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NHTepecHbIn Hay4Ynon. XuTel Amazon

Mbl YaCcTo paccy>Xgaem 0 poJsit JIMYHOCTU B UCTOPUMN, O PeBOJIIOLUUAX N n30bpeTeHunsx,
HO pefKo 3aZlyMbiBaeMCs O TOM, KaKyio poJib B buorpadumn Hawero Buga coirpana
ecTecTBEHHas cpena: KnmMmaT, penbed, buopasHoobpasume. Tak, Jibtouc JapTHenn
yTBEpP>XXAaeT, 4TO 3BOJIIOLMIO YesioBeKa B BocTo4yHOM AdhpmnKke noaTankmneaiu
reojlormyeckume npoueccol, gemokpaTuma B fpesHen 'peunn 3apogmnnacek bnarogaps
obunumio ropHbIX NaHgwagTos, a nopegeHne nsbnpatenenm B CoeanHeHHbIX LTaTax
[0 CUX Mop onpenensatoT rpaHnLbl ApesHero mops. ABTop ybexxaeH, 4To uctopus
yesioBe4yecTBa - 3TO UCTOPUA 3eMJIN, TEKTOHNYECKNX MPOLLeCCOB, NU3MEHEHUS
KJIMMaTa, OKEaHCKNX N BO3AYLHbIX TEYEHUN.

Kak cBsizaHbl [MManaun, opbuTta 3emnn n obpasoBaHne bpMTaHCKMX OCTPOBOB? 3TO
CTaHEeT SICHO, eC/IN 3arfISHYTb B NPOLUJIOE NJIaHeThbl, OTCTOSLLEE OT CEerogHsLIHEro oHs
Ha MUnAnapabl neT. U Tam, rae NCTopus CTAaHOBUTCS HAYKOW, Mbl YBUAUM MJIOTHYO
NnayTUHY B3aMMOCBSI3el, KOTOPas BbICTUIAEeT COBPEMEHHbIN MUP U MOMOraeT
yBEpPEeHHO B3r/iISHYTb B byayliee.

OT NepBOro ypoXkas KysbTyp A0 06pa3oBaHUs rocyaapcTB: Ha KaXkAoM 3Tane 3eMs
YANBUTESIbHbIM 06pa30M MoBANSIA HA COTBOPEHNE YEJIOBEYECKOWN LIMBUIN3ALIUN.

Jlbtonc OapTHenn - obnagaTtesib Hay4YHOM cTeneHn B o61acTy BUOOrn4Yeckmnx Hayk,
npocdeccop BeCTMNHCTEPCKOro yHUBepcuTeTa, nccaenoBaresib, NnucaTtesb,
nonynsapusaTtop HayKu.
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BBepneHune

No4YemMy MUp TaKonN, KaKON OH eCTb?

9 3agato 3TOT BOMPOC He A1 PUN0COPCKUX pacCyXAeHUW, 3a4eM N NMOYEMY Mbl
30eCb, a B Cyrybo Hay4YHOM CMbIC/1€: YTO UMEHHO CHOPMNPOBASIO OCHOBHbIE YEpPThI
Hawero Mmmpa, Pnsnyeckmn naHgwadT oKeaHOB U MaTEPUKOB, FOp U NYCTbIHb? U Kak
Tonorpagusa n BHyTPEHHME NMPOLLEeCChl Hallen NJaHeThl, a N1aBHOE - Halle
KOCMMNYECKOE OKPY>XXeHne NOBAUSAIN Ha NOSABAIEHNE U Pa3BUTME HaLLero Buaa 1 Ha
NCTOPUIO Hawmnx obecTs n umBman3aumn? B kKakom cmbicne cama 3emns bbina
rnaBHbIM OENCTBYIOLWMUM NLOM B NCTOPUKN YesioBeYeCcTBa, NepCoOHa)XKeM C
3aMoOMMHAIOLWENCH BHELLIHOCTbIO, HEPOBHbLIM HAaCTPOEHMEM N CKIOHHOCTLIO K
3MN304ANYECKUM UCTEpUKam?

1 X044y NOKa3aTb, Kak 3eMJ/isi co3asla Hac. PasymMeeTcs, KaXkablh U3 Hac BykBabHO
co34aH 13 3eM/N, KaK N BCS XXN3Hb Ha Halleln nnaHeTe. Boga B BalleM Tesie Koraa-to
Tekna B pycse Huna, obpylineanacb Tponm4eckum NmMBHeM Ha NHauto, bypnnna

B TUXOM oKeaHe. Yrnepon B OpraHMYeCckKnx MoeKyax Hallnx KNeTok AobbiT us
aTMocdepbl pacTeHUAMU, KOTopble Mbl eanm. Cofib B HalleM NoTy U cie3ax, KasbLuii
B HaLLUMNX KOCTSX N »)Kene30 B Halllell KpOoBW - BCE 3TO BbIMbITO N3 CKaJIbHbIX MOpoL
3eMHOI KOpbl, a cepa B 6e1K0BbIX MoJieKylaxX HallMX BOJIOC W MbILLILL UICTOPrHYTa



ByJiIkaHaMU[1 - 3Ha4YnTenbHO noapobHee 0 TOM, N3 KaKUX UCTOYHUKOB B 3eme
bepyTCa XMMMU4eckmne 3/1eMeHThbl B YeI0BEYECKOM opraHu3sme, cM. Stager (2014)

n Schrijver (2015).]. Kpome Toro, 3emnsa obecrneymnsa Hac CblpbeM, KOTOPOE Mbl
[06b1IN, 0O4NCTUAN N NPEeBPATUIIN B OPYAUSA TPYAA U TEXHUKY - OT rpybbix TONOPOB
paHHero KaMeHHOro Beka 0 COBPeMeHHbIX KOMMbIOTEPOB N CMapT(OHOB.

NMeHHO aKTMBHbIE reosiorn4yeckme Cuibl NaaHeTbl Aasan Xon Hallen 3B0IoLnn

B BocTo4yHom Adpuke, caenaB Hac HeOObIYaNHO YMHbIM, OOLLMTENbHBIM U HAX044YUBbIM
BMAOM NpuMaToB[2 - Mo cTe4veHunto o6cToAaTeNnbCTB, BOCTOYHO-ApUKaHCKUN pudT
MOCNY>XWNJ1 HE TOJIbKO 3BOJIIOLUMOHHON KONbIbEesbio 1 NepBbiM MecToM obuTaHna ansg
3apouBLUerocs yenose4yecTBa, HO U MeCTOM, rge nposesa OeTCTBO A caM: A Xooun B
WwKony B Hanpobu, a KaHUKY bl MPOBOAWN C CEMbEN B CaBaHHE, Ha 03epax U

B OKPECTHOCTSAX BYJIKAHOB puU(pTOBOW A0/INMHLI. TaM 1 3apoamnsica MO UHTepecC K
HaleMy NMPOUCXOXXOEHMNIO, COXPaHUBLLUNNCSA Ha BCIO XMW3Hb.], @ NepeMeH4YnBbIv KNnmaT
niaaHeTbl Aasl BO3SMOXXHOCTb MUTPUPOBAaThL MO BCEMY MUPY N CTaTb CaMbIM LLUMPOKO
pacnpoCTPaHEHHbIM BUOOM XUMBbIX CyLLECTB Ha 3emne. [lpyrne macwtabHble
nJjaHeTapHble NpoLuecchl U cobbITUA co3[ann pasinyHble NaHawadThbl U
KAMMaTMYeCKMe 30HbI, onpeaenmelue BOSHUKHOBEHME N pa3BUTUE LUBUAIN3ALMN Ha
MPOTSXXEHUW Hallen NCTopUnN. BansaHmne nnaHeTbl Ha NCTOPUIO YesloBeYecTBa U
yenoseka 6biBaeT pa3HbIM - 1 MOBEPXHOCTHLIM Ha MePBbIN B3rs4, N CaMbiM
rnybokum. Mbl yBUOUM, NOYEMY OO/TMA NEepnon OXJa)KAEHUSA N UCCYLLEHUSA 3EMHOM0
KaMMaTa NpmBen K ToMy, 4To 6ONbLUINHCTBO N3 HAC e4AT Ha 3aBTpPaK NoaorpeTbin
xneb, Kawy nam Xaonbs ¢ MOJIOKOM, KaK CTOJIKHOBEHME KOHTUHEHTOB CO34as10
CpenunsemMHoMopbe - Bypnasawmm KotTen pasHoobpasHbIX KynbTyp, Kak
KOHTpacTupylowme KnmmaTnyeckme 3oHbl B EBpasum npunydnnm ee obutatenen K
hyHAAMEHTaNbHO pa3/IMYHOMY 0Opasy XKU3HU, YTO ThiCAYENEeTUAMMN onpenensano
NCTOPUIO HACeNALWMX 3TOT KOHTUHEHT HapPO40B.

B nocnenHee BpemMs Hac o4eHb 6eCnoKoUT BAUSHME YesloBe4YeCTBa Ha OKPY >XakoLyto
cpeny. Hawa 4ncneHHoCTb CTPpeMUTENIbHO pacTeT, Mbl noTpebnsem Bce 6onbLue
MaTepuasnbHbiX 651ar u nog4YnHsaem cebe Bce BosbLUE SHEPreTUYECKNX PEeCypCoB,
rnpuyemM gesiaem 3TO BCe Jydlle U NpoaykKTmBHee. B Hawm gHW rnaBHOWM CUJIOM Ha
3emne, BAUAIOLWEN Ha OKPYXaloLWYo cpeny, CnyXuT yxe He lNMpupoaa, a Homo
sapiens. Mbl CTpOMM ropofa 1 LOpOoru, Nneperopa>KnBaeM pekun, Hasla>KMBaem
NpPon3BOACTBO N f0ObIBaeM NoNe3HbIE NCKOMaeMble, U BCe 3TO OKa3blBaeT
CUJibHenwee A0JroCpoyYHOe BO3AENCTBMNE Ha NMaHeTy, QOpMUPyeT HOBbIE
naHawadTbl, n3MeHSAET r1obanbHbIN KNMMaAT N NPUBOAUT K BbIMUPAHMIO MHOXKECTBA
BUAOB XXWBbIX CYLLECTB. Y4eHble npeasaratoT BblOe/IMTb HOBYIO Fe0Iorn4ecKyto 3noxy
N OaTb en Ha3BaHWe, KOTopoe oTparkasio Obl Halle rN1aBeHCTBO Ha 3eMe N BANSHKE
Ha ee eCTeCTBEHHbIE MPOLECChl, - aHTPOMOLIEH, «HOBAA 3Moxa YyesioBevyecTBa»[3 -



Crutzen (2000); Ruddiman (2015); Lewis (2015).]. OoHakKo Mbl, Kak buonormn4eckuni
BUA, MO-NMPeXXHeMy Hepa3pbIBHO CBSA3aHbl CO CBOEWN MJIaHETON, N NCTOpUs 3eMnn
HaHecsla HeMm3rnagumbin OTNEYaTOK Ha Hally HaTypy TOYHO TaK Xe, Kak Halla
nesaTeNbHOCTb OCTaBWJla CBOW YeTKue cnenbl B mmpe npupodbl. YTobbl 40 KOHLA
MOHATb COBCTBEHHYIO NCTOPUIO, HAM HY>XHO UccienoBaTh buorpadputo 3emnm Kak
TakoBOW, BCe 0cobeHHOCTn ee naHAawadTa n ero pyHaaMmeHTa, aTMoOCepHbIe
TeYEeHUSA N KNMMaTU4YeCKne 30Hbl, TEKTOHUKY MANT N 3NN304bl U3BMEHEHMNSA KNMaTa B
AOPEeBHOCTU. Ha CTpaHMuax 3TOM KHUIM Mbl PaCCMOTPMM, 4TO cAefnlana C HaMn Hawa
cpena obuTaHus.

B moein npegbigyuwen kHure «Uunsmnnmsayna ¢ Hyna»[4 - Dartnell (2015), OapTHenn
(2017).] 9 NnpeanoXxunn yCTPOUTb MbICJIEHHbIA SKCMEPUMEHT: rnepe3anyCcTuTb
UMBUAN3ALMIO C HYNIA KaK MOXXHO DbICTpee nocsie Kakon-Hnbyab rmnoTeTu4eckom
rnobanbHOM KaTacTpodbl. 4 onnpancsa Ha NAe yTpaTbl BCEro, 4TO Mbl MPUHUMAEM
KaK 0aHHOCTb B MOBCEAHEBHOW XWU3HU, 4TOObI U3Yy4nUTb rNyObUHHbIE 3aKy/IUCHbIE
MeXaHU3Mbl UnBuAM3aumn. B cywHocTu, «LlMBnan3aumns ¢ Hyns» - KHUra o ToM, Kakume
r/laBHble HAay4YHble OTKPbITUSA N TEXHNYECKUE OOCTUKEHNA NO3BOJININ HAM BbICTPOUTb
COBpPEMEHHbIN MUP. A Ha 3TOT pa3 A X04y B3r/IAHYTb Ha BELUU eLle Wmpe U He TOJIbKO
paccMoTpeTb, KaK Nnpucyuas poay 4esoBe4eCckoMy Haxo44MBOCTb caesasa Hac
TaKUMU, KaKNe Mbl €CTb, HO U yrybuTbCa fanblie B NPOLUIOe, K HAalUM KOPHAM. A
KOPHW COBPEMEHHOIro MMpa TAHYTCH O4EeHb AAJIeKO BO BpeMeHU, U ec/iv npocienTb
nx B rnybuHbl BEKOB Ha (hOHE MeHSAoLWwerocs anua 3eMsn, Mbl BbISBUM NPUYUHHO-
cnencTBeHHbIe LLernoYkun, KoTopble 3a4acTylo BeAyT HaC K MOMEHTY POXKOeHUs
njaHeThbl.

Bcsakuin, KoMy 00BOAMNIOCH pa3roBapmeaTh C AeTbMU, MOUMET, K YEMY S KJIOHI0. YTO
Obl Bbl HM OTBeTUAN Nt0BO3HaTENBbHOMY LLEeCTUNEeTKE, KOTOPbIA CNPOCUA BaC, Kak YTo-
TO paboTaeT nam Nno4yemy 4TO-TO UMEHHO TaKoe, a He Apyroe, Ball NepBbli OTBET
HWKOr4a ero He ycTpouT. Bbl nvwb nopoanTe ganbHenwne 3aragku. Npocrtoun
nepeBoOHaYvasibHbIM BONPOC BCerga NpuBoauT K uenon Yyepepe «lMNovyemy?», «<Ho
novyemy?» n «flo4emy Tak Noay4msiocb?». HeyTonmmas xaxxza 3HaHUN Bbi3blBaeT y
pebeHka »xenaHue NoHATb rNybuHHOE YCTPONCTBO MUPA, B KOTOPOM OH XXUBET. A X04y
N3Y4YUTb HaLLly UCTOPUKD MMEHHO MO TakuM YyrioMm - yraybnaTbecsa BCe fanblie v
hanble Bo BCce bonee n bonee hyHOAaMeHTaIbHbIE MPUYUHBI U CNeACTBUA U
MOCMOTPETb, KakK Ha CaMOM JeJie CBA3aHbl pa3Hble acneKTbl MUPO34aHUSA, Ha MepBbIN
B3rnan He 3aBucalme opyr ot gpyra.

NcTopuen npaBAT Xaoc, Cay4al N SHTPOMNMSA: HECKOJIbKO JIET 3aCyXW Bbi3blBAlOT rosiog
N CoUuMaNibHble MOTPSACEHNS, N3BEPXKEHME BYJIKaHa YHUUYTOXXAET OKPECTHble ropoaa,



BOEHa4Ya/IbHUK NMPUHMMAET HEBEPHOE peLleHre B pa3rap 6os, cpean rnota, KPoBU U
KPUKOB - 1 TMBHeT uenas umnepus. OQHaKo ec/in OTPELINTLCSA OT TPEBOJIHEHUA
NCTOPUWN U B3MNISHYTb Ha Hall MUP AOCTAaTO4YHO LUNPOKO - N BO BPEMEHMU, U

B MPOCTPAHCTBE, - MOXKHO Pa3MinTb HaJEXHble TEHAEHLMUN U KOHCTaHThI, 33
KOTOPbIMU CTOSIT BMOJIHE 06bSICHMMbIE MPUYNHbLI. PasymeeTcs, yCTPONCTBO NaaHeThI
npenonpenenseT He BCe, HO HEKOTOpPbIe MyONHHbIE BCEOXBAaTHbIE TEMbI BCE XKe
MO>XHO BbISIBUTb.

Hawe nccnenoBaHme oxBaTUT KOJIOCCaJIbHbIM BpEMEHHOW gmnana3oH. Bcsa ncropus
yenoBe4yecTBa pa3BepTbiBasiaCb, B CYLWHOCTU, HA HEMOABMXHOW KapTe - B npeaenax
BCEro ogHoro kagpa mns gpunbma o 3emne. Ho mup 6bis1 TaknM He Bcerga, n xoTs
KOHTUHEHTbI N OKeaHbl MEHSAIOTCH FeoJIOrMYeCckn MegsieHHo, NMPeXxxKHne Anku 3emMmnu
CWJIbHO MNOBJINAZIN HA HaWy UCTOPUIO. Mbl MOCMOTPUM, KaK MeHsAsacb Npupoaa 3emMau
N KaK pa3BMBasiaCb XWU3Hb Ha Hallen njaaHeTe B NocsiegHne HeCKOJIbKO MUIInapnos
NneT, Kak 41 3B0JIIOLUMOHMPOBAIN U3 HAaWNX NMPeaKoB-NMPUMaToB Ha NPOTAXXEeHUN
nocnegHMx NSTN MUIJIMOHOB JIEeT, KaK YesioBeK npmobpeTas HoBble CNOCOBHOCTU U
paccensancsa no BCeMy MMpy B NociiefHMe HECKOJIbKO COTEH ThICAY NeT, Kak Lwen
nporpecc unmBnamM3aumm B nocsaegHme AecaTb TbICAY NeT, U3y4YnuMm HoBenwwme
TEeHOEHLUNN KOMMepLUMannmsaunum, nHAycTpuanmsaumm n rnobanmsaynm nociengHero
TbiCAYeNneTusa N, HaKoHeL,, NOCMOTPUM, K KaKUM BbiBOAM Mbl MPULLIIN B pe3yfibTaTe
N3y4YeHusa 3TON ONBHOW UCTOPUN O HaWleM NPONCXOXOEeHUN 3a nocsenHee ctoseTune.

B npouecce mbl fobepeMcs A0 AaslbHUX KOHLIOB UCTOPUN U Aaxke Aanblue. ICTopukn,
KOrjfia XOTAT paccka3aTb O NePBbIX LMBUIN3ALUAX, PACLUMMPOBLIBAIOT U TONKYIOT
NMUCbMEHHbIE UCTOYHUKW, OCTAB/IEHHbIE YeNoBe4YeCTBOM. APXE0JIOrn CHULLAIOT NblJlb C
NPEeBHUX apTedaKTOB U pa3BajiIH U MOTYT paccka3aTb HAaM O JOUCTOPUYECKUX
BpeMeHax N 0 XXN3HU cobupaTenen-oXoTHUKOB. ManeoHToIorn COCTaBUIN U3
(hbparMeHTOB KapTUHY Hallleil 3BOJIIOLINK Kak BMUAaA.

A 4TO0ObI 3arnaHyTh ewe gasnblie B rNyOuHbI BpeMeH, Mbl 06paTUMCS K OTKPbITUSAM
apyrux obnacrenm Hayku: pacCCMOTPUM, KaKmMe AaHHble XPaHATCSA B CIOSIX CKaJibHbIX
rnopon, COCTaBAWMX OCHOBY Hallen NaaHeTbl, Mpo4YMTaeM gpeBHUE NNCbMEHa
reHeTU4YeCcKoro Koda, XxpaHsawmecs B bubnmnoteke OHK B Ka)xgonm Hawen KneTke,
MOCMOTPMM B TeJIeCKOMbI, 4TOObI Y3HaTb, KaKMe KOCMUYeCckne cuiibl COoOpMUpoBaIn
Haw MuUp. Ha cTpaHuuax 3TON KHUMWM NepenneTyTcsa HUTW NMOBEeCTBOBAHUA NCTOPUN N
eCTeCTBEeHHbIX HayK - YTOK 1 OCHOBa ee TKaHMW.

Y Ka)K4on KynbTypbl CBOA IereHaa 0 NPOUCXOXAEHUN - OT «BPEMEHUN CHOBUAEHUN»
y aBCTpaMNCKMUX abopureHoB 00 MUpa 0 COTBOPEHUU MUpa Yy 3ynycoB. OgHaKo



coBpeMeHHas HaykKa COCTaBWu/ia Nopa3nTesIbHO YBJIeKaTe bHbI BCECTOPOHHUN
pPaccKas 0 TOM, KakK BO3HMK Hall MUP U KaK Mbl 3aHS/IM B HEM CBOE MECTO, U 3TOT
pacckas NnocTosiHHO obpacTaeT HOBbIMU MogpobHOCTAMU. Mbl MOXXeM Boblie He
noslaraTbCs NNLb Ha COBCTBEHHOE BOOOPAa)KeHNE, @ OCBETUTb XPOHUNKY COTBOPEHUS
MUpa Npu NOMOLLM NHCTPYMEHTOB U3 apCeHasla UccnenoBaTens, 0 KOTOPbIX TONbKO
4TO NOroBopuan. Tak 4TO Yy HAC NONYYUTCA NCTOPUS O NMPOUCXOXKIAEHNN BCEroO Ha
CcBeTe - 1 4YenoBe4yecTBa B LIEJIOM, U MJAaHETbl, Ha KOTOPOW Mbl XXMBEM.

Mbl y3HaeM, no4yemy 3emMsa B nocsefHne HEeCKOJIbKO OeCATKOB MUIJIMOHOB NieT
MOCTENEeHHO OXJla)KAaslaCb U BbiCbIXaJla U KakK 3TO CKa3aJioCb Ha BO3HUKHOBEHUN
BWOOB PAaCTEHUWN, KOTOPbIE Mbl KYJIbTUBUPYEM, U TPaBOAAHbIX XXUBOTHbIX, KOTOPbLIX Mbl
o4OMaLHWAN. Mbl BBISCHUM, KaK NOCAegHUN JIeAHUKOBbLIA Nepuo No3BOanI HaM
paccennTbCA NO 3eMHOMY LWapy U No4YeMy Tak NoJly4nnocChb, 4TO 4YesioBe4yeCcTBO CTaso
BECTN ocensibii 06pa3 XU3HN TOJIbKO B 3TOT MEXNEAHNKOBLIN nepnof. Mol
PacCMOTPUM, KaK Hay4UINCb A00bIBaTb U3 3€MHON KOPbl U MPUMEHATb CaMble pa3Hble
MeTassbl, KOTOpble Ha BCEM NPOTSAXKEHUN NCTOpUK obecneymBann CTPeMUTESIbHbIN
nporpecc B U3roToBJIEHUN OPYAUA TPpyAa N Pa3BUTUN TEXHUKMU, Y3HAEM, KaK 3eMs
CHab)xaeT Hac NCKonaeMbIMU UCTOYHUKAMU SHEPrnn, NUTALWMUMN HaLW MUP CO
BpeMeH lMpombiwnieHHOW pesoaounn. Norosopmm 06 snoxe Bennkux reorpamyeckmnx
OTKPbITUNA B KOHTEKCTEe (pyHAaMeHTaJlbHbIX CUCTEM KPYroBOpoTa B aTMocdepe v
OKeaHax 3eMM 1 0 TOM, KaK MopenJiaBaTesiM NoCTeNeHHO Hay4Ynnmncb pasbupaTbcs B
3aKOHOMEPHOCTAX HarnpaB/IeHUN BETPOB N OKEaHCKUX TeY4EeHUN N B pe3yJsibTaTe
MPOJSIOXKNIN MEXXKOHTUHEHTaJIbHbIE TOProBble NMyTW KU CO34a/IN MOPCKUE nMmnepuin. Mol
N3y4YnM, KakK NCTopmus 3eMnauv npueesia K BOSHUKHOBEHWNIO COBPEMEHHbIX
reocTpaTermyeckux npobaem n NpoaosKaeT BANATb Ha COBPEMEHHYIO MOJINTUKY: KaK
OCafloYHble MopoAbl Ha AHe ApeBHero Mops, CyLlecTBoBaBLwwero 75 MUIINOHOB NeT
Ha3aj, onpenenuin rnoJIMTUYECKY KapTy oro-eoCcTo4vHbix wratos CLUA, a
3aKOHOMEPHOCTN roJsIoCoBaHNA Ha BbiIbopax B BpuTaHUM OTpa)katoT MeCToMNoJsIoXKeHne
reoslIormyeckmx 3anexen, BOCXoAALLNX K KAMEHHOYIr0JIbHOMY nepuoay

320 MMANINOHOB J1eT Ha3af. 3Has nNpowsioe, Mbl Jlyylle NoMMeM HacTosLee v
NOArOTOBMMCSA K TOMY, 4TO XAET Hac B byayuiem.

Haw pacckas 0 MponUCXOXXOEHNUN BCEro Ha CBETE Mbl HA4YHEM C F1aBHOr0 BOMpoOCa:
KakKue npouecchl nnaHeTapHoro MmacwTaba 3anycTuam n onpenennnm 3sooLNto
yenoseka?

(naBa nepsas



CoTBOpeHne YenoBeka

Bce Mbl - 06e3bsHbl.

Yenosevyeckas BeTBb ApPeBa 3BOJIIOLMN, TaK Ha3blBae€Mbl€ FOMUHUNHLI, BXOAUT B Fpynny
YXUBOTHbIX MO Ha3BaHMeM NpumaThl[5 - K ToMy, Kakoe cobbiTne nnaHeTapHoOro
MacwTaba nocnocobcTBOBa/I0O BO3ZHUKHOBEHUIO MPMMATOB KaK rpynnbl, Mbl BEPHEMCS B
hanbHenwewM, B rnase 3.]. Hawwm 6amxanwme HolHe XNBYLLNE POACTBEHHUKN -
lWMMMnaH3e. leHeTuKa roBOpuT, YTO NpoLuecc pa3nesieHns Hac C WnMnaH3e 6bin
OOBOJIbHO 3aTSXXHbIM - OH Havasica ewe 13 MUIJIMOHOB NIeT Ha3ap, O4HAaKo
CKpelumBaHue NpekpaTusioCb, BEPOATHO, TOJIbKO 7 MUIJIMOHOB N1eT Ha3apj[6 - Arnason
(1998); Patterson (2006); Moorjani (2016).]. Ho B KOHLE KOHL,OB HallWN 3BOJIIOLMOHHO-
NCTopuYecKme NyTm BCE e pa3oLlinCb, 1 0gHa BETBb NMOpPOAnia COBPEMEHHbIX
wunMnaH3e, obbiIkHoBeHHbIX U 60HO60, a Apyrasa pa3owacb Ha HECKOJIbKO BUAOB
yenoseka, Npmyem Haw Bua Homo sapiens - 310 Bcero oanH nober. Ecan
paccMOTpeTb Halle pa3BuTue nNog TakuM yrsiom, rnoayynTcs, 4TO JIIOAN NPON3O0LLIIN He
OT NPMMATOB - Mbl BCE N €CTb NPUMaTbl TOYHO TaK XXe, Kak Mbl BCe MJlIeKonuTamLwme.

Bce KpynHble 3Tanbl B 3BOJIIOLMK YesioBEKa NpoLwwan B BocTouyHon Adpuke. 3ToT
PEervioH Jie)XxuT B TPOMMUYECKOM rnosice BA0J1b 3KBaTOpa rnJjiaHeTbl, Ha ypoBHe KOHro,
AMa30HKN 1 Tponu4decknx octpoBoB OCT-UHOnN. Tak 4TO eCTb BCE OCHOBaHUSA
npeanonaraTbk, 4To BocTo4yHas Adpuka Toxxe aoJiKHa bbina 6bITb NOKPbITa Iecamu, -
HO HeT, OJ19 Hee XapaKTepHbl B OCHOBHOM 3acCyLU/MBbIe NYCTOLMN-CaBaHHbI. Hawmn
npegoku-npuMaThl XUIN Ha OepeBbsX, MUTAINC NJ0L4AMN U INCTbAMUN, O4HAKO B 3TOM
yroske Mmpa, Ha Hallen poanHe, NpPomn3oLIo KaTacTpodumyeckoe cobbiTne, KoTopoe
NPeBpaTNIO OKPYXaloLLYO cpeny M3 POCKOLWHOro neca B 6e3B04HYI0 CaBaHHY, a 3TO,
B CBOIO 04Yepenb, MICKPMBUIO HaLly 3BOJIIOLUMNOHHYIO TPAEKTOPUIO, U Mbl U3 MPUMATOB,
CKavyywux Cc aepesa Ha LepeBo, NMpeBpaTUInCb B NPAMOXOAALNX TOMUHWH,
OXOTUBLLUMXCA Ha NPOCTOpax, MOPOCLLINX 30J1I0TOWN TPaBOW.

Kakumun >ke Bbisin NpnYnHbI NaaHeTapHoro MmacwTtaba, No KOTOPbIM UMEHHO B 3TOM
Kpato CIOXKUINCL YCOBUSA O/ BO3ZHUKHOBEHUS YMHbIX XXUBOTHbIX, YMeLWMX ObICTPO
npucnocabnmBatTbca? N MOCKOIbKY Mbl - €QUHCTBEHHbIE U3 LLeSION FPYnnbl MOXO0XUX
pa3yMHbIX, MOJIb30BaBLUMNXCA OPYAUAMN TpyLa BUAOB FOMUHWH, KOTOpPbIE
3BOJIIOLMOHMpPOBaAN B AppuKe, Mo Kaknm npminHam Homo sapiens okasancs
€[NHCTBEHHbIM yLeNeBLlWM N3 Hallen 3BOJIIOLMOHHOW BETBU, PAa3MHOXXWIICA U
yHacneposan 3eMni0?



FnobanbHOE noxonogaHue

Hawa nnaHeTa Heobbl4anHO aesTesibHa, N ee IMK NOCTOSAHHO MeHsAeTcA. Ecnn
3arNnsHyTb B rNybuHbI BpEMEH Ha YCKOPEHHOW NepeMoTKe, YBUONLb, KaK CKONb3AT
Tyha-cloa KOHTUHEHTbI, COCTaB/IAA CaMble pa3Hble KOH(UIrypaumm, Kak OHN TO 1
0eno CTaslkUBaKTCA U CAIMMAKOTCS, HO TYT XXe CHOBa pPacxXoAATCs, KaK pa3Bep3alnTcCs
obLIMpPHLIE OKeaHbl - @ 3aTEM CXKMMAITCA U ncHesatoT. B3byxaloT n abiMaTca
OJIMHHbIE Lenn BYJIKAHOB, NMoYBa COTPSACaeTCs OT 3eMJIeTPACEHNIN, BEINYECTBEHHbIE
rOpHbIE KPSXKW B34bIMAIOTCH, pywaTCcsa U npeBpaLwatoTcs B 06/10MKKN. [ABMXXNTENb BCEN
3TON NNXOPAf0YHON OEeATENIbHOCTU - TEKTOHUKA NJNT, U UMEHHO OHa CTaa
MnepBonNpPUYNHON Hallen 3B0JTIIOLNN.

BHewHAA obonoyka 3emMnn, ee Kopa, - CJIOBHO XpynKas CKOpJyrnka, no4a KoTopou
3aKJIlo4eHa ropsayas, Bs3kKasa MaHTUSA. OTOT JIOMKUA C/ION BECb B TPeLWnHax, oH
PacKoJIOT Ha MHO>XEeCTBO OTAEJIbHbIX MJINT, KOTOPble NepeMeLlaloTCAa No NoBEPXHOCTU
3emnun. Kopa, n3 KOTOPOW COCTOAT KOHTUHEHTLI, bonee TonCcTas, HO COCTOUT U3 MeHee
MAOTHbLIX FTOPHbLIX MOPOA, @ OKeaHN4YeCcKasa Kopa TOHbLUE, HO TsXKenee, No3TOMYy U He
NoAHMMAETCS TaK BbICOKO, KaK KOHTUHEHTaNbHasa Kopa. bonbLWnHCTBO
TEKTOHUYECKNX MJINT COCTOAT N N3 KOHTUHEHTAJIbHOW, N U3 OKEAHNYECKON KOopbI, U
3TN «NJOTbI» NOCTOAHHO TOJIKAKTCA OPYr C APYroM, 4Tobbl yCTponTbCs noynobHee,
Ka4vasiCb Ha MOBEPXHOCTU ropsayven bypnsawen MaHTUU N NOBUHYSACbL Kanpu3am ee
TeYeHunn.

Korga 3T NAnTbl HaTalKUBATCA APYr Ha apyra n obpasyloT Tak Ha3blBaeMyio
KOHBEPreHTHYIO rpaHuLy Mexay rnimtaMmn, KaKon-To U3 HUX npuaeTcs noanaTbCs.
MNepenHMN Kpan OAHOW MANTbI NOrpy>aeTcsa nog APYryto, N ee 3aTArmBaeT B XXapKyto
MaHTWIO, rAe NIaBATCA JaXkKe KaMHW, YTO Bbi3blBAeT YacCTble 3eMIeTPACEHUSA N NUTaeT
rpaay BynkKaHoB. [NOCKOJIbKY NOpOAbl KOHTUHEHTAJIbHOMN KOPbl HE Takue rnJoTHbIe, a
cnepoBaTesibHO, bosniee nnasyyme, NpyM CTOJIKHOBEHUM MAUT BHU3Y NOYTU BCerpa
OKa3blBaeTCA OKeaHM4Yeckas Kopa. DTOT npouecc cybaykuum (nogoasuraHns) nanT
NpoOo/HKAeTCs, NOKa OKeaH, OKa3aBLUMACA MexXAy NJUT, He MOorjoLllaeTcsa MaHTueun, a
hBa 6710Ka KOHTUHEHTaJIbHOMN KOpPbl HEe CABUIraloTCsa BOEAWHO; NPY 3TOM BAOJb JINHUN
NX B3aUMOLENCTBUA MPOTArMBaeTCA BblCOKAsA rpsfa ckiag4vaTbixX rop.

nBepreHTHbIE, OHN XXe KOHCTPYKTUBHbIE, FPaHnLbl - 3TO MeCTa, rae ase rnJjanThbl,
HaMpPOTWB, PAaCXOOATCA APYr OT Apyra. PackasieHHasa MaHTUSA BbINA4YMBAETCA B 3TY



wenb n3 rnybuHbl, CIOBHO KPOBb, BbICTYMaloLWasa B Mopes3e Ha pykKe, U oTBepAEeBaeT,
obpa3ysa HOBYIO KAMEHHYI0 KOpy. Takon cnpeanHroBbin pudT MOXXET MPONTKU Mo
cepennHe KOHTMHEHTa 1 packoJIoTb ero HagBoe, HO HoBas OTBepAeBLlas nopoaa
NMAOTHAs, 3a71eraeT HU3KO U NO3TOMY 3aToNaaeTCcs BOAON. KOHCTPYKTUBHbIE FPaHULbI
CO34al0T HOBYIO OKEaHUYECKYI0 KOPY, N APKUA MPpUMep Takoro CnpeguHrosoro pudgTa,
obpa3oBaBLUero Mopckoe aHo, - CpeagnHHO-ATnaHTn4Yeckuin xpebeT[7 - Rothery
(2010), p. 53.].

TeKTOHMKa NANT - 04Ha U3 OCHOBHbIX KOHLENUNIA pa3BuTna 3eMaun, N Mbl 6yneM
MOCTOAHHO BO3BpPalWlaTbCA K Hen Ha CTpaHnuax 3TOW KHUMKN, a cenyac norosopmm o
TOM, KaK KJIMMaTN4YeCKne N3MeHEeHNS, Bbl3BaHHbIE TEKTOHUKOW MJINT Ha MPOTAXEHUN
HenaBHEN reoJIorn4eckomn ncTopun, cosgannm ycnoema gond Hawero BO3HMKHOBEHUA.

NMocnegHue 50 MNATMOHOB NIET NJIN OKOJI0 TOFO XapakKTepmn3oBasnch rnobanbHbIM
rnoxoJsiogaHneM. ITOT NMpoLecc NoJsy4ns Ha3BaHME KalHO30MCKOro NoxosiofaHns, n
ero KyJibMnHauuen ctan Ha4yaBWNNCA 2,6 MUNIMOHA NIET Ha3a HblHELWHUA nepuog,
nepemMexXatwLmnxcsa n1eJHUKOBbIX MePUOAOB, KOTOPbIA Mbl MOAPOOHO paccMOTpUM B
cnepylowen rnase. 3ToT OJUTeENbHbIN Nepnog noCTENEHHOr0 CHUXEHUS
TeMmnepaTypbl B rnobansHoM MacwTabe B LesioM Obin Bbi3BaH CTOJIKHOBEHNEM
KOHTUHEHTOB: npucoegnHeHnem NHonmn Kk EBpasnn n BO3HMKHOBEHMEM [TMManaes.
HanbHenwasn 3po3ns 3Toro BeJIM4eCTBEHHOI0 ropHoro xpebra nornotmnna mn3
aTMOC(epbl MHOIO Yr/IeKUC/10ro rasa, 4To NPUBENO K CHUXKEHMUIO NAapPHMKOBOIO
ahbhekTa, KOTOpbLIN A0 3TOro oborpesan naaHeTy (CM. rnasy 2), a 3To, B CBOKO
oyepenb, - K noxonogaHuto. 1 HaobopoT: Korga Ha naaHeTe B Le/IOM CTaso
X0si0QHEee, N3 OKEaHOB NCMapsaoCb MeHbLUE BOAbl, MO3TOMY B MUPE CTaslo MeHbLUE
0OXXOen N B LLeNOM cyLue.

XOTAa 3TN TEKTOHMYECKMe npouecckl nponcxoannam B 5000 kmnomeTpoB oT Kobibenn
yenose4yecTsa, 3a IHOMNCKMM OKeaHOM, OHW OKa3aJim HernocpeacTBeHHoe
BO34ENCTBME Ha 3TY CaMyto Konblbenb. MN'mManam n TnbeTckoe NAoCKOropbe co3fanm
MOLLHY MYCCOHHYIO UMpKynsauuto Hag NHanen v KOro-BoctoyHon Asmen. OgHako
3TOT CUJIbHbIN 3acacbiBaloWmy 3pdekT aTMmocdepbl Ha4 IHAMNCKNM OKeaHOM eLle n
oTTArMBan Bnary ot BoctoyHom AQpuKKU, CHU3UB KONMYECTBO A0XKAEN B TeX MecTax.
MpumepHo 3-4 munavoHa net Ha3apg AsBcTpanna n Hosas BUHes nepeMeCcTU/INCb K
ceBepy, NepekpbliB OKEAHCKUIA MPOJIMB - TakK Ha3biBaeMbln NHOOHE3UNCKUA MOPCKOW
nyTb. 3Ta 6Q10Kada orpaHnymia NPUTOK TEMNJbIX KOXXHOTUXOOKEAHCKUX BO4, N BMECTO
HUX B LLEeHTpPaNbHY0 YacTb MHOAMNCKOro okeaHa noteknan bosiee npoxnagHble BoObl
cesepHou MNMaundukun. Oxnakgaswmnca NMHONNCKNA OKeaH CTajl LCNapsaTb MeHbLUe
BJ1larv, a 3To, B CBOIO o4Yepeb, MPUBESIO K MOHUXEHMUIO YPOBHSA 0CaZlkoB B BocTo4YHON



Adpuke[8 - Cane (2001).]. Ho rnaBHoe - B camoun Appunke nponcxonnnm
TEeKTOHMYEeCKMe OBUXKEHUSA, KOTOPbIe, KaK OKa3blBAETCH, Cbirpajivi BaXXKHeWLyo poJib B
CO30aHuK YesioBeKa.

OBrxyuine cuibl 380110LNN

Okoso 30 MMAINOHOB NeT Ha3ad Nofd 3eMHOW KOPOW Ha ceBepo-3anaae AQpuku
B34blbunack packasieHHas MaHTUA (obpa3oBasica Tak Ha3blBaeMbll MAHTUNHbLIN
nJoM). FopHble NOpPoAbl BbITOJIKHYJIO HAaBepxX NpuMepHo Ha kKunomeTp[9 - King (2006).]
Hanopobue orpoMHOro npbiwa. MoKPOB KOHTUHEHTAJIbHON KOPbl Ha 3TOM KynoJe
pacTAarvBasCcs, UCTOHYAJICA U B KOHLLE KOHLLOB Ha4vaJl JionaTbCa NpAMO nocepennHe
BbINYKN0CTKU, o6pa3oBas Yepeny passioMoB. BOCTOYHO-AQpPUKaHCKN pudT paccek
BO3BbILLEHHOCTb NMPUMEPHO C I0ra Ha ceBep C BOCTOYHbIM OTBETBJIEHUEM, KOTOpOe
npoxoaunT TaMm, roe Tenepb pacnonaratotcsa puonusa, KeHusa, TaHzaHnsa n Manum, n
3anafHbIM, KOTopoe paccekaeT KOoHro 1 3atem NnpoaosnKaeTcsa BAOJIb MPaHULbI

c TaH3aHuewn.

ITOT NpoLecc HapyLueHNs CrJOWHOCTN 3eMHON NOBEPXHOCTU West UHTEHCUBHEE B
CeBepHOM HarnpasJieHUU; TaM Kopa OKa3aJsiaCb pa3sioMaHa HaCKBO3b, U B AJIMHHYIO
paHy co4nnacb Marma, otT4ero Bo3HMKNa HoBas, ba3anbToBas Kopa. MNoTom 3Ta
rnybokas pacwennHa 3anonHunack sogon n obpasosanock KpacHoe mope, a opyrom
pa3sioM cTan AQeHCKNM 3a7iMBOM. Pa3fioMbl, TAHYBLUNECS MO MOPCKOMY OHY, OTJIOMUIIN
KyCcOK OoT nosyocTtposa Comanu, n obpasoBasacb HOBas TEKTOHMYECKas NanTa -
ApaBunckas. MecTo, raoe B Buae bykBbl Y cxogatca AppukaHckmm pudT, ADEHCKNIN
3an1mB N KpacHoe Mope, Ha3blBaeTCs «TPOMHOE COYIeEHEeHNEe», N B CaMOM ero LeHTpe
NeXXNT HU3MEHHbIN AapCKUN TPeyrosibHUK, KOTOPbIN oxBaTbiBaeT CeBepo-
BocTouHyto ddpumonuto, IxxnbyTtn n dpmntpeto[10 - Stow (2010), Kindle location 740.]. K
3TOMY Ba>XHOMY pPervuoHy Mbl eLle BepHeMcCH.

BOCTOYHO-ADPUKAHCKNN PUPT TAHETCH Ha ThICAYN KUJIOMETPOB OT Sdunonun Ao
Mo3ambuka. MoCKoNbKY BbIMYK/AOCTb U3-3a MAaHTUWHOMO NJIlOMa NPOAOJIKaeT pacTw,
PUT NOCTEMEHHO paclUMpPAeTCs. OTa «TEKTOHUKA pacTaXeHUA» 3acTaBsgeT uesble
CKaJibHble MANTblI TPeCcKaTbCA U 06pa30BbIBaTb Pa3pbiBbl, Mpn4emM 06,710MKHK
BblTaJIKMBAaeT BBEpPX, CO34aBas KPyTble CKJIOHbI, @ Te, YTO NPOBaJINBAOTCA B Pa3JioM,
obpa3yloT AHO AONMHbI. DTOT Npouecc, weawunm B nepuoa ot 5,5 oo 3,7 MUAAMOHA
neT Hasapg, co3fan HblHEeWHN naHawadT pudTa: wnpokasa rnybokas nosnHa B



nosiymusne Hah YpoBHEM Mops, Mo o6e CTOPOHbI OKaMsIeHHas ropHbIMK Kpsi>xaMu[11l -
Maslin (2014).].

B pe3synbTaTe BbiNg4YMBaHNS KOPbl 1 06pa3oBaHUSA BbICOKMX KPSXKEW Mo CTOpPOHaM
pudTa No4Tn BCA BocTouyHaa AdppuKa nmwmnacb goxxaewu. Bna>kHbln BO34yX

C MHOAMNCKOro okeaHa BbIHY)XAEH NOAHMMATbLCA BblWe, rAe OH oxJla)KgaeTcs,
KOHOEHCUpYeTCAa 1 BbiNagaeT foxxaem y nobepexns. N3-3a atoro B raybuHe
KOHTMHEHTa KAMMaT CTaHOBUTCA 3acCyLU/IMBEe: 3TO ABJIeHME Ha3biBaeTcsa 061acTbio
noxxneson TeHn[12 - Ibid.]. OgHOBpPEMEHHO BbICOKUN pUDT BNOKMPYET U BNaXKHbIN
BO34YX M3 LEeHTpasibHOAPUKAHCKUX TPOMNMNYECKUX 1IeCOB, HE NO3BOJIAA eMy
OBUraTbCAa Ha BOCTOK[13 - Jung (2016).].

NTorom BCcex aTUX TEKTOHNYECKUX NPOLLECCOB - BO3HMKHOBEHUA 'MManaes,
nepekpblTUa MHOOHE3NNCKOro MOPCKOro nyTn, a B 0COBEeHHOCTN - BO3HUKHOBEHUe
BbICOKUX rpebHen no kpasm AdpuKaHCcKoro pudta - bbis10 nccyweHme Bocto4HoOM
Adpukn. A popmmnpoBaHne pugTa NU3IMEeHU1I0 He TOJIbKO KJIMMaT, HO U NnaHawadT v

B npouecce npeobpasnsio 3KOCUCTEMbI 3TOr0 pernoHa. Bocto4yHasa Adpuka B
pesysibTaTe 3TUX KaTakJIM3MOB N3 MJIOCKON OOHOPOOHOWN 3eM/u, yTONatLen B
TPOMMYECKMX necax, NnpespaTnaacbk B TPYAHOMNPOXOAUMBIA FOPUCTLIN PErnMoH C NAaTo
n rnyboKumMm fosiMHaMun, a ero pacTUTeNIbHOCTb TeENEpPb BapbUpOoBasa OT BAAXKHOI0O
Nleca A0 caBaHHbI N NYCTbIHHOIO ckpabal[l4 - Maslin (2013); Shubin (2014), p. 179
(LUy6wuH, 2013); Fer (2017).].

XOTS OrpOMHbIN pUPT Havan popMupoBaTbCs 0Kos10 30 MUIIMOHOB J1eT Ha3an,
noabeM N NMocTeneHHoe BbiCbIXaHWe MoYBbl MPOMCXOANN0 B OCHOBHOM B nocjsiegHune
3-4 munnuoHa neT[15 - Cane (2001).]. 3a 3To BpeMs - TO eCTb OAHOBPEMEHHO C
Halen 3BoJIloLMNeN - BOCTOYHOAMPUKAHCKMKW Nen3a)k nepecTtasa HanoOMUHaTb
«Tap3aHa» u cTtan 6onblie Noxoxx Ha «Kopona JibBa»[16 - Lieberman (2014), p. 68
(JTnbepmaH, 2018).]. IMeHHO 3TO AnNnTEesIbHOE NOCTEeNeHHOoe BbICbIXaHne BOCTOYHON
AdpuKKn, cokpalleHne n gpobneHve necHblIX MacCMBOB N 3aMeLLeHne X CaBaHHOM U
CTaJsio OOHUM M3 r1aBHbIX (PAaKTOPOB, KOTOPbIE NPUBEN K OTAEJIEHNIO TOMUHUH OT
KPYMHbIX 00e3bsH, XXMBYLLNX Ha AepeBbsax. PaclumpeHmne cyxmx TpaBAHUCTbIX
nycTowen nocnocobCcTBOBaNO N PacNpPOCTPAHEHNIO KPYMHbIX TPaBOAAHbIX
MJIEKOMUTAKOLWMNX - Pa3IM4HbIX BUAOB KOMbITHbIX Harnogobue aHTunon u 3ebp, Ha
KOTOPbIX 04N BMNOC/IeaCTBUN CMOT I OXOTUTBCA.

OnHako 3To Obl1 He eANHCTBEHHbLIN (hakTop. B npouecce cBoero TeKTOHNYECKOro
dhopMnpoBaHNSA YCNOBUS OKpPYKatoLen cpedbl B BOCTOYHO-AprKaHCKON pugToBOMN
[OJINHE CTasIn 04eHb pa3Hoobpa3HbIMU, B HEN BAIN3KO COCeACTBOBAIN CaMble pa3Hble



YHaCTKN - f1eca N TPaBAHUCTbIE MYCTOLUW, FOPHbIE KPSXUN, KPpyTble 06pbIBbI, XOJ/IMbl,
MJIOCKOropbsa N PaBHUHbI, 4ONUHLI U TNyBOKMe NpecHOBOAHbIE 03epa Ha AHe pudTall7
- Chorowicz (2005).]. 9To cTanm Ha3biBaTb MO3aN4YHOW Cpenon, n oHa obecneynna
FTOMUHNHAM LWNPOKUA aCCOPTUMEHT UCTOYHUKOB NULLK, peCcypCcoB 1 nepcrnekTus[18 -
King (1994).].

PaclwinpeHne [osivHbI 1 NOABEM MarMbl COMPOBOXAA/INCb BO3SHUKHOBEHMEM LiernoYyek
OEeNCTBYOLWNX ByIKaHOB, barofgapsa 4emy 3Ta Tepputopusa okasanacb borata
OT/IOXKEHUAMM nensa un nemMm3bl. BocTo4yHO-ApprKaHCKada pudpTtoBas A0JMHA
ncnewpeHa ByJjikaHaMu no BCen OJIMHE, N MHOMMe U3 HUX BO3HUK/IW B NocsiegHue
HECKOJIbKO MUJIJIMOHOB J1eT. BOJIbLLUMHCTBO 3TUX BYJIKAHOB JIEXXUT BHYTPU CaMOU
DOJINHbI, HO HEKOTOPbIE N3 CaMbIX KPYMHbIX N CTapblX BbICATCA Ha Kpaax, B TOM 4yucne
ropbl KeHusl, 91n1roH n KnnmmaHpg)xapo, Bbico4anilasn sepnHa AQpuKkn.

B xo4e NOCTOSIHHbIX U3BEPXKEHUW BYJIKAHbl U3JINBANIN MOTOKW JlaBbl, KOTOPbIE
3acTbiBann 1 06pa30BbIBa/iN KAMEHHbIE FPSAAbl, NepecekaBLUne naHawagT.
JlerkoHOrme roMmMHMHbLI MOran NepebnpaTbCs Yepes HUX, a BMECTE C KPYyTbIMNU
0B6pbIBUCTLIMU CKNIOHaMKN pudTa 3TU rpaabl CYXUAN eCTEeCTBEHHLIMU NPENATCTBUSAMM
N nperpagaMmu Ooas XMUBOTHbIX, HA KOTOPbIX HaLlLW NPeaKn oXoTunuck. MNMep.ble
OXOTHUKWN MMENN BO3MOXXHOCTb TOYHEE NpeAcKa3bliBaTb M KOHTPOIMPOBATb
nepemMeweHnsa 0obblym, nepekpbiBaTb NYTU K OTCTYMJIEHUIO N HANPaBAATb XXUBOTHbIX
MPAMO B JIOBYLUKY, rae ux n ybnsann. 3tm >xe oCobeHHOCTN MeCTHOCTU, BEPOSATHO,
obecneymBann 6e33alNTHBLIM NEPBLIM JOAAM XOTb Kakoe-To ybe)kuuie oT pbICKaBLUMX
Mo OKpecTHOoCTAM xnwHukKoB[19 - King (2006); Bailey (2011).]. Mo Bcen BnagnmocTu,
3Tn pa3Hoobpa3Hbie TPYAHOMNPOXOANMbIE YHACTKM CO34aIM TOMUHUHAM UAEaIbHYIO
cpeany ONs XWU3HW 1 npouBeTaHus. lNMepBble N10AN, KOTOPbIE, KaK U Mbl, Bbln
OTHOCUTENIbHO XUJbIMK U He obnaganu HYU CUI0OM NIbBa, HU CKOPOCTbLIO renapaa,
NPUCNOCObUNNCH K OKPYXKatoLeMy NaHawadTy N Hay4YUancb Nosib30BaTbCA BCEMU €ro
npenmyLiLecTBaMn, Tak 4TO N ByJIKaAHMYECKas, N TEKTOHNYECKAst CIOXKHOCTb
OKpYy>Katlolen cpeabl M1ilb NOMOrasjla UM OXOTUTbCS.

TeKToOHMYeCKaa 1 ByJIKaHMYeCKas OeATeNIbHOCTb co34asia U COXpaHua 3Tun
ocobeHHOCTN pa3Hoobpa3HOro AMHAMMNYHOro NaHawadTa Ha NPOTAXKEHNN BCEN
Hawen 3Bosiounn. B CylHOCTKN, NOCKONIbKY BocTo4HOo-AdprKkaHckas pudToBas
OONIMHA - permoH ¢ bypHOM reonorn4eckon NCTopuen, n naHawadgT B HEN CUJIBHO
W3MEHNJICA C Tex Nnop, Kak 34ecb nocennince rnepsble noaun. Nockonbky pugpT
pacwmpsancs, obnactu B 4OJIMHE, rOe KOraa-To XXWam roOMUHUHBI, Tenepb NOAHAINCH U
obpa3oBann CTeHbl pudTa: MMEHHO Clofa NePeMEeCTUINCL N3 NMePBOHAYaIbHbIX MecT
0bnTaHNSA FOMUHUH N X OKaMeHesble OCTaHKW, N apXeosiornyeckmne cenpeTesnibCcTea



NX CywecTBoBaHUA. N 3TOT BENMKUIW pa3sioM, CaMblil LPEBHUN N BaXKHbIW PErmoH
TEKTOHUKON pacTAXXEeHUSA B CErogHsaWHEM MUpe, CHNTAKOT Ba>KHENLLEN OBNKYLLEN
CWUJIOM Hallewn 3BOJIIOLUN.

OT OepeBbLEB 10 OPYAU Tpyaa

MepBbI BUonorn4yecknin Bua, e aNHOAYLWHO NPUYNCASEMBIA K TOMUHUHAM
OCTaBMBLUMA OOCTAaTOYHO MHOIO XOPOLINX oKaMeHesnocTen, - 3To Ardipithecus
ramidus, Xuswmnimn npumepHo 4,4 MUNNOHa fIeT Ha3aj B JlecaxX BAOJIb LOJINHbI PEKU
ABaw B d¢gmonun. 3ToT BMA OblN1 pa3MepaMu NMPUMEPHO C COBPEMEHHOIO LLUNMMAH3e,
NMEeN MO3I TaKUX Xe pa3MepoB 1 3yObl, CBUAETENLCTBYOWMNE O BCEAAHOCTMU.
OKameHersible CKeneTbl YKa3blBaloT, 4TO 3TU FOMUHUHLI €Ll XU Ha AepeBbsiX, a
npsMoxoxgeHue 6b110 y HUX pa3BUTO o4eHb clabo. OKoNo 4 MUIIMOHOB NeT Ha3an
NOSABUJINCb NepBble YiieHbl poaa Australopithecus - «i0XXHbIX 06e3bdH», - KOTopble
obnagann HeKOTOpbIMK OBLLVMMN YepTaMn C COBPEMEHHbLIM 4Y€/10BEKOM, B TOM YuUce
CTPOMNHON N FpaLno3HON PUrypon (ogHaKO Yepen y HUX COXpaHsan nepBobbiTHbIE
oYyepTaHUs), N YBEPEHHO XO0OMIN Ha ABYX HOrax. B 4acTHOCTK, N0 NCKONaeMbIM
ocTaTKaM Mbl 3HaeM o Buae Australopithecus afarensis. Hanpumep, Mbl HawWAX Ha
yOAWBJIEHWE MOJIHbIN CKeNeT CaMKU, KOTopas Xusa B A0/InHE pekn Asall 3,2 MUJIJIMOHA
NeT Ha3aj u KoTopasda CTana niBectHa Kak Jliocu[20 - Mo Ha3BaHUIO NecHU «buTns»
Lucy in the Sky with Diamonds, koTopyto apxeonorn B 1974 rogy B 4eCTb 3TOW
HaXO4KN BKJIIOYWUJIN Ha MOJIHYIO MOLLHOCTb B CBOEM narepe.].

PocTom Jltocm 6bina Bcero okoso 1,1 MmeTpa, HO NMO3BOHOYHUK, Ta3 U KOCTU HOI Yy Hee
OYeHb HaNoMUHaIN CKeneT COBPeMEHHbIX ftoaen. No3ToMy XoTsa MO3r 1y Jllocu, ny
apyrux npenctasmtenen A. afarensis[21 - Mpn pa3roBope 0 XXUBbIX OpraHnU3Max
poAoBOE Ha3BaHME NPUHATO coKpalwaTk. MoaTomy Australopithecus afarensis
ctaHoBuTCA A. afarensis. Hanpumep, anHo3aBp Tyrannosaurus rex n3BecTeH LUMPOKOW
nybnnke kak T. rex.] 6611 HEOOMBLLION, KaK Y LUMMMAH3e, NX CKesleT ICHO yKa3blBaeT
Ha obpa3 XKU3HKU, NPV KOTOPOM NPUXOAUTCHA MOAOATY XOOUTb Ha ABYX HOorax. bonee
TOro, B ByJIkKaHM4Ye€CKOM nensie B TaH3aHUN, B MECTHOCTM J1aaTonun, COXpaHUIOChb Tpu
Habopa cnepnos, KOTopbIM 3,7 MUNNIMOHA NeT. BepoATHO, X oCTaBU/IN NpeacTaBuTenn
A. afarensis, n 3T cnepnbl Ha youUBAEHUE NOXOXXWN HA Te, YTO OCTaBMUTE Ha Mecke Bbl,
eCc/In peLumnTe NPorynsaTbCsa No rniasxy.



Ko BpeMeHn 0K0J10 2 MUJIJIMOHOB JIeT Ha3af BCe BuAbl roMHUH poda Australopithecus
BbIMEP/IN, @ OT HUX nMpoun3sowesn Haw pog Homo. MepsbiM 6bi1 HOoMo habilis (4enoBek
yMesiblf), CO CTPOMHbBIM TeJI0OM, MOXOXKNM Ha NepBbiX aBCTPasIONUTEKOB, 1 MO3IroM
JIMWb HEHAMHOr o KpyrnHee, 4em y HUX[22 - |bid.]. Pe3koe yBenn4yeHne pasmMepoB Tena
N MO3ra, a Tak>Xe rnepexop K pagukasbHO Apyromy obpasy XusHu Habnwogananco
N1wb € nosgsseHneM Homo erectus - OH BO3HUMK OKOJI0 2 MUJIJIMOHOB J1IeT Ha3an

B BocToyHOM Adhpuke. Hmxxe 4yepena ckenet H. erectus o4eHb NOX0OXX Ha
aHAaTOMNYECKN COBPEMEHHOI0 YesIOBEKA: B HEM €CTb 1 MexaHU3Mbl aganTtaunm K bery
Ha OJIMHHbIE ANCTaHUUN, N YCTPOMCTBO NnJjeda, no3sonsatuiee 41o-to 6pocatb. Kpome
TOro, cHuTaeTcs, 4To y H. erectus 6biin n gpyrue obume ¢ HaMU 4epTbl, B TOM Yucse
[onroe 0eTCcTBO, OTHOCUTENIbHO MeJJIeHHOe pa3BUTMeE N CJI0XKHOe obuiecTBeHHOe
rnosegeHune.

BeposaTHo, H. erectus 6bin1 NepBbIM U3 FOMUHMH, KTO Ha4Yasl BECTU XMN3Hb
cobnpaTenen-oxoTHUKOB 1 NoAYNHWNA cebe OroHb - Hay4naCsa NONIb30BaTbCHA UM He
TONbKO ONnsa oborpesa, HO 1, BO3MOXHO, A1 MPUroToBaeHnsa nuwmn[23 - Berna
(2012).]. He nckn4eHo, 4TO OHN Aa)ke nepeMellanncb Ha naoTax Yyepes 6onblume
BoaoeMbl[24 - Gibbons (1998).]. H. erectus yxe 1,8 MunnmoHa neT Ha3ag paccennnacs
no Bcen Agppuke, a N0OTOM NepBbIM N3 FOMUHUH MOKNHYJT KOHTUHEHT U
pacrnpocTpaHuacsa rno EBpasum - BEPOATHO, ero Murpaums wia HeCKOJIbKNMU
He3aBUCUMbIMU BOJIHaMU[25 - Ermini (2015).]. 9ToT Bnpa npocyuwiecTsoBa NoyTn

2 MUIMOHa neT. Mexxay TeM aHaTOMNYeCKU COBpPeMeHHbIe JII0AN CYLLeCTBYIOT JINWb
OOHY AeCATYH 4acTb 3TOr0 BpeMeHU, N Ha CerofHs cHuTanTe, 4TO HaM NoOBe3eT, ec/n
Mbl npocywecteyeMm ewe 10 000 neT, He roBops y>Ke 0 2 MUWIJIMOHaX.

MpumepHo 800 000 net Ha3an H. erectus nopoann Homo heidelbergensis, ns
KoToporo 250 000 net Ha3apg pa3sunmcb Homo neanderthalensis (HeaHOoepTanbLbl)

B EBpone n aeHncosLbl B A3un. NepBble aHaTOMUYeCKU CcoBpeMeHHble ntoan (Homo
sapiens) nosBuancb B Bocto4Hon Adpuke B nepuopg ¢ 300 000 go 200 000 net Ha3ag.

B xo4e 3BoAOUMKM YeNloBEKA TOMUHUHLI BCE NyYlLle OCBanBaIn NPAMOX0OXAEHNE[26 -
Bramble (2004).], n B nx ckenetax HaMeTUJINCb N3MEHEHWNS, NO3BOJIABLUNE COXPAHATb
BEpTUKaNbHOE NONOXKEHME Tesa 1 crnocob nepeaBuxeHns: S-obpa3Hbin Npormnbd
MO3BOHOYHWMKA, YalleBUAHbIN Ta3 n bonee fNMHHbIE HOrK. BONOCAHOM NOKPOB Ha Tese
MoYTW UCYe3, He cyMTasa Yepena. Popma rosioBbl TakXXe npeobpasnnack: 4encTn
MeHbLUe BbICTYMaloT Bnepen, noaboponok ctan bonee 3ameTeH, a YepenHasa Kopobka
npnobpena obvem n okpyrnocTo[27 - Bradley (2008).]. YBenmyeHne paaMmepoB Mo3ra u
CTasIo rNaBHbIM pasnuydnemM Mmexnny poanom Australopithecus n Hawewn BeTBbIO HOMO.
3a 2 MUAIMOHA JleT 3BOJIIOLUN pa3Mep MO3ra y aBCTPaJIoONUTEKOBLIX OCTaBasICA Ha



yAnBJNeHWe NMOCTOSAHHbBIM - 0KOJ10 450 cM

, TO €CTb NPUMEPHO KaK Y COBPEMEHHOro wurmnaH3e. OagHako y H. habilis mo3r 6bin1 Ha
TpeTb 6onblue, okosno 600 cm

, a npu nepexone ot H. habilis n H. erectus kK H. Heidelbergensis pasmep mo3ra
yasouncs euwe pa3s. Yxe 600 000 net Ha3an mo3r y H. heidelbergensis bbin pasmepom
npnbAn3nTesNbHO Kak y COBPEMEHHOI0 YesloBeKa 1 BTpoe bonblue, 4em y
aBCcTpanonnuTekosbiX[28 - Maslin (2014).].

Y roMmuHuH 6bin1a 1 elle ogHa onpeensowas YyepTa, NOMUMO yBENMYEHUS pa3Mepa
MO3ra: Mbl MPUMeHAeM pa3yM OJ19 U3roToBJIeHUsA opyamn Tpyaa. lNepsbie
pacnpoCcTpaHeHHble KaMeHHble opyansa Tpyha, Tak Ha3blBaeMas osiyBancKas
TEXHOJIOrns, BOCXOAUT KO BPEMEHN OKOJ10 2,6 MUIJIMOHA NeT Ha3and, U ee NpuMeHsn
n 6onee nosgHue snabl Australopithecus, a Tak>xe H. habilis n H. erectus. Okpyrble
KaMeLLKN N3 peKu CNYyXUnu a8 packajbiBaHUS KOCTEN NN OPexXOoB Ha MNJIOCKOM
KaMHe-HaKoBasibHe. YTobbl 3a0CTPUTb Kpal, C rasibkKu CKanbiBaau CJoM-0TLENbI, U
TakKMM KaMHEM MOXXHO Obls10o oTpe3aTb nan oTckabnameaTb MACo ybuTonm aobblum nam
obpabaTbiBaTb AepeBo[29 - HanaeHHble apxeosioraMu opyans KaMeHHOro BekKa
N3roTaB/IMBaAINCb N3 Pa3HbIX MaTepnasioB - KBapuuTa, caHua, BYJIKAHNYECKOro
obcmanaHa n KpemHs. 3T BUAbl NOPOL COCTOAT B OCHOBHOM U3 KBapLua B BUAE
OBYOKUCU KpeMHUA. KBapL, CTajsl OCHOBHbIM MaTepuasioM 4519 MHOXXeCTBa
PEBOJIIOLNOHHbBIX U300peTEeHNN Ha NPOTAXKEHUN BCEN NCTOPUN Hallero Buaa: oT
KaMEHHbIX OpyAUA N CTEeKJ1a A0 BbICOKOYUCTbIX KPEMHUEBbLIX NJACTUH B COBPEMEHHbIX
KOMMbIOTEPHbLIX MUKpOCXeMax. B 3ToM oTHOLWeHU BocTo4yHO-AdpUuKaHCKada pnugptosas
DOJIMHA, Ha NPOTSAXKeHNK bonee 2 MUINIMOHOB NeT CNY)XUBLLAA LLEHTPOM BbICOKNX
TEXHOJIOM N U3roTOBJIEHNSA KaMeHHbIX Opyaun Tpyaa, 3ac/ly)KMBaeT 3BaHUSA NepBon
KpeMHneBon O0NNHBGI.].

MepeBOpOT B TEXHOJIOMMMN KaMEHHOIro BeKa npousowen 1,7 MnnanoHa neT Hasag,
Korga H. erectus yHacnenoBan ongyBanckme opyamsa m yCcoBepLleHCTBOBa UX, CO34aB
alleNnbCKYy KynbTypy. AllenbCkue opyamnsa caenanbl bonee TwaTenbHO - C HUX
CKasiblBaJIM KYCOYKUN BCE MEHbLUE U MeHbLUEe, TakK 4YTOo nosiydanmncb 6onee
CUMMETPUYHbIE N TOHKWE PYYHbIE TOMOPbI FrpyLUEBNAHON (dOpMbl. TakoBa bbina
obwenpnHATas TEXHONOMNA Ha NPOTSAXKEHUN MPAKTUNYECKN BCEN YEN0OBEYECKOW
nctopun. Cnegyrownin npopbiB obecneymna MyCcTbepcKas TEXHOOMSA, KOTOPYHO
MPUMEHSANN HeaHOepTa bLbl 1 aHAaTOMUYECKN COBPEMEHHbLIE NIIOAMN B JIeAHNKOBbLIN
nepuof. 34ecb KaMeHb (Tak Ha3blBaeMoe aapulle) TwaTebHO NoAroTaBANBaIN U



06CTyKMBannM Nno Kpato, NOCsie 4Yero JIOBKO OTKasibiBaau nocnegHnim 60bLon NA0CKUin
oTwen. Lenbto 66121 UMEHHO 3TOT CHATLIN OTLIEMN: TOHKNI 3a0CTPEHHbIN 0610MOK
C/TY>KW NpeKpaCHbIM HOXXOM /MO0 Wen Ha HaKOHEeYHUK Konbsa nnmn ctpensi[30 - White
(2003).1.

OTN KaMeHHble NHCTPYMEHThI, KaK U AepeBAHHbIE APEBKU KOMUA, NO3BOANAN
FOMUWHMHAM CTaTb NPEKPACHbIMU FPO3HbLIMU OXOTHMKAMWU, U A1 3TOr0 UM He
NPULLNOCL oTpawmeaTb 6onbline 3ybbl MM KOrTN Ha COBCTBEHHOM Tesle, Kak
OCTasIbHbIM XULWHUKaM. MMankn n KaMHU CAY>XUIN HaM UCKYCCTBEHHbIMU 3ybamu v
KOrTSIMU, C UX MOMOLLbIO Mbl OXOTW/INCh pagn NPONUTaHUS UK 3aLlLnLLLASINCD,
Aep»xxacb Ha 6e3o0nacHOM pacCToAHUN OT A06bIYN N XULLHNKOB, 4TOObLI CBECTU K
MUHUMYMY PUCK TPaBMbl.

MNepemeHbl opMbl Tesla N CTUIIA XU3HN OOMOJHANN Apyr Apyra. JIloan Hay4Yuancb
nyywe 6eraTtb 1 Nnpnobpenn CNo>KHble KOrHUTUBHbIE HaBbIKW, YTO HapsAAy C
npuMeHeHneM opyaun Tpyaa N KOHTPOJIeM HaZ OrHeEM [a/l0 UM BO3MOXKHOCTb Jiy4ylle
OXOTUTbCA U obecneynno paumoH ¢ bonbwonm gonen maca, Heobxoanmbln s paboThl
KpYynHOro mosra. 3To, B CBOIO o4yepelib, MO3BO/INIIO HaM pa3BUTb Bosiee C/I0XKHble
coumasibHble B3aUMOOEeNCTBMNA N HaNaAuTb Koonepauuo, co3fgaTb KynbTypy,
Hay4YuUTbCA pelwaTb 3aa4vn, a rnasHoe, noxasnyn, - roeopmtb[31 - Potts (2013).].

KnnMaTu4eckmm MassiTHUK

MHorne nogobHble Bexn B Hallen 3BOJIIOLUN OrpaHUYnMBannCbL AQapCcKnm
TPEeyrosbHUKOM - TOM CaMOW BNagMHON, KOTOPas, Kak Mbl y>Xe BUaesan, HaxoguTcs
NMPSIMO Ha TPOMNHOM COYJIEHEHUN TEKTOHMYECKUX NAUT Ha ceBepHon, 6onee gpeBHen
OKOHEYHOCTM BOCTOYHO-AppUKaAHCKON prUTOBOW A0NUNHLI. [TepBble NCKonaemble
OCTaTKM FOMUHUH - 3T0 6bin Ardipithecus ramidus, - 66111 06Hapy>XeHbl B f0NINHE
peku ABall, KOTOpas NMpoTeKaeT K CEBEPO-BOCTOKY OT D(PUOMNCKOro rnaaTto B CTOPOHY
IxnbyTun - npsamo nocepenunHe Adapckoro TpeyrosibHMKa. B gonnHe 3ton camom
pPeKN COXPaHUINUCh OCTaHKKM JTlocn, KOTOopbIM 3,2 MUJIMOHA NeT; bosiee TOro, B 4ecCTb
3TOro pernoHa NoJsly4ns Ha3BaHue Becb ee Bupg - Australopithecus afarensis. A
ApeBHeNLne n3BeCcTHble HaM oniayBanckmne opyansa obHapy>XeHbl B 3(p1UONCKOM
MeCTOHaxoXaeHun NoHa, KOTopoe ToXXe pacnosioXXeHo B AhapCKOM TpeyroJsibHUKe.
OAHakKo KoNblbesnbio U MMTOMHUKOM 3BOJIIOLUM TOMUHUH CTana BocTo4Ho-
AdpurKaHcKasa pudpToBas AOSIMHA LEJIMKOM, Ha BCEM CBOEM MPOTSXKEHUN.



MocTeneHHas apuan3aums n pudToBas CUCTEMA C €e MO3aUKOW U3 pa3HbIX YH4aCTKOB
CO CBOMMU O0COBEHHOCTSAAMMN, B TOM YUCE BYJIKAHNYECKUMWN FOPHbIMU FpsidamMu n
cbpoCoBbIMM YCTYMamMm, 04EBUAHO, CTa/IN Ba)KHENLWNM DaKTOPOM B CO34aHMN cpenbl
ONs Halen 3BotoLMN. TAaKOW CIIOXKHbIN TEKTOHUYECKUI nanawadT, 6e3ycnoBHo,
nogapwua 6poasYnM roMMHUHAM MHOIFO MHTEPECHbIX NePCNeKTMUB, 0JHAKO OH He B
NOJIHOMN Mepe 0OBbACHSET, Kak UM YAan0Ch CTaTbh TAaKUMU (PEHOMEHANIbHO YMHBLIMU U
rmbknumn. CHNTaKT, YTO OTBET Ha 3TOT BOMPOC - ocobast YepTa TEKTOHMKN
PaCTS>XXEHUS BeSINKON PUhTOBON OONNHBI U ee CBSI3b C KoNebaHMsMK KanmaTa.

Kak Mbl y>xe Bungenu, B nocnegHme 50 MUNIMOHOB NIeT UK OKOJIO TOF0 B MUpE B
LLesIOM CTAaHOBUTCA NpoxJagHee u cyuwe, a TEKTOHUYeCcKuin nogbem n obpasoBaHne
PN TOBON LONINHBLI MPUBESN K TOMY, 4TO B BoCcTO4YHOM AdhpunKe BOLLApUIICA KpanHe
3aCyLWMBbLIA KNMMaT U OHa yTpaTuna cBon 6b110Mm necucTbin NOKPoB. Ho B npeaenax
rnobanbHOM TEHOEHLUMN K MOXOJI0AAHUIO U BbICYLUMBAHUNIO KIMMAT CTasl O4eHb
HecTabunbHbIM, N B HEM NOCTOAHHO Habnaanucb peskne kosiebaHus B o6e CTOPOHHI.
Kak Mbl noapobHo pa3bepem B cnefytoulen rnase, npuMepHo 2,6 MUAINOHa NeT
Ha3aj Ha 3emJie Ha4vaslaCb HbIHELHAA 3N0Xa JIeAHNKOBbIX Mepuonos C
nepemMexarwLwmnMnca NegHNKOBbIMU U MeXXJIeJHUKOBbIMU (ha3aMun, KOTopble
onpenensarnTCca PUTMUYECKUMN N3MEHEHUSAMUN 3eMHON OpbUTLI U HAaK/IOHA ee OCK - Tak
Ha3blBaeMbIMU LUKaMn MnnaHkoBu4a. BocTo4yHaa AppuKa HaxoouTCa CINLLKOM
[aneKo OT MOoJII0COB, U IeAHUKOBbIE LWLUTbl HA Hee He «HanoJs3ajan», HO 3TO He
O3Ha4aeT, YTO 3TN KOCMMNYEeCKUEe LUKJIbl He OKa3biBaJin Ha Hee CUJIbHeNLero
BO34eNCTBUA. B YacTHOCTHK, nepunoanyeckoe yaanHeHmne opbutel 3eMsn BOKPYr
ConHua, oT4yero ee 3JUINNC CTaHOBUTCA Boslee NPoJoAroBaTbiM - 3TO Ha3blBaeTCA
ponronepnognyeckmmMmm KkonebaHnamm sKCLUEHTpUCUTETa, - NPUBESIO K TOMY, 4YTO

B BocTo4yHOon Adpurke BbiBasin nepmoabl KparHe NepeMeHYMBOro KamMmaTta. Bo Bpems
KaXXJon Takon ha3bl KpaHen NepeMeH4YnBoCTU KIMMAT NOCTOAHHO KonebneTcs oT
OYeHb 3acCyLW/IMBOro 40 OTHOCUTEsIbHO BJIAX>XHOMO B COOTBETCTBUMN C Bonee BbICTpbIM
PUTMOM LKA NMPeueccmm HakJIOHHOM 3eMHOW OCK, K YEMY Mbl elle BepHeMcA[32 -
Maslin (2007).].

OQHaKO 3TU KOCMUYECKUE LUUKIbI U Bbi3BaHHbIE UMW KONIebaHUS KIMMaTa 3aHMMaloT
ThICAYN U ThiCAYN NeT. EC/IN Mbl XOTUM MOHSATb, KakK LUJ1a 3BOJIIOLUMS YeNoBeKa,
rNaBHbIA BONPOC COCTOUT B TOM, 4TO NPOLLECChbl, 0COBEHHO CUJIbHO MOBIUSBLUNE HA
BocTouHyto AdpurKy, HanpuMep obliee nccyllaollee BO3AeNCTBUE TEKTOHNYECKOrO
noabemMa N BO3HUKHOBEHNE pUdTa B 3TOM pPermoHe Uan KJINMaTUYecKnue puTMbl, B TOM
4yucne npeueccms 3eMHON 0CK, Pa3BOPAYNBAIOTCSA HEMBICIIMMO MEAJIEHHO MO
CPaBHEHUIO C MPOAOJIKUTENBHOCTbLIO XXN3HU XXUBOTHOro. O4HaKo pa3yM U, Kak
cneacTteue, HeobblvalHaa rMHBKOCTb NMOBEAEHUS - 3TO MeXaHU3Mbl MpUcnocobierHuns,
noaobHble LWBENLAPCKOMY CKAAIHOMY HOXKY: OHWU MOMOTratoT OTAesbHOW 0cobu



pewaTb pa3Hoobpa3Hble 3a4a4K, MOCKObKY OKpYyXatloLlas cpefa CyweCcTBEHHO
N3MEHSAETCS Ha NPOTSXXEHNN ee XN3HWN. I3MeHeHnsa cpeabl 3a 3Ha4ynTensHo bonee
nonroe Bpems npmeeno 6bl K aganTauMoHHbIM U3MEHEHNAM TENIOCNI0OKEHUSA NN
dunsnonornm Bmaa Ha NPOTAXKEHUN MHOTMX MOKOJIEHUI (KaK, Hanpumep,
npncnocobuancb K NOCTOSHHOW XN3HW B 6€3BOAHON NyCTbiHE Bepbatoabl). 3HAYUT,
CyLLEeCTBOBAJI0 Kakoe-TO MOLLHOE 3BOJIIOLMOHHOE AaBseHne, NoATasIKuBaBLUEee
FOMUHUH K Bonee pasyMHOMY 1 rMBKOMY NOBEAEHMNIO, @ ClefoBaTesibHO, Obls1 Kakon-
TO haKTOp, KOTOPLIA BANAS Ha HAlIMX NPeaKOB Ha O4YE€Hb KPAaTKUX MPOMEXXYTKax.

B 4em xe cocTosina ocobeHHOCTb yCioBUin B BocTo4HOM Apurke, KoOTopas Hamnpasuia
3BOJIOLMNIO FTOMUHUH B CTOPOHY OYe€Hb BbICOKOIO MHTEJIJIEKTA - KaK Y Hac ¢ BamMn?
OTBeT, HAaNAEHHbIN B NoCAeaHMe rodbl, ONSATb XXe CBOANTCA K YHUKaSIbHON
TeKTOHM4YeCKon 0bCTaHOBKe B 3TOM pernoHe. Kak Mbl y>ke 3HaeM, BocTo4yHasa Adpuka
BbINATUIACb BBEPX, MOCKOJIbKY N0 He 06pa30oBasicd MaHTUNHLINA MOM, KOTOPbIN
pacTarnBan Kopy, Noka Ta He pacTpeckanacb U He pa3aBuHynack. lMNosTomy ans
reorpacum BocTo4HO-AppUKaHCKON pUPTOBON O0/IMHbI XapaKTEPHO POBHOE OHO,
Kyda onycTunmcb 6onblune o6/10MKU KOPbI, U TOPHbIE KPSXKU, TAHYLLMECA No obenm
CTOopoHaM. B yacTHOCTKM, B nocnegHne 3 MUAJIMOHA NIeT Ha AHe A0anHblI 0bpa3oBanoch
MHO>XECTBO N30JIMPOBaHHbIX BACCENHOB, KOTOPbIE, KOrAa KAanMaTn4Yeckmne yCciaoBus
OblNM [OCTAaTOYHO BAIaXKHbIMU, BEPOSATHO, 3aMN0JIHAINCL BOAON M NpeBpallaancs B
o3epa[33 - Maslin (2007); Trauth (2010).]. 2T rnybokune o3epa Urpaam Ba>KHyo poJib,
MOCKOJIbKY Ka)KObl rof, B 3aCyLWIMBbIN C€30H CHab>Xannm roMMHNH BOLOW HagexHee,
4yeM ropHble py4ybun[34 - Maslin (2007).]. OagHako MHOrme n3 3aTux o3ep bbin
3(heMepHbIMU - NOABAANNCL N NCYHE3aNN, KOrga KJIUMMaT MEHSACS.

CuctemMa BoCcTOYHO-A(PPUKAHCKON PUPTOBON OOJINHBLI C KPYMHENLLINMU O03epaMu U
baccenHamm o3ep-ycnnnTenen

N306pakeHne co3naHO aBTOPOM 3TOMN KHUIMKM B nporpamme Mathematica 11.0 Ha
OCHOBaHWUM AaHHbIX U3 Trauth (2007) n Maslin (2014).

JlTaHawadT TEKTOHNYECKOro pudTa co3faeT pe3kKnm KOHTPACT YCI0BUN Mexay
BbICOKOTOPbAMN U OHOM LOJIMHbLI. [ oXAW, NposinBaloLlmecs Hag BbICOKUMU CTEHaMU
pupTa 1 ByIKAaHNYECKUMU NNKaMU, NUTalOT pPy4bU, KOTOPbIE CTEKAlT B 03epa,



ncnewpsowme oHoO OONMHBIL, rAe ropa3fo XXapye, n soga beiICTpo ncnapseTcs. 3To
O3Ha4aeT, 4TO MHOrune o3epa B pUPTOBON A0SIMHE KPaHe YyBCTBUTESbHbI K BanaHcy
0CafKOB N UCMapeHUs U gake Menbyanllee nsMeHeHne KanMmaTa 3acTaBsifeT ypoBeHb
BOAbl CYLLECTBEHHO 1 BbICTPO NMOHMXKATLCA UM MOBbILLATLCA - FOPa3fo CUJIbHEE, YeM
y OCTaJlbHbIX 03ep Ha BCEW rnsaHeTe 1 gaxke B Apyrux yactax Appukn[35 - Maslin
(2007); Trauth (2010).]. NockosbKy fa>ke MeJsIkue N3MEeHEeHNs permoHasibHoOro
K/IMMaTa BbI3bIBalOT O4eHb BONbLIME N3MEHEHUS B YPOBHAX 3TUX BaXKHENLLNX
BOOOXPaHWUINLL, UX Ha3bIBAOT «03epaMnU-yCUIUTENAMU»: OHU OENCTBYIOT CJIOBHO
BbICOKOKA4Y€eCTBEHHbIN ycunumTesb cnaboro curHana. CymTaeTcs, 4TO UMEHHO 3Tu
o3epa-yCcuauTenn n nocay>Xuam HegoCTalowmM 3BEHOM MexXXay 00/1r0CPOYHbIMUN
TEKTOHUYECKUMUN TEHAEHLUMAMU, CO3AABLUMMN PUDTOBYIO A0JMHY, KoslebaHnamm
3eMHOro KJimMaTa U CTPEMUTENbHLIMU U3MEHEHNAMU cpelibl ObUTaHuA, KOTopble
NOBAMSANN Ha HaLly 3BOJIIOLUIO CaMbiM CUJIbHBIM U HENOCPEeACTBEHHbIM 06pa3omMm.

30ecCb Ba)KHO y4eCTb [Be YHUKaJIbHble YepThbl MOBeAEeHUS HALlewn NMiaHeThbl B
KOCMUMYeCcKux MacwTabax: pacTs)KeHne 31amMnTndeckon opbuTel 3emMan BOKpyr
ConHua (3KCUEHTPUCUTET) N HaKJIOH 3eMHOW ocK (nNpeueccus). Kaxkabin pas, Koraa
opbuTta 3emMnun BbITArMBaeTCsa (MakKCMMasibHbIA 3KCLUEHTPUCUTET), KNMMaT BOCTO4YHON
A pUKN CTaHOBUTCA KpanHe HeCcTabunbHbIM. B Ka)Kayto 13 3Tux a3 KamMaTUyecKmnx
konebaHun, korga Unka npeueccun obecnevymBaeT HEMHOro 60sbLUE COTHEYHOrO
Tenna CeBepHOMY MONyLLIAPUIO, HA CTEHbl PUPTOBON AO/NHbLI BbiNagaeT 6osbLue
noxnen. Bo3HMKaIOT 1 yBesINYMBAKOTCA 03epa-ycunnTenun, n Boosb nx 6eperos
BblpacTaloT sieca. I, HanpoTuBe, B NPOTMBOMNOJIOKHYIO (Pa3y LUNKIa npeueccnum Hapg
OONIMHOW BbiNafaeT MeHblUe A0XKAEN U 03epa YMEHbLUIATCA UK U BOBCE UCYe3aloT.
B utore pugtoBasa 0oJIMHA CHOBaA CTAHOBUTCH KpaHe 3aCyLUINBON U C MUHUMaJIbHOWN
pacTuTenbHOCTbo[36 - Trauth (2010).]. MoaToMy B Lenom ycnoeus obnutaHus

B BocTo4yHON Adpuke B nocnegHMe HECKOJSIbKO MUJIJIMOHOB N1eT OblI 04EHb CYXUMMU,
HO 3Ta obLaa TeHOeHUMA nepemMexxasiacb NepuofamMn CUIbHOW NepeMeHYBOCTN,
Korga kammaT Konebancsa B obe CTOPOHbI - CTAHOBWUJICA TO ropasfo BJla)KHee, TO
CHOBA CyXuM.

NonobHble YepenoBaHMA Nponcxoannm npumepHo Kaxxgbie 800 000 neT; B Takme
BpEMeHa o03epa-ycunntenn mepuann, 6yaTo CKBEpHasa 31eKTPosiaMnoyKa, U Ka)Kabli
TakKon UMK 03HavaN CUJIbHYIO NepeMeHy B 4OCTYMNHOCTU BOAbI, PaCTUTENIbHOCTU U
MWK, 4TO CUSIbHENLWNM 00pa3oM CKa3bliBaJloCb Ha Hawmnx npegkax. CTtpeMuTenbHble
dhyKTyaumm ycnosmum cnocobCcTBOBaIM BbDKUBAHUIO TMOKNX N yMEoLLNX
npucnocabnmeaTbCA FOMUHUH U TEM CaMbIM NOAXJIECTHYIN 3BOJIIOLNIO KPYMHOIO
Mo3ra u octporo yma[37 - Maslin (2014); Potts (2015).].



Tpn nocnegHnX Nnepruoaa Taknx CUJIbHbIX KonebaHnm KnnmaTa NpULLIINCG Ha 2,7-2,5,
1,9-1,7 n 1,1-0,9 munnmnoHa net Ha3aa[38 - Trauth (2007); Maslin (2007).]. MNMpwn
nccnenoBaHUM apXxeosiorm4eCcKnx AaHHbIX yYeHble caenasanm nHTepecHeunwwee
OTKpbITNE. BpeMsa NosAB/IEHUS HOBbIX BUAOB FOMUHUNH, 4TO 3a4acTyto Bb1s10 CBA3aHO C
yBesiM4yeHneM pa3MepoB MO3ra, a TakXe BpeMs UX BbIMUPAHUSA, KaK NMpasBusio,
coBrnapjaetT Cc nepmogamm KosnebaHMm CyxoCTU-BNIaX>XHOCTU. Hanpumep, 04ANH U3
Ba)KHENLWNX 3NM1M3040B B YesI0BEYECKON 3BOJIIOLUN NMpou3oLwen B nepmog € 1,9 oo

1,7 MmnnnnoHa neT Ha3ag, B a3y, Korga naTb U3 ceMU rnaBHbIX 6accenHoB 03ep B
DOJINHE NOCTOAHHO TO HaMOJIHAIUCL, TO NycTenn. IMeHHO Torga Kosim4ecTBO pa3HbIX
BUAOB FrOMUHWH OOCTUIJI0 NUKa, B TOM Yuncsie nosasunaca H. erectus ¢ ero pesko
yBeIMYNUBLLUMMCSA MO3roM. B uesiom n3 15 n3BeCcTHbIX HaM BUAOB FOMUHUH 12
MosABUINCb MUMEHHO B 3TN Tpu nepuoaal39 - Maslin (2007).]. bonee Toro, pa3suTtue n
pacnpocTpaHeHne TeXHOJIOMMA N3roToBJIEHUSA Opyann Tpyda B Tpex
rnocsiegoBaTesIbHbIX KyJIbTypaX, O KOTOPbIX Mbl Y)XKe YITOMUHAN - 0J14YBaNCKON,
alleNbCKOW N MYCTbepPCKON, - TakK)XXe COOTBETCTBYIOT NepmonamM 3KCLEeHTPUCUTETA,
CBSI3@aHHbLIM C CUJIbHOW NepeMeH4YnBOCTbio KNnMaTal40 - Potts (2015).].

9Tn nepuoabl He TOJIbKO ONpeaennn Hally 3BOJIOLMIO, OHU eLe U CHUTATCS TON
CaMoI CUION, KOTOopas NOATOJIKHYJ1a HECKOJIbKO BUAOB FOMUHUH MUTPUPOBaTb 13
poaHbIX MecT B EBpa3uto. B cneaytowen rnase mbl nogpobHO pacCMOTPMM, KaK Hall
BMA Homo sapiens paccenunacsa no BCeMy MuUpy, 0gHaKo ycnosus, nobyagmnsewine
FOMUHMH NOKNUHYTb APUKY, ONSATb XKe CBA3aHbl C PYKTyauUnsamMm KanmaTa

B BocTo4YHO-ApunKaHCKOW pndTOBON AONMNHE.

B a3y BaX>KHOCTK 3anoJIHEHNE KPYMHbIX 03ep-yCcuanTenenm n n3bbiToK BOAbLI U NULLA
BbI3bIBaJIN AemMorpadunyeckmnin B3pbiB, 04HOBPEMEHHO OrpaHNYmMBas NPOCTPAHCTBO A/14
3acesieHns BAOJIb J1IeCUCTbIX BOPTOB pudTa. TO A0JIKHO BbIIO C Ka)Kaon o4epenHON
BJIAXXHOW (ha30M LUMKJIIa Npeueccun BbiITeCHATb TOMUHWH BCe fasiblue BAOJIb PUPTOBON
0O0/IMHbI B BOCTO4YHYIO AQPUKY - CBOEro poda KamMaTmyeckas nomna. bosiee BnakHble
yCJ/I0BUS, KpOMEe TOro, no3BoJINN MUTPaHTaM-roMMHUHAM OBUraTbCA Ha CeBep BAOJIb
NPUTOKOB Huna n 4yepes 3eneHble kopnaopbl CMHANCKOro NoayocTpoBa

n CpegnsemMHOMOpPbS, OTKyAa OHU XNblHYNu B EBpa3unio[41 - Maslin (2014).]. Homo
erectus NokuHyn AppuKy B pasy NepemMeH4YnBoro KammMmaTa npuMmepHo 1,8 mnnnmnoHa
neT Hasaj v BnocnencTeBumn paccenuscs oo camoro Kntasa. B EBpone H. erectus
3BOJIIOLMOHNPOBAJ B HeaHaepTa bLeB, a nonynaunsa H. erectus, octaBlwancs

B BocTo4yHOM AhpurKe, BNOCIeACTBUN NpeBpaTMiacb B aHAaTOMUYECKN COBPEMEHHbIX
nogen, 4to npomsowsio 300 000-200 000 neT Ha3aa.



Kak Mbl y3HaeM 13 cnefyrouwen rnaebl, Haw BUA paccennncsa n3 AQpuKn npuMepHo
60 000 net Ha3an. lNo popore 4yepes EBpony v A3UI0 Mbl BCTPETU/IN NMOTOMKOB
npenblaywmnx BoOJIH MUrpaUnn roMMHUH - HeaHaepTanbUeB N geHucosLes. OQHaKo n
Te n gpyrue sbiMepnn okosio 40 000 neT HasaAd, U OCTaJINCb TOJILKO aHAaTOMUYECKHN
coBpeMeHHble ntoaun. Nocne nmka pa3Hoobpasns BULOB FOMUHUH CO BPEMEHU NX
BO3HUKHOBEHUS B AppuKe 0K0J10 2 MUIJIMOHOB NeT Ha3aal[42 - Ibid.] n no nepuona
HalIMX TEeCHbIX B3aMMOAENCTBUNA (N CKpewmBaHns) ¢ 6IM3KOpPOACTBEHHBIMU BUAAMN
nogen B EBpasnn Homo sapiens npespaTtuscsa B BUA-0ANHOYKY. CerogHsa Mbl -
€QWHCTBEHHbIN COXPaHUBLUMNCSA BUA U3 Hawero poga, 6osnee Toro, U3 Lenoro gpesa
FTOMWUHUH.

3T0 camo no cebe nNbonbITHO. OBLLIMPHBLIE apXeosIornyeckme aaHHbIe FrOBOPAT, 4TO
HeaHOepTasbUbl TOXEe 6bIIN BUAOM UCKNIOYNTENIbHO Pa3yMHbIM N TMOKNUM. OHWM
N3roTaBIMBaIN KaMeHHble OpYANSA, OXOTUINCL C KOMNbAMWU, NOAYNHUAN cebe OroHb,
MHOIrMe N3 HUX yKpallasanm CBOW Tesla N faXKe XOPOHUIN MepTBbIX. KpoMe Toro, oHu
Oblnn Pur3nyeckn cnnabHee Hac, Homo sapiens. 1 TeM He MeHee CTOWI0 HaMm
noaBnTbCA B EBpone, Kak HeaHaepTasbLbl UcHe3nn. BepoATHO, OHW He Bblaep>xanu
CYpPOBOro KJiMMaTa B pa3rap JIleAHMKOBOIro nepmoga, XoTsa )XyTKOBaToe coBrnajeHume c
HalWnM NosiBJIEHNEM, MOXKaJlyn, 3acTaBNsgeT YCOMHUTbLCS B 3TON BepCun. A MOXeT
OblITb, aHAaTOMUYECKN COBPEMEHHbIE NII0AN APOCTHO HABPOCUINCE Ha MPEXXHUX
eBpornenues 1 nepebunn nx scex 0o egnHoro. Ho ckopee Bcero Mbl NPocTo nobennnm
B KOHKYPEHL N 3a pecypcbl B obwien cpene obntanmsa. CHnTaeTCs, 4TO COBPEMEHHbIE
ngn ropasfo nydwle Bnagenn A3blkoMm, a csiefoBaTesibHO, COLMaNbHON
KoopAunHaumen n NHHOBaLMAMM, @ TakxXXe Nyylle yMesnn U3rotasaneaTb opyans
TpyAa. N HeCMOTpPA Ha TO Y4TO Mbl BbILWJIN U3 TPONUYeCcKon AQPPUKKN no3gHee opyrux,
Mbl y>Ke yMenn genaTb WBENHbIe UMJibl, @ 3Ha4YUT, MOrn WNTb cebe Tennyto ogexay,
B KOTOPYIO MOXHO Bb1J10 KyTaTbCA B 0COOEHHO N0Tble MOPO3bl 1Ie4HMKOBOIO
nepunopnal43 - Neimark (2012).].

Jlioan onepexann HeaHAepTasbLEB YMOM, @ HE CUJION U B KOHEYHOM nUTOre
3axBaTuan Mmmp. BepoATHO, NpuvnHa B TOM, 4YTO Hawm npenkn obnanann bonee
[01ron 3BOJIIOLMOHHON NCTOPUEN B KpaHe HeYyCTONYMBOM KiMMaTe BOoCTO4YHON
ApPUKN, 4TO U BbIHYOWUIIO UX CTaTb YMHee n rmb4ye HeaHgepTanbLes. Mbl 6bonbLue
BpPEMEHU NMOCBATUN afanTaunm K KonebaHnaMm CyXoCTU-BNaXHOCTU B pUPTOBOM
[OJINHE, N 3TO Tak>Xe NOMOr0 HaM Jiy4ylle 4YyBCTBOBaTb cebsa B pa3HbIX
KJIMMATUNYECKNX YCNIOBUSAX MO BCEMY OCTaJIbHOMY MUPY, B TOM 4YuUCS1€ N BblAEPXXNBATb
xonona negHMKoBsoro nepuona B CesepHom nonywapun[44 - Ibid.; McKie (2013).].



TakK nnn nHa4ve, XMBOTHOE Mo Ha3BaHNEM «4enoBeK» BblJI0 CO34aHO 0COObIM
coYyeTaHMeM MsiaHeTapHbIX NPOLLEeCCOoB, C/IOXMUBLUMMCA B BocTo4yHON Adpuke B
rnocsiegHMe HeCKOJIbKO MUJIMOHOB NeT. [1es10 He TOJIbKO B TOM, YTO B 3TUX Kpasax
CTaN10 3aCyLUINBO, NMOCKOJIbKY 3€MHas Kopa BCrMy4usiacb U3-3a MaHTUNHOIO MJioMa 1
BeCb PErnmoH U3 OTHOCUTENIbHO NJIOCKOro 1IecMcToro obuTtanmila Hawmx npeaKkos-
npPMMaToOB NMPEeBPaTUICA B CYXY0 CaBaHHY. Becb naHgwadT npeobpa3nncs - Tenepb
370 6blN1a TpyAHOMNPOXoANMMass MECTHOCTb, n3pe3aHHas KpyTbiMu COpPOCOBbIMU
yCTynamu v rpagamMn n3 3acTbiBLUEN BYJIKAHWYECKOW NaBbl, MUP, pa3buTbin Ha
CJTIOXKHYI0 MO3auKy 13 pa3Hoobpa3HbiX YH4aCTKOB, KOTOpas K TOMY XXe MeHs1acb Co
BpeMeHeM. B 4aCTHOCTU, 3KCTEeHCUBHaA TEKTOHMKa BocToyHon Adhpuku co3pana
PUMTOBYIO O0JIMHY C €e YHUKAIbHOW reorpaduen - BbICOKUMU CTEHAMU,
cobupaBLIMMN OOXKAEBYIO BOAY, N XXAPKNUM OHOM O0J/IMHbI. KOCMUYeCcKue LnKIibl
3eMHOWN opbuTbl N HAKJ/IOH ee OCU NepMoaNYeCKN HamMosHANM BacCcenHbl Ha aHe pudTa
N NpeBpaLLaim nx B 03epa-yCuanTesnn, Kotopbie BbICTPO pearmpoBasiv Aa)ke Ha caMble
CKPOMHbIe KosiebaHna KiMMmaTa U TEM CaMblM OKa3blBaJlM MOLLLHOE 3BOJIIOLMOHHOE
haBJieHne Ha BCe )XUBOE B 3TOM pervoHe.

Takne yHuKasbHble yC/10BMSA Ha POAVNHE FOMUHUH rMocnocobCcTBOBaNM pa3BUTUO BNAA,
yMmetouiero npucnocabnmeaTbCs v NposaBaASATb MTMOKOCTb. Hawmn npeakn sce 6onblue n
6osiblle nonaraancb Ha CBOM pa3yM M Ha COTPYOHMYECTBO B COLMAsIbHbIX Fpynnax.
Pa3Hoobpa3HbIn NnaHgwadT, CUIbHO MEHSABLUMNCS U B MPOCTPAHCTBE, U BO BPEMEHMN,
cTan Kosnbibesnbo 3BOMOLMN FOMUHUH 1N NOPOAWA ronyto 6onTanByto obe3bsHy,
HaCTOJIbKO YMHYI0, 4TO OHa B COCTOSIHMW OCO3HaTb, OTKyAa NosBMAachb. [NaBHbIE
npu3Hakm Homo sapiens - pa3yM, A3bIK, Opyaus Tpyaa, coymnanbHoe obydeHune n
yMEHMe COTpyAHNYaTb, NO3BOJIMBLUME HaM CO34aTb CEJIbCKOE XO03AMCTBO, XUTb B
ropogax v CTPOUTb LMBUAM3ALUMN, - CTANX NPSAMbIM CNeACTBUEM KPanHeNn
nepeMeH4YnBoOCTM KIMMaTa, KOTopasd, B CBOK oyepenb, bbina obycnosneHa ocobon
cpenov pudTOBON AONMHLI. Mbl, Kak 1 BCe OCTasibHblE BUObl XUBbIX CyLLECTB, -
NMPOAYKT OKpy>Xatowen cpedbl. Mbl - BUA 06e3bsAH, NOPOXKAEHHLIN N3MEHEHUAMMN
KAMMaTa U TEKTOHUKOM NAuT B BocTo4Hom Adpukel[45 - Jung (2016).].

Mbl - €TV TEKTOHUKW NANT

TekTOHUKa NMANT He NPOCTO co3Aasia pa3HoobpasHyo ANHaMUYHYO cpeay BocToyHom
AdpurKK, rae Mbl 3BOJIIOLIMOHUPOBAJIN KaK BUA, HO elle U CTasla onpeaenstowmm
haKTopoOM Ana Tex MecT, rae YesoBe4yecTBO PeLlnio co3AaTh NepBblie LMBUIN3ALNN.



B3rnaHuTe Ha KapTy, rge oTMe4eHbl rpaHnLbl TPYLLUXCSA APpYr O gpyra
TEKTOHUYECKUX MJIUT, U HAJIOXKNTE Ha Hee TOYKU, rae BO3HUKIIN KpynHenwne
ApeBHMe LNBUIN3aL MU, N Bbl YBUAUTE YOUBUTEIbHO TOYHOE COOTHOLLEHMEe: MoYTu BCe
OHW pacrnosioXeHbl 04eHb 6/1IM3KO OT rpaHuy, NANT. ECAm yyecTb, CKOJIbKO Ha 3eMmiie
CyLUUN, KOTOPYIO JIerko MOXXHO 6b110 Bbl 3acennTb, 3Ta Koppensaumna BecbMa
npuMeYvaTesibHa U efBa M ciyYanHa. lNMepsble uMBMAM3aLMn CJI0BHO Bbl CrOBOPUIINCE,
YTO HY>XKHO »XaTbCA NOBAMXKE K TEKTOHUYECKNM pa3sioMaM, 3a TbICA4M NeT A0 Toro,
KaK y4YeHble 0OHapyXXunuv 3Tn pa3sfaoMbl. JOSXKHO ObITb, B rpaHULUax NanUT eCTb YTO-TO
ocobeHHO NpuBsiekaTesibHOe A1 CO30aHNsA OPEBHUX KYNbTyp, HEB3MPas Ha
OMaCHOCTb 3eMNeTPACEeHNN, LyHaMN N N3BEPXXEHUIN BYJIKAHOB, KOTOPOW YpeBaThl
pa3/ioMbl 3€MHOW KOpPHbI.

B nonnHe MHAa, BO BNaanHe, TAHYLWeEWNCA BAOJIb NoAHOXUA TMManaes, okosio 3200
rofia A0 H. 3. BO3HMKJ1a Xapannckasa umBuan3ayns - ogHa n3 Tpex caMblX NMepBbiX B
Mupe (Hapsay ¢ Meconotamuen n Ermntom)[46 - Giosan (2012).]. Npn CTONKHOBEHUN
TEKTOHNYECKUX MJINT UX Kpast CMUHAIOTCS B BbICOKNE FOPHbIE LIEeNn - Hanpumep,
fMMananm BO3HUKN NMPU CTOJIKHOBeHUU IHAWK ¢ EBpa3nen, - 04HAaKO KO0CCasibHbIN
BEC FOpHON rpsagbl Tak>XXe NPoOMMHAET KOPY BAOJIb HEE, OHa OMYyCKaeTCs, U Co3aaeTcCs
NMJaBHO yXo4sLasa B CTOPOHY rop BbleMKa. 1o 3Ton npearopHOM BnaguHe TeKyT pekun
NHp v MaHr, cberatowme ¢ ruMmananmCKkux BbICOT, U UX BOAbI HECYT C rop oCagKwu,
KOTOpble CO34atloT BeCbMa NJ1040pogHble NOYBbLlI AN18 paHHero 3emnenenusa. MoxxHo
CKa3aTb, YTO apannckasa umBuamn3auns poanaacb B pesysibTaTte CTOIKHOBEHUSA
KOHTUHEHTOB - NHOnn n EBpasnimnckon nanThbl.

Ta »xe KapTuHa B MeconoTamMuun: Turp n EBpaT TEKYT N0 HU3NHE, OKaNMSIEHHOM
ropamum 3arpoc, KoTopble BO3HUKAN, Korga Apasunckas navTta NnogoABUHYIACk MoL
Espa3unckyto[47 - Reilinger (2011).]. Mexxaype4deHCKMe rnoyYBbl TOYHO TaK Xe
oborawanncb ocagkamm, BbIMbITbIMU CO CKJIOHOB 3TOW ropHOM rpaabi[48 - Garzanti
(2016).]. Ha aTOoM CcTbike ApaBUNCKOW N EBpa3nnCKOW NANUT BO3HUKIIN U aCCUPUINCKAS,
N Nepcuackas umsmnmsauns. MUHoONULI, FPEKN, STPYCKU U PUMIISIHE TOXKE COo3a4an
CBOW uUnBUAN3aLUnM BBAN3N OT FrpaHUL TEKTOHUYECKUX MJNT U B TEKTOHUYECKMN
cnoxHon obctaHoBke baccenHa CpeansemHoro mops. B Mesoamepuke okoso 2000
roga [0 H. 3. BO3HUKJA UMBUIN3ALMNA Mald, KOTopasa 3aTeM pacnpocTpaHuiach Ha
no4yTun BCto KOro-Bocto4yHyto Mekcuky, 'BaTtemMmany n benms, n camble KpynHble ee
ropofa Obinn BbICTPOEHBI Cpefn rop, BO3HMKLINX MpK cybaykunm namtel KOKOC Mexay
CeBepoaMepukaHckon n Kapnbckon nantamum. A bonee no3gHAA auTeKCKasa KyabTypa
pacuBsesa nobam3oCcTn OT TOM XKe rPaHnLbl KOHBEPreHunun nNauT, Npun Bcex ee
3eMsIeTPACEHNSAX N ByJIKaHax Bpoae lNMonokateneTns, «AbIMALWENCSA ropbl»,
cBsiLleHHOU AaNnsa auTekos[49 - [1Ba rnaBHbIX UCKIOYEHUSA N3 3TOW 3aKOHOMEPHOCTU
pacrnosioXXeHusa NepBbIX LUBUAN3ALNN HA CTbIKaxXx TEKTOHNYECKUX NUT -



umsmnnusaumm Ermnta n Kutasa. OgHako ermneTckyo LMBUAN3aLNIO Nnogaepxmusanim
perynspHble pa3nnebl Huna, ynobpsaswme noysy Na040POAHBIMU OCaAKaMMU,
HaMbITbIMU B BEPXOBbAX PEKU, B FOPaX, OKPYXKaLLMNX TEKTOHUYECKYIO pUPTOBYIO
AONVHY B Dpmnonunu n PyaHpe. A KUTaCKas uMBuUAM3aums 3apoaniacb Ha paBHUHe
baccenHa XXentonm pekun (XyaHx3) Ha ceBepe 1 IULWb 3aTEeM pacnpocTpaHuiach Ha or,
B OOJIMHY pekun AHU3bl; 06e 3Tn peku TekyT ¢ TnbeTcKoro niaTto, KOTOPOe BO3HUKIIO B
pe3ysibTaTe KOHTUHEHTAaIbHOro CTOJIKHOBeHNs NHanu ¢ EBpasuen. NosTomy v
ervneTckas, U KUTanckas UMBMaAnN3aLnMm, XoTa U He PacnosioXKeHbl BAOJIb FPaHNLLbI
nanT, 06s13aHbl CBOUM CeJIbCKUM X03NCTBOM (M 6OraTtCcTBOM) HEeJaBHO BO3HUKLLUM
TEKTOHNYECKUM 0COBEeHHOCTAM MeCTHOCTW. ].

MNnogopoaHble MaxOTHbIE 3eéMJIN MOXXHO HAWTU He TOJIbKO B BblEMKAX BOOJIb
MOAHOXMNSA FOPHbIX Lernen, BOSHUKLWNX MPU CTOIKHOBEHUWN KOHTUHEHTOB, Bpoae
MeconoTamuu. MaoAopoaHYO CeNIbCKOXO3ANCTBEHHYIO MOYBY AAOT N ByJIKaHbl. OHU
TAHYTCS LUMPOKON NOJIOCON NPUMEPHO B CTa KMJIOMETpax OT JMHUN cybayKumu,
MOCKOJIbKY MO-rNoWeHHasa nanTa 3arnybnserca B packasieHHble Heapa 1 NaaBuTCy, a
OT 3TOro nogHumaTCca 6onbLune Ny3bipyu MarMbl, KOTOPbIE N 3aNyCKalT U3BEPXKEHUS
Ha NOBEPXHOCTWU. B pernoHax ¢ naoaopoaHON BYJIKAHNYECKON NOYBOW B NOJIOCE, rae
AdpurKaHCKas NanTa o4yTUINCL nog 6bonee MeNKNMU NANTAMMN, COCTaABASAIOLWLMMN
pernoH CpeanseMHOMOpPbS, BO3HUKIN Cpean3eMHOMOPCKME UMBUIN3aLnn, B TOM
yucne rpevyeckas, atpycckas n pumckasa[50 - US Geological Survey publications, ‘Plate
tectonics and people’, https://pubs.usgs.gov/gip/dynamic/tectonics.html.].

B MecTax TEKTOHMYECKOro Harnps>XeHUs BCTPEeYaTCA TakXKe OTKPbITble TPeLLVHbl B
CKaJibHOW nopoje uan 3agpaHHble BBEPX KYCKU KOPbI, TakK Ha3blBaeMble B3OPOCHI, 4TO
4aCTO CO34aeT POOHMKMN. ONMHHAsA INHNA CBSA3aHHbIX Mexay coboin rop Baoab KOXXHOM
EBpasnun, BO3HUKLWNX MPU CTOJIKHOBEHUN AppUKaHCKOW, ApaBunckon n MHOQnmnckon
NnanT, NO BoJie C/aly4as coBnasia C 3aCyL/IMBON NOJIOCON Ha 3€MHON MOBEPXHOCTM.
34ecb HaxoaaTcsa ApaBminckasa NyCTbiHA U NYCTbIHA Tap, a 06bACHAETCA Takon KanmaT
OMyCKaHMEM CyXOro Bo3ayxa npu LUpKynaumm B atMmocgepe (K 4emy Mbl BEPHEMCS B
rnase 8). 3necb Takue B36POChl HaCTO HAXOAATCA Ha CTbiKe MeXAY HU3KUMU
6ecnaogHbIMN NYCTbIHAMU U BbICOKUMW HEMPUBETAMBbLIMU FOPaMn UK NaaTo,
MO3TOMY BAOJIb 3TUX reorpauyecknx rpaHnL, 4acTo nposieraam Toproeblie nytu. Ha
HUX BO3HMKAN0 MHOXECTBO ropoAos, rae nyTewecTByOWmMe Kyrnubl MOrn
OCTaHOBUTbLCS Ha Ho4Jer, a Boay ropoxxkaHe 6panan n3 poaHUKoOB y nogHoxus rop[51 -
Shuckburgh (2008), p. 133.]. be3 TeKTOHNYECKMX CABUIOB B 3TUX MecTax uapuna obl
3acyxa, a Tak 3Tu noceneHns obecnevyeHbl NICTOYHUKAMN BOObl, O4HAKO OCTaloTCH
6e33alWnTHbIMN Nepen pa3pyLnNTeNbHbIMU 3eMNETPSACEHNAMUN, KOTOPbIE MPONCXOOAT
Mpn KaXx4oMm ABMXeHUn Kopbl[52 - O cBA3M Mexay OpeBHUMU UUBUIN3ALUAMU U
rpaHuLUaMM TeKTOHMYECKxX NanT cM. Force (2008); Force (2010); Force (2012); Force



(2015), Ch. 15.].

B 1994 rony 3emneTpsaceHmne NOSHOCTbIO YHUYTOXNA0 aepesHio Cedpmaabe B nycTbiHe
Ha toro-socToke MpaHa. JliobonbiTHO, 4TO Cehnpabe - MecTo KpanHe yeAMHEHHOE: 3TO
04Ha U3 HEMHOMOYNC/IEHHbLIX OCTAHOBOK Ha A0JITOM TOProBOM MyTU K IHAWNCKOMY
OKeaHy, 1 Oo bamxanwero HacesieHHOro NyHKTa oTTyda B Ntobyto ctopoHy 100
KunomeTpoB. OQHaKOo 3emeTpsaceHue cs1oBHO bbl n3bpaso aepeBHI0 CBOEN Lesbio U
CTepsio ee C nua 3eMaun C y)xacatowen TOYHOCTbIO. Kak BbiaCHUN0CL, Cedpmnaabe
Oblna BbICTPOEHa NpsAMO Ha B3bpoce, ckpbiToM rnyboko noa 3emnen. B3bpoc 3aneran
Tak rnyboKo, 4TO Ha NOBEPXHOCTU Ha ero CyuecTBOBaHNE HUYEro He HamMmekKaso -
HUKaKMUX NoO03puTesibHbIX 0OpbLIBOB, - MO3TOMY F€0J1I0rM €ro paHbLUe He 3aMeYasu.
3a4HUM YUC/IOM MOHATHO, YTO eANHCTBEHHbIM NMpu3HakoM B36poca bbinia
HernpuMeYaTesibHas rpsaa OKPyrbiX X0JIMOB, KOTopas 6e)kana BAOSIb ropoa: ee
MoCTerneHHO Co34a/ N COTHU ThbICAY NeT 3eMneTpsaceHuin. NoceneHne BO3HUKIIO
WMEHHO 3aecb 6narogapsa ToMy, 4TO TEKTOHMUYECKOE BbiTallKuBaHME NMOPOLA BBEPX
NOAAEPXKMNBANO POAHUKN Y MOOAHOXNSA rpsaabl - €eAUHCTBEHHbIM UCTOYHUK BOAbI Ha
MHOI0 MUJIb OKPeCT. TEKTOHUYECKIN CABUM CO34aJ1 YC/I0BUSA 019 XKU3HU B NYCTbIHE,
o4HaKoO cTan u npndnHonm ee rmbenn[53 - Jackson (2006).].

KpynHenwne paHHue unmsmnan3aumm n nx 61m3ocTb K rpaHuLAM nanT

N306pa>keHne co3naHO aBTOPOM 3TON KHUIMKM B nporpaMmme Mathematica 11.0 Ha
OCHOBaHUM aaHHbIX U3 Force (2010) (Figure 1) n c ncnonb3oBaHWeEM CBEAEHUN O
rpaHuLax TEKTOHUYECKMX NANT, NpefocTaBneHHbIX Nntepom bepoom us
KanngopHUnckoro yHneepcuTeTa B JIoc-AHOXenece
(http://peterbird.name/oldFTP/PB2002/).

PoOoHMKaMun, BO3HMKLWNMK Npu B3Bpocax, N0Nb30BaINCb ThiCAYENEeTUAMU, N 3TO
06BbACHAET pacnono)XeHne MHOMrMX APEBHUX MOCENEHNN Ha TEKTOHUYECKNX CTbIKaXx.
OfOHako B Hawwn aHW cyabba Takux NocesieHnUn Bbi3bIBAET TPeBOry. TerepaH, CToamua
NpaHa, BO3HUK U3 CKOMJIEHNS MENIKUX FOPOAKOB Ha KPYNMHOM TOProBOM MNyTWU y
MOAHOXMNSA TOPHOW CUCTEMbI Dbbpyc. HaunHaga c naTnaecaTbiX rogoB XX BeKa ropof,
CTPEMUTENBHO POC, U Tenepb 3TO NyCTOHAaCeIeHHbIV Meranosncg, rae NoCTossHHO
npoxuneaeT 6osnee 8 MUISINOHOB YENOBEK, a B TeyeHne paboyero gHsA B ropoae



HaxoauTcs cebile 10 MUNIMoHOB YenoBek[54 -
http://worldpopulationreview.com/world-cities/tehran-population.]. OgHako menkue
TOpProBsble ropoaKu, CTONETUAMMN 3aHUMaBLLNE 3TY TEPPUTOPUIO, MHOIO pas3
pa3pyLlanmcb UK NPOCTO YHUYTOXANNCL 3eMaeTpaceHnamm: B3bpoc, Ha KOTOPOM
OHW CcTOANN, cMewancs, 4Tobbl cOpoCUTb HaKoMMBLLUEECS TEKTOHUYECKOEe
Hanps>xeHue. Nopoa Tebpus, pacnosioXXEHHbIN K CEBEPO-BOCTOKY OT TerepaHa Ha TOW
>Xe ropHown uenu, cTpagan oT 3emiaeTpaceHuin agaxabl, B 1721 n 1780 rogax, v npu
Ka)kaoMm 13 Hux normnbano 6onee 40 000 yenoBek - 1 3TO BO BPpEMEHa, KOraa
HaceJieHne Ka)X4oro ropofa CoOCTaB/IAIO JINWb KPOLUEeYHY0 OO0 HblHewHero. Ecnum -
a Ha caMOM Jene Korga - Ha 3ToM B36bpoce npon3sonaeT o4yepenHoe KpyrnHoe
3eMsieTpaceHmne, nocneacTemsa and TerepaHa MoryT 6biTb rmbensHbiMA. JTIOAN XKXUNN
Ha Takux B36pocax ThiCAYENEeTUAMN, NMPUBJIEYEHHbIE NCTOYHMKaMN Npu B36pocax n
TOProBbIMU NYTAMU, NPOXOAMBLUMMW BOOJIb €CTECTBEHHOW rpaHmMubl naHgwadTa, a
KPYMNHble COBPEMEHHbIE ropoaa, BbIpoCLMe Ha MecTe 3TUX NocesieHnn, Tenepb
ocobeHHO 6e33alnTHbI Nepen TakUM reosorn4ecknm Hacneamem[s5 - Jackson (2006);
Shuckburgh (2008), p. 133.].

Mbl - 0eTU TEKTOHUKWN NANT. HEKOTOopble KpyrNMHenLwe ropoaa Mmpa B Hawn OHN
MOKOSATCS Ha TEKTOHMNYECKMX pa3sioMax, a MHOrmMe apeBHenwme LMBnan3aumm B
NCTOPUWN BO3HUKAIN BAOJIb FPAHMNL MJINT, COCTaBASAKOLWMNX 3eMHYI0 KOpy. Ha 6onee
dyHAAMEHTaIbHOM YPOBHE TEKTOHMUYECKME npoLuecchl B BocTouHom Adpuke
onpenennan 3BoJIOLMI0 TOMUHUH U CO34aJIN Hall BUA C €ro BbICOKUM UHTEIJIEKTOM U
afanTMBHOCTbLIO. A Tenepb norosopum 06 ocobom nepuoge B UCTOPUN HaLLEN
MJaHeTbl, KOTOPbIV MO3BOJINJ YENIOBEYECTBY MOKMHYTb POANHY B Bennkon pndtosomn
OOJINHE N 3aXBaTUTb BECb 3€MHON LIap.

[(naBa BTOpas

Opendyowme Ha KOHTUHEHTaxX

Mbl XKMBEM B [0OBOJIbHO HEOObLIYHYIO FE0NOrMYECKYO 3MOXY. DTO BPEMS, A/l KOTOPOro
XapaKTepHa ofHa onpegensawlas YyepTa - ned. YnTaTeno 3TO MOXKET NoKa3aThCs
HEOXXWOAHHbIM, Belb HAaC TakK TPEBOXUT rrnobanbHoe notenneHne. Co BpemMeH
MPOMbILLIEHHOWN PEBOJIIOLUN CPefiHAA TeMnepaTypa MNOCTOSHHO Pocsa, a 0cobeHHOo
6bICTPO - B NOC/eQHNE LLIECTbAECAT JIeT, U 3TOr0 HeNb3s oTpuuaTb. OOHAKo 3TOT
CKa4oK, BbI3BaHHbIN YEJI0BEYECKOW AesATeNIbHOCTbI0, HabnogaeTcs Ha hoHe ropasao



b6osee KpynHoMacwTabHOro onegeHeHns 4eTBEPTUYHOI O nepuoga. NprumepHo

2,6 MnnnMoHa neT Hasah, B Havase nocnegHen reosiorn4eckor anoxum, 3emns
BCTYMNWUa B HOBbIN KJIMMAaTUYECKNIN PEXNM - B Hepeay nepemMexxarLwmnxcs
NeHNKOBbIX MepuoaoB. DTN YCJI0BUSA CUJIbHO CKA3aJINCb Ha YCNIOBUAX XXU3HN B TOM
MUpe, B KOTOPOM Mbl CENYAC XXUBEM, U Ha TOM, KaK Mbl 3aHSAJIM CBOE MECTO B HEM.

Cenyac Mbl XXNBEM B MEXJIEAHNKOBbIN NEPUOL: KNMMAT OTHOCUTESIbHO TENbIN,
nepsHble Wankm cCokpallaTcs, a cefgoBaTesibHO, YpoBEeHb MOPS NoBbileH. OgHaKo B
cpenHeM B nocnegHue 2,6 MUAanMoHa neT nbha bbino ropasno bonblie, 4em cerogHs.
BeposTHO, KOe-4TO 0 TOM, KaK BbIrnsgen Mnup BO BpeMs nocaenHero 1eHUKoBOro
nepunopa, Mbl 3HaeM Mo My3enHbIM 3KCNO3ULNAM U AOKYMEHTasbHbIM hnabMaM: Torga
noyTum Bce CeBepHoe nonyLwiapue NOKpbIBaan OrpoMHbIe MaacTbl bAa, no
TyHAOpoo6pa3HbIM Nensakam 6poannm KocMaTble MaMOHTbI, UX MogcTeperanun B
3acage cabnesybble TUrpbl, @ 04eTble B WKYPbl MEPBOOLITHbIE NHOAN SMNOXWU NaseonnTa
OXOTUJINCb Ha HUX C KOMbSMWN C KAMEHHbIMU HaKOHEYHUKaMMN.

OnHako Tak Bbirnsgena NMWwb caMmada nocsegHsas dasa osiefeHeHUA B HeJaBHEN
NCTOPUN Hawen NaaHeTbl. 3a nocnegHue 2,6 MUAaMoHa et MnHoano ot 40 go 50
nenHukosblx nepnonos[56 - Kukula (2016), Kindle location 4136; Ruddiman (2016),
Ch. 4.], n c KaXX4bIM pa30M OHW CTAaHOBWUINCb BCE NPOOO/IKNTEIbHEE N BCE XOJI04HEe.
Bonee TOro, KNMMaT NaHeTbl B LLESIOM B YeTBEPTUYHbLIN Nnepuos 6bi1 0CobeHHOo
HecTabunbHbIM[57 - Woodward (2014), p. 28.]: oH Konebancsa mexay CypoBbiMuU
NeQHNKOBbIMWU nMepuogamMmun n bonee TenabiMnU MeXX1eaHNKOBbIMU NMHTEpPBasaMm, 4To
BbI3bIBaJI0 Nepuognveckoe paclmpeHne nu yMeHblleHne OrpoMHbIX JIe GHUKOBbIX
wunToB. 3aMopo3ka oantca B cpenHem 80 000 neT, a nepenbllUKn Mexnay
NegHNKOBbLIMU rMepuogamMun - Bcero nmwb okoso 15 000 neT[58 - Ibid., p. 111.].
Ka)kabln MeXneaHUKOBbIA Nepnom, B TOM YNCJIe N HbIHELLHASA 3noXa rosioueHa, B
KOoTopyto Mbl BCTynuan 11 700 neT Has3agd, BCero NMWb KpaTKasa Tenjasa nHTtepaoans
Mexay nepuogamMmm MOpPO30B, KOTOPble HAaCTynatT A0CTaTO4YHO pe3Ko. [Novyemy Hawa
niaHeTa Bowa B pa3y TakKUX KJIIMMAaTUYECKNX CKAYKOB, Mbl elle y3HaeM, a Noka
pPaccCMOTPUM, KaKnMun Oblsin yC/10BUS B NOCNEAHUA SIeHNKOBbIN NepUoa.

Boopsawmn moposel,

NMocnengHWn negHMKOBLIN NMepuod Havancs npumepHo 117 000 neT Ha3ag v 4NUACS
okos1io 100 000 neT, O HaYaJla HbIHELWWHEN MeXXJ1IeAHUKOBOW 3MoXn rosoueHal[59 -



Stager (2012), Kindle location 305.]. Ha nuke negHnkoBoro nepuoaa, ¢ 25 000 go

22 000 neT Ha3apn, c cesepa Ha CeBepHyto EBpony n AMepunky Hamnonsanau, riaywa Bce
XKNBOE, KOJI0CCasibHble NeAHNKOBbIE WNTbl ToAWWnHON A0 4 kunomeTposB[60 - Ibid.].
Opyron negHNKOBbLIN LWLNT, MOMEHbLUE, Hakpbil Cnbupb, a negsaHble Wanknm ropHbix
uenen - Anbn, AHL, T'MManaes, a TakXe ropmctoro xpebrta Hoson 3enaHanm -
pacnpoCcTpaHUINCL 00 CaMOro Hu3a.

OrpoMHble NeAHUKOBbIE WNTbI U Wanku 3axBatuam 6onbwine obbemMbl BOAbI, U
YPOBEHb MOpPSA Mo BCEMY MUPY ynas Ha uesnbix 120 MmeTpoB, oT4yero wenb@bl
KOHTMHEHTOB, oKanmnswwme 6onblune MacCUBbl 3€MJIN, TOXKE NMPEBPATUINCH B CyLLY.
CeBepoamMepukaHckun, NpeHnaHacknin 1 CKaHANHABCKNIN JIeQHUKOBbIE LWNTbI AOLWJIN
[0 CaMoro Kpas wenbgoB, a MOpe BOKPYr, N0 BCeN BUAMMOCTHU, BblJI0 MOKPbLITO
nnasy4ymmm nbnamu[61l - Summerhayes (2015), p. 264.].

Mo6an30CTM OT 3TUX NbAOB CTOAN OThIN MOPO3, K TOMY X€ C MOBEPXHOCTMU
3aMep3LWnx Mopen ncnapsasiocb Masao Baarv, No3TomMy kammaT 6bia ropa3fo cyuwe.
YparaHHble BETPbI MOAHUMANN Ha CYXNX paBHMHaX MblabHblE Bypun[62 - Ibid.].
NanpwadT EBponbl u CeBepHON AMEpPUKN B LLesIOM HanoMuHasna TYHApPY, NnpoMepsLias
rnoyea He oTTamBasla KPYrabl rog (Be4Has Mep3naioTa), a Aajiblle Ha tor, HACKOJIbKO
XBaTa0 rnas, TAHYJINCb CyXue TpaBAaHUCTbIe cTenn. MNMo4Tn BCe AepeBbs, pacTyLime
cerogHsa no scen EBpone, Torga CoOXpaHSaANCb TOJIbKO B U30JIMPOBAHHbIX YroJIKax
CpeamnsemHomopbs. 20 000 neT Hasapg rycrble neca coppeMeHHoun LleHTpanbHOW
EBponbl HaNOMUHaAN CKopee HbiHewWwH CeepHyto Cnbupb[63 - Ruddiman (2016),
p. 45.].

C OKOHYaHMEM Ka)KA0ro NegHMKOBOro nepnona okeaHbl CHOBa NOAHMMANNCh U
3a/IMBasIN KOHTUHEHTaIbHble Wenbdbl. YCTAHOBUBLIMNCA MEXeOHUKOBbIN KnMaT
NOHEMHOry BO3BpaLlas 3KOCUCTEMbI Ha NJIaHeTe B LWMPOThI BaKKe K NoJtocaMm -
NefHNKOBbIe WNTbl OTCTYMasnan, N yCI0BUSA CTAHOBUINCE MArde. B Mnpe XXMBOTHbIX
MUrpauun - sBJIeHME pacnpoCcTpaHeHHoe: NTULbI MepeneTalT Ha 3UMYy Ha Ior,
OrpOMHbIe CTafa ONKMX XXMBOTHbIX MPOKaTbiBaloTCA No CepeHreTn, CIOBHO LLyHaMu,
O0OHAKO MUTPUPYIOT K Nneca. PazymeeTcs, oTAeNbHbIE AepeBbS HE MOryT CamMu
BbIKOpPYEeBaTbCA U ABUHYTbLCA B MNYyTb, HO KOrFA4a KAMMaT CTaHOBUTCSA TernJjee, CeMeHa U
MOJI04ble pacTeHUS C Ka)KAblM rO0M MPopacTaloT N COXPaHATCA YyTb AajibLlle K
ceBepy, U CO BpeMeHeM JieC U npasja MapLmpyeT, NPsAMo Kak B NpopoyecTBe

B «MakbeTe». lMocne nocnenHero n1egHWKOBOIro nepmoga HeEKOTopble BUAbI AepeBbeB
B EBpone un A3uu, No oueHkKaMm, caBuranmcb Ha cesep Ha 100 meTpos B roa[64 -
Feurdean (2013); Liddy (2016).]. 3a HUMK cnefoBanv XXNBOTHbIE - TPaBOAOHbIE,
KOTOpble HeENoCcpeaCTBEHHO NMNTAIMCb PAaCTEHNAMU, @ 32 HUMU U XULLLHUKN,



OXOTUBLUMECS Ha TPaBOsAHbIX. B nepepbiBbl MeXXAy NOBTOPSAOLWMMANCA TeAHUKOBbIMM
nepuogamMn pacTeHUs N XKMBOTHbIE pacTeKaIMCb K CeBepy U tory, 6yaTo xmneas
BOJIHA.

3eMns B 1€ 4HNKOBbI MEPUOL: NoKa3aHbl KPYMNHENLLINE KOHTUHEHTa IbHbIE
NefHNKOBbIE LWWTbI U YPOBEHb MOPS Ha 120 METPOB HUXXE COBPEMEHHOIO

N306pakeHne co3naHO aBTOPOM 3TOMN KHUIMM B nporpaMmme Mathematica 11.0 Ha
ocHoBaHuu ceepneHuinm n3 Woodward (2014) u Planetary Visions
(http://www.planetaryvisions.com/Project.php?pid=2226).

JlegHnKoBble nepnoabl 6bIBalOT pa3HOM MHTEHCUBHOCTU, N MeXJ1IeAHUKOBbIE Nepuoabl
TOXXe He BCe 0AMHaKOoBbLI[65 - Summerhayes (2015), p. 255.]. NocnegHun
MeXXneaHUKoBbIN nepunod, npumepHo 130 000-115 000 neT Ha3an, B LEeNOM Obi
Tensee HblHelwHero. CpeagHAa TemnepaTypa 6blna Bhille Mo MeHbLuen mepe Ha 2 °C,
YPOBEHb MOpPSA - Ha 5 MeTpoB BhiLe, a No EBpone pasryanBann XMBOTHbIE, KOTOPbIX
Mbl MPUBLIKJIN CHNTATb CKOpee appnKaHCKMMU. B KOHLE NATUAECATbIX rofoB XX Beka
paboyne, Konaswme KOTJ0BaH Ha Tpadanbrapckon naowann B LeHTpe JIOHOoHa,
obHapyX1nm oCTaTKM CaMbIX Pa3HbIX XMBOTHbIX - HE TOJIbKO CJIOHOB, HOCOPOrOB "
bereMoTOB, @ TakKXXe JIbBOB, - COXPaHUBLUMECS C NpeablayLero MexxaegHNKOBOro
nepnonal66 - Franks (1960).]. CerogHsilWwHMe TYPUCTbI, CTOA B TEHW KOJIOHHbI
HenbcoHa, Nnpune)xxHo genatoT cendun ¢ 6poH30BbIMU CTaTYyAMM IbBOB, CUOALWMMUN Ha
CTpa)ke no yrsiam. MHorue nm n3 HUX NOHUMAIOT, 4TO B NOCAELHUN MeXXNeLHUKOBbIN
nepmog UM nNpuwaocb bbl onacaTbCsd BCTPEYM C CaMblM HACTOALLMM JIbBOM?

Ho HecMOTps Ha KpaTKue TernJsible MPOMEXXYTKM, MO3BOJISIBLUNE XXNBOTHbIM
PaCMPOCTPAHATLCS, MOXXHO CKa3aTb, YTO YETBEPTUYHbLIA NMepunoa - 3TO CMJIOLLHOWN
ONNTENbHbIN NeOHUKOBbIN NEPUoa 1 AaXke B MeXXJIeAHUKOBble BPEMEHa Ha MoJitocax
BCE PaBHO COXPaHATCA TOJICTble ieAsiHble Wanku. NoroBopnM o TOM, Kakmne cobbiTus
N NpoLLeCcChl HeJaBHEN NCTOPUKN NaHETbl 3eMaa NPUBEIN K TAaKOMY X004y U TakuMm
kKonebaHmsaM kKnumaTa. OKasbiBaeTCs, nepnoamnyeckme eqHNKOBbIe Nepuoabl UMeT
KOCMUYECKMNE MPUYUHBI: UX MOXKHO 0OBACHUTL NEpeMeHaMn HaKJIOHa 3eMHOWN OCK
oTHocuTenbHo CoNHLA U NMONOXKEeHNEM Hallel naaHeTbl Ha opbuTe.



HebecHaa MmexaHMKa

Ecnn 6bl 3eMna Bpallanacb BOKPYr CBOEN OCK COBEPLUEHHO NMPsSMO, He 6b1n1o Obl
BpeMeH roza. IMeHHO Hak/I0H 3eMHON ocKu onpepgenseT, 4To nosarona CesepHoe
nonywapwue nosy4vaetT 6osblie Tensa, YHeM ero >XXHbIN cobpaT, NOCKOIbKY
noactassieHo ConHLUY, KOTOPOE, KaK HaM Ka>keTcCs, CTOUT Bbilwe B Hebe, NOTOMY Kak
€ro y4m nagatT Ha NOBEPXHOCTb «MpsIMee», U 3TO Ha3bliBaeTCs neTo. B gpyrue
nosrona Bce HaobopoT - Ha ceBepe 31MMa, a Ha tore, COOTBETCTBEHHO, fieTo. Kpome
TOoro, 3emna BpawaeTtca Bokpyr CosiHUa He Mo Kpyraon opbute, a No HECKOJIbKO
BbITAHYTON - MO 3AAMMCY. Ha NpoTs)xeHun roga 3eMssa oguH pas npoxoanT Ha opbuTte
TOYKY, FAe oHa HeMHOro 6amxe kK ConHuy, a Yepes noaroga - TOYKY, rae oHa
HEeMHOro ganbwe[67 - B Hawmn gHn neto B CeBEpHOM MoJlyLlapun NpMxoanTcsa Ha
BpeMs, Korga 3emMnd oTctouT ganbuwe oT ConHUa Ha /iIMnNTnyYeckom opbuTe.].

Ha camom pene Bce elle 3anyTaHHee: 3T 0COBeHHOCTM Halero Mmmpa n ero opbuTsbl
MEHSATCA CO BpeMeHeM noj BAnAHUEM rpasmtaumnm apyrunx naaHet ConHe4YHon
cucTeMsl, ocobeHHo ruraHTa KOnuTtepa. KocMuyeckmne ycnoBsus CyLecTBoOBaHNS 3eMau
MEHSATCS Mo BO3AENCTBMEM TpeX raBHENLLNX aKTOPOB, U OHN N COCTaBAAIOT
Habop HebeCHbIX LMKJI0B, O KOTOPOM S KOPOTKO YNOMSHY B NnpeablayLwen rnase. Bo-
nepBbiX, Halla opbuTa cTaHOBUTCA TO Bonee Kpyrnon, To 6onee BbITAHYTON, U 3TO
nponcxoanT B TedeHue npumMmepHo 100 000 neT - 3TO UMK IKCLUeHTpucnTeTa. Bo-
BTOpPbIX, NpuMepHO 3a 41 000 neT HakNoH 3eMnun oTHocuTenbHo ConHua Konebnetcs
Mexxay 22,2° n 24,5°, 4To nonepemMeHHO TO NoACTaBAsdeT NoJsitoca noL CosiIHevYHble
JIy4u, TO NMPAYET OT HUX. DTOT HAKJIOH CUJIbHO BJIMSET Ha Bblpa>XeHHOCTb BpeMeH
roga, no3ToMy Aa>ke KpolleyHble N3MEeHEHUS yria 03Ha4valT, 4TO APKTUKA JIeTOM
noJsly4aeT HEMHOIro 60MbLIe NN HEMHOIO MeHbLUe Tensa. A TpeTuin, CaMbll KOPOTKUN
UuKn, - umkn B 26 000 neT, Ha NPOTAXKEHNN KOTOPbLIX OCb MJlaHeTbl ONUCbIBAeT KPYT,
OyATO NOLWATHYBLUMACA BOJHOK: 3TO Ha3blBaeTCA npeueccuen. MNMpeueccus
obecne4ymBaeT CMeHy BpeMeH roaa, korga CesepHoe n KOXxHoe nonylwapue
HaknoHATCA K ConHLY (NO3TOMY ee eLlle Ha3biBaau «npenBapeHmne
paBHogeHCcTBMW»). Cenvac CeBepHbIN MNOJIIOC COBEPLUEHHO C/Iy4alHO yKa3bliBaeT Ha
MonsApHyto 3Be34y, 4TO geslaeT ee KpalHe NoJsie3HOW N8 HaBuraumm, Kak Mol
ybenoumcs B rnaee 8, oaHako nponaeT ewe npumepHo 12 000 neT, n BpalleHne
HAKJIOHHOW 3eMHON OCU CMeCTUT MOJIIC K Apyron ceBepHown 3Be3ae, Bere, a neto

B CeBepHOM nonywapuum dbyaeTt NnpuxognTbCa Ha HbIHELWHWN AeKabpsb.



Linknbl MnnaHkoBMYa: n3MeHeHns napaMeTpoB opbuTbl 3eMan N HaKI0Ha 3eMHOWN OCK,
BAMSAIOWME Ha Hall KanuMaT

N306pakeHne co3naHO aBTOPOM 3TON KHUTI.

Mo3ToMy KNMMaT Ha 3eMie onpenensaeTca yanmHeHnem opbuTbl, a TakXXe HaKJIOHOM U
BpalLeHMeM OCU Halleln NnaHeTbl, KOTOPbIE NOABEPXKEHbI LUKINYECKUM U3MEHEHUAM.
9Tu nepmnoamnyveckme konebaHma n HasbIBalOTCA LUNKIaM1 MUIaHKOBMYA, O KOTOPbIX S
yrnoMMnHanN B NpeablayLwen rnase, - B 4eCTb cepbCKOro y4eHoro, KOTopbii NepBbIM
pa3obpancs, Kak 3TN KOCMUYECKMEe Nepruoabl MEHAIOT 3eMHOM KAnMaT. Lnknbl
MunaHKoBMYa B LLESIOM He CHMXXKAtOT obuiee KOM4eCcTBO COJTHEYHOMO CBETa,
nornagatoLero Ha NOBEPXHOCTb 3eMIN 3a rof ee obpalleHns No opbuTe, OHN BAUSAIOT
NNWb Ha pacrpefesieHne coHevyHoro Tenna Mmexay CesepHblM N KOXKHbIM
nosylwapuem, a cnefoBaTesibHO, Ha BblPa>XeHHOCTb BPEMEH roaa.

KoHeL, 03HaKOMUTEsIbHOro hparMeHTa.
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