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[Maenoe A.H. ['eodmsuka: Tema 5. IlpocTpaHCcTBO M BpeMs B Haykax o
3emne. Tema 6. Biaumosneiicteue reocdep. Koucnekr nekumii. CI16.:
3. PITMY, 2004. - 78 c.

Peyenzenm: H.A. Oxeccxuit, npod. CI16 I'TH

OOcy)aaloTca COBpPEMEHHbIE MpPeJCTaBIeHust 0 (PyHIaMeNnTaNbIbIX
KaTeropuAax reo@Hinku H reoslOrHH — NpocTpaHcTee W BpemeHH. Tloka-
3aHO, KaK Ha 2THX KaTCI'OPHAX CTPOHTCA re0JIOrHHecKas HCTOPHA 3eMIH.
Briepsble B yuebuylo nnTepaTypy BBEJCHO NOHATHE BPEMEHHOI Hanps-
KEHHOCTH M TOCTPOEHBl HOBHIC OTHOLUCHHS MPOIWAOro, HACTOALICrO M
Oynyuero.

C no3uumii B3anMo/IeHCTBHA reocdep HCCNE/I0BaHbl HX BRYTPEHHHE
H BHEWIHHE rpaHHubl. TTpHpOHBIE UMK H OCHOBHBIE GOPMbI KPYroBoO-
pOTa NPHPOAHBIX BOM PACCMOTPEHBI KAK OCHOBHBIE MEXAHH3Mbl B3aHMO-
neiicreus reocgep. [Noxkaszano, 4yro sHepreTrHueckoif Ga3soii B3auMoseii-
cTBHA reocdep ABAAIOTCA NPHPOAHbIE TENIOBbIE «MAWMHBIY 3eMIH.

KoncnekTol npeaHa3zHaueHbl IR CTYJEHTOB W Mpenojaeareseii,
CBA3ZAHHBIX C H3YYCHHEM HAYK O 3CMJ‘.IC.

©  A.H. Masnos, 2004
©  Poccuiickuii rocynapcTBentblii MHAPOMETEOPONOrHYCCKNIl
yuusepeutet (PITMY), 2004



Tema 5. IPOCTPAHCTBO U BPEM3 B HAYKAX O 3EMJIE

... # THXO BBITIAT K3 MPOCTPAHCTBA,
0603HAYEHHOTO BPEMEHEM I PACCTOAHHEM.,
Kandzafivpo O3

5.1, [TpocTpancTBeRHO-BpeMeHHON H3IOMOPPH3IM

B moboit obnacTh Haykn npobnema npocTpanCTBa-BPEMERH BCETNA
ABJSCTCA UEHTPAIBLHON. M B 3aBMCHMOCTH OT TOFO, KaK OHA peimaeTcs,
OnpeAeAeTCsA Hallle BUACHHUE MHPA ¥ NOAXOA K PEUICHUIO KOHKPETHBIX
3afa4 TCOpPHU K UpakTHkH. K coxanenuio, HEMHOrHE 3aiyMbIBAIOTCS
HA/l 3THM BOMPOCOM, OCOOEHHO B ICONOrHH, H MANO KTO NLITACTCR B
ITOM HanpasneHuu paborars. [lo Hamemy ke rnybokomy yGexenuto
TOJILKO MPOCTPAHCTBCHHO-BPEMEHHbIC paspaﬁorxu MO3BOJIAT T'€OJIOTHH
BLIUTH HA HOBBIE COBPEMeEHHBIE pybexkH Hayku. [loakpenum 310 yTBEp-
KAEHHE HECKOJIbKMMH npuMepamu. H HayHeM ¢ KMBOIHCH, NOTOMY 4TO
KHBOIUCH 1O CBOEH CYTH MOpazuTenbHO Gnu3ka reosoru, ocobeHHo B
001aCTH KapTHPOBAHHA, NPH KOTOPOM TPEXMeEpHbIe 00BEKThI EBKITHI0BA
NPOCTPAHCTBA Mbl H300paxaeM Ha niockocTu. [IpH 3TOM Mbl TOHUMaEM,
YTO BCAKAA KapTa €CTh JIHWb MOJE/b peajJbHOro, TaK € KaK KapTHHa
OTP@XKAET KHHAMBHAYAIbHBIC NEPUENTHBHBIC THNOTE3bl XYAOKHHKA... B
OJIHO H TO K€ BPeMs 3TO U 00bIUHbIIT KYCOK DyMars MM Xo0.icTa, noKpbl-
ThIH KPacKaMH, H HEYTO COBCEM HHOC — OTODpaXeHHe MPeaAMeToB, Cy-
IUECTBYIOIUMX B HHOM IIPOCTPAHCTBE W BPEMEIH WK JIaXKEe BOBCE Hecy-
wecTytoux» ['peropn P, 1972 r.).

OOBINHOE SCTECTBEHHOE ANS BOCTIPUSITHS MENOBEKA TPEXMEpHOEe
NPOCTPAHCTBO, OOBINHAA NEPCNEKTHRA — YMEHbUIEHHE Pa3MEpPoB npea-
METOB B HanpasieHuu oT nabmonarens. [IpojykToM 2THX npeacrasne-
HHI ABNKACTCA TO, YTO HA3BIBAIOT KIACCHUECKOH KHBONUCHI0. Ho BOT MbI
nodyeMes nrkoHamu. M Bapyr HauHHAEM NOHKUMATD, 4TO HE Mbl CMOTPUM
Ha HKOHY, 2 HKOHA CMOTPHT Ha HAc, YTO He Mbl PasrJisjbiBaeMm, a Hac
pasraaaeiBaloT. U BOT Mbl yXKe€ CMEIUEHBI B [IPOCTPAHCTBE, CTpeNa Ha-
Galonarens MOBEPHYNIACH HA 27, MUp cTan ApyruM. Mbl 0CO3HaeM, 4To

" Mepuenuus — pocupusTie. Y P. I'peropu — akTHBHOE BOCIPHATHE, CBAIAHHOE C NO-
CTPOCHHEM THIIOTES O NPEJMETAX H ABACHUSAX.
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HE TOJILKO MHP CYLIECTBYET OTHOCHTEJILHO HAC, HO M Mbl CYLIECTBYEM
OTHOCUTENBHO MHPa M, TAKHM 00pa3oM, HAlIE BHJICHHE ITO €LIE HEe BCe,

Mbui BHAMM KapTHHY, HAXOMASACh 110 OTHOIUEHHUIO K HEH B JIPYrom
BBHICLIEM M3MEPEHHH, H3 CBOCH MEPHOCTH MHPa Mbi CMOTPHM Ha MJLNO-
3410 ITOr0 MUPA B IIOCKOCTH (B IBYXMEPHOM HIMEPEHHI) M HE MOXEM
B ITY HIIO3KI0 BOHTH.

Tak, oZHOMEPHBIH OTPE30K MOKET HAXOAHTHCA B ABYXMEPHOK
NJIOCKOCTH, HO NJIOCKOCTL He MOXeT ObiTh yacThio orpe3ka. Tak, rpaus
MOKET ObiTh HacThio Kyba, a Ky He Moxer ObITh HacTslo rpanu. Tak
MBI CO CBOEH NIPHPOAHON TPEXMEPHOCThI) MOXEM NONACTL JIHUIL B NTPO-
CTPAaHCTBO N-MepHoe, rae N > 3. U Kax TpexMepHoe CyWecTBO Mbi HE
MOXEM B NPHELMIIE TIOMECTHTHCS B JIPOCTPAHCTBE TOH JXC PasMEPHOCTH,
Mbl MOXEM ¢ TPEXMEPHEIM NPOCTPAHCTBOM TOJALKO CIHTLCA, HCYE3HYTh
B HEM, KaK O/IHA [UIOCKOCTh MOXET ObITb norjowexa apyroi. Bme-
1aloLee HAC NPOCTPAHCTBO MOXKET ObITH TONLKO N-MEPHBIM NPH N > 3.

I'eonorusi Bce eule BHAMT OKPYXKAOUMIA HelOBEKa MHP Tpex-
MEPHbLIM, HAXOAACH TEM caMbiM, 10 BbipaxeHnio K. U. Banskosa [ 1984
r.), 8 obaacmu nayunvix cyeeepuir. OiHaKko, NbITasCh CPABHHTHL MEK/Y
cob0iH TpexMepHbie 0O0BEKThI, MBITAACh BOCCO3/1aTh EAMHYIO HX CTPYKTY-
Py B PaMKax TPEXMEPHOH [IAHETHI, MEONOr BBIHYKACH TH OOBLEKThI
MBICJICHHO COBMEINATE, YTOObI YCTAHOBUTL HX CXOJCTBO MM Pa3iiMyHe.
A Takoe COBMEIICHHE BO3MOKHO TOJIBKO NPH YCINOBHH, YTO 00BEKT Oy-
JIET BLIHECEH 3a NpeEJeibl TPEXMEpHOro npocrpasceTsa. Hanpumep, yro-
Obl M3MCPHTH JUIHHY OTpPe3Ka Ha MJIOCKOCTH, HEOOX0AHMO HANOKHTHL Ha
HEr0 HEKOTOPbLIH JTAIOHHKLIA OTPE30K (JIMHEWHKY), KOTOPBIH M3 ITOM
TUIOCKOCTH CHIEAYET NPEABAPHTEILHO H3bATL W NepeHecTH. Takum obpa-
30M, B CBOCH paboTe reosor BIHYXK/ICH HCMONL30BATH HEThIPCXMEPHBIH
MHp, T. €. €lle OJHY MPOCTPAHCTBEHHYI KOOpAMHATY. A poab maxou
KOOpOouHamsl 04 HE20 6bINOAHAEM 2e0XPOHONOSUYECKAR WKaAd. 3aMe-
THM, OJIHAKO, YTO [0 CHX [1OP ONEPayuu 83AUMOCEAIU NPOCMPAHCINEEH-
HOW U 6PEMEHHOU WKAL COBEPIAIOTCA MTOYTH HHTYHTHBHO, 3a HHMH HC
CTOHT HHKaKoil (u3anveckoil 6azbl H Aawe HX JIOTHHECKHE OCHOBaHMA
BEChbMAa CMYTHBl. B 4acTHOCTH, HEACHO, KaK CBA3aHa Ieoxpo-
HOJIOPMYECKAS KA ¢ KOODAMHATAMH TPEXMEPHOTO NPOCTPAHCTBA M
BOODLIE CYNIECTBYET JIM PeaibHO TaKas CBS3b, KaK CACJYET COOTHOCHTS
HAYAIO 3THX WIKAN, OJIHOMEPHA JIM LIKAIA BPEMEHU M T. JI.

Teonorns (n reodpusika) chopMHpOBAIACH HA KNACCHYECKHUX Npe-
CTaBICHHAX O KaTErOpHAX MPOCTPAHCTBA-BPEMEHH, T. €. HA TeX, YTO ObiI-
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JIM 3aN0KeHsl eule wanuHamMu M odopmiiensl M. HeiotonoM. Cornacho
ITHM NPEACTABICHHAM BO BCEX HMHCPUHAAbHBIX CHCTEMAX OTCYETa MPO-
CTPAHCTBO ABJAETCH OJTHOPOAHBIM H H30TPONHBIM, 8 BPEMS — OJHOPOI-
HbIM. TIpHuem ¥ 10 M apyroe — abCoNIOTHBY, T. €. HE3aBHCHMBbI HE TONTBKO
ApPYT OT Apyra, HO H OT 4ero Obl TO HK ObUIO. «ADCONIOTHOE, HCTHHHOE
MaTeMaTH4YecKoe BpeMs caMo no cede U no croeit cywHocTH, 6e3 Besko-
ro OTHOLUEHMs K YeMy-JIHDO BHEILIHEMY, NPOTEKACT PABHOMEPHO H HHa-
Yye Ha3bIBACTCH MIMTEILHOCTBIO... AOCONIOTHOE NPOCTPAHCTBO MO CAMOH
CBOEH CYMHOCTH, OE30THOCHTENBHO K 4eMy OBl TO HH OBIIO BHELIHEMY,
OCTAeTCA BCerja OJAMHAKOBbIM H HenoABHKHbIM» [W. HbloToH].

Kak npu TakoM MHPOBO33pEHHH re0J0raM BCE KE€ YAaNOCh BBIATH
3a pamku mpexmepro2o mupa?l UM noMorio ToxaecTBO

HUJCe/avilue = panbuie/no3xce,

npeiokennoe B cepearne XVIII seka H. CrenonoM’ kak riaBHBI
NPHHITAT TaK HA35IBAEMOTrO CTPATHIPAGHYECKOro  pacuieHeHHS.

31O TOMAECTBO JIETNI0 B OCHOBY COBPEMEHHOH cTpaturpadus, reo-
XPOHOJIOTHH M KapThpoBanus. CMbICH €ro npoct v nouaTeH. Ecau B
re0JIOTHYeCKOM paspese Bbl HabnoslaeTe yepeloBaHne CIOEB H yBEPEHBI,
4TO OHH KaKHM-TO 00pa3om He ObUIM NEpeBEPHYTHI H CMEIEHBI, a 3aJc-
raloT, Kak NPHHATO FOBOPHUTHL B IEOJOrHH, HOPMILHO, TO MOXHO YT-
BEPXKIAATb, YTO KAXJIbIH HHKHHHA C/oi 00pa3oBasiCs paHbLue BEPXHEro
(puc. 5.1.1). IMpunuun H.CTeHoHa neknapupyer npocmpancmeenio-
BPEMEHHOU UZOMOPPUIM, m.e. NPaABOMEPHOCMb NOOMEHbI BDEMEHHBIX U
HPOCMPAHCMEBEHHBIX MEPMUHOS.

Ilpencraspre cebe, 4TO B CIOE M3BECTHAKOB, IMOKA3aHHBIX Ha
puc. 5.1.1, obHapy EHBI OKAMEHENLIE OCTATKH MOPCKMX €XEH, KOTOpbIE
He BCTPCTHJIMCH HH B HHXKHHMX C0AX (TIIMHaX W MECYaHHKaX), HH B
BEPXHEM cJlo€ necka ¥ ranbku. [lycTh MOIIHOCTL M3BECTHAKOB, T.€. pac-
CTOSHME OT HX MOAOWBBLI N0 KpoviH, paBHo 3 M. Toraa Ha Bomnpoc,
CKOJILKO XHJIM OOHAPYKEHHbIE MODPCKHE €)XKH, MOXHO OTBETHTb: OHU
xeuau 3 a. Ha BOnpoc, Korja OHHM 34ech OABHIIHChH, OTBET Oy/1eT TakoM:
OHW NOABUAUCH NOCRE MO20, KAK 6 IMOM bacceline OMAONCUICA CAOl

" Hukono Crenou (8 nurepatype scrpeyaetes W apyras tpanckpunuus: Huxonaye Cre-
Ho). ITo NpoHCXOXKAEHHIO IaTHAHHH, HO BCIO KH3Hb NPoXHuI B Mramuu,
** Stratum — cnoii (cnoit).



SAUH. l'lpunwmue SpemMeHHble Kamesopuu, KaK Mbl BHAHM, B COOTBCTCT-
BHH C MNPpHHIHIIOM H. CTCHOH& ZFAMEHAIOMCA RPOCMPAHCIMEEHHbIMU UAU
cObbIMUtiHBIMUL.

Ha 31om nocrpoensl BCce reonorH4eckue peKoHCTPYKUHH. Pasnny-
HbIC pa3p€ibl, AAXKE HAXOMALIHCCA HA pa3HbIX KOHTHHCHTAX, CpaBHHWBa-
0TCA MEXAy coBOH Mo cOOBITHAM-METKAM, TO4YHEE MO CIeaaM OAHHAKO-
BBIX COOBITHH, HAa3bIBAEMbIX PYKOBO/ISLIHMH.

B reonorun nocrpoeHs! cneuHanbHLIC ONMOPHBIE Pa3pe3bl, BbIIOJ-
HAIOUIHE POJIb ITATOHOB H NMO3BOJIAIONUIKE BOCCO3/1aBaTh MEOJIOIHYECKYIO
HCTOPHIO OTAENLHBLIX PErHOHOB M 3eMaH B ueaoM. Ho 3Ta ueTopHs «Ha-
HH3aHa» Ha BPEMEHHYIO [IKaJly NOCNAeA0BATEAbHOCTH cOObITHIl. B 00b14-
HOM MOHMMAHHH BPEMEHH, KaK NPOTAKEHHOCTH, r€0NOrHYECKHE IIKASIbI
MOXHO Ha3BaThb ncegdoépemenusimu. Beab coBnaaenue cobbiTHi He
rapaHTHpPYyeT X O/IHOBpeMEHHOCTH. CKakkeM, Ha pa3sHbIX TEPPHTOPHAX B
KaKHX-TO CJI0AX 3a()MKCHPOBAHO HCHE3HOBEHME OJHHMX M TeX ke (opm
(bayHbl M NOABJIEHHE JAPYTHX, HO TOXKE OAHHAKOBBIX U ITHX Pa3HBIX
TeppuTopuit. CoObITHA — OAMHAKOBBIE, OJHH M Te xe. Ho y Hac uer
HUKAKHX FapaHTHi, YTO MPOM3OLUIM OHH OZHOBpeMEHHO. Odunako-
80CMb COOBIMUNI He 03HaYaem ux coenadenus 60 BPEMEHU.

- -
) T 2
2

I

v e T

Puc. 5.1.1. Cxema obHaxeHHs FOPHLIX NOPOIL.
I = necku u necwanuku; 2 = 2aunst; 3 — uzgecmuaxu, 4 - 2an6ka ¢ nECKOM.
Buavane eoanux caon 1, daree na ném — crot 2, nomom — 3 u, haxowey, — caou 4.

Takum 06pa3zoM, MOKHO KOHCTATHPOBATb, YTO COOBITHA-4AChl MH-
wyT cBoit uHdepbnar B npocrpancTee. Bpems kak Obl «BMOpaxuBaer-
CH» B HEro, MaTEpHaIH3ysCh B TOPHbIX NOPOAAX, MHHEpaNaX, OCTaTKax
KHBOTHBIX M PacTeHu#, B APEBHHX Xpamax, ropogax # 1.i. CTaHOBACH
npownbiM, COOLITHA-4ACH OCTAHABJIHBAIOTCA, NMEPECTAIOT KTHKATHY,
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5.2. OTHoCHTEILHANR T€OXPOHOIOIHA

B ocHoBe OTHOCHTE/NBHOII FeOXPOHOJIOTHYECKOH IIKAlbl NEKHT
nepsas yacth Toxaecrsa H. Ctenona, no cyulectsy, pazsuras B paborax
anrauiickoro reoaesucta u reosora Y. Cmura (1769-1839 rr.) kax
npuHn cynepnosuurd. CornacHo oMy NMPHHUHMITY B paspese oca-
AOYHBIX MOPOA KaXIbIH MOCHACAYIOUHIT CIOH OT/Iaraica Ha npejbiay-
meMm, a 3naunT, O Monoke ero. Takum obpazom, 5Ta npocras maes
onpe/ie/inia /Ui TPEXMEPHOT0 fIPOCTPAHCTBA, 3aHHMAEMOr0 Te0I0THYe-
CKHMH TENaMH, NOMOKEHHE OOMENPHHATON CTpeibl BPeMEHH, COBMeC-
TUB €€ C KOOPAUHATON Z, HANPABNCHHOR 1O paguycy 3eMiIH K UEHTPY.
[Ipu 2TOM eciu NMOBEpXHOCTh 3eMiH B KakoH-nub0 TOYKE NMPHHATHL 32
HYJIb BPEMEHHOM LIKaNbl, T.€. 32 HACTOALLEE, TO B HAIIPABICHHH K LCH-
TPy 3emau crpena BpeMenn OyeT noBepHyTa B NPOULIOE, A 1O PAHYCy
OT LieHTpa — U3 npoiwioro 8 Oyaywee. B fanpHeiWwrX Hawux nocTpoe-
HHAX TOJIOXKEHHE HYJISl KaK HACTOALIEro, pasjaenaoumero npouvioe u Oy-
Aylwee, H Hanpap/ICHHE BEKTOPAa BPEMEHH OKKYTCA NPHHLMITHATb-
HbIMH. [lOKa ML 3aMETHM, 4TO B reQJOrHM BCe cTpaTHrpaduyeckue
ONHCAHMUs PA3PE30B NPHHATO NPOUIBOANTL CHHU3Y BBEPX, HMEA B BUAY
obuyr0 KORIETUHIO O eAHHOH 1 HeoOpaTHMOl cTpene BpeMeHH U3 1po-
uoro B 6yayuiee.

Crpaturpadudeckas ikana — 3T0 Wikana coOwniTHiiHad, HO mo-
CTPOCHA OHA HA COOLITUAX YHHUKAJIBHBIX. 3TO O3Hayaer, YTO LUKala Bpe-
MEHH, KOTOpPYK0 OHa oauuersopser uyeped Toxaecrso H. Crenona,
NPHHUHITHAILHO HHYEro obwero He HMeeT ¢ 00bIYHON KaNoi dH3Hye-
CKOr0 BPEMEHH, OCHOBAHHOH Ha TaKMX IOBTOPAIOIUHXCH M MEPHOIHYE-
CKHX COOBITHAX, KaK BpalueHHe 3emiH, asuxeHue ee Bokpyr Connua,
KaK XOJ MAATHHKA W T. . IMo wKana, 8 KOmopou 8peMa He umeem pas-
MEPHOCMU U YUCAOBO20 GLIPDANCERUA, MO WKANQ ﬂOC}I(?dOBaMEJ!bHOCﬂ?H
cODbIMUN, CMERAIOWUX Opy2 Opy2a 8 Hanpasrenuu om npowno2o X by-
dyugemy.

[ToaTroMy XpOHONOrHsA, KOTOPYIO CTpaTHrpagHyeckas ikaida ¢uk-
CUPYeT uepes HeKOTOPHIC COOBITHIHBIE NATHPOBKY, 1O CYILECTBY, ABNA-
eTCA YCNOBHOH, NOCKOIBKY Ie0N0rHs HE PacrosaraeT HHKaKMMH rapaH-
THSAMH, YTO OJHM W T€ XK€ COOBITHA-AATHI, YCTAHAB/IHBAEMbIC B PasHbIX
paspesax, ABAAIOTCA 0JHOBPEMEHHBIMH HAa 00BIMHOI wKane duznuecko-
TO BPEMECHHM.



H3BecTHO, 94TO HA NMPOTHKEHHH T'EOJIOrMUECKOH MCTOPHH TNPOHCXO-
AHIIO PA3BHTHE KHBOTHOTO H PACTHTENBLHONO MHpa. 2T0T (axT no3BoaseT
ACKIIApHpOBaTh NPOCMPAHCMEEHHO-6PEMEHNYIO C6A3b .lfeDlC()_}-" Xodom pas-
aumua xcueou u Hexcusou mamepuu. [1o cyuiecTsy, pedb HAET 0 nocmy-
AUPOBAHUY UOeU, YMO npoyecchl Guonozuveckue, uzuyeckue u xumuie-
CKue Kak paznuinuie vacsl umelom oounaxoesiu xod. K stoMy sonpocy
MBI €llle BEPHEMCS, a TENEepPb HACTAIO BPEMS IIPUBECTH M KPATKO NPOKOM-
MEHTHPOBATEL CTPATHIPaQHUECKYIO H CBA3LIBAEMYIO C HEH NEOXPOHONOTH-
weckyto wikanst (tabn. 5.2.1), xoropble NPHBOAATCA 24€Ch B IVIAHETAPROM,
HJIH, KaK HHAYye roBopaT, Mexaynapoanom maciurabe (MCIL).

B wanke tabnanupt npruBeAcHsl cTpaTurpaduueckie Ha3Banug: 10-
HomeMma, 3pamema, cucmema, omoen, B CKOOKax — Ha3BaHHA COOTRETCT~
BYIOIIHX MM 3JICMEHTOB I€OXPOHONOIHUYECKOH WwKankl. B pernonansunix
(PCIL) n MecTHBIX wKanax uenoup3yioT 1 6osee 1pobHoe pacuneHeHue:
apyc’, nodwvapyc, nauxa, carou u T. A. Tenepb AaJHM HEKOTOpHIE KOM-
MEHTapHH K Ha3BaHUSM, BeTpeyarouuMmes B Tabnuue.

1. Don — naMTENbHBIH NPOMEXYTOK BpeMeHH (OT Ipey. aion —Bek,
3noxa), 00beAHHAIOMHH HECKONBLKO 3P.

2. Donomeata — dGnocTpaTHrpadMyECKuil IKBHBAICHT TOMILH NOPOS
(rumoma), obpasyiowei Hekdil CTPYKTYpHBI ITak. B cospemeHHoil
reoNOru MHPOKO HCTONBL3YKTCH TEPMUHDBI «hanepo3ou» W «kpunmo-
301», 0003HAYAIOILHE JBA OYEHD JTUTENbLHBIX BPEMEHHLIX HHTEPBAJIA B
reOJIOTUYECKOH HCTOpHM 3eMiH, NEpBbIH TNEPEBONMTCH KAK «H6HUSA
JHCUIHBY, BTOPOR — «ckpbimasn dcuzns» (Buiaenensl B 1930 r.). ®auepo-
30H OTOXACCTBIAETCA C JOHOM.

3. KZ - kaiino3oiickas 3pa (9pa HOBOM KH3HH).

4. MZ — me3030¥ickas opa (dpa cpeaHei H3uu).

5. PZ — naneo3oiickan 5pa (3pa apeBHEil KH3HK).

6. PR — npotepo3oiickii 30u (nEpBHYHAA KHIHD).

7. AR- apxeHcKuit J0H (ApeBHEHILAN KU3Nb).

CrpaTurpauyeckuM CUHOHUMOM dpamesol  ABAACTCH  [TOHATHE
2pynnst. Hanpumep, yaile ropopat — Me3030MCKas rpynna oTioKeHHIL.

8. Opamemot (2pynnvi) NENSTCA HA CUCTEMbI, @ COOTBETCTBYIOUIHE
MM 3Pbl — Ha nepuodn, HazBaHua CHCTEM H 3P CKNA/IBIBATHCH HCTOPHYE-
CkH. Haiue Bcero cBOMM NPOHCXOXKIAECHHEM OHH 00s3aHbl HA3BAHHAM pe-

" B Crparurpapmueckom konekce CCCP (1977 r.) spyc orHoCHACS K KaTeropuu olimx
CTparHrpadHyecKnx noapasaencHuil.
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FHOHOB, B KOTOPBIX COOTBCTCTBYIOLIHE TOJIMM NOpoa ObinH Bnepsble
BBIZICJICHBI W M3ydeHBl. MCKII0YEHHA COCTABAAIOT, MOMKalyii, JIHIIbL Ca-
Mble JIPEBHHE OTAOKEHHA KPHITO308 M CAMbIE MOJIOJbIE, OTHOCAIIHECH K
yeTBepTHYUHOMY niepuoay (Q). Apxelckuii (AR) u npoteposoiickuii (PR)
J0HBI 0 CHX TOP €lle HE HMEKOT CIOKHMBIIEHCH H OOLWENPHHATON Tak-
COHOMMYECKO CTPYKTYPbI.

B 1a6a. 5.2.1 npotepo3oi (Kak 0H) pa3jiesieH Ha ABe 4ACTH: HHK-
unit nporeposoi (PR,) n Bepxuuii (PR;). B Bepxnem Bbiuiensior apy —
pugpeir (R) (no apesHemy Hazpamio Ypana — Ripheus) u nepuon noa
HaspaHuem gend (V) (o UMEHH APEBHEr0 CNaBAHCKOTO I[JICMEHH «8eH-
Obl», WM «BEHEOBI).

9. € — kembpniickas cHcTeMa (110 APCBHEMY HA3BAHHIO NPOBHHIIHH
VYansc B Aurnuu — Cambria).

10.0, S — opnoBHKCKas M CHIYPHHCKas cUCTeMbl (N0 Ha3BaHHMIO
APEBHEYILCKHX MJIEMEH — «OPAOBHKOB» I «CHIYPOB»).

11.D - peBonckas cuctema (no Hasauuio rpaderea JleBoHuup B
AHTIHH).

12.C - kaMeHHOYrojlbHas CHCTEMa (10 UIHPOKOMY Pa3BUTHIO
B 3THX OTJIOKEHHAX 3AJIEKEH KAMEHHOI0 YIis).

13.P - nepmckas cuctema (no Hazsauuio Ilepmckod rybepHuu
B Poceun).

14.T - Tpracosas cucrema (N0 JCNEHHI0 CHCTEMBI Ha TPH YacTH).

15.) — 1opckas cucrema (no Hassauuio KOpekux rop s Lseiiuapuu
1 Opanunm).

16.K — menoBas cucrema (110 IUHPOKOMY Pa3BHTHIO B OTJIOXKEHHAX
3TOH CHCTEMbI MHCYEro Mena).

17.R — naneorenosas cHcTeMa (JIPEBHCC NPOMCXOKIECHHE — HHK-
Has, Hanbosnee ApeBHAS YACTh KAHHO30MCKOH rpyntibt).

18.N - HeoreHoBas cucrema (HOBOE NPOUCXOKAECHHE).

19.Q — ueTBepTHYHAA CHCTEMA, HMEHYEMAs MHOI/AA aHTPONOTCHOM
A, (NepHOOM MOABNCHHA YENOBEKA) — HA3BAHHE NPEATOKCHO AKAJICMH-
kom A. A. [Tasnosbim B 1922 1.

20.bOABWMHCTBO CHCTEM JIENATCH HA TPH OTAENA, HA3BIBAEMBIX
HudcHum, cpednum u eepxnum. Hanpumep, C, — nuoxcnuu omoen kameH-
HOYTONbHOM cHCTeMbl. COOTBETCTBYIOUIME UM INOXH HA3BIBAIOT PaHHU-
mu, cpeonumu u nozonumu. Hanpumep, C, —paunexamennoyzonvhas
anoxa. Ecnu otaena He TpH, a /iBa, T0 OHU HA3bIBAIOTCA COOTBETCTBEHHO
HHXKHUM H BEPXHHM OT/IEJIaMH C BPEMEHHbI'MH IKBHBAICHTAMH — PaH-
HAA H NO3HAA IMOXH.



Tabauya 5.2.1
Crparnrpaduyeckan M reoXpoHoiorHyecKas
WKAILI ¢ AATHPOBKAMH B ACTPOHOMMYCCKOI mKane

DonoTeMa (30H)** JpaTema Cucrema Oraen Bo3spact (nauano
(apa) (nepuon) (3n0xa) INOX), MAH. TET*
Quw
Qi
Q Qu
Q 1-2
KZ N N, 5
Ny 24
# B, 36
P, 55
P, 62
K K, 96
Daneposoii K, 138
7 I3 166
M ] 15 184
1 209
T, 231
T T, 240
T, 246
P P, 257
P 287
Cs 301
C C, 317
PZ C, 354
D, 371
D D, 381
D, 410
S 55 419
5 438
0, 450
o) 0, 474
0, 504
€3 518
€, 571
PR 68050
PR R v 1600+50
' 2600100
AR,
AR = ——= =,
AR, 23600

+*Hauano snox oxpyrneno 1o uenwix uvcen u ot Ny go PR aanm no paGore [1], s
KpunTosos — no pabore [5].
**AR+PR — kpunro3oit (uan nokemOpuii).
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21.CtpaTurpaguyeckue M reoXPOHONOTHYECKHE TAKCOHbI Kaii-
HO30KHCKOH rpynnsl ¥ 3pbl UMEIKOT, KPOME TOro, M CrEUHAIbHbIE Ha
3BaHuA: B, — naneouen, B, - soueH, P; — onuroued; N; — MHOUEH,
N> — nanouen; Q,, Qy, Quu— 2Moxu paHHe-, Cpe/iHe- H N03AHEHETBEPTHY-
Hasg, BMECTE Ha3bIBAIOT EIlE NMACHCTOUEHOM, a Qv — rojoneHoM. Takum
06pa3oM, MOXHO TFOBOPHTb, HTO YETBEPTHYHBIH NEPHOI JCIHTCA Ha
naeicToueH U rosoueH. CneuuansHble Ha3BAHWA MMEKOT M OT/IeNbl He-
KOTOPBIX JIDYFHX CHCTEM, HO B MOCIEIHHE IOjbI HMH IOBOJILHO PEAKO
MOABb3YIOTCA.

Crpaturpadmueckue # COOTBETCTBEHHO T€OXPOHOJIOTHYECKHE LLIKa-
Nbl ABASAIOTCH KJIACCHHMKAUMOHHON M MeTpuyeckod 0a30H TreoNoruu.
Onuako sTa 6a3a NOCTOAHHO Pa3BHBAETCH M COBEpIUCHCTBYeTCHA. Tak,
paHHHE KIACCHPUKALMM COJACPXKAIH TPH OCHOBHBIX TNOAPA3JICICHHS:
NEePEUYHYIO, BNIOPUYHYIO U MPEMUYHYIO IPbl, IHAUUMENLHO NO3INCE K HUM
no ananozuu npubasunace yemeepmuyunas 3pa. Haspanus nepBuUyHOI K
BTOPHYHOH 3D NPOCYUIECTBOBANH HEAOAr0 M NO3Ke TPaHCHOpPMHPOBa-
nueb B AR, PR, PZ, MZ. KaiiHo3oiickas e 3pa [0BOJILHO JIONTO JEJIH-
Nachb Ha TPETHYHbIH H YETBEPTHUHBIIE neproabl. TpeTHuHbIT 0003HaYaN-
ca Tr u cocTosn kak Obl M3 ABYX noaynepuonos — Ng u Pg, omioxkenus
KOTOPBIX HE BCErJa MOXHO ObUIO BBIACAUTL B COOTBETCTBYIOUMX TOJ-
wax TperHuHoii cucrembl. Ho ¢ 1960 r. ot sTOro tepmuna reonorus
OTKa3asnachk.

[Tpousouun ¥ apyrue H3MeHeHus: ObIBLUMH HWKHHIA OTAEn cUny-
PHICKOI CHCTEMBI BbIICIHIICH B CAMOCTOATENIBHYIO OPJOBHKCKYIO CHC-
TEMY, MOMEHAIUCH MHOTHE HHJeKebl, Hanpumep, Ng va N, Pg na B, Cr
Ha K, Cm Ha € u T. 4., 0COOEHHO B PErHOHAILHBIX H MECTHBIX IIKANaX
Ha yPOBHE APYCOB, NOJALAPYCOB, MAYCK, CNOEB U AP.

IlpuBenenHas wKana MMEeT CTaTYC MEXK/AYHAPOAHOM, OJIHAKO Jake
B 3TOM paHre y Hee eCTh BAPHAHTBl, B YaCTHOCTH, BMCCTO KaMEHHO-
YrofbHOTO nepuosaa B eBponeiickoit wkane B CUIA BbiiensioT aABa ne-
pHONa: MMCCHCHIICKMIH, cpa3y CaeAylowui 3a JACBOHCKMM, H NMEHCHIIb-
BAHCKHMH, NPEALUECTBYOLLHI IEPMCKOMY.

Kaxnas spa, nepuoa, snoxa XapakTepu3ylTCs CBOHM Habopom
KHUBLUMX OPraHHW3MOB, JBOJIIOLHIO KOTOPbIX MHOTHE Ie0siord CYMTaloT
OJTHHM M3 KPHTEPHEB NMOCTPOCHHA CTPATHTPA)HYECKOH WIKAAbI H OTHO-

* Taxis — nopanoK, nomos — 3akoH (rpey.).
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CHTENLHON reOXPOHONOTHH.

M 3zech MBI BHOBb BO3BpaiLaeMcs K MPUHIIMIAM NIPOBEJICHHUS CTpa-
THIpaQMUYEeCKHX IpaHMll, CPeAH KOTOPHLIX 0c0DOe MECTO 3aHHMaeT BO-
npoc 00 ux ecrectBeHHOCTH. [ToApOOHO ¢ ITUM BaKHEHUIMM BONIPOCOM
YHTaTEb CMOXET NO3HAKOMHThLCH, 0OpaTuBiuKCh k paboram C. A. Mo-
po3a u B. K. Ononpuenko, a Takxke Apyrux aBTopos, ocobenno C. B.
Meiiena 1 B. JI. Erosna.

CyTb e ero yxXoAHT KOpHAMH B 00ledH3HYECKYIO npobneMy yc-
TOHYHBOCTH H M3MEHYMBOCTH, B HEMPHMHPHMOCTbH AHCKPETHOTO M He-
npepbisHoro. He obeyxaas 3aece pazHooOpasHe MOAXOA0B, MOKHO CKa-
3aTh, Y4TO MO/ €CMECMEEHHOCMbIO CMPAMUZPAGUHECKUX WKAR TOHHMA-
€TCA MX COOTBETCTBHE OMNpEAENEHHBIM IJTAaNaM Ppa3BHTHA pa3HOMac-
ITAOHBIX IKOCHCTEM, BbIPAXaloLEeCs B KOPPENALHH NAJICOHTONOrHYE-
CKHX, JIHNTOJIOTHYECKHX, TEKTOHHYECKHX WM JIDYIHX MPH3HAKOB, XapaKTe-
PH3YIOIHX pa3pe3bl H perdoHbl. MHBIMM CIOBaMH, pedb HIET O TOM,
41O, Hanpumep, B Maciutabe MCIILI TekTOHMUYECKHE NEepecTpOHKH OXBa-
ThIBANH BCIO MJAHETY, OHH CONPOBOX/IAIMCH NEpepacnpeielieHHeM Cy-
K M MOPSi, H3IMCHCHHEM KJIKMATa H NIPHBOAMIH K H3MCHEHHMAM Jlan/-
WapTHBIM, @ TE B CBOIO OYEpeilb NOBAHANM HAa COCTaB OCAAKOB M Xapak-
Tep (ayubl H Giopsl. B OTAENLHBIX PErHORAX H3MEHEHHS TIPOMCXOAKIN
na Qone obuenaHeTapHBIX KATAKIH3M, ¥ [OTOMY KOPpEIsiHKH cOObI-
THit Tam DBonee cnokHbl M 3anyTanbl. OJIHAKO €CIIM NPHHHMAECTCA KOH-
UETIHA €CTECTBEHHOCTH LUKAN, Mbl BbIHY)XEHbI 3TY 3aNyTaHHOCThH pac-
CMaTPHBATh KaK paziiyHOro poaa GpaykTyauuH, BBOAUTL 60JbIIOE YHC-
710 JIONYLICHKH, CHIBHO YNPOWAThL M CIJIAXKHBATL YaCTHbIC pazinuus. M3
BCETO ITOTO BO3HWKAET 3a0a4a NOMCKOB (OTKPLITHA) HEKHX CCTCCTBEH-
HbIX JTANOHOB KaK CTpaTHrpadH4eckoro, Tak H reoXpoOHOJIOrHYECKOro
TOJIKA, NOABISETCA HEOOXOMMMOCTh ONPEACICHHA TAKHX JTAIOHOB M T.
A. Bee 310, XOTS M npHHUMNUAIBLHBIE, HO BCE-TAKH KakK Obl TEXHOJIOIH-
YECKHE TPYAHOCTH, OHH BTOPHYHB! M BBITEKAIOT M3 WJCOJNIOTHH eCTeCT-
BEHHOCTH WIKaN, T.€. M3 NPHHATHS CYLUECTBOBAHWUA NPHPOAHON JHC-
KPETHOCTH pa3HbIX MMOPAAKOB, JHCKPETHOCTH, KOTOPYIO HE/IOBEK JIHIUb
obHapyxuBaeT. Cama e AHCKPETHOCTb 3a/laHa Kak NPUPOAHas 00bek-
THBHAs 3aKOHOMEPHOCTb.

" TIpaniabHee, BCPORTHO, CHITATH, HTO TEOPHS IBOMOUMM B IHANTEALHON MEPE BHPOLHA Ha
6ase ctpaturpaduu u cTaia ec 0OBACHEHHEM, TAK KaK NepBas cTpaTHrpaduueckas cxema
Y. Cmura odopminace B 1799 r., 1. €. 3a ecats nier fo poxaenus Y. [lapsuna.
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Kak anbrepHaTHBa NpMpOAHON JMCKPETHOCTH, @ 3HAYMT, H €CTe-
CTBEHHOCTH CTpaTHrpaMyeckOod M TreOXPOHOJIONHYECKON IIKal, Cy-
ILECTBYCT KOHLEMUHSA HX YCNOBHOCTH, OCHOBAHHAX HA IBOJIIOUHOHHBIX
MACAX YHCTOrO JapBHHH3MA, OAHO M3 IJIABHBIX TONOXKEHWUH KOTOPOro
IIACHT ~ «npupooda He deraem CKaukos u nepepwisos». [pn Takoii no-
3HUHH TAKCOHOMHYECKHE KaTerOpHH CTPATHIpadHH H OTHOCHTEIbHOMH
FEOXPOHOJIOHH MOTYT ObITh TOJAbKO MCKYCCTBEHHBIMH, CO3/1aBACMbIMH
M0 KpHTEpHAM yaoOcTBa M3yHMeHHA. YTBEPKICHHE HCKYCCTBEHHOCTH
LIKAJI APKBENIO K «NPUHYUNY RpUOpumemar, B COOTBETCTBUH C KOTOPBIM
Npas TOT, KTO NEPBBIA ONyONHKOBAI CBOIO CTPATHIPAHUECKYIO CXEMY.
B HacTosiiiee BpeMs ITOT NPHHLHI TPAHCHOPMHPOBAICH B «KOHYENYUio
cmpamomuna» — THNOBOTO pa3pesa.

JTa KOHUEMNIHKA, 10 CYuleCTBY, paspeiuaer Ji000i NPOH3BOILHO
BbIOpaHHbIN paspes paccMaTpUBATh B KAYECTBE OBEILECTBICHHOIO MHO-
ronapamMmeTPHYECKOro 3TajloHa re0J0rHyecKoro npoCTPaHCTBa-BPEMEHH.
Huaue roBopa, maion ymeepicoaemci Kak HeKas CAy4auHas mepa.
Takas NMO3MUMA BIOJHE NPABOMEPHA, CCAM OIMPACTCA HAa WOEOR02uUI0
OemepMUHUIMA, UCKTIOYQIOWYIO 6CAKYIO yemouyueocms. B nocneanue
rojibi B r€OJIOTHH NPOMCXOAHT 603pONCOCHUe uded Kamacmpopuima 8
6UO€ MAK HA3LIBAEMOU «3IManHou» NApaouzmsi, Ha OCHOBE KOTOPOH
KOBUEMUHA ECTECTBEHHOCTH CTPATHIPA(PHUCCKON H OTHOCHTEIBHOH reo-
XPOHOJIOFHYECKOMH LKA/ N0J1y4aeT HOBOE PA3BHTHE.

5.3. AGconoTHas reoXpoHOJOrHYeCKas KA

B astoft wkane Bpema u3mepsercs B (QUIHYECKMX E€AHHHLAX, HO
OOBIYHO HE B CAMHHLIAX CTAHJAPTHON Pa3MEPHOCTH CEKYH/IaxX, a B rojax,
THICAYAX M MMIIIMOHaX Jer. [lostomy abCONMOTHYIO reoXpOHONIOTHIO
npasuibHee ObUI0 6b1 Ha3BIBATH ACTPOHOMHMYECKOH, TaK KaK ee wkajia
HENIOCPEACTBEHHO ONHPACTCA Ha TaKoe NEpPHOAHYECKOEe ABJICHHE, Kak
obpauenne 3emun Bokpyr Connua. Ima wkara oaem He nocaedosa-
meabHocmb cobbimuil, a b0 ux epemenHou unmepsean, nubo gozpacm,
OMCHUMBIEAEMBIIL OM HACMOSAWE20, M. €. Ol MOMEHMA OYeHKU paciem-
HbIX napamempos. [Ipyroro HyJjs, HanpuMEp, TaKoro, Kak OCHOBaHHE
Puma unu poxaectso XpHcTOBO, 3aech Her. PazyMeeTcs, no Bo3pacry
reoJIOrHYecKHX 00pa3oBanuii HETPYJHO YCTAHOBHTL M MOCIEA0BATEIb-
HOCTB MX HAIUIACTOBAHHA, HO 3TO YXKE BTOPUYHBIH KT,

Hpnes, 3ajoxkeHHas B METOJ2X OUEHKH MPOTHKEHHOCTH Ieoso-
rHYecKuX cOOBITHI H BO3pacTa MOPOJ, Ype3BbIYAHHO NPOCTa H OCHOBAHA
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Ha 3HAHHH CKOPOCTH NPOTEKAHHA TEX MEOJIOrMYECKHX NPOLECCOB, KOTO-
Pbl€ NPHHHUMAIOTCH 33 4achbl. Tounee KE, peuyb HICT O npeanojaracMom
3HAHHH, B KOTOPOM MbI MOXKeM yOeanTs cebs m apyrux. Hanpumep, u3-
MEpeHa MOLIHOCThL HEKOH OCaloYHOMH TOJILM MOPCKHUX ocajakoB m. [Ipu-
HHMas JUIS HEE CPEAHIO CKOPOCTb 0CajIkooOpa3oBanus V, paBHylo W3-
BECTHOH CpelHeil CKOpPOCTH TOro mnpouecca B COBPEMEHHOM OKeaue,
JAerkQ MOACYHTATH BPEMEHHYIO MPOTAKEHHOCTh POPMHPOBAHHA TOMILH
m. Slcuo, uto m(t) # const, V(1) # const. COBpeMeHuBII OKCaH HaBPsL Jil
Mo YC/NOBHAM H CKOPOCTAM OCAJKO0OPa30BAHHA aJleKBATEH APCBHEMY
MopckoMy Gacceiiny, K KOTOpOMY MPHHAUICKHT Tonma m, ¥ T.A. B ka-
AJIOM KOHKPETHOM CJlyyae AONYLIEHHA TAKOro poja MOXHO CMAIYHTD,
HO OHHM HEYCTPAHHMbI B IIPHHUMIIE.

K Hactosiuemy BpemenH, noaiyi, caMbiM pa3paGoTaHHBIM Me-
TOJIOM SABASETCA MEMod «PAOUOAKMUBHBIX 4ACOE», OCHOBAHHBIH Ha
npouecce paaHOaKTHBHONO pacnaja pasivyHbIX NPUPOAHBIX M3OTOMNOB.
CyTb ero B caeaylomem.

1. Ectb HekHH paaMOakTHBHBbIH H30TONM A, NPUHUMACMBIH 3a
MATEPHHCKHH YIEMEHT.

2. Bribupaercs B paanoakTHBHOM PAAY HEKHH n3oTon B, npejcras-
NA0KI co00it 0AMH M3 A0YEpHHX eMEeHTOB. B kauyectBe B MOKET
OpITh BLIOPAH M KOHEYHBIH YCTOHYHBBIH MPOAYKT psaa (yXe He pacna-
paiommics). Hanpumep, B kayecTse 3J1eMEHTOB A U B MOryT ObITh NpH-
HATHI:

28U — *Ppb; 232Th —208Pb; “K — “Aru T.n.

3. U3secTHO ypaBHeHHe pacnaia

A=A (5.3.1)

B KOTOPOM A — ocTaBuieecs B nopoje (HabnonaemMoe) KOTHYECTBO MaTe-
PHHCXOIO JIEMEHTAa Ha MOMCHT HW3MEPEHHH I; Ag — HaYaIbBOE KOoInye-
CTBO MATEPHHCKOIO JIEMEHTa HA MOMEHT BpemerH I = 0; A — NOCTOSH-
Has pacnajia (3KCMePHMEHTAIbHO YCTAHOBJICHHAA [UIN BCEX HCMOJb3Yye-
MBIX NMPH IEOJIOTMYECKHX JIATHPOBKAX H30TOTIOB).

O4eBHAHO, YTO BCA TPYAHOCTH 3AKJIHOYAETCA B OUEHKE BEIMYHMHBI
Ap. Hezasucumeim 0T ypashenua (5.3.1) cnocobom ona He onpejaens-
€TCH, €€ MOXHO TObKO NMPEANONOKHTh, HCNOIb3YS T€ HIH HHbIE aHAIO0-
ruu. OHAKO BMECTO paciajalouierocs H30Tomna Moseisercs HOBbIH /10-
YyepHHi NPoAyKT B.
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Ero KoJIM4eCcTBO MOKHO H3MEPHTb, H CCNH COACPKAHHA IJIEMEHTOB
A ¥ B BoipaxeHbl B aTOMHBIX €JIMHMLAX, TO O4EBMAHA apyras ¢opma
3aIMCH YpaBHEHUsA pacnaja

A=(A+B)e”, (5.3.2)
H3 KOTOPOro cieayer
e™ =1+ B/A; t = (I/\In(] + B/A). (5.3.3)
Hanpumep, a5 pana U — **Pb
t=(1/A) In (1 + *®PbFU). (5.3.4)

[IpuBeneHHBIH npUMeEp ClEAyeT pacCMaTpPHBAThL KAK YHCTO MILIIO-
CTPATHBHbIH OTHOCHTEILHO HICH.

Bcee BBINSANT 10 Ype3BLINAHHOCTH NPOCTO: Hepym obpasybl, 6 Hux
onpedensiom codepicanus “*U u **Pb 6 amomuvix edunuyax, no mab-
auye 8 COOMBEMCMEYIOWEM CNPAGOYHUKE HAXOOAM 3HAYeHUEe NOCMOAH-
Hou pacnada A, u 6ce — 6ozpacm r uzeecmen. OHAKO Ha CAMOM jene BO
BCEM JTOM CYLIECTBYCT OUYCHb MHOIO HEACHOCTEH, CBA3AHHBIX C PAAOM
MPHHUHITHATBHBIX JONYICHHIL.

1. DnemenTol A 1 B 3a BeCh NepHOA ¢ HE ODKHbI B TOPHYIO MOPOY
NPUBHOCUTHECH Y H3 HCE BLIHOCKTLCH, T. €. FOPHAs NOPOAA KAaK CHCTEMA,
cojepKatlan MeMCeHTbl A 1 B, 10KHa ObITh H301HpOBaHA. Pedus Haer o
PAaJMOAKTHBHOM PABHOBCCHH, UTA KOTOPOro M HAITHCAHO YPaBHEHHE pac-
naga (5.3.1). .

2. o cywecTBy, onpeaenseTcs He BO3PAcT NOpoasl, a Bpems obpa-
30BaHMA COOTHOWEHHS A/B. A 10, 4TO Mo _6peMsi pagro 6ospacmy no-
POObL — 5mO auue QOnyweHue, nPpuRIMaesMoe Kak nocmyaam. Imom no-
cmyaam npednonazaem, 4mo A u B-codepxcawgue Mmunepansi 603HUKAU
00HOBPEMEHHO € NOPOOOU, G HE ABARIOMCA INUSCHEMUYHBIMU (M. €. 8MO-
PUYHBIMU HOBOOGPA306aNUAMU) U He Db NPUBHECEHB CO CMOPORDL.

Mbl HE OCTaHaBIMBAEMCA 3/€Ch HA COBPEMCHHOI TEXHOMIOIHH ON-
pefeieHnUst H30TOMOB, OHA BEChbMA PazHo00pa3zua, WMCET CBOKO CReuu-
$uky, cBOH cnoxHocTi v npodaemsl. Ho 310 yxke ne nama obiact.

5.4. MArHHTRAS reOXPOHONOTHYECKANA MIKAA

Ota wKana NOSBWIACHL OTHOCHTENBHO HEJABHO M o0s3aHa pa3-
paboTkam RO MIHTHOH TEKTOHHKE. B ee OcHOBe nexar cieayiouiHe sa
obcToATeNLCTRA:
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|. Bapuauuu MarauTHOro nosis 3eMiii, CBA3aHHBIE C NEPUOIHYHO-
CThIO CMEHbl MAarHHTHBIX NOJIKOCOB (CM. TeMY 3).

2. CymecTBoBanue NpUpOAHBIX MHHEPAIOB ~ MArHETHKOB, KOTOPbLIE
NpH 3aCTHIBAHUH MArMaTHYECKMX PACIUIaBOB MM B MPOLIECCE PAHHEro
JIMareHes3a NEPBHYHbIX KHAKHX WIOB, 00pa3zysach Ha HAYAILHONH CTAHH
ITHX NMPOUECCOB, CIOCOOHB! OPUCHTHPOBATLCH B MarHHTHOM 1107€e 3eMiiu
H COXPaHATb ITY OPHEHTAUKIO KAK «BMOPOKECHHYIO» HHOOPMALKHIO O
MAarHHTHBIX MEPH/HAHAX CBOCTO BPEMEHH.

[To OBLICTPO HAKAIIMBAWILHMCS OCAAKAM YCTAHOBJICHO, HTO H3Me-
HEHHE 3HAKA MATHWUTHOrO NOJIA 3€MIH TPOHCXOAUT C MEPHOIOM B He-
CKONBKO TeicAY sieT. [Ipamoe n obpaTroe Yepe/osaHue HaMarHHYEHHO-
CTH MOPOA B PAavIHYHBIX Pa3zpe3ax MHPA MO3BOJMAO BBUIEAHTH 1O HHM
MArHMTHBIC CTPATOHBI OT J0HOB 10 TaK Ha3bIBAEMbIX MBEHT (COOBITHIt)
(cm. puc. 5.4.1). Oann #3 MaKeTOB MarHHTOCTPATHTPAHUECKOI WIKabl
danepo3os ObL1 NPE/UIOKEH COBETCKHMH reosioraMu Ha 27-M MexayHa-
POAHOM reonornyeckoM konrpecce 8 Mockse [1984 1.].

Anedcmoner— ]
Maouen

Men

aﬂll.lh ner

Puc. 5.4.1. Xpouonornyeckas reoMariiTHas WKaa.
B Kpy®Kax M0ka3aHbl HOMEPa MATHHTHBIX AHOMATHIA,
Yephbic AMHHK — NEPHOABI NPAMON NONSPHOCTH MEOMArHHTHOTO NONA



ITOT MAKET COACPKHT FHIEP30HbI CO CHCAYIOWHMH BPEMEHHbBIMH
rpannuamn: 610, 535, 485, 430, 360, 295, 240, 215, 175, 110, 70 u 38
MaH. net. CpeaHss xe NpoaCDKHTENbHOCTD NaCOMArHUTHLIX CTPaTo-
HOB B HacTosliee BpeMs OLEHHBAECTCH CJEAYIOIUMMH [H(PaMH, roIbl:
snuz0dsr nonsiprocty — 10°-10°; anoxu — 10°-10% nepuodsr — 10°-107;
apet ~ 10°-108.

B nocTpoeHHH MArHMTHOH rEOXPOHOIIONHYECKOH WKAINL!I A0 CHX
Mop MHOIO HEACHOCTEH. B HHX elle npecTONT pasbupaTbes.

5.5. llpournoe, nacronuee u Gynyuee

B npeapiayumx pasaenax Mbi MPUILIK K 04€Hb BAXHLIM BHIBOJIAM:

l. B reonoruu BCAKHE AATHPOBKU HEOTACIHMBL OT COOBITHIA.

2. EBKIHMIOBO IIPOCTPAHCTBO, KOTOPOE MCIOAL3YET TeoiorHs, M
1IKAJTa FEOIOTHYECKOr0 BPEMEHH HE ABARIOTCH a0COMOTHBIMH.

3. Henwss n3mepnts X0 wacos 63 H3MEPERHUA NPOCTPAHCTBA.

OTH BBIBOJBI HC ABIAIOTCA TPHBHAIbHBIMH, NOCKOJIBKY MHOIHe
reojiorH emle 06pamalTCs € MNOHATHEM BPEMEHH KaK C 4HCTOM
abcTpakumei, KaK IPOAYKTOM TOJIBKO Hawero pasyma. Mmoctpauner
TAKOTO KJIACCHYECKOI0 MHPOBO33PEHHS MOXKET CIYXHTh NpEKpacHas
pabora B. Erosna (cM. cnucok pon. awtep.). AHAIM3IMPYs MUPOBOH
OIBIT CTPATHrpaduIECKHX HCCIIEOBAHHIT, OH MBITACTCH pa3odparbes B
NPHYHHAX CYIIECTBYIOIIEH CErogHs MHOXKECTBEHHOCTH crpaturpaduu:
XPOHO-, 61&0', Aumao-, eoUCMOPUYHEeCKUX W MEKMOHUYeCKUxX, mano-,
PUMMO-, KAUMAIMO-, IECMAMO-, YUKN0- U dpy2ux, yKasbiBas, 4to oliuee
quciao TepMHHOB Ha 1985 r. pocturano 130. ITo-Bugumomy, nonumas,
4TO MoAoOHaA cHTyauus sBasercs OObINHBIM NMPOAYKTOM 0OBIYHOIO
npouecca auddepeHippanmn Haykn u YTo CrparTHrpadHs Kaxk Hayka ¢
OoraToi ucTopuel M TpaHUMAMH ITOH y4acTH He nibexana, oH penaer
NOMNLITKY PEBH30BATH MPOHCXOASUINHH NPOLECC, MHHTYHTHBHO BBIXOAS Ha
3ajaqyy MHTErpauMH AOCTHTHYTBIX pesynbTatoB. B 2TOM cMmbicie
yKazarHas padora ABMASETCA MHOHEPCKOM MO NMOCTAHOBRKE BOMPOCA W ee
HOJIE3HO H3YYHTh CAMBIM BHUMATEIbHbIM 00pazoMm.

OnHako Mbl BbUIEIHIAH 3TY paboTy M3 MHOIHX APYIHX Ha 3Ty TeMy
€lle ¥ NOTOMY, YTO, HECMOTPA Ha BbICOKWI YPOBEHb BAAJEHHA MaTePHa-
JIOM, 4BTOP HE MOKa3an HaM NyTh HHTEIPAUMH, T.€. BBIXOJ H3 TOrO KpH-
3HCHOrO MOJMIOKEHHS, B KOTOPOE, 110 €ro C/IoBaM, cTpaTHrpadus nonaia.
JIeHCTBHTENLHO, C KAKOTO-TO MOMEHTA MPOLECC eCTECTBEHHOH AHd(e-
pPeHIMaUMK 3Hasdus BejeT K HHbopManonnoi cmepri. Hayka tepser
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uensb, 3Hauue sesanbupyeT. [lo-BuauMomy, 3seck pabortaer 3akon yee-
AUNEHUA UHPOPMAYUOHHOU IHMPONUU. IMO SENEHUe Pa3eusaemca ca-
Monpouzeonbio. uTerpaums xe tpebyer YCHIKH, HO YCHIMSA 3TH TO/Ib-
KO TOrJa AadyT pe3yasTaT, korna OyayT M3MEeHeHbl OCHOBaHWA HAYKH.
B.J1. Erosn onupaercs Ha uQew ynpouweHhozo 2e0102udecko20_mame-
PUATUIMA.

® 2C0N02 UOUM 2OPHBIE ROPOOBI, UX COCMAB, CMPYKMYpY, mekcmy-
Py, udum caou, okameneswwue gayny u ¢aopy, e3ne obpasey u pac-
cMompes €20 nod MUKPOCKOROM, OH ONAMb JHCe YBUOUM, CKANCEM, Nbib-
Yy, CROPbI, MUKPOOP2AHUIMBL U M. 0.

Bee 310 Erosin HasbiBaer ()aktaMu M CHYHTAET, YTO CTpaTHrpadus
CMpoOUMCa MOALKO Ha Makozo poda (hakmax, ¥mo, 8 KOHEYHOM cueme,
amo nayxa thakxmonocuveckas. Bce ke OCTanbHOE —~ XPOHO-, 2Tano-,
PHUTMO-, KJIHMATO-, JBCTATO-, LMKIOCTpAaTHrpaduio M TJI. OH pac-
CMATPHBACT KaK PasMHyHbie (OPMBI HHTEPIPETALUHH (PAKTOB, T.€. Kak
HEKHE JIOrMYECKHE M3MBILICHHSA, B YEM-TO H 3a4eM-TO YCTPaHBAIOL(KE
reosioroB, NbITAIMXCA MOHATE TO, MTO OHM BHJAAT. 31€Chb, NOKAMYH,
YMECTHO BCOMBHUTL 3amevanne M. bopna, 4to skcnepustenm (a 6 zeo-
no2uu — nabraooenue) soobue HU4e20 He 3Havum, NOKa OH He unmep-
npemupoean meopuen. Tem ne menee BJL. Erosn cuuraer, uyto dakro-
NIOrHYecKas CTpaTHrpadus, ¢ KOTOPOH BCe HAYHHANOCK, ITO H €CTH CTpa-
THIpapys HCTHHHAsA, @ XPOHO-, dTanoCTpaTHrpadyus U T.11. — 3TO TOJBKO
ksasucTparurpaduu (kak Oyaro Oul crpaTvrpadum). Henbss He corna-
CHThCA C TEM, YTO BCE ITH TEPMHHBI (ITANO-, PHTMO-CTPATHIPAPHA H
Jp.) B KOHECYHOM CHETE ABNAOTCA TEPMHHAMH BPEMEHHBIMH H B COAEp-
KATENBHOM CMBICIIE OHH TaBTONOrHYHBL. [IpOCTO 3TH mepmunsl 0603Ha-
waiom pasubie munb wacos. Ho rnapHoe 3/1ech 3aKJIIO4aETCs B TOM, Y4TO
Erosn cuutaer BpemMsi KpUTepHEM VIR CTPAaTUrpaduUu «HEOCA3AEMBIMY.
Bot B uem cytsh. U ecinu ¢ Helt cornacuThes, TO cneayer 6€30roBopotHo
NPH3HATh BCE JOBOAbI ABTOPA, T. €. OTOPOCHTH BCE CYIIECTBYHOIHHE KBa-
UCTPATUIPADHM 1 HE TPATHTh BpEMs Ha cosaabue HoBRIX. Ho 310 He-
OCYLUECTBUMO, «I0J0C pasyma» OyaeT KpHKOM B NYCThIHE.

Jleno B TOM, 41O BCE TaK Ha3bIBAEMBIC KBasUCTpaTHIpadHH, ABHB-
uIMecs NPOAYKTOM NHpdepeHUHaMU HCTHHHON (PAKTOIOMHYECKOi CTpa-
THrpauu, Bce ke CyWECTBYIOT. A CYLIECTBYIOT OHH MOTOMY, YTO BO3-
HUKJIH Ha 300pOBbIX UHMYULUAX O CEA3U NPOCMPAHCMEa, 8 KOMOpoe &10-
JHCEHBL 2e0N102UHECKUE Mena-(axkmui, ¢ NOHAMUEM 6PEMENU, NO3EOAAN0-
WUM OMAUUNTL 64epa om Ce200MA U ce200Hs om 3aempa. B cospemen-
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HOW HAYKE 3TH HHTYMUHMM HAaXOAAT NOATBEPKACHHE B (PHIHYECKHX CBOM-
CTBaX BPEMEHH H €ro MAaTEPHANBLHOCTH, MPOABNIAIOIUEACH Y€pe3 npouec-
Cbl, KQXK/IbIH U3 KOTOPBIX MPEACTaBNSCT COOOMH €CTECTBEHHBIE HAChL C COO-
crBeHHbIM xoaoM (H.A. Kossipes, C.B. Meiien, C.M. bazapos, A.H. I1as-
A0B 1 Ap.). Takum o6pa3zoM, peanbHas GakToIOrHYecKas npasaa COCTOUT
B TOM, YTO reOJIONHYECKUE Tejla BAOKEHbI B €BKIMAOBO NPOCTPAHCTBO,
Teja € BOZHHUKIM B pe3yjbTaTe Pa3HOro poja MpOLECCOB, KOTOpble H
OTCYHTBIBAIH BpeMs UX 00pa30BaHHA, BpemMsA Tenepb Kak Obl «BMOPOXEH-
HOE» B NMOPOJbI B BUAE HX 3Heprocoaepikanus [A.H. [lasnos, 1983 r.)

Ou4eRMAHO, YTO NPH TAKOH NPOCTPAHCTBEHHO-BPEMEHHOMH aKCHOMA-
THKE KapJHHaIbHLIM 06pa3oM MEHseTCs MOoaXoj K npobnemam cTpaTH-
rpadun. Bee uikanbl M BCe OCHOBaHHBIE HA HHX CTPaTHrpaMu cTaHo-
BATCA PAaBHONPABHBIMH NO CymecTBY. MOXHO NPOBO3IIACHTDL, YTO Kem
NPUBUNECUPOBAHHBIX 1WKAN, €CTh TOJBKO LIKAB! Oonee MM MeHee YLIOG-
HBIC /UIA pELIEHHA [TOCTABJICHHbIX KOHKPETHBIX 3a1a4.

HrTerpauns xe crpatHrpaQHUeckux 3HaHH# Ao/mkHa 0azHpoBatThbes
HA YMCHBIUCHUM YKCNA NPH3HAKOB, UCHONL3YEMBIX JUIS BLIACNCHHS W
Pacio3HaBaHUA CTPATOHOB. B NMpHHUMNE MOXKHO BBIHTH JIAXKE HA OHH, HO
NPHBHIETHPOBAHHBIN [TAPAMETp — 3Hepeocodepiicanue nopood, KOTOpbIi K
TOMY K€ HBJIACTCA YHHBEPCANbHLIM JUIA JIIOOBIX IIPOLECCOB H NOTOMY
MOKET ObITh HCIOMB30BAH B KAYECTBE FE0NOTHYECKOT0 XPOHOMETPa.

Hawu epemennbie npedcmasneHus cK1aobleaomMca U3 NOHAMUU
npowno2o, Hacmosiuezo u 6yoywezo. U ot Toro, kakum o6pasom Mbl 3TH
NOHATHA OPOPMIKEM ¥ CBH3LIBACM, 3aBUCHT HaUI NOAXOJ K PEIICHKIO W
TEOPETHYECKHX M, B KOHEYHOM CYeTe, MPUKIAAHbIX 3a/a4.

K coxanenuio, reosorus Bce cuie MCINOBELYeT HekHe ObiTOBbIE
NPEACTaBIEHHs NPOLLIOTo, HAacTosero 1 Oy ayuero, THna Byepa, cero-
A3, 3aBTpa. Ho 4ToObI HICHHO Pa3BUBATLCA, HAZIO NEPEXOJMTH HA APY-
rOi YPOBEHB MOHHMAHHA ITHX TEPMHHOB.

ITpouunoe, HacTosuiee U Gyayuiee ~ 3TH KaTErOPHH 3HAKOMbI HAM C
Aeversa. OHM aCCOUMMPYIOTCH ¢ TAKUMM NOHATHAMM KaK Buepa, Cero-
AHS, 3aBTPa, C HAIUUMM NPEJICTABIEHHAMH O MPOTHKEHHOCTH COOBITHIHA,
00 ¥X pa3sfeNCHHH 110 NPHHLUHILY PAHbILE-NO3NCE, O TOM, YTO KH3Hb Ha-
YHHAETCA C POXKACHHA, HMEET JUTHTEIBLHOCTD H 3aKaHYHBACTCH CMEPTHI.
Mpb1 nonb3yeMca pazIHYHBIMH YacaMH, PA3THYHBIMK KAJICHAAPAMH U
Pa3JIMYHBIMK  XPOHOJIOFHYECKMMH IUKATAMK [UIA OTCYETa BPEMEHH M
OUEHKH MOCAENOBATENBHOCTH H JIHTENILHOCTH COOLITHI: OT mepHoja
koneGanuit AEKTPOMArHWTHBIX BOSH 40 BO3pacTa 3emnu u Beenennoi.
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B ocHoBe Bcex 3THX M3MEPEHHIt JICKHT NOHATHE BpeMedH. Yro Ta-
koe Bpema? OAHO M3 M3BECTHBIX MHE Ofpe/ieIeHHI 3BYYHT nmpuUbIn3u-
TEJIHO TaK:

Bpems — amo mo, 4mo MeHAEmCA, K020a yice He MEHAEMC Hu4e2o.

HetpyaHo MoHATb, 4TO NO ITOMY ONPEACICHHUIO BPEMS H NPOLIECCHI
pasgenaenbl. OHu Kak Obl camu no cebe. Bpems paccmarpHBaeTcs Kak
JITHTENILHOCTh, KaKHM-TO 0Dpa3’oM BMellalollas Npolecchl, KOTOpbIe Ha
3TOW JUIHTEALHOCTH COXPAHSIOT CBOH METKH.

Takoe noHHMaHue BPEMEHH COOTBETCTBYET 0a30BbIM NpejcTane-
HHAM Knaccnyeckor ¢usnkn M. HeioTona, onupaiomeiics nHa reomer-
prio EBknnpaa, T.e. Ha npeicTarneHus 06 HHEpLUHANbLHBIX CHCTEMaX (CM.
Kypc $pu3ukn). B COOTBETCTBHH ¢ HHMM MPOCTPAHCTBO ABAKETCH OJHO-
POAHBIM K H3OTPONHLIM, @ BPEMA — OJIHOPOAHLIM. TIpHyeM, H TO 1 Apy-
roe — abcoMOTHYI, T.€. HE3ABUCHMBI HE TOJILKO APYI' OT ApYyra, HO ¥ OT
uero 6u1 TO HH ObuTO.

Csa3b BpeMeHH ¢ npocTpancTsom Obuta Hay4sto oQopmiena muwh 8
navasie XX Beka. TeopHs OTHOCHTEIBHOCTH, MCTONb3ys YeTHIPEXMEp-
HbiK Mup [Nepmana MHHKOBCKOrO, crala paccMaTpHBaTh NPOCTPAHCTBO
1 BpeMms B opme CBA3ZHOro MHOroobpasns, cobuiTHE B KOTOPOM Onpejie-
ASETCA KaK TOUKa.

I". MMHKOBCKHH nepBbiii NOHSA, YTO YYBCTBCHHO BOCNPHHIMAaEMOC
npocrpaicTBo EBkimnja MoXeT paccMaTpHBATLCR KakK ¢hopma nposéne-
HUA 2EOMEMPUYECKUX CBOUCME PEATbHO0 MUPOEO2O NPOCMPAHCMEA.

3aMeTHM, 4TO B uYeTHIPEXMEPHOM MHpe MHHKOBCKOrO mozym Ha-
bnodamecs MonbKO CoObBIMUA YXHCe COBEPUUBIIUECA, T.€. TOIBLKO npo-
uvoe. Undopmauus xe o Oyoyiyesm oTcyTcTByeT, wbo Heuero Buaers
Tam, rae ewé HHYEero He NPOM3NULIO, rAe TOUKH-COOLITHN ewe ue chop-
MKPOBAIACS,

3akpbITOCTh Oyayltero Ans HabnoaaTeNs BhINIAANT RNOJHE ecre-
CTBEHHOH. DTy €CTECTBEHHOCTh MPEKPACHO chopmyauposan JLH. 'vmu-
nes [1990 r.):

. HACMOAWee MOALKO MOMEHM, MCHOBEHHO CMAHOBAUJUUCH NPO-
wnbiM. Byoyweeo nem, ubo ne cosepuienst nOCMynKu, onpedesiowue
me UAU UHbIE NOCACOCMBUR, U HEUIBECMHO — OYOYM MU OHU COBEPUIEHBL.
I padywgee moxcno paccuumames MmoabKo CmMamuCmuyecK, ¢ 0OnYCKOM,
AUWAHOUUM DACHEMBL NPAKMUYECKOU YeHHocmu. 4 npowvioe cywyecmay-
em, u 6ce, YMoO Cyufecmeyem — NPpouwLioe, mak Kak moboe cosepuuenue
mym dce Cmaroeumcsa npouuibiM. Bom novemy nayka ucmopus uzyvaem
COUHCMBEHHYIO PEaNbHOCMb, CYU{ECMBYIOUWYIO 6HE HAC U NOMUMO HAC.
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[Tonyuaercs, 4TO NPouLioe ~ 310 BPEMS, CBA3AHHOE ¢ NPOCTPAKCT-
BOM. MOXHO NpPEanoIOkHuTb, YTO OHO MMECT 2padueHmuyio pasmep-
HOCMB, (HUKCUPYA MO, YIMO MONCHO HA36AMb BPEMEHHOU HANPANCEHHO-
emero. O003HauMM e uepes E,. [1o cywmecTBy, Takas HanpadXceHHocmy u
ecmb yugpepbaam (c/m):

E, =gradt (5.5.1)

B cooTBercTBMM C OCHOBHBIMH NOHATHAMH TEOPHM NOA (CM. TEMY
4, pasa. 4.1) HanpAXEHHOCTb — 3TO CHIIA BO3ACHCTBYIOLLAS HA HCTOYHHK.
Ona HanpasJjiena 1o 3TOH CHJIE H ABNACTCA BENMHYHHOH BeKTOpHOMH. Ha-
NOMHHM, 4TO €CJIM 3Ta CHNa JACHCTBYET 110 PajiHyCy OT HCTOYHHKA, Ha-
NPSHKEHHOCTH CYHTACTCS MONOKHTENLHOH, €CIIH N0 paanycy K HCTOYHH-
Ky — OTPHUATENIbHOH.

B namem ciyvae «ocmanosuswieecs» BpeMs 1 BhNONHACT Pynk-
LHKO NOTEHUHANA 110114,

Benuuuua grad 1 mokaspiBaeT Ty «cuay», ¢ KOTOpPOK

NpoCMmpancmeo No2aowaio epPpems.

Ona panpasnieHa 1no pajinycy K HCTOYHHKY BPEMEHH H NOTOMY fiB-
AAETCHA BCJIHYMHON OTpHLATEABHOH (CM. puc. 5.5.1).
Cnenys 6a30BbIM NPEACTABACHHAM TEOPHH MOH, Mbl MOXKEM 3allH-
CaTb:
t=-Dgrad¢ (5:5.2)

B sroit dynnamentansioit popmyne T — spems 6e3 npocTpancrea
(«noTOK» BpeMeHH w3z bydyusezo, ¢); D — npocrpancTso 6¢3 BpeMeHn —
nacmoswee (M), grad t — npouwroe (c/m).

Taxum 06pa3oM, MBI TIPHILUTH K COBEPLICHHO HEOOBIYHOH CXeme:

. Bpems 6e3 npocmparcmea HeoCs3aeMO, OHO HAaXOAMTCH BHE
cdepbl HyBCTBEHHOTO BOCHPHATHA W TPHHAANEXKHT Oyoywjemy. 310 1
ecTh HeKoe Anenue. Jlnenue BHE HAC, B 3aTPe/IelIbHOM.

2. Ilpocmpancmeo 0CA3a€MO, Mbl YYBCTBEHHO BOCIPHHHMAEM €ro
B paMKax reoMeTpud EBKIHAA, MbI €70 YaCTb.

3. Bpemsa cmanosumcs 0CA3aeMbiM Moabko 6 npocmparicmee. lpo-
CTPAHCTBO CBA3BIBACT BpeMA M OCTaHaBauBaeT ero xoia. Ot 3Ttoro
B3aMMONEHCTBUA OCTAIOTCS PasIHUHbie COOBITHA-METKH (Cneanl cobbl-
THiT), KOTOPBEIE (YOPMHPYIOT PAIIHYHBIC COOBITHHHBIC WKIbI, HHAYC —
uudepbnarni.
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B Takoil NMOCTAHOBKE CTAHOBMTCH TMOHATHOH AMCHOGCHHOCMb Ha-
cmoswezo, ckpuimocme Oydyu(e2o u peanrbHocme npowno2o. 3aMeThM,
4TO B HaLleit CXeme

cmpena épesmenu Hanpasaena u3z Oyoyue20 6 npouioe.

floxoxe, YTO APEBHHE IPEKH el BOCHPUHUMATH HMEHHO TaKyio
KapTHHY TIPOLWIOrO, HACTOAUEIO H Oyayulero. Bo BcAikom ciyyac B HX
mudax moryunii W kosapubii Kpon, npeactasiss Bcenorjiow@ioumee
Bpema (xponoc — spema; Kpon — anra 3emu; y pHMIAH bor spemeni —
CaTypH), noKipan cBOHX aeTeil. A Beab A€TH K ecTb Oyayuee.

t E
-.s .., -baﬂ.n
l_:_—L s L : 1J—T‘T Iz
}; By mmm T Bt venam 13
777,
Z‘r .. : 1
Mo > X

Pue. 5.5.1. CxcMa BiauMoOTHOWCHHR npownoro u Gyayuiero.

Z - ray6una cnoes, M f ; ; 3— AaTHPOBKA NOJOWBLI KAXK0T0 CIOK.
Mo H. Ctenony 1 | <12<1 3, €CIAM AATA OTCHHTLIBAIOTCA Cliu3y BBEPX,
T.e. 0 NOpAAKY Hannactosanms. E . = — grad 1.

Hanpumep, E > =(1,-15)/AZ; > ; T~ «TIOTOK» BpeMEHH 13 Oyayuiero.

[To3ke 2ra HECKONbKO 3aflyTaHHas HIEA MOTEpANack, MOCKOJBKY
Hyayliee BOCHPHHHMANOCH KaK Yeab, K KOMopou dsuxcemcs 6cé. Bpemn
CTaM0 OCO3HABATHCA KAK CTpea, HanpasJieHHas u3 Npowsoro.

S nymalo, 4to 910 3abnyxaenne Tenephb nopa HCNpaBuTh.

H3 npowno20 nanpagnen 6eKmop 6peMeHHou
HANPANCEHHOCMU NPOCMPAHCMEQ,

KOTOPLIH MOKA3LIBACT Er0 «anfeTHT» K MOKHPAHUIO BDEMCHH, K NpeBpa-
LIEHHIO NOTEHLMAIBHBIX BO3MOXKHOCTER Oyayuiero B peanbHOCTH npo-
LTOTO, «anneTH™, 6e3 KOTOPOro HEBO3MOXKHBI IIPOLIECCH # COOBITHS.

Buipaxenue (5.5.2) — 7310 AudpepeHUHANTBHOE YPABHEHHE B 4aCT-
HbIX ITPOU3BOAHBIX, B KOTOPOM
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grad 1 = dt/dx + o/ dy + oi/oz.

DopMabHO OHO HMEET CMBICH TOJNBKO IS MATEMATHHECKOH TOYKH
(MaTemaTHyecKas TOYKa — aBCTPAKTHOC MONATHE; TO, YTO HEACAHMO H
HE MMEET JIMHEHHBIX pa3MepoB). UIMEHHO 3TO 0OCTOATENLCTBO H ONpe-
ACNACT MeopemuieckKyo MZHOBCHHOCMb  HACMOALYec0, €20 HVIb-
npomaxcennocms, 20 omcymemeue coe b6 mo nu 610, OaHako peue-
HHA ITOrO ypaBHEHHSA, HA3bIBAEMBIE HHTETPANILHLIMH CNEACTBHAMK, BCE-
TA2a CBA3aHbl C PCAibHO BOCTIpHHMMAEMbIM NPOCTPAHCTBOM. OMPE3IKOM,
nao0yadeio, 06vemMonm. OHU-NMO U HACHIYAIOMCA BPEMeHeM 6 sude cobbi-
muu, Konopble ux MamepualbHo 0nA0doMEOPHION.

[ToaTomy, ecau 3a0biTh O MaTeMaTH4eckoil Touke, To Hacrosulee D,
NOMHMO JIHHEHHOH pa3MEpHOCTH, MPHOOPETACT KOHKPETHBIE OYePTaHHA.
Meznosenue nepecmaem Goime nynem: mouka pazmazbléaemca, cmaHo-
gumca oéaacmero. 3mo yiuce K6anmossliu Mup.

Jns storo mMupa M.IInaHk BBIYHCAMI 3HAYEHHA MHHHMAIBHOH
b (Al) 1 MHHMMAJIBHOTO BpeMeHH (Af), KaK BEIHYHH, HE MOUIAI0-
HIHXCA ACJICHHIO!

Al=1,6-107" m, Ar=5310"*c.

OueBHAHO, YTO B TaKOH NOCTaHOBKe BeauunHy Al caeayer pac-
CMATPHBATh KAK MUHUMANGHYIO NOPYMIO NpOCMpancmea, KOTopas cno-
cobua nozromums MuHUMabHYIO nopyuio 6yoyuezo (Ar).

Toeda oas npocmoti 0OHOMEPHOU 3a0a4u KEARMOBO20 MUPA MO~
HO 6bINUCAUNS BPEMEHHON I'PRIHEHT B MMHMMAIbHOM HACTOALICM:
t/D = AYAI=5310"%/1,6 - 10 *=33-10 "c/m.

DTO rpajiHeHT B HEKOil NEPEXooHol 30K¢, KOTAA HACTOALLEE ITO HE
TOYKa, pazaensomas npouoe 1 6yayiuee, a yxe 061acts:

®  GPEMEHHOU NOMOK u3 OyOyujeco sowen 6 hacmosuee, Ho ewyé He
MPaHchopMuposancs 6 npownoe, ewé ne Mamepuanuzosaics 6 npo-
cmpancmee, a moabko «3HAKOMUMCA» C HUM, A0anmupyemca 6 HOGblX
VCNIOBUAX, KO20A 4ACLI «MUKAIOMP, HO HAYUHAIOM «OCOIHABAMbY, YMO
QonRNCHBI BYOYm OCmMaHOBUMBLA.

Kak yAMBHTEIBHO NPOCTO U OJIRHAKOBO YCTPOCH MHUP:

e Gydyujee — BPEMEHHAR CYOCTAHUMSA, OTPAKAKLLAN KUIHEHHYIO
MOTEHLIMIO MUPA,

® nacmoswee — ITO CBOCOOPAIHBIA POAMIBHBIH JI0OM, 7TO MECTO
ajanTalHK NOTCHUHANBHON BEYHOCTH, 3TO MECTO, rae
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®  YACHKl HaYuHawm cpoMKoO MuKamse, ‘iTOGbl [MOTOM OCTAHOBHTBCH
B NPOULIOM.

BpemenHol Xe rpasHeHT npownozo MOXHO AOCTATOYHO HAAEKHO
OLCHUTSH 10 reoNOrHyeckuM JannbiM, KoHeuHo, B uCTOpuM 3eman oH Be
ObUI [IOCTOAHHBIM M, HABEPHOE, MEHAJICA /IOCTATOMHO CHJILHO, OJAHAKO
OCpPeNHEHHOE ero 3HaYeHHe, CKaxeM, 3a nocneanue 600 man.ner (gpane-
poO301) NONYYHTH MOXKHO H OHO JACT MPEACTaBICHHE O MOPAAKE TOH
BE/THYHHBI,

ITo 1aHHBIM re0IONHH MOIIHOCTb OCAJ04HOIO YeXJ1a Ha KOHTHHCH-
Tax cocTasisier okoio 3 kM. B OCHOBHOM 3TO TONWA NOPOA, OTHOCS-
IHMXCH K ¢paneposzor. Torna BpeMEHHOH rpaaHedT no KoopauHare Z
(paauycy 3eMnu) COCTaBHT:

grad r=6-10%.3-107c /310 m=6-10 Z c/m.

HeTpy/IHO YBHAETDb, YTO BPEMEHHOH IPAJHEHT B racmosuem (ne-
PEXOAHOH 30HE) W TPANHEHT B npowrosm CYWECTBEHHO OTnnyaloTca. B
MPOULIOM OCTAHOBHBILEECA BpeMs Kak Obl YMAOTHEHO. ITO «yMAOTHe-
HAE» MOXHO OLEHNTH Yyepes Oespasmepublii koddduument Pf1):

T=D P(t)grad 1, (5.5.3)
P(t)=t/Dgrad t =3,3-10"°/6:10 ¥ =5,5-10" %,

DTO YHCIIO MOKA3BIBACT, BO CKOJIBKO PA3 HCU3Hb KOPOHE CMepMu.
OHO NO3BOJKET TIOHATh, YTO CMEPMb — MO OBEWJECMEACHHAR IHCUIHDb,
YTO CMEPMb, KAK U HCUGHD, MONCE QOANCHA uMmemb Ha4aro u koney. Ec-
M MPOCTPAHCTBO MOIMIOUIAET BPEMsi Yepe3 HACTOoALIee, TO OHO TJIe-TO H
4epe3 YEro-To J0IKHO OT HEro OCBOOOKAATHLCS.

B cBa3H ¢ Takoii runore3od odpaTHMCa K U3BECTHOH KOCMONIOFHYe-
ckoW Mmozenu A.DWHIMTEHHA, NOCTpoeHHOW uM B 1917 r. Hexoas u3
rOCIIOACTBOBABLIMX TOTAA NPEACTABACHHI O cTaunoHapHocTh Bceenen-
HOH, DHHIMTCHH MOCTaBMI €CTECTBEHHBIH BOMPOC O CYLIECTBOBAHHH B
HeHl HapAXy C CHIAMH mA2omeHuA YPABHOBEUIKBAIOLIHX CUl OMMAIKU-
eanun. [lpupofy THX OTTAIKMBAKOIMX CHI OH CBS3BIBAJI C TAK HA3bi-
BACMbIM 2PABUIMAYUOHHBIM 6AKYYMOM, KHAYE C POCTPAHCTBOM BeeleH-
HOMH, HE 33aHATHIM BELIECTBOM. (A C YeM €le HX MOXHO ObINO CBA3aTH?)

3aech xe A TOJNLKO NpHBEAY ABe HOPMYJbl, MO KOTOPHIM MOKHO
OLEHHTDb YCKOPEHHE TATOTEHHS (d; ) H YCKOPEHHE OTTAIKHBAHMS (dp)

a,=GM/R® (5.5.4)



ay=310"*R (5.5.5)

[lepBas nosyyeHa U3 M3BECTHOI 3AIIUCH 3aKOHA BCEMHPHOTO TATO-
tenns W. Helotona: G = 0,667-10 '° M’ / (¢? kr) — nocrosuuas Tsrore-
uus; M — macca; R - paccrosuue. Bropas sBnsercs NpoayKTOM Mo-
CTPOEHHH A. DiHIITEHHA.

Hawmu npocTpaHcTBEHHO-BPEMEHHBIE COOTHOWIECHHA DPOWIOr0 H
HAcTOSILUEro, B 4aCTHOCTH, BEIH4YHHA P(1), DLUTH NOAYyYeHbl HA «3EMHBIX
marepHanax», 1o Kpaiined mepe, B orHowenuu npoutoro (grad 7). Io-
3TOMY PE30HHO NPOBECTH CPABHEHHE CHJI TAFOTEHHS H OTTAIKWBAHMSA
KaK (DYHKUHH COOTBETCTBEHHO Mamepuaibo2o u RPOCMPancmecHHO0
B pamkax ConHeyHOHi CHCTEMBI.

Connue B obnactH 3eMAH CO3/1a€T TPABHTAUHOHHOE YCKOPEHME,
suiHcsieMoe no dopmyie (5.5.4), B koropoit M = 1,98-10" kr (macca
Conuua), a R = 1,5-10 "' m (cpenuee paccrosuue ot 3emau 10 Conuua).

a.=0,667 -107'°-1,98 -10%7 2,25 -10° = 0,59 - 10 ~* m/c%.

YcKopeHle, cO31aBaeMO¢ CHIIAMH OTTAIKHBAHHSA, FEHEPHPYEMBIMH
NPOCTPAHCTBOM B ITOMH e 00JIaCTH, COCTAaBHT:

ao=310"*.1510" =45 .10 w/c’
Torna
ay/a.=4,5-10"2/059.10 2=7,63-10"*

Or nauiero koddduunenta P() = 5,5:10 ~# sta Bennunua otauyaeT-
CH BCCTO HA O/IHH MOPSAA0K, YTO COCTABIACT HUYTOKHbIE J10TH NPOLCHTA.

Takum 0Opa3zoM, Halie MOHUMAHHE NPOWRO20 KAK NPOOYKMA 83au-
MOOCUCMEUA BPEMERU ¢ NPOCMPAHCMEOM (MAMEPUANUIAKUA BDCMEHU)
XOpOILIO COTJIACYETCA C MOHATHEM MACChi KaK HCTOYHHKA IPABUTALIHK
«nycToThl BeenenHoii» Kak rpaBHTalHOHHOTO BaKyyMa.

Boipaxenue «nycrora Beenentoii» s nocTaBun B KaBbIMKH 10TOMY,
4TO OHO 0003Ha4aeT Hamle HE3HAHHE IToH nycToTwl. [IpH 3TOM 31 HMelo B
BH/1y HE TOJIbKO 4yBCTBEHHOE HEIHAHHME, HO H HHCTPYMEHTAILHOE He-
3HAHKE TOTO, B 4EM HAXOMATCH 3BE3/1bl, FAIAKTHKH, MEK3BE3AHANA MbliTh,
ra3 M Jaxe JMEKTPOMAarHHTHOE W3IIyYCHHE, pacCMaTpHBaeMoe COBpe-
MEHHOI HAYKO# KaK BHI MaTEPHH,

M3BecTrO, yto pabotel A. ®puiaMana o HecTauHOHapHOCTH Bee-
JICHHOH npuBesiM A. DHHUITEHHA K OTKa3y OT CBOEH KOCMOJOFHYECKOii
NOCTOSHHOM oTTankusanua. OH cTan cyuTaTh €€ «caMoi rpyboit ownb-
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KOit cBOeH xu3Hn». OtkpbiTie D. Xad0aoM paciuupenns Beenernoit v
nocseaytomas paspaborka Teopu bosbioro s3peiBa kak 0yaTo 6ul BO-
00111€ MOCTABHIIM TOYKY 112 ITHX pa3paboTKax BEJIHKOTO yYeHOro.

Ho BepostHo Takue renuu, Kak DHHWITEHH, He owmbaloTes, naxe Ko-
raa JymaioT, uTo owubnuck. Bejab CTaUHOHAPHOCTL WIM HECTaLMOHAap-
HOCTb H A-4CH B ypaBHEHHAX DHHINTCHHA, OUEHHBRIOIIKH CHIIBI OTTRITKH-
BaHHUA I'PABMTALIKOHHOIO BaKyyMa, 310 pasHble Beuln. [To cymectsy, ycino-
BHC CTALHOHAPHOCTH, paccMaTpuBaeMble A. DHHIITEHHOM, 3TO BCETrO JIMILb
YCJIOBHE, NOMOTIIEE YBHAETb C60UCMEA «NYCMO20 npocmpancmeay. A pas-
Oeranne rajakTHk — 3T0 HaloKeHHbIH npouecc. Takum obpazom, ycinosue
CTAUMOHAPHOCTH BceeneHHOH MO3BONWAM DHHIUTEHAHY 3arisHyTh B MHp
3aNpeACIBHOIO, B MHP, COCTOSLUMI H3 uyecmeenHozo ruve2o. BeposTHo,
ITO HU4e20 U €CTb épemMA. TaM, rjle OHO B3aHMOACHCTBYET C NPOCTPAHCT-
BOM, MOABNACTCA yyecmeennan mamepusi (Macca W nosst), B KOTOPOH 4Yachl
OCTaHABJIHBAIOTCH (8PEMA CPACMACMCA C NPOCMPAHCMEOM,).

BYJAYUIEE —~ 3TO BPEMS BE3 [TPOCTPAHCTBA
(4yBCTBEHHOE HHMTO)

HACTORILEE - I[MPOCTPAHCTBO bE3 BPEMEHH
(uyBCTBEHHas NycToTa)

[MPOIUIOE - EJUHOE ITOCTPAHCTBO-BPEMA

(matepus)
TPOCTPAHCTBO ITOI'JIOUIAET BPEMA,
MATEPUAJIU3Y EI'O B ITPOUUIOE.

HE UCKJIIOYEHA JIEXPOHHU3ALIUA [TPOLLIOIO,
1.e. EFO PASPYIUEHUE C OBPA3OBAHHUEM
ABCOJIIOTHOI'O BPEMEHU U ABCOJIIOTHOT'O
[MPOCTPAHCTBA: CMEPTb ITPOILJIOTO
POXJIAET HOBOE BY IYUIEE.

Mbl KHBEM B NPOLLIOM, B TOM BPEMEHH, KOTOPOE MATEPHAIH30Ba-
N AN HAC HALIM NIPEJKH M HALIW COBPEMEHHHKW. MBI YHTaeM KHHIH,
KOTOPHIE YK€ HalHCaHbl, KUBEM B JIOMaxX, KOTOPHIE YK€ MOCTPOCHBI,
CO3M/IaeM 110 TEXHONOTHAM, KOTOPbIE KEM-TO YXKE pa3paboTaHbl, BEPHM B
W/IEH, KOTOPBIC BO3HHKIIH B YMaX NPCAICCTBEHHUKOB M T

ITO HALIIA CY/IbBA!
Camu mbl coz0aem npouwioe Ons HAUiUX nOMOMKOS.
1 3TO UX CYAbBA!
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S.6. IIpocTpancTrBeHHO-BpeMENHbIE NPHHNNIILI HATYPHBIX WC-
CJIe/IOBAHUI B reoJIoTHH

[Mopasnsiowee OONLIWKHCTRO FEONOIHYECKUX H reodu3nUuecKHxX 3a-
Na4, KaK TEOPETHUCCKMX, TaK M NPUKJIAAHbIX, PCLIACTCA HA r'e0oro-
HCTOPHYECKOIH OCHOBE, KOTOPasi B CBOIO Ouepelib CO3JACTCH Ha CTpaTH-
rpaHyYEcKHX M re0XpOHONIOrHYECKHX MPHHIMNAX. YTOObI 3TH NPHHUMIIBI
peanu3oBaTh, He0OX0aKuMO 6bII0 pa3paboTaTh PA3NMYHOIO Poja MPHEMBI
HaOJIIO/ICHHUA 3 ICOJIOrHYECKHMH 00BEKTAMH, HX JIOKYMEHTALHKIO, METO-
/bl AHATH3A 10JTYMAEMOro Matepuana  T.a. UHbIMH clnosBaMH, yTto0sl OT
MPHHUMNOB MEPEHTH K JICNY, HYXKHbI ONpe/icNeHHble MeToabl. B reonorun
OHM HarnpaBJieHbl Ha peLlieHHE, TI0 KpaiHe# Mepe, ABYX 3a/ay:

}. YcTaHOBNEHNE B KOHKPETHBIX pa3pe’ax NOCHeA0BaTEeNbHOCTH
reosoruueckux cobbITHi No NpaBmly paHblie/no3xke.

2. CoBMeuieHse 3TOH NOCAEJOBATCABHOCTU € TOH WAW WHOW ua-
CThIO CTaHAApTHOI cTpaTurpaduyeckoi wkansl B macwrabe, onpeje-
JNenHoM aetanbHocThio pador (B MCLL, PCIL, oKanbHBIX HIH MECTHBIX
cTpaturpapuyeckux mwkanax).

B nanbGonee obuieM Bujae 3TH METOABI MOXHO OOBEAHHUTH B TPH
Fpynnbl:  AQICOHMONO2UYECKUE, CMPYKMYypHO-nempozpauveckue u
cmpykmypHo-mekmoruveckue. X 4acTo Ha3plBalOT MPOCTO METONAMH,
HanpuMep, NajJeOHTOIOTHYECKHH METO/.

ITaneonmonocuveckuu memood. B nacrosiuee BpeMs spaserca Haubo-
nee paspaboranHbM. OH CBS3aH C NMOMCKAMH NPEACTABHTENEH TaK Hadbl-
BaeMOIt pyKoBosilei ayHb! WM (IOPbI M NOCHEAYIOUHM ONpPEaeIeHHEM
MX KIacCHPUKALMOHHOIO HalBanus. Ves nancoHTONOrMyecKolt crparu-
(prKaUMK CBABLIBACTCA C IBOMIOUHOHHONH TEOPHEH M NMPHU3HAHHEM, YTO OT-
NOXKCHUR C 0OUHAKOBBIM HADOPOM NARCOAYHbL U NARCOPAOPSH 3AHAMAKOT
OIMHAKOBOE MOJIOKEHHE B CTPATHIPAGHHYECKOH M reOXPOHOIOTHYECKOH
wkasax. 1o cywecTBy, KHBbIE OPraHH3Mbl HCIIONB3YIOTCA KAaK 4achi, LK-
(hepbnaToM B KOTOPBIX SBAETCA HX HE3AMKHYTas BOJIIOLIHS.

[Tpy naneoHTONOrHYECKHX JAaTHPOBKaxX B KayecTse Mepbl 0Oes-
Pa3sMEPHOro BPEMEHH MCTIONB3YIOT QAKT MPHCYTCTBHA B TEX MIIH HHBIX
ClIOSX M3BECTHBIX 6ud06 (ayHbl H QNOPHI, KOTOPLIE NMO3BONAIOT BBIXO-
JIMTh Ha JIOBOJILHO JeTanbHyI0 crpatHdukaumio toaw. bonee obumme
OnpejiesieHAsA ¢ TOYHOCTBIO JI0 poodd, cemeucmea, ompaoa, Kaacca u mu-
na penaiotT crpaThrpapuueckne paspaborkn Gonee rpyobiMu.

B ¢aneposzoe nabmopaerca ObicTppiii pocT pasHoobpaszus (opm
KUIHH U KOTUYECTBA KUBOT0. XapaKTepHo, 4To NpocThie GopMe! Ku3uu
NOABHIIHCH €WE B KpUnMo30¢ H NOYTH HE MpeTepnent WIMeHeHHH. Ak-
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THBHO Pa3BUBAIKCH /MG ©0J1€€ CAOKHBIC OpraHu3Mbl. I aBHbiM dak-
TOM IBOJIIOLIMH ABJIACTCA HE CTOJBKO HMCHE3HOBCHHC KAKHX-TO (t)OpM,
CKOJIBKO MNosBneHne HOBbIX. HMEHHO 3TO OBCTOATENBCTBO B MAICOHTO-
JIOTMYECKHX METOAAX W ABJIACTCA ONPEACIRIOLNM.

B kauectse buorocuveckux ¥aco8 NaneoOHTONOrHYCCKHH METOA He-
NOJIL3YeT pyKoBOAAIIY0 (ayHy W ¢uopy, noa KOTOPOH MOHKMAKOT Op-
FaHH3Mbl, HMEIOWHE UWIHPOKOE reorpadHIECKOe PacnpPOCTPAHEHHE, T. €.
XOpouiee pa3sBUTHE 10 KoOpaKrHaTam X, Y, M OrpaHM4YeHHOE pacnpo-
crpanenne no xoopaunate Z. Kpome 1oro, HaexHoCTh NajleoHTON0TH-
YECKHX JIATHPOBOK BO MHOIOM OIPEAECNAETCH KOMIIEKCHOCTLIO PYKOBO-
AAINHX HAXOAOK, KOTOpas NO3BOJAET HPH CTPATHIpPaHYECKHX MHTEp-
MpeTauHUiX HCIONL30BaTh MPHHIMIT ACCOUHATHBHOCTH:

caou 1 2 3 -
payna &b.:b it o d &

M3 510ro npuHuMna cresyert, YTo CIOM, coaepxalne XxoTs Ol oMY
obutyio Gopmy dayHpl wik Guopel, JkBuBaneHTHL. B Hawem npumepe
1 =2, TaKk kak ciaom coaepxkar obutyio dayny b; 2 = 3, Tak Kak coaepxar
obmyto payny cu 1. 1. Burorecnou 1 =2=3 =4,

[IpuBenem Hekoropbie 00lIHE NpaBu.Ia IOMCKOB M cOOpa opranuye-
CKHX OCTATKOB.

1. an NMOHCKAX CNCAYET HCXOAHTE H3 BO3MOKHbBIX yCJ’IOBHﬁ Madc-
COBOH rubesny OpraHM3MOB M 3aXOPOHEHHMA MX OCTAaTKOB, @ TAKXKe BO3-
MOXHOCTEH COXPaHEHUN TakuX ckoruieHHil. Hanpumep, puibbl B 6016~
IIOM KOJIMMECTBE TMOHYT B COJIEHBIX JIaryHax, eclid WX TyAa 3aHOCHT
TEYECHHE, B NEPECHIXAIOIHNX peKax H 03epax; MacCOBbIH 3axBaT H rHbennb
MPEACTABUTENECH KHBOTHOIO U PACTHTENILHOIO MHPa NMPOHCXOJHT B IPA-
3€BRIX NOTOKAX, MOl CKOMACHHAMH BYyJIKaHK4eckoro nermia. Paiznoob-
pasia dayHa B KOpannoBbIX NOCTpoiiKax, 6eaHbl OPraHUYEeCKHMH OCTaT-
KaMH NepeMellaBiMecs NecKu mycThitu, JoH. O6nomku dayust MoryT
HAKaIUIHBATBCH HA TUIsHKAX, B NPUOpexHOil nonoce mopei. B kOHTHHEH-
TANbLHBIX OTJIOXKEHHAX OPraHHYECKHX OCTATKOB, KaK MPaBHIO, MEHbLUE,
YEM B MOPCKHMX, H OHM pacnpe/ieficHbl KpanHe HEpaBHOMEPHO. XHTHHO-
BbIE€ M POroBble YAaCTH JXKMBOTHBIX Pa3pyllIalOTCs MOPa3go Jerye, 4em
KapOOHATHLIE WIIK CHNHKATHLIC W T.I.

2. HanbGonee crpaturpaHyeckH LEHHLIMH ABJIAIOTCH HAXOAKH B
KOPEHHBIX ODHaXEHHMAX, 3 KOTOPBLIX NMpeAcTaBMTENM dayHsl H (opsl
BHIKOJIAYHBAKOTCS MOJOTKOM K 3yOUIIOM, HO Tak, 4yTOObl cama popma He
6buta nospexaena. Pazinynbie c6opbl U3 0AHOIO C105 0ObIuKO 0BO3HA-
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4aloT OAHOI OykBOH, a 0oOpaseu — Homepom. Takum obpasom, payna u3
OMHOTO CJIOSi MAapKHPYETCA OHOH TUTEpOH, Hanpumep, A-1, A-2, A-3 -
Opaxnononsi, A-4, A-5 — KOpauibl M T. I1.

3. O6pasubt dayHsi H QOpbI AN COXPAHHOCTH 3aBOPAYUBAIOT B
Oymary, ortaensHo kaxabli obpasen. OOpa3subl ¢ OaHOH JIUTEPOI
3aTeM Jy4lle NoMewars B OJHH 00umii Mewouex.

4. PazyMmeeTcsi, 4TO BCH JOKYMEHTALHA TIWATEILHO H AKKYPAaTHO
dukcHpyercs B JIHEBHMKE C YKa3aHWEM Ha PHCYHKE Mmecta B3ATHA 00-
pa3suUoB, C ONHCAHHEM BMELAIOUICH MMOPO/bLI H T.A.

5. [lpu n300MAMKH OKAMEHENIOCTEH NMPEANOYTEHHE CliejlyeT OTAaBaTh
HanbONee XOpoIIo COXPAHUBLIMMCH IK3IEMIIAPAM, a TakKe Hanbonee M-
dopMaTHBHBIM npejicTaBHTEIM M WX dMemenTam. Hanpumep, eciu ans
MEJIOBBIX OTJIOKEHMH, B KOTOpBIX Bbl pabotacrte, pykoBoisuweh QayHow
ABJSIOTCA MOPCKHKE €3KH, TO HMCHHO MM H ClIe/IyeT YACIATh OCHOBHOE BHH-
manue. B poibax Haubonee unoOpMaTHBHA roJ0Ba, Y MICKOMHTAIOWMX —
3yObl, MEHBIIE YEPEN H KOCTH KOHEYHOCTEH, MO3BOHKH BaXHEE BCErO WEH-
Hete, pedpa s ONno3HABAHHA NPAKTHYECKH OECTOne3Hsl, Ui PaCTCHHH
OTIIEHATKH JIMCTLEB CYIECTBEHHO BAXKHEE, YeM OTNECYATKH crediieii u CTBO-
noB. Ecan B KOpeHHbIX OOHOKEHHUAX BCTPEHArOTCH JIHIIL 00JIOMKH opra-
HH3MOB, TO NPEANIOYTCHHE HAJO O TAaBaTh TEM KYCKaM, KOTOPI:!& ABJIAKOTCA
A% AHHOrO opraHuima naubonee HHPOPMATHBHLIMU C ONPEALIHTENLHON
TOYKH 3PEHHS: HaNPHMED, Y JIBYCTBOPUYATHIX PAKOBHH — 3AMOYHAA YaCThb, Y
OptOXOHOTHX — OTBEPCTHE, Y NOJIOBOHOIHX — KHJIAA KAMEpa M TaK HasbiBac-
MBI JIOTIACTHBIC JIMHHUM K T. 11 (CM. KYPC NAJICOHTONOTHH).

Cmpykmypro-nempozpagpuueckui memood. OCHOBaH Ha pacrno3Ha-
BAHHHM W MAEHTH(HKALMH Pa3pe3oB no nerporpaguueckum npH3HaKaM:
MHHEPAIOrHYECKOMY COCTaBY NOPOA, HX CTPYKTYPHBIM H TEKCTYPHBIM
ocobenHocTaM. B xauyeCTBE NpHUMEPa HCHONL3OBAHUA JTOTO METOAA
NPOKOMMEHTHPYEM CBOAHBIIT Pa3pe3 Naico30HCKHX OTNOXKEHHH OKpecT-
nocreit Caukr-lletepbypra, rae cryaentsl PITMY npoxoasT nepsyio
[I0JIEBYI0 F€ONOrHYECKYHK) NPAKTHKY 10 Kypey reodusnku (puc. 5.6.1).

[Tonpobyem He obpamars BHHMaHHA Ha cTpaTUrpaduyeckylo pyo-
PHKALHIO H NPOAHAIH3KHPYEM NHilb NneTporpadHyeckoe OnucaHue no-
poa. ITo HeMy BCs ToNma paccMaTPHBAEMBIX OTJIOKCHHH YETKO pacuse-
HAETCA HA HECKOJIBKO KPYIHBIX cepm"!: OMAOMHCEHURA 2TIUH, 3AMEM NeCcKu
U NECHAHUKH, 2AUHUCMbIE CAAHIbI, mpﬁanamuaﬂ moauwia U CHOBAQ NecKu
U necHanuKu. HC’prI[HO IMOHATD, YTO TAKOE€ 4€PEC/IOBAHHE COCTABa NOpOJ
CBHJIETENILCTBYET O CYLECTBEHHOH CMEHE YCIOBHA 0Caik000pa30BaHuUs:

29



fopn Mo
Cacrema | Oraen | Rpyc 32‘ Huaexc "m‘ XapaxTepucruxa
B4
= T
x g g Keagussus mocon &
— E g2 Dyst 40,0 AECYAnnsn & SCHBRANEE
E -; = ‘S e SCRfABMEpATH
x
< "
e s = = T
&1 o § x :_ o : == Meprean |smmncTut
s e n"'"r e e ey * s'n LFTLISEL T
g % - d——
-3 x - =T
n:le.é E ‘= s s Jannardepatoane
oI x e s o
i = o = 0 8 = T 0-6.0 nibectanse Bepivan
N . z 0t I - : Stedanvui Cani
= x s ey
s | 2. s s e v
S [ $£% L= e
~ Y . T
= “ :';? — T Inavdepainionin
gz n,[‘n i S 1.5-7.5 R3ReCnakn Hemami
- > 11 R CASR
- — = =
o 2 a - |
& = E 3 I Thagaonnrasue
x * - Oyl 1.5-6.,5 eaRRCTRARE
s s | &%
g ‘;1:' =z Maaynonwionas necqane-
=
L - § § qu 0.3-20 rARMBCIES ToAMA
: S 2
T 3
¥ E — ] KOOPCKAR CENTA
¥ é = 05-6.5 | fucrsonsusrue cranun
g g Opk
" (=5
3 o TOCHEALE AR BT A
: l g UBestnue necsanesn
o
_He suinelMe puig AAADMCKAR CBATA
Bepanmu NEapusawe der
-AeHb | onewst Etd iy
AGRWHCKAR CBRTA
g hfe esige £.5b ¢ Iup:nclu neten
) = NeH £ o necsanuns
g 3 : THCKPECKAR CONTA
- a 2 s AAVUpiaain ¢ anelamn
2 =1 = = = €s 0-13
z x Sz o
"‘E "1 &k NOKATHCHAR  CBNTA
= ; £ clpr 0.5-4,0 [anam o assspuante
. c®
;| 3|
5 g e | - CHBEBCKAR CBMTA
¢ | it G L 16.0-1500] Cues coume
£ |28 Bl g T gl

Puc. 5.6.1. Cpoausiit paipes naneo3oiicknx otnoxeuuii okpectiocteit C.-Tlerepbypra.
Paiper yrounen na OCHOBaHHK «PCUICHKA MCKBEROMCTBCHHOIG PErHONATLHGIG CTPaTHIPA-
fuyeckoro coseulanua no kemBpuiickum oTnoxennsam Pycckoii iatdopmen (BCETEM, 1986 1.).
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onumensvHble YCAOGUA CNOKOUH020 MopA (00 150 m 2aun) cmenunucy Ha
YCNOGUR ¢ AGKMUGHOU 2u0POOUHAMUNECKOU 0DCMaHOBKOU (necyawnsie om-
JIOJICEHUR), 3amem CHOBAa HACMYNWA nepuod CNOKOUHO20 MODS, HO 8eCbMa
kopomkuti (Oukmuonemosvie cranywt 0,15-6,5 m), nocae Hez2o — ycaosus
OMAONCEHUR KapboHamoeé ¢ CURbHOW 21AYKOHUMOBOU MUKepanuzayuel u
onAmb — YCAOBUA AKMUBHOU 2uOpodunamuyeckou obemanosku. BHyTpu
ITHX CEPHIl YETKO BBIJICIAIOTCA OT/E/IbHBIE CIIOH CO CBOMMH HHIAHBHIY-
anbHbIMH ocobenHocTaMH. Hanpumep, B BEpXHeH YaCTH CHHHX JIHH UIH-
POKO pa3sBHTHI CTSXCHHA NUpHTa M Mapkasuta (FeS;), B neckax nupurac-
KOI'O I'OPH30HTA B HHKHEH YacTH MOBCEMECTHO MPHCYTCTBYIOT MPOCIOH
cepo3eneHbiX MKUH Gonbiei 4acTbio MOIHOCTEIO OT | 10 3—4 oM, camu
MECKH IIMHUCTHIE. Bplne necku Xopolwo OTCOPTHPOBAHbI, 1O COCTaBY
KBapLEBbIC C Pa3BHTOH NOPH3OHTAILHON M KOCOH CIIOMCTOCTBHIO.

B BepxHeii HX 4acTH 4acTO BCTpedaeTcs cioil ¢ 0BJIOMKaMK XHTH-
HOBBIX CTBOPOK PaKOBHH M MEJIKOI raibKoH. JJHKTHOHEMOBbIE CiIaHIlbI
HMEIOT YPEe3BbIYAHHO XapaKTEpHbIH OOJIMK H ClaHuUeBaTyio CTPYKTYpY,
00J1aa0T MNOBBIMICHHOH PAaZAKOAKTHBHOCTHIO. TONILA H3BECTHAKOB Hal
HHUMH, 10C/Ie TAKXKE OYeHb CBOEOOPa3HOMH MAuKH TEMHO-3EJICHBIX Mnecya-
HO-TTHHUCTBIX OTNOXEHUI, COBEPWEHHO OHOIHAMHO ACTUTCH Ha W3-
BECTHAKH TOHKOIUIMTYATBIC BHH3Y H TOJCTOIUIMTYATBIE HaBepxy. Kpome
TOTO, OHH COAEPXKAT ABA OYEHb XapPaKTEPHHIX (MAPKHPYIOWIHX) ropH-
30HTa: TaK Ha3bIBAEMbIC BEPXHUH W HHKHHH YeueBHUHBIC CIIOH (CJIOH C
OOMJILHBIM  BKJIIOYEHHMEM Kele3ucToix oonutos). HM3secTnsku cme-
HAKOTCA DAYKOM XAPAKTCPHLIX MeEpresiel M rAMHUCTBIX W3BCCTHAKOB,
TOHKO TNEpPEeCIanBalOMUXCA C ANEBPONMTAMM M NECYaHWKamu. 3a-
BEPLIACTCA Pa3pe3 TOHKO3EPHHCTBIMM KBapUEBLIMH MECKaMH M fiec-
YaHHKAMH C NPEKPACHO BbIPAKEHHOH KOCOH CIOHCTOCTBIO, KENEIHCTHIM
LUEMEHTOM € XapaKTepHbIM H300MIIHEM CEPHUMTA (OYEHD MEJIKHX Helryek
MYCKOBHTa). B 0OCHOBaHHH 3TOr0 ropu3oHTa BCTPEUYAKOTCS KOHIIOMEPATHI.

[IpuBeaeHHBI pa3zpe3 Ha3LIBACTCH CBOAHBIM. ITO 3HAYMT, YTO BCE
ONHMCAHHbIE B HEM CJIOH H FOPH3OHTbI THITHYHBI B HAUIEM CIIy4ae Juis oKpe-
ctrocreit [Terep6ypra. Jake no npHBeaeHHOMY KpaTKOMY ONHCAHHIO BH]I-
HO, YTO pa3pe3 J0CTATOYHO HAJCKHO pacuwieHsieTcs 0e3 BCAKOH (aynbl, U
JIMTONIONHYECKHE OCOOCHHOCTH KAaX/0ro CJI0S MO3BOJIAIOT BIIOJIHE HA/IEKHO
BBIJICJIHTL €70 CPEJIH APYIrHX C/OEB H MACHTHHHUMPOBATH B PasIHYHBIX
peasibHbIX OOHAXKEHHSX M NOPHBIX BbIpaboTkax. Haxoaxu dayHs! numb no-

- i -
MapkHpYIOuWHiA FOPHIOHT — OT CNOBA MapKa, rOPHU30OHT, HMEHLUWH XapaKTEPHbIE NPH-
IHAKYM ¥ BLIACPKANHBIN NO HATIIACTOBAHNIO,
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3BOJIAIOT MPHBA3ATD Ty, MO CYLIECTBY JIHTOJIOTHYECKYIO, CTPATHIpadHIO K
obweii crparurpaduueckoi wkane (MCIL u PCLL). B arom cobersenno n
COCTOMT CyTb CTPYKTYpPHO-NETPOrpadH4eckoro MeToa.

Cmpykmypro-mexmonuyeckuu memod. 371eCb TAKXKE TJIaBHOH sAB-
NSETCH MAEA OTJIHYHA H Pacro3HaBaHHA, T. €. METOA OCHOBAH Ha Kiac-
cH}HKaUMOHHBIX NpHHuMnax. Ho, B OTAH4KHe OT NepBbIX ABYX METO,I0B,
3J1€Ch HMEIOTCA B BHAy ApYrHe KJIacCH(PHKALHOHHbBIC NPH3HAKH, 2 HMEH-
HO — 0COGEHHOCTH 3aeraHus U A¢HOPMALIHM CIIOEB, NOTOKEHHE IPAHHLL
MEXJ1y PaIKUHBIMH re0/I0rHYeCKUMH TeaMu. JIpeacrasaenus ob stom
METOE MOXKET 1aTh pHC. 5.6.2.

Puc. 5.6.2. Bugenenue cTPyKTYpithiX ITaKCH.
I =11l - cTpyKkTypHBIE FTRKN:
[ = BepXHMi, C NONOTOHAKNOHHLIMK COAMK (MOHOKIHHATBHAN CTPYKTYPa), Il - cpenuii,
cxaanyathiil, 1 — HIKHMI, cO CNOXHON CKAANMATOCTEIO, PAVIOMAMH H HHTPYIUBHBLIMK
maccusasmu (1l casuuyTo no IIl).

B crparurpadmyeckoii npakTHke yaule BCEro MCNONb3YETCH UebIH
KOMIUICKC OTIIHYHTENLHBIX npmnaxos H npuauaxos CX0/ICTBAa, MPHY4CM
OHH HCTIONIB3YIOTCA B CaMbIX Pa3/IHYHbIX KOMOMHAIMAX H BApUAHTAX.

Ocobenno u3obperarenbHbIM reonory npuxoauTes 6uiTh npu padore
B TaK HA3BIBAEMBIX «HEMbIX» TOMIIAX, T.C. B TEX OTIONKEHHAX, B KOTOPBIX
orcyrcTByeT dayHa u duopa. Tem He menee, OCHOBY, KakK Obl KOCTAK
CTPATHIPAQHUUECKHX MCCIEeAOBARMI BCE-TAKH COCTABJIACT IATCOHTO/IOMH-
YeckHil MeToj, onHpaiowmiics oyt Ha 200-NeTHHH ONBIT MONEBBIX H
TEOPETHYECKHX HCCNIEI0BAaHHH B CaMbIX Pa3HbIX PErHOHAaX MHpa.
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KOHTPOJIBHbBIE BOIIPOCHI

CipopmynupyiiTe Knaccuyeckue npeacTaBNCHHA O NPOCTPaHCTBC-BPCMCHH, KOTOPbI-
MM NOJIL3YETCH COBPEMEHHAA reoNorms.

OBbACHHTE OCHOBHBIC MPHHUMTIBI MOCTPOCHHA CTPaTHIpaduueckoil H reoxponoo-
rHYECKOH 1IKan.

HazosuTe 3pbl B MCTOPHH Pa3IBHTHA 3eMIH.

Kakue cHcTembl cTpaTHrpaduueckoil wkatsl AcIATca Ha 2 oraena?

Y710 HMEETCA B BHAY 104 €CTECTBEHHOCTHIO CTPaTHIpadmyeckuX uikan?

Ha3oeuTe H NPOKOMMEHTHDYITE OCHOBHBIC METO/IbI CTpaTHTPaduy,

Halosure OCHOBHBIC NONYWEHKS NPH MOAYYEHHH TEOXPOHOIOIHYECKHX NaTHPOBOK
B ACTPOHOMMYECKOI 1IKANE BPEMEHH.

B ueM COCTOMT CYTh NOCTPOCHHA MATHHTHOH FEOXPOHOIONHUCCKOH LWKanst?

Kak mpl nonumaete BPCMEHHYIO HANPAKEHHOCTD M CBA3ZAHHOE C HEH B3aHMOOTHOLE-
HUE IPOULIAra, HACTORWeEro ¥ Gyayutero?
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TEMA 6. BBAUMOJENCTBUE FTEOC®EP

...BCC, YTO €CTh, CBA3AI0 MEKAY
coboii, 11e Benas ob HToi cBA3M.
A. Bumos

6.1. 'panuubt

['pannua — 3710 TO, YTO AENACT MUP pa3HooOpa3uLiM. braronaps rpa-
HHLAM Mbl MOXEM pa3nnyaTh npeamers. OAHAKO 3a BHEUIHeH 00bLICHHO-
CTBIO H NPOCTOTOH HTO MOHATHE CKpbiBaeT B cebe 0ONblYI0 BHYTPEHHIOW
CJIOKHOCTD. ITO JIEMKO MOHATH € [IOMOLUBLIO HECKOILKHX 1IPHMEPOB.

Tpumep 1.

Bot cambiid npoctoit cayyaid. Yncena 1 u 2. Tpebyerca mexay HuMu
IPOBECTH IPAHKILY, T.C. Ha3BaTh eWE 0AHO YHcno Gonbwe | 1 Menbine 2.
BonblHKCTBO, HaBepHoe, cpa3y HasoséT 1,5. M aro Oyaer Bepno, ecnu
JOrOBOPHTLCA 00 YCJIOBHM, YTO FpaHMLa 00A3aTE/ILHO JO/DKHA NMPOXOANTD
To4HO no cepeaune. Ho, Boobuie ropops, 1o Heobsasarensho. Mexay 1
2 HaxoauTcs GECKOHEYHOE MHOXKECTBO YHCEs. JTO MHOKECTBO YHCe Ja-
eT NpPeACTABICHHE O CMIOWHOU cpede, O TOM, YTO B HayKe Ha3blBalOT
konmurnyymosm. F'oBopa 0 Touke, T.¢. 00 oaHOM uHcie 1,5 | Mbl CHIBHO
yNpoLiaeM peayibHyl0 KapTHHY, A00pOBOJNILHO CTAHOBACH 3AJIOKHHKOM
OBITOBBIX NPEACTABICHHH O IPAHHLIE, HEOCO3HAHHO DKCILVTYaTHPYs HAEO-
JIOTHIO IKCKPETHOIO MPOCTPAHCTBA C 1aroM npepbiBuctTocTH 0,5 .

Taknm 06pa3om, yxe ITOT deMeHTapHbIi NPUMEP NOKA3BLIBAET, 9TO
NpoBEACHUE TPAHHUBI TPEeOYET HEKOTOpOi KoH8eHnyuu, ONpEAC/ICHHOHN
002060pérnocmu, KoTopas OOLIYHO AMKTYETCA MOCTABJICHHOHM 3aflaycH.
Bean rpatiuiia MpOBOAMTCA UIR YEro-To.

Y Bac, ckopeit Bcero, cpasy Bo3HukaeT Bonpoc: «Bor s BuXy yeno-
BeKa, jepeBo, fom. Pasee ang sroro tpebyercs kakas-To JOroOBOPEH-
HocTs?» S OBl OTBeTHNI Ha 3TO Tak. Moxer ObiTh. Moxer GbiTh Takas
JOTOBOPEHHOCTL 3anoKeHa B uesioBeka. Moxer ObITb, 3T0 CBOMCTBO
HAWEro MO3ra H BO3MOXHOCTH CETYATKH Hawero raasa. Moxer ObiThb,
3TO KOHBEHUHS MEXIYy HaMH H OKPYXaKOUIHM MHPOM, 3anHcaHHas B
XpOMOCOMaX.

Tpumep 2.
Ha yyacTkax MopckuX 1 oxeanmueckux nobepexuit npecHsie noa-
3E€MHBIE BOJIbI TOCTYNAOT CO CTOPOHBI CYLIH B AKBAaTOPHIO. B ropHbIX
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nopojax, rae IMPOMCXOAHT 3TOT npouece, GopMUpyeTcs 30Ha KOHTAKTA
MPECHBIX M CONEHBIX BOA. B 3aBHCHMOCTH OT COOTHOIWMEHHS HANOPOB,
CBA3AHHBIX C NPHIHBAMM W OTIHBAMH, CHIILHBIMH IITOPMAMH, HATOHAMH
M CTOHAMH, HHTEHCHBHOCTbIO BbINAJAAIOUIMX Ha NMOBEPXHOCTL CYIUH aT-
MOC(hEpHBIX OCAZIKOB W OCOOEHHOCTAMH paboThl BOA03aDOPHBLIX KONMOA-
LICB M CKBAXXHH, 30Ha KOHTAKTa NPECHLIX H CONEHBIX BOA konebnercs,
NepeEMEIasch TO B CTOPORY OKEaHa MM MOPs, TO B CTOpOHY cywuu. Ilo-
ciieiHee OOCTOATENLCTBO MOWKET UPHBECTH K NMOJATOIUICHHIO CONEHBIMH
BOAAMM NPHOPEXKHBIX TEPPHTOPHIH, 3aCOJIEHHIO TIOYB M JIPYTUM Hexena-
TENLHLIM ABNCHHAM, A TAKWKE K MONAIAHKIO MOPCKUX BOA B BOA03abopHbie
ycrpoiictea. INopobueie dakter wmnpoko uisecthsl B CLUA, W3paune,
Mopoxko, SAnonuu, Nonnananu ¥ MHOTHMX APYIMX CTpanax, rie WHTeH-
CHBHO IKCIU1yaTHPYIOTCH TTOL3EMHbIE BO/Ibl TPHMOPCKHX TCPPHTOPHH.

CyniecTByioT pa3iyyHbie METOAb! NPOTHO3a W YNPABNEHHS AN dTO-
ro aenexus. M Bce OHM OCHOBAHbI HA TEX WJIH MHBIX NMPEACTABICHHAX O
IPAHHLEC MEXKAY NPECHBIMK H CONEHBIMH BOLAMMN.

B PoccuM pacy€rHeie CXEMbl, ONHCHIBAIOUIME PA3rpy3Ky NPECHbLIX
NOA3eMHbIX BOJA CYLUH B MOpE, OCHOBBIBAIOTCA Ha TIPE/ACTaBICHHAX O
CyILUECTBOBAHHH YETKOIl IPaHHUbl pa3jiena MEXay NpecHLIMH H MOp-
CKHMH BOJIaMH.

B CIIA rpanuua Mexay NpecHbIMH BOAAMH CYIIIH H CONEHBIMH BO-
JaMH MOps pacCMATPHBAEeTCA Kak Hekad nepexojaHas obiacTe (30Ha
cMmeteHns HiaH angdysun). BMecTo rpanHibi-1THHHH NOABIAETCA CAOH.

B Slnonum aTa 3ajgaua pewaercs Ha OCHOBC NPEACTABIACHMI, 4TO
HUKAKOH JIKHMH MNH 30HbLI BOOOLIE HET, 4 eCTh JIMILL NNOCTENEHHbIIT ne-
pexoa oT CONEHbIX BOJ K NPECHbIM.

3amMeyarenbHO, YTO BO BCEX TPEX ClyyasX HHKEHEPHBI NMporsos
OKa3bIBACTCH YIOBICTBOPUTEIbHBIM.

OueBHAHO, HTO PEATbHOC B3AMMOOTHOWICHHE NPECHBIX H MOPCKHX
BoJL Ha nobepexbax spaserca Oonee CAOKIBLIM, HO TaK JIH 3TO BAXHO,
€CJIH MMEIOTCA CXEMBI (XOTA W MCKNIOYAIOULHE JAPYT APYra 10 HCXOAHbIM
NOCTYJIaTaM), BIOJAHE YCTPAHBAIOWHC NPAKTHKY.

OO6Hapy® HTh, 4T0 B MHPE CYIUECTBYET KaKOH-TO MOPAJIOK, YIAETCA
JIMWb TOr/AA, KOrjla 3TOT NOPRROK Mbl HauuHaeMm uckatb. M, kak npasu-
710, YTO HUIEM, TO H HAXOJHM. A Haiiaf, HE MOKEM QT ITOrO OT/ACNATHCH,
NOTOMY 4TO NMAMATL — KOBAPHAA BEILb. 3aMETHM, YTO HCKOMbIH NOPALOK
MbL 8Ha@Ya@e cmpouM € Hawew 2onoee, m.e. npudysmoigaesm e2o. [puay-
MBIBAEM, @ ITOTOM 3TO NMPHAYMAIHOC HILEM B NPHPO/IE.
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TTpumep 3.

QueHp YacTO OJAKH H TOT XK€ 00BbEKT MOKeT ObiTh OKOBTYPEH B pa3-
HbIX MapaMeTpax KW TOTAA Y HETo Aake NpH JIHHEHHOM 0QOpMIICHHH
IPaHKIL MOXeT ObITh MHOTO KOHTYPOB. HanpuMep, pyAHOE TeN0 Bbiyie-
HAETCA B MACce BMELUAIOUMX ero ropHelX MOpPOA 1O pe3yjibTaTaM Jek-
TPOPa3BeI0MHBIX PaboT, paAHOMETPHH, MArHHTHOH CHEMKH, MeTaLIore-
HHH, MHHEPAJIOrHH K T.A. Bce 3TH rpaiuLisl pyiHOro Tesa, eCTECTBEHHO,
He OyayT coBnagaTs Mexay coboii.

Mrak, uess Obuia 0Ha — «YBHACTH» PYAHOE TENO, HO NapaMeTpos,
XapakTepHU3yIOWHX ITO Teno, MHOro. M Kak pesyabraT — ero MHo2okoH-
IMYPHOCHTL: MHONCECTNEO MER 6MeCma 00ko20. Bee amu mera pasno-
Npagubl, 6Ce OHU peatbHbl u 6ce oHu neyaosumol. Ilpocmo kakovzo-mo
pyoHo2o mena, meaa 600bue, He cyujecmeyem. OHO cywjecmeyem mons-
KO 8 KOHKPeMHbIX 8blOPAHHBIX HAMU U UIMEPEHHBIX XQPAKMEPUCIUKAX.

DTO NPUMEP TOTO, YTO HCTHHA MHOIOBAPHAHTHA, @ PEAIBHOCTD NPO-
apisercs B Mupaxax. [TogoOHoro posa npumMepos MOXHO NPHBECTH He-
OrpaHM4YEeHHOE KONHYEeCTBO. Bech OKpy)aioumit HaC MUp Tak YCTPOEH.

Xotenoce Obl TONLKO 3AMETHTH, YTO MHOXNCECMBEHHOCMb 2PAHUY,
onpedensemas napamempuyeckum pasznooOpaszuem nobozo obvexma
WIIH MOHATHA, UMEET HEe TONBKO aKaJemuyeckoe 3Hayenne. B Gonbiumn-
CTBE CIIy4aeB HEMOHUMAaHHE ITOro (GakTa OpPHBOAHT K HEHYXHbIM JHC-
KYCCHAM M JJaXKE OCAOXKHCHMAM IOPHAHYECKOTO W NOJHTHYECKOrO Xa-
pakrepa.

IlpuMepoM MOXKeT ClyHTh Ciop O rpaHunax banTuiickoro mMops.
B cBOE BpeMsa MHe NPHIUIOCH MO3HAKOMHTLCH CO MHOTHMH JIOKYMEHTa-
MH 110 3TOMY BONpoCy. JOKYMEHTbI OTPakaH HE TOABKO NMO3ULUH ABTO-
POB, HO H HakKal CTPAcTeH, JOXOJMBUIMH 10 TOrO, YTO B HHX 3BY4ajH
0OBHHCHKA JaXe B peakuHOHHOM npyccavectse. Hano ckazars, wto y -
KAXJ/I0r0 Y4acTHHKA cnopa ObUIM BIOJIRE BECKHE JIOBOJBI B MOJIL3Y CBO-
e u TonbKO cBOei ToukH 3peHus. Ho Bce oHM, K coxanenuio, 3a6bl11
00 0AHOH NPHHUKNHANBHON AETAIH — MOTHBALIMH IPAHMIL OHW HE 3a8B-
JSAM, O KaKMX FpaHHuax oHW BenyT peus. [lodTomy oanu nucamu o
MOP(ONOrHYECKHX TPaHHUAX, APYTHE O IHAPOJOTHYECKUX M KIHMaTH-
YECKHX, HEKOTOPbIE O TeOJIOrHYeCKHX, HCTOPHYECKUX, MEXKAYHAPOJHO-
NPABOBbLIX, IKOROMHHECKHX H T. A. MHoraa xpurepiu rpanull cMEwHBa-
JIHCh, MEHAJIMCH H, B KOHLE KOHLIOB, BHEUIHE NPOCTOH Bonpoc Obu1 3amy-
TaH NPeACAbHO. A BE/b Pa3Has MOTHBAUHA — 3TO PA3HbIC 3a[Ma4H, CKa-
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HEM, ONPEICNICHHE TIOIAAH HCTIAPEHNA, BbIYHCICHHE 00BEMA BOHBIX
Macc, OUEHKAa MOP(OJIOrHYECKHX J€Talel /Ha, TEONOIHYECKHX CTPYK-
TYpP, IOPHAHYECKOro NnpaBa Ha MOJBOAHBIE MECTOPOXACHHSA HOJIC3HBIX
HCKOMAEMBIX H T. A.

[Topobuoro pona npobrnembl BCE €WE He peuieHbl, HANPUMEP, U B
BOonpoce O rpaHunax wensha. To oOcTosTENLCTBO, YTO HA MHOCHX
wenvdhax Halinena nedrob, Aenaer CNOph em€ H0IEE OCTPHIMK, A CHTYA-
UHIO BOKPYT HHX B pAlle CllydacB KaTacTPOQHUYCCKH ONACHON B MONUTH-
YECKOM OTHOIUEHHH.

TakuM 00pa3zoM, Mbl IPHLLIHM K IBYM BbIBOJIAM:

1. Jhobas zpanuya sersemes napamempuyeckou.

2. Ipanuyvl nposodamcsn nod KoHKpemuylo 3adawy na OCHOBAHUU
onpeoeneHHol 002080PEHHOCMU (KOHBEHYULL).

Tenepb nanum KpaTkui 0030p CYLIECTBYIOUIHX NPEACTABICHHH O
rpaHHuax BHeWwHHX reocdep 3eman u onpenenum Ux GyHIaMCHTAIbHBIE
CBOICTBA.

Oxkean — armocdepa

B cepeantie 70-x roaos XX Bexa Ha nosepxioct# okeana Spina o6-
HapyXeHa TaK Ha3blBaCMas XOJO/HAf IUIEHKA. YBHACTL €€ MOXHO Ha
puc. 6.1.1 xak paspsiB TemnepatypHoit kpuBoii. [lnenka 6uina obuapy-
KEHA NPH MONBITKAX MPOrHO3MPOBATH BETPOBbLIC ABHXKEHHUSA MMIAHTCKHX
HeTAHBLIX NATEH, BO3HUKAIOWMX MPH aBapHiiHbIX pasiuBax HedTH B
CBA3H C PA3IOMaMH KPYNHLIX TaHKepoB. Oka3anocCh, YTO TaK Ha3biBaec-
MbIH 3aKOH 3KMaHa (cnupanb JKMaHa) IS TakHX NPOrHo3os «He pabo-
TaeT».

Tonumua NAEHKH 10 PasiMyYHbIM NOKa3aTensM ouehusaercs or 10-
20 MKk 10 1-2 cM. JInq Hee xapakTepeH O4YeHb BLICOKHH TEMNEPATYPHbIH
rpaent (25 °C na 1 cM) u HeycToiiunBOCTL BOAHBIX Mace. Jlns cpas-
HCHHA HANOMHHM, YTO B IHTOChEPE CPEAHHI TEMINEPATYPHBIH I'PAJIHEHT
coctanseT okono 3 °C ua 100 m rnyGuubl (cM. Temy 3).

TemioBas M ruApOAMHAMHYECKAs CTPYKTYpa 3TOTO TOHYaHUIEro
CJI0f Pe3KO OTIHYACTCH OT OCTAIBHBIX HIKEJIEKALMX CI0EB. 3TO Kak
Ob1 «koXka okeaHa». OHa KOHTPOJNHPYET ero BeUIeCTBEHHbIH H IHEPreTH-
yeckuit oOMmen ¢ atmocdepoii. Xonopuas ru€HKA COXPAHSET OKeaHy
KH3Hb.

Onnako npu BO30YX/ICHHH MMOBEPXHOCTH OKEAHA, MOABJICHHH Ha
Hel BosiH C rpebeikaMu nelb Ha yyacTkax oOpylIeHUs BOJH TUIEHKA
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PBETCA, XOTH MOTOM BOCCTAHABIMBACTCA AOBOJBHO OBICTPO, 6ceco 3a
Heckoabko cexynd. B gosHukawowux dvipax éce npaeura obmena pezxo
uzmensiomesn. Obmen axmususupyemcs.

Teneps npeacrasbTe cebe Oypio Ha Mope. ITO OrPOMHOE LITOPMO-
Boe naTHo. OHO Bce B Hapallkax BOJIH: €CTh-HET, €CTb—HEeT... — Mep-
LlaK0lIHE pa3pbiBbl XOJNOAHON MIEHKH OKeaHna. M3 maneHbkux awip Qop-
MHPYETCsl OTpOMHas apipa-pewieto. OHa KaK THFaHTCKOE CHTO C Tepe-
MELUAIOIHMHCS M 4BTOMATHYECKH TO OTKPIBAIOUIMMHCH, TO 3aKpbl-
BAIOIIMMHCS AYCHKAMH,
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Puc.6.1.1. H3menenue Temneparypul Bojibl H BO3AYXa BOMM3N

noBepxHOCTH OKeaHa (o A B.11lvmunosy, 1976).
Jlnnua yeprouku onpeaenner npeaen koncebaruii TeMICparyps
3a Bpema HaMepcHKi (npubansnrenso 1,5 Mun).

Ha noBepxHoCTH OKeaHa MOI'yT BO3HHKATb /AbIPbl M APYIOro pojaa —
B BHJE CMEPYCH H TPONHYECKHX yparaHoB. OHH M3YyYeHbl JOBOJLHO XO-
powo. Pa3paboTanbl jaxe UX MaTEMaTHUYECKHE MOJAEAH KaK NPHPOAHBIX
TEIUIOBBIX MAlIHH, B KOTOPbIX HArpeBaTeNeM ABASIIOTCA OTHOCHTENLHO
HeOONbIIME YHACTKH OKEaHa, a XONOAMILHHKOM CIYXKHT BCE OKpPYXKaio-
uiee mpocTpancTBo. [Ipeacrasnenne o crpykrype TaHdpywa jgaer
puc. 6.1.2.

Cpeauss WHPHHA TPONHYECKHX YPAraHOB JOCTHIAET HECKOJIBKHX
COTEH KHIOMETPOB, a BBICOTA 6—[5 kM. 3ta npupoduan menrosas ma-
wuKa TIPOM3BOAHT KOJOCCANBHOM MHTCHCHBHOCTHM BOLZOOOMEH MeEXay
okeaHoM H atMocepoi. OHa 3acachiBaeT NOYTH JIO TPONONAYyibl OFPOM-
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Hbl€ MACChl BOASHOIO Mapa, CyTOYHBIH Pacxoi KOTOPOIo, CyAs MO HH-
TEHCHBHOCTH COMPOBOXJIAIOIIMX YparaH JMBHEH, O1M30K K TroaoBoi
HOPME MJIH JlaXKe B HECKOJIbKO pa3 MPEBBILIAET IO/I0BYI0 HOPMY OCAAKOB
JUIS CPEIHUX LUHPOT.

Spkoit mimocTpauueit paGoThl TAKOH «MALIMHBD) MOTYT CITYKHTh
Habmonerus 3a yparanom «3sou3» (centabps 1975 r.). CkopocTs ero
NOCTYNATENbHOIO ABHXEHHUs cocTaBiiia okoao 30 km/4. BHyTpeHHHE
HWHEPUHOHHBIC BOJHbI, BRI3BAHHBIE HM B BOJIHBIX Maccax OKeaHa, yBelu-
ynn 1ol nepememuBakus ¢ 20 go 60 M u cnyerst 8 cyTok aocTHriK
MakCHMalbHOK aMIuiuTy sl (Ha riyOune 500 M oHa coctasnisia 65 M).

TemnepaTypa noBepxXHOCTH OKeaHa B 30HE JACHCTBHA ITOH «Maliu-
Hb» MoHK3unack Ha 1,5 °C u B Teyenne ewe aByx cyrtok NOANEPKHBA-
nack #a 0,5 ° C Hike oBbIYHOI.

X nocroman
I s L F LT
O 1A T

Puc. 6.1.2. CxeMaTH4ECKAR MOACHH TPONKYECKOro uuknoua (no M.A, [epmany, 1975).

I - meTpa B HIKHER aTMochepe; 2 — BeTpR B Bepxuel atmocdepe; T - Tpononaysa;
C, — nepuctuie obnaka; NBK - nonoca BHemHe# kouaekumn; K3 - koasuesas joua,
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Hetpyano yBuaeTs, YTO TPOMHYECKHE ypalaHbl CO3AAKOT Ha [10-
BEPXHOCTH OKEaHa /bIpbl PErHOHANbHOrO Maciutaba ¢ TUIaHeTapHbIM
pe3onancoM. B ux 00pa3oBaHHH €CTb CBOS NMEPHOAHYHOCTH, NMPOCTPAH-
CTBEHHAs NPUBA3Ka ¥ (uinyeckas HHAHBHAYanbHocTs. Ho Bece paBHoO,
KaK M paHee, peyb MAET O pPa3pbiBax IPAaHMIlbI, BOZHHKAIOUMX TPH ce
BO30YXA€HHH, XOTs YKe HE BETPOBOM, a TEIJIOBOM H 6o0jiee MOUIHOM,
4eM wropma u OypH.

[To cBonm macmitabam K CHIE TPONMUYECKHE yparaHbl Y4EM-TO HaMo-
MHHAKWT H3IBEPKCHHA BYJ'IKaHOB, TOJIBKO OHH Bb]ﬁpaCI:lBalOT napbl BOAbLI,
a BYJIKaHbl B OCHOBHOM Marmy, nemes, rasbl ¥ JIpyroi MarepHan Heap
3emin.

Cyua - armocdepa

B xayecTBe ananora noBejeHus X0J0AHOH IUIEHKH OKeaHa Ha cyllue
MOXeT ObITh PACCMOTPEH NPOUECC, MOJIYYHBIUKH B MCOJIOTHH Ha3BaHKE
IPOIUOHHO-AKKYMYAAMUBCHON OCAMEALHOCTIU.

Konebanuns remneparypbl, aTMOCHEPHBIE OCAAKH, BETEP, ABHKEHHE
BOUHBIX MOTOKOB, /b4 NPHBOAAT B ACHCTBHE MEXaHH3M, KOTOpbIi B
FEOROTHI HAZLIBRIOT FPOFUCH IEMHOU NOBEPXROCI. DPOSUR — PASMBIEA-
nue, pazvedanue. POPMHPYIOTCS PBITBHHBI, OBparH, Oanku, peuHble H
NEIHUKOBBLIC J0/IHIIb, PAa3IMYHOIO poaa yeTynbl M oOpbiBbl. [Ipu 3TOM
PACKPBIBAIOTCA HAXOAALMECH HA TIYOHHE CNOH M reosIOrHYecKHe Tela.
M3 HMX HAZ NOBCPXHOCTb 3€MJIM BLITCKAIOT MOA3EMHbIE BOJbI, BBIHOCS
TEN10, PACTBOPEHHBIC BCUIECTBA H ra3bl (puc.6.1.3).

[To cyuiecrBy, Bcsi OBpaXHO-Oan04Has, pPCYHAS W O3€pHas CCThb
npeacTapaser coboH CIKHYIO CHCTEMY Pa3phiBOB (JbIp) B CAMOM BEPX-
HEM CJ10€ 3eMHOM KOopbl. Yepes HHX OTHOCHTENbHO Hernybokue odnacTi
HEAP Hawueli IIAHETb! B3aHMOAEHCTBYIOT ¢ aTMOChepoii.

Ipo3us 0053aTENLHO CONPOBOKAACTCA OOPATHBIM MPOLECCOM, Ha-
3bIBAEMBIM B T€ONOTHH GKKYMYAAyuel, T.e. OTIOKEeHHeM Matepuana. B
pe3yabTarte aKKyMYJAUHH 3aM€4aThiBAIOTCA NPEXKHHE paspbiBbl (AbIpbI)
Ha MOBCPXHOCTH CYWH. OHOBPEMEHHO B APYTHX MecTax HOPMHPYIOTCA
HOBbIE pa3pbiBsl. Bee 910 04eHb HanoMHuHaeT wropmosoe Mope. Tonbko
3/1eCh HeT PM3NUCCKH peajibHbIX BOMH, H BCE NMPOTEKaeT OYEHb Me UICH-
HO H PAacTAHYTO BO BPEMEHH. ITO ECTECTBEHHO, MOTOMY YTO 3/1€Ch ApY-
ras no napameTpam rpasuua (TB€paoe Teno), APYroi MEXaHH3M €€ M3-
meHeHus. Ho ... npHHUMN COXPAHMICA NpeXHHH: paspbiB WIK Ablpa —
ecTb—HeT, ecTb—HeT it Tak be3 konua.
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Puc. 6.1.3. HimoctpauHa peunoii nonuiel B paspese.
| — BOAOHENPOHHUECMBIE MOPOALI (FAWHBL), 2 — HIBECTHAKH: 3 ~ NECKN H NECHAHHKN,
4 — OT/IOKCHHR PeKH; S — MeTOuHHKH (POAHMKN); 6 — aTMOChEPNBIC OCANKN,;
7 — noA3CMHOC MHTAHNE PEK.

Buewnne cuiusl BO30YxaawT rpaiuuy. OHa HE BbLACDXKHBACT H,
4ToObl COXPAaHHTb CBOE INIABHOE 3aNpPETHTELHOC HA3HAYCHHE, Jaer
BO3MOKHOCTb NMPOPBATh €04, HO ... JIHLIbL MECTAMH, HA OTAC/IbHBIX Yya-
CTKax. chnaa B YaCTHOCTAX, NPOMIpbiBas OTACIHBHBIE CPAXKEHHA, OHA
BLIMIPLIBAET BOHMHY, 00ecneynBacT cBoe cywecrsosanue. Jlomaercs, Ho
BLIKHEBACT, NONYYACT paHbl, HO JAICYUBACT UX,

BynkaHH3M 3TO ClnoXHOE H MHOrooOpa3Hoe sBJIEHHE MPHPOAbI, C
KOTOPbIM HE€JIOBEK 3HAKOM, KaK rOBOPAT, C HE3anaMATHbIX BPECMCH. Ho
€CJIH 0 KPYIHBIX YParaHax npouuioro Mbl MOXEM CYJMTh JIHLIL HA OC-
HOBE MCTOPHYECKHX JOKYMEHTOB, TO PE3YAbTATLI NPEKHEH ByIKaHHueE-
CKOH JEATEJILHOCTH coxpanniaa cama 3emis. XOTs M Ha NPOTSKCHHH
YEeJIOBEYCCKOH MCTOPHH Pa3pylUHTENbHBIX AIS YEJOBEKA HM3BEPKEHHH
Obl10 HeMao.

Jlis Hawero pasrosopa BaXHBIM ABNACTCA TO, YTO ByNKaHHYECKasn
JNCATEIILHOCTDL BCMJIH HMEET OﬂpeﬂeﬂBHHym HHKJIHYHOCTDb, CBA3AHHYIO C
AKTHBH3aUMEH HeAp, 3HEpreTHYeCKMM HX BO30YK/IEHHEM, NPHBOAALLNM
K BO3HMKHOBEHHIO HOBBIX H OXXHBJICHHIO CTAphIX BYJIKAHHYECKHX AbIP B
aurochepe H BbIOPOCY yepe3 HHX PaclulaBoB, TBEPOro MaTepuana, ra-
30B ¥ napos. IIpejcTaBnetne o CTPOCHHH BYJIKAHOB aet puc. 6.1.4.

Ha pucyHke nokazaHo BO3HWKHOBEHHE Marmbl B MAHTHH, a TaKKe
HErayOOKO PacnoNOXKEHHBIC Pe3CPBYaphl, B KOTOPHIX HAKAIIUBALTCH
Marma, H KOTOpPbIE IEPHOAHYEEKH TO YBEIHYMBAOTCA B 00beMe, TO
CXHMAIOTCA N0 MEpEe HapacTaHud M najeHus akTHBHocTH. Ilepen m3-
BEPXKEHHEM N1aBbl NMPOUCXOAHT MOABEM 3EMHOI NMOBEPXHOCTH H YBEIH-
YHBAETCA €€ HAKJIOH BO BHCLIHIOW CTOPOHY. [Tocne H3BEPKEHUA NPOUC-
XOIIUT ONYCKaHKE U H3rHO NOBEPXHOCTH BHYTPb.
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Puc. 6.1.4. ['mnoteTnyeckmii paspes yepes pynkansl MayHa-Jloa v Kunaysa ua ["aBaiisx.

Kak u TaiidyHnsl, W3BepKEHHs BYJIIKAHOB — ABJICHHE BrEYaTIAOLIEE,
JUIS HeJIOBEKA MOYTH KOCMHYecKoe. OHO 3aBOpaxkHBaeT CBOEH MepBo-
3/laHHOH  MOWBK M OULYIIEHHEM  Haulel KakoH-TO  JAETCKOH
HesawHuteHnocTH nepea [puponoit (puc. 6.1.5).

H3Bepkenue rei3epoB TaKkKe MOXKHO MCHOJNB30BaTh B Ka4yeCTBE
npuMepa obpazoBaHus Pa3phIBOB B BEPXHEH 4aCTH 3eMHOI KOpPBI. 3/1€Ch
MHOMH, YeM Yy BYJIKAHOB, MEXAHH3M B3aHMOOTHOLIEHHI MeXay TBepAoH
KOpoii 3eMaH H atMocdepoil, HO NPUHUMI TOT XKE: dblpa OmKpbieaemcs,
ovipa zakpvigaemcn. U npudnna npexuss — Bo30YXKICHHE NPHIPaHHY-
HOTO CNOA: HAarpeB, M30BITOK Napa M JABJICHHA, CHATHE HAMPAKEHHA C
MOMOIBIO BLIOPOCA H3NHIIKOB MaTepHaa.

Bo3nnkHOBeHHE THYOHHHBIX HanpsKEHHH B Heapax 3eMin M MX
CHATHE MMeIOT pasHoobpasubie Gpopmel v MacwTabbl. [Toxanyi, vaubo-
niee M3BECTHBIH M I'PO3HBIH AJIS YeNOBEKa MEXaHW3M TaKOW Pa3psijiKH
cBA3aH ¢ 3emaerpaceHHaMu. Ilo sTomy Bonpocy CywecTByeT orpomHas
NHTEpaTypa M, NpH XKenanuu, Bel Beerna Moxere K Hei 00paTHTbCS.

3necsh xe, 4ToObl HE BEIXOJMTH 32 PAMKH TeMBbI, 1 TOJIBKO. YKaxy, YTo
3¢MHaA KOpa, KaK BEPXHAS 4acTh JIKTOCHEpHbIX IUIMT OyKBaIbHO pas-
ApobieHa Ha KyckH. TpeimHbl ¥ paziomMsl B Hell MOCTOSHHO 3aJICYHBAIOT-
CA, HO 3aTeM JIHOO ONATH OTKPBLIBAIOTCA, MHOO ABIAIOTCH CBHACTEAMM
BO3HHKHOBEHHA HOBBIX TPEIHH W PasioMOB B OJIMXKaMIIMX OKPECTHO-
crax. O macwrtabax pa3sBUTHS COBPEMEHHBIX 3EMJICTPACEHHH MOXHO CY-
IMTH MO pHC. 6.1.6, Ha KOTOPOM TOYKAMM MOKA3AHBI HX JITHLEHTPHI.
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Puc. 6.1.5. KpynHoe ByTKaHU4ECKOE HIBEPKEHHE.

[lpesncrasienne o JpeBHEH BYJIKAHO-TEKTOHHYECKOH NEATENLHOCTH
Ha HAaWEH IJIaHeTe MOXET aTh puc. 6.1.7, Ha KOTOPOM MOKa3aHbl TaK Ha-
3bIBAEMbIE HYK/ICAPbl H KPYIHBIC KOJBLEBBIC CTPYKTYPBbI, BblICAACMbIE B
10C/IeIHNE ro/(bl N€0JIOraMH Ha OCHOBE KOCMHYECKHX CHHMKOB, re010ro-
reou3M4ecKuX H reonoro-MopQosorHyeckux Janubix. 3To CBOEro poaa
KApKacHbIe 3MIEMEHTBI CJOXKHBIX KOIBIEBBIX CTPYKTYP, 00Najalolne LeH-
TPaNbHOW CHMMETPHEH B IUlaHE K COPMHPOBABILME NEPBLIC TAK Ha3bl-
BaEMbiC CHATHYECKHE AApa matepukoB. (Hanomwio, YT0 TCPMHH Cuats
0o0pa3oBaH OT CJIOB cunuyuym (KpemHutl) u ariomukuii W 03Havyaer npe-
HMYILECTBEHHbIH KpEMHEAIIOMHHHEBBIH cocTas. CM. Temy 3.)
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Puc. 6.1.6. CeitcMuycckas akTuBHoCTs 3emmn 3a neproa ¢ 1962 no 1974 .

B ux npoucxoxaexnn 1 GOpMUPOBAHHH €I1lle MHOTO HEPELUCHHBIX BO-
npocoB. TeM He meHee s PELIMICA YMOMAHYTh O HHX, TaK KaK reosor
KYBHACHY HX HA 3eMUie MOC/E TOro, KaKk KOCMHYEeCKHE annaparst o0Hapy-
HKMITH TAKOrO Pojia CTPYKTYPbI Ha ApYTHX rutaHetax CONHEYHOH CHCTEMBI.

Takim 06pa3soM, KaK H CIeJ0BNO OXKHAATH, 3EMIIS pa3BUBANIACDH 110
obulennaseTapHbIM 3aKOHAM H €€ B3AHMOOTHOIUCHHE C OKDYXAtOULHM
MPOCTPAHCTBOM, C NPaaTMOCPepoit, OCYLUECTBAANOCH 110 KOAbYEBbIM Npa-
BUAAM, 6EPOAMHO, NO NPAGUNAM 603HUKHOBEHUs Oblp 6 2panuye. [lo-
BHAMMOMY, NPUHUMI (GOPMHPOBAHNS ObIP ABJIAETCA HACNEACTBEHHBIM, H
3Ta HAC/ICACTBEHHOCTh YXOAHT CBOUMH KOPHAMH B r1yOuubl Beenennoit:

*  Knanarnstit npunyun yHKyuoHupoeanus Zpanuy yHUBePCaneH.

On paboraer He TOALKO B HEAPAX M HA NOBEPXHOCTH 3EMJM, HO H B
armocdepe: B cnosx 00NayHOCTH, Tpononay3e, CTPaTo- H Me3sonay3ax
(cM. Temy 3).

JTa YHHBEPCAILHOCTDL ONpEJIe]eHa TeM, YTO WMEHHO TPaHUuLL! JI0-
3BOJIAIOT COCYILECTBOBATL M NPOABAATH cebsi B je€ne 1BYM B3aHMOMC-
KITIOYAKOLKM OCHOBAM MHPO3IAHHSA: YCMORYUEOCMU U UIMEHUUBOCTIU.

3anpemumensrsie ynkyuu cpanuy, UX rIABHOE Ha3HaYeHHe — OT-
AENATh CHCTEMB! APYr OT Apyra, obecrneuuBaTh X aBTOHOMHIO H CyBe-
PEHHUTET, FAPAHTHPOBATL HHAMBHAYAILHOCTb. Bmopas ¢yukyus — pas-
pewumenvuan. Oxa 0bECNEYNBACT CAMOPA3BHTHE CHCTEM H, 3HAYMT, HX
cymecTBoBanne Toxe. OHa dapyem cucmemam Heusnb.
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Puc. 6.1.7. Pacnonoxense HyK/1eapoB H2 KOHTHHEHTAX (a) H KOJbUEBLIX CTPYKTYP
Adpuxano — Apasriickoro pervona (0) (ycnosubke 0603HaueHHs HE NPHBOAATCS).

3aMeuaTesbHo, YTO 3TO KACAETCH KaK JKMBBIX CHCTEM, TaK M KOC-
HbiX. YToObl 06ecneunTbh CBOM KH3HEHHBIH CTAaTyC, CHCTEMa JIOMKHA

45



NOayuaTh IHEPrUi0 WK BELECTBO, KOTOPOE OHA B JHEPruio nepcpada-
ToigaeT. [lpu 5TOM 00s3aTEILHO BOZHHKAIOT ILIAKH: 3TO MOTYT ObITh M
Marmbl, M rassl, H Guionast. Ilepuoanyueckn cuctema nx cbpacoiBaer 3a
npejensl csoeh rpanuiel. Hanpumep, Heapa 3emin BeIOpaceiBaloT Ha
NOBEPXHOCTD J1aBYy, 0010MKH MOPOA, Napbl H rasbl. DTH UUIAKH HEAD AB-
AAKOTCA OCHOBOH Juls OPMHPOBANMA 1OYB, a 3HAYHT, 0OECNEYUBAIOT
KM3Hb PaCTEHHAM, XKHBOTHBIM H yenoBeky. PacTenus ynorpebasior yr-
JIEKHMCIIOTY, @ BhIpabaThiBaloT KKeslopoA. Kucnopon — 310 uimnaku pacre-
HUH, HO JUIR AKMBOTHBIX H YEN0BEKa 3TO TO BELIECTBO, KOTOpoe obecne-
UMBACT CrOPaHHE MUK (TONAHBA) B MX OHOMOrHYeCKkHuX KoTaax. Takux
LENOYEK MOXKHO NMOCTPOHTH 0Y€HL MHOrO. CyTh HX CBOJMTCSH K [1POCTO-
MY npaBuiy:

® WAAK U MYCOP OOKUX CUCmEM ABAAIOMCA OCHOBOU HCUSHU ONR
opyaux.

[Tonyuaer ¥ oraaér cucremMa yepes rpaHuily, Yepes T€ e€ y4acTkH,
KOTOpblE COCOOHbI JIONHYTb, OTKPBLITBCA Ha Kakoe-TO Bpems. B atom
CMBICNIE U OKCAH, U 3CMHAR KOPA, U HAW MOHKUN NCUBOU NOZPAHUYHbIU
COU, U aexcaw(as Hao HumM ammocgepa yempoennt oounakoeo. Tak e
VCMPOCH U HEN0BEK, U MPABUHKA, U 0EPe6o, U 8CE OCMATbHOE.

Takum oOpasoMm, (QyRAAMEHTAIBLHBIC CBOHCTBA TIPAHHIL MOXKHO
copmynnpoBaTL TaK: 3anpewyamsv u pazpewams, HO paspeuwians He
Be3j1€ M 1e Bceraa.

6.2. Unkibt

[IMKIbl — 3TO OCHOBHOIN NpuuuMn cywecTsoBanus Mupa. B camom
o61eM BHaE OH MOXKET ObITh CHOPMYIHPOBAH KaK POXCOCHUE — HCU3Hb —
caepnts u cHoea poxcoenue. Jlaxe 3Be3abl POKUANOTCH, HKHBYT H YMH-
patoT (BCOMIMTC TEMY 2).

On1HaKo BCAKHI NPHPOAHBIA LMK He coBeplucHeH. OH He oBTOpAET-
ca B uncTom Bujc. [loBropaercs nuws npouenypa. Ho, Bbipaxkas 3Ty npo-
UCAYPY B NapameTpax, T.€. KOHKPETH3MPYS WK MOBTOPEHHS, Mbl JCIKO
3AMETHM, YTO B ITHX MOBTOPEHUAX CKPBITA TEHACHLMA K H3MEHCHHIO.

Odbpawasce K npobneme yCTORYHBOCTH H H3MCHYHBOCTH, HETPYHO
NOHATL, YTO YUKAUYNOCMb «pabomaemy» Ha yCmoHueocmes — MO MeXa-
HuzAt yemounugocnu. Ilpomusocmoum e eu eekmop pazeéumus. T'eo-
METPHYECKKHi 00pa3 yCTONYMBOCTH MOKHO NPCACTABHUTH KaK OKPYX-
HOCTb, @ FEOMETPHYCCKHH 00pa3 W3MEHYMBOCTH — Kak cTpeiay. 31ech
OCTaeTCs TONbLKO nopaxkarbhes renuto Ilbepa Teisipa ae lapaena, xoro-
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Pbiil CBOH 3HAMEHMTBIN yHUBEpCYM NOCTPOUN HA uOee eOuHOU IHepIul,
RPOAGAAIONYEUCA 6 O8YX COCMABIAIOWUX. CKPYHUBAIOUJEU (MAHSCHYUANb-
wou) u paduansiou. Il.11Japaena coBpemenHas Hayka He 3a0b11a, XOTH H
YINOMHHACT HE 4acTo. Ho Bca Ta rpoma,na nm‘epa‘rypm IOCNEAHEIO jecs-
TUIETHS, KOTOPas NOCBAILIEHA BONPOCAM UHKJIHYHOCTH, TaK HIH HHaue,
MOKeT OblTh nerko opopmacHa Kak npHaokeHue K Kuure «DeHoMmeH
yenoseka» [1948-1965, 1987 rr.]. K coxanenuio, a Moxer ObiTh K cya-
CTbIO, H HaM OCTAETCA TOT XK€ MyTh: Pa3BHBATh M/CK PAAHAIBHOIO M
TAHTEHLMAJILHOTO JIBHKEHHI 1 BOCXHILATHCA €€ aBTOPOM.

HUnewo LMKIHUHOCTH 3t chOpMYIHpOBAN KaK KPYTOBOPOT XH3HH H
cmeptH. TTorTomy nonesno obecyxaenne 1aHHOH TEMbl Ha4aTh C MOACIH
3TOro ABJICHHA.

[IpuBeném onucanue KOMNBIOTEPHOH MIpbl TOJ  Ha3BaHHEM
«XH3Hb». Urpa xopoiua Tem, 4T0 B HeH KPOME KOMITBIOTEPA, HET HHYe-
ro MaTepHaNbHoOro. 31eCh JIMIUbL YHCTas H/Es, BOTUTOMEHHAS B &JITOPHTM.
Ha3sBaHa oHa OKH3HBIO» TONBKO NOTOMY, YTO €€ pPe3yNbTaTbl MOTYT ObITh
MHTEpIPETHPOBAHBI, KaK COObITHS, NOXOXHE HAa KH3Hb: POXKICHHE — CY-
LLECTBOBAHHE — CMEPTh, 3Ta HIpa NPHAYMaHa KeMOPHIKCKHM MaTeMaTH-
kom JIx. K. KouBeeM H ABiinercs 0/HOM U3 CaMbiXx 3HAMCHHTEIX MaTeMa-
THYECKHX MIp. MeI npuBoaum e€ no I1. Tkuncy [1987 r.].

Hrpa npoBosMTCs Ha 1oje W3 KBAAPATHBIX AYEEK B KOJAHYECTBE
40 x 40, koTopoe Ha3biBaeTca «BceneHnas Mapk 1». 3To camas npocras
«BceneHHas». He paccmarpuBas e€ cBOHCTBA, OTMETHM JIHILB, YTO HIpa
Ha e€ No/e UMeeT BCEero ABa NpaBua:

1. Poxaenue BO3MOXHO B J1i060it A4eiike, HO He Ooltee H HE MeHee,
4yeMm npH TPEX cocensx. TONBKO NPH TPEX COCEARX.

2. CmepTh HacTynaeT OT OAMHOYECTBA, €CNH COCE/CH CTAHOBHMTCA
MCHbUIE JABYX, HIH OT TECHOTBI, €CJIK coceiei nossasercs 6onee Tpéx.

BimxaliminMH CoCeAMH CYUTAIOTCA BOCEMb S4CCK, NPHMBIKAIOLIHX
K «3apOABILLY»: cocedu no cmopoxam kéadpama u no e2o epuiurnam. I1.
IDTKHHC Ha3BaJl «33pOABILI» MO HMEHH MANEHBKOIO MYLIHCTOro 3BEpbKa
~ IEMMWHTOM.

Hrpa umeeT MHOTO BapHaHTOB M, KAK NPaBHIIO, MPeACcKa3aTs e€ Xoa
NPaKTHYECKH HEBO3MOKHO. B urpy nago ceirpare. Ha pue. 6.2.1 noka-
3aH (ParMeHT ITOH MIPBHL.

[JepBbiit «3apojisiun (3a0aHHBIN) PA3BUBACTCS H YMHPALT, OCTABJIAS
MOTOMCTBO. «JIeTH» NOBTOPAIOT IMKI «POAMTENN, MOC/E KOTOPOro oc-
Taércs UBeTHoe Haarpobue. B npuBoaMMOM ciywae BCA npoueaypa no-
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sropserca 30 pas. 3a 310 BpeMs nocaednuti nomomok dobupaemca 0o
Kpas «8CEAeHHOU» u ucuesaem mam beccaedno. Ho umenno ¢ amo meHo-
BCHUE 80 (BCENCHHOL» NORBIACMCR HOBbIL AeMMUK2, 6yomo ghenukc, po-
HCOEHHBIT U3 NENLA U ... HCU3HB RPOOOANCaemcs (Yura eo3obroansiemcs).
[lokonenus UeneHANpaBAEeHHO ABMCAJIMCh K Kpal «BCEACHHOMHY,
ocrasnasa 3a coboit moroctel. OHH HCYE3AH, HO HOCACONAR CMepts NO-
poxcoana Hoeywo xcusnb. OBpaTHTE BHHMAHHUE, YKE HE JIEMMMHT pOXJia-
eT JIeMMHHTa, 2 iMeHHo CMEPTD evicmynaem kax wauano KH3HH, ...
1o CMEPTb 6e3 naoepobus, CMEPTb 6e3 kowkpemunoeo ITPAXA. Ecan
HHYEro He OCTAETCH B NMPOLLUIOM, MPOHCXOJHUT BOCCO3AAHME ... TO KE KaK
Obt M3 HHYero. Hoewvill «nepsonauanbibli 3apooblie) 8bIHAUUBAEMCS HE
KOHKpemHbiM pooumenem, a 30-10 noKoreHusaMu npawypoe.

Puc. 6.2.1. Mnmocrpauns k urpe «XH3Hb» (4éprno-Oenbié sua).
Cnpasa BHH3Y — «3apoasiu» (feMMHHT). B ueHTpe M cnpasa AEMMUKT NPOABHIaeTCA K KPaKw
«nceneHHOA». Hrpa odopmiseTcs B LBETE, H KAXKAOE MPERILIECTBYIOUIEE NOKOJICHHE OTMEYAETCH
ceouM uBeToM, Co3naéTca KpacHBblil UBCTHOH Ciea 3 «HANIPOOHBIX KaMHEH».

B kuure [1. OTkuHCa €CTh KOMIBIOTEPHAS NPOrpaMMa ITOH MIPbI, H
TOT, KOr0 OHAa 3aHHTEPeCyeT, NyCTb HAHAET 3TY KHUIY MIH KakKyl-TO
APYTYI0, B KOTOPOH 7Ta Urpa pacCMAaTPHBAETCSH, H NMOMIpaeT B He€ caM.
besycinoBHo, Bel Tiy0xe nouyBCTByeTe HE TOJNLKO €€ mpenectb, HO H
cmbich. Koneuno, smo uzpa, no modxcem Obimb U HQwa HCU3HL USpa u
U2pa He HaAMHO20 CRONCHEE.

Byner nu y nac nocnenunee noxonenne? Ecnmn pa, To koraa u kyaa
ono nexerca? Iloasurcsa nu npH 3TOM HOBBIK Anam? ... W3 BCeX HAC -
HALMX NPalypoOB H IOTOMKOB, HE POXIAEHHBIA YETOBEKOM, a U3 npaxa
yenoeeyecmea. Moxer OviTh, Tak yxe Obut0, M Benmkas kHura npocro
AOHECHa /10 HAC ITOT (AaKT, a CErofHs KOMIbIOTEPHBIE HIPHl TOMOTaKoT
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HAM €ro OCO3HaTh, OT BEPbI NEPEHTH K 3HAHMIO, TIOKA JIHIIbL HIPOBOMY,
HO yKe 3HaHu10. B 2TOH Mrpe 8epa comknyaracs ¢ naykou.

Tenepp oGpatumca x KocMocy COBpeMEHHbIX NpeacTaBicHHH H
PacCMOTPHM [AJAKTHYECKHE uukabl CONHEYHOH CHCTEMBI H 3EMIIH.
KpanToBas Ma€ONOrus pa3BHTHS HALIEH IUIAHETHI, NOCTPOECHHANA HA aHa-
nu3e €€ reonornueckoii Hctopuu 3a nocneanxe 600 mau. aer (panepo-
30if), npuBeENa K HOBOH napaaurme — cazayenmpuszmy (M. temy 1). Ha-
MIOMHMM €€ CYTb:

1. I'eonocuueckoe pazéumue 3emau o0bycroeneno nonyuexuem
IHEPIuU UIBHE.

2. Dmy suepeuro 3emas nony«aem nopyusmu (10 *°— 10 ") Ixc 3a
00801bHO KOPOMKUE NPOMENCYMKU pemenu , (1 — 5) man. nem.

3. uepeemuueckue keanmoi 6o3nuxaom npu npoxosxcoenuu Coa-
HEYHOU CUCMEMOU CMPYUHbIX nomokoé I anakmuku u ce83aHbl ¢ NAOEHU-
emM Ha 3emnio komem u Memeopumos, a makxyce ¢ OAUIKUM nporeémom
36€30, usmenfouux opbumy Coanya u Iemau (cm. memy 2).

4. Ilepuoduunocms nonyyenus K6anmos 3Hepaun coomseemcmeyem
nepuoouynocmu npoxoxcoenus COAHENHOU CUCMeMOU CMPYUHbIX 2a-
AAKMUYecKuUx nomoKoe.

TTpUHUMNHANBHBIE AN 3€MIIM TEOJIOTHYECKHE NepecTPoiKY, 3aduk-
CHPOBaHHBIC B €€ UCTOPHH KaK reosioruyeckue cobbITHS Ha rpaHuuax ne-
PHOIOB BEHA-KEMOPHH, CHIIYP-ICBOH, NEPMb-TPHAC, 10pa-MeEl, YeTBep-
THYHBIH NEPHOJL, CKOpPEii BCEro o0ycNOBNAEHbl CHIbHBIMH jJedopMauMaMu
TeJa NJAHETBl PH CMelleHuax win aedopmaunax opbutel ConnedHor
CHCTEMBI B PE3YJ/IbTaTe BO3ACHCTBHA 3BE3M B CTPYHHBIX NMOTOKAX — COOBI-
THH Dosice peaKoM, YeM NOCTYIIEHHE METCOPHTOB H KOMET.

B cootBercreim ¢ nocrpoennamu A. bapenbayma [2002 r.] Coa-
HCYHAs CHCTEMa MPH CBOEM JIBHXKEHMHM BOKPYT UEHTpa ['anakTtuku ne-
PHOAMYECKH NEPECEKACT raNakTHYECKHE CTPYH, GopMHpYIOlLHeca B pe-
3yabTare BhiOpoca BeuiecTsa u3 sapa Ianakuku. [pouecc 9ToT Havyancs
Oonee S5 Mipa. NET Ha3ald, U B HACTOALLEE BPeMs ra3onblUieBas MaTepHs
HCTEKAET M3 ABYX, M0-BHAHMOMY, JHAMETPAILHBIX TOYEK SACPHOTO AHC-
ka. TeMn HCTEYEHHs Ha MPOTHKECHUH NMOCHEAHKX 3,6 MAPA. JIET OLECHU-
BAaeTCR B CpeaHeM Bean4HHOU okono 8,8 macc Connua B roa. Hanomuio,
YTO NMOMHMO ITHX JIBYX BELLECTBEHHBIX NOTOKOB, KOTOPbIE 3aKpy4eHbl B
cnvpanb apxXMMea0Ba THNA, Hawa ['anakTuka HMmeet eulé 4 BeTBH criupa-
neil norapu(PMUYECKOro THIA, CBA3ZAHHBIX C TANAKTHYECKHM MIEKTPO-
MarHHTHBIM MOJIEM.
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BewecTseHHbIE CTPYH CKOHICHCHPOBAHBL B rasonsuiesbie 0dnaxa,
koMmeTbl M 3BE3abl. [Tpouecc 21oT HanOONEEe aKTHBHO NPOTEKAET B MeC-
Tax fepeceyeHus CTPYHHBIX MOTOKOB C JIOrapH(PMHYCCKHMH CITHPAIAMH
3/ICKTPOMAarHMUTHOrO Nnons. UMEHHO 3TH MECTa ABAAIOTCH OCHOBHBIMH
obnacramu 38¢31000pazoBanus.

BaX(HO OTMETHTh, YTO W 30€Ch NPORBNAIOTCA JBC OCHOBHbIE MEH-
OeHyuu MUPO30aHUR — MAH2EHYUANbHbIE U paduanvhsie. POXIAAKOWHECH
B MeCTax 3B€31000pa3zoBanus 06bekTsl BeayT cebs no-pasuomy. Onnu,
BO3HMKAIOIIHE B OCHOBHOM H3 BELIECTBA TaJlaKTHYECKHX CTPYH, npo-
JOJDKAIOT JIBHXEHHE B PAJMAILHOM HAMpaBlICHHH K Jaxe NOKMAAKT
npegenst Fanakruku. [lpyrue, kak name Conuue, 06pasyorcs npeumy-
IECTBEHHO W3 ra3a M NbUIH, YJIABIWBaEMbIX JIOrapupMHYECKHMH CIIHpa-
NAMH, H, HaCNeNys TAHFEHUHATBHYIO CKOPOCTb ITHX BETBEH, OCTAIOTCH B
lanaktike, co BpeMeHeM (Gopmupys cBoH cobcrsenHbie OpOMTHI (CM.
Temy 2).

Onupasice Ha 3TH npejcrasineHys, A. bapenbaym nocrpowsi mozens
rA1aKTHYECKOH UMKIHYHOCTH pa3BHTHA COJIHEUHOH CHCTEMBI H, B HaCTHO-
cti, 3eman. [TocrassieHHas WM 3a1a4a BbIMIS/CIA CIIELYIOIHM 00Pa3oM:

e ConHue ABHKETCSH BOKPYP LUEHTpa [aNakTHKH B ranaKTHYECKoH
MJIOCKOCTH M SMH30AHYECKH NEPeceKaeT CTPYHHbIE NOTOKH BEILIECTBA,
BLIOPACHIBAEMOTO N3 €€ ANSPHOTO JINCKA.

» TpeOyercs HaitTh BCE MOMEHTBI TAKMX NEPECEYEHNH.

[Ipumep rpaduyeckoro peweHHs JToi 3aja4yn nNpUBENEH HA PHC.
6.2.2. llonoxenne Connua Ha HEM NpH 1 = ) OTBEHAET €ro yAAICHHIO OT
nentpa [[anakTHKK B HACTOAWMHI MOMEHT BPEMEHH.

Herpyaso BHAETH, 4TO BCe rPaHHUbI MEX/Y H3BECTHBIMHM NEOJIOIH-
YecKHMMH nepuoaami (CM. TeMy 5) COBNAAAIOT C «MOMEHTaMHy» Tiepeceye-
Hus CONHEYHOM CHCTEMOM MIAKTHYECKHX CTPYH. 3amedaTebHO H TO, YTO
Ha KPHBOH 3aMKCHPOBAHO TAKMX NEpeceyeHHii Gobiue, yem reonoriye-
CKHX I'PaHHIL. DTO roBOPUT 0 TOM, 410 UMk A. Bapenbayma obnazaer ewgé
M TIPOTHOCTHYECKUMH BO3MOXKHOCTAMK. TlpakTika nabmoaennit H METOIb
PacwICHEHHR reoNOrHYECKHX pa3pe3oB, BEPOSTHO, €€ HEAOCTATOUHO COo-
BepleHHbl. BO3MOKHO, YTO HOBbIE MOAXOAbI K PEILEHHIO Meo/IOrHYECKHX
3a/1a4, HCNONB30BAHHE HOBBLIX HEIBKIHUOBBLIX MEOMETPHH NnpuOIM3AT reo-
NIOrHYECKYIO MPAKTHKY K TECOPHH raJIaKTHYECKOH LIMKIHYHOCTH.
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Puc. 6.2.2. Hamenenne paccrosnns Convua ot uenTtpa Fanaktvku
BO Bpemen (no A. bapenbaymy, 2002).
Toukn nepecedenns NEPHOAHYECKON KPHBOH C CHCTEMON HAKNOHHBIX JTIHHMIT
COOTBETCTBY KT MOMEHTAM NONANAHKA Connua B ranaKTHHECKNE CTPyH; GYKBSMH
oborHaYCHM FEOXPOHONOTHYECKHUE NIEPHOIBL.

Ho u B camoii moaenn A. bapenbaym Bbiaenser ciuiabHble i ciabbie
BO3ACHCTBUS CTPYITHBIX NOTOKOB, YTO CYLIECTBEHHO YAyullaeT COBMa-
NCHHE TEOPETHYECKHX BO3IMYLICHHII C M3BECTHLIMH HaOMIOZEHHAMH M
IMIHPHYECKHMH HHTEPIpETALMAMM:

®  KYIbMUHAYUAMU MEKMOHO-MAZMAMUYECKUX INOX U UX OCHOGHBIX
Qas;

® Hauanamu packona omoenbHviX AUMOCHepHuix naum u popmu-
POBAHUEM HOBHIX MAMEPUKOB U OKCAHUYECKUX CIMPYKMYP,

®  NIGHEMAPHBIMU MPAHC2PECCUAMU U PEZPECCUSIMU OKCAHA;

®  nepuodamu pe3ko2o usMeneHus kiumama 3emau;

®  KpynHeuwuMy buonocuveckumu xamacmpogpamu;

®  MOUWHBIMU 2EOXUMUNECKUMU AHOMANUAMU.

ITo BCeM 3THM BONPOCAM CYILLECTBYET OrpMHas JIMTEpaTypa, B KO-
TOpOH TUIATENALHEHIDMM 00pa3oM CHCTEMATHIHPYIOTCH HabHoaeHMUS,
CTPOSTCA PA3THYHLIC MATEMATHYECKHE MOJEIH LUMKIIOB, JaETCH WX QH-
3UYecKas MHTEpIPETALHS B CBA3H, HANPHUMEP, C TAKHMH M3BECTHBIMH
ABNICHUAMH, Kak Bpamenue 3emi Bokpyr CoiHua, rpaBHTaUMOHHOE
BIIMSIHHE JIYHbl, W3MEHEHHE COIHEYHOU AKFHBHOETH, JIBUKEHHE I10JII0COB
3emuth H T.M. C OCHOBHBIMH PE3yAbTATAMM DTHX HCCIENOBAHHI KaXblii
M3 Bac MOXET IO3HAKOMMTBCA CaMOCTOATENbHO. XOoTenoch Obl TOALKO
NOAYEPKHYTh CBOEI'O PO/IA HANONCEHNOCMb DAZNUNHBIX YUKNO08 Opy2 HA
opyea, @ TAKKE BIAWMOCBAZb ¥ BIaHMOOOYCIOBICHHOCTL 1IMKIOB, BHELI-
He pa300uIeHHBIX.
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JUIHTEIbHbIE UMKIIBI COCTOAT H3 LIMKIIOB D0JIee KOPOTKHX, NOC/E/HHE
- ewé 6onee Menkux W T.A. Bbl nerko noiiMeTe 3Ty MHOMOCIOHHOCTD,
BCTIOMHHB CE30HHbIC KOJIeOaHHs, CKaXKeM, TeMIIEpaTyphbl BO3AyXa:

®  3uMa — 6€CHA — 1I€MO — OCEHb — FUMa,

® 8 UX PAMKAX GHYMPUMECSHHBIE NOZOOHBIE Korebanus,

® 3amem Cymounsie (HOub — 0eHb — HOYb).

M1 BCE 3T0 MPOUCXOAHT Ha (OHE 3HAYHTENBHO Gonee OAUMEAbHBIX
YUKI08 NOMENAEHUR U NOXONOOUHUA.

H.M. ®ponos [1966 r.] npuBoAHT cleayIOIHe OLEHKH KIHMaTHYe-
CKHMX LUMKJIOB!

e Jlo pesyibraTaM HHCTPYMEHTAIBHBIX H3MEPEHHH CONHEYHOM
aKTHBHOCTH: 2 -3, 5-6, 9-14, 22-23, 4045, 70-90 u 160-190 ner.
BiH3KHE 3HAYEHMA KIMMATHYECKOH PHTMMKM ObUIH nonydeHs! M no pe-
3yJILTATAM MCCICAOBAHMA JICHTOYHBIX TJIMH B TAKUX JIPEBHHX OT/IOXe-
HHAX, KaK IOPCKHE M JIEBOHCKHE (COOTBETCTBEHHO yjalleHHbIE OT HAC Ha
200 1 400 MaH. neT).

¢ B mueicronene (HaX0AMTCA BO BpEMEHHOM uHTepBac 10 Thic. —
2 MUIH. JIeT Ha3ad) BhLOENEHB KIMMATHYECKHE PHTME! C WHTEPBANAMH B
283,567, 1133, 1700, 3040, 20400 1 40 800 ner.

e Jlns Gonee APEBHMX reQIONHYECKHX NEPHONOB PA3IMYHBIMH Me-
TOAAMH OBUIH 3a)HKCHPOBaHB! KJIMMATHUECKHE LIHKIIbI JTHHOH 2—6 MAH.
net, 30 mau. ner, 60 — 80 u 150 — 250 max. ner.

PEKOHCTPYKLHIO KIHMATOB B MEOJIOTHYECKOH HCTOPHH 3eMiii vaile
BCEro NPOM3BO/AT HA OCHOBE JKOJIOrHuyeckoro npuxumna. KMckonaemsie
OCTATKH PACTEHHH H JKHBOTHBIX OLECHHBAKOTCA C NO3ZKLUMH COCTOSTHHA OK-
pyXKalolliel cpejibl, KoTopas Moria Obl 06€CNEUnTh CyleCTBOBAKHE TOMO
HIH HHOrO OHOLICHO3a: TETUIOBOI PEXHM H BJIXHOCTL aTMoc(epsl, coné-
HOCTb BOAHBIX 0acceiHOB M ONOCPENOBARHO CBA3AHHBIC C HUMM THIThI
MOYB M NOACTHJIAIONMX KX FOPHBIX NOPOJ (KORTHHEHTAILHOIO MW MOp-
CKOr'o MPOHCXOXICHHA, BO3HUKUIMX B YCJIOBUAX APHOHOTO HITH BIIAXHOTO
KIMMaTa), IPHPOJIHAs 30HAJILHOCTE W T.11. MHaue rorops, Bo Beex Ciy4asnx
3a/1a4ya CBOJHTCA K naseorcorpaguyeckum nocTPOCHHAM.

[‘eonoruyeckyio puTMHKY KIHMaTa XOpOLLIO HILTIOCTPHPYET Teope-
THYECKasds KPHBasi, ONKCHIBAIOLLAS NIEPHOAHYHOCTE CMEHbI TEMIBLIX W XO-
JIOJIHBIX 3710X B HCTOpHH 3emitn (cM. puc. 6.2.3).
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Tendenyuu
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Puc. 6.2.3. 'unoreTHYecKas nocacA0BaTeNbHOCTL JCAHHKOBLIX M «TEIUIBIX»
I'IEPHOH.OB 3a IIOCJ'IeﬂHHﬁ MHJ‘IJIIIEI[)II JIET.
(H3 knuru «3umel vawed naaketsin. M., Mup. 1982).
QEpNHC NOMOCH [10K3I6IBAKT npcnnonaramylo NPOACIKHTENBHOCTE NEAHHKOBBIX NEPHOIOB,

KopoTkyio pUTMUKY OOBIYHO CBA3BIBAIOT C NPHYMHAMK 3EMHOTO
NPOHCXOXKACHHS, TAKHMH, HANPUMED, KaK PaIMOAKTHBHBIN pacnaj, rpa-
BHTallMOHROE CKATHE W PaCTAXEHHE TUIAHETBI, XHMHYECKHE TMPOLECCHI,
pacnpeneieHHe CYIK H MOps, COCTaB arMocdepsl, nNepeMenieHne noso-
COB, IBHXCHHE THTOCHEPHEIX NAHT K T.0.

JAHHHONIEPHOAHYIO PHTMHKY Yallle BCEro NbITAOTCA OOBACHATH
NPHYHHAMH BHE3EMHOro npoucxexaenus. HanbGonee wuenbHoe npea-
CTaBNGHHE 31ECh MNO3BONSKET [MOAYYHTH TANANGHTPHYCCKAR MOIENH
A.bapenbayma. Ona xacaerca He TOMHKO ODBRCHENRH KINMaTHYECKOH
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UMKIIMYHOCTH, OHAa OXBATbIBACT rPOMaAHLIH CNEKTP ABJIEHHH, onpene-
RAFOUHX YCTPOHCTBO MHPA, B KOTOPOM Mbl KHBEM.

Teneps paccMOTPHM OCOOEHHOCTH CMEHBI reocdep no Ux macce B
Hanpasnenuu no paamycy 3emun (cm.tabn. 6.2.1). Ilo naHubIM JTOM
tabnuusl  nocrpoum rpaguk  m(R), xoTOpblit  packpbiBaeT Ham
yAUBHTENbHBIEC Beww (cM. puc. 6.2.4):

2eochepel no macce co30aiom 2e0Cheprvill yuxi.

Cepeauna storo umukna (oxono 4,5 teic.km) B 1a621.6.2.1 ne 3aduk-
CHPOBAHA M MOJYYEHA UCKITIOYHTEABHO KAK MPOAYKT HauieH MHTEprpe-
TAUMH — NPOJAYKT HALWero )efaHus ciaenars WHKI kpacusbim. OnHako
0Ka3a/J10Ch, MTO HALIE XKEJNaHHE XOPOWO COMIacyercs C AaHHBIMH 110
pacnpeeNeHHI0 BEJAHYMHBLL CHJIbBI TAXECTH BJOJNL paauyca 3eMiH

(puc. 6.2.5).
Tabauya 6.2.1

Crpykrypa 3emau no macce reocep

leocdepst Pagnyc  Mowmocts Cpenuss Macca reocepsl
RI0° M cnos, AR.10°, M mnorHocTs, 1/ oM’ m., 10, kr

Buyrpennee agpo  1.25 1,25 17,0 14

Buewnee aapo 347 2,22 10,8 180

Huxkiisn Maurua 5,37 1,90 5.24 252

lepexonnas zona 597 0.60 43 104

Bepxnaa manutus 6,33 0,36 345 59

Jlurocpepa 6,37 0,04 335 7

Brewnne obonoukn

(ruapocdepa,

atmocdepa,

GHocdepa) 9,00 2-3 - 0.18

IMpumevanun:

1. TlockonbKy MOIHOCTE aTMOChEPBI ¢ YUETOM AHCCHNATHBHOTO CNOS OLCHHBACTCA B
2-3 THIC.KM, NPHHMMACM BUEUIHIOW rPaHitly 3eman (Mo BeuecTsy) NpubAIHTENL-
HO Ha PACCTOAHHM 9 ThIC.KM OT €€ lienTpa.

H3-3a oTHOCHTENBHO 1e60bIWOI Macchl BHeHnX 06onouek 1 obbeanuun ux. Takoe
NpPaBo NOABAACTCA H B CHIY KX B3aUMONPOHHKHOBENHA (BCnoMiuTe apyca obnaunio-
CTH, BAAAHOCTb BO3YXA, KHBYIO «TKaHb» ),

3. Macca ruapocdieput 17,2:10% kr s3sta no P. Iappency # ®. Makkensu [1974 1] ¢

y4€TOM MOPOBBLIX BO/ OCAIKOB.

L

Ha puc. 6.2.4 nokaszano wamenenue maccst reocdep sdoab paduyca
3eman. MHe KaxeTcs, 4To 310 ODCTOATENLCTBO B KAKOH-TO MEpEe UCKaXa-

54



€T HHCXOJIALYIO BETBb LIMKJIA, NOCKOJIbKY PAalBYC He TOXJECTBEHeH Bpe-
MEHH BO3HMKHOBeHHA reocdep. Haseproe, 6e3 ocoboro yuiepda uia He-
THHbI MO’KHO CHYMTATh, YTO BTOpas (a3za LKKIA BOSHHKHOBEHHA reocdep
npoTeKana MeUieHHee, Yem nepsas (B CUy yBelHYeHHA AePHUHTA HC-
XOAHOTO BELECTBA KOHJCHCHPYIOLICHCA a30BOH TymaHHOCTH). B aTOoM
C/Iy4ae HHCXO/ALIAA BETBb, OCOOCHHO B HIKHEH CBOCH 4acTH, CABHHETCA
HECKOJILKO BIIPABO, YTO CAENAeT Hally KPHBYIO elé Gonee u3sWHONH H
Gonce «p3anpasjaiuned». XoTs OHA M TaK 0CTATOYHO XOPOLIA.

m
mzle
Kr

250
200 1
150
100 -

50

R10%M

O 1 23 4 5 6 78 9

Puc. 6.2.4. I'eocepubiit uukn 3emin,

R10* kM

'

"
.

D da s Y= Q= ) W
]

L

300 1000 g, oMic

Puc. 6.2.5. Hamenenne yckopenns ceoboanoro naenus (g, cm/c’) na nnanere 3emns.
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O uem roBopHT HaMeHHbIH reocdepHbli HKN? OH CHMBOIN3HpYET
KH3HEHHBIH LHKI Boobue, MoGoi npouecc, HMEIOUIMI Ha4Yalo H KOHEU.

3EMJISA ®OPMUPOBAJIACH B BUJE TTOCJIEJJOBATEJILHO
HAPACTAIOIWUX OT EE LIEHTPA OBOJIOYEK.
3TOT MPOLIECC TTPOTEKAJI B BUJE LITHKJIA:
MAJIO = BOJIBLIE = MHOTI'O => MEHBIIE = MAJIO.

["eocdepHbI LMK NPEKPACHO BIHCHLIBAETCH B raJlAKTHYCCKYO MO-
J1e/lb UMKJIHYHOCTH, NO3BOJIKIOLER HE TOJIbKO YBHAETb IHEPreTHUECKYIO
3aBHCHMOCTh 3€MJIM OT IIPOLIECCOB, npoucxoasumx B [anakrTuke, HO M
MOHATH (PU3HYECKYIO OCHOBY KBAHTOBOI'O XapPaKTepa ee Pa3BHTHA.

Ceroaus Hctopua ["anakTHKH A0CTATOYHO XOPOLIO YBA3aHA C HCTO-
pueit 3emun. M3 MHOrouncaenubix GaxTos COrjiacoBaHHOCTH I'aJaKTH-
YECKHMX M 3eMHBIX COOBITHI NPUBEAEM TONBKO OAHH: JHOXU 6EIUKUX ON€-
OCHeHull COBNAdavm ¢ INOXAMU AKMUEHO20 36e30000pazo6anus. B sno-
Xu oce cnabo2o 36e30000paz06anus 6eaUKUE ONEOEHECHUA NPEKPAaom-
ca. 10T HAaKT MOKHO OOBACHHTL KaK uepejoBaHue 3MN0Xx geduuura u
anox u30bITKA 3Hepro3anaca B ['anakTuke:

MHO20 HOBBIX 36€30 — MAIO INEP2UU 01 3emiu;
MAN0 HOBBIX 36€30 — UIOLIMOK IHEP2UN N Iemau.

[anakTuka pa3BuBaeTcs M Ha JTO pPa3BHTHE TPATHT 3anachl CBOEN
BlyTpenHeii 3neprun. Ho pacnpenensiiorcs 3t 3anackl no «ocobomy
rpaduKy»: eHawane 0OHUM, 3AMEM OPY2UM, ... HO HE BCEM CPA3Y ... HUKO-
20a 6cem cpasy u, KOHEUHO, KANCOOMY «no panzy». BonbIIUM 1 BaXKHbIM,
TAaKHM, HanpuMep, Kak 3BE3/1bl, 1AETCA MHOTO. ManibiM, TAKHM, KaK 3eM-
N4, — NOMEHbLLE. A yXX Kaw/blit 1M0Jy4YHBLWKA nepepacnpeaeiser nouy-
4EHHOE 1o cBoeMYy coOCTBCHROMY BHYTpeHHeMy rpaduky. Henpasaa nwu,
ITOXOXE Ha CHCTEMY (DMHAHCHPOBAHHUA M roCyIapcTBeHHbIH Ol0keT? A
Bbl, HABEPHOE, AYMaJH, 4TO BCE 3TO nNpuaymain venosek? Her, Bcé 210
NPHAYMAHO 3a/101r0 A0 4enoBeka. HanpacHo 4enoBek NbITaeTcs CTaTh
s ipupoabt 6orom. Ou npocTo €€ YacTb U, BO3MOXKHO, HENYHIUas.

Ho otxyaa xe nonyvaer sxepruio cama nawa [Nanaxtika? KoHeuno,
13 Beenennoil. boabine HeoTKyAa, a ralakKTHKH—CHCTEMB! OTKPBITHIC.

TTo3TOMY HCTOKM LMKJIHYHOCTH 3eMHBIX ITPOLECCOB M COOBITHI ecTe-
CTBEHHO CBA3bIBATH HE TOJLKO C JKH3HBIO [aNaKTHKH, HO M C XKH3HLIO
Bceenennoii. MinTepectsie u, BO3MOXHO, CANHCTBEHHBIE B CBOEM pOjie pe-
3yJIbTAaTHl B 3TOM Hanpasiaenuy Gbn nomyuenst AE. Kyaunkosuuem (80—

56



90-e roasl, Kues). O nocTponst Ype3BblNaiHO KPaCHBYHO MOACIh YUK Y-
HOCMU Mupda, NONOXKUB B €€ OCHOBY HJIEI0 MY3bIK/ILHOH MapMOHHH.

WM npeu1oXken nepHoauyecKui 3aKOH I'eQJIONHH, B COOTBETCTBHH C
KOTOPbIM OCHOBHBIE TCOJIOIHYECKHE UMK 00pa3yloT edunyro peso-
HGHCHO-BEGMfOCGH\?ﬂHH'WO cucmemy. Cneuna.nbﬂuc HCCJIEAOBAKHA 1O-
Ka3ajM, 4TO JTa CHCTeMa NPeACTaBIseT COOOH (parMEHT PHTMHYECKOH
CTPYKTYphl BcenenHoil, oxparbiBaloleH Bce YpOBHH €€ OPraHH3aLHK —
OT MHKpO- 10 Meramupa. [To A.E. Kyinukosuuy, Beenennas npeacras-
nsetT coDOH HEPapXMYECKYK0 CHCTEMY PE30HAHCHO CBSI3aHHBIX NPOLEC-
coB. B €€ pHTMHYECKOH CTPYKTYpe XOPOLIO NPOSBASIOTCA WHTEPBAJIbI
nudaroposa ¢Tpos (npuma, KBapTa, KBHHTA, OKTaBa). B 3TOM cMmbicne
BceenenHas 3BYYHMT Kak THraHTckui opkectp. HasepHoe, e¢€ MoxHO
CHBILATE, HO, K COXKANCHHIO, HE HAM.

BCEJIEHHAS «3BYUUT». EE 3BYUAHUE IPOSIBJISIETC 5
B LIMKJIAX, KOTOPBIE B3AUMOJIEUCTBYIOT 10
MEXAHHU3MY PE3OHAHCA.

6.3. KpyroBopoernt npHpoaHbiX BOA

B camom o6tieM Bujie Haes KPYroBOpOTa NPHPOAHBIX BOJ 10CTa-
TOYHO ACHA:

¢ aksamopuu Muposozo oxearna, 03ep, pek nOCMOAKKO Rpoucxooum
ucnaperue 600, Komopas KOKOCHCUPYEMCR 6 ammocdepe u, evinadas
Ha NOGEPXHOCIMb MGMEPUKOS U OKEAHd, 6HOGL MONOANAEM 3anacel 2U0-
pocgepui.

OO6uee ypaBHeHue BOLHOIO 0alaHCa Mo TOH CxeMe MOXHO rpeji-
CTABHTb B CIE/IYIOLIEM BHIE:
o Mupoeozo okeana

Zu=Xu+Y, (6.3.1)
08 0baCMEN CYUIN, UMEIONUX CMOK 8 OKean,
Ze=Xc-Y, (6.3.2)
oas beccmounbix obracmett
Zs0=X50, (6.3.3)

rje Z — ucnapeHHe; X — oca/ikk; Y — cTok.
IIpocymmupoBag Boipaxesnus (6.3.1) — (6.3.3), nonyuyum ypapHeHue
BOAHOTO GaslaHca AN BCEro 3€MHOro 1mapa
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UHCAOBbIE 3HAYCHHA INABHBIX JJIEMEHTOB 0OLIEro rogoBoro BOJ-
Horo Ganaxca 3emaM npeacrasieHs B Tabn. 6.3.1.

[Mpexae yem paccMmaTpupaTts OoJiee geTajibHOE KPYroBOPOT NPHPO-
HbIX BO/l, ABJEHHE CIOKHOE H MHOrooOpa3sHoe, cneayeT A0rOBOPHTHCA O
BBUICJICHHH I71aBHBIX NTEHETHYECKHX THITOB NOA3EMHBIX BOJL.

Memeozennbimu HasbiBalOT aTMOChepHbIe BOAB (A0KAEBBIC HIH
CHETOBBIE U JICAHHKOBBIC).

Hupunsmpayuonnsie Boabl 00paszyioTes B HeAPax 3eMitH B pesylib-
TaTe NPOCAYHBAHHA ATMOCHEPHBIX OCAJKOB HIH NMOBEPXHOCTHBIX BOA
uepes Mopbl H MENKHUE TPELWMHBL B TOPHLIX noposax. K HHM OTHOCHTCS
OCHOBHAf YacTh MOA3EMHbIX BOA, UTAIOWKX PEKH W BOJAOEMBI, T.€. y4a-
CTBYIOILIHX B MHTEHCHBHOM BOJI0OOMEHE B BEPXHeil YacTH auTochepsl.

Huprioayuonrnsie Boasl 00pasyroTcs B pe3yibTaTe BTEKAHHS aT-
MOC(HEPHBIX H MOBEPXHOCTHBIX BOJL 4epe3 KPYNHbIEC TPEUIHHBI, BOPOHKH,
nposansl. HanGonee uacto mudmoaunonnsie Boabl Habnioaaworcs B

KapCTOBKIX paloHax.
Tadnuya 6.3.1

Fogosoii Bognbii 6aaanc 3eman 1]

Inements BOAKOro Gananca [ O6uem,xm | Cnok, mm
[epndepuiinan yacte cyuwn (116 800 Toic. KM®)
Ocanku 106 600 910
Peuioii cTOK 41 000 350
Henapenue 65 000 560
JamkHyTas wacTh cywn (32 100 Thic. kM%)
Ocanku 7 500 238
Hcnapenue 7 500 238
Mutposoii okean (361 100 Tric. kKM?)
Ocanxn 411 600 1140
[pHTOK peyHbIX BOA 41 000 114
Hcnapenue 452 600 1254
3emuoit wap (510 000 Toic. Kkn’)
Ocankn 525 100 1030
Hcnapenne 525 100 1030

Konoencayuonnoimu HasbiBalOT BoAbl, 00pasylolMecs B Heapax
3eMAM B pe3ysbTare KOuACHCalUMM Boaublx napos. Haubosce spko
MpOABJIAIOTCA TaKHC BOJIbl B KapC'I‘OBbIX newepax, NOA3EMHBIX I'OPHMK
BbIpabOTKaX.

Cedunenmocentvie BOAbI GOPMUPYIOTCH B NPOULCCE OCANKOHAKOMN-
JICHHs B BOJOEMAX W OTXaTHA BOJLI B GunbTpylowme npocion. Huoraa
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ITH BOABI HA3bIBAIOT PEAUKMOGLIMU WIH NOPEOeHHbIMU, HO NOCICAHHE
TEPMHHBI MeHee YAauHbl. CeAHMEHTOreHHbIE BOJBl LWHPOKO pacnpo-
CTPAHEHbI B OCAJI0UHBIX TOJILIAX APTE3HAHCKHX DacceitHOB.

Memamopghozennvie Boabl 00pa3yloTes B npouecce Metamopdhuima
FOPHBLIX MOPOJ, YACTO COMPOBOXKAAIOWIEIOCH XHMHYECKHMH PEaKUMAMM
¢ BbLaeneHneM Bojabl. POPMHPOBAKMIO 3THX BOA CNOCOOCTBYIOT BHICOKHE
TEMIEPaTypa H 1aBAEHHE.

Mazenvamozennbie — Boabl, KOTOpbIe 00pa3yIOTCA B 3€MHOH KOpe B
npoilecce OCTHIBAHMA MArMbl WM OTACNCHHMA OT HEe JIETYYHX KOMMO-
HEHTOB, B TOM YHC/I€ BOASHLIX [1apOB.

Bospoxcdennbiymu Ha3biBalOT BOAbL, 00pasylomMecs npH Aeruapa-
TalHH MHHEPAIOR, COACPKALIMX MOJIEKY/IbI BOJbI.

TaxkoBbl raBHBIE TEHETHYECKHE THIbI MOA3E€MHBIX BOA MO HMCTOY-
HHKY MX MPOUCXOXKACHHA. B JIMTEPATYpE 4aCTO BCTPEHAETCH TaKKe Tep-
MHH rogenuabuble (lonbie) BOAbl, BBEJCHHbIM HEMEUKHM TeojloroM 3.
3ioccom. UM o6o3HauvaroTes Bobl, MONaBUWIHE B AHTOCHEPY M3 MAHTHH.
OTH BOAbI 00pa3ylOTCa W3 NapoB BObl, AHCCOLMHPOBAHHBIX MOJEKY
H™ u OH", npst noabeMe Marmpl H NPH APYTrHX IIyOHHHBIX npouec-
cax H MOTYT ObITb OTHECEHBI K MA2MAMO2EHHbIM.

OO6wWHii KpyroBOpoT BO/IbI HA 3eMJie B HACTOSLUEE BPEMSA NMPHHATO
pa3jensTh Ha JBa THNA:

o Kaumamuueckuit kpyeogopom. OH NPOMUCXOAHT B 00aCTH Me-
Ky NOBEPXHOCTbIO 3emiu M Tpononaysoi. O6ycnoenen npeumyiue-
CTBEHHO MeTeoposiornyeckumu (akropamu u odopmiieH B Buje pas-
JIMYHBIX UMPKYJIAUHOHHBIX SYEeK.

e [eonoeuyeckuu kpyzosopont. IIpOCTPaHCTBEHHO NPHYPOHYEH B
OCHOBHOM K nurochepe. OOycnoBieH, rnaBisiM 06pa3oM, reoxumuue-
CKHMH, NETPOJIOrHYECKUMH H TEKTOHHUYECKHMH NPOUECCAMH.

KIMMATUYECKHUIA KPYTOBOPOT MOXHO NPeACTaBUThH B
BUJIE CNEAYIOLEl CXeMbl:

MKC A
| l
Oxe?u e ATMoC(epa »Cywa p »Oxean,
g
MKO. n
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B KOTOPOK A — 03HayaeT arMocdepHbiit unK, P — nosepxuocThsil, IT —
nomemusiil, MKO — mansiii kpyrosopor okeana, MKC — mansiit kpyro-
BOPOT CYLUH.

CTpyKTypa KIHMaTHYECKOr0 KpyroBOpOTa M3Yy4aercs A0CTaTo4HO
aasHo. Oanaxko B uesoM mis 3emin AU PepeHuHpoBaHHOr0 BOAHOTO
Gananca no 60NBWOMY H MaBIM KPYTOBOPOTaM BCE €IIE HE NOJIYYEHO.

HanbGonee cnoxueiM sBasercs Oonbwoi kpyrosopor. Ou
npeacrasnser coboi BoA00OMeH MexKAy OKeaHOM H cymeii. Bort ero
XapaKTepHCTHKA.

Ammocgpepuvrit yura. Ilpotexaer no cxeme:
oKean— ammocghepa— cywa— ammocgepa—> okean.

On ouenb HENMPOJO/DKHTENEH, ero BpeMs uiMepserca cytkamu. [lo
M.U. JIsBOBHYY, KPYroBOpPOT ROASHOTO napa B atMocdepe B cpeaHeMm
coctasnser 0,027 rona. Cpestnee cofepkxaine pacCTBOPEHHBIX BEILECTB B
arMocdepHbIX ocankax Hepesuko: no B. M. Bepuaackomy — 34 mr/a, no
B. M. lpo3nosoii (ans teppuropun CCCP) —~ 21 mr/n. OaHako MHOro-
KPAaTHOCTh AaTMOCHEPHOTO UMKIA B TeueHHe roga oO0yClOBIHBAET J0-
BOJIbHO HHTEHCHBHbIH OOMEH BOI0H MEKAY CYIIEH H OKEAHOM.

MoxHo npubOAMKEHHO OleHHThL aTMOC(epHLIl NpHUBHOC pac-
TBOPEHHBIX BEILLUECTB ¢ CYWIH B OKeaH — nopaoka 600 avi. m/200 n n3
okeana Ha cymy — okoao 800 man. m/200. HerpyAno onpeaenuTs Mojy-
JIH ITHX BEJIHYMH: 028 cywu 4, a oana okeama 2,2 m/(mf‘,?od). IMonyyen-
Hbie UHPHI ABASAIOTCH OPHEHTHPOBOYHBIMK. Tem He Menee, Oyayuu
OCHOBAHHBIMH Ha CPEAHHX 3HAYEHMAX PACHYETHBLIX XAPAKTEPHCTHK,
OHH TMO3BOJNAIOT CAAENATh /IBA BAXKHBIX BHIROAA:

® obmen eewecmaom MeXcOoy OKeawmoM U CYweu uepes ammo-
cepublii cmok nowmu cbarancuposan no ar06omy obnvemy,

®  UHMEHCUBHOCMb CHOCA MAMEPUAAA C CYWU noymu 6 06a paza
RPe6ebIUaGem UHMEHCUBROCMb NEPEHOCA MAMEPUINA CO CMODOKYI
OKEGHO

Hukn noeepxnocmnozo cmoka. Ero Moxuo n300pa3uth B Buae
CXEMBI.

OKean—» ammocghepa—» Cyua— noeepxHOCMHbIL CMOK— OKeaH.

I"'os10B0ii 06BEM PEYHOro cTOKa B OKCaH Pa3sHbIMH ABTOPAMH Olle-
Husasnca no-pasiomy. [lo I'A. MakcumoBuuy, ans Bceid cywn 6e3 nyc-
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ThiHb M MOJNYNYCTBIHL OH cocTaBaser 34 667 kv, no O.A. Anekuny —
35 560km’, no M.U. JIssoBuuy — 41 000 km’.

s repputopsu CCCP B cBOe BpeMs ObUIH NIPOBEACHB] I€TANILHBIE
paboThl MO M3YHEHHIO BOAHBIX PECYPCOB M BOAHOr0 OanaHca, KOTOpbiE
NO3BOJIMIIM MOJACYHTATL HE TOJBLKO BOJHBIE PECYPChl OCHOBHBIX PEK, HO
M BOAHBIN DajlaHC pedHbIX BOAOCOOPOB 1o GaccedHam OMBIBAIOUIHX MO-
pei 3a MHOTO/1ETHHIT nepuoa. s XapakTEePUCTHKH ITOrO LKA MOXKHO
NPUBCCTH HecKoNnbko uudp. Cpeanuii rofoBoit cymmapmsii pewnou
cmok cocmaensn. 6 bacceunvt benoco u bapenyesa mopeit — Heckonbko
Gonvwe 284 km’, 6 6accein baimuiickoeo mops (CCCP) — okono 120
xxm’, Yepnozo (CCCP) u Asoeckozo — okono 104 k', Kacnuiickozo —
295 kv, Tlpu 3TOM 1015 NOBEPXHOCTHOTO CTOKa Konebanack or 36 10
94 %, B cpeanem coctaBnana 70-75 %. Ilo M.H. JIbBoBHuY, B pe4yHOM
CTOKE J10/15 TIOBEPXHOCTHBIX BOJA JUIS BCEH CYWM pPaBHAIACh IpH-
6an3uTensHo 68 %.

ITo croeil NpPOAOIKUTENLHOCTH KK/ TIOBEPXHOCTHOTO CTOKA MOXKHO
OTHECTH K YHCIY MOOMIBHBIX, €r0 BpEMs H3MEPACTCH CYTKaMM H jie-
CATKaMH CYTOK (JUIMTEIBHOCTH NAaBOAKOB H nosiosoauii). ITo M.H. JibBoBH-
4y, HHTCHCHBHOCTD MOJIHOTO BOI000OMEHA NMOBEPXHOCTHOIO CTOKA OLIEHH-
BACTCH B CPEAHEM A5 3eMHOTO wapa npubnusurensto B 0,033 roza.

[To O.A. Anekuny, CpeiHsisi MHHEpaJnu3auMs BOI PEYHOro CTOKA
paBHa 89,2 mr/n, a exero/iHblii BLIHOC B OKEaH PacTBOPEHHBIX COJeH
nocruraer 3171 man. 1. [IpyHMMmas, 4TO B peYHOM CTOKE Ha /10110 NOA-
3EMHBIX BOJ NpUXoaAHTcA 32 %, rofloBoH NMOBEPXHOCTHBIA CTOK B OKeaH
MOKHO OUCHHTH npuOau3uTEensHO B 24 200 KM', 2 KOJIM4ECTBO BHIHOCH-
MbIX ¢ HUM costeit — 900 MIH. T WK 6 T/(KM” -TO1), eC/IH NPHHATH CPeii-
(KK MHHEPAIM3ALMIO 1IOA3EMHBIX BOA, ITHTAIOWMX PEKH, paBHOK 200
vz (o B . Bepuagckomy).

{{ukn nodzemnozo cmoka. 1101 UKKNOM 1OJ3EMHOTO CTOKA CACaY-
¢1 HIOHHMaTh NpoLece BOAOOOMEHA MEXKIY OKEaHOM M Cylueli, npote-
KAKIMI M0 cXeme:

OKeaH— ammocepa—> cyua— uHGUALMPAYUR 8 20pHbIE NOPOIbl—>
NOO3EMHBLU CIMOK 6 PEKU U 8MECme C NOBEPXHOCMHBIMU 600aMUL 8 OKEAH
(uau nenocpedcmeeHHO 68 Mope).

{0/10B0O# 00BEM MOA3EMHOrO CTOKA JUIS 3€MHOIO mapa B UCJIOM HE
noacuuTeIBaiica. OHAKO O MOpAJKE 3TOH BEIHYHMHBI FOBOPHTH MOXKHO. ITo
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M.U. JIbBoBHHY, NOA3EMHBII CTOK Yepes pexu coctasiser 12 000 km’/roz,
no jaunsim O.A. Anekuna — npubansurensuo 11 360 KM /ros.

HenocpeactBentblii CTOK noaseMubix Boj B MHpOBOii okeaH, T.e.
CTOK Bi10/1b OeperoBoii JIMHKK ¥ HA Wenb(e, B CPeHEM COCTABNIAET OKOJIO
2 % NpHTOKA peuHBIX BOJ M H3MEHAETCS 110 OPHEHTHPOBOYHBIM OLIEHKAM
ot 800 1o 2500 kM’/ron, Beinu nposeseust u Gonee Tounble auddepen-
UMPOBAHHbIC OLUECHKH 10 KOHTHHEHTAM, OCTPOBaM, OTAC/IBHBIM MOPAM.
Pe3yIbTaThl OKa3auch 6aM3kK — 2400 KM'/TOf, B TOM 4HCHE MO KOHTH-
HeHTaM — 1485 xm’/roz1, a 110 KpynsbiM ocTpoBam — 915 km'/roz.

[Tpos0IXKTENBHOCTE NOA3EMHOMO UMKIA 3HAYHTENbHAs. B HacTos-
uIee BpeMs HAKOMMWIHCH AAHHBIEC, KOTOPbIC [MOKa3blBAKOT, YTO IPOAOI-
KHTEJILHOCTh LMKJIA TOA3EMHOTO CTOKAa B pa3nu4HbIX M3KKO-reorpa-
(GHUeCKHX M Te0JIOTHYECKHX YCIOBHAX ualle Bcero H3MEpAETCA AecsT-
KAMH H COTHAMM JIET.

XHMHUYECKHIT COCTaB M MHHEPAITH3ALMS BOJ, yYACTBYIOLIHX B LIKKIIE
NOJ3EMHOr0 CTOKA, I0BOJIBHO NECTpbie, HO H3MEHAIOTCR Bosee MK Me-
HEE 3aKOHOMEpPHO B 3aBHCHMOCTH OT (pu3MKo-reorpaduueckux, reoso-
[HYECKMX H THAPOAMHAMHUCCKHX YCIOBHH. CpelHAA MHHEDAIH3ALHSA
NOJ3EMHBIX BOJI, Pa3rpyXalolLMXCs B MOPS H OKeaHbl, MOXKET ObITb Olle-
HEHA MO JIAHHBIM MEXEHHOro CTOKa pex H cocTaBaser npumepHo 200
mr/n. CymmapHbii BIHOC coiled npu aTom aocturaeT 1300 Mau. 1/roa.

B umukie moazeMHOro CToka nocrynjieHHe BOJ B MOPS M OKeaHbl
MOKET TPOHCXOAHTH PasHbIMK NYTAMH. YacTh NOA3EMHBIX BOJ Y4acT-
BYET B PEYHOM CTOKE, 3HAYHTEILHOE KONMYECTBO NMEPEHOCHTCS B BUJE
MO/IPYCIOBLIX A/TIOBHAIBHBIX MOTOKOB, YaCTh Pa3rPyXaeTCs B BHJIE HC-
TOMHHKOB Win (HALTPYETCS MMPOKMM HPOHTOM BAOIL JIMHHH Oepera
HA PadIHYHBIX TYOHHAX APH BBLIKIIMHHBAHHH BOJAOHOCHBIX rOPH3OHTOB
B npejiesiax wesnbda HiIH MATEPHKOBOIO CKJIOHA.

[TepeyrnyGnesnsie  pedyHble JIOMHHBI, 3anOJHEHHBIE MECYAHO-
rPaBUHHBIM M TAIEYHBLIM MATEPHAJIOM, SBISIOTCS MOIUHBIMK JAPEHaAMM
IS OKPYXAIOIMX BOAOPA3AENbHBIX MAaCCHBOB. JTH JIPEHBI KOHYCAMH
BLIHOCA IMABHBIX pek 00pbiBaloTcs B Mope. OCHOBHOH 0COBEHHOCTHIO
3TOH pasrpy3ku ABNACTCS OIHOBPEMEHHOE NPOHHKHOBEHHE MOPCKHX
BOJl B CTOPOHY CyIM B BH/E A3bIKA, NOJACTHJIAIOIIETO MOTOK MPECHBIX
BO/ W BBIKIMHHMBAIOLWEIOCA HA ONPE/C/ICHHOM PACCTOAHHH OT JIMHMH
Depera. 310 pacCTOSHME 3aBHCHT OT HANOPa BOA CYUH H COOTHOIICHHA
MIOTHOCTH MOPCKOR M NOJ3€MHOMH BOAbI. [ToHMKeHHE YPOBHEH noasem-
HBIX BOJIL HA CYIC M/IH TTOBBILUERHE YPOBHA B MOpPE (IIPH HATOHHbLIX BET-
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pax, NpWIMBAaxX, MTOPMAX) YCHIMBAET NPOHHKHOBEHHE MOPCKHX BOA B
CTOPOHY CYIIH (HHOTAA A0 JAECATKOB KWIOMETPOB). SBjieHns Takoro po-
Na HabnoalTCs He TONMBLKO B MOAPYCIOBLIX NMOTOKAX, HO HMEKT Bonee
IIHPOKOE Pa3sBHTHE H NPH COOTBETCTBYIOIIMX YCAOBHAX MOTyT Habmio-
JaThCA HA BCEX MPHOPEKHBIX TEPPHUTOPHAX.

CywecTsyeT npsMoe BO3JICHCTBHE OKEAHMHYECKHX NPHJIHBOB H OT-
JIMBOB Ha NOJ3EMHBIC BOAbI CYLH. BAHAHHE aMIUIHTYAbI OKEAHHYECKHX
NMPHAMBOB HA YPOBEHbL NOI3EMHBIX BOJ BOAM3KM Oepera oueHuBaercs B
30-50 % ot obweii aMnAMTYAbl H3MEHEHHA YPOBHS, a HA TEPPHUTOPHUAX,
yiaaleHHbIX 0T Mopa, B 1-3 %. Kaxaelit NpHIHB U OTIUB BBI3LIBAET HE-
KOTOpOE 3ana3jbiBaHue KosieOaHus 3epkajia NMoA3eMHbIX BOA Ha NpHie-
rawoleit K Moplo cyLue.

B npuOpexubix paioHax, CIOKEHHBIX 3aKapCTOBAHHBIMH FOPHBIMH
NOpoAaMH, pasrpy3ka MO/A3eMHBIX BOJA B MOpe OObIMHO NPOMCXOAMT B
BHJIe CYyOMapHHHBIX WCTOYHHKOB. TakHe HCTOUHHKH W3BeCTHbI Ha Uep-
HoMopckoM mnobepexse Kaskaza, B Kpeimy, Ha CpeanseMHOMOPCKOM
nobepexve. Habmoaenus, nposeseHHble Ha cyOMapHHHBIX McC-
TOYHMKAX, MOKa3bIBAIOT, YTO MHOTHE M3 HHX (QYHKUHOHUPYIOT CO 3Ha-
YHTENbHBLIMH NepepbiBami. OHH MCCAKAIOT B 3aCyLIIMBOE BpEeMA roja,
KOT/la IHTAHWE 3a CYeT aTMOC(EpHBIX OCAJIKOB NPAKTHYECKH MpeKpa-
LIAETCA, U HATNOPbl MOA3EMHBIX BOA CO CTOPOHBI CYIUH YMCHLLIAKTCSH
HACTOJIbKO, YTO MOJ3EMHBIA NOTOK HE MOXET MpPeoaoseTh BCTPEYHOro
HaNnopa MOPCKHX BOJ. B Takux ciy4asx MOpcKas BO/JAa MOXET NPOHU-
KaTh B Npeaenbl CyIH Ha 3HAYHUTENbHbIE PACCTOSAHHA W 3aCONATh MO~
3¢MHbIE BOJbl HA yYacTKaxX B0j03abopos.

KpaTkoe paccMOTpeHHe OCHOBHBIX LIHK/IOB KJIHMaTHYECKOro Kpy-
roBopoTa BOJIbl NMO3BOJSET FOBOPHTbH O HAIMYHMH Y HHX NO KpalHei
Mepe ABYX IIaBHBIX O0UIMX 4epT:

1. Oounaxoeozo nauana yuknos: oxean— ammocghepa— cywa,
obycnoenusarouezo obazamenvroe yuaemwe 6 600006MeHe ammo-
cheprbix 0CAOK06 OKEAHUYECKO20 NPOMCXONCOCHUR.

2. DopMupoBaHUAs XUMUYECKO20 COCMAsa 600, y4acmeyloujux &
KIUMGmMUuYeckom Kpyzoeopome, 21asnuim 0bpasom é pesyaibmame npo-
Yeccoe pacmeopeHus U 6blufena UBarUs C YACMUYHBIM KOHYEHMPUPO-
8AHUEM 3a CHEM UCNAPEHUA.

OTAMYaTCA UMKIIbL JHIUbL 3aBEPIIAIOLICH CTajMeH, NPHBOAALICH
BO BCEX C/Yy4asX K BO3BPAILCHHIO OKCAHHYCCKHX NApOB B OKeaH.



IFEOJIOTHYECKUH KPYTOBOPOT MOXKHO NMPEACTABHTHL B
BHAC CXCMBI!
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rae I'T" — ruaporeonornyeckuit uukn; UH — undHIbTpauHOHHbIH dTan;
J1 — sausuonnsii aran; CI — cobersenno reonornyeckuii umkin; HOK
— 3Tan HOBOOOPA30BalHA OKCAHHYECKOH KOPbI (CCPIICHTHHH3ALMA MEPH-
JAOTHTOB, OtyKnatomas uMpKyIauns B pudrossix 001acTaxX, 1104BOAHBII
Byikanusm); [1IOK - aran norpykenns okeaHH4eCKOH KOpbl (JIMTH(M-
KAl 0CakoB, MeTaMOpH3M, rPaHHTH3ALMS, METACOMATO3, JleCepreH-
THHH3AUMK).
Pacemorpum 5Ty exemy Gosnee noapoduno.

l'uopozeonozuneckuit yuxa. [loustue ruIporcoJIOrHYECKOro UHK-
na Obuno Briepsoie npeuiokeHo u cgopmynuposano A. H. Cemuxaro-
BbIM, KOTOPBIf OTHOCHJI K HEMY YCNOBHS H NPOLECCHl H3MEHEHHA COoJle-
BOr'O COCTABA BOJI B TIPOMEKYTOK BPEMEHH MEXAY ABYMS CIIEAYIOLNMH
APYr 33 APYrOM TPAHCIPECCHAMH MOPCKMX 0acCeHHOB, pas/ieNeHHbIX
NEPHOJAAMH CKJIAAYATOCTH H NOJAHATHA. B HacTosliee BpeMs B KakKAOM
CHAPOrEONOrHYeCKOM UKK/IE BbIACIAIOTCS ABA JTana:

®  DNUIUOHHbIL U

®  unurbmpayuonneit.

Ha nepsom 3Tane npoMCXOAAT OCAAKOHAKOIUIEHHE W TEKTOHHYE-
CKOE IOTPYXEHHE, CONPOBOXKAAIOUIHECH 2e0cmamuieCcKu-3/1Uu3UOHHBIM
OCODEHHO 2€00UHAMUYCCKU-ITUIUOHHBIM BOJOOOMEHOM, T.€. BBLIKHMA-
HHEM CCIMMEHTOrCHIbIX BOJA H3 BOAOYNOPOB (rJIMH, COJCHOCHBIX TOJILL,
M3BECTHAKOB W T.J.) B IUIACTHI KOJUIEKTOpA (NECKH, NECYAHHKH, TPeLlH-
HOBATbIe M3BECTHAKH M T.A.). IIpH noanaTHn GacceHa ocaaxkonakoiule-
HHSA NIPOHCXOAUT ACHYAAUHA BOAOYNOPHLIX H BOAOHOCHBLIX CJIOEB H Ha-
CTYNaer BTOPOH JTanm THAPOrCOJOrHYECKOro uMkia — uxguibmpa-
YUOHHBIN, HA KOTOPOM METCOreHHbIEC BO/bI NPOHHKAIOT B TNy0oKHe ro-
PH3OHTBI M NOCTENEHHO 3AMEHSAIOT BO/BI CeAMMEHTOreHHnie. OaHako
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rakas 3aMeHa 00bI4HO ABAAETCA wenoanoi. Cpesin HEPHABTPAUHOHHBIX
BOJl CNOPAAMMECKH COXPAHAKTCH OCTATKH APEBHUX CEJAHMEHTOrEHHbIX
BOJl, CaMH ¢ HWHQHABTPALMOHHbIE BOJbI HE NPOCTO BBLITECHAIOT CEaM-
MEHTOTEHHbIC, HO CMELIHBAKOTCA ¢ HHMM, 00pa3ylOT A3bIKH NPOHHKHO-
BeHuA. [locne HECKOJNIBKHMX TMAPOreoIordHyeckKHX LHKIOB I'MAPOreono-
ruyeckas oOCTaHOBKA B CHCTEME BOAA—-NOPOAA CTAHOBUTCSH 4pe3Bblyaii-
HO CJIOKHOIA.

[To3ke sTa cxema Oblna NOMONHEHa MPOUECCAMK, CBA3ZAHHBIMH C
METaMOP(PH3IMOM MOTPYKAIOUIMXCA MOPOA H CONPOBOKIAIOLIEH €ro je-
rujipatallied MHHEPAJIOB, a TAKKe BO3MOKHOCTBIO MOABICHUA B ITHX
TOMUAX MAarMaToOreHHbiX BOA (1P BHEAPEHHH MArMaTHYECKHX 04aroB H
npossjieHHemM Bynkanusma). C yyeroMm STHX ABIEHHA cudpozeorozuve-
CKUU YUK CManu Ha3vléams AUMO2eH U4 eCKUM.

Haubosee BaxHas 0COBEHHOCTL rMAPOreoNOrHYECKOro (JIMTOreHu-
YECKOro) LUMK/IA 3aK/II04aeTCs B TOM, YTO NOCTYIUIEHHE OKEaHHYECKHX
BOJ/l HA KOHTHMHEHT MPOMCXOIHT BMECTE H OJHOBPEMEHHO C TIOCTYIUICHH-
€M CaMHX MOPOJL N0 CXEME: OKEah—> MOPCKUE 0CAOKU (20pHblE NOPOObL).

B 9TOM OTHOWEHHH 2udpoceonocudecKull (AUMO2eHURECKULL) YUK
ABNACMCA INEMEHMOM PAZBUMUA KOHMUHEHMANbHOU KOPbl, U €20 C643b C
KAUMAMUYECKUM KPy2080pOMOM npedCcmasisiemcs ecmecmeeHHou.

Cobcmeenno 2¢0102ueCKUl UK. ITOT LMK CBA3BIBAIOT CO CXe-
MO# IBHXKEHHSA OKEaHH4ECKOro JIHa U CHCTEMON KOHBEKTHBHBIX MTOTOKOB
B BEpXHEH MAHTHH, pa3pabOTaHHOW B COBPEMEHHOW TEOPHM mauT. B
COOTBETCTBHH C 3TOH TEOPHEH OKeaHH4YECKas KOpa H MOACTHIAloNLaN ee
MaHTHs B Mpeeiax OTAC/AbHbIX GIOKOB Kak10i KOHBCKTHBHOH AYEHKH
MepeMEIaoTCs ¢ OJHHAKOBOH CKOPOCTBIO KAaK €/IMHOE lEJloe OT cpe-
JMHHBIX XpeOTOB M BO3BBILEHHOCTEH K OOpaMIAIOLNM OKEaHbl KOHTH-
HCHTaM.

Paznuume B CKOPOCTAX MEPEMEUICHUS OTACIBHBIX OJIOKOB NMPUBOAMT
K 06pa30BaHHI0 KPYNHBIX Pa3iomos Mexay Humu. Ha Hucxoasmeli set-
BH JIBWXEHMA GJIOKM NOrpy*KaloTcs noa KOHTHHEHTHI, PH ITOM NPOMC-
XoauT cunbHas aedopmanus Kope. B Gonee rnyGokux obnactsx mau-
THH CYWIECTBYET KOHBEKTHBHBIH NOTOK BELWECTBA NMPOTHBONONOMKHOIO
HanpasjieHHA (K CPEJAMHHBIM XpedTaM u Bo3sbimieHHOCTAM) (pHc. 6.3.1).
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Puc. 6.3.1. Cxema o6HOBJICHHA OKCAHNYECKOTO IHA H Npolece npeodpazopania Hasans-
1a B 3x0rHT (no X. Xeccy, b unrepnperaunu A. 3. Punrsyaa u JI. X.Ipuna [1968 r.].

| - ypoBeHs oKeana; 2 = KONTHHCHTWIRHAA KOPa, 3 — ckNadqaToCcTh reocHikmniany, 4 — BYIKansl ¢

AHACINTORON NaBOI; § — oca/lovHbH W DazansToRBI cnoi; 6 — okcannacckmii croii,, 7 — rpaHnua

Moxo; 8 — HHTPYIHK MarM KHCIIOTO K Cpeftiero coctaea; 9 — axnorut; 10 —ainesnoras Marma; |1

~ ManTha (imponut); 12 - GazansToRas mMarma; 13 — ocTatouHbii nepuaoTuT; 14 — HanpaBieHHe

ARMACHHA OKCANMYCCKOro JIHA, ONOKOB KINOrKTE | Cﬁpiﬂylﬂlﬂ“xl‘x MATM,

I =1l = 30uet: | — nepexona 6a3anbTa B IKIOIUT,

Il = norpymaoinxcs Grokos IKNOTHTA,

Il - wacTHyrOro AABACHHA NMUPONHTA.

J1 - octpoBmag ayra; O — okeait; X — CPCAMHHO-OKeanHuecKuii xpeber.

PS. Andesum - nopooa cpeone2o cocmaea. Iupoaum — cunomemuyeckan ucxo0Has no-
poda sepxuelt Manmuy, IK102Um — 20pHGA NOPOOA ZAYOUHNO20 NPOUCXONCAICHIIA.
leocunkiunany — 30ma 6pICOKOU NOOGUNICHOCMIY, BORBWIUX MOWHOCMER OMAONCHUNL U
ARMUBHO2O MASMAMUIMA.

Teopus naur nandonee MHTEpeCHA IS MOJAENH KPyroBopoTa ro-
TOMY, YTO B NPE/UIAra€MOM €10 KPYroBOpOTE BEUIECTBA KOPb! H MAHTHH
MOXHO OXMIaTh Y4aCTHE MOPCKOM BOAbl. MaTephan ManTH, NOAHHMA-
ACh K MOBEPXHOCTH B 30HE CPEJAMHHBIX XpeOTOB BO3BbLILIEHHOCTEH, CI1O-
cobcH B3aHMOAEHCTBOBATL C MOPCKOH BOAOH, 00pasys ceprneHTHHH3H-
poBanHbli NepuAoTHT. Ha HMCXOAALIEH BETBH ABHKEHHMS 1IPOHCXOAHT
JICCEPIEHTHHN3AUMA, H BOA BO3BPALIAECTCH B OKCAH.

Takum o6paszoM, eciun cienoBatTh T0H CXEMe, TO CobCmBeHHO 2€0-
N02UYecKul Kpy2060pom COBEPLIAETCA 110 HEKOTOPO# noyoroi ayre or
UEHTPANBHLIX DAHOHOB OKEAHOR K WX nepudepuu, npu 3toM MOpCKas
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BONA NEPCHOCHTCA Kak Obl B “«3AKOHCCPBHPOBAHHOM» BHAC. AHanus 31o-
ro npouecca rno3BoNui OLUEHHTL TeMn BogoobMena (okono 0,2 KM /ron),
HTO CYWCCTBECHHO MCHbIUE BCCX UHKIOB KJIIHMAaTHYECKOIro Kpyrosopora
BOIbI.

OJ.lHaKO yY4acTue MOpCKOﬁ BO/Ibl B CCPNEHTHHH3AllHH TMEPHA0THTOB
HCKOTOPLIMH CrnelHaNHCTAMH OTPHLIAETCH. Bmecro MOpCKOﬁ BOJIbI B HX
CXeMax Yy4acTBYeT MaHTHIHAsA BOJA, ABKIalOLIascs H3 ryOHH.

Ho Bos0oOMeH, CBA3aHHbLIR ¢ cepneHTHHH3ALUKEN, HE ABNACTCH CO-
crapnatowei coberento reonornyeckoro uukna. Jintocdepa okeanu-
yeckoro THna coaepxiut 1,8 - 10 em’ Boa, cBoGommbIx H QuIHYECKN
CBA3AHHLIX, KOTOpPbLIE B COOTBCTCTBHH C Teopueii MJIHTHOH TEKTOHHKH
NEPEMELIAIOTCA BMECTE ¢ KOPOH B CTOPOHY KOHTHHEHTOB M MOIPYXaloT-
CA NOJA HHX HA ydyactkax raybokosoamsix xenobos. BepoaTHo, yacTts
ITHX BOJA NPHHHMAET y4yacTHe B (JOPMHPOBAHMM PAHHTHON KOPbI KOH-
THHEHTOB M BO3BPAlIACTCA B OKEAH B COOTBETCTBHH C MOJENbIO KIMMa-
THYECKOTO KPYTOBOPOTa JIHIIb MPH BbIXOAE ITOH KOPhl Ha MOBEPXHOCTH
MaTEpHKOB M YE€PE3 BYIKAHHYECKHH annapar: 1o, umo y CJI. lllsapyesa
HA36AHO MAZMAMOZEHHOU (HOPMOU DBUNCCHUS BOOI.

Jlpyras 4acTb BOJl MOYET BOBJIEKATHCA B OOpaTHbIC MOJKOPKOBBIE
TCYCHHA M BO3BPAWWATBCA B OKEAH B 30HAX CPEAMHHBIX XpeOTOB M BO3-
BBILIEHHOCTEH M Yepe3 noABOAHBIC H3BEPKEHHA ¢ MarMamH. [Ipunumas
BpeMs ITOro BOAOOOMEHa, paBHOE BO3PACTY COBPEMEHHBIX OKEaHOB,
OPMEHTHPOBOYHO OLEHWBAECTCH TeMn 3TOro BoJooOOMeHa — OKOJO
1 km*/roz.

Takum 006pa3oM, B COOTBETCTBMH C COBPEMEHHBIMHM MpejaCTaBae-
HUAMH TCOPHH IIMT uenecoobpazHo roBOPHTH O ABYX dTanax cob-
CTBEHHO MeOJIONHYECKOro 1{MK/Ia KpyroBOpoTa BOABI:

® >mane HOB00OPA306AHUA OKEAHUYECKOU KOPbl, TEPPHTOPHAIILHO
CBA32HHOM C 30HOH CPEIMHHO-OKEaHH4YeCKHX XpeOToB H 00ycnoBieH-
HOM NPOLECCAMH CEpPNEHTHHH3AIWH NEPHAOTHTOB, OnyXaalouel uup-
KyNSUuHeH Boj B pudToBbIX 00NMaCTAX, MX METAMOP(PH3IMOM H BYJIKAHH-
4YECKOH NeATeNbHOCTDIO;

® 3mane NoZpyxNceHus OKEAHUWecKOu KOpbl, NPOTCKAIOUIEM B 30-
Hax raybokoBOHbIX kenob0oB U 3BreocHHiIMHANEH Onarogaps npouec-
caM JIMTH(PHKAIMK MOIUHBIX OCAJOYHBIX TOMIL, HX MeTaMopdH3My, rpa-
HHTH3AlHH, M[POIECCaM METACOMaT03a, ACCePrEHHTH3aUHH, NPOHCXO-
JWILLKX IPH TIOrPYKCHUH OKEAHHYECKOH KOpHI.
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OO6WMMH YepTaMH ABYX UMKJIOB [€0J0rMUYecKoro Kpyrosopora Bo/bl
ABJIAIOTCA: UX HAYARO NO CXeME OKeaH— MOpCKue 0CadKu (20pHuie nopo-
Obl), OMUMENLHOCMb 8 MIWUIUOHBI 1 COMHU MWLILOHOS JIEM, CIOMNCHOE 63au-
Modeticmeue 600 U NOPOO 8 YeA06uAx Havumenbuuix 21ybun. Tak Ke Kak u
LHK/IbI KJIHMATHYECKOT'O KPYTOBOPOTA, MHAPOre0JOrHYCCKHH H COOCTBEHHO
reoIOrHYeCcKHi LHKAbI OTMYAIOTCH JIMILL 3aBEPILAOLIEH CTAANEH, Ha KO-
TOPOIT MOXKHO Pa3HUYHTD JIBA PA3HOHANPABNEHHBIX ITana.

A

Swum

Piic. 6.3.2. Obuwas cxeMa OCHOBHBIX LHKIOB KPYroBOpOTa BOA Ha 3emie.
| = wmt u onarhopma, nokemGpuii; [l — cknanuaras soua, PZ; LIl — kpaesoit nporu6, MZ: IV -
ckmuauatas 3ona, MZ,; V — Mmuoreocunkannans, MZ: VI - ssreocunxansans, KZ; VII - ociposnas
nyra; VI - okeannueckas naatopma; IX - cpemnnio-okcannucckil xpeber.
| - KOHTHNHENTANLMAA KOPA; 2 — oOkeaHuueckasn kopa: 3 — nosepxHocTs Moxo; 4 — Gasanntosas
Marma; 5 — oknoruT; 6 — anaesntoras Marma, 7 — wiotepmel, °C; 8 — KoHBeKTHBHOE NBHXKEHMC
MaHTHIIHOrO BELIECTRA.
a— B - 30Hbl; @ — THEPABIX H AUAKHX CTPYKTYPHPOBaHKEIX BOA, 6 — ynnoTHennoro daiona ¢ pasy-
NOPAIOHEIHON PLIXIOH CTPYKTYPOIi, B — MOHOMEPHBIX MOJIEKYA Boabl; A — armochephelii unkn; B
~ BHYTPHKOHTHHEHTAIbHLIH 1MKkA, Bo ~ BHyTpHOKeaunueckuit umka; P —LMkn mosepxxocThoro
croka; 1 - wikn nomemuoro croka; [T — raporeonoruwveckuit unkn; C - aran nosoobpalosanns
oKeaHu4eckoi xopbi; MI™ = 3Tan norpyxcHus okCaHU4ECKOH KOph.

Obmas cxema BCex LMKIOB KPYroBOpoTa BOJIbI ITOKa3aHa Ha puC.
6.3.2. K paccMOTpEHHBIM LIHKIaM ¥ 3TanaM Ha HeM A00aBjieno eme asa:
GH}’mp!tROHMIJHC’HHIMbHH!} 14 GHymleOKEHHH‘JECKUﬂ-. H3BECTHLIC B JIMTE-
patype kak ase Gopmbi Manoro xkpyrosopota. O/IHAKO OHH HE HUMEIOT
DONLILIOTO reoIOrHYecKoro 3HAYCHHA, TAaK KaK CBOAATCA NO CYLIECTBY K
CXEME MCTIAPEHUC—KOHICHCAUM A—OCANKM.

6.4, Teniobie MaMIHHBLE 3eMan

[Moxanyii, Bepsbie MbIC/IbL O TEIUIOBLIX MalIMHAX 3eMun chopmy-
JMpOBaJl B Hayke BblpalowHiica ¢panuysckuit ¢usnk ®.A. Aparou
[1829 r]. O6 3romM MBI C BaMH roBOpHIM elile B TeMe |, koraa obcyxa-
JH BOMpOCH MOjenHpoBanua (cM. pasa. 1.3). 3aech NONE3HO NPHBECTH
ero cJIOBa eule pas:
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Ammocgepran mawuna Ons 8bIKA4UEAHUR 600bl npedcmaeasem
CHAPAO BE3YKOPUIHEHHBIN, U NPEPLIBUCMOCMb €20 OCUCMBUR He npeo-
cmaennem HuKakux Heyoobcme.

Yepes 100 ¢ JMIIHMM JIeT 3Ty MICIO Pa3BHI KPYNHEHILHH PYCCKHii
okeanonor akaaemuk B.B. lllyne#ikuH, KOTOpBIH MOCTPOKA HECKONBKO MO-
nenei TakuX MaliHH NTPHMEHHTEITLHO K IPaHMIe OKeaH—-aTMocdepa—cynia.

Mawunel nepeozo pooa senawtTcs Haubonee xpynHbiMH. B kadectse
HarpesaTeNs B HHX paboTalOT TPOMMHYECKHE MOACa 3eMiM C MONOXKH-
TENLHLIM OO/DKETOM Temsia, a B KayecTBe XONOAMIBHHKA — BBICOKO-
LIHPOTHLIE 06nacTH, B KOTOPBIX TeNsIoBOM OropkeT oTpuuaTebHbI. Tep-
mMobapHuecKue KonebaHHA H COOTBETCTBYIOUIMIT HM MAcCOMEPEHOC BO3/yXa
H BOJ1bl HMEIOT 3/16Ch CYOMEPUOUOHAILHOE PACPOCMPAHEHUE.

Mawuner 8mopozo poda — TO yKe MEXaHH3M PErHOHANIBHOTO No-
paaka. B xononHoe BpeMs rosa HarpepaTesieM B HUX ClYXaT HaH-
Gosiee Tennsle 061acTH OKeaHa, a XONOAWILHHKOM — MaTepuku. B Ten-
70€ BpeMs rojia CHTyaHus MeHsercs Ha obpartnyio. UckmouenueM aB-
ASKOTCH JIHWbL AHTApKTHAA M I'peHnanaus, KOTOpbIE H3-3a MOLLHOIO
MaTepHKOBOI'O OJIC/ICHEHHS BBIMOJIHAOT QYHKUNHK XONO0AHILHHKA KPYr-
nbii Toa. PabGora MaurdH BTOpOro poja B 3Ha4HMTEIbHOH Mepe onpe-
AC/SeT MYCCOHHYIO LUHPKYJNAUHIO, NPH ITOM NOJACTHIIAOIIAS NOBEPX-
HOCTH BO3JICHCTBYET Ha HHXKHHH CI0H aTMOCHEPHl MOLHOCTBEIO 10 4—
5 KM, a TErIOMacCONEpEeHOC W pacnpocTpaHeHHe DapHYECKUX BOJIH Xa-
PaKTEPHIYIOTCH cyOwupomuoim nanpagienuem. I1otoku atmochepHoi
BJIArH CBA3aHbI C OTIPEIENICHHBIMH HCTOYHMKAMH M CTOKAMH TUIaHETap-
HOro macwraba, pacnonoXEeHHbBIMH B Npe/eiax Kak OKeaHOB, TaK H
CYIWH. DTH INOTOKH TNPEACTABAAIOT c000ii 00NaCTH KBa3H3aMKHYThHIX
UMpPKYIsuni. Tenrosvie Mawunst 6mopo2o pooa 2enepupyiom Koneba-
MmenbHble NPoYecchl NePeMeHHO20 3HAKA W ONPEAC/IflOT TaK Ha3lbiBae-
MYIO MYCCOHHYIO UHPKYIALHIO.

Mawunbi mpemve2o poda GOPMHUPYIOT UMPKYIISLUKOHHBIE AYEHKH
yxe 3a npenenamu Tpononayssi. [lo B.B. llyneiikuny ux pabora oby-
CJIOB/ICHA BO3JCHCTBHEM TEIUIOBOTO HM3NYYEHWA Ha BO3AYUIHbIE MacChl
crparocdepnl. B 9THX MalIHKAX Kpy2ibit 200 Hazpesamenb pacnoONONCer
HAO MAMepPUKOM, a XON0OUNbHUK — HAO OKEAHOM.

Mawunor wemeepmozo pooa Takke y4yacTBYWOT B (POPMHPOBAHHM
30HAJILHBIX TIOTOKOB, HO Jipyroro xapakrtepa. Mx pabora ca3ana ¢ tem,
YTO OXJIAKACHHE CTpatocepsbl Hajl JKBATOPOM sBaseTcs Gosee CHilb-
HbIM, YEM Hajl BHICOKOUIHPOTHBIMH noscamu 3emiau. Takum obpasom,
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OIS IMUX MAWUH BbICOKOWIUPOMHBLE NOACA 3eMau Cryxcam Hazpesame-
NAMU, @ MPONUYECKUY NOAC — XON0OUIbHUKOM. B pedyiabTare B CTparo-
chepe BO3HMKAIOT 30HAILHBIE NMOTOKH, TIPOTHBOMNONOXKHLIE M0 Hanpas-
NEHHIO 30HAILHBIM NOTOKaM B Tponocdepe.

B mawunax namo2o pooa HarpesateieM ABISIOTCH 0COOEHHO Ten-
Nble YHAaCTKM OKEaHa, a XOJIOAMIBHHKOM — BCE OKPYXaloluee HX Mpo-
CTPaHCTBO. 3TO ~ TPONHUYECKHE yparanbl. O HHX MBI YK€ FOBOPHIH B
paszene 6.1, korna obcyxaann ocoGeHHOCTH ycTpoiicTBa reocdep-
HbIX rpanul. flocMoTpuTe ewe pa3 puc 6.1.2 W 0ObACHEHHA K Hemy.

C no3uunii paboTsl TENAOBLIX MAWHH MOXeT ObiTh 00BACHEH 1 de-
HOMEH nospiaenus obaaunocTH. Hanpumep, anoManbHO Harpersiii yya-
CTOK OKE€aHa NMPOAYLHPYET BOCXOAAULEE ABHKECHHE BO3AyXa H Baarn. Ha
onpeaeneHHoHn (TEPMOJAHRHAMHYECKH KPHTHYECKOH) BBICOTE BIAra KOH-
neHcupyercs (paboTa X0n0aHAbHHKA), BO3HHKIIAA 001a4YHOCTb IKPAHH-
PYeT NOCTYIUIEHHE COJTHEUHOIl pajiHallii, HArPeBaTeNb «OCThIBaeT», 06-
JIAYHOCTh PACCEHBACTCH — MALUMHA NEPEeXOJUT Ha XOJOCTOH X0 (ee
KITJI pe3ko cuukaercs). 3areM NpPOMCXOAWMT HOBOE BO3OYKIEHHE, Bbi-
3BAHHOE NOCTYTIJIEHHEM CBEXKEH MOPLUHH TETUIOBOH IHEPrHM, H T. 1.

HassaHubic TeruioBble MalIMHbI BEPXHHX reocdep, B3auMoaeicTBys,
CO3/AI0T YPE3BBIYAHHO CIIOXKHYIO KAPTHHY HX (YHKLIMOHHPOBAHHA.

Beaen 3a METEOpPONIOTaMH M OKCAHONOraMH MHTEPEC K TEIUIOBbLIM
MAlIMHAM 3eMJIH HAYAIH NPOABIATL FeOPH3MKN U re0JIOrH. AHAIN3 CBs-
3eil MEXAY aHOMANBLHLIMH 3HAYEHMAMH TUIOTHOCTH TEIUIOBOrO IOTOKA
HAWEH MIaneTbl H aHOMaJIbHLIMK (N0 OTHOWIEHHIO K cdeponny) odnac-
TAM reomzia no3soaua o0cyKaaTh BO3MOXKHBIE TEKTOHOChEpHbIE™ aHao-
ru teruiossix Mawny B.B. llyneiikuna. A H. Tlasaoeeim 6bun npesuio-
KEHbl TPH TAKHUX AHANIOTA.

Ananoe mawun nep6o2o poovt. B oTnuuue oT aTMOCHEpHBIX MallIHH
9TOr0 Poja HarpeBaTed M XONOAHIBHHKH HMEIOT 31eCh He CyOuMpoT-
HYI0, @ CyOMepHJAHOHANBLHYIO MOACHOCTh. [IpH 3TOM MOXHO rOBOPHTH O
YEeTBIPEX KPYNHbIX KOHBEKTHBHBIX HuYeHKax B BEPXHEH MaHTHH, B OC-
HOBHOM, BEPOATHO, B CJIOE, KOTOPbIH HasbiBaeTcs acteHocdepoii. [lo-
CKOJILKY F€OMA — O/IHA W3 SKBHITOTECHUHAILHBIX TIOBEPXHOCTEH IpaBuTa-
LHOHHOTIO MO, BEKTOPbI HANMPAKEHHOCTH KOTOPOI0 HAIMPABIEHB! K HC-

. -

Texrouocdepa - 0G0n0uKa Jeman, OXBATHIBAOULAR IEMIYIO KOPY 3 BEPXHIOIC MAHTHIO,
B KOTOPO#i NPONCXONAT TEKTOHHYECKHE NPOLECehl, 00YCTOBANBAIOIHE BEPTHKAILHYIO H
FOPHIOHTAABHY K HCOAHOPOJAHOCTE COCTaBA H d]ll'JH‘-leCKHX CBOIICTB Macc.
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TOYHHKY, MOXKHO CHHTaATb, HTO B 00NACTAX NOJIOKHUTENBHBIX AHOMAIHI
reouna OyAeT NpOHCXOANTL KOHEEP2eHYUA TIOTOKA BEKTOPA HAIpPAKEH-
HOCTH. B 00nacTsaX e oTpHuaTe bHbIX aHOMAHI A0KHA HabaoAaThCs
ousepzenyun’. ITO 03HAYAET, YTO B MEPBOM CJyHae MOKHO POBOPHTHL 00
YIUIOTHEHHKH Mace, @ BO BTOPOM — O pasyIUIOTHEHHH.

B 3aBHCHMMOCTH OT TOrO, MPOTEKAET JIK ITOT MpoUecc B AaHHOE
reoJIOrHYecKoe «MrHOBEHHE» MM OH NpeKpaTHics, MOTyT ObITh cae-
NaHbl Pa3IH4YHBIE BBIBOJBI O CBS3H TFPABHTALHOHHOIO M TEIIOBOrO
noJieH 3eMiu.

YeTBepTHYHbIN NEPHO/L, B KOTOPOM Mbl JKHBEM (CM. pa3a. 5.2, Tema 5),
OTHOCHTCS K aKTHBHOHM 3MOXE reoNOTHYeCKOH HMCTOPHH 3eMIH M Kak
OyaTo pasBHBaeTCs B COOTBETCTBHH ¢ HEOMOOHIMCTKUMHU Moaenamu. 06
3TOM CBHJETENLCTBYIOT reOie3HYeCKHe HaMepenus apehiga surocdep-
HBIX [UIMT, XapaKTep MarHKTHbIX aHOMAJIKI B 30HE OKEAHHMYECKHX Xped-
TOB W jipyrue dakrel. Ecnu 3710 Tak, To pabory mexmonocgeprou men-
0600 Mawiunbl nepeozo poda MOXHO H300pa3suTs B BHAE YEThipex
KPYNHOMACWTAOHBIX A4€eK TEeMnJIOBOH KOHBEKLUMH B BEPXHEH MaHTHH
(cM. puc. 6.4.1).

0

90°3 0. 90°e6.0.

180

Puc. 6.4.1. Cxemarnyeckuil paspes reou/1a no IKBaTopy €O CTOPOHEI
10KN0r0 nonwoca. CTpeKaMH NokaiaHa KOHBEKIMA B BEPXHEH MaHTHM.

Takum 00pa3zoM, MOXHO TOBOPHTb O CTPYKTYPHOH OOWHOCTH
BHECUMIHUX W BHYTPEHHHX TEIUIOBBIX MALIMH MEPBOrO pPOaa JUIA HaleH
nnauersl. JlobonpitHo, uTo M no KIIJ 3t denomensl Onu3ku: 1,7—
2,0% ons ammocheprvix mawun u 0,1-1,0% 012 mexmonocghephbix.

- Kougeprenuun, AMBeprenunsa — COOTRETCTRCHKO CXOKACKUE 1 Pacxoxacyne. B wanienm
Cly4ae peyb HAET O CXOXACHHH H PACXOXK/EHHH BEKTOPOR HANPAKCHHOCTH IPARUTA-
IHOHHOTO NONA 3eMIlH.
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TexmoHocghepuvie anarozu mawun 6mopo2o poda. AHaIu3 pacrnpe-
ACNIEHHA NONIOKHTENBHBIX H OTPHUATE/IBHBIX AHOMAJIHH rEOH/1a N0Ka3bI-
Baer, 4To Onuskue abconioTHble 3HAYEHHA ITHX aHOMaJMH pacnosara-
IOTCA CHMMETPHYHO K MOTYT ObiTh 0OBeaMHeHB! B napsl. Kaxaas napa
TAKHX CONMPSKEHHBIX aHOMAMHH €CTCCTBEHHBIM 00Pa3oM OKOHTYpHBaET-
CAl IMHHEH, 6AM3KOH K OKPYXKHOCTH. ITH CTPYKTYPbI OYeHb MOXOKH HA
tepMobapuyeckue ceiwn* B.B. Llyneiikuna (cm. puc. 6.4.2 1 6.4.3).

RN
&
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A

Puc. 6.4.2. TecopeTuyeckas cxeMa Tepmobapuucceknx ceiir (no B.B. Wyneiikimy).

lipaBna, Ha puc. 6.4.3 KBa3HOKPYKHOCTH MEKMOHOCHepHbIX celwt
Oonbiue noxoxu Ha oanncel. Ho He cneayer 3abbiBaTh, 4TO KOOPAH-
HaTHA% CETKA Ha IIPMBCACHHOW WLIIOCTPAUMM MPAMOYTOjibHas, 4TO
CHITLHO BBITATUBACT pa3sMepbl OObEKTOB B CPCAHHX H BhiCOKHMX WIHPOTAX.

HanoMuum, 4TO celiueBas MoJesIb MyCCOHHO# unpiynsumy y B2,
IynieHkuna ayxcnoiinas. Cnou mexay coboit He RIaUMOACHCTEYIOT.
HuxBnil cuntacTca akTHBHBIM, BepXHHI — naccuBiprm. Ceifun Bpaia-
IOTCA TPOTHB YaCOBOH CTPEJIKM B CEBCPHOM MONYIIAPHM | TO YaCOBOH —
B I0XHOM. HeTpyAHO NMOHATH, YTO MAEA ITOH MOJENIH BNOJHE NOAXOANT
H JUIA KOHBEKTHBHBIX SUCCK TEKTOHOCHEPHI.

[eonornyeckum CneACTBHEM CYUIECTBOBAHMA TEKTOHOCHEPHBIX
ceiln OMKHBI ObITh INEHPOreHNYecKHe KoieDaHHs 3eMHOH KOpbl, pa3-
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BOPOT JMTOCHEPHBIX [UIMT NPH HX Pa3saABHKXEHHH, a TAKKE ONpeaeneH-
HbIH XapakTep MX pacKaisbiBaHUA. 3TO NPEANnOJIOKEHHE MOXET ObITh
HCII0JIb30BAHO B LEAAX NMPOrHO3a H, BOOOUIE MOBOPst, NMPOBEPAETCH I'eo-
JMOTHIYECKHMH METO/IaMH.

Ecnn BpaleHHe ceHill B CEBEPHOM M FOXKHOM MOYLIAPHAX NPOHC-
XO/ANT B pa3sHble CTOPOHbI, TO HAa JKBATOPE TEOPETHYECKH HHMKAKOrO
BPALLICHUA HE AOJKHO ObITh, 2 K 00/1€€ BLICOKHM LIHPOTAM MOMEHT KpYy-
TAWNX CHJ JOJKEH BO3pacTaTh. [lodToMy B ceiliax, pacnonokeHHbIX
no o0e CTOpOHbl IKBATOPA, OCOBEHHO €C/H TaKoe Pa3/ie/ICeHHE HECHM-
MeTpuuHO, OylyT BO3ZHHKATh HAMNPSKEHHS, OYEHB CIIOKHbBIE 110 3HAKY M
sesnnuuHe. B obnactu (+24, - 23) (cM. puc. 6.4.3) B dkBaTOpHAIBLHOMH
MoA0Ce Ha 3anajge AOMKHBI MOABAATLCA CKHMAIOUIHE YCHIIUA, @ Ha BOC-
toke — pacraruBatoiine. Cxema O.U.Cnensaka kax OyaTo oTpaxkaer
HMEHHO TaKkHe TeHAeHUHnH (puc. 6.4.4).

g0

- g0 LTIy PSP
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1 T
- 160 0 180
Lol e [ .13 [-23]4 W 5

Pic, 6.4.3. Kapra BbICOT rcOM/1a € A€TANAMH TEKTOHOCHEPHBIX TENNOBBIX MAIHH
neproro # sToporo poaos (no A.H. IMasnosy, 1990).
| — Hviienas HI0AHIHA reoma; 2 — MIONHHUK reoraa (NpopeacHs! Hepes 20 M), 3 — ocesuie NMHKUK
CRABHBIX MOPPOAOTHUECKHX INCMEHTOB reonaa; 4 — ICTPeMyMel reouaa (NONOKHTENbHBIE H OTPH-
UATE/LHBIE); 5 — npeanonaraemsie KOHTYPL! TEKTOHOCHIEPHBIX TEMIOBLIX MALIMK BTOPOro posa.

ITpuBoanMbIE paccykaeHHs He AeTanu3uposansl. OOCyxaaloTcs
JIKIL NPHHUHIHAILHBIE BO3MOXKHOCTH HCIOJIB30BAHHA MOJENH aTMO-
chepHoit TEMIOBOH MalMHBI THIA TePMOBAPHYCCKHX CeHLu I H3y4e-
HHA ¥ 0OBACHEHHA TekToHOChepHbIX mpoueccoB. Cozgaercs Brnevarse-
HHE, YTO TAKHE AHAJIOTH MOTYT HMETh MECTO.
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ObpalweHue K TakuM aHanoram npuHeceT 6ECCNOpHYIO M0Jib3y, TaK
KaK (JOPMHMPYET BIOJIHE KOHKPETHBIH IMOJAXOI K W3BECTHBIM IeOJNOTHYe-
CKHM (aKTaM M NO3BOJMT NPHMEHHTh B FEOJIOTHH yXe pa3paboTaHHbie
MareMaTHYecKHe cxeMbl W pewieHus. [ToABAKETCA BO3MOXKHOCTEL NEpeH-
TH H K aHAJIOTOBOMY MOZENHUPOBAHHIO, ECJIH HE OCHOBHBIX, TO XOTS Obl
BCrioMorarensHbiX 3ajad. [Iposepka xe u yrouyHeHHe CeHleBbIX MoOje-
ner TektoHochephbl ZOHKHA 3aKIIOYAThCA HE TONBLKO B aHANW3EC TPaju-
LWMOHHOH reosoruyeckoit HHOOPMALIMH, HO H B NOMBITKAX KOJIHYECTBEH-
HOH OLICHKH PA3JIHYHBIX NTAPAMETPOB TEX WIIH HHbIX COCTABJIAIOLIMX TEK-
TOHOC(EPHI, HAaTIpHMEP, BA3KOCTH, CPEAHMX KOIPHUMEHTOB Tennonpo-
BOAHOCTH, YNPYTOEMKOCTH H T.JI.

Ceroans eue TpyAHO CKa3aTh, K MALIHHAM KaKOro pOAa, 8Mopoco
unu mpemee2o, TekToHOChepHbIe ceAK Ommxke. Ecinu TeKTOHHYECKHH
UMKN YAAcTCA ynoaoOHTh aCTPOMHOMHHYECKOMY Oy M OK&XETCs, 4TO
pacnipejieieHHe B HeM BHYTpeHHero Teriia 3emiid o0ycnosnuBaer pas-
JIHYHOE HAIPEBAHHE CEHIIEBBIX MOJIIOCOB, TO MOABSTCK OCHOBAHMS CHH-
TaTh TEKTOHOC(HEPHBIE CEHILH MalllHHAMH BTOpOro poxa. Ecan xe tem-
NEpaTypHbIC AHOMAJIMKM CEHILEBBIX NMOTIOCOB HMEIOT NMOCTOAHHBIA 3HAK,
1O Oosee Onu3kuM ananoroM OyayT aTMoc)epHbIC MaLIHHBL TPETHETO
poja.

Puc. 6.4.4. Cxema covetannii cknanyarbix 304 CeBepHOiit AMCPHKM.

PBCCMOT])CHIIBIE AHAJIOTHH, pasyMECTCA, HE ABJIAKOTCA ABHBIMH H
TpeOyIOT AanbHeiIero avanusa. Ecnu pesynbrarhl aHanu3a noaATBepaAsT
BBICKA3aHHBIC 3/1€Ch MTOYTH IBPHCTHYECKHE HIEE, TO Nepejl reoNorned u
reopu3HKOH OTKPOIOTCA HOBbIE, YPE3BBLIYAIHO NMEPCNEKTHBHLIE T'OPH-
30HTHI.
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KOHTPOJIBHBIE BOITPOCHI

[TapameTpH3aLa rpaHull M MPHHIHN AOTOBOPEHHOCTH NPH HX nposeacHHK. Kak Bui
NMoHHMaeTe 3Ty 3aga4y”?

B 4€M COCTOHT K1anaHHbIi npyALUNN GYHKUHOHKPOBAHHA rpandu?

B ueM cocTOMT ABAcHHE UHKIHYHOCTH? [IpUBeauTe NPHMEpbI IPHPOAHBIX UHKIOB.
Kak sbirisant reocepHsiit unka?

[locTpoitte Moaenb-aMArpaMMy, MOKAILIBAIOWLYIO CBAIL KNUMATHUCCKOTO M JIHTOrE-
HHYECKOro THNOB KpYTrOBOPOTa BO/LI.

ITpuBeanTe HECKONBKO NPHMEPOB KO/UIEKTHBHOI CTPYKTYPH3ALUMH B CHCTEME BOJa-
nopoaa.

TlocTpoiiTe MOAENb-AHATPAMMY CAMHCTB2 IPHPOAHBIX BOA 3eMiH.

[IpuBeanTe NnpuMepbl KPYroBopOTa BOALI € NPOAOMKHTEILHOCTbIO LUKKIA, H3MEpAE-
MOro: a) yacami, 6) CyTKamu, B) rOJaMH, I') COTHAMM JIET H T.A. — /10 COTEH MILIHO-
1HOB JIeT,

Jlafite oButyo cXeMy ¥ NPHHUMIHAMBIYIO XaPAKTEPHCTHKY TENIOBBIX MALUHH 3EMIIH,
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3AKJIOYEHHE

3emnd — npoayKT pa3sHTHA BeenenHoH. [lpoaykT aocraToyHo Mo-
N0jI0H, BO3HHUKIIMH B MOCE/AHION YETBEPTh KH3HM MeTaranakTHkH.
OCHOBHBIMH CTPYKTYPHBIMH 2JIEMEHTAMH 3eMJIH ABJIAIOTCA reocdepsl U
¢usnueckne nons. Ux p3aumoneiictee GopMHpYyeT UENOCTHOCTH Ha-
LIEH IUIAHETI.

CerogHauIHHE NpeAcTaBiicHHs O 3emiie SBAATCH PE3yNbTaTOM
HAWHX HHTEDApETaUMi TEX HAODMOJCHMH M H3MEPEeHNil, KOTOpbiE BOC-
NPUHHUMAKOTCH YENIOBEKOM KakK PakThl peanbHOro Mupa. Ilocrpoesnas Ha
HUX cucmema npedcmasieHutt — cymo mModeau. ITo cMeCh (HakToB M
pasmpiueRnil. PakTel OOHOBIAIOTCA H AONONHAIOTCH. MeHsAIOTCS MO-
aAeny ¥ teopuu. Tax paspuBaerca Hayka B LesoM. Tak ke pa3sBHBaIOTCH
reosiorna U reopuimka.

Yro nac xaer snepeau? OO HTOM y3HAIOT HAUIH NOTOMKH.
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Yyebuoe niganne

ITasnos Anexcanap Hukonaesnu
«~TEODHU3IHK A»
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