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Ob ABTOPE

AxosaeB Cepreii KupuanoBuy —
WHXKEHEeP-CTPOUTENb, KAHAUIAT TeX-
HUYeCKNX HayK, TOIEeHT Kadeaphl
WHXEeHEPHBIX KOHCTPYKIIUIT Cubup-
CKOTO TOCYIapCTBEHHOTO MHIYCTPH-
anbHOro yHusepcurera (I. HoBoky3-
HElK), MOYETHbI paOOTHUK BbICIIIE-
ro TEXHMYECKOIro o0pa3oBaHMA.
B 1984 rony oKoHYMJI aCIIMPAHTYpPY
Ha Kadeape Kejne3006 TOHHbBIX KOH-
CTPYKIIMI MOCKOBCKOTO MHXXEHEPHO-CTPOUTEJILHOTO MHCTUTYTA (ceifuac
MI'CY). B Hacrosiee BpeMs sABisieTcs nupekTopoM Accounanuu «Camo-
perynupyemasi opranusaius «Kyszbacckuit mpoeKTHO-HayYHbI HEHTP» U
npeaceaaTeaeM DKCIEPTHOTO coBeTa ACCOMALIMK. DKCIEpPT B 00J1aCTH 00-
CIeOBaHUSI CTPOUTEIbHBIX KOHCTPYKIIMI 31aHWI U coopyXeHuli. [Tpouien
oOyJeHMe Ha YeThIpeX MeXIyHapOIHBIX ceMUHapax mo EBpokomam (eBpo-
MEeNCKUM HOpMaM MPOEKTUPOBAHUS CTPOUTETBbHBIX KOHCTPYKIIUIA), POBO-
numbix B MI'CY. Opranuszarop koHbepeHUuMi no EBpokogaM 1 1pyrum Bo-
MpocaM TEXHUYECKOT0 peryanupoBaHus (00caen0BaHNE CTPOUTETbHBIX KOH-
CTpyKuMi, ceiicmuka, BIM-TexHoMOTMN) JIS1 CHELMATMCTOB IMTPOSKTHBIX
opraHuzanuii Accoumaliy U B ITocjieaHre roabl Bceit Cubupu, a Takoke IJIst
CTYJIEHTOB U MpenoaaBateieii ApXUTEKTYPHO-CTPOUTEIbHOIO MHCTUTYTA
Cub6I'Y. ABTOp HECKOJIBKUX IE€CSATKOB CTaTei 10 MCCIeI0BAaHUIO PAaOOThI
CTPOUTEIbHBIX KOHCTPYKIIMI 1 BOMPOCaM TEXHUYECKOTO PeTyIMpOBaHUs B
ctpouteabcTBe. CoaBTOP CEPUU U3 TISITH KHUT IO pacyeTy KeJie300e TOHHBIX,
METaJNIMYECKHUX U KAMEHHBIX CTPOUTEIbHBIX KOHCTPYKIINI C MCTIOIb30Ba-
HueM EBpOKOIOB, a TaK:kKe KHUTH, TTOCBSIIIEHHON BOIIPOCAaM CTeCHEHHOTO
KPYYEHHUs 2JIEMEHTOB METAUTMYECKMX KOHCTPYKIIMI. ABTOP KHUT «ATIaH-
THIIa — HEe OCTPOB, a JIPEBHSIST METPOITOJIUS BCE TUTAHETHI!», «ATIIaHTUA.
LuBunuzanus «00roB» M IPEBHSIST METPOIIOHS TJIaHETh», «XPOHOJOTUS
KaTaKJIU3MOB Ha 3emiie», a TAKXKE JECSITKOB CTaTeil MO JaHHOI TeMaTHUKe.

Hemopuueckas amaanmonoeus

00A2ICHA NOCAYHCUMb NPEOMEMOM
CReUUANbHO20 UCCACO08AHUS,

Komopoe, KaK Kajcemcs agmopy,

Oydem uumambvcsi KaK 3aX8ambléaioujuil
DOMAH 0 3a04YHCOCHUSX HEN08CHECKOU MbLCAU.
Kupos H.D.

NPEAUCNOBUE

B npenbiayiieii kaure [14] moctaTouyHO moApOOHO pacCCMOTPEHbBI TEXHO-
JIOTUYECKUE JOCTUXKEHMST APEBHETO BHICOKOPA3BUTOIO rocynapcTna (1IMBU-
JN3aluK «00TOB») B BO3MYXOIIABAHWU, TTPOMBIIIJIEHHOCTH, CEIbCKOM
XO3SICTBE U CTpOUTENbCTBE. PaccMoTpeHbl (haKThl, yKa3blBalOIIME HA BO3-
MOKHOCTb TTPUMEHEHUS B IPeBHEM TOCyIapCTBE HAHOTEXHOJIOTUI U po0O-
TOTeXHUKU. [IpuBeaeHbI apTYMEHTHI B TIOJIb3Y BEPCUU HAXOXKICHUSI CTOTUIIBI
ATJIaHTUIBI HA TEPPUTOPHH IPEBHETO MEKCUKAHCKOTO Topoaa TeHOUTHTIa-
Ha (B HacToslee BpeMsl — crojmiia Mekcuku ropoa Mexuko). I1pu atom
aBTOP HE UCKJTI0YAl BO3MOXXHOCTH TOTO, YTO ATJIaHTHU/IA U SIBJISIIACh IPEBHUM
BbICOKOPA3BUTHIM rocyjaapctBoM. bosiee TiiarebHOe U3yyeHrue MaTepuaioB
o ATjiaHTu/Ie MOKa3bIBaeT, YTO OHA BO3HUKIIA YK€ Toc/ie TUOeIU ApeBHEro
BBICOKOPA3BUTOI'O TocynapcTBa mpuMepHo 12,8 Teic. JietT Ha3ana. M AtinaHTu-
Jla SIBJIsLIaCh TEXHUUYECKHU AeTpaiupyolliM rocyiapcTBOM Hapsiay ¢ mpa-
Ipenueii, npa- EruntoM u ApyruMu BO3HUKIIUMMU I1OCJIe TUOEIN IpeBHEM
LIMBUWIM3ALUU TOCYyAapCTBAMMU.

B manHoOIf KHUTE paccMaTpuBaeTCs Bepcust 00pa3oBaHM YIJIsI, HeDTH 1
rasa mpu MeTeOpUTHBIX OOMOapAMPOBKAX TOPMIHUKOB B IpeBHOCTU. boJib-
[I1oe BHUMaHMeE YIeJIeHO CTPOUTETBCTBY 3alIUTHRIX KAMEHHBIX COOPYXKECHU,
HO yXe KaK JJ0Ka3aTeJbCTBY METEOPUTHBIX 00MOAapAMPOBOK B MPOIIJIOM Ha
3emiie. MaTepuall 1o CTPOUTEIbCTBY IPEBHUX KAMEHHBIX COOPYKEHUM Cy-
1LIECTBEHHO JIOTIOJIHEH CBEJEHUSMMU O 3araJlouYHbIX CTYIIEHYAThIX KOJIOALAX
Nuauu u [MakucraHa, BEposITHO, CBSI3aHHBIX C SIIEPHOM 9HEPreTUKOM B APEB-
HeM rocynapctse. [laHo 00bsICHEHUE TIepeXOIy B APEBHOCTH OT CTPOUTEILCTBA
CEeMCMOCTOMKMX COOPYKEHUI (MUpaMUIbl, TOJ3EMHbIC U CKaJbHbIE COOPY-
JKEHMST) K CTPOUTETBCTBY HECEHCMOCTOMKIX KAMEHHBIX «@aHTUUHBIX» COOPY-
keHuit (tuna I[MapdeHoHa).

Hasnauenue — KJoueBO€ CIOBO IS JTI000I TUTIOTE3bI B OTHOIICHUH
JPEBHUX KAMEHHBIX cOOpyKeHUi. CyIlecTBYIOT MPeAIoaoKeHUsT oDULIm-
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aTbHOM HayKW O pUTYyaJTbHOM Ha3HAUCHUH APEBHUX KAMEHHBIX COOPYKEeHU I
WJIM UX UCTIOJIb30BaHUU B KaUeCTBE TPOOHMUII, a TAKXKEe albTepHATUBHBIE T1-
MOTE3bI, KOTOPHIE TTOAPA3yMEBAIOT CTPOUTEIBCTBO STUX COOPYXKEHUI MHO-
aHeTssHaMu. KHUTY aBTOPOB MOJA00OHBIX TUIOTE3 MOJIb3YIOTCSI 00JIbIION
MOITYJIIPHOCTHI0. Ho HazHaueHMe IPpEeBHUX COOPYKEHUI TAKHME aBTOPBI CUM -
TaloT 3arafakoii. [pemnaraemast TMIIoTe3a UCKIIIOUAET CBSI3b APEBHUX COOPY-
KeHU# ¢ MHOTUTaHETSSHaMU M pacCMaTPUBaeT MX Ha3HAUYCHHWE B KaUueCTBE
OCHOBHOI 3a1lIUTHI OT METEOPUTHBIX OOMOAPAMPOBOK B MPOIIOM, KOTOPbIE
OOBSCHSIOTCS TTIEPUOANYECKUM cOMmkeHreM JIYHBI (CO CBOMM METEOPHBIM
noTokoM) ¢ 3emJeil eile 10 npeBpaiieHus JIyHol B criyTHUK 3emau. [1pu
conmkenuu JIyHbl ¢ 3emieli MPOUCXOAUIN METEOPUTHbBIE OOMOAPIMPOBKHU
U 3eMJIETPSICEHUSI, a TaKKe BOSHUKAIU IIyHAMM, BbI3bIBAIOIIME TTOTOIIHI.
B paccMmarpuBaemMoM mMaTepuralie pelieHo OTONTH OT OOLLEeNTPUHSITON MpaK-
TUKH TIOCTPOCHUS HE CBSI3aHHBIX IPYT C IPYTOM UCTOPUUECKUX TUTTOTE3 U Ha
OCHOBaHUY KOCBEHHbBIX U MPSIMBIX 10KA3aTeJIbCTB U Psiaa MPEATTOChUIOK MTPe/I-
JIOXXKHUTH XPOHOJIOTHIO Pa3BUTHS MCTOPMUECKUX COOBITHI, KacaroIIMXCs 1MO-
caenHux 30 ThIC. JIET B UCTOPUU YeJIOBEUECKOM IMBUIM3AIIMU, BKIIOYAs Ka-
TacTpoPUIECKIUE COOBITHS, OTOPOCUBIIIEE PA3BUTHE YSIOBEUECCTBA HA IECAT-
KU TBHICSIY JIET Ha3a/, a TAKXKe BO3MOXHBIX OyIyIIMX KaTaKJIM3MOB Ha 3emie.

Bcsikoro poma nandopmanust o6 nnorwtanersiHax, HJIO, BMemaTenscTBe
«HEBEIOMBIX CUJI» U ITpoYee, He paccMaTpuBajach, Tak Kak, M0 MHEHUIO aB-
Topa, 3Ta «MHMOpMaIs» ABIseTCd (PeiikaMu, 1IeJIb KOTOPBIX — OTBJICYb
BHMMaHUE MccienoBaTeieil OT 00beKTUBHOIO M HAYYHOT'O aHAI13a COOBITUI
U (haKTOB, UMEBIIMX MECTO B laJieKoM TTpo1iuioM. E1le pa3 xouetcst o00paTuTh
BHUMAaHUE Ha TO, YTO B MOCJIeIHEE BPEMSI IETIThl «<UCTOPUUECKOTO BPAHbsI»
HayvaJIu aKTUBHO OCYILECTBIISITh Tepe3arpy3Ky UCTOPUM B IBYX MPOTUBOIIO-
JIOXKHBIX HAITpaBJICHUSX: TIEPBOE — OTHECTH Bce (DaKTHI, MPOTUBOpEYAIIINE
odulManbHON UCTOPUU, K LIMBUIM3ALIMHY, CYLIECTBYIOIIICH Ha Halllel 1ia-
HeTe MHOTO MUJUTMOHOB JIET Ha3all; BTOPOE€ — OTHECTH BCE K BBIMBIIIIJICHHOM
karactpode Ha 3emiie 200—300 net Ha3an. [To aTuM AByM HampaBieHUSIM
MTOSIBUJIOCH TOBOJIBHO MHOTO MaTepuasioB B MHTepHeTe. Ho mcTopmueckux
(akToB (1 apTedakToOB), MOATBEPXKAAOIINX 00a OTU MCEBAOHAYYHbIE Ha-
MIpaBJIeHUS, TIPOCTO HET.

Bce unatocmpayuu 0annoil KHUeU 833Mbl ABMOPOM UCKAIOUUMENbHO U3 OM-
KDbIMbIX UCHOYHUKO06 6 cemu MnmepHem, He codepicaujux yYKa3anuil Ha ux as-
mopoe8 U KaxKux-aubo oepanudeHuil 0as ux 3auMcmeo8aHusl.

1. NIPUYUHDbI KATAKZIN3MOB HA 3EMJIE B NPOLWI/IOM

1.1. J/lyHa KaK OCHOBHaA NpUYMHa KaTaKAM3MOB Ha 3emne

CyliiecTByeT HECKOJIbLKO Bepcuii oopazoBaHus JIyHbsl B COIHEUHOM CH-
creme. Ho, TobKO ABE BEpCUM OCHOBBIBAIOTCS Ha pealbHO MPOUCXOMAIINAX
mpolieccax 00pa3oBaHUs 3Be3]1 C TJIaHETHBIMU CUCTeMaMU B HaIllel rajiak-
THKE, YCTAHOBJICHHBIMM COBpeMeHHOI Haykoii. [TepBas rumore3a BEIIBUHY-
ta B 1878 rogy OputaHckum actpoHoMoM /Jl. JlapBMHOM, OTHUM M3 CHIHOBEI
3HaMmeHuToro Yapan3a JlappuHa. OHa 1mpeanoiaraeT COBMeCTHOE 00pa3o-
BaHue 3emiu 1 JIyHBI (ABOIMHOM IUIAHETHI) M3 OMHOTO IIPOTOILIAHETHOIO 00-
Jaka. Bropasg runore3a BeiiBUMHYTa B 1909 rogy amepukaHCKMM acTpo-
HoM T. IxxekcoHoM. Ilpenmnoinaraercs, uro JIlyHa oopa3oBanach Kak caMmo-
crosTeabHasd raHeTa B COHEYHON cucTeMe M MMeJla JUIMIITHIECKYIO
opbuty mexny Mapcom u 3eMiieil, KoTopasi IEpUOANYECKHU IepeceKanach C
opo6utoii 3emun. [1pu mocreneHHOM CONMMKEHUM ¢ 3eMJIEN, BCJIEACTBUE Tpa-
Butauuu CoJiHua, JlyHa Obljla 3axBaueHa TpaBUTalMEl 3eMJIM U cTajla e€
CITyTHUKOM.

Macca Jlynsi B 81,5 pa3 menbiie macchl 3emuin. [logo6HOe cOOTHOILLIEHUE
HexXapaKTepHO ISl CIIYTHUKOB APYTUX TIJIaHEeT. Bce ocTanbHbIe CITyTHUKH
HWMEIOT CYIIIECTBEHHO MEHBIITYIO MacCy 110 OTHOIIIEHUIO K MX TTaHeTaM. B maH-
Hoe BpeMst JIyHa u 3emJis paccMaTpUBalOTCs KaK IBOMHAs TUIAaHETHAsT CHCTe -
Ma, a He CHCTeMa IJIaHeTa-CIyTHUK. DTO TTONTBEPXKIAETCSI U TEM, UTO TIIO-
CKOCTb JJYHHOI OPOMTHI JIEXKUT OJM3KO K IMIOCKOCTHA OPOUTHI 3eMJIU BO-
kpyr CosHila, a He K 9KBaTOPUAILHON MI0CKOCTH 3eMiin. Bece ocTaibHbIe
crryTHUKY B COJTHEUHOM cCTeMe UMEIOT OPOMTHI, JIexKallye TTOYTH TOYHO B
5KBaTOPHUAIBHO IMIOCKOCTH CBOUX TIIaHeT. B Hacrosiee Bpems JIyHa yna-
Jsietcst oT 3emuu (B ctopoHy CoJjiHIla) TpMMepPHO Ha 4 CM B TOf.

Ilo mocaemHUM HayYHBIM TaHHBIM y JIYHBI O9eHb MaJIEHBKOE SIIPO M3 Cep-
HUCTOIO 3KeJie3a — OHO COCTaBJISIET Bcero 2—3 % OT 00111ei MACChl CITyTHUKA.
Merammueckoe sapo 3emin coctasisieT okosto 30 % maccel rutaHeTsl. Tak
Kak (popMHpoOBaHME IUIAHET IO U3 OJIM3KMX 110 COCTaBY I'a30-ITbLIEBBIX 00-
JIAKOB, TO OCTaBIIIAsICS YacTh MeTaylJla MOTJIa OKa3aThCsl B CITyTHUKAX JIyHBI
U T0SICE U3 KeJIe3HBIX MeTeopoB (0KoJ10 27—28% ot Macchel JIyHb). [Tepuo-
andeckoe commkenue JIyHbl ¢ 3eMiieil BbI3bIBAJIO Ha 3eMJie 3eMJIETPSICEHUS
M LIyHaMU, a TaK>Ke PUBOIMIO K METEOPUTHBIM OOMOapaAnpoBKaM 3E€MJIA CO
CTOpOHBI JIYHBI METEOPUTAMU U3 CEPHUCTOTO XKeJie3a, KOTOPhIE MOTJIM UMETh
temnepatypy npu nageHun okosio 3000 °C uiu gaxe Bbillie.



Heob6xoarumo o0paTuTh 0c060€ BHUMaHUE Ha TO, UYTO U3yYaTb METEOPUTHI
YUeHbI€ CTaJli OTHOCUTEbHO HelaBHO. CrieliMaibHasi KOMUCCHSI, CO3IaHHast
B 1768 romy naprkckoii Koposesckoit Akanemueit Hayk, mociie paccmorpe-
HUSI BOMpOca O MajicHU METEOPUTOB, MPUIILIA K KATETOPUYECKOMY BbIBO-
Iy — «...KAMHU ¢ He0a IMagaTh He MOTYT, UM TaM HEOTKY/1a B3SITbCs!». OT 3TOTO
BBIBOZIA TTOCTPAaliM KakK caMu JajbHelIIMe HaOaoAeH!s 3a MaJaloluMKu
METEOPUTAMU, TAK U YK€ UMEIOIINECS K TOMY BpEMEHU My3eiiHbIe KOJIIEK-
LIMA METEOPUTOB. Pe3yIbraToM TaKOT0 HEBEXKECTBA YUSHBIX SIBUJIOCH TO, UYTO
B CIIIA AMepuKaHCKOE METEOPUTHOE OOIIECTBO OBLIO CO3MaHO TOJLKO B
1911 roay, B CCCP KomuTet 1o meteopurtam nipu Akagemun Hayk CCCP
ObL1 co3aaH B 1939 roay, a MexayHapoaHas MeteopHast opranuzauusi (MMO)
ObL1a co3nana... B 1988 roay! CoBeplilieHHO 0Y€BUIHBIM SIBJISICTCSI BBIBO, UYTO O
MeTeOopH1Tax YeJIOBEUECTBO 3HAET KpaliHe Majlo WJIM He 3HAET... TOUTH HUYETO.

BeposiTHO, caMbIM APeBHUM JTOKYMEHTOM, Ha CETOIHSIIIIHUI IeHb, B KO-
TOPOM YITOMMHAIOTCSI IEPUOANYECKIE METEOPUTHBIE OOMOApAUPOBKU Ha
3emite, stBasgercs auaior [natona « Tumaii».

CnpaBou4HbI maTtepuan (13 Bukmunegum)

MnaToH (puc. 1) — apuHckmnit dmunocod Knaccuyeckoro nepunoaa Apes-
Hel Mpeunmn, ocHoBaTe lb NNATOHNUYECKOM LIKObl MbICAM U AKagemuu,
nepBOro BbiCLEro y4ebHOro 3aBefeHmA B 3anagHoOM mupe. [aTbl }KU3HU:
427 no 347 rog A0 H. 3. OH cuMTaeTcsa OA4HMM M3 CaMbIX Ba*KHbIX U BAUA-
TENbHbIX IIOAEN B UCTOPUN YE/I0BEYECTBA U K/toueBOW GUrypor B UCTo-
puu gpeBHerpevyeckon u 3anagHoi ¢unocobmn — BmecTe CO CBOUM
yuntenem COKpaTOM M CamMbiM U3BECTHbIM U3 CBOMX y4EHMKOB ApUCTO-
Tenem. Yacto MnaToHa TaKKe HasblBa-
0T O4HMM U3 OCHOBaTenel 3anagHown
pesurumn n AyxoBHOCTU. TaK HasbiBae-
MbI HeonnaToHM3m GpnA0CcodoB, TaKUX
Kak MnoTuH 1 Mopdurpuit, cMabHO NoBAK-
AN Ha XPUCTMAHCTBO Yepes TakUX OTLOB
LepKBU, Kak ABryctmH. Anbdpesn Hopt
YanTtxepn ogHaxkabl 3ameTun: «Hanbo-
nee npasaonofobHan obuan xapaKkTe-
pUCTUKa eBponenckon punocodckomn
TPaZAMUMM COCTOUT B TOM, YTO OHA Npes-
cTaBnAeT cobon cepuio NpUMeYaHunin K
MnaToHy».

MnatoH 6bl21 HOBaTOPOM MUCbMEHHO-
ro guvanora u gnanektTmyecknx ¢popm B

Puc. 1. ITinaton — dunocodpumn. K Tomy e oH cuntaeTca
JIPEBHErPEYECKUI YUEHBIIA, OCHOBaTeNeM 3anagHoN NOAUTUYECKOMN
dunocod u mucaTesb dunnocodummn. Ero cambiii M3BECTHbIN
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BK/lag, — Teopua uaen, no3HaBaemMblX yMO3peHuem, B KOTopoii MNaaToH
npeacTaBafeT peweHne npobaembl yHUBEpCanuii, U3BECTHOE Kak nna-
TOHU3M (TaK»Ke HeOAHO3HAYHO Ha3blBaeMblil MO0 NAATOHOBCKMM pea-
M3mMoMm, 6o NAATOHOBCKUM ngeanmsamom). OH TaKKe ABNAETCA 3Mo-
HUMOM MAATOHUYECKOM NOO6BU M NAATOHOBBIX TEN.

O6bI4HO cunTaeTcA, YTo Hambonee peluatollee dpuaocodcKoe BANSHUE
Ha Hero okasanu, Hapagy c Cokpatom, AocokpaTuku Mudarop, lepa-
KAUT 1 MapmeHuns, XoTa A0 Halux AHEN COXpaHWUIoCb Mano paboT ero
npeaLwecTBEHHUKOB, U MHOTO€ 13 TOr0, YTO Mbl 3Haem 06 3Tux purypax
CeroAHs, Nosy4yeHo ot camoro MnatoHa. B otanume ot paboT NouTh BCEX
€ro CoBpemMeHHUKOB, Bce paboTbl MnaToHa, Kak NoaaratoT, COXPaHWUINCH
HeTpoHyTbiMM Bosiee 2400 neT. XoTa Ux NonynapHOCTbL Konebaetcs, npo-
nsseneHua MNaaToHa NOCTOAHHO YUTAKOTCA U U3YYAKOTCA.

Mo ytBepKaeHuto Onnmnuogopa, MaatoH 6bl1 OAMMIUNCKUM Yem-
NMMOHOM MO MAaHKPATMOHY (MOeaMHOK ABYX HEBOOPYKEHHbIX aTN1eTOB Ha
necyaHol naouaake).

OOpaTtuM BHUMaHKE Ha TO MecTo B auanore Ilnatona « Tumaii», roe eru-
MEeTCKUI1 xkpell, oopaiasick K ConoHy, roBopuT: «Bce BbI 1oOHBI yMOM, 100
YMBI Ballld HE COXPAHSIOT B ce0e HUKAKOTO MpeAaHusl, MICKOHU TIePeXOI1B-
11Iero U3 poja B poj, 1 HUKAKOTo YYeHMUsI, oceaeBlIero ot BpemeHu. [pu-
YMHA e TOMY BOT KaKasl. Y>Ke ObUIY U ellle OyayT MHOTOKPATHBIE U pa3ind-
HbIE cJTyyau MOTMOeu JIIOIei, U TPUTOM CaMble CTpalllHble — M3-3a OTHSI U
BOJIBI, a ApYrue, MeHee 3HAUMTEIbHbIe, — U3-3a ThICSY APYTUX OCICTBUIA. ..
Tak, BbI XpaHUTE MaMsITh TOJIBKO 00 OJJHOM TIOTOTIE, a Belb UX ObLJIO MHOTO
JI0 BTOTro; OoJjiee TOro, BhI TaXKe He 3HaeTe, YTO MpeKpacHelnii u 6aro-
POIHEHINI poJ, JI0AeH XK1UJI HeKOrma B Ballleil cTpaHe». To ecTh, XKpell ro-
BOPUT O TOM, UTO Y HUX (3KPELIOB) UMEIOTCSI IIpelaHne, UICKOHU ITePeXOI1B-
111ee U3 pojia B PO, U YIeHHUE, TTOCeeBIlIee OT BPeMEHM, B KOTOPBIX TOBOPUT-
Cs1 0 MHOTOKPATHbBIX 1 Pa3JIMYHbIX CIydasix TOrMoeu JoAei... u3-3a OrHs 1
BOJIBI, a TAKXKE O TTOTOIaX, KOTOPHIX OBLJIO MHOTO A0 3Toro. M majnee xpely
MPOJOJIKACT: «...TeJla, Bpalllaloluecs 1o HeOOCBOAY BOKPYT 3eMJI1, OTKJIO-
HSIFOTCSI OT CBOMX ITyTel, M IOTOMY Yepe3 U3BECTHBIE IIPOMEXYTKHN BpEMEHU
Bce Ha 3emMJie TMOHET OT BeJIMKOTO Toxapa. B Takue BpemeHa obuTareid rop
¥ BO3BBILLIEHHbIX JIN0O CYyX1UX MECT MOIBEPXKEHKI O0Jiee ITOJTHOMY UCTpebJie-
HUIO, HEXEJIU Te, KTO XKUBET BO3JIe PEK UM MOPSI; a TOTOMY IOCTOSIHHBII
Ham 0jarogeTenb Hum n3baBisieT Hac M OT 3ToM Oenbl, paznmuBasich. Korga
>Ke 00U, TBOpsI HaJ 3eMJiei OunllieHUe, 3aTOTUISIIOT €€ BOJAaMu, YLEJIeTh MO-
TYT BOJIONACHI ¥ CKOTOBOJBI B ropax, MeXay TeM KaK 0OMTATe/ M BallluX To-
POIOB OKa3bIBAIOTCS YHECEHBI IOTOKAMM B MOpE, HO B Hallleii CTpaHe Boaa
HU B TaKOe BpeMsi, HU B KaKoe-JI11M00 MHOe He TlafaeT Ha MoJIsl CBEpXY, a, Ha-



MPOTUB, 110 MIPUPOE CBOEH MogHUMaeTcsl cHu3y. [1o aToil mpuunHe coxpa-
HsIIOLIMeCs y Hac MpeAaHusl JpeBHee Beex... Kakoe Obl cllaBHOE UK BEJIMKOE
JiesiHre UJIA BOOOIIIE 3aMevaTe/IbHOe COOBbITHE HU TTPOU3O0IILIO, OYIb TO B Ha-
11IeM Kparo WU B JIFDOOI cTpaHe, 0 KOTOPOil MbI ITOJy4aeM U3BECTHSI, BCE 3TO
C IPEBHUX BPEMEH 3aIleyaT/IeBaeTCs B 3aIIMCSIX, KOTOPBIE MbI XpaHUM B HAIIIX
Xpamax...».

C BOIOI1 1 TOTOITAMM BCE IMMOHSITHO, a ITOA OTHEM U IToxKapaMU X pell IO -
pa3ymeBasl METEOPUTHBIE O0MOApAUPOBKY, BCE CXKUTAIOIINE HA CBOEM ITyTU
M TIJIaBSIIIIME JaXKe KaMeHb, a He JIOKaJIbHbIE BYJIKAHbI, KOTOPhIE N3BEPTaioT
JIBIM U TIeTIeJI, COIIPOBOXKAaeMbI€ pa3IMBOM paciuiaBleHHOM 1aBbl. [1pu aTOM
JKpell yKa3bIBaeT Ha TO, UTO TMOEJIb JII0Iell OT OrHSI ¥ BOABI IIPOMCXOIMIA He
onuH pa3. To ecTb KaTacTpopuueckue coOObITHS Ha 3eMJie B ITPOILIJIOM TIPO-
WCXOIWJIN HEOTHOKPATHO. M mmoxkapsl Ha 3emiie Xpell CBSI3bIBAaeT C TEM, UTO
«...TeJa, Bpalllamluecs 110 HeOOCBOLY BOKPYT 3eMII, OTKJIOHSIIOTCSI OT CBO-
HX IIyTeli, ¥ TIOTOMY Yepe3 U3BECTHBIE IIPOMEXYTKHA BpEMEHU Bce Ha 3emJie
TMOHET OT BEJIMKOTO IOXKapar.

Ecnu He cuutath [11aToHa, TO epBbIM MCCIea0BaTeeM, KOTOPBIi CBsI3al
KaTacTpouiyecKne COOBITUS Ha IUIAHETE ¢ TPaBUTALlMOHHBIM B3aMMOIEHi-
ctBueM 3emuu ¢ JIyHoit, ObLT aBcTpuiickuii uHxkeHep lanc [epourep (ymep
B 1931 ). Bot uto mumrer 06 atoM uccienosateiae H.®D. XKupos B kHure
«Arnantuga. OcCHOBHBIE ITPOOJIEMBI aTiaaHTonorum» |1, ¢. 364—365]: «He-
CKOJIBKO OCOOHSIKOM CTOUT TaK Ha3bIBaeMoe “YueHre 0 KOCMUYEeCKOM JIbae”
(Welteislehre), runoresa, npeajgoxeHHas B 1912 r. aBCTpUiiCKUMM MHXXEHEPOM
Iepourepom. llIkona [epOurepa mosxe neiTajiach CO3AaTh U3 CBOEH JOKTPU-
HbI HEUTO BpPOJie YHUBEpPCa, 00bsICHsII011Iero uctoputo CoHEYHOU CUCTEMBI,
3eMJIM 1 YesioBeuecTBa. DTa runoTe3a, KpoMe TOro, 3aTparuBaeT BOMPOCHI,
MMEIOIINE HEMOCPEICTBEHHOE OTHOIIIEHUE K IIpobyeMe ATIaHTUIIbI, BCe-
MUPHOMY MOTOMY U JIEAHUKOBBIM TMepruoaaM. ...OaHaKo B CBSI3U C aCTPOHO-
MUYECKUMU paboTaMU, OYyOIMKOBAHHBIMU B IIOCEIHIE ISCATUICTUS, PSIIT
MPEAIIOI0XKEHWI, BRIABUHYTHIX [epourepom, moaTBepauics. ...Bkparie co-
JIep>KaHWe TUTIOTE3bl KOCMUYECKOTO Jibaa ciieayioiiee. MUpoBoe mpocTpaH-
CTBO 3aII0JIHEHO 0€CKOHEYHO pa3pekeHHOI MaTepueil, rIaBHbIM 00pa3oM
COCTOSIIIIEH 13 BOAOPOIa, IMOO B CBOOOTHOM COCTOSTHUH, IMOO B BHIE KOC-
MUYECKOTO JibJia, KOTOPBIA HAapaBHE ¢ CUJIMKAaTaMU U HUKEJMCTBIM XeJIe30M
CIIYXKUT KOCMUYECKUM CTPOUTEIbHBIM MaTepruaaoM. DTH IIPeACTaBICHUS
IepbOurepa moaTBepKAAIOTCS JAHHBIMU COBPEMEHHOM HayKu. ...Iepourep 00-
pailiajl BHUMaHue Ha 60raTcTBo 3eMJIM BOJIOM, I/ie ee 00JIbIIIe, YeM Y OCTallb-
HBIX IUTAHET, M CTaBUJI 3TO B CBSI3b C ObLIBIM CYILIECTBOBAHUEM Y HEe JIEISIHBIX
cnyTHUKOB. ...Ilo [epburepy, yncio ymaBmmx Ha 3eMITIO OBIBIIMX JICASHBIX
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CITyTHUKOB OTBEYAJIO YMCY OCHOBHBIX T€OJIOTMUECKHUX 3P, T.€. TOMUMO CO-
BpPEeMEHHOU 4eTBepTUUHOM JIyHbI UMEIUCh TIepBUYHAsI, BTOPUYHAS U Tpe-
TUYHAasl TYHBI, YIIaBIIME B CBOE BpeMs Ha 3eMiio. BeencTere BHeceHUs Ha
MOBEPXHOCTh 3eMJIM OOJIBIIMX MACC JIbja, 00JIaJaBIIMX TEMIIEPaTypPOil MeX-
IUTAHETHOTO TIPOCTPAHCTBA, MaeHUe STUX JIYH TPUBOIMIO K CJIBHOMY OX-
JIAXXJIEHUIO U CMTOCOOCTBOBAJIO HACTYTJICHUIO JIGAHUKOBBIX TIEPUOI0B, BbI-
3bIBasT MACCOBYIO TOEJTb pAaCTeHUI M XXMBOTHBIX (B pe3yJIbTaTe 4ero oopa3o-
BaJIMCh 3a1eXKU He(TH, KAMEHHOTO U Oyporo yrieil) 1 BeBIMMpaHue 6osee
TETIOII00MBBIX XKUBOTHBIX. HanboJiblliee KOIMYeCTBO Jibla MpUHeca ¢ Co-
Ooii TpeTuHas JIyHa, Tak Kak 4yeM IpeBHee Obljia TyHa, TeM MEHBIIIEH Maccoi
oHa obJ1anana, 00 MajieHbKHE TJIaHETKU, TPUTSHYThIe OOJIBIIMMMU U CTaBILIKE
3aTeM UX JIyHaMU, paHbliie TpuTAruBaiuch ColHIEM U IO ITyTH Tonaaaiy B
chepy nputsikeHus 3emsin. Cam [epOurep He YTOUHSIT BpeMEHU MaieHUsI
TpetuuHoi JIyHsl. Kazanoch Obl, Hanbosiee peajbHO CBS3bIBAaTh 3TO MaJAcHUE
C BO3HMKHOBEHUEM OJIEICHEHUSI aHTPOTIOTeHa, T.€. YTO MaJeH1e MPOU30IILIO0
B Havasie ero. OqHako nocienoBaresnu [epourepa, OCHOBbIBasICh Ha pacueTax,
CBSI3aHHBIX ¢ TTpobJIeMoil KaneHaapst Ha «Bopotax ConHua» B xpame Kana-
cacaiig B Tuaryanako (bonuBus), IpuIuIM K 3aKJII0YECHUIO, YTO MTaAecHUE
MMEJIO MEeCTO 0KOJI0 22 ThIC. JIET Ha3aj, MocJjie Yero 0e3;J1yHHOe BpeMsl, O KO-
TOPOM TOBOPSIT MU(HI HEKOTOPBIX HAPOIOB, IMPOI0oKaIoch emie 10,5 ToIc.
JIeT, Korna sIKoObl MosiBUIach coBpeMeHHas JIyHa, ¢ yeM repourepuaHIiibl
CBSI3BIBAIOT TaK:Ke TMOeIb ATaHTUAbL. [1pu cBoeM mpuOIMKeHU HOBBII
CIIYTHUK SIKOOBI CTSIHYJI BOABI OT IMOTIOCOB K 3KBaTopy. O0e BOHBI, ceBepHast
U 10XKHasl, BCTPETUBIINCH, CO3[aJIU BOJISIHOM BaJl BLICOTOM B HECKOJIBKO COT
METpOB. MHOXECTBO CTpaH, IIPUMbIKABIIMX K OeperaM oKeaHoB, ObLIO 3a-
TorieHo. TakuM 00pa3oM MPOU3OIILIN OKPAaUHHBIE U CPeIU3eMHbIE MOPSI.
ITomuMoO TOTO, IPUOMDKEHNE CITyTHUKA BBI3BAJIO TTOABEM BYJIKAHUYECKOM
MarMbl U3 Hep 3eMJTd, TTIoUeMy €€ Tep3asiv 3eMJIETPSICEHUSI U ByJIKAHUUECKHe
u3BepxKeHus. Bce 9To B HanbobllIell Mepe MMeJIo MeCTO Ha ATJIaHTUAE, B
pe3yjabrare yero oHa noruoJa...».

KocBeHHBIM ITOATBEpKIEHNEM OTPOMHBIX IlyHaMH B IpeBHOCTH B KrTae
MOXKET SIBJSIThCS PYKOTBOpPHas 3aToIieHHas meiiepa Ha rope LusH
(puc. 2, 3).

HMHTepecHO, 4TO 00I1leCTBA CTOPOHHMKOB TMNoTe3nl IepOurepa B Hallle
Bpemsi cylecTBYoT B AHruu u CIIIA.

CnpaBoYHbIN maTepuan

OAHMM 13 NepBbIX POCCUICKUX UCCeaoBaTeNel, KOTopble CBA3bIBAAN
KaTacTpoduueckmne cobbiTva Ha 3eme ¢ ee rpaBUTALMOHHbBIM B3aMMO-
nenctemem c JlyHol, 6611 n3BecTHbI ydonor B.A. YepHobpos. MNpuseaem
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Mount Xigiao

>100m

Shiyan Cave

Puc. 2. BeicoTHbBIE OTMETKM 3aTOIJIEHHOM nemepbl Ha rope LusH

Puc. 3. Yuactok 3aToruieHHO# niemepsl Ha rope LnsH

HECKO/IbKO pparmeHTOB 13 ero cTaTtbi «prUUYMHbI BCEMUPHOrO NoTona:
CeMb MUNb Nog, Kunem»: «... OnncaHne BCeMMpHOro notona B bubaum,
cnyymslieroca 5 TbicAY neT Hasaf, ABNAETCA Aa/IeKO He eAMHCTBEHHbIM
ynomunHaHuem ob stom 6eactemn. bonee paHHMN accMpuncknin muo,
3aNMCaHHbIN Ha MMHAHbLIX TabanyKax B XXI BeKe [0 H.3., paccKasbiBaeT
o [Mnbramelue, cnaciemcs B KOBYEre C Pas3/IMyHbIMU XKMBOTHbLIMU U NPU-
CTaBLUEeM NOC/ie OKOHYaHMA 7-AHEeBHOro NoTona, CUIbHOrO BETPa U JINBHA
K rope Huump (BbicoToi 400 m) B MeconoTtamuu. ...ECTb 1 elle ogHa
obLan geTanb BO Bcex NOA06HbIX UCTOpUAX. JlereHabl yTBEPKAALOT, YTO
B CTapble fobpble BpemeHa Ha Hebe He bbin0... JlyHbl. nsuunx 8 gono-
TOMHblE BpeMeHa NOTOM TaK M Ha3blBa/M « 4ONYHHUKamM». HouHoe cBe-
TWUI0, NO MHEHWUIO HEKOTOPbIX HAPOA0B, BceBbIWHMI Nogapua NO4AM B
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KayecTBe KOMMEeHCcaLunmM 3a nepexunTyto Katactpody, To ecTb 3a NOTOM.
3aKOHYM/ICA NOTOM, PA30LWANCh A0XKAEBbIE Ty4M, U HEMHOTUE Cnaclumecs
yBuaenu Ha Hebe JlyHy. To ecTb, 8o atoro JlyHy inbo He Buaenu soobuue,
b0 oHa BbIrALENA NO-APYTOMY...

B3rnsiHUTE HOUbIO B OKHO, MOXKET HbITb, BUCALLMI B HEDE cepebpuctbiit
OVCK C M306parkeHMemM Ybero-To InMLa 1 ecTb Ta camas “MoHeTa”, ynna-
YeHHasA HaM 3a NMOHeCeHHble KOraa-To CTpagaHua? B Takom cnyyae ato
camas bonblan u TAXKeNaa moHeTa B mupe...Taxenas... He B atom n
TauTCA pa3rajka TaliHbl BCEMMPHOro notona? Haw egMHCTBEHHDIN ecTe-
CTBEHHbIN CNYTHUK B1arogaps CBoe 3HAYMTENbHOM Macce ABaXKAbl B
CYTKM ycTpaumBaeT Ha 3emne HebosbliMe HaBOAHEHUA-NPUAUBDI. JIyHa
CUIbHEee BCEero NPUTArMBAET Ty TOUYKY 3eMHOM NOBEPXHOCTU, KOTOPas Ha-
X04MTCA K Hell 6inxKe Bcero, B pesy/sibTaTe Yero B NoA/lyHHOM TOUKe Bbl-
pacTaeT HacToAwwmii ropb. MoyBa NpUNoAHMMAaETCA Ha NOIMETPA, YPOBEHb
OKeaHa Ha MeTp, a B HEKOTOPbIX MecTax — A0 18 m (3anus daHam B AT-
NaHTUKe). B Hanbonee yaaneHHom oT JIyHbl TOUKe 3eMM TaKoM e ropb
pacTeT y»Ke NOoTOMY, YTO 3TO MECTO MeHbLUe BCEro NPUTArMBAETCA K TA-
YKENOMY CMYTHUKY.

M xoTa ntoamn AaBHO NPUBbLIKAW K 3TOMY 0b6blAeHHOMY, Ka3anoch bbl,
ABNEHUIO, B Hawwel CONHEYHON cMCTeMe OHO YHUKAIbHO. ACTPOHOMbI
He 3HatoT 4PYroro Takoro NPUMepa CyLLeCTBOBAHMA Y CPAaBHUTENbLHO Ner-
KOM NniaHeTbl TUMNa Halel TaKoro TAXKenoro cnyTHUKa. MNpasuabHen,
CYMTAIOT yUYeHble, 6bls10 6bl Ha3BaTb 3emto U JIyHy He NAaHeToln 1 ee
CNYTHUKOM, @ ABOMHOW NAaHeTol. ...l BOT KpmuBas BbiBena A4PO rope-
nAaHeTbl IPAMEXOHbBKO K 3eme. Mo Bcem 3aKoHamM HebeCHOM MeXaHUKK
BbIXOAMWT, YTO NOCAE 3axBaTa rPaBMUTALMOHHbIM nosem 3emaun ntoboro
Tena byaeT NpomncxoguTb NocTeneHHoe TOPMOXKEeHMe NoceAHEero B pas-
peXKeHHOM, HO BCE *Ke He MYCTOM NPOCTPAHCTBE BOKPYT HaLLel NaaHeTbl.
...Ecnm xotnTe, To IYHA OBBUHAETCA B OPTAHM3ALMW [NTOBA/IBHONM
KATACTPO®bI».

[Tpu cOMxeHUU TpaBUTALIMOHHOE BO3CHCTBUE TOJIPKHO OKa3bIBATh BT -
siHUe Ha aBuXeHue Kak JIyHbl, Tak 1 3emuin. Y13 cxeMbl IBUXKEHUS TIAaHET U
ux cnyTHUKOB B CotHeuHo1 cucteMe (puc. 4) caenyeT, yTo mpearonaracMast
opbuTa JIyHbl Haxoausach Mexay 3emieid 1 Mapcom. [Tpu atom JlyHa nBu-
rajlach B TOM ke HarnpasjieHUuU BoKpyT CoJiHIIa, YTO U ApyTre iaHeTsl. [Tpu
conmmxkenuu ¢ 3emieit JIyHa nosmkHa Obliia MEHSITh CBOIO OPOUTY, KOTOpas C
TE€YeHHWEM BPEMEHM CTaHOBUJIACh Bce Omke K opouTte 3emiu. JIyHa B mpo-
11IJIOM MOTJIa UMETb COOCTBEHHbIE CTYTHUKU U METEOPHBbII U aCTEPOUTHBIN
nosic. C omnpeaesieHHOro Mepruoia BpeMeH! IpaBUTAllMOHHOE BO3JCHCTBHE
JIyHBI cTasio BBI3bIBATH HA 3eMJle 3eMJIETPSICEHUS U IlyHAMU, COMTPOBOXKIa-
IoIIMECS METEOPUTHOI OoMOapaupoBKoii. BeaeacTtBue comkeHus JIyHBI ¢
3emiieil 1 yKopoueHreM coOCTBEHHOM opOUTHI JIyHbBI epuoabl CONMKEHMS
TUTaHET (LIMKJIbI) JOJDKHBI ObUTM YKOPAuYUBaTHCS.
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R = 1433 M+ 1M

R =778 MnH kM

R =150 MnH kv

R =108 MAH kv
R =58 MrH KM

D, = 1350 i kv

D, = 820217 wrw

— D, = 750 mith kv
' =42 258 nm| E MO
1 i !

58 MNH KM 50 MNH kM 42 MIH KM 78 MNH KM 550 MK KM B50 MITH KM

Puc. 4. CoBmetieHHas cxeMa aBukeHUs miaHeT COJTHEYHOM CUCTEMBI, CITyTHUKOB
MJIAHET U BPAIICHHUs TUIAHET BOKPYT COOCTBEHHBIX OCEi

J1s1 TOATBEPKAEHUST BBILLIEU3IIOXKEHHOM TMITOTE3BI PACCMOTPHM JIPEBHUE
COOBITHSI Ha 3emJie, KOTOPhIE YCTAHOBIEHBI YYEHBIMU, apXEOJIOraMU U UCTO-
puxkamu. Bo-trepBbix, orMeTnM, uto nuanor [lnarona « TuMaii», BEIIEPKKI
13 KOTOPOTO MPUBEAEHbBI B HAaYaJIe CTaThH, MOATBEPXKIAET JaHHYIO TUITOTE3Y
C TOYKHM 3PEHNST HEOJHOKPATHOCTU U IMTEPUOINIHOCTA METEOPUTHBIX OOM-
0apAMpPOBOK U ITOTOIOB Ha 3eMJIe.
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CrenyonmM MOATBEPXKIACHUEM pacCMaTPUBAEMOI TUTTOTE3bI SBISIETCS
(akT ycTaHOBJIEHUSI aMePUKAHCKUMHU YYEHBIMU METEOPUTHOI GoMObapau-
poBKHU 3eMiiu Ipudan3uTenbHo 12,8 Teic. aeT Hazan. IlpaBaa, rpyrmna ame-
pukaHcKux ucciaenoaresein u3 Kanudopnuiickoro yHupepcutera (CILA)
Bo raBe ¢ Benau Bonbg0ax u [IxxeiiMmcom KeHHeToM ITpuaep:KuBaeTcs Bep-
CHUU O CTOJIKHOBEHUU 3eMJI C KOMETOM, HO 3TO HE UMEeT MPUHLMITHUATBLHO-
ro 3HaueHus. B 2015 roay yueHble 0OHapyKUJIU, YTO CJIOM IPYHTA BO3PACTOM
B 12,8 toic. et B Ipennanguu, CeBepHoit u FOxHoit AMepuke, u EBpomne
(puc. 5) coaepxat HaHOaIMa3bl (aJIMa3bl AMAMETPOM MEHbBIIIE MUKPOMETPA).
HaHoanMasbl o0pa3yloTcs U3 4acTull yrjepoaa Mpy BbICOKOM JAaBJICHUU U
temrnepatype Bbiiie 1800 °C, KoTopast focTUraeTcsi Wjiu mpu siAepHOM B3pbl-
BE, WJIU MPU CTOJKHOBEHUU 3eMJIM C aCTepOMIOM MU KoMeToit. [To3xe
(2018 ) aTOM1 TPYMIIOIi yYEHBIX OBLJIO YCTAHOBJIEHO, UTO 3€MJIS B TO XK€ caMoe
BpeMst (12,8 ThIC. 1eT Ha3am) Obljla MOKPHITa TOHKKUM CJI0EM IIJIaTMHO-UPHU-
NIMEBOM IMbLIU, KOTOPOH B APYTUX CJ0sIX HET. [Ipr 3TOM COOTHOIIIEHUE T1a-
TUHBI U UPUINS B ITBLTA TOTO TIEPHOIA pa3TndacTCs TSI pa3HbIX TOUEK 3eMITH.

Puc. 5. Cxema pacrnipenesieHus HaHOaJIMa30B B TPyHTe Bo3pacToM 12,8 ThIC. JieT

B npo6ax y1baa Toro xe Bo3pacta, B3SIThIX B AHTapKTuae, [peHnananm nu
Poccuu, Hanuim aHoMalIbHO BBICOKME KOHILIEHTPAll HUTPAaTOB, OKCAJIaTOB,
aleTaToB U COJIel MypaBbMHOM KHUCIOTBI. BCce OHM MOSBIISIOTCS IIPpU cropa-
HUM OromMacchl. PacueTsl mokasanu: 4ToObI JaTh TAKME KOHIIEHTPALNT, HaI0
OBLTO CXeUb Bee KMBOE Ha IuTornany B 10 MutH kM2, 1t 9 % Beeil CyXOITyTHOI
ouomaccel 3emiin. Bee BrilenepeyrciieHHOE yKa3bIBaeT Ha TO, UTO IIPOM30-
1LLJIO CTOJIKHOBeHME 3eMJIU ¢ KOMETOI, a He acTepounoM. KoMeTsl B oTinune
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OT aCTepOUJIOB, COCTOAT IVIABHBIM 00pa30M U3 CHETa U Jiblia, a TAKXKe HEKO-
TOPOro KOJMYECTBA KaMHel pa3zHoro nuaMmerpa. CoctaB X, B OTJUUUE OT
OIHOPOJHBIX ACTEPOUJIOB, BCETIa PA3HbIN V1Sl pa3HbIX TOUEK. [1e-To Oosibliie
OJIHOTO MeTaslia, Tae-To0 — Apyroro. CTojiKHOBeHUE (PParMeHTOB KOMEThI
(JTbma ¥ KaMHei) ¢ 3emJIeit TPOMCXOIUT Cpa3y BO MHOXKECTBE MECT, KaK, BITPO-
yeM, U pa3HOpPa3MepPHbIX METEOPUTOB BO3MOXKHOTO METEOPUTHOTO Mosica
JIyHBL.

CnpaBo4HbIA MmaTepuan

JlyHa morna nmeTb M cobCcTBEHHbIE CMYTHUKK, KOTOPblE OHA MOrNa
TEPATb NPM oUepeaHOM CONMKEHUM € 3emneit. TaKMMU CNYTHUKAMM MOT-
NN ABNATLCA acTepouabl, ynasLlme Ha 3emMto OKoo 34 MAH NleT Hasag,
(oanH actepoung ynan B CeBepHont AMepuKe, BTopoli — B Cnbupu), npu-
MepHO 65 MAH neT Hasaz (KOKaTaH, MeKcuKa) n npumepHo 250 maH net
Hasag (AHTapKTMAa). Actepouna, ynasLlmii Ha 3emM/to NPUMEpPHO 65 MH
NIeT Hasaz, CYMTaAEeTCs NPUUNHON TMbenn AMHO3aBpPOB. TaKKe MMetoTcs
CBeAEHMs, NOKA reo/IorMyeckn He NOATBEPKAEHHbIE, O NAAEHUW OTPOM-
HOro actepounga B panoHe PUAMMNNUHCKOrO MOpPA NPUMEpPHO 22 TbiC. 1eT
Ha3ag,.

O4YeBUIHO, YTO CJICAOB MEPUOANIYECKUX METCOPUTHBIX OOMOAPINPOBOK
Ha 3emiie (puc. 6) JOJKHO COXPAHUTBCS B JOCTATOUHO OOJIBIIIOM KOJTNYECTBE.
Ho ydeHble 3TUX clieg0OB MoKa He 3aMeyaloT. A HeoObIYaliHbIN MHTEpEC B
nuanorax [lnatoHa y ydeHbIX BBI3bIBAET JOCTATOUHO 3aypsiTHOE TOCYAapCTBO
ATJIAaHTHA, BOMHBI B KOTOPOM UMEJIM Ha BOOPYKEHUH KOIbS U JIYKU, a TaK-
Xe... 0oeBble KosecHUIbI. C 00JIbIION 10JIeil BEpOSITHOCTH, TOCYAapCTBO
ATITaHTUIa BOZHUKJIIO TTOCJIe TMOEIN IpEeBHEM BLICOKOPA3BUTOM LIMBUIU3ALIUN
npumepHo 12,8 Toic. et Hazaz. [To uccienoBaHUSIM aMEePUKAHCKUX YUEHBIX,
MMEHHO B 3TO BpeMsI ITPOM30IILIO KaTacTpo(PUIeCKOe CTOJTKHOBEHNE 3eMIIN
¢ KOMeTOM. ATJIaHTUIa, a TAKKe s APYTUX FrOCYIapCTB, BOSHUKILIKNX HA PY-
WHaX ApeBHEN IMBUIIN3ALUN, TIPOCYILIECTBOBAIN OTHOCUTEIBHO HEAOJTO U
OBLIM YHUUTOXEHBI 36 MJIETPSICEHUSIMU, LIyHAMU U METEOPUTHBIMU JOXISIMU
npuMepHo 11,5 TeIC. JIeT Ha3az Ipu 3axBate JIYHBI TPaBUTALIMOHHBIM MOJIEM
3emu u npeBpaiieHrueM JIYHbI BO BpeMEHHBIN CITyTHUK 3eMJIA. DTOT MHTE-
pecHeMumii u Tparuueckuii Borpoc OyaeT pacCMOTpeH B pasaelie 5.4 aToit
KHUTH. A TIOKa paCCMOTPUM CYILIECTBYIOIIME CAEAbl METEOPUTHBIX OOMOap-
JMPOBOK Ha 3eMJie B IPOILLIOM.

YnuBUTEIbHBIE IPUPOIHBIC 00PAa30BaHUS B BUIe KAMEHHbBIX BEPTHUKAJIb-
HBIX WJIM HAKJOHHBIX CTOJIOOB BCTpeUaloluecsi BO MHOTMX CTpaHax Mupa
(puc. 7—14), MOTYT SBISATHCS NMPSIMbIMU CBUAETEISIMU METEOPUTHBIX OOM-
OapaupoBoK Ha 3emuie B npoliioM. B Poccuu mpupoaHbie cTon0bl HAXOAsIT-
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cs1 Ha Mbice CTo10uaThiii Ha 3amagHOM Imobepexbe ocTpoBa KyHarmup
(puc. 7, 12), a takxe B KpacHosipckoM kpae (puc. 13—14). Ha KyHnaiupe
CTOJI0BI Oa3anbroBhie, B KpacHosspckoM Kpae — u3 cueHurta. OgHaKo K Ha-
CTOSIILIEMY BPEMEHU yUeHbIE BbIIBUHYJIN TOJIBKO MPEANON0XKEHNE, UTO MPU-
poIHbIE 00BEKTHI B BUIIE BEPTUKAILHBIX 023aJITOBBIX CTOJIOOB 00pa3yIOTCs
B pe3yJibTaTe BYJIKaHUUECKOM aesTeIbHOCTH. KamMeHHbIe Oa3abTOBbIE CTOJI-
OBI MOTYT UMETb OT TPEX 0 CeMU rpaHeit. Ha cerogHamrHmi IeHb OCHOBHOM
MPUYUHON 00pa3oBaHMs 6a3aIBTOBBIX CTOJIOOB, YACTO UMEIOLIMX MTPaBUJIb-
HYIO TEOMETPUUYECKYIO (DOPMY, CUUTAETCS YMEHbBIIIEHNE 00beMa pacIiaBIeH-
HOro 0a3ajibTa MpM ero ocThiBaHUM. Pa3Meprl rorepeyHoro ceyeHust oopa-
30BaBIIMXCS CTOJIO0B U3MEHSIIOTCSI OT HECKOJIbKMX CAHTUMETPOB 10 MeTpa U
6osiee. CToIOBI Yallle BCEro MMEIOT BEepTUKAIbHYIO HampaBjieHHOCTh. C 1mo-
MOIIIbIO BKCTIEpPMMEHTa yueHbIM JIuBepnyibckoro yHuBepcureta (rnpodec-
copa An JlaBayun u DHTOHU Jlamypa) yaanaoch, 110 MX MHEHUIO, CMOACIUPO-
BaTh Ipolecchl GOpMUPOBaHUS BYJKAHUUYECKHUX CTOJOOB MoOpsiaka
50—60 mutH stet Ha3an. McciaenoBanust mokasajiu, 4To paciijlaBjieHHas 0a-
3aJbTOBas MOpPOAA HAYMHAET PaCTPECKMUBAThCS, KOTAa ee TeMIlepaTypa cra-
HoBuTcs Ha 90—140° HMKe TemMIiepaTypbl KPUCTALIM3ALUM, KOTOpasi B cIyyae
6azasnbTa coctanisgeT 980 °C. To ecTb KaMeHHBIE CTOJIOBI U3 Oa3aibTa WU
cueHuTa oopasyrorcsa npu temieparype 840—890 °C.

Puc. 6. [1peanonaoxXuTeabHbIi BUI METEOPUTHBIX 0OMOapAMPOBOK Ha 3eMiie
B IPOIILJIOM
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Puc. 8. Bogonan Jlutnanecgocc cpenr KaMeHHBIX BEpTUKAJIbHBIX cTOJI00B. Ucnanaust Puc. 10. I'en la [lua. BeeTHAM
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Puc. 13. HantmonanwsHelii mapk «KpacHosipckue CToaob»
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Puc. 14. Ipuponnsrii mapk Epraku B KpacHosipckoM Kpae

Ho ecTb omHO MecTO Ha TJIaHEeTe, KOTOPOe MepedepKUBaeT TMIOTe3y JI1-
BEPIYJIbCKUX YUEHBIX O BOBMOXHOCTH 00pa30BaHMsI KAMEHHBIX CTOJIOOB 3a
CYET BYJTKAHUIECKOM NeSITeTbHOCTH, a TAKXKe TUTIOTe3Y aMepUKaHCKHX yde-
HBIX 00 00pa3oBaHNM 0a3aJIETOBBIX CTOJIOOB 3a CUET MOIbeMa pacIljiaBIeHHOM
MarMbl U3 MOPCKUX INIyOuH. Y BM0OaBOK MepeyepKuBaeT CYILIEeCTBYIOIIYIO
KJ1accuduKkalmio ApeBHERIIeH 3MT0XM Ha KAMEHHBbI, OPOH30BBIH 1 XKeJIe3HbIM
BeKa. Peub, KOHEUHO 3Xe, UaeT 0 3HaMeHHUTOM rope baitrynmans B Kurae,
Ha KOTOPOIi XOPOIIIO BUIHBI OCTATKU IPEBHETO TEXHUYECKOTO YCTPOICTBA,
«BMeYaTaHHOTO» B 6a3ajibToBbIe CTOIOBI (pUc. 15). Kak rojaraet aBrop, 3To
OCTaTKMU JIPEBHETO AUPHKAOIISI C IBOMHOI 000JJOUYKON U CUCTEMOM Ta30BbIX
6autoHoB. Bo3pacT nupukadiist He MoxkeT IpeBbIaTh 13—20 Thic. 1eT. Mare-
pua xe 6a3aJbTOBBIX CTOJIOOB UMEET BO3PACT AECSTKOB MU COTEH MUJUIMO-
HOB JIET Y, HUKAKOM UCKYCCTBEHHO CO3/IaHHbII 00bEKT HE MOT COXPAHUTHCS
3a 310 BpeMs. M B Bo3pacTe nuprkabJis, 1 B BO3pacTe MaTeprajia 0a3aJlbTOBbBIX
CTOJIOOB KaKuX-1100 cOMHeHU It HeT. Bo3HMKaeT napanokc Mex 1y BO3pacToM
IUprKa0JIsl M BO3pacTOM MaTepuaja 0a3aabTOBBIX CTOJ00B. M 00bsacHeHne
MOKET ObITh €IMHCTBEHHBIM — He ByJKaHWYECKU1 Oa3aibT, a camu 0a3asb-
TOBBIE CTOJIOBI MMEIOT TOT XK€ BO3PAcCT, UTO M TUPUKAOJIb, TO €CTh OKOJIO
13—20 ThIC. JIeT. B 0KpecTHOCTSIX TOpbl HET OCTATKOB KAKOTO-TM00 IPEBHETO
ByJikaHa. M peanbHast mpuurHa ruiaBjieHus 6a3aisTa ¢ 00pa3oBaHEM CTOJIO0B
U «BreYyaTbIBAaHUEM» TUPUKAOJISI B TOPY — 3TO UHTEHCHUBHAsI METEOPUTHAS
OoMOaparpoBKa BO BpeMsl ouepeaHoro commkenus JIyHol ¢ 3emieil. OueHb
XO4YeTCsI HaIesIThCSI, YTO BO BpeMsI METCOPUTHOM O0OMOApAUPOBKU TN PIKAOIb
HaxXOAWJICS B Ielllepe cKajbl (B 3alIMILIEHHOM aHTrape) 0e3 aKuIaxa.
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Puc. 15. Ocratku TeXHU4YECKOTO ycTpolicTBa Ha rope baliryHimans. Kurait

Ho cinegamu MeTeopuTHBIX 00MOAapAMPOBOK Ha 3eMJIe MOTYT SIBJISITHCSI HE
TOJIbKO 0a3aJIbTOBbIE UJIM CUEHUTOBbBIE CTOJIObI, HO M U3BECTHSIKOBbBIE CKaJIbl
1 IPaHUTHBIE TOPbI CO ClieaMu IlaBieHus rpaHuTa. Ha puc. 16 mokasan
3HAMEHUTHIA N3BECTHIKOBBIN «KaMeHHbIN Jiec» [lnnnus B Kutae. Ipu-
MEPHO TaK e BBIMISIIAT U3BECTHSIKOBbIE CTOJIObI HA peke JIeHe B AKyTuu.
VYyeHble CYUTAIOT 3TU U3BECTHIKOBbIE 00pa30BaHUS Pe3yIbTaTOM 3PO3UU U
BboIBeTpUBaHUS. OHaKO (hopMa U3BECTHIKOBBIX TMKOB 00JIbIIIE HATTOMUHA-
€T Pe3yJIbTaT IUIaBJIE€HUS U3BECTHIKOBOU rOpbl IPU €€ METEOPUTHOU OOM-
OapaupoBKe.

Puc. 16. «Kamennbpiii nec» nnmuae. Kutait
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M3BecTHO, 4TO TemIepaTypa IJIaBIeHUS U3BECTHSIKA COCTaBIIsSIET OKOJIO
2600 °C, Temniepartypa XKeJIe3HbIX METEOPUTOB ITPU MaJeHUU MOXKET TOCTUTATh
3000 °C, yTo BIIOJIHE JOCTATOYHO 151 BLIOOPOYHOTO (HE CIUIOIIHOTO) TIJIaB-
JICHUST U3BECTHSIKA. [paHUT MMeeT TeMIiepaTypy IiaBieHust okojao 1215—
1260 °C u nipu riaBaeHn He 00pa3yeT cToa00B (puc. 17).

Puc. 17. IpanutHas ropa Xang Joym. CIIA

Ene oqHuM 1oKa3aTebcTBOM 00pa3oBaHusl 6a3aIbTOBBIX CTOJIOOB B pe-
3yJIBTaTe METEOPUTHBIX OOMOAPIMPOBOK 0a3aIbTOBBIX CKaJl SIBJISIETCS TIOJTY-
nyctbiHs [o6u B Mourommu. B 1946—1949 rogax TaMm paGoTain TpU KOM-
IUIEKCHBIE UCCIIeA0BATEIbCKIE SKCIIEAUIINY ITOJ PYKOBOJICTBOM M3BECTHOTO
yuyeHoro-najieoHTosora M.A. Edppemona. B knure «/lopora BeTpoB. [o0uii-
CKMe 3aMeTKU» [4] OH 04eHb TOAPOOHO OIUCAI Te0JI0TMYeCKIEe 0COOEHHOCTH
pa3HbIX yacTeil [oOu, yacTo oTMevast Haimyre 0a3ajabToOBbIX cKail (puc. 18).
BbonbimHcerBo ckan M.A. EppemMoB olieHMBaJT KaK JOCTATOUHO MOJIOJIbIE MO -
HSITUSI, B TOM YKCJIE Y BYJIKAHUYECKOTO MPOUCXOXKACHMSI, TTPOU3OLIEAIINE
HECKOJIbKO JIECSITKOB WJIM COTEH ThICSY JieT Hazal. M B KHUTe ecTh JIUIb OTHO
YIIOMUHAaHKWE 00 YBUACHHBIX CTOJIOUATHIX 00pa3oBaHUsIX 0a3ajibra [TaMm Xe,
c. 226]. A 3TO 3HAYUT, YTO OA3aJILTOBBIE CTOJIOBI HE 0OPa3yIOTCs MPU U3BEP-
JKeHUU ByJIKaHOB. 1 6a3aibroBhie cKaibl B [00M KpaiiHe peaKo IToABeprajiiuch
METEOPUTHBIM OOMOAPAUPOBKAM Ha MPOTSKEHUN YKA3aHHOTO BhILIE MepH-
ona BpeMeHU. Ho 1 B 04eHb JajieKOM MPOIILIOM METEOPUTHBIE GoMbapau-
poBku B [oOu npoucxoauiau KpaiiHe penko. B MHTepHeTe yaaloch HAUTU
TOJILKO OIHY (poTorpaduio 3apyoexkHbIX ucciaenonaresieit B [oo0u, Ha KOTopoit



MOKa3aHbl CKaJIbl ¢ 0YeHb pa3pylIeHHBIMY TEMIIEPaTypOil M BETPOM Oa3ajib-
TOBBIMU cTOJI0aMu (puc. 19). BeposiTHO, Bo3pacT TaKMX cKaJl OLIEHUBAeTCs
MuuImoHaMmu JieT. [TomoGHbBIe XXe clieabl pa3pylIeHU OT CUJIBHOTO BeTpa
umeroTcst B BepxHeit yactu bamnu JIbsiona B CLA (puc. 20). OueBumHo,
YTO XOPOIIIO COXpaHUBIINMECs 0a3aJbTOBbIE CTOIOBI Ha puc. 7—12 ciaexyet
CYUTATh OTHOCUTEIBHO MOJIOABIMU, BOZHUKIIIUMU ITPU METEOPUTHBIX OOM-
OGapaMpoBKax AECATKHU WJIM COTHM THICSIY JIET Ha3ad. DTO XKe CIpaBeIIUBO U
JUTs1 6a3a1bTOBBIX CTOJI00B Ha pUC. 15, YTO MOATBEpKAaeT OTHOCUTEIBHO MO-
JIOAOW BO3PACT OCTATKOB AMPUXKA0J1st Ha rope baiiryHians B Kutae.

£4

Puc. 19. bazansToBbie ckanel [061, moABEpPriMecss METEOPUTHBIM
OoMOapaMpoBKaM MUJUIMOHBI JIET Ha3al

24

4

Puc. 20. bamrsag IssiBona. CLLA

K pazneny MmeTeopuTHBIX 00MOapAMPOBOK B IIPOIILIOM CJIEIYET, BEPOSITHO,
OTHECTU U 3arajJiouyHble arpecCMBHbIE IpeBHErpeueckue Ha3BaHus TJIaHeThl
Mapc (6or BoiiHBI) U eT0 cIyTHUKOB — PDoboc (cTpax) u HeitmMoc (yxac).
3n0Bele KpacHoBaThlii Mapc (puc. 21) Mor ObITh XOPOIIIO BUIEH Ha HebOe
TIPU BETMKUX MIPOTUBOCTOSTHUSIX B TIEPUOJ, KOTOPHBIi TTPEIIeCTBOBAT METe-
OPUTHBIM OOMOapAMpOBKaM Ha 3emMJjie, YHUUTOXKABIIUM Y JIofell Bce — U
CeJIbCKOXO03CTBEHHbIE MTOCEBBI, U CKOT. JIyHa B 3TOT MepuoJl HaX0AuIach
Jajgeko oT 3eMJu U BU3yaJbHO cJ1abo IpocMaTprBaiack. MeTeopHbIe To-
TOKH, TI0 BCe BUAMMOCTH, IBUTAIUCH TT0 opouTte BoKpyr CoJiHLIa Briepeaun
¥ nmo3aau JIyHsl. I1pu 3ToM MeTeoOpuTHBIE 0OMOAPAMPOBKY BbI3bIBAIM Ha
3emiie «cyMepKM» — 3abIMJIEHUS OT JIECHBIX MoxapoB. [1pu conxeHun
JlyHsl ¢ 3emiieli aKTUBU3MPOBAIach ByJIKAHMYECKasl AeSTEIbHOCTD, YTO A0-
MOJIHUTEIBHO 3abIMJISITIO U 3aMbLIsLI0 aTMocdepy 3emin. IIuTeIbHOCTh
«CyMEpeK» 10 MHAYMCTCKOM XPOHOJIOTMU cocTaBsiia okoo 20 % ot mjiu-
TEJIbHOCTU 9p — MEePUOI0B Mexkay cOmmxkeHusiMu JIyHsl ¢ 3emueit (pazaen
2.1.5 mannoii kuurn). Yactb «cymepek» Oblla 04eHb TEMHAas 0€3 BUIMMOTO
CosHiia, a yactb — 0oJiee cBetIas U co cado BunuMbiM ConHueM. B xpo-
HOJIOTMH Malisl OTpaXkeHa TOJbKO YacTh JVIUTEJIbHOCTHU «CyMEPEK» 0e3 BUIM -
moro CosiHa. DTa JVIMTEIbHOCTD IMOYTH B 2 pa3a Kopoye o0l JTUTeNb-
HOCTH «CyMepeK» M0 UHAYHUCTCKOM XPOHOJOTMU, KOTAa Mepe/l U Mocje TeM-
HBIX «cyMepeK» CoJIHIIe OYeHb ¢J1abo MPOCMaTPUBAIOCh Ha HEOOCKIIOHE.
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Puc. 21. fApkocth Mapca npu BeTUKOM ITPOTUBOCTOSTHUHU € 3eMIIeii

JlerennapHble IIUT U KOIIbe, cCuuTaBIIMecs B JIpeBHeli [petiryu cuMBoI0M
Mapca, pumckoro napsi Hymel I[Tomnunusi, BeposiTHO, ObUIM U3TOTOBJIEHBI
C IpUMEHEHNEM METEOPUTHOTO XeJle3a U3 YIaBIINX METCOPUTOB.

1.2. O6pasoBaHue yrns, HedpTH U rasa — [0Ka3aTeNbCTBO
MeTeOopUTHbIX 60MbapAUPOBOK U LLYyHaMK Ha 3em/ie B NPOLL/IOM

B HemmpocToM Tiporiecce o6pa3oBaHUs YIIIEBOIOPOIOB Ha 3eMIIe TIepBO-
HayvaJbHO JOJKeH ObLT 00pa3oBaThesl yrojib. OOLIEenpUHSTasl B HACTOSIIIIEE
BpeMsI Bepcust 00pa3oBaHUs YIJIS MPEIIoiaracT IBe OCHOBHBIC CTaINN —
TopoobpazoBaHue U yriedukaluio. B reosornyeckoM npoiiom 3emiu cy-
11IECTBOBAJIM MHOTOUYMC/IEHHbIE PACTEHHS, KOTOpPbIe MOC/e r'mben nocre-
MEHHO HaKaIUIMBAJIMCh B HU3MHAX, BbI3bIBask ToppoodpazoBaHue (puc. 22).
Ha sTom 3Tamne 6uomacca pasaraeTcsi B 60J0Tax ¢ OrpaHU4eHHBIM TOCTYITOM
kucaopoaa. ITocreneHHO TopdsiHbBIE T1ACThI OITycKaloTCs BHU3. boiioTta me-
pechIXaloT, 3aTarrMBaloTcsa MopeM. Ha TopdsHBIX closIX HaKarJuBarTCs
ocamouHblie Toponbl. [lon Bo3aelicTBMEM TeMIlepaTyphl U JaBIeHUS TOPdh
npeBpalaeTcs B Oypblil yroyb, TO €CTh HAUMHAETCS Mpollece yriaedukaimu.
[1pu nanpHEIIIEM OITyCKaHUM BIITYOb 3eMJIH, TTOM ACHCTBUEM PACTYIITNX TEM-
nepatypbl U JaBjeHusl, Oypbie YIJIU MpeBpallaloTcsl B KAMEHHbIE, a 3aTeM B
aHTpaluT u Aaxe rpacdut. [Ipoiecc TopdoodpaszoBaHus 1 yriiepukauuu
JUTUTCH MUJUTMOHBI JIET.

Puc. 22. Tak, Ha B3IJIsi1 XyJOXXHMKA, MOTJIM BBITJISIAETD IpEBHUE Jieca

N3 cpaBHEHUsI pacIiooXeHUs Ha IJ1aHeTe TOP(SIHUKOB (puc. 23), yriei
(puc. 24), mectopoxaennii HedTH (puc. 25) u raza (puc. 26) MOXHO CAeIaTh
BBIBOJI, YTO 0Opa3oBaHue yrieil, HepTu 1 raza ofHO3HAYHO CBSI3aHO C Ha-
KOIUJICHEM OpPTaHMYECKUX BEIeCTB B JajieKoM mponrioM. Ho crour 6omee
MOAPOOHO OCTAHOBUTHCS Ha TpeX (haKTopax IMpu 00pa3oBaHUU yIJiel U3 TOp-
(a: TemriepaType, TaBICHUN U BPEMEHU.

HccnenoBaHus mokasbIBaloT, YTO BHICOKAsI TEMITEpaTypa — 3TO OCHOBHOM
(haxTop mpeBpaiieHus Topda B yroib. MI3BeCTHO, UTO TeMIiepaTypa 3eMJIN
MOBBIIIAETCS 110 Mepe yr1ydsieHust — Ha Kaxibie 100 M r1yOrHbI OBBILIEHKE
TeMIepaTyphl cOCTaBJsieT MpubausuTesbHo 3 °C, HO, B 3aBUCUMOCTH OT CO-
cTaBa IT'pYHTOB, MOXeT KoJiebatbcest oT 0,5 no 15 °C. HauboJibliiee moBbIIIEHUE
teMmnepaTyphbl, paBHoe 150 °C Ha 1 kM, 3apeructprupoBaHo B mtate OperoH
(CIHA); nanmenbinee — B FOAP (6 °C na 1 km). Biusinue temriepaTypsl Ha
npoliecc yriaedukanuu ObLI0 10Ka3aHO B OKCIIEPUMEHTE — MPU HATpeBaHUU
0e3 mocTyna Kuciaopoaa Topd mpeBpaliaeTcs B CyOCTaHIINIO, TTOXOXYIO Ha
aAHTpalUT.

Hns nepexona Topda B Oypblil yrojib Hy>kKHa TeMnepartypa Boiiie 35 °C,
KOTOpasi JOCTUTAeTCsl Ha IIyOMHE B COTHU METPOB OT MOBEPXHOCTHU 3€MJIHU.
st mpeBpaiiieHusi cyoCTaHLIMK B aHTPALUT HY>XKHO HarpeBaHue 10 250—
300 °C, 4TO COOTBETCTBYET INIyOMHE B HECKOJIbKO KMJIOMETpOB. I1pu Temiie-
patype 390—400 °C yrons nipeBpaiaercst B rpadut. ToJIbKO BIMSTHUEM TEM-
repaTypbl MOXKHO OOBSICHUTD, TTOUYEMY B APEBHUX 3aJIeXKaX MHOTIA BBISIBIISTIOT
Oypblii yTOJib, a B 00J1e€ MOJOABIX — aHTPALIUT.
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Puc. 23. Cxema pacrnosoxeHus: TOpOSIHUKOB Ha IJaHeTe
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Puc. 24. Cxema MecTOpOXIeHUI OYpbIX U KAMEHHBIX YIJIel Ha TJIaHeTe
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Puc. 25. Cxema mecTtopoxxneHuit HedTH Ha TUTAHETe

Puc. 26. Cxema MeCTOpOXKIECHMIA Ta3a Ha MJIaHETe

Yro KacaeTcs NaBAeHUS, TO €ro PoJib B 00pa3oBaHUM YIJIsl 10 KOHILIA TOKa
He yCTaHOBJIeHAa. B Xo/ie 9KCIepuMEHTOB He yIaJloCh TOOUTHCS yrieduka-
1KY Topda UCKITIOYUTETBHO MO BAUSIHUEM AaBieHus. KoHeuHo, mofa Bo3-
NecTBUEM JIaBieHUs TOPd YIJIOTHSIETCS, YMEHBIIAIOTCS €ro MOPUCTOCTD 1
BJIaXKHOCTh. B TO e BpeMs BBICOKOE 1aBJIeHUE MPETSITCTBYET BHIXOAY Ta30B.
B 3anexax yris moja MOUIHBIMU IJIaCTaMU TTOPOJ HAKaruBaeTcsi MeTaH.
W unHTEpecHo TO, UTO MO TAKMMU 3aJIeXKaMu MOPOJT YTOJIb YaCTO HAXOAUTCS
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Ha paHHUX cTagusx yriaedukanuu. Mcue3HoBeHUE CIIOMCTOCTH YTJISI MOXKET
MPOUCXOIUTD KaK MOJ BIUSHUEM JABJICHUS, TaK U MO BIUSIHUEM TeMIIie-
paTyphl.

PaccmarpuBas hakTop BpeMeHU, clieyeT OTMETUTD, UTO €ro BIUSHUE Ha
npoliiecc yriedukauuu TpedyeT JajibHENIIEero U3y4yeHusl. boJIbIIMHCTBO yue-
HBIX CUUTAIOT, UTO ceifyac OHO He urpaet posin. Kitmmart usMeHusICs U Aaxe
yepe3 MUJIJIMOHBI JIET BPSI JIM CYIIECTBYIOIIN TOpd, TPU COBPEMEHHBIX
YCJIOBUSIX, TTPEBPATUTHCS B YroJib. [ToaToMy BpeMsi uMeeT 3HaueHUe TOJbKO
NP HATMYIUU APYTUX (PaKTOPOB yriaeduKalnu 1, B IEPBYIO OYepeb, TEM-
neparyphbl.

B cBs13U ¢ BBIIIEU3IOKEHHBIM, K OOILIEIIPUHSTON BEpCUU 00pa30BaHUSI
YIJISI UMEETCSI LieJIbIi PsiJl BOITPOCOB, Ha KOTOPbIE HET YIOBJIETBOPUTEIbHbIX
OTBETOB.

Bo-niepBbix, cJior MOpo MeXTY YTOJIbHBIMU TIJIACTAMU UMEIOT TTPEMY-
IIECTBEHHO MOPCKOE MPOUCXOXKIeHUE, a He o3epHoe. KoanuecTBo cioeB
YIJIs B MECTOPOXKICHUSIX U3MepsieTcs AecsiTkaMu. Ml 3HauuT Mope U cyllia Ha
3TUX YYACTKaX, PACIIOJOXEHHBIX B HACTOSIIEE BPeMsl 32 COTHU KUJIOMETPOB
OT MOpSI, MEHSIJTUCh MECTaMU TOXe JecaTKu pa3. [Touemy?

Bo-BTOpBIX, comepKaHue Cepbl B YIJISIX MOXKET AOCTUTaTh 6 %, a MHOIIA
u 6osee. Bo3HUKaeT Bonpoc: OTKyJa B KAMEHHOM YIJIe MOsIBUJIACh cepa B
TakKoOM 0OJIbIIIOM KoJindyecTBe? B npeBecuHe U B Apyroil paCTUTEbHOCTH,
KOTOpasl sIBJIsieTcsl OCHOBOM Topda, cepa oTcyTcTBYeT. B Topde conepkaHue
cepsl (S) HeBenuKo (Tad:.). B To xke BpeMsl B YIJISIX HEKOTOPBIX MECTOPOK-
neHuii UpkyTckoro 6acceitHa comepxkaHue cephbl rpesbiinaet 10 %, uro ae-
JIaeT YIJIM MaJIOTIPUTOAHBIMU JIS1 UCTTOIb30BAaHMS B TETNIOOHEPTeTUKE.

Tabauya
ConepkaHne OCHOBHBIX 3JIEMEHTOB B Pa3/IMYHBIX BHIAX TOILUIMBA

CocTaB OpraHn4ecKoit Beicrras
Conepxanue, %
yacTt, % TeIioTa
TornuBo
CropaHus,

C H | N+O S W A Jleryuue KDk /KT
JlpeBecuHa 50 6 44 — 30—40 0,4 o 70 19 000
Topd 59 6 35 0,4 25 4,5 o 70 24 000
Bypslii yroib 75 5 25 2-3 | 1o 50 4,0 45-55 26 000
Kamenmpiid 82 | s 13 2-6 | 3-5 6,0 850 | 34000

yTroJib

AHTpanur 95 2 3 1-2 | 1-1,5 6,0 o 8 34 000
Hedrs 87 13 0,3 0,1-5 — 0,1-0,5 — 40 000
IMpuponnsiii raz | 75 25 — — — — — 40 000
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B-TpeTbux, B mepMCcKIit KAMEHHOYTOJbHBIH MEPUOJ B YTOIBHBIX PETUOHAX
3apOJIMJIMCH 3aJIeXK1 KAMEHHBIX U KaJTUHBIX cojieii. TaM, rae MHOTO CoJiu, B
CoJIOHYaKax, TOUTH HUYETo He pacTeT. [1oaToMy coJTb OIKHA MPETSITCTBO-
BaTbh 00pa30BaHUIO YIJisl. OqHAKO MHOTUE KPYITHBIE YTOJIbHBIE MECTOPOXIE-
HUS B MUPE COCEICTBYIOT C MECTOPOXKICHUSIMU coseit. OTKyma Xe B3stach
00uMIbHAs PaCTUTEIBHOCTD 1JIsl 00pa3oBaHMs Topda 1 BIMOCAEACTBUU YIJIs
BOJIM3U OT MECTOPOKACHUMN comn?

B-ueTBepThIX, MOUEMY aHTpaLUT AOObIBaeTCs Ha Kapbepax Cubupu ot-
KPBITBIM CITOCOOOM Ha HeboJblluX ryouHax? Hanpumep, Ha [opiaoBckom
yroJibHOM pa3pe3e B HoBocubupckoit 061acTu yriaeHoCcHas ToJIa MOIIHO-
cThI0 640—940 M comepzKUT 10 55 MIacTOB aHTpaLIUTA (MOILIHOCTh OTAEIBHBIX
mractoB oT 10—14 1o 26—41 M), BBEITSHYTA [TOJIOCOI B CEBEPO-BOCTOYHOM
HamnpasiaeHuu Ha 120 kM npu cpeaHeit mmpure 1,5—7,5 km. Benb aj1s1 00-
pa3oBaHUs aHTpalMTa TPeOYeTCsT BEICOKasI TeMIlepaTypa, KoTopasi, IIpero-
JIOKUTEJIBHO, MOXKET BO3HMKATh B TOpde TOJILKO Ha TiryonHe 6osee 10 kM.
Ecm B Tpo11110M MpOrCXOAMII TTOIBEM CJIOEB TPYHTA, TO Ky/Ia ASJIUCh OTPOM-
HbI€ TIJIOIIAAY BEPXHUX MHOTOKMJIOMETPOBBIX TOJII TPYHTA HAJl CJIOSIMU aH-
Tpamura?

B-nsaThix, Bce ydeHbIe COTJIACHbBI C TEM, YTO B HACTOSIIIIEE BPEMSI ITPOLIECC
yriieo0pa3oBaHus U3 Topda HeBO3MOXeH. [leckaTh, 3eMJIs yKe He Ta 1 OHa
OCTbhLJIa. A CYIIECTBYIOT JIU 10Ka3aTeJbCTBa TOTO, UYTO paHblle 3eMJis Oblia
ropsiuee? Het, KoHeuHoO.

BbIBO/I: H1 Ha oguH 13 MepeuyrCIeHHBIX BOIIPOCOB MMPUHSTAsI B HACTO-
siiee BpeMsl BepCcrsl MPOUCXOXAEHUS YIisl Ha 3eMJie apryMeHTUPOBAHHO
OTBETUTH He MOXKeT. OTBETHI HOCSIT TOJIBKO MPEATONOKUTEIbHBIN XapakTep,
YTO FOBOPUT O HEIOCTOBEPHOCTHU JaHHOU Bepcuu. Ho oHa B KauecTBe uc-
TUHBI BOMBAETCS JIOASM B TOJIOBHI €111e CO IITKOJIbHOM CKaMbH!

«CJ10eHBbIii MUPOT» U3 YePEIYIOIIUXCS CJI0EB YIJISI M TTPOCI0EB Ha YTOIbHBIX
paspesax (puc. 27) mpsiMo CBUAETEIbCTBYET O IMKJINYHOCTHU B IIpoLecce 00-
pa3oBaHUs YIJIsl, MPUYMHY KOTOPOM OCTAeTCS TOIbKO BBISICHUTh. YCTaHOB-
JieHO, 4To y JIYHBI 0OUeHb MaJIeHbKOE KeJIe3HO-HUKEeJIeBOe SIpPO — OHO CO-
cTaBisieT Bcero 2—3 % ot o011eli Macchl CIyTHUKA. B TO Xe BpeMst MeTaliu-
yeckoe sapo 3eMin cocTtasisgeT okono 30 % maccel miaaHeThl. Tak Kak
¢dopMUpoBaHueE IJIAHET LIJIO U3 OJIM3KHMX MO COCTaBY ra30-TIbLJIEBbIX 00JIAKOB,
TO OCTaBLIYIOCS XeJle3HO-HUKeNeBYlo yacTh JIyHa Morjila UMeTh B COCTaBe
CITyTHUKOB M TT0sICa U3 XeJIe3HO-HUKeeBbIX MeTeopoB (27—28 % oT macchl
JIynsr). Bepcus o JIyHe Kak o ruiaHeTe B MpolioM, opouTa kotopoii B CoJi-
HEYHOI cucTeMme Jiexalia Mexay 3emiieil 1 MapcoMm, 1 KoTtopasi, IIepuoan-
yecKku conmxkasich ¢ 3emieii, 6oMOapaupoBaa ee XeJle3HO-HUKEeJeBbIMU
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METEOPUTAMM M3 CBOETO METEOPHOTO MOTOKA, a TAKXKE BhI3bIBAJIa TUTAHTCKIE
LIyHaMMU, JaeT BIOJIHE YIOBJIETBOPUTEIbHbBIE OTBEThI HA ITOCTABJIEHHBIE BBIILIE
Borpochkl. M nmanenue B 1908 romy TyHrycckoro meteopurta B paitoHe o01Inp-
Horo TyHrycckoro yrojbHoro 6acceiiHa (puc. 28) He siBJsieTCsl CayyaiiHO-
CTBIO — 2TO MaIeHNE OHOTO M3 OCTABIITMXCS KPYITHBIX METEOPOB B METEOP-
HOM TIOTOKe opOuThI JIyHBI, KOraa oHa ellle He Oblja CITyTHUKOM 3eMJIN.
K aTomy ciemyet no6aBuTh, yTo 13 10 KpymHENIIMX METEOPUTOB, YIABIINX
B IMPOIILIOM Ha 3eMJTIO M 00pa30BaBLIMX BOPOHKU JUAMETPOM OT HECKOIbKUX
TECSITKOB IO HECKOJIBKUX COT KMJIOMETPOB, 8 MeTeopuToB (80 %) yranu B
paiioHax KpyHmHENIINX YTOJAbHBIX MECTOPOXKIECHUI Ha IU1aHeTe — 6 MeTeo-
putoB ynanu B Kanane, CILIA 1 Mekcuke, mo omHOMY MeTeopuTy B [aHe 1
Cubupu. DTa cTaTUCTUKA TTOATBEPKIACTCS U HAOIIOACHUSIMU 3a MagcHUEM
He CTOJIb KPYTTHbBIX MeTeopuTOB. M3 1087 3ahuKcUpOBaHHBIX K HACTOSILLIEMY
BpEeMEHHU TaneHnit MeTeopuTOB ((PUKCUPOBATUCH CO BTOPOI TTOJOBUHBI
XVII Beka) 6oee 80 % mageHWit TPUXOIUTCS HA TEPPUTOPUM C KPYITHBIMK
mecropoxaeHussmu yrist B CLIA, Espornie u Poccun. Menee 20 % maneHnii
METeOpUTOB 3auKcUpoBaHo B Adppuke, MHauu u Kutae, Koropbie He MMe-
0T KPYITHBIX YTOJTBHBIX MECTOPOKICHUI TIPY HATMYNH 3HAYUTETbHBIX TI0-
maaeii TopstHUKOB (puc. 22). B ABCTpanuu mioiiaan yroJabHbIX MeCTOPOX-
NIEHWI OTHOCUTETHLHO HEOOIBIIIHE.

Puc. 27. BoponuHckuit yroabHBIM pa3pe3 B KpacHosipckoM Kpae.
HukinyHoCcTh 00pa30BaHUs YIJid U aJI€BPOJIUTOBBIX TPOCIOEB

CocraB cj10eB MeXIy IIacTaMu yriist (puc. 27) B OOJBIIMHCTBE CIy4aeB
MpeACTaBJeH TJIMHUCTBIMU WJIN MEIKO-aJeBPOJUTOBBIMU OTIOXEHUSIMU.
ITpu 1yHamuy MesibyaiiiiiMe YacTUIlbl TJIMHBI, B OCHOBHOM pa3MepOM MeHee
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0,001 MM, mpu nepeMeIMBaHUM IMOYBbI BCILIBIBAIOT HA TIOBEPXHOCTb BOJbI
U TIEPEHOCSITCS Ha OY€Hb OOJIbIINE PACCTOSIHUS, (OPMUPYS ¢ 0oJiee KpyIl-
HBIMM YAaCTULIAMU MECTHBIX TPYHTOB JIECCOBBIE, CYTJIMHUCTHBIE M TTIMHUCTHIC
OTJIOXeHUs. Hanuuue Takux OTJI0XKEHU SIBISIETCSI KOCBEHHBIM MTOATBEPXK-
JE€HUEeM BO3HMKHOBEHMS TUTAHTCKUX IlyHaMH Ha 3eMJie B IIPOIIJIOM, YTO, B
CBOIO OUYepe/ib, MOATBEPXKAAET MPUUMHY BOSHUKHOBEHUS IIyHaMU — I'PaBU-
TallMOHHOE Bo3aeicTBUe JIyHBI. AJIEBPOJIUT NPEeACTaBsIeT COO0Il TOHKO-
00JJOMOYHYIO 0CalOYHYI0 TOPHYIO TTopoay ¢ pazmepamu yactul 0,05—
0,001 mm. B ero coctaBe nmpeo6anaioT KBapll, XaaleaoH, MyCKOBUT U TJIU-
HUCTbIe 00pa3oBaHus. YacTUIlbl aJIeBpOIMTa OOJiee TSKeble 0 CPAaBHEHUIO
C YaCTULAMU IJIMHBI U MTEPEHOCITCS LIyHaMU HAa MEHbIIIME PACCTOSIHUS 11O
CpPaBHEHUIO C YaCTULIAMU TJIMHBI.

Puc. 28. Mecto mageHust MmeteopuTta B paitoHe peku [TonkameHnHast TyHTycka

M3 ogHoro meTpa Topda nosyyaercs npumepHo 10 cMm yrisi. KoHueHTpa-
1Usl cepbl B TOp(e yBETNINBAETCS U CYMMUPYETCSI C CEPOI B JKEJIE3HBIX Me-
teoputax. ConepxxaHue yrjaepoa B yrie (Oypblii, KAaMEHHBII YTOJb WU aH-
TpalUT) OMpeaesieTcsl, IIaBHbIM 00pa3oM, TeMIlepaTypoii Mpu MUpoan3e
Topa ¢ OrpaHMYEHHBIM TOCTYTIOM KMCI0PO/Ia, 3aBUCSIIEN OT UHTEHCUB-
HOCTH METEOPUTHOI 60MOapaANPOBKY 1 He 3aBUCAIIEH OT JaBJICHUS CI0EB
mopon Han TopdstauKoM. [1pr HarpeBaHNM ra3000pa3HOTO KMCIOPOIa IIPOo-
HWCXOINT ero obpaTuMas TUCCOLMAIIN Ha aTOMBI. KoHIIEHTpaIus T1UCcCco-
IIMMPOBAHHBIX AaTOMOB KHCJIOPOZIa B CMECH TIPH TeMIlepaType METCOPUTOB
nopstaka 3000 °C cocraBnsieT 30—40 %, 4To CyIIeCTBEHHO OTPaHUINBAET J10-
CTYII KUCJIOpOIa TIpY MTMpon3e Topda. A TeMIiepaTypa TSKeIbIX XKeJle3HO-
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HUKEJIEBbIX METeOPUTOB MOKeT U TpeBbilath 3000 °C. CuntaeTcs, 4TO Ipu
najeHUM KPYITHOTo acTepou ia rmocjeyaapHasi TeMrepaTypa BelllecTBa B TOU-
K€ yJaapa oka3bIBaeTcs o4eHb BbicOKOI, gocturas 10 000—15 000 °C, uto
BhILIE TeMITepaTypbl noBepxHocTH ComHila (okoio 6000 °C). Temmnepartypa
BHYTpH COJIHIIA TOCTUTAET HECKOJIBbKO MIJITMOHOB TPAIyCOB.

CnpaBoYHbIN MaTepuan

B Hepanekom NpoLwaom A1A NoAyYeHUn APeBEeCHOrO YINA UCNONb30-
Ba/lacb TEXHONOMUSA, HANOMMHatoLWAA npouecc yrnedurkaumm Topda npu
MeTeopUTHbIX bombapampoBKax. PaboTbl NPOBOANUANCH B CeAYIOLLLEM
nopsaake. Nocsie oKOHYaHUS 3MMbI NPOUCXOAM/1A 3arOTOBKA APEBECHOTO
maTepuana (ay6, 6epesa, cocHa). OceHblo Nnepes MoOpo3amm 3aroToBEH-
Hble AepeBba 06pabaTbiBann, OUMLLAA OT BETOK, U CTBOJIbI lePEBBLEB Ha-
pe3anu Ha 3aroToBKM ANMHHOM OKo0 1 M. Ha poBHO n/oLagKe B LLeHTpe
yCTaHaB/MBaIN LWECT, KOTOPbIM MO Kpyry 06KNaabiBa v 3aroTOBAEHHbIMM
6peBHaMu, nocne Yero Noayyasnca cBoeobpasHbIi XO/IM U3 CMJ/IOWHOIO
AepeBa 1 6e3 BHYTPEeHHero npocTpaHCcTBa. Bclo NoBepxHOCTb X0/Ma U3
YNOXeHHbIX 6peBeH 06KNaabIBavN 3eMnei ¢ 4epHOM, @ B CAMOM BEpPXY
OCTaBAANM Kepno (puc. 29). B Hero HaknaZblBanu KpynHble U menkue
LLenKK. B HUKHEM OCHOBAHWM MO KPYry X0/IMa C Onpeae/ieHHbIM Larom
npoAenbiBanM 0TBEPCTUA, KOTOPbIE BbIMOAHAAM POab nogaysan. Korga
XO/IM Bbl/1 FOTOB, Pa3KMranu LLENKKU B Kepse xonma. [locne Toro, Kak Bce
6peBHa BHYTPU X0/IMa Pa3ropasivch, *Kepao 3aKpbiBaau 3eMen U epHOM
W KOanW, KOraa NporopuT BCA ApeBecuHa. MNocne 3Toro 3akpbiBaav HUXK-
HUe noaaysana v Aasanau yrao ocTbiTb (puc. 30). Xonm pasbupanu n
cobMpanm NoNyYeHHbIN APEBECHbIN Yro/b, BbIXOL KOTOPOro 3aBuces oT
NNOTHOCTM NOPOAbI APeBecuHbI. Tak, n3 8 m3 6epésbl NoNYyH4anocb OKOI0
TOHHbI A PEBECHOTO YA,

Puc. 29. [ToarotoBka apeBecUHbI ISl MOJYYEHUS APEBECHOTO YISt
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Puc. 30. 3aBepiuaroniast ctaausi Nojay4eHus APEBECHOTO YISt

ITpumepom BbicOKOTEMIIEpaTypHOI METeOPUTHOI OOMOAapAMPOBKHU, MO
MHEHMIO aBTOPA, SIBJISIOTCS U3BECTHIKOBBIE TOPHI B MPOBUHLIMM LLIMIMHD B
Kwurae (puc. 16). TemmepaTypa TUTaBICHHS U3BECTHAKA COCTABIISIET OKOJIO
2600 °C. UcnapeHnue Boabl U3 TOPMSIHMUKA U OIM3IIEXAIINX BOJOEMOB ITPU
BBICOKOI TeMIiepaType OT METEOPUTHOI 60MOapAMPOBKU MOXKET MPUBOIUTH
K 00pa30BaHMIO 3ajIeXKeil KaMEHHOM COJIM HETTOCPEICTBEHHO IO YTJIEM VTN
BOJIM3U OT MECTOPOXIEHU yriisi. B O0NBIIMHCTBE C/lydaeB OTMEUYaeTCsl, YTO
CJIOM TIOPOJT MEXIY YTOJIBHBIMU TUTACTAMM MMEIOT MOPCKOE TIPOMCXOXKICHHUE.
M MHOTOYMCIIEHHbIEC IlyHAMU, BbI3bIBAEMbIC KaK 3eMJICTPSICEHUSIMU, TaK U
TpaBUTAIIMOHHBIM BO3IEICTBUEM IBUTAOIIIECS Y 3eMin JIYHBI, BITOJTHE 00b-
SICHSIOT MOPCKO€ MPOUCXOXIEHUE 3TUX ciaoeB. Ho nHoraa ciou nmopoablt
MEXy CJIOSIMU YTJIsSI MOTJIM 0OOpa30BbIBAThCS TTPY METEOPUTHOM GoMbapau-
pPOBKe rop, oKpyxXarouux TopdpssHuku. PacriasieHHas mopoja ¢ rop Ha-
KpbIBajia pacKajJeHHbIN TOp(MSIHUK, U TIPU BBICOKOU TeMmepartype 6e3 10-
CTyTIa KUCIOPOa, MPOMCXOIU MMPOIN3 Topda U MpeBpallleHne ero B aH-
TPalMUT HA OTHOCUTEIBbHO HEOObIINUX ITyOMHAX.

CnpaBoYHbIN maTepuan

Bo3HWKaeT BNosiHe pe30HHbIN BOMPOC: Nepuoanyeckne coamnkeHumsn
JlyHbI € 3emnelt npoucxoanam GakTMYeckm ¢ MomeHTa ux obpasoBaHmA
M3 rasonblaeBoro o6s1akKa, To eCTb Ha NPOTAXKEHUU MUNNAPLOB NeT.
M reonornyeckune nsmeHeHuaA Ha 3emsie, CBA3aHHbIE C 3eMIETPACEHNAMM,
LyHamMM U MeTeOPUTHbIMU BombapaMpoBKaMK JO/MKHbI Bbinn npouc-
XOAMTb Ha MPOTAXKEHWM OYEHb AJ/INTE/IbHbIX NepMOoAoB. He 3ameTuTb Takme
M3MeHeHMA Ha 3em/ie yyeHble NPOCTO He Moru. U oHn nx 3ametmam!
BoT uTo oTmeTun B KHUre «MyTb nontoca» (1970 r.) M3BeCTHbIV amepu-
KaHCKUI UCTOPUK M nNucaTenb Yapabs Xanrya (1904-1982 rr.): «...OnA
6onee ApPeBHUX re0NOMMUYECKUX NEPUOAOB TaKKe CyLLecTBYeT paj, CBU-
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OEeTenbCcTB ObICTPbIX U3MEeHeHUN. [eNcTBUTeNbHO, 3Ta TeMa TaK HacTon-
4YMBO OTMeEYEeHa B CnonAx, YTo bpykc B cBoem “Knnmarte ckBO3b Beka”
ccbinaetcs Ha 21 000-NeTHUM LKA KIMMATUYECKUX USMEHEHWI, KOTOPbI,
Mo ero MHeHUIO, CyLLEeCTBOBA/ B TEYEHME BCEro Nepmoaa 30LEeHa, UIn
0oKono 15 mnH net. Ero ANANTENbHOCTb, KOHEYHO, ABAAETCA NULLb NPU-
6M3NTENBbHBIM CPeAHMM NOKa3aTeNem, U MHTepBasibl, BO3MOXKHO, bbln
O4YeHb HepaBHbIMM No A/inHe. Ceblnanch Ha elle 6onee ApeBHUI Nepuoa,
OH 3amevaeT: “YepenoBaHusi B MEIOBOM NepUOAE NPeAnoiaratoT LUK,
KOTOpbIV oueHuBaeTca B 21 TbiC. €T, HO 34eCb HET rofoBbIx cnoes”. Ha
HapYLLIEHMA B LUK/E YKa3blBaeT APpYyroe UccaefoBaHMe 30LeHOBbIX Naa-
CTOB, OXBaTbIBalOLLMX Nepuog oT 5 maH no 8 maH net. B atom cnyvae
NPUCYTCTBOBA/IN EXKEroAHble BapuaLMn, U OHW YKa3blBaIN Ha AO/ITOCPOY-
Hble u3meHeHuA B 23 TbiC. M 50 TbiC. 1eT. HEKoTopble yYeHble NbiTanChb
06BACHUTD 3TU LUMK/IbI KaK pe3ynbTaT aCTPOHOMMYECKOM Npeueccumn 3em-
1N, HO C y4ETOM BbILEYNOMAHYTbIX HEPAaBHOMEPHOCTEN ABNEHUSA, NO-
BUAMMOMY, NlyyLle 06BACHAIOTCS B TEPMUHAX CMELLLEH U 3eMHOM KOpbl...

...Kponn yaenun ston npobneme 3HaunTeNnbHoe BHMMaHWe. OH noa-
cymTan, yto ans obpasoBaHUA OAHOTO APAA (MM OKONO MeTpa) yraa no-
TpebyeTcA oKoM0 5 ThIC. NIET, M NPULLEN K BbIBOAY, YTO Nepunoabl obpaso-
BaHMA YIS MeXAy U3MEHEHUAMM KAMMATa COCTAaBASAAM NPUMEPHO
10 TbIC. neT. OueBMAHO, YTO NtOObIE UBMEHEHMUA, KOTOPbIE 3aMEHANN
ycnoswms, Heobxogumble gns 06pasoBaHMA yInsa, YCNOBUAMMK, NOLXOLA-
LWMMKM AN 06pa30BaHUA OCALOYHbIX OTIOKEHMI MOL MOPEM (MOCKONbKY
Kponn yKkasblBaeT, YTO C/IOM FOPHbIX NOPOA, MEXAY CIOAMM Yrsa 06blYHO
MMEIOT MOPCKOE NPOUCXOXKAEHNE), AEUCTBUTENBHO BbIIN USMEHEHUAMM
pPaguKanbHbIMU, MPOUCXOAALLMMM 32 KOPOTKME NMPOMENKYTKN BPEMEHMN.
Opyroi nucaTtens, OTTo LWUTYTUEpP, NOC/AE OYEHb TWATE/IbHbIX PAaCYeTOB
NPULLEN K BbIBOAY, UTO NMUTTCOYPICKUIA YrONbHbIMA NAACT TONLWLMHON B CEMb
¢dyTOB MOr obpasoBaTbca He bonee yem 3a 2100 ner... ... CToOUT OTMETUTD,
YTO B psAZLE MOMEHTOB CBUAETE/IbCTBA 3HAUMTENbHBIX M YACTbIX USMEHEH U
KAMMaTUUYECKUX YCIOBUIM Ha 3emJie CBA3aHbI C l0Ka3aTeIbCTBAaMM CTPYK-
TYPHbIX U3MEHEHWUI B 3eMHOM KOPE; TO eCTb C USMEHEHUAMMU B BbICOTE
MECTHOCTM U B pacnpeaeneHmnn cywn n mopa. Kponn nucan: “Cnepyet
OTMETUTb, YTO C/IOUCTbIE NAACTbI MEXKAY YTONIbHbIMU MIACTaMU UMEIOT
MOPCKOE, a He 03epHoe npoucxoxaeHue... Ecnm, Hanpumep, nmeeTca
LIeCTb Yro/ibHbIX NAACTOB, PACMOJIOKEHHbIX OAMH Haj, APYrMm, 3TO [0-
Ka3blBaeT, YTO CyLUa A0/KHa Oblna 6bITb MO MeHbLLel mepe B WecTb pas
HUXKe W B LWeCTb pas Bbille ypoBHA MmopAa”...

...[NpY HbIHELWHEM COCTOAHUM [OKA3aTENbCTB HEBO3MOXKHO YTBEPIK-
[aTb, YTO CMELLEHWNA 3€MHOM KOPbl MPOUCXOAMU/IU HEMPEPBLIBHO Ha Npo-
TAXKEHWUW BCEW reoNornyeckomn nctopmn. Moket 6biTb, 6bIBaIM U CNOKOM-
Hble BpemeHa. Ha AaHHbIN MOMEHT BaXKHO, YTobbl MccesoBaTeNn Hblin
roToBbl NPOBECTUN AasibHellee pacciegoBaHue 6e3 npeayberaeHun,
OCHOBAHHbIX Ha YCTapeBLUNX NAEAX NOCTEMEHHbIX U3MEHEHWN Y.
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KoHeuHo, n3BeCTHBIC yUeHbIE CBA3bIBATN BCE IIMKJIBI T€OJIOTMYECKUX U3-
MEHEHUI Ha TJIaHeTe TOJbKO CO CMEIIeHUSIMU 3eMHOM Kopbl. C HETIOHSIT-
HBIMU 1 HEOOBSICHUMBIMU CMellleHUsIMU 3eMHOM Kopbl! Ho runotesa o JIyHe,
Kak ITaHEeTe B IIPOLIJIOM, KOTOpast IIpU COMVXKEeHNH ¢ 3emJieii boMbapaupo-
BaJla ee METeOpUTaMHU M3 CBOETO METEOPHOTO ITOTOKA, a TAKXKe BHI3bIBaJa Ha
Hell 3eMJIETPSICeHUSI U LIyHaMU, JaeT BIOJIHE YIOBJIETBOPUTEIbHbBIE OTBETHI
Ha BCe TTOMHSTHIE YICHBIMU BOIIPOCHI, KACAIOIINECS TEOJIOTMISCKIX U3Me-
HEHUIA Ha TJIaHeTe.

Bepcust o6pazoBanus yriisi u3 Topda npu METEOPUTHBIX O0MOapAMPOBKaxX
JaeT O0BSICHEHUE U JUTS UMEIOIIUXCS PEIKUX CTyJaeB YTOJbHBIX I1aCTOB HEO-
ObluaifHO OOJIBIIION TOMIIMHBI 6€3 KaKMX-JIM00 KaMeHHbIX ITpociioeB. Kparkas
vH(pOpMaIIMS 0 MOIIHBIX CJIoSIX yIjisd B Bukunenuu ciaenyromas: «Haubomee
YHUKaJIbHbIE IO MOIITHOCTHU YTOJIbHbBIE TIJIACThl HAXOAATCSI B DKMOACTY3CKOM
bacceiine (1o 160 M); B MecTopoxaeHnsIx KopknHCKOM, AHTpEHCKOM (10
200 m), babaeBckom (10 125 M) u Xabapockom (100 M) KOxxHo-YpanbckoM
bacceitne, Kapui-Tanbseckom (1o 165 m) Typraiickom Gacceiine. Cpenu 3apy-
OEeXHBIX MECTOPOXAEHN I HAanOOIbIlIet MOIIIHOCTU YTOJbHbIE TIJIACThI 10-
cturaroT Ha MectopoxaeHur @ymyns (KHP), B 6acceitne Jlatpo6-Baniu
(ABcTpanust), mecropoxaeHuu Xar-Kpuk (Kanaga) (coorBerctBeHHO 200,
340 1 450 m)». YuuTsiBas, 4To npu yriedukauuu Topd cxkumaercsa B 10 u
OoJiee pa3, 00bSICHUTb MOLITHOCTb TAKUX YTOJbHBIX TIACTOB, MPUHSTAS CO-
BpEeMEHHOI HayKo#t Bepcust 00pa3oBaHUs yIJIsl, HE B COCTOSTHUU. Bemb cy-
1IECTBOBAaHUE B IPEBHOCTHU IJIACTOB TOP(da B HECKOJBKO KUJIOMETPOB MPO-
cto HepeaibHO. Ho Bepcust o6pazoBaHMs yIiist U3 Topda Npu METEOPUTHBIX
OoMOapAMpPOBKAaX MOXET OOBSICHUTb MOIIIHOCTb TAKMX YTOJIbHBIX ILIACTOB,
KOTOpPbIE MOTJIM 00Pa30BbIBATbCSI B MEXTOPHBIX KOTJIOBMHAX, Kyla JOCTYIT
MOPCKHUM OTJIOXEHUSM TIPY LIyHaMM OBLT TIEPEKPHIT, a CAMU TOPHI HE MO -
Beprajuch MHTEHCUBHBIM METEOPUTHBIM OoMOaparpoBKaMm. B aTom ciyuae
MEXIY CIOSIMU YIJIs (TIpu yriaedukauuu Topda B Ipolecce MeTeOpUTHOM
0oMOapIMPOBKM) HE BOZHUKAJIO MPOMEXKYTOUHBIX CJIOEB ITOPO/IbI U IILTO LU~
KJTMIecKoe 00pa3oBaHUe CI0EB YIS APYT HaI ApyroM. [TOBTOPSITICH LIMKITHL:
obpasoBaHue Topda — MeTeopuUTHAs boMOaparpoBKa — yriieuKaius Top-
(ha — obpazoBaHue Topha — MeTeopuTHasI OoMOapaIUpoBKa — yrieduka-
uus Topda u Tak ganee. [loaTBepkaeHUEM TaHHOTO OObSICHEHUS SIBJISIETCSI
Hanmuyue MectopoxneHust Xar-Kpuk B KaHane, uMero1iero pekopaHbie no
TOJILIIMHE YTOJbHBIE ILUIACTHI 0€3 IpocioeB — 10 450 M. YKazaHHOE MeCTo-
poxneHue HaxoauTcs B bpurtanckoit Komym6uu, 75 % TeppuTopru KOTOPOit
3aHUMAaIOT Topbl BhicoToi 6oJiee 1000 M, IIpensITCTBYIONIME TPOABUKEHUIO
1yHamu co ctopoHbl CeBepHoro JlenoBUTOro okeaHa.
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B 3akitoueHue Borpoca 1o IMpOUCXOXKISCHUIO YIJIsI CJIeAyeT OTMETUTD TO,
YTO B CBOMX CTaThsIX, MOCBSILEHHBIX YTIIe00pa3oBaHUIO Ha 3emiie, U3BECTHBII
poccuiickuii uccienonatenb A. CKISIPOB CChUTAETCSI HA HEMHOTOYMCICHHBIE
(otorpacduu u3 MUurtepHera (puc. 31), rie nmokasaHo «OKaMeHeBIIee» Iepe-
BO cpeau moposl v yriis. [1o ero MHEHUIO, «...KAKMM-TO CTPaHHBIM 00pa3oM
B OJIHUX U T€X XK€ MMPUPOIHBIX YCJIOBUSIX C OMHUM U TEM K€ UCXOAHBIM MaTe-
pHaIoM OJTHOBPEMEHHO ITPOUCXOAMIIM IBA COBEPIIIEHHO Pa3HbIX ITpoliecca —
okaMeHeHUe U yriedukanus. [IpyueM okaMeHeJIo TOJbKO AepPeBO, a BCe
OCTaJIbHOE BOKPYT yriie(umpoBanock!.. CHOBa KaKoe-TO BELIOOPOUHOE ACH-
CTBUE BHELITHUX (DAKTOPOB, TPOTUBOpEUAlliee BCeM U3BECTHBIM 3aKOHaM. Bot
Tebe, baTromka, 1 FOpneB neHb!» [8]. KoHeuHO, oKaMeHeBIlIee 1epeBO — 3TO
YHUKAIbHBIN cltydaii. OMHAKO, ¢ TOUYKHU 3PEHUSI METEOPUTHBIX 6oMOapanpo-
BOK B MPOIIJIOM, OH UMEET JOCTaTOYHO IMPaBaoIof00HOe ciienyoliee 00b-
SICHEHME: KPYITHOE AePeBO, pocliliee Ha HeOOJIbIIIOM OCTPOBKE cpeau TOps-
HUKa, IPU METEOPUTHOI O0MOapIUPOBKE OOYTJIMIOCH C MOBEPXHOCTU U
oceJio BMecTe ¢ yriaedulupoBaHHbIM TopdoM. [Tocaeayroiiee iyHaMu Ha-
KPbUIO OBIBIINM TOPMSHUK U AEPEBO OTI0XKEHUSIMU MOPOALL. JlepeBo B 1ajib-
HeWIlIeM THAJIO U Pa3pyIIaioch, a €ro IPOCTPAHCTBO MOCTEIIEHHO 3aM0JIHU -
JIX pa3INuHbIE OTJIOXKEHUS U3 OKpYKarollel mopoabl. BrioaHe nmpuemiemoe
00BsICHEHHE.

Bepcust obpazoBaHus yrist Ha TOphsTHUKAX IMPU METEOPUTHBIX OoMOap-
JIMUPOBKAX MOXET OObSICHUTD TAKXKE MPOUCXOXKIEHUE He(TH U ra3a Ha 3emJie.

Puc. 31. Ocratky oKkaMeHEeBILETO AepeBa CPeaU MOPOIbI U YIJIst
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Bo-nepBbIX, yroyib, HedTh 1 Ta3 3aJIeraioT MPUMEPHO Ha OMMHAKOBBIX TITy-
ouHax. CpenHsisl yOMHa 3ajieraHMsI MJIaCTOB KAMEHHOTO YIJISI COCTaBJsIeT
okoJi0 3-x kM. Ho riyOuHa 3aneranus yrisl pa3indyHa — BIUIOTh 10 HEIO-
CPEICTBEHHOI'O BbIXOJla Ha MOBEPXHOCTh 3eMJIM. MaKcuMalbHOE YMCIIO 3a-
JIexeit He(pTu pacriojiaraeTcs Ha IIyorHe 10 3-x KM. I1pu 3ToM, Kak 1 yrob,
HedTb MOXET HAXOJUTHCS U Ha MaJIbIX [TyOMHAX U MIPU €CTECTBEHHbBIX BbI-
XOJaX Ha 3¢MHYIO TIOBEPXHOCTh OHA TIPe00pa3yeTcs B TYCTYIO MaJIbTY, TTOJTY-
TBepIbIi achalbT U Apyrue oOpa3oBaHusl, HAIPUMeEpP OUTYMUHO3HBIE TTe-
cku 1 6uTyMBl. OCHOBHBIE MECTOPOXICHHUS Ta3a, Kak M He(TH, pacIioiara-
I0TCS TOXe Ha IyouHax a0 3-x KM. [IpuMepHO ogmHakoBas TiyonHa
3aJIeraHys TIACTOB KAMEHHOTO YTJIST, MECTOPOXIECHII He(hTH 1 Ta3a CBHIE-
TEJLCTBYET O TOM, YTO OHU 00Pa30BaIuCh MPUOJIU3UTETHLHO B OTHO U TO XK€
BpeMs.

Crnenyet 1o6aBUTh, YTO pa3BedaHHbBIC Ha TJIAHETE 3aJIeXK1 YISl HAXOIST-
¢S Ha TIyOMHAX 10 5 KM, a MeCTOPOKICHUS He(TH 1 Ta3a — Ha TIIyOMHAX 10
6 xm. ITpu GobIIMX MTyOMHAX Yallle BCTPEYAIOTCSI Fa30BbIE MECTOPOXKIECHMSI.
Ho mecropoxxaeHnst He(pT MOTYT HaXOAUThCS U Ha TiTyonHax 6oiiee 10 kM.
Taxk, B 2009 roay British Petroleum — HedTerazoBasi KoMIaHus co 1ITa0-
KkBapTupoii B JIoHaoHE, 00bsIBUIA 00 OTKPHITUM TUTAHTCKOTO MECTOPOXKIE-
Hus Tiber B MekcukaHckoM 3annBe. Hed1b HaxonuTes Ha riayouHe 10—12 km
OT YpOBHS Mops npu oTMeTKe nHa 1,3 kM. [IpaBaa, 3amacel HehTU B
1,8 MJIpa TOHH OIIeHEeHBI IO pe3yJibTaTaM OypeHMST TOJIBKO OMHOM CKBaXKM-
Hbl. MecTopoxneHust HepTu Ha TIyOHMHaX 00Jiee 6 KM MOTYT OOBSICHATHCS
OYCHbB BIIAXXHBIMU TOPMIHUKAMU 1 60Jlee MHTEHCUBHBIMUA METEOPUTHBIMU
OoMOapaupoBKamMu Ha 3eMJie B IIPOILLJIOM.

Bo-BTOpBIX, CAMM TOTO HE OCO3HaBasl, Ha BOMPOC 00 00pa3oBaHUU He(hTU
u raza B nipupone otsetuyin @. @uiiep u X. Tpomiil, COTpYIHUKHA KOMIIa-
Hum Ruhrchemie, kotopble B 1923 roay moaydymian KMCJIOPOICOIAepXKalIe
MPOIYKThI U3 CUHTe3-ra3a Han Fe-karanusaTopamu, a B 1926 rogy — yrie-
BOAOPObI. /7151 3TOro CKBO3b CJI0I packajeHHOrOo KAMEHHOTO YIJIsl POy~
BaJIU MeperpeThiit BoAsiHOU nap. [TpoayKToMm sIBJsICS TaK Ha3blBaéMblii BO-
JSTHOM Ta3 — cMech MOHOOKCHIA Yriepoa (yrapHoro rasza) u Bogopona. [Ipu
B3aMMOJIEHCTBIH BOISHOTO Ta3a ¢ BOIOPOIOM B IIPUCYTCTBUH KaTaI3aTOPOB,
Kese3a v KobasibTa Moydyaauch YIJeBOAOPOIbI Psiia ATKEHOB (CUHTETUYECKAst
HedTh). Eciu TpebdyeTcs yBeTUUUTh BIXOA BOJOPOAA, TO BOASIHON Map Oe-
peTcs ¢ M30BITKOM, UTO CIIBUTAET paBHOBecHe peakiiuu @uiepa — Tporiia,
B pe3yJibTaTe yero o0pasyoTcs TOJIbKO YIJIEKUCbIN ra3 U BOJOPO/, KOTOPbIE
MPU BBICOKOM TeMITepaType B IPUCYTCTBUM HUKEJIEBOTO KaTajar3aropa 00-
pa3yiot MeTaH (mpouecc CabaTbe).
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CnpaBouHbIii MaTepuan (M3 BUKMNeaum c COKpaLLeHUAMM)

MepBbii NPOMBbILIEHHbIN PEAKTOP MO NPOU3BOACTBY CUHTETUYECKUX
yrnesogopozaos 6bin nyweH B lepmanum 8 1935 r., ucnonbsosanca Co-Th
OocCaXAeHHbIN KaTanmsaTop. B 1930-1940-e rogbl Ha OCHOBE TEXHONOTMMK
duwepa — Tponwa 6bl10 HANAKEHO NPOU3BOACTBO CUHTETUYECKOTO
6eH3MHa C OKTaHOBbIM YMCIOM 40-55, CUHTETUYECKOM BbICOKOKAUYeCTBEH-
HOW An3enbHOM PppaKkLumMm ¢ LeTaHoBbIM Ymuciom 75-100 n TBepgoro na-
paduHa. Coipbem s npouecca CAyKUA Yyroab, U3 KOTOPOro rasnduka-
LMeln Nonyyanm cMHTes-ras, a u3 Hero — yrnesogopogpbl. K 1945 roay B
mupe nmenocb 15 3aBogos cuHTesa Puwepa — Tponwa (B fepmaHuy,
CLUA, Knutae 1 AnoHMK) 06LLEe MOLLLHOCTbIO OKO1I0 1 M/IH T YrNeBoA0poO-
£08B B rof. OHW BbINyCKa/iM B OCHOBHOM CMHTETUYECKME MOTOpPHbIE TO-
nJnBa U CMa3o4yHble Macna.

AHaJIOrMYHBIE TIPOLECChI TIPOUCXOANIN U ITPU METEOPUTHOM OoMbapam-
POBKe ChIPBIX TOPMSHUKOB — TOP( MpeBpaliajics B yrojb IMpy BbICOKOI TEM-
rneparype, a eperpeThiii BOISIHOM Iap, MPOXOAsi CKBO3b YTOJIb B IPUCYTCTBUN
KaTajau3aTopoB, KOTOPbIE MOTJIM COIEPKAThCS B XKeJIe3HbIX METEOpUTaX (BO3-
MOXHO, M BOCHOBAaHUM TOpGsSIHMKA), CHHTE3UPOBaJ YIJIEBOIOPOAbl — HE(PTH
wiu rasz. [Ipu aTomM oO6pa3oBaBIIMIicS MeTaH 3aMOJIHSI JO0ObIE MOJOCTU U
TpellIMHbI B Topojax. M eciu mpuunHoii 00pa3oBaHUs YIS HA CYXUX TOP-
(bsTtHUKAX SIBJISIIOTCSI METEOPUTHBIE OOMOAPIUPOBKH, TO OHU K€ CIIOCOOCTBY-
IOT 1 00pa30BaHMIO He(DTH 1 ra3a, HO TOJILKO Ha ChIPBIX TopdsHuKax. B aToit
CBSI3U MHTEPECHO TO, UTO B KPYITHEHUIIIEM pOCCUIICKOM He(Tera30HOCHOM
OacceiiHe B 3anagHoit Cubupu (puc. 32) oamxe Bcero k CeBepHomy Jlemno-
BUTOMY OKEaHY PacCIIOJIOXEHbl KpYITHEHIIIe Ta30Bble MECTOPOXKICHUS —
VYpenroiickoe, Mensexbe n SIMOyprckoe. FOxHee HaxomsITcs KpynHelime
MecTopoxkaeHus HedTu, a Ha 1ore 3arnanHoii Cuoupu B Kyzdacce HaxomsTest
KpYITHEeIIMe MecTopoXIeHus yrisi. 13 3Toro MoxHo cjiesiath ABa rpeaBa-
PUTEIbHBIX BBIBOJA: BO-TIEPBHIX, B IPOLLIOM C yaaieHueM oT CeBepHOro
JlenoBuTOrO OKeaHa BJAaXKHOCTh OOIIMPHBIX TOPDSIHUKOB 3ananHoi Cudu-
pY yMEHbIIIAIaCh; BO-BTOPHIX, lIyHaMu Bo3HUKaIu B CeBepHOM JlemoBUTOM
OKeaHe U IBUTauch B IIyOb MaTepuka, nocturasi Kyzbacca, rae 10cTaTouHO
MHOTO TJIMHBI Y TIMHUCTHIX TPYHTOB, a 3TO SIBJISICTCS CBUIETEIHLCTBOM MC-
yepriaHus MOIIIHOCTH LlyHaMU, KOTOPbI€ HECYT MeJIbYal1lIMe YaCTULIbI TJIMHbI
BILJIOTH IO MIOTEPU CKOPOCTU CBOETO ABMXKEeHUS. PacronoxkeHue 1EcCoBbIX
otnoxeHuii B EBpornie, Cubupu u SIkytun (puc. 271) Takke MOXET SIBJISIThCS
KOCBEHHBIM IMOATBEPKACHUEM ABVXKEHMS LIYHAMU cO CTOPpOHBI CeBepHOro
JlenoBuToro okeaHa. JIEcc oGpa3yeTcs IMpu CMEIIMBaHUY YaCTULL TIEPEHOCH -
MO 1lyHaMU [JIMHBI U3 TTOUBBI U MEJIKMX YaCTULL PA3TMYHBIX MECTHBIX TTOPO/I.
Kpome 3T0ro, cBUAETEIbCTBOM MOIIIHBIX IIyHAMU CO CTOPOHBI CeBepHOro
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JlenoBUTOrO OKEaHa MOTYT SIBJISITHCSI MACIITAOHOE CKOTIJIEHUE OCTAHKOB Ma-
MOHTOB Ha Oepery peku bepenex B Akytuu (puc. 33), 1aTupyemMoe CpoKOM
12—14 TrIc. 1eT Ha3an (KaTakiau3M 12,8 TeIc. JieT Ha3an!?), 1 HeAaBHO OTTa-
SIBILIME YYACTKU BeUHOI Mep310Thl B AKyTuu (puc. 34, 35). [Toxa cinoem Bepx-
HETO TPYHTa HaXOIWTCS CJIOM YMCTOTO 3aCOJICHHOTO JibJa TOJIIIMHOM B He-
CKOJTBKO METPOB M TOJIBKO HIKE pacItoiaracTcsl TpoOMep3IInii TPYHT.
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Puc. 33. Bepenexckoe Kjiaaouile MaMOHTOB. SAKyTust
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Puc. 35. Beunast mepsnora B paiione pexu [lonuraii. KpacHosipckuii kpaii

CnpaBoYHbIW MaTepuan

MHTepecHo, uto Tepputopumn CLUA, MeKcnkn n KOxHo AMepuKu B
NpoLIOM BbIIN 3aLLMLLEHDI OT LLyHAaMK CO CTOPOHbI CeBepHoro Jlenosu-
TOro OKeaHa BbICOKMMM ropamm Ha nobepexbax, a TaKKe ropamu Ha
cesepe KaHaabl. M ycnoBua gna pasBuTuA ULMBUAM3ALMU HA STUX TEPPU-
TOpUAX, a TakKe B Asuu, 6bi1n 6onee KomdpopTHbIMM, Yem B EBpone, He
roBops ye o 3abonoveHHbIx CMbupu n Arytnn. N umetowmeca apes-
HeWLlne ropoaa, U KaMeHHble coopyKeHua B MeKcurKe 1 FOxKHO Amepuke
MOTYT ABNATLCA CBMAETENIbCTBOM MEPBOHAYA/IbHOrO Pa3BUTUA ApPEBHEN
umBunm3saumm B Mesoamepuke, a He B EBpone.

42

B-Tpertbux, ecinu Bepcust 00 oOpazoBaHUU
yIJ1s1, He()TU 1 ra3a B TOp(PsIHMKAX BEpHa, TO B
Top(dsTHUKAX ¢ HEOOJIBIINM COAePXKaHUEM BJla-
'Y T0JKHBI 00Pa30BbIBAThCSI KPYITHBIE 3aJIEXKU
YIJIsI ¢ HEOOJNbIIUM KOJIMYECTBOM HedTU
(puc. 36), a Takke raza. M aTo siBieHne Ha-
ojogaeTcd MOBCEMECTHO. YueHble MY
(r. Mocksa) M.B. Tonuubia u H.B. TIponnHa
B cTaThe «HedTh B yrojibHbIX OacceiiHax»
(2004 r.) npuBOAST MPUMEPHI HATTUYUSI OTHO-
CUTEJIbHO HEOOJIbIIIUX 00beMOB He(TH Mpak-
TUYECKM BO BCEX YrOJIbHBIX OacceitHax Mupa. Puc. 36. Cocenctso yrist
Tak, B Ky3HeukoMm yrojbHoM OacceiiHe B u HeTH
1955 roay B paiioHe CTaHLIMMU Y3yHIIbI B MO-
poaax WIbBMHCKON CBUTHI (BEpXHSIsI TIepMb, MMpUMepHO 250 MJIH JIeT Ha3am)
ObL1a OOHApyXXeHa TEMHO-KOPUYHEBAs C 3¢JI€HOBATHIM OTTEHKOM He(Th C
yaeabHbIM BecoM 0,83 r/cm?. TTo3xe MposiBIeHUst HedTH PYTHX BUAOB ObUTH
0o0OHapy>XeHbI Ha MHOTHX I11axTax o Bcemy Kysoaccy. B JloHelrkoM yroisHOM
OacceiiHe uMeroTcs boiee 45 3ajexXei yIiist B CJI0SIX CpeIHEro KapooHa (0Ko-
Jio 300 MJTIH JIeT Ha3aa) ¢ HEOOIbIIMMU MECTOPOXICHUSIMU HE(DTU U rasa.
3ajiexxu yrieil ¢ nposiBieHusIMU HepTu nmeroted B YensgomHckoMm, [Tevop-
ckoM, KaparannnHckoM yronbHbIX O0acceitHax, B CpenHeit Asumn, Hopsexk-
ckoit yactu CesepHoro Mopst, Kurtae, CIIA, Kanane, MumoHe3nn u ABctpa-
Jiuu. CKOTUIEHHUS Ta3a B yTOJbHBIX IIaXTaX YacTo SIBJISTIOTCS TPUYMHOMN B3PbI-
BOB, MPUBOISAIIMX K MHOTOUYMCIEHHBIM XepTBaM CpPEeaM IIaXTePOB.
YKazaHHbBIE BbIILIE 3aJI€KU Yl ¢ MPOSIBAEHUSIMU HE(TU U ra3a HaXOAsTCs
B ITopojax KapOoHa (Havyajcs 3TOT neproj 0KoJio 360 MITH JIeT Ha3a), rmep-
MU, Tpuaca (OKOHUMICsSI 0KoJio 190 MJTH JieT Ha3am), a TakKe I0pCKOro U Me-
JIOBOTO IepUOI0B (OKOHYMIICS OKOJI0 66 MJIH JIeT Ha3am), MajeoreHa u He-
oreHa (OKOHYMJICSI OKOJIO 2,58 MTH JieT Hadaxd). To ecTh HAa CEeTOAHSIIITHUI
JIeHb 3aJIeKU YT C IpOSIBIICHUSIMH He(TH 1 Ta3a 0OHapyKeHBI B TTOPOJIaX,
00pa30BaBIINXCS B IMAIIa30HE BpeMeHHU OT 2,58 10 360 MJIH JIeT Ha3al.

CnpaBoYHbIN MaTepuan

Yale Bcero npupoaHan HedpTb MMeeT YepHbIi ugeT. MHoraa oH Ba-
pbUupyeTcs B OYpO-KOPUYHEBBIX TOHAX (OT rPA3HO-}KENTOrO A0 TEMHO-KO-
pUYHEBOrO), BCTpeyaeTca HedTb, OKPaLLEHHas B CBET/IbIN }KeNTo-3e/1EHbIN
M B 3eneHblit uBeTta (puc. 37). OHa MoKeT 6bITb U becLBeTHON. 3anax
HedTU cneundUYecKknii, BapbmUpyoLLMIA OT IEFKOTO NPUATHOTO A0 TAXe-
loro u HenpuATHoro. LiBeT 1 3anax HedTn 0bycnoBAEHbI NPUCYTCTBUEM
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KOMMOHEHTOB, COAEPKALLUX a30T, Cepy U KUCNOPOA,. BoNbLIMHCTBO yre-
BOAOPOA0B HEDTU, KPOME apOMaTUYECKMX, B YUNCTOM BUAE JINLLEHO 3a-
naxa v ugera.

Puc. 37. liBeroBas manurpa HedTU

B-ueTBepThIX, ClieayeT 100aBUTh, YTO CYIIECTBYIOIINE MHOTOUMCICHHbIE
(MX HECKOJIbKO JIECSITKOB) BEPCUU 00pa30BaHUS U3 OPraHUKU MECTOPOXK/Ie-
HUM yIIst, He(PTU 1 ra3a BRINISIASIT HEJOCTAaTOYHO apTyMEHTUPOBAHHBIMU.
Cyl1iecTByIOT 6€3 KaKUX-JTM00 J0KA3aTeNIbCTB BEPCUU HEOPTraHUYECKOTO MPOo-
UCXOXIEHUS yrjisd, HeTH 1 rasa. B mepBom cirydyae mpoliecc o0pa3oBaHus
HedTH, yriisl U raza uccjeaoBaTeisIMU CBSI3bIBA€TCSl ¢ HAKOIJIEHUEM opra-
HUYECKMX BEIIECTB, BRICOKMMHU MaBICHUSIMU M TEMIIepaTypaMu, a TaKxKe
BpemeHeM. [1pu 3ToM Kak Bepcur oOpa3oBaHus YIJisl, TAK U BEpCUU 00pa3o-
BaHUs He(PTU 1 Ta3a He MOTYT JaTh ICHOTO OTBETa HA MMEIOIINECS MHOTO-
YyucleHHble Bompockl. HampuMep, He BbIsIBieHa MeTaHU3alus HedTH (00-
pa3oBaHue ra3a U3 He(pTH) MPU CYIIECTBYIOLINX NaBICHUSIX U TeMIIepaTypax
Jaxe B CBepXIIyooKuX (6osee 6 KM) ckBaxkrHax. O4eHb 3a0aBHBIM SIBJISIETCS
TO, YTO BO BCEX BEPCUSIX UCCIIEN0BATEIC UCTTONb3YETCS MOHSITUE «JIOBYLIKA
YIJIEBOAOPOIOB» — YacTh IIPUPOTHOTO pe3epByapa, CocoOHast yaepKuBaTh
CKOILJIEHUS YTJIEBOJOPOAOB BCIEACTBUE €€ IKPAHUPOBAHUS OTHOCUTEIb-
HO HEITPOHUIIaeMbIMU TTopogamMu. CUMTaeTCs, YTO HATUIKE JIOBYIIKA — 3TO
obsi3aTesibHOE ycaoBue opMUPOBAHMS 3aieXku HedTU. Y 3aragoyHo odpa-
30BaBIINXCS TPUPOTHBIX PE3EPBYapOB, OTPAHUICHHBIX CO BCEX CTOPOH BJla-
TOHETNTPOHUIIAeMbIMU TTOPOAAMU, BECh PE3e€PBYap MOXKET SIBJISITHCS TIOBYIIKOIA.
To ectb He(TH TIOCIIE €€ 3aragOYHOTO 00pPa30BaAHMSI KAKMM-TO 3arag0YHbIM
00pa3oM JOJIKHA MONAcThb B 3araJloYHbI MPUPOAHBIN pe3epByap-JT0BYIIKY
U TIPYA 3TOM He UMETh BO3MOXHOCTH BBITeUb M3 Hero. Ha puc. 38 mpuBeneH
CXEMaTUYECKU i Te0JIOTMYECKU I MPOdUIb OTIOKEHUI HIXKHETO MeJa (0KOo-
J10 145 Mo et Hazan) CpeaHero [Tpuo6ws (3anaaHass Cubupb) ¢ BbISIBICH-
HBIMU He(TEra30HOCHBIMU JIOBYIITKAMMU.
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ITpoaHanu3upyem JaHHbBIM TeoJJOTMYECKU it pa3pe3 B COOTBETCTBUM C BEp-
cueit oOpasoBaHus HEPTH, TaK e, KaK 1 YIJisl, TpU METEOPUTHBIX boMbap-
IupoBKax TopdssHUKOB. O0paTUM BHUMaHUE, YTO OCHOBaHKEM He(TEI0BY-
1LIeK SIBJISIFOTCS BJarOHEITPOHUIIaeMble TJIMHA WU MeCcYaHUK, a CBOJIOM —
TOJIBKO TJIMHA.
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Puc. 38. CxemaTuyeckuii reojoruyeckuii mpohusib OTI0XKEHUI
Cpennero [1puoobs [5]:
1 — mIMHBL 2 — MecYaHUKHU U aJieBpOIUThI; 3 — 3asiexku HedTH (@) u raza (0);
4 — OUTYMUHO3HBIE apTWJLTUTHI (Pa3HOBUIHOCTb KAMHETIOL00HO ClaHLIeBaTON IJIMHBI)

Y4uTeMm, 9TO MeCcYaHUK MPUMEPHO BABOE TsKeltee THEL. [1pu 06pa3oBa-
HUY 13 I He(TH B TOPDSIHUKE OHA B MIEPBYIO OUepeb 00pa3yeTcs B HIK-
Heil yactu TopdsiHuKa, rae 6oJibliie BOAbI U, KaK CJAeNCTBUE, O0JbliIe Iepe-
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rpetoro napa. B BepxHeiil yactu TopdhsiHUKa MOXET 00pa30BaThCs TOJbKO
TBEPAbIN YroJib, 3alMIIAIOIINI B TaJibHEIIeM He(Th OT MoNajaaHus -
HUCTBIX MJIU TIECYAHBIX YACTHI TP TIEPUOINIESCKUX IIyHAMU, BO3HUKAIOIIINX
Mpu ouepeaHbIX comxkeHusix JIyHol ¢ 3emieit (HamoMHUM, YTO UMEETCS
Bepcusl o IpeBpalneHrn JIyHbI B CITyTHUK 3€MJIM TOJIBKO 0KOJIo 11,5 ThIC. J1eT
Hazan). Cioii TBEpIOTo YIjisl Haa He(ThIO MPU LIyHaMU MepPeKpbIBACTCS T -
HUCTBIMM YaCTUIIAMU 1 00pa3yeTcsl «JIOBYIIKA yIiaeBomoponon»! M3 puc. 38
CJIeyeT, YTO YacTO TaKue JOBYIIKU UMEIOT CBOJ B BUIE apKU. DTO MOXKET
OOBSICHSITHCS TEM, UTO C TEUCHUEM BPEMEHH ITPOITUTaAHHBIE HE(DTHIO M CTPYK-
TYpPHO ocJlabJIeHHbIe (M3-3a paCKJIIMHMBAIOIIETO JeHCTBYS YaCTHUIL yTJIeBOAO-
POJIOB) BEpXHUE CJOU YIJISl U TJIMHBI OOPYIIMBAIOTCS B HE(PTH A0 TEX MOP,
oKa He 00pa3yeTcs CxKaThlii apouHbIi cBO. ITpu 60JIbIIIOM KOJIMYECTBE BOIbI
B TOp(hsSTHUKE BECh YyTOJIb MOXET MpeoOpa3oBaThCsl B HE(DTh, B 3TOM cJlyyae
MpH LIyHaMU B OTKPBITYIO CBEPXY He(Th MOoI1aaeT IIMHA 1 00pa3yloTcs O1-
TYMUHO3HbIE aprusuiuThl (puc. 38). [1pu monagaHuu npu IlyHaMU B OTKPbI-
Ty10 He(DTh IMeCYaHbIX YaCTUL] 00pa3yloTcs HepTeHOoCHbIe mecku. Croi yriist
Haja He(PThIo B TOP(STHUKAX, BEPOSITHO, HE BBIACPKUBAET Beca TSKEbIX Tec-
YaHBIX YaCTHII, TIEPEHOCUMBIX ITyHAMU, 1 TTO3TOMY He(PTEJIOBYIIIKH C TIecya-
HBIM CBOJIOM IpaKTHUYECKU He BCTpeuyarTcs B ipupoae. MHTepecHo, 4TO
0K0.10 70 % MMPOBBIX 3aI1aCOB HE(PTEHOCHBIX ITECKOB HAXOASTCS B MECTO-
poxaeHun Atabacka nmpoBuHIIMU AsboepTta (Kanama). [opucTtas MECTHOCTh
MPOBUHLMU ANTbOEpTa, IJle MHOTO TBEPABIX TOPOJI Y MaJIO IJIMHbI, BEPOSITHO,
U SBJISIETCS] TPUYMHON 00pa3oBaHus HEDTEHOCHBIX MECKOB ITPU METEOPUT-
HBIX OOMOapIUPOBKaX TOP(HSIHUKOB B MEXKTOPbSIX U MOCIEAYIOIIUX LIyHaAMU,
HECYIIUX TSDKeJIbIe TTeCYaHble YaCTHULIB.

[ToaBozast UTOT MO pacCCMOTPEHHOMY B paszjiesie MaTepuaiy, clieayeT KOH-
CTaTUPOBATh, UTO TUIIOTe3a 0 JIyHe Kak TIaHeTe B IPOIJIOM, KOTopast Tpu
cOonmkeHuu ¢ 3eMJieii BbI3bIBajia Ha HEell 3eMJICTPSICEHUS U LIyHAMU, a TAaKXKe
OoMOapaupoBaja 3eMJII0 METEOpUTAaMU U3 CBOET0 METEOPHOIO ITIOTOKA, 1aeT
BITOJTHE YIOBJIETBOPUTEIbHBIC OTBEThI HA BOMPOCHI 00pa3oBaHMs yTIJisl, Hed-
TH 1 Ta3a Ha TJIaHeTe.

1.3. MewepHble XXKMBOTHble — KOCBEHHOE NOATBepXKAeHue
KaTaK/In3MOB B npowiom

B gomnosHeHME K LEJTOMY PSIAY CYIIECTBYIOIINX MPSIMBIX M KOCBEHHBIX
JI0Ka3aTeIbCTB METEOPUTHBIX OOMOApAMPOBOK U LIyHaMU B IIPOILLIIOM Ha 3eM-
Jie, UMEETCH ellle OTHO KOCBEHHOE MX MOATBEPKAEHNE. DTO MELIEPHbIE K-
BOTHBIE — JIbBBI, MEABEIN U TMEHBI, N30paBILIKe JIsI CBOETO OOUTAHUS BbI-
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COKOTOpPHBIE MeNIephl. A UX MOABUIbI CYIIIECTBYIOT B Hallle BPeMSI 1 KUBYT
TOJILKO Ha OTKPBITBIX MpocTpaHcTBax EBporbl, A3un u Adbpuku. Meapenu
ro6uiickre B MoHroiuu u nupeHeiickue B EBpore 1ojb3yroTes neiiepaMmu
U B Halle BpeMsi. Bo3MOXHO, UTO M HaJWuue MelepHbIX JETYYUX MBIIICH,
HCTIOJNIB3YIOIINX YIBTPa3BYKOBBIC BOJHBI TSI OPUEHTALIMH B TIPOCTPAHCTBE,
TakKe SABJSIeTCS MOATBEPXKASHUEM MPOILTBIX KaTaKJIM3MOB Ha 1aHeTte. Co-
BPEMEHHBIMHU UCCICTOBAHUSIMM YCTAHOBJICHO, UYTO WX TaJIeKUe IMPEIKH 3XO0-
JloKalyel He 001anaam U OpUeHTUPOBATIUCH C ITOMOIIBIO 3PEHUSI.

1.3.1. MewepHbie NbBbl

IMpeakom nemepHoro Jiba (puc. 39) cunraercss MOCOAXCKUIA JIeB, MOSIBUB-
mmiicsa B EBpomne okoso 700 Thic. JietT Ha3an. [lemepHblii JieB MOSIBUIICS OKO-
J10 300 ThIC. JIeT Ha3ax. CKeJleT B3pOCJIOro caMiia IellepHOoro JbBa, HallaeH-
HbI B 1985 roay Bo3ie HeMelKoro ropoaa 3urcaopda, MMesI BBICOTY B XOJI-
ke 1,2 M u nuHy 2,1 M 0e3 yueTa xBocTta. Takue pa3zmepbl UMEIOT OUYE€Hb
KPYITHBIE COBPEMEHHBIE JIbBHI.

Puc. 39. [euiepHslii 1eB. PeKoHCTpyKILIMS

[lasieko He BceM JIIo/sIM, OCOOEHHO XKEHIIMHAM, HpaBUTCA, YTO MbI OT-
HOCHUMCH K OTHOM Ipynie ¢ IMMIIaH3€-rOMMHUIAMU. Ho tak 11 310 Ha ca-
MoM nejie? CpCI[I/I CYLLIECTBYIOLLIMX TEOPUM U TUITOTES, KACAIOLIUXCS DBOJIIO-
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1IN M YeJI0BeKa, JOCTaTOYHO MHOTO 320y XneHuii. Harpumep, neneHue ucto-
p¥M Ha KaMeHHBI, OPOH30BHIN U JKeJIe3HBII Beka. M To, 4To mupamuna
Xeornca B Erunte 0bl1a HOCTpOEHA 3a ABAALIATh JIET, a B €€ BO3BEACHUHU y4da-
crBoBajio 100 Teic. cTpouTeneii. I Hanbosee nocTtoBepHasi UH(poOpMAaLUs O
MPOIIIJIOM YeJI0OBEYECTBa, IO MHEHUIO aBTOpa, UMEETCS B CAMUX IPEBHUX
KaMeHHbIX coopykeHusiX. [1o BceMy MUpPy BCTpedyaloTcst oJTypa3pylIeHHbIE
U3BassHUSA CPUHKCOB — KMBOTHOTO C TEJIOM JIbBa M TOJOBOI YelloBeKa
(puc. 40—42). B erunerckoM Jlykcope umeercs Lienast amies cOUHKCOB
(puc. 43).

Puc. 40. Cunkc B nonune Tuszbl. Eruner

Puc. 41. Counkc B mycteiHe [061. MoHTOMMS
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Puc. 42. Chunkc B benymxucrane. [Takucran

Puc. 43. Annes chunkcos B Jlykcope. Erurer

B ogHoM 13 XpaMoB nHAMIICKOTO ropoaa MaxabaaumnypaMa B HaIBpPaTHOM
OairHe (romypamMe) XpaMoBOI orpabl OTOOpakKeH MPOLECC DBOTIOLMU XKU-
BOTHOIo Mupa Ha 3emiie (puc. 227). B HuXXHeli yacTu ronmypamMa nokasaHa
pbiba (MOpPCKOE XKMUBOTHOE), BhIIIe U300paKeHa yepernaxa (3eMHOBOJHOE),
3aTeM M300paxkeH JieB (MJIEKOIIMTaloIIee) 1 YyeaoBeK. Bce B cooTBeTCTBMY C
3BOJIIOLIMOHHOM Teopueit Y. JlapBruHa, HO TOJBKO TMOJTYYaeTcs, YTO HaIIX
MpeaKu 3HaIu 00 3BOJIOLIMU XXKMBOTHOTO MUpa Ha 3emJje 0ojee yeM 3a
1100 net oo Bbixoma Tpyna Y. JlapBuHa «IIpoucxoxaeHue BUIOB ITyTeM eCTe-
CTBEHHOT0 0TOOpa U X COXpaHeHMe B O0pbOe 3a XKU3Hb». U eciiu cynuThb 1o
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1300pakeHUsIM Ha rollypame, TO JibBa, a He 00€3bsIHY CUMTAIN IPEBHUE XK1~
Tenu MaaMM mpenkoM deaoBeka. Takske ciieayeT OTMETHTh, 4To B UHIum
cpenu IrocjienoBaTelieil BaifllIHABU3Ma PacIpOCTpaHeHO MoKJIoHeHne Ha-
pacuMxe — «4eJ0BeKY-JIbBY» (puc. 44).

Puc. 44. Hapacumxa unu yenoBek-jaeB. UHIus

HMurepecHo u To, yTo B 1939 rony npu npoBeAeHUU apXeoJOTHUYeCKUX
packomnok B retepe LlTamens B ckambHOM MaccuBe XoseHiuTaitH (IepmaHust)
non pykoBoacTBoM npodeccopa Pobepra Beruenst 0bu1m 00HapyKeHBI COT-
HM OCKOJIKOB OMBHSI MaMOHTa. Tpuaiath jiet ciycts, B 1969 romy, mpodeccop
Moaxum XaH BO BpeMsI COCTAaBICHMS CIMCKA apTe(haKToOB B My3ee 3aMeTIII
CXOJZICTBO MEXIY OCKOJIKAMU Y TIOHSLI, YTO OHM MPEACTaBIISLIN cOO0i dpar-
MEHTHI Kakoli-To ¢urypku. [locie psma pecTaBpalinii, a TakxkKe HAaXOIKH B
reliepe AOTMOJHUTEbHBIX YacTeil (PUTypKH, MOTydrIach TPUALATACAHTH -
MeTpoBas (purypka uejioBekosba (puc. 45). I[locne mpoBeneHust paaroyriie-
pPOIHOI0 aHajM3a Bo3pacT apredakxra 061 olieHeH B 40 ThIC. J1eT. CieayeT
I00aBUTh, YTO B OMHOI M3 TIelep B TOM K¢ peTHOHe [epMaHUM apXeoJIoTr
OOHApYXXWJIM ellle OMHY (UTYPKY YeJIOBEKOJIbBA, HO MEHBIIINX Pa3MEpOB.
[Tpearnonaraercsi, 4To oHa U3o0OpaxkaeT 60KeCTBO, KOTOPOE Ha TEPPUTOPUU
[epManuM SBIATOCH MPEAMETOM PETUTHO3HOTO ITOKJIIOHEHUS Y JIIOACH O3~
HEro IajeouTa.
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Puc. 45. ®urypka yenoBeKoJbBa U3 XOJICHINITaltHA

Bau3ocTs THBOB U JI0ACH, KyJIbTUBUpPYeMast HAIIMMU JaJTeKUMHU TTPei-
KaMu, BpsIZI JIU SIBJISIETCSI CllydaiiHOCThI0. MiccnenoBaHust 1 HAOJIIOIeHUS yue-
HBIX ITOKA3BIBAIOT, YTO IMTOBEACHWE U COIIMATbHAs OPTaHM3AIIUs TbBOB UMEIOT
CXOZICTBO C YeJIOBeUeCKMMMU 0011IecTBaMU. JIbBBI OOUTAIOT B rpyIinax, Ha3bl-
BaeMbIX Tipaiimamu. Kaxkmblii 1eB B Ipaiine BBITTOJHSIET CBOIO POJIb: CAMITBI
OXOTATCS U 3allMIIAIOT TEPPUTOPUIO, CAMKU 3a00TSTCS 0 moToMcTBe. He-
KOTOpbI€ JIbBBI SBASIOTCS JUepaMU MpaiaoB. YCTAaHOBIEHO, YTO MEXIY
JIbBaMU MMEETCS collMasibHas KOMMYHUKalusi. OHM 00IIAI0TCS ¢ UCTIOb30-
BaHMEM MSIyKaHbs, pblYaHUsl, MypJbIKaHUS U (pru3nueckoro koHtrakra. O0-
11asiCh, OHU TepenarT nHMopMaIInio 0 cede U CBOMX OXOTHUYBMX HaMepe-
HusiX. CunTaeTcs, YTO JIbBbI UCIIBITHIBAIOT TAKUE XK€ IMOLIMU, KaK 1 JIIOIU —
pamocTh, TPYCTh U cTpax. U 3110CTh, KOHEUHO.

Kak 370 HU yIMBUTEIBbHO, HO Ha 3eMJie CYILIECTBYIOT, KpOMe OOBIUHBIX
JIbBOB, ellie 1 OeJible ToJIy0oriasbie JbBbl (puc. 46).

Puc. 46. Benblii roiyGoriasblii IbBEHOK
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CnpaBoYHbIii maTepuan

Benbiit neB ABNAETCA OYEHb PeAKO BCTPeYaoLWMMcA NoABMAOM /bBa.
CunTaeTcs, 4To yyeHble BnepBble 06HAPYKMAM BeNbiX IbBOB B permoHe
TumbasaTu B HOxHOM Adpuke B 1938 roay. Mocne Bbixoga KHUMKM «benble
NbBbl TUmbaBaTu» B 1977 roay 3TV YHUKA/IbHbIE }KMBOTHbIE CTa/M U3-
BEeCTHbl Bcemy mupy. CeroaHa B mmpe HacuuTbiBaeTca Bcero okono 300
6enblX IbBOB, KOTOPbLIE }KUBYT TO/IbKO B 300MapKax M 3anoBegHUKax.

Benble NbBbl ABNAOTCA HE aNbbMHOCaMW, a nenumctamu. Jleumsm —
3TO MyTaLmMA pepmeHTa, OTBETCTBEHHOIO 33 BbIpaboTKY MEeNlaHWUHOB, YTO
BbI3bIBAET YaCTUYHYIO NMOTEPHO MUIMEHTALMMN HAPYKHOTO NOKPOBA Y XKU-
BOTHbIX. [poasnseTca B 6enom, 61e4HOM UAU NATHUCTOM OKpace LWepcTw,
nepbeBs, Yelyu Uan ANUAEPMUCA, HO HUKOTAA — B OTCYTCTBUM MUTMEH-
Tauum rnas. CHUXKeHWe BbIpaboTKM MeNaHMHA YMEHbLUAET OT/I0KeHMEe
NUIMEHTa BAONb CTEPXKHA BONOCA. Hem MmeHbLue NMMrMeHTa BAO/Ib CTEPXKHA Puc. 47. JleB — uapb 3Bepeit
Bonoca, Tem benee nes. MO3TOMy OKPAC /IbBOB BapbMPYETCs OT CBET/IbIX
[0 MoYTn benblix.

PAf, y4eHbIX cuMTaeT, YTo 0KoMo 20 ThiC. 1eT Ha3az, (CTOUT HAaMOMHMT,
YTO NPUMEPHO 22 TbIC. IeT Ha3a4, NO NPeaNOKeHHOM aBTOpOM A/1A 06-
CYKOEHUA XPOHOOTUN KaTaKINM3MOB Ha 3em/ie, NPOM30LLJIO NajeHune
OrpoMHOro actepounga B TUXom okeaHe) 6enble 1bBbl 06UTANN Ha 3a-
CHEXEHHbIX TeppuTopuaAx. MosTomy y HUX umeeTcA 6enblii oKpac, KOTo-
PbIV CNYXKUA MaCKMPOBKOM BO BPEMSA OXOTbl. B pe3ynbrate usmeHeHus
KAMMaTa Ha niaHeTe 6e/biM IbBaM NPULLIOCh MUTPUPOBATL B ADPUKY,
rae 6enbiii okpac cTan ABAATLCA 6ONbLIOM NOMEXON NPU OXOTE U MACKK-
poBKe. OfHaKo 3Ta Teopua He 06 bACHAET 61eAHO-AHTAPHbIN UK rolybon
uBeT rnas y 6enbix 1bBOB. Hanpumep, rnasa y 6enoro mensean cBetno-
Kapue Un KenTo-Kapue 3a cHeT KOPUYHEBOW papyKku. Mpasga, be-
/ible necubl, Kak 1 6esble bBbl, UMEOT roy60M UM KPACHbIM LBET r/1as.
Ho 6enble necupl, B OTINYME OT NyTellecTBYOLWNX benbix measenen,
YKMBYT B CAMOCTOATE/IbHO BbIKOMAHHbIX HOpPaX, KOTOPbIe CO BpEMEHEM
PacLUMPAIOTCA A0 CNOMKHbIX TaBUPUHTOB C BONbLUMM KOIMYECTBOM BXO-
[0B. V3-3a NpoKMBAHUA B Hopax 6esble neclbl NOAYYatoT 3HAYNTENIbHO
MeHbLLIe ynbTpaduroneta no cpaBHeEHUIO ¢ 6benbimu measeaamu. A 1o
No3BOAIAET cAeNaTb BbIBOA, YTO 6esible NbBbl UCMOb30BaAN AJ/151 CBOETO
06MTaHMA, KaK U Necubl, TOXE KHOPbI» — eCTeCTBEHHble Nnelepbl.
M umeHHO 6enble NbBbl ABASIUCH NELWEPHbIMU ibBaMu !

M ecnu cuntath OCHOBHOM TEOPUIO, YTO TOMUHWHBI 9BOJIIOLIMOHUPOBAIH,
MpUCTIOCcabIMBasICh K 3eMHOBOTHOMY CYIIIECTBOBAHUIO, MUHYS CTaINIO 00U -
TaHUS Ha IepeBbsIX, TO CTOUT OoJiee 1eTaJbHO U apryMEeHTUPOBaHHO pa3o-
OpaThbCs B BUIOBOM pa3HOOOPA3UHU MIIEKOTTUTAIOIIINX JKUBOTHBIX, BOSHUKIIIEM
MocJie BbIX0Ja 36 MHOBOIHBIX XKMBOTHBIX M3 BOJIbI Ha cyiily. JIJisi cpaBHEHUS
MIPUBOANTCS BHEIITHUI 00JIMK Oe1oro Jiba (puc. 47), HeaHnepTaibla (puc. 48)

U muMIan3e (puc. 49). Puc. 49. Illumnanse
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Ko xomy nansHuii-ganbHuit npenok? Ipasna, nuinyt, uro JJHK coBpe-
MEHHOTO YeJIOBeKa 1 IIUMITaH3€e MTOYTH MOJTHOCThIO uAeHTUYHbI. Ho B cTO-
pHMM aHTPOITOJIOTUM YXKe MMETU MeCTO cayJyau danbcuduKaimy 0CTaHKOB
roMUHUH (HanmpuMep, «[IuataayHcKuii yeaoBeK»), U3-3a 4ero yueHble Je-
CATKH JIET HaXOIWJINCh B 3a0mykneHun. KoHeuHo, BO3MOXKHO, YTO TIpeaCcTa-
BUTEJIM OJHOTO BUJa 3eMHOBOAHBIX ¢ 0fHOH U Toit xke JIHK B nanekom mnpo-
IIIJIOM M30paiv pa3HbIe IyTH OCBOCHUS CYIITA — OIHU BJIE3JTM Ha IePEBbsS 1a
TaM M OCTaJIuCh (IIMMIIaH3€e), ApYyTrMe OCBauBaIM Cylly 6e3 Jia3aHbs I10 Jie-
PeBbSIM (TTPEIKU COBPEMEHHOTO YyesioBeka). Ho MpuunHbI KyJIbTUBUPOBAHUS
JIbBOB HaIlIMMU TIpeIKaMU HaJ0 Obl BCE-TaKU BBISICHUTD...

AdpurKaHcKas JiereH1a TJacUT, YTO B APEeBHUE BpeMeHa 3JIble JyXU Ha-
MYCTUJIM MY4YUTEJIbHbIE O0JIE3HU Ha XXKUTeIe 3eMIn, U3-3a 4ero ObLJI0 MHO-
ro Tparenuii. Jlronu ctagu MOJUTh OOTOB O TTOMOIIU, T€ CKAJIUIUCH U OT-
MPaBWIM Ha 3€MJTIO0 CBOETO MOCJaHHNUKA — MOTYYero 0eJIoro JIbBa, KOTOPBIi
CBOEI MYAPOCTBIO HAy4 W JitoJeit 60poThesl ¢ 60Ie3HsIMU. B iereHae Takxke
TOBOPUTCS, UTO ITOKA CYIIECTBYIOT Ha 3eMJIe OeIble JIbBBI, B CEPIIIax JIOAeH
HET MecTa CTpaaHUsIM U OTYASTHUIO.

Kpacusas nerenna, Huuero He ckaxeinb! Ho eciiu mpoaHanu3upoBath ee
¢ TIparMaTU4YeCcKOl TOUKU 3pEHUSI, TO, BEPOSITHO, B HEll yKa3bIBaeTCs Ha TO,
4yTO OeJible MelepHbIe JIbBbI B 1aJIEKOM MPOILLIOM IeMOHCTPUPOBAIN HeaH-
JepTajbliaM, YTO MeIIepPhl SIBISIOTCS HAAEKHbBIM YOSKUILIEM U OT HETIOTO/IbI,
U OT METEOPUTHBIX OOMOAPAUPOBOK. DTO MOXET ObITh OAHON U3 MPUUUH
000>KeCTBIEHUS JTbBOB HAIITUMM TMPEAKaMMU.

1.3.2. MewepHblie mepseamn

ITemepHsiit MenBean (puc. 50) MpeanogoXUTeIbHO UMEET CBOMM IIpe/-
KOM aTpycckoro meaBes. [lemepHblii MeaBeab MOYTH Ha TPETh KPYIHee Co-
BpPEMEHHOI0 Oyporo MeaBesi — JJIMHa ero Teja nocturaia 3,5 M. I[lepeaHsis
yacTb Teja Oblia 0oJiee pa3BUTa, YeM 3a[lHsIsI, HOTU KOPOTKHE U CUJIbHbIE,
rojioBa MaccuBHas. Yeper meiepHoro MeaBest OTIMJaeTcs oT yepera 0y-
poro 6oJjiee KpyThbiM JJ00M. OCHOBHYIO MUIILY MEIIEPHOTO MeABEIs COCTaB-
JISUTA TPaBSTHUCTBIC pacTeHUs. BeposTHO, OH OBLT BCESTHBIM, KakK 1 COBpe-
MEHHbIe Oypble MEIBEAU, HO B OCHOBHOM IUTAJICSI PACTUTEIBHOCTHIO.

B Hacrosee BpeMst BO3MOXHBIMU ITOTOMKAMM TIEIIIEPHBIX MEIBEICH SIB-
JISItoTCs Tobuiickue Mmenenu (puc. 51) B MOHronuuy u MeABEAU B yaaJeHHbIX
yactsx [Tupeneii B EBpone. Mi3BecTHbI nucaresb 1 najeoHtosor N.A. Ed-
peMOB MHUCcaJl, YTO Ha CaMOil BbICOKOI rope 10xHoii Toou Carcar-Llaran-
borno B HemocTymHbIX Telepax 0ouTaeT roOUMCKUil MeBelb — MOYTH BbI-
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MEPILIUIA MOABUJ MEeIEPHBIX MeIBEeii. ABTOp CChLIAETCSl Ha TO, YTO 3TO
>KMBOTHOE BUJIEJIM COBETCKME MccieqoBaTe M 3aanTtaiickoii [oou B 1943 romy.
ToOuiickuii MeaBeab sIBJIIETCS IMMOABMIOM Oyporo MenBeas. 3aHeceH B Kpac-
HYI0 KHUTY MOHTOJIMM KaK BUJ, HAXOASIIUICS MO YIrpO30il MCUe3HOBE-
Hus. UccnenoBanms B 2022 roay 3acdukcupoBanu Bcero 51 mensenst. [oomii-
CKME MEABEIM MCITOJIb3YIOT MEIIePhl B KAUeCTBE OEPJIOT W UIIYT MEIIePhl C
MpPOXJIadHOM, CTAOMILHOM TEMIIEPATypOil M XOPOIIEH BEHTUISILIUEIA, YTOObI
00ecneyrThb MOAXOASIIIYIO Cpeay sl cristukKu. OOBIYHO OHM BNAAAIOT B CIISTY-
Ky Ha CpOK He 6oJjiee Tpex MecsilieB — ¢ ekadps 1o deBpaib.

Puc. 51. CoBpeMeHHBbII MelepHbIii MeIBeab B ropax mycTbiHU [00u1
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ITupeHeu pacrosioxkeHbl Mexxay buckaiickum 3aiauBoM U Cpenu3eMHbIM
MopeM Ha Tepputopuun Opantnm, Ucnianum n AHmopphl. biaromapst ymaneH-
HOCTH OT IIMBWJIM3AIUHU, KUBOTHBIN MUp B [TupeHesx coxpaHWics Jydiie,
YyeM B IpYyTUX TOpHbIX MaccuBax EBpornbl. U B ropax nmosipisieTcst Bce 00blie
MmenBeneil. B HacTosee BpeMsi y>ke CTOUT BOITPOC O TOM, KaK 3alllUTUTh CTa-
Jla OBEll, TaCyIIMXCS Ha BHICOKOTOPHBIX JIyTax, OT TOTOMKOB TMEILEePHbIX Me/I-
BeIei.

CnpaBoYHbIN maTepuan

MNewepa MmaHai B bawkupum 6bina OTKPbITa YPasibCKUMKU NANEOH-
Tonoramu B 2009 roay. B 31Ol neuiepe oHM 06HAPYKUAKU, B TOM YUCAe,
M Yyepen mManoro newLepHoOro meaBenA ¢ UCKYCCTBEHHbIM OTBEPCTUEM
(puc. 52). Bo3pacT apTedakTa coctaBaseT okoso 35 Tbic. eT. YcTaHoBE-
HO, YTO NewlepHbI MeaBeab Nornb B Bospacte 9-10 net. [lo AaHHOM
HaxoAKM 6bl/1 U3BECTEH INLWb OAMH AOCTOBEPHbIM GaKT fobbluM newep-
HOro MefBe A Ye/I0BEKOM, OCHOBbIBAIOLLMIACA HA XapaKTepe noBpexae-
HMA NO3BOHKA MeTaTe/IbHbIM Opyuem. Mpun nccnefoBaHnmM ypanbckue
yyeHble 06HapyKWIM B Yepene neLepHoro meagean oTBepcTune, Kotopoe
6b1710 cAeNaHO KpeMHMEBBIM HAKOHEYHMKOM OT KomnbA. OTBepcTue bblno
MOKPbLITO Ka/ZIbLMTOBOM KOPKOM, KOTOPasA NOSIHOCTbIO 3aKpblBasia OTBEP-
ctue. Cnepbl 3aXKMBNEHUA BOKPYr OTBEPCTUA B Yepene measensa oTcyT-
CTBYIOT. OTO FOBOPUT O TOM, YTO MNOBPENKAEHME €r0 Yepena u ABUIOCb
NPUYNHON CMEPTU KMBOTHOTO. HaNnoOMHUM, 4TO ronybornasblie CBETNO-
KOXXWMe HeaHZepTasblbl 06UTann Ha naaHeTe NnpUMepHOo 250 Tbic. eT U
ncyesnun okono 30 Tbic. NeT TOMy Hasaz,. To ecTb yOUTbIN NeLLepHbIN Mes-
BeAb MOT BbITb UX A0ObIYEN.

Puc. 52. OTBepcTue B yeperie IneiiepHoro Measeas u3 neiiepbl MManaii
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1.3.3. MewepHbie rueHbl

IMpenkoM nemiepHoii rueHbl (puc. 53) cunuTaeTcs MATHUCTAsI TUEHA, KO-
TOpas COXpaHWIACh 1 A0 HalmXx nHel. B EBporie nemepHasi rueHa rmosiBuiach
300—500 TeIc. neT Hazan. IlemepHas rueHa nocturana 1 M BeICOTHI. Becuia
oT 80 mo 110 k1. DTU XKMBOTHBIE OBLJIM HOUHBIMUY XUIITHUKAMU, XXUJIA B TIe-
1Iepax v BeIpAIIMBAJIA TaM XK€ IeTeHbIIIeil. Pa3Hulia B Tporopumsix KOHeY -
HOCTEI MEXIy NelepHBIMUY U IIITHUCTBIMU TMEHAMM YKa3bIBaeT Ha MX JIyd-
LIYIO TPUCTIOCOOJIEHHOCTh K O€TY, YeM COBPEMEHHBIX TISITHUCTBIX TUEH U3
Adpuku.

Puc. 53. [emepHas rueHa. PeKkoHCTpyKIust

CnpaBoyYHbIA MmaTepuan

Coscem HegaBHO (2017-2022 rr.) y4eHble 06HapYyKUAU U UCCieao-
Ba/IM NeLLepy B Xakacuu, B KOTOPOW 06UTaNM NeLLepHble TMeHbl TPUMEPHO
42 Tbic. NeT Hasag,. JTa newepa Ha CeroAHALWHNIN AeHb ABNAETCA Kpyn-
HEWLWMM 10roBOM 06UTaHMA NeLepHbIX reH B A3nun. OHa noayymna Ha-
3BaHue MHelickas no baunsnexalueit peke MHei. B newepe 6bi111 06Ha-
py*X€Hbl OCTAaTKM MULLKN TMEeH — OTAe/IbHble KOCTU BM30HA, MaMOHTa,
HOCOpOra LWepcTMUCToro U Hocopora Mepka, oneHs baaropogHoro 1 Ase-
peHa. Umenucb 1 oTaeNbHble KOCTU XMLLLHMKOB — Byporo measeasn, BO/Ka
W ancuubl. Huyero nogobHoro B Xakacuu ele He Haxoanan. Kpome mHo-
YKeCTBa KOCTel CKeNneToB, B nelepe bblan HaAeHbl ABa Lenblx Yepena
B3POC/IbIX TMEH U OAMH LeNblil Yepen MON0A0ro FTMeHeHKa, YTo ABNAETCA
YHUKanbHbIM 418 Poccuun. B Cubupwm pasmepbl rpoTa neepbl HencKon
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YCTynatoT TONIbKO pa3mepam KpacuBeMLLMX, CO CTaflarMUTaMm 1 CTanak-
TUTaMW, FPOTOB NeLepbl BOPOANHCKOM, TaKKe HaxoaALLencs B Xakacuu.
O ppeBHUX 06UTaTeNsIX 3TOW NeLepbl, KPOME HbIHELWHUX NeLLepPHbIX
NIeTYYMX MblLLIEN, HUYero HeM3BecTHO. BO3MOXHO, MOTOMY, YTO AHO ne-
Lepbl MOKPbLITO CbIPOMN MUHOMN, CKPbiBaOLWEW OCTaHKMU NMPEXHUX
obutatenen.

ITo umeromumces naHHbIM, ipuMepHO 300 ThIC. JIET Ha3a IellepHbIE JIbBbI,
MeJIBeIM U TMEHBbI pacCceJUINCh B €BPOIECKOl YacTU U Ha ceBepe A3uu, a
TeIIepHBI JIEB MOSBUICS AaXe B AMepuke. To ecTb meniepHble XKUBOTHBIC
paccesisuIuCh B MecTax Mpe/roaraeéMbix Hauboyiee ”HTEHCUBHBIX METEOPUT-
HbIX 00MOapAPOBOK B ITpolLIoM. 1 0CHOBHBIM MECTOM MX OOUTAHUSI CTAIM. ..
BBICOKOTOpHbIe Tetepbl! OueBUIHO, UTO TaM OHU ObLIU B 0€301aCHOCTU U
OT METEOPUTHBIX O0OMOAPAMPOBOK, U OT LyHaMU. BeIMUpau 3TU XKUBOTHBIE
MOYTHU B TOYHOM COOTBETCTBUU C MTpeAsIaraeMoii st 00CYKAeHUSI XPOHOJIO-
rueit (pazaen 5.3 NaHHOUM KHUTU) pa3BUTUS YET0BEUECKOM BbICOKOPA3BUTOM
LIMBUIM3ALIMK Ha 3eMJie: B eBPOIeMCKON YacTU TelllepHble TMeHbl Hauyalu
ucye3arb npuMepHo 20 ThIC. JIET Ha3a/l U MOJHOCThIO ucuesnu 11—14 thic.
JIeT Ha3aj, JIbBbl U MeJIBeIM HayaIu ucuye3aTh MpuMepHo 19 Thic. JeT Ha3a/.
B CpennzeMHOMOpbE MeliepHble MeIBEAN Hayalu NCcUe3aTh e1lle paHbllle —
23—24 toIc. et Ha3ax,. Ele 0ojiee BEpOSITHO, UTO B CBSI3U C HEYYETOM LIEJIOTO
psina hakTOpOB P JATUPOBKE OCTAHKOB IEIIEPHBIX KUBOTHBIX PAIUOYTJIe-
POAHBIM METOJOM BO3PACT OCTAHKOB IPU UCCIEIOBAaHUMU apXeoJoraMu MOT
OBITh 3HAUUTEIHLHO «OMOJI0XEH» . OCTaHKU IeIIePHBIX JKUBOTHBIX MOI'YT ObITh
CYILIECTBEHHO CTapllie, a 3HaYUT, CABUTAeTCsl B INyOb BEKOB U JaTUPOBKA MX
ncye3HoBeHUsI. OCHOBHOM NMPUUMHON BBIMUPAHUS MEIIEPHBIX JKUBOTHBIX
yUeHbIe CUYMTAIOT yejoBeka. Huuero ynMBuTEIbHOTO B 3TOM HET, Belb BbICO-
KOTOpPHBIE Mellephbl, 3aHUMaeMble TIeIEPHBIMU KUBOTHBIMU, HY>KHBI ObUTH
CaMUM JIIOASIM JUISI CTTACEHUSI OT METEOPUTHBIX 00MOAPAMPOBOK U IyHAMU.

1.3.4. MNewepHble neTyyne mbilin

Eme omHUM MHTEpECHBIM BUIOM ITEIIePHBIX XXUBOTHBIX SIBJISTIOTCS TIe-
LIEPHBIC JTIETYIME MBIILIN, OPUESHTUPYIOIIME B TPOCTPAHCTBE C TOMOIIIBIO 9XO0-
Jjokauuu (puc. 54) 1 U3BECTHbBIE BO BCeX YroJikax rjaHeTsl. Ho Bcerna v aTu
MBI XXWJIK B TIEIIepax U UCITOIb30BaTH 2X0ojJoKaiuio? OTBETH HA 9TH BO-
MPOCHI yueHbIe TTOJYUYMIN OTHOCUTENbHO HeaaBHo. B cdespaine 2007 rona
B BaitomuHre amepukaHckue yuyeHble OOHApYXUIW Ha JTHE APEBHETO 03epa
JIBa UCKOITaeMbIX DK3eMILIsipa HEU3BECTHOTO paHee BUaa JIETYUYUX MbILIEH,
HazBaHHOTO Onychonycteris finneyi. DTo caMblii IpEBHUI MPETOK COBPEMEH -
HBIX JIETYYMX MBbILIEN, TaK KaK BO3pacT IpyHTa, I11e ObUIM 0OHApyKeHbI ap-
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Te(aKThl, COCTABISIET OKOJIO 52 MJIH JieT. CUJIbHO YIIMHEHHbIE MaJIblibl 1
(bopma rpyaHOI KJIETKM 3TOTO IPEBHEro BUIA JIETYUUX MbILIEH CBUAETENb-
CTBYET 00 X CIIOCOOHOCTU K aKTUBHOMY MoJieTy. JUIMHHbIEe 3aH1e KOHEY-
HOCTU U KOTTH Ha BCeX MSITU NajibliaX YHACIeI0BaHbI OT HA3¢MHBIX ITPEIKOB.
Onychonycteris He UMeeT XapaKTEePHBIX MPU3HAKOB 3XOJIOKAIIUN — Y HETO
HoOpMaJibHasl YJIUTKA yXa U OTCYTCTBYET €€ yBeJIUUeHUe, HeOOX0AUMOe st
perucrpaluy OTpaXKeHHbIX BOJH. M3yueHre nponopiiyii Teaa JeTyqrx Mbl-
1Ie MO3BOJIMJIO cleaTh BIBO/, UTO 9TOT APEBHUI BUJ BeJ JIeCHOI oOpa3
KW3HU, KaK ¥ HEKOTOPbIE BUIBI CYIIECTBYIOIIMNX PYKOKPBUTBIX (puc. 55).
CuuTaeTcs, YTO SBOIIOLIMS JIETYIUX MBILIEH MTpoucxoauia B soueHe (33,9—
56 MJIH JIeT Ha3ajm).

Puc. 55. Jletyuue cobaku (KpbUTaHBI) HA OTABIXE B JIECy
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CrnenyeT OTMETUTD, YTO 3XOJOKAIIMIO UCIIOIb3YIOT HE TOIBKO JIETYYre
MBbIILIU, HO U IeJIb(UHBI, TIOJEHU, MITULIBI (HATTpUMeD, Tyaxapo) U 3eMJIepoii-
K. BeposTHO, ax010KalMs TTepBOHAYAIbHO BO3HUKIIA KaK TTOMOIIb 3PEHUTO
Y >KMBOTHBIX, OOMTAIOLIMX B INTyOMHAX BOJI, a ITPU BBIXO/IE )KUBOTHBIX Ha 3¢M-
HYIO TTIOBEPXHOCTh CTajia TOMOTaTh TeM M3 HUX, KTO CTaJl UCTIOJIb30BaTh IS
00UTaHUS TeMHbIE Melepbl WM CTaJl BECTU HOYHOI 00pa3 Xu3Hu. Bmecte
CO CBETOBOU BOJTHOM U181 JTOKALIMU STUMU XKUBOTHBIMU CTajia UCMOJIb30BaTh-
cs1 ¥ 3ByKoBas BoyiHa. Cpeu YIeHUCTOHOTUX 9X0JI0KalMs OOHapYKeHa TOJIb-
KO Yy HOUHBIX 0a00oueK COBKOB. babouK1-COBbI OUEHb KPYITHbIE, pa3MEPOM
65—200 MM 1 U3BECTHBI CBOMMHM OIPOMHBIMU TJ1a3HBIMU IIITHAMU, KOTOPHIE
HaNOMUHAIOT IJ1a3a CoBbl. JJaHHBII BUA 6ab0ueK BCTPEUYAIOTCSI TOJBKO B Jie-
cax Mekcuku, LlenTpanbHoii u FOxHOIT AMepuKu.

Puc. 56. Jlery4yas co0aka (KpbUIaH) B IIOJIETE

OnHako 3peHre UCUe3IIO TaJIeKO He y BCeX XKMBOTHBIX, 00JIaIal0NINX 9X0-
JIoKalue, a TOJIbKO Yy MeIEePHbIX JIETYUUX MBbIILIeH U 3eMiepoek. Y mpuunHoit
9TOTO MOXET OBbITh TO, YTO MEPBbIE CMACATUCh OT METEOPUTHBIX OoMbOapau-
POBOK B Iellepax, KOTOPbIE CTAIM MECTOM UX MOCTOSIHHOTO OOUTAHUsI, BTO-
pble HAllUTK CITaCEHUE OT JIECHBIX MOKapOB, BbI3bIBABLIMXCS METEOPUTHBIMU
OGoMOapaMpoBKaMM, MO 3eMJIeid. 3peHure ObLIO yTpaueHO STUMU KUBOTHBI-
MU BBUJYy €r0 HEHYXXHOCTHU MPU HaAJTMIKUM 9XooKalu. Koraa 3To npounso-
1710 Y MEeIePHBIX JJETYYMX MBIIIEH, TOKa HeM3BecTHO. Ho y MHOTUX IpyTrux
>KUBOTHBIX, UCMOJIB3YIOLIMX 9X0JIOKALMIO, 3peHUe coXpaHWIoch. CoXpaHu-
JIOCh 3peHMeE Y JIETYUnX cobaK (Kpbl1aHOB) (puc. 56), KOTOpHIE TaK Xe, KaK 1
MeliepHble JIETYUYUe MBIIIN, OTHOCITCS K OTPSIAY PYKOKPBLIBIX MJIEKOMUTa-
fomwmx. [TpmInHO MOXKET OBITH TO, UTO KPbLIAHAM MTPAKTUYECKU HEBO3MOXK -
HO MOCTOSIHHO XXUTb B Melllepax BBULY UX OTHOCUTETbHO OOIBILIMX Pa3MEPOB
M0 CPaBHEHUIO C JIETYYMMU MbIlIaMU. PazMax KpbLIbeB Y KPbLIAHOB MOXKET
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npocturath 150—170 cM, ripeBbIiias B 5—6 pa3 pa3Max KpbUIbEB JIETYYNX MbI-
mreii. Kak ciencrBue, apeai o0MTaHWS KPbLJIAHOB, B OTJIMYKME OT IEelIEePHBIX
JIETYIMX MBIIIEH, TOBOJIBHO Y30K — KPBIIaHbI XKUBYT TOJIBKO B TPOITMKAX 1
cyorponukax (B Azuu, Abpuke, Erunre, Typunu u Ha Kunpe).

1.4. Tony6ornasbie cBeTI0KOXKME «b6orn». Kto oHn? U npuuem 3gecb
KaTakAusmbl Ha 3emne?

CBETIOKOXHME TOJTyOOTJIa3ble IO COCTaBIISIIOT TOJBKO okojio 20 % Ha-
ceJIeHUs TIJIAHEThI, M UX KOJMUYECTBO, K CYACThIO, CHUXKAETCS C TeYeHUEM
BpeMeHu. M cBeTias Koxa, v rostyOble T1a3a SIBJISI0TCS Pe3yJIbTaTOM MyTalluu
JaJIEKO HE CaMOM MOJIe3HOM, BbI3BAHHOI CHUXKEHUEM BbIPaOOTKY MeJIaHWHA
B OpraHU3Me JIIoJIeH U3-3a HETOCTATOYHOTO MOJYYEHUSI COJTHEUHOTO YJIbTpa-
(puonera. EctecTtBeHHbIMU 1 HanboJiee MOJE3HBIMU JJIsI JIIOAEH SIBJISIIOTCS
TeMHas Koxa U KOpuuHeBble r1a3a. [Touemy ke B JiereHaax Bcex Hapoa0B
MUpa TeXHOJIOTUYECKHe JOCTUXKEHMUSI, OyIb TO TIaBKa METAJJIOB WU BbIpa-
1IMBaHUE KYKYPY3bl, CBSI3aHbl UMEHHO C roJly0OT1a3bIMU CBETJIOKOXUMU
«boramu»? TaKOBBIMU SIBJISLIMCH OJIUMMUICKUE «0oru» JIpeBHei [peunu.
KT0 Xe oHu — 2T 3aragouyHbie «0oru»? M He SBISIOTCS JIU IIPUIMHOMN UX
MPOUCXOXKICHUS KATaKJIM3MbI Ha 3emiie?

Wckntouas nosiBfieHre BCSIKMX MHOTIIAHETSH (ITyCTh 9TUM 3aHUMAIOTCS
nucareau-(GaHTacTbl), MOMbITAEMCS TEXHUUYECKU pa300paThesi B 9TOM BOMPO-
ce, aHaJIM3UpPysl BCe MMEIOIIMEeCs] Ha CETOIHSIIHUMI AeHb JaHHbIE Pa3HbIX
HayK. Ml HauHeM ¢ HalluX JaJleKUX-IJIEKUX MPeIKOB — roMMHUH. Hanmom-
HUM OOILIENTPUHSATYIO B HACTOSIIIIEE BPEMSI CXEMY SBOJIIOLIMU XKUBOTHOT'O MUpa:
pbIOBI — 3€MHOBOJIHbIE — MJIEKOMNUTaOIMe — yeaoBek. Heodxoaumo ot-
METUTh, YTO B TIpOLIeCCe U3YyUEHUs MaTepUaioB UCCIeIOBAaHUI yUeHbIX-TIa-
JIEOAHTPOIIOJIOTOB BOIIPOC O FOJIy0OTIa3bIX CBETIOKOXUX «O0rax» rmiaBHO
nepepoc B BOIIPOC O MUTPALIMSIX HALLIUX TTPEAKOB, CBSI3aHHBIX C KaTaKJIu3Ma-
MU Ha 3emJie B UICTOPUYECKU 0003p1MOM IIpoliuioM. BeposTHo, OoJiee mpa-
BUJIbHO TOBOPUTDH HE O MUTpALIMKM HAILLIUX MPEAKOB, KOTOpas MMesia MecTo, a
O CMEILIEHUHU LIEHTPOB Pa3BUTHUS JAPEBHEN LUBUIM3ALUM, TJTABHOM NPUIMHOM
KOTOPOTO MOIJIU SIBJISITHCS LiyHaMU cO cTOpoHbl CeBepHoro JlenoBUToro oke-
aHa (pazgen 1.2 kHurun) v nageHue 22 ThIC. JIET Ha3al OTPOMHOIO acTepouaa
B paitoHe DWIMIITMHCKOTO MOPSI, YTO BHI3BAJIO 00pa30BaHME OIPOMHENIITIX
1yHamu B TvXoM oKeaHe, UTO MPUBEJIO K 3aTOTUIEHUIO TeppuTopuit Meso-
aMmepuku 1 Azun. OcTaTky IpeBHUX TOPOJOB 1 COOPYKeHUIT B Me3oamepu-
K€ YaCTUYHO PACKOIIaHbl U UCCIIeIOBaHbI, a B A31M 3TO ellle TOJbKO Mpel-
CTOMT CHIENaTh.
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CnpaBoyHbIA maTepuan (M3 Bukunegum)

rOMVIHVI,CI,bI M TOMUHUHW — AOBe rpynnbl NPUMaTOB. rOMVIHVI,CI,bI — 3TO
rpyrnna, COCTOALLAn U3 LWWMMMAH3e, rOPW/IJ, OPAHTYTaHOB M BCEX /IOAEN.
Mx 06bI4HO Ha3bIBAOT FOMUHMAAMMW. [OMUHUHM — 3TO rpynmna, CocToALLas
N3 COBPEMEHHbIX It0AEN U MX BbIMEPLINX BUAOB (puc. 57). To ecTb romu-
HWHbI ABAAIOTCA NOArPYNMNoi rommHmMaos. OCHOBHOE pasfiume mexay
HUMM 3aKNOYAETCA B TUME KUBOTHbIX, KOTOPbIE OTHOCATCA K KasKA0W
rpynne.

Puc. 57. PexoHcTpyK1IMsI 3HAMEHUTOTO TOMMHMHA JItocu
(paHHMIT aBCTPAJIONUTEK, aTa CYIIeCTBOBAHUS — 3,2 MIIH JIET Ha3a)

Cpeny y4eHbIX CyIIeCTBYeT MHEHME, YTO DBOJIOLMS TOMUHWH ObLJIa He
MNpSIMOJIMHEMHOM (KaK CTBOJI AepeBa), a BeTBUCTOM. To ecTh Ha OAHOI Tep-
PUTOPUH OMHOBPEMEHHO MOTJIO CYIIIECTBOBATh HECKOILKO BUIOB TOMUHUH.
HcciienoBaHUSIMU YCTAHOBJIEHO, YTO KOJIBIOGJIbIO TOMUHUH SIBjIsieTCs Ad-
puxka. [IryOMHHBIE TEPPUTOPUU STOTO KOHTUHEHTA TIOYTHU HE TTOABEPTAINChH
B MPOIIUIOM METEOPUTHBIM OOMOapaINpOBKaM M OB HEAOCTYITHBI TS 11y-
Hamu. B Adppuke oOHapyKeHbI OCTAHKM caxeJIOHTpomna (6—7 MJIH JIET Ha3aj),
oppopuHa (6 MJIH JIeT Ha3am) U aBcTpajionuTeka (4,2 MITH JIeT Ha3am). DTH
TOMUHWHBI TIepeIBUTAINCH Ha ABYX HOTax (OMITemaan3M), HO IO pa3Mepy
MO3ra OHU He OTJNYAIMCh OT COBPEMEHHOTO InMIan3e. CylecTBYeT LesIblit
PSII TEOPHiA, OO BSICHSTIOIINX ITPOMCXOXACHIE OUTteqan3Ma y roMuHIH. Ofi-
HOI U3 TIEPBBIX MOSIBUJIACH TEOPUS CaBaHHBI, TTPEITOKeHHAST aBCTPATUMCKUM
aHtpornosiorom Paiimonaom laptom B 1925 roay, o0bsicHsIto111as OUTieaanu3M
amanTaluueit MpeaKoB JIIOAeH, TTepBOHAYAIbHO OOUTABIIIMX Ha IEPEBBIX, K
SKW3HM B cCaBaHHE, KyJla OHU OBLTH BEIHYKIECHBI BBIXOIUTD [IJIST OXOTHI Ha Tpa-
BOSITHBIX XKUBOTHBIX (puc. 58). Ho Bo3HMKaeT 3aKOHOMEPHBbII BOIIPOC: T10-
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YeMy TaKUM CIIOKHBIM IyTeM, Yepe3 OOMTaHue Ha AePEeBbsIX, 36eMHOBOIHbBIC
OCBauBajIu cyury?

Puc. 58. DBostoLns TOMUHUH — C IEPEBbEB K CABaHHE

Boiee ecrecTBeHHOI 1 yOeIUTEITBHOM SIBIISICTCSI TECOPUST, YTO TOMUHUHBI
BBOJIIOLIMOHUPOBAIH, TTPUCITOCAOIUBASICh K 38MHOBOJHOMY CYILIECTBOBAHUIO,
MUHYS CTaINI0 OOUTAHUSI Ha JePEBbIX. DTOM TEOPUU MPUACPKUBACTCS P
COBPEMEHHBIX aHTPOIIOJIOroB, B ToM uuciie bepHapa Byn, Kesun XaHT u
®ummm Tobuac, cyuTalonne TeOPUIo caBaHHBI OIIMO0YHOM. [To mx MHe-
HUI0, TOMUHUHBI OXOTUJIUCH Ha TPABOSIIHBIX SKUBOTHBIX, a TAKKE COOMPATIN
MOJUIFOCKOB U JIOBUJIN PHIOY Ha MEJIKOBOIIbe (puc. 59). 3eMHOBOIHOE CYIIIE-
CTBOBaHME TPeOOBAJIO CIIOCOOHOCTH TIJIaBaTh U HBIPSITh, OTIMYAIOLLIEH Yesio-
BeKa OT 00e3bsH. JlaHHass Teopust 00bICHET MHOTHE aHATOMIIECKIE 0CO-
OEHHOCTHU COBPEMEHHOTO YeJIOBeKA: MPSIMOXOXKAEHNE, OTCYTCTBUE IIEPCTH,
KPYITHBIN MO3T, HU3KOE TMOJIOKEHNE TOPTAHN OTHOCUTEJIBHO HOCOTJIOTKH,
XapaKTepHOE IJISI MOPCKHMX MJICKOITUTAIOIINX, TIEPBOPOAHAS CMa3Ka HOBO-
POXIEHHBIX JIETei, BHICOKUI HOC C HAITpaBICHHbIMU BHU3 HO3APSIMU, TIpe-
JOTBpALIAIONINIi MoNagaHe BOAbI B HOCOIJIOTKY, U KUPHAast KoXa ¢ 00UIu-
€M CaJIbHBIX KeJIE3, KOTOPast MOXKET CJIY>KUTh JUISI 3aILUThI OT BOJIBI.

HaiinenHble 1 n3ydeHHbIE OKAMEHEIOCTY TOMUHWH MOKA3bIBAIOT, YTO PO
Homo (ot natuHckoro Homo — «4enoBeKk») BO3HUK U3 BIMEPILIETO POjia aB-
CTPaJIONTUTEKOB M BKITIOYAET B ce0s1 COBpeMeHHBIN BuI Homo sapiens (4emo-
BEK pa3yMHBIi1), a TAKXKe HECKOJIBKO UCUE3HYBIIMX BUIOB, B IIEPBYIO OUuepeib
Homo erectus u Homo neanderthalensis.
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Puc. 59. 3CMHOBOI[HO€ CyHI€CTBOBAHME TOMUHUH

Cuuraercsi, uto Homo erectus MOSIBUJICS OKOJIO 2 MJIH JIET Ha3aj U pac-
npocTpaHuiIcs 1o Beeit Adpuke 1 EBpazuu. DTo ObLI MepBbIi YeJTOBEYECKUIt
BUI, IPEACTABIISIBIINI COO0M 0OIIIECTBO OXOTHUKOB-COOMpaTEIei, UCIIOIb-
3YIOIIIUX OTOHb. Homo erectus pocylllecTBOBa 0oJiee MUJIJIMOHA JIET U pa3-
BUJICA B HOBBIE BUIBI 0K0I0 500 ThIC. JeT Ha3an. Homo sapiens OSBUIICS
okos10 300 ThIC. JIeT Ha3ax, ckopee Bcero, B Adpuke, a Homo neanderthalensis
TTOSIBUJICST TIPUMEPHO B TO ke BpeMs B EBporie u 3amagHoit A3un.

B Hacrosiiee BpeMsi caMbIM U3YYeHHBIM BUIOM SIBJISIIOTCS] HEAHAEPTasIb-
el (puc. 60). HazBaHme «HeaHpepTaie» MpOUCXOAUT OT ToTMHBI Hearmep-
Tajb B [epMaHuM, rae ObLT HaiiieH Yyepen OMHOTO U3 MpeACTaBUTENIe 3TOro
Bujaa. B oCHOBHOM OCTaHKM HeaHAepTaJIblieB ObLIM OOHAPYKEHbI B MelIepax.
IlepBoie M10a1 C YepTaMU MPOTO-HeaHaepTaiblia mosgBuinch B EBpore 600—
350 Thic. eT Ha3aa. MI3BeCTHO, UTO HeaHIepTalblibl HACEISIIM OOLIMPHbIE
TeppuTopuu B riepuof BpemeHu ot 130 go 30—35 ThIC. JIeT Ha3ad U AeCATKU
TBHICSIY JIET XXUJIU OHOBPEMEHHO C HAILIMMU HEMOCPEACTBEHHBIMU MpeaKa-
MU — KpoMaHboHIaMKU. OCHOBHOI 00/1aCThI0 OOMTAHMS HeaHAePTaJbleB
cuntaetrcsa EBpomna (puc. 61), HO UX IIPUCYTCTBHE OOHAPYKEHO ¥ Ha AJTae.
CorracHO OTHOM M3 CYIIECTBYIONINX TEOPUIA, HeaHIePTAIBIIBI IBISIOTCS Ha-
LIIAMU TIPSIMBIMM MIPEKaMU, MPOSBOTIOLIMOHUPOBAB B KPOMaHbOHIIEB, KO-
TOpbIE, B CBOIO 0uepe/ib, MposaBoJitoliMoHrnpoBaiu B Homo sapiens (uenose-
Ka pazyMHoro). Ho G0JIbIIMHCTBO YY€HBIX B HACTOSIIEE BPEMSI CUUTAET, UTO
HeaHAepTaiblibl ObLIM MapajjiebHO Pa3BUBAIOIIMMCS BUAOM U Tiepeaalu
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HaM 3a CYET CKpEIIMBaHUs KaK ¢ KPOMaHbOHLIAMHU, TaK U ¢ Homo sapiens
YacTh CBOMX I'eHOB. DTO npou3oiuio npuMepHo 5S0—100 Teic. teT Ha3an. YcTa-
HOBJIEHO, YTO ITOYTH Y KaXIOI0 YeJIoBeKa, KpoMe appuKaHIIEB, KUBYIIAX
1oxxHee Caxaphbl, MIMEIOTCSI HeaHIepTalbCKue TeHbl B ripeaeiiax 1—4 %. Takke
YCTaHOBJIEHO, YTO KOJMYECTBO HEAHIEPTAIBCKIX F€HOB YMEHbBIIIAETCS C KaX-
JbIM HOBBIM TTOKOJIEHUEM JTIOJIEH, TaK KaK OOJIbIIIAsT YacTh U3 HUX SIBJISIETCS
HeOJIarONPUSITHOM JJTsI BRDKMBAHUS U ITPOIOJIKEHUST poaa. Yo e momydus
YyeJIoBeK OT HeaHaepTaablLeB?
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Puc. 60. Heanmepraiblibl (DEKOHCTPYKIIHST)
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Puc. 61. Mecra HaX010K OCTaHKOB HeaHepTasiblieB B EBporie
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B nauane 20-x rogoB XX Beka yuyeHble JIxxaHet Kenco u JlaHHeMaHH
u3 MHCTUTYTa 3BOTIOLIMOHHOM aHTponosoruu B Jleiinuure (Iepmanust) npo-
AHAJIU3UPOBAIM CTPYKTYPY OOPBIBKOB FeHOMAa HeaHIePTaJIbIIEB, COXPAHUB-
mmxcs B JIHK mpumepHo 112 Thic. OpuTaHIleB, y4acTBOBABIIMX B UCCIIEIO-
BaTEJIbCKOM ITpoeKTe Biobank. YdeHBIM yaaa0Ch IOATBEPANTD, UTO HEAHIEeP-
Tajblbl JECTBUTEIbHO MOMOIJIM HAIIMM IMpeaKaM MPUCIOCOOUTHCS
K xku3Hu B EBporie. Oka3zanoch, 4TO COBpEMEHHBIE JIIOIM YHACIe10BaIu
OT HEaHJIEPTAJIbLIEB HE TOJILKO T€ F€HbI, KOTOPbIE CBS3aHbI C roJ1ydoi oKpa-
CKOIi TJ1a3 1 CBETJION KOXel, HO U Te, KOTOPbIE SIBJISIIOTCS HOCUTESIMU TeM-
HBIX I[J1a3 U CMYTJION KOXU, a TAKXKe psiia APYIMX CBOMCTB. YKa3aHHas BbIllIe
ajanTalus Mpou3o0Iilia 10CTaTOUHO ObICTPO — 32 HECKOJIbKO MOKOJIEHU I
Oyaylire eBpoIeiiibl M a3uaThl IPUOOPEY reHbl, CBSI3aHHBIE C OKPACKOM
rJ1a3 U KOXHU, KpeNKUM UMMYHUTETOM U TOBBILLIEHHON CTOMKOCTBIO K TO-
TepsIM TeIlJla U IPYTUMMU CBOMCTBAMU, HEOOXOAUMBIMU JIJISI BBDKUBAHUS B
0oJiee CypOBBIX YCIOBUSIX ITO CpaBHEHUIO ¢ apprkaHCcKUMU. ClieayeT o0paTUTh
0co0oe BHMMaHKe Ha TO, UTO pa3HOOOpa3ue 11BeTa IJia3, B TOM YUCJIe U T0-
JyOBIe, a TAKKE CBETIIBIN IIBET KOXKM (pHC. 62) MBI HAcJIeI0BaIu OT HeaHAep-
TaJIblIeB, OCHOBHBIM MECTOM OOMTaHUsI KOTOPBIX SIBJISIIUCH Teliepbl. Korna
ke TosIBUJIcS: (heHOMEH ToJIyObIX TJ1a3 y COBPEMEHHOTO ueoBeKa?

Puc. 62. TonyOble r1a3a M CBETJIbIN LIBET KOXKM COBPEMEHHOTO YeJIOBEKa

B 2008 rony rpynma yueHbIX 13 YHuBepcuteTa KoreHrareHa oOHapyKu-
Jla eIMHCTBEHHYIO MYTaLIMIO, KOTOPasl CBSI3aHA CO CHUKEHUEM BBIPAOOTKU
MeJIaHWHAa B paly>KHOI 000JI0UKe IJ1a3a, YTO U BhI3bIBaeT (heHOMEH TOTyOBIX
r1a3. OgunaxkoBas nocinenoBarebHOCTh JIHK rena OCA?2 y rosybornasbix
JIIOJIei MperoaraeT, YTO y HUX MOXET ObITh OMH 001111l TpeaoK. Mccie-
JOBaHUSIMU YCTAHOBJICHO, YTO yKa3aHHas BhIIIE MyTallUsl LIBETA TJ1a3 Mpo-
M30111J1a Y COBPEMEHHOTO YeI0BeKa MPU MUTPALIAU Jtoaei U3 AQPpUKU MTpu-
MepHO 50 THIC. IET HA3a.
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CnpaBoyYHble maTtepuasbl

MenaHuH (oT rpeyeckoro mélas — yepHbI, TEMHbIN) — TEPMUH 4NA
rpynnbl NPUPOAHbLIX MUTMEHTOB, BCTPEYAOLLMXCA B 6ONbLUMHCTBE Opra-
HU3MOB. MMUrMeHTbl MenaHMHa BbipabaTbiBatoTCA B CNeLMan3npoBaHHON
rpynne KAeToK, KOTOpble Ha3blBalOTCA «MeaHoUUTbI». MenaHuH 3auu-
LLLAeT OpraHM3m OT y/bTPadUONETOBOTO U3/TYYEHUA — E€CTECTBEHHbIM U
Haubonee 6e3onacHbIM ANA NOAEN ABNAETCA TEMHbIN LBET KOXKWN U KO-
pu4yHeBble rMasa.

Koxa mroneit TeMHeeT 1oj1 BO3IeiCTBUEM YAbTPadrOoJIeTOBOTrO U3TyYEHUS
COJTHIIA, 0OecIieuyrBast UM JOTIOJTHUTEIbHYIO 3alIUTY. YCTAaHOBIEHO, UTO Y
JIIOJIeH, YbM MPEIKU J0JT0e BpeMsl KUJIM BOJIM3U 3KBaTOpa, B KOXE colnep-
KUATCS O0JIbIIIee KOTUISCTBO dyMeTaHNHA. TeMHOKOXME JIIOAU, Y KOTOPBIX
BbIpabaThIBaeTCs OOJIbIIE 3aIIUIIAIIIETO KOXY dyMeTaHUuHA, UMEIOT 00J1b-
IITYIO0 3aIIUTY OT COJTHEUHBIX 0KOTOB M pa3BUTHS MeJIaHOMBI. CUMTAeTCS, 4TO
HalIu MPeaKu MPUoOpPeSr TEMHBII 1IBET KOXHU 0KO0JIO 1,2 MJIH JIET Ha3al B
pe3yJibTaTe afanTaluy K BO3AeUCTBUIO yAbTPadroIeTOBOTO U3 TyYeHHSI COJTH-
a. lo mosiBaeHUs1 0€3BOJIOCOCTH Y paHHUX JIIOJEH MO 1IepCThIO OblIa OT-
HOCHUTEJILHO CBeTJIasi Koxa, MoJo0Hasl Toi, 4To Obl1a OOHapyXkeHa y Apy-
TUX IPUMAaTOB.

B opranusme yesoBeka BbIpabaThIBAETCSI MEHbIIEe KOJMUYECTBO dymMea-
HUHAa, ¥ KOXa CBETJIeeT, KOorna yiIsTpachroIeToBOe N3TyUYeHUE COTHIIA c1aboe
WM HegocTaTouHoe. CUMTaeTCsl, UTO CBETJIbI LIBET KOXU CBSI3aH ¢ O0UTa-
HHUEM HaIllMX MPEIKOB Ha CEBEPHBIX TEPPUTOPHUSIX C OosIee CIa0bIM ybTpa-
(prioSeTOBBIM M3TyYEHUEM 110 CpaBHEHUIO ¢ TponukaMu. Ho sBeHKU (TyH-
TYCHI), SIBIISIIONIMECS OMHUM M3 IPEBHEHUIITNX CEBEPHBIX HAPOIOB, UMEIOT
CBETJIO-KOPUUYHEBBIN UK OJIMBKOBBIN LIBET KOXH, a TAKXKe TEMHBbIE TJ1a3a.
Bosee mpaBmonmomo6HBIM SABIISIETCS YTBEPKICHIE, YTO HAIITN JaJIeK1e TIpe-
KM TIPUOOpPEIN CBETIBI LIBET KOXU MPU MPEUMYILIECTBEHHOM OOUTaHUU B
neuiepax, CKaJbHbIX UM MOJ3EMHBIX COOPYKEHUSIX, TI€ YJIBTPapuoIeTOBOE
U3JTydyeHME MPaKTUIeCKN OTCYTCTBYeT. CBeT/ias KoxKa Hanbosiee 4acTo BCTpe-
yaeTcs cpeaiu KopeHHoro HacesieHust EBporbl, LlenTpanbHoii u Ceepo-Boc-
TOYHOM A3MH, TO €CTh B TeX MeCTax, IJie UMEeTCsl HauboIbIllee KOJIMUECTBO
0J1aroyCTpOEHHBIX Tellep, CKaJbHBIX U MOA3EMHbBIX COOPYXEHUN ApeBHEN
HuBWIK3aLUK. Teopust «PUHCKOro aBTOXTOHU3Ma», yTBEpKAato1ias MpsiMylo
MPEeeMCTBEHHOCTh CEBEPHBIX (DUMHHO-YTOPCKHX HAPOJOB OT MEPBLIX JIOLH,
nosiBUBILIMXCS elie B Me3ouute (10—12 ThIc. 1eT Ha3am) Ha COBPEeMEHHOM
TEPPUTOPUU BTUX TOCYAAPCTB, SBISIETCS BIIOJHE 000OCHOBAHHOIA.

Yro KacaeTcs 1BeTa T1a3, TO HEOOXOINMO OTMETHUTh, YTO TTOUYTH Y BCEX
MJICKOTTUTAIOIIMX paay>KHasi 000JI0UKa I71a3 KOPUUHEBasK U TEMHOITUTMEH -
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TupoBaHHas. [ToaToMy y Jfoeii caMblii paclipOCTpaHEHHBIM LIBET IJ1a3 Ka-
puit — UM o6J1agaroT mpumepHo 79 % moneit B Mupe. Kapuii 1iBeT 00ycioB-
JIEH BBICOKOM KOHIIEHTpALIMeil B CTpOMe paay>kKHOI 000JI0UKH I71a3 MeJIaHU -
Ha, KOTOPbII BbI3BIBAET MOTJIOIIEHNWE CBETA KaK ¢ 00iee KOPOTKUMHU, TaK U
¢ 6oJiee IJIMHHBIMU BOJTHAMMU.

MenaHuH B 171a3aX, B paay>kKHOW 000JIOYKE U COCYAUCTON 000JIOYKE TO-
MOTaeT 3allMTUTh UX OT yJabTpaduosera; JIoIu ¢ CepbIMU, TOTYObIMU U 3€-
JIEHBIMU TJ1a3aMU 0oJiee MOABEPXKEHBI PUCKY MTPOOJIEM CO 3pDEHUEM, CBI3aH-
HBIX C coHIIeM. B ycioBUSIX HelocTaTKa COJTHEUHOTO CBeTa U yJbTpaduoJie-
Ta (Mpu oOMTAaHUU JIOJel B Mellepax Uin MOA3EMHBIX COOPYXKEHUSIX)
OpraHu3M 4yesoBeKa BbipabaThIBaeT MEHbIIIE 3alIUTHOTO MEJIJaHWHA U TJia3a
YeJIoBeKa CBETJICIOT — Yallle BCEro CTAaHOBSITCS rojyObIMM (puc. 62), pexe
CEpPBbIMU WU 3€JICHBIMU.

CnpaBouHble maTepuanbl (3 Bukunegum)

lonybble 1 cMHKWe ra3a Hanbonee pacnpocTpaHeHbl cpeam HaceneHus
EBponbl, ocobeHHO — B CeBepHoIi (puc. 63). B IcToHMM TaKoi LBET a3
umetot 80 99 % HaceneHus, B lepmaHnm — 75 %. B JaHnn B 1970-x rogax
TEMHbIN UBeT rN1a3 6bi1 AnWb y 8 %, TOraa Kak ceiyac B pesyabrate Mu-
rpaunm ata ymopa sospocna fo 11 %. Mo gaHHbIM UcCAea0BaHUA
2002 roga, cpegn esponeomnaHoro HaceneHma CLUA, poxaeHHOro B
1936—-1951 rogax, HoCcUTenu cuHero u rolyboro LBeTa r/1a3 CoCTaBAAOT
33,8 %, B TO BpemsA Kak cpeam poxaeHHbix B 1899-1905 rogax aToT no-
KasaTenb coctasnfet 54,7 %. Mo gaHHbIMm 2006 roga, ata umdpa ana co-
BpeMeHHbIX 6e/1blx aMepuKaHLEeB cHM3UMach Ao 22,3 %. CuHue 1 ronybble
rnasa BcTpeyatotca U Ha bankHem BocTtoke 1 LleHTpanbHoM A3uu, Ha-
npumep B J/InsaHe, Cupuu, MpaHe, AbraHmcraHe 1 TagxKMKUCTaHe (cpeam
FOpHbIX TaZAXKMUKOB M NaMUpLEB), ceBepHOM MakuncTaHe. PacnpocTpaHeHbl
OHU 1 y eBpeeB-alLIKeHA30B, HaNnpUMep cpeam YKPanHCKUX eBpees nNpo-
LEeHT HocuTenel aTnx usetos — 53,7 %.

Ko xe sisnsincs st Homo sapiens 6e10KOXXKMMU ro1yooryia3eiMy 6oraMu?
[lepBble maieoreHeTUYECKKE UCCAETOBAHMS YUSHBIX ITOKA3aJI1, YTO HEaHAep-
TaJIblIbl ObUTM CBETJIOBOJIOCHIE WJIM PbIXKKE, CO CBETJION KOXEN U TolyObIMU
razamu. M 970 sBIIseTCS CBUACTELCTBOM TOTO, YTO KPOMAaHbOHIIbI, HAILIN
MpsiMble TIPEJKHU, MOTJIM YHACAEA0BaTh CBETJYIO KOXY U rojiyoble T1a3a oT
HeaHAepTalblieB. A TaKKe MOTJIM HacIea0BaTh M 00jiee 00BEeMHBIN MO3T, TaK
KakK 00beM MO3ra HeaH1epTasibleB ObUT 00JIbILIE MO3ra COBPEMEHHOTO YEJIOBe-
Ka IpUMepHO Ha 25 % 1 coctasiisii okoso 1740 cv?®. Crenyet 106aBuTh, 4TO
0oJiee mo3aHUe pacIM@pPOBKY FEHOMOB [TOKA3aJIu, YTO TAKXKE CYLIECTBOBAIU
TEMHOKOXHE, TEMHOBOJIOCHIE M TEeMHOTJIa3ble HeaHAePTaIbIIbl. YKa3aHHbIE
OTJIMYMSI CPEAN HUX MOTJIA OBbITh UHAMBUIYATbHBIMU WX MOMYISIUUOHHBIMU.
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Puc. 63. PacripoctpaHeHHOCTb Toy0bIX r1a3 B EBpone

OueHb XoueTcs cesiaTh BBIBO/, YTO HEAH/IEPTANIbLIBI HE MOTJIN SIBJISTHCS
0CJIOKOXUMU To1ydoriazpiMu «boramu» miisi Homo sapiens o cieayrouum
npuurHaM. Bo-TiepBbIX, caMble MO3AHUE OCTAHKU HEaHIePTANIbIIEB IaTUPY-
10Tcs mepuoaoM He nmosxe 30 Toic. ieT Ha3aa. Bpemsi xe pacisera qpeBHei
LIMBUJIU3ALIMH, 110 BCEil BUTUMOCTH, TPUXOIUTCS HA MIEPUO TPUMEpHO 16—
12,8 ThIC. TeT Ha3am (CTPOUTEIHCTBO «aHTUIHBIX» COOPYKEHUI, OCBOCHUE
PaBHUHHBIX TEPPUTOPUIA 71T BEACHUS CEIBCKOTO X03s11icTBa). Bo-BTOpPHIX,
0€I0KOXKMMU TOTy0O0TrIa3bIMU «0OTaMU» MOTJTH OBITh TPEACTABUTENN TOIBKO
BBICOKOPA3BUTOU APEBHEN ITUBWIN3AIINN, BIAJEBIINE BO3MYXOIJIABAHUEM
(«6oru», Kak mpaBUIo, CIyCKATUCh ¢ HEOEC), ANEKTPUUECTBOM, PA3BUTHIMU
TEXHUYECKUMU TEXHOJIOTUSIMU U Pa3BUTBIM CEJIbCKUM XO3SIHCTBOM.

Ho MoxxHO BO3pa3uTh, YTO YacTh KAMEHHBIX COOPYXEHMI 1 MUPaAMUJI,
OPVEHTUPOBAHHBIX Ha cTapbiii CeBepHbIii rosttoc B [peHtanum, Morsia ObITh
roctpoeHa v paHee 30 ThIC. JIET Ha3aj1 ¢ TPUMEHEHUEM CJIOKHBIX CTPOUTEITb-
HBIX TEXHOJIOTHIA. [laTa CTPOUTETHCTBA TAKMX COOPYKEHUI MOXKET OBITh J10-
CTaTOYHO TOYHO YCTAHOBJICHA TOJIBKO C MPUMEHEHNEM JIIOMUHECIIEHTHBIX
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METOJ0B, TaK KaK paauloyrIepOAHbII METOI MPUMEHUM TOJIBKO JJIsI OpPTaHU -
YeCKMX MaTepHUalioB, KOTOPbIE MOTJIM 0Ka3aThCs B APEBHUX COOPYKEHUSIX
HaMHOTO T1033Ke BpeMEHU UX CTPOUTEIbCTBA.

KoHeuHo, 6osee rpaBaonogo0HOM KaxkeTcsl Bepcusl, YTO 0ETOKOXMUMU
roJiyoorjia3bIMu «0oraMu» SIBJISLIMCH MTPeACTaBUTEIM KpOMaHbOHILIeB. byny-
yu BeixoaamMu ux CesepHoil AQppUKU, KPOMaHbOHILIBI CMEIIIMBAJIUCH C He-
aHIepTajbliaMu, OCBauBas UMEIOLIECs y TeX B TO BpeMsI TEXHOJIOTUU 1 yBe-
JINYUB 00beM cBoero Mo3ra. KpoMaHboHIIEB ObLIO 00JIbIIIE, YeM HeaHIep-
TaJIblIeB, U YaCTh UX ylieJiesa Mocjie KaTakJu3MoB IpuMepHo 30 ThIC. JeT
Ha3zaJl BO BpeMsi ouepeaHoro convkeHus JIyHbl ¢ 3emeii. Ota Bepcusi BIOJI-
HE YIOBJIETBOPUTEILHO OOBSICHSIET paCUBET APEeBHEN LIMBUIU3ALUN, TIPU-
xXozasuielicsa Ha iepuon 16—12,8 Teic. jteT Ha3az. Biamest Bo3ayxoruiaBaHeM
Ha IMPUKAOJISIX, a TAKKE U IPYTUMU TEXHUUYECKUMM TEXHOJIOTUSIMU, KpOMa-
HBOHIIBI U3 EBpoIBI Kazanuch ajist Hepa3BUThIX Homo sapiens, 0OUTaBIINX
Ha IPYTUX TEPPUTOPUSIX, COLISAIIMMU C HeOeC «0oraMm».

O0beM Mo3ra KpoMaHbOHIIEB OblT Ha 14 % Gotbliie 00beMa MO3ra CoBpe-
MEHHOTO YeJI0BeKa: y 3aragHbIX KpOMaHbOHLEB — 1617 cM’, Y BOCTOUHBIX —
1525 cM>, a Y cOBpeMEeHHbIX JIIOIeH 06BbeM MO3ra paBeH B CPEIHEM BCETo
1350 cm>. To ecTb pa3HuLa B 06beMe Mo3ra coctasisier 175—267 cm’. Ecin
y4ecThb, YTO IO pe3yJibTaTaM BOCbMU UMEIOIIIMMCSI CETOHS UCCAeA0BAHUSM
pasHM1LIa B OObeMe MO3ra MeX]1y eBpoIieiiaMu u appukaHIlaMu COCTaBIISIET
0KoJI0 67 cM, TO pasHuua B 175—267 cM? siBIIsIeTCST BecbMa CYLLIECTBEHHOI.
CrnenyeT oOpaTUTh BHUMaHME HA TO, YTO BBEIBOA 00 00beMe MO3Ta KpoMa-
HBOHIIEB ObLI CAIeJIaH Ha OCHOBAHMY HAXOHAOK YeperioB KPOMaHbOHIIEB, XKIB-
mmx mpuMepHo 10—40 Teic. et Hazaa. O4eHb MHTEPECHO TO, YTO OoJiee Mo3/I-
HUE OCTAaHKM KPOMAaHbOHIIEB HEe HaliieHbl. Yl BO3HUKAET MbBIC/Ib, UTO TaK
Ha3bIBacMble KPOMAHBOHIILI Y SIBIISITIUCH TOJIyOOTIa3bIMU CBETIOKOXKUMU
«boramm», MOTMOLIMMU OKOJI0 12,8 THIC. JIeT Ha3a B pe3y/IbTaTe METeOPUTHOM
0oMOapaAMPOBKU U I'POMATHBIX MOPCKUX (C coJieHOM Boaoii!) myHamu. B co-
JIEHOI MOPCKOM BOJIe OCTaHKH JIIOAEH OUeHb OBICTPO MCUYE3al0T 0e3 ciea.
IMoaTBepkaeHUEM JaHHO BEPCUM SIBISIETCSI TO, UTO MMPU UCITOJb30BaHUN
pa3paboTaHHBIX COBPEMEHHBIX METOAMK OIpeae/eHNs] BHEIIHUX XapaKTe-
puctuk moneii mo JHK ycraHoB/iIeHO, YTO KpOMaHbOHILIBI UMEIU TOJIyOOit
uBeT riaa3. Koxa ux Morja cBeTJieTh B pe3yJibTaTe eCTECTBEHHOTO 0TOOpa B
YCJIOBUSIX U3MEHEHUSI MHTEHCUBHOCTH YIbTPadroeTOBOro U3JIyUYeHUs B
yIaJIeHHBIX OT 3KBaTOpa 0oJiee CEBEPHBIX TEPPUTOPUSIX U UCTIOIb30BaAHUS
Pa3IUYHOIO BUIA OEXK/bl (U3 LIKYD XKMBOTHBIX, a 3aTeM U3 TKaHelt). Tak,
HaIrpuMep, ydeHble CUMTAIOT, UTO TOIyOOTrIa3ble CBETIOKOXKE 1 CBETJI0OBO-
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Jiockle ryaHuu ocTpoBa TeHepude Ha KaHapax OTHOCSATCS € MEXTOMTHOMY
TUITY KpoMaHbOHIIeB 13 CeBepHOIl AGpPUKU.

IMepuonbl BpeMeHHU, K KOTOPBIM OTHOCSITCSI BAXKHEHILIME MCKOTIaeMble Ha-
XOJIKM KpOMaHbOHIIEB, cieaywomue: EBpona, Adbpuka u Poccus — 25—
40 TeIc. 1eT Ha3an; A3usi, ABctpanust — 10—40 Teic. neT Ha3ag, AMepuKa —
11—23,6 ThIC. TeT Ha3a. V3 aHaam3a yKa3aHHBIX TIEPHOI0B BPEMEHH MOXKHO
cenarth JABa MpeABapUTe/IbHBIX BEIBOAA: MEPBbIN BHIBOJ O TOM, UTO MPU Ka-
TacTporuueckoM coObITUM MpUMeEpHO 12,8 ThIC. JIeT Ha3aa B O0blIel cTe-
neHu ntoctpaganu EBpona, Adppuka u Poccus u B MeHbIIel cTennieHr — A3us,
ABcTpanus 1 AMEpUKa; BTOPOI BBIBOI O TOM, UTO B APEBHEM BHICOKOpA3-
BUTOM rocyapcTBe IPUMEHSIaCh 00s13aTeIbHAS KpeMallis yMEpIIX, MHa-
Yye HAXOJOK OCTAHKOB KPOMaHbOHILIEB ObLIO ObI 3HAUMTEILHO OobIIe. Clie-
JyeT HalIOMHUTh, YTO B MOCJIEAYIOIIEe BpeMsl KpeMallus yMepIINX BBITOJ -
Hsitach B JIpeBHeii Ipeunn u JIpesHem Pume, a Takke B MHauu.

Jerpamaiiys ocTaBIIErOCsl HaCeJIeHUS TIJIaHEThI ITOCJIe TUOEIN IPEBHETO
rocyaapcTsa IpuBesa K MOCTEIIeHHOMY YMEHbILIeHUI0 00beMa MO3Ta 4eJio-
BeKa — BeJb Ha MPOTSXKEHUU ThICSIUEIETUI YeJIOBEK UCIOIb30Bal TOJIbKO
HEOOJIBIIYIO YaCTh 3HAHUI, UMEBILIUXCS Y MOTUOIIEeH UMBUIU3ALUN. 31eCh
cJienyeT OTMETUTh OUeHb HETaTUBHYIO pOJIb XKpeuecTBa B Erunre u AmMepuke.
Kpelbl Ha TPOTSIKEHUU ThICSIUEETUI CKPBIBAIU IPEBHUE 3HAHUS U UCTIOJIb-
30BaJid UX TOJbKO B CBOMX KOPIHOPATUBHBIX 11ejsix. B utore Eruner u me3o-
aMepUKaHCKKE rocyaapcTBa OTCTalud B pa3BUTUU 1 ObLIU B TajibHEHIIIEM
JIETKO 3axBauyeHbl 00Jiee pa3BUTHIMU €BPOTIECKMMU TocyaapcTBamMu. B mo-
clieqHME CTOIeTHsI OJ1arogapsi pa3BUTHUIO COOCTBEHHBIX 3HAHUH 1 00J1ee NH-
TEeHCUBHOMY MCITOJIb30BAHUIO IPEBHUX 3HAHUM (3JIEKTPUIECTBO, Paauo,
s7iepHasi SHeprusl, CKAHUPOBaHWE U APYTHE) MO3T COBPEMEHHOIO YeI0BeKa
HavaJl ITIOCTeNeHHO yBenuuuBathes. [IpaBaa )ku3Hu, KOTOPYIO OYSHb He XO-
YyeTcs MPU3HABATh.

OnHako yIMBUTEIbHBIM SIBJISIETCS TO, YTO 00BEM MO3ra HeaH1epTasbleB
(mo 1740 cM?) mpeBocxonn qaxe 0GbeM MO3ra KpOMaHbOHLIEB. BO3HMKaeT
MHTEPECHBIN BOIIPOC: TTOUeMY Y HeaHAepTaJiblieB ObLI TaKOM O0JBIION 00h-
eM Mo3ra? CTaHJapTHBIN OTBET YYEHBIX 3aKJIFOYAETCS B TOM, UTO SIKOOBI y
HeaHJepTalbleB OTCYTCTBOBAJIO ACCOLMATUBHOE MbILLICHUE (OHU HE YMEJIU
KOITUTB OTIBIT U ACTUTHCS UM!?) 1, YTOOBI BBLKUTH B TPYIHEHIIINX YCTOBUSIX,
UM TIPUXOJUIIOCH AEPXKaTh B TOJIOBE Maccy 3HaHUI 00 OKpyKalolleM MUpe,
KOTOPYIO KaXXIblii UHAUBU 100bIBAJl 3aHOBO, T.€. «M300peTall BEJIOCUIIE».
Bosiee ueM cTpaHHasi Teopusi, KOTOpasi K TOMY K€ He MMeeT HUKaKHUX J0Ka-
3aTEILCTB. A BOT JOKa3aTeJIbCTBA, OMIPOBEPTaOIIe ITY TEOPUIO, CYIIECTBY-
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10T. Tak HazbIBacMast MUKOKCKasl KYJIBTypa, WIN «MHIYCTPUS KIMHOBUIHBIX
HoXeli», cymecTBoBaBmas 130—300 Teic. JeT Ha3an B EBporie n gaxe Ha
AnTae, JOKa3bIBAET, UTO HEAHIEPTAIbIIBI YMEIU U KOUTh OMBIT U3rOTOBJIE-
HUSI KAMEHHBIX OPYIUii, U miepenaBaTh ero. TMMMUHBIMU MUKOKCKUMU apTe-
(pakTaMU SIBJISIIOTCSI ACUMMETPUYECKUE IBYCTOPOHHUE KIIMHOBUIHBIE OPY-
sl — pyOWIIa ¢ KPYTJIbIM OCHOBaHMEM (puc. 64). OTININTETBHOMN YepToit
MUWKOKCKOI TEXHOJIOTUM U3TOTOBJIEHNSI KAMEHHBIX OPYIHNI SIBJISICTCS ITOJTY-
YeHUE TJI0CKO-BBIMYKJIbIX TOBEPXHOCTEH IMpU 00paboTKe IBYCTOPOHHUX PY-
61 1 ckpebkoB. Takue KaMeHHBIE OpyAus OB HAIEHBI B BOCTOYHOM! 1
neHTpanbHOU EBporie. B IepManuy oHu ObU1M 0OOHapY:KEHBI B neliepax baib-
Bep u JloHerane; B Kppimy — B rpote bypan-Kasi-111 u B nemepax Meamaii-
ckas, Maty3ka, MoHaieckasi, bapakaeBckast, [yockuii HaBec 1, a Takke Ha
crostHKax oTKphiToro Tuna Mnbsckas 1, Mnbckas 11 u bapanaxa 4. Ha Anrae
KameHHbIe opy1si MUKOKCKOTO TUITa ObUTM HaiiieHbl B YarblpcKoi nemiepe u
B neuiepe OknagHukoBa. CienyeT oOpaTUTh BHUMaHUE Ha TO, YTO U3TOTOB-
JIeHVe KAMEHHBIX OPYIMNI 0 MUKOKCKOI TEXHOJIOTUU OCYIIECTBIISLIOCHh Ha
OOJIBIIMX TEPPUTOPUSIX. DTO SIBJISIETCS CBUAETEIBCTBOM TOTO, YTO UMEACh
YCTOMYMBAS CBSI3b MEXAY HeaHIepTaIblIaMU, JKUBIIVUMHU B IIpeaeax 3TUX
TeppuTopuii. OCHOBHOE MEeCTO OOUTAHUSI HeaHAepTablieB — mneliepbl. YTo
U MIOHSATHO — TIEIIEePHI CITacalli UX OT METEOPUTHBIX OOMOAPINPOBOK.

Puc. 64. MUKOKCKHEe KaMEHHBIE pyouia

CeHcanueit 111 yueHbIX Bcero mupa B 2017 roay siBUIOCH COOOIIEHE
aMepUKaHCKMX apXeoJOoroB O HaxoaKe, KOTopas yKa3blBaeT Ha IIPUCYTCTBHE
mopaeii B Amepuke 130 Teic. jtet Ha3an. B 1992 u 1993 romax Ha tore Kann-
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(hopHUU B MecTeuKe Ha Oepery okeaHa, moyduBiieM ums «4epyrtu-Macro-
JIOHT», ObLJIM HaliZleHbl KOCTM MAacTOJOHTA CO CJIelaMU LieJieHarpaBlIeHHON
00paboTKu. PsagoM HaXxoaMIMCh MACCUBHBIE KAMHM, TIPEAIIOJ0XUTEILHO
KCIOJIb30BaBIIMECS B KAUECTBE HAKOBAJIEH M MOJIOTKOB JIJIs1 pacKajblBaHUs
KOCTe 1 U3BJIeUeHUsT KOCTHOTO Mo3ra. CyJis 1o XapaKTepy CKOJIOB, KOCTH
MoJBEPrajiich 00pabOTKe BCKOPE MOCe CMEPTHU XUBOTHOTO. OMpeaeauTh
BO3pacCT KOCTE MaCTOAOHTA YIaJIOCh TOJLKO Yepe3 20 ¢ IMIITHUM JIET IOCIIe
MX HAXOAKU C TIOMOILIbIO YPAHOBO-TOPHUEBOTO METO/1a, KOTOPHIi MO3BOJISIET
JATUPOBATh OCTAaHKMU Bo3pacToM a0 500 TwIc. JIeT. B jaHHOM citydae okasa-
JIOCh, YTO MAacCTOAOHT K11 okoJjio 130 Teic. ieT Ha3aa. 1o JaHHOTO OTKPBITUS
JIpeBHENIINe YeI0BeUeCKIe CTOSTHKIA B AMEpPUKE TaTUPOBAIMCh BO3PACTOM
He Oosiee 14—15 ThIC. JIeT.

HanpammuBaetcst BbiBoJ, uTo yke 6ojiee 130 Thic. et Ha3an B EBporie
(1 He Tos1bKO!?) cylllecTBOBaa MPUMUTUBHAS MPa-LIUBUIU3ALMAS HEaHOAeP-
TaJblIeB, UCIIOJIB3YIOIIMX CTaHAapTHBIE opyaust Tpyaa. Y Bo3HUKaeT mpe-
MOJIOKEHHE, YTO TM03XKe, Yepe3 HECKOIbKO JIECSITKOB ThICSAY JIET, HeaHaep-
TaJblibl CTPOMJIN CTAHAAPTHBIE CECMOCTOKIIE KAMEHHBIE COOPYXKEHUST —
KypraHsbl, 3aTeM ITMpaMUIbI, TTOA3eMHBIE FTOpoa U CKalbHBIe XpaMbl. [Tocite
KaTakJau3MOB Ha 3emJe 22 Thic. JieT Hazaa 1 30 ThIC. JIET Ha3aa 1 MOYTH TOJI-
HOTO MCUE3HOBEHUS HEaHAEPTAIbLIEB, KPOMAaHBOHIIBI, HE UMEIOIII€ MHOTO-
THICSIYEJIETHETO OTbITa HeaHAepTAJbLIeB, CTAJIU CTPOUTh HECEHCMOCTOKIE
KaMEHHBIE «AaHTUYHBIE» COOPYKEHMUS U3 HE CBSI3aHHBIX MEXKIY COOO0I KAMEH-
HbIX 0JI0KOB (coopyxeHus tuna IlapdeHona). Pacinata HacTynuia mpu-
MepHo 12,8 ThIC. JIeT Ha3aj, Korjaa HUBUIN3alus KpOMaHbOHIIEB Obljia MoY-
TU MOJIHOCThIO YHUUTOXKEHA B pe3y/IbTaTe KaTaKJIM3Ma Ipy 04epeIHOM COJIH -
xxeHuu JIyHbl ¢ 3emieit. Ha octaTkax HMBUIM3AaLMUM KPOMaHbOHIIEB
BO3HUMKJIM ATJIaHTUAA, Iipa-Ipenus, pa-Erumer u apyrue rocymapcrba, ra-
OeJib KOTOPBIX MPU KaTakiau3mMe okoso 11,5 ThIC. 1eT Ha3aa omnucaHa B Ava-
Jorax ITnatoHa «Tumeit» n «Kputnii».

M3 paccMOTpeHHOTO B JaHHOM pa3jiesie MaTepuaa caeayeT, 4YTo CBETI0-
KOXXMMM roJIy0oria3siMu «ooraMu» st Homo sapiens MOTIIA ObITh KaK KPO-
MaHBOHIIBI (C 00JIbIIEH BEpOSITHOCTHIO), TAK M HeaHASPTAIbIIbI (C MEHbIIICH
BEPOSITHOCTBIO). OIpeaeIeHHOCTh B 3TOM BOIIPOCE MOXKET OBITh ITOJTyYeHa
(MY OMSITh K€ He MOoJTyuyeHa) TOJIbKO MPU YCTAHOBJICHUU JAT CTPOUTEILCTBA
KaMEHHBIX COOPYKEHU, OPUEHTUPOBAHHBIX Ha cTapbiii CeBepHBIN MOJIOC
B IpeHnaHauu, TIOMUHECLIEHTHBIM MeTonoM. Eciu npeBHeliime KaMeHHbIe
COOpPYXeHUSsI MOoCTpoeHbI TTo3xke 30 ThIC. JeT Ha3aa (MPUMEPHOI JaThl UC-
Ye3HOBEHUS HEaHIepTaJblIeB), TO OAHO3HAUYHO CBETIOKOXKMMU TOTy0oTIa-
3bIMU «0oramm» 111 Homo sapiens ABASIIACH KDOMaHBbOHIBI.
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2. CNOCObbI BbIXXKUBAHUA HALLUX MPEAKOB
MPN KATAKNTIU3MAX — 3ALLUTHBIE COOPYXKEHUSA,
CROTOBOACTBO U TEPPACHOE 3EM/IEAENUE

2.1. HasHauyeHue U TEXHONOTUMU CTPOUTENLCTBA APEBHMX KAMEHHbIX
M 6ETOHHbIX COOPYKEHMIA

K HacTostmeMy BpeMeHHU Ha IUIaHeTe 00HAPYKEHO OOJIbIITOE KOJIMYECTBO
JIPEBHUX KAMEHHbIX HA36MHBIX COOPYKEHMI, a TAKKE TTOA3EMHBIX COOPYXKe-
HU 1 TIelep 3HaYUTeIbHOM NPOTSLKeHHOCThIO. P poccuiickux ncciemno-
BaTesei MOI3EMHBIX COOPYXKEHUM — AUTTEPOB YTBEPKIAET, YTO IMOL MHOTU -
MU KPYIHBIMU FOpPOIaMHU IJIaHEThl UMEIOTCS ApeBHUE noa3emenbs. Mccie-
JoBaTeJId oOpalajd BHUMaHME, YTO MOKPBITUS MacTad M APEBHUX
MOA3EMHBIX COOpYxKeHul B noauHe 13kl B Erumnte BbINOIHEHBI U3 MaCCUB-
HBIX KAMEHHBIX TUTUT, KaK ObI 3aIIMIIAIONIINX ITOMEIIEHHUS OT BO3MOXHBIX
«OoMObapIMpPOBOK» ¢ Hebec. MacCHBHBIE TTATHI YI0XKEHBI B TOKPBITHSIX 10JTb-
MeHOB. CKaJibHbI€ XpaMbl C KO3bIpbKaMU U BHYTPEHHUMU MOMEIIECHUSIMU
TaKKe BBIIVISIAST HaIeXKHBIMU yOeXKUIIaMy IIpY HEOECHBIX «0oMOaparpoB-
Kax». B cBSI31 ¢ BBIIIEU3TOKEHHBIM BO3HUKAJIN JTOMBICIBI U MU(MEI O TTaHEe-
TapHBIX BOTHAX B IIyOOKOM APEBHOCTH, B TOM YUCJIE U C yYaCTUEM MHOILIA-
HeTsH. B cienylomumx moapasaeiiax KHUTA paccMaTpyUBaeTCs ITOApoOHast
nH@OopMaIUs 0 TAKUX IPEBHUX COOPYKEHUSIX, KaK CKaJIbHbIE XpaMbl, 10JIb-
MEHBI U TI0I3eMHBIe COOpYXKeHUsI. X KOHCTPYKTUBHBIE peIlleHUsT CBUIC-
TEJILCTBYIOT, UYTO MEPEUUCICHHbIE COOPYKEHMUSI, a TAKXKe 0JIarOyCTPOCHHbIE
nemepbl, UMEJIU OHO U TO Xe MpeaHa3HAaYeHUE — CIAaCeHUE HAaCeICHUS
IUTAHETHI OT METEOPUTHBIX OOMOApAMPOBOK B pouuioM. CiaeayeT oOpaTuThb
BHUMaHME Ha TO, YTO MPAKTUYECKU BCE HA3€MHbIE KAMEHHBIE COOPYKEHUST
pacnoiarajaiuch psiIOM ¢ UCKYCCTBEHHBIMU WJIM €CTECTBEHHBIMU BOJOEMaMU
(MopsiMH, peKaMU, 03epaMu), IIPY 3TOM BXOJIbI COOPYKEHWI1 OpUEHTUPOBA-
JINCh UMEHHO B CTOPOHY BOJOEMOB, YTO ITO3BOJISLIIO M30eKaTh 3aAbIMICHUS
MOMEILEHUIA ITPY METEOPUTHBIX 00MOapAUPOBKAX M COITYTCTBYIOLIMX UM I10-
KapoB. OTaenbHbIe KAMHU B J0JbMEHAaX TIIATEJIbHO MOATOHSUIMCH OPYT K
IpYyry, Y4TOOBI He AOIYCTUTh IOMNadaHWe ObIMa OT IOXAapuIl BHYTPb
TMOMEILLICHUM.

BosHuKaeT ecTeCTBEHHBII BOIIPOC: KaKKe U3 CYILIECTBYIOIIMX IPEBHUX
KaMEeHHBIX COOPYKEHUI CTPOMJIMCH paHblile, a Kakue mo3xe. M eciu roBo-
PUTb O CKAJIbHBIX COOPYXKEHUSIX U MTOA3EMHbIX TOPOAAX, TO OTBETUTh HA 3TOT
BOIIPOC OY€Hb He MpocTo. KoHeuHO, 11 CTPOUTENBCTBA CKAIbHBIX COOPY-
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JXKeHUI TpeboBanach 60see MOIIHAS U TEXHOJIOTUYHAsI TEXHUKA, YeM s
CTPOUTEIHCTBA MOA3EMHBIX TOPOJAOB B OTHOCUTEIBHO «MSITKUX» TpyHTax. Ho
MPaKTUYECKHU BCE CKAIbHbIE COOPYXKEHUSI UMEIO MOI3EMHYIO YaCTh, KOTOpast
WHOTAA SIBJIIeTCS LeAbIM TopoaoM. OnHAKO MOXKHO OTHO3HAUYHO YTBEPKAATh,
YTO CTapeNIIMMU KAMEHHBIMU COOPYKEHUSIMU Ha 3eMJIe SIBJISIIOTCSI KypraHbl,
KOTOpHIe B SITOHMM Ha3bIBAIOT KOPyHAMM, a B MeKCUKe TS TIPUBICICHUS
OOJIBIIIETO KOTMIECTBA TYPUCTOB — IMUPaMUIAMMU.

ITpu HaTMYMK OTPOMHOTO KOJTMYECTBA IPEBHUX KAMEHHBIX COOPYKEHUI
OIIHUM 13 BaXKHEHIIIMX BOMIPOCOB SIBJISIETCS UX AaTUpoBaHue. B HacTosiee
BpEMSI KX BO3PACT OLIEHUBAETCS TOJIBKO KOCBEHHO 10 pe3yJibTaTaM paauoyriie-
POIHOIO TaTUPOBAHMST OPTAHUYECKUX OCTATKOB B CAMUX COOPYKEHMSIX WU
BOJIM3M OT HUX B KYJIBTYPHBIX cliosix. Ho maxke B COBpeMeHHOM BUJIE 3TOT
METO/J] He YYUTBIBAaeT MHOTO (haKTOPOB — SiiepHbIE UCTIBITaHUS, paboTy ADC
U ByJIKaHUUYecKue u3BepxeHus. Kak nokaseiBaercs B paznese 2.1.5 naHHOM
KHUTH, SIAepHAsI SHEpPTeTHKa MOTJIa CYIIIeCTBOBATh 1 B TiporioM. [Teproman-
YyecKune KaTaKJIM3Mbl Ha 3eMJie B IPOILIOM (MEeTeOpUTHBIE 0OMOapAUPOBKH,
MaJieHUe aCTEPOUIIOB 1 BYyJKaHUYECKUE U3BEPXKEHMST) MOTJIN CYIIIECTBEHHO
BJIMSATD Ha cofiepkaHue uzotorna 14C B oKpyxaroliieii cpeie v, Kak CJIeCTBUE,
B >KMBBIX OpTaHM3Max U pacTeHUsIX. Pe3y1braToM BCero BhILIENIEPEUNCICH-
HOTO MOXET OBbITh CABUT B CTOPOHY «OMOJIOXKEHUSI» MPU UCCIeA0BaHUU ap-
X€0JI0raMu JIPEBHUX OPraHUYECKUX OCTaTKOB PAJMOYTJIEPOAHBIM METOIOM.

WcnpaButh cuTyalyio MOXKHO C UCTIOJIb30BAaHUEM HEIaBHO pa3paboTaH-
HBIX METOMIOB JIIOMUHECIIEHTHOTO TaTUPOBAHMST, KOTOPOE OTHOCUTCS K TPYII-
e METOJIOB XPOHOJOTUYECKOTO JaTUPOBAHMSI, TTIO3BOJISIONINX ONPEACTUTD,
Kak JaBHO MUHEpaIbHbIE 3¢pHA B ITOCJICAHU pa3 MOABEPraIvCh BO3ACHCTBUIO
COJIHEYHOT'O CBETa UJIU TOCTATOYHOTo Harpesa. C UCIIOIb30BAaHUEM ITUX Me-
TOJO0B apXEOJO0TU CMOTYT JOCTATOUHO TOYHO YCTaHABJIMBATh AaThl Havaua
CTPOUTEILCTBA IPEBHUX KAMEHHBIX OOBEKTOB.

CnpaBoyHbIA maTepuan (M3 BUKMNeaumn c COKpaLeHUAMM)

PagvoyrnepogHoe gatMpoBaHue — pasHOBMAHOCTb MeTOAa Pagmno-
M30TOMHOIO JATUPOBAHMA, MPUMeEHAEMan ANA onpeaeneHna Bo3pac-
Ta OpraHMYecKnX OCTaHKOB NyTeM U3MEPEHUA COAEPKAHMA B MaTepmane
paanoaKkTusHoro nsotona 14C no oTHOLWEHWMIO K CTabUbHbIM M30TOMaM
yrnepoga.

MeTopg paguoyrnepogHoro 4atMpoBaHnA NpeasioxeH Yuanapgom
JIn66m (puc. 65) B 1946 roay, 3a uto emy bbia npucyxaeHa Hobenesckasn
npemua no xummm 1960 roga.

NcxopHble npegnonoxeHns Jinbbu, Ha KOTOPbIX CTPOUTCA METOZ,
paAnoyrnepoaHOro AaTMpOBaHMA, 3aK/104HAKOTCA B TOM, YTO COOTHOLLEHWE
M30TOMNOB yr/iepoaa B atTmochepe BO BPEMEHU U NPOCTPAHCTBE HE Me-
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HAETCA, a cCoAeprKaHMe N30TOMNOB B KMBbIX OPraHU3Max B TO4HOCTU COOT-
BETCTBYET TeKyLLeMy cocToaHMo aTmocdepbl. OgHakKo, Kak 6bino ycTa-
HOBJIEHO B Aa/IbHEMLEeM, 3TV NPeANONIOKEHUA CNPaBeA/INBbI IULLb NPU-
6nunsuntenbHo. CogepkaHue nsotona 14C B atmocdepe 3aBUCUT OT MHOTUX
$aKTOpPOB, TaKMNX KaK:

— WHTEHCUBHOCTb KOCMUYECKMX ly4ent U akTUBHOCTU CONHLA;

— LUIMPOTa MECTHOCTU;

— coctofAHue atmocdepbl U marHutocdepbl;

— BYJIKQHMYECKan AeaTeNbHOCTb (Yr1epoa, CoaepKallinincs B ByKa-
HMYECKUX BbIBpOCax, «APEBHUNY, MPaKTUYECKN He cogepKawmii 14C);

— KpYroBOpOT YINEKMUCNOro ra3a B npMpoae, nposeaeHne atmocoep-
HbIX A4EPHbIX UCMbITAHUI U CKUraHMe BOMbLIOTO KONMYeCcTBa MCKoNae-
MOTO TONAMBA.

Puc. 65. ®psuk Yusuapa JIuoou (1908—1980) — busuk, XMMUK, M300peTaTe b

MoHMMaHMe NPoLEeccoB, CBA3AHHbIX C YI/IePOAHbIM OOMEHOM B Npu-
poAe v BAUAHWEM 3TUX NPOLLECCOB Ha COOTHOLLEHME U30TONoB B B1O-
nornyecknx ob6bekTax, 6b1/10 AOCTUTHYTO He cpasy. Takum obpasom, uc-
nonb3oBaHWe paguoyrnepogHoro metoaa 6es yyerta aTux adpdpekToB n
BHOCMMbIX MMM MOMNPaBOK CNOCOBHO NOPOAUTbL 3HAYUTE/IbHbIE OLLINOKN
(nopsaaKa TbicAYeneTra), 4To YacTo NPOMCXOANI0 Ha PAHHUX 3Tanax pas-
BUTUA MmeToaa, Ao 1970-x ronos. B HacToAwee BpemA AnA NpaBUIbHOTO
NpPUMEHEeHMA MeToaa NPOM3BEAEHA TLLATENIbHAA KaIMOPOBKA, yUNTbIBA-
IoWan M3MeHeHNe COOTHOLIEHMA U30TOMNOB ANS PA3/IMYHbIX 3MOX U reo-
rpadmyYecKknx PerMoHoB, a TakXe cneyumPurKy HakonaeHMa PagnMoaKTUB-
HbIX N30TOMOB B *KMBbIX CYyLLECTBAX U pacTeHuax. KannbpoBouHasa KpmBas
IntCal13 nocTpoeHa oTaenbHO ANa ceBepHOro U toxHoro (SHCal13) nony-
LWapKii, OHa oxBaTbiBaeT nocieaHue 50 TbiC. IET M NO/Ily4eHA HAa OCHOBa-
HUMU TbICAY U3MEPEHUI TOYHO AaTUPYEMbIX APEBECHbIX KONEL, AePEBbLEB
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(nocnegHue 12 Tbic. NeT), rogoBbIX MPUPOCTOB KOPAIIOB U OTNOXKE-
HU dopammHudep. CpaBHEHME OTNOXKEHUI HA AHE AMOHCKOro o3e-
pa Cywreuy 3a nepuog, c 12 tbic. o 40 Tbic. NeT Ha3ag, ¢ MHpopmaLmen,
Nosy4eHHOM AeHAPOXPOHOIOraMM NPU aHaAIN3e APEBECHbIX Konew,, Npu-
BE/10 K BHECEHMIO NOMNPABOK, CABMHYBLUMX AaHHble B npoLusioe Ha 300—
400 net. KannbpoBsKa o151 MOPCKNX 06 bEKTOB BbIMOHAETCA NO OTAENbHOMN
KpuBol Marinel3, NoCKo/bKy CKOPOCTb 06MeHa yrnepoaa B MOPCKOM
pe3epByape measieHHee aTmocdepHoro. B ceoem coBpemeHHOM BuAe
6narogaps cos3gaHUlo KaambposoyHbix WKaa IntCal20, SHCal20 u
Marine20 Ha UCTOPUYECKOM NHTepBaie (OT AeCATKOB /IeT 40 55 ThiC. neT
B NPOLUNOE) PAAMOYINEPOAHDIA METOA MOXHO CYMTATb AOCTAaTOYHO Ha-
OEXKHBIM U KaueCTBEHHO OTKaZIMBPOBAHHbIM HE3AaBUCUMbIM METOAOM
[ATUPOBAHUA NPeaMeTOB 6MONOTMYECKOrO NMPOUCXOXKAEHUA.

Mo coctosaHuto Ha 2019 roa npeaenbHaa TOYHOCTb PASMOYI/IEPOAHOIO
[ATUPOBaHUsA cocTasnaeT 15 neT (ABa cTaHAAPTHbLIX OTKAOHEHMSA, A0Be-
puTenbHaa BepoAaTHOCTb 95 %), Npun 3TOM 151 6ONbLIMHCTBA BPEMEHHbIX
nepuvoLoB 3a NocneaHWe TPW TbICAYM SIET NOTPELLHOCTb N3MepeHusn, 06-
yC/NIOBNEHHasA NOrpeLwHOCTAMU KaAMOBPOBOYHOM KPUBOM, COCTAaBUT He
meHee 50 neT, a 3a nocnegHue AecATb TbicAY eT — He meHee 100 ner.
MeHbLlana norpeLwHoCcTb 4OCTUTraeTcA B nepuoabl, Korga cogepaHue 14C
B aTMocdepe OTHOCUTENBHO BbICTPO M3MEHAETCSA (KPYTble YYaCTKM Kanu-
6pPOBOYHON KPMBOI), TOrAA KAaK HA NOJIOMMX y4aCTKaxX KaIMbBPOBOYHOM
KPMBOW YyBCTBUTENIbHOCTb MeToAa XyKe. MorpelwHocTb 3aBUCUT TaKkKe
OT COCTOAHMA 06Pa3LOB U OT XMMUYECKOTO OKPYKEHUS, B KOTOPOM OHM
Haxoaunuck. Mpu npodeccMoHanbHOM aKCNepTU3e PasnyrIepoOaHbIM
MeTOZ0M 3KCMepT 06bIYHO YKa3bIBaET JO0BEPUTE/bHbIM MHTEPBa, B pam-
KaX KOTOPOro HaxXxo4MTCA MOrPeLIHOCTb ONpeaenaAeMoro Bo3pacra KOoH-
KpeTHoro obpasua. Cnegyet oTMETUTb, YTO B ONpeaeneHnn paguoyrne-
POAHOro BO3pacTa € UCMO/Ib30BaHMEM KaIMBPOBOYHOM KPUBOM MCMONb-
3yeTcs YC0BHbIN «nepuog nonypacnaga /in6bu» ana C, pasHbIi no
cornaweHuto 5568 rogam. OH oTAnyaeTcAa OT nepuoga noaypacna-
na 5,70 £ 0,03 Tbic. net, ycpegHEHHOro no Hambosiee ToOUHbIM Nabopa-
TOPHbIM U3MEPEHUAM U LLUTUPYEMOTO B AAEPHO-PU3MYECKMX Ba3ax AaH-
HbIX. 3TO cornalweHue NpuHATo B 1962 roay, YTobbl COXPaHUTbL COBME-
CTUMOCTb C PpaHHUMKU paboTamu. OTAMYME YCNOBHOMO Nepuoaa
nonypacnaga ot AeCTBUTENIbHOIO YKe YUTEHO B Ka/IMOPOBOYHbIX KPUBBIX.
OfHaKo paAnoyrnepoaHbli MeTOA He YYMTbIBAET, YTO peaKLmn npu ob-
pa3oBaHuu n3otona 14C npoTeKatoT KaKk B BEPXHUX CN0AX aTMocdhepbl
nog, BO34enCcTBMEM KOCMUYECKOTO n3nydeHns (npu obpasoBaHnmM npu-
poaHoro nsotona 14C), Tak 1 Np1 06pa3oBaHNN TEXHOFEHHOTO pagmoyrie-
poAa B pe3ysbTaTe aTOMHbIX B3PbIBOB M PabOTbl aTOMHbIX PEAaKTOPOB.
B BogorpaduToBbix peakTopax obpasytowminca Ha asote nsorton 14C
NPaKTUYECKM LLeIMKOM BbIHOCUTCA B aTMocdhepy. Kpome Toro, B peakTopax
3TOro TMMa YacTb obpasyroweroca nsotona 14C nonagaeT BO BHELIHIOO
cpeay € XUaKnmm cbpocamu B BUAE PacTBOPUMBbIX KapboHaToB 1 yrne-
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KMcnoTbl. CyLLecTBYOT MOHATUA NOKaNbHOIO U r106anbHOro 3arpA3HeHns
pagunoyrneponom. MCTOUHMKOM JIOKaNbHOrO 3arpA3HEHNA MOXHO pac-
CMaTpPMBaTb HE TO/IbKO aTOMHbI B3pbIB, HO 1 Kaxayto ASC, U30TOMHbIe
NpoM3BOACTBA MO NOAYYEHUIO NpenapaTos, MeyeHHbIx 14C, Hay4yHo-UC-
cnepoBaTenbCKkue yupexaeHma. CpefHee NocTynaeHne peakTopHoOro
n3oTona 14C B OKPYKAIOLLYIO OPraHUKY (NH0AM U pacTeHUA), HAXOAALLYOCA
B palioHe AeCTBMA TaKOTO MCTOUHMKA, YBE/IMYNBAETCA B ECATKU U COTHU
pa3. MobanbHoe paanoyrnepogHoe 3arpA3HeHMEe OKpyKatoLweln cpeapl
CBA3AHO C Pa3BUTUEM aTOMHOMW IHEPreTUKU B LLEJIOM U AOEPHBIMU UC-
nbiTaHMAMMK. MNpu TepmoasepHbix B3pbiBax 90 % pasnaumoHHoro poHa
B aTmocdepe obycnosneHo nsotonom 14C. Kak NoKasbiBaloT pacyeThl,
exerogHoe nocTynjaeHne yKasaHHoro Bbiwe nsotona 14C B opraHusm
YenoBekKa C NPOAYKTaMM MUTaHUA MOXET NPEBbICUTb eCTECTBEHHbIN NYTb
noctynneHna 14C B COTHU pa3 n, no nogcyetam yyeHoro C.IN. ApMmOHeHKoO,
6ypneT ckasbiBaTbcA 11 Thic. neT, 3aTpoHyB 300 nokoneHui Nogen.
JlloMMHecLeHTHOe AaTUPOBaHME OTHOCUTCA K rpyrnne MeToA0B Xpo-
HONOMMYECKOro AaTUPOBAHMA, MO3BOAOLWMX ONPEeAeNTb, KaK AABHO
MUWHepanbHble 3epHa B NOC/eAHUIN pa3 NoABeprasincb BO3AENCTBUIO
CO/IHEYHOrO CBETa UM AI0CTAaTOYHOIO Harpesa. ITOT MeTo, O4YeHb Moe3eH
[O19 apPXe010roB, KOTOPbIM HEOBXOANMMO YCTaHOBUTb, KOTAa NPOM30LLIO
nono6bHoe cobbiTne. Apxeosoru CMoryT A0CTaTOYHO TOYHO YCTAHOBUTb
[ATy Hayasa CTPOUTENbCTBA APEBHETO KAMEHHOTO 06beKTa. s cTumy-
NIMPOBAHUA N U3MEPEHUA THOMUHECLLEHLMW MCNONb3YIOTCA Pa3inyHble
MEeTOZAbl, TaKME KaK HIOMUHECLLEHLUMSA C ONTUYECKoM cTumynsaumei (OSL),
NIOMUHECLeHUMA ¢ MHbpakpacHol ctumynaumeit (IRSL) n Tepmontomm-
HecueHTHoe gaTupoBaHue (TL). «OnTuyeckoe gaTmMpoBaHMe» 06blYHO
oTHOocuTCA K OSL 1 IRSL, HO He K TL. MeToAbl NtOMUHECLLEHTHOrO AAaTUPO-
BaHWA NO3BONAOT ONpeaenATb BO3PacT apTedaKTOB OT HECKONbKUX IET A0
b6onee yuem MUANMOHA NeT. NpenMyLLECTBOM NTHOMUHECLLEHTHOTO AATU-
pOBaHWA ABNAETCA TO, YTO €r0 MOXKHO UCMONb30BATb /1A NOATBEPKAEHUA
NOAJIMHHOCTU KaMeHHbIX apTedaKkToB. MNpu Hagnexallem ocBeLeHnn
MOXKeT 6bITb MCMONb30BaH 0bpaseL, B AeCATKU MUIIUTPAMMOB.
Mcnonb3oBaHme IOMUHECLEHTHOrO AaTMPOBaHUA MO3BOINIO apxe-
0N10ram BbIABUTb MHTEpecHelwmne GaKTbl NPy UCCNe0BaHUM NeLLepbl
Cnbuay B FOAP (puc. 261). bbl/1o yCTAaHOB/IEHO, YTO APEBHME TEXHOIOTUN
obuTaTenel newepbl He Pa3BMBAIMCb HENPEPBLIBHO. BMecTo 3Toro oHu
NOABNANINCH, NUCYE3a/IU U BHOBb NOABAANINCH, YTO COOTBETCTBYET CLEHa-
puvio, B KOTOPOM, B MEPBYIO OYepeb, UICTOPUYECKUE U IKONOTUYECKME
cobbITHSA, @ HE UHTeNNEKTya/ibHOE Pa3BUTME, ONpeaensanm CyLLecTBOBa-
HWe obuTtaTenen newepbl CMbMAy. B UcTopmum 06UTaHMA NELEPbI UMENUCH
3HAYMTENbHbIE MPOMENKYTKM BPEMEHM, KOTr4a OHa bblaa HeobUTaemoli.
AAnNTenbHOCTb TakMX NpoMeXKyTKoB coctasaseT ot 9,1 go 13,3 Tbic. nerT.
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2.1.1. KypraHbl u KopyHbl

00630p yKazaHHOTO TUMA 3aIIUTHBIX KAMEHHBIX COOPYKEHU I CJeyeT Ha-
4aTh ¢ «IIMpaMuabl» Kynkymibpko B Mekcnke (puc. 66), Tak Kak 10 HelaB-
HETo BpeMeHHU OHa CYMTalach OMHOM 13 IpeBHEeIIMX Ha I1aHeTe. Ha camom
JieJie 3TO KAMEHHOE COOPYXKEHUE HE SIBJIIETCS MMPaMUIOM, a MPeaCTaBIsieT
u3 ce0s1 yCeUeHHBIN KOHYC C HECKOJBKUMMU CTyneHsIMU. CITOBO «ITMpaMuia»,
B JAHHOM CJlyyae, TPUMEHSIETCSI B CPEACTBAX MacCOBOM MH(MOpMAIIUU B pe-
KJTaMHBIX LEJISX IS IPUBJICYEHUS TYPUCTOB. JlnaMeTp COOPYKEHUS y OCHO-
BaHUSI COCTaBJISIET OKOJIO 135 M, BbIcOTa COOpYKeHUs 0K0J10 25 M. OHO uMe-
€T YeThIPEe COXPAHUBIIIMECS CTYIIEHU U OCTAaTKU MSATOM cTyreHu. [1o maHHBIM
HCCIIeIOBaHUI OCHOBY COOpYXKeHUs (prc. 67) cocTaBisieT MCKYCCTBEHHast
HACHITIb U3 TIIMHBI ¥ TIecKa, Tpy0o 00MIIOBaHHAS KPYITHOM TaITbKOI 1 He000-
JKKEHHBIMU KUpnuyamu (agodamu). OnHaKo yriayOUThCsI BHYTPb TeJla COopy-
JKeHMSI HUKTO He TibITaics. [ToaTomy nHdopmaiys o «nmupamMuae», npe-
CTaBJIsIIONIeH cCOOOI HACHITb U3 IJIMHBI U TIECKa, MOXKET 0Ka3aThCsl HE BITOJI-
He 10cTOoBepHOI. BO3MOXHO, UTO TJIMHA U MIECOK UCIOIb30BAIUCH TOJIBKO
JUTS 3aTTOTHEHUS ITYCTOT MEKIy KaMHSIMU KaK BHYTPH, TaK M CHApY>KH COOpY-
keHust. Cienyet o0paTUTh BHUMaHUE Ha TO, UYTO CBEICHUSI O CKAHUPOBAHUU
COOPYXEHMS Ha TIpeAMET MTOMCKa BHYTPEHHUX MMOMEIIEHUI OTCYTCTBYIOT.
B T0 ke BpeMst MHOTOUMCIIEHHBIE TTO0OHbBIE COOpYyKeHus B AnoHuu (Kody-
Hbl) 1 EBpone (Kypranbl) UMEIOT BHYTpeHHME Ha3eMHble ImoMeleHus. O moa-
3€MHBIX TOMEIIEHUSIX B 3TUX COOPYKEHUSIX TTOKa MH(MOPMaLUU HET.

Puc. 66. CtyneHuaTblii yceueHHbI KoHYc Kynkyniabko. Mekcuka
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Puc. 67. HuxHsist yacTh «mupaMuabl> Kynkymibko

OCHOBHBIE MCCIIEIOBAHUS COOPYKEHUS TIPOBOIUINCH apXEOJIOTOM TTPO-
deccopom ApuzoHckoro yHuBepcurera baitponom KammuHrcom B 1922—
1925 ropax. I1pu packomnkax Mexay CJI0SIMU BYJIKAHUYECKOM J1aBbl ObLITU 00-
Hapy>XeHbI TPU KYJIBTYPHBIX CJ10s1, MPU 3TOM apTedaKThl BEpPXHETO cJI0sI (ue-
PpenKu MoCy/bl, OPYAUs U T.J.) HE UMEJU KaKo-T1bo CBs3U ¢ apTehakTaMu
MPeAIIeCTBYIONIETO KYJIBTYPHOTO CJIOSI U ObLIM O0jiee TPUMUTUBHBIMU. Ap-
TeaKThl IBYX HUXKEPACITOJ0XEHHBIX KYJIBTYPHBIX CJIOEB MMOKA3bIBAIOT pa3-
BUTHE KAaKOW-TO OTHOM KyIbTYpbl. CaMbIM e MHTEPECHBIM SIBJISIETCSI BO3PACT
COOPYXXEHMUS, KOTOPbI MO pa3HbIM OLIEHKAM MOXET CYIIIECTBEHHO MPeBbI-
mwaTh 13,5 ThIC. JIET.

B 2007 roay npu ocMOTpe «IUpaMUIbl» OAUH U3 POCCUNCKUX UCCIEN0-
BaTeJsieil 0OpaTUJl BHUMaHKE Ha KpacHble KAMHU ¢ 00paboTaHHOM IOBEpX-
HOCTBIO, KOTOPbIE BCTPEUaJIUCh Ha OTAEIbHBIX YUaCTKaX JECTHULIBI COOPY-
KeHusa. KauecTBo 00pab0TKM MOBEPXHOCTH KaMHEM CBUIETEILCTBOBAJIO 00
KUCTOJIb30BAHUU BbICOKOTEXHOJIOTMYHOM TeXHUKU. BriosiHe BO3MOXHO, YTO
JIOCTaTOYHO MIPUMUTUBHOE ApeBHEE 3aIlIUTHOE COOPYKEHME BOCCTaHABIIH -
BaJIOCh MO3Xe JIOAbMU, YK€ UCIOJb3YIOIIMMU BHICOKOTEXHOJIOTUYHbIE UH-
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CTpyMeHTHI. Mlcriofib30BaHNe COBPEMEHHOM TEXHUKN UCKITIOYAETCs, TaK KaK
KpacHBIe 00paboTaHHBIE KAMHH JICCTHUIIBI HAXOIWINUCH TTOJ CIIOEM BYJIKa-
HU4YecKoit aBhl. [1ocmeqHee ke n3BepkeHNE PACTIONOKEHHOTO PSIIOM C «ITH -
pammmoi» ByikaHa LLIWTIM TpOMCXOINUIIO MHOTO THICSY JIET TOMY Ha3aj,.
KaMeHHBIX cOOpyXeHUit, MOTOOHBIX «ITupamuae» Kynkyuinbko B Mek-
cuke Hemasio. Hanpumep, B okpecTHOCTsIX cena [yauumonTtonec (TeyuutnaH)
HaxomuTcs 10 KaMeHHBIX COOPYKEHMI B BUIIE CTYTIEHYATHIX YCEISHHBIX KO-
HycoB (puc. 68). 1151 UX CTPOUTEILCTBA UCITOIB30BAJICS JJOMaHbI KAMEHb.
Camoe KpyImHOe coopyKeHHre 0003HaueHo Ha Kapte Kak «Circulo 2». «I1u-
pamuia» cocTout u3 17 ctyneHeit (puc. 69). JInamMeTp HUKHEX CTYIIEHH CO-
opyxeHus 115 M. CoopyxeHue OblJI0 0OHAPYKEHO aMepUKAHCKUM apXeo-
joroM ®. Beiirangom B 1969 rony. Beero xe ®. Beiirana 3adukcupoal
6osee 200 1TogoOHBIX COOPYKEeHMI 0 Beeli 3amagHoil Mekcuke. bobimmH-
CTBO U3 HUX HAXOIATCS B palioHe TOJUHBI TeKUIbI B BHICOKOTOPhE XaJlINCKO.

Paisaje Sagrado

CompEarien

i w le lama
Circuls &

Capital Prehispanica d

Puc. 68. Kapra cTynieHUaTbIX yCEY€HHBIX KOHYCOB
Jloc-TyaunmonTtoHec. Xanucko. Mekcuka

XOpOILIO U3BECTHBIC SIMOHCKIE KOMPYHBI (B IIEPEeBOE C IMTOHCKOTO SI3bIKa
«CTapble KypraHbl») COCTOSAT U3 MHOTOCTYIIEHUAThIX YCEUYEHHBIX KOHYCOB,
MOJO0OHBIX «ITUpaMuIaM» MeKCUKHU, U HETTPABWILHBIX CTYIIEHYATHIX IPU3M
(puc. 70—71). Ha puc. 72 mokazaHo oOpamiaeHUe KohyHa KPYITHOM rabKoii,
KOTOpPOE OYeHb HATTOMUHAET 0OpaMIIeHUE «ITUpaMuIbl» Kynkynibko B Mek-
cuke. [1pu ctpoutenbcTBe KOGYHOB MPUMEHSIICS JTOMaHblil KAMEHb U He
oOpaboTaHHbIE KaMeHHBIe 0J10KM (puc. 73—74).
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Puc. 69. CryneHyarsiii ycedeHHbII KOHYC [yaunmonTonec — «Circulo 2» Puc. 71. KodyH B BUIe «3aMOYHOI CKBaKITHBI»
TIOCJIe pecTaBpaluy

Puc. 70. Kodpynbr AAnonnn Puc. 72. KameHHoe obpamieHune kopyHa
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Puc. 73. KodyH ¢ ucroab30BaHNEM JIOMAHOTO KaMHSI

Puc. 74. BHyTpeHHUIi BUI OTHOTO U3 KOPYHOB

CuuraeTcs, YTO B paHHEM SIIIOHCKOM 0OI1IeCTBE ObLIO MIPUHSITO XOPOHUTh
3HATHBIX BOMHOB (TOI30KY) 1 CTapeIINH IJIEMEH B IorpedaibHbIX KaMepax,
3aCHITTAHHBIX CBEPXY TPYHTOM M KaMHSIMU, B (popme xonma. CoopyxeHne
MepBOHAYAJIbHO ObLIO MOJYKPYIJION WK KPYIJIOi (hOpMbl, MHOTAA — MPSI-
MOYTOJIHOM, HO CO BpeMEHEeM BCE Yallle IPUHUMAJIO OUYepTaHNe «3aMOYHOM
CKBaxXXUHbI» (puc. 71). [Tpu 3TOM B KpPYIJIOi YaCTH TaKOi «3aMOYHOM CKBa-
JKMHBI» pa3Melllajiach caMoO 3aXOpOHEHMeE, Te yCTaHaBJIMBaIu capkodar.
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B Hacrosiee BpeMst KohyHOB B SIIMOHMM HACUUTHIBAETCS AECSTKU ThICSY.
Toabko HaO0 OTMETUTD. UTO B ATTOHUYU K KOyHAM OTHOCST U AOJIbMEHbI, U
IpyTye KaMeHHbIE 3alIUTHBIE COOPYKEHUS, [TO3TOMY COOCTBEHHO KOGYHOB
CYILIECTBEHHO MEHbIIIE.

BrorHe 060cHOBaHHO TTPEAITOIOKNTD, UTO IJIST 3aXOPOHEHUI SITTOHCKOM
3HATU UCITOJIb30BAIMCH YXKe CYILIECTBYIOIINE APEBHUE KAMEHHbIE COOPYXKEHUS
C BHYTPEHHUMU TTOMEIICHUSIMH.

KameHnnsiii kypran bapHaenec (puc. 75—77) Bo @paH1uu 10 KOHPUTY-
palmu HarmoMWHAeT HAITOJIOBUHY pa300paHHBIN KodyH. BEIBIINMIT Bamerern
3emuin 10 1950 rooB MCMo/b30Bal KypraH B KauecTBe KAMEHOJIOMHU, MPO-
naBasi KaMHU. B HacTosiiee BpeMsi KypraH siBJisieTcsi IaMSITHUKOM JIPEBHOCTH.
OH BBITIOJTHEH HE B BUIIE HACBHITIN U3 3€MJIH, TTeCKa U TJIMHBI, a BBUIOXEH U3
JIOMaHHBbIX KaMHel. BunHo, 4To KypraH cTpouJics 6e3 mprMeHeHUsl BBICOKO-
TEXHOJIOTMYECKOro 00opynoBaHus. B HacTosIee Bpems 1iMHa KypraHa bap-
HeHec JocTuraet 72 M, MpUHa 10 25 M U BbicoTa 8 M. B KypraHe BbITIOTHE-
HO 11 BHyTpeHHUX nomelneHuii. CienoB 3aXOpOHEHUSI BHYTPY KypraHa He
BbISIBJIEHO. OOHApY>KEHHBIX MOMEIIEHM 1151 TAKOTO MOIITHOTO KypraHa siBHO
MasioBaTo. ECTb BepOATHOCTD, YTO TTO CAMUM KYpPraHOM TaKKe MMEIOTCS
MoJA3eMHbBIC MOMEIIEHUS, KOTOPHIE ellle He OOHAPYKEHBI.

Jlo6aBuM, 4TO KaMEHHBIE KypraHbl OOHApyKeHbI B 22 IPYTUX MeCcTax
®paHiuuu, B TOM Yucie Ha ocTpoBe [aBpuHu (puc. 78) 1 Ha ocTpoBe [Ixkep-
cu (puc. 79). KameHHast 9acoBHsI HaJl KypraHOM ocTpoBa JIxkepcu Bo3BeleHa
B HepasiekoM TporiuioM. CienyeT o0paTUTh BHUMaHME, YTO KAMEHHBIN Kyp-
raH [aBpyHU OYeHb HAITOMUHAET YCJIOBHBIE «ITMUpaMuabl» MeKCUKU B hopme
CTYIIEHYATBIX YCEUEHHBIX KOHYCOB (puc. 67) 1 Kpyrityto yacTb KopyHOB Smo-
Huu (puc. 71).

Puc. 75. Kamennsiit kypran bapaenec. ®@panumns
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Puc. 76. JloMaHbIi1 KaMEHb B KAUE€CTBE OCHOBHOTO CTPOUTEIBLHOTO MaTepuasia Puc. 78. Kamennsiit kyprad Ha octpoBe [aBpuHu. @panims
KkypraHa bapHenec

Puc. 77. Ucnionb3oBaHMe KPYMTHBIX KAMEHHBIX OJIOKOB IPU YCTPOUCTBE
BHYTPEHHUX TTOMEIlIeHUIT B Kyprane bapHenec

Puc. 79. Kypran Jla Xyr bu Ha octpose [Ixxepcu
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Puc. 80. Bxon (yKperieHHbIi B HAIlIW JTHU)
B coopykeHnu octpoBa Bepsbl o3epa Typrosik

Puc. 81. Bun coopyxeHust BHyTpu

OueHb cxoxke ¢ ppaHIly3ckKuM KypraHoMm bapHeHec (110 KOHCTPYKTUBHO-
MY pelLIeHMI0) OJHO M3 KaMEHHBIX coopyxeHuii (puc. 80, 81) Ha ocTpoBe
Bepsnl o3epa Typrosk B UensionHckoi odaactu Poccuu. YueHble cUUTaOT 3TO
COOPY:KEHUE T0JbMEHOM, HO C KOHCTPYKTHMBHOM TOUKHU 3PEHUS 3TO HEBEPHO.
OHoO uMeeT o01LIMe pa3Mephl B I1aHe 19 X 6 M U MePEeKPHITO MACCUBHBIMU
KaMeHHBIMU TIMTaMu. CTeHBI BBITTOJTHEHBI METOIOM CYXOU KJTaIKK U3 Mac-
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CHBHBIX KaAMEHHBIX 0J10KOB. COOpYyKeHHME COCTOUT U3 TPEX KaMep U COeM-
HSIOIIMX MX KOPUAOPOB. B NByX Kamepax Meraanura ooHapy>KeHbI BEIPYOJICH -
HbIE B CKaJIe MPSIMOYTOJIbHBIC SIMbl. B cTeHaX BbITIOJIHEHBI HA0MI0NATEIbHbIC
(BEHTUJISILIMOHHBIE!?) TPpOeMbI. PSI0M C 9TUM COOpYXKEHUEM HaXOASITCS ele
HECKOJIbKO MOJIypa3pyLIEHHbIX WU MOJTHOCThIO Pa3pylIeHHbIX METaIUTH -
YeCcKMX coopykeHuii. YacTh U3 HUX HaXOIMUTCs B BoAax o3epa Typrosik.

Kak noka3sbIBaloT MocjieAHUE UCCIIeTOBaHMS apXe0JI0TroB, OHUM U3 CTa-
peuImx COOpYyXeHUI Ha IJTaHETe MOXeT SIBSITbCsl coopykeHue [yHyHr-I1a-
JaHr (puc. 82), Haxomsiasicss Ha MHIOHEe31iicKoM ocTpoBe fIBa. Ero Tounas
(hopma moka Hem3BeCTHA, HO (hpopMa KypraHa HallOMMHAET SIITOHCKMI KO(yH.
B 2013 romy,ripu akTMUBHOM ITOAACPXKKE Mpe3uaeHTa MHaoHe31n 30eCh Ipu-
CTYIWJI K pacKoIrkam reoior JIaHuu XuiMmaH. B xone AByX pacKONoK ObLIU
oOHapyXeHbI apTedaKkThl, OTHOCAIIMecs K mepuoay ot 5200 no 500 rogos 1o
H.3. B okTs16pe 2014 roga JIsHHM XUIMaH 3asiBUII, YTO BO3PACT BEPXHETO U3
HalineHHbIX UM cioeB [yHyHr-I1aganra coctasnsieT okoso 3500 neT, cpeaHe-
ro — 8 ThIC., @ HUXKHEro — oT 9 10 28 Thic. JeT. B ocHOBaHMU cOOpyKeHUs
0OHapYXeHO MHOXECTBO KaMep, HEMOHSITHOro noka st JIsHHu XuiMmaHa
npeaHa3HaYeHUSI.

LAYE®E 1
T L LATER 2
LAYER 3
— LAFER A

Puc. 82. dpesHee coopyxkenue [yHyHr-Ilaganr Ha ocTpoBe SIBa

Heo6xon1mMo OTMETHTD, YTO KOCBEHHBIM MTOATBEPXKIEHIEM BO3pacTa CO-
OpPYKEHUS SIBJISIETCS eT0 OpMEeHTALIMSI 10 cTopoHaM cBeTa. Ha puc. 82 mo-
KaszaHa CTpeJiKa ¢ HalpaBjieHneM Ha ceBep. Kak BUIHO 0Ch COOPYKEHUS OT-
KJIOHEHa B CTOPOHY OT HalpaBjieH!s Ha ceBep mpuMepHo Ha 15°. To ecTb och
COOpYKEHNST OPUEHTUPOBAHA He Ha cOBpeMeHHbI CeBepHbIi MOJTIOC, a Ha
crapbiii CeBepHbIii TTonmioc B [pennanauu. [1o Bepcuu aBTopa, CMeHa IOJTIo-
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COB MOTJIa TIPOU3OUTH MPUMEPHO 22 THIC. JIET Ha3ald B pe3yJibTaTe MaaeHUs
Ha 3eMJII0 OTPOMHOTI0 aCTEPOU I, KOTOPBIN MPEATOI0XKUTETbHO MOT SIBJISITh-
¢ cmyTHUKOM JIyHBI. [laHHBIE apXe0JI0TOB M OPUEHTALIMS COOPYKEHUS 10
CTOPOHAM CBETa MOJATBEPXKAAIOT €€ BO3MOXHBIN Bo3pacT 0oJiee 22 ThIC. JIET.
B T0 e BpeMs cylecTBOBaHME CaMOTO COOPYXKEHUSI MOXKET SIBISATHCS IO~
TBEPXKJIEHUEM BO3MOXHOCTU CMEHBI TTOTIOCOB Ha 3eMJie 0K0JIO 22 ThIC. JIET
TOMY Ha3za.

UYTto KacaeTcsl Bo3pacTa paHee PaCCMOTPEHHBIX KAMEHHBIX COOPYKEHU I
MeKcuKH, TO ClleyeT OTMETUTh, UTO O0JIee COBEPIIEHHBIC B KOHCTPYKTUBHOM
OTHOIIIeHUH NupaMubl B Mekcuke B TeoTnyaka He OpUEHTHPOBAHbI Ha CTa-
pbiii CeBepHbIii MOJIIOC U, CIeI0BAaTeIbHO, MOTYT ObITh cTapiiie 22 ThIC. JIET.
3aKOHOMEPHO TMPEANOI0XKUTH, UYTO O0Jiee MPUMUTUBHBIE KAMEHHBIE COOPY-
KeHust B Mekcuke, a Takke B AAnmoHuun u EBpore, MOryT ObITh el11e cTaplie.
CX0ICTBO KOHCTPYKTUBHBIX PEIICHUM 3TUX COOPYKEHUIA, OTCYTCTBUE CIICIOB
MPUMEHEHUST BHICOKOTEXHOJOTMYHOM TEXHUKU, a TAKXKe OTCYTCTBUE CJIEIOB
MMPUMEHEHUS pacTBOpa IJIsI KAMEHHOM KJIaaku (cyxas KaMeHHas KjIaaka),
CBUAETEIBbCTBYIOT O TOM, UTO OHU BO3BOAUJIUCH MPEACTABUTEISIMU OJHOM
IMBUJIU3ALMHI. DTO CXOICTBO TAKXKe MOXET SBJISITHCS KOCBEHHBIM TTOITBEPIK -
JIEHUEM CBSI31 MexXay AMepuKoii 1 SImoHuelt B BUjie CylliecTBOBaBIlero 060-
Jiee 22 ThIC. JIET Ha3ag MaTtepuka B Tuxom okeaHe (puc. 265).

Hutepecen kypran ae CoTo Ha 1oro-3anaje Mcnanuu, BoITOTHEHHBIA U3
HeoOpaboTaHHbBIX KAMEHHBIX 0J10KOB (puc. 83, 84). [To KOHCTPYKLIMY OH Ha-
MOMMHAET KypraH Ha ocTpoBe Bepsbl o3epa Typrosik B Poccuu. BHyTpeHHee
noMelieHne nmeet JIuHy 21,5 M 1 pacmmpsiercs ot 0,8 My Bxojga 10 3 M B
KOHIIe Kopuaopa. Beicota momenieHus 3—3,5 M. Kopuaop opueHTUpPOBaH ¢
BOCTOKA Ha 3anaj. BeposiTHO, 4TO B IpeBHOCTU KypraH He UMeJl KpYTJoi
(opMpbl, a Takyto opMy eMy IIpUAAIN apXeOJIOTH IIPU «pecTaBpallii».

Eure psin KaMeHHBIX coopyXeHuit B McnmaHuM 1o KOHCTPYKIIMKM HaIo-
MHUHaeT KaMeHHbIE COOpYKeHUs Ha ocTpoBe Bepnl o3epa Typrosik B Uensi-
OouHcKo ooactu. Hepaneko oT HEOOJIbIIOro ropoika AHTEKepa HaXOISITCS
TPU APEBHUX COOPYKEHMS ¢ Ha3BaHusAMK Menra (puc. 85—86), Beepa 1 Db
Pomepans. InuHa coopyxxeHnst Menra 25 M, mpyrHa S M 1 Beicota 4 M. OHO
COCTOHNT U3 32 KaMeHHBIX OJI0KOB, CaMBIif KPYITHBIN 13 OJIOKOB BECUT OKOJIO
180 ToHH. B Kamepe coopykeHUs BbIKONAH KojoAel AuaMeTpom 1,5 M u
rryounoii 19,5 M. CoopyzkeHue 3alIUIeHO HACBIITHBIM XOJIMOM JMaMETPOM
50 M. [IBa npyrux coopyxeHus (Boepa u Db PoMepasib) UMEIOT CXOXUE C
MeHra KOHCTPYKTHUBHbIE pellieHus. B oTiinune oT Bcex OMuMcaHHbIX BbIIlIe
COOPYKEHUI, B UCTTAHCKMX O0BEKTAX UCITOIB30BAJICS HE JOMaHbI KaMEHb,
a OrpOMHbIe 00paboTaHHBIE KAMEHHBIE 0JIOKHU (puc. 86).
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Puc. 84. BHyTpeHHee nomelieHue Kyprata ae Coto

OO0paboTaHHbIe KaAMEHHbIE 0JIOKW MCITOJb30BAIMCh U B OTAEJIbHBIX KO-
¢ynax B Anonuu. J1o6p14a, 00paboTKa ¥ TPAaHCIOPTUPOBKA TSXKEIBIX KAMEH-
HBIX OJIOKOB CBUJIETEJIbCTBYET O HAJIMUMU Y CTPOUTENEH COOPYKEHUIA BbICO-
KOTEXHOJIOTUIHON TeXHUKH. JIOTUIHO TIPEATIONOXUTh, YTO CTPOUTETHCTBO
TpeX yKa3aHHbIX MCTIAHCKUX COOPYKEHUH 1 YacTh KohyHOB B SAAnoHuu (¢ npu-
MEHEHUEM KPYIHbIX 0JIOKOB) OCYILIECTBISIOCh 3HAUUTEIbHO MO3XE, YeM
3aIIUTHBIX COOPYKEHM I U3 TIOMaHbIX KaMHell. KoHeuHo, Tpu HAJIMYUU BbI-
COKOTEXHOJIOTUYHOU TeXHUKU CTPOUJIUCH 1 OoJiee HaleXKHbIe 3alllUTHbIE
KaMeHHbIe COOPYXeHUs B BUAE MUpaMu/ ¢ moazemebsmu. Ho u 6osee nmpo-
CThble Ha3eMHbIe KAMEHHBIE COOPYKEHUSI U3 KPYITHBIX 0JIOKOB, 3allIAILIEHHbIE
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CBEPXY CJI0EeM IPYHTA, TT0-BUAUMOMY, TAKKE CUMTAIMCH JOCTATOUHO HaIEXK-
HBIMU. BO3MOXHO, YTO ITpY CTPOUTEIBCTBE 3TUX COOPYKEHUI OIIpeieJICHHYIO
POJIb UTPAJIO COOTHOIIIEHUE LIEHBI U KaueCTBa.

Puc. 86. BHyTpeHHsIst YacTh cOOpyXeHust MeHra

Ha puc. 87—89 nokazaHbl KAMEHHBIE COOPYXKEHMUS, KOTOPbIE OUEHb T0-
X0xk1 Ha Kpyriible KopyHbl AAnmonun. Ho ato He AnoHus, a EBporna u apeBHUe
ropona Yepserepu, Tapksunus u Beitn Ha TeppuTopun coBpeMeHHoM MTa-
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Jnun. [To MHEHUIO YYEHBIX 3TU COOPYKEHUS SIBJISIIOTCSI 3TPYCCKUMU HEKPO-
MOJISIMU — TPOOHUIIAMHU. YIUBUTEIIBHO, 9YTO OT CAMUX TOPOIOB ITOYTH HAYE-
ro He COXPaHWJIOCh, 4 HEKPOIIOJU HaXOISITCSI B HEILIOXOM COCTOSTHUM. BHY-
TPU HUX UMEIOTCS TIIyOOKHE KOJOIIBI, 1a W BOOOIIe B HUX BITOJTHE YIOTHO
(puc. 90). Kak oTMeuatoT apXeoJioru, 1o cBoeMy CTpOEHHIO HEKPOTIOJb SIB-
JiTeTCs KOMMEH JKMIOTo oMa, TAe eCTh JJIECTHUWIHBIN BXOH, KOPUIOP, 3aJI 1
HECKOJIbKO KOMHAT C 60TaTHIMU YKpallleHUSIMU B BUJE KOJIOHH, peibedoB 1
npa3gHuaHbIX (1) pocniuceit cteH (puc. 91). Umenuch noporue capkodaru,
KOTOpbIE YCTAHABIIMBAJIVCH B HUIIIAX W HA KAMEHHO# cKaMmbe. HekoTophl-
€13 HUX ObUIM BBITTOJHEHBI U3 MpaMopa 1 ajedacTpa, a UX KpbILIKH yKpallia-
JIK CKyJAbNOTYPHI (puc. 92).

Puc. 87. Hekpononu (?) arpycckoro ropoaa Yepsetepu

Puc. 88. Kamennsie coopyxkeHust Yepsetepu
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Puc. 90. BuyTpeHHwmii Bun kaMeHHOTO coopyxXeHus B YepBeTepu

W nosiBisieTcs oueHb MpoCTasi MbIC/Ib, YTO B ropoaax Yepsetepu, Tapk-
BUHUs U Beiin oOHapykeHbl He HEKPOTIOJIM, a CaMU TOpojia € XXUJIbIMU 3/1a-
HUSMU, TTOCTPOSHHBIMHU 110 TIPUHITUITY 3alIUTHBIX COOPYXXEHUI OT METeO-
puUTHOI 6oMOapAMPOBKU. OHU BHIMOJHEHBI U3 KAU€CTBEHHO 00pabOTaHHBIX
KaMeHHbIX OJIOKOB, @ BHYTPEHHSIsI OT/IeJIKa TOMEIIEHUI CBUIETEIbCTBYET O
HaJIMYMU Yy CTPOUTESIC BBICOKOTEXHOJIOrMYHOM TexHuKU. Ha puc. 89 BunHo,
YTO MO/ 3TUMU COOPYKEHUSIMU NMEIOTCSI CBA3YIOLIE TOHHEIU, 2 BO3MOXHO,
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Puc. 92. Capkodar onHoro u3 coopyxkenuii ropona TapkBuHust

M LIEJIBII TTOA3eMHBIH ropof. BeposiTHO, KaMeHHBIe coopy:keHus YepBerepn,
Tapxksunuu u Beiin siBisitoTcst HanboJiee HaAeXKHBIMU Ha3eMHBIMU 3JaHUSI-
MU JJIST OTKPBITBIX MECTHOCTEM 0€3 cKasl, peaHa3HaYeHHBIMU JJIST TTPOXKM-
BaHUS JIIOACH B YCJIOBUSIX METEOPUTHBIX O0MOapanpoBoK. B MecTHOCTSIX cO
CKajlaMM, Ha3eMHbIe MTOMEILEeHUs BEIPYOAIMCh HEMOCPEACTBEHHO B CKaJjlax,
a MoA3eMHasl YacTb TOPOIOB BHIIIOJHSIIACH IO cKajtaMu. M, KOHEeUHO ke,
ATPYCKU HE UMEIOT HUKAKOTO OTHOIIIEHUSI K CTPOUTEILCTBY APEBHUX KAMEH-
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HBIX COOpYyXeHuit Ha TeppuTopun Mranuu. [TpocTo B cBoe BpeMst OHU 0OHA-
PYXWIM 3TU COOPYKEHUS U UCTIOb30BaIM X 110 CBOEMY YCMOTPEHUIO.
YeM MOKHO OOBSICHUTH TaKyI0 TTOPA3UTETBHYIO «CIIETTOTY» apXeOJ0TOB U
WCTOPUKOB, MPUHUMAIOIIMX XXUJIbIE TOMEIIEHUS 32 HeKporoaun? Hudero He
3Hasl O METEOPUTHBIX OOMOAPIUPOBKAX ITPOIILIOr0, OHU ¥ HE MOTJIN MIOHSITD,
YTO €AMHCTBEHHBIM CIIOCOOOM 3alIUTHI U CYIIECTBOBAHUS [IJIsI HACEICHUS B
TIPOIILIOM SIBJISTIOCH CTPOUTETBCTBO TOJTBKO KAMEHHBIX COOpYKeHmit. H xke-
J1Ie300€TOHHbIE, HU METa/LTMYECKUE, HU JePeBSIHHbIE KOHCTPYKIIUU BbIACD-
JKaThb METEOPUTHYIO O0MOapPINPOBKY He MOTJIN BBUAY UX HU3KOM OTHECTOM-
KOCcTU. OTHECTONKOCTb METALTNYECKMX KOHCTPYKIIUIA COCTABIISIET 15 MUHYT,
OTHECTOMKOCTb KeJ1e3006TOHHBIX KOHCTPYKIIMI COCTaBIsIeT OMH Yac, a Mpo
OTHECTOMKOCTh ACPEBSIHHBIX KOHCTPYKIIUI TOBOPUTH U, BOOOIIIE, HE CTOUT.
[To nMeIMMCcsT ICTOPUIECKUM CBEICHUSIM, KpeMallnsT YMEPIITUX VC-
MOJIb30BaJIach HAIIMMU MaJeKUMU TTPpeIKaMu — KPOMaHbOHIIAMM, a TIO3XKe
rpeKkamMu v puMJIstHaMu. A Bellb 3TPYCKH, IO MHEHU O UCTOPUKOB, CYIIIECTBO-
BaJIM B IIPOMEXYTOK BpeMeHHM (TIpaBaa, OYeHb JUTMTEIbHBIN) MEXITy HUMU.
Ho npu kpemaluu 1j1si OCTaTKOB KPEMUPYEMBbIX UCITOIb3YIOTCSI HEOOJIbIIINE
YpHBI, a He XWIble TTOMelIeHsI. Bropas, u rmaBHast, IpUuInHa TOTO, YTO
WCTOPUKU OOBSIBUIN XKUJIbIE 3IaHUST HEKPOTIOJISIMHU, 3aKII0YAETCSl B apXu-
TEKTYPHOM HECOOTBETCTBUY XKIIBIX 30aHUI, HATTOMUHAIOIINX KOGYHBI S mo-
HUM, IPYTUM KaMEHHBIM COOPYKEHUSIM «3TPYCKOB» — KOJIOHAM C KaruTe-
JIIMU, apKaM 1 amduteaTpam. To eCTb TeM COOPYKEHMSAM, KOTOPBIE UCTO-
PUKU OTHOCSIT K «@aHTUYHOCTHU». A OTHECTH XKUJIble KAMEHHBIC TTOMEILIeHUS
K KaKoM-JIM0O Apyroii 3Moxe UCTOPUKU HEe MOTYT, TaK KakK 3TO He BITUChIBa-
eTCs B OpUILIMATIbHO TIPUHSTYIO BEPCUIO UCTOPUUECKUX COOBITUI Ha TIaHe-
te. I mpuiuioch npuayMath He CYLIECTBYIOLILYIO CAMOOBITHYIO CTPOUTEIbHYIO
KYJBTYPY TOCyIapcTBa 3TPYCKOB C OPUTHHAIBHBIMU HEKPOITOISIMU, KOTOPBIE
Oosblre HUTAE He oOHapykeHbI. [Toka, He oOHapyxeHbI!? OgHaKO Ha MJIa-
HeTe eCTh, KaK MUHUMYM, TPH MECTa, TIe MOTYT HaXOIUThCS MOJO0OHBIE XKe
KaMEHHBIE COOpPYXKEeHUsI. DTO, TaK Ha3blBaeMble, IIOKOJaIHbIE XOJMbI Ha
OmmmmmuHax (puc. 93—94), n3BecTHIKOBBIEC X0IMBI B Kutae (puc. 95) n ka-
MEHHBbIE COOPYKEHMUS B OKPECTHOCTSIX KperocTu Curna B mpoBuHIIMK Cuyac
Iepy (puc. 96). Ha ®unurnmuHax 1 B Kutae, ¢ 60ITbII01 m0J1eit BEpOSITHOCTH,
KaMEeHHbIE XWJIble COOPY>KEHUST 3aHECEHbI CIOSIMU TIMHBI ITPU IlyHaMU, KO-
TOpbIe TPOUCXOAMUIN OKOJIO 22 ThIC. JIeT Ha3aj (Mpu MajeHUU OTPOMHOTO
acrtepoua B paitoHe UIUNIIMHCKOTO MOPs) M 0KoJio 11,5 TeIC. JleT Ha3an
(mipm 3axBate JIYHBI TpaBUTAIMOHHBIM TToJieM 3emutn ). Ha ®@umunmmHax yde-
Hble 00HApYXWIK 1268 X0JIMOB, UMEIOIINX KOHYCOOOpa3HyIo (opMy U OT-
JIMYAIOIIMXCS TOJIBKO BBICOTOM, KoTopast uameHsiercst ot 30 mo 100 m. Kom-

96

IUIeKC coopyxeHuit B [Tepy (IUIOIIAIbIo OKOIO 3 KM?) pacrioyiarajicst Ha Bbl-
core 4200 M Hag ypoBHEM MOpPS U OB Hegocsraem st nyHamu. CienyeT
00paTUTh BHUMaHUE, UTO ITPU CTPOUTETBCTBE «ITPYCCKUX» KAMEHHBIX COOPY-
JKEHU MCTIOIb30BAIMCh 00Jiee CITOKHBIE TEXHOJIOTMHU 00pabOTKN KaMHEM,
YeM JUTSI aHAJTIOTMYHBIX KaMEHHBIX coopykeHuit B [1epy. UTo kKacaeTcs He-
CYIIECTBYIOIINX OCOOEHHOCTE! CTPOUTETHCTBA ITPYCKOB, TO OTHECEHNE IPEB-
HUX XKIJTBIX KAMEHHBIX COOPYKEHU I 1 COOPYKEHU I «aHTUIHOCTH» K pa3HBIM
HUCTOPUYECKUM 2M0XaM CTAaBUT BCE Ha CBOM MecTa. [[peBHUE Kujible KaMeH-
HBIE COOPYKEHMSI C TIOA3EMHOM YaCThIO CTPOMIIMCH OKOJIO 22 THIC. JIET Ha3al,
a «QHTUYHBIE» COOPYKEHUS BO3BOAWIMCH B MEPUO 3aTUIIILS METEOPUTHBIX
6oMOapIMpPOBOK Ha TUTaHeTe B TIpoMexyTke 12,8—16,1 ThIC. JTeT Ha3an.

Puc. 93. «IllokosagHbie» x0aMbl Ha DUaUIIITMHAX

Puc. 94. OGopynoBaHHBIN TSI TYPUCTOB «IITOKOJIATHBIN» XOTIM
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Puc. 95. U3zBecTHsikoBbIie (?) xonmbl Kurtas

Puc. 96. «DTpyccknii» CTUIb COOPYKEHHUI B OKpecTHOCTAX Kperoctu Curna. [epy

B 3akimoueHue CJIEOYCT OTMETUTD, YTO MMPAKTUYECKHN BCE PACCMOTPECHHbBIC
,I[peBHCﬁLHPIC 3allIMTHBIC COOPYXKECHUWA HAXOOATCA NJIN HAa OCTPOBAX, KOTOPLIC
B IIPOLIJIOM MOTJIM OBITh IIPOCTO BO3BLIIICHHOCTAMU HA MECTHOCTHU, UJIU HA
HauboJjiee BBICOKUX ydyacTtKax MECTHOCTH. HOXO}KC, YTO IIPpU CTPOUTEIILCTBE
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BTUX COOPYXKEHUIA Mpecaea0BaINCh JBE LIeJU — 3all1MTa OT METCOPUTHOM
OoMOapAMPOBKHU 1 3allIMTa OT OATOIUICHUS ITPY MOILIHBIX IyHamu. KpyrtHast
rajabKa JJIsl OITMCAHHBIX BBIIIE 3aIIMTHBIX COOPYXKEHUI MOTJIa COOUPATHCS
Ha OJIKaWIINMX peKax, HO OpraHM30BaTh MAacCIITAOHYIO JOOBIYY JIOMaHBIX
KaMHell 6e3 MpUMeHEHHUSI KeJIe3HbIX MHCTPYMEHTOB MPAaKTUUECKU HEBO3-
MoxHO. M, BepoSITHO, B IEPHOJ, CTPOUTEIBLCTBA pACCMOTPEHHBIX KAMEHHBIX
COOPYKEHM IO YK€ YMEJIH TTOJTydaTh XKeJIe30 U U3roTaBInBaTh IIepBOHA-
YaJbHO MPOCTHIE XKeJIe3HbIe MHCTPYMEHTHI, a 3aTeM, MIPU TOSIBJICHUH 3JIeK-
TpUYECTBA, U 00JIee TEXHOJIOTUIHBIE MHCTPYMEHTHI.

Heobxonumo o0paTUTh BHUMaHME HA OY€Hb XapaKTePHYIO YepTy IPEBHUX
KaMEHHBIX COOPYXXEHUI1 — 4eM gajbiie oT Cpean3eMHOMOpPDS, TeM MeHee
TEXHOJIOTUYHBI M HAJIESKHBI 3TU COOPYKEHMSI. DTO OTHOCUTCST K PACCMOTPEH-
HBIM KaME@HHBIM KypraHam, a B TaJIbHEeHIlIeM — U K JOJbMeHaM, 1 K M1upa-
mugaMm. O4eBUIHO, YTO MEHEE TEXHOJOTUUHBIE COOPYXKEHUS CTPOUIIUCH
paHblie, a 6oyiee TEXHOJOTMYHbIE MOJ00HbBIE COOpYXKeHUsT — no3xe. K aTo-
My cjenyeT 100aBUTh, UYTO HanboJiee ONaCHBIEC IPEBHUE SHEPIeTUUEeCKIE 00b-
€KTBhI HaXOIWJIMCh B MaJIOHaceJIeHHbIX yacTsax Muaum u ITakucrana. CBajiku
HEHYXXHBIX KAMEHHBIX U3IC/INI YCTPaUBaJIUCh B 0€3TI0IHBIX B TO BpeMsI Me-
crax ruiaHeTsl — Ha CeBepe 1 B @unaaenbdru, a Takke B Majio HaceJIeHHbIX
mectax — B Kazaxcrane, Munone3un u Jlaoce.

2.1.2. CKanbHble COOPYXKEHMUA U neLlepbl

CrremyroImM BUIOM 3alIATHBIX TPEBHUX KAMEHHBIX COOPYKESHUI SBIIS -
10TCSI CKaJibHbIe coopykeHUsl. OHM BbIpE3aHbl B 1IEJIbHBIX MACCUBAX CKal U
MPEeICTaBIISIIOT COO0N MOHOJIUTHBIE KAMEHHbIE KOHCTPYKIIMM, YTO CaMO MO
ce0e sIBJIIETCS IJIsI COBPEMEHHOI0 CTPOUTEIbCTBA HEOOBIYHBIM. KOHCTPYK-
11U OOJBIIMHCTBA CKaJIbHBIX KoMILiekcoB (Kafinaim B UHanu, coopykeHust
Jlanu6ensl B D¢uonuu, ropox Ilerpa B MoprnaHuu), 6e3 BCSIKOro COMHEHUS,
BbIpE3aJINCh CBEPXY BHU3. [1py HAIMUMK Y IpeBHUX CTpOUTEIel AuprKadieit
U 3JIEKTPOMHCTPYMEHTA, C PEXXYIIMMM TUCKaMU U ILTA(YIOIMMHI HacaaKa-
MU U3 CBEPXIIPOUYHOM CTaIn U METEOPUTHBIX aJIMa30B (IPOYHOCTh METEO-
PUTHBIX aTMA30B BIBOE BBIIIIE IIPOYHOCTH OOBIYHBIX aIMA30B), TIPOLIECC CTPO-
WUTEJIbCTBA CKAJIbHBIX COOPYKEHUI UMEET peaibHOe 00bsICHEHUE. DIEeKTpU-
YeCTBO BBIPA0aTHIBAJIOCh Ha 3aBUCIIMX HaJ TUIOMIAAKON CTPOUTEIHCTBA
OUPYKaAOJISIX (HATIOMHUM, YTO Ha TUPUKAOJISIX UMETMCh TYPOUHBI U FeHepa-
TOPHI) ¥ IMOJABAJIOCH HAa CTPOUTLIONIANKY. BHM3Y Ha CTpOMIIIONIAaAKE BBI-
MOJIHSIACh TTOSIPYCHAST pe3ka KaMHsI CKaJibl 0 3apaHee MOAr0TOBICHHOMY
npoekTy. Uto KacaeTcst crpouTtenbeTBa Xpama Kaiimam (puc. 97—99) u «kpe-
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cta» Jlanu6ensl (puc. 107, 108), To nocjie NoAroTOBKU B CKajie «KOTJIOBaHa»
BBIMOJIHSIJIMCH BHYTPEHHUE TTOMEILIEHUsT B OKPYKaIOIIMX «KOTJIOBaH» CKajax.
B 1ieHTpe «KOTJIOBaHa» OCTAaBIISICS CKaJIbHBIN MacCUB, B KOTOPOM BbIpe3a-

JINCH 3alIMIIIEHHBIC OT MGTGOpI/ITHOf/’I 60M6apZ[I/IpOBKI/I TTIOMECIICHNS.

Puc. 97. Xpam Kaitnam. Uuaus

Puc. 98. 3amuTHbIe HaBeCkI 1O MepUMETPY KaMeHHOTo xpama Kartinai
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Puc. 99. Buyrpennue nmomeiieHust KaMeHHOTo xpama Kaiimamr

CnpaBoY4HbIii maTtepuan

B nocnegHue pecaTuneTna B apxeonormm ctana NpMMeHATbLCA Tpex-
MepHan BU3yann3auma Kak Hebonblumnx No pasmepy apTedaKkTos, Tak U
KPYMHbIX APEBHUX COOPYKeHUN. OBbACHAETCA 3TO 3a4a4amm myseedu-
KaLMM apXeonornyecknx o6 beKkToB, X KAYeCTBEHHON AEMOHCTPaLMM B
nccnenoBaTeNibCKUX Lenax U B Lenax nonynapusaumnm ana typmsma.
B 3TOWM CcBA3M BO3HMKaET BOMPOC, @ KaK e ApeBHWUe CTPOUTENN MOTIU
CTPOUTb YHUKA/IbHbIE COOPYXKEHUSA, Hanpumep xpam Kalinaww (puc. 97—99)
6e3 TpexmepHOM NPOCTPaHCTBEHHOM Mmoaenn? [1a He MoK, KOHeYHo!
Bonpoc B ToM, Kakue 3To BblIn TpeXMepHble MOAENAN — [NIUHAHbIE, TUN-
COBbI€ W/N... KOMMbIOTEPHbIE. BEpOATHO, COBPEMEHHbIe apXUTEKTOPbI U
CTpOUTENN, BHUMATEIbHO PAacCMOTPEB KOHCTPYKUMM xpama Kainac, oT-
0aAyT npegnoyvteHne KOMNbOTEPHON Moaenu. MNoaTeepkaatowme sty
BEPCUIO ApeBHME KOMMbIOTEPbI MOT/IN COXPAHUTLCA A0 HALIUX AHEN,
BEPOATHO, TOJIbKO B AHTapKTMae.

OmHaKo y y4eHBIX BO3HMKAIOT BOITPOCHI 0 Ha3HAYeHUH MTOT0OHBIX COOPY-
>xeHuit. CchlIKa MCKIIOUMTEIBHO HAa MX PUTYaJIbHOE Ha3HAYeHE HE BbITJIS -
AT YOeTUTEIbHOM, XOTSI CKaJIbHbIE COOPYKEHMSI, TO-BUAMMOMY, BBITTOJIHSI -
JI1 1 3Ty poib. Ho eciny paccMarpuBaTh UX KOHCTPYKTUBHOE pellieHue, TO
IJIaBHBIM Ha3HauYeHMEM XpaMOB IMPOCMAaTPUBAETCS 3alllMTa HaceJeHUsl OT
METEOPUTHOI OOMOAPAMPOBKHU IIpU 0YepeaTHOM comvkeHuu JIyHbI ¢ 3emiieii.
CKaJtbl, IJie BBITIOJIHEHBI COOPYXXEHUSsI, YXKe MOJABEPraIuch METEOPUTHOM OOM-
GapaupoBKe. DTO BUIHO ITO MOTeKaM pacIUIaBJIeHHOTO KaMHS Ha CKajlax.
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BrIOOp TakuxX cKall He cllydaeH, TaK KaK U3BECTHO, YTO «MOJIHUS KpaiiHe
peaKo ObeT ABaXKIbl B OMHO U TO Xe MecTo». M MeTeopUTHBIN MOTOK TOXeE.
ITo kpaiiHeit Mepe Ha 3TO, BEPOSITHO, HAACSIUCh IPEBHUE CTPOUTENIUN CKaJTh-
HBIX coopykeHuii. Heo6XxonnmmMo oTMETUTD, YTO BCEe CKaJIbHbIE COOPYKEHUS
o0ecneynBaloTCs BOmOI, 0arogapsi AOCTaTOYHO CJIIOKHBIM, HO 3(D(peKTUB-
HBIM CHUCTeMaM BOIOCHAOXeHUSI. Y BBITIOTHSUTUMCH CKAJIbHBIE COOPYXKEHUSI B
MECTHOCTSIX BHE CEMICMOOTIACHBIX 30H, PACIIOJI0XEHHBIX HA BBICOTE OoJiee
800 M Ha/1 ypOBHEM MODSI, UTO JIeJ1aJI0 3T COOPYKEHUS HETOCSITaeMbIMU JJ15T
LIYHAMU.

B Moy Ha ceroaHsIIIHMIA IeHb MMeIoTCsl 0KoJio 1500 cKaJibHBIX COOpY-
KeHuil. [Tepuonbl U CpOKU UX CTPOUTETLCTBA yUEHbIE HA3bIBAIOT CaMble pa3-
HBIE U COBEPIIICHHO He peajibHbIe. Tak cKabHBIN KoMITJIeKC AmkaHThl B MH-
auu (puc. 100, 101), mo MHEHUIO yUEHBIX, BRICEKAJICS BPYUYHYIO B CKajlax B
teueHue 800 et — ¢ I Beka 1o H. 3. mo VII Bex H. 3. B ckaje nonkoBooOpa3s-
HOI (hopMBbI BBIpYOJIeHO 29 Telep ¢ OTPOMHBIMU 3ajlaMU U APYTUMU T0-
cTpoiikamu BHyTpu. Ho, IIs11s1 Ha CJTOXKHEMIIYI0 U KpaCUBEHIIIYIO apXUTEK-
Typy COOPYKE€HU I BHYTPU TELEP, MAJIO KTO IMMOBEPUT, YTO BCE 3TO BHIMOJIHSI -
JIOCh MOHaXaMU BPYYHYIO C UCITOJIb30BAHMEM TPUMUTUBHBIX MTHCTPYMEHTOB.
U cTpoutenbcTBO 00bEKTOB MO EAMHOMY TIJIaHY HE MOXET BBIMIOJIHSITHCS CTO-
JIETUSIMU — CJTUIIIKOM MHOTOE MEHSIETCSI 3a TAKOM TTepUOJI BPEMEHMU: TTPaBU-
TeJIM TOCYIapCTB U UX LIeJIM, SKOHOMUKA FOCYIapCTB U CTUJIb CTPOUTENIbCTBA.
Haxe kiumat meHsietcs. CiaeayeT 100aBUTh, UTO CBEACHUI O TTOA3EMHBIX
TOHHEJISX IO/ COOPYKEHUSIMU AIlKaHThI HeT. [IpocTo MX HUKTO U HUKOTIA
He MCcKaJl — HU aHrian4daHe, ooHapyxuBimue B XVIII Beke 3TOT KoMILIEKC
COOPYXEHUI, HU COBPEMEHHBIE YUCHBIE.

YacTb yueHbIX CUMTALT, UTO MHAMMCKUH xpam Kaiinaiu B Biutope (puc. 97—
99) 6611 MocTpoeH B VI—IX Bekax, mpu aToM 100 JIeT Y110 Ha CTPOUTETBCTBO
camoro coopyxeHust, a 200 JJeT — Ha BHYTPEHHIO OTIEJIKY COOPYKEHMUSI.
Hpyrast 4acTb YUeHBIX CUMTAET, YTO COOPYKEHME ObIJIO IOCTPOEHO HAMHOTO
paHbllle, a B YKa3aHHBII BbILIE MTepUO] BpEMEHU B COOPYKEHUU BEJUCh pe-
KOHCTPYKIIMOHHBIE pabOThI. YUeHbIe HE HAIIUTM HUKAKUX JaT U JaxKe Majleii-
LIMX CJeA0B ONMUCAHUSI KOHCTPYKLIMU coopykKeHus. XpaMm Kaiinair He 1o-
CTPOEH, a BLICEUEH U3 CKAaJIbI, IPUYEM CKAJIbHBIN MaCCUB IIPU CTPOUTEITLCTBE
oOpabaThIBajICd CBepXy BHU3. XpaM pa3MepaMu 55 x 36 M pacmosioxXeH B
LIEHTPe BEIPYOJIEHHOTIO B CKaJie ABOpa pa3MepaMu 58 X 51 M 1 yXOoasIero B
r1yorHy ckasibl Ha 33 M. HuKHsIs1 yacTh Xpama IIpeacTaBisieT co0oil nbene-
CTaJl BLICOTOM 8 M, Ha KOTOPOM CTOSIT 3-METPOBbIC U3BasIHUSI CJIOHOB U JIbBOB.
Xpawm Kaiinai 6ykBabHO BECh ITOKPBIT OYEHb CI0XKHOM KaMEHHO pe3b00ii.
Kak u eruneTckue nupamMuabl, OH OPUEHTUPOBAH I10 YaCTSIM CBeTa, TO €CTh
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€ro CTPOUTEJILCTBO BBINIOJHSIOCH HE TT033Ke 22 ThIC. JIET Ha3al. meroiuecs
B Diope 34 neliepbl Tak>ke ObUTU BbIPYOJIEHbBI, KaK MpearoaratoT yuYeHble,
BPYUYHYIO B MOHOJINTHOM CKaJe.

Puc. 101. OgHO 13 BHYTPEHHUX ITOMEIEHUI CKaJIbHOTO KOMILJIEKCa AIXKAHThI

OTMETHM, YTO CKaJbHbIE COOPYXEHUS AIXKAHTBI U DJIJIOPHI HAXOASITCS
Ha rutaTo JlekaH Ha BbicoTe 6ojiee 1300 M Hall ypoBHEM MODSI.

M3BecTHbIN nHAMICKUI CTOPUK [TpaBuH MoXaH 3aCHsLT Ha BUIEO MHO-
ro ToHHeJsel moa xpamom Kaitnam. HekoTopble U3 HUX UMEIOT TaKue
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HeOOJIbIIME Pa3MEPhl, YTO 110 HUM MOXET MEePEeJIBUIaThCSI TOJbKO PeOEHOK
(puc. 102). UmeroTcs u 6osiee KpyrnHble ToHHeaU (puc. 103). Poccuiickue
HCCJIeA0BATEIN YTBEPXKIAKOT, YTO OJMH U3 TAKMX TOHHEJICH HallpaBJIeH B CTO-
POHY OJIVDKAIIEro CTyIeHUaToro Kojioa. MiMeercst rurnoresa, moka He J10-

Puc. 102. Y3kuii ToHHenb xpaMa Kaitnamn

Puc. 103. YacTuuHO 3achIlTaHHbII MOA3EMHBIN TOHHEIb Xpama Kaiinaiin
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KazaHHas, 4TO CTyMeHYaTble KOOI B MHANM B IPEBHOCTHU SIBJISUTUCH Ya-
CThIO MOA3EMHBIX aTOMHBIX 3JIEKTPOCTAHIIUH C SIIEPHBIMU pPeakTopaMu 1
TypOuHaMu. B aToM ciryyae B TOHHEJISIX HEOOJIBIIIOTO pa3Mepa, COSIMHSIONINX
xpam Kaiinaiu co cTyneH4aTbIM KOJIOALIEM, MOTJIU ITPOKJIAbIBATHCS 2JEKTPO-
Kaben TS IIogaYX JIEKTPOIHEPTUHM C TTON3EMHOM 3JIEKTPOCTAHITUY B XpaM

1 COCEAHUE IMOA3EMHBIC COOPYKCHMUSI.

Puc. 104. OtBepcTrsi B KOHCTPYKIIMSIX Xpama

B KaMeHHBIX KOHCTPYKIUSIX XpamMa uMe-
10TCs1 HeOoJbIKe oTBepcTus (puc. 104), Ko-
TOpPBIE MOTJIM UCITOTb30BaThCSI IS YCTAHOBKU
XaJ1eJOHOBBIX U30JSITOPOB MOA MEAHbIE
aJIeKTpuIecKue TpoBoaa. CiemyeTr HartoM-
HUTB, YTO B IpeBHEeM ErumnTe xannenoHOBbIE
H30JIITOPBI HA3bIBAJIMCH IKeTaMU U IBJISITUCH
CMMBOJIOM 0OXecTBeHHOM BiacTu (puc. 105).
OTCYTCTBYE KOTIOTH OT TOPSIIIIAX CBETHIBHM -
KOB Ha MOTOJIKAX Y CTeHaX 3aTeMHEHHBIX I10-
MEIICHUI XpaMa U TIeIIep MOXET SIBJISIThCS
KOCBEHHBIM JI0Ka3aTeJIbCTBOM MCIOJIb30Ba-
HUS DJIEKTPUYECTBA B 3TUX MTOMEIIEHUSIX B
napeBHOCTH. [Toa xpaMoOM UMEIOTCS KpYITHbBIE
TOHHEJIM C MPOTEKaIIel 10 HUM BOIOM, HO
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Puc. 105. Erunerckuii papaoH
C JIKEZIOM B JIEBOI pyKe



JOCTYIT B HUX 3ampelieH. BrojiHe BepoOSITHO, YTO MO XpaMOM U COCETHUMU
nelepaMy PacrooXeH LEeJIbli ITOA3eMHBIN TOpO, MOTOOHBIIT MHOTOYMC-
JIEHHbIM Non3eMHbIM ropogaM B Typuuu (depuHkys, TatnapuH u gpyrue
ropopua).

BHyTpeHHSss 1aHMpoBKa xpaMa Kaiinain oueHb HallOMUHAET BHYTPEH-
HIOIO ITaHNPOBKY M caakneBckoro cobopa B Cankr-Iletepoypre (puc. 106).
Bpsin nmu 310 ciyvaiiHo.

Puc. 106. Ucaakuesckuii cobop B Cankr-IlerepOypre

CnpaBouHbIit MaTepuan (13 Bukunegum)

McaakneBcKknit cobop — KpynHenLwmnii npaBocaaBHbIM Xpam B CaHKT-
MNeTepbypre. CoBpemeHHoe 34aHMe cobopa ABNAeTCA YeTBEPTbIM U No-
cneaHUM BapuaHTOM neTepbyprckoro xpama B YecTb cBAToro Mcaakusa
Jdanmatckoro. MecTto gnsa cobopa 6bi10 BbibpaHo B 1761 roay, a cTpou-
TeNbCTBO HaYanocb B 1766 roay. CoBpemeHHOe 3a4aHMe NOCTPOEHO C UC-
No/Ib30BaHNEM KOHCTPYKLMI He3aBepLIEHHOMO TPETbEro BapnaHTa co-
60pa, cnpoeKkTMpoBaHHOro A. PuHanbau. ABTOpPOM NpoeKTa YeTBEPTOro
BapuaHTa cobopa bbin apxutektop O. MoHdeppaH. CoopyKeHue 34aHUsA
1 paboTbl No ero opopmaeHuto npogonxkanmcs c 1818 no 1858 roa.

B Hauane XX BeKa B NMn0Hax cobopa 6binv 0bHapyKeHbl BEPTUKab-
Hble TPeLMHbI, YTO MOI/I0 CBUAETE/IbCTBOBATb O NePeHanpAXeHnn Kup-
MUYHOM KNaAKW NUAOHOB. NpoBepOoYHble pacyeTbl, BbINONHEHHbIE B
1910 rony pagom nccnenoBatesiell B NpeanoioxKeHMM, YTO MUIOHbI Lie-
JIMKOM BbIMOJIHEHbI U3 KUPMUYHOM KNaAKW, MOKa3aau, YTo HecyLas cno-
COBHOCTb MMNIOHOB Ha AENCTBYIOLWME HarpysKku He obecneveHa. OgHako,
no pAAy COLMaNbHO-NOANTUYECKMX NPUYKNH, A0 1953 roga NnoBTOpHbIE
ob6cnefoBaHMA NMNOHOB cObopa HE NPOBOAMIIUCD.
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B pesynbtaTe 06cnenoBaHUi NMIOHOB cObopa, KOTOPble NPOBOAU-
JINCb HECKO/IbKMMM 3KCNEePTHbIMM rpynnamum B 1953 roay 1 nosxe, 6b110
YCTAQHOB/IEHO, YTO «...34aHWe roCcyAapCcTBEHHOro my3es “VicaakmeBcKui
cobop” HaxoAUTCA B YrPOXKaeMOoM COCTOAHUM. HeobxoaMmo CpoYHO Ha-
4YaTb paboTy No BbipaboTKe peKoMeHZALMIN AN1A YNPOYHEHUA HECYLLMX
LeHTPaIbHbIX MOAKYMNO/IbHbIX MUIOHOBY. I3 HECKONBbKMX pa3paboTaHHbIX
Pa3NNYHbIMM KOMMNAHUAMMU MPOEKTOB YCUAEHUA NUAOHOB, JIeHropucnosn-
KOMOM 6bln1 BbIGpaH NPOEKT, NpeayCcMaTPMUBAIOLWLNIA 3aMEHY TAXKEN0M
KaMeHHOM KynoabHOM YacTu cobopa Ha nerkyto metananyeckyro. Morna
nocsef0BaTb OYEHb TPYAOEMKAs M 3aTpaTHasA paboTa No PEKOHCTPYKLMHN
3[aHKNA cobopa. Ho 3TOro He CNy4Ynaoch. IKCNepPTHAA KOMUCCKA BO I1aBe
C aKaAeMMKOM apxmTeKTypbl b.[. BacunbeBbiM, MPULLAG K 3aKAHOUYEHUIO,
YTO BbIBOZbI O HEMPOYHOCTM KNAZAKMU MUIOHOB NMPeXAeBpeMeHHbI, TaK Kak
nccnefoBaHMA eLle He 3aKoHYeHbl. Komuceuna oTmeTrna, YTo MpaMopHas
061M1LLOBKA NPUKPENIEHA HE K TeNy MUJIOHA, @ K KUPMMYHOM NPOC/oNiKe C
BO34YLWHbIMM NYCTOTaMM B 270 MUAAMMETPOB AJ/INHbI U 45 MUAIMMeTPOB
LWMpPUHbI. [pocnoiKa Mexay KNaaKon NnIoHa M MPaMopPHON 0611MLLOBKOM
BbINOJ/IHEHA M3 NPOYHOIO KMPMMYA C NPOKAAAKON NMYTUNOBCKOM NAUTDI
TonwmHow 0,154, annHoii ot 1,06 o 1,42 v wmpunHon ot 0,264 o 0,71 m.
PactBOp, N3roToBAEHHbIN U3 B0 raTYMHCKOM M3BECTU C MPAaMOPHOM
KPOLLKOM, MpeaoTBpaLLaeT NoABAEHUE CbIPOCTM HA 06IMLLOBKE MpaMopa.
B 1965—-1966 rogax 66111 npoBeAeHbl A4ONO/HUTEIbHbIE UCCIeA0BAHMUA
nunoHoB cobopa nabopatopuein leH3HNMIMa c nomowbo HepaspyLla-
HOLLMX METOA0B, MIOTHOCTb KNAAKM onpeaenanacb pagmoMeTpruyeckum
MeTOA0M, @ NPOYHOCTb — MPO3BYYMBAHUEM KIAAKM, KaK MpaBuo, no obe
CTOPOHbI NPOKAAAHbIX PAAOB. B 601blWIMHCTBE CNyYaes rybuHa TpeLmH
Konebanacb B npegenax ot 28 o 100 cm, npmnyem gocturana 100 cm B
LUBaX NPOKAAAHbIX PAAOB, e BbIBETPUICA pacTBop. CKBO3HOE NPO3BYYM-
BaHMe NOATBEPANI0 MOHONUTHOCTb MUIOHOB M OTCYTCTBUE B HUX CKBO3-
HbIX TPELLMH: «...NUIOHbI 34aHMA NPEACTABNAOT COBOM KOHCTPYKLMIO,
NPOYHOCTb KOTOPOM CPABHUTE/NIbHO NOCTOAHHA B PA3/IMYHbIX TOUKAX».

B npecce npomenbKHYNO0 cooblLueHme, 4TO caMn NUAOHbI cobopa Bbl-
NOSIHEHbI U3 MHOTOTOHHbIX KAMeHHbIX 610KOB, HO B 3aK/O4YEHUM IKC-
NepPTHbIX KOMUCCUN 06 3TOM HUYEro He roBopuTca. Mpu cTponTenbCcTee
cobopa apxutektopom O. MoHpeppaHOM 6blIN BbINOAHEHbBI PUCYHKM,
AKOObI MOATBEPKAAOLWME CTPOUTENLCTBO cObopa NoYTH € «Hynsa». Oa-
HaKo pAg uccneposaTtenelt Npu TWATeIbHOM U3YYEeHUM STUX PUCYHKOB
06HAPYKNAN B HUX MHOTFO NPOTMBOPEYNIA U caenanu BbiBog o danbeu-
dUKauMM KaK caMmnx pUCYHKOB, TaK U Npouecca CTpoutenbcTea cobopa,
MOKAa3aHHOIO Ha HMX. B 3TOWM CBA3M HanMpallMBaeTCs BbIBOZ, YTO CTPOU-
TeNbCTBO VMcaakmeBcKoro cobopa ocyLLecTBANIOCh Ha OCTAaTKAX KOHCTPYK-
UM ApeBHEro KAMEHHOTO COOPYKEHUA, UMEIOLLLErO TUMOBYHO NAAHUPOBKY
ONA cBoero BpemeHu. ToNbKo 3TO KAMEHHOE COOpPYKEeHWE, B OTANYNE OT
CENCMOCTOMKNX CKa/IbHbIX COOPYXKEHWI, CTPOUNOCH B HECEMCMUYECKOM
NCMONHEHWUN N3 COOPHbLIX KAMEHHbIX KOHCTPYKLMI U, BEPOATHO, HAMHOTO
NO3¥Ke CKasIbHbIX COOPYXKEHUM B UIHAUN N APYTUX MECTAX MAHETbI.
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Toponok Jlaau6esna B Dduornuu paciosoxeH Ha BeicoTe 2500 M Ha ypoB-
HEM MODS U U3BECTEH BCEMY MUPY CBOUMU MOHOJIMTHBIMU COOPYKEHUSIMU,
BBIPYOJICHHBIMU B CKaJlax. JlaThl CTPOUTENbCTBA COOPYKEHUI TOYHO HE U3-
BECTHBI, HO CUUTAETCSI, YTO OOJIBILIMHCTBO U3 HUX ObLIO BO3BEJCHO B TEUCHUE
XII—XIII BekoB. Bcero HacuuthiBaeTcs 11 coopyxeHuit, 00beAMHEHHBIX B
yeTbIpe rpyribl. CeBepHas rpyria — MeCTO HaXoXAeHUs «kpecTa Jlaauoo-
Jbl» (puc. 107, 108), cuntaeTcs KpynHeiiiiei MOHOJIUMTHOMN LIEPKOBBIO B MUPE.
Omna coenmHeHa ¢ nepkBsimu bere-Mapbsm, bere-Tonroda, yacosneit Ce-
Jlaccue u Moruiioi Anama. Ha BepiunHy ropHoro xpe0ra, rjie pacrioyIoXeHbl
TrOpOJ1 1 CKaJIbHbIE COOPYKEHMUSI, BOJIa IMOJAETCs 10 CIOXKHOM apTe3naHCKOM
cucrteme. OUeBUIHO, UTO «KpecT» Jlaanbeabl BHIIOJIHEH MO0 TOM XKe CTPOu-
TeJibHOM TexHoJoruu. uro U xpam Kaiinam B Munnu. Ho KOHCTpYKTUBHBIE
peleHus «kpecTa» 0oJjiee MpocThie, yeM B xpame Kaiinaii. BrojiHe gomyctu-
MO, UTO MepBOHAYATLHO «KPECT» UMeJl (popMy MepeBepHYTOM MUpaMUIbl U
3alIUIIAT YYaCTKU CTPOUTETLCTBA MTOMEIIEHMH B cKajaX OT BO3MOXKHOM Me-
TeopuTHOI 6oMOapaupoBkU. [Tocie 3aBeplieHus: Bcex paboT B ckajlax 13
3aIIMTHOM MMPAMUIBI OBIJIO BHITTIOJIHEHO COOPYKEHUE B BUIE «KpecTar. Takas
K€ TEXHOJIOTUSI MOTJIa IPUMEHSIThCS U TIPY CTPOUTENbCTBE Xpama Kaitnarir.

Kommneke Manann-Canux (puc. 109, 110) B Caynosckoii ApaBuu, Ha-
XOJIUTCS Ha BbicoTe 0K0J10 800 METPOB Hajl ypOBHEM MoOpsi, 1 BKJtovyaeT 111
COOpYXEeHUI, BRIPYOJEHHBIX B CKayiax. Bo3BeneH1e KoMIuieKca COopyKeHu i
yueHble OTHOCST K | BeKy 710 H. 3. — [ Beky H. 3. KoMruieKc cBsizaH ¢ CUCTeMOit
TUAPOTEXHUYECKUX COOPYKEHM I, OTHOCSIIIMXCS K IpeBHEMY HabaTeiCcKO-
My ropoay Xerpa. MHTepecHoO, UTo coopykeHue, nu3oopaxkeHHoe Ha puc. 110,
MCII0JIb30BaJIOCh IIPU CheMKax u3BecTHoro ¢gpuiibma Jlroka beccona «IIsarbiit
aJieMeHT». Tak Kak B (pusibMe XpaM Haxoautcsl B Erurite, To 1151 3puteneit
B LIEJISIX KOHCTTMPALIMU TTOKa3bIBAJICS TOJIBKO 3aTHUM (hacam cOOpyKeHHUs.

B Typuuu ckanbHble oOpa3oBaHus (Wi coopyxkeHus?) B Kannagokuu
(puc. 111), pacnoynoxeHHoit Ha BeicoTe 1000 M Hag ypoBHEM MODSsI, HAIlo-
MUWHAIOT COOPYKEHMST OTTMCAHHOTO BhIIIE KOMITJIEKCa COOpyKeHuit MananH-
Canux. «@UpMeHHBI» 3HaK 3TUX COOPYKEHUI — HaJIMYUe «IIaroK» U3
OIJ1aBJeHHOro (ITpU METEOPUTHBIX OoMOapaupoBkax?) rpyHTa. Kak Obu10
YK€ OTMEUEHO BBIIIIEe, HAIMUKME PACTIIaBICHHOTO IPyHTa B BEpXHEI yacTn
XapaKTepHO MPaKTUUECKU JJIsl BCeX CKaJlIbHbIX coOpykeHuii. Ho ckajibHbIe
coopyxkeHus1 Karnmagoknu 3HaYMTeIbHO BBIIIE, YeM COOpyXeHrs MamanH-
Canux. [TomelieHUs: B CKaJbHBIX COOPYKEHUSIX UCTIONB3YIOTCS U B Hallle
BpeMs. Kanmnanokus 3HaMeHUTa 1 CBOMMY MHOTOYMCIEHHBIMU TTOI3¢MHBbI -
mu ropogamu. OIMH 13 TaKKX ITOJA3eMHBIX roponoB — [epunkyto (puc. 120).
B nByx Typerikux ropoaax, TataapuHe u YaByliimHe, CKaJbHbIE COOPYKEHUS
COEJIMHEHBI C MOJ3eMHBIMU TOPOIAMMU.
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Puc. 107. Coopyxenue CeBepHoii rpyniibl roposa Jlanuoensl (BUa CHU3Y)

Puc. 108. CoopyxeHue CeBepHOﬁ rpynimsl ropona Jlaau6ensl (BUa cBEpXy)

JI1000MBITHO, YTO OCHOBHBIE APXUTEKTYPHO-KOHCTPYKTUBHbBIC PELICHUS
HecelcMOCTONKOro «aHTUUHOTO» [lapeHoHa 13 COOPHBIX KAMEHHbBIX KOH-
CTPYKILIMI OBLTU TPUMEHEHBI, 3aI0JITO JI0 €T0 CTPOUTENbCTBA ( YISHBIH Mpe-
rnoJiaraloT Cpok — V BeK J10 H.3.), B CEICMOCTONKMX MOHOJUTHBIX CKaJTbHBIX
KaMEeHHBIX KOHCTPYKIIMSX, TaK Ha3bIBAEMbIX «TUKMHACKUX IPOOHUIIAX», B
Typuuu (puc. 112, 113). UcTopuku 1 apXeooru 00bsIBUIU XKUJIbIe TTOMEIle-
HUS B cKaytax JINKUY rpoOHUIIAMU 110 TEM XKe TIPUIMHAM, YTO 1 B TOCYIapCTBe
3TPYCKOB Ha TEPPUTOPUM COBpeMeHHOI MTanuu, rae KaMeHHbIE XXUIbIe TT0-
MEIIEeHUS TTOCYNTAIN HEKPOTIOJISIMIU.
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Puc. 109. Kommutekc coopyxennit Magann-Canux. CaynoBckast ApaBust Puc. 111. Cxanbhble coopyxeHust Kanmagokun. Typius

Puc. 110. OgHo u3 coopyxeHuii komriekca Magant-Canux Puc. 112. Bun cKambHBIX JUKHIACKUX TPOOHUII B roponax JdanbsHe, @etxve 1 Mupe.
Typuus
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Puc. 113. BHyTpu 0nHOI U3 TUKUICKUX TPOOHUI] MUPBI

ITetpa B nepeBoe ¢ rpeyecKkoro o3HavaeT «kaMeHb». M Ilerpa B Mopna-
HUU, IeUCTBUTEILHO, SIBJSIIACh TOPOIOM U3 KaMHs (puc. 114), KoTopblii BO3-
Boitaetcs Ha 900 M Hag ypoBHeM Mopsi. Kak cuuTalor yueHbie, ropo Obut
CO3[1aH K MepBOMY BeKy Halleii apbl. C ITOMOIIBIO TePPaKOTOBBIX TPYO CO3-
JaHa CJI0XKHAs CUCTeMa BOJOCHAOXKEHMST M XKUTEJTU TOPOIa HUKOTIa He HYX-
Januch B Bogie. I1o Bcemy ropofy 6110 pacmnofioskeHo okojio 200 pe3epByapos,
COOMPABIINX U XPAaHUBIINX TOXIeBYI0 Bomy. [ToMUMO cBSI31M pe3epByapoB,
TepPaKOTOBbIE TPYObI COOMPAJI BOAY 30 BCeX MCTOUHUKOB B paauyce 25 KM
OT ropoja.

Puc. 114. [lerpa — «ropon-kameHb». Mopaanust
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Kuraiickuii cKaJbHBIM KOMILIEKC COOpYXeHUi JIyHMBIHb M31aJI1 BbI-
MJISIAUT KaK TpoMaJiHbIi JoibMeH (puc. 115). CBepxy BBIIOJHEH 3allUTHBII
KO3BIpEK, M0 60KaM — 3alllMTHBIE CTeHKU. BHYTpeHHUE TTOMEIIeHUST
(puc. 116) HameXXHO 3aIIUIIEHBI OT TIPSIMOTO TTOTTaAaHUsI METEOPUTOB.

Puc. 116. Bux u3HyTpu rpoToB KoMITIekca JIYHMbIHD

JlynmbiHb («KameHHbIe neniepsl y JIpakoHOBBIX BOPOT») HAXOAUTCS Ha
Bbicote 1900 M Hax ypOBHEM MOPSI B KUTAlCKOM MPOBUHLIMK XOHaHb, B 12 KM
K tory ot JlosHa. Kak cuuTaror yueHble, KOMIUIEKC COOPYKEHM I BbICEKaICs
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B M3BECTHIKOBBIX cKajlaX 1o 6eperaM peku VX3 B TedeHME YEThIPEXCOT JIeT
(495—898 ronpl H. 3.). [To opuMaTLHBIM OLIEHKAM KOMITIEKC COOPYXKEHUIA
cocTouT 13 2345 rpoToB U yriay0JaeHuii ¢ 43 3a1aMu, KOTOPbIE COJepKaT OKO-
J10 2800 Hannuceit u nopsiaka 100 Thic. U300paxkKeHUI.

IIpakTryecky Bce CKaTbHBIE COOPYXKEHUsI, B OTJIMYME OT pa3pylIeHHBIX
MUpaMUI, XOPOIIIO COXPAHWINCh. DTO OOBSICHSIETCS TEM, YTO BCE pacCMO-
TpeHHBIE CKaJTbHBIE COOPYKEHUS PACITONIOXKEHBI BHE CeMCMOOITaCHBIX 30H
Ha BbicoTe 601ee 800 M Hal ypOBHEM MOPSI U, BEPOSITHO, ObLITU HEOCSATaeMbl
U IiyHaMu. Ha HUX OTCYTCTBYIOT CJIeIBl METEOPUTHOM OOMOAapaANpPOBKH,
HO, KaK yKe OTMeYaJoCh, CAMU COOPYKEHUs TOCTPOSHBI B CKajiaX, MoaBep-
raBIIMXCS METEOPUTHOM 6oMbapaupoBke paHee. M cKallbHbIE COOPYXKEHMS,
B OTJIMYME OT MMpaMU M MacTad, He HyX1aJI1UCh B O0JIUIIOBKE U3 OJIOKOB
WJIM TUIUT, KOTOPbIE TaK OXOTHO pacTaCKMBAJIM MapoJephbl, a OCTABIIYIOCS
OOJIMIIOBKY TO33Ke MPSTAIN «pecTaBpaTopbl». KOHCTPYKTUBHBIC PEIICHUS,
HapyXHasi U BHYTPEHHSISI OTJIEIKa CKaJIbHBIX COOPYXKEHU I CBUIETEIbCTBYIOT
0 HaJIMIMY OYEeHBb BEICOKOTEXHOJIOTMYHOM TeXHUKHU y cTpouTeneii. CTpon-
TEJIbCTBO TAKUX CJIOXHBIX KOMILIEKCOB COOPYKEHU I HE MOTJIO BHITIOJIHSIThCS
0e3 HaJTMYMS TPEXMEPHOM MoaeI 00beKTOB. CKalbHbIE COOPYKEHUS UMEIOT
MPOAYMaHHYIO CUCTeMY BoloCHA0XeHMSsT. OTCYTCTBHUE KOMTOTH Ha MOTOJIKAX U
CTeHaX BHYTPEHHUX 3aTeMHEHHBIX TTIOMEIICHUI CKaTbHBIX COOPYKEHHI MO-
>KET CBUIIETEILCTBOBATD O TPUMEHEHUM DJICKTPUUYECTBA LTI UX OCBEIICHNS.
KocBeHHBIM TTOATBEPKIEHUEM 3TOMY MOTYT SIBJIITCS TTOA3¢MHBIC TOHHEITH
HEeOOJIBIINX pa3MepoB (1151 TPOKJIAAKHU 3JIeKTpOKabeeit) U Kpyriible OTBep-
CTHsI B KAMEHHBIX KOHCTPYKIUSIX (IU1s1 yCTAaHOBKM XaJllIeJOHOBBIX U30JISITOPOB
1oj1 IMpoBoja) B CKaJibHOM coopyxxeHuu Kaiinaim B UHauu.

M HeobXxoauMo OTMETUTD, UTO UMEIOTCSI Ha TIJIaHETe MecTa, Iie CTPOU-
TEJbCTBO CKAJbHBIX COOPYKEHUI HaYaTo, HO He 3aKoH4YeHo. Ha He3aBep-
LLIEHHOM CKaJIbHOM coopyxxeHuu Toppec-nenb-IlaiiHe B Ynau, mnokazaHHOM
Ha puc. 117, mpocMmaTpuBaeTcs UPpMEHHBINM ITOYEPK APEBHUX CTPOUTEICH —
OCTaBJIEHHBIE «IIAMMKW» B BEpXHEei yacTu 00beKTOB. [Togo0HbIE Xe «Ianku»
B BEpXHEW YacTU COOpYyKeHMI nMmetores u B Kanmanokuu B Typunu, 1 B
KoMmIiekce coopyxeHuit Magann-Canux B CaynoBckoii ApaBuu. BeposiTHo,
K He3aBepIIIeHHBIM CKaJIbHBIM COOPYXKEHUSIM CIIeIyeT oTHecTH ropy Kaiinac
B TubGeTe, a Takke OvKaiiie KaMmeHHbIe 00beKThI (puc. 118). Topa Kaiinac
MMeeT IrpaHU, CTPOro OpMEHTUPOBAaHHbIE IO CTOpoHaM cBeTa. Ho, Bo3Mox-
HO, 4TO TaKas opMeHTalus rpaHeii ropsl Kaitnac co3gaHa UCKyCCTBEHHO?
Kommekc coopyxeHuit ¢ ropoii Kaiinac cieayer oTHeCTU K KPYIMHEHILUM
He3aBepIIeHHBIM CKaJTbHBIM COOPYKEHUSIM IPEBHETO TOCyIapcTBa. X04eTcs
00paTUTh BHUMAHWE Ha TO, YTO KOMILJIEKC COOpYKeHUM ¢ Topoit Kaiinac mo-
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X0 Ha KOMIUIEKC coopyXeHuit B nosmHe [ussl B Erunte (puc. 119), B Koto-
poM ChUHKC MOT SIBJISITBCSI 3alLIMTHBIM COOPYKEHUEM BX0Ja B MOJA3EMHbBII
MHOTOSIPYCHBII ropoJ — «JIaGupUHT», onrcaHHbIi [epomoToMm elie B V Beke
10 H. 3. OpuenTauus ropsl Kaiinac Ha coBpeMeHHbIi CeBepHbIii MOJII0C MO-
KET CBUACTEILCTBOBATL O TOM, UTO CTPOUTENIbHBIE pabOThI Ha rope (1a, Be-
POSITHO, M Ha IPYTUX HEe3aBEPIIEHHBIX CKAJbHBIX COOPYKEHMUSIX TIJIAHETHI)
MTPOM3BONWINCH B TIEPUO BpeMeHHU paHee 12,8 THIC. JIeT Ha3al.

Puc. 117. He3akoHYE€HHOE CTPOUTEILCTBO CKAJIbHOTO KOMILIEKCA
Toppec-nenb-Ilaitne. Yuaun

Puc. 118. HezakoHYeHHOE CTPOUTETHCTBO CKAIBHOTO KOMILJIEKCA,
¢ ropoii Kaitnac B kauectBe nmupamunl. Tudet
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Puc. 119. ApxutekTypHO-TexHOMOTHIeCcKuit Komruieke B [i3e. Erumer

2.1.3. Nog3zemHble ropoga U COOpyKeHun

BepositHO, ellle COTHU THICSY JIET Ha3ad HaIllM IIPeIKA U HEKOTOPHIE A1~
KHe XKMBOTHBIE (TIeLLEPHBIC JIbBbI, MEIBEAU U TUEHBI ) ITOHSLIN, YTO €CTECTBEH-
HbI€ BEICOKOTOPHEIE MEILIePhI SIBJISIOTCS JOBOJIBHO HAAEKHOM 3aIUTON OT
METEOPUTHBIX OoMOapaupoBoK. M He ToJIbKO B ropax, HO U Ha BO3BBIIIICH-
HocCTsIx o 3emuieii. I1paBna, mog3eMHBbIe Mellepbl Ha BO3BLIIIEHHOCTSX, B
OTJIMYKE OT IelleP B BHICOKOTOPHOM 00J1aCTU, MOTYT 3aTaIIMBaThCS MPU
MOIIHBIX HyHaMu. Ho coueraHne MeTeOpUTHOM 60MOapIMPOBKY C BO3HUK-
HOBEHMEM OTPOMHEMIINX IlyHaM1 UMEET OYe€Hb HU3KYIO BEPOSITHOCTD 1, KaK
MpaBUJI0, BO3MOXHO TOJBKO JJIs1 TPUOPEXKHBIX paiioHOB. [ToaToMy cTpoun-
TEJIbCTBO Ha BO3BBILIEHHOCTSIX IIOJ3eMHBIX ITellep U AaxKe LeJIbIX TOA3eMHBIX
TOPOJIOB B IPEBHOCTU JIJISl 3aIIUThI OT METEOPUTHOM OOMOAPIMPOBKM SIBJISI-
€TCS BITOJIHE 0OOCHOBAHHBIM. DTO MPOCTO YKACHO, YTO OAHAXKIBI, OKOJIO
12,8 ThIC. IeT Ha3a/, MaJIOBEPOSITHOE COYETAaHKE MOIITHEIIIICH METEOPUTHOM
0oMOapaMPOBKY C MOCISAYIOIIMM BO3HMKHOBEHUEM OIPOMHEMIIINX IlyHAMU
MPUBEJIO K THOEIN APEeBHETO BHICOKOPA3BUTOrO rocynapcTsa. B jaHHOM pas-
JieJie paccMaTPUBAIOTCS TOJILKO KOHCTPYKTUBHEIE OCOOCHHOCTH IIPU CTPOM -
TEJIbCTBE APEBHUX MTOA3EMHBIX TOPOJIOB.

Ha cerogHsimHMii 1eHb peKOPACMEHOM MO KOJINYECTBY OOHAPYKEHHBIX
1 o(UIMATIBHO Y3aKOHEHHBIX IPEBHUX IMOA3EMHbBIX TOPOIOB siByIsieTcs: Typ-
. [TokuHyThIE TTOA3eMHEBIe ropoa B Kanmmagokuy Hayaan o0OHapyK1UBaTh
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eme B XIX Beke. Kanmamokust — 310 MecTHOCTh Ha CpeiHeM AHATOJIMIACKOM
wiato B LlenTpansHoit Typimy miomniansio okono 300 k> Hanbonee kpyr-
HBIMU U MCCIIETOBAHHBIMU TTOA3¢MHBIMM TOpoiaMu B Karmanokum sBisiioT-
cs lepunkyio (puc. 120), Kaitmaxiiel, HeBmexup, O3koHak, Amxuro, Tat-
JnapuH, Ma3B u Maruar. B pe3ynsrare ucciaenoBaHUi, OCYIIECTBICHHBIX IO/
pykoBoncTBoM Npodeccopa M. Togaa, yctaHoBIeHO, 4TO B TaT/IaprHe OrpoM-
HBI CKaJIbHBIN TOPOJI, COeAMHEH ¢ moa3eMHBIM (puc. 121). CoueTaHue cKallb-
HOTO 1 TIOJI36MHOTI'0 TOpojia UMEeeTCs elle B OMHOM TypelKoM ropoae — Ya-
BymmHe. [opoma yxomsIT BHM3 Ha AECSATKU, a BO3MOXHO M COTHH METPOB, 1
HMMEIOT HeCKOJIbKO aTaxel. Kak mpaBuio, HUXKHME 9TaXU B MOJA3EMHBIX I'0-
ponax 3aTorieHbl. B ropogax uMeroTcst BEHTWISILIMOHHbBIE 11aXThl, KOJOLIbI,
TMOMEIIEeHUS JJIsI XpaHEHUs 3epHa U COACPKaHUS JOMAIIHUX XUBOTHBIX,
MpecChl ISl U3TOTOBJICHUSI BUHA, TyaJIeThl U SIMbI JIJIs1 CTOUHOM Boabl. Jltonu
MOTJIY BBIXOAUTH HA TTIOBEPXHOCTH TOIBKO TSI BO3AEIbIBAHMS OJIM3IEKAIIIX
CeJIbCKOXO3SIMCTBEHHBIX YTOAWM. Y3K1e Mepexoibl B ropojaax MOTJIU mepe-
KPBIBAaTbCS TSKETBIMU KAMEHHBIMU TUCKAaMU (BECOM B HECKOJIBKO TOHH),
Kak ImpaBUJIO, C HEOOJIBIIMMHU KPYTJIBIMU OTBEPCTUSIMU B LIeHTpe (puc. 122).
Psn vcciienoBaHmii moKasbIBaeT, UTO IToA3eMHBIe roponaa B Kanmagokuuy 0butn
MOCTPOEHBI O0Jiee 7 ThIC. JIET Ha3a, HO TOYHYIO 1aTy ONpPeAeIUTh oKa ObLI0
HEBO3MOXHO, TaK KaK MCIOJIb3yeMbIll apXeoJIoTaMM B HACTOSIIEe BPeMs
panyvoyraeponHbli aHATN3 MPUMEHUM TOJBKO K OpTaHUUYECKUM MaTeprajiaMm.

Puc. 120. Cxema yactu nonzemHoro ropoaa Jlepunkyto. Typuust
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Puc. 121. Topoxn Tatnapus (Typumsi) — coBMellieHre CKaTbHBIX COOPYKEHUI C
MOJ3EMHBIM TOPOIOM

Puc. 122. KameHHble aricku 1151 OJIOKMPOBKY IPOXOIOB B MOA36MHOM TOPOJIe

CnpaBouYHbIii maTtepuan

3ab6aBHO, YTO CBa/IKy KAMEHHbIX AMCKOB Ha apxunenare An 8 MuKpo-
He3uu (puc. 123) yueHble CUMTAIOT MPOTOTUNOM KPUMNTOBAIOTbI. AKOObI
C UCMONb30BaHNEM KaMEHHbIX AUCKOB MECTHble abopureHbl BbIMOAHANN
pacuyeTbl mexxay cobol Npu coBepLUeHNN KaKUX-TMBO NOKYMNoK. Tak Kak
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3TN «MOHETKU» MOT/IU BECUTb HECKOJ/IbKO TOHH, TO, MO MHEHMIO YYEeHbIX,
CAENIKM 3aKNYanmcb B YCTHOM dopme 1M pU3nYecKoe nepemelLeHmne
KaMHsA K HOBOMY BiaZie/ibLly He TpeboBanoch.

Puc. 123. KameHHbIe aucku apxunenara Sn. MukpoHesusi

YueHble, BEpPOATHO, He 3HatoT, YTo B 2015 roay poccuitckas rpynna
«Kocmonouck» nog, pykosoactsom Bagmma YepHobpoBa Bo Bpemsa pac-
KOMOK Ha TeppuTopum XKMpHOBCKOro parioHa Bonrorpagckoi obnactm
06Hapyxuna bonee gecATKa KAMEHHbIX AUCKOB, B TOM YMC/E U OAWH ANCK
pasmepom B YeTbipe meTpa. OHWM HallAeHbl Ha O4HOM M3 YTro/ibHbIX pPas3-
pe3sos Cubupm (puc. 124), a Takke B Knutae u MNepy (puc. 125). Cneayet
06paTUTb BHUMAHME Ha pasHyto GOpMYy KaMeHHbIX AMCKOB, a TaKKe Ha
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OT/INYatoLLEEeCA KayecTBO UX OTAENKU. MU MOTIM NepeKpbIBaTbCA He
TO/IbKO TOHHENN B NOA3EMHbIX rOpoZax, HO U BEPTUKaJIbHbIE CMYCKU B
noasemHble NoMeLeHUsa n MHoroe apyroe. Mpu peKoHCTPYKLUN Noa-
3€MHbIX FOPOO0B YXKe HE HY}KHble KaMeHHble ANCKM COBUpPanu 1 yBo3man
Ha CBanKW nMoganblie OT rnas (Hanpumep, Ha apxunenar An B
MuKpoHesnn).

Puc. 125. Kamennslii guck B OnbsiHTaiitam60. [1epy
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CnaBuUTCSI CBOMMU MOA3EMHBIMU ropoaamMu u Apmenusi. OJUH U3 caMbIX
JIPEeBHUX U3BECTHBIX MMCbMEHHBIX UICTOYHHUKOB O MOA3EMHBIX FrOpogax —
«AHaba3uc» IpeBHeTrpedecKoro nucareisa u ucropuka Kcenogonra (ox.
427—o0k. 355 rT. 10 H.3), JaTupyeTcst KoHLIoM IV cTosieTust 10 Hallel 3phl.
B aT0i1 KHUTE, B TOM YHMCIe, pacCKa3bIBACTCS CIEAYIOIIee O TTOI3eMHBIX TO-
ponax ApMeHUH: «...B HaceJeHHBIX MecTax JoMa MOCTPOCHBI MO 3eMJISH.
Bxox B tomax ObUT y3KUM Kak TopJ1o Koiomia. OgHako BHYTPEHHHE TIOMe-
LIEHUST OBbLTU TOBOJIBHO MPOCTOPHBIMU. ZKMBOTHBIX TOXE CONEPKAIU B BbI-
pe3aHHBIX TTOA3eMeTbHBIX TPUCTAHUTIAX, TS HUX OBIT COOPYKEHBI CTICIIN -
anbHbIe Joporu. JloMa He 3aMEeTHBI, eC/IM He 3HaeTe BXoJa, HO JIFOIU BXOAM-
JIA B 9TU ITpUCTaHUIIIA 110 JiecTHULIEe. BHYTpM conepkany oBell, KO3JSIT, SITHSIT,
KOPOB, ITUILI. MeCTHBIE KUTEIU B TIMHSIHBIX COCYAaX NeJaJId ITUBO 13 STIYMe-
HSL... ¥ KUTEJIM B KOJIOALIAX IeJIaJIM BUHO. ...M bl 0OHapyxxmin AHada3uc ciry-
YaifHO M YAUBUJIUCH ero pa3mepam. TyHHeNU, BeAylIre BHU3, TAKOBBI, YTO
10 HUM MOXHO MPOTAIIUTh CJIoHA. MHOXECTBO OOBIINX U MaJIbIX JIECTHUILI.
Orpomublie kooaibl. [TogzemMHbIe TI0IIAAN JUIST TAHLIEB ITyOJIMKU. ..».

OaHUM U3 KPYMHEUIINUX IPEBHUX MOA3EMHBIX TOPOAOB APMEHUM SIBJISI-
ercst Xanasupak (puc. 126). BugHs! octaTky TOPHBIX TEPPAC, KOTOPBIE MOT-
JIX MCTIOJIb30BaThCsI 1o 3emienenue. Jdaxe B 1913 roay B neBsiTM KBapTajaax
3TOT0 TOPOJIA TTPOXKUBAIO OKOJIO 8 THIC. YETOBEK.

Puc. 126. IToazemHbIi ropoa XaHa3upak

Yro KacaeTcs OA3eMHbBIX TOPOJOB coceHEero AzepOaiikaHa, To BOT UTO
pacckasai B uHTepBbio Vesti.Az (¢peBpanb 2011 1.) pykoBoautens MexmyHa-
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POIHOrO Hay4YHO-UCCIeI0BaTeIbCKOro 00beanHeHus «Kocmomouck» B. Yep-
HOOPOB: «... y Hac ObLTa MporpaMma Io MoMcKY APEeBHUX MOA3EMHbIX TOPOIOB.
MHorue cnbinany, yro Mexay Kacnuem u YepHbIM MOpeM HEKOraa cyle-
CTBOBAJI HAPO/I, KOTOPbIIi YCUJIEHHO 3aHUMAJICS CTPOUTEIBCTBOM TOJI3EMHbBIX
roponoB. [TogoOHbBIe ropoaa HaliieHbl Ha HBIHEIIHUX TEPPUTOPUSIX TypLuu,
B Kpbeimy, B KpacHomapckom kpae u T.1. [TogoOHbIe MecTa MBI HICKaJIU B A3ep-
Oaiikane. [Temepbl oOUTaHMS B Ballleid CTpaHe U3BECTHBI, a BOT MOJ3EMHbIE
ropoja Haroaoo0ue TypeLKUX, eCJIv 1 He olInbaroch, B AdepOaiiakaHe moka
He Halluiu. Mbl 00be311JIM MHOTHE PAallOHbI Balllel CTpaHbl, U MECTHBIE KU -
TeJIM BCSYECKU HaM MOJCKa3bIBaIv, IOMOTaJli, TOBOPWUJIU, TAE, 110 UX MHE-
HUI0, MOIJIM Obl HAXOUTHCS TOAOOHbBIEe Topoaa. B yactHocTu, B HaxubiBaHe
MbI OBLJIM B pa3BETBJCHHBIX TIelliepax, B COJISIHBIX Tetiepax (puc. 127). Bto,
BHE BCSIKOT'O COMHEHUS, IeMCTBUTEJIbHO MOI3€MHbII rOpoji, HO HE TaKOK
IpeBHU, Kak B Typiiuu, K npumepy. U s oueHb HaJeloCh, UYTO MO pacckas
Oy/leT UMeTh MPOJOJIKeHNE, TaK KaK TOUKa B TTOMCcKaX MOJOOHBIX TOPOJIOB B
A3zepb0aiimKaHe He TTOCTaBIeHa».

Puc. 127. Consinbie newepsl dy3aar B 12 km ot ropoaa HaxubiBaH

B Upane Hanbosiee M3BeCTEeH KOMILIEKC MMOA3EMHBIX COOPYKEHMIA B TO-
ponke Hymabane maxpectana Kaman — nmoa3zemHbiii ropon Yu (puc. 128),
BHyTpeHHME KOMHATHI MOCTPOEHBI B (DopMe aHDUIaAbl U COETUHEHBI MEX-
Iy co00i1 U3BWIINCTHIMU KOpUIOpaMH. B cTeHax HEKOTOPHIX KOMHAT Ha BBI-
coTe 3—5 M BUIHbBI OKPYTJIbIE OTBEPCTHSI, B KOTOPbIE MOXKHO MMPOHUKHYTh C
OOJIBILIMM TPYJOM U KOTOPbIE CBSI3bIBAIOT SIPYChl MeX Ty coboii. O011as mpo-
TSIKEHHOCTh MOJA3EMHBIX COOPYXKEHUI, KOTOPble HAUMHAIOTCS Ha IITyOuHe
4 M o ypoBHEM TOpoJa U WAYT Ha TTyouHy 16 M, Hen3BecTHa. Ho mipemrro-
JlaraeTcsl, 4To MOA3EMHbIM TOpO pACKUHYJICS 10 APEBHUX KPETIOCTHBIX CTEH

122

ropoza, 1 ero IOk coCTaBIsieT oKoso 4 kM. TTof3eMHbIe COOpYXEHNUS,
KOTOPBIE UCCIIENOBAHBI K CETOMHSIIIHEMY JHIO, PACTIOIOKEHBI HA TPEX SIpycax.
CBs13b MEX/1y SIpyCaMM OCYILIECTBIISIETCS C TIOMOIIbIO BEPTUKAJIbHBIX 1IAXT
ryouHoii ot 5 10 7 M. Ha puc. 128 BugHO, 4T0, KakK 1 B MOJ3EMHBIX FOpOaax
Typuuu, B MOA3EMHBIX COOPYKEHUSIX TOpOIa YU UCIIOIb3YIOTCS KAMEHHbBIE
JTUCKHU JUISI IEPEKPBITHST TOHHEEH U TI1aXxT.

Puc. 129. [Tonzemubie coopyxeHus Cupuu

B cocenneii ¢ Upanom Cupun nmMeeTcst orpoMHeliiiee KOJMIeCTBO IO/ -
3eMHBIX COOpYyKeHUlt (puc. 129), Ho B HacTosd1Iee BpeMsI X CTPOUTEIBCTBO,
0YeMY-TO, CITMCHIBAIOT HA [IOBCTAHIIEB-TEPPOPUCTOB. YTO, KOHEUHO, BECh-
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Ma cOMHUTEeNbHO. OTKyAa Y CUPUIALIEB CTOJIBKO TOPHOIIPOXOIYECKUX KOM-
iekcoB? BeposiTHO, CUPUIALIBI TPOCTO UCHOJB3YIOT ISl CBOMX HY K/ IPEBHUE
MOJ3eMHbIE TOHHEJU.

B N3panne B HanmmoHnaneHOM mTapke beiT [yBprH HaxoasTCsT oCTaTKu
IBYX IPEeBHUX MOA3eMHBIX ropogoB — Mapeia (puc. 130) u beiit IyBpuH.
DT0 00JIaCTh HEBBICOKMX MOKPBITHIX 3eJIeHbI0 X0MOB (0T 250 1o 400 M Hax
YPOBHEM MOPST), KOTOPEIE SIBJISIIOTCS XOpolunuMuy nactoumamu. B Mapeie
o6HapyxkeHo okoJjio 500 nemep ¢ 3500 koMHaTamu.

Puc. 130. ITonzemHble coopyxeHuss Mapeuin

IToazemHble coopyxenust Erunra onucelBaauch ele B V BeKe 10 H. 3.
Bor, HanmpuMep, KaK OMUCHIBAET APeBHETpeuecKuii uctopuk [epomor momi-
3eMHBII JIAOMPUHT Hemaneko oT 13k

«... BOT OHU peLumnm oCTaB1Tb OBLLMIA NAMATHUK, 3, PELLMB 3TO, BO3-
ABUIAN NabUpUHT HemHoro Bbiwe Mepuaosa o3epa 65113 Tak HasblBae-
moro fopoga Kpokogunos. A BuAen sTotT 1abUPUHT: OH BbllLEe BCAKOTO
onucaHus...

...TaM A BUAEen ABeHaALaTh 4BOPLOB, PAaBHOMEPHO PacnosiaraBLIMXCA,
KOTOpble coobwannce Apyr c 4PYrom, Yepeaysacb C Teppacamu 1 pac-
noJsiarascb BOKPYr ABeHaALaTh 3a108B. TpyaHO NOBEepUTb, 4TO 3T0 paboTa
YenoBeKa, CTEHbI NOKPbITbl PE3HBIMU GUTYPAMK, U KaxKAabli ABOP U3bl-
CKaHHO NOCTPOEH 13 6enoro Mpamopa 1 OKpyKeH KOJoHHaZoM. Y yria,
rae 3aKkaHuMBaeTcsa TAabUPUHT, eCcTb NMPAMKUAA BbICOTOM ABECTM COPOK
dyTOB € 60/1bWNMU PE3HBIMU GUTYPAMM }KUBOTHbLIX HA HEN M MOA3EMHbBIM
NpoxXoA0M, Yepes KOTOpPbIM B Hee MOXHO nonacTb. MHe CKasanu, 4To
noA3emHble KaMepbl U NPOXOAbl COeAMHAIT 3Ty NUpPamMMay ¢ nMpamu-
namu B Memowmce...».
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B erunerckom ropoake 3aBueT-aib-Opuan (puc. 131, 132) apxeosioru B
Havasie XX BeKa O0OHapyXKWIM IISITh TPOOHMIL 1 ABe nupaMuibl. Bee coopy-
JKEHUS OBLIM COCTMHEHBI TIOA36MHBIM TOPOIOM CO CBOUMU TOHHEISIMU U
nomeleHusiMu. OTMedaeTcs, YTo JUIsl COOPYKEHUI UCMOoIb30BaTUCh Mac-
cuBHBIE 010KM BecoM OT 40 1 1o 80 TOHH, a Takzke TAUTHI BecoM 10 200 TOHH.
Ho oGHapy:xeHHbIe COOPYKEHMST He ObLIM M3y4eHBI. [opod 3aKphlIn, a Ha
€Tr0 MeCTe OCHOBAJIM BOCHHYIO 0a3y.

Puc. 132. Bxoa B moi3eMHyI0 4acTh ropojaa

B 2008 rony rpymnna uccienonareseit uz beabruu u Erunra noa pykoBo-
ctBoM Jlyu ne Kopua npoBesia reopaigapHbie CcieaoBaHKs Henaneko ot Da-
IOMCKOTO 0a3uca. YUeHbIe 3asiBWJIM, YTO OOHAPYXKWIIH TI0]] TTIOBEPXHOCTHIO
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3eMJIM OTPOMHYIO CTPYKTYPY, KOTOPast MOXET 0Ka3aThCsl 3HAMEHUTBIM T10-
TEePSIHHBIM eruIeTcKuM JIaOMPUHTOM, 0 KOTOPOM YIIOMUHAJIU IPEBHUE UCTO-
puxu. Ccbuiasich Ha pe3y/brarhl reojokauuu, Jiyu ne Kopua coobiiai, yto
HECMOTPSI Ha HAJIMUKE BBICOKOTO YPOBHSI TPYHTOBBIX BOJI, MOXKHO Pa3IUUUTh
MPU3HAKY HAJIWUYMS KOMHAT, TYHHeJIeil, MACCUBHBIX CTEH, a TaKXKe IBYX
orpoMHbIX kKaMmep pazmepoM 100 x 150 m u 80 x 100 M. OgHaKO XOI apXeo-
JIOTUYECKUM paboTaM Tak 1 He ObL1 JaH. [IpuunHO# 3TOMY CcTaj 3arpeTr Mu-
HUCTEpCTBa ApeBHOCTel Ernmnra Ha mpoBeieHUsI KaKUX ObI TO HU ObLIO paboT
Ha JaHHOM yJyacTke. Erumer TiaTeIbHO OXpaHsIeT CBOU JPEBHUE ITOA3EMHBIE
COOPYXXEHMUS OT OCTAJTLHOTO MUPA.

B JIuBane BrieuaTisioT xpambl baaann0eka, HoO eliie 00Ibllle — TMTaHTCKast
wiatgpopma rmoa HuMmu. B miardopme B ocHoBaHuu xpama FOmnurepa (puc. 133)
HaxonaTcst Tpu 800-TOHHBIX M3BECTKOBBIX 010Ka. Ho, BO3MOXHO, 4TO I~
TFaHTCKME OJIOKU He SIBJISTIOTCS KAMEHHBIMU MOHOJIUTAMMU, & OTJIUTHI U3 IPEB-
Hero reonojuMepoeToHa. [MraHTckue 0JIOKU AOJKHBI ObLIM 3alIUIIATh
KaKMe-TO 0YeHb BaxKHbIE TTOA3eMHBIe coopykeHust. [TnardopMa, BbIIIOXKEH-
Hasl KpYITHBIMU 0JIOKaMU, YXOAUT BHU3 Ha OOJBIIYIO [IyOUHY Y UMEET BHY-
TPU MHOTO ITOJA3EMHBIX ITOMEIIEHUI1 U TOHHEJIEH, KOTOpPhIe UMEIOT OTBETBIIE-
Hus. [Tox muardopmoii ¢ TpUAUTOHOM TaKXKe HaXOASITCS OTPOMHBIE MO/ -
3eMHbIE TOMEIIEHUS, UMEIOIINE BEHTWISLIMOHHBIE IIAXThI, BEIXOISIINE HA
MOBEPXHOCTH B xpaMe 0mutepa. K aTuM momerieHUsIM BeIeT JJTUHHbIHM MO -
3eMHBII TyHHEIb. OT MOA3eMHOM YacTH MIaT(OPMbI UAYT MOA3eMHbIE TOH-
HEJIU B pa3HbIX HanpasieHUus1x. CeTb TOHHEJIEH pacpoCcTpaHsIeTCs Ha AeCsIT-
KU KUJIOMETPOB U, BEPOSITHO, 1ocTuraeT Cpeanu3eMHOTO MOpSI.

PR

Puc. 133. Tpu 800-ToOHHBIX U3BECTKOBBIX 0J10Ka B OCHOBaHMM XpaMa lOnuTepa. JIuBan
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Crnenyet 100aBUTh, YTO UMEETCSI MHOTO TIMCbMEHHBIX CBUIETEIBCTB O
MHOTOYMCIIEHHBIX TTOA3¢MHBIX ropoax B Tubete v mycTeiHe [061. B mycThI-
He Caxapa non oasucoM [ar (puc. 134) Bosiie amkupcekoii rpaHuiisl B 1919 rogy
dpaHIry3cKue uccienoBaTen 00HAPYXWIN CETh MOA3EMHBIX TOHHEJIEeH, 00-
1Ias1 [JUIMHA KOTOPBIX BMECTE C MIOMELIEHUSIMM COCTABJISIET OKOJIO 2 ThIC. KM.
Han ToHHesIM1 HaXomSTCs KypraHbl U 15 ApeBHUX MOHACTHIPEiA.

Puc. 134. Oa3uc Iat B mycteiHe Caxapa

Puc. 135. Orpycckuii (?) ropon OpBureto

Yro kacaercst EBporibl 1 AMEpUKH, TO MOXKHO CMEJNIO YTBEPKAaTh, UTO BCE
KPYITHBIE TOpOJa pacIoaraloTcs Haa IPeBHUMM TTOA3€MHBIMU TOPOIAMMU,
YaCTUYHO MpeBpallleHHBIMU B KAHAJIM3allMOHHbIE KOJUIEKTOPHI 1 MeTpo. Ho
B EBporne coxpaHuiance 1 ApeBHUE Moa3eMHbIe ropoaa. B Mtanuu, B peru-
OHe YMOpUs1, HaxoauTcst ApeBHUIM ropoa OpBUETO, UMEIOIINI KaK HA3eMHYIO
(puc. 135), Tak 1 non3eMHY0 YacTh (puc. 136, 137). [Tog3eMHbIi TOPOLI, CO-
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crosat u3 1200 TyHHeIei, B KOTOPBIX UMEIOTCS KOJIOLIbI, LIMCTEPHbI, KAHAJIbI,
Mac000MHU, KOHIOIIHU U cKJ1aabl. COBpeMeHHbIE UCTOPUKM CUUTAIOT, YTO
ropoa OpBHETO OBUT OCHOBAH 3TPYCKaMM, HO IMTOMEIICHUS MOI3¢MHOTO TO-
pona rmoyeMy-To Kak JBe Karuiu BOJbI TOX0XKW Ha MOMEIIEHUSI B TTOA3€MHbIX
roponax Typuuu nim M3pans.

Puc. 137. Hexpomosb B mon3eMHOM Topoae OpBHeTO

Huu B crenax (puc. 137) otaeabHOro romelneHus: (HEKpoIos?) moi-
3eMHOro ropoaa OpBueTo, MO-BUAMMOMY, MPeIHa3HAYEHbI /IS XpaHEHUS
HEeOOJIBIINX YPH C IIPAXOM YMEPIINX KUTeJIeH Imocie KpeMalu. B ycaoBusix
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CUCTEMaTUUECKUX METEOPUTHBIX 00MOApAPOBOK YCTpauBaTh OObIYHBIE Ha-
3eMHbIe KJ1aa0ullia b0 0€CCMBICIEHHO, TO3TOMY YMEPIINX KPEMUPOBAJIU
U YPHBI C MPAaXoM MOMEIIAIN B HUIIAX MTOA3€MHbIX HEKPOTIOJel (Beb JUIII-
HEro MecTa B ITOA3eMHBIX ropojiax He 0b110). [TpaBaa, yueHble, Uccae10BaB-
1IMe ApeBHUE Noa3eMHble ropojaa M3paunsi, moueMy-To CUUTAIOT 3TU HULLIU
ronyositHaMu. Ho, Beab rosryou Moriy 0011000BaTh 3TW HUIIIM B CTEHAX 3HA-
YUTEJIbHO MO3Xe (Ha ThICSIYM WM AECSTKU ThICSY JIET) BpeMEHU CTPOUTEb-
CTBa MMOJ3eMHOTrO0 ropoa. Jlis najibHeNIIero uccie0BaHus JaHHOTO BOIIPO-
ca Ha puc. 138 mokaszaHbl HUIIIK B CTeHax cKajibHOTo ropoja Ilerpa B Mop-
JIAaHWM, a TAKXKE COBPEMEHHbBI HEKPOTOJb C YPHAMMU C MPAXOM YMEPIIMUX
(puc. 139) B ssmoHckoM Tokwuo.

HormonHutenbHo Ha puc. 140 nmpuseaeHa ¢potorpadust u3 3KCIeIUIN1 B
Bepxuee Ilepy (coBpemeHHass bonuBust) (ppaHIly3cKOTO MccenoBaTes,
JuHrBucta u guriomara Hlapas Bunepa, caenanHas B 1875 romy. Yrinyoie-
HUSI B CTEHE HAaITOMUHAIOT HUILIM HEKPOTIoJiei B Moa3eMHbIX ropofax OpBu-
eTo 1 Mapeiiu, a Takxke B cKajabHOM ropoje [letpa. @opma HUILI OTANYAET-
csl, HO, BO3MOXHO, 3TO CBSI3aHO C pa3HOoii (popMOii ypH C MpaxoM yMepIIrX.
BeposiTHO, MbI KOMTMpPYEM Y HAIIUX AaJIEKUX MTPEIKOB BCE, UTO MOXKHO, CUM-
Tasi 3TO COBPEMEHHBIMU TEXHOJIOTUSIMU.

Elile onrH non3eMHbIN ropo, MOCTPOSHHBIN 0€3 MPUMEHEeHUsI TOPHO-
MPOXOAYECKUX KOMIJIEKCOB, HAXOAUTCSI B ABCTpaauu. Dto ropoa Kybep-
Tlenu (puc. 141) —nosiHOLIEHHbI Ha3eMHbI ropoa. Ho roazeMHast ero yactb
COXpaHWJIaCh, TaM JIO CUX MOP XUBYT JIOJW, HAXONSITCS Mara3uHbl, My3eu 1
Jaxe IeMCTBYET MeCTHasl LIEPKOBb.

Puc. 138. Hekpormoinb B ckambHOM ropoje [lerpa. Mopmanust
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Puc. 140. Ocratku komym6apus npesHero Hekpoross (?) B bomusun

K HacTosmeMy BpeMeHM Ha IUIaHEeTe 00OHAPYKEHO OOJIBbIIOe KOJIMYECTBO
JPEBHUX KAMEHHBIX TTOA3EMHBIX COOPYKEHUI U Mellep 3HaYUTEIbHO Mpo-
TSCKEHHOCTBIO. P poccniickmx vccieoBatesieil oa3eMHBIX COOPYKEHUI —
JIUTTePOB, YTBEPXKAAET, UTO MOJA MHOTUMU KPYIHBIMU FOPOAAMU TJIaHEThI
UMEIOTCS IpeBHUeE TToa3emMelbsi. Ho ¢ 6oblioit 1oieit BEposITHOCTU MOXXKHO
YTBEPXKAATh, YTO U 3HAUUTEIbHBIC YaCTH METPO MO MHOTMMU TOPOIaMH T1J1a-
HETBI TaKXKe SIBJISIIOTCS] PACUUIIIEHHBIMU U PEKOHCTPYMPYEMBIMU APEBHUMU
noazeMeabsaiMu (puc. 142).
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Puc. 141. IMomeienust noazemHoro ropoaa Kyoep-Ilenu

Puc. 142. PacuncTtka 3aBajioB APEBHUX TTO3EMEIHII IO OyayIiiee MapukcKoe METPO

MHorre KaHaTu3allMOHHbBIC TOHHEIM IO €BPOTIECKUMU TOPOIaMU TT0-
XOXU Ha METPO eBporeiickux ropoaos (puc. 143, 144). BeposiTHO, KaHau-
3alIMOHHBIMK 3TH TOHHEJN CTaJIM HECKOJIBKO COT JIET Ha3al, a paHee 3TO
ObLIM IpeBHUE MOA3EMHbIC TOHHEIU 3alIUTHOTO Ha3HAYCHMUS.
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Puc. 143. KananuzaluoHHbI €BpONeiCcKuii TOHHEb

Puc. 144. Kananu3alMoHHbIM TOHHEb 1o JIOHZ0OHOM

CnpaBoYHbIN MaTepuan

JocTaTo4HO MHOTO $GaKTOB CBUAETENBLCTBYHOT O TOM, YTO CTPOUTE N b-
CTBO 6O/IbLUMHCTBA METPO B MMPE HAUYMHANOCh C PACYUCTKU APEBHUX
TOHHeneMn. NoaTBepKAeHMEM BbILECKA3aHHOMY, HaNnpUMep, MOXKET sB-
NATbCA TO, YTO B AeKabpe 2016 roaa Bo Bpemsa CTPOUTENbCTBA TPETbEN
BETKW MEeTPO Ha MybuHe okoso 20 M UTaNbAHCKME apxeonorn obHapy-
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Puc. 146. YuacTok apeBHEro akBeayKa ¢ OrpaxkIeHueM 13 OETOHHO CTeHbI

*Knam B Pme 32-MeTpOBbIN Y4aCTOK APEBHErO akBeayKa (puc. 145), oc-
HOBaHMe KOTOPOro BbINOJHEHO U3 6/10KOB Tyda (mopoaa, KoTopas mac-
COBO MCMNO/1b30BaNachb NPU CTPOUTENBLCTBE APEBHUX COOPYKEHUN Ha
TeppuUTOpUN coBpemeHHoro Puma). CheayeT o6paTuTb BHUMaHME Ha TO,
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YTO APEBHUI aKBeayK 6biln ob6HapyKeH B Aekabpe 2016 roga, a opmuu-
a/NIbHO 0 Hem 6b110 06bsiBIEHO ToNbKO 2 anpens 2017 roga. U yxke 5 anpe-
N5 yyYeHble NpeacTaBuam obLecTBeHHOCTU oT4eT 06 nccnenoBaHUAX
OPEBHEr0 akBeayKa. Yem MOXKHO 06BbACHUTL 3TOT 3-MeCAYHbIN BPpEMEH-
HOW pa3pbiB? Ha puc. 146 BUAHO, YTO y4aCTOK APEBHEr0 aKBeAyKa Orpax-
[JeH CTeHOM U3 cBeXKero 6eToHa. A rae NpokAaapiBaeMbli TOHHENb METPO?
O4yeBUAHO, YTO OH M OCTa/IbHaA YacCTb APEBHEr0 aKBeAyKa CNpATaHbl 3a
6bICTPO BbINO/IHEHHOM HOBOWM GETOHHOM CTEHOM, TaK KaK MHaYe apxeonoru
W KYPHANNCTbI MOHAAM Bbl, YTO TOHHENIb METPO HE NPOKNAAbIBAETCS 3a-
HOBO, @ PACYMLLAETCA U PACLLUMPAETCA APEBHUM YIKe CYLLECTBYIOLLMIA NOA-
3eMHbI TOHHeNb. CpeacTB U BPEMEHU HA COOpYKeHWe BEeTOHHOM Ma-
CKMPOBOYHOM CTEHbI NOTPAYEHO He Masio. Ho, no-BuauMmomy, urpa ctonna
cBeY. XOpoLo, YTO XOTb APEBHUIM aKBeAyK He Hbl BoobLLe NO-TUXOMY
pa3obpaH 1 CKPbIT OT 06LLECTBEHHOCTY.

B IOxHoi1 AMepurKe Ha CeroaHsIIHUM 1eHb TakK:Ke OOHApY>KEeHO OUeHb
00JIBIIIOE KOJIMYECTBO MOA3EMHBIX Tellep (1 COOpyKeHUi?) KaK IIPUPOIHO-
ro, TakK U UICKYCCTBEHHOTO MPOMCXOXAeHUsI. HampuMep, KoJanyecTBo neiiep
B obmact Puuc (uct.) Ha FOkaraHe npeBbIiaeT 2 THICSTYU, HO OOIbIIAs YacTh
U3 HUX 3aMypoBaHbl. K HacTosilieMy BpeMeHU UCCIeA0BAHO TOJIbKO OKOJIO
300 metrep. Tak, oTkpwiTas B 1966 romy cets nemiep «banmvaky» («bor Sryap»)
ObL1a nccienoBaHa Tosibko B 2019 roxy. B 2008 rogy Ha mostyoctpose FOkatan
OBLT HAaliieH 1LEJIbIIA ITOA3eMHBII KOMILJIEKC COOPYXKEHUI, COCTOSIINN 13
oguHHanuaTu xpaMos, 100-MeTpoBoit KamMmeHHOI foporu Cakoe 1 1adbupuH-
Ta 3aToruieHHbIX netep. [Tox KonaHom o6HapykeHbl MHOTOKUJIOMETPOBbBIE
TYHHEJIU, BXOJbl B KOTOPbIE 3aKPBITHI IJISI COXPAHEHUS apXEO0JOTNUYEeCKNUX
HaXO0JI0K OT aTMOC(HepHOTo BIAUSIHUS. B 11e/151X cOXpaHEHMST apXeoJIOrMYeCKUX
NaMsITHUKOB 3aKpbIT BXxoJ B nemiepy Hax-Tynud. Ha ceBepe monyocTpoBa
FOxaraH B okpecTHOCTSIX ropoja Tyym HaxoauTcs reiiepHas cuctema Cak-
AxTtyH (benas Iemepa) — Bropas o npoTsLKeHHOCTH B Mupe. [Ipaktnuecku
BCS MelllepHasi cucTeMa 3aTolljieHa BOoIoH, o0l1as AJMHa € COCTaBIsIeT
317,5 KM, 13 KOTOPBIX JIUIIIb 5,8 KM IIPUXOAUTCS HAa HE 3aTOIUICHHBIE BOIOM
rajiepeu. YueHble YCTAHOBUJIM, YTO CUCTeMa Tiellep Obljia ooutaema Gosiee
11,7 ThIC. JIeT Ha3a, a TaK>Ke CIIY>KIUJIa J1JTs1 Malisi MECTOM CBSIILIEHHOTO KYJIbTa.

Huxe npusoautes psan potorpadguil ApeBHUX TOHHENEN MO MOPCKUM
nHoM Ha @apepckux ocrposax Januu (puc. 147) u ropone [1ys61a B Mek-
cuke (puc. 148). Eciiu ero 1onoaHuTh (hoTorpadusiMu MeTpo-ToHHe et Hblo-
Mopka, Mockssl 1 JIOHIOHA, TO MOXHO YBHIETb, 4TO (hopMa 1 pa3Mephl BCeX
TOHHeEJIeW MPUOIU3UTENIbHO OAMHAKOBBI. BO3MOXHO, YTO IS TPOKJIAIKU
3TUX TOHHEJIEl B IPEBHOCTU UCMOJIb30BAJICSI OAMHAKOBBIN TUIT TOHHEJIETIPO-
xonueckoro muTa. Ciaeayet oOpaTUTh BHUMaHUE Ha TO, YTO B OTJIMYUE OT
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JIPEBHUX TTOA3eMHbIX ToponoB Typuuu, Apmenuu, Mpana, M3panis u As-
CTpajiuu, KOTOPbIE SIBHO CTPOUIUCH 0€3 TPUMEHEHHUSI TOPHOMIPOXOTUECKUX
LIUTOB, TIOA3EMHBIE COOpY:KeHMs B EBporie 11 4acTh MOA3eMHBIX COOPYKEHUI
B Me3oaMepuKe CTPOWIMCH WM PEKOHCTPYUPOBATUCH C TPUMEHEHHEM Bbl-
COKOTEXHOJIOTUIHOM TOPHOTIPOXOTUECKOM TEXHUKMN.

Puc. 147. Tonnenu @apepcKux oCTPOBOB

Puc. 148. [ogzemHas yactb ropona [1ys6s1a (Mekcuka)

B 3ak1roueHue He0OX0AMMO OTMETUTD, YTO BITOJTHE HpaBZ[Ol'[OI[O6HOI7I BbI-
TIIAOUT BEPCUA O TOM, UTO B APEBHOCTHU IIEPBOHAYAJIbHO CTPOUIMCH ITOA3EM -
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HbIE TOPO/Ia, a JINIITh 3aTeM HaJl HUMM CTaJI CTPOUTHLCS OObIUHBIC HA3eMHBIE
ropoja. Bo3aMoXHO, 4TO B TOPHBIX MECTHOCTSIX ITOA3EMHbIE U HA3eMHbIE T'O-
poJia B cKaJlax CTPOMIMCH OMHOBPEMEHHO. YUaCTKHU JIJIsT BhIpAILIMBAHUS CEJlb-
CKOXO3SIMCTBEHHBIX KYJIBTYP JIOJKHBI ObLIM HAXOAUTHCSI HEJAIEKO OT 06e30-
MMaCHBIX HAaJI3eMHBIX TOPOIOB B cKanax. [1oaToMy TeppacHoe 3eMyienesvie B
TOPHBIX MECTHOCTSIX JOJKHO ObLIO BO3HUKHYTbH paHbllle, YeM paBHUHHOE
zemiuenenue. Y camoe yIMBUTEJIbLHOE TO, UTO M3BECTHEUINMI YISHBIMN
H.N. BaBuinoB cBoMMM MCCIEA0BAHUSIMMU 1I0KA3aj, YTO PABHUHHOE 3eMJIe-
JIeJ e BOBHUKIIO MPAaKTUYECKW OTHOBPEMEHHO, TPMMEPHO 15 ThIC. JIeT Ha3af,
B TPOIMMYECKUX 00JIACTSIX 110 Beeii miaHere (puc. 236), To eCTh BO BpeMsI 3a-
TUIIbSI METEOPUTHBIX O0MOAPIUPOBOK B mepuox 16,1— 12,8 ThIC. JIeT Ha3ax
(pazmeit 5.3 KHUIM), KOIIa JJIOAU PELIWIn, YTO KaTaKIM3MOB O0JIbIlie He OYy-
neT. Ho oHu xkectoko omubdanuck. B aToT e neproa BpeMeHu 10JKHa Oblia
TTOSIBUTHCS M IOCTATOYHO MHTEHCHBHAS OXOTa Ha JUKUX JKUBOTHBIX, TaK KaK
paHbIlle OXOTHUKY HE MOTJIM O€30I1acHO OTHAISITHCS OT MOA3EMHBIX MY Hall-
3eMHBIX TOPOJIOB JaXKe MPU HATUYUHN B OKPECTHOCTSIX TOPOJOB 3aIIUTHBIX
KaMeHHBIX J0JbMEeHOB. B criope, 4To paHbllle o0ecreyruBaso NpoayKTaMu
JIPEBHIOIO IMBIJIM3AIIAI0 —CKOTOBOJCTBO 1 3eMJISIEINE MIT 0XOTa, TIPUOPH -
TET CJIeAYEeT OTAAaTh CKOTOBOACTBY U 3eMJIeIENIO.

MHoOTOUNCIIEHHBIMUI UCCIeIOBAaHUSIMM YCTAaHOBJICHO, YTO IO MHOTUMM
COBPEMEHHBIMU FOPOAAMHU TIJIAHETHI CYIIECTBYIOT CJIOXHBIE CUCTEMbI TOH-
HeJlel, KOTOPbIe TTOBCEMECTHO MCIOJIb3YIOTCS JJIsl YCTPOMCTBA METPO MU
KaHaJIM3alMOHHBIX KOJUTEeKTOpoB. Kak 1 J11000i1 2BOJIOLIMOHHBIN MpOIIEece,
CTPOUTENIHCTBO MOA3EMHBIX TOPOJIOB B MPOIILJIOM Pa3BUBAIOCH OT 00Jiee Mpo-
CTBIX TEXHOJIOTHI K 00jiee CIOXHBIM. Tak, nccaeaoBaTeJIM OTMEYAIOT, YTO
BEpPXHUE SIPYChl TYPELIKUX MOA3EMHBIX TOPOIOB BBIMOJHEHBI OoJiee Irpyoo,
YeM HIDKEJIeXKaIle Sipychl. DTO BITOJIHE IMMOHSITHO, TaK KaK ¢ pa3BUTHUEM IOp-
HOIPOXOAYECKON TEXHUKU U MHCTPYMEHTOB MOBBIIIAIOCH KAYECTBO MPO-
XOJIKM 1 00pabOTKM ITOBEPXHOCTE ITOA3eMHBIX TOHHENeH. C COBEPIIIEHCTBO-
BaHMEM TOPHOIPOXOIYECKON TEXHUKH OOJBIIMHCTBO APEBHUX MOJA3EMHBIX
TOPOIIOB OBIJIO PEKOHCTPYNPOBAHO — B HUX ITOSTBUJIUCH IIPOCTOPHBIE TOHHE -
JIY, 11aXThl, CUCTEMbI BOMOCHAOXKEHUS M KaHATU3AlMU. YCTapeBIIUe U yKe
He HY>XKHble KaMEHHbBIE JeTaiu (HanpuMep, KaMeHHbIE TUCKU) BHIBO3UINCH
Ha cBasiki. Ho HeGoIb111ast YacTh APEBHUX MOA3EMHBIX TOPOIOB 10 KAKUM-TO
npuYMHaM ocTajach HepeKoHcTpyupoBaHHol (Typuwmsi, Apmenusi, UpaH,
W3zpawib, ABcTpaius 1 T.4.). BepllnHoit Haa3eMHBIX CTPOUTEIbHBIX TEXHO-
JIOTUIA JpeBHEN LIMBUIM3ALIMU SIBUIUCH CKAJIbHBIE COOPYXKEHMSI, CTOJIOBbIE
TOPBI U «aHTUYHBIE» TOPO.IA.
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2.1.4. KameHHble nMpamuabl U MacTabbl

Bce 6osbliie (pakTOB CBUACTEIBCTBYET O TOM, UTO CTPOUTEIBLCTBO MUPAMUJL
Ha 3emJie, KaK 1 IPYTMX BUJIOB 3aILIUTHBIX COOPYKEHU I U MoA3eMeuii, CBSI-
3aHO C 3alIUTOM JIIoAeH 1 BaxKHEHIIIMX TPOU3BOJACTB OT METCOPUTHBIX OOM-
0apAMpPOBOK IIPU MEPUOANIECKOM COmkeHnM JIyHBI ¢ 3eMiieil B IPOIIIOM,
kornaa JIyHa elie He SIBJIsIIach CIIyTHUKOM 3eMIn

0O0630p nupamua, OYEBUAHO, cleayeT HauaTh ¢ Me3oaMepuku (Mekcu-
ka, IBatemana, CanbBanop, lonaypac, Hukaparya u Kocra-Puxka), Tak kak
MMEHHO TaM HaXOAUTCS OOJIBILIMHCTBO APEBHEUIIIMX MTUPAMUJL C OpUEHTAII I
Ha ctapbiii CeBepHblil montoc B Ipennannuu. I1o Bepcuu aBTopa Bo3pacT
TaKUX MUpaMua MpeBbinaeT 22 Thic. JeT. KoanyecTBo He TOIbKO MUpaMU/I,
HO U XpaMOBBIX (2 XpaMOBBIX JIM?) KOMIUIEKCOB, COCTOSIIIMX U3 OOIBIIOTO
KOJIMYECTBA KPYITHBIX U MEJIKUX MUPaMu, OYeHb BeJUKO. Jlaxe ropona c
XpPaMOBBIMUM KOMIUIEKCAMU MOXHO MEePEeYrCISiTh J0CTaTOUHO A0Jiro — Teo-
TuyakaH, Tukanbs, YnyeH-Mua, I1anenke u muorue apyrue. [Toatomy 1emne-
C000pa3HO paccMOTPETh OOLIMEe KOHCTPYKTUBHBIE pellieHUs] mupaMui Me-
30aMEpPUKM, a TaKKe HUCIT0JIb3yeMble IIPU UX CTPOUTEIBCTBE MaTepUasbl U
TEXHOJIOTMYECK1Ee 0OCOOEHHOCTU TeX WJIM UHBIX TUupamMua. O4eBUIHO, YTO
nepexo OT KPYTJIbIX B IJIaHe 3allUTHBIX COOPYKEHUI K TIPSIMOYTOJIbHBIM
CBsI3aH ¢ 0oJiee pallOHAIbHBIM (SKOHOMMYHBIM) PACXOI0M MaTepUasIoB IpU
3allUTe IPSIMOYTOJIbHBIX B IUIAHE ITOA3eMHBIX TToMelleH! . O4eHb BaXKHBIM
(hakTOpOM Mepexoaa K MpsIMOYTOJbHBIM 3allIUTHBIM COOPYKEHUSIM MOTJIO
SIBUTBHCSI TTOSIBJIEHIE BICOKOTEXHOJIOTUYHOM TEXHUKU UISI 00paOOTKM KaMHSI.
[Tpu ee HATUYMU JISI TPSIMOYTOJILHBIX B IJIAHE 3aILIMTHBIX COOPYKEHU I MPO-
11Ie TOTOBUTH O0IMIIOBOYHEIE KAMEHHBIC TUTUTHI 1 OJIOKM, YeM IJI KPYTJIbIX.
ITpoiie moaroHka CTEIKYEMbBIX «HACyX0» (06€3 pacTBOpa) MOBEPXHOCTEH 2J1e-
MEHTOB O0JIMLIOBKU. Pazmepsl B IJ1aHe 1 BbICOTA MPSIMOYTOJIbHBIX TUPAMMU/I,
BEPOSITHO, OTPEAENISAINCH BAXKHOCTBIO MOA3EMHbIX TOMEIIEHU I, OTIPeess-
€MOI MX TeXHOJIOTUUYeCKUM HazHaueHueM. Tak, Mo MHEHMIO aBTopa, Mol
kpynHeiei B Erunre nupamunoit Xeorca [14, c. 195] u non nupaMunoi
Connia B Mekcuke (B TeoTryakaHe) MOTJIM HAXOIUTHCSI LICHTPHI SIAEPHBIX
MCCJIEIOBAHMI, a BO3BMOXKHO, JaXe ObLIM MOCTPOEHHI IIePBbIe HA IIAHETE
siIEPHBIE PEaKTOPHI.

Ipanu nupamMua MOrIM OBITH KaK CTYIIEHYATHIMU, TaK 1 rmankumu. Oc-
HOBHBIM MaTepyaioM MPU CTPOUTEILCTBE TUPAMU/ SIBJISIIICS IOMaHbII Ka-
MEHb, CKpeTIIEMBII CMEChIO TMecKa ¢ IMHOM. [paHu nmupamMum 00IUIIOBbI-
BaJIMCh 00pabOTaHHBIMMU IJIUTAMU MJIU OJIOKAMU IpaBUIbHON (popMbl. CThI-
KU TaHeselt U 6J10KOB OOJMIIOBKHM BBIMOJHSIIUCH «HACYXO», 32 CUET
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TIIATEIBHOM MOATOHKY CTHIKYEMbBIX TTIOBEPXHOCTEH, 6€3 MPUMEHEeHHU s KaKo-
ro-a16o Buaa pacTBopa.

Yro KacaeTcs BUIa TUPaMUI TTOCTIE COBPEMEHHOM «pecTaBpaliin», TO OH
MOXET UMETb CYILIIECTBEHHBIE OTJIMUMSI OT ITepBOHavaibHOro. Kak BuaHO 13
(ororpacduit MekcukaHckoi nupamunbl xpama Kykyiarkana B Yuuen-Mua
(puc. 149), B mpoliecce pecTaBpallii MEHsIaCh HE TOJIbKO BHEIIHSISI OTACI-
Ka mupaMuabl, HO 1 hopma coopyxkeHust. OOIMIIOBOYHBIE TUIMTHL U OJIOKU
ucuesnu. KoHeuHo, TakuM 06pa3oM pectaBpaTopaM ObLIO MPOIIE U ObICTpee
BOCCTaHABJIMBATh MUpaMudy. Y oTmamamm BOIpoCkl O BEICOKOTEXHOJTOTUIHOM
00paboTKe KOHCTPYKIUI O0JUIIOBKY NTUpaMuabl. McciaenoBaTenu Takxke
yCTaHOBUJIM, 4yTO nupamuaa KykyibkaHa He CILIONIHAS, a UMEeT BHYTpeHHUE
MYCTOTHI, YTO, TT0 UX MHEHWIO, MOXET CBUIETEIbCTBOBATL O TOM, UTO OHA
MOCTpOeHa BOKPYT ellie 0oJjiee IpeBHero KaMeHHoro coopykeHus. MHTepec-
HO, UTO Ha ri1youHe 0ko10 20 M noa pyHIaMeHTOM ITMpaMUIbl OOHAPYKEHO
KapcToBoe nojazeMHoe 03epo. CTPOUTH MOMEIEHUST MOl TUPaMUI0M B 9TOM
ciiyyae ObLI0 KpaliHe OITacHO.

PaccMoTpuM Hanbosiee M3BeCTHBIE KOMIUIEKCHI KAMEHHBIX COOPYKEHUIA
Me3oaMepuKi, OMTHUM 13 KOTOPBIX SIBIISICTCS KOMIUIEKC B Topoxe Teotmnya-
KaHe (ropojie, Tae «JII0I1 CTAHOBITCS Ooramu») B Mekcuke. TeoTyakaH Ha-
xomutcs Bcero B 50 km ot Mexuko. KoMIieke npeBHIX KaMeHHBIX COOpY-
>KEHUI pacriosioxkeH B LIeHTpe ropofa. Tak HaszbiBaeMasi «Jlopora MepTBbIX»,
BbIMOIIIEHHAsI BYJIKAHWUYECKUM KaMHEM, UMEeT JUTUHY 5 KM U IUpUHY 40 M.
Jlopora okpyXeHa MHOTOYMCICHHBIMM CBATUIMILAMU U XpamamMu. HauuHa-
eTcs oHa y Xpama [TepHatoro 3mest Keuanbkoats (B rpaBoit yacTu (oTo)
uaeT muMo IMupamunasl CoJiHIIa M 3aKaHUYMBAeTCs Ha Iutomanu nepea Iu-
pamunoii JIyasl (puc. 150). Xpam [lepHaToro 3mest KenanbKoaTist HAXOIUT-
cs B 10xkHOM yacTu TeoTuyakaHa. XOopoIllo COXpaHMJICS 3amaaHbii (acan
xpama [lepHatoro 3mest Keuanbkoaris (puc. 151). M3 cemu cryneHeii nu-
paMUABI COXPAaHMIKMCH TOJBKO YeThIpe. Ha BOoCcTOUHOI, HETOCTYITHOM ISt
TYPUCTOB, CTOPOHE MUPaAMUJIbl COXPAHUIOCh MHOTO U3BECTHSIKOBBIX OJIOKOB
OOJTMIIOBKHM, TIOBEPXHOCTH KOTOPHIX SIBHO YKa3bIBaeT Ha MX MAIIMHHYIO pac-
nujoBky. B 2009 roay apxeosioru ciiydaitHo 0OHapy>KUJIU BXOM, KOTOPBIit
BeIeT B KOpUAop WIMHOM moutr 100 M, 3aKaHIMBAIOIIUICS PSIIOM TTOI3EM-
HBIX TOHHEJIeH B ckasie. B Kopuaope nuMmeeTrcst BepTUKaabHas 11axTa IMPUHOMN
OKOJIO 5 M U TJ1yOuHOi# 14 M. B KOoH1Ie Kopuaopa 1o LeHTPOM IUpaMUIbl Ha
riyouHe 17 M uMeeTcst KaMmepa.

YcTaHOBJIEHO, UTO TTOBEPXHOCTh CTEH U CBOAYATOTO MOTOJIKA KOpUI0pa
HWMEIOT B CBOEM COCTaBE MUHEPATbHBII TTOPOIITOK, COCTOSIIITNI U3 MarHETH -
Ta, nmupuTa u remMatura. CieayetT oOpaTUTh BHUMaHKe, YTO B Hallle BpeMst

138

Puc. 149. TTupamuna ¢ xpamom IlepHaroro 3mest KykynbkaHa
B YnueHn-Mua no pecraBpaiuu v nocie
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JIETEKTOPhI U3 MAPUTA UCIIOJIb3YIOTCS B paAMOTEXHUKE KaK OJHU U3 CaMbIX
YYBCTBUTENBHBIX K pamroBoTHaM. COoXpaHUBIIASCS TTOBEPXHOCT 3arlaTHO-
ro pacajga mupaMuIbl MIOKPBITA peibe(HBIMU CKYAbOTYpaMu (puc. 152). Ap-
X€0JIOTY BIOJIHE 0OOCHOBAHHO CUMTAIOT, YTO U HA OCTATbHbBIX CUJIBHO TTO-
BPEXIEHHBIX YaCTIX MUPaMUIBl HAXOAUINCH MOA00HBIE CKYIbITYPHI. [1o
OPUEHTUPOBOYHBIM MoacueTam yuyeHoro Cadypo CyrusiMbl, Ha TUpaMUIe
nepBoHavYaJIbHO ObL10 377 CKYABNTYPHBIX T0J10B: 191 3MenHas rojiosa (BKJIt0-
yas ¥ Te, YTO yKpallaloT baoctpany) u 186 ¢uryp, HalroMUHAIOIIMX TOJIOB-
Holt yoop. [To nmoacyeTam apyrux uccieaoBateseit, mupaMuia Morjia UMeTh
JIBECTH LIECTHACCAT MEPHATHIX 3MEUHBIX TOJIOB MexXAY TaTdopmamu. Bepo-
SITHO, YTO CTOJIBKO K€ JTOJIKHO ObLIO OBITh U (UTYP B (pOpMe TOJIOBHOTO
yoopa. B aT0ii cBS3M yueHble OTMEYAIOT BO3MOXKHYIO CBSI3b CKYJIBIITYPHOTO
oOpaMJIeHUsI TMPaMUIbI ¢ IPEeBHUM KaJleHnapeM. Bo3aMoxkHoO, yepenoBaHue
CKYJBIITYp (3MEMHasi T0JI0Ba 1 «IOJIOBHOU yOOpP») MOTYT U300paxkaTh CMEHY
nmHs 1 Houu, 1n6o CosHua u JIyael. Tounee, nByx JIyH, KoTopble n300paxe-
HBI B BUJIE IBYX «IJ1a3» HA YCIIOBHOM «T'OJIOBHOM yoope». KomuecTBo cTopoH
MUpaMUIbl COOTBETCTBYET YEThIPEM BpeMeHaM rojia, a KOJIMYEeCTBO CTyMeHe
nupaMuibl (CEMb) — KOJUUYECTBY JHEU B Hefiele.

Puc. 150. LlenTpanbHas yacth TeoTnyakaHa 10 pecTaBpalliu
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Puc. 152. CkynpnTypsl 3amagHoro dacana mupaMuIbl

CnpaBoYHbIN MaTepuan

MHTepecHo TO, 4TO HemeuKne uccnegosatenu Aptyp MNMo3HaHCKK n
3aMyHA, Kuce yCTaHOBUAW, YTO OPHAMEHT C reOMETPUYECKUMU dUTypamm
1 baHTaCTMYECKMMU cyLLLecTBamMM Ha BopoTax CosiHua ropoga TnayaHako
(Bonueus) npeacTtaBnseT coboi gpeBHENLMiA B MUpe KaneHaapb, KOTo-
pblil yKa3blBAeT BpeMA, Korga 3em/s Bpallanacb BOKPYr CBOEN OCK Mea-
NleHHee, Yem cenyac. B To Bpema 3emns B TeyeHue roga cosepluana 290
060pOTOB BOKPYr CBOEW OCU, TO €CTb rog, HacunTbiBan 290 aHei. OH ae-
nnncs Ha 12 mecsaues no 24 gHA, K KOTOPbIM NPUMBaBAANUCL ABA KKOM-
NEHCUPYIOLLMX» OHA, @ CYTKM HacunTbiBanu 30 yacos. OTae/IbHble PUCYHKNU
B KaseHAape Ha Bopotax CosHuUa, N0 MHEHUIO uccnesoBaTenem, npes-
CTaBAAOT cO60I CUMBOJT COTHEYHOTO 3aTMEHUA. YANUBUTENBLHO, YTO 3aT-
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MeHUA BblN TOr4a OYEHb YAaCTbIMKU U Habatofanuch Kaxable 24 oHA.
PesynbTaThl UccnenoBaHnii KaneHgaps 13 TuayaHako Knce onybamkosan
8 1937 rogy. NNo MHeHWI0 aBTOpa AaHHOM KHUMK, YaCTble COTHeYHble 3aT-
MEHMA MOIIN 06BACHATLCA Hanuumem AByx JIyH, TouHee, JIyHbl U ee
6bIBLIEro CNyTHMKA, KOTOPbI Ha onpeaeneHHoe Bpems, A0 ero najeHus
Ha 3eMnto NPMMeEpPHO 22 TbIC. NeT Ha3a4, CTaa CNyTHUKOM 3eMnu.

260 nHeit 1 290 nHeit noctaTouHO 61M3KMe Hbpel. U mmudpa B 260 nHei
orpezesieHa MpUOIM3UTETbHO, TOJBKO UCXO/S U3 HEOOJIBIIIOTO KOJINYECTBA
CKYJIBIITYp Ha COXpaHUBIIMMCS 3amagHoM dacane nmupamunsl [lepHaroro
3Mmest Keuanbkoatist (puc. 152).

ITupamuna Conxua (puc. 153) — kpynHeiiiiee coopykeHue ropoaa Te-
OTUyaKaHa U OJJHa U3 caMbIX KPYITHBIX B Me3oamepuke. OHa pacrosaraercst
Ha «1opore MépTBbIx» Mexxay nupamunoii JIyHsl u Llutanenbio ¢ nupamMmuaoin
Ilepuatoro 3mest Keuanbkoaris (puc. 150) u SiBisieTcsl 4aCcThiO OOIBIIOTO
xpaMoBoro komiuiekca. [Tocie «pectaBpauun» JI. bapTpeca B nupamuae
OCTaBJICHBI Ba YpOBHS. JIMHA CTOPOH OCHOBAaHUS MUPaAMUIbI COCTABJISICT
211,207,217 n 209 M, a BeicoTa mupaMuasl — 64 M. OCHOBHBIM MaTepHaioM
TIpY €€ CTPOUTETBCTBE MTPaAMUIBI OBbLT IOMAaHBIM KaMEHb, CKPETUISIeMbI TJT1 -
Holi (puc. 154).

Puc. 153. [Nupamuna Connua B Teotuyakane

Bo BpeMst pectaBpalilnoHHbIX pa6oT B 1906 roay Mexay I1ByMsl BEpXHUMU
ypoBHSMHU TTMpaMuAbl CoTHIIA OBITT 0OHAPYKEH TOJICTBIN ¢JIoii caoabl. Ode-
BUHO, YTO OH B NMUPaMUJIE UMeJI KaKOe-TO TEXHOJIOTMYeCcKoe Ha3HaueHue,
TaK KaK B COBPEMEHHOU MPOMBIIIJIEHHOCTH CJIIO/IA UCTTOJIb3YETCS B KOHACH-
caropax, sIBJISIETCS TETJIOBOM U DJIEKTPUUYECKON U30JIILUEH, a TAKKE MOXET
KCITOJIb30BaThCs B KAUECTBE paIUallMOHHOM 321U Thl K HEUTPOHHOMY 1 raM-
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Ma-u3Jy4yeHUI0 B aTOMHOI NpoMblliieHHOCTU. B 1971 rony B pe3ysbrare
PpackomnoK ObLI0 OOHAPYKEHO, YTO Mo nupamuaoi ColHIa MPOJOXKEH py-
KOTBOPHBII TOHHE/b. OH BEJIET K «IIelIepe», Paco0KEHHOM Ha TIyouHe 6
M IPSIMO MOJI LIEHTPOM NMUpaMuIbl. B onrcaHusIX moa3eMHOTO TOHHEJIS YIT0-
MMHAaETCS «CJIOKHAs IpeHaKHasI CUCTeMa M3 COSIMHEHHBIX IPYT C IPYTOM
TpyOYaThIX KAMEHHBIX CETMEHTOB».

Puc. 154. cnonb3oBaHue JIoMaHOTo KaMHs B mupamuae ConHia

[Mupamuaa JIyHsl (puc. 155) — BTOpoe 1o pa3Mepy COOpyKeHHE TTocie
mmupamuasl CoTHIIA B TIPEICTaBIIsIeT cO00i ee YMEHbIIeHHY0 Kornuio. OmHa
U3 caMbIX OOJIBIINX TMpaMuI B Me3oaMepuKe: BbICOTa MUPaMUIbl 42 M, 1T -
puHa ocHoBaHus nupaMmuabl 150 x 130 m. Kak u B nipyrux nupamunax Teo-
TUyaKaHa, OCHOBHBIM CTPOUTEIbHBIM MaTepUAIOM MUPaMUIbI JIYHBI SIBIISII-
cs TOMaHBIN KaMeHb (prc. 156), CKpeTisieMblil TITMHOM, 1, BEPOSITHO, 00-
JIMIIOBAHHBIA 00pabOTaHHBIMM KaMEHHBIMU IJIMTaMU U OJOKaMM.
YcraHoBneHo, uTo nmoa nupamMuaoii JIyHbel pacmoioXeHo elie 0oJiee ApeBHee
coopyxeHnue. B 2018 rony apxeosiorn HalimoHaibHOTO MHCTUTYTA aHTPOIIO-
JIOTUY U UCTOPUU, TTPOCKAHUPOBAB MUPaMUIY, OOHAPYKUJIU HA TJyOHHE 8 M
MOA3eMHBIM TOHHEJb IJIMHONI 15 M, Beayluii B moa3eMHyto Kamepy. Iloka
YUYEeHBbIM HEM3BECTHO, YTO HAXOAUTCS BHYTPU 3THX MOI3EMHBIX TOMEILICHUA.

W3 Hebonpimx Mo pa3Mepy KaMeHHBIX coopyXeHuil TeoTnyakaHa cie-
JyeT OTMETUTh TaK Ha3biBaeMblil CitoassHOI XpaM. B aToM ABYXypOoBHEBOM
COOPYKEHUH B HIKHEM YPOBHE 00HAPYKEHBI IPeHAXKHBIN KaHaI ¥ HAll HUM,
¢ npoMexXyTkoM B 30—40 cM, 1Ba CJ10s CIII0IbI TOJIIMHOM HECKOJIbKO CaH-
TUMeTpOB. OTHO U3 00BSICHEHU I CTOJIb HEOOBIYHO KOHCTPYKILIMU COOPY-
JKeHUs, TpeuioxkeHHoe YueHbIM A. CKIISIpOBBIM ((bM3MKOM 110 00pa30BaHUIO),
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3TO 3allMTa BEPXHETO YPOBHS MOMEILEHUS OT U3JIyYeHU I KUIKOCTH, TIPO-
TEKaroIel 1Mo IpeHaxkHOMY KaHaiy. OH TakKe OTMETHIT, YTO OOJTbIIINE KYCKU
CJIIOMIBI HAXOIMJIN Pa30pOCAaHHBIMU B IIECKE BOKPYT €rUIIETCKOrO MUpaMU-
JnaabHoro xpama Ady-ITopaba B Mempuice, B KOTOpOM MMEETCsl HEMCCe10-
BaHHas1 [Toa3eMHas1 YacTh. OTJIMYUTEIbHBIMU Y€PTAMU STOTO XpaMa, OpHUEH-
TUPOBAaHHOTO Ha cTapblii CeBEpHBIN TOJTIOC, SIBJISTIOTCS AEBSITh Yallle00pa3HbIX
pe3epByapoB HEM3BECTHOI'O MPeIHA3HAYECHUSI.

Puc. 155. Tlupamuaa JIyHsl B poliecce pecTaBpaliiu

Puc. 156. 3anagHas cTopoHa nupamuabl JIyHbI
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ITonBonst uTor Mo 0630py OCHOBHBIX KAMEHHBIX COOpYyKeHui1 TeoTuya-
KaHa, clieJlyeT OTMETUTh cieaytoiiee. Bo-nepBbiX, Bce MMpaMuibl ropojaa
UMEIOT TMOA3eMHbIe KOPUIOPHI (TOHHEIN) 1 KaMepbl. Cyl1ecTBYeT O0blast
BEPOSITHOCTb TOTO, YTO BCE MOA3EMHBIE TOHHEN COEIMHEHBI MEXITY COOOIA.
Bo-BTophbix, MelTCs (haKThl, yKa3biBalolllMe Ha TEXHUYECKOoe Ha3HaueHue,
Kak TMOJ3eMHbIX COOPYXXEHUI, TaK U cCaMUX MUpaMu. B-TpeTbux, Hamnuue
BHYTPU NMUPAMU/ e1iie 00Jiee TPEBHUX COOPYXKEHUIN CBUIETENBCTBYET O TOM,
YTO JJIS1 9TUX BHYTPEHHUX COOPYXKEHUH B ApeBHOCTHU (OoJiee 22 ThIC. JIeT Ha-
3a]1) BBIMTOJIHSIACH OTIOJIHUTEIbHAS 3a1lIUTa OT METEOPUTHBIX 00MOapANPO-
BOK 32 CYET HAPY>KHOTO HapalllMBaHWsi 00beMa JIOMaHOTo KaMHsI. B-ueTBepThIX,
YUMUTBIBAsE HAUJIMUME HA BCEX COOPYXKEHUSIX TOpO/ia CJI10S IJIMHUCTOIO TPYHTA,
psIl KCClleloBaTeIel eJlaeT BbIBO/I, YTO TOPO/ B IPEBHOCTH ObUI 3aTOIJIEH
MOILIHBIM IIyHamMu ¢ okeaHa. [To MHeHU10 aBTOpa, 3TO MOTJIO MPOU30UTH ITPH-
MepHO 22 ThIC. JIeT Ha3a/ MPpU NaJeHU OTPOMHOTO acTepoua B patioHe Tu-
xoro okeaHa. Hanuuue ciaroabl B nupamuae ConHua u CloasiHoM Xpame
MOXET CBUJETEIbCTBOBATh O HAIMYMU SIAEPHBIX TEXHOJIOTUI, a UCTIOJIb30-
BaHME NMUPUTA B MOJ3EMHOM KOpUA0pe nupamuibl [lepHaToro smes — o Ha-
JIMYMU 3alIMIIEeHHON paroCBI31 (M, COOTBETCTBEHHO, 3JIEKTpUUECTBA) B
JIPEBHEM BBICOKOPa3BUTOM I'OCYJAPCTBE YK€ B ITOT MEPUOJ BpDEMEHHU.

Yo KacaeTcsd MHOXECTBA IPYTUX KOMIUIEKCOB IPEBHUX KaMEHHBIX CO-
OpyXeHUil MeKCUKH, TO OCTAHOBUMCS TOJIbKO Ha CAaMbIX UHTEPECHBIX U 3HA-
YUMBIX (DaKTax, yCTAHOBJICHHBIX TTPU UX UCCICAOBAHUM.

ITpexnae Bcero, ormeTuM ropoz IajneHke, 0 KOTOpOM POCCUCKUI yUeHbI
A. CKJISIpOB nrcall, UTO €ro TaHBI e111e KAYT OKOHYATEJIbHOTO pa3pelleHUsl.
Topoxn, B mepByto ouepenb, 3HaMeHUT XpaMoM Haanucei (puc. 157) — nu-
paMuJaTbHBIM COOPYXXEHUEM, TTOJTYYMBIIUM CBOE Ha3BaHWe U3-3a HATUYNS
IUIATHI ¢ HaAMuUchbio U3 620 ueporindoB. HeoOBIYHBIMU SIBJISIIOTCST BXO, B
MUpaMu/Iy, pacrojIOXKeHHBbII B €€ BepXHel 4YacTu, U CTyIlieHYaTast BHyTpeHHSIsI
KaMeHHasl JIECTHUIIA, MAYIasl B HIKHEee IToMelleHre mupaMuabl (puc. 158).
B 1952 roay, mocie AauTeNbHOR pAaCYMCTKY BHYTPEHHEH JIECTHULIBI TUpPa-
MUIBI OT KAMHEH, MeKCUKaHCKMI apxeosior Anboepte Pyc JIynibe o0HapyKuI
B OCHOBAaHMU MUPAMUIbI TOMEIIeHNE ¢ KAMEHHBIM capkKodarom (puc. 159).
B KOHCTPYKTHBHOM pellIeHU U MMOKPBITUSI TOMEIEHUSI €/1Ba-€1Ba ITPOCIEKU-
BAaeTCsl ApOYHBI MOTHUB, HO 10 HACTOSILIEH apKu ellle OYeHb JajlekKo — Ha-
KJIOHHbIE CTEHbI CBSI3aHbI HE TUIUTOM, a TONEPEYHbIMU O0aIKaMu, Ha KOTOPbIE
YJIOXKEHBI TUIocKue TnUThl. YTo KacaeTcs capkodara, To Ipu pa3Mepe cap-
Kocpara 3 x 2,1 x 1,1 MmeTpoB, ero Kpblilika uMeeT padMepbl 3,8 x 2,2 x 0,25 m
M BECUT OKOJIO 5,5 TOHH.
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Puc. 158. Bepxuwuii Bxox u jecTHuIla B Xpame Haamucei
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Puc. 159. [Tomenienue ¢ capkodarom

1o HacTOSIIEero BpeMEHU IJIST UCClieoBaTe el 3araaKou SIBISIOTCS Kak
OCTaHKM MYXUYMHBI B capkodare, Tak 1 pejibe(HbI PUCYHOK Ha KPBIIIKE
capkodara (puc. 160). [To MHeHMIO aBTOpa, Ha KPHBILIKE capKkodara n3obpa-
>KE€H FOPHOIPOXOAYECKU it KoMbaiiH. B coceHeM COOpyKeHU U, Ha3bIBAEMOM
3axopoHeHueM KpacHoii [lapuiibl, 6611 00HApYKeH Tako XKe capkodar, Kak
u B XpaMe Haamucelt, Ho 6e3 pucyHKa Ha ero Kpbllike. B capkodgare Haxo-
JUJIMCh OCTAHKU XKEeHIIMHbBI. MccienoBarenn oTMedaliv CXOACTBO OOJUIIOB-
KM HUXKHEI 4aCTH HeKOTOPbIX YUaCTKOB XpaMa Haamnuceir HaKJTOHHBIMU
TILATEJIbHO 00pabOTaHHBIMU MJIMTAMU C OOJIMIIOBKOI €TUIIETCKUX TUpaMul,
a TaK>Ke CXOACTBO OOHApYKEHHBIX capKodaros 1 criocobda 6aab3aMUpOBaHUs
MpU 3aXOpOHEHUM ¢ eruneTckumu. [1o MHEHHIO psia uccienoBaresieii, 3To
eIMHCTBeHHAas MupaMuaa MeKCruKu, MOCTPOeHHasl CIIeMaIbHO IS 3aX0-
poHeHusi. Ho y aBTopa craTbu ecTh COMHEHUSI B TAKOM TpelHa3HaYeHU U
MUPAMUIBL. YIUTBIBAsI O0JIee IT0X0e COCTOSTHUE OCTAHKOB MY>KYMHEBI B cap-
Kodare 1Mo cpaBHEHUIO ¢ OCTaHKaMU JI0fieil BHe capkodara B 3TOM Xe I0-
MelIeHUU (IIpY OMHOBPEMEHHOM 3aXOPOHEHMH T BCE JOJKHO ObLIO OBITH
Hao00pOT), BO3HUKAET MHEHUE O MEePe3aXOPOHEHUU OCTAHKOB MY>KUUHBI,
paHee 3aXOpPOHEHHOTO BHE MMPaMUIbI, B OOHAPYKeHHOE Malis ITOMeIeHne
MUpPaMUIbl ¢ UMEIoIIUMCs capkodarom. Kpome atoro, Hago 06paTUTh BHU-
MaHUe Ha TO, YTO MPOXO/I MO JIECTHUIIE ObLI 3aBajieH KaMHsIMU. Benb oue-
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BUIIHO, YTO CJIOKHAsI B U3TOTOBJIEHMU KaMeHHasl JIeCTHULIA CO31aBaaach IIst
9KCIUTyaTalluu, a He 7151 TOro, YTOObI cpa3y Mocje 3aXOPOHEHUSI KOrO-TO
3aBajuBaTh KaMHSAMM. [1o ocTaHKaM XEeHIITMHBI B capKodare cCoceaHero co-
OPY>KEHUST 0COOBIX BOMTPOCOB HET. BeposiTHO, oHa ObLj1a MPOCTO 3aXOPOHEHA
B OOHaApYyXeHHOE ITOMEIIEeHNEe ¢ capKodarom.

Puc. 160. KpsImka capkogara ¢ 3aragfoqHbIM PUCYHKOM

Yro KacaeTcs BBITIOJHEHUSI TEXHUYECKU 00J1ee CIOKHOTO BEPXHETO0, a He
HIUXKHEro BXoja B MupaMuay Xpama HaAIlMcei, To, O4eBUIHO, BCe JIeJIO B
TPYHTOBBIX YCJIOBUSIX MO OCHOBaHMeM Nupamuabl. Ciadbie 00BOJHEHHbBIE
TPYHTHI HE MO3BOJISUIM CTPOUTD HaJEXKHbIE IMOJ3¢MHbIE TOHHEJIU 1 BXOIbI B
camy niupamuay. [ToaToMy BXoa BO BHYTpEHHME MOMEIIEHUST TUPaMUIbI
YCTPaMBaJICS CBEPXY U 3ALIUILANICS OT METEOPUTHOM 60MOAPANPOBKI BEPX-
Heli HaJICTPOMKOM, TaK Ha3bIBAEMbBIM «XPaMOM». DTO MOXKET OTHOCUTBCS U
K nupamue xpama I[lepHatoro 3mest KykynbkaHa B YuueH-Mua, non Koro-
poii Ha HeOOIBIION INTyOMHE OOHAPYKEHO KapCTOBOE 03€P0, I K MHOXKECTBY
JIPYruX MUpaMu/ ¢ HaICTpOMKaMu B BEpXHel yacTu.

ITonTBepxaeHrEeM BbIIIEU3I0KEHHOTO SIBJISIETCS TO, UTO B [1ajsieHke 00-
HapyXeHa yHUKaJlbHasl cucTeMa MoJadyy U OTBOJA BOJbI, B COCTaB KOTOPOM
BXOJWJI LIEJIbII PSii TOHHEEH, pacIioI0XKEeHHbBIX B CTPOTOM ITOPSIIKE IO/, 3¢M-
JIeii, a MICTOYHUKAMU MOCTYTIIEHUS BOJIbI SIBJISLTUCH MHOTOYMCIEHHBIE PYUYbU
¥ TIOI3eMHBIE KJTIoun. Bee 0OHapyKeHHbIe TOHHEIN PACIIOI0XKEHBI IO/ LICH-
TPOM ropojia, UMEIOT PaBHBII AUaMeTp Ha BCeM IPOTSKEHUU M HAXOASITCS
Ha OJHOM ypOBHE.

B ropoae YnueH-Mua, Kkpome onrcaHHO paHee MUpaMUIbI C XpaMOM
IlepHartoro 3mest KykyiabkaHa, cBOSi i HEOOBIYHOCTBIO MHTEPECHO €Ie OJHO
KaMeHHOEe COOpYyXeHHe — TaK Ha3biBaeMasi «obcepBaTopusi» Kapakoisb
(puc. 161), BHyTpM KOTOPOI UCITOIH30BAJICS JIOMAaHBIN KAMEHbB, a 00pamIIe-
HUE CTEH U KPYyTIJible (B CEYSHUU) KOJOHHBI BHITTOJTHEHBI U3 HEOOIbIINX M0
pa3mepy 00paboTaHHBIX KAMEHHBIX 010KOB. KOHEYHO, HUKaKol o0cepBa-
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TOpUEN 3TO COOPYKEHUE HE SBJISICTCS U HATTOMUHAET €€ TOJIbKO 10 BHEIITHE-
My Buay. Kapakosb He BOMChIBAETCS B OOIIYIO IJIAHUPOBKY ropojia, Tak Kak
MMeeT OTKJIOHeHHUe B 27,5° Ha ceBepo-3anai. BepxHsist 4acTh COOPYKEeHUS
MpeacTaBIIsSIET U3 ce0s1 IBYXYPOBHEBOE KPYIJIOE B IJIaHE CTPOEHUE C KYTOJIO-
00pa3HBIMU MOIITHBIMU TIEPEKPBITUEM U TTOKPBITHEM. Ho caMu KyTto100-
Opa3HbIe YACTU CTPOSHMUS SIBJISTFOTCSI CTYTNIEHYATHIMU M HATTOMUHAIOT 1Ba CTY-
TTeHYATHIX YCEUEHHBIX KOHYCA (Pa3HBIX IMAMETPOB), pa3neTeHHBIX KPYTITBIMH
MOMELIEHUAMM U HAXOASIIMXCS APYT Hal IpyroM. BO3HUKAET MBIC/Ib, YTO
JPpeBHUE CTPOUTEIN-HOBATOPDI MOAHSLIN 3aLIUTHBIE COOPY>KEHUSI B BUZIE CTY-
MeHYaThIX YCEYEHHBIX KOHYCOB, 00JIeTYeHHbIX BHYTPEHHUMU Y3KOCBOIYA-
TBIMU TIPOXOJaMU, Ha OMNpeaeIEeHHYIO BBICOTY M3 apXUTEKTYPHBIX
COO0OpakeHU.

Puc. 161. «O6¢cepBaropusi» Kapakosb

OxurmgaeMo, 9T0o MMPaMHUIBI TOPOIOB APYTUX cTpaH Me3oaMepuKu OyIyT,
Kak JIBe Karuiv BOJbI, TOX0XU Ha MeKCUKaHCKue nMupamMunbl. Ho aTo naneko
He Tak. M 1Jist 31010, Mo-BUANMOMY, UMEIOTCSl 00beKTUBHbIE TpUYMHBI. Hau-
HeM c ropoaa Tukanb B [BaTeMase, KOTOPBIil HAXOAUTCS Ha MepecedyeHHOM
MECTHOCTH, IJI€ U3BECTHSIKOBbIE XOJIMbI YepeaytoTcsl ¢ 6ojgotaMu. [ToaTomy
KaMeHHBIE COOPYKEHUs MOCTPOEeHBI rpynmnamMu (puc. 162), a 3ateM coeau-
HEeHbl KAMEHHBIMU JopoTraMu-namodamu. B HacTosiiiee BpeMsi packoraHa u
HCClIeoBaHa TOJIBKO HeOobIas yacTb ropoaa. CoopyKeHUs ropoia Opu-
€HTUPOBaHbI Ha cTapblii CeBepHbIN Mo0C B [peHAaHaAUM, U HUKTO U3 UC-
cemoBaTeNieil He yTBepXKIaeT O 3aTOIUICHWH TopoIa MpH IiyHaMH. B aToii
CBSI3U, TI0 TIpeAJiaraéMoil aBTOPOM XPOHOJIOTUMHU APEBHUX COOBITHI, COOPY-
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JKEHHWS TOpoJla MOIJIM OBITh MOCTPOEHBI HE paHee 22 ThIC. JIeT Ha3ad. Mare-
puan nupaMuI Takoi ke, KaK U1 B MeKCUMKaHCKUX MUpaMuaax — JOMaHbIi
KaMeHb ¢ 00JIMIIOBKOI 00paboTaHHBIMU KaMEHHBIMU OJI0KaMu. B oTinuue
OT MEKCUKAHCKUX MUPaMUI, B OOJTBIIMHCTBE UCCIEIOBAHHBIX MUpaMu Tu-
KaJIsl UMEIOTCS 3aXOPOHEHMUSI, KOTOPBIE IeCTBUTEIHBHO MOTJIA OBITh YCTPO-
eHbl uHAekaMu Maiisi. Ho 3To He MOXeT SBISITbCSI CBUAETEIbCTBOM CPOKA
CTPOUTETHCTBA ITUX KAMEHHBIX coopykeHMi. CKopee, yKa3bIBaeT Ha TO, UYTO
coopykeHus Tukaisgd He HAXOAWIUCH MOJ 3HAYUTEIbHBIM CJI0EM INIMHUCTO-
ro IpyHTAa U JIETKO pacKanbiBaauch UHAEHIIAMU.

Puc. 162. OnuH 13 KOMILIEKCOB KAMEHHBIX COOpyxKeHuil Trkast

Tak Kak coopykeHUs TOpoJia BO3BOAMINCH HAa N3BECTHIKOBBIX XOJIMaX,
TO IPEBHUM CTPOUTENSIM HE ObLIIO HEOOXOAMMOCTH YCTpauBaTh CIOXKHBIE
BXOIIBI C JIECTHUIIAMU CBEPXy MUpaMua. BXOIbl MOTJIM HAXOIMTHLCS WU Y
OCHOBaHMUSI TUPAMU/, UM Ha HEKOTOPOM PAaCCTOSIHUY OT HUX U 00s13aTeb-
HO UMETh 3alIUTHOE COOPYKEHUE OT METEOPUTHOM OoMOapAnpoBKHY. Bxoabl
C YaCTUYHO WJIU TOJHOCThIO Pa3pyllIeHHbIMU 3allIUTHBIMU COOPYKEHUSIMU
HaXOIWJIMCh Ha BUIY U JIETKO MOTJIM OBITh OOHAPYKeHBI MHACHIIAMH Maiis.
OOHapyXuB BHYTPEHHUE IMOMEIICHUS B MTMpaMUIax, MpaBsIas 2JIMTa Maiist
CTaJia UCTIOJIb30BaTh MX [T 3aXOPOHEHU I CBOMX YMEPIITUX ITPEACTaBUTEIICH.
[Tocne npoBeaeHus puTyana BXOJ U TOHHE/b B MUPaMUIy THIATEIbHO 3a7e-
JIBIBAJIMCH 1 3aMacKpoBbIBauch. Hannune coopyxeHuii («<xpaMoB») B BepX-
Hell yacTu MUpaMUI MOXKET 0ObSICHSAThCS MoApakaHueM 0oJjiee TPeBHUM
MeKCUKaHCKUM nupamuaaMm B UnueH-Uue u [NaneHke. DTu «xpaMbl» Ha
TUTOCKUX BEPIIMHAX y3Ke CYIIECTBYIOIIMX MTUPAMUI MOTJIU BBITTOJHSTHCS MH -
JeiliaMu Malisi, TO eCTh SIBJISITbCSl HOBoJieJ oM. KocBeHHO 3TO moATBepXKaa-
€TCS MCITOJIb30BaHMEM I€PEBSIHHBIX KOHCTPYKIIUI B TIOKPBITUSIX «XPaMOB»,
YTO MOXET CBUAETEIbCTBOBATH 00 OTHOCUTEIBbHO HEOOIBIIIOM CPOKE UX CTPO-
WUTETLCTBRA.
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TUNMUYIHBIM TTOATBEPKACHUEM BBIIIIECKA3aHHOTO MOXKET SIBISITHCS XpaMm
Benmmxkoro Sryapa (puc. 163) B Tukaze. 3axopoHeHUe B TUpaMue ObLIO 00-
HapyKeHO apXeoJoraMu Mpu packomnkax B 1962 romy. OHU IPOHUKIIU B 3a-
XOPOHEHHE Yepe3 KPBILITY IT0 TOHHETIO OT OCHOBAHUSI JIECTHHIIBI ITUPAMUIBI.
IMomereHne ¢ 3aXOPOHEHMEM TIPENCTABIISIET COOOI TMTPOCTOPHYIO KOMHATY
(mnmuHa — 4,5 M, mupuHa — 2,4 M, BBICOTa — 4 M) CO CTyIIEHYaTbIM CBOJIOM,
pacToNIOKEeHHYIO B TIyOMHE MMMpaMHIBl HUKE YPOBHS TJIaBHOM TUTOIIIAIHN
ropojia 1 BHITTOJTHEHHYIO B CKAJTMCTOM I'PYHTE, a MMpaMuia Obuia BO3BeIeHa
MMO3IHee TOYHO HaJl YCTheM IIaXThI, BeAyIlel B ToMelneHne. B BepxHeit yactn
MUPAMUIBI CACTAHO TaK Ha3bIBAEMOE CBATUIINILIE C OMHUM BXOJOM, COCTOSI -
Iee 13 TpeX KOMHAT, pacIlojIOXKeHHBIX IPYT Ham APpYroM. B mepekpbITHsIx
KOMHAT UCITOJIb30BaHbI EPEBIHHbBIE OPYChs M3 CATIOMUJLIBI, IPEBECHHA KO-
TOPOI1 00J1aaeT BBICOKOI IMPOYHOCTHIO M YCTOWUMBA K TTIOBPEXKICHUIO Ha-
cekoMbIMU. OOHapyKEHHBIE IePeBSIHHbIE OPYChsI U3 CAIlIOAUIUIbI MOTYT UMETh
Bo3pact 6osiee 1500 neT.

Puc. 163. Xpam Besnukoro Sryapa. Tukaib

CnpaBoYHbIN MaTepuan

MHTepecHo, YTo COBCEM HEAABHO C MOMOLLbIO 1A3€PHOM TEXHONOTUN
«Jlnpgap» uccnegoBatenbckan rpynna us YHusepcuteta bpayHa (CLUA)
obHapyKnna B TUKane Lenblii HensBegaHHbIM paHee palioH ropoga. Bce
3TO BpeMA X0/IMUCTas MEeCTHOCTb, CKpbIBatoLwan B cebe aApeBHMe coopy-
YKEHWS, CYNTANACh YACTblO ecTecTBeHHOro naHawadra. Cambim HeObbIY-
HbIM B HOBOW HaxoAKe bbl/ia ee apxXMTEKTypa — PaioH NONHOCTbIO NO-
BTOPAN CTPOEHMEe OAHOro M3 PAalilOHOB MEKCMKAHCKOro ropoaa
TeoTuyakaHa.
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MHoroe 13 TOro, 4YTo XapakTepHO /ISl KOHCTPYKTUBHbBIX PEILIEHUI BbI-
IIETTPUBEICHHBIX TTUPAMMUII, XapaKTePHO U IS MMPAMUI B IPYTUX CTpaHax
Me3soaMepuKu, HalpuMep ISl TIpaMUAaIbHOIO COOpyKeHus: Tacymaiib B
CanbBanope (puc. 164). IHTepecHO, 4TO CBEpXy COOPYKEHIE MMEET 3allIHUTy
13 JIOMaHOT'O KaMHSI, BBIIIOJTHEHHYIO B BUI€ KypraHOB.

Puc. 164. IMupamunanbHoe coopyxkeHne TacyMasb mocje pectaBpalii

MpeicaeHHO niepeHeceMcs U3 Me3zoamepuku yepe3 Tuxuit okeaH U pac-
CMOTPHUM KOHCTPYKTHUBHEIE pemieHus mupamun B Kurae. O Hux Mano 4to
M3BECTHO. MHOrouYMcaeHHbIE KUTACKWE MMMPAaMUIbl B OKPECTHOCTSIX FOPO-
na Cuanb BbicoToit 1o 100 M, 1o Bceil BUIUMOCTHU, SIBISIIOTCSI aKKYpPaTHO
0(popMJIECHHBIMM T€PPUKOHAMU ITOPOIbI IIPpU OOOTallleHUM PYIbl, COAepKa-
mieii paznmuHble MeTauibl. Kak n3BectHo, Heapa Kuras GoraThl peakose-
MeJIbHBIMU MeTajlJlaMUu U B HacTosiee BpeMsi Kurtaii mpou3Boaut 6osee
90 % penko3eMeIbHBIX MeTaIJIOB B Mupe. I1o Beceit BUIMMOCTH, UMEHHO 3TH
MeTaJUIbl JOOBIBAIMCH U TIepepadaThiBaNCh B KuTae HECKOIBKO ThICSY JIET
Ha3zall, OCTaBUB IOCJIe MepepadoTKU TEPPUKOHBI (TUpaMuibl) mopoasl. Mc-
KJTIOYEHUEM SIBJISIETCS OJHA IMMpaMMIa C TIJI0CKOM BepInHoO# (puc. 165),
KOTOpasi HaXOAUTCS ceBepHee B JouHe peku L3 JInHab. D10 Tak Ha3bIBae-
mas Benukas benas [Tupamuna. BeicoTa ee cocrasnsier okono 300 M, mimHa
CTOPOH OCHOBaHUSI — 0KoJIo 485 M. CHapyku nmupamMuaa odJuiioBaHa 0J10-
Kamu 13 néca. OHa, a TakKe 9acTh APYTUX KUTAHCKUX TUPaMUI OPUEHTUPO-
BaHbI Ha coBpeMeHHBII CeBepHbIii noitoc. Jpyrue Kutaiickye nupaMuabl
OpUEHTHPOBaHBI Ha cTapbiit CeBepHBIi motoc B [pennanauu. To ecTh yacThb
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nypaMuJl BO3BoAUIACh 0oJjiee 22 ThIC. JIET Ha3all, a OCTaIbHbIe ObLIM BO3BE-
JeHbl o3xe. MMeroTcst cBeneHrs1 00 0OHapYKEHHBIX 3aXOPOHEHUSIX B MU-
paMuIax. DTo CBUAETEILCTBYET O HAUIMYNM BHYTPEHHMX ITOMEIIECHU B TN -
pammnax. B aToif cBSA3M clieayeT HATTOMHUTD O HAJIMYMU BHYTPEHHMX TTOME-
meHuit B mupamugax Esporsl B bocaun (puc. 166).

Puc. 166. IMupamuasl BocHuu B paitoHe Brcoko

Ha puc. 167 moka3aH TOHHEIb OOHOM 13 60CHUIICKUX Tupamun. [Tpu-
BJIeKaeT BHUMAaHUE TO, YTO OH BBITIOJTHEH B TPYHTE, KOTOPBIN MMEET BHIL CBO-
00JHO HachIMaHHOU MOPobl. Ho B Takoi1 Opo/ie TOHHEb BBITIOJIHUTD MpaK-
THYECKN HEBO3MOXHO, TaK KaK ITOpoaa CTEHOK cTayia O 00chImaThbes. On-
HaKO TOHHEJHU CcylecTBYIOT. EcTh mpearnooxeHue, 4To nepBoHaYaaIbHO
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BO3BOAMJIMCH CTEHKM TOHHEJS U3 0eTOHa (IpeBHEro 0eToHa, KOHEYHO),
a 3aTeM YK€ BBIMOJIHIACh OTChINKA MOpoabl. [IomoOHBIM ke 00pa3oM MOr-
JIV CO3aBaThCs TOHHEIN U TIOMEIIeHUs BHYTPU KUTaHCKUX TMPaMUI-Tep-
PUKOHOB.

Puc. 167. BuyrpeHHue ToHHeIU nupamMunbl B bocHuu

Camu nupamuabl B bocHuun Havyanu uccienoBarbes apxeoiorom C. Oc-
maHarudem B 2006 roay. OH MpeAIonaraeT, 4YTo X BO3PACT MOKET COCTABIISITh
0KoJ10 34 ThIC. J1eT. OHAKO OHA M3 CAaMBIX KPYITHBIX TUpaMUI OPUEHTHUPO-
BaHa CTPOro Ha coBpeMeHHbI CeBepHBIH MOJIOC, UTO MOXKET CBUACTEb-
CTBOBATH O €e Bo3pacTe MeHee 22 ThIc. JieT. ClieayeT OTMETUTD, YTO MHEHUS
YUEHBIX OTHOCUTEJIbHO MUupamMu B bocHuu pacxoasrcsi. Psin yueHbIx cunTa-
eT MUpaMUIbl ECTECTBEHHBIMM TOPHBIMM 00pa30BaHUSIMU.

W3 nupamun EBporibl ciaenyet Takke OTMETUTh CTYIEHYATYIO MUpaMULy
Cenr-Anape Bo @panuun (puc. 168) BeicoToit 6oee 50 M 1 IIUPUHON Y
ocHoBaHus 200 M, KoTopasi pacnojoxeHa Ha ceBepo-BocToke oT Huli-
16l. OpueHTUpoBaHa nupamuaa Ha ctapbiit CeBepHblit moJitoc. M3yuenue ee
He npoBoauiock. B 1970 roay nupamuay Hayaau pa3oupaTh, TaK Kak OHa
Melllajia CTpPOMTENIbCTBY aBTOMarucTpaiu. [lupamuaa npespaTuiach B Kapbep,
OTKYJla BBIBO3WJIM TPAaHUTHbBIE OYJIbDKHUKY (JIOMaHbIii KAMEHb), a €€ OCTaTKU
ObUIM 3aCbIllaHbl CTPOUTEbHBIM MYCOPOM, 00J1arOpOKeHbI U OObSIBICHbI
HOBOM MCKYCCTBEHHOM MUpaMuioii (puc. 169).

Yro kacaetcs nupamu B Poccun, To oueHb 00JIb11101 MHTEpeC MpeacTaB-
JISET MHTEPBbIO Ta3deTe «ApryMeHThl U (pakthi» (2006 roa) npodeccopa
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B.H. JleMuHa, yyacTBOBaBIIETrO B AEBSITU UCCIAEA0OBATEILCKUX KCITSAUIIMSIX
B Kapenuio u Ha Kpaitnuii CeBep. Bot uTo OH pacckasaj o nmupamMugax Ha
KonbckoM moryocTpoBe: «...Mbl 00HapYKUJIM HECKOJIBKO IMTUpPaMUI, OHU
MOX0XM Ha Kypranbl (puc. 170), u ux Toxe HaJo uccieaoBaTh reopagapom.
Cpenu HUX eCTh TaKKe, Y KOTOPBIX BepIlIMHA KaK Obl cpe3aHa HOXOM, U Ha
ee MecTe OOHapyXX1BaeTcsl aOCOMIOTHO poBHas romanka. Eie Ob11mn Hali-
JeHbI OCTAaTKN (DYHIAMEHTOB, TEOMETPUIECKM MTPaBUIILHBIE OJIOKH, TIepe-
BEpHYTHIE KOJIOHHHI... W Bce-Taku J1s1 Hac ObLIO OYEHb BaXKHO OOHAPYXKUTh
noj3eMHbIe yOeKulilia B MOJISIPHBIX TEPPUTOPHUSIX. YBbI, HE yaa10oCh. Mbl yBe-
PEHBI, UTO OHU TaM €CTb, IIPOCTO CKPBITHI OT r1a3». CieayeT 100aBUTh, YTO
0oJiee MO3HME UCCIEeI0BaHUS MOKa3alu, YTO MUPaMUabl OPUEHTUPOBAHbI
Ha coBpeMeHHBbII CeBepHBblii TTotoc. HekoTopele U3 uccienoBaresieil yr-
BEPKIAIOT, YTO BHYTPHU MX reopajap OOHApYKWJI HAIMYUE TTYCTOT.

#

Puc. 168. Crynenyaras nupamuaa CeHT-AHIpeE 10 ee YHUUTOXEeHUS. DpaHiums

Puc. 169. Mackuposka niupamuna CeHT-AHIpe
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Puc. 170. IMupamuasr KoxbcKoro mosyoctpoBa

CrenyeT HAMTIOMHUTB O MAJIOTIOHSITHOM UCTOPUHU C OOHAPY>KEHUEM TTHpa-
mua B Kpbimy, riae B 1991 roay yueHbiii Butanuii [ox npoBoau ncciieaoBa-
HUS 110 TIOMCKY MOA3EMHBIX BOJAHBIX UICTOYHMKOB U HEOXKMIAHHO OOHAPYXWJT
KOMIUIEKC U3 CEMU TTOA3EMHBIX TupaMul. [TpeanonoxuTenbHo, BbICOTa MU-
paMu BapbUpOBaJiach OT 36 10 62 M, a BEPIIMHBI HAXOAUJINUCH Ha TIIyOnHE
HECKOJIBKUX METPOB OT MOBEPXHOCTH 3eMiu. MccnenoBartenb yTBeEpXaall, 4TO
MUpaMUIbl UMEIOT TPEXTPaHHYIO (OPMY, OUEHb HEOOBIUHYIO ISl APEBHUX
coopyxeHuil. B. [ox ¢ rpymnmnoii uccienopatesieil Hauaa paCKONKU OJHOM 13
nupaMul, HO Yepe3 HEKOTopoe BpeMsl BiacTu KpbiMa 3arpeThiiv poBeieHUe
uccienoBaTesbckux padot. [IpoaenanHbie nypdbl ObLIM 3206 TOHUPOBAHBI
BOEHHBIMM, 2 MECTO PaCKOIIOK OOHEeC/IM KoJtoueil mpoBosiokoit. B mpecce
HayvaJloch LIeJIbMOBaHUE OTKPbITUS BuTtanus [oxa. Ho u cam yueHblil moBesn
cebst 6oJiee, YeM CTpaHHO, HauaB M3JiaraTb KOCMUUECKHUE BEPCUM CTPOUTEb-
crBa nnupamu B Kpsimy. B 2T0i1 ncTopuu npaBaonogo0HbIM KaXKeTcCsI JUIIb
TO, 4TO B KpbIMy I CTBUTEIBHO ObLIM OOHAPYXKEHBI MO 3eMJIeii IpeBHUE
KaMeHHbIE COOpPYXXeHUS TupaMuaanbHoit popMmbl. M He Ooee.

N, HakoHell, 0 caMbIX 3HAMEHUTBIX U U3yYEHHBbIX TUpamuaax Erumnra, o
KOTOPBIX HE Mrcajl TOJbKO caMblii JeHUBbIU. [ToaTOMY paccMOTpUM JHIiIb
X KOHCTPYKTUBHbIE 0cOOeHHOCTHU. [Toaasisioliiee 00IbIIMHCTBO MUPaMU]L
B Ernnrte opueHTMpOBaHbI Ha COBpeMeHHbI CeBepHbIi MOJIIOC, TO €CTh OHU
MOCTPOEHBI He To3Xe 22 ThIC. JIeT Ha3ald. B OCHOBHOM 3TO MUpaMUIbI CTY-
MeHyYaThble ¢ yceueHHOU BepXylkoi (puc. 171) u uMeroT BHyTpeHHUE oMe-
1LIEHMS KaK B CaMUX MMpaMUiax, TaK U MoJl CBOMM OCHOBaHueM. B momerie-
HUSIX TUPaMUI, KaK MpaBuIo, UMEITCsl KaMeHHble capkodaru. [To MHeHUIO
psaa yueHbIX capkodaru npeaHazHayaiuch sl 3aXOPOHEHUS €TUTIETCKUX
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npaBuTesei u ux cemeit. [lupamMuabl MOCTPOEHBI C MPUMEHEHUEM JIOMaHOTO
KaMHSI U U3BECTHSKOBBIX 0;10KOB. CHapy»Xu OHU O0JIMIIOBBIBAINCH 'PAHUT-
HBIMU WJIX MPaMOPHBIMU ITuTaMu. [1o hopMe NCKITIOUeHUEM SBIISIIOTCST TPU
MUpaMUIbl B 1oJMHE [U3bl, KOTOPBIE SIBJISIIOTCS] HE YCEYEHHBIMU, a MPaBUJIb-
HbIMU (puc. 172). DTo nupamunsl Xeorca, XeppeHa 1 MeHkaypa.

Puc. 172. lupamuasr [1361
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Erunerckue mactadbl (puc. 173) 1o ¢opMme SIBISIIOTCS HENPaBUJIbHBIMU
YCEUEHHBIMU MTUPaMUIAMU C OJHOM WU ABYMSI CTYTIEHSIMU U TIJIOCKO BepX-
Hel yacThio. JImnHa MacTtaObl IPUMEPHO B YETHIPE pa3a O0JIbIIIE, UeM LI PU-
Ha. MHTepecHO, 4YTO MPUMEPHO TaKOE e COOTHOILIEHUE MEXIY JUTMHON U
IIMPUHON IIPUMEHSIETCS B COBPEMEHHBIX IUpuKaosix. To ecTb MacTaObl, B
TOTMOJTHEHUE K MX TEXHUYECKOMY Ha3HAUEHUIO, MOTJIM TaKXKe SIBJISTHCS MO-
CaOYHBIMU TIIOIIAIKAMM JUTS IPeBHUX IUPIKa0Ieil. BoaMoXHO, 4TO MMEeH-
HO 110 3To# npuynHe B Erunre He CTpOUIMCh yceUeHHbIe TMPaMUIBI C TJ10-
CKMM BEpXOM, B oTJIMuMe oT nupamua Me3zoamepuku u Kurtas. B mactabax
Takxke UCIOJIb30BATUCH JIOMaHbI KaAMEeHb, KUPITUUYW U U3BECTHIKOBBIE 0J10-
ku. Kak v mupamubl, MacTabbl OOJUIIOBBIBAJIMCH IPAHUTHBIMU WJIM Mpa-
MOpPHBIMM TutMTamMu. Ha puc. 174 nis cpaBHeHUs TTOKa3aHO KaMEHHOE CO-
opyXeHue B IpeBHeM ropojie TapKBUHUSI HA TEpPUTOPUN COBpeMeHHol N Ta-
quu. Ee Toxe MOXHO Ha3BaTh MacTaboOli, HO TOJBKO OoJiee U3SIIIHOM 10
CPaBHEHUIO C eTUIeTcKUMM MacTtabamu. CoopykeHUsI, TOA0OHbIE erUIeT-
ckuM macrabam, Bctpevarorcsa B Kutae u Mezoamepuke. B Erunte BHyTpeH-
HUE TTOMENICHHUSI YCTpauBaiucCh U B caMOii MacTade, U Mo/l eée OCHOBAHUEM.
Ha puc. 175 nokazaH BHYTpeHHUIA BUJ MacTabbl, CTPOUTEIBCTBO KOTOPOI
npunucbiBaetcs (apaony Lllenceckady. bosbliioit HHTepec BbI3bIBAIOT Ka-
MEHHBIE M30THYThIE IUIMTHI CBOAA MacTaObl, 00pa3yolIre apodYHYyI0 KOH-
CTPYKIIMIO, B KOTOPOI1 OT HArpy3KM Mpeod/1anaoT CKUMaloe YCUINS, pe-
KpacHO BocIpUHUMaroIecs: KaMHeM. OueBUIHO, UYTO 3TU U3OTHYThIE T -
Thl HE MOTJIA OBbITh U3TOTOBJICHBI U3 KaMHSI, a OTJIMTHI U3 IPEBHET0 OETOHA
(MM ApeBHEero reonoJuMepoeToHa, COCTaB KOTOPOTO ObLT OTKPHIT (hpaHILy3-
CKMM XUMHUKOM U uccienosareneM U. asugosuuem?). Ha puc. 176, nns
CpaBHEHHUSI, NTOKa3aH BHYTPEHHM I BUI KAMEHHOTO COOPYKEHHSI B IPEBHEM
ropone TapkBruHUA. BumgHa Mmo4YTH morHas MIeHTUYHOCTh IPEBHETO eTUTIeT-
CKOT'O U UTAJIBSTHCKOTO COOpYXeHUil. Cpa3y CTOUT OTMETUTh, UYTO IPUMEHSITh
JKeJ1e300e TOHHbBIC KOHCTPYKITMH B 3aIIIUTHBIX COOPYKEHUSX OT METEOPUTHOM
OoMOapAMPOBKU ObLIO HENb3s1, KaK U3-3a €ro HU3KOW OTHECTOMKOCTH, TaK
1 OTHOCUTEJIFHO HEBBICOKOI TOJITOBEYHOCTH. HartoMHMM, 4TO TeMITepaTypa
MaJalolero MeTeopruTa COCTaBISIeT HECKOJIBKO ThICSTY TPalLyCOB U MPY TaKOM
TeMmIiepaType HaYMHAIOT TJIaBUThCS U 0a3aibT, U TPaHUT.

B 3aBepiieHue 0630pa erurneTcKux NupaMmui U Mactad xouetcsi 00paTUTh
BHMMaHUe Ha aBe hoTtorpacuu co BXogamu B mupamuay Xeorca (puc. 177)
u iupamuny Ycepkada (puc. 178). BugHo, uto u B nupamuae Xeorica uc-
MOJIb30BAJICS] IOMaHbI KAMEHb, XOTs UCCeA0BaTe/Id PacCykIatoT TOJIbKO
00 KCIO0JIb30BaHUM 00pab0TaHHBIX U3BECTHSIKOBBIX OJIOKOB IIPU €€ CTPOM-
TeJbCcTBe. B 00eux nmupamugax BXoabl UMEIOT OIMHAKOBOE o(hopMJIeHUE 13
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IUTUT B CBOEM BepXHel TpeyrobHoii yacTu. ITpu aToM paspylieHHas1 nupa-
muaa Ycepkadga siBisiercs cTyreH4yaToi nupamuaoi (puc. 179). BeposiTHo,
U IupaMuaa Xeorca rnepBoHavyalibHO TaKxKe Oblla CTYIIEHYaTOM, a 3aTeM J10-
cTpauBasach.

-

Puc. 173. Macraba 1o pectaBpamuu

Puc. 174. KameHHOe coopyXeHue B ApeBHeM Topoae Tapksunust. Utanus

159



Puc. 175. Buyrpennuii Bun mactabbl apaona Illernceckada

Puc. 176. BHyTpeHHUi BUI KAMEHHOTO COOPYKEHUSI B IpeBHEM ropojie TapKBUHUSI.
Hranus

INonBenem HEKOTOPBIE UTOTH IO PACCMOTPEHUIO KOHCTPYKTUBHBIX pe-
LIEHUH MMpaMUJ B pa3HbIX YacTsx miaHeThl. [IpociaexuBaeTcs cienyromas
IeTrroyka M3MeHeHUS KOHCTPYKTUBHOM (hOPMBI 3aIIIUTHBIX COOPHBIX KAMEH -
HBIX COOPYXKEHUI1: KPYIJIble CTYIIEHUaThIe YCeUeHHbIe KOHYChI (HampuMep,
KpyTJible «ITupaMuibl» B MeKcuKe) — KpyIJible CTylieHYaTble yCeUYeHHbIe
KOHYCHI C MPUCTPOSHHBIMU CTYNIEHYAThIMU YCEUEHHBIMU MTUPAMUIAMU He-
NnpaBUibHON (hopMbl (Hamprumep, KohyHbI B ATTOHUN) —IPSIMOYTOJIbHBIE U
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KBaJpaTHbBIC B TIJIaHE CTyNeHYaThle YCEUeHHbIC MUPaMUAbI (HapuMep, M-
pamuabsl Me3zoamepuku uian Mactadbl B Erurre) — nupamuabl npaBUabHOR
(dopMbl (HarmpuMep, upamMubl B foiauHe [13e1 B Erunte). Cnenyet o0patuth
BHMMaHue, 4To B ErunTe He CTpOUIUCH YCeUeHHBIE TUPAMUIBI C TIJIOCKUM
BepxoM, Kak B Me3oamepuke uin Kurae. Ho nmeercst oueHb 600bl1110€ KO-
JIMYECTBO MacTad ¢ MI0CKOI BepxHeil yacTblo. [1pu 3TOM COOTHOLIEHUE 1ITU-
PMHBI U JTMHBI MacTad MPUMEPHO COOTBETCTBYET COOTHOIIEHUIO IITUPUHbI
U IJIMHBI COBPEMEHHBIX TUpuKaodsieii. To ecTb MacTaObl B APEBHOCTH MOTJIU
JIOTIOJTHUTENILHO SIBJISITBCS MMOCAOYHBIMU TIJIOIIAAKAMU 111 AUPUKAOTIE.

Puc. 178. Bxon B mupamuny Ycepkada
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Puc. 179. lMupamuna Yeepkada (Ha 3amHeM TUTaHe OTpecTaBpUpOBaHHAsI TMpana
J>xocepa)

Yepe3s ThICAUETETHS TTOCIIe MCYE3HOBEHMS IPEBHETO BHICOKOPA3BUTOTO
rocyiapcTBa B COXpaHUBILMXCS TUPaMUIaX pa3HbIX CTpaH yCTpauBaauCh 3a-
XOPOHEHMST YMEPIITUX TIpeIcTaBUTe et MeCTHBIX 31uT. [1pn aTOM, B IToapa-
>kaHue nupamuaaM B [Tanenke n YnueH-Miue, nMerolmum BepxHue, a He
HIDKHUE BXOIBI M3-3a CIA0BIX BOMOHACKHIIIICHHBIX TPYHTOB U 3aIUIIICHHBIM
KaMEHHBIMU COOPYKEHUSIMU, B MUPAMUAAX C HIDKHUMU BXOJAaMU HaaCTpa-
UBaJIMCh OECIOJIe3HbIE, C TOUKU 3PEHUS 3allUThI, BEPXHUE «XPaMbl».

Marepuaniamu il BO3BEACHUS MTUPAMUJ SIBJISUTUCH TOMaHbIii KaMeHb,
CMECh MeCKa U MIMHBI, 0J10KU U3 U3BECTHsIKA U Jécca. OOIMIOBKA MUPAMULL
BBITIOJIHSIJIACH M3 BBICOKOKAYECTBEHHO 00pabOTaHHBIX KAMEHHBIX TIIAT U
6;10k0B. Ho, Hao OTMETUTD, YTO MOCJIE MACIUTAOHBIX «peCTaBpalluil» MEK-
cMKaHCKMX rmupamun B 20-e roasl mpoiuioro Beka JI. baprpecom, minTsl u
0JIOKU OOJIMIIOBKM MOXKHO HAalTH TOJIBKO TAE-TO B CTOPOHE OT MUpaMU/I, a
He Ha camux nmupamunax. JI. baprpec aBisiics mypuHOM MEKCHMKaHCKOTO
npe3uaeHTa U UMeJ BHYIIUTeIbHOEe (DUHAHCUPOBaHUE MPU pecTaBpalluu
mmupamu. LHnpoko ucmonb3ys MeTKO3epHUCTBIM OETOH M KaMEHHBIE MaTe-
puasbl, OH U3MEHSUT KaK pa3Mepbl, TaK U BHELITHUI BUI TUPaMUI. 3aMaTyu-
BaHUE HaJIWuusi 00paboTaHHBIX KAMEHHBIX TJIUT U 0JIOKOB B OOJIMIIOBKE
MUPAMUJ TO3BOJISIO YIUTH OT OTBETA Ha BOMPOC — KaK MHAEHIbI Me3oame-
PMKU MOTJIM Ka4eCTBEHHO 00pabaThiBaTh KAMEHb 0€3 HAJIMUUST BbICOKOTEX-
HOJIOTUYHOI TeXHUKU. BeJb OTBET 0OUeBUICH — MHACUIIBI HE MOTJIM BBITION -
HSITh BBICOKOKAUeCTBEHHYI0 00pabOTKY KAMEHHbIX IIJIUT U OJIOKOB, a CJie/10-
BaTeJbHO, HE UMEIOT HUKAKOTO OTHOIIIEHUS K CTPOUTEIBCTBY IPEBHUX
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nupaMui. DTO YTBEPKACHUE CIIPaBEUTMBO U IJIsI TUPAMUL B IPYTUX YACTIX
TJIAaHETHI, B TOM YMCJIE U JJIs1 ETUTIETCKUX, K CTPOUTEIBCTBY KOTOPBIX €rMII-
TSHE TaKXKe He MMEIOT HUKAKOTO OTHOILICHUS.

OCHOBHBIM Ha3zHauYe€HUEM MTUPAMUI SIBJISIIACH 3alMTa OT METEOPUTHOM
6oMOapIMPOBKY BHYTPEHHUX U TTOA3EMHbBIX IOMEILEHW I TTOI MAPaMUIAMU.
Ho, He nomo3peBast 00 3TOM, HUKTO U3 COBPEMEHHBIX UCClIeaoBaTeeil, 3a
PEIKUM MCKITIOUEHHEM, He UCKaJl UX LieJieHarnpaBiieHHo. [1o Bceil miaHeTe,
Kak TMpaBujo, MOA3eMHbIC TOHHEU 1 TIOMEICHMS TTO MUpaMuaaMy o0Ha-
PYKUBAIUCH CITy4aiiHO. BO3MOXHO BTOpMYHOE UCTIOTb30BaHKE TTOCIE THOE-
JI IPpEeBHEr0 BHICOKOPA3BUTOrO TOCYIAPCTBA TTOA3EMHbBIX MTOMEILIEHUH O
nupaMuaaMU CBSIIIEHHOCTYKUTEJISIMU 1 XkpeuaMu. YacTh Moa3eMHBIX TT0-
MeIllEHUI MorIJia ObITh UMM HAJEXKHO 3areyaTaHa (4ToObl He MOSIBISIIOCH
JIMITHUX BOIIPOCOB JIaXKe Y CBSIIIIECHHOCIIYXXUTeeit!?).

PaccMoTpum Bompoc o IpMeHEeHUU pacTBopa B APEBHEM BBICOKOpA3-
BUTOM Tocyaapctse. JIto0oii pacTBOp Ha TMUTICOBOM, M3BECTKOBOM WJIU JIIOOOM
JIPYTOM BUJE BSKYIIETO SIBJISIETCS] OTHOCUTEILHO HEIOJITOBEYHBIM MaTEPU -
aJIoM U1 paspyliaeTcsi Mpyu aTMOC(EPHBIX BO3IEMCTBUSIX 32 HECKOJIBKO IeCSIT-
KOB JieT. KoHeuHO, TIpu 3a1IuTe OT aTMOC(EPHBIX BO3IEHCTBUIL JOJITOBEY-
HOCTb PacTBOPA yBEJIMUMUBAETCS 10 HECKOIbKUX cOT JieT. [Tpu ucnoab3oBaHuM
pacTBOpa B KAMEHHOI KJIaJKe, IPOYHOCTb KAMEHHBIX MaTepPUAaIOB CHUKA-
eTCs Ha TIOPSIIOK U 00Jiee U3-3a HEpaBHOMEPHOI YKIaAKU PacTBOpa B IIIBaXx.
ITpu BUOpUpoBaHMM pacTBopa (HampUMep, B BUOPOKUPITUUHBIX MAHEJISIX)
MPOYHOCTh KAMEHHOM KJIaIKU YBEJIMUMBAETCSI IPUMEPHO B IBa pas3a, HO BCe
PaBHO OCTaeTCs B pa3bl MEHbIIIE MTPOYHOCTU KaMEHHbBIX MaTepHaioB.

B npeBHEeM BbICOKOPA3BUTOM IOCYIapCTBE pa3Hble BUIBI pACTBOPOB, KO-
HEYHO, MpUMeHsUIMCh. Ho TOIbKO 7151 0OOBIYHBIX HA3eMHBIX TPaXkKIaHCKUX U
MPOMBIIJICHHBIX 30aHui. 7151 O4eHb TPYIOEMKHUX (M JOPOTHX) 3aIUTHBIX
COOPYKEHUI1 OT METEOPUTHOI OOMOAPANPOBKI, KOTOPbIE JOJKHbBI ObLIN OBITH
OYE€Hb HAJAEKHBIMU U JOJITOBEYHBIMU, PACTBOPLI JIJIsI CBSI3M KAMEHHBIX 0J10-
KOB M TIJTUT HEe MpUMeHsUTUCh. K TakKuM coopykKeHUsIM, B TIEPBYIO O4epelib,
OTHOCSTCSI TMPAMUJIBI, TOJbMEHBI, U KAMEHHBIE TTOATIOPHBIE CTeHBI. OUueHb
a¢deKTHas TOIUTOHATbHAS KAMEHHAsI KJIaKa MHOTMX COOPYKEHUI TaKXKe
BBITNOJTHSIIACH Oe3 MPUMEHEHMST PACTBOP, TaK KAK 3TO MOIJIO BEI3BAaTh 00pa-
30BaHUE TPEUIUH B OOJIMLIOBOUHBIX KAMEHHBIX KOHCTPYKIIMSIX COOPYKEHUIA,
a TakKXKe MX 0CaJKy U3-3a pa3pyllieHUs] pacTBopa OT aTMOC(hepHBIX BO3/1eii-
CTBUIA M1 HEOJHOPOIHOCTH CJIOEB PACTBOpa MEXKIYy KaAMEHHBIMU KOHCTPYK-
nusiMu. [ToaTomy IpeBHYE CTPOUTEIIU 3AILIMTHBIX COOPYKEHUI 1 BBITTOJIHS -
JIA TIIATEJIbHYIO MTOATOHKY APYT K IPYTY CTHIKYEMBIX ITOBEPXHOCTE KAMEHHBIX
0JIOKOB U TUIUT. B HEKOTOPBIX cydasix, HampuMep B A0JbMeHax, TiaTeJbHast
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MOJITOHKA ITOBEPXHOCTE KAMEHHBIX KOHCTPYKIIUI JOTIOJTHUTEIbHO 00ecIie-
YyBaJia JBIMOHETIPOHUIIAEMOCTb IIPU IToXKapax Ha OJIMKaiilieil MeCTHOCTH,
BBI3BAHHBIX METEOPUTHOI OOMOAPANPOBKOIA.

YTo KacaeTcss TeXHUKH, TO BBICOKOKaYeCTBEHHasl 00padboTka 0JI0KOB U
IUTUT OOIMIIOBKY ITMPaMuU CBUACTEIBCTBYET O HAIMYMM BHICOKOTEXHOJIOTH-
YeCcKOoro o0opynoBaHMs IJ1s 00pabOTKM KaMHS B IPEBHEM T'OCyIapCTBe yKe
paHee 22 ThIC. JieT Ha3ald. HeckoabKo mo3xke MosBISIOTCS COOpHbBIE KOH-
CTPYKLIMU U3 BBICOKOKAYECTBEHHOT0 OeToHa (reononumMepoeToHa?). Tonbko
BO3IYIIHBIE TPAHCIIOPTHEIE CPeACTBa (C OOJIBIIION BEPOSITHOCTHIO, MUPIKA0-
JIV WM yIIpaBJisieMble BO3AYIIHbBIE IIaphl) MOIJIU ITepeMeIaTh 10 6€310P0XKbIO
KaMEHHBIE U3JEJINSI, BECOM OT HECKOJILKMX TOHH J0 HECKOJBKUX COT TOHH
Ha pacCTOSIHMS B COTHU KMJIOMETPOB. B paccMOTpeHHBIX KOHCTPYKIIMSIX M1~
paMu 1 UX MOA3eMHBIX COOPYKEHMIA MMEIOTCS HEMHOTOUYMCIICHHBIC TIPU-
3HAKU MCIT0JIb30BaHUSI 3JIEKTPUUECTBA, PAIUOCBI3HU U SIAEPHOI 9HEPIreTUKMA.

2.1.5. CtyneHyYaTble KON0AUbI — AAEPHAA IHEPreTUKa APeBHOCTU

XKemanue pazodpathcst 6oJree TeTarbHO C IUTUTETBEHOCTHIO ITMKIIOB MEXKITY
conmxkenussmu JIyHbl ¢ 3eMJyieli B TPOLLIOM MPUBEIO K MTOHUMAHUIO BO3-
MOXKHOTO Ha3HAYEHUSI €IIIe OTHOTO BUJIA 3aTaOYHBIX IPEBHUX COOPYKEHII —
TaK Ha3blBaeMbIX CTyMeHYaThiX KosoaueB Unauu u [Makucrana. O camux
CTYMeHYaThIX KOJIOALAX YyTh [MO3XKe, a MOKa pacCCMOTPUM HEIOHSITHYIO, Ha
MepBbIN B3MJISI, IIUTETHLHOCTh MEPUOIOB KaTaCTPODUIECKUX PA3PYIICHUMN
¥ BOCCTAaHOBJICHMI1 Ha 3eMJie, TaK Ha3biBaeMbIx CoJIHII Maiis. Maiist, auteku
u apyrue Haponbl LleHTpanbHOl AMEpUKM CUUTAIU, YTO 32 MUHYBIIIME He-
CKOJIbKO ThICSUeIeTUi 3eMIIsl TTepexXuiia YeThipe Mepruojia KaracTpohuuecKrx
pa3pylieHuid U BOCCTAHOBJIEHU I, UMeHYeMbIX «CosiHIIaMU». CeroiHs Mbl
xkuBeM B [Tsitom CoJiHILIEe, Y TIepUO/ 3TOT, COTJIACHO CYIIECTBYIOIIMM JIeTeH-
Jam, 01m30K K 3aBepiieHuto. Tekct kauru «Ilonons-Byx», nmerommuii oT-
HOIIIEHUE K 3aBEPIICHUIO 310X MpeAblayiux CoHII, TO3BOJISIET MOJYYUTh
ob1mee TipencrasieHne HapoaoB LleHTpanbHOt AMEpHKI O BpeMEHHBIX PaM-
Kax MmepuoaoB KatacTpod:

— nepBoe CoJsHile, Matiaaktiu ATib. OHO ObUIO pa3pyllieHO BOIOH. DTa
KaracTpoda rmojiyunsia Ha3BaHue «aravyuoxya-JuiTIn» — HaBOAHEHUE, T10-
torn. Criacjiach TOJbKO OJHA Tapa, OKa3aBllasicsl MO/ 3alIUTON OOIBIIOTO
JepeBa, CTOSIBILIEro BOJIM3M BoAbl. Ho ecTh cBeeHMSI 0 ceMU mapax, IpsiTaB-
LIUXCS B Meliepe, nNoka HaBOJAHEeHUE He 3aKOHYMJIOCh, U HE colllia Boja.
OHU-TO U 3aCeTUIY 3eMJTIO Y TTOYUTATUCh CBOMMU HapoJaMu Kak 6oru. Jliu-
TEJIbHOCTh — 3 Tepuoja 1o 52 roja;

164

— Bropoe CoJHile, DxekoaTiib. OHO ObLIO pa3pylleHo DxekoatieM — Be-
TpsiHbIM 3MeeM. OIMH My>KUMHa 1 O/IHA KEeHIIIMHA, CTOSIBILIME Ha cKaJle, yoe-
perjuch OT YHUUTOXEHUS. JIUTeIbHOCTh — 7 MEPUOIO0B 10 52 roa;

— tpetbe ConHile, TineukBuitaxyuano. OHO ObLIO pa3pylIeHO OTHEM.
B xonue tpetbero CoiHla 10a1 ObLIA YHUYTOXEHBI OTHEHHBIM JTOXIEM 1
MPEeBPaTUIINCh B MHAIOKOB. JUTMTETbHOCTh — 6 MepHOI0B 1Mo 52 roja;

— yetBeproe Connue, Hontnmauk. Jlrogn morndam ot roixona, Npudm-
HEeHHoro rororom u orHeM. C HauaJjia motora Mup rpeobiBaj Bo Mpake. [1o-
aToMy 6oru co3nanu HoBoe CosHlie u JIyHy. JlnurenbHOCTh — 3 Tieproza o
52 roxa;

— nigroe ConHue. [TocnenHee CosiHIle T10JKHO YTaCHYTh, a 3eMJIs T0-
TMOHYTh B pe3yJibTaTe 3eMJIeTpsiIceHUit. JlTaHHbBIe 0 IJINTEIbLHOCTH Tepuoaa
He ycTaHOBJIeHBI. [TpearnoaoXuTeIbHO KOHEel CBeTa JOJIKeH ObLT HACTYITUTh
B 2012 romy, HO He HACTYMWJL.

BBIMoTHIM 9MCTO TeXHMYEeCKW I aHamm3 nHdopMan o CoJTHIIaX Maiis,
JUISI YeTO MIepBOHAYAILHO OITPEIeIMM UX MPOAOKUTENILHOCTD: TiepBoe CoJTH-
e — 3 x 52 =156 net; Bropoe ComnHie — 7 x 52 = 364 rona; Tpetbe CoH-
e — 6 x 52 = 312 net u yetBeproe ConHie — 3 x 52 = 156 net. CoBepiieH-
HO OYEBUIHO, YTO BEIYMCIIEHHBIE TTPOIOJIKUTEILHOCTA HE MOTYT SIBJISITHCS
nepuogaMu odepeaHbIx commkenunii JIyHel ¢ 3emueit B mponuiom. Ho Toraa
YyTO Xe 3T0? M TyT HaM Ha MOMOILb IPUXOIUT ONTUCAHUE «CyMEPEK» B MHIY-
HUCTCKO# xpoHosioruu. ITo moBoay nHaynctckoit xpornonorun H.@. XKupos
B KHUTE «ATiaHTuaa. OCHOBHBIE ITpo0JeMbl atjiaHToyioruu [1, ¢. 370] nmuier
cJenyollee: «...cHayaJla cliefyeT cKa3aTh HECKOJIBKO CI0B 00 MHIYCCKON MU-
(honornyeckoit xpoHosoruu. CorjiacHoO 3TOi XpoHoa0ruu, «Bearkas ora»,
wiu «Benukuii BeK», COCTOUT U3 YeThIpeX 3P, CBSI3aHHBIX C BOBHUKHOBEHU -
eM U pa3pylleHueM Mupa. B cBolo ouepenb Kaxaast 5pa UMEeT TaK Ha3bIBa-
€Mble «CyMEePKM», KaK MPeIIeCTBYIOIINE, TaK U MTOCISAYIOIIe MPOTEKAHUIO
COOCTBEHHO 3PbI U COCTABJISIIONINE IECATYIO YacTh IocienHeit. [eppast apa —
Kpuratora — 400 + 4000 + 400 = 4800 net, BTOpas spa — Tperaiora —
300 + 3000 + 300 — 3600 neT, TpeThs 3pa — JBanapatora — 200 + 2000 +
+ 200 = 2400 neT, yeTBepTas, coBpeMeHHas1 apa — Kanmiora = 100 + 1000 +
+ 100 = 1200 yter». CoMHEeHME 3[eCh BBI3bIBACT JIUIIB TO, uTo H.M. XKupos
MPOIOJIKUTEIBHOCTD «CYMepPeK», KOTOPbIe TPUOJIU3UTEIbHO COCTABIISIIOT
necartyio 9acTh (10 %) mpomoKUTeTbHOCTH 3P, CUUTAET OTAETBHO JUTS «Cy-
MEpKeK» KaK TPeIlIeCTBYIOIINX, TaK U TTOCIEeIYIOIINX TPOTEKAHUIO 3PHI.
«Cymepku» — 3T0 3ajibiMyieHue aTMochepbl 3eMJIM OT MHOTOUMCIEHHbBIX
MOXAapOB, BbI3BAHHBIX METCOPUTHLIMU 6OMOAPANPOBKAMU, U U3BEPKEHUIM
BYJIKAHOB MpU ouepeaHoM conmkeHun JIyHbl ¢ 3emneli. Ui ncuesHoBeHue

165



CouHila B mpegaHusx Maiist. O4eBUIHO, YTO B IEPUOIBI «cyMepek» JIYHbBI Ha
HebocBoIe TaKXkKe He ObLII0 BUIHO.

Ho 20 %, wnu nsitast yacTh, BpeMeHU ABMKeHUsT JIYHBI 10 CBOEi OpOUTe
B COJIHEUHOM CUCTEME — 3TO CJAUIIKOM MHOTO ISl TPOAOJIKUTEIbHOCTU
«cyMepeKk» Ha 3emiie. DTO IPOCTO HEBO3MOXKHO, YTOOKI JIyHa CTOJIBLKO Bpe-
MEHM Haxoaujach BOim3u 3emiau. bojiee mpaBnonomo0HO, 4YTO 00LIast Impo-
TOJKUTETBHOCTD «CyMepeK» 0e3 TmosiBiieHrsT COTHIIa MOTJIa COCTABIISITh ITPH-
OJIM3UTETBHO AECSATYIO YaCTh MPOAOKUTEILHOCTH 3pbl. M Toraa Mbl rmosy-
yaeM CIIeayIoNIe MPOIOJIKUTEIBHOCTH «CyMepeK»: TiepBast apa — 400 jer;
Bropas apa — 300 jiet; TpeThs spa — 200 yieT 1 yeTBepTas, COBpeMeHHasl,
apa — 120 snet. YuutsiBasi, uto BTopoe CoJiHIIe Maiisi COOTBETCTBYET IEepBOt
ape UHAYUCTCKOI XpPOHOJIOTHH, TIOJYYaeM CAeIyIOIINe MPOIOKUTEIbHOCTU
«CyMepeK» 10 XpOHOJIOTUM Malisl U UHIYUCTCKOI XpoHooruu: Bropoe CostH-
e Maitst — 364 rozga, nepsas apa — 400 set; Tpethe CosHile Maiiss — 312 ster,
BTOpas 3pa — 300 yret; yeTBepToe CoJiHIIE Maiist — 156 JeT ¥ TpeThs 5pa —
200 net. To ecTb MBI NOTYYMUIIM OYEHD OJIU3KME MTPOIOJLKUTEIBHOCTH «CyMe-
pek» Ha 3eMJie TI0 XPOHOJIOTMU Maiisl U IO MHAYUCTCKOM XpOHOJ0rnu!

Tenepsr HeoOX0MMMO pa300paThes ¢ MEPUOIOM B 52 roga B XpOHOJOTUU
Maiis 1 auTekoB. B jereHmax alrekoB yTBEPK1aJ0Ch, UYTO OOT YULIMIONOYT-
JI1 — OOT coJiHLIa ¥ BOUHEI (puc. 180), IIOCTOSIHHO cpaxkaJicsl C ThMOU U TPe-
GOBaJI TOCTOSTHHOTO MOMOJHEHUS CUJT Yepe3 >KEPTBOMIPUHOIICHHUSI, KOTOPbIE
MO3BOJISUIM COJTHILY TTPO/iepKaThcs ellle OAuH 52-1eTHUi uukia. OueHb UH-
TEPECHBIM SIBJISIETCSI TO, UTO Ha CBOeM M3o00paxkeHuu B Koaekce (Imukrorpa-
(brueckoit pyKonucy Win pyKOMUCH B KapTUHKAX) allTeKOB 00T YUluio-
MOYTJIA B OMHOM pyKe NEePXKUT CTEP>KeHb, B BEpXHEH YaCTU KOTOPOTO HAXO0-
JUTCS TIpeAMET, HalIOMUHAIOIIU... eruneTcKuit axen! B npyroit pyke
YULWIOTIOYTIN AEPKUT IMPEAMET, HATTOMUHAIOIINH JTaMITy. DJIEKTPUUECKU
MPOBOJ, JXKEI-U30JSITOP U JaMIa HEOOXOAUMBI... I CpaXkKeHUsl C TbMOi!
C TeXHMYECKOI TOUKM 3peHMs Ha N300paxkeHUn Yunuaonouriu (puc. 180)
MoKa3aHbl 3JIEMEHTHI 3JIEKTPUUYECKOM ceTu. BeposiTHO, MHIeCKHe XKpellbl
WMENIN TEXHUYECKOE OTIMCaHNe TEXHOJIOTUM 3JIEKTPUUIECTBA, TOCTABIIIEECs
UM OT IpeBHEl BHICOKOPA3BUTON LIMBWIM3ALIMHU, HO TIOHSTh 3TOT MaTepua
OHU OBITN He B cOCTOSTHUM. [105TOMY 1 TIOSIBIITMCH M300paXkeHNsI, TIe 3J1e-
MEHTBI DJIEKTPUYECKO CETH SIBJISIIOTCS CUMBOJIOM MOTYIlIecTBa 6oxkecTB. Ha
pucyHke Konekca 60KecTBO MbITaeTCsl COEAMHUTD 2JIEMEHTbI 3JIEKTPUUECKOMN
CETU MEXIY COOOM ...JUIs1 CpakeHUsI ¢ ThMOIA!?

C TeXxHUYEeCKOW TOUKU 3peHHUs B JIETeHAaX I0XKHOAMEepUKaHIIEB TOBOPUT-
Cs1 0 TOM, UTO JIJISI MOJTYYEHUSI OCBelleHUs (COJIHIIa) HEOOXOAMMO BIIOKEHUE
CPEJCTB U UCTIOJIb30BaHME TPYAOBBIX PECYPCOB JJIsI UeTr0-TO (3KEPTBOMPUHO-
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IIEHK1E), YTOOBI OCBEIIEHHE OCYIIECTBIISIOCH ele 52 roaa. st aToro He-
00X01MMa DJIEKTPOIHEPTHSI, KOTOPAsi BbIpadaThIBA€TCS HA BJIEKTPOCTAHLIUSIX.
B yc10BUSIX 4aCTBIX M MOIIHBIX METEOPUTHBIX O0MOapAMpPOBOK HauboJliee
palroHaJbHbIM M 0€30IMaCHBIM CIIOCOOOM MOJYYEHUS BJICKTPOIHEPTUH B
JIPEBHOCTH MOTJIO OBITh MCITOTB30BAaHME MOJA3EMHBIX ATOMHBIX 2JIEKTPOCTaH-
LW ¢ siAepHBIMU peakTopaMu. [apaHTUIHBIN CPOK 3KCIIIyaTallMy TaKUX
SHEPro0JIOKOB MOT COCTaBIIITh... 52 roaa.

Puc. 180. Yuuunonoutiu — 60r cojiHIIA U BOWHBI.
M3o6paxenue B Kogekce Tennepuano-PemeHcuca

CnpaBoYHbIN MaTepuan

CTpouTeNbCTBO HOBOrO aTOMHOTO 3Heprob/10Kka B HacTosALLEee Bpems
CTOUT He MeHee 1,5 MApa, [oAA., a Npoa/ieHNe CPOKa SKcnayaTaumm ob-
XoauTca npumepHo B 64 maH gonn. B CLLUA paccmaTpuBatoT BO3MOXKHOCTb
NPoA/eHUA CPOKa CNY*KObl aTOMHbIX 3Heprob10koB Ao 80 net. B Poccumn
OnbIT MHOFONEeTHeM aKkcnlyaTaumm ASC NoKasbiBaeT, YTO Pecypc CTaHLLUM
No3BO/IAET PACCMATPUBATb M TaKMe CPOKM aKcnyaTaumn. B Poccun nepso-
HavasibHble CPOKM aKcnayaTauum 30 net gnsa sHeprobaokos A3C 6bin
B3ATbl M3 OTPAC/IeBbIX CTaHAAPTOB TEMN/I0BbLIX CTaHLUM, 6e3 yyeTa pecypca
peaKTopa, No HaumeHee cnabomy He 3ameHAemomy arperaty. CpoK sKc-
nayataumm sHeprob/10K0B C HOBbIMM peakTopamu ysenndeH ¢ 30 go
60 net. Mpu 3TOM € y4eTOM NPOASIEHUA CPOKOB IKCNyaTaL MM 3TUX IHEP-
robsokoB 06Kt nepmnog nx pabotbl moxeT gocturate 100 net. A3C
HOBOFO TWUMa CTPOATCA C MPUMEHEHNEM MATEPUANIOB, CPOK CYHKObl KO-
Topbix coctasnaeT 80—-100 ner.
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B apepHOMm peaKkTope npu ageneHun agep ypaHa-235 sblgendaeTca
MHOrO 3Hepruun B BUAe TennoTbl, nepeatowierica Ha A3C rasoBomy no-
TOKY, KOTOPbIN, HarpeBasch, MOBbILIAET TEMMNePaATypy BOAbI B pe3epsyape.
Boga 3aKkmnaert, npeBpalascs B nap. BogaHol nap nogatot B TypOUHY
(puc. 181) n, Takmm o6pasom, Noay4atoT /IEKTPOIHEPTrNI0 — KaK Ha MIC.

Puc. 181. Cxema paboTBl aTOMHOTO SHEPTOOIOKA:

1 — TIOTOK ra3za-oxJlaauTeisi; 2 — CTePXXKHM U3 ypaHa; 3 — CTepKHU U3 rpadura,
3aMeUISIOIETO HEUTPOHBI; 4 — CTEPXKHM M3 60pa, KOHTPOJIMPYIOIINE PeaKIInIo;
5 — OeToHHas 3alllMTa OT paaualliK; 6 — MOTOK HarpeToro rasa;

7 — TIOTOK TIapa, HaIlpaBJIeHHOTO B TypOWHY; § — Hacoc

Ho KaK MOYHO KOHTPOIMPOBaTb NOA0OHYIO LenHyo peakuuto? Beab
B C/ly4ae HEKOHTPOIMPYEMOTO Ae/IEHNA BblAeIEHNE SHEPTUMN TaKKe byaeTt
HEKOHTPOIMPYEMbIM 1 peaKTop neperpeetca. [1eno B Tom, YTo ypaH-238,
TAKMKe HaXo4ALLMINCA B AKTUBHOM 30HE PeakTopa, He NMPUHUMAET y4acTus
B AeneHnn. OaHaKo OH crnocobeH 3axBaTbiBaTb HEKOTOPbIE BbIAENAOWM-
ecA HeMTPOHbI, B YAaCTHOCTM Te, KOTOPbIE BbIIETAOT HA CINLLKOM 60/1bLION
cKopocTu. MeaneHHble e HENTPOHbI ypaH-238 He noriowaeT. Ho ¢
YMeHbLUEeHMEeM Yncia bbiCTpbIX HEMTPOHOB peaKkuns byaeTt cama 3ames-
NATbCA. 3TO NPEeAOTBPALLAIOT UCMOIb30BAHMEM CMEeLMabHbIX rpaduTo-
BbIX CTEPXKHEN. [poxoan yepes rpaduT, HEMTPOHbI 3aMeaNATCA HACTONb-
KO, YTOObl He ObITb 3aXBaY€HHbIMW aTOMaMK ypaHa-238; HO Npu 3TOM
OHMU eLle cnocobHbl BbIGMBaTb ApyrMe HEMTPOHbI U3 aTOMOB ypaHa-235.
A oNA KOHTPOAA 32 CKOPOCTbIO peakLMu UCNOMb3YIOT CTEPXKHU U3 Hopa,
3/1EMEHTA, XOPOLLO MOI/IOLLAOLLErO HEMTPOHBI. ECiv peaKLma yckopsaeTcs,
TO 3TU CTEPXKHU BBOAAT B aKTUBHYIO 30HY, M OHM NOMIOLWAIOT HEMTPOHDI,
TEM CaMbIM 3aMeanAn peakumto. M HaobopoT, ecn peakums samennu-
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/1acb, CTePKHU 13 6opa BbIHMMAIOT U3 aKTUBHOW 30HbI, KOIMYECTBO He-
TPOHOB B HEl yBENIMYMBAETCA M peakums yckopsaeTcsa. Temnepartypy pe-
aKTOpa TaKKe MOo3BO/ISIET KOHTPO/IMPOBaTb BOAA, OX/1aXK4as ero 13 pe-
3epBYyapoB B C/ly4yae neperpesa.

Ho npu ncnonb3oBaHUM MOA3EMHBIX aTOMHBIX 9HEPrOOJIOKOB ApeBHEN
LIMBWIM3ALMEl Ha TUIaHEeTe TOJKHbBI OCTaThCsS MHOTOUMCIICHHBIE CJICIbI TAKUX
coopyxeHui. M BIojiHE BO3MOXHO, UTO OHU €CTh. DTO TaK Ha3blBaeMble,
cryneHuarbie koaonisl (puc. 182, 183) B MUnauu u Ilakucrane. I1paBna, moka
YUEHbIE CYUTAIOT UX IPEBHUMU TMAPOTEXHUUECKUMU COOpYKeHUsIMU. Cun-
TaeTCsl, YTO CTyIIeHYAThle KOJOALIbI, IIPEACTABIISIONINE COO0 1IaXThl, IPe-
Ha3HAYeHBI /151 HATTOJTHEHUsI TPYHTOBBIMU BOJIaMU 1 OCaJKaMU B CE30H J0X-
neii. CucreMa IUIOIIAAOK Ha Pa3HBIX YPOBHSIX KOJIOAIIA M COSIMHSIIOIINX
MX JIECTHUII TTO3BOJISIET 00€CIIEUNTh JOCTYI K BOJIE B JIFOOOI CE30H MPH JTI0OOM
ee ypoBHe. OOuH 13 KPYIMHEUIINX COXPAHUBIIMXCS CTYIIEHYATHIX KOJIOI -
ueB Yann-baopu B nepeBHe AGxaHepu B PamkacTxane umeet 13 sipycoB u
o6uyto rinyouny 30 M. Beero B HacTosiiee Bpemsi B 3anagHoit Muauu u [a-
KucraHe ooHapyxkeHo 6oJjiee 4000 cTyreHYaThIX KOJOALIEB Pa3HOM CTEIIEHU
coxpaHHocTU. Tak, Ha TeppuTopuu Jlenaun HaxoauTcs 14 cTyrneH4aTbIX KOOI -
LIEB C BOZIOIA, 1B ITEPECOXJIN, ele 16 Kooaues HaxoasaTcs B pynHax. Ho Boga
U3 HUX HE YIIOTPeOJISIETCSI — BO BCEX KOJIOALAX €CTh TAOIUYKY C MPEIYTPEexK-
JIIeHUEeM, UTO OHa OItacHa JIJisl 310poBbsl. CunTaeTcs, YTo aHTUCAaHUTAPUS O~
CJyXXKujia MpUUMHOM Toro, uTo eiiie B XIX Beke aHIJTMYaHe, KOJJOHU3UPYIOIINe
Wnnuio, n3nanu 3anpeT Ha ynoTpeOJieHre BOIbI M3 TAKMX KOJIOALIEB. YTBEepK-
JaeTcsl, YTO Jaxe TJOTOK BOJbI U3 HUX MOXET oKa3aTbcsl (haTaibHBIM JJIST
yesoBeka. C y4eToM 3TOro, a TaKxKe OIMMaCHOCTH JIJIsI JTI0Jei BO BpeMsI CITyCKa
M TIOJbeMa 110 JIECTHULIAM OOJIBIITMHCTBO KOJIOALIEB MJIW 3aKPHIThI, MJIU B HUX
YCTaHOBJIEHbI OTpaHUYWTENU ABMXKEeHUs. Ho, BOBMOXHO, 4TO BOAOH U3 KO-
JIOJILIEB HEJIb3sl M0JIb30BaThCs U3-3a €€ MOBBIILIEHHON pagroaKTUBHOCTHU, a
He 13-3a aHTucaHuTapuun? Mmeetcs uHGopMalys, 4To COBCEM HETaBHO U3-
BECTHBIN MHAncKUit ncropuk IpaBun MoxaH cienan ceHcallMOHHOE 3a-
sBjieHre. OH CUMTaeT, YTO OOHAPYKUII SIIEPHBIN peakTop B KOJIO/IIe Xpama
MapyHnucBapa, KOTOpbIii HaxoauTcs Ha 1ore MHauu. MecTHbIe XKUTeIu pac-
CKa3bIBaIOT, UYTO BOJIa U3 KOJIO/A1IA UCLESIET Jaxke CMePTeJIbHO OOJIbHOTO Ye-
JIOBEKa, a 3M0POBbII YeJIOBEK, HA000POT, MOXKET OYEHb CHIILHO 3a00J1eTh. [10
YTBEeP:KACHUIO UCClIea0BaTeel, IpeBHUH KoJioell MapyHaucBapa 3arnojiHeH
TSDKEJIOM BOMIOM, KOTOpasi, KaK M3BECTHO, UCIIOIb3YETCSI B COBPEMEHHBIX SIIEP-
HBIX peakTopax, a (PyHKLMIO YPAHOBOTO CTEPXKHSI BBITTOIHSIT JJTMHHBINA 11 -
JIMHAPUYECKUI 00BEKT, CIIPSATAHHBIN Ha AHE Konoaua. I[1o ncropuueckum
JaHHBIM, OH Ha3bIBaeTcs TMHraMoM III1BbI, COCTOUT U3 HECKOJIBLKMX YacTeH,
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Kaxmasi U3 KOTOPhIX OYeHb SA0BUTa. Bece oueHb paBaonoao0Ho, Beab Aeii-
CTBUTEJIbHO B peakToOpax UCIOJb3YIOTCS YPAHOBBIE CTEPXKHM, CTEPXKHU U3
rpacguTa u cTepkHU 13 6opa. Bce 3T MaTepuabl 10CTATOUHO TOKCUYHEI.

ol LA
Puc. 183. HuxHsist yacThb cTyreH4yaToro Kojoana Yana-baopu
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ITpo6aema cozganuss ADC B IpeBHOCTH 3aKJIH04Yajiach B HEOOXOAUMOCTU
€e HaJeXXHOU 3allUThl B clIydyae METEOPUTHOM 6oMOapaupoBKu. [ToaTomy
siIEpHBIE PEAKTOPBI U TYPOUHBI TSI BEHIPAOOTKHU 3JIEKTPOIHEPTUH TOTIKHBI
OBLIM HAXOAUTHCS LTyOOKO IO/ 3eMJIei B CIielabHO MOATOTOBISHHBIX 10~
MemeHusX. s omycKaHus AeTajaeil TYpOMHBI U IPYyroro KpynHoradapur-
HOro 000pyIOBaHMSI MO/ 3eMJTI0 HEOOXOIMMO ObLIO YCTpauBaTh I1aXThI-KO-
JIOALBI 1OCTaTOYHO OosiblIMX pazMepoB (puc. 182). Cam simepHblii peakTop
U TypOMHBI pacrojiaraauch Mo 3eMJyieil BHE IpeesioB IaxXThl-Koioia. B ca-
MO¥ 111aXTe-KOJIOMIIE MO CTeHaM W B HUILIAX MOTJIM pa3MellaTbCsl TOJbKO
2JIeKTpOKade 1 /151 TPAHCTIOPTUPOBKU JIEKTPOIHEPTMU. MHOTOUMCIEHHBIE
CTYIEHU MO CTEHAM LLAXT-KOJIOALIEB [O3BOJISLIU BITOIHSITh PEMOHT 3J1EKTPO-
Kabeseil B ciydae ux noBpexaeHus. CienyeT oopaTUTh BHUMaHUeE, YTO Ha
JIECTHUILIaX pa3Mepbl KPYITHBIX KAMEHHBIX CTyTIeHe ! BbICOTOM 0K0J10 20 ¢M 1
IIMPUHOM 0K0J10 40 cM OYeHb HeyIOOHBI [JIs CIIyCcKa 1 IoabeMa YejloBeKa B
OOBIUHOM ofiekAe. DTU CTYNEHM NpeJHa3HaYaInCh JIsI CITycKa U ToabeMa
JIIofIeHi B 3alIUTHBIX cCKadaHapax 1 O0TMHKAX MPU 00CTY>KMBAHUM 1 PEMOH-
Te 2JIeKTpoKabeiell Ha CTeHax 1aXT-KOJOALIEB B YCJIOBUSIX MOBBILLIEHHOMN
pamuatmu. [TpoBepuTh JAHHYIO BEPCHIO TOCTATOTHO JIETKO — HAJIO TTOJIHO-
CTBIO OTKauyaTh BOAY B JIBYX-TPEX «CTYMEeHYAThIX KOJOALAX» U 00CAe10BaTh
MoJ3eMHbIe MOMEIIEHUS MOl HUMU. A TaKXKe 3aMepUTb paralliOHHbIN (hOH
B MOJ3eMHBIX IToMelleHUsIX. [ToueMy cTymeH4YaThie KOJTOAIbI (C BOZMOXKHbI -
MM OCTaTKaMU SIIEPHBIX PEAKTOPOB) HaliIEHbI TTOKA TOJbKO HA TEPPUTOPUU
Wunouu u [TakucTana, BIoJHe MOHATHO. MeTpomnoivs eCTb METPOIOIUS, U
ceifuac pa3BUTbIE CTpaHbl TOXe cTapatoTcs 3aKpbiBaTh ADC M OTIIPaBIISITh
oIfacHOe oTpaboTaHHOE siaepHOe TOIUIMBO ¢ ADC 1ojajbliie OT CBOMX Tep-
putopuii. BaxHBIM SIBJISIETCS U TO, UTO YKa3aHHbIE TEPPUTOPUU B ITPOLITIOM
MEHBbIIIe TTOIBEePTAINCh METEOPUTHBIM OOMOapApoOBKaM, YeM AMepUKa,
CpenuzemHoMopbe U CUOUPb.

B ronoBosiomMKe Maiis 1 alITEKOB BCE CTAHOBUTCSI TTIOHSITHBIM — B HElf, Kak
U B UHIYWCTCKOW XPOHOJIOTU U, YKA3bIBACTCS MPOJOIKUTETbHOCTD «CyMEpPEK»
(3appimaenus CoJiHLA) TTpY ouepenHoM cOnvkeHuu JIyHbl ¢ 3emiieit, a Tak-
K€, BOBMOXKHO, YKa3bIBaeTCs peCypc pabOThl IPEBHUX SACPHBIX SHEProbJ10-
KOB (52 rosia) ¥ KOJIMYECTBO UX 3aMEH B TeUEHUE MPOAOJIKUTEIbHOCTU OUe-
PEIHBIX «CyMEpeK» Ha 3eMJie.

DeKTpO3HEePTHUSsI, BbIpabaTbiBaeMasi MHOTOUMCIEHHBIMU MOA3E6MHBIMU
ADC, B ycJIOBUSX MTEPUOANIECKUX METEOPUTHBIX OOMOApAMPOBOK MOTJIa
repenaBaTbes K MOTPEOUTEIISIM IO BCE TIaHEeTe TOJIBKO IO 2J1eKTPOKAOEISIM
B MOI3EeMHBIX TOHHENSIX. M nH(pOopMaLy 0 TaKMX MOA3EMHBIX TOHHEIISIX,
COEIMHSIIONINX MEXIY CO00I Bce KOHTUHEHTHI TIJIaHEThI, O0JIee ueM J0cTa-
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TouHo. Hanpumep, noabckuit ucciienonareib JAH [TaeHK cuuTaet, 4To CU-
cTeMa IpeBHUX TOHHEJIel 0XBaThIBAECT BCIO HAIIly TIJIAHETY, BKJIIoUasi OKeaH-
ckoe nHo. Takoro e MHEHUS MMPUAEPKUBACTCSI U aMepUKAHCKUI UCCIIen0-
BaTesib DHAplo ToMac, KOTOpbIN yOeXXIeH, YTO APEBHUE MOA3EMHBbIC
TOHHEJIM TTPOHU3bIBaloT CeBepoaMepMKaHCKIII KOHTUHEHT U CBSI3BIBAIOT €TO
¢ EBpornoii u BoctouHoit Azueit. O0s13aTeIbHBIM YCIOBUEM /IS TIOA3EMHBIX
TOHHEJICH C DJIEKTPOKAOEIISIMU SIBJISICTCST HAJTMIME Y3JI0B UX ITepecedeHs, B
KOTOPBIX MOIJIM YCTaHABIMBAThCS MOBBILLIAIOLINE TPAHC(HOPMATOPDI U IPYToe
obopynoBanue. MccmemoBaTe TIpeaIonaraioT, 4To OIWH U3 Y3II0B Iepe-
ceyeHUsI TOHHeJIel pacrojioxeH 1oj ropoii llacra B Kanudopuuu. Orcio-
Jla OTHO M3 OTBETBJICHUI BEJET B OTPOMHOE M0JIOe MPOCTPAHCTBO, OOHApPY-
keHHoe B 1980 rony moa nHoM Tuxoro okeaHa Henajeko oT KanudopHuu.
E1ug oHUM y3710M MepeceueHust TOHHEe MOXKET sIBISIThCSl TUOeT, UMeroIuii
MHOTOYMCJIEHHBIE TTI03¢MHbIe TOHHEIU (puc. 184).

Puc. 184. Bxoab! B mon3eMHble TOHHeM TubeTa

[MpennonaraeTcst, YT0 MHOTOUYMCIEHHbIE TOHHEAU B Erunre mon riaro
Tu3a pacxomarcst Ha ceBep — B cTopoHy UepHoro mopst u KaBkasa, Ha Boc-
ToK — K TubeTy 1 Ha 3amajg — K ATIaHTUYecKoMY okeaHy. Crieieo/1or Hall-
1m Ha KaBkas3e, mon xpedToM YBapoBa, ToHHe U, nayine K Kpoimy, Kacrmio
u IoBorkbio. B [ToBokbe HaxonuTcss MenBeauiiKasi ropHas Ipsiia, B HeIpax
KOTOpPOIi TOXe eCTh pa3BeTBJIEHHAs CeTh TOHHeJei. boabIIMHCTBO U3 UC-
CJIeIOBaHHBIX TOHHEJIEH UMEIOT KPYTIJI0oe CeueHUe ¢ JuaMeTpoM oT 7 10 30 m
(puc. 185). Uccaenopatens [1. MupolliHUUEHKO B cBoeil KHUTE «JlereHaa 0o
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JICII» [6] nuiiieT, 4TO APEBHUMHU MOA3EMHBIMUA TOHHEISIMU MTPOLIKUTA BCS
Poccust, Bkitouast Cubups u lansHuit Boctok. Tak, npeBHUI ToA3eMHbII
TOHHEJb ObLT 00HapykeH B 50-€ Tobl IPOIILIOTO BeKa IIPU CTPOUTEILCTBE
TOHHEJISI o1 JHOM TaTapcKOoTro MpoJiMBa MEeXIy MaTeprukoM 1 ocTpoBoM Ca-
xanuH. [Ipenmonaraercs, uyro yepe3 CaxajlnH TOHHEIb UIET B SmoHMIO 1
Janee B AMEpUKY.

Puc. 185. IpeBHUMII TTOA3eMHBII TOHHETH

CnpaBoYHbIii maTepuan

Cnenecronorva — nlyyYyeHue MCKYCCTBEHHbIX MeLep U Nog3eMHbIX
COOPYXKEHUM, HE UCMONB3YHOLLMXCSA MO NPAMOMY Ha3HAYeHMIO (CTapUHHbBIX
KaMeHO/IOMEH, PYAHUKOB, NOA3EMHbIX XO4,0B M KOMMYHWKaLMIA), creuu-
aNCTaMM Pa3IMYHbIX HaNpaBAeHUWI: apXxeosioraMu, reocsioraMm, UCTopuU-
Kamu, buocneneosoramu, Aurrepamum 1 NPoCTbiMU 3HTy3MacTamu. U3
KHuru M. MupowHuyeHko «/lereHga o6 JICM»: «...B NeTtepbypre u Jle-
HUHrpaackoi obnactu ¢ 1983 roga no Havasno 90-x rogoB CNenecTonoru-
Yyeckoe ABuKeHWe Bo3rnasasna rpynna JICM (JleHnHrpaackas Cnenecrto-
noruyeckas Maptua). Lenm v 3agaum n coctas JICIM HeoQHOKPATHO me-
HAINCb, KaK MEHAIACb M CaMa CrenecTonorva. 3apoamBLINCL KakK rpynna
daHaTUYHbIX UCKaTenen ApeBHUX Noa3emMHbix xon08, JICIN B pesynbTate
KaK N1aBHOM 3BONIOLMM, TaK U pAAA KaTaKAM3MOB cTana GakTUYecKn npo-
CTO CMHOHMMOM MUTEPCKOFO HanpaB/eHWUs B CNeNecTonornu, ee “Toap-
HbIM 3HaKoM”. 32 3TO Bpems MUTEePCKan LWKOoa CTana OAHOM U3 CU/bHEN-
Wmx B cTpaHe. CTapaHUAM NUTEPCKUX CNEeNecToIoroB camo CNoBo “cre-
necronorua” nonyumno odumumanbHoe NpusHaHue, bblia nsgaHa nepsas
KHWra No cnenectoNornu, OTKPbIT NEePBbIA CNeaecToNorM4eckui
MHTEPHET-CalT...».
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JlorucTtuka nepegayu 2JIeKTPOIHEPIUHU OT Moa3eMHbIX ADC K moTpedu-
TeJIsIM Yepe3 pa3BeTBAECHHYIO CETh MOA3EMHbBIX TOHHEIEH BMOJIHE TTOHSITHA,
HO HEOOXOIUMO BBISICHUTD €111 OAMH OYeHb BaXKHBII BOIPOC, KACAIOIINICS
padoter ADC. ITpu padorte siiepHBIX peaKTOpOB 00pa3yloTCst pall0aKTUBHbBIC
OTXOJbI ypaHa-235, KOTOpble HEOOXOAMMO IIe-TO 0€30IacCHO 3aXOPOHUTh.
Takue oTXOJbl MOTJIU CKJIAAUPOBAThCS KaK B MOA3EMEbSIX OKOJIO IEeHCTBY-
JOIIMX PEaKTOPOB, TaK M B TIOA3EMEJTbSIX MAJIO 3aCeJICHHBIX YUYAaCTKOB TTaHe-
Tbl. B 1972 roay B pe3ysbrare u3ydyeHusi U30TOMTHOTO COCTaBa 3JIEMEHTOB B
pynax Mectopoxaerus Oxio ([adom) dpaniysckum duznkom @. [Tepperom
OB OOHAPYKEHBI YIaCTKU ¢ OTpaboTaHHBIM ypaHoM-235 (puc. 186). Cie-
JIyeT oOpaTUTh BHMMaHUe Ha Oe30IMacHoe HaXxoXIeHue oTpaboTaHHOTO
ypaHa-235, o HUM HaXOAUTCS MOIIHBIN CJTIOM rpaHUTa U IPOHUKHOBEHME
paauanyu B Kaknue-aubo BOJAHbIE UCTOUHUKU UCKITIOYEHO.

Puc. 186. Teomornyeckuii pa3pe3 ypaHOBOTO MecTopoxkaeHus B OKIIO:
1 — yJacTKu ¢ 0OTpabOTaHHBIM YpaHOM-235; 2 — IMecyaHuK;
3 — cJI01i ypaHOBO# PYIbI; 4 — TPaHUT

Ha ceromnsimramii neHp HaiigeHs! 16(!) OIMHOYHBIX y4aCTKOB ¢ OTpado-
TaHHBIM ypaHOM-235 B TpeX pa3JIMYHLIX YacTsIX MecTopoxkaeHus: B OKio, B
Okeno6onm0 B 1,6 kM o1 Oxito 1 B Banrom6e B 20 KM K 10Ty oT OKI10. O01mmii
Bec oTpaboTaHHOIOo ypaHa-235 coctaBisieT He MeHee 5 ToHH. Kak 1 Bo Bcex
HEOOBICHUMBIX CIIyJasix, yUeHbI€ BCE CBAJIMJIM HA MPUPOLY — Bce 16 yuact-
KOB C 0TpabOTaHHBIM ypaHOM-235 00beIMHUIN MO OOIIMM Ha3BaHUEM
«IIpuponnslii ssnepHbIil peakTop OKI10», 3a0bIB, YTO TAKMX IIPUPOIHBIX SIIEP-
HBIX peakTopoB B Okino — 16. He MmuoroBaTo nmn? Kak cunTaior yuyeHsble,
OKJIO — eAMHCTBEHHBIN M3BECTHBIN Ha 3eMJIe €CTECTBEHHBIN SIAEPHBIN pe-
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akTop. Bo3aMoxkHas 1ienHasi peakiuys aejieHus siaep ypaHa-235 mMoria Ha-
YyaTbCsl 37€Ch OKOJI0 2 MJIPI JIET Ha3aja 1 MPOA0JIKATLCS B TeUeHE HECKOJIb-
KHUX COTEH ThICSY JIET.

BeposiTHO, B Oimkaiiiiem OyayilieM Ha IIaHEeTe B MOJA3EMebsIX OyaeT
HaliieHO (MJIM y>Xe HaiIeHO, HO CKPBIBAETCS) €1lle HEMAJIO «[TPUPOAHbBIX»
SIIEPHBIX PEaKTOPOB C 0€30T1aCHBIM 3aXOPOHEHEM OTpabOTaHHOTO ypaHa-235.

K BblllIeckazaHHOMY clielyeT 100aBUTh CYIlIECTBOBAHWE JIET€H bl O TOM,
yTO aMepuKaHcKuit mpodeccop Jxynnyc Podept OnmneHreitMep, sIBIsIIO-
LIMICS OMHUM U3 pa3pabOTUMKOB aTOMHOU OOMObBI, BO BpeMsI €€ UCTIbITAHUS
LIMTUPOBAJ OITUCAHUE TTOCJIEICTBUN TPUMEHEHUSI TPO3HOTO OPYKUS U3 IPEB-
HenmHaulickoi «Maxadxapatel». [TocnencTBust ucnbITaHM aTOMHOM OOMOBI
TOYHO OIMUCHIBAJIUCH 3TUM JIPEBHUM JOKYMEHTOM, HACUMUTHIBAIOLIUM HE-
CKOJIbKO ThICSYEJIeTUIA.

Eile onHuM (akTOoM, NOATBEPXKIAIOLIUM CYILIECTBOBAaHUE B IPEBHOCTU
SIIEPHBIX TEXHOJOTUI, MOXKET SIBJISITHCS 3araJIOYHOE MECTO C KOMILJIEKCOM
KaMeHHbIX coopyxkeHuit B Cakcaityamane B [Iepy. Ha moorom ckioHe ropbl
MOCTPOEHBI TPU 3UI3aroodpa3Hbie CTEHbI U3 OTPOMHBIX KAMEHHBIX OJIOKOB
(puc. 187), abconoTHO OECITONe3HbIE IJIS 3allIUThHI BHIIIEPACIOI0KEHHOMN
KpernocTu. B oTnaieHnn HampoTUB CTEH HaXOAUTCSI TAK Ha3bIBAEMBbIii «B30P-
BaHHBII XpaM» — OTPOMHBIE TJILIOBI CO cefaMu 00paboTKu KaMHs (puc. 188),
OTOPBAaHHBIE UYIOBUIIIHOMN CUJION OT CKaJIbl. Bec KaMEHHBIX IJIbIO COCTaBJIS -
€T HECKOJIbKO COT TOHH. [Tpu cTpouTtenbcTBe 3Ur3aroo0pa3HbIX CTeH UCTTONb-
30BaJICsS OYEHDb IMJIOTHBIM U KPEIIKUM I0KAalCKUI U3BECTHSIK CEPOro 1LIBeTa.
Camas JuImHHasI U3 CTEH UMeeT MPOTsKeHHOCTh 0KoJ1o 400 M. Beicota — 6 M.
YacTMuHO OHU Bpe3aHbl B TJIMHUCTYIO MOYBY X0OJIMa, 2 YAaCTUYHO UMEIOT 3a-
OYTOBKY M3 IJIMHBI M CTPOUTEbHBIX OCTATKOB. M3bsIHBI TAaKO# KOHCTPYKIIMU
BMECTE C HEHA/IeXKHBIM TPYHTOM IOl OCHOBAaHUEM B HACTOS11I€€ BpEMSI IPO-
SIBJISIFOTCSI B TTOIBMIKKAX U pa3pylLIeHUSIX CTpoeHUst. CTeHbl UMEIOT MapareThl,
3a KOTOPBIMU MOTJIM YKPbIBAThCSI BOMHBI, U HECKOJbKO BX00B. [To onuca-
HUIO0, BXOJIbI 3aKPbIBAIMCH NTOABEMHBIMU KaMHSIMU. Ha BeplirHe Haxoau-
Csl KOMIUIEKC 3/IaHUI C OKHAMU, HaMpaBJIeHHBIMU B CTOPOHY TOpoJia, U TpU
GarrHy. OHM OBLIM BO3BEIEHBI U3 MPSIMOYTOJIbHBIX OJIOKOB 3€JIEeHOBATO-CE-
poro auoput-niopdupa c ropsl CakcaityamaH.

BoT kak onuchIBaeT 3TOT 3aragouyHbiii KoMIiekc A. CKIIpOB B KHUTE
«BoiiHa 6oroB»: «“B3opBaHHbIll XpaM” pacriojiaraeTcsi BOJIU3M TOTO, YTO
MCTOPUKM CYUTAIOT “CBSIIIIEHHBIM 03epoM”’. OHM IT0JIaraloT, 4To JaHHOE “o3e-
PO’ IMaMETPOM OKOJIO COTHU METPOB ObLIO CO3IaHO MHKAMMU JIJIsI KAKUX-TO
KyJIBTOBO-PEJIMTMO3HBIX 11eJ1eil. A HaM OHO 00JIbllie HAITOMHIJIO 3aTSHYBIIY -
10CSI CO BpEMEHEM BOPOHKY OT MOIITHOTO B3phiBa ...CMyCTsI HECKOJBKO JeT
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OJIHA U3 UCCIeA0BATEILCKUX TPYIIIT, KOTOPAsl IPU COACHCTBUU MECTHBIX ap-
X€O0JIOTOB IMPOBOAMIAa TeopagapHoe 00ce0BaHEe OCHOBAHUSI 3UT3arooopas-
HbIX cTeH CakcailyamaHa, 1o MOeii IIpoch0e “Ipo3BOHMIA” U 9TO CaMOe
“cBs1IeHHOe 03epo”’. B pe3yibrare reopamap A0BOJBHO OTYETIMBO ITOKA3al
HaJIn4ne MMEHHO Yallleo0pa3HOil CTPYKTYPHI 10/ IIOBEPXHOCTHIO “03epa”,
YTO TTOJTHOCTBIO COOTBETCTBOBAJIO BEPCUU 3aTSIHYBIILIEICS CO BpeMeHEM BO-
POHKM.

Puc. 187. JIpeBHUIi MOAUTOH AJIs1 KCTIBITAHUS siAepHOTO opyXusi B CakcailyamaHe

Puc. 188. Yactu «B3opBaHHOIro Xpama» B CakcailyamaHe
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3ameuy MOITyTHO, YTO ITOJ0OHBIN pa3Mep BOPOHKU 00pa3yeTcsl, HaIrpu-
Mep, IPU Ha3eMHOM SIIEPHOM B3PbIBE MOIITHOCTBIO CBBIIIIE ABAALIATH KUJIO-
ToHH!.. MiccaemoBaTen HEKOTOPBIX IPEBHUX IITYMEPCKUX M MHIUNCKUX TeK-
CTOB JIaBHO OTMEYaJiu, YTO B 3TUX TEKCTaX COJAEPXKATCsI ONMCAHUSsI, TTIOpa3u-
TeTBbHBIM 00pa30M HATTOMUHAIOIINE ONTMCAHKE KaK CAMUX SITEPHBIX B3PHIBOB,
Tak U UX nocjaenctsusi. Ha ocHoBaHUM 3TOro McCaeI0BaTEe M BbICKa3bIBAIU
BEpPCHIO, UTO... BHICOKOpA3BUTAs IIMBIIIN3AIINS UCTIONB30BaIa B TOM YHUCIIE
U siiepHoe opykre. M bl IToKa psIMbIX MTPU3HAKOB MMEHHO SIIEPHOTO Xapak-
Tepa B3pbIBOB HE OOHAPYKWIN (TYT TPeOYIOTCS ellle JOMOJTHUTEIbHBIE HC-
CJIeI0OBaHMS), HO X MOIIIHOCTb SIBHO COMOCTABUMa C 9TUM TUTIOM OPYXKUSI».

Ho 3auem Bo BpeMsl BOMHbBI YHUUTOXaTh KaKyl0-TO HE3aKOHYEHHYIO MTPpU-
MUTHUBHYIO ITOCTPOIKY, €CJIM HE OUYEeHb NaJeKO HAXOAWICS KPYITHBII ropof
Kycko? bonee nmpaBaomnogo0HoI sIBIsieTcsT BEpcusi, 4To KoMminieke B Cakcaii-
yamaHe SIBJIIeTCS IPEBHUM TOJUTOHOM JUISI UCTIBITAHYS SIIEPHOTO OPYKHS.
PacrnonioxxeHue UCTbITaTeIbHOTO MOJMTIOHA BOJU3U TOPOIa MOXKET CBUIE-
TEJBCTBOBAThH O TOM, YTO Ha pAHHUX CTAIUSIX MCTIBITAHUS SIIEPHOTO OPYKHS
JIpEeBHUE yYEHbIE e1lle He 3HAIU O ero nopaxarolux dhakropax (yaapHas BoJ-
Ha, CBETOBOE M3NTyYeHME, TTPOHUKAOIIAS panralivsl U 3JeKTPOMarHUTHBIN
umnysnc). [loaToMy Ha MOJUTOHE B3PbIB ObLT TPOU3BEAEH TOJIHKO OUH pa3
(MMeeTcs TOJBKO OJHAa BOPOHKA OT B3phiBa). CiemyeT OTMETUTh, 9YTO ME-
I0TCSI CBEIEHMST O HATMYUU OTPOMHOM BOPOHKU OT OY€Hb MOIIHOTO B3PhIBa
B CKaJIbHOW MECTHOCTU B AHTapKTHU/IE.

K BbIIIECKa3aHHOMY ClIeAyeT 100aBUTh JOCTATOYHO HETMPO3PAYHYIO UCTO-
pUIO CO3aHUsl aTOMHOI OOMOBI, B KOTOPOUl (DUTypUpPYIOT APeBHUE 3HAHUS
TUOETCKMX JIaM, YeKUCT SKoB biItoMKIUH, TiepeaaBIInii CBeASHUS O IPEBHUX
TEXHOJIOTUSIX, KOTOPbIE OH TMoayuyua B Tubere, HEMELIKOMY pa3dBeaunKy
IItunbxe, a TakkKe OTKPBITHE HEMELIKMMU YUYSHBIMM IEJICHUS SIaep ypaHa,
HeyaavHasi ToIbITKA CO3/IaHUsI aTOMHOI 60MOBI B (pamucTckoit [epmaHumn
u ee ycnelrHoe co3nanue B CIIIA.

ITo MHeHUIO aBTOpa, MPUBEACHHOTO MaTepraa BIOJHE TOCTATOYHO IS
TOTO, YTOOBI HAYTHOE COOOIIIECTBO CEPhe3HO OTHECIOCH K BOTIPOCY CYIIe-
CTBOBAHUSI SIIEPHBIX TEXHOJIOTU A B APEBHOCTHU U OPIraHU30BaJI0 MacIlITAOHbIe
HUCCeA0BaHUS CTYTIEHYAThIX KOJIOMIIEB KaK BO3MOXKHbBIX COOPYXKEHUM 151
JIPEBHUX sIIEPHBIX 9HEPro6JoKoB B MHauu u [Makucrane.

B 3akitoueHMe 3axX0Te10Ch MoKas3aTh (PaHTaCTUUECKYH0 KAPTUHKY C BUCS -
LIMMU B BO3IyXe IepeBepHYThIMU upaMuaamu (puc. 189). ITonHblii abeypa,
KOHEUYHO. BbIsIcCHUTB, OTKy/1a IosiBUIach 3Ta KapTuHKa B MUHTepHeTe, He yna-
Jock. Ho mosiBmIack MbICHb, UTO MOA0OHAS TEXHOJIOTHS MOTJIa IPUMEHSITh-
Csl B APEBHOCTHU MPU MHOTOJIETHEM CTPOUTEJILCTBE IIAaXT CTYIEeHYaThIX KO-
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JIOAILIEB U COITyTCTBYIOLIMX MTOA3EMHbBIX TOMEILEHUI JIJIs1 pa3MelleHUSI siiep-
HOTO peakTopa U TypOuH. BHYTpHU IpoKJ1agbIBaeMOii IIaXThl ¢ HAKJIOHHBIMU
CTEHAMM, Ha KOTOPBIX BEIPE3aJIMCh CTYIIEHU U HUIIU, OCTABJISIACh IPYHTOBAS
nepeBepHyTasl MMpaMuaa, KOTopas MpakKTUYECKHU ITOJIHOCTBIO 3alluiaia
CTPOMKY OT METEOPUTHBIX 0OMOapaMpOBOK. [pyHTOBasl MMpaMuaa, KOHEYHO,
He BHCeJIa B BO3IyXe, a MMeJia JOCTaTOYHO MOIIIHOE OcHOBaHue. [Tociie OKoH-
YaHUS CTPOUTEIHCTBA KAMEHHBIX JIECTHULL U BCEX MOA3EMHBIX TTOMEILEHUI
nupaMmaa paspesajach U youpaaach 1o yactsiMm. Ilocjie 3Toro BBITOJHSIICS
MOHTAaX TEXHOJIOrM4YeCKOoro obopynoBanus rmoazeMuon ADC. JlanbHeiast
3allUTa CTEHOK U IHA IIAXThl OT METEOPUTOB MOTJIA BBITIOJIHSThLCS, HATIPU-
MEp, MHOTOCJIOMHBIMY METAJJINYECKUMU CETKaAMMU.

BrInmoaHaTh Mog00HbBIE CTPOUTENbHBIE PAOOTHI O€3 MPUMEHEHUS TUPHU-
KabJieit ObLIO IMIPOCTO HEBO3MOXKHO.

Puc. 189. [NepeBepHyThie TMUpaMuIbl — (HaHTA3US WIN PEATbHOCTh?

O4YeHb BaXKHBIM MOMEHTOM SIBJISIETCST TO, UYTO XPOHOJIOTHS «CyMepeK» Ha
3emJie, TpUBOAMMAsI B JIETeHAaX Maiisl, CBUIETEIbCTBYET O TOM, UTO sIIepHast
SHEpreTHKa CyIiecTBOBajla Ha 3emJie ele 0osee 22 ToIc. JaeT Ha3am. Col-
CTBEHHO, 9TO e MOATBEPXKIACTCS ClielaMU PaauOLMOHHON 3alIUThI Ha CO-
OPYXEHMSIX MEKCUKAHCKOTO ropoaa TeoTmyokaHa, OpMEeHTHPOBAaHHBIX Ha
ctapbiii CeBepHbiii ostoc B [pennannuu. CMeHa MojocoB Ha TIaHeTe pe-
MOJIOXUTEJIbHO MOTJIa MPOU30MTH MPUMEPHO 22 ThIC. JIET Ha3a/1 MPU MaJieHUU
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KPYITHOTO acTepoua B paiitone @uimunnuHcKoro Mopsi. Hanmuuue sanexrpu-
YyecTBa, BbIpabaThIBaeMOTO Ha IpeBHUX MOA3eMHbBIX ADC, 0OBSICHSIET OTCYT-
CTBHUE CJIEIOB KOTIOTH Ha CTEHAaX M IMOTOJIKAX BCEX IPEBHUX MOM3EMHBIX CO-
OPYXXEHMH, a TAKXKE U CKaJIbHBIX COOPYKEHMUIA.

2.1.6. JlonbmeHbl

HaunewM c onpenenieHus noabMeHoB (puc. 190—192, 195—198), koTopoe
naercs B Bukunenun: «1onbMEHBI (OT OpeT. faol maen) — KaMeHHBII CTOJ».
HasBaHre MponcXOoINUT OT BHEIITHETO BUa OOBIYHBIX 17151 EBpOITBI KOHCTPYK-
Ui — TIPUITOIHATON Ha KAMEHHBIX OTIOpaX IIUThI, HATTOMUHAIOIIEH CTO».

Puc. 190. EBponeiickuii 10JbMeH B TEXHUUYECKU UCTTPABHOM COCTOSIHUM

CrnenyeT cpa3y OTMETHTb, UTO CUET JOJIbMEHOB Ha IIJIaHEeTe MICT Ha Je-
CSITKM ThICSIU, & IIOrPEOEHMS B HUX HOCSIT eIMHUYHBIN XapaKTep U COBEPILa-
JINCh TOPA3/10 MO3Xe BPeMEHU CTPOUTEILCTBA CaMUX T0JibMeHOB. Hy, a K
KYJBTOBBIM COOPYKEHHMSIM OTHOCHTCS BCE, UTO OCTAJIOCh OT APEBHETO BHICO-
KOPa3BUTOI'O FOCYIAapCTBa: U KAMEHHbIE IIaphl (0aJU1acT IUIst IPeBHUX AUPU-
>kabJieit), U KaMeHHbIe KYBIIUHbI B «[[o1MHe KyBIIMHOB» B Jlaoce, 1 capKo-
(baru, 1, KOHEUHO Xe, TMPaMUJIbI [0 Beeli IutaHeTe. YTo KacaeTcst 10JIbMEHOB,
TO Ha CETOIHSIITHUIM TeHh HUKTO M3 YISHBIX HE MOXET C YBEPEHHOCTBIO CKa-
3aTh, ISl YETO MPEeIHA3HAYAIMCH B IPEBHOCTU 3TU METAJIMTUYCCKIE COOPY-
SKEHWUST.
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Puc. 191. EBporielickuii 1oJbMeH B ITOTypa3pylIeHHOM COCTOSTHUM

Puc. 192. lonbmen B paitone pexu XKane B [enenmkuke

Honbmensl umetorcs B Poccun, Kopee, Munuu, CeBepHoii Adpuke
(B PoxHnuu), EBpone (puc. 193). PekopicMeHOM 10 KOJIMYECTBY 10JbMEHOB
apisieTcst Kopeiickuii molyocTpoB — K HACTOSIIIEMY BpeMEHU Ha HEM CO-
XpaHuJoch 0Kojo 30 TeIc. JoJabMeHOB. B KnTtae HacuuThIBaeTCsI 0OKOJIO
50 moabMeHOB B IpoBUHLIMK Yken3ssH 1 0koio 700 B ipoBuHLIMK JISOHUH.
OOHapyKXeHbI 3aXOPOHEHMS JI0JIbMEHHOTO THIIa 1 B SITTOHUYM Ha ceBepo-3a-
nazae octpoBa Kiocio. B M3paune, B 3anmoBeqnuke [amita, Haxonurcs [uBat-
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bazak — camoe 60J1b1110€ B CTpaHe rnoJie AoabMeHoB. [Tnomans ero — 3,5 KM,
Ha KOTOpbIX HalimeHo 0ojiee 700 mombMeHoB. B MicrmtaHny Ha oKpanHe ropo-
na Pocec (180 kM Ha ceBepo-BOoCTOK OT bapcenonsr), mpoBuHIus 2KupoHa,
Ha BeplIrMHe xojMa B KoHIle XIX B. Oblin HaliieHbI 3 10JbMEHA.

Kapra pacnonomeHws SONLMEHCE Ha JeMmne.

Aty

Moxniasin ofinscTs Wl
Armgwmasd  man e W TER T ODMRRL

Puc. 193. PacnoyioxkeHue 10J1bMEHOB Ha IIaHETe

Puc. 194. Pacnonoxxenue noabMeHoB Ha KaBkase
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bosbiioe konnyectBo 1obMeHOB (puc. 194) umeercs B Poccuu Ha Kag-
ka3e. Kak cuutaroT yueHble, KaBKa3CK1e 10JbMEHbI ObLTU CO3AaHbl B IIEpU-
o paHHelt u cpeaHeii OpoH3bl ¢ III—I1 ThicaueneTrs: 1o Haliei 3pbl U UC-
MOJIB30BAJIUCH 10 | ThICSUEETHSI 10 H. 3. BO BpeMeHa CyI11eCTBOBaHUSI 10J1b-
MEHHOW KYJIBTYpBbI.

B riocniegHee BpeMs 1ojibMeHbI 0OHapykeHbI B CeBepHOIT 1 KOXHOIT AMe-
puke, Muonu, Adpuke u gaxke B ABcTpanun. Bo3MoOXHO, YTO OHUM €CTh U B
AnTapktuae. To ecTb 10JIbMEHBI CTPOUIMCH MPAKTUYECKU 10 BCEil IIaHeTe.

Puc. 195. Joanemensl MHmun

Puc. 198. Jonbmen mrata MonTana (CLLA)

HauHewm c yucToro aucra u OyaeM cuuTaTh, YTO HAM BOOOIIIE HUYETO HE
M3BECTHO O Ha3HAYeHU U HanboJiee CIOKHBIX U HAJIe>)KHBIX CPeIM3eMHOMOP-
CKMX WU MHAMKCKUX JoibMeHOoB (puc. 190, 191, 195), kpome npubausu-
_ - ; TeJIbHBIX BHYTPEHHMX pa3MepoB 2 x 3 x 2 M (1lIMpuHa, IJIMHa, BbicoTa). B nep-
Puc. 196. Mombmen Kurast BYIO oUepeah 00paTUM BHUMaHKMe Ha KOHCTPYKIIMIO JOJIEMEHOB — KO3BIPEK
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HaJl BXOJIHBIM HEOOJIBIINM OTBEPCTUEM U CAMO BXOJHOE OTBEPCTHUE THaMe-
TpoM 0K0J10 50 cM (HarmoMHUM, 4TO pa3Mep APEBHEro JOKTS COCTaBIsSIET
45—52,5 cM), pacroaoKeHHOEe B ITIOJIYMETPE OT MOBEPXHOCTU OCHOBAHUSI
JosbMeHa. JluameTp oTBepCTUSI 1OCTaTOUEH ISl TOTO, YTOOBI YeJIOBEK Cpel-
HETO TeJIOCTIOXEHNSI CMOT IIPOHUKHYTh Uepe3 Hero BHYTPh JojibMeHa. Kpo-
M€ 3TOT0, OTBEPCTHE 3alUIIAETCS BRICTyTIaMU OOKOBBIX IIUT. M oTMETUM
00s13aTe/IbHOE HAJTMUMEe KAMEHHOM IUIOIIAIKI BOKPYT COOpYKeHuUs. Boiie-
MePeUYrCICHHBIX KOHCTPYKTUBHBIX OCOOEHHOCTEH BITOJHE JOCTATOUHO IS
TOTO, YTOOBI OOBSICHUTH Ha3HaUeHME TOJIbMEHOB. HartpariBaeTcst BEIBO,
YTO KO3BIPEK, OOKOBBIE BBICTYIIBI CTEH U TIPUIOAHSATOE OTBEPCTUE HEOOIb-
11I0TO IMaMeTpa MpeHa3HAYEHbI /151 TOT0. UYTOObI MPeI0TBPaTUTh MOIagaHKe
KarteJib IOK/IS Ha JIIoJeH, HaXoASIIuXcs BHYTpHY AoJbMeHa. Kakoro-to oueHb
oracHoro st ioneit noxst! ToJbko BOT KaMeHHasl TJ1011[a1Ka BOKPYT J10J1b-
MEHa MpY OOBIYHOM JOXJIE€ COBCEM He o0s3aresibHa. Ho nMeHHO Haiuuue
KaMeHHOM IJIOIIAAK1 BOKPYT 10JIbMEHa 1 00BSICHSIET Ha3HaYeHUe 3TOTO CO-
opyxeHus. YTo 661 HAXOAMIOCH BOKPYT 10JIbMEHA, €CJIM Obl HE ObLIO KaMEH-
Holt mmomaaku? TpaBa, BETKU, KYCTApPHUKU U AaXe IepeBbsl — TO, YTO XO-
POIIIO TOPUT ITpU Noxape. Ho pu 06GbIMHOM JIECHOM MOXKape JIIOISIM IPOIIe
CITACTUCh, yOerasi OT OrHsl, a He mpsiyach B JOJIbMEHAX, TeM 00Jiee UTO PSAOM
C HUMM, KaK MPaBUJIO, HAXOISTCS BOJOeMbl. YacTo JOIbMEHBI paciiojiara-
IOTCSI HE B JIECHOI, a B CTEITHOI WJIM TOPUCTON MECTHOCTH, TAe OObIYHbBIC
MTOKapbl MAJIOBEPOSITHEL. Y MOXIb, ¥ TTOXKap TOJKHBI OBITh HEOOBIIHBIMU —
9TO METEOPUTHBIN JOXKIb U BhI3IBAEMbII METEOPUTAMM TTOXKAP BOKPYT A0Jb-
meHa! OT 0OBIYHOTO AOXIS B JOJbMEHAX, KOHEYHO, TOXE MOXHO OBLIO
YKpbIThCSA. OTBEPCTHE B H0JIbMEHE, KaK IIPUBUIIO, HATIPABICHO B CTOPOHY
Omxaiiirero BogoeMa (peku, ozepa, Mopsi). I1pu mogbeMe Bonbl B BOgoeMe
U MOJXO0ZE €€ K JOJIbMEHY, YTO IIPOUCXOAUT MPU KOHIIE CBETa, MOXHO OBLIO
BBICKOYMTD U3 1I0JIbMEHA U MOMbITAThCSI CMIACTUCH BILJIaBb HA KAKOM-TO T1J1aB-
cpenctse (bpeBHO, 110T). Ho, BO3MOXHO, 60Jiee paBUIbHbBIM OObSICHEHU -
€M pAacCIIOJIOXKEHUsI OTBEPCTUS B 1OJbMEHAX SBJSETCS TO, UYTO MPU MOXKape
MOTOK BO3/yXa CO CTOPOHBI HMKEPACIIOJIIOKEHHOTO BOIOEMAa OTTOHSIT IBIM
OT JOJIbMEHA 1 He TIO3BOJISLT JTIIOASIM B I0JIbMEHE 3aJ0XHYThCsI. OUeHb ILIOT-
Hasl TOATOHKA KaMHel IpYT K IPYTY B TOJbMeHax (I1a, BEPOSITHO, M B IPYTUX
KaMEHHBIX COOPYKEHUSIX, HAlIpUMep, TUpaMuaax) BHITIOIHSIACH 1JisI TOTO,
YTOOBI IBIM MIPU MHOTOHEBHBIX MOXKapax He Momnafaal BHYTPb MOMEILeHHS.
B o0Ob1yHOE (He KaTacTporIecKoe) BpeMsI OTBEPCTHS B JOJIbMEHAX CHAPYKU
3aKPbIBAIUCH CIIeIMaTbHBIMU KAMEHHBIMU MpoOoKamu (puc. 178), BeposiTHO,
JIJISI TOTO, YTOOBI B JOJTbMEHAX HE CEJIMIMCH IUKUE XKUBOTHBIE. U oTBepcTHs
B JIOJIbMEHaX BBIMOJHSIMCh KPYTJIBIMU M3-32 BO3MOXHOCTHU UX HAZEKHOTO
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«3amnevyaTblBaHUSI» KAMEHHOM KOHYCOOOpa3HOM MPOOKOM CO CMEIIEeHHBIM
BHYTPb LIEHTPOM TsixkecTu (puc. 191). IIpsiMoyrosbHbIe OTBEPCTUS B 10JIb-
MeHaX BBITIOJTHUTH OBIJIO TOPa3a0 MPOIIle, HO UX TOpa3ao CIOKHee «3areya-
TaTb». [IpaBna, KaMeHHbIE MPOOKU COXPAaHWIUCH HEe Y BceX A0J1bMeHOB. O0-
HapyXeHHbIe KaMEHHbIE TPOOKU 10BOJIbHO yBecUcThie (10 150 Kr) 1 BbITa-
LIUTH TAKYIO TTPOOKY U3 OTBEPCTHUSI 10JbMEHA OTHOMY YeJIOBEKY ObLIO BPSIA
71 1o cvtaM. To ecTh JOJbMEHBI OBITN KOJJIEKTUBHBIMU YOEKUIIIAMU JIJTST
OXOTHUKOB, PbIOAKOB, CEJIbCKUX PaOOUMX U APYTUX JI0IEH, OKa3aBIIMUXCS B
TaHHOM MECTHOCTH TTPM Havyajie MeTeOpUTHOI 6oMbapnnupoBKku. HaBepHska
CYIIECTBOBAIN KaPThl C PACIIOJIOXKEHUEM JOJbMEHOB IIJIsI KaXKI0M orpesae-
JICHHOM MECTHOCTHU.

Kuraiickue (puc. 196), kopeiickue (puc. 197) u amepukanckue (puc. 198)
JIOJIbMEHBI UMEJTU IOCTATOYHO MPOCTYI0 KOHCTPYKIIMIO — CTEHbI UJIW CTOM -
K1, MOIITHAS TUIMTA MMOKPBHITUS U KaMEeHHas TUTolaaka. BrionHe BeposiTHO,
YTO 3a MpeaeaMu KaMEeHHOM MJIOLIAKU PACTUTEIbHOCTh (KYCThI U JIEPEBbsI)
Ha OIpeeIeHHOM PacCTOSTHUY CHCTEMAaTUUeCKN BhIpYOamach Il TIPEaoT-
BpaleHus1 3aropanusi. Ciaenyet oopaTuTh BHUMaHUE Ha TO, YTO YeM JaJibliie
ot Cperr3eMHOMOpBbsI, TeM TTPOIIE M MEHEee HaZesKHO YCTPOMCTBO JOTBMEHOB.

CTpouTebCTBO OKOJIO AEBSIHOCTA ThICSIU JOJIBMEHOB I10 BCeil IJIaHeTe
(K HacTosIIIIEMy BpeMEHH COXPaHMIACh TOJIBKO MOJIOBMHA 3 HUX) COBPEMEH-
HbI€ YYEHbIE TPATUILIMOHHO MPEACTABIISIOT C UCTIOIb30BaAHNEM «ITAJIOK-KO-
MMaJIOK» — MPUMHUTUBHBIX OPYIUI M TPAaHCIIOPTUPOBKM MHOTOTOHHBIX Ka-
MEHHBIX 0JIOKOB Ha IECTKU KUJIOMETPOB Yepe3 PEKU U MO FOpam € UCIIOJIb-
30BaHMEM OpeBeH U IecsITKOB Jtoaeit. [Ipr oqHOM 1 TOM XKe KOHCTPYKTUBHOM
peIIeHU M TI0 BCel M1aHeTe J0JbMEHbI BO3BOAMINCH 0€3 BCIKOM CBSI3U MEXK-
NIy UX CTPOUTEJISIMU, HAXOASIIIMMUCS Ha pa3HbIX KOHTUHEHTaX. O4eBUIHO,
YTO paccMaTpuBaeMast y4eHBIMU BepCHsI BO3BEICHUS TOJIBbMEHOB ITPOCTO He-
BBIMIOJTHUMA. B TO Xe BpeMsi Mpu UCMOIb30BaHUN AUPUXKAOJIeil U BICOKO-
TEXHOJOTUIHOTO MHCTPYMEHTA IS PE3KKU U 00pabOTKM KaMHEH B IpeBHEM
BBICOKOPA3BUTOM TOCYIapCTBE JIETKO U OBICTPO B J1I000I MECTHOCTU U Ha
JI1000#1 BEICOTE MOTJIM CTPOMTHCS 3TH METATUTHYECKIE COOPYKEHUS — OJTb-
MEHBI!

2.1.7. Cronosble ropbl

CTos10BBIE TOPBI — 3TO TOPHI, UMEIOLIKE TIJIOCKKUE BEPLIMHBI U GOKOBYIO
MOBEPXHOCTb, OJIM3KYIO K BepTUKaIbHOM (puc. 199—201, 203—208, 210—-211).
OHU UMEIOTCS BO MHOT'MX MecTax mjaHeTsl — B FOxHoii u CeBepHoit AMe-
puke, Unaun, Kpsimy 1 Apmennu, Ha KaBkaze u B Cubupu. B FOxxHoit Ame-
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puKe 00JIbIIOe KOJTNYECTBO CTOJIOBBIX TOp (MECTHOE MX Ha3BaHUE — TEITy!)
HaxonuTtcs B Benecyane, [Buane u bpasunuu. B Cubupu HecKoIbKO CTOJIO-
BBIX rop HaxonuTcs Ha riato [Tyropana B KpacHosipckom kpae. Ha Hanuuue
CTOJIOBBIX rOp B mycThiHE [061 B MOHTOJIMM yKa3bIBaJl yU€HbBI -TTaJI€OHTOJIOT
unmcateab U.A. Edpemos [4, c. 338]. BoT Kak OH X ONMCBIBAET: «¥Y BhICIIEH
TOYKM TepeBaja CTOSIO 000 B HECKOJBKO METPOB BBICOTON — Kyda KaMHEM
B JIecATKU TOHH BecoM. Co Bcex CTOPOH Hac OOCTYIaJIM UCITOJMHCKYE T1J1a-
TOOOpPa3HbIE TOJIbLIbI — YIAUBUTEIBHO POBHbBIE CTOJIOBBIE TOPbI. Y KPYTHIX,
KakK HOXXOM 00pe3aHHbIX KpaeB UX IJ1aTO B KaXK/10M yIJIyOJIeHUM CKJIOHA CBEp-
KaJlu cHeroBble nsaTHA. Koe-Tae BUIHEINCh OCTaTKUA Pa3MbIThIX KOPBITOO-
Opa3HbIX JOJIMH, UM OTPOTOB, U IIMPOKKUE MOJYLIUPKU, Ha3bIBAEMbIE T€0-
JIOTaMU «Kapbl», Bp€3aHHbIE B BEPXHUE Kpasi CTOJOBBIX FOp. DTO 03HAYaso,
YTO KOTA-TO 3/1€Ch ObLIY TOPHBIE JIEIHUKU, BEPOSITHO, B 3MOXY 00Jiee Bllax-
HOTO KJIMaTa».

Puc. 199. Kpenocts Ha cTonioBoit rope Curupusi. Llpu-Jlanka

Y4eHble CUMTAIOT CTOJIOBbBIE TOPhI TPUPOIHBIM SIBIEHHUEM, OOBSICHSIST 00-
pa3oBaHUe IJIOCKMX BEPIIIMH TOP BRIBETpUBaHUEM. B JereHmax pa3HbIX Ha-
POJIOB CTOJIOBBIE TOPHI SIBJISLIMCH 00UTEbIO «O00TOB». M mocnenHee, mo-
BUIMMOMY, OJIVDKE K UCTUHE.

CToi0BbIE TOPbI, TIJIOCKKUE BEPLIMHBI KOTOPHIX HAXOASITCSI HA OTMETKAaxX
1000—2500 M Ham ypoBHEM MODSI, SIBJISIIOTCSI BIIOJTHE HaIeXKHBIM YOEXKUILIEM
OT LIyHaMH BbICOTO B HECKOJILKO COTEH METPOB. [Ip1 3TOM BaXKHBIM yCJI0-
BUEM SIBJISIETCS] HAJIMUME OTBECHBIX CTEH CTOJIOBOM ropbl. B aToM cityyae 1y-
HaMU He TOAHUMAETCS BBEPX M0 MOJIOIOMY CKJIOHY, 2 00XOIUT ropy ¢ 60KOB.

186

ToHHeNM WK Menephl MO MJIOCKOM MOBEPXHOCTHIO CTOJIOBOM TOPHI SIBJIS -
I0TCS1 IOCTaTOUYHO HA/Ie>KHOM 3allIUTOM OT METEOPUTHOI OOMOAPANPOBKY J1JIsI
JIIofeil U TeXHMYECKUX YCTPOUCTB (nuprxKaodiaeil u pouee). [Ipasaa, npu
YCJIOBUU, YTO METEOPUTHAsE OOMOapAMPOBKa He OyeT HACTOJIHLKO MHTEHCUB-
HOIA, 4YTOOBI pacIuIaBUTh IIOBEPXHOCTH ropsl (puc. 15). Co3mxaTh B APEBHOCTH,
Jla U B Hallle BpeMsi, YTO-TO OoJiee HaJekKHOe, 3alllullatoliee Joaeil U oT
OTPOMHBIX IIyHaMH, ¥ OT METEOPUTOB, TIPOCTO HEBO3MOKHO.

CroJoBble rophbl ¢ moctpoiikamu (puc. 199—201) ¥ TOHHEIbHBIMU COOPY-
SKEHUSIMH (TICIIEePHI, TPOTHI) SIBIISTIOTCST BEICOKOTEXHOJTOTUIHBIMU KaMEHHBI-
MU coopyxeHusiMu. VX co3naHue HeBO3MOXHO 6€3 MPUMEHEHUST OYeHb
MOILHOU TEXHUKU AJIsl pe3KU U TPaHCIIOPTUPOBKU KaMHs1. Bb1OOp rop noskeH
OBLIT OCYIIECTBISATHCS TOJBKO MOCJE TUAPOTEOJOrMUYeCKUX UCCAENOBAHUIA,
KOTOpBbIE OITPeIeIslIM BO3MOXKXHOCTh €CTeCTBEHHOM Mo1auu BObI HA ITOBEPX-
HOCTb CT0J10BOM ropsl (puc. 202—203) nj1st odecrieyeHUsI OLITOBBIX U TEXHU-
YeCKMX HYK/ HAXOMSIIIUXCST TaM JTIO/ICH.

Puc. 200. CtpoeHust Ha cTo10Bo#t rope Xaitn Anb-JIxaswt. Memen

HHTepecHO, 4TO caMblil BBICOKMI BOIOIIAA B MUPE HAXOAUTCSI Ha BEPIIIM-
He BEHECYdJIbCKOI CTOI0BO ropbl AysiH-Teryu (puc. 203). Boicota nmageHus
Boibl (979 M) HacTOJIBKO BeJIMKa, UTO, MPEeX/ie YeM JOCTUYb 3eMJIU, Boja
pacHbLISIETCS] Ha MeJIbYaiflliie YaCTUYKM 1 IpeBpailiaeTcs B TyMaH. I1amato-
ast Boja roragaeT B peky Keperr.
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Puc. 202. KapcroBast BopoHKa auameTpoM 6ojiee 300 M (MJIM pyKOTBOPHbIE BOPOHKA
1 TOHHenu?) Ha cTosioBoii rope Popaiima. Benecyana
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Puc. 203. Bomoman Auxess Ha cTosioBoli rope AysiH Teryu. BeHecyana

TexHoI0THST CO3MAHMST CTOJIOBBIX TOP MOTJIA UMETh CJIEAYIOLIYIO TToce-
JIOBaTEJbHOCTD: MIEPBOHAYAIBLHO 0OpabaThiBagach OOKOBasi MOBEPXHOCTh
TOPBI J0 TTOJTYYSHUST BEPTUKATILHOM MOBEPXHOCTH; BBIPABHUBAJIACH BEPXHSIS
YacTh FOPHI IO MOJy4eHUs TOPU30HTATBLHOM MTOBEPXHOCTH; BHITIOJTHSIIIACH
OHA WJIM HECKOJIBKO BEPTUKAIbHBIX BOpOHOK (puc. 202, 211); Ha ropy n0-
CTaBJIsLIaCh TOPHOIIPOXOaYecKasi TeXHUKa, OIMycKalach B BOPOHKU 1 HaUM-
HaJjlach MPOXOJKAa TOPU3OHTAIBHBIX TOHHEJIEH MO MTOBEPXHOCTHIO TOPHI.
ToHHeMM 00BIINX pa3MePOB, BBIXOISIIME HA HAPYKHYIO TIOBEPXHOCTH TOPHI,
MOIJIM MCIIOJIb30BaThCsI IJIsl MAapKOBKU Aupyxkaodyeit (puc. 15) ¢ meapio nx
3alIUTHI OT METEOPUTHOI OOMOapaAUpOBKU. B manbHeieM BOPOHKN MOTJIN
MepeKpbIBaThbCsl KAMEHHBIMU KOHCTPYKIIMSIMHA (CTOMKAaMM, 6aTKaMU W TITH -
TaMH), a HA IOBEPXHOCTU FOPbl CTPOUJIUCH COOPYKeHMsT U3 KaMHsl. Cremyer
OTMETHUTD, YTO Ha TJIAHETe OCTAIOCh MHOTO CTOJIOBBIX FOp 0€3 MOCTPOeK Ha
X BBIPOBHEHHOI MMoBepxHocTH (puc. 202—208, 210—-211).

B IlIpu-Jlanke yueHble pu 00CIe10BaHUY Tellep (TOHHeeH?) CTO0BOM
ropsl Jlanurana (puc. 208) oOHapyXuiu paHee HEU3BECTHBIC IPEBHUE T1e-
Tporiaudbl, KOTOPbIE, IO MHEHUIO UCClIeIoBaTeeii, TECHO CBSI3aHbI C aCTPO-
Homueit (puc. 209). PacimdpoBaTh ux roka He yaaeTcsl.

OrnpeneseHHbIN MHTEPEC BBI3BIBAET TO, UTO B 1942 roay Ha CEBEpHOM CKJIO-
He TOpbI DJIBOPYC MECTHBIMHU XXKUTEJISIMU ObLTA 3aMeUYeHbI HEMELIKME CaMO-
netbl «@okke-Bynbd» Fw 189, KoTophle MpakTU4eCcKu eXXeIHEBHO COBEp-
IIajy IMocaaky Ha miato B paiioHe ypouunina JIxmiei-Cy (puc. 210). Yo

189



Jejalivi, U 4TO MCKaJIM HEMIIbI B 3TUX MECTax [0 CUX MOpP OCTaeTcs 3araj-
koil. BeposiTHee Bcero, Kak U Ha Apyrux tepputopusix (B Kapenuu, Kpbimy,
AHTapKkTHIEe), OHU McKaiau B ypouuile Jxxuinbi-Cy ciieabl ApeBHEeN LIUBUIN-
3aLMU.

Puc. 206. CronoBast ropa B Appuke

Puc. 204. Cronossie ropsl miaro Ilyropana. Beicota 1542—1701 M Hag ypoBHEM MODSI.

KpacHospckuii kpaii. Poccust

Puc. 205. Cronosbie ropsl MoHronmuu Ha cHuMke Ppeneprka Jlarpamxa

Puc. 208. CronoBas ropa Jlanurana. [llpu-Jlanka
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Puc. 210. CronoBas ropa B ypouuie JIxxunbi-Cy. [Ipearopbst Dabopyca. Kapkas

Ha HecKoJIbKUX CTOJIOBBIX TOpax 0OHapyXeHbl BOPOHKU JUAMETPOM 00-
see 300 M (puc. 202, 211). Tak, Ha BepiuurHe cTojioBoit ropsl Ceppo Capuca-
prHaMa Ha I0T0-BOCTOKe BeHecyanbl HaxoasTcs yeTbipe BOpoHKU. OnHa U3
HUX uMeeT Tayouny 314 M u mmpuny oT 352 M (BBepxy) 10 502 M (BHU3Y).
HewusBecTHo, Kyna aencst 00beM IpyHTa BOPOHKU (B HEil OTCYTCTBYIOT KaKue-
J10O ciefbl BOAHBIX MICTOYHUKOB, KOTOPbIE MOTJIU Obl pa3MbIBaTh U PACTBO-
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PSITb IPYHT), KOTOPbIii mpeBbtaet 30 MutH M. [yOGuHa eliie 0aHOi BOPOHKM
coctabiisgeT 248 M. Ha rope Tak:ke HaxoauTcs neliepa (TOHHeNb? ) JIUHOMN
1,35 kM.

Puc. 211. KapcToBble (W11 pyKOTBOPHBIE?) BOPOHKHU Ha CTOJI0BOI rope CapucapuHsIMe

PasmMepnr BOpoHOK (111aXT?) ONTUMAJIBHBL IJISI pa3MelleHUSI TOHHEJIEIIPO-
xomueckoro MmexanmsupoBanHoro Komruiekca (TTIMK), obmas annHa Ko-
Toporo MmoxeT gocturath 100 M. [lTyOuHa ycTpoiicTBa TOHHENEH SIBJISIETCS
HaJIe>XKHOM 3alIUTON OT METEOPUTHOI OOMOApAUPOBKH, TaK KaK pacIljlaBUTh
CJI011 TOPHOM TTOPO/IbI TOJIIIMHON B HECKOJBKO COT METPOB MTPAKTUYECKU HE-
BO3MOXHO.

Hwuxe mpuBoauTcst xapakTepucTKa ogHoro u3 Hemeukux TITMK
(puc. 212). BriojiHe BEepOSITHO, YTO MOAOOHbBIE KOMILIEKCHI MOTJIU TIpUMe-
HSITBCS B IpEBHEM BbICOKOPA3BUTOM rOCYAapCTBE MPY MPOKJIAAKE MOA3EMHBIX
TOHHEJIel MO BCell IIaHeTe, B TOM YKCJIe M Ha CTOJIOBBIX TopaxX. Tsokesbie
4acTHU MEXaHMU3MOB KOMILIEKCOB BecoM B 150—200 TOHH AOCTaBJISLUIMCH Ha
TOPBI U OITYCKAIUCh B IIpeABaPUTEIbHO MOATOTOBICHHBIE IIaXThl (BOPOHKM)
C MCIOJIb30BaHMEM Aupukadieii. B maxre ocyiiecTisiaach cOopKa KOM-
IUIEKCOB M OCYIIECTBIISUIACH MPOKIIanKa ToHHeel. [Tpu aToM He ObUIo He-
00XOIMMOCTH B YCTPOMCTBE BEPTUKAJIbHOTO KOHBEMEpa IJIs TPAHCIIOPTH -
POBKM pa3zpabOTaHHOIO IPYHTA Ha MOBEPXHOCTb ropbl. OH M3 1IAXThl MO~
HUMAaJICSI C UCITOJIb30BaHKEM TPY30IOABEMHBIX MEXaHU3MOB TUPUKAOIIS U
TpaHCIOPTUPOBaJICs B 0TBaJIbl. OTBaJIbl TPYHTA Ha 3eMJIe MOTJIM UMETh (DOp-
MY INUpaMu.
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Puc. 212. TonHenenmpoXoa4ecKuii MeXxaHM3MpOoBaHHbBIM KomIieKe Herrenknecht

CnpaBo4Hble maTepuanbl

HemeLKunii TOHHeNenpoxoa4yeCcKnin MexaHM3MpPoOBAHHbIN KOMMIEKC
(TNMK) Herrenknecht S-956. npeacraBnneT coboit 3-3TaxKHbI NepensuK-
HOM 3aBoA, 4/IMHOM 66 M M maccon 6onee 1600 TOHH. BHeLWHWI anameTp
pe3aHus rpyHTa (byaywero ToHHens) coctasanet 10,85 m.

TNMK coctouT mns:

® FOJIOBHOW YacTu LLUTA;

® poTopa Becom 156 TOHH (Hanbonee TaAKenan 4acTb KOMMJIEKCA);

® LLIHEKOBOIO M IEHTOYHOIO KOMMNEKCHOTO KOHBEepa;

® 6/I0KOYKMaAUMKa C TMAPABANYECKMM NPUBOAOM;

® Tpex TEXHO/IOTUYECKUX TENIEIKEK C TEXHONOTMYEeCKMM 060pya0BaHK-
eM: KOHAMLMOHNPOBAHUSA pa3pabaTbiBAEMOro rpyHTa, LLeHTPaIM30BaH-
HOW CMa3KM, HAarHeTaHMA TaMMOHAXKHOrO PacTBOPA, OXNANKAEHUA U
BEHTUAALMM.

B xone npoxoAKu rpyHT paspabaTbiBaeTca poTopom. 3aTemM OH Bbl-
rPY*KaeTcA LWHEeKOBbIM KOHBEMEPOM C MOIOCTU POTOPA Ha KOMMIEKCHBbIM
NIEHTOYHbIV KOHBEMepP, C HEr0 — Ha JIEHTOUHbI TOHHEbHbIV KOHBENEp,
C IEHTOYHOro — Ha BePTUKa/IbHbIM KOHBENEp, C BePTUKA/IbHOIO KOHBEM-
epa Ha O0TBa/IbHbIV KOHBENEP M Aanee Ha NOBEPXHOCTb. Tem cambim obe-
cneymnBaeTca NoAHAA KOHBeNepmnsaLma BblAaum rpyHTa C UCKAOUYEHNEM
PYYHOro TPyAa U IULLHUX Neperpy3ok.

Mocne pa3paboTku rpyHTa Ha AnHY 1,8 M, BAOKOYKNaAYMK MOHTUPYET
»KenesobeToHHOe BOAOHENPOHMLL@EMOE KO/bLLo 064enKn. OTTaNKMBasChb
oT npegblayuwero Konbua, TIMK npogonKaet NpoxoaKy U MOHTUPYeT
cnepyollee Kosblo, OCTaBAAA nocie ceba rotoByto 3aKpenseHHo
BblpaboTKy.

Ha uMKA NPOXOAKKM 3neMeHTbl 064eN1KN, TOMNOHAXKHbBIN PacTBOP U
BCMOMOraTe/IbHble MaTepurasibl 4OCTaBAAOTCA AN3€/1bHBIMU MYNBTUTPAH-
CNOPTHbIMK CPEACTBAMM HA MHEBMOXOAY.
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Mpon3BoaMTEeNbHOCTb KOHBEVEPA MO Bblgave pa3paboTaHHOM NopoAabI
coctasnaeT 1 TbIC. TOHH B Yac. JAnMHA NEHTOYHOIO TOHHE/IbHOTO KOHBEMN-
epa — 80 3 TbiC. M.

Ons obenyxumeaHma TINIMK Herrenknecht S-956 Heobxoauma bpuraga
49 yenoBeK B CMeHY.

CpeaHAA CKOPOCTb NPOXOAKM ABYXMNYTHOro TOHHeNA coctasnaeT 350—
400 NOroHHbIX METPOB B MecCALL.

Kak BugHo Ha puc. 15, B ciiyyae eciau TOHHEJb IS 3alUThI TUPUKa0JIst
OT METEOPUTHOI 60MOAapAMPOBKM HAXOAUJICS Ha HEOOJIBIIIOM PACCTOSTHUN
OT MOBEPXHOCTHU TOPHI, TO 3TO MOTJIO MPUBECTH K 3aTTOJTHEHUIO TOHHEJS pac-
MIaBJIeHHBIM TPYHTOM (B JaHHOM cllydyae, paciljlaBIeHHbIM 0a3aJIbTOM, C
o0pa3oBaHMEM B JajIbHEIIIIeM, IIpU OCThIBaHUHU 0a3alibTa, CTOJI00B) U YHIY -
TOXXEHUIO BHICOKOTEXHOJIOTUUHON TeXHUKU. PasMepbl TOHHE 1 Ha puc. 15
cocTaBysuii IpuMepHo 13 x 20 M (BbIcOTa/IIMPUHA).

YuuThiBasi, UTO CTOJIOBbIE TOPbI MOIJIM CO3[aBaThCsI TOJIBKO C ITPUMEHE-
HHEM BBICOKOTEXHOJIOTMYHOM MOIITHOM TeXHWKH, M TIPUHUMAsT BO BHUMaHHE
HaJIMYMe Ha r1aHeTe 00JbIIOro KOJNYecTBa HEJOCTPOSHHBIX CTOJIOBBIX TOP
0e3 MOCTpoeK U TOHHEJEeN, CO3aHne CTOJOBbIX TOp ClIelyeT OTHECTH K Te-
puonay 16,1—12,8 TeIC. JIeT Ha3a1, KOTOPbIi IIPeIIEeCTBOBA TMOEIN BEICOKO-
Pa3BUTOTO IpeBHEro rocyaapcTBa. BrojsiHe BO3MOXHO, YTO CTOJIOBbIE TOPbI
Hayau cO30aBaThCs 3a HECKOJIBKO MECSTKOB JIET 10 TMOEIU BEICOKOPa3BH -
TOTO JipeBHero rocyaapcrsa. Ho Tak:ke BO3MOXHO, YTO CTPOUTENLCTBO CTO-
JIOBBIX TOP HAYaJI0Ch B HaYaJie yKa3aHHOTO Ieproa, a 3aTeM ObLJIO ITPUOCTa-
HOBJICHO B CB$I3U C Tpe/riojaraeMbIM OTCYTCTBUEM B UX OCTPOI HEOOXOAM -
MocTu. U cTaam CcTpOUTHCSI He 3alIUIIEHHBIE OT METECOPHUTHBIX
6oMOapaINPOBOK «aHTUYHBIE» TOPOAA.

2.2. CKOTOBOACTBO M TeppacHOe 3emnegenue

KTo mosiBUIMCh paHbllie — 3eMJenalllbl-CKOTOBOAbI UM OXOTHUKHU CO-
ouparenu? Kazanoch Obl, IIyITbIi BOIIPOC, OTBET HAa KOTOPBIM 3HAET KaXKIbIi1
KoJbHUK. CornacHO M3BECTHOM 3BOTIOIMOHHOM Teopun Y. JlapBuHa, mpo-
1IeCC pa3BUTHS YeJ0oBeKa MMEET MUIaBHbIN U TTOCTENEHHbBIM XapakTep — OT
OCBOEHUSI TIPOCTHIX TEXHOJIOTHUI K OCBOCHMIO 00JIee COXKHBIX TEXHOJIOTUIA.
Ho teopus aBoso1MoHHOro pa3putus Y. JlapBrHa He yUYUTHIBAET BIAUSHUS
KaTaKJIM3MOB Ha 3emJie, KOTOpbIe OUEHb CYIIIECTBEHHO MOIJIU BIUSITh Ha pa3-
BUTHE YeJIOBEKA U BCEro OpraHMueckoro Mypa Ha ruiaHere. [TpocTbiM nmpu-
MEPOM BTOMY MOXET SIBJISITbCS NCUE3HOBEHWE NTMHO3aBPOB Ha 3emiie Mpu-
MepHO 65 MuTH JieT Ha3ad. [Togasisioniast 94acTh COBPEMEHHBIX YICHBIX CUM -
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TaeT, YTO OCHOBHOM MPUYMHOMN MCUE3HOBEHMSI TMHO3aBPOB SIBJISIETCS MaAcHUE
OrPOMHOTO acTepoujia Ha 3eMJTIO B YKa3aHHBIH nepuo BpeMeHu (puc. 213).
DTO0 moATBepKIaeTCs HaTnureM KpaTepa Yukcynyo Ha moxyoctpoBe FOxkaran
B LleHTpanbHOI AMepuKe, TO €CTh TPUUMHON MCUE3HOBEHUS JMHO3aBPOB
cYMTaeTcs KaTaKiIM3M Ha TJIaHEeTe, a He IeHCTBUE eCTeCTBEHHOTO 0TOOpa
COTIJIAaCHO TEOPUM DBOTIOLIMOHHOIO Pa3BUTUSI OPTaHUYECKOTO MUpa Ha 3eM-
ne Y. lapBuHa.

Puc. 213. Mnmoctpalivs K OCHOBHOM BEPCUHU YYEHBIX O TUOEIU AMHO3aBPOB Ha 3eMJie

CnpaBouHbIit MmaTepuan (13 Bukunegum)

Mpu nageHnun acteponaa 65 maH neT Hasag BMecCTe C He NTUYbU-
MW AMHO3aBpaMM BbIMEP/IM MOPCKME 3aBPONCKAbl, B TOM YUC/Ie MO3a-
3aBpbl ¥ NJ1E3103aBPbl, feTaloLme alepbl (NTepo3aspbl), MHOTME MOJ-
JIIOCKK, B TOM YMCNE aMMOHUTbI U BENEMHUTBI, U MHOXECTBO MENKMX
Bogopocnen. Bcero norn6ao 16 % cemeincTs MOPCKUX KUBOTHbIX (47 %
POLOB MOPCKMX }KUBOTHbIX) U 18 % cemMencTB CyXOnyTHbIX NO3BOHOYHbIX,
BK/IOYAA NPaKTUYECKM BCEX KPYMHbIX U CpeaHMX No pasmepy. Bce cylue-
CTBOBaBLUME B ME3030€ 3KOCMCTEMbI Bbl/IN NOTHOCTLIO Pa3PYLLEHbI, YTO
BMNOC/NIeACTBUM PE3KO NOACTErHY/I0 3BOMOLMIO TaKUX MPYNM KUBOTHbIX,
KaK NTULbI M MNeKoMUTaloLWMe, 4aBLINX B Hayae najaeoreHa orpomMmHoe
MHoroob6pasue ¢opm 6n1arogapsa 0cBOO6OKAEHNIO HONbLINMHCTBA 3KO10-
TMYECKUX HULW. Tem He MeHee 6OIbLUIMHCTBO TAKCOHOMMYECKMX rPyni pac-
TEHMWI U }KMBOTHbIX Ha YPOBHSAX OT OTPAAA U BbiLLE MepeXKunsio 3ToT NepuoAa.
He BbiMep/M Mesikne CyxomnyTHble 3aBPOMNCUAbl, TaKMe Kak 3mMeu, Yepe-
naxu, ALLepuLLbl M NTULbI, @ TaKKe KPOKoANIOMOPbI, BKAOYAA AOMKMB-
LIMX A0 HAWWX AHEN KPOKOAMOB. BbIXKMAKN BAMKaliLLMe poaACTBEHHUKN
aMMOHUTOB — HayTU/YCbl, MIEKOMUTAIOLLLME, KOPa//Ibl U HAa3eMHble pac-
TeHuA. CyllecTByeT NpesnosioKeHne, YTO HEKOTopble He NTUYbU SUHO-
3aBpbl (ragpo3aspsbl, Teponoabl U Ap.) cyLLecTBOBaaW Ha 3anase Cesep-
HOW AMEpPUKM 1 B UHAWUM B TeYEHME eLé HECKO/IbKUX MU/IZIMOHOB /1eT B
Hauya/ie naneoreHa Nocse Ux BbIMUPAHUA B APYrMX MecTax.
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WM3BecTHBII COBETCKMI yueHbIli-asieoHTo0T u nucaTtenb M. A. Eppemon
B IIOCJIECIOBUHU CBOel KHUTH «Jlopora BeTpoB. [oOuiickue 3ameTku» [4], ro-
CBSIIICHHOM pe3yJbTaTaM TPeX MUCCIEeAOBATEIbCKUX SKCIICAUIINI B TIOJYITY-
cThiHIO [00U B MoOHroiuu, nejiaet yaiuBUTEIbHEHIIIE BbIBOABI, KOTOPbIE
MOTYT SIBJISITHCST KOCBEHHBIM TTOATBEPXKIACHUEM BIMSTHUS KaTaKJIM3MOB, CBSI-
3aHHBIX C TPABUTAILIMOHHBIM BO3/ieiicTBUEM JIyHBI, Ha BOJIIOLIMIO TMHO3aB-
poB Ha 3emiie MAJUTMOHBI JIET Ha3al: «...AHaJN3 3aXOPOHEHWST TUHO3aBPOB
1mokasaj, 4YTo KaXJIblil POl 3TUX UCIOJUHCKUX SIIEePOB 3aHMMaJl 0COOYIO,
MPUCYIIYIO TOJBbKO €My 30Hy ooutaHus. [IpexxHue npeactaBieHus, puco-
BaBILIME XXKU3Hb JMHO3aBPOB BCEX BMECTE, B OMHOM Kyue, — HeBepHBI. [J1aBHbIC
TPYIIITbI AMHO3aBPOB 00UTAIM B TPEX Pa3HbIX 30HAX.

Camble Ooublme Sepbl — 3ayporioibl (puc. 214) — ObUIM XUTEISIMU
HU3MEHHBIX OTKPBITHIX To0epexxuit. [1o TakuM nmodepexnbsiM, OUeHb IIUPOKO
pacrpocTpaHeHHBIM B MEJIOBYIO SITOXY, XOIWJIM TPOMATHBIE IPUIMBHBIC BOJI-
HbI (BEpOSITHO, LIyHaMMU, CBSI3aHHBIE C TPaBUTALIMOHHBIM Bo31eicTBUEM JIyHBI
Ha 3emmio!? — npumeuanue C.K. fIkoeaesa). Hukakue npyrue XUBOTHBIE,
KpOMe TMTaHTCKUX 3aypOIOA0B C UX TSKEIbIMU KOCTSIMU U CTPALIHBIMU KOT-
TSIMU, HE MOTJI TIPOTUBOCTOSITh HATIOPY STUX BOJTH.

Puc. 214. 3ayponoasl. PekoHcTpyKius

YrKOoHOCHIe IMHO3aBPHI (pUc. 215), TakKe TOCTUTIINE TUTAHTCKOM BEIN-
YUHBI, YKPBIBAIUCH B TIIyOOKUX TPOTOKAX CPENM 3aTOTLIEHHBIX TPUOPEXKHBIX
JiecoB. OHU He ObLIM YeTBEPOHOTUMU, Kak 3aypornonbl. CTosl Ha 3aIHUX HO-
rax u 6ajaHcupys MepeTHUMHU, CHAOXKEHHBIMM TUTaBATEIbHBIMU TTEPETIOH -
KaMu, KaK BecJIaMu, 3TH s11epbl HE O0SUTUCH U IIIECTUMETPOBBIX ITyouH. Mc-
MOJMHCKME XUIIHbIE TMHO3aBPbl — KapHO3aBphI (puc. 216) He MorIH clie-
JOBaTh Ha Takylo TJIYOWHY 3a YTKOHOCBhIMU. OHU oOuTanu B Gosee
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BO3BBIIICHHBIX 00JIACTSIX HU3MEHHOCTE! U 37IeCh OXOTUJIMCH Ha IPYTUX Tpa-
BOSIIHBIX — MEHBIINX pa3MePOB U HEe MPUCITOCOOJIEHHBIX K OOUTaHUIO B IJTy-
O0okux OosoTax. Takue TpaBoOsiIHbIE — MaHLUUpPHBIE (puc. 217) u poratbie
JMHO3aBPbl — 001211 TSIKEJIbIM 3aIlIMTHBIM BOOPYKEHHUEM, CUJILHO Orpa-
HUYWBABIINM arTeTUThI XUIITHUKOB.

Puc. 215. YTkoHOCHIe TMHO3aBpbl. PeKOHCTpYKLIMST

Puc. 216. KapHo3zaspsl. PekoHCcTpyKIIMs
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Puc. 217. IlaHumpHBIi IMHO3aBp. PeKOHCTpYKIIMS

TakoBbI TpH IJIaBHBIE 30HBI 0OMTAaHUS TMHO3aBPOB, 110 KOTOPHIM TEIIEPh
M HYXKHO pacIpeaessiTh BCeX 3TUX UCHOJUHCKUX siepoB. I1podiaema pas-
MHOXEHMSI JUHO3aBPOB B CBETE YCIIOBUI UX CYIIECTBOBAHUS CTajla OCOOEH-
HO MHTepecHOo. O4eBUIHO, YTO YTKOHOCHIE TMHO3aBPhI U 3aypPOITOIBI 005~
3aTeIbHO JOJLKHBI ObUIM BEIXOAUTD Ha CYIILY JJIsT OTKJIaAbIBAHMS STULI B KAKMX-
TO CHELMATbHBIX YOEKMIIAX.

MBI He cMOTIM TTPOCTIEAUTh TOPU30HTHI CAMBIX IIOCIEIHUX MOMEHTOB Me-
JioBoro neproaa. OHu, MOXeT ObITh, cOXpaHuIMch B Boctounoii [oou, nccie-
JIOBaHME KOTOPOU He ObLIO BBITIOJIHEHO, TaK KaK 9KCIeaAnII1s HeqopadboTaa
OJIVH roj1 10 IuIaHy. Bellnkoe BeIMMpaHKUe IMHO3aBPOB — BOIIPOC CJIeAYyIOIIei
aKkcrenuuny B Monromio. OIHAKO yKe ceitdyac Mbl MOXKEM cKa3aTh, YTO OHO
He ObLIO TAKMM MMOBCEMECTHO BHE3aITHbIM, KaK 3TO IIPEACTaBJISLIOCh PaHbIIIe.

BeposiTHO, Ha TeppuTOpUM A3MAaTCKOI0 MaTeprKa OMHOBPEMEHHO CYIIIe-
CTBOBAJIM 00JIaCTU, B KOTOPBIX KWJIM IMHO3aBPhI, IPEUMYIIECTBEHHO 00J10-
Ta U JeJIbThI peK, a TakxKe 001aCTH, HAaCceJIEeHHbIC MJIEKONMUTAIOIIUMU, KB~
IIMMU B CyXMX 1 BO3BBIIIIEHHBIX MECTAX, BO3MOXKHO, 1 Ha IepPeBbsiIX. TAKOBO
BEPOSITHOE COOTHOIIEHUE MOCIEAHNX CI0EB BEPXHEro Meja U IajieolieHa.
B so11eHe npeBHIE MJIEKOMUTAIOLINE BCE eIlle 00MTAaIM BIOJIb peK 1 03ep, Ha
OITYIIIKAaX JIECOB.

PacTurenbHOsIIHBIE 3BEpU ITUTAIMCH IIPEUMYIIECTBEHHO MITKOM, CBSI-
3aHHOM C BOOAHBIMU OacceiiHaMU pacTUTeIbHOM Nuieii. TaKoBBI IpeBHUE
TPYIIIBI AUHOLIEPATOB, KOPU(OIOHTOB, aMUHOIOHTOB 1 npyrue. HamomHIo,
YTO B IajeoneHe MOHroanu HaiiieHbl OCTaTKX TaK Ha3bIBa€MbIX I0XKHBIX
KOIIBITHBIX — CTPaHHBIX 3BEpeil, Jocelie U3BECTHBIX TOJIbKO B KOXHOIT AMe-
puKe (3TO MOXET CBUAETEIbCTBOBATh O CBSI3M MAaTEPUKOB MEXKIY COOO0I B
npotioM — npumeyanue C. K. Akoenesa). DTo BaXXHOE yKazaHue, TOBOPSIIIEe
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0 TOM, YTO B Hauajie KaifHO3051 MJIEKOTTUTAIOIINE YK€ IIMPOKO PACCETUINCH
10 BCEM MaTepuKaM.

B onuroliieHe u mo3aHee — B HEOTeHE, BO BTOPOIA TTOJTOBMHE TPETUIHOTO
nepuoza, ayHa MiIeKONUTaommux MOHTOJIMKY CTAaHOBUTCSI COBEPILIEHHO O/TV -
HaKoBOI1 ¢ (payHoi1 Hameit CpengHeit Asuu, Cubupu u Kazaxcrana. Marepuk
C CYyXMMHU CTEMSIMU — CaBaHHAMU — MTPOCTUPAJICS Ha BCIO TUIOLIAAL A3UU...».

A 3a HeckoabKO ThicsueneTuit 1o M.A. EdppemoBa erureTckuii Xpel B
nuanore [1naToHa «Tumeit» Toxe KacaeTcs 30H OOUTaHMUSL. .. TIOJE, HO TOJIb-
KO, KOHEYHO, IBYX 30H OOUTaHMSI, a He TpeX. BOT, YTO TTOBECTBYET eTUTIETCKUIA
Kpell, CChUTasiCh Ha IPEBHUE 3aITMCH B apXUBaxX erUMEeTCKUX XPaMOB: «...TeJa,
BpalllalolKecs: Mo HeOOCBOAY BOKPYT 3eMJIM, OTKJIOHSIIOTCSI OT CBOUX ITyTeN,
U TIOTOMY Yepe3 U3BECTHBIE MPOMEKYTKM BpeMEeHHU Bce Ha 3eMyie TMOHET OT
BEJIMKOTO TloXapa. B Takue BpemMeHa o0uTaTe/ M rop U BO3BbILLIEHHbIX JIM0O
CYXMX MECT MOABEPXKEHBI 00Jiee TTOTHOMY UCTPEOICHUIO, HEXXeIU Te, KTO
JKMBET BO3JIe PEK WM MOPSI; a IOTOMY TTOCTOSIHHBIN Halll Oyiaroaeteab Hun
n30aBJIsIeT HAC U OT 3TOI Oefbl, pasiauBasich. Korma xxe 6oru, TBops Haa 3eM-
JIeil ourIlleHKe, 3aTOIUISIIOT €€ BOJaMU, YIIEJIeTh MOTYT BOJIOIAChl M CKOTO-
BOZIBI B ropax, MeXXIy TeM KaK O0MTaTeJI BalllX TOPOIOB OKa3hIBAIOTCS YHE-
CEHHBIMU ITOTOKAMU B MOPE, HO B Hallleli CTpaHe BoJa HU B TAKOE BpeMsl, HU
B KaKoe-T11M00 MHOEe He TTajaeT Ha TOJISI CBEPXY, a, HalIpOTUB, 10 TIPUPOJIE
CBOEIT TOMHUMAETCSI CHU3Y».

3axmouenue M.A. EdppemoBa u uHdopmalius erurneTckoro xpeiia Imo-
3BOJISIIOT CHEIATh MTPOCTO MOPa3UTEIbHENIIINI BBIBO, YTO UMEHHO TUTaHT-
CKMe pa3Mepbl JMHO3aBPOB M 30HbI X OOMTAaHUS MO3BOJISLIU TMHO3aBpaM
BBIKMBATH ITPU KaTakIu3Max (TJIaBHbIM 00pa3oM, MeproANYEeCKUMHU IlyHaMK1
B IpEBHOCTHM) Ha 3emJie, BbI3BaHHBIMU IPaBUTALIMOHHBIM BO3/1EeHCTBUEM
Jlynbl Ha 3emumio! bojiee MeKre MIEKOIMUTAIOIINE XKUBOTHbBIE TIPU IlyHAMU
MPOCTO MacCOBO MOrubau.

OauH 13 BUAOB IMHO3aBPOB, CIIMHO3aBp (puc. 218), Kak Heb3s JIydllle,
MOATBEPKAAET CeTaHHBbIN BhIIIe BbIBOA. CTpoeHUe CIIMHO3aBpa MO3BOJISLIO
€MY YCITeIITHO OXOTUTBCS Ha CyIIle, a TaKKe Ha ITo0epekbe U B ICJIBTE U MO~
Me pek. OnHaKo MO3BOHOYHUK CITMHO3aBpa CBEPXY JAOMOJHEH OTPOCTKAMU
CIIMHHBIX ¥ XBOCTOBBIX ITO3BOHKOB, KOTOPBIE CBOMMU pa3MepaMu 1 (popMoii
00pa3yloT cBOeOoOpa3HbIil «Mmapyc». Takoil «mapyc» He HyKeH Ipu 0XOTe B
MecTaxX OOUTaHUS CITMHO3aBpa. OIHAKO «IIapyc» MOT UCIIOIb30BAThCS CITU-
HO3aBPOM KaK TMIPOCTA0MIM3aTOP B BOJHOM IMOTOKE MPU HEOXMUIAHHBIX
myHamu (puc. 219), cnacas ero ot rudenu. KoneuHo, peub et o mepuogm-
YECKUX IIyHAMH BBICOTOM B HECKOJIBKO METPOB MU HECKOJBKO JAECATKOB
METPOB, a He 0 KaTacTpo(hUUeCKUX IlyHaMU BBICOTOM B COTHU METPOB.
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Puc. 219. [pebenb-T1aBHUK CIMHO3aBpa (KaK rMIpoCcTabuiIn3aTop) —
LIIAHC Ha CMIACeHME TPH IIyHaMU

CnpaBoyHbIit maTepuan (U3 Bukmnegum)

CnuHo3aBp 06/1a4an og4HUM U3 CaMbIX AJIMHHbIX Yepenos cpeau
BCeX MJIOTOSAHbIX AMHO3aBPOB, AocTUraswunm 6onee 1,5 m B AnnHy. Ye-
pen nmen y3kyto Gopmy C YeNtoCTAMMU, 3aMO/THEHHBIMU NPAMbIMU KOHY-
coobpasHbiMK 3ybamun. Camblit KpynHbIA U3 06pa3LoB cNMHO3aBpa, 13-
BECTHbIM NLWb NO $parmeHTam Yyepena, No Pas/IMYHbIM BapMaHTam pe-
KOHCTPYKLUMN MOT UMeTb A/InHYy 0T 12,57 0 16 m u maccy oT 7—9 TOHH 40
12 TOHH, a Npu onpeaeneHHbIX 4ONYLWEeHUAX B PEKOHCTPYKLUMN — U 40
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20 TOHH (B mocneaHem caydyae, OH 6bi1 6bl CAMbIM MAaCCUBHbBIM U3
M3BECTHbIX Teponos). OfHOM U3 OTANYUTENbHBIX YEPT CMMHO3aBPa ABAA-
€TCA ero N03BOHOYHUK. OTPOCTKM CMIMHHBIX M XBOCTOBbIX MO3BOHKOB CBO-
M pasmepom 1 Gopmoit 06pasytoT cBoeobpasHbIi «napyc». Moxoxue
06pa3oBaHUA UMENUC U Y APYTUX AMHO3ABPOB (CMMHO3aBPUAbI, HEKO-
TOpble OPHUTOMOAbI), @ TaKKe Y APEBHUX AMANCUA U cuHancug,. HasHa-
YyeHue «napyca» ABNAETCA NPEeAMETOM MHOFOYMCAEHHbIX AUCKYCCUIA.
OpHoOWM U3 NnocnefHUX rMNoTe3 ABNAETCA ro Posb B Ka4ecTBe rmapo-
crabunusatopa.

BeposiTHO, OHUM M3 caMbIX apTyMEHTUPOBAaHHbBIX J0KAa3aTebCTB 1yHa-
MM Ha 3eMJie B MPOIUIOM SIBJSIOTCS... KpoKoauabl. CoBpeMeHHbIE KPOKO-
quiibl (puc. 220) MOTyT BbIpacTaTh B IJIMHY 0 7 M M BECUTb 00Jiee TOHHBI.
OHM cIOCOOHBI 00XOAUTHCS 0€3 KMCI0PO/1a OKOJIO0 Yaca U HECKOJIbKO MeCs -
1eB — 6e3 nuiuu. [TpoaoKUTeIbHOCTD XKU3HU KPOKOIUIIOB OoJiee cTa JIeT.
ITpu 5TOM OHM — CYIIIECTBa XOJJOMHOKPOBHBIE, HE CITOCOOHBIE PETYTMPOBATh
Temriepatypy teja. VUM 111 HopMajibHOI aKTUBHOCTU HYXKHa TeMrepaTypa
Bosayxa 30—35°. IIpu Tremmneparype 20°KpoKOAMI yXKe He MOXKET €CTh, a IIpU
TeMIiepaType Huke 15°0H nepectaeT aABurathbcesl. [loaTomy B Halle BpeMst Kpo-
KOAMWJIbI OOUTAIOT TOJBKO B TPOMMYECKUX paitoHax A3uu, Adpuku, ABCTpa-
quu u B CeBepHoii u FOxHoit AMepuke. U (pakToM cBOero cyiiecTBoBaHUs
KPOKOJMJIbI TOKA3bIBAIOT, YTO CIMIIIKOM OOJIbIIIOTO CHUXKEHUSI TeMITepaTyphl
MpY NaJieHu actepouaa 65 MIIH JieT Ha3all, Ha 3eMJie He ObLI0. YUYeHble CUM-
TaloT, YTO 3a MoceaHue 60 MITH JIeT KpOKOIMIIBI ITPAKTUYECKU HEe SBOJTIOIIN-
OoHUpoBaIu. M MpUUMHOI 3TOTO MOXKET OBITh TO, YTO ISl YKa3aHHOTO MepU-
oJ/1a BpeMEHU OHU WJIeajbHO MPUCITOCOOMIIMCH K MEHSTIOLIUMCSI TIPUPOTHbBIM
YCJIOBUSIM, B TOM YMCJIe M K MHOTOUMCIIEHHBIM KaTakin3Mam Ha 3emuie. Cy-
1LIeCTBEHHAasI 3BOJIIOLIMSI KPOKOIMUIOB MPOU30IILIA 3HAUUTEIbHO PaHblle, U Y
YUEHBIX UMEIOTCS J0Ka3aTeIbCTBA, YTO B MEJIOBOM TTePHOJIe ME3030MCKOM
aphI (66—145 MITH JIeT Ha3a1) Ha ore HeIHeITHero Kopeiickoro nmojyocTpoBa
KU IBYHOTHE KPOKOIMIOMOPGhHI — MaJeKue IMPeaKH COBPEMEHHBIX KPO-
koauioB (puc. 221). Ho, B oTinuKe OT yTKOHOCHIX ANMHO3aBpoB (puc. 215),
Tak>Ke OOMTaBIIMX B IIyOOKOBOJIHBIX BOOEMaX, KPOKOIUIOMOP®HI B MPO-
11ecce PBOJIIOLIMY CTAJIM UCTIOb30BaTh AJIsl MEePEABMKEHUS U TIEpeTHUE KO-
HeuHocTu. Huskue, umetoiiue ootekaeMyto (hopMy, C MOIITHBIMU MEePeTHU -
MM 1 3aJHUMU KOHEYHOCTSIMU, YMEIOIIIME 3aJIeraTh Ha caMoe THO BOJOEMOB
U 1axKe 3aKaIbIBaThCsl PU OMACHOCTU, KPOKOAWIIbI UI€JIbHO MPUCITOCOOU -
JINCh K TIPOTUBOCTOSIHUIO C IlyHamMu! A METEOpUTHBIE OOMOAPANPOBKY U MO~
)Kapbl MO MOHSITHBIM MPUYMHAM JJII HUX OOJIbIIONW OMAaCHOCTU He
MPEACTABIISUIN.
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Puc. 221. JIByHorue KpokoamiaoMopdbl — BEPOSITHbIE MPEAKA COBPEMEHHBIX
KPOKOJIMIIOB

HMHTepecHbIM SIBIISIETCST BOIIPOC, C KAaKOro BpeMeHu JIyHa Hauaia oKa3bl-
BaTh CYILIIECTBEHHOE I'paBUTALIMOHHOE Bo3aelicTBue Ha 3emmio. 1. A. Edppemosn
[4, c. 351—352], cchutasich Ha HalileHHble B MOHTOIMM OTIIEYaTKA OYEeHb
JIPEBHUX PACTEHUI — TJIOCCOINTEPUCOB, KOTOpbie 250 MJIH JieT Ha3al ObUTu
LIMPOKO pacripocTpaHeHbl B FOxxHoiT Adpuke, ABcTpanuu, Muouu, AHtap-
ktuae u FOxxHolt AMepuKe, CUMTAET, YTO SKBATOP MePMCKOTO Mepuojia Bpe-
MEHHU CTOSIT «<BEPTUKAIbHO», KaK HaIll COBPEMEHHbIN MepUIUaH. A U3 3TOTO
CJIE/lyeT, UTO OCh BpallleHUsI 3eMJIM B YKa3aHHbII Nepuo/ Jexaa B IJI0CKO-
CTU 3KJIUNTUKU, TO €CTh B INIOCKOCTHU BpallleHUs Ij1aHeT BoKpyr CoJiHIa.
[Tocnenymoiee n3MeHEHUE MOJOXKEHUST OCU BpallleHUsT 3eMJIM MOTJIO ObITh
CBSI3aHO C TaJicHMeM Ha TJIaHEeTY TUFaHTCKOTO acTepouia B AHTapKTUIC B
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paitone 3eMun Yuikca npuMmepHo 250 MITH jieT Ha3aa. B paitoHe mageHus
actepoua obpaszoBaycst Kparep auameTpom okoio 500 km. [Tpubausuresnb-
Ho 200—220 MJIH JieT Ha3aj, 110 MHEHUIO psla YYeHbIX, Ha 3emiie Hayaloch
paszaeneHue eAMHOTro cyrnepkKoHTUuHeHTa [TaHren Ha Gosiee MeIKre KOHTU -
HEHTHI (puc. 222) 1 NOSIBUIUCH AMHO3aBpbl. O0E 3TU TMUIOTE3bl MOTYT CBU-
JIeTeTLCTBOBATh O BOBHUKHOBEHUU Ha 3eMJIe MOILIHBIX TPUIMBHBIX BOJH WU
IIyHaMH, BEI3BAaHHBIX I'PaBUTAIIMOHHBIM Bo3aeiicTBueM JIyHbI. [1pu paccMo-
TPEeHUU BO3MOXKHOI CXEMbI pa3aeeHsI KOHTUHEHTOB (puc. 222) MOsIBIISET-
CS1 MBICJIb, YTO EMY TaKXKe CITOCOOCTBOBAIM HEOTHOKPATHBIE yIapbl KAKOTO-
TO TUTAHTCKOTO... HeO0ecHOro mojora! M TakuM MOJIOTOM MOTJIM OBITH TH-
TaHTCKHE acTeporabl (BO3MOXHO, CIYTHUKM JIyHBI?), CBeIeHUS O TTaJeHU
KOTOPBIX HA 3eMIJTI0 UMEIOTCSI B HacTosIee BpeMsi. OrpoMHBIe TIPUIMBHbBIE
BOJIHBI CTaJIX pa3ABUTraTh YaCTU pa30dMBAeMOro acTepouIaMu eIUHOTO Cy-
nepKoHTMHeHTa. Ha cyllle mpoTUBOCTOATH HATIOPY TaKWX IMTPUJIMBHBIX BOJH
MOTJIM TOJIbKO TMTAaHTCKME AUHO3aBphl. K aToMy clieayeT 106aBUTh, YTO Ha
CEeroIHSIIIIHUI IeHb 3aJIeXKH YIJIel ¢ TposIBIeHUSIMU He(TH U ra3a, oopa3o-
BaBLLIMXCS TTPYU METEOPUTHOI OOMOapaAMpoOBKe TOPHSIHUKOB, OOHAPYKEHBI B
Mopoaax, OTHOCSIIIMXCS K JUarna3oHy BpeMeHu oT 2,58 1o 360 MuTH JieT Ha3aj.
ITosTOMy yKa3aHHBIN BBITIE CPOK B 360 MJTH JIeT Ha3al MOXHO OPUEHTHUPO-
BOYHO CUMTaTh HAYaJIOM T'paBUTALIMOHHBIX BO3AeUCTBUM JIyHBI Ha 3eMJTio.
o aToro nepuona JlyHa HaxoguIach CAUIIKOM JAJIEKO OT 3eMJIU U €€ Ipa-
BUTALIMOHHOE BO3/IeMICTBUE OBIJIO HE TAKMM CYIIECTBEHHBIM.

CreayeT OTMETUTh, YTO BO3MOXKHAS cXeMa pa3fe/ieHUsI KOHTUHEHTOB
(puc. 222) He yIUTHIBAaET HAJIMUME KOHTUHEHTA, COeNuHsIIo1Iero noHuio u
AMepuKY, KOTOpBII M300paxeH Ha KaMeHHOM riaobdyce Coromaiiopa
(puc. 265).

Teopns apetidha KOHTHHEHTOB
B reQIOTMYeCKOM NCTOPUM
3eMiu

150 st et FOpa 65 MtH s1eT Men YeTpepThlil mepuoa
HalI JHNA

Puc. 222. Ilpeanonaraemslii npeiih KOHTUHEHTOB Ha 3emiie
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ITo Bompocy Havyajga rpaBUTAIIMOHHOTO BO3AeCTBUS JIYHBI HA 3eMITIo
OYEeHb MHTEPECHBIMU SIBJISTIOTCSI B3MJISIIbI YUYEHBIX HA IUKJIUYHOCTb U3MEHEe-
HU re0JIOrMYeCKUX MMEPUOIOB B 301IeHE (TPUOIU3UTENBHO 56—33,9 MITH JIeT
Hazal) U MeJIOBOM Tiepuoie (mpubim3utesibHo 145—66 MitH et Hazan). 13-
BECTHbIM aMepUKAHCKUIA UICTOPUK U ucaTesib Yapibs Xanryn (1904—19821r)
otMeTu1 B KHUre «I1yth nmosoca» (1970 ) cnenyroniee: «...Jlist 6oee npes-
HUX re0JIOTMYECKUX MIEPUOIOB TAKKE CYLIECTBYET PsII CBUACTEILCTB OBICTPBIX
U3MeHeHU. JlelicTBUTEIbHO, 3Ta TeMa TaK HACTOMYMBO OTMEUeHa B CJI0SIX,
yto bpykc B cBoeM «Kimmmarte ckBo3b BeKa» ccbuiaercs Ha 21 000-neTHuit
LIMKJ KJIMMATUYECKHUX UBMEHEHU I, KOTOPBIH, [0 €ro MHEHU IO, CYLIIeCTBOBA
B T€UEHME BCETO IepHro/ia 3011eHa, U 0KOJI0 15 MiH JieT. Ero 1InTe1bHOCTD,
KOHEUHO, SIBJISIETCS JIUILb MPUOJIUZUTENbHBIM CPETHUM MoKa3aTejaeM, U MH-
TepBaJbl, BO3MOXHO, ObUIM OUYE€Hb HEPaBHBIMM 110 [THHE. CChlIasich Ha ele
OoJiee IpeBHUI MTepUuol, OH 3aMevaeT: «UepenoBaHsi B MEJIOBOM TepUOJIe
MpearoaraloT LUK, KOTOPBIA OlleHWBaeTcs B 21 ThIC. JIET, HO 31€Ch HET
roJIoBbIX cJi0eB» (puc. 223). Ha HapylieHMs B LIMKJIe yKa3bIBaeT APYroe uc-
clieoBaHMEe DO0IIEHOBBIX TJIACTOB, OXBATBHIBAIOIINX MEPUO OT 5 MJH 0
8 MJIH JieT. B 3ToM ciiyyae mpucyTCTBOBaIM €XerolHble Bapualuu, U OHU
YKa3bIBaJIU Ha JOJTOCPOYHBIE U3MEeHEeHUS B 23 Thic. U 50 ThIC. JIET...».

Puc. 223. Unmoctpaniust MeJIoBOro nieproa Ha 3emiie B 10ObIBaloIleM MeJl Kapbepe

CnpaBoYHbIN MaTepuan

Men sBNAETCA PasHOBUAHOCTbLIO M3BECTHAKA, COCTOALLETO U3 MUHE-
pana Kanbuuta. Men umeeT 6enbiii LBET U, B OTIMYME OT JOCTAaTOYHO
TBEPAOro M NJIOTHOTO U3BECTHSAKA, ABAAETCA MATKMM U nopucTbim. O6-
pa3oBaHWe Mesna Hayasnocb bonee 145 MAH NeT Ha3az Ha AHe MOpel n
oKkeaHoB. OCHOBHOI COCTaB MeJfla — 3TO KpoLleyHble GparmeHTbl Kaslb-
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LMTOBbIX PaKOBUH M CKeeTbl N1IaHKTOHA. B coctaB mena BXxoasT u bosnee
KpynHble GparmeHTbl, BKOYaA HEMOBPEXKAEHHbIE CKeeTbl MN/IAaHKTOHA
1 GparmeHTbl CKeNeToB 6onee KPynHbIX OPraHU3MOB, TaKUX KaK MOJIIHO-
CKW, UIJIOKOXKME U MLLAHKKU. KpynHble MecTopoXaAeHUA Mena UMEIoTCA B
[EeCcATKax CTpaH, Takmx Kak PpaHuma, fepmanua, benbrus, Poccua u apy-
rux. Cnegyet o6paTuUTb BHUMAHME Ha A0OCTAaTOYHO TOHKWUIA CNOW NOYBbI
ToNWMHOM 1,5-2,0 M Haga MoWHEeNWNUMIU cnosimum mena (puc. 224-225).
ITO XapaKTePHO A/1A BCEX MENOBbIX KaPbepOoB Kak B Poccum, TaKk 1 B A4pyrnx
cTpaHax. CynTaeTcs, YTo YepHO3eMbl PyccKoi paBHUHbI MOLLLHOCTbHO OKO-
no 1 m cbopmmuposanuce 3a nepunog 8 8—10 Tbic. neT. To eCcTb CKOPOCTb
no4ysoobpasoBaHuA Ha Pycckol paBHMHe cocTasnsana 0,1-0,12 mm B rog.
MmeeTtca n bonee KoHcepBaTMBHaA OLEHKA CKOPOCTM NoYBoobpasoBa-
HuAa — o 0,05 mm B rog,. M3 aToro cieayeT, YTo CNOM NoYBbl Hag, OT/10-
KEeHMAMM mena Hayan obpasosbiBaTbea 20—40 Tbic. neT Has3ag,. To ecTb B
YKa3aHHbI Neproa BpeMeHU Ha onpeaesieHHbIX y4acTKax NaaHeTbl Npo-
NCXOANN MOLLHENLINE NOAHATUA OT/IOKEHUI MeNla U3 MOPCKUX TNyBUH
Ha NOBEPXHOCTb — LUE MHTEHCUBHbIN NpoLecc ropoobpasosBaHua. Takon
npotecc ropoobpasoBaHMA MOT BbiTb BbI3BaH KaKMM-TO KaTaK/IM3MOM
Ha 3emne. M noKa MMetoTCA CBeAEHMA TONbKO O pe3y/abTaTax UccnenoBa-
HUWN aBCTPUNCKUX U HEMELKUX yUYeHbIx ApTypa Mo3HaHCKK M daMmyHAaa
Kuce, Kacatowmeca nageHuns Ha 3emto NeaaHoro cnyTHUKa JlyHbl (Mam
actepouga?) npumepHo 22 TbiC. NeT Ha3aga, MNpeanonoKnTebHO Orpom-
HbIM acTepoun Mor ynacTb B paioHe OUANNNUHCKOTO MOPA U KyTOMUTbY»
KOHTUHEHT, cCoeAMNHALWMIK ANoHUIo c AMepuKoii. OnycKkaHMe oaHOM Ya-
CTW CyLUM MOT/I0 BbI3BaTb NogHATME (ropoobpasoBaHMe) Ha APYruX ydacT-
Kax CyLUW, B pe3ynbTaTte Yero, B TOM YMC/Ie, NOSIBUINCH U3 MOPCKUX ITyOUH
M MenoBble ropbl.

ACTepOUIHBIN (M METEOPUTHBIN!?) clieHapuii TMOeIn YacTy KUBOTHOTO
MMpa Ha IJIaHeTe OKOJIO 65 MIIH JIeT Ha3aj OYeHb ITOX0K Ha CLieHapuii Tuoe-
JIV APEBHETO BEICOKOPA3BUTOIO TOCYIapCTBa MPUMEPHO 12,8 ThIC. JIET Ha3a,
KOTI/1a M3-3a CTOJIKHOBEHUS C KOMETOM (MJIN 13-3a METEOPUTHOM OoMObapan-
poBKH1?) OBLIO BEXKKEHO 0KOJI0 9 % Oromacchl TiaHeThl. B repBoM ciryyae
WMEIOTCS CBEIEHUST TOJIBKO O TTafieHUM acTepouraa B FOkaTaHe, BO BTOpOM —
0 MeTeopuTHOI boMbapaupoBke CeBepHoii u LleHTpaibHOIT AMepUKU (BKJTIO-
yas nojiyoctpoB FOkaTaH), a Takke CpenuseMHOMODBS (puc. 5).

Karaknusm (ouepeaHoe conuxkeHnue JIyHbl ¢ 3eMieii) MOT SIBUThCS MPU-
YMHOM MCYE3HOBEHUS HeaHaepTaibleB mpuMepHo 30 Thic. JieT Ha3an. o
3TOT0 OHU CYILIECTBOBAJIM Ha r1aHeTe 0KoJ10 250 ThIC. JieT. OCHOBHBIM MECTOM
nx obutanus saBisioch CpeauzeMHoMopbe. [locienHue ucciaenoBaHMs 1Mo~
Kaszaju, YTO HeaHJAepTallblbl ObUIM TolyOorIa3ble U CBeTI0KOXME. [onydoit
IIBET IJ1a3 CBUIETEILCTBYET O HEOCTaTKE MEeJIaHMHA B Pamy>KHOI 000I0UKe
[J1a3, 9YTO XapaKTepHO JJisk oOuTaTe el TTelep WiIn IMOA3eMEeNINi, TIe OIly-
IIAETCST HEAOCTATOK COTHEUHOTO CBETa.
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Puc. 225. Menosoii kapbep B bearopozae

OnHO M3 MOKa3aTeabCTB BIMSHUS KaTaKJIM3MOB Ha TUIAHETEe Ha 3BOJIIO-
LIMOHHOE Pa3BUTUE YeJ0BeKa HAXOMUTCS B UHIAUICKOM ropone Maxabaiu-
ImypamM, KOTOPBIN pacioyioxkeH Ha KopomaHmeabcKoM Gepery B MHIUM -
ckoM 1urare TamunHan. HaceneHue ropona cocTaBisieT okoio 12 ThIC. XK-
teneii. Cuurtaercs, 4To oH BO3HMK B VII Beke H. 5. Kak TJIaBHBII ITOPT
uapctia [lannaBoB. B ropoae coxpaHuUIUCh pa3HOOOpa3Hble MaMSITHUKU
MOHYMEHTAaJIbHON CKYJIBITYPHI ¥ 30M9eCTBA, BHIPYOJICHHBIE B MOHOJIUTHBIX
CKaJlax M HaChILLIEHHbIE OYIAUCTCKUMU MOTUBaMU. Bce OHY BXOASIT B CLIMCOK
00bekToB Becemupnoro Hacnenus OHECKO. C XVIII Beka B ntuteparype
MOSIBJISIIUCH COOOLIEHUST O TOM, YTO 3HAYMTEIbHAsI YACTh IPEBHETO ropojia
HBIHE HAXOIWTCS IO/ BOIOM.
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B onHoM u3 xpamoB Maxabanumnypama (puc. 226), B HaIBpaTHO GalrHe
(rormypame) XpaMOBOIi Orpajibl, OTOOPaKeH MPOLECC IBOIIOLMU KUBOTHOTO
mupa Ha 3emiie (puc. 227). B HuxkHelt yacT romypamMa IokasaHa pbioa (Mop-
CKO€ XXMBOTHOE), BbIlIE n300paxkeHa yeperaxa (3eMHOBOJHOE), 3aTeEM U30-
OpaxkeH JieB (MyIeKoIUTarollee). Bce B COOTBETCTBUM C 3BOIIOLIMOHHON Te-
opueit Y. JlapBuHa, HO TOJILKO IMOJIy4aeTcsl, YTO HAILIM MPeaKu 3HaIu 00
9BOJIIOIIUY XXMUBOTHOrO Mupa Ha 3emiie 6ojiee yem 3a 1100 et mo BeIXOda
Tpyaa Y. JlapsuHa «IIpoucxoxneHue BUAOB ITyTeM eCTeCTBEHHOro otoopa u
X COXpaHeHue B 00pb0e 3a XKM3Hb», U30aHHOTO B 1859 romy.

Puc. 226. OnuH 13 XpaMOBBIX KOMILIEKCOB ropoia

Ho xorpa geno 1oXoauT 10 3BO-
JIIOLIMOHHOTO Pa3BUTUSI YeJIOBEKA, Ha
romnypame (puc. 228) cHavana u30-
OpazkeH YeJIoBeK C IUTYroM (3emileria-
1Iell), a JUILb 3aTeM TTOKa3aH Yesio-
BEK C JIYKOM (OXOTHUK).

YueHble, KOHEUHO, cpazy Xe 00b-
SIBUJTM TIOCTIETOBAaTEIBHOCTh 3THX
M300paXkeHUI yKaCHOM OIIMOKOM,
Bedb dBoJIIOLIMOHHAas Teopust Y. Jlap-
BUHA IIPEIIIoJIaraeT epBoOHAYaIbHO
MOSIBJICHNE OXOTHUKOB-CcOOMpaTe-
JIeii, a TOJIBKO HAMHOTO TT03Xe — T10-

Puc. 189. HanBpartHas 6auHs (romypam)
XpaMOBOIA OTPaIBI C U300paKEHUSIMU
9BOJIIOLIMOHHOTO TpolLiecca Ha 3emJie
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SIBJICHWE 3eMJIETIAIIIEeB-CKOTOBONOB. OHAKO €C/IU MPUHSITH BO BHUMaHUE
nepuoandeckue KaTakJIM3Mbl (METEOPUTHbBIE OOMOAPIUPOBKU, 3eMIIETpsICe-
HUS ¥ IIyHaMM) Ha 3emJie, cBsI3aHHbIe co cOnmkeHueM JIyHbl ¢ 3emiieil B
MPOILLJIOM, 10 TipeBpalieHust JIyHbl BO BpeMeHHBbI CITyTHUK 3eMJId, TO TO-
CJIeMOBaTEILHOCTD SBOJIOIIMY YeJIOBEKa OT 3eMJIETIAIIIa K OXOTHUKY, 130~
OpaxkeHHasl Ha rormypamMe, BITOJIHe 0ObsICHUMA.

Puc. 228. Omubka (?!) Ha romypame B M300pakeHUH TTpoliecca 3BOJIIOIMHY YeJ0BeKa

ITpu comxenunu JIyHbI ¢ 3emiei Ha 3eMJie HaCTyHaau TaK Ha3bIBaeMbIe
«cymMepKu». Ha poTsikeHrM cToieTuii Ha 3eMiie TPOMCXOauId BHE3aTHbIe
METEOPUTHBIE OOMOAPAMPOBKH, BHI3BIBAIOIINE MHOTOUMCIEHHBIC TTOXKaPHI,
WU3BEPrajIMCh BYJKaHbI, TPOUCXOIUIN 3EMJIETPSICEHUST U BOSHUKAJIHU LIyHAMMU.
B takux ycnoBusIX, Jaxke TPy HATMYMK HAZCXKHBIX YOEKHUIIL B BUIE TIEIEep, Y
OXOTHUKOB-CcOOMpaTesiell aHCOB Ha BBIKMBaHUE MPOCTO He 0b110. Che100-
HbIE paCTeHUS M KOPHETUIOABI IIOTUOAIM TPH TI0XKapax, SKUBOTHBIE BOIM3HN
OT Telep ObICTPO UCTPEOJISIUCH, a OXOTUTHCS BAAIU OT Mellep ObLIO Kpaii-
HE OITacHO M3-3a BHE3AITHBIX METEOPUTHBIX O0MOApINPOBOK M TTOKAPOB.
LllaHchl HA BBIXKMBaHME ObLIU TOJIBKO Y JIIO/ICH, KOTOPbIE HAYYUIUCH OJ0-
MaIlTHUBATh TMKWUX XMBOTHBIX, a TAKXKe BBEIPAIINBATh CheTOOHBIC PACTCHUS
M KOPHETIJIOAbl Ha HEOOMBIIMX yJyacTKax BOJIM3M OT newiep. [1pu apxeonoru-
yeckux padotax B neiepe Cudbuny (KOxHast Adpuka), KOTopble TPOBOANIUCH
B 1998 rony, 6bUIM HaliIeHbl TOKA3aTEIbCTBA OAOMAIIIHUBAHUS KUBOTHBIX
HalMMu nipeakamu 6oJiee 49 Toic. JeT Hazal. B neniepe ObU1M 0OHapyKeHbI
MHOTOUYMCIIEHHBIE (DparMeHThI KpaCHOM 1 3KEITOM OXPhI BMECTE CO CeIaMK
ouaroB. Bospact HalineHHbIX apTedakToB — MpuMepHo 58 Thic. jaeT. [1pe-
BpallleHWE TTyTeM 00KUTa KEJITOM OXPBI B KPACHYIO SIBJISIETCS OMHUM U3 Hau -
0oJiee paHHUX CBUIIETEIbCTB HAJTMUWSI XUMUYECKUX TEXHOJIOTUH Y JTtocH B
npeBHOCTH. [locie n3mMenbueHUsT TOPOIITOK KPaCHOTO IIBETa CMEIIIMBAJICS
¢ Bojoii. B 6onee mo3gHux ciosix nemiepbl CuOymy, BO3pacCTOM MPUMEPHO
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49 ThBIC. JIET, OBLIM HAlIEHBI CMECU IUTMEHTA HE TOJILKO C BOAOI, HO 1 C MO-
JIOKOM XUBOTHBIX. [Tostydanach BogocToiikasi 1 atMochepocToiikast KpacHast
Kpacka. BrojsHe moHSITHO, YTO MOJIOKO MOXHO OBLIO MOJy4aTh TOJBKO OT
OJIOMAITHEHHbIX KMUBOTHBIX.

Ilemepsl, Kak IIpaBUIO, HAXOASITCS B TOpHOU MecTHOCTU. Hebompinne
y4acTKM 00padaThIBaeMOI 3¢MJIM B TOPHOI MECTHOCTH (BOJIM3M OT 3alIUTHBIX
TIeTep) JUTS BEIpAIIBaHMUS 37JaKOB M KOPHETLIOMOB B HACTOSIIEE BPEeMSI TIPH -
HSITO HAa3bIBaTh... TEPPACHBIM 3emiienearemM! KoHeuHo, MyTh OT HEOOJbIINUX
3eMEJTBHBIX YIaCTKOB BOJIM3H TIEIIEp 10 CYIIECTBYIONINX Teppac ObLT OUeHb-
OUYCHb JOJTUM U 3aHUMAJT IECATKHU Thicsy JieT. [IpekpacHo# wimocTpaluei
TOPHOI1 Tellepbl C PSIIOM PacloIOKEeHHBIMU MTocaaKkaMu (pyKTOBBIX epe-
BbeB U siMca siBJisieTcs nemiepa AHa Te ITaxy («Ilemepa koMHaT») Ha 3HaMe-
HuToM ocTpoBe [Tacxu (puc. 229). OHa UMeeT JUTMHY OKOJIO 7 KM U COCTOUT
U3 psiga oOLIMPHBIX Kamep. B ogHOI 13 KaMep CyllecTBOBal0 BOJIOXpaHU-
nuiie. Bxon B relepy 3aiuiieH KaMeHHbIMU OapbepaMy — MOT BOATH TOJIb-
KO OJIMH YeJIOBeK. PsmoMm ¢ merepoii HaxoasaTces mocank 6aHaHOBBIX TTAIbM
(puc. 230), aBokago, BUHOIrpaaa u siMmca. AMc — 3To naHa, KITyOHU KOTOpOi
Jocturaior 2,5 M B iiimHYy 1 Becst 1o 70 kr. ITo BKycy oHa HalToOMUHAET CJaf-
kuit kaptodenb. CeroaHs mneiiepa sIBIsIeTCS] OMHON U3 TYPUCTUUYSCKUX J10-
cTompuMevaTeIbHOCTelt ocTpoBa [lacxu.

Puc. 229. Onna u3 kamep nemepsl AHa Te [1axy. Octpos [Tacxu

B Haium gHU TeppacHoe 3eMiiefie/ e TPUHSITO CYUTATh OUeHb BHICOKO-
TEXHOJIOTUYHBIM BUIOM 3eMJIEJEIINS, BEAYILIErOoCs Ha KyJIbTUBUPYEMbIX y4acT-
Kax, pacIioJIOXXeHHBIX Ha HECKOJIbKUX YPOBHSIX FOp, B BUAE IIMPOKUX CTyIIEe-
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Heil. Teppacsl (CTyneHr) HEOOXOAMMBI 111 KOHCEpBALlUM MTOYBHI, JIJISI 3a-
MeIJICHUS] UJIM HEeJOIYILIEHUsI ObICTPOU 3pO3MU TTOBEPXHOCTU M3-3a CTOKA
WPPUTALIMOHHBIX BOJ. B yCII0BUSIX TOp U ITpeATOpHii TeppacHOE 3eMJIeIe e —
3TO 3aMevaTeIbHOe MHXXEHEPHOE pellieHre, KOTOPOMY MPOCTO HET ajIbTep-
HaTuBLIL. TeppacHoe 3eMilefenne ¢ APeBHENIINX BpeMeH U3BECTHO BCeM Ha-
poaam, XUBYIIMM B TOPHBIX WU MPEATrOpHBIX pailoHax. OHO TpUMEHSIETCS
B Kutae, Ungokurae, Munonesun, @ununnuHax, Hemane, M3paune, a Tak-
ke B FOxHoii Amepuke (puc. 231-233).

Puc. 230. [Mocanku 6aHaHOBBIX MMAJTLM Y TIETIEPHI

Puc. 231. Pucosrsie Teppacel B Kutae
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Puc. 232. Pucosbie Teppachl B @uunmuHcKux Kopnuibepax

Puc. 233. Teppacbl uHkOB B [1epy

Ocrartku npeBHUX Teppac umerorcs Ha CeBepHoM KaBkase (puc. 234, 235).

Br160p KyJIETYp [1J1s1 BEIPAIIMBAHUS IIPU TEPPACHOM 3eMJICICTUU 3aBUCUT
OT 00beMa BhIMNAJAIOIINX B 3TOI MECTHOCTH OCAIKOB, KJIMMaTa, IIpeodiana-
IOILIETO HaIlpaBJIeHUs BETPOB U ellie psiaa (pakTopoB. B ogHux ciydasx ag-
(bekTUBHEE BHIpALIUBATh PUC WIN KYKYPY3Y, B IPYTMX— Yali, BUHOTPAI U Ipy-
rve KyJIbTYPBbI.
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Puc. 235. IpeBHue teppacsl Jlarecrana

ITpeanonaraercsi, YTO APEBHEUIIIMMHU U3 BCEX COXPAHUBIIUXCS TEppac
SIBJISIIOTCSI TEPPAChl, KOTOPbIe HEJJaBHO OOHAPYKEHbI apXeoJoraMu Ha Tep-
putopuu coBpeMeHHoi Poccun Ha KaBkase, B palioHe Maiikona. Ctpou-
TEJbCTBO MaKOICKMX PYKOTBOPHBIX TEPPACOBBIX KOMIUIEKCOB B TOpax siB-
JISIETCS 10Ka3aTeJIbCTBOM OCEIJIOCTU M BbICOKO MJIOTHOCTHU APEBHEIO Ha-
CEJICHUS, BBICOKOTO YPOBHS CEJIbCKOXO3SIMCTBEHHBIX U MWHXEHEPHBIX
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HaBbIKOB. IToka yuyeHble, UCXOMs U3 HaliIeHHbIX apTedaKkToB (OCTaTKU Ke-
paMUKU, OpYyAus Tpyaa, KOCTU U IPYToe), OTHOCSIT CTPOUTEILCTBO MaiKOII-
CKMX Teppac IpuMepHo K Havyary IV Teic. 10 H. 3. Ho Beab aTu apredakThl
CBUJIETEJbCTBYIOT TOJIBKO O TOM, UTO B YKa3aHHbBII MEPUO BpeMEHU Teppa-
CHI MCTTOJTb30BAJIMCH TSI 3eMJIEIeINsI, 8 HE O BDEMEHH CTPOUTEIBCTBA CAMUX
teppac. [IpocTo Bce moceayoline KyJbTypbl UCITOIb30BaIM MTOCTPOCHHbBIE
KEM-TO 1 KOT/Ia-TO TEPPACHI IS CETBCKOXO3SICTBEHHBIX HYXI. [10 MHEHUTO
YUYEHBIX, MAaKOTICKHE TePPACHI SIBJISTIOTCSI OMHUMU U3 CaMbIX IPEBHUX B MUDE,
IIPY 3TOM OHU MaJIO MCCeAOBaHBI. JJOITOXUTEIBCTBO TEPPAC MO3BOJISICT
CUMTATh CTPOUTEJIE STUX Teppac HEMPEeB3OWACHHBIMU UHKEHEPAMU U Ma-
crepamu. E1ie pa3 He00X0IMMO OTMETUTh, UYTO TEPPACHOE 3eMJIeIETNE — ITO
OUYCHb BHICOKOTEXHOJIOTUYHBIN BU 3eMJISICINS 17151 TOPHON MECTHOCTH, JIN-
IIEHHOU PaBHMHHBIX yUYaCTKOB U IJIOAOPOAHOM MOYBKI. TeppacHoe 3emJie-
JeJIe UMeeTCsl Ha BCceX MaTepuKax IJIaHeThl, KpoMe ABCTpaauu. MecToHa-
XOXACHMS Ha TIJIaHeTe TePPacCHOTO 3eMJIEAE/IUSI XOPOIIIO COTIacyeTcs ¢ Kap-
TOW OYaroB BO3HUKHOBEHUS OPEBHETO 3eMJIEAETUs Ha PAaBHUHHOMN
MECTHOCTH MpuMepHO 15 ThIC. JeT Hazax (puc. 236), cocTaBIeHHON 10 UC-
cJieJOBaHUSIM U3BecTHOro pycckoro yueHoro H. M. BasuiioBa. YcranosneHo,
YTO B YKa3aHHBIX oYarax paBHUHHOTO 3eMJIeIeUs UCTIOIb30BAIMCh HE AU -
KOpacTyIIne, a yXKe CEIeKIIMOHHBIE COpTa CEMSIH M KOPHETLTONOB.

s Q"‘n-‘;ﬁ'

4

Puc. 236. Ouaru npeBHeETO0 3eMienenus mo uccaenosanusasm H.W. BaBuiosa:
1 — 10>XKHOMEKCUKAHCKMI1; 2 —TepyaHCKuUii; 3 — Cpenn3eMHOMOPCKOIl; 4 — AOMCCUHCKUIA;
5 — INepenHeasuarckuii; 6 — CpenHeasuatckuii; 7 — Muauiickuii; § — Kuraiickuii

CrenyeT 106aBUTh, YTO COBCEM HEJABHO YUeHbIe OOHAPYXKUJIM, UTO HA
tepputopuu JIbsiHoc-ae-Moxcoc (cesep bosimBun) B caBaHHe AMa3oHUU
JPEBHUMU JI0IbMU OBbLIO co31aHO 0K0J10 4700 UCKYCCTBEHHBIX «JI€CHBIX
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OCTPOBOB». DTH MeCTa 3MMOI HACHIIIIAIOTCS BJIAroii, a JETOM U OCEHbIO 3/1eCh
3acyxa. B TeueHue cezoHa qox e UCKYCCTBEHHbIE OCTPOBA BO3BBIIIAIOTCS
HaJl BOIOM, MTO3BOJISIS CYIIIECTBOBATH JaBHO MOCaKaHHBIM Ha HUX JEPEBBSIM.
WccnenoBaHHbIe yYeHbBIMU OCTPOBA HECYT Ha ce0e crieibl YeJI0BEYeCKOli e-
aTeabHOCTH — OoJiee 10 ThIC. JIeT Ha3aa Ha HUX BhIPAILMBaI MAaHNOKY, CKBOIII
(MyCKaTHYIO THIKBY) U KYKYDPY3Y.

CoBepIlIeHHO 0YEBUIHO, YTO [UTUTETbHAS CEJICKITUS CETbCKOXO3SINCTBEH -
HBIX KYJIBTYp MOIJIa TPOUCXOAUTD TOJIBKO Ha y4aCTKax TEPPACHOTO 3eMiie/ie-
nus. CeroaHsIHee pa3HooOpas3re (PpyKToOB, OBOLIEH U 371aKOB KaXeTCs
BIOJIHE €CTeCTBEHHBIM. HO n1Kue nmpeaku onoMalHeHHbBIX CeJIbCKOXO03sI 1 -
CTBEHHbIX KYJBTYP OTIMYAJIMCh OT HUX HE TOJIbLKO 10 BHELTHEMY BUILY, HO 1
10 pa3Mepy, BKycy U ypoxkaitHoCcTH. Tak, KyKypy3a COBpeMeHHOIO BUia ObL1a
u3BecTHA B AMepuKe elle 6osiee S ThIC. JIeT Ha3aa. BeposTHbIM ee mpeaKoM
SIBJISIETCST AUKOPACTYIIUM TeocuHTe (pUc. 237) ¢ HEOOJbIIMM KOJINYECTBOM
MEJIKMX TBEPJIbIX 3ePEH.

Puc. 237. TeocuHTe — NMpeaoK COBPEMEHHOMN KyKYpy3bl

Jukopactyiiiasi MOPKOBB (puc. 238) BcTpeuaeTcsl Ha TeppUTOpusix EBporibl
u Azun. Ho KOpHeIUIoabl y AMKOI MOPKOBU ropbKue 1 xkecTkue. Cuuraercs,
YTO MPUBBIYHBIE HAM OPaHXeBble COPTAa MOPKOBU C TOJICTHIMU CAAJAKUMU
KOpPHETIJIogaM1 OBITM BbIBEIEHBI Ha TeppuTOpHH [0oImaHaInu.

OryplBl COBpeMEHHOTO BUIa ObUTH M3BeCcTHHI B MHIuM 601€ee 6 ThIC. JIeT
Hazaz. [TompoOHOCTCH MX ceIeKIIMM HEM3BECTHBI, HO IMKKeE OTypLbl (puc. 239)
BcTpeuaroTcst B MHauu u B HacTosiiee BpeMsi. OHU MaJieHbKUe, TOPbKUE U
KOJTIOUHE.
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Puc. 239. luxve nHaMiICKME OTYPIIBI

Puc. 238. lukopacrymias
MOPKOBb

BriosiHe 3aKOHOMEPHBIM SBJISIETCS MHEHUE, UTO IPEBHUE CEJIEKIMS U
MCKYCCTBEHHBI OTOOP HAallOMWHAIOT METOAbl COBPEMEHHOM MeHHOM
nHxxeHepuu. Ho BO3MOXHO, YTO Ip€BHME BbICOKOKYJIBTYPHBIE PACTEHMS SIB-
JISIFOTCS TIPEeIBECTHUKAMU YCIEXOB TPAAULIMOHHBIX METOJOB CeIeKIINH,
MoKa3bIBasi, YeT0 MOXKHO I0OUTHCS U 0€3 TPUMEHEHUS TEHETUYECKA MOJM -
(putupoBaHHbIX opraHusMoB (I'MO).

Bo3HuKHOBEHME APEBHETO 3eMJIee s HA pABHUHHON MECTHOCTH MpU-
MepHO 15 ThIC. JIeT Ha3a/1 XOPOIO COTJIaCyeTCsl C XPOHOJIOTUel KaTaKJIM3MOB
Ha 3emite. [pumepno 16,1 TeIC. et Ha3ag ouepeaHoe cOmkeHune JIyHbI ¢
3emJeii MpoIIo TOBOJbHO CIIOKOMHO — B XPOHOJIOTUU Maiisi OTMEUEHbI
TOJIbKO yparaHHble BeTpbl Ha 3eMJie, HO HET YTIOMMHAaHUI O METEOPUTHBIX
O6omOapaupoBkax u noronax. [IpeactaBuTesn IpeBHEro BLICOKOPA3BUTOIO
rocyaapcTBa yCroKOWIMCh M IpUMEPHO 15 ThIC. JIeT Ha3a/l CTaJIu OCBauBaTh
IU151 3eMJIeIe s OOIIIMPHbIE pABHUHHBIE TEPPUTOPUH 11O BCEH IJIAHETE, UTO
1 oTMeTUJ1 B cBoux uccienoBanusx H.U. Basunos. [1pu aTom ucnosb3osa-
JIUCh CETBCKOXO3SCTBEHHBIE KYJIBTYPbI, POLIEIIINE JJTATEIbHYIO CEIEKIINIO
U MCKYCCTBEHHBI OTOOP Ha yuacTKax TeppacHOro 3emiienesus B ropax. [1o-
5TOMY BITOJIHE €CTECTBEHHO, YTO CPEAM YYEHBIX OLHON U3 MOITYJIAPHBIX TE-
OpUIi SABJISIETCS] BEPCHSI OJHOTO Hapo1a, KOTOPbI OCBOWII 3eMJieie/he U 3a-
TeM CBOM HaBBIKU pacIipocTpaHui 1o Bceid 3emiie. A.FO. CKiIsipoB B KHUTE
«Hacneaue nbstHbIX 60r0B» («BUTBa 32 ypoXaii ...») BbICKa3bIBaeT CICAYIOLINE
WHTEPECHbBIE MBICIIU: «...HAIIW MPEJKU ObLIN aOCOTIOTHO YBEPEHBI B TOM, UTO
BCE MPOU3OIILIO M0 MHULIMATUBE U MO KOHTPOJEM OOTOB, CITYCTUBILIMXCSI C
Hebec. UMeHHOo oHU (3TH 60T1M) TTOJI0XKMIM BOOOIIE HaYaa0 LIMBUIU3ALUSIM
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KaK TaKOBBIM, ITPEIOCTABUIIN YETOBEKY CEJIbCKOXO3SCTBEHHBIE KYIBTYPBI
U o0yuuIu mpueMam semienenausi. Becbma npumevaTebHbIM SIBJSIETCSI TOT
(bakT, UTO MaHHAas TOYKA 3pEHUS Ha MTPOMCXOXKICHNE 3eMIICIETUsT TOCTION-
CTBYeT abCOJIIOTHO BO BCEX M3BECTHBIX pailOHAX 3apOXKIEHUSI IPEBHUX 11U~
Bun3aumii. B Mekcuky KyKypy3y npuHec Beaukuii oor KenanbkoaTiab. bor
Bupakoua obyuain 3emienennio Joaeil B nepyaHckux Augax. Ocupuc gan
KYJIBTYpY 3eMiienenst HapogaM Dduonuu (T.e. Aouccunum) u Erunra. Ily-
MEpOB MPUOOIIAIH K CETbCKOMY XO3IUCTBY DHKU U DHAWUIb — OOTHU, CIy-
CTUBIIHECS ¢ HeOec 1 IMpUHECITe MM CeMeHa IIIIeHUIIB U TaMeHs. Kuraii-
11aM roMoraJjii B ocBoeHuu 3emieacenust «HedecHblie [eHun», a B Tubet «Bna-
IbIKU MyapocTu» puHecan (ppyKThl U 3J1aKW, HEM3BECTHBIE 0 TOTO Ha
3emiie».

N ewe: «BTopoii mpuMeuaTenbHbIi (pakT: HUTIE, HU B KaKUX MUbax 1
JIereHIax, 4YeJIOBEK Jaxe He TBITaeTCs MTOCTaBUTh ce0e MIIM CBOUM ITpeaKaM
B 3aCJIYTy OCBOEHUE CEIbCKOro Xo3siiicTBal!l».

YuuTbiBasl BCe BHIIETIPUBENSHHOE, MOKXHO CEJIaTh BBIBO, YTO pa3Me-
LIeHUe U300paxXxeHusl 3eMJIeTallleB-CKOTOBOIOB paHblle U300paKeHUs
OXOTHUKOB-COOMpaTesieil Ha TorypaMe Xpama B MHIWMCKOM ropoae Maxa-
Oanumypam (puc. 227) He SIBJSIETCSI OIIIMOKOI, 8 COOTBETCTBYET UCTOPUUYECKUM
peanusam Ipouuioro Ha 3emie. OTHOCUTEIBLHO 0€30I1aCHO OXOTOI U COOM-
paTesIbCTBOM I'pUOOB, SIr0J U ChbeJOOHBIX PACTEHUI CTaJI0 BOBMOXKHO 3aHU-
MaThCsI TOJBKO ITOCTIE CTPOUTEIHCTBA B TOPHOM 1 JIECUCTON MECTHOCTH MHO-
TOYUCJIEHHBIX 10JbMEHOB (puc. 190), ABASIOMIMXCS TOCTATOYHO HAJAEXKHOMU
3alUTON OTMETEOPUTHBIX OOMOAPAUPOBOK U CBSI3aHHBIX C HUMU MOXAapOB,
B HanboJIee ryCTOHACEICHHBIX TEPPUTOPUSIX TTAHETHI.
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3. MPUYUHbI NEPEXOAA B IPEBHOCTU
OT CEICMOCTOWKOTO K HECEAICMOCTONKOMY
CTPOUTENbCTBY

ITpakTryecku Bce KaMEHHBIC COOPYKEHUST, OTHOCUMbIE COBPEMEHHBIMM
WCTOPUKAMU U apXeoJoraMu K aHTUYHOCTU — Tepuoay JpesHeit [periuu u
Hpesaero Puma (VIII Bex 1o H.3. — V BeK H.3.), JOILIA I0 HAC B MOJIypa3-
PYLIEHHOM WJIM MOJIHOCTBIO Pa3pyLIEHHOM COCTOSIHUU, YAaCTO 3aChIITaHHbIC
MHOTOMETPOBBIM CJIOEM TPYHTA. [JTABHBIMM TIPUYMHAMM Pa3pyIIeHUs Ka-
MEHHBIX COOPYXXEHUI YUEeHBbIC CUUTAIOT BAaHJAJIM3M HEKUX TUKUX TIJIEMEH
(BOOPYXXEHHBIX KOMbSIMU, JIyKaMU U cTpejiaMu!?) U KIIMMaTU4eCKUe BO3aei-
cTBUsI. MHOTOMETPOBbBIE CJIOU IPYHTA HaJl pa3BaItHAMU aHTUYHBIX COOPY-
JKeHUH, MO MHEHUIO yUeHbIX, 00pa30BaJICh €CTECTBEHHBIM MTyTeM MOYBO-
obpa3oBaHUs. Bo3MoOXHBIE KaTAKJIU3MBbI B TIPOIIJIOM KaK IPUYUHA pa3py-
IIEHUSI aHTUYHBIX KaAMEHHBIX COOPYXXEHUI paccMaTpuBaeTCs JUIIb
HeOOJIBIIION TPYMITON YUEHBIX. A 0 TUITOTe3aX, YTO KAMEHHBIE COOPYKEHUS
MOTJIH OBITh TOCTPOEHHBI 3a 10— 12 ThIC. JIET 10 MEpHoJa aHTUYHOCTH 1 JIpeB-
Hue Pum u [peninst BOZHUKIIN M CYIIECTBOBAIN CPEIN YXKe pa3pyIIeHHBIX
KaTakJaM3MaMu IPEeBHUX COOPYKeHUI, U peun HeT. Ho uTo ecTh ucTuHa?

Karaknuzmamu Ha 3emiie Hapsily ¢ METEOPUTHBIMU OOMOapIUPOBKAMU
W LIyHaMU SIBJITIOTCS M MOIIHbIE 3eMJIeTpsiceHusl. Yalle Bcero MUMEHHO OHU
B MOpSIX MJIM OKeaHaX BBI3BIBAIOT pa3pyIIMTeNIbHbIe MyHaMu. Kaskmblit 06-
pa30BaHHBIN YEJIOBEK YTO-TO CJIBIIIAN O IBVMXKEHUN TEKTOHUYECKUX TUIUT
JuTocdepsl 3eMIM M BBI3BIBAEMBIX 3TUM 3eMJIETPSICEHUSIX. DTa TUITOTE3a
craja oOLIeNMpU3HAHHOM COBCeM HeIaBHO — B 60-¢ Toxbl ITPOIILIOro BeKa.
OaHaKO MPUYMHBI ABMXKEHUSI CAMUX TEKTOHUYECKUX TUTUT A0 CUX TTOp OCTa-
I0TCSI 3aragKoii maxe st yaeHbIX. CyIlIecTBYeT LeJIblii psi TUITOTE3, HO Ka-
KUX-TU0O0 T0KA3aTEIbCTB OHU He UMEIOT. TOJIbKO MPeAToNoXeH s U He 00-
siee. B To Xe BpeMsI ycTaHOBJICHHE TIPUYMH 3eMJICTPSICEHUI MOKET TTIOMOYb
MX ITPOTHO3MPOBAHUIO, UTO YMEHBIIUT COLIMAIbHbIN yI1Iep0 1 MaTepUaibHbIe
TTOTEPH TIPH 3eMIICTPSICEHUSX.

ITo mocaenHUM HayYHBIM JAHHBIM, JIMTOChepa 3eMiIu BKIIIOUYaeT B ceOs
8 OCHOBHBIX TEKTOHUYECKUX TIUT (puc. 240). Ux rpaHulIbl, TJ€ 10 HEU3-
BECTHBIM TTOKa IPUYMHAM TIPOUCXOASAT CTOJKHOBEHUSI, SIBIISIIOTCSI 30HAMU
Hau0boJiee MOLIHbIX 3eMyIeTpsiceHUI Ha maHete (puc. 241). [1pu cunbHbIX
3eMJIETPSICEHUSIX HA MTOBEPXHOCTU 3eMJIM MOTYT TTOSIBJISIThCSI Pa3JIOMBbI 111U -
PUHO U IJTyOMHOI B HECKOJIBKO IECSITKOB UJIU COTEH MeTpOB (puc. 242).
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Puc. 241

. OCHOBHbIE 30HBI 3EMJIETPSICEHUI HA IPAHULIAX TEKTOHUYECKUX TIUTUT
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Puc. 242. Pa3ioM Ha TOBEPXHOCTH 3€MJIU IIpu 3eMiieTpsiceHuun B Typuuu 6 deBpais
2023 roga (mmpuHa pasznoma — 10 200 M, rmyouHa — 1o 30 m)

Cy1iecTBOBaBIIIME IO TIOCIETHETO BPEMEHU TUITOTE3bI O TTPUIMHAX TBH -
JKEHUST TEKTOHUYECKUX TUTUT paCCMaTPUBaIOT MHOXKECTBO (haKTOPOB, HAYH-
Hasl OT BHYTPEHHUX HEM3BECTHBIX MIPOIIECCOB B IIyOMHAX 3eMJIHM 0 TPaBH-
TallMOHHOTI'O UJIX AHEpreTuyeckoro BozaeicTeus Ha 3emmo ConHia. OnHa-
KO 1mocJjie HelaBHEro MolllHel1ero 3emaeTpsiceHus B Typuuu B heBpasie
2023 rona, MOBBIIIIEHHBI MHTEPEC YUEHBIX BbI3Baja €llle OJHa TMnoTe3a
O TIpUYMHE IBKEHUS TeKTOHNYECKNX TIUT 3eMin. 8 (peBpasst 2023 roma B
AN®.RU B TELEGRAM 6bu1a ony6IMKOBaHA OYeHb MHTEPECHAS CTAaThsI
A. Kozauenko «OrmnacHasi 6iM30¢Thb. TpurrepomM 3eMJIETPSICEHMSI MOTJIO CTaTh
paccrossHue 10 JIyHBI», Kacaroliascs MPUIMH HeTaBHUX 3eMJICTPSICEHUI B
Typunu u Cupun. BoT uto et aBTop: «B HaydHBIX Kpyrax MosiBUJIach
TUIIOTEe3a, 4TO 3eMiieTpsiceHus B Typuuu 6 peBpans 2023 r. MOTriu ObITh BbI-
3BaHbl OIM3KUM TipoxoxkaecHueM JIyHbl K 3emiie (puc. 243). [ToBbllIeHHas
rpaBUTAIINS CITyTHWKA HAIllei TIaHeThl MOTJIA TIOBJIUSITh Ha IBYDKEHUE BO-
JTHBIX Macc, KOTOPbIE BbI3BAJIU MepeMelleHue OKEaHCKOM TeKTOHUYECKOM
TUIUTBI, KOTOPast “MOIBMHYJIa” CBOI0 KOHTMHEHTAJIbHYIO COCEIKY. 3eMJIeTpsi-
CEHMSI TIPOMCXOIAT Ha pa3ioMe TeKTOHUYECKUX TITUT, KOTOPbIE TTOCTOSTHHO
HaXOJSITCS B ABVXKEHUU. DTOT MPOLIECC MOKHO CPABHUTD C OBIOILIMMUCS APYT
00 apyra JbAMHAMU BO BpeMs Jenoxona. B Kakoii-To MOMEHT OHU CTaIKM-
BalOTCSI, TPECKAIOTCS, U HAUMHaeTcsl 3emieTpsiceHre. Cuiia 3eMJIeTpsSICeHUS,
CKOJIbKO PETMOHOB OYIET MM 3a[I€TO, 3aBUCUT OT MHOXKECTBA (DAKTOPOB. Yue-
HbIEe TAKXKe HE UCKJIFOYAIOT BEPOSITHOCTU BAWSIHUS Ha 3TOT MPOLIECC pacrio-
JIOKEeHUS cnyTHUKA 3eMin. “EcTb IpeanonoxeHue, 4To TPUITEPOM 3eMIIe-
TPSICEHUI MOXET OBbITh paccTostHUE OT 3eMuiu 10 JIyHbl. MBI Bce 3HaeM, 4TO
MIPYJIMBHBIC TIPOIIECCHI CBA3aHBI C PACCTOSHUEM OT HaIllel TUTAHETHI 110 €€
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crnyTHuKa. [paButaiius JIyHbl TECHO CBSI3aHa € MPUJIMBHBIMU MPOLIECCAMMU,
a OHU B CBOIO OUYepeIb MOTJIM MOCTYKUTh MPUUMHON CIBUTa TEKTOHUYECKUX
IUTUT B 00JIaCTH, TAE COCIUHSIIOTCS YeThIpe U3 HUX — AHaTouiickasi, Apad-
ckasi, EBpaszuiickasi u AppukaHcKasi, 4TO U MPUBEJIO K KaTacCTpo(hUIeCKUM
nocaeacTBusIM”, — 3asgBui aif.ru mpodeccop Kadenpsl GU3MKu 3emMan
CIIoI'Y Bnagumup TposiH. Opouta JIyHbI UMEET CIOXHYIO (hopMy, OHA Ha-
XOOUTCS TO OJvKe, To gajbiie oT 3emiu. 21 suBaps 2023 roga JIyHa Oblia
Osrke Beero K 3emuie 3a rmocienHue 992 rona, paccTosiHUE A0 Hee COCTaBIIsI-
710 356 568 xM. [TocnenHsIsI cepus 3eMIIETPSICEHUI 3ajiesia CTPAaHBI TT0 BCEMY
Mupy. HamoMHuuM, 4To cHavyajaa paHHUM yTpoM 6 deBpasist ObLIN 3aPUKCU-
POBaHbI TOJIYKM MAarHUTYA0U 7,8 ¢c ouaroM Ha riyouHe 17 KM Ha tore Typuuu.
Yepes HECKOIBKO YaCOB IMPOM3O0IILIO ITOBTOPHOE 3eMJICTPSICEHUE MAarHUTY IO
7,5, IOA3€MHbIE TOJIYKH OLIYILIAIUCH B Psijie TypeLIKUX paiioHOB 1 yacTu Cu-
pun. Takke 0 MOA3EeMHBIX TOJTYKAX COOOIIAIN B COCeNHUX cTpaHax — B Mpa-
ke, M3panne u ApMeHUN. AKTUBU3AINAIO CECMUYECKUX MTPOIIECCOB OTME-
yajau B eHTpaibHoi yacTu KaBkaza — CesepHoii u FOxHoit Ocetun, Yeu-
He, Ipy3uu. B Tor xxe meHp B 600 KM K 3amaay oT AaMa-AThl TPOU3OIIIIO
3eMJieTpsiceHre Marautynoii 5,4 B Kazaxcrane. B HeKOTOpBIX 00JIaCTSIX CTpa-
HbI OIIYIIAJIMUCh TOJTYKU B 2—3 OaJiia. 3aTeM cuiibHeliee 3a nociaentue 40 et
semueTpsiceHue B 3,8 6awia 3adukcuposaan B mrare Heio-Mopk, B CLIA.
8 beBpansa 3emeTpsiceHUsI MarHUTy 10 3,6—4,7 HabI0anuch B Apre HTUHE,
Wunouesuu, [yapto-Puko, npogosxanuch ahTepiiioku (TOBTOPHbIE TOJIY-
KM C MEHBIIIEH aMILUIUTYI0M, yeM nepBbiii) B Typrun u Cupun. «Pazymeercs,
npuoanxeHue JIyHbl K 3emiie He Bcera MpUBOIUT K 3eMJIETPSICEHUI0. DTOT
MPOLIECC CBSI3aH C COCTOSIHUEM TEKTOHMUYECKHUX TUTUT U UX OJIM30CTBIO IPYT

Puc. 243. K Bonpocy rpaBUTallMOHHOTO Bo3AeicTBYs JIyHBI Ha 3eMJII0
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K IpyTy, UX AMHaMuKoM. [Toka yuyeHble He TPUILLIU K eIMHOMY MHEHMIO TI0
MOBOJY BJIMSIHUSI PACCTOSIHUS OT 3€MJIM 10 CITyTHUKA Ha 3eMJIETPSICEHUSI,
OJIHAKO JJAaHHas TUIOTe3a 00CcyXnaeTcs», — yTOUHWI TposiH».

CnpaBoYHbIN MaTepuan

MepBonpoxoauem, KOTOPbI NEPBbIM CBA3aN CynepayHUe ¢ NoBbl-
LEeHNEM CEMCMUYECKON N BYNIKAHWUYECKOM aKTMBHOCTU Ha 3emne, ABNA-
eTca KaHaAckuii npodeccop Muxaun Kosanes, Kotopbiii B 1980-e rogbl
amurpuposan us benapycu B KaHagy. CynepayHvem HasbiBaeTca acTpo-
HOMMYECKoe ABNEHNE, KOraa NOJIHONYHWE WA HOBOJlyHWeE coBnaaaeT
C nepureemM — MOMEHTOM Hambonblero connkeHunsa JlyHbl U 3emnu.
CynepnyHue HacTynaeT BCneacTBMe BpaleHuii JlyHbl BOKpyr 3emaun no
3NINNTUYECKON opbuTe. YUeHblit NpoBen CpaBHUTENbHbIN aHaN3 CTa-
TUCTUKKU 3eMNeTPACEHUI 1 cynepnyHuii. M. KoBanes cobpan AaHHble O
3emneTtpAaceHmax 2001-2009 rogos 1 CONOCTaBMA UX C epuogamum cynep-
NYHUIA. BbIACHWMNOCD, YTO XPOHO/IOMMYECKM 3TW ABIEHUA HYACTO COBMAAA/N.
«Korga nepureit u nosiHas (1160 HoBas) JlyHa He3HauYMUTeNbHO pasaeseHbl
Nno BpeMeHMU, Ha 3emne BO3pacTaeT CeEMCMMYECKan aKTUBHOCTb», — 00b-
ACHAET y4YeHbll. B npumep nccnesosatenb Npusen 3eMieTpaceHne Ha
lantn 2010 roga, yHecluee *KM3HM bonee ABYXCOT ThbICAY YE/IOBEK, KOTOpOEe
coBnano c cynepayHuem. CoBnaso HOBOJIYHUE C MepuUreem 1 3a HeZeno
00 AfepHOM KaTacTpodbl Ha ANOHCKoM A3C «PyKycrMma-2», CBA3AHHOM C
3emneTpsAceHnem 1 nocseaytoulen uyHamu. Cneayet o6aBuTb, UTO eLe
B HoAbBpe 2017 roga M. KoBanes npeaynpexaan B CBOEN CTaTbe, YTO
BEPOATHOCTb KaTaK/IM3MOB MOBbLICUTCA HA BPDEMEHHOM OTpPEe3Ke B pailloHe
21 saHBapna 2023 roga BBUAY HEOObIYaliHOM 61M30CTU HOBOYHUSA U NEpU-
rea. 6 ¢pespansa 2023 roga cuabHelwee 3emneTpaceHune B Typuum u Cu-
pUY YHECNO0 }K13HU 6onee 50 TbiC. YETOBEK M PaspyLInIo okono 160 Tbic.
30aHni B Typumnmn. «CelicMonory camm He OTPULLAKOT, YTO rpaBMTaLmA
JlyHbI BAMAET HA NpoLecc BOSHUKHOBEHMA 3eMNETPACEHWUIA, NPOM3BOAA
TpurrepHblii 3ddeKT. Beab oHa BO34ENCTBYET HE TO/IbKO Ha MOPA U OKe-
aHbl, HO M Ha Marmy nog 3eMHOI Kopoi», — 0BbACHAET YYEHbIA.

ITpocTo yauBuTebHO, YTO MpeaoxeHHass M. KoBasieBbIM rumoTesa cpa-
3y HAXOJIUT KOCBEHHOE MOATBEPXKIeHNE B UCTOPUUYECKOM MPOIILIOM YeIoBe-
yectBa. OOpaTUM BHUMAHMUE, YTO APEBHUE CKAJIbHbIE COOPYKeHUS (puc. 97)
TakK Xe, Kak ¥ moa3eMHble coopyxkeHus (puc. 120), nupamuasl (puc. 172) u
MacTaObl 00J1a1a11 BBICOKOM CeMCMOCTOMKOCTRIO. B onipeneneHHol creneHu
repevyrcaeHHbIe COOPYKEHUST KOMTUPOBAJIM €CTECTBEHHbBIE Mellepbl, KOTOPhIE
Ha paHHEM 3Talle Pa3BUTHS YeI0BEYeCTBA 3alUIIAIN JIIOAEH OT KaTaKIM3MOB
U TIPUBEJIU K TMOSIBJICHUIO TOJYOOr1a3biX (BCIEACTBUE HEAOCTATKA COTHEY -
HOTIO CBETa) U CBETJIOKOXUX ofeii. CiaeayeT HalIOMHUTD, YTO BO Bcex 0e3
HUCKJTIOUEHUS CYIIECTBYIOLIMX JIETeHIaX IPeBHUE «O0TW» ObLIU TO1y0Oor1a3bie
1 CBETIIOKOXME.
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B npeBHOCTU MIPUMEHSIIN U CEICMOU30IUPYIOIIME CJI0OU B (pyHAAMEHTaX
KaMEHHBIX COOpyXeHU (puc. 244). 3eMieTpsiceHUs MPU KaTaKJau3Max Ha
3emMJie He CMOTJIN Pa3pyIIUTh MepeyrcIeHHbIE BBIIIE CeICMOCTOMKME Ka-
MEHHbBIE COOPYKEHMUSI, U OHU JIOIUTH 10 HAIIMX JHEH MaJoTOBPEXKIEHHBIMMU.

Puc. 244. CeiicMou3oupyolye cjou B (PyHIaMeHTe IpeBHEro coopykeHus B [peuyu

ABTOpPOM JaHHOI KHUTHY B paszzene 5.3 mpeajioxeHa 15 IUPOKOTo 00-
CY>KIEHMSI XPOHOJIOTMSI KaTaKJIM3MOB Ha 3emMJie B mpo1iuioM. M coriacHo 3Toit
XPOHOJIOTHH, Tieprof ¢ 16,1 TeIc. et 1o 12,8 ThIC. JIeT Ha3ad XapaKTepu3y-
€TCsI OTCYTCTBHEM KaTakJIM3MOB Ha 3emiie (JIyHa Kak caMOCTOSITeIbHAs T1j1a-
HeTa ObljIa OYeHb aJeKO OT 3eMJin). DTO, O MHEHUIO aBTOpa, pacciabuio
JIPEBHIOIO IIMBIIM3ALIMIO, M HAIIIM TIPEIKH PEIIIIN, YTO CYUTBHBIX 36MJIETPSI-
ceHuit Ha 3emJe Gosbliie He OyneT. BMecTo HameKHbIX CEeHCMOCTOMKUX CO-
OpYXKEHUI CTal CTPOUTHCSI KpacHBBIe HECEMCMOCTOMKIE «aHTUYHBIE»
coopyxeHus tuna [Mapdenona (puc. 245). KameHHbIe 6J10KH, CBOOOIHO
MOCTaBJEHHbBIE IPYT Ha pyra, — IMPOCTO YXKac C TOUKU 3peHUSI CECMOCTOM -
koctu. [Topa3uteabHO, HO HA CEICMOOTIACHBIX TEPPUTOPHUIX HbIHEITHEeH
Typuuu, rae pUKCUpyoTCs AECITKU ThICSY 3eMJIETPSICEHU B rof1, ObLIO I0-
CTPOEHO HECEMCMOCTOMKMX «aHTUYHBIX» COOPYKEHMIA O0JIbIIIE, YeM Ha Tep-
puTtopusix MeHee ceiicMuuHbIX [periun u MUtanuu. Benb He Moria Best apeB-
HsIs1 HUBWIM3aLs coiitu ¢ yma!? BeposiTHO, yxKe B 9TOT epHro CKaJbHbIe
XpaMBbl, TTOA3eMHbIC TOpoAa U MUPaMUIbl OKa3aJIUCh 3a0pOILIEHHBIMU, U U3
HUX OBIIO U3BATO BCE TEXHOJIOTHIECKOe 00opymoBaHue. [ToaToMy 1 HaxomsT
COBPEMEHHBIE apXe0JI0TH B IPEBHUX MYCTHIX COOPYKEHUSIX MYCThIe CapKO-
(baru, B TOM UKCIIe U OTPOMHBIX pa3MepoB (puc. 246).
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CnpaBoYHbIii maTepuan

YBEpeHHOCTb B TOM, 4TO capKkodarn BHyTpM NMpamuz npeaHasHava-
NINCb ANA 3aXOPOHEHUA MyMUit GapaoHOB, OKa3asiacb TparMyeckom ana
M3BECTHOrOo ermneTckoro apxeonora M. [oHelima 1 ero NepBoro NOMoLL-
HUKa. O6Hapy»*unB B 1951 roay HeM3BECTHYIO NOypPa3pyLUEHHYIO NUpa-
Mmuay dapaoHa CexemxeTa, apxeonor TPU rofa NoTPaTM Ha PYKOBOACTBO
ee packonkamu. Mpu packonkax 6blv BCKPbITbl TPW 3aneyaTaHHble Ka-
MEHHble ABepU, HalAEeHbl Pa3INYHble APEBHUE 30/10Tble YKpaLLEeHUA.
Cam capkodar 13 anebactpa TakKe 6bl1 HaAEXKHO 3aneyaTaH. Ha capko-
dare nexkan UCTNeBLUMI M 0BYIIMBLUMIACSA BEHOK U3 TPAB UM KYCTapHUKa.
To, yTo rpabutenn nupamung moriun aobpaTbca 40 capkodara paHblue
YYeHbIX, UCKNOYANOCh. B NPUCYTCTBMM MOYETHbIX FOCTEN U XKYPHAUCTOB
capKkodar 6bin BCKpbIT (prc. 247). OH oKasancs... NycT. HUKTO HU4ero He
MOT NMOHATb. Bbl/IM BbICKa3aHbl pa3iyHble rMnoTe3bl 0 Npon3oLweaLem,
B TOM YMc/ie Npo3ByYanu ob6BmMHeHUs B agpec M. loHelma 1 ero nomolL-
HMKa B KpaKe COKPOBULL U3 capKkodara. MmeroTca ceefeHuA, 4To nocne
Npoun3oLeaLEero apXeoaor YacTo CNYCKaNCs B «norpebanbHyo» Kamepy
nupamunabl U Yacamu 3a4yMYMBO cuaen y capkodara. B 1957 rogy M. lo-
HEWM MOKOHYUA KU3Hb CAMOYBMINCTBOM, @ HEMHOTO MO3}Ke 3TO NPOU30-
LU/SIO M C ero NOMOLLHMKOM. B HacTosiLee BpeMsa MpPamMOopHbIN 61ocT ap-
xeonora ctouT nepes Ermnetrckum myseem B Kampe Kak 3HaK ero Bblaa-
IOLLMXCA apPXe0N0rMyeckux 3acnyr nepeg, Ermntom.

MNo-sugumomy, nupamuga CexemxeTa ABNAAACL HE MMPAMUAON, A
ApeBHel mactaboi, KOTOpY NO34HEe NbITa/INCh NepeaenaTtb NoA 3a-
XOpOHeHMe. A capkodar ABNANCA KAMEHHbIM HecropaembiM cendom,
TOYHee AWMKOM, ANA LeHHOoro ob6opysoBaHUA U AOKYMEHTaLun B
macTabe.

Puc. 246. CroToHHbBIe MpaMOpHBIe IycThie capkodaru Cepanmnyma B Cakkape. Erumer
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Puc. 247. Ilycroii capkodar nupamuasl Cexemxera
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TMoaTBepkaeHrEM paccMaTPUBAEMON XPOHOJIOTUM KAaTaKJIU3MOB SIBJISI-
€TCs Y TO, UTO B 3TOT Xe Mepuo, TpUOIM3UTEIbHO 15 ThIC. JIeT Ha3al, APeB-
HEeHW HUBUIN3aLIMEe HAUMHAIOT OCBAMBAThC I BEACHUS CEJIbCKOTO X031 -
CTBa OOLLIMPHBIE MJIOAOPOAHBIC pABHUHHBIEC 36MJIU 110 BCeil MJ1aHeTe. DTa Ha
MEPBBIi B3IJISL 3ara0uHAast 3aKOHOMEPHOCTD OblLlIa yCTAHOBJIEHA U3BECTHBIM
pycckuM yueHbIM H. V. BaBuiioBeiM (puc. 236). YIuBieHNe COBPEeMEHHBIX
YUEHBIX BBI3BIBACT TO, UTO B YKa3aHHBIX OYarax paBHUHHOTO 3eMJIeICIUs UC-
MOJIb30BaJIMCh HE AUKOPACTYIIHE, a YKe CeIeKIMOHHbIE COPTa CEMSIH M KOp-
Herutoa0B. CoBepIIeHHO OYeBUIHO, YTO IIPEIIIeCTBYIONMIAS IJINTEIbHAS Ce-
JIEKIMST CEJIbCKOX03IMCTBEHHBIX KYJIbTYP MOTJIa MPOUCXOAUTh TOJIBKO Ha
yJacTKax TEppacHOro 3eMJIeJIe/ NS B ropax ¢ 3alllUILeHHbIMU OT KaTaKJIU3MOB
CEMCMOCTOMKUMM OJIArOYCTPOSHHBIMMU TIelllepaMy WJIM CKaJTbHBIMU COOPY-
JKeHUSIMM, a TaK>Ke Ha HeOOIbIIMX pa3ieIeHHbIX (711 MUHUMU3AaLUU yIlep-
0a OT IT0XapoB MPU METEOPUTHBIX OOMOapAMPOBKaX) y4acTKaX BOKPYT IO/ -
3€MHBIX TOPOJIOB.

BeposiTHO, Benmuaiiliieit Tpareaueii B MCTOPUM Y€JIOBEUYECTBA SIBJISIETCS
TO, YTO HE OXMJaeMble HAIIMMU TNpeaKaMu KaTaKJAUu3Mbl IPUMEPHO
12,8 ThIC. 1T Ha3a/, CBSI3aHHbIE C OJIM3KUM ITPOX0oxKAeHUEM JIyHbI OT 3emIIu,
(pakTHUECKM YHUUTOXWIN LUBUIU3ALNIO U Pa3pyIInId OOJIbITUHCTBO He-
CeMICMOCTOMKUX «aHTUIHBIX» COOpYyKeHni1. OCOOEHHO B CEMICMOOMAaCHBIX
30HaX, TaKuX Kak Tepputopust Typuuu (puc. 248). BeposiTHO, yacTh «aHTUY -
HBIX» COOPYKE€HUI1 B AaIbHEHNIIIEeM ITbITAJINCh BOCCTAHOBUTH, HO KATAKJIM3MBbI
11,5 ThIC. 1eT Ha3a1, BbI3BAHHBIE TPaBUTALlMOHHBIM 3axBaToM JIyHbI 3emuieit,
9TU COOPYXKEHUST OKOHYATEIbHO pa3pyiin. BoaMoxHoO, 4To 1o3:xe, Bo Bpe-
meHa JlpeBHeli Ipeuun u JIpeBHero Puma, oTHOCUTEIbHO HEOOJIbIINE Ka-
MEHHbBIE COOPYKEHUST BOCCTAaHABIMBAINCH. Y 9T BOCCTAaHOBJIEHHBIE COOPY-
JKeHUS AeCTBUTEILHO MOTJIM OBITh B JaJIbHEHIIIEM pa3pyIIeHbI IJIeMeHAMU
BapBapoB.

Bepcuio o paspylieHUr MHOTUX «aHTUYHBIX» COOPYKEHUI UMEHHO 3¢M-
JIETPSICEHUSIMU, a He 1lyHaMM MMOATBEPKAaeT, HallpuMep, CpaBHEHHUE coXpa-
HUBIIUXCS OCTAaTKOB Xpama ApreMmunl (puc. 248, 249) B ropone Kanuce B
Typuuu u xpama IMappeHoH (puc. 245) B Ipeuuu. Ha packonkax KoJIOHH
xpama Aptemubl (puc. 249) BUIHO, YTO KOJIOHHBI HAXOASTCS MO MHOTO-
METPOBBIM cJioeM rpyHTa. [1o olleHKaM apXeoJioroB, 0l IpyHTa JOCTUTA
7 M U SBJISIICS €CTeCTBEHHBIM HaKOTJIEHUEM OCaKOB IPU MOYBOOOpa3oBa-
Huu. OgHaKO MPOCTOI pacyeT MOKa3bIBAET, YTO CJIOU rpyHTA TOJLIMHON 7 M
MOT 00pa30BaThCs MTyTeM HaKOTUIEHUST TOJIBKO 3a cpokK oT 60 1o 140 ThIC. JTeT
(cKopoCcTh MOYBOOOpPA30BaHMsI, MO JaHHBIM y4YeHBIX, cocTaBiaseT 0,05—
1,2 mm/rom). Ho ropon Capauc (1 ¢ 3TUM COTJIaCHBI TE XK€ apXeOJI0TH) ellle
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He cymiectBoBas 60— 140 Teic. sieT Ha3aa. CiegoBaTeIbHO, TPYHT C KAMHSIMU
MOT OBbITh MPUHECEH TOJbKO M3BHE MOIIHBIM IlyHaMu. XpaM ApTeMUibl B
Typiiu MoT OBITH pa3pylieH Kak IyHaMU, TaK ¥ TTOCJIeAYIOIITMU 3eMJIETPSI -
CEHUSIMU.

Puc. 248. OcraTku xpama Aptemuabl B Capance 1mocjie packKoroK 1 yIaJeHUs TpyHTa

CnpaBoYHbI maTepuan

LlyHamn — gnHHbIE BO/IHbI, MOPOXKAAEMbIE MOLLHbIM BO34ENCTBMEM
Ha BCHO TO/ILLY BOAbl B OKEaHe Uau apyrom sBogoeme. NepBoe HayyHoe
onucaHue uyHamu aan Xoce ge AKkocta B 1586 roay, korga B ropoae Jiume
(Mepy) nocne moLLHOro 3eMAETPACEHMA LlyHAaMU BbICOTOM 25 M BOpBanoch
Ha cywy Ha pacctoaHme 10 Km. CKOpOCTb LyHaMW B OKeaHe MOMKeT A0-
ctmratb 900 Km/4ac, a Ha KOHTUHEHTaNbHOM Lenbde — 300 kKm/yac. Mpwn
TaKOM CKOPOCTU LlyHaMU BCE CMETAET Ha CBOEM NYTU — AePEBbA, TPYHT
M NOCTPOMKN. BbICOTa CaMbIX MOLLHbIX M3BECTHbIX M 3aPermcTpMpoBaHHbIX
LyHamu Ha Anacke coctaBnana 67 m (1964 rog) u 500 m (1958 roa).
MmetoTcAa KOCBEHHbIe A0KAa3aTeNbCTBA BbICOTbI LLYHAMM B MPOLUIOM
1000 m n 6onee. Camoe cmepTOHOCHOE LyHamu Habaoganock B KOro-
BocTtouHom Asunu B 2004 roay. B 06Liei CNOKHOCTM OT 3TOrO LyHaMu no-
rméno 235 TbiC. YENIOBEK.

Ha nByx konoHHax xpama ApTeMuibl KAMEHHbIE KOHCTPYKIIUU MO KaKOii-
TO NMPUIMHE OTCYTCTBOBAJIU, U KOJIOHHBI COXpaHWINCh. [1prunHoii coOpoca
KaMEHHBIX KOHCTPYKIIUIA C KOJIOHH MOT ObITh CUJIbHBII y1ap, HATPUMED CKO-
IJICHWEM KPYITHBIX IEPeBbEB, MPUHECEHHBIX IyHaMu. O0 yiaape CBUICTEb-
CTBYET CYIIECTBEHHBIN MOBOPOT KAMMUTEIW HA OHOW U3 COXPAHUBIIIMXCS
KOJIOHH xpaMa (puc. 249). 3-3a oTHOCUTETBHOI «JIETKOCTU» (TSIKEJIble Ka-
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MEHHbIE KOHCTPYKIIMHU OBLTM COPOIIIEHBI C KOJJOHH) ABE KOJOHHBI YIIEIETN
Kak Mpu TMHAMUYECKOM yJape IpyHTa, MPUHECEHHOI0 I[lyHaMU, TaK U MpU
MTOCTIEMYIOIINX 3eMJIETPSICEHUSX. DTOT BBIBOII ITOATBEPKIACTCS M pACKOITKa-
MU XpaMOBOT'0 COOpY>KeHUs B u3pansibckoM ropoje beitt Illeane (puc. 250),
IIe HeT ylenaeBIIuX KoJoHH. CemnyeT OTMeTUTD, 9To Kak B Capauce, Tak 1
B beiiT-1lleaHe pa3pylieHHbIE XpaMOBBIE COOPYKEHUSI HAXOASITCS B HUBMHAX
Hexasaeko ot pekK. Paspymennsiii xpam Ilapdenon B Iperun (puc. 245) pac-
MOJIOXKEH Ha BbICOKOT ckajie (150-MeTpoBOii CTOJIOBOI TOpe) 1 MTO3TOMY ObLIT
HEeIOCTYTIEH U IIyHaMHW — Ha KOHCTPYKIIMSIX XpaMa OTCYTCTBYeT HaHEeCEeH-
HbII TPYHT. HeT orutaBiieHHbBIX KaMHE#, YTO MOTJIO Obl CBUAETEILCTBOBATE O
pa3pylIeHUU Xpama B pe3yJibTaTe MeTeopuTHOI 6oMOapapoBku. OueBUIHO,
YTO MIPUYMHON €0 pa3pylIeHUsI MOTJIU SIBJSTHCS TOJIBKO 3eMJIETPSICEHUS.

Puc. 249. Ocratku xpama Aptemubl B Capauce nMpu pacKomkKax
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Puc. 250. 3aHeceHHBIE TPYHTOM OCTaTKM XpPaMOBOT'O COOPYKEHUST
B ropoae beiir-11leane. M3paunb

N3 paccMoTpeHHOTrO BhIllIe MaTeprala cleayeT, YTO TUIIOTe3a O CBSI3U
3eMJIETPSICEHUI C TpaBUTALIMOHHBIM Bo3jaelicTBueM JIyHbl Ha 3eMJTo yepe3
MPUJINBHBIE (OTJIMBHBIC) BOJHBI, BhI3bIBAIOIINE TBUKEHUE TEKTOHMUECKUX
TUIUT TUTOCephl 3eMJH, SIBJIIeTCs HauboJiee mpaBaoIoa00HO! U3 BCeX Cy-
IIECTBYIOIIMX TUITOTE3 O IPUIMHaX 3eMieTpsiceHuii. M JlyHa mopoxmaet He
TpUrrepHbiit 3dekT (3(pdeKT crmycKoBOro Kypka B pyxKbe), a SIBJISIETCS OC-
HOBHOM IIPpUYMHOI 3eMiIeTpsiceHuid Ha 3emyie. He ObLJIO B IPOIIJIOM ThICSI-
yeneTusmu JIyHbl psiaoM ¢ 3eMiieid — He ObUTO MPUJIMBHBIX (OTJIMBHBIX) BOJTH
MOpeil 1 OKe€aHOB, BBI3BIBAIOIINX IBUKEHNE TEKTOHMIECKUX TUIUT U, KaK
CJICCTBUE, HE ObLIO CUJIBHBIX 3eMJICTPSICEHUIA.

3aKOHOMEPHOCTH, YCTAHOBJICHHBIE KaHAICKNM YIeHBIM M. KoBasieBbIM,
JAI0T HAaZE Kbl HA BO3MOXKHOCTb ITPOTHO3UPOBAHNSI CUJTbHBIX 3eMJIETPSICEHU I
Ha 3emJiie. Ho aTa runore3a oqHOBpEMEHHO SIBJISIETCS U CEPbE3HBIM MpeTy-
MpeXIeHUeM 15 YeIOBEUECTBA, TaK KaK M0 COBPEMEHHBIM TaHHBIM YUEHBIX
Jlyna ynansiercst ot 3emiu (IipyMepHO Ha 4 CM B IOfI) B aIrtoree, HO IpY 3TOM
npubKaeTces K 3eMiie B iepuree. A 3T0 yBeJIMUMBAET NPUJIMBHBIE (OTJIMB-
HbI€) BOJIHBI, YTO BbI3bIBAET JOTOJHUTEIbHOE IBUXKEHUE TEKTOHUUECKUX
winT Ha 3emiie. Pe3yabTaToM SIBJISIFOTCS CUJIbHBIE 3eMJIETPsSICeHUS (Harpu-
Mep, HegaBHo B Typuuu). M aTOT npoliecc ¢ Te4eHUEeM BpeMeHU OyaeT Ha-
pacrtatb, M 3eMJIETpsICeHUsI OyayT yCuImBaThes. Bo3MoXHO, 94TO ceiicM00-
MacHBIMU CTaHYT AaXKe 30HbI, KOTOPbIE CeiiUac CUUTAOTCS HECEHCMUYECKU -
Mu. U pa3pyieHHbIe HeCeICMOCTOMKIE KaMEHHBIE COOPYKEHUS APEBHOCTH
JIOJIKHBI 3aCTaBUTh YEJ0BEUECTBO C 00JIbIIIEe OTBETCTBEHHOCTHIO OTHOCUTh-
€S K CTPOUTENIBCTBY COBPEMEHHBIX 3MaHMI 110 BCEi TIIaHeTe.
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4. MN® O BPOH30BOM BEKE B UCTOPUN YENTOBEYECTBA

TTpexne yeM paccMaTpUBaTh XPOHOJOTHUIO KaTaKJIM3MOB Ha 3eMJie B IPoO-
1LIJIOM, CJIEIYET OCTAHOBUTHCS HA 00JIE€ YEM COMHUTEBHOM JEJIEHUU JPEB-
Heei armoxyu Ha KaMeHHbBI, OPOH30BbIN U KeJIe3HbI BeKa-MepUO/Ibl.
JlaHHBI MaTepuall ObLT OIYOJMKOBAH aBTOPOM B BUJIE OTACIbHON CTaThH,
HO XO04YeTcsl TToKa3aTh ero U B JaHHOUW KHUTE B CBSI3U C MpeajaraeMoi K pac-
CMOTPEHUIO 1 00CYKIE€HUIO XPOHOJIOIMH KaTaKJIM3MOB Ha 3eMJIe B ITPOIILIOM.

YcraHnosneHHoe apxeosioramu XVIII Beka orcyrctBue B [II—IV Thicsiue-
JIETUSIX JI0 H. 9. IPEBHUX U3JIEUI U3 KeJle3a U HaTMYre IpeBHUX OPOH30BbIX
WU3JeM TPUBEIO JATCKOTO apxeoJjiora u nupekTopa LleHTpanbHOro mysest
Hanuu Kpucrnana Tomcena B 1836 romy K BBIBOLY 0 00j1€€ paHHEM KCITOJb-
30BaHUU B IpeBHOCTU OPOH3HI, a He kese3a. Bee akcnonatsl Mysest K. Tom-
CEH pasJiesisijl Mo MaTepuany Ha KaMeHHble, OPOH30BbIE U XXeJIe3HbIe. DTa
cucTeMa Mojyyusia Ipu3HaHUe He cpa3y, HO TTOCTENIeHHO ee MPUHSIIN Ha
BOOpYXKEHHUE U IpyTue yueHble. B nanapHeliem kiaccudukanuio ToMmceHa
pa3Bui ero yueHuk Menc Bopco. B mpeBHeiiuieii amoxe cTaau Bblae-
JISITh TPU TlepUoJa: KaMeHHbI BeK (OT BOBHMKHOBEHHUS YesloBeKa 10
III ThIC. 1O H. 3.), OpoH30BHII BeK (¢ KoH1a IV 1o Hayana 1 ThIC. 10 H. 3.),
JKeJie3HbIN BeK (¢ 1 ThIC. 10 H. 3.). B cBO10 ouepenb, KaMeHHBII BeK Moapas-
JleJisieTcsl Ha IpeBHEKaMeHHBIH (1ajIeoJIuT), CpeqHEKaMEeHHBIA (Me30JIUT),
HOBBIII KAMEHHBIN (HEOJUT), MEIHO-KaAMEHHBIN (9HEOJIUT) — MePeXOaHbII
K OpoH3e. [TOHATHO, YTO MPU 3TOM HE JOIYCKaJIOCh AaXe MBICIU O CylIe-
CTBOBaHMU B IPEBHOCTH BBICOKOPA3BUTOIO TOCY1apCTBa.

CnpaBoYHbIN MaTepuan

06 ncnonb3oBaHUM pa3nnYHbIX MeTannoB 6onee 10 Tbic. NeT Ha3ag,
pacckasbiBaeT MNnatoH B Ananore «Kputuinn: «...Ecim HeKoTopble cBOU
NOCTPOMKM OHUM ZileNanIn NPOCTbIMM, TO B APYTMX OHW 3abaBbl paay UCKYCHO
COYeTaNI KAMHM PA3HOro LBeTa, CoobLLan MM ecTeCTBEHHYIO NPenecTb;
TaKKe U CTEHbI BOKPYF HAPYXHOMO 3eMJIAHOTO KO/bLLA@ OHW MO BCEWN OKPYK-
HocTu ob6aenanun 8 ME[b, HaHOCS MeTann B pacn/iaBN1eHHOM BUAE, CTEHY
BHYTPEHHero Bana nokpbian antbem n3 OJI0BA, a cTeHy camoro akpo-
nona — OPUXAJTKOM, ncnycKaslumMm orHmctoe 6aunctanume... Bero BHeww-
HIOIO MOBEPXHOCTb Xpama, Kpome akpoTepures, OHWU Bblnoxuan CEPE-
BEPOM, akpoTtepuu ke — 30/I0TOM; BHYTpM B3rNa4y ABAANCA NOTONOK
13 C/IOHOBOW KOCTU, BECb U3yKpalueHHbI 30/10TOM, CEPEEPOM 1 OPU-
XAJIKOM, a cTeHbl, CTONMbI U NMOJbl CNIOWb 6b1AK BblNOKeHbI OPUXAST-
KOM. Moctasmnau tam n 30/I0TbIE n3saaHua...». o nmerowmmca Ha
CEerogHAWHMN AeHb AaHHbIM, OPUXAJIK — 3TO CMJ1aB, COCTOALLNI U3 75—
80 % mean, 15—20 % LMHKA U HE3HAYUTENbHOrOo (CefoBOro) Konnye-

CTBa HUKeNA, CBMHLA M Kenesa. YnomuHaeT [11aToH 1 0 »Kenese: «...M BoT
[EecATb Lapen, 0CTaBLWNCb OAHU M BO3HECLWN 6ory MoanTey, 4Tobbl OH
cam n3bpan ana ceba yrogHyto XepTsy, NPUCTYNanun K nosne bbika, HO
6e3 npumeHeHuna EJIE3A, BOOPY!KEHHbI€ TOJIbKO Nankamu u
apKaHaMMU...».

CeroHsa MOXHO yTBepKAaTb, YTO bnarogaps yHUKanbHbIM 06CcTOSA-
TeNbCTBAaM OCTATKM APEBHENLUNX CTa/lbHbIX MEXAaHU3MOB Ha NaHeTe
BCe-TakM 0bHapykeHbl. Hanpumep, ropa baliryHwaHb B Kutae c ocraTt-
Kamu apeBHero gupuxabnsa cpegm 6asanbtoBbix cTon608 (puc. 15). Au-
puKabab C NPUMEHEHMEM CTa/IbHbIX KOHCTPYKLMI MOT BbITb MOCTPOEH
He paHee 10 250 net Hazaga,. [NochegHMMM Uccnef0BaHNUAMM apXeoaoros
TaKKe YCTaHOBJIEHO, YTO N34e/nA U3 Meaun U CBMHLA MCNONb30BaINCh
KUTENAMM APEBHEro TypeLKoro ropoaa Yatan-XwotoKa, KOTopbli cyLe-
ctBoBan ¢ 7400 r. o H. 3. no 5600 r. go H. 3.

Puc. 251. Crapeiimmii o6uTaeMblii IepeBsIHHBIN ToM B Mupe Ha PapepcKux ocTpoBax

3abny:kaeHre apxeooros Npu Nepuoan3aumnm ApesHenwen anoxm
Ha KaMeHHbIN, GPOH30BbIN U *Kee3Hbl BEKA, 3aK/1H0YAETCA B TOM, YTO
OHMW He Y41, YTO CKOPOCTb KOPPO3UM Kene3a Npu O4HUX U TEX XKe YC0-
BUAX B AECATKM pa3 60/1bLe CKOPOCTU KOPPO3MK BPOH3bI. B HOpManbHbIX
aTMoChepHbIX YCN0BUSAX CKOPOCTb KOPPO3UM cTanm noutn B 20 pas 60/1b-
e CKOPOCTM KOoppo3unn 6poH3bI, a B MOpPCKOM Boge — noyTu B 40 pas.
Ecnv Ha MacCMBHOM »KenesHOM CTaHKe BbITOUUTb U3genine U3 6poH3bl 1
OCTaBUTb X BMECTe Ha OTKPbITOM BO34yXe Ha BeKa, To Yepe3 1000 net
OT XKeNe3HOro CTaHKa He OCTaHeTCA AaXKe PXaBOro NATHA, a MOKpPbIToe
OKMcnamum 6poH30BOE M3aenne coxpaHuTes. U kenesHole U3genus, npo-
M3BeAeHHbIe Ha TbICAYENeTUS paHbLLe UM OAHOBPEMEHHO C BPOH30BbIMMU
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N34eUAMM, NMPOCTO HE MOT/IN COXPAaHUTLCA [10 Halero BpemeHu. Ho aTo
He 03HayaerT, YTo MX He BblN0. Kak HeNb3s yTBEepPKAaThb, YTO B APEBHOCTU
He MCMo/Ib30BaNach APEeBECUHa NPU CTPOUTEbCTBE A0MOB. OCTaTKu ape-
BECUHbI TaK e, KaK U >KeJe3HbIX U3AeN1I, HE MOMIN COXPaHMTbCA 3a
CTO/Ib AONTUI CPOK. A MHaue, ec/iv Ce[0BaThb JIOTUKE apXxeosoros, ae-
peBAHHbIN BEK Havasica npumepHo 1000 fieT Ha3ag, Tak Kak camoe CcTapoe
B MMpe AepeBaHHOe cTpoeHue (puc. 251) HaxoauTcsa Ha DapepcKux
ocTpoBax (JaHuAa) n HacunTbiBaeT okosio 1000 neT (MoATBEPKAEHO Lep-
KOBHbIMW [OKYMEHTaMu).

Bocnonb3oBaBinch JaHHBIMU Bukumnenuu, KpaTkKo paCCMOTPUM, YTO
M3BECTHO HA CErOIHSIIHUMI JeHb 00 00pa30BaHUM APEBHEMIINX rOCyIapCTB
niaHeThl. KoHeYHOo, moka 6e3 MpUBS3KHY K IMOTUOIIEl ApeBHEN BEICOKOPa3-
BUTOH LIMBUJIN3ALIAN.

Jlpeenss Ipeuus

B TeppuTopuu, KOTOpbIe BXOISAT B MTOHATHE «peBHsIsT [pers» (Dnnana),
y4eHbI€ BKIIIOUAIOT MECTa PaCcCeIeHUS IPEBHUX I'PEKOB — 3JUIMHOB B IIEPUO/T
rpeyecKoi KOJOHU3alMM, KOTOphI HaunHaeTcs ¢ pyoexxa I11—I1 Teicsiuene-
THI IO H. 3. (BOBHMKHOBEHNE MEPBhIX TOCYIapCTBEHHBIX 00pa30oBaHUil Ha
octpoBe Kput) u 3akaHuuBaetrcst Bo II1—I BB. 10 H. 3., Korga rpedyeckue u
SJIIMHUCTUYECKUE TocynapcTBa BoctouHoro CpennzeMHOMODPBs ObLIN 3a-
xBaueHbI PUMCKoOIi pecny0IMKOM 1 BKJIIOUEHBI B cocTaB PUMCKoIt cpenuzem-
HOMOPCKOW JEPKaBbl.

Huousa

Apxeosiornyeckue KybTypbl ITO3IHETO HEOIUTA PacliBeU B TOJMHE PEKU
Wup B nepuox ¢ 6000 o 2000 roga 10 H. 3. U B KOxHoit MHaunm — mexay
2800 1 1200 romamu n0 H. 3. McTopryecku B peruoHe pacliojarajiuch He-
KOTOpbIE U3 IpeBHENIINX MToceaeHnit FOXHOI A3un 1 ee KpylHeHIue 1u-
BUIMU3aLMU. JIpeBHEHILIMM MECTOM apXeOoJ0TrMYeCKUX PacKOIOK, OTHOCS -
IKUMCS K IPEBHEMaJCOJUTUIECKOMY TMEePUOaY, SIBASIETCS OOJUHA
pexu CoaH B [TakucraHe. [lepBbie 1epeBeHCKUE TTOCEIeHUS MOSBUINCH B
30Xy HeoJiuTa B Meprapxe, a repBble ropo/la peTUOHAa — B JIOJIMHE PEKU
WMHn, ocHOBHBIMU U3 HUX siBiIsioTCs MoxeHko-/lapo u Xaparnrma (odpa3o-
Bajuch npumepHo B 3300 roay 1o H. 3.).

Kumaii

Kwuraiickag nuBuimnsanus (IpeakoB rocy1apcTBoOOpasyIomero 3THO-
ca xaHb) — rpymmna KyasTyp (banemno, Msoauroy, Xoyrat u ap.) CpeIHEro He-
omuta (oK. 4500—2500 rr. go H. 3.) B 0acceitHe peKn XyaHX3, KOTOpbIE Tpa-
JUIKOHHO 00bEeIUHSIIOTCS 001IMM Ha3BaHueM S HIao. [IpencraBurenn aTux
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KYJIBTYP BhIpAlIMBAJIA 36pHOBBIC (UyMHU3a U IP.) U 3aHUMAINCh pa3BeICHM -
eM cBuHel. [To3nHee B 9TOM pailoHe pacrpocTpaHuIach KyasTypa JIyHIIaHb:
MOSIBUIMCH OJIMXKHEBOCTOUHbBIE BUJIBI 371aKOB (MIIEHULIA U TYMEHb) U MOPO-
JIbl JOMAIIIHEero ckoTa (KOpoBbl, OBIIbI, KO3bl). CUHXpOHHO fHIIIa0 cylie-
CTBOBaJIa KyJIbTypa XyHIIIaHb, C(HOPMHUPOBABIIASICS Ha OCHOBE MECTHOM KyJTb-
Typbl CUHJTyHBA.

FOxcnas Meconomamus

B ypykckuit mepuon (cepenrHa IVTeIcsdyeneTrs 10 H. 3.) CKJIaAbIBAIOTCSI
OCHOBBI LIYMEPCKOU IMBUIM3ALIUMU (YPOAHUCTUYECKAS] PEBOJIIOLIMST): BO3-
HUKAIOT ApeBHelme ropoaa (YpyK), pa3BUBaeTCS CI0XKHOE UCKYCCTBO, TOH-
yapHOe peMeco, 0OMeH. XpaMbl TPUOOPETaOT MOHYMEHTAJIBLHBIN 00JIUK,
MX CUCTEMa yIIpaBJIeHUs, COLAIbHAS POJIb M XO3SIMCTBO YCIIOKHSIIOTCS; IJIsT
HYXJ ITOCJIEIHET0 N300peTaeTCs YCOBEPIIEeHCTBOBAHHAS CUCTEMa yue-
Ta — MUCbMEHHOCTb: MUKTOTrpadruieckoe MMucbMo, MPeAleCTBEHHUK UCTO-
puueckoit kanHonucu. B nepuon Ixxemnet-Hacp (koHen [V—nayvano I11 Tbi-
csIYeJIeTUsI 0 H. 3.) MPOJoJIKAJICS Mpoliecc (popMUPOBaHMS LIMBUIU3ALIUT
B FOxHoi1 Mecornoramun. Pa3Butue 3KOHOMMKHU U COLIMAJIbHBIX UHCTUTYTOB
CIoco0CTBOBAIO (DOPMUPOBAHUIO MPEATIOIUTUUECKUX 00Opa30BaHU B BUJIE
TEPPUTOPUATBHBIX CTPYKTYP, TaK Ha3bIBAEMbIX «<HOMOB» — TIPEAIIECTBEH -
HUKOB ropoaoB-rocynapcTs LLlymepa, 1ryMmepcKoro si3blka U KyJIBTYpPHI.

Eeunem

Ha py6exe IV—III ThicstueneTHs 10 H. 3. OKOJIO ABaALaTA TOPOAOB-TOCY-
JapCTB MO BepXxHeMy TeueHuto Huma, u cTonbKo Xe 1Mo HUXKHEMY TeUeHUIO,
ObLIM 0ObEeNMHEHBI MO/ BJACTbIO IBYX MpaBuTeeil. Bckope BoiiHa Mex-
ny Bepxuum n Husxkaum Erunrom 3aBepiiuniiach nmooenoit uaps BepxHero
ErunTa, KOTOpbIii CTal €AMHOBIACTHBIM ITPpaBUTEJIEM CTpaHbI. Tak MOSIBUIOCH
0O0JIBIIIOE TOCYIAPCTBO C ENUHBIM LIEHTPOM, YIIPABIsiEMOE OI0POKPATUYECKUM
armapaToMm, BO TJ1aBe ¢ (papaoHOM.

TOoucnas Amepura

CKy/iHbIE OCTaTKM MPOCTON M HE3aMBbICJIOBATON KYJBTYPbl TEX BPEMEH B
BUJIe KAMEHHBIX OPYIUIA, KOCTPUIILL U TTEILIEPHBIX CTOSTHOK OOHAPYKEHbI Celi-
yac BO MHOTMX yrojkax Mekcuku. 3ateM LeN UCTOPUUYECKOTO Pa3BUTUS
pe3ko HapylatoTcst, M 0kKosio 2000 rona 10 H. 3. cpa3y BCTPEUYAIOTCS CIOXKUB-
LLIMECs KYJIbTypbl pAHHUX 3eMJIeBIIaIeIblIEB apxanyeckoit anoxu. [Tpu aTom
HavaJio Mpor3BoaCcTBa OpoH30BbIX M3Aeauil B [lepy otHocaT K 111 ThICSTUE-
Jietuto 1o H. 3. Ho Kak pa3 Ha OCHOBE 3THX MOCIEIHUX U 3apOKAAIOIIUXCS
BITOCJIEJICTBUY BO3HUKJIM BCE BaXXHEHUIINE IUBWIM3ALUU JAHHOW 00J1acTU
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HoBoro Csera: maiisi, Haxya, calloOTEKOB, OJIbMEKOB, TOTOHAKOB. AKaJIeMUK
o6oranuk H.M. BaBuiioB o0paTuii BHUMaHME HayK Ha (haKT yIUBUTEILHOTO
COBMAJICHUS PallOHOB PacIIPOCTPAHEHUS JOKOJIYyMOOBBIX IUBUIM3aLuii Ho-
Boro CBeTa ¢ ApeBHEMIIMMHU o4araMu 3eMJIeIeIus Ha 9TOM KOHTUHEHTE.
LlvBuIM3aLMy MHACUIIEB TOSBISIUCH TaM, TAE A0 HUX JOJITOE BpEeMS CyIIIe-
CTBOBAJIM paHHe3eMJIe[eIbueCKre KyIbTYphl, HO 3eMJieie/Iue, OUeBUIHO,
TOKE He BO3HMKAET Ha ITYyCTOM MECTE, OHO TaKKe SIBJISICTCSI ITPOIYKTOM JIJTU -
TEJLHOTO UCTOPUYECKOTO Pa3BUTHS.

baxmpuiicko-Mapeuanckas kyavmypa

OOHapyXeHa 1 Ha3zBaHa COBETCKUM apxeojioroM Buktopom CapuaHuau
B 1976 rony. OnHa 13 LMBUIM3ALIMI OpOH30BOTO Beka (puc. 252—253), ko-
Topasl CyllleCTBOBaja Ha TEpPUTOPUU BOCTOUHOTO TypKMeHHUCTaHa, I0>KHOTO
V306ekucrana, ceBepHoro Adranucrana v 3amagHoro Tamkukucrtana ¢ XXI1T
no XVIII BB. 1o H. 3. — B ogHO Bpems ¢ MHackoii nuBmim3anueit B [Taku-
craHe U JlpeBHeBaBMJIOHCKMM LIapcTBOM B Meconotamuu. Psn uccnenona-
TeJIEW OTHOCST TaHHY0 KyAbTypy K III ThIcSTueneTnto 10 H. 3. U paHee.

PaccmoTpeHHbBII BBITIIE MaTepUall TTO3BOJISIET OPUEHTUPOBOYHO OLIEHUTh
MepUObI MOSIBJIEHUSI HOBBIX TOCYIapCTB (LIMBUIN3ALIUI ), HE3aBUCUMBIX IPYT
OT IpyTa ", TI0 MHEHUIO aBTOPa, UCITOIB3YIOIINX U3IEIUsI, COOPYXCHUS U
3HAHUS IPpEeBHEN BICOKOPA3BUTOM LIMBUIM3ALUM:

Hpesusst [peuns — 3000 jieT 10 H. 3. BOBHUKHOBEHNE TOCYAAaPCTBEHHBIX
oOpa3oBaHuii Ha ocTpoBe Kpur;

Wnpus — 3300 net mo H. 3. 00pa3oBaHUE XapalrcKOW HUBUIN3ALINY;

Kwurait — 4500—2500 sieT 10 H. 3. 00pa3oBaHUE IIEPBOM KMTANCKON LI~
BUJIM3AlINY;

IOxxHast Meconoramust — 3500 JjieT 10 H. 3. 00pa3oBaHUe IIIYMEPCKOM
LIMBUJIN3ALINY;

Eruner — 4000 yiet 1o H. 3. 00Opa3oBaHUE LIEHTPAIM30BAHHOIO roCcyaap-
cTBa (papaoHOB;

IOxnass Amepuka — 2000 jeT 10 H. 3., HO UI3TOTOBJIEHNE OPOH30BbIX 13-
nenuit otHocAT K 111 TeicsiueneTio oo H. 3.

baxkrpuiicko-Mapruanckas Kyasrypa — 3000 jet mo H. 3.

Karactpodurueckue coObITUSI B ATIaHTHE, TIpa-Ipenun u 1pyrux rocy-
JapcTBax MpoM3olLLIn mpuMepHo 11,5 Toic. JeT Ha3an. To ecTh HOBbIE TOCY-
JapCTBa CTAJIA MOSBJIATHCS Yepe3 5—6 ThIC. JIET mociie ux rudenu. Ilo MHEHNTO
YUeHbIX, OpPOH30BbII BEK Hauyacsi MpUMEPHO 4 ThIC. JIET 10 H. 3. OTHOBpe-
MEHHO MO Bceli raHeTe (puc. 254), To ecTh (paKTUYECKM OTHOBPEMEHHO C
(bopmMupoBaHreM HOBBIX TocyaapcTB. TouHee, K 3TOMY Mepuoay BpeMeH!U
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OTHOCST C/IeJIaHHBIE apXeoJIOoTaMu HaXOIKW OpOH30BbIX u3aenuii. Ho Benb
HalileHHbIe OpOH30BbIC M3IE/IMs MOTJIN OBITH M3TOTOBJICHEI BO BpeMeHa 00-
Jiee IpeBHETr0 BEICOKOPA3BUTOIO TOCYIAapCTBA U MOCJIE €ro TMOeIM MOTJIM Ha
MPOTSKEHUU ThICSYEJIETUI COXPAHSITHCS JIIOJbMU KaK CBSILIEHHBIE PEJTMKBUN
«60oroB». TakxKe 1151 U3rOTOBJIEHUST OPOH30BBIX M3IEINI MOTJIA UCITOJb30-
BaTbCS 3arachl OPOH3BI, COXpPAaHUBIIIMECSI CO BpeMeH 0oJiee IpeBHETO rocy-
napctBa. CtalbHbIE U3LIEMS, TOUHEE OCTATKUA KOPPO3UM CTATBHBIX U3IETUIA,
0oJiee IpeBHEro rocyIapcTBa Ha MPOTSIKEHUN THICSYEIETUI COXPaAaHUTbCS
MOTJIM TOJIBKO KpaiiHe PelIKO B UCKITIOUUTEIBHBIX YCIOBUSIX.

Puc. 252. BpoH3oBblii Tonop bakrpuiicko-MapruaHckoil KyJabTypbl

Puc. 253. Uznenue baktpuiicko-MapruaHcKoil KyabTypbl
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Puc. 254. Teppuropuu TUTaHETHI, TA¢ HAlICHBI IpeBHUE OPOH30BBIC U3IECITHS:
B — oxorHuku-cobuparesu; M — ckoTOBOIbI-KOUeBHUKY; Il — MMPOCThIE 3eMIICIETBUECKUE
coobiecta; Ml — crioxHbIe 3eMiieesibueckue coobiectsa/Boxectso; I — paHHue
LMBUIN3AIMK, HEOOUTaeMble 30HbI; PO30Basi rpaHuIia — OpOH30BbIi Bek Ha 2000 T. 10 H. 3.

Kapra niaHeTsl ¢ TEppUTOPUSIMHU, TI€ apXeoJioraMy HaliicHbl JPEBHUE
OpoH30BBIe U3nens (puc. 254), Xopo1Io COBNaAaeT C KAPTOil C TEPPUTOPH -
SIMU, Ha KOTOPBIX PUMEPHO 15 ThIC. JIET Ha3a[ OMHOBPEMEHHO BO3ZHUKIIU
o4Yaru ApeBHETO BEICOKOPA3BUTOrO 3eMiteaeus (puc. 236), a TakKe ¢ KapToi
C pacIojioxkeHreM J0IbMEHOB Ha TuiaHete (puc. 193). JloJbMeHbl, SIBISIO-
LLIKMEeCs 3alLUTHBIMU COOPYKEHUSIMU OT METEOPUTHOM OOMOApANPOBKU, CTPO-
WJIKCH C IPUMEHEHUEM BBICOKOTEXHOJIOTUYHOM TeXHUKHU Oosee 12,8 ThIC. 1T
Hazan. CoBIajieHre TpeX BhIllIeyKa3aHHBIX KAPT HE MOXKET ObITh CJIyJyaiiHO-
CTBIO U IBJISIETCSI €1lle OMHUM apTyMEHTOM B ITOJIb3Y BEPCUU CYIIIECTBOBAHMS
Ha IIJTaHeTe BhICOKOPa3BUTOTO rocyaapcTsa 0ojee 12,8 ThIC. JieT Ha3al.

HMHTtepecHbIM siBIsSIETCSI MHEHME 110 JaHHOMY Borpocy A. CkiisipoBa, KO-
TOPOE OH BHICKA3aJl B OTHOM M3 CBOMX MHTEPBBIO, OITy0IMKOBAHHOM B MIOHE
2017 roma BxypHaze «Peakue 3emnm»: «...Hu oquH Hapox, HM ogHa IpeBHSS
KYyJIBTypa He CTaBUT ce0e B 3aCIyry U300peTeHre MeTa/uyprun. AOCOIIOTHO
BCE IpeBHUE JIETeH/IbI U ITPeIaHusI €IMHOAYIIHO YTBEPKAAIOT: YMEHUE MOJTy-
4yaTh ¥ 00pabaThIBaTh METAJUILI HApOAaM AaIi HEKME MOTYIIeCTBEHHbIE OOIH.
Bboru, KoTophie XWIN U MPaBUId Ha 3eMJIe MHOTO TBICSY JIET TOMY Ha3aj.
JI100O0IBITHO, UTO COMIACHO JIETEHAM U MIPEAAHUSIM, Te 3Ke caMble 00ru 00-
YUWIU JII0Jeli TOHYapHOMY peMeciy. A BeJb FOHYapHOE MPOU3BOACTBO SIB-
JISIETCSI SKU3HEHHO HEOOXOMMBIM JIJIsI IpeBHE MeTaJUTypruu — 0e3 Kepamu-
YECKMX TUTJIEH TYyT HUKaK He 000iTUCh. B1006aBOK 1151 KaueCTBEHHOIO 00-
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JKWTa KEpaMUKH TPEOYIOTCS TeMIIEpaTyphl, aHAJIOTMYHBIE TEMIIEpaTypam Ipu
METaJLTypruvyecKoii riaBke, a ciefoBaTeIbHO, HYXKHbI M CXOXKHE KOHCTPYK-
LM Teveid, odecrieunBalole He0OX0AMMBbII TeMIIepaTypPHbI pexxuM. bo-
Jiee Toro, Te ke 00U JaJIu JIOAsIM U 3emiieneane. M B 3Tom ciydae nojyyaer
BITOJTHE JIOTUYHOE OOBSICHEHHNE Ta CTpaHHAas CBSI3b, KOTOPAs CYIIECTBYET
MEXIy odaraMu IpeBHE MeTaLTypruy U LIeHTpaMU IpEBHENIIIEeTo 3eMiee-
nust. CBsI3b, KOTOPYIO MICTOPMKY TTOMMETHIIN, HO HUKaK He 00BsICHSI0T. Kor-
Jla peyb UIeT O IPEeBHUX OOrax, yOMUHAEeMbIX B JIETEHIAX U MpenaHusx,
HEOOXOIMMO YYUTHIBATh OUYEHB BaKHBIM MOMEHT, YTO B 3TOT TEPMUWH HAIIIN
MPeaKU BKJIaIbIBAJIU COBCEM IPYTOii CMBIC/, HEXEJIU Mbl ceiiuac BKIaabIBa-
eM B c1oBo «bor». Har coBpemeHHbIi bor — 3T0 cBepXbecTeCTBEHHOE BCe-
CUJIbHOE CYIIIeCTBO, OOMTaloIIee BHE MaTepUaJbHOTO MUpPa U PacTIOpsKaio-
1ieecst BceM U Besl. JIpeBHUeE e 60U B jiereH1ax v MpeJaHusIX BOBCE He CTOJIb
MoOryIecTBeHHbIe. X CTOCOOHOCTHY XOTh M TIPEBBIIIAIOT MHOTOKPATHO CITO-
COOHOCTH JIIOJIeli, HO COBCEM He OecKOHEeUHbI. [Ipr 3TOM TOBOJBHO YacTo
3TH OOTH, TSI TOTO YTOOBI UTO-TO CAEJIATh, HY>KIAIOTCS B CTICIIMATBLHBIX 10~
MOJIHUTEJbHBIX MTpeAMeTax, KOHCTPYKIIMSIX UJIM YCTAaHOBKAaX — MYCTh JaXe
«DOKECTBEHHBIX».

HoctatouHo oueBUAHO, 4TO A. CKISIpOB TOBOPUT HE O TOCYAapCTBaXx
«OpOH30BOTO» BeKa, a 0 60JIee paHHUX BpeMeHaX, KOTIa CYIIIeCTBOBAJIO IPEB-
Hee BBICOKOPA3BUTOE FOCYAapCTBO MO YIIPaBIeHUEM «OOTOB».

B 3aximroueHme rpuBeneM hparMeHTBI M3 CTATHU HOPBEXKCKOTO MCCITE0-
Batest Typa Xeiiepaana «ITo cienam 6ora CoJiHIIa», OMyOJMKOBAaHHOI B Ka-
upckom xypHaiie «Egypt Travel Magazine» (riepeBo/. ory0J1. B XypHaJie «3a
pyoeskom» Ne 21 23—29 mast 1969 rona). OH nucan: «CXoacTBO MEXIy paH-
HUMU uMBUIM3auMsIMu Erunra 1 Mekcuku He orpaHM4YMBaeTCs JUILb M-
pamuaamu... 1 B Mekcuke, u B ErunTe cyiiiecTBoBaja BBICOKOpa3BUTas CU-
cTemMa ueporinduieckoil MUMCbMEHHOCTH... YUeHble OTMEYalT CXOICTBO
(bpeckoBoit KMBOIMCH B XpaMax M YChITIATbHUIIAX, CXOXNE KOHCTPYKIITUU
XPaMOB C UCKYCHBIMU METAJIMTUYECKMMU KOJOHHAAaMu. YKa3blBaeTCsl Ha
TO, YTO TIPA COOPYKEHUM CBOIOB U3 IUIUT apXUTEKTOPHI IT0 00€ CTOPOHBI
ATJIAHTUKU He 3HAJIU UCKYCCTBA COOPYKEeHUS HacTosiIel apku. Obpaliaer-
¢ BHMMaHUe Ha CYIIECTBOBaHNE IMUKJIOTMMYECKUX TI0 pa3Mepy KaMeHHBIX
yes0BeuecKrx (puryp, Ha yIMBUTEIbHbIE aCTPOHOMUYECKHE TO3HAHUS U BbI-
COKODPa3BUTYIO KajleHAapHYI0 cuctemy B Mekcuke u Erunre. YueHble comno-
CTaBJISIIOT YAMBUTEIBHYIO MO COBEPIICHCTBY IMPAKTUKY TpeIaHalluM YeJIoBe-
YeCcKOro yepera, XxapakTepHYIo JUIsl KyJbTyp JpeBHero Cpean3eMHOMODPbSI,
Mexcuku 1 Ilepy, a Takke yKa3bIBaIOT Ha CXOXUI €TUIIETCKO-TIepyaHCKUI
o0bIvali MyMUpUKaIUK. DTU U APYTMe MHOTOYMCIEHHbIE CBUAETEIbCTBA
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CXOIHOCTH KYJIBTYD, B3SITbIe BMECTE, MOTJIA ObI TOATBEPAUTE TEOPHIO O TOM,
YTO OJHAXKbI WJIM HEOJTHOKPATHO cyna ¢ 6eperoB Cpe1nu3eMHOTo MOpsi repe-
cekaau ATIIaHTUIECKUI OKeaH M TIPUHECIN OCHOBBI LIMBUIM3AIUM ab0pH-
reHam MeKcuKu.

Hurne — Hu B Mekcuke, HU B Ipyroit yactu AMepuKu, apXeoJoTh He
0OHAPYXXWIU OMNpeeJIeHHbIX TPU3HAKOB SBOTIOLIMOHHOTO Pa3BUTHSI KYJIb-
Typbl. Be3zie, Kak rnmokaszaiu pacKoIku, IMBUJIU3aLIMs pacliBelia cpasy, 0yaTro
MPUBHECEHHAsI CO CTOPOHBI. Bedne Mbl HAX0UM Cliebl SMUTPAHTOB, OTKY/IA-
TO MPULLEIIINX U TPUHECIIUX C COOO0M 3pesTylo M YTOHUEHHYIO IUBUIU3ALUIO0
B paiioHBI, TJe XXWIM TOBOJLHO MPUMUTHBHBIE Hapoabl. Hurne Mbl He Ha-
XOJIMM LI€HTpa, OTKyJa HauMHajIach Obl 3BOJIIOLIMSI pAHHUX aMEPUKaHCKUX
nuBUAM3aLuii. U, 4ro aBiseTcs ele 6oJee mopa3uTeTbHbIM, paHHSIS LIUBU -
u3anus AMepuku (MMeeTcsl B BULY KYJIBTYypa 0J1bMEKOB) Obljla OrpaHUYeHa
BeCbMa HEYIOOHBIM PalilOHOM TPOMMYECKUX U CYOTPOTTMUECKUX JKYHTIICH
LlentpanbHoit AMepuku. Ho uMeHHO 31ech 00JIbIlIoe OKeaHCKOe TeUeHUeE,
unyuiee ot [mbpantapa u KaHapckux ocTpoBOB, BIlagaeT B MeKCUKaHCKUA
3QIUB...».

MoxHo npeactaBuTh cede ynupieHue Typa Xeitepaana, eciiv Obl OH 3HaJI,
yTto B Krtae numeroTcst Meraiuthbl (puc. 255), U3roTOBJICHHbIE 110 TOH XKe TeX-
HOJIOTUH, YTO ¥ MeraauThl B [lepy (puc. 256), a B ABCTpaiuy HAXOIUTCS
Ha3eMHBIN yKazaTesb IJIs MoJIeTOB Aupuxkabeit (puc. 257), BHITOJTHEHHBI
B «€TUIIETCKUX» MOTUBaX (puc. 258).

Puc. 255. Meranut SlHbplaHbCKOTO Kapbepa. Kutait
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Puc. 257. Teormud «Yenosek Mappu». ABcTpanust

Teornud 66U OOHapysKeH ¢ Bo3ayxa 26 uoHs 1998 roga murotom Tpeso-
pom Cmutom. CamoJiet jeten Ha BeicoTe 3000 M. M300paxeHue yenoBeka
Haxoautcs Ha rutato @uanuc Crnpunre (FOxuas Ascrpanus) B 60 KM oT
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nocenka Mappu. IToatomy n3obdpaxkeHue yeaoBeKa Ioydnsio Ha3BaHue «He-
JnoBeK Mapu». OHO SIBJISIETCSI CAaMBIM OOJIBIINM TeornrudoM Ha 3eMiie, UMe-
eT B IUIMHY 2,7 KM, TUHUU PUrypsl umetor riryouny 20—30 cm u 1o 35 m
(B cpeanem 10 M) B mmpuHy. JlyMaeTcsi, UTO «€TMMEeTCKU» CTUIIb SIBJISICS
BOBCE HE ETUIIeTCKMM, a OBbLI IMoapaXkaHUeM CTUIIO 0oJiee IPEBHETO rocy-
JapCcTBa, 3HAHUsI O KOTOPOM COXPAaHUJIUCh U ObUTM OOHAPYKEHbBI KpelaMu
Erunra B nepuon papaoHOB.

Puc. 258. HactenHoe uzobpaxenue. Erumner

ITonBoas UTOT, MOXKHO OTMETUTD, UTO MO BCEH TJIaHETE UMEIOTCS CIebl
OIHOI 1 TOI Xe APeBHEN BHICOKOPA3BUTON HuBMIM3auuu. M, KoHedHo, 3To
cJiefibl He erMIETCKOro rocy1apcTBa, TEXHUYECKU 0e3rpaMOTHO MoapaXkaro-
IIEro UMBUIN3ALMM APEBHUX «00T0B». [lopakaeT IUILb TO, YTO HUKTO U3
YYEHBIX He ocIliapuBaeT nepuoausanmio BekoB Kpucruana TomceHa (KameH-
HBII1, OpOH30BbIN 1 XKeJIe3HBII BeKa), HECMOTPSI Ha TO YTO €€ HEKOPPEKTHOCTh
BIIOJIHE OUE€BMIHA Jaxe 0e3 ¢phakTa CylIeCTBOBAHMUS IPEBHEr0 BHICOKOpA3-
BUTOIO rOCyAapCTBa.
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5. XPOHO/10InA KATAKZIN3MOB HA 3EMJIE B NPOLWLJ/TIOM

5.1. MpepnocbiNKK K COCTaBNEHUIO XPOHONOTUU

B ocHOBY paccMaTrpuBaeMoil XpOHOJIOIMH APEBHUX KaTacTpod Ha 3emiie
B nepuoz a0 70 ThIC. JIET Ha3a MOJOXEHbI CASAYIOIINEe MaTepUabl:

— pe3yJbTaThl apXeoJOrMYecKrx packomnok B nemepe Cubumy B FOxHoOM
Adpuke, nposeaeHHble B 1998 roay JInnom Yomnu;

— IaHHbIE aPXEOJIOTUYECKUX UCCIeOBaHUI 00 KCUe3HOBEHUN HeaH1ep-
TajbleB MpuMepHo 30 ThICSIY JIeT Ha3am;

— WHIYMCTCKAasl XpOHOJIOT s, TOATBEPXKIaeMast XpOHOJIOTUel KatacTpod
(ConHir) Maiis;

— cBeaeHus U3 Tpyna Manedona «Eruntuka» u nuanoros I1narona «Tu-
mei» u «Kpurtnii;

— MCCIIeOBaHUS aBCTPUMCKUX M HEMELIKMX YYEeHBIX-TepOUTepruaHIIeB
Aprtypa [lo3nancku nu OamyHna Kuce, kacaroiuecs nageHus Ha 3eMJIIO Jie-
JSTHOTO cryTHUKA JIyHBI TpuMepHO 22 ThIC. JIET Ha3a;

— MaTtepuajbl UCCIIETOBAHUS POCCUICKOTO YyIeHOTO-(U3MKa, UCTOPUKaA
n nucatens A.}O. Ckisaposa;

— ucciaenoBaHus yyeHbix KanudopHuiickoro yHusepcutera (CIIIA)
2015—2018 ronos.

ITpu n3yuyeHun apredakToB (IpeBHEUITNEe HAKOHSYHUK TSI CTPEJTBI 1
WA, YKpalleHUs U3 pakylleK, OCTaTKU KPaCHOW OXPbl, aHTUCENITUYECKast
MOJACTUJIKA U3 TpaB U aApyrue) neuiepbl Cudbuny (puc. 259—261) uccienona-
TeJIM 00paTHIM BHUMAaHME Ha TO, YTO IPEBHUE TEXHOJIOTUN HE Pa3BUBAIOTCS
HernpepbIBHO. BMeCTO 3TOro OHU MOSIBJISIIOTCS, MCYe3al0T U BHOBb MOSIBJISI -
JOTCSI, UYTO COOTBETCTBYET CLIEHAPUIO, B KOTOPOM, B TIEPBYIO OUepelb, NCTO-
pUYeCcKHUe U IKOJIOTUYECKUE COOBITUS, & HE HHTEJUIEKTYyaJIbHOE Pa3BUTUE
OIpeesIsIU CylIecTBOBaHUE obuTaTeseit nemepbl Cubuny. ITo pesyiabratam
ucciaepoBaHuii Jiuna Yomiu 3 BurBatepcpaHacKoro yHUBepcUTeTa ropoaa
HNoxannecoypr (FOAP) nepuonsl obutanus B emepe CUOUIY HeIsTCs Ha
CJIeyIOIIME ATallbl:

— TIpen-CTUI0SCKUIA;

— crunbeiickuii (72—71 ThIC. JIeT Ha3a.);

— XOBHUCOHC-TIOPTCKUI (He mo3aHee 61 THIC. JIeT Ha3axm);

— MOCT-XOBUCOHC-MOPTCKMIA (58,5 ThIC. JIeT Ha3a);

— NO3AHUI cpenHuil naneoaut Acbpuku (47,7 ThIC. IeT Ha3am);

— (puHaNBHBINM cpenHuit naneoaut Adpuku (38,6 et Hazanm).
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Puc. 260. INemepa Cubumy pazmepom 18 x 55 m

MoxxHO cenraTh BEIBOI, UTO B UICTOPUM OOUTAHMS TEIIePhbl UMEINCh 3Ha-
YUTEeJIbHbIE POMEXYTKY BpeMEHH, KOraa oHa Oblia HeoOuTaeMoi. Jlnuresib-
HOCTb TaKMX IIPOMEXKYTKOB COCTaBIsIET 0K0JI0 10—11 ThIC. JIET MeXIy XOBH-
COHC-MOPTCKUM II€PUOAOM U MO3IHUM cTuoeiickum, 10,8—13,3 ThIic. €T
MEXIY XOBUCOHC-TTIOPTCKUM Y TTO3IHUM TAJICOJTUTOM, 1 9,1 ThIC. JIeT MeXXAy
MO3IHUM U (DMHAJIBHBIM MajieoIuTOM. B meiepe Takzke oOHapy>KeHBI CIeIbI
Oostee TTo3aHEero oouTaHus okoso I TeicsaueneTus H. 3. CorjiacHO UMEIOIIM -
¢Sl KIIMMaTUYeCKUM JAHHBIM, Tellepa Obljla HaceJleHa TOJIbKO BO BIaXKHbIE
nepuoapl. Tak Kak nemiepa Cudumy HaXoJUTCSI BCETO B 15 KM OT moOepeKbs
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WMHauiickoro okeaHa, TO yKazaHHbBIE TTOCTKAaTacTpoduyecKre Mepruoabl He-
00UTaHMS Tellepbl MOTYT ObITh BbI3BAHBI OTPOMHBIMU IIyHAMMU ITPU OUepe/I-
HOM cOkeHuu JIyHbI ¢ 3eMIIeil.

CrenyeT oOpaTUTh BHUMaHUE, UTO B Ieiepe Cubuy MMeroTcesl 10cTaTou-
HO XOpoIIIo o6paboTaHHBIC KAMEHHBIE YYaCTKU CTEH, CTyNeHel U ToJia
(puc. 260, 261). Kakoit ”HCTPYMEHT MCITOJIB30BaJICS Ul 00OpabOTKH Ttecya-
Huka, Hem3BecTHO. Ho maxe caMm (pakT 06pabOTKM JOCTaTOYHO TBEPAOTO
recyaHuKa HallluMu npenkaMu 6ojee 30 ThIC. JIET Ha3aJ OYeHb UHTEPECEH.

Puc. 261. Apxeosiornueckue ucciaenoBanust neuepbl Cuoumy

B HacTosiiiee BpeMst yCTaHOBJIEHO, YTO OCHOBHBIM MECTOM OOUTaHUS He-
aHAepTaIbLEB BJsIoch Cpeau3eMHOMOpPbe. Psin coBpeMEHHBIX YYEHBIX CUM-
TaeT, 9TO 3a CBOIO MCTOpHIo [MGpantapcKuii mponns (puc. 262) HEOTHOKpAT-
HO OTKPBIBAJICS U TIEPEKPbIBAJICS BCIENCTBUE 3emieTpsiceHnil. KocBeHHO
3TO MNOATBEpKAaeTCs oOOUTaHWEM Ha ckajie [MOpasitap HeOOJbIIIOTO KoJnye-
cTBa OepOepUilCKMX MaKak, B TO BpeMsl KAK OCHOBHBIM MECTOM MX OOMTaHUS
ABIISIIOTCS ATnacckue ropbl (Mapokko, Ajkup 1 TyHUC) Ha TPOTHUBOITOIOXK -
Holi ctopoHe [bpaaTapckoro npoiunaa.

Ha kapte [Tupu Peiica mokazansl [MOpanTapckuii mpouB, mpoanBbl boc-
dbop n Japaanesutsl (puc. 263). A 370 3HAYUT, YTO U Ha GoJiee IPEBHMUX Kap-
Tax, ¢ KoTopbiMU padoTan [Tupu Peiic, 3TH MpoJuBbI TaKKe ObUTU 0003HA-
yeHbl. JIpeBHUE KapThl MOIJIM ObITh CO3AaHbl TOJBKO 10 TMOEIU IPEeBHETO
BBICOKOPA3BUTOI0 rocynapctia 12,8 Thic. JIeT Ha3al, Tak Kak JJIs UX co31a-
HUs TpeboBajach asapodoTocheMKa. ATIaHTUAA, TOTUOLIas MPUMEPHO
11,5 ThIC. TeT Ha3am, cpeACTBAMM BO3AyXOIjaBaHUs He obanaia. To ecTh
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K MOMEHTY TMOe1 IPEeBHETO BHICOKOPA3BUTOTO TOCYIapCTBa MPOJTUBBI HE
ObLIM NepeKpbIThl. [IpaBaa, OHU MOMIM UMETh rOpa3i0 MEHbIIINE pa3Mephl,
YeM B HACTOsIIIIee BpeMsl.

Puc. 262. Tubpantapckuii mponuns

Inspiring
Piri Reis.
—r pmmO

Puc. 263. Tubpanrtapckuii nponus Ha Kapte [Tupu-Peiica

K BbIIIEM3T0KEHHOMY CJIeAyeT 100aBUTD €IIIE TO, YTO U3BECTHbBIM aHTIN -
ckuii ucarelb lepoept Yaiuic, n3ydass iCTOpuYecKue TOKYMEHTHL 1 apXeo-
JIOTUYECKUE CBUACTENIbCTBA, CUUTAJ, YTO MTPUOIU3UTETbHO B XV—X ThICSIUE-
JIETUSIX 10 H. 3. Cpean3eMHOMOPbe ObUIO 3aTOTUIEHO BOAaMU ATJIAaHTUYECKO-
ro okeaHa. B cBoeit knure [10] oH mucal ciieyloliee: «...Torga Ha MecTe, Te
TeIephb IJIELIYTCs ToJ1yOblie Boabl Cpean3eMHOTO MOPS, B T€ TaJIeK1e BpeMe-
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Ha CyI1IeCTBOBAIM 3HAUUTEIbHbIC TPOCTPAHCTBA CYIIIU, TPUYEM C OUeHB OJ1a-
TOMPUSITHBIM KJIMMaToM. HaMm He M3BecTHO, Kak JajieKo OT Hac OTCTOUT TO
BpeMsI, KOTla OKeaHWYEeCKHE BOIbI CHOBA BEpHYIUCH B Cpenn3eMHOMOPCKUIA
OacceiiH. OnpeaeaeHHO 3TU 3eMJIU, 3TH Jieca U JOJUHbI, OKa3aBIlMeCs Mo
BOJIOI, OBLTM 3acCeJIeHBI JIIOIbMU, TTPEIITOTOXKNTEITEHO OTHOCUBIITUMUCS K
a3UJIbCKOM KybType. M3yuuB KapTy penbeda qHa [Mopantapckoro mpojunsa,
MBI OOHAPYKWIN TUTAHTCKYIO KOTJIOBIHY, KOTOpast HAYMHAETCS Ha CpeIu-
36MHOMOPCKOM JIHE, IPOXOAUT Yepe3 MPOJIUB U Ha HEKOTOPOM PACCTOSTHUM
ot [ubpanTtapa Bpe3aeTcs B aTIaHTUUYECKUI 111e1b(]. DTa KOTJOBUHA, WU
MOJABOIHAS TOJMHA, BEPOSITHO, SIBJISIETCS PE3YJbTaTOM PaOOThI BJIMBABIIIMX-
Csl BOJI OKeaHa yXe B 3aKJII0YMTEbHBIN Mepuo 3aTorieHus: Cpearu3eMHO-
MOPCKOI ToJMHBL. 3aTtoruieHre Cpean3eMHOMOPbsI, CTYUMBILIEECs, IT0 HaIIIei
MPUOIU3UTETBHON XPOHOJIOTHH, THe-TO MeXAY XV M X THICSUETCTUAMM 0
H. 3., ObUIO OMHUM U3 CaMbIX CYAbOOHOCHBIX COOBITUIA B IIPEABICTOPUN Ha-
IIIero MUpay.

Koneuno, y I. ¥aica He ObU10 aHHBIX 00 00OMTaHUM HEaHIEPTaJIbIIEB B
CpenuzeMHOMOpPBe B TeueHUue 250 ThIC. JIeT, 1 00 UX HEOXKUJIaHHOM HCUe3-
HoBeHnu npuMepHO 30 ThIC. JIeT Ha3aa. MMest 3Tu naHHbIe, OH, BO3MOXKHO,
coryiacujics Obl ¢ TeM, 4To 3aTorieHue Cpean3eMHOMODPbsI, CKOpee BCETo,
MOTJIO TIPOM30MTH U3-3a pa3pyineHus [MOpanTapcKoi mepeMbIUYKHI ITPU 3¢M-
JIETPSICEHUSIX M LiyHaMu TpuMepHo 30 ThIC. JIET Ha3a BO BpeMs 0UepeHOT0o
conmmxkeHust JIyHbl ¢ 3emeit.

WMHayucTckas XpOHOJIOTUS yCTaHABAMBAET Y€ThIPE 3PbI — MEPUOIBI MEX-
Iy KaTakimaMaMu Ha 3emite. [1o moBomy mHmyncTcKoit xpornomoru H. M. 2Ku-
poB B kHure [1, ¢. 370] nu1eT, 4To COrjacHO 3TOi XpoHosoruu, «Benukast
fora», Ui «Beaukuii BeK», COCTOUT U3 YeTHIPEX 3P, CBA3aHHBIX C BOZHUK-
HOBEHMEM M pa3pylieHreM Mupa. B cBoio ouepenb, Kaxkmas apa UMeeT Tak
Ha3bIBaeMbIe «CYMEPKIW», KaK MPeAIIeCTBYIOIIME, TaK U MOCIeAYIOII1e Mpo-
TeKaHWIO COOCTBEHHO 3Bl M COCTABIISAIONINE MECATYIO YaCTh MOCTIETHEH.
[TepBast apa — Kputatora — 400 + 4000 + 400 = 4800 neTt, BTOpasi apa —
Tperarora = 300 + 3000 + 300 — 3600 set, TpeThst 9pa — JBamapaiora —
200 + 2000 + 200 = 2400 net, yeTBepTas, coBpeMeHHas spa — Kanuio-
ra =100 + 1000 + 100 = 1200 net. OnHaKO aBTOP HE COIJIACEH C pacueTOM
«cymepek», ormucaHHbIM H.D. ZKpOoBbIM, 1 CUMTAET, YTO TOJILKO OOLLIAs ITpo-
JTOIKUTETBHOCTD «CyMEePEeK» MOTJIa COCTABISITh MPUOIU3UTEIBHO ECATYIO
YacThb MPOIOKUTEIBHOCTHU 3pbl. B 3TOM ciyyae mosyyaloTcs ciaenyiomime
MPOIOJKUATEILHOCTUA «CyMepeK»: TepBast apa — 400 jeT; BTopas 3pa —
300 net; TpeThs apa — 200 neT u yeTBepTasa apa — 120 net. B paznene 2.1.5
JAHHOI KHUTU 1aeTCsl TOAPOOHOE 00bSICHEHHUE MPOA0IKUTETbHOCTU COJTHIT
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(KaTakJIM3MOB Ha 3eMJIe) I10 XPOHOJIOTMH Maiisl. YuuTbiBas, yTo Bropoe CoJiH-
11e Maiisi COOTBETCTBYET MEePBOIl 3pe MHAYUCTCKON XPOHOJOIMHU, TTOJydaeM
cJIeIyIOLIKE TTPOIOIKUTETbHOCTH «CyMEPEK» M0 XPOHOJIOTUM Maiist U UHAY-
HUCTCKOM XpoHoysorun: BTopoe CoitHile Maiist — 364 rojga, repBast spa —
400 net; Tpetbe ConHue Maiiss — 312 jeT, Bropas apa — 300 Jjiet; yeTBepToe
Counniie Maiist — 156 et v Tpethst 3pa — 200 set. [TosryyaroTcst oueHb 6113~
KHe TIPOIOJIKUTEIBHOCTU «CyMepeK» Ha 3eMJIe TI0 XPOHOJIOIMU Malisl U 1o
WHIYUCTCKOM XPOHOJIOTUU, YTO HE MOXKET ObITh CIy4aiiHOCThIO. B oTKOp-
PEKTUPOBAHHOM BUJIE TIOJIYYAIOTCS CICAYIOIINE MEPUOILI MEXTY KaTaKJI3-
MaMM Ha 3emie ITI0 MHIYMCTCKOM XpoHonoruu: nepasi apa — (4000 + 400) =
= 4400 ner, BTopas spa — (3000 + 300) — 3300 sert, TpeThsa 3pa — (2000 +
+ 200) = 2200 net, yetBepTas a3pa — (1000 + 100) = 1100 neT.

El1iie pa3 o0paliiaeM BHUMaH1e Ha TO, YTO XpoHoJiorusi KatacTpod (CoJHIT)
Ha 3eMJie, KOTOPOU TTPUAEePKUBATCH Malisl, He COTEPKUT MPSIMBIX JTaHHBIX
0 MIPOAOIKUTEIIBHOCTH MEPUOI0B MEXIY KaTacTpodaMu, HO YKa3biBaeT Ha
MPOIOKUTETLHOCTh CAMUX KATaKJIM3MOB, TaK Ha3bIBAEMBIX B MHAYMUCTCKOM
XPOHOJIOTUHU «CyMEPeK», KOTJa U3-3a METEOPUTHBIX 00MOAPAUPOBOK U CBSI-
3aHHbBIX C HUMMU TTOXapOB, a TAKXKe U3BEP>KEHUI BYJIKAHOB, TPOMCXOAUIO
3aabiMiieHue atMocdepbl 3emsin U CoiHLa He ObL10 BUAHO Aaxe AHeM. Ko-
HEYHO, He Ob110 BUAHO U JIyHbI HOUbKO. [TpOIOIKUTENBHOCTD «CyMEpeK» Ha
3emie ucuuciasiaack crojetussmu. M nepBoe CounHile (rudens ConHiia), To
€CTh HACTYTUICHHE «CYMepPeK», IT0 XPOHOJIOTUM Maiis M B COOTBETCTBHU C
JIPYTUMU pacCMaTpUBaeMbIMM JAHHBIMU CJIEIYeT OTHOCUTH K IMePUOIY OKO-
Jio 22 ThIC. JieT Ha3az. Bo3HuKanm i «cyMepku» Ha 3emiie 0 3TOro, Mbl HE
3HaeM. BeposTHO, BO3HUKAIM, HO CBEACHWIT 00 5TOM HET HU B XPOHOJIOTUM
Malisi, HU B MHIYUCTCKOU XpoHosioruu. [TpumepHo 30 Thic. JeT Ha3aa uc-
Ye3JIM HeaH1epTaJiblibl, 6JIArOMOJYYHO CYLIIECTBOBABIIIME HAa 3eMJIE 10 9TOTO
0K0J10 250 TBIC. JIET, HO IPUYMHBI UX MCUE3HOBEHMs HeM3BeCTHHI. O HeaH-
JepTajibliaX U3BECTHO, YTO OHM OBLITM TOTYOOTJIa3bie, CBETIOKOXKME U Mpe-
UMYILIEeCTBeHHO oouTaiu B CpeauseMHoMoOpbe. [01y0o0ii 11BET J1a3 1 cBeT/iast
KOXa CBUIETEIbCTBYIOT, YTO OHM MCITOB30BaIN B KAUECTBE XKWJIbSI MeIlephbl
U MoJ3eMeJIbs.

Erunerckuii xxpery ManedoH siBiaseTcs aBTopoM Tpyaa «Erumnrtuka»
(Mcropus Erunta), nanmcanHoro um B 111 Bexe no H. 3. Copepxanne «Erumn-
TUKW» SIBJISIETCSI 0a30BOI1 OCHOBOM JJI1 MCCIEA0BAHMI BCEX COBPEMEHHBIX
erunrtojioroB. Mcropuro Erunra MaHedoH aeUT Ha JOAMHACTUYECCKUI U
OVHACTUYECKUi eproabl. [1pomoKuTe IbHOCTb JOAMHACTUYECKOTO TepH-
ona Erunra 10 ThIC. JIeT, KOTOpbIi pa30MBaeTCs Ha JBa Mepruoa MpoaoKU-
TEJLHOCTBIO 9 THIC. JIET U 1 THIC. JIET, COOTBETCTBEHHO. I1pOom0OIKUTETbHOCTD
JUHacTUYecKoro nepuoaa ucropuu Erunra (nepuona npasieHust 314 nuHa-
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ctuii (papaoHoB) coctaisieT 11 025 net. Takum oOpazom, MaHedhoH naet
nH(bOpMalIMIo, UTO U3BecTHasl emy uctopust Erunra Havyanaco 21 025 net
Hazaz. bosiee panHeit ungopmauuu o Erunre y Hero He 0bu10. [IpeBHErpe-
YeCKUI yIeHBIH, hrtocod v rcatesb [11aToH, JKUBIINIA ITOYTH Ha CTOJIETHE
paHblie MaHedoHa, B cBoux auajorax « Tumeit» u « Kputuii» ykasblBaeT IBe
BaxkHbie maTel: 10 360 yier Ha3ag — o6pasoBaHue ErunTa (To ecTh Havano
nuHactrudeckoro neproaa Erumnra), 11 360 et Hazan — rudenb ATIaHTHIBI
U psia Ipyrux rocyaapcTs (B ToM umciie u npa-Ipeuun). 3meck ciaeayet 00-
paTUTh BHUMaHWE Ha TOCTATOYHO OJIM3KYIO MPOAOKUTEIbHOCTD TMHACTH -
yeckoro nepuona B Erunte B Tpynax Manedona u [Tnatona (11 025 net u
10 360 sreT, COOTBETCTBEHHO).

Panee B pazgesne 1.1 KHUTM cOOOIIAIOCH O TOM, UTO HEMELKHUE YUYCeHbIE
Aptyp IToznancku n OamyHa Kuce, ocHOBbIBasiICh Ha UCCJIEIOBAHUSIX Ka-
nengaps Ha «Bopotax ConHua» B xpame Kanacacaiist B Tuaryanako (bosm-
BUs), MPUIIIY K 3aKJTIOYEHUIO, YTO MaAeHUE OTPOMHOIO HEOECHOTO Tela
(cniyrHuKa JIyHBI MM acTepouia) MPOU3OIILIO OKOJIO 22 ThIC. JIET HAa3a/, M0~
cJie 4ero 0e3TyHHOE BpeMsl, 0 KOTOPOM TMOBECTBYIOT JIET€HAbl HEKOTOPBIX
HapomoB, nipoaorKanock eme 10,5 Toic. Jier. UMeHHo ¢ mosgBiieHreM JIyHBI
yUeHBbIE CBSI3bIBAIOT rM0eIb ATIAHTUIBI.

[TpocTo yHUKAaJIbHOE, C TOYKY 3PEHUST UCTTOJIb30BaHUSI TEXHUUYECKOTO U
HWCTOPUYECKOTO MaTepuasia, ucciieqoBaHre Mo MpeaBapuTeIbHON OlIEeHKE
paiioHa rnajaeHusi OrpOMHOTO MeTeopuTa BbinojHeHo A.FO. CKISIpOBbIM U
NpUBeIeHO B KHUTE [9]. ApryMeHTUPOBaHHbIE PACUYETHI, BbIITOJHEHHbIE
A.1O. CkasIpoBBIM, JOCTATOUHO TOYHO OMPEIEININ MeCTO TaaeHus B Du-
JIUTIITAHCKOM MOpe JIeISTHOTO CITyTHUKa JIyHBI, a Takke ObIBIIIee MECTOHA-
xoxaeHue CeBepHoro noJsitoca 3eMju B [peHIaHauM 10 TTafAeHUS 3TOTO CITyT-
Huka. [IpaBaa, cam A. FO. CxisipoB Ipeamnosarai, 4To IMpou30I11LJI0 MajgeHue
OrPOMHOT0 METEOPUTA, HE UMEIoILero K JIyHe HUKaKoTO OTHOIIEHMSI.

Bricoko onieHuBast mpoeaeHHOe A. CKIISIPOBBIM HCClIeIOBaHNUE, CAEAYET
OTMETUTD, UYTO JATUPOBKA MaJIeHUsI Ha 3eMJTI0 JIeASTHOTO CyTHUKA JIYHbBI Un
MPOCTO OTPOMHOT0 METEOpUTa, KOTopas, o MHeHuIo A. CKJIsIpoBa, COOT-
BETCTBYET Mnepuoay okojio 10,5 Thic. ieT Ha3aj, He sIB/IsieTCsl yOeAuTeIbHOM.
ITpu mageHuu aeassHOro CryTHUKa JIyHbI UM OrpoMHOT0 MeTeopuTta B Du-
JIMITTMHCKOM MOpPe, B [IEPBYIO OUePeib, TOJKHO ObLIO MOCTPaaaTh HaceJIeHUE
Azuu, a He CpenuzeMHOMOpPbs. MIMeloluecs aemorpacduyeckue faHHbIe
[11] cBuaeTenbcTBYIOT 006 0OpaTHOM — GoJiee 8 ThICSY JIeT Ha3aj HaceleHue
A3uu cyliecTBeHHO IpeBhiliaio HaceaeHue EBponsl. [Ipu natupoBke
A. CKIIsIpoBa BO3HUKAIOT HECTHIKOBKH TT0 BPEMEHU M3TOTOBJICHMS IPEBHUX
reorpacduueckux KapT (puc. 264), TouHee MepBOMCTOYHMKA ITUX KapT, U Ka-
MeHHoro riobyca Coromaiiopa (puc. 265). [IepBOMCTOUHUK UMEIOIIUXCS
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npeBHux KapT (kapta [Tupu-Peiica u npyrue) Mor ObITh U3rOTOBJIEH TOJBKO
JI0 TUOEIU IPEBHEr0 BEICOKOPA3BUTOIO roCcyAapcTBa okoso 12,8 Thic. JeT
Tomy Hazaa. KameHnHslii rnodyc Cotomaiiepa 10JKeH ObITh M3TOTOBJICH 3HA-
YUTEJIbHO PaHbllle, TAK KAK UMEET OYeHb CYIIECTBEHHbIC OTJINYMS B KOH(PU-
Typaluy MaTepruKOB OT MMEPBOMCTOYHUKA IPEBHUX KapT. M M3MeHEHMS KOH-
(urypanuu maTepukoB B TuXOM OKeaHe KaK pa3 U MOTJIU MPOU30ITH MpHU
MMaJiecHNM OTPOMHOTO MeTeopruTa B OUITUIIITMHCKOM MOpe.

Puc. 265. IpeBHui1 KaMeHHBI#1 r100yc. DkBanop. 1984 rox
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CnpasoyHble maTepuanbl

B 1984 roay skcneauuua, KOTOpyt BO3rnasaan reonor dnmac Coto-
Makop, B 9KBaZLOPCKOM ropHOM Maccuse Jla MaHa, B TOHHene Ha rybuHe
cBbiwe 90 M, yaanocb 06HapyxuTb 300 apTedaKToB, B TOM YnC/e APEB-
HUI rnobyc 3emnu (puc. 265). Ha oKpyrablii BanyH HaHeceHbl n3obpaske-
HUA MaTePUKOB. B cpaBHEHUW C COBPEMEHHbIM F06YCOM KameHHbIM
MMeeT LeNbli pas MHTEPECHeNLMX OTAINYMIA. Ha HeM ACHO pa3anymMmbl
AnNneHnHCKMM 1 BankaHckuit nonyoctposa, Mepcuackuii 3anme, Meptsoe
mope 1 MHaocTaH. Ux n3obpakeHns mano oTIMYatoTCA OT COBPEMEHHbIX.
OpHako gpyras ctopoHa 3emnun oT KOro-BoctouHon A3mmn ao AMepuKku
MMEET CYLLLEeCTBEHHbIE OT/IMYMNA B O4EePTaHMUAX MaTepmnKoB. OTCYTCTBYIOT
Kapubckume octposa 1 ®Pnopuaa. B Tuxom okeaHe HUMKe sKBaTOpa pac-
MOJIOMKEH MMIraHTCKMI OCTPOB, MPUMEPHO PaBHbIM NO pa3mepy COBpPeMeH-
Homy Magarackapy. ANoOHWA ABNAETCA He OCTPOBOM, @ BXOAWT B TMraHT-
CKUIA MaTepUK, yXoaAaLWmni K beperam AMeEpUKM 1 AasieKo NpocTMpato-
LKA Ha tor. MU3BecTHbIN yueHbl-naneoHTonor u nucatens U.A. Ebpemos
3340110 A0 HAXOXAEHMA KameHHoro rnobyca nnacom CotTomanopom
ob6paLan BHMMaHMe Ha OnyCcKaHWe 3eMHOM Kopbl B paioHe TUxoro oke-
aHa. B ogHOM 13 MHTEpPBbLIO OH OTMETUA cnieaytollee: «KpynHble BepTu-
Ka/ibHble NepeMeLLeHMA 3eMHOIN Kopbl YyCTaHOB/IEHbl B 061acTu Tuxoro
OKeaHa. 34ecb 1 B ApyrMx Mectax okeaHorpadbl CTONKHYAUCH C ABIEHU-
AMU, KOTOpble MOTyT BbITb 06bACHEHbI TO/IBKO NPWU AONYLLLEHUM KPYMHbIX
NOAHATUM M OMNYCKaHUI C Pa3MaxoM B TbICAYM METPOB, NPOUCXOANBLLINX
B COBCEM HeaBHee, BO3MOXHO, a*Ke B UCTOpUYECKoe BpemMs. TaKoBbl,
Hanpumep, Nn1ockoBepxmne 6altKkm-Nao0CKoropba Ha rMybuHe 2 Tbic. M, No-
BEPXHOCTb KOTOPbIX MOr/1a ObiTb BbIPOBHEHA /IMLWb Ha HEBONbLLOW FNy-
6u1He nnun BoobLe Ha cylwe». Kak bbl noaTeep:kaas cnosa UN.A. Eppemosa,
8 2022 rogy rpynna y4eHblX, 3aHMMaBLUAACA uccaegoBaHnem gHa Tuxoro
OKeaHa HepaneKo ot [aBalies (puc. 266), 06Hapy»Kuna Ha BepLUMHE Noa-
BOZHOW ropbl y4aCTOK A0POrU, MOLLEHHOW }KeATbIM KMpnu4om (puc. 267).
O6HapyKuTb KakMe-nnbo ele cnenbl ApeBHEN LMBUAMU3ALUM YYEHbBIM
He yAanochb.

Bce nmeronyecst mpoTUBOpeUrsi CHUMAIOTCSI, €CJIU TTPUACPKUBATHCS BEP-
CUM aBCTPUIMCKUX M HEMEIIKMX YIESHBIX O TIaIeHIH Ha 3eMUITIO JIEISTHOTO CITYT-
HuKa JIyHbI TPUOIU3UTENBHO 22 THIC. JIET Ha3al. DTOT CPOK XOPOILIO BIUCHI-
BaeTcs B xpoHoioruio karactpod (ConHir) Ha 3eMiie, KOTOPOI MPUAEPKI-
Baluch Maiis. [lageHue JeassHOro COyTHUKA MPUBEJIO K I100aibHOMY
norony Ha 3emiie (rtepBoe CoirHile Maiist), JIyHa e, oCBOOOIMBIINCH OT
CBOETO CITyTHUKA, YBEJIMYNIa pACCTOSIHUE OT 3eMJIU U, COOTBETCTBEHHO, TN -
Hy cBoeil opouThl BoKpyr CoJiHLIa, YTO U MPUBEJIO K YBEJIUUYEHUIO TTPOAOJI-
KUTEJIBHOCTHY TIeproa ee 0OuepeHOro cOMmKeHus ¢ 3emieit B 7/3 pasa (co-
OTHOIIIEHWE IMPOIOKUTETLHOCTH BTOPOTO 1 nepBoro CoJTHIIa TT0 XPOHOJI0-
rum Maiis). JlenstHo#i ciyTHUK JIyHBI He cpa3y ynaj Ha 3eMJII0, a Ha KaKOe-TO
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BpeMsI IIpeBpaTUJICS B CITyTHUK 3eMin 1 3aTMeBan CoJiHLe Kaxabie 24 THs,
0 YeM MOBECTBYIOT pUCYHKM KaneHaapst Ha Boporax Connia (puc. 268) ro-
pona Tuayanaxko B bonuBuu. B ornpeneneHHble ITepruoabl BpeMeHU Ha Hebe
MOKHO ObLITO HaboaaTh 1Be «JIyHbI». [ToATBepKACHUEM 3TOMY SIBIISIETCS
OpOH30BBII qUCK (puc. 269), HaiineHHBIN B 1999 romy IByMsI «depHBIMU ap-
XeoJIoTaM1» BO BpeMs He3aKOHHBIX pacKOIIOK Helaneko oT ropoaka HeGpa
B repMmaHckoii 3emie CakcoHmns-AnxambT. [1o Hanmmymo maTuHbl (OKUCHOM
IUIEHKM) Ha MEIHOM JMCKE ero Bo3pacT ObUT OPUEHTUPOBOYHO OIIEHEH B 18
TBIC. JIET, YTO TOCTATOYHO OJIM3KO KO BpeMEHU MMaleHH JICISTHOTO CITyTHUKA
JIyHbl Ha 3eMJII0.
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Puc. 266. MecToHaxoXIeHWe ydacTKa JOporu Ha nHe Tuxoro okeaHa

Kamenmaps Ha BopoTax Conaiia (puc. 268) yka3bsIBaeT BpeMsl, Koraa 3eM-
JIsl Bpalllaylach BOKPYT CBOEH OCcU MeJIJICHHee, YeM B HacTosiiee BpeMsl. B To
BpeMs 3eMJis B TedeHue roga copepiiaia 290 o60poToB BOKPYT CBOECH OCH,
TO ecThb rox HacunThiBaa 290 nHeil. [on memmcd Ha 12 mecdamneB o 24 nH, K
KOTOPBIM TTPUOABISIIIUCH IBA «KOMITEHCUPYIOLIMX» THS, a CYTKA HACYUThI-
Baiu 30 yacoB. B ator nepuon CeBepHrlii oroc Haxoauics B [pernanaum
(momorormHbIii notoc). [ocie nageHust JeASTHOTO CITyTHHUKA Ha 3eMJTIO ITPO-
n3onuio cMenieHre CeBepHOro I0JII0Ca B HbIHEIITHEE TTOJIOKEHNE U 3eMJIst
yCKOpUJIa CBOE BpallleHUE 10 COBPEMEHHOIO COCTOSTHUSL.
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Puc. 269. HeGecnblit nuck u3 Hebper ¢ CosHiieM, 3Be31aMu
u 1Byms Mecsitamu (Jlynamu)
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Panee, B pazaese 1.1 naHHOM KHUTH, YK€ OTMeYaoch, yTo B 2015 roay
yueHble u3 Kanugopnuiickoro ynusepcuteta (CLLIA) Bo riiaBe ¢ Benau Bosib-
¢o6ax u Ixeiimcom KeHHeTOM O00HAPYKUJIM, YTO CJIOM IPYHTA BO3PACTOM B
12,8 toic. net B Ipennmanguu, CeBepHoit n KOxxHoit Amepuke, n EBporie
(puc. 5) comepxaTt HaHOaAMa3bl. OHM 00pa3yrOTCs U3 YaCTUI] yIjaepoaa Ipu
BBICOKOM JaBjieHuu u TeMnepatype Boiie 1800 °C. Takast Temriepatypa 1o-
CTUTAETCs TIPU CTOTKHOBEHUM 3eMJTU C aCTEPOMIOM WITH TSTKETBIMU KeJle3-
HbIMU MeTeopuTaMu. [1o3xe 3Toli rpymIoit y4eHbIX ObLIO YCTAHOBJIEHO, YTO
3eMJIS B TO XK€ caMOe BpeMsI ObljIa TTOKPBITa TOHKMM CJIOEM TUTATUHO-UPUIH -
eBol mblIU. B mpobax jbja Toro e Bo3pacTa, B3IThIX B AHTapKTuae, [peH-
JaHauu u Poccuu, HaliM aHOMaabHO BbICOKME KOHLIEHTPAllMM HUTPATOB,
OKCaJIaTOB, alleTaTOB U COJICit MypaBbUHOMN KUCIOThHI. DTH BElECTBA MOSIB-
JISIIOTCSI [IPU cropaHuy 6uomMacchl. YToObI OYYUTh TaKMEe KOHILEHTPALIWH,

HaJI0 GBLTO CXeUb BCE KMBOE HA TUTOMIAIN OKOJIO 10 MITH KM2.

5.2. nnHa — cBMAeTeNb KaTakKNIM3MOB Ha 3emne

INanenue orpomHoro actepouna (cryrHuka JIyaei!?) B paitone @uauri-
MUHCKOTO MOPSI IOJKHO ObLIO BbI3BaTh TUTAHTCKUE IyHAMU, KOTOPbIE MOT-
JIA TIEPEMECTUTh OIPOMHBIE KOJIMYECTBA TPYHTA HA JOCTATOYHO OOJIBIIINE
paccTosSIHUSI OT TTOOepeKbsl TMXOro oKeaHa BHYTPb OKPYKarOIIUX OKeaH Ma-
TepukoB (puc. 270). OcoOblit UHTEPEC B COCTaBe IIEPEHOCUMOTO IlyHaMU
IPyHTA BbI3bIBACT IJIMHA, TAK KaK €€ MeJbYaiilliie YaCTULIbI MPU TIepeMeIu -
BaHWY MOYBBI BCIUIBIBAIOT Ha TTOBEPXHOCTDb BOJIbI U MEPEHOCSTCS HAa OUEHb
OoJIbIIIME pacCTOSTHUS, OPMUPYS C Oojiee KPYITHBIMU YaCTULIAMU MECTHBIX
TPYHTOB JIECCOBBIE, CYTJIMHUCTHBIE U TTIMHUCTbBIE OTJI0XKeHUs . Hamnuue Takux
OTJIOKEHUI SIBJSIETCSI KOCBEHHBIM MOATBEPKACHUEM BO3HUKHOBEHUS TH-
TFAaHTCKUX IlyHaMU B MPOIILIOM, UTO, B CBOIO OUepe/ib, MOATBEPXKIAET MPU-
YUHY BO3HUKHOBEHUS IIyHaMU — TafieHre B TuxoMm okeaHe OrpOMHOTO acTe-
pouna.

CnpaBoYHbIii maTepuan

NMHa comepXnTCa NpakTUYeckn B noboii nouse. Bec 1 m3 cyxoii B
nopotke ruHbl 900 Kr. [M1MHa He ABNAETCA PaCTBOPUMbIM BELLECTBOM.
Ecan nonoXunTb KOMOYEK [IMHbI B CTaKaH C BOAOM, TO OHa PacKUCHET U
NIAMKET HA AHe CTaKaHa PoBHbIM cnoem. MNpu B36anTbiBaHWUM BOAbI B CTa-
KaHe rnHa NoAHMMETCA OAHOPOAHOM MyTbIO, KOTOpas ByaeT nocTeneHHo
oceaTb Ha AHO CTaKaHa, MOKa He ocAAEeT TaK e POBHbIM caoem. [nA
MoJlyYeHUsA FVHbI U3 NMOYBbI B3ATbIN 06beM NMoYBbI (OUYMLLEHHBIN OT Op-
raHWKKU) NepemeLlnBaeTCca B EMKOCTU C BOAOM, MOC/Ie OTCTauBaHWA BEPX-
HWI CNOWM BOAbI C eLle 3arpA3HEHHbIMM YacTULLAMU [/IUHbI C/IMBAETCA B
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ApYryto eMKocTb. [lobaBnseTcsa BoAa, U rpaA3Has MMHUCTAs CMeCb BHOBb
nepemelumsaetcs. lNocne oTcTaMBaHUA BEPXHUI CNOM BOAbI C boee umn-
CTbIMM YaCTULLAMM TNIMHBI C/IMBAETCA B YMCTYIO €MKOCTb. [oBTOpAs 3TOT
NPOLLECC HECKO/IbKO Pa3, MOXHO MO/YYNTb BOAHYHO B3BECH OUYMLLEHHOM
INHbI. PUNBTPYA NONYYEHHYIO B3BECb YePe3 TKaHb, MOly4aem Ha TKaHU
0Caf0K YNCTOM TNUHBI.

MpW OKEaHCKOM LlyHamK, KOTOPOe CPbIBAeT U NepemeLlnBaeT Nnoysy
Ha cylle, YacTuLbl IMTIMHbI OKa3biBalOTCA HAa MOBEPXHOCTU BOAbI U Nepe-
HOCATCA LyHaMM BHYTPb KOHTUHEHTOB UK OCTPOBOB, GOPMUPYSA FNHU-
CTble OTNIOXKEHUS (IECC, CYTIMHKU U TNIUHbI).

LlyHamu, BO3MOKHO, MOYKET NePeHOCUTb CO AHA OKEAHOB M KPacCHYHo
rnyboKoBOAHYI IMNHY. [NMHA MMeeT Bypbii, LWWOKOAAAHbIA UK KOPpUY-
HEBbII LIBET, pexKe — KUPNUYHO-KPACHbIW. B TMXOM OKeaHe TaKas IIMHa
noKpbiBaeT okono 35 % Bcero AHa, B UHANMCKOM M ATNaHTUYECKOM OKe-
aHax — MNPMMepPHO YeTBepTb BCEro AHa.
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Puc. 270. Matepuku, okpyxarouiie Tuxuii okeaH

CBeT10-KeNThIN, XXeNThI!, pbIXKeBaThI NN CBETIO-CEPhIii IECC 00pasy-
FOTCS TIPU CMELIMBAHUY YaCTULL IEPEHOCUMON 1IyHAMU TJIMHbBI U3 TIOYBBI U
MEJIKMX YaCcTULL pa3IMYHbIX MECTHBIX ITOpo/. [JIMHa 13 MoYBbI MOTJa Trepe-
HOCHTCSI IlyHAMU Ha OYeHb OOJIbIIIME PACCTOSTHUS OT ITobdepexkuii u oopa3o-
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BBbIBaTh OOIIIMPHBIE MO TUIOIIAAX 3a1exu Jécca. [Tpyu mageHnu orpoMHOTO
acrepousa B TuxoM oKeaHe JIeCCOBbBIE IJIATO MOTJIM 0Opa3oBaThesl B Kutae,
CegepHoii u FOxHoi#1 AMepuke, a Takke Ha ocTpoBax. M1 oHu Tam umerorcs!
NmetoTcs néccowie miato u B Hosoii 3enannuu. B ABctpanuu 6oibiias
JacTh TEPPUTOPUHU 3aHUMAIOT HEe TIPUTOIHBIC ST 3eMJICACIINS TTYCTBIHU C
recyaHbIM IPYHTOM U3 MbUIEBAThIX U TIeCYaHbIX YACTHUII M COAEPXKAaHUEM T -
HbI 10—30 %. CooTHOIIIEHNE TTeCKa M CYTITMHKA B ITeCYaHBIX TPYHTAX COCTaB-
JisieT ipuMepHo 3 : 1. [TaxoTHbIe 3eMJIM B ABCTpaluy 3aHUMaIOT Bcero 3 %
CYIIIH.

JIéccoBoe miaro B Kurtae (puc. 271, 272), B cpenHeii yactu 6acceiiHa
pexu XyaHXa, MIMeeT IUIommanb 0koso 430 Thic. KM2. BbIcoTa T171aTO Hazl ypoB-
HeM Mops cocTasiisieT 1000—1500 m. ITpu HaAMYUMM HEMHOTOUYMCIIEHHBIX
CKaJIMCTBIX MECTHOCTEM IJ1ATO B OCHOBHOM O0Pa30BaHO OTIOXEHUSIMU JIEC-
ca, TOJIIMHA KOTOPBIX B cpeaHeM cocTapisieT 50—80 M, MecTaMu JoCcTUrast
180 M 1 60oxee. I[1naTo moHOCTHIO Oe3/1ecHO. MCTOPHKM CYMUTAIOT, YTO JIEC-
COBOE TIJIATO — OIHO M3 MECT, TIie 3apoKaanach IpeBHIST KUTalicKasl IIMBH-
Ju3anus (Bcs Mpeablayliast HIMBUIN3alKs Oblla YHUUTOXEHa 1yHamu!?).
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Puc. 271. JIeccoBbie onoxeHus B EBporne (A), Cubupu, SAxkyrun u Kurae (B)
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Puc. 272. JIéccoBoe muiaro Ha ceBepe Kuras

CnpaBoYHbIA MmaTepuan

Mocne obpasoBaHUA MolLHelwero néccosoro nnato B Knutae n néc-
COBbIX OT/IOXKEHWUI B MOHIronnn obblYHbIM fIBEHMEM 34eCb CTann nec-
YaHble BypKn 1 OTPaXKeHHbI APKUIA CONHEYHbIN cBeT. CypoBblil KNMmaT
3aCTaBWU COXPaAHUBLLEECA MA/IOYNCIEHHOE HAaceNeHNE STUX TEPPUTOPUNA,
rnasHbIM 06pasom B MOHIronnu, NnpmucnocabameaTbes K co34aBLUIMMCSA
ycnosuaM. U y3Kkue rnasa c sSnMKaHTYCOM CMOMIN AaTb 3aLUUTY NHOAAM OT
necyaHbIX 6ypb U APKOro CONHEYHOTO CBETa. INUKAHTYC («MOHIo/bCKas
CKNafKa») ABNAETCA CKNaAKOW, KOTopasa NPUKPbIBAET C/ie3Hbl Byropok.
MoxoKafA Ha aNMKaHTYC CKNaaKa ecTb Uy byumeHos Appuku. Y espo-
nenues caie3HbIN BYropoK OTKPLIT, M /1a3a KaxyTca 6osblue 1 wupe. Ha-
NINYme aMMKaHTYCa ABNAETCA XapaKTePHbIM NPU3HAKOM NpeacTaBUTenemn
TaK Ha3blBaeMOM «MOHFOI0MAHOM» pacbkl. KUTalLbl, AMNOHLbI, MOHIO/bI
W Apyrve a3maTckue Hapoabl UWeHbl HEOOXOAMMOCTU NPULLYPUBATLCA,
obeperas rnasa ot BO34eNCcTBUA HeBNAronpuATHbIX NPUPOAHbLIX GaKTO-
poB. CunTaeTcs, 4TO y3KMe rNasa y Nto4el Ha YKa3aHHbIX Bbille TeppUTo-
pUAX NOABUAMUCH He paHee 13 TbiC. NeT Ha3af, YTo BMOJIHE COOTBETCTBYET
Bepcun nafeHusa acteponaa B parioHe ®UANNMNNUHCKOrO MOpPA OKOJO
22 Tbic. NeT Haszag,. U, cnepoBaTesibHO, HUKAKOW MOHFOI0MAHOM pachl He
CYLLLeCTBYET, @ NPOCTO NPOM30LLI0 NpucnocobneHune nogen onpeaeneH-
HbIX TEPPUTOPUI K U3MEHUBLUMMCA CYPOBBIM YCIOBUAM XKU3HKU. Y npes-
KOB 3TUX Ntogel bbinn obbluHble 11333, KaK Uy eBponenyes. Bo3aMoXKHO,
npeaKkn « MOHTOI0UAHOM pacbl» BblNM NOXOXKM Ha YUTypoB ¢ 60/1bLLUMMMN
KpacuBbimu rnazamu. Mmudom ABAAETCA M HAU3KUI POCT NpeacTaBUTenem
«MOHTOIOMAHOM» pacbl. TaK, COrMACHO AaHHbIM MOHUTOPUHTA,
B 2022 roay cpenHuii pocT KUTAMCKOTo MY»KUYMHbI cocTaBua 169,7 cm,
a *KeHwMH — 158 cm. CpegHMit pOCT BbETHAMCKMX MYXKUYMH COCTaBAAeT
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162,1 cm, a *eHWwMH — 152,2 cm. HaNnOMHMM, YTO y HALLKUX NPeaKOB He-
aHAepTasbLEeB CPeaHNN POCT HEAHAEPTANIbCKUX MYKUYNH COCTAB/A OKO-
no 165 cm, a KkeHwuH — 153 cm. B 3akntoueHre cnegyet OTMETUTb, UTO
KUTENU A3 MMeroT HeMHOro 6oJiee TEMHYIO KOXY, YeM eBponeliLbl,
HO HUKAK He NPUAYMAHHYIO YY4eHbIMU-PACUCTAMU KENTYIO KOXKY.

TaK}Ke MHTepPecHO, YTo B NonynycTbiHe fo6u B MOHroiMmn goBoAbHO
MHOrO n1écca, 4acTo noA HebOobLIMM CI0eM NnecKa. PYHTbI 3aco/IEHHbIE.
Cnoit nousbl o4eHb Hebosblwol, 30-50 cm 1 He bonee. Bce nccnemosa-
Tenn MoHronmMm eguMHOAYLWHO OTMEYAtoT, YTO NpoLecchbl ropoobpasoBsa-
Hus B 06K NpoLwan coBcem HeaaBHO. Mpu ropoobpasoBaHUM BBEPX
NOAHANNCH CZIOM MENOBOro Nepnuoaa C MHOrOYMC/IEHHBIMUM NepeMeLLlaH-
HbIMW OKaMEHEeNOCTAMM ANHO3ABPOB, KPOKOAMNOB, Yepenax U Apyrux
OPEBHUX KMBOTHbIX. Bce nepeuyncneHHoe o4eHb XOPOLLO BMUCbIBAETCA
B BEPCUIO NAZEHUA OFPOMHOTO acTepomaa B TUXOM OKeaHe NpMMepHO
22 TbIC. NeT Ha3a 1 MOLLHOTO LlyHaMMU, a TaK¥Ke NepruoamyecKmx LyHamum
B MPOLLIOM, BEPOATHO, CO CTOpPOoHbI CeBepHOro /legoBMTOro okeaHa.

[TpuunHOI yKa3aHHOTO BbIlIE€ PACIIOIOXKEHUS JIECCOBBIX OTJIOKEHU B
Esporne, Cubupu v SAKyTHM MOTJIN SIBJISITHCSI OTPOMHBbIE IIyHAMU CO CTOPOHBI
CeBepHoro JlenoBUTOro okeaHa, BOZHUKAIOIIIME MPU MEPUOAUIECKOM COTU-
keHuu JIyHsl ¢ 3emuieit B mpouuioM. IpeaiiecTByioiiye iyHaMu cQOpMU-
poBaji Ha 3TUX XK€ TEPPUTOPUSIX INIMHUCTbIC UJIN METKO-aJIeBPOJIUTOBbIE
MPOCI0OM MEXAY IutacTaMu yriist (puc. 27). JIEccoBoe miato Kurtast BRI AT
Ha 3ToM (poHe aHOMAaJIME, YTO ellie pa3 MOATBEePKAET BEPCUIO MaJcHUS acTe-
pouna B OWINIITMHCKOM MOpeE.

B CeBepHoii AMepuKe JIECCOBUAHbBIE CYTJIMHKU HAaXOASATCSI B IOTO-BOC-
TOYHBIX paiioHax, TpaHWYAIINX ¢ 00MacThio [lecuaHbIx X0aMoOB ITaTa He-
opacku. OcoOeHHO 3HAYUTEbHBI OTJIOXKEHUS JIECCOBUIHBIX CYTIMHKOB Ha
peuHbIX Teppacax Muccypu (puc. 273).

Puc. 273. bacceiin peku Muccypu
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Puc. 274. ITammiacel ApreHTUHBI

B HOxHo0#1 AMepuKe oOLIMpPHbIE JIECCO-
BbIe paBHUHBI, [Tammacel (puc. 274), 3aHu-
MaroT CEBEPO-BOCTOUYHYIO YaCTh APTreHTH -
HbI (puc. 275) U coceHUE TEPPUTOPUU
YpyrBas, a TaKKe caMyTo I03KHYIO OKOHEU -
HocTh bpasunuu. [lamnacel 3aHuMaloT
romanb okojio 750 Teic. kM2, TonmmHa
JIECCOBBIX OTJIOKEHUI MOXKET COCTABIISITh
HEeCKOJbKO aecsTKoB MeTpoB. [Tamma-
CBhI UMEIOT TIOCTETIEHHBIH CITYCK C CeBEepPO-
3arajia Ha 1oro-BoCTOK, TpuMepHo oT 500 M
Haja ypoBHeM Mops B MeHnoce 1o 20 M Puic. 275. PaciionoKeHe
B byanoc-Alipece. CieayeT 106aBUTh, YTO Mammacos FOxHoit AMeprku
B Mekcuke MHOTrue oOHapyKeHHBIE IPeB-

HUe KaMEHHbIE COOPYKEHMST ObLIN 3aHECEHBI CJI0OEM TJIMHUCTOTO TPyHTa
(puc. 150, 276). B HacTosII1Iee BpeMsI YaCTh KAMEHHBIX COOPYKEHUI, B TIEp-
BYIO 04epeb MUPaMUIbl, OUMIIEHBI OT TPYHTa W PECTaBPUPOBAHbI.

Hogas 3enanaus (puc. 277) HaxoauTcs B4 ThIC. KM BOCTOUHEE ABCTPaAJIUM.
HccrnenoBanus yueHbIX Mokasaiu, yTo B HoBoii 3enanauu (Kak v B APYTUX
perrnoHax yMepeHHBIX IHUpPoT KOKHOTro mosyIapus) HaKOIUIeHHe JIECCOB
MPOUCXOIMJIO TPEUMYILIECTBEHHO B XOJOHbBIE MEPUOIbI MOCAETHETO KM -
MaTtudeckoro Makpouukia: 1) 80 (75)—60 (55) Teic. neT Hazan; 2) 45—
40 Thic. net Hazaa Ha FOxHoM ocTtpoBe 1 40—30 ThIC. J1eT Ha3ad ¢ IMKOM
oko:10 30 ThIC. eT Ha3am Ha CeBepHOM OocTpoBe; 3) ¢ 25 o 17—12 ThIC. 1T
Hazazn. CorocTaBieHWe 3TUX TIEPUOIOB C pe3yIbTaTaMy UCCIeIOBaHUIMA Jie-
JIOBBIX KEPHOB U3 AHTapKTUbI (prc. 278) MoKa3bIBaeT UX TECHYIO CBSI3b C
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CYIIECTBEHHBIMU KJTUMAaTUYECKUMU U3MEHEHUSIMU Ha Ti1aHeTe. JlaTupoBKa
MepUOA0B HAKOILIEHMS IECCOBBIX OTJ0XeHU B HoBoli 3enananu, a Takxke
rpaduK U3MEHEHNsT TeMIepaTypbl B AHTapKTHIE 3a Tocieanue 60—
80 TbIC. JIET, MPUOIUUTETBHO COBIAJAIOT C JATUPOBKOI KaTaKJIU3MOB Ha
3emiie npu ouepeaHbIX cOmmkeHusx JIyHbl ¢ 3emiieit B mpouwioM [15]. JIécc
MOT HaKallJIMBaThCs 3a CYET LIyHAMU, TIEPEHOCSIIEro TJIMHY U3 ITOYBBI MaTe-
pyka mexmy Azueit 1 AMEpUKOI, NICYE3HYBILIETO IPUMEPHO 22 THIC. JIST Ha3al.

Puc. 276. Cioii ITIMHACTOrO TPYHTA HA 3alalHON CTOPOHE
nupamuasl Yomynsl. Mekcuka

Puc. 277. HoBas 3enanaus

CnpaBoYHbIN MaTepuan

B KauecTBe OCHOBHOrO MOKa3aTens MU3MeHeHuUa TemnepaTtypbl B AH-
TapKTUAe nccnenoBaTen MCNob30Baan U30TOMHBIN KoadduumeHT 8D,
paBHbIN OTHOLWeEHUIO AenTepusa u npotus (D/H) B obpasuax Abaa, oTo-
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BGpaHHbIX Yepes Kaxable 5 MM KepHa 13 AHTapKTUbI, MO CPAaBHEHMIO CO
CTaHZapTHbIM 06pa3LOM, OTPasKaloWMM CEroAHALLIHEEe COOTHOLWe-
HMEe M30TOMOB BOAOPOAA B BOAAX MMPOBOro oKeaHa.

EDC 0 (%)
L] ¥
2
[=] o

T
o
i

v
oy
=

Benthic Stack §™0 (%)

— — T T
0 100 200 300 400 500 600 700 800 900
Age (ky B.P)

Puc. 278. Ipadpuku nsmeHeHus TemrepaTypsl B AHTapkTHe 3a 800 ThICSY JIeT:
10 OCHn a6CHI/ICC — BO3pacT OTJIOXKEHUI B ThICSYaAX JIET JI0 HACTOSAILIECTO BpEMECHIU
(T.€. X0 BpeMEHU — CIpaBa HaJIeBO); YEpHAs TMHUS BBEPXY — OTHOCUTEILHOE CONepKaHe
nevitepusi 3D B konoHke sibia ¢ EBpomneiickoii craniiuu (EPICA) Ha xymone «C»;
CUHSAS INHUA BHU3Y — OTHOCUTEIIbHOC COACPKAHUE TAKEIIOTO M30TOIIAa KMCJIOpOoaa 8180
B IOHHBIX OTJIOKEHHUAX B HOxHOM OkeaHe (B TIOCJICAHEM CJTyJya€ — MHBEPTUPOBAHHAsS H_IKaJIa)

Ha ®umurnmunax Ha octpoBe boxosb HaxomsTes 1268 KoHyco0Opa3HbIX
no dopme xonmoB (puc. 93, 94). x Beicota uzmensiercst ot 30 go 100 m.
XOJIMBI TTOKPBITHI MOPCKUM M3BECTHSIKOM, KOTOPBII HAXOMUTCS HaJl 3aTBEP-
JeBIIeH TIMHOM. BeposiTHO, OHM UMEIOT He MPUPOAHOE MPOUCXOXKICHUE, a
SIBIITIOTCST APEBHUMU COOPYKEHUSIMU, TTIOKPBITBIMU CJI0€M TJIIMHBI, TIPUHE-
CEHHOM IIyHaMM TMpHU MaJeHUM acTepoua B paiione OUIMIIUHCKOTO MOPSI
0KO0J10 22 ThIC. JeT Hasdald. [TogoOHoe ke MPoucXoxXaeHue MOIYT UMETh 1
U3BECTHSIKOBbBIE XOJIMBI B ropoje IyitnuHb Ha 1ore Kutas (puc. 95).

Exie omHMM I0Ka3aTeIbCTBOM IepeHOCca TIIMHBI ITPU IiyHaMu B TuxoMm
OKeaHe SIBJISIIOTCS 3aHeCeHHbIE TIMHUCTBIM TPYHTOM KaME@HHBIE MCTYKaHbI
(maon) octponsa ITacxu (puc. 279, 280). Octpos [Tacxu HaXoOUTCS B I0XKHOM
yactu Tuxoro okeana mexxay Apctpanueii u FOxHoit AMepukoii. Ctatyn Mmaou
PACITOJIOKEHEBI TT0 BCE €Tr0 TePPUTOPUM — BCETO HACUMTHIBAaeTCs 887 mpeB-
HUX McTyKaHoB. OCHOBHAsI MX YaCTh HAXOIWTCS B HAIIMOHAJIBHOM T1apKe Pa-
na-Hyu, KoTopblii 3aHUMAaeET MOJOBUHY ocTpoBa. Bec camoii Tsxkesoli cra-
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TyHU cocTaBJIsIeT 0KoJio 90 TOHH Ipu BbIcoTe B 15 M. YacTh KAMEHHBIX UCTY- AHKaw B MNepy (KOskHaa Amepuka). No dopme AuLa 3TU UA0NbI OYEHDb
KAHOB 3aHECEHa MHOTOMETPOBBIM CJI0EM [JIMHUCTOTO IPYHTA. MOXOXM Ha UCTYKaHOB OCTpoBa lacxu. Y CTyKaHOB U M008B npocne-
KMBAKOTCA XapaKTepHble YepTbl AN HeaHaAepTaAbLLEeB — LWMPOKUN HOC
1 BbICTyNatoLwmii Bnepes nogbopoaokK. JInuo Yenoseka Ha KpblwKe cap-
kodara MNakana B Mepy (puc. 160) nmeeT Te e XapaKTepHble YepTbl, YTO
My UCTYKaHOB ocTpoBa Macxu 1 ngonos nposuHumn Aixa. Cnegyet o6-
paTUTb BHUMAHME, YTO U3FrOTOB/IEHME UCTYKAaHOB U UA0N0B BbITNAANT
6onee NPUMUTUBHBIM, YEM U3FOTOB/IEHME PUCYHKA Ha KPbILWKe capKkoda-
ra. BoamoxHo, 4Tto B NpoLwaom Ha ocTpoBe [lacxu, KOTOpbIA ABAANCA
YacTbio MCYE3HYBLUEro MaTepuKa, 1 B KOXHOM AMepuKe cyLLecTBoBana
Of,HA U Ta e Ky/NbTypa U3roTOB/IEHMA KAMEHHbIX CTaTyi. Ho, TaKKe BO3-
MOXKHO, YTO Ha ocTpose Macxu 6bla NPOCTO WKOMA ANA APEBHUX KaMe-
HOTeCOB, rAe OHW OTTa4yMBa/IN CBOE MACTEPCTBO, KOTOpPOE 3aTeM Mpu-
MEHSA/I0Cb NPU CTPOUTENIbCTBE KAMEHHbIX COOPY*KEHWUIM. BepoATHO, Hbl-
HeLWHMN ocTpoB Macxm BXOAWN B COCTAaB KOHTUHEHTA, COEAUHAIOLLETNO
A3nto 1 AMepmKy B NPOLLIOM U yLIeALLIEero nog soay npu nageHnm orpom-
HOro actepounga B panoHe PUAMMNMHCKOrO MOpPA NPUMEpPHO 22 TbiC. eT
Hasag,.

Puc. 279. 3aneceHHble TPYHTOM CTaTyu Maou

Puc. 281. KameHHble naoibl B IpoBUHLMK Afixa. [lepy

PaCCMOTpeHHHﬁ B JaHHOM pas3acjiec MaTe€pural MOoATBCPKAACT MaJCHUEC
OI'POMHOI0O acT€ponaga, BOBMOXKHOI'O CITYyTHHUKaA .HYHBI, B paflOHC DununnuH-
CKOTI'O MOpA MPpUMEPHO 22 ThIC. JIET Hasazm. CooTHOIIIeHE TOIIIUH OTI0XEe-

Puc. 280. Packonku ctaTyn Maou, 3aHECEHHOM IMTMHUCTBIM TPYHTOM Huii iécca B Kurae (10 200 M) 1 Ha MaTepuKax AMEPUKY (HECKOJILKO IECAT-
KOB METPOB) MPUMEPHO 00PaTHO MPOITOPLIMOHAIBHO PACCTOSIHUASIM YKa3aH-

CnpaBoyHbIii maTepuan HBIX TEPPUTOPUIL OT MecTa IafaeHus actepouna. JIEccosoe miuaro B Kurae

Ha ¢potorpadum 1920-ro roaa (puc. 281) 3aneyatieHbl KAMEHHble 00pa30BaHO B OCHOBHOM 3a CYET IJIMHbI M3 CMBITOM LIyHAMU KUTAMCKOM MO~
MAONbI, 0BHAPY)KEHHbIE UCCNe0BATENAMM B MPOBUHLMM AliXa pervoHa YBbI, a JIECCOBBIC OTIOXeHUsI AMepuku U HoBoit 3enaHauu, a Takke CyrJIMH-
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K1 ABCTpaiuy 00pa3oBaHbl 3a CYET IJIMHBI U3 CMBITOM IIyHAaMU MTOYBHI YIIIE T -
11Iero MOJ1 BOJy MaTepuKa, COeIMHSIONIETO 10 KaTaKiu3Ma A31i0 1 AMEPUKY.
ITepuonsl HakoOIUIEHMS IEcca, KOTOPBIM MOT 00pa30BhIBATLCS 3a CUET Mepe-
Hoca IJIMHBI TTpU IlyHaMu, B HoBolt 3e1aHInu U B APYTUX peTHOHAX YMEPEH-
HBIX IPOT KOXXHOTO MoyIIapus 10CTaTOYHO XOPOIIIO KOPPETUPYIOT C Tpa-
(bmkamMu M3MeHEHMS TeMITepaTypbl B AHTapKTH e 3a rTociaeaare 60—80 Tric.
JIET ¥ C TaTUPOBKOM KaTaKJIM3MOB Ha 3emJIie TIPU OUepeTHBIX COMMKEHUSIX
Jlynbl ¢ 3emieit B mpouioM. C G0JbLION J0Jeit BEPOSTHOCTH «IIIOKOJIAIHbIC»
X0JIMBI Ha OUIUTIITMHAX U U3BECTKOBBIEC TOPHI B KnTae SIBIISIIOTCST 3aHeCeH-
HBIMM TJIMHOM (TIpM 1tyHaMmu 22 ThIC. JIET Ha3aa) KAMEHHBIMM COOPYKEHUSIMU
JIpeBHel UMBUIM3aLMU. [TepeHOoCOM TIMHBI MPU IyHamMu 22 ThIC. JIET Ha3a
00BsICHSIETCS M 3ary0JeHre Ha HECKOJIbKO METPOB KaMEHHBIX UCTYKaHOB
(Maou) Ha ocTpoBe [1acxu, rie iyHamu yxxe He UMeJIo 00JIbII0I MOLIU (CKO-
pPOCTH), MHAYE UCTyKAaHbI ObUTM ObI OIIPOKMHYTHI 1 JIEXKAJIU ITO CJIOEM IJIMHBL.
MoHO yTBEpXKIaTh, YTO 3aJIe>KU TJIMHBI WJIM TIIMHUCTOTO TPYHTA SIBJISIIOTCS
(bMHMIITHOM YePTOIi ABMXKEHUS IlyHAMU U3 OKEaHOB B INIyOb TEPPUTOPUIA.

[Toka TOJbKO OYeHb-04YE€Hb MPEANOJOKUTEIbHO MOXHO BbICKA3aTh MHE-
HHE, 9TO Ha CaMBIX paHHUX 3Tarax IpeBHsIS IIUBUIN3AIUS B Me3oamepuke
un Kutae, a TakKe Ha ylIeAIIeM Mo BOAY MaTepuKe M1y HUMU CO3/1aBa-
J1ack... HeaHaepraibnaMu. CiaeayeT HamOMHUTh, 4To B 1992—1993 rogax B
CIIIA na 1oxHOM 11o0epexbe KanmndopHun Oblin 00HapyKeHbI KaMEHHBIE
Opy/ausi, aHAJIOTUUHBIE TEM, UYTO MCIOJb30BATUCH HEaHAepTabllaMu B EB-
porie okoJio 130 Teic. JeT Ha3an. Bo3pacT HaitneHHbIX B KanndopHuu Ka-
MEHHBIX OPYIUI TIPUOTU3UTEITHLHO TAKOU XKe.

5.3. XpoHonorua KatakiMsmos B NPOLL/IOM

ITpu cocTaBIeHUM XPOHOJIOTUHN B KAUeCTBE 0a30BBIX MPUHSTHI TIEPUOIBI
BPEMEHU, KOTOPbIEC MOATBEPKACHBI MJIM JOCTATOYHO TOYHO (Hampumep, Ka-
Taxkim3M 12,8 ThIC. JIeT Ha3a.m), WK IMTOATBEPXKIAIOTCSI HECKOJIBKIMU UCTOY-
HUKaMU (HampuMmep, KaTakiau3M OKoJio 22 ThIC. JIeT Ha3al, a TakXke Mepuo
ruoenu Atnantunbl). Karakimmsm Ha 3emie mpuMepHo 16,1 ThIC. JeT Ha3am
oInpeaelieH yepes nepuoj 0a30Boro Katakamsma 12,8 TeIC. J1eT Ha3ad U Tie-
puoa BTopoit apbl MHAYMCTCKOW XPOHOJOTUU, MTPOAOJKUTEIbHOCTHIO
3300 net. OcTanbHble O0Jiee paHHUE ITEPUOAbl KaTaKJIM3MOB Ha 3emJie TIpU-
HSITHI 11O pe3yJibTaTaM apXeoJOorMuyecKux ucciaenoBaHuii B nemepe Cudbumy
(FOAP). KoHeuHo, ykazaHHasi B XpOHOJIOTMM JaTUPOBKA KAaTaKJIU3MOB SIB-
JISIETCSI TPUOIM3UTEIbHOM C MOTPELTHOCTHIO B HECKOJIBKO COT WJIM 1aXKe Thl-
csuy JIeT 1 6oJiee. Ho mpuHIIMIIMAaTbHOTO 3HAYeHUST 3TO HE MeEeET.
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C y4eToM BBILLIEU3IOKEHHOTO TIpeuiaraeMas ijist JaJbHEUIIero uccie-
JIOBAHUSI XPOHOJIOTUS C OPUEHTUPOBOUYHBIMU CPOKAMU KATAKJIM3MOB Ha 3eM-
Jie B 0003PMMOM UCTOPUYECKOM MPOIILJIOM MUMEET CAEAYIOIINIA BUI:

71—72 moic. aem nazad — odepenHoe commkenue JIynnl ¢ 3emieii. I1o-
CJICACTBUS AJISl TNIAHETHI B HACTOSIIIIEE BpeMs He U3BeCTHHI. B memepe Cu-
ouny (FOAP) B crosix Bo3pacToM npuMepHO 71 ThIC. JIET HailIeHbl yKpalleHUSI
13 pakoBUH. OOHapYKEeHO MepBOe CBUAETEIbCTBO UCMOJIb30BAHUS TPUPO/I-
HOTO KJIes U3 KaMeau ¢ Jo0aBlieHUeM KPacHOM OXpPHhI IJisl CKpPEeTIeHUS Ka-
MEHHOTO HAKOHEYHHKA C IePEBIHHBIM IPEBKOM KOIThsI. KaMeHHBIe opyaus,
M3TOTOBJICHHbBIE B TEXHUKE OTXKMMHOM PETYIIN, a TAKXKe MOJACTUIKA U3 pac-
TEHUI C apOMaTUUYECKUMHU JIMCThIMU JIaBpa (AHTUCEINTUKA), JaTUPYIOTCS
BO3pacToM 77 ThIC. JIET.

58,5—61 motc. aem nazao — ouepentoe commkeHue JIynnr ¢ 3emeii. I1o-
CJICACTBUSI AJIsl TJTAHETHI B HACTOSsIIIIee BpeMsl He u3BecTHHI. B metepe Cu-
oyny (FOAP) oGHapykeHbl MHOTOUMCIEHHBIE (hparMeHThI KPACHOM 1 XKeTOM
OXpBI BMECTE CO cliefqaMu ouaros. Bo3pact HaiiieHHBIX apTe(aKTOB IpU-
MepHo 58 Thic. JeT. [1peBpallieHre myTeM 00XKUra >KeaToil OXpbl B KPACHYIO
SIBJISICTCSI OTHUM M3 HanboJiee paHHUX CBUIETEbCTB HATMYUS XMMUUECKUX
TEeXHOJIOTMI y Jitoeli B ApeBHOCTU. HalinmeHbl IpeBHENIINI N3BECTHBIM KO-
CTSIHOM HAaKOHEUYHMK CTpeJibl U JIpeBHeIIasi U3BeCTHAsl KOCTSIHAs UIJa CO
cjenamMuy U3Hoca, MpeiHa3HaYeHHasl, IPEANoJ0XUTEIbHO, 1/ TPOKaIbIBa-
HUS XKUBOTHBIX IKYP. Bo3pact Haxomok 61 Thic. JIeT.

47,7 moic. aem nazad — ouepeaHoe conuxkenue JIyHol ¢ 3emuieit. [Tocnen-
CTBUS JJIs TIJIaHEThl B HACTOsIIIee BpeMsl He U3BeCTHBI. B GoJiee mo3aHux
cnosx rneniepsl Cubyny (FOAP), BozpactoMm nipuMepHO 49 ThIC. JIeT, HaliAeHbI
CMeCH ITUTMEHTA KPAaCHOM OXPhI HE TOJBKO C BOJOI, HO C MOJIOKOM KMBOT-
HbIX. [Tocie u3meapueHus MOpOLIOK KpacHOTO LIBETa CMEIIMBAJICS C BOIOM
U XUBOTHBIMU XupaMu. [Tonayyanacs BogocTorikas u atMmocgepocToiikas
KpacHast Kpacka.

[Tpu ynamu co cropoHsl CeBepHoTro JIenoBUTOr0 okeaHa rnorud MaMoHT,
OCTaHKU KOTOPOT0, BMOPOKEHHbIE B BEUHYIO MEP3JI0TY, ObLIM HaliIcHbI B
1900 rony Ha Gepery peku bepe3oBka B Akytuun. Bo3pact noruoiiero ma-
MOHTAa OLEHWIN NpuMepHO B 44 ThIC. J1eT. OH IMOTu0 BHE3AITHO C IIOJIHBIM
JKeJTYJKOM U ITy4KOM TpaBbl B 3y0ax. [To3a morudiiero MamMoHTa Obljia HeO-
OBIYHOM — OH CHJEJ Ha 3ajy, BBITSIHYB BIIepe/l U CJIeTKa COTHYB MepeaHue
KOHEUHOCTH.

38,6 muic. aem nazao — ouepenHoe comokenue Jlynnr ¢ 3emuteit. [Tocnen-
CTBMSI IJISI TUTAHETHI B HACTOSIIIEE BPpeMsI HEM3BECTHHI.

30 moic. aem nazad — ouepenHoe conmkeHne JIyHbl ¢ 3emiieil 1 KICYe3HO-
BeHMe HeaHaepTaiblieB. CBETIOKOXME rolyborIa3ble HeaHIepTaabLbl OJ1a-
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TOITOJYYHO XKMJIM Ha 3emJie 0koJ10 250 Thic. jieT. O0beM Mo3ra HeaH1epTalb-
e (1400—1740 cm?) 6T GobLIE, YeM Y KpOMaHbOHIEB (1525—1617 cm?)
u Homo sapiens (1350 cm?). BeposiTHO, UM TIPOCTO He TOBE3JI0: JOMUHUPYS
Ha ay4ymux 3emisix Cpenu3eMHOMOpPbS, OHU OKa3aJIMCh YHUUTOXEHHBIMU
MOTOIIOM IIpH ouepeaHoM comkeHnun JIyHbl ¢ 3emieii. Bo3aMoOXHO, YTO UMEH-
HO B 3TO BpeMsl 3eMJIETPSICEHUS PUBEJIU K pa3pylIeHUIO TOPUCTOM mepe-
MbrYKu [MOpanTapckoro rmponmsa y [epKyaecoBbIX CTOJIOOB M 3aTOTUICHUTO
OTPOMHBIX TeppuUTOprii CpeaAn3eMHOMOPbSI BoTaMU ATIIaHTUYECKOIO OKeaHa.

22 moic. aem Hazad — ouepenHoe conuxkeHnue JIyHbl ¢ 3emiieit u nageHue
acrepoua (cmytHuka JIyHbI?) Ha 3eMJi0, CMeIeHMe TTOJII0COB, TTOTOM U
nepBoe CoJsHile maiisi: nepBoe ConHue, Matinaktiu ATib. [TepBoe CosHiie
ObLIO0 pa3pylleHo Boaoi. DTa KatacTpoda IoJiydnia Ha3BaHUE «alayruoxya-
JIMITJIM» — HaBoJHeHMe, oTorn. Crnaciaach TOJbKO OJIHA Mapa, oKa3aBIlasi-
sl 101, 3aIIIMTOM OOJIBIIIOTO IepeBa, CTOSIBIIEro BOM3u Boabl. Ho ecTh cBe-
JIEHUsI O CeMU Mapax, MpsITaBIIMXCS B Mellepe, Moka HaBOJIHEHUE HE 3aKOH-
YUJIOCh, M HE coliria Boaa. OHM-TO M 3aCEIVIIA 3EMITIO ¥ TIOUUTATTUCH CBOMMM
HapoaaMM Kak ooru. JlnureabHOCTh — 3 mepuoaa 1o 52 roga. MaTtepuk B
Tuxom okeaHne, coenuHsomnii Azuio n FOxxHyt0 AMEPHUKY, yIlIes IO/ BOLIY.
K aTOMy BpeMeHH yke ObLIU MOCTPOEHbBI KPYITHbIE KAMEHHBIE COOPYKEeHUS
B Amepuke, Erunrte, Maaun, Kutae u npyrux mecrax, ¢ opueHTaluein Ha
ctapbiit CeBepHblii notoc B [pennanauu. JlyHa, moTepsiB CBOI CIYTHUK,
OTHAJISIETCS OT 3eMJIH, U IJTMHA ee OpOUTHI BOKpYT COTHIIA YBETMIMBACTCS.
Ilepuon commxenus JIyHbl ¢ 3emieit ysenuunBaeTcsi. MeajieHHOe yBearuye-
Hue obJiefeHeHUsI AHTapKTUIbI.

22 motc.— 16,1 moic. aem Ha3ad — CTPOUTEITLCTBO MOA3EMHbBIX TOPOJIOB,
CKaJIbHBIX XpaMOB, 10JbMeHOB. Hauaso co3naHusi CTOJOBBIX rop ¢ Meliepa-
MM ¥ TIOCTpoiiKamMu. Bo3BeneHHbIE B 3TOT MepUO KaAMEHHBIE COOPYKEHUS
OPUEHTUPOBaHbI Ha cCOBpeMeHHbI CeBepHbIil MOJTIOC.

16,1 moic. aem nazad — ouepenHoe commkenue Jlynsl ¢ 3emeii. OTHO-
CUTEIbHO CIIOKOMHBIN Meproj; 6€3 METEOPUTHBIX 00MOapAUPOBOK U IIOTOIIOB,
HaOII0gaIMCh TOIBKO yparaHHbIe BeTphl. Bropoe ConHIle Maiis: BTopoe
ConHue, 9xekoaTib. 1o CoHile OBIIO pa3pylieHo DxekoatiieM — Berps-
HBIM 3MeeM. OIH My>KYMHa 1 OHA KEeHIIIMHA, CTOSIBIIIME Ha cKalre, yoepe-
IJIACh OT YHUYTOXEHMUS. [JIuTeIbHOCTh — 7 TIEPUOIOB 110 52 roja.

16,1 muic.— 12,8 moic. aem nazad — NpeACTaBUTEIN APEBHETO BEICOKOPa3-
BUTOTO rocyaapcTBa MpekaeBpeMEeHHO YCTIOKauBaIOTCsI, TOKUIAIOT ITOA3EM -
HbI€ U CKaJIbHbIE TOpOJa U OCBauBalOT HauboJjiee KOM(POPTHbBIE, HO HE 3a-
IIUIIEHHBIe OT KaTaKJIM3MOB, YIacTKM 3eMitn. CTposTCS «aHTUUHBIC» Ha-
3eMHbIE KAMEHHBIE COOPYKEHUSI: XpaMbl, IBOPLIbI, CTAIMOHBI, DKW U 1IEJIbIe
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ropoza (ITaneMupa, «rpedeckue» U «puUMCKHE» TOpoia, aHTUUHBIN TOpOI B
JUKYHTIsIX bpasunuu, apeBHMI ropoa Ha MecTe HbiHelmHero CaHKT-
ITerepOypra u apyrue). OpueHTalusI COOPYKEHUI Ha HOBBIM (COBPEMEHHBI )
CeBepHbliit notoc. [lepexoa oT TeppacHOro K paBHUHHOMY 3eMJISICIUIO.
HoBrie reorpacguyeckme KapTbl — OCHOBA IJIs1 O0Jiee TTO3MHMX KapT (KapTa
[Tupu Peiica u apyrue). [IponsBoacTBeHHas AeSITEIbHOCTh B AHTAPKTHU/IE.
IMponmomkeHne MeaIeHHOTO 00JIeaeHeHUsT AHTapKTUAB. M HTeHCUBHOMY
00JIeIcHEHNIO AHTapPKTUIBI MTPEISITCTBYIOT MTPOU3BOACTBEHHbIE BHIOPOCHI
CO, B atMocdepy.

12,8 motc. aem nazad — odepenHoe cokenue JIyHbl ¢ 3eMiieil, HeOXu-
JaeMasi MOIITHel111asi MeTeopuTHas 00MOapaAMpoBKa, liyHaMu U TpeThe CosTH-
e Maiist: TpeThe ComHile, TnenkBuitaxyusao. O1o CoHlile ObLIO pa3pyllieHO
orHeM. B koH11ie TpeTbero CoJiH1A IO ObLTM YHUUYTOXEHbBI OTHEHHBIM J10-
KIIEM U IIPEeBPATHIINCh B UHIIOKOB. JJIMTEeIbHOCTh — 6 ITepUOA0B I10 52 rona.
YHuuToXeHue IpeBHel BbICOKOpa3BUTON tuBuau3atuu. [1pu iynamu c Ce-
BepHOTO0 JIegoBUTOro oKeaHa B 100KHOM HaIlpaBJIeHUU B JKyTruu oOpa3oBaii-
CsI CJTO COJICHOTO JIba, TOJIIMHOM B HECKOJIbKO MeTpoB. LlyHamu, mpearo-
JIOXXHUTETBHO, IBIJIOCH TPUIMHOM YHUYTOKEHMS OCHOBHOM TTOTTYJISIINY Ma-
MoHTOB Ha CeBepe.

12,8 motc.— 11,5 moic. aem nazad — Ha ocTaTKax LIMBWIM3ALIUK 00pasy-
I0TCSI HOBBIE, HO YK€ TeXHUUYECKU IeTpaaupylolie rocyaapersa (ATiaHTuaa
co croauueit B TeHoututiaHe, npa-Ipeuus, npa-Eruner u npyrue). Boc-
CTaHOBJICHUE Pa3pYyILIEHHBIX «AaHTUYHBIX» COOPYKEHUI U TOPOAOB (11O BO3-
MOXHOCTH). B CBA3M ¢ mpekpalieHneM Mpou3BOACTBEHHBIX BEIOpocoB CO,
B aTMoc(epy Hayajo MHTEHCUBHOTO 00JieIeHeHUSI AHTapKTU/IbI.

11,5 moic. aem nazad — odepenHoe commkenue JIyHbI ¢ 3emieil, 3axBat
JIyHBI TpaBUTALIMOHHBIM TT0JIEM 3eMJIM U TIpeBpalieHue JIyHbI B CITyTHUK
3eMJi1, MOTOM ¢ METEeOPUTHOI 6oMOapAupoBKoOii, yeTBepTOoe CONIHLIEC Maiis:
yerBepToe ConHie, HonTaunmk. JIxonu moru6u ot roioaa, IpuIMnHEHHOTO
notoroM 1 orHeM. C Hayasa rororna Myup npedbiBaa Bo Mpake. [ToaTomy
6oru cozganu HoBoe ComnHie u JIyHy. JImuteasHoCcTh — 3 Tiepuoaa mo 52 roaa.
[uGens ATnaHTUABI U Apyrux rocygapcts. [Toaoca Ha 3emMiie He MEHSUIUCH.
ITocrossaHoe mpucyrcTBue JIyael Ha HebocBone. Ilynamu ¢ CeBepHoro Jle-
JIOBUTOTO OKeaHa B I0XKHOM HaIlpaBJIeHUM, BEPOSITHO, YK€ HE ObLIO.

11,5 moic.—6 moic. aem nazad — noct-Katactpopudeckuit nepuon. MH-
TEHCHUBHOE o0JieneHeHe AHTAPKTUIbI.

6 moic.— 150 aem nazad — BO3pOXKACHNUE LMBUIN3ALUM HAa 3eMJIe: BO3-
POXIEHNWE OTIEIbLHBIX TOCYIAPCTB Ha OCTAaTKAaX IPEBHUX pa3pyIIeHHBIX TO-
ponoB. Mcnosb3oBaHKMe OCTaBIIMXCS 3HAHUI U HauboJIee MPOCThIX TEXHO-
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JIoruii (CeIbCKOe X03SIMCTBO, METAJLUIYPIUs U T.A.) APEBHET0 BHICOKOPA3BU-
Toro rocyaapctna. [IpucBoeHre mpaBUTEIIMU 0OPa30BaBIIMXCS TOCYAAPCTB
MU3ACIUI U CTPOCHUI IpeBHETO BhICOKOpa3BuToro rocyaapcTsa (Erumer,
EBpomna, Me3zoamepuka, Kuraii u 1.4.). [IpogosizkeHre MHTEHCUBHOI'O 00-
JIeleHeHNsI AHTapKTUIbI B CBSI3U C IIPeKpallleHUEeM ITPOU3BOACTBEHHBIX BbI-
6pocos CO, B atmMocdepy.

150 aem nazad — HacTosilliee BpeMsi: pa3BUTUE HAyYHbIX 3HAHUU TTO3BO-
JINJIO TIOHSITh MHOTHME TOCTATOYHO CJIOXHBIE TEXHOJIOTUU (3JEKTPUUYESCTBO,
paauo, siaepHasi SHepreTMKa U T.41.) IpeBHEro BbICOKOPA3BUTOTO rocy1apcTBa.
HayuHo-TexHnueckast peBoJos. 3aceKpeUeHHbIE SKCIeIUIUU B AHTap-
ktumy. [Torckn u 6opnbda 3a TEXHOJIOTMU APEBHETO BEICOKOPA3BUTOIO IOCY-
JapcTBa. 3amMaaTurMBaHUE U 3aCeKpeUrMBaHME UMEIOIIMXCS CBEIEHUI O IpeB-
HEM BBICOKOPA3BUTOM rocyiaapctse. Hauaso tasiHus JibloB AHTapKTUIbI B
CBSI3U CO 3HAYUTEJIBHBIMU MPOU3BOACTBEHHBIMU BoIOpocaMu CO, B aTMO-
chepy 3emiu.

5.4. AThaHTMAA — rocygapcTBO Ha PyMHaxX LMBUAMU3ALUKM «60roB»

HauunHath ciieayeT ¢ onpeesieHrsI MeCTOMOJIOKEHUS IPEBHETO rocyaap-
ctBa. B nuanore «Tumoaii» [1naToH onuchIBaeT MECTOIIOIOXKEHME €BPOIIEii-
CKOI1 YacTU ApeBHE ATIIaHTUIBI KaK TOCYIapCTBO HAa TEPPUTOPUU «OT JIBUU
Io [epakiioBbIx cT0100B (OKeaHCKoe ITodepeskbe [MopanTapckoro mpoimnaa),
1o Erunta, u EBpona no Tuppenuu (Mtanuu)». Ho ectb 0omHO O4eHb Cyllie-
CTBEHHOE NIOTOJIHEHUE K ckazaHHOMY [11aToHoM. Beero B ATiianTtue 06110
JecsTh yaeaoB, a [11aToH B cBoeM I1ajiore paccKas3bIBaeT, TJIaBHBIM 00pa3oM,
0 TOM YacTu ATJIaHTUbI, KOTOpast Haxoauaach 3a [MGpanTapcKum mMpouBOM
B ATJIaHTUYECKOM OKEaHe:

«...4epe3 Mope 3TO B T€ BpeMeHa BO3MOXHO ObLIO MepernpaBUTbCs, MO0
elle CYIIECTBOBAJl OCTPOB, JIEXKABILUIA Mepel TeM MPOJUBOM, KOTOPHIA Ha-
3bIBAETCS Ha BallleM s13bIKe [€pakIoBbIMU CTOJITIAMU. DTOT OCTPOB MPEBbILIAT
cBouMM paszMmepamu JIMBUIO 1 A3UI0, BMECTE B3ThbIe, U C HETO TOTAALTHUM
MyTelleCTBEHHUKAM JIETKO ObLIO MepedpaThes Ha APYrrue OCTPOBa, a ¢ OCTPO-
BOB — Ha BeCh IIPOTUBOJIEXKAIINI MaTepUK, KOTOPBI OXBAaThIBAJI TO MOpE,
YTO U BOPSIMb 3aCY>KMBAET TAKOE Ha3BaHUE (BEAb MOPE IO 3TY CTOPOHY YITO-
MSIHYTOTO ITPOJINBA SIBJISIETCSI BCETO JIUIIB 3AIMBOM C Y3KMM ITPOXOJ0OM B HETO,
TOIJa Kak MOpE 10 Ty CTOPOHY MPOJIMBA €CTh MOPE B COOCTBEHHOM CMBICTIE
CJI0Ba, paBHO KaK M OKpy:Karollasi €ro 3eMJisi BOUCTUHY U BITOJIHE CIIpaBe/I-
JIMBO MOXKET ObITh Ha3BaHa MaTepukKoM). Ha aToM-To ocTpoBe, MMEHOBAB-
1eMcst ATIaHTUAOM, BO3HUKIIO YAUBUTEJIbHOE MO BEJIMYMHE U MOTYILIECTBY
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11apCTBO, UbsI BIACTh TPOCTUPATIACh HA BECh OCTPOB, HA MHOTHE IPYTHE OCTPO-
Ba M Ha 4acTb MaTepuKa, a CBEPX TOTO, MO 3Ty CTOPOHY MPOJIrBa OHU OBJia-
nenu JluBueii BrioTh 1o Erunrta u EBporoii Biuiots 1o TuppeHuu...».

[Tpexxne yem pazdupaThCsi, 0 KAKMX 3aMOPCKUX 3eMJISIX pacckasbiBai [1na-
TOH, OTMETUM, 4uTO elie B 1997 rony poccuiickuit yueHblit — ujieH Ieorpa-
(pnueckoro odiiecTBa B. KyapsiBiieB BbicKa3ai rMIoTe3y 0 TOM, YTO ATJIaH-
THIA TIPEICTAaeT He OCTPOBOM, a YaCThio EBpoITeiickoro KOHTUHEHTA, CUNTAas,
YTO B APEBHEETUIIETCKOM $I3bIKE HE ObLIO OTAECIbHBIX CJIOB 7151 Mepeaadyu
TIOHATHI «3eMJIsSI» U «OCTPOB». B 3TOM citydae CJI0BO «OCTPOB» TIPH TTEPEBO-
ne nuasnoroB [11aToHa MOXeT 03HaYaTh M OCTPOB, U 36MJTIO, M MaTEPUK.

HapoaHast MynpocCTb IJIaCUT: €CJIU XOUelllb UYTO-TO CIIPSITATh, TOJOXU 3TO
Ha camoe BugHoe mecTo! EcTh Jtu 3a [MOpanTapcKuM MpoJMBOM TMTaHTCKUIA
ocTpoB pazmepamu ¢ maTepuk? KoHeuHo, ectb — 310 FOxHas u CeBepHasi
Awmepuka! CyliecTBOBaJI I B IPEBHOCTU Ha 9TOM MaTepUKe OTPOMHBII Io-
pona Ha octpoBe? KoHeuHo, CyliecTBOBaJ — 3TO ApeBHUI ropoa TeHOUTHT-
JlaH, Ha MeCTe KOTOPOTO ceifuac HaXOIUTCS COBPEMEHHBIN ropon Mexuko,
cronuua Mekcuku. Buntaemcst BHUMareabHee B Ha3BaHue ropojaa — TeHou-
TuTJIAH. 1 HazBanue rocynapctsa — ATJIAHTuna. MuTepecHo, He mpaBaa
qu? Ha3BaHust ApeBHEN CTOMMILIBI AlITEKOB, HA3BaHUE IpEBHEM ATIaHTUIbI
¥ Ha3BaHUe ApeBHero rocymapcTsa antekoB ALITJIAH obcynum nmo3xe. Ha
puc. 282 nmokazaHa peKOHCTPYKIUS CTOJUIIBI ATJIaHTUIbI IO OMTMCAHUIO B
nuainorax [1iatoHa, a Ha puc. 283 nipuBeieHa peKOHCTpYKLMS TeHouTeT/IaHa
10 OTIMCAHUSIM MCTIAaHCKHUX 3aBOeBaTeIeH.

Puc. 282. PexoHCTpyKIINs IEHTPATbHOUN Pe3nACHITNN ATIaHTUIBI
o onucanuto [LraTona
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Puc. 283. PekoHCTpyKIIMS CTOMUIIBI allTeKoB TeHOuTHTIaHA. MeKcrKa

B 11e710M 0YeHB ITOX0XHE pEKOHCTPYKIIMM — Ha 00EMX ITOKa3aHbI OCTPOB,
03epo U ropbl. Ha peKOHCTPYKLIMU CTOJULIbI ATIAHTUABI €CTh KOJIbLIEBbIC
IaMOBI, 2 Ha peKOHCTPYKIIMY TeHoUTeTIIaHa — MHOTOYMCIIEHHBIE OCTPOBKH,
KOTOPBIE BIIOJIHE MOTYT SIBJISIThCSI OCTaTKaMU pa3pylieHHbIX 1aM6. MHTepec-
HO CPaBHUTH OTAEIbHBIC ()parMEeHTHI OITMCAHMS CTOMHUIIBI ATaaHTUab! [1ma-
TOHOM, onrcaHus TeHouTeTIaHa UCTTAaHCKMMU 3aBOEBaTEISIMU U OTIMCaHUE
coBpeMeHHoro Mexnko B Bukunenuu.

Onucanue mectHocTH U3 auanora Ilnarona «Kpuruii»: «Terneps momnmita-
€MCsl BCTIOMHUTh, KaKoBa Obli1a MTpUpoa CeTbCKOM MECTHOCTU U KaKUM 00-
pa3oM oHa ObL1a ycTpoeHa. Bo-1iepBbix, ObLIO CKa3aHO, YTO BECh 3TOT Kpait
Jiexkal OueHb BBICOKO U KPYTO OOpBIBAJICs K MOPIO, HO BCSI paBHUHA, OKPY-
>KaBIllasi TOPOJ U caMa OKPY>KEHHasI TopaMu, KOTOPbIE TSHYJIMChH 10 CaMOTO
MOpsl, sIBJislia COOOU POBHYIO IJ1aJb, B IJIMHY TPU THICSIYM CTaMeB, a B Ha-
MpaBJIEHUU OT MOPS K CepennHe — IBE ThICSIM. Best aTa yacTh ocTpoBa OblIa
obpaleHa K 10;KHOMY BETpY, a C ceBepa 3aKpbITa ropaMu. DTU ropbl BOCXBa-
JITIOTCS TIpETaHMEM 3a TO, YTO OHM IO MHOXKECTBY, BETMIMHE M KPACcOTe TIpe-
BOCXOJIWJIM BCE HBIHEIIIHME: TaM ObLIO 0OJIbIIOE KOJTUYECTBO MHOTOTIOIHBIX
ceJIeHU, ObUIU PeKU, 03epa U JIyra, J0CTaBJISIBILIME TPOTIMTaHUE BCEM PoJaM
PYYHBIX M TUKMX XKUBOTHBIX, @ pPABHO U OTPOMHBIE Jieca, OTJIMYaBLINAECs pa3-
HOOOpa3ueM Mopoj, B U300WIUU JOCTABSIBILIME AEPEBO [J1s1 TIOOOT0 Aena.
TakoBa ObL1a yIOMSIHYTasl paBHUHA OT IIPUPOJIbI, @ HAll YCTPOSHUEM €€ T10-
TPYAMUJIOCHh MHOTO Lapeii Ha MPOTSKEHUU MHOTUX TTOKOJIEHU. .. ».
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Onucanue MeCTHOCTH Bo3je Mexuko u3 Bukuneaun: «Boicokue TopHbIe
LIENM OKPYKAIOT AOJUHY MOUTHU CO BCeX CTOPOH. [lofiMHa pacrnoyiokeHa Ha
BbicoTe 2240 M Hax ypoBHEM MOPsI. A Ha I0Or0-BOCTOKE €€, CJIOBHO JIBa I'M-
TFaHTCKMX HEAPEMIIIOIIMX CTpaXka, BO3BBILIAIOTCS BYJKaHbl — MOKPbITHI
BeuHbIMU cHeramu [TonokareneTis (“ApiMsias ropa”) u ero cnyrHuna Mii-
takcuyatib (“Crsmas xeHiuHa”). EcTb 31ech U apyrue ByJKaHbl — IO-
mesibue. YacTb U3 HUX — MOCTOSIHHO AelcTBYIoIME. JIpyTre e MoIJar yxe
MHOTHUE CTOJIETHS, TI0 KpallHEW Mepe, Ha NPOTSIKEHUU BCel MMCbMEHHOM
nucTopur MeKCcukm».

Onucanue ropoaa u3 auanora Ilnarona «Kpurnii»: «OcTpoB, Ha KOTOPOM
CTOSLI ABOPELL, UMEJI MMSITh CTaAMeB B AUAMETPe; 3TOT OCTPOB, a TAKXKe 3eM-
JISHbIE KOJIbIIA 1 MOCT LIMPUHON B IUIETP LIapu OOBEJIM KPYTOBBIMU KaMeH-
HBIMU CTEHaMM M Ha MOCTax y MPOXOJ0B K MOPIO BCIOJY TTOCTaBWIM OallTHU
u BopoTa. KameHb 0eJioro, 4epHOro U KpaCHOTO LIBeTa OHU JOOLIBAJIU B HE-
Jpax CPeIMHHOTO OCTPOBA U B HeJlpax BHEIITHETO U BHYTPEHHETO 3eMJISTHbBIX
KOJIell, a B KAMEHOJIOMHSIX, TJI€ C IByX CTOPOH OCTaBAJIUCh YIJTyOIeHUs, epe-
KPBIThIE CBEPXY TEM K€ KAMHEM, OHU YCTpauBaJau CTOSTHKU J1Jisl KOpaoJieil.
Ecnu HeKoTopble CBOU MOCTPONKU OHU JieJiajid TPOCTBIMU, TO B IPYTUX OHU
3a0aBbl paay UCKYCHO COYETaIM KAMHU pa3HOro 11BeTa, COO011ast UM ecTe-
CTBEHHYIO TIPEJIECTb...».

Onncanue TeHOYTUTIAHA HCTIAHCKUMH KOHKHCTAI0pPaMu: « Mex Ty moMaMu
BEJIMKOJIEITHOTO «T'pajia 00roB» MPOXOAWIN KaHAJIbI C TTeLIeXOAHBIMU TOPOXK-
KaMu 1o ctopoHaM. [lepeKruHyTbie yepe3 KaHasbl MTOAbEMHbBIE MOCTBI TTO-
3BOJISLIA TIOTACTh B JTI00YI0 YacTh Topoa. JIBa KaMeHHbIX aKBeayKa cHabxKa-
JIM TOPOJI TIpecHOM Boaoii ¢ 6epera. C cyleil ropoJi COeIMHSLICS TPeMsI JaM-
0aMu, a K BOCTOKY 4yepe3 03epo Oblja MOCTpOeHa IIOTUHA B CéMb MUJIb
JUTMHOM; OHA pa3ieJsijia 03epo HaaBoe. B 10XkHOoI yacTu ropoa Oblia upo-
Kasi HabepexkHasi, OCBelllaBIIasICs [0 HoYaM IbLIAIIMMU XKapoBHsIMU. Tyna
MpUe3Kau Liesble (QJIOTUINN CYI0B, MPUBO3UBILIKE TaHb OT HACEJIEHUS MO~
BJIACTHBIX IJIEMeH. BeJIbMOXKU 1 >KpelLibl KUK B JOMaX U3 KPACHOTO, YEPHO-
ro 1 6eJIoro KaMHsl, TOCTPOEHHBIX BOKPYT OTKPBITHIX BHYTPEHHUX ABOPOB C
(boHTaHAMU 1 IBETHUKAMU. Ha MI0CKMX KphblIiliax TOMOB ObLITU pa30MThI Ca/bl.
Kpbllu 0114 3a1IUIIEHBI IIUTaMU, YTO MPUAABAJIO JOMaM CXOJICTBO C Kpe-
noctsiMU. B ieHTpe ropoja Ha repecedeHruu Tpex JamMO Oblia pacnojioxkeHa
XpaMoBasi TEpPpPUTOPUSI, OKpYKeHHasl KaMeHHOI cTeHoil. B cepennHe cTosina
OouibllIas MMpaMuyaa ¢ XpaMOM IJIaBHOIo Oora Ha yceueHHOM BepiinHe. Bo-
KpYT He€ ObLIM PACIIOJI0XEeHbBI COPOK MEHBIIUX MUPAMU/IL...».

Onmcanue ropoaa Tenourutiana D. Koprecom: «Benukuit ropon TeHou-
TUTJIaH TTIOCTPOEH MOCPEIN COJEHOTO 03epa, B KOTOPOM ObIBalOT MPUJIUBHI,
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Kak B Mope. OT 3Toro ropoja 10 MaTepuKa ABa Jibe, C KaKoi Obl CTOPOHBI HU
MOIOUTH; ¥ K HEMY BEIYT YETHIPE MIIOTUHBI — OHU CACIaHbI YeJIOBEUYECKUMU
pyKaMu U IIAPUHOIO B ABA KOIbsl. TeHOoUTUT/IaH He MeHbllle CeBUJIbU WIN
KopnoBbl. Yiulibl, rOBOPIO JIUIIB O TJaBHBIX, MPSIMbIE U IIUPOKUE. 31eCh
HECKOJIBKO OOJIBILINMX IUIOIIANeH, CIYKAIIUX phIHKAMU; OJHA U3 HUX, O0HEe-
CeHHasl TopTUKaMu, 6oJblie ropoaa CaiamaHKu. 31eCh COOMpPaETCs 1IeCThb-
JIECST THICSY IMOKYIIaTeNeii ¥ IMpoaaBLoB. ECTb yauiibl, 3aHMMaeMble NCKITIO-
YUTEJIbHO MPOAaBLIaAMU JIEKaPCTBEHHBIX TPaB, IMOO 30JI0THIX AE] MacTepaMu
U 10BeJIMpaMu, MO0 TJIOTHUKAMU, TMOO XKUBONUCLIaMU. BHenHU nmopsinok
B OTOU BEJIMKON CTOJULIEC MOpa3uTeabHbIl. Hamo nuBUTHCS eMy y BapBap-
CKOTO HapOJa, XXUBYIIETO BHE OOIIEHUS C IMBUIN30BAHHBIMU HAPOIAMU U
Yy>KA0T0 IMO3HAHUIO UCTUHHOTO OOora...».

Onucanue Bogonposoaa u3 auanora Ilnarona «Kpurnii»: «K yciyram mapeit
ObLIO ABA UCTOYHMKA — POIHUK XOJIOIHOM 1 POAHUK ropsIueii BOabl, KOTOPhIE
JlaBaJii BOAY B U300MJINY, Y TPUTOM YIAWBUTEIBHYIO KaK Ha BKYC, TaK U I1O
LEIUTEIbHOM CUiie; MX 00BEIM CTeHAMU, HACaAWIM TP HUX ITOAXOISIINE K
CBOICTBY 9TUX BOJI I€PEBbSI M HAIPABWIJIN 3TH BOJBI B KYITAIbHU, U3 KOTOPBIX
OJIHY OBUIM MO OTKPBITBIM HEOOM, IPYyTHE XK€, C TETUION BOLO, OBLIN YCTPO-
€HbI KaK 3MMHUE, TPUYEM OTIEJIbHO JJIs Iapeit, OTIEIbHO 15T TPOCThIX JIt0-
JIeil, OTACIBHO IJIsI XKEHIIWH 1 OTASIBHO JJISI KOHEH U IIPOYMX ITOABSIPEMHBIX
>KMBOTHBIX; U Kaxkaas KynajabHs Oblla OT/eJlaHa COOTBETCTBEHHO CBOEMY
HazHavyeHU10. VI3IMIIKY BOoabl OHM OTBEJIM B CBslIeHHYIO poiy [ToceiinoHa,
rae 6;aromaps IJI0A0POIHOM ITOUBE POCIM J€PEBbsi HEMMOBEPHOM KPacOThI
U BEJIMYWHBI, 2 OTTY/Ia TIPOBEJIY IO KaHAJIaM Y€pe3 MOCTHI Ha BHEIITHUE 3€M-
JISTHBIE KOJIbLIa».

Onucanue BoaonpoBo/ia B TeHoUTHTIaHe UCTIAHCKUMH KOHKUCTAI0PAMM:
«JIBa IBOMHBIX aKBeIyKa, Kax bl JTMHOM Oosiee 4 KM 1 MI3TOTOBJICHHBIN 13
TEpPaKOThI, 00ECIIEUMBAIIN TOPOJ TPECHOI BOOU U3 POJHUKOB Ha TOpax».

Onucanue UCNOJIb30BAHUS PA3IMYHBIX METAJLIOB B ATIIAHTH]IE U3 THAJIOTa
Ilnarona «Kputnii»: «...Ecm HeKOTOpble CBOM IMTOCTPONKM OHU JeJ1aIu TTPo-
CTBIMHM, TO B IPYTUX OHM 3a0aBbl paIy UCKYCHO COYETAIM KaMHU Pa3HOTrO
1[BeTa, cOOOIast UM €CTECTBEHHYIO MpPeJIeCTh; TaKXKe U CTEHBI BOKPYT Ha-
PY>XHOTO 3eMJISIHOTO KOJIblIa OHU MO BCeW OKPY>KHOCTU 0OJean B Me/ib,
HaHOCS MeTaJU1 B pacIljlaBJI€eHHOM BUE, CTeHY BHYTPEHHET O BaJia MOKPbLIU
JINTBEM U3 0JIOBA, 4 CTEHY CAMOTO aKPOIIOJISI — OPUXAITKOM, UCITYCKABIITNM
OTHMCTOE OJIMCTaHMe... BClo BHEIIHIO MOBEPXHOCTh XpaMa, KpOME aKpoTe-
pUEB, OHU BBUIOXUJIN CEPEOPOM, AKPOTEPUHM K€ — 30JI0TOM; BHYTPU B3TJISI-
Iy SIBJISITICSI IOTOJIOK M3 CJIOHOBOI KOCTH, BeCh U3YKpallleHHbII 30JI0TOM,
cepeOpOM U OpUXaJTKOM, a CTEHBI, CTOJIMBI Y MOJIbI CTIIONIb OBLTA BBIJTOXKE-
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HbI opuxankoM. [TocTaBuin TaM 1 30J10ThIe U3BAsIHUS...». [10o MMeromMces
Ha CerofHSIITHUI IeHb JAHHBIM, OPUXAJIK — 3TO CILUIaB, COCTOSIIIUMN U3 75—
80 % menu, 15—20 % LIMHKA M HE3HAYUTEILHOTO (CJIE0BOI0) KOJIMYECTBA HU-
KeJisl, CBUHLIA U Kese3a.

Omucanne metauryprun Mekcuku u3 Bukunemum: TpaguiiroHHast meTaj-
JJooOpaboTKka B MeKCcrKe BOCXOAUT K ME30aMEpUKaHCKOMY MEPUOTY C HC-
MTOJIb30BaHUEM TaKHUX METAJIOB, KaK 30JI0TO, cepedpo n Menb. Jpyrue me-
TaJUTbl JOOBIBATUCH U 00padaThIBAIMCh, HAUMHAS C KOJIOHUATIBHOTO Mepro-
na. [Tocne ucraHckoro 3aBoeBaHusI UMIIEPUM alITEKOB MTPOM3BOACTBO 30J10-
Ta U cepedpa, 0cCOOEHHO I0BEIUPHBIX U3CINIA, TTOHAYaTy IMOILI0 Ha cniaf. Of-
HaKoO B KOJIOHUAJIbHBIN Mepruo oopaboTKa MeTalJIoOB CHOBa BO3pociia U
npurodpesia BO MHOTOM TOT XapaKTep, KOTOPBIH A0 CUX MOP HOCST TPaauII -
OHHbIe ToBapbl. CerofaHs BaxXHbIMU METAJUIMYECKUMU U3JETUSIMU SIBJISTIOT-
cs U3meus U3 cepedpa, 30J10Ta, MU, XKeJie3a, 0JoBa.

MOXHO OTMETUTh, UTO B onucaHusx [11aToHOM cTonulbl ATIaHTUABI U
caMoit ATITaHTUIBI, U OTTMCaHUM TeHOUTeT/IaHa C OKPYKAIOIIE MECTHOCTBIO
HCIaHLlaMU MHoOTOe coBrnafaeT. CoBmaaaeT onyMcaHue 100bIYY U UCTIOIb30-
BaHUS pa3IMYHBIX METAJIIOB B ATJIAHTHIE M B COBpeMeHHOIt Mekcuke. Y uc-
MaHILIeB OTCYTCTBYIOT CBEAEHUSI O T€OTEPMaIbHOM UCTOYHUKE, KOTOPBIM
cHaOKaJI CTOJIMITY aTJIAHTOB Topsiueil Bogoii 6onee 10 ThIC. JIeT Ha3am. DTOT
WCTOYHMK 32 MPOILEIIINE THICSUEIETHS MOT JIMOO MPOCTO UCYE3HYTh, MO0
BOJIa B HEM MOIJIa CTaTh X0J0AHON. HeT 00JbIIuX MPOTUBOPEYUiA U B OMU-
canuu I1n1aToHOM XpaMOB B CTOJIUIIE ATJAHTUIBI C XPAMOBBIM KOMILIEKCOM
Temmno Maiiop B TeHouTteTnaHe (puc. 284, 285). [IpakTruecku BeCh ropo
M XpaMOBBI KOMIUIEKC ObLIM YHUYTOXEHHBI B 1521 roay UCITaHCKUMM KOH-
KMCTagopaMu Bo riaBe ¢ OpHaHoMm Koptecom. [1po ropon anrekoB 3a0bL1U
Ha HECKOJIbKO COTEH JIET, IT0Ka MpY KaKux-To padoTax B Hauajie XIX Beka B
MexuKo He ObLTM 0OHapYKEeHbI OTPOMHBIE CTpaHHbIe cTaTyu. Kakoe-To Bpe-
Ms1 uHopMalusl 0 HUX CKpbIBajach, U JIUlb nocie Pecdopmel ripu JloHe
[Tapdupuro cTaio BOBMOKHBIM «pacCeKPEeTUTh» HAXOAKM, KacaroIIuecst UCTO-
pum AMeprKH BpeMeH alTekKoB. OCTaTKN HIDKHEN YaCTH XpaMOBOTO KOM-
riekca ObLIM HaliaeHbl B heBpaiie 1978 romy mpu paboTax Mo MpokJiaake
kabens Bosne KadenpaipHoro cobopa, mocssitieHHoro Ycrenuto I[pecssi-
Toii Boropoauiiel. Packonku xpaMoBoro KoMruiekca JImiuch 10 1982 ropa.
XpamoBblii KomIuiekc Temrmiio Maiiop ellle Ha3bIBalOT MUPaMUI0N YUllu-
sonoutyiv. CurTaeTcsi, 4TO MUpaMuIa BO3BbIIIAIach Ha 60 M Hall pUTyalb-
HBIM palilOHOM ropoja, a Ha ee BeplliMHe CTOsJIO 1Ba XpaMa B YeCcTh Oora
Yununonoutiu (0or cojiHIIa M BOiHbI) 1 6ora Tnanoka (Oor DoxXas 1 ILIo-
JTOPOIUSI).
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Puc. 284. Ocratku cTpoeHuii apeBHero TeHoUTUTIIaHA

Puc. 285. PekoHCTpyKIIMst XpaMoBOTO KoMmILIeKca Temrio Maiiop

BepnemMcsi K Bormpocy o0 moa3eMHOM J00bIYe KaMHS B CTOJINIE ATJIaHTU/IbI,
koTopyto onuckiBaet [1naToH B quanore «Kputuii»: «KameHs 6eyioro, uyep-
HOTO UM KPAacHOTO 1IBeTa OHU IOObIBAJIM B HEIpaX CPEMHHOTO OCTPOBA U B
Hepax BHEILIHETO U BHYTPEHHETO 36 MJISIHBIX KoJiell...». [Toa ropomoM aox-
HbI ObUIM COXPAHUTHCS MHOTOUMCIIEHHBIE MO3eMebsl. TakKe U3BECTHO, UTO
M0 BCEMY MUPY MOJ KPYMTHBIMU TOPOAAMU UMEIOTCS IPEBHUE MOA3EMEIbS,
KCIOJIb3YeMble B HAIIIM JTHU B KAYECTBE METPO WU KaHAIM3aIMOHHbBIX KOJI-
nexropoB. Ha puc. 286 nmpuseneHa cxema MetponouTeHa Mexuko (TeHou-
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tutTiaaHa). Kak u B Mockse 30-x ronoB, MeTpo B MeX1Ko CTpOuIoCh yaap-
HBIMU TEMITAMU B CaMble 9KOHOMUYECKU TsiKebie 1J1s1 cTpaHbl 70—80-e roabt
MPOIIUIOTrO BeKa. DKOHOMMKA MeKCHKHM CYIIeCTBOBAJIA 3a CUET BHEIITHUX 3a-
iiMoB, 1 B 1982 roay ctpaHa oobsiBua aedoat. Ho noctatouHo komdopTHoe
METPO B MeXMKO CTpOMIIOCh (MJIM OTKaIbiBajioch?). MoTorpaduii ctpou-
TeJbCTBa METPO B Mexuko B MHTepHeTe HallTH He YAaJIoCh, UMEIOTCS TOJIb-
KO CHUMKH yXe (PYHKIIMOHUPYIOIIETO.
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Puc. 286. Cxema mMeTporionureHa Mexuko

B nerenmax aurekoB paccKasbIiBaeTcs 00 MX IpeBHEN CTOUIIE ALITJIAHE.
BoaMoxxHo, B quanorax I[1naToHa ernneTcKuii skpell olmnocs ¢ Ha3BaHUEM
JPEBHEro TOCyIapcTBa — IPAaBUJIBHO ObLTO ALITIAHTUAA, a He ATJIaHTUIA.
B ierengax alreKoB TakxKe TOBOPUTCS 00 MCXO/1€ alITEKOB 13 ALIT/IaHa B Me-
LIepHl B ropax U mocjeayolieM 3acejleHnn TeHoututinana. Ho Ha pucyHke
B Konekce borypunu (XVI Bek) ¢ n300paxkeHHeM MCX0a allTeKOB U3 ALIT-
JaHa (puc. 287) nmoka3aH ropoJi ¢ XpaMaMM Ha OCTPOBE CPear KaKOr0-TO BO-
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JoeMa. M Tak Kak Ha KaHO® WA MUPOTax UHACHIIbI ePEeIBUTAIUCH TOJBKO
JmnoM Brepen (puc. 288), To UCXOI aTEKOB OCYIIECTBIISIICS UMEHHO U3
ropoja ¢ XxpamaMu, HaXOASIIIIErocst Cpear OOJBIIOTO BOJOEeMa, TO €CTh U3
Tenoututiaana. O4eBUIHO, YTO UMEHHO OH U SIBJISIIICS ALITJIAHOM — JAPEBHEMN
CTOJIMLIEH alITEKOB.
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Puc. 287. PucyHok ¢ uzo0paxkeHue yxoaa alilTeKoB U3 AlLTaaHa

Puc. 288. I1naBaHue uHAeiLIeB Ha MUPOTax WX KAHO?
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TTorpoGyem pazoOpaThCs, UTO XKe CIIyYMIOCh C ALITJIaHOM WJIM BO3MOXHOM
CcToJIMIEel ApeBHEe ATaaHTUAbl oKoJio 10 Thic. JeT ToMy Haszaa. B nuanore
«TuMDIi» eTUIETCKU XKpell OMMChIBAET TMOEb CTONULIBI ATJAHTU/IbI CIELY-
oMM odpazom: «B rmocieacTBum xe BpeMeH!, Koraa MpouCXOAUIN CTpalll-
Hbl€ 3eMJIETPSICEHUS Y MOTOIIbI, B OJMH IeHb U OeICTBEHHYIO0 HOUb BCS Ballla
BOMHCKAsI CUJIa pa30oM ITPOBAIIACh B 3¢MJTIO; 1a M OCTPOB ATJIaHTUAA UCYE3,
norpysusiiuch B Mope. [ToaToMy 1 TaMollIHEE MOPE OKa3bIBaeTCs Terepb
HECYIOXOIHBIM U HEUCCIIEAUMBIM: TIJIAaBAHUIO MPETSITCTBYET MHOXKECTBO OKa-
MEHEJIOl TPsI3u, KOTOPYIO OCTaBUJI 3a COOOI OCEBIIIUIA OCTPOB».

Cpasy ciaenyeT OTMETUTD, YTO OCTPOB He MPOBAJUJICS B MOpPE, a MOrpy-
3uJiicst B Mope. [lon morpykeHueM MOXHO MTOHUMATh U 3aTOIJIEHUE ropojaa
Ha OCTPOBE, MOCTYIAIONIEH U3BHE BOJOM ... C OKPYKAIOIIUX IFOp, N3-32 00UJIb-
HBIX Y TTPOIOIKUTETbHBIX JOXIEH. A TTO/I OKAMEHEI0M IPsI3bi0 MOXKHO T10-
HUMAaTb ByJIKAHUYECKU U TIeTes 1 IeM3y OT AeCTBYIONIMX ByJiKaHOB. Ha toro-
BocTokKe oT TeHouTuT/IaHa (MeX1Ko) HaxOAsITCSI Ba TUTAHTCKUX TTOTYXIIUX
ByJikaHa — ITornokarenetyib 1 MiTakcuyatiib, a TakKe psiji ByJIKAHOB TO-
MeJIbYe, YaCTh U3 KOTOPbIX OTHOCUTCS K IMIOCTOSIHHO e CTBYIOLIMM. BriepBbie
Ha BO3MOXHOCTb onucaHus [11aToHOM MOCIeACTBUM ByJIKAHUYECKOM esi-
TEJIbHOCTH B BUJIE TIEILJIa M MeM3bl, KaK «OKaMeHeJI0l Tpsi3u», 00paTuil BHU-
manue H.A. XKupos B [1, c. 27—28]. 3nech e OH OTMEUaeT, UTO MOrpyKeHue
OCTPOBa C TOPOJOM IO/ BOAY MOTJIO ObITh HEOOIbIIMM. [Tociie oKOHYaHUs
MPOJUBHBIX JOX/EW YaCTh BOJbI U3 COJIEHOTO 03epa (MOpsi) MoTJja YIATH Mo
KaHajiaM, 4acCTb BOJIbl BIIUTAJIACh B TPYHT, YacTb — ucnapuiack. M1 ocTpoB ¢
ropoJIoM CHOBA IoKa3aJjcs U3 BoAbl. PaspyliieHust KaMeHHbBIX COOPYKEHU I
Ha OCTPOBE MOIJIU IIPU 3TOM ObITh HEOOJIbIIIMMU. Uepes olpeaeieHHOe Bpe-
M1 (CTOJIETHUSI WU ThICSIUeJIeTHsI) ObIBILIAsl CTOJMIIA aTJIAHTOB MOTJIa ObITh
3acesieHa uHaelinamMu. B 1519 rony ucnanen OpHan Koprec 3actai ObIBIIYIO
CTOJIMILY aTJIaHTOB 3aCeJICHHON allTeKaMMU.

VYnuBuTEIbHO, YTO MOCJIE BOCTOPKEHHBIX OT3bIBOB O. Kopreca o TeHou-
TUTJIaHE TOPOJ1 ObLT OYKBaJIbHO CTEPT C JIMILIA 3eMJIU UCTTAaHCKUMU KOHKUCTa-
popamu. 3aueM? U ot xoro 3. Koprec moyunin KoMaHay 0 0€3ajJI0CTHOM
YHUUTOXEHUU ropoja? TeHOUTUTIaH MOT ObITh YHUUYTOXEH MOTOMY, YTO
CJIMIIIKOM HartOMUHAJI CTOJIMILY ATJIaHTUBI B inasiorax « Tumaii» u «Kputnii»
ITnatona. M nenan nuanoru I1naToHa oueHb JOCTOBEPHBIMU. A nuaior « Tu-
M3Ii» HAUMHAJICS C YTOMMHAHWSI MHOTOYMCIEHHBIX MOTOMOB Ha 3eMJIe 1 T1-
OeJiu JIIoJeit OT OrHsl, BBI3BAHHOTIO JBMXKEHUEM HeOecHBIX cBeTu. OmHako,
U 3TO CJIe/lyeT OTMETUTh, MepBOHAYAIbHO YHUUYTOXEeHUE TeHOUTHUTIaHa He
JIOCTHUTJIO CBOEH 1€/ — Ha MPOTSLKEHU U MOYTH ABYXCOT JIET ITOCJIE €T0 YHUY -
TOXEHUSI TIPOCBEIIEHHbIE €BPOMEHIIbI ObLIN YBEPEHBI B TOM, YTO AMepUKa
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SIBJISLJIaCh YacThlo ATJIaHTUABI co cToauueill B TeHouTuTaane. Ho yxe B
XVIIBeke Bce cTajao 3a0bIBATHCSI, U OOBSIBUINCH «yYEHBIE», KOTOPbIE CTaIn
HUCKATh CTOJUILY ATIIAHTUIBI T YTOIHO, HO TOJIBKO HE TaM, Ilie OHA HaXO0-
Jujach AeiicTBUTEbHO. M Tak KaK HUYEro He HaXOAUJIU, TO CTaIU OOBSIBISITh
nuanoru Inatona mucdom. Takue «MOMCKM» CTOIULBI ATJIAHTUIBI IIPOIOI-
>KalTCs M B HAIlIM THU. He Tak JaBHO MOTEPSIHHBIM TOpoJ1 «McKain» B 00JI0-
Tax Mapusma-ae-XuHoxoc okoJjio ropoga Kanuc B Ucrtannu. Y1 momoOHbIe
«IIOMCKW» IIMPOKO peKIaMupytoTcs. HacaemHUKY ncraHCKUX KOHKUCTaa0-
POB MIPOIOJIKAIOT CBOIO TPSI3HYIO paboTy?

HeobxoanmMo oLieHUTh pojib ATJIaHTUABI KaK MPOMEXKYTOUHOI'O 3BeHa
MEXIy APeBHUM BbICOKOPA3BUTHIM FOCY/1apCTBOM U MOCEAYIOIIEeH nerpana-
1LI1M YeaoBedyecKoi uupuamn3anuu. M nuupopmanuusa [1natoHa o6 ATnantuae
B ero auajorax « Tumeit» u « Kputuii» BrosjHe no3BoJisieT 3To caejatb. Huxe
MPUBENEHBI OTAETbHBIE (PparMeHTHI U3 TeKcTa auanora « Kputuii» , KoTopbie
MPU YMCTO TEXHUYECKOM aHaIM3e MO3BOJISIIOT caeIaTh ONpeaeIeHHbIE Bbl-
BOJIOB O BO3HMKHOBEHUH U YCTPOMCTBE ATIAHTHUIBI, KOTOpAsl, TT0 MHEHUIO
aBTOpa, KOMMUPOBaJia yCTPOUCTBO MPEAIIECTBYIOLIET0 BHICOKOPA3BUTOIO TO-
cymapctBa. MITak, c10BO TIepenaeTcst eTUIeTCKOMY Kpelry.

«...Kak uzBecTHo, 00rv oAU MEXITY COOO IO XPeOrI0 BCe CTPaHbI
3emutn. Chemnany oHu 3TO 0e3 pacIipeil: Belb HeIPaBUJILHO ObLIO OBl BOOO-
pasuTh, OyATO OOrM HE 3HAIOT, YTO MOJ00AET KaKAOMY M3 HUX, UJIK OyATO
OHM CITOCOOHBI, 3Hasl, UTO KaKasi-JIN0O Belllb JOJKHA MPUHAJIEXaTh APYTro-
My, BCE K€ 3aTeBaTh 00 3TOH BelllM pacIripio. MITak, moyduB 10 IpaBy KpeoOust
JKeJJaHHYIO JI0JTI0, KaXKIblii 13 00T0B 000CHOBAJICS B CBOE cTpaHe; 000CHO-
BaBIIIUCH XK€, OHU MPUHSIIMCH TIECTOBATh HAC, CBOE TOCTOSTHUE U ITUTOMIIEB,
Kak MacTyXu NecTytoT ctago. Ho eciiv 3Tu nmociieaHue BO3AEMCTBYIOT Ha Tela
TeJIECHbIM HACWJIMEM 1 MacyT CKOT IIOCPEICTBOM O1Ya, To 00ru u30paiu Kak
ObI MECTO KOPMUETro, OTKy/a yIoOHee BCEro HampasJsiTh IMTOCTYIIHOE KUBOE
CYIIECTBO, M ACHCTBOBAIM YOSXKIEHNEM, CIIOBHO pyJIeM IyIIN, KaK UM IO~
CKasbIBaj UX 3aMbicesl. Tak OHU MPpaBUIN BCEM POJAOM CMEPTHBIX».

«...Coo0pa3Ho co CKa3aHHBIM paHblile, OOTH 110 XKpeOUIO pa3ae/INiIn BCIO
3€MJIIO Ha BJIAJIEHUS] — OJIHU IT00OJIbLLE, IPYTHUE IOMEHBLLIE — U YYPEXKIAIU
J71s1 ce0sl CBATUIMILA U KepTBornpuHoleHusi. Tak u [ToceitnoH, noay4yus B
yIeJ OCTPOB ATJIaHTUILY, HACEIWJI €€ CBOUMMU JETbMU, 3a4aTbIMU OT CMEPTHOM
SKeHIIUHBL...».

«...0CTpoBOK B cepenuHe Iloceitnon 6e3 Tpyaa, Kak To U Iogo0aeT 0ory,
MpuBeJ B 0J1aroycTpOEHHbIN BU, UCTOUMJI U3 3eMJIM JBa POJAHUKA — OJIUH
TEIUIbIiA, a IPYTOi XOJI0AHBIM — M 3aCTaBUJI 3eMJIIO JJaBaTh pa3HOOOpa3HOE 1
JIOCTATOYHOE JIJISI )KM3HU MpornuTaHue. [IpousBesst Ha CBET IMSITh pa3 Mo YeTe
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0JIM3HELI0B My>KCKoro noJia, [ToceitJoH B3pacTuJl UX U MOJEIU BECh OCTPOB
ATJIaHTUIY Ha JECATh YacTell, TpuYeM TOMY U3 CTapllieil YeThbl, KTO POIMIICS
TepBBIM, OH OTAAJI JOM MaTepH U OKPECTHBIE BIaAeHUSI KaK HAMOOBIITYIO 1
HaWJY4IIyIo J0JII0 U MOCTaBUJI €T0 LIapeM HaJl OCTaJIbHBIMU, a 3TUX OCTaJIb-
HBIX — apXOHTaMH, KaXIOMY 13 KOTOPBIX OH JaJT BIACTh HAaJ MHOTOJTIOMHBIM
HapoJIOM U OOIIMPHOM CTpaHO».

«...ITopsimky OTHOCUTETHLHO BIACTel 1 TOJKHOCTEH C caMOTo Havara ObLTH
yCTaHOBJIEHBI cieaytolue. Kaxaplil U3 aecsiTv 1iapeii B cBoeit 001acTu U B
CBOEM ToCyJapCTBE MMEJ BJIACTh HaJl JIOJbMU U Hall 0OJbIlIel 4YacThio 3a-
KOHOB, TaK YTO MOT KapaTh YU Ka3HUTh JIIOOOT0, KOTO MOXEIAeT; HO UX OT-
HOILIIEHUS IPYT K APYTY B Aejie MpaBjeHus ycTpauBaiuch coodpasHo ¢ [1o-
CEIOHOBBIMU TIPEANUCAHUSIMHU, KaK BeJIeJ 3aKOH, 3alIMCaHHbBII MTePBbIMU
LapsiIMU Ha OPUXAJTKOBON CTejie, KOTopasi CToslJia B CpeJOTOYUM OCTPOBA —
BHyTpuU XpaMma [ToceiinoHa. B aToM xpame oHM cOOMpanrch TO Ha MATHIA, TO
Ha IIeCTOM Toj, MornepeMeHHO OTMEePUBasl TO YeTHOE, TO HEYETHOE YUCIIO,
YTOOBI COBElIAThCS 00 001IMX 3a00Tax, pa3duparb, HE JOMYCTUII JIU KTO-
HUOYIb U3 HUX KaKOTO-IM00 HapylleHUs], U TBOPUTH cyad. [lepen TeM Kak
MIPUCTYIUTD K CYIy, OHU BCSIKUI pa3 IPUHOCWIIH APYT APYTY IIPUCHTY...».

«...ITocne aTOTO, 3aUepIHYB U3 Yallly BJIary 30J0TbIMU (prajaMu u co-
TBOPHMB Hall OTHEM BO3JIMSHNE, OHU TIPUHOCYUIH KJISTBY, YTO OYIyT YNHUTH
CY/I 10 3alMTMCaHHBIM Ha CcTesie 3aKOHAaM M KapaTh TOTO, KTO YXKe B UeM-JI1M00
MPeCTYIWJI 3aKOH, a cCaMU B Oy1yl11leM I10 100poii BoJie HUKOT/1a He MOCTYIISIT
MPOTUBHO HaMMMCAHHOMY M OYAyT OTAaBaTh U BBITTOIHSTH JUIIL TAKWE TTPH-
KazaHWUsl, KOTOpbIe COOOPa3HbI C OTeUECKMMU 3aKoHaMU. [TOKJISIBIIMCH TaKOM
KJISITBOM 3a ce0sT caMOro U 3a BECh POJI CBOMX ITOTOMKOB, KaXKIbIH M3 HUX U
U BOJBOPSsUI (prajl Ha MECTO B CBATUIMILE Oora...».

«...YTo Kacaercs yrcaa MyKei, MPUTOIHBIX K BOITHE, TO 3[ICh CYIIIECTBO-
BaJIU TaKWe YCTAHOBJIEHUSI: KaX/Iblii y4aCTOK paBHUHBI 10JKEH ObLT MOCTaB-
JIITh OJTHOTO BOMHA-TIPEIBOIUTENIST, IPUIEM BEIMUMHA KaKIOTO yJacTKa Oblia
JeCsITh Ha JAeCSITh CTaUEB, a BCETO YUaCTKOB HACUUTHIBAIOCH IIECTHAECST
TBICSTY; a T€ TIPOCTHIE PATHUKM, KOTOPBIEe HAOUPATUCh B HECUETHOM UHCTIE U3
Top U U3 OCTaJbHOU CTpaHbI, COOOPA3HO C UX AEPEBHIMU U MECTHOCTSIMU
pacrpeaessiuch 1o yyacTKaM MeXay MpeaBoauTessMu. B ciyyae BOHBI
KaxXIbli MpeaBOAUTEb 00sI13aH OBbLJT MOCTABUTh LIECTYIO YacTh 00E€BOIi KO-
JIECHMIIBI, TaK, YTOOBI BCETO KOJIECHUII ObLIO AECSTh ThICSY, a CBEPX TOTO,
JIBYX BEPXOBBIX KOHEM ¢ ABYMS BCaAHWKAMM, IBYXJIOLIATHYIO YIIPSIKKY Oe3
KOJIECHUIIbI, BOMHA C MaJIBIM IIIUTOM, CITOCOOHOTO COMTHU C Hee U OUTHCS B
rerreM 0010, BO3HUILY, KOTOPBIH MpaBMJI ObI KOHSIMU YIIPSIKKH, TBYX TOTLIH -
TOB, 110 JiBa JTyYHHMKa 1 MpalllH1Ka, 10 TPoe KaMHeMeTaTeJIei U KOeHIIUKOB,
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110 YeThIpe KopabdeablrKa, YTo0bl HAOpaIoCh 1OCTATOUHO JIIO/Iei Ha 00I1Iee
YUCJIO THICSTYU JBYXCOT KOpabeit».

W3 TexHmyecKoro aHaam3a MpuBeACHHBIX OTPHIBKOB M3 TEKCTa AUATOTOB
[1naToHa cienyet, 4TO MOCe KAKOro-To coObITUs (KaTakiau3mal!?) ocTaBIIn-
ecs TIPEeICTaBUTEIN ITOTUOIIIETO TIPEAIIeCTBYIONIETO BEICOKOPA3BUTOTO IO~
cynapcTBa («00ru») BBIHYKIEHBI ObLITN 3aHOBO MOACIUTH 3eMITI0 MEXKITY CO-
00i1i. O4eBUIHO, YTO TAKMM COOBITHEM ObLIa METEOPUTHAsI OOMOapAUpPOBKa,
KOTOpasi Mo UCCAeAO0BAHUSIM aMePUKAHCKUX YUeHbIX (OHU IMpearoaaraiu
CTOJIKHOBEHHE 3eMJIU C KOMETOM) mpou3olilia MpuMepHo 12,8 ThIC. JIeT Ha-
3an. [Ipusenenue IoceiimoHoM «0e3 Tpyda» oCTpoBa B 0J1aroyCTpOSHHBIN
BUJ U «<MCTOUYEHUE POJTHUKOB» MOXET CBUIETEbCTBOBATH O HATUUNU Y «O0-
TOB» HEOOJIBIIIOTO KOJIMYECTBA COXPAHUBIIMXCST BHICOKOTEXHOJOTUYHBIX TEX-
HUYECKUX YCTPONCTB MpeIlIeCTBYIOIIEH MBUIM3auun. PoxaeHue B ceMbe
IMoceitnona 6;1M3HEIIOB MYKCKOTO T10J1a TISITh pa3 MOAPSA CBUACTEIBCTBYET
00 1CI0/Ib30BaHU U 3HAHU A TEHHOM UHXXeHepur. BO3MOXHO, UTO YnCII0 pOXK-
NEHHBIX HACJIEMHUKOB B ceMbe [loceitnona, necsth, IBIseTCs KOCBEHHBIM
yKa3zaHHUeM Ha JeCsSTh OTHOCUTEIbHO HE3aBUCUMBIX TEPPUTOPUI B MIpelie-
CTBYIOIIIEM BEICOKOPAa3BUTOM rocymapctie. [1paBieHne «00roB» Ha JIIOIbMU
OCYIIECTBJISIOCH B COOTBETCTBUU C 3aKOHAMMU, 3aMTMCAHHBIMU HA OPUXAJIKO-
BOI cresie B xpame [loceiinoHa. 3aKOHBI yCTaHABIUBAINCH B COOTBETCTBUM
¢ npeanucanusmu [locefinoHa, KOTOPbIit, OUEBUIHO, KOMMPOBA 3aKOHBI U
(bopmy Mx 3anucu NpealiecTBYIONIero BHICOKOPa3BUTOro rocyaapcrsa. Ka-
MEHHBIE CTeJIbI He TOPSAT MPU MOXKapax v BEPOSTHOCTb UX YHUUTOXEHUS IIPU

Puc. 289. Ilnopurosast cresna ¢ KOIeKCOM 3aKOHOB XaMyparim
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METEOPUTHBIX O0MOapAMpPOBKax oueHb Masia. Popma 3armurcu 3aKOHOB Ha
cTejlax coXpaHujaach U B JajibHeliiieM. JlokazaTeIbCTBOM 3TOIO MOXKET SIB-
JIIThCS CTEJIa CO CBOIOM 3aKOHOB XaMypari (puc. 289), IBISIIOLIASCS OMTHUM
WX IPEeBHEUIINX MTPaBOBBIX MAMSITHUKOB MocJie rubean AtiaHtuasl. Onuca-
HIUE BOOPYXKEHHBIX CWJI ATIAHTUABI IEpe €€ THOeIblo (JIYYHUKU, IIpalllHA-
KU, KAMHEMeTaTeJl, KOTeUIIIUKY 1 IPYTUe) CBUACTEIBCTBYET O TTIOJTHOM OT-
CYTCTBHUM BBICOKOTEXHOJIOTMYHOTO BOOPYXKEHHMS, KOTOPOE, 6€30 BCSIKOTO
COMHEHUS, CYILIECTBOBAJIO paHee. DTO TOBOPUT O TEXHUYECKOM Aerpaaaiuu
ATJIaHTUIBI U yTepe OOTBITMHCTBA BBICOKMX TEXHOJIOTHI TIPEeIbITYIIEH 1T~
BWIM3ALIUM — 3JIEKTPUYECTBA, BO3MYXOIUIaBaHUS, SIACPHOM 9HEPTeTUKM, Ha -
HOTEXHOJIOTHI1 1 MHOTOT'O APYTOr0. YPOBEHb Pa3BUTUSI ATJIAaHTUIbI TPUMEP-
HO COOTBETCTBOBAJI ypOBHIO pa3BuTus JpeBHeit [perinu vim JIpeBHero Puma,
KOTOPbI OMUCHIBAETCSI COBPEMEHHBIMY UCTOPUKAMU 1 apXeOJOTaMH.

CoBpeMeHHBIX UCTOPHMKOB HE MHTEepecyeT MPUYMHA BOMHBI MEeXIY AT-
JlaHTUoM U Tipa-Ipeuueii, KoTopasi ymoMuHaeTcsl B nuajiorax [liatona, u
KOTOpast 3aKOHYMIACh TTOpakeHNeM ATIAHTUIBI. A 3eCh €CTh O YeM 3a1y-
maThcsi! BHUMaTebHO BUMTaeMcs B 1Ba OTpbiBKa U3 auajora [lnaroHa
«Tumeit»:

«...r3 Benmukux aestHuit Baliero rocyaapcrna (npa-Ipeuuu — npumeuanue
C.K. AKxoenesa) HEMAIO TaKMX, KOTOPBIE U3BECTHEHI 110 HAILLIMM 3aIIUCSIM U
CJIy>KaT MPeAMETOM BOCXHUILEHMST; OTHAKO MEXKIY HUMU €CTh OTHO, KOTOPOE
MPEBBIIITAET BEIMUUEM M TOOJIECTHIO BCe OCTAIbHBIE. Belb 110 CBUIETEIBCTBY
HallIMX 3al1Ceil, TOCynapCcTBO Ballle MOJIOXKMUIIO MPenes 1ep30CTU HECMETHBIX
BOMHCKMX CWMJI, OTIIPaBJISIBIIMXCS Ha 3aBoeBaHUe Bcelt EBporibl u A3uu, a
MyTh AePKaBIINX OT ATJaHTUYECKOTO Mopsl. Uepe3 Mope 3To B Te BpeMeHa
BO3MOXKHO ObLIO MepernpaBUThCs, MOO ellie CYIIeCTBOBAI OCTPOB, JIEXKaBIIN A
repen TeM IMPOJTMBOM, KOTOPBII Ha3bIBAETCS Ha BallleM SI3bIKe [epakiioBbI-
MU CTOJITAMHU...».

«...Ha aToM-TO ocTpoBe, mMeHOBaBIIEMCST ATTaHTUIOM, BOSHUKIIO Y-
BUTEIBHOE T10 BEJIMYMHE U MOTYIIECTBY LIAPCTBO, Ubsl BIACTh MPOCTUPATIACh
Ha BeCh OCTPOB, Ha MHOTHE IPYTMe OCTPOBA U Ha YaCcTh MaTepHKa, a CBepX
TOTO, IO 3Ty CTOPOHY NMPOJIMBA OHU OBIaaeau JluBueit BIIoTh 10 Erunta u
EBponoii Bruioth 10 Tuppenuu. M BoT Best 3Ta cryioueHHasi MOlb Oblia Opo-
1IeHa Ha TO, YTOObI OMHUM yIapOM BBEPTHYTh B paOCTBO M Ballld U HAILIU
3eMJIM 1 BCe BOOOIIIEe CTpaHbl 10 3Ty CTOpoHY TpoauBa. MMenHo Toraa, Co-
JIOH, TOCYIapCTBO Ballle SIBUJIO BCEMY MUPY OJIMCTaTeIbHOE J0Ka3aTeIbCTBO
CBOE 100JIECTH U CUJIBI: BCEX MTPEBOCXO/Is TBEPAOCTHIO IyXa U OMBITHOCTHIO
B BOGHHOM [IeJie, OHO CHavaja BCTaJO BO IJIaBe AJUIMHOB, HO M3-3a U3MEHBI
COIO3HUKOB 0Ka3aJI0Ch MPea0CTaBIeHHBIM CAaMOMY cede, B OMMHOUYECTBO
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BCTPETUJIOCH C KPAHUMU OMACHOCTSIMU U BCE XK€ OJI0JIeJIO 3aBOeBaTeeN U
BO3IBUIJIO ITOOeaHbIE Tpoden. Tex, KTo ele He ObUI ITopadoIleH, OHO Crac-
JIO OT yrpo3bl padCTBa; BCeX XK€ OCTaTbHbBIX, CKOJIBKO HU O0OMTAJIO HAC MO 3TY
cTopoHy [epakIoBbIX CTOJIIOB, OHO BEJUKOIYIITHO CJeIa10 CBOOOAHBIMU.
Ho no3nHee, Korna npuiies Cpok IJisi HEBUAAHHBIX 36 MJIETPSICEHUU U HABO-
JHEHWU, 32 OIHU YXKaCHbIC CYTKH BCs Ballla BOMHCKas cujia Oblia MorJole-
Ha pa3Bep3HyBILIEKCs 3eMieii; paBHBIM 00pa3oM U ATJIaHTUIA Ucue3fia, Mo-
TPY3UBIIKCH B TyYUHY...».

ITpuunHoO BoitHbI erurneTckuii xpeu (B auanore [TinatoHa «Kputuii»)
CUMTAET MEePEXO]l y aTJIAHTOB OT OOXKECTBEHHOI'O HPaBa K YeJIOBEUECKOMY, TO
€CTh UBMEHEeHME uneoioruu: «...Ho Korga yHacienoBaHHast ot 6ora g0
ocsabelia, MHOTOKPAaTHO PACTBOPSSICh B CMEPTHOM MPUMECH, U BO3001a1aJ1
YeJIOBEYECKU I HpaB, TOTa OHU 0Ka3aJUCh HE B COCTOSIHUM J10Jie€ BBIHOCUTh
CBOe 0OraTcTBO M YTpaTUIM 0JaronpUCTOMHOCTb. JIJIsl TOro, KTO yMeeT Bu-
JI€Th, OHU SIBJISTM COOOI MOCTBIIHOE 3peuiiie, OO0 MpOoMOTaIl caMylo Tpe-
KPaCHYIO U3 CBOMX LIEHHOCTEN; HO HECITOCOOHBIM YCMOTPETh, B YEM COCTOUT
WCTUHHO CYACTJIMBAsI )KM3Hb, OHU Ka3aJuCh MIPeKpacHee U cuacTinBee Bce-
ro Kak pas Torja, Koraa B HUX Kuresia 0e3yaepxHasi XKaIHOCTh U CUJIA...».

OpHako MombITKa 3aXBaTa ATJIIAaHTUAON YyKUX TEPPUTOPHL MOTJIa UMETh
He UIe0JIOTUYECKYI0, a COBEPILIEHHO APYTYIO MparMaTuyeckyo mpuuuHy. Bo-
iiHa Hayajach B MEPUO OUYEPEIHOrO KaTakiu3Ma Ha 3emMiie, BbI3BAHHOTO
conuxkenuneM JIyHbl ¢ 3emiieil. A 3T0 03HaUYaJI0 METEOPUTHbIE 00MOApAUPOB-
KM, 3eMJIeTpsiIceHUs U IiyHaMu. B ATinaHTuae JOJKHBI ObLIM COXPAaHUThCS
CBeJIeHUsI 0 TOM, UTo onpeaesieHHble Tepputopuu (Eruner, Muausi, MoHro-
JIVSI M APYTUe) 3HAaUMTEIbHO MEHbIIIE ITOIBEPraloTCsl METEOPUTHLIM OoMOap-
JUPOBKaM, 3€MJIETPSCEHUSAM U LIyHAMU, YEM IPYTHME TEPPUTOPUH TUIAHETHI
U, BYACTHOCTH, TEppUTOPUM ATIaHTUAbI. Y 3aXBaT yKazaHHbBIX TEPPUTOPUIA
MOT TOMOYb ATJIaHTHUJIE U30eKaTh MOCJEACTBUIA OUEPETHOTO KaTakKJIM3Ma Ha
3emie. Ho Ha myTu ATjIaHTHUIBI BCTAJIO IIPEKPAacHO 00YyYeHHOE BOMCKO mpa-
[peunu. 3axBaT ATIaHTUAON O0€30MaCHBIX, C TOYKU 3pEHUST TTOCAEACTBUMN
KaTakjrM3Ma, TeppUTOPUiA ObUT MpeoTBpallleH, HO OT KaTaKjJu3Ma oruoau
U AtiaHTuaa, v npa-Ipeuums.
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6. XPOHO/1OI'MA BO3SMOMHbIX KATAKZTIU3SMOB HA 3EMNE
B BYAYLWEM

6.1. MpeanocbIIKM XPOHONIOrMM BOSMOXKHbIX OyAyLLMX KaTaKIU3MOB

KirouoM K MOHMMaHNIO BO3MOXHBIX OYAYIINX KaTaKJIU3MOB Ha 3eMJiie
MOXET SIBJISITHCS ...BpallleHrue BeHepbl BOKPYT CBOEi OCU B CTOPOHY, IPOTH -
BOITOJIOKEHHYIO HaIlpaBAEeHUIO BpallleHUsT BceX ApYrux riaHet CojHeuHOH
cucTeMbl (KpoMe YpaHa). YueHble CBSI3BIBAIOT TaKoe BpallneHue BeHepnl
(puc. 290) ¢ rnobdanbHOI KaTacTpooii ATOM MIaHeThl B TPOIUIOM. Tak Kak
B MPOILLJIOM, TPU 00pa3oBaHUU IJIAHET U3 ra30IbLIeBbIX 00J1aKOB, BCe TJ1a-
HETBI JOJIKHBI ObUTM BpalllaThCsl B OTHOM HampaBjieHUU, TO JJOTUUHO Mpe-
MOJIOXUTH, YTO Y BeHepsl MOT OBbITH COOCTBEHHBI KPYIHBINA CITyTHUK, KO-
TOpbIl ipu OTphIBe (B cTopoHy CoJiHIIa) 3acTaBuil BeHepy n3aMeHUTH Ha-
npaBjieHue cBoero BpaleHus. M1 TakuM CIyTHUKOM MOT SIBJISITHCH...
Mepkypmii!

Puc. 290. Hanpasnenue BpaitieHust MepKypusi ¥ IJIaHET 3eMHOM IpymIibl

C XIX Beka cyliecTBYyeT runoTesa, 4To MepKypuii B IpOIILIOM ObLI CITyT-
HUKOM IJ1aHeThl BeHephbl, a BIOCAEACTBUM OBIJI €10 «IMOTEPSIH».
B 1976 rony amepukanckue yuenbie Tom Ban @nannepH u K. P. XappuHrron
Ha OCHOBaHMM MaTeMaTUYECKUX PacyeTOB MOKa3aJu, YTO 3Ta TUIOTE3a XO-
POILIO OOBSCHSIET OOJIBIIYIO BBITSIHYTOCTD (3KCLIEHTPUCUTET) OpOUTHI Mep-
KypUsi, €r0 Pe30HAHCHBIN XapakTep obpaleHust BOKpyr CojHIIa U MOoTepro
BpalllaTeJIbHOro MOMeHTa Kak y MepKypusi, Tak u'y BeHepsi. [1pu aTom Be-
Hepa cTajia BpalllaThCsl B CTOPOHY, 0OpaTHYIO HalpaBJIeHUIO BPAIIEHUS IpY-
rux riaHeT B COJTHEYHOM CHUCTEME.

ITnanera Ypan (puc. 291), nono6Ho BeHepe, Tak:Ke MMeeT BpallleHUe BO-
KPYT CBO€i1 OCH B CTOPOHY, ITIPOTUBOIIOJIOKEHHYIO HAITPABICHUIO BPAIICHUS

281



Bcex apyrux miaHeT CojiHeuHol cucteMbl. Kak u B citydae ¢ BeHnepoii, yue-
HBIMU TIpeIOKEHa TUIToTe3a, YTO OCh BpallleHUsI TIJIaHEeThl YpaH 3a MUJLIU -
OHBI JIET pacKayajl KPYITHBIM CITyTHUK, BITOCIEACTBUM YTEPSIHHBINA YpaHOM.

Puc. 291. HanpasneHue BpailleHUs MJIaHET-TUTAHTOB

CnpaBoyYHbIA maTepuan (M3 Bukunegum)

Teopema NPOMEKYTOHHOM OCM B K/1IaCCUUYECKON MeXaHNKe — YTBEePI K-
[OEHME 0 HeYCTOMYMBOCTU BPaLLEHWA TBEPAOIO Te€/1a OTHOCUTE/IbHO BTOPOIA
rNMaBHOM OCU MHepLUK. fABNseTcA cieACTBMEM 3aKOHOB KlacCUYecKom
MEXaHWKK, ONUCbIBAOLLMX ABUKEHME TBEPAOTNO TENA C TPEMSA PA3/TUYHbI-
MW T1aBHbIMWU MOMEHTAaMM UHepLUUK. MNpoaBaeHne Teopembl Npu Bpa-
LLLeHMM TAKOro TeNa B HEBECOMOCTM YacTO HasblBatoT adpdeKTom [KaHK-
6eKoBa B YeCTb COBETCKOIO KOCMOHABTa Bnagnmupa [xxaHnbeKosa,
KOTOPbI 3aMeTu/1 3To ABNeHue 25 nioHa 1985 roga Bo Bpemsa MMCCUM Mo
CnaceHmo KoCMMYecKol cTaHummn «Cantot-7». CTaTbs, 06bACHAOLWAA 3TO
HabntogeHue, 6bin1a onybamkoBaHa B 1991 roagy. B To ke Bpema cama
Teopema 0 HeyCTOMYMBOCTM BPALLEHUA BOKPYF NPOMEXKYTOUYHOM OCK
WMHEpPLLMM M3BECTHA AaBHO U A0Ka3bIBaETCA B It06OM Kypce Knaccuyeckom
MeXaHWKU. HeycToMYMBOCTb TAaKOro BpaLLeHWsA YacTo NOKa3blBaeTCA B
JNIEKLMOHHbIX 3KCnepumMeHTax. HeycTomuMBOCTb BpaLLleHUsA BOKPYT Npo-
MEMKYTOYHOM (cpeaHelt) 0CuM MHEPLIMM U YCTOMYMBOCTb BPALLLEHNS BOKPYT
ABYX APYrux oce bbina Brnepsble 0O6HapyKeHa ppaHLy3CKUM MexXxaHu-
Kom Jlymn MNyaHco B 1834 roay n onyb6anKoBaHa B ero TpaktaTe «HoBas
TEeopwua BPaLLEHUA TENX.

Teopema onucbiBaeT cneayowmin apdeKT: BpalieHme o6beKTa OT-
HOCUTE/IbHO IMTaBHbIX OCEl C HAMBONbLIMM U HAMMEHbLUMM MOMEHTAMM
WMHEePLUN ABNAETCA YCTOMYMBbLIM, B TO BPEMSA KaK BpaLLeHWe BOKPYT rNaB-
HOW OCK C NPOMENKYTOYHbIM MOMEHTOM MHEPLMM (OTKYAa U Ha3BaHMeE «Te-
opema NPOMEKYTOYHOM OCU») — HeT. [KaHNOEeKOB YBUAEN 3TO C ralikom-
6apaLlKoM: CKPYTUB ee B HEBECOMOCTY C AJIMHHOW LUMNWUJIbKKU, OH 3aMeTu,
YTO OHa MpoJsieTaeT HEMHOTO, pa3BopaymeaeTca Ha 180°, noTom, ewe
HEeMHOro NpoJieTes, onNATb pa3BopaumnBaeTtca (puc. 292).
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Puc. 292. DddekT [IxxaHnbekoBa — HEYCTONYMBOCTb BpaIlleHUSI Tejla BOKPYT OCU
(repeBopoT) B HEBECOMOCTU

Bosb1ioit nHTEpec BbI3bIBAET BepCUsl, UTO MpU 3apoxaeHur CoJIHEeUHOM
CHCTeMBbI TJ1aHeTa MepKypuii MorJia epBoHaYaIbHO 00pa30BaThCs MEXKIY
opobutamu 3emsin u BeHepnl. B nanbHeiiiiem MepKypuii ObL 3axBaueH rpa-
BUTALIMOHHBIM TI0JIeM BeHepbl 1 MpeBpaTUiIcs B €€ BPEMEHHBIN CITyTHHUK.
B nocnenytouiem moj Bo3aelicTBUEeM rpaBUTallMoHHOrO 1oJjist CojHia mpo-
u3olIes oTpeiB MepKkypus oT BeHeprhl, BcieacTBue koroporo BeHepa mo-
MEHsLIa HarpaBJieHUe cBoero BpalleHusi. CiienyeT 00paTuTh BHUMaHUE, YTO
3emuis u Benepa, a Taxke JlyHa 1 Mepkypuii, OJIM3KH 110 CBOMM pa3MepaM.
To ectb JIyHa moBTopsieT ucTopuro MepKypusi — U3 CBOOOIHON MJIAaHEThI OHA
MpeBpaTUIach BO BPEMEHHBIM CITyTHUK 3eMJIN, B OyayIieM IIPOU30MIeT OT-
pbiB JIyHBI OT 3eMJIM U CHOBA MpeBpallicHUE €€ B CBOOOAHYIO TUIaHEeTY, IBU-
JKYIIYIOCS IIO CBOel opOuTe MexXay 3emieii 1 Benepoii. Bnocineactsuu Jlyna
OyneT 3axBaueHa rpaBUTALIMOHHBIM MoJieM BeHephl 1 peBpaTUTCs B €€ Bpe-
MEHHBII CMYTHUK. 3aTeM, KaK 1 B ciiydyae ¢ MepkypueM, Moj JAelCTBUEM
rpaButau CosHua npou3soiiaet oTpbiB JIyHbl oT BeHeps! u JIyHa B TpeTuit
pa3 cTaHeT CBOOOIHOM TIaHeTOM, ABMXKYIIelicst BoKpyr CosHIIa 1o opouTe,
Om3Kkoi K opoute Mepkypusi. BepositHo, Mepkypuii u JIyHa OynyT repBbl-
MM IJTaHETaMU, KOTopble MoraoTiaT CoJiHLIe TPU CBOEM BO3MOXKHOM pacIli-
PEHUU B OYyAyLIEM.

CoracHo paccMaTprBaeMoOli B JaHHOI KHUTE BEPCUU APEBHUX IJ100ab-
HBIX KaTacTpod B 0003pMMOM UCTOPUIECKOM TTEPHOIE, TTI00ATHLHBIC TIOTOITHI
Ha 3eMJie MPOUCXOAUIN ABAXIAbl — MPUMEPHO 22 ThIC. JieT Ha3a (TpH ma-
JEeHUM JIeassHoTo actepounaa) u 11,5 Teic. et Ha3an (rpu 3axBate JIyHbI rpa-
BUTALIMOHHBIM TT0s1eM 3emiin). Katactpoda npumepno 16,1 ThIC. JeT Ha3an
XapaKTepU3yeTcs, B TIEPBYIO OUepenb, yparaHHBIMU BETpaMU, a KaTacTpoda
12,8 ThIC. 16T HAa3aJ — MHTEHCUBHOM METEOPUTHOM OoMOapaupoBKoii. Ho,
BEPOSITHO, Kaxk/1asi BblllleyKazaHHasi KatacTpoda BKJIovaia B cedst U 3eMJie-
TPSICEHM ST, U TIOTOIIBI, U METEOPUTHYIO OOMOAPINPOBKY, I yparaHHbIE BETPHI.
TonbKo 4TO-TO MPe0dJIafaio, a YTO-TO OBLIIO BTOPUYHBIM.
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CnpaBoYHbIN maTepuan

MosABMNaCb O4EHb MHTEPECHAA MbIC/b: @ He 6bl10 I NocneaoBaTe Nb-
HOWM CMeHbl TPex UMBUAU3AUMIA: HeaHaepTanbLes (06bem mosra 1400—
1740 cm3), KpomaHboHLEeB (06bem mosra 1525-1617 cm3) u Homo sapiens
(06bem mosra — 1350 CM3). JomMuHupya Ha nydwmnx semnax Mesoame-
puKku n CpeamnseMHOMOpPbA, HeaHAepTa lblibl OKa3anMUCh NPAaKTUYECKN
NOJIHOCTbIO YHUUYTOXKEHHbBIMM MOTOMOM MPWU NageHMUU OTPOMHOrO acTe-
pouaa B paioHe PUAUNMNMUHCKOrO MOPA NpW ovepesHOM CONNKEHUNU
JlyHbI € 3emneit npumepHo 22 TbiC. NeT Ha3aa. MoTon He 6bla KaTacTpo-
duyecknm ana apyrux TeppUTOPUN NNAHETbl, U MHOTO TEXHUYECKUX ap-
TehaKTOB MO0 COXPAHUTLCA AN KPOMaHbOHLEB. MHOrMe KameHHble
COOpPYKeHUA MOTYT BbITb eLe bonee ApeBHUMU, HEM MOXKHO cebe npes-
CTaBUTb. PaHee KPOMaHbOHLUbl BbINM BbITECHEHbI HEAHAEPTAIbLAMM B
ropHble 061acTy C HaIMYMEM MHOXKECTBA NeLLep, HO MOC/Ie UCYE3HOBEHUA
HeaHAepTanbLes 0CBOUAM nyyLlime 3eman CpeaneMHOMOpPbA U JOCTaB-
LWMecA MM TEXHOIOTUM HeaHAEepTaNbLEB, a TaKXKe Pa3BMBa/IM CBOU Tex-
Honoruu. B aTo Bpema HemHorouyncaeHHble Homo sapiens Haxogunucb
Ha Tepputopun NHanun, Abpukmn, Asnumn n Amepukn. JommMHUpPyYA Ha ayd-
wmnx 3emnax CpeanseMHOMOPbA, KPOMaHbOHLLbI OKa3a/IMCb YHUUYTOMXEH-
HbIMW METEOPUTHOM BOMbBaPANPOBKON U MOTOMOM MPU OYepesHOM
cb6nmkeHnn JlyHbl ¢ 3emneit npumepHo 12,8 Tbic. neT Ha3aa. XpoHonorusa
OaNbHeNWnX cobbITUiA NpMBeAeHa Bbiwe. BnonHe BepoATHO, YTo JlyHa
nomorsia Homo sapiens ctaTb xo3AeBamu NaaHeTbl 3ems.

6.2. XpoHosiorua KataknmMsmos (OT npownoro K 6yayuemy)

MHTEHCUBHOE CTPOUTENILCTBO «Q@HTUYHBIX» Ha3€MHBIX TOPOAOB MOTJIO
IIPOMCXOIUTH MEXKITY IByMSI O9epeTHBIMU cOMmkeHusIMU JIYHBI ¢ 3emiteit —
B IIEPUOJl OTHOCUTEIHLHOTO 3aTHIIIbsI METEOPUTHBIX OOMOapIUpoBOK ¢ 16,1
ThiC. 10 12,8 ThiC. JieT Hazaa. Kartactpoduueckoe coobiTUE Ha 3eMiie MpU-
MepHoO 16,1 Toic. JieT Ha3an (BTopoe CoutHIIe Maiisl) MHAEHIIbI Maiist ONMCHI-
BalOT KaK Bo3/eiicTBUe yparaHHbIX BeTpoB, 6e3 ynoMmuHaHust OrHs (MeTeo-
PUTHBIX OoMOapapPoBOK) win Boasl (moTonos). Haiiu npeaku ycrioKouIuch
U BBILLIA U3-TIOM 3eMJIM Ha ee TToBepXHOCTh. OIHAKO HerpeacKa3yeMoe Co-
YeTaHWEe MOIIIHEHIITNX METEOPUTHBIX 00MOApAMPOBOK U IIyHAMU MTPaKTHYE-
CKH MOJIHOCTBIO YHUUTOXMUJIO IPEBHIO LIMBUIIM3ALIMIO TpUMepHO 12,8 ThiC.
neT Hazan (Tpethe CoiHie maiist). CoxpaHUBIIMECS HEMHOIOYMCICHHBIE
OCTATKU HaceJIeHUsI ApeBHEN IMBUIM3AIIMU BOIILIM B COCTaB HOBBIX TEXHU -
YECKM IeTpagupyIoNInxX rocyaapcTB (Atinantuna, mpa-Ipenms, mpa-Erumner
U IpyTHE), J0CTATOYHO MOAPOOHO onmucaHHbIX [11aToOHOM B ero auanorax
«Kputnii» n «Tumait». DTH rocymapcTBa ObITA YHUITOKEHBI MOITHEHIITIMU
3eMJICTPSICEHUSIMU U LIyHaMU TTpuMepHoO 11,5 Thics4 JieT Ha3af Mpy ouepe -
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HoM comkeHuu JIyHbI ¢ 3emiieli 1 3axBate JIyHbl rpaBUTaliieil 3emian (4et-
Beptoe CoJiHlIe Maiis).

MBI xk1BeM B EpUOJ MEXKAY YeTBepThIM 1 IsaThiM CoHllaMu Maiist. Kak
YCTAaHOBWJIM yueHble, JIyHa ynansieTcs oT 3emsin B ctopoHy CoJtHIla Mpu-
O01m3uTenbHO Ha 4 ¢M B rofd. Yepes onpeaeaeHHBIN IIPOMEKYTOK BpeMEeHU
(3TO HA{O CPOYHO MTOCUYUTATh! A BAPYT yXe cKopo...) JlyHa oTopBeTcst oT 3eM-
JI1 1 OyIeT ABUTAThCS IO CBOEH coOcTBeHHOI opouTe B COTHEUHO cCucTeMe
Mexnay Benepoil u 3emieii. Bo Bpems otpsiBa JIyHbl OT 3emiiu Ha 3emiie
BO3HHUKHYT MOIITHEHIIIME ITyHAMU BBICOTOI B HECKOJIBKO COTEH METPOB, KakK
U npuMepHo 11,5 ThIC. JIeT Ha3aa Ipu rpaBUTALlMOHHOM 3axBaTe JIYHBI 3eM-
Jieli, HO METEOPUTHBIX O0MOApAMPOBOK yKe He OyaeT («boe3amnac» JIyHbI naB-
Ho ucuepnat!). 9to oyaeT naroe CoJiHIIe Maiis.

OnbiT BeHepsbl 1 YpaHa 1oka3bIBaeT, YTo IPY OTPbIBE 1OCTATOYHO KPYTI-
HOTIO CITyTHMKA BO3MOXEH YaCTUYHBIN WM ITOJHBIA IIEPEBOPOT CaMOM Ijia-
HeTol (puc. 293). Maccel MepKypusi, BEeposITHOTO ciyTHUKa BeHephbl B rpo-
IIIJIOM, XBaTHUJIO HAa TO, YTOOBI IIPU OTPEIBE TTIepeBEPHYTH BeHepy, B pe3yibra-
Te Yero oHa cTaja BpalllaThbCsl BOKPYT CBOE€ii OCU B HallpaBJICHUH,
MIPOTUBOIIOIOKHOM IIPEXXHEMY HalpaBieHUIO BpaleHus (3¢ dexT IxaHnu-
oekoBa?!).

Me prypwii Semura Omrep Vpan

Sseeeeo0e

Mapc CarypH Hermrryu

Puc. 293. Hampasienus BparnieHust TuianeT COTHEYHOM CHCTEMBI BOKPYT CBOEl ocr

Maccel BepoSITHOTO CIIyTHHKA YpaHa IIpU OTPBIBE 0Ka3aJIoCh HETOCTa-
TOYHO TSI TOJIHOTO MepeBopoTa YpaHa Ha 180°, HO U MOBOPOT YpaHa Ha yroj
98°, mpuBe K MUBMEHEHMIO HallpaBJIeHWS BpallleHWs 9TOM TJIaHeThI 10 CpaB-
HEHUIO C OCTaTIbHBIMU IJIaHeTaMu CoJIHeYHOM cucTeMbl (KpoMe BeHepnl).
Tak Kak cooTHoueHue Macc Mepkypus 1 Benepsl, JIyHbl u 3eMau npubiau-
3UTEJIbHO OMMHAKOBBI, TO TTPY OTphIBE JIYHBI 3eMJIsT MOXET MepeBepHYThCS,
noao6Ho BeHepe, u Bpalatbcsl B CTOPOHY, MPOTUBOIOJOXKEHHYIO HarpaB-
JIEHUIO BpallleHUs Bcex Apyrux rjiaHeT CoaHeuHoi cucteMbl (Kpome BeHe-
pbl 1 YpaHa). Kakue kaTakau3Mbl Ha 3eMiie MPOU30HAYT IpU 3TOM, Mpe-
cKa3aThb MPOCTO HEBO3MOXHO. BeposTHO, B mporutoM 3emits yke He pa3 u3-
MEHsUIa MOJOXEHWE CBOei OCH BpallleHUs TPU MaJeHUU Ha Hee TMTaHTCKUX
actepounoB. PaHee yxe ormeuanocs, uto M.A. Edppemos [4, c. 351—352]
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Mpearoaaraj, YTo 3KBaTop IMepMCKOro repruoaa BpeMeHU CTOSUT «BepPTUKAJIb-
HO», KaK Halll COBpeMEHHBII MepUaIraH 1 OCh BpallleHNSI 3eMJIM B yKa3aHHbII
MEePUOJ BPEMEHMU JiexKalla B INIOCKOCTH SKIIMIITUKH, TO €CTh B INIOCKOCTHU
BpateHus1 aHeT Bokpyr CosHiia. [Tocienytoliee nusMeHeHUE MOJIOKEHUS
OCH BpaleHUsT 3eMJIM MOTJIO OBITH CBSI3aHO C TTaJcHUEM Ha IUIAHETY TUTaHT-
CKOro acTtepouna B AHTapKTHIE B paiioHe 3eMau Yuikca npuMepHo 250 MJTH
JIeT Ha3aj.

Puc. 294. MUnon Mack u bapak O6ama B KOCMUYECKOM
ucciaenoBaTebckoM LeHTpe B 2010 rony

O4YeBUIHO, YTO UBMEHEHME MTOJOKEHUS OCU BpallleHUsT 3eMJIM — 3TO CO-
BEPIIEHHO peajbHasl yrpo3a YHUUTOXKEHUS YeJIOBEUeCKON LIMBUIN3ALIMY B
oyaymem. Ho 3Toro MoxkeT u He MpOU30MTH, TaK KaK B ITpoluioM JlyHa MHO-
TFOKpaTHO YXOAWIa OT 3eMJIU TP ABMKEHU U T10 cBoel opouTe. OHAKO MOIII-
Heme 1yHaMu, B TIepBYI0 ouyepeb, co cTopoHbl CeBepHOro JlemoBuToro
OKeaHa, TOYHO rapaHTupoBaHbl. Kak 1 B TpoOIIIOM, 3aTOTIJIEHHBIMU OKaXKyT-
cs EBponia, Cubupsp u SAkyTtusi. AMEpUKyY 4aCTUYHO MOTYT CITIaCTU BHICOKME
ropbl Ha nmobepexbe u ceBepe Kanaanl. 3emiisiHaM, BEpOSITHO, HEOOXOIMMO
OyIeT co3maBaTh BpeMeHHbIe 0a3bl BHE 3eMJIu U JIyHBI U151 CIIaceHUsI JTIOAEH.
M eqrHCTBEHHBIM KaHAUAATOM JIJIS CTPOUTEbCTBA TAKUX 0a3 sIBJISIETCS I1J1a-
Heta Mapc. Kak 3To H1 yIuBuUTENbHO, HO TaKas paboTa Ha 3emJe yxKe Ha-
yata KomaHaoi MinoHa Macka, oqHOro u3 6orateiimx Joaeii Ha riaHeTe.
A 5T0 MOXET 3HAYUTh TOJIBKO OTHO: OTTMCAHHBIH BBITIIE BO3MOXHBIN B OyIy-
1IeM clieHapuii oTpbiBa JIYHBI OT 3eMJIU yKe pacCMaTpUBAETCsI aMepUKaH-
CKMMM y4eHBIMU. BTuxyio, koHeuHo. Cienyer OoTMETUTD, 4To caM M. Mack
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He ynoMuHaeT JIyHy Kak BO3MOXHYIO IPUYMHY KaTaKJIU3MOB Ha 3eMJie B
oynymem. B 2013 roay Ha KoHdepeHu B JlyOnmHe OH 3asiBUII CIeAylollee;
«Actepou1 MO0 CyTepByIKaH MOXKET YHUUTOKUTH HAC, a BIOOABOK MBI ITO/I -
BEPXKEHBbI pUCcKaM, HUKOT/IA U HE CHUBIIMMCS IMHO3aBpaM: UCKYCCTBEHHO
CO3IaHHBIN BUPYC, CIyYallHOE MTOSIBJICHUE MUKPOCKOITMYECKON YEPHOM TbIPhI
B pe3yJibTaTe (pU3UUeCKOro SKCIepuMeHTa, KaracTpoduieckoe riodaabHoe
MoTerJieHne Win Kakasi-HUOy/b ellle HEM3BECTHAsl Ha CEeTOJHSIIHUN IeHb
paspyliaroliiasi TEXHOJOTMs MOTYT IMPEKPaTUTh Hallle cylilecTBoBaHue. Ha
pa3BUTUE YeJIOBEUECTBA YIILIM MULIMOHBI JIET, HO 32 TTOC/IeIHME 11eCThAECST
JIET aTOMHOE OpYXH€ CO3/1aJI0 MTOTeHIMal CAMOYHUUTOXeHUs. PaHO Wiu
MO3HO Hallla XKM3Hb JOJKHA OYIEeT BHIMTU 3a Mpeesibl 3TOr0 CUHE-3eIeHO-
ro 11apyuKa — WJIM Mbl BBIMpeM». Ml OTHOIIIEHUEe aMepUKAHCKHX BIAacTeil K
npoektaM M. Macka BriojiHe cepbe3Hoe (puc. 294).

CnpaBoYHbIN MaTepuan (M3 BUKMNeaumn c COKpaLeHUAMM)

Mapc aBnaeTca YeTBepTOM NO yaaneHHocTn oT CoNHLA U ceabMoii No
pasmepy nnaHeToi CONHEYHOM CUCTEMbI; Macca NaaHeTbl COCTaBAA-
et 0,107 maccbl 3emnn, ob6vem — 0,151 o6bema 3emnu, a cpegHUn Nn-
HeMHbI anameTp — 0,53 amMameTtpa 3emaun. HasgaHa B yecTb Map-
ca — ApeBHerpeyeckoro 6ora BolHbI. Takke Mapc Ha3bIBalOT KPacHOM
NAaHeToM U3-3a KPAaCHOBATOrO OTTEHKA MOBEPXHOCTMU, NPULABAEMOTO el
MWHepanom marremmtom.Mapc — nnaHeTa 3eMHOM rpynibl C Pa3pesKeH-
HoM aTmochepoit (AaBneHne Ha nosepxHocTU B 160 pas MeHbLLe 3eMHO-
ro). OcobeHHOCTAMM NOBEPXHOCTHOIO penbeda Mapca MOXKHO cUMTaTb
yAapHble KpaTepbl HaNnogobuMe NyHHbIX, @ TaKXKe BY/IKaHbl, 4OAUHbI, My-
CTbIHU M MONAPHbIE NeAHMKOBbIE Wanku Hanogobue 3emHbix.Y Mapca
eCTb ABa ecTecTBeHHbIX cnyTHMKa — ®oboc 1 [elimoc (B nepeBoge
C APEBHErPEYECKOro — «CTPaxX» 1 y»ac», UMeHa ABYX CbiHOBen Apeca,
COnpoBOXKAABLWMX ero B 60t0), KOTOpble OTHOCUTENbHO Manbl (Po-
b6oc — 26,8 x 22,4 x 18,4 km, lenmoc — 15 x 12,2 x 10,4 KM) 1 umetoT
HenpasuabHyo Gopmy.

Mapc nepBoHayaNbHO CYMUTANCA POLAOHAYAIBHUKOM U XpaHUTe-
nem Puma. B ipesHen Utanum Mapc 6bin 60rom n1oaopoams; cHMTanoch,
4YTO OH MOXKeT IMB60 HacnaTb rMbenb yporkasa UaM nNagex ckota, 1M6o
OTBPaATUTb MX. No3aHee Mapc 6bla1 OTOXKAECTB/IEH C rPEYEeCKMM Apecom v
ctan 6orom BoMHbl. CumBoioM Mapca bbls10 Konbe, XpaHUBLUEECA B XKU-
JIVLLE PUMCKOTO LLaps — pernn. Tam e HaxoAMUNUCh ABEHAALATD LLNUTOB,
O4MH 13 KOTOPbIX, MO NpesaHuto, ynan c Heba Bo BpemeHa uapsa Hymbl
Momnunauna, a NOTOMY CYMTANCA 3a10TOM HENOBEAMMOCTU PUMAAH.
OcTanbHble OANHHAALATD LWUTOB BbINM M3rOTOBMIEHbI MO NPUKa3sy LapA
KaK TOYHble KONWK ynasLuero ¢ Heba, YTobbl Bparn He MOI/IM pacno3HaTb
W YKPacTb NOANMHHbBIN. OTNPaBAAACL HA BOWMHY, NOJIKOBOAEL, NPUBOANA
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B AIBMXEHMeE KOMbe U WKTbI, B3biBaa K Mapcy; camonponsBonbHoe ABU-
YKEHWE CYMTaNoCh Npea3HameHOBaHNEM CTPaLLHbIX 6es.

Mapc xopolLuo BugeH ¢ 3eMan HEBOOPYKEHHbIM rnaszom. Mapc ycrty-
naeT no ApKocTn nnwb ONuTepy (Bo Bpemsa BENIMKOro NpoTUBOCTOSA-
HMA Mapca oH MoXeT npes3oiTy Onutep), BeHepe, JlyHe n ConHuy.
MpoTuBocTosHne Mapca MoXKHO HabloaaTh Kaxable ABa roaa. NMocnea-
HUI pa3 Mapc 6bin B NpoTMBOCTOAHMM 8 Aekabps 2022 roaa, a cneayto-
LLLee ero NpoTMBOCTOAHME NPon3onaeT 16 aHBapa 2025 roga. NMocneaHee
Ke BesMKoe npoTtmBoctoaHne Mapca npousowno 27 uona 2018 ropa.
Toraa OH HAaxo4MACA Ha paccToAHUK 57,74 MaH Km oT 3eman. Kak npasuio,
BO BpemMs BE/IMKOro NPOTUBOCTOSHMA (TO eCTb Korga NpoTUBOCTOSHME
Mapca ¢ 3emnelt nponcxoant 6M3K0 K NpoxoxKaeHuo Mapcom nepure-
1A cBoel opbuTbl) OpaHKeBbI Mapc CTaHOBUTCA APYaANLLIMM 06 bEKTOM
HOYHOro Heba nocse JlyHbl (He cuMTan BeHepy, KOTopasa U Torga sipye
Hero, HO BUAHA TO/IbKO YTPOM U/IM BEYEPOM), HO 3TO NMPOUCXOAUT NNLLb
oAMH pa3 B 15—17 net B Te4eHNe ogHOMN-ABYX Heae b.

C y4eTOM OTPOMHBIX 3aTpaT IIPU CTPOUTEIbCTBE 0a3 Ha Mapce omHUM U3
HanboJjiee SJKOHOMUYHBIX CITOCOOOB MX CO3[JaHUs SIBISIETCS CTPOUTEIBCTBO
MOA3EeMHBIX TOpoaoB (puc. 295), Mogo0HbIX MHOTOYMCIEHHBIM ITOI3€MHBIM
ropoaam Typuwuu (puc. 120), a Takxke Apyrux ctpaH. M usydeHue ombiTa UX
CTPOUTENBCTBA OBUIO OBI AAJIEKO HEe JTUIIHUM. Belb MHOTHE IpeBHUE TTOM -
3eMHBbIe TopoJa Ha 3eMJie TOCTPOEHBI IBHO 0€3 MPUMEHEHUSI TPOMO3IKOM
BBICOKOTEXHOJIOTMYHOM TEXHUKM, KOTOPYIO JOCTaBUTh Ha Mapc OyneT Kpaii-
HE J0poTo.

Puc. 295. Bynyiue non3eMHbie coopyxkeHust Ha Mapce
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JI1060€ CTpOUTEIHLCTBO HAUMHACTCS C KOHILEHILIMU U IPpoeKTa. ApXUTEK-
typHas ctyauss ABIBOO studio coBMecTHO ¢ ceTbto SONet, cocTosiiieit u3
MEXIyHapOIHON KOMaHIbl SKCIIEPTOB U3 CAMBIX Pa3HBIX OTpaceit pa3pado-
TaJli MPOEKT MePBbIX MapCUAHCKUX ropojoB. [ToceseHrne cocTouT U3 msTu
rOpoOJI0B-CaTEeJJIMTOB C TJIaBHBIM ropojoM ctoauleii «Niiwa — HioliiBa»
(puc. 296).

Puc. 296. KoHueniiys cTponTeIbCTBa MApCUAHCKHX TOPOIOB

B McKycCTBEHHBIX TOHHEJISIX, 3alMIIEHHBIX OT paaualiu, Ha CKJIOHE yTe-
ca Tempe Mensa ITaHUPYeTCS MCTIOIb30BaTh MOMYIbHBIE aBTOHOMHEBIE CH-
CTeMbl BEepTHUKaJIbHbBIX TOPOAOB Il CO3MaHUSI MAPCUAHCKOM KOJIOHUU YKUC-
JIEHHOCTBIO B OIMH MUJUTMOH 4esioBeK. Kurciaopon OyayT BeIpabaThIBaTh JIe-
peBbs, KOTOpble OYAYT MOCaXEeHbl B ropojax, a DHEprus Oyaet
BbIpadaThIBaThCS COMTHEUHBIMU OaTapesiMu. [TpoekT Niiwa crana hmHaaucTom
cpenu 175 MpoeKToB co BCero Mupa, rpeacraBieHHbIX Ha KOHKypc 2020 roaa.
B cmoTtpe pabot npuHsiiu yuyactue Mnon Mack (Space X), JIxkopax Yait-
caniac (Virgin Galactic) u JIxum bpunencraitn (HACA). ZKutenu ropoaa
CMOTYT MPOKUBATh B MOA3EMHBIX TOHHEJISIX, COEAMHEHHBIX MEeX1y CO00I
TudTaMu ¥ IPYTUMU TTOA3eMHBIMIA KOMMYHMKaIIUsIMK. Ha mepBbix mopax
MEePBOMPOXO/ILIbI OYIYT 3aBUCETh OT IMTOCTOSIHHBIX MOCTABOK ITPOBUAHTA ¢ 3eM-
JIA, HO CO BpeMeHeM, TI0 Mepe pOCTa MTOA3eMHBIX M HA3eMHBIX MH(MPACTPYK-
TYp, TOPOAa-KOJOHUM CMOTYT MOJHOCTBIO MepeiiTh Ha caMmooOecIieueHUeE.
CTpouTesIbCTBO TOPOJOB IJIaHUpyeTcsl HauaTh B 2054 romy, a X 3acejieHue —
B 2100 roay. B roponmax OyayT noma, rmapku, CIIOPTUBHbBIE 3aJIbl M MeCTa TSI
OTIIbIXA.

HocTaBka Jiofeit Ha Mapc rmiaHupyeTcst Kaxabie 26 MecsIIeB TPpU MUHK-
MaJIbHOM PacCTOSIHUM MeXy TuiaHeTamu. [Tpogo/kKuTebHOCTD roJjieTa —
110 90 nHeit. CToumMocTh OujieTa B 0HYy cTOpoHy otieHuBaetrcs B 300 ThIC. 10JT.
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Hanexko He GaKT, YTO yIaCTCs MOJTHOCTHIO PEaIM30BaTh MPOEKT 10 CTPO-
WUTEJbCTBY MapCUAHCKUX MOA3EMHBIX TOPOIOB, HO ITPOBOIUTH UCCIIEIOBaHUS
B 9TOM HaIlpaBJIeHUM, KOHETHO Xe, Heodxomrumo. MmeeTcs erie, Kak MAHU -
MYM, OJIUH CITOCOO0 CIaceHusl yejsoBeyecTBa Mmpu oTpeiBe JIyHbI oT 3emMan —
He IOMycKaTh TaKoro orpeiBa! BeposTHo, ynepxats JIyHy Ha opOute 3eMiin
MOXHO cepueil HalmpaBJIeHHBIX MOIIIHBIX B3PhIBOB HA TTOBEPXHOCTH HAIIIETO
CITyTHMKA WJIW OpTaHU3aIrelt CTOTKHOBEHMS KPYITHBIX aCTEPOMIOB C HAIITM
cryTHUKOM. M yueHbIe TaKyto BO3MOXKHOCTD YxKe Hauaau uzydatb. B 2021 romy
ObLI ocyliecTBeH MpoekT DART — ncnbiTaHue nepeHanpaBieHUs IBUXKe-
HUs aBoiiHoro actepouna duauma-dumopd. I1poekT paspadoTtan Jlabopa-
Topuel NpuKiIaaHoil puzuku Yausepcurerta JIxkoHca XOMKHUHCA U HECKOJIb-
kumu ieHTpamMu HACA (CIIIA). Ilenb npoekTa — OLIEHUTh BO3MOXHOCTHU
KCIOJb30BaHMSI KOCMUYECKHUX arapaToB JIJisl 3alUThl 3eMJU OT BO3MOX-
HOT'O CTOJIKHOBEHUSI C KPYITHBIMU acTepouIaMu. becIoTHbIA yIpaBisieMblii
KOCMUWYECKUIA arnmapat ObLT 3aMylIeH ¢ TOMOIIbIO pakeThl-HocuTest Falcon
9 ¢ kocMoapoma Banneno6epr 24 Hos16ps 2021 roga. CTOJIKHOBEHUE C acTe-
pounom dumopd npousonuio 26 ceHtsaops 2022 roga (puc. 297). YueHble
YCTaHOBMJIM, YTO 10 yaapa Jumopd coBepiai o00poT BOKpyT Auanuma 3a
11 yacoB 55 muHyT, a mocjie — 3a 11 yacoB 23 MuHyTHL. Bpemst obpalieHus
JduMopda coKpaTuaoCh IPMMEPHO Ha 32 MUHYTEL. DTO IIEPBBIH CTy4dail, KOr-
Jla 4eJI0BEYeCTBO HAMEPEHHO U3MEHUJIO IBMKEHUE KOCMUYECKOTro 00beKTa.
Takoit >xe MeTo B TIPUHITNATIC MOXKHO ITPUMEHUTD JIJIST YMEHBIIIEHUS CKOPO-
CTU ABVXKEHUS JIYHBI IO OpOUTE BOKPYT 3eMJIU, UTO MPETOTBPATUT €€ OTPHIB
OT 3eMJIu U U30aBUT 3eMJTIO OT TsKeJIefIero KaTakjiu3mMa Ha orpeieJIeHHbIi
CpOK.

IMPACT

Puc. 297. CronkHOBeHEe KOCMUYECKOTO ammapara ¢ acreponioM Jumopd
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N nocienHuiit HeNpuUSTHBIA MOMEHT AJ151 3€MJISTH, KOTOPbIE TIEPEXKIYT Ha
Mapce KkaTakau3M Npu Bo3MOXHOM oTpbiBe JIyHbI OoT 3emin. B ciydae ot-
pbiBa oT 3emuin, JIyHa OyaeT aBuUraThcs 1o HoBoi opourte B COJTHEYHO CU-
creMme Mexay 3emuteit u Benepoii. [1pu aTom JIyHa, nBUTasich o cBoeii HOBOit
opbure, OymeT Iepuoanvecku cOMMXKaThCs ¢ 3eMJyieil, BhI3bIBasi Ha 3emiie,
KakK ¥ B JaJIeKOM MPOIILIOM, lIyHaMu U 3emiieTpsiceHus. K cuactbio st 3eM-
JIsTH, 0€3 METEOPUTHBIX 0oMOaparpoBoK. JJiHa opouTtsl JIyHbel B ConHeuHOM
cucteme OyJeT CylIECTBEHHO MEHBIIE, YEM B JJAJIEKOM MPOILILIOM, U TIEPUO/IbI
MEXy COMMKEHUSIMU TUTAHET CTAaHYT KOpOUe — OT HECKOJIbKUX CTOJIETUI 10
1—2 1BIC. IeT. OpbuTa JIyHBI OyIeT MOCTENeHHO OTAAISIThCS OT OPOUTHI 3eM-
JIU, M KaTaKJIM3Mbl Ha 3emiie OyayT yMeHbIaThcsl. OHU MPaKTUYECKH MOJTHO-
CTbIO TIpeKpaTATcs, koraa JlyHa Oynet 3axpayeHa TpaBUTALIMOHHBIM TTOJIEM
BeHepnbl 1 peBpaTUTCs B €€ CITyTHUK.
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MPUNOXEHUE

TEKCTbI NJIATOHA Ob AT/IAHTUAE
(*unpos H.®. «AtnaHtnga. OCHOBHble NPO6GAEMbI ATIAHTONOTUNY)

1. U3 gnanora «Tumeii»

Kpuruii. [Tocmymraii xe, Cokpat, ckazaHue XOTb ¥ BeCbMa CTpaHHOE, HO,
0e3yCII0BHO, MPaBAMBOE, KaK 3aCBUIETEIbCTBOBAT HeKorna Co/loH, Myapeii-
1K U3 ceMu MyaperioB. OH ObLT POICTBEHHUKOM 1 OOJIbIINM APYroM Ipa-
nena Haiero Jponuaa, o Y4eM caM HEOJHOKPATHO YIIOMMHAET B CBOMX CTH-
XOTBOPEHUSIX; U OH TOBOPWJI Jieay HailieMy KpuTuio — a ctapuk B CBOIO oue-
pelib MOBTOPSJ 3TO HaM, — YTO HallUM TOPOJOM B APEBHOCTHU ObLIU
CBepIlIeHbl BEJIMKWE U JIOCTOMHbIE YAUBICHUS Aejia, KOTOpble ObUIU MOTOM
3a0bIThI IO IMPUUYMHE Oera BpeMeHU 1 TUOeIu JIIOACH; BeanJaiiinee u3 HUux
TO, KOTOpOE ceituac HaM Oy/IeT KCTaTu IMTPUIIOMHUTD, YTOOBI Cpasy v OTAAPUTh
Te0s1, ¥ IIOYTUTH OOTUHIO B €€ Mpa3IHUK JOCTOMHBIM U IIPAaBAMBBIM XBajieO-
HBIM TUMHOM.

Coxkpar. [IpekpacHo. OgHaKO YTO e TO 3a MOABUT, 0 KoTopoM Kputuii co
cnoB CoJjioHa pacckasblBasl Kak O 3aMaTuMBaeMOM, HO IEHCTBUTEIbHO CO-
BepIIEHHOM HaIllUM TOpoaoM?

Kpuruii. fI pacckaxy To, 4To cibllIan Kak ApeBHEE CKa3aHUe U3 yCT ye-
JIOBeKa, KOTOPbIii cam ObLI AajieKo He MoJiofl. J1a, B Te BpeMeHa HallleMy ey
OBLIO, IO COOCTBEHHBIM €0 CIOBaM, OKOJIO AEBSIHOCTA JIET, a MHE — CaMoe
OoJibliiee AecsiTh. M bl CIIpaB/IsLId TOTJA Kak pa3 Mpa3nHuk Kypeotuc Ha Ana-
TYpHUSIX, U IO YCTAHOBJIEHHOMY OOpPSIIy JUIST HAC, MAJTbYMKOB, HAIIIW OTIIbI
MPeIIOXUIN Harpalbl 3a YTeHUE CTUXOB. YUTAIUCh pa3inyHble TBOPEHMUS
pa3HBIX MTOATOB, ¥ B TOM YMCJIe MHOTHE MaJIbUMKU McTonHsu ctuxu Co-
JIOHA, KOTOPbIE B TO BpeMsl ObLIM ellle HOBUHKOM. M BOT OIMH 13 4jieHOB
(paTpun, To 11 BOPSIMb 110 YOSXKIEHUIO, TO JI AyMasi cieJiaTh mpusitHoe Kpu-
TUI0, 3asiBUJT, UTO curTaeT Cos0Ha He TOJbKO MYIPEUIIIMM BO BCEX O MPOUYUX
OTHOIICHMSX, HO ¥ B TTO3TUYECKOM CBOEM TBOPUYECTBE OJIATOPOTHEHTIITNM U3
MO3TOB. A CTapUK — MOMHIO 3TO0, KaK ceifuac, — o4yeHb 00panoBascs U cKa-
3aJ1, JIBIOHYBIINCE: «Ecay 061, AMMHAHIpP, OH 3aHUMAJICS IT023Uei HE YPBIB-
KaMu, HO BCepbe3, KaK APyTue, U ecIv Obl OH IOBEJ 10 KOHIIAa CKa3aHue,
npuBe3eHHOe UM ctona u3 Erunra, a He ObL1 BBIHYX/I€H 3a0pOCUTh €TI0 U3-3a
CMYT M TIPOYMX O€/l, KOTOPbIE BCTPETUIIM €0 MO BO3BPAIllEHUU Ha POJIVHY, I
rnoJiarato, 4yto Torga Hu [ecuon, Hu ToMep, HU KaKOM-JIMOO MHOM MOAT He
MOT ObI IPEB30MTHU €ro CJIaBOI».
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— «A 4TO 3TO OBLIO 3a ckazaHue, Kputuit?» — cripocus Tor.

— «OHo Kacajioch, — OTBETWJI HAllI g/, — BeJIMYaNIIIeTro U3 AeSTHUN, KOT-
Ja-71100 COBEPIIEHHBIX HAIIIMM FOPOJIOM, KOTOPOE 3aCIy>KMBajIo ObI CTaTh 1
CaMbIM M3BECTHBIM M3 BCEX, HO IO IIPUYMHE BPEMEHU U TMOE/IM COBEPIINB-
LIMX 3TO ACSTHUE paccKa3 0 HeM 0 HAaC He JOIIE».

— «Pacckaxu ¢ camoro Havaia, — IONpocyi AMUHAHIpP, — B YeM JIeJIO,
MpY KaK1X 00CTOSITENILCTBAX U OT KOTO cJibliran COJI0H TO, YTO pacCKa3bIBajl
KaK UCTUHHYIO MpaBay?»

— «Ectb B Erunre, — Havan Haur gen, — y BepiunHbl densTel, tae Hun
PACXOIUTCS Ha OTAC/IbHBIE TTOTOKU, HOM, UMeHYyeMbIii CaucCKUM; IJIaBHbI
ropoj 3toro Homa — Caunc, OTKyaa, MeXay IpoYrM, ObLI pomgoM Llapb AmMa-
cuc. ITokpoBuTeJIbHUIIA TOPOIa — HEeKasl OOTMHsI, KOTopasl IM0-eTUIIeTCKU
30BeTcs HeilT, a 1mo-s/utmHCKM, KaK YTBEPKAAl0T MECTHBIE XKUTEIH, 3T0 Apu-
Ha: OHU BeChbMa IPYKECTBEHHO PacIioI0oXKeHbI K ahMHSIHAM U IIPUTSI3ai0T Ha
HeKOoe poacTBO ¢ nociaegHuMM.. CoJIOH paccKa3bIBall, YTO, KOTIa OH B CBOMX
CTPAaHCTBUSIX IPUOBLI TyIa, €0 MPUHSLIIN ¢ OOJIBIIMM II0YETOM; KOTAa XKe OH
CTaJl pacCIIpalluBaTh O IPEBHUX BpeMeHaX CaMbIX CBEIYILMX CPEIU KPELIOB,
€My IIPUIIUIOCH YOeIUThCS, YTO HU CaM OH, HY BOOOIIIE KTO-JTM00 U3 SJIJINHOB,
MOXHO cKa3aTh, IOYTH HUYEro 00 3THX IpeaMeTax He 3HaeT. OHaXIbl, BO3-
HaMEPUBIIKNCH ITIEPEBECTU pa3roBOP Ha CTaphle IIpeaaHus, OH IIOIIpoOoBa
pacckazaTh UM Halllyd MUGBI 0 ApeBHeHIIUX coObITUsIX — 0 PopoHce, To-
YrTAeMOM 3a IepBoro 4enoBeka, 0 Hnobdo u o ToMm, kak JleBkanuon u [uppa
MEePEXIIN MOTOIT; IIPU 3TOM OH MbITAJICS BBIBECTU POJOCIOBHYIO UX TOTOM-
KOB, a TAaK3Ke MCYMCIIUTD 10 KOJINYECTBY ITOKOJIEHUI CPOKM, UCTEKIIINE C TEX
BpeMeH. M Torna BOCKJIMKHYJI OAWH M3 XPELIOB, YeJI0BEK BeChMa MPEKIOH-
HbIX JIeT: «Ax, CoyoH, ConoH! Bbl, 3JUIMHBI, BEUHO OCTa€TECh IEThbMHU, U TIET
cpenu 2JuIMHOB ctapial» «I[loyeMy Thl Tak roBopuiiib?» — crpocuii CoJioH.
«Bce BbI IOHBI YMOM, — OTBETHJI TOT, — MO0 YMBI Ballld HE COXPaHSIOT B ceOe
HUKaAKOTIO IIpeIaHusl, ICKOHU IIePEeXOAUBIIETO U3 poJa B PO, 1 HUKAKOTO
yY4eHMUsI, TOCEAECBIIETO OT BpeMeHHU. [TprnunHa xKe ToMy BOT KaKasl. Y>kKe ObUIn
U ellle OyAyT MHOTOKpAaTHBIE W pa3InYHbIe CJIydan ITOrM0esn JI0Aei, U Ipr-
TOM CaMble CTpalllHble — M3-3a OTHS U BOJBI, a IPYrue, MeHee 3HaUUTe b~
HBIE, — M3-3a ThICSY Apyrux oeacTBuii. OTCI0Oa U pacIipoCTpaHEHHOE Y Bac
cka3zanue o MasToHe, chiHe [enmoca, KOTOPHI OyATO OBl HEKOTIA 3anpsr
OTLIOBCKYIO KOJIECHUILY, HO HE CMOTI HaIlpaBUTh €€ 10 OTLIOBCKOMY IIyTH, a
MOTOMY CIaJIMJI BCce Ha 3eMJIe M caM MOru0, UCIeIneeHHbI MoHuei. TTo-
JIOKMM, Y 3TOTO CKa3aHHUsl 00IMK Muda, HO B HEM COACPKUTCS U TIpaBaa: B
caMoM JieJjie, TeJia, BpalllalolIrecs 10 HeOOCBOLY BOKPYT 3€MJIM, OTKJIOHSIIOTCS
OT CBOMX MYTEil, ¥ TIOTOMY Yepe3 U3BECTHBIC IPOMEXKYTKI BPpEMEHU BCEe Ha
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3emiie TMOHET OT BEJIMKOTrO Ioxapa. B Takue BpemeHa oOUTaTe 1M Top U BO3-
BBIIIIEHHBIX JIMOO CYXHUX MECT IMOJABEPKEHBI 00Jiee TMTOJTHOMY UCTPEOIEHUIO,
HEXeJU Te, KTO XKMBET BO3JIe PEK WJIM MOPS; a TIOTOMY IMOCTOSTHHBIN Halll
6naromeresb Hun n3baisieT Hac M OoT 3TOM Oenbl, paznuBasich. Korma xe
0oru, TBOpS Haj 3emiieil OurllieHUe, 3aTOILISIOT €€ BOJAMU, YlIeJeTh MOTYT
BOJIOIIACKHI M CKOTOBO/IbI B TOpax, MEXIy TeM KaK 00MTaTe 1 BallluX TOPOIOB
OKa3bIBAIOTCSI yHECEHbI TOTOKaMU B MOPe, HO B Hallleil cTpaHe BO/ia HU B TAKOE
BpeMsl, HU B KaKoe-JT100 MHOE HE MaJlaeT Ha MoJIsl CBEPXY, a, HAIPOTUB, MO
npupojie cBoeil mogHumMaeTcst cHu3y. [To 3Toil mpuurHe coxpaHsIouecs y
Hac MnpeJaHus IpeBHee BCEX, XOTS U BEPHO, UTO BO BCEX 3€MJISIX, TJI€ TOMY HE
MPeTsTCTBYET UYpe3MEePHBIN X001 WX XKap, POJ1 YeJIOBeUEeCKM HEU3MEHHO
CYILIECTBYET B OOJIbIIIEM W1 MeHbIlIeM uncie. Kakoe Obl cJlaBHOE WJIU BEJIM-
Koe JiesiHMe WJIU BOOOIIIe 3aMevaTe/IbHOe COOBITUE HU TTPOU301ILI0, OY/b TO B
HallleM Kpalo WIK B JII00O0I CTpaHe, 0 KOTOPOIi MbI IT0JlydaeM U3BECTHUS, BCe
3TO C IPEBHUX BPEMEH 3areyarieBaeTcsl B 3alMUCSIX, KOTOPbIE Mbl XpaHUM B
HalIMX Xpamax; MeXJ1y TeM Y Bac 1 MPOYKMX MapoI0B BCAKUI pa3, KaK TOJIbKO
ycrieeT BhIpaboTaThesl MUMCbMEHHOCTD 1 BCE Mpouee, YTO HeOOXOAUMO ISt
TOPOJCKON XXKM3HU, BHOBb U BHOBb B YPOUHOE BpeMsi C Hebec HU3BepraroTcs
MOTOKU, CJIOBHO MOp, OCTaBJIsIsl U3 BCEX BaC JIMIIb HETPaMOTHBIX U Heyde-
HbIX. M1 BBl CHOBa HauMHaeTe BCe CHayaja, CJIOBHO TOJbKO YTO POJIUIUCD,
HUYETO HE 3Has O TOM, YTO COBEPIIATIOCH B IPEBHUE BPEMEHA B HallIE| cTpaHe
WK y Bac caMux. B3saTb XoTs1 ObI Te Balu poaocioBHbie. CoJIOH, KOTOPbIE
ThI TOJIBKO YTO U3Jlaraj, Beib OHU MOYTU HUYEM HE OTJINYAIOTCS OT IETCKUX
cka3ok. Tak, Bbl XpaHUTE MaMsITh TOJbKO 00 OJHOM IOTOIIE, a BeAb UX ObLIO
MHOTO /IO 3TOr0; 00Jiee TOro, Bbl IaXe HE 3HAETe, UTO MPEeKpacHEeU i u
OnaropoaHEUIINI pof JIFOAEH XX1JT HeKOTAa B Balleli ctpaHe. Thl caM 1 BeCch
TBOM rOpoJ MPOUCXOJUTE OT TEX HEMHOTHUX, KTO OCTaJICSl U3 3TOTO PojJa, HO
Bbl HUUETO O HeM He BejaeTe, MO0 UX MOTOMKHU Ha MPOTSKEHUU MHOTHUX
MOKOJIEHUIA YMUPaJIU, HE OCTaBJIsIsl HUKAKUX 3a1ceil U MOTOMY Kak Obl He-
MOTCTBYS. Mexay TeM, CoJioH, miepe/l caMbIM OOJIBILIMM U pa3pylIuTEIbHbIM
HaBOJHEHUEM TrOCyJapCTBO, HbIHE U3BECTHOE 1Mo MMeHeM AbUH, ObLIO U
B [leJlaX BOEHHOW 100JIECTH MEPBBIM, U MO0 COBEPIIEHCTBY CBOMX 3aKOHOB
CTOSLJIO IPEBBIIIE CPaBHEHUS; TIpelaHKe MIPUTTHMCHIBAET My TaKue NesTHUS 1
YCTAHOBJIEHU S, KOTOPBIE TPEKPACHEE BCETO, YTO HAM U3BECTHO MO/ HEOOM>».

VYeabimas 510, Cos10H, IT0 COOCTBEHHOMY €0 ITPU3HAHUIO, ObLI ITOpakeH
U TOPSIYO yMpallvBas XpPeELOB CO BCeil 0OCTOSAATEIbHOCTBIO U TIO MOPSIKY
pacckazarb 00 3TUX IpeBHUX apUHCKUX rpaKaaHax.

Kpen orBeTuit eMy: «MHe He Xajb, CoJIOH; 51 BCe paccKaxy paau Te0s u
Balllero rocyaapcTBa, HO MPEX/e BCEro paau Toii OOrMHU, YTO TMOJy4Ynsia B
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yaesi, B3pacTuiia M BOCIIMTAJla KaK Balll, TaK ¥ Haill ropod. OaHako ADuHBI
OHa OCHOBAaJIa Ha 11eJI0¢ ThICsSUeeTre paHbllle, BOCIIPUHSIB O Ballle CEMSI OT
Teu u Tedpecta, a oTOT Halll TOpOA — MO3AHEee. MeXX Iy TeM APEeBHOCTh HAIIIX
TOPOACKHUX YCTAHOBJICHU I OTIPEEISIeTCS 110 CBSIILIEHHBIM 3aMMCSIM B BOCEMb
ThicsiueneTuit. Utak, AeBSTh ThICSY JIET Ha3all XU 9TU TBOU COTpaxKaaHe,
M YbMX 3aKOHAX U O YbeM BeJIUaiiilieM MOIBUTe MHE MTPECTOUT BKpaTLe TeOe
pacckasaTb; Mo3Hee, Ha JOCYTe, Mbl C TMCbMEHAMU B pyKaX BbIICHUM BCe
00CTOSITEIbHEE U T10 TTOPSIIKY.

3aKOHbBI TBOUX MPEJIKOB Thl MOXEIIb MTPEICTaBUTh CEOE MO 3AEITHUM: Th
HaliJaenb HelHE B ETUnTe MHOXECTBO YCTAHOBJIEHU I, TPUHSTHIX B T€ BpeMe-
Ha'y Bac, ¥ MPEXJIe BCEro COCJI0BME XPELOB, 000CO0IEHHOE OT BCEX MPOYUX,
3aTeM COCJIOBHE PEMECIIEHHUKOB, B KOTOPOM KaKIblii 3aHUMaEeTCsl CBOUM
pemecioM, HU BO YTO OoJibllie He BMEIIMBAasIiCh, M, HAKOHELl, COCJIOBUSI Ta-
CTYXOB, OXOTHUKOB 1 36 MJIEJICJIbLIEB; 1a U BOMHCKOE COCJIOBHE, KaK Thl, TOJIK-
HO OBbITh, 3aMETUJI CaM, OTAEJIEHO OT MPOYHUX, U YUJIEHaM €T0 3aKOH Mpeanu-
CBIBAeT He 3a00TUTHCS HU O YeM, KpoMe BOMHBI. [[00aBb K 3TOMY, YTO CHa-
PSKEHBI HAIllM BOMHBI LIIMTAMU 1 KOTIbSIMU, 3TOT PO, BOOPYKEHUSI ObLI SIBJIEH
OOrvHel, U Mbl BBEJIU €T0 y ce0sl TepBbIMU B A3MH, KaK Bbl — MEPBbIMU B
Balux 3eMJisix. YTo KacaeTcst yMCTBEHHBIX 3aHSATUI, Thl M caM BUAUIID, Ka-
Ky10 3a00Ty O HUX ITPOSIBMJI C CAMOT'0 HavaJjia Halll 3aKOH, UCCIelyst KOCMOC
U U3 HayK O0XXECTBEHHBIX, BEIBOJISI HAYKU YEJIOBEYECKUE, BITJIOTH 10 UCKYCCTBA
rajiaHus v MeKyuierocs o 3J10poBbe UCKYCCTBA BpaueBaHMsI, a paBHO U BCeX
MPOYMX BUAOB 3HAHUS, KOTOPbIE CTOST B CBI3M ¢ ynoMsHyTbIMU. Ho Bech
3TOT MOPSIZAOK M CTPOIl OOTMHS ellle paHblile BBEJIa y Bac, yCTPOs Ballle Tocy-
JIapCTBO, a Hayaja OHa C TOro, YTO OThICKaJIa JIJIs1 BALIErO POXKIEHUS TAKOE
MECTO, IJie Mo AeHCTBUEM MSITKOTO KJMMaTa Bbl POXKIAIUCh Obl pa3yMHel -
M Ha 3emJie Joabpmu. JI1o0st OpaHu 1 110051 MyapoCTh, OOrMHS U3opaia
M TIEPBBIM 3acesInia TaKOM Kpaii, KOTopblIil 00elLal MopoxKaaTh MyxKelt, 0osiee
KOTO OBI TO HM OBIJIO TOXO0XKMX Ha Hee camoe. M BOT BBI CTajl 0OMUTATh TaM,
o0J1ajgast MpeKpacHbIMU 3aKOHAMU, KOTOPbIe ObUIU TOTa elile 00Jiee CoBep-
LLIEHHbI, H IPEBOCXO/ISI BCEX JIIOJIei BO BCeX BUAAaX 100poaeTen, Kak 3TO U
€CTECTBEHHO JIS1 OTIIPBICKOB U MUTOMIIEB 00roB. M3 BeNUKUX AeTHUI Ba-
11Iero TOCy1apcTBa HEMaJIO TaKUX, KOTOPbIE U3BECTHBI MO HAILIUM 3aMUCIM U
CJIyXKaT MPeIMETOM BOCXUIIIEHUST; OTHAKO MEXY HUMU €CTh OIHO, KOTOPOE
MPEeBbILIAET BEJIMUYMEM U 100JIECThIO BCE OCTalIbHbIE. Beab 1o cBUIETEIbCTBY
HalIMX 3aMKCceit, rocy1apCTBO Ballle MOJIOXMUIIO MTPEIes 1eP30CTU HECMETHBIX
BOMHCKMX CHMJI, OTIIPaBJISIBIIMXCSl HA 3aBoeBaHUe Bcelt EBporibl u A3uu, a
MyThb IePKaBIIMX OT ATJaHTUYECKOTro Mopsi. Yepes Mope 3TO B T€ BpeMeHa
BO3MOXKHO OBbLIO MepernpaBUThCs, MOO ellie CYIIeCTBOBAI OCTPOB, JIEXKaBIIN A
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repes TeM MPOJTMBOM, KOTOPBI Ha3bIBAETCS Ha BallleM sI3bIKe [epakiioBbI-
MU CTOJITaMU. DTOT OCTPOB MPEeBbIIIaT CBOMMU pazmepaMu JInBuio u Azuto,
BMECTO B3$IThIC, ¥ C HETO TOTIALTHUM ITyTEIIeCTBEHHUKAM JIETKO OBLIO Iepe-
OpaThCsl Ha IpyryMe OCTPOBa, a C OCTPOBOB — Ha BeCh MPOTUBOJIEKAIINI Ma-
TEPUK, KOTOPBI OXBATHIBAT TO MOPE, YTO M BIPSIMb 3aCTyKMBAeT TaKOe Ha-
3BaHUE (BeIb MOPE MO 3TY CTOPOHY YITOMSIHYTOTO MPOJIMBA SIBISIETCS] BCETO
JIAIIT 3aJTMBOM C Y3KHMM TIPOXOIOM B HETO, TOT/Ia KaK MOpE T10 TY CTOPOHY
MPOJIMBA ECTh MOPE B COOCTBEHHOM CMBICJIE CJIOBA, PABHO KaK M OKPYXKalolast
€T0 3eMJISI BOMCTHUHY M BIIOJTHE CITPaBEIIMBO MOXKET OBITh Ha3BaHa MaTepH-
koMm). Ha aToM-TO ocTpoBe, MMeHOBaBIIeMcsl ATJIaHTUI0M, BO3HUKJIIO YU~
BUTEIbHOE 110 BEJIMYMHE U MOTYIIECTBY LIAPCTBO, Ubsl BIACTh MPOCTUPAJIACh
Ha BeCbh OCTPOB, HAa MHOTHE JIPYyTMe OCTPOBA U HA YacTh MaTEPUKa, a CBEPX
TOTO, MO0 3Ty CTOPOHY MPOJiMBa OHU OoBJafeau JIusueit BruioTh 1o Erunra u
EBponoii BriioTh a0 TuppeHun.[19] Y BoT Bes aTa crjioyeHHas MOlilb ObLi1a
OpollieHa Ha TO, YTOObI OJJHUM yIapOM BBEPrHYTh B paOCTBO 1 Ballld U HAIIIN
3eMJIM 1 BC€ BOOOIIIE CTpaHbI 110 3Ty CTOPOHY mpoyuBa. MmenHo toraa, Co-
JIOH, TOCYIapCTBO Ballle SIBUJIO BCEMY MUY OJIMCTaTeIbHOE 10KA3aTEIbCTBO
CBOEH MOOJIECTU U CUJTBL: BCEX TTPEBOCXOISI TBEPIOCTHIO AyXa 1 OITBITHOCTHIO
B BOGHHOM JigJie, OHO CHayaJia BCTaJIO BO IJIaBe 9JJIMHOB, HO M3-3a U3MEHBI
COIO3HMKOB 0Ka3aJI0Ch MPEIOCTaBICHHBIM caMOMY cebe, B OMMHOYECTBO
BCTPETUJIOCH C KPaifHUMU OTMIACHOCTSIMU M BCE XK€ OJI0JIEIO 3aBOeBaTeeil U
BO3IBUTJIO TTOOeaHBIE Tpoden. Tex, KTo elle He OBUT TOpaboIIeH, OHO cIiac-
JIO OT YTpo3bl pabCTBa; BCEX XK€ OCTAIBHBIX, CKOJIbKO HM OOMTAJIO HAC 110 3TY
CcTOpOoHY [epakIoBbIX CTOJIOB, OHO BEJUKOIYIIIHO CJea]0 CBOOOAHBIMU.
Ho no3aHee, korma mpuiiies Cpok JUisl HeBUIAHHBIX 3eMJIETPSICEHUU 1 HABO-
JHEHWU, 32 OIHU YXKaCHbIE CYTKU BCs Ballla BOMHCKas cujia Oblia Moriole-
Ha pa3Bep3HYBILEICS 3eMJIeii; paBHBIM 00pa3oM M ATJIaHTHUIA UCUe3a, T10-
rpy3UBIIKCH B IydnHy. [Tociie 3Toro Mope B TeX MecTax CTajio BILIOTh J10 CEro
ITHSI HECYTOXOIHBIM M HEOCTYITHBIM TT0 IIPUYMHE 0OMEJICHNST, BBI3BAHHOTO
OIPOMHBIM KOJMYECTBOM MJIa, KOTOPBIM OCTaBUIJI MOC/e ce0s1 OCeBIINA
OCTpOB».

Hy, BoT 51 1 nepeckasan tedbe, CokpaT, BO3MOXKXHO KOpoye TO, UTO Tepe-
naBai co cyoB ComoHa crapuk Kpurtnii. Korma Tel BUepa roBOpHII O TBOEM
rocyaapcTBe M ero rpaxkaaHax, MHe BCTIOMHUJICS 9TOT pacckas, U 51 ¢ YAUB-
JIeHUEeM 3aMeTWJI, KaK MHOTHE TBOU CJIOBa MO KaKOi-TO MOpa3uTeIbHOM CITy-
YaifHOCTHU coBMamaioT co ciioBaMu CosioHa. Ho Torma MHe He XOTeI0Ch HU-
YEro roBOPUTh, MOO IO MPOILIECTBUU CTOJIb IOJTOrO BPEMEHMU 51 HEI0CTaTOU -
HO ITOMHUJI COAep>KaHUe pacckasa; MO3TOMY 51 PEIIU, YTO MHE He CIIemyeT
TOBOPUTH A0 TEX MOP, MOKa s He TPUITOMHIO BCETO ¢ JOCTAaTOUHOI 00CTOSI-
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TEJIbHOCTBIO. M BOT IoueMy $1 TaK OXOTHO IIPUHSLI Ha ce0sl Te 00SI3aHHOCTH,
KOTOpbIE Thl BUEPA MHE TTPEIJIOKUI: MHE TTPEACTAaBUIIOCH, YTO €CJI B TAKOM
JieJie BaxkKHee BCETO TMOJIOKUTH B OCHOBY PEYH COTJIACHBIH C HAIITMM 3aMBICJIOM
MpeIMeT, TO HaM OecroKouThes He o yeM. Kak yxxe 3ametun [epmokpart, s
HavaJ B 6eceie ¢ HUMU IPUTTOMUHATB CYTh Jiejia, €Ba TOJIBKO BUepa yIIes OT-
cloJia, a TOTOM, OCTaBIIKMCh OJMH, BOCCTAHABIMBAJ B MaMSTH MOAPOOHOCTH
BCIO HOYB HAIIPOJIET M BCTIOMHMJI TIouTH Bee. CIIpaBeUTMBO U3pEUeHUE, YTO
3aTBEPKEHHOE B IETCTBE Kyla KaK XOPOIIO AePKUTCS B TaMsITH. Sl coBceM
HE YBEpeH, YTO MHE Y1aJIOCh Obl MOJTHOCTbHIO BOCCTAHOBUTH B MAMSITH TO, YTO
s CJIBIIIAJ BYEpa; HO BOT €CJIM M3 3TOTO pacckasa, CIbIIIaHHOTO MHOIO aB-
HBIM-AaBHO, OT MEHSI XOTb UYTO-TO YCKOJIb3HET, MHE 3TO MOKAXKETCSI CTPAHHBIM.
Benb B cBoe BpeMsI s BBICTYIIMBAT BCE 9TO C TAKMM UCTUHHO MaJlbuHuIle-
CKHM YJIOBOJIbCTBMEM, a CTApUK TaK OXOTHO JlaBaJl pa3bsiCHEHUSI B OTBET Ha
MOM BCETHAITHUE PACCIPOCHI, UYTO paccKas HEU3IJIAAMMO 3aTevyaTiesics B
MoOel MaMsITH, CIOBHO BbIXK;KEHHAsT OTHEM M0 BOCKY KapTUHA. A CEeroaHs
paHo MOYTPY 51 MOJEJIUIICSI pACCKAa30M BOT C HUMU, YTOOBI UM TOXE, KaK U
MHEe, ObLIO O YeM MTOTOBOPUTD.

HTak, 9T00BI HAKOHEII-TO JOMTH 0 CYTH Aeina, s coriaceH, Cokpart, mo-
BTOPUTh MOE MOBECTBOBAaHUE YXe HEe B COKpAIlleHHOM BUJE, HO CO BCeMU
MMOAPOOHOCTSIMH, C KOTOPBIMU I CaM eTo CIIBIIIaj. [paxmaH 1 TocyaapcTBo,
YTO OBLIM TOOOIO BUepa HaM MPEACTaBICHBI KaK B HEKOeM MUde, MbI Iepe-
HeceM B JIeiCTBUTEJIbHOCTb U Oy1eM UCXOUTh U3 TOTO, YTO TBOE TOCY1apCTBO
U €CTh BOT 2Ta Hallla POIMHA, a TPAXIAHE, O KOTOPBIX Thl Pa3MbIILISLI, CYTh
BITpaB/Iy XUBILIME HAILIU TTPEIKU U3 paccka3oB xkpeua. CooTBETCTBUE OyAeT
MOJTHOE, ¥ MBI HE TTOTPELIM MPOTUB UCTUHBI, yTBEPXKIAsl, YTO B TE-TO Bpe-
MeHa OHU U KUJIH...

2. U3 guanora «Kputniin

[Tpexae Bcero BKpaTiie MPUIIOMHUM, YTO, COTJIACHO MPeAaHUIO, EBSTh
TBICSY JIET TOMY HazaJ ObLi1a BOMHA MEXIy TeMU HapoaaMu, KOTOpbIe O0u-
TaJIu 10 TY CTOPOHY [epaKIOBBIX CTOJIMOB, M BCEMU TEMU, KTO XKW IO CIO CTO-
pPOHY: 00 3TOM BOiHE HaM M MpPeACTOUT ImoBeaaTh. CooOl1maeTcs, 4To BO IJia-
BE MOCJIEIHUX BEJIO BOMHY, TOBE/S €€ 10 CAaMOro KOHIIa, Hallle TOCyaapCTBO,
a BO IJIaBe MEePBbIX — LIapu OCTPOBa ATJAHTU/IbI; KaK MbI YK€ YIIOMUHAJIU,
3TO HEKOTra ObLT OCTPOB, MPEBBIIIABIINI BeTUUMHON JIMBUIO U A3UI0, HBIHE
K€ OH MTPOBAJIAJICS BCJIEICTBUE 3eMJIETPSICEHUI U TTPEBPATUIICS B HEITPOXO-
JUMBII W, 3arpaxaaloliiil myTh MOPEX0JaM, KOTOPbIE MOMNBITAIUCH Obl
IUIBITH OT HAaC B OTKPHITOE MOpe, U JieNaloluii aaBaHue HEMbICIVMBbIM.
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O MHOTOYMCIEHHBIX BapBapCKUX MJIEMEHAX, a PABHO U O TeX IpeYeCcKuX Ha-
ponax, KOTOphIe TOTIa CYIIECTBOBAIU, OyIeT 00CTOSITEIbHO CKa3aHO I10 XOAY
M3JIOKEHMS, HO BOT 00 ahMHsIHAX 1 00 MX IMIPOTUBHUKAX B 3TOM BOMHE He-
00X0MMO paccka3aTh B CAMOM Hauajie, OIucaB CUJIbl U TOCYIapCTBEHHOE
YCTPOMCTBO KaxXIoit CTOPOHBI. Bo3mammm 3Ty 4yecTh cHavasia apuHIHAM 1
MOBeIaeM O HUX.

Kax n3BecTHO, 60TH TTOAEIIIN MEXIY COOOIt 1O KpeOrio BCe CTpaHbI
3emutn. Cresajii oHM 3TO 0e3 pacIipeil: Bellb HellpaBUJILHO ObIJIO ObI BOOO-
pa3uTh, OyATO OOTU HE 3HAIOT, YTO MOA00AET KaxXJA0My U3 HUX, WU OYATO
OHM CITOCOOHBI, 3HAs, UTO KaKasi-JIM0O BElb JOJKHA MPUHAJIEXATh JAPYTo-
MY, BCE XK€ 3aTeBaTh 00 3TOM Bely pacrpio. Mtak, mosydus 1o MpaBy Xpeoust
JKEJIAaHHYIO J0J110, KaXKIbIii 13 00roB 000CHOBAJICS B CBOEH CTpaHe; 000CHO-
BaBILKCH K€, OHU MTPUHSUIMCH MECTOBATh HAC, CBOE IOCTOSTHUE 1 TTUTOMIIEB,
Kak MacTyXu MecTyioT ctano. Ho eciy aTv mociaenHue BO3AEHCTBYIOT Ha Tela
TeJIECHBIM HACUJIMEM U TTaCyT CKOT IMOCPECTBOM OMYa, To 00TM N30pasiv Kak
OBI MECTO KOPMYETO, OTKYIa yI0OHee BCEro HAIIPaBJISATh MOCTYITHOE KUBOE
CYILIECTBO, U JEWCTBOBAIN YOSXKIEHNEM, CJIOBHO pyJieM AYIIN, KaK UM IO -
CKa3bIBaJl MX 3aMbICeIT. TaK OHM TIPaBWJIA BCEM POJIOM CMEPTHBIX.

Hpyrve 60ru Moay4mniiv 1o kKpeduio Ipyrue CTpaHbl U CTalu UX yCTPOUTD;
Ho Tedpect u ApuHa, nMes oOILIyIO IIPUPOAY KaK AeTU OQHOTO OTIIA 1 ITUTast
OIIMHAKOBYIO JII0OOBb K MYAPOCTH U XYHA0KECTBY, COOTBETCTBEHHO MOTYUUIN
U OOLLIMIA e — Hallly CTpaHy, 10 CBOMM CBOWCTBaM OJIarONPUSITHYIO [T
B3pallMBaHusI JOOPOIETEIN U pa3yMa; HACEIUB ee 0JaropoIHbIMU MYyXKaMHu,
MOPOKACHHBIMU 3€MJIeH, OHU BJIOXKWJIN B UX YMbI TOHSITUE O FOCYIapCTBEH-
HOM ycTpoiicTBe. UMeHa ux 01111 10 Hac, HO eia 3a0bIThl M3-3a 0€JCTBUIA,
HUCTPEOISIBIINX UX MTOTOMKOB, a TakKe 3a JaBHOCTHIO JeT. 160 BhIXKMBaIKU
rmocJie 6eACTBUI, KaK y>Ke ITPUXOAUIOCH TOBOPUTH, HETPAMOTHBIEC TOPIIHI,
CJIbIXaBIIME TOJbKO UMEHA BJIaCTUTEN el CTpaHbl U Koe-uTo 00 ux aenax. [Mosa-
BUTH 1 3aKOHBI TIPEIKOB He OB UM U3BECTHBI, Pa3Be UTO IO TEMHBIM CITy-
XaM, ¥ TOJIbKO MaMsITHbIE UMEHA OHU IaBaJId POXKIABLIMMCS ACTSIM; [IPU 3TOM
OHU M MX TOTOMKH MHOTO TIOKOJICHUH TTOAPSIT TePIIeIN HYKIy B CaMOM He-
00X0AMMOM U TOJILKO 00 3TO HY>KIIe AyMaJIi U TOBOPUJIU, 3a0bIBasI MPEAKOB
¥ CTapWHHBIC nea. Benpb 3aHsaTis MudaMu 1 pa3bICKaHUS O IPEBHUX CO-
OBITHSIX ITOSIBUIMCH B TOPOJaX OMHOBPEMEHHO C JOCYTOM, KOTIa O0OHAPYXKM-
JIOCh, YTO HEKOTOPBIE pacroyiaraloT FOTOBbIMU CPEICTBAMU K XKM3HU, HO HE
panee. [ToToMy-To MMeHa APeBHMX MOLLIN A0 HAC, a Aeja ux HeT. Yl Tomy
€CTb y MEHSI BOT Kakoe jJoKa3ate/bcTBO: uMeHa Kekporna, Opexrtesi, Dpux-
TOHUSI, DPUCUXTOHA U O JIBIIYIO YaCTh IPYTUX UMEH, OTHOCUMBIX TIPENaHu -
€M K mpejiiecTBeHHUKaM Tecesi, a COOTBETCTBEHHO U UMEHA XKEHIIMH, MO
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cBuaeTeabcTBY CoJioHA, Ha3BaIu €My XKpellbl, IOBECTBYsI O TOTAALIIHEN BO-
itHe. Benpb naxe BUI M U300pakeHUE Halllei O0TMHU, O0bSICHSIEMbIE TEM, UTO
B T€ BpeMeHA 3aHITHS BOMHCKUM JIeJIOM ObLTA OOIIIMMU Y MY>KYUH U 'y XKEeH-
IIIMH ¥ B COMJIACUM C 3TUM 3aKOHOM TOTIAIIHUE JIOAU CO3AaIu U3BasiHUE
OOTMHM B JIOCIIeXaxX, — BCE 3TO MOKA3BIBAET, YTO BXOISIIIINE B OJHO COOOIIIE-
CTBO CYIIECTBA XKEHCKOT0 M MY>KCKOTO IT0JIa MOTYT BMECTE YITPaXkKHSITh 100pO-
JeTeIN, TIPUCYIIrEe T100 OMHOMY, IMOO APYTrOMY ITOIIY.

OO6uTany B Halllell cTpaHe M pa3HOTro 3BaHUS TpaxkaaHe, 3aHUMAaBIINAeCs
peMeciiaMy U 3eMJICTIAlIeCTBOM, HO BOT COCJIOBHE BOMHOB OOXXECTBEHHEIE
MYXH C caMOI'o Hayajia 000COOMIIN, U OHO 00UTaJio OoTaeabHO. Ero ujieHsbl
MoJTydaay BCE€ HYXKHOE UM JISI TPOXKUTHUSI U BOCIIMTAHUST, HO HUKTO HAYETO
HE MMeJI B YaCTHOM BJIaJICHUH, a BCE CUMTAIU BCE OOLIMM M TIPUTOM HE Ha-
XOJWJIM BO3MOXKHBIM YTO-TM00 OpaTh y OCTAIbHBIX I'pakjaH CBEpX HEOOXO-
JMMOT0; OHHU BBITNIOJIHSUIM BCE T€ 00513aHHOCTH, O KOTOPBIX MBI BUepa IT'OBO-
PUJIM B CBSI3U C TIpEANogaraeéMbIM COCJIOBUEM CTpaXKeil. A BOoOIIle O Halllei
CTpaHe paccKa3bIBajJoCh JOCTOBEPHO U MPABAUBO, U MPEXKIE BCEr0 TOBOPU-
JIOCh, YTO €€ TpaHUlIbl B Te BpeMeHa goxoauiu a0 McrtMa, a B MaTepuKoBOM
HampasjeHun Ui 10 BepiuH Kudepona u [TapHedaen 3aTeM CIrycKaanuch
K MOpI0o, UMesl Mo npasyto pyKy Opornuto, a 1o jeBywo Acorn. [Tinogopoauem
JKe 3ICIIHSIS 3eMJISI IIPeBOCXOMIIA JIIOOYIO APYTYIo, Oarogapsi 4emMy cTpaHa
ObL1a ciocoOHa coAepKaTh MHOTOJIIOTHOE BOMCKO, OCBOOOXKIECHHOE OT 3a-
HATUS 3emJIeraiiecTBoM. M BOT BecKoe TOMY 10Ka3aTeJIbCTBO: JaXKe HbIHEIII-
HUI OCTATOK 3TOM 3eMJIM HE XyxKe KaKO-JIM0O0 APyTroit MPOU3BOIUT pa3ivuy-
HbI€e TIJI0/IbI U TIUTAaeT BCEBO3MOXKHBIX XKMBOTHBIX. Tor/1a ke oHa B3palBaia
BCE TO CaMbIM IIPEKPacHBIM 00pa3oM 1 B U300MINH.

Ho xak B 3ToM y0eauThesl U TToYeMy HBIHEIITHIO CTpaHy MpaBUJIbHO Ha-
3bIBaTh OCTATKOM MpexkHeli? Bcs oHa TIHeTCsT OT MaTepuKa Jajeko B MOpe,
KaK MbIC, M CO BCEX CTOPOH IMOTpy:KeHa B ITy0oKUii cocy my4uHbl. [Tockoib-
KY K€ 3a IeBSTh ThICSY JIET CIYYMJIOCh MHOTO BEJIMKMX HABOTHEHUI (2 UMEH-
HO CTOJIbKO JIET MPOILLIO C TeX BPEMEH JI0 CETOo IHST), 3eMJIsI HE HaKarlJiuBalach
B BUJE CKOJIbKO-HUOYIb 3HAYUTEILHOM OTMEIIM, KaK B IPYTMX MECTax, HO
CMbIBaJIaCh BOJITHAMM 1 MOTOM Hcue3asia B myuyrHe. M BOT ocTasics, Kak Obl-
BaeT ¢ MaJIbIMU OCTPOBAMHU, CPABHUTENILHO C IIPEXKHUM COCTOSHUEM JIUIIIb
CKeJIeT UCTOILIEHHOIO HeTyTOM TeJla, KOTra BCSl MsITKask M TydHasl 3eMJIsI OKa-
3aj1aCh CMBITOI U TOJILKO OJIMH OCTOB elll€ niepea HaMu. Ho B Te BpemeHa eliie
HEIMOBPEXICHHbIN Kpail UMeJI ¥ BBICOKKME MHOTOXOJIMHBIE TOPbI U PABHUHBI,
KOTOpbIE€ HbIHE 30BYTCSI KAMEHUCTBIMU, a TOTa ObLIU MOKPBITHI TYYHOM TO-
YBOWi, M OOUJIbHBIE Jieca B ropax. [TocienHemy v Ternepb MOXHO HailTH oue-
BUJIHBIE I0KA3aTeJIbCTBA: CPEIU HALlIUX FOp €CTh TaKKe, KOTOPbIE HbIHE B3pa-
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IIMBAIOT pa3Be TOJbKO MYEJ, a BeAb LIEJIbI €11e KPhIIIM U3 KPOBEJIbHBIX J1e-
peBbEB, CPYOSIEHHBIX B 3TUX TOpax JUIsl caMbIX OOJIbILIMX CTpOeHUI. MHOTO
ObLIO U BBICOKMX JIEPEBbEB U3 UK CJIa TEX, YTO BhIPAIIEHHI pYKOil YeJloBeKa, a
JIJIS1 CKOTa OBLIM TOTOBBI HEOOBSITHBIE TTAaXKUTU, MO0 BOABI, KAXKIIbIi T U3-
JIMBaeMble OT 3eBca, He Morudain, Kak Terepb, CTeKasl C OrOJICHHOM 3eMIn
B MOp€, HO B U300MJIMM BOUTHIBAJUCH B MIOYBY, TPOCAYMBAIUCh CBEPXY B
MYCTOTHI 3eMJI M cOeperajarch B TJIMHSHBIX JIOXKAX, a [IOTOMY ITIOBCIOAY He
ObLIO HeloCTaTKa B UICTOUHMKAX PyYbeB U pek. [locee cylecTBYIOe CBS-
IIEHHBIE OCTAaTKU MPEKHUX POIHUKOB CBUIETEIHLCTBYIOT O TOM, YTO HAIIl Te-
nepelHuit pacckas 00 3TOl cTpaHe MpaBaUB.

TakuM ObLI BeCh HaIll Kpail OT IPUPOALI, M BO3AEIbIBAJICSI OH TaK, KaK
MOXHO OXXUJIAaTh OT UCTUHHBIX, 3HAIOIIIMX CBOE JIeJI0, MPeAaHHbIX IIpeKpac-
HOMY M HaJIeJIEHHbBIX CTOCOOHOCTSIMU 3eMJIENMalllleB, KOraa UM JaHa OTJUY-
Hasl 3eMJIs1, OOMJIbHOE OpOllIeHUe U yMepeHHbI kiimMat. CTojiuia xe Toraa
ObLTa MOCTpOEHa ciieaytomumM oopa3oM. [Ipexae Bcero akpomosb BRITJISIAETT
COBCEM He€ TakK, KaK Terepb, MO0 HbIHE €r0 XOJIM OrOJIEH U 3eMJII0 C HEeTO 3a
OJIHY HEOOBIKHOBEHHO JOXKIJHMBYIO HOUb CMbLIa BOJIA, UTO IMPOU30IILIO, KOT-
Jla OMHOBPEMEHHO C 3eMJIETPSICEHUEM pa3pasujicsl HEMMOBEPHBII MOTOI,
TPEeTHii Mo cuety nepen JeBkannoHoBeiM OeacTBueM. Ho B MuHYBIIINE Bpe-
MEHa aKpOIIoJIb IIpocTupajcs 10 DpunaHa u Mnuca, oxBateiBast [1ukH, a B
MPOTUBOII0JIOXHOI K [TnKHY cTopoHe ropy JInkadeTt, MpyuTOM OH OBbLI BeCh
MOKPHBIT 3eMJIEi, a CBEPXY, KPOME HEMHOTMX MECT, SIBJISI COO0I pOBHOE ITPO-
cTpaHCTBO. BHe ero, 1o ckjioHaM XojMa, OOUTaJIM PEMECIEHHUKU U T€ U3
3eMJIeTalllleB, y9acTKU KOTOPBIX ObLIU PACITOI0XKEHbI MOOJIM30CTH; HO Ha-
BEPXY, B YeIMHEHUHU, CEJIMIIOCH BOKPYT cBsATuInIa AduHbl u [edecra 060-
co0JIEHHOE COCJIOBHI€ BOMHOB 3a OJHOI OIpaoii, 3aMbIKaBIlIeil KaK ObI caj,
npuHaexalunii omHoit cembe. Ha ceBepHOIl CTOpOHE X0JIMa BOMHbBI UMEJIN
00111Me XUIMILA, TTOMEILeHUs 1JIsl OOLIMX 3MMHUX Tparie3 U BOoOIle BCe TO
10 YaCTU JOMAIIHEro XO35IMCTBA U CBSILIEHHBIX IPEAMETOB, YTO CYUTACTCS
MPWIMYHBIM UMETh BOMHAM B TOCYIapCTBaX C OOIIECTBEHHBIM YIIPaBICHUEM,
KpOMe, OJHAKO, 30J10Ta 1 cepedpa: HU TOro HU IPYTroro OHU He YIIOTPeO s
HU 1O KaKUM BUIOM, HO, OJTIONISI CEpEeNMHY MEXIY TBIIITHOCTBIO U yOOXKe-
CTBOM, CKPOMHO OOCTaBJISIJIA CBOU JXKWJIMIIA, B KOTOPBIX JOXKMBAJIH IO CTAPO-
CTU OHUY CaMU Y TOTOMKH MX ITOTOMKOB, BEYHO IepeaBasi 10M B HEU3MEHHOM
BUIE ITOJ0OHBIM cebe mpeeMHUKaM. KOXHYIO CTOpOHY X0JIMa OHU OTBEJIN
JIJISI CaJIoB, IUIsl TMMHACUEB U IJISI COBMECTHBIX JIETHUX Tparie3, COOTBETCTBEH-
HO €10 1 ToJib3ysich. MCTOUHUK ObLT OIUH — Ha MEeCTe HbIHEIITHEeTO aKpoIio-
JIsl; TEIepb OH YHUUTOXEH 3eMJIETPSICEHUSIMU, U OT HETO OCTAIMCh TOJIbKO
HeOOJIbIIINE POIHUKU KPYTOM, HO JIIOSIM TeX BpeMEeH OH J0CTaBJIsII B U30-
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OMJIMY BOJLY, XOPOIIYIO JIJIsI MUThS KaK 3MMOM, TakK 1 JieToM. Tak oHu oOuTa-
JIU 3[IECh — CTPaxKu JJIs1 CBOUX COTpakKaaH U BOXAU BCEX MPOYUX 3JUIMHOB
o 100poii BoJie ToCaeAHNX; 00jiee BCETO OHM CJEIUIN 3a TeM, UYTOObI Ha
BEUHbIE BpeMeHa COXPAHUTb OJHO U TO XK€ YMCJIO MY>KUYMH U XXEHIIWH, CIO-
COOHBIX KOT1a YTOIHO B3SITHCS 32 OpYKH€, a MUMEHHO OKOJIO IBAALIATH THICSY.

TakrMu oHM ObLIM, Y TAKMM 00Pa30M OHU CIIPaBEIJIMBO YIIPABJISIIN CBO-
el cTpaHol 1 Di1agoii; Bo Bceli EBpore m A3um He OBLIO JTIoei 0ojiee 3Ha-
MEHUTBIX U ITPOCJIaBICHHbBIX 32 KPAaCOTY TeJla M 3a MHOTOCTOPOHHIOIO J0OpO-
JeTelb DYIIN.

Tenepp, 4TO KacaeTcst UX HPOTMBHUKOB U TOTO, KaK IIUIHU Jej1a MOCISTHUX
¢ camoro Havaza. [TocMoTpuM, He ycIies Jiu s 03a0bITh TO, UTO CJIbIIIAI e1l1e
peOeHKOM, U BBLJIOXKY CBOM 3HAHUS Iepel BaMU, YTOOBI y Ipy3eil Bce ObLIO
obumM. Ho pacckazy MoeMy HY>XKHO MpeAIiocarh elle OJHO KpaTKoe Mo-
SICHEHME, YTOOBI BaM He MPUIILIOCH YAUBIISATHCS, YaCTO CJbIIIA JUIMHCKUE
“MeHa B MPUJI0XEHUHU K BapBapaM. [IpuunHa aTomy TakoBa. Kak ToJibKO
CoJ10HY sIBUJIaCh MBICIb BOCIIOIB30BAaThCS 3TUM PacCKa30M IJIsl CBOEH 110-
BMbI, OH TTOJIFOOOMBITCTBOBAJ O 3HAYEHUM UMEH U YCJIbIXaJl B OTBET, UTO ETUT-
TSIHE, 3aIKUChIBasi MMEHA POJIOHAYaJIbHUKOB 3TOTO HApoda, epeBOIUIN X
Ha CBOM sI3bIK, TOTOMY 1 caM COJIOH, BBISICHSISI 3HaU€HUE UMEHMU, 3aTTUChIBaJ
€ro yXe Ha HallleM sI3bIKe. 3aIlMCH 3TH HaXOAWJINCh Y MOETO Aeaa 1 J0 ceil
MOPBI HAXOMSTCS Y MEHSI, U s IPUJIEKHO MMPOYMTAJ UX ellle peOeHKOM. A T10-
TOMY, KOTJa BhI YCJIBIIIINTE OT MEHSI MMEHA, IOX0XNEe Ha HAIllW, MYCTh JIJIsI
Bac He Oy/IeT B 3TOM HMYEIro CTPaHHOTO — BbI 3HaeTe, B UeM JeJio. YTo Kaca-
€TCsI CaMOT0 paccKasa, TO OH HauMHaJICs MPUMEPHO Tak.

Co00pa3Ho CO cKa3zaHHBIM paHbllle, 0OTH 110 XpeOuio pasae/iuinu BClO
3eMJII0 Ha BJIaJICHUS] — OJHU MOOOJIbIIIE, APYTUE TIOMEHbIIIE — U yUpeXKaAaIn
JJ1s1 ce0s CBITWIMIIA U XKepTBonpuHolieHus. Tak u ITocelnoH, moi1y4yuB B
yJieJ OCTPOB ATJIAaHTHULY, HACEJIWII € CBOMMMU IETbMU, 3a4aThIMU OT CMEPTHOI
JKEHILMHBI, IIPUMEPHO BOT B KAKOM MECTE: OT MOPSI 1 10 CEPEANHBI OCTPOBA
MpocTUpasiach paBHUHA, €CJIM BEPUTh MpeJaHUI0, KpacuBee BCEX MPOUYUX
PaBHUH U BeCbMa IJIOAOPOIHAsS, a OMSITh-TaK! B CEPEeAUHE 3TOI paBHUHEI,
MPUMEPHO B MSTUACCITU CTAAUSIX OT MOPSI, CTOsIIa Fopa, CO BCEX CTOPOH He-
BhIcOKas. Ha 3ol rope XXuj oguH 13 MyXel, B caMOM HadaJjie IIPOU3BeIeH-
HBIX TaM Ha CBET 3eMJiclo, 10 uMeHu EBeHop, U ¢ HUM XeHa JIeBKuUI-
na; ux eAMHCTBEHHas no4b 3Banachk Kieiito. Korna neBylika yxe mocturia
OpauyHoOIo Bo3pacTa, a MaTh M OTell €€ cKoHYanuch, [ToceiinoH, BocnbliaB
BOXJIEJIEHUEM, COEIMHSIETCS C HEeli; TOT X0JIM, Ha KOTOPOM OHa obuTasa, OH
YKPEILISIET, TI0 OKPYKHOCTH OTIEJISISI IO OT OCTPOBA 1 OTOpakKUBasi Imorepe-
MEHHO BOJIHBIMU U 3eMJISTHBIMU KOJIbLIAMU (3€MJISTHBIX OBLIIO 1BA, & BOAHBIX —
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TpU) Bce OOJIbIIIETO TMaMeTpa, MPOBENEHHBIMY CJIOBHO 1IMPKYJIEM U3 cepe-
JUHBI OCTPOBA U Ha PABHOM PACCTOSIHUM APYT OT Apyra. DTO 3arpaxkjacHue
ObLIO JJ151 JIIOIeW HEMPEOAOJIUMbIM, UOO CYIOB U CYIOXOICTBA TOT/A €11l He
CYILIeCTBOBAJIO. A OCTPOBOK B cepeaunHe IloceitnoH 6e3 Tpyaa, Kak TO U 10~
Jobaet Oory, IIpuBell B 0J1ar0yCTPOEHHbBIN BUI, UCTOYMJI U3 3€MJIM IBA POI-
HUKa — OJWH TEIUIbIN, a APYTOi XOJOAHBIA — M 3aCTaBUJI 3€MJIIO JaBaTh
pa3zHOOOpa3HOe U TOCTaTOYHOE /151 )KU3HU MPOMUTaHKUE.

ITpousBens Ha cBET MATH pa3 Mo YeTe OJIM3HEL0B MyXCKOro noia, [To-
CEMIIOH B3pacTWJI UX M TOAEJIWI BECh OCTPOB ATJIAaHTU/Y Ha IECSITh YacTel,
MPUYEM TOMY U3 CTAPLLIEH YEThl, KTO POAUJICSA IIEPBBIM, OH OTAAJI IOM Mare-
PY 1 OKPECTHBIE BIaIeHUsI KaK HauOOJIbIIIYIO U HAWTYYIIYyIO AOJIIO U ITocTa-
BWJI €T0 LIapEM HaJl OCTAJIbHBIMU, @ 9TUX OCTAJIbHBIX — APXOHTaAMMU, KaXIOMY
U3 KOTOPBIX OH Jiajl BaCTh HaJ MHOTOJIIOHBIM HApOJIOM 1 OOLIUPHOI CTpa-
Ho#i. MeHa ke BceM OH HapekK BOT KaKue: CTapliieMy U Laplo — TO UMs, MO
KOTOPOMY Ha3BaHbI U OCTPOB, U MOPE, YTO UMEHYETCSI ATIIaHTUYECKUM, 0O
MMSI TOTO, KTO TIEPBBIM ITOJIYYWJI TOTAA LIAPCTBO, ObLIO ATiaHT. biausHelry,
poAMBIIEMYCS cpa3y IocJie Hero U MOJyYMBIIEMY B yaesl KpallHUe 3eMJIU
OCTPOBa CO CTOPOHBI [€paKIOBbIX CTOJIMOB BILJIOTh 10 HBIHEIITHEM CTpaHbl ra-
JVMPUTOB, HA3bIBAEMOI MO TOMY Y€1y, ObLJIO JAHO UMSI, KOTOPOE MOXKHO OBLIO
Obl epeaaTh Mo-3/UIMHCKY Kak EBMer, a Ha Ty3eMHOM Hapeuuu — Kak [agup.
W3 BTOpOI1 4YeThl OJM3HELIOB OH OJHOTr0 Ha3BaJl AMdepeeMm, a ipyroro — EBa-
MOHOM, 13 TpeTheii — cTapiiiero MHeceeM, a MyIaaero ABTOXTOHOM, U3 YeT-
BepTOii — DJacuIimom crapiiero 1 Mectopom Miaaliero, u, HakKoHell, U3
MSITOM YEThI CTapilieMy OH HapeK uMsi A3aac, a rocieaHeMmy — Jluamnpern. Bee
OHU M MX IOTOMKM B PsIly MHOTMX TTIOKOJIEHUI OOMTaJIU TaM, BJIACTBYS Hall
MHOTUMMM APYTUMU OCTPOBAMHU 3TOTO MOPSI U TIPUTOM, KaK yXKe ObLITO cKa3a-
HO paHee, MPOCTUpast CBOIO BJIACTh IO €10 CTOPOHY [epakiIOBbIX CTOJITIOB
BILTOTH 10 Erunta u Tuppenun.

Ot ATnaHTa IpOU301IIe] 0CO00 MHOTOUYMCICHHBIN U IIOUMTAEMbIA PO, B
KOTOPOM CTapeiInii Bceraa ObUT LIapeM U MepeaaBal HapCKUil caH cTapeii-
1IeMy U3 CBOMX CbIHOBEH, U3 TTIOKOJIEHUS B ITOKOJEHUE COXpaHsisl BJIaCTh B
po.Ly, ¥ OHM CKOITWJIM TaKKhe OOraTCTBa, KAKMX HUKOT/IAa HE ObLJIO HU Yy OJHOM
LIAPCKOM IMHACTUM B MPOIILIOM M eliBa JIU OyayT Koraa-HUOyab elie, 1o B
UX pacropsiKeHUU ObLJIO BCE HEOOXOAUMOE, TPUTOTOBJISIEMOE KaK B TOPO/IE,
TaK U 10 Bceil cTpaHe. MHOToe BBO3UJIOCHh K HUM U3 MOABIACTHBIX CTPaH, HO
0OJIBIIYIO YACTh TOTPEOHOTO /I XKU3HU 1aBajl CaM OCTPOB, MPEX/E BCETO
JII0ObIe BU/IbI MCKOMAEMbIX TBEPABIX U TJIaBKUX METAJJIOB, U B UX YHCJIE TO,
YTO HBbIHE U3BECTHO JIMIIb MO HA3BAaHUIO, a TOT1A CYIIECTBOBAJIO Ha JieJie:
CaMOPOJIHBIN OpUXaJK, U3BJAEKABIIUNACS U3 HEAP 3€MJIU B pa3IMYHbBIX MECTax
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OCTPOBa U MO LIEHHOCTU CBOEM YCTYIMaBIIIMI TOTIa TOJIbKO 30J10TY. JIec B 130-
OWJIMM TOCTaBJISIT BCE, YTO HYXKHO JIJIs1 paOOThI CTPOUTEIISIM, a paBHO U 151
MPOKOPMJICHUS JOMAIIIHUX U TUKUX XXMUBOTHBIX. Jlaxke CIOHOB Ha OCTPOBE
BOJIMJIOCH BEJTMKOE MHOXECTBO, MO0 KOPMY XBaTajI0 HE TOJIBKO TSI BCEX MTPO-
YUX KUBBIX CYILIECTB, HACESIONMIMX 00J10Ta, 03epa U PeKH, TOPbI WX paBHU-
HBI, HO W JIJIST 3TOTO 3BEPSI, U3 BCEX 3BEPEil CaMOTo OOJIBIITIOTO U ITPOKOPIN-
Boro. [lanee, Bce 0J1arOBOHMS, KOTOPbIE HbIHE ITUTAET 3eMJISI, OyIb TO B KOP-
HSX, B TpaBax, B IPEBECUHE, B COYAIMXCSI CMOJax, B IIBETax UJIU B
IUIOAX, — BCE ATO OHA pOXKAayia TaM U OTIIMYHO B3paimiuBaia. [Ipurom xe u
BCSIKMI HEXXHBIN TUIOA U 3JIaK, KOTOPBI MBI yITOTPeOJIsieM B MUY WUJIU U3
KOTOPOTO TOTOBUM XJIEO, M pa3HOTO pPOAa OBOIIN, a PABHO U BCSKOE JEPEBO,
NPUHOCHIIEE SCTBA, HAITUTKU WJIM YMaIEHU, HallpuMep, HEITPUTOAHbBIA
JUISL XpaHEHUsI Y CIIy>Kallluil 1151 3a0aBbl M JJAKOMCTBA IPeBECHBIN 110/, a
TaKXKe TOT, YTO MBI IIpeJijlaracM Ha 3aKyCKY IIPeChITUBIIEMYCSI 00e10M, — BCE
3TO TOTJIAa MO BO3AEWCTBUEM COJTHIIA CBSIIIEHHBIN OCTPOB MOPOXKIAT TTpe-
KPaCHBIM, U3YMUTEIbHBIM 1 N300MIbHBIM. [10163ysICh 9TUMM TapaMu 3eMJIH,
LHapy YCTPOWIIM CBATUIINILA, BOPIILI, FTaBaHU 1 BEp(U U TIPUBEJIH B IIOPSII0K
BCIO CTPaHy, IpUAAB €Ml CIEeAYIOIIUI BULI.

[Tpexxne Bcero oHU MepedpPOCUIN MOCTBI Yepe3 BOIHbBIE KOIbIlA, OKPY-
JKaBIIIME IPEBHIOIO METPOIIOINIO, IOCTPOUB ITYTh U3 CTOJMIILI M1 OOpaTHO B
Hee. JIBopell OHM ¢ caMOro Havajla BBICTPOWIY TaM, TAE CTOSIO OOUTAIMUIIE
Oora v X MpPeaKoB, W 3aTeM, IPUHUMAsI €r0 B HACJIEACTBO, OAWH 3a IPYTUM
Bce 0oJiee ero yKpalllajiu, BCIKUM pa3 CUJISICh MIPEeB30UTU MPEeAIIeCTBEHHUKA,
MOKa B KOHIIE KOHIIOB HE CO3Jaii MOPA3UTEILHOE IO BEJIMUYMHE U KPacoTe
coopyxeHue. OT MOpsl OHU TIPOBEJIM KaHaJl B TpU IJIeTpa INUPUHOM U CTO
(byTOB ryOMHOI, a B IJIMHY Ha MSTHAECST CTaAleB BILUIOTh A0 KpaliHero u3
BOJHBIX KOJIEIl: TAK OHU CO3JaJIM JOCTYI C MOPS B 3TO KOJIBLIO, CJIOBHO B
raBaHb, IPUTOTOBUB IOCTATOYHBIN TPOXOJ TaXKe JIJIS CAMBIX OOJIBIIIUX CY/IOB.
Yro KacaeTcs 3eMIISIHBIX KOJIell, pa3ae/IsIBIINX BOAHBIE, TO BOJIM3U MOCTOB
OHU MPOPBLIN KaHAaJIbl TAKOM INUPUHBI, YTOOBI OT OJHOTO BOJHOTO KOJbLIa K
JIpyroMy MOIJIa IIPOMATU OAHA TPHUEPA; CBEPXY XK€ OHM HACTJIAIU NTEPEKPHITHS,
Mo/ KOTOPBIMU JOJKHO OBLIIO COBEPIIATHCS IMJIaBaHUE: BHICOTA 3€MJISTHBIX
KOJIeIl HaJl TOBEPXHOCTBIO MOPSI ObLIA 71 3TOr0 JocTaTouHoi. CaMoe 00J1b-
1LI0€ TT0 OKPY>KHOCTH BOTHOE KOJIbLIO, C KOTOPBIM HENMOCPEICTBEHHO COCIU -
HSIJIOCh MOPE, UMEJIO B IIMPUHY TPU CTaaus, U CJIEAOBaBIIEE 32 HUM 3eMJIsI-
HOE KOJIBbLIO ObLIIO PaBHO €My 1O IIUPUHE; U3 ABYX CICAYIOIINX KOJIELl BOTHOE
OBLIIO B IBA CTAAMSI LLIMPUHOM U 3eMJISTHOE OTISITh-TaKU ObLIIO pABHO BOJTHOMY;
HaKOHEIl, BOJHOE KOJIbIIO, OMOSChIBABIIECEe HAXOAUBILIUICSA B CEPEIUHE
OCTPOB, ObLIO B CTaAMNIA ILIUPUHOM.
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OcTpoB, Ha KOTOPOM CTOSLI IBOPELL, UMEJ IISITh CTaMEB B IMAMETPE; 9TOT
OCTpOB, a TAaKXKe 3eMJISTHbIE KOJIbIIa I MOCT IIIMPUHON B TUIETP LIApX OOBEJIN
KPYTOBBIMM KaMEHHBIMU CTEHAMM 1 Ha MOCTaXx y IIPOXOJ0B K MOPIO BCIOAY
nocTaBWIv O0alHuU U BopoTa. KamMeHb 0eJloro, 4epHOTO M KPacHOTO IBeTa
OHU I0OBIBAJIM B HEIpaX CPEIMHHOIO OCTPOBA U B HEJpax BHEIIIHETO 1 BHY-
TPEHHETO 36 MJISTHBIX KOJIEIT, @ B KAMEHOJIOMHSIX, TJIE C IBYX CTOPOH OCTaBAINCh
yriyOJIeHUsI, IEPEKPHITHIE CBEPXY TEM K€ KAMHEM, OHM YCTpanuBaJIl CTOSIHKI
111 Kopabseii. Eciim HeKoTopble CBOM MOCTPOMKY OHU JeJIaJIv IMTPOCThIMMU,
TO B IPYTMX OHM 3a0aBbI paIy KICKYCHO COYETaIM KAMHU Pa3HOIO LIBETa, CO-
00111as1 UM €CTECTBEHHYIO ITPEJIECTh; TAKXKE M CTEHBI BOKPYT HAPY>KHOTO 3€M-
JISTHOTO KOJIbIIA OHU MO BCEW OKPYKHOCTHU O0IETIaii B MElb, HAHOCS METAJLIT
B pacIjiaBJIeHHOM BUJIE€, CTEHY BHYTPEHHETO Bajia MOKPBUIN JIMTHEM U3 0JIO-
Ba, a CTEHY CaMOTr0 aKpoToJisi — OPUXaJKOM, UCIYCKaBILIUM OTHUCTOE OJ1u-
CTaHMUE.

O6uTanulie 1apeil BHyTpU aKpoIioJisi ObLIO YCTPOEHO CJIEAYIOIINM 00-
pazoMm. B camoM cpenoTounm CTOSIT HEAOCTYIIHBIN CBATO xpaM KieiiTo u
[TocelimoHa, 0OHECEHHbIN 30JI0TOM CTEHOM, U 3TO OBIJIO TO CaMOe MECTO, TIe
OHU HEKOIIa 3a4ajy U MOPOIMIN MOKOJIEHNE AeCSTU LlapeBUYEii; B 4eCThb
3TOTO €XKEroHO KaXKIOMY M3 HUX U30 BCEX AECITH YAEI0B TOCTABIISIN Clojia
JKepTBEHHBIE HAaYaTKMW. bb1 1 XpaMm, mocBsieHHbI ogHOMY Iloceiinony,
KOTOPBIA UMEJI CTaauii B JUIMHY, TPU IIJIETPa B IIMPUHY U COOTBETCTBEHHYIO
STOMY BBICOTY; B 00JIMKE Xe ITOCTPOMKM ObLJIO HeUTO BapBapckoe. Bero BHeII-
HIOIO OBEPXHOCTh XpaMa, KpoMe aKpOTepUEB, OHU BBLIOXWIN CEPEOPOM,
aKpOTEPUU XK€ — 30JI0TOM; BHYTPH B3IJISITY SIBJISUJICS MTOTOJIOK U3 CJIOHOBOM
KOCTHU, BECh U3YKpallleHHBII 30JI0TOM, CEpeOPOM U OPUXATIKOM, a CTEHBI,
CTOJITIBI U TIOJIbI CILIONIbL OBbLIM BbLIOXEHBI opuxajikoM. [TocTtaBuiau tam u
30JI0ThI€ U3BAsIHUS: caM OOT Ha KOJIECHUIIE, TIPaBSIIIMA IIECThIO KPbLIaThIMU
KOHSIMM U TOJIOBOI TOCTAIOIIWIA 10 TIOTOJIKA, BOKPYT HeTo — cTo Hepeua Ha
nenbpuHax (100 oI B T BpeMeHa IIPeACTaBISUIM Ce0e X YKCIO TaKUM),
a TaKXe MU MHOTO CTaTyil, MOXepTBOBAHHbBIX YaCTHBIMU JIMLaMu. CHapyxXu
BOKPYT XpaMa CTOSIJIM 30JI0ThIe M300pakeHUSI 3KeH 1 BCeX TeX, KTO IIPOU30-
IIIeJT OT AECITH LIapeil, a TakXKe MHOXKECTBO IPOYMX JOPOTUX IMTPUHOIIEHUI
OT LIapeii ¥ OT YaCTHBIX JIUIL 3TOTO FOPOia ¥ TEX TOPOIOB, KOTOPHIE ObLIN €My
MOABIACTHBI. AJITaph MO BEJIUYMHE U OTACJIKE ObITT cOpa3MepeH 3ToMy 00-
raTCTBY; paBHBIM 00pa30M U LAPCKMI ABOpELl HaXOAMJICS B HaajlexKalei
COpa3MEpPHOCTH KaK C BEJIMYMEM JepKaBbl, TaK 1 ¢ YOPAaHCTBOM CBSITUJIMILL.

K ycayram napeit Ob110 1Ba MICTOYHUKA — POJHUK XOJIOJHON U POIHUK
ropsiueii Boabl, KOTOphIE JaBaJIM BOAY B M300MINUU, U IIPUTOM YIUBUTEIHHYIO
KaK Ha BKYC, TaK ¥ MO LIEJUTEIbHON CUJIe; NX 0OBEJIM CTEHAMM, HaCaaWJIN
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MPU HUX TTOAXOJSIIIME K CBOMCTBY 9TUX BOJI JIEPEBbSI U HATIPABUJIU 3TU BOJIbI
B KyMNaJlbHU, U3 KOTOPBIX OJHU OBLIU IO OTKPBITHIM HEOOM, AIPYTHUeE XKe, C
TEIJION BOIOM, ObUIM YCTPOEHBI KaK 3UMHUE, IIPUYEM OTIEIbHO MJIs LIapei,
OTJIEJIBHO JUISI TPOCTBIX JIIOJEH, OTAEIBHO ISl XKEHIIUH U OTAEIBHO JIJIs1 KOHEl
U ITPOYUX TTOIBSIPEMHBIX (KUBOTHBIX; U KaxKasl KynaibHsl Obljla OTeIaHa CO-
OTBETCTBEHHO CBOEMY Ha3HAUCHMI0. MI3IUIIIKY BOJBI OHU OTBEJIU B CBSIILIEH-
Hyto poiiy I[Toceitnona, rae 61arofaapsi MJI0I0POAHON TTOUBE POCU AEPEBbs
HEMMOBEPHOU KPacoThl U BEJIMYMHBI, @ OTTYJa ITPOBEJIU MO KaHajlaM Yyepe3
MOCTBI Ha BHEIITHUE 3eMJIsTHbIe KoJiblla. Ha aTux Kojibliax coopyauin OHU
MHOXECTBO CBATUJIUIIL PA3JIUYHBIX O0KECTB U MHOXKECTBO CaJ10B U TUMHACH -
€B JIJ1s1 yITpaxkHeHUsI MyXeli U KoHeli. Bce 3To Ob110 paconoXkeHo OTaebHO
JIPYyT OT Apyra Ha KaXJOM M3 KOJIbIIEBUIHBIX OCTPOBOB; B UYMCJI€ TTPOYETO
nocpearHe caMoro 00JIbIIOrO KOJIbla Y HUX ObLT YCTPOEH UMIOAPOM IS
KOHCKMX O€eroB, UMEBIINM B IMIUPUHY CTaAWI, a B IJIUHY LIEIIINNA 10 BCEMY
Kkpyry. [To Ty 1 Ipyry1o CTOPOHY €Tro CTOSIM MMOMEILeHUs 1JIsI MHOXeCTBa
LIAPCKUX KOTIbEHOCIIEB, HO O60JIee BEpHbIE KOTTbEHOCIIbI ObLIM pa3MelleHbl Ha
MEHBIIIEM KOJIbllEe, OIMKe K aKpOMOJII0, a CAMbIM HaJeXXHbBIM U3 BCEX ObLIU
JlaHbI TIOMEIIEHUs BHYTPHY aKpOIIoJisl, pSiIOM ¢ oduTanuiiem Laps. Bepdu
ObLIM HATIOJTHEHBI TPUEPAMU U BCEMU CHACTSIMM, KAKME MOTYT IMTOHATA00UTHCS
JUTSI TPUEP, TaK UTO BCETO ObLIO BIOBOJb. TakK ObLIO YCTPOEHO MECTO, T/1€ XKUIU
napu. Eciv xe MUHOBaTh TpU BHELIHUE FaBaHU, TO TaM IIUIa MO KPYry Ha-
YMHaBIIASICSI OT MOPSI CTeHa, KOTOpasi Ha BCeM CBOEM MPOTSIKEHUU OTCTOsIa
OT caMOro OOJIbIIOr0 BOAHOIO KOJIblia M OT TaBaHU Ha MATHAECAT CTAUEB;
OHa CMbIKaJach OKOJI0 KaHaJla, BEIXOAMBILETO B Mope. [IpocTpaHCTBO BHYTpHU
Hee ObLIO TYCTO 3aCTPOEHO, a MMPOTOK U camMasi 0oJIbllasi TaBaHb ObLIM TIepe-
MOJIHEHBI KOPaOJISIMU, Ha KOTOPBIX OTOBCIOAY MPUOBIBAJIU KYTILIbI, U IPUTOM
B TAKOM MHOXECTBE, UTO IHEM M HOUBIO CJIBIIIATUCH TOBOD, IIYM U CTYK.
HTtak, Mbl OoJiee MJIM MeHee TTPUIIOMHUIIN, YTO ObLIO paccKa3aHO TOraa
0 ropoJie U O ipeBHEM oOuTauie. Ternepb MomnbITaeMCsi BCMOMHUTD, KaKO-
Ba ObLIa MPUpPOJa CETbCKON MECTHOCTU M KaKMM 00pa3oM OHa Obliia yCTpo-
eHa. Bo-niepBbix, ObLJIO CKa3aHO, UTO BECh ATOT Kpail Jiexkasl 04UeHb BBICOKO
U KPYTO OOpBIBAJICS K MOPIO, HO BCS paBHMHA, OKpY>KaBllasg TOPOJ U caMa
OKpYXKE€HHasl TopaMu, KOTOpble TSHYJIMCh 10 CaMOTO MOpsI, siBJisiia COOOM
POBHYIO TJ1a/ib, B IJIMHY TPU THICIYU CTAAUEB, & B HAIPABJIEHUN OT MOPS K
cepearHe — JBe Thicsiuu. Best aTa yacTh ocTpoBa Obljia oOpallieHa K 0XKHOMY
BETPY, a C CEBEPA 3aKPbITa TOpaMu. DTU TOPbI BOCXBAJISIOTCS MPEAAaHUEM 3a
TO, YTO OHU 10 MHOXECTBY, BEJIMUMHE U KpacOTe MPEBOCXOANIU BCE HbIHEIII -
HUeE: TaM ObUIO 0O0JIbIIIOE KOJUYECTBO MHOTOIIOAHBIX CEJICHUM, ObUIN PEKH,
03epa U Jiyra, 10CTaBJISIBILIME MTPOMUTAaHUE BCEM POJaM PYUYHBIX U AUKUX KU -
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BOTHBIX, 2 paBHO 1 OTPOMHBbIE Jieca, OTJMYABIIMECS pa3HOOOpa3reM Mopoj,
B U300MJINM TOCTABIISBIINE AEPEBO IS TI000TO faejia. TakoBa OblIa yroMmsi-
HyTasl paBHUHA OT IIPUPOJIbI, a HaJl YCTPOEHUEM €€ TTOTPYAMIOCh MHOTO 11a-
peii Ha MPOTSKEHUU MHOTUX MTOKoJieHU . OHa siBJisijia cCOO0M MpoI0aroBaThlit
YEThIPEXYTOJIbHUK, I10 OOJIbIIEH YaCTH IIPSIMOJIMHENHBIN, a TaM, Te eTo (pop-
Ma HapylIajaach, €€ BbIITPaBUIIN, OKOTIaB CO BCEX CTOPOH KaHajoM. Eciu cka-
3aTh, KAKOBBI ObLIM TJTyOMHA, IIMPUHA U JJIMHA 3TOTO KaHalla, HUKTO He I10-
BEPUT, YTO BO3MOKHO OBLIIO TAKOE TBOPEHUE PYK YETOBEUECKHUX, BHITTOIHEH-
HOE B IIpUaavy K IpYyrMM paboTaMm, HO MBI 00sI3aHBI IIepedaTh TO, 4TO
CJIBILLIAJIM: OH OBL MPOPHIT B IJIYyOMHY Ha IUIETP, LIIMPUHA Ha BCEM ITPOTSIKe-
HUM MMeJa CTaAuid, JJIMHA Xe 110 TepuMeTpy BOKPYT BCceil paBHUHBI Oblia
JecsTh Thicsad ctaaueB. [TprHMMast B ce0s1 ITOTOKM, CTEKaBIIIKE C TOP, U OTU-
0asi paBHUHY, Uepe3 KOTOPYIO OH B pa3IMUHbIX MECTaX COSIUHSIIICS C TOPOJIOM,
KaHaJl u3iauBajcs B Mope. OT BepXHero yyacTka KaHajla K ero yJyacTKy, IIe/1-
1LIeMY BI0JIb MODSI, ObLIY MPOPBITHI TPSIMbIE KAHAJIBI TOYTH B CTO (DYTOB 111K -
PUMHOI1, MpUYeM OHU OTCTOSUIM APYT OT Apyra Ha cTo cTagrueB. CoeqMHUB X
MEXIy CO00I M ¢ TOPOAOM KOCBIMU MPOTOKAMHM, IO HUM TePENpaBIsLIv K
ropomy Jec C Top U pa3HooOpa3HbIe IJIOAbI. YpoxKail CHUMAJIM IO ABa pa3a B
roji, 3MMO¥i MoJiyyasi opolleHue oT 3eBca, a JIeTOM OTBO/ISI U3 KAHAJIOB BOJIbI,
MCTOYaeMbIe 3€MIICIA.

Yro KacaeTcs yncia Myxei, IpUroJHbIX K BOHE, TO 3[1eCh CYIIIECTBOBA-
JIM TaKKe YCTAaHOBJICHUST: KaXKIbIi1 y9aCTOK paBHUHBI JOJIKEH ObLI IIOCTABJIATh
OIHOI0 BOMHA-IIPEABOIUTEIS, IIPUYEeM BEIUYMHA KaxKI0ro yyacTka oOblia
JIECSATh Ha NECSITh CTAIUEB, @ BCETO YYAaCTKOB HACUUTHIBATIOCH IIECTHAECST
TBICSIY; @ T€ IPOCThIE PATHUKMU, KOTOPbIE HAOMPAJIUCh B HECYETHOM UKCIIE U3
rop M U3 OCTAJIbHOM CTpaHbl, COOOPA3HO C UX JEPEBHIMU U MECTHOCTIMU
pacIpenessIich Mo yyacTKaM MEXIy IpeaBoauTeassMu. B ciydyae BoitHbI
KaXIIbIi TPEABOIUTENb 00s13aH ObLI MOCTABUTH IIECTYIO YACTh OOEBOI KO-
JIECHUIIBI, TaK, YTOOBI BCET0O KOJECHUII ObLIO AECITh ThICAY, a CBEPX TOIO,
JIBYX BEPXOBBIX KOHEN C IByMsI BCAITHUKAMU, IBYXJIOIIATHYIO YIIPSIKKY 0€3
KOJIECHMIIbI, BOMHA C MaJIbIM IIIUTOM, CITOCOOHOTO COUTH C Hee U OUTHCS B
neureM 0010, BOZHUILY, KOTOPBII MpaBUjI Obl KOHSIMM YIPSIXKKHU, ABYX TOTLIN-
TOB, 110 IBA TyYHMKA 1 IIPaIIH1Ka, TI0 TPOe KaMHeMeTaTe el M KOTIEUIITUKOB,
10 YeThIpe KopabdeablIrKa, YTOObI Habpaaoch JOCTATOYHO JIIOACH Ha o011Iee
YUCJIO THICSYM ABYXCOT Kopabsieil. TakoBbI ObLIM OTHOCSIIIIMECS K BOMHE Ipa-
BUJIa B 00J1aCTU caMOTO 1Iapsi; B A€BITU APYTUX 00JaCTSIX ObLUIM U ApyTUe
npaBuja, U3JlaraTb KOTOPbIE TOTPEOOBAIO OBl CIUIIIKOM MHOTO BPEMEHU.

ITopsinku OTHOCUTEBHO BACTel U JOJDKHOCTEH ¢ caMOTo Havasia ObLIU
YCTaHOBJIEHBI ciaeayomue. Kaxnpiii 3 gecsatu napeii B cBoeil 001acTu U B
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CBOEM rOCyJapCTBE MMEJ BJIACTh HaJ JIOAbMU U HaJl OOJIbIIE YacThiO 3a-
KOHOB, TaK UTO MOT KapaTbh U Ka3HUTb JIFOOOTO, KOTO TMOXKeIaeT; HO UX OT-
HOIIIEHMSI APYT K APYTY B JIeJie MpaBIeHUs YCTPOosIuch coodpasHo ¢ IToceii-
JIOHOBBIMU TIpeAnucaHusiMu [51], Kak Bejies 3aKOH, 3alUCaHHbIA TTePBbIMU
LapsIMU Ha OPUXAITKOBON CTesie, KOTOpas CTOsIa B CPeIOTOUMI OCTPOBA —
BHyTpu Xpama [Toceiigona. B aTom xpame oHM coOMpaIrch TO Ha MSITHIA, TO
Ha IIeCTOM ToJI, TIOIePeEMEHHO OTMEPUBAs TO YETHOE, TO HEYETHOE YUCIIO,
4yTOOBI CoBellaThcs 00 0OIIMX 3a00Tax, pa3dupaTh, HE JOITYCTHUI JU KTO-
HUOYIb M3 HUX KAaKOTO-JIM0O0 HapyIlIeHUsI, M TBOPUThH cya. Ilepen TeM Kak
MPUCTYITUTH K CYAY, OHU BCAKUIA pa3 MPUHOCUIIM IPYT IPYTY BOT KaKyI0 MpU-
csry: B poitie mpu cesatunuiie [ToceiinoHa Ha Bojie pa3ryuBajiv ObIKU; U BOT
JecsITh Llapeil, OCTaBIINUCh OJHU U BO3ZHECIIN OOTY MOJIMTBY, YTOOBI OH caM
u30pa Juisi ce0s1 yroJHY0 XKePTBY, MPUCTYIIAIU K JIOBJIe, HO 0€3 TpUMeHEeHUsI
JKeJie3a, BOOPYKEHHBIE TOJIBKO MaJIKaMU M apKaHaMM, a ObIKa, KOTOPOTO y/Ia-
JIOCh U3JIOBUTD, 3aBOAMJIN Ha CTEJIy U 3aKaJIbIBaJIM Ha ee BepIlIMHE TakK, YTO-
ObI KPOBb CTeKalla Ha ImucbMeHa. Ha ymoMsiHyTO# cTesie TOMUMO 3aKOHOB
OBLIO ellle U 3aKJISITHEe, MPU3bIBaBIlIee BeJUKUe Oebl Ha FOJIOBBI TeX, KTO UX
HapymuT. [TpuHecs XXepTBY 110 CBOMM yCTaBaM U IpeAaB COXCKEHUIO Bee diie-
HbI ObIKa, OHU PA3BOAWIIM B Uallie BUHO M OpOCaii B HETO KaXKbIi MO CIyCT-
Ky ObIUBEii KPOBHU, a BCE OCTaBILIeeCs KJIAJIA B OTOHb U TIIATEIbHO OYUILIAIA
creny. [Tocie aToro, 3aueprHyB U3 Yalllv BJAry 30JI0THIMU (prajlaMu U CO-
TBOPUB HAaJl OTHEM BO3JIMSIHUE, OHU IIPUHOCUIIN KJISITBY, YTO OYAYT YUHUTH
CyJ 110 3aITMCaHHbBIM Ha CTeJIe 3aKOHAM M KapaTh TOTO, KTO YK€ B YeM-JIM00
MPEeCTYIWJI 3aKOH, a CaMU B OyIyl1ilieM I1o 100poii BoJie HUKOT/Ia He OCTYIISIT
MPOTUBHO HAITMCAHHOMY U OYIyT OTIaBaTh U BHITTOJIHSTH JIMIIb TAKUE TTPU-
KazaHWUsl, KOTOpbIe COOOPa3HbI C OTeUECKMMMU 3aKOHaMU. [TOKJISIBIIMCH TaKOM
KJISITBO#1 3a ce0sl CaMOro U 3a BECh POJI CBOMX ITOTOMKOB, KaXKIbIid U3 HUX ITUJT
¥ BOABOPSUI prajl Ha MECTO B CBIATHJIMIIE OOTa, a 3aTeM, KOraa I1up 1 Heo0-
XOIAMMBIE OOPSIIbI ObIIM OKOHUYEHBI, HACTYITaJla TEMHOTA U 3KePTBEHHBII OTOHb
OCTBIBaJI, Bce 001aUalvCh B IPEKPACHEMIIIe UCCUHSI-UEPHBIE CT JIbl, YCaXKU-
BaJIMCh HA 3eMJTIO TIPU KJISTBEHHOM OTHEBUILIE M HOYBIO, [IOTACUB B XpaMe
BCE OTHU, CTBOPWIM CYIl U TIOJBEPTAIUCH CYAY, €CJU KTO-JIM00 U3 HUX Ha-
PYIIWI 3aKOH; OKOHYMB CYI, OHU C HACTYIUICHUEM JHS 3aIllChIBAJIN IIPU-
TOBOPHI HA 30JI0TOM CKPMXKAIU U BMECTE CO CTOJIAMU MOCBSILIAIN 00Ty Kak
naMsITHOE TTPUHOLIEHUE.

Cyl11ecTBOBaIO MHOXECTBO 0COOBIX 3aKOHOITOJI0XKEHUM O ITpaBaxX KaxKa0-
ro U3 Lapei, HO BaxkHee BCero ObLIO clieylolliee: HU OJMH U3 HUX He JOJIKEH
ObLT MOABIMATh OPYKUSI IPOTUB APYTrOro, HO Bee 00sI3aHbI ObLIU IPUITU Ha
MOMOIIb, €CJIM Obl KTO-HUOYIb BO3HAMEPUJICS CBEPTHYTh B OMTHOM U3 TOCY-
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JApCTB LAPCKUI poji, a TAKXKe 10 00blYalo MPEIKOB COO0IIIa COBETOBATLCS O
BOITHE 1 ITPOYMX Jejiax, YCTyIasi BEpXOBHOE IJITaBEHCTBO LapsiM ATJIaHTHIbI.
TTpuToM Heb3s ObLIO KA3HUTh CMEPThIO HUKOTO M3 LIAPCKUX POJUYEH, ecin
B COBETE JIECSITU B MMOJIb3Y 3TOM MEPbI HE ObLIO MOJaHO CBBIIIE MOJOBUHBI
rOJIOCOB.

CToJ1b BEJIUKYIO M HEOOBIYaHYIO MOIIIb, MPEOBIBABIIYIO HEKOT/AA B TEX
cTpaHax, 00T YCTPOWJI TaM U HaIlpaBUJI TPOTUB HAILIMX 3€MEeJb, COIJIACHO
NnpeJaHuio, Mo cieayouleid TpuirHe. B mponokeHue MHOTUX MOKOJIEHU,
MOKyJla He UCTOIIIMIACh YHAceI0BaHHAas OT Oora npupoja, npaBurean At-
JJAHTUbI TOBUHOBAJIMCH 3aKOHAM U XUJIM B IPY>K0€ CO CPOJTHBIM UM OOXKe-
CTBEHHbBIM HayajI0OM: OHM OJIIOJIM UCTUHHBIN 1 BO BCEM BEJIMKUI CTPOM MbIC-
Jiel, OTHOCWJIMCh K HEU30EXKHBIM ONIPENEIEHUSIM CYIbObI U IPYT K APYTY C
pa3yMHOI TeprnenuBOCTbIO, Mpe3upast BCE, KpoMe J0OpOoJeTeNN, HA BO UTO
He cTaBUJIM OOTaTCTBO M C JIETKOCThIO TOYMUTAIU YYTh JIM HE 3a 10CAJHOE
OpeMsi TpyJbl 30J10Ta U MPOUYMX COKpOBUIL. OHU He TIbSIHENU OT POCKOIIIU,
HE TepsJIM BJIaCTU Haj coOOi U 31paBoro paccynaka rnoj Bo3ieicrsuem 00-
raTcTBa, HO, XpaHs TPE€3BOCTb yMa, OTYETIMBO BUIEIM, UYTO U 3TO BCE 00s13a-
HO CBOMM BO3pacTaHUeM 0011IeMY COIJIaCHIO B COEIMHEHUHU C TOOPOAETENbIO,
HO KOTJla CTAHOBUTCS MPEAMETOM 3a00T U OKa3bIBaeTCsl B YECTHU, TO U CAMO
OHO UJET MPaxoM U BMECTe C HUM ruOHeT noopoaeresib. [Toka oHu Tak pac-
CYyXIaJIu, a 00XECTBEHHAs MIPUPOJIa COXpaHsia B HUX CBOIO CUJTY, BCE UX
JIOCTOSIHUE, HAMU ONMCcaHHOe, Bo3pacTano. Ho Koraa yHaciaegoBaHHas OT
Oora 10715 ocyiabesna, MHOTOKPaTHO PacTBOPSSICh B CMEPTHOM MpUMeCH, 1
B0300J1a1aJ1 YeJ0BeYeCKM HpaB, TOTIa OHU OKa3aJIuCh HE B COCTOSIHUU J10-
Jiee BBIHOCUTb CBOE OOraTCTBO M YTpaTWIM OJ1arornpucToiMHoOCTh. s Toro,
KTO YMeeT BUIeTh, OHU SIBJISUIU COOOI MOCTBIIHOE 3peulie, MO0 MPOMOTAIU
CcaMylo MPEKPACHYIO U3 CBOUX LIEHHOCTEN; HO HECTTOCOOHBIM YCMOTPETh, B
YeM COCTOMT UCTMHHO CYACT/IMBAsl XKM3Hb, OHU Ka3aJIUCh ITpeKpacHee 1 cYacT-
JIUBEe BCEro Kak pa3 Toriaa, Korja B HUX Kulesa 0e3ynepKHas )KaJHOCTh U
cuna.

U Bot 3eBc, 60r 60roB, OII0AYIINI 3aKOHBI, XOPOILLIO YMesl ycMaTpuBaTh
TO, O YEM Mbl TOBOPUJIN, TTOMBICJIAJI O CJITABHOM POJI€, BIIABLIEM B CTOJIb XKaJl-
KYI0 pa3BpallleHHOCTb, U PEIIWJI HAJIOXKUTb Ha HETO Kapy, 1a0bl OH, OTPE3BEB
oT Oebl, HayuuJics 61arooopasuio. [ToaToMy OH co3Bas Bcex OOroB B CllaB-
HEHIIYI0 U3 UX O0UTeNel, YTBEPXKIESHHYIO B CPEIOTOUMN MUPA, U3 KOTOPOM
MOXKHO JINLIE3PETh BCE TMIPUYACTHOE POKICHUIO, M 00paTHJIICS K COOpaBILIMM-
Csl C TAKUMU CJIOBaMM...

[IIponoskenue 1Moo yrepsaHo, oo [L1aTon He ycnell ero J0MUCaTh |
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