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TIPEtrHCJIOBUE

B ocuoey orofi KHrrrrr rroro)(eHbr pe3yrbrarbr MHoforerHero r.r3yqeHr4fl
aBropoM reoxl4Ml4rr rroA3eMHbrx no4 foHeuKoro nporvla v fluenponcKo-
Aoueuxofi snarvHbr, Koropbre -qBrflrorcfl cocraBHbrMr4 qacrflMn reororuqe-
cxofi crpyKrypbr nepBoro rropqAKa r43BecrHofi r<ar luenponcr<o-/{oueqxufr
aBraKoreu (naneopuQr), {ouo-lHenpoBcxr.rfr upo ru5 nny llponrd Eo,uruc-
ro loHdacca. Pa:uoo6pa3ve rrore3Hbrx r4cKorraeMbrx, corep)Karrrr4xcfl B He-
Apar perl4oHa I,I 3aJreraroulr4x Ha pa3rr4r{Hbrx rry6lruax 3acraBrrer rrrr4poKo
I{cnorb3oBarb pa3rnr{Hbre Merotrbr r{x ilor{cKoB 14 rrporHo3r4poBarvrfl. Cpeelr
Hux rl4rporeoxl{Ml{rrecKufi uero4, KaK oAr{H uz uav6oJree rny6nHHbrx, r4Me-
er BaxHefiruee 3HaqeHr4e.

llocxomxy reorrofr.rqecKfie flpoueccbr [paKTr4r{ecKr.r He rrpoucxorflr
5e: yvacrl4fl BoAbr, ee xrlMr4qecxnfi cocraB flBrrercfl BecbMa rau$opu arvB-
HbIM rIpI43HaKoM npn nporHo3r4poBaHur{ cKpblrbrx }r rry'6oxo3arerarorurix
pyrHbrx LI HepyAHbrx Mecropo>r<Aeuufi nore3Hbrx HcKofraeMbrx. llo:rouy 6e:
H3yqeHzfl XIIMHT{eCKO|O COCTaBa nOI3eMHbrX BOA 14 feOX}rMr4qeCKrrX IIpOUeC-

coB, rlpol4cxolflrurrx B seN{Hofr Kope flpu ux HenocpetrcrBeHHoM yqacrLrr4,
HeBO3MO)KHO peureHrre MHOfrrX r,r3 OfpOMHOfO KOIUqeCTBa HayrrHbrx r,r frpaK-
Tr4qecKr4x 3alaq,, cTo.flruHx cefoAHfl |Iepex feorofaMr4.

K coNareHl4ro' 3a Aorfue roAbr r4ccreAoeauufi n YxpauHe He cro)Kr4-
rocb coScreeHuofi rr4AporeoxuMr4r{ecxoft rrrKoJrbr. OrAersHrre Borrpocbr
reoxl{Mrrn noA3eMHbrx BoA ocBeilIanr{cb B paSorax A.E. Ea6raHua , W.@.
Bonxa, B.I4. Lflrsxo tr Apyrr4x r4ccJreAoearerefi? Ho ueJrbHoro, o6o6rqalorue-
ro rpyra, noAo6noro erofr KHr4re? y Hac erue suxorAa He r{3Aaearoc;. Ae-
Top, r{crlorb3yfl orpol,rHrrfi cpaxruuecxufr Marepzar:, MHoror{r4creHHbre :Kc-
nepHMeHTaIbHbIe AaHHbre, pe3yrbTaTbr pea[u3aur4r4 [paKTurrecKnx peKo-
MeHtraquit, a raxlKe oreqecrBeHHstit u sapySe>xHsrfi o[brr!, crpeMr{rc.q ortr4-
carb pa3rr4lrHue Qaxropbr 14 npoueccbr, ilpor4cxoA.flu{He B cro)r{Hofi reoxn-
Mr4lrecKofi cncrenre "Boga - [opora - fa3 - )ItHBoe BetuecrBo" I4 Aarb o5r-
tcHeHI4e feolofr4qecKHM flBJIeHI{.f,M, IIpOI4CXOAflUIT4M C yr{aCTI4eM [OA3eN,r-

HsIX BoA. llpuueu Hapflxy c [orpo6uuu paccMorpeHr4eM reoxr4Mr4lrecKnx
npoqeccoB, oH He rorbKo He Soutcs AaBarb orBerbr Ha AzcKyccrroHHbre Bo-
rlpocbr, Ho [r 3arparr4Baer HoBbre, erud Her43BecrHbre, npoSlenlsr.

OcHoeHoe BHr4MaHr{e B MoHorpat^ yAeJreHo reoxr4Mr4r4 cneur4$rzue-
CKI4X fLIAPOTCOIO|I4I{CCKIIX CTPYKTYP - 3OHAM TCKTOHIILICCKHX PA3IOMOB.
)ru, rl4Aporr4HaMnr{ecKr4 orKpbrrbre crpyKTypbr 3eMHofi xopu prMeror Bax-
sefiruee 3HaqeHr4e rrfl rr4AporepMarbHoro pyAofeHe3a, rocKoirbKy rro Hr4M
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rpoi{cxolr{T BocxoAflulafl pa3fpy3Ka Mr4Heparoo6pa3yrotul4x pacrBopoB B

BepxHr4e crrou 3eMHofi Kopbr.
Ha o cuoB e Motre Jrr4p oB aH krfl. Lr p e3yJrbraroB rtp aKTI4LIecKI,IX uccreAo B a-

ttui.r B.f. Cyxpxo y6e4ureJrbHo AoKa3brBaer, Lrro cSopnrrapoBaBrxr.recr B
ilp eleJrax pa3JroMHbrx crpyKryp f r4ApoTepMarbHbre cHcreMbr ilp eAcraBr-qror
nau6orsuntfr r4HTepec Ar-q u3yqeHvrfl, nocKoJrbKy Borbr, ur4pKyJrr{pyrcuze B
Hr,rx, olreHb r{acTo HMeroT xapaKTepHbre [prr3HaKrr ApeBHr4x fr4ApoTepMarb-
Hbrx pacrBopon. Teoperur{ecKoe o6ocuoBaHr4e 3Tofo rroroxeHrrfl no3Bo"rrr{ro
eMy pa3pa6orarb HoBoe HayrrHoe Ha[paBJreHpre B coBpevesuofi rr,rAporeo-
xr4uvrvr, Koropoe Moxer 6srru cSopnryrr4poBaHo KaK "reoxkrukrfl rro/x3eMHbrx
Bor rr{AporepMarbHbrx cucreM".

3ra xHnra - nepBafl MoHorpacpux rro rror4crcosofi rrrAporeoxunrupr Vx-
par,rHbr. HanncaHa oHa Ha BbrcoKoM rrpo$ecctrouaJrbHoM ypoBHe, "xuBbrN'r"
fl3brKoM 14 no3ToMy refKo qnraercfl. 3uaqurerbHafl rlacrb ee ilocB-flrueHa
KOHKpeTHbTM [paKTr4rrecKr4M peKoMeHAaurr_sM fro rror4cKaM r4 npofHo3npoBa-
Hr,rrc MecropoxrAeuufi rroJre3Hbrx r4cKonaeMbrx, qro rro3Borrfler HaAeflTbcfl Ha
r4HTepec r sefi He roJrbKo co cropoHbr reoxr4Mr,rKoB, rrrAporeororoB, ru,rApo-
reoxr{MuKoB, reororoB, Ho r{ c[euuarrrrcroB, r{HTepecyrcunxcfl pa3pa6orxorZ
Mr4HeparbHo-cbrpbeBbrx pecypcoe Vxpauurr.

{oxrop reorr.-Mr{H. HayK, 3aB. orAeroM feororlrr4 14 feoxkrl.rrvrvr
pyrHbrx MecropoNAeuufi I4|MP HAH VxpauHu,
npo {leccop Kraeeo-Morlrrsucxofi aKa.{eM}rr,r

B.H.3aruurxo



BBEtrEHUE

feoxuuzqecKlre ocoSeuuocrr4 iloA3eMHbrx Botr onpeAerflrorc.fl rrpo-

ueccaMr4, rrporeKarourr4Mr4 B 3eMHofr xope. OcaAxouaKorrJreHvre v reKTore-
He3, MafMarr43M H Mr4Hepanoo6pasoBaHrre, a raK)Ke uem,rfi pqA Apyrrax Sax-
TopoB oKa3brBaror caMoe aKTrrBHoe no:4eficrBr4e Ha xuuzqecxprfi cocraB
rToA3eMHbrx BoA, rcoropr,rfi no o6pa3HoMy Btrpa)KeHnro A.M. OeqHHHrrKoBa
(1948), "...orpaxaer reoJrorr,rqecKyro r{cropnrc perr{oHa". B ro xe BpeMfl,
SraroAapx Bo3Mox{Hocrr4 Haxorr4Tbcs B rpex Susuuecrzr cocro-flHr4flx
TBepAoM, )Kr4trKoM n rasoo6pa3HoM, ssrcoKofi rrpoHr.rKarouefi cnocoSsocrvr kr
xr4Mr.{qecxofi axruBHocrr4, BoIa yqacrByer Bo Bcex reororr.rlrecKux npeo6pa-
3oBaHn-flx. lloeroMy poJrb BoAbr n (ropuapoBaHr4r4 u pa3pyrrelurvi Mr4HeparoB
r4 ropHbrx nopoA orpoMHa, a ee xr{Mr{r{ecxzfr cocraB flBrfl.ercfl ea}KHefirunN{
KpHTepueM ilporHo3r4poBanvrfl r{ rror{cKoB MecropoxAeHafr nore3Hbrx r{cKo-
naeMbrx. ZueHuo B TaKoM acrreKTe aBTop paccMarpr4Baer [oA3eMHbre Botrbr
B o croqHofr .racru NHenp oe cr<o -/lo HeuKoro aB JraKoreHa.

Z:yueuue reoxuwrrrr noA3eMHbrx BoA r4Meer Balr{Hoe 3HaqeHr4e B r4c-
cJleAoBaHr4r{ HeAp. 3axouoMepHocrrr rr3MeHeHr4q rrx xrrMrrqecKoro cocraBa B
pa3rr4r{Hbrx reoJIofrrLIecKHX ycroB}rrx rexar B ocHoBe [petrcrag,TeHufr o
npoueccax, npor4cxoAflulr4x B 3eMHofi xope, cpeAr{ Koropbrx: o6pa:oBaHae H
BbrBerprrBaHr.re Mr4HepaJroB rr ropHbrx nopoA, pa3fpy3Ka rty6uHHbrx $ruoH-
roB, aHTponoreHHoe 3arpfl3HeHr4e rr4ApocQepsr rr MHorHe Apyrr4e.

/[Henponcxo-foHeuxufi aBraKoreH - KpynHeias:ptit yrolrurrfr, core-
Hocssrii. ueSre-ra3oHocHstit tt pyloHocssrfr perr{oH VxparaHrl, B KoropoN{
iloA3eMHbre BoAbr -f,Br-f,rorcq, c olHofi cropoHbr, Ba)KHbrrr draxropoM Sopnlu-
poBaHHfl 6orr,uruHcrBa MecropoxAennfi [ore3Hbrx rrcKonaeMbix, a c .qpyrofi

ueHHbrM r.rcror{Hr4KoM xos-flfrcrBeHHo-nl{TbeBofo BoAocHa6NeHu.a, 5aru-

HeorornlrecKr4M, 3Heprerr4qecKnM 14 xr,rMr{Ko-cbrpbeBbrM pecypcoM. fIo:-

ToMy uccreAoBaHl4e reoxltMl{r{ecKr,rx ocoSeHsocrefi rroA3eMHbIX BoA Boc-

roqHofr qacru [ueuponcrco-loHerlKoro aBJraKoreHa HailpaBrleHo Ha pa3-

pa6orrcy peKoMeH garyvi't, ueo6xolrrMbrx Arfl rroBbuueHufl ocp$exruBHocrr4
reolrorr4qecKr4x paSor 14 pa3Br,rrr4fl rrpoMbrrrrreHHoro rloreHul4ara VxparzHst.

flpe4raraeMar MoHorpaQu.a pacclrr4raHa Ha rrrnpoxrafi xpyr qnrarerefr
- fl4lpofeolofoB, feoxzMl{KoB, feoJ'IofoB, feo3KoJlofoB,, a TaK)Ke acilvpaH-
ToB 14 cryreHToB feorrorr4r{ecKr4x Sar<ynmeroB Bbrcrrrr4x yueSnrx 3aBe.qe-
nwfi,. Or-ra Molr{er ilpeAcraBrqrb r4HTepec v Arrfl npoMrIIUrIeHHI,IKoB, I4HTepe-
cyrcuuxcs pa3paSorxoil pa3rarrHbrx BlrAoB rrorre3Hblx r{cKonaeMblx B pe-
TI, IOHC.
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Aerop [rr4poKo r4crrorb3oBar He rorbKo pe3yxbrarbr coScreeHHbrx r4c-
creAoBanrtfr, Ho r4 orelrecrBesHrrfr n zapy6exHrrfr o[brr r43yr{eHr4q reoxr4-
Mw4 rroA3eMHbrx BoA. Eorumoe BHr,rMaHpre B KHI4fe yAeJreHo [pHHuHrTLraIrb-
HO HOBbIM TeOpeTI4r{eCKUM Lr npaKTUrIeCKI4M IIOJTO}I{eHI,IflM COBpeMeggOfi

fr4APOreoxlrMr.rn, KoTopbre no3Bo-frflror perxaTb MHofr{e Ba}KHbre HapoAHoxo-
gqfrcreeHHbre 3axavtt.
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qACTb ftEPBA.fl

YCJIOBI4'I +OPMI4POBAHM'I M
TEOXMMMI{ECKI4E OCOEEHHOCTI4 IIOISEMHBD( BOI

BOCTOTIHOIZ qACT'I

EHEnPOBCKO-EOHETIKOTO ABJAKOTEHA

FNABA 1

TEoJIOTO-TI4IPOTEOJIOT%IIECK%E OCOEEHHOCTm PE|I4OHA

<DopuzpoBaHne rroA3eMHbrx BoA fluenponcxo-loHeuKoro aBraKoreHa
oilpeAeJrflercr rrcropr4efi ux cyruecrBoBaHra-fl B 3eMHofi xope. lloarony .qrq
froHr4MaHufl fr44pofeoxr{MHrrecKux flpoueccoB, rrpor4cxoAflrunx B efo HeApax
ueo6xotrrlMo I4Merb qerKI,Ie [pelcraBJreHrrfl o reKToHHrIecKIlx, rrrrorofl4r{e-
cKrrx, rr4Ap ore oro rur{ecKrrx, reoxrrMr4rre cKux vr Apy rux o co 6 es H o crfl x.

1.1. IIpeAcraBreHufl o crpyKType u reo.,'rorrrr{ecKoM crpoeHrrrl

/{Henponcxo-{oueuxufi aBJraKoreH (nporraS Eorurxoro louSacca, IJo-
Ho-lHenpoecr<ufi nporu6, [uenponcr<o-[oueqxzfi ilareopr4rpr) npnypoqeH
K poBooSpa:Houy repur{HcKoMy rpa6eHy, oSpasoBaBrrreMycfl Ha rore Bo-
cro.ruo-Enponefrcxofr nnarcpopuu H BxotrsqeMy B cocraB KpynHoro rru-
HilaMeHra, npocJrelKr{Barouerocfl or Ceeepnoro Mopfl Ao Tsur-[LIaHs 12,
2I1,297,309]. llpra rrr4pr4He or 70 Ao 130 xnr aBraKoreH ilporflrr{Baerc-q c
ceBepo-3ana1a Ha roro-BocroK or flpanflTrr to /{oua 14 rrpetrcraBrrfler co5ofr
He qro r.rHoe, KaK ApeBuuit, norpe6eussrfr nrar$opnresuufi pllSr [60, 168,
tB4,268l.

Taxofi rroAXoA K ero reHe3r4cy [o3Borfler corrocraBr.flTb reoJrorur{e-

c KHe, rlrAp of eorof ur{e cKlre' Mr{Hep af eHr4rre cKae, reo SIr3Irq ecKl4e, re ox LrMr4-
LrecKr{e w xpyrrre ocoSeHHocrr4 [Henponcxo-loHeuKoro aBJraKoreHa c xa-
paKrepHL,rMr4 qepraMr4 pa3rr4rrHrrx pn$roreHHbrx crpyKryp MI{pa c qerbK)

nor,rcKoB oSrqrax 3aKoHoMepHocrefi 14) B qacrHocrr{, reororu{qecxofi Aefl-
TCII,HOCTZ NOtr3CMHL,IX BO.4.

B pe3yrbrare repuaucxofi TeKToHrrqecxofr aKTr4BH3drJlrv, conpo-
B o x{raB rrr ei'tc s 6roxoerrMr4 ABH)K eHurMtt no pa3ro MaM, o 6p a: o n arc fl pn Or,
Bo MHoroM cxoAHufi c 6oree Moro4bruu EafiraJrbcKrrM u BocrouHo-A$pu-
KaHcKuM pnSranru [158,185]. Ero roxe? cKopee Bcero, cro]KeHo N,ra-
repuxonofi rcopofr, TaK KaK no reoSu:uqecKr4M raHHbrM B oceeofi qacrr4

crpyKrypbr noA ocaAoqHbrM qexJroM Haxo Aflrcfl .uopn$eficKrre 160, 2611 utu
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pu$eficxne [309] ilopo,qbr. Huxe, ua rtydulre 6oree 35 KM, 3areraer Kopo-
Bo-MaHTuitustit clofi, ilpeAcraerenHrrfi ruexorrHo-SasaruToBblM KoMrIreK-
coM ByrKaHoreHHbrx ropoA 12671. AHarus Beprr{Kamuofr 14 ropr.{-
3oHrarbHofr goHarbHocrr4 r4x pacnpeAeJreHr4.fl [60] yra3blBaer Ha nyrlbcaul4-
oHHoe pa3Burvre lHenpoecxo-[oHeuKoro aBraKoreHa, Koropoe xapaKTepHo
Lr rtrs Apyn4x praQroeux crpyKryp ilJraHerbr [353]. lloe BrrrflHvreM cl4r rpa-
BLrrarJVr4 rrpor4cxo4rzr guS$epeuquarJlrfl pa3rlrr{Hbrx rro Macce cocraBr-flro-
ulux MaHTHr4. llpr,t 3ToM rrerKne Spaxqlru, Hacbr[ueHHbre savSoree [oABr{x-
HbrMH KoMrroHeHTaMr4, orx{rrMarorcfl BBepx. llpouur<a;r ilo rryduHHblM pa3-
JroMaM B BepxHlre cror4 seunoil Kopbr, oHr{ nopo)KAaror rrpoueccbl Bocxo/:tfl-
ulefo rerrroMaccorTepeHoca, xapaKTepHofo Arrfl Bcefo nepr4ola pa3BLlTr4fl
feocrpyKTypbr, Brrrorb Ao Hacroflruefo BpeMeHu.

Bo:HlrxHoBeHrre rareo3ofrcxofr puQroreHsofi crpyKrypbr, conpoBox-

AaBrrreecr ueroqHo-ocHoBHbrM rrHTpy3rrBHbIM MafMarr{3MoM, frorox(nro Ha-
qaro $opunpoBaHr4lo /[nenpoecxo-f,oueuKoro aBrraKoreua. EypHax a$Qy-
3r{BHafl AeflTexbHocrb rroBJreKra 3a co6ofi HaKorrJTeHr,re ByrKaHoreHHo-
Teppr.rfeHHbrx ocaAKoB 14 3Baropr4ToB. K r<ouuy rro3rHero reBoHa Haqarocb
Bo3AbrMaHHe ro)Ka pn$ra, 3aKoHrrr4Brrreecfl ua pybexe AeBoHcKoro r{ KaMeH-
HoyrorbHoro BpeMeHlr 6peroHcxofr Qasofi repuuHcKoro oporeHe3a.

Ha,auuas c paHHero xap6oua, nareopu$r r4crrbrrbrBaJr ycrofr.runoe
o[ycKaHue, StaroAapfl KoropoMy B HeM o6pasoearraeb MoruHaq ronua oca-

ror{Hbrx r<ap 6 ouarHo -reppr4reHHblx rop oA.
B ilo3AHeM xap6one nporuSauue cMeH-flercfl Bo3AbrMaHI4eM, 3aBep-

rrrr{BrrreMcfl B KoHue nogAuefi nepMrr 3aarrbcKofr Qa:ofi repul{HcKoro reKTo-
reHe3a, rroro)Kr.reruefi Haqaro $opurapoBaHr4ro ocHoBHbrx reKToHpIr{ecKI4x
crpyKryp perzoua [66]. llp, sroM Bocror{Hafl. qacrb aBJraKoreua 6rt:ra r4H-
BepcupoBaHa rz npeo6pa3oBaHa e foueuKoe cKraArraroe coopylreHne, & B
norpyxarcurnxcfl ueHTparusofi r{ 3arrarHofi ero qacr.flx o6pasoe arvreb coor-
B ercrB eH Ho luenp o B cKo -/{oueuna fl Brratrr4Ha ra llpran xr cxwfi np o ru6 14 1l

Ha rpaHuue nepl'r.kr u rpuaca ilpor43orrrra 3aKrrollr,ITerbHax Qa:a rep-

ur.rHcKoro reKToreHe3a - nSanrrlcKafl. Oua colpoBolr(Aaracb r4HTpy3rrBHbINI
MarMarfi3MoM 14 nplrBeJra K oSpa:onaHuro pa3pbrBHbrx HapyureHufr c aM[rt4-
ryAaMZ, rpeBbrrrrarculnMpr 1000-2000 M. Ha rpaHl{ue Mera 14 rareoreHa
Mo[rHaq tapal'r^uficKa-fi Qasa atsnufr.cKoro reKToreHe3a, Bbr3BaBIrIa-fl rrHTpy-
:Herr;ril MarMart{3M Aafixoeoro rtr4na, cnoco6crBoBara oKoHllarerbHoMy
cpopnrupoBaHuro crpyKrypHoro o5:ruxa loneuxoro ilporrrda u AAB 1661.

B uacro.sqee BpeMq {Henponcxo-/[oneqxuil aBJraKoreH rrpeAcraBr.fler
co6oil cnHKJrrrHopuit, B ueHrpe Koroporo o6pa3oBaracb KpytlHa.fl Morola-fl
aHTeKrrr3a c rareogoficxr4M flApou. Ha cpoue o6ruero coBpeMeHHoro iloAbe-

11



Ma B OTAerbHbrx efo Lracrfx HaSrrolarorcfl orrycKaHlrq, qro yKa3brBaer Ha

TeKToHr4r{ecKyro aKTr4Br43aur4Fo rry6r4HHbrx pa3roMoB. C srofi aKTI4BI,I3auuei't
Ha npoTfl>KeHvlr4 AxI,rTeIbHofo feollofr{r{ecKofo BpeMeHr4 cBr3aHbI He ToIbKo
rr3MeHeHr4fl crpyKTypHoro o6rnxa perr4oHa, Ho u nocrynreHr4e pyAoreHepv-
pyrcuefo BerqecrBa B BepxHr{e cJror{ geN,rHofi Kopbr, Mr{fpaqnfl yrJreBoAopo-

I

AOB. qtOpMI4pOBaHI4e Xr4MZqeCKOfO 14 fa3OBOfO COCTaBa i lOA3eMHbrX BOA, a

TaKXe MHOfHe Apyfr4e feolofr4qecKlre flBIeHr,rtr.

B upoqecce cBoero pa3Br4Tufl ApeBuvrfi narreopraSr 3arrorH-sJrcff reppr4-
reHuo-:$$y:nnHrruu, xap6ouarHbrMrr r4 raroreHHbrMrr orrox{eHr4flMr4, o6-
pa3yrorur4Mr4 rpu crpyKTypHbrx 3ra)Ka: rraJreo3oitcxuit, nresosoffcxnfi u xafi-
uo:oficxuk. R pe3yJrbrare reKToreHe3a ocalorrHafl Torrqa 6ttna r4HTeHcrrBHo
pazSura pa3pbrBHbrMu Hapy[reHrrflM\r vr cl.rrflTa B cKxaAKr4, Koropbre rrporflrr4-
Balorcfl BAorb 3oH perr4oHarbHbx uy6uHHbrx pa3JroMoB.

I4:yveHnro reororr4lrecKoro crpoeHrr-f, loHeuxoro nporu6a 14 roro-
BocrorrHofi qacrn luenpoecxo-/{oueuxofi Brarr4Hbr ilocBflrrleHbr rpyAbr ra-
Kr{x Br,rAHbrx yqeHbrx xar A.lI. KapnlrHcrcuit, O.H. r{epnuruen, A.!. Apxar-
rerbcKr4ff, A.H. Co6oree , JI.VL Iyryrran, n.I4. CreraHoe, H.C. LUarcxnfr,
B.f. EoH4apuyx, A.lI .  Porafi,  C.V. Cy66oruH, B.C. l lonon' A.3. Tl lupoxoe,
R.W. CxaprxnHcrufi, B.E. Cor:rory6, A.B. r{exyHoe, M.B. tlupeuHcKa-fl,

VI Hurcorucxrtit, B.C. llauon, B.f . Beloxour, B.K. fanpuru, B.A. Kopue-
N{ar}rH, W.P . Beroyc, M.I. IeeeHrtrreirH u Ap. B ux paSorax' a raK)Ke B MHo-
ror{ucreHHblx orlrerax w nylwtKauu.qx Apyrr4x r4ccJreAoearerefr AaHa noA-
p o 5 Har xap aKTepr4crr4Ka re orrof r4qe cKoro crp o eHr{.s p err4oHa.

C mp amuz p acpun LL .ryLrmor o zun

flo BceMy [nenpoecxo-loHeuKoMy aBJraKoreHy AoBorrbHo xoporxo
H3ylreHbr pa3pe3br rropoA rreTBeprr4qHofo, HeofeHoBofo, ilaJreofeHoBofo, Ms-
roBofo, ropcKofo, Tpr4acoBofo, rrepMcKofo, KaMeHHoyforbHofo 14 AeBoHcKo-
fo Bo3pacTa.

{o He4aBHero BpeMeHr4 crr[Tarocb, r{To AeBoHcKrre orro)KeHrr-q, Heco-
rracHo 3aileraroruue Ha Kpr4crarrr4qecKoM apxefi-nporepo3ofrcxou $yn,qa-
MeHTe - caMbre ApeBHr4e H3 rrarreogofrcKrax ilopoA, 3arorHflIorqnx aBrraKo-
reH. B pe3yJrbrare rry6aHusrx reo$vsuqecKr4x r4ccrerosaHuir ctreraHo
[per[oro)r(eHr4e, r{To nor orJro)KeHr4flMr4 xap6ona-AeBoHa HaxoAr4Tcs crofi
MoruHocrblo I0-I2 KM, crolxeHHsrfi, cy4fl uo SusuqecKr.rM ceoficreaM, oca-

AoLrHbrMz c:r a6 onrerauop cpu3 oB aHHbrMr4 rrop oAaM u 126 51.
3ror, cKopee Bcero, "ropn$roBbrfr" c:rofi, 3areraro:r!l4ir B oceBoM rpa-

6eue. rrMeer, no-BrrAr{MoMy, paHHenareosoficxrafi (op4oBr{K-cr.rrrttypufturufi)
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BO3paCT r{ MO)KeT otlTt yCJTOBHO OTHeCeH K CaMOMy HI{XHeMy? r{eTBepToMy

crpyKrypHoMy sTax{y aBJraKoreHa. OAnaKo BBr4Ay AucxycclroHHocrl4 raHHo-
ro Borrpoca, crparurpaStrfl vr rnToJrorr4.s pefuoHa paccMarpl4Barorcfl, HarTv-
lg'afl c orro)KeHnfr AeeoHcKoro Bo3pacra (ra6r. 1.1).

feeoHcr<r4e [opogsr, oSHa]Ka]ounec-{ B upuSoproBblx r{acr-f,x aBraKo-
reHa, a raKN(e B qApax SpaxnaHTr.{KJrr4Harefi npeAcraBJTeHsr ryQalnr, rycpoS-
peKLrr4-flMr4, nop$upvraMv, 6a:arsranrz, KoHfJroMeparaM14, rtecqaHI4KaMI{,
n3BecrH-qKaMH r.r coJrrMu. B AAB rry6uua r4x 3aJreraHnfl Aocrr4raer 3000 u.

KaueusoyrorbHbre ropoAbr HecorJracHo 3areraror Ha IIopoAax Bepx-
Hero AeBoHa rr AoKeMGpux. Ha roro-BocroKe AAB MoruHocrb r.IX Aocrl4raer
4-8 nu, a B ueHrpe [oueuKoro nporzda - Ao 12 xnn. OrroNeHr4fl KapSoHa
noApa3AeJ]_rrrorcq Ha Tpu oTAeIa, KoTopr,re, B cBoFo oLrepeAb, cocrotrT r43
cBr{T, BbrAer.f,}orrlr4xc.fl no MapKr4pyrou{r4M fopr{3oHTaM z3BecrHflKoB u yrrefi.

Ta6ntua 7.7
Iurolo ro - crp arurp aQuvecKa.q xap aKTep r4crr4 Ka o c aAor{Ho fi ror ura

BocroqHofr qacru fHenpoecxo-floHeuKoro aBraKoreHa

Cncreva Or,ren Cnnra
(qpyc)

Huaerc ,llurororn.Iecxuli
cocraB

Moursocr;,
N,I

1 2 a
J 4 5 6

r{ereep-

TtrII{HAq

ConpeveHHrre
oTJlox{eHI{t

Q,, llorpe6enHble I4 coBpe-

MCHHE,IC [OqBbI

ao 10

BepxneverBep-
TIITIHbIC

Cpe4ueuerBep-
THTIHbIC

Q"'-t, JIeccoenAHbIe cyfnnHKu ;
f.rrrrHucTbre necKa; Kpac-

uo-6yprre rrecqaHble r-]rl4-

HbI

no20 -
30

HuNueqerBep-
TI{TIHbIC

Q' ao 40

HeoreHo-
Ban

flruoueH l,{r: flugr,r rrecrpouBerHble ;
DAKVIICT{HI4KIt

ao 15

MuoueH fIo:rraecxaq l{pt l lecxu MenKo3epHLIcrbre,

KBaprleBEre. llec.{auo-

f.rrHHI4CTbIe OTIOX{eHUq

ro 60

llareore-
HOBAg

Oruroqeu Eepercxar \b, llecxu c npocno{Mrr [ec-
I{AHI'IKOB, |JII,IH

3-25

Xaprrcoecxax th, llecxn rnayKoHr4ToBbre ;
aneBponrlTbr ; nec qaHIIKI{;

OfIOKI4

2-30

3ouen Kr.reecxa.s P"kv Arenporurbl, necr{aHltKr4,

fJr14Hr4crbr e Mepf enLI

6-40

l a
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Me:roeaq

lOpcxar

Tpuaco-
Bafl

llepucxa-a Hn>xuufr

KarreHno-
yfonbHa'g

Meprenr r{ Mel
BATbIC

Tperqr{Ho-

3-25

7 -30

ao 550

no 20

.uo 50

80- 1 00

ao 70f:rr.rHrr c npocnorMrr [ec-
qaH!{KoB

KaoraurrrucKat P lk r

f r  l r  uur necrpo-uBerH bre:
[ecr{aHrrKri pa3Ho3epHr4-
crbre; rpaevir

Anru4purF,r ; aneBp onurbr ;
nonoMHTbr; KaMeHHaq

conb; fr{rlcbr

Arenpolr,rrbr ; aprr{nn[Tbr ;
frecr{aHl4Klr c [pocnoqMi.{

U3BECTHqKOB

ao 30

ao 520

ao 350

AO

I  065

no 640

1 500-
2450

Byuaxcxar llecr<u MenKo3epHrrcrbre c
JIIIH3AMH IICCqAHHKOB

KaHeecKaq llecxu MeJrKo- 14 KpyrrHo-

3epHacrble; [ecLIaHHKr4,

a,qeB00.[nTbI

Bepxunfi Maacrpnxrcxufi
Kaunancrufi
CauroHcxni.r
KoHrqxcxrafr
TvooHcxufi
Ceuorrancrufi

IH.vrxwwit llecxz f.rruHacrble ; f,'Ir4Hbr

BepxHnfr Kuvuepn4x-
eorxcxui.{

llepecrauBaHue fruH,
pblxnbrx [lecqaH[KoB, rec-
KOB

.uo 345

Ke:r:ronelr-
oxcQrop.lcxnir

H:eecrHqKr{ AoJloMrITo-
BbIe, il ecLI aHIjKr4 I43BeCT-

KOBI,ICTbIE

Cpe4Hr.rfr Earcxui.r f:ruHrr reMHo-cepbre;
fIII,IHIICTbIC fICCLIAHNKlI

Eailoccxr.rfi

Aarencxnli f,tttut t, nepecnanBaro-

IIIHCCfl C TICCI{AHIIKAMH

Hnxuzir Toapcxrlir frnurr
Bepxnnir

Htz>nur.rfr CepeSpsucxas f,ruHrr necrpo-qBerHbre ;
recqaHuKu pa3Ho3epHrl-
CTbIC

{poHoecxar

Kpanaaropcxar

C:raesHcxas
Huxuroecxas

BepxHnfr ApayxapnroBat Aprur,rarbr ; aneBponrrrbr ;
[ecqaHr4KH; npocnou v3-
BCCTHqKOB

14 KaMeHHrrx yrrefr

Aeu,roecxar,
y'caeecrcan

Cpe4unfr Mocrcoecxufr

I A
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I 2 a
J 4 6

Earuxupcxuli C

HraNsr.tfr Hararopcxuii C fle c.r auux v ; aprvrnntr rrbr,
I43BCCTH,'I KI{ : AOJIOMHTbI

850-
3 800Bn:eficr<zii cri

TypHeilcrrzil

r fleeoH-
cKat

BepxHrzfi Opanu<nfi T: Kosrr ol'repar[,I ; rtecr{aHI4 -

Kr,r; cnaHrlbr

350-
500@aveucxui.r

Cpe4urafi X{ueercxfifi T: TySsr ; KoHr,roMeparbr;
coJIl{, [ecLIaHnKH, Ir3BeCT-

HflKV

I 000-
2000

llepnacxr4e orro)KeHr.rr pacnpocrpaHeHbr B AAB, a raK)Ke B EaxMyr-
cKofr u Kamrr4yc-TopeuKoii KorroBr4Hax AoHerlKoro nporr45a.

Ouox<eHr4q Me3o3ofrcKoro crpyKTypHoro 3Ta)Ka 3aJreraror Ha nareo-
3ofrcKux ropolax ilor{Tr4 Ha Bcefi Teppr4ropw AnerrpoBcKo-loneqxoro aB-
raKofeHa 14 oTcyTcTByroT lrrrrrb B MecTax BbrxotroB KaMeHHoyforbHbIX {
rrepMcKr{x roJrul.

Kafrno:ofrcxpre orJroxeH r4fl pasBwrbr rroBceMecrHo pr HecorracHo 3are-
falor Ha pa3Mbrrofi rroBepxHocrr4 [areo3ofrcxur r,r Me3o3ofrcxux KoMnneK-
coB.

Tercmouurca
B Hacro-quefi pa6ore 3a ocHoBy rrprrHrrbr cxeMbr reKToHar{ecKoro

pafioHupoBaHzfl duenponcKo-AoHeuKoro aBiraKoreHa B.C. flonoBa 166,691
Lt V.A. MafiaauoBr4r'ra [1 66], Koropbre AorrorHeHbr MarepuaraMr4 6oree
fro3Anr.rx r4ccreAosautrf i  [56, 179,259,268 pt Ap.].frybuHubre pa3roML,r Bbr-

AerreHbr rro B.K. fanpr4rrry 156, 57,58, 59, 60], B.V. Cxaplr{r4HcKoMy 1179),
B.f. Beroxonro [20], M.B. r{upnaucKofi u B.E. ConrorySy [309], B.E. Cor-
rory6y, M.I4. Eopoayn uHy Lt A.B. r{exynoey 1266, 2681, M.I4. FoporyrnHy

1321, P.M. Cnrururo 1258,2591v Apyrr4MI4 aBropaM.

luenpoecKo-AoHeuxufi aBrraKoreH ofpaHr4qeH 3oHaMr4 rorrolKr4B)/-
tqax pa3roMoe - EapaHoBr4rrcKo-AcrpaxaHcKr{M - Ha ceBepe n llpunxrcKo-
MausrqcKrrM - Ha rore 14 paz6vr ronepeqHbrMr4 pa3rroMauu (puc.1.1 ).

BroxoerrM xapaKrepoM luenponcKo-AoHeuKoro aBraKoreHa oilpe.{e-
rfleTQfl pa3AeJreHr4e cTpyKTypbr Ha oTlerbHbre I{acTtl, oTrfiLraFou{uecfl KaK IIo
ycroBnqM pa3Br.{'ttrfl, TaK H rro feororr,rqecKoMy crpoeHr4Fo. B npeeerax pau-
cMarprlBaeMofo peruoHa qerKo Bbrrer-qrcrcr doueuxufr nporuS a luenpoe-
cxo-floHerrxa-fl Bnarr4Ha. Olsar<o iloJroxreHue rpaHr{urr Me}r{ry Hr{Mr4 onpe-
Aer.qerc.q B oqeHb rrrapoKr4x npeAerax, B pe3yrbrare qero o6pa:yercs o6-
rrn{pHar reppr4Topvfl, orHeceHr4e r<oropofi K oAHofi rB BbrrrreHa3BaHHbrx
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crpyKTyp qBr.flercfl AkrcKyccr4oHHbrM. OAnu r4ccrreAoBareru cKroHHbr cLrr4-
rarb ee ceBepo-3arra4HbrMtr oKpar4Hanru fouSacca 166, 69, 1791, Apyrpre -
roro-Bocro.rnofi rracrblo,.4AB 14,621, a rperbr4 - rrepexoAsofr soHofr MexAy
Hr'IMrr 124,63,1661. K rony )Ke, Becbnra npoSreMarr4rrHbr rr reKToHtrqecKr4e
ilapaMerprt :rofi Teppr4Topwvr.MeN4y reM, oilpeAereHHocrb rro3r4rr4r4 B Bo-
rpoce ycraHoBreHrr-fl rpaHr4rl Me)nAy AoneqxuM ilporr{5ou vr XAB, KaK 14
ilapaMerpoB 3oHbr corrJreHeHr,rfl 3THX crpyKryp, Koropyrc B.K. faepraru
(1 968) Ha3Bar "3ana4Ho-Aoueuxufi rpa6eH", r4Meer ilprrHrlr{ruairbHoe 3Ha-
qeHue. 3ro ueodxoAl4Mo He rorbKo Arq pa3BrrrLtfl Teoperr{qecK}rx npe:l-
craBreHvrfi o reoxuMl4r4 rroA3eMHbrx BoA, Ho 14 Arfl perleHr4fl MHorr4x 3aAarr
rtp aKTr4rre cxofi re orof HI4.

B.C. llonoebtM (1963) rpaHr4rla Me)r(Ay NoueqxzM rrporrrSou ra d
npoBoll4rcfl no KpnnopoNcxo-llaBrroBcKoMy c6pocy. On apryMeHrnpyer
3ro rraBHbrM o6pasovr reM, rrro K 3arrally or pa3roMa ilpeoSlaAaror cy5-
nrarcpopMeHHble,, ? K BocroKy - cySreocr4HKrr4HarbHbre ycrroBr4r pasBkrrvrfl

[66] Sror pa3roM B rrraHe coBnaraer c HarTpaBreHueM BbrtrereHnofr B.K.
f anpuurent ( 1 9 69) MaHryccxo-fy6xuscr<ofi 3oHbr r:ry6uHHbrx pa3rouon [5 6.
60], xoropa.f, .f,BJTqercfl 3arraAHofi rpauuuefr 3analuo-AoHerlKoro rpadeua. C
BocroKa rpa6eH orpaHurrLrBaerefl, cydnrepraAuoHarbHbrM loHeuxo-
KaxueecKuM rlySaHubrM pa3roMoM 12591.

Taxlte flpeAcraBreHnfl, no-Br{ArrMoMy, uanSoree coorBercrByror r4c-
Tr4He. lefrcrerzrerbHo, B orirrrqze or loHSacca, ocaAoqHa.fl ToJrua 3analno-
Aoneunoro rpaSeHa MeHee AucrorlupoBaHa reKToHnqecKr4Mr{ HapyueHr4fl-
MI'L 3lecs pa3BI4TbI [pel4MyulecrBeHHo corqHoKyrrorrbuue 6paxvaHTvrKrru-
IlarbHble crpyKTypbl 14 AoBorbHo rrorHo [peAcraBreHbr raroreHHbrc (nepnr-
cxue) 14 Me3o-KafiuosofrcKrre Sopnrallnu. Bce 3To, KaK H yMeHb[reHue B 3a-
rIaAHoM HalpaBJreHrrur creneHr.r MeraMopQusnra yr:refi, cSruNaer 3anaxHo-
Aoueuxnfr rpadeu c AAB. OAuaxo cyuecrByror r.{ AoBorbHo 3Har{HrerrbHbre
pa3rl4t{I4fl Me)rqy 3Tr4Mr4 crpyKTypaMn. Onu 3aKr}oqaForcfl,, B ocHoBHoM, B
pe3KoM (n 2-3 pa3a) yBerur{eH}rr{ rryduur,r 3areraH}.rr SynlaMeHra K Bocro-
Ky or Kpzeopoxcxo-llaBroBcKoro pa3iroMa, r4cqe3HoBeHr{r,r cSpocoB 14 rro-
flBreHrr4 HaABI,rfoB, a raKlKe B pa3Brrrzrv Morrl uofr yrueHocHofr Torulr4 Kap-
6osa. B orruque or AAB, 3Aecb (:a rncxrrcr{eHueM Cnileaxoecxofr crpyKry-
pbr 14 prla KynonoB e CeeepHofi soue MerKofi cxraAlrarocrt4) novru orcyr-
crBylor (ua r:ry6rlHax Ao 3000 - 4000u) cxomxo-uuSylb 3HarrureJrbHbre
cKoflreHr4fl yrreBoAopoAoB, a Te, KoTopbre rrMeroTc.fl, ilpeAcTaBleHbr, B oc-
HoBHoM, ra:oeofi Qasofi. llounno vKa3aHHbrx oco6eHnocrefi 3anarnc,-
Aoueuxrafi rpa6eH orruqaercr or .4Byx coceAHr4x crpyKryp 14 rro xapaKrepy
npotlBreunfi uarMarrr3Ma" Bce 3To no3Bor-ser crrr4Tarb ero [epexoruofi

AB
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crpyKrypofr Mex(ry AouerrKr4M nporv6ona n [ueilpoBcKo-Aoueur<ofi enaAu-
Hoft, Koropafl Ha pa3Jrr4r{Hbrx 3Tailax reoJrorr4.recxofi Lrcroptrv r4MeJTa KaK
reo cr{HKJr r4HarbHufi , rax n nrar$ opMeHHbrfi xap axrep p a3B Lrrr4fr .

B [uenpoBcKo-loHeIlxoM aBrraKoreHe pa3roMbr pa3m.{qHbrx HarrpaB-
neuvfi rBr-fl lorcq o cHoBHbrMH cBfl 3yrou vrMvr SreMeHTaMu MelKrv r:rv6rrHHbr-
Mrr qacrfllrru geNaHofr Kopbr kr MaHTvrut, c oAHofi cropoHbl, 14 ocaAorrHbrMr4 or-
roxeHr{flMl,I, c ,qpyrofi. C Huuu cBq3aHbr rrpoueccbr rerrroMaccorrepeHoca,
eaNuefiuunr SaxropoM Koroporo flBr.flerc.r pa3rpy3Ka Bo,q rrySoxoro $op-
M[poBaHI4fl, OlrpeAerrfforuafl tr3MeHeHl,dfl xrrMr,rqecKofo cocraBa rroA3eMHbrx
B OA, ilp Or4CXOA.fl rrlze IO HaCTO_fl ruef O Bp eMeHr4.

B oca4ouuofi ToJIIrle paccMarpr4BaeMoro perr4oHa npocJrexaBarorcfl
pa3roMbl AByx ocHoBHbrx Ha[paereHr{fi: ceBepo-3arraAHoro ("goueqroro") u
cy6uepuAl4oHaJlbHoro, xor-q HeKoropbrMr4 r{ccJreAoBarer-f,Mr4 BbrAer-flrorcfl
raKlKe pa3roMbr ceBepo-BocrolrHoro kr l.py/rvrx HanpaereHlrfi 1321. 3a uc-
KrroLIeHI'IeM KpaeBbIX V rpAHLrLrHbrX ilOflepeqHbrx, pa3JroMbr ilpo.sBxflrorc_s B
Bl{tre orHocl4Ter[,Ho y3Krrx (1-10 xnt) rexroHuqecKr4 HapyueHHbrx 3oH, or-
cronlrlax Apyr or lpyra B cpeAHeM Ha 30-40 KM [166]. Ouu e 6orburr.rHcrBe
cryqaeB, uMeror nranrufiuoe 3arroxeHr4e w o6pazyror xapaKTepHyro cr4creMy
6roxos seN{Hofr Kopbl, flBJrflflcb yrracrKawv savt6oJree aKTr4BHoro rerTiroMac-
conepeHoca, K KoTopbrM ilpHypoqeHbr KaK ApeBHr4e fr4lpoTepMarbHbre or{a-
fI4, TaK U COBpeMeHHbre fr4rrofeHHbre fr4Apof eoxzMzqecKue aHoMa jtrr4lr.

PasroN{sr cySurraporHoro r4rrv ceBepo-3anaAHoro ("Aoueuroro") Ha-
ilpaBreHl4fl l{rpalor HalrSoree Ba;KHyro poJrb B SopurapoBaHr{t{ reocrpyK-
Typbl dHenpoecxo-floHeuKoro aBJraKorena. K Hr{M orHocrrcfl He rorbKo or-
paHuqr{Barcurze reocrpyKTypy KpaeBbre pa3roMbr, Ho 14 ueruil pxt pe-
rnoH arbHbrx p a3p brBHbrx Hapy rue nnfi rry6r.rHHo ro 3 aro)KeHr4fl .

llp w nxrcro -MasblrlcKafl 3 oHa rry 6aHHbrx p a3rro MoB - ro x(Hafl rp aHr4ua
rareopl4Qta. [LIupIaHa ee Aocrr,rraer 50 xru n Solee [59] Ha rore 3oHbr B
rpeAerax loHeqKoro nporn6a oHa rrpeAcraBrena IOxHo-loHerlKuM rry-
SuHusnr pa3JIoMoM, aMrrrr4Tyra cMerueHr4r Koroporo no SyH4aMeHTy Aoc-
rl{raer 5-10 xnr [52]. B AAB rpoAorrx{eHr4eM ero, rro-BrrAr4MoMy, flBrrflercfl
Mprxaiuoecxo-Iopreecxnfi pa3roM, aueroulr.ril nasu.rfrsoe 3arro)KeHr{e LI
flor{Tn BeprHKaJIbHoe ilaneHne c aMrrrury.uofr cN,rerueHpr{ oKoro B xu 120,
321. Cenepuar rpaHr4rJa 3oHbr B ocaAoquofi rorrue BbrpaxeHa MyurKeroB-
cxo-llepcaaHoBcKlzM HaABr4roM, Koropufi xoporro BlrAeH Ha npo$ure fC3 e
o6oux cJlo-sx geN{Hofi Kopbl. C :runr pa3roMoM 14 corrp-fl)KeHHbrMu c Hr4M pa3-
pbIBHbTMLI HapyueHvrflMu cBfl3aHbr Marbre r4HTpy3r{rr MafMarr,rlrecKr4x rropol.
Ha eocroxe MylrlKeroBcxo-llepcr{aHoBcKuit uaxsr{r nepexoArrr B cr4creMy
Carscro-MaHrt.{cKoro pa3JroMa l\79} A na 3arratre oH, rro eceft Bepo.r{rHo-
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crtr{, I4Meer ilpoAorr)KeHne e BorqaHcKoM Bbrcryne KpzcraJTrzqecKoro Qyu-
AaMeHTa, corp-trraflcb c xoporuo [pocJre)KeHHbrM Ha YxpaaucKoM rur4Te

f, eera4oBcKr,rM pa3roMoM.
BapaHonu.IcKo-AcrpaxaHcKa-fl 3oHa KpaeBbrx rry6uuurrx pa3roMoB,

orpaHl4rrlrBaroulafl aBrraKoreH c ceBepa, Ha orrr4crreaeNaofi Teppr4Topr4a [po-
flBirfleTcfl B Br4Ae AByx KpyrrHbrx pa3pbrBHbrx cTpyKTyp, ceKyrqnx 3eMHyro
Kopy tr Aocrr4raroruux MaHrr4r4 f56, 1541 - Cenepo-loHeuKoro z Kpacuo-
peuKofo pa3JroMoB.

Cenepo-loueqxrafr pa3roM, flBJrflFoulttitcs roNnofr rpauzqefi 3oHbr,
ilpocre)KrBae'ter B BI4Ae cepr4r4 pa3pbrBHbrx Hapyureuufr c aMrrrrr4TyAaMr4 or
1-4 eo 10- 12rcw 1201. AltnruryAbr KpacHoperlKoro c6poca Aocrr4raror 250v.

If eurp arsuo -[oHeuxufi p a3roM rrp o crex{ r4Baer cfl a I{eurp aruHofi qac -

rr.r [oHerlKoro nporua6a.lTagax Ha ceBep nol yrnou 70-85o, oH pacceKaer
3eMHyro Kopy Brrrrorb Ao rpaHrrurr Moxo [5, 32,56, 165]. B nopolax rareo-
3ofl pa3JroM BblpaxeH fraeHofr aHTr{KJrr4Harbro floHdacca, cBoA roropofi
pa:5rar MHoroqncreHHbIMI4 Ar4afoHaJrbHbrMr{ pa3pbrBHbrMr4 HapyueHvsuvt. B
ilpouecce Me3o-Kafiuosoficxofi TeKToHuqecxofi aKTr4Br43 ar\r4r4 Ha aHTr4Krrr4Ha-
rn o6pa3oBarc{ prA MeJrKr{x KynoJrbHbrx crpyKryp,, pocr Koropbrx Hadruo-
Aaercfl r4 B Hacro-fluee BpeM.{ lI7 , 285, 2991. BocroqHee, B rTpererax Ha-
rorbHoro Kpfl)Ka, rry6uuurrfi xapaKTep 3Toro pa3roMa rrolTBepxraerct
frpocrpaHcrBeHHofi ce.rrssro c HHM IaeK nanrnpoQupoB U791.

Kopyrucr<o-!poHoecxufi ll79l pa3JroM r4Meer 3anaAHo-ceBepo-
3anaAHyro opHeHTI4poBKy rr coB[a4aer c roxuofr BerBbro MapreecKoro Hax-
Br{ra 166, 691, ocroxH.flroruero [poHoncKyrc, CraequcKyro n KopyrbcKyro
KynorbHble crpyKTypbr. Ha ceficMofeoirorur{ecKoM pa3pe3e :enruofi Kopbr no
rrLrHr4r4 Horaficx-Cearoso [154, l79l oH qerKo npocJrexr4Baerc,fl ro nepxuefi
MaHTntrt? uro $uxcnpyerc.q rto cMerueHr4ro rpaHr{ubr MoropoBr,rqr4lra. B sa-
naAHoM Hanp aBr eHr4vr Kopyrs cxo -{p o uoe cxufi p a3rroM rp ac cupy erc-fl g o Fr ori
rulporeoxl,IMl{qecKrrx auoualnfr,, npoT-srnsa}ouefrcq or KopyrbcKoro Ky-
IIoJIa qepe3 Me.{e6zxoBcKyro, KpacHoilaBroBcKyro ra Oxr.fl6pbcKyro crpyK-

D/pbr r{ Aarree - B AAB.
llerpoecxo-Kpeuescxofr pa3roM B ocaAoquoil rolilre BErpaxeH ceBep-

uofr eerBbro MaprencKoro Hal.Bvrra, ocJro)Knqrcuefi TepuoecKyrc, Kaveu-
cKyro, CesroropcKyro', CnueaxoBcKyro u Bo:rseuxoBcKyro KynorbHbre
crpyKryprr. CorracHo reo$usuqecKprM r.rccJreAoBaHu-flM lI79l, pa3roM r4Me-
er rry6uuHlrfi xapaKTep. B /{uenpoecxo-loueurcofi BnaAr{He oH, rro eceil
Bepo.srHocrlr, [poxoAr4T r{epe3 A.rer<ceeBcKyro u KpecrurueHcKyro 6paxLraH-
TI4KTI4HAIV.
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IOxHee, qepe3 Eer.f,eecKyo', KeruqeecKyro' Bepxue-IauHoecKyro v
MaprxHoBcKyro crpyKrypbr, or llerpoecKoro Kyrrora Ha 3arraA, B AAB rpo-
Tqfl4Baercq, rlo-Br,rArrMoMy, eru€ oAr{H pa3JroM [B], xoroptrfr rroKa reororr4-
r{ecKr,I He KapTr{pyeTcr.

KpacHo4oucrr.rfi HarBr{r, npocrr4parourfic-fl Ha BocroKe reppnropr4}.r
naparreJrbHo Ocenonty pa3rroMy pr ceKyur,rfi seNaHylo Kopy c aMnrr4ryAoil Io
1-3 KM, nMeer rry6uuHoe 3arrolKeHr,re. Ha npoSa:re fC3 oH Aocrr4raer
nepruefi MaHTr4u. B pafroue r. CraxaHoBa pa3roM rrepeceKaerc.fl c Arnlag-
HbrM HaABr4fOM, raKxe AOXOA.nUT4M AO fpaHr4qbr MOxO lI79l. O6a OHu O6-
pa3yror eII4Hyro 3oHy, rrporflrr4Barouyrcc.s s Eaxuyrcxofi KorroBr4He tro ce-
B epHoro Kp brra llepn onr afrcxofi aHTn:r;ruHarvr .

P asro u sr cy5 nl ep vr trr4oHarrb Ho f o H anp aBr eHr4fl , D,e r.flrr\ue Nue up o B c K o -

toHerlxrafi aBlaKoreH Ha orAerbHbre nrelaSror<lr, ropa3ro xylKe rrpocre-
)KnBarorcfl B ocaAoqHofr rorrqe. Cpe4a BbrreJrfleMbrx pa3raqHbrMr4 r4ccre-
roBarerrMr{ crpyKTyp raKoro poAa, ocraHoBuMcfl ua nau6oree 3HaqrrMbrx,
onpeler-qroull4x KaK [pr4Hur{rrbr reKToHuqecKoro pafioHup oBaHufl Teppr,rro-
pw, TaK u ee reoJroro-rr4lporeorofr.rqecKue oco6essocrr4.

Kpue op oNct<o -lfaB Jro B cKlr fi r ty 6usurrfi p a3roM, KaK yx{e orN{e q aro cb,
sBr.qercq BbtpDKeHr4eM B ocaAoquofr ro:rue Manryccxo-fy6xuHcxofi :ostr
pa3roMoB, orAerqrouefi 3anarso-floHeurcr.rfr 6norc (rpadeu) or AAB a Bo,r-
qaHcKoro Bblcryna VxpaprHcKoro rrllrra. Pasrou HMeer Kpyroe Bocror{Hoe
nareHr4e (60-80') c aMrrJrr4ryrofi cMerueHu.q roBepxHocrr4 0yreareHra Ao 2
ru [20] u $vrcwrpyerc.fl flo cMerqeHrrro rpaHr4u Koupaga u MoropoBr4lrzqa

159,1191.
Aoueuro-KaAnegcKafl 3oHa pa3roMoB, trIrr4 "uloBHafl" 3oHa, flBr{erct

orpalKeHneM B oca4ouHofi ToJ'rrue Boruoeaxcro-Ka:ascxofi rry6annofi
crpyKrypu [56], orpaHlrrrr4Baroureir 3ana4uo-loueuxufi rpa6en c BocroKa.
K nefr rprypoqeHbr MHororrucreHHbre pa3pbrBHbre HapyrueHn.q (@pauuys-
cxuit, IJeHrp anrHtrIfi , f opno e cxzfr nagyvr v) n aHTkrKrtrHarbHbre cKraAKr4
(BerxoncKa-f,, foproncr<ax, fcvHoecxa-fl vr Ap.). B [peAerax ee Brrr4flHvrr
fipoucxoAuT L{cKpI4BreHr4e ocefr crJraxoK, Bo3AbrMawr4e noBepxHocrr4 perbe-

Qa ̂  ua6:rrcAarorc.fl aHoMarzv cr4rbr r-qxecra [56, 59]
ElaHqzx-Poneurroecxzfr pa3roM, npor-f,rr4Baercfl rrapauerbHo Ao-

neuxo-KarueBcKonry, Ho BocroqHee rrocJrerHero. Cor,TacHo .qaHHbrM fC3 os
(lrlxcrapyercfl no cMerueHnro Syu.aanreHTa 14 rpaHr{r1sr Moxo c aMrrrrurylofi e
7 ,5-2 xu [20] .

flouuuo yKa3aHHbrx 3oH pa3roMoe cy6ilrepvrlnoHaJrbHoro HanpaBre-
Htr4r, HeKoropbIMI4 trccreAoBarerflMr4 BbrAerr{erc-rr KepveHcxo-Cras.sHcKa.q
3oHa rnybuuHblx pa3noMoB 1321, Koropafl r.rMeer rpaHcperr4oHarbnrrfi xa-
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paKTep, pacceKar cxu$cxyro rrr4ry, vxpazucxzfi IIIZT, luenpoecKo-
Aoneqxrafi aeraxoreH rr BopoueNcrcuit Kpr4craJrrnqecKr4fr l.rraccue. B mvpu-
Hy oHa rrpocrr4paerc-fl or KpunopoxcKo-IlasroecKoro pa3JroMa - Ha 3arraAe
Ao roro-BocrorlHofo 3aMbIKaHI4.fl Craesucxofr vr lpyxxoBcKo-
KoscraurrrHoBcKofi crpyr<Typ - Ha BocroKe. BosNaox{Ho, rrro r4MeHHo c :rofi
soHofi cBr3aHo cpopurapoBaHr4e ueroro pflila rr4AporeoxuMr4rrecKr4x aHoMa-
tuit s c lrHKrrr.r H aJr b Hbrx np o ru 5 ax E axir,nyrc rco fi K orro B r4 Hbr.

C rry6uHHblMr4 pa3:roMaMr4 orrperereHHbrx HarrpaereHufr cBfl3aHa He
TOTbKO fI4ApOfeOXUMUrreCKafl 3OHaIbHOCTb, HO r{ pa3lr,rr{Hbre Tr{rrbr MI,IHe-
paIH3auIrI4, CKOfIIreHI4f yfreBOtrOpOAOB, rrpoflBreHkrfl MrlHepaJrbHbrx H ilpo-
MbIIrIrIeHHbrx Bo,q. lloeronry perxeHr{e Borrpoca o ilpocrpaHcrBeHHo-
BO3paCTHOM COOTHOrrreHZr4 3Tr4X pa3rOMOB r4MeeT ilpr4Hur.rilr4aIrbHoe 3Haqe-
HAe.

Hara6oree y6e4r.rreJrbHo yKa3aHHax upo6rreMa peuaracb AoHeuKHMu
reororaMz. HraNe [pr4BeAeHbr BbrBoAbr, ocHoBaHHbre Ha Marepuarax H3yrre-
Hur loueuKoro nporu6a u "nepexoAsofi 3oHbr" (ceeepo-3anaAHbrx oKparrH

dor-r6acca - no B. llonony), roropbre B paBHofi uepe crpaBeArr4Bbr 14 AJifl
{Henpoecxo-floueur<ofi BrraAuHbr.

B uacroflrrlee BpeM.f, pr3BecrHbr rpu ocHoBHbre roqKrr 3peHr4.q Ha fiocre-
roBarerbHocrb o6pasoe aHAfl 14 3Borlouuro uy6aHHbrx pa3rorvroB doHeuxo-
ro npornSa (ex:rro-uafl v ero "ceBepo-3arraAHbre oKpar4Hbr"). llo ilpeAcraBile-
Hr,IflNr n.14. CrenanoBa 14 I4.A. MafilauoBur{a [165, 166, 2541 3aro)KeHne 14
pa3Bl4rr4e pa3JroMon cy6l,tepn4lroHarrbHoro r4 ceBepo-3arTarHoro HarrpaBre-
urafr upol4cxoAr4Jro oAHoBpeMeHHo. M.I. IeeeFrurefiH rz I.fL HecrepeHxo

U57l BbrcKa3brBairrr MHeHne o roM, vro cydMepr4Ar4oHarbHbre pa3roMbr no
orHorxeHr4ro K pa3roMaM ceBepo-3arTaAHoro npo crvrpaHz.fl flBrflIorcs 6oree
MoroAbrnru. OrHaKo noAaBrqroilree 6orrrur4HcrBo r4ccretroearerefr 120, 25,
32,251,259,266 v Ap.] i lpr4rrrrur K BbrBoIy o Soree ApeBHeM 3aro)KeHnu
loilepeqHbrx, cy6nrepraAr4oHaJrbHbrx pa3JroMoe. I4N{eHHo raKofr esrrql pa3-
rer.f,ercfl u aBTopoM. Ha ux 4oxenr6puficxoe, Bo3MolKHo, - paHHeilporepo-
:oficxoe 3aro)KeHrre yKa3brBaer He rorbKo pe3yJrbrarbr rry6uHHoro ceficvo-
3oHAHpo BaHufl 12661, Ho 14 coBrrareHr4e flpocrr.rpaHur cy6uepr4AuoHarbHbrx
pa3JroMoB c opr4eHrupoBKoil Aoxetr6prafrcxr4x crpyKryp VrcparaHcKoro ulura
u BopoHelr(cKoro Kprrcrarrr4rrecKoro MaccHBa.

3aroxeuve pa3roMoB ceBepo-3arraAHoro, "Aoueuxoro" Ha[paBreHlfr
npolr3orrrr-o, BLrJJr4Mo, B treBoHe. SIsnxscs HaJro)KeHHbIMa rto orHorueHl4ro K
[olepeLIHbIM pa3IoMaM, oHr,r eue co cpetrHe-[o3AHeAeBoHcKofo BpeMeHH
npuoSperaror rloMl{Hr.rpy}ouee 3HaqeHr4e B reoJ'roru{qecKoM pa3Br4Tt4rr npo-
rv6a. C uunrz, B ocHoBHoM, cB-fl3 aHa v ruAporepMarbHa n py rna.q MHHep atv-
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3ar\r4fl B nopoAax pa3rr{qHoro Bo3pacra (HvrxuroBcKoe pryrHoe Mecropox-

AeHr{e, pyAonpoflBlreHnfl. dpyNxoecxo-KoHcraHTr4uoecxofr aHTnKrrr4narrv,
C:raesHcKoro 14 Eer-fleecKoro KyrroroB, llor<pono-KupeeBcKoro ropcra 14

Ip.), feorepMl4r{ecKl4e (e rolr r{Hcre rr4AporepMr4r{ecKue) aHotrarkrtr, a raK}r{e
otlafl4 pa3rpy3KlI BoA uy6oxux ropr43oHToB, oSoraueHHbrx Mr4Kpo3ireMeH-
TaMr4I,{ ra3aMl4. B Hacrostrlee BpeMq B 3oHax myduuHbrx pa3roMoB ceBepo-
3anaAHoro HailpaBreHr4s ilo raHHun reo$r,r3r4qecKr4x cbeMor< Sraxcupyrorcfl
Hoeefrtrrue v coBpeMeHHbre reKToHrar{ecKrze trBr4xeHr4fl. pa3rrlrquofi Ha[paB-
JIeHHocru. Bce 3To cBl4AereJrbcrByer o rrocroflHHoM iloAHoBreHvrl\ "x{trr3Hr4"
3Tr{X pa3roMoB B TeqeHr{e Bcefo nepr4o,\ar4x cyulecrBoBa}lr4fl.

Taxnnr o6pasol,r, frrylnHHbre pa3JroMbr ceBepo-3ailaAHoro rrpocrr4-
paljnfl, flBJl-fl-scb OTHOCT4TeTbHO MOrrOAbrMU, r4rpArr4 r1 npoAoDr{a}oT LrfpaTb
5o.ree BDI{Hyro porb B sBorrorrr4tr fr41pocSepu, BKJrroqax Sopnu{poBaHr4e ee
reoxlrMrrqecKnx oco6eunocrefr , o5pasoe a:a:ae rr{AporepMarbHofi nauuep arn-
3arJr4Lr 14 p a3pyueHl{e M e crop oxleH u il rro Jre3Hbrx 14 cKorraeMbrx.

B lnenponu<o-f,oHeuKoM aBJraKoreHe [rr4KarrrBHar reKToHr4Ka rrper-
craBrleHa pa3Hoo6pasurrnru SopMaMH, pacrpeAereHr,re Koropbrx B pa3rr4r{-
HIIX rlacr.qx perl4oHa onpererflerefl ocobesuocr.flMr4 trx feororraqecroro
pa3Br4Trrf .

Cpe4z cKraArrarrrx crpyKTyp Noueqxoro uporu6a ocHoBHbrMr4 flB-
r-srorcq ruHefinue cKJratrt<u. Hav6oree KpyrrHbre H3 Hr{x: fraena.q, Kyfi6rr-
IrleBcKo-HeceeraeBcKafl , Haroruuo-TapacoBcKafl , Kornaxoecxo-3aNa q a,ToB -

cKa-q, 3yencxar lr r{epHyxr{HcKafl aHTvrKrrrHarrz, gucrxxoso-CHe)KHqHcKar,

LUaxrIancxo-HecBeraeBcKafi:, Boxoeo-XpycrarbcKafl cHHKlr{H atkr. Ha
Kpblrb.flx uporuOa pa3BI4Tbr MeJiKrre cKrarKr{, orpaxarculue 6:roxoertil xa-
paKrep cKJroHoB yKIl] 14 BopouexcKoro MacctrBa. CxnatrLrarocrb Ao-
HeuKoro nporu6a I4Meer qerKo BbrpaxeHHyro 3ana4Ho-ceBepo-3arraAHyro
("4oHeqKyro") opl4eHrr4poBKy (prac. 1.1), coBilaAaroulyrc c HarrpaBreHlreNr
pe rr4oHaJrL, Hbrx rny6 rauubrx pa3ro MoB.

B 3analuo-loueuKoM rpa6eHe (nepexolHofi 3oHe Me)Kry Aoueurcznr
nporu6oM I{ AAB) cruaAqarocrb rro Qopruanr H rrpocrpaHcrBesHofi opr4eH-
TI4poBKe BecbMa pasHoobpa3Ha, r{To orpax(aer ilpoMe)KyrolrHoe rrorox{eH?re
3rofo pefl4oHa Me)KAy AByMfl BHyrpeHHkrMrt Mefa0TpyKTypaMr{ aBraKofeHa.
OcHoeurIMI{ cocraBJlflroulzrMvr rpadeHa .qBrflrorcr BaxnlyrcKa-rr pt KamuLryc-
Topeuxa.fl KorroBHHbI, B r(oropbrx pa3Br4Tbr orHocurerbHo KpyilHue ruseil-
HbIe cKTaIKLI (lpyNxoecxo-KoHcraHTuHoBcKafl, ApreuoBcKaq, Ovepernu-
c Ka.fl , [p o uon c Kafl aHTr4Krrr4Haru. Kp anraropcKafl , gac o n - flp cxan, C etro rop -
CKA' C', I  H KJIHHA,' ]  H).
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duenponcxo-loHeuKa.fl BrraAuHa orrr,rqaercq 6oree cnorcofinr,rnn xa-
paKTepoM nJrl4Karrreuofi TeKToHr4Kr4. 3lecs npeoSraAalor cor.qHo-
KynorbHlle cTpyKTypbl, tIpOTflrl4BaIOIUHeCfl BAOIIb 3OH perIIOHaIbHbIX pa3-

roMoB ceBepo-3anaAHoro HanpaBreHr4-fl. B nrex<xyilorbHbrx npocrpaHcrBax
o 6 p as o e alrr4cb c H H Krrr,I H arrr, B n aA 14 H br r4 K o rr o B z H br .

Maz.v amlrsM u rv.aKaHusM

B ucrop r4v p a3Brnun []uenp oB cKo -loHeqxoro aBraKoreHa BbrAer.f, ercfl
Tpvr 3Tafla MafMaru.{ecxofr Ae-f,TerbHocrr4: IocKJraAuanstfr, cKnaAqarr,rfr kr
rrocrecKrraAqarbfi 136, 1 2B].

lleperrfi 3Tan orHocr4Tcq Ko BpeMeHH 3apo)KAeHr4fl ApeBHero ptrcpra e
cpeAHeM-rIo3AHeM treBoHe. lrx Hero xapaKTepHo odpasoea:nLre rueroqHo-
ocHoBHbx ra6SponrHr,rx, 6asalrrorrtrHbrx u rueroqHbrx ocpcpysraeoB, a raKx{e
4ua5asoe. MarNaarl4r{ecKafl ileflTerbHocrb 6rrra cB-fl3aHa B ocHoBHoM c 30-
H aMI{ Kp aeB bIX (B ap aHoBr{r{ cKo -Acrp axaHcKoro u llpunxrcxo -MaHr,rvcxoro )
pa3JIOMOB, nO KOTOpbIM Vr3rIdBAIrr4Cb IrIerOrrHO-yIbrpaOCHOBHar, UeIOqHO-
Sasarrror4lflr^afl, rpaxu6asarbroBas pr rorevn-6azatbroBa.fl MarMbr. Torerar-
Sasarr,roBble HHTpy3Lrv, ilo-Br{Ar4MoMy, vMeIrv Mecro 14 B 3oHe Oceeoro
pa3rro l {a  11281.

XapaxrepHafl rrepra AeBoHcKr4x r43Bepxeuufi - HaKoilreHr4e orpoMHbrx
rorul nupoKracrl4rrecKoro Marepvarra ra Srrcrpar cMeHa $auufi B pa3pe3ax.
3ro, rlo MHeHraro 3.M. Lfli lxeBu.t 14 T.B. 3anrqronofi (1917), flBrrflercfl. cBkr-
IererlbcrBoM Toro, rITo "...Iz3neplKeHlrfl IrpoHcxoilLrrr4 r43 a|IflaparoB UeH-
TpaJrbHoro rurra, Koropbre HepeAKo o6pasonbrBaJrrr ueilor{Kr4 Btrorb rry6r.ru-
HrIX pa3roMoe". llo HX [peAcraBJreHr flv^- r43Bepx{eHHbre Maccbr, BKruolra.q H
KoHeqHbtfi npo4yKT pacKpr4crarr rrrzt:,ar\vu - nerreJr, HaKarrrvBarrueb s6tuzu
ByrKaHI'IqecKI,IX nocTpoeK. B resoHcKr4x orJrolKeHr4.flx coxpatnil:acb ocraTKr4
ByrKaHHLIecKux arilaparon (cc. HuxoraeBKa, Honorpor{uKoe 14 Ap.) [154],
r{To yKa3blBaer Ha cnpaBeArr{Bocrb raKoro ilpeArroro}KeHr.{x. [lpu SToM N{ar-
M?, pacTeKaloilIa_flc.s fro pa3pbrBHbrM HapyrueHttfll./) BHeAprracb Bo BMe-
ualoulue flopoArr, o6pa3y.q B Hr4x rrracroBbre 3aJrexu u Aafrrcu. tr4:nepxeH-
Hbte ilopoAbl [epBofo 3Tana MarMarr.r3Ma xapaKTepr,r3yrorcfl o6oraueHHo-
crbro x{ere3oM, TZTaHON,I, HI4KerIeM, xpoMol,r, r<o6arbroM.

Bropofi 3TarI MarMarr,r3Ma npuxoAr4rc-tr Ha KoHeu [areo3os v 6ttt cBr-
3aH c cpopuHpoBaHrreM ocHoBHbrx cKJralqarbrx Ar4croKaqufi pervroHa (saairt-
cKaq r,r n(tamucKat cpassr repur{HcKoro reKToreHe:a). B reqeur{e 3Toro fTa-
na o6pa:onblBarl,Icb rueror{Ho-5a:arurou4uufi v aHAe3r4T-Tpaxr4aHAe3uro-
ettfr rcourlJteKcbl H3Bep)KeHHbrx nopo4. B loHerlKoM rrporw6e ilopoAEr KoM-
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nJIeKca oSpa:yrot gaircu, ilrroKr,r 14 Me)K[JracroBbre nHTpy3r{pr, Koropbre 3a-
reraror cp eAr4 KaM eHHoyro JrbHbrx orJrolx euufr .

B luenpoecxo-floseurofi BnaAp{He, a raK)Ke a "nepexoAuofr 3oHe" co
cKraAqarblM 3TanoM MafMarr,r3Ma cB.fl3aH col-guofr l\r4arrnpr43u, xoropttil
conpoBolxAarlcfl BbrHocoM o6lonrxoB rr rrbr6 wta6azoB B KenpoKr4 cor,flHbrx
IIrroKoB. A6comoruufi Bo3pacr u3BepxeHHbrx ilopoA pr3 corr.sHoKynolrbHbrx
crpyKTyp, onpeAe:reHur'rfi xatufr-aproHoBbrM MeroAoM, cocraBr set 31 3t1 3
- 414!14 MJIH. ner [ 28], rrro coorBercrByer BpeMeHr4 npoflBreHr{-f, AeBoH-
cKoro ByJlKaHIr3Ma. B rpeAerax reppuropr{H r4ccJreAosauuil 6percvrar rr3-
BepxeHHbrx ropoA BcrpeqeHa Ha AAaNroecxofr, Kopyrucxofi, llerponcxofi,
Eer.qeecxofi, KpacHonaBJroBcKoit u HeKoropbrx Apyrlrx crpyKrypax. Cne-
qra$v.lecxofi reoxl4Ml,Iqecxofr ocodeuuocrbro rr3Bep)KeHHbrx nopotr Broporo
STala MafMaTI43Ma flBIflerCfl TIOBbIIITeHHOe COAepXaHr4e Karkrfl, l'lArHvrfl, Tr4-
TaHa, ulrpKoHlrx, uuo6vtx, pySttgLtr rr petrKr{x 3eMerb. B ro }r{e BpeMfl, B Hr4x
oTMeqeHo yMeHbIrIeHI4e, IIO CpaBHeHrrro c nopotraMr{ [pelbrAyuefo ?Tara,
coAepx{asnfi e:reMeHToB rpyrrrrbr }r(ere3a I I 54]

Tpewtfr DTan MarMarl4qecrofr le-flTerbHocrr{, rrpoucxo xs::r.eil B ycJro-
BLrflx aKTI{BII3ar\vr4 KoHcorrzlr4poBaBilrefrc.fl cKraffrarocrr{, uau6olee ilpeA-
craBI4TeJIbHo BbrpalKeH Mrayccxunr KoMrrreKcoM,raunpo$r4poB, rcoropufi
orHocr,ITcq K rueroqHo-5a:amroBoMy rr4T\r. Os crox<eH aBrHToBbrMr4 ilop-
cpupnrantl4' KaMnroHHTaMH, MoHrrwKr4TaMvr, gua6azaMvr, ra66po-4*ta6asaul^,
fir4KpI4roBbIMI4 uopQnpuraMrr. Bo:pacr 3rrrx ropoA, onpeAerenutifi rcamtil-
aproHoBblM MeroAoM, cocraBrfler 160+12 lr.tu. rer [ 54), qro ro3Bor.fler
orHecru HX K oAuofi H3 Kr{MMepuficxux ("AoueqKux" - rro C. By6uony) $as
' .
( J3 - K, ). L' ?rI{M rIepI4oAoM cB.q3aHo 3aryxaHr{e cKJraAqarocrkr u o6pasona-

Hl{e pa3JIoMoB? rlo KoTopbrM B 3eMHyro Kopy rrpoHr4Kalru ulelolrHo-ocHoBHr,re
N{afMbr.

Ilpn paccMorpeHrrr4 oco6esuocrefr MarMarr43Ma /{HeuponcKo-
loHeuxoro nareopn$ta, Herb3fl He orMerrrrb npocrpaHcreeHuofi v Bpe-
nteHHofr cBr3r4 Mex(Ay I43BepxeHHbrMr4 r{ raJToreHHbrMr4 [opoAaMu, cBfl3t4,
Koropafl xapaKTepHa AJr.f, 6orsruzHcrBa KoHTr4HeHTarbHbrx pz$roB pr aBra-
KoreHoB urapa [39, 184]. lefrcrazreJrbHo, coJreHaKorrrreHue B rareopraSre
rlpol4cxoAl4rlo B ABa 3Tara - B cpeAHeM-rro3AHeM AeBoHe r{ B paHHefr neplrra.
B ero )I(e BpeMq orMerrarucb u nan6orblrrlle BcnbrrrrKr4 N{arMarLI3Ma, rrph-
ypoqeHHbre, c oAnofi cropoHbr, r SperoHcxofi, a, c Apyroii - K 3aarbcxofi n
ntbamucxofi Sa:aM TeKToreHe3a. B AeeoucKr4x r{ repMcKpTX reororr4r{ecKux
pa3pe3ax ps4a corlf,HoKyrrorbHbrx crpyKryp AAB orMer{eHo KaK B3ar4MHoe

QaunanrHoe 3aMeureHl4e IIJracroB corr4 14 r43BepxeHHbrx flopoA, TaK u 3aMe-
uIeHI4e nraruoKra3a gua6azoB rarrrrroM, rr4rrcoM r.r aHrrzApr,rroM 11641. V.ru-
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TbIBa.-q, qTo HacbltueHHble HaTpneM v KaJrr4eM [IeIorIHbIe [ocTMafMaTuqe-

cKr4e pacrBopbr o6brr{Ho coAepN(ar 14 cBoSoAHbrfi xJrop [55, 335,369f,, ouvr
MorJru crarb ocHoeofi Qopuup oBa:uufl xropuAHo-Harpr4eBbrx paccoroe. llo-
creAHI{e,, flocryrlafl, B pa3orperyro crpyKrypy pra$ra, Srrcrpo wcilaprrrrcr, c
o6pasoeaHl4eM KaMeHHoit u rcarrufinofr colefi. IrluesHo 6naro:fap.a etrcoxoil
reMneparype rox{a pra$ra B IeBoHe u rrporu6a e rrepMn, coxpaHqeuefics e
TetIeHLTe MI4TTI4OHOB fler, Mofra? fIO MHeHr{}O aBTOpa, [pOLrCXOAtrTb I,IHTeH-

cl.{BHa-fl caAKa uIacroft, fIorITr4 rurueHHofi TeppI4feHHErx qacrl,Iq, a TaK)Ke
c,'IeAoB Sayulr ra dl,roptl, corz. llo-euAuMoMy, yKa3aHHbre npoueccbr ilpo-
HcxoAIrrH B MopcKoM OaccefiHe. O4nar<o, BbrcKa3aHHar roqKa 3peHr4q
rtrlrlb [peArroro]KeHrre o Bo3MoxHoM MexaHr.r3Me coreHaKorrreHr4fl. Henpo-
crofi Bonpoc o reHe3l4ce MorUHr,rx rorul coJrr4 e pr,rcproreHHbrx crpyKTypax
CIUC O}KI,{IACT ilPABI4JIbHOfO OTBCTA.

1.2. OcnoBH[,re qeprbr Meranr.roreHrru u reoxuMrru

luenpoecxo-f,oneqrcufi aBraKoreH .flBrlf,ercfi oAnofr r43 sar(Frefrulrx
MeranrofeHl4lrecKr4x oOracrefr Bocroquo-Eeponeficxofr nrar@opnau. Pa:-
MeureHue pyAHofr nrraHeparlaaur4n KoHTporr4pyerc-s 3Aecb roJrroxfl4Byrur4Mr4
rrySuuublMt'I pa3JIoMaMI4. B coorBercrBr4r4 c HanpaB,TeHr.reM Koropbrx Bbrrrle-
rflrorcq pyAoHocHble 3oHu. OcoSoe 3HalreHr{e ilpr4 3ToM r4Meror y3rbr nepe-
ceqeHt{t pa3roMoB pa3rr4r{Hbrx HanpaBrrenvtit, B Koroptrx o6trqHo pacilora-
ralorc.fl uauSo:ree KpyrrHbre 3HAoreHHbre MecropolKAeHr4.fl r{ pyxonpoflBre-
H14fl.

Opy4euenr.re [peAcraBreHo, B ocHoBHoM, fr4ApoTepMarbHo-
MeTacoMaTI4r{ecKI4M, fI4ApOTepMaJIbHbIM 14 CeII4MeHTOfeHHbrM feHeTHrIe-

cKI{Mn rLrrraur, cpeAr4 Koropbrx BbrAersercfl HecKorbKo pyAHbrx Qopnrauafi.
K nepeoia uz reHerl{qecKr4x rpyilil orHocr4Tcx $opuauvfl pyAoHocHbrx

cKapHoB. Ona pI3BecTHa B 3oHe coqreHeHzr {oueuKoro nporuSa c llp"-
a3oBcKI,IM Maccl4eoN{ YKIIL TAe cKapHr4poBaHr,rro rroABepxeHbr rropoAbr Kap-
SosarHofr ToTIUII4 Hr4xHero r<ap5oHa, Koropbre KoHTpornpyrorcq pa3-
pbIBHbIMI4 crpyKrypaMl4 fOx<uo-/{oneuxofr 3oHbr pa3xoMoe. Cxapubr r.rMeror
xere3o-MerHo-KodarsroByro cnerlr4aJrr43ar{uro 14 [peAcraBreHbr MrrHep amr-
galluefr MarHerI4Ta, reN{arr4Ta, xarbKorrrtpr4Ta, 6opur.rra, xarbKo3r4Ha, Mo-
tu6 iletlwra' ro 6 ar broHo cHoro rrLrpvr a, f arre HHTa, cpruo o pr4T a [ 3 I 6 ] .

f op as4o rrll4p e Irp eAcraB JreHbr Mecrop o)KAeHlr.fl rr4Ap oTep M arbHoro re -
He3l4ca, t{rparoul4e ocHoBHy}o porb B MeraJrroreHr4r4 perr4oHa. Cpeeu Hr4x,
6e:yc.roBHo, BeAyilIee N{ecro rpuHaArex(r{T pryruofr py.qnofr cpopnaqnv1 B
rcoropofr Bbrtrerlflrorc.q KBapu-aHTr4MoHr{r-Kr4HoBapHbrfi (Hrzrcr4ToBcKoe pyA-
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Hoe rore), rr4KKr4r-Kap6oHar-Kr.rHoBapHbrfi (lpyxroecxo-KoHcraHrlr-
HoBcKoe pyAorrpo.{BJreHue) ra xap6oHar-KuHoBapHbrfr (lorcyqaeBcKoe pyAo-
npoqBreHrae) rrrrrbr [5 1 5].

3o:roro-cyruSra4uar Sopnrauzr, pa3Br4rafl B npetrerax Haro:n,uoro
py.[Horo rlor-fl' c$opuzpoBanacb Ha ilepeceq eHvrr4 I]eurpansHo-loueuKoro
u EraH.{zx-PoeeHbKoBcKoro rny6r4HHbrx pa3xoMoB, rAe o6pa:onarrr4cb 30-
:-Ioro-cyJlrSugurre 14 rroJrr4Merarrp{qecKr4e pyAorrpo flBrrennfl.. OcHoeHbrMH
pyAHbIMI{ MI4HepArrAl/lkr:rOfi sOpir4aUr{r{, nOMr4MO 3OJrOTa, flBrrflrorcfl csane-
pvr, rareHltr, 6rexrue pyAbr. XaparrepHo rrpr4cyrcrBne nlrpnra, apceHorru-
pr4Ta, rr4,qpocrroA, aHKepr{Ta, KBapua, Aou6accr4Ta, KaJrbuura [3 1 6].

PryrHo -rorl4 M eraiull4llecxaq pyAHar $ op nr arJr4fl rrp ercraBre Ha 6zryu -

uo-rapSoHar-KHHoBapHbIM I4 xap6ouar-raJreHrrr-c$aneprrroBbrM Mp{Heparrb-
HbIMtI Tr'7naMr4 v npzrypor{eHa K KyroJrbHbrM crpyKrypau Ceeepo-3anaAHoro
loudacca u [t.R, pacrroJro]KeHHbrM BAoirb cy6ruuporHbrx pa3roMoe (Eerr-
eBcKafl, CraeqFrcxax, KopyrbcKa.q v tpyrute crpyKrypbr).

llornn,lerarruqecKa{ pyAHaq $opuaqrar, Koropafl xapaKTepr{3yercfl
HarI4rII4eM AByx Mr4HeparbHbrx rr4noB: KBapq-rcap6oHar-noruMerar-
rplqecKoro 14 KBapll-xropl4T-aHKepur-rroJu{Merarrur{ecKoro pa3B}rra s Ha-
roJIbHoM pyAHoM y3re, B 3oHe coqJreHeHr4fl loueuxoro nporn6a c llpr-
a3oBcKI4M Maccl4eou VKLU vr Ha Ceeepuofi aHrr4Krr4Harr4. Vqacrr<u Mr4Hepa-
tr43ar\\rr4 K o HTp orrr{py}orcr co orB ercrB eHHo I {eurp amuo -flone uKuM, lOx-
Ho-loueuKl4M ra Cenepo-floueuKr{M pa3roMaMa. Ecru yKa3aHr4fl Ha HaJrr4lrr4e
opyreHeHrrfl srofi cpopnaaunu vr B 3oHe rry6uuuoro MyrureroBcKo-
llepcraauoBcKoro pa3rroMa [2 1 5].

O:to op raroB afl Q opu au r4fl np e AcraBreHa rp eMfl Mr,rHep ar b HbrMr.r rr4na-
NIr{: rcap6oHarHo - (nonenorunaroeo) - cpruoopr4roBbrM? Karbqr4r-Sruoopn-
roBr,IM I4 KBapu-cpnroopraroBbrM. flepnrrfi rr3 HHX xapaKrepeH Ar.q lloxpono-
KnpeeecKoro MecropoxAeHr4r Sruooptzra, pactroroxeHHoro B y3re repece-
qeHplfl fOxtno-loHeuKoro u Erauqnx-PoBeHbKoBcKoro rry6uHubrx pa3ro-
MoB. fraeHltMrr MI4HepaJraMrr qBrqrorcr $moopr4T, KaJrbuHT, AoroN{r,rr 14 rro-
reBble ilrrarbl. llorruruo HHX Bcrpelrarorcfl cepr4rrrrr, xn?p{, xJropHT, He-
cperrzu 14 HeKoropbre rpyrr4e Mr.rHepaJnr [178]. Kanrqur-cprrcopuroBr,rfr run
pyeuofr Ml4Heparrnar\Lrr4 pa3Brrr KaK B 3oHe IONHo-loHerIKofo KpaeBoro
pa3nol{a (nxrrouas u lloxpono-KrapeeBcKoe Mecropo)KtreHue), rax r{ B 3oHe
Cenepo-loueuxoro KpaeBoro pa3roMa. B rrocJreAHeM cryr{ae opyAeHeHr,re
npuypoqeHo K H3BecrH.flKaM cBr4Tbr c] e ceBepHofr sose uelxofi cKraAlraro-
cru. @moopur odr,tqno Bcrpeqaerc.q 3Aecb BMecre c AaKKr4ToM. Keapu-

Qrrcopurosbtfr rl4n opy.qeHeHr4-fl ccpopnarapoBarrcfl npra Qnro opr4rvaaur4r4 KpH-
cTajlJiu4rr e cKI4x n op oA.
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flonrvnto yKa3aHHbrx, B perr,roHe [oryr{r4rrr, pa3Bvrrlre v Apyrr,re pyAHbre

Sopuauuu rv1porepMarbHoro reHe3r4ca. Cpe4u Hr{x BbrAeJrfl}orc.q: cypbMq-
uan, 5apr4ToBafl, Surytr-xap6ouar-cynrQrz p'Hafl [3 16]

K r{I4cry ceruMeHToreHHbrx (co 3Har{r4Telruofi lo:refi ycroBHocrz)
MolKHo orHecrl4 Sopuaur4ro MeAucrbrx [ecr{aHr4Kos uuxHefi nepMr4, Hakr-
6olee florlHo rIpeAcraBJIeHHy[o e Eaxuyrcxofi pr 3HarrvrrerrbHo MeHbrrre - B
Karsvnyc-Topeurofi KorJroBrrHax loH6acca. O reHe3r4ce pyeuofi Mr4-
Heparl43arrvtr:rofr Sopuaur4u :ner LrerKoro rrpeAcraBJreHr4-s, nocKorbKy or-
Hr4 VQCITeIOBaTeII4 OTHOCflT HX K fr4lpoTepMarbHbrM, a Apyfr4e - K ocaAoq-
HrIM oSpasonaHr4flM [153, 155]. Cxopee Bcero - reHe3r4c SopuarJvrlr Mert4-
crblx [ecLIaHHKoB flBrflercfl rrrAporepMaJrbHo-ocaAorrHrru. llpra 3ToM Merb-
coAep)Kaur?re pacrBopbl nocrynarrkr no pa3pbrBHbrM crpyKrypau llpurrflrcKo-
MaHtt.IcKoro pernoHarbHoro pa3roMa (Arua:Hufr u MyruxeroBcKo-
flepcvaHoecxzfr uagsvru) u, nonaAaq B MerKoBoAuufr ilo3AHenepncxzfr
uopcrcoil Saccefru ) Tepflrtr MeIb 14 corryrcrByrour{e 3rreMeHTbr Ha cepoBoAo-
po.qHoM reoxrrMr4qecKoM 6aprepe [286].

3a zcrcrrcrleHueM IrocreAHefr, nce yKa3aHHbre pygHrre rpopu auvrh pe-
fI,IOHa Or{eHb qerKo KoHTpoJrr.rpyrorcfl pa3pbrBHbrMr{ v aHTr{KJlr,rHarbHbrMtl
reKToHIIqecKHMI4 crpyKrypauu, o6pa:yx rn6o rnuefino BbrrfiHyrbre py-
IOHOCHbTe (nrera;rrofeHr,luecr<rae) 3oHbr, tu6o r43oMerprrrrHbre y3rbr (e uec-
Tax 83aL{MHOfO fiepeceq eHVfl pa::rouon).

Py4Htre QopMaIIvw peil4oHa [oirrrxpoHHbr. @opnrupoBaHr4e r4x cBfl3aHo
c repul{HcKl{M 14 KtlMMepufrcxznr reKToHr,rqecKr4Mr4 3TarraN,rur. flpuveM Me3o-
xafiuogofrcxax reKToHI,IqecKar aKTHBr43 arryrr Bbr3Bara o6pa:oe atvre uauSo-
ree KpynHbrx rr4trporepMarbHbrx pyAHbrx cpopuaqzfi: pryrnofr, 3ojloro-
pryruoil, pryrHo-rloJrr4MeraJrJrr4rrecxofi u Qnroopuroeofi 1179, 195, 2211.
3ro, ilo-BI'ItrI4MoMy,, 6rrro cB{3aHo c rTpoHr4KHoBeH}reM Ha cra1r4r4 3aryxaHr4fl
MarMarI43Ma Hal46oree reryr{ilx npoAyKToB Aera3 ar+ilr MaH:Trrr4 K iloBepxHo-
crtr [ 1 95, 221]. B pe3yrbrare, rroM?rMo pyAHoro Mr4Heparoo6paso BaHvr,
flpol4cxoAlrJro $opr,rrapoBaHrre reoxr{Mr,rqecKr4x aHoMarr,rfr n nopo rax 14 nor-
3eMi{brx BoAax.

Eom'ruuHcrBo feoxl4Mr4qecKnx auouarnfi pa3rurrHbrx rr{floB r4Meer
MHoroKoMnoHeHTuufr cocraB. Ha6molaerc-fl Harolr(eHr4e rnAporeoxr.rMr4r{ec-
KHX, arMofeoxl4Ml,IqecKrrx H 6noreoxr4Mr.rqecKux aHoMatwfi Ha rr4T'oreoxr.{-
MI{qecKI4e. Oopua reox[IMr4rrecKr4x aHoMaJrr4fi o6trquo orpaxaer rTpocrr4pa-
HI4e 3OH Ml4Heparr43arryrr4 B ilopo.qax r4rrr4 HanpaBreHr4e pa3pbrBHbrx Hapyue-
ttufr, rlo KoropblM npol4cxoAr4T rrocryflreHr4e rry6uHHbrx cpnrov4oe. gaue

Bcero aHoMarII4a Sopul4pyrorcf B rTpeAeJrax aHTvrKrr4HarrbHbrx crpyKryp H
o6pasyror 3oHbI, KoHTporl4pyroilIr4ecfl perr4oHarbHbrMr4 r:ry6uHubrMr4 par-
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roMaMI,I. KaNlaq vr3 TaKI4x 3oH I'IMeer cBoro feoxl4Mar{ecKyro cfleul4aJlr43a-

ur{rc.
llo u unto H3yrIeHI4f, rrp o crp aHcrBeHHoro p aciloro)Ke Hr4-[ re oxr4Mr,rqec-

KHX aHowarvit u cocraBJreHrlfl pa3xurrHbrx JrHTo-, fl4Apo- 14 ra3oreoxnMurre-
cKI4x Kapr, B pernoHe BbrrrorHeHbr Bax(Hbre repuo6aporeoxr4Mr4r{ecKr4e 14
u3 oToflHof e oxnMI4r{ecKI,Ie I4cc JreAo BaHr4fl 1, a raK)Ke p a:p a6 oraH br f eoxzMl4rle -

cKI4e MoAenI4 rlpoqeccoe o6pa3oBaHufl ealKHefiur{x rulporepMarbHbrx Me-
cropoxrenvfr [138, 218,221,2891. lloryueHHbre B pe3yrbrare 3rr4x r,rccre-
:foeaHlafr AaHHbre cBr4neTelrbcrByror KaK o ferepofeHHocrr4 H norr4xpoHHo-
crl4 rrcror{Hl4KoB xuMlrqecKr4x 3rreMeHToB 14 aoeg.zrueuvit, TaK I4 o crro)KHocrr.{
npoueccoB MaccorepeHoca v Mr4Heparoo6pasoBaHLrfl, nporeKarournx B He-
.4p ax /]oneqr<oro rrp orr,r 6 a u roro -B o cro.rHofi qacrvr AAB .

1.3. fuaporeororurrecKue crpyKTypbr, BuAbr KorreKTopoB r.r
oco6euuocrrr AlrHaMuKrr rroA3eMH[,rx BoA

B npe4enax lHerpoBcKo-[oueqr<oro aBJraKoreHa cSopnazpoBarc.q or-
uolrnreHnrrfi 6accefru HarropHbrx BoA nepBoro ropqAKa, B KoropoM Bo-
IOHOCHbIMI'I flBJT-qIOTC.f, IIOCKU, TpeIIII4HOBaTbIe ileCr{aHI,IKI4, aII9BpOILITbI, I43-

BecTH.f,KI4, MeprerbHo-r{eroBbre nopolbr. Bo4oynopHbre rorruz [peAcraB-
reHbl frII4HaMr{, apfl4Jrrr4TaMtr r.I cor-flMu, nau6oJlbluee 3HaqeHp{e r43 Koropbrx
I4MerOT pefrroHalbHo BbrAepx(aHHbre Hr.rxHefrepMcKa_f, v BepxHeAeBoHcKafl
rarroreHHbre Qopuau wtr 113 11.

fra4poreororrr-fl loH6acca 14 rcro-Bocror{Hofi qacru nAB y)Ke AoBorb-
Ho fIoApoSHo onncaHa [69] Tenr vr\r rlHbrM ee acneKTaM rrocBflrrleHbr MHo-
rorl l4creHHbre rpyAbr [10, 70, I34, 17l, 7]2 v Ap.]. l lo:rouy B N{oHorpacpura
rTpI4BeAeHbI ,Tnrrb uan6oree xapaKTepHbre rr4AporeororuLrecKr4e oco-
6eHHocu4 peruroHa.

B lHenponcxo-loHeuKoM BoroHaropHoM 6accefrue roA3eMHbre Borbr
coAepxarc-q B pa3nlrrlHbrx rulAporeoJrorrzqecKnx crpyKTypax (noe KoropbrMr4
aBTOp IIOHI4MaeT TeKTOHUqeCKZ OfpaHHr{eHHbre feoJrofr{qecKr4e CTpyKTypbr C

oAHorIlnHbIMI4 ycroBr4.qMr4 3aJreraHrtr,Ir4HaMHKra, SopnrupoBaHr.rr pecypcoB

I{ cocraBa roA3eMHbIX eoA). Hara6oree xapaKrepHbrMu H3 Hr4x An.fl 6omruefr
qacrlr doueuroro nporn6a qBrflrorcfl Maccr,rBbr uracToBo-TperuuHHbrx vr
rpetuI4HHbIX eoA, a Arrr 3anatruo-loueqxoro rpadeHa vr AAB - Marbre apre-
3uaHcKlre 6accefiHbl rrracroBbrx BoA [172]. Kax ilpaBlrro, roKarbHbre rr4Apo-
reoJlort4qecKl4e crpyKTypbr r4Meror cBor4 oSnacru ilvrraHVfl, TpaH3vrra u pa3-
rpy3Kr4 1179, 2431.
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fla4poreororr4r{ecKr4 pacKpbrrbre rtporor{Hbre crpyKTypbr, Koropbre or-
ill4qarorcfl 3Haqr4re:nHofi SpoAr4poBaHHocrbro, rrzrrcoMerprrqecKlr BbrcoKr4M
rIorolKeHI4eM fr{ApofeorofprrrecKHx pe3epByapoB [r, BcJreAcTBHe 3Tofo, xo-
poruefi ilpoMbrrocr:blo - xapaKTepHtr Ar.[ "orKpbrroro xap6oua" {oH6acca.

r{acru.{uo pacKpbrrbre noJrynporor{Hr,re cTpyKTypbr oSpa:yrorcr Ha
KpblJIb.f,x KpynHblx npornSon vr Br,anvrH. 3ro saaSoree qacro Bcrpeqalo-
uafrsn rrrn npoMblBaloulLrxcfl crpyKTyp B paccMarpr4BaeMoM pefr4oHe, tro-
cKoJ'IbKy K Hr4M OTHOCT4TCfl kr SOlrUrnHCTBO MarErX apre3rraHcKr4x 5accefr-
HoB, c$opur,rpoBaBlxl4xcq B MelKKyrroJrbHbrx cr4HKJu,rHarlLflx 3anaAno-loHeu-
Koro rpa6eua z AAB 1241. 3axprrrsre cra6onporor{Hbre crpyKrypbr ceoficr-
BeHHbI uy6ornM, rIpaKTIrqecKI4 HenpoMErBarorUzMcs rracrsM BrraArrH Lr npo-
rn6oe, rrorpyx(eHHbrM Hr.rxe ypoBHq Mopfl.

floAgeN,{Hrte BoAbI, HaxoA-f,ruzrecfl B Tex vttt r{Hbrx rr4Aporeororr4-
qecKltx crpyKTypax coAeplKarcq B KoIIeKTopax pa3lr4r{Hbrx Br,rAoB: xtlrh-
HbIX, TpeurI4HHbIX, KapcroBbrx, rropoBbrx 14 [racroBbrx. Xulsutre KorreK-
Topbl pa3Brrrbl npel4MyruecrBeHHo B 3oHax oSeoAueHHbrx pa3roMoB perfloHa
(lJeHrpa:nuo-!oHeuKoro, Cesepo-AoHeuKoro? IOxHo-loHerIKoro, Ko-
pyJrbcKo-lpoHoncKoro, Myurxeroecxo-flepcr4aHoBcKoro r4 rp.). lerzxeune
roA3eMHbIX BoI B Hr4x ocyqecrBr.qercfl KaK cHr43y BBepx - rroA eosAefrcl-
BueM l-I4Apocrarl4qecKoro Harropa, reotrr{HaMr4r{ecKnx Hanp.q>r<euufr v IaB-
reHr4fl rry6uHusrx dtmor4AoB, TaK 14 cBepxy BHt{3 - noA Aei4crsheM rpaBz-
TAUI,IOHHbIX CUI.

TperunuHble KorreKTopLI I4Melor reKToHoreHHoe r{ 3K3oreHHoe npo-
I4cxoll{AeHue. Onra xapaKTepHbr Ir.{ [areosofrcKvrx vr MerroBbrx BoroHocHbrx
rorlq 5accefrHa. TexroHoreHHbre rpeurHbr pacnpocrpaH-f,rorcfl erry6r 3eN{-
Hofr xopbl Ha corHl4 r{ Tblc-f,r{H Merpoe. Ha 6orrurnx uy6nHax, rlc ropHbre
nopolbr HaxoAtTcfl B cocToflH.uu Hanps)KeHHofo paBHoBecLrfl, 3TL1 TpeilI?rHbr,
KaK rTpaBnro, coMxHyru. CorracHo I4ccreAoBaHlrflM aBTopa, B TeKToHHTIe-
cI{Ir HeHapyureHHbrx ilopo4ax xap6oua IfeHrpa:rbHoro loH6 acaa o$Sexrun-
Hafl rpeul4HoBarocrb 3aMerHo 3aryxaer y)r(e Ha rty6vnax 2500 - 2700 u.
HazSonee r,ry6oKa-f, TeKToHr4r{ecKafl TpeqnHoBarocrb xapaKTepHa Ars 3oH
pa3rroMoB r4 conpoBo)KAaeT r,rx Ha BceM npoT.sxeHr4Lr.

3xg oreuHble rp erur4Hbr B brB erpr4 BaHr4fl p a3 Br4B arorc-fl c no B epxHo crr4 14
o6r,t.{uo He npoHr{Karor rrydNe HecKorrbKr4x AecflTKoB MerpoB (acxruo-
LIeHI,IeM flBr-flrorcfl ylracrKtr ropHbrx esrpaSorox). OHu co3laror rycq/ro cerb
nolocreft, B KoTopbIX HaKafrrr4BaroTc.s AoBorbHo 3Har{r4TelbHbre pecypcbr
uHcpu:rsrpaur4oHHbrx BoI co ceodoAuofi noBepxHocrbro.

Kapcroerre KoJrJreKropbr xapaKTepHbr il;rfl pafrouoe pa3BrTr4fl Kap-
Souarustx tr faroreHHbrx orro)KeHwia. llpttquHofi ux cfopunpoBaHr4-q r{acro
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-tIBI-flIOTCt TeKTOHr4qeCKUe trUCrOKarJW, COilpOBOlKAalOUlr4eCq KaK Ae3r{H-

Tefpalll4efi fopHbrx rropoA r4 Mr4HepaJroB, TaK 14 HapyueHr4eM cpz:uxo-xu-
Mr4rrecKofo paBHoBecr4fl B cr.rcreMe "nopo4a - BoIa". B pesyrbrare aKTI4-
Btr3upylorcfl ilpoueccbr Bbrrrlerar{r4BaHr4fl rerKopacrBopnMbrx coeAr4HeHprfr,
qro rTpLrBoII4T rc oSpasoBaHr{ro B nopotrax [ycror, KaBepH 14 pa3Jrr4r{Hbrx no-
rocretr. Czcrenrsr KapcroBbrx KorreKTopoe n NuelpoBcKo-AoHeuxoM BoAo-
HarIopHoM 6accefine Sopvrapyror iroKaJrbHbre Saccefiubr rpeur4HHo-
KapcroBbrx BoA [60].

flopoeue KoJIJIeKropbr o6sr.{Ho r4Meror Harro)KeHur,rfi xapaKrep ra o6-
pa3yrorcfl, B ocHoBHoM, B xafrHogofrcxux r4 Me3o3oficxux oTroxeHnflx. B
Ht{x cpopvrupyrorcq 3Haqr4TerrbHbre pecypcbr rpyHToBbrx uucpul;rpaqr4oH-
HbIX Bor. HuNe 3oHbr a3parJuzr porb rropoBbrx KorrJreKTopoB pe3Ko yMeHb-
rrlaercq. Xuuuqecxnfr cocraB HaxoA;runxcfl B H]rx BoI HauSoiree recHo cB-q-
3aH C COCTaBOM BMerrIarcUIr4X nOpOA.

lhacroeble KoJIreKTopbr, Koropbre orrzqarorc.fl 6orr,urofi MouHocrbro
14 perl4oHarbHblM pac[pocrpaHeHr4eM r4Meror Ba]KHefiuree 3HaqeHr4e e Qop-
NII{poBaHr4Lr pect/pcoB roA3eMHbrx BoA. B lHenpoBcKo-AoueuxoM BoAoHa-
ilopHoM Oaccefiue uau6oree MouIHEre rrracroBbre KorJreKTopbr Haxor.flTcfl B
KaN{eHHOyfOrIbHbrX, TpI4aCOBbIX, BepxHeropCKI4X 14 MerroBbrX OTJIO)KeHr{_flX.

B npnpoxe Bce yKa3aHHbre rr{rrbr rr4Apofeororr4r{ecKux KoJrJreKTopoB B
t{trcroM BI4Ae Bcrpeqarorc.fl npafiHe peAKo. O6rrqno o6pa:yrorcq "cMeuaH-
HbIe" KorreKTopbl: Tpelrll4HHo-rrJracroBbre, [racroBo-fiopoBbre, Tpeu1r4HHo-
KapcroBble H Apyfl{e, SopuupoBaHrre Koropbrx odycloueHo B3ar4Mo3 aBr4-
cl4Mocrbro pa3JIl4r{Hbrx npoueccoB, rrpoprcxoAflilIr4x B 3eMuofr xope 14 Ha ee
|roBepxHocTr4

floE:euuble BoAbr lHenponcro-loHerlKoro BoAoHailopHoro Sacceilna
uMeror crolltHylo ruApolnHaMr4r{ecKyro 3oHaJrbHocrb 11341, o6yc:roBJreH-
Hyro pa3BLITI4eM IIpr4pOAHbrX BOIOHanOpHbTX CHCTeM TpeX feHernqecKprx rr,i-

noB: uu(rulrrpauI4oHHbIX, 3ru{3r.roHHbrx pr repMorr4ApoAr{HaM?rr{ecxax (puc.
1 .2). Vrt$vm,rpaul4oHHbre cucreMbr pa3Br4Tbr B KafiHogoficxur v Me3o-
xafiHogoficxux BoAoHocHbIX KoMrrJreKcax, a TaK)Ke B uerny6oKo 3areralo-

uux (ro :00 - 600 u) BotroHocHbrx ropr43oHrax nareosofrcxzx orJrolregui,t.
fIoAseN{HbIe Borbl, Haxox flrrryrecfl 3Aecb B pa3ruqHbrx KorreKTopax - tropo-
Bblx, Tpeul,lHHbIX 14 KapcToBbrx, [epetrBl{farcTc.f, nol AelrcTBr,reM fl4lpocTa-
TI4qeCKOfO HarIOpa, O[peAeJUrOU]efOCfl pa3HOCTb]O fr4frcoMerpr4r{ecKllx or-
MeroK MexAy oSracrsMr4 nr4TaHr4fl v pa3fpy3Kr,r BoroHocHbrx ropr43oHToB.
Crcopocrra ux I43MeHrrorc-s or 0,001 u/cyr Ao \20 n/cyr. Bo4ouocurre
crpyKrypbl B 3oHe pacnpocrpaHeHu x vu$vtbrpaulroHHbrx cr4creM orruqa-
Forc-f, xoporuefi npoltsrrocrblo 117 91.
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B eoAoHocHbIX KoMrrreKcax, 3arreraroilIr4x rroA MourHbrMr4 BoAoynop-
HIIMI4 rorulaMr Ha rty6vuax Soree 800-1000 M, rroJry.uvrv pa3Brrrt{e 3rr{-
3I4oHHbIe BoAoHarropHbre cucTeMbr. llo4seMHbre BoAbr, Haxotr-f,urr4ecfl 3Aecb B
ocHoBHoM B TpetUI4HHbIX lI TpeUZHHO-frIaCTOBbrX KOIrJreKTOpaX, ABr4)KyTC.fl C
or{eHb MarIbIMr4 cKopocrrwr4, r4HorAa He [peBbrruarculvrMpr n'10-' nr/roA, rco-
Topble co[ocraBl4Mbl co cKopocrflMr4 BeKoBbrx roreSarerbHbrx AsraNenzfi
gevuofi Kopbl I4 I43MeHeHI4eM crpyKTypHbrx niraHoB BoAoHocHbrx KoMrrJleK-
coe I1791. Crcopocrpl ABI4xte:nzrfl noA3eMHbrx Botr B ilpouecce BeprraxalsHofr
pa3rpy3Kl{ ilo 3oHaM TeKToHHT{ecKr4x pa3pbrBHbrx uapyueHnfi Aocruraror
n'100 - n '10r i r , r / roA (TeperueHKo, 1966).

Tepuorz.qpoAl4HaMl4r{ecKue BoAoHa[opHbre cprcreMbr pa3Br,rrbr B Har.{-
Soree norpyxeHHbrx BbrcoKoreMneparypHbrx rorruax raJreo3os. B pe3yrb-
rare repMorl44paTarryr4 rrpolrcxoArrr BbrAereHr4e vB ilopoA BoA 14 $mofiAoe,
Ml{fpauHt KoTopbIX IrpoTeKaeT B Tpexlr4HHbrx KoJrreKTopax c eule MeHb[[{-
MI4, qeM B 3J'II43I4OHHbIX CI4CTCMaX,, CKOpOCTflMII, 14 nOIHOCTbfO OnpeAeffleTC.f,

reKroHtrr{ecKl4Mu Harpfl}KeHr4flMLr B 3eMHofi xope 11791. B ycroBnflx, npr4
KOTOpbIX pa3fpy3Ka 3TIIX BOA rro TeKTOHr4r{eCKZM pa3nOMaM 3aTpyAHeHa,

QopurapyroTc.fl roKarlbHbre orrarr{ cBepxrr44pocTarr4qecKofo rrracroBoro raB-
reHu.n [1 B 1].

B ru4poAI4HaMI4rrecKI4 aKTI4BHbrx 3oHax pa3pbrBHbrx Hapyrueuufr Melr{-
Iy uucpurrrpaqrroHHblMr{', SrI4314oHHbrMr{ v repMorr4ApoAr4HaM14LrecKr4Mu
cI4creNIaMI4 ycraHaBJrI,IBaerc.q rr4ApaeruqecKa.f, B3ar,rMocBfl3b. Oua rrporBr.fl-
erc-q B BocxoAflrrrefr pa3fpy3Ke BoA rry6oxoro Sopur4poBaHr4fl, Koropbre B
nepxuefr Llacrv fl4ApofeorofrrqecKofo pa3pe3a cMerrfi{Barorcq c BoIaMr4 He-
rry6orco 3arerarorrlux BoAoHocHbrx fopr{3oHroe. 3ru BoAbr o6sr.ruo orri{-
r{aroTcs BbIcoKlrMI4 HanopaMr4) aHoMaIbHbrM xI4MlIrIecKr4Nr cocTaBoM, a He-
pelKo 14 rroBL,nueuuofr TeMrreparypoil.

B pafroHax c uerxo6roKoBbrM reorrorr4rrecKr4M crpoeHr4eM rareo:ofr-
cxofr ToruIt'I rpaHI4UbI pa3Burux wu$urbrpaqr4oHHbrx 14 irrr43zroHHbrx cr4creN,r
BecbMa rr3MeHql4esI. B 3aBLrcLrMocrr,r or crpyKTypHoro rrorox(eHrrq orAerb-
HbIX TeKToHI4qecKI.IX 6roxon, r.nySuua HX 3arreraHr4fl B rrpeAerax se6orbrrnlx
ilrouaAefr pesxo roreSrercfl - or 0 Ao 1000 n Sonee MerpoB, KaK, Harrpr4-
Mep, e loueqxo-MaxeeBcKoM reororr4rrecKoM pafioue louSacca 11791.

llwr.anue BoAoHocHbrx KoM[reKcon uu$r{Jrbrpaur4oHHbrx cr4creM ocy-
IlrecrBrsercq, B ocHoBHoM, 3a cr{er arn,toc(repHbrx ocarKoB }r neperoKa BoA
BbIlIe 3aJleraloruvx orroxeHuft. C r:ry6uuofi ece Sorr,ruee 3HaqeHr4e B HX
nuraHwLt nprao6peraror BoAbr rry6oxoro SopnrlrpoBaHvrr, poJrb Koropbrx
Bo3pacraer B 3rI{3HoHHbrx u oco6eHHo - B TepMorr{trpoAr4HaMr4qecKax cr{c-
TCMAX.
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Puc. 1.2. llpoAoirbHbrfi rrrApoAr{HaMilrrecKr4fi pa3pe3 r{epe: /{HenpoB-
cKo-AoHer{Kr4fi BoAoHaropHbrfi 6accefis (no B.B. KoroAZK, 1983)

f e oru4p olr4HaMr4rre cKr4e cucreMbr :
V - vm$r4Jrbrp auzoHHbre,
3 - oruslroHHbre,
T - repnrorr.rApoAnHaMr{r{ecKue.

1 - ocaAor{Hbre ropoAbr; 2 - coteHocHa.q $opuaur4s rrepMrr; 3 - core-
HocHafl Sopuaur4.s IeBoHa; 4 - ByJrKaHoreHHbre nopoAbr; 5 - Kpr{crarrr.Iqe-
cxtrfr $yr.qanoeHr; 6 - pa3roMrt; J - rpaHr4ubr BoAoHailopHbrx cprcreM pa3-
rr{rrHbrx rl4rroB; B - reou3orepMbr, uC.
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CyrqecrBoBaHr{eM pa3Jrr4r{Hbrx BoAoHarropHbrx cr.rcreM orrpeAer-firorcq
ocHoBHbIe rreprbr I\r4HaMr4Kvr rroA3eMHbrx BoA perr4oHa. B cBoro oqepeAb,
npI4HaAJIe)KHocrb rroA3eMHbrx BoI x o4uofi r{3 3Tr4x cucreM oSyc.naerr4Baer
prx Mecro 14 porb B rrpoueccax, [poucxoAflrrlux e gelauofr Kope.

XaparcmepucmuKa eodouocHbtx zopu3oHmo6 u KoMmeKCol

Cloxsoe reoJlorl4r{ecKoe crpoeHr4e 14 Jrl4ToJroro-SaqLrarr>Hafl I43MeH-
rluBocrb BoAoBMeuarculr4x ilopoA rrpr4BeJrrr x odpa:oBaHr4ro e [nenpoBcKo-
Aoueuxona BoAoHarIopHoM Saccefine 6o:ree 500 eoAoHocHbrx ropr43oHToB,
c$opltupoBaBrrrr4xcfl B rropoAax xafinogoficroro, nresosoficKoro u nareosofi-
cKoro Bo3pacra. Bce osu odseAr4H-slorcfl aBTopoM B creAyloqr4e KoMrrreK-
cbl: r{erBepr}rlrHbrfi, ueoleH-rlaJreoreHoerrfi, BepxHeNreroeofr, TeppLIreHHoro
Mera H ropbl, rpuacoBufi, uuNHerrepMcxofi ra:roresHoff $opuaur4v, TeppLr-
reHHbIX orJloll{eHvtit uuNttefi nepnru rr reppr4reHHoro xapSoua, xapSoHarHoil
Tortuz HlIX{Hero xapSoua v AeBoHcKr{e - HaAco.[eeofi 14 noEcolenofi
( ra6r . I .2) .

Talnuua 1.2
Xap axrepl4crl4Ka o cH o BHbrx B oAoHocHbrx KoMrrrreKc oB B o croqso fi

qacru lHenponcxo-f, oueuKoro 6accei,rua
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fI.lIacToBbte,
rTopoBo-

Tpeulr.rHHbre,

TpeuluHHbie

Hanopusre

4Pt 3axapcroeau-
HF,IC II4IICE,I,

AOIIOMT4TbI 14

143BCCTH-qKI4,

6pexuar err-
rqenaqr.i-

Balr-:afl co:reil

flrorur,re
co.[H u aH-
fr{AprrTbr

or 4,0 -
12,0 no
25  0 -

750'  -  ) "

or  0 ,1 -

1 ,0  Ao
150,0

Tperqr.ruuo-
KapCTOBF,Ie,

TpeIIJIIHHbIe,

KapcToBbre

Ee:uanop
HbIe,

C,'f a6o-

HarropHbre

Plk r  -

C''t

TperqnHo-
BaTbIe [ecrla-

HI4KI.I, H3-

BCCTH-SKI4 I4

aneBponllTbr

Aprnr:rurrr,
|I.]]OTHI,IC Ii3-

BECTH-SKPI H

aneBpOJlI4TLI

0,001-
6,0

or 2,0
'40

100,0

llracroeo-
TpeuJLtHHbIe,

TpeUIr.rHHbre,

|IJIACTOBO-

rropoBbre,
IIJIACTOBO-

KapcToB6re

Hanopunre

(', ' 3axapcroeaH-
Hbre r{ TpelIIH-
HOBATbIC T43-

BCCTHqKI4 14

AONOMIITbI

flriornr,re
apfunn14Tbr
u aneBponr4-
TbI

0,01-
30,0

Ao
100,0

TperqraHHo-

KapcToBbIe,

Tperqr.rHHbre,

KapcToBbre

Ee:Hanop-
HbIC,

cra6o-
HarlopHEIe

n llecuaunxn,
143BeCTHflKI4,

KOHfnOMepa-

Tbr, TpeuuHo-
BaTbre a.rIeB-
ponhTbr, Ty-

$u

Co,.rn, lrlt-
HbI, apfLIJI-

-]II{TbI

0,001*
1,0

0,01-
10,0

TperqraHHlre,

TpeilIr{HHO-

|IJracToBbIe,

Tperqr{HHo-

)K14J'IbHbIe

Hanopurre

B sanzclrMocrl4 or Ilorolr(eH[r rrrAporeororur{ecKnx crpyKTyp, rry-
6uw.t 3aJTefaHu.fl, JIHToJIorur{ecKofo cocraBa BoAoBMetuarcruzx nopoA Lr pfl-
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ra Apyrurx SaxropoB rroA3eMHbre BoAbr pa3rr.rr{Hbrx BoAoHocHbrx ropr43oHToB
14 KoMfIreKcoB orruqaForcq oco6eHHocrflMr aLrHaMI4KI4 z xl4Mr4lrecKoro co-
craBa, a raKx{e SasnuecKlrMr{ ceofrcrealru (pac. 1.3).

II o d s eu u ut e e o d ur rc aitu o s o il c rcux o mt o ttc e u uii

lIoAgeN,{HLIe BoAbr xafiHogoficxttx orroxenr'tfi o6:seAzHflForcfl B rBa
KpynHbIX BoAoHocHbIX KoMilJreKca - r{eTBeprr4rrHbrfi z ueofeH-rrareoreuoetrui
(ra6r.12).Pacxo4r,t rpeHl4pyroul4x rrx cKBa)Kr4H o6rr.{uo He ilpeBbrrrraror
0,1-2,0 tlc npn rroHr{}KeHr4,{x ypoBHfl Ha 5-20 M, & Ae6zmr poAHrrKoB co-
craBr-qror 0, 1 -0,6 tl c.

Cpeau BoAoHocHIIX ropr.I3oHToB r{erBeprurrHofo KoMrtreKca Hau-
Sorrruee 3HaqeHI4e B perr4oHe r{Meror aJrrrroBr{arbHbrfi (pazzumrit B trorrr{Hax
peK 14 6arox) 14 soJroBo-IenroBrram,srrfi (pacnpocrpaHeHHrrfi noeceuecrHo).
llocreAsufr Haz6oree r{erKo Bbrrer-qerc-s B rrpeAerax AeHyAaur{oHHo-
aKKyMyJr-f,TrrBHbIX paBHI,IH v r4x cKroHoB. f:ry6raua 3areraHr4fl 3epKara nor-
3eMHbIX BoA r{erBeprr4rrHoro KoMrrJreKca xole6lerc-s or 1-2 rc B-10 w, a a6-
coruorHble orMerKrr - or +50 lo +250 l,l.

O opu np oB aHI4 e n oA3 eMHbIX B oA rrerB eprr{r,r Hbrx orro }KeH vtfi np ovtcx o -

AVT, B ocHoBHoM, 3a cqer uu$urlrpaulzra aruocSepHbrx ocarKoB 14 noBepx-
HocrHoro croKa. Brarogapx o6ruupnoir o6:racrlr rrr4TaHlrfl r,r MorrlHocrr4 Bo-
IoBMerrlarorqefi roJIrIu (ro 30-40 rtr) B r{erBeprr4qHoM KoMnreKce Sopuu-
pyroTc.q 3Har{I4TeJrbHbre BoAHbre pecypcbr, KoTopbre flBrflForcfl He ToIbKo r4c-
TOLIHLIKOM IIUTaHH.q ilOACTI4TaTOUI4X BOAOHOCHbIX fOpI43OHTOB, HO tr r,rMelOT

Balr{Hoe 3HaqeHr.{e,qrr BoxocHa6xeHuq.
BolonocHbre fopr43oHTbr HeoreHoBbrx 14 rrareoreHoBbrx orloxesafi

saaSoree ul{poKo pac[pocrpaHeHbr B Barilryrcxofr' Kartnruyc-Topeqrcofr
KorloBl4nax NoH6acca a e dlB. Ha rore loueuKoro npornSa oHr.r nMeror
roKarbHoe pa3Blrrve. B HeofeHoBbrx oTJroxeHr,r.flx BbrAel-flroTcfl BoAoHocHbre
roptr3oHTbl BepxHeul{oqeHoBbrx arJrroBr,rarbHbrx orroxeHuit tt noiTTaBCKo-
6epexcxofo KoMrrireKca. B orroxeHllf,x rrareofeHoBoro Bo3pacra ocHoBHbr-
Mu .qBr.flrorcfl fopu3oHTbr xapbKoecxofr cBr4Tbr 14 Kr{eBo-6yuaxcxur croeB.
Bce ouz ilo ycroBl4flM SopuupoBaH:afl pecypcoB, Ar4HaMvrKe u xr4Mr4r{ecKoMy
cocraBy [or3eMHE,IX BoA xoBoJrbHo 6:rngxv tt o6r.,erunq]orcfl B e:tfiurrfr eo-
roHocHbrfr xounlexc I179, 2921.

B nvraHr4r4 HeoreH-nareoreHoBoro BoAoHocHofo KoMilreK ca rrpr4Hr-
Maror yqacrne aruocSepHble ocaAKu, BoAbr, nHSrarnrpyrcrrlne efl Lr3 LrerBep-

TI4qHEIX oTJIo)KeHvit u pa3rpyxarorur4ecfl kr3 no.qcrr4raroruux flopoA Me3o3o.fl
t4 [areo3o.q. MaxcuMarrbHbre orMerKr4 ypoBsefi noA3eMHbrx Bo.{ r{3MeHrror-
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Pac. 1.3. CxenaarzqecKr4e rr4Aporeororr4rrecKr.re pa3pe3br eocro.rHofr
qacrrr /{Henpoecxo-/{oueuKoro aBraKoreHa (no A.B. ra f.B. Cyrpxo, 198lr.)
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c-rr or +200 M Ha BoAopa3AeJrax Ao +60 M B AoJrr{Hax peK r.r 6alor. OSruee
Ha[paBJreHr{e noToKa BoI - c ceBepa Ha rof r4 }ofo-BocToK.

llolseN{Hbre BoAbr KoMrrJreKca B ocHoBHoM 3axeraror Ha rny6uHax 10-
20 r,q. BoAoHocHbre roprr3oHTbr, 3a r4cKJrrorreHr4eM xraeso-dyqaKcKoro, 6esHa-
rlopHble. B cenepuofr qacru perrroHa K onoKoBlrtrHbrM, cr4lbHo rpeulr{HoBa-
TbIM [ecrIaHZKaM Kr4eBcKoro flpyca (e lornHax peK Cyxofi HgrcNaeu, Bbr.{oK,
Ceuraxa) ilpuypoqeHbr MorrlHbre poAHuKLt c pacxoAaMr4 Ao 20-32 tlc.

Hau6oree u?IpoKo Arfl BoAocHa6NeHzq r.rcrroJrb3yrorc.f, rrorraBcxufr m
xuee o-5yr{aKcKr4fr ropu:oHTbr.

Ilodseauute eodat -ttesosoilcKux omtotrceuuit

flo4:enturte BotrbI uesosoficKoro crpyKTypHoro 3Tar{a pa3BHTbr B
cHHKJIT{HarbHbIX nporuSax r4 BrraAr4Hax, crox{eHHbrx ilopo Aavru Mera? ropbr
14 Tpvraca. Hau6oree pacilpocrpaHeHbr oHr4 B Eaxnryrcrofi, Karu,nrulyc-
Topeqr<ofr rorroBl4Hax v AAR. Ha rore perr4oHa BoAoHocHbre ropr.r3oHrbr
MeroBoro Bo3pacra 3aJreraroT BAoJrb 3oHbr cor{reHeuux foHeuKoro nporra6a
c flpua:oBcKr4M Maccr{Bou YKIJ].

BoAoHocHble ropl43oHrbr Me3osoficxoro Bo3pacra o6tel:z;aflrorefl B rpr4
I(pyrIHbIX KoMIrrIeKca: MeprerbHo-MeJrosofr rorqr{ BepxHero MeJra, rrecqa-
H bIX B epx HeM erlo B bIX - Hr4)KHeMerroB brx-rcp cKr4x orrroxe H vfr tt rpuaco n trfi .

B Soruul4HcrBe cryr{aeB rroA3eMHbre BoAbr Me3o3ofl xapaKTeprr3yrorct
BbICOKrrMlr Hanopal'4lr, r4Melor 3HaqureJrbHbre pecypcbr vr r4rparor ocHoBHyro
porb B ueHrparu3oBaHHoM BotrocHa6xeuuu perr4oHa.

BoAouocurtfr KoMnreKc Meprerbno-ueroeofr Torulr4 BepxHero Mera
pacnpocTpaHeH B rpeqr4HoBaTbrx, BbrBeTperbrx nopoAax TypoH-
KaMnaHcKoro Bo3pacra. Morquocrb rpeur.rHoearofr 3oHbr, o6pa:onaHr,re Ko-
ropofi cB.fl3aHo c IlpoqeccaMr4 pacrBopelnrrfl r4 BbrHoca BoAaMu xap6onarHopi
cocraBurouleir ropon lI72], r43MeHnerc-f, or 5-20 M Ao 100 u u 6o:ree. Oua
rocrl4faer MaKcr4MyMa B AorrrrHax peK 6accefrua CenepcKoro doHqa, a ee
Mr4Hr.r N,r ar bHafl M o urHo crs Ha6ruoAaercfl Ha B otrop a3Ae Jrax.

llo Sunbrpaul4oHHbrM oco6esnocrqM Tperlr4HoBarafl 3oHa MeprerbHo-
N,reroeofi roru1u BepxHero Mera or{eHb HeoAHopoAHa (ra6nl.2). Ko:Qcfra-
uueHr BoAorIpoBoAI4Mocrr4 ee r{acro [peBbrrrraer 1000 nr'lcyrKr4. HnNe 3oHbr
TpeIrlI4HOBarOCTrr BepXHeMeJrOBbre rropoAbr rrroTHbre tt, ilpaKTr4r{ecKr4, flBrfl-
torcfl BoIoynopHbIMI4. Ha eo4opa3Aerax roprr3onr 6esHanopuufi, Ho nppr
ABI4)KeHI4I4 K Aorr{HaM peK u 6arox iloA3eMHbre BoAbr npzo6peraror Hailopbr

Ao 10-20 v. PacxoAbl cKBaxuH cocraBJlf,ror 5-20 tlc npv rroHuxeHkrrx Ao 5-
6 u. A I4HorAa (KaurnueBaxcKr4fi apresuaucxrzfr 6accefiu) pacro4br trx Aoc-
rnraror 30-66 tlc npu roHr4)KeHuflx ypoBH.fl BoAbr Ha 0,5-10'5 u. /{e6trrsr
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porHl4Koe o6sr.{Ho cocraBr-f,ror 5-10 M? oAHaKo HeKoropbre r43 Hr.rx r4Me}or 14
3Haqr4TerbHo 6oruurue pacxoAbr. Tar, ile6ur poAHr4Ka, HaxoAqtr{erocfl B
KpzeoryKcKoM Saccefise y c. 3axorHoe, paBeH 40-60 tlc ll72].

lIoAseNaHbIe BotrbI MeprerbHo-Meroeofi Torruz rxr4poKo r{cnorb3y}orcfl
trrfl BoAocHa6xenus [on6acca. OHz 3Kcrrxyarr4pyrorcfl 2-u loueqruv,,
KpacHorllMaHcKtrrM, KupoecrrEu, Cranrp:coBcKr{M, KpanraropcKr4M, Kpac-
Ho o cKorbc Kr4M rr MHo f r4Mr4 rpyr vMpr e oAo : a5 op aMrr.

BoAonocHrtfr KoMrrreKc ileclraHbrx BepxHeMeJroBbrx, HHXrHeMeroBbrx 14
ropcKrIx orJloxeHIafi nr:toqaer BoAoHocsufi ropH3oHT HepacqJreHeHHbrx ce-
HoMaH-alrScr<ux rIecKoB, rrecqaHr{KoB u crroHrorl,rroB, BoAoHocurrfi KoM-
nrleKc HepacqreHeHHbrx Kr4Mepr4Ax-Borx{cKr,rx rrecKoB r,r c:ra6ocueMeHTr4po-
BaHHIIX necrlaHlrKoB,, BoAoHocurrpr ropr43oHT ]r3BecrHqxoeofr Tortuu Kerrro-
Beq - oxc$op4a, BoAoHocuufi KoMrreKc Hr4)KHeKeJrJroBeficxnx 14 BepxH eSay-
cKI4x pa3Ho3epHlrcrblx necKoB 14 [ecqaHr4KoB, BoAoHocstrfr KoMrrreKc Bepx-
HeSafioccKl4x rr Hl4x(He6arcxux rrecKoB I,I ilecqaHr4KoB. 3rn roprr3oHTbr 14
KoMnreKcbI BBlrAy cxoAHbrx yclouwit 3arreraHr4fl Lr cpopuupoBaHr4.q eor,
o6rusocrl4 Teppr4Topzrut r4x pac[pocrpaHetvrfl, a raK)Ke paciloro>KeHraq 06-
racrefr nlfiaHkrfl 14 pa3fpy3Kr4 paccMarpr4Barorc-fl aBTopoM B Kar{ecrBe eAr4Ho-
ro KoMrrreKca ll79l. Bo.qoyilopaMr{ B HeM cryxar frr{Hrrcrbre orrroxeHu.q
(radr  .  1 .2) .

Bce eotroHocHble ropl43oHTbr HarropHbre. Beru.ruHbr HanopoB B rrpere-
rax pa3BeAaHHbIX rnySnH (ro 700-800 rvr) Aocrr{raror 600 M, yBerrur{r4Baqcb
flo Mepe norpy)KeHl4fl BoAoBMeruarc[tr4x rropoA nol 6oree MoroAbre orro-
xeHI,Ifl. MaxcnuarbHbre [be3oMerpr4rrecKr4e ypoBHrr Bor KoMnJreKca orMe-
LIeHbI e Eaxuyrcrofi (+170u) u Kamr,ruyc-Topeuxofr (+130u) KorroBr4Hax.

llutauue o5:seAuHeHHoro BoAoHocHoro KoMilreKca B Mecrax Herry6o-
Koro 3areraHu.q ocyuecrBrrerc.fl 3a crrer arnrocQepHbrx ocaAKoB 14 neperoKa
BoA I43 rrepeKpblBalou1l4x orroxeHuil, a raKxe 3a cr{er Bor rpr4aca kr rrareo-
3o-f,, pa3rpy3Ka Koropbrx npor4cxoAr4r rro reKToHr4rrecKHM HapyrxeHraqNa. 06
SToM cBl4treTerbcrByer, Hanpr4N,rep, rro.qBreHne Ha uy6une 50- 100 M Bor.
xropl{AHo-HarprreBoro cocraBa c Mr4Heparvaar\veit20-35 rlt (llleSenuHcKa-s
crpyKrypa, Crae.f,Hcxufi Kyrror v Ap.), a raKxe rueroqHbrx (pH 7,8-9,0)
rl4ApoKapSoHaruo-HaTpHeBbrx BoA c orreHb HzsKofi Mr4Heparusa]q.]/lefr - Me-
uee 0,5 r/n (KpacHoocKom,cxufi xynon).

BotroHocHble rropoAbr rpnacoBoro KoMrureKca [rr4poKo pa3Br4Tbr B ce-
Bepo-3anaAuofi u roro-Bocroquofi qacrrr perr4oHa. Vwrt crolKeHbr MHorr4e
u{HKJrr.rHarbHbre nporuSrr rareo3oficxoro crpyKTypHoro 3Ta)Ka. BoAosoc-
HbIe roplr3oHTbl KoMnJreKca Hanopurre (ra6nl.2). Be:ru.ruHa rr4Apocrarur{e-
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cKoro Harlopa B crrHKrr{HarbHbrx rrporr46ax sa rrySuuax Ao 1 170u Aocrr4ra-
er 1085 wlI72l.

B nuraHl4rr iloA3eMHbrx BoA Tpr{acoBbrx orro}KeHilfi eaxHafl porb npr4-
HaAr{exur BoAaM narleo3or. Pasrpy3Ka BoA Tpr.racoBbrx roprr3oHToB npoilc-
xoxltr B per{Hyro H 6anovHy}o cerb, a raK)Ke ocyurecrBr-flerc-fl no pa3pbrB-
HbIM HapylxeHtrfllrr. B Eaxnryrcrofi KorroBr4He pacxoAbr cKBa)KuH, BcKpbrB-
Irrl4x BoAbt rpl4acoBoro KoMrrrreKca, cocraBr-f,ror B cpeAHeM 3-7 tlc flpu rro-
HI4)KeHr{.f,x Ha 10-20 M' ? Ha rcro-3arlaAe Kaltunyc-TopeUr<ofr KorrroBr{Hbr
Ae6urst cKBaxI4H Aocrrlraror 40-5 0 tlc npu rroHr4xeH vLr Ha 9 rrl I I 0] .

Ilodse"ttuute godu naneo3oilcrcux omnottcenuil

lIoAseN{HbIe BoAbI rlareosofrcxnx orroxeHr,rir npelcraBJreHbr HuxHe-
nepMcKIrMI4, KaMeHHOyfOJTbHbIMI4 14 IeBOHCKT'IMI4 BOAOHOCHbIMIT fopI{3OHTa-

MLt tr KoMnIeKcalr^LL o6saxarorJJvrMvrcfl r4Irv 3areraroulr4ut4 s6tu3ra geuHofi

[oBepxHocrl4 B ueHTparr'uoft, ro>rcHofi u Bocror{Hofi qacrflx perzoHa. Bolo-
HOCHbIe [OpOIbI nareo3o.fl crafaror xtrpa MHofax KyrrorrbHbrx crpyKTyp
Eaxuyrcrofr, Kalsnruyc-Topeurofr KorroBr4H z !!B.

Cpeln BoAoBMeularcrul4x ropoA rareo3or BbrreJr fleTefl rrflrb BoAoHoc-
H;IX KoMnJIeKcoB: 3oHbr Bbrurerar{r4BaHr4.q rarofeHHbrx orrro)KeHufi :g.wxuefi
nepMI4:, rIecqaHo-fILIHrrcTbIX Hr,rX(HenepMCKO-KaMeHHOyfOJtbHbrX OTitO)Ke-
uvtit, xapSouarsofr Torulu Hr,rlr{Hero xap6oua, a raK)Ke AeBoHcKr{e - HaAco-
reeofr Lr iloAcoreeofr lI79l

T I  1

rla QOpMI4pOBaHpIe pecypcoB vr cocraBa rroA3eMHbrx BoI rrareo3ofl
5o:rruroe BIrltflHr4e oKa3brBaror pa3pbrBHbre HapyrxeH wn. C Hr4MH cB-fl3aH ne-
peroK BoA l{3 OAHI{X fOppr3OHTOB B Apyfr4e, rrocTyni'reH?re B BepxHr4e crov
seN,{uofr Kopbl 3HAoreHHbIX Snrora4on, o6pasoBaHue 6accefiuoB noA3eMHbrx
BOI .

BoAouocHble ropl{3oHTbr KaMeHHoyrorbHbrx orro)KeHvfr nureHcr,rBHo
Lrcnorb3yrorcq trrfl ueHTpara3oBaHHofo BolocHaSxenn.fl .

Bo4ouocsrtfi KoMTIJIeKc 3oHbr Bblrueraqr4BaHnfl raroreHHbrx orro)Ke-
uufr ttt'txHefi nepntn (HuxlrroBcKafl, crraBflHcKa-s, KpaMaropcKa.f, cnnrsr) rtpfi-
ypoqeH K ilpurIoBepxHocrsofi TpeuHHHo-Kapcroeofi 3oHe coreHocHbrx or-
:roNesufi, B Koropofi o6pa3yrorc.f, BopoHKr4 14 KapcroBbre ilycrorbr, Bbr3br-
BaroilIl4e 4e$opvaqruo BbrrxerelKailIux ilopoA c o6pa:oBaHr4eM MHororrr4c-
JreHHbrx rpeur4H. 3ro rpr4BoAr4T K noBoJrbHo ceo6oAuofi uusrarrbrparlr4M ar-
naoc$eputrx ocaAKoB u 3apo)I{AeHuro rroA3eMHbrx [oroKoB c 6ortruuun
cKopocTflMr4 (caurr,rnrerpbl 14 Aa)Ke MeTpbr B ceKyHAy). MoulHocrb 3oHbr Bbr-
uleraqllBanvrfl - Ao 100-200 M. B o6:racru uu$untrpaquoHHoro rrr4raHnfl
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Borbl faJloreHHoro KoN{ilreKca 6e3HarropHbre. llpr [ofpyxeHr4r4 noA Me3o-
Kailnosoficxue ocaAKH oHrr rrpr4o6peraror Harropurrfi xapaKTep, o6ycraBrrpt-
earcuufi SoHranrzpoBaHue cKBa)KprH. Bera.rnHbr HarropoB Aocruraror I 00-
180 u. le6urrr orAerIbHbIX cKBax(HH n pafioue paccoronpoMbrcroB cocraB-
Jlrror 25-75 tlc. HaNe 3oHbr BbrrueJra-qkrBaHzrfl raroreHHbre orrro)KeHut
ulrNsefi uepMr4 npetrcraBrflIor co6ofi BoAoyilopHyro roJrruy.

BoAosocHble KoMflreKcbr [ecr{aHo-fJrr4Hl4crblx ouoxeHI,Ifi Hraxnefr
ilepMl4 ra xapSoHa rro ru,rrororilLrecKoMy cocraBy BoAoBMerrlarcur4x rropoA 14
rl,UporeoJtorl,IqecKl4M ocooeHuocrflM IoBoJrbHo 6rHsxr4 14 rro3Tonry oSreAu-
H.fllorcfl HaMI4 B eAl4Hbtfi xonnreKc (ra5.r. 12).CocrasrflrcilIue r4x MHoro-
LII'IcreHHbIe BoAoHocHbre ropr43oHrsr (oxono 30 B orrro)KeHrr.rlx KapraMbrrrr-
cr<ofr cBurbl rIepMI{ H cBblrrre 330 - B Teppr4reHHbrx orro)KeHr4qx Kap6oHa)
[peAcraBjreHbl, B ocHoBHoM, TpeU]r4HOBaTbIMr,r neCr{aHI4KaMr4 14 r43BeCTHqKa-
Mt{.

flnraune BoAoHocHofo KoMUIeKca B 3oHe a3parrrr rrpor4cxoAr4T 3a
cller ariltoc$epHblx ocaAKoB. C yne:rr4LreHr4eM rrySuHu 3areraHr4fl B ero rrr4-
TaHprpr ece 6omtxyrc porrb r{rpa}or BoAbr, pa3rpy)Karouzecr rro p?3pbrBHbrivr
HapylxeHr4flM vr3 ruy6oxux ropr{3oHToB rrareo3oq. B npeAerax BbrxoAa Ha
Iorailsosofrcxyro iloBepxHocrb Bce rr{Tororr,rqecKr,re pa3HoB}rAHocru nopoA,
HaxoAflu]uecfl B 3oHe BbrBerpr4BaHV\ rpeunHoBarbr v o6pasyror eAHHyro
o6no.4neHHyro 3oHy co ceo6olsofi noBepxHocrr,ro. llocleAn rfl n41paBrr4r{e-
cKI{ cB.fl3alua c BbIIIrerexailIr4MH BoAoHocHbrMrr orro)KeHr4flMr4. C rnybnuofr
areBplrrlrcrble nopoAbr yrrrrorHflrorc.fl 14 craHoBflTcfl BoAoyrropHbrMr4, a Bo-
roHocHble ropu3oHTbr npuo6peralor rr4ApaBrprqecKr4e Hanopbr., Bo3pacrarc-
une tro Mepe norpy)KeHl4-q KoMrrJreKca. PacxoArr r4cror{Hr4KoB, rrr4TaeMbrx
BoAaMLl [ecLIaHVKoB, Aocruraror 3,0-5,0 llc. Hecuorpt Ha 3HaLrr4TerbHo
MeHblrlyro MoulHocrb, I43BecrHflKI4 6oree goAoo6HJIbHbI, qeM ilecr{aHr4Kr4.
3ro o5t,qcHqerc.fl I4x tloBblrrresHofi Tpeulr{HoBarocrbro 14 3aKapcroBaHHo-
crbto. flper BcKpbITI4I4 I43BecrH.flKoB xap6oua ropHF,IMu er,tpa6orKaMr,r Kpar-
KoBpeMeHHbIe [plrroKr4 r4HorAa rrpeBEnilaror 500 n'/qac. B or:fenbHbrx cry-
qaqx (zseecrHxx M5 B Irlaxre "forrosarcxaq-Ioxual") Beirurru{Hbr rrpr4ToKoB

Aocrl4raror 2500 w''-l.ac [10] f,e6urr,t cKBax]rH, BcKpbrBrrrHX r43BecrHrKrr,
cocraBrflror 3-6 tl c. Ko:$Szul4eHrbr Sramrparlr4z HeKoropbrx r,r3BecrHflKoB
IiMeror 3HaqeHu-rr xo 200 wlcvrKr{.

BoAouocur,tfr KoMTIJIeKc xap6oHarHbrx orro)KeHufi auxHero xap6oua
cro)KeH u3BecrH-sKaMr4 r,r AoroMLrraMr4 rypHefrcKoro v suzefrcKoro (HrzNuefi
vacrz) flpycoB evurst C | . Cpe4rz rcap6oHarHbrx nopoA Bcrpeqarorcfl rpo-
crol4 KBapueBbIX recqaHl{KoB 14 r43BecrKoBo-yrrr4crbrx cJraHrIeB. llo rr{rry
KorreKTopoB rIoI3eMHbIX BoA vr errcoxofi eolooSlrrrbHocrr{ xap6ouarHbre
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tlopoAbr Hrr)KHefo KapooHa pe3Ko oTruqarcTctr or cpeAHe- 14 BepxHeKaMeH-
HoyroJIbHEIX BoAoHocHbrx orJro)KeHufr, npegcTaBrflfl co6ofi orAerbHtrfr eo-
AoHocHbrfi rconrnreKc rperur,rHHo-KapcroBbrx nol (ra6 n 1.2).

Haz6onee rpeqnHoBarbr 14 3aKapcroBaHbr xap6ouarHbre ilopoAbr sStu-
3I{ pa3pbIBHbIX TeKToHr4r{ecKHX HapyureHvrit, rge xoe$$au?reHTbr Svrurpa-
r\kru ilo AaHHbIM oTIbITHbIX orKaqeK vr3 cKBa)r{r4H Aocrr4raror r4Hofra 100
nr/cyrxu [10]. le6urrr orAerbHbrx cKBa)Kr4H npeBbrrrraror 50 vr ra>Ke 100 n/c
rrpr4 iloHnlneHr4flx Ha 5-20 u.

BoAosocsrtfi KoMTIJTeKc cBI4Tbr C 1t uureHcrrBHo r4crroJrb3yercr Ar.q Bo-
Aocua6xeHr4fl. B eepxHefr qactu pa3pe3a, Ha yrracrKax BbrxoAa Ha AHeBHyro
rloBepxHocrb, ilotr3eMHbre Botrbr o6uquo 6esuanopHbre. Ho ranl, rre roporbr
KoMrlreKca rTepeKpblTbr BbrrrrerelKaulr4Mr4 rrareo3okcrcuwu tt Me3o-
xafrHogoficxuntu orrrox{eHr4rur4, oH[r rrpuoSperaror Ha[opbr, Bbrcora Koro-
pbrx r4HorAa rrpeBbrrrraer 70-100 nr.

flo4sentHsle BoAbI AeBoHcKrrx orroxenufi ps.ca r{x uySoxoro 3a-
reraHl4.tl Ha repprrropvv r4ccrelosanufr u3yrreHbr HepaBHoMepHo. BrrxoAsr
BoAoHocHbIX ropoA AeBoHa B perrloHe ycraHoBreHbr e roNuofi npn6oproeofi
qacru foueqxofo BoIoHaIIopHofo 6accefiH1 a raKlKe Ha cBoAax HeKoropbrx
corflHoKynorbHblx crpyKryp. B AAB, rAe noA3eMHbre Bolbr AeBoHcKr4x or-
,roxenufi onpoSoeaHbr Ha rty6uuax Solee 5000 M, r{erKo BbrAer-flercfl rBa
BoAoHocHbIX KoMnreKca - rroAcoreeofi 14 HaAcoreeofi . Pa:rpaur4rrr.{BaroLup{M
Itx pef]loHaJrbHblM BoloylopoM trBr.f,eTc.q MoilIHaf, faJrofeHHafl Torrua [o3A-
HeAeBOHCKOfO BO3paCTa.

B npe4erax oIII4cbIBaeMoro pefr{oHa HaAcoresofi BoAoHocHtrfi KoMn-
reKc rpeAcraBJIeH Jrr{IIrb B flApax aHTr,rKrrr4HaJrbHbrx crpyKryp (Kopylr,cxofr,
flerponcrcofr 14 rp.) 14 npaKrulrecKoro 3HaqeHr,rfl rrrfl BotrocHa6Neuux He
uMeer. lloAcoreeofi eoAouocsrrfi KoMnreKc AeBoHa B rrpeAenax 3oHbr co-
LITeHeHI{t loHeqxoro nporzSa c llpza:oBcKr4M Maccr4BoM yKIl] croxeH
TperuI4HoBarbIMI4 necrraHr{KaMr4, aireBporr4TaMlr) r,r3BecrHflKaMv\ ryQatrz,
KoHrroMeparaMl4 14 rTareoda:a:rrrauu, nepecrar4Baloul4Nll4cfl c rrJrorHbrM14
rrLIHaMI4 14 Aprulnlrr4Taur4. llOcre4uve vrfparoT porb MeCTHbrx BoAOy[OpoB.
B :aeacuMocrrr or r,ry6zHbl 3areranvrfl, Berl4lrr4Hbr HarropoB BoA AeBoHcKI4x
orloxeHmfi usweHflrorc-q or 40-60 ao 250-300 l,r, a rcooQcpnurreHrbr Surur-
parJLrv BoAoHocHbIX nopor Bapbr4pyror B rrrr4poKoM l\vana3oHe (ra6:r. 1.2).
Hecntorp r Ha 3To, rroA3eMHbre BoAbr pa3rrrqHbrx ro Jrr4ToJrorprqecKrrM oco-
SeuuocrqM BoroBMeIIIarcuI4x ilopoA B3ar4MocB.fl3aHbr ra o6pa:yror err{Hyro
BOtrOHOCHyTO Cr4CTeMy.

Tarcuu o6pa^:onn, ycroBnx SopuapoBaHr4fl noA3eMHbrx Bor finenpor-
cxo-loueuKoro aBJIaKoreHa orpeAerlrrorcfl crreAyrorUr4Mr.{ cpaxropanaz: o5-

4I



pa3oBaHI4eM B ocaAorrHofi Torrue 6oree 500 eoloHocHbrx fopr{3oHToB; TeK-
ToHl4qecrofi axruBr{3alll4efi rtyluHHbrx pa3JroMoB, 3oHbr Koropbrx flBrrrorc.q
o cHoBHbIMI4 KaH a:ral.r.Lr rerrroMac correp eHo ca; rr4Ap oAHHaM r4qecxofi s oHarb -

Hocrblo. a raK)Ke Harrzrqr4eM B Beprsefi qacrr4 nraroc$epbr pyAHsx Sopua-
llufr u reoxI4MI,ILIecKI4x aHoMarr4fr, orcagsrBaroulr4x 6omruoe BrI4flH:yre Ha xr4-
Ml4qecKufi cocrae [o.[3eMHbrx Botr.
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rNABA 2
TEOXI4MI4IIECK%E OCOEEHHOCTI4 NOTSEMHBD( BOI

feororuqecKoe pa3Br4rrle NHeuponcxo-loueuKofo aBJraKoreHa co-
frpoBo)KAaercfl 3aJrox{eHr4eM pa3iroMoB H MafMarr43MoM, TpaHcfpe0cr4flMr4 14
perpeccr4rMr4 Mop-f,, ocaAKoHaKonJreHr4eM r4 cKJraAxoo6pasoBaHr4eM. llpouc-
xorr4T pa3fpy3Ka rny6vHHbrx $nrora4oB, Koropafl) B cBoro oqepeAb, cMeHfl-
ercfl rrpoHrrKHoBeHr.reM nrly6s seuuofr Kopbr cetrHMeHTaur4oHHbrx tt vr+-

Qzrsrpaur4oHHbrx BoA. EraroAap-rr 3Tr{M rrpoueccaM BoraMrr BbrfroJrHrrorcfl

rBe Baxnefimue reoJrorrrqecKr4e QyHxqraz - ilpr4BHoc 14 orro)r(eHlre Beulecr-
Ba B BOAOBMeUIaTUII4e rropoAbr r.r BbTHOC efo r43 Mr4HeparOB 14 fOpHbrX IOpOA
(e npouecce BbrrrleraquBanrrr vr pacrBope:akrfl nocJTeAHnx), vro o6ecneqvBa-
er rrocro.flHHoe lr3MeHeHrre reoxnMr,rqecKoro o6ruKa ilol3euuofi ru4pocQe-
pbt.

2.1. <DopMupoBaHue xuMuqecKoro cocraBa
NOT3EMHbIX BOA

llpoSrenra SopruupoBaHr4fl xr4Mur{ecKoro cocraBa noA3eMHbrx BoA oc-
Taerc.fl aKTyarbuofi Ao Hacroflruero BpeMeHr4. OcHoeurru ee BoilpocoM rrB-
r.f,ercfl Bonpoc o6 Hcror{HuKax xuMr,rqecKrrx 3reMeHToB 14 coeAnneHufi B
noA3eMHbrx BoAax, rryrflx ra Sopnrax HX Mr4rpaur4u. llpu 3ToM r4ccJreAoBa-
TerflMr4 Bbr4Br{rarorc-q pa3rurrHbre rr4nore3br 14 Teopura SoprunpoBaHr4.q xr4-
Ml{r{ecKoro cocraBa [or3eMHbrx BoA rauSrarsrpaur{oHHafl, ceAnMeHTa-
ul {oHHaf l ,  roBeHr4rbHaf f  v  l \pyrr4e [10,  45,51,54,55,76,9I ,  108,  122,  I33,
131, 149, 152, 159, 170, 174, \99,206,225,236,237,248,319 w rp.] .

@opnrzpoBaHr4e xuMr4qecKofo cocraBa rroA3eMHbrx BoA {uenponcKo-
doHeuxoro aBJraKoreHa paccMarpr4Barrocb Bo MHorr4x pa6orax lI0, 2I, 4J,
69,  114,  169,  243,  280,  287,288,  292,318 n Ap.] .  OAsaxo Ao Hacro.nruero
BpeMeHI4 orcyrcrByer o6ruaq KoHrlerruvrfl vrx reoxr4Mr4qecxofi 3BoJrrour{u. Ha
ocHoBaHr.rr4 MHoroql4creHHofo Qaxru.recKoro Marepuara, fioryqeHHoro B
rocrreAHne 10-15 Jrer, aBropoM rpeArararorc.fl HoBbre rpercraBJreHr{fl o po-
ru reKToHHKr{ e SopurapoBaHr4r4 xr,rMnqecKoro cocraBa [oA3eMHbrx BoA, Me-
xaHr{3Me o6orarueHvrfl Lrx MrrKpo3reMeHTaMv u o6pa3oBaHr4r4 rr4Aporeoxr4-
Mr4r{e cKr4x aHoMa tuft p aslruqHo ro reHe3r4c a.

2.1.1. Oco6ennocru Murpaquu BeulecrBa B rroA3eMHt,rx BoAax

B 3Borrouar,r 3eMHofi xopu repeHoc BeruecrBa pr rerTroeofr 3Heprr{a
BoAHF,IMI4 pacrBopaur r{rpaer ea}KHefruyrc porrb. 3ro flBJreHr4e, Ha3brBaeMoe
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(tmou.qHbrM TertroMaccoflepeHoconr, o6ecneqr.rBaer MI4rpauzro xI4Mrrr'IecKI{x

3reMeHToB 14 coeAuHeuwit, ilpeAcraBrrflfl. co6ofi coBoKytlHocrb $:toIa.4Horo tr

TenroBoro rroroKa. OSrrqso BeAyulee 3Har{eHr4e I4Meer 3H.4oreHustfi $rto-
uAstrii noroK - crox{Hafl norvreHHa-fl BoAHo-ra3oBa.[ cMecb, IrocrynarcIuat

ilo reKToHr4rrecKr4 ocla6reHH[,rM 3oHaM geNaHoil Kopbl K noBepxHocrn v3

olraroB rrySuuHofi reuepa\rrr4 (n rou qr4cre H MaHTrrfiHrrx). flp, 3ToM roJrfl
roBeHrrrr,uofi cocraBrrqrcuefi no Qmou4e r,r3MeHflercr B 3aBrcr4Mocrrl or ero

rrpor4cxo)KAeHrr-fl r{ ycJroBl4fi urapr<y rrfllg:ntt 1162].
Pa:ruqaror IBa Bvr4a rerrJroMaccoilepeHoca - KoHAyKrasHrtfr I,I KoH-

BeKTr.rBHsrfi (ryp6yrenru.;rfi u JraMr4Hapuufi). Hecltorpfl Ha ro, qro uIaBHafl
poJrb B npeo6pa:oBaHr4r4 :enrHofi Kopbr B rrpouecce ee ?BoJrroIII4LI [ppl-
HaA:re)(lrr BocxoAflueN{y KoHBeKTnBHoMy rerrroMaccoilepeHocy l1 63], on-
pe.4ereHHoe 3Har{eHHe rrpr4 3ToM I4MeIoT r{ TefrJro3Hepferr4qecKl4e florfl, co3-

AaBaeMbre KoHAyKTr4BHbrM renroodMeHoM. lloorouy qaqe Bcero peqb Mo-

)KeT V!\Tr4 O CMeIITaHHOM KOH.qyKTITBHO-KOHBeKTT4BHOM TenTOMaCCO-

nepeHoce. B npouecce rroAbeMa rroroKa sHAoreHHbrx Snron4oB K rloBepxHo-
cTr{ |IpoucxolrrT r4x oxJra]KAeHr,re, KoHleHcarJr4fl rl cMelrreHrre c BoAaMI4 pa3-
rr4r{Horo ilpo}rcxoxAeHus. 3ro npaBoAr{T, B qacrHocru, K o6pa:oeaHl4ro rro-
Ir{feHHbrx fr{ApoTepMarbHbrx pacTBopoB, KoTopbre [p]rHIrMaIoT yr{acrl4e B
Mr4Hep aro o 5p a: o BaHV\r 127 7 ).

flocre rpeBpaqe:nnfl. fHenponcxo-floueuKoro nareopucpra e nporu6,
3arrorHeuur,rfr MHoroKr.rrroMerpoeofi rorrueff ocaAKoB, navSotee I4HTeHcHB-

Hbre ilpoueccbr Qruon4uoro renroMaccoilepeHoca naSnroAarorcfl B rrpererax

rpeBHr4x rrrAporepMarbHbrx crrcreu, odpasoBaBrxr4xcfl B 3oHax perl{oHarb-

Hbrx AolroxrfiByulux pa3JroMoB. 06 3ToM cBr4AererbcrByer Bocxo AflxJafl
pa3rpy3Ka Bor rny6oxoro $opuupoBaHr.rfl, 3HAoreHHaq Aera3auux ra $opura-
pylorrlr4ecfl 3recb reorepMr4qecKr{e aHoMarrr4r4. llpunrepou Mofyr cJlyxl4rb

He rorbKo r43BecrHbre rr4AporepMarrbHbre cr4creMbr, obpa:oBaHHble B npeAe-

rax HvxnroecKoro, llonpono-Kr,rpeeecKoro, lpy>xxoecxo-KoHcraHTl{HoB-
cKoro, Crae.flHcKoro, KopynscKoro py.qHbrx norefr, Ho I{ MHoror{t{creHHble
KyilorbHbre cTpyKTypr,r, colepx{aur4e fr4AporepMarbHyro Mr4Hepa[vr3ar\uro 14

cKofrJreHr4fl yfreBoAopoAoB.

PaccnarpvrBar a@Sexrsr, cB-fl3aHHbre c ABr.rxeHueM ilor3eMHblx pacr-

BopoB, B.LI.  Iqruxo n M.M. Muruux (1986) orMerlarcr,  qro ". . .eo4a npr

IBlrxeHr4r,r B3ar4MoAefrcreyer c BMeruaForur,rMr4 nopolaMl4, H3MeHfl-fl pac-

npeAereHHe TeMrrepaTypbr, KoHueHTpauHr4 pacTBopeHHofo rr BblfiaBurefo B

ocaAoK BeuecrBa". TeMileparypa flBrflerc-fl oAHr4M r,r3 ocHoBHEIX [apaMer-
poB B cucreMe "uopo4a-8o.4a". ZgN{eHeHr4e ee BIrkrfl,er Ha pacrBopl{Mocrb

MrrHeparoB, a) crrexoBareJrbHo, Ha r4HTeHcr4BHocrb Ar4QQy3r4oHHoro IIe-
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p eHo ca 14 cKopo crb np or eKale.vrfl xr4Mr4qecKr4x p e aK rryk. Tarc, p acrBopr4Mo crb
c$arepura B qucrofi Bore npr4 reMileparyp e 200 oC u AaBreHr4ra 200 aru
cocraBrqer B cpetrHeM 4,0 ur/n 13671. llpur reMneparype 150 "C v aaBrreHtr4
37 arv oHa paBua 1,0 ur/:r [331]. A npu reMileparype B0 'C r4 arMoc$ep-
HoM AaBreHIrI4 pacrBopr{Mocrb c$anepura He rpeBbrrrraer 0,5 ur/r [310].
flpzee4eHHble.qaHHbre 3Kcilepr4MeHTarbHbrx r4ccreAosauwk yKa3brBaror, rrro
yBeruqeHl4e reMneparypbr BoAbr (6es yqera AaBreHr4x) u 2,5 pa3a yBerr4rrr4-
Baer pacrBopl4Mocrb trax{e xr4Mprqecxu crofrKoro MuHepara e B paz. Vcxolx
t{3 3TOfO, JIefKO MO}nHO CAeIaTb BbTBOA He rOrbKO O pO,Tt{ TefrrOBOfO nOTO-

Ka, Ho vr o B3arruoo6yc,roBreHHocru npoqeccoB Terrro- 14 MaccoilepeHoca B
geuHofi Kope.

lloeeAeul4e BelrlecrBa B noA3eMHbrx BoAax o[peAeJr flerc,fl rrpoueccaMu
MHrpaunz, Koropble oSycnoerreHbr crpeMreHHeM xr4Mr4rrecKr,rx 3JreMeHToB,
HaxoAqull4xcfl B pacTBoPe, K 3Hepferr4qecKoMy paBHoBeci4lo r4 HarrpaBreHbr
B cropoHy obpasoBaHnfl qacrnu c Har4MeHbrrlrM 3arracoM ceo6orHofi auep-
rALt. B npoqecce Mrlrpartur4 npoucxoAar pacnaA cyqecrByroqurx Lr o6pa:o-
BaHI4e HoBbIX xuMr4r{ecKr4x coe Atmeuvfr, a raKxe ocyqecrBr-qrorc-q o6N{eH-
HbIe peaKul4r{ He rorbKo B caMoM BoAHoM pacrBope, Ho 14 B rrpr{po4uux $u-
3I4KO-XI4MI4LIeCKI4X CI4CTeMaX - "BOAa - nopOr?", "BO4a - fa3", "BO4a - Opfa-
Hl4qecKoe BeulecrBo". 3ro npr4Borl4T KaK K KoHueHTpaur4r4, TaK 14 K pacce.fl-
HI4ro BeluecrBa, LITo, B KoHerrHoM rrrofe, o6ecneql,IBaer KpyroBopor xl4Mr4qe-
cKr4x SreMeHToB B rrpHpoAe.

Murpaqvrfl xuMrrqecKr{x 3reMeHToB 14 coeAHHeHwit, s ilox3eMHbrx Bogax
3aBr4cr4T or BHyrpeHHr4x 14 BHerrrHux SaxropoB.

BuyrpeuHne Sar<ropbr orrpetrer.flrorc.f, Srasnxo-xr4MrrqecKr,rM14 ceofrcr-
BaMI4 SreMeHToB, pa3MepaMa 14 Maccofi arouoe (uoHon), nateurHocrbro, pa-

rl4oaKTl4BHocrbro, 3Heprerr4qecKuMr{ [apaMerpaMr4. llocxo,rbKy Bce oHr4 r,r3-
MCHflIOTC-fl B 3ABI4CI,IMOCTI4 OT IIOIO)KCHPI-q XI4MI4qCCKflX 3IEMCHTOB B IIC-

puorl4r{ecxofi cr4creMe IJ.I4. MesAe:reeBa, To 14 cocro-fiHlre uoHoB B BorHbrx
pacrBopax raKlr{e xapaKTeprr3yercfl r,r3MeHrrr4Bocrbro (ra6:r 2 .I) .

B u e uruv e cp axrop br Mr{rp arJur4 onp eAerrr rorcfl o c o 6 eu u o cr-fl M 14 rr4rp o -

reoxl{MtlqecKl4x ycronvfr, B Koropbrx [por{cxoArrr [epeMerrleHae xHMHqe-
cKlrx SJIeMeHToB. OcHoelrbrMr4 ilapaMerpaMrr cpeAbr Mr.rrpauuu flBrflIorcq:
KoHueHrparil4fl, TeMrreparypa, AaBreHr4e, rueroqHo-Kr,rcrorHbre (pH) pr oKr,rc-
rnTerlbHo-BoccraHoBr,rrerrbHbre (Eh) )/croBufl rroA3eMHbrx BoA. VIwm o6y-
croBreHo noBeAeHr4e BeqecrBa B pacrBope (ra5r.2.2).

BoAa -qBr{ercfl 3JreKTporr4ToM. llo:ronay B 3aBnclrMocrr{ or Ba-
IeHTHOCTI,I, I{OHHbrX paAr,ryCOB, I{OHHOfO rrOTeHUr4aIrA 14 HeKOTOpbTX Apyft4x

QaKTopoB xltMl4LlecKrre 3reMeHTbr B BoAHbrx pacrBopax Moryr Mr4rpr4poBaTb
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(DusuKo-

xt{Ml4qecKI4e na-

aMeTobt t{oHoB

Ta6maua 2.1
O cH o e usr e B Hyrp e HHr4 e Q axrop u Mr{rp au wvr xLrMttrl e cKI4x 3r e M e HTo B

MurpaqnoHHar cnoco6uocrr,

i I4onHsri.r pa1r.I tMo tIDotlollur4oHaJrbHa Berruqr4He uoHHof o ca aToMa

Macca r{oHa o5 O NDOTIODII'{OHAJIL'HA MACCC HOHA

Ba,resrsocrr, C ynenr.rueHrreM BarTeHTHocru Bo3pacraer 3a cr{er 6orburefi eos-
Mox{Hocru o6pa:oea:n:afl pa3nr.rrrHbrx rro 3apfl[y rloHoB r{ KoM[neK-
coB

I4osHsrfi noreH-
unan

flpxvo [po[opur{oHa,'rbHa r4oHHoMy noreHr]uany u 3Hepf:rrr rtlrg.pa-
Tarfvr4 tt ottog*

* Harwtwe aroMoB paArroaKTr{BHbrx 3JreMeHTon, o6ra4aroqfix oqeHb BbIcoKIrM

rloHHbrM rroreHrlrraJroM, ycr{Jrr{Baer [oABr{xHocrb Apyflrx 3JleMeHToB I{ coeAI{Henwrt,

frocKoJrbKy BbrAenqrculaqc.f, npr4 paIr4oaKTr{BHoM pacnaAe 3Heprl4r cnyxnT oAHofr lis

ocHoBHbrx npHrrnH ABrr)KeHr4_f, BerrlecTBa B [pHpoAe.

Ta6wrua2.2

yilpaBnqeTcq KoH-

rrprrBoAr{T K Bbr[a-

{ae:renue

Knc:roriro-
ilIe,rloqHble ycnoBl4-f,

pacrBopa (pH)

Oruc,rureJrbHo-
BOCCTAHOBT{TC.]IbHbIC

yc:roelra (Eh)
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flapanrerpF,r cpeAbr

KoriqeHrpauafl pea-
f r.1 pyroulnx BeirlecTB

Tenlneparypa

O cuo eulIe BHerrrHue $ axropbr Murp aur4r{ xr{Mr.rq e cKr,IX 3reM eHToB

MurpaquoHHar cnoco6uocrs

lloAqzHqercq 3aKony Aelicreyrcrqux Macc u
craurofi paBHoBecuq, rpeBbr[reHr{e xoropofi
aeHuro BeruecTBa H3 pacrBo

llpxvo rporopurloHanbHa pocry reMfleparypbl, xoroplti.t conpo-
Bo)(Aaercq pa3pbrBoM cyrqecrByroulnx xnMI4LIecKptx csszefr u
frepexoAoM aToMoB 14 MoneKYn B fve ov3Lrqec Kue cocTo.tlHl4t

B :oue rn[oreHe3a yBenr4qeHne D,aBJreHufl cnocodcreyer oSpa-
3oBaHr.rro B p acrBopax [oABI4)KHbrx KoMrrrleKc oe. llpr,r rroHl,r)Ke-
Hr4r4 AaBne:n:r'fl nponcxoAr4T rrx pac[aA, xoroprri.r coilpoBo]KAaer-
cfl BbrAeneHHeM J1eTyrlrrx, Bo3pacTaHrreM cTefIeHLr AI{cc our4arJwu
xr.rMr.{qecKr{x coeAr{uesufr u aKrnBHocrlI lloHoe [2a8]. 3ro raK]Ke
rrprrBoArlr K yBennrleHnro Mr4rpaqnonHoi.r c noc o6uocri4 pacrBo-

eHHOfO BelrfecTBa

ZsN,reHqerc.s B 3aBucrrMocrr4 or Qopl,r Haxolr{AeH17fl. xvwrlrccKl4x

?.IeMeHTOB B paCTBOpe, CyrqeCTBOBaHUe KOTOpbIX OnpeAeJIfleTCt

B e Jr r{ rr n H o fr p H. Klt c r oru o - rqe n o r{ H brM r{ y cn o B AflMLl p e ryn rlp y -

rorcq KaK nepexoA 3neMeHToB B pacrBop, Talr. v ocalKAeHhe r43
Hefo

tr4:nreH.qerc{ B 3aBrrcnMocrr{ or 3HaLreHr4s. Be:rutunu Eh. llpra
cABr{fe [poqecca oTAaLrr.{ - npficoeA]i}leHr4fl sneKTpoHoB B oAHy
rr3 cropoH (oxucreukre wrrkr BoccraHoe:reune) MrrrpaunoHHafl
cnocoSuocrb oAHr{x xr.rMr{rrecKnx 3rreMeHToB yBenuq14B ae'tcfl, a

Apyfrrx - yMeHF,ruaeTcq



KaK B Br4Ae rrpocrbrx, TaK 14 B Br4Ae cro)KHbrx (xounrleKcHblx) uouon. Taxue
3reMeHTbr KaK rcanuit, uatpvit,, xa:mqufi, naatHufi, crpoHut'ti't, 5apufr., tutuit.,
pydmgnh, \ezuit H, orr{acrl4, MapraHeu, MeAb, Irr{HK, xeJre3o, HHKerb, Qrop,
5pou, xrop pr HeKoropbre Apyrr4e r{acro ilpucyrcrBy}or B BoAe B BI4Ae npo-
crbrx r.roHoB. OAHar<o ora SopMa Mr4rparrkru AoBorbHo orpaHr4rreHa. I{an6o-
ree pacilpocrpaHeHa B froA3eMHbrx BoAax Mr4fpaullfl. pacrBopeHHofo Betue-
crBa B Br4re KoMrrJreKcHbrx coeAr4Heuufr.3ru coeAtrqeqvrfl. orrl4qarorcs or-
HocurerrbHo Bbrcoxofr pacrBopr.rMocrbro, a, cJreAoBareJrbHo,, H cyulecrBeHHo
yB en Lrqr4B aror Mrrrp auuoHHyro cno c o 6so crb o 5p a:yroulux r{x sreMeHToB.

Cnocodnocrb 3ireMeHToB K KoMrrJreKcoo6pasoBaHr,rlo orpalxaer 3Hep-
rr4lo cBfl3kr 3reKTpoHoB c xgponr. B 3aBr4ckrMocrr4 or crpounnfl BHerrrHr4x
3reKTpoHHbrx o6oro.{eK, xrrMrrr{ecKr4e 3JreMeHTbr Mr4rpr{pyror B pa3rrr4r{Hbrx
KoMrrreKcax (ra5 l.  2.3).

T a6tuua 2.3
@ op urr MHrp auz vr p a3 mrrrHE rx xr4Mur{ecKr{x 3r eM eHToB

(no C.P. KpafiHoey ra B.M. l l leeqy, 1980)

B [oA3eMHbrx Bolax qacro o6pa:yrorcr Karr{oHo- 14 aHr,roHoreHHbre
SreMeHToopraHr4qecKue coeAHHeHvrfl, o6raAarourue 6onruofr ycrofruu-
Bocrbro pr BbrcoKofr noAsr4)r(Hocrbro. Hau6oree pacrpocrpaHeHbr MeraJrro-
opfaHHr{ecKl,Ie KOMIIIeKCbI XeIIe3a, AJr0l'lkrHVtfl, MeAI4, pT>lTIl .kt MbIIUbflKa

[ 1 4e].
B goHe cno6o4uoro BoAoo6ueua AoBorbHo rxr4poKo pacilpocrpaHeHa 14

Korror4AHa.a SopMa Mr4rp a\r4r4. Kor,.roragHbre qacrr4rlbr r4Meror 3apflA 14 or-
nuqalorc.q 6ommvuvr naccofi 14 yAeJrbHofi uoeepxHocrbro rro cpaBHeHr{ro c
I{oHaMI,r r.{ MoJreKyrrauvr. E.naroAap-s 3ToMy oHr4 copdupyror ilporr4Borrorox-

XuunqecKr{e 3JreMeHTbr @opnru Mr4rpaur{H
I 2

Li, Na, K, Pb, Cs, Ca, Sr, Ba Men-

Mg, Be, A1, Sc, Y,La,I  TR,
Tt, Zr, Nb, Ta

Me'",

MeF,i'- , MeF,,2 , ve(Cor)','i,- ,Me(oH),',,'-
Cu, Ag, Au, Zn, Cd, Hg, Pb,
Bi. Mh. Fe

n t

Me'i,' ,MeBri' ,MeCl'i ,Me(SOr),',,'-, Mu(HS1',' ,

MeOH l,'- ,l,fe(COr)

Me

B,, C, Si,  N, P, V'  S, Se, W, F,
Cl.  Br.  I

A'' , Mes'i

Ge, As, Sb MeO'i- , MeS',i'
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Ho 3apflxreHHbre noHbr KaK iloBepxHocrbro (a4cop6uur), TaK 14 BHyrpeHH\rMr4
cro.f,Mr4 (a6cop6rJkrfl). KorroraAna.fl Qopnra Mr4rpaur4r4 uauSo,uee r?rrrr{r{Ha
rrs Si A1, Fe, Mn, P, As, C, pexe -Zn, Cu,Ni, Pb, Cr, Tt,Zr, Bi, Cd, Pt.

Bo B3Becflx - rracrnrlax pa3MepoM cBbrrrre 1000 A Murpaur{fl Mr,rHe-
parbHofo 14 opfaHr4qecKofo BeruecTBa B rrol3eMHbrx BoAax ocyuecTBrfleTcfl
rcpafine peAKo. Tar<as cpoprna Mr4rparlr4r4 Bcrper{aercr Jrr{rrrb B r{apcroBbrx, a
TaKx(e orKpbrrbrx rperuprHHbrx KorrJreKTopax Lr B rvqpofeoxlrMprn o6r,rqHo He
paccMarprrBaerc.f,.

Taxurt o 6p as ou, rronBlrx{Ho crb xHMur{ecKlIX SJIeMeHToB 14 co e Avrueuufi
B pacrBope 3aBr4cr,rr KaK or BHyrpeHHIrx cgofrcre aroMoB 14 r4oHoB' TaK 14 or
ycronnfi cpeAbr Mr4rpauuu. VIx coBoKyrHocrbro u oilperer-flerc-s iloBeAeHr4e
pa3rHr{Hbrx BeruecTB B rroA3eMHbrx BoAax.

B np arcrnq e cro fi rr4lp o re oxr4M r4rr Axr xap aKTep r4cr LrKr4 Mr4rp aqu o uu o it
cnoco6uocru cyulecrByer rroHflT:ae r4HTeHcrrBHocrr4 Mr4rpaqlru. rroA xoropofr
creAyer [oH]rMarb Mepy cnoco6Hocrr4 aroMoB tr MoJreKyr BeruecrBa K pac-
TBopeHuro. l:rx Korl4rrecreenuofr xapaKTepLrcrLrKrr r,rHTeHcrrBHocrr4 eoxHofi
MrrrpaIII4Ir sJIeMeHroB A.I4. fleperuuaHoM npeArolKeH xoa$cpurlueHr BoA-
soil uurpaL\r4Lr 12231, orpaxalounfr ee 3aBr4cr,rMocrb or creneHr,r Bbrruera-
r{uBaeMocrz 3reMeHTa rr3 ropHbrx nopoA r4 MrrHeparroB. Taxax oueHKa Mr4-
rpaquoHHofi cnoco6socrr4, 6erycnoBHo, He flBr-qercr u4ealtuofr. Ho oHa
rlo3Borfler Soree r4rrr4 N{eHee o6rexrr4BHo oxapaKTepr43oBarb rtoBereHr4e xr4-
MI4qecKI4x 3reMeHToB B crrcreMe "nopo4a - BoAa" e upe4erax 3oHbr rr4[ep-
feHe3a.

flonaunto A.I4. llepensuaHa rroilbrrrr4 oueHr4Tb uHreHcrrBHocrb eoAuoii
Mufp aurrr4 np eArrp r4Hr4M arr4cb tr,Apyruu 14 vrcc rre Ao B arer q wu 126, 29 61.

B oKl,IcrplTemHofr odcrauoexe orreHb errcoxofi rrorBt4)KHOorbFO or-
ruqarorcx: S, Cl, B, Br, I. Ierxono4BtDr{Hbruzt rBrrfl}orc.q: Ca, Na, Mg,, F, Sr,
Zn, IJ, Mo, Se. Cpe4Hefi Mr4rpauilouuofr cnoco6socrbro o6raAaror: Si, K,
Mn, P, Ba, Rb, Ni, Ca, Li, Co, Cs, As, Tl, Ra, a :navloree r4HeprHbrMr4 qB-

rflrorc.fl: Al, Fe, Tt,Zr, Y, Nb, I TR, Th, Be, Ta, Sn, Hf, Pd, Ru, Rh, Os, Pt.
B eoccraHoBlITersHofr odcraHoexe HaaSoJree noABH)KHr,r: Cl, B, Br. K

rerKoIIoABr4)KHbrM orHocflTcfl: Ca, Na, Mg, F, Sr. fIoAeaNHbrMr4, o6ra-
AarcIrrI4Mr.I cpeAHefi urarpaqrroHHofi cnoco6uocrrro, flBJrflrorcs: Si K, P, Rb,
Li, Cs, Tl, Ra. HaraSo:ree I4HeprHbr B BoccraHoBnTerbHbrx ycroBr4flx: Al, Ti,
Zr,Y, Zn, Ni, Cu, I TR, Nb, Co, Sc, Be, Ta, Sn, lJ, Mo, HI, Se, Pd, Ru, Rh,
Os.

B npoqecce BoAHofi nrurparJt4r4 Ha onpeAereHHbrx yLracrKax HepeAKo
npoucxoAl4T 6ucrpoe cHr4)KeHrre rroABr{xrHocrr4 orAerbHbrx xprMur{ecKr{x
3IeMeHTOB, B pe3yrrbTaTe qefo oHr.r BbrnatraloT, pe)Ke - vcnapflFoTcq a3 pacT-
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Bopa. Taxue rBre:nvrfl. oSyc:roeJreHbr Harr4rrveM B rrpupole "reoxHMI,IqecKI4x
Sapsepoe", [peAcraBirflrorrlux co6ofr ylracrKr4 pesr<ofi cMeHbI ycroftuuBblx
reoxr4MrrlrecKux o ScraHo uorc 12231.

feoxllnrnlrecKr4e 6apsepsr Moryr Srrrs ecrecrBeHHbIMI4 14 I4cKyccrBeH-
HbrMr4 (rexHoreuurrua), Ho MexaHr{3M ux AeficrBr4fl Mo)Ker 6snr zAOHru.I-
HbrM. BrrAer-f,ror MexaHr4rrecKne? Susr,rxo-xr4Mzr{ecKr4e v Sv.oxuwuqecKl4e
6aprepu. MexasuqecKr4e Sapreprr Bo3Hr{Karor BcrrercrB?re yMeHbrrretutl
cKopocrr4 ABrrx(eHafl rroroKoB. Er.roxunrr4r{ecKr,re 6aprepsr cB.rr3aHbr co cro-
coSuocrbro MuKpoopraHr43MoB HaKarrrurBarb e ceSe pa3rlrrrHbre xnMr4rrecKne
SreMeHTbr) cop6rapya nx Lr3 pacrBopa. C 3TrrMr.r rr4ilawr4 reoxr.rMr4qecKr4x
Sapsepon cBfl3aHo o6pa:oeaHLre HeKoropbrx Br{AoB ceAr4MeHToreHHbrx ilo-
re3Hbrx rrcKorraeMbrx. Hara6orsruee 3Har{eHr4e Ar-s Boruofr nrurpar\ukr nMe}or

$raszxo-xrrMr4r{ecxue 6apreptr (rad n 2.4).
Taltuua 2.4

OcHosHbre Susnno-xr4Mr{r{ecKr{e 6aprepu,
BrHqroruue Ha BoAHyro Mr4fpaur4ro

BH4 reoxl{MnrIecKofo

6aprepa

Vcroeuq o6pa:oea:nufl 14 xapaKTep eognefrcrBr4fl Ha
pacTBopeHHoe BeulecTBo

2
T ep l,r o4u n aNa H.I e c xI4 fi BosHnxaer Ha ylracrKax pe3Koro xo:re6auufl TeM[eparypbr

AaBneHr4r. -fle,'rsercr oAHr4M r43 Ba)KHefrutux (raxropoe ru4-
DoreoMa;rbHoro MrrHeDa;roreHe3a n uedreragoo6oa:oBaHut

u

Oxtrc,rurerrHrtfr OSpa:yercr B Mecrax pe:xofr cMeHbr BoccraHoB[TeJ'IbHLIX
ycnoerzfr oKr{crr{TerbHbrMr4. llpn :rou cHaxaerct MI4rpaIII4-
oHHa-f, cnoco6Hocrb rex 3.rreMeHToB, Koropbre B oKr4c,'rfi-
remsoir Soprre Mrrrprrpyrcr ropa3Ao xyx(e (Fe, Mn, S u

ap.). Harz6oree xapaKrepeH Anfl oqaroB pa3rpy3Kl4 BoA rny-
Soxoro QopunpoBatr4fl, Koropbre, norraAar B 3oHy ceo6o4-
Horo eo4oo6ueHa, cMerrrr4Barorcr c Kr4cnopoAcoAeplKaulnN,{ll
usdurrrpaqrroHHbrMr{ BoAaMrr

Boccrauoeurerrurrii O6pa:yer c fl npr4 cMeHe oKr{c Jrr{Te.nE,Hbrx yc,'r o e rzn BoccraHo-

BI4Te,!bHbrNltr, LITo o6r,tqgo flpoL{cxoAHT KofAa KlrcnopoAco-

Aepxau_\r{e Bolbr BcTpeqarcT Ha cBoeM ryrr{ cepoBoAopoA.

llpu:ron B ocaAoK BbrflaAaror cynrcpnAbl MHorI{x MeraJIJloB
(Fe, Zn, Pb, Hg, Ag, Cu 14 Ap.). XapaxrepHbrM rrpr.{3HaKoM

cy ule crB o BaHafl TaKo ro 6 ap r ep a r BJrr ercr Harrvqr4e cp eAr{

PYAUTTX MrZHep anOB nr4prlTa, MapKa3r4Ta, apc eH ofivpvT a 14

.qp.
U-{eno.rHoia BogHuxaer Ha yr{acrKax pe:roli cMeHbr KncJrbrx no4 uei.i-

Tpan bHbrM tlr uilv cn a6o ulerorrHbrMr{. Hau 6o,r ee xapaKTepe H

An-fl 3oHbr oKncleHrrq cyrr$aAHoro opyAeHeHun. OSpa3yer-
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ap6oHarur,rfi

c-[ TaK)(e [pr{ B3ar{MoAefrcrezr4 BblcoKoreMrreparypHblx
Kr4c.rrbrx fHApoTepMaJrbHbrx pacTBopoB c BaAo3HbIMr4 BonaMI4
(uro, no-BHArrMoMy, r{MeJro Mecro rlrrpw o6pa:oeauuuHu-
Kr4ToBcKoro pyAHoro nortr). llpz n:azNroAericreu[ opeonb-
Hbrx BoA oKncn.sroruerocr cynrrpu4uoro opyAeHeHrrr c Kap-
6oHaruuvu [opoAaMH [porlcxoAr4T yBenarreH:ae wx pH, uro,
B CBOIO OqepeAb, rrpr4BoAr4T K rrocneAoBareJrbHoMy Bbr[aAe-

IIIIHbIX MCTAJI,IOB

BosHzxaer [pr4 B3ar.rMoAei.tctsww BoA, Koropbre coAep)Kar
3-rreMeHTbr, o6pa:yroulre rpyAHopacrBopr.{ Mbre xapSouaru c
r43B e crH.rrKaMr4, Ao,[ oM r.rraMl{, M er ov. flp lrv ep oM M o)r(er
cnyx{r.rrb o6pa:onauue $:toopHroB lloxpono-Kapeeec Koro
MecTopox(neHI]A

O6pa:yer cfl Ha yr{acrKax crrrrbHoro
no4. XapaKTepeH Anr 3acyuJrnBbrx

Hcr]apeHuq fpyHToBbrx

oafioHoe roNuofr qacru

f l l0Ha

Alcop6qnounrrfi Moxer Bo3Hr4KHyrb Ha KoHTaKTe rroA3eMHbrx Bon c [opo-

AaM H, o6naAarorqnri,rn cop6unoHHbrMra c noi.rcreanru ( r,r rz H sr,
rop$rr, yrlrr, 6oxcurrr r.r r.A.). llpra :rov orpruare,rrbHo 3a-
pqxeHHEre r,qnHbr, >,rrvl, ropQsr u Apyrt{e [opr4crbre orrro-
)Ke Hr4q a4c op6zpyror [ono]Kr4Terr bHo 3aprN(eHHbre xnMt{qe-
cKr4e 3JreMeHTbr, coAep)Kauluecq B pacrBope (npeN4e Bcero
nerarlr,r ). HanporizB, rroro)KureJrbHo 3 apr)KeHH sre 6oxcnrrr
ra 6yprre rte,rre3HrK v rrptrr fllvBaror aH 14 o f e HH bre SreMeHTbr.
llpuuepu cyqecrBoBaHuf, 3Toro f eoxr.rMrrr{e cKoro 6aprepa
BcrpeqarcTcfl noBceMecrHo. OlHaxo 3HaqnrerbHblx cKorne-
Hnfr py4HbIX MI4HepaJ'IoB, cB.f,3aHHbIX c Hr{M, B pefl4oHe Her

Kponre yKa3aHHbrx, cyulecrByror rr Apyrve reoxuMurrecKue 6apseprr
(xacrsrff, cyrb$arHbrfi vr Ip.). Bce oHrr r4rpalor BDKHyro porb B pac-
ilpeAereHr4r4 tr KoHueHTpaL\prr4 BeuIecTBa. llo:rouy r4x r43yqeHue l{Meer
Soluuoe 3Har{eHHe Arrfl rroHaMaHufl rrpoueccoB MacconepeHoca B no,q-
3eMHofi fr4Apocoepe.

2.1.2. I lpuporHbre Qanropbr r{ rrpoqeccbr QopuupoBaHufl xrrMrrqecKoro
COCTABA TIOI3EMHbIX BOtr

@opnarapoBaHrre xuMaqecKoro cocraBa [oA3eMHbrx Bor onpeAer flercfl
npoueccaMtr, npor4cxo xflrrJr4Mr4 B 3eMHofi rope rroA Bo3AeficrelreM AByx npo-
TI4Bonoro)KHbIX rpynn QaxropoB - DHAoreHHbrx 14 3K3oreHHbrx. llocre4urae,
B CBOrO OqepeAb, rroApa3Aerqrorcfl Ha ilpr4poAHbre (ecrecrBeHHbre) r4 HcKyc-
CTBCHHbIC.
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B aNHefi rur4Mr4 ilp H p o AHbrM r{ S ar<rop an'rra $ o p u lrp o B aHl4-fl xI,IMI,Iq e c Ko f o
cocraBa noA3eMHbrx BoA -flBrfllorcx feoJrorr.{LrecKne, Srasvtxo-xuMl4qecKlle,
Sa:arco-reorpaSr4r{ecKr4e rr SnororuqecKue. lloapo6HoMy r4x paccMorpe-
Hr{}o frocBflureHbr MHoroqr{cJreHurre pa6omt [7, 70, 4I, 46, 55, J6,91, 108,
1 3 1,  133,  135,  1 49,  17 4,  20I ,  225,  236,  237,  248,  27 5,  292 u rp. ] .  l lo : ronry
ocraHoBr4Mcfl rr{rub Ha rraBHbrx oco6enHocr-sx zx eogleficrBkrfl Ha iloA-
3eMHyro na4pocSepy.

OcHoeHo e BrrvrflHkre Ha npoueccrr QopnupoBaHr4fl iloA3eMHbIX BoA oKa-
3brBaror reororr,rqecKue Saxroprr (rexroHuKa, MarMaru3N,I, rl,ITororn.fl, reo-
TepMr4rrecxufi r{ ra3oBbrfi pexnnr), roroprre 4eficrByror Ha BceM nporfl)Ke-
HHr.r cyruecrBoBaHpr{ notr3eMHbrx BoA. Tarc, rro 3oHaM aKTr4Br43r{poBaHHbIX
TeKToHr{rrecKHX pa3roMoB rrpor4cxoAlrr iloAToK 3HAoreHHbrx Qrrora4oB, sB-
I_flIOUJHXC.q BaX(HbrM TTCTOqHIIKOM B rIOA3eMHbrX BOAaX pa3II4r{HbIX MI4KpO-

3reMeHToB r,r ra3oB Ha nporfl>KeHzrrr ecefr rrcropzrv pa3BrTvrx luenpoBcKo-
troseuxofo aBraKoreHa.

Iurororvuecrcvfi cocraB BotroBMerlarculr4x rropoA - BeAyIrIufi $arcrop
cpopnrrapoBaHr{fl "Souoerrx" Bo.q BepxHrrx rrrApotrzHaMur{ecKl4x 3oH. OH on-
peAerrfler npoueccbr KaruoHHoro o6uena, BbrrueraqvrBatr4fl 14 pacrBopeHnfl
ropHbrx nopoA r4 Mr4HeparoB? 3a crrer Koropbrx rrotr3eMHbre BoAbr oSora-
u{aFoTc_fl ocHoBHbrMu MaKpoKoMiloHeHTaMpr, HeKoTopbrMr4 fa3aMI,I 14 MI4Kpo-

3reMeHTaMr4" B ruy6oxnr rr{rporeororulrecKrrx crpyKTypax aBiraKoreHa,
r4HTeHCr,rBHO AI4CIOUI{pOBaHHbrX pa3pbrBHbrMn TeKTOHI,{qeCKHMI4 HapyUC-

HLrflMLr) porb rr,rroJrofnr,recKofo cocTaBa BoAoBMeruarcruHx rlopoA yMeHbIIra-
ercs B cBfl3r4 c Bo3pacraHneM porr4 ilpoAyKToe rny6uHHoro rerrJroMacco-
ilepeHoca e Sopnrr{poBaHr4r4 xr{Mr4qecKoro cocraBa Bor.

llpoqeccrr MarMarrr3Ma, KaK ylxe yKa3brBarrocb, cblrparl4 cyuecr-
BeHHyro porb B HaKonreHr4r{ B ApeBHr4x rrol3eMHbrx BoAax pefl,loHa pa3-
IfiqHbrx KoMfroHeHToB, qacTb H3 KoTopbIX oTJrox{r4Jracb B nopolax B BI{Ae

pa3rr4rrHbrx Mr4HeparbHbrx o6pa:onauufr. B rry6raHHbrx 3oHax seN{Hofi Kopbl
xuMr4qecKr.re 3rreMeHTbr MafMaTI4LIecKofo feHe3rrca Mofyr HaxoII,ITbc-s Bo

@rrourax, rrocryilaloulr4x rro pa3roMaM 14 B Hacro{ulee BpeM.s U791.
B npe4eJrax reorepMr4r{ecKr4x aHouanvtit o6pason aHlae Koropbrx HeKo-

Topbre r4ccreAoBareJrr4 cBfl3brBaror c nocTyrrJreHr{eM ilepefperblx pacrBopoB
or rry6raHHbrx MarMarr{qecKprx oqaroB K rroBepxHocrr,r 155,278, 300], $op-
Mr{pyrorcfl BoAbr, o6tyvti't, Mr4KpoKoMnoHeHrurrfi r.{ ra3oBbrfi cocraB Koropblx
cyulecrBeHHo orrurraerc.q or $ouoeoro.

f asosufi pe)r(r4M rroA3eMHbrx BoA Sopmupyercr nor eosrefrcrBl4eM
3HAoreHHbrx (nocrynreHrre AByoKr4cr4 yfJrepoA?, rervfl, BoAopoAa H trp.),
ruroreHHbrx (odpa:onaHr4e fa3oB B pe3yrbrare npeo6pasosaHufr B ropHbrx
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nopoAax - Kr4crropoAa, a3ora, MeraHa, cepoBoAopoAa v Ap.) LI ol4ofeHHblx

rpoueccoB. fa3br r4fparoT BalKHyro poJrb B o6pa3oBaH4kr ocHoBHbIX aHr{oHoB

noA3eMHbrx BoA - rr4ApoKap6oHar-r4oHa, cyns$ar-HoHa, xrop-I4oHa vr oKa-

3brBaror BrI,IflHI,Ie Ha [oABl4xHocrb pa3rI4r{HbIX xI4MI4r{ecKI4x 3reMeHToe. Ha-

cbrureHHocrb Bor yfreKl4crorofi ee4er, HarrpuMep, K floBbltxeHuro nx arpec-
cr4BHocrrr 14 yBeruqeHr4ro pacrBopurem,Hofi cnoco6uocrr.I MnHepaJlbHoro
BerrlecTBa rropoA.

@zsuKo-reorpa@Hr{ecKLre cpaxropu (penreS, rrrApororl{-f,, xlnltar)
oKa3bIBaIOT CytUeCTBeHHOe BrII,IflHr{e Jrl4rrrb Ha QOpMr4pOBaHI4e Xr{MI4r{eCKOfO
cocTaBa rpyHToBbrx BoA. Tax, B ycloBlrflx KoHTr.rHeHTarbHoro pexl4Ma B

rpyHToBbrx Bolax orMer{arorc-f, -flBreHrr-fl ucilapr{Terrsofi KoHueHTparJr4Lr xr4-
Mr.rqecKr4x SreMeHToB. HaraSoree xapaKTepHbr oHr4 rrlt rcNuofi qacrr4 Tep-
p r4T opr4vr 14 c c Jr eA o s auuft .

@uszKo-xr4Mr4r{ecKr4e Sanropu (cnoficrna 3reMeHToB, pacrBoplrMocrb

xrrMI,IqecKI4x coeAI{Heuui1 KIrcJIorHo-uleroqHbre 14 oKplcJlrrrerbHo-
BoccraHoB?rreJrbHbre ycrroBr4fl cpeAbr Mr4rpaur4r{, iloHHbrfi o6ues 14 Ap.) oKa-
3brBaror Sommoe Brrlrfl:n:ae ua cpopur4poBaHlre xr4MzLrecKoro cocraBa KaK

rpyHToBbrx, TaK r4 rroA3eMHbrx BoA rry6oxux roplr3oHroe. OAHTTM r{3 Ba}K-

seilurux cpaxropoB rrpr{BHoca B nor3eMHbre BoAbr xr,rMur'recKr4x 3reMeHToB r{3

BoAoHocHbrx ilopoA .f,Brflercq 4eficrnue r4oHr{3r4pyroqefr pailvargw, B pe-

3yJrbrare xoropoft BbrHoc orAeJrbHbrx xr4MrrqecKr4x 3reMeHToB r,r3 Mr4HeparoB
B Bory yBerr4rrr4Baercfl u 2-247 pas 146, 51]. Karnosurrfi o5ueH, 3aKruo-
qarculraficfl B xr4Mr4qecKoM B3arauoAeficrBtrtt roHKo4r4crrepcHofr qacmr rop-
Hbrx nopol c Bo,4HbrMr4 pacTBopaMu, npr4 cooTBeTcTBylouzx ycJloBl4-qx Mo-
x{er crarb BeAyulzv SarcropoM MeraMopr$uzaguu rrpr4poAHbrx BoA 12361.

3ua.reHr.re 6xororr4r{ecKprx SaxropoB B QopuupoBaHr4v xp{Mar{ecKoro
cocraBa [oA3eMHbrx BoA perr{oHa Ao cr4x rrop ocraercfl, Hel43yr{eHHrrlt. Oif-
HaKO, MOXTHO ilpeAilOJroxr4Tb, qTO B 3OHe fr4nepfeHe3a Mr4KpOOpfaHIr3MbI 14

npoAyKTbr HX xr43HeAe.qrerbHocrr4 yqacrByror B 6olsuruHcrBe reo-
xIIMI4qecKr{x [peo6pasonauvtfi B cucreMe "nopora - BoAa". C HuMu cB-s3aHbr
rpouec crr cy:mQ arpeAyK r\vh, o6pas oe aHVfl 3K3o reH Hbrx ra3o B - yrre Kr{cr o -

TbI, cepoBoAopotra, a3oTa, KrrcJropoAa, MeraHa, pa3pyrueHr,rq cy,u$ra4Hbrx
MI4HepaxoB B 3oHe oKncJreHkrfl, flBrreHr4-fl KoMrureKcoo6pasonatvrfl tr copdquz
X H MI4I{CCKI4X 3ICMCHTOB.

Pom pa3rl4lrHrx SaxropoB rr npoqeccoB n @opnrupoBaHnr4 reoxr4Mr4-
qecKr4x rr,rnoB BoA oilpeAerflerc.q r:ry6raHofi 3areraHnfl BoAoHocHErx ro-
pt{3oHToB 14 KoMrIreKcoB. Kpoue roro, Somruoe Btr4flHr4e Ha 3To oKa3brBaer
TeKTOHTTKa fHApOfeorofr,rqecKrrx cTpyKTyp, cTeneHb r4x ft{ApoAr4-
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HaMr,lqecKofr pacKpbrrocrv v, KaK creAcrBHe - r4HTeHcHBHocrb Macco[epe-
Hoca B noA3eMHofi fr4Apocoepe.

@opuvpoBaHr4e rr4ApoKap6ouarsux BoA Karbrlr4eBoro, MarHr.reBoro 14
cMeIrIaHHoro KarrroHHoro cocraBa c Mr4Heparuza\uefi 1,0-3,0 r/n upoucxo-

AI4T B pefl4oHe, KaK rlpaBl4ro, B ycJroBrrflx aKTrrBHofo BoAoo6ueua 3oHbr rvr-
rTepreHe3a npr4 pacrBopeHvrr4 r4 Bbrrrlerar{r4BaHvru Katb\r4ir- 14 MarHr4ficoeep-
x{alunx MI4HeparoB - rr4rrca, KaiTbrlr4Ta, troloMura kr Apyrr4x. 3ru peaKur{H
KOHTpOIII4pyTOTCT COAep)KaHUeM yfJreKr4CrOTEr B nOA3eMHbrX BOtraX H [pO-
rrcxoxflT rrpn ee agSrrrre ilo cxeMe:

CaC03 + C02 + H20 5 Ca (HC03)2.
OcuoeHr,IM npoueccoM rrpl4 3ToM .f,Br-qercfl r4oHHsrfi o6nreu, roroplrfi

onpeAer-aerc-fl crpeMreHr4eM cr4creMbr "BoAa - nopotra - ra3 - opraHzqecKoe
setuectso" K Qrasrarco-xrzMr4qecKoMy paBHoBecl4ro kr rroArrnHqerc.s 3aKoHy

;1efrcreyrctunx Macc. flocxomKy rrpupoAHbre a4cop6eHrbr B nepxuefi uacru
ruAporeoJIorl4r{ecKoro pa3pe3a r.rMeror, B ocHoBHoM, orpuuarerugr,rfr 3apr1
(xolloltAbl, fJltr{Hbr, opraurara), Mexqy BoAaMI4, BMeruarcru?rMrr r4x rropora-
ML4 rr 6uorenublMr{ o6pa:oe a:nr4fllr'r4 rrpor4cxoA.f,T peaKrlr{r{ Karr4oHHoro o6-
NIeHa. SHeprux peaxqzfr gaBncvrr or BareHTHocrr4 KaraoHoB, r4x aroMHoro
Beca Lr pa1vryca. Henr oHa Bbrrrre, TeM cr{rbHee Kar}roHbr ilorJroruarorc.q r43

Y ^ - rpacrBopa: K > Na-; Ca"-> Mg'- 12251. OdqsarerbHbrM ycJroBr{eM rrporeKa-
HLtr STtrx npoueccoB flBrrflercfl pa3Hocrb Mex{Ay KoHqeHTparyveft pacrBo-
p.qrctuefoc-f, BeulecrBa Ha iloBepxHocrrr reepAofr cpastr rr ero KoHqeHTp a\wei,t
B pacrBope. llpn 3roM llpeAerbHafl KoHqeHrpaqr4fl BerqecrBa B nog3eMHbrx
BoAax onpeAerfl,ercfl KoHcraHrofr ero pacrBoprrMocrrr. fu4poxapSoHaruo-
KarL'uI4eBbIe, MafHneBble, a raK)Ke KarbuI{eBo-MafHI4eBo-Harpl,reBble Bolbr
HMeFor SrxsKlae r< nefirparbHbrM 3HaqeHr.r{ pH v pacrrpocrpaHeHbr B LtrH-

t -

QI,IJrbrpaIII{OHHbIX CUCTeMaX Kar4HO3Or4CKO|O, Me303Or4CKOfO 14 rraleo3Or4CKO-
fo Bo3pacTa.

ConeprueHHo I{HbrM ilpexcraBrflercfl reHe3r{c u1eroqHbrx (pH 8-9)
npecHbrx t{ yrbrparpecHbrx (M 0,3-1,5 r/n) rz,Tpoxap6oHarHo-Harpr4eBbrx
eoA, oqarl4 BocxoA.qrqeil pa3rpy3Kr4 KoTopbrx Bcrpeqarorcs B 3oHax aKTr,rBr,r-
3I4poBaHHbIX rny6nHubrx pa3roMoB. @opuzpoBaHr4e r4x Mo)Ker 6rrm cB.q3a-
Ho c a6uoressofi Aecy:m$arusaqzefi 14 Aexroprrrr{3aunelt eol B npr4cyrcr-
BHI4 yrreKl{crorbl I,I MeraHU a B HeKoropbrx cryqaflx v c KarvroHHbrM o6nre-
uona f242]. Taxne peaKuI4I4 nponcxor.f,r rrpr4 B3aniraoAefrcrBvrv rr4trpoKap6o-
H arHo - KaJIb uueB bIX B oA c aatpuitc oleplKauruMa rruHrrcrbrMr{ rrop oraM w Ha
ue6omurux uv6uHax:

ca(HCo:)z + 2Na* 5 2Ca2*+2NaHC03
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Otruaxo Ha6nrotraloueecr [pocrpaHcrBeHHoe coBrraAeH]re or{afoB pa3-
rpy3KlI [Ieror{HbIX Hr.I3KoMr4HeparH3oBaHHbrx rr4ApoKap6onaruo-Harpr4eBbrx
BOA C TeKTOHHT{eCKI4 aKTrrBr43r4pOBaHHbrMr.r yqaCTKaMr4 AOJT|OX{r4ByUIHX pa3-
,,'loMoB, yKa3bIBaeT Ha BO3MO)KHOCTb CBfl3I4 raX QOpnrUpOBaHr4fl C 3HAOfeHHbr-
MI4 rlpoqeccaMll, B pe3yJrbrare Koropbrx [por4cxoArrr BbrAerreHr.re OH', HrO*
14 trpyfl4x coerl4Henufi. K raKoMy BbrBoAy npr4rxrr4 HeKoropbre r4ccre-
AoBarerl4 [150, 159, 247]. B pe:yrbrare r43yr{eHu{ reororr4r{ecKnx r.r reo-
repM14qecKr,rx yc.noeuu o6pasoeaqr4fl rr4rpor<apSoHarrro-Harpr.reBbrx BoA
W.A. Iarynoeofi (1979) ycraHoBreHa npr4ypoqeHHocrb r{x K oSracr-sM arb-
nnftcxoro TeKToreHe3a, a B r4x npeAeJrax - K sara6oree rry6oxuM, rrporpe-
TbIM r{acr-sM SaccefrHon. Oco6eunocrr{ coJreBofo (errcoxoe coAepx{aHr{e
HCO3-, B, Hg, Li, Rb, Cs, I r4 Ap.) r.r ra3oBoro (npzcyrcrBr4e COz) cocraBa
BoA IIo3BoruIrr4 npeAnoJro)Kr4Tb, qro B rax o6pasoBaHLrut ilpr4Hr4Maror yrracrhe
r:rySzuHue Srrcr4lbr ll52l. CouacHo HarrruM pacqeraM, oAnofr vs uau6o-
ree Bepo.flTHbIX rtpl4qr,rH $oprmpoBaHr{fl ua r:rySvHax cBbrrrre 1-2xu [pe-
cHbIX rl4lpoKap6ouaruo-HarpneBbrx BoI Moxer 6tnt :S$exr "BcKr4ila Hwfr"
neperperbrx (t'> I 00- 1 500C) xrropr{AHo-(ra4porcap6oHarHo)-narprreBbrx eor,
tITo cBfl3aHo c pe3KI4M [aAeHr4eM AaBreuvrfl trpr4 ilorraAaHrrr4 r4x (e npouecce
Beprl4Ka:rluofi pa3rpy3Kn) n soHbl pa3ynJrorHeHr4.rr nopoA. flpu 3roM ilpouc-
xoAtrr BbIreJIeHI4e reryr{zx (xropa), .uecy:m$arns arrr4fl BoA H BbrrraAeHr4e B
ocaAoK co:refi KaxbUI4t u l/larHvrq, qro, B cBolo oqepeAb, npr4BoAr4T K 3Har{rr-
rerbHoMy yMeHbIrIeHI,IIo Mr4Heparn3arJnr4 pacrBopoB. B pe3yrbrare oSpa-
3yrorcfl orpecHeHHbre rr4Apoxap6ouaruo-(xropa4uo)-uarp14eBbre BoAbr,
rl{H3br Koropbrx Bcrpeqarorc-r uartySuHax Ao 5 - 6 rcu [296].

Cyrt$arHble, a raK)Ke cynrQarHo-rr4Apoxap6ouarHbre u cyrucparHo-
xIopI4AHbIe BOtrbI pa3II4r{HOfO KaTr{OHHOfO COCTaBa rraCTO BCTper{arOTCq KaK
B 3oHe cno6oAuoro Boloo6ueua, TaK 14 n r:ry6oxo 3aJrerarorUr{x fopr43oHTax
N,le:ogofrcKux 14 naJreosoficxnx orrolKeHvfi. TIpn 3ToM orMer{aerc.fl cneAyFo-
u-laq 3aKoHoMepHocrb : cyrsQar-?roH? coAeplKaHze Koroporo He3HaqHTerbHo
B [pecHbIX BoAax, I,Irpaer ece 5oruuee 3HaqeHr4e c pocroM MuHeparru3arryrv,
coxpaH.qq 3Ty reHleHuuro .qo ypoBHfl corroHoBaTErx eo4 (uaHepaJrr43arlufl -
3,0 r/r) 1137, 2371. B ueroM pacrpocrpaHeHne v cpopuupoBaHr4e cyrucpar-
HbIX BoA orlpeAer.qercfl croxHbrM KoM[reKcoM reororr4r{ecxrax SaxropoB,
eaxuefruLrMr4 I43 Koropbrx flBrsrorc.f,: HaJrr4qr4e B pa3pe3e cymSarcorepxa-
tuHX orrox{eH vfr w ne$rerasoHocHbrx KoMrrJreKcoB ; Jrprrororo-SaqnaruHufi
cocraB BoAoBMerrlarculi4x rropoA ; 6uoxuMrrr{ecKr{e oco6eusocrr,r BoroHoc-
Hbrx foprr3oHToB 14 rrx fr{ApotruHaMurrecKne ycJroBr.rfl [155., 228].

flocrynleHr4e cy:nSar-proHa B nor3eMHbre BoAbr cBfl3aHo c pa3-
JIH.IHIIMI4 reoxklMllr{ecKr4Mr4 ilpoqeccaMlI. B soHe fl4ilepreHe3a eaxuefiruee
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3HaqeHae, rIo-BI,IrI4MoMy, r4Meer cyxb$arperyKrlr{q. Oco6eHHo r,rHTeHcprBHo
3Tor npouecc rporeKaer Ha rpaHr.rue o6orauleHHbrx cepoBoroporoM ue$rx-
HbIX BoA c uuQnmrpaur4oHHbrMrr BoAaMZ l22\l. 3saqarerbHylo porb B Ha-
Ko[rIeHI4u cym$ar-I4oHa B rror3eMHbrx BoAax r4rpaer pacrBopeHrre 14 Bbrrue-
rar{trBaHue rl4ncoB Ir rorroMr4Tov 12371. B yro:rbHbrx rxaxrax 14 HerJry6oxo
3areraloilIplx BoAoHocHbrx ropr{3oHrax Kap6oHa lou6acca cpopnrapoBaHr{e
cyrsclrarHblx BoA rlpor4cxotrr,rr [pr4 oKr4crrennvr ilupvra r{ Apyrlrx cy:ncpr,rg-
HIIX N{zHepaJroe. llpouecc uHTeHcr4Qzuupyerc.q B rpacyrc rBwvr pacrBopeH-
HbIX HzTparoe. lIpo4yKTaMH peaKur4u rrpr4 3ToM flBJrflrorcfl ra3oo6pasurrfi
a3or, cyrtQar-?IoH H IByxBaJreHrHoe xere3o 1345]. B goue ceo6oAuoro Bo-
Aoo6uesa o6pasoBaHue cymSar-proHa rrpor{cxo ttrr kr r]pr4 oKacreHr,rr{ Mr4-
HeparloB cynrQu.qHbrx pyr. Taxne [poueccbr ua6:toAarorc-fl Ha aHTprKrr{-
HarbHbIX crpyKrypar NuenpoBcKo-troueuxoro aBraKoreHa (nopoeu Koro-
pbIX coAepxar flrApoTepMaJrbHyro rroJrr4MerarJrr.rqecKyro 14 pTyTHyro Mr4He-
paJll43aul4ro), a raK)Ke n pafrouax pa3Bvirr4.f, MeAr{crbrx rrecqaHr4xoe EaxMy'l-
cxofi Ko'rJIoBrrHu. He MeHee Bax(HbrM ucror{Hr4xol,l o6pa3oBaHr,rx cynr$ar-
I{oHa crlyxar 14 npoAyKrbl frrybuuuux ilpoqeccoB B geN{Frofr Kope. Tar, eo
MHoTIzX Mecrax BAorb aKTr,rBr,r3r{poBaHHbrx pa3roMoB rrpot{cxoluT cBo6or-
Hoe BbITeJIeHI{e cepoBoAopoAa (f,pyNxoscxo-KoHcraHrr4HoBcKafl, foproe-
cKaq aHTI'IKJII4Hart, CraeqHcxufi r<yno:r rr Ap.), r<oroptrfi KoHTaKTvrpyr c r{H-
$ursrpaqaoHHblMl4 BoraMrr v oKr4cJrfl-f,cr o6pa:yer r4oHrr SOo/ . @opuzpo-
BaHue cynrQarHblx Botr npozcxoAr4T raKx{e kr ilpvr cMerrrurB aHVLr uy6uuurx
paccoroB c Kl4cropoAcoAepxauuMr4 arMoc$epHrnrr4 BoAaMz. B pe3yrbrare
I4x croxHoro B3al4MoAeftcrevs Bbrrerrflercfl MeraH - [poIyKT nwraHur rrn
cy:rrQarpeAyuapyrouux 6axrepwir, rol Aeficreraela Koropbrx B pacrBope
noqBr.qercq 3reMeHTapHar cepa - zcroqHr4K cyJmQar-aoHa B [oA3eMHbrx
BoAax 3oHtI ceo6oAuoro BoAoo6nteHa 15371. Kpoue roro, KaK rroKasar.u vtc-
creAoBauux VLQ-. Boexa u T.C. Hnxoraeurco [48], n uy6oKrrx ropr{3oHrax
nareo3or lHenponcxo-NoHeuKoro aBJraKoreHa SopurapoBaHne cyru$arHbrx
BoA Mo)Ker npoucxoAl4rb roA nos4eilcrBr,reM patrrrorkaa. I4uesuo srHM
frpoueccaM, IIo-Br4Ar4MoMy, npr{HaAJre)Kr,rr BeAyulafl porb B feHepaur4r4
cyruSar-HoHa B HI{xHI{x rl{ApoAprHaMr4lrecKr,rx 3oHax seNanofi Kopbr [298].

E,cnz reHe3r{c rr4ApoKap6ouarHrrx Lr cyruSarHbrx BoA oco6sx Ar4c-
Kyccl4l4 He BbI3bIBaeT,, TO Ha QOpMr4pOBaHZe XTOpUAHbTX BOI 14 paCCOnOB
cyulecrByror pa3rllr{Hbre ror{K14 3pelg^prn OcuoerrBarcb Ha [percraBreHr4.flx o
ilpllpoAe paccoJloB, Mox(Ho yrBep)KAaTb, r{To ocHoBHbrMr4 tlcrolrHr4KaMr.{ pac-
TBOpeHHbTX COrefr n luenpoBcKo-louerlxoM aBraKofeHe flBrqrorc-f, :

1. Mrarpaqar pacconoB Lrs o6:racrefi pa3pyrrreHufl raroreHHbrx or-
:ro>xeuufr n Baxuyrcrofi KorJroBr4He 14 cor-qHo-KynoJrbHbrx crpyKTyp AAB;
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Ha.

2. floeroK Bor BbrrueraqvrBaHr4fl rr3 coreHocHbrx TOIUI [epMr4 14 AeBO-

3. MorexyJr.flpHo-Iz$Sysnonutrfr BbrHoc xropuAa :narpvrr tr3 rropoA
roxeuSpziicxoro SyH4anreHra.

4. llocryrrreHr4e rerylrero xropa 14 xJropurHo-HarpzeBbrx Sruoz4oB no
r;ry6rauHbrM pa3JroMaM.

YKasauuble I4crorrHr{Kr.r coorBercrByror reopr4-sM o5 ercgoreHHoM (1, 2)
r'I 3HAoreHHoM (3, 4) npor4cxox{AeHr4n xroprrrHo-Harpr4eBbrx BoA 14 pacco-
JIOB.

3xsoreHuofi reopI4I,r SopruupoBaHrrfl xroprrAHo-Harpr4eBbrx (xars-
uHeestx) paccoJloB, rlolAep)Kr4Barorqefic.fl SomruaHcrBoM reororoB, ilocBfl-
i l IeHbr MHoroqr.rcreHHbre rpyAbr l4l, 51, 106, 236, 237, 270 u Ap.]. OcHoey
ee cocraBr.tler fl,Iflore3a o ceilr4MeHTofeHHoM rrpoucxolr(AeHul4 soA, r4cxoA.q
H3 Koropofr cocraB paccoroB clrHraerc.fl rrpor43BolHbrM nropcxofr BoAbr no-
rpebeHuttx 6accefinoe. Pacco:ru c KoHueHrparlr4efr Ao 300-400 r/r, nonaB B
nPouecce rplTofeHe3a B ocaAorrHbre lIopolbr, orxr4Ma]orc_q r13 Hprx B coor-
B ercrBy ro ulefi crpy KTypHo -TeKTo Ht{rr ecxofi o 6 craHoB Ke.

3anaeruo orruqaerc.q or npeAbrAyrrlefi ceAr4MeHToreHHo-rausramrpa-
IlI4oHHas rnllore3a, corracHo Koropofi r{croqHrrKoM paccoJroB .flBr.flerc.fl He
crorbKo ocrarorrHafl pafla rrorpe6esurrx MopcKr4x 6acceffHoe, KaK cocraB
BMeuraroulux ilopoA. OAHItnr vz sau6o,Jree r,r3BecrHbrx ee cropoHHr4KoB flBrrfl-
ercfl E.B. llnusexep (1977), xoroprrfr cr{r4Taer, r{To "...rogaBr.quua-f, Macca
KOHUeHTpITpOBaHHbIX paCCOTOB no-sBr4rracb U3 BOA pa3rr4rrHofo feHe3r{ca IIy-
reM MeraMop $wzarrym vx ucxorHoro cocraea" 12251. 3roro Ne MHeHr4fl
npl4AeplxnBarefl eule B.A. Cyrun ( 1 93 5), xoroprrfi cuurarr x:ropr4AHbre
KaIbuLIeBbIe BOAbI KOHeqHbIM ilpOAyKTOM KOHUeHTpT4pOBAHVfl rrpr4poAHbrx

BoA Ha 6olrruux rny6raHax. flauuax rr4nore3a, Koropyro cKopee cre4oBaro
5tt uasrlBaTb MeraMop$oreHnofi, oxrarbrBaer rroqrr,r Becb rr4a[a3ou Sn:r,r-
Ko-xt{MHLIecKrrx upeo6pasoeaHrafi B seN{uofi Kope. Ona qBr.flercfl KaK 6rr
npoMex(yrouHofi MexAy ?K3oreHH oit u 3HAoreHuofi reopvflMr4 cpopuzpoBa-
HI4q paccoJroB 14, ilpaKTHr{ecKr4, He no3Bor.f,eT qeTKo orrpeAerrr4Tbcfl c vlx wc-
TOLIHI,IKOM, r{TO r{aCTO I4Me eT ilpLIHUI4TIHaIbHO e 3 Har{eHI4e.

3srorenuas reopr4fl paccoroo6pa:oe aHkrr ocHoBbrB aercfl Ha rry-
6uuuol,t (roneunrbHoM, MarMaroreHHoM, KoHTaKToBo-Meravrop$oreHHoM,
rr4rporepMarlbHou) ucrouHr4Ke reHepauw paccoroB. OHa AocraroqHo noA-
po6uo o6ocuoeaHa B pa6orax psta rr4AporeorroroB 154, 55, 92, 133, 351,
368 I4 Ap.] 14 iloAnepxrrBaercr MHorLlMr4 r{ccreAoBareJrrMrr, pr3>/qarourr{Mr.{
ilpoueccbl ByrKaHI43Ma rr rr{AporepMarbHoro pyaoo6pa3oBaHu fl 17 , l4l , 191,
1941. flo MHeHI4Fo l.Yailna (1970), BBnAy rpyAHocrefr e r4ccreAoBaHr4v, )H-
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AOfeHHOMy T4CTOqHUKy paCCOJTOB B 3eMHOrr KOpe yAeJrflercfl He3aCny)r{eHHO
MaJroe BHr,rMaHr4e. Bnrecre c reM, 6araucoBbrMz pacrreraMr4 ycraHoBreHo:
BbIHoc BerrlecrBa (ocHoeHbrM KoMrroHeHToM Koroporo flBrflrorcfl xJropr4AHo-
HarpueBbre $nrorz4u) ruAporepMaJrbHbrMr,r cr{creMaMri, cyxrecrByrox-u4Mr4

recfiTKH H corHr4 Tbrcflrr rer, HacrorbKo BerHK, r{To He Mo)Ker 6ulr, o6ecne-
qeH BburleJrar{r.rBaHr4eM xJropa v Harpvrfl Lr3 rropoA [370]. C epyrofi cropoutr,
npeo6raAaHr{e xropuAoB B BoAax MHorr4x ruAporepMaJrbHbrx cr4creM, Hapfl-

Iy c rpucyrcrBlreM HCI B 3KcraJrflrJvrflx aKTr4BHbrx ByrKaHoB, npr4Bexo pflA
I4ccrleAoearereil K [peAcraBreHr4ro o roBeHHrbHoM reHe3r{ce xropa He rorb-
Ko B 3HAoreHHbrx Qnroz4ax 3oH coBpeMesuofr TeKToHr4qecxofi aKTr,rBrr3 ar\r4vr

17,, 1941, Ho I,I B BblcoKoMr4HepaJrrr3oBaHHbrx paccorax, Bcrper{arorur4xc{ B
HuxHefi rlupoAr4uanrz.recxofi 3oHe reKToHr4rrecKr,r cra6wm,Hbrx oSracrefi
f  s4t
I  "  '  t '

SxsoreHHoe paccoroo6pa3oBaHr4e rxr4poKo pa3Br4ro B BepxHr4x ropn-
3oHTax nraroccpepbr 14 rra4poc$epL,r. OAuaxo ocHoBHbrM r{crorrHr{KoM rry-
6uuuttr paccoroB MolKer 6rrrs MoreKyrr.f,pHo-Ar{SQy:uouutrfi BbrHoc xro-
pula Harpr4n Ir3 AoKeu6pnfrcr<ux vr Hr,rlKHerra:reogoficKprx KoMUreKcoB. On
ocyulecrBr-qerc-q KaK rrpr4 TepMoMeranaop$u3Me nopoA, raK 14 B pe3yrbrare
ilpoueccoB, conpoBolKAarorur4xcfl rrry6oxofi rTepecrpofixofr BeruecrBa 3eN4-
Hoii Kopbl. flocrynneHlle )Ke reryrrero xrropa v xropnAHo-Harpr{eBbrx

QruollgoB? cBq3aHHoe c npoflBJreHr4eM aKTr4BHocrpr rroAKopoBoro cybcrpara,
BnorHe Moxer npor4cxolr{Tb rro 3oHaM pa3JroMon rry6r,rHHoro 3aro)KeHnq.

PaccntarpkrBafl HaKoueHr4e corflHbrx gareNefi KaK pe3yrbrar rro-
crynreHr4fl B SaccefiHbr ceArrMeHTauur4 3HAoreHHbrx (nrarnraroreHHbrx) xlo-
p[4AHO-HaTpneBbrx BbrcoKoMVHeparLr3oBaHHbrx pacTBopoB,, cTlrMyrr4py-
FOUIUX Haqaro Kpr4cTarrrrr43auw fajtrr4Ta kr I\pj/fwx 3Barropr{ToB, coBpeMeHHoe
sK3oreHHoe paccoroo6pasoBaHr.re Mo)KHo paccMarpr4Barb KaK rrpouecc pere-
Hepaulu{ ApeBHr4x paccoroe. W rro3roMy rrpaB A.H. Ko:nH (1985), yrBep-
)I{IaB[II4fr, vto "B Te.IeHrae gcefi feoJrorr4.recKofi ucropl{u 3entru SHAoreH-
Hrrut $ar<rop r{Merr rro6arsHoe 3HaqeHHe e SoplrrapoBaHr4r4 xroprrtrHofr ruk
pocSeprr (nepsoSurusrfi z coBpenrenuufr oKeaH, BoAbr ocaAor{Hbrx Mera-
nropcpnvecKrix 14 rr3BepxeHHbrx nopo4), raK KaK 4pyrr,re cpaxropu no cBoeMy
cyuecrBy flBrflIorc.fl BToptr{.{HbrMtrr".

TaKaq ror{Ka 3peHl4fl no3Bor-ser yAoBreTBoprrreJrbHo o6r.f,cHrarE, KaK
oco6eHsocrl{ rl4Aporeoxr4Mr4rrecrcofi 3oHarbHocrr4 B pa3rr4rrHbrx crpyKTypax
/{Henponcxo-loHellKoro aBraKoreHa, raK rr pa3rpy3Ky xropr4AHbrx Botr u
paccoloB, rlpoacxoAflruyro B loJrfox(r,rByrrlr4x or{afax TefrloMaccoflepeHoca,
KOTOpbIe pac[oflafa]orcfl B 3oHax TeKToHHqecKr4 aKTr4Br43r4poBaHHbrX pefr4o-
HarbHbrx pa3roMoB.
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2.1 .3. Ocuos H [,r e qeprF,r rr aJreoruAporeoxnM urrecnofi
SBOrrcqUrr pefrroHa

3eorroula-fl xl4Ml4r{ecKoro cocraBa rroA3eMHbrx Bor {ueuponcr<o-[o-
HeuKoro aBraKoreHa rlpol4cxotrura Ha nporfl)KeHr4r4 Bcefi r.rcropr{rr efo reo-
rorl4r{ecKofo pa3Br4Tr4fl. llporereHrzx reKToHraLrecKrrx 0ag, corrpoBo]K-
raBurl4ecfl ABIt)KeHvrflMr4 6:roKoe seNanofi Kopbr, xoredanvflMLr ypoBHfl Mopfl
11 fIrApoTepMaJIbHbIMrr ilpoqeccalrrll, ilpr4Bolt{rtr K r{HTeHcT4BHOMV nOAOO6-
MeHy He TOIIbKO MeXAy OTAerbHbrMr{ BOAOHOCHbTMH fOpr.r3OHTaMr{ r,r KOMrr-
rIeKcaMI4, Ho I4 MexAy reofnApoAr4HaMr4qecKnMkr eucreMaMr4: zu$zmrpa-
uuossoft, slrr3rrosuofi vr repMorrr,4poAr4Haura.{ecKofi. Bo4oo6ueu, qacro

conpoBo)Klaroruzficl pasrpy:rcofi 3HxoreHHbrx S:rrcuAoe, ocyilIecrBr_flercfl
rraBHbIM o6pa:ou no rpeur4HoBarbrM 3oHaM rrydzHHbrx pa3roMoB, aKTr4-
Bllsal]l4fl Koropblx BbI3bIBaer rry6oKr4e H3MeHeHr,rfl B xr4Mr4r{ecKoM cocraBe
rra4pocQepbl. B css:il c rreM l4cropr4lo $opruup oBa:ulrfl xr,rMr,rr{ecKoro cocra-
Ba noA3eMHbIX BoA cJleAyer paccMarpr4Barb B Hepa3pbreHoi{ B3ar4MocBfl3r4 c
I4cropl{efr reorexroHl4rlecKoro pa3Brrrrr.fl perr4oHa. l|I.weuHo rroSToMy B ocHo-
By rlareorulporeoxlaMl4r{ecKofo aHaru3a reppr4Topvrr4 vrccreAoBaHurt asro-
poM [oro)KeH npuHuI4II BbrrereHr4-s Ba]KHefirunx 3TarroB ee reororfi.{ecxofi
3BOTFOUT{r{.

O reBoHcKoM nepr{oAe SopurapoBaHr4r xr.rMr,rqecKoro cocraBa [o,i-
3eMHbIX eo4 dnerpoBcKo-loHeuxoro BoAoHarropHoro 6accefiHa r43BecrHo
oqeHb MaJIo. Crpyxrypa B 3To BpeMfl rrepe)KLrBarra HalrarbHylo cratrr4ro cBo-
ero QopMI4poBaH v\ cBfl3aHHylo c ilpo.qBreHr4eM KareloHcKofo reKToreHe3a,
collpoBoxAaroilIefocfl rl3[r4flHr4eM MafM, cKopee Bcefo, ocHoBHofo cocraBa

[56] llp" 3ToM BbIAeJIflrI4cb rueror{Hbre rrocrMarMarurrecKr4e pacrBopbr, 3a
cqer Koropblx MorrII4 QopuupoBarbc.fl Tpeulr4HHo-x?rJrbHbre, BbrcoKoMHHe-
parI,I3oBaHHbIe (6onee 30 rlt) xroplrAHo-KarbqrreBo-Harpr4eBbre Bo.[br t4
paccorbr, coAepxarur4e tutnfr, py6uguft, 6epu:r:rufi, xpou, Ba*a1vrfi, crpoH-
Lr4ir, 5apvft, aruourzuufi, )Kere3o, TaHTar, uuo6vit, nrolu64eu, cBr{Heu v
rpyrne pyAHbIe 3reMeHrbr. feoxuunqecKafl porrb ilpecHbrx zHcpnrtrp ar\14-
oHHbIX BOA, IpOHI4KaTOUHX B npr{ilOBepxHOCHyrO qacTb BoAoBMeularcur4x
nopoA' 6ura He3Haql4remsofi H cBoAr{ racb, BepoflTHo, rt{rrrb rc oSpasoea-
HI{ro 6raronpl4flTHblx Sn:raxo-xr4Mr4rrecKr4x ycrosLrfr Arq Bbrilal\eHr4fl Mr{He-
parbHofo BeulecTBa LI3 pacTBopoB npr{ cMerrrr4BaHvrv c Hr4Mr,r BoA 3HtrofeH-
Horo QopunpoBaln:afl 11791. Teppraropr4fl rrprr 3roM r4crrbrrbrBara ycrofivzeoe
BO3ALIMaHI,Ie, KOTOpOe npOtrOIx{aIOCb BTIIOTb 4O :fi$eJrbCKOfO epeueHu. C
paHHerepllrrHcKoit axtvszrsa\uefr pa3JroMoB ycr4rrrrJracb MarMararrecKa-s ,{eq-
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TerbHo cTb c o 6p as oe aHlreM tueroqHo - o c HoBHbrx r4lTpy 3krB Hr,rx KoMrrreKc o B- AuaSazoB rparnoeoit $opuauwu 1361.
B eli$erscrcui't BeK rpor{3olrrra TpaHcrpeccLrfl Mopf,, B pe3yJrbraTe Ko-

ropofi B c@opn'rzpoBaBueMcfl flHenponcxo-{onerlKol4 naneopu sre o6pa-
3oBarcq uopct<ofi Sacceitu. Ceoero MaKcl4MarbHoro pa3Bvrrr4r rpaHcr peccufl
/:{ocrufra B }KI'IBeTCKOe BpeM-s, K KOTOpOMy HaKorrr4rr4cb MotrlHbre rollrutr
ByrKaHoreHHo-ocaAorrHbrx ropoA. 3ro ilepr.rol, no MHeHwo VI.IL Kopocra_
IxoBua u V.A. Mecsqa, "...i lo-BI4AI{MoMy, cJreryer cql,rrarb Harla:rona Sop-
MI4poBaHr4n noI3eMHbIX noA coScrBeHHo lneuponcxo-{oueqKoro apre3a-
aHcKoro 6acceitua" 11 431.

Xapxafi apwhur'ti't KJrI4Mar, I4HTeHcr4BHbre r<o:r e d arerb Hbre ABr4A<eHvfl ,pa3ofpeB rolKa nareopuSra z pa3rpy3Ka rlocrMarMarr4rrecKrrx xxopr,rAHo-
HarpI4eBbIX pacrBopoB B cyrllecrBylolqufi e :ro BpeMq Ha repp r4ropr4r4 pe-
rl4oHa MerKoBoAurrfi uopcrofi 6accefin, [pr4Berr4 K ero r4HTeHcHBHoMy 3a-
coJToHeHuro w Ilocryxl4.,Tll' ilo-BI4AI{MoMy, npwrusoft uarorlreHr,1s uorUHorZ
rorIuII4 KaMeHHoi{ cottu. K xonqy tro3AHero AeBoHa coreodpa3oBaHr4e npe-
KparHxocb, tITo 6rtro cBt3aHo c Bo3AbrMaHr,reM Teppr4To pw, 3aKoHrII4BUreM-
cr Ha pySexre AeBoHcKoro r,r KaN{eHHoyrorbHoro nepr4oAoe dperoHcxofr Sa_:ofr repulrHcKoro oporeHe3a. llocretrH.qq colpoBoxAaJracb r4HTeHcr4eHorz
pasrpy:xofr TepMarbHbIX pacrBopoB, npr4BHocrrruux pyrHbre 3rreMeHrbr 14
KpeMHe3eM, Koropr,IMr{ o6orarqaJrl,Icb BMetuaroqze ocaAoqHbre nopolbr.
Cpe4z pytrHbIX 3JreMeHroB B pacrBopax ilpeo5:ra4anu xeJre3o, MapfaHerJ,
arloMrrH ufi , no tuMeTarJlbr U7 91.

o6pa:oeaBlxl4ec.q rarloreHHbIe oTJroxeHr4-q, KoTopbre BbrrrorHqJTr4 porr)
peruoHarbHoro BoAoynopa v 3arerarrl4 Ha 6olee ApeBHr4x BoAoHocHbrx ilo-
Polar ByrKaHofeHHo-oca4ouHofi Tolluu, odycroenrv $opurapoBaHt{e B
IrpeAeJTax AoHerlKoro rpa6ena BonoHarropHofr cr{cTeMbr, 1or{Tr,r noJrHocrbro
H3orll4poeauHofr or Bo3Aeitcrsux arnroc@epHbrx ocaAKoB ll43l. B aro BpeMtr
B BoAoHocHbIX roplI3oHTax u KoMrrrreKcax cr{creMbr npeo6ra4arv roBeHr4rL,-
Ho-N{arMaToreHHbIe I'I MeTaMopQoreunue Botrbr, cocTaB r(oropbrx coorBeT-
crBoBarl cocraBy rlocTMarMaTI,IqecKl4x norl4feHHr,rx pacrBopoB.

flo cle 5p eroncxo fi rexroHl,Iqe cx ofi axr vBvlaurrr4 repp nrop r4.s A o He u-
Koro nporu6a 14 Bocro'IHofr qacrr4 AAB r4crrbrrbr Barta ycrofruu"oa onycKa-
HIre Bnrlorb ro paHHellepMcKoro BpeMeHr4. C norpyxeHr4eM Hacrynaer cMe-
Ha KoHTI4HeHTarIbHoro pe)KI4Ma MopcKkrM vt oSpasyercr roJrula reppr4reHHo-
xapSoHarHbIX ocaroLIHbIX rlopox MorrrHocrbro 6onee 20 rv. tzareHe3 ocar-
I{oB ilpnBeJr K SopnanpoBaHrr}o ropl{3oHToB ce4rrMeHTaur4oHHbrx Bo.4, oTrr4-
qaroL(Hxcfl uIero.{Hoil peaKur4eil w cpauHr4rerbHo HeBbrcoxofr (l,o 20_30 r/r)
Ml4Heparvsarluefi. Xvuuqecrcufi cocraB 3T[rx BoA BHaqare 6ru. rro-
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BI,ItrAMOMY:' XTOPI4AHO-HATPHCBE,IM. BNOCTCA CTBTIVI, B NPOUCCCC KATAfCHC3A
ocanoqHblx Tonu, BoAbI o6orauarucb cynssaraMr\ cyuecrBeHHyro porrb B
o6pasoe aHvrvr KoTopbIX I4rparlo, ilo-Br4trr4MoMy, rrocryrrJTeHr4e uy6uuuoro
cepoBoAopoAa rlo 3oHaM pa3roMoe. C HaxorlreHl4eu cynrQaroB npor4cxotrr{r
yMeHbIrreH[Ie uIeroLIHocTt4 BoI. O4HoepeMeHHo B cp{creMe "uopo4a - Boxa"
rpoTel(aror npoqeccbl KarrroHHoro o6ueHa, Belyrt1ze r o6orarueH7lo cetfu-
MeHTauuoHHbrx BoA Karbur4eM Lr MarlnLtena [179].

K xoHqy ro3rHero r<ap6oHa rrporw6auue peruoHa 3aMeArrr4Jrocb. a c
nepMcKofo Irepl4ola Haqarocb efo I4HTeHCITBHOe BO3AbIMaHVre, qro noBrreK-
rlo 3a co5ofi H3MeHeHae KTHMaTHT{ecKHX ycro ekria - KrHMar crar apHAHbrM,
a MopcKofi peNzM cMeHI4 xcfl npu6peNuo-MopcKr4M pr xaryHHbrM. flp, 3roM
B KapraMbllrlcKoe BpeM,q pauHeil nepMl{ Ha ceBepo-3anaAe loHeqroro npo-
rw6a (e Faxnlyrcr<ofi KorrIoBI4He) no 3oHaM aKTr4Bvr3r4poBaHHbrx pa3rroMoB
uHpKyrlupoBarll4 PYAoo6pa3yroul{e rl{AporepMarbHbre pacrBopbr, ocHoBHbr-
MI4 Ml4HeparooSpa3yloulrMu 3JIeMeHTaMV B KoTopbrx, cy1fl ro pyAHofi nz-
HepaJllr3arJr4vr B nopoAax [155], Ssttu MeAb, cB[rHerI, rIr4HK. 3rra pacrBopbr
ilocTynarrr B MerKoBoEHrtfr naopcr<ofi 5accefiu, e KoropoM cyqecrBoBaJra
SraronpuflTHafl l\Irfl ocaltrelr4fl cynr0a4oB MeraJrroB BoccraHoBr.rrerrbHa.f,
oScrauoexa. Braro4apt Harnql4ro cepoBoAopoAHoro, TeMneparypHoro LI
Kl{cJroTHo-IueroqHoro reoxl4Mp{LlecKltx SaprepoB Merarrbt? Haxolflult4ec.q B
pacTBopax B BI4re KoMnreKcoB c raroreHaMr4,, cyrbsar-uoHoM, fr,rApoKcqr-
I4oHoM BbIIIaIaJIH B ocaAoK c o6pa:onaHl4eM cy:n0n4Hbrx Mr4HepaJroe. I4x
oKl'IcreHrre u pa3JloxeHl4e B XallHefiIrreM -sBl4rocb Ba)KHbrM Saxropov odo-
raueHnq rrpr4polHbrx Bo.q cyns$ar_uoHoM l17gl.

B unxzroBcKoe w cr.aBflHcKoe BpeMs npu o6rueM nocrerreHHoM Bo3-
AbIMaHI'II4 Teppl{ropl4l4 lnenponcro-loHerlKofo aBxaKoreHa rrpoucxolr4ro
I4HTeHCI'IBHOe 3aCOJTOHOHUO nepMCKOrO MOpfl LI OTIIO)K9HI49 MOIIIHbIX TOJTTU
rarvra. Bo:rltltt aHr4e conpoBoxAalocb odpasoeaHr4eM MHororrr4creHHbrx
KynoJrbHbIX rlotrHstuit B AAB. B pe:yrlbrare B MexKynoJrbHbrx nporudar
Sopnarapyrorcfl ropI43oHTbr cerr4MeHTauaoHHbrx xropHAHo-Harpr4eBbrx-
(rcarruraenrrx) BoA Ir paccorots c Mr4HepaJrr43arluefi 5o 320-340 r/r. llo 3oHaM
pa3JroMon (ocodeHHo B npeAerax aHrlrKJruHaJrbHbrx crpyKryp) ocyqecrB:rs_
racb pa3fpy3Ka KI,ICJTbIX HIr3KOreMrreparypHbrx faAporepM cymsaruo-
xropnlHofo cocTaea, o6orauleHHbrx yrreKracrorofi. Bsaulaotreficre r4e vx c
MLrHCpaxaMI{ [opo4 xap6oHa 14 unNuefi [epMrr Bbr3Baro Kr4crorHoe Bbrrue-
rarIHBaHI4e He rorE,Ko cym$a4oB, Ho 14 KBapU a 1361. floAse1aHbre Botrbr Ha-
cbl[Iarficb KpeMHe3eMoM, Koropbtfi nepeorKna4brBarrcfl B TpequHax u ilyc-
rorax BotroBMeularcuux [opotr, oKBaprloBbrBaf, TeppHfeHHbre rropotrbr na-
reosofrcKoro KoMrrreKca B 3oHax pa3rroMoB.
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Py6eN pauHefi z rlo3xHefi nepulr o3HaMeHoBarc.fl npoflBreHrTeM 3aaxb-
cxofr Sassr repllrrHcKoro oporeHe3a, Koropaq coilpoBo)K4anacb Mar-
uaraqecrcofr tre-qrexbHocrbro [3 6] . 3ro rpr4Beno K r4HreHcHBHoMy rpo6-
reHI4Io ecefr ilareo3oficxoIZ rorIUrI4 nopon u o6yctoBr,rro rro-flBJreHrae e Heil
MHo)KecrBa pa3xurrHblx rlo r:ry6nue, [I[pLIHe 14 ilporfl)KeHHocru xaua,roe
cparlrpaqw4 nocrMarMarl4rlecKlrx pacrBopoe. Taxuna o6pa:ou, 6trlo o6ec-
[eqeHo 3Haql4TerbHoe yxyqlreHue B3AVLMOCBq3r4 Me)KAy BOAOHOCHbTMa fo-
pr,r3 oHTaMId U KOMfrreK caMV.

fv4porepMaJrbHble pacrBopbl errcoKofi ruerorrHoc-r.r1, corpoBoxAaB-
IIIHe MafMart{3M, orrl4qaJrucb Halrvqr4eM, rlpe}KAe BCefO, BT,ICOKHX KOHUeHT-
Pawait reryr{I4x 3neMeHToB naaHrzfruoro [por4cxo)KAeHr4r - pryTw, xropa,
6opa, rLrrkrfl, py6uEux, cepEr, ue3u-fl, Sropa, MblrrrE,flK a u ftofta. a TaKlr{e Ha-
Tpl4fl, KaJJI4fl, )KeJIe3a, IIOII4MOTaJIIIOB, XpOMa, TLITAHa, BaHAII4fl U HeKOTOpbIX
Ipyrl4x 3reMeHToe. floelltrreHHa.fl [Ieror{Hocrb r{ TeMrrepa.rypa, a TaKXe Ha-
cblureHHocrb ra3aMu, cpeAI,I Koropbrx npeo6;railarrr4 oKlrcb t4 AByoKr4cb yrre-
poAa, Botropotr' MeTaH, cepoBoAopoA, cepHl4cTttfr ta3, cnoco6creosarn o6-
pa3oBaHwto uauloJree 6raronpvsr:nofr cperbr Arfl Mr4rp a\r4r4 MHorr.rx xr4Mr,r-
qecKHX 3TIeMeHTOB B BOAHbIX paCTBOpax KaK B BrrAe npocTbtx p{oHoB, TaK 14 B
BI4Ie KOMITJIOKCHbIX coeAlrHeuufr. B pe:yrbraTe nonaAaHvfl B oKrrcrr4Terb-
Hyro o6craHoBKy BepxHLIX croeB :euuorZ Kopbr (rapar<repr43yrouylocfl no-
HI4xeHHbIMlI TeMneparypofr I{ AaBreHuenr) 14 cMerrre:nvrfl c uu$zrsrpauqoH-
HbIMTI BoraMI4 (no4ooSplJlbHocTb fopI43oHToB KoTopbrx nocToflHHo yBerqqr.r-
Baracb B rpeAerax KyrorIbHbIX crpyKryp) e pyfoHocHbrx pacrBopax rpor4c-
xoAHro pe3Koe Hapy[reHue ycraHoBtrBruerocfl paHee $rasl.rKo-xprMr4qecKor o
paBHoBecux. flpu 3ToM MHorHe py.qHble 3reMeHTbr Bbrrrar aJru r43 pacrBopa 14
ocaxnarr4cb Ha cTeHKax rpeullrH B rropoAax, o6pa:>/fl npu pacKpr4crarrtu3a-
urrr4 yqacTKI4 Ml4Heparvl-3aril4rr, KoHTpoJrr4pylouHec.s 3oHaMr4 pa3roMoB
l17el.

Ha rpaHzqe ''epMcKoro 14 TpuacoBoro BpeMeHr4 rrporr3oruJra 3aKrrro-
LII{TCJIbHa-4, ncpa:rbucKaq cpasa repur4Hcxofi cxralqarocrz. B pe3yrbrare ee
ilpoflBreHl4.q loHeqxzrZ nporzS v {ueuponcxo-loHeqKar BnaAHHa oKoH-
qarerrbHo c@opnrrzpoBaxr4cb KaK aBToHoMHbre cKJraAr{aTbre MerareocrpyK_
rypbl, B MexKyrIoJIbHbIX nporra6ax Koropblx, B 3oHe pasBr4Tux vur$vtbrpa-
uI4oHHbIX, H oco6euuo, 3rI43noHHbIX feofrltrpoAl4HaMl4r{ecKzx cprcreM,, o6pa-
3ylorct 6acceitubl ceAI4MeHTauI4oHHbrx xropr4rHo-cynrcparHo-KaJrbrrr4eBbrx-
Harpl{eBblx BoA [319]' Bo MHoroM yHacreAoBaBrrrp{x ceoil cocraB or naJ,reo-
soilcKur uopefr. B ro )Ke BpeMr, Ha fipailorH_flTbrx yqacTKax aH-
TI4KrI4HaJrbHbIX CTpyKTyp [oryqarcT pa3Br4Tr4e Tperur4HHbre 14 Tperqr,lHHo-
)KI4JIbHbIe BOAbI, COCTaB KOTOpbIX TIOCTO-flHHO I43MeHteTCfl 3a CqeT fJrydns-

61




