/a*eHH030 

maasneea 2pcf~JI u 6oi!0pOJiJeM 

I 

RHe IlocrpoBa (Fasancxae 'B THXQM oxeane, Tpacraa-na-Kyasa, CB. 
EJIe~bI, B03HeceHHH H ATJIaHTHtIe,cKOM oxeaae H np.). CJIO:>KeHbI OHH 
38CT~BlliHMH JIaBaMH pa3JIHlIHOrO cocrasa M HX Ty¢aMH. 

~HyaaquoHHble cOpbl- rJIy60KopaClIJIeHeHHble YlJaCTKH BbICOKO
I 

nO,Ll,HSlTbIX paBHHH THna ropaux IIJIaTO. OHH paBBHTbI no :nepll'¢epHH 
Cpenaecaoapcxoro nJIOCKOrOpbH, K HHM OTHOtHTCH nJIaTO YCTlOpT. 

Bospacr oT.n.eJIbHbIX rop H ropuux crpaa onpeneaaercs apexeaese 
npOS1lI3JleHHH ropo06pa30BaTeJIbHbIX rrpoueccos. B npenenax O.n.HOH rop
HOH crpaasr BCTpelIalOTcH 'CTPYfiTypbI pasaoro sospacra. H8IIpHMep, 
ropu Taas-Illaas 06pa30BaHbI aa cesepe naJIe030HCKIIMH coopysce
HHHMH, na iore - KaHH030ikKIIMH. 

P a 'B H H H bI - posusre IIIpOCTpaHcTBa cyura HJIII OKeaHIIlJeCKOrO 
naa C He3HalIIITeJIbHbIMH 'KoJIe6a!HHHMII :BblCOT. Ha cyme 'BbICOTa HX 

. OTHOCHTeJIbiHO ypOBHH MOpH acpenaesr OKOJIO 200 M. PaBHHHbI 'C OT
MeTKaMHi casnue 300 .M Ha3b1B.aIOT nAaTO, a 60JIee 500 M (no 1000 M) 
nAOCfWeOpbRMU. 00 npOHCXO>K.n.eHHIO paBHHHbI 6blBalOT aKKyMyJIHTHB
aue Ii .neayaanaoaaae. 

AICICyMyARTuBHble paenunu ncrpesaiorcs aa cyme H MOp'CKOM ,llHe. 
B npenenax O.n.HOH pa3HIiHbI MOJKHO BCTpeTHTb ocanxa pa3JIHtIHOrO 
npOH'CXO>K.n.eHHH: ¢JII0BHOrJISUI,HaJIbHbIe, aJIJIIOBHaJIbHbIe, 3OJIOBbIe, 
osepasre, MopCKIIe. TaK, BOcTolIHoe13pQ!neHcKaH paBHHHa aa cesepe 
noxpsrra MopeHHbIMH II ¢JIIOBliOrJIHII.IiaJIbHblMH OTJIO>KeHHHMH, B uea
rpaJIbHOH tIaCTII - 03epHbIMH H aJIJIIOBIIaJIbHbtMII oca,QK8MH, IHa IOre
MOPCKHMH H 30JIOBbIMH OTJIO>KeHHHMH. K nonaonasra paBHIiHaM OTHO
CHTCH a,6111CCaJIbHbIe paBHIIHbI ApaBHikKoro MOpH H Bearaascxoroaa
JIll-Ba '13 I1H.n;IIH:CKOM OKeaHe. ' 

J!.eHyaallUOf/,Hble paenunsi nonpaaaeamor aa aerjJARf.{UOHHble (sono
esie), a6pa3uoHHble (uopcsue), sxsapauuonnue (AeoHuICOBbte). . 

feOTeKTOHHlleCKHe fHnOTe3b1. 113ytIeHHe neap 3eMJIH zraer 60ra

TbIH MaTepHaJI .n.JIH o6bHcHeHHH reOJIOmtIecKIIx nponeccos 'HSI'BJIe
HHH, npOHcxo,nHIUHX aa nOBepXHOCTH 3eMJIII II IB ee aeapax. O.n.H8KO 
l.moroe OCTaeTCH erne IHeSiCHbIM HJIII aenocrynaua. He BblSlBJIeHbI no 
KOHua npH'IHHbI .n;BHLKeHHH 3eMIHOH KOPbI' ae .aaxonar o6bHcHeHHSI 
OTHOCHTeJIbHaH 'MOJIO.n;OCTb 'OKeaH013 II 60JIee .n;peBH'IIH aoapacr MaTe
paKOE Ii T. .n.. ,lJ.JIH 06bHcHeHHH TaKHX 'BonpocoB 'C03.n.alO'TCH rH1nOTe3b1, 
xoropue C pa3JIHtIHOH creneasio nocroaepaocra H y6e.n.HTeJIbHOCTH 

nbiTaIOT,CH nan, 'OTBeTbI aa 1JI0CTaBJIeffHbIe eonpocu. HaH'60JIee H3BeCT
Hbi rHlIOTe3bI KOHTpaKUlIH, H30CTa3HH, KOHBeKU'HOHHbIX TOKOB; TeKTO
HHtIeCKHX nJIHT H np. 

Funoresa «onrpasuuu (JIaT. contractio -'cTHfHBaHHe) npennoxce
aa B 1852 r. ¢paHUY3CK:HM reOJIOrOM. 3JIH ne OOMOHOM. B OOHOBy ee 
nOJIOLKeHO npejJ:CTaBJIeHHe Ka'HTa H Jlarrnaca 0 nepBHtIHOM ropasex 
COCTO~HHH 3eMJIH. COrJIaCHO rIInoTe3e,nepBOHa~aJIbHOrOpSl1J:aSl, naa

aera, OT,naBaH TelIJIO B oxpyscaiomee npocrpaacrao, nOCTeneHHO 
OXJIa:>KJJ:aJIaCb, CLKHMaJIaCb, noaepxuocrs ee OT C>KaTHH cMopIUHBa
.TIaCb, 06pa30BbIBaJIHCb 'CKJIa.n.KH H paspsresr. C 3TIIX n03HUIiH CTO
pOHHHKH rHnOTe3b1 3. 310cc H r. IIITHJIJIe 06bHCHHJIH npOII.€CCbl ropo
06pa30BaHHH. OpOTHB rHnOTe3hI KOHTpaKUHH ObIJIO BblCKa3aHO MHO

ro B03paLKeHUH, cpena KOTOpblX cytnecraeaasar H'BHnOCb onposepace
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PRC. 119. <I>OPMbI ropnoro peaseoa (no A. B. re)l.b1MHHY) 

K TeKTOHHtIeCKHM ropax OTHOCHTCH no.n;aBJIHIOIUee 60JIbIIIHHCTBO 
ropaux xpe6TOB. OHH neaarcs na ropsrcxnansarue H ropu rJIbI60
asre. CKAaattaTble eopu CJIO>KeHbI o.n.HoA liJIH HeCKOJIbKHMH KpyIIHblMH 
aHTHIKJIHHaJIbHblMHCKJIa.n;KaMH, OCJIO:HmeHHbIJMH na ,KpblJIbHX 60JIee 

'MeJIKO~ 'CKJIa.n.tIaTOCTblO. CKJIa.n;KH B npouecce 3p03HH paClIJIeHHIOTCH 
aa rmxooepasaue BepIIIHHbI, pasneneaasre rJIy60KHMH pelIHbIMH .n.OJIH
HaMH (Ansrnr, KaBKa3 II np.). FAbl60Bble eopu w penserpe nupaaceau 
lIepe.n.OBaHHeM asrcoxononasrnzx ropcros, ,colIeTalOIUHxCH 'co crynensa
TbIMH 'c6pocaMH H r JIy60KH'MH rpa6eHaMH. Bepumnsr HX nJIOOKHe, He
pe.n.KOC pa3MbITOH noaepxerocrsro, na KOTOpOH Me'CTaMH COXpaHHJIH-Cb 
OCTal1KH .n.OJIHH npeaaux pex. fJIbI60BbIe ropa H3BeCTHbI 'B DpH6aA.. 
xaase, Txns-Illaae H ,B 4Pymx ropasrx crpaaax, 

Bu.ucanuuecxue eopec COCTOHT H3 OT,lleJIbHbIX KOHyCOB ByJIKaHoB. 
Haorna 'KOHyCbI 'CJIHBaIOTCH H 06pa3ylOT 'ByJIKaHH'lIeoKHe xpefrru. OHM 
OTHOCHTCH K HaJIO>KeHHbIM ¢OPM8M peaserpa. OT.n.eJIbHbIe ByJIKaHHtIeC
KHe KOHyCbI IIIOTyXIIIHX HJIH .n.eHCTBYIOIUHX· ByJIKaHOB BCTpelIalOTCH 
B ,COCT8Be Ha3eMHblX M IlO.n;BO.n.HblX ropasrx coopyzcenaf (3JIb6pyc H 
Kasoex aa KaBKa3e). UeIIOlIKH no.n.BO,ll;HbIXBYJIKaHHtIeCKHX rop OKpbI
TbI non TOJIIUeH BO.n.bI. BbICTYTIalOIUHe nan BO.n.OH 06pa3ylOT OKeaHHtIeC
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HHe nepBH'IHOrO ropaxero COCTOHHHH 3eMJIH. I'eotpaansecxae M;etoAbI
 
He nonrsepnana HaJI'H'IHH IB rJIy60KHX t<Pepax TIJIaHeTbI orpo HblX
 
Macc paCnJIaBJIeHHOrO BemeC11Ba. KpOMe 1'01'0, 60JIee TOHKaH 0 aRH

'1eCKaH Kopa He nOABepraJIaCb CKJIa,n:Koo6pa30BaHHro, a no 3atoHaM
 
CJKaTHH OHa ,n:OJIJKHa 6b1JIa 6b1Tb CMHTa B CKJIa,n:KH 'B nepsyro osepen»,
 

'Do COBpeMeHHbIM npe,n:CTaBJIeHHHM CHJIbI TaHreHUHaJIblHOrO c~aTHH
 
B 3eMHoH xope HMeroT MeCTO, oRO npapona HX HHaH (B. D. HeXQpOIIIeB
 
C'IHTaeT,1fTO TaKoH npH''1HHOH MO)KeT 6bIJb H3MeHeHHe CKOpOCTH spa
meHHH 3eMJIH). .'
 

Funotesa usocrasuu (rpe-r. isos - paBHbIH, stasis - CTOHiHHe, no

JIOJKeHHe) IBnep'Bble6bIJIa npenaoaceaa IB 1855 r. Ee aBTOpbI 'u)K. 3PH'
 
H ,UJK. DpaTTC'IHTaJIH, 'ITO 3eMHaH xopa COCTOHT H3 rJIbl6, xoropue
 
BCJIe,n:Cl1BHe H3MeHeHHH aarpysox HJIH nJIOl1HOCTH aeutecrsa nepaona

'leeK'H acnsrruaaror BepTHKaJIbHbIe rrepexeuteaas. Hapyureaae H30

CTaTH'IeCKOrO paaaoaecaa MO)KeT 6bITb 'Bbl3BaHO, neperpynnapoaxoa
 
aa 3eMHOH nOBepXHOCTH Macc ocanxos, 06pa30BaHHeM H TaHHHeM
 
JIe}J.HIlKoB H ,n:pyrHMH npH'IHHa'MH. Ileperpyaceeaue ocanxaxa HJIB
 
JIe}J.HHKaMH rJIbl6bI 3eMHOH xopu acnsrrsraaior norpyxceaae, a pasxu

TbIe, 06JIer'leHHble yxacrxa 3eMHOH xopu nonaaxaiorcs. HapYIIIeHHJI

MH H30CTaTHIJeCKOrO paBHOBeCHH rHnOTe3a 06~HCHHJIa ropo06pa30Ba

TeJIbHbIe ,n:BHJKeHHH. HaJIHIJHe H30CTaTH'IecKoro paSHOIBeCHH B" 3eM

HOH xope nonraepzranocs. feoepH3'H'IeCKHMH MeTo,n:aMH YCTaHOBJIeHO'.
 
'ITO 60JIee THJKeJIbIe H MaCCHBHble Y'laCl1~H ·KOHTHHeHTaJIbHOH xopu
 
onymeau B MaHTHro rJIy6JKe, '1eM 6JIOKH OKeaHH'IecKoH xopsr. Ozmaxo
 
H30CTaTH'IeCKOe paaaosecne He scerna ,H 'He sesne nOJIHoe.
 

Pa3UOMUZpal{UOHHaJl eunoresa paspaooraea B. B. Benoycoasra. 
OH C'IHTaeT, 'ITO ,n:BHJKeHHH 3eMHOH xopu 06'bHCHHroTCH npOHliKHOBe
HHeM B sexayro xopy aCTeHOJIHTOB (rpex, aCT3HOC -'-Cna6b1H) 
xpynasrx MarMaTH'IeCKHX TeJI, oopaayiounrxcs B BOJIHOBo,n:e HJIH acre
aocoepe aa C'IeT BbIUJIaBJIeHHH 6a3aJIbTOB H3 IBemeCTBa BepXHeH MaH~ 

THH. By,n:y'lHJIer'le oxpyzcaiomero BemeCTBa, aCTeHOJIHTbI, BCnJIblBaH 
aaepx, Bbl3b1BaroT ~BHJKeHHH nocxonsmero xapaxrepa, a nO'CJIe,n:HH,e
npoueccu CKJIa,n:Ko06pa30BaHHH. Do B. B. Beaoycony, nonnarae acre
HOJIHTOB YCHJIHIBaeT ,n:eiicTBHe TenJIOBbIX nOTOKOB 'H cnocoocrsyer npo
PbIB)t aa noaepxaocrs 6a3aJIbTH'IeCKoi'I MaJ.1MbI, 06pa30BaHHro ByJIKa
HOB. B. B. Benoycoa C'IHTaeT,'1TO no Me3030H OKeaHH'IecKaH xopa He 
OTJIH'IaJIaCb 01' KOHTHHeHTaJIbHoH. H03)Ke OKeaHH'IecK;He rJIbI6b1 ony
CTHJIHCb B MaHTHro H 'CTaJIH nJIa'B'HTbCH. CJIe,n:OB3TeJIbHO, oxeanu H 

'MOpH, TIb B. B. Beaoycoay, - 31'0 06JIaCTH, rne npoacxonar nJIaBJIe
HHe 3eMHOH KOPbI IBo6cTaHOBKe CHJIbHOfO aarpeaa Ma'HTHH. C n03H
UHH 3TOH rHnOTe3b1 MaTepHKH H OKeaHbI aaxorna 'He MeHHJIH csoero 
nOJIOJKeHHH 'B TIpOCTpaHCTBe. Taxoe HanpaBJIeHHe IB IreOJIOfHH nOJIy'lH
JIO aaaaasae ¢UKCU3Ma (JIaT. ficsus - Heno,n:BHJKIHblH) B OTJIH'IHe 01' 
Mo6uAu3Ma (JIaT. mobilis - no,n:BHJKHblH), paccxarpaaarotuero pas
BHTHe jeMHOH xopu C n03HUHH ropH30HTaJIbHOrO nepexetueaaa Ma
TeQHKoB. , 

Funoresa TeKTOHUKU nutocdiepnux nAUT npaoopeaa 60JIbIIIyro no
nyJISlpHOCTb B nOCJIe,n:HHe ,n:eCHTHJIeTHH. Ee C03',n:aHHe TIo,n:rOTOBJIeHO 
oKeaHorpaepH'lJecKHMH HCCJI~,n:oBaHHHMH H rJIy6oKoOO,n:HblM 6ypeHHeM, 

'~\ 

PHC. I?O. Cxexa norpyiseaaa JIHToc¢epHoii nJIHTbI (no M. B. Ilacryxosy, 1975) 
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paCKpblBIIIHMH TaHHblCTpoeHHH OKearHH'IeOKOrO AHa. B· ee ocaoae JIe
JKHT ranoresa aexeuxoro reotpasaxa A. Bereaepa 0 ,n:peHepe KOHTH
HeHTOB (1924). A. Bereaep 06paTHJI ,BHHMaHHe aa 'CXOJI;CTBO oxepra
HHH npoTHiBOnOJIOJKHblX 6eperoB ATJI.aHTH'IecKoro OKeana H pa3JIH'IHe
B reOJIOrH'IecKoM 'CTpoeHHH oxeaaasecxoro naa H MaTepHKOB. Oil 
npe,n:nOJIOJKHJI, 'ITO MaTepHKH, CJIOJKeHHhIe 60JIee JIerKHM, '1eM MaHTHH, 
BemeCTBOM naaaaior B nO~KopoBOM cyocrpare rronofiao aHc6epraM 
B oxeaae. H3Y'lHB KOHTypbI MaTepHKoB, OH C03,n:aJI Mo,n:eJIb, COrJIaCHC> 
KOTOpOH nee MaTepHKH B aasaae naJIe030H6b1JIH 06'be,Il;HHeHbl B eaa
HblH KOHTHneHTaJIbHbIH MaCOMB el'laarea», KOTOpbIH BnOCJIe,n:CTBHIf 

pa'CKOJIOJICH Ha '1aCTH -MaTepHKH coapexeaaux O'lepTauHH. B, xaxe
CTBe ',n:OKa3aTeJIbCTB cymecraoaaaaa e,n:HHoro MaTepHKa np'H'BOAHJIOCb
CXO,n:CTBO B reOJIOrH'IecKoMcTpoeHHH JIHHHH paapuna, CXO,n:CTBOepay
flbl ,H epJIOPbI. Pacxoxcneaae rJIbl6 IB pasaue CTOpOHbI B nocnenyiomex 
nonraepnaaa naaaue naJIeOMarHeTH3Ma 'H naJIeOKJIH'MaTOJIOrHH. 

Hayxuue OTKpblTHH nOCJIe,l{HHx ,n:ecHTHJIeTHH A3JIH 60raTblH, epaK
THIJeCKHH MaTepHaJI, no,n:'DBepJKAaromHH pacmapeaae naa OKeaHOB H 
nepexeuteaae OKeaHHIJeCKHX nJIH'P H KOH'DHHeHTOB. Harepec' K rano
rese B03pOC, H Y aee nOHBHJIOCb xaorc HOBblX 'CTOpO'HHHKOB, cpena 
'HHX B. E. XaHH, .I'. B. Y,n:HHueB, 10. M. Ilyuiaposcxaa H MHorHe ,n:py
rue CQBeTCKHe H aapyoeacaue yxeasre. CYIUHOCTb rHUOTe3bI CBO,n:HTCSJ 

,.K cnenyiomexy. CKOJIb3H no acreaoctpepe, nepexemaiorccs nutoctpep
~Hbte nsurot HJIH raraarcxae JKeC'tKHe 6JIOKH narocrpepu TOJImHHOH 01' 
'!HecKOJIbKHX KHJIOMeTpOB. no 200 KM. CKOpOCTb HX ,n:IBHJKeHHH 1
'0 eM Iro,n:. CorJIaCHO coapexeaaax npe,n:cTaBJIeHHHM nJIHTbl nepexe
'UJ,aroTCH 01' 30H paCTHJKeHHH K 30HaM CJKaTHH. 
" 30Hbt paCTJl3fCeHUR. pacnOJIOJKeHbI MeJK,n:y KpaHMH pacxOAHmHXCSJ 
.:KoHTHHeHTaJIbHhIX HJIH OKeaHHIJeCKHX nJIHT. Ilpa paCXOJK,n:eHHH KOH
THHeHTaJIbHhIX n.tIHT p01KAaroTcH oxeanu (ananana ATJIaHTHIJOCKOrO 
oxeana, pacnOJIOJKeHHa,H MeJK,n:y pacxonsmaaacs :nJIHTaMH IO*HOH H 

~l' , 
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CeBepHOH AMepHKH, C O.ll.HOH CTOPOHbI. H Aq,pHKOH }i EBpaSHaTCKHM, 
KOHTHHeHTOM-C npyrok}, 30HbI paCnDKeHHH B oxeaaax npayposeau ;~ 

.K pHq,TOBbIM SOHaM Cpe.ll.HHHbIX X-pe6TOB. 3a. CtIeT IBepTHKaJIbHbIX KOH
,BeKUHOHHbIX TOKOB I HS BepXHeH Ma'HTHH IB pHq,TbI nocrynaer BbInJIaB
.7leHHOe MaHTHHHOe' Bew,eCTBO, KOTOpOe, aacnesaa, oopaayer HOBylO 
oxeauasecxyto KOPY. 

30HbI C2KaTHH npayposeasr K CTbIKaM KOHTHIHeHTaJIbHbIX H oxea 
HHtIeCKHX nJIHT. JIHTOCq,epHbIe nJIHTbI HJIH CTaJIKHBalOTCH, HJIH Ha

ABHralOTCH npyr aa npyra (puc. 120). CTOJIKiHOBeHHe KOHTHHeHTaJIb-. . 
.HblX nJIHT cOnpOBO)K.ll.aeTCH CKJIa.ll.KOo6pasoBaHHeM, rJIbI60BbIMH .ll.BH- ... 
2KeHHRMH, MarMaTHSMOM H 06W,UM nO.ll.HHTHeM xpaesux tIaCTeH. YtIe
asre noaaraior, tITO TaKHe npoueccu npOHCXO.ll.HT B.ll.OJIb JIHHHH rvry
-OOKOBO.ll.HbIX OKea'HHtIeCKHX LKeJI060B :a Sarra.l1JHOH tIaCTH THXOrO oxea
aa. DOJIee TOHKaH OKeaHHtIeCKa~ nJIHTa onycxaercs non KOHTHHeH- . 
TaJIbHylO, YXO.ll.HT r JIy60KO 'B MaHTHlO H TaM nepOOJIaBJIHeTCH. 06pa
3YlOw,HeCH B npouecce rrJIaBKH JIerKHeBew,eCllBa (COe.ll.HHeHHH aJIlO- . 
.MHHHH, HaTpHH, KaJIHH, KaJIbUHH H np.) rrO.ll.HHMalOTCH saepx, .ll.OCTH
.raior rrOBepXHOCTH 3eMJIH H HSJIHBaIOTCH. DOJIee THLKeJIbIe KOMno· 

HeHTbI onycxaiorcs BHHS BnJIOTb no H.ll.pa 3eMJIH. 
Cyinecrayer H TpeTHH .Tlfrr COtIJIeHeHHH JIHTocq,epHbIX nJIHT - • 

rpancdiopnnue passoxu, BJlOJIb KOTOpbIX npOHCXO.ll.HT 1'0pHSOHTaJIb
Hoe CKOJIb2KeHHe nJIHT (rana 'ABH2KeHHH no IP~SJIOMY Caa-Aanpeac), 

ilOMIfMO 15 'I'HraHT,CKHX JIHTOcq,epHbIx rrJIHTB crpoeaaa naroctpe
pbI BbI.ll.eJIHlOTCH suucponsurs: H nurocdiepnue 6AO"U. Pasaepu ca
MblX xpynaax nJIHT - TbICHtIH xaanparaux 'KHJIOMeTpOB, IMHKpOnJIHT
COTHH, JIHTocq,epHblx 6JIOKOB- .ll.eCHTKH xsanparaux KHJIOMeTpOB. 
CtIHTalOT, tITO aecs AJIbrrifikKO-fHMaJIaHC~H:nOHC COCTOHT '8S MHO
.LKeCTBa JIHTocq,epHblX 6JIOKOB H IMHKpOnJIHT. llBH2KeHHe aa ~paHH!J..I.aX 
Me)K)l.y HHMH 06YCJIOBJIHBaeT noasnneaayio .ceHCMHtI'HOCTb 06UIHpHoro 
l'OpHOrO nosca. 

fHnOTeaa JIHTocq,epRblX nJIHT .ll.0CTaTOtIHO apryMeHTHpOBaHHO o6~
HCHHeT MHomeeonpOCbI rJI06aJIbHOH TeKTOHHKH:COBna.ll.eHHe osepra
HHH MaTepHKoB, npHtIHHbI onaospeaeaaoro OJIe.ll.eHeHHH B Kap60He 
MaTepHKOB 'IQLKHoro noaymapas, 06IIJ;HOCTb q,ayHbI H q,JIOpbIMaTe
pHKOB fOH.ll.BaHbI, cpenaaaoe nOJI02KeHHe PHiq,TOBbIX xpe6TOB 'B oxea
aax, pasaas q,OKaJI.q>HO'CTb SeMJIeTpHCeHHH (He60JIbIllaH rJIy6HHa cea
CMHtIeCKHX OtIarOB IB 'PHq,TOBbIX SOHax H 3IHatIHTeJIbHaH B MecTax no
cpy2KeHHH OKeaHHtIecKoH aarocrpepsr). npHtIHHbI ByJIKaHHSMa B npe
zteaax THxOOKeaHCKoro oraeasoro KOJIbua, 3IBOJIlOUHlO seMHoH KOpbI 
H np. C TI03HUHH THnOTeSbI 6b1JI cneaaa BbIBO.ll., tITO nepeoa oopaayer
CHOKeaRHtIeCKaH xopa, a 3aTeM aa ee OCHOBe rpopxapyerca KOHTH
HeHTaJIbHaH xopa, O.ll.HaKO H 3Ta ranoresa noxa He B COCTOHliHH 06~
5ICHHTb MexaHH3M nepeaemeaaa aarocqiepaax nJIHT, npHtIHHbI otipa
30BaHHH BHyTpeHHHx (Hepaoe, Kacnaacxoe) H oxpaamnsx (OXOT
cxoe, 51noHcKoe H np.) xopea H aexoropue ztpyrae 'BOnpOCbI. 

1 KOHBeKlUlli - nepexentenae ~H.n:KOCTH IlJIIi rasa BCJIe.n:CTBHe pa3HOCTli reane

paryp HJIH UJIOTHOCTH.. paaaax Y1UlCTKax cpeaa,
 

Pa3Aell VI 
rEOJlOfH4ECKASI AESlTEJlbHOCTb 4EJlOBEKA
 
H OXPAHA OKPY>KAIOUJ,EVt CPEA.bl
 

rna B a XXVII 
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IIIHpHeTCH. 'lleJIOBeK see nansare nponaxaer B oxpyxcaiouiee 
paHCTBO H rJIy6HIHbI nJIaHeTbI. 3TOMy cnocoocreyior HaytIHO-TeX'HHtIe
CKHH nporpecc H B03paCTaIDw,He nOTpe6HOCTH IB 

cupse, Pa'CTyT rJIy6HHbI H3BJIetIeHHH nOJIeSHbIX ncxonaexux, 
BBO.ll.HTCH HOBbIe BH.ll.bI cupsa. Bee 3TO onpenenaer xpyr aaztas 

o	 3eMJIe. 
fJIo6aJIbHbre HCCJIe.ll.OBaHHH senyrcs no asyseaaro 

6HH, BnJIOTb .ll.O MaHTHH 3eMJIH, paapariarsraaiorcs H 

lOTCH MeTO.ll.bI r JIy6HHHoro ,ceiicMHtIeCKorO SOH.ll.HpOBaHHH. 
BHHMaHHe y.ll.eJIHeTCH HCCJIe.ll.OBaHHlO TenJIOBblX nOTOKOB. 
60JIbIDHX rJIy6HH nOSBOJIsieT yCTaHoBHTb MeCTa KOHueHTpaUHH 

MaTHtIeCKOrO pacnaaaa, BblHBHTb SOHbI ByJIKaHHSMa H 'CBH3aHHhIe C HH
MH npoueccu PY.ll.o06paaoBaHHH. llaJIbHeHIllee aaysenae 
CTH 3eMJIH nacr B03MOLKHOCTb nporHosHpoBaTb 3eMJIeTpHce:HHH. BOJIb
moe aaaxenae B peureaaa Hap0.ll.HOX03HHcTBeHHbIx aanas 

.HBJIeHHe HOBblX cupseaux oas, HCTOtIHHKOB TenJIOBOH 
BO.ll.OCHa6LKeHHH. Peureaae nepetIHCJIeHHbIX 'BonpOCOB 
scero C H3yqeHHeM TeKTOHHqticKoro crpoenaa 3eMJIH, 
cTeii paS<Mew,eHHH nOJIe3HbIX H,CKonaeMbIX, ycJIOBHH HX 
H T.'.ll.. Cpena aKTyaJIbHbIX np06JIeM reOJIOfHH - asyseaae 
3eMJIH, xoropoe nOMOLKeT 06~HCHHTb reOXHiMHtIeCKHe npoueccu B rJIy
6HHax 3eMJIH (HIBJIeHHH 'MeTaMopq,HsMa, npoueccu 
H .ll.p.). Oxeaaorparpaa, fH.ll.pOreOJIOrHH, rJIHUHOJIOrHH, 
f}flI.pOJIOrHH HMelOT Henocpe.nC'J1BeHHOe OTHomeHHe K 
reHHbIX reOJIOrHtIeCKHXnpoueccoB, KOTOpOeBe.ll.eTCH He TOJIbKO 
JIHX n03HaHHH llpHpO.ll.bI, HO H .ll.JIH np~KTHQeCKHX ueneii. 
H3YQaeT sonaue aprepaa, QTo6b1 nponmrrs 2KHSHb pex, 
npHrO.ll.HOCTb .ll.JIH cTpOHTeJIbCTBa rH.ll.p03JIeKTpOCTaHUHH, 

pbl6HbIX 60raTcTB H T. .ll.. TJIHUHOJIorH H3ytIalOT BJIHHHHe 
KJIHMaT 3eMJIH, onpenensior sanaca npecaoa sonsr 
HOCTb HX npaKTHQeCKOrO HCnOJIbSOBaHHH. B petneuaa 
aanas reOJIOrnQeCKaH CJIy2K6a CCCP pyKoBO.ll.CTByeTcH 
napraa H Cosercxoro npaBHTeJIbCTBa, HanpaBJIeHHhtMH na
 
H npHyMHoLKeHHe npaponaux 60raTcTB H pa3BHTHe HayKH B
 

crpaae aa 6JIaro COBeTCKoro aapona.
 
MeTo)l,bI HCCJle)l,OBaHHH 8 reOJlOrHH. OCHOBHblM 'MeTo,nOM
 

H OCBoeHHH 3eMHblX neap HBJIHeTCH zeoAozUtteC"aR
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j{ynHocTb paoor no COCTaBJIeHHIO xapr 3eMHOH nOBepXHOCTH (H.m 

aenp). Kapru COCTaBJIHIOT aa ronorpatpasecxon HJIH reorparpasecxoa 
OCHOBe, aa KOTOpylO HaHOCHT rpauauu Bf,IXO.n.HIUHX aa nOBepXHOCTb' 

HJIM CKpblTbIX na rJIy6HHe ropaux nopon. YCJIOBHblMH 3HaKaMH: noxa- , 
asrsaror HX COCTaB, Bo.3paCT, 3JIeMeHTbI 3aJIeraHHH, TeKTOHHqeCKHe aa
pyIIIeHHH. 

Feoaorusecxaa csexxa OCYIUeCTBJI.HeTCH Ha3eMHbIM cnocooox HJIH 

c sosnyxa C npHMeHeHHeM TeXHHqeCKHX Cpe.n.CTB. Ilpa Ha3eMHOH 

CbeMKe HcrroJib3YlOTCH eCTeCTBeHHbIe BblXO.n.bI ropuux nopon, ropuue. 
Bblpa60TKH H 6YPOBble CKBa*HHbI. reOJIOrHqeCKOH cseaxe conyrcray
JOT reO¢H3HqeCKHe If reOXHMHlIeCKHe MeTo.n.bI HCCJIe.n.OBaHHH. 

Teodiususecsue MeTo8bl HCCJIe.n.YIOT epH3HqeCKHe nOJIH 3eMJIH: 

3JIeKTpOMarHHTHoe, rpaBHTaUHOHHoe, TenJIOBoe. 11M nocrynau r JIy6H

Rbl, xyna He npOHHKalOT rJIy60KHe IIIaXTbI H caepxrayooxoe 6ypeHHe. 

TaK, cnOMOIUblO ceUcMUtteCKUX MeTo8oB 30H.n.HPYIOTCH caxsre rJIy60

KHe crpepu 3eMJIH, BnJIOTb no MaHTHH H' snpa. Bee IIIHpe rrpHMeHHIOT 

xeronu no.n.3eMHoH reorpaaaxa - paouoeonnoeoe npoceeuueauue, eu
3BaHHaJl nonxpusauus, CKBaOfCUHHaJl EJIleKTpOpa3Be8Ka. 3TH MeTo.n.bI 

HMelOT 60JIbIIIOe saaseaae He TOJIbKO npa reOJIOrOCbeMOqHbIX paoorax, 
HO H npa nOHCKax H passenxe xecropozcnenaa rrOJIe3HblX HCKonae-' 

MblX. B 6y.n.YIUeM reoqmaauecxae xerona 6y.n.yT HCrrOJIb30BaTbCH .n.JIH 

COCTaBJIeHlfH 06beMHbIX reOJIOmqeCKHX xapr, xoropue rrOCJIy*aT OC

HOBOH .n.JIH oueaxa MHHepaJIbHO-CbIpbeBbIX pecypcoa rJIy6oKHX, 30lI 
3eMHOH KOPbI. • , 

Feoxuuusecxue ueroiu« HCnOJIb3YJOTCH .n.JIH rrOJIyqeHHH reoaora
qeCKOH HHepopMaun'H 0 KOHueHTpaUHH XHMHq,eC:KHX 3JIeMeHTOB, HX 

MHrpaUHH, yCTaHOBJIeHHH reaesnca pyn H T . n. B noscenaeaaof npax
THKe reOXHMHlIeCKHe xeronu 06JIerqalOT .paoory rro HapaIUHBaHHIO 3a

naCOB rrOJIe3H'blX acsonaeaux. I'eoxaaas aaysaer raaonsre 3KCraJIHUHH 

(yrJIeKHCJIblH raa, reJIHH, ponoa), H.n.YIUHe H3 Wy60KHX 30H 3eMJIH, 

ranpoxnxasecxae CBoHcTBa nonaexaux BO.n.. 

B rrpaKTHKY reOJIOmlleCKHX HCCJIe.n.oBaHHH nanexcao BXO.n.HTKOCMU
«ecxue MeTo8bl uccneooeanus: OHR ,OCHOBaHbl aa epoTorpaepHpoBaH~H 
nosepxaocra 3eMJIH H3 KOCMoca, a raxace perncrpauaa npH60patm 

pa3JIHqHblX BH.n.OB H3JIylleHHH TenJIOBOrO, HHeppaKpacHoro, csepxauco
KOqaCTOTHoro pa.n.HoH3JIYlleHHH H np. 113 epOTorpaepHH COCTaBJIHIOTCH 

¢OTOrrJIaHbI, 3aTeM peraoaansaue reOJIOr,HqeCKHe xapru, OTJIHqalO

IUHeCH BblCOKOH TOllnocrsio. MaCIIITa6b1 xapr 3aBHCHT OT BbICOTbI 

CbeMKH. Ilpa epOTorpaepHpOBaHHH C 6bICOTbI 250 KM CHHMKH OXBaTbI

BalOT nJIOIUa.n.b 200-300 rtsc. KM 2 (pa3JIHqaIOTCH nerana paaxepox 
no 30 M), C BbICOTbI 1000 KM - 1,5-3 MJIH. KM2• Ha O.n.HOM TaKOM 

CHHMKe xoryr BMeCTHTbCH HeCKOJIbKO ropaux CHCTeM, aanpaxep Ila
MHp H rHH.n.yKyIII, BMeCTe B3HTbIe. 4epHO-6eJIble HJIH UBeTHbIe CHHMKH 

nonnexcar .n.eIIIHeppHpoBaHHIO (reoaormecxoa pacnrarppoaxe). Ilo 
CHHMKaM onpe.n.eJIHIOTCH COCTaB ropaux nopon, paspusaue HapyIIIeHHH. 

TaK, YJIbTpaOCHoBHble ropaue noponu, C KOTOPblMH' 06blQHO CBH

3aHbI xecroposcneaaa xpoxa, acoecra H npyrax rrOJIe3'HblX acxonae
MhIX, aa CHHMKax HMelOT BH.n. rexao-cepux Hjm qepHbIX nHTeH, 

noponu rHeHCO-MHrMaTHToBoH epopMaUHH - CBeTJIO-Cepblx nHTeH. Boc
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,HOBe .n.eIIIHeppHpoBaH~H epoTorpaepHH JIe)KHT KOHTpacTHO-aHaJIOrOBblH 

npanuan, T. e. pacmarppoaxa npoH3Bo.n.HTCH no TOHaJIbHOCTH oxpacxa 
,3aCHHTblX ftOJIeH H nyrex cpaBHHBaHHH CHHMKOB C reOJIOrHqeCKHMH H 

TeKTOHHqeCKHMH KapTaMH XOpOIIIO aayxeaaux paaoaoa, HaH60JIee 

lIeTKO .n.eIIIHeppHpylO:rCH pa3JIOMbI, COJIHHble KynOJIa, H npyrae reOJIOfH

secxae crpyxrypu. Pa3JIO~bI aa rpororparpaax HMelOT BH.n. npaxux 
,JIHHHH xepaoro HJIH reano-ceporo UBeTa. 

Baaronaps CbeMKaM H3 KOCMoca yroxaems : rpanauu peraoaoa, 
.BblHBJIeHbI rJIbl60BaH crpyxrypa aexoropux ropaux 06JIaCTeH, nJIO

,IUa.n.H, 6JIarOnpHHTHble .n.JIH rrOHCKOB aerprn, npaponaoro raaa.osenes
HblX py.n., Me.n.H H ztpyrax rrOJIe3Hb1X acxonaeaux, Ha epoTorpaq>HHX H3 

KOCMoca 6bIJIH oonapyaceaa MHOrOqHCJIeHHble xonsueaue crpyxrypu 
HJIH crpyxrypu ueHTpaJIbHOrO rana naaxerpoa OT COTeH MeTpOB no 
700 KM H 60JIee. KOJIbUeBble crpyxrypu yCTaHOBJIeHbI aa repparopaa 
.eBponeHcKoH qaCTH CCCP, CH6HpH, .IJ.aJIbHerO BOCToKa, AepPHK~, 

, AMepHKH a npyrax paaoaos sexaoro mapa. KaK noaararor yqeHble, 

60JIbIIIHHCTBO H3 HHX ayaxaaasecxoro npoacxoxcnenaa. . 
Ha repparopaa CCCP C nOMOIUblO xocxasecxon CbeMKH npoaene

HOKapTHpoBaHHe rpynaonocrynasrx paaoaon Ilaaapa, KaBKa3a H 

.npyrax ropHbIx 06JIaCTeH. Baeceau H3MeHeHH~ B xaprsr psna paa
OHOB CCCP, AHTapKTH.n.bI, YTOqHeHbI rpaaanu Bocroxaoeaponeacxof 
(PyCCKOH) nnartpopx sr . .IJ.eIIIHeppHpoBaHHbIe CHHMKH, nOKa3aJIH, qTO 

MHome MeCTopo*.n.eHHH nOJIe3HblX HCKonaeMbIX npaypoxeasr K KpyII

Hbl'M pa3JIOMaM, cpena HHX MeCTopo*.n.eHHH HeepTH H npaponaoro rasa, 
py.n. pa3JIHqHblX MeTaJIJIOB. 

KOCMH~eCKHe MeTo.n.bI 06JIa.n.a1OT pH.n.OM .n.OCTOHHCTB: BblCOKOH TOll

HOCTblO, 3KOHOMHeH BpeMeHH, Cpe.n.CTB, JIIO.n.CKHX pecypcos H TeXHHKH. ' 

He.n.aJIeKO BpeMH, xorna C nOMOIUblO MeTo.n.OB KOCMHqeCi}HX HCCJIe.n.o

BaHHH H .n.eIIIHeppHpOBaHHH 6y.n.yT OTKpbIBaTb xecropozcneaas IIOJIe3

'HbIX HCKOIIaeMblX. 3TO He 3HallHT, qTO Ha3eMHbIe reOJIOrHqeCKHe CbeMKH 

6y.n.yT He HY*HbI. CbeMKH H3 KOCMoca JIHIIIb .n.onOJIHHIOT reOJIOrHqeC

xoe KapTHpOBaHHe, nator B03MO*HOCTb npoaasayrs B rpynaonocryn
Hbl~ MeCTa, IIO-HOBOMy ouenaaars IIJIOIUa.n.H yzce OTKpbITbIX MeCTO

po*,u,'eiIHH IIOJIe3HI.IX ncsonaeaux. 
feOJIOrHlIeCKaSi .)J,oKyMeHTaUHSI. reOJIOmqeCKOe aaysenae JII060ro 

paHOHaHaqHHa~TCH C reOJIOrHqeCKOH CbeMKH C ueJiblO yCTaHOBJIeHHH 

reOJIOrHqeCKOrO CTpoeHHH paHOHa H BbI~BJIeHHH rrepCIIeKTHBHblX nJIO

IUa.n.eii aa IIOHCKH H paasenxy MeCTopo*.n.eHHH nOJIe3H:blX acxonaexux. 
no acev BH.n.aM pa60T senerca reOJIOrHqeCKaH .n.OKyMeHTaUHH: reOJIO

rasecxae xaprsr, reOJIOmqeCKHe paapesu, crpararparpasecxae KOJIOH

KH. 
Teo noeuuecxast «apra - 3TO H306pa*eHHe aa TOIIorpaepHqeCKOH 

HJIH reorpatpaxecxoa OCHOBe reOJIOrHqeCKOrO CTpoeHHH' yqaCTKa IIO

BepXHOCTH 3eMJIH. Ha xapry HaHOCHTCH rpaaauu pacnpocrpaaeaan, 

COCTaB, B03paCT H yCJIOBHH 3aJIeraHHH ropaux IIOpO.n.. Tonorparpane
cxas OCHOBa reOJIOmqeCKHX xapr Cpe.n.HHX H KpyIIHblX MaCIIITa6oB

cOKpaIUeHHaH ronorparpanecxaa xapra, aa KOTOpOR .n.JIH opHeHTHpOBKH 

H IIpHBH3KH K MeCTHOCTH OCTaBJIeHbI ropH30HTaJIH, rH.n.porpaepHqeCKaH 

ceTb H OT.n.eJIbHble HaCeJIeHHble rryHKTbI. reorpaepHqeCKaH OCHOBa .n.JIH 

.. '....';,.,..~. ....' -'--"-'~~"."'---~"- ~.·,·l,·., 
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COCTaBJIeHHH reOJIOrHqeCKHX xapr 06S0pHbIX H MeJIKHX MaCIIITa60B'


3TO pasrpyaceaaas OT JIHIIIHHX 0603HaqeHHH reorpatpasecxas xapra.
 
COCTaB H BOSpaCT rOpHbIX nopon aa reOJIOfHqeCKHX K81>Tax noxa


SbIBalOT YCJIOBHbIMH 3HaKaMH. ,UJIH 0603HaqeHHH BOSpaCTa. rOpHbIX
 
nopon paspatioranu U:BeTOBbIe 060SHaqeHHH. TaK, 06JIaCTH pacnpocr

paHeHHH IOpCKHX OTJIO)l{eHHH oxpameau na reOJIOfHqeCKHX xaprax B
 
CHHHH U:BeT, ~eBOHCKOrO - B KOpHqHeBbIH. B uearpe U:BeTHOrO nOJIH.
 

noxeutaercs HH~eKC (~JIH BepXHeH IOpbI - Ja, HH)KHerO ~eBOHa - 0 1
 

H T. n.). COCTaB rOpHbIX nopon nOKa3h1BaIOT KaK U:BeTOBbIMH, T8K H
 

IIITpHXOBbIMH 3HaKaMH. UBeTOBbIe 3HaKH xaure npHMeHHIOTCH ~JIH 060

SHaqeHHH MarMaTHqeCKHX H MeTaMopqmqeCKHX nopon, BbIXO~bI aa
 

nosepxaocn, MarMaTHqeCKHX nopon oKpaIIIHBalOT B ~OBOJIbHO rycrue
 

B' 

TOHa B 3aBHCHMOCTH OT. COCT8Ba: KHCJIbIX nopon -.KpaCHbIH U:BeT.
 
OCHOBHbIe - SeJIeHbIH, YJIbTpaOCHOBHbIe.:......- qmOJIeTOBbIH, meJIOqHbIe


OpaH)I{eBbIH, cpenane - CHHHH HJIH P030BbIH. ,UJIH xeraaopqnruecxax
 
nopon paspaoorana cneuaansnaa nerenzia ILBeTOBbIX H IIITPHXOBbIX
 
0603HaqeHHll.
 

. OCa~OqHbIe noponu saute scero nOK8SbIBalOT IIITpHXOBbIMH 3Ha

KaMH (neCKH 060SHaqalOTCH TOqKaMH, H3BeCTHHKH - KHpnHqHKaMH H
 

T. n.). 3JIe~e,HTbI SaJIeraHHH (npOCTHpaHHe H naneaae) nOKa3blBa'IOT
 
aa xaprax cpenaax H xpynaux MaCIIITa60B SHaqKaMH (pHC. 121).
 

Haaaaneaae reOJIOfHqeCKHX xapr onpe~eJIHIOT HX MaCIIITa6bI. K 

MeJIKOMaCIIITa6HbIM OTHOCHTCH 0630pHble sapru MaCIIITa6a 1:2 500 000 '5 

H MeJIbqe. I1x aaaaa-renae - nOK83aTb reOJIOfHqeCKOe crpoeaae OT" 

~eJIbHbIX CTpaH HJIH KOHTHHeHTOB. ,UJIH repparopaa CCCP H3,naHbI 
06S0pHhle reOJIOfHqeCKHe xapru MaCIIITa60B 1:2500 000, 1:5000000. 

,"I : 7.500000. feOJIOrHtIeCKOe crpoenae perHOHOB (YpaJI, CHQHpCKaSi 

nJIaT¢OpMa, THHb-IlIaHb H np.) nOKaSbIBalOT aa xaprax MacIIITa6a 
1 : 1000000, 1: 500000. HaH60JIee pacnpocrpaneau B reOJIOfHqeC


KOH npaxraxe cpe~HeMaCIIITa6Hb1e reOJIOfHqeCKHe xapru (1:200000.
 

PHC. 12I. CXeMaTHlJeCKaH reOJIOrHlJeCKaH xapra: 
AB - JlHHHSI recaorusecxcro paapesa, ai, a,. a,- TO'lKH nepecexeaaa ropHaoHTaJlell C JlHHHelt 

paspeaa: I, 2. 8 - TO'lKH nepeceseaas rpaaau BhIXO,lJ;OB ropaux nopon C JlHHHell paspeaa 

1:100000). I1MH IIOJIb3YlOTCH ~JIH nepcneKTHBHOH oueaxa paaoaa HJIH 

nOHCKa rex HJIH HHbIX BH,nOB nOJIe3HbIX. HCKonaeMbIX. 
HaH60JIbIlleii: nOJIHOTOH CBe~eHHH H .lleTaJIbHOCTblO H306pa)l{eHHH 

xapaxrepaayiorcs KpynHoM8cIIITa6HbIe H neransaue xaprsr (MaCWTa6 
1:50000 H xpynnee}, HCIIOJIb3yeMbIe ,nJIH H306pa)l{eHHH reOJIOfHqeCKO· 
ro CTpoeHHH MeCTOpO)l{~eHHH nOJIe3HbIX HCKonaeMbIX, HX yqaCTKOB, no

sasa OT~eJIbHbIX PY~HbIX TeJI. Ha xaprax cpennax H xpynaax Mac
IIIta60B ropIi30HTaJIHMH nOKa3bIBalOT peJIbe¢ MeCTHOCTH. Ka)l{~aH ro

pH30HTaJIb xapaKTepHsyeT BbICOTY nJIOCKOCTH ropH30HTaJIbHOrO cpe3a 

nOBepXHOCTH CYIIIH nan ypoaaex MOpH. 4eM peace ropH30HTaJIH, TeM 
nOJIO)l{e H posnee nOBepX,HOCTb, qeM 6JIH)I{e C,nBHHyTbI ropH30HTaJIH, 

TeM Kpyqe CKJIOHbI. ECJIH KOHTypbI nsrxona nopon napaJIJIeJIbHbI (HJIH 

nOqTH napaJIJIeJIbHbI) ropHSOHTaJIHM, SHaqHT, CJIOH nopo,n 3aJIeralOT 

ropHSOHTaJIbHO. ECJIH KOHTypbI cexyr ropH30HTaJIH non yrJIOM, KaK 
3TO nOKa3aHO aa pHC. 121, CJIOH aanerarcr c. HaKJIOHOM K JIHHH.H ropa
30HTa. 3aMKHyTbIe HJIH cxonsumecs KOHTypbI BbIXO~OB (npn O~HHa
KO~bIX BbICOTHbIX orsterxax) B sane BbITSIHYT~X OBaJIOB CBH~eTeJIbCT

BylOT 0 CKJIa~qaTOM SaJIeraHHH ropHbIx nopo,n. ECJIH BHyTpH TaKoro 

OBaJIa Haxo,nHTCH 60JIee npeanae nopoziu, a no KpaHM 60JIee MOJIO

.IlbIe, CKJIa~Ka aHTHKJIHHaJIbHaH, eCJIH B OBaJIe MOJIO~bIe, a aa KPbIJIb
HX	 ~peBHHe noponu, crpyxrypa CHHKJIHHaJIbHaH. Ilo~o6HbIM o6pa

30M na xaprax MO)l{HO BbIHBHTb ropcru H rpaoeau. 
feOJIOfHqeCKHe xapru paCCKa3bIBalOT 0 ninporeonoraa panona,
 

CKJIa,nqaTbIX H pa3pbIBHbIX aapyuieaaax, B03paCTe CKJIa,nqaTOCTH, qm

3HqeCKHX H XHMHqeCKHX CBOHCTBax ropaux nopon, nOJIe3HbIX acxona


eMbIX H MHorOM npyrox. B 3aBHcHMOCTH OT HH¢OpMaU:HH, KOTOpylO
 
aecyr xapru, HX no~pa3,neJIHIOT aa rH~pOreOJIOfHqeCKHe, TeKTOHHqeC

. KHe, reO¢H3Hq~CKHe, nOJIe3HblX HCKonaeMbIX H np, 
Oco6oro BHHMaHHH 3aCJIY)l{HBalOT TeKTOHHqeCKHe xaprsr, aa KOTO

pux cooraercrayrotuax U:BeToM nOKaSbIBalOT cxnansarae 06JIaCTH pas
aoro nospacra, npesaae H MOJIo,nble nJIaT¢OpMbI, pa3JIOMbI H npyrae 
CTPYKTypHble 3JIeMeHTbI. Ha HHX CBO,nHTCH Boe~HHO 60JIbIIIOH ¢aKTH

qeCKHH MaTepHaJI 0 crpoeaaa 3eMHOH KOpbI, CyMMHpylOTCH HaIIIH 3Ha
HHH B 3TOH 06JIaCTH. C HX noxounao BbIHCHHIOTCH 3aKOHOMepHOCTH 

CTpoeHHH 3eMHOH KOpbI, paaaemeaas nOJIe3HbIX acxonaexux H sepo

HTHbIe MeCTa HX KOHu:eHTp'aU:HH, 'CBH3b MeCTOp0)l{~eHHH C onpenenea

HblMH CTpyKTypaMH H ~pyrHe BonpOCbI. B CCCP H3~aHbI TeKTOHHtIeC
KHe xapru CCCP, EBpaSHH, ~Ha Taxoro, ATJIaHTHqeCKOrO OKeaHOB. 

fOTOBHTCH K H3,naHHIO TeKToHHqeCKaH xapra MHpa. B c03,naHHH TaKHX 

xapr orpoaayio POJIb CbIrpaJIH pa60TbI COBeTCKHX yseasrx - H. C.IlIa
rcxoro, A. JI. 5!HIIIHHa, A. A. Bor~aHOBa,·,U. B. HaJIHBKHHa, 

10. M. Ilymaposcxoro	 H np. 
Ha zuapOZeOAOiJUt.teCKUX xaprax nOKaSbIBalOT pa3MeIIJ;eHHe non

3eMHbIX BO,n, ~alOT HX xparxyio xapaxrepacraxy (B03paCT, rexnepa
Typa, ¢H3HqeCKHe H XHMHtIeCKHe CBoHCTBa). Jluronoeuuecsue xaptt» 
COCTaBJISIIOT npeaayurecraenno ~JIH OCa~OqHbIX H MeTaMOp¢HqeCKHX 

KOMnJIeKCOB, IIOKaSbIBalOT HX nerporparpasecxaa COCTaB. Ha reOJIOfH
qeCKHX xaprax nersepraaaue OTJIO)l{eHHH, nOqTH nOBceMecTHO no

xpaaaiomae CyIlly H OKeaHHqeCKOe ~HO, 06bIqHO He nOKa3bIBa1OT. Co

------~.~~', 
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. 
CTaBJHIK>T cneuaansaae «apru «ereepruunux OTA03fCeHUiJ. na KOTOpbIX 

nOKa3b1BaIOT B03paCT H reHe3HC OCa)].KOB (aJIJIIOBHaJIbHblX, )].eJIIOBH
'aJIbHblX, MOpCKHX, 30JIOBblX H np.). 

Ha xapru nOJIe3HblX HCKOnaeMblX 3HiiqKaMH HaHOCSIT MeCTOp0)K)].e
HHSI H py)].OnpOSlBJIeHHSI pa3JIHqHblX nOJIe3HblX HCKOnaeMQIX, HX npa
ypOqeHHOCTb K TeM HJIH HHhIM crpyxrypax 3eMHOH xopu. I< CneIJ:H

aJ1bHblM OTHOCSlTCSI eeodnusuuecxue «apru, Ha.KOTOpblX H306pa)Ka1OT B 
H30J1HHHSlX rpaBHTaIJ:HOHHble, MarHHTHble H pa)].HOaKTHBHble aaoxa
JIHH. 

a, 1 1z Ja2 2 as , (Js uz2, I I I I I 
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PHc.122. CXeMaTHlJeCKHH .reoJIOrH'IeCKHH paapes (npaxep nocrpoeaaa no reOJIOrH~ 
lJeCKOH xapre): ' . 

a" a., a• ....,. npOeKL\HH TO'leK nepeceueaas ropaaoaraaejt c nHHHeli paapeaa, J, 2, 3 _ npOeKL\HR, 
TO'leK nepeceseaas rpaHRL\ BblXO)l.OB ropaux nopon c nHHHeli paspeaa 

Feosoeusecxua paspes - rpatpaxecxoe H306pa)KeHHe aa BepTH

KaJIbHOH nJIOCKOCTH reonoraxecxoro CTpOeHHSI ysacrxa. COCTaBJISllOT 
ero no JIHHHH BKpeCT (nepneH)].HKyJISlpHO) npOCTHpaHHIO ropaux no

pon no ;ZJ;aHHbIM reOJIOrHqeCKHXBblpa60TOK (oypoaux CKBa)KHH H rop

HblX BhIpa60TOK) HJIH no reoaorasecxaa xaprax (cxeaarasecxae re
oaorasecxac paspeau). \ 

PaCCMOTpHM npHHIJ:lIn nOCTpoeHHSI reOJIOrHqeCKOrO paapeaa no re

OJIoruqeCKOH xapre (pHC. 122). Baaxane Bbl6HpalOT HanpaBJieHHe JIH


HHk paapesa H 0603HaqalOT ero 6yKBaMH HJIH pHMCKHMH IJ:HeppaMH,
 
IHanpaBJIeHHe 6epyT sxpecr npocrupanas ropaux nopon, cosnanaro

mero C HanpaBJIeHHeM HX HaH60JIblIIeH H3MeHqHBOCTH, peace no npo

cTHpaHHIO (3aBHcHT OT IJ:eJIH, KOTOpylO CTaBHT' nepen C060H HCCJIe)].o

BaTeJIb). Ha JIHCTe 6yMarH nposonsr BcnoMOraTeJIbHYIO HJIH HyJIeBylO 

JIHHHIO, aa KOTOpylO HaHOCSlT TOqKH nepeceseaas JIHHHH paapesa C ro
pH30HTaJISlMH (aI, a«, a3) H rpaHHIJ:aMH nopon (1, 2, 3, ). CJIeBa HH)I{e 

BcnoMOraTeJIbHOH JIHHHH HaHOCSlT Be~THKaJIbHYIO JIHHHIO, Ha.KoTopOH 

oTpe3KaMH nOKa3b1BaIOT BepTHKaJIbHblH MaclIITa6. 06b1qHO BepTHKaJIb

H!>IH H ropH30HTaJIbHblH MaCIIITa6b1 O)].HHaKOBble. Ho eCJIH MOlIJ:HOCTb 

CJIOeB, nOKa3b1BaeMblX B paspese, oneas Mao(Ia H B O)].HOM ropH30H
TaJIbHOM MacIlITa6e noxasaaa 6b1Tb He MO)KeT, TO BepTHKaJIbHblH Mac
IlITa6 yKpynHSlIOT )].0 He06xo)].HMoH BeJIHqHHbI. 

OnycTHB nepnenaaxynapu H3 ronex alo a2 H T. )].., pacnOJIO)KeH

HblX aa BcnOMOraTeJIbHOH JIHHHH, )].0 nepecesenas HX C JIHHHSlMH CO

OTBeTcTBylOlIJ:HX OTMeTOK BepTHKaJIbHOH IlIKaJIbI, noayuaior pH)]. TOqeK. 
Coe)].HHHB TOqKH nJIaBHOH JIHHHeH, nonysaior KPHBYIO - ronoeptupu
«ecxut; npoepUAb MeCTHOCTH no JIHHHH paapesa. Ha KPHBYIO H3 TOqeK 
1, 2, 3 onycxaior nepnennaxyaapa. ToqKH nepeceseans 6y)].yT MeCTa

MH auxona rpaHHIJ: CJIOeB na nOBepXHOCTb. Dpo)].OJI)KaIOT rpaHHIJ:bI aa 
rJIy6HHy. 3HaH 3JIeMeHTbI aaneranas CJIOH, non cooTBeTcTBylOlIJ:HM yr

'J!OM K ropH30HTy npoxnanuaaior nponoaxceaae ero rpaHHIJ: HH)Ke TO
norparpanecxoro nporpans, ECJIH CJIOH aaneraior ropH30HTaJIbHO, TO H3 

rosex .nepeceseaas npOBO)].HT ropasorrransaue JIHHHH, eCJIH HaKJIOHHO, 

TO B. TOqKe nepeceseaaa CTpOHT yrOJI naneaaa CJIOSI. Me)K)].y rpaaaua
MH CJIOeB IlITpHXOBblMH 3HaKaMH nOKa3b1BaIOT HXJIHTOJIoruqeCKHH coc

TaB. ByKBaMH, COOTBeTcTBylOlIJ:HMH CTopOHaM CBeTa, 0603HaqalOT 

opHeHTaIJ:HIO paspeaa, a HH)].eKcaMH nOKa3bIBalOT B03paCT nopon. 

DpH OTCyTCtBHH na xapre ropH30HTaJIeH npHHIJ:Hn nOCTpoeHHSI pas
pesa OCTaeTCSI TeM )Ke, aa HCKJIlOqeHHeM nOCTpoeHHH ronorparpasecxo

ro npotpans. BMOCTO aero nOBepXHOCTb 0603HaqalOT npOH3BOJIbHOH 

BOJIHHCTOH JIHHHeH B COOTBeTCTBHHC COCTaBOM BblXO)].HlIJ:HX, aa nosepx
HOCTb ropnsrx nopon, 

Ilocrpoesae reOJIOrHqeCKOro paapeaa no reOJIOpa3Be)].OQHblM nupa
QOTKaM HaqHHaeTCH TaK)Ke C nOCTpoeHHSI ronorpatpaaecxoro nporpa

JISI. Ha ronorparpnsecxaa nporpam, HaHOCHT HaXO)].HlIJ:HeCH aa JIHHHH 
paspeaa reonoropaaaenouaue Bblpa60TKH. 113 TOqeK HX pacnOJIO)KeHHH 

aa rJIy6HHy B npHHHToM MacIIITa6e CTpOHT KOJIOHKH CKBa)KHH: rpaaa
'IJ:bl onaoaospacraux (HJIH O)].HHaKOBoro cocraaa) CJIOeB coe)].HHHIOT 

JIHHHSlMH, 0603HaQalOT BbIpa60TKH, HX rJIy6HHbI H opaearapytor paa
pea, 

Crparueptubuuecsas lCOAOHlCa B onpeneneaaox MaCIIITa6e noaa

3b1BaeT noc~e)].OBaTeJIbHOCTb HanJIaCTOBaHHSI ropHblx nopo)]. H xapaK

Tep KOHTaK'rOB Me)K)].y HHMH (pHC. 123). Oaa conposoacnaerca yxa
3aHHeM B03paCTa OTJIO)KeHHH, HX MOlIJ:HOCTblO H KpaTKHM onacaaaex 
JIHTOJIOrHqeCKOrO COCTaBa nopon, epaYHbI H epJIOPbI. Crpararpaipa
qeCKI1e KOJIOHKH COCTaBJIHIOT aa OCHOBe H3yqeHHH 06Ha)KeHHH (ecre
CTBeHHbIX BbIXO)].OB aa )].HeBHylO nOBepXHOCTb :rOpHbIX nopon), no 
)].aHHbIM 6ypeHHH CKBa)KHH H npOXO)].Ke ropuux Bblpa60TOK. 06blqHO 

COCTaBJIHIOTCH CBO)].Hble crpararparpasecxae KOJIOHKH aa MaTepHaJIe 

rpynnsr CKBa)KHH HJIH ropasrx Bblpa60TOK. TaKHe KOJIOHKH OTpa)KalOT 

nOCJIe)].OBaTeJIbHOCTb HanJIaCTOBaHHH ropHblX nopo)]., pacnpOCTpaHeH
HbIX B HCCJIe)].yeMoM paaone, H HBJIHIOTC5I )].onOJIHeHHeM K reOJIOrHqeC

KHM xaprax H paapeaax. COCTaBJIHIOTCH OHH B npOH3BOJIbHOM Mac
IlITa6e. rpaHHIJ:bI CJIOeB, HeCMOTpH aa B03MO)KHOe HX HaKJIOHHOe sa

JIeraHI1e, npOBO)].HTCH B KOJIOHKaX rbpH30HTaJIbHO. TaM, rne aospacr

HaH HX nOCJIe)].OBaTeJIbHOCTb He HapylIIeHa,nOKa3blBalOTCH npHMOH 
JIHHHH, rax.rne asmanaror crpararparpauecxae no)].pa3)].eJieHHH

130JIHHCTOH JIHHHeH. COCTaB nopon H306pa)KaeTCH IlITpHXOBblMH 3Ha

KaMH. 

Be BpeMSI HCCJIe)].OBal:IHH B~)].Y't TaK)Ke onacaaae Ha6JIIO)].eHHH, 
- 3apHCOBblBalOT 06Ha)KeHHSI, BblqepqHBalOT reOJIOrHqeCKHe KOJIOHKH 

OT)].eJIbHblX CKBa)KHH H ropaux Bbfpa60TOK, ' 
I'eoaorasecxaa _H3Y'leHHOCTb TeppHTOpHH CCCP. I1CTOpHIO reOJIO
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rHlJOOK'HX iHCCJIe)lOBaHHH TeppHTOpHH aauien CTpaHbI no npasy CBSl3bI
BalOT C HCTopHeH pa3BHTHSI reOJIOrHlJeCKOH CJIy)K6bI. Ilepsua pyKOBO
)lSlmHH reOJIOrHlJeCKHH opraa POCCHH [eOJIKOM ([eOJIOrHlJeCKHH KO
MliTeT) 6b1JI C03)laH B 1882 r. C aaxaxa csoero cyurecrsoaaaaa I'eon
KOM rrOCTaBHJI aanaxy nnanoxepnoro H3YlJeHHSI reppnropaa POCCHH, 
OCHOBOH xoroporo CTaJIO nposenenae reOJIOrHlJeCKHX CbeMOK B Mac
lIITa6e 10 aepcr B 1 )lIOHMe( 1 sepcra - 1,0668 KM, 1 )lIOHM--,
2,54 CM). B 1892 r. 6blJIa 3aCHSITa TeppHTopHSI esponeacxoa lJaCTH 
POCCHH H aaaana MeJIKOMaClIITa6HaSi reOJIOrHlJeCKaSl' sapra (60 sepcr 
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PHC. 123. CTpaTHrpaqJHQeCKaSi KOJIOHKa 

B 1 JiIOHMe). H)leSi C03)laHHSI reOJIOrHlJeCKOH xapru BceH repparopaa 
CTpaHbI 6bIJIa ocymecraneaa JIHillb B ronsr COBeTcKoH BJIaCTH. COBeT
CKHH nepnon B reOJIOrHlJeCKOM H3YlJeHHH crpanu 03HaMeHOBaJICSI uia
pOKHM pa3MaXOM pa3HocTOpOHHHX reOJIOrHlJeCKHX HCCJIe)lOBaHHH. B 
1922 r. 6bIJIa asnana MeJIKOMaCIllTa6HaSi reOJIOrHlJeCKaSi xapra a3H
aTcKOH lJaCTH CCCP, B 1925 r. nepeasnaaa reOJIOrHlJeCKaSi xapra en
poneacxoa lJaCTH CCCP. napaJIJIeJIbHO rrpOBO)lHJIHCb peraoaaasuue 
HCCJIe)lOBaHHSI CH6HpH, ,ll,aJIbHerO Bocroxa, Kaaaxcraaa, Cpennea 
A3HH, Ypana, KaBKa3a, AJITaSl, 3a6aHKaJIbSi. 

CHalJaJIa BHHMaHHe reOJIOrOB 6bIJIO cocpenoroxeno aa pacurape
HHH nepcnexruaasrx naouianea yxce H3BeCTHblX MeCTOpO)K)leHHH rro
.neaasrx acxonaesrax: HeepTH B Baxy, yrJIH B ,ll,bH6acce, )KeJIe3HOH py. 
)lbl B KpHBOM Pore. 3aTeM rrOCJIe)lOBaJIO OTKpblTHe I.l.eJIOH cepaa xec
TOpO)K)leHHH caxux paanooepaaaux rrOJIe3HbIX acxonaexux. B 1917
1920 rr. 6b1JIO OTKpblTO THXBHHcKoe MeCTOpO)K)leHHe 60KCHTOB, .naa
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uree HalJaJIO pa3BHTHIO aJIIOMHHHeBoH npOMbl1IIIJIeHHOCTH crpanu, B 
1926 r. aa KeplJeHCKOM rro.nyocrpoae 6bIJIH OTKpbITbI xceneaasre py
)lbI, HeCKOJIbKO nossce Me)lHo-HHKeJIeBbIe py)lbI HOpHJIbCKa, Me)lHble 
py)lbl Koynpana H ,ll,)Ke3Ka3raHa, 30JIOTO KOJIbIMbI H 4yKOTKH, yrJIH 
B nO)lMOCKOBbe, KY3HeI.l.KOM; KaparaH)lHHCKOM, Tynryccxcx yrOJIb-' 
HbIX 6acceHHax. " 

BOJIbIIIYIO pOJIb B )lOCTHrHyTbIx ycrrexax npensoenaoro nepaona 
curpano npaaeaemre B reOJIorHH reoepH3HlJeCKHX MeTO)lOB, cnocoficr
B.aBIllHX rrOBblIIIeHHIO KalJeCTBa reOJIOrOCbeMOlJHblX pa60T H OTKpbI
THIO pana H3BeCTHbIX MeCTOpO)K,neHHH. B 1937-1940 r. B Ilpenypanse 
6bIJIO OTKpbITO «sropoe Baxy», cbIrpaBIIIee 60JIbIIIylO POJIb B pa3BH
THH TOrrJIHBHOH 6a3bI crpaau, 3aTeM 6b1JIH OTKpbITbI MeCTOpO)K,neHHSI 
HeepTH H raaa B YpaJIO-3M6eHcKoM paaone, na YXTe, YKpaHHe, B 3a

rrannof TypKMeHHH. 
HalJaBIIIaSiCSI B 1941 r. BeJIHKaSi OTelJeCTBeHHaSi BOHHa H3MeHHJla 

nJIaHbI reOJIOrOB, cOKpaTHJIHCb MacIIITa6bI HCCJIe,nOBaTeJIbCKHX pa60'1 
II yCHJIHJIaCb paasenxa crparerasecxoro CblpbSl. UeHTp TSI)KeCTH reo
JlOrOpa3Be,nOlJHbIX pa60T 6bIJl nepenecen aa BOCTOK cTpaHbI-Ha YpaJI, 
B 3arra,nHyIO CH6Hpb, na AJITall: H .II.aJIbHHll: BOCTOK. 

B nOCJIeBOeHHbIH nepnon rrOBbICHJIOCb KalJeCTBO reOJIOrOCbeMOlJHblX 
pa60T. 06S13aTeJIbHblM CTaJIO rrpaxeaenae reoepH3HlJeCKHX H reOXHMH
lJeCKHX MeTo,nOB, 6YPOBbIX H ropnsrx pa60T. Ha MeJIKOMaCIIITa6Hblx 
reOJIOrHlJeCKHX KapTaXHClJe3JIH «6eJIbIe rrSlTHa» (HeH3YlJeHHble ylJaCT
KH), ace xpynnee H ,neTaJIbHee CTaHOBHJIHCb MacIIITa6bI peraoaans
HbIX HCCJIe)lOBaHHH. BC;1Ie,n aa H3,naHHeM reOJIOrHlJeCKOH xapru Mac
urrafia ' 1:2 500 000 npHcTyrrHJIH K reOJIOrOCbMOlJHbIM pa60TaM reppa
TOpHH crpanst B MacIIITa6e 1:1 500000, a 3aTeM 1:200000. ,ll,JISI nep-' 
cnexrnaaux pajioaon CTaJIa 06S13aTeJIbHOll: reOJIOrHlJeCKaSl CbeMKa B. 
MaOllITa6e 1:50 000. Oaa COrrpOBO)K,naJIaCb nOHCKaMH MeCTOpO)K,neHHH 
rrOJIe3HbIX ncxouaexux. B03pOCiliHe B03MO)KHOCTH HayKH H TeXHHKH 
06eCnelJHJlH yCJIOBHSI ,nJISI rJIy6HHHoro KapTHpOBaHHSI, rrpOBe,neHHSI 
KapTHpOBOlJHbIX pa60T B rrpe,neJIax epyH,naMeHTOB ,npeBHHX rrJIaTepopM. 
,ll,ocTHrHyTble ycnexa 06bSlCHSlJIHCb ylJaCTHeM B reOJIOrHlJeCKOM H3Y
lJeHHH CTpaHbI HaYlJHO-HCCJIe,nOBaTeJIbCKHX HHCTHTyTOB, BblCIIIHX 
YlJe6HbIX 3aBe,neHHH, opraanaauaf AH CCCP. Ycrrexy crroc06CTBOBa
JlO YlJaCTHe B patiorax BbICOKOKBaJIHepHI.l.HpOBaHHbIX crreII,HaJIHCTOB. 
'~HororpaHHOCTb reOJIOrHlJeCKHX HCCJIe,nOBaHHH Bbl3BaJIa Heo6xo,nH

MOCTb COCTaBJIeHHSI cneuaansnux xapr: rH,nporeOJIOrHlJeCKHX, TeKTO
HHlJeCKHXj reOMopepOJIOrHlJeCKHX, rYl,npOXHMHlJeCKHX, reoepH3HlJeCKHX H 
np. B 1956 r. 6b1JIa ony6JIHKOBaHa TeKTOHHlJeCKaSl xapra CCCP Mac
lIITa6a 1:5000000, B 1959 r. aanana xapra lJeTBepTHlJHbIX. OTJIO)Ke
HHH, a B 1965-1966 rr. - KOMrrJIeKT xapr paaaoro Ha3HalJeHHSI: reo
JlOrHlJeCKHX, reoMopepOJIOfHlJeCKHX, TeKTOHHlJeCKHX, HOBeHilieH TeKTO

HHKH, rH,nporeOJIOrHlJeCKHX H ,np. 
Pa3HocTopoHHHe H rJIy60KHe HCCJIe,nOBaHHSI 3eMHoR KOPbI B npene

nax repparopaa . Conercxoro COI03a BblSlBHJIH' aeonnoponaocrs H 
CJIO)KHOCTb ee reOJIOrHlJeCKOrO cTpoeHHSI. ~HOrOlJHCJIeHHbIe nOJIeBbIe 
pa60TbI H HX o~o6meHHe rrOCJIy)KHJIO OCHOBOH ,nJISI rro,nrOTOBKH KOJI
JIeKTHBHblX HaYlJHbIX rpyrtoa B pa3JIHlJHbIX crpepax reOJIOrHlJeCKHX HC
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CJIe,nOBaHHH. B 1958 r. BCErEI1 6bIJIa no,nrOTOBJIeHa K H3,naHHIO< 
KOJIJIeKTHBHaSi paoora «reOJIOrH'IeCKOe crpoeaae CCCP», aarea 6hIJIH' 
H3,naHhI «TeKToHHKa, CCCP», <Crpararparpaa CCCP», «ATJIaChI py_ 
I<OBO,nSllI.J,HX epOPM HCKonaeMhIX epaYH CCCP», «Ilerporparpm, CCCP» 
H ztpyr-ae epYH,a:aMeHTaJIbHbIe paoorsr. HeoueHHMhIH BKJIa,n B pa3BHTHe' 
OTe'leCTBeHHOH reOJIOfHH BHeCJIH rpynu H3BeCTHbIX COBeTCKHX reOJIO
rOB 10. A. BHJIH6HHa, A. n. Baaorpaziona, 11. M. ry6KHHa, B. n. Ha
JIHBKHHa, .TJ. B. nyCTOBaJIOBa, B. E. XaHHa H MHorHX ztpyrnx. 

BOJIbiIIIOH pasxax reOJIOrOCbeMO'lHhIX H nOHCKOBhIX pa60T B noc

JIeBOeHHbIH nepnon npHBeJI K OTKphITHIO MHOrO'lHCJIeHHhIX MeCTOpO/K

,neHHH nOJIe3HblX HCKonaeMbIX. B HX 'IHCJIe /KeJIe3HbIe pyasr (Ka

3aXCTaH, 3ana,nHaSi CH6Hpb), aJIMa3b1 (CH6Hpb) H xnorne npyrae.
 
BbIJIa pemena np06JIeMa paOIIIHpeHHSI TOnJIHBHO-3HepreTH'IeCKOH 6a

3b1 CTpaHbI. B 50-e ronu BBO,a:SlTCSI B CTpOH ,neHCTBYKllI.J,He MeCTOpO/K

,neHHSI HeepTH H raaa aa tore H BOCTOKe CTpaHbI (CTaBpOnOJIb, Typx

MeHHSI, CaXaJIHH). Ba.>KHbIM Co6bITHeM sroro BpeMeHH 6bIJIO OTKpblTHe
 
HeepTera30HOCHOH nJIOlI.J,a,nH B TIOMeHH. B t953 r. B 3ana,nHoH CH6HpK
 
6bIJI nOJIy'leH nepBblH ras.
 

BOJIbIIIYIO POJIb B pa3BHTHH TOnJIHBHOH 6a3b1 crpaau cut-panoor

KpbITHe IO.>KHOSlKYT~Koro yrOJIbHOrO 6acceHHa. OTKpblTHe MeCTOpO/K

,neHHH peznorx H UBeTHblX MeTaJIJIOB B cesepasrx H IO/KHbIX pajionax
 
crpaasr (I(OJIbCKHH noayocrpos, Kaaaxcran, AJITaH H np.) nOBblCHJIH
 
ocecneueaaocrs npOMblIIIJIeHHOCTH Heo6xo,nHMbIM cblpbeM.'
 

nocTHrHyTbIe ycnexa cnoc06cTBOBaJIH C03,naHHIO B HaIIIeH crpane
 
MOlI.J,HOH MHHepaJIbHO-CbIpbeBoH 6a3b1. Orpoxayio POJIb B pa3BHTHH:
 
3KOHOMH'IeCKOrO MorYlI.J,~cTBa CTpaHbI COBeToB CbIrpaJIH peIIIeHlHJ.
 
naprna H Cosercxoro npaBHTeJIbCTBa 0 pasBHTHH MHHepaJIbHO-CbIpbe

'BOH 6a3b1 crpanu, 113y'leHHe aenp npo,nOJI.>KaeTCSI, ace 60JIbIIIHH pas

Max npaooperamr r JIy6HHltbIe MeTo,nbI KapTHpOBaHHSI, aayseaae
 
IIIeJIbepa. 3¢epeKTHBHOCTb H KOMllJIeKCHOe HCnOJIb30BaHHe py,n, BMe

lI.J,aIOI..UHX H BCKPhIIIIHblX nopoa CTaHOBSlTCSI HeOTbeMJIeMOH 'IaCTbIO
 
Be,neHHSI reOJIOrOpa3Be,nO'lHbIX pa60T.
 

rna B a XXVIII 

-
rEonon14ECKA~ CnY>K6A B CCCP 1-1 3A PY6E>KOM 

reOJlOrHlfeCK~JI CJlYlKoa B CCCP. I1cTopHSI pa3BHTHSI rOOJJOfHqeC
KOH CJIy.>K6bI B HallIeH crpaae 6epeT Ha'laJIO C opraHH3aUHH nepaux 
opranos ynpaBJIeHHSI, 3aHHMaBIIIHXCSI nOHcKaMH, pa3pa6oTKOH py,n If 

cTpOHTeJIbHOrO KaMHSI. TaKHMH opraaaxa 6b1JIH CH6HpCKHH npaxas, 
Ilpaxas TaHHblx zre.n (XVI-XVII BB.), a npn Ilerpe I Ilpaxaa pyno
KonHhIX ,neJI (l700). Pa6oTbI, B03rJIaBJISIeMble 3THMH opraHH3aUHSlMH, 
npoaonannci, ,nOBOJIbHO )rcneIIIHO, 0 'IeM rosopar OTKpblTHSI 2KeJIe3HbIX /' 
pvn B ueHTpaJIbHOH POCCHH (JIHneUK, TYJIa), na Ypane, yrJISI B nOH
6acce, caMOUBeTOB B 3a6aHKaJIbe. B ,naJIbHeHmeM reOJIOrHlJeCKHe 
HCCJle,nOBaHHSI oCYlI.J,ecTBJISlJIHCb non PYKOBO,nCTBOM AKa,neMHH aayx, 
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I'opnoro nerrapravenra, YnpaBJleHHSI 3eMJIeycTpoHCTBa. C03,naHHblH B: 
1882 r. reOJIOfH'IeCKHH KOMHTeT 06be,nHHHJI yCHJIHSI paaposnennux 
opraHH3aUHH aanpaaas HX aa reOJIOrH'IeCKOe H3y'leHHe repparo
pHH POCCHH. PYKOBO,nHJI reOJIKOMOM H3BecTHbIH Y'leHbIH reoacr 
A. n. Kapnaacxan, BnOCJIe,nCTBHH nepBBIH' npesanear AKa.n;eMHH 
HaYK CCCP. 

B nepnsre rozrsr COBeTcKoH BJIaCTH I'eonxox 6hIJI BKJIIO'IeH BO' 
Bcepoccnacxaq COBeT Haponaoro X03S1HcTBa (BCHX). reOJIOrH'IeC
xas cJIY/K6a crpanu 6b1CTpO nporpeccapoaana. ECJIH B 1918 r. B 
crpane HaC'IHTblBaJIOCb scero 77 reOJIOrOB, TO K KOH!UY nepsoro zreca
THJIeTHSI COBeTCKOH BJIaCTH B COCTaBe reOJIKOMa HaC'IHThIBaJIOCb 215 
reOJIOrH'IeCKHX naprafl, B KOTOpbIX pa60TaJIO 1146 'IeJIOBeK HH/KeHep
HO-TeXHH'IeCKOrO nepconana. B npouecce pasyxpynaeaas H peop
raHH3aUHH reOJIOrH'IeCKOH CJIY/K6b1 crpaasr Ha3BaHHe ee pyKOBO,nSl
utero opraaa Heo,nHOKpaTHO MeHSlJIOCb (CoI03reOJIOrOpa3Be,nK<~" 
1931 r.; rJIaBHOe ,reOJIOrH'IeCKOe ynpaaneaae, 1937 r.; l(oMHTeT no
,neJIaM reOJIOrHH npa COBHapKoMe CCCP, .1939 r., a C 1946 r. - MH
nncrepcrso reOJIOfHH CCCP). napaJIJIeJIbHO npa napxoxarax -repnoa, 
UBeTHoH, yrOJIbHOH H' HeepTSIHoH npOMbJlIIIJIeHHOCTH ,neHcTBOBaJIH OT
pacneasre reOJIOfH'IeCKHe opraHH3aUHH, ocylI.J,eCTBJISlBIIIHe nOHCKH H' 

paaaenxy COOTBeTcTBylOl..UHX BH,nOB nOJIe3HbIX HCKonaeMbIX. 
B HaCTOSllI.J,ee BpeMSI reOJIOrH'IeCKaSi cJIy.>K6a crpaasr Haxo,nHTCSI B 

no,nQHHeHHH MHHHcTepcTBa reOJIOrHH CCCP, KOTOpOMy nozrra
HeHhI MHHHcTepcTBa reOJIOrHH H ynpaBJIeHHSI reOJIOrHH COlO3HhIX pee
ny6JIHK. . 

B 'IHCJIO aanax ootnecoioanoro MHHHcTepcTBa reOJIOrHH BOIIIJIH: 
reOJIOrH'IeCKOe, rH,nporeOJIOrH'IeCKOe asyuenae repparopaa CCCP,_ 
nOHCKH H pasaenxa MeCTOpO.>K,neHHH nOJIe3HhIX acxonaexsrx, aayxe-
HHe H y,noBJIeTBOpeHHe nOTpe6HocTH npOMbIIIIJIeHHOCTH H censcxoro
X03S1HcTBa B Heo6xo.n;HMbIX BH.lI.aX MHHepaJIbHOrO cstpss, aonpocsr pas 
MelI.J,eHHSI reoaoropaaaenouasrx pa60T B crpaae. MHHHcTepcTBo aena
er sonpocaxa no,nrOTOBKH reOJIOrH'IeCKHX xanpos, pyKOBO,nHT H aa
npaBJISIeT Hay'lHo-HCCJIe.ll.oBa'I'eJIbCKHe. patiorsr, oCYlI.J,ecTBJISIeT MaTepH
aJIbHO-TeXHH'IecKoe cHa6.>KeHHe no,nBe,nOMCTBeHHhI'X eMy npoaasoncr
BeHHblX reOJIOrH'IeCKHX o6be,nHHeHHH, napraii H 3Kcne.n;HUHH. MHHH
crepcrao reOJIOrHH CCCP oCYlI.J,eCTB.nSleT ,neJIOBOe corpynnasecrso C 
,npyrHMH MHHHcTepcTBaMH H Be,a:OMCTBaMH CCCP, YCTaHaBJIJlBaer 
CBSISH H ,neJIOBbIe KOHTaKTbI C 3apy6e/KHbIMH crpanaxa. 

I( 'IHCJIy HH.>KeCTOSllI.J,HX opraHH3aUHH OTHOCSlTCSI nponsaoncraen
nsre, nay-tao-npoaaaoncraeaasre, npOH3Bo,ncTBeHHo-reOJIOrH'I eCKHe' 
o6be,nHH'eHHSI. OCHOBHbIMH: npoH3Bo,ncTBeHHbIMH e.n;HHHuaMH o6be,nH
HeHHH SlBJISIIOTCSI napraa H 3Kcne,nHUHH. B crpane C03,naHbI H aenyr: 
pa60TbI CBblIIIe 4000 reOJIOrH'IeCKHX napraa pasaoro npotpana H Ha3
Ha'leHHSI. Ilpa IIIaXTax, xapsepax, pyaanxax paooraror reOJIOrH'IeCKHe
OT,neJIhI, nonuaamoutaecs reOJIOrH'IeCKHM ynpaBJIeHHSlM ropnonotisma
IOlI.J,HX MHHHcTepcTB. 

TeXHU'l.eC1WR. ocnaiuennocrs eeOAOeU'l.eCKUX opeanusauuii. nJISI Be
,neHHSI reoJIOrOpa3Be,nO'lHblX pa60T H Hay'lHhIx HCCJIe,noBaHHH reOJIO

HCnOJIbsyeTcSI pa3JIJi'lHOe oriopynoaaaae, caapaacenae H TeXHH
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'l<a. Ha BoopyLKeHHH reOJIOrHtIeCKHX napraa H 3KCrre.r.r.HUHH HaXO.r.r.51TC5I 
'CJIOLKHa51 re0<pH3HIJeCKa51 armaparypa, 6ypoBble CTaHKH, ropnoe 060
pynonanae H TexHHKa, HaYIJHO-HCCJIe.r.r.oBaTeJIbCKHeJIa60paTopHH. 06

:lImpHbIe rinotuana Be.r.r.eHH5I pa60T, paacpocaauocn; reOJIOrHIJeCKHX 
'-{)praHH3a'UHH H pasaocroponana MeTo.r.r.bI HCCJIe.r.r.OBaHH5I crrocoficrnoaa
..JIH C03.r.r.aHHIO nepeneaaorojt TexHHKH, CMOHTHpoBaHHoH aa cneuaans
HO ooopyaoaaanax MalllIHHax, )1IraIJaX, CaMOJIeTaX H MOpCKHX cynax. 
3 a .r.r.a HH5I, CB5I3aHHbIe C reOJIOrHIJeCKHM H3YIJeHHeM 3eMJIH, BbirrOJIH5I
nor cnYTHHKH H JIeTaIOmHe HaytIHO-HCCJIe.r.r.OBaTeJIbCKHe JIa60paTopHH. 

B HCCJIe.r.r.OBaHH5IX rJIy60KHX 30H 3eMHOH KOpbI oc06eHHO BeJIHKa 
,pOJIb reo<pH3HtIeCKHX rrpH60pOB H armaparypu. TIOHCKH pynaux Mec
TopOLK.r.r.eHHH ocymeCTBJI5IIOTC5I C 3eMJIH H C sosnyxa. OOJIbllIOe 3HaIJe
HHe npn senerraa ,rrOHCKOBo-pa3Be.r.r.OtIHbIX pa60T HMeIOT reorpaaanec-
RHe HCCJIe.r.r.OBaHH5I (KapOTaLK)CKBaLKHIf. 'uJI5I npoassoncraa xapora
JKa npHMeH5IIOTC5I KapOTaLKHbIe CTaHUHH, CMOHTHpOBaHHbIe aa cneua
aJIbHbIX aBTOMallIHHax. • 

feo<pH3HtIecKHe HCCJIe.r.r.OBaHH5I noxa He xoryr ..r.r.aTb HCIJeprrbIBaIO
'!UHX CBe.r.r.eHHH 0 nOJIe3HOM HCKorraeMOM. TI03TOMY npa seneaaa reo
.JIOrOpa3Be.r.r.OIJHbIX pa60T llIHpOKO rrpHMeH5IIOTC5I 6ypOBble CKBaLKHHbI 
H ropnsre Bblpa60TKH. B reOJIOrHIJeCKOH npaxraxe npHMeH5IIOT, pa3
JIHIJHble BH.r.r.bI '6ypeHH5I: pyIJHOe, MeXaHHIJeCKOe, y.r.r.apHO-MeXaHHIJeCKOe, 
r JIy60Koe 6ypeHHe aa He<pTb H raa. Bypoaue CTaHKH 6bIBaIOT CTaUHO

'HapHbIMH H nepe.r.r.BHLKijbIMH, BeCbMa pacnpocrpaaena caxoxonasre 
"oypoBble CTaHKH, CMOHTHpOBaHHbIe aa aBTOMallIHHax H rpaxropax. 
.,UJI5I Be.r.r.eHH5I ropaax pa60T HCrrOJIb3YIOTC5I 3JIeKTpOB03bI, noponopas
-rPY30tIHble MallIHHbI, BeHTHJI5ITOPbI H npyroe ropaoe 060py.r.r.OBaHHe. 

TeXHHIJeCKa51 6a3a H OCHameHHOCTb reOJIOrOpa3Be.r.r.OIJHbIX patior 
npononzcaer COBepllIeHCTBOBaTbC5I H paCllIHp5lTbC5I. 

HaYlf.HO-UCCAeOOBaTeAbCKue Ylf.pe:JfCOeHUfl. B HX IJHCJIO BXO.r.r.51T Ha
. YIJHO-HCCJIe.r.r.OBaTeJIbCKHe HHCTHTyTbI MHHHCTepCTBa reOJIOrHH CCCP, 
reOJIOrHIJeCKHe HHCTHTyTbI AH CCCP, Ka<pe.r.r.pbI BbICllIHX YIJe6HbIX aa
Be.r.r.eHHH, TeMaTHIJeCKHe napran H sxcnenanaa npoaaaoncrneano.r-so, 

..JIOrHtIeCKHX 06be.r.r.HHeHHH. Benyniee MeCTO 3aHHMaIOT HayIJHo-HCCJIe
.r.r.OBaTeJIbCKHe HHCTHTyTbI MHHHCTepCTBa reOJIOrHH CCCP, cosnaaaue 

:IIO OTpaCJIeBoMy H TeppHTOpHaJIbHoMy npaauarry. CTapeHllIfIMH nayu
HO-HCCJIe.r.r.OBaTeJIbCKHMH YIJpeLK.r.r.eHH5IMH aauref crpanu 51BJI5IIOTC5I 
BI1MC H BCEfEI1. BI1MC (BceCOI03HbIH HHCTHTyT MHHepaJIbHOrO 

-cupsa) C03.r.r.aH B MOCKBe B 1918 r. OH 3aHHMaeTC5I H3YIJeHHeM MH

HepaJIbHOrO CbIpb51 IJepHbIX, 'UBeTHbIX, JIerKHX MeTaJIJIOB H nepynnoro
 
csrpsn: CJIIO.r.r.bI, actiecra, <pJIIOOpHTa H T. n. OOJIbllIOH H3BeCTHOCTbIO B
 

-crpane nOJIb3yeTc5I BcecoI03HbIH HaytIHO-HCCJIe.r.r.oBaTeJIbCKHH HHCTHTyT
 
BCEfEI1, c03.r.r.aHHbIH B Jleaaarpane B 1931 r. I1HcTHTyT 3aHHMaeTC5I
 

'perHOHaJIbHbIMH HCCJIe.r.r.OBaHH5IMH reppnropaa CCCP, reOJIOrHIJeCKHM 
KapTHpoBaHHeM, H3.r.r.aHHeM reOJIOrHIJeCKHX xapr H 0606maIOmHx pa
60T TiD reOJIOrHIJecKoMy CTpoeHHIO repparopaa CCCP. 

MHO~He H3 H~ytIHO-HCCJIe.r.r.OBaTeJIbCK~X HHCTHTyTOB CrreUHaJIH3HpO
'BaHbI Ha orrpe.r.r.eJIeHHbIX BH.r.r.ax MHHepaJIbHOrO CbIpb51 (B (pe.r.r.HeH 
A3HH CAI1I'HMC, aa KaBKa3e KI1MC H np.) , 3KOHOMHKOH MHHe
paJIbHOrO CblPb51 H npyraxa aorrpocava 3aHHMaeTC5I BceCOI03HbIH HR
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CTHTyT 3KOHOMHKi! MHHepaJIbHOrO CbIpb51 H reOJIOrOpa3Be.r.r.OtIHbIX pa
60T (BI13MC). feOJIOrHeH He<pTH, rOpIOtIHX H '6JIaropo.r.r.HbIX ra30B-· 
3aHHMaeTC5I HeCKOJIbKO HaytIHO-HCCJIe.r.r.OBaTeJIbCKHX HHCTHTyTOB, rJIaB
HbIMH H3 KOTOpbIX 51BJI5IIOTC5I· BceCOI03HbIe HaytIHO-HCCJIe.r.r.OBaTeJIbCKHe
HHCTHryTbI He<pTH B MOCKBe H JIE;HHHrpa.r.r.e. B crpaae seztyr 6rifJIbllIYIO 
patiory HaYtIHO-HCCJIe.r.r.oBaTeJIbCKHe' HHCTHTyTbI:. BcecoI03HbIH HHCTH
TyT pa3Be.r.r.OtIHOH reo<pH3HKH (BI1Pf)), HaytIHO-HCCJIe.r.r.OBaTeJIbCKHH 

'HHCTHTyT APKTHKH (Hl1l1fA) H .r.r.p. OOJIbllIOH BKJIa.r.r. B pa3BHTHe Jf' 

OCBoeHHe 6ypOBOH TeXHHKH aaec CTapeHllIHH B crpaae BceCOI03HbIH" 
HHCTHTyT TeXHHKH pa3Be.r.r.KH(BI1TP). Ero pacoru B 06JIaCTH TeXHH-
KH H TeXHOJIOrHH 6ypeHH5I cnocoticraytor rrOBbIllIeHHIO npoH3Bo.r.r.HTeJIb
HOCTH rpyna na reoJIOrOpa3Be.r.r.OtIHbIX patiorax, C03.r.r.aHHIO HOBbiX BH-" 

zroa TeXHHKH, nosuureamo opraHH3aUHH rpyna. 
HeCKOJIbKO HHbIe aanaxa CT05lT nepen reOJIOrHtIeCKHMH HHcTHTyTa

MH AH CCCP, 3aHHMaIOmHMHC5I rJI06aJIbHbIMH HCCJIe.r.r.OBaHH5IMH If 

TeOpeTHIJeCKHMI-I pa60TaMH. OHH 0606maIOT 0611IHpHbIe MaTepHaJIbI,. 
HaKOnJIeHHbIe B npouecce Be.r.r.eHH5I nponasoncrseuaux pa60T. OOJIb
uryto noxoms nponssoncray I-I H~YT.JHO-HCCJIe.r.r.oBaTeJIbCKHM oprannsa
UH5IM OKa3bIBaIOT TeMaTHIJeCKHe naprna H sxcnenauaa, ocymeCTBJIRIO-
unre reOJ!orHIJeCKHe, reoepH3HtIeCKHe, xaprnpoaoxaue H npyrne patio
TbI, CB5I3aHHble C HaytIHOH TeMaTHKoH. TIo .r.r.oroBopHbIM TeMaM C rrpo
H3BO,ZLCTBeHHbIMH opraHH3aUH5IMH seziyr HayIJHyIO paoory reOJIOrHtIeC

KHe xadienpu BbICWHX YIJe6HbIx 3aBe.r.r.eHHH crpaaa. 
113.r.r.aHHeM HayIJHo-norryJIRpHOH reOJIOrHIJeCKOH .nrreparypu H ua

YIJHbIX LKypHaJIOB 3aHI-IMaIOTC5I MHHHc,TepcTBo reOJIOrHH CCCP, na
YT.JHO-HCCJIe.r.r.oBaTeJIbCKHe HHCTHTyTbI, opraHH3aUHH AH CCCP. MHHH
crepcrao reOJIOrHH CCCP . asnaer LKypHaJI «Paasenxa H oxpaaa 
aenp», «CoBeTCKa51 reOJIOrH5I», «feOJIorH5I He<pTH H raaa».. 
AH CCCP  «I'eo.noraa CCCP», «I'eonoras H re0<pH3HKa» 

H np,
Iloiieoroexa UH:JfCeHepHO-TeXHUlf.etKUx xaopoe. Ilepasrx CneUHaJIH-

CTOB- reoJIOrOpa3Be.r.r.OtIHOH CJIyLK6bI .r.r.aJIH POCCHH· Ilerepdyprcxaa, 
HbIHe JI~HHHrpa.r.r.cKHH ropHbIH HHCTHTyT, 06pa30BaHHbIH B 1773 L, H 
MOCKOBCKHH yHHBepcHTeT HM. M. B. JIoMoHocOBa. Ka<pe.r.r.pbI 3THX 
BbIOUIHX YIJe6Hblx saaeneana He TOJIbKO rOTOBHJIH Ka.r.r.pbI reOJIOrOB, HO,' 

H BeJIH 60JIbllIyIO paoory rro rrorryJI5IpH3aUHH reOJIorHtIeFKHX 3HamIiL 
B 1912 r. B POCCHH HaCIJHTbIBaJIOCb ncero 30 reOJIOrOB. B 1917 r. 
3TO IJHCJIO yBeJIHtIHJIOCb zto 56, a B 1918 r, -.r.r.o 77 tIeJIOBeK. BeJIHKa51 
OKT5I6pbCKa51 cOUHa'JIHCTHtIeCKa51 peBOJIIOUH5I BHeCJIa CBOH xoppexru
Bbi II nonroronxy xaapon. CTaJIH C03.r.r.aBaTbC5I HOBbie ytIe6HbIe saae
.r.r.eHH5I, yHHBepcHTeTbI, ropasre, nOJIHTeXHHtIeCKHe HHCTHTyTbI, TeXHH
KyMbi. 3a nepaue 10 JIeT COBeTCKOH BJIaCTH IJHCJIO CrreUHaJIHCTOB. 
reOJIOmtIeCKOH CJIy~6bI BblpOCJIO no .1146 ~eJIOBeK, B 1955 r. HX .6bIJIO 
45500, B 1960 r.  90000, B 1967 r. -112 160 IJeJIOBeK. B 1966 r. 
ytIe6HbIMH 3aBe.r.r.eHH5IMH crpanu 6bIJIO BbirrymeHo 3400 HH)KeHepOB H 
3500 TeXHHKOB pa3JIHIJHOro rrpo<pHJI5I (reoJIOrO-pa3Be.r.r.T.JHKOB, r H.r.r.p0
reOJIOrOB, reo<pH3HKOB, CneUHaJIHCTOB TeXHItKH passenxa H np.). B· 
nacrosmee BpeM5I apMH5I reOJIOrOB HaCIJHTbIBaeT OKOJIO 500 TbiC. se-

JIOBeK. 
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Ilonrorosxy HH2KeHepOB ocyllJ,eCTBJIHIOT MOCKOBCKHH reOJIOrOpa3
'llellO'lHbIH HHCTHTyT HM. C. 0P)J.2KOHHKH)J.3e (MfPI1), reOJIOrH'IeCKHe 
,4>aKyJIbTeTbI MOCKOBCKoro, Jl,eHHHrpa)J.CKoro, Kaaaacxoro H npyrax 
Tocy)J.apCTBeHHbIX yHHBepcHTeTOB, reOJIOrH'IeCKHe epaKYJIbTeTbI JIeHHH
rpazicxoro, CBep)J.JIOBCKOro ropaux, Kaaaacxoro nOJIHTeXHH'IeCKoto H 
MHorHX ztpyr-ax HHCTHTyTOB. He MeHee nascaoe aaaseuae )J.JIH rrpoaa
BO,'lCTBaHMeeT nO)J.rOTOBKa CnellHaJIHCTOB cpenaero 3BeHa, peuraio
lUHX OCHOBHbIe aanaxa nOJIeBbIX H KaMepaJIbHbIX pa60T. Ilonrorosxoa 
7.eXHHKOB-reOJIOrOB 3aHHMalOTCH 45 reoJIOrOpa3Be)J.O'lHbIX, HeepTHHpIX H 
nOJIHTeXHH'IeCKHX TexHHKyMOB. Cl>e)J.H HHX KHeBcKHH, CTapOOCKOJIb
-cKHH, Hoaosepxaccxaa, I1pKyTcKHH H npyrae TexHHKyMbI. COBpeM€H
nue y'le6HbIe 3aBe)J.eHHH HMelOT BbIcOKOKBaJIHepHllHpoBaHHbIe npotpec

-copcxo-npenoaaaarenscsne xanpu, XOpOllIO OCHallJ,eHHbIe JIa60paTo
pHJ:{ H Ka6HHeTbI. 

COBeTcKoe npaBHTeJIbCTBO BbICOKOlleHHT rpyzt reOJIOrOB. MHorHe 
npoH3Bo)J.cTBeHHbIe opranaaauaa H OT)J.eJIbHbIe JIH'lla aarpaacnensr op

.)J.eHaMHH Me)J.aJIHMH Cosercxoro . COI03a, I'ocynapcreeaauua Ii: JIe
HHHCKHMH npeMHHMH. COBeTcKHe reOJIOrH ycneunro peuraror 3a)J.a'lH 
He TOJIbKO no H3Y'leHHIO reppnropaa CCCP, HO HB COOTBeTCTBHH C 

-corJIa'llIeHHHMH C )J.pyrHMH crpairaaa OKa3bIBalOT HM CO)J.eHCTBue B 
npOBe)J.eHHH reo~oropa3Be)J.O'lHbIX pa60T H nO)J.roToBKe reOJIOrH'IeCKHX 
Ka)J.pOB. ' 

KpaTKHe caeaeaaa 0 reoaornxecxoa cJlY2Koe aa .pyoe2KOM. CTpyK

Typa reOJIOrH'IeCKOH CJIy2K6bI BOMHorHX crpaaax MHpa 'faCTO onpe
JleJiHeTCH HX nOJIHTU'leCKHM crpoex, reorpadmsecxav nOJI02KeHHeM, 
3KOHOMH'IeOKHM ,pa3BHTHeM H HeKOTopbIMH )J.pyrHMH oco6eHHOCTHMH. 

~HaH60JIee COBepllIeHHbIM'H CTpyKTYPOH H pe3YJIbTaTaMH HCCJle)J.OBaHHH
 
pacnOJIaralOT 3KOHOMH'IeCKH pa3BHTbIe CTpaHbI, KOTopbIe He TOJlbKO
 

.cnpaBJIHIOTCH C pa60TaMH na CBOHX TeppHTopHHX, HO H OKa3bIBalOT 
conencrsne )J.pyrHM CTpaHaM. MHorHe .H3 HHX HMelOT OT)J.eJIbI MOpCKOii 
If 3apy6e2KHOH reOJIOrHH. ' 

B COllHaJIHCTH'IeCKiHX crpanax pyKOBO)J.CTBO reOJIOrOpa3Be)J.OQHbIMH
 
pa60TaMH OCYllJ,eCTBJI51IOT MUHHCTepCTB8 (CUP), reOJIOrHlJeC,KHe y'l 

pC)f{)J.eHH51 (4CCP). B nO)J.'IHHeHHH pyKOBO)J.HllJ,HX opraaoa HaXO)J.51T


--C51 npe)J.npH51TH51 H 06be)J.I:lHeHHH, 06pa30BaHHbIe no TeppHTOpUaJIbHO
My npaauany, BH)J.y pa60T HJIH HHOMy npHH'IlHIIY. 

KanHTaJIH'CTH'IeCKHe crpaau HMelOT CJIO)f{'HYIO MHorOOTpaCJIeBylO 
'CTpyKTypy Be)J.eHH51 reOJIOrH'IeCKHX pa60T. feOJIOrH'IeCKa51 cJIy)f{6a 
3THX CTpaH HaXO.LtHTC51 B nO)J.'IHHeHHH pa3HbIX MHHH'CTepCTB. B Kaaa- , 
.Lte, aanpaxep, pa3JIH'IHbIe r.eOJIOflH'IeCKHe oprannaanaa nO)J.'IHHeHbI 
MHHHCTepcTBy 3HepreTHKH ropnopyaaoa npOMbIllIJIeHHOCTH H pecyp

.COB. 'B CIlIA PYKOBO)J.CTBO reOJIOrH'IeCKOH CJIy2K60H oCyllJ,eCTBJIHeT 

,MHHHcTepcTBo BHyTpeHHHX )J.eJI. OCHOBHbIMI:f BH)J.aMH reOJIOrH'IeCKf:X 
pa60T :!aHHMaeTC51 feOJIOrH'IeCKHH oT)J.eJI, KOTOpOMy nO)J.'IHHHIOTCH 
OT)J.eJIeHHH H 6lOpo. OT)J.eJIeHHH HMelOT <pHJIHaJIbI B Ka2K)J.OM H3 urra
TOB~ CJIy)f{6a Ka2K)J.or6 urrara HMeeT- CBOH oc06eHHOCTH. Ilpa I'eono-

iNl'leCKOM OT)J.eJIe C03)J.aHO YnpaBJIeHHe MOpCKOH reOJIOfHH H ranpore
OJIOI1HH, B epYHKllHH xoroporo BXO)J.HT aayxeaae MopcKoro )J.Ha, non
BO)J.Hoe reoaorasecxoe xaprapoaaaae, nOHCKH nOJIe3HblX HCKonaeMbIX 
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H np. B npoaeneaaa reOJIOrH'IecKHx pa60T npHHHMalOT yxacrae MHO 

rO'lHCJIeHHbIe xacraae KOMnaHHH H epHPMbI. PYKOBO)J.HT HayqHblMH HC· 
. CJIe)J.OBaHHHMH AMepHKaHcKiHH reOJIOrH'IeCKHH HHCTHTyT (AfM). 

Bo <l>paHllHH, AnI'JIHH, 5InoHHH reOJIOI1HtIeCKHe CJIy2K6bI opraaaao
. BaHbI npaaepno Ta'K 2Ke, HO C HeKOTopbIMH OTJIH'IHHMH. Ilpa reOJIOrH

qeCKHX cJIy2K6ax 3THX crpaa HMelOTCH OT,lI,eJIW H areHTCTBa MOpCKOH H 
3apy6e2KHOH reOJIOrHH. CYlUecTBYIOT reOJIOfH'IeCKHe CJIy2K6bI H B 
crpaaax AeppHKH, Kiro-Bocrosnoa A3HH H B npyrax crpaaax, TaK B 
3aM6HH, nanpaaep, reOJIOrH'IeCKHe pa60TbInpoBo)J.HT .LJ.enapTaMeHT 
reOJIOrH'IeCKOH CJIy2K6bI npa MHHlHcTepcTBe 3eMeJIb H npapoaasrx pe
CYP~OB. .LJ.enapTaMeHT Be)J.eT paoory no reOJIOI'H'IecKoMyKapTHpoBa
BHIO, H3Y'leHHIO MHHepaJIbHbIX pecypcos CTpaHbI. 

rna B a XXIX' 

rEonOfH4ECKMI H TEXHorEHHA~ AE~TEnbHOCTb 4EnOBEKA 

Cpe)J.H reOJIOrH'IOCKHX epa'KTopoB, ysacrayiomax B epOpMHpoBaHHH 
3eMHOH KOpbI, HeMaJIOBa2KHYIO pOJIbHrpaeT )J.eHTeJIbHOCTb 'IeJIOBeKa. 
B3aHMo)J.eikTBHe C 3eMHOH KOPOH - HeOTbeMJIeMaH xacn, :>WH3HH JIIO
)J.eH. POCT HaCeJIeHHH aexaoro mapa, Hay'lHo-TexHH'IecKHH nporpecc 
yCHJIHBalOT B03,l1,eHCTBHe 'IeJIOBeKa aa IIIpHpO)J.y. 113 aenp 3eMJIH exce

ronao H3BJIeKalOTCH MHJIJIHap,ll,bI KY6HQeCKHX MeTpOB ropaux nopon, 
pyn npaponaoro raaa, nO,ll,3eMHbtx son, COTHH MUJIJI~OHOB TOHH 2KH)J.
xoro TOnJIHBa. B pe3YJIbTaTe B '3eMHOH 'KQpe OCTalOTCH nycroru.. no
HH2KaeTCH nJIOTHOCTb nopon aa nOBepXHOCTH: 3eMJIH nOHBJIHIOTCH npo
BaJIbI: KOTJIOBHHbI, B03HHKalOT ropu BCKPbIllIHbIX nopon, 

.Crpepy )J.eHTeJIbHOCTH 'IeJIOBeKa aKa)J.eMHK B. 11. Bepaa)J.CKHH Ha3

BaJJ crpepon paayua 'IeJIOBeKa. HecKoJIbKO n032K,e eppaHu.Y3CKHH yxe
HbIH JIe Pya (1927) npHCBOHJI eH nasnaaae Hooc¢epbt (rpeuaooc-e
pa3YM, crpepa ~ 060JIO'lKa). ECJIH aa sape pa3BHTHH ''IeJIOBetlE~CKOrO 

06lIJ.eCTBa cepepa pa3yMa B OCHOBHOM OrpaHHtIHBaJIaCb nOBepxHocTblO 
C)'IIiIH, TO B aaunr )J.HH OHa OXBaTbIBaeT rJIy6HHbI 3eMHOH KOpbI, axsa
TOpHIO OKeaHOB H BepXHHe CJIOH arxocdiepu. Bnaronaps pa3BHTHIO 
KOCMH'IeCKOH TeXHHKH 'IeJIOBeK 'BbIllIeJI aa npC)J.eJIbI 3eMJIH. Cpe)J.H 
MH02KeCTBa 06beKToB aoocrpepu OCHOBHbIM HBJIHeTCH aaroopepa, H3 
aenp KOTOpOH tIeJIOBeK noaynaer aeotixonaxsre pecypcu. 06JIaCTb 
reonoraa, IH3Y'lalOllJ,a51 TexHH'IecKYIO' ,lI,eHTeJIbHOCTb 'IeJIOBeKa, CBH3aH
ayio C, H3BJIe'leHHeM H3 neap nOJIe3HbIX acxonaeaux, Ha3bIBaeTCH rex
Hu~ecKou zeoAozueu. OCHOBHOH 3a~qeH 3TOH OTpaCJIH 3HaHHH HaJI51
eTCH H3y'leHHe reOJIOrH'IeCKHX ,nOCJIe)J.CTBHH BMellIaTeJIbCTBa 'IeJIOBeKa 
a.aenpa 3eMJIH. B yCJIOBHHX coapexenaoro HayqHo-TexHH'IeCKoro npo
rpecca, 6b1CTpOrO pocra HaCeJIeHHH, 6ypHoro pa3BHTHH npOMbIllIJIeH
HOCTH nepexon K 60JIee paayxaoxy H3BJIeQeHHIO H HClIOJIb30BaHHIO 
npaponasrx 60raTcTB - 3a)J.a'la nepBOCTeneHHOH Ba2KHOCTH., 

BJlHHHHe seaoaexa H3 oKpY2KalOw,ylO ero cpeay, BJIHHHHe tIeJIOBe

xa aa DKpy2KalOllJ,YIO ero cpeny aaxonarcs B npHMOH 3aBHcH¥oCTH OT 
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lIHTeHCHBHOCTH HCnOJIb30BaHHH npaponnax OOraTCTB 3eMJIH. K HaHaJIy 
XVIII B. tIeJIOBeK HCnOJIb30BaJI B CBoeM npaKTHtIeCKOH .lI:e~lTeJIhHOCTH 
TOJIbKO 19 XHMJrqeCKHX 3JIeMeHTOB, B nepsoa nOJIOBHHe XX B. npaxe
HHJIOCb y)Ke 59 3JIeMeHTOB, a B HaIIIH .lI:HH - OKOJIO 100. Florpetiaocrs 
B MHHepaJIbHOM capse onepexcaer pOCT HaCeJIeHHH sexnoro mapa. 
KaK OTMetI,aeT 3. A. HOBHKOB, TOJIbKO C 1940 no 1970 r. norpeoaenae 
no rJIaBHblM BH.lI:aM MHHepaJIbHOrO csrpsa yBeJIHtIHJIOCb C 3 .lI:O 70 paa, 

PRC, 124. 06IIlHH BH./l xapsepa, B KOTOpOM oCYIIleCTBJlHeTCH OTKpQITaH paspa
60TKa MeCTOp0)K.!leHHH noaesaoro acxonaeuoro (no 3. A. HOBHKOBy, 1976) 
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a HaCeJIeHHe sexnoro mapa aa 3TOT nepaon yaeJIHqHJIOCb xeaee tIeM 
B naa pasa. O.ll:HOBpeMeHHO C nOTpeOJIeHHeM cupsa pacrer H r.IIyoHHa 
pa3paOOTKH MeCTOpO)K.lI:eHHH nOJIe3HblX acxonaexux. TaK, B ,UoHoac

ce BbiCOKOcopTHbIe yrJIH yace .lI:OObIBalOTcSI C rJIyoHH 1000 M HOoJree. 
B IO}tmoH AeppHKe caxaz rJIyooKaSi IIIaXTa B MHpe p aspacaruaaer 
30JIOTOPY.ll:Hj'1O )KFlJIy aa rJIyoHHe 3500 M. 3HatIHTeJIbHblX rJIyoHH 
(5-6 rue, M) .lI:OCTFlrJIa 3KCnJIyaTaUHH MeCTOpOJK.lI:eHHH H~TH. B03
POCIIIFlH ypoBeHb TeXHHKFl H 3ep~eKTH8HocTH pa3paooTKH PY.ll: OTKpbl
TbIM cnOCOOOM n03BOJIH.II paapatiaruaars xapsepu rJIyoHHOH: .lI:O He-
CKOJIbKHX COTeH MeTpOB (Ka3aXCTaH, KMA; pHC. 124) HAp. ' 

Orxpurae HOBbiX MeCTOpOJK.lI:eHHH cnocoocrsyer Y8eJIFltIeHHIO tIFlC
JIa 3KOHOMFlqeCKH OCBoeHHblX paHOHOB, CTpOHTeJJbCTBy HOBbiX roponos 
II nOCeJIKOB. C03.l1:aHHe H08bIX H paCIIIHpeHHe crapsrx npOMblIIIJIeHHbIX 
ueHTpOB npHBO.ll:HT K ypoaHH3a'UHH (rppaa. urbanisme - ropon) aace
JIeHFlH - nOBbIIIIeHHIO pOJIH roponos B )KH3HFl tIeJIOBetIeCKOrO oomecr
aa, COnpOBO)K.lI:aIOmeMYCSI Y8e~HqeHHeM tIHCJIeHHOCTH roponcxoro na
CeJIeHFlSl. ECJIH B 1926 r. B COBeTcKoM COI03e OhIJIO 33 roponac na
CeJIeHHeM cssnue 100 Tblc.qeJIOBeK, TO B 1970 r. HX CTaJIO 221. TOJIb-, 
KO 3a50 JIeT COBeTcKoH BJIaCTFl (c .1917 no 1967 r.) nocrpoeno CBbI
me 700 HOBbiX roponoa, MHorHe 83 HHX BbIpOCJIH B nOHoacce, Kasax
CTaHe, aa YpaJIe 'H B npyrax 3KOHOMHqeCKH OCBoeHHblX paaoaax: 
MOHtIeropCK, AnaTHTbI, OJIeHeropCK. Macro H08bIX roponos CTpOHT

CSI B CHOHpH H aa ,llaJIbHeM BOCTOKe. 

YpoaHH3a'UHeH OXBatIeHbI nee CTPSHblMHpa. no pacuerax cneua
aJIHCTOB, xepea 150 JIeT 1/3 IJaCTb cynra oY.ll:eT 3aCeJIeHa rOp0.ll:C~HM 
HaCeJIeHHeM. CTpOHTeJIbCTBO roponos H npoMbImojleHHblx OO'beKTOB 
rpetiyer. O'OJIhIIIOrO KOJIHtIeCTBa CTpOHTeJIbHblX MaTepH~JIOB, MeCTO
p01K.lI:eHHSI KOTOpbIX, KaK npaBHJIO, H3b1CKHBaIOT sa MeCTe. T. e. BOJIH
3H OT CTpOSlmHXCSI HaCeJIeHH,b1X nyHKTo8.· 8KCnJIyaTaUHSI 3TH X MeCTO
p0)K.lI:eaJ:lH BbI3b1BaeT 'H3MeHeHHSI nparopoaaoro penseipa. B03paCTa
er BO.ll:OCHaO)KeHHe. Bona rpetiyercs KaK' .lI:.lISI ll'HTbeBbix ueJIeH, TaK 
H .lI:JISI TeXHHtIeCKHX Hy)K.lI:. ,llJIH y.nOBJIeTBOpeHHSI cnpoca B nHTbeBOH: 
none H3bICKHB3IOTCSI nonaeaaue aonu, .lI:.lISI TeXHHlleCKHX Hy)K.lI: HC
nOJIb3YIOTCSI . sonu pex, BO.ll:OXpaHHJIHlll.. 

no Mepe OCBoeHHSI HOBhlX TeppHTOpHH: paCUfHpSleTCSI cers JKeJIe3
HbIX H aBTOMOOHJIbHbIX nopor. no HaMeIJeH,HblM TpaCC8M coopysca
IOTCS! aacsma.: CTpOSl'l'CSI MOCTbl, npOXO.ll:SlTCSI' TyHHeJIH. Flpoxnanxa 
nyTeH cooctneaas CBR3aHa C BbInOJIHeHHeM OOJIbplOrO OO'beMa 3eM
JISlHblX paOOT, H3MeHSI.IOIII:HX peJIbeq, MeCTHOCTH. HeXBaTKS BO.ll:b1 B 
3KOHOMHqeCKH OCBoeHHblX paHOHax 3aCTaB.lISleT nepeopaCblBaTb 80.ll:Y 

'H3 nOJIHOBO.ll:H,blX pex B CJIaOOOOBO.ll:HeHHble paHOHbI. npOKJIa.ll:bIBaIOT-
CJI xaaansr, CTPOSlTCSlBO.ll:OXpatrHJIHIU:a. B CCCP C03.l1:aHO CBblIIIe 200 
BO.ll:OXpaHHJIHm, npOJIO)KeHa cers KaHaJIOB npOTSI)KeHHOCTbIO OKOJIO' 
3700 KM. 

Ha cMeHy rrpaponaoxy JIaH.lI:IIIaepTy npHXO.ll:HT JIaH.lI:IIIaepT KyJIb
TYPHblH, T. e. JIaH.lI:~aepT npeotipasonaaauf (ceJIbCKOX03S1HCT8eHHble 
nOJISI, oCyIIIeHHbIe OOJIOTa, 03eJIeHeHHble H OOBO.ll:HeHHble ytIaCTKH 
rrycrtsns, JIeCOnOJIOCbl, npOJIO)KeHHbIe HOBbie pycaa pex H np.). 

4eJIOBeK OKa3bIBaeT BJIHSlHHe HaXO.ll: 3K30reHHbIX reOJIOrHIJeCKHX 
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rrpoueccoa, saxennaer HJlH ycxopaer HX pa3pYillHTeJIbHYIO paoory,
 
TaKI OTXO.n:bI XHMHtIeCKOrO npOH3BO.n:CTBa, nonanas B OKpY}l{aIOmyIO
 
cpezty, YCHJlHBaIOT J\HMHtIeCKOe BblBeTpHBaHHe, yCKOpHIOT paspyurenue
 
ropaux nopon, }l{HJIblX 3.n:aHHH, BbI3b1BaIOT KOpp03HIO MeTaJIJIOB.
 

Bopsoa C BeTpOBOH 3p03'HeH COKpaTHJIa nnoutana, oxaaneaaae
 
pa3pYlIIHTeJIbHOH pa60TOH serpa. Jleconocanxa aaxpenana ABH}I{y

mHeCH neCKH, xaaams npeBpaTHJIH ytIaCTKH rrycrum, B naonoponaue
 
yronss, aa KOTOpblX BblpamHBaIOTCH XJlOnOK, <l>pyKTbI,oBOmHble KyJIb

rypu. T.hICHtIeKHJIOMeTpOBblH xaaan, npOJlO}l{eHHbIH B necxax Ka pa

KYMOB, MeHHeT 06JIHK 3THX paHOHOB, BJIHHeT na MHKpOKJIHMaT. CTpO

HTeJlbCTBO nJIOTHH" BO.n:OXpaHHJIHm YMeHblliH.'10 petIHOH CTOK, OCJIa

6"JIO paspyumrensayio paoory pex.
 

'Ha reOJIOrHtIecKyIO .n:eHTeJIbHOCTb pex BJIHHeT -3KCnJIyaTaUHH non

3e~HblX BO.n:. CHH}I{eHHe HX ypOBHH B npouecce 3KCnJIyaTaUHH B pa

ne M~CT npHBeJIO K TOMy, tITO OHH nepecrana nurars pexn. DOHH

3HBIIIHHCSI ypoaeas BO.n:OHOCHbIX ropH30HTOB nOBJIHHJI TC'!K2Ke napas

pYIIIUTeJIbHYIO paoory nonaeuaux BO.n:, MeHblIIe CTaJiH npOHBJIHTbCH
 
OnOJl3HeBbleSlBJIeHHH.
 

CBOH xoppexraau tIeJIOBeK saec H B reorparpmo MeJ)KHX osep
 
H 60JIOT. OCylIIeH,He 3a60JIotIeHHblX 3eMeJIb B BeJIOpyccHH, DpH6aJI

THKe, KapeJIHH HeCKOJIbKO, COKpaTHJlO naomans 60JIOT, OCTaHOBHB
 
npoueccu Top<l>o06pa30BaHHSI.
 

YCHJIHBaeTCH BJIHHHHe tIeJIOBeKa 'If aa recaorasecxyio pa60TY MO
ps. 3a CtIeT YMeH'blIIeHHH pexaoro CTOKa CTaJi nOHH}I{aTbCH yposeas 
B KacnHH'CKOM, ApaJIbCKOM, A30BCKOM MOpHX. 3TO B CBOIO osepens 
aener K nOBbllIIeHHIO' COJIeHOCTH 3THX BO.n: H 'Ii3MeHeHHIO HX opraaa ·,~I 

tIeCKOrO MHpa. 
TeXHoreHHaH .n:eSlTeJlb~OCTb tIeJIOBeKa OKa3b1BaeT KaK 6JIarOTBOp

HOe, TaK H OTpHuaTeJIbHOe BJIHHHHe na OKpY}KaIOmyIO cpeny. TaK. 
60JlbliiOH spen BO scex xape npHHeCJIO npaaeaenae .n:JIH 60Pb6b1 C 
Bpe.n:HTeJISlMH CeJIbCKOrO X03HHCTBa nopOIIIKa .uJJ.T. OT Hero noraoa
J1H He TOJIbKO spezmae HaceKOMbI~, HO COKpaTHJIOCb tIHCJIO nTHU H 
HeKOTopbIX BH.n:OB JKHBOTHblX. B naurea crpaae .u.uT, HCKJIlOtIeH H3 
cnacxa XHMHtIeCKHX cpencrs 60Pb6b1 C Bpe.n:HTeJIHMH paCTeHHH JI 
copHHKaMH. He MeHblIIHH apen npaaocar sarpasaeaae sosnyxa 
nblJlbIO, npOMh1IIIJIe~HblMH H BblXJIOnHblMH raaaaa. Eaceronao zmara
TeJIH MalIIHH H yCTaHoBoK C}I{HralOT no 2,5 MJIP.n:. T He<l>TH. Oc06eHHo 

I MHoro nblJIH H .n:blMa nonanaer B arxocrpepy B paaoaax pasxeurenxa 
npOMbllIIJIeHHblX npezmpaaraii - MeTaJIJIyprlltIeCKHX, XHMHtIeCKHX, ue
MeHTHblX 3aBo.n:OB. 3arpHaHeHHe soanyxa ueMeHTHoH nblJIblO, yrap
HbIM, cepaacrua rasaxa (puc. 125) Bbl3b1BaeT rH6eJIb pacrenan, aa
60JleBaH,HH cpena }l{HBOTHbIX H JIIO.n:eH. He xeaee onacasr .n:JIH 'OKpy
acatomea cpezra crosuue BO.n:bI npOMbllIIJIeHHbIX npennpajrrall, B 'IiX 
COCTaBe nepenxo conepacarcs 6HOJIOrHtIeCKHe H.n:b1: pryrs, caaneu, 
U'HHK a.ztp. Ilonanaa B pexa H MOpH, OHH naryoao .n:eHcTByIOT aa HX 
OpraHHlJeCKHH MHp. TaK, pexa PeHH B 3ana.n:HOH, Espone npespame
aa B CTOlJHh1H xanan. B 1973-1974 rr. B 51noHHH 6b1JIO 06CJIe.n:oBaHo 
67 oaep, 51 pexa H 17 npH6pe}l{HO-MOpCKHX paaoaoa. He3arpH3HeHHbI~\ 
MH OKa3aJIHCb scero 5 osep, 4 pexa H 5 MOpCKHX ytIaCTKoB. TOJIhKO B 
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panoae r. Ocaxa B pe3YJIbTaTe 3arpH3H'eHHH OKpY}l{aIOmeH cpenu sa 
nOCJIe.n:HHe 8 .JIeT yMepJIO 7,50 tIeJIOBeK. 

o 3arpSl3HeHHH OKeaHOB C nesansro rIHlIIeT B crarse «OKeaH na 
nYTH K cxepra» <l>paHUY3CKHH ytIeHblH )KaK I1B KyCTO, aeonaosparao 
ytIaCT80BaBIIIHH B 3Kcne.n:HUHSlX no H3yqeHHIO OpraHHtIeCKOrO MHpa 
ATJIa~THqeCKOrO, I1H){HHcKoro 'H Taxoro OKeaHOB: «)KH3Hb B oxeaae ' 
YMeHblIIHJIaCb aa 40 %. 4TO nopazcaer, TaK 3TO TO, tITO }l{H3Hb acxe
saer C, norpscaiomea 6b1CTpOTOH: I1CtIe3alOT pbl6h1, OKeaH yaapaerl 
OH 60JIeH no BHH,e tIeJIOBeKa. B rexeaae 50 JIeT 'HCtIe3JIH 60JIee TblCsi:

PRC. 125. Cxexa, noxaaasaiomas 3arp1I3HeHHe oKpy}KaromeA cpenu 
B npouecce o6pa6oTKH H nepepa60TKH no~e3H~ro HCKonaeMoro (cepHo. 
KHCJIblA JlaH,llWalPT, no B. r. Ilpoxoposy) (A:A. Ilepeasxan, (1977): 
J - utax'ra, 2 - PYIlHblll OTBan, 3 - nepepaearsraatouiee npellnpHliTHe. a - aarpaa

. HeHHe aTII/Oc4>ephl. 6 - 3arp1l3HeHHe BOilHoll apTepHH 

tIH BH.n:OB MOpCKHX }l{HBOTHblX, HX ysce HeBO:ilMO}l{HO BOCCTaHOBHTb:'. 
OC06eHHO 3arpH3HeHO Cpenaaexaoe MOpe. DOHMaHHble y 6eperOB 
I1Ta.'lHH pbI6b1 conepzcar pTyTH B 3 pasa 60JIblIIe, tIeM pbl6h1, nOH-, 
MaHHble B ATJlaHTHqeCKOM oxeaae, BOJIblIIe acero OpraHHtIeCKHH MHp 
crpanaer OT 3arpH3HeHHH sonoeaoa He<l>TbIO. Do noncserau ytIeHblX, 
exceronao B MHpOBOH OKeaH nocrynaer no 13 MJIH. T ~e<l>TH,. B pe
3yJibTaTe asapaa He<l>TeHaJIHBHblX raaxepos, 6ypelUiH CKBaJKHH aa 
He<l>Tb B 06JIaCTH lIIeJIb<l>a, CJIHBa sa 60pT aeqireconepacaumx npo
MblBOlJHblX BO.n:. OKOJIO 50% np06,. oroopaaaux B T'liXOM H I1Hf{HA
CKOM oxeaaax, conepscana He<l>Tb. He<l>THHaSl nJIeHKa yueasuraer 
nocrynneaae anara :B araoctpepy, aapyuraer TenJIo06MeH MeJK.n:y 
OKeaHOM H B03.n:YnIHOH cpenoa H TeM caMbtM OKa3bIBaeT BJIHHHHe H,a 
noronaue yCJIOBHH. 
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,ll,egTeJlbHOCTb lJeJlOBeKa K8K reOJlOrHlJeCKHH c1JaKTop. Bxeura
TeJIbCTBO xenoaexa B aexasre aenpa no CBOHM MacuITa6aM He TOJIbKO 
lie ycrynaer, BO' nopoa H npesocxonar neareasaocrs aexoropax reo
JIOrHlJeCKHX npoueccos. JaK, otimee KOJIHlJeCTBO H3BJIelJeHHblX aa roz 
npa npoxonxe IIIaXT H xapsepos ropaux nopon npeasnnaer no -caoe
My ot5'beMy KOJIHlJecTBO nponyxros H3Bep}f{eHHSI, Bbl6paCblsaeMblX 
exceronno ByJIKaHaMH. Ilpocanxa rpyaron B MeCTax 9KCnJIyaTaUHH 
)KH,lI,KHX H ra3006pa3HblX nOJIe3HblX acxonaexux no CKOpOCTH He 
yCTynaeT onyc~aHHID 3eMHOH n08epXHQCTH npH TeKTOHHqeCKH~ KOJIe
6aTeJIbHblX ,lI,BH}f{eHHSlX. B reOJIOrHlJeCKOH ,lI,eSlTeJIbHOCTH lJeJIOBeKa 
MO}f{HO Bbl,ll,eJI'lITb pa3pyIIIHTeJIbHyID paoory, nepepariorxy MHHepaJIb
aoro cupsa, pasxemenae BCKPblIIIHblX nopon H npOMblWJIeH,HblX 
OTXO,ll,OB. 

Pa3pYUlUTeAb1taR patiota OCYlll,eCTBJISleTCSI npa npoxonxe uraxr, 
xapsepos, TyHHeJIeH, npoxnanxe KaHaJIOB, .KaHaB, psrrse KOTJIOBHH, 
IToSlBJIeHHe na rJIy6HHe oomapaux nycror 06'beMOM B MHJIJIHOH,bl KY
6HlJeCKHX MeTpOB H 06pymeHHe KpOBJIH Ha,ll, HHMH npHBO,ll,HT K 06pa
30BaHHID na aeMHOH nOBepXHOCTH npOBaJIOB, BOpOH,OK .lI:HaMeTpOM ,lI,O 
60 M.. ITO,ll,06Hble SlBJIeHHSI Ha6JIID,lI,aIDTCSI B ,UoH6a'cce, Kaparaane, 
Kysoacce, KpHBOM Pore H npyrax MeCTax. fJIy6HHa npOBaJIOB na 
MeCT~ paspariorox B Kyaoacce ,lI,OCTHraeT 70 M, B Kaparaane-e-Itl M. 

HeCKOJIbKO HHOH q>OpMOH paapyunrrensnojl patioru SlBJISleTCSI paa
pa60TKa MeCTOpO}f{,lI,eHHH }f{H,lI,KHX H r-asootipaaaux 1l0JIeaHblX acxona
MblX (Heq>l1H, IllPHp0,ll,HOrO raaa, nonaexaux aon), B pesynsrare 'KOTO
pOR ,npOHCXO,ll,HT nOHH}f{eHHe nJIOTHOCTH np0,ll,YKrHBHblX nJIaCTOB H 
npocanxa nopon nan HHMH. Ilpocanxa 'npOHCXO,ll,HT nOCTeneHHO H co
npOBO.IK,lI,aeTCSI He60JIbillIHMH aeMJIeTpSlCeHHSlMH, MarHlf'l'yjJ.a KOTOpblX 
nopofi ,lI,OC11HraeT 4-6. Ha nosepxaocra OHH MoryT naaaars paspy
ureuae a,ll,aHHH H coopyzceaaa. TaK, OTKalJKa apreaaaacxax son Ii' 

Mexaxo (MeKCH1Ka) 'BblaBaJIa' onycxanae aeMHoH TIOBepX'HocTHHa 8,5 M. 

Ilpocanxa rpyaros susaaaa paspymeaae 60JIbWOrO KOJIHlJeCTBa a,ll,a·, 
HHH. Ilpocanxa BoaHHKaIDT H npa ,lI,JIHTeJIbHblX ,lI,onOJIHlHTeJIbHblX aa
rpyaxax ua noaepxaocrs CyWH. TaKHe aarpyaxa MoryT 6blTb 06yCJIOB
nensr CTpOHTeJIbCTBOM roponoa, UJIOTHH, BO,ll,OXpaHHJIHllI,. Ilon coopy
}f{eHHSlMH 06paayIDTcSI aonu c>KaTHSI H C,lI,BHra. fJIy6HHa 30H npocanxn 
HaMepSleTcSI OT 2 ,lI,O 50 M. B peayasrare npocanox non rOpOJ,I.aMH 
06paayIDTcSI saureoopaaaoa 'q>OpMbl nOHH}f{eHHSI penserpa, OKOHTfpH
aaexsre aa aaeuraes cropoae KOJIbll,eBblMH aOHaMH nOJJ:HSlTHH. 3HaqH
Te'JIbHble napyureaaa Ha6JIID,lI,aIDTCSI B npenenax. BO,ll,OXPaHHJIHllI" rne 
orpoxaae MaCCbl BO,ll,bl ~ 60JIbW9R CHJIOH ,lI,aBSlT Ha JIO}f{e BO,ll,OXpaHlH
JIHllI,a H oRblablBaIDT ynJIOTHeHHe nbpo,ll, no,ll, HHMH. 

. Depepa60TKa MUHepaAbHoco CbtpbR, pa3MeU{eHue BCKPbtLUHbtX no

poo U npoMbtUlAeHHbtX OTXOOOB. B np0ll,ecce nepepa60TKH H HCnOJIbaO
BaHHSI aHalJHTeJIbHaSl ,lI,OJISI MHHepaJIbHOrO CblpbSl pacceHBaeTcSI, 060ra
llI,aSl nOBepxHocTHblC CJIOH aeMJlH TeMH HJIH H'HblMH MeTaJIJIaMH. ITo 
IIO,ll,ClJeTaM cnell,HaJIHCTOB, qepea 50 JIeT B COCTaBe nOBepxHocTHblX OT

JIO)l{eHHH CO,ll,ep)l{aHHe }f{eJIeaa nOBblCHTCSI B 2 paaa, CBHHua- B 10, 
pTyTH - B 100, MblWbSlKa - B 250 paa. 

326 

ITpaKTHlJeCKaSl ,lI,eSlTeJIbHOCTb qeJIOBeKa npasozar B OOJIblllHHCTBe 
CJIylJaeBK paccesamo XHMHlJemmX 9JIeMeHTOB, oR TO BpeMSI KaK npa
ponnsre npoueccu KOHlI,eHTpiHpYIDT HX B BH,lI,e MeCTOpO}f{,lI,eHHH nones
HblX acxonaexax. PaC:fIblJIeHHe MeTaJIJIOB aa nOBepXHOCTH 3eMJIH nner 
ropasno 6blCTpee, lJeM q>OpMHpyIDTCSI HOBble MeCTOpO}f{,lI,eHHSI. Pacnsr
JISleTCSI '60JIb'lllHHCTBO MeTaJIJIOB( OJIOBO, CBHHen, !lI,HHK, p'ryrs H np.) , 
HaKanJIHBaIDTCSI nesraorae as HHX (aOJIOTO, cepe6po, }f{eJIeao H np.). 
3HalJwreJIbHaSl lJaCTb nponyxuaa, npOH3BO,ll,HMOH tIeJIOBeKOM, co apexe
HeM nepexonar B atcrponoeennue OTAOOlCeHUfl (rpes, aarponoc - xe
JIOBeK) . 

KOTJIOB <1>. B. npe,ll,JIO}f{HJI pasnenars aarponorenaae OTJIO)l{eHHSI 
B aaBHCHMOCTH OT HaaHalJeHHSI, xapaxrepa nepepatiorsn MHHepaJIb
aoro cupss H HaBJIelJeHHSI ropaux rropon aa ropuue OTBaJIbl, CTpOH
rensasre rpyHTbl,npOMbllllJIeHHble H xoaaacraeaao-riaroaue orxonu, 
OTJIO}f{eHHSI H~YCCTBeHHblX BO,ll,OeMOB. 

ITo xapaxrepy HaKOnJIeHHSI Bbl,ll,eJISlIDTCSI sacunnue H HaAUBHbte 
aHTponoreHHue OTJIO)KeHHH. . 

Topnue OTBaAbt HaKaUJIHBaIDTCSI y maxr H xapsepos, senymax 
paapaoorxy py,ll" yrJISI, aepynaoro CblpbSl. Y uraxr 06bllJHO asrpacratot 
XOJIMHCTble q>OpMbl pensetpavcocrosnnae H3 nycrsrx ncxpsntmux no
pon BKJIIDlJaIDlIJ,HX HeaHalJHTeJIbHOe KOJIHlJeCTBO pynnux MHHepaJIOB. 
Ha yronsaax MeCTOp0}f{,lI,eHHSlX 'ta'K'He OTBaJIbl naasraator TeppUKOHaMU 

(rpp. terri - np'HpO,ll,HblH oraanvconicus - KOHHlJeCKHH). Bucora XOJI
MOB - nepsue ,lI,eCSlTKH MeTpOB. B COCTaB 'HX BXO,ll,SlT 06JIOMKH CKaJIb
HblX nopon pasaoro COCTaBa H psrxnsre OTJIO}f{eHHSI. Haxnoro xpyrmee 
nacsmnae q>OpMbl penserpa BoaHHKaIDT y xapsepos. Y IrJIy60KHX xape
epos 9TH q>OpMbl HanOMHHaIDT aetionsmae ropaue. rpsnsr, 'COCTOSllll,He 
na MHO}f{eCTBa C.lJHHWHXCSI Me}f{,lI,y C060H XOJIMOB nycrof noponu. Bu
COTa HX ~e ycrynaer TeppHIKOHaM H aepenxo ,rrpeBOCXO,ll,HT iHX. ITPH 
Be,ll,eHHH orxpsrnrx paapatiorox sacrs scxpsauaoro MaTepHaJIa au
BoaHTCSI B 6JIHaJIe.IKalll,He osparu H 6aJIKH (BblpaBHHBaHHe peaserpa), 
a xacra HCnOJIbayeTcSI B KalJeCTBe CTpOHTeJIbHblX rpyHTOB. 06beM 
BOKpblrnHblX 'II0P0,ll, C Ka}f{,lI,blM ronox yBeJIH'l'HBaeTCSI. 

CTpOUTeAbHbte cpyHTbt - 9TO cneuaansao HJIH nonYTHO ,lI,06bITble 
csmynae noponsr (necox, rpaeaa, ransxa). xoropue 6ea ,lI,onOJIHHTeJIb
HOH nepepaoorxa npHMeHSlIDTCSI ,lI,JISI CTpOHTeJIbCTBa ,lI,aM6, nJIOTHH, 
aacsmea xceneaaax H urocceaaux nopor, HaMblBa nJISI.lKeH, nOKpblTHSI 
nopor. 

K cTpOUTeAbHbtM suirepuasau OTHOCSIT Ha,ll,eJIHSI, nOJIYlJeHHble B 
nponecce npenaapareasaoa nepepaoorxa 06JIOMOlJHblX (6eTOH, pacr
BOp), Kap60HaTHblX (lI,eMeHT, H3BeCTb) H .rr:pyrHx ropHblX nopo,ll,. Ha 
CTpOHTeJIbHblX MaTepHaJIOB B03BO,ll,SlTCSI a,ll,aH~SI, nJIOTHHbl,. BOJIHOpeabl 
H ,lI,pyrHe coopY)KeHHSI. ' 

llPOMblUlAeHH.bte U X03flUCTBeH.H.o-6blTOBble OTXOObl COCTOSIT Ha ao
JIhl (npO,ll,yKTa C)KHraHHSI yrJISI), lllJIaKOB (OTXO,ll,bl MeTaJIJIypmlJeCKO
ro npOHaBO,ll,CTBa), MeTaJ1JIHqeOKHX' IH .u.peBeCHblX onHJIOK H CTpy}f{eK, 
OTXO,ll,OB o60raTHTeJIbHblX <l>a6pHK, 6pOCOBblX H MyCOpHblX SlM, CBa
JIOK, KJIaJl6Hlll, MOrHJIbHHKOB, KypraHOB. MOlll,HOCTb npOMblWJIeHHblX H 
xoaSlHCTBeHHo-6blTOBblX OTXO,ll,OB OT 3 .u.o 12 M. Ha TeppHTopHH CTapo
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ro ropona B TaIlIKeHTe, aanpasrep, nOIlTH nOBCeMeCTHO MOllI,HOCTb 
KyJlbTypHoro CJlOH 2-3,5' M. 

OTAO'ICeHUJl uctcuccreennux 808oe.M.08. Coanaaaue lIeJIOBeKOM BO
noxpaaanauia, npynu H npyrae 'B9.u.oeMbI no reoaorasecxoa .u.eHTeJlb
HOCTH nOIlTI1 He OTJlUlIalOTCH en npaponaax osep. 3.u.eCb Ta'K)Ke npo
HCXO.u.HT paspyureaae 6eperoB H na nae HaKanJlHBalOTCH 06J10MOIlHbIe, 
XHMHlIeCKHe oM opraaasecxae ocanxa. 

rna B a' XXX 

OXPAHA I-!EAP II! OKPY>KAlOl1lEIII CPEAbl 

Ha npOTH)KeHHH MHorHX BeKOB B npapone YCTaHaBJlHBaJlOCb reo
XHMHlIeCKoe H 6HOXHMHlIeCKoe paBHOBeCHe, coaaasuree npezrrocuaxa 
.u.JlH pa3BHTHH OpraHHqeCKOrO MHpa. C pa3BHTHeM qeJIOBeqeCKOrO 06
llI,eCTBa H YCHJleHHeM TexHoreHHoH AeHTeJlbHOCTH lIeJlOBeKa 3TO paBHo
BeCHe CTaJlO nOCTeneHHO H~pyI1IaTbcH. Buaxane TeXHoreHHaH nearens
HOCTb 'leJlOBeKa, KaK orueua.n B. 11. Bepaaztcxaa, 6b1J1a cpaBimMoH 

';~ 

C npaponnsma npOIJ,eCCaMH, HO 3aTeM BO MHorOM npeB301I1J1a' HX. 3TO :~, 
';i\1

npHBeJlOK pxny aexcenarensnux nOCJle.u.cTBHH: HCTOllI,eHHIO. aenp, HC
qe3HOBeHH1O aexoropux BH.u.OB )KHBOTHblX H pacreaaa H np. 4T06b1 
BOCCTaHOBHTb IHapYllIeHHoe B npapone 6HOXHMHQeCKOe paaaosecae, 
He06xo.u.HMO peunrrs aonpoc 06 oxpaae aenp H o~py)i{alOllI,eH cpenu, 
Ilonxon K peuremno 3TOH np06J1eMbI y yseaax pasaux CTpaH MHp3. 
OKa3aJlCH pa3J1HIIHblM. Hexoropsre 6yp:H<ya3Hble YlleHbleclIHTalOT, ilTo 
.u.JlH yMeHbllIeHHH BJlHHHHH lIeJlOBeK3 aa oxpyxaiouryio cpeny aeooxo
)lHMO coxpatueaae HaCeJleHHSl sexaoro mapa H 'C.u.ep)KHBaHHe HayIlHO' 
TeXHH'leCKOrO nporpecca. DOJlblI1HHCTBO yxeasrx H B nepBYIO osepens 
yueaue Cosercsoro C0103a npH.u.ep)KHBaIOTCH 'HHOH TOIlKH 3peHHSI. 
COBeTCKaH HayKa BblCTynaeT 3a pa~HOHaJlbHOe HCnOJlb30BaHHe npH
PO.u.HblX pecypcos H 6e30Txo.u.Hoe 'ItPOH3BO.u.CTBO,cBo.u.HllI,ee .u.o MHHH
MyMa OTpUIJ,aTeJlbHOe BJlHH~He npOMblllIJleHHOCTiHHa oKpY)KalOllI,YIO 
cpezty. COBeTCKHH (:0103, acno.nsaya npeaxymecrea COIJ,HaJlHCTH'leCKO
ro CTpOH, rocy.u.apCTBeHHoH c06CTBeHHOCTH aa npaponaue '60raTCTBa, 
nnanoxepao H IJ,eJleHanpaBJJeHHO opranaayer 3KcnJlyaTaIJ"HIO H oxpauy 
npaponaux 60raTCl'B B anrepecax scex COBeTCKHX JlIO.u.eR. 

BCOBeTCKOM Cd103e nonpocax oxpaau aenp OKpY)KalOllI,eH cpensr 
ynenaerca 60Jlb1I10e BHHMaHHe. UeHTpaJlbHblM KOMHTeTOM KnCC, 
COBeTCKHM npaBHTeJlbCTBOM, Ilpeaanayaox Bepxosuoro Cosera 
CCCP H npe3HAHyMaMH C0103HbIX pecnyriaax npaasr pHA nOCTaHOB
JleHHH H 3aKOHOB, Harrp,aBJleHHblX aa panaoaansaoe HCnOJlb30BaHHe 
npH'Po.u.HblX 60raTCTB, aenp ,3eMJlH, oxpaay OT 3arps,I3HeHHH BO.u.HOH H 
B03.u.YIlIHOH cpeztu, coxpaaaocrs )KHBOTHOro H paCTHTeJlbHOrO MHpa.· 
KOHTpOJlb 'aa HCnOJlHeHHeM 3THX pelI1eHHH B03J10)KeH aa MHHHCTep
CTBa, nenrpaasnsre, 06J1aCTHbIe H MeCTHble HCnOJlHHTeJIbHbIe opraau 
COBeTCKOH BJlaCTH. OTBeTCTBeHHOCTb sa H'CnOJlHeHHe 3aKOHOB HnOCTa
HOBJleHHH aecyr COOTBeTcTBylOllI,He nJlaHHpYIOllI,He opraHH3aUHH, rop
aonooaaaiomae H nepepa6atblB8.IOllI,He npennpaaras. C uensio lI1HPO

xoro npaaneseaaa HaCeJleHHSI K sonpocaa oxpaau -oxpyacaroutea cpe
.u.bI nOBceMeCTHO coaaaau 06llI,eCTBa no oxpaae npaponu. 

B UpHHSlTOH B 1977 r. 'HOBOH KOHCTHTYlIJ,HH CCCPB crarse 18 3a
nacaao: «B aarepecax aacrosuiero H. 6y.u.YIllHX nOKOJleHHH B CCCP 
npHHHMalOTcSI aeocxonaxue MepbI .u.JlH oxpaasr H naysao 060cHoBaH
aoro, 'paIJ,HOHaJlbHOrO HCnOJlb30BaHHSI 3eJ,fJlH oM ee aenp, BO.u.HblX pecyp
COB, paCTHTeJlbHOrO H )KHBOTHOro xapa, .u.JlSI CQ)~paHeHHH B 'lHCTOTe 
B03)1.yxa H BO)l.bI, 06eCne'leHHH BocnpOH3Bo.u.CTBa npaponaax 60raTCTB 
H YJlYllllIeHHH OKpY)KalOllI,eH cpenso 1. 

PHC. 126. CXeMaTH'IeCKIiH paapes uiaxraoro nons C Bblpa60TaHHblMH npccrpaacraou 
(a)	 H neJIHKaMH (6). B neJIHKaX, nonaepzcaaaiourax sepxaae nJIaCTIi, OCTaeTCli 

MH{)rO nOJIe3HliX acxonaeaux (no P. Ilapcouy) 

Oxpaaa aenp. Heaanaaasre paaee reansr pa3B'HTHH npOH3BO.u.cTBa 
aenyr K 6b1CTpOMy HCTOmeHHlO paasenaaaux 3auaCOB MHHepaJlbHOrO 
cupsa. Coxpameaae paaaenaaaux 3anaCOB Bbl3BaHO He TOJlbKO pacry
IllHMH TeMnaMIH pa3BHTHH npOH3Bo.u.CTBa, HO H HenOJlHbIM, a aaorna H 
He6pe)KHblM H3BJlelleHHeM csrpsa H3 aenp, He.u.OCTaTOIlHO paspaooraa
HOH TeXHOJlOrHeH H3BJlelleHHH MeTaJlJlOB H3 py)l. .. 4aCTb 'npOMblIlIJleHHO
ueHHbIX MeTaJlJlOB nonanaer B pyztaue OTBaJlbI HJlH OTXO.u.bl'/06oraTH
TeJlbHblX <pa6pH,K. Ilpn paspaoorxe MeCTOpO)K.u.eHHH He<pTH. aepenxo 
60Jlee nOJlOBHHbI ee OCTaeTCSI B 3eMJle. He nysure 06CTOHT ne.no H C 
nonyraux UPHP0'.lJ.HblM ra30M. Ha npOTH)KeHHH xaorax )l.eCHTHJleTHH 
(H3 coc)6pa)KeHHii TeXHHKH 6e30nacHocTH) nonyraua raa C}KHraJlCSI 
B q>aKeJlax. KaK OTMellaeT 3. A. HOBHKOB, TOJlM<O O)l.HH TaKOR qlaKeJl 
MO)KeT npnaecra 3KOHOMHlIeCKHe y6b1TKH no 10 MJlH. py6. B ron, B pe

1 I(OHCTHTYIlHlI (OCHOBHOii: 3aKOH) COlO3a COBeTCKHx COnHaJIHCTH'IeCKHX Pee
nyMHK. M., 1977, c. 11. 

,....-...' ....._.'T... 

328 
329 



3YJIbTaTe aecosepmeaaux CHCTeM oTpa60TKH PY,lI. H yrJISI B uraxrax 

OCTalOTCSI IIOrpe6eHHhlMHMHJIJIHap,lI.hI TOHH yrJIH, :>KeJIe3HOA py,lI.bI II 
zrpyrax nOJIe3HhlX HCKOlIaeMblX (pHC. 126). B 'ueJISIX ,lI.aJIbHeHillero 

yCHJIeHHSI oxpaaa nenp, YJIyqIlleHHSI HCllOJIb30BaHHSI rnOJIe3HblX UCKO

naeasix B 'HIOJIe 1975 r. Bepxoauua COBeT CCCP npHHSIJI3aKOH 

«OCHOBhI 3a'KOHO,lI.aTeJIbCTBa COlO3a CCP H COlO3HhlX peclIy6JIHK 0 

aenpax». 3aKOH npeaycxarpaaaer KOMIIJIeKCHOe 'H3BJIeqeHHe, H HCOOJIb

30BaHHe IIOJIe3HhlX HCKOIIaeMblX, npaaeaeaae 3<p<peKTHBHbIX MeTO,lI.OB 

HX pa3pa60TKH, He,lI.OIIYIUeHHe CBepXHopMaTHBHhlX noreps H np, KOH

.~.-::~:~::::::-:.,~~~:~~::.;:•.::.}-;,.~:;. 
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PIIC.. 127. nOBbiIDeHHe He4JTeoT,naIIH naacra. I'as H nona naraeraiorca. B HelPTlIHOA 
rrnacr oR OTTeCHlilOT He4JTb K CKBa2KHHe 

TpOJIb 3aBbInOJIHeHHeM npa'B'HTeJIbCTBeHHliI:x nOCTaHOBJIeHHH B03JIOJKeH 

aa MHHHcTepCTBO reOJIOrHM COCP Hero opraHH3aUHH. O,lI.HHM H3 KOH

TpOJIHpylOIUHX opraaoa SIBJISIeTCSI KOMHCCHSI ItO aanacax (rK3) npH 
COBeTe MHHHCTpOB CCCP. B ee saaana BXO,lI.HT yCTaHOBJIeHHe KOH

,lI.HUHH (MHHHMaJIbHO rrpenensastx CO,lI.ep:>KaHHH BpY,lI.aX npousnu

JIeHHO uemnsx MeTaJIJIOB H CQIIYTCTBylOIll.HX 3JIeMeHTOB), otiecne-reaae 
IIOJIHOH KOMnJIe~CHOH oTpa60TKH MeCTOpO:>K,lI.eHHH nOJIe3HbIX HCKOlIae

MhlX, onpenerreaae HopMaTHBOB (Ko3$<pH,UHeHTOB) H3BJIeQeHHSI H3 

He<l>TSIHbIX ilIJIaCTOB He<l>TH H rasa KOH,lI.eHCaTa. 
C U~JIblO HaH60JIee IIOJIHOrO H3BJIeqeHHSI He<l>TH H npHpO,lI.HOrO ra

30B Heqne,lI.06h1Barom,eH npOMhlIllJIeHHOCTH paapaooraau H IllHpOKO 

IIpHMeHSIIOTCSI aoaae MeTO,lI.bl aerpreornasn TIJIaCTOB. B BaIllKHpHH, 

aanpaxep, B nponecce pa3pa60TI<:H MeCTOpO:>K,lI.eHHH HCIIOJIb3yel'CSI 3a

,xaxxa B He<l>TSIHOH nJIaCT IIIpHpOJJ:Horo rasa ('pHC. 127), aa CaXaJIHHe 

oIip060BaH MeTO,lI. HarHeTaHHSI B He<l>TSIHhle iIIJIaCThI neperperoro nap a, 

IIOBblCHBIllHH aeqrreornauy ,lI.0 62%. 
B qHCJIO aanas He<l>TSIHoH H rt;l.30BOH npOMhlIllJIeHHOCTH BOmJIR 

KOMIIJIeKCHOe H3BJIeqeHHe H HCnOJIb30BaHHe nerpraaoro H npHpO,lI.HOrO 

r-aaa, nonyrnoe H3BJIeqeHHe KOH,lI.eHCaTa, cepsr, reJIHSI H npyrax COlIyT

>: 

CTBYIOIUHXKOMIIOHeHTOB. O,lI.HOH H3 aascaeaurax sanan 3KCIIJIyaTaUHH 
MeCTOpO}l{,lI.eHHil: rsepnux IIOJIe3HbIX HCKOlIaeMbIX ,SIBJISIeTCSI nOJIHOTa 

oTpa60TKH 3aJIe:>Keii H KOMIIJIeKCHOCTb H3BJIeqeHHH H3 PYA IIOne3HbIx 
KOM'IIOHeHTOB. O,lI.HOBpeMeHHO nepen reOJIOraMH' nOCTaBJIeHa aanaxa 

HaH60JIee ilIOJIHOrO H3yqeHHSI KaK pya, 'TliIK 'H BMeIllalOIUHx IIOpO,lI.. On
HOH H3 HaH,60JIee 3<l><l>eKTHBHbIX, HO He scerna B03MO}l{HbIXK IIpHMe

HeHHIO CHCTeM pa3pa60TKH SIBJISIeTCH H3BJIeqeHHe nOJIe3HOrO HCKOlIae

xoro OTKpbITblM CIIoc060M, T. e. xapsepaaa. 3TOT CIIoc06 naer a03

MO:>KHOCTb He TOJIbKO IIOJIHee H3BJIeKaTb pynnyio Macey, HO H II03BO

JISIeT IllHpOKO HCIIOJIb30BaTb ,lI.JISI CTpOHTeJIbHhlX ueJIeft: nemesue 
BCKpbIIllHbIe nopona. TaK, aa KMA scxpsnunue lIOP0,lI.hI xapsepos HC

IIOJIb3ylOTCH ,lI.JIH IIPOH3BO,lI.CTBa uexeara, CTeHOBbIX MaTepHaJIOB H np. 

KOMIIJIeKCHOe H3BJIeqeHHe MHHepaJIbHOrO cupss B03MO:>KHO JIHillb 

aa OCHOBe IIOJIHOrO H3YQeHHH nOJIe3HOrO acxonaeaoro H COBepmeHHOH: 

TeXHOJIOrHH ero nepepatiorxa. BJIarO,lI.apH raxoxy IIO,lI.XO,lI.y aa YCTb

KaMeHoropCKOM CBHHUOBO-UHHKOBOM KOM6HHaTe ,lI.06HJIHCb H3BJIeqe

HHS]: H3 IIOJIHMeTaJIJIHtIeCKHX PY,lI. OKOJIO ,lI.BYX ,lI.eCHTKOB nOJIe3HhlX KOM

IIOHeHTOB. 3TO CHH3HJIO ce6eCTOHMOCTb IIpO,lI.yKUHH H C3'KOHOMHJIO cpea

craa, aeotixonaasre ,lI.JIH c03,lI.aHHSI HOBbIX cupseaax ,6a3. 3KOHOMHSI 

,lI.OCTHraeTcH H npa ,lI.OIIOJIHHTeJIbHOM H3BJIeqeHHH H3 OTXO,lI.OB npOH3

BO,lI.CTBa cepa, :>KeJIe3B, CHJlHKaTHbIX coenaaenaa. 

Ha KOYHpa,lI.CKOM Me,lI.HOM PYJl.HHKe 6bIJIH nepeparioraau crapue 
OTBaJIbl. BblIUeJIaqHBaHHeM 6h1JIH H3~JIeqeHhI ,lI.OIIOJIHHTeJIbHO ThlCn:qU 

TOHH MeJl.H. . 

B KOMileTeHUHIO oxpaasr He,lI.p BXO,lI.HT IIpe,lI.OTBpaIUelIHe sacrpoa

KH paHO'HOB pasaenaaaax MeCTOpO:>K,lI.eHHH. 113BecTHo He'MaJIO IIpH

MepoB, xoraa B npenenax KOHTypa paaaenaaaux aanexcea npOBO,lI.H

JIOCTb CTpOHTeJIbCTBO IIpOMbIIllJIeHHhlX IIpe,nnpHHTHH H uenux xace

JIeHHblX IIyHKTOB. 3TO HCKJIlOqaeT H3 IIpOMbIIllJIeHHbIX 3alIaCOB HHOr,lI.a . 

3HaQHTeJIbHYlO QaCTb MeCTOpO:>K,lI.eHHH. 

Oxpaae noaneacar H IIaMHTHHKH IIpHpO,lI.bI: MHHepaJIOmqeCKHe H 

IIaJleOHTOJIOrHqeCKHe 3anOBe,lI.HHKH, xapcroaue H 30JIOBbIe nemepst, 

,lI.OCTOlIpHMeQaTeJIbHiie CKaJIhI, ropmre sepuraau, 113BecTHbI CJIyqaH, 

xorna aenponyxaaaa H IIO,lI.XO,lI. K H3h1CKaHHIO CTpOHTeJlbHOrO cupsa 
npHBO,lI.HJI K nopxe naMHTHHKOB npaponu, TaK, aa CeBepHOM Kasxa
se B paiioae KypOpTHOH 30Hbl .xapsepaxa 6bIJIH 06ea06pa:>KeHbI ropu
JIaKKOJIHTbI KHH:>KaJI H 3MeHKci. I1CIIOpqeH xapsepoa H O,lI.HH H3 CKJIO

HOB 3anOBe,lI.HbIX )l(fIrYJIeBCKHX rop aa BOJIre. 

3eMolIenoolIb30BaHHe H peKyolIbTHBaUHH 3eMeolIb. Ilosaa - 6ecueHHbIH 

nap IIPHPO,lI.bI. Oaa naer :>KH3Hb pacTeHHHM, KOpMHT JIIO,lI.eH H ':>KHBOT

HhlX. K CO:>KaJIeHHIO, He BCH cyura 06JIa,lI.aeT cnoc06HoCTbIO naaars 

yposcaa. 113 147,9 MJIH. - KM2 otipatiaruaaerca scero JIHillb 

14,57 MJlH. KM 2, HJIH 1457 ra, T. e. 10,8% IIOBepXHocTH CYIllH; 

29,87 MJIH. KM 2 3aHHTO JIyraMH. Ilo ,lI.aHHhlM A. E. Measnyxoaa, aa
H60JIbIllHMH IIJIOIUa,nHMH IIaXOTHbIX 3eMeJIb paCIIOJIaralOT CCCP 

(223 MJIH. ra) H CIlIA (271 MJIH. ra). B COBeTcKoM COlO3e 3eMJIH aa

XO,lI.SITCH B rocynapcrseanoa nOJIb30BaHHH. I;Ie ace nama naxoraue 
3eMJIH paCIIOJIO)KeHbI B 6JIarOlIpHSITHbIX .KJIHMaTHqeCKHX yCJIOBHHX. 

OKOJIO 70.% HX paCIIOJIO:>KeHO B 30Hax C XOJIO,lI.HbIM KJIHMaTOM. 

-,
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I'ocynapcraenaaf aeMeJIbHbIH epOH,lI, CCCP BKJIIOtIaeT aeMJIH KOJI
XOaOB H COBXOaOB, aeMJIH, npe,lI,OCTaBJ!eHHbJe B nOJIbaOBaHHe roponos, 
npOMbIIIIJIeHHbIX OObeKTOB, KypOpTOB H np., H aeMJIH rOCY,lI,apCTB~HHO
ro aanac~ (peaeps ,lI,JISI nepsoa H BTOPOH rpynn). 3eMJIH, aa KOTOpbIX 
npOBO,lI,HTCSI passenxa H paapatiorxa nOJIeaHbIX HCKOlIaeMbIX, HaXO
.n:SlTCSI BO BpeMeHHOM 'nOJIb30BaHHH reOJIOrHtIeCKHX H rOpHO,lI,OOblBaIO
mHX OpraHHaaUHH. 

OCHOBHble MeponpHSlTHSI no oxpane aeMeJIb CBO,l(SlTCSlK CJIe,lI,YIOIIJ.e
MY: aauiara 3eMeJIb OT BO,lI,HOH H BeTpOBOH sposaa, npenynpeacnenae 
H npe,lI,OTBpaIIJ.eHHeOnOJI~HeH If CeJIeBbiX nOTOKOB, paUHOHaJIbHOe HC
nOJIb30BaHHe MaJIOnpO,lI,yKTHBHblX H :OpOCOBbiX aeMeJIb B CeJIbCKOXO
aSlHCTBeHHOM npoH3BOACTBe, peKyJIbTHBa'UHSI 3eMeJIb. Bopstia C 3PO~ 
aHeH, ocyurenae aaOOJIOtIeHHblX nOtIB, sacsmxa OBparOB, paCtIHCTKa, 
K3MeHHCTblX' rpyaros BOaBpaIIJ.aIOT 6pOCOBble, aeMJIH B xoaHHCTBeHHoe 
HCnOJIb30BaHHe. 3HatIHTeJIbHble pa60TbI no OCBoeHHIO aaOOJIOtIeHHbIX 
3eMeJIb OCYIIJ.eCTBJISlIOTCSI B BeJIOpyccHH, IlpHOaJITHKe. IlOHCTHHe TH
TaHHtIeCKaSl panora no 'OCBoeHHIO KaMeHHCTblX /IlOtlB npOBO,lI,HTCSI 'B 
ApMeHHH. OCBOOO:>K,lI,eHHble OT KaMHeH aeMJIH ,lI,aIOT BbICOKHe ypozcaa 
3epHOBbiX KyJIbTyp H sanorpana. 

B COOTBeTCTBHH C «OCHOBaMH aeMeJIbPIOrO aaKOHO,lI,aTeJIbCTBa COIO
aa CCP H COI03HblX pecnY:OJIHK» TIpe,lI,npHSlTHSI, opraaaaattaa H ytIpeLl<
.i!.eHHH, npOH3BO,lI,SlIIJ.He pa60TbI aa nJIO,lI,0p0,lI,HblX aeMJISlX (crpoarens-. 
CTBO HaCeJIeHHblX nyHKToB, npOMblIIIJIeHHblX npezmpaaraa, coopysce
HHH, uraxr, xapsepos, BO,lI,OxpaHHJIHIIJ. H T. n.), OOSlaaHbI peKyAbTuBU

poears, T. e. CHHMaTb H ,CKJIa.n:HpOBaTh, nJIo.n:op0,lI,HblH CJIOH aeMJIH C 
nOCJIe,lI,YIOIIJ.HM ero HCnOJIh30BaHHeM, aa nJIoIIJ.a,lI,H MaJIo.npO,lI,yKTHBHblX 
yro,lI,Hit 

Oxpaaa BOAHblX pecypcoa, E.uUHhliI 'roCY,lI,apC11BeHHblH aO,lI,HbIH 
$OH,lI, HailleH CTpaHbI aKJIIOtIaeT pexa, osepa, nanaexasre aO,lI,bI, JIe,lI,HH
KH, BHyTpeHHHe MOpSl, acxyccraeauue BoJJ.oeMbi (aonoxpaaannura, .',J; 

.npynsr, KaHaJIbI). C cearsopn 1971 r. B naurea crpaae ,lI,eHcTBYIOl 
«OCHOSbI' BO,lI,HOroaaKOHO,lI,aTeJIhCTBa COIOaa CCP H COIOaHblx pee
nyOJIHK», a KOTOpblX npeaycxarpaaaercs ooph6a'c sarpaaaeaaex 
BO,lI,OeMOB, oxpana RX opraaauecxoro Mlfpa, BOaMO:>KHOCTb nepepacnpe ~: 

.n:eJIeHHSI CTOKa. 
B CCCP HaCtIHTblBae11CSlOKOJIO 3 MJIH. pex H pyusea, BeJIHtIHHa 

CTOKa KOTOpbIX COCTaBJISleT 4714 KM3 B ron. Kpynaue sonaue apre
pHH HrpaIOT OOJIbIllYIO p,OJIh !3 cynoxoncrae CTpaHbI, no HHM oCyIIJ.eCT
BJlSleTCSI nepeaosxa paanasuax rpysoa, OHH ytIaCTByIOT B opotnenaa 
3eMeJIh. MHorHe pexa nHTaIOT rroaaexmae BO,lI,bI. IlOtITH Bee pexa HC
nOJIb3YIOTCSI B KatIeCTBe MeCT ornsrxa. CJIe.uOBaTeJIbHO, anaxeaae pex 
B :>KH3HIi'tIeJIOBeKa orpOMHO, n03TOMY HX oxpaaa HMeeT nepaocrenen
Hoe aaaseaae. lPyHKUHH KOHTpOJISI aa tIHCTOTOH pex BOaJIO:>KeHbI aa 
MHHHCTepCTBO ,MeJIHOpaUHH H BO,lI,HOrO XOaSlHCTBa CCCP H' MHHH
CTepCTBO a,lI,paBOOXpaHeHHSI CCCP H np, B aacroanree 8peMSI B CH
CTeMe 3,lI,paBOOXpaHeHHSI COa,lI,aHO 4260 caHHTapHO-3nH,lI,eMHOJIOrHtIe
qeCKHX cTaHUHH. Opraau psrficoxpaau MHHHcTepcTBa pbIoHoro xoaaa
CTBa CCCP KoiHpOJIHpyIOT canarapnoe COCTOSlHHe BO,lI,oeMOB, HMeI6
IUHX pbIooXOaSlHCTBeHHOe 3HatIeHHe. B oxpane BO,lI,OeMOB npHHHMaeT 

yxacrue H Bcepoccaacxoe 06IIJ.ecTBo oxpaau npHP0,lI,bI, HaCtIHTbIBaIO
IIJ.ee B csoaxpanax OKOJIO 19 MJIH. tIeJIOBeK. Boxpyr BO,lI,HblX aprepaa 
yCTaHaBJIHBaeTCSI oxpaanas soaa, ocofioe BHHMaHHe oepauiaerca aa 
cTpOHTeJIbCTBO OtIKC'rHblX coopysseaaa. BbicoKaSl CTOHMOCTh OtIHCTHbiX 
coopy:>KeHm'i cnocoocrsoaana nepexony B pane crpan MHpa (CCCP, 
CIlIA, AHrJIHSI, lPpaHillHSI, 51noHHSI) na 6eaBO,lI,HYIO TeXHOJIOrHIO IfIpOHa
BO,lI,CTBa. TaK, cyxoe epopMoBaHHe 1 T oyMarH coeperaer .250 T BOA~. 

OCHOBHbIM HCTOtIHHKOM Bo.n:ocHaO:>KeHHSI ropO,lI,OB H npyt-ax aace
JIeHHblX nyHKToB SlBJISlIOTCSI nonsexaue BO,lI,bI, aanacu KOTOpbIX B na
weil cTpaHe COCTaBJISlIOT OKOJIO 1020 KM3: . . ' 

COBpeMeHHaSl rHrHeHHtIeCKaSl aayxa npezrsaanaer K HOTOtIHHK~M 
narseaoro BO,lI,OCHaO:>KeHHSI OOJIblmHe TpeooBaHHSI. HatIHHaSl C 1937 r. 
.B HailleH crpaae neacrsyer CTaH,lI,a'pT aa BO,lI,y, KOTOpblM npenycxar
pHBaeTcSI MHHflMaJIbHQe conepacaaae npenaux: MHHepaJIhHblX npaxe
ceil, npe.n:cTaBJISlIOIIJ.HX yrposy .n:JISI snopossa tIeJIOBeKa. He .n:onycKaeT
CSI conepzcanae B sone MbImbSlKa cnume 0,05 MrjJI, csaana OOJIhWe 
0,1 Mr/JI, nOB~IlleHHoe conepscaaae 6epHJIJIHSI, MOJIH6.n:eHa, CeJIeHa, 
CTpOHUHSI, cepeopa, ypaaa. BOaMO:>KHOCTh aarpssaeaaa no.n:aeMHbIX 

'BO){ B03HHKaeT B xecrax HX BCKpbITHSI ropmsxa aupaoorxaua HJIH 
OypOBblMH CKBa:>KHHaMH. Il03TOMy npa oypeHHH CKBa:>KtlH na Heep.Th, 
npHpo.n:HbIH ras, KaJIHHHbIe COJIH, BO.n:OHOCHblH ropasoar HaOJIHpyeTcSI 
OT C~Ba:>KHHbI ooca.n:HbIMH rpytiaxa, 

B CBSlaH C COKpaIIJ.eHHeM sanacoa nozaexaux BO.n: B KatIeCTBe He
T01JHHKOB BO)I,OCHaO:>KeHHSI see tIaIIJ.e HCnOJIbaYIOTCSI 01JHIIJ.eHHble pes
nue BO.n:bI. CJIa'OOOtIHIIJ.eHHble BO.n:bI 'MOryT ObiTh npH1JHHoii: BC'nblIIIKH 
3'Im.n:eMHH. B 1892, r. B I'epxauaa ynorpeoaeane .n:JISI fiHThSl cJIaOOOtIH 
IIJ.eHHbIX pesnsrx BP.n: :rIpHBeJIO K acnsmrxe snaneaaa XOJIepbI, OT KOTO
POH nOrHOJIO 8605 tIeJIOBeK, B 1908 r. acnsnnxa xoaepu B Ilerep
6ypre yHeCJIa 4000 tIeJIOBeK. YnoTpeOJIeHHe HeKatIeCTBeHHbIX nHTheBbIX 
BO.n: aeonaoxparao BblabiBaJIO B pasnux crpaaax aa60JIeBaHHSI .n:HaeHTH
pIfeH If OPIOIIIHbIM TH,epOM. B COBeTcKoM COIOae 6JIaro.n:apSlca~HTapHo
osnoposareasaua H npoTHBo3nH.n:eMHtIeCKHM MeponpHHTHSlM :>KeJIy
.n:OtIHbIe 3aOOJIeBaHHSI TI'pH ynoTpeOJIeHHH nHTbeBblx, BO.n: nOtITH HCKJIIO
tIeHbI. 

Pacxozr aonu B aaponaox xossacrse crpaau pacTeT. ·CeHtIaC OH, 
COCTaBJISleT 220 KM3 BO.n:bI B ron HJIH 35 MJIH. M3/CyT, tIepe3 20 JIeT' 
paexon .n:OCTHrHeT 130 MJIH. M3/CyT. B BO.n:HOM 'OaJIaHCe c11paHhI2850 
osep H Bo.n:oxpaHHJIHIIJ., aaKJIIOtIaIOIIJ.HX OKOJIO 280 KM3 BO.n:bI. Oaepa, 
BO)i.OXpaHHJIHIIJ.a, npynsr OO,J1a.n:aIOT KOJIOCCaJIhHblMH aanacaxa npecaoa 
BO,lI,bI. OHH HCnOJIbaYIOTcSI .n:JISi paaaezeaas pbIObI, nOJIHBHOrO aeMJIe
.n:eJIHSI, B xasecrae tiea ornsrxa, a HaHOOJIee xpynaue aa HHX- B sa
secrae HCTOtIHHKOB' Bo.n:ocHaO:>KeHHSI. )KeMtIy:>KHHOH crpaau SlBJISleTCSI 
osepo BaHKaJI, osepo c tIHCTOH H XOJIO,lI,HOH BO.n:OH H OOJIhIIIHMH PbIO
HhIMH sanacaxa. B 1971 r. UK KIlCC H COBeTOM MHHHCTPOB CCCP 
npHHSlTO nOCTaHOBJIeHHe «0 .n:onOJIHHT~JIbHbIX Mepax no otiecnexeaaro 
paUHOHaJIhHO,r0 HCnOJIhaOBaHHSI H coxpaaemno npHpO,lJ:HbIX 60raTCTB 
6acceHHa osepa BaHKaJI». IlOCTaHOBJIeHHeM sanpetueao CTpOHTeJIbCT
'BO aa pexax, Bna.n:aIOIIJ.HX B osepo, npOMblIIIJIeHHbIX npe,lI,npHSlTHH 
6ea OtIHCTHbiX cOOp¥:>KeHHH. Boxpyr osepa npenycxorpeno COa,lI,aHHe 
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CaHHTapHbIX 30H, aanpeuteaa aupyoxa neca. Bnanatouiae B BaHKaJI 
pexa OqHm.eHbI· OT 38TOHYBlIIeH .rr.peBecHHbI.· B 6acceHHe osepa C03.D.aHbI 
3anOBe.rr.HHKH H 3aKa3HHKH. .IT.JISI BOCCTaHOBJIeHHSI 3anaCOB ueHHbIX 
nopon pbI6bI (OMyJISI, ocerpa) nocrpoenu psroopaseonaae 38BO.rr.bI. 
Meponpaarax no oxpaae osepa BaHKaJI B aacroautee BpeMSI pacnpo
CTpaHSIIOTCSI aa npyrae osepa H sonoxpananmna. 

KOJIOCCaJIbHOe aaasenae B 2KH3HH 3eMJIH HMeeT MHpOBOit: OKeaH. 
OH H'BJISleTCSI «KyxHeH noronu», rJIaBHbIM tICTOqHHKOM KHCJIOpo.rr.a ar
Moc<j>epbI H see 60JIblIIe npHHHMaeT ysacrne B cHa62KeHHH HaCeJIeHHH 
aeuaoro mapa nponyxraxa nHTaHHSI. MHpOBOH OKeaH - 3TO 06JIaCTb 
aKTHBHoro cynoxoncrsa, puoaoro npOMbICJIa, aaysaax KCCJIe.nOBaHHH. 
B OTKpbITOM Mope nOCTOSlHHO aaxonsrcs OKOJIO 50 000 eynon, ocyme
CTBJI~IOm.HX nepeB03KH pa3JIHqHbIX rpysos, senymax HaYQHbIe HCCJIe
.nOBaHHSI. .IT.aHraTeJIH cyztos OCTaBJISIIOT He<j>TSlHbIenSiTHa. Kpoxe roro, 
HeCMoTpSl aa npanaxaexue xepu npe.nocTOp02KHOCTH, MHoro eynon 
rHQHeT, or-rero sarpsaaeaae oxeaaa He<j>TblO pe3JKOB03p8cTaeT~ Ilpn
qHHaMH rw6eJIH 6bIBalOT CTOJIKHOBeHHSI C pH<j>aMH, nocanxa rra MeJIb, 
noscapu H B3pbIBbI. TOJIbKO B 1954 r. y 6eperoB 51noHHH OT TaH<j>yHa 
noradno 876 eynon. YBeJIHqHBlIIeeCSI qHCJIO aaapan He<j>TeHaJI'HBHbIX 
raaxepos npHBeJIO K TOMy, qTO aarpssaeaae BO.rr. Maposoro oxeana 
npHHSlJIO yrposcaromae paaxepsr. Ocotieuno sarpaaaeao Cpennsexaoe 
Mope, xyaa exceronao nocrynaer OKOJIO I MJIP.rr.. T 'Mycopa H .npyrHx 
npOMbIlIIJIeHbIX OTXO.rr.OB, .no 300 TbIC. T He<j>TH OT cynoxoncrsa. 3am.H
ra oxeaaa OT 3arpSl3HeHHSI CTaHOBHTCSI np06JIeMOHHOMep O.nHH. Bon
pocajm oxpaasr Mapoaoro oxeaaa OT 3arpSl3'HeHHSI 3aHHM8lOTCSI 
MCOn (,Me2K.rr.YHapo.rr.HbIHCOI03 oxpaau npaponu) H ornensnue ro
cynapcraa, K rpanauax KOTOpbIX npaauxaer OKeaHHqeCKHH ure.nsrp, 
Me2K)l.y crpaaaxa 3aKJIIOqalOTCSI COrJIa.meHHSI no oxpane pbI6HbIX 33,' 
naCOB, 6HOJIOrHqeCKHX pecypcoa, no sanpery copcca B Mop'CKHe BO.llbI 

. npOMbIlIIJIeHHbIX' OTXO.rr.OB. TaKHe corJIalIIeHHSI \3aKJIlOqeHbl Me2K.ny 
CCCP, 51'noHHeH, Kaaanoa, CWA,' WBeUHeH, .IT.aHHeH . H npyraxa 
CTpaHaMH. 

B CCCP oxpaae BO.n BHyTpeHHHX H OKpaHHHbIX MopeH y.rr.eJISleTCSI 
3HaqHTeJIbHOe BHHMaHHe. B <j>eBpaJIe 1976 r. npaaaro nOCTaHOBJIeHHe 
UK KITCC H COBeTa MHHHCTpOB CCCP «0 xepax no npenorspame
HHIO 3arpSl3HeHHSI 6a'cceHHOB 4epHoro if A30BCKoro Mopeii». rJIaBHOe 
BHHMaHHe B rrOCTaHOBJIeHHH otipameno aa aanpemeaae c6poca B BO.rr.
asre 6acceHHbI CTOqHbIX son, yCTaHOBJIeHbI OpOKH asona B .rr.eiicTBHe 
HOBbIX H peMOHTa CTapbIX OqHCTHbIX coopysceaaa. .IT.JISI OqHCTKH 3a
rpsaseasuxxycopoa BO.n o60py.rr.oBaHbI CrreUH8JIbHbIe cyna, xoropsre 
o.nHOBpeMeHHO OCYlll,ecTBJISIIOT OqHCTKY B0.rr.bI OT aerpraaax TISiTeH. 
B MeCTax, HMelOm.HX pbI60x03S1HcTBeHHoe aaaneaae, aaeneasrorpaaa
qeHHSI aa aenenae reoJIOrOpa3Be.rr.OQHbIX H ztpyr-ax pa60T, CBSl3aHHbIX 
CnpOH3Bo.u:CTBOM B3pbIBOB H 6ypeHHeM C~Ba2KHH. B nopTOBbIX roponax 
(HOBOpOCCHiicK, Tyance, O.rr.ecca H .rr.p.) C03.naHbI OqHCTHbIe coopY2Ke
HHSI .JJ:JISI H3BJIeqeHHSI He<j>TH K3 3arpSl3HeHHbIX BO.n. 3TH CTaHUHH e2Ke
ro.rr.HO c06HpalOT .rr.o 100 TbIC. T, He<j>TH, KOTopaSi HcnqJIb3yeTcSI B npo
MbllIIJIeHHbIX ,ueJISIX. 

OxpaHa B03)1.yw8oH cpe)l.bI. B03.nYlIIHbIii OKeaH HMeeT orpoMHoe 
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aaaxenae B .>KH3¥H OpraHHqeCKOrO MHpa 3eMJIH. B B03.nYlIIHOH cpene 
npOHCXO)l.SlT 6HOJ"lOrHqeCKHe npoueccu 06MeHa Bem.eCTB. PacTeHHSI. 
nornoutaa yrJIeKHCJIbIH ras, BbI)l.eJISiIOT B arxocrpepy KHCJIOpO.n. no
CJIe.nHHii, B CBOIO oxepens, SlBJISleTCSlJKH3HeHHO Ba:>KHbIM nponyxrox 
2KH3He06ecneQeHHSI MHpa JKHBOTHbIX. sarpasaeaae ~TMoc¢epbI OTXO
.naMH npoaasoncraajrapyuraer ~TOT 06MeH. OT napos KHCJIOT, yrap
aoro, cepaoro, CepHH'CTOrO rasoa, ueMeHTHOH: nblJIH ru6HyT aeca, ca
.nbI, crpanaior JIIO.nH. 3arpH3HeHHbIH: soanyx BbI3bIBaeT TSlLKeJIbIe CJIy
xaa aa60JIeBaHHH:. KaK OTMeQaeT .IT.. IT. HHKHTHH H ap. (1977), cxep
TeJIbHbIe CJIyqaH OT CMora OblJIH aaperacrpaposanu B JIOH.noHe B 
1952 r., B TOKHO B 1974 r., OT aarpaaaenaoro soaayxa nocrpanaaa 
COTHH JIlo.neH:. Faaotipaaaue OTXO.nbl npoassoncraa, paa'sen'aacreaxa 
3.naHHH: H coopyxceaaa, coxpainaror CpOK HX. CJIYJKObI, BbISbIBalOT 
npeacneapeaeasoe npoaeneaae peMoHTHbIX pa60T. no pacseraa axe
paxaacxoro areHTCTBa no oxpane oxpyacaromef cpenu, B CWA 06m.Hii: 
3KOH,OMHQecKHH: yurepe OT aarpH3HeHHH arxocrpepsr COCTaBHJI 16 MJIP.n. 
.nOJIJIapOB B ro.rr.. 'J 

3a cser C2KHraHHH pa3JIHqHbIX BH.rr.OB TOnJIHBa B03pOCJIO nOCTyIDJIe
HHe B aTMoc¢epy yrJIeKHCJIOrO ra3a. 3a nOCJIe.nHHe 100 JIeTyHHqTO
:>KeHO KHCJIOpo.rr.a 240 MJIp)l.. T. 

B CCCP oxpane arxocrpepu y.neJIHeTCH 60JIblIIOe BHHMaHHe. C03
.naIOTCH caaarapaue 30MbI Me:>K.ny npOMbIlIIJIeHHbIMHnpe.nnpHHTHSlMH 
H .HaCeJIeHHbIMH nY~TaMH, aa :u.eMeHTHbIX, xHMHllIecKHx, MeTaJIJIyprH
QeCKHX H npyrax aasonax YCTaHaBJIHBalOTCH ¢HJIbTPbI no OqHCTKe ra
30B, paapaoaruaaerca HqBaH TeXHOJIOrnH no Halt60JIee :nOJIHOMy HC
rrOJIb30BaHHlO OTXO.nOB npoasaoncraa. B BbIXO.nHm.HX B arxoctpepy ra
sax He .nbJI2KHO 6bITb spenmsx KOMirrOHeHTOB. llonYCTHMbIM CqHTaeTCjJ, 
raxoe HX conepxcaaae, xoropoe He OK83bIBaeT aa aaoposse JIIO.neH HJI.H 
.2KHBOTHbIX npHMO HJIHKOCBeHHOBpe.nHoro BJIHSlHHSI. Ilpaaarue Mepu 
no 03.nopOBJIeHHIO oxpyacaiomef cpezra aa pane npennpaarnf .naJIH. 
CBOH rrOJI02KHTeJIbHbIe pe3YJIbTaTbI. TaK, na BaJIXaWCKOM ropHO-MeTaJI
JIyprHtlecKOM KOM6HHaTe nOCJIe YCTaHOBKH OlJHCTHTeJIbHOrO KOMrrJIeK
ca <j>HJIbTPbI CTaJIH yJIaBJIHBaTb KOHBepTopHbIe ra3bI, B03.nyX BOKpyr 
KOM6HHaTa CTaJI. xame, a npaBHJIbHO peureaaas TeXHOJIOrHH HCnOJIb
30BaHHH ra30B naaa npOH3BO,lJ;CTBy .nonOJII{HTeJIbHbIe TOHHbI CBHHua, 
:u.HHKa, Me.nH, cepnoa KHCJlOTbI. O.nHHM H3 3¢¢eKTHBHbIX cnocoeos ' 
60Pb6bI aa qHCTOTy aosnyxa SlBJIHe1'CH 03eJIeHeHHe roponos H aace
JIeHHbIX nyHKToB (necoaacaacneaae, pasaenenae ra30HOB, 'UBeTHHKOB). 
Bopstia C 3arpSl3HeHHeM arxocrpepaoro aosnyxa SlBJISIeTCH BaLKHoii: 
np06JIeMOH oxpaau OKpY2KalOm.eii: cpenu. 

Oxpana OpraHHQeCKOrO MHpa. OpraHH3MbI, 06HTalOm.'He rra cyme 
H HaCeJIHIOm.He MOpH, eecsxa qYBCTBHTeJIbHbI K HapylIIeHHSlM yCJIOBH» 
PKpY2KalOm.eH: cpenu. MaJIeHulHe H3MeHeHHSI 3THX yCJIOBHH HaHOCSIT 
aaorna aenonpasaaua spen OpraHHQeCKQMY MHpy BlfiJIOTb no fH'6eJIH 
OT.neJIbHblX ero BH.nOB. BOJIblIIOii: Ym.ep6 npHHOCHT II Qpe3MepHaSi 
OXOTa, Be.nym.aSl K 6bICTpOMy HCTpe6JIeHHIO ueHHblX .H pe.nKHX JKH
BOTHblX. 

3HaqeHHe paCTHTeJIbHOrO MHpa B JKH3HH 3eMJIH HeCOMHeHHO. Pa
CTeHHSI YKpalIIalOT JIaH.nilIIa¢T, rrpH.naBaSi eMy HenOBTopHMylO iIlpeJIe
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CTb. BeRHKO CaHHTapHO"rHfHeHHqeCKoe H KYRbTY~HO-3CTeTHqeCKOe 

saasenxe ReCOB. Ha cRyLK6e y mO,ll.eH HaXO,ll.HTCH dKORO 2000 BH,lI.08 
pacrenaa. ./

Hepasyaaaa 8bIpy6Ka zecavnecaae noxcapsr, CTHxHHHble 6e,ll.CT~ 
BHH BO MHorOM cnocoticraoaana 3HaqHTeRbHoMY (lOKpalUeHHIO RecHblX 
MaCCHBOB aa 3eMRe. 

,B aecaoa <pOH,lI. CCCPBXO,ll.HT neca npoasnuneaaoro 3HaqeH'HH, 
Reca aanoaenaue, nOQB03alUHTHble H aeneaue 30HbI roponos. Ilpo
MblIllReHHble pa3pa60TKH aeca npOH3BO,ll.~TCH ne cneII:HaRbHoMY paspe
IlleHHIO B xecrax, BbI,lI.eReHHblX MHHHcTepcTBoM necaoro X03HHCTB8 
CCCP. OpraHH3aIJ.HH sroro MHHHcTepcTBa - ReCX03b1, OCYlUecTBRHIOT 
KOHTpORb sa 3KcnRyaTaIJ.HeH ReCHbIX MaccHBoB, oxpaHHIOT HX OT nopy
60K, noscapos, spenarenea. B IJ.eJlHX npenynpescnenas nO)KapOB Ha 
repparopxa aauiea crpanu C03,l1.aHbI TblCHqH noscapaux Ha6RIO,lI.aTeRb
HblX nyHKToB H nO)KapHO-XHMHqeCKHX CTaHIJ.HH. Bonsuroe BHHMaHHe 
ynenaercs 6HoRorHqecKoH 3alUHTe neca. Oxpaaa neca H conepacaaae 
ero B qHCTOTe - 06H3aHHocTb KaJK,lI.Oro qeROBeKa. 

)l(HBOTHblH MHp no KORHQecTBY BH,lI.OB npesocxonar paCTliTeRbHblH 
H HaCQHTblBaeT 1 265 500 BH,lI.OB. Ha repparopaa aauiea crpaau 06H
TaIOT: MReKonHTaIOlUHX - 359 BH,lI.OB, nTHIJ. - 700, 3eMHOBO,ll.HblX - 33, 
npecxsxaiomaxca - 138, pbl6 - 1200, HaceKOMblX- 80 000 BH,lI.OB. 
l(ORHQecTBO BH,lI.OB )KHBOTHHblX H~CKORbKO coxparaaocs. 3a nocnen
HHe naa TblCHQeReTHH3eMRH aaacerna yrparaha 106 BH,lI.OB H pasao
BH,lI.HOCn~H MReKonHTaIOlUHX, 139 sanoa rrrau H npyrax }{{HBOTHblX. 
B HaCTOHlUee BpeMH 600 BH,lI.OB MReKOllHTaIOIII.HX HaXO,ll.HTCH na rpa
HH HCTpe6ReHHH ,HRH HCqe3RH COBceM aenasao. ne3B03BpaTHo HC'tIe3RH 
6HcKaHcKHH KHT,MopckaH KopoBa,I:HraHTCK3H HO,B03eRaH,lI.CKaH nTH
ua MOSI M aexoropue npyrae .BH,lI.bI }{{HBOTHblX. ' 

B ,n.eRHX oxpaau penxax '3K3eMnRHpoB }{{HBOTHblX Me}{{AyHapoA
"blM COI030M oxpaau npapoasr MCOn saseneua Kpacnas KHHra. 
3aHeceHHe B ::lTY KHHry }{{HBOTHblX 03HaQaeT, QTO TOT HRH HHOH BHA 
6epeTtli non oxpaay BO scex crpaaax xapa. B 3TY KHHry saaeceno 
60Ree 600 BH,lI.OB }{{HBOTHblX, H3 KOTOpblX aa repparopaa CCCP 06H
raer 18 BH,lI.OB (RameBcKHH MOP}{{; yccypltilcKHH rarp, 6aHKaRbcKaSl 
nepna, qepHblH: }({ypaBRb H np.). MecTa 06HTaHHH 3THX )KHBOTHblX 
06bHBReHbI 3anOBe,ll.HblMH. ' ,'.i 

B COBeTCKoM COI03e C03,l1.aHbI H ,lI.eficTByIOl 100 3a:rrOBe,ll.HHKOB, 
t500 3aKa3HHKOB, 5 38rrOBe,ll.HO-OXOTHHqbHX X03HHCTB. 3anoBe,ll.HHKH
HeTpoHyTble X03HHcTBeHHOH: ,lI.eHTeRbHocTbIO QeROBeKa yronxa npapo
,lI.b1, rne }{{HBOTHbie oxpaamorca 3aKOHOM H HaXO,ll.HTCH non Ha6RIO,lI.e
HHeM yxeasrx. B 3aKa3HHKax OT,lI.eRbHble BH,lI.bl :>KHBOTHblX H pacreaaa 
oxpaHHIOTcSI B rexeaae Orrpe,ll.eReHHOro nepaona BpeMeHH. 3anoBe,ll.
HO-OXOTHHqbH X03S1HcTBa 3aHHMaIOTCSI coxpaneaaex, BocnpOH3BO,ll.CT
BOM H OXoTHH%HM npoxucaox }{{HBOTjlblX. B oxpane }{{HBOTHblX yqaCT-! 
BYIOT raiose OXOTHH%H X03HHcTBa. [ocY,ll.apCTBeHHaSl HHcneKIlHH,06
lUeCTBa oxpaasr npapona. 

3aXOHbI oxpaau npaponu Tpe6YIO,T OT Ka}{{,lI.OrO qeROBeKa HX He
yKROHHoro HcnORHeHHSI. CTaTbH 67 l(OHCTHTyn.HH CCCP rRaCHT: 

«[pa}{{,lI.aHe CCCP 06H3aHbl6epeqb npapony, oxpaaars ee 60raTcT
aa» ~. 
, Ba:>KHOCTb rrp06ReMbI oxpaau neap H oJpy}{{aIOIII.eH cpenu non

nepxayra B «OCHOBHblX uanpaaneaaax 3KOHOMHQeCKOrO H COIJ.HaRbHO
ro pa3BHTHH CCCP na 1981-1985 rona H aa nepaon ,lI.O 1990 rona», 

B 3TOM ,lI.OKyMeHTe CKa3aHO: «YRyqIllaTb oxpany npaponu, yCHRHTl> 
pariory no coxpaaaocra censcxoxosaacraeanux yrO,ll.HH, 60pb6y C spo
3HeH noxa, nOBblCHTb rexnu pa60T no peKyRbTHBaIJ.HH aexeas, otiecne
QHTb HX 3aIII.HTy OT ceaeii, onoasnea, o6BaRoB, 3aCOReHHH, 3a60.1aqH~ 

BaHHH, nO,ll.TOnReHHH H HccyllleHHH. , , 
. Bonee KOMnReKCHO OCBaHBan MeCTOpO}{{,lI.eHHH noxeanux acxonae

MblX, He nonycxas HX noreps npa ,lI.06blqe H nepepaoorxe» 2. 

'I KOHCTHTYUHSI (DCHOBHO" 3aKOH) Coiosa COBeTcKHx COUHaJlHCTHqeCKHX Pelt 
ny6JJHK. M" 19Y7, c. 25.
 

2 MaTepHaJlbl XXVI cseana Kncc. M., 1981, c. 183.
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-- opranoreansnl 207
 
-- paAHonHpHeBHii: 209
 
-- canpoIleneBHH 220
 
- CHHHH 207
 
- QepHMH 207
 
HnnIOBHanbHHH: ropH30HT 196
 
Haonepaayc 109
 
HHTpy3HH 228
 
- a6HccanbHMe ,231
 
-- ranaeaccaasaae 231
 
Hoaocoepa 55
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Hcxonaexas l}>ayH3 106
 
-- ljIJIOpa 106'
 
HCJIaHllcKHil: mnar 89
 
I1cOOJIHHOBbul KOTeJI 149
 
HCTOK 140, 144
 
I1cTolJHHK 154
 
-- TepMaJIbHHfi 244
 

l(aHHosoH 118
 
.Kaasnepa 232
 
KaJIbUHT 89
 
KaMacHT 34
 
KaMeHHaR poccuns 124
 
-- COJIh 98
 
Kaasoa 147
 
KaMbi 184
 
KaOJIHHHSaI.\HH 128
 
KaOJIHHHT 91, 128
 
Kap 181
 
Kapar 86
 
Kap60HaTH 86, 89
 
Kapp 167
 
Kapcr 167
 
-- HaseMHbIH 167
 
-- nOllseMHbIH 167, 168
 
-- Cyl}>l}>OSHOSHblH 170
 
KapcToBall BopoHKa 167
 
'--- nemepa 168
 
--'- noaocrs 167, 168
 
Kapru reOJIOrHlJeCKHe 309
 
-- reorpaaaxecxae 312
 
-- r~llpOreOJIOrHlJeCKHe 311
 
-- rpaBHMeTpHlJeCKHe 69
 
-- JIHTOJIOrHlJeCKHe 311
 
-- oesopaae 310
 
-- naJIeoreorpaljlHlJeCKHe 225
 
-- nOJIeSHblX HCKonaeMbIX 311
 
-- CeHCMHlJeCKHe 271
 
-- TeKTOliHlJecKHe 311
 
-- lJeTBepTHlJHbIX OTJIOJKeHHH 312
 
Karocrporpaaa 8 .
 
Kaasap 16
 
KBapI.\ 88,94
 
KBapI.\HT 100, 290
 
-- JKeJIeSHCTblii 100
 
KHCJIOPOll 53
 
KHIIlelJHOnOJIOCTHbie 109
 
KJIapK 81
 
KJIHBaJK 282
 
KJIHMaT 57
 
-- apHllHblH 58
 
-- rYMHllHbIH 58
 
-- HHBaJIbHbIH 58
 
KJIHMaTHlJeCKHe noaca 58
 
KJIHljI 201
 
KOKKOJIHTOljlopHllbI 196
 
KOJIbI.\eBbIe crpyxrypsr 309
 
KOMa 29
 
KOMen 17, 29
 
Koxnac ropHblH 273
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KOJIJIIOBHH 124
 
KOHBeKI.\Hll 306
 
KOHrJIOMepaT 97
 
KOHKpeI.\Hll 84, 211, 300
 
KOHTHHeHTaJIbHblH CKJIOH 43, 19J
 
KOHyC auaoca 142, 203
 
-- ByJIKaHa 232
 
-- OCblnaHHH 124
 
Kopa BbiBeTpHBaHHH 129
 
~ -- KaOJIHHOBaH 129
 
-- -- JIHTepHTHaH 129
 
-- -- HOHTpoHHToBaH 129
 

,-- -- OKaCJIeHH~X pyll 120
 
-- seaaas 46, 47
 
-- -- KOHTHHeHTaJIbHali 78, 292
 
-- -- OKeaHHlJeCKaH 78, 292
 
-- -- -- aHOMaJIbHaH 78
 
-- -- -- HOpMaJIbjIali 78
 
-- -- nepeXO,llHall 79
 
KOpaJIJIbI 109
 
Kopoaa npOTlIJKeHHaH 15
 
-- COJIHelJHaH 18
 
Koppaaas 132, 134
 
Kopyaa 88
 
Koca 203, 284
 
KOCMHlJeCKali nbiJIb 17
 
KOCMHlJeCKHe JIylJH 16
 
KOCMOJIOrHlI 13
 
Kocaoroaaa 31
 
KOCMOC 12
 
KOTeJI BbIllYBaHHlI 132
 
K09lj1lj1HI.\HeHT BOllOOTllalJH 156
 
-- 06'beMHOrO pacnrapeaas 123
 
-- ljIHJIbTpaI.\HH 156
 
Kparep 233
 
KpHCTaJIJIOrpaljlHH 3
 
KpHCTaJIJI 84
 
KpOBJIH CJIOH 272
 
Kyno,n 93, 279
 
Kypxaaue CKaJIbI 181
 

Jlaopanop 92
 
JIa6polloPHT 95
 
JIaBa 241
 
-- KHCJIaH 241
 
-- OCHOBHaH 241
 
-- cpenaas 241
 
JIarYHa 204
 
JIaKKOJIHT 93
 
JI anHJIJIH 240
 
JIaTepHT 128
 
JIellHHK 174
 
-- THn 177
 
-- -- ropHblH 178
 
-- -- -- BHCHlJHH 179
 
-- -- -- BOSpoJKlleHH~H 179
 
-- -- -- llOJIHHHbIH 179
 
-- -- -- 3Be311oo6pa3Hblii 179
 
-- -- -- KapoBblH 179
 
-- -- -- nepeMeTHblH 179
 

JIe,!l.HHK THn nOKpoBHblH 177
 
_ -- npOMeJKyTOlJHblH 180
 
-- -- -- nJIOCKOrOpRblH ,180
 
- - -- npellropHbIJi: 180
 
JIellHHKoBbIe OTJIOJKeHHH 182
 
JIellHHKoBblH nOTOK 176
 
-- urpax 181
 
- lISblK, CM. JIellHHKOBblH nOToK 176
 
JIecc 135
 
JIHHeAHbIH paaMbIB 140
 
JIHHsa 96
 
JIHMaH 145, .201
 
JIBMHOJIOrHH 211
 
JIHMOHHT 88
 
JIHnapHT 248
 
JIHTOpaJIbHaH aoaa 198, 205
 
.Jlsrrocrpepa 46,
 
JIoJKe oxeaua 43
 
JIyHa 23
 

Maap 232, 233, 239
 
MarMa 75, 83, 228
 
-- KopoBall 229
 
-- MaHTHHHaH 229
 
MarMaTHsM, 228
 
-- HHTpyaHBHblH 228, 229
 
-- 91}>I}>YSHBHbIH 228
 
MarMaTHlJeCKHe Tena, CII. HHTpysHH 22&
 
MarMaTHlJeCKHil:·OlJar 229
 
- -- BTOPHlJHblH 229
 
-- -- nepBHlJHblH 229
 
MarHeTHSM 73
 
MarHeTHT 87
 
MarHHTHaH aUOMaJIHH 78
 
--MarHHTHaH 6ypH 71
 
MarHHTHoe HaKJIOHeHHe 73
 
-- ~KJIOHeHHe 72
 
-- -- sanallHoe 72
 
-- ~ BOCTOlJHOe 73
 
MarHHTHblH nomoc 73
 
-- 9KBaTOp 73
 
MarHHTOMeTp 73
 
MarsHTocljIepa 70
 
MarHHTYlla 263
 
MaJIaXHT 90
 
MaHTHH 43, 44, 45
 
- BepxHlIH 46
 
-- HHJKHlIH 46
 
-- cpellHlIlI 46
 
Mapc 24
 
MapTHT 88
 
Macca 3eMnH 14
 
- Comma 14
 
- SeMJIHCTall 85
 
MeaBllp 146
 
MeraHTHKJIHHOPHH 294
 
Me>KeHb 149
 
MeJKaBeS,llHall cpena 16
 
MeJKOJIaHeTHall cpena 30
 
MeJKnJIBHeTHblii: raa J7
 
Me30S0ii 11.8
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Mesoc4>epa 52, 55·
 
Men 67, 99
 
MepreJIb 99
 
MepaJIOTOBe,lleHHe 164
 
MepKypK! 21
 
MeTaranaKTHKA 12, 36
 
MeTawop4>HsM 287
 
-- rHIlPOTepMaJIbHblA
 
-- llHHaMoMeTaMopljlB3M 287
 
-- KOHTaKTOBbl.H 288
 
-- MeTaCOMaToa 288
 
-- pemOH8J1bRblil' 289
 
-- .TepMaJIbHblii: 287
 
-- yJIbTpaMeTaMopljlH3M 290
 
-- -- aHaTeKCHC 291
 
-- -- rpaHHTHSaI.\HlI 291
 
-- -- nOJlHHrHHe3 291
 
MeTaCOMaToa 288, 290
 
MeTeopHT 29
 
- KaMeHHbIH 29
 
-- JKeJleaHbIH 29
 
-- JKeneaOXBMeRBHI 29
 
-- canepar, CM. JKeJleSHblH 29
 
-- caneponar, CIl. JKeneaOKalleRHblil: 29
 
-- XOH,llPHT, CM. KalleHHblH 29
 
MeTeopHTHall nblnb 28
 
MeTeOpOJIOfHH 51
 
MeTO.ll aecomoraoro JleTOClJHCJIeHHll
 

102
 
-- aCTpOHOMHlJecKHii 35
 
-- reOlle3HlJeCKHil: 253
 
-- reOJIOrH'leCKHll: 49, 253, 307
 
-- reoMopljlonOrHlJeCKHil: 253
 
-- reOTepMHlJeCKHH 49
 
-- reoljlH3H'IeCKIlil: 4, 49, 308
 
-- -- pa,llHoBOJIHOBoe npOCBelJHBaHHe
 

309
 
-- -- ceikMHlJeCKHii 308
 
-- -- CKBaJKHHHaH 3J1eKTpOpa3Be,llKB
 

308
 
-- reOXHMHlJeCKlfH 308
 
-- r JIy6HHHoro ceii:cMR'leCKOrO 30H,llH

posaaaa 47
 
-- rpasaaerpaxecxaa 48
 
-- HCTOpHlJeCKHil: 253
 
-- KOCMHlJeCKHil:4, 35, 37, 308
 
-- MafHHTOMeTpHlJeCKHil: 48, 73
 
-- MeTeopHTHblii: 35, 37
 
-- naJIeOMarHHTHNA: 73
 
-- naJIeOHTOJIOrHlJeCKHil: 102
 
-- nerporparpanecaaf 101
 
-- pa~HOJIOrHlJecKHil: 102
 
-- cBepxrRy6oKoe 6YPeHHe 49
 
-- cTpaTHrpal}>HlJeCKHA: 101, 253
 
MeXaHHlJeCKall .llHljIljIepeHI.\HaI.\HH 152
 
MHrpaI.\lfll 82
 
MHKpOnJIKTbI 306
 
MHHepaJlOrlfll 3, 9
 
MHHepaRbHble arperara 85
 
-- -- aepHHCTble 85
 
-- -- HrOJIblJaTbie 85
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MHHepaJlbHble arperaru qemYHqaTbie 85
 
- MaCCbI 85
 
- - 3eMJlHCTble 85
 
- - KpHCTaJlJlHqecKlfe 85
 
- - I1J10THbie 85 , ./
 
- - nopomsoaarae 85
 
- BO,1l.1lI 160
 
- - 6poMHble 161
 
- - )KeJle3HCTble 161
 
- - HO,1l.HCTble 161
 
- - KHCJlble 161
 
- - KpeMHHcTble 161
 
- - MeTaHOBbie 161
 
- - pa,1l.0HOBbie 161
 
- - cepoBO,1l.0p0,1l.Hble 161, 162
 
- - CJla60MHHepaJlH30BaHHble 161
 

. - - yrJle~<HCJlble 161
 
MHHepaJll>! 83
 
- aKu.eccopHble 93
 
- aMopqlHble 84
 
- aropocreneaaue 93
 
- rH,LlpoTepMaJlbHble 83
 
-r-r- rnasnae 93
 
- ocaaoxaue, CM. 3K30reHHble 83
 
- I10p0,LlOO6pa3YIOUJ.He. 92
 
- 3K30reHHble 83
 
- 3H,1l.0reHHble 83
 
MHpOBOil: OKeaH 41, 58
 
MJleKOIlHTaIOUJ.He 113
 
MJIeqHblH nyrs 14
 
M06HJlH3M 304
 
MOJlH6,1l.aTbi 86
 
MOJlJlIOCKH. 109
 
- 6PlOxoHorIle III
 
- rOJlOBOHOrHe 109
 
- ,1l.BycTBop'laTbie 109
 
- nJle'leHOrHe 111
 
MopeHa 181
 
- ,1l.BH)Kymalicli 182
 
- - BHyTpeHHlIli 182
 
L.... _ ,1l.0HHali 182
 
- - KOHe'lHali 182
 
- - nOBepxHocTHali 182
 
- - - 60KoBall,182
 
- - - Cpe,1l.HHHali 182
 
---.,. HeIlO,1l.BHJKHali 182
 
- - KOHeqHali 182
 
- - OCHOBHali 182
 
MopeHHble rpll,Llbi 182
 
MopCKHe eJKH 110
 
- JIHJIllH 110
 
MOpCKOH I1pH6oH 65
 
Mope 43 '
 
- BHYTpeHHee 43
 
- BHeWHee 43
 
MopepOJIOrHlI MHHep8J10B 84
 
Moep¢eTIli 101, 243 .
 
MpaMop 290
 
MYJlb,1l.a 279
 
Myp Q42
 
MYCKOBHT 91
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MyTbeBoH nOTOK 203
 
MwaHKH III
 
Mblc 201 .
 

Haaanr 284
 
Hanens 165, .
 
Hapyureaaa TeKTOHHqeCKBe 272, 274
 
- - ,1l.H3'bIOHKTHBHhle 274, 281
 
- - - co CMemeHHeM 283
 
--' - I1J1HKaTHBHllIe 274, 275
 
- - pa3pblBHble, CM. AH3'bIOBKTHBBYe
 

274, 281
 
- - CKJla.ll.qaTble, CM. I1J1HKaTHBHllIe
 

274, 275
 
Hacexoxae 109
 
HacTynaHHe JIe,1l.HHKa 177
 
Harexaae <!>OPMbI 84
 
HeKToH 198
 
HeoTeKToHHKa 251
 
HeIITyH 27
 
HeIITYHH3M 7
 
Heparoaas 3088 198
 
Hecoraacae 254 •
 
- crpararpadiasecxoe 254
 
'- yrvroaoe 281
 
He¢Tb 67, 221
 
Harparu 86
 
Haura BOJIHOllPH60HHali 200
 
- BbI,llYBaHlllI 134
 
HOBOC8,1l.Ka 217
 
Hoocrpepa 321
 
HyTaUHlI 40
 

06BaJi 124
 
06J1aK8 I1epJlaMyTpoBbie 55 .
 
'- cepeopacrue 55
 
06JIaCTb I1HTaHHlI rpynrosux BO,ll; 156
 
- - Jle,llHHKa 176
 
- CTOKa rpyarosux BO,1l. 156
 
- - Jle,1l.HIIKa 176
 
Ospara 140
 
Oaepo 211
 
- 6eCCTO'lHOe 213
 
- BYJlKaHHqeCKOe 212
 
-:- HCKyccTBeHHDe 213
 
- xapcrosae 168, 213
 
- Jle,1l.HHKOBOe 213
 
- 06BaJlbHOe 213
 
- I1J10THHHOe, CM. 06B8J1bHoe 213
 
- I10HMeHHoe, CM. CT8pHqHOe 212
 
- npecHoe 214
 
- I1pH6peJKHO-MopcKoe 212
 
- I1pOTO'lHOe 213
 
- COJleHOe 214
 

OKeaH 41 ,
 
- ATJlaHTHqecKHH 41
 
- HH,II;HHCKHH 41
 
- Cesepaua JIe.o;OBIiTblH 41
 
-	 TIiXIiH 41
 
OKeaHHlIeCK811 I1J18T¢OpMa 299
 
- BIIaAIlH8 43
 
- OJIHTa 292
 
()Ke8RHqeCKHe TeqeHHlI 62
 
- - rJly6liHHble 62, 63
 
.....: - nosepxaocraue 62, 63
 
- - TenJibie 64
 
- - XOJlO,1l.Hble 64
 
OKeaRHQeCKOe JlOJKe 43, 192 .
 
Oseaaoceepa, CM. MHpOBOH OKeaR 58
 
OKHCJIeHHe 127 .
 
OKHCJ\b1 86, 87
 
Ospeaaeaae 223
 
Oolle.u.eHeHHe 185
 
- ApeBHee 185
 
-- -AoKeM6pHHcKoe 185
 
__ - npoTep030HcKoe 185'
 
__ ~ nJleHCTOrreHoBoe 185
 
----: _ - BaJlAaiicKOe 188
 
- - - BIOpMcKoe 188
 
- - - rIOHrrCIOOe 188
 
- -- naerrpoacxoe 188
 
- - - KaJlHRIiHCKoe 188
 
- .:..-. - MHR,lleJlbCKOe 188
 
--' - ~ OKCKoe 188
 
- - -,- OCTaWKOBCKoe 188
 
- - - pHccKoe 188
 
OneBHH 90
 
OJlHroKJla3 92
 
OMOnOJKeHHe pex 247
 
OOollHTbI 84
 
Onon;lHH 170
 
OnJlblBHHbI 171
 
Onaa 89, 99
 
Oproraejlc 101
 
0pTOKJla3 92
 
Oprouepac 111
 
OCa,1l.KH KOHTHHeRT8J1bHOrO CHJlORa 207
 
- JlHTBp8J1bHble 205
 
- MeX8HH'IeCKHe 96
 
- MopcKHe 205 ~
 
- MOpCKHX Jl8ryR 209
 
- 03ep 205
 
-.OKe8HH'IeCKOrO JlO)K8 206
 
- opraaoreaaae 205, 206
 

•	 - TeppHreHHble 205
 
- XHMH'IeCKHe 96, 205
 
- wMbepa ·205
 
Oca,1l.oQHblA xexon 295
 
~Ball'noBepxHocTb 275
 
OCT8HUbl 201
 
OctPOB 201
 
Ocrpoanue ,1l.yrH 43, 193
 
Ot,1l.M 103
 
OT,1l.eJlbROCTb 283
 
OtJIHB 65'
 

OtROCHteJlbRblH B03pacT 101
 
OTCTYIl8HHe Jle,llRIlKa 177
 

DaBoAoK 148 \
 
TIaJleoreorpa¢liqeCKall xpasaa 255
 
TI8J1e030H 117 .
 
TI8J1eOKJlHM8TOJ10rHlI 58, 305
 
TIaJleoHTOJlOrHlI 4, 8
 
TIanopoTHHKoBbie 113
 
Ilaparaesca 101
 
Ilapaxaasa 281
 
Ilaccaru 57
 
TIerMaTHT 94
 
TIepBH'IHOTpax:eHHble 109
 
TIepHKJlIiHaJib 276 .
 
TIepeKpHCTaJlJlR38UHlI 223, 290
 
Ilepenan BepwHHHblil: 140
 
Ilepecsms 204
 
Flepexsar 151
 
TIepH1l0THT 29, 96
 
TIepHO,1l. 106
 
TIecKH 137
 
- KytleBbie 137
 
- rpaaosae 137
 
Ilscox 97
 
TIeCQaHHK 97
 
TIeCQaHble BOJlHbI 152
 
- ·KOCbI 152
 
- ocrposa 152
 
- OTMenH 153
 
Ilerporpaeas 4, 92
 
Flemepsr xapcroaue 168
 
- soaoaae 134
 
TIHpHT 86
 
TIHpoKceHbI 91, 94, 95
 
TIHPO" 91
 
TIJlaBHH 218
 
TIJIarHOKJI83b1 94, 95
 
TIJla3Ma 15
 
TIJl8HeTbl21
 
- 3eMHOA rpynnu 21 •
 
- - -- Beaepa 17, 21
 
- - - 3eMJlll 17, 23
 
- - - Mapc 17, 24
 
- - - MepKYPHA 17, 21
 

. - rnrarrns 21, 25
 
- -- Herrrya 17, 27
 
- - Ifnyroa 17, 27
 
- -- Carypn 17, 27
 
- - YP8H 17, 27
 
- - IOIIHTep 17, 25
 
TIJiaReTOJlOrHlI 11
 
TIJlaHKTOH 198
 
TIJiaCT 90
 
TIJl8TO 303
 
TIJlaT<!>oPMa 115, 117, 292, 295
 
- ABCTpaJlHifcK8R 115 .
 
- A4>PHKaHcKali 115
 
-- BOCTOQHOaHT8pKTHQeCKali 115
 
-- BOCTOQHOeBpOIleAcKali 115
 
- I1H,1l.ocTaRcK811 115
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- COJlOHOB8Toe 214 
- CTapH'IHOe 212 
- CTO'lHOe 213 
- TeKTOHH'IeCKOe 212 
- 30JloBoe213 
03b1 184 
OK8MeHeJlOCTb 106 



fIJIliTepopMa Cesepoasuarcxaa 11:>
 
-- CeBepoaMepHKaHcKIH 115
 
-- I01KHoa3HaTCKaH 115
 
-- I01KHeaMepHKaHcKaH 115
 
Flaaynoaae 113 .
 
fIJleAcTOCeHcToBaH 06J1aCTb 260
 
flmrra 296
 
-- JlHTocepepHaH 305
 
TIJlOCKOrOpbe 42, 303
 
fIJlOCKOCTHOH CMblB 140
 
TIJlOCKOCTb CKOJlblKeHHII 171
 
fIJlyTOH 7, 27
 
fIJIyTOHH3M 7'
 
TIJlblByH J70
 
fIJllI1K 153, 203, 204
 
Iloaepxaocrs Koapaaa 77
 
-- MOXOPOBHlJHlJa 44, 46
 
Floroaa 57
 
fIO.llHHTHe 294
 
fIoHMa 146, 153
 
fIOKpOB .BYJlKaI!H'IeCKHH 94
 
Iloxpuroceaeaaae 1.1 3, 115
 
Iloaeaae mnarts 92, 94
 
fIOJlHHreHe3 291
 
Iloaoaonse 148
 
fIOJIyOCTpOB 201
 
Iloayxopnoeue 110
 
fIOJlHpHOe CHHHHe 71
 
Tlonse 168
 
fIOHOp 167
 
Ilopora 149
 
fIOPoAoo6pa3YlOlUHe MHHepaJlbl 93
 
-- aKII.eCCOpHbie 93
 
-- aropocrenennue 93
 
-- r JlaBHble 93
 
Iloponsr ropaae 83, 92
 
-- -- MarM3TH'IeCKHe 83, 93, 231
 
-- -- -- HHTPY3HBHble 93
 
-- -- --' KHCJlble 94
 
-- -- -- OCHOBHble 94
 
-- -- -- C~.llHHe 94
 
-- -- -- yJlbTpaoCHOBHble 94
 
-- -- -- 3epljlY3HBHble 93, 248
 
-- -- MeTaMopepH'IeCKHe 50, 93, 100
 
-- -- BYJlKaHoreHHO-Oca.llO'lHble 248
 
-- -- ocanosaue 93, 96
 
-- -- --' 6HOXHMHlJeCKHe 96, 98
 
-- -;:- -- 06J10MO'lHble 96
 
-- -- -- -- rJIHHHCTble 97
 
-- -- -- -- r'py6oo6J10MOlJHble 96
 
-- -- -- -- neC'IaHble 97
 
-- -- -- -- nblJleBaTbie 97
 
-- -- -- XHMH'IeCKHe 96, 98
 
-- .-- -- -- xapeoaaraae 98
 
-- -- -- -- KpeMHHCTble 98
 
-- -- -- -- COJIH 98
 
-- -- ....... -- epOCljlOPHTbI 98
 
fIOcTBYJlKaHHlJeCKHe IIBJleHHII 231, 242
 
llOTOK JlaBbi 93
 
Ilopipapar 95
 
fIOlJBbI ucxonaeuae 132
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[10lJBbl necnae 130, 131
 
-- -- nO.ll30JIHCTble 130
 
-- .nyroaax crerres 131
 
-- -- lJepH03eMbI 131
 
--' nycTblHb 131 .
 
-- cy6TpOnHlJecKHe 131
 
-- -- KpacHo3eMbi 131
 
- CyXHX crenefl 131
 
-- -- KaliTaHOBbie 131
 
-- TYH.llP H JlecoTyH.llp 130
 
fIOlJBOBe.lleHHe 130·
 
fIOHC ByJIKaHH'IeCKHH 245
 
__ nOCTOllHHblX TeMnepaTyp 74
 
-- CeACMHlJeCKHH 269
 
Ilpecauxaiomaecs 112
 
fIpH60pbl MallTHHKOBbie 69
 
fIpH6pe1KHble TelJeHHII 65
 
IlpHJIHB 65
 
fIPHPO.llHblH raa 67
 
IlpHpycJlOBOH san 152
 
fIporH6 xpaesoa 294
 
-- Me}KrOpHblH 294
 
Ilponytcryc 110
 
fIPOJlIOBHH 242
 
fIPOCJlOHKj! 96
 
Ilpocremnae 107
 
,fIpocTHpaHHe CKJla.llKH 272
 
fIpoTep030H 103
 
Ilporyoepaunsr 19
 
fIPOljlHJlb paanoaecns 141
 
-- npe.lleJIbHblH 149
 
- pyCJIa 141
 
Ilponeccu rnnporepaansaue 83, 231
 
-- KapcToBbie 167
 
-- MeTaMopepH'IeCKHe 84
 
-- MeTaCOMaT03 231
 
-- nHeBMaTOJIHTOBbie 83, 231
 
-- nO'lBo06pa30BaTeJlbHble 129
 
-- cy¢ep03HoHHbie 167
 
-- 3K30reHHbie 50, 120, 122
 
-- sanorenaae 83, 120, 228
 
[lcaMMHTbI .97
 
fICeB.llOMOp¢03a 223
 
IlceepRTbi, CM. rpy6006JIOMO'lHhle. 80

PO.llbi 96
 
Flrepaaonoa 113
 
fITHl\bI 113
 
-- apxHonTepHKc 113
 
fIYCTblHII 136
 
-- aKKyMyJIIITHBHali 137
 
-- rJlHHHCTali 137, 139
 
-- .lleepJIlIII.HOHHali 137 .
 
-- KaMeHHCTali 137 /
 
-- necsaaaa 137
 
-- COJlOH'IaKOBaH 139
 
fIbe30MeTpHlJeCKHA yposem, 158
 

PaBHHHa 42
 
-- aKKYMYJl~THBHali 303
 
-- -- a6HCCaJIbHali 203, 303
 
-- -- aJIJlIOBHaJlbHall" 303
 

PaBHHlia aKKyMyJIHTHBH8H IIODCUR
 
(npH6peJKH8H) 303
 

-- -- o3epHali 303
 
____ epJIIOBHOrJIlIII.HaJlbHali 303
 
-- -- gOJlOBali 303
 
__ AeHy.llau.HoHHali 303
 
-- -- a6pa3HoHHaH303


~<r __ --.lleepJlllUHOHHaH 303
 
-- -- JIe.llHHKOBali 303.
 
Pa.llHOMeTpHH76;
 
Pa.llHallHOHHblA nOHC 72
 
JPa.llftOraJlaKTHKa 12
 
PUHOJIllpHH 107. 108
 
Pa3J10M rJly6HHHblH 286
 
-- TpaHcepopMHblA 306
 
PaKo06pa3Hble 109
 
JPana 211
 
PaCCJlaHII.eBaHHe 290
 
PacTBopeHHe 126'
 
Pacraopa 126
 
-- KHCJIble 126
 
-- lUe.nO'lHble 126
 
PacTeHHH 113 .
 
-- BbiCliHe 113
 
-- HH3liHe 113
 
PeroJIHT 23
 
Perpeccas 251
 
PeKYJIbTHBal\HH 321
 
PeJlbe¢ aKKyMyJlHTHBHblH 203, 301
 
-- aHTponoreHoBblii 327
 
-- .lle¢JIHUHOHHblii 133, 134
 
-- MHpoBoro OKeaaa 191
 
PeKa 143
 
Pexnas CHCTeMa 143
 
PHreJIH 181
 
PHHHoepHTbI 113, 114
 
PH¢L1 6apbepHble 206
 
-- 6eperoBble 195, 206
 
-- KOpaJIJlOBbie 197
 
PH<pTbi 195
 
PoroBaH o6MaHKa 91, 94
 
PoroBHKH 289
 
Poccurraae MecTopOJK.lleHHH 154
 
POCCblnH 154
 
Py6HH 88
 
PYXOBO.llHIUHe acxonaexae 106, 107
 
Pycao 145 .
 
Pbl6b1 III
 
PhITBHHa 140
 
P1I6b 63
 
CaJlb3b1, eM, rpsaeaae BYJlKaHbI 244
 
CaMOp0.llHble 3J1eMeHTbI 86
 
CaMyM 136
 
CanpOneJIHT 221
 
CanpOneJIb 220
 
Campap 88
 
Carypn 27
 
C6poc 284
 
-- cTyneHlJaTblll: 285
 
CBeTHMoCTb 14
 
CBeToBoll: ron 12
 

CBOHCTBa BO.llbi 61
 
- MHHepaJlOB 85
 
C.llBHr 285
 
Ce.llHMeHTaII.HH 122
 
CeHCMH'IeCKaH MO.lleJlb 3eMJIH 9, 46
 
Ceil:cMH'IeCKHe pail:oHhI 270
 
Ceil:cMHlJeCKHH o'lar 259
 
CeAcMorpaMMa 262
 
CeikMorpaep 262
 
CeACMOJloruli 9, 47, 260
 
CeilliH 214
 
CeKpeUHH 84
 
Cezn,' 242
 
CepneHTHH 90
 
CepnHeTHHHsanHH 288
 
CHeHHT 94, 95, 96
 
CHJIa KOpHOJIHCa 145
 
-- TlI}KeCTH 69
 
CHJlHKaTbi 86, 90
 
CHJlbBHH 89
 
CHJIbBHHHT 98
 
CHHeKJlH3a 280, 297
 
CHHKJlHHaJlb 29.2
 
CHHKJlHHOpHH 280, 292
 
CHCTeMa 100, 117
 
-- .lleBOHCKali 117
 
__ KaMeHHoyroJlbHaH 117
 
-- KeM6pHHcKali 117,
 
-- MeJlOBali 118
 
-- HeoreHOBali 118
 
-- 0P.llOBHKCKaH 117
 
-- naJIeOreHOBaH 118
 
-- rrepsrcxaa 117
 
-- CHJIypHiicK3H 117
 
-- TpHacOBaH 118
 
-- '1eTBepTHQHaH 118
 

, - iopcKali 118
 
CKapHbI 231, 288
 
CKJIa.llK:a 275
 
-- aHTHKJIHHaJlbHali 275
 
-- rpe6HeBH.llHaH 277.
 
-- .llHanHpOBali 278, 279.
 
-- xocan 276
 
-- nexcaxaa 276
 
-- onpOKHHYTaH 276
 
-- nepeBepHyTaH 276
 
-- npHMali 276
 
-- CHHKJIHHaJIbHaR 275
 
-- cyH.llylJHaH 277
 
-- epJIeKcypa 277
 
CKJla.llKH neepooepaaaae 278
 
-- H30KJIHHaJIbHble 278
 
-- JIHHeiiHble 278
 
-- -- BHpraII.HH 278
 
-- -- .llyrH 278
 
-- -- npliMble KyJIHCOo6pa3Hble 278
 
CKJIa.ll'laTOCTb 295
 

. CKJla.ll'laTblH ¢YH.llaMeHT 296
 
CJIaHl\bI 100, 220, 290
 
-- 6HOTHToBLIe 100
 
-- rJUlHHCTble 290
 

347
 



c.n8H~bI ropioxae 220
 
-- MycKoBHToBble 100
 
- CJlIO,AlIHble 100
 
-- T8~bKOBble 100
 
~ XJlOpUTOBble' 100
 
CJIOHCTOCTb 96, 137, 152
 
-- ropH30HT8JIbH811 152
 
-- KOC811 137, 152
 
CJIOH 272 ,
 
-- .I1ellTeJIbHblil: 165
 
-- 3eMHoA xopa 6a38J1bToBblil: 77
 
-- -- -- rp8HHTHblH 77
 
-- -- -- OC8,nOQHblH 77
 
CJlIO,na 91, 94
 
CMeCTHTeJlb 283
 
CMew:eHHI xpacaoe 13, 36
 
Cnerosaa JIlfHHlI 175
 
CHelKH811 JI8BHH8 176
 
COJIHeqHali aKTHBHOCTb 19
 
-- aTMoc~ep8 18 '
 
-- nOCTOllHH811 74
 
-- CHCTeM8 17
 
COJlHeqHble narna 19
 
COJIHeQHblll: serep 19
 
-- UHKJI 20
 
COJIH~e 17
 
COJlOH~bI 131
 
COJlOHQaKH 131
 
COJIb~8Tapbl 242
 
COMM8 232, 233
 
Corossre ~OPMbI peJlbe~a 134
 
Cnapmpep 110
 
CnyTHHKH nJIBHeT 17, 21
 
Cpe,na BOCCT8HOBHTeJlbH811 223
 
-- OKHCJIHTeJIbH811 223
 
Cpe,nHHHo-OKeaHHqeCKHH xpetier 43,
 

192, 195, 292, 298
 
CTa.llHH pa3BHTHH 3eMJlH reoaorase

cxaa 50 '
 
-- -- -- ,noreOJlOrHQeCK8H 50
 
-- -- peKH 147
 
CTaJIarMHT 85, 170
 
CTaJlaKTHT 85, 170
 
CTapH~a 146
 
Crerouedian 112
 
CTOK 148
 
-- TBep.llblll: 151
 
__ XHMHqeCKHH 1r
 

CTpaTHrpa~HQer e,nHHH~8 103
 
-- KOJIOHKa 255, 313
 
-- tnxana 103
 
CTpaTHrpa~HQeCKHA nepepus 254
 
-- pa3pe3 255 •
 
Crpararpatpna 4, 9
 
CTpaToByJlKaH 232
 
Crpecc 287
 
Crpoareasaue rpYHTbI 327
 
CTPYKTypa 92
 
- 3epHHCTali 93
 
- KpHCTaJlJIHQeCKH-3epHHCT8H 96, 98
 
-- 06J10MOQH8H 96
 

CTpyKTyp8 neJIHTOBaH 9G
 
-- noptpaposaa 93,
 
__ peJlltKTOB811 100
 
__ CKPblToIq>HcTaJlJIHQeCK8H 93
 
-- CTeKJlOBaTaH 93
 
CYJlb~aTbI 86
 
CYJIb~H.I1b1 86, 90
 
Cy~~03HlI 170
 
Cyxosea 132
 
C'beMKa reOJIOrHQeCK811 307
 

Taii~YH 57
 
T8KblP 139
 
TaJlJlaCOKp8TOH 299
 
TaJlHK 165
 
T8J1bK 92
 
Texcrypa 92, 96
 
-- rHeiicOBH.llHaH 100
 
-- M8CCHBHaH 100
 
-- CJlOHCT8H 96
 
-- CJIaH~eB8T811 100, 287
 
Texronoctpepa 46
 
TeHHT 34
 
Tenno 3eMJlII 74
 
-- anenntee 74
 
-- BHyTpeHHee 74
 
TenJlOBOH nOTOK 75
 
Tepxocdiepa 52, ,55
 
Teppaca 146 •
 
-- a6p83HoHH8H 200
 
-- 8KKYMYJlHTHBH8H 1117, 203
 
-- norpe6eHH8H 147
 
-- ~OKOJlbHali 147
 
-- 3P03HOHH8i1: 147, 151
 
TeppHKoH 327
 
THJlJlHTbI 183
 
Tan H3BeplKeHHil: 236 '
 
-- 3eMHoA KOpbl 77
 
- -- -- KOHTHHeHTaJlbHIilil: 77, 78
- -- --'OKe8HHQeCKHH 77, 78
 
-- -- -- -- aHOMaJlbHblll: 79
 
- __ -- -- HOPM8J1bHblA 78
 
__ -- -- nepeXO.llHblH 79
 
-- CO'lJIeHeHHlI 79
 
-- -- aTJI8HTHQeCKHH 79
 
-- -- THxooKeaHcKHA 79
 
Tonaa 91
 
TonOrpa~HQeCKHA 'npO~HJlb 313
 
Top</J 67, 220
 
Tpancrpeccaa 251
 
Tpanrns 300
 
TpeW:HHoB8TOCTb 282
 
TpeW:HHbI 282
 
TPHJlo6HTbI 109
 
Tpononaysa 52
 
Tponocrpepa 52 ,
 
Tpyrixa aspuaa, CM, .llH8TpeM8 233
 
TyMaHHocTb BHeraJl8KT~eCKa. 12
 
-'nJlaHeTapH811 3t
 
Typ6H.llHTbI 207 .
 

. Ty¢> 248
 

v
 

., ,1 

Tyctl H3BecTKoBblll: 248
 
Ty.po6peKQHlI 248
 
TY41iPHT -248
 

¥rJleiPHK8~HlI 220
 
Yron eCTeCTBeHHoro OTKOC8 124
 
-- n8,AeHHH 273 .
 
Yronb 67
 
-- '8HTP8~HT 220
 
-- 6ypblA 220·
 
-- K8MeHHblA ,220
 
YH,AYJIH~HlI 273
 
YHHMOp~H3M 8
 
Yp8H 27
 
Yp6aHH3a~HlI 323
 
YpoBeHb rpynroasrx BO,n 156
 
Ycrse peKH 140, 144
 
-- nensra 144
 
-- 3CTy8pHA 144
 
Yw:eJlbe 147
 

cIIaBo3HTec 109
 
4>a38 H3BeplKeHHH 236
 
-- CKn8,nQ8TOCTH 295
 
4>aKeJIbI 19
 
4>ayH8 106
 
4>8~HH 224
 
-- KOHTHHeHTaJlbH8l1224
 
I -- Bo,noeMOB 224
 
-- ..,-- H83eMH8l1 224
 
_ . ..:...-. -- KOpbl BblBeTpHB8HHlI 224
 
-- -- -- ne,nHHKOBali 224
 
-- -- -- gOnOB8l1 225
 
-- Jl8ryHHali 224
 
-- MOpCK8l1 224
 
-- -- BeCbM8 rJly6oKOB0.l1Hali 224 .
 
-- -- rJIy60KOBO.llH8l1 224
 
-- -- Me.nKoBO.llHali 224
 
-- -- ppH6pe3DI811 224
 
-- -- yMepeHHo rJly6oKOB0.l1Hali 224
 
4>ecToH 204
 
4>HKCH3M 304
 
4>HpH 176
 
4>JlarOnHT 91
 
4>JIopa 106
 
4>JlioBHOrJ1l1~HaJlbHble OTJIO:lKeHHlI 183
 
4>JlIOOpHT 89
 
4>opaMHHH~epbl 108
 
4>OPMbI saneraaaa 92, 93
 
4>opMa~HlI 225
 
4>oc~aTbI 86, 90
 
4>OC~OPHT 90
 
4>OToc41ep8 15, 18
 
4>y3ynHHa 108
 
4>yMapoJIa 242
 

Xa~e.ItoH 88, 99
 
XaJlbKOnHpHT 87
 
XHMH'IecKHe COe.ll.HHeHHlI 83 '
 
-- 3J1eMeHTbI 81
 
-- -- neTporeHHble 82
 
-- -- MHKp03J1eMeHTbI 82
 

Xopnoaue III
 
Xpoaocrpepa 15, 18
 
XpoMoc41epHble BCDblWKH 20'
 

lleueHT8Jl.HlI 223
 
lleHTpHKnHHaJlb 275
 
UepaTHTec III
 
llHKJIOH 57
 
Llapx 181
 
llyHaMH 267
 

qepBH 109
 
4J1eHHCTOHOrHe 109
 

'4JIeHHCTOCTe6eJIbHble 113, 114'
 

WapHHp 275
 
Illapsasc 285
 
llIeJlb~ 43, 191
 
Hlrox 93
 
lllHT KpHCTaJlJlHQeCKHH 296
 

3I;lOJlIOUHOHHoe Y'leliHe 8
 
3K3apa~HlI 180
 
3K30reHHble nponeecu 50, 120, 122;
 
~ -- BbiBeTpHBaHHe 122, 123
 
-- -- ,nHareae3 .22
 
--- .I1eHy,na~HlI 122
 
__ -- OCa.ll.KOHaKODJleHHe 122
 
3K30KoHTaKToBali 30Ha 289
 
3K30c~epa 52
 
3JIJlHnCoH.ll BpalUeBHH 41
 
-- -- rpexocasra 41
 
-- -- Kpacoscxoro 41
 
3J1IOBHii 128
 
3i1.11.0reHHble nponecca 120, 228
 
__ -- 3eMJleTpllCeHHlI 228
 
-- -- MarMaTH3M 228
 
--' --:- MeTaMop~H3M 228 /
 

. __ -- TeKTOHHQeCKHe .llBH:JKeHHlI 229'
 
3H,noKoHTaKToBali 30Ha 289
 
30JlOBbie OTJIO:JKeHHlI 135
 
30a 103
 
-- KPHDT03011:' 103
 
-- ~aHepo30A 103
 
3nHnJlaT~OpMa 297
 
3nH~eHTp 259
 
3noxa 106
 
-- CKJla,nQarOCTH 295
 
3pa 103
 
-- apxeacsas 103
 
-- KaiiHo30HCK8l1 103
 
-- Me3Q30AcKali 103
 
-- naJleo30iicKali 103
 
-- npoTepo30AcKali 103
 
3paTeMa 103
 
3P03HlI 140
 
-- 60KoBali 140
 
-- serpoaaa 132
 
-- rJly6HHHali 140
 

jI.llPO 43, 45
 
SIlliMa 113
 
SIlUepbl 113
 

J
 

348 



ornABnEHHE 

npe.B.HCJlOBHe
 
BBeJJ;eIlHe .
 
[eoJIOI1H'IecKHe HayttK ,H HX 6a.na'lH •
 
Kparaas HCTOPHli pa3BHTHli reonorax .
 

Pa3JJ;en I
 

3eMna a MHpOBOM npOCTpaaCTse 

Fzrasa I. Crpoeaae BCeJIeH'Hoi!:. • • • 
TJIaBa II. CTpOeHHe ConaelfHoli: 'CHCTeMbl . 
Tnaaa III. MeTOJJ;bl H3'Y'IeHHlI KOC'MH"lecxOCO IlIIpocTpaHCTBa 

Pa3:n;en II
 

061Jl.He cseAeHIUI 0 3eMne 

Taaaa IV. cI>opMa H pa3Mepbl 3eMnH. 3eMHaSi moaepxaocrs 
fJIaBa V. Crpoeaae 3eMnH. • • • 
Tzaaa VI. BHeUIHHe o60no'llQll 3eMJIH . 

A'l'Moc<jJepa •
 
[HApocepepa
 
BHoc<jJepa • • . . •
 

Fnaaa VII. cI>H3lf1'lecKHe caoacraa 3eMnH 

Pa3,LJ;eJI III
 

3eMHa'll xopa 

I'aaaa VIII. Crpoeirae 3eM'HOii xopu 
I'aaaa IX. BeUIeC'l'.llenIHblii COCTaB 3elMHOii xopa 

MHHepanbl . 
. I'opaae 'Il0POJJ:bl . . . . • . 

TJI8Ba X. KpaTKHe OBeJl:eHHIIH3 ~CTOPHH pa'3:BHTHli 3eMIHoA KOpH 
Tnaaa XI. 06UIHe ICBe,LJ;eHHlI a t'WnorHqOOKlHX npoaeccax 

Pas JJ; e II IV
 

3K30reHHble reonorasecxae npoueccu 

Taasa XII. BblBerpHlBaHHe ropnux 'Il0pO,LJ;. . • 
Tzraaa XIII. I'eoaorasecsaa oZJ;eRTeJlIJIHOCfb aerpa • • 
TJIaBa XIV. Feoaoraxecxaa JJ.ellTeJlbHOCTb :reICYqHX BOA • • 
[nasa XV. feOJIorH'Ie<lK811 .u;ellTeJIbHOCTb IDO,LJ;3eMHblX BOJJ; •• 
Faasa XVI. Feoaoraeecsas !lleflTellbHOCTb ne,lllHHKOB • 
:rJIaBa XVII. [eOJIOrH'IOCKali AellTeJlbBOCTb MOpli , • •• 
Faasa XVIII. [eonOrJNecK811 AeltTeJII>HOCTb osep H 6onOT . • 
I'aaaa XIX. I'eoaorasecxae l'esyn"'T&Tbl AellTeJlYlQICTH 3K30reH1lHX 

3
 
3
 
3
 
5
 

17
 
12
 
35
 

40
 
43
 
51
 
51
 
58
 
65
 
68
 

77
 
83
 
83
 
92
 

101
 
119
 

123
 
132
 
140
 
154
 

• • 174
 
• 190
 

211
 
II'PO~ecCOB 221
 

Pa3:n;en V
 

3HJJ.oreHHHe reOJlOrll1lecKHe npou.eccw
 

228
 
[naBa XX. MaI'M,8TII3'M • 232
 
[naBa XXI. BynK8HK3M • . 249
r aaaa XXU. .LI:BH:lKeHHlI seMHoR xopu 25& 
[,1aIBa XXIII. 3eMJIeTpllCeHHlI 272
Tzraaa XXIV. TeKTOHHtlOCKHe H8pYUIeHRlI 287

[JIaBa XXV. MeTalMOpepK3M • . . • • • • 291
rJIaBa XXVI. Ocaosmse 38JKOHO'Mep'HocnI P831lRTHH aeM'HoA KOpbl
 

Pa 3,LJ; e n VI
 

feOJlOrH.'le£KaR AeSlTenbHOCTb '1eJlOSeKa II oxpaaa oKpYlKalOlI{eii cpeau
 
307
I'xasa XXVII. reonorlf1l00KHe JIlOCJIeJl:OBaGlHH H AOK}'IMeHT3IJJHH 
3-16
[JIaBa XXVIII. [eonorH"lecK811 cny2tOOS IB CCOP H 3apy6elKoM 
321
I'nasa XXIX. [eonOrHqeCKali H TeXHoreHHali ,LJ;ellTeJIbHOCTb nenoaexa 
328
Faaaa XXX. Oxpaaa GleJl:'P 1l: OKp~lKaIOUIefi CPeAbI 
338


Dpe,AMeTHHA yxaaareas 

/ 

350 



:i: 
.j 

'~I 
,.rr 
,,~ 

.: 

." 

~neKcaHAP ~NlaAno.N~ rop6a~e. 

'O&lqASI rEOnOrHSI 

P~a'KTOp 11. M. lIIa'I'HpOBa. MJI3Jl,mHe peaasropu JI.. K.. Apxanosa, 
11. M. DaBJIOBa. XYAOJKeCTBeHHblH penaxrop T. A. K.OJIeHKOBa. TeXH~" 
qecIGlH . peaaxrop E. 11. Fepacsxoaa, Koppexrop C. K.. 3a~bHJI{)Ba 

HlB N. 2312 

'1f3,l\. N. E-391 ~aHO B HaOOp 27.05.81. nO)l,llllCaHO B IJe'l3Tb 09.10.81. T-25951. 
¢OPMaT 60X90'1.. fiyM. nm. N, 3 rapmrrypa JJHTepaTypHa R rlesars BblCOKBlI. 
-o6'heM 22 yen. nex. n. . 22;13 yen. Kjl.-()TT. 24,98 yq.-H3,l\. JL TH]JalK 20000 P:3. 

3aK. N. II q UetIll 90 xon, 

J13.n.aTe.nhcTBo «BhIC1ll3R WiCOJIa:J>. 
MOCKBa, 1(-51, HernRHllall yn., n. 29/14 

:MOCKOBCK811 THnorpac!lHll N. 10 COlO3nOJIllrpa4mpoila rrpa rOCY,l\apCTBeHROIl KOMR· 
rere CCCP no ,l\enaM H3,l\aTenbCTB. DOJIHrpa4lllR II IlBJlJlDloll TOprOBJIII. 113114. 
:Mocua', M-II.4. WnlO30Ball Ha6.• 10 

i
 
'~ , 

I,
d 


