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BBEAEHI4E

Pagerlrr4e 3Toro Ha[paBJreHr{r HatraJrocb c pene-
Hrlr cJregyroqeri npaxra.re cxori 3apasv, eosnarureli
s 1972-1973 rr. npu nocrpoeHrnr crpyKTypHbrx Kapr
sa 3BM: KaK npv [ocrpoeHr.rr.r Kapr uy6orrax [Jroxo
I43yrreHHbrx crpyKTypHbrx noBepxHocrefi B ocaAorr-
HoM rrexJre yrrrrrbrBarb pelse$ 6olee MeJrKrrx xopo-
Ixo v3yr{eHHbrx [oBepxnocrefi? Bonpoc cocrosr .B

TOM, HeJrb3 . nu,Ii^afrTu oilepaTop, cBq3brBaroqufrpe-
nrc$u pa3JrrrrrHr,rx crpyKTypHbrx [oBepxHocrefi s
ocagorrHoM qexre? BesuarrauE flerpoBurr MgcHnxoe
rrocraBrlJr 3a4aqy raHaqe: qaealZre nocrporrM reoAr{-
HaMurrecKylo MoAeJrb SoprurapoeaHr.rq crpyKTyp oca-
AotrHofo rrexJra, Torga MoxHo 6yger onpeAeJrlrrb na-
paMerpbr reKToHr{qecKoro npoqecca no pelreey
xoporxo r43yqeHHbrx BepxHr.{x rpaHrrrl a 3aTeM pac-
cr{r4Tarb pelteQ MeHee r43yqeHHbrx uy6orrnx rpa-
HIaq. IIpu oroM oH cpa3y )Ke BbrABrrHyJr r{Aero o roM,
qro [pr4 perxeHvrr o6paruorl 3aAaqr.r (onpegelenua
rrapaMerpoB MoAeJrrr rr reKToHr4rrecKoro npoqecca)
Mo)KHo lrcrroJrb3oBarb rro6bre rrMeroquecfl reoJroru-
llecKrre z reo$ra:uqecKrre [aHHbre, T.e. ilpoBo[r4Tb
KoMnJreKcHyro r4HTepnperarlurc. Torga, B Ha\raJre
70-x roqoe, npu cla6ou ypoBHe pa3Br4rvfl Bbrqr{cJrrr-
TeJrr,HoIl TeXHI4KIT, 3Ta nAeq Ka3aJlacb cJrIrIIrKoM CMe-
roft. Ho y>Ke rrepe3 HecKoJrr,Ko rer 6buru nocrpoeHbr
rrepBbre reo[rrHaMrrr{ecKr4e MoAeJrv, pa:pa6oraua
Teoprrr perxeHrrr o6parHsrx 3aAaq B paMKax MoAe-
ren reoAI4HaMrIKrr u [oryr{eHbr [epBbre npaKTrurqe-
cKr4e pe3yJrbrarbr. B gannor? crarbe Mbr noflbrraeMcq
garr o6sop ocHoBHbrx pe3yJrbraroB, rroJryqeHHbrx B
STOM HanpaBJreHr4r4, KOTOpOe OCHOBaJT r{ KOTOpbTM
MHoIZe ro[br pyKoBoArrJr aKaAerrlur PAH B.lI. Msc-

HIrKoB. Msr nocnxrqaeM ery pa6ory ceerrort rraMrrrr
STO| O 3aMerIaTeIbHOrO qeJIOBeKa.

ilocTAHOBKA 3A[Ar{I4

I4urepnperaqza reo$u3r{qecKrrx noJreft, B qacr-
Hocrr4 npu r43yrreHr.rlr crpoeHzx nuroc$epbr rd Bepx-
nerZ rraaHrlrll, o6brqHo [IpoBo[r4Tcq no cleqyrorqefi
cxeMe. Ha ocHose reoJroruqecKrrx npeAcTaBJrelF'Lrfi, v
AaHHbrx o Sz:rz.lecKrrx cBorlcrBax ropHbrx [opoA
cTpor.rTcr KaqecTBeHHzur cTaTr{rrecKaq Mo[er b r43yqa-
euori cpegu, a 3areM B paMKax arofi uoqelv oflpeAe-
rflercfl rroJro)KeHrre I{ reoMerpr{s o6'r,acrefr. rr3MeHe-
nru SuszvecKr4x cBorZcrB cpegbr (n.noruocrz, HaMar-
Hlrr{eHHocrrr, cKopocrerz certclrzqecrvx BoJrH r{ T.A.).
flpu erorrr HevcnoJrb3oBaHHLIM ocraercr 3HarrzreJrb-
ur,uz o6'reu ran$oprraaqurr o Bo3MoxHbrx MexaHr43-
vax SopuupoBaHraq fi krcropvtv sBoJrrorlr{rr r43yqae-
Mr,rx crpyKTyp (3To rr Kar{ecrBeHHbre reKTour4rrecKrre
cxeMbr, r.r KoHKpeTHbre AaHHbIe, Hanpr4Mep, AaHHbre
crpyKTypHorl reolornn o BpeMeHrr u xapaKTepe reK-
ToHrrqecKr{x qe$oprraaquri, ganutre o6 ncropuu rex-
ToHr4rrecKoro norpy)KeH nt u r .9.). 3r a unQopMarlr.rq
B IyTIIUeM Clyr{ae [pI4BJreKaeTcr Ha KaTIecTBeHHOM
ypoBHe upn Soprr,ryJrrrpoBKe rrHTepnperar{rloHHbrx
lrogeneri, Ho He r4crroJrb3yercfl B ca\to\{ [poqecce rrH-
Teprrperarlr4ra. llgeecrHo, r{To 6o.rsurrrscrno o6par-
Hbrx 3aAar{ B paMKax orle--rbHbrx reoSu:uvecKux Me-
TOAOB OTHOCT{TCq K KJTaCC\'\'C.-IOBHO KOppeKTHbrX IIO
A.H. Tuxonony. Merolbr pen'.rqprr3arllrr{ [o3Borq-
ror ycnerrrHo 6oporrcx c pa3.-rurrHbrrrn e$$errauz
Heycrouvueocru ll 3KBIIBa--Ie HTHogrII. uo nara6onee
HaAe)KHbIM rI eCTeCTBeH H Sl r I C n OCO t'rolr trocTl{xeHl{fl
eAIIHCTBeHHOCTn tI r'CTtru.{[1 ts rr rfli f B.lqeTcq [pIaBJre-
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TE,OtrI4HAMI4I{ECKI4E MOtrEJII,I V \IX ilPI{MEHEHI4E

qeHrre AorroJrHr{TeJrbHofl LIHsopMaIIrIIl I4 KOMTIJIeKCI4-

poBaHrre pa3nr4qHbrx feoQl43nqecKlrx MeTonoB.

firx pealu:aqrrrr rroAxoAa, ocHoBaHuoro Ha reo-
,quHaMu q ecKoM MoAeJII4poBa nI4Ir. ueo6xoqulto 6 ut I o.
rrpexqe Bcefo, pemlrTb ilpqMyro 3aAarly feoAIrHaMI4-
Kr4, T.e. flocrpor4Tb Mogenb SopvrrapoeaHl{q rex reo-
Jrorr{rrecKr4x cTpyKTyp Ir Tex HeoAHopo[HocTeu B

pacflpe[eJrenura Srz:ravecKl{x ceoticrlr, Koropble Ha-
xoAflT orpa)KeHr{e n reoSrasr.ruecKlrx florqx [fopguu
n Ap., 1976 Muxan?ron, 1976; fopulrH Ir [p., 1918].
B o6rqevr cryr{ae ora 3aAar{a AaJIeKa or cBoero pe-
[reHr4q.,fieficrelrrem,go, sa6lroAaeMble Bapuaqrur
cropocreft ceftcuuqecrlrx BoJrH, rIJIorHocrIl, MarHI4T-
nou nocupul4MrrlrBocTll, TeIIJIOIpOBOAHOCTI{ I4MeIOT

noJrrlreHerr4qecKylo npl4pogy. Oura uoryr 6brrs err-
3BAHbI TEKTOHI4IIECKT4MI4 ABII)KEHVTflMN PA3II{IIHOTO
uacurra6a rr 3HaKa, pa:uoo6pa3HLIMI4 MatMarl{qe-
CKLIMIT I{ flocrMarMarl4r{ecKrrMlr qBJIeHI4qMr.r, Qraeraro-
xuMr4rrecKurrrn npeo6pa3oBaHl4tMl4 Ia gpyrrarran Qax-
TopaMrr. Mexanugrmr qeficrerax lr oco6esno B3aIrMo-
Lefi,crr,ufl. 6onrlrrancrBa LI3 erlt x $ axropon I43yqeHbI
He AOCTaTOqHO ITOJIHO, [IO9TOMy nOCTpOeHIle COOT-

BeTCTByTOqUX rrrOgereri Bo MHofIrx cryqaqx [peA-
craBrr{er BecbMa cepbe3Hyro npo6lerr.ry. B ro >xe

BpeMrr, Arrr peruoHaJrbHblx TeKTOHI4qeCKITX CTpyK-
Typ [paBoMepHo rrpeA[oJlox(IrTb, rrTo AoMaHllpyrc-
ilIee BnI{qHr{e Ha BapI4aIII4Ir Susuuecrux cnorlcre
OKA3bIBAIOT TEKTOHI4IIECKI,IE [POqECCbI, IIPI4BOA'-
urrre K rrepeMerqeHnru vr geQoprrlaquflM ropHblx rro-
poA, a rarcKe renJloBble norq. 3ro rIo3BoJrI{JIo orpa-
Hr4qr{Tbcfl perrleHr.{eM TepMo-MexaHlrqecKl4x 3aAaq B

paMKax MexaHrrKr4 cnJroIrrHbIX cpeq. flpu sroM, oAHa-
xo, norpe6oBaJrocb co3Aarb noelrfi Arfl Toro BpeMe-
Hrl KJIacc feoIIIrHaMVr{ecKIrx l.lo[eleft, TaK Ha3bIBae-
\rbre eBoJrroIII4oHHbre MoAeJIIr, KOTOpbIe orpDKaror
rrrHaMr4Ky u3MeHeHuq $ra:uvecrux ceoftcrs nopqq I{
rl3MeHeHrre reoMeTpr{r4 rrccJlelyeMblx cTpyKTyp Bo
BpeMeHr4. B Ha.{are 70-x rogon nogo6nue MoAenII
6urra rpaftne HeMHorotIrrcJreHHbI, [ocKoJIbKy e 6ors-
rxHHcTBe cnyqaeB 3aAar{z cBoAIrJII4cb K aHaII4TUr{e-
CKI4M I4JIIT III4CJIEHHbIM OIIEHKAM PACIIPEACJIEUNT1 NO-

.refi cropocrefru:nu HanpffKeHnft. B clegyrcqux pa3-

feJrax Mbr paccMoTpr{M ocHoBHbIe MOAeJII{, KOTOpbIe
rrcrroJrb3oBaJrr4cb HaMrr npl4 pelxeHuu o6parnslx 3a-
raq.

B saeucuNaocrl{ or AeranbHocru reoAl{HaMllrre-
crofi vroqenrl, r4Merouer?cq reororuqecrolZ ll reoQu-
:raqecrori ranQoprr,raqzv Bo3Mo)KHbI p a3nl4rrHble cxe-
Mbr r.rHTeprrperarllrll. PacclrorpuM cJle[yrcqyro, He

npereHAyroqyro Ha o6rquocrt, [ocraHoBKy 3agar{I4.
llycrr rrMeercfl reoArrHaMlrqecKaq MoAeJIb Qoprr,tlE-
poBaHrrfl u:yvaevroft TeKToHrlr{ecrori crpyrrypbl IlJrIr
HecKoJrbKrrx crpyKTyp. 3ra vrogels 3aAaer coorBer-

crBrle Me)KAy Har{aJrbHbrMlr [apaMeTpaMr4 cpeAbl q;
H XapaKTeprrcTrrKaMII TeKTOHI4T{eCKO|O npoqecca p i c
oguofi cropoHbr u QyurquaMl4, xapaKTeplr3yroqllMl4

coBpeMeHHoe crpoeHlre crpyKTypbl Ql, ee reoQusn-

r{ecKrre rroJrfl rr rrcropr{rc pa3B]/lTus, ryj c gpyrorT cro-

poHbr. Qynrqnn q! =uqurct HaqaJIbHbIe ycJIoBI{t:

rroJlo)KeHr4e reoJIorI{qecKLIX rpaHIrIL pacnpeAeJleHlle
TeM[epaTypbl, IIJIOTHOCTI4, Bfl 3KOcTrr, yllpyrux Mo[{
reft z r.g. Cxopocrl{ TeKToHtrLIecKI{x gnuxceuutl,
IpIITOK TerIJIa OT BHyTpeHHLIX 14 BHeITIHI{X r{CTOrtHIr-

KOB, [poqeccbl ocaAKoHaKonJIeHI4q 14 [eHyAaII[U -
cyrs Qyurqrlr.r KoopAI{Har Ir BpeMeHpr pi.B 6olrurefi
cnoefi qacrlr gro rpaHuqHble ycJIoBIrx. Coepetteunoe

crpoeHlre cpeAbl ($yHrqralr <pi) nrnrovaror pelre$
Qaquarr,usrx II BeqecrBeHHblx rpaHl{rl, [oJrox(eHl4e
pa3JroMoB, pac[pe[eJIeHI{e cKopocTeI{ celrcMlrqe-
CKI{X BOJIH, IJIOTHOCTtrr, HaMaf HI4IreHHOCTI4, TeMlepa-

rypbr r4 r.g. @yurquz ryl cyrs ceftcuraqecrlle, rpaBll-

MerpzqecK[e, MarHI{TOMerpLlLIeCKI4e AaHHbIe, TeIr-
roeorZ rroroK Ir AaHHbIe o6 r.rcropull gBoJIIot{IrIuI

(cropocru reKToHl4qecKoro norpy)KeHl{q rlo AaHHbIM
6ypenux, AaHHbIe rpeKoBoro aHaJIIt3a o BpeMeHIr I{
cKopocTr{ 3KcfyMaltrrllr ilopoA, AaHHbIe o cTeleHI4
npeo6paaoeaHrlfl yrJIeBoAopoAoB I{ T.[.). I4:eecrHr,t-

Mu qBrqrorcx Synxquv yj u vacrr SynxqnIl 9i.
I{actr HarrarrbHbrx ycronur? ($ynrqraft <pf ; to*et
6rrrs :aqaua anpllopt4 ur o6ultlx coo6paxeunh uttw
rro Merogy auarorurl.

I4gea;t nofi [ocraHoBKofi o6parnot? :a4avu 6u-
ro 6rr oilpegeJleHlre Bcex Hel{3BecrHbrx $ynrqufi ny-
TeM MI{HI4MVI3ar\rlLr (pyHKIILIOHara HeBq3oK Iro BceM

rl3BecrHbrM Synxqnarrl IIJIroc cllcreua orpaulrvenufi
Ha orrpeAeJlqeMble QyHrqlta u napaMerptt. Ha [paK-
TrrKe TaKyro cxeMy IIoKa ocytqecrBaTb He yAaJlocb.

fleftcrwrrerbHo, aHaJrI43, HalplrMep, BoJIHoBbIX rro-
rerZ qersercr sagavefi croJlb rpyAoeMKorZ, vro 4axe
lprr coBpeMeHHoM ypoBHe pa3BI,ITI4q BbIrrr{cJrI4TeJrL-
gofi rexnr.lru ero BpqA Ifit y4acrcfl cAeJlarb r{acrbro

perxeHrrr 3aAar{I4 MHoroMepHoft lrunnuraraquu. Eo-
Jree [peArroqrl4Ter bHou qBrfl.eT cs. cxeMa [ocJI eAoB a-
re.nsnofi IrHTeprIperaIIIrI{, B paMKax roropoft Ha rlep-
BoM orarre peruaercfl rracrb o6paruux :agau 6es
yrlera coorHolrleHlrri, saganaeublx reoAl{HilMu'recKou
MoAeJrblo. Hanpurrep, no cericwl'recKl,IM AaHHsIM olpe-
Aenflercfl [oJIo)KeHIre cerZcrrru.recrurx rpaHIrII u paqlpe-
AeJreHrre cropocrefi ceficNrIa.IecKrax.eorH. B pe3yJrbrare

onpegeJrf,ercq r{acrb $yurqnfi ql . Ha BTopoM sralre

perxarcfl o6parnar 3aAaqa:

rllrrll

)orllv; "" - vi. uo,ull *
I

* )F'llol- q,, -oll - min,
I

fAe B rrepByro cyMMy BXoAtr Bce II3BeCTHbIe AaHHbIe,
He rrcrroJrL'3oBaHHble Ha [epBoM STaIIe IrHTepnpeTa-
qua. Ha6op QyHx4rtl Qi. anp BKJrtovaer re xapaKreplr-
crr4Kr4 crpoeHlrq cpeAbl, Koropble ObIJILI onpeAeJIeHbI
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MI4XA?IIOB r4 Ap.

Ha nepBoM sTarre, a TaK)Ke anpzopHyro uu$opuaqlfto,
Hanpr4Mep, AaHHbre 6ypeava. Ypanuenlre (1) rr.roxer
6urr, gononHeHo orpaHvlgeHnflvtvr Ha IrcKoMbIe tla-
paMeTpbr, KoTopbre BbrTeKaroT ra: o6qzx feoArlHa-
MllrrecKrax [pelcraBJre uufi (uanpuMep, MaKcI{MaJrb-
Ho lorrycrr4Maq cKopocrb reKToHl{qecKr{x 4nuxeunfr
rrJrr4 TeMrreparypa) uJrr.r ycJroBrzqlrlr 6.nr.tgocTrr K 3a-
laHHbrM pacnpegeJrenualr (nanpr/rMep, Mo)KHo no-
Tpe6oBarb, qro6sr rrJrorHocrrr, o[peAeJreHHbre no
IpaBr.lTarIr4OHHOMy rrOJrrO, cof Jr acoBaJrrrcb c pacnpe-
AeJreHr{eM cer?cuuqecrrlx cKopocrefi , onpeqe;reHHoM
Ha [epBoM e:rane). Eclu na BTopoM srarre He yAaer-
cfl lroJryr{rrTb peneHr4e, cofJracyrcqeecl c r{Meroulrr-
Mucq AaHHbrMr{ rr feo[nHaMrrqecKorZ trogentro, Mo)K-
Ho BepHyrbcr Ha [epBbrt oran a lonyqr4Tr, r4Hoe pe-
rrreHlre, Il3MeHrrB r4CXO[Hbre npelrroJro)KeH[q vrlrvl
lapaMeTpbr lrHTepnpeTarlnu.

B qaunofi cxeMe Bo3Mo)KeH u rperzr? srarr, no-
cKoJrbKy He Bce napaMerpbr MoAeJrrr Moryr 6trrr, csq-
3aHbr Me)K[y co6ofi rr Moryr He BXoArlTb B ypaBHeHrrt
feoAIrHaMIrKn. B qacrHocrlr, HaMafHl4qeHHocrr, lto-
poA npqMo He cBq3aHa c [pyfr{Mr4 xapaKTepr{cTrrKa-
rtr. Eolee roro, ua6lloAaeMoe MarHrrrHoe rroJre Mo-
xer 6urr o6tgcneno paclpe[eJreurreM HaMafHr{-
qeHHocrr.r B cJroe nporr3BoJrbHori rouSurypaqprr4.
lloeroruy o6parnaa 3aAarra MarHrrroMerprrr{ Mo)Ker
6r,nr penreua orleJlbHo, IIocJIe roro, KaK pelxeHa 3a-
Aar{a BToporo grana. Tar npu KoMrrJreKcHor? nurep-
Ilperarlan reoJroruqecxux n reoQr43rrrrecKrrx [aHHbIx
AJrfl [accr4BHbrx KoHTr{HeHTaJrbHbrx oKpar.rH [Mrzxarl-
:roe, Tpe6uua, 1988] pemeHrre 3aAarrr4 (1) no:nonu.rro
yrorrHurb rroJro)KeHrre KprlcraJrJrrrqecKofo Qyuga-
MeHTa rr paclpegeJreHrre reMrreparypsl. 3rn AaHHbre
6rr"rrz r.rcnonb3oBaHbr AJrfl 3a[aHrlx eepxue4 14 Hr{)K-
Heri rpolaxra MarHr4ToaKTr{BHoro cJror, c zcno\ssoea-
HI4eM Koropbrx Ha rperbeM erarre 6slla peureHa o6-
parHaq 3alaqa MafHr,rroMerprau (crra. ullxe). Pac-
cMoTpr.rM KoHKpeTHbre rrpr4Mepbr MoAeJrr4poB alJvrs n
perrleHus o6panrux 3a[aq B xpoHoJrorrlrrecKoM rro-
pfl[Ke.

MOAEnr4 38 Onrorlr4r{ CTPyKTyP
JII4TOCOEPbI I4 I4X IIPI4MEHEHI4E

nPI4 PEIIIE}fWW OEPATHbIX 3AAAI{
llepeue nprrMepbr peaJrrr3arlr4r4 paccMarpr.rBae-

Moro noAxoga 6utu BbrrroJrHeHbr c rrcrroJrb3oBaHrreM
MoAeJIr.r geSopnrupoBaHurq ocaloqHoro r{exJra rroA
gerlcreueu BeprrrKanbHbrx ABrr)KeHuri uoeepxuocrz
Kpr4crarruqecKofo Syugarr,renra f3aueuoueq u [p.,
I97 61. Ocagovntrfi clofi nrogelupoBarcq gnyxcloft -
Hod .nnHefiuo-sq:xoft Hec)KuMaeMofi cpegorl B npr4-
6nu>xesuu norpaHcJrofl. Pa:.no>reru.re rro MaJroMy na-
paMerpy rro3BoJrraJro loryqr.rrb crrcreMy 4nQQepeH-
IllraJrbHbrx ypanueHlrlr AJrr rronfl cropocreft B croqx
MoAeJrr.I. Or"rrlr.rurerrnofi oco6eHHocrbro erori rr,ro-
qe.nu 6u.no ro, r{To s Hefi 6r,ur ocyqecrBJreH flepexoq
or SBoJrroqur4 rroJrr cKopocret K 3Bonroqrrr4 fpaHr4q
reoJroruqecKoro pa3pe3a Bo BpeMeHrr. filx eroro

6u:ro r{cnoJrb3oBaHo ypaBHeHHe ABrDKeHrlr Berqe-
crseHHorZ rpaHnrdbr:

-w
T.e. npeAnoJrafaJrocb, qTo cKopocTb ABrr)KeHr{q fpar
Hr4qbr Bce BpeMq coBrra[aeT co cKopocTbro ABr4)KeHr4fl
lpr4Ha[Jre)Karqrax eft qacrr.rq. Ypannenne (2) nrrnzca-
Ho Jrf rrJrocKoro cryqaq: \x, Z) - AeKaproBbr KoopAr4-
Harbr, /- BpeMq, U uW roprr3oHTaJrbHar.14 Beprrr-
KarbHaq KoM[oHeHTbr BeKTOpa cKopocTr4.

flauuar reoAr{HaMzqecKafl MoAeJrb enepnr,le 6sr-
JI a IlcrroJr b3oBaHa Ars KoMnre rcuori rrHTeprrperaqrrrr
cellclrurqecrux rl rpaBr{TarlrroHHbrx [aHHbrx r{ [aHHbrx
6ypeyux Anq crpyKryp Bonro-Ypa:ra [fopqnH u Ap.,
l9l 61. 3 agava craBrlrracb cneAyrcqv M o6paeonr. llp"n-
rroJrafaJrocb, qTo fro naHHbrM cefrcrraopasnegxu u 6ype-
Hnq u3Becreu penteQ o4uor? 6lrmafturerl K noBepx-
Hocrr4 crpyKTypHofr rpaHlrqu Ztl c r{cloJrb3oBaHr{eM
rpaBr4Tarlr4oHHbrx aHoMalllr? rpe6oBaJrocb olpeAe-
JII{Tb peJrbeS 6onee r:ry6orux rpaHrrr{ ocaAorrHoro
rrexJra v noBepxHocrb KprrcraJrJrr4qecKoro $yu4a-
MeHTa, npII STOM IIOJTaIaJIOCb, rITO I4MeeTCq TaKXe
ogHa r:ry6oKaq cKBilKuHa, 3aAaroq as. -uilcro ocaloq-
Hbrx cJroeB r4 r{x acr{Mlroru. B QyHxquona;r (1) exo-
AI4Jrr4 TOJTbKO lpaBrrTar{r4oHHbre aHoMaJIr{r{, Ho Tpe-
6onanocr, qro6u pacrrerHaq BepxHrr rpaHr.rrla orJrrr-
LlaJracb or z1 He 6onee qeM Ha 3agaHHyro Benuqr.rHy.
Z3eecruo, vro o6parHaq 3aAaqa rpaBrrMerprlrr o
BoccraHoBJreuuu Qoprr.rbr HecKoJrbKrrx KoHTaKTHbrx
loBepxHocreft se I{Meer eArrHcrBeHHoro perxeHrrr.
Oguaxo B AaHHoM cryqae pe.nteSrr Bcex rpaHrrq, or
loBepxHocrn SyngalreHTa Ao BepxHero crparrrrpa-
Qravecroro roprr3oHTa z1,6r,tnu cBq3aH[,r Me)KAy co-
6ofr ypaBHeHuqMr4 reo[r.rHar,.ru.recrofi Mo[eJrrr, B
npenloJro)KeHrrr4, Lrro pelreQ fpaHrrrl ocaqor{Horo
qexJra co3gaH B pe3yJrbrare nepeMerqenufi nonepx-
Hocrr4 Kpncrarrr{qecKoro QyHgauenra. Taxaq no-
cTaHoBKa [O3BOnr{na cyqecrBeHHo coKpaTrrTb pa3-
MepHocTb 3aAaqr4, TaK r{TO ee perueHrre oKa3aJrocb
e[rrHcrBeHHrnra u ycroftquBbrM. Asanoruquo craBrr-
racb 3aAar{a nprr rrHTepnperaqnu cer?ctrnqecKrrx v
rpaBrrrarlr4oHHbrx AaHHbrx [Jrr llyve>r-KaryHcKoro
Mereopr4THoro Kp arep a ID abiza et al., I97 9] c rrcrorrb-
3OBaHr4eM MOAenrl peJraKcarlrrH KpynHbrx rrMrraKTHbrx
crpyKTyp B crrcreMe lrarocQepa-acreHocSepa.

Anarzg [epBbrx pe3yJrbraroB, noJlylreHHbrx Ha
TeopeTuqecKkrx t4 npaKTr4qecKrrx flpr4Mepax, rroKa-
3aJr, r{To rorrHocrb perxeHr.l{ o6parHux 3a[aq B paM-
Kax AaHHOfO nO[xOAa o[peAerqeTcq B ocHoBHoM TeM,
HacKoJIbKO IIOIHO I4CrrOJIb3yeMarI reoAr.IHaMIIqecKat
Mo[erb orrrrcbrBaer pearuurrn npnpogHuli npoqecc.
ln aeulrNl $axropor,r. nr{N{r.rrrlpyrcqrrM rrprrMeHeHr4e
MoAenrr f3aueuoneq n gp., 1976), oKa3aJrocb orcyr-
crBrre B HeR npoqeccoB ocaAKoHaKorrre[Vs. rr AeHy-
ua\vu, qTo Kpr4THr{ecKr.r Ba)KHo rrpu pe[reH[rr r]pfl.-
Mbrx rr o6parHtrx 3aAarr Arq perr4oHaJrbHbrx reKTo-
HzrrecKr4x crpyKTyp. Mogels, BKrroqaroilIafl. orvr

d'n r,4Er'-dx (2)
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npLrueccbr. 6rma nocrpoeHa B pa6ore [Mnxaft"noe,
19'Sia]. qro 3Har{[TeJrbHo pacmupl4ro Kpyr Bo3Mo)K-
HbL\ nprr.lo)KeHr.rft. PeJrbeQ eepxHeli fpaHIrIIbI MoAe-
--l I1 trIIp€l!€JTtICq ypaBHeHIIeM :

E:, Ez, ^ d'2."-;- -F r!";- = W,+ <P(x, r) + l-' (3)
dt " dx dx'

r]C UHJCKCOM .S O6O3HAI{EHbI KOMTIOHEHTbI BEKTOPA

cKL'rF\lsfrr Ha noBepxHocrrr Mo[eJIlr, $ynrqux q(x, r)
3a-laer cKopocrb go6anrenru I{JIIzt BL,IHoca Marepl4a-
.ra- a roc.Ileguuri vreu B npaBofi r{acTLI oupeAeJlteT
I:eF€pacnpeAeJreHlre MaTepIraJIa IIo rloBepxHocTa 3a
!-qer npoqeccoB AeHyla\ail pr lepeorJlo)KeHr.rr. Bnq
f'1ur;urm g(x, t) He perJraMeHTlrpyercr. firx xoporuo
n3\-qenur,rx ocaloqHbrx 6acceftnoe oHa Mo)Ker 3aga-
EaTT,Cr IXq pa3rurrHbrx ITHTepBaJIOB BpeMeHI4 nO AaH-
r{br}r o \lorrlHocrrr ocaAor{Hbrx cJroeB. flpra lroAelupo-
BaHIIII [aCCI4BHbIx KOHTI{HeHTaJIbHLIX Orpauu [Mu-
-\arl-roB. 19836; 1986] npnnlrMaJlocb, tITo cKopocrb
ocaJKoHaKorrenufl gKcrIoHeHqIraJIbHo y6unaer c
\-la-reHrleM or 6eperonofr. rvlrtnr4. B erzx pa6orax n
morpaHc.iroft norrr npu6lnKeHlrlr paccMorpeHa AByx rI
rpe xc-rouuax Mogen b rl4Hefi Ho -Btsroli r urocQepu.
-f-rs onucanuq flpoqecca [3ocraruqecKoli KoMleHca-
urirr ilo[ nlmocQepofi 6srr [oMerrleH crorZ ugears-
[ron i{srr Kocrra 6olruroft MouIHocrI{ ( non ynpocrpau-
.-reol. Ha ocHoBe no,ryveHHotT cucreMbl ypanHeHufr
6sr,rn nocrpoeHbl MoAeJrr{ oBoJIIoIII4I{ KpynHbIX nJlar-

Soprreuurrx nporu6on (nanprauep, floueqroro 6ac-
aenHa). riaccr{BHbrx KoHTITHeHTaJIbHbIx oxpaun [Mu-
rar-roB 19836; 1986] n Ap. perIroHaJIbHbIX reKroHI{-
rreclrr\ crpyKTyp. Er,Iro, B qacrHocrl{, floKa3aHo,
ryro pq,q MeAJreHHbrx (peraKcalluonnsrx ) TeKTOHII\Ie-
cKm( npoqeccoB, TaKLIx KaK SBOJITOqU' [aCCI4BHbIX

KoHT[HeHTaJrbHbrx oKpaLrH B 3oHe llepexola or 6\-
.-ree \{orlHofi ronrvnenranrHofi x 6onee ronxofr
UTK€?HIIYeCKOIZ KOPE, OilPEAEJI'ETC' HE TOJIbKO AIIHA-
rurxou [epeMerrtreHuq Be[trecrBa B croqx nurocQepu
m acreHocQepbr, Ho rr [poqeccaMl4 ocaAKoHaKonJIe-
nrr E IeHyAarIIlrr. c ucnoffisoBaHl4eM HoBLIX MOAe-
.-leu Sluro ilpoAeMoHcrplrpoBaHo,- r{To rr3ocrarlrlle-
cKasr Ko\{neHcarlrrfl rroBepxHocTHolr Harpy3KI4 Mo)KeT
rE]-U€CTBnflTbcq He TOJIbKO 3a CrIeT lorpy)KeHl4fl
Lril nolHrrrua rnrocQepbl, Ho Ir 3a cqer Id3MeHeHI4t
t"fLt[IHocrH cJlaralorlux ee cJIoeB. B .{acrHocrH, yBe-
J Uqe Hrre MorqHocrrr ocaloqHoll JII{H3 bI COnpOBOXn a-
-TCq "BbIAaerusaHI4eN4" MareplraJla HIDKHITx cJIoeB
relcroir Kopbr r43-nou,ocaAo.IHoro 6accefina K efo ile-
puQepnn. Y.rer sroro $axropa AJII ocaloqnux 6ac-
Ce ilHOB VMeHbIIIaeT OqeHKy BOJII4TIIIHI,I paCTq)KeHUq
.:nrocQepu.

\Iogenn, BKrroqarculae flpoqeccbl ocaAKoHaKon-
.-ieHrur 11 AeHyAaquu, no3BoJIIIJrI{ IOCTpOI{TI, MaTeMa-
:lrqe cKv ro Te oprrrc pe[reHl4fl 3aA ar{U rIaJI eOTeKTOHI4-
n{ecKoro aHarfil3a [Mxcnuxon, Muxar?.noe, 1983; Mu-
ran-roB. 1989; Mikhailov, 1993b1, :.". paccMorperb
3aJaqv peKoHcTpyKrtrurr cKopocTel{ TeKToHIrr{ecKI4x
:errxenr.rfi rro AaHHbrM o MoIrIHocrLI, Bo3pacre u Saqu-

irrrbHoM cocraBe oca,qoLIHbIX cJIoeB. 3qecr, rrpe)Kle Bce-
ro, 6srna npoAeMoHcrpl{poBaHa HeeAIrHcrBeHHocrb pe-
LrteHutr 3aAar{r4 oAHoBpeMeHHofo BoccTaHoBJIeHIrq Bep-
rraxanrrrori r.r roprr3oHTal snorZ KoMIIoHe HT BeKTop a
cKopocrrr, ecJIZ srl{ Qyurquu flr.ilflrorcq He3aBIrcIr-
MbrMr4. flrr oryvax, Korla 3aAaHo ypaBHeHlre, cBf,3bl-
Baroiltree 9Trr [Be KoM[oHeHTbr vlr\r ecJII{, HaflplrMep,
foprl3oHTaJrbHbIMI4 nepeMetlleHuqMu B [peAeJlax
zayvaerrofi o6nacrra Mo)KHo npene6peur, Beprlr-
KaJrbHyro KoMrroHeHTy cKopocrlr 6u.lro npeglo)KeHo
rrcKaTb B Br4Ae pa3Jro)KeHl{q no cIrcTeMaM opToro-
HaJrbHbrx Syurqufi KoopgIrHar I{ BpeMeHIr, B qacrHo-
crrr B BrrAe orpe3Ka paga Qypre. 3ro ceogvr 3aAaqy
K crrcreMe nunerlnrrx ypaeueuufi, npu gToM oqeHKa
cxopocrer? reKToHlrqecKlrx ABIDKeuuft uoxer 6rrrl
noJryqeHa He ToJIbKo B nepl4oAbl ocaAKoHaKorrlreHr4fl.,
Ho IrI B nepl4ogbl pa3MbIBa. Merog npuMeru{rcq K aHa-
Jrr43y npoqecca SoplrupoBaHuq Tepcro-Kacnurtcro-
ro nporra6a [Mikhailov, 1993a] ra Mocroecxoro 6ac-
cefrua [Mraxafinon u gp., 2006].

Hosrre Mo[eJrI4 rIo3BoJIIdJrI{ I{cIIoJIb3oBarb rrpu
r4HTepnperaqrzn reoSlr3l4r{ecKl{x AaHHIIX 6onr,urorl
o6'reu noeorl unSoprraaqulr, B r{acrHocrlr, AaHHbIe o
rraronoro-QaqrraJrbHoM cocraBe ocaAorrHblx flopoA.
PaccruorpuM [prrMep coBMecrHoro aHaJIIr3a cevc:llr'
qecKrrx, rpaBr4TarII4oHHbIx I{ Ma|HI4THbIX AaHbIX 11

AaHHT,IX O CKOpOCTflX TeKTOHIITIeCKOTO nolpy)KeHuq
Arq laccuBHbrx KoHTI{HeHTaJrbHbIX oKpaLIH lMaxafi -
non, Tpe6una, 1988]. Cxeua perueHl.,Iq cocroqJla B

cJreAyrouleM. B reograHaN,rlr.{ecxoft MOIeJIII, KOTOpaq
6rrr a zcnon r,3oBaHa rrprr 14 HTeplperaIII4IlI, crpoeHlre
LI oBOJIIOIII4q 3OHbI [epeXOAa OT KOHTLIHeHTaJIbHOII JIII-
roc$epu K oKeaHrrqecxor? onpeg elrflercs. na6opotr,l na-
paMerpoB. B nux BxoAqr xapaxreplrufi eepruxa-ntnr,ul
[r ropl{3oHTalrurui rr,racurra6 nccJlegyeMola crpyrry-
pbr, nJrorHocrlr u eQQeKTrrBHbIe Bq3Kocr[ ocaAoqHoro
croq, croeB sevrroft roprr u nepxHeli MaHTI.II{, AJII4TeJT;-
Hosrb rrpoqecca (nospacr orpar.rHsl). B $ynxqlloHal
(1) 6rrra BKrroqeHa HopMa orKroHeHuq pac'leruola
ronorpa$urr BepxHr4x cJroeB ocaAoqHoro pa3pe3a or
raMearlrlxcq cerZcMI4r{ecKlrx AaHHbIX, HopMa orKJIo-
HeHr{r pacvernoft u pealsnorZ cKopocrr{ TeKToHI{qe-
cKoro florppKeHrrt, I43BecrHofi no qaHuutu 6ypeuux.
Tpe6onarocb raK)Ke corJlacoBarb aMnJILITyAy a xa-
parrepHsrri pa3Mep pacveruofi u na6lroAeunofr lrso-
crarl4 rrecKofi anolrar lIIr. Peurenrze 6rrro ssrnoJlHeHo
BAoJrb npoQzrx, ilepeceKaloulero BocrorrHyrc KoH-
Tr4HeHTaJrbHyro oKpaI{Hy CenepuorZ Auepnru. B pe-
3yJrbrare 6rma paccvrrraHa coBpeMeHHaa ronQzry-
pa\wfl. Bceft cJroeB, BKJIIorrafl rloBepxHocTlr syuAa-
MeHTa u Moxo, Koropble flJloxo I43BecrHbI no
cer?cvrzqecrlrM [aHHbIM, B cBfl3vl c 6o.nlurofi MoIrIHo-
cTbro ocaAKoB Ir HaJrl4rrrreM B HIrx cITJIbHbIX OTpaXa-
rorrlr4x roprr3oHToB. flauuue o [oBepxHocrl4 KpIr-
craJrJrr{rrecKoro $yHqarr,reHTa I{ AaHHbIe o pacnpe[e-
IreHlzrr reMneparypu 6lrnu 3areM IrcnoJIb3oBaHbI

AJrr 3alaHrrr eepxneft ra sra>rHerZ rpaHIlII MarHI4ToaK-
TTTBHO|O CJIO', rrTO ITO3BOJIITJIO OqeHLlTb pacnpeAeJle-
HI4E HAMA|HIII{EHHOCTII tIO MAfHIITHL,IM AHOMAJII4'IM C
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rrcroJrb3oBaHueM Mero[a [fopqzu u qp., 1987]. Co-
rrocraBJreHrre [oryrreHHofo pacflpe[ereHzq HaMaf_
HIIqeHHOCTI{ C IIOJIO)KeHIIeM 3OH paCTq)KeHLIq II C)Ka-
Tr4r rro3Bo Jrr{ro cBq3arr $oprr,rrapoB aHrre E prcucnar-
crorZ lraruursor? asolrailvv Ha eocro.rHorl oKpar4He
CIIIA c BHeApeHrreM r4HTpy3rrBHoro MareprraJra B 30-
Hy pacrffKeHrrq, Koropan o6pasoBaJracb y)Ke no
oKoHrraHrrr4 praQroeoft craArrr4, Ha BHyrpeHueru (o6-
parrleHHoM B cropoHy KoHTr4HeHTa) 6opry ocaAor{Ho-
ro 6acceriHa. Orrvreruv, qro Ha socroqHofi KoHTr4-
neHral r,nori oKpar4He Oxnoft Auepuzur, uuerouleri
aHaJrorr{r{Hoe crpoeHr.re, B KepHe cKBa)il4H o6uapy-
x<eHbr 6agantrtr AByx reHepaqulZ c eo:pacrorrl 138*
II2 u 7540 MJrH. Jrer. 3ro nogreep)Klaer cAeJraH-
Hbru Ha ocHoBe MOAeJII,IpOBaHII' BbIBOA O TOM, rITO
xorfl ocHoBHoe pacrflKeHr{e JrrlTocQepu ilpoucxo-
AI4T Ha praQronort cragrrn, $oprranponaHue ocaloq-
noro 6accefiHa Ha rrocrpraQroeori cra,qrrrr coilpoBoxga-
eTcfl AoIIOJIHI{TeJIbHbIM pagIflKeHI4eM, KOTOpOe 3HarII4-
TeJrbHo yBeJrr4qr4Baer r.ny6nny ocagorrHoro 6accefrsa.

Pons npoqecca ocaqKoHaKonJreHrrs t4ccJreAoBa-
Jracb raK)Ke Ha rrpr{Mepe xpe6ra larrerq [Muxafi-
lor, Tuvrorut<uua, 19931u [prr aHaJrrr3e rrcroprlrl no-
fppKeHrrr lrlroc$eprr Fo.nturori flolunr,r (Kanr.r-
Qopunr) B Aerrbre p. Carparr,reuro [Mikhailov et al.,
20061. B noclegHeM cryqae Mo4eJrr.rpoBaJrr4cb rep-
Ml,r.re cKr4[ pe )Krr M vr ucT opvq, n of pyxe Hr4q IIp e[Ayf o -
eoro 6accefiHa, pacrroJroxeHHoro Ha oKeaHrrrrecrorl
lurocQepe Bo3pacra oKoJro 150 rra.trr. ler. 3gecs no-
rpe6onalocb MoneJrl{poBarb He roJrbKo ocrbrBaHr4e
oKeaHr.rqecKoft lurocQepbr [epeKpsrroft MorrtrHbrM
(qo 14-16 ru) cloeu ocaAKoB, Ho rur repMurrecrrzft pe-
)Kr{M 3oHbr cy6gyxqrar.r, c yrreroM r43MeHeHI{fl cKopo-
cru cy6gyrqrrr4 Bo BpeMeHr4 r4 Bo3pacra lorpy)Karo-
rqericr rrJrr{TF,r. filr onucanuq flpoqecca ocrbrBaHrlq r.I

flof pyx(eHr4fl oKeaHrrqecxorZ nrarocQ eprr r4crroJrb3o-
BaHa MoAeJu, [Muxarinon, Trruomuua, 1993], e ro-
ropofi yqreHbr rerrJrora KprzcraJr Jrr.r3aqnlr 6a:alrro-
Boro paclJraBa Ha fpaHr{rle :ruroc$epa-acreHoc$e-
pa rr yBeJrrrvnnarcrqraricfl Bo BpeMesll c:rofi ocaAKoB.
llocrpoeunar repMurrecKar MoAeJrb HaxoArrrcs B xo-
polreM corracr4n c AaHHbrMr4 O COBpeMeHHOM TelJro_
BoM noroKe, r4cropl,refr rexroHu.recKoro norpy)Ke-
r:.urfl. vr AaHHbrMrr o repMnqecxzx npeo6pa3oBaHr{qx
coAepxaqerocr B ocaAoqHr,rx [opoAax opraHr{qecKo-
fo BerqecrBa. lloly.renHoe coBpeMeHHoe Hecrarluo-
HapHoe pacnpe[eJreHrre reMneparypbr n rurroc$epe
6lrno r.rcno.rrb3oBaHo Arfl pacqera npo$n:rx lpegeJrb-
nofi npovuocru. llpo$lr,nb npor{Hocrrr rrpe4cKa3brBer
HaJrrrqze xpylKofo cJros B nepxueu qacTrr Kopbr, Ko-
ropr,rfi Mo)Ker flpocrrrparr,cx go r.rry6unu 20 xu n
6o;ree. 3ro o6:sqcHr{er HaJrr4rrue n pafione leJrr,Tr,r
p. CarpaueHTo aHoMaltno uy6ororo (go 20 xlr)
KJracrepa 3eMJrerpscenzr?. B coceAHr4x o6nacrsx, or-
ruqaloilIzxcr CTpOeHrreM Kopbr, MorqHocTbro oca-
AoqHoro qexJra r{ TenJroBbrM rroroKoM, r:ry6uua :eu-
lerpaceuuft He rrpeBocxoyur 12 ru. [aHHaa pa6ora,
e xoropofi B paMKax paccMarpr4BaeMoro rroqxola
npoBeAeH coBMecrHbril, anatwz [aHHbrx ceficvopaa-

BeAKrr, 6ypeyux, TerrJroBoro rroroKa r.r nnerirrerro-
HrrqecKrrx peKoHcTpyKqnl.r, npeqcTaBrseT, no Harrre-
My MHeHr4ro, rrHTepecHslrZ npurraep r4cnorb3oBaHr4q
TexHr4KIl f eoArrHaMlrr{ecKoro MoAeJIrrpoB anug. u 6ac-
cetHoBofo aHaJrrr3a [pr4 pelreHzlr cerZcruororur{e-
cKlrx 3aAaq.

Erqe ognlrM rrprrMepoM [prrMeHeHrrr AaHHofo
rroAxo[a flB Jrfler cs. aHaJrrr3 r.n o 6a;r ursrx BpeMeHHbrx
sapnaquri rpaBrrraqr.roHHofo rroJrq no AaHHbrM cnyr-
HrrKoB |PEI4C. B pa6ore [Mikhailov etal.,200416st-
JIO IIOKa3aHO, qTO V3MeHeHI4q BO BpeMeHI4 fpaBLITa-
III4OHHOIO rIOIq, CBfl3aHHEIe C 3eMJreTpflCeHVflMLI
narHurygorZ 6olee 9 (Hntm, 1960, Arqcra, 1964),
cpaBHrrMbr c rrorperxHocTr,ro fpaBzTarlrroHHr,rx Mo[e-
lefi cnyrrrraroe fPEI4C r noeroMy He Bcerga Moryr
6r,nr o6napy)KeHbr Br{3yaJrbHo. C qpyrofi cropouir,
Ha3eMHbre AaHHbre o6lr.{Ho [o3BoJrqror locrpor{Tb
MOAeJrb CMerqeHrrq B orrafe 3eMreTpqceHr{rr, Harrpr4Mep,
c r{crroJrb3oBaHr4eM Mo[eJrr4 qucloraqnft B ylpyroM rro-
ryilposrpaHcree. O6rasrb pa3pbrBa arilpoKcr4Mr4pyer-
cx na6oporra nnocrocrefi. pa3Mepbr rr noJro)KeHr4e Koro-
pbrx, TaKKe KaK r{ aMrrJrr4TyAbr cuerqenurZ Ha Hr4x,
o[peAerqroTcq no feoAe3urrecKrrM AaHHbrM O CMerIe-
Hr{r4 AHeBHoTZ nonepxnocrra. B pa6ore [Mikhailov et
al., 200 41 6s tu paccMorpeHbr cJreAyoqne sag avz : 1 )
o6uapy;xnrb fpaBr4Tarluonuurl crrrHaJr or 3eMJrerpr-
celF']rIfl! ec.nra soprraa gToro cIlfHaJIa I43BeCTHa C TOr{-
HOCTbTO AO KOHCTaHTbT, T.e. oqeHrrTb cMeilIeHr4q B
or{afe, reoMeTpr4qecKl4e pa3Mepbr r{ rroJro)KeHr{e Ko-
Toporo rr3BecrHbr; 2) pacnosnarr, rarofi r43 rpaBr4Ta-
rlr.roHHbrx cldrHaJroB, coorBercrByrcrqvri SKBr4Ba-
JIeHTHbIM IIo cetcMorof[rrecKlrM I4 reo[e3l4rrecKlrM
AaHHbrM MOAerqM Orrara, [prrcyTcTByeT B CIyTHTZKO-
Bbrx AaHHbrx. flpegnoxeHHar e erofi pa6ore npoqe-
Aypa cTaTr4cTr4r{ecKoro pacno3HaBaHr4q [o3BOrqeT
perurrrb o6e eagavra. B pa6ore fDiament et a1.,2006]
orrr reoperrrr{ecKrre pa:pa6orrra 6rtlu nprlMeHeHbr
K aHaJrrr3y BpeMeHHr,rx sapvagnft rp aBrrraqr4 oHHoro
rlorq B pe3yJrbrare Anqarr,ran-CyMarpr.rHcKofo 3eM-
rerpfleell,nfl gera6px 2O04 r. llora:ano, qro Hapqly
c fpaBrrTaqrloHHbrM crrfHaJroM oT cMerqeHzq B 3OHe
pa3pbrBa, r4Meercr orprrrlareJrbHaq aHoMarurZ n ro>r-
noft .racrr4 AHqarvraucroro Mops, KoTopaq Mo)KeT
6srrr ceq:aHa c rr3MeHeHr4eM nJrorHocrr4 rropoA Jrrr-
roc$epu r4 MaHTr{rr B pe3yJrbrare geSoprvrr4poBaHrrs
(AfizraraHcrlg) r4rlr c [orppKeHneu arofi o6,racru s
pe3yJrbrare 3eMJrerpfl cenzq. AN.{nr vry Aa nof ppKe -
HIafl orIeHeHa s 40 clr. Peurenue nepeqr4creHHF,rx 3a-
Aar{ craro Bo3Mo)KHbru 6naroqapq KoMlreKcr,rpoBa-
Hr4ro Ha3eMHbrx 14 cnyTHr4KoBbrx AaHHbrx B paMKax
f eoALIH aMI,IqeCK UX lrOAe,re li.

M OlEn b 3 B OIIO{I4VI PEO IIO f I,II{ECKI{
PACCIIOEHHOI4 IIOB EPXHOCTHOI4

OBOJIOI{KI4

Hoetre Bo3Mo){<Hocrr.r B MogeJrr{poBaHnrr reoAr.rHa-
Mrlr{ecKlrx [poqeccoB II IICTOJIKOBaHIII{ petl{OHZLITbHbIX
reo$uslrvecrnx AaHHbrx loqBurr.rcb flocJre co34aHurr
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Teplro-MexaHr{r{ecKolr MoAeJILT SBOJI}OIII4IT peonorl{rle-
aFn paccJroeHHofi floBep)GloerHoft o6oro'rKr,I, cofJlaco-
earffi otr c rr{ApoAI4HaMI4r{eCKOfi MOAeJrbrO SBOJI IOqUII
3eurn. Mogens BKJrroqaer Jllrroc+epy (cocroaqyro
nr: ocaxoqHoro cJlos, geuuoft Kopbl Lr uogroponori
ua-u-,rm), acreHoc$epy u qacrb Bepxueft MaHTII{ HI{-
rie acreHoc$epu. Paccruorpnu BKparIIe ocHoBHbIe
frp]nlrrrnnbr [ocrpoeHus erort uonelu. [eralr,uoe
urrlo;KeHue AaHo B pa6orax [MrcHzron v gp., 1993;
\lrrraE..ron u gp., 1996; Tulrourrrura, 1998].

"]-rq onlrcaHrrrr [BIr)KeuuIZ e ocHoBHoM o6teue
Il[anTrm 6rrru neegeHbl TpI{ xapaKTepHbIX [apaMer-
p'a ftkcnzroe, @ageer, 19801: Ra = goR'Po/(qnd -
r{rrcJo Perel, t0= R2l(Rallzrg) - epelaa KoHBeKTIIBHo-

ro nepeMelxvIBa:sIilfl. BelrlecrBa, vg = Rf tg - cKopocrb
mepeHoca rerrJra. 34ecr g0 ycKopeHlle cIlJIbI Tt)KecrI{,
R - pagEyc 3euru, po, 'tlo, lq - cpeAHlre nJlorHocrb,
tsfl3socrb tr TeMneparyponpoBoAHocrb MaHTI{u. fittt
i.-1'CHOBT{OrO O 6rerr4a MaHTrrr4 6srlu npunqrbl creAyro-
mrne 3HarieHrafl: ps- 3 x 103 rr/u3, l'lo = 1023 fla c, tcs -
= 1{-l+ lrrk, orKyla cyqerornrR = 6.4 x 106 vl, Bo= I0tq'l&
m,LrlTrqaer{ Ra = 108. 3ro nogeorfleT BBecrIr uansrrt

flaFalrerp e = l/JRa - 19 I4 roryrrllrb onpeAerqro-
nxl-ro ctrgreMy ypaBHeHI{I{ B OCHOBHOM OOGeMe MaH-
xrTm trocire BBeAeHr{fl 6e:pasuepublx BeJII4qITH I4 rlo-
,:fef,oBareJlbHofo npLIMeHeHrrq pa3ro)KeHrarl no ua-
-notfi: napaMerpy K ypaBHeHLrrM Croxca.

llorepxnocrnas o6oloqKa nJIaHerbI paccMarpl4-
Baercrr KaK TepMlaqecrnri norpauclorZ, cocroRtquli
tr3 qeTbrpex oAHopoAHbIx no Bt3KocTI{ CJIOeB:

norpancnor?nori .Iacru nepxneri MaHTI{I{ c Bfl3Ko-
cTbIO-Tl-=1'1,

lranoeqsxofi acreuoc$epbl c Bfl3Kocrbrc - lo -
- ..i q.

crl-rbnoBt3KorZ marocSepbl c Bt3Kocrl'to - 1'lr =

= 4',,^ 
-t 

,

lrzriroBt3Koro ocanoqHoro cJlot c Bf3Kocrbro - l" =

-..Eq.
J-rx noly.reHuq ypaBHeHuft n norpanl4rrHoM cJloe B

oisecTHocTl{ [oBepxHocTl{ MaHTI{I{ BBOAI4TCq pACTfl.-

H\"raf, BeprzKaJrbHuul Koop[IrHara z, rtpu sToM Har{a-

-.lXO KOOPAIIHAT B IIOTPAHCJIOE IOMEIItrAETCI. B MAHTI{I4,

noJ no,qorxBofi acrenoc$ epu: Z- Ro= (7 - R)/'le , rqe
R. - noro>xeHl,Ie MApoAI{HaMI{r{ecKoro paAllyca B

urrr-pancrofiuoft (pacrxnyrofi ) ct4creMe KoopAlrHar.
I-{rr nqrue rr.{Ap oA I4H aMlrrre cKo f o p a\Lry ca aHaJI o rl{q -
Htr trcnoJlb3yeMblM B reoAI{HaMI{Ke [OHtTI4flM ypOBHq
LlaBaHE r IanLI ypoBHr{ cno6ognori MaHTI4II. Cucrerua
rparnenufi Arq norpaHcroq [orytlaercfl rr3 ypaBHe-
Hun f,Jq MaHTrrrr [ocJre BBeAeHLIq pacrxuyrofi Koop-
rlrHarbr (eepuxarsHaq KoM[oHeHTa cKopocrll co-

UITBETCTBeHHO BbIPA3IITCq KAK W =WI ,[X),PA3JIO)KE-

nufi no crelreHflM ,[x = lOa Ir BBeAeHIrfl rpaHrirrHblx
ycnoeurZ Ha BHe[rHI{x Ir BHyrpeHHLrx rpaHlrllax.

flpunqznzaJlbHblM MoMeHToM flBrflercfl' corraco-
BaHI4e peIxeHI4S B [OfpaH[r{HoM cJIOe C pemeHrlqMa
B OCHOBHOM O6leUe MaHTrrI{. nJIq corracoBaHllt Mo-
gerefi MaHTr{Ir u lorpaHcJros 6rIr I{cnoJIb3oBaH Me-

TOA CpaqllBa:rr:zr aCI{MnTOTI4qeCKITX pa:lo:reuzfr
fMxcrraroe, Canyrurzu, 1978]. Corlacro eroMy Me-
ToAy, AJII lro6ori Qynrqura/, ilpeAcraBJenHoft n enge

..7
pa3Jro)KeHr4r? no Js B norpaHcJloe (/a)) Ir ro t B oc-
HoBHoM o6reue MoAeJILT (f), n pafiotte noBepxHocrl4
MoAeJrrr (z = R) [oJrxHo BblloJlHqrbct coorHorueHlre
acI{MtITorI{.recroIZ eKBIrBaJreHTHocrI{ :

rqe Rs rlrgpoll{Harrluqecrufi pa1myc 3eulz B pacrq-
nyroft cr{creMe KoopAI{Har.

I4: npunegeHHoro ycroBl4q corJlacoBaHl4t c rJIo-
6am,norir MoAeJIbrc 6ulu nolyr{eHbl ycroBlrq, Koro-
pble AOJIXGbI BbInOJIHtTbCfl B ilOrpaHurIHOIrA ClOe. B
I{ACTHOCTII, YPABHEHI4E, CBq3bIBAIOqEE BEPTIIKAJIb-

Hy}o II roprr3oHTaJIbHyIO CKOpOCTII Ha TIOAOIIBe rIO-

f paHcJr ofl Ia ycJroBl4e rlo6 alsnofi Ir3ocra3LII{.

B nocrpoeuuorl uoqerul [orpaHcroq crou pa3ruqa-
Iorcq rto rrJlorHosrl{ u e$SerrusHori esgrocrl4, B ypaB-
HeHr{e eBoJlroqurl guenHoll noBepxHocTlr BKJIIOqeHbI

flpoqeccbr ocaAKoHaKolJIeHIrt I4 AeHyAaqulr, KpoBJIt
r4 [oAolrrBa acreuoc$epbl Moryr 6lrrr rax BeIrIe-
CTBeHHbIMII , TAK VI peOIOfnqeCKIuIMI4 lpaHllqar*'rlr (n

rrocJreAHeM cJlyqae oHIr cJlegyror 3a HeKoropoft u:o-
repruofi, Ars KpoBru acrenoc$epbl 3To o6uquo
1300-1350u).

KaqecreeHnr,rfi analu3 iloryrreHHux ypaeHennfi
rur trlrcJreHHble pacqerbl fTral\orurraua, 1998] [o3Bo-
rqror 3aKrroql4Tb, qTo HapyureHlrq MexaHl{qecKoro H

TepMuqecKoro paBHoBecvfl. B [oBepxHocrnofr o6o-
roqKe [plrBoAtr r SoputlpoBaHl{ro KpyroBbIX Terre-
HurZ e actenoc$epe, Koropble coxpaHqlorcfl [JrIa-
TeJIbHoe BpeMl IrocJre oKoHqaHlrl arrunnorZ craartzrz,

T.e. [epI4ola AerZcrsnq BHelrHLIx reKToHIrqecKIlIx
cur. fiauuaa MoneJIb BrIepBbIe rIo3BoJIIrJIa I{ccJIeAo-
ears oco 6eHHocrI{ pa3Blrrlrrl MaJIoMacIIITa6norl ron-
BeKrII4I4 s o6racrqx pacrtDKeHLIfl v c:x'arkrfl, cSoplvru-
poBaHHbrx noq geficrnlreM BHyTpLIITJII{THbIX I{JrII MaH-

rufiHsrx eosleficreufi.
flpu raayueuvlv BsavMoger?crnua m'IrocSeplt u

acrenocSepll HaMI{ 6rr.na ucnoJlb3oBaHa IilupoKo
pacilpocrpaHeHHaf cxeMa paSBIdTr4f reKToHI{qecKI{x
crpyKTyp, Koropat BKJlrouaer ABa 3Tana. B ua'{ale,
HA 3TAIIE AKTI4BHOTO TCKTO|EHE3A IJII4TEJIbHOCTbIO B

HecKoJIbKo MJIH. JreT, npo[cxoAlrT I4HTeHCITBHOe Ae-

$oprvruponaHl{e rloBepxHocrnort o6oloqru (uanpu-
Mep, paCTDKeHI4e I4IlIl C>KATI1Ie TOpII3OHTaILHbIMII
B HyTp I{IIJI LITH bI MII CIJ.IL ArMId VlJrI{ CIJ'ITa]|dII, B bI 38 aHHf,I -

= [/' *,frrz -*,,# * ...].+o,z= 
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Mr{ aKTr{Brr3aqlren noAcrr4Jrarorqeri eepxuefi rraaHrnu).
Arrr.reHr,re reKToHrrqecKr.re npoqeccbr npzBoAqr K
HapyIleHrrrc MexaHrl\recKofo rr TepMrrrrecKoro paB-
HoBecuq B crrcreMe lzrocQepa-acreuoc$epa, Boc-
cTaHoBJreHr{e KoToporo [por4cxo[rlT ua nropoft, 6o-
Jree AJrr,rreJnnori cra4rar4, B ocHoBHoM y)Ke nocJre
oKoHqaHlrq geficrelra BHeITIHI{x reKToHI{qecKIrx CI4JI.

BaxcHo, qro HecMorpq Ha ro, r{To Bg3Kocrb JIIITO-
cQepu npeBbrlraer Bq3Kocrb acreuocSepbr Ha r{e-
Tbrpe [oprAKa, KoHBeKTrABHbre TeqeHUq B acTeHo-
c$epe oKa3brBaror cyrqecrBeHHoe no:geficrBtre Ha
rlrrocQepy: Ha[ BocxoAflrrlr.rMrr acreuoc$epHbrMrr
rroroKaMrr Qoprr.lzpylo r cq o6 racru p acrq)KeHurr, HaA
Hrrcxolqrqr4Ml{ - c)Karr.ra. B pesynrrare rrpor.rcxoArrr
Qopruupon anrae o 6n acre l7r norpyxe lnr4s. v roAHqrr4q,
qro Bo n:aulroqeficrBrru c [poqeccaMr4 ocaAKoHa-
KOIIJIeHI{fl II AeHyAaIII4IuI, cyIIeCTBeHHo BJII4fleT Ha
cTpoeHrre r4 3BoJr roqrrro TeKToHr{rrecKrrx cTpyKTyp.

3eomoqlrx reKToHrrqecKr,rx crpyKTyp B orcyr-
CTBfiE BHCIIIHIlX TCKTOHIII{CCKITX EO:ACTZCTENft (PC-
JI aKcarlrroHH ax cr agux) oflpele Jrfl ercr qeJrbrM pfl AoM
$axropon, B ToM qr4cJre paclpeAeJreHrreM rrJrorHocrrr
I{ TeMrleparypbr B [oBepxHocrHorl o6oro.rKe, [rrrpr{-
goft o6lacrl4 pacrqx(eHnfl rtlrr4 c>Karatfl, I{HTeHCIIBHo-
cTbro ocaAKoHaKorrJreHr.lfl r.r AeHyAarlr4r{. BaxHo, qTo
ecJrr4 rrJrorHocrF, B acreuocQepe ne y6lmaer c rly6u-
Hoft, ro MuuloMacllrra6n;te rerreHr{rl B ocHoBHoM IIoA-
Aep)Kr.rBaror ror )Ke xapaKTep geQoptraquri, xoroptrfi
6rrr sa arrueuof craAVn: e o6racrqx pacrfKeHr4rr
rrpoAoJrxaercq ue6omuoe pacrffKeHne v [orppKe-
HLre, B o6lacrro< rro[]urrrlr{ - c)Karrre u nog'rerra [Tn-
MorrrKr4Ha 1998]. 3ru e$Qerru ueo6xoquruo yqurbr-
Barb flpla aHuurrr3e r{cropun QopvrrapoBaHr.rq ocagor{Hbrx
6acceftHos r{ ropHbrx coopyxeurafi. Hu;xe [pr4BeAeHbr
HeKOTOpbre HOBbIe pe3yJrbTaTbr, rroJryr{eHHble B paM-
rax gannofi MogeJrrl.

CoornolreH[e Naexly serrl.rr.ruori Ha.rarluoro pac-
rflKeHufl ruroc6epsr ra \aouHocrsrc ocaAo.rHoro 6ac-
ceriHa onpe[ersercq pa:N4epaN4r,r o6racru pacrqxe-
nras u LrHreHcr4sHocirbro \daroMacilra6nolZ xoHeex-
quu e acreHoc&epe. Heclrorpr sa o6ulr.re pa6or,
nocBqqeHHbrx MoAeJrrrpoBaHr.rrc npoqecca pacTffKe-
rura rurocQepbr, MHorr{e acleKTbr erofi npo6lelmr
[o crrx nop lrccJreqoBaHbr HeAocraroqno. B .JacrHo-
cTI4 HeT AeTaJIbHOfO aHaJIII3a BJIIc.qIjnfl OCaAKOHaKOn-
JIeHVrfl. r.r AeHyAaqr4rr, a TaK )Ke [poqeccoB, cBr3aHHbrx
c BoccTaHoBJIeHIIeM MeXaHI4TIeCKO|O paBHOBeCt4fl. B
crrcreMe llrroc$epa-acreuocSepa.

Paccnorpuu c:regyrorqur? rprlMep. llpegnono-
)KI4M, rITO B HaqaJlbHr,ru MoMeHT BpeMeHlI cJIoU IIO-
BepxHocrHorZ o6onoqxu 3eulu 6srllr ropzsoHTaJrb-
HbI Ir LIx MorrlHocrb cocraBJrrJra: ocagor{Hbrft cloir -
0 rlr (ornoxeHras 6oree paHHero Bo3pacra BKJrroqe-
HbI B cocran lurocQepr,r), lurocQepu - 100 xrra
(nr.rrrovax clofi ropu MorrlHocrbro 36 ru) u cnofi,
acreuoc$epbr MorrlHocrrro 100 rrra. B naqanr,uurl
MOMeHT TTJTOTHOCTb B rrpeAeJrax Kaxlofo cJrof 3aBr{ce-
JIa roJIbKo or rly6uur,r. lfiroruocrr BHoBb $opr'lupyro-

qIIXCt OCa,qOr{HbIX CJIOeB IpIIHIIMaJIaCT nOCTOSHUOII
(2.4 rlcrrr3) rr He MelnrJracl no epeuenz. Ihornocrr, 3eM-
noft roprr Bo3pasraJra c r.ny6vtnor? or 2,7 r/cu3 ua rpoe-
JIe go 2.9 rlcw3 Ha rrogorrrBe, paBrurJracr 3.35 r/cla3 e
floqKopoBoft -{acru:rmocQepu r.r Bo3pacraJra B acre-
noc$epe or 3.35 r/cu3 na ee KpoBrre go 3.36 r/clr3 ua
rroAolxBe. B ra.{ecree HaqaJlbHofo, npl4Hqro craIII4-
oHapHoe paclpe[eJreHr.re TeMnepaTypbr.

. Ha nepnofi (arrlrnuofi) crapn, AJrrrreJrbHocrbro
4 MJIH. JIeT, CKOpOCTb paCTq)KeHIlt BHeTHI{MI{ Ct4JIa-
uu 6srna 3aAaHa rar, uro6rr e o6nacru urnpunor?
480 xu co3Aarb paBHoMepHoe pacrqxeHrae (npoqecc
aHarof r{rrHbrrt QoprrarapoBaHr4ro 3agyroBoro 6accerl-
Ha). MarcuMarbHaq cKopocrb Ha Kpasx o6.nacru
pacrr)KeHuq Aocrurara 7 lrrra/roq, a o6rqee pacrqxe-
HI4e 3a 4 rrarur. Jrer cocraBuno 56 KM rrJrrr o:<or'o I27o.
B npoqecce pacrq)KeHr.rq MorqHocrr :ervrHofi ropu
yMeHbrrrr.rJracl_ go 32 xlr; rly6vua c$opulrpoBaBrrre-
rocq MopcKoro 6acceftHa cocraBrrla 800 nr.

Ha nepnor? cra1r4vt, B rrpoqecce pacrq)KeHur, u3-
MeHqercq MorqHocrb cJroeB noBepxHocrnorl o6o:ro.r-
Krr rr pacnpeAeJreHr4e TeMlepaTypbr: r43oTepMbr noA
o6;racrr,ro pacrr)KeHr4q flogHr.rMarorcq BBepx, pac-
npeAeneHr.re TeMnepaTypbr cTaHoBr{Tcr HecTarlr{o-
HapHbrM. B pe:ylrrare n nuroc$epe r4 acreHoc$epe
BO3Hr4KarOT foprr3oHTaJrbHbre fpall{eHTbr JraTocTa-
Tl{r{ecKofo AaBJIeHvIg! cBq3aHHr,re KaK c IlI3MeHeHIreM
TeM[epaTypbr cJroeB (n rraoAelr,r yrrTeHa 3aBr4cr4MocTb
rrJrorHocrr4 rropoA or reMrreparypsr), TaK r4 c nepe-
MerrleHr{eM MarepnaJra (nocroltxy [JrorHocrb rro-
poA Bo3pacraer c rly6unori, nogl,eM rrJrr4 rrorpyKe-
Hr4e cJroeB B npoqecce pasfDKeHr.rr urr4 c)KaTuq Hapy-
[raer HaqallbHoe MexaHur{ecKoe paBHoBecrae). llo
Mepe Bo3pacraHr4rr Bo3r{yulesnlZ. B MzlJroBr3Kofi acre-
uoc$epe Ha\rrrHaror pa3Br4Barbc{ MzlJroMacrrrra6sr,re
KoHBeKTT{BHbre rer{eHuq, Koropbre npogoJDKaror gefi-
crBoBarb AJrrrrenE,Hoe BpeMq. fiernrenrar u3 acreHo-
cSeprr nepeAarorcq n nurocQepy.

Kar< orNae.{aJlocb BbIIrIe, cKopocrb I{ HaIIpaBJIe-
Hrre KoHBeKTT{BHbrx gnuxceunrZ cyqecrBeHHo 3aBrr-
cflT oT HaqaJrbHofo pac[peAeJreHuq nroTHocTrr c rJry-
6ulr'ofi. [Tzrr.roruraua, 1998]. B .racrnocu4, B rrprrMe-
pe, [prrBeAeHHoM Ha puc. 1 rJrorHocrb acreuocSepu
Bo3pacraer c rly6uHorl ua 0.01 r/cvr3. llplr rarorr.r
pacnpeAeJreHr4rr [JrorHocrrr, B acreuocQepe Ha cra-
Arrr4 pelaKca\krvr npor4cxoAt4T rroA'beM MaTeprraJra
noq o6lacrbro pacrq)Kennfl. 14 efo [orpy)KeHrre Ha ee
nepraQepuu. 3ro strsrrBaer Ao[oJrHr4TeJrL,Hoe pacrq-
)KeHrre r4 florpy)KeHrre B o6lacru ocagovHoro 6ac-
ceftna u ne6onrlroe c)Karr4e (nogterr.r) ua ero 6op-
rax. KoHeeKTr4BHbre ABr.r)KeHr4q rrpoAoJDKarcT Bo3-
ger?crnoearb Ha JrrrrocQepy qrureJrbHoe BpeMrr tro
oKoHr{aHI4Ir geftcryux BHerxHI4x cl{r, xorq [BnxeHuq
3Haqr.ITe Jr bHo 3 aMelrqroTcr : B npr4BeAeHHoM rrpr.rMe -
pe MaKcr4MaJr[,Has cKopocTb qnu:xenrau cocTaBJrfleT
0.2 vrrra/rou.

Ba;ruori oco6ennocrblo iloryqeuHoro pe3yJrbra-
Ta qBrflerct ro, rrro 3HaqI4TeJrF,Hax uy6una ocaAoq-
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I{enrp 3oHbr pacrnKeHrrt

|EOtrI4HAMI4IIE,CKI4E MOtrEJII4 VI T4X IIPZMEHEHI4E
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Fuc 1. NIanouacufia6*aq KoHBeKqus n acreuocQepe qepe3 80 lrnn. .lIer nocJre oKoHqaHru Qa:rr pacraxeHrrr Buyrpr.rnJrr.rr-
-{!I\[It cI{JIaMIr. Crpelru yKa3LIBaIor Ha[paBJIeHr.re ABuxeHr4s. Maxcrzuarusrrft pasr',rep crperKr{ coorBercrByer 0.18 rrau/rol.
F:-rsIe II3oJII4HI4I4 Ir rpaAaIII4I{ ceporo IIBera noKa3llBaror pacflpeAeJreHrr{ TeMneparypr,r: 1 - ocagovntlft croft, cQopr,.rzpo-
:ssurnrics B TerreHl{e nepBbrx 60 r,,rns. Jrer nocJre oKoHqaHr,rq pacrqxeHfir; 2 - ocagovuufi cnofi, c@opr'rlrpoeaerufffrcs e IIu-
leFBa-:I BpeMeHIr 60-80 ulu. Jlel rocre oKoHqaHr{r Dacrt)<eHut.
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a,oro 6acceriua (ororo 10 rrr.r) noryr{eHa rrprr orHocrl-
ra-rbHo MaJroM HaqarbHoM roeQQuqueHTe pacrq-
x;-Hrrs. 3ror Sarr nplrurlrrilr{aJrbHo Ba)KeH rroroMy,
l:o mrrpoKo pacrpocrpaHeHHarr Mo[eJrb fMcKenzie,
'9-8] vacro rpe6yer [rq [oryqeuus Ha6rro4aeuofi

qu[rrlnHocTl{ ocaJloqHofo 6acceftga 3HaqIrTeJrbHo 60JIb-
-:];n-o pacTflKeHr4rr, lreM AaK)T oqeHKI{ rr3MeHeHl4fl MOrrI-
aurCTII KOpbI 14 JILI p9KOHCTpyKIIIIII CIICTOM I I4cTpLIqe -
:'i"nr c6pocon fnanpunae p, Ziegler, 1992]. 3ro npouc-
l-LrtrIIT rroToMy, rrTo B MoAenu fMcKenzie, 19781 nce
: -t.-Tfl)Ke Hrre fipot{cxoArrr Ha Har{aJrbHorl (axr nsHorl)
;T8.ln{. Ha grofi crap.ilil cKopocra reKToHrrrrecKr4x
lnm,+lesaft BeJrrrKr4, [pr4 groM $opuupylorcfl TaK Ha-
l b.IBae\rbre cunpuQrosbre orJro)KeHvr*, 3arolrwfiorq[e
rfiKlle rpa6ensl. flaree HaqzHaercq cral.nfl, MeAJreHHo-

- Lr Tep}{rfrrecKoro [otpy)KeHr.Iq 3a cr{eT oxI&KAeHurr
"rm-roc$epu, TeM[eparypa Koropoft B pe3yJrbrare pac-
:HXeHrrr oKa3brBaercr Bbrrrre,crarlrroHapHoft. llpn
;:olr Qopv[pyrorcr raK Ha3brBaeMbre rrocrpuQro-
3hne oTJIo)KeHI{S, MOIIHOCTb KOTOpT,IX BO MHOIIIX
;-fFIZUIX OKa3bIBaeTCq MeHbIIIe, qeM [peACKa3bIBaeT
;Te \to[eJrb npra na6nroAaeMoft BeJrrrr{r4He pacrflKe-
:-u,9. Harua MoAeJIb noKa3blBaeT, qTo qacTb pacTq-
;Kenrrr rrporrcxolr4T [oA gerlcrnueu MaJroMacrxra6-
-ion KoHBeKrIr4r4 B acrenocSepe, rocJre oKoHtraHrlq
,xrtmsor? cra1vmt. B pe:ylsrare rpe6yeMoe HaqaJrb-
:lrt pSCTf)KeHI{e OKa3bIBaeTCfl 3HaqIITeJIbHO MeHb-
:Iir[{. co Kparqaercq MoqHocrb craupuQron ofr. cepwu,
-:i,tr 3O CHOT STO|O yBeII4tII{BaeTCt MOIIIHOCTS nOCrpuS-

TOBbTX OrnO>renuri. fieficrnureJrbHo, B rrpr4BeAeHHoM
rrprrMepe pagrnKeHrre Ha aKTrrBHoft crayuu cocraBrlJro
I27a, a qepe3 100 rvrnu. JreT B Harr6oJree norppKerrHori
r{acrr{ 6accefiua flocJre oKoHrraHrffr aKTr4BHoft crailurv
oHo yBeruqraJrocb rroLrrr4 BABoe. llpra erou cKopocrr.r
Ae$opMarlrafr, 6l'll.lu HeBeJrr{Krr, nooroMy [onoJrHr4-
TeJrbHoe pacTrx(eHr{e B ocHoBHoM MofJro npor4cxo-
ALITr B pexlrMe noJr3yqecrrd 6e: Qoprr,tlpoBaHrrr qer-
Ko BblpaxeHHbrx pa3pbrBHbrx Hapynrenrar?. (Xorx
cJIeAyeT oTMeTI4Tb, IITO Ha MHO|I{X CeUCMI4qeCKUX

npoSzrxx u e o6HoKeuraxx Strxcupyrorcs pa3pbrB-
Hbre HapyueHl4q, c+opMrrpoBaBrxuecq 3HarruTeJrbHo
[o3x(e oKoHqaHuq cr a4vfir aKTrrBHoro p acrnxe nrax. )

Ha pnc. 2 nog norraepoM 1 r4 2lpvnegenbr Kpr4Bbre

rrofpyx(eHr4rr AJrr ToqeK MoAeJrrl, B KoTopbrx noq qez-
crBr4eM MaroMacrura6noft KoHBeKrIr4rr qepe3 100 vrmr.
JIer pacrnKeHlre yBeJrr4r{urocb go Zl%o (rpur,ax 2) u
24Vo (t<puvax 1). floq HoMepoM 3 npznegeua Kpr4Baq
ilorpy)KeHrrfl no MogeJrrr [McKenzie, 1978] npra BeJrrr-
rII{He HaqaII'HOIO pacTt)KeHvq 30Va 14 ABe KpIIBbIe
ilorpy)KeH[q AJrfl cKBDKT{H, pacnoJro)KeHHbrx e Ce-
BepHoM Mope [Sclater, Christie, 1980]. Bnqno, vro
Kpr{Bbre [ofpy)KeHr{r, paccr{r{TaHHbre c yr{eToM Ma-
JroMacruTa6Hoft KoHBeKTtrLII{, AaroT 6olrruee flofpy-
)KeHrre npl4 MeHbrxeM pacTq)KeHr{r4 r4 ryrrme cooTBeT-
crByror naHHbrM o xapaKTepe rrorppKeH ufl. 6 accefaHa
Ceeepnoro Mopfl.

OI,13I4KA3EMJIU Nb 1 2OO7
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Plrc. 2. Kpraeue fiorpyxeHr4s [rq ocaAor{Horo 6accefiua,
loJryqenHr,re c yrreroM vanouacurra6Hoti roHeerufiu e
acreuocQepe: I u2 -gne reoperr4rrecKrre Kpr.rBbre norpy_
xeHl4g AIq TOqeK, rAe BeII,IqI,lHa CyMMapHofo DacTqxe_
Hr4r cocraBrJra 2l w 247o;3 - rplrsar norpyxerlra no nro_
Aeru (McKenzie, 1978) rpu Berr.rrrr4He pacrxxeuut 30Vo;

1!,"5 - KpI4BLIe ronpyx<eulr{ gna Ceeepnoro rraopx - BP30/l-l u Montrose Amoco 22/19_2 lsclater. ehristie.
19801. Ilo Beprr{KaJu{ - uy6zua norpyxeHr4, B M. no ro_
pr43oHTaJrrr - BpeMfi B MJrH. JreT.

9QPM[poeaH[e rrv6orzx ocaloqrtt* 6...rfir.t
e o6racrz qgpexoAa or roHruneHra x oKeaHyJotil
:onralln Kn 6rr.130K
K MOTTIHOCTI4 aCTeHOCQepbr, nogToMy ecJrrr IIInpr.rHa
npofl46a AocTaToqHo BeIrLrKa, TO KOHBeKUT4fl B acTe_
HocQepe oxBarbrBaroT He Bcro o6racrb pacrfl>Keil]?rfl.,
a ToJrbKo ee nepzSepurc - o6nacrr nepexoqa or
pacrqHyrorZ Jrr4Toc$epbr uoeoo6pa3oBaHHoro oca_
AorrHoro 1accefrsa K HopMaJrbHor? KoHTr4HeHTaJrbHori
nl4TocQ_epe, KaK gro [oKa3aHo Ha pvc. 1. B pesyls_
TaTe o6JracTb MaKCr4MaJrbHoro rrofpFKeHrrs B oca_
AorrHoM 6accefine cMeulaercs K ero [epu+eprrr4,
Qoprrarapyx :[ecb 60rr ee ury6oKr.rfi nporu 6.'CrbVi.rV-
pa eepxHefi qacrrr ocagorrHoro qexJra noKa3aHa Ha
pnc.3. Kax z B npelbrnyqeM npr4Mepe, [orpy)KeHrre
oKa3blBaeTcq 3HaTIIITeJIbHO 6Onbrue TepMur{ecKolo
rlorpyx<eHr.rq ro Mogerra fMcKenzie, I97Bl, qro rro3_
BoJrfl er cofJracoBarr rly6uuy ocaAor{Hbrx 6accer?noe
Ha [accrrBHbrx KoHTt4HeHTaJrbHbrx oKpar4Hax (:anag_
Hafl oKpauHa ArraHTvr{ecKoro oKeaHa, uanplrrr,rep) c
na6rrogaeuorl serzqzHor1 pacrareHrax nnrbc$epr,r,
rroAcrrrJraroqeri erz 6accefi nu.

MI4XAI4JIOB u [p.

ror c ylpyfr4u z:rlr6ou nurocSeptr noq gertcrnueM Be_
ca ropHoro cooppKeHr.rq, o[HaKo Beca ro[orpaezlr eo
MHOrr4X Cryqaqx He AocTaToqHo Arfl co3llaHr4q Ha_
6;nogaeuoro nporu6a. lloerorray [rq MHOrux rop-
Hbrx coopy)Kenufi npeqnoJraraercfl Harr4r{r.Ie raK Ha_
3brBaeMofi crprnorl Harpy3Kr4 - noJro)Kr4Telr,nor?
aHoMaJrrrr4 rrJrorHocrr4 BHyrpr4 Kopbr. [;rx qeloro px_
Aa ropHblx coopyxeHurZ, nanpnnrep. Anq Eolsuroro
r\aBKa3a. 3TO rrpeArroJro)KeHrre He rrpr4eMJreMo, IIO_
cKoJrbKy rpaBr4Tarlr4oHHbre aHoM aJrvrn He rrolTBep_
)KAaroT Harl{qr4e 6olee rrJroTHbrx sxrroqeuufi e seM_
uofi xope.

Moge.nr gBonrorlr4rr noBepxHocrHor? o6oro.{Ku
6rlra nplrrvreHeHa HaMu AJrr KoMrrJreKcHoro aHaJrrr3a
[aHHbrx no Ceeepnor'ay llpegraeKa3bro [Mikhailov et
al., I999bl. MorqHocrlr cJroeB rroBepxHocrnofi o6o_
Jror{Kr{, paclpeAeJreuue Qu:uvecKrrx cBoftcrB r4 TeM_
rreparyplr, nupr{Ha o6racrr.r cx<arns. aMnJrrrryAa
c>Karufl,.Lr Ap. naparrelpbr iuoAeJrrr 6slnu er,t6pantr ra:
ycnonufi cofJracoBaHurr coBpeMeHHbrx AaHHbrx o
cTpoeHr4r4 fopHofo coopv)KeHr{q r4 [peAfopHbrx rrpo_
rra6oe n cr,opocrefi TeKToHnr{ecKoro trorpy)KeHrr{ ilo
AaHHbrM 6olee .{err 100 6ypoerrx crearnn [clr.
Mikhailov et il.. l999al. Ba;xHb, r{To npoBe[eHHoe B
erofi pa6ore conocraB.'reHae ocHoBHbrx co6rrruri e
u cr opLut norpvxe Hrrrr llp eg xarxa3cKr4x nporra6or c
QASATTAU TCKTOHNI{CCKO|O CX<ATIIq I,I BVIKAHV3MA B
Cenepoxaera3cKo\{ penloHe no*u:ano, vro Sa:au
c>xart4s. B oporeHe coo-TBercrBoBaJrr4 $asu roAHqrI4, 

F_urc.B [peAropHorr nporl6e. a ea:au floKoq _ nepr4oAr,r - ,oflorpyx<eHru. Ll-rreHHo raKoe cooruorrreHrre cJreqyer i,,i,--
rI3 MOAenE 3BOJlOUrn rroBepxHocTnoli o6onouru, e
To Bperrr KaK \role.-rb vrrp\rroro uzrn6a lurocSepsr
rlpeAcKa3blBaer odpaTlnro KoppeJrrquro: Sa:a BHerrr- ri,,: ; 'irl
Hero TeKToHrrlrecKoro c>Kar:us colpoBo)KAaercfl. Ha_ t, '
ABI4rzIHue\I oporeHa Ha ooJracrb nporu6a, rr, KaK ll.i ,,il'iLr,

cJIeAcTBne.nol-p\,{ieHlle\{[peAropuoronporu6a. "T,L].,,r,iiir.,

llpurteuenne reofnHarrnqecxoro Nrolenupoea- i L 
."ir, 

r!*:

HI{t Ax{ r{ECJeFHoE LrtIeHKE Hanpt>KeHI4I? B 3eMHoI? I' '- 'Lr]:

KOpg Orpannvmfcq lB\a\repgbrM BaprlanTorr,r :aga- l' 
.- t

qu. flvcrr. Hanprlrep. trlreercs Heroropufi ceficlrra_ I1,,..recxnii npo$mr. f"-IJI Koropofo Ha ocHoBe KoMlJIeKc_ tir,r,tl firl

Horo aHa_ln3a treo.-Iorr.IecKltx 
'' reoeraeuvecKl,Ix AaH_ :r -irltltti

HbIX no.r\a{eHa llo.re-rb r-w6Iil+roro crpoeHl4rl v if : i

pacnpe.re-rennn furnuccxnx ceoftcre c inv6ranod. : r '.-' ' .

Ha ocHoee rTIL\ :l-txJHbrx \Io;{<tlo rlpoBecrll urr"rre"_ 1'_ - ,-

urui pacver F{incqxirurft. cc.'rh 3a4arb rpaHr4rrHbre 
.

ycJIoBIl'. T-e. TeKTiL-xj{Irqclir1e cLlJIbI, geficrnyrorque na ILr]rr 11$r.

6oxosbtr rpaJrm-n-\ rtsHlrptIfi,Tnrnue crarrr) u Ha rto_ '.r' !: l'.

[otrlBe \ro.]-.lr.E;itrerlcrBnq co cropoHbr uaH.ruz). _- 
."4

OqHaxo nlreForlruecr KaqecrBeHHbre rrpegcraBreHvtfl I -,,' 1,' :o xapaKTep,e -eucr',r.'lo'.lrl\ TeKToHI4r{cKI{x CI{JI He rl-r' r"-tii ,

[o3Bo.-rqror 3a-]arb sric,-reHHbre 3HarreHtl, rpaHuq_ ], l'',-
HbIX \:c.-IoBIru. C:Ipn1,3tr cropoHbr, ue ucnolr:oBaH_ ,,"*_,nlHbIIUII OCTAm,TC,i{ _l3r{F{r,Ie O COBpeMeHHbIX BepTI{_
KaJIbHbr-{ Itr f,oprtr3r-rHT3_-Ibxlblx fBII)KeHIttx geN4HOIi ro_ ;
pbr. B qacTija.--:,1 -=*r=3ilqccKt{e AaHHbre (GpS)ranu , ., i
AaHHbIe He urTiKT,JrTtrrul. 3rrr ganHble MofyT 6trrs rac_ , I r1,
rronb3oBaithn f"-l-.q tr,:LleHnr cJreAyroueri o6paT}rorz iri --_ ir
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rtpeccl{oHHbIX opofeHoB. Pac.{errr noKa3bIBaIor, qro
HapyrxeHr4e MexaHzqecKofo 11 TepMr.rqecKofo paBHO-
B E CUTfl B O 6N ACT'TX C>T<ATIIfl . KOHTI4HC HT AI r,UOI? JI I4TO-
c$eprr BHyrpr{nJrr4THbrMr4 cvrravrn, npuBogqr r Sop-
Mr.rpoBaHVIO MaJroMacruTa6nsrx reqenurz B acTeHo-
g$epe noq BHerxHr4Mr4 KparMu o6lacrefi c>Karvrfl
[Mikhailov et aI., 1999]. 5rz rerreHrrr co3Aaror [o-
IIOJrHI4TeJrbHoe cxaTrle B OpOreHe r4 pacTqxeHr4e Ha
ero nepuQeprru, qro BHocr{T ceofi er;rag e $opnaupo_
BaHrre flpegropHbrx nporlr6on. florpyxeHr{e Ha rre_
puQepzn KoMnpeccnoHHbrx oporeHoB qacro cBs3brBa-

;:tlitlK-\ 3EMJII{ Nb 1 2007
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leJiry' 1-rX nsropauHou Molerl4 crpoeHllfl HeKoro-
:il'r i-L-l \-qacrra lraroc$epbr o[pe[eJII4Tb raKl4e rpa-
,im-qncre YcjroBrrq (geficinyrcql{e Ha ero 6oroelIx
r:;annua-\ tr rroAorrrBe), vro6u cKopocrld qera>xeurafi

::g iloBepxHocrra 6u:ru 6rusxfi IIo HopMe n ssl6pan-
:,f:n !{eTpnKe K CKOpOCTflM, II3BOCTHbIM II3 feO[e3LIU
& rl:m EeoreKToHr{Krr. Ecnu npegcraBl4Tb rpaHuu-
:ii,id \,CJOBLIq B BI4Ae pa3JIO)KeHI{fl nO CI{CTeMe 6aZUC-
a;m Sr"Hrqnft,ro o6parnax 3agarra cBeAercq K orlpe-
"r;JeEmro cooTBeTcTByIoqI4x roes$uqneHToB pa3-
.r.drerilur. Taxoft noAXoA 6ur nnepeue [peAJIo)KeH Ir
:rc;i--rlroBaH gna npoSulq, nepeceKalorlero Ko.nscxzft
rl;n-ocrpoB lKornaroe u gp, I99l). C nprztueuenurr,r

"iTiLl[-O IIOIXOAa K HaCTOtnIeMy BpeMeHLI npOBeAeHa
:[.]euria uanpnxenuft Arq Ileroro pflAa par?oHoe. 3ro
:1cv$nru, nepeceKarcque 9epuoe Mope - Kprrlr, uo-
:e Bo$opra, Eo"nrruofi Kaeras - llpegranraete (n
:;axft-.|H€ Aaono-Ky6aHcKoro u Tepcxo-Kacnufi croro
:poru6oB ra CranponorbcKoro nonuxrua), MalsIrZ
K..-era:. IO;rnufi Ypan (6u6nlrorpa$uro cu. n pa6o-
:rr [Smolyaninova et al.,1996; CNlonrqHrHoBa Ir [p.,
,tu9-: \{ikhailov et aL,2O02a;bl).

B .{agrHocrv, arrr O>rcroro Ypala crpoeHlre 3eM-
:-;']11 1,9p51 6rUO eagano rro AaHHbIlr nposu:ra Ypal-
:;llc. pacnpeAeJleHlle IIJIOTHOCTI{ - ilO pe3yJIbTaTaM
,rr:rIepnpeTaIII4II IpaBLITaIII'IOHHbIX anoualufi. Pac-

KM

Fnu -1. Crpyrlypa ocaAoqHbrx cJroeB na nepuQeprafi tuupoKoro ocaAoqHoro 6accefisa AJII [pl{Mepa, IroKa3aHgoro ua puc. 1.

-lritFarrrr o6osHa.reHrr ocaAorrubre clolr, cQoprr.rlrpoBaBrrrlrecr B TeqeHLre neper,tx 60 lmH. JIer rlocJre oKoHqaHut pacrfl>Kellfis
r F,rTrnn.-irirHbrMr{ cr{rraMrr (cnofi 1) n na uniepeane BpeMeHI{ 60 - 100 (cnoft 2) ra 100 - 160 rrans. ner (cnofi 3).

25020015010050

[peAeJreHrre MexaHlrrrecKIrx napaMerpon 6uno :aga-
HO Ha OCHOBe ALIarpaMM [peAeJIbHoIl nporrHocTl{,
paccqI.ITaHHbIX IrO naHHbIM O BeITIeCTBeHHOM cocraBe
flopoA rr pacnpeAeJleHl4lr reMleparypbl r seN{HoIl ro-
pe. flnx o[peAeJIeHLrq rpaHzr{Hblx yclonur? 6una uc-
rroJrb3oBaHa aMIJILITyAa BepTITKaJIbHbIX ABV)KeHI4I4

Ha HeoreKToHLMecKoM STarIe. B pesyls:rare 6Hno
noraaano [Mikhailov et al., 2002b1, uro coepeMeHHafl
ronorpa$r.rs Oxuoro Ypana MofJIa 6urt cQoptutl-
poBaHa B p*yJIbTaTe rlpocroro BI{yTpIrmIIaTHoro c)Ka-

rr{rr, rprr oroM pacnpegeJlenue ge$opllaryrft oilpegerq-
Jrocb HeoAHopoAHbIM crpoeHlleM LI pac[peAeJleHlreM
TeMneparyprr s ge\,{Hofi xope. Ba:ruo, r{To r{IrcJIeHHtuI

MOAeJrb npeAcKa3blBaeT AeKaIIiII4rrr )KeCTKI4X CJIOeB,

pacnoJro)KeHHblx B nepxnefi qacrlr se\aHoll Kopbl 14

cJroeB nruxnefi Kopbl, pa3AeJIeHHbIX CJIOeM CpeAUeIi

Kopbr, B KoropoM ge$optr,taquq ocyrlecrBlrflercfl 3a

crrer [poqecca nor3yr{ecur. B nepxHeri qacrl,I Kopbl
MaKcr{MaJrbnrre geQopMaIIIrI4 KoHltreHTpllpyrorcq B

parloHe rJraBHoro Ypalrcroro pa3JIoMa, B To BpeMt
KaK B ura>rcreft qacrlr Kopbl MaKcIrMaJIbHbIe Ae+op-
Marrr{r4 cMeilIeHbI ua 70 rrra Ha 3aIIaA v Surcupyrorca
nog 3anaguo-Yparscrl{M [o[HflTI{eM. I4MeHHo B

grorl qacrra 6rtlo o6napy)KeH cKaqeK noBepxHocrlr
Moxo (rar naar,IeaeMl'Ifi, Maraporcrlrft pa:norvr),
Koropbln He rlpocne)KldBaercfl. K noBepxHocrrr u He

/=4lrln. ler

/ = 160 MJIH. JIer
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14 MI4XAI4JIOB r.r Ap.

oTpax(aeTcr B cTpoeHr.Ir4 nepxlreri qacTll reoror[qe_
cKoro pa3pe3a [Mlrxar?lon u gp., 20011.

3AKIIOI{EHI4E
B ganuoft crarbe gan o6:op pa6or e o6racrz reo-

pl4r4 rr. npaKTLIKrl rrHTeprrpeTarlr4r4 f eoJrof vqecKrrx u
reoQuszuecKrrx AaHHbrx B paMKax trogelefi reogrr-
HaMr4Krr, BbrrroJrHeHHbrx B ocHoBHOM COTpyAHr.rKaMr{
I4O3 PAH. Aeropsr crarbr4 cr{r.rraror, rrro floryr{eH-
HbIe K HaCTOsrrIeMy BpeMeHr.r pe3yJrbTaTbr AoKa3brBa_
ror 6oltruyrc ilepcfleKTr{BHocrb AaHHoro HanpaBJre-
HUrfl, pa3ButTr4e KOTOpO|O Hepa3pr,rBHo CBr3aHO C
rIMeHeM Benzalrzna flerponuva Mscnuroea.
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