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Ob ABTOPE

AxosaeB Cepreii Kupuanosuy —
WHXXEHEP-CTPOUTENb, KAHAUIAT TeX-
HUYeCKNX HayK, TOIEHT Kadeapsl
WHXEeHEPHBIX KOHCTPYKIUT Crubup-
CKOTO TOCYTapCTBEHHOTO MHIYCTPH-
anbHOro yHusepcurera (I. HoBoky3-
HElIK), MOYETHbI paOOTHUK BbICIIIE-
ro TEXHMYECKOIro o0pa3oBaHMS.
B 1984 rony oKoHYMJI aCIIUPAHTYPY
Ha Kadeape Kej1e300€ TOHHBIX KOH-
CTPYKIIUIT MOCKOBCKOTO MHXEHEPHO-CTPOUTEILHOTO MHCTUTYTA (ceifuac
MI'CY). B Hacrosiee BpeMs sABisieTcs nupekTopoM Accounanuu «Camo-
perynupyemasi opranusaius «Kyszoacckuit mpoeKTHO-HayYHbI HEHTP» U
npeaceaaTeaeM DKCIEPTHOTO coBeTa ACCOMaLMK. DKCIEepT B 00J1aCTH 00-
CJIeIOBaHMSI CTPOUTEIbHBIX KOHCTPYKIIMI 31aHUI U coopyXeHuli. [Tpouien
oOyJeHMe Ha YeThIpeX MeKIyHapOIHBIX ceMUHapax mo EBpokomam (eBpo-
MEeNCKUM HOpMaM MPOEKTUPOBAHUSI CTPOUTETBbHBIX KOHCTPYKIIUIA), POBO-
numbix B MI'CY. Opranuszarop koHbepeHuMi mo EBpokogaM 1 Ipyrum Bo-
MpocaM TEXHUYECKOTO PeryInpoBaHus (00caen0BaHNe CTPOUTETbHBIX KOH-
CTpyKuMi, ceiicmuka, BIM-TexHoMOTMI) J1S1 CHELMATMCTOB MTPOSKTHBIX
opraHuzaluii AcCoumraluy U B ITocjieaHre roabl Bceit Cuoupu, a Takeke IJIst
CTYIIEHTOB U MpenoaaBateieii ApXUTEKTYPHO-CTPOUTEIbHOIO MHCTUTYTA
CubI'MY. ABTOp HECKOJIBKUX IE€CSITKOB CTaTei 10 MCCIeI0BAHUIO PaOOThI
CTPOUTEIbHBIX KOHCTPYKIMI 1 BOMPOCAM TEXHUYECKOTO PeTyIMpOBaHUs B
ctpouteabcTBe. COaBTOP CEPUU M3 TISITH KHUT TT0 pacyeTy 3KeIe300e TOHHBIX,
METAJNIMYECKHUX U KAMEHHBIX CTPOUTEIbHBIX KOHCTPYKIIMI C MCTIOIb30Ba-
HueM EBpOKOIOB, a TaK:ke KHUTH, TTOCBSIIIEHHON BOIIPOCAaM CTeCHEHHOTO
KPYYEHHUs 2JIEMEHTOB METAUTMYECKMX KOHCTPYKIIMI. ABTOP KHUT «ATIaH-
THIIa — HEe OCTPOB, a JIPEBHSST METPOITOJIUS BCEll TUTAHETHI!», «ATIIaHTHIA.
LuBunuzanus «00roB» M IPEBHSISI METPOIIOJNS TJIAHEThI», «XPOHOJOTHS
KaTaKJIU3MOB Ha 3emJie», a TAKXKe JECSITKOB CTaTeil MO JAaHHOI TeMaTHUKe.

Hemopuueckas amaanmonoeust

00A2ICHA NOCAYHCUMb NPEOMEMOM
CReUUANbHO20 UCCACO08AHUS,

Komopoe, KaK Kajcemcs agmopy,

Oydem yumambvcsi KaK 3aX6ambléaioujuil
DOMAH 0 3a04YHCOCHUSX HEN08CUECKOU MbLCAU.
Kupos H.D.

NPEAUCNOBUE

B npenbinyiieii kaure [14] moctaTouyHO moapoOHO pacCMOTPEHbBI TEXHO-
JIOTUYECKHUE JOCTUXKEHMST APEBHETO BHICOKOPA3BUTOIO rocynapcTba (1MBU-
JN3aluK «00TOB») B BO3MYXOIUIAaBAaHUU, TTPOMBIIIIJIEHHOCTH, CEIbCKOM
XO3SICTBE U CTPOUTENIbCTBE. PaccMoTpeHbI (haKThl, yKa3blBalOIIME HA BO3-
MOKHOCTBb TPUMEHEHUS B IPEBHEM TOCyIapCTBE HAHOTEXHOJIOTUI U po0o-
TOTeXHUKU. [IpuBeaeHbI apTYMEHTHI B TI0JIb3Y BEPCUU HAXOXKICHHUSI CTOTUIIBI
ATJIaHTUIBI HA TEPPUTOPHH IPEBHETO MEKCUKAHCKOTO Topoaa TeHOUTHUTIA-
Ha (B HacTosliee BpeMsl — croyuiia Mekcuku ropoa Mexuko). I1pu atom
aBTOP HE UCKJTI0YaJl BO3MOXKHOCTH TOTO, YTO ATJIaHTU/IA U SIBJISIIACh IPEBHUM
BbICOKOPA3BUTHIM rocyaapctBoM. bosiee TiareabHoe u3yyeHrue MaTepuaioB
o ATjiaHTU/Ie MOKa3bIBaeT, YTO OHA BO3HUMKJIIA YK€ TOc/Ie THOeIr IPeBHEro
BBICOKOPA3BUTOI'O TocyapcTBa mpumMepHo 12,8 Teic. Jiet Ha3ana. M AtinaHTu-
Ja SIBJISLIacCh TEXHUUYECKHU AeTpaaiupyolliM rocyiapcTBOM Hapsiay ¢ mpa-
Ipenueii, npa- EruntoM u ApyruMu BO3HUKIIMMU I1OCJIe TUOEIN IpeBHEM
LIMBUWIM3ALUU TOCYyAapCTBAMMU.

B manHoOI KHUTE paccMaTpUBaeTCs BepCcust 00pa3oBaHM YIJIsI, HeDTH 1
rasa mpu MeTeOpUTHBIX OOMOapAMPOBKaX TOPMOIHUKOB B IpeBHOCTU. boJib-
I1oe BHUMaHMeE YIeJIeHO CTPOUTETBCTBY 3allIUTHRIX KAMEHHBIX COOPYXKEHU,
HO y3Ke KakK J0Ka3aTeJbCTBY METEOPUTHBIX OOMOAPAMPOBOK B MPOIIIOM Ha
3emiie. MaTepuall 1o CTPOUTEIbCTBY IPEBHUX KAMEHHBIX COOPYKEHUM Cy-
1LIECTBEHHO JIOMIOJIHEH CBEJEHUSMMU O 3araJlouYHbIX CTYIIE€HYAThIX KOJIOALAX
Nuauu u [MakucraHa, BEposITHO, CBSI3AHHBIX C SIIEPHOM 9HEPIeTUKOM B APEB-
HeM rocynapctie. [laHo 00bsICHeHUE TIepeXO1y B APEBHOCTH OT CTPOUTEILCTBA
CEMCMOCTOMKUX COOPYKEHUI (MUpaMUIbl, TOJ3EMHbIC U CKaJbHbIE COOPY-
JKEHMST) K CTPOUTETBCTBY HECEHCMOCTOMKIX KAMEHHBIX «@aHTMUHBIX» COOPY-
keHuit (tuna I[MapdeHoHa).

Hasnauenue — KJoueBO€E CI0BO IS JTI000I TUTIOTE3bl B OTHOIICHUH
JPEBHUX KAMEHHBIX cOOpyKeHUi. CyllecTBYIOT MPeAToNoXKeHUs] ODULIm-
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aJIbHOM HayKW O pUTYyaJIbHOM Ha3HAYEHU U APEBHUX KAMEHHbBIX COOPYKEHU I
WJIM UX UCTIOJIb30BaHUHU B KaueCTBE TPOOHMUII, a TAKXKe allbTepHATUBHBIE T1-
IOTE3bl, KOTOPHIE TTOAPA3yMEBAIOT CTPOUTEIBCTBO STUX COOPYXKEHUI MHO-
iaHeTssHaMu. KHUTY aBTOPOB MOJA0OHBIX TMIOTE3 MOJb3YIOTCSI 000N
TTOITYJIIPHOCTHI0. Ho HazHaueHME IPEeBHUX COOPYKEHUI TAKHE aBTOPBI CUM -
TaroT 3aragkoii. [Ipeaiaraemast rMIoTe3a UCKIIIOYAET CBSI3b APEBHUX COOPY-
KeHUI ¢ MHOTUTaHETSSHaMU M paccMaTPUBaeT MX Ha3HAUYCHHUE B KaUueCTBE
OCHOBHOI 3allIUTHI OT METEOPUTHBIX OOMOAPAMPOBOK B MPOIILIOM, KOTOPbIE
OOBSCHSIOTCS TIEPUOANYECKUM cOMmkeHreM JIYHBI (CO CBOMM METEOPHBIM
noTokoM) ¢ 3emiieit elie 10 npeBpanieHus JIyHbl B ciyTHUK 3emun. [1pu
conmkenuu JIyHbl ¢ 3emiell MPOUCXOAUIN METEOPUTHbBIE OOMOAPIMPOBKHU
U 3eMJIETPSICEHUSI, a TaKKe BOSHUKAIU IIyHAaMM, BbI3bIBAIOIIME TTOTOIIHI.
B paccMmarpuBaemMom mMaTepuralie peiieHo OTONTH OT OOLLEeNTPUHSITON MpaK-
TUKM TIOCTPOCHUS HE CBSI3aHHBIX IPYT C IPYTOM UCTOPUUECKUX TUTTOTE3 U Ha
OCHOBaHUY KOCBEHHbBIX U MPSIMBIX I0KA3aTeJIbCTB U PsiIa MPEATTOChUIOK MTPe/I-
JIOXKHUTH XPOHOJIOTHIO PA3BUTHS MCTOPMUECKUX COOBITHI, KacaroIIMXCs 1O-
caenHux 30 ThIC. JIET B UCTOPUU YeJIOBEUECKOM IMBUIM3AIIMU, BKIHOYAs Ka-
TacTpoPUIECKUE COOBITHS, OTOPOCHUBIIIEE PA3BUTHE YSIOBEUECCTBA HA IECAT-
KU TBICSIY JIET Ha3a/, a TAKXKe BO3MOXHBIX OyIyIIMX KaTaKJIM3MOB Ha 3emie.

Bcsikoro pona nHdopmanust 06 nnorwtanersiHax, HJ1O, BMemaTenbcTBe
«HEBEIOMBIX CUJI» U IpoYee, He pacCMaTpuBajach, Tak Kak, M0 MHEHUIO aB-
Topa, 3Ta «uHpOopMaLus» IBIAETCI PeiiKaMu, 1IeJIb KOTOPBIX — OTBJICYb
BHUMaHUE MccIenoBaTeNeil OT 00beKTUBHOIO M HAYYHOT'O aHATIM3a COOBITHI
U (haKTOB, UMEBIIMX MECTO B JlaJieKoM TTpoliuioM. E1le pa3 xouetcst o0patuTh
BHUMaHUE Ha TO, YTO B MOCJIEIHEE BPEMSI aJIENIThl «<UCTOPUUECKOTO BPAHbSI»
HayvaJIu aKTUBHO OCYILECTBIISITh Tepe3arpy3Ky UCTOPUM B IBYX MPOTUBOIIO-
JIOXKHBIX HaIlpaBJICHUSX: TIEPBOE — OTHECTH Bce (DaKTHI, MPOTUBOpEYAIIINE
odulManbHON UCTOPUU, K LIMBUIM3ALIMHY, CYIIECTBYIOIIEH Ha Halllei Tia-
HeTe MHOTO MUJUTMOHOB JIET Ha3all; BTOPOE — OTHECTH BCE K BBIMBIIIITICHHOM
karactpode Ha 3emiie 200—300 net Hazan. [1o aTuM aAByM HampaBieHUSIM
MTOSIBUJIOCH TOBOJIBHO MHOTO MaTepuasioB B MHTepHeTe. Ho mcTopmueckux
(hakToB (4 apTeakToOB), MOATBEPKAAOIINX 00a ATU MCEBIOHAYYHbIC HA-
MIpaBJIeHMS, TIPOCTO HET.

Bce unntocmpayuu dannoil KHUeU 833mbl ABMOPOM UCKAIOUUMENbHO U3 OM-
KpPbImbIX UCIOYHUKO08 6 cemu Mumeprem, He co0epicauyux yKa3anuil Ha ux as-
mopoe U Kaxkux-aubo oepanudeHutl s ux 3auMcmeo8aHusl.

1. NPU4UHBI KATAK/IN3MOB HA 3EMJIE B MPOLL/IOM

1.1. JlyHa KaK OCHOBHas NPUYMHA KaTaK/JIU3MOB Ha 3emne

CyliiecTByeT HECKOJIBLKO Bepcuii oopazoBaHus JIyHbsl B COIHEUHOM CH-
creme. Ho, TobKoO ABE BEpCUM OCHOBBIBAIOTCS HA PealbHO MPOUCXOMAIINIX
polieccax 00pa3oBaHUs 3Be3]1 C TJIaHETHBIMUA CUCTeMaMU B HaIllel rajiak-
THUKE, YyCTAHOBJICHHBIMU COBpeMEeHHOI HayKoii. [1epBast rumoTe3a BEIIBUHY-
Ta B 1878 romy 6putanckum actpoHomoM /1. JlapBuHOM, OTHUM 13 ChIHOBEM
3HaMmeHuToro Yapan3a JlappuHa. OHa mpeanosaraeT COBMeCTHOE 00pa3o-
BaHue 3emiu 1 JIyHbI (ABOIMHOM IIAHETHI) M3 OMHOTO IIPOTOILIAHETHOIO 00-
Jaka. Bropasg runore3a BeiiBMHYTa B 1909 rogy amepukaHCKMM acTpo-
HoM T. IxxekcoHoM. Ilpenmnoinaraercs, uro JIlyHa oopa3oBanach Kak caMmo-
crosTenbHad raHeta B COTHEYHON cucTeMe M MMela SJUIUIITHIECKYIO
opouty Mexny Mapcom u 3emMiieil, KoTopasi IEpUOANYECKHU IepeceKanach C
opo6utoii 3emun. [1pu mocreneHHOM CONMMKEHUM ¢ 3eMJIEN, BCJIEICTBUE Ipa-
Butauuu CosiHla, JIyHa Obljia 3axBaueHa TpaBUTalMel 3eMJIu U cTajia e€
CITyTHUKOM.

Macca Jlynsi B 81,5 pa3 menbiie macchl 3emuin. [Togo6HOe COOTHOILLIEHUE
HexapaKTepHO ISl CIIYTHUKOB APYTUX TIJIaHeT. Bce ocTanbHbIe CITyTHUKM
HWMEIOT CYIIIECTBEHHO MEHBIITYIO MacCy 110 OTHOIIIEHUIO K MX TTaHeTaM. B maH-
Hoe BpeMs JIyHa u 3emJis paccMaTpUBalOTCs KaK IBOMHAs TUIaHETHAST CUCTe -
Ma, a He CHCTeMa TJIaHeTa-CIyTHUK. DTO TOATBEPXKIAETCSI 1 TEM, UTO TIIO-
CKOCTb JIYHHOI OPOMTHI JIEXKUT OJM3KO K IMJIOCKOCTU OPOUTHI 3eMJIU BO-
kpyr CosHIla, a He K 9KBaTOPUAIbHON MI0CKOCTH 3eMiin. Bece ocTaiabHbIe
crryTHUKY B COJTHEUHOM cCcTeMe MMEIOT OPOMTHI, JIexKalllie TTOYTH TOYHO B
AKBaTOPHUAIBHOI MIIOCKOCTH CBOUX TIIaHeT. B Hacrosiee Bpems JIyHa yna-
Jsgetcs oT 3emuiu (B ctopoHy CoJsHIla) TpUMEpPHO Ha 4 CM B TOJI.

Ilo mocaeqHUM HayIHBIM TaHHBIM y JIYHBI O4€Hb MaJIEHBKOE SIIPO U3 CeP-
HMCTOTO 3KeJie3a — OHO COCTaBJISIET Bcero 2—3 % OT 00111eii MACChI CITyTHHKA.
Merammnueckoe sipo 3emiin cocTanisieT okosto 30 % macchl rutaHeTsl. Tak
Kak (popMHpoBaHUE IUIAHET IILI0 U3 OJIM3KUX 110 COCTaBY I'a30-ITbLIEBBIX 00-
JIaKOB, TO OCTaBIIIAsICS YacTh MeTaylJla MOTJIa OKa3aThCsl B CIIyTHUKAX JIyHBI
1 TTOSICE U3 KeJIe3HBIX MeTeopOoB (0KoIto 27—28% ot maccel JIyHnl). [1epro-
nuueckoe conxkeHue JIyHbl ¢ 3emMieii BbI3bIBAIO Ha 3eMile 3eMJIETPSICEHUS
M LIyHaMU, a TaK>Ke IPUBOIMIO K METE€OPUTHBIM OOMOapaApoBKaM 3EMJIU CO
CTOpOHBI JIYHBI METEOPUTAMU U3 CEPHUCTOTO XeJie3a, KOTOPhIe MOTJIM UMETh
Temrepatypy npu nageHuu okosio 3000 °C wiu naxe BbILIE.



Heob6xoarnmo o0paTuTh 0c000€ BHUMaHUE HA TO, UYTO U3yYaThb METEOPUTHI
yUeHbI€ CTaJli OTHOCUTEbHO HelaBHO. CrieliMaibHasi KOMUCCHSI, CO3IaHHast
B 1768 romy napukckoii Koposesckoit Akanemueit Hayk, mocie paccmorpe-
HUSI BOMpPOca O MajicHU METCOPUTOB, MPUIILIA K KATETOPUYECKOMY BbIBO-
Iy — «...KAMHU ¢ He0a ITagaTh He MOTYT, UM TaM HEOTKY/1a B3SIThCs!». OT 3TOT0
BBIBOZA TTOCTPaaliv Kak caMu JajbHelIMe HaOaoAeH s 3a MaJalolluMKu
METEOPUTAMU, TAK U YK€ UMEIOIINECS K TOMY BpEMEHU My3€eitHbIe KOJIIEK-
LIMA METEOPUTOB. Pe3yibTaToM TaKOI0 HEBEXKECTBA YUSHbBIX SIBUJIOCH TO, UTO
B CIIIA AMepuKaHCKOEe METEOPUTHOE OOIIECTBO OBLIO CO3MaHO TOJLKO B
1911 roay, B CCCP Komutet 1o meteoputam nipu Akagemuu Hayk CCCP
ObL1 co3naH B 1939 roay, a MexayHapoaHas MmeteopHast opranuzauusi (MMO)
ObL1a co3nana... B 1988 roay! CoBeplilieHHO OYeBUIHBIM SIBJISICTCSI BBIBO, UYTO O
MEeTeOopH1TaX YeJIOBEUECTBO 3HAET KpaliHe Majlo WJIM He 3HAET... TOUTH HUYETO.

BeposiTHO, caMbIM IPeBHUM JTOKYMEHTOM, Ha CETOIHSIIIIHUI IeHb, B KO-
TOPOM YIIOMUHAIOTCS TIepUOANYECKIEe METEeOPUTHBIE OOMOAPIUPOBKU Ha
3emite, sBasgercs auaior Inatona « Tumaii».

CnpaBoyHbIii maTtepuan (u3 Bukuneaum)

MnatoH (puc. 1) — aduHckmit dunocod knaccuyeckoro nepuroaa pes-
Hel Mpeunmn, ocHoBaTe lb NNATOHNYECKOM LWKObl MbICAU U AKagemuu,
nepBOro BbiCLEro y4ebHOro 3aBefeHmA B 3anagHom mupe. [aTbl }KU3HU:
427 no 347 rop, Ao H. 3. OH cuMTaeTCA OAHUM U3 CaMbIX BaXKHbIX U BAUA-
TENbHbIX II0AEN B UCTOPUN YEI0BEYECTBA U K/1toYeBON GpUIrypon B UCTO-
puUn ApeBHErpeyeckoi n 3anagHon ¢nnocopmm — BmecTe Co CBOUM
yuntenem COKpaTomM M CamMbiM U3BECTHbIM U3 CBOMX y4EHMUKOB ApUCTO-
Tenem. Yacto MnaToHa TaKKe HasblBa-
0T O4HMM U3 OCHOBaTenel 3anagHomn
pesurumn n AyxoBHOCTU. TaK HasbiBae-
MbIt HeonnaToHM3m GpnaocopoB, TaKUX
Kak MnoTuH n Mopdurpuit, cMabHO NoBAK-
AN Ha XPUCTMAHCTBO Yepes TakUX OTLOB
LLepKBU, Kak ABryctmH. Anbopes Hopt
YaTxepn oaHaxabl 3ameTun. «Hanbo-
nee npasaonofobHan obuian xapaKkTe-
pUCTUKa eBponenckon dmunocodckomn
TPaAMUMM COCTOUT B TOM, YTO OHa Npes-
cTaBnAeT cobon cepuio NPUMeYaHuin K
MnaToHy».

MnaToH 6bl21 HOBaTOPOM MUCbMEHHO-
ro guManora u gnanektuyecknx ¢popm B

Puc. 1. ITinaton — dunocodumn. K Tomy e oH cumTaeTca
JIPEBHErPEYECKUIA YUEHBIIA, OCHoBaTenem 3anagHon NoauTUYEeCcKom
dunocod 1 nmucaTenb dunnocodumun. Ero cambiii M3BECTHbIN
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BK/lag, — Teopua uaen, no3HaBaemMblx YMO3peHUem, B KOTopoii MNaaToH
npeacTaBaseT peweHue Npobaembl yHUBEPCAIUIA, U3BECTHOE KaK Nia-
TOHM3M (TaKXKe HeOAHO3HAYHO Ha3blBaeMblil 1MBO NIATOHOBCKUM pea-
IM3MOM, IM60 NNATOHOBCKMM Maeanusamom). OH TaKKe ABAAETCA 3Mo-
HUMOM MAATOHUYECKOM NOOBU U NNATOHOBBIX TEN.

O6bI4HO cunTaeTcA, YTo Hambonee peluatollee dpunocopcKoe BANSHUE
Ha Hero okasanu, Hapagy c Cokpatom, AocokpaTuku Mudarop, lepa-
KAUT 1 MapmeHuns, XoTa A0 Halunx AHEeN COXpaHWUAoCb Mano paboT ero
npeAwecTBEHHUKOB, U MHOTOE M3 TOTo, YTO Mbl 3Haem 06 3Tux dpurypax
CerogHs, nosy4yeHo ot camoro MnatoHa. B otanume ot paboT NouTh BCEX
€ro CoBpemMeHHUKOB, Bce paboTbl MnaToHa, Kak NoaaratoT, COXPaHWUINCH
HeTpoHyTbiMK 6onee 2400 net. XoTa Mx NONyAspHOCTL Konebnetca, npo-
nsseneHua MNaaToHa NOCTOAHHO YMUTAKOTCA U U3YYaKOTCA.

Mo ytBepaeHUto Onnmnuogopa, NMaatoH 6bi1 OAMMIUNCKUM Yem-
NMOHOM MO NaHKPaTUOHY (NOeANHOK ABYX HEBOOPYKEHHbIX aT/1eTOB Ha
necyaHol naowasaxe).

OOpatuM BHUMaHME Ha TO MecTo B nuajore [lnaroHa «Tumaii», roe eru-
MEeTCKUI1 kpell, oopaiasick K ConoHy, roBopuT: «Bce BbI 1OHBI yMOM, 100
YMBI Ballld HE COXPAHSIOT B ce0e HUKAKOTO MpeAaHust, MICKOHU TIePeXOI1B-
11Iero U3 poja B poj, 1 HUKAKOIo YYeHMsI, oceaeBliero ot BpemeHu. [pu-
YMHA e TOMY BOT KaKasl. YKe ObUIY U ellle OyayT MHOTOKPATHBIE U pa3ind-
HbIE cJIyyau MOTMOeu JIIOIei, M TPUTOM CaMble CTpalllHble — M3-3a OTHSI U
BOJBI, a ApYrue, MeHee 3HAUUTEIbHbIC, — U3-3a ThICSU APYTUX OEICTBUIA. ..
Tak, BbI XpaHUTE MaMsITh TOJIBKO 00 OJJHOM TOTOTIE, a Beb UX ObLJIO MHOTO
JI0 BTOro; OoJjiee TOro, BhI TaXKe He 3HaeTe, YTO MpeKpacHenii u 6aro-
POIHEHNIMI poJ, JI0AeH XK1UJI HeKOrIa B Ballleil cTpaHe». To ecTh, XKpell ro-
BOPUT O TOM, UTO Y HUX (3KPELIOB) UMEIOTCSI IIpelaHne, UICKOHU ITePeXOI1B-
11Iee U3 pojia B PO, U YIeHHUeE, TTOCeeBIlIee OT BpeMEHM, B KOTOPBIX TOBOPUT-
Csl 0 MHOTOKPATHbBIX 1 pa3IMYHbIX CIydasix TOrMoeu JoAe... U3-3a OTHS 1
BOJIBI, a TAKXKE O MOTOIaX, KOTOPHIX OBLIO MHOTO A0 3Toro. M masnee xpely
MPOJOJIKACT: «...TeJla, Bpalllalollecs 1o HeOOCBOAY BOKPYT 3eMJI1, OTKJIO-
HSIFOTCSI OT CBOMX ITyT€i, M IOTOMY Yepe3 U3BECTHBIE IIPOMEXYTKHN BpEMEHU
Bce Ha 3eMJie TMOHET OT BeJIMKOTo Moxapa. B Takue BpemeHa obuTaresiy rop
¥ BO3BBILLIEHHbIX JIN0O CyX1UX MECT MOABEPXKEHKI O0Jiee TOJTHOMY UCTpebJie-
HUIO, HEXEJIU Te, KTO KUBET BO3JIe PEK UM MOPSI; a IOTOMY MOCTOSIHHBII
Ham 0jaroaeTens Hut n3baBisieT Hac u OT 3TOM Oenbl, pasnuBasachk. Korna
>Ke 00U, TBOpsI HajJ 3eMJiei ounllieHe, 3aTOTUISIIOT ee BOJaMu, YLEJIeTh MO-
TYT BOJIONACHI M CKOTOBOJBI B ropax, MeXay TeM KaK 0OMTATe/IM BalllnX T'o-
POIOB OKa3bIBAIOTCS YHECEHBI IOTOKAMM B MOpE, HO B Hallleii CTpaHe Boaa
HU B TaKOe BpeMsi, HU B KaKoe-JI1M00 MHOe He TIafaeT Ha MoJIsl CBEpXY, a, Ha-



MPOTUB, 110 MPUPOIE CBOEH MogHUMaeTcsl cHU3y. [1o aToil mpuunHe coxpa-
HsIIOLIMeCs y Hac MpeAaHust JpeBHee Beex... Kakoe Obl cllaBHOE UK BEJIMKOE
JiesiHYe UJIA BOOOIIIe 3aMevaTe/IbHOe COOBbITHE HU TTPOU3O0IILIO, OYAb TO B Ha-
11IeM Kpato WU B JIFDOOI CTpaHe, 0 KOTOPOil MbI ITOJIydaeM U3BECTHSI, BCE 3TO
C IPEBHUX BPEMEH 3aIleyaT/IeBaeTCs B 3aIIMCSIX, KOTOPbIE MbI XpaHUM B HAIIIX
Xpamax...».

C BOIOI1 1 TTIOTONAaMM BCE MOHSTHO, a II0JI OTHEM M ITOXKapaMM XKpell IO/ -
pa3ymeBasl METCOPUTHBIE O0OMOApAUPOBKY, BCE CXKUTAIOIINE HA CBOEM ITyTU
M TIJIaBSIIIME JaxKe KaMeHb, a He JJOKaJIbHbIE BYJIKaHbI, KOTOPhIE N3BEPTaioT
JIBIM U TIeTIe]I, COIPOBOXKAaeMbI€ pa3IMBOM paciuiaBleHHOM 1aBbl. [1pu aToM
JKpell yKa3bIBaeT Ha TO, UTO TMOEJIb JI0Ieli OT OrHSI ¥ BOALI IIPOMCXOIMIA He
onuH pa3. To ecTb KaTacTpopuueckue coOObITHSI Ha 3eMJie B ITPOILIJIOM TIPO-
HWCXOIWJIN HEOTHOKPATHO. M moxkapsl Ha 3emJie Xpell CBSI3bIBAaeT C TEM, YTO
«...TeJa, Bpallamlluecs 110 HeOOCBOLY BOKPYT 3eMIU, OTKJIOHSIIOTCS OT CBO-
HX IIyTeii, ¥ TIOTOMY Yepe3 M3BECTHBIE IIPOMEXYTKHA BPEMEHU Bce Ha 3emiie
TMOHET OT BEJIMKOTO IOXKapar.

Ecnu He cuutath [11aToHa, TO epBbIM MCCIe0BaTeeM, KOTOPBIi CBsI3al
KaTacTpouiyecKre COOBITUS Ha IUIAHETE ¢ TPaBUTALlMOHHBIM B3aMMOIEHi-
ctBueM 3emuu ¢ JIyHoit, ObLT aBcTpuiickuii unxkeHep lanc [epourep (ymep
B 1931 ). Bot uto numrer 06 atoM uccienoBateiae H.®D. XKupos B kHure
«Arnantuga. OcHOBHBIE ITPOOJIEMBI aTiaHTonorum» |1, c. 364—365]: «He-
CKOJIBKO OCOOHSIKOM CTOUT TaK Ha3bIBaeMoe “YueHre 0 KOCMUYECKOM JIbae”
(Welteislehre), runotesa, npeaigoxeHHas B 1912 r. aBCTpUiicKMM MHXXEHEPOM
Iepourepom. llIkona [epOburepa mosxe neiTajiach CO3AaTh U3 CBOEH JOKTPU-
Hbl HEYTO BPO/JIe YyHUBEpca, 00bsICHsI0IIET0 UCTOPpUI0 COTHEYHOM CUCTEMBI,
3eMJiM 1 YesioBeuecTBa. DTa runoTe3a, KpoMe TOro, 3aTparuBaeT BOMPOCHI,
MMEIOIINE HEMOCPEICTBEHHOE OTHOIIIEHUE K IIpobyieMe ATIaHTUIIbI, BCe-
MUWPHOMY MOTOMY U JIEAHUKOBBIM TlepruoaaM. ...OaHaKO B CBSI3U C aCTPOHO-
MUYECKUMU paboTaMu, OyOIMKOBAHHBIMU B IIOCTEIHIE ISCATUICTUS, PSIT
MPEAIOI0XKEHWI, BRIABUHYTHIX [epourepom, moarBepauics. ...Bkparie co-
Jep>KaHWe TUTIOTE3bI KOCMUYECKOTO Jibaa ciieayioiiee. MUpoBoe mpocTpaH-
CTBO 3aII0JIHEHO 0€CKOHEYHO pa3pekeHHOI MaTepueil, rIaBHbIM 00pa3oM
COCTOSIIIIEH 13 BOAOPOIa, IMOO B CBOOOTHOM COCTOSTHUH, IMOO B BUIE KOC-
MUYECKOTO JibJia, KOTOPbIA HapaBHE ¢ CUJIMKAaTaMU U HUKEJIMCTBIM XeJIe30M
CIIyXKUT KOCMUYECKUM CTPOUTEIbHBIM MaTepruaaoM. DTH IIPeACTaBICHUS
Iepburepa moaTBepKAAIOTCS JAHHBIMU COBPEMEHHOM HayKu. ...Iepourep 00-
pailiajl BHUMaHue Ha 60raTcTBo 3eMJIM BOJIOM, I/ie ee 0O0JIbIIIe, YeM Y OCTallb-
HBIX IUIAHET, M CTaBUJI 3TO B CBSI3b C ObLIBIM CYILIECTBOBAaHUEM Y HEe JIeISIHBIX
cnyTHUKOB. ...Ilo [epburepy, yncio ynmaBmmx Ha 3eMJIIO OBIBIIMX JICASHBIX
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CITyTHUKOB OTBEYAJIO YMCTY OCHOBHBIX T€OJIOTMUECKUX 3P, T.€. TOMUMO CO-
BpPEMEHHOU 4eTBepTUUHOM JIyHbI UMeIUCh IepBUYHAsI, BTOPUYHAS U Tpe-
TUYHAs JIYHBI, yIIaBIIue B CBOe BpeMs Ha 3eMiio. BeiencTBre BHeceHUS Ha
MOBEPXHOCTh 3eMJIM OOJIBIIMX MACC Jbja, 00JIaJaBILIMX TEMIIEPaTypPOil MeX-
IUTAHETHOTO TIPOCTPAHCTBA, MaleHUe STUX JIYH TTPUBOIUIO K CHIIBHOMY OX-
JIAXXJIEHUIO M CMTOCOOCTBOBAIO HACTYIJICHUIO JIGAHUKOBBIX TIEPUOI0B, BbI-
3bIBasT MACCOBYIO TMOEJTb PAaCTeHUI M XXMBOTHBIX (B pe3yJIbTaTe 4ero oopa3o-
BaJIMCh 3a1eXKU He(TH, KAMEHHOTO U OYporo yrijeil) u BeBiIMMpaHue oosee
TeTUI0JI00UBBIX XKMBOTHBIX. Hanbosbllee KOIM4YecTBO JibJa MpUHeca ¢ Co-
Ooii TpeTryHas JIyHa, Tak Kak 4yeM IpeBHee Obljia TyHa, TeM MEHBIIIEH Maccoi
oHa obJ1anana, 00 MajieHbKHE TJIaHETKU, TPUTSHYThIe OOIBIITMMMU U CTaBILINE
3aTeM UX JIyHaMU, paHbliie TpuTaruBaiuch CoMHIEM U IO ITyTH Monaaaiy B
chepy nputsikeHus 3emsin. Cam [epOurep He YTOUHSIT BpeMEHU MaleHUsI
TpetuyHoii JIyHnl. Kazanoch Obl, Hanbosee peajbHO CBSI3bIBAaTh 3TO MaJAcHUE
C BOBHUKHOBEHUEM OJIEICHEHUST aHTPOTIOTeHa, T.€. YTO MaJeH1e MPOU30IILIO0
B Havaje ero. OnmHako rocjeaoBareau [epourepa, oCHOBBIBAsICh Ha pacueTax,
CBSI3aHHBIX ¢ TTpobJieMoil KaneHaapst Ha «Bopotax ConHua» B xpame Kana-
cacaiig B Tuaryanako (bonuBus), Ipuluin K 3aKJII0YEHUIO, YTO MTaAcHUE
MMEJIO MEeCTO 0KOJI0 22 ThIC. JIET Ha3aj, MocJje Yero 0e3;1yHHOe BpeMsl, O KO-
TOPOM TOBOPAT MU(BI HEKOTOPHIX HAPOIOB, MPOAOKaIOoCh emte 10,5 ThIC.
JIEeT, Korna sIKkoObl MosiBUIach coBpeMeHHas JIyHa, ¢ 4eM repourepuaHIiibl
CBSI3BIBAIOT TaKKe TMOeb ATaaHTuAbl. [1pu cBoeM mpuOIMKeHU HOBBII
CIIYTHUK SIKOOBI CTSIHYJI BOABI OT IMOIIOCOB K 3KBaTopy. O0e BOTHBI, ceBepHast
U 10XKHAasl, BCTPETUBIINCH, CO3[aJIU BOJISIHOM BaJl BLICOTOM B HECKOJIBKO COT
METpOB. MHOXECTBO CTpaH, IIPUMbIKABIIIMX K OeperaM oKeaHOB, ObLIO 3a-
TorieHo. TakuM 00pa3oM MPOU3OIILIN OKPaUHHBIE U CPEIU3EeMHbIE MOPSI.
ITomuMoO TOTO, IPUOMDKEHNE CITyTHUKA BBI3BAJIO TTOABEM BYJKAaHUYECKOM
MarMbl U3 Hep 3eMJTd, TTIoUeMy ee Tep3asiv 3eMJIETPSICEHUSI U ByJIKAHUUECKHe
u3BepxKeHus. Bce 9To B HanboIblIell Mepe MMeIo MeCTO Ha ATJIaHTUAE, B
pe3yjbrare yero oHa noruoJa...».

KocBeHHBIM MTOATBEepsKIEHNEM OTPOMHBIX IlyHaMU B IpeBHOCTH B Kntae
MOXET SIBJSIThCS PYKOTBOpHas 3aToIieHHas meiiepa Ha rope LusH
(puc. 2, 3).

HMHTepecHO, 4TO 00I1lIeCTBA CTOPOHHUKOB TMNoTe3nl [epOurepa B Hallle
Bpemsi cylecTBYoT B AHruu u CIIIA.

CnpaBoYHbIii maTtepuan

OAHMM 13 NepBbIX POCCUMCKUX UCCeaoBaTeNel, KOTopble CBA3bIBAAN
KaTacTpoduueckune cobbiTva Ha 3eme € ee rpaBUTALMOHHbBIM B3aMMO-
nenctesmnem c JlyHol, 6611 n3BecTHbIl ydonor B.A. HepHobpos. MNpuseaem
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Mount Xigiao

>100m

Shiyan Cave

Puc. 2. BeIcoTHbBIE OTMETKM 3aTOIJIEHHOM nelepbl Ha rope LusH

Puc. 3. YuacTok 3arorieHHoli reiepsl Ha rope [lnsH

HECKObKO dparmeHToB M3 ero ctaTbi «MpUUYMHbI BCEMMPHOrO NoTona:
CeMb MUNb NoA Kunem»: «... ONucaHne BceMMpHoOro noTtona B bnubanu,
cnyymBlleroca 5 TbicaAY neT Hasag, ABASETCA Aa/IeKO He eAMHCTBEHHbIM
ynomunHaHuem ob stom 6eactemn. bonee paHHM accMpUncknin muo,
3anuCaHHbIN Ha MMHAHBLIX Tabanukax B XX| Beke 40 H.3., paccka3biBaeT
o [Mnbramelue, cnacliemcs B KOBYEre € pas/iIniyHbIMU }KUBOTHbIMU U MPU-
CTaBLUEM NOC/IE OKOHYaHUA 7-AHEBHOrO NOTONa, CU/IbHOrO BETPA U JINBHA
K rope Huump (Bbicotoit 400 m) B Meconotamuu. ...ECTb 1 eute ogHa
0bwan getanb Bo Bcex NogobHbIX UcTopuAX. JlereHabl yTBEPXKAAIOT, YTO
B CTapble fobpble BpemeHa Ha Hebe He 6bi1n0... JlyHbl. nsunx 8 gono-
TOMHble BpemeHa NOTOM TaK U Ha3bIBa/M «A0NYHHUKaMM». HouHoe cBe-
TWU/I0, NO MHEHWIO HEKOTOPbIX HAapPOA0B, BceBbIWHMIA NOAapyW NHOAAM B

12

KayecTBe KOMMEeHCcaLuumM 3a nepexunTyto Katactpody, To ecTb 3a NOTOM.
3aKOHUYM/ICA NOTON, PA30OLWANCh AOXKAEBbIE TYYM, U HEMHOTUE CnacLumecs
yBuaenu Ha Hebe JlyHy. To ecTb, 8o atoro JlyHy inbo He Buaenu soobuue,
b0 OHa BbIrALENA NO-APYTOMY...

B3r1saHUTE HOUbIO B OKHO, MOXKET OblITb, BUCALLMI B Hebe cepebpucTbin
OMUCK € n30bparkeHMem Ybero-To ML 1 ecTb Ta caman “moHeTa”, ynna-
YeHHan HaM 3a NOHeCeHHble KOraa-To cTpagaHua? B Takom cnydyae ato
camas bonblian u TAXKeNaa mMoHeTa B mupe...Taxenas... He B atom n
TauTCA pasrafika TaliHbl BCEMUPHOTo notona? Hal eAUHCTBEHHbIN ecTe-
CTBEHHbIN CNYTHUK B1arogaps CBoen 3HAYMTENbHOM Macce ABaXKAbl B
CYTKM ycTpaumBaeT Ha 3emne HebosbliMe HaBOAHEHUA-NPUAUBDI. JIyHa
CUIbHEee BCEero NPUTArMBAET Ty TOUYKY 3eMHOM NOBEPXHOCTU, KOTOPas Ha-
X04MTCA K Hell 6nyKe Bcero, B pesy/sibTaTe Yero B NoA/lyHHOM TOUKe Bbl-
pacTtaeT HacToAwmi ropb. Moysa NpunNogHMMaeTcA Ha NOIMETPaA, YPOBEHb
OKeaHa Ha MeTp, a B HeKoTopbix mectax — A0 18 m (3anus daHam B AT-
naHTuKe). B Hanbonee yaaneHHow ot JlyHbl TOUKe 3eM/M TaKol e ropb
pacTeT y»Ke NoTOMY, YTO 3TO MECTO MeHbLUe BCEro NPUTArMBaETCA K TA-
YKENOMY CMYTHUKY.

M xoTA Ntoamn AaBHO NPUBbLIKAW K 3STOMY 0b6blAeHHOMY, Ka3aaoch bbl,
ABNEHUIO, B Hawwel CONHEYHON CMCTeME OHO YHWUKA/IbHO. ACTPOHOMbI
He 3HaOT 4 PYroro TaKoro NpUMepa CyLLeCTBOBAHMA Y CPaBHUTEIbHO Ner-
KOM nniaHeTbl TUMNA Halwel TaKoro TAXKen0ro cnyTHUKa. MNpasuabHen,
CYMTAIOT yUYeHble, 6bls10 6bl Ha3BaTb 3emto M JIyHy He NAaHeToln 1 ee
CNYTHUKOM, @ ABOMHOW NaaHeTol. ..M BOT KpuBas BbiBena A4PO rope-
nAaHeTbl IPAMEXOHbBKO K 3eme. Mo Bcem 3aKoHam HebeCHOM MexaHUKK
BbIXOAMT, YTO NOCAE 3axBaTa rPaBMUTALMOHHbIM nosem 3emaun ntoboro
Tena byaeT nponcxoauTb NOCTENEHHOE TOPMOXKEHME NocefHero B pas-
peXeHHOM, HO BCE *Ke He MYCTOM NPOCTPAHCTBE BOKPYT HalLel NaaHeTbl.
...Ecnu xotuTe, To NYHA OBBMHAETCA B OPTAHU3ALIMM TNOBA/IbHOW
KATACTPO®bI».

[Tpu cOnkeHUU TpaBUTALIMOHHOE BO3EHCTBUE NOJIKHO OKA3bIBATh BT -
siHUe Ha aBuXeHue Kak JIyHbl, Tak u 3emuin. VI3 cxeMbl IBUXKEHUS TUIAHET U
ux cnyTHUKOB B CotHeuHO# cucteMe (puc. 4) caenyeT, uTo mpearonaraeMast
opbuTa JIyHbl Haxoausach Mexay 3emieid 1 Mapcom. ITpu atom JlyHa nBu-
rajlach B TOM ke HarpasjieHuu BOKpyr CoJiHIIa, YTO U ApyTue miaHeTsl. [Tpu
conmxenuu ¢ 3emuieit JIyHa noskHa Obliia MEHSITh CBOIO OpOUTY, KOTOpasi C
TeYeHUEM BpeMeHM CTaHOBMJIACh Bce Oymke K opourte 3emiin. JIyHa B Ipo-
11IJIOM MOTJIa UMETb COOCTBEHHbIE CTYTHUKU U METEOPHBbII UM aCTEPOUTHbBIN
nosic. C onpeaesieHHOro Nepruoia BpeMeH! IrpaBUTAllMOHHOE BO3JEHCTBHE
JIyHBI cTasio BhI3bIBAThH HA 3eMile 3eMJIETPSICEHUST U 1lyHAMU, COMPOBOXK/Ia-
JolIMecs MeTeopuTHOM bombapaupoBkoii. BeaeactBue comvkeHust JIyHbI ¢
3emJieil 1 yKopoueHreM coOCTBEHHOM opOUThI JIyHbI epuoabl CONMXKEHUS
TUIaHeT (LUKJIbI) JOJKHBI ObUIM YKOPAuYMBaThCS.
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R = 1433 MnH 1M

R =778 MnH kM

R =150 MnH kM

R =108 MAH kv

D, = 1350 ki kv

D, = 82,217 wi

F—M 7w Ds = 55400 wnw
L i

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

D, = 750 MiH

Puc. 4. CoBmetieHHas cxeMa aBuKeHUs miaHeT COTHEYHOM CUCTEMBI, CITyTHUKOB
IJIAHET U BPAIlICHHUs TUITAHET BOKPYT COOCTBEHHBIX OCEei

J71s1 moATBEPXKAEHUSI BBILLIEU3IOKEHHOM TUIIOTE3bl PACCMOTPUM JIPEBHUE
COOBITHSI Ha 3eMJie, KOTOPhIE YCTAHOBIEHBI YYEHBIMU, apXEOJIOraMU U UCTO-
puxkamu. Bo-trepBbix, orMeTnM, uyto nuanor [linarona « TuMaii», BEIIEPKKI
13 KOTOPOTO MPUBEAEHbI B HaYaJle CTaThH, MOATBEPXKIAET JAHHYIO TUITOTE3Y
C TOYKHM 3PEHNST HEOJHOKPATHOCTU U ITEPUOINIHOCTA METEOPUTHBIX OOM-
0apAMpPOBOK U TTOTOIIOB Ha 3eMJIe.
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CrenyonmM MOATBEPXKICHUEM pacCMaTPUBACMOI TUTTOTE3bI SBISIETCS
¢akT ycTaHOBJIEHUSI aMePUKAHCKUMHU YYEHBIMU METECOPUTHOI GoMObapau-
poBKHU 3eMJu Ipudan3uTenbHo 12,8 Toic. aeT Hazan. I1paBaa, rpymmna aMme-
pukaHcKux uccienoaresein n3 Kanudopnuiickoro yHupepcuteta (CILA)
Bo raBe ¢ Bennu Bonbg0ax u [Ixxeiimcom KeHHeToM IpuiepKuBaeTcs 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. n1eT B Ipennanguu, CeBepHoit u FOxHoit AMepuke, u EBpone
(puc. 5) coaep:xat HaHOaIMa3bl (aJIMa3bl AMAMETPOM MEHbBIIIE MUKPOMETPA).
HaHnoanMasbl o0pa3yloTcs U3 4acTuIl yIrjepoaa Mpy BbICOKOM JAaBJICHUU U
temnepatype Boile 1800 °C, KkoTopast 1oCTUTaeTCsl WIM IIPU SIASPHOM B3PhI-
BE, WJIU MPU CTOJKHOBEHUU 3eMJIM C aCTepOMIOM MU KoMeToit. [To3xe
(2018 ) aTOM TPYMIIOI yYEHBIX OBLJIO YCTAHOBJIEHO, UTO 3€MJISI B TO XK€ caMoe
BpeMs (12,8 ThIC. 1eT Ha3am) Oblla MOKPHITa TOHKMM CJI0EM ILJIaTUHO-UPU-
NIMEBOM MbLIA, KOTOPOH B APYTUX CJ0SIX HET. [Ipu 3TOM cCOOTHOIIIEHUE T1a-
TUHBI U UPUINS B ITBLTA TOTO TIEPHOIA pa3TndaeTCs IUTSI pa3HbIX TOUEK 3eMITH.

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

B npo0ax y1baa Toro xe Bo3pacta, B3SIThIX B AHTapKTuae, [peHnananm n
Poccuu, Hanuim aHoMalIbHO BBICOKME KOHLIEHTPAI HUTPAaTOB, OKCAJIaTOB,
aleTaToB U CoJIell MypaBbMHOM KUCIOTBI. BCce OHM MOSIBISIOTCS TIpU cropa-
HUM OmoMacchl. PacueTsl mokasanu: 4ToObI JaTh TAKME KOHIIEHTPALNT, HaI0
OBLTO CXeUb Bee KMBOE Ha IuTornany B 10 MuTH kM2, 1t 9 % Beeil CyXOITyTHOI
o6uomaccel 3emuin. Bee BrilenepeyrciieHHOE yKa3bIBaeT Ha TO, UTO IIPOM30-
1LLJIO CTOJIKHOBeHME 3eMJIU ¢ KOMETOI, a He acTepounoM. KoMeThl B oTinuue
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OT aCTepOUJIOB, COCTOAT IVIABHBIM 00pPa30M U3 CHETA U Jiblia, a TAKXKe HEKO-
TOPOTO KOJIMYECTBA KaMHel padHoro nuameTrpa. CocTaB UX, B OTJIMYUE OT
OIHOPOJHBIX aCTEPOMIOB, BCETIa Pa3HbII IJIsI pa3HbIX ToUeK. [Tie-To OosbIiie
OJIHOTO MeTajlia, Tae-To0 — Apyroro. CToiKHOBeHUE (PparMeHTOB KOMEThI
(JTbma M KaMHei) ¢ 3eMJIeit TIPOMCXOIUT cpa3y BO MHOXKECTBE MECT, KaK, BITPO-
yeM, U pa3HOpa3MepHbIX METEOPUTOB BO3MOXKHOTO METEOPUTHOTO Mosica
JIyHBL.

CnpaBouHbIli MaTepuan

JlyHa morna umeTb U cO6CTBEHHbIE CMYTHUKKU, KOTOPbIE OHa MOrNa
TEPATb NPM 0YepeaHOM CONUMKEHMM ¢ 3emieit. TaKMMM CNYTHUKaMK MOr-
/M ABAATLCA acTepoubl, ynaslime Ha 3emo oKoao 34 MAH neT Hasag
(oguH actepomng ynan 8 CesepHoit AMepuke, BTopoit — B Cubupm), npw-
mepHo 65 maH neT Hasag (OkataH, Mekcuka) u npumepHo 250 maH net
Ha3ag (AHTapKTMAa). AcTepons, ynaswuii Ha 3emto npumepHo 65 maH
NleT Has3af, cYMTaeTca NPUUMHON rmbenn AMHO3aBpPOB. TaKKe NMetoTcs
CBeAEeHMSA, MOKa reoIorMYeCcKmn He NOATBEPKAEHHbIE, O NaJeHUM Orpom-
HOro acteponaa B paioHe PUAMNMNMUHCKOro MopsA NPUMEPHO 22 TbiC. NeT
Has3ag,

O4YeBUIHO, YTO CJIENOB MePUOIUYECKUX METCOPUTHBIX OOMOAPIUPOBOK
Ha 3eMJie (pyc. 6) TOJIKHO COXPAaHUTHCS B JOCTATOTHO OOJTBIIIOM KOJIMYECTBE.
Ho ydeHble 3TUX clIegOB MOKa He 3aMeyvaloT. A HeoObIYaliHbIN MHTEpEC B
nuainorax [linatoHa y ydeHbIX BBI3bIBAET JOCTATOUHO 3aypsITHOE TOCYAapCTBO
ATnaHTHIIa, BOUHBI B KOTOPOM MMEJM HA BOOPY>KEHUU KOTIbS U JIYKM, & TaK-
Xe... 0oeBble KosecHUIIbI. C O0JIBIION 10JIeil BEpOSITHOCTHU, TOCYAapCTBO
ATiaHTUIa BOBHUKJIIO ITOCJie TMOes U IpEBHE M BbICOKOPAa3BUTOM IMBUIIU3ALIU
npumepHo 12,8 Toic. et Hazaf. [To uccienoBaHUSIM aMePUKAHCKUX YYEHBIX,
MMEHHO B 9TO BpeMsl ITPOU3011I0 KaTacTpodruueckoe CTOJKHOBEHUE 3eMJIU
¢ KOMeTOM. ATJIaHTU1a, a TAKKe s APYTUX FOCY1apCTB, BOSHUKILIMNX Ha PY-
WHax ApeBHeN HMBUIU3ALMU, TTPOCYILIECTBOBAIN OTHOCUTEIbHO HEAOJTO U
OBbLIY YHUUYTOXEHBI 36MJIETPSICEHUSIMU, LIyHAMU U METEOPUTHBIMU JOXISIMU
npuMepHo 11,5 Tbic. ieT Ha3ax rpu 3axBate JIYHbI TpaBUTALIMOHHBIM MOJIEM
3eMiu 1 npeBpaileHreM JIyHbl BO BpeMEHHbI CITYTHUK 3eMJIU. DTOT UHTE-
pecHelmii U Tparuueckuii Borpoc OyJaeT pacCMOTpeH B pasaelie 5.4 aToit
KHMTH. A TTOKa pacCMOTPUM CYIIECTBYIOIIME CIeAbl METEOPUTHBIX OoMOap-
JHUPOBOK Ha 3emJie B ITPOLLIOM.

VnuButeabHble TPUPOJHBIE 00PAa30BaHUS B BUIE KAMEHHbBIX BEPTUKAJb-
HBIX WJIM HAKJIOHHBIX CTOJIOOB BCTpeUaloluecsi BO MHOTMX CTpaHax Mupa
(puc. 7—14), MOTYT SABIATHCS MPSIMBIMU CBUAETEISIMU METEOPUTHBIX OOM-
OapaupoBoK Ha 3emuie B npoliioM. B Poccuu mpupoaHbie cTon0bl HaX0asIT-
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cs1 Ha Mbice CToI0UaThIii Ha 3amagHOM Iobepexbe ocTpoBa KyHamup
(puc. 7, 12), a rakxxe B KpacHosipckoMm kpae (puc. 13—14). Ha Kynaiupe
CTOJI0BI Oa3anbroBhie, B KpacHosspckoM Kpae — u3 cueHurta. OmHaKo K Ha-
CTOSIIIIEMY BPEMEHU yUeHbIe BBIIBUHYJIN TOJIHKO MPEANON0XKEHNE, UTO MPU-
poIHbIE 00BEKTHI B BUIE BEPTUKAILHBIX 023aJIbTOBBIX CTOJIOOB 00pa3yIOTCs
B pe3yJIbTaTe BYJIKaHUUECKOM aesTeIbHOCTU. KamMeHHbIe 6a3abTOBbIE CTOJI-
OBI MOTYT UMETb OT TPEX 0 CeMU rpaHeit. Ha cerogHAIIHmiA IeHh OCHOBHOM
MPUYMHOI 00pa3oBaHus 0a3aJIbTOBBIX CTOJIOOB, YACTO UMEIOIINX MPaBUJIb-
HYIO TEOMETPUUYECKYIO (DOPMY, CUUTAETCS YMEHbBIIIEHNE 00beMa pacIiaBIcH-
HOro 6a3ajibra Mpu ero ocThiBaHUU. PazMephl mornepeyHoro ceuyeHus: oopa-
30BaBIINXCS CTOJIOOB U3MEHSIOTCS OT HECKOJIBKUX CAHTUMETPOB IO METPA 1
6osiee. CTosiOBI Yyallle BCEro MMEIOT BEepTUKAIbHYIO HarpaBieHHOCTh. C 1o-
MOIIIbIO BKCTIEpUMEHTa yuyeHbIM JIuBepnynbckoro yHuBepcurera (rnpodec-
copa An JlaBayuin u DHTOHU Jlamypa) yaanaoch, 110 MX MHEHUIO, CMOCIUPO-
BaTh Ipoliecchl GOpMUPOBaHUS BYJKAHUUYECKUX CTOJOOB MoOpsiaka
50—60 muH steT Ha3an. McciaenoBaHus mokasajiu, 4To paciilaBjieHHas 0a-
3aJbTOBAs MOPOAA HAYMHAET PACTPECKUBAThCS, KOTAa ee TeMIlepaTypa cra-
HoBuTcs Ha 90—140° HMKe TeMIiepaTypbl KPUCTALIM3ALMM, KOTOpasi B cyvae
6azasnbTa coctaniseT 980 °C. To ecTb KaMeHHBIE CTOJIOBI U3 Oa3aibTa UIn
cueHuTa oopasyrorcs npu temreparype 840—890 °C.

Puc. 6. [1peanonaoxXuTebHbI BUI METEOPUTHBIX 0OMOapAMPOBOK Ha 3eMiie
B IPOILLLJIOM
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Puc. 8. Bogonan JIutnanecgocc cpenu KaMeHHBIX BEpTUKAIbHBIX cTOJ100B. Mcnanaust Puc. 10. I'en la [lua. BeeTHAM
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Puc. 13. HartmonanwsHelii mapk «KpacHospckue CToa0b»
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Puc. 14. Ipuponnsrii mapk Epraku B KpacHosipckoM Kpae

Ho ecTb omHO MecTO Ha TJIaHeTe, KOTOPOe MepedepKUBaeT TUIIOTe3Y JIr-
BEPIYJIbCKUX YUEHBIX O BOBMOXHOCTH 00pa30BaHMsI KAMEHHBIX CTOJIOOB 3a
CYET BYJTKAaHWYECKOM AeSITEIBHOCTH, a TAKKE TUTIOTe3y aMePUKAHCKUX yUe-
HBIX 00 00pa3oBaHNM 0a3aJIETOBBIX CTOJIOOB 3a CUET MOIbeMa pacIliaBIeHHOM
Marmbl U3 MOPCKUX INIyOnH. M B1o0aBOK mepeuyepKrBaeT CyIIeCTBYIOIIYIO
KJ1accuduKkaluio ApeBHERIIeH 310X1 Ha KAMEHHBbI, OPOH30BBIN U XKeJIe3HbIM
BeKa. Pedyb, KOHEUHO Xe, UaeT 0 3HaMeHUTOM rope baitryamans B Kurae,
Ha KOTOPOIi XOPOIIO BUIHBI OCTATKU IPEBHETO TEXHUYECKOTO YCTPOICTBA,
«BMeYaTaHHOTO» B 6a3ajibToBbIe CTOIObI (pUc. 15). Kak rosaraet aBrop, 310
OCTaTKU IPEBHETO JUPHKAOIISI C IBOMHOI 000JJOYKON 1 CUCTEMOM Ta30BbIX
OautoHoB. Bo3pacT nupukadiist He MOXKeT IpeBbIaTh 13—20 Thic. 1eT. Mare-
pua xe 6a3aJbTOBBIX CTOJIOOB UMEET BO3PACT AECSATKOB MU COTEH MUJUIMO-
HOB JIET U, HUKAKOM UCKYCCTBEHHO CO3/IaHHbII 00bEKT HE MOT COXPAHUTHLCS
3a 310 BpeMsi. M B Bo3pacTe nuprkabJis, 1 B BO3pacTe MaTeprajia 0a3aJlbTOBbIX
CTOJIOOB KaKuX-1100 cCOMHeHM T HeT. BodHMKaeT napanokc Mex Iy BO3pacToM
IUprKa0JIsl M BO3pacTOM MaTepuaja 0a3aabTOBBIX CTOJ00B. M 00bsIcHeHne
MOXET ObITh €IMHCTBEHHBIM — HE ByJKaHUYECKU1 Oa3aibT, a camu 0a3asb-
TOBBIE CTOJIOBI MMEIOT TOT Xe BO3PAcCT, UTO M TUPUKAOJIb, TO €CTh OKOJIO
13—20 ThIC. JIeT. B OKpEeCTHOCTSIX TOPBI HET OCTATKOB KaKOro-J11bo IPpEBHETO
ByJikaHa. M peanbHast mpuurHa ruiaBjieHus 6a3aisTa ¢ 00pa3oBaHEM CTOJIO0B
U «BMeYaTbIBAHUEM» TUPUKAOJISI B TOPY — 3TO UHTEHCHUBHAS METEOPUTHAS
OoMOaparpoBKa BO BpeMsl ouepeaHoro commkeHus JIyHol ¢ 3emieii. OueHb
XO4YeTCsI HalIesIThCsI, YTO BO BpeMsI METCOPUTHOM O0OMOApAUPOBKU TN PIKAOIb
HaxXOAWICS B Ielliepe cKajbl (B 3alIMILIEHHOM aHrape) 0e3 aKuIaxa.
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Puc. 15. Ocratku TeXHU4YECKOTO yCTpolicTBa Ha rope baliryHmmans. Kurait

Ho cinegamu MeTeopuTHBIX 00MOApAMPOBOK Ha 3eMJIe MOTYT SIBJISITHCSI HE
TOJIbKO 0a3aJIbTOBbIE UJIM CUEHUTOBbBIE CTOJIObI, HO M U3BECTHSIKOBbBIE CKaJIbl
1 IPaHUTHBIC TOPBI CO ClieaMu IjlaBieHus rpaHuTa. Ha puc. 16 mokasan
3HAMEHUTHIA N3BECTHSIKOBBIN «KaMeHHbIN Jiec» [lnnnues B Kutae. [pu-
MEPHO TaK e BBINISIAAT U3BECTHSIKOBbIE CTOJI0bI HA peke JIeHe B AKyTuu.
VYyeHble CYUTAIOT 3TU U3BECTHIKOBbIE 00pa30BaHUs PE3yIbTaTOM 3PO3UU U
BbIBeTpUBaHUS. OHaKO (hopMa U3BECTHIKOBBIX MTMKOB 0O0JIbIIIE HATTOMUHA-
€T pe3yJIbTaT IJIaBJIeHUs] U3BECTHSKOBOI rOpbl MPU €€ METEOPUTHON OOM-
OapaupoBKe.

Puc. 16. «Kamennblii nec» nnmuae. Kurait
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M3BecTHO, 4TO TemIepaTypa IJaBJIeHUS U3BECTHSIKA COCTaBIIsIeT OKOJIO
2600 °C, Temnieparypa XeJIe3HbIX METEOPUTOB ITPU MaJeHUU MOXKET TOCTUTATh
3000 °C, yTo BIIOJIHE JOCTATOYHO 151 BLIOOPOYHOTO (HE CIUIOIIHOTO) TIJIaB-
JICHUSI U3BECTHSIKA. [paHUT MMeeT TeMIiepaTypy IiaBieHust okojao 1215—
1260 °C v ipu 1utaBiieHM He o6pa3syeT cTos0oB (puc. 17).

Puc. 17. IpanutHas ropa Xang Joym. CIIA

Ene ogHuM 1okazaTebcTBOM 00pa3oBaHusl 6a3aIbTOBBIX CTOJIOOB B pe-
3yJIBTaTe METEOPUTHBIX OOMOAPIMPOBOK 0a3aIbTOBBIX CKaJl SIBJISIETCS IIOJTY-
nycTbiHs [o6u B Monrommu. B 1946—1949 rogax TaMm paGoTain TpU KOM-
IUIEKCHBIE UCCIIeA0BATEIbCKIE SKCIEAUIINY ITOJ PYKOBOICTBOM M3BECTHOTO
yueHoro-najieoHtosora M.A. Edpemona. B knure «/lopora BeTpoB. [o0uii-
CKMe 3aMeTKU» [4] OH 04eHb ITOAPOOHO OIKCAI Te0JI0TMIYEeCKIEe 0COOEHHOCTH
pa3HbIX yacTeit [oOu, yacTo oTMeuast HaJimure 0a3ajabToBbIX cKaul (puc. 18).
bonbimHceTBo ckan M.A. EdppemMoB olieHMBaJT Kak JOCTATOUHO MOJIOJIbIE MO -
HSITUSI, B TOM YKCJIE Y BYJIKAHUYECKOTO MTPOUCXOXKACHUS, TTPOU3OLIEAIINE
HECKOJIbKO IECSITKOB MJIM COTEH ThICSIY JieT Hazal. M B KHUre ecTh TUIb OTHO
YIIOMHUHAaHKWE 00 YBUACHHBIX CTOJIOUATHIX 00pa3oBaHUsIX 0a3ajibra [TaMm Xe,
c. 226]. A 3TO 3HAYUT, YTO OA3aJILTOBBIE CTOJIOBI HE 0Opa3yIOTCs IIPU U3BEP-
JKeHUU BYJIKaHOB. W 6a3aibroBbie cKaibl B [00M KpaiiHe peaKo IToABEeprajich
METEOPUTHBIM OOMOAPAUPOBKAM Ha MPOTSIKEHUN YKA3aHHOTO BhIIIE MepU-
ona BpeMeHU. Ho 1 B 04eHb JajIeKOM MPOIILIOM METEOPUTHBIE OoMbapau-
poBkU B [oOu npoucxoauiau KpaiiHe penko. B MHTepHeTe yaaioch HAUTU
TOJILKO O/IHY (poTorpaduio 3apyoexxHbIX ucciaenonaresneit B [oou, Ha KOTopoit



MMOKa3aHbl CKaJIbl ¢ 0YeHb pa3pylIeHHBIMY TEMIIEPaTypOil M BETPOM Oa3ajib-
TOBBIMU cTOJI0aMu (puc. 19). BeposiTHO, Bo3pacT TaKMX cKaJsl OLIEHUBAeTCs
MUWUIMOHaMU JieT. [1omoOHbBIe Ke clIeIbl pa3pyIIeHUi OT CUJIBHOTO BETpa
umeroTcst B BepxHeit yactu bamau JIbsiBona B CLLA (puc. 20). OueBuaHo,
YTO XOPOIIIO COXpaHUBIINMECs 0a3aJbTOBbIE CTOIOBI Ha puc. 7—12 ciaexyet
CYUTATh OTHOCUTEIHHO MOJIOABIMU, BOZHUKIIIUMU MTPU METEOPUTHBIX OOM-
OGapaMpoBKax AECATKU WJIM COTHM THICSY JIET Ha3ad. DTO XKe CIpaBeTUBO U
17151 6a3aJIbTOBBIX CTOJOOB Ha PUC. 15, YTO MOATBEPKAAET OTHOCUTETHHO MO-
JIOAOW BO3PACT OCTATKOB AMPUXKA0Jst HA rope baiiryHmans B Kutae.

£

Puc. 19. bazansroBbie ckanel [06U, MOABEPriIMecss METEOPUTHBIM
OoMOapaMpoBKaM MUJUIMOHBI JIET Ha3al
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Puc. 20. bamrag IssiBona. CILLA

K pazneny MmeTeoprUTHBIX 00MOapAMPOBOK B IIPOIILIOM CJIEIYET, BEPOSITHO,
OTHECTU U 3arajlouHble arpeCcCUBHbIC APEBHETPEUECKUE HA3BAaHMSI TJIAHEThI
Mapc (6or BoiiHBI) U eT0 cIyTHUKOB — PDoboc (cTpax) u deitMoc (yxac).
3n0Bele KpacHoBaThlii Mapc (puc. 21) Mor ObITh XOPOIIIO BUIEH Ha Hebe
TIPU BEJTMKUX MIPOTUBOCTOSTHUSIX B TIEPUOJT, KOTOPBI TTPEIIIeCTBOBAT METe-
OPUTHBIM 60MOapAMpPOBKaM Ha 3emiie, YHUUTOXABIIUM Y JIIOJeH BCe — U
CeJIbCKOXO3SIMCTBEHHbIE MOCEBbI, U CKOT. JIyHa B 3TOT Mepuoa HaxoauJach
Jajgeko oT 3eMJu M BU3yaJbHO cJ1abo IpocMaTprBaiack. MeTeopHbIe o-
TOKH, 110 BCe BUAUMOCTH, IBUTAIUCH 110 opouTe BoKpyr CoJiHLIa Briepeaun
¥ nmozaau JIyHsl. I1pu 3ToM MeTeopuTHbIE 0OMOAPAMPOBKM BHI3bIBAIM Ha
3emiie «cyMepKM» — 3aIbIMJIEHUSI OT JIECHBIX MoxXapoB. [1pu conxeHuun
JlyHbl ¢ 3emiteit akTUBM3MPOBAIACh BYTKaHUYECKAs NeATeIbHOCTD, YTO 10~
MOJIHUTEIBHO 3abIMJISITIO Y 3aMbLIsLI0 aTMocdepy 3eman. JIIuTeIbHOCTh
«CyMepeK» 10 MHAYMCTCKOM XPOHOJIOTMU cocTaBsiia okoo 20 % ot mjiu-
TEJIbHOCTU 9p — MEePUOI0B MexXay cOmmxkeHusiMu JIyHsl ¢ 3emueit (pazaen
2.1.5 nannoii kuurn). Yactpb «cymepek» Obl1a 0O4eHb TEMHAas 0€3 BUIMMOTO
CouHiia, a yactb — 0oJiee cBetIas u co ciabo BunuMbiM ConHueM. B xpo-
HOJIOTMHU Malisl OTpaXkeHa TOJIbKO YacTh JVIUTEJIbHOCTHU «CyMEPEK» 0€3 BUIAM -
moro CosiHa. DTa JVIMTEIbHOCTD IMOYTH B 2 pa3a Kopoye oOlIei JTUTEb-
HOCTH «CyMepeK» M0 UHAYUCTCKOU XpOHOJOTUU, KOTAa Mepe/l U Mocje TeM-
HBIX «cyMepeK» CoJIHIIe OYeHb ¢J1abo MPOCMaTPUBAIOCh Ha HEOOCKIIOHE.
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Puc. 21. flpkocth Mapca npu BeTMKOM ITPOTUBOCTOSTHUHU € 3eMJIeii

JlerennapHsble IIUT U KOIIbe, cuuTaBIIMecs B JIpeBHeli [peniu cuMBoI0M
Mapca, pumckoro tapst Hymor [Tomnunust, BeposiTHO, ObLJIM U3TOTOBJIEHbI
C IpUMEHEeHNEM METEOPUTHOTO XeJle3a U3 YIaBIINX METCOPUTOB.

1.2. O6pasosaHue yrna, HedTU U ra3a — A0Ka3aTeNbCTBO
MeTeopPUTHbIX 60M6apAMPOBOK M LyHaMu Ha 3emne B NPOLLIOM

B HermpocToM Tporiecce o6pa3oBaHUs YIIIEBOIOPOIOB Ha 3eMIIe TIepBO-
HavaJbHO J0JIKeH ObLT 00pa3oBaThesl yrojib. OOLIEeNpUHSITasl B HACTOSIIIIEE
BpeMsI Bepcust 00pa3oBaHUs YIJIS MPEIIoJiaracT IBe OCHOBHBIC CTaINN —
TophoobpazoBaHue U yriedukaluio. B reosornyeckoM npouuiom 3emiiu cy-
11IECTBOBAJIM MHOTOUYMCJ/IEHHbIE PACTEHHS, KOTOpbIe MOcye ruben nocre-
MEHHO HaKaIUIMBAJIMCh B HU3MHAX, BbI3bIBask ToppoodpazoBaHue (puc. 22).
Ha sTom 3Tane 6uomacca pasiaraeTcsi B 00J0Tax ¢ OrpaHU4eHHBIM TOCTYITOM
kucaopoa. ITocreneHHo TopdsiHbBIE T1ACThI OITyCcKaloTCs BHU3. boiioTta me-
pechIXaoT, 3aTariMBaloTcs MopeM. Ha TopdsHBIX c10sIX HaKarJuBarTCs
ocajouHble Topoabl. [Toa Bo3aeiicTBueM TeMmnepaTypbl U JaBjeHUs TOPQ
npeBpalaeTcs B Oypblil yroyb, TO €CTh HAUMHAETCS Mpollece yriaedukaiu.
[1pu nanpHEeIIIEM OITyCKaHUM BIJTYOb 3eMJTH, TTOM ACHCTBUEM PACTYIITNX TEM-
nepatypbl U JaBjeHusl, Oypbie YIJIU MpeBpallialoTcsl B KAMEHHbIe, a 3aTeM B
aHTpaluT u aaxe rpacdut. [Ipoiecc TopdoodpazoBaHus 1 yriiepukauuu
JUTUTCS MUJUTMOHBI JIET.

Puc. 22. Tak, Ha B3[JIsi1 XyIOXXHMKA, MOTJIM BBITJISIAETD IpEBHUE Jieca

M3 cpaBHEeHUs pacmoiOXKEHUSI Ha T1aHeTe TOPMSIHUKOB (puc. 23), yriei
(puc. 24), mectopoxaennii HedTu (puc. 25) u raza (puc. 26) MOXHO cAeaTh
BBIBOJI, YTO 0Opa3oBaHue yrieil, HepTu 1 raza 0fHO3HAYHO CBSI3aHO C Ha-
KOIUJICHEM OpTaHMYECKUX BEIeCTB B JajieKoM mponrioM. Ho crour 6omee
MOAPOOHO OCTAHOBUTHCS Ha TPpeX (haKTopax Ipu 00pa3oBaHUU yIJiel U3 Top-
(a: TemriepaType, TaBICHUN U BPEMEHU.

HccnenoBaHus MOKa3bIBalOT, YTO BICOKAsS TEMITEpaTypa — 3TO OCHOBHOM
(haxTop npeBpaiieHus Topda B yroab. MI3BeCTHO, UTO TeMIlepaTypa 3eMJIN
MOBBIIIAETCS 110 Mepe yIr1ydseHuss — Ha Kaxible 100 M r1yOuHBI OBBILIEHKE
TeMIepaTyphl cocTaBisieT npubausutesbHo 3 °C, HO, B 3aBUCUMOCTH OT CO-
cTaBa ITpYHTOB, MOXeT KoJjiebatbcest oT 0,5 no 15 °C. Haubosbliiee moBbIlLIEHUE
teMmnepaTypsbl, paBHoe 150 °C Ha 1 kM, 3apeructpupoBaHo B mtate OperoH
(CIHA); nanmenbiee — B FOAP (6 °C na 1 km). Biusinue temriepaTypsl Ha
npoliecc yriaedukanuu ObLI0 10Ka3aHO B OKCIIEPUMEHTE — MPU HAarpeBaHUU
0e3 mocTyna KUciaopoaa Topd mpeBpalnraeTcs B CyOCTaHIINIO, TTOXOXYIO Ha
AHTPALIUT.

[t mepexoma Topda B OyphIil yroib HyxKHa TeMIiepaTypa Boiie 35 °C,
KOTOpast JOCTUTAeTCsl Ha IIyOMHE B COTHU METPOB OT MOBEPXHOCTHU 3€MJIU.
st npeBpailieHusi cyoCTaHLIMU B aHTPALMT HY>XXKHO HarpeBaHue 10 250—
300 °C, 4TO COOTBETCTBYET INIyOMHE B HECKOJIbKO KuJioMeTpoB. [1pu Temrie-
parype 390—400 °C yroub npeBpaiiaercs B rpadut. ToabKo BIUSIHAEM TEM-
repaTypbl MOXKHO OOBSICHUTD, TTOUYEMY B APEBHUX 3aJI1eXKaX MHOTIA BBISIBIISTIOT
OypBbIii yToJib, a B 00JIee MOJIOABIX — aHTPALIUT.
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~ 297 bn bbl

110 bn bbl

~ 30bn bbl

CIA.WORLD FACTBOOK. CRUDE OIL. PROVED RESERVES. Data from 2013

Puc. 25. Cxema mecTtopoxxaeHuit HehTH Ha TUTAHETe

Puc. 26. Cxema MeCTOPOXIEHMIA ra3a Ha TUTaHETe

Yro KacaeTcs NaBAEHUS, TO €ro PoJib B 00pa3oBaHUM YIJIsl 10 KOHILIA TOKa
He yCTaHOBJIeHAa. B Xolie 9KCIepuMEHTOB He yIaJloCh TOOUThCS yriieduka-
1KY Topda UCKITIOYUTETBHO MO BAUSIHUEM AaBieHus. KoHeuHo, noja Bo3-
JecTBUEM JIaBjieHUs TOPd YIJIOTHSIETCSI, YMEHBIIAIOTCS €ro MOPUCTOCTD U
BJIaXKHOCTh. B TO e BpeMs BBICOKOE 1aBJIeHUE MPETSITCTBYET BHIXOAY Ta30B.
B 3asiexxax yrjisi Mo MOIIHBIMU TJIaCTaMU TTOPOJ HAKarMBaeTcsl MEeTaH.
W uHTEpecHo TO, UTO MO TAKMMU 3aJIeXKaMu MOPOJT YTOJIb YaCTO HAXOAUTCS
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Ha paHHUX cTagusx yriaedukanuu. Mcue3HOBeHUE CIOMCTOCTH YTJISI MOXKET
MPOUCXOIUTD KaK IMOJ BIUSHUEM JABJCHUS, TaK U MO BIUSIHUEM TeMIIe-
paTyphl.

PaccmarpuBas hakTop BpeMeHU, clieyeT OTMETUTD, UTO €ro BIUSHUE Ha
npoliiecc yredukauuu TpedyeT fajibHENIIEero U3y4yeHUsl. boJIbIIMHCTBO yue-
HBIX CUUTAIOT, UTO ceifyac OHO He urpaet posin. Kilmmat usMeHusICs U Jaxe
yepe3 MUJIJIMOHBI JIET BPSI JIM CYIIECTBYIOIIN Topd, TP COBPEMEHHBIX
YCJIOBUSIX, TPEBPATUTHCS B YroJib. [ToaTomMy BpeMst uMeeT 3HaueHUe TOJbKO
P HATMYIUU APYTUX (PaKTOPOB yriaeduKalnu 1, B IEPBYIO OYepeab, TEM-
neparyphbl.

B cBs13U C BBIIIEU3IOXKEHHBIM, K OOIICIIPUHATON BEpCUM 00pa30BaHUsI
YIJISI UMEETCsI LieJIbIiA PsiJi BOITPOCOB, Ha KOTOPbIE HET YI0BJIETBOPUTEIbHbIX
OTBETOB.

Bo-niepBbix, clior MOpoa MeXTY YTOJIbHBIMU TIJIaCTAMU UMEIOT MTPEMY-
IIECTBEHHO MOPCKOE MPOUCXOXKIeHUEe, a He o3epHoe. KoanuecTBo cioeB
YIJIs B MECTOPOXKICHUSIX U3MepsieTcs AecsiTkaMu. Ml 3HaUuT Mope U cyllia Ha
ATHUX yYyacTKaX, pacIoI0XKEHHBIX B HACTOSIIIEE BpEMsI 32 COTHU KUJIOMETPOB
OT MOpSI, MEHSIJTUCh MECTaMU TOXe JecaTKu pa3. [Touemy?

Bo-BTOpBIX, copepKaHue cepbl B YIJISIX MOXKET JOCTUTaTh 6 %, a MHOIA
u 6osee. Bo3HUKaeT Bonpoc: OTKyJa B KAMEHHOM YIJIe MOsIBUIACh cepa B
TakoM 0O0JIbIIOM KoJndecTBe? B gpeBecuHe U B Ipyroii pacTUTEILHOCTH,
KOTOpasl sIBJIsieTcsl OCHOBOM Topda, cepa oTcyTcTBYeT. B Topde conepkaHue
cepsl (S) HeBenuKo (Tad:.). B To xke BpeMsI B YIJISIX HEKOTOPBIX MECTOPOXK-
neHuii UpkyTckoro 6acceitHa comepxkaHue cephbl rpesbiinaet 10 %, uro ae-
JIaeT YIJIM MaJIOTIPUTOAHBIMU [IS1 UCTTOIb30BAaHMS B TETNIOOHEPIeTUKE.

Tabauya
ConepkaHne OCHOBHBIX 3JIEMEHTOB B Pa3/IMYHBIX BHIAX TOILIMBA

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

C H | N+O S W A Jletyune KK /KT
JlpeBecrHa 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 | o050 4.0 45-55 26 000
Kamenpiid 82 | s 13 2-6 | 3-5 6,0 850 | 34000

yroJib

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
IMpuponnwiii raz | 75 25 — — — — — 40 000
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B-TpeTbux, B mepMCcKUit KAMEHHOYTOJbHBIH MEPUOJ B YTOIBHBIX PETUOHAX
3apOJIMIIMCH 3aIeXKMKaMEHHBIX M KaJIUiHbIX cosieit. TaM, rae MHOro cojiv, B
CoJIOHYaKax, TTOUTH HUYETo He pacTeT. [1oaToMy coJTb JOIKHA MPETSITCTBO-
BaTbh 00pa30BaHUIO yIJis. OqHAKO MHOTME KPYITHBIE YTOJIbHBIE MECTOPOXIE-
HUS B MUPE COCEICTBYIOT C MECTOPOXKICHUSIMU coeil. OTKyma Xe B3sutach
00uUIbHAS paCTUTEIBHOCTD IJIsl 00pa3oBaHMsI Topda 1 BIOCAEACTBUU YIJIs
BOJIM3U OT MECTOPOKACHUMA COIn?

B-ueTBepThIX, MOYEMY aHTpaLUT AOObIBaeTCs Ha Kapbepax Cubupu ot-
KPBITBIM CITOCOOOM Ha HeboJibiuX ryouHax? Hanpumep, Ha [opiaosckom
yroJibHOM pas3pese B HoBocubupckoit 061acTu yrieHoCcHas ToJIa MOIIHO-
cThI0 640—940 M comepsKUT 10 55 MIacTOB aHTpALIUTA (MOILHOCTh OTAETBHBIX
mractoB oT 10—14 1o 26—41 M), BBEITSIHYTA [TOJIOCOI B CEBEPO-BOCTOUYHOM
HamnpasieHuu Ha 120 kM npu cpeaHeit mmpuHe 1,5—7,5 km. Benb ai1s1 006-
pa3oBaHUs aHTpalMTa TPEOYeTCsT BEICOKAsI TeMIlepaTypa, KOTopasi, IIpeario-
JIOKUTEJIBHO, MOXKET BO3HMKATh B TOpde TOJILKO Ha TiryonHe 6osee 10 k.
Ecam B Ipo11110M MpOMCXOAMII TTOIBEM CJIOEB TPYHTA, TO Ky/Ia ASJIUCh OTPOM-
HbI€E TLJIOIIAAU BEPXHUX MHOTOKMUJIOMETPOBBIX TOJII TPYHTA HAl CJIOSIMU aH-
TpauuTa?

B-nsaThix, Bce ydeHbIe COTIACHbBI C TEM, UYTO B HACTOSIIIIEE BpEMSI ITPOLIECC
yrieo0Opa3oBaHus U3 Topda HeBo3MoXeH. [leckaTh, 3eMJIs yXKe He Ta U OHA
OCThLJIA. A CYIIECTBYIOT JIU I0Ka3aTeJbCTBa TOTO, UYTO paHbllle 3eMJis Oblia
ropsiuee? Het, KoHeuHoO.

BbIBO/I: H1 Ha ogMH U3 MepeuyrCIEeHHBIX BOIIPOCOB MMPUHSTAsI B HACTO-
siiee BpeMsl BepCrsl MPOMCXOXKAEHUs YIisl Ha 3eMJie apryMeHTUPOBaHHO
OTBETUTH HEe MOXKeT. OTBETBI HOCSIT TOJBKO MPEATONOKUTEIbHBIN XapakTep,
YTO FOBOPUT O HETOCTOBEPHOCTHU JaHHOU Bepcun. Ho oHa B KauecTBe uc-
TUHBI BOUBAETCS JIIOASIM B TOJIOBHI €111e CO ITKOJIbHOM CKaMbH!

«CJ10eHbIii MUPOT» U3 YePEIYIOIIUXCS CJIOEB YIJISI U TTPOCI0EB Ha YTOIbHBIX
paspesax (puc. 27) IpsiMo CBUAETEIbCTBYET O IMKJIMYHOCTHU B IIpoLecce 00-
pa3oBaHUs YIJIsl, MPUYMHY KOTOPOU OCTaeTCsl TOIbKO BBISICHUTh. YCTaHOB-
JieHO, 4To y JIYHBI OUeHb MaJIeHbKOE KeJIe3HO-HUKEeJIeBOe SIpPO — OHO CO-
cTaBisieT Bcero 2—3 % ot o011eli Macchl CIIyTHUKA. B TO XXe BpeMst MeTalIu -
yeckoe sapo 3eMyn cocTtasisgeT okono 30 % maccel miaaHeThl. Tak Kak
¢dopMHUpoBaHHeE IJIaHET LJIO U3 OJIM3KHUX ITO COCTaBY I'a30-ITbIEBBIX 00JIAKOB,
TO OCTaBIIYIOCS XeJe3HO-HUKeJeBYI0 YacTh JIyHa Morjia UMeTh B COCTaBe
CITyTHUKOB U TT0sICa U3 XKeJIe3HO-HUKeeBbIX MeTeopoB (27—28 % oT Macchl
Jlynsr). Bepcus o JIyHe kak o ruiaHeTe B MpolioM, opouTa kotopoii B CoJi-
HEYHOI cucTeMe Jiexalia Mexay 3emjieil 1 MapcoMm, 1 KoTopasi, IIepuoan-
yecKu conmxkasich ¢ 3emeii, 6oMOapaupoBaa ee XeJle3HO-HUKEeJeBbIMU

31



METEOPUTAMM M3 CBOETO METEOPHOTO MOTOKA, a TAKXKE BhI3bIBAJIa TUTAHTCKIE
LIyHaMU, JaeT BIOJIHE YIOBJIETBOPUTEbHBIE OTBETHI HA ITOCTABJIEHHBIE BBIILIE
Bonpockl. M nagenue B 1908 romy TyHrycckoro meteopurta B paitoHe o01Inp-
Horo TyHrycckoro yrojbHoro 6acceiiHa (puc. 28) He siBJsieTCsl CayJyaliHO-
CTBIO — 3TO TMaJIeHNE OHOTO U3 OCTABIINXCS KPYITHBIX METEOPOB B METEOP-
HOM TIOTOKe opOuThI JIyHBI, KOraa oHa ellle He Oblja CITyTHUKOM 3eMJIN.
K aTomy ciemyet 1o6aBuTh, yTo 13 10 KpymHEHIIMX METEOPUTOB, YIaBIINX
B IMPOIIUTIOM Ha 3eMJTIO M 00pa30BaBIIMX BOPOHKU JUAMETPOM OT HECKOJIbKUX
TECSITKOB 10 HECKOJIBKHMX COT KMJIOMETpOB, 8 MeTeopuToB (80 %) ymanu B
paiioHax KpyHHENIINX YTOJAbHBIX MECTOPOXKIECHHUI 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 KpYTTHbIX MeTeopuTOB. M3 1087 3ahuKcUpoOBaHHBIX K HACTOSIILIEMY
BpeMEHHU TafeHnit MeTeopuTOB ((PUKCUPOBATUCH CO BTOPOI TTOJOBUHBI
XVII Beka) 6oiee 80 % mageHMit TPUXOIUTCS HA TEPPUTOPUM C KPYITHBIMM
mecropoxaeHussmu yrist B CLIA, Espornie u Poccun. Menee 20 % maneHunii
METEeOpUTOB 3auKcHUpoBaHo B Adppuke, MHauu u Kutae, Koropbie He MMe-
0T KPYITHBIX YTOJTBHBIX MECTOPOKICHU I TIPY HATMINH 3HAYNTETbHBIX TI0-
maaeii TopstHUKoB (puc. 22). B ABcTpanuu mioiiaan yroJabHbIX MeCTOPOX-
IIEHUI OTHOCUTEILHO HEOOJIBIIINE.

Puc. 27. BoponuHckuit yronbHBIM pa3pe3 B KpacHosipckoM Kpae.
HukinyHoCcTh 00pa3oBaHUs YIJis U aJIeBPOJIUTOBBIX TPOCIOEB

CocraB cji0eB MeXIy I1acTaMu yriist (puc. 27) B OONBIIMHCTBE CIy4aeB
MPeACTaBJeH TJIMHUCTBIMU WJIM MEIKO-aJeBPOJUTOBBIMU OTIOXEHUSIMU.
ITpu yHamu Mesbyaiiiiime YacTUIlbl TJIMHBI, B OCHOBHOM pa3MepOM MeHee
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0,001 MM, mpu nmepeMeIMBaHUM ITOYBbI BCILIBIBAIOT HA TIOBEPXHOCTh BOJbI
U TIEPEHOCSITCS Ha OY€Hb OOJIbIINE PACCTOSIHUS, (OPMUPYS ¢ OoJiee KpyIl-
HBIMM YAaCTULIAMU MECTHBIX TPYHTOB JIECCOBBIE, CYTJIMHUCTHBIC U TTIMHUCTHIC
OTJIOXeHUs. Hanuuue Takux OTJI0XKEHU SIBISIETCSI KOCBEHHBIM MTOATBEPXK-
JEHUEeM BO3HMKHOBEHMS TUTAHTCKUX IlyHaMH Ha 3eMJie B MIPOIIJIOM, YTO, B
CBOIO OUYepe/b, MOATBEPXKAAET MPUUMHY BOSHUKHOBEHUS IIyHAMU — T'PaBU-
TallMOHHOE Bo3aeicTBre JIyHbI. AJIEBPOJIUT NPEeACTaBsIeT CO00l TOHKO-
00JJOMOYHYIO 0CalOYHYI0 TOPHYIO TTopoay ¢ pazmepamu yactul 0,05—
0,001 mm. B ero coctaBe npeobanaioT KBapll, XaaleaoH, MyCKOBUT U TJIM-
HUCTbIe 00pa3oBaHusl. YacTUIlbl aJIeBpOIMTa OOJiee TSKebIe [0 CPAaBHEHUIO
C YaCcTULIAMU IVIMHBI U TEPEHOCITCS 1IyHaMU Ha MEHbIIINME PACCTOSIHUS 110
CPaBHEHMUIO C YaCTULIAMU TJIMHBI.

Puc. 28. Mecto nmageHust MmeteopuTta B paitoHe peku [lonkameHHast TyHrycka

W3 onHoro metpa Topda nostydaercst mpumepHo 10 cm yris. KoHieHTpa-
1MsI cepbl B TOp(e yBETNIMBAECTCSI U CYMMUPYETCSI C CEPOI B KEJIE3HBIX Me-
teoputax. ConepxxaHue yrjaepoa B yrie (Oypblii, KAMEHHBII YTOJib WU aH-
TpalUT) ONpeaesieTcsl, IJIaBHbIM 00pa3oM, TeMIlepaTypoil Mpu MUpoIn3e
Topa ¢ OrpaHMYEHHBIM TOCTYTIOM KUCI0PO/Ia, 3aBUCSIIEN OT UHTEHCUB-
HOCTH METEOPUTHOI 60MOapaANPOBKY 1 He 3aBUCAIIEH OT JaBJICHUS CIOEB
mopon Hax TopdstaukoM. [1pr HarpeBaHNM ra3000pa3HOTo KMCIOPOIa IIPo-
HWCXOINT ero obpaTuMast TUCCOMAIINsI Ha aTOMBI. KoHIIEHTpaIus T1Ucco-
IIMMPOBAHHBIX AaTOMOB KHCJIOPOZIa B CMECH TIPH TeMIIepaType METCOPUTOB
mopstaka 3000 °C coctaBnsieT 30—40 %, 4TO CyIIeCTBEHHO OTPaHUIMBAET J10-
CTYII KUCIOpO/Ia TIpY TTMpon3e Topda. A TeMIiepaTypa TSKeJIBIX XKeJle3HO-
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HUKEJIEeBbIX METeOpPUTOB MOKeT U TpeBbiliath 3000 °C. CunutaeTcs, 4To Ipu
MajJeHUU KPYITHOTO acTepou ia mocjeyaapHasi TeMrepaTypa BelllecTBa B TOU-
Ke yJaapa okKa3bIBaeTcs o4eHb BbicOKOI, gocturas 10 000—15 000 °C, yto
BhbILIE TeMITepaTyphl moBepxHocTH CoHiia (okoio 6000 °C). Temmneparypa
BHYTpH COJIHIIA TOCTUTAET HECKOJIBbKO MIJITMOHOB TPAIyCOB.

CnpaBoYHbIN MaTepuan

B Hepanekom NpoLwiom A1a NONYYEHWUS APEBECHOTO YI/IA UCMO/b30-
Ba/lacb TEXHONOMUSA, HANOMMHatoLWAA npouecc yrnedurkaumm Topda npu
MeTeopUTHbIX bombapampoBKax. PaboTbl NPOBOAUANCH B CEAYIOLLEM
nopsaake. Nocsie oKOHYaHUS 3MMbl NPOUCXOAM/1A 3arOTOBKA APEBECHOTO
matepwuana (ayb, 6epesa, cocHa). OceHblo Nepes Mopo3amu 3aroToB/eH-
Hble AepeBba 06pabaTbiBaNn, OUMLLAA OT BETOK, U CTBOJIbI AiePEBLEB Ha-
pe3anu Ha 3aroToBKM ANMHHOM 0Kono 1 m. Ha poBHO naoLagKe B LeHTpe
yCTaHaB/MBaIN LWECT, KOTOPbIN N0 Kpyry 06KNaabiBa v 3aroTOBAEHHbIMM
6peBHamMu, Nocne Yero Noayyasnca cBoeobpasHbIi XO/IM U3 CMNJ/IOWHOIO
AepeBa 1 6e3 BHYTPEeHHero npocTpaHCcTBa. Bclo NoBepxHOCTb X0Ma U3
YNOXeHHbIX 6peBeH obKNaabIBanN 3eMnei ¢ 4epHOM, @ B CAMOM BEPXY
ocTtaBnsanu xepno (puc. 29). B Hero Hak1aAbiBaAM KpynHble U Mesikue
LLenKK. B HUKHEM OCHOBAHWM MO KPYry X0/IMa C ONpeae/ieHHbIM Larom
npoAenbiBanu 0TBEPCTUA, KOTOPbIE BbINOAHAAM POoab nogaysan. Korga
X0/IM Bbl/1 FOTOB, Pa3KMranu LLENKKU B Kepse xonma. [locne Toro, Kak Bce
6peBHa BHYTPU XO/IMA Pa3ropasich, *Kepo 3aKpbiBaan 3eMNein U epHOM
W 3KOaNW, KOTa NPporopuT BCA ApeBecuHa. MNocae 3Toro 3akpbiBaiv HUXK-
HWe nogaysana u gasanu yrato octbiTh (puc. 30). Xonm pasbupanu u
cobnpanm NoNy4YeHHbIN APEBECHbIN Yro/b, BbIXOL KOTOPOro 3aBuces oT
NJIOTHOCTM NOPOAbI APEBECUHBI. Tak, N3 8 M3 6epésbl N0y4anocb OKOI0
TOHHbI PEBECHOTO YA,

Puc. 29. [ToarotoBka apeBeCUHbI ISl MOJYYeHUS APEBECHOTO YISl
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Puc. 30. 3aBepiuaroniast ctaausi mojay4eHus APEBECHOTO YISt

ITpumepom BbicOKOTEMIIEpaTypHOI METeOPUTHOI O0MOapAMPOBKHU, MO
MHEHMIO aBTOPA, SIBJISIOTCS U3BECTHIKOBBIE TOPBI B MPOBUHLIMM LLIMIMHD B
Kwurae (puc. 16). TemmepaTypa TUTaBICHHS U3BECTHAKA COCTABIISIET OKOJIO
2600 °C. UcnapeHue Boabl U3 TOPMSHMKA U OIM3IIEXAIINX BOJOEMOB MTPU
BBICOKOI TeMIIepaType OT METEOPUTHOI 6OMOapAMPOBKU MOXKET MTPUBOIUTH
K 00pa30BaHMIO 3ajIeXKeil KaMEHHOM COJIM HETTOCPEICTBEHHO IO YTJIEM WIIN
BOJIM3U OT MECTOPOXIEHU yriisi. B O0NBIIMHCTBE ClTydaeB OTMEUYaeTCsl, YTO
CJIOM TTOPOJT MEXIY YTOJIBHBIMU TUTACTAMM MMEIOT MOPCKOE TIPOMCXOXICHHUE.
M MHOTOYMCIIEHHbIEC IlyHAMU, BbI3bIBAEMbIC KaK 3eMJICTPSICEHUSIMU, TaK U
TPaBUTAIIMOHHBIM BO3IEICTBIEM IBUTAOIIIECS Y 3eMiu JIYHBI, BITOJTHE 00b-
SICHSIOT MOPCKO€ MPOUCXOXIEeHUE 3TUX ciaoeB. Ho nHoraa ciou nmopoabl
MEXy CIOSIMU YTJIsSI MOTJIM OOPa30BbIBAThCS TTPY METEOPUTHOM GoMbapau-
pPOBKe rop, oKpyxaruux TopdpssHuku. PacriasieHHas nmopoja ¢ rop Ha-
KpbIBajia pacKaJeHHbIN TOp(MSIHUK, U TIPU BBICOKOU TeMmepartype 6e3 10-
CTyTIa KUCJIOPOJa, MPOMCXOIU MMPOIN3 Topda U MpeBpalleHne ero B aH-
TpalUT Ha OTHOCUTEJbHO HeOOJIbIINX TTyOMHAaX.

CnpaBoYHbIii maTepuan

Bo3HMKaeT BMo/IHE pe30HHbIM BOMPOC: Nepuoanyeckme conmKeHus
JNlyHbI € 3emnelt npoucxoanam GbakTMyeckmn ¢ MomeHTa ux obpasoBaHmA
M3 rasonblaeBoro o6saka, To eCTb Ha MNPOTAXKEHUU MUNNAPLOB NeT.
M reonoruyeckme n3ameHeHUA Ha 3emne, CBA3aAHHbIE C 3eMIETPACEHUAMM,
LyHamMM U MeTEeOPUTHbIMU BombapanpoBKaMm JO/KHbI Bbinn npouc-
XOAMUTb Ha MPOTAXKEHUM OYEHb A/INTE/IbHBIX NepnoaoB. He 3ameTuTb Takme
M3MeHEHMSA Ha 3em/ie yuyeHble NPOCTO He MoK, U oHU ux 3ameTunmn!
BoT uTO OTMETUA B KHUre «IyTb nontoca» (1970 r.) n3BecTHbIn amepu-
KaHCKUI UCTOPMK U nucatens Yapabs Xanrya (1904-1982 rr.): «...Ana
6onee ApPeBHUX re0N0rMUYECKUX NEPUOAOB TaKKe CyLLecTBYeT pAj, CBU-
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OEeTenbCcTB ObICTPbIX MU3MEHeHUI. JeNcTBUTeNbHO, 3TA TEMa TaK HAacTon-
4YMBO OTMeEYEeHa B CNoAx, YTo bpykc B cBoem “KanmaTte ckBO3b Beka”
ccbinaetcs Ha 21 000-neTHUIA LMK KAMMATUYECKMX U3SMEHEHWI, KOTOPbIMN,
Mo ero MHeHMIo, CyLL,ecTBOBa/ B TeYEHME BCEro Nepnoga s0ueHa, Uam
oKono 15 mnH net. Ero 4MTENbHOCTb, KOHEYHO, IBASETCA NLLb NpPU-
6M3NTENBbHBIM CPeAHMM NOKa3aTeNem, U MHTepBasibl, BO3MOXKHO, bbln
O4YeHb HepaBHbIMM No A/nHe. Ccblnanch Ha elle 6onee ApeBHUI Nepuoa,
OH 3aMeyaeT: “YepeaoBaHuWsA B MeIOBOM Nepuoe npeanoniaratoT LUK,
KOTOpbIN oueHmBaeTcs B 21 TbiC. NIET, HO 34eCb HET rofoBbIx cnoes”. Ha
HapyLleHMA B LMK/IE YKa3bIBaeT ApYroe uccieoBaHne 30LeHOBbIX Naa-
CTOB, OXBaTbIBAlOLWMX Nepmog oT 5 maH Ao 8 mAaH net. B aTom cayyae
NPWUCYTCTBOBA/IM €XKErofHble BapuaLLMn, U OHU YKa3biBaAW Ha LOSIFOCPOY-
Hble u3meHeHuA B 23 Tbic. n 50 Tbic. NeT. HekoTopble yyeHble NbITaauch
06BACHUTL 3TU LMK/Ibl KaK pe3ynbTaT aCTPOHOMMUYECKOM NpeLeccumn 3em-
/N, HO C y4EeTOM BbILWEYNOMAHYTbIX HEPaBHOMEPHOCTEM ABAEHUSA, NOo-
BUAMMOMY, NlyyLle 06BACHAIOTCS B TEPMUHAX CMELLLEH M 3€eMHOM KOpbl...

..Kponn yonenunn satoii npobneme 3HaunTeNbHOE BHMUMAHWeE. OH noga-
cuuTas, Yto AN obpasoBaHMA ogHOro Apaa (MaKM oKoao meTpa) yras no-
TpebyeTcAa oKono 5 ThiC. NIeT, M NpULLEN K BbIBOAY, YTO Nepunoabl obpaso-
BaHUA YINA MeXAY USMEHEHUAMWU KAMMaTa COCTaBAAAN NMPUMEPHO
10 Tbic. neT. OueBMAHO, YTO NtO6bIE U3MEHEHUA, KOTOPble 3aMEHANU
ycnosus, Heobxogumeble gns 06pasoBaHMA yrnsa, yCA0BUAMMK, NOAXOASA-
Wrmm ans 06pasoBaHMsA 0Caf0uHbIX OTI0MKEHUI Nog Mmopem (MOCKObKY
Kponn yKkasblBaeT, YTO C/I0M FOPHbIX NOPOA, MeXAY COAMM Yrs 06blYHO
MMEIOT MOPCKOE MPOUCXOXKAEHNE), AeNCTBUTENBHO BbINN U3MEHEHUAMM
paAnKanbHbIMWU, MPOUCXOAALLMMMU 33 KOPOTKMUE NPOMENKYTKMU BPEMEHMU.
Opyroii nucatenb, OTTo LUTYTUEP, NOC/Ie OYeHb TLLATEe/IbHbIX PacyeToB
NPULLEN K BbIBOAY, UTO NMUTTCOYPICKUIA YrONbHbIM NAACT TONLWMHON B CEMb
¢yToB Mor obpasoBaTtbca He 6onee yem 3a 2100 nert... ...CTOUT OTMETUTD,
YTO B psAZLE MOMEHTOB CBUAETE/IbCTBA 3HAUMTE/bHBIX M YACTbIX USMEHEH U
KAMMaTUUYECKUX YCIOBUIM Ha 3eMJie CBA3aHbI C l0Ka3aTeIbCTBAMM CTPYK-
TYPHbIX U3MEHEHUI B 3eMHOI KOpe; TO eCTb C U3MEHEHUSAMM B BbIiCOTE
MECTHOCTM U B pacnpegeneHmm cywmn n mopsa. Kponn nucan: “Cnegyet
OTMETMUTb, YTO C/IOUCTbIE NAACTbI MEXKAY YrONbHbIMU MIACTaMU UMELOT
MOPCKOE, a He 03epHOe NpoucxoxaeHue... Ecam, Hanpumep, umeeTca
LIeCTb Yro/IbHbIX NAACTOB, PACMONOMKEHHbIX OAMH HaZ APYIrUM, 3TO A0-
Ka3blBaeT, YTO CyLUa A0/KHa Bblna BbiTb NO MeHbLUel mepe B WecTb pas
HUWXe W B LWeCTb pas Bbille ypoBHA mopAa™...

...MpW HblHELWHeM COCTOAHUMN A0KA3aTeNbCTB HEBO3MOXHO YTBEPXK-
0aTb, YTO CMELLEHWUS 3eMHOM KOpPbl MPOUCXOAM/IU HENPEPBLIBHO Ha NpPo-
TAXKEHWUW BCEW reoNormyeckomn nctopmn. Moket 6biTb, 6biBaNM U CNOKON-
Hble BpemeHa. Ha AaHHbIN MOMEHT BaXKHO, YTobbl MccnesoBaTeNnn H6blin
roToBbl NPOBECTUN AasibHellee pacciefoBaHue 6e3 npeayberaeHun,
OCHOBAHHbIX Ha YCTapEBLUMX NAEAX MOCTENEHHbIX USMEHEHWNIN,
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KoHeuHo, n3BeCTHBIE yUeHbIE CBA3bIBATN BCE LIMKJIBI T€OJIOTMYECKUX U3-
MEHEHHUI Ha TJIaHeTe TOJbKO CO CMEIIeHUSIMU 3eMHOM Kopbl. C HETIOHSIT-
HBIMU 1 HEOOBSICHUMBIMU CMellleHUsIMU 3eMHOM Kopbl! Ho runoresa o JIyHe,
Kak ITaHEeTe B IIPOLIJIOM, KOTOpast IIpU COMMKEHNY ¢ 3emJieii boMbapaupo-
BaJla €e METeOpPUTaMHU M3 CBOETO METEOPHOTO ITOTOKA, a TAKXKe BHI3BIBaJa Ha
Hell 3eMJIETPSICeHUSI Y LIyHaMU, JaeT BIOJIHE YIOBJIETBOPUTEIbHbBIE OTBETHI
Ha BCe TTOMHSTHIE YICHBIMU BOIIPOCHI, KACAIOIINECS TEOJIOTMISCKIX U3Me-
HEHUIA Ha TIJIaHeTe.

Bepcust obpazoBanus yriisi u3 Topda npu METEOpUTHBIX O0MOapAMPOBKaxX
JaeT 00BSICHEHUE U JUTSI UMEIOIIUXCS PEIKMX CTy4aeB YTOJbHBIX I1aCTOB HEO-
OBbIYaiTHO OOJIBIIION TOIIIMHEI 0€3 KaKMX-IM00 KaMEHHBIX ITpocioeB. Kpatkast
vH(pOpMaIIMS 0 MOIIHBIX CJIosIX yIjisd B Bukunenuu cienyromas: «Haubomee
YHUKaJIbHbIE 10 MOIITHOCTU YTOJIbHbBIE TJIACThI HAXOAATCS B DKMOACTY3CKOM
bacceiine (1o 160 M); B MecTopoxaeHnsIx KopkKMHCKOM, AHIpeHCKOM (10
200 m), babaeBckom (10 125 M) u Xabapockom (100 M) KOxxHOo-YpanbckoM
bacceitne, Kapui-Tanbsckom (10 165 m) Typraiickom Gacceiine. Cpenu 3apy-
OEeXHBIX MECTOPOXAEHN I HAaMOOJIbIlIe MOIITHOCTU YTOJbHbIE TIJIACThI 10-
cturaoT Ha MectopoxaeHur @ymyns (KHP), B 6acceitne Jlarpo6-Baniu
(ABcTpanust), mecropoxaenuu Xat-Kpuk (Kanaga) (coorBerctBeHHO 200,
340 1 450 m)». YuuTsiBas, 4To npu yriedukauuu Topd ckumaercs B 10 u
0oJiee pa3, 00bSICHUTb MOLITHOCTb TAKUX YTOJbHBIX TJIACTOB, MPUHSTAS CO-
BpeMeHHOI HayKo# Bepcus 00pa3oBaHUS yIJIs, HE B COCTOSTHUU. Bemb cy-
1IECTBOBAHUE B IPEBHOCTHU IJIACTOB TOP(da B HECKOJBKO KUJIOMETPOB MPO-
cTo HepeanbHO. Ho Bepcust oO6pazoBaHUs yIiisd U3 TOpda IMpU METCOPUTHBIX
OoMOapaMpOBKax MOXKET O0BSICHUTh MOIITHOCTh TaAKMX YTOJbHBIX IJIACTOB,
KOTOpPbIE MOTJIM 00pa30BbIBATHCSI B MEXTOPHBIX KOTJIOBMHAX, Kyla JOCTYIT
MOPCKHM OTJIOXEHUSM TIPU LIyHaMM OBbLT TIEPEKPHIT, a CAMU TOPHI HE MO/ -
Beprajuch MHTEHCUBHBIM METEOPUTHBIM OoMOaparpoBKaMm. B aTom ciyuae
MEXIY CIOSIMU YIS (TIpu yriaedukauuu Topda B Ipolecce MeTeoOpUTHOM
0oMOapIMPOBKM) He BOZHUKAJIO MPOMEXKYTOUHBIX CJIOEB ITOPO/IbI U 11O LU~
KJIMJecKoe 00pa3oBaHUe CI0EB YIJId APYT Hax ApyroM. IToBTOPSITICH LIMKJITBL:
obpa3oBaHue Topda — MeTeoprUTHAs boMOapaArpPOBKa — yriie(uKaIus Top-
(ba — obOpazoBanue Toppa — MeTeopuTHasE OoMOapaAMpoBKa — yrieduka-
us Topda u Tak ganee. [ToaTBepxkaeHreM TaHHOTO OOBSICHEHUS SIBIISIETCS
Hamure MectopokneHus XaT-Kpuk B Kanane, MeroIero peKopaHbIe 10
TOJIILIMHE YTOJbHbIE TJIACThI 6€3 mpocioeB — 10 450 M. YkazaHHOe MecTO-
poxneHue HaxoauTcs B bpurtanckoit Komym6un, 75 % TeppuTopru KOTOPOit
3aHUMalIOT ropbl BeicoTol 6osiee 1000 M, mMpensaTCTBYIONUINE ITPOABUKEHUIO
1yHamu co ctopoHbl CeBepHoro JlenoBUTOro okeaHa.
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B 3zakitoueHue Borpoca 1o MPOUCXOXKIACHUIO YIJIs CJIeAyeT OTMETUTD TO,
YTO B CBOMX CTaThsIX, MOCBSILEHHBIX YTIIe00pa3oBaHUIO Ha 3emiie, U3BECTHBII
poccuiickuii uccneaonatenb A. CKISIPOB CChUTAETCSI HA HEMHOTOYMCIICHHBIE
¢otorpaduu uz MurepHera (puc. 31), rae rnokaszaHo «OKaMeHeBILIee» iepe-
BO cpeau moposl v yriist. [1o ero MHEHUIO, «...KAKMM-TO CTPaHHBIM 00pa3oM
B OJTHUX U T€X K€ MTPUPOIHBIX YCIOBUSIX C OMHUM U TEM K€ UCXOAHBIM MaTe-
pHAaIoM OJTHOBPEMEHHO ITPOMCXOAMIIM IBA COBEPILIEHHO Pa3HbIX ITpoliecca —
okaMeHeHue U yriedukauusa. [IpuueM okaMeHesIo TOJBKO JAepPeBO, a BCe
OCTaJIbHOE BOKPYT yriie(umpoBanock!.. CHOBa KaKoe-TO BELIOOPOUHOE ACH-
CTBME BHEILIHUX (paKTOPOB, MPOTHUBOpEYaIlliee BCeM N3BECTHBIM 3aKoHaM. BoT
Tebe, OaTromka, 1 FOpneB neHb!» [8]. KoHeuHo, okaMeHeBIlIee 1epeBO — 3TO
YHUKANIbHBIN cltydaii. OMHAKO, ¢ TOUYKU 3PEHUSI METEOPUTHBIX OoMOapaupo-
BOK B IMPOIIIOM, OH UMEET JOCTaTOYHO IPaBaoIof00HOoe ciienyoliee 00b-
SICHEHME: KPYITHOE AePeBO, pociliee Ha HeOOJIBIIIOM OCTPOBKE Cpeau TOp(sI-
HUKa, P METEOPUTHOI O0MOapIUPOBKE OOYTJIMIOCH C MOBEPXHOCTU U
oceJio BMecTe ¢ yriaeduiuupoBaHHbIM TopdoM. [Tocaeayrolee yHaMy Ha-
KPbUIO OBIBIINM TOPMSHUK U AEPEBO OTI0XKEHUSIMU MOPOALL. JlepeBo B 1asib-
HeWIIeM THUJIO U Pa3pyIIaioch, a €ro IPOCTPAHCTBO MOCTEIIEHHO 3aM0JIHU -
JIV pa3InuHbIe OTJI0XEHUS U3 OKpYXalollieil mopoasl. BmojiHe npuemiaeMoe
00BsICHEHHE.

Bepcust obpazoBaHus yrist Ha TOphsIHUKAX IMPU METEOPUTHBIX OoMOap-
JIMPOBKAX MOXET OObSICHUTD TAKXKe MPOUCXOXKIeHUE He(hTH U ra3a Ha 3emJie.

Puc. 31. Ocratku okaMeHEeBIETo AepeBa CPeay MOPOIbI U YIJIst
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Bo-mepBbIX, yroyib, HedTh 1 Ta3 3aJIeraioT MPUMEPHO Ha OMMHAKOBBIX IITy-
ouHax. CpenHsIs TIyOMHA 3aJleTaHus TIACTOB KAMEHHOTO YIJIT COCTaBIIsAeT
okoJio 3-x kM. Ho rimyOuHa 3aneraHus yrjs pa3jaiddyHa — BIUIOTb A0 HEIIO-
CPEICTBEHHOTO BHIXOJA Ha TTOBEPXHOCTD 3eMJI. MaKCUMalIbHOE YMCIIO 3a-
JIexelt He(pTu pacriojiaraeTcs Ha rIyorHe 10 3-x KM. [1pu 3ToM, Kak 1 yrob,
HedTb MOXET HAXOIUTHCS U Ha MaJIbIX [JTyOMHAX U MIPU €CTECTBEHHbBIX BbI-
XOJaX Ha 3eMHYIO TTOBEpXHOCTh OHAIIPeoOpa3yeTcs B TYCTYIO MaJIbTY, TOJTY-
TBepIbI achalbT U Apyrue oOpa3oBaHusl, HAIPUMep OUTYMUHO3HBIE TTe-
cKU 1 6utymMbl. OCHOBHBIE MECTOPOXKIEHMS Ta3a, KaK M He)TH, pacrioiara-
I0TCS TOXe Ha rmyouHax a0 3-x KM. [IpuMmepHO ogmHakoBas TiayouHa
3aJIeraHus TIACTOB KAMEHHOTO YTJIST, MECTOPOXICHM I He(hTH 1 Ta3a CBHIE-
TEJLCTBYET O TOM, YTO OHU 00pa30BaIuCh MPUOJIU3UTETHLHO B OTHO U TO K€
BpeMs.

Crenyet 10o06aBUTh, YTO pa3BedaHHbBIC Ha TIJIAaHETE 3aJIeXK1 YIS HAXOIST-
¢sI Ha TJIyOMHAX JI0 5 KM, a MECTOPOXIeHUs He(hTH 1 Ta3a — Ha TIIyOrHaXx 10
6 xm. [Tpu GobIIKX MTyOMHAX Yallle BCTPEYAIOTCSI Fa30BbIe MECTOPOKIECHUSI.
Ho mecropoxxaeHust He(pTM 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 rimyouHe 10—12 km
OT YpOBHS Mops npu oTMeTKe nHa 1,3 kM. [IpaBaa, 3amacel HehTU B
1,8 MIIpIT TOHH OLIEHEHHI TI0 pe3ysIbTaTaM OypeHUs TOIbKO OTHOM CKBaXKM-
HbI. MecTopoxneHust HepTu Ha TTyOHMHaX 00Jiee 6 KM MOTYT OOBSICHATHCS
OYEHB BIAXHBIMU TOPpMSIHUKAMH 1 00JIee MHTCHCUBHBIMA METEOPUTHBIMI
OoMOapIMpoBKaMU Ha 3emiie B ITPOILLIJIOM.

Bo-BTOpBIX, CAMM TOTO HE OCO3HABasl, Ha BOMPOC 00 00pa3oBaHUU He(DTU
u raza B ipupone otsetuyin @. @uiiep u X. Tpomiil, COTpYIHUKHA KOMIIa-
Hum Ruhrchemie, kotopsie B 1923 roay moaydymian KMCJIOPOICOIepXKalIne
MPOAYKThI U3 CUHTe3-ra3a Han Fe-karanusaTopamu, a B 1926 rogy — yrie-
BOAOPObI. [IJ151 3TOro CKBO3b CJI0I pacKajeHHOrO KAMEHHOTO YIJIsl POy~
BaJIA TIEPETPETHIN BOASHOMU T1ap. [1poayKTOM SIBIISUICS TaK Ha3bIBaEMBIN BO-
JISTHOM Ta3 — cMech MOHOOKCHIA Yriepoa (yrapHoro rasa) u Bogopona. [Ipu
B3aMMOJICHCTBIH BOISHOTO Ta3a ¢ BOIOPOIOM B IIPHCYTCTBIU KaTaI3aTOPOB,
KeJse3a v KobasibTa Moydyaauch yIieBOAOPOIbI Psiia ATKEHOB (CUHTETUYECKast
HedTb). Eciu TpedyeTcst yBeTUUUTh BBIXOA BOJOPOAA, TO BOASIHON Map Oe-
peTcs ¢ M30BITKOM, UTO CIIBUTAET paBHOBecue peakiiuu @uiepa — Tporiia,
B pe3yJIBTaTe 4ero 00pa3yIoTCsT TOJIBKO YIJIEKUCITBIN Ta3 M BOTOPOI, KOTOPHIE
MPU BBICOKOM TeMITepaType B IPUCYTCTBUM HUKEJIEBOTO KaTajar3aropa 00-
pa3yiot MeTaH (rpouecc CabaTbe).
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CnpaBouHbIii MaTepuan (M3 BUKunegmm c cokpaweHuamm)

MepBblii NPOMbILWAEHHbI PEAaKTOP MO NPOU3BOACTBY CUHTETUYECKUX
yrnesozopozaos 61 nyweH 8 lepmanuu 8 1935 1., ucnonssosanca Co-Th
ocaxkaeHHbIl Katanusatop. B 1930-1940-e roapl Ha OCHOBE TEXHO/IOTMK
duwepa — Tponwa 6b110 HaNaXKEHO NPOU3BOACTBO CUHTETUYECKOTO
6eH3MHa c oKTaHoBbIM Unciom 40-55, cMHTETUYECKOM BbICOKOKaYeCTBeH-
HOW An3enbHOW dpakumm ¢ uetaHoBbim Yynciom 75-100 n TBepaoro na-
padumHa. Cbipbem g5 NpoLecca CAYXKUA yrosb, U3 KOToporo rasmduka-
LMen nonyyanmn cmHTes-ras, a U3 Hero — yrnesogopoabl. K 1945 rogy 8
mupe nmenocb 15 3aBosos cuHTesa ®uwepa — Tponwa (8 fepmaHuu,
CLUA, KnTae 1 inoHum) obLueit MOLWHOCTbIO 0Ko10 1 M/IH T yrieBoaopo-
008 B rof. OHM BbINyCKaAn B OCHOBHOM CMHTETUYECKME MOTOPHbIE TO-
NAMBa U CMa304YHble macna.

AHaJIOrMYHBIE TIPOLECChI TTIPOUCXOANIN U ITPU METEOPUTHOMN OoMbapam-
POBKe ChIPBIX TOPOSHUKOB — TOP( MpeBpalliajics B yrojib py BbICOKOI TEM-
repaType, a ieperpeThlii BOASHOM Map, TPOX0/sl CKBO3b YTOJIb B TPUCYTCTBUM
KaTajau3aTopoB, KOTOPbIE MOTJIM COAEPKATHCS B XKeJe3HbIX METEOpUTaX (BO3-
MOXKHO, M BOCHOBAaHUM TOp(sSIHMKA), CHHTE3UPOBaJ YIJIEBOIOPOAbl — HE(PTH
wiu rasz. [Tpu aTomM oO6pa3oBaBIIMIiCS METaH 3aMOJIHSI JIOObIE MOJOCTU U
TPEIIMHBI B mopoaax. M eciam mpuunHO# o6pa3oBaHUs YIJISI Ha CYyXUX TOP-
(hsTHUKAX SIBISIIOTCSI METEOPUTHBIE 00MOApAUPOBKH, TO OHU Ke CITOCOOCTBY-
IOT 1 00pa30BaHMIO He()TH 1 ra3a, HO TOJILKO Ha CHIPBIX TopdssHuKax. B aToit
CBSI3 UHTEPECHO TO, UTO B KPYITHEHIIIEM POCCUICKOM He(Tera3oHOCHOM
OacceiiHe B 3anagHoi Cubupu (puc. 32) 6amxe Bcero k CesepHomy Jleno-
BUTOMY OKEaHy PacroJioKeHbl KPYMHeIe ra30Bble MECTOPOXKIECHUS —
VYpenroiickoe, Mensexbe n SAIMOyprckoe. FOxHee HaxomsTcs KpynHelime
MecTopoxkaeHus HedTu, a Ha 1ore 3arnanHoii Cubupu B Kyzdacce HaxomsTest
KpYITHEeIIMe MecTOpoXIeHus yrjisi. 13 3Toro MoxHo cjesiaTh ABa MpeaBa-
PUTENBHBIX BBIBOIA: BO-TIEPBLIX, B TIPOILIOM C yaaieHueM oT CeBepHOTO
JlenoBuTOrO OKeaHa BJAaXKHOCTh OOIIMPHBIX TOPDSIHUKOB 3ananHoit Cudu-
pY YMEHBIIIaJach; BO-BTOPBIX, IlyHaM1 Bo3HUKau B CeBepHOM JlemoBuToM
OKeaHe U ABUTaIMCh B IyOb MaTepuKa, focTurast Kysbdacca, rue 10cTaTOuHO
MHOTO TJIMHBI ¥ TIIMHUCTBIX TPYHTOB, a 3TO SBJISIETCS CBUACTEIIBCTBOM HC-
yepriaHus MOIITHOCTH LlyHaMU, KOTOPbIe HECYT MeJIbYali1lIMe YaCTULIbI TJIMHBI
BIUTOTH JIO ITOTEPH CKOPOCTH CBOETO MBIKEeHUs. PactionmoxkeHne 1€cCOBBIX
omoxeHuit B EBpone, Cubupu u Axytun (puc. 271) TakKe MOXET SIBIISITHCS
KOCBEHHBIM TTOATBEPKICHUEM IBIKEHUS IIyHaMH O CTOPOHBI CeBepHOTO
JlenoBuToro okeaHa. JIEcc oOpa3syeTcs IMpu CMEIIMBaHUY YaCTULL TIEPEHOCH -
MO 1IlyHaMU [JIMHBI U3 TTOUBBI U MEJIKMX YaCTULL PA3IMYHBIX MECTHBIX TTOPO/I.
Kpome aToro, cBUAETEIHCTBOM MOIIHBIX IlyHaMHU CO CTOPOHBI CeBEepHOTo
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JlenoBUTOrO OKEaHa MOTYT SIBJISITHCSI MACIITAOHOE CKOTIJIEHNE 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 Mep3J10Thl B AKyTuu (puc. 34, 35). [Toxa cinoem Bepx-
HETO TPYHTa HaXOIUTCS CJIOM YMCTOTO 3aCOJICHHOTO JibJa TOJIIIMHON 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 mep3nora B paiione peku [lonurait. KpacHosipckuii kpaii

CnpaBoYHbIW MaTepuan

MHTepecHo, uTo Tepputopum CLUA, MeKcnkn un KOxHO AMepuKu B
NpoLwIom BbIIN 3aLLMLLEHDI OT LLyHAaMK CO CTOPOHbI CeBepHoro Jlenosu-
TOro OKeaHa BbICOKMMM ropamu Ha nobepexbax, a TaKKe ropamu Ha
cesepe KaHaabl. Ml ycnoBua gna pasBuTuA ULMBUAM3ALMU HA STUX TEpPU-
TOpUAX, a TakKe B A3uu, 6bi1n 6onee KomdpopTHbIMU, Yem B EBpone, He
roBops ye o 3abonoveHHbIx CMbupu n Arytnn. N umetowmeca apes-
HeWLne roposa, U KaMeHHble coopyKeHua B MeKcurKe 1 FOxKHO Amepuke
MOTYT ABNATLCA CBMAETENIbCTBOM MNEPBOHAYA/IbHOrO Pa3BUTUA ApPEBHEN
umsunmsaumm B Mesoamepuke, a He B EBpone.
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B-tpetbux, ecinu Bepcust 00 oOpazoBaHUU
yIJ1s1, He(OTU 1 raza B TOp(PsIHMKAX BEpHa, TO B
Top(dsTHUKAX ¢ HEOOJIBIINM COAEPXKaHUEM BJla-
'Y T0JKHBI 00pa30BbIBAThCSI KPYITHBIE 3aIEXKU
YIJIs1 ¢ HEOOJNbIIUM KOJIMYECTBOM HedpTU
(puc. 36), a Takke raza. M aTo siBieHne Ha-
oJomaeTcd MOBCEMECTHO. YueHble MY
(r. Mocksa) M.B. Tonuubia u H.B. TIponnHa
B cTaThe «HedTh B yrojibHbIX OacceiiHax»
(2004 r.) npuBOAST MPUMEPHI HATTUYUS OTHO-
CUTEJIbHO HEOOJIbIIIUX 00beMOB He(TH Mpak-
TUYECKM BO BCEX YrOJIbHBIX OacceiitHax Mupa. Puc. 36. Cocencrso yrist
Tak, B Ky3HeukoMm yrojbHoM OacceiiHe B u HeTH
1955 roay B pailoHe cTaHLIMM Y3yHIIbI B TIO-
poaax WJIBMHCKON CBUTHI (BEpXHSIsI TIepMb, MMpuMepHO 250 MJIH JIeT Ha3a)
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 1o Bcemy Kysoaccy. B JloHelirkomM yroisHOM
OacceiiHe uMeroTcs boiee 45 3ajexXei yIiisl B CJI0SIX CpeIHEro KapooHa (0Ko-
Jio 300 MJIH JIeT Ha3aa) ¢ HEOOIbIIMMU MECTOPOXICHUSIMU HE(DTU U rasa.
3ajiexxu yrieil ¢ nposiBiieHusIMU HepTu nmerotcesd B YensgomHckoMm, [Tevop-
ckoM, KaparanagnHckoM yronbHbIX 0acceitHax, B CpenHeit Asumn, Hopsexk-
ckoit yactu CesepHoro Mopst, Kurtae, CIIA, Kanane, MumoHe3nn u ABctpa-
Jiuu. CKOTUIEHHUS Ta3a B yTOJIbHBIX IIaXTaX YacTo SIBJISTIOTCS TPUYMHOMN B3PbI-
BOB, MPUBOISAIIMX K MHOTOUYMCIEHHBIM XXepTBaM CpPEeIM IIaXTePOB.
YKazaHHbBI€ BbIILIE 3aJI€KU Yl ¢ MPOSIBAEHUSIMU He(TU U ra3a HaXoAsTCs
B ITopojax KapOoHa (Hauyajics 9TOT neproj 0KoJio 360 MITH JIeT Ha3a), rep-
MU, Tpraca (OKOHUMICSI 0KoJio 190 MJTH JieT Ha3am), a TakKe I0pCKOro U Me-
JIOBOTO IepUOI0B (OKOHYMIICS OKOJI0 66 MJIH JIeT Ha3an), MajeoreHa u He-
oreHa (OKOHYMJICSI OKOJIO 2,58 MTH JieT Hadax). To ecTh Ha CEeTOAHSIIITHUIA
NIeHb 3aJIEKU YTIIEH C IPOSIBJICHUSIMU HeTH 1 Ta3a 0OHapy>KeHBI B TTOPO/IaX,
00pa30BaBIINXCS B IMAIIa30HE BpeMeHHU OT 2,58 1o 360 MJIH JIeT Ha3al.

CnpaBo4HbIA MaTepuan

Yawe Bcero npupoaHaa HedTb MMeeT YepHbll LBeT. MHoraa oH Ba-
pbupyeTcs B 6ypo-KOPUYHEBbIX TOHAX (OT rPA3HO-KEeNTOro A0 TEMHO-KO-
PUYHEBOrO), BCTPEYAETCA HedTb, OKPaLLEHHAsA B CBET/IbIN KeATO-3e/1EHbI
n B 3eneHblii useta (puc. 37). OHa moxeT b6biTb U 6eclBeTHOW. 3anax
HedTU cneundUYecknii, BapbmpyOLLNIA OT IEFKOTO NPUATHOTO A0 TAXe-
Ioro v HenpuATHoro. LiBeT 1 3anax HedTn 06ycnoBNEHbI NPUCYTCTBUEM
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KOMMOHEHTOB, COAEPKALLMNX a30T, Cepy U KUCA0POA,. BONbLIMHCTBO yrie-
BOAOPOA0B HEDTU, KPOME apOMaTUYECKMX, B YUCTOM BUAE JINLIEHO 3a-
naxa v ugera.

Puc. 37. LiBeroBas manurpa HeTU

B-ueTBepThIX, ClieayeT 100aBUTh, YTO CYIIECTBYIOIINE MHOTOUMCICHHbIE
(MX HECKOJIbKO JIECSITKOB) BEPCUU 00pa30BaHUS U3 OPraHUKHU MECTOPOXK/Ie-
HUM yIIs, He(PTU 1 ra3a BRINISIASAT HEJOCTAaTOYHO apTyMEHTUPOBAHHBIMU.
Cyl1iecTByIOT 6€3 KaKUX-JT100 J0KA3aTeIbCTB BEPCUU HEOPTraHUYECKOTO MPOo-
UCXOXIEHUS yrjisi, He(TU 1 rasa. B mepBoM cirydae nmpoliecc o0pa3oBaHus
HedTH, yIiisl M raza uccjieaoBaTeisIMU CBSI3bIBA€TCSl ¢ HAKOIJIEHUEM opra-
HUYECKMX BEIIECTB, BRICOKMMHU MAaBICHUSIMU M TEMIIEpaTypaMM, 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-
YyuceHHbIe Bompockl. HampuMep, He BbIsIBieHa MeTaHU3alus HedTu (00-
pa3oBaHue ra3a U3 He(pTH) MPU CYIIECTBYIOLINX TaBICHUSIX U TeMIlepaTypax
Jaxe B CBEpXIIyOoKuX (6osiee 6 KM) ckBaxkuHax. OueHb 3a0aBHBIM SIBJISIETCS
TO, YTO BO BCEX BEPCUSIX UCCIIEN0BATEEH UCTIONb3YETCS MOHSITUE «JIOBYLIKA
YIJIEBOAOPOIOB» — YacTh IIPUPOTHOTO pe3epByapa, CIIocoOHast yaepKuBaTh
CKOILJIEHUS YIJIEBOJOPOAOB BCIEACTBUE €€ IKPAHUPOBAHUS OTHOCUTEIb-
HO HEeITPOHUIIaeMBbIMU TTopogamMu. CUMTAeTCs, YTO HAJTUIKE JIOBYIIKA — 3TO
obsi3aTesibHOE ycaoBue hopMUPOBaHMS 3aieXku HedTU. Y 3aragoyHo oopa-
30BaBIINXCS TTPUPOTHBIX PE3EPBYapOB, OTPAHUISHHBIX CO BCEX CTOPOH BJla-
TOHETNTPOHULIAeMbIMU TTOPOAAMU, BECh PE3ePBYap MOXKET SIBJISITHCS JTIOBYIIKOIA.
To ectb HepTH TIOCIIE €€ 3aTagOYHOTO 00pPa30BaHMSI KAKMM-TO 3arag0YHbIM
00pa30oM JOJIKHA TMOMacTh B 3araJlOYHbI MPUPOAHBIN pe3epByap-JTOBYIIKY
1 TIPYA 3TOM He MMETh BO3MOXKHOCTH BBITeYb M3 Hero. Ha puc. 38 mpuBeneH
CXEeMaTUYECKU i Te0JIOTMYECKU I MPOodUIb OTIOKEHUI HUXKHETO MeJta (0KOo-
J10 145 M et Hazan) CpeaHero [Tpuo6bs (3anaaHast CubUpb) ¢ BbISIBICH-
HBIMU He(TEra30HOCHBIMU JIOBYIITKAMMU.
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ITpoananu3upyeM JaHHbBIM Te0JJOTMIECKUi pa3pe3 B COOTBETCTBUM C BEp-
cueit obpasoBaHus HEPTH, TaK e, KaK 1 YIJisl, TpU METEOPUTHBIX boMbap-
IupoBKax TopdssHuKoB. O0paTUM BHUMaHKE, YTO OCHOBaHKEM He(TEI0BY-
1K SIBJISIFOTCS BJarOHEIIPOHUIIaeMble TJIMHA WU MeCYaHUK, a CBOIOM —
TOJIBKO TJIMHA.
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Puc. 38. CxemaTuyeckuii reojoruyeckuii mpohuiib OTI0XKEHUI
Cpennero I[1puoobs [5]:
1 — mIMHBL 2 — MecYyaHUKHU U aJieBpOIUThl; 3 — 3asiexku HedTH (@) u raza (6);
4 — OUTYMUHO3HBIC apTWJLTUTHI (Pa3HOBUIHOCTb KAMHETOL00HO ClaHLIeBaTO! IJIMHBI)

Y4uTeMm, 9TO MecYaHUK MPUMEPHO BABOE TsKelree THEL. [1pu ob6pa3oBa-
HUU 13 I He(TH B TOPDSHUKE OHA B MIEPBYIO OUepeb 00pa3yeTcs B HIK-
Heil yactu TopdsiHuKa, rae 0oJibliie BOAbI U, KaK CJAeNCTBUE, O0bliIe Iepe-
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rpetoro napa. B BepxHeitl yactu TopdhsiHUKa MOXeT 00pa30BaThCs TOJbKO
TBEPAbINA YroJib, 3alMIIAIOIINI B TaJibHEIIeM He(Th OT MoNajaaHusI Tu-
HUCTBIX MJTU TIECYAHBIX YACTHII TP TIEPUOINIESCKUX IIyHAMU, BO3HUKAIOIIINX
Mpu ouepeaHbIX comxKkeHusix JIyHbl ¢ 3emieit (HamoOMHUM, YTO UMEETCS
Bepcusl o IpeBpalieHrn JIyHbI B CITyTHUK 3€MJIM TOJIBKO 0KOJIo 11,5 ThIC. J1IeT
Hazan). Cioli TBEpIOro yIjisl Haa He(ThIO MPU LIyHaMU MepPeKpbIBACTCS T -
HUCTBIMM YaCTUIIAMU 1 00pa3yeTcsl «JIOBYIIKA yriaeBomoponon»! M3 puc. 38
CJIeYeT, YTO YacTO TaKue JIOBYIIKU UMEIOT CBOJ B BUIE apKU. DTO MOXKET
OOBICHATHCS TEM, UTO C TEUEHHEM BPeMEeHH ITPONTMTaHHBIE HE(PTHIO M CTPYK-
TYpHO ocJlabJIeHHbIe (M3-3a paCKJIMHMBAIOIIET0 JeCTBYS YaCTHIL yTJIeBOAO-
POJIOB) BEpXHUE CJOU YIJISl U TJIMHBI OOPYIIMBAIOTCS B HE(PTH A0 TEX MOP,
oKa He 00pa3yeTcs CxKaThlii apouHbIi cBoA. ITpy 60IbIIOM KOJIMYECTBE BOIbI
B TOp(hsSTHUKE BeCh YyTOJb MOXET MpeoOpa3oBaThcsl B HE(DTh, B 3TOM cJlyyae
MpH LIyHaMU B OTKPBITYIO CBEPXY He(DTh MOIIalaeT IIMHA 1 00pa3yloTcs 01~
TYMUHO3HbIE aprusuiuThl (puc. 38). [1pu monagaHuu npu IlyHaMU B OTKPbI-
Ty10 He(DTh IMeCYaHbIX YaCTHUL] 00pa3yloTcs HepTeHoCHbIe ecku. Cioi yriist
Haja He(pThIO B TOP(PSTHUKAX, BEPOSITHO, HE BBIACPKUBAET Beca TSKEIbIX Tec-
YaHbIX YaCTHLI, TIEPEHOCUMbIX IlyHAMM, U TTIO3TOMY He(TETOBYIIKH C TTecya-
HBIM CBOJOM IpaKTUYECKU He BCTpeuyarTcs B ipupoae. MHTepecHo, 4TO
okoiio 70 % MUPOBEIX 3a1acoB HE(TEHOCHBIX TTECKOB HaXOISITCS B MECTO-
poxaeHun Atabacka npoBuHIIMU AiboepTta (KaHnama). [opucTas MECTHOCTb
MPOBUHLMU ANTbOEPTa, IJle MHOTO TBEPABIX TOPOJI U MaJIO INIMHbI, BEPOSITHO,
U SBJISIETCS] TPUYMHON 00pa3oBaHus HE(DTEHOCHBIX MECKOB MTPU METEOPUT-
HBIX OOMOapIUPOBKaX TOP(HSIHUKOB B MEXTOPbSIX U MOCIEAYIOIIUX IIyHaMU,
HECYIIUX TSOKeJIbIe TTeCYaHble YaCTHULIBI.

[ToaBozst UTOT MO pacCMOTPEHHOMY B paszjiesie MaTepuaiy, cleayeT KOH-
CTaTUpPOBaTh, UTO THUIOTE3a 0 JIyHe Kak IjIaHeTe B MPOIILIOM, KOTopast IpHu
conmkeHuu ¢ 3eMJieii BbI3bIBaja Ha Heil 3eMJIETPSICEHUSI U LIyHAMU, a TAaKXKe
OoMOapaupoBaja 3eMJII0 METEOpUTAaMU U3 CBOET0 METEOPHOIO ITOTOKA, 1aeT
BITOJTHE YIOBJIETBOPUTEIbHBIE OTBEThI HA BOMPOCHI 00pa3oBaHMs yIJisl, Hed-
TH ¥ Ta3a Ha TJIaHeTe.

1.3. MNewepHble XXMBOTHble — KOCBEHHOE NOATBepXKaeHue
KaTaK/In3MOB B npowiom

B momonnenue x OeaoMy pAaay CymeCTBYIOIINX IMPAMBIX 1 KOCBCHHbBIX
J0Ka3aTCJIbCTB METCOPUTHDBIX 60M6apZ[I/IpOBOK M 1IyHaMU B ITPOLIJIOM Ha 3eM-
JIC, UMECTCA €11€ OAHO KOCBEHHOC UX ITOATBCPKIACHUE. 39T10 TICHICPHBIC KN -
BOTHbBIC — JIbBbI, MCABECIN U IT'MCHLI, 1/136paBLu1/1e JIJISI CBOETO OOMTaHUSI Bbl-
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COKOTOPHBIE MeIIephl. A UX MOABUIBI CYIIIECTBYIOT B Hallle BPeMS 1 KUBYT
TOJIBKO Ha OTKPBITHIX TTpocTpaHcTBax EBpornbl, A3uu n Adbpuku. Menseau
robuiickue B MoHronuu u nupeHeickue B EBporne 1oJb3yrores neiiepamMmu
U B Halle BpeMsi. Bo3MOXHO, UTO M HaJWuKe MelepHbIX JETYYUX MBIIIEH,
KCIOJB3YIOLIMX YIBTPAa3BYKOBbIE BOJHbI JJIS1 ODUEHTALIMU B TPOCTPAHCTBE,
TaKKe SIBJISIETCS MOATBEPKACHUEM TMPOLLIbIX KaTaKJIM3MOB Ha 1iaHere. Co-
BpEMEHHBIMHU UCCIIeTOBAHUSIMM YCTAHOBIICHO, UYTO WX TaJIeKUe ITPETKH 3XO0-
JloKalye He 001anaiu U OpUEHTUPOBATUCH C ITOMOIIBIO 3PEHUSI.

1.3.1. NewepHble NbBbI

[Ipeakom nemiepHoro Jiba (puc. 39) cunraercss MOCOAXCKUI JIeB, MOSIBUB-
mmiicsa B EBpomne okoso 700 Thic. JietT Ha3an. [lemepHsblii JIeB MOSIBUIICS OKO-
J10 300 ThIC. JIeT Ha3ax. CKeJleT B3pOCJIOro caMiia IellepHOoro JbBa, HallaeH-
HbI B 1985 roay Bo3ine HeMelKoro ropoaa 3urcanopda, MMes BBICOTY B XOJI-
ke 1,2 M u nuHy 2,1 M 0e3 yueTa xBocTta. Takue pa3zMepbl UMEIOT OUE€Hb
KPYITHBIE COBPEMEHHBIE JIbBHI.

Puc. 39. [euiepHslii 1eB. PeKoHCTpyKIIMS

[aneko He BceM JIIOOAM, 0COOEHHO XKEHIIMHAM, HpaBUTCA, YTO MbI OT-
HOCUMCH K OTHOM Ipynie ¢ IMMIIaH3€-rOMUHUIaAMU. Ho tak 11 310 Ha ca-
MoM neje? CpC)II/I CYILLECTBYIOLLUX TEOPUI U TUIIOTES, KACAIOLLIUXCSI SBOJIO-
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LIMM YeJI0BeKa, JOCTAaTOYHO MHOTO 320y XKneHuit. Harpumep, neneHue ucto-
pHM Ha KaMeHHBI, OPOH30BHIN 1 KeJIe3HBII BeKa. M To, yTo mupamuna
Xeornca B Erunte Obl1a HOCTpOEHA 3a ABAALIATh JIET, a B €€ BO3BEACHUHU yda-
ctBoBajio 100 Teic. cTpouTeseit. I Hanbosee nocTtoBepHasi MH(poOpMaLus O
MIPOIIIJIOM YeJI0OBEYECTBa, IT0 MHEHUIO aBTOpa, UMEETCS B CAMUX IPEBHUX
KaMeHHbIX coopykeHusix. [1o BceMy MUpPy BCTpeUyaloTcst MoJypa3pylIeHHbIE
U3BassHUSA CPUHKCOB — KMBOTHOTO C TEJIOM JIbBa M TOJOBOI YelloBeKa
(puc. 40—42). B erunerckoM Jlykcope umeeTtcs lienast amies c(OUHKCOB
(puc. 43).

Puc. 40. Cunkc B nonune Tuszbl. Eruner

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

Puc. 43. Annes chunkcos B Jlykcope. Erurer

B ogHOM 13 XpaMoB MHAMIICKOTO ropoaa MaxabaaumnypaMa B HaIBpPaTHOMI
OairHe (romypamMe) XpaMoBOI orpaibl OTOOpakeH MPOLECC DBOTIOLMU XKK-
BOTHOIo Mupa Ha 3emiie (puc. 227). B HuXXHeli yacTu rormypamMa nokasaHa
pbiba (MOpPCKOE XKMUBOTHOE), BbIIIe U300paKeHa yepernaxa (3eMHOBOJHOE),
3aTeM M300paxkeH JieB (MJIEKOIIMTaloIIee) 1 YeloBeK. Bce B cooTBeTCTBMU C
aBOJIIOLIMOHHOM Teopueit Y. JlapBruHa, HO TOJBKO MOJTYYaeTcs, YTO HAIIU
MpeaKu 3HaIu 00 3BOJIIOLMU XXKMBOTHOTO MUpa Ha 3emJje 0ojiee yeM 3a
1100 net oo Bbixoma Tpyna Y. JlapBuHa «IIpoucxoxaeHue BUIOB ITyTEM eCTe-
CTBEHHOTO O0TOOpAa 1 UX COXpaHeHUe B 00ph0e 3a Xu3Hb». U eciiu cyauThb no
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1300pakeHUsIM Ha roltypame, TO JibBa, a He 00€3bsIHY CUMTAIN IPEBHUE XK1~
Tenu MaanM mpenkoM deaoBeka. Takske ciieayeT OTMETHTh, 4To B UHIum
cpenu mocjienoBaTelieil BailllIHAaBU3Ma PacIpoCTpaHeHO MoKJIoHeHne Ha-
pacuMxe — «4eJIOBeKYy-JbBY» (puc. 44).

Puc. 44. Hapacumxa nnu yenoBek-jieB. UHIus

WHutepecHo u 1o, uyTo B 1939 rony npu npoBeAeHUU apXeoJOTnUeCKuX
packomnok B netepe LlTanens B ckambHOM MaccuBe XoseHiuTaitH (IepmaHust)
nox pykoBoacTBoM npodeccopa Pobepra Beruenst 0bu1m 00HapyKeHBI COT-
HM OCKOJIKOB OMBHSI MaMOHTa. Tpuaiath jiet ciycts, B 1969 romy, mpodeccop
Moaxum XaH BO BpeMsI COCTAaBIECHMS CIIMCKA apTe(haKToOB B My3ee 3aMeTHII
CXOJIICTBO MEXIY OCKOJIKAMU 1 TIOHSLI, YTO OHM MPEACTaBIISLIN cOO0i dpar-
MEHTHI Kakoli-To ¢urypku. [locie psma pecTaBpalinii, a TakxKe HAXOIKH B
reliepe AOMOJHUTEIbHBIX YacTeil (PUTYPKM, TTOTyUYMIach TPUALATACAHTH -
MeTpoBas (purypka uejiopekosba (puc. 45). I[Tocne mpoBeneHust paaroyriie-
pOIHOro aHaju3a Bo3pacT apTedakTa Ob1 olieHeH B 40 Thic. jieT. Ciaeayet
I00aBUTh, YTO B OXHOI M3 TIelIep B TOM K¢ peTHoHe [epMaHUM apXeoJIoTn
OOHApYXWJIM ellle OMHY (UTYPKY YeJIOBEKOJIbBA, HO MEHBIIINX Pa3MEpPOB.
[Mpenmnomnaraercs, 4To OHa M300paxaeT OOKECTBO, KOTOPOE Ha TEPPUTOPUM
[epManuM SBIAATOCH MPEAMETOM PETUTHO3HOTO ITOKJIIOHEHUS Y JIIOACH O3~
HETO IMaJIeoJINTA.
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Puc. 45. ®urypka 4enoBeKobBa U3 XOJICHINTalHa

Bau3ocTh THBOB U JIOACH, KyJIbTUBUPYeMas HAIIMMU JaJIeKUMHU TTPe.I-
KaMu, BPsIZL JIU SIBJIsIETCSI cllydaiiHOCThI0. MiccnenoBaHust 1 HAaOJIIOIeHUS yue-
HBIX ITOKA3bIBAIOT, YTO ITOBEICHNE U COLIMAIbHAS OpTraHM3allMsI IbBOB UMEIOT
CXOZICTBO C YeJIOBeUeCKUMMU 0011IecTBaMU. JIbBbI OOUTAIOT B rpyIinax, Ha3bl-
BaeMBbIX Tipaiimamu. Kakmblit 1eB B paiine BBITTOJHSIET CBOIO POJIb: CAMITBI
OXOTATCS U 3allMIIAIOT TEPPUTOPUIO, CAMKU 3a00TSTCS 0 moToMcTBe. He-
KOTOpbI€ JIbBBI SBASIOTCS JUIepaMU MpaiioB. YCTAaHOBJIEHO, YTO MEXIY
JIbBaMU MMEETCS collMasibHas KOMMYHUKanus. OHM 00IIAI0TCS ¢ UCTIOb30-
BaHMEM MSIYKaHbs, pblYaHUsl, MypJbIKaHUS U (pr3nueckoro koHrakra. O0-
11asiCh, OHU TepenarT nHMOpMaIIMIo 0 cede U CBOMX OXOTHUYBMX HaMepe-
Husix. CunTaeTcs, YTO JIbBbI UCIIBITHIBAIOT TAKWE XK€ IMOLIMU, KaK U JIIOIU —
pamocTh, TPYCTh U cTpax. M 3110cTh, KOHEUHO.

Kak 3To HU yIMBUTENBHO, HO Ha 3eMJIe CYIIECTBYIOT, KpOMe OOBIUHBIX
JIbBOB, ellle U OeJTble Toy0orIasble JbBbI (prc. 46).

Puc. 46. Beblii rory6oria3piii IbBEHOK
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CnpaBoYHbIii maTepuan

bBenbiit neB ABNAETCA OYEHb PeAKO BCTPeYaoLWwMMea NoABMAOM /bBa.
CunTaeTcs, 4To yyeHble BnepBble 06HAPYKMAM BeNbIX IbBOB B permoHe
Tumbasatu B KOxkHOM Adpuke B 1938 rogy. Mocne Bbixoaa KHUru «benble
NbBbl TumbasaTu» B 1977 roay 3TM yHUKa/IbHbIE }KUBOTHbIE CTa/NU U3-
BECTHbI Bcemy Mupy. CeroaHs B mmpe HacumTbiBaeTcsa Bcero okosno 300
6eblX IbBOB, KOTOPbLIE }KUBYT TO/ILKO B 300MapKax M 3anoBegHUKax.

Benble NbBbl ABNAOTCA He anbbuHOcamu, a nerumctamu. Jleliumsm —
3TO MyTaumA pepmeHTa, OTBETCTBEHHOIO 33 BbIpaboTKY MEeNlaHUHOB, YTO
BbI3bIBAET YAaCTUUYHYHO MOTEPIO MUTMEHTALMM HAaPYKHOTO NOKPOBA Y XKMU-
BOTHbIX. [poaBnseTca B 6enom, 61e4HOM UAN NATHUCTOM OKpace LepcTu,
nepbes, Yewyun Uan aANUAEPMUca, Ho HMKOr4a — B OTCYTCTBUU NMUTMEH-
Taumm rnas. CHUXKeHue BbIpaboTKM MelaHWMHA YMeEHbLUAEeT OT/I0KEHWNE
NMUrMeHTa BAO/b CTEPXKHA BONIOCA. YHeM MeHbLUIE NUIMEHTa BAO/b CTEPKHSA
Bosoca, Tem benee nes. MO3TOMy OKPAC /IbBOB BapbMPYyeTCs OT CBET/IbIX
[0 MoYTUN benblix.

Paf yueHbix cuntaeT, 4to okono 20 Tbic. neT Has3ag, (CTOUT HaNOMHWTb,
YTO NPUMeEpPHO 22 TbiC. €T Ha3aA, No NpeasIoKeHHOM aBTOpom A1a 06-
CYXKAEHMA XPOHONOTMM KaTaKIM3MOB Ha 3eme, NPOU30LLI0 NageHune
OrpPOMHOro actepouaa B Tuxom okeaHe) 6esble NbBbl 06UTANMU Ha 3a-
CHEXKEeHHbIX TeppuTOpUsX. Mo3ToMy y HUX UMeeTcA benblii OKpac, KOTo-
PbIV CNYXKUA MaCKMPOBKOM BO BPeEMSA OXOTbl. B pe3ynbraTte usmeHeHus
KAMMaTa Ha nJaHeTe 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 rolybomn
uBeT rnas y benbix 1bBOB. Hanpumep, rnasa y 6enoro measenn cBetno-
Kapue MU KenTo-Kapue 3a cYeT KOPUYHEBOW paay»KKu. MNpasga, be-
/ible necubl, Kak 1 6esble bBbl, UMEOT roy60M UM KPACHbIM LBET r/1as.
Ho 6enble necubl, B OT/IMYME OT NyTeLIECTBYOLWMUX Benbix Measeaen,
YKMBYT B CAMOCTOATE/IbHO BbIKOMAHHbIX HOPax, KOTOPbIe CO BpEeMEHEM
PacLUMPAIOTCA A0 CNOMKHbIX 1aBUPUHTOB C BONbLUMM KOIMYECTBOM BXO-
[00B. M3-33 NpoXuBaHWA B HOpax besible necLibl MOy4YatoT 3HAYUTE/IbHO
MeHbLUe yabTpaduroneTa No cpaBHeHUto ¢ 6ensimn measeaamu. A ato
No3BOAIAET CAeNaTb BbIBOA, YTO 6esble NbBbl UCMOb30BaAN AJ/151 CBOETO
06UTaHMA, KaK M NecLbl, TOXE KHOPbI» — eCTEeCTBEHHbIE MeLLepsbl.
M nmeHHO 6enble NbBbl ABNANNCH NELEPHbIMU ibBaMu!

W ecau cuutaTh OCHOBHOM TEOPHIO, YTO TOMUHUHBI 3BOJTIOLIMOHUPOBAJIH,
MPUCTIOCA0IMBAsICh K 3eMHOBOTHOMY CYIIIECTBOBAHUIO, MUHYS CTaINIO 00U -
TaHUs Ha IEPEBbSIX, TO CTOUT OoJiee ACTAIbHO U apTYMEHTUPOBAHHO Pa3o-
OpaThbCs B BUIOBOM pa3HOOOPA3UHM MIIEKOTTUTAIOIINX JKUBOTHBIX, BOSHUKIIIEM
MocJie BbIXOJa 36MHOBOIHBIX XKMBOTHBIX M3 BOJIbI Ha cyiily. JIJIs cpaBHEHUS
MPUBOANTCS BHEIITHUI 00K Oetoro Jiba (puc. 47), HeaHnepTaibla (puc. 48)
U muMIan3e (puc. 49).
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Puc. 47. JleB — uapb 3Bepeit

Sl

Puc. 49. lllummnan3ze
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Krto xomy nanbHuii-ganbHuit npenok? Ipasna, nuinyt, uto JJHK coBpe-
MEHHOTO YeJIoBeKa 1 IIUMITaH3¢e TTOYTH MOJTHOCThIO uAeHTUYHBI. Ho B cTO-
pMM aHTPOITOJIOTUM YXKe MMETU MeCTO caydau danbcuduKaimy 0CTaHKOB
roMUHUH (HanmpuMmep, «[IuatmayHcKuii yeaoBeK»), U3-3a 4ero yueHble Je-
CSITKM JIET HaXOMWINCH B 3a01yXneHnu. KoHedHo, BO3MOXKHO, YTO TIPEICTa-
BUTEJIN OJHOTO BUJIa 3eMHOBOAHBIX ¢ OMHOM 1 Toit xke JIHK B nanekom mpo-
IIIJIOM M30paiv pa3HbIe IyTH OCBOCHUSI CYIITA — OIHU BJIE3JTM Ha IePEBbsI 1a
TaM M OCTaJuCh (IIMMIIaH3€e), APYyTrMe OCBauBaIM Cylly 6e3 JiazaHbs I10 Je-
PeBbSIM (TTPEIKU COBPEMEHHOTO YesioBeka). Ho MpuunHbI KyJTbTUBUPOBAHUS
JIbBOB HaIlIMMU TIPeIKaMU HaJ0 Obl BCE-TaKU BBISICHUTD...

AdpukaHckasl JiereHaa rjlacuT, UTO B IpeBHUE BpeMeHa 3JIble TyXU Ha-
MYCTWJIM MY4YUTEJIbHbIE O0JIE3HU Ha XKUTeeH 3eMIn, U3-3a 4ero ObLJI0 MHO-
ro Tpareauii. Jlronu ctajgu MOJUTh OOTOB O TTOMOIIU, TE CKAJIUIUCH U OT-
MPaBWIM Ha 3eMJTI0 CBOETO MOCJIaHHWKA — MOTYUYero 0eJI0ro JibBa, KOTOPBIi
CBOEI MyIPOCTBIO HAYUWJI JIIONIEl OOPOThCs ¢ Ooie3HsIMU. B nereHae takxke
TOBOPUTCS, UTO ITOKa CYIIECTBYIOT Ha 3eMJIe OeJble JIbBBI, B CEPIIIax JIOAeH
HET MecTa CTpaJaHUsIM U OTYASTHUIO.

Kpacusas nerenna, Huuero He ckaxeinb! Ho eciu mpoaHanu3upoBath ee
¢ MparMaTUYecKoi TOUKHU 3peHus, TO, BEPOSITHO, B HEli YKa3bIBaeTCsl Ha TO,
4yTO OeJible MelepHbIe JIbBbI B 1aJIEKOM MPOILIOM IEMOHCTPUPOBAIM HeaH-
JepTajbliaM, YTO MeIIePhl SIBJISIOTCS HAAEKHbBIM YOKUILEM U OT HETTOTOIbI,
U OT METEOPUTHBIX OOMOAPAUPOBOK. DTO MOXET ObITh OAHOU U3 MPUUUH
0002KEeCTBICHHS JTbBOB HALIMMU MPeIKaMHU.

1.3.2. NewepHble measeamn

ITewmepHsiit MenBean (puc. 50) MpeanogoXUTeIbHO NUMEET CBOMM IIpe/-
KOM aTpycckoro menBes. [leepHblii MeaBeab MOYTH Ha TPETh KPYIHee Co-
BpPEMEHHOI0 Oyporo MeaBest — IJIMHA ero Teja nocturania 3,5 M. IlepeaHsis
yacTb Tesa Oblia 0oJiee pa3BUTa, YeM 3a[lHsIsI, HOTU KOPOTKHE U CUJIbHBIE,
rojioBa MaccuBHas. Yeper melepHoro MeaBest OTIMJaeTcs OT yepera 0y-
poro 6oJjiee KpyThIM JJ00M. OCHOBHYIO MUIILY TMEIIEPHOrO MeABEIsT COCTaB-
JISTA TPaBSTHUCTBIE pacTeHUs. BeposTHO, OH OBLT BCESTHBIM, KaK 1 COBpe-
MEHHbIe Oypble MEIBEAU, HO B OCHOBHOM TUTAJICSI PACTUTEIBbHOCTHIO.

B Hacrosiee BpeMst BO3MOXHBIMU ITOTOMKAMM TIEIIIEPHBIX MEIBEICH SIB-
JISItoTCs Tobuiickue menBenu (puc. 51) B MOHroiuuy U MeABEAU B yaaIeHHbIX
yactsx [Tupeneii B EBpone. Mi3BecTHbI nucaresb 1 najgeoHtosor N.A. Ed-
peMOB MUCcaJl, YTO Ha CaMOil BbICOKOI rope 10xHoii Toou Carcar-llaran-
borno B HemoCTyMHBIX Tellepax 0ouTaeT roOUMCKUil MeBelb — MOYTH BbI-
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MEpPILIUIA MOABUJ MEIIEPHBIX MeIBeeii. ABTOp CChLIAETCsl HA TO, YTO 3TO
>KMBOTHOE BUJIEJIM COBETCKHME MccieoBaTen 3aanraiickoii [oou B 1943 romy.
ToOuiickuii MeaBeab sIBJIIETCS IMMOABMIOM Oyporo MenBeas. 3aHeceH B Kpac-
HYI0 KHUTY MOHTOJIMM KaK BUJ, HAXOASIIUICS MO YIrpO30il NCUe3HOBE-
Hus. UccnenoBanms B 2022 roay 3acdukcupoBanu Bcero 51 mensenst. [oOmii-
CKME MEABEIM MCITOJb3YIOT MEIIePhl B KAUeCTBE OEPJIOT W UIIYT MEIIePhl C
MPOXJIadHOM, CTAOMILHOM TEMIIEPATypOil M XOPOIIEH BEHTUISILIUEI, YTOObI
00ecneyrThb MOAXOAIIIYIO Cpeay sl cristukKu. OOBIYHO OHM BNAAAIOT B CIISTY-
Ky Ha CpOK He 6oJjiee Tpex MecsilieB — ¢ 1eKadps 1o deBpaib.

ik %)

‘{_

Puc. 51. CoBpeMeHHBbII MelepHbIii MeIBeb B ropax mycTbiHA [00u
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ITupeHeu pacroJsioxkeHbl Mexay buckaiickum 3aiauBoM u Cpenu3eMHbIM
MopeM Ha Tepputopun Opanunm, Ucianum u AHmopphl. biaromapst ymaneH-
HOCTH OT IIMBWJIM3AIIUHU, XKUBOTHBIN MUp B [TupeHesx coxpaHWiIcs Jydlie,
YyeM B IpYyTUX TOpHbIX MaccuBax EBpornbl. U B ropax nmosipisieTcst Bce 00blie
MmenBeneil. B HacTosIee BpeMsi y>ke CTOUT BOITPOC O TOM, KaK 3alllUTUTh CTa-
Jla OBell, TaCyIIMXCS Ha BHICOKOTOPHBIX JIyTax, OT TOTOMKOB TMEILEePHbIX Me/I-
BeIeii.

CnpaBouYHbI MaTepuan

MNewepa MmaHai B bawKkupum 6bina oTKPbITa YPaabCKUMK NANEOH-
Tonoramu B 2009 roay. B sTol neutepe oHM 06HAPYKUAKU, B TOM YuChe,
M Yyepen mManoro neuLepHoro measensn C UCKYCCTBEHHbIM OTBEPCTUEM
(puc. 52). Bospact aptedakra coctasaseT okono 35 Tbic. neT. YcTaHoBe-
HO, YTO nelLepHbI measeab normb B Bospacte 9-10 net. [lo gaHHOM
HaxXoAKM 6bl1 U3BECTEH INLLb OAMH AOCTOBEPHbIM GaKT f06bIuM NneLLep-
HOro MmeaBe/n Ye/I0BEKOM, OCHOBbIBAIOLIMIACA HA XapaKTepe nospexe-
HMA NO3BOHKA MeTaTe/IbHbIM opy:Kuem. Mpun nccneaoBaHumM ypanbckue
y4eHble 06HapYKW/IM B Yepere NeLwepHoro measean 0TBepcTue, KoTopoe
6b1N10 caenaHo KPEMHUEBBIM HAKOHEYHMKOM OT KonbsA. OTBepcTMe bbino
NMOKPbITO Ka/bLMTOBOM KOPKOM, KOTOpPas MOJIHOCTbIO 3aKpbiBana OTBEp-
ctmne. Cneapl 3aXKUBNEHNA BOKPYr OTBEPCTUA B Yepene measean oTcyT-
CTBYIOT. DTO FOBOPUT O TOM, YTO MOBPENKAEHMNE ero Yepena u SBUIOCh
NPUUYMHON CMEPTU }KMBOTHOrO. HanoMHMm, YTo ronybornasble cBeTNo-
KOXMe HeaHAepTanblbl 06MTanM Ha naaHete npumepHo 250 Tbic. neT n
ncyesnm okono 30 Tbic. neT ToMmy Ha3az,. To ecTb Y6UTbIN NeLLepHbIn mea-
BeAb MOT bbITb UX A0ObIYEN.

Puc. 52. OTBepcTue B yeperie rneiiepHoro Measeas u3 neiiepbl MMaHait
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1.3.3. NewepHble rUeHbl

IMpenkoM nemiepHoii rueHbl (puc. 53) cuuTaeTcs MATHUCTAsSI TUEHA, KO-
TOpas COXpaHWIACh 1 A0 Halmx nHeli. B EBporie neniepHas rueHa rmosiBiach
300—500 TeIc. neT Hazan. IlemepHas rueHa nocturaaa 1 M BeICOTHI. Becuia
oT 80 go 110 xr. DTU XMBOTHBIE OBLJIM HOYHBIMU XUIITHUKAMU, XXUJIA B TIe-
1LIepax 1 BhIpAIIMBaIM TaM Xe JeTeHbIlIeii. Pa3HUIIa B TPOMOPLIMSX KOHEU -
HOCTEI MEXIy NelIepHBIMUY U MIITHUCTBIMU TMEHAMM YKa3bIBaeT Ha MX JIyd-
LIYIO IPUCTIOCOOJIEHHOCTh K O€Ty, YeM COBPEMEHHBIX TISITHUCTBIX TUEH U3
Adpuku.

Puc. 53. IemepHas rueHa. PekoHCcTpyKuust

CnpaBoYHbIii MaTepuan

Coscem HegasHo (2017-2022 rr.) yueHble 06HAPYXWUAU U UCCNeso-
Ba/1M NelLLepy B Xakacuu, B KOTOPOW 06UTaNM NeLLepHble TMeHbl NPUMEPHO
42 TbiC. NeT Ha3ag. JTa nelepa Ha CEroAHALHUI AeHb ABNAETCA Kpyn-
HEWLWMM 10roBOM 0B6UTaHMA NeLwepHbIX reH B A3uun. OHa noayymna Ha-
3BaHue MHelickas no 6aunsnexalleit peke NHein. B newepe 6bin1m 06Ha-
PY*KeHbl OCTaTKM NULLW TMEH — OTAE/IbHble KOCTU BU30HA, MaMOHTa,
HOCOpOra LWepcTUCToro U Hocopora Mepka, oneHs baaropogHoro 1 Ase-
peHa. Umenucb 1 oTaeNbHble KOCTU XULLLHMKOB — Byporo measeas, BO/Ka
W ancuubl. Huyero nogobHoro B Xakacuu ele He Haxoanan. Kpome mHo-
YKeCTBa KOCTel CKeNeToB, B nelepe bblan HaAeHbl ABa Lenblx Yyepena
B3POC/bIX TMEH U OAMH LLe/Iblii Yepen MON0A0ro TMeHeHKa, YTo ABAseTCs
YHUKanbHbIM 418 Poccuun. B Cnbupwm pasmepbl rpoTa newepbl MIHencKon
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YCTyNatoT TONIbKO pa3mepam KpacuBenLLMX, CO CTaflarMMTaMm 1 CTanakK-
TUTaMW, FPOTOB Newepbl BOPOANHCKOM, TaKKe HaxoaAlLencs B Xakacuu.
O ppeBHUX 06MTaTeNsIX 3TOW NeLepbl, KOOME HbIHELWHUX NeLLepPHbIX
IeTYYUX MblLLIER, HUYero Hem3BecTHO. BO3MOXHO, MOTOMY, YTO AHO ne-
Lepbl MOKPbLITO CbIPOMN MUHOMN, CKPblBatOLWLEW OCTAHKU MPEXHUX
obutaTtenen.

ITo umeromumces gaHHbIM, ipuMepHO 300 ThIC. JIeT Ha3a/ IellepHbIE JIbBbI,
MeJIBeIM U TUEHbl pacCceJUINCh B eBPOIENCKOl YacTU U Ha ceBepe A3uu, a
TeIIePHBIN JIEB TTOSBUICS AaXe B AMepuke. To ecThb MeliepHble XKMBOTHBIC
paccesisIMCh B MecTax Mpe/roaaraeéMbix Hauboyiee ”HTEHCUBHBIX METEOPUT-
HbIX 00MOAPAMPOBOK B ITPOILLLJIOM. 1 OCHOBHBIM MECTOM MX OOUTAHUS CTAM. ..
BbICOKOTOpHbIe Tetepbl! OueBUAHO, UTO TaM OHU ObLIU B 6€30MaCHOCTU U
OT METEOPUTHBIX 00MOAPAMPOBOK, U OT IlyHaMU. BeIMUpau 3TH XKUBOTHBIE
MOYTH B TOYHOM COOTBETCTBUU C TIpeAsIaraeMoii 1Jist 00CYKAeHUSI XpPOHOJIO-
rueii (pazaen 5.3 NaHHOM KHUTU) pPa3BUTHUS YETOBEUECKOI BbICOKOPA3BUTOM
LIMBUJIM3ALIMK Ha 3eMJie: B eBPOIEICKOl YacTu TelllepHble TMeHbl Hauyalu
ucye3arb npuMepHo 20 ThIC. JIET Ha3a/l U IMOJHOCThIO ucuesnu 11—14 thic.
JIeT Ha3aj, JIbBbl U MeIBeIM HayaJIu ucuye3aTh MpuMepHo 19 Thic. JeT Ha3a/l.
B CpennzeMHOMOpBE MellepHble MeABEAN Haya Il UCcUe3aTh e1lle paHbllle —
23—24 toIc. et Ha3ax. Ele 0ojiee BEpOSITHO, UTO B CBSI3U C HEYYETOM LIEJIOTO
psina hakTOpOB P JaTUPOBKE OCTAHKOB IEIEPHBIX KUBOTHBIX PATUOYTJIe-
POAHBIM METOJOM BO3PACT OCTAHKOB ITPU UCCIEIOBAaHUU apXeoJoraMu MOT
OBITh 3HAUUTEIHLHO «OMOJIOXEH». OCTaHKU IeIePHBIX )KUBOTHBIX MOI'YT ObITh
CYILIECTBEHHO CTapllie, a 3HaYUT, CABUTaeTCsl B INyOb BEKOB U JaTUPOBKA X
ncye3HoBeHMsI. OCHOBHOM MPUUMHOIN BBIMUPAHUS MEIIEPHBIX )KUBOTHBIX
yUeHble CUYMTAIOT yejoBeka. Huuero ynMBUTEIbHOTO B 3TOM HET, Belb BHICO-
KOTOpPHBIE MelIephbl, 3aHUMaeMble TIeIEPHBIMU KUBOTHBIMU, HYXKHBI ObUTH
caMUM JIIOASIM JUISI CTTACEHUST OT METEOPUTHBIX 00MOApAUPOBOK U IIyHAMU.

1.3.4. NewepHbie neTyyne Mbiliu

Emme omHMM MHTEpECHBIM BUIOM ITEIIePHBIX XXUBOTHBIX SIBJISTIOTCS TIE-
LIEPHBIC JTETYIME MBIILIN, OPUESHTUPYIOIIME B ITPOCTPAHCTBE C TOMOIIIBIO 9XO0-
Jjokauuu (puc. 54) 1 U3BECTHbBIE BO BCeX yroJikax rjaHeTsl. Ho Bcerna v aTu
MBI XKW B TIEIIepax U UCITOIb30BaIM 2XojJoKaiuio? OTBETH HA 9TU BO-
MPOCHI yUeHbIe TTOJYUYMIN OTHOCUTENbHO HeaaBHo. B cdespane 2007 rona
B BaitomuHre amepukaHckue ydyeHble OOHApYXKUIW Ha JHE APEBHETO 03epa
JIBa UCKOITaeMbIX DK3eMILIsipa HEU3BECTHOTO paHee BUaa JIETYUYUX MbILIEH,
HazBaHHOTO Onychonycteris finneyi. DTo caMblii IpeBHUI MPEIOK COBPEMEH -
HBIX JIETYYMX MBbIIIEN, TaK KaK BO3pacT IpyHTa, I1ie ObUIM 0OHApYKEeHbI ap-
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TedakThl, COCTABISIET 0KOJIO 52 MJIH JieT. CUJIbHO YIIMHEHHbIE TaJIbLibl 1
(bopma rpyaHOI KJIETKM 3TOTO IPEBHEr0 BUIA JIETYUUX MbILIEH CBUAETENb-
CTBYET 00 UX CIIOCOOHOCTU K aKTMBHOMY MoJeTy. JJUIMHHbIEe 3aaH1E KOHEY-
HOCTH U KOT'TH Ha BCeX MSITU NajibliaX YHACIeI0BaHbI OT HA3¢MHBIX MTPEIKOB.
Onychonycteris He IMeeT XapaKTEPHBIX IPU3HAKOB 9XOJIOKAIIUN — Y HETO
HoOpMaJibHasl YJIUTKA yXa U OTCYTCTBYET €€ yBeJIMUeHUe, He00OX0aUMOoe st
perucTpaluy OTpaxKeHHbIX BOJH. M3yueHre nponopiirii Teaa JeTyqrx Mbl-
1Iei MO3BOJIMJIO cleaTh BBIBO/, UTO 9TOT APEBHUI BUJ BeJ JIeCHOI oOpa3
KW3HU, KaK ¥ HEKOTOPBIE BUIBI CYIIECTBYIOIIMNX PYKOKPBUTBIX (puc. 55).
CyuTaercs, UTO 3BOJIOLMS JIETYYMX MbILLIEH mpoucxoauia B soieHe (33,9—
56 MJIH JIeT Ha3ajm).

Puc. 55. Jletyuue cobaku (KpbUTaHBI) HA OTABIXE B JIECY
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CreayeT OTMETUTh, YTO 3XOJOKALIMIO UCITOJIB3YIOT HE TOJIBKO JIETY4Yle
MBIILIU, HO U IeJIb(UHBI, TIOJIEHU, ITULIBI (HATTpUMeD, Tyaxapo) U 3eMJIepoii-
Ku. BeposTHO, 5X0JI0KaLMsS IEPBOHAYAILHO BO3HUKIIA KaK TOMOIb 3pEHUI0
Y XKMBOTHBIX, OOMTAIOLINX B INTyOMHAX BOJI, a ITPU BBIXO/IE )KUBOTHBIX Ha 3EM-
HYIO ITOBEPXHOCTH CTajia IOMOTaTh TeM U3 HUX, KTO CTaJl UCITOJIb30BaTh JIJIst
00MTaHUS TEMHbIE MEIIePhl WM CTal BECTH HOUHOI 00pa3 xku3Hu. BMecte
CO CBETOBOI1 BOJIHOM I151 TOKALIY STUMM XXKMBOTHBIMU CTaJIa MCIIOIb30BaTh-
¢s1 M 3ByKOBas1 BojiHa. Cpeln YIeHUCTOHOTMX 9XO0JIO0KALIUSI OOHApYKeHa TOJIb-
KO y HOYHBIX 0a00uYeK COBKOB. babouKk1-CcOBEI 0UeHb KPYITHEIE, pa3MEepOM
65—200 MM ¥ M3BECTHBI CBOMMHU OIPOMHBIMMU TJIa3HBIMU ITITHAMHU, KOTOPbIE
HaIlOMMHAIOT I71a3a COBbI. JIaHHBIN BUI 6a00UYeK BCTPeUaroTCs TOJIbKO B Jie-
cax Mekcuku, LlenTpanbHoii u FOxXHOIT AMepuKu.

Puc. 56. Jlery4yas co0aka (KpbUIaH) B IIOJIETE

OmHako 3peHre UCUe3IIo TaJeKO He Y BCeX XKUBOTHBIX, 00JIaIal0INX 9X0-
JIOKalre, a TOJIbKO Y MelepHbIX JIeTyYrX MbllIel 1 3emiepoek. Y mpuunHoit
9TOT0 MOXET OBbITh TO, YTO MEPBbIE CMAcATUCh OT METEOPUTHBIX OoMbOapau-
POBOK B Iellepax, KOTOPbIe CTAIM MECTOM UX MOCTOSIHHOTO OOUTaHUsI, BTO-
pble HAIlUTK CITAaCEHUE OT JIECHBIX MOKapOB, BbI3bIBABLIUXCS METEOPUTHBIMU
OGoMOapaMpoBKaMMU, MO 3eMJIeii. 3peHue ObLIO yTpaueHO STUMU KUBOTHBI-
MU BBUJY €r0 HEHYXXHOCTHU MPU HAJTMIKUM 9XosoKalu. Koraa 3To nmpounso-
1710 Y MEeIePHBIX JJETYYMX MBIIIEH, TOKa Hen3BecTHO. Ho y MHOTUX aIpyTux
>KUBOTHBIX, UCTOJIB3YIOLIMX 9X0JIOKALMIO, 3peHue coXxpaHWwIoch. CoxpaHu-
JIOCh 3pEeHME Y JIETYYNX cO0aK (KpbIJIaHOB) (pUC. 56), KOTOpPbIE TaK Xe, KaK 1
MeliepHbIe JIETYUYUe MBIIIN, OTHOCITCS K OTPSIAY PYKOKPBLIBIX MJIEKOMUTA-
fommx. [TpmInHO MOXKET OBITH TO, UTO KPbLIAHAM MTPAKTUIECKU HEBO3MOXK -
HO IMOCTOSIHHO XXUTb B Melllepax BBULY UX OTHOCUTETbHO OOBILINX Pa3MEPOB
10 CPAaBHEHMIO C JIETYIMMU MbIIaMu. PazMax KpBITbeB Y KPBLJITAHOB MOXKET
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npocturath 150—170 cM, nipeBbIiias B 5—6 pa3 pa3Max KpPbUIbEB JIETYYNX MbI-
mreii. Kak ciencrsue, apeai o0MTaHUS KPbLIAHOB, B OTJIMYKME OT IEelePHBIX
JIETYYIMX MBIIIIEH, TOBOJIBHO Y30K — KPBITaHbI XKUBYT TOJIBKO B TPOITMKAX 1
cyorponukax (B Azuu, Adpuke, Erunre, Typuuu u Ha Kuripe).

1.4. Tony6ornasbie cBeTN0KOXKME «boru». Kto oHn? U npuuem 3gecb
KaTaknu3mbl Ha 3emne?

CBETIOKOXHME TOJTyOOT Ia3ble IO COCTaBIISIIOT TOJBKO okojio 20 % Ha-
CeJICHUS TIJIaHEeThl, U UX KOJUYECTBO, K CUACThIO, CHUXKAETCS C TEUEHUEM
BpeMeHu. M cBeTias Koxa, v roytyOble T1a3a SIBJISII0TCS Pe3yJIbTaTOM MyTalluu
JlajieKo He caMoii MOJIE3HOM, BI3BAHHOM CHUXKEHUEM BbIpaOOTKY MeJlaHWHA
B OpraHU3Me JIIOJIeH N3-3a HETOCTATOYHOTO MOJYYEHUSI COJTHEUHOTO YJIbTpa-
¢uosiera. EcrecTBeHHBIMU U HanboJIee TTOJE3HBIMU JJIS1 JIIOJEH SIBJISIIOTCS
TeMHas Koxa W KOpuuHeBble r1a3a. [Touemy ke B JiereHaax BceX Hapoa0B
MUpa TeXHOJIOTUYECKUE JOCTUXKEHMUSI, OyIb TO TIaBKa METAJJIOB WU BbIpa-
LIMBaHUE KYKYPY3bl, CBSI3aHbl UMEHHO C roJly0OoT1a3bIMU CBETJIOKOXUMU
«boramu»? TaKOBBIMU SIBJISLIMCH OJIUMIUICKUE «0oru» JIpeBHei [peunu.
KT0 Xe oHu — 2T 3arago4yHbie «0oru»? M He SBISIOTCS JIU IIPUYMHOMN UX
MPOUCXOXKIECHUS KaTaKJIM3MbI Ha 3emuie?

Wckitouas nosiBfieHre BCSIKMX MHOTIIAHETSH (ITyCTh 9TUM 3aHUMAIOTCS
nucareau-GaHTacTbl), MOMbITAEMCS TEXHUUYECKU pa300paThesi B 9TOM BOMPO-
ce, aHaJIM3Upysl BCe UMEIOIIMECs Ha CerOAHIIHUN TeHb JaHHbIE Pa3HbIX
HayK. Ml HauHeM ¢ HalluX JaJleKUX-IJIEKUX MPeIKOB — roMMHUH. Hanmom-
HUM OOILIETPUHSATYIO B HACTOSIIIIEE BPEMSI CXEMY SBOJIIOLIMY JKUBOTHOT'O MUpa:
pBIOBI — 3€eMHOBOJIHbIE — MJIEKOMNUTaOIMe — yeaoBek. Heodxoaumo ot-
METUTh, YTO B IIpOLIecCe U3YyUEeHUs MaTepUaioB UCCIeTOBAaHUI yUeHbIX-TIa-
JIEOAHTPOIIOJIOTOB BOIIPOC O IrOJIy0OTIa3bIX CBETIOKOXUX «O0rax» MmiaBHO
rnepepoc B BOITPOC O MUTPALIMSIX HALLIUX TTPEAKOB, CBSI3aHHBIX C KaTaKJIu3Ma-
MU Ha 3emJjie B UCTOPUYECKU 0003p1MMOM IIpoliioM. BeposTHo, OoJiee mpa-
BUJIbHO TOBOPUTDH HE O MUTPALIMUM HAILIUX TIPEAKOB, KOTOpas MMesia MecTo, a
O CMEILEHMHU LIEHTPOB Pa3BUTUS IPEBHEN LIMBUIU3ALIMU, [JIABHOU IIPUYMHOMN
KOTOPOTO MOIJIM SIBJISITHCS LiyHaMU co cTOpoHbl CeBepHoro JlenoBuToro oke-
aHa (paszes 1.2 KHUTM) U MajieHue 22 ThiC. JIeT Ha3al OTPOMHOI0 acTepouaa
B paitoHe DWIMIITMHCKOTO MOPSI, YTO BHI3BAJIO 00pa30BaHME OIPOMHENIITNX
1yHamMu B TvXoM oKeaHe, 4TO MPUBEJIO K 3aTOTUIEHUIO TeppuTopuil Me3o-
aMepuku 1 Azun. OcTaTky IpeBHUX TOPOJOB 1 COOPYKeHUIT B Me3oamepu-
K€ YaCTUYHO PAaCKOIaHbl U UCCIIeIOBaHbI, a B A3M 3TO €llle TOJbKO Mpel-
CTOUT C/EJIaTh.
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CnpaBouHblii MaTtepuan (M3 Bukunegum)

rOMVIHVI,CI,bI M TOMUHUHWN — OBe rpynnbl NPUMaTOB. rOMVIHVI,CI,bI — 3TO
rpynna, CoCToALas U3 WMMMNaH3e, ropus/, OPaHTYTaHOB U BCEX NHOLEN.
WX 06bI4HO HA3bIBAOT FOMMHMAAMM. [OMUHWMHM — 3TO rpynna, CoCToALLan
13 COBPEMEHHbIX /Ilogel 1 nx BbimepLumx Buaos (puc. 57). To ecTb romu-
HUHbI ABAAIOTCA MOAMPYNNON rOMMHMA0B. OCHOBHOE pas/ivume Mesay
HMMM 3aK/IOYAETCA B TUTME KUBOTHbIX, KOTOPbIE OTHOCATCA K KaXA0M
rpynne.

Puc. 57. PexoHCTpyK1IMsI 3HAMEHUTOTO TOMMHMHA JItocu
(paHHMIT aBCTPAJIONUTEK, aTa CYIIeCTBOBAHUS — 3,2 MJIH JIET Ha3a)

Cpenu yuyeHBIX CYIIECTBYET MHEHME, YTO BOJIOLINS TOMUHUH ObUTa HE
MpSIMOJIMHEMHOM (KaK CTBOJI AepeBa), a BeTBUCTOM. To ecTh Ha OgHOI Tep-
PUTOPUH OMHOBPEMEHHO MOTJIO CYIIIECTBOBATh HECKOILKO BUIOB TOMUHUH.
WccenoBaHMSIMU YCTAaHOBJIEHO, UTO KOJIBIOENTbIO TOMUHWH SIBIIsIeTCST Ad-
puka. [IryOMHHBIE TEPPUTOPUM STOTO KOHTUHEHTA TIOYTHU HE TTOABEPTaINCh
B MPOIIUIOM METEOPUTHBIM OOMOapaINpOBKaM M OBIITM HEAOCTYITHBI TS 11y~
Hamu. B Adppuke oOHapyKeHbI OCTAHKM caxeJIoHTpomna (6—7 MJIH JIET Ha3aj),
oppopuHa (6 MJIH JIeT Ha3am) U aBcTpajonuTeka (4,2 MITH JIeT Ha3am). DTH
TOMWHWHBI TIepeIBUTAINCH Ha ABYX HOTax (OMITemaan3M), HO IO pa3Mepy
MO3ra OHU He OTJMYAINCh OT COBpEMEHHOTO mnMIaH3e. CylecTBYeT Lesblit
PSII TEOPHiA, OO BSICHSTIOIINX TTPOMCXOXKICHIE OnTieqan3Ma y roMuHuH. Ofi-
HOI U3 TIEPBBIX MOSIBUJIACH TEOPUS CaBaHHBI, TTPEITOKEHHAST aBCTPATUMCKUM
aHtpornosiorom Paiimonaom laptom B 1925 roay, o0bsicHsIto111ast OUTIeaau3M
amanTalueit IpeaKoB JIIOAeH, TepBOHAYAIbHO OOUTABIIIMX Ha IEPEBBIX, K
KW3HH B caBaHHE, KyJla OHU OBLTH BEIHYKIECHBI BBIXOIUTD [IJIST OXOTHI Ha Tpa-
BOSITHBIX XXKUBOTHBIX (puc. 58). Ho Bo3HMKaeT 3aKOHOMEPHbII BOIIPOC: T10-
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YeMy TaKUM CIIOKHBIM IyTeM, Yepe3 OOMTaHue Ha AePeBbsIX, 36eMHOBOIHbBIC
OCBauBajIu cyury?

Puc. 58. DBosonns TOMUHUH — C IEPEBbEB K CABaHHE

Boiee ecrecTBeHHOI 1 yOeIUTETBHOM SIBIISICTCSI TEOPUST, YTO TOMUHUHBI
BBOJIIOLIMOHUPOBAIH, TTPUCITOCAOIUBASICh K 38MHOBOJHOMY CYILIECTBOBAHUIO,
MWHYS CTAIWIO OOMTAaHMS Ha IEPEBhIX. DTOM TEOPHH MPUICPKUBACTCS PSII
COBPEMEHHBIX aHTPOIOJIOroB, B ToM unciie bepHapa Byn, Kesun XaHT u
®wmmm Tobuac, cyuTalonne TeOPUIo caBaHHBI OIIMO0YHOM. [1o mx MHe-
HUI0, TOMUHUHBI OXOTUJIUCH Ha TPABOSIIHBIX SKUBOTHBIX, a TAKKE COOMPATIN
MOJUIFOCKOB U JIOBUJIN PHIOY Ha MEJIKOBOIbe (puc. 59). 3eMHOBOIHOE CYIIIE-
CTBOBaHMeE TPeOOBAJIO CIIOCOOHOCTH IIJIaBaTh U HBIPSITh, OTIMYAIOLIEH Uyesio-
BeKa OT 00e3bsH. JJlaHHas Teopust 00bICHsET MHOTHE aHATOMIYECKIE 0CO-
OEHHOCTY COBPEMEHHOTO YeJIOBeKA: MPSIMOXOXKAEHNE, OTCYTCTBUE IIEPCTH,
KPYITHBIN MO3T, HU3KO0€E MOJIOKEHUE TOPTAHN OTHOCUTEJIBHO HOCOTJIOTKH,
XapakKTepHOE IS MOPCKHMX MJICKOITUTAIOIINX, TIEPBOPOAHAS CMa3Ka HOBO-
POXIEHHBIX JIETei, BHICOKUI HOC C HAITpaBJIeHHbIMU BHU3 HO3APSIMU, TIpe-
JOTBpALIAIONINIi TONagaHe BOAbI B HOCOIJIOTKY, U SKUpHAast KoxXa ¢ 00uIun-
€M CaJIbHBIX XKeJIE3, KOTOpast MOXKET CIIY>KUTh JIJIsT 3allUThI OT BOJBI.

HaiineHHable 1 M3ydeHHBIC OKAMEHEIOCTH TOMWHIH TTOKA3bIBAIOT, YTO PO
Homo (ot natuHckoro Homo — «4enoBeK») BOZHUK U3 BIMEPILIETO POJia aB-
CTpaJIONMTEKOB 1 BKJIIOUAeT B ce0si cCoBpeMeHHbl BUi Homo sapiens (deno-
BEK pa3yMHBIi1), a TAKXKe HECKOJIBKO UCUE3HYBIIMX BUIOB, B IIEPBYIO oUuepeb
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-
npocTpaHuics 1o Beeit Adpuke 1 EBpazuu. DTo ObLI MepBbIi YeTOBEUECKU It
BU, IPEACTABIISIBIINI COO0M 0OIIIECTBO OXOTHUKOB-COOMpaTeIei, UCIIOIb-
3YIOIIIUX OTOHb. Homo erectus mpocylliecTBOBaI 0oJiee MUJIJTMOHA JIET U pa3-
BUJICA B HOBBIE BUIBI 0K010 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 1 3amagHoit Azun.

B Hacrosiiee BpeMsi caMbIM U3YYeHHBIM BUIOM SIBJISIIOTCS] HEAHAEPTasIb-
el (puc. 60). Ha3zBaHme «HeaHmepTaiel» MpOUCXOAUT OT TOIMHBI Hearmep-
Tasb B [epMaHuu, rae ObUT HaiileH Yepert OAHOro U3 MpeacTaBUTeIe 3TOro
Bujaa. B OoCHOBHOM oCTaHKM HeaHAepTaJlblieB ObLIM OOHAPYKEHbI B MelIepax.
IlepBoie T10a1 C YepTaMU MPOTO-HeaHaepTaiblia mosgBuinch B EBpore 600—
350 Thic. eT Ha3aa. MI3BeCTHO, UTO HeaHIepTalblibl HACEISIIU OOLIMPHbIE
TeppuTopuu B riepuof BpemeHu ot 130 go 30—35 ThIC. JIeT Ha3ad 1 AeCATKU
TBICSIY JIET KU OJHOBPEMEHHO C HaIlIMMU HEMOCPEACTBEHHBIMU MpeaKa-
MU — KpoMaHboHIaMKU. OCHOBHOI 00/1aCThI0 OOMTAHMS HEaHAePTaJbleB
cuntaetrcsa EBpona (puc. 61), HO UX MPUCYTCTBHE OOHAPYKEHO 1 Ha AJTae.
CorracHO OTHOM M3 CYIIECTBYIONINX TEOPUIA, HeaHIePTAIBIIBI IBISIOTCS Ha-
LIAMU TIPSIMBIMM IPEKaMU, MPOSBOTIOLIMOHUPOBAB B KPOMaHbOHIIEB, KO-
TOpBIE, B CBOIO 0Yepeb, IIPO3BOOIMOHNpoBaIn B Homo sapiens (uemoBe-
Ka pazyMHoro). Ho Go/JIbIIMHCTBO YYEHBIX B HACTOSIIEE BPEMSI CUUTAET, UTO
HeaHepTaiblibl ObLIM MapasjiebHO Pa3BUBAIOIIMMCS BUAOM U Tiepeaain
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HaM 3a CYET CKPEIIMBAaHUS KaK ¢ KPOMaHbOHLIAMHU, TaK U ¢ Homo sapiens
YacTh CBOMX I'eHOB. DTO npou3oiuio npuMepHo 5S0—100 Teic. teT Ha3an. YcTa-
HOBJIEHO, YTO MTOYTH Y KaXIOI0 YeJIoBeKa, KpoMe appUKaHIIEB, KUBYIIAX
1oxxHee Caxaphbl, UMEIOTCSI HeaHIepTaIbCKue TeHbl B Iipeaeiiax 1—4 %. Takke
YCTaHOBJIEHO, YTO KOJMYECTBO HEAHIEPTAIBCKIX F€HOB YMEHbIIIAETCS C KaX-
JbIM HOBBIM ITOKOJIEHUEM JIIOEH, TaK KaK 00 JIbIIIAs YaCTh U3 HUX SIBISIETCS
HeOJIarONPUSITHOM JJTsI BRDKMBAHUS Y ITPOIOJIKEHUS poaa. Yo ke momydau
YeJioBeK OT HeaHaepTableB?
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Puc. 60. Heanmepraiblibl (DEKOHCTPYKIIHST)
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Puc. 61. MecTa HaX010K OCTaHKOB HeaHepTasiblieB B EBporie
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B nauane 20-x rogoB XX Beka yuyeHble JIxxaHet Kenco u JlaHHeMaHH
u3 MHCTUTYTa 3BOTIOLIMOHHOM aHTponosioruu B Jlelinuure (IepmaHust) npo-
AHAJIU3UPOBAIM CTPYKTYPY OOPBIBKOB FeHOMa HeaHIePTaJIbIIEB, COXPAHUB-
mmxcs B JIHK mpumepHo 112 Thic. OpuTaHIleB, y4acTBOBaBIIMX B UCCIIEIO-
BaTEIbCKOM IIpoeKTe Biobank. YdeHBIM yaaa0Ch HOATBEPAUTD, UTO HEaHIEeP-
TaJbllbl JCACTBUTEIBHO MOMOTJM HALUM MpeaKaM MPUCTTOCOOUTHCS
K xku3Hu B EBporie. Oka3zanoch, YTO COBpEMEHHBIE JIIOIM YHACIe10BaIu
OT HEaHJEPTAJIbLIEB HE TOJILKO T€ F€HbI, KOTOPbIE CBSA3aHbI C roJ1ydoii oKpa-
CKOIi TJ1a3 ¥ CBETJION KOXeN, HO U Te, KOTOPbIE SIBJISIIOTCS HOCUTESIMU TeM-
HBIX [J1a3 ¥ CMYTJION KOXM, a TAKXKE C PsiJia IPYTMX CBOMCTB. YKa3aHHas BbIllIe
ajanTalus Mpou30Iilia T0CTaTOUHO ObICTPO — 32 HECKOJIbKO MOKOJIEHU I
Oyaylire eBpoIeiiibl M a3uaThl IPUOOPEN reHbI, CBSI3aHHBIE C OKPACKOM
IJ1a3 U KOXU, KpeNKUM UMMYHUTETOM U MOBBIILLIEHHON CTOMKOCTBIO K TO-
TEepsIM TeIlJla U IPYTUMMU CBOMCTBAMU, HEOOXOAUMBIMU IS BBDKUBAHUS B
0oJiee CypOBBIX YCIOBUSIX ITO CpaBHEHUIO ¢ apprKaHcKuMU. ClieayeT o0paTUTh
0co0oe BHMMaHKe Ha TO, UTO pa3HOOOpa3ue 11BeTa IJjia3, B TOM YUCIIe U T0-
JyOBIe, a TAKIKE CBETIIBIN IIBET KOXKM (pHcC. 62) MbI HAcJIeI0BaIN OT HeaHAep-
TaJIblIeB, OCHOBHBIM MECTOM OOUTaHUSI KOTOPBIX SIBJISIIUCH Teliepbl. Korna
Ke TosIBUJIcS: (heHOMEH ToJIyObIX TJ1a3 y COBPEMEHHOTO ueoBeKa?

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

B 2008 roxy rpynia yueHbIX 13 YHuBepcureTa KoreHrareHa oOHapysKu-
Jla eIMHCTBEHHYIO MYTALIMIO, KOTOPas CBSI3aHA CO CHUKEHUEM BBIPAOOTKU
MeJIaHWHAa B paly>KHOI 000JI0UKe IJ1a3a, YTO U BbI3bIBAaeT (heHOMEH TOTyOBIX
r1a3. OgunaxkoBas nociuenoBareabHOCTh JIHK rena OCA?2 y rosybornasbix
JIIOJIei MperoaraeT, YTo y HUX MOXET ObITh OMH 001111l peaoK. Mccie-
JOBaHUSIMU YCTAHOBJICHO, YTO yKa3aHHas BhIIIE MyTallUs LIBETA TJ1a3 Mpo-
M3011J1a Y COBPEMEHHOTO YeI0BeKa MPU MUTPALIUU JtoAei 13 ADPpUKU MTpU-
MepHO 50 TEIC. IeT Ha3a/.
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CnpasoyHble maTepuanbl

MenaHuH (oT rpedeckoro Mélas — yepHblid, TEMHbII) — TEPMUH A5
rpynnbl NPUPOAHbLIX MUTMEHTOB, BCTPEYAOLWMXCA B 6ONbLUMHCTBE Opra-
HU3MOB. MUrMeHTbl MeflaHHa BbipabaTbiBalOTCA B CNeLnann3vpoBaHHoM
rpynne KJAeToK, KOTOpble Ha3bIBalOTCA KMeNaHoumUTbI». MenaHuH 3auwm-
LLLaeT OpraHU3m OT YNbTPapUONETOBOro U3NyYeHUA — eCTeCTBEHHbIM U
Haubonee 6e3onacHbIM ANA NOAEN ABNAETCA TEMHbIN LBET KOXKWN U KO-
pu4yHeBble rMasa.

Koxa mroneit TeMHeeT 1oj1 BO3IeiCTBUEM YABTPadrOoIeTOBOTrO U3TyYEHMS
COJTHIIA, OOecIieurBast UM JOTIOJTHUTEbHYIO 3alIUTy. YCTaHOBJIEHO, YTO Y
JIIOJIeH, YbM MPEIKU J0JAT0e BpeMsl KUJIK BOJIM3U 3KBaTOpa, B KOXE colep-
JKUATCS O0JIbIIee KOTUISCTBO dyMeTaHWHA. TeMHOKOXME JIIOIU, Y KOTOPBIX
BbIpabaThIBaeTCs OOJIbIIIE 3aIIUIIAIOIIETO KOXY dyMeJTaHUHA, UMEIOT 00J1b-
IITYIO0 3aIIUTY OT COJTHEUHBIX 0KOTOB M pa3BUTHS MeJIaHOMBI. CUMTAeTCS, 4TO
HallW MPeaKu MPUoOpPeSr TeMHBII 1IBET KOXHU 0K0JIO 1,2 MJIH JIeT Ha3al B
pe3yJibTare afanTaluy K BO3AeUCTBUIO yIBTPadroIeTOBOTO U3 TYyYeHHSI COJTH-
na. lo mosiBaeHUs1 6€3BOJIOCOCTH Y paHHUX JIIOJEH MO 1IepCThIo OblIa OT-
HOCHUTEJILHO CBeTJIasl Koxa, IMoJo0Has Toi, 4To ObLia OOHapyXKeHa y Apy-
TUX TIPUMAaTOB.

B opranusme yenoBeka BbIpabaThIBAETCSI MEHbIIEE KOJIMUYECTBO dymMea-
HUHAa, ¥ KOXa CBETJIeeT, KOorna yIsTpachroIeTOBOe M3TyUYeHUE COTHIIA c1aboe
WM HegocTaTouHoe. CUMTaeTCsl, UTO CBETJIbIi LIBET KOXU CBSI3aH ¢ 00UTa-
HHUEM HaIlMX MPEIKOB Ha CEBEPHBIX TEPPUTOPHUSIX C OoIee cIa0bIM yIbTpa-
(proSETOBBIM M3TyYEHUEM 10 CpaBHEHUIO ¢ TponukaMu. Ho sBeHKU (TyH-
TYCHI), SIBIISIIONIMECS OMHUM U3 IPEBHEUIITNX CEBEPHBIX HAPOIOB, UMEIOT
CBETJIO-KOPUUYHEBBIN MK OJIMBKOBBIN LIBET KOXH, a TAKXKe TEMHBbIE TJ1a3a.
Bosee mpaBmomomo6HBIM ABIISIETCS YTBEPKICHIE, YTO HAIITN JaJIeK1e TIpe-
KU MPUOOPETN CBETIbIN 1IBET KOXU MPU NMPEUMYIIIECTBEHHOM OOUTaHUU B
neuiepax, CKaJbHbIX UM MOJ3EMHBIX COOPYXKEHUSIX, T1€ YJIBTPapuoIeTOBOE
U3JTydyeHMe MPaKTUIeCKN OTCYTCTBYeT. CBeT/as KoxKa Hanbosiee 4acTo BCTpe-
yaeTcs cpeau KopeHHoro HacesieHust EBpornbl, LlenTpanbHoii u Ceepo-Boc-
TOYHOH A3MH, TO €CTh B TEX MECTaX, [JI€ UMEETCSI HauOOIIbllIee KOJIUYECTBO
0J1aroyCTpOEHHBIX Mellep, CKaJbHbIX U MOA3EMHbBIX COOPYXEHUN ApeBHEN
HuBUIM3aLMK. Teopus «PUHCKOro aBTOXTOHU3Ma», yTBEpKAato1ias psiMylo
MPEeeMCTBEHHOCTh CEBEPHBIX (DUMHHO-YTOPCKHX HAPOJOB OT MEePBLIX JIOLH,
nosiBUBLIMXCA elie B Me3oaute (10—12 Tric. 1eT Ha3am) Ha COBPEeMEHHOM
TEPPUTOPUHU BTUX FTOCYAAPCTB, SIBJISICTCS BIIOJHE 000OCHOBAHHOIA.

Yro KacaeTcs 1BeTa T1a3, TO HEOOXOIUMO OTMETHUTh, YTO TTOUYTH Y BCEX
MJIEKOTTUTAIOIIMX paay>kKHasi 000J10UKa I71a3 KOPUUHEBAsK UM TEMHOITUTMEH -

67



TupoBaHHas. [ToaToMy y Jfojeii caMblii paclipOCTpaHEHHBIM LIBET IJ1a3 Ka-
puit — UM ob61agaroT mpuMmepHo 79 % moneit B Mupe. Kapwuii 1iBeT 00ycioB-
JIEH BBICOKOM KOHIIEHTpallKeil B CTpOMe paay>kKHOI 000104KM I71a3 MeJIaHU -
Ha, KOTOPbI BI3BIBAET MOTJIOIIEHNE CBETA KaK ¢ 00Jiee KOPOTKUMHM, TaK U
¢ 6oJiee IIMHHBIMY BOJTHAMMU.

MenaHuH B 171a3aX, B paay>kKHOW 000JIOYKE U COCYAUCTON 000JIOYKE TO-
MOTaeT 3alllMTUTh UX OT yJabTpaduosera; JIoIu ¢ CepbIMU, TOJTYObIMU U 3€-
JIEHBIMU TJIa3aMU 0oJiee MOJABEPKEHBI PUCKY TTPODJIEM CO 3pEHUEM, CBSI3aH-
HBIX C coyHLIeM. B yciioBUsIX HelocTaTKa COJTHEUHOTO CBeTa U yJbTpaduoJie-
Ta (Mpu oOMTAaHUU JIOJel B Mellepax Uin MOA3EMHBIX COOPYXKEHUSIX)
OpraHu3M 4yesoBeKa BbipabaThbIBaeT MEHbIIIE 3alIUTHOTO MEJIlaHMHA U TJa3a
YeJIoBeKa CBETJICIOT — Yallle BCEro CTAaHOBSITCS rojyObIMM (puc. 62), pexe
CEpPBIMU WY 3€JICHBIMU.

CnpasoyHble maTepuanbl (M3 Bukunegum)

fonybble 1 cMHMeE Nasa Haubosee PacnpPOCTPaHeHbl Cpear HaceneHns
EBponbl, ocobeHHo — B CeBepHoii (puc. 63). B IcToHMM TaKo LBeT ras
nmetot o 99 % HaceneHus, B lepmaHumn — 75 %. B laHuum B 1970-x rogax
TeMHbIN UBeT rnas 6bin anwb y 8 %, Toraa Kak ceiyac B pesyabraTe Mu-
rpaumu ata undpa sospocna go 11 %. Mo gaHHbIM nccnesoBaHUA
2002 ropa, cpean esponeonaHoro Hacenenua CLUA, poxKaeHHOro B
1936-1951 roaax, HOCUTENU CUHETO W FONYHOro LBETA /133 COCTaBAAIOT
33,8 %, B TO Bpemsa Kak cpean poxaeHHbIx B 1899-1905 rogax sToT no-
Kasatenb coctasasnet 54,7 %. No gaHHbim 2006 roga, ata umdpa ana co-
BPeMeHHbIX 6e/biIXx amepuKaHLeB cHu3nnach Ao 22,3 %. CuHume u ronybble
rnasa BcTpeyatotca U Ha bankHem BocTtoke 1 LleHTpanbHoM Asuu, Ha-
npumep B JInsare, Cupum, Mpare, ApraHmcraHe n TagRuKmctaHe (cpeam
FOPHbIX TAAKMKOB 1 NammupLies), ceBepHom MakuctaHe. PacnpoctpaHeHbl
OHM M1y eBpeeB-allKeHa30B, HaNnpMmep Cpean YKPanHCKMX eBpees npo-
LeHT HocuTenen atux usetos — 53,7 %.

Ko xe sinsincs st Homo sapiens 6e10KOXXMMU ro1yooria3eiMy 6oraMu?
IlepBble maieoreHeTUYECKKE UCCICIOBAHMS YUSHbBIX ITOKA3aJI1, YTO HEaHAep-
TaJIblIbl ObUTM CBETJIOBOJIOCHIE WJIM PbIXKKE, CO CBETJION KOXEN U ToJlyObIMU
razamu. M 9To sBIgeTCsS CBUACTELCTBOM TOTO, YTO KPOMAaHbBOHIIbI, HAILIK
MpsiMble TIPEJKH, MOTJIM YHACAEA0BaTh CBETJYIO KOXY U rojiyobie I1a3a oT
HeaHAepTalblleB. A TaKKe MOTJIM HacIea0BaTh M 00jiee 00bEeMHBII MO3T, TaK
KakK 00beM MO3ra HeaH1epTasibleB ObLUT 00JIbIlIE MO3ra COBPEMEHHOT'O YEJIOBe-
Ka IpUMepHO Ha 25 % 1 coctasiisut okoso 1740 cv?®. Crenyet 106aBuTh, 4TO
0oJiee mo3aHKUe pacuIM@pPOBKY FEHOMOB [TOKA3aJIU, YTO TAKXKE CYLIECTBOBAIU
TEMHOKOXHE, TEMHOBOJIOCHIE M TEeMHOTJIa3ble HeaHAePTaIbIIbl. YKa3aHHbIE
OTJINYUSI CPEAU HUX MOTJIU ObITh UHAMBUAYATbHBIMU WIN MOMYISIUUOHHBIMU.
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Puc. 63. PacripoctpaHeHHOCTb ToyObIX r1a3 B EBpone

OueHb XoueTcs caesiaTh BBIBO/, YTO HEAH/IEPTANIbLIbI HE MOTJIN SIBJISTHCS
0CJIOKOXUMU ro1ydoriazpiMu «boramu» mjist Homo sapiens o cieayrouum
npuurHaM. Bo-TiepBbix, caMble MO3IHUE OCTAHKU HeaHIePTaJIbIIEB IaTUPY-
10TCcs nmepuoaoM He nosxe 30 Toic. ieT Ha3aa. Bpems xe paciBera qpeBHeit
LIMBUJIU3ALIMH, 10 BCEil BUTUMOCTH, TPUXOIUTCS HA MIEPUOJ TPUMepHO 16—
12,8 ThIC. TeT Ha3am (CTPOUTEIBCTBO «aHTUIHBIX» COOPYKEHUI, OCBOCHUE
PaBHUHHBIX TEPPUTOPUIA IJIST BEACHUS CEIBCKOTO X03s11icTBa). Bo-BTOPHIX,
0€I0KOXXMMU TOTy0O0TrIa3bIMU «OOTaMU» MOTJTH OBITh TPEACTABUTENN TOIBKO
BBICOKOPA3BUTOU APEBHEN ITUBWIN3AIINN, BIAJECBIINE BO3MYXOIJIABAHNEM
(«6oru», Kak mpaBUIo, CIyCKAIUCh ¢ HEOEC), JNEKTPUUECTBOM, PA3BUTHIMU
TEXHUYECKUMU TEXHOJOTUSMU U Pa3BUTBIM CEJIbCKUM XO3SIHCTBOM.

Ho MoxxHO BO3pa3uTh, YTO YacTh KAMEHHBIX COOPYXEHMI 1 MUPaMUTI,
OPUEHTHUPOBAaHHBIX Ha cTaphiii CeBepHbIi mottoc B [peHmanmm, Moria ObITh
roctpoeHa v paHee 30 ThIC. JIET Ha3aj1 ¢ TPUMEHEHUEM CJIOKHBIX CTPOUTEITb-
HBIX TEXHOJIOTHIA. [laTa CTPOUTETHCTBA TAKMX COOPYKEHUI MOXKET OBITh J10-
CTAaTOYHO TOYHO YCTAHOBJIEHA TOJbKO C MPUMEHEHUEM JIIOMUHECIIEHTHBIX
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METOJO0B, TAK KaK paauoyrJIepOAHbII METOI MPUMEHUM TOJIBKO JJIsl OpPTaHU -
YeCKMX MaTepUalioB, KOTOPbIE MOTJIM 0Ka3aThCs B APEBHUX COOPYKEHUSIX
HAMHOTO T103Ke BpeMEHU UX CTPOUTEIbCTBA.

KoHeuHo, 6osee npaBaonogo0HOM KaxkeTcsl Bepcusl, YTO 0ETOKOXKMUMU
roJiyoorjia3bIMu «0oraMu» SIBJISLIMCH MTPeACTaBUTEIM KpOMaHbOHILIeB. byny-
yu BeixoaamMu ux CeBepHoil AppuKU, KPOMaHbOHILIBI CMEIIIMBAJIUCH C He-
aHJepTajbliaMu, OCBalBas UMEIOIIMECs y TeX B TO BpeMsI TEXHOJIOTUU U yBe-
JINYUB 00beM cBoero Mo3ra. KpoMaHboHIIEB ObLIO 00JIbIlIE, YEM HeaHIep-
TaJIblIeB, U YAaCTh UX Yliesesa Mmocjie KaTakjiu3dMoB npuMepHo 30 ThIC. JeT
Ha3zaJl BO BpeMsi ouepeaHoro convkeHus JIyHbl ¢ 3emieii. Ota Bepcusi BIOJI-
HE YIOBJIETBOPUTEILHO OOBSICHSIET paclBET ApEeBHEN LIMBUIU3ALUN, TIPU-
xXozaselicsa Ha mepuon 16—12,8 teic. stet Ha3az. Biagest Bo3ayxoruiaBaHneM
Ha IMPUKAOIISIX, a TAKKE U IPYTUMU TEXHUUYECKUMM TEXHOJIOTUSIMU, KpOMa-
HBOHIIBI U3 EBpoIBI Kazaauchk ajist Hepa3BUTHIX Homo sapiens, 0OUTaBIINX
Ha IPYTUX TEPPUTOPUSIX, COLICAIIMMU C HeOeC «0oraMm».

O06beM Mo3ra KpOMaHbOHIIEB ObLT Ha 14 % 0Gosbllie 00beMa MO3ra COBpe-
MEHHOTO 4eJIOBEeKa: Y 3araiHbIX KPpOMaHbOHLIEB — 1617 cM?, y BOCTOUHBIX —
1525 cM>, a y cOBpeMeHHbIX JII0IeH 06beM MO3ra paBeH B CPEIHEM BCETO
1350 cm>. To ectb pa3HuLa B 06beMe Mo3ra coctasisier 175—267 cm’. Eciu
y4ecThb, YTO IO pe3yJibTaTaM BOCbMU UMEIOIIIMMCSI CETOHS UCCeAOBAHUSIM
pasHMIIAa B OObeME MO3ra MeX]1y eBpoIeiliaMu U appuKaHIIaMU COCTaBJIsSIET
0K0J10 67 cM>, To pazHuLa B 175—267 oM siBiIsIeTCst BecbMa CyILECTBEHHOIA.
CrnenyeT oOpaTUTh BHUMAaHME HA TO, YTO BBIBOJA 00 00beMe MO3Ta KpoMa-
HBOHLIEB ObLI C/leJJaH HAa OCHOBaHWUM HAXOA0K YePEeTIOB KPOMaHbOHIIEB, XKUB-
X npumepHo 1040 Toic. et Hazaa. OueHb MUHTEPECHO TO, UTO OoJiee o3/ -
HUE OCTAaHKM KPOMAaHbOHIIEB He HalileHbl. Y1 BO3HUKAET MBIC/Ib, UTO TaK
Ha3bIBacMble KPOMAHBOHIIBLI M SIBIISIJIUCH FOJIyOOTJIa3bIMU CBETIOKOXKUMU
«boramm», MOTMOIIMMU OKOJI0 12,8 THIC. JIeT Ha3a B pe3y/IbTaTe METeOPUTHOM
0oMOapaAMPOBKU U I'POMATHBIX MOPCKUX (C coIeHOo# Boaoii!) myHamu. B co-
JIEHOI MOPCKOM BOJIe OCTaHKU JIIOAEH OUeHb OBICTPO MCUYE3al0T 03 ciea.
IMoaTBepkaeHUEM JaHHO BEPCUM SIBISIETCSI TO, UTO MMPU UCITOJb30BaHUU
pa3paboOTaHHBIX COBPEMEHHBIX METOAMK OIpeae/eHNs] BHEIIHUX XapaKTe-
puctuk moneii mo JHK ycraHoB/IeHO, YTO KpOMaHbOHILIBI UMEIU TOJIyOOi
uBet riaa3. Koxa ux Morja cBeTJieTh B pe3yJibTaTe eCTECTBEHHOTO 0TOOpa B
YCJIOBUSIX U3MEHEHUSI MHTEHCUBHOCTH YIbTPadroeTOBOrO U3JyUYeHUS B
yIaJIeHHBIX OT 3KBaTOopa 0oJiee CEBEPHBIX TEPPUTOPUSIX U UCTIOIb30BaHUS
Pa3IUYHOTO BUAA OEXK/bI (U3 LIKYP XKMBOTHBIX, a 3aTeM U3 TKaHeit). Tak,
HaIrpuMep, ydeHble CUMTAIOT, UTO TOIyOOTrIa3ble CBETIOKOXMUE U CBETI0OBO-
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Jiockle ryaHuu ocTpoBa TeHepude Ha KaHapax OTHOCSATCS € MEXTOMIHOMY
TUITy KpoMaHboHIIEB U3 CeBepHOii ADpuku.

ITepuonbl BpeMeHU, K KOTOPBIM OTHOCSITCSI BAXKHEHIIIME MCKOTIaeMble Ha-
XOJIKM KpOMaHbOHIIEB, cieaywoiue: EBpona, Adpuka u Poccuss — 25—
40 Teic. neT Ha3and; A3us, ABctpanus — 10—40 Thic. et Ha3aa; AMepuka —
11—23,6 ThIC. TeT Ha3a. 3 aHam3a yKa3aHHBIX TIEPHOI0B BPeMEHH MOKHO
clenaTth JABa MpeABapUTeSIbHbIX BEIBOAA: MEPBbIN BHIBOJ O TOM, UTO MPU Ka-
TacTpouueckoM coObITUM MpUMeEpHO 12,8 ThIC. JIET Ha3aa B OOJblIei cTe-
nenu nmoctpaganu EBpona, Adppuka u Poccus u B MeHbIlel cTernieHn — A3us,
ABctpanus u AMepuKa; BTOPOIi BEIBOI O TOM, UTO B APEBHEM BHEICOKOpAa3-
BUTOM rocyIapcTBe MPUMEHSLIaCh 00s13aTe/IbHAs KpeMallls yMEpIINX, MHa-
Yye HaXOJIOK OCTAHKOB KPOMaHBbOHIIEB ObLIO ObI 3HAYMTEIbHO OoJibie. Cie-
JyeT HalIOMHUTb, YTO B MOCJIEAYIOIIee BpeMsl KpeMalus yMEpIINX BBITOJI-
Hsitach B JIpeBHeit Ipeunn u JIpeBHem Pume, a Takke B MHauu.

Herpamaiys ocTaBIIErocsl HaceJIeHUs TIJIaHEThI ITOcJIe TUOeIN IPEBHETO
rocyaapcTna IpuBesa K MOCTEIIeHHOMY YMEHbILIEHUI0 00beMa MO3Ta 4eJio-
BeKa — BeJb Ha MPOTSXKEHUHN ThICSUEIETUI YeJIOBEK MCIOIb30Ball TOJIbKO
HEOOJIBIIYIO YaCTh 3HAHUI, UMEBILIUXCS Y MOTUOIIEeH UMBUIU3ALUN. 31eCh
cJienyeT OTMETUTh OUeHb HETaTUBHYIO pOJIb XKpeuecTBa B Erunre u AMepuke.
Kpelbl Ha TPOTSIKEHUU ThICSIUEETUI CKPBIBAIU IPEBHUE 3HAHUS U UCTIOJIb-
30Bajii UX TOJBbKO B CBOMX KOPHOPATUBHBIX 1iejsix. B utore Eruner u me3o-
aMepUKaHCKKE rocyaapcTBa OTCTald B pa3BUTUU U ObLIU B TajibHEHIIIEM
JIETKO 3axBauyeHbl 00Jiee pa3BUTBIMU €BPOTIECKMMU TocyaapcTBaMu. B mo-
clieqHME CTOJIeTHsI OJ1arogapsi pa3BUTHUIO COOCTBEHHBIX 3HAHUM 1 00J1ee NH-
TEHCUBHOMY UCITOJIb30BAHUIO IPEBHUX 3HAHUN (3JEKTPUYECTBO, PATUO,
s7iepHasi SHeprusl, CKAHUPOBaHUE U APYTHE) MO3T COBPEMEHHOIO YeI0BEKa
HavaJl TTIOCTeNeHHO yBeIuuuBaThes. [IpaBaa sku3Hu, KOTOPYIO OYCHb HE XO-
YeTCs MPU3HABATh.

OpnHaKo yIMBUTEJbHBIM SIBJISIETCSI TO, YTO 00bEM MO3ra HeaHAePTAIbIICB
(mo 1740 cM®) mpeBocxoani naxe 00beM MO3ra KpOMaHbOHLIEB. Bo3HMKaeT
MHTEPECHBI BOIIPOC: TTOUYEMY Y HeaHAepTaJIblieB ObLI TaKOM O0IBIION 00h-
eM Mo3ra? CTaHJapTHBIN OTBET YYEHBIX 3aKJIFOYAETCS B TOM, UTO SIKOOBI Y
HeaHJepTalblEeB OTCYTCTBOBAJIO ACCOLMATUBHOE MbILILICHUE (OHU HE YMEJIU
KOITUTB OIBIT U ACTUTHCS UM!?) 1, YTOOBI BBLKUTH B TPYIHEHIIINX YCIOBUSIX,
UM TIPUXOJUIIOCH AePXKaTh B TOJIOBE Maccy 3HaHUI 00 OKpyXKalolleM MUpe,
KOTOPYIO KaxKIblii MHAUBU 100bIBAJ 3aHOBO, T.€. «M300peTall BEJIOCUTIE».
Bosiee yeM cTpaHHasi Teopusi, KOTOpasi K TOMY K€ He MMEeT HUKaKHUX JoKa-
3aTEJILCTB. A BOT JOKAa3aTeJIbCTBA, OMIPOBEPTaIOIIe 3TY TEOPUIO, CYIIECTBY-
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10T. Tak Ha3bIBaeMasi MUKOKCKasl KYJIBTYpa, WIN «MHIYCTPUSI KITMHOBUIHBIX
HoxXell», cymecTBoBaBmas 130—300 Teic. JieT Ha3an B EBporie n gaxe Ha
AJTae, TOKa3bIBAET, YTO HEaHAEePTAJIbLIbl YMEJIU U KOTIUTh OITBIT U3TOTOBJIE-
HUSI KAMEHHBIX OpYIWii, U riepenaBaTh ero. TMMMMUHBIMU MUKOKCKUMU apTe-
(bakTaMU SIBJISIFOTCSI ACUMMETPUUYECKUE IBYCTOPOHHUE KIIMHOBUIHBIE OPY-
sl — pyOWIIa ¢ KPYTJIbIM OCHOBaHMeM (puc. 64). OTIMINTETBHON YepToit
MUWKOKCKOI TEXHOJIOTUM U3TOTOBJIEHNSI KAMEHHBIX OPYIHNI SIBJISICTCS TTOJTY-
YeHUE TJI0CKO-BBIMYKJIbIX TOBEPXHOCTEH MpUu 00paboTKe IBYCTOPOHHUX PY-
6un 1 ckpebkoB. Takue KaMeHHBIEC OPYAus ObIJIA HAMIEeHB B BOCTOUHOM U
neHTpanbHoIt EBporne. B [epmaHuu oHuM ObLIM OOHAPYXKEHBI B Tieliepax 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 Mnsckas 1, Mnbckas 11 u bapanaxa 4. Ha Anrae
KameHHbIe opya1si MUKOKCKOTO TUITIa ObUTM HaiiieHbl B YarblpcKoi nemiepe u
B neuiepe OknagHuKoBa. CieayeT oOpaTUTh BHUMaHUE Ha TO, YTO U3TOTOB-
JIeHVe KAMEHHBIX OPYINI TT0 MUKOKCKOI TEXHOJIOTUU OCYIIECTBIISLIOCHh Ha
OOJIBIIIUX TEPPUTOPUSIX. DTO SIBJISIETCS CBUIAETEILCTBOM TOTO, YTO UMEJaCh
YCTOMYMBAS CBSI3b MEXKAY HeaHIepTaIblIaMU, JKUBIIUMHU B IpeaeIax 3TUX
TeppuTopuii. OCHOBHOE MeCTO OOUTAHUSI HeaHAepTasblieB — mneliepbl. YTo
U TMIOHSATHO — TICIIEePHI CITacalli NX OT METEOPUTHBIX OOMOAaPINPOBOK.

Puc. 64. MUKOKCKHMEe KaMEHHBIE pyouia

CeHcanueit 111 yueHbIX Bcero mupa B 2017 roay siBUIOCH COOOIIEHE
aMepUKaHCKMX apXeoJOoTr0B O Hax0AKe, KOTopas yKa3blBaeT Ha IPUCYTCTBUE
mopaeii B Amepuke 130 Teic. et Ha3an. B 1992 u 1993 romax Ha tore Kann-
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(opHUU B MecTeuKe Ha Oepery okeaHa, mojyduBiieM ums «4epyrtu-Macro-
JIOHT», ObLJIM HaliZleHbl KOCTU MAacTOJOHTA CO CJIelaMU lieJieHaIrpaBlIeHHOI
00paboTku. PsagpoM HaxoaAMIKMCh MACCUBHBIE KAMHM, IIPEAIIOJ0XUTEILHO
KCIOJIb30BABIIMECS B KAUECTBE HAKOBAJIEH U MOJIOTKOB JIJIs1 pacKajblBaHUs
KOCTe ¥ U3BJIeUeHUsT KOCTHOTO Mo3ra. CyJis 1o XapaKTepy CKOJIOB, KOCTH
MoJBeprajuch 00paboTKe BCKOpPE MOCjie CMEPTU XXKUBOTHOTO. OTIpeaeuThb
BO3pacCT KOCTE MaCTOAOHTA YIaJIOCh TOJLKO Yepes3 20 ¢ IMIITHUM JIET IOCJIe
MX HAXOAKM C TIOMOILIbIO YPAHOBO-TOPHUEBOTO METO/1a, KOTOPHIi MO3BOJISIET
JATUPOBATh OCTAaHKMU Bo3pacToM a0 500 TeIc. JIeT. B jaHHOM citydae okasa-
JIOCh, YTO MacTOAOHT k1 okoJjio 130 Teic. ieT Ha3aa. 1o JaHHOTO OTKPBITUS
JIpEBHENIIINE YeJJOBeUeCKHUe CTOSIHKU B AMEepUKe TaTUPOBAIUCH BO3PACTOM
He Oosiee 14—15 ThIC. JIeT.

HanpammBaetcst BbiBoJ, uTo yke 6ojiee 130 Thic. et Ha3an B EBporie
(1 He TobKO!?) cylllecTBOBaja MIPUMUTHUBHAS TIpa-LMBUIX3ALNUS HEaHAEP-
TaJblieB, UCITOJIB3YIOIIMX CTaHIapTHBIE opyaust Tpyaa. Y Bo3HUKaeT mpe-
MOJIOKEHHME, YTO MO3XKe, Yepe3 HECKOIbKO JIECSITKOB ThICSY JIET, HeaHaep-
TaJblibl CTPOMJIN CTAHAAPTHBIE CECMOCTOIKIE KAMEHHBIE COOPYXKEHUST —
KypraHbl, 3aTeM ITMpaMUJIbI, TTOA3eMHBIC FTOpoa U cKalbHBIe XpaMbl. [Tocite
KaTakau3MoB Ha 3emJe 22 Thic. JieT Hazaa 1 30 ThIC. JIET Ha3aa 1 MOYTH TOJI-
HOTO MCUE3HOBEHUS HeaHAePTAJIbLIEB, KPOMaHBOHIIBI, HE UMEIOIII€ MHOTO-
THICSIYEJIETHETO OTbITa HeaHAepTablLIeB, CTAJd CTPOUTh HECEHCMOCTOKIE
KaMeHHbIE «aHTUYHBIE» COOPYKEHUSI U3 HE CBSI3aHHBIX MEXIY COO0I KaMeH-
HbIX 0JI0KOB (coopyxeHus tuna IlapdeHona). Pacriata HacTynuia mpu-
MepHo 12,8 ThIC. JIeT Ha3aj, Korjaa HUBUIN3alus KpOMaHbOHIIEB Obljia MoY-
TU MOJIHOCThIO YHUUTOXKEHA B pe3y/IbTaTe KaTaKJIM3Ma Py ouepeHOM COJTu -
xxeHuu JIyHbl ¢ 3emieit. Ha octaTkax LHMBUIM3AaLlMUM KPOMaHbOHIIEB
BO3HUKJIM ATIaHTUAA, Iipa-Ipenus, npa- Erumer u apyrue rocymnapcrba, ri-
0eJib KOTOPBIX MTPU KaTakiau3mMe okoso 11,5 ThIC. JeT Ha3an onucaHa B Aua-
Jorax ITnatoHa «Tumeit» u «Kputnii».

M3 paccMOTpeHHOTO B JaHHOM pa3jiesie MaTepuaa caeayeT, 4YTO CBETI0-
KOXXVMMU TroJry0oorIa3siMu «boramm» 1ist Homo sapiens MOTJIN GBITh KakK Kpo-
MaHBOHIIBI (C OOJIbIIEH BEpOSATHOCTBIO), TAK M HeaHASPTAIbIIbI (C MEHbIIICH
BEPOSITHOCTBIO). OIpeae e HHOCTh B 3TOM BOIIPOCE MOXKET OBbITh ITOJTyYeHa
(MY OMSITh K€ He MOoJTydyeHa) TOJIbKO MPY YCTAHOBJICHUU JAT CTPOUTEILCTBA
KaMEHHBIX COOPYKEHU, OPUEHTUPOBAHHBIX Ha cTapbiii CeBepHBIN MOJIOC
B IpeHnaHauu, ToMUHECLIEHTHBIM MeTonoM. Eciu npeBHelime KaMeHHbIe
COOpYXeHUSI MOoCTpoeHbI TTo3xke 30 ThIC. JeT Ha3aa (MPpUMEpPHOI JaThl UC-
Ye3HOBEHUSI HeaHAePTAJIbLIEB), TO OMHO3HAYHO CBETIOKOXUMU rojyooriia-
3pIMU «0oramm» 111 Homo sapiens ABASIIACH KDOMaHBbOHIBI.
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2. CNOCOBbbI BbIXXUBAHUA HALLUX NPEAKOB
MPUN KATAKIU3SMAX — 3ALLNTHDBIE COOPYXKEHUA,
CROTOBOACTBO U TEPPACHOE SEM/IEAENUE

2.1. HazHaueHue U TEXHONOTUMU CTPOUTENBCTBA APEBHMX KAMEHHbIX
M 6ETOHHbIX COOPYKEHMIA

K HacTostmeMy BpeMeHHU Ha IUIaHeTe 00HAPYKEHO OOJIbIIOE KOJIMIECTBO
JPEBHUX KAMEHHbIX HA36MHBIX COOPYKEHMI, a TAKKE TTOA3EMHBIX COOPYXKE-
HUI 1 TIelep 3HAaYUTEIbHOM NPOTSLKeHHOCThIO. P poccuiickux nccieno-
Baresei MOI3EMHBIX COOPYXKEHUN — AUTTEPOB YTBEPKIAET, YTO MO MHOTU -
MU KPYIHBIMU FOpPOIaMHU IJIaHEThl UMEIOTCS ApeBHUE noasemenbs. Uccie-
JoBaTeJid oOpalajld BHUMaHME, YTO MOKPBITUSI MacTad M APEeBHUX
MOA3EMHBIX COOpY>KeHUl B foanHe [13bl B Erumnrte BBIMOIHEHBI U3 MaCCUB-
HBIX KAMEHHBIX TUTUT, KaK ObI 3aIIMIIAIOIINX TOMEIIEHHUS OT BO3MOXHBIX
«OoMObapIMpPOBOK» ¢ Hebec. MacCUBHBIE IIUTHI YI0XKEHBI B IOKPBITHSIX T0JTb-
MeHOB. CKaJibHbI€ XpaMbl C KO3bIpbKaMU U BHYTPEHHUMU MOMEIIECHUSIMU
TaKKe BBITJISIOST HaAEXKHBIMU YOSXKUIAaMU IIPU HEOECHBIX «00MOapaNpOB-
Kax». B cBSI31 ¢ BBIIIEU3TOKEHHBIM BO3HUKAJIN JOMBICIBI U MU(MEI O TTaHe-
TapHBIX BOTHAX B ITyOOKOI APEBHOCTH, B TOM YUCJIE U C YYaCTUEM MHOILIA-
HeTsH. B cinenylomux monpasaeiax KHUTA paccMaTpyUBaeTCs IOApoOHast
nH@OpMaIMs 0 TAKUX IPEBHUX COOPYKEHUSIX, KaK CKaJbHbIE XpaMbl, 10J1b-
MEHBI U II03€MHBIEe COOpYXKeHUs. X KOHCTPYKTUBHBIE peIlleHUST CBUIC-
TEJAbCTBYIOT, YTO MEPEUMCIEHHBIC COOPYKEHMSI, a TaKxKe 0J1aroyCTpOeHHBIS
nemepbl, UMEJIU OHO U TO Xe MpeAHa3HAaYeHUE — CIAaCeHUE HAaCeICHUS
IUTAHETHI OT METEOPUTHBIX OOMOapAMPOBOK B pouuioM. CiaeayeT oOpaTuTh
BHUMaHME HA TO, YTO MPAKTUYECKU BCE HA3€MHbIE KAMEHHBIE COOPYKEHUST
pacnoiarajaiuch psiIOM ¢ UCKYCCTBEHHBIMU WJIU €CTECTBEHHBIMU BOJOEMaMU
(MopsiMH, peKaMu, 03epaMu), IIPY 3TOM BXOJIbI COOPYKEHWI1 OpUEHTUPOBA-
JINCh UMEHHO B CTOPOHY BOJAOEMOB, YTO ITO3BOJISLIIO M30eKaTh 3aAbIMICHUS
MOMEIEHUI TPY METEOPUTHBIX 00MOAapAUPOBKAX U COITYTCTBYIOLIMX UM I10-
kapoB. OTnenbHbIe KAMHU B JOJbMEHAaX TIIATEJIbHO MOATOHSUIMCH OPYT K
IPYry, Y4TOOBI He AOIYCTUTh IOMNagaHMWe ObIMa OT IOXAapuIl BHYTPb
TMOMEILLICHUM.

Bo3HuKaeT ecTeCTBEHHbBII BOIIPOC: KaKKe U3 CYILIECTBYIOIIMX APEBHUX
KaMEHHBIX COOPYKEHUI CTPOMJINCH paHblile, a Kakue mo3xe. M eciam roBo-
PUTb O CKaJIbHBIX COOPYXEHUSIX U MTOA3€MHbIX TOPOAAX, TO OTBETUTh HA 3TOT
BOIIPOC OY€Hb He MpocTo. KoHEeUuHO, 111 CTPOUTENBCTBA CKAILHBIX COOPY-
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JKEeHUI TpeboBanach 60see MOIIHAS U TEXHOJIOTUYHAsA TEXHUKA, YeM s
CTPOUTEILCTBA MOA3EMHBIX TOPOAOB 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 TIPUBIICICHUS
OOJIBIIIETO KOTMIECTBA TYPUCTOB — IMUPaAMUIAMMU.

ITpu HaTMIUK OTPOMHOTO KOJTMYECTBA IPEBHUX KAMEHHBIX COOPYKEHUI
OIIHUM 13 BaXKHEHIIIMX BOMPOCOB SIBISIETCS UX AaTUpoBaHue. B HacTosiee
BpEMSI KX BO3PACT OLIEHUBAETCS TOJIBKO KOCBEHHO 10 pe3yJibTaTaM paauoyriie-
POIHOIO JaTUPOBAHMSI OPTAHUYECKUX OCTATKOB B CAMUX COOPYKEHMSIX UJIU
BOJIM3M OT HUX B KYJIBTYPHBIX cllosix. Ho maxke B COBpeMeHHOM BUJIE 3TOT
METO/J] He YYUThIBAaeT MHOTO (haKTOPOB — SiIepHbIE MCTIBITaHUS, paboTy ADC
1 ByJKaHW4YecKre n3BepxkeHmsI. Kak qokaseiBaeTcs B pazmesne 2.1.5 maHHOM
KHWTH, SIAepHAsI SHEpTeTHKa MOTJIa CYIIIeCTBOBATh 1 B TiporioM. [epromn-
YyecKune KaTaKjIM3Mbl Ha 3eMJie B IPOLLIoM (MEeTeOpUTHBIE 0OMOapAUPOBKH,
MaJeHUe aCTePOUIIOB 1 ByJKaHUYECKUE U3BEPKEHMST) MOTJIN CYIIECTBEHHO
BJIMSTD Ha cofiepkaHue uzotorna 14C B oKpyxXkarollieii cpeaie v, Kak CJIeACTBUE,
B >KMBBIX OpTaHM3Max U pacTeHUsIX. Pe3ynbraToM BCero BhILIENEPEUNCICH-
HOTO MOXET OBbITh CABUT B CTOPOHY «OMOJIOXKEHUSI» MPU UCCIeA0BaHUU ap-
XeoJIoraMU APEBHUX OPTaHUYECKUX OCTATKOB PaarOyTJIepOAHBIM METOIOM.

WcnpaButh cuTyalmio MOXKHO C UCTIOJIb30BaHUEM HEeIaBHO pa3paboTaH-
HBIX METOIIOB JIIOMUHECIIEHTHOTO TaTUPOBAHMST, KOTOPOE OTHOCUTCS K TPYII-
T1e METOIIOB XPOHOJOTUYECKOTO JaTUPOBAHMSI, TTIO3BOJISIONINX ONPEACTNTD,
Kak JaBHO MUHEpaIbHbIE 3¢pHA B ITOC/ICAHU pa3 MOABEPraIvCh BO3ACHCTBUIO
COJIHEYHOT'O CBETa UJIU TOCTATOYHOTo Harpesa. C UCIOIb30BAaHUEM ITUX Me-
TOJO0B apXeOJO0TU CMOTYT JOCTATOUHO TOYHO YCTaHABJIMBATh AaThl Havaua
CTPOUTENTLCTBA IPEBHUX KAMEHHBIX OOBEKTOB.

CnpaBouHbIii MaTepuan (M3 BUKMnegmm c coKpaweHuamm)

PagunoyrnepoaHoe gatMpoBaHue — pasHOBUAHOCTb METOAA PaAUO-
M30TOMHOIO AATUPOBaHUA, MPUMEHAeMan 4NA onpeaeseHuns Bo3pac-
Ta OpPraHMYECKMX OCTaHKOB MyTEM U3MEPEHMSA COAEPIKAHUA B MaTeprane
pagmoaktTnsHoro nsotona 14C no oTHOLWEHMIO K CTabWbHbIM M30TOMaM
yrnepoaa.

MeTopg paguoyrnepogHoro 4atMpoBaHnA NpeasioxeH Yuanapgom
Nn66m (puc. 65) B 1946 roay, 3a uto emy bbina npucyxaeHa Hobenesckas
npemus no xummm 1960 roga.

McxoaHble npeanonoxexmsa Jin66u, Ha KOTOPbIX CTPOUTCA METOA,
pafvoyrNepoaHOro AaTMPOBaHMA, 3aK/1H0HAIOTCA B TOM, YTO COOTHOLLEHME
M30TOMOB yriepoaa B aTmocdepe BO BpEeMeHU M NPOCTPaHCTBE He Me-
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HAETCA, a cogepyKaHue N30TOMOB B KUBbIX OPraHNM3MaXx B TOYHOCTM COOT-
BETCTBYET TEeKyLLeMy COCTOSIHUIO aTMochepbl. OQHAKO, Kak bblo ycTa-
HOB/IEHO B Aa/ibHENLIEM, 3TV NPeaNoN0XKEHUA CNpaBeaAnBbl UL NPK-
6nunsuntenbHo. CogeprkaHue nsotona 14C 8 atmocdepe 3aBUCUT OT MHOTUX
$aKTOPOB, TAaKMX KaK:

— UHTEHCUBHOCTb KOCMMUYECKMX Jly4eit 1 akTuBHoCTU CoNHLUaA;

— WKMPOTa MECTHOCTMU;

— cocTosiHMe aTmocdepbl U MarHuTocdepsl;

— BY/IKAaHUYECKanA aeatenbHocTb (Yriepoa, cogepralyminca B ByKa-
HUYECKMX BbIBpOCax, «APEBHUIA», NPAKTUYECKU He copepskalmii 14C);

— KpYroBOPOT YIIEKMCOro ra3a B npupoae, nposeaeHne atmocoep-
HbIX AA4EPHbIX UCMbITAHUIA U CKUraHWE BONbLLIOTO KOAMYECTBa MCKoNae-
MO0 TOM/NBA.

Puc. 65. ®psuk Yusapa JIu6ou (1908—1980) — busuk, XMMUK, M300peTaTe b

MoHMMaHMe NPOLECCOB, CBA3AHHbIX C YIIePOAHbIM 0BMEHOM B Npu-
pode U BAMAHMEM 3TUX NPOLECCOB Ha COOTHOLLIEHME M30TOMNoB B 61o-
NOrMYecKnx 06beKTax, 6bi10 AOCTUMHYTO He cpa3sy. Taknum obpasom, mc-
no/sb3oBaHMe paguoyriepoaHoro metosa 6e3s yyerta aTux aGpHeKToB 1
BHOCKMMbIX MMM NONPaBOK CNOCOBHO NOPOAUTL 3HAYUTENbHbIE OLLINGKM
(nopspgxa TbicAYENeTMA), 4TO YaCTO MPOMCXOAMIO Ha PaHHMX 3Tanax pas-
BUTUA MeToAa, Ao 1970-x rogos. B HacTosLee Bpems g5 NpaBUIbHOMO
NPUMEHEHNA MEeTOa NPOM3BeAeHa TIaTeIbHaA KaMbpoBKa, yunTbiBa-
IoLLaA M3MEHeHMEe COOTHOLLEHNA M30TONOB A/1A Pa3/INYHbIX 3MOX U reo-
rpadunUecKmX PEerMoHOB, a TaKKe cneLuuduKy HaKonaeHUsa paamoaKkTus-
HbIX U30TOMOB B KMBbIX CYLLLECTBAX M pacTeHusaX. KaambposouHas Kpusas
IntCall3 noctpoeHa otaenbHO Ans ceBepHoro u toxHoro (SHCall3) nony-
Wwapuit, oHa oxBaTbiBaeT nocnegHue 50 Tbic. €T M Noly4eHa Ha OCHOBa-
HMM ThICAY U3MEPEH U TOUHO AaTUPYEeMbIX APEBECHbIX KOMeL, 1epeBbes

76

(nocneaHune 12 Tbic. neT), rO40BbLIX MPUPOCTOB KOPAJIIOB U OTNONKeE-
HU dopamumHudep. CpaBHEHME OTNIONKEHUI HA AHE AMNOHCKOro o3e-
pa Cyiireuy 3a nepmog ¢ 12 toic. go 40 Tbic. neT Hasag c uHdopmaumen,
Noy4eHHOMN AeHAPOXPOHOIOraMM MPU aHaIM3e APEBECHbIX KoeL, Npu-
BE/10 K BHECEHMIO NOMPaBOK, CABMHYBLINX AaHHble B npowaoe Ha 300-
400 net. KannbpoBsKa A1 MOPCKUX 06 bEKTOB BbIMOHAETCA MO OTAE/bHOM
Kpusoi Marinel3, nockosbKy CKOPOCTb 0OBMeHa yriepoaa B MOPCKOM
pesepByape measieHHee aTMochepHoro. B cBoem coBpeMeHHOM BUAe
6narogaps cosgaHuio KanmbposouHbix wkan IntCal20, SHCal20 u
Marine20 Ha uctopuyeckom nxtepsane (oT fecATKOB neT Ao 55 Teic. net
B MPOLU/IOE) PaAMOYIIEPOAHbIA METOA MOMHO CYMTaTb AOCTaTOYHO Ha-
OEXHbIM M KauecTBEHHO OTKa/IMBPOBAHHbIM HE3ABUCMMbIM METOLOM
OaTUPOBaHMA NpeAMeTOB BMONOrMYECKOro MPOUCXOKAEHUS.

Mo coctosHuio Ha 2019 roa npeaenbHas TOYHOCTb PASMOYINEPOAHOIO
AaTupoBaHua coctasnseT 15 net (4Ba cTaHAAPTHbLIX OTKAOHEHUSA, AOBe-
puTenbHas BepoAaTHocTb 95 %), npu aTom A9 60/bLIMHCTBA BPEMEHHbIX
nepuoaos 3a noc/ieaHne TPM TbICAYM eT NOrPEHOCTb USMEPEHUs, 06-
YC/NOB/IEHHAA NOTPELHOCTAMU KanMbPOBOYHOM KPUBOI, COCTAaBUT He
meHee 50 ner, a 33 nocneaHve gecatb Toicay neT — He meHee 100 ner.
MeHbLUas NorpeLIHOCTb AOCTUIaeTCsA B NepUOoabl, Koraa cogeprkaHue 14C
B aTMOCdepe 0THOCUTENbHO BbICTPO U3MeHsAeTcA (KpyTble y4acTKM Kasiu-
6POBOYHOW KPMBOW), TOFAA KaK Ha MOMOMMX Y4aCTKax KaaiMbpoBoYHOM
KPUBOI YyBCTBUTENbHOCTb METOAA Xy»Ke. [orpeLlHOCTb 3aBUCUT TaKKe
OT COCTOSAAHMA 06Pa3LOB Y OT XMMMUYECKOTO OKPYKEHMUA, B KOTOPOM OHU
Haxogunuck. Mpu npodeccrnoHanbHOM 3KCNepTU3e PaanyriepoaHbIM
MeToA0M 3KcnepT 06bIYHO YKa3bIBAET LOBEPUTE/bHbIN MHTEPBAJT, B Pam-
Kax KOTOPOro Haxo4MTCs NOrPeLIHOCTb ONpeaesaemMoro Bo3pacTa KoH-
KpeTHoro obpasya. Cneayer OTMETUTb, YTO B ONpeaeneHnn paguoyrie-
POAHOro BO3pacTa C UCMO/1b30BaHNEM KaMBPOBOUYHOW KPUBOIN UCMONb-
3yeTcs YCA0BHbIN «nepuog nonypacnaga Jin6bu» ana C, pasHbiii no
cornaweHuto 5568 rogam. OH oTAnYaeTcs oT nepuoaa nonypacna-
na 5,70 £ 0,03 Tbic. net, ycpegHEHHOro no Hanbosnee TouHbIM Nabopa-
TOPHbIM U3MEPEHUAM U LUTUPYEMOTO B A4ePHO-PU3NYecKnx 6asax gaH-
HbIX. 3TO cornaweHue npuHAaTo B 1962 rogy, 4tobbl COXpaHUTbL COBME-
CTUMOCTb C paHHUMMK paboTamu. OTaAMYMeE YCAOBHOrO nepuoaa
nosaypacnasa oT AeACTBUTENbHOIO YXKe YUTEHO B KaIMBPOBOYHBIX KPUBBIX.
OZHaKo paMoyriepoaHbI MeToA, He YYUTbIBAET, YTO PeaKkLumnmn npu ob-
pa3oBaHuu n3otona 14C npoTeKatoT Kak B BEPXHUX CN0AX aTMocdhepbl
nog, BO3eNCcTBUEM KOCMUYECKOTo n3nydeHus (npyu o6pasoBaHmm npu-
poaHoro nsotona 14C), Tak v npu 06pa3oBaHUM TEXHOrEHHOTO pajuoyre-
pofa B pesynbraTe aTOMHbIX B3PbIBOB M PaboTbl aTOMHbIX PEAKTOPOB.
B BogorpaduToBbix peakTopax obpasytowminca Ha as3oTte nsorton 14C
NPAKTUYECKM LLe/IMKOM BbIHOCUTCA B aTMOCcdepy. Kpome Toro, B peakTopax
3TOro TMMa YacTb obpasyroweroca nsotona 14C nonagaeT BO BHELIHIOW
cpeay € XUaKknmm cbpocamu B BUAE PacTBOPUMBbIX KapboHaToB 1 yrne-
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KMcnoTbl. CyLLecTBYOT MOHATUA NOKaNbHOIO U r106anbHOro 3arpA3HeHns
paanoyrnepogom. MCTOUHMKOM /IOKaZIbHOTO 3arpA3HEHNs MOXKHO pac-
CMaTpMBaTb HE TO/IbKO aTOMHbIN B3PbIB, HO U Kaxayto AIC, N30TOMHbIe
NpPoOn3BOACTBA NO NOJIYYEHUIO NpenapaTos, MedeHHbix 14C, Hay4YHo-MUC-
cnepoBaTeNibCKMe yupexaeHua. CpefHee NOCTynAeHne peakTopHOro
nsotona 14C B oKpysKatoLLyto opraHuKy (NH0AM 1 PacTeHUs), HAXOAALLYHOCA
B palioHe AeCTBUA TaKOTO MCTOUHMKA, YBE/IMYNBAETCSA B ECATKU U COTHU
pas. NobanbHoe paauoyrnepoaHoe 3arpAa3HeHNe OKpy»KatoLwel cpesbl
CBA3aHO C Pa3BMTMEM aTOMHOM SHEPreTUKM B LLeIOM U A4EPHbIMM UC-
nbiTaHuAMUK. Mpu TepmosaepHbix B3pbisax 90 % pagmaumoHHoro poHa
B aTmocdepe obycnosneHo nsotonom 14C. Kak nokasbiBatoT pacyeTsl,
eXXerogHoe NocTyniaeHne yKasaHHoro Bbiwe nsotona 14C B opraHusm
YenoBeka C NPOoAYKTaMM MUTaHUA MOXET NPEBbICUTb eCTECTBEHHbIN NYTb
noctynnenuns 14C 8 coTHM pas K, no noacyetam ydeHoro C.IN. ApMOHeHKo,
6yaet ckasbiBatbea 11 Toic. net, 3aTpoHys 300 nokoneHwuii ntogei.
JIloMUHecCLeHTHOe JaTUPOBaHWE OTHOCUTCS K rpynne mMeTon0B Xpo-
HOJIOTMYECKOro AAaTUPOBAHMS, NO3BOMAIOLLMX ONpPenenTb, Kak 4aBHO
MUWHepanbHble 3epHa B NOC/AeAHUIN pa3 NoaBeprasincb BO3A4ENCTBUIO
COJIHEYHOrO CBETA MW AOCTAaTOYHOTO HarpeBa. 3TOT MeToA, 04eHb NONE3eH
[O/17 apXeo1oros, KOTOPbIM HEOBXOAMMO YCTaHOBUTb, KOT4A MPOU30LLIO
nonobHoe cobbiTMe. ApxeosorM CMOryT A0CTaTOYHO TOYHO YCTAHOBUTb
OATy Hayasa CTPOMTENbCTBA APEBHETO KAMEHHOTO 06beKTa. s cTumy-
NINPOBAHUSA U U3MEPEHMA TIOMUHECLLEHLLMMN UCMO/b3YIOTCA PA3/IYHbIE
MEeTO/bl, TaKME KaK NIOMUHECLLeHUMA C onTudeckoi ctumynaumein (OSL),
NOMUHECLEHUMA ¢ MHdpakpacHoi ctumynsaumeit (IRSL) n tTepmontomu-
HecueHTHoe aaTtupoBsaHue (TL). «OnTuyeckoe gaTUpoBaHMe» 06blYHO
otHocuTca K OSL n IRSL, Ho He K TL. MeToabl NItOMUHECLLEHTHOrO AaTUPO-
BaHWA NO3BONAIOT ONPEAeNaTb BO3PacT apTedaKToB OT HECKObKUX ET A0
b6onee yuem mMuaNMOHa NeT. NpenmyLLEeCTBOM NHOMUHECLEHTHOIO AATU-
pOoBaHUA ABAAETCA TO, YTO EFO MOXKHO MCMO/b30BaTb /1A NOATBEPIKAEHUSA
NOAJIMHHOCTU KaMeHHbIX apTedaKkToB. MNpun Hagnexallem ocBeLeHnmn
MOXKeT 6bITb UCNONb30BaH 06pasel, B AeCATKU MUAIUTPAMMOB.
Mcnonb3oBaHMe IIOMUHECLEHTHOTO AaTUPOBaHMA MO3BOIMIO0 apxe-
0/10ram BblfIBUTb MHTEpPECHeNWMne GaKTbl NPU UCCAEA0BAHUM NeLLepbl
Cunbunay 8 FOAP (puc. 261). Bbl10 yCTaHOBNEHO, YTO APEBHME TEXHOIOMUK
obuTaTenel newlepobl He Pa3BMBAIMCL HENPEPBLIBHO. BMecTo 3Toro oHu
NOABNANNCH, UCYE3A/IM U BHOBb MOABAAMCD, YTO COOTBETCTBYET CLEHA-
puio, B KOTOPOM, B MepBYIO o4epesb, UICTOPUYECKUE U IKONOTUYECKNE
CobbITUSA, @ HE MHTENIEKTYya/IbHOE pa3BUTUE, ONPEAENSANN CYLLEeCcTBOBa-
HWe obuTtaTenen newepbl CMbMAy. B UCTopmm 06UTaHMA NELLEPbI UMENNUCH
3HAYMTENbHbIE MPOMENKYTKM BPEMEHMU, KOTAa OHa bbla HeobUTaemoli.
[NnTenbHOCTb Takux NpomerkyTKoB cocTasaseT oT 9,1 ao 13,3 Tbic. ner.
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2.1.1. KypraHbl ¥ KOpyHbI

00630p yKa3aHHOTO TUIIA 3aIIIMTHBIX KAMEHHbBIX COOPYKEHU I ClieayeT Ha-
4aTh ¢ «IIMpaMuabl» Kynkymibpko B Mekcnke (puc. 66), Tak Kak 0 HelaB-
HEro BpeMeHHU OHa CYMTalach OMHOM 13 IpeBHeIIMX Ha I1aHeTe. Ha camom
JieJie 3TO KAMEHHOE COOPYXKEHUE HE SIBJIIETCS MTMPaMUIOM, a MPeaCTaBIsieT
13 ce0s1 yCeUeHHBIN KOHYC C HECKOJBKUMM CTyTneHIMU. CIIOBO «ITMpaMUIa»,
B JJAHHOM CJlyyae, TPUMEHSIETCSI B CPEICTBAX MacCOBOM MH(MOPMaIIUU B pe-
KJTAaMHBIX LEJISIX IS IPUBJICYSHUS TYPUCTOB. JluaMeTp COOPYKEHUST y OCHO-
BaHUsI COCTaBJIsIET 0KOJIO 135 M, BbICcOTa COOpYKeHUs 0K0J10 25 M. OHO uMe-
€T YeThIPEe COXPAHUBIIIMECS CTYIIEHU U OCTAaTKHU MSATOM cTyreHu. [1o maHHBIM
HCCIIeIOBaHUIT OCHOBY COOPYXKeHUs (puc. 67) cocTaBisieT MCKYCCTBEHHAst
HACBITTb U3 TIIMHBI ¥ TIeCKa, Tpy00 00MIIOBaHHAS KPYITHOM TaIbKOI 1 He000-
SKKEHHBIMU Kuprnuyamu (anodamu). OnHaKo yriiyOUuThCsl BHYTPb TeJia Coopy-
JKeHUSI HUKTO He TibITaics. [ToaTomy uHdopmaiys o «nmupamMmuae», npe-
CTaBJIsIIONLEH OO0 HACHITb U3 IJIMHBI U MIECKa, MOXKET 0Ka3aThCsl He BITOJ-
He 10cTOoBepHOI. BO3MOXHO, UTO TJIMHA U MIECOK UCIOIb30BAIUCH TOJIBKO
JUTS 3aTTOJTHEHUS ITYCTOT MEKIy KaMHSIMU KaK BHYTPH, TaK U CHAPYKH COOPY-
xeHust. Cienyet o0paTUTh BHUMaHUE Ha TO, UYTO CBEICHUSI O CKAHUPOBAHUU
COOPYXEHMS Ha TIpeAMET MTOKMCKa BHYTPEHHUX MTOMEIIEHUI OTCYTCTBYIOT.
B T0 ke BpeMst MHOTOUMCIEHHBIE TTOIOOHbBIE COOpYyKeHus B AAnoHun (Kody-
Hbl) 1 EBpone (KypraHsl) UMEIOT BHYTpeHHME HazeMHble IToMeleHus. O moa-
3€MHBIX TOMEILIEHUSIX B 3TUX COOPYKEHUSIX TTOKa MH(POPMALUU HET.

Puc. 66. CtyneH4aThlii yceueHHbI KoHYc KynKyniabko. Mekcrka
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Puc. 67. HuxHsist yacTh «mupaMuabl» Kynkymibko

OCHOBHBIE MCCIIEIOBAHUS COOPYKEHUS TIPOBOIUINCH apXEOJIOTOM TTPO-
deccopom ApuzoHckoro yHuBepcureTa baiiponom KaMmmuurcom B 1922—
1925 ropax. [1pu packomnkax Mexay CJI0SIMU BYJIKAHUUECKOM JIaBbl ObLITH 00-
Hapy>XeHbI TPU KYJIBTYPHBIX CJ10s1, MPU 3TOM apTedaKThl BEPXHETO CJI0sI (ue-
penKu MoCy/bl, OPYAUS U T.J.) HE UMEJU KaKo-T1bo CBs3U ¢ apTehakTaMu
MPeAIIeCTBYIONIETO KYJIBTYPHOTO CJIOSI U ObLIM O0siee TPUMUTUBHBIMU. Ap-
TeaKThl IBYX HUXKEPACITOI0XKEHHBIX KYJIBTYPHBIX CJIOEB MMOKA3bIBAIOT pa3-
BUTHE KAaKOW-TO OTHOM KyIbTYpbl. CaMbIM e MHTEPECHBIM SIBJISIETCST BO3PACT
COOpPYKEHUsI, KOTOPbIH 1O pa3HbIM OLIEHKaM MOXET CYIIECTBEHHO MPEBbI-
mwaTh 13,5 ThIC. JIET.

B 2007 roay npu ocMOTpe «IUpPaMUIbl» OAUH U3 POCCUNCKUX UCCIEN0-
BaTeJieil 0OpaTuUJl BHUMaHKe Ha KpacHble KaMHU ¢ 00paboTaHHOM IOBEpX-
HOCTBIO, KOTOPbI€ BCTPEUaJUCh Ha OTAEIbHBIX YUaCTKaX JECTHULIBI COOPY-
KeHusa. KauecTBo 00pab0OTKM MOBEPXHOCTU KaMHEM CBUIIETEILCTBOBAJIO 00
KUCTOJIb30BAHUU BICOKOTEXHOJOTMYHOM TeXHUKU. BriosiHe BO3MOXHO, YTO
MOCTATOYHO TIPUMUTHUBHOE IPEBHEE 3aIIMTHOE COOPYKEHNE BOCCTAaHABIIM-
BaJIOCh MO3Xe JIOAbMU, YK€ UCIOJb3YIOIIMMU BHICOKOTEXHOJIOTUYHbIE UH-
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cTpyMeHThI. Mcriojib30BaHME COBPEMEHHOM TEXHUKU UCKITIOUAETCS, TaK KaK
KpacHBIe 00paboTaHHbIe KAMHHU JICCTHUIIBI HAXOIWINCH TTOJ CIIOEM BYJIKa-
HU4YecKoii naBhl. [1oceaHee ke n3BepkeHNE PACTIOIOKEHHOTO PSIIOM C «ITH -
pammoi» ByikaHa LLIWTIM TpOMCXOIUIO MHOTO THICSY JIET TOMY Ha3aj,.
KameHHBIX cOOpYyKeHUit, MOTOOHBIX «ITupamuiae» Kynkyuinbko B Mek-
cuke Hemasio. Hanpumep, B okpecTHOCTsIX cena [yauumonTtonec (TeyuutnaH)
HaxoauTcs 10 KaMeHHBIX COOPYKEHMI B BUIE CTYTIEHYATHIX YCEISHHBIX KO-
HycoB (puc. 68). 17151 UX CTPOMTEILCTBA UCITOIB30BAJICS JIOMaHbI KAMEHb.
CaMoe KpyrnHoe coopykeHue 0003HaueHo Ha KapTte Kak «Circulo 2». «[1u-
pamuia» cocTout u3 17 ctyneHeit (puc. 69). JIuaMeTp HUKHEX CTYIIEHH CO-
opyxeHus 115 M. CoopyxeHue ObLJIO 0OHAPYKEHO aMePUKAHCKUM apXeo-
jgoroM ®. Beitrangom B 1969 rony. Beero xe ®. Beitrana 3adpukcupoal
6onee 200 1TogoOHBIX COOPYKEeHMI o Beeli 3amagHoii Mekcnke. bonbmmH-
CTBO M3 HUX HAXOMASTCS B paliloHe TOJIMHBI TeKUIIbI B BBICOKOTOPhE XaTMCKO.

Paisaje Sagrado

CompEarien

i w le lama
Circuln &

Capital Prehispanica d

Puc. 68. Kapra cTyneHYaTbIX yCeYeHHBIX KOHYCOB
Jloc-TyaunmonTtoHec. Xanucko. Mekcuka

XOpOILIO U3BECTHHIC IMOHCKIE KOMPYHBI (B IIEPEeBOJIE C SITOHCKOTO SI3bIKa
«CTapble KypraHbl») COCTOSAT U3 MHOTOCTYIIEHUYAThIX YCEUYEHHBIX KOHYCOB,
MOJOOHBIX «ITUpaMuaaM» MEeKCUKHU, U HETTPABWIbHBIX CTYIIEHYATHIX IPU3M
(puc. 70—71). Ha puc. 72 mokazaHo oOpamieHUe KohyHa KPYITHOM ralbKoii,
KOTOpPOE OYeHb HATTOMUHAET 0OpaMIIeHUE «ITUpaMuIbl» Kynkynibko B Mek-
cuke. [1pu crpoutesbcTBe KOQYHOB MPUMEHSIICS IOMaHbIii KAMEHb U He
oOpaboTaHHbIe KaMeHHBIe O0yioku (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 OMHOTO U3 KOPYHOB

CuyuraeTcs, YTO B paHHEM SIIOHCKOM 0OI1IeCTBE ObLIO IIPUHSTO XOPOHUTh
3HATHBIX BOMHOB (TO/I30KY) 1 CTapeIlINH IJIEMEH B IorpedaibHbIX KaMepax,
3aChIIIAHHBIX CBEPXY TPYHTOM U KaMHSIMU, B ¢popMe xoiama. CoopykeHue
MepBOHAYAJIbHO ObLIO MOJYKPYIJION WK KPYIJIOi (hOpMbl, MHOTAA — MPSi-
MOYTOJILHOM, HO CO BpeMeHeM BCe Yallle MPUHUMAJI0 OUepTaHue «3aMOYHOM
CKBaXkuHbI» (puc. 71). I1pu 5TOM B KPYyIJIOi YaCTH TAKOM «3aMOYHOI CKBa-
KMHBI» pa3Mellajach caMoO 3aXOpPOHEHHUE, Tlle yCTaHaBIMBaIU capKodar.
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B Hacrosiiee BpeMst KohyHOB B SIIMMOHUM HACUUTHIBAETCS JECSATKHU ThICSY.
TobKO HAO OTMETUTD. UTO B SITOHNUM K KOPYHAM OTHOCSIT ¥ JOJIBMEHBI, 1
IpyTre KaMeHHBIE 3alIUTHBIE COOPYKEHUS, [TO3TOMY COOCTBEHHO KOGYHOB
CYILIECTBEHHO MEHbIIIE.

BrroHe 060cHOBaHHO MTPEAITOIOKNTD, UTO IIJIST 3aXOPOHEHUI SITTOHCKOM
3HATU UCITOJIb30BAIMCh YXKe CYILIECTBYIOLINE APEBHUE KAMEHHbIE COOPYXKEHUS
C BHYTPEHHUMU TTOMEIICHUSIMH.

Kamennsiii kyprad bapHaeHnec (puc. 75—77) Bo @paH1IUM 110 KOHPUTY-
palmu HarmoMWHAeT HAITOJIOBUHY pa300paHHBIN KodyH. BEIBINMIT Bagemnern
3emuin 10 1950 rofoB MCMob30Bal KypraH B KauyecTBe KAMEHOJIOMHU, MPO-
naBast KaMHU. B HacTostiee BpeMs KypraH SBJISIeTCS TaMSATHUKOM JIPEBHOCTH.
OH BBITIOJTHEH HE B BUIIE HACBHITINA U3 3€MJIH, TTeCKa U TIMHBI, a BBUTOXEH U3
JIOMaHHBIX KaMHe. BuIHO, 94T0 KypraH cTpouicst 6e3 TpUuMeHEeHMS BBICOKO-
TEXHOJIOTMYECKOro o0opynoBaHus. B HacTosiIee Bpemsi IiMHa KypraHa bap-
HeHec JOCTUTAeT 72 M, IIMPUHA 10 25 M 1 BeIcoTa 8 M. B KypraHe BBITIOTHE -
HO 11 BHyTpeHHUX nomelneHuii. CienoB 3aXOpOHEHUSI BHYTPU KypraHa He
BBIsABIIEHO. OOHAPYKEHHBIX TTOMEIIIEHUIA IJTT TAKOTO MOIITHOTO KypraHa SIBHO
MasioBaTo. ECTb BepOATHOCTD, YTO TTO CAMUM KYPraHOM TaKKe MMEIOTCS
MoJA3eMHbBIC TOMEIIEHUS, KOTOPHIE ellle He OOHApYKEHBI.

Jlo6aBuM, 4TO KaMEHHBIE KypraHbl OOHapyKeHbI B 22 IPYyTUX MeCcTax
®paHiuuu, B TOM Yucie Ha ocTpoBe [aBpuHu (puc. 78) 1 Ha octpoBe xkep-
cu (puc. 79). KameHHast 9acoBHsI HaJl KypraHOM ocTpoBa JIxkepcu Bo3BeeHa
B HefasiekoM rporliuioM. CieayeT o0paTUTh BHUMaHME, YTO KAMEHHBI Kyp-
raH [aBprHM 0YeHb HATTOMUHAET YCIOBHBIE «ITUPaMUIbl» MeKCUKHU B hopMe
CTYIIEHYATBIX YCEUEHHBIX KOHYCOB (pHC. 67) U KpyITyto 4acTb KopyHOB Smo-
Huu (puc. 71).

Puc. 75. Kamennsiit kypran bapaenec. @panums
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Puc. 76. JloMaHbIi1 KaMEHb B KAUECTBE OCHOBHOTO CTPOUTELHOTO MaTepurasia
KypraHa bapHenec

Puc. 77. Ucnionb3oBaHme KPYMTHBIX KAMEHHBIX OJIOKOB IPU YCTPOUCTBE
BHYTPEHHUX TTIOMEIIeHUIT B KypraHe bapHenec
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Puc. 79. Kypran Jla Xyr bu Ha octpose [Ixxepcu
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Puc. 80. Bxon (yKpereHHbII B HAILIW JTHU)
B coopykeHnu ocTpoBa Bepnbl o3epa Typrosik

Puc. 81. Bun coopyxeHust BHyTpu

OueHb cxoxke ¢ ppaHIly3cKUM KypraHoMm bapHeHec (110 KOHCTPYKTUBHO-
MY pELIeHMIO) OJHO M3 KaMEHHBIX coopyxeHuii (puc. 80, 81) Ha ocTpoBe
Bepsnl o3epa Typrosik B UensionHckoi obaactu Poccuu. YueHble cCUMTaOT 3TO
COOpYXeHHUE J0JbMEHOM, HO C KOHCTPYKTUBHOI TOUKM 3PEHUSI 3TO HEBEPHO.
OHoO uMeeT o01IMe pa3Mephl B I1aHe 19 X 6 M U MePEeKPhITO MACCUBHBIMU
KaMeHHBIMU TIMTaMu. CTeHBI BHITTOJTHEHBI METOIOM CYXOM KJTaAKK U3 Mac-
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CHBHBIX KAMEHHBIX 0JI0KOB. COOpYKEHHE COCTOUT U3 TPEX KaMep U COeau -
HSIOIIMX MX KOPUAOPOB. B NByX KaMepax Merajanura ooHapy>KeHbl BEIPYOJICH -
HbI€ B CKaJle MPSIMOYTOJIbHBIC SIMbl. B cTeHaX BbITIOJIHEHbBI HA0MI0IATEIbHbIC
(BEHTUJISILIMOHHBIE! ?) TPpOeMbI. PSI0M C 9TUM COOpYXKEeHUEM HaXOASITCS ele
HECKOJIbKO MOJIypa3pyLIEHHbIX WIU MOJTHOCThIO Pa3pylIeHHbIX METAIUTH -
YeCcKMX coopykeHuii. YacTh U3 HUX HAXOIUTCS B BoAax o3epa Typrosik.

Kaxk moka3sbIBaloT nocjieiH1e UCCIeI0BaHUS apXe0J0roB, OHUM 13 CTa-
peMIInX COOpPYKEeHUI Ha IJTaHETe MOXeT SIBJISITbCs coopykeHue [yHyHr-I1a-
JaHr (puc. 82), HaxomsIasicss Ha MHIOHe3UiicKoM ocTpoBe fBa. Ero Tounas
(opMa moka Heu3BeCTHa, HO (popMa KypraHa HallOMMHAET SITOHCKMI KO(YH.
B 2013 romy,ripu akTMBHOM ITOAACPXKKE Mpe3uaecHTa MHaoHe31n 30eCh Ipu-
CTYIIWII K packorkaM reosior JIpsnHu XuimaH. B xoae AByX pacKoNoK ObLIU
o0HapykeHbI apTedaKkThl, OTHOCAIIMecs K nmepuoay ot 5200 no 500 rogos 1o
H.3. B okTs10pe 2014 roga JIsHHM XUIMaH 3asiBUII, YTO BO3PACT BEPXHETO U3
HalineHHbIX UM cioeB [yHyHr-I1aganra coctasisieT okoso 3500 neT, cpenHe-
ro — 8 ThIC., @ HXKHEro — OoT 9 10 28 Thic. JeT. B ocHOBaHMU coOpyKeHUs
00HapYyXeHO MHOXECTBO KaMep, HEMOHSITHOro noka i1t JsHHu XuiMaHa
npeaHa3HaYeHUSI.

LAYE®E 1
T L LATER 2
LAYER 3
— LAYER 4

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

Heo6xon1mMo OTMETHTD, YTO KOCBEHHBIM MTOATBEPXKIEHUEM BO3pacTa CO-
OPYKEeHUS SIBJISIETCS €T0 OpMEeHTALIMSI 10 cTopoHaM cBeTa. Ha puc. 82 mo-
KaszaHa CTpeJiKa ¢ HalpaBjieHneM Ha ceBep. Kak BUIHO 0Ch COOPYKEHUST OT-
KJIOHEHa B CTOPOHY OT HalpaBjieH!s Ha ceBep mpuMepHo Ha 15°. To ecTb och
COOPYKEHUST OPUEHTHPOBAHA He Ha coBpeMeHHbIi CeBepHBIi MOJIIOC, a Ha
crapbiii CeBepHbIii TTomioc B [pennanauu. [1o Bepcuu aBTopa, CMeHa IOJTIo-
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COB MOTJIa TIPOM30MTH TPUMEpPHO 22 THIC. JIET Ha3aj B pe3yjabTaTe MaaeHus
Ha 3eMJII0 OTPOMHOTI0 aCTEPOU I, KOTOPBIN MPEAOA0XKUTETbHO MOT SIBISITh-
cs1 crmyTHUKOM JIyHBI. JlaHHBIE apXeoJIOrOB U OPUEHTAIINS COOPYKEHUSI TI0
CTOPOHAM CBeTa MOATBEPXKIAIOT € BO3MOXKHBbIM Bo3pacT 0oJiee 22 ThIC. JIET.
B T0 e BpeMsI cylecTBOBaHME CaMOT'0 COOPYXKEHUSI MOXKET SIBISATHCS IO~
TBEPXKJIEHUEM BO3MOXHOCTHU CMEHBI TTOJTIIOCOB Ha 3eMJie 0K0oJIo 22 ThIC. JIeT
TOMY Ha3za.

UYTto KacaeTcsl Bo3pacTa paHee PaCCMOTPEHHBIX KAMEHHBIX COOPYKEHU I
MeKcuKH, TO ClleyeT OTMETUTh, UTO O0JIee COBEPIIEHHBIC B KOHCTPYKTUBHOM
OTHOIIEHMHU MUpaMuabl B Mekcuke B TeoTryaka He OpUEHTHPOBAHbI Ha CTa-
pbiii CeBepHbIi MOJIOC U, CIeI0BaTeIbHO, MOTYT ObITh cTapiiie 22 ThIC. JIET.
3aKOHOMEPHO TMPEANOI0XKUTD, UTO O0Jiee MPUMUTUBHBIE KAMEHHBIE COOPY-
KeHust B Mekcuke, a Takke B AAnoHuun n EBporne, MoryT ObITh el1ie cTaplie.
CX0ICTBO KOHCTPYKTUBHBIX PEIICHUM 3TUX COOPYKEHUI, OTCYTCTBUE CIIEIOB
MPUMEHEHUST BHICOKOTEXHOJOTMUHOM TEXHUKU, a TAKXKe OTCYTCTBUE CJIEIOB
MMPUMEHEHUS pacTBOpa IJIs KAMEHHOM KJTaaku (Cyxas KaMeHHas KJIaaka),
CBUJETEJILCTBYIOT O TOM, YTO OHU BO3BOJUJIMCH MPEACTABUTEISIMU OTHOMK
IMBUJIN3ALMHI. DTO CXOICTBO TAKXKe MOXET SIBJISITHCS KOCBEHHBIM TTOITBEPIK -
JIEHUEM CBSI3U MexXay AMepuKoii 1 SImoHuelt B BUjie CylliecTBOBaBIlero 60-
niee 22 ThIC. JIET Ha3al Martepuka B TuxoMm okeaHe (puc. 265).

HHurepecen kypraH ae Coto Ha 1oro-3amnaje Mcnanuu, BoIMOTHEHHBIN U3
HeoOpaboTaHHbBIX KAMEHHBIX 0J10KOB (puc. 83, 84). [To KOHCTPYKLIMY OH Ha-
MOMMHAET KypraH Ha octpoBe Bepbl o3epa Typrosik B Poccuu. BHyTpeHHee
noMelieHne nmeet JuHy 21,5 M u pacmmpsiercss ot 0,8 My Bxoga 10 3 M B
KOHIIe Kopuaopa. Beicota momMenieHus 3—3,5 M. Kopuaop opyeHTUpPOBaH ¢
BOCTOKa Ha 3anaja. BeposiTHO, 4TO B IpeBHOCTU KypraH He UMeJl KpYTJoi
¢dopMBbI, a Takyio (hopMy €My IpUIAIN apPXCOJOTU MPHU «PeCcTaBpaLlin».

Eure psin KaMeHHBIX coopyXeHuii B McmaHuM 1o KOHCTPYKIIMKU HaIo-
MHHaeT KaMeHHbIE COOpYKeHUs Ha ocTpoBe Bepnl o3epa Typrosik B Uensi-
O6uHcKo ooactu. Hepaneko oT HEOOJIBIIOro ropoika AHTEKepa HaXOISITCS
TPU APEBHUX COOPYKEHMS ¢ Ha3BaHusAMK Menra (puc. 85—86), Beepa 1 Db
Pomepans. InnHa coopyxxennst Menra 25 M, mprHa 5 M 1 Beicota 4 M. OHO
COCTOWT 13 32 KaMEeHHBIX OJIOKOB, CAMBIN KPYITHBII M3 6;I0KOB BECUT OKOJIO
180 ToHH. B xamepe coopyKeHus BBIKOIIaH KoJoAel JuaMeTpoM 1,5 M u
rryounoi 19,5 M. Coopy:keHune 3alIUIeHO HACBIITHBIM XOJIMOM JMaMETPOM
50 M. [IBa npyrux coopyxeHus (Boepa u Db PoMepasib) UMEIOT CXOXUE C
MeHra KOHCTPYKTHUBHbIE pellieHus. B oTiinune oT Bcex OMuMcaHHbIX BbIIIIE
COOpPYXEHUI, B UCTITAaHCKUX 00BEKTaX UCITOIb30BAJICS HE IOMaHbIl KaMEHb,
a OrpoMHBIE 00paboTaHHBIE KaMEHHbIE 0JIOKHU (puc. 86).
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Puc. 84. BuyrpeHHee nomeleHue KypraHa ae Coro

OOpaboTaHHbIe KAMEHHbIE 0JIOKM MCITOJb30BAIMCh U B OTAEJIbHBIX KO-
¢ynax B Anonuu. J1o6p14a, 00padboTKa ¥ TpPAaHCIIOPTUPOBKA TSXKEIBIX KAMEH-
HBIX OJIOKOB CBUIETEJIbCTBYET O HAJIMUMU Y CTPOUTENECI COOPYKEHUIA BBICO-
KOTEXHOJIOTUIHON TeXHUKH. JIOTUIHO TIPEATIONOXUTH, YTO CTPOUTETHCTBO
TpeX yKazaHHbBIX MCTIAHCKUX COOPYKEHU I U yacTh KohyHOB B SAArmoHuu (¢ mpu-
MEHEHUEM KPYIHbIX 0JIOKOB) OCYILIECTBISIOCh 3HAUUTEIbHO MO3XE, YeM
3aIIUTHBIX COOPYKEHM I U3 TIOMaHbIX KaMHel. KoHeuHo, Tpu HAJIMUUM BbI-
COKOTEXHOJIOTUYHOU TeXHUKU CTPOUJIUCH 1 OoJiee HaleXKHbIe 3alllUTHbIE
KaMeHHbIe COOPYXeHUs B BUAE MupamMu/ ¢ moazemebsmu. Ho u 6omee mpo-
CThble Ha3eMHbIE KAMEHHBIE COOPYKEHUSI U3 KPYITHBIX 0JIOKOB, 3allIAILIEHHbIE
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CBEPXY CJI0EM TPYHTA, ITO-BUAMMOMY, TAKXKE CUMTATIUCH TOCTATOYHO HAIEX-
HBIMU. BO3MOXHO, 4TO ITpY CTPOUTEIBCTBE 3TUX COOPYKEHUI OIIPeieICHHYIO
POJIb UTPAJIO COOTHOIIIEHUE LIEHBI M KaueCTBa.

Puc. 85. Bxon B coopyxxeHue MeHra

Puc. 86. BHyTpeHHsIst YacTh cOOpyXeHust MeHra

Ha puc. 87—89 nokazaHbl KAaMEHHbIE COOPYXKEHMUS, KOTOPbIE OUEHb T10-
X031 Ha Kpyriible KopyHbl AAmonun. Ho ato He Anonus, a EBporna u apeBHMe
ropoaa Yepserepu, TapkBuHus u Beiin Ha TeppuTopun coBpeMeHHoi Mra-
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Jnun. [To MHEHUIO YYEHBIX 3TU COOPYKEHUS SIBJISIIOTCSI 3TPYCCKUMU HEKPO-
MOJISIMU — TPOOHMIIAMHA. YIUBUTEIIBHO, YTO OT CAMUX TOPOJIOB ITOYTH HAYE-
ro He COXPaHWJIOCh, 4 HEKPOIIOJU HAXOISITCSI B HEILIOXOM COCTOSIHUM. BHY-
TPU HUX UMEIOTCS TIIyOOKHE KOJOIBI, 1a M BOOOIIEe B HUX BITOJTHE YIOTHO
(puc. 90). Kak oTmMeuatoT apXeoJioru, 1o cBoeMy CTpOEHHIO HEKPOTIOJb SIB-
JIIeTCsl KOMMEM JKMJI0ro AoMa, TAe eCTh JJECTHUYHBIN BXO, KOPUIOD, 3a1 U
HECKOJIbKO KOMHAT C O0TaTHIMK YKpallleHUSIMU B BUE KOJIOHH, peibedoB 1
npa3gHuaHbIX (1) pocniuceit cteH (puc. 91). Umenuch noporue capkodaru,
KOTOpbIE YCTAHABIIMBAJIVCH B HUIIIAX M1 HA KAMEHHO# cKaMmbe. HekoTophl-
€13 HUX ObUIM BBITTOJHEHBI U3 MpaMopa 1 ajedacTpa, a UX KpbILLIKH YKpallia-
JIK CKYJAbNOTYPHI (puc. 92).

Puc. 87. Hekpononu (?) arpycckoro ropoaa Yepsetepu

Puc. 88. Kamennsie coopyxxeHust Yepsetepu
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Puc. 90. BuyTpeHHwmii Bun kaMeHHOTO coopyXeHus B YepBeTepu

W nosiBisieTcs oueHb MpOCTasi MbIC/Ib, YTO B ropoaax Yepserepu, Tapk-
BUHUS U Beiin oOHapykeHbl He HEKPOIIOJIM, a CaMU TOpojia € XKUIbIMU 31a-
HUSMU, TTOCTPOSHHBIMHU 110 MIPUHITUITY 3aIIUTHBIX COOPYXXEHUI OT METeO-
pUTHO 60MOapaAMpPOBKU. OHU BBITIOJHEHBI U3 KAYECTBEHHO 00pabOTaHHbIX
KaMeHHbIX OJIOKOB, a BHYTPEHHSIsI OT/IeJIKa TOMEeIlIeHUI CBUIETEbCTBYET O
HaJIMYMU y CTPOUTENIC BBICOKOTEXHOJOTMYHOM TexHUuKU. Ha puc. 89 BuaHo,
YTO MOJI 3TUMU COOPYKEHUSIMU UMEIOTCSI CBSI3YIOLIE TOHHEM, @ BO3MOXHO,
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Puc. 92. Capkodar onHoro u3 coopyxkenuii ropoga TapkBuHust

M LIEJIBII TTOA3eMHbIH ropof. BeposiTHO, KaMeHHBIe coopy:keHus YepBeTepn,
Tapksunuu u Beiin sBisitoTcss HanOoJiee HageXXHBIMU Ha3eMHBIMU 3JaHUSI-
MU JUISI OTKPBITBIX MECTHOCTEM 0€3 cKaJl, IpeaHa3HaYeHHBIMU JUIsT ITPOXKM-
BaHUS JIIOACH B YCJIOBUSIX METEOPUTHBIX O0OMOapanpoBoK. B MecTHOCTSIX cO
CcKaJlaMU, Ha3eMHbIe TTOMEILeHUST BBIPYOaIuch HEMOCPEACTBEHHO B CKaJlax,
a ImoA3eMHas YaCTh TOPOAOB BHIMIOIHSJIACH IO cKajamu. M, KoHeuHo Xe,
ATPYCKU HE UMEIOT HUKAKOTO OTHOIIIEHUSI K CTPOUTEILCTBY APEBHUX KAMEH -
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HBIX COOpyXeHuit Ha TeppuTopun Mranuu. [TpocTo B cBoe BpeMst OHU 0OHA-
PYXWIM 3TU COOPYKEHUS U UCTIOJb30BaIM X 110 CBOEMY YCMOTPEHUIO.
YeM MOKHO OOBSICHUTH TaKyI0 TTOPA3UTETBHYIO «CIIETTOTY» apXeOoJ0TOB U
WCTOPUKOB, MPUHUMAIOIIMX XUJIbIE TOMEIIEeHUS 3a HeKpornoyan? Huyero He
3Hasl 0 METEOPUTHBIX OOMOAPIUPOBKAX ITPOIILIOr0, OHU M HE MOTJIN MIOHSITD,
YTO €AMHCTBEHHBIM CIIOCOOOM 3allIUTHI U CYIIECTBOBAHUS [IJIsI HACEICHUS B
TTPOIILIOM SIBJISTIOCH CTPOUTETBCTBO TOJIBLKO KAMEHHBIX COOpYKeHmit. Hu xxe-
J1Ie300€TOHHbIE, HU METALTMYECKUE, HU JePEeBSIHHbIE KOHCTPYKIIUU BbIACD-
JKaThb METEOPUTHYIO O0MOaPINPOBKY He MOTJIN BBUAY UX HU3KOM OTHECTO -
KOCTU. OTHECTOMKOCTb METALTNYECKMX KOHCTPYKIIUIA COCTABIISIET 15 MUHYT,
OTHECTOMKOCTb KeJ1e300eTOHHBIX KOHCTPYKIIMI COCTaBIsIeT OIUH Yac, a Mpo
OTHECTOMKOCTh AEPEBSIHHBIX KOHCTPYKIIUI TOBOPUTH U, BOOOIIIE, HE CTOUT.
[To nMerImmMMCcs UICTOPUIECKUM CBEICHUSIM, KpeMallisl YMEPIITUX HC-
MOJIb30BaJIaCh HAIIMMU MaJeKUMU TIPpeIKaMu — KPOMaHbOHIIAMM, a TI03XKe
rpeKkaMu v puMJIsTHaMu. A Bellb 3TPYCKH, IO MHEHU IO UCTOPUKOB, CYIIIECTBO-
BaJIM B IIPOMEXYTOK BpeMeHHM (TIpaBaa, OYeHb JUTMTEJIbHBIN) MEXITy HUMU.
Ho nipu kpemauuu 111 OCTaTKOB KPEMUPYEMBbIX UCITOIb3YIOTCSI HEOOJIbIIINE
YpHBI, a He XWIble TTOMelIeHusI. Bropas, u rmaBHast, IpUYnHa TOTO, YTO
WCTOPUKU OOBSIBUIN KUJIbIE 3IaHUST HEKPOTIOJISIMHU, 3aKII0YAETCS B apXu-
TEKTYPHOM HECOOTBETCTBUM XKIIIBIX 30aHUI, HATOMIUHAIOIINX KOGYHBI S mo-
HUM, IPYTUM KaMEHHBIM COOPYKEHUSIM «3TPYCKOB» — KOJIOHAM C KaruTe-
JIIMU, apKaM 1 amputeaTpam. To eCTb TeM COOPYKEHMAM, KOTOPBIE UCTO-
PUKHU OTHOCSIT K «@aHTUYHOCTHU». A OTHECTH XKUJIble KAMEHHBIC TTOMEIIIeHUS
K KaKoM-JIM0O Apyroii 31oxe UCTOPUKU HEe MOTYT, TaK KakK 3TO He BITMChIBa-
eTcs B o(UIIMATBHO MPUHSTYIO BEPCUIO NCTOPUYECKUX COOBITUI Ha TIIaHe-
te. I mpuiuioch npuayMath He CYLIECTBYIOLILYIO CAMOOBITHYIO CTPOUTEIbHYIO
KYJIBTYPY TOCyIapCcTBa 3TPYCKOB C OPUTHHAIBHBIMU HEKPOTTOISIMU, KOTOPBIE
Oounblre HUTAE He oOHapykeHbI. [Toka, He oOHapyxeHbI!? OgHaKO Ha MJIa-
HeTe eCTh, KaK MUHUMYM, TPH MECTa, TIe MOTYT HaXOIUThCS MOJOOHBIE XKe
KaMEHHBIE COOPYKEeHUsI. DTO, TaK Ha3blBacMble, IIOKOJaHbIE XOJMBbI Ha
OummmnmuHax (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, ¢ 60ITbII0# m10J1eit BEpOSITHOCTH,
KaMEeHHbIE XWJIble COOPY>KEHUST 3aHECEHbI CIOSIMU TIMHBI TTPU IlyHaMU, KO-
TOpble TPOUCXOAMIN OKOJIO 22 ThIC. JIeT Ha3aj (Mpu MajeHUU OTPOMHOTO
acrepoua B paitoHe UIUNIIMHCKOTO MOPs) 1 oKoJio 11,5 TeIC. JieT Ha3an
(mipm 3axBate JIYHBI TpaBUTALIMOHHBIM TToJieM 3emutn ). Ha @umunmmHax yde-
Hble 00HApY XM 1268 X0JIMOB, UMEIOIINX KOHYCOOOpa3HyIo (popMy U OT-
JINYAIONINXCS TOJIBKO BBICOTOM, KoTopast u3MmeHsiercst ot 30 mo 100 m. Kom-
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IUIeKC coopyxeHuit B [Tepy (IUIOLIAIbI0 OKOIO 3 KM?) pacrioyiarajicst Ha Bbl-
core 4200 M Hag ypoBHEM MOpPS U OBLT HegocsraeM st nyHamu. CienyeT
00paTUTh BHUMaHUE, UTO ITPU CTPOUTETBCTBE «ITPYCCKUX» KAMEHHBIX COOPY-
JKEHU UCTIOIb30BAIMCh 00JIee CITIOKHBIE TEXHOJIOTMU 00pabOTKN KaMHEM,
YeM JUTSl aHAJIOTMIHBIX KaMeHHBIX coopyxkeHuit B [1epy. YTo kacaercs He-
CYIIIECTBYIOIINX OCOOEHHOCTE! CTPOUTEHCTBA ITPYCKOB, TO OTHECEHNE IPEB-
HUX XKIJTBIX KAMEHHBIX COOPYKEHU I 1 COOPYKEHU I «aHTUIHOCTH» K pa3HBIM
HUCTOPUYECKUM 2M0XaM CTaBUT BCE Ha CBOM MecTa. [IpeBHUE Kujible KaMEH-
HBIE COOPYKEHMSI C TTOA3eMHOM YaCThIO CTPOMIICH OKOJIO 22 THIC. JIET Ha3all,
a «@QHTUYHBIE» COOPYKEHUS BO3BOAWIMCH B MEPUO 3aTUIILS METEOPUTHBIX
6oMOapIMpPOBOK Ha TUTaHeTe B TIpoMexyTKe 12,8—16,1 ThIC. JTeT Ha3an.

Puc. 93. «IllokosaaHbie» Xx0aMbl Ha DUIUIIITAHAX

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

Puc. 96. «DTpyccknii» CTUIb COOPYKEHHUI B OKpecTHOCTSX Kperocty Cuna. I[epy

B 3akimoueHue CJIEOYET OTMETUTD, YTO MPAKTUYECKHN BCE PACCMOTPECHHbBIC
Z[peBHCﬁLHPIC 3allIMTHBIC COOPYXKECHMA HAXOOATCA NJIN HAa OCTPOBAX, KOTOPLIC
B IIPOLJIOM MOTJIM OBITh IIPOCTO BO3BLIIICHHOCTAMU HA MECTHOCTHU, UJIU HA
HauboJjiee BBICOKUX ydyacTtKax MECTHOCTH. HOXO}KC, YTO IIPpU CTPOUTEIILCTBE
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BTUX COOPYKEHUI Mpecaea0BaINCh ABE LU — 3all1MTa OT METCOPUTHOM
OoMOapAMPOBKHY 1 3alIMTA OT IOATOILICHUS ITPY MOILIHBIX IIyHamu. KpyrtHast
rajbKa JJIsl OITMCAHHBIX BBIIIE 3aIIMTHBIX COOPYXKEHMIA MOTJIa COOUPATHCS
Ha OJIMKaWIIMX peKax, HO OpraHM30BaTh MacCIITAOHYIO JOOBIYY JIOMaHBIX
KaMHell 6e3 MpUMeHEHUSI KeJIe3HbIX MHCTPYMEHTOB IMPaKTUUEeCKU HEBO3-
MoxHO. Y, BeposSITHO, B IEPHOJ, CTPOUTEILCTBA PACCMOTPEHHBIX KAMEHHBIX
COOPYKEHU IO YK€ YMEJIU TTOJTydaTh XKeJIe30 U U3roTaBInBaTh IIepBOHA-
YaJIbHO MPOCThIC JKeIe3HbIE MHCTPYMEHTHI, a 3aTeM, IIPU TOSIBJICHUH 3JIeK-
TpUYECTBA, U 00JIee TEXHOJIOTUYHBIE MHCTPYMEHTHI.

HeobxonumMo o0paTUTh BHUMaHME HA OY€Hb XapaKTePHYIO YepTy IPEBHUX
KaMEHHBIX COOPYXXEHUI1 — 4eM gajbiie oT Cpean3eMHOMOpPDS, TEM MeHee
TEXHOJIOTMYHBI Y HAJIESKHBI 3TU COOPYKEHMSI. DTO OTHOCUTCSI K PACCMOTPEH-
HBIM KaME@HHBIM KypraHam, a B JaJIbHeHIlIeM — U K JOJbMeHaM, 1 K IM1upa-
mugam. O4eBUIHO, YTO MEHEE TEXHOJOTUUHBIE COOPYXKEHUS CTPOUIIUCH
paHbliie, a 6oj1ee TeXHOJOIMYHbIE MOI00HbBIe COOpYXKeHUsT — no3xe. K aTo-
MYy cienyeT 100aBUTh, UTO HanboJiee ONaCHBIE IPEBHUE SHEPIeTUUEeCKIE 00b-
€KTBhI HaXOIWJICh B MaJIOHAceJIeHHbIX yacTsax Muaum u [Takucrana. CBajiku
HEHYXXHBIX KAMEHHBIX U3IC/INI YCTPaUBaIUCh B 0€3TI0IHBIX B TO BpeMsI Me-
crax ruiaHeTsl — Ha CeBepe 1 B @unagenbduu, a Takke B Majio HaceJeHHbIX
mectax — B Kazaxcrane, Mumone3un u Jlaoce.

2.1.2. CKanbHble COOPY}KEHUA U neLlepbl

ClenyionyM BUIOM 3aIIUTHBIX IPEBHUX KAMEHHBIX COOPYKEHMUI SIBJISI-
10TCSI cKaJibHbIe coopykeHUsl. OHM BbIpe3aHbl B 1IeJIbHBIX MAaCCUBAX CKal U
MPEeICTaBIISIIOT COOON MOHOJIUTHBIE KAMEHHbIE KOHCTPYKIIMM, YTO CaMO MO
ce0e sBJIsIeTCS IJIsI COBPEMEHHOTI0 CTPOUTEIbCTBA HEOOBIYHBIM. KOHCTPYK-
1IMY OOJBIIMHCTBA CKaJIbHBIX KoMmILiekcoB (Kafinam B UHanu, coopykeHust
Jlanu6ensl B D¢uonuu, ropox Ilerpa B MopnaHuu), 6e3 BCSIKOro COMHEHUS,
BbIpE3aJINCh CBEpXY BHU3. [1py HAIMUMM y IpeBHUX CTpOUTEIel AuprKadieit
U DJIEKTPOMHCTPYMEHTA, C PEXYIIUMHU IUCKAMU U LTU(DYIOLIMMHA HacaKa-
MU U3 CBEPXIIPOYHOM CTaIM U METEOPUTHBIX aJIMa30B (IPOYHOCTh METEO-
PUTHBIX aTMA30B BIBOE BBIIIIE IPOYHOCTH OOBIYHBIX IMA30B), TIPOLIECC CTPO-
WUTEJIbCTBA CKAJIbHBIX COOPYKEHUI UMEET peaibHOe 00bsICHEHUE. DIEeKTpU-
YeCTBO BBIPabaThIBAIOCh Ha 3aBUCIINX HaJ TUIOIIAAKON CTPOUTEIHCTBA
OUPYKaAOJIIX (HATIOMHUM, YTO Ha TUPUKAOJISIX UMEMCh TYPOUHBI U TeHepa-
TOPHI) ¥ IMOJABAJIOCH HAa CTPOUTUIONIANKY. BHM3y Ha cTpOMILIONIAaAKE BBI-
MOJIHSIACh TTOSIpYCHAST pe3ka KaMHS CKaJibl 0 3apaHee MOAr0TOBICHHOMY
npoekTty. Uto KacaeTcs crpouTtenbcTBa Xpama Kaiimam (puc. 97—99) u «kpe-
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cta» Jlanu6ensl (puc. 107, 108), To rocjie NoAroTOBKU B CKajie «KOTJIOBaHA»
BBIMOJIHSIJIMCH BHYTPEHHME TTOMEILIEHUS B OKPYKaIOIIMX «KOTJIOBaH» CKajax.
B 1ieHTpe «KOTJIOBaHa» OCTABIISICS CKAJIbHBIN MacCUB, B KOTOPOM BbIpe3a-

JIUCH 3alIMIIIEHHBIC OT MGTCOpI/ITHOVI 60M6apZ[I/IpOBKI/I TTIOMCIICHUS.

Puc. 97. Xpam Kaitnam. UHaus

Puc. 98. 3amuTHbIe HaBeCkI IO MepUMETPY KaMeHHOTo xpama Kartinan
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Puc. 99. Buyrpennue nmomenieHust KaMeHHOTo xpama Kaiimamr

CnpaBoYHbIii maTtepuan

B nocnegHue [ecaTUneTUs B apxeosiorum ctana NnpUMMeHATbLCA Tpex-
MepHan BU3yanunsaumsa Kak Hebosbwmx no pasmepy apTedakTos, Tak U
KPYMHbIX [PEBHUX COOPYXKeHUn. ObbsAcHAeTCA 3TO 3aga4amu myseedu-
KaLuu apxeoNornyecknx 06 bEKTOB, UX KAYEeCTBEHHOW AeMOHCTpaLun B
nccnenoBaTeNbCKUX LLEAX U B Lenax nonyaapusaumm aasa Typusma.
B 3TOV CBA3M BO3HMKAET BONPOC, @ KaK XKe ApeBHWE CTPOUTENN MOMIN
CTPOUTb YHUKANbHbIE COOPYKeHUA, Hanpumep xpam Kainaw (puc. 97-99)
6e3 TpexmepHOW NPOCTPaHCTBEHHON moaenn? a He Morau, KoHeyHo!
Bonpoc B Tom, Kakue 3T0 6blnn TpexMepHble MOAENN — IINHAHBIE, TUM-
COBbIE UAW... KOMMbIOTEPHbIE. BepoATHO, COBPEMEHHbIE apXUTEKTOPbI U
CTPOUTENU, BHUMATE/IbHO PACCMOTPEB KOHCTPYKL MM Xpama Kalinac, oT-
JaayT npeAnovTeHne KomnbloTepHOW mogenu. MoaTeepxaatoLme aTy
BEPCUIO APEBHUE KOMMbIOTEPbI MOMIN COXPAHUTLCA 40 HALIUX AHEW,
BEPOATHO, TOJIbKO B AHTapKTuae.

OmHaKo y y4eHBIX BO3HMUKAIOT BOITPOCHI 0 Ha3HAYeHUH ITOT0OHBIX COOPY-
>xeHuit. CchlIKa MCKIIOUMTEIBHO HAa MX PUTYaJIbHOE Ha3HAYeHWEe HE BbITJIS -
AT yOeIUTEIbHOM, XOTSI CKaJIbHbIE COOPYKEHUSI, T0-BUAMMOMY, BBITTOJIHSI -
J1 1 3Ty poib. Ho eciu paccMatpuBaTh UX KOHCTPYKTUBHOE pellieHue, TO
IIaBHBIM Ha3HauYeHMEM XpaMOB IMPOCMAaTPUBAETCS 3allluTa HaceJeHUsl OT
METEOPUTHOI OOMOApAMPOBKHU IIpU 0YepeaHOM comvkeHuu JIyHbI ¢ 3emiteii.
CKaJtbl, IJie BBITIOJIHEHBI COOPYXXEHUSsI, YXKe MOJABEPrauch METEOPUTHOM OOM-
GapaupoBKe. DTO BUAHO ITO MOTeKaM pacIUIaBJIeHHOTO KaMHS Ha CKajiax.
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BrIOOp TakuX cKall He cllydaeH, TaK KaK U3BECTHO, UYTO «MOJIHUS KpaiiHe
peaKo ObeT ABaXKIbl B OMHO U TO Xe MecTo». M MeTeopUTHBIN MOTOK TOXeE.
ITo kpaiiHeit Mepe Ha 3TO, BEPOSITHO, HANCSIIUCh IPEBHUE CTPOUTENIN CKaJTh-
HBIX coopykeHuii. Heo0XonmmMo oTMETUTh, YTO BCEe CKaJIbHBIE COOPYKEHUS
obecrneynBaroTCcs BOAOM, OJlarogapst 10CTaTOYHO CIOXHBIM, HO 3(h(eKTUB-
HBIM CHUCTeMaM BOIOCHAOXEeHUSI. Y BBITIOTHSUTUCH CKaJIbHBIE COOPYXKEHUSI B
MECTHOCTSIX BHE CEICMOOTIACHBIX 30H, PACIIOJI0XEHHBIX HA BBICOTE OoJiee
800 M Ha/1 ypOBHEM MODSI, UTO JIeJI1aJI0 3T COOPYXKEHUS HETOCSITaeMbIMU JJ15T
LIYHAMU.

B MHauu Ha cerogHSIIHMM 1eHb UMeIOTCst 0Kouto 1500 cKaJIbHBIX COOPY-
>keHuil. [Tepuonbl 1 CpOKU UX CTPOUTENLCTBA yUEHbIE HA3bIBAIOT CaMble pa3-
HBIE U COBEPIICHHO He peasibHbIe. Tak cKaTbHBIN KOMIIJIeKC 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 nonkoBoobpa3-
HOI (hopMBbI BBIpYOJIeHO 29 TIelep ¢ OTPOMHBIMU 3ajlaMU U APYTUMU T0-
cTpoiikamu BHYTpU. Ho, MIsias Ha CIIOKHEMIITYIO M KpaCUBEUIITYI0 apXUTEK-
Typy COOPYKE€HUI BHYTPU TELEp, MAJIO KTO IMMOBEPUT, YTO BCE 3TO BHIMTOJIHSI -
JIOCh MOHaXaMU BPYYHYIO C UCITOJIb30BAHNEM TPUMUTUBHBIX MTHCTPYMEHTOB.
U cTpoutenbcTBO 00bEKTOB MO €AMHOMY TIJIaHY HE MOXET BhIMOJIHSITHCS CTO-
JIETUSIMU — CIIMIIIKOM MHOTO€ MEHSIETCSI 3a TAaKO# IepuoI BpeMeHU: IIpaBU-
TeJIM TOCYIapCTB U UX LIEIU, SKOHOMUKA FOCYIapCTB U CTUJIb CTPOUTEILCTBA.
Haxe xkiuMat MeHseTcsa. CrienyeT 100aBUTh, YTO CBEICHUM O MOI3EMHBIX
TOHHEJISX O COOPYKEHUSIMU AIKaHTHI HeT. [IpocTo MX HUKTO ¥ HUKOTIA
He MCKaJl — HU aHrandaHe, ooHapyxuBiue B XVIII Beke 3TOT KoMILIEKC
COOPYKEHUIA, HU COBPEMEHHbIE YUCHbIE.

YacTb y4eHbIX CUMTALT, UTO MHAMMCKUH xpam Kaiinai B Diutope (puc. 97—
99) 6611 MocTpoeH B VI—IX Bekax, mpu aToM 100 JIeT yIIuio Ha CTpOUTETBCTBO
camoro coopyxeHusi, a 200 leT — Ha BHYTPEHHIOIO OTAEJIKY COOPYXKEHMUSI.
Hpyrast 4acTb yUeHBIX CUMTAET, YTO COOPYKEHME OBIJIO IIOCTPOEHO HAMHOTO
paHbllle, a B YKa3aHHBII BbIIIE MTepUO] BpEMEHU B COOPYKEHUU BEJNCh pe-
KOHCTPYKIIMOHHBIE pabOThI. YUeHbIe He HAIIUIM HUKAKUX JaT U JaxKe Majleii-
LIMX CJIEA0B ONMUCAHUSI KOHCTPYKLMU coOpyKeHus. XpaMm Kaiinair He 1o-
CTPOEH, a BLICEUEH 13 CKAJIBI, IPUYEM CKaTbHBII MACCUB ITPU CTPOUTEIIBCTBE
o0pabarbIBajics CBEpXY BHU3. XpaM pazMepaMu 55 x 36 M pacIiojioXeH B
LIEHTPEe BBIPYOJIEHHOTIO B CKaJie ABOpa pa3MepaMu 58 X 51 M 1 yXoIsIero B
r1yorHy cKaibl Ha 33 M. HIKHSIS1 yacTh Xpama IIpeacTaBisieT co0oil nbene-
cTaJjl BLICOTOM 8 M, Ha KOTOPOM CTOSIT 3-METPOBbIE U3BAsSIHUSI CJIOHOB U JIbBOB.
Xpawm Kaiinam 6ykBabHO BeCh ITOKPBIT OYEHb CI0XKHOM KaMEHHO pe3b00ii.
Kak u eruneTrckue nupamMuabl, OH OPMEHTUPOBAH I10 YacTSIM CBETa, TO €CTh

102

€ro CTPOUTENILCTBO BHIMOJIHSIOCH HE 1T033Ke 22 ThIC. JIeT Ha3al. Meroiuecs
B Diope 34 nellepbl Takke ObUTU BbIPYOJIEHbBI, KaK MperoaratoT yueHble,
BPYUYHYIO B MOHOJINTHOM CKaJe.

. S T e =

Puc. 101. OgHO 13 BHYTpPEHHUX TTOMEIIEHUI CKaJIbHOTO KOMILIEKCa AIXKAHThI

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

N3BecTHbIN nHAMICKUI ncTOpUK [TpaBrH MoXaH 3aCHsLT Ha BUIEO MHO-
ro ToHHeJselr moa xpamom Kaitnam. HekoTopble U3 HUX UMEIOT TaKue
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HeOOJIbIIME Pa3MEPhl, YTO 110 HUM MOXET MePEeJIBUIaThCSI TOJbKO PeOEHOK
(puc. 102). UmeroTcs u 6osiee KpyrnHble ToHHeaU (puc. 103). Poccuiickue
HCCIIeA0BATeIN YTBEPXKIAKOT, YTO OJMH U3 TAKMX TOHHEJICH HarlpaBJIeH B CTO-
POHY OJTMKaIIIero CTyrneHYaToro Kojoia. Meercst rumnoresa, moka He J10-

Puc. 102. ¥Y3kuii TonHenb xpaMa Kaitnamn

Puc. 103. YacTruHO 3achIlTaHHbII MOA3eMHBIN TOHHEIb Xpama Kaiinaiin
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KazaHHas, 4TO CTyMeHYaTbie KOOI B MHANM B IPEBHOCTHU SIBJISUTMCH Ya-
CThIO MOA3EMHBIX AaTOMHBIX BJIEKTPOCTAaHIIUH C SIAEPHBIMU peakTopaMu 1
TypOuHaMmu. B aToM cirydae B TOHHEISIX HEOOJIBIIIOTO pa3Mepa, COSIMHSIIONINX
xpam Kaiinaii co cTyneH4aTbIM KOJIOALIEM, MOTJIU ITPOKJIAIbIBATHCS 2JEKTPO-
Kaben TS IogauX JIEKTPOIHEPTUH C TTON3EMHOM 3JIEKTPOCTAHITUY B XpaM

1 COCEAHUE ITOA3EMHBIC COOPYKCHMU .

Puc. 104. OtBepcTrsi B KOHCTPYKIIMSIX Xpama

B KaMeHHBIX KOHCTPYKIUSIX XpamMa UMe-
10TCs1 HeboJbIIKe oTBepcTus (puc. 104), Ko-
TOpPBIE MOTJIM UCITOTb30BaThCSI 1T YCTAHOBKU
XaJlleJJOHOBBIX U30JSITOPOB MOJ MEIHbIE
aJIeKTpuIecKue TpoBoaa. CienyeTr HarroM-
HUTB, YTO B IpeBHEeM Erumnte xanmenoHOBbIE
M30JISITOPBI HA3bIBAJICH IKeIaMU U IBJISITTUCH
CHMBOJIOM O0XecTBeHHOI BiacTu (puc. 105).
OTCYyTCTBYE KOTIOTH OT TOPSIIIINAX CBETHITBHM -
KOB Ha MOTOJIKAX Y CTeHaX 3aTeMHEHHBIX I10-
MEIICHWI XpaMa U TIeIIep MOXET SIBJISIThCS
KOCBEHHBIM JI0Ka3aTeJIbCTBOM MCIOJIb30Ba-
HUS DJIEKTPUYECTBA B 3TUX ITOMEIIEHUSIX B
apeBHoCTH. [Toa xpaMoM UMEIOTCS KpyITHbIE
TOHHEJN
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C JIKEZIOM B JIEBOI pyKe



BHyTpeHHss 1aHnpoBKa xpaMa Kaiinain oueHb HarlOMUHAET BHYTPEH-
HIOIO TIaHUPOBKY McaakueBckoro cobopa B CaHkT-IleTepbypre (puc. 106).
Bpsia i 510 citydaiiHo.

Puc. 106. UcaakueBckuii cobop B Cankr-IlerepOypre

CnpaBoyHbIii maTtepuan (u3 Bukuneaunm)

McaakneBcknii cobop — KpynHenLwmnii NpaBocaaBHbIn xpam B CaHKT-
MNeTtepbypre. CoBpemeHHOe 34aHMe cobopa ABNAETCA YEeTBEPTbIM M No-
cnefAHUM BapuaHTOM neTepbyprckoro xpama B 4ecTb cBAToro Mcaakusa
OanmaTckoro. MecTto ana cobopa 6bin10 BbibpaHo B 1761 roay, a ctpou-
TeNbCTBO Havyanocb B 1766 rogy. CoBpemeHHOEe 31aHNe NOCTPOEHO C UC-
No/b30BaHWEM KOHCTPYKLMIA He3aBePLIEHHOTO TPETbEro BapMaHTa Co-
6opa, cnpoekTMpoBaHHOro A. PuHanbau. ABTOpOM NpoeKTa YeTBEPTOro
BapuaHTa cobopa bbin apxutektop O. MoHdeppaH. CoopyKeHue 34aHnsA
1 paboTbl No ero opopmaeHuto npogonxkanmce c 1818 no 1858 roa.

B Hauane XX Beka B nnioHax cobopa 6b111 06HapyKeHbl BEPTUKab-
Hble TPeLUHbI, YTO MOI/I0 CBUAETENIbCTBOBATL O NMepPeHanpAXKeHUU Knp-
NMUYHOM KNaaKW NUAOHOB. MpoBepOoYHble pacyeTbl, BbINOJHEHHbIE B
1910 roay psgom nccneaosatesield B NpeanoNoXeHUn, YTO NMUIOHDI Lie-
JINKOM BbIMO/IHEHbI U3 KUPMMYHOM KNAaAKM, NOKA3aau, YTO HecyLwasn crno-
COBHOCTb MMNIOHOB Ha AENCTBYIOLWME HarpysKku He obecneveHa. OgHaKo,
no pAAay CouManbHO-NOAUTUYECKMX NPUYKH, Ao 1953 roaa noBTOpHbIE
ob6cnefoBaHMA NMNOHOB cobopa He NPOBOAMUUCD.

B pe3ynbraTe 06cnen0BaHMM NMI0HOB cobopa, KOTopble MPOBOANANCH
HECKONIbKMMM 3KCnepTHbIMM rpynnamum B 1953 roay v nosske, 6bin0 ycTa-
HOBJ/IEHO, YTO «...34aHMe rocyAapCcTBEHHOro My3sesn “McaakneBcKuii co-
60p” HAXOAUTCA B YrPOXKAEMOM COCTOAHUMU. HeoBXoaMMO CPOYHO HavaTb
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paboTy no BbipaboTKe peKoMeHAAUMN A5 YIPOUYHEHUA HECYLLUX LLeH-
TpanbHbIX NOAKYNONbHbIX MUAOHOBY». M3 HECKONIbKUX pa3paboTaHHbIX
PasIMYHBIMU KOMMNAHUAMM MPOEKTOB YCUNEHUA MUIOHOB, JlIeHropucnon-
KOMOM 6bia1 BbIOPaH NPOEKT, NPeayCMaTPMBAOLLMIA 3aMeEHY TAXKeNoM
KaMeHHOM KynosbHOM YacTu cobopa Ha Nerkyto metananyeckyro. Morna
nocnesoBaTh O4YEeHb TPYAOEMKAA U 3aTPaTHAA paboTa MO PEKOHCTPYKL MU
3aHuUA cobopa. Ho 3TOro He CNy4Ynaoch. IKCNepTHAA KOMUCCKA BO I/1aBe
C aKkageMMKOM apxmuTekTypbl b.[. Bacnnbesbim, NpULLAG K 3aKJHOYEHUIO,
YTO BbIBOAbI O HEMPOYHOCTU KNAAKM MUIOHOB MPEXAEBPEMEHHbI, TaK
KaK MccnenoBaHuUA elle He 3aKoHYeHbl. Komuceuns otmeTmna, 4to mpa-
MOpHasA 06 IML0BKa NPUKPENIEHA He K TeNly MUAOHA, @ K KUPMUYHOM
Npoc/ioliKe ¢ BO3AYWHbIMM NycToTamu B 270 MUANMMETPOB ANMHBI U
45 MUNAMMeTpoB WKpPUHLIL. MpocioKka MexXay KNaZaKol NMaoHa U mpa-
MOpPHOM 06/1ML0BKOM BbIMNO/HEHA U3 MPOYHOTO KMPMMYa C NPOKIALKOM
nyTuaosckol nauTbl TonwmHor 0,154, anmHoii ot 1,06 go 1,42 v wunpwmHoi
o1 0,264 oo 0,71 m. PacTBOp, M3roTOB/NEHHbIN 13 610 raTYNHCKON n3-
BECTM C MPAaMOPHOWM KPOLLIKOW, NpeAoTBPaLLAET NoABNEHNE CbIPOCTU HA
06nuoBKke mpamopa. B 1965-1966 roaax 6b111 npoBeaeHbl A0MONHU-
TeNbHble UccnenoBaHNA NMIOHOB cobopa nabopatopueit JleH3HUKMIMNa
C NOMOLLbIO HepaspyLwaloWwmx MeToAoB, NI0OTHOCTb KAaA4Ku onpeaens-
lacb PagNoOMeTPUYECKMM METOAOM, @ MPOYHOCTb — MPO3BYYMBAHNEM
KNafKK, Kak NpaBumo, no obe CTOPOHbI NPOKAALAHbIX PAAOB. B 60/1bWKNH-
CTBe cny4YaeB rybuHa TpelnH Konebanack B npegenax ot 28 go 100 cm,
npuyem gocturana 100 cm B WwBax NpoKnagHbIX pALOB, r4e BbIBETPUACA
pacTBop. CKBO3HOE NpO3ByYMBaHMeE NOATBEPAMUIO MOHOIUTHOCTb NUO-
HOB M OTCYTCTBME B HUX CKBO3HbIX TPELWMH: «...NMUAOHbI 34aHUA Npes-
CTaBNAT cCOBOM KOHCTPYKLMIO, MPOYHOCTb KOTOPOWM CPaBHUTENbHO NO-
CTOSIHHA B PA3/INYHbIX TOYKAX».

B npecce npoMenbKHYN0 coobLLeHMe, YTO cCaMm NUAOHbBI cobopa Bbl-
NO/IHEHbI U3 MHOTOTOHHbIX KaMeHHbIX 6/10KOB, HO B 3aK/OYEHUM IKC-
NepTHbIX KOMUCCUI 06 3TOM HMYero He roBopuTcs. MNpu cTpouTenbCcTee
cobopa apxutektopom O. MoHpeppaHom Bbl/IN BbINMONHEHbI PUCYHKM,
AKOObI MOATBEPKAAOWME CTPOUTENLCTBO cObopa NoUTH ¢ «Hyna». Oa-
HaKo pAag, uccneposaTtenieli Npu TWATENIbHOM U3YYEHUM STUX PUCYHKOB
O0BHAPYXMAN B HUX MHOTFO NPOTMBOPEUNI U CAENANN BbIBOA, O danbCu-
dUKaLMM KaK caMUX PUCYHKOB, TaK W NpoLecca CTpoUTeNbCTBa cobopa,
MOKa3aHHOIO Ha HMX. B 3TOWM CBA3W HanpallMBaeTcs BbIBOA, YTO CTPOU-
TeNbCTBO VcaakMeBCcKoro cobopa oCyLLEeCTBAANOCh Ha OCTaTKaxX KOHCTPYK-
UM ApeBHEro KAMEHHOTO COOPYKEHMA, UMEIOLLLErO TUMOBYHO NIAHUPOBKY
A5 CBOEro BpemeHu. To/IbKO 3TO KaMeHHOEe COOpYKeHUe, B OTINYMNE OT
CENCMOCTOMKNX CKaNbHbIX COOPYXKEHWUMN, CTPOUNOCH B HECEMCMMUYECKOM
NCMONHEHWUN N3 COOPHbIX KAMEHHbIX KOHCTPYKLMI U, BEPOATHO, HAMHOTO
MO3’Ke CKa/IbHbIX COOPYKEHUIM B UHANN U APYrMX MecTax NaaHeTbl.

Toponoxk Jlanu6ena B Dduonuu pacnonaoxkeH Ha BeicoTe 2500 M Hall ypoB-
HEM MOPSI M U3BECTEH BCEMY MUPY CBOMMM MOHOJIMTHBIMU COOPYKEHUSIMU,
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BBIpYOJICHHBIMM B CKalaX. J1aThl CTPOUTENILCTBA COOPYKEHU TOYHO HE U3-
BECTHBI, HO CUUTAETCsI, YTO OOJIBIIIMHCTBO U3 HUX ObLIO BO3BEACHO B TEUCHUE
XII—XIII BekoB. Bcero HacuuthiBaeTcs 11 coopyxeHuii, 00beAMHEHHBIX B
yeTbIpe rpyribl. CeBepHas rpyria — MeCTO HaXOXAeHUs «kpecTa Jlaanos-
JbD» (puc. 107, 108), cunraercs KpyIHeieir MOHOJIMTHOM LIEPKOBBIO B MUPE.
Omna coenmHeHa ¢ nepkBsiMu bere-MapbsaMm, bere-Tonroda, yacosneit Ce-
Jlaccue ¥ Moruiaoit Amama. Ha BepIiiimHy ropHoro xpe6Ta, Tie pacioloXeHbl
ropoJ 1 CKaJlbHbIE COOPYKEHMSI, BOJA IMOJAETCS T10 CJIOXKHOM apTe3naHCKOM
cucteMe. OUeBUIHO, UTO «KpecT» JlanuOenbl BBITIOIHEH T10 TOM XKe CTPOu-
TeJbHOM TexHoJoruu. uto U XpaM Kaiinam B Munun. Ho KOHCTpYKTUBHBIS
peleHus «KpecTa» 0oJjiee MpocThie, YeM B xpame Kaiinam. BrioiHe gomyctn-
MO, UTO TEPBOHAYATBHO «KPECT» UMeJl (popMy TepeBEPHYTOM MUPAMUIbI U
3allUIIaT YYaCTKU CTPOUTEIHCTBA MOMEIIEHU I B CKajlaX OT BO3MOXKHOM Me-
TeopuTHOI1 OomOapaupoBku. ITocie 3aBeplieHus Bcex paboT B cKajlax 13
3aIIUTHOM MUPaMUIbI ObLIO BBITTOJIHEHO COOPYKEHME B BUE «KpecTa». Takas
K€ TEXHOJIOTHSI MOTJIa IIPUMEHSIThCS M TIPU CTPOUTENIbCTBE Xpama Kaiimar.

Kommuiekc Magaun-Canux (puc. 109, 110) B CaynoBckoit ApaBuu, Ha-
XoIuTcs Ha BeICOTe 0Ko1o 800 MEeTpOB Hag YPOBHEM MODSI, 1 BKJItodaeT 111
COOPY:KEHUI, BEIPYOJIEHHBIX B cKajlaX. Bo3BeleHue KOMITIEKCa COOpYKEeHU I
y4eHbIe OTHOCST K | BeKy 10 H. 3. — | Beky H. 3. KoM1iekc cBsI3aH C CHUCTe-
MO TUAPOTEXHUUECKUX COOPYKEHUI, OTHOCSIILIUXCSI K IpeBHEMY HabaTeli -
ckomy ropoay Xerpa. MHTepecHO, 4TO COOpYyKeHUe, n300pakeHHOe Ha
puc. 110, ucroynb3oBagoch NpU cCheMKax n3BecTHoro ¢puiabma JItoka beccona
«ITsarerit anemenT». Tak Kak B ¢puiabMe XpaMm Haxoautcs B Erunre, To ojist
3pUTEIIe B LISJIIX KOHCIIMPALUK TTOKa3bIBAJICS TOJIBKO 3aHUI (haca coopy-
JKEeHUSI.

B Typuuu ckaibHble 00pa3oBaHus (1iu coopyxkeHus?) B Kanmnamokuu
(puc. 111), pacroysioxxenHoii Ha BeicoTe 1000 M Hag ypoBHEM MOpsI, HAIIO-
MUWHAIOT COOPYKEHMSI OIMCAHHOTO BhIIIE KOMITJIEKCa COOpYKeHUIT MamanH-
Canux. «OUpMeHHbBIN» 3HAK 3TUX COOPYKEHUIN — HAIUUYUE «IIAlOK» U3
OIUIABJICHHOTO (IIpY METEOPUTHBIX OoMOapaupoBKax?) rpyHTa. Kak ObLI10
yXe OTMEUEHO BbIIlIe, HAJTWUKME PACIIaBEHHOTO IPYHTa B BEpXHEl yacTu
XapaKTepHO MPaKTUIECKHU IJIsI BCEX CKaJIbHBIX COOpyxKeHMii. Ho ckaabHEIe
coopyxeHus1 Kanmnagokuy 3HaUMTEIbHO BBIIIIE, YeM COOpYKeHUs MaganH-
Canux. [TomellieHUs: B CKaJbHBIX COOPYXKEHUSIX UCTIONb3YIOTCS U B Hallle
Bpewmsi. Kanmagokus 3HaMeHUTa U CBOUMU MHOTOUYMCICHHBIMU TTOA3EMHBbI -
mu ropogamu. OIMH 13 TaKKX ITOJ3eMHBIX TopooB — [epuHkyto (puc. 120).
B nByx Typenikux ropoaax, TatinapuHe u YaBylimHe, CKaJbHbIE COOPYXKEHUS
COEIMHEHBI C MOJA3eMHBIMU TOPOIAMMU.
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Puc. 107. Coopyxenue CeBepHoii rpyniibl roposa Jlanubensl (BUa CHU3Y)

Puc. 108. Coopyxenue CeBepHoii rpyniibl ropona Jlaauoensl (Bua cBepXy)

JI1000MBITHO, YTO OCHOBHBIE APXUTEKTYPHO-KOHCTPYKTUBHbBIC PEIICHUS
HecelcMOCTONKOro «aHTUUHOTo» [lapdeHoHa 13 COOPHBIX KAMEHHbBIX KOH-
CTPYKIIMI OBLTU TPUMEHEHBI, 3aI0JITO 0 €T0 CTPOUTENbCTBA ( YISHBIH Mpe-
rnoJiaratoT Cpok — V BeK J10 H.3.), B CEICMOCTONKMX MOHOJUTHBIX CKaJTbHBIX
KaMEHHBIX KOHCTPYKIMSIX, TAK Ha3bIBA€MbIX «JIMKUHACKUX TPOOHUIIAX», B
Typuuu (puc. 112, 113). UcTopukM U apXeoJ0Tu 0ObSIBUIU XKUJIbIE TTOMEIe-
HUS B cKaytax JINKUY TpoOHUIIAMU 110 TEM XKe TIPUIMHAM, YTO 1 B TOCYIapCTBe
3TPYCKOB Ha TEPPUTOPUN COBpeMeHHOI MTannu, riae KaMeHHBbIe KUJIbIE TO-
MEIIEHUS TTOCYNTAIN HEKPOTIOJISIMIU.
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Puc. 109. Komrmutekc coopyxennit Magann-Canux. CaynoBckast ApaBust Puc. 111. Cxanbhble coopyxenus Kanmagokumn. Typrus

Puc. 110. OgHo u3 coopyxeHuii komriekca Manant-Canux Puc. 112. Bun cKanbHBIX TUKHIACKUX TPOOHUIL B roponax JdanbsaHe, Petxve 1 Mupe.
Typuus
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Puc. 113. BHyTpu 0nHOI U3 TUKUICKUX TPOOHUI] MUPBI

ITetpa B nepeBoe ¢ rpeyecKkoro o3HavaeT «kaMeHb». M Ilerpa B Mopnaa-
HUU, IeUCTBUTEIBHO, SIBJISIIACh TOPOIOM U3 KaMHs (puc. 114), KoTopblii BO3-
Boitiaetcs Ha 900 M Haj ypoBHeM Mopsi. Kak cuuTtaloT yueHbie, ropo Obut
CO3/1aH K MepBOMY BeKY Haileil 3pbl. C MOMOIIbIO TEPPAKOTOBBIX TPYO CO3-
ITlaHa CJIOXKHAS CUCTeMa BOTOCHAOXKEeHHUSI ¥ XKUTeJI TOpoia HUKOTIa He HyXK-
Januch B Bogie. I1o Bcemy ropofy ObL10 pacmnofioskeHo okojio 200 pe3epByapos,
COOMpPaBIINX M XPAaHUBIINX TOXIEBYIO Bomy. [loMMO CBSI31M pe3epByapoB,
TeppaKOTOBbIE TPYObI COOMPAJI BOAY 30 BCEX MCTOUHUKOB B paguyce 25 KM
OT ropofa.

Puc. 114. [lerpa — «ropon-kameHb». Mopaanust
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Kuraiickuii cKaJbHbBIM KOMILIEKC COOpYXeHUi JIyHMBbIHb U371aJIU BbI-
JISIAUT KaK TpoMaJiHbIi JobMeH (puc. 115). CBepXy BBINOJHEH 3allUTHBII
KO3BIpEK, M0 60KaM — 3allMTHBIE CTeHKU. BHYTpeHHUE TTOMEIIeHUST
(puc. 116) HameXHO 3aIIUIIEHBI OT TIPSIMOTO TTOTTaAaHUsI METEOPUTOB.

Puc. 116. Bux u3HyTpu rpoToB KoMILiekca JIYHMbIHb

JlynMmbiHb («KameHHbIe neniepsl y JIpakoHOBBIX BOPOT») HAXOAUTCS Ha
Bbicote 1900 M Hax ypOBHEM MOPSI B KUTAlCKOM MPOBUHLIMK XOHaHb, B 12 KM
K 1ory ot JlosHa. Kak cuuTaror yueHble, KOMIUIEKC COOPYKEHM I BbICEKaICs
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B M3BECTHIKOBBIX cCKajlaxX 1o 6eperaM peku VX3 B TeUeHME YEThIPEXCOT JIeT
(495—898 ronpl H. 3.). [To odpuIMaNLHBIM OLIEHKAM KOMITIEKC COOPYXKEHUIA
cocTouT 13 2345 rpoToB U yrirydjieHuit ¢ 43 3aj1aMu, KOTOPbIE COIePKAT OKO-
J10 2800 Hannuceit u nopsiaka 100 Thic. U300paxkKeHUI.

IIpakTryecky Bce CKaIbHBIE COOPYXEHUsI, B OTJIMYME OT pa3pylIeHHBIX
MUpaMUI, XOPOIIO COXPAHWINCh. DTO OOBSICHSIETCSI TEM, YTO BCE pacCMO-
TpeHHBIE CKaJTbHBIE COOPYKEHUS PACITONIOXEHBI BHE CEMCMOOITaCHBIX 30H
Ha BeicoTe 60s1ee 800 M Hal ypOBHEM MODSI U, BEPOSITHO, ObLITA HEOCSTaeMbl
J1s1 ItyHaMu. Ha HUX OTCYTCTBYIOT CJie/ibl METEOPUTHON 60MOapIUPOBKH,
HO, KaK yKe 0TMeYaJoCh, CAMU COOPYKEHUS TIOCTPOSHBI B cKajiax, MoaBep-
raBIIMXCS METEOPUTHOM 6oMbapaupoBke paHee. M cKajlbHbIE COOPYXKEHMUS,
B OTJIMYME OT MMpaMU M MacTad, He HyXXJ1aJ1UCh B O0JIUIIOBKE U3 OJIOKOB
WJIM TUIUT, KOTOPbIE TaK OXOTHO pacTaCKUBaJM MapoJepbl, a OCTaBIIYIOCS
OOJIMLIOBKY TI03Xe TIPSATAIIN «pPecTaBpaToOpbl». KOHCTPYKTUBHBIEC pElICHMUS,
HapyXXHasi U BHYTPEHHSISI OTJIEIKa CKaJIbHbBIX COOPYXKEHU I CBUIETEIbCTBYIOT
0 HaJIMYMU OYeHDb BHICOKOTEXHOJIOTMYHON TEXHUKHM y cTpouTeneit. Ctpou-
TEJbCTBO TAKUX CJIOXKHBIX KOMILJIEKCOB COOPYKEHUI HEe MOTJIO BHITIOJIHSIThCS
0e3 HaJTMYMSI TPEXMEPHOM Moae I 00beKTOB. CKalbHbIE COOPYKEHUS UMEIOT
MPOAYMaHHYIO CUCTeMY BoJIOCHA0XeHMs1. OTCYTCTBHE KOMTOTH Ha MOTOJIKAX U
CTeHax BHYTPEHHMX 3aTeMHEHHBIX TTOMEIIEHII CKAJTbHBIX COOPYKEHUI MO-
>KET CBUIIETEILCTBOBATD O TPUMEHEHUM 3JIEKTPUUYECTBA LTI UX OCBEIICHNS.
KocBeHHBIM MOATBEPKACHUEM 3TOMY MOTYT SIBJISITCS TTOA3€MHbIE TOHHEN
HEOOJIBIINX pa3MepoB (151 TPOKJIAAKHU 3JIeKTpOKabeeit) U Kpyriible OTBep-
CTHSI B KAMEHHBIX KOHCTPYKIMSIX ([JIs1 YCTAHOBKM XaJILIETOHOBBIX U30JISITOPOB
oj1 IMpoBoja) B CKaJlbHOM coopyxxeHuu Kaiinam B UHauu.

N HeobXxoanuMo OTMETUTD, UTO UMEIOTCSI Ha TIJIaHETe MecTa, Iie CTPOU-
TEJbCTBO CKAJbHBIX COOPYKEHMIT HaYaTo, HO He 3aKoH4YeHo. Ha He3aBep-
LLIEHHOM CKaJIbHOM coopyxXeHuu Toppec-nenb-IlaitHe B Ynau, mokazaHHOM
Ha puc. 117, mpocMmaTpuBaeTcs UpMEHHBIN ITOYEPK APEBHUX CTPOUTEICH —
OCTaBJIEHHBIE «IIAMMKW» B BepXHEei yacTu 00beKTOB. [Togo0HbIE XKe «I1anku»
B BEpXHEU YacTU COOpYyKeHMI nMmetored u B Kanmanokuu B Typunu, 1 B
KoMmIiekce coopyxeHuit Magann-Canux B CaynoBckoii ApaBuu. BeposiTHo,
K He3aBepILIEHHbBIM CKaJIbHBIM COOPYKEHUSIM cliefyeT oTHecTu ropy Kaiinac
B TubGeTe, a Takke OMKaiiie KaMmeHHbIe 00beKThI (puc. 118). Topa Kaiinac
MMeET rpaHU, CTPOro OpUEHTUPOBAHHbIE IO CTOpoHaM cBeTa. Ho, Bo3Mox-
HO, UTO TaKas opueHTalus rpaHeii ropsl Kaitnac co3gaHa UCKYCCTBEHHO?
Kommekc coopyxeHuit ¢ ropoii Kaiinac cieayer oTHECTU K KPYIHEH UM
He3aBepIIeHHBIM CKaJTbHBIM COOPYKEHUSIM IPEBHETO TOCyIapcTBa. X04eTcs
00paTUTh BHUMAHWE Ha TO, YTO KOMILJIEKC COOpYXKeHU M ¢ Topoit Katinac mo-
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X0 Ha KOMIUIEKC coopyXeHuit B nosmHe Tussl B Erunte (puc. 119), B Koto-
poM ChUHKC MOT SIBJISITBCSI 3alLIMTHBIM COOPYKEHUEM BX0OJa B MOJA3EMHbBII
MHOTOSIPYCHBII ropoa — «JIabupUHT», orrcaHHbIi [epomoToMm elie B V Beke
10 H. 3. OpueHTtauus ropsl Kaiiniac Ha coBpeMeHHbIi CeBepHbIii MOJIIOC MO-
KET CBUACTEILCTBOBATH O TOM, UTO CTPOUTENIbHBIE pabOThI Ha rope (1a, Be-
POSITHO, M Ha IPYTUX HEe3aBEPIIEHHBIX CKaJbHBIX COOPYKEHMUSIX TIJIAHETHI)
MMPOM3BOIWINCH B TIEPUOI BpeMeHHU paHee 12,8 THIC. JIeT Ha3al.

Puc. 117. He3akoHYe€HHOE CTPOUTEILCTBO CKaJIbHOIO KOMILIEKCA
Toppec-nenb-Ilaiine. Yuan

Puc. 118. HezakoHYeHHOE CTPOUTETHCTBO CKATBHOTO KOMILJIEKCA,
¢ ropoii Kaitnac B kauectBe nmupamusl. Tudet
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Puc. 119. ApxutekTypHO-TexHOIOTHIeCcKuit Komruieke B [i3e. Erumer

2.1.3. Mop3emHbie ropoga 1 COOpyKeHus

BeposiTHo, ellle COTHU THICSY JIET Ha3ad HaIllM IIPeIKA U HEKOTOPHIE A1~
KHe XKMBOTHBIE (TIeLLEPHBIE JIbBbI, MEABEAU 1 TUEHBI ) TOHSIIN, YTO €CTECTBEH-
HbI€ BEICOKOTOPHEIE MEILIEePhI SIBJISIOTCS JOBOJIBHO HAAEXKHOM 3alIUTON OT
METEOPUTHBIX OoMOapaupoBoK. M He ToJIbKO B ropax, HO U Ha BO3BBIIIICH-
HoCTsIX o 3emuieii. I1paBna, moa3eMHEbIe Mellepbl Ha BO3BLIIIEHHOCTSX, B
OTJIMYME OT IelIep B BEICOKOTOPHOI 00J1aCTH, MOTYT 3aTaIlJIMBAThCS IIPU
MOIIHBIX HyHaMu. Ho coueraHne MeTeOpUTHOM 60MOapIMPOBKY C BO3HUK-
HOBEHMEM OIPOMHEMIINX IIyHAMU UMeET OUeHb HU3KYIO BEPOSITHOCTD U, KaK
MpaBUJI0, BO3MOXHO TOJBKO JJIsI TPUOPEXKHBIX paiioHOB. [ToaToMy cTpoun-
TEJILCTBO Ha BO3BBILIEHHOCTSIX MOJ3EMHBIX ITeIlep U AaxKe LeJIbIX TOA3eMHBIX
TOPOJIOB B IPEBHOCTH JIJISl 3aIIUThI OT METEOPUTHOM OOMOAPIMPOBKY SIBJISI-
eTCsI BITIOJIHE 0O0OCHOBAHHBIM. DTO IIPOCTO YKACHO, YTO OAHAXKIIBI, OKOJIO
12,8 ThIC. IeT Ha3a/, MaJIOBEPOSITHOE COUETAHKE MOIIHEIIIIEH METEOPUTHOM
0oMOapaMPOBKY C MOCIEAYIOIIMM BO3HMKHOBEHUEM OIPOMHEMIIINX IlyHAMU
MPUBEJIO K TUOEIU APEBHETO BHICOKOPA3BUTOrO rocynapcTna. B jaHHOM pas-
JieJie paccMaTPUBAIOTCS TOJIbKO KOHCTPYKTUBHEIE OCOOCHHOCTH IIPU CTPOM -
TEJIbCTBE APEBHUX MTOA3EMHBIX TOPOJIOB.

Ha cerogHsiHuii 1eHb peKOPACMEHOM 10 KOJIMYECTBY OOHAPYKEHHBIX
1 oUIIMATIBHO Y3aKOHEHHBIX IPEBHUX IMOA3EMHBIX TOPOIOB siByIsieTcs Typ-
mus. [TokuHyThIe TTOa3eMHBIe ropoja B Kanmagokuy Hayaan o0OHapyK1UBaTh
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eme B XIX Beke. Kanmamokust — 3170 MecTHOCTh Ha CpeiHeM AHATOJIMIACKOM
wiato B LlenTpansHoit Typimy mwiomniansio okono 300 km?. Hanbonee kpyr-
HBIMU ¥ UCCIIETOBAHHBIMU TTOA3¢MHBIMM TOpoiaMy B Karmanokum sBisiioT-
cs lepunkyio (puc. 120), Kaitmaxiiel, HeBmexup, O3koHak, Amxuro, Tat-
napuH, Ma3B u Maruar. B pe3ynbrare ucciaenoBaHUii, OCYIIECTBICHHBIX IO/
pykoBoacTBoM npodeccopa M. Togaa, yctaHoBIeHO, 4TO B TaT/IaprHe OrpoM-
HBII CKaJIbHBIN TOPOJI COeAMHEH ¢ moa3eMHBIM (puc. 121). CoueTaHue cKallb-
HOTO Y TIOJI36MHOTI'0 TOpojia UMEeTCs elle B OMHOM TypelKoM ropoae — Ya-
BymmHe. [opoma yxomsaT BHM3 Ha AECSATKU, a BO3MOXHO M COTHH METPOB, 1
HMMEIOT HeCKOJIbKO aTaxel. Kak mpaBuio, HUXKHME 9TaXU B MOJA3EMHBIX T'O-
ponax 3aTorieHbl. B ropogax uMeroTcsi BEHTWISILIMOHHBIE 11aXThl, KOJOJLIBI,
TMOMEIIESHUS JJISI XpaHEHUs 3epHa U COACPKaHUS JOMAIIHUX XUBOTHBIX,
MPeCcChl ISl U3TOTOBJIEHUS] BUHA, TyaJIeThl U SIMbI JIJ1s1 CTOUHOI Bobl. Jltonu
MOTJIY BBIXOAUTH HA TTIOBEPXHOCTH TOIBKO JJIsT BO3AEIbIBAHMS OJIM3IEKALIAX
CeJIbCKOXO3SIMCTBEHHBIX YTOAWM. Y3K1e mepexobl B ropogax MOTJIU mepe-
KPBIBATHCS TSKETBIMU KAMEHHBIMU TUCKAaMM (BECOM B HECKOJIBKO TOHH),
Kak ImpaBUJIO, C HEOOJBIIMMU KPYTJIBIMU OTBEPCTUSIMU B LIeHTpe (puc. 122).
Psn vcciienoBaHmii moKasbIBaeT, UTO IToA3eMHbIe roponaa B Kanmagokuuy 0buti
MOCTPOEHBI 00Jiee 7 ThIC. JIET Ha3aj, HO TOYHYIO 1aTy ONpeaeInUTh MoKa ObLI0
HEBO3MOXHO, TaK KaK MCIOJIb3YeMbIl apXeoJIoTaMM B HACTOSIIEe BPeMs
panyvoyraeponHblii aHATM3 MPUMEHUM TOJbKO K OpTaHUYECKUM MaTepraiaMm.

Puc. 120. Cxema yactu nonzemHoro ropoaa Jlepunkyto. Typuust
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Puc. 121. Topoxn Tatnapus (Typuusi) — coBMellieHre CKaTbHBIX COOPYKEHUI C
TIOA3EMHBIM TOPOIOM

Puc. 122. KamenHble auicku 111 OJIOKMPOBKY IMPOXOIOB B MOA36MHOM TOPOJIe

CnpaBouYHbIii maTtepuan

3ab6aBHO, YTO CBa/IKy KAMEHHbIX AMCKOB Ha apxunenare Ain 8 MuKpo-
He3uu (puc. 123) yueHble cuMTaloT NPOTOTUNOM KPUNTOBA/OTbI. AKO6bI
C MCNO/b30BaHMEM KaMEHHbIX A MCKOB MECTHble abopureHbl BbIMOHAAN
pacyeTbl mexay coboii Npu CoBEPLIEHUN KaKMX-IMBO NOKYMNoK. Tak Kak
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3TN KMOHETKU» MOT/IU BECUTb HECKOJ/IbKO TOHH, TO, MO MHEHMIO YYEeHbIX,
CAENIKM 3aKN0Yanmnchb B YCTHOM dopme 1M pU3nYecKoe nepemelLeHme
KaMHsA K HOBOMY BnaZie/ibLly He TpeboBanoch.

Puc. 123. KameHHbIe aucku apxunenara Sn. MukpoHesust

YueHble, BEpOATHO, He 3HatoT, yto B 2015 roay poccuiickas rpynna
«Kocmonounck» noa pykoBoacTBom Baavuma YepHobposa BO Bpems pac-
KOMOK Ha Tepputopumn KUPHOBCKOro palioHa Bonrorpaackoii obnactm
0bHapykuna bonee fecATKa KAMEHHbIX AUCKOB, B TOM YMC/IE U OAMH OUCK
pa3mepom B YeTbipe meTpa. OHM HalieHbl Ha O4HOM U3 YTro/ibHbIX Pas-
pe3oB Cubupwm (puc. 124), a Takxke B Kutae u Mepy (puc. 125). Chegyet
06paTUTb BHUMaHME Ha pPa3Hyto GOPMY KaMeHHbIX AUCKOB, a TaKXe Ha
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OT/IMYAIOLLEECHA KAYeCTBO MX OTAE/NKM. MMM MOI/IM MepeKpbiBaTbCs He
TO/IbKO TOHHE/W B MOA3EMHbIX FOPOAAX, HO U BEPTUKA/IbHbIE CMYCKM B
noA3emHble MOMeLLEHMSA U MHOroe apyroe. Mpu peKoHCTPYKLMM Noa-
3eMHbIX FOPOZOB Y¥Ke He HYXHble KaMeHHbIe LUCKM COBMPany 1 yBO3uau
Ha CBaJIKWM moganblue OT rna3 (Hanpumep, Ha apxunenar fAn B8
MuKpoHesunm).

L

AT

Puc. 124. KameHHbIe TUCKU B OTHOM U3 YCTb- MMCKUX YrojibHBIX pa3pe3oB. Poccus

Puc. 125. Kamennsblii auck B OnbsiHTaiitam60. [1epy
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CrnaBuUTCS CBOMMU MOA3EMHBIMU ropoaamMu U ApmeHusi. OJUH U3 caMbIX
JIPEeBHUX U3BECTHBIX MUCbMEHHBIX UICTOYHHUKOB O MOA3EMHBIX FrOpoIax —
«AHaba3uc» IpeBHeTrpedYecKoro nucareisa u ucropuka Kcenogonra (ox.
427—o0k. 355 rT. 10 H.3), JaTupyeTtcst KoHLoM IV cTosieTust 10 Hallel 3phl.
B aT0i1 KHUTE, B TOM YHMCJIEe, pacCKa3bIBACTCS CIEAYIOIIee O TTOI3eMHBIX TO-
ponax ApMeHUH: «...B HaceJeHHBIX MecTax JJoMa MOCTPOCHBI MO 3eMJISH.
Bxon B tomax ObUT y3KUM Kak TOpJio Konomaia. OxHako BHYTPEHHHE TIOME-
LIEHUS OBLTU TOBOJIBHO MPOCTOPHBIMU. 2KMBOTHBIX TOXE CONEPKAIU B BbI-
pe3aHHBIX TTOA3eMeTbHBIX TPUCTAHUIIIAX, TS HUX OBIT COOPYKEHBI CTICIIN -
ajibHbIe Joporu. [loMa He 3aMEeTHBI, eC/IM He 3HaeTe BXOJa, HO JIFOIU BXOAM-
JIA B 9TU ITpUCTaHUIIIA 110 JiecTHULIEe. BHYTpM cofepkaiy oBell, KO3JISIT, SITHSIT,
KOPOB, ITUILL. MeCTHBIE KUTEIU B TIMHSIHBIX COCYAaX NeTaJId ITUBO U3 STIMe-
HSL... ¥ KUTEJIM B KOJIOALIAX IeJIaJIM BUHO. ...Mbl 0OHapyxxmim AHada3uc ciry-
YaifHO M YAUBUJIUCH ero pa3mepam. TyHHeNIU, BeaAylIre BHI3, TAKOBBI, YTO
10 HUM MOXHO MPOTAIIUTh CJIoHa. MHOXECTBO OOIBIINX U MaJIbIX JIECTHUILI.
Orpomublie koioaibl. [TogzemMHbIe TI0IIAAN JUIST TAHLIEB ITyOJIMKHU. ..».

OaHUM U3 KPYMHEUIINUX IPEBHUX MOA3EMHBIX TOPOAOB APMEHUM SIBJISI-
ercs Xanaszupak (puc. 126). BugHbs! octaTky TOPHBIX TEPPAc, KOTOPBIE MOT-
JIX MCTI0JIb30BaThCsl 1o 3emuieneare. Jdaxe B 1913 roay B 1eBsITU KBapTaiax
3TOTO TOPOJIA TTPOXKUBAIO OKOJIO 8 THIC. YETOBEK.

Puc. 126. IToazemHbIit ropon XaHa3upak

Yro kacaeTcs OA3eMHbBIX TOPOJOB coceHEro AzepOaiiakaHa, To BOT UTO
pacckasai B uHTepBbio Vesti.Az (¢peBpanb 2011 1.) pykoBogutesr MexmyHa-
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POIHOI0 HayYHO-UCCIeI0BaTeIbcKOro oobennHeHus «Kocmomnounck» B. Uep-
HOOPOB: «... y Hac ObLTa MporpaMma Io MOMCcKY IPEeBHUX MOA3EMHbIX TOPOIOB.
MHorue cnbimany, uro Mexay Kacnuem u YepHbIM MOpeM HEKOraa cyliie-
CTBOBAJI HAPO/I, KOTOPbII YCUJIEHHO 3aHUMAJICSI CTPOUTEIBCTBOM TMOJI3EMHbBIX
roponoB. [TogoOHbBIe ropoma HaliieHbl Ha HBIHEIIHUX TEPPUTOPUSIX TypLuu,
B Kpbimy, B KpacHomapckom kpae u T.1. [TogoOHbIe MecTa MBI HICKaJIU B A3ep-
Oaiimkane. [Temepbl obUTaHMS B Ballleid CTpaHe U3BECTHBI, a BOT MOJ3EMHbIE
ropoja Harnojaoo0ue TypeLKUX, eCJIv s He olInbaroch, B A3epOaiiakaHe moka
He Halluiu. Mbl 00be311JIM MHOTHE PaliOHbBI Balllel CTpaHbl, U MECTHBIE KU -
TeJIX BCSYECKU HaM MOJCKa3bIBaIv, IOMOTaJli, TOBOPUJIU, TAE, 110 UX MHE-
HUI0, MOIJIM Obl HAXOUTHCS TOAOOHbBIEe Topoaa. B yactHocTu, B HaxubiBaHe
MbI OBLJIM B pa3BeTBJACHHBIX Telllepax, B COJISIHBIX Teliepax (puc. 127). Do,
BHE BCSIKOT'O COMHEHUS, IeMCTBUTENIbHO MOI3EMHbII rOpoJi, HO HE TaKOK
IpeBHU, Kak B Typiiuu, K npumepy. U s oueHb HaJeoch, YTO MO pacckas
OyleT UMeTh MPOJOJIKEHUE, TaK KaK TOUKa B TTOMCKaX MOJOOHBIX TOPOJIOB B
A3zep0aiimKaHe He TTOCTaBICHA».

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

B Upane Hanbosiee M3BeCTEeH KOMILIEKC MOA3EMHBIX COOPYKEHMIA B TO-
ponke Hymabane maxpectana Kaman — noa3zemHsiii ropon Yu (puc. 128),
BHyTpeHHME KOMHATHI MOCTPOEHBI B (DopMe aH(DUIaAbl U COSTUHEHBI MEX-
Iy co00i1 U3BWJIMCTHIMU KOpUIOpaMH. B cTeHax HEKOTOPHIX KOMHAT Ha BBI-
coTe 3—5 M BUIHBI OKPYTJIbIE OTBEPCTHSI, B KOTOPbIE MOXKHO MPOHUKHYTh C
OOJIBIITM TPYIOM 1 KOTOPBIE CBSA3BIBAIOT SIPYCHI MEX Iy co00ii. O01mast mpo-
TSIKEHHOCTh MOJA3EMHBIX COOPYXKEHUI, KOTOpble HAUMHAIOTCS Ha IITyOuHE
4 M o ypoBHEM TOpoja U WAYT Ha TTyouHy 16 M, Hen3BecTHa. Ho mpemrro-
JlaraeTcsl, 4To MOA3EMHbII TOpOI pACKUHYJICS 10 APEBHUX KPETIOCTHBIX CTEH
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ropoia, 1 ero IUIoLaIb CoCTaBIsieT 0Koso 4 kM. TTof3eMHbIe COOpYXEHNS,
KOTOPBIE UCCIENOBAHBI K CETOMHSIIHEMY JHIO, PACTIOIOKEHBI HA TPEX SIpycax.
CBs13b MEX/1y SIpyCaMM OCYILIECTBIISIETCS C TIOMOIIbIO BEPTUKAIbHBIX 1IAXT
ryouHoii ot 5 10 7 M. Ha puc. 128 BugHO, UT0, KaK 1 B MOJ3EMHBIX TOpOIax
Typuuu, B OA3EMHBIX COOPYKEHUSX TOpOia YU UCIIOIb3YIOTCS KAMEHHbIE
JTUCKHU JUIST IEPEKPBITHST TOHHEIEH U II1axT.

Puc. 128. TTonzemHbIii Topon Yu

Puc. 129. [Toazemusbie coopyxeHust Cupuu

B cocenneii ¢ Upanom Cupun nmeeTcst orpoMHeliinee KOJMIeCTBO IO/ -
3eMHBIX COOpYyKeHUl (puc. 129), Ho B HacTosI1Iee BpeMsI X CTPOUTEILCTBO,
OYeMY-TO, CITMCHIBAIOT HA [IOBCTAHIIEB-TEPPOPUCTOB. UTO, KOHEUHO, BECh-
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Ma cOMHUTENbHO. OTKyAa Yy CUPUILIEB CTOJIBKO TOPHOPOXOIYECKUX KOM-
iekcoB? BeposiTHO, CUpUIALIBI TPOCTO UCHOJB3YIOT ISl CBOMX HY XK IPEBHUE
MOJ3eMHbIE TOHHEJIU.

B N3panne B HanmmonaneHOM mtapke beiT [yBprH HaxoasTCsT OCTaTKU
NIBYX IPEeBHUX ITOA3EeMHBIX TopoaoB — Mapemia (puc. 130) u beiit IyBpuH.
DT0 00JIaCTh HEBBICOKMX MMOKPBITHIX 3eJIeHbI0 X0aMOB (0T 250 mo 400 M Hax,
YPOBHEM MOP$I), KOTOPEIE SIBJISIIOTCS XOpolnuMuy nactoumamu. B Mapene
o6HapyxeHo okoJjio 500 nemep ¢ 3500 koMHaTamu.

Puc. 130. ITonzemHblie coopyxeHust Mapeuiu

IMonzemHuble coopyxenust Erunra onuceiBaauch ele B V BeKe 10 H. 3.
Bor, HanmpuMep, KaK OMUCHIBACT APeBHErpeuecKuii ucTopuk [epomor momi-
3eMHBII JIAOMPUHT Hemaneko oT 13k

«...I BOT OHM peLInam 0CTaBUTb OOLLMIA MAaMATHUK, a, PELUMB 3TO, BO3-
ABUIAN NabupuHT HemHoro Bbiwe Mepuaosa o3epa 65113 Tak HasbiBae-
moro fopoga Kpokogunos. 1 Buaen sTotT 1abUPUHT. OH BbllLEe BCAKOTO
onucaHus...

...TaM A BUAen aBeHaaLaTh 4BOPLOB, PABHOMEPHO Pacno/iaraBLIMXCA,
KOTOpble coobWwannce Apyr c 4PYrom, Yepeaysacb C Teppacamun 1 pac-
noJsiarascb BOKPYr ABeHaaLaTh 3a108B. TpyaHO NOBEpUTb, YTO 3T0 paboTa
YenoBeKa, CTEHbl NOKPbITbl PE3HBIMU GUTYPAMU, U KaXKAabli ABOP U3bl-
CKAHHO NOCTPOEH M3 6enoro Mpamopa 1 OKpYKeH KOJoHHaZoM. Y yraa,
rae 3akaHuMBaeTca NabUPUHT, ecTb NMpPamMuaa BbICOTOM ABECTU COPOK
dyTOB € 60/1bWINMU PE3HBIMU GUTYPAMM }KUBOTHbLIX HA HEWN M MOA3EMHbIM
NpoXoA0M, Yepes KOTOpPbI B Hee MOXHO nonacTb. MHe CKasanu, 4To
noA3emHble KaMepbl U NPOXOAbl COeAMHAIT 3Ty NUPamMMay ¢ nMpamu-
Aamu B Memduce...».
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B erunerckom ropoake 3aBueT-aib-Opuan (puc. 131, 132) apxeosioru B
Hauvasie XX BeKa OOHapyXWIU IISITh TPOOHMIL 1 ABe nupaMuibl. Bee coopy-
JKEHUS OBLIM COCTMHEHBI TTOA36MHBIM TOPOIOM CO CBOMMM TOHHEISIMU U
nomeleHusiMu. OTMedaeTcs, YTo JUIsl COOPYKEHUI UCMOoIb30BaIUCh Mac-
cuBHBIE 010KM BecoM OT 40 1 1o 80 TOHH, a Takzke TAUTHI BecoM 10 200 TOHH.
Ho oOGHapy:XeHHbIe COOPYKEHMST He ObLIM M3y4eHBI. [opod 3aKphlIn, a Ha
€T0 MeCTe OCHOBAJIM BOCHHYIO 0a3y.

Puc. 132. Bxoa B moa3eMHyIo 4acTh ropojaa

B 2008 rony rpymnna uccienonareseit u3 beabruu u Erunra noa pykoBos-
ctBoM Jlyu ne Kopua ripoBesia reopagapHbie UCCIeA0BaHKs Henaneko ot Da-
IOMCKOTO 0a3uca. YUeHbIe 3asiBWJIM, YTO OOHAPYXKWIH TI0]] TTIOBEPXHOCTHIO
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3eMJIM OTPOMHYIO CTPYKTYPY, KOTOPast MOXET 0Ka3aThCsl 3HAMEHUTBIM T10-
TEePSIHHBIM erureTcKuM JIaOMpUHTOM, 0 KOTOPOM YIIOMUHAJIU IPEBHUE UCTO-
puku. Ccputasich Ha pe3yJibTaThl reojiokanuu, Jiyu ne Kopua coo01ai, 4ro
HECMOTPS Ha HAJIMUKE BBICOKOTO YPOBHSI TPYHTOBBIX BOJI, MOXKHO Pa3IUUUTh
MPU3HAKU HAJIWUYMS KOMHAT, TYHHeJIeil, MACCUBHBIX CTEH, a TaKXe IBYX
orpoMHbIX KaMmep pazmepoM 100 x 150 m u 80 x 100 M. OgHaKO X0O1 apXeo-
JIOTUYECKUM paboTaM Tak 1 He ObL1 JaH. [IpuunHO# 3TOMY CTaj 3arpeTr Mu-
HUCTepCTBa ApeBHOCTel Ernmnra Ha mpoBeieHUsI KaK1X ObI TO HU ObLIO paboT
Ha JaHHOM yJyacTke. Erumer TiaTeIbHO OXpaHsIeT CBOU JPEBHUE ITOA3EMHBIE
COOPYXXEHMUS OT OCTAJTLHOTO MUPA.

B JIuBane BrieuaTisiioT xpambl baaann0eka, HoO eliie 00JIbllle — TMTaHTCKast
rwiatgopma rmoa HuMmu. B miatdopMe B ocHoBaHuu xpama FOmnurepa (puc. 133)
HaxonsaTcst Tpu 800-TOHHBIX M3BECTKOBBIX 010Ka. Ho, BO3MOXHO, 4TO -
TFaHTCKME OJIOKU He SIBJISTIOTCS KAMEHHBIMU MOHOJIUTAMMU, & OTJIUTHI U3 IPEB-
Hero reomnojuMepoeToHa. [MraHTckue OJOKU AOJKHBI ObLIM 3allUIIATh
KaKMe-TO 0YeHb BaxKHbIE TTOA3eMHBIe coopykeHust. [TnardopMma, BbIIIOXKEH-
Hasl KpYITHBIMM OJIOKaMHM, YXOJIUT BHU3 Ha OOJIBIIYIO IIYOMHY U UMEET BHY-
TPU MHOTO ITOJ3eMHBIX ITOMEIIEHUI1 U TOHHEJIEH, KOTOPhIe UMEIOT OTBETBIIC-
Hus. [Tox miuardopmoii ¢ TpUAUTOHOM TaKxXKe HaXOASITCSI OTPOMHBIE MO/ -
3eMHbIE IOMEIIEHUS, UMEIOIINE BEeHTWISLIMOHHBIE IIAXThI, BRIXOASIIE HA
MOBEPXHOCTH B XxpaMe F0mutepa. K aTuM nmomerieHusIM BeeT AJTUHHbBIHM MO -
3eMHBI TyHHEIb. OT MOA3eMHOM YacTH MIaT(OPMbI UAYT MOJ3eMHbIE TOH-
HEJIU B pa3HbIX HanpaBieHUus1x. CeTb TOHHEJIEH pacpoCcTpaHsIeTCs Ha AeCsIT-
KU KWJIOMETPOB U, BEPOSITHO, ocTuraeT Cpeau3eMHOTo MOpSI.

Puc. 133. Tpu 800-TOHHBIX U3BECTKOBBIX 0J10Ka B OCHOBaHMM xpaMa lOnuTepa. JIuBan
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Crnenyet 106aBUTh, YTO UMEETCSI MHOTO TTMCbMEHHBIX CBUAETEIBCTB O
MHOTOYHCIIEHHBIX TTOA3¢MHBIX roponax B Tubete v mycTbiHe [061. B mycTHI-
He Caxapa non oasucoM [ar (puc. 134) Bosiie amkupcekoii rpaHuiibl B 1919 rogy
(dpaHIry3cKue uccienoBaTe M 00HAPYXWIN CETh MOA3EMHBIX TOHHEJIEH, 00-
1Ias1 [JUIMHA KOTOPBIX BMECTE C IIOMELIEHUSIMM COCTABJISICT OKOJIO 2 ThIC. KM.
Han ToHHessM1 HaXxomsTCsl KypraHbl U 15 ApeBHUX MOHACTHIPEIA.

[ —

Puc. 134. Oasuc Iat B mycteiHe Caxapa

Puc. 135. Otpycckuii (?) ropox OpBuero

Yro kacaercst EBporibl 1 AMEpUKH, TO MOXKHO CMEJNIO YTBEPKAaTh, UTO BCE
KPYITHBIE TOpOJa pacIoaraloTcs Hal IPeBHUMM MTOA3eMHBIMU TOPOIaMHU,
YaCcTUYHO TMpeBpallleHHBIMU B KaHAJIM3allMOHHbIE KOJUIEKTOPHI U MeTpo. Ho
B EBpome coxpaHuiauce 1 apeBHUE Moa3eMHbIe ropona. B Mtanmuu, B peru-
OHe YMOpUsI, HaxoauTcst ApeBHUI ropoa OpBUETO, UMEIOIINI KaK HA3eMHYIO
(puc. 135), Tak 1 noa3eMHY0 YacTh (puc. 136, 137). [Toa3eMHbBIi TOPOLI, CO-
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crosaT u3 1200 TyHHesel, B KOTOPBIX UMEIOTCS KOJIOALIbI, LIMCTEPHBI, KAHAJIbI,
Macj000MHU, KOHIOLIHU U cKJ1aabl. COBpeMEeHHbIE UCTOPUKU CUMTAIOT, YTO
ropoa OpBHETO OBUT OCHOBAH 3TPYCKaMM, HO IMTOMEIICHUS MOI3¢MHOTO TO-
pona rmoyeMy-To Kak JBe Kariu BOJbI TOX0XHW Ha MOMEIIEHUSI B TTOA3€MHbIX
roponax Typuuu unmm M3panis.

Puc. 136. [Tomenienust moazeMHoro ropogaa OpBueTo

Puc. 137. Hexpomnosb B mon3eMHoOM ropoae OpBHETO

Huu B crenax (puc. 137) oTaeabHOro romelieHus: (HEKpoIost?) moi-
3eMHOro ropoaa OpBueTO, MO-BUAMMOMY, MPeIHa3HAYEHbI /IS XpaHEHUS
HEeOOJIBIINX YPH C IIPAXOM YMEPIINX KUTeJIeH Imocie KpeMalnu. B ycioBusix
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CUCTEMATUUECKUX METEOPUTHBIX 0OMOApAMPOBOK YCTpauBaTh OObIYHbIE Ha-
3eMHbIe KJ1aa0uilia b0 0€CCMBICIEHHO, TO3TOMY YMEPIINX KPEMUPOBAJIU
U YPHBI C IPAaxoM MOMEeIIaI1 B HUIIAX MOA3€MHbIX HEKPOTIOJel (BEb UL -
HEro MecTa B ITOA3eMHBIX ropojiax He Ob110). [TpaBaa, yueHble, Uccae10BaB-
1IMe ApeBHUE Noa3eMHble ropoaa M3paunssi, mouyeMy-To CUUTAIOT 3TU HULLIKU
ronyositTHaMu. Ho, Beab rojryou Moriy 0011000BaTh 3TW HUIIIM B CTEHAX 3HA-
YUTEJIbHO MO3Xe (Ha ThICSIYM WM AECSTKU THICSY JIET) BpeMEHU CTPOUTEb-
CTBa MMOJ3eMHOTr0 ropoa. Jljist najibHeHIIero uccie0BaHus JaHHOTO BOITPO-
ca Ha puc. 138 mokaszaHbl HUIIIK B CTeHax cKajibHOTo ropoa Ilerpa B Mop-
JIaHWU, a TAKXKEe COBPEMEHHbBI HEKPOTMOJb C YPHAMU C MPAXOM YMEPIIMUX
(puc. 139) B ssmoHckoM Tokwuo.

HormonHutenpHO Ha puc. 140 mpuseaeHa ¢potorpadust u3 3KCIeIUIIN1 B
Bepxuee Ilepy (coBpemeHHass bonuBust) ppaHIly3cKOTO MCciienoBaTes,
JuHrBucta u guriomara lapas Bunepa, caenanHas B 1875 romy. Yriyoie-
HUSI B CTEHE HAaITOMUHAIOT HUILIM HEKPOTIO0JIei B MoA3eMHBIX ropoaax OpBu-
eTo 1 Mapeiu, a Takxke B cKajnbHOM Topoje [letpa. @opma HUIII OTANYAET-
csl, HO, BO3MOXHO, 3TO CBSI3aHO C pa3Hoii (DOPMOii ypH C MPaxoM yMEPIIUX.
BeposiTHO, MbI KOMTMPYEM Y HAIIUX AaJIEKUX MTPEIKOB BCE, UTO MOXHO, CUM-
Tasi 3TO COBPEMEHHBIMU TEXHOJIOTUSIMU.

Ellle onvH non3eMHbIN ropo, MOCTPOSHHBIN 0€3 MPUMEeHEeHUsI TOPHO-
MPOXOAYECKUX KOMIIEKCOB, HAXOAUTCSI B ABCTpaauu. Dto ropoa Kybep-
Tlenu (puc. 141) —nosiHOLIEHHbI Ha3eMHbIH ropo. Ho roazeMHast ero yactb
COXpaHWJIaCh, TaM JIO CUX MOP XUBYT JIOJAW, HAXONSITCS Mara3vHbl, My3eu 1
Jaxe IeMCTBYET MeCTHasl LIEPKOBb.

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

K HacTosimeMy BpeMeHM Ha IIaHeTe 00HapYKeHO 0O0JIbIIOE KOJINYECTBO
JPEBHUX KAMEHHBIX TTOA3EMHBIX COOPYKEHUI U Mellep 3HaYUTeIbHO Mpo-
TSCKEHHOCTBIO. P poccniickmx vccieoBatesieil moa3eMHBIX COOPYKEHUI —
JIUTTePOB, YTBEPXKAAET, UTO MOJA MHOTUMU KPYITHBIMU FOPOAAMU TJIAHEThI
UMEIOTCS IpeBHMeE TToa3eMelibs. Ho ¢ 0osbioit 1osieit BeposiTHOCTU MOXKHO
YTBEPXKAATh, YTO U 3HAUUTEIbHBIC YaCTH METPO MO MHOTMMU TOPOIaMH TJ1a-
HETBI TaKXKe SIBJISIIOTCS] PACUUIIIEHHBIMU U PEKOHCTPYUPYEMBIMU APEBHUMU
noazeMeabsaiMu (puc. 142).
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Puc. 141. IMomeienust noazemHoro ropoaa Kyoep-ITenu

PARISIEN
bRu: !

Puc. 142. PacuncTtka 3aBajioB ApEBHUX TTOJ3EMEINII IO OyIyIiiee MapukcKoe METPO

MHorre KaHaTn3allMOHHbIE TOHHEIM IO €BPOTIECKUMU TOPOIaMU TT0-
XOXU Ha METPO eBpoIreiickux ropoaos (puc. 143, 144). BeposiTHO, KaHa -
3allMOHHBIMM 3TU TOHHEJM CTaJIM HECKOJIBKO COT JIeT Ha3al, a paHee 3TO
ObLIY IpeBHUE MOA3EMHbIC TOHHEU 3alIUTHOTO Ha3HAYSHMUS.
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Puc. 143. KanainzaluoHHbI €BpONeiCKuii TOHHEb

Puc. 144. Kananu3alMoHHbIM TOHHEb 1101 JIOHA0OHOM

CnpaBouHbIi MaTepuan

[ocTaTo4HO MHOTO GpaKTOB CBMAETENLCTBYIOT O TOM, YTO CTPOUTE/1b-
CTBO HO/bLIMHCTBA METPO B MMPE HAUYMHANOCh C PACUUCTKN APEBHUX
TOHHenel. MoaTeepKAeHVEM BblLECKa3aHHOMY, HaNpPUMEpP, MOKET AB-
NATbCA TO, YTo B Aekabpe 2016 roga Bo Bpems CTPOUTENbCTBA TPeTbel
BETKM MeTpO Ha rnybuHe okono 20 m UTaNbsAHCKME apXxeonoru obHapy-
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Puc. 146. YuacTok apeBHEro akBeayKa ¢ OrpaxkaeHreM 13 OETOHHO CTeHbI

Xunam 8 Pume 32-MeTpoBbI y4acToK apesHero akeeayka (puc. 145), oc-
HOBaHWe KOTOPOro BbiNosiHEHO U3 610KoB Tyda (nopoaa, KoTopas mac-
COBO MCMO/1b30BasacCh NPU CTPOUTENLCTBE APEBHUX COOPYKEHUI HA
TeppuTopun coBpemeHHoro Puma). Cnesyet o6paTnTb BHUMAHMWE Ha TO,
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yTO ApeBHUI akBeaykK 6bin obHapyKeH B Aekabpe 2016 roga, a opuum-
aNbHO 0 Hem 6b1n0 06baABNeHO TonbKo 2 anpena 2017 roga. U yxe 5 anpe-
/1A y4eHble NpeAcTaBMAN 0bLWecTBEHHOCTM OTYeT 06 McciesoBaHUAX
OpeBHero akeeayKa. Yem MOXKHO 06bACHWUTL 3TOT 3-MeCAYHbIN BpeMeH-
Hol pa3pbiB? Ha puc. 146 BuaHO, YTO y4aCcTOK APEBHErO aKBeAyKa OrparK-
[EH CTeHOM U3 cBexKero 6eToHa. A rae NpokiafblBaemblii TOHHENb METPO?
OyeBMAHO, YTO OH U OCTa/IbHasA YacTb APEBHEro akBeayKa CnpATaHbl 33
6bICTPO BbINO/IHEHHOWN HOBOM GETOHHOM CTEHOM, TaK KaK MHaYe apxeonoru
W YKYPHANNUCTbI NOHANM Bbl, YTO TOHHEIb METPO HE NPOKNAAbIBAETCS 3a-
HOBO, a PaCYMLLAETCA 1 PaCLLUMPAETCA APEBHUI YIKe CYLLECTBYIOLWMIA Noa-
3@MHbIN TOHHeNb. CpeacTB M BPEMEHM Ha COopYKeHMe BeTOHHOW ma-
CKMPOBOYHOW CTEHbI NOTPAYEHO He mano. Ho, No-Bnanmomy, urpa ctonna
cBeyY. XopoLuo, YTO XOTb APEBHUI aKBeAYK He b6bli BoObLLe NO-TUXOMY
pa3obpaH 1 CKPbIT OT 06LLEeCTBEHHOCTY.

B IOxHoI1 AMepurKe Ha CeroaHsIIIHUM 1eHb TakKKe OOHApY>KeHO OUeHb
00JIBIIIOE KOJIMYECTBO MOA3EMHBIX Meliep (1 COOpyKeHUi?) KaK IIPUPOIHO-
ro, TakK U UICKYCCTBEHHOTO MPOMCXOXAeHUs. HampuMep, KoauyecTBo neiiep
B obmactu Puuc (uct.) Ha FOkaraHe npeBbIiaeT 2 THICSTYU, HO OOJIbIIIAs YacTh
U3 HUX 3aMypoBaHbl. K HacTosilieMy BpeMeHU UCCAeA0BAHO TOJIbKO OKOJIO
300 metrep. Tak, oTkpwITas B 1966 romy cets nemiep «bamvaky» («bor Sryap»)
ObL1a nccenoBaHa Tosibko B 2019 romy. B 2008 rogy Ha mostyoctpose FOkatan
OBLT HAliieH 1LEJIbIIA ITOA3eMHBII KOMILJIEKC COOPYXEHUI, COCTOSIINN 13
oauMHHanuatu xpamoB, 100-MeTpoBoit KameHHOI foporu Cakoe u JJabuprH-
Ta 3aToruieHHBIX neiep. [Tox KonaHom o6HapykeHbl MHOTOKUJIOMETPOBbBIE
TYHHEJIN, BXOJbl B KOTOPbIE 3aKPBIThI IJISI COXPAHEHUS apXEO0JOTNYEeCKNUX
HaXoJI0K OT aTMOC(HepHOTo BIUSIHUS. B 1Ie/1s1X coOXpaHEeHMST apXeoJIOrMUYeCKUX
NaMsITHUKOB 3aKpbIT BxoJ B nemiepy Hax-Tynud. Ha ceBepe monyoctpoBa
FOkaraH B okpecTHOCTSIX ropoja Tyym HaxoauTcs reiepHas cuctema Cak-
AxTtyH (benas Iemepa) — Bropas 1o npoTsLKeHHOCTH B Mupe. [Ipaktnuecku
BCS MelllepHasi cucTeMa 3aTolljieHa BoIoH, o0l1las AJIrMHa €e COCTaBIsIeT
317,5 KM, 13 KOTOPBIX JIUIIIb 5,8 KM IIPUXOAUTCS Ha HE 3aTOIUICHHBIE BOIOM
rajepeu. YueHble YCTAaHOBUJIU, YTO cUCTeMa Tiellep Obljia oouTaema Gosee
11,7 ThIC. JIeT Ha3a, a Tak3Ke CIIY>KWUJIa 1Tl Malisi MECTOM CBSIILIEHHOTO KYJIbTa.

Huxe npusoautes psan potorpadguil ApeBHUX TOHHENEN MO MOPCKUM
nHoMm Ha Dapepckux octpoBax danun (puc. 147) u ropoze I1y>61a B Mek-
cuke (puc. 148). Eciu ero 1onoaHUTh (hoTorpadusiMu MeTpo-ToHHeeit Hbio-
Mopka, Mockssl 1 JIOHIOHA, TO MOXHO YBHIETb, 4TO (hopMa 1 pa3Mephl BCeX
TOHHeEJIEW MPUOIU3UTENIbHO OAMHAKOBBI. BO3MOXHO, UTO IS TPOKJIAAKU
9TUX TOHHEJIEH B IPEBHOCTHU UCTIOJIb30BaJICSI OMMHAKOBBIN TUI TOHHEJIENPO-
xonueckoro muTa. Ciaeayet oOpaTUTh BHUMaHUE Ha TO, YTO B OTJIMYUE OT
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JIPEBHUX MOA3eMHbIX ToponoB Typuuu, Apmenuu, Mpana, M3pauis u As-
CTpajiuu, KOTOPbIE SIBHO CTPOUIUCH 0€3 TPUMEHEHHUSI TOPHOMPOXOTUECKUX
LIMTOB, TIOA3EMHBIE COOpY:KeHMs B EBporie 1 yacTh MOA3eMHBIX COOPYKEHUIM
B Me3oaMepuKe CTPOUIMCH WM PEKOHCTPYUPOBAIUCH C TPUMEHEHHEM Bbl-
COKOTEXHOJIOTUIHOM TOPHOIIPOXOTUECKOI TEXHUKMN.

Puc. 147. Tonnenun @apepcKux 0OCTPOBOB

Puc. 148. ITonzemHas yactb ropoaa I1ya61a (Mekcuka)

B 3ak1roueHue He0OX0AMMO OTMETUTD, YTO BITOJTHE HpaBZ[Ol'[OI[O6HOI>i BbI-
TIIAOUT BEPCUA O TOM, UTO B APEBHOCTHU IIEPBOHAYAIbHO CTPOUIIMUCH ITOA3EM -
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HbIE TOPO/Ia, a JINIITh 3aTeM HaJl HUMM CTaJI CTPOUTHLCS OObIYHBIC HA3eMHBIC
ropoja. Bo3aMoXHO, 4TO B TOPHBIX MECTHOCTSIX ITOA3EMHbIE U HA3eMHbIE T'O-
pojia B cKaJlax CTPOMIMCH OMHOBPEMEHHO. YUaCTKHU JIJIsI BhIpALLIMBAHUS CEJlb-
CKOXO3SIMCTBEHHBIX KYJIBTYP JIOJKHBI ObLIM HAXOAUTHCSI HEJAIEKO OT 06e30-
IMaCHBIX HAaJI3eMHBIX TOPOIOB B cKaiax. [1oaToMy TeppacHoe 3eMyienenve B
TOPHBIX MECTHOCTSIX JOJKHO ObLIO BO3HUKHYTb paHbllle, YeM paBHUHHOE
zemiuenenue. Y caMmoe yOIMBUTEIbHOE TO, UTO M3BECTHEUINMI YISHBIM
H.N. BaBuinoB cBoMMM UcCCIEA0BAHUSIMMU 1I0Ka3aj, YTO PABHUHHOE 3eMJIe-
JieJ e BOZHUKIIO MPAaKTUYECKW OTHOBPEMEHHO, TPUMEPHO 15 ThIC. JIeT Ha3a/l,
B TPOITMYECKUX 00JIACTSIX 110 Beeii miaHere (puc. 236), To eCTh BO BpeMsI 3a-
THIITbSI METEOPUTHBIX OOMOAPINPOBOK B mieprof 16,1— 12,8 ThIC. JIeT Ha3am
(pazment 5.3 KHUIM), KOTIa JTIOAU PELIWIN, YTO KaTaKJIM3MOB O0JIbIlIe He OYy-
neT. Ho oHu xkecToko omubdanuck. B aToT e neproa BpeMeHu 10JIKHa Oblia
MOSIBUTHCS Y JOCTATOYHO MHTEHCUBHAS OXOTa Ha IUKUX XKMBOTHBIX, TaK KaK
paHbIlle OXOTHUKHW HE MOTJIM O€30I1acHO OTHAISITHCS OT MOA3EMHBIX WY Hall-
3eMHBIX TOPOJIOB JAaXKe MPU HATUYUHN B OKPECTHOCTSIX TOPOJIOB 3aIIUTHBIX
KaMeHHBIX J0JbMEHOB. B criope, 4To paHbllle obecrneuruBaso NpoayKTaMu
JIPEBHIOIO IMBMJIM3AIINIO —CKOTOBOJCTBO 1 3eMJISIENIE WIT 0XOTa, TIPUOPH -
TeT CJielyeT OTAaTh CKOTOBOJCTBY U 3eMJICICIIUIO.

MHoOTOUYNCIIEHHBIMUI UCCIeIOBAHNSAMM YCTAHOBJICHO, YTO IO MHOTUMM
COBPEMEHHBIMU FOPOAAMHU TIJIAHETHI CYIIECTBYIOT CJIOXHBIE CUCTEMbI TOH-
HeJslel, KOTOPbIe TOBCEMECTHO MCIOJIb3YIOTCS JJIsl YCTPOMCTBA METPO MUK
KaHaIM3alMOHHBIX KOJUTEeKTOpoB. Kak 1 J11000i1 2BOIOLIMOHHBIN MPOIIECC,
CTPOUTENILCTBO MOA3EMHBIX TOPOJIOB B MPOIILJIOM Pa3BUBAJIOCh OT 00Jiee Mpo-
CTBIX TEXHOJIOTHI K Oosiee CIOXHBIM. Tak, uccaeaoBaTeJ M OTMEYAIOT, YTO
BEPXHUE SIPYChl TYPELIKUX MOA3EMHBIX TOPOIOB BBIMOJIHEHBI OoJiee rpydo,
YeM HIDKEeJIeXKaIlKe Sipychl. DTO BITOJHE IMMOHSITHO, TaK KakK ¢ pa3BUTHUEM IOp-
HOIPOXOIYECKON TEXHUKU U MHCTPYMEHTOB MOBBIIIAIOCH KAYECTBO MPO-
XOJIKM 1 00pabOTKM ITOBEPXHOCTE ITOA3eMHBIX TOHHENeH. C cOBEpPIIIEHCTBO-
BaHMEM TOPHOMPOXOIYECKON TEXHUKU OOJBIIMHCTBO APEBHUX MOA3EMHBIX
TOPOIIOB OBIJIO PEKOHCTPYNPOBAHO — B HUX ITOSIBUJIUCH ITIPOCTOPHBIE TOHHE -
JIX, IIAXThI, CUCTEMbI BOAOCHAOXKEHUST M KaHAJTU3alMU. YCTapeBIINE U yKe
He Hy)KHbIe KaMeHHBIE IeTalu (HalmpuMep, KaMeHHBIE TUCKW) BEIBO3MIINCH
Ha cBasiki. Ho HeGoJ1b11ast YacTh APEBHUX MOA3EMHbIX TOPOIOB 10 KAKUM-TO
npuyrHaMm ocTtajach HepeKoHcTpyupoBaHHoi (Typuwusi, Apmenusi, UpaH,
W3zpaniib, ABCTpaius U T.4.). BeplinHoil Haa3eMHbBIX CTPOUTEbHBIX TEXHO-
JIOTUIA JpeBHEN LIMBUIM3ALIMU SIBUIUCH CKAJIbHbIE COOPYXKEHMSI, CTOJIOBbIE
TOPBI U «aHTUYHBIE» TOPOJIA.
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2.1.4. KameHHble nMpamuabl U MacTabbl

Bce 6osbliie (hakTOB CBUACTEIBCTBYET O TOM, UTO CTPOUTEIBLCTBO MUPAMUJL
Ha 3emJie, KaK 1 JIPYTMX BUJIOB 3aILIUTHBIX COOPYKEHU I U MoA3eMeuii, CBSI-
3aHO C 3alIUTON JIIoAeH 1 BaxKHEHUIIINX TPOU3BOJACTB OT METEOPUTHBIX OOM-
0apAMpPOBOK IIPU MEPUOANIECKOM cOmkeHnM JIyHBI ¢ 3eMiieil B IPOIIIOM,
kornaa JIyHa ele He SIB/IsiIach CITyTHUKOM 3eMIn

0O030p nMupamMu, OYEBUAHO, cileayeT 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 MpeBbiaeT 22 Thic. JieT. KoanyecTBo He TOIbKO MUpaMU/I,
HO U XpaMOBBIX (2 XpaMOBBIX JIN?) KOMIUIEKCOB, COCTOSIIINX U3 OOJILIIOTO
KOJIMYECTBA KPYMHBIX U MEJIKMX MUpaMUI, O4eHb BeJIUKO. Jlaxke ropoma ¢
XpPaMOBBIMUM KOMIUIEKCAMU MOXHO MEePEeUrCIISITh JOCTATOUHO A0Jiro — Teo-
TuyakaH, Tukanb, Ynuen-Mua, IManenke u mHorue apyrue. [Toatomy 1iene-
C000pa3HO paccMOTPETh OOLIMEe KOHCTPYKTUBHBIE pellieHUsT mupaMui Me-
30aMEpPUKHU, a TaKKe HUCIT0JIb3yeMble IPU UX CTPOUTEIbCTBE MaTepUasbl U
TEXHOJIOrMYeCcK1ue 0COOEHHOCTU TeX WJIM UHBbIX mupamMua. O4eBUaHO, YTO
nepexoa OT KPYTJIbIX B IJIaHe 3allUTHBIX COOPYKEHUI K IIPSIMOYTOJIbHBIM
CBsI3aH ¢ 0oJiee pallOHAIbHBIM (SKOHOMMYHBIM) PACXOI0M MaTepUasIoB IpU
3alIUTe IPSIMOYTOJIbHBIX B IUIAHE ITOA3eMHBIX TToMeleH! . O4eHb BaXKHBIM
(hakTOpOM Mepexoaa K MPsIMOYTOJbHBIM 3allIUTHBIM COOPYKEHUSIM MOTJIO
SIBUTBHCSI TTOSIBJIEHIE BICOKOTEXHOJIOTUYHOM TEXHUKU JUIST 00paOOTKM KaMHSI.
[Tpu ee HATUYMUY AJISI TPSIMOYTOJILHBIX B IJIAHE 3aILIMTHBIX COOPYKEHU I MPO-
11Ie TOTOBUTH O0IMIIOBOYHBIE KAMEHHBIE TUTUTHI 1 OJIOKM, YeM IJI KPYTJIbIX.
ITpoiie moaroHka CTEIKYEMbBIX «HACyX0» (0€3 pacTBOpa) MOBEPXHOCTEH 2J1e-
MEHTOB 00JIMLIOBKU. Pazmepsl B IJ1aHe 1 BbICOTA MPSIMOYTOJIbHBIX TUPAMMU/I,
BEPOSITHO, OMPEAEISIMCH BaXKHOCTBIO ITOA3EMHBIX TIOMEILEHUIA, OIIpeaeIsi-
€MOI MX TeXHOJIOTMUYeCKUM HazHaueHueM. Tak, Mo MHEHMIO aBTOpa, Mo
kpynHeimeid B Erunrte nupamunoit Xeorca [14, c. 195] u nox nupaMunoin
Connia B Mekcuke (B TeoTryakaHe) MOTJIM HAXOIUTHCSI LICHTPHI SIAEPHBIX
MCCJIEIOBAHNI, a BO3BMOXKHO, JaXe ObLIM MOCTPOEHBI IIepPBbIe HA IIAHETE
siIEPHBIE PEaKTOPHI.

Ipanu nupamMua MOIIM OBITH KaK CTYIIEHYATHIMU, TaK 1 rmankumu. Oc-
HOBHBIM MaTepyaioM MPU CTPOUTEILCTBE TUPAMU SIBJISIIICS IOMaHbII Ka-
MEHb, CKpPEeIISIEMBII CMEChIO MecKa ¢ IMHOM. [paHu nmupamMum 00IUIIOBbI-
BaJIMCh 00paOOTaHHBIMMU IJIUTAMU MJIU OJIOKAMU ITpaBUIbHOM (popMbl. CThI-
KU TaHejelt U 6J10KOB OOJMIIOBKHM BBIMOJHSIIUCH «HACYXO», 32 CUET
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TIIATEILHOM MOATOHKY CTHIKYEMbBIX TTIOBEPXHOCTE, 6€3 MpUMEHEeHHU s KaKo-
ro-a16o0 BUaa pacTBopa.

Yto KacaeTcs BUIa TMPaMUI TTOCTIE COBPEMEHHOM «pecTaBpaliin», TO OH
MOXET UMETb CYIIIECTBEHHbIC OTJIMUMSI OT ITepBOHavaibHOro. Kak BUaHO 13
¢ortorpaduit MeKcukaHckoi nupamuabl xpama Kykynpkana B Ynuen-Muna
(puc. 149), B mpoliecce pecTaBpallii MEHsIaCh HE TOJIbKO BHELIHSISI OTACI-
Ka mupaMuabl, HO 1 hopma coopyxkeHust. OOIMIIOBOYHBIE TUIMTHI U OJIOKM
ucuesnu. KoHeuHo, TakuM 06pa3oM pectaBpaTopaM ObLIO MPOILIE U ObICTpee
BOCCTaHABJIMBATh TUpaMudy. Y oTmamaam BOIpoCkl O BEICOKOTEXHOJIOTUIHOM
00paboTKe KOHCTPYKLMI 00JIMIIOBKY NMUpamMuabl. McciieqoBaTen TakxKe
yCTaHOBUJIM, 4To nupamuaa KykyibkaHa He CILIONIHAsI, a UMEeT BHYTPEHHUE
MMYCTOTHI, YTO, TT0 UX MHEHUIO, MOXKET CBUIETEIbCTBOBATL O TOM, UTO OHA
MOCTpOEHa BOKPYT ellie 0oJiee IpeBHero KaMeHHoro coopykeHus. MHTepec-
HO, 4TO Ha ri1youHe okoJj10 20 M oA (pyHIaMEeHTOM IMUMpaMuUIbl OOHAPYKEHO
KapcToBoe nojazeMHoe 03epo. CTPOUTH MOMEIEHUST MOl TUPaMUI0N B 9TOM
cliydae ObLJIO KpaliHe OITacHO.

PaccMoTpuM HanboJiee U3BeCTHBIE KOMIUIEKCHI KAMEHHBIX COOPYKEHUIA
Me3oaMeprKi, OMTHUM 13 KOTOPBIX SIBIISIETCSI KOMILUIEKC B Topoze Teotnya-
KaHe (ropojie, Te «JII0I1 CTAHOBITCS Ooramu») B Mekcuke. TeoTyakaH Ha-
xomutcs Beero B 50 km ot Mexuko. KoMIieke npeBHIX KaMeHHBIX COOpY-
>KEHUH pacriosiokeH B LIEHTpe ropofa. Tak Ha3zbiBaeMas «/Jopora MepTBBIX»,
BbIMOIIIEHHAsI BYJIKAHUYECKUM KaMHEM, UMeeT JUTUHY 5 KM U IUpUHY 40 M.
[opora okpyeHa MHOTOYMCJAEHHBIMY CBITWJIMIIIAMU 1 XpaMaMu. HaunHa-
ercst oHa y XpaMma [lepHartoro 3mes.

Kenanbkoatist (B mpaBoii yactu ¢oto) uaet mumo Iupamunsl CojiHiia
U 3aKaH4YMBaeTcs Ha ruioianu nepea [Mupamunoit Jlynasl (puc. 150). Xpam
ITepnaroro 3mest Kenanbkoatyiss HaXOAUTCs B 10KHOM yacTu TeoTuyakaHa.
Xopolllo coxpaHucs 3anaaHbiii pacan xpama [lepHaroro 3mest Kenaibko-
atis (puc. 151). VI3 cemu cTyneHel MupaMuabl COXPaHWINCH TOJIbKO YeThI-
pe. Ha BocTouHOI1, HEIOCTYITHOM JIsI TYPUCTOB, CTOPOHE MUPaMUIIBI COXpa-
HWJIOCHh MHOTO M3BECTHSIKOBBIX OJIOKOB OOJTMIIOBKH, TIOBEPXHOCTH KOTOPBIX
SIBHO YKa3bIBaeT Ha MX MaIIMHHYI0 pacniuioBkKy. B 2009 roay apxeonoru ciy-
YyailHO 0OHaPYXXUJIM BXOM, KOTOPBIA BeAeT B KOPUAOP IanHOK mouTu 100 M,
3aKaHYMBAIOLIUIICS PSIIOM MOA3eMHBIX TOHHEJIeH B cKajie. B kopumope ume-
eTcsl BepTUKaJbHasl 11axTa IUPUHON 0KOJIO 5 M U 1yourHol 14 M. B KoH1ie
KOpHI0pa Moj1 LIEHTPOM MUpaMMIbI Ha TyOorHe 17 M nMeeTcsl Kamepa.

YcTaHOB/IEHO, UTO TTOBEPXHOCTh CTEH U CBOUYATOTO MOTOJIKA KOpUI0pa
HWMEIOT B CBOEM COCTaBE MUHEPATbHBIN TTOPOIIOK, COCTOSIIINI U3 MAarHETH -
Ta, nmupuTa u remMatura. CieayeT oOpaTUTh BHUMaHue, YTO B Hallle BpeMst
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Puc. 149. TTupamuna ¢ xpamom IlepHaroro 3mest KykynbkaHa
B YnueHn-HMua 1o pecraBpaiiuu u nociie
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NETEKTOPBI U3 MMUPUTA UCTIOJIB3YIOTCS B PAANOTEXHUKE KaK OJHU U3 CAMBIX
YyBCTBUTEJbHBIX K panroBosHaM. CoXpaHUBILAsICSI TOBEPXHOCTh 3aMagHO-
ro hacaga mupaMuIbl MIOKPBITA pelbe(HBIMU CKYAbOTYpaMu (puc. 152). Ap-
XEO0JIOTY BITOJHE 0OOCHOBAHHO CUMTAIOT, YTO M HA OCTAJbHBIX CUJIBHO TO-
BPEXICHHBIX YaCTAX MUPAMHIBI HAXOMWJIMCH TMTOA00HBIE CKYIbNTYpPHI. [1o
OPUEHTUPOBOYHBIM MojacyeTaM ydyeHoro Cadbypo CyrusiMbl, Ha MUpaMuie
nepBoHavYaJIbHO ObL10 377 CKYABNTYPHBIX T0J10B: 191 3MenHas rojiosa (BKJItO-
yasi U Te, YTO yKpallaloT 6axroctpany) 1 186 ¢puryp, HaloMUHAKOIIKUX FOJIOB-
Hoit yoop. [To nmoacyeTam apyrux uccieaoBatesieit, mupaMuia Morjia UMeTh
NBECTHU LIECTHAECT MepHAThIX 3MEMHBIX F'OJIOB MEX Y MaaTdhopmamu. Bepo-
SITHO, YTO CTOJIBKO K€ JOJIKHO ObLIO OBITh U (UTYp B (POpMe TOJIOBHOTO
ybopa. B 210l CBSI3U yueHbIe OTMEUAIOT BO3MOXHYIO CBSA3b CKYJIBITYPHOTO
oOpaMJIeHUSsI TMPaMUIbI ¢ IPeBHUM KaJieHnapeM. Bo3aMoxkHoO, yepenoBaHue
CKYJIBIITYD (3MEMHasl T0JI0Ba 1 «IOJIOBHOU yOOp») MOTYT U300paxkaTh CMEHY
s 1 Houn 1n6o CosHua u JIyael. Tounee, nByx JIyH, KoTopbie n300paxe-
HBI B BUJIE IBYX «IJ1a3» HA YCIIOBHOM «T'OJIOBHOM yoope». KomuecTBo cTopoH
MUPaMUIIbl COOTBETCTBYET UEThIPEM BPEMEHAM Iojia, a KOJMYECTBO CTYIIEHEe
nupaMuibl (CEMb) — KOJMUYECTBY JHEU B HefielIe.

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

CnpaBoYHbIN MaTepuan

MHTepecHo To, YTO HemeLKue nccnegosatenu Aptyp Mo3HaHCKK K
3aMyHA, Kuce yCTaHOBUAW, YTO OPHAMEHT C reOMETPUYECKUMM dUTypamm
1 baHTacTMYECKMMU cyLLLecTBamM Ha BopoTax CosiHua ropoga TnayaHako
(Bonusmsa) npeacraBnseT coboi ApeBHENLWNIA B MUPE KaneHaapb, KOTo-
pbli1 yKa3blBaeT Bpems, Koraa 3emsa Bpalliasacb BOKPYr CBOEl OCu mef-
NleHHee, Yem cenyac. B To Bpema 3emns B TeyeHue roga cosepluana 290
060pOTOB BOKPYT CBOEM OCH, TO ecTb rog, HacumTbiBan 290 gHeit. OH ge-
nvnca Ha 12 mecaues no 24 aHsA, K KOTopbIM NpUBaBAAAKCH ABa KKOM-
NeHCUPYIOLWMX» AHSA, a CyTKM HacumTbiBanm 30 yacos. OTAe/bHbIe PUCYHKM
B KaseHAape Ha BopoTtax ConHLa, N0 MHEHUIO UCC/ieaoBaTeNel, npea-
CTaBAAOT cO6OM CUMBOJ COTHEYHOTO 3aTMEHUA. YANBUTENLHO, YTO 3aT-
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MeHMA BblN TorAa OYEeHb YAaCTbIMU U Habtodanuch Kaxable 24 gHA.
Pe3synbraThl UccnenoBaHUii KaneHgapsa 13 TuayaHako Knce onybamkosan
8 1937 rogy. Mo MHeHU1IO aBTOpa AaHHOM KHUIU, YacTble CO/THEYHbIe 3aT-
MEHMA MOIN 06BACHATLCA Hanuumem AByx JIyH, TouHee, JIyHbl U ee
6bIBLUIEro CNyTHMKA, KOTOPbI Ha onpeaeneHHoe Bpems, A0 ero najeHusn
Ha 3em/to NpumepHOo 22 TbiC. eT Ha3ag, CTa/ CNyTHUKOM 3eMu.

260 nHeit 1 290 nHeit noctaTouHO 61M3KMe bpel. U mmudpa B 260 nHei
orpenesieHa MPUOIM3UTETbHO, TOJTBKO UCXOAS 13 HeOOJBIIOT0 KOJIMYeCTBa
CKYJIBIITYP Ha COXPAaHUBIIMMCS 3aIrmagHoM dacane mupaMuasl [lepaaToro
3Mmest Keuanbkoatist (puc. 152).

IMupamuna Conxua (puc. 153) — KpynHeiiiiee coopykeHue ropoaa Te-
OoTMyaKaHa M OJTHa U3 CaMbIX KPyIMHbIX B Me3oaMepuke. OHa pacrnojaraercs
Ha «1opore MépTBbIx» Mexxay nupamunoii JIyHsl u Llutanenbio ¢ nupamMmuaoin
ITepHatoro 3mest Keuanbkoaris (puc. 150) u sSiBisieTcsl 4acThO OOIBIIOTO
xpaMoBoro komiuiekca. [Tocie «pectaBpauun» JI. bapTpeca B nupamuae
OCTaBJICHBI 1Ba YPOBHSI. JJJIMHA CTOPOH OCHOBAaHUS MMPaMUIbI COCTABJISICT
211,207,217 n 209 M, a BeicoTa mupaMuasl — 64 M. OCHOBHBIM MaTepUaioM
TIpY €€ CTPOUTETBCTBE MTPaMUIBI OBbLT IOMAaHBIM KaMEHb, CKPETUISIeMbIi TJT1 -
Hoii (puc. 154).

Puc. 153. [Nupamuna Connua B Teotnyakane

Bo BpeMs pectaBpalinoHHBIX paGoT B 1906 roay Mexay I1ByMsl BEpXHUMU
ypoBHSIMHU TTMpaMuAbl CoHIIA OBITT 0OHAPYKEH TOJICTBIN ¢J10ii caoabl. Ode-
BUJHO, YTO OH B NMUPaMUJIE UMEJI KaKOe-TO TEXHOJIOTMYecKoe Ha3HaueHue,
TaK KaK B COBPEMEHHOM MPOMBIIIIJIEHHOCTH CJIIO/IA UCTIOb3YETCS B KOHACH-
caropax, SIBJsIeTCS TeTJIOBOU U 2JIEKTPUUYECKOI U3OJISILIMEN, 8 TAKXKE MOXKET
KCITOJIb30BaThCs B KAUECTBE PaIUallMOHHOM 321U Thl K HEUTPOHHOMY 1 raM-
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Ma-u3Jy4yeHUI0 B aTOMHOI NpoMblliieHHOCTU. B 1971 rony B pe3yisibrare
PacKomoK ObLIO OOHAPYKEHO, YTO Mo nupamuaoi ColHIa MPOJOXKEH py-
KOTBOPHBI TOHHE/Ib. OH BEJIET K «IIelIepe», PacoI0oKeHHOM Ha TIyouHe 6
M IPSIMO MOJI LIEHTPOM NMUpaMuIbl. B onrcaHusIX moa3eMHOTO TOHHEJIS YIT0-
MWHAETCS «CJIOKHAs MIpeHaKHasl CUCTeMa M3 COSIMHEHHBIX IPYT C IPYTOM
TpyOYaThIX KAMEHHBIX CETMEHTOB».

Puc. 154. Mcnonb3oBaHue JoMaHOTo KaMHs B mupamuae CoHia

IMupamupa JIyasl (puc. 155) — BTOpoe 1o pazMepy COoOpyKeHue Mocie
mmupamuasl CoTHIIA B TIPEICTaBIIsIeT cO00i ee YMeHbIIeHHYT0 Koruio. OmHa
U3 caMbIX OOJIBIINX TMpaMuI B Me3oaMepuKe: BbICOTa MUPaMUIbl 42 M, 1T -
puHa ocHoBaHus nupaMmuabl 150 X 130 m. Kak u B npyrux nupamunax Teo-
TUyaKaHa, OCHOBHBIM CTPOUTEIbHBIM MaTepUAIOM MTUPpaMUIbI JIYHBI SIBIISII-
cs TOMaHBIN KaMeHb (prc. 156), CKpeTisieMblil TITMHOM, 1, BEPOSITHO, 00-
JIMIIOBAHHBIA 00pabOTaHHBIMM KaMEHHBIMU IJIMTaMU U OJOKaMM.
YcraHoBeHo, uTo nmoa nupamMuaoii JIyHbl pacmoioXeHo elie 0oJiee ApeBHee
coopyxenue. B 2018 rony apxeosiorn HalimoHaibHOro MHCTUTYTA aHTPOIIO-
JIOTUY U UCTOPUU, TTPOCKAHUPOBAB MUPaMUIY, OOHAPYKUJIU HA TJyOUHE 8 M
MOA3eMHBIM TOHHEJb IJIMHONI 15 M, Beayluii B moa3eMHyto kamepy. Iloka
YUEeHBIM HEM3BECTHO, YTO HAXOAUTCS BHYTPU 3TUX MOI3EMHBIX TOMEILICHUA.

W3 Hebonpimx Mo pa3Mepy KaMeHHBIX cOOpyXeHuil TeoTnyakaHa cie-
JyeT OTMETUTh TaK Ha3biBaeMblit CitoassHOI XpaMm. B 9ToM ABYXypOBHEBOM
COOPYKEHUH B HIKHEM YPOBHE 00HAPYKEHBI IPEHAKHBIN KaHa 1 HaJl HUM,
¢ npoMexXyTKoM B 30—40 cM, 1Ba CJ10s CJIIOIbI TOJILIMHOM HECKOJIbKO CaH-
TUMeTpOB. OTHO U3 00BSICHEHU I CTOJIb HEOOBIYHO KOHCTPYKIIMU COOPY-
JKeHUs, TIpeuioxkeHHOe YueHbIM A. CKIISIpOBBIM ((bM3MKOM 110 00pa30BaHUIO),
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3TO 3alllMTa BEPXHETO YPOBHS MOMEILEHUS OT U3JIyYSHU I KUIKOCTH, TIPO-
TEKaroIel 1Mo IpeHaxkHOMY KaHaiy. OH TakKe OTMETHIT, YTO OOJTbIIINE KYCKU
CJIIOIBl HAXOIMJIU Pa30POCAaHHBIMU B IIECKE BOKPYT €rUIIETCKOrO MUpaMU-
najnbHOro xpama Ady-Topaba B MeMduce, B KOTOPOM UMEETCSl HEMCCen0-
BaHHas1 [Toa3eMHast YacTh. OTINYUTEIbHBIMU YEPTAMU STOTO XpaMa, OpHUEH-
TUPOBAHHOTO Ha cTapblii CeBEpHBIN TOJTIOC, SIBIISTIOTCS AEBSITh Yallle00pa3HbIX
pe3epByapoOB HEM3BECTHOI'O MPeIHA3HAYECHUSI.

Puc. 155. Tlupamuaa JIyHsl B ipoliecce pecTaBpaliuu

Puc. 156. 3ananHas cTopoHa nupamuabl JIyHbI
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ITonBonst uTor mo 0630py OCHOBHBIX KAMEHHBIX COOpYyKeHUi TeoTnya-
KaHa, clieJlyeT OTMETUTh cieaytoiiee. Bo-nepBbiX, Bce MMpaMuibl ropojaa
UMEIOT TMOA3eMHbIe KOPUIOPHI (TOHHEIN) 1 KaMepbl. Cyl1ecTBYeT O0blast
BEPOSITHOCTb TOTO, YTO BCE MOA3EMHBIE TOHHEN COEIMHEHBI MEXY COOOIA.
Bo-BTopbiX, MMeIOTCS (haKThl, yKa3blBalollMe Ha TEXHUYECKOe Ha3HauYeHue,
Kak IMOJ3eMHbIX COOPYXXEHUI, TaK U CaMUX MUpaMu. B-TpeTbux, Hannuue
BHYTPU NMUPAMU/ e1lie 00JIee TPEBHUX COOPYXKEHUIN CBUIETENBCTBYET O TOM,
YTO JJIS1 9TUX BHYTPEHHUX COOPYXKEHUN B ApeBHOCTHU (OoJiee 22 ThIC. JIeT Ha-
3a/1) BBIMTOJIHSIACH TOTIOJIHUTEIbHAS 3a1lIUTa OT METEOPUTHBIX 00MOapANPO-
BOK 32 CYET HAPY>KHOTO HapalllMBaHWs 00beMa IOMaHOT0 KaMHs1. B-ueTBepThIX,
YUMUTBIBAsE HAUJIMYME HA BCEX COOPYXKEHUSIX TOPO/ia CJ10S IFIMHUCTOIO TPYHTA,
psIL UCClleloBaTelIel IeJlaeT BBIBO/I, YTO TOPO/ B IPEBHOCTH ObUI 3aTOIJIEH
MOILIHBIM IIyHamu ¢ okeaHa. [To MHEeHU10 aBTOpa, 3TO MOTJIO MPOU30UTH ITPH-
MepHO 22 ThIC. JIeT Ha3a/ MpHU NaJeHuH OTPOMHOTO acTepoua B patione Tu-
xoro okeaHa. Hanuuue ciroabl B nupamuae ConHua u CloasiHOM Xpame
MOXET CBUJETEIbCTBOBATD O HAJIMYMU SIAEPHBIX TEXHOJIOTUI, a UCTOJIb30-
BaHME MUPUTA B MOJ3EMHOM KOpUAOpe nupamubl [lepHaToro smes — o Ha-
JIMYMU 3alMIIEeHHON paJuoCBI31 (M, COOTBETCTBEHHO, 3JIEKTpUUECTBA) B
JIPEBHEM BBICOKOPA3BUTOM TOCYJAPCTBE YK€ B ATOT MEPUO] BpDEMEHHU.

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

ITpexne Bcero, ormeTuM ropos IajneHke, 0 KOTOpOM POCCUMCKUI yUeHbI
A. CKJISIpOB mrcall, UTO €ro TaliHbI e111e KAYT OKOHYATEIbHOTO pa3pelleHus.
Topon, B nmepByto ouepenb, 3HaMeHUT XpaMoM Haamnucei (puc. 157) — nu-
paMuaaTbHBIM COOPYXXEHUEM, TTOJTYYMBILIUM CBOE Ha3BaHWE 13-3a HATUYNS
IUIATHI ¢ HaAMUChio u3 620 ueporindoB. HeoObBIYHBIMU SIBIISIIOTCST BXO, B
MUpaMu/Iy, pacroIOXKeHHBbII B €€ BepXHel 4acTu, U CTyIlieHYaTast BHyTPeHHSIsI
KaMeHHasl JIECTHUILIA, MAYIasl B HIXKHEee TToMelleHre TupaMubl (puc. 158).
B 1952 roay, mocie AauTeNbHOR pAaCUYMCTKY BHYTPEHHEH JIECTHULIBI TUpPa-
MUIBI OT KAMHEH, MeKCUKaHCKMI apxeosior Anboepte Pyc JIynibe o0HapyKumI
B OCHOBAaHMU MUPAMUJIbI TOMEIIeHNE ¢ KAMEHHBIM capKodarom (puc. 159).
B KOHCTPYKTHBHOM pelleHU U MOKPHITUSI TOMELIEHUSI €/1Ba-e/1Ba ITPOCIEXKU-
BaeTCsl apOUYHBI MOTHUB, HO 10 HACTOSIILIEH apKu ellle OYeHb JajeKo — Ha-
KJIOHHbIE CTEHbI CBSI3aHbI HE TUIUTOM, a TONIEPEYHbIMU 0aKaMu, HA KOTOPbIE
YJIOXKEeHBI TUIocKue TnuThl. YTo KacaeTcs capkodara, To pu pa3Mepe cap-
Kocpara 3 x 2,1 x 1,1 MmeTpoB, ero Kpblilika uMeeT pa3Mepbl 3,8 x 2,2 X 0,25 m
M BECUT OKOJIO 5,5 TOHH.
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Puc. 158. Bepxuuii Bxox u jecTHuIla B Xpame Haamuceit
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Puc. 159. [Tomemenue ¢ capkodarom

J1o HACTOSIIEro BpeMEHU IJIsT UCCliefoBaTe el 3aTaaKou SIBISIOTCS Kak
OCTaHKU MYXUMHBI B capkodare, Tak 1 pejibeHbIii pUCYHOK Ha KPBIIIKE
capkodara (puc. 160). [To MHEHMIO aBTOPa, Ha KPBILIKE capkodara n3oopa-
>KE€H FOPHOIPOXOAYECKUiT KoMbaiiH. B coceHeM COOpYyKeHUU, Ha3bIBAEMOM
3axopoHeHueM Kpachoii [lapuiibl, 6611 00HapYyKeH Takoi Xke capkodar, Kak
u B XpaMe Haamucelt, Ho 6e3 pucyHKa Ha ero Kpbllike. B capkodgare Haxo-
JUJIUCh OCTAHKU XXeHIIMHbBI. MccienoBarenn oTMedalivi CXOACTBO OOJUIIOB-
KM HUXKHE 4aCTH HeKOTOPbIX YUaCTKOB XpaMa Haamnuceir HaKJTOHHBIMU
TILATEIbHO 00pabOTaHHBIMU MUIMTAMU C OOJIMIIOBKOI €TUITETCKUX TUpaMul,
a Tak>Ke CXOACTBO OOHApPYKEHHBIX capKodaros 1 criocoba 6aib3aMUpOBaHUS
MpU 3aXOpOHEHUM ¢ eruneTckumu. [To MHEeHHIO psifa uccienoBareseii, 3To
eIVMHCTBEHHAas MUpamMuaa MeKCUKH, TIOCTPOeHHAs CIIeIIMaIbHO IS 3aX0-
poHeHusi. Ho y aBTopa craTbu ecTh COMHEHHUSI B TAKOM TpelHa3HaYeHUU
MUPAMUIBL. YIUTBIBAsI O0Jiee IT0X0e COCTOSTHUE OCTAHKOB MY>KYMHEBI B cap-
Kodare 1Mo cpaBHEHUIO C OCTaHKaMU JIofieil BHe capkodara B 3TOM Xe I0-
MeleHUH (IIpY OJHOBPEMEHHOM 3aXOPOHEHMH T BCE JOJIKHO ObLIO OBITH
Hao00pOT), BOBHUKAET MHEHUE O MEePe3aXOPOHEHUU OCTAHKOB MY>KUUHBI,
paHee 3aXOpOHEHHOTO BHE MUpPaMUIbl, B 0OHAPY>KEHHOE Maiisl MoMeleHUe
MUPaMUIbI ¢ UMEIoIUMCs capkodarom. Kpome atoro, Hago 06paTUTh BHU-
MaHUe Ha TO, YTO MPOXO/I MO JIECTHUIIE ObLIT 3aBajieH KaMHsIMU. Benb oue-
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BUIIHO, YTO CJIOKHAsI B U3TOTOBJICHMU KaMeHHasl JIECTHULIA CO31aBaach IIst
9KCIUTyaTalluu, a He 17151 TOro, YTOObI cpa3y Mocje 3aXOPOHEHUSI KOrO-TO
3aBajMBaTh KaMHsAMM. [1o ocTaHKaM XEeHIITMHBI B capKodare CoceTHero co-
OPYKEHUsI 0COOBIX BOMPOCOB HET. BeposiTHO, 0Ha ObLi1a MPOCTO 3aXOPOHEHA
B OOHaApyXeHHOE ITIOMEIIeHHEe ¢ capKodarom.

Puc. 160. KpsImka capkogara ¢ 3arajo4HbIM pUCYHKOM

Yrto KacaeTcsl BBITIOJHEHUSI TEXHUUYECKU 00J1ee CIOKHOTO BEPXHETO0, a He
HIUXKHEro BXoJia B MupaMuay Xpama HaAIMcei, To, O4eBUIHO, BCe JIeJI0 B
TPYHTOBBIX YCJIOBUSIX MO/ OCHOBaHUeM Nupamuabl. Ciadble 00BOJHEHHbBIC
TPYHTHI HE MO3BOJISUIM CTPOUTD HaJeXKHbIE IMOJ3eMHbIE TOHHEIU 1 BXOIbI B
camy niupamuay. [ToaToMy BXoa BO BHYTpEHHME MOMEIIEHUST TUPaMUIbI
YCTPaMBaJICS CBEPXY U 3aLIUILANICSI OT METCOPUTHOM 60MOAPANPOBKI BEPX-
Heli HaJICTPOMKO, TaK Ha3bIBAEMbBIM «XPaMOM». DTO MOXKET OTHOCUTBCSI U
K nupamue xpama IlepHatoro 3mest KykynbkaHna B YuueH-Mua, non Koro-
poii Ha HeOOIbIIION INTyOMHE OOHAPYKEHO KapCTOBOE 03€P0, I K MHOXKECTBY
JIPYruX MUpaMuj ¢ HaICTpOMKaMu B BEpXHel yacTu.

IToaTBepxaeHrEeM BbIIIEU3I0KEHHOTO SIBJISIETCS TO, UTO B [1ajieHke 00-
HapyXeHa yHUKaJlbHasl cucTeMa MojJayy U OTBOJA BOJbI, B COCTaB KOTOPOM
BXOJMJI LIEJIbII PSII TOHHEEH, pacIioI0XKEeHHbBIX B CTPOTOM ITOPSIIKE IO/ 3¢M-
JIeii, a MICTOYHUKAMU MOCTYTIIEHUS BOJIbI SIBJISUTUCh MHOTOYMCIEHHBIE PYUYbU
¥ IIOJI3eMHBIE KJTItoun. Bece oOHapyKeHHbIe TOHHEIN PACIIOI0XKEHBI IO/ LICH-
TPOM ropojia, UMEIOT PaBHbBII AUaMETp Ha BCeM IPOTSKEHUU U HAXOASTCS
Ha OJHOM YpOBHE.

B ropone UnueH-M1ia, KpoMe ONMMCAaHHON paHee MUPaMUIIbI C XpaMOM
IlepHaroro 3mest KykynbkaHa, CBOeii HEOOBIYHOCTBIO MHTEPECHO €IIEe OTHO
KaMeHHOEe COOpYyXeHHe — TaK Ha3biBaeMasi «obcepBaTopus» Kapakoib
(puc. 161), BHyTpM KOTOPOI MUCITOIH30BAJICS JIOMaHBIN KAMEHbB, a 00pamIIe-
HUE CTeH U KPYTIJible (B CEYSHUU) KOJOHHBI BHITTOJTHEHBI U3 HEOOIBIINX 110
pa3mepy 00paboTaHHBLIX KAMEHHBIX 010KOB. KOHEYHO, HUKaKoIi o0cepBa-
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TOpUEN 3TO COOPYKEHUE HE SBJISICTCS U HATTOMUHAET €€ TOJIbKO IO BHEITHE-
My Buay. Kapakosb He BIMChIBAeTCs B OOIIYIO IJIAHUPOBKY ropojia, Tak Kak
MMeeT OTKJIOHeHHUe B 27,5° Ha ceBepo-3anai. BepxHsisl 4acTh COOPYKEHUS
MpeacTaBIIsSIET U3 ce0s1 IBYXYPOBHEBOE KPYIJIOe B IJIaHE CTPOEHUE C KYTOJIO-
00pa3HBIMU MOIITHBIMU TIEPEKPBITUEM U TTOKPBITHEM. Ho caMu KyTto1o0o-
Opa3HbIC YACTU CTPOSHMS SIBJISTFOTCSI CTYMIEHYATHIMU M HAITOMUHAIOT 1Ba CTY-
TTeHYATHIX YCEUEHHBIX KOHYCA (Pa3HBIX IMAMETPOB), pa3neTeHHBIX KPYTITBIMI
MOMELIEHUAMM U HAXOASIIMXCA IPYT Hal IpyroM. Bo3HUKAeT MbIC/Ib, YTO
JPeBHUE CTPOUTETN-HOBATOPDI MOAHSLIN 3a1IUTHBIE COOPY>KEHUSI B BUZIE CTY-
MeHYaThIX YCEYEHHBIX KOHYCOB, 00JIETYeHHbBIX BHYTPEHHUMU Y3KOCBOIYA-
THIMU TIPOXOJaMU, Ha OMpeaeIEeHHYIO BBICOTY M3 apXUTEKTYPHBIX
COO0pazkeHU.

Puc. 161. «O6¢cepBaropusi» Kapakosb

OxummpaeMo, 9To MMPaMHUIBI TOPOIOB APYTUX cTpaH Me3oaMepuKu OyayT,
Kak JIBe Karuii BOJIbI, TOXO0XU Ha MeKCUKaHCKue mupaMunbl. Ho aTo ganeko
He Tak. M 1Jist 3T0r0, Mo-BUANMOMY, UMEIOTCSl 0O0beKTHBHbIE TPpUIMHBI. Hau-
HeM ¢ ropoaa Tukanb B [BaTeMase, KOTOPbIii HAXOAUTCS Ha MepecedyeHHOM
MECTHOCTH, IJIe U3BECTHSIKOBbIE XOJIMbI UepeaytoTcs: ¢ 6osotaMu. [ToaTtomy
KaMeHHBIE COOPYKEHUs MOCTPOEHBI rpynmnamMu (puc. 162), a 3ateM coeau-
HEeHbl KAMEHHBIMU JoporaMu-namoamu. B HacTosiiiee BpeMsi packoraHa u
HCClleoBaHa TOJIBKO HeOobIas yacTb Topoaa. CoopyKeHHs ropoia opu-
€HTUPOBaHbI Ha cTapblii CeBepHbIN Mo0C B [peHAaHaAUM, U HUKTO U3 UC-
cemoBaTesieil He yTBepXKIaeT O 3aTOILUICHWH TOpoa MpH IiyHaMH. B aToii
CBSI3U, 110 TIpeAJiaraéMoil aBTOPOM XPOHOJIOTUHY APEBHUX COOBITHIA, COOPY-
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JKEHHMS TOpoJia MOIJIM OBITh MOCTPOEHBI HE paHee 22 ThiC. JieT Ha3ad. Mare-
puan nupaMu Takoi e, KaK U B MeKCUMKaHCKUX MUpaMuaax — JOMaHbIi
KaMeHb ¢ 00JIMIIOBKOI 00paboTaHHBIMU KAMEHHBIMU OJI0KaMu. B oTinuue
OT MEKCUKAHCKUX MUPaMMI, B OOJTBIIMHCTBE UCCEIOBAHHBIX MUpaMu Tu-
KaJIsl UMEIOTCS 3aXOPOHEHUSI, KOTOPBIE IeHCTBUTEIHBHO MOTJIA OBITh YCTPO-
eHbl uHAelIaMu Malisi. Ho 3To He MOXeT SIBASITbCSI CBUIETEIbCTBOM CPOKaA
CTPOUTETHCTBA STUX KAMEHHBIX coopykeHUi. CKopee, yKa3bIBaeT Ha TO, UYTO
coopykeHus TukKaisd He HAXOAWIUCH MOJ 3HAYUTEIbHBIM CJI0EM INIMHUCTO-
TO IpyHTAa U JIETKO pacKanbiBaauch UHAEHIIAMU.

Puc. 162. OnuH 13 KOMILIEKCOB KAMEHHBIX COOpyKeHuin Trkast

Tak Kak coopykeHUs TopoJia BO3BOAMINCH HAa N3BECTHIKOBBIX XOJIMaX,
TO IPEBHUM CTPOUTENSIM HE ObLIIO HEOOXOAMMOCTHU YCTpauBaTh CIOXKHBIE
BXOIIBI C JIECTHUIIAMU CBEPXY NMUpaMuI. BXOIbl MOTJIM HAXOIMTHCS WU Y
OCHOBaHMUSI IMPAMU/, UM Ha HEKOTOPOM PAaCCTOSIHUM OT HUX U 00s13aTeNb-
HO UMETh 3allIUTHOE COOPYKEHUE OT METEOPUTHOM O0MOapaAupoBKHY. Bxoabl
C YACTUYHO WJIU TOJHOCTBIO Pa3pyllIeHHbIMU 3allIUTHBIMU COOPYXKEHUSIMU
HaXOIWJIMCh Ha BUIY U JIETKO MOTJIM OBITh OOHAPYKeHBI MHACHIIAMM Maiis.
OOHapyX1B BHYTPEHHUE IMOMEIICHUS B TMpaMUIax, MpaBsias 2JIMTa Maiist
CTaJia UCTIOJIb30BaTh MX [UIST 3aXOPOHEHU I CBOMX YMEPIITHX ITPEACTaBUTEIICH.
ITocne mpoBeaeHUs puTyaia BXOI M TOHHEb B MMPaMUAy THIATeIbHO 3a7e-
JIBIBAJIMCH 1 3aMacKpoBbIBauch. Hannune coopyxeHuii («<xpaMoB») B BepX-
Hell yacTu MUpaMUI MOXKET 0ObSICHAThCS MoApakaHueM 0ojiee IPeBHUM
MeKCUKaHCKUM nupamuaaMm B UnueH-Uue u [NaneHke. DTu «xpaMbl» Ha
TJTOCKUX BEPIIMHAX y3Ke CYIIECTBYIOIIMX MTMPAMUI MOTJIU BBITTOJHSTHCS MH -
JeilaMu Malisi, TO eCTh SIBJISIThCSl HOBoJieJ oM. KocBeHHO 3TO moATBepXKaa-
€TCS MCITOJIb30BaHMEM IePEBSIHHBIX KOHCTPYKIIUI B TIOKPBITUSX «XPaMOB»,
YTO MOXET CBUAETEIbCTBOBATH 00 OTHOCUTEIBbHO HEOOIBILIOM 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 TOHHEIO OT OCHOBAHUSI JIECTHHIIBI ITUPAMUIBI.
[TomereHne ¢ 3aXOPOHEHMEM TIPENCTABIISIET COOOI TTPOCTOPHYIO KOMHATY
(nnmuHa — 4,5 M, mMpuHa — 2,4 M, BbICOTa — 4 M) CO CTyIIEHYaTbIM CBOJIOM,
pacToIOXEeHHYIO B TIIYOMHE MMMpaMHIBl HUKE YPOBHS TJIaBHOM TUTOIIAIHN
ropojia v BHITTOJTHEHHYIO B CKAJIMCTOM I'PYHTE, a MMpaMuia Obuia BO3BeeHa
MMO3IHee TOYHO HaJl YCTheM IaXThI, BeAyIlel B ToMelneHne. B BepxHeit yactn
MUPAMUIBI CACTAHO TaK HA3bIBAEMOE CBATUIIUILIE C OMHUM BXOJOM, COCTOSI -
Iee U3 TpeX KOMHAT, pacIlojIOXKeHHBIX IPYT Hal APYroM. B mepekpbITHsax
KOMHAT UCITOJIb30BaHbI IEPEBIHHbBIE OPYChs M3 CATIOIUJUIBI, IPEBECHHA KO-
TOpoOit 00J1agacT BEICOKOM MTPOYHOCTHIO M YCTOMYMBA K TTOBPEKICHUIO Ha-
cekoMbIMU. OOHapyKeHHBIE IePeBSIHHbIE OPYChsI U3 CAIIOAMJUIbI MOTYT UMETh
Bo3pact 6osiee 1500 neT.

Puc. 163. Xpam Besnukoro Sryapa. Tukaib

CnpaBoYHbIN MaTepuan

MNHTepecHo, YTo COBCEM HEAABHO C MOMOLLbIO 1A3€PHOM TEXHONOTUN
«/lngap» uccnemosartensckas rpynna us YHusepcurteta bpayHa (CLUA)
obHapyKnna B TMKane Lenblii HensBegaHHbIM paHee palioH ropoga. Bce
3TO BpeMA X0/IMUCTas MEeCTHOCTb, CKpbIBatoLWwas B cebe apeBHMe coopy-
YKEHMA, CYNTANACh HaCTbio ecTecTBeHHOro NaHawadTa. Cambim Heobblu-
HbIM B HOBOW HaxoaKe bbl/ia ee apXMTEKTypa — PalioH NMOAHOCTbIO No-
BTOPAN CTPOEHMEe OAHOro M3 PAallOHOB MEKCMKAHCKOro ropoaa
TeoTnyakaHa.
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MHoroe 13 TOro, 4To XapakTepHO /ISl KOHCTPYKTUBHbBIX PEILIEHUI BbI-
IIETTPUBEICHHBIX TTUPAMMUII, XapaKTePHO U IS TMPaMUI B IPYTUX CTpaHax
Me3soaMepuKu, HalpuMep sl TIpaMUAaIbHOIO COOpyXeHus: Tacymalib B
CanbBanmope (puc. 164). UHTepecHO, 4TO CBEpXy COOPYKEHIE MMEET 3aIlIHUTy
13 JIOMaHOT'O KaMHSI, BBIIIOJTHEHHYIO B BUI€ KypraHOB.

Puc. 164. IMupamuganbHoe coopykeHne Tacymasb Mocje pectaBpalii

MpeicieHHO TiepeHeceMcs u3 Me3zoamepuku yepe3 Tuxuii okeaH u pac-
CMOTPUM KOHCTPYKTUBHBIE pelnreHus nmupamua B Kurae. O HUX Majo 4To
U3BECTHO. MHOTOYMCIICHHBIE KUTACKKE TMPaMUIBI B OKPECTHOCTSIX TOPO-
na Cuanb BbicoToit 10 100 M, 1o Bceil BUAUMOCTHU, SIBJISIIOTCS aKKYpaTHO
0o(opMICHHBIMU TEPPUKOHAMU TTOPO/IbI IIPU 00OTAILLIEHUU PYIbI, COIEpKa-
el pa3nmuHble MeTauibl. Kak n3BectHo, Heapa Kuras 6oraThl peakose-
MEJIbHBIMM MeTallJlaMU U B HacTosiee BpeMss Kurait mpouspoaut 6oJiee
90 % peako3eMeNIbHBIX MeTaJIJIOB B Mupe. I1o Beceit BUTMMOCTH, UMEHHO 3TH
MeTaJUIbl JOOBIBAIMCH U TIepepadaThiBaNCh B KHTae HECKOIBKO ThICSY JIET
Hazall, OCTaBUB IOCJe MepepadboTKU TEPPUKOHBI (TUpaMuabl) mopoasl. Mc-
KJTIOUEHUEM SIBJISIETCS OIHA IMMpaMKIa C TIJI0CKOM BepIunHOi (puc. 165),
KOTOpasi HaXOAUTCS ceBepHee B JouHe peku L[3g JInHb. D10 Tak Ha3bIBae-
mas Benmukas benas [Tupamuna. BeicoTa ee cocrasnsier okono 300 M, mimHa
CTOPOH OCHOBaHMSI — 0KoJI0 485 M. CHapyXu mupaMuaa ooauiioBaHa 6Jo-
Kamu 13 neca. OHa, a TakKe 9acTh APYTUX KUTAHCKUX TUPaMUI OPUEHTHUPO-
BaHbI Ha coBpeMeHHBbI CeBepHbIii motoc. JIpyrue Kutaiickue nupaMuiabl
OpHEHTUPOBaHbI Ha cTaphiil CeBepHEIl notoc B [pennanaun. To ecTh yacThb
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nYpaMuJl BO3BoAUIACh 0oJjiee 22 ThIC. JIET Ha3all, a OCTaIbHbIe ObLIM BO3BE-
JeHbI o3xe. MMetoTcst cBeieHrs1 00 0OHapYKeHHBIX 3aXOPOHEHUSIX B MU-
paMuIax. DTo CBUAETEILCTBYET O HATMYNM BHYTPEHHUX ITOMEIECHU B TTH-
pammnax. B aToif cBSA3M ciieayeT HATTOMHUTD O HAJIMYWU BHYTPEHHMX TTOME-
meHuit B mupamugax Esporsl B Bocaun (puc. 166).

Puc. 166. IMupamuasl BocHuu B paitoHe Brcoko

Ha puc. 167 moka3aH TOHHEJIb OOHOM 13 O0CHUMCKUX Tupamun. [1pu-
BJIeKaeT BHUMAaHME TO, YTO OH BBITIOJTHEH B TPYHTE, KOTOPBIN MMEET BHIL CBO-
00JIHO HachIMaHHOU MOpobl. Ho B Takoi1 Opo/ie TOHHEb BBITIOJIHUTD MpaK-
THYECKN HEBO3MOXHO, TaK KaK ITOpoaa CTeHOK cTaya ObI 00chImaThbes. Of-
HaKO TOHHEJHU CylecTBYIOT. EcTh mpearnooxeHue, 4To nepBoHaYaaIbHO
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BO3BOAMJIMCH CTEHKM TOHHEJS U3 0eTOHA (IpeBHEro 6eToHa, KOHEYHO),
a 3aTeM YK€ BBIIOJHSIIACh OTChINKA Mopobl. [1o10OHbBIM e 06pa3oM MoT-
JIV CO3aBaThCsl TOHHEIW W TIOMEIICHUSI BHYTPU KUTAWCKUX ITUPaMUI-TeP-
PUKOHOB.

Puc. 167. BuytpeHHue ToHHeU nupamMunbl B bocHuu

Camu nupamuabl B bocHuu Havyanu ucciienonarbes apxeosiorom C. Oc-
manarmdem B 2006 roxy. OH IpeosiaraeT, 4To MX BO3PACT MOXKET COCTABIIATh
0Ko0J10 34 ThIC. JeT. OmHAaKO OJJHA M3 CaMbIX KPYITHBIX TUPaMUI OPUEHTUPO-
BaHa CTPOro Ha coBpeMeHHbI CeBepHBIH MOJIOC, UTO MOXET CBUACTEb-
CTBOBATH O ee Bo3pacTe MeHee 22 ThIC. JieT. ClieayeT OTMETUTD, YTO MHEHUS
YUEHBIX OTHOCUTEJIbHO NMUpamMu B bocHuu pacxoasrcsi. Psin yueHbIX cumTa-
eT MUpaMUIbl ECTECTBEHHBIMU TOPHBIMU 00Pa30BaHUSIMU.

W3 nupamun EBporibl cienyet Takke OTMETUTD CTYTEHYATYIO MUpaMULy
Cenr-Anape Bo @panuun (puc. 168) BeicoToit 6oee 50 M 1 IIUPUHON Y
ocHoBaHus 200 M, KOTOpasi pacrnoJjiokeHa Ha ceBepo-BocToke oT Huil-
1bl. 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,
OTKyJa BEIBO3UJIM I'PAHUTHBIE OYIbIKHUKHY (JJOMaHbII KAMEHB), a €e OCTaTKU
ObUIM 3acCbIllaHbl CTPOUTEIbHBIM MYCOPOM, 00J1arOpOKeHbI U OObSIBICHbI
HOBOM MCKYCCTBEHHOM MupaMuioii (puc. 169).

Yro kacaetcs nupamu B Poccun, To oueHb 00J1b11101 MHTEpeC MpeacTaB-
JIIET MHTEPBbIO Ta3deTe «ApryMeHThl U pakthi» (2006 roa) nmpodeccopa
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B.H. JleMuHa, yyacTBOBaBIIETrO B AEBSITU UCCAEA0BATEILCKUX KCIISAUIIUSIX
B Kapemuio u Ha Kpaitnuii CeBep. Bot uTo OH pacckasain o nmupamugax Ha
KonbckoM moryocTpoBe: «...Mbl 00HapYKUJIU HECKOJIBKO IMTUpaMU, OHU
MOXO0XM Ha Kypransbl (puc. 170), 1 ux Toxe HaJlo uccaeaoBaTh reopajgapoM.
Cpenu HUX eCTh TaKKe, Y KOTOPBIX BepIlIMHA KaK Obl cpe3aHa HOXKOM, U Ha
ee MecTe OOHapyKM1BaeTcsl abCOIIOTHO pOBHAasI molaaka. Eire Obuin Haii-
IIEHBbI OCTaTK! (DYHIAMEHTOB, TEOMETPUIECKH MpPaBUILHBIE OJIOKH, TIepe-
BEpHYTHIE KOJIOHHHI... W Bce-Taku J1s1 Hac ObLIO OYEHb BaXKHO OOHAPYXUTh
Moj3eMHbIe yOeKulilla B OJSIPHBIX TEPPUTOPHUSIX. YBbI, HE yaaJloCh. Mbl yBe-
PEHBI, UTO OHU TaM €CTb, IIPOCTO CKPBITHI OT m1a3». CienyeT 100aBUTh, YTO
0oJiee MO3HME UCCIEI0BaHUS MOKAa3alK, YTO MUPaMUabl OPUEHTUPOBAHbI
Ha coBpeMeHHBbII CeBepHBlii TTotoc. HekoTophle U3 uccienoBaresieil yr-
BEPKIAIOT, YTO BHYTPH MX reopajap 0OHApyKWJI HAIMYUE TTYCTOT.

Puc. 168. Crynenyaras nupamuaa CeHT-AHIpe 10 ee YHUUTOXREeHU. DpaHiums

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

CrenyeT HAMTOMHUTH O MAJIOTIOHSTHOI UCTOPMHU C OOHAPY>KEHUEM TTHpa-
mua B Kpbimy, rae B 1991 roay yuenbiii Butanuii [ox npoBoau ncciienoBa-
HUS 110 TTIOMCKY MOA3EMHBIX BOJAHBIX UICTOYHMKOB U HEOXKMIAHHO OOHAPYXWJT
KOMIUIEKC U3 CEMU TTOA3EMHBIX TupaMul. [TpeanonoxuTenbHo, BbICOTa MK-
paMu BapbUpOBaach OT 36 10 62 M, a BEPIIMHBI HAXOAUJIUCH Ha TIIyOnHE
HECKOJIBKUX METPOB OT MOBEPXHOCTH 3eMJiu. MccenoBartennb yTBeEpKaall, 4TO
MUpaMUIbl UMEIOT TPEXTPaHHYIO (POPMY, OUEHb HEOOBIUHYIO IS APEBHUX
coopy:xeHuii. B. [ox ¢ rpynmnoii uccienopatesneil Hauaa paCKONKU OJHOM 13
Mupamul, HO Yepe3 HEeKOTopoe BpeMsl BiacTu KpbiMa 3anpeThiiv MpoBeIeHNE
uccienoBaTesbckux padbot. [IpoaenanHbie nypdbl ObLIM 3206 TOHUPOBAHBI
BOEHHBIMM, a MECTO PaCKOIIOK OOHEC/IM KoJtoueil poBosiokoil. B mpecce
HayvaJloch LIeJIbMOBaHUE OTKPpbITUS BuTtanus [oxa. Ho u cam yueHblil moBesn
cebst 6oJiee, YeM CTpaHHO, HauaB M3JiaraTb KOCMUUECKHUE BEPCUM CTPOUTEb-
crBa nnupamu B Kpsimy. B 9T0i1 ncTopuu rpaBaonogo0HbIM KaXKeTcCsI JIUIIb
TO, 4TO B KpbIMy I CTBUTEIbHO ObLIM OOHAPYXKEHBI MO 3eMJIeii IpeBHUE
KaMeHHbIE COOPYXEeHUS TupaMuaanbHoit popMmbl. M He Ooriee.

N, HakoHel, 0 caMbIX 3HAMEHUTBIX U U3YYEHHBIX UpaMuaax Erunra, o
KOTOPBIX HE MrcaJl TOJbKO caMblii JeHUBbIU. [ToaTOMY pacCMOTpUM JHIiIb
UX KOHCTPYKTHUBHbIE 0cOOeHHOCTHU. [Toaasisioliiee 00IbIIMHCTBO MUPaMUJL
B Erunre opueHTMpOBaHbI HA COBpeMeHHbI CeBepHbIii MOJIIOC, TO €CTh OHU
MOCTPOEHBI He To3Xe 22 ThIC. JIeT Ha3ad. B OCHOBHOM 2TO MUpaMUIbI CTY-
MeHyaThble ¢ yceueHHOU BepXylkoit (puc. 171) u uMeroT BHyTpeHHUE TToMe-
1IEHMS KaK B CAMUX MMpaMUIax, TaK U MoJl CBOMM OCHOBaHueM. B momere-
HUSIX TUPaMUI, KakK MpaBujIo, UMEITCs KaMeHHble capkodaru. [To MHeHUIO
psiia yueHbIx capkodaru npeaHazHavyaIuch 1J1s1 3aXOPOHEHUST eTUIETCKUX
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npaBuTeei u ux cemeit. [lupamMumabl MOCTPOEHBI ¢ MPUMEHEHUEM JIOMaHOTO
KaMHSI U U3BECTHSKOBBIX 0;10KOB. CHapy»Xu OHU O0JIMIIOBBIBAICH 'PAHUT-
HBIMM WJIX MPaMOPHBIMU IuTaMu. [1o hopMe NCKITIOUeHUEM SBIISIIOTCS TPU
MUpaMUIbl B 10aHE [U3bl, KOTOPBIE SIBJISIIOTCS] HE YCEYEHHBIMMU, a MMPaBUJIb-
HbIMU (puc. 172). DTo nupamunsl Xeorica, XeppeHa u MeHkaypa.

Puc. 172. IMupamuasl [13s1
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Erunerckue mactadbl (puc. 173) 1o ¢opMe SIBISIIOTCS HENPaBUJIbHBIMU
YCEUEHHBIMU MTUPaMUIAMU C OJTHOM WU ABYMSI CTYTIEHSIMU U TIJIOCKO BepX-
Hel yacThio. JImmHa MacTtaObl HPUMEPHO B YETHIPE pa3a 00JIbIIIE, YeM LI PU-
Ha. MHTepecHO, 4YTO MPUMEPHO TaKOE e COOTHOILIEHUE MEXIY JUTMHON U
MIMPUHOM IIPUMEHSIETCS B COBPEMEHHBIX IUpuKa0sx. To ecTb MacTaObl, B
TOTMOJTHEHUE K UX TEXHUYECKOMY Ha3HAUEHUIO, MOTJIM TaKXKe SIBJSTHCS MO-
CaIOYHBIMU TITOMIAIKAMM JUTSI TIPEBHUX IMPIKadeil. BoaMoXHO, 9To MMeH-
HO 110 3To# npuynHe B Erunre He CTpOUIMCh ycedeHHbIe TMPaMUIbI C TJI0-
CKMM BEpXOM, B oTJinuue oT nupamua Me3zoamepuku u Kurtasi. B mactabax
Takke UCIOJIb30BAMCH JIOMaHbI KaMEeHb, KUPITUYW U U3BECTHIKOBBIE 0J10-
ku. Kak u mupamubl, MacTabbl OOJIMIIOBBIBAJIMCH IPAHUTHBIMU UJIM Mpa-
MOpPHBIMM TuTMTamMu. Ha puc. 174 nist cpaBHeHUs TTOKa3aHO KaMEHHOE CO-
opyXeHue B ipeBHeM ropojie TapKBUHUSI HA TEpPUTOPUN cCOBpeMeHHoI Ta-
nuun. Ee Toxe MOXHO Ha3BaTh MacTaboi, HO TOJBKO 0oJice UBSLIHON 1O
CPaBHEHUIO C eruIeTcKUMM mactabamu. CoopykeHUsI, TOA0OHbIE erUIeT-
ckuM macrabam, Bctpevarorcsa B Kutae u Mezoamepuke. B Erunte BHyTpeH-
HUE TOMENICHHUSI YCTpauBauCh U B caMOif MacTade, U Mo/l e OCHOBAHUEM.
Ha puc. 175 noka3aH BHYTpeHHUIA BUJ MacTabbl, CTPOUTEIBCTBO KOTOPOI
npunucbiBaetcs (apaony Lllenceckady. bosbliioit HHTepec BbI3bIBAIOT Ka-
MEHHBIE M30THYThIE IUIMTHI CBOAA MacTaObl, 00pa3yollre apodYHYyI0 KOH-
CTPYKIIMIO, B KOTOPOI1 OT HArpy3KU Mpeod/1anaoT CKUMAIOLIe YCUINS, TTpe-
KpacHO BOCIpUHUMaroIecs: KaMHeM. OueBHUIHO, UYTO 3TU U3OTHYThIE T -
Thl HE MOTJIM OBbITh U3TOTOBJIEHBI U3 KaMHSI, a OTJIMTHI U3 IPEBHETr0 OeTOHA
(Mu apeBHEero reonoJuMepoeToHa, COCTaB KOTOPOTO ObLT OTKPHIT (hpaHILy3-
CKMM XUMHUKOM M uccienosareneM U. Jasugosuuem?). Ha puc. 176, nns
CpaBHEHHUsI, TTOKa3aH BHYTPEHHUI BUJI KAMEHHOTO COOPYKEHHSI B IPEBHEM
ropone TapkBruHUA. BumgHa oYty motHas MIeHTUYHOCTD IPEBHETO eTUTIeT-
CKOT'O U UTAJIbSTHCKOTO COOpYXeHUil. Cpa3y CTOUT OTMETUTh, UTO IPUMEHSITh
JKeJ1e300e TOHHBIE KOHCTPYKIITMH B 3aIIIUTHBIX COOPYKEHUSX OT METEOPUTHOM
OoMOapAMPOBKU ObIIO HENb3s1, KaK U3-3a €ro HU3KOW OTHECTOMKOCTH, TaK
1 OTHOCUTEJIFHO HEBBICOKOM TOJITOBEYHOCTH. HartoMHMM, 4TO TeMITepaTypa
MaJalolero MeTeopruTa COCTaBISIeT HECKOJIBKO ThICSTY TPalLyCOB U MPY TAKOM
TeMmIiepaType Ha4MHAIOT TJIaBUThCS U 0a3aibT, Y TPAHUT.

B 3aBepiieHue 0630pa eruneTcKux NupaMmui 1 Mactad xoueTcsi 00paTUTh
BHMMaHue Ha aBe hororpacuu co Bxogamu B mupamuay Xeorica (puc. 177)
u iupamuny Ycepkada (puc. 178). BugHo, uto u B nupamuae Xeorica uc-
MOJIb30BAJICS] IOMaHbI KAMEHb, XOTs UCCeA0BaTe/Id PacCyXI1at0T TOJIbKO
00 KCI0JIb30BaHUM 00pab0TaHHBIX U3BECTHSIKOBBIX OJIOKOB IIPU €€ CTPOM-
TeJbcTBe. B 00eux nmupamugax BXoabl UMEIOT OIMHAKOBOE o(hOopMJIeHUE 13
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IUTUT B CBOEI BepXHEl TpeyroiabHoi yacTtu. I1pu aToM paspylieHHas1 nmupa-
muaa Ycepkadga siBisieTcs cTyreH4yaToi nupamunaoi (puc. 179). BepositHo,
U upamMuaa Xeorca nepBoHavyaIbHO TaKXKe Oblla CTyeHYaTO!, a 3aTeM J10-
CcTpauBajach.

-

Puc. 173. Macraba 1o pectaBpamuu

Puc. 174. KamenHoe coopyxeHue B ApeBHeM ropone TapkBuHus. Utamms
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Puc. 175. Buyrpennuii Bung mactabbl apaona Illernceckada

Puc. 176. BHyTpeHHUi1 BUI KAMEHHOTO COOPYKEHUSI B IpeBHEM ropojie TapKBUHUSI.
Hranus

INonBenem HEKOTOPBIE UTOTH IO PACCMOTPEHUIO KOHCTPYKTUBHBIX pe-
LIEHUH MpaMUJ B pa3HbIX YacTsx miaHeThl. [IpociaexuBaeTcs cienyromas
Ierroyka M3MeHEeHUST KOHCTPYKTUBHOM (hOPMBI 3aIIIUTHBIX COOPHBIX KAMEH -
HBIX COOPYXKEHUI1: KPYIJIble CTYIIEHYaThle YCeUeHHbIe KOHYChI (HampuMmep,
KpyTJble «ITupaMuibl» B MeKcuKe) — KpyrJible CTylieHYaTble yCeUeHHbIe
KOHYCHI C MPUCTPOSCHHBIMU CTYNIEHYAThIMU YCEUEHHBIMU MUPAMUIAMU He-
NpaBUbHON (hopMbl (Hamprumep, KOGyHbI B ATTOHUN) —IPSIMOYTOJIbHBIE U
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KBaJpaTHbBIC B TIJIaHE CTyNIeHYaThle YCEUEHHbIC MUPAMUAbI (HApUMep, M-
pamuabl Me3zoamepuky Uin Mactaobl B Erurnre) — nupamuabl npaBUabHOR
¢opMbl (HarmpuMep, TupamMuabl B gonuHe 13wl B Erunte). CrienyeT oOpaTuTh
BHMMaHue, 4To B ErunTe He CTpOUIUCH YCeUeHHBIE TUPAMUIbI C TIJIOCKUM
BepxoM, Kak B Me3oamepuke uin Kurae. Ho nmeercst oueHb 001b1110€ KO-
JINYECTBO MacTab ¢ MJIOCKOI BepxHelt yacTbio. [1py aToM COOTHOLIIEHME 1K~
PUHBI U JUTMHBI MacTad MPUMEPHO COOTBETCTBYET COOTHOILIEHUIO IITUPUHBI
U IJIMHBI COBPEMEHHBIX TUpuKaodsieii. To ecTb MacTaObl B IPEBHOCTH MOTJIU
JIOTTOJTHUTEIBHO SIBJISITHCS TTOCAAOUYHBIMU TIIOIIAAKAMU TSI AUpUXKaOJIeid.

Puc. 178. Bxon B mupamuny Ycepkada
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Puc. 179. lupamuga Yeepkada (Ha 3anHeM TUIaHe OTpecTaBpUpPOBaHHAsI MUpanaa
JIxocepa)

Yepes ThICAYEIETUS MTOCIE MCUE3HOBEHUS JPEBHETO BHICOKOPA3BUTOIO
rocyJapcTBa B COXpaHUBIINXCS IMTMPaMUIaX pa3HbIX CTpaH yCTPpanuBaIMCh 3a-
XOPOHEHMST YMEPILUX TIpeACcTaBUTeNIeii MeCTHBIX 31uT. [1pu aToM, B mompa-
xkaHue nupamuaaM B [lanenke n YnueHn-Mne, nMeommumM BepxHue, a He
HUIKHUE BXOJbI 13-3a CIA0bIX BOJOHACKIIIIEHHBIX TPYHTOB M 3alllUILIEHHBIM
KaMEHHBIMH COOPYKEHUSIMU, B TUpaMHUIaX ¢ HUXKHUMU BXOJIaMM HaJaCTpa-
WBAJIMCh OECITOJIE3HbIE, C TOUKU 3PEHUS 3allUThI, BEPXHUE «XPaMbI».

MarepuanamMu Ijis BO3BEACHMS ITMPAMUJL SIBJISUIMCH JOMaHbI KaMEeHb,
CMeCh ITeCKa U IJIMHBI, OJIOKM 13 U3BECTHsIKA U Jiecca. OOIMIIOBKA ITMPaMUI
BBINTOJTHSIACHh M3 BBICOKOKAYECTBEHHO 00paboTaHHBIX KAMEHHBIX TUIUT U
6;10k0B. HO, Hato OTMETUTH, UTO TOC]IEe MACIITAOHBIX «peCTaBpalldil» MEK-
cuKaHCcKMX mupamu B 20-e rogsl rpouuioro Beka JI. baprpecom, minTel u
010K1 OOJIMLIOBKM MOXHO HAWTU TOJIBKO Te-TO B CTOPOHE OT IIMpaMuU/I, a
He Ha camux nupamuaax. JI. baptpec sBasiics IypuHOM MEKCHMKAHCKOTO
npe3uaecHTa U UMeJI BHYIIMTEIbHOe (DMHAHCUPOBaHME IIPU pecTaBpalluu
nupamu. LIInpoko ucIosb3yst METKO3epHUCTHI OETOH U KAMEHHbIE MaTe-
puaibl, OH U3MEHSUI KaK pa3Mephl, TaK ¥ BHEIITHWI BUI ITMpaMUI. 3aMaTdn-
BaHME HaJU4usI 00pabOTaHHBIX KAMEHHBIX IUIUT U 0JJOKOB B OOJIMIIOBKE
MYPpaMUJ TTIO3BOJISITIO YIATH OT OTBETA Ha BOIIPOC — KaK MHAeHIIbI Me3oame-
PUKU MOIJIM Ka4eCTBEHHO 00padaThIiBaTh KAMEHb 0€3 HaJIM4MsI BHICOKOTEX-
HOJIOTUYHOM TEXHUKHU. Beap oTBeT 04eBUIEeH — WHIEWIIBI HE MOTJIN BBITIOJ -
HSITh BEICOKOKAUECTBEHHYIO 00pab0OTKY KAMEHHBIX IIJIUT K OJIOKOB, a CJIeI0-
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BaTeJbHO, HE UMEIOT HUKAKOTO OTHOIIIEHUS K CTPOUTEIBCTBY IPEBHUX
nupaMui. DTo YTBEpKACHUE CIIPaBEUIMBO U /I MUPaAMU/L B IPYTHUX YaCTSIX
TUTAHETHI, B TOM YMCJIE U TS eTUTIETCKUX, K CTPOUTENIbCTBY KOTOPBIX €THII-
TSIHE TaKKe HEe UMEIOT HUKAaKOTO OTHOILICHUS.

OCHOBHBIM Ha3HaYEeHWEM IMUPaMU/I SBJISUIACH 3alIUTAa OT METEOPUTHOM
0oMOapIMPOBKY BHYTPEHHUX U MTOA3EMHBIX OMEIIEHU I MO MUpaMUIaMU.
Ho, He mogo3peBast 06 3ToM, HUKTO M3 COBPEMEHHBIX MCClieoBaTelNei, 3a
pPEenKUM MCKIIOYEHUEM, He UCKaJl UX LieeHarnpasiaeHHo. [1o Beeil miaHere,
Kak MpaBujIo, MOA3eMHbIE TOHHEN 1 TIOMEIeHMS TToJ MMpaMuaamMu ooHa-
PYXXMBAIUCH CIydyaiiHO. BO3MOXXHO BTOPUYHOE UCTTOIB30BaHKE MOCIe THOe-
JIU IPpEBHEr0 BHICOKOPA3BUTOrO TOCYIapCTBa MOA3EMHbBIX MTOMEILeHUH MO
MUpamMuIaMUy CBIIIEHHOCTYXKUTEISIMU U XpeliaMu. YacTh Moa3eMHBIX T0-
MelIeHU Morjia ObITh UMW HaJeXHO 3aredaTaHa (4TOObI He TOSIBJISLIOCH
JIMITHUX BOIIPOCOB JIaXKe Y CBSIIIEHHOCIYXXUTeei!?).

PaccMoTpuM Bompoc o MpuMEeHEHUHU pacTBOpa B IpEBHEM BbICOKOpa3-
BUTOM rocyaapctse. JIxo00li pacTBOp Ha TUIICOBOM, M3BECTKOBOM WJIU JIIOOOM
JIPYTOM BUJE BSIKYILETO SIBISIETCS] OTHOCUTEIBLHO HEOJATOBEYHBIM MaTepU-
aJIOM M pa3pyIIaeTcs Mpyu aTMOCHEPHBIX BO3IEHCTBHUIX 32 HECKOIBKO IECSIT-
KoB JieT. KoHeuHo, Ipu 3a1IuTe OT aTMOC(EPHbBIX BO3ACHCTBUIA JOJITOBEY-
HOCTB pacTBOpA YBEIMUMBACTCS 10 HECKOJIBKMX COT JieT. [1pn ncrnob30BaHuM
pacTBoOpa B KAMEHHOM KJalke, MPOYHOCTh KAMEHHbBIX MaTepUaIOB CHUXKA-
€TCsI Ha TTOPSIIOK U OoJiee N3-3a HepaBHOMEPHON YKJIaKU pacTBOpPa B 111Bax.
I1pu BuGpupoBaHUM pacTBOpa (HaIpUMeEp, B BUOPOKMPIUYHBIX TTAHEIISIX)
MPOYHOCTh KAMEHHOM KJIaJIK/ YBEJIMUMBAETCsI IPUMEPHO B JIBa pas3a, HO BCe
pPaBHO OCTaeTCs B pa3bl MEHbIIIE TPOYHOCTH KAMEHHBIX MaTepUaJIOB.

B n1peBHEM BBICOKOPAa3BUTOM TOCYAapCTBE pa3HbIe BUAbI PACTBOPOB, KO-
HEYHO, TIPUMEHSITNCh. HO TOTBKO TsT OOBIYHBIX HA3eMHBIX IPaskIaHCKUX 1
MPOMBIIIJIEHHBIX 31aHUA. 17151 O4eHb TPYA0eMKHUX (1 JOPOTHX) 3allIUTHBIX
COOPYXKEHUI1 OT METEOPUTHOM O0MOAPAMPOBKI, KOTOPHIE JOJKHBI ObLIN ObITH
O4YEHb HaJEKHBIMU U JOJTOBEYHBIMU, PACTBOPHI JIJIsI CBSI3M KAMEHHBIX 0J10-
KOB ¥ TTUT He TIPUMEHSUTACH. K TaKM cOOpYKeHUsIM, B TIEPBYIO OUepeb,
OTHOCSITCSI MUPAMUIIBI, TOJIbMEHBI, U KAMEHHBbIE MOANOPHBIE CTeHbI. OYeHb
3¢ deKkTHas MoJMroHaabHasi KaMeHHasl KJjlajka MHOTMX COOPYKEHU I TaKxKe
BBIMOJIHSIaCh 6€3 MPUMEHEHUST PAaCTBOP, TaK KakK 3TO MOIJIO BbI3BaTh 0Opa-
30BaHMeE TPEILIMH B OOJIMIIOBOUYHBIX KAMEHHbBIX KOHCTPYKLUSIX COOPYKEHUI,
a TaKKe WX OCaIKy M3-3a pa3pylLIeHUsT pacTBOpa OT aTMOC(HEPHBIX BO3MEii-
CTBUIA M HEOJHOPOJIHOCTU CJI0EB PacTBOpa MEX/1y KAMEHHBIMU KOHCTPYK-
musiMu. [1o3ToMy IpeBHME CTPOUTETH 3AIIUTHBIX COOPYKEHUI 1 BBITIOTHS -
JIM THIATEbHYIO MTOATOHKY APYT K IPYTY CTHIKYEMbIX TOBEPXHOCTE KaMEHHBIX
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0JIOKOB U TUIUT. B HEKOTOPBIX CTy4asix, HalpuMep B A0JbMeHax, TIaTeJbHas
MOJrOHKa MTOBEPXHOCTE KaMEHHbBIX KOHCTPYKIIUI AOTIOJIHUTEILHO 00ecIie-
YyrBajia JIMOHEITPOHMIIAEMOCTh MIPU TMoXKapax Ha OJvKaiiieir MeCTHOCTH,
BBI3BAaHHBIX METCOPUTHOI OOMOAapIUPOBKOIA.

Yro KacaeTcs TeXHUKM, TO BBICOKOKaUYeCTBeHHAas1 00paboTKa 0JIOKOB 1
TUIUT OOJIMLIOBKY MUPAMUJL CBUACTEIBCTBYET O HATMYUU BEICOKOTEXHOJIOTU -
YecKoro 00opyaoBaHus 11 00pabOTKU KaMHs B IpEBHEM T'OCYIapCTBE YXkKe
paHee 22 ThIC. JeT Ha3aa. HecKobKo Mmo3xke MosBISIIOTCS COOPHbIE KOH-
CTPYKILIMU U3 BBICOKOKAYeCTBEHHOT0 0eToHa (reonomMmepoeToHa?). Toiabko
BO3YIIIHbBIE TPAHCIIOPTHBIE CPeACTBa (C O0JIbIIION BEPOSITHOCTHIO, TUPHKA0-
JIV WJIY YTIpaBJisieMble BO3YIIHbIE 1Iaphl) MOTJIU MIEpEeMeILaTh IO 0€310POXKbIO
KaMEHHBIE M3/IeJIUs1, BECOM OT HECKOJIBKMX TOHH O HECKOJBKMX COT TOHH
Ha PacCTOSIHMS B COTHU KUJIOMETPOB. B paccMOTpeHHBIX KOHCTPYKLMSIX MU -
paMu ¥ UX MTOA3EMHBIX COOPYXXEHUI I UMEIOTCS HEMHOTOUYUCIEHHbIE MPU-
3HaKU UCITOJIb30BaHUSI JIEKTPUUYECTBA, PAAUOCBSI3U U SIACPHOI DHEPTETUKM.

2.1.5. CtyneH4aTble KOMOALUbI — AAEPHAA IHEPreTUKa APeBHOCTU

XKenaHue pazoopaTbces 00see IeTaabHO C JUTUTEIbHOCTBIO IIUKIIOB MEXIY
commkeHussMu JIyHbl ¢ 3eMiiell B IPOIIOM IIPUBEJIO K TIOHMMAaHUIO BO3-
MO>KHOT'O Ha3HAYeHUsI e1lle OHOTO BU/a 3araflOYHbIX IPEBHUX COOPYKEHUI —
TaK Ha3bIBaeMBbIX CTyIleHUaThIX KonoaueB Mumun u [Makucrana. O camux
CTyIEeHYaThIX KOJIOALIAX YYTh IMO3KE, a [I0Ka pAaCCMOTPUM HEITOHSITHYIO, Ha
MEPBbIi B3MJISIA, JIMTEIbHOCTh IEPUOIOB KaTaCTpO(PUIECKUX pa3pylIeHUI
M BOCCTaHOBJICHU Ha 3eMJie, TaK Ha3bIiBaeMbIx CoHII Maiisg. Maiid, aiTeku
u npyrue Haponbl LleHTpanbHO AMEPUKY CYUTAIM, YTO 32 MUHYBIINE HE-
CKOJIBKO ThICSUEIeTUI 3eMIIsl TIepeXXuiIa YeThIpe Ieproa KaracTpohUuecKrxX
pa3pylIeHUid ¥ BOCCTAaHOBJICHU I, MMeHyeMbIX «CojtHIaMu». CeromHst Mbl
xkuBeM B [Tsitom ColtHIIEe, ¥ TIepUO 3TOT, COTIIACHO CYIIECTBYIOLINM JIETeH-
JaM, 030K K 3aBepiueHuio. Tekct kHuru «Ilononb-Byx», nmerommii oT-
HOIIIEHME K 3aBePIICHUIO 310X NpeAblayinx COTHII, TT03BOJISIET MIOJYUYUTh
ob1iee mpeacrabieHre HapoaoB LieHTpanbHOI AMEPUKM O BPeMEHHBIX paM-
Kax MeproaoB KaTacTpod:

— nepBoe CoJHile, MaTtinaktiau Atiab. OHOOBIIO pa3pyllIeHo BoAo. DTa
Karactpoda nmonydyuiia Ha3BaHUE «anadyruoxya-JIuLTIN» — HaBOAHEHUE, T10-
tor. Criaciach TOJbKO OJHA Tapa, OKa3aBIlasics MO/ 3alIUTON OOIBIIOrO
JiepeBa, CTOSIBILIETO BOIM3M Boabl. Ho ecTh cBeAeHMS 0 ceMM ITapax, IIpsITaB-
LIUXCS B Meliepe, MoKa HaBOJAHEeHWE He 3aKOHYMIIOCh, M HEe COIIlia BoJa.
OHM-TO U 3aCEJIMIIM 3eMJITIO Y TIOYUTAJICH CBOMMM HapoaaMu Kak ooru. JIim-

TeJILHOCTb — 3 mepuoja 1o 52 roaa;
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— Bropoe CosHile, DxekoaTiib. OHO ObLIO pa3pylleHo DxekoatieM — Be-
TpsiHbIM 3MeeM. OIMH My>KUMHAa 1 O/IHA KEeHIIIMHA, CTOSIBILIME Ha cKaJie, yoe-
perjiuch OT YHUUTOXEHUS. JIUTeIbHOCTh — 7 MEPUOIO0B 110 52 rona;

— tpetbe ConHlile, TneukBuitaxyuano. OHO ObLIO pa3pylIeHO OTHEM.
B xonue Tpetbero CoiHLa T10A1 ObLIA YHUYTOXEHBI OTHEHHBIM JOXIEM U
MPEeBPaTUIINCH B MHAIOKOB. JUTMTETbHOCTh — 6 MepHoI0B 1Mo 52 roja;

— yetBeproe Connue, Hontnmiuk. Jlrogn moru0dam ot roixona, opudm-
HEeHHoro rororom u orHeM. C HauaJjia motora Mup rpeobiBaj Bo Mpake. I1o-
aToMy O00oru co3manu HoBoe Comniie u JIyHy. AnutenbHOCTb — 3 meproaa mo
52 roxa;

— nsrtoe Connue. ITocnennee ComHIle MOJKHO YracHYTh, a 3eMJISI I10-
rMOHYTh B pe3yJibTaTe 3eMJIeTpsiICeHUit. JlTaHHbBIe 0 IJIUTEIbHOCTH TIepuoaa
He ycTaHOBJIeHbI. [TpearnoaoXuTeIbHO KOHEell CBeTa JOJIKeH ObLT HACTYITUTh
B 2012 romy, HO He HACTYMMJL.

BbinoHuM 4rcTo TexHUYeckuit aHanu3 nHdopmannu o CoHIax Maiis,
JUTSI YETO TIepBOHAYATEHO OTTPEIETNM MX IIPOIOJIKUATEIEHOCTE: TTepBoe CoJTH-
e — 3 x 52 = 156 net; Bropoe ComnHie — 7 X 52 = 364 rona; Tpetbe CoH-
e — 6 x 52 =312 net n yerBeproe CosHie — 3 x 52 = 156 yret. CoBepiieH-
HO OYEBUIHO, YTO BHIYMCIEHHBIE MPOAOJIKUTEIbHOCTA HE MOTYT SIBJISITHCS
nepuogaMu ouepeaHbIx commkenuii JIyael ¢ 3emieit B mpouutom. Ho Torma
4TO Xe 3T0? M TyT HaM Ha MOMOILb IPUXOIUT ONTUCAHUE «CyMEPEK» B MHIY-
HUCTCKOM XpoHojoruu. [1o moBoay nHaynctckoit xpononoruu H.®@. XKupos
B KHUTE «ATiaHTuaa. OCHOBHBIE MTpo0JeMbl atjaHToyioruu [1, ¢. 370] nuiier
cienyoliee: «...cHayaJla ciefyeT cKa3aTh HECKOJIBKO CI0B 00 MHIYCCKON MU-
¢osornueckoit xpoHojoruu. CoraacHo 3Toi XpoHoJIOTUH, «Benukas ora»,
win «Bennkuii BeK», COCTOUT U3 YeThIpeX 3P, CBSI3aHHBIX C BOBHUKHOBEHU -
€M U pa3pylleHueM Mupa. B cBolo ouepenb Kaxmast 5pa UMEeT TaK Ha3bIBa-
€MbIe «CyMEePKM», KaK MPeIIIeCTBYIOIINE, TaK 1 MTOCIEAYIOIIEe MPOTEKAHUIO
COOCTBEHHO 3pbI M COCTABJISTIONINE IECATYIO YacThb IocyienHeit. [eppas apa —
Kpuratora — 400 + 4000 + 400 = 4800 net, BTOpas apa — Tperaiora —
300 + 3000 + 300 — 3600 neT, TpeThs 3pa — JBanapatora — 200 + 2000 +
+ 200 = 2400 net, ueTBepTasi, coBpeMeHHas apa — Kanurora = 100 + 1000 +
+ 100 = 1200 nret». CoMHeHMeE 3[eCh BBI3bIBACT JIUIIB TO, uTo H.M. XKupos
MPOIOKUTEIBHOCTD «CYMepPeK», KOTOPbIe TPUOJIU3UTEILHO COCTABIISIIOT
necartyio 9acTh (10 %) mpomoKUTeTbHOCTH 3P, CUUTAET OTAETBHO JUTS «Cy-
MEpPKeK» KaK TPeLIeCTBYIOIINX, TaK U TTOCIEeIAYIOIINX TPOTEKAHUIO 3PHI.
«Cymepku» — 3T0 3aJibiMyieHUe aTMochepbl 3eMJIM OT MHOTOUMCIEHHbBIX
MOXAapoB, BBI3BAHHBIX METCOPUTHLIMU 6OMOAPANPOBKAMU, U U3BEPKEHUI
BYJIKAHOB Mpu ouepeaHoM conmkeHun JIyHbl ¢ 3emneli. M ncuesHoBeHue
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CoHila B mpegaHusx Maiis. O4eBUIHO, YTO B IEPUOIBI «cyMepeK» JIYHbI Ha
HebocBoIe TaKXkKe He ObLIIO BUIHO.

Ho 20 %, unu nsitast yacTh, BpeMeHU ABMKeHUs JIYHBI 110 CBOEi OpOuUTe
B COJIHEUHOI CUCTEME — 3TO CAUIIKOM MHOTO ISl TPOAOJIKUTEIbHOCTU
«CcyMepeKk» Ha 3emiie. DTO IPOCTO HEBO3MOXKHO, YTOOKI JIyHa CTOJIBKO Bpe-
MEHM Haxoaujaach BOim3u 3emiau. bojiee mpaBaonomo0HO, 4YTO 001Iast Impo-
TOJDKUTETbHOCTD «CyMepeK» 0e3 TmosiBiieHrst COTHIIa MOTJIa COCTAaBIISITh ITPH-
OJIM3UTETBHO AECSTYIO YaCTh MPOAOKUTEILHOCTH 3pbl. M Toraa Mbl mosty-
yaeM CIIeayIoNIe MPOIOJIKUTEIBHOCTH «CyMepeK»: TiepBast apa — 400 jer;
Bropas 3pa — 300 jiet; TpeThbst opa — 200 jieT 1 yeTBepTas, COBpeMeHHasl,
apa — 120 set. YuutsiBasi, uto Bropoe CoJiHIle Maiisi COOTBETCTBYET IEePBOM
ape MHAYUCTCKOI XPOHOJIOTUH, TIOJYYaeM CAeIyIOIIe MPOIOIKUTEIbHOCTU
«CyMepeK» 10 XpOHOJIOTUM Malisl U UHIYUCTCKOI XpoHosioruu: Bropoe CostH-
e Maitst — 364 ropna, nepsas apa — 400 set; Tpethe CosHile Maiist — 312 ster,
BTOpas 3pa — 300 yret; yeTBepToe CoJtHIIE Maiiss — 156 JIeT U TpeThs dpa —
200 neT. To ecTb MBI NOTYYMIN OYEHD OJIU3KKUE MTPOIOJLKUTEIBHOCTH «CyMe-
pek» Ha 3eMJie TI0 XPOHOJIOTMU Maiisl U IO MHAYUCTCKOM XpOHOJ0rnu!

Tenepsr HeoOX0MMMO pa300paThes ¢ MEPUOAOM B 52 roga B XpOHOJOTUU
Maiisi 1 auTekoB. B jereHmax alireKoB yTBEPK1aJ0Ch, UYTO OO YULIMIONOYT-
JI1 — OOT coJiHLIa 1 BOUHEI (puc. 180), IIOCTOSIHHO cpaxkaJicsl C ThMOU U TPe-
0OBaJI TOCTOSTHHOTO MOMOJHEHUS CUJT Yepe3 SKEPTBOMIPUHOIICHHUSI, KOTOPbIE
MO3BOJISUIM COJIHILY TTpOJiepKaThcs elle OAuH 52-1eTHUi uukia. OueHb UH-
TEPECHBIM SIBJISIETCSI TO, UTO Ha CBOeM M300pakeHuu B Koaekce (Imukrorpa-
(prueckoit pyKonucy Win pyKONucH B KapTUHKaX) allTeKOB 0or Yuuuio-
MOYTJIM B OMHOM pyKe NEePXKUT CTEP>KeHb, B BEPXHEH YaCTU KOTOPOTO HAXO0-
JIUTCS TIpeAMET, HalIOMUHAIOIU... eruneTcKuit axen! B npyroit pyke
YULMIOTIOYTIN AEPKUT IMPEAMET, HATTOMUHAIOIIMH JTaMITy. DJIEKTPUYECKU
MPOBOJ, JXKEI-U30JSITOP U JaMIa HEOOXOAUMBI... 11 CpaXkKeHUsl ¢ TbMOi!
C TeXHMYECKOI TOUKM 3peHMsI Ha U300pakeHUn Yunuaonouriu (puc. 180)
MoKa3aHbl 3JIEMEHTHI 3JIEKTPUUYECKOM ceTu. BeposiTHO, MHIeCKUe XXpellbl
WMENIN TEXHUYECKOe OTIMCaHNe TEXHOJIOTUH 3JIEKTPUUIECTBA, TOCTaBIIIEeCs
UM OT IpeBHEl BHICOKOPA3BUTON LIMBUWJIM3ALIMHU, HO TIOHSATh 3TOT MaTepuai
OHU OBITN He B COCTOSTHUM. [103TOMY 1 TIOSIBIITMCH N300paXkeHUsI, TIe 3J1e-
MEHTBI DJICKTPUYECKOM CETH SIBJISIIOTCSI CUMBOJIOM MOTYIlIecTBa 6oxkecTB. Ha
pucyHke Konekca 60KecTBO MbITaeTCsI COEAMHUTD 2JIEMEHTbI 3JIEKTPUUECKOMN
CeTU MEXIY COOOM ... JUTs1 CpaKeHUs C TbMOM!?

C TeXxHUYEeCKOW TOUKU 3peHHUs B JIETeHAaX I0XKHOAMEePUKaHIIEB TOBOPUT-
Cs1 0 TOM, UTO JIJISI MOJIYYEHUSI OCBelleHUs (COJIHIIA) HEOOXOAMMO BIIOKEHUE
CPEJCTB U UCTIOJIb30BaHME TPYAOBBIX PECYPCOB JIJIsI UeT0-TO (3KEPTBOMPUHO-
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1IeHK1E), YTOOBI OCBEIIEHHE OCYIIECTBIISIOCH ele 52 roaa. s aToro He-
00X01MMa JIEKTPOIHEPTHSI, KOTOPAsi BhIpadaThiBa€TCs HA BJIEKTPOCTAHLIUSIX.
B yc10BUSIX 4aCThIX M MOIIHBIX METEOPUTHBIX O0MOapAMpOBOK HauboJliee
palMOHaIbHBIM 1 0€30MacHbIM CITIOCOOOM TOJYYEHUS DJIEKTPOIHEPTUU B
JIPEBHOCTH MOTJIO OBITh MCITOTH30BAaHME MOA3EMHBIX ATOMHBIX 2JIEKTPOCTaH-
LW ¢ siAepHBIMU peakTopaMu. [apaHTUIHBIN CPOK 3KCIIIyaTallMy TaKUX
9HEPro0JI0KOB MOT COCTaBIISITh... 52 roaa.

Puc. 180. Yuuunonoutin — 60r cojiHIIA U BOWHBI.
M3zo6paxenue B Koaekce Tennepuano-PemeHcuca

CnpaBoyHbIA MmaTepuan

CTPOUTENbCTBO HOBOTO aTOMHOTO 3HEProb6/10Ka B HacToALLEee Bpems
cTouT He meHee 1,5 mnpa foNA., a NpogeHMe CPOKa KCNyaTaLmm 0b-
xoamuTca npumepHo B 64 maH gonn. B CLLA paccmaTpuBatoT BO3MOXKHOCTb
Npoa/ieHMA CpoKa CNyXKbbl aTOMHbIX sHeprobaokos go 80 net. B Poccum
OnNbIT MHOro/1IeTHEl aKcnayaTaummn ASC NoKasblBaeT, YTo PeCypcC CTaHLMiA
NO3BONISET PACCMaTPMBATL M TaKME CPOKM IKCMAyaTaumn. B Poccum nepso-
HayanbHble cpoku akcnayaTaummn 30 net ansa sHeprobnokos AIC bbin
B3ATbl M3 OTPAC/EBbIX CTaHAAPTOB TEMIOBbLIX CTaHLUMI, 6e3 yueTa pecypca
peakTopa, No HaumeHee cnabomy He 3ameHsemomy arperaty. Cpok aKc-
nayataummn sHeprob10KoB ¢ HOBbIMU peakTopamu ysenndeH ¢ 30 go
60 net. Mpwu 3TOM C y4eTOM NPOAJIEHUA CPOKOB IKCMJIyaTaLMm STUX SHEp-
robsokoB ob6uwmit nepmnos nx pabotsbl moxeT gocturate 100 net. ASC
HOBOrO TUMa CTPOATCA C NPUMEHEHMEM MaTEPUANOB, CPOK CNYXKDbI KO-
Topbix coctasnaet 80-100 ner.
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B agepHOM peakTope npu aeneHuu agep ypaHa-235 soigenserca
MHOrO 3Heprun B BUAe TennoTbl, nepeaatowielica Ha A3C rasoBomy no-
TOKY, KOTOPbI, HarpeBasch, MOBbILLAET TEMNEePaTypy BOAbl B pe3epsyape.
Boaa 3akunaert, npespalLasch B nap. BogaHoi nap nogatot B8 TypbuHy
(puc. 181) n, Taknm 06pa3om, NONYHAIOT INEKTPOIHEPTUI0 — KaK Ha MIC.

4

Puc. 181. Cxema paboTBl aTOMHOTO SHEPTOOIOKA:

1 — TOTOK ra3za-oxJlaauTeisi; 2 — CTEPXKHM U3 ypaHa; 3 — CTepKHU U3 rpadura,
3aMeUISIOIIETO HEUTPOHBI; 4 — CTEPKHU U3 60pa, KKOHTPOJIMUPYIOLIUE PeaKIInIo;
5 — OeToHHAas 3allKTa OT paaualiK; 6 — MOTOK HarpeToro rasa;

7 — TOTOK Tiapa, HaIpaBJIeHHOTO B TYPOUHY; & — Hacoc

Ho Kak MOHO KOHTPOMPOBaTb NOAOOHYIO LLEeMHY0 peakuuio? Beab
B C/ly4ae HEKOHTPO/IMPYEMOTO AeNEHUA BblAeNeHNE SHePrum TakKe byaert
HEKOHTPOIMPYEMbIM M peakTop neperpeeTcs. Jeno 8 Tom, 4to ypaH-238,
TaKXKe HaXo4ALMINCA B aKTUBHOW 30HE peakTopa, He NPMHMMAET y4acTus
B AeneHnn. OfHaKo oH cnocobeH 3axBaTbiBaTb HEKOTOPbIE BblAENAOWM-
€csl HEATPOHbI, B YaCTHOCTU Te, KOTOPbIE BbIZIETAKOT HA C/TULLKOM 60/bLION
cKopocTu. MepgneHHble ke HEUTPOHbI ypaH-238 He nornowaet. Ho ¢
YyMeHbLIEeHMEeM YMca BbICTPbIX HEMTPOHOB peakuus byaeT cama 3ames-
NATbCA. ITO NPEAOTBPALLAOT MCMONb30BAHMEM CreunanbHbIX rpaduTo-
BbIX CTep»KHel. Mpoxoaa yepes rpaduT, HEUTPOHbI 3aMeANATCA HACTO/b-
KO, YTO6bl He BbITb 3aXBayeHHbIMM aTOMamMM ypaHa-238; Ho nNpu aTom
OHMU eLle cnocobHbl BbIBMBaTL Apyrne HEMTPOHbI M3 aTOMOB ypaHa-235.
A [N KOHTPOJIA 32 CKOPOCTbIO PEeaKLMM UCMONb3YIOT CTEPXKHU U3 6opa,
3/1eMeHTa, XOPOLLO NOMIMOLWALWEro HENTPOHbI. ECn peakuuma yckopseTcs,
TO 3TU CTEPXKHM BBOAAT B aKTUBHYIO 30HY, M OHW NOMIOLLAIOT HENTPOHBI,
TEM CamMbIM 3ameasiAn peakumio. M HaobopoT, ecn peakLuusa 3amesnn-
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N1acb, CTePKHU 13 6opa BbIHMMAIOT U3 aKTUBHOM 30HbI, KOIMYECTBO Hel-
TPOHOB B HEl yBENIMUMBAETCA M peakums yckopsaeTcsa. Temnepartypy pe-
aKTOpa TaKKe Mo3BO/ISET 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,
cryneHuartbie Koaonisl (puc. 182, 183) B Mnnuu u Ilakucrane. I1paBna, moka
YUeHbIe CYMTAIOT UX IPEBHUMU TUAPOTEXHUUECKUMU COOpYKeHUSIMU. CUn-
TaeTCsl, YTO CTyIIeHYAThle KOJOALbI, IIPEACTABIISIONINE COO0 1IaXThl, IPe-
Ha3HaYeHBI 1151 HATTOJTHEHUsI TPYHTOBBIMU BOJIaMU 1 OCaJKaMU B CE30H J0X-
neii. CucreMa IUIOIIAA0K Ha Pa3HBIX YPOBHSIX KOJOIIIA M COSIMHSIIOIINX
WX JIECTHUII TTO3BOJISIET 00€CIIeUNTh JOCTYI K BOJIE B JIFOOO0I CE30H ITPH JTI0OOM
ee ypoBHe. OOuH 13 KPYIMHEUIINX COXPAHUBIIMXCS CTYIIEHYATHIX KOOI -
ueB Yann-baopu B nepeBHe A6xaHepu B PamxkacTxane umeer 13 sipycoB u
o61yto rinyouny 30 M. Beero B HacTostiiiee Bpemsi B 3anagHoit Muauu u [a-
KucTaHe ooHapyxkeHo 0oJjiee 4000 cTyreHYaThIX KOJOALIEB Pa3HOU CTEIIEHU
coxpaHHocTU. Tak, Ha TeppuTopun Jleaun HaxoauTcs 14 cTyreH4aTbIX KOOI -
LIEB C BOJIOIA, 1Ba ITEPeCOXJIN, ele 16 Kooaues HaxoasaTcs B pynHax. Ho Boga
U3 HUX HE YIIOTPeOJISIETCSI — BO BCEX KOJIOALAX €CTh TAOIUYKU C MPEIYPexK-
JIeHEeM, UTO OHa OItacHa JIJisl 310poBbsl. CunTaeTcs, YTo aHTUCAaHUTAPUS O~
CJyXKWa MPpUUMHO Toro, uTo eiiie B XIX Beke aHIJTnYaHe, KOJOHU3UPYIOLINe
Wnnuio, n3nanu 3anpeT Ha ynoTpeOJieH1e BOIbI M3 TAKMX KOJIOALIEB. YTBEepK-
JaeTcsl, YTO JaxKe TJOTOK BOJBI U3 HUX MOXET oKa3aTbcsl (paTaibHBIM IS
yesoBeka. C y4eToOM 3TOro, a TakKKe OIaCHOCTH JIJISI JIIO/Ie i BO BpeMs CITyCcKa
M TIOJbEMa 110 JIECTHUIIAM OOJIBIITMHCTBO KOJIOALIEB MJIW 3aKPBIThI, MJIU B HUX
YCTaHOBJIEHbI OTpaHUYNTENN ABMXEeHUs. Ho, BOBMOXHO, 4TO BOAO# U3 KO-
JIOJILIEB HEJIb3sl M0JIb30BaThCs U3-3a €€ MOBBIIIEHHON pagoaKTUBHOCTHU, a
He 13-3a aHTucaHuTapuun? Mmeetcs uHGopMaliys, 4To COBCEM HETaBHO U3-
BECTHBIN MHANcKUi ncropuk IpaBun MoxaH cienaji ceHcallMOHHOE 3a-
sBjieHre. OH cUMTaeT, YTO OOHAPYKWUII sIIEPHBIN peakTop B KOJIO/LIEe Xpama
MapyHnucBapa, KOTOpbIii HaxoauTcs Ha 1ore MHauu. MecTHbIe XKUTeIu pac-
CKa3bIBaIOT, YTO BOJIA U3 KOJIO/AIIA UCLIESIET Jaxke CMepTeJIbHO OOJIbHOTO Ye-
JIOBEKa, a 3I0POBbII YeJIOBEK, HA00OPOT, MOXKET OYEHb CHJILHO 3a00J1eTh. [1o
YTBEeP:KACHUIO UCClIea0BaTe el IpeBHUI KoJioell MapyHaucBapa 3arojiHeH
TSDKEJIOM BOIIOM, KOTOPasi, KaK M3BECTHO, UCIIOIb3YETCSI B COBPEMEHHBIX SIIEP-
HBIX peakTopax, a (PyHKLMIO YPAHOBOTO CTEPXKHSI BBITTOTHSUT JJTMHHBINA 11 -
JIMHAPUYECKUI O0BEKT, CIIPSATAHHBIN Ha AHE Konoaua. 1o ncropuueckum
JAaHHBIM, OH Ha3bIBaeTcs TMHraMoM III1BbI, COCTOUT U3 HECKOJIBLKUX YacTeH,
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Kaxrmas i3 KOTOPhIX OYeHb SI0BUTa. Bece oueHb paBaonoao0Ho, Bedb Acii-
CTBUTEBHO B SIIEPHBIX PeaKTOpax UCIOJb3YIOTCSl YPAaHOBBIE CTEPXKHU ypa-
HOBBbIE, 13 rpacuTa 1 13 6opa. Bce 31 MaTepuajbl 10CTaTOUHO TOKCUYHEI.

FENIE S R M o I VR O
Puc. 183. HuxHsist yacThb cTyneH4aToro Kojoauna Yana-baopu
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IIpo6aema cozganuss ADC B IpeBHOCTH 3aKJIt04Yajiach B HEOOXOAUMOCTU
ee HaJexKHOM 3allUThl B cllyyae METeOpUTHOU 6oMOapaupoBku. [ToaTromy
siIEpHBIE PEAKTOPBI U TYPOUHBI TSI BEIPAOOTKHU JIEKTPOIHEPTUH TOTIKHBI
OBLIM HaXOAUTHCS ITyOOKO MO/ 3eMJIei B CIiel[MabHO MOATOTOBISHHBIX O~
MemeHusX. s omycKaHus AeTajaeil TYpOMHBI M IPYyroro KpynHoradapur-
HOTro 000pyIOBaHMSI MO/ 3eMJTI0 HEOOXOIMMO ObLIO YCTpauBaTh I1aXThI-KO-
JIOJLIBI JOCTATOYHO O0JbIINUX pa3MepoB (puc. 152). Cam sinepHbIil peakTop
U TYpOMHBI pacrojiaraauch Mo 3eMJyieil BHE IpeesioB HIaxXThl-Koioaia. B ca-
MOM 11aXTe-KOJIOMIE MO CTeHaM W B HUILIAX MOTJIM pa3MeIaTbCsl TOJbKO
2JeKTpOoKade 1 1151 TPAHCTIOPTUPOBKU JIEKTPOSIHEPTU. MHOTOUMCIEHHBIE
CTYIEHU IO CTEHAM ILIAXT-KOJOILEB MO3BOJISLIU BBIMOIHSITh PEMOHT 3JIEKTPO-
Kabeneil B ciyyae ux nospexaeHus. CienyeT oopaTUTh BHUMaHKe, YTO Ha
JIECTHUIIAX pa3Mepbl KPYITHBIX KAMEHHbBIX CTYIIeHEN BbICOTOM 0KoJ10 20 cM 1
IIMpPUHOM 0K0J10 40 cM OYeHb HEeyIOOHBI [JIs CIIyCcKa 1 IoabeMa YejloBeKa B
OOBIYHOM ofexXae. DTU CTYyMEHU MpeaHa3HavaluCh JJIS CITyCKa U MoabeMa
JIIofIeHi B 3aIIMUTHBIX cCKadaHapax 1 O0TMHKAX P 00CTY>KMBAHUU 1 PEMOH-
Te 2JIeKTpoKabeielt Ha CTeHax 1IaXT-KOJOALIEB B YCJIOBUSIX MTOBBILIEHHOMN
paguatmu. [IpoBepuTh JAHHYIO BEPCHIO TOCTATOTHO JIETKO — HAIO TIOJIHO-
CThIO OTKAyaTh BOAY B ABYX-TPEX «CTyMeHYAThIX KOJOALAX» U 00CIe10BaTh
MoJ3eMHbIe MOMELIEHUS MOl HUMU. A TaKXKe 3aMepUTb paiualliOHHbIN (hOH
B MOJI3eMHBIX IToMelleHUsIX. [ToueMy cTymeH4YaTbie KOJTOAIBI (C BOZMOXKHbI -
MM OCTaTKaMU SIIEPHBIX PEAKTOPOB) HaliIEHbI TTOKA TOJbKO Ha TEPPUTOPUU
Wunouu u [Takucrana, BIoHe MOHATHO. MeTponoiys eCTb METPOIONUS, U
celiyac pa3BUTbIE CTpaHbl TOXE cTapaloTcsl 3akpbiBaTh ADC 1 OTIPaBIsTh
onacHoe oTpaboTaHHoOe siIepHoe ToIuMBo ¢ ADC noaabliie OT CBOUX Tep-
putopuii. BaxHbBIM SIBJISIETCS U TO, YTO YKa3aHHbIE TEPPUTOPUU B ITPOLILTIOM
MEHbIIIe TTOIBEePTAINCh METEOPUTHBIM OOMOapAMpoOBKaM, YeM AMepHKa,
CpenuzemHoMopbe U CUOUpb.

B ronoBosiomMKe Maiisl 1 alITEKOB BCE CTAHOBUTCS TIOHSITHBIM — B Helf, Kak
U B UHIYVICTCKOW XPOHOJIOTM U, YKA3bIBACTCS MPOJOIKUTETbHOCTD «CyMEpPEK»
(3appimaenus CoJiHLA) TTpY ouepenHoM cOnvkeHuu JIyHbl ¢ 3emiieit, a Tak-
K€, BOBMOXKHO, YKa3bIBaeTCs peCypC pabOThl IPEBHUX SACPHBIX SHEProd10-
KOB (52 rosa) ¥ KOJIMYECTBO UX 3aMEH B TeUEHUE MPOIOJIKUTEIbHOCTU OYe-
PEIHBIX «CyMEpeK» Ha 3eMJie.

DeKTpO3HEePTHUSsl, BbIpabaTbiBaeMasi MHOTOUKMCIEHHBIMU MOA3E6MHBIMU
ADC, B ycJIOBUSX MEPUOANIECKUX METEOPUTHBIX OOMOApAMPOBOK MOTJIa
nepenaBaTbes K MOTPEOUTEIISIM IO BCE MIaHeTe TOJBKO IO 2J1eKTPOKAOEISIM
B MON3EeMHBIX TOHHENSIX. M nHpOopMaLy 0 TaKMX MOA3EMHBIX TOHHEIISIX,
COCJMHSIIOIINX MEXIY COO0I Bce KOHTMHEHTHI TIaHEThI, 00Jiee YeM TocTa-
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TouHo. Hanpumep, noabckuit ucciienonareib JAH [TaeHK cuuTaer, 4To CU-
cTeMa ApeBHUX TOHHEeJIeH 0XBaThIBAET BCIO HAIIly IJIAHETY, BKJIIOUasi OKeaH-
cKoe IHO. Takoro e MHEeHUS MPUAEPXKUBAETCS U aMEPUKAHCKWI rccieno-
BaTesib DHAplo TomMac, KOTOpbIN yOeXXIeH, YTO APeBHUE MOA3EMHbIE
TOHHEJU TPOHU3bIBalOT CeBepoaMeprMKaHCKUIA KOHTUHEHT 1 CBSI3bIBAIOT €TI0
¢ EBporoit u Boctounoit Azueii. O0s13aTeIbHBIM YCIOBUEM ISl TOA3EMHBIX
TOHHEJIEN C 2JIEKTPOKAOEISIMU SIBJISIETCSI HAJTMUKE Y3JI0B UX IepeceueHusl, B
KOTOPBIX MOIJIM YCTaHABIUBAThCS MOBBIILIAIOLINE TPAHC(HOPMATOPDI U IPYToe
obopynosanue. MccienoBaTteay npeamnosiaralor, 4YTo OAWH U3 y3JI0B mepe-
cedyeHMs1 TOHHeel pacnosioxeH roj ropoii Illacra B Kanudopuuu. Otcio-
J1a OJTHO M3 OTBETBJIEHUI BEJIET B OTPOMHOE T10JI0€ MPOCTPAHCTBO, OOHApY-
keHHoe B 1980 rony moa nHoM Tuxoro okeaHa Henajeko oT KaaudopHuu.
E1ug oqHMM y3710M MepeceueHust TOHHE e MOXKET sIBISIThCSl TUOeT, UMeroIuii
MHOTOYMCJIEHHBIE TTI0J3¢MHbIe TOHHEIU (puc. 184).

Puc. 184. Bxoab! B mon3eMHble TOHHeM TubeTa

[TpennonaraeTcst, YT0 MHOTOUYMCIEHHbIE TOHHEAU B Erunre mon riaro
I13a pacxomgarcst Ha ceBep — B cTopoHy YepHoro mopst u KaBkasa, Ha Boc-
TOK — K TubeTy 1 Ha 3anag — K ATJaHTHYecKoMY okeaHy. Cries1eo1or Halll-
1 Ha KaBka3se, moxm xpedToMm YBapoBa, TonHenu, uayiue K Kpeimy, Kacrmmio
u INoBoyrxbio. B [ToBokbe HaxonuTcss MenBeauiiKasi ropHas Ipsiia, B HeIpax
KOTOpPOIi TOXe eCTh pa3BeTBJIEHHAs CeTh TOHHeJel. boabIIMHCTBO U3 UC-
cJielOBaHHBIX TOHHEJIEM UMEIOT KPYTJI0e ceueHue ¢ AuamMeTpoM oT 7 10 30 m
(puc. 185). Uccaenopatens [1. MupolliHUYeHKO B cBoeil KHUTe «JlereHaa oo
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JICII» [6] nuiiieT, 4TO APEBHUMHU MOA3EMHBIMUA TOHHESIMU ITPOLIKUTA BCS
Poccust, Bkitouast Cubups u JlansHuii Boctok. Tak, npeBHUI TOoA3eMHbII
TOHHEJIb ObLT 00Hapy:keH B 50-€ robl IPOIILIOTO BeKa IIPU CTPOUTEILCTBE
TOHHEJISI o JHOM TaTapcKOoro MpoJiMBa MEeX1y MaTeprukoM 1 ocTpoBoM Ca-
xanuH. [Ipenmonaraercs, uyro yepe3 CaxalluH TOHHEb UIET B SmoHMIO 1
Janee B AMEpUKY.

Puc. 185. IpeBHMIT TTOA3eMHBIIf TOHHETH

CnpaBoYHbIii maTepuan

Cnenectonorns — nayvyeHme UCKYCCTBEHHbIX MeLLep U NOA3EMHbIX
COOPYKEHM, HE UCMONb3YHOLLMXCA MO NPAMOMY HasHauyeHMo (CTapUHHbIX
KaMeHOJ/IOMEH, PYAHWKOB, NOA3EMHbIX XOA40B M KOMMYHMKaLLMIA), cneum-
a/IMCTaMM Pa3/IMYHbBIX HANPABAEHW: apXeos0raMu, reoIoramm, UCToOpK-
Kamu, buocneneosioramu, Aurrepamum U NPoCTbiMU 3HTy3MacTamu. U3
KHuru M. MupowHuyeHko «flereHaa o6 JICMN»: «...B MNetepbypre u Jle-
HUHrpaackoi obnactu ¢ 1983 roga no Havano 90-x rogos cnenecronoru-
yeckoe ABuKeHue Bo3rnasnana rpynna JICM (JleHnHrpagckas Cnenecro-
norunyeckas Maptua). Llenm n 3agaum m cocras JICT HEOZHOKPATHO Me-
HAIUCb, KaK MEHS1acb M cama CrnesecTonorus. 3apoamnBLIKNCh KaK rpynna
daHaTUYHbIX UCKaTenen ApeBHUX Noa3eMHbIX x0408, JICIN B pesynbTaTe
KaK N1aBHOM 3BONIOLMK, TaK U pAZA KaTaKAM3MOB cTana GakTUUecKn npo-
CTO CMHOHMMOM MUTEPCKOFO HanpPaBieHWUs B CNenecTonornu, ee “roeap-
HbIM 3HAKOM”. 33 3TO BpeMSA NUTEPCKas LLKONA CTana O4HOM U3 CUNbHEN-
WKx B cTpaHe. CTapaHUAM NUTEPCKUX CNEeNecToloroB camo cnoBo “cre-
necronorua” nonyumno odumumanbHoe NpusHaHue, bblia n3gaHa nepsas
KHMUra No Cnefectosiornn, OTKPbIT NEePBbIN CNenecToNornyeckni
MHTEPHET-CalT...».
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JlorucTtuka nepegayu 2JIeKTPOIHEPTUHU OT Moa3eMHbIX ADC K moTpedu-
TeJISIM Yepe3 pa3BeTBIEHHYIO CETh MOA3EMHbBIX TOHHEIEH BMOJIHE TTOHSITHA,
HO HEOOXOIUMO BBISICHUTD €111¢ OAMH OYEHb BaXKHBII BOIIPOC, KaCAIOIIUICS
padoter ADC. ITpu padorte simepHBIX peaKTOpOB 00pa3yloTCsI pall0aKTUBHbBIC
OTX0IbI ypaHa-235, KOTOpble HEOOXOAUMO Ie-TO 0€30I1aCHO 3aXOPOHUTbD.
Takue oTXOJbl MOTJIU CKJIAAUPOBAThCS KaK B MOA3EMEbSIX OKOJIO NIEHCTBY-
JOIIMX PEaKTOPOB, TaK M B TIOJ3EMEITbSIX MAJIO 3aCeJICHHBIX YYaCTKOB TTaHe-
Tbl. B 1972 roay B pe3ysbrare nu3ydyeHusi U30TOMTHOTO COCTaBa 3JIEMEHTOB B
pymax MectopoxaeHus Oxo ([adom) hpaniy3ckum dusznkom @. [TeppeHom
OB OOHAPYKEHBI YIaCTKU ¢ OTpaboTaHHBIM ypaHoM-235 (puc. 186). Cie-
nyeT oOpaTUTh BHMMaHUe Ha 0€30MacHOe HaXOXIeHUue OTpabOTaHHOTO
ypaHa-235, o1 HUM HaXOAUTCS MOIIHBIM CJIOM rpaHUTa U IPOHUKHOBEHME
paauannuy B Kakue-1160 BOTHbIC HCTOYHUKA UCKITIOYEHO.

Puc. 186. Teomornueckuii pa3pe3 ypaHOBOrO MecTopoxkaeHus B OKII0:
1 — yJacTKu ¢ 0TpabOTaHHBIM YpaHOM-235; 2 — IMecyaHuK;
3 — cJI01i ypaHOBO# PY/IbI; 4 — TPaHUT

Ha ceromnasuramii neHp HaiigeHs! 16(!) OIMHOYHBIX y4aCTKOB C OTpado-
TaHHBIM ypaHOM-235 B TpeX pa3JIMYHLIX YacTsIX MecTopoxkaeHus: B OKio, B
Oxkeno6onm0 B 1,6 kM o1 Oxito 1 B banrom6e B 20 KM K 10Ty oT OKi10. O01mmii
Bec OoTpaboTaHHOIO ypaHa-235 coctaBisieT He MeHee 5 ToHH. Kak 1 Bo Bcex
HEOOBSICHUMBIX CITyJasix, yUeHbI€ BCe CBAJIMJIM HA MPUPOLY — Bce 16 yyact-
KOB C OTpabOTaHHBIM ypaHOM-235 00beIMHUIN MOA OOIIMM Ha3BaHUEM
«IIpuponnslii sinepHbIil peakTop OKI10», 3a0bIB, YTO TAKUX IIPUPOIHBIX SIIEP-
HBIX peakTopoB B Okino — 16. He Mmuorosato nmn? Kak cunraior yuyeHsle,
OKJIO — eAWHCTBEHHBIN M3BECTHBIN Ha 3eMJIe €CTECTBEHHBIN SIASPHBIN pe-
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akTop. Bo3aMoxkHas 1ienHasi peakius aejieHus siaep ypaHa-235 mMoria Ha-
4yaTbCsl 37€Ch OKOJI0 2 MJIPI JIET Ha3aja 1 MPOA0JIKAThCS B TeUeHNE HECKOJIb-
KHUX COTEH ThICSY JIET.

BeposiTHO, B OmkaiiieM OyayIleM Ha MaHeTe B MOA3eMeNbIx OyaeT
HaliieHO (MJIM y>Xe HaIeHO, HO CKPBIBAETCS) €1lle HEMAJIO «ITPUPOTHbBIX»
SIIEPHBIX PEaKTOPOB C 0€30T1aCHBIM 3aXOPOHEHEM OTpabOTaHHOTO ypaHa-235.

K BblllIecKkazaHHOMY clieyeT 100aBUTh CYIlIECTBOBAHWE JIET€H bl O TOM,
yTO aMepuKaHcKkuil mpodeccop Jxynnyc Podept OnmneHreitMep, sIBIsIIO-
LIMICS OMHMM U3 pa3pabOTUMKOB aTOMHOU OOMObBI, BO BpeMsi €€ UCTIbITAHUS
LIMTUPOBAJ OITUCAHUE TTOCJIECTBUM TPUMEHEHUSI TPO3HOTO OPYKUS U3 IPEB-
HenmHaulickoi «Maxadxapatel». [TocnencTBust ucbITaHM aTOMHOK OOMOBI
TOYHO OIMUCHIBAJIUCH ITUM JIPEBHUM JOKYMEHTOM, HACUMUTHIBAIOLIUM HeE-
CKOJIbKO ThICSUEJIeTUIA.

Eite onHuM (hakTOM, NOATBEPXKIAIOLIUM CYILIECTBOBAHUE B IPEBHOCTU
SIIEPHBIX TEXHOJIOTUI, MOXET SIBJISITbCS 3araJlouHOE MECTO C KOMILIEKCOM
KaMeHHbIX coopyxeHuit B Cakcaityamane B [Iepy. Ha moiorom ckioHe ropbl
MOCTPOEHBI TPU 3UI3aroo0pa3Hbie CTEHBI U3 OTPOMHBIX KAMEHHBIX OJIOKOB
(puc. 187), abcomoTHO OECITONe3HbIE IS 3alIUTHI BHIIIEPACIOI0KEHHOMN
KpernocTu. B oTnaieHrn HampoOTUB CTEH HaXOAUTCSI TAK Ha3bIBAEMBbIii «B30P-
BaHHBII XpaM» — OTPOMHBIE TJILIOBI CO cefaMu 00paboTKu KaMHs (puc. 188),
OTOPBAHHBIE UYIOBUIIIHOM CUJION OT CKaJIbl. Bec KaMEeHHBIX IJIbIO COCTaBJIS -
€T HECKOJIbKO COT TOHH. [Tpu cTpouTenbcTBe 3Ur3aroo0pa3HbIX CTEH UCTTONb-
30BaJICS OYEHb IJIOTHBIM U KPEIKUM I0KalCKUI U3BECTHSK CEPOro 1LiBeTa.
Camas JImHHasI U3 CTeH UMeeT IMPOTsKeHHOCTh 0koito 400 M. Bericota — 6 M.
YacTMuHO OHU BpE3aHbl B TJIMHUCTYIO MOYBY X0OJIMa, 2 YAaCTUYHO UMEIOT 3a-
OYTOBKY M3 IJIMHBI M CTPOUTEIbHBIX OCTATKOB. M3bsIHBI TAaKO# KOHCTPYKIIMHT
BMECTE C HEHa/IeXKHbBIM TPYHTOM IO/l OCHOBAaHUEM B HACTOS11I€€ BpEMSI IPO-
SIBJISIFOTCSI B TTOIBMKKAX U pa3pylLIeHUsIX cTpoeHust. CTeHbl UMEIOT MapareThl,
3a KOTOPBIMM MOTJIM YKPbIBAThCSI BOMHBI, U HECKOJIbKO BX00B. [To onuca-
HUIO, BXOJIbI 3aKPbIBAIMCH MTOABEMHBIMU KaMHSIMU. Ha BeplirHe HaxoauJ-
Csl KOMIUIEKC 3/IaHUI C OKHaMU, HalpaBJIeHHBIMU B CTOPOHY TOpoJia, U TpHU
OairHy. OHM OBLIM BO3BEIEHBI U3 MPSIMOYTOJIbHBIX OJIOKOB 3€JIeHOBATO-CE-
poro auoput-niopdupa c ropsl CakcaiiyamaH.

Bort Kak onuchIBaeT 3TOT 3arafovyHblii Komrieke A. CKISIpOB B KHUTE
«BoiiHa 6oroB»: «“B3opBaHHbIll XpaM” pacriojiaraeTcsi BOJIU3U TOTO, YTO
MCTOPUKM CYUTAIOT “CBSIIIIEHHBIM 03epoM”’. OHHU IT0JIaraloT, 4To JaHHOE “o3e-
PO’ IMaMETPOM OKOJIO COTHU METPOB ObLIO CO3IaHO MHKAMMU JIJIsI KAKUX-TO
KYJIbTOBO-PEJIMTMO3HBIX 11eJ1eil. A HaM OHO 00JIbllie HAITOMHUJIO 3aTSHYBLIY-
10CSI CO BpEMEHEM BOPOHKY OT MOIIIHOTO B3phiBa ...CMyCTsI HECKOJBKO JEeT
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OJIHA U3 UCCIIe0BATEIbCKUX IPYIIIT, KOTOPas IIPU COACUCTBUM MECTHBIX ap-
X€0JIOTOB IMPOBOAMIA TeopagapHoe 00ce0BaHEe OCHOBAHUS 3UT3arooopas-
HbIX cTeH CakcailyamaHa, 1o Moeii IIpoch0e “Impo3BOHMIA” U 9TO caMoOe
“cBsaiIeHHoe 03epo”’. B pesynbrare reopagap JOBOJILHO OTYETIMBO ITOKa3al
HaJIu4ne MMEHHO YallleoO0pa3HOU CTPYKTYPHI 10/ IIOBEPXHOCTHIO “03epa”,
YTO TTOJTHOCTBIO COOTBETCTBOBAJIO BEPCUU 3aTSIHYBIILIEICSI CO BpeMEeHEM BO-
POHKM.

Puc. 187. IpeBHUIi MOAUTOH AJIS1 UCTIBITAHUS siAepHOTO opyXusi B CakcaiiyamaHe

Puc. 188. Yactu «B3opBaHHOIro Xxpama» B CakcailyamaHe
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3ameuy MOITyTHO, YTO ITOJ0OHBIN pa3Mep BOPOHKU 0Opa3yeTcsl, HaIrpu-
Mep, IPU Ha3eMHOM SIIEPHOM B3PbIBE MOIITHOCTbBIO CBBIIIIE ABAALIATH KUJIO-
ToHH!.. MiccaemoBaTe i HEKOTOPBIX IPEBHUX IITYMEPCKUX M MHIUNCKUX TeK-
CTOB JIaBHO OTMEYaJiu, YTO B 3TUX TEKCTaX COJAEPXKATCSI ONMCAHUSI, TTIOpa3U-
TeTBbHBIM 00Pa30M HAITOMUHAIOIINE ONTMCAaHME KaK CAMUX SITEPHBIX B3PHIBOB,
Tak U UX nocjaenctsusi. Ha ocHoBaHUM 3TOro MCCAeI0BaTENN BbICKA3bIBAIU
BEpPCHIO, UTO... BHICOKOPAa3BUTAs IIMBIIIN3AIINS UCTIONB30BaIa B TOM YHUCIIE
U siIepHoe opykre. M bl IoKa psIMbIX MTPU3HAKOB MMEHHO SIIEPHOTO Xapak-
Tepa B3pbIBOB HE OOHAPYXUIU (TYT TPEeOYIOTCS ellle JOTOJTHUTEIbHbIE UC-
CJIeIOBaHMsI), HO UX MOIITHOCTb SIBHO COTIOCTaBMMa C 9TUM TUTIOM OPYKUSI».

Ho 3auem Bo BpeMsl BOMHbBI YHUUTOXATh KaKyl0-TO HE3aKOHYEHHYIO MTPpU-
MUTHUBHYIO ITOCTPOIKY, €CJIM HE OUYEeHb NaJeKO HAXOAWICS KPYITHBII ropom
Kycko? bonee mpaBaomnogo0HoI sIBIsIeTCSI BEpCUsi, 4To KoMIniekce B Cakcaii-
yamaHe SIBJIIeTCS IPEBHUM TOJUTOHOM JUISI UCTIBITAHYS SIIEPHOTO OPYKHSI.
PacrnonioxkeHue UCTbITaTeIbHOTO MOJMTIOHA BOJU3U TOPOIa MOXKET CBUIE-
TEJIBCTBOBAThH O TOM, YTO Ha pAHHUX CTAIUSX MCITBITAHUS SIIEPHOTO OPYKHUS
JIpEeBHUE yYeHbIE e1lle He 3HAIU O ero NnopaxarIux dhakropax (yaapHas BoJI-
Ha, CBETOBOE M3NTyYeHME, TTPOHUKAIOIIAS panualivsl U 3JeKTPOMarHUTHBIN
umnyinc). [loaToMy Ha MOJUTOHE B3PbIB ObLT TPOU3BEIEH TOJIHKO OUH pa3
(MMeeTcs TOJTBKO OHA BOPOHKA OT B3phiBa). ClemyeT OTMETUTh, 9YTO UME-
I0TCSI CBEIEHMS O HATMYUU OTPOMHOM BOPOHKU OT OYE€Hb MOIIIHOTO B3PbIBa
B CKaJIbHOW MECTHOCTU B AHTapKTU/IE.

K BbIIIecKazaHHOMY ClleAyeT 100aBUTh JOCTATOYHO HETMPO3PaYHYIO UCTO-
pUIO co3aHusl aTOMHOI OOMOBI, B KOTOPOU (DUTypupyloT ApeBHUE 3HAHUS
TUOETCKMX JIaM, YeKUCT SKoB biIloMKIUH, niepeaaBlInii CBeASHUS O IPEBHUX
TEXHOJIOTUSIX, KOTOPbIE OH Moay4uyua B Tubete, HEMELIKOMY pa3dBeaunKY
Ltrnbxe, a Takke OTKPBITHE HEMELIKMMU YIYEHBIMM IEJICHUS SIAep ypaHa,
HeyaavHasi ToIbITKA CO3/1aHUSI aTOMHOI 60MOBI B (pamucTckoit [epmaHumn
u ee ycnelrHoe co3nanue B CIIA.

ITo MHeHUIO aBTOpa, MPUBEACHHOTO MaTepraa BIOJHE TOCTATOYHO TS
TOTO, YTOOBI HAYTHOE COODIIECTBO CEPhe3HO OTHECIOCH K BOTIPOCY CYIIe-
CTBOBAHUSI SIIEPHBIX TEXHOJIOTU A B APEBHOCTU U OPraHU30BaJI0 MacllITaOHbIe
HUCCeA0BaHUS CTYTIEHYAThIX KOJIOIIEB KaK BO3MOXHbBIX COOPYXKEHUM 151
JIPEBHUX sIIEPHBIX 9HEPro6aoKoB B MHauu u [Makucraxe.

B 3akitoueHMe 3axXoTe10Ch Mokas3aTh (paHTaCTUUECKYHO KAPTUHKY C BUCS -
LIMMU B BO3IyXe IepeBepHYThIMU upaMugamu (puc. 189). ITonHkblit abeypa,
KOHEUYHO. BbIsIcCHUTB, OTKy/1a IosiBUJIach 3Ta KapTuHKa B MUHTepHeTe, He yna-
Jock. Ho mosiBmIack MbICHb, UTO MOA0OHAS TEXHOJIOTHS MOTJIa IPUMEHSTh-
Csl B APEBHOCTH MPU MHOTOJIETHEM CTPOUTEJILCTBE 1IaXT CTYIEeHYAThIX KO-
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JIOAIIEB U COITYyTCTBYIOLIMX ITOA3EMHbBIX TOMEILEHUI JIJIsT pa3MelleHUS siiep-
HOTO peakTopa 1 TypOuH. BHYTpHU IpoKjiagbIBaeMOii IIaXThl ¢ HAKJIOHHBIMU
CTEHaMU, Ha KOTOPBIX BbIPE3aJIUCh CTYIIEHU M HUILIM, OCTABJISLIACH TPYHTOBAS
nepeBepHyTasl MMpaMuaa, KOTopast IpakKTUYECKHU ITOJIHOCTBIO 3alluiaia
CTPOMKY OT METEOPUTHBIX 00MOapanpoBoK. [pyHTOBasI mupamMuIa, KOHEUHO,
He BHCeJIa B BO3IyXe, a UMeJIa JOCTaTOYHO MOIIIHOe OcHOBaHue. [Tociie oKoH-
YaHUS CTPOUTEIHCTBA KAMEHHBIX JIECTHUILL U BCEX MOA3EMHBIX TTOMEILeHUI
nupamMmaa paspesajgach U youpasaach 1o yactsiM. I1ocjie 3Toro BBITOJHSIICS
MOHTAaX TeXHOJIOrM4eCKOoro obopynoBanus rmoazeMuont ADC. JlanbpHeiast
3allUTa CTEHOK U JIHA IIAXThl OT METEOPUTOB MOTJIA BBITIOJHSAThLCS, HATIPU -
MeEp, MHOTOCJIOMHBIMY METAJJINYECKUMU CETKaAMMU.

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

Puc. 189. lMepeBepHyThie TUupamMuabl — (haHTa3UsT WIK PeaTbHOCTD?

OueHb BaXKHBIM MOMEHTOM SIBJISIETCS TO, UYTO XPOHOJIOTHS «CyMEPEK» Ha
3emiie, IpUBOAVIMas B JIeTeHAaX Malisl, CBUACTEILCTBYET O TOM, YTO sIIepHast
SHEpreTHKa CyIecTBOBajla Ha 3emJie ele 0osee 22 ToIc. JdeT Ha3am. Col-
CTBEHHO, 3TO € IMOATBEPKAACTCS CliefaMU paJlOLMOHHOM 3alUThl Ha CO-
OPYKEHUSIX MEKCUKAHCKOTO ropoaa TeoTnyokaHa, OpMEHTUPOBAHHBIX HA
crapblii CeBepHbIii 1oJitoc B Ipertanayn. CMeHa IoJII0COB Ha IJIaHeTe Ipe-
MOJIOKUTEJILHO MOTIJIA ITPOM30MTH IIPUMEPHO 22 THIC. JIET Ha3al IIPU ITafeHUN
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KpYITHOTO acTepoua B paiione @uimunnuHcKoro Mopsi. Hanuuue anekrpu-
YyecTBa, BbIpabaThIBAEMOro Ha IpeHUX Moa3eMHbIX ADC, 00bSICHSIET OTCYT-
CTBUE CJIEZIOB KOITOTH Ha CTeHAX M TTOTOJIKAX BCEX IPBHUX MTO3EMHBIX COOPY-
JKEHUI, a TaKKe U CKaJIbHBIX COOPYKEHUIA.

2.1.6. DonbmeHbl

HauHewM c onpeneneHus noabMeHoB (puc. 190—192, 195—198), koTopoe
naetcs B Bukunenun: «[1onbMEHBI (OT OpeT. faol maen) — KaMEHHBII CTOJI».
HasBaHre MponcXOIUT OT BHEITHETO BUa OOBIYHBIX 1J1sT EBpOITBI KOHCTPYK-
Ui — TIPUITOMHATON Ha KAMEHHBIX OTIOpaX IIUThI, HAITOMUHAIOIIIEH CTO».

- o e =

Puc. 190. EBponeiickuii 10JbMeH B TEXHUYECKU UCTTPABHOM COCTOSIHUU

CiiemyeT cpa3y OTMETUTh, UTO CUET JOJbMEHOB Ha IJIaHETe MICT Ha Je-
CSITKH ThICSIU, & IIOrPEOEHMS B HUX HOCSIT eIMHUYHBIN XapaKTep 1 COBEPILa-
JIMCh TOPA3/10 MO3Xe BPeMEHU CTPOUTEILCTBA CaMUX ToJibMeHOB. Hy, a K
KYJBTOBBIM COOPYKEHHMSIM OTHOCHTCS BCE, UTO OCTAJIOCh OT AIPEBHETO BHICO-
KOPa3BUTOI'O FOCYIapCTBa: U KAMEHHbIE IIaphl (0ajU1acT IUIst IPeBHUX JUPU-
>kabJieit), U KaMeHHbIe KyBILIUHbI B «[lo1MHe KyBIIMHOB» B Jlaoce, 1 capKo-
(baru, 1, KOHEYHO e, TMPaMUJIbI 110 Beeli IutaHeTe. YTo KacaeTcs 1OJIbMEHOB,
TO Ha CETOTHSTITHNH IeHb HUKTO U3 YIEHBIX HEe MOXKET C YBEPEHHOCTBIO CKa-
3aTh, IS YETO MPEeIHA3HAYAIMCH B IPEBHOCTU 3TU METAIMTUYCCKIE COOPY-
SKEHMST.
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Puc. 191. EBporietickuii 1oJbMeH B ITOTypa3pylIeHHOM COCTOSTHUM

Puc. 192. lonbmeH B paiione pexu XKane B [enenmkuke

Honbmensl umetorcs B Poccun, Kopee, Munuu, CeBepHoii Adhpuke
(B PoxHnuu), EBpone (puc. 193). PekopicMeHOM 10 KOJMYECTBY 10JbMEHOB
apisieTcsl Kopeiickuii mojiyocTpoB — K HACTOSIIEMY BpeMEHU Ha HEM CO-
XpaHuJoch 0Kojo 30 Teic. JoabMeHOB. B KnTtae HacuuThIBaeTCsI 0KOJI0
50 moabpMeHOB B IpoBUHLIMK Yken3stH 1 0ko1o 700 B mpoBuHLIMK JISOHUH.
OOHapyXeHbI 3aXOPOHEHMS JI0JIbMEHHOTO TUIIA 1 B SITTOHUM Ha ceBepo-3a-
nazae octpoBa Kiocto. B M3panne, B 3anmoBeqnuke [amita, Haxomurcs [Bat-
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bazak — camoe 60J1b1110€ B CTpaHe roJie AoabMeHoB. [Tnomans ero — 3,5 KM,
Ha KOTOpbIX HalimeHo 0ojiee 700 nombMeHoB. B Micrmtanny Ha oKpanHe ropo-
na Pocec (180 kM Ha ceBepo-BOCTOK OT bapcenonsl), npoBuHIMs 2KrpoHa,
Ha BeplIrMHe xojMa B KoHIle XIX B. OblIn HalijieHbI 3 10JbMEHA.

Kapra pacnonoxesdA QoNLMeHos xa Jemne,

Aprmeay

-

Nowaiaei: SARBETH MK
Aismigmmnsd  cynnpnaEE HE TREEHTORMAL

Puc. 193. PacnoyioxxeHue 1071bMEHOB Ha IJIaHETe

Puc. 194. PacnionoxeHue nonbMeHOB Ha KaBkase
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bosbioe konnyectBo 1obMeHOB (puc. 194) umeercs B Poccuu Ha Kag-
ka3e. Kak cuutaroT yueHble, KaBKa3CK1e T0JbMEHbI ObLIU CO3AaHbl B MIEpU-
ol paHHel u cpenHeit 6poH3bl ¢ III—1I TeicsyeneTnst 1o Hallleil 3pbl U Uc-
MOJIb30BAIUCH 110 | ThICSIYeIeTHsI 10 H. 3. BO BpeMeHa CYlIeCTBOBAHUS A0JIb-
MEHHOW KYJIBTYpPBbI.

B nocnenHee Bpemst 1oJbMeHbI 00HapykeHbl B CeBepHoii 1 KOxxHOT AMe-
puke, Muonu, Adpuke 1 gaxke B ABcTpanuu. Bo3MoXHO, YTO OHUM €CTh U B
AHTapkTuie. To ecTb 10JbMEHbI CTPOUIUCH TPAKTUYECKHU 110 BCEH IJIaHETE.

Puc. 195. Joanemensl MHnun

HauHewm c yucToro aucra u OyaeM cuuTaTh, YTO HaM BOOOIIIE HUYETO HE
M3BECTHO O HA3HAYEHU U HanboJiee CIOKHBIX U HAJIE)KHBIX CPeTM3eMHOMOP-
CKMX WU MHAMKCKUX JoibMeHOoB (puc. 190, 191, 195), kpome npubausu-
TeJIbHBIX BHYTPEHHMX pa3MepoB 2 X 3 X 2 M (1LIMpuHa, IJIMHa, BbicoTa). B mep-
BYIO oUepeah 00paTUM BHUMaHKe Ha KOHCTPYKIIMIO JOJIBMEHOB — KO3BIPEK

Puc. 196. Honbmen Kurast
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HaJl BXOOHBIM HEOOJIBIITUM OTBEPCTHEM M CaMO BXOTHOE OTBEPCTHE AMaMe-
TpoM okoJjio 50 cM (HamOMHMM, YTO pa3Mep APEBHETO JIOKTSI COCTaBJISIET
45—52,5 cM), pacroaoKeHHOEe B IIOJIyMETPE OT MOBEPXHOCTU OCHOBAHUSI
JnosbMeHa. JluaMmeTp oTBepCTUSI 1OCTATOUEH JJIsl TOTO, YTOOBI YeJIOBEK Cpe/l-
HETO TeJIOCTOXEHUSI CMOT IIPOHUKHYTh Uepe3 Hero BHYTPh JoJibMeHa. Kpo-
M€ 3TOT0, OTBEPCTHE 3alUIIAETCS BBICTyIIaMU OOKOBBIX IIUT. M oTMETUM
00s13aTeIbHOE HAJTMUMEe KAMEHHOM IUIOIIAIKH BOKPYT COOpYKeHUs. Bhiie-
MepPeUYrCICHHBIX KOHCTPYKTUBHBIX OCOOEHHOCTE BITOJIHE JOCTATOUHO IS
TOTO, YTOOBI OOBSICHUTH Ha3HaUeHME MOJIBbMEHOB. HartparmiBaeTcst BEIBO,
YTO KO3BIPEK, OOKOBBIE BLICTYIIBI CTEH U TIPUIOAHSATOE OTBEPCTUE HEOOIb-
11I0TO IMaMeTpa MpeAHa3HAYEHbI /151 TOT0. YTOOBI MPeI0TBPaTUTh MOINagaHKe
KarteJib IOK/Is Ha JIIoJei, HaXOASIIMXcsl BHYTpHY AoJbMeHa. Kakoro-to oueHb
oracHoro aJist ioneit noxst! ToJbko BOT KaMeHHasl TJ10111a/1Ka BOKPYT J10J1b-
MEHa Mpu OOBIYHOM JOXIE COBCEM He o0s3aresibHa. Ho nMeHHO Haiuuue
KaMeHHOM IJIOIIAAK1 BOKPYT 10JbMEHA 1 O0BSICHSIET Ha3HaYeHUe 3TOTO CO-
opyxeHus. YTo 661 HAXOAMIOCh BOKPYT 10JIbMEHa, €CJIM Obl HE ObLIO KaMEH-
Holt mmomaaku? TpaBa, BETKU, KYCTAPHUKU U AaXKe IePeBbsl — TO, YTO XO-
POIIIO TOPUT IIpU noxape. Ho pu 06GbIMHOM JIECHOM MOXKape JIIOISIM POIIIe
CITAaCTUCh, yOerasi OT OrHsl, a He Mpsiyach B JOJbMEHAX, TeM 00Jiee UTO PSIOM
C HUMM, KaK MPaBUJIO, HAXOISTCS BOJoeMbl. HacTo JOIbMEHBI paciiojiara-
IOTCSI HE B JIECHOI, a B CTEITHOI WJIM TOPUCTON MECTHOCTH, TAe OObIYHbIC
TTOKapbl MAJIOBEPOSITHEL. M MOXIb, ¥ TTOXKap TOJKHBI OBITh HEOOBIIHBIMU —
3TO METEOPUTHBIN JOXKIb U BbI3IBAEMbIIf METEOPUTAMM TTOXKAP BOKPYT A0JIb-
meHa! OT 0OBIYHOTO AOXKIS B JOJbMEHAX, KOHEYHO, TOXE MOXHO OBLIO
YKpbIThCcSA. OTBEpCTHE B H0JIbMEHE, KaK IIPUBUIIO, HATIPABICHO B CTOPOHY
Oomxaiiirero BogoeMa (peku, ozepa, Mopsi). I[1pu mogbeMe Bonbl B BOgOeMe
U MOJXOE €€ K JOJIbMEHY, YTO IMPOUCXOAUT P KOHIIE CBETa, MOXHO OBLIO
BBICKOUYMTD U3 10JIbMEHA U MOMbITAThCSI CMIACTUCH BILJIaBb HA KAKOM-TO T1J1aB-
cpenctse (6peBHO, 110T). Ho, BO3MOXHO, 60Jiee paBUIbHBIM OObSICHEHU -
€M pacCIIOJIOXKEHUsI OTBEPCTUS B 1OJbMEHAX SIBJSETCS TO, UTO MPU MOXKape
MOTOK BO3/yXa CO CTOPOHBI HMKEPACIIOJIIOKEHHOIO BOIOEMA OTTOHSIT IBIM
OT J0JIbMEHA 1 He TIO3BOJISLT JIIOASIM B 1I0JIbMEHE 3aJ0XHYThCsI. OUeHb ILJIOT-
Has TOATOHKA KaMHeH IpYT K IPYTY B TOJIbMeHax (I1a, BEPOSITHO, M B IPYTHUX
KaMEHHBIX COOPYKEHUSIX, HAIIpUMeD, MTUpaMuaax) BHITTOIHSIACH 1Jis TOTO,
YTOOBI IBIM MIPU MHOTOHEBHBIX MOXKapax He Momnafal BHYTPb MTOMEILeHHS.
B oOb1yHOE (He KaTacTporIecKoe) BpeMsl OTBEPCTHSI B JOJIbMEHAX CHAPYKU
3aKPbIBAIUCH CIIeIMaTbHBIMU KAMEHHBIMU MTpoOoKamu (puc. 178), BeposiTHO,
JIJISI TOTO, YTOOBI B JOJTbMEHAX HE CEJIMIMCH TUKUE XKUBOTHBIE. M oTBepCcTHs
B JIOJIbMEHaX BBIMOJHSIMCh KPYTJIBIMU M3-32 BO3MOXHOCTHU UX HAJEKHOTO
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«3amnevyaTblBaHUSI» KAMEHHOM KOHYCOOOpa3HOM MPOOKO CO CMEIIeHHBIM
BHYTPb LICHTPOM TsixkecTu (puc. 178). IIpsiMoyrosbHbIe OTBEPCTUS B 10JIb-
MeHaX BBITIOJTHUTH OBIJIO TOPa3a0 MPOIIle, HO UX TOpa3ao CIOKHee «3areya-
TaTh». [IpaBna, KaMeHHbIE MPOOKU COXPAaHWIUCH HEe Y BceX A0JibMeHOB. O0-
HapyKeHHbIe KAMEHHBbIE IPOOKM AJOBOJbHO yBecHUCThIe (10 150 Kr) u BbITa-
LIUTH TAKY1O TTPOOKY U3 OTBEPCTHUSI 1OJbMEHA OTHOMY YeJIOBEKY ObLIO BPSIA
71 1o cvtaMm. To ecTh JOJbMEHBI OBITY KOJJIEKTUBHBIMU YOEKUIIIAMU JIJTST
OXOTHUKOB, PbIOAKOB, CEJIbCKUX PaOOUMX U APYTUX JI0JEH, OKa3aBIIMXCS B
TAaHHOM MECTHOCTH TTPM HavYaJie MeTeOpUTHOI boMbapnnpoBku. HaBepHska
CYIIECTBOBAIN KaPThI C PACIIOJIOXKEHUEM JOJbMEHOB IIJIsI KaXIOM orpesae-
JIEHHOM MECTHOCTHU.

Kuraiickue (puc. 196), kopeiickue (puc. 197) u amepukanckue (puc. 198)
JIOJIbMEHBI UMEJTU TOCTaTOYHO MPOCTYI0 KOHCTPYKIIMIO — CTEHbI UM CTOM -
K1, MOIITHAS TUIMTA IMMOKPBHITUS U KaMEeHHas TUTolaaka. BronHe BeposiTHO,
YTO 3a MpeaeJaMu KaMeHHOM MJIOLIAKU PACTUTEIbHOCTh (KYCThI U AEPEBbSI)
Ha OIpeeIeHHOM PacCTOSTHUY CUCTEMAaTUUECKU BBIpYOaIach Il TIPeaoT-
BpaieHus1 3aropaHusi. Ciaenyet ooOpaTuTh BHUMaHUE Ha TO, YTO YEM JaJibliie
ot Cpemr3eMHOMOpBbSI, TEM TTPOIIE M MEHEee HalesKHO YCTPOMCTBO TOTBMEHOB.

CTpouTeNbCTBO OKOJIO AEBSIHOCTA ThICSIU JOJIBMEHOB I10 BCEil IJIaHeTe
(K HacToOsIIIIEMY BpEMEHH COXPaHMIACh TOJIEKO IMOJIOBMHA 13 HUX) COBPEMEH-
HbI€ YYEHbIE TPATUILIMOHHO MPEACTABIISIOT C UCTIOIb30BAHNEM «ITAJIOK-KO-
MMaJIOK» — MPUMHUTUBHBIX OPYIUI M TPaHCIIOPTUPOBKM MHOTOTOHHBIX Ka-
MEHHBIX OJIOKOB Ha IECSITKU KUJIOMETPOB Yepe3 peKu U 10 ropaM C MCTOJIb-
30BaHMEM OpeBeH U IecITKOB Jtoaeit. [Ipr oqHOM 1 TOM e KOHCTPYKTUBHOM
pEeIIeHUM 10 BCel MIaHeTe J0JbMEHbI BO3BOAMINCH 0€3 BCIKOM CBSI3U MEXK-
Iy UX CTPOUTEJISIMU, HAXOASIIIMMUCS Ha pa3HbIX KOHTUHEHTaX. O4eBUIHO,
YTO paccMaTpuBaeMast y9eHbIMU BepCHsI BO3BEICHUSI TOJIbMEHOB ITPOCTO He-
BBIMOJTHUMA. B TO e BpeMsi Mpu UCMOIb30BaHUN AUPUXKAOJIei U BICOKO-
TEXHOJIOTUYHOTO MHCTPYMEHTA T pe3KKM M 00pabOTKM KaMHEH B IpeBHEM
BBICOKOPA3BUTOM TOCYIapCTBE JIETKO U OBICTPO B 000 MECTHOCTH U Ha
JI1000#1 BBICOTE MOTJIM CTPOUTHCS 3TH METATUTHYECKIE COOPYKEHUS — ITOJTb-
MEHBI!

2.1.7. Ctonosbie ropbl

CTos10BBIE TOPBI — 3TO TOPHI, UMEIOLIME TIJIOCKKUE BEPIIMHBI 1 GOKOBYIO
MOBEPXHOCTh, OJIM3KYIO K BepTUKajbHOH (puc. 199—201, 203—208, 210—211).
OHU UMEIOTCS BO MHOT'MX MecTax mjaaHeTsl — B FOxHoii u CeBepHoit AMe-
puke, Unauun, Kpsimy 1 ApmeHun, Ha KaBkaze u B Cubupu. B FOxxHoit Ame-
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puKe 00JIbIIOE KOJTNYECTBO CTOJIOBBIX TOp (MECTHOE MX Ha3BaHUE — TEITyH)
HaxonuTtcs B Benecyane, [Buane u bpasunuu. B Cubupu HecKoJIbKO CTOJIO-
BBIX rop HaxonuTcs Ha raTo [Tyropana B KpacHosipckoMm kpae. Ha Hanuuue
CTOJIOBBIX TOp B mycThiHE [061 B MOHTOJIMM YKa3bIBaJl yUE€HbBI -MTaI€OHTOJIOT
unumcateab U.A. Edpemos [4, c. 338]. BoT Kak OH X ONMChIBAET: «Y BhICIIEH
TOYKM TepeBaja CTOSUI0 000 B HECKOJBKO METPOB BBICOTON — Kyda KaMHEM
B JIeCTKU TOHH BecoM. Co Bcex CTOPOH Hac OOCTYIaJM UCITOJMHCKYE T1J1a-
TOOOPAa3HBIE TOJbIbI — YAUBUTEIBHO POBHBIE CTOJIOBbBIE TOPBI. Y KPYTHIX,
Kak HOXXOM 00pe3aHHbIX KpaeB UX IJ1aTO B KaXK/10M YIJIyOJIeHUM CKJIOHA CBEp-
KaJli cHeroBble nsaTHA. Koe-T1e BUIHEINCh OCTaTKHA Pa3MbIThIX KOPBITOO-
Opa3HbIX JOJIMH, UM OTPOTOB, U IIMPOKKUE MOJYLIUPKU, Ha3bIBAEMbIe Te0-
JIOTaMU «Kapbl», Bp€3aHHbIE B BEPXHUE Kpasi CTOJOBBIX FOp. DTO 03HAvaso,
YTO KOTA-TO 3/1€Ch ObLIM TOPHBIE JIETHUKU, BEPOSITHO, B 3MOXY 00Jiee Bllax-
HOTO KJIMaTa».

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

Y4eHble CUMTAIOT CTOJIOBBIE TOPHI TPUPOIHBIM SIBIEHHUEM, OOBSICHSIST 00-
pa3oBaHUe IJIOCKUX BEPIIIMH TOP BRIBETpUBAaHUEM. B JereHmax pa3HbIX Ha-
POIOB CTOJIOBBIE TOPHI SIBJISLIMCH O0UTEbIO «O00TOB». M mocnenHee, mo-
BUIMMOMY, OJIVDKE K UCTUHE.

CTo10BbIE TOPBI, TIJIOCKKUE BEPIIMHBI KOTOPHIX HAXOASITCSI HA OTMETKAaxX
1000—2500 M Ham ypoBHEM MODSI, SIBJISIIOTCSI BIIOJTHE HaIeXKHBIM YOEXKUILIEM
OT LIyHaMH BbICOTOW B HECKOJIbKO COTEH METPOB. [Ipr 3TOM BaXKHbIM yCJI0-
BUEM SIBJISIETCS HAJIMUME OTBECHBIX CTEH CTOJIOBOU ropbl. B aToM cityuae 1ry-
HaMU He TOJHUMAETCS BBEPX M0 MOJOIOMY CKJIOHY, 2 00XOIUT ropy ¢ 60KOB.
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ToHHeNM WK Melephbl MO MJIOCKOM MOBEPXHOCTHIO CTOJIOBOM TOPHI SIBJIS -
FOTCSI TOCTaTOYHO HAJIEXKHOM 3aIIUTON OT METEOPUTHOM OOMOApANPOBKY LTSI
JIIofeil U TeXHUYECKUX YCTPOUCTB (auprxKaodiaeil u ipouee). [IpaBaa, npu
YCJIOBUU, YTO METEOPUTHAsI OOMOapAMpPOBKa He OyeT HACTOJILKO MHTEHCUB-
HOI4, 4YTOOBI pacIuIaBUTh IIOBEPXHOCTH ropsl (puc. 15). Co3maTh B APEBHOCTH,
Jla U B Hallle BpeMsi, YTO-TO OoJiee HaAeKHOe, 3allluilatoliee Joaeil U oT
OTPOMHBIX IIyHaMH, ¥ OT METEOPUTOB, TIPOCTO HEBO3MOXKHO.

CronoBbie ropbl ¢ mocTpoiikamu (puc. 199—201) 1 TOHHEJBbHBIMU COOPY-
SKEHUSIMH (TICTIEePHI, TPOTHI) SIBIISTIOTCST BEICOKOTEXHOJIOTUIHBIMU KaMEHHBI-
MU coopyxeHusiMu. VX coznaHre HeBO3MOXKHO 0e3 MpUMEeHEeHUs 0YeHb
MOILHOM TeXHUKU AJIsl pe3KU Y TPaHCIIOPTUPOBKU KaMHs1. BbIOOp rop noskeH
OBLIT OCYIIECTBISATHCS TOJBKO MOCIE TUAPOTeOJOrMUYeCKUX UCCAENOBAHUIA,
KOTOpBIE OITPEEIsIM BO3MOXKHOCTh €CTeCTBEHHOM Mo1auy BObI HA ITOBEPX-
HOCTb CT010BOM ropsl (puc. 202—203) nj1st odecredyeHUs: ObITOBBIX U TEXHU-
YeCKMX HYKI HAXOMSIIIUXCS TaM JTIO/ICH.

Puc. 200. CtpoeHust Ha cToi10Boit rope Xaitn Anb-JIxaswt. Memen

WHTepecHO, 4TO caMBbIii BRICOKMI BOIOITA B MAPE HAXOAUTCS Ha BEPIIN-
He BEHECYDJIbCKOI CTOI0BO ropbl AysiH-Teryu (puc. 203). Beicota mageHus
Boanbl (979 M) HACTOJILKO BeJIMKa, YTO, IIPEXKIAE YeM JOCTUYb 3€MJIM, Boaa
pacITbUISIETCST Ha MeJIbYaiiliine YacTUYKHU U IpeBpalaeTcs B TymaH. [1agaro-
mast Boja roragaeT B peky Keperr.
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Puc. 202. KapcroBast BopoHKa auameTpoM 6ojee 300 M (M1 pyKOTBOPHbIE BOPOHKA
1 TOHHeNn?) Ha cTosioBoii rope Popaiima. Benecyana
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Puc. 203. Bomoman Auxess Ha cTosioBoii Tope AysiH Teryu. BeHecyana

TexHoI0THS CO3MAHMST CTOJIOBBIX TOP MOTJIAa UMETh CJIEAYIOLIYIO TTocie-
JIOBaTEJbHOCTh: MIEPBOHAYAIBLHO 0OpabaThiBajach OOKOBasi TOBEPXHOCTh
TOPBI J0 TTOJTYYSHUST BEPTUKAILHON MOBEPXHOCTH; BBIPABHUBAJIACH BEPXHSIS
YacTh FOPHI 10 MOJy4eHUsT TOPU30HTATBLHOM MOBEPXHOCTH; BHITTIOJTHSIIINCH
OHA WJIM HECKOJIBKO BEPTUKAIbHBIX BOpOHOK (puc. 202, 211); Ha ropy no-
CTaBJIsLIaCh TOPHOIIPOXOaYecKasi TEXHUKa, OIMycKajlach B BOPOHKU 1 HaUM-
Hajach MPOXOaKa TOPU30OHTATBHBIX TOHHEICH IO TTOBEPXHOCTHIO TOPHI.
ToHHeMM 00BIIMX pa3MePOB, BBIXOISIIME HA HAPYKHYIO TTIOBEPXHOCTh TOPbI,
MOIJIM MCIIOJIb30BaThCsI IJIsl MAapKOBKU AUpHkaodyeit (puc. 15) ¢ meapio nx
3alIUTHI OT METEOPUTHOI OOMOapaAUpOBKU. B manbHeieM BOPOHKN MOTJIN
MepeKpbIBaThbCsl KAMEHHBIMU KOHCTPYKIIUSIMHA (CTOMKAaMM, 6aTKaMU W TITH -
TaMU), a Ha IOBEPXHOCTU FOPbl CTPOUJIUCH COOPYKeHMsT U3 KaMHsl. Cremyer
OTMETHUTD, YTO Ha TJIaHETe OCTATOCh MHOTO CTOJIOBBIX F'Op 0€3 MOCTPOEK Ha
X BBIPOBHEHHOI MMoBepxHocTH (puc. 202—208, 210—-211).

B LlIpu-JlaHke yueHble pu 00CIeI0BaHUY Tellep (TOHHeNeH?) CTO0BOM
ropsl Jlanuraina (puc. 208) oOHapyXuiu paHee HEU3BECTHBIC IPEBHUE T1e-
Tporjaudbl, KOTOPBIE, TO MHEHUIO UCCJIeIoBaTelei, TECHO CBSI3aHbI C aCTPO-
Homueit (puc. 209). PacimgpoBaTh ux roka He yaaeTcsl.

OnpeaeleHHBI THTEPEC BBI3bIBACT TO, UTO B 1942 romy Ha ceBEpHOM CKJIO-
He TOpBI DJIEOPYC MECTHBIMM KUTEJISIMU OBLTN 3aMeUeHBbI HEMEIIKIE CaMO-
netbl «@okke-Bynbd» Fw 189, KoTophle MpakTU4eCcKU eXXeIHEBHO COBEp-
IIaJy IMocaaky Ha miato B paiioHe ypouunia JIxumiei-Cy (puc. 210). Yo
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JeJajivi, U 4YTO UCKaJIM HEMIIbI B 3TUX MECTax [0 CUX MOP OCTaeTcs 3araj-
koil. BeposiTHee Bcero, Kak U Ha Apyrux tepputopusx (B Kapenuu, Kpbimy,
AHTapkTHae), oHU McKaiau B ypounile Jxuinbi-Cy ciieabl ApeBHEe LIUBUIN-
3aLMU.

Puc. 206. CrosnoBast ropa B Appuke

Puc. 204. Cronossie ropsl miaro IlytopaHa. 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 /Ixxunbi-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 rayouny 314 M u mmpuny ot 352 M (BBepxy) 1o 502 M (BHU3Y).
HewusBecTHO, Kyna aencst 00beM IpyHTa BOPOHKU (B HEil OTCYTCTBYIOT KaKue-
JI0O cieabl BOAHBIX MICTOYHUKOB, KOTOPbIE MOTJIU Obl pa3MbIBaTh U PACTBO-
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PSITb IPYHT), KOTOPbIii peBbiaet 30 MutH M. [yOGuHa eliie 0aHOi BOPOHKM
coctabisgeT 248 M. Ha rope Takxke HaxoauTcs neliepa (TOHHeNb? ) JIUMHOMN
1,35 kM.

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

PasmMepnl BopoHOK (111aXT?) ONTUMAJIbHBL IJISI pa3MellleHUSI TOHHEIEIIPO-
xomueckoro MmexanmsupoBanHoro Komruiekca (TTIMK), obmas amnHa Ko-
Toporo MmoxeT gocturath 100 M. [lmyOuHa ycTpoiicTBa TOHHENEH SIBJISIETCS
Ha/Ie>XKHOM 3alIUTON OT METEOPUTHOI OOMOApAUPOBKH, TaK KaK pacIljlaBUTh
CJI011 TOPHO TTOPO/IbI TOJILIMHON B HECKOJBKO COT METPOB MPAKTUUYECKU HE-
BO3MOXHO.

Huxe mpuBoauTcs xapakTepucTuKa omHoro u3 Hemenkux TITMK
(puc. 212). BriojiHe BepOSITHO, YTO MOA0OHbBIE KOMILIEKCHI MOTJIU TTpUMe-
HSITBCS B IPEBHEM BbICOKOPA3BUTOM rOCYIapCTBE MPY MPOKJIAAKE MOA3EMHBIX
TOHHEJIel M0 BCel IIaHeTe, B TOM YKCJIe U Ha CTOJIOBBIX TopaxX. Tsokesbie
4acTU MEXaHU3MOB KOMILIEKCOB BecoM B 150—200 TOHH AOCTaBJISLIMCH Ha
TOpPBI U OITyCKAIUCh B IIPpeABapPUTEIbHO MOATOTOBICHHBIE IIaXThl (BOPOHKM)
C MCIOJIb30BaHMEM Aupuxkabieii. B maxre ocyiecTsisiaack cOopka KOM-
IUIEKCOB M OCYIIECTBIISIACH MPOKIIanKa ToHHeel. [Tpu aToM He ObUIO He-
00XOIMMOCTH B YCTPOMCTBE BEPTUKAJIbHOTO KOHBEMEpa IJIs TPAaHCIIOPTH -
POBKU pa3zpabOTaHHOIO IPYHTA Ha MOBEPXHOCTh ropbl. OH M3 1IAXThl MO~
HUMAaJICSI C UCTTOJIb30BaHKEM TPY30IOABEMHBIX MEXaHU3MOB TUPUKAOIIS U
TpaHCIIOPTUPOBAJICS B 0TBaJIbl. OTBaIbl TPYHTA Ha 3eMJIe MOTJIM UMETh (DOp-
MY MUpaMu.
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Puc. 212. TonHenenmpoXxoa4ecKuii MexaHM3MpoBaHHbIM KomIieKe Herrenknecht

CnpaBoyHble maTepuanbl

HemewuKunii TOHHeNenPoXoAYeCKUiA MeXaHU3NMPOBAHHbIA KOMMNJIEKC
(TAMK) Herrenknecht S-956. npeacrasnset coboii 3-3TaxHbIi Nepeasux-
HoM 3aBoA AnHOM 66 M 1 maccoli 6onee 1600 TOHH. BHeWwHUI gnameTp
pesaHus rpyHTa (byayLliero ToHHens) coctasaset 10,85 m.

TNMK cocTtouT uns:

® r0/IOBHOM YacTU LWNTA;

* poTopa Becom 156 ToHH (Hambonee TAXKeNan YacTb KOMMIEKCA);

® LIHEKOBOTO M IEHTOYHOIO KOMMJIEKCHOTO KOHBeMepa;

* 6/I0KOYKNaZAuMKa C rMApaBANYECcKUM NPUBOLOM;

® Tpex TEXHONOTMYECKUX TENIEXKEK C TEXHO/IOrMYECKMM 060pya0BaHM-
eM: KOHAMLMOHMPOBaHMA pa3pabaTbiBAEMOro rpyHTa, LLeHTPaM30BaH-
HOM CMa3KW, HarHeTaHWsA TaMMNOHaXXHOro PacTBopa, OXNaXKAeHMA U
BEHTUAALMMN,

B xoZe NPOXOAKM rPYHT pa3pabaTbiBaeTcss pOTOPOM. 3aTeM OH Bbli-
rPYy»KaeTca LWWHEKOBbIM KOHBEMEPOM C MOIOCTM POTOPA HAa KOMMNEKCHbI
NIEHTOYHbIV KOHBEMep, C HEro — Ha JIEHTOUHbI TOHHENbHbIV KOHBENEp,
C IEHTOYHOro — Ha BEPTUKaA/IbHbIM KOHBENEP, C BEPTUKAIbHOIO KOHBEN-
epa Ha 0TBa/1bHbI KOHBEep 1 Aasee Ha MOBEPXHOCTb. Tem cambim obe-
cneymBaeTcA NosiHaA KOHBeepm3aLma Bblgaum rpyHTa C UCKAOYEHNEM
PYYHOrO TPpyAa M NUWHUX NeperpysokK.

Mocne pa3paboTKM rpyHTa Ha A4J/IMHY 1,8 M, BOKOYKAaAYMK MOHTUPYET
»Kene3obeToHHOE BOAOHENPOHULAEMOE KO/bLO 064eKN. OTTaNKMBasCh
oT npeabiaywero Konbua, TNMK npogonKaet NpoxoaKy U MOHTUPYeT
cneaylouee Kosblo, 0CTaBAAs nocae cebs roToByto 3aKpenaeHHow
BblpaboTKy.

Ha LMK NpoXoaKu anemeHTbl 064e/1K1, TOMMNOHAMKHbIM PacTBop U
BCMOMOraTe/ibHble MaTepuasibl AOCTABASAIOTCA AN3E/IbHbIMU MY/IBTUTPAH-
CNOPTHbIMU CPEACTBAMM HA MHEBMOXOAY.
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Mpoun3BOAUTENBHOCTL KOHBEEepa Mo Bblgade pa3paboTaHHOM Nopoabl
coctasnset 1 TbiC. TOHH B Yac. JMHA NEHTOYHOTO TOHHE/IbHOTO KOHBEW-
epa — 80 3 TbiC. M.

Onsa obenyxusarnua TNMK Herrenknecht S-956 Heobxoauma 6puraga
49 yenoBeK B CMeHYy.

CpefHAA CKOPOCTb MPOXOAKM ABYXMYTHOro TOHHeNA coctasnseT 350—
400 noroHHbIX METPOB B mecAL,

Kak BunHo Ha puc. 15, B ciiydyae ec/ii TOHHENb IS 3alUThl AUPUKAOIsT
OT METEOPUTHOI 6OMOapAMPOBKM HAXOAUJICS HAa HEOOJIBIIIOM PACCTOSTHUN
OT MOBEPXHOCTHU TOPHI, TO 3TO MOTJIO MPUBECTH K 3aTTOJTHEHUIO TOHHEJS pac-
MUIaBJIeHHBIM TPYHTOM (B JaHHOM cllyyae, pacilaBIeHHbIM 0a3aJIbTOM, C
o0pa3oBaHMEM B JajIbHEIIIIeM, TIPU OCThIBAaHUHY 0a3aJibTa, CTOJI00B) U YHIY -
TOXXEHUIO BHICOKOTEXHOJIOTUUHOM TeXHUKU. PasMepsl TOHHE s Ha puc. 15
cocTaBysuu 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 MyiaHeTe 00JIbIIOro KOJNYeCTBA HEJOCTPOSHHBIX CTOJIOBBIX TOP
0e3 MoCTpoeK U TOHHEJEeN, CO3aHne CTOJOBBIX TOp ClIelyeT OTHECTH K Te-
puoay 16,1—12,8 TeIC. JIeT Ha3a1, KOTOPbIi IIPeIIIEeCTBOBA TMOEIN BEICOKO-
Pa3BUTOTO IpeBHEro rocyaapcTBa. BrojiHe BO3MOXHO, YTO CTOJIOBbIE TOPbI
Hayajau cO30aBaThCs 32 HECKOJIBKO MECSATKOB JIeT 10 TMOeIU BHICOKOPa3BH -
TOTO JipeBHero rocyaapcrsa. Ho Tak:ke BO3MOXHO, YTO CTPOUTENLCTBO CTO-
JIOBBIX FTOP HAYAJIOCh B HaUaJie YKa3aHHOTIO Iepro/ia, a 3aTeM ObLIO ITPUOCTa-
HOBJICHO B CB$I3U C Tpe/rojaraeMbIM OTCYTCTBUEM B X OCTPOI HEOOXOAM -
MocTu. M cTaam cTpOouUThCSI He 3alIUIIEHHBIE OT METCOPHUTHBIX
060MOapaINPOBOK «aHTUYHBIE» TOPOAA.

2.2. CKOTOBOACTBO M TeppacHoe 3emnegenue

KTo nmosiBUIMCH paHbllie — 3eMJenallilbl-CKOTOBOAbI UM OXOTHUKHU CO-
ouparenu? Kazanoch Obl, IIyITbIi BOIIPOC, OTBET HAa KOTOPBIM 3HAET KaXKIbIi1
1IKOJAbHUK. COrJIacHO U3BECTHOI 3BOJIIOIIMOHHOI Teopuu Y. JlapBuHa, Mpo-
IIeCC pa3BUTHS YeJIOBeKa MMEET TUIaBHBINM M TTIOCTETIEHHBII XapaKTep — OT
OCBOEHUSI TTPOCTHIX TEXHOJIOTHUI K OCBOCHMIO 00JIee COXKHBIX TEXHOJIOTUIA.
Ho Teopus sBomormmonHoro pa3BuTus Y. JlapBrHa He YIUTHIBACT BIUSHUS
KaTaKJIM3MOB Ha 3emJie, KOTOpbIe OUEHb CYIIECTBEHHO MOTJIU BIUSITh Ha pa3-
BUTHE YeJIOBEKA U BCEro OpraHMueckoro Mypa Ha ruiaHere. [TpocTbiM mpu-
MEpOM 3TOMY MOXKET SIBJISIThCS MCUE3HOBEHME NTMHO3aBPOB Ha 3eMJie TPpH-
MepHO 65 MuTH JieT Ha3a. [logasisioniast 9acTh COBPEMEHHBIX YICHBIX CUM -
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TaeT, YTO OCHOBHOM MPUIMHOMN MCUE3HOBEHMSI IMHO3aBPOB SIBJISIETCS MaAcHUE
OrpOMHOTO acTepouia Ha 3eMIII0 B yKa3aHHBIN Iepruo BpeMeHu (puc. 213).
DTO0 moATBepKIaeTCs HaInureM KpaTepa Yukcysyo Ha moyoctpoBe FOkaran
B LleHTpanbHOI AMepuKe, TO €CTh TPUUMHON MCUE3HOBEHUS JUHO3aBPOB
CUYMTAaeTCs KaTaKJIMW3M Ha IUIaHeTe, a He AeHCTBUE eCTeCTBEHHOTO 0TOOpa
COIIACHO TEOPUHU 3BOJIIOLIMOHHOTO Pa3BUTHSI OPraHUUECKOro MUpa Ha 3eM-
e Y. lapBuHa.

Puc. 213. Unmoctpalivs K OCHOBHOM BEPCUMHU YYEHBIX O THOEIU AMHO3aBPOB Ha 3eMJie

CnpaBouHblii MaTtepuan (M3 Bukunegum)

Mpu nageHuu acteponga 65 maH neT Hasaz BMecTe C He NTUYbK-
MW AMHO3aBpPaMK BbIMEPJIM MOPCKME 3aBPONCMAbl, B TOM YUC/Ie MO3a-
3aBpbl U N1€3103aBpbl, AeTatoLLme Auepbl (NTepo3aBpbl), MHOrME MO-
JIIOCKK, B TOM YMCNE aMMOHUTbI U BENEMHUTBI, U MHOXKECTBO MEIKMX
Bogopocneit. Bcero norn6o 16 % cemeitcte MOPCKMX KMUBOTHbIX (47 %
POA0B MOPCKMX MBOTHBIX) 1 18 % cemeincTs CyxonyTHbIX MO3BOHOUYHbIX,
BK/IOYAA NPaKTUYECKM BCeX KPYMHbIX U CpeaHUX No pasmepy. Bee cylue-
CTBOBaBLUME B MEe3030€ 3KOCMUCTEMbI Bbl/IN NOIHOCTLIO Pa3PYyLLEHb!, YTO
BMNOC/NIeACTBUM PE3KO NOACTErHY/10 3BOMOLMIO TaKUX TPYNM }KUBOTHbIX,
KaK NTULbI M MNeKoMUTaloLWMe, 4aBLNX B Havane najaeoreHa orpomMmHoe
MHoroob6pasue popm 6n1arogapsa 0cBOO6OKAEHNIO HONbLINMHCTBA 3KO10-
TMYECKUX HULW. Tem He MeHee BOIbLUIMHCTBO TAKCOHOMMYECKMX rPynm pac-
TEHMUI U }KMBOTHbIX Ha YPOBHSAX OT OTPAAA U BbiLLe Mepexunsio sToT Nepuoa.
He BbIMep/n Mesikne CyxonyTHble 3aBPOMnCuAabl, TaKMe Kak 3meu, Yepe-
naxu, ALLepuLLbl M NTULbI, @ TaKKe KpoKoaANIoMOpPbI, BKAOYAA LOMKMB-
LUIMX 40 HAWWX AHEN KPOKOAMMOB. BbIXKMAKN BaAMKaliLLMe poaACTBEHHUKN
aMMOHUTOB — HayTU/YCbl, M/IEKONUTAIOLLLME, KOPaJ/Ibl U HA3eMHble pac-
TeHusA. CyllecTByeT NpesanosioKeHne, YTO HEKOTopble He NTUYbU AUHO-
3aBpbl (ragpo3aspbl, TEPOMNOAbI M Ap.) cyliecTBoBaau Ha 3anage Cesep-
HOW AMEpPUKM 1 B UHAWUM B TeYEHME eLé HECKO/IbKUX MU/IZIMOHOB /1eT B
Hauya/ie naneoreHa Nocse Ux BbIMUPaAHUA B APYrMX MecTax.
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W3BecTHBII COBETCKMIA yueHbIli-aseoHTon0T u nucaTtenb M. A. Eppemon
B TIOCJIECIOBUHU CBOel KHUTH «Jlopora BeTpoB. [oOuiickue 3ameTku» [4], ro-
CBSIIICHHOM pe3yJabTaTaM TPeX MUCCIECAOBATEIbCKUX SKCIICAUIINI B TIOJYITY-
cThiHIO [00U B MoOHroauu, nejiaet yiuBUTEIbHEHIIIE BbIBOABI, KOTOPbIE
MOTYT SIBJISITHCST KOCBEHHBIM TTOATBEPXKACHEM BIMSTHUS KaTaKJIM3MOB, CBSI-
3aHHBIX C TPABUTAILIMOHHBIM BO3/ieiicTBUEM JIyHBI, Ha 3BOJIOLIMIO TMHO3aB-
poB Ha 3emJie MAJUTMOHBI JIET Ha3al: «...AHaJN3 3aXOPOHEHNST IUHO3aBPOB
1mokasaj, 4YTo KaXXJIblil poJ 3TUX UCIOJUHCKHUX SIIEPOB 3aHMMAJ 0COOYIO,
MPUCYIIYIO TOJBbKO €My 30Hy oouTaHus. [IpexxHue npeactaBieHus, puco-
BaBILIME XXKU3Hb JMHO3aBPOB BCEX BMECTE, B OMHOM Kyue, — HEBepHBI. [J1aBHbIC
TPYIITbI AMHO3aBPOB O0UTAIM B TPEX Pa3HbIX 30HAX.

Camble Ooublme SIepbl — 3ayporioibl (puc. 214) — ObUIM XUTEISIMU
HU3MEHHBIX OTKPBITHIX To0epexxuii. [To TakuM nmodepexnbsiM, OUeHb IIUPOKO
pacrpocTpaHeHHBIM B MEJIOBYIO SITOXY, XOIWJIM TPOMATHBIE PUIMBHBIC BOJI-
HbI (BEpOSITHO, IIyHaMMU, CBSI3aHHBIE C TPaBUTAILIMOHHBIM BO31eicTBUEM JIyHBI
Ha 3emmo!? — npumeuanue C.K. fIkoeresa). Hukakue npyrue XXUBOTHBIE,
KpOMe TMTaHTCKUX 3aypOIOA0B C UX TSKEIbIMU KOCTSIMU U CTPAIIHBIMU KOT-
TSIMU, HE MOTJI TIPOTUBOCTOSITh HAITIOPY STUX BOJIH.

Puc. 214. 3ayponioasl. PekoHcTpyKius

VYrKoHOCHIe AMHO3aBPHI (puc. 215), TakKe TOCTUTIINE TUTAHTCKOM BEIN-
YUHBI, YKPBIBAIUCH B TIIyOOKUX MTPOTOKAX CPENM 3aTOTUIEHHBIX TPUOPEXKHBIX
JiecoB. OHU He ObLIM YeTBEpOHOTUMU, Kak 3aypornonbl. CTosl Ha 3aIHUX HO-
rax u 0ajaHcupys MepeTHUMHU, CHAOXKEHHBIMM TUTaBATEIbHBIMU TTEPETIOH -
KaMu, Kak BecJlaMu, 3TH S11epbl HE O0SUTUCH U IIIECTUMETPOBBIX ITyouH. Mc-
MOJMHCKME XUIIHbIE TMHO3aBPbl — KapHO3aBphI (puc. 216) He MOrIn clie-
JOBaTh Ha Takyl TJIYOWHY 3a YTKOHOCBhIMU. OHU oOuTanu B Gosee
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BO3BBIIICHHBIX 00JIACTSIX HU3MEHHOCTEH U 37IeCh OXOTUJIMCH Ha IPYTUX Tpa-
BOSIAHBIX — MEHBIINX pa3MepPOB U He MPUCITOCOOJIEHHBIX K OOMTaHUIO B IJTy-
O0okux OosoTax. Takue TpaBOsiAHbIE — MaHLUpPHBIE (puc. 217) u poratbie
JIMHO3aBPbl — 00J1aaJIN TSIKEIbIM 3alIUTHBIM BOOPYXXEHHUEM, CUIILHO Orpa-
HUYWBABIINM arTeTUThI XUIITHUKOB.

Puc. 215. YTKoHOCHIe TMHO3aBpbl. PeKOHCTpYKILIMS

Puc. 216. KapHo3zaspsl. PekoHCcTpyKIIMs
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Puc. 217. ITanumpHBIil [MHO3aBp. PeKOHCTpYKIIMS

TakoBbI TpH IJIaBHBIE 30HBI 0OMTAHUS TMHO3aBPOB, 110 KOTOPHIM TEIIEPh
M HYXKHO pacIpeaessiTh BCeX 3TUX UCIOJMHCKUX siepoB. I1podiaema pas-
MHOXEHMSI AUHO3aBPOB B CBETE YCIOBUI UX CYIIECTBOBAHUS CTajla OCOOEH-
HO MHTepecHOo. O4eBUIHO, YTO YTKOHOCHIE TMHO3aBPhI 1 3ayPOITOIBI 005~
3aTEIbHO JOJLKHBI ObUIM BEIXOAUTD Ha CYIITY JJIsT OTKJIaAbIBAHUS STLI B KAKMX-
TO CHELMATbHbBIX YOCKMIIAX.

MBI He cMOTIIM TTPOCIEAUTh TOPU30HTHI CAMBIX IIOC/IETHUX MOMEHTOB Me-
JioBoro neproaa. OHu, MOXeT ObITh, cCOXpaHuIMch B Boctounoii [oou, nccie-
JIOBaHMe KOTOPOU He ObLIO BBITIOIHEHO, TaK KaK 9KCIeAnII1s HepopadboTaa
OJIVH roj1 10 Iu1aHy. BeJlnkoe BEIMMpaHUe IMHO3aBPOB — BOIIPOC CJICAYIOIIEeH
aKkcrenuuny B Monromio. OIHAKO yKe ceitdyac Mbl MOXKEM CKa3aTh, YTO OHO
He ObLIO TAKMM MMOBCEMECTHO BHE3aITHBIM, KaK 3TO IIPEACTaBJISIOCH PaHbIIIe.

BeposiTHO, Ha TeppuTOpUM A3MAaTCKOI0 MaTepUKa OMHOBPEMEHHO CYIIIe-
CTBOBaJIM 00JIaCTH, B KOTOPBIX XXMJIU TMHO3aBPHI, IIPEUMYIIECTBEHHO 00JI0-
Ta U JeJIbThI peK, a TakxKe 0071aCTH, HAaCceJIeHHbIC MJIEKOMUTAIOIIUMU, KB~
IIMMU B CyXMX 1 BO3BBIIIIEHHBIX MECTaX, BO3MOXKHO, 1 Ha IepeBbsiIX. TAKOBO
BEPOSITHOE COOTHOIIEHUE MOCIEAHNX CI0EB BEPXHEro MeJja U IajieolieHa.
B s011eHe npeBHIE MJIEKOMUTAIOILINE BCE eIlle 00MTAaIM BIOJIb peK 1 03ep, Ha
OITYIIIKAaX JIECOB.

PacTurenbHOsIIHBIE 3BEpU ITUTAIMCH IIPEUMYIIECTBEHHO MITKOM, CBSI-
3aHHOI C BOOAHBIMU OacceiiHaMM pacTUTeIbHOM Nuileii. TaKoBBI IpeBHIE
TPYIIIBI AUHOLIEPAaTOB, KOPMU(OIOHTOB, aMMHOIOHTOB U npyrue. HamomHiIo,
YTO B NajeoneHe MOHroanu HaliieHbl OCTaTKX TaK Ha3bIBa€MBbIX I0OXKHBIX
KOIIBITHBIX — CTPaHHBIX 3BEpeii, Jocelie U3BECTHRIX TOJIBKO B KOXHOIT AMe-
puke (3TO MOXET CBUAETEIbCTBOBATh O CBSI3M MAaTEPUKOB MEXKIY COOO0I B
npoiioM — npumeyanue C. K. Akoenesa). DTo BaXXHOE yKazaHue, TOBOPSIILIEe
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0 TOM, YTO B Hayajie KaifHO3051 MJIEKOTTUTAIOIINE YK€ IIMPOKO PACCETUINCH
10 BCEM MaTepuKaM.

B onuroliieHe u mo3aHee — B HEOTeHE, BO BTOPOIA TTOJIOBUHE TPETUIHOTO
nepuoza, ayHa MiIeKOnUTaommnx MOHTOJIMY CTAaHOBUTCSI COBEPILIEHHO O/ -
HaKoBoOi ¢ (payHoI1 Hameit CpenHeit Azuu, Cubupu u Kazaxcrana. Marepuk
C CYyXMMHU CTEMSIMU — CaBaHHAMU — MTPOCTUPAJICS Ha BCIO TUIOLIAAL A3UU...».

A 3a HeckoabKO ThicsueneTuil 1o M.A. EppemoBa erureTckuii Xpel B
nuanore [1naToHa «Tumeit» Toxke KacaeTcst 30H OOUTaHMSL. .. TIOJE, HO TOJIb-
KO, KOHEYHO, TBYX 30H OOUTaHMSI, a He TpeX. BOT, YTO TTOBECTBYeET eTUTIETCKUIA
JKpell, CChIasiCh Ha IPEBHUE 3aITMCH B apXUBaX eTUMEeTCKUX XPaMOB: «...TeJa,
BpalllalolIKecs: Mo HEOOCBOAY BOKPYT 3eMJIM, OTKJIOHSIIOTCSI OT CBOUX MTyTeEN,
U TIOTOMY Yepe3 U3BECTHBIC MPOMEXKYTKH BpeMEeHH Bce Ha 3emiie TMOHET OT
BEJIMKOTO TloXapa. B Takue BpemMeHa o0uTaTe/ M rop U BO3BbILIEHHbIX JIM0O
CYXMX MECT MOABEPXKEHBI O0Jiee TTOTHOMY MCTPEOICHUIO, HEXXEIU Te, KTO
JKMBET BO3JIe PEK WJIM MOPSI; a IOTOMY MTOCTOSIHHBIM Halll 6yaroaereab Hun
130aBJIsIeT HAC U OT 3TO Oefbl, pasiauBasich. Korma xxe 6oru, TBops Haa 3eM-
JIeil ourIlleHKe, 3aTOIUISIIOT €€ BOJaMU, YIIEJIeTh MOTYT BOJIOINAChl U CKOTO-
BOZBI B ropax, MeXKIy TeM KaK 00MTaTeJIN BalllX TOPOIOB OKa3bIBAIOTCS YHE-
CEHHBIMU ITOTOKAMU B MOPE, HO B Hallleii CTpaHe BOJa HU B TAKOE BpeMsl, HU
B KaKoe-T11M00 MHOEe He TajgaeT Ha MOJIsI CBEepPXY, a, HalIpOTUB, 110 TIPUPOJIE
CBOEIT TOMHUMAETCSI CHU3Y».

3axumouenue M.A. EdppemMoBa u uHdopmalius erurneTckoro xpeiia mo-
3BOJISIIOT CHEIaTh MTPOCTO MOPA3UTEIbHEN NI BBIBO, YTO UMEHHO TUTaHT-
CKMe pa3Mepbl JMHO3aBPOB M 30HbI UX OOMTAaHUS MMO3BOJISLIU TMHO3aBpaM
BBIKMBATH ITPU KaTakIu3Max (TJIaBHBIM 00pa3oM, MeproANYEeCKUMM IlyHaMK
B IPEBHOCTHU) Ha 3emJie, BbI3BaHHBIMU IPaBUTALIMOHHBIM BO3/1EeHCTBUEM
Jlynel Ha 3emutio! bojiee MeIKye MIEKOIMUTAIOIINE XKUBOTHbBIE TIPU IyHAMU
MPOCTO MacCOBO MOrMbau.

OnuH 13 BUAOB AMHO3aBPOB, CIMHO3aBp (puc. 218), Kak Helb3s aydlle,
MOATBEPKAAET CeTaHHbIN BhIlIe BbIBOA. CTpoeHUe CIIMHO3aBpa MO3BOJISLIO
€MY YCITeIITHO OXOTUTBCS Ha CyIIle, a TaKKe Ha IT00epekbe U B ICJIBTE U MO~
Me pek. OHaKO MO3BOHOYHUK CITMHO3aBpa CBEPXY JAOMOJHEH OTPOCTKAMU
CIIMHHBIX ¥ XBOCTOBBIX ITO3BOHKOB, KOTOPBIE CBOMMU pa3MepaMu 1 (popMoii
00pa3yloT cBOeoOpa3HbIil «Mmapyc». Takoil «mapyc» He Hy>KeH IpU 0XOTe B
MecTaxX OOUTaHUS CITMHO3aBpa. OIHAKO «ITapyc» MOT UCIIOIb30BAThCS CITU-
HO3aBPOM KaK TMIPOCTAOMIM3aTOP B BOJHOM MOTOKE MPU HEOXMUIAHHBIX
myHamu (puc. 219), cnacas ero ot rudenu. KoneuHo, peub UIeT o mepruoan-
YECKMX IIyHAMH BBICOTOM B HECKOJIBKO METPOB MU HECKOJBKO JAECITKOB
METPOB, a He 0 KaTacTpo(hUUeCKUX IlyHaMU BBICOTOM B COTHU METPOB.
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Puc. 219. [pebenb-T1aBHUK CTUHO3aBpa (KaK rMIpoCcTabuiIn3aTop) —
LIAHC Ha CMIACeHMeE MPU LIyHaMU

CnpaBouHblii MmaTtepuan (13 Bukunegum)

CnuHo3aBp 061343aN OAHUM U3 CaMbIX AJIMHHbIX Yepenos cpeam
BCEX NJOTOAAHbIX IMHO3aBPOB, AocTUraswum 6onee 1,5 m B anmHy. Ye-
pen umen y3Kkyto Gopmy € YentoCTAMM, 3aN0HEHHBIMU NPSMbIMU KOHY-
coobpasHbimu 3ybamu. Camblii KpynHbid U3 06pasLLOB CMHO3aBpa, U3-
BECTHbI NMLWb No dparmeHTam Yepena, No PasNYHbIM BapmMaHTam pe-
KOHCTPYKLMM MOT MmeTb annHy oT 12,57 o 16 m 1 maccy ot 7-9 ToHH Ao
12 TOHH, a Npu onpeaeneHHbIX AONYWEHUAX B PEKOHCTPYKUUN — U 40
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20 ToHH (B mocnepHem caydyae, oH 6bin 6bl CAMbIM MACCUBHbBIM U3
M3BECTHbIX Teponod,). OfHOM U3 OTANYUTENbHbIX YEPT CMMHO3aBPa ABAA-
€TCA ero N03BOHOYHMUK. OTPOCTKM CMIMHHBIX M XBOCTOBbIX MO3BOHKOB CBO-
MM pasmepom 1 Gopmoit 06pasytoT cBoeobpasHbIi «napyc». Moxoxue
06pa3oBaHUA UMENUCh U Y APYrUX AMHO3aBPOB (CNMMHO3aBPUAbI, HEKO-
TOpble OPHUTOMOAbI), A TaK¥Ke Y APEBHUX AMancua u cuHancug,. HasHa-
YyeHue «napyca» ABNAETCA NPEeAMETOM MHOFOYMCAEHHbIX AUCKYCCUA.
OpHOW U3 NnocnefHUX rMNoTe3 ABNAETCA ero Pojb B Ka4ecTse rmapo-
cTabunusartopa.

BeposiTHO, OHUM M3 caMbIX apTyMEeHTUPOBAaHHbBIX 10KAa3aTebCTB 1yHa-
MM Ha 3eMJie B MPOIUIOM SIBJISIOTCS... KpoKoauabl. CoBpeMeHHbIE KPOKO-
nuitbl (puc. 220) MOTYT BbIpacTarh B JUIMHY 10 7 M 1 BECUTh 00Jiee TOHHBI.
OHM cIOCOOHBI 00XOAUTHCS 0€3 KMCI0PO/1a OKOJIO Yaca U HECKOJIbKO MeCsI -
1eB — 6e3 nuiu. [TpoaoKUTeIbHOCTD XKU3HU KPOKOIUIIOB OoJiee cTa JIeT.
ITpu 5TOM OHM — CYIIIECTBa XOJIOMHOKPOBHBIE, HE CITOCOOHBIE PETYTMPOBATh
Temriepatypy teja. VUM 1j1s1 HopMaibHOI aKTUBHOCTU HYXKHaA TeMrepaTypa
Bozayxa 30—35°. IIpu Temmneparype 20°KpOKOAMI yXKe He MOXKET €CTh, a IIpU
TeMIiepaType Huke 15°0H nepectaeT ABuratbcst. [loaTomy B Halle BpeMst Kpo-
KOAUJIbl OOUTAIOT TOJBKO B TPOMMYECKUX paiioHax A3uu, Adpuku, ABCTpa-
suu U B CeBepHoii u KOxxHoit AMepuke. M ¢pakToM CBOEro CyiiecTBOBaHUS
KPOKOJMJIBI TOKA3bIBAIOT, YTO CIMIIIKOM OOJIbIIIOTO CHUXKEHMSI TeMITepaTyphbl
pY NajJieHy actepouaa 65 MIIH JieT Ha3all, Ha 3eMJie He ObLI0. YUYeHble CUu-
TaloT, YTO 3a Mmoceaane 60 MITH JIeT KPOKOIMIIBI ITPAKTUUYECKU HEe SBOJTIOIIN -
OHMPOBaIU. Ml MpUUMHON 3TOr0 MOXKET ObITh TO, UTO MIJIs1 yKa3aHHOTO TepH -
o/1a BpEMeHU OHU UJIea]IbHO TPUCIIOCOOMIUCH K MEHSIIOLLIMMCSI TIPUPOIHBIM
YCJIOBUSIM, B TOM YMCJIe M K MHOTOUMCIIEHHBIM KaTakiin3Mam Ha 3emute. Cy-
1IeCTBEHHAasI 3BOJIIOLMSI KPOKOIMUIOB TPOU30IILIA 3HAUUTEJIbHO PaHbllIe, U Y
YUEHBIX UMEIOTCS JOKa3aTeIbCTBA, YTO B MEJIOBOM TTepHOIe ME3030MCKOM
aphI (66—145 MITH JIeT Ha3a1) Ha fore HeIHeITHero Kopeiickoro nmojyocTpoBa
KU IBYHOTHE KPOKOIMIOMOPGhHI — HaJeKue TPEIKH COBPEMEHHBIX KPO-
koauioB (puc. 221). Ho, B oTnuMe OT yTKOHOCHIX AMHO3aBpOB (puc. 215),
Tak>Ke 0OMTaBIIMX B ITyOOKOBOJHBIX BOIOEMaX, KPOKOIUIOMOP®HI B MPO-
11ecce PBOJIIOLIMU CTaJIU UCTIOAb30BaTh AJIsl MEPEABMKEHUS U TIepeTHUE KO-
HeuHocTu. Huskue, umetoiiue ootekaeMyto (hopMy, C MOIITHBIMU MEePeTHU -
MM 1 3aTHUMU KOHEYHOCTSIMHU, YMEIOIIIUE 3aJIeraTh Ha caMoe THO BOJOEMOB
U 1axKe 3aKaIbIBaThCsl PU OMACHOCTU, KPOKOIWIIbI UIeaJIbHO MTPUCTTOCOOU -
JIUCh K TIPOTUBOCTOSIHUIO C IlyHamMu! A METEOPUTHBIE OOMOAPAMPOBKY U MO~
)Kapbl MO MOHSTHBIM MPUYMHAM JJISI HUX OOJIbIIONW OMAaCHOCTU He
MPEACTABIISUIN.
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Puc. 221. JIByHorue KpokoauioMopdbl — BEPOSITHbIC MPEAKA COBPEMEHHBIX
KPOKOIMIIOB

HHTepecHbIM sIBISIETCS BOMIPOC, € KAaKOro BpeMeHu JIyHa Hauaia oKasbl-
BaTh CYIIIECTBEHHOE I'paBUTALIMOHHOE Bo3aelicTBue Ha 3emmio. 1. A. Edppemosn
[4, c. 351—352], cchutasich Ha HalileHHble B MOHTOIMM OTIIEYaTKA OYEHb
JIPEBHUX PACTEHUI — TJIOCCOINTEPUCOB, KOTOpbie 250 MJIH JieT Ha3al ObUTu
LIMPOKO pacnpocTpaHeHbl B FOxHo Adpuke, ABctpanuu, MHauu, AHtap-
ktuae u FOxxHoit AMepuKe, CUMTAET, YTO SKBATOP MEPMCKOTO Mepuojia Bpe-
MEHU CTOSLT «BEPTUKAIBHO», KaK Halll COBPEMEHHBII MEpUAMaH. A U3 OTOTO
clIeflyeT, YTO OCh BpallleHUs1 3eMJIM B yKa3aHHBbI MepUro/ Jiexkasia B MI0CKO-
CTU DKJIMITUKH, TO €CTh B TUIOCKOCTH BpallleHUsI Tu1aHeT BOKpyr CosHIa.
[Tocnenymolee n3MeHEeHUE MOJOXEHUST OCU BpallleHUsT 3eMJIM MOTJIO ObITh
CBSI3aHO C MTaJieHUEM Ha TUTAaHETy TUTAHTCKOTO acTepona B AHTapKTHUIE B
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paiioHe 3emuin Yuskca rpuMmepHo 250 MIIH JieT Ha3aa. B pailoHe mageHust
actepoua obpaszoBacst Kparep auameTpom okoio 500 km. [Tpubausuresnb-
Ho 200—220 MJIH JieT Ha3aj, 10 MHEHUIO Psa YYeHbIX, Ha 3emiie Hayaloch
paszaeneHne eIMHOro cyrepkKoHTuHeHTa [TaHren Ha Gosiee MeKre KOHTU -
HEHTHI (puc. 222) 1 NOSIBUINCH AIMHO3aBphl. O0E 3TU TMUIOTE3bl MOTYT CBU-
JIeTeTLCTBOBATh O BOBHUKHOBEHUU Ha 3eMJIe MOILHBIX TPUIMBHBIX BOJH WU
IIyHaMH, BEI3BaHHBIX I'PaBUTAIIMOHHBIM Bo3aeiicTBueM JIyHbI. [1pu paccMo-
TPEeHU BO3MOKHOI CXeMbI pa3aeeHUs KOHTUHEHTOB (puc. 222) MOsIBIISET-
CS1 MBICJIb, YTO EMY TaKXKe CITOCOOCTBOBAIM HEOTHOKPATHBIE yIapbl KAKOTO-
TO TUTAHTCKOTO... He0ecHOro MojoTra! Ml TakuM MOJIOTOM MOTJIM OBITH TH-
TaHTCKHE acTeporabl (BO3MOXHO, CIYTHUKM JIyHBI?), CBeIeHUS O TTaAeHUM
KOTOPBIX Ha 3eMJTI0 UMEIOTCSI B HacTosIee BpeMsi. OrpoMHBIe TIPUIMBHbBIE
BOJIHBI CTaJIX pa3ABUTraTh YaCTU Pa3dMBaeMOro acTepouIaMu eIUHOTO CY-
nepkKoHTUHeHTa. Ha cyilie mpoTUBOCTOATH HATIOPY TAKWX IMTPUIMBHBIX BOJH
MOTJIM TOJIbKO TMTaHTCKME AUHO3aBphl. K aToMy clieayeT 106aBUTh, YTO Ha
CEeroIHSIIIHUI IeHb 3aJIeXKU YIJIel ¢ TposIBIeHUSIMU He(TH 1 ra3a, oopa3o-
BaBILIMXCS TTPYU METEOPUTHOI OOoMOapaupoBKe TOPHSIHUKOB, OOHAPYKEHBI B
Mopoaax, OTHOCSIIIMXCS K JUarna3oHy BpeMeHu oT 2,58 1o 360 MuTH jieT Ha3af.
IMosTOMy yKa3aHHBIN BEITIE CPOK B 360 MJTH JIeT Ha3al MOXHO OPUEHTHUPO-
BOYHO CUMTATh HAYaJIOM T'paBUTALIMOHHBIX BO3AeUCTBUM JIyHBI Ha 3eMJTiO.
o sToro nepuoaa JlyHa HaxoguIach CIUIIKOM JAJIEKO OT 3eMJIU U €€ Ipa-
BUTALIMOHHOE BO37IeMICTBHUE OBIJIO HE TAKMM CYIIECTBEHHBIM.

CreayeT OTMETUTh, YTO BO3MOXKHAS cXeMa pasfe/ieHUsI KOHTUHEHTOB
(puc. 222) He yIUTHIBAaET HAJIMUME KOHTUHEHTA, COeIuHSIIo1Iero noHuio u
AMepUKY, KOTOpBII M300paxeH Ha KaMeHHOM riobdyce Coromaiiopa
(puc. 265).

Teopnst apeticha KOHTHHSHTOB
B reoJIOTUYeCKOM UCTOPUM
SeMiiu

150 muth et FOpa 65 mtH et Men YerpepThlil meproa
HalI JHH

Puc. 222. Ilpeanonaraemslii npeiih KOHTUHEHTOB Ha 3emiie
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ITo Bompocy Havyasga rpaBUTAIIMOHHOTO BO3AeCTBUS JIYHBI HA 3eMITIo
0YEeHb MHTEPECHBIMU SIBJISTIOTCSI B3MJISIIbI YYEHBIX HA IUKJIUYHOCTb U3MEHEe-
HUI re0JIOrMYECKUX IMEPUOIOB B 30LIeHe (TPUOIU3UTENBHO 56—33,9 MITH J1IeT
Ha3a) ¥ MeJIOBOM reproe (TpuoIn3nTeIbHo 145—66 MiTH JieT Hazan). U3-
BECTHbI aMepUKAHCKUIA UICTOPUK U ucaTesib Yapibs Xanryn (1904—19821r)
otMeTu1 B KHUre «I1yth nosmoca» (1970 ) cnenyronee: «...Jlist 6oee npes-
HUX re0JIOTMYECKUX MEPUOIOB TAKKE CYLIECTBYET PsII CBUACTEILCTB OBICTPBIX
U3MeHEeHU. JIelicTBUTEIbHO, 3Ta TeMa TaK HACTOMYMBO OTMEUeHa B CJI0SIX,
yto bpykc B cBoeM «Kimmmare ckBo3b BeKa» cchuiaercs Ha 21 000-neTtHuit
LIMKJI KIIMMATUYECKHX UBMEHEHU I, KOTOPBIH, [0 €ro MHEHUIO, CYILIeCTBOBA
B T€UEHME BCETO IepHro/ia 3011eHa, U 0K0JI0 15 MiH JieT. Ero mInTe1bHOCTD,
KOHEUHO, SIBJISIETCS JIUILb MPUOJIUZUTENbHBIM CPETHUM MoKa3aTejaeM, U UH-
TepBaJbl, BO3MOXHO, ObUIM OUYE€Hb HEPaBHBIMM 110 THHE. CChlIasiCh Ha ele
OoJiee IpeBHUI Tepuol, OH 3aMeuaeT: «UepenoBaHusl B MEJIOBOM TepUOJIE
MpeaIoaraloT LUK, KOTOPBIA OlleHWBaeTCs B 21 ThIC. JIET, HO 31€Ch HET
roJloBbIX cjioeB» (puc. 223). Ha HapyllieHMs B LIMKJIe yKa3bIBaeT APYroe uc-
clieloBaHMEe DOIIEHOBBIX TJIACTOB, OXBATHIBAIOIIMX MEPUO OT 5 MJIH IO
8 MJIH JieT. B 3ToM ciyyae mpucyTCTBOBaAIM €XerolHble Bapualuu, U OHU
YKa3bIBaJIU Ha JOJTOCPOYHBIE U3MEeHEHUS B 23 Thic. U 50 ThIC. JIET...».

Puc. 223. Unmoctpaniyst MeJIoBOTo Tieproa Ha 3emiie B 10ObIBaloIleM MeJl Kapbepe

CnpaBoyHbIA maTepuan

Men ABnAeTcA PasHOBUAHOCTbIO U3BECTHAKA, COCTOALLErO M3 MUHE-
pana KanbuuTa. Men umeet 6esblit LBET 1, B OT/IMYME OT 4OCTAaTOYHO
TBEPAOrO M NNOTHOTO U3BECTHAKA, ABAAETCA MATKMM U nopuctbim. O6-
pa3oBaHMe mena Havyanocb 6bonee 145 mnH net Hasag Ha AHe Mopel U
okeaHoB. OCHOBHOW COCTaB Mefla — 3TO KpolueyHble pparmeHTbl Kab-
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LIMTOBBIX PAKOBUH U CKeNeTbl NaHKTOHa. B cocTaB mena BxoaaT u 6onee
KpynHble dparmeHTbl, BKAOYAs HEMOBPEXKAEHHbIE CKeNeTbl NIaHKTOHA
1 pparmeHTbI CKesleToB Hosiee KPyMHbIX OPraHNM3MOB, TaKUX KaK MOJTIO-
CKM, UTTOKOXKME U MLLIAHKU. KpyrnHble MECTOPOXKAEHUA MeNa MMerTcs B
[AecATKax CTpaH, Takmx Kak ®paHums, lfepmanus, benbrus, Poccus u apy-
rux. Cnesyet ob6patnTb BHUMaHWE Ha AOCTAaTOYHO TOHKUI C/OW NOYBbI
TonwmHon 1,5-2,0 m Hag, mowHenwmnmn cnosmm mena (puc. 224-225).
37O XapaKTepHO A/1A BCEX Me/IOBbIX KapbepoB KaK B Poccuu, Tak 1 B Apyrux
cTpaHax. CunTaeTcs, UTo YepHO3eMbl PyCCcKOW paBHUHbI MOLLLHOCTbIO OKO-
no 1 m cdopmumpoBanuck 3a nepuog, 8 8—10 Tbic. neT. To ecTb CKOPOCTb
no4ysoobpasoBaHumaA Ha Pycckoii pasHuHe coctasnsana 0,1-0,12 mm B roa.
MmeeTcs n Bonee KoHcepBaTMBHAA OLLEHKa CKOPOCTM Noysoobpasosa-
HuAa — go 0,05 mm B roa. U3 aToro cieayer, 4To oV NOYBbI Haj, OT/10-
YKeHUAMM mena Hayan obpasosbiBaTbes 20—-40 Tbic. neT Hasaz,. To ecTb B
YKa3aHHbIl Nepvog BpeMeH Ha onpeaeNeHHbIX y4acTKax NniaHeTbl npo-
UCXOAMAN MOLLHENLINE NOAHATUA OTIOKEHU Mena U3 MOPCKUX yBuH
Ha NOBEPXHOCTb — LLeN MHTEHCUBHbIW Npouecc ropoobpasoBaHus. Takow
npouecc ropoobpasoBaHMA MOr 6biTb BbI3BAH KAKUM-TO KaTak/M3MOM
Ha 3emse. M noKa MMetoTca CBeAeHUA TOIbKO O pe3y/bTaTax UccnesoBa-
HWI aBCTPUMCKMX U HEMELKUX yUYeHbIX ApTypa Mo3HaHCKK U aMyHAa
Kuce, Kacatowmecs nageHus Ha 3emto NefaHOro CnyTHUKa JlyHbl (Mam
actepounaa?) npumepHo 22 Tbic. eT Hasaa. [peanonoXKnTenbHO orpom-
HbII acTepouz, Mor ynacTb B paiioHe OUANMNUHCKOTO MOPA U KYTOMUTHL
KOHTUHEHT, cCoefiMHALWMI AnoHuIo ¢ AMepurKoi. OnycKaHWe ofHOM Ya-
CTV CYLUM MOT/I0 BbI3BaTb NogHATHE (ropoobpasoBaHuMe) Ha ApYyrux ydacT-
Kax CyLUM, B pe3y/bTaTe Yero, B TOM YMC/e, MOABUIUCH U3 MOPCKUX MyOUH
M MefioBble 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 13-3a CTOJIKHOBEHUS C KOMETOM (MJIN U3-3a METEOPUTHOM OoMObapan-
poBKH1?) OBUIO BEXKKEHO 0KOJI0 9 % OGromacchl TiaHeThl. B repBoM ciryuae
WMEIOTCS CBEIEHUST TOJIBKO O TTafieHUM acTeporaa B FOkaTaHe, BO BTOpOM —
0 MeTeopuTHOI boMbapaupoBke CeBepHoii 1 LleHTpaibHOIT AMepUKU (BKJTIO-
yas nojiyoctpoB FOkaTaH), a Takke CpenuseMHOMODBS (puc. 5).

Karaknusm (ouepeaHoe conuxkeHnue JIyHbl ¢ 3eMJieii) MOT SIBUThCS MPU-
YMHOM MCYE3HOBEHUS HeaHaepTableB npuMepHo 30 Thic. JieT Ha3and. o
3TOT0 OHU CYILIECTBOBAJIM Ha r1aHeTe 0KoJ10 250 ThIC. JieT. OCHOBHBIM MECTOM
nx obutanus apisioch CpeauzeMmHoMopbe. [locienHue ucciaenoBaHMs 1Mo~
Kaszaju, YTO HeaHJAepTallblbl ObUIM rolyOorIa3bie U CBEeTI0KOXHUE. [onydoit
IIBET IJ1a3 CBUIETEILCTBYET O HEOCTaTKE MEeJIAaHMHA B Pamy>kKHOI 000JI0UKe
IJ1a3, YTO XapaKTepHO JJIsl o0uTaTelei melep Win Mmoa3eMesInii, Tae omry-
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 UHAUIICKOM ropone Maxabaiu-
ImypamM, KOTOPBIN pacioyioxkeH Ha KopomaHmebcKoM Gepery B MHIMM -
ckoM mtare TamunHan. Hacenenue ropoaa coctapisieT 0KoJio 12 Thic. XKu-
teneii. Cuurtaercs, 4To oH BO3HMK B VII Beke H. 5. Kak TJIaBHBII ITOPT
uapctsa [lannaBos. B ropoae coxpaHuauch pa3HOOOpa3Hble MaMSITHUKU
MOHYMEHTAJILHOI CKYJIBITYPHI ¥ 30M9eCTBA, BHIPYOJICHHBIE B MOHOJIUTHBIX
cKaslax 1 HaChILLIEHHbIE OYIAUCTCKMMU MOTUBaMU. Bce OHM BXOAST B CLIMCOK
00bekToB Becemupnoro Hacnenus OHECKO. C XVIII Beka B ituteparype
MOSIBJISIIUCH COOOIIEHUST O TOM, YTO 3HAYMTEIbHAsI YACTh IPEBHETO ropojia
HBIHE HAXOIWTCS IO/ BOIOM.
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B onHoMm u3 xpamoB Maxabanunypama (puc. 226), B HaiBpaTHO GalrHe
(rormypame) XpaMOBOIi Orpajibl, OTOOPaXKEeH MPOLECC IBOTIOLMU KUBOTHOTO
mupa Ha 3emiie (puc. 227). B HuxkHelt yacT rormypama IokasaHa pbioa (Mop-
CKOe XMBOTHOE), BbIllIe M300pakeHa yepenaxa (3eMHOBOJHOE), 3aTeM M30-
OpaxkeH JieB (MyIeKonuTarollee). Bce B COOTBETCTBUM C 3BOIIOLIMOHHON Te-
opueii Y. JlapBuHa, HO TOJIBKO MOJyYaeTcsl, YTO HAIIM MPEeaKU 3HaIU 00
9BOJIIOIIUY XXMBOTHOrO Mupa Ha 3emiie 6ojiee yem 3a 1100 et mo BeIXoda
Tpyna Y. JlapsuHa «IIpoucxoxneHue BUAOB ITyTeM eCTeCTBEHHOro oToopa u
X COXpaHeHue B 00pb0e 3a XK13Hb», U30aHHOTO B 1859 romy.

Puc. 226. OguH 13 XpaMOBBIX KOMILIEKCOB ropojia

Ho xorpa geno 1oxoauT 10 3BO-
JIIOLIMOHHOTO Pa3BUTUSI YeJIOBEKA, Ha
romnypame (puc. 228) cHavana u30-
OpazkeH YeJIoBeK C IUTYroM (3emiieria-
1Iell), a JUILb 3aTeM TT0Ka3aH Yesio-
BEK C JIYKOM (OXOTHUK).

YueHble, KOHEUHO, cpazy Xe 00b-
SIBUJTM TIOCJIEIOBAaTEIbHOCTDh 3THX
M300pakKeHUI yXKaCHOM OIIMOKOM,
Bedb 3BOJIIOLIMOHHAas Teopus Y. Jlap-
BUHA MPEIIoJaraeT epBOHAYaIbHO
MOSIBJIEHE OXOTHUKOB-CcOOMpaTe-
JIeii, a TOJIBKO HAMHOTO TT03Xe — T10-

Puc. 189. HanBpatHas 6auHs (romypam)
XpaMOBOIA OTPAIBI C U300paKEHUSIMU
9BOJIIOLIMOHHOTO TpolLiecca Ha 3eMJie

208

SIBJIEHWE 3eMJIETIAIIIEeB-CKOTOBONOB. OHAKO €C/IU MPUHSIThL BO BHUMaHUE
nepuoandeckue KaTakJIM3Mbl (METEOPUTHbBIE OOMOAPIAUPOBKU, 3eMIIETpsICe-
HUS ¥ IIlyHaMu) Ha 3emJie, cBI3aHHbIe co cOnmkeHueM JIyHbl ¢ 3emiieil B
MPOILLJIOM, J10 TipeBpalieHust JIyHbl BO BpeMeHHBbII CITyTHUK 3eMJId, TO T0-
CJIEIOBATEIbHOCTD SBOJIIOIIMHY YeJIOBeKa OT 3eMJIETTallIia K OXOTHHUKY, M30-
OpaxkeHHasl Ha rormypamMe, BITOJIHEe 0ObsICHUMA.

Puc. 228. Omubka (?!) Ha rormypame B M300pakeHUH TTpoliecca 3BOJIIOIMHY YeJIoBeKa

ITpu convxenunu JIyHbl ¢ 3emiei Ha 3eMJie HaCTyNaay TaK Ha3bIBaeMbIe
«cymepKu». Ha poTskeHrM croeTuid Ha 3eMiie TPOMCXOauId BHE3aTHbIe
METEOPUTHBIE OOMOAPAMPOBKH, BHI3BIBAIOIIME MHOTOUMCICHHBIC TTOXKaPHI,
WU3BEPrajIMCh BYJKaHbI, IPOUCXOIUIN 3EMJIETPSICEHUST U BOBHUKAJIHU LIyHAMMU.
B Ttakux ycnoBusX, Jaxke TPy HATMYMK HAZSXKHBIX YOEKHUIIL B BUIE TIeIEep, Y
OXOTHUKOB-CcOOMpaTesiell IaHCOB Ha BBIKMBaHUE MPOCTO He Ob110. Che100-
HbIEe paCTeHUS M KOPHETUIOABI IIOTUOAIM MPH TTI0XKapaXx, SKUBOTHBIE BOJIM3HN
OT Telep ObICTPO UCTPEOJISIUCH, a OXOTUTHCS BAAIU OT Mellep ObLIO Kpaii-
He OTTacHO M3-3a BHE3AITHBIX METEOPUTHBIX 00MOApINPOBOK M TTOKAPOB.
LllaHCchl HA BBIXKMBaHME ObLIU TOJIBKO Y JIIO/CH, KOTOPbIE HAYYMUIUCh OJ0-
MaIlTHUBATh TMKWUX JKMUBOTHBIX, a TAKXKE BBRIPAIINBATh CheTOOHBIC PACTCHUS
M KOPHETJIoAbl Ha HEOOMBIIMX yJyacTKax BOJIM3M OT newiep. [1pu apxeonoru-
yeckux padotax B neiepe Cudbuny (KOxHast Adpuka), KOTopble TPOBOAUIUCH
B 1998 roxy, 6bUIM HaliIeHbl 1OKA3aTEJbCTBA OAOMAIIIHUBAHUS KUBOTHBIX
HalMMmu 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. aeT. [1pe-
BpallleHWEe TTyTeM 00KUTa SKEJITOIM OXPBI B KPACHYIO SIBJISIETCS OMHUM U3 Hau -
0oJiee paHHUX CBUIIETEIbCTB HAJTMYMSI XUMUYECKUX TEXHOJIOTUH Y JTtoeH B
npeBHOCTH. [locie n3mMenbueHNsT TTOPOIITOK KPaCHOTO IIBETAa CMEIIIMBAJICS
¢ Bojoii. B 6onee mo3gHux ciosix neuiepbl Cudymy, BO3pacTOM MPUMEPHO

209



49 ThBIC. JIeT, OBLIM HAliIEHbI CMECU IMUTMEHTA HE TOJILKO C BOAOI, HO 1 C MO-
JIOKOM XUBOTHBIX. [Tosydanack BogocToiikasi 1 atMocgepocToiikast KpacHast
Kpacka. BrojHe moHSITHO, YTO MOJIOKO MOXHO OBLIO MOJy4YaTh TOJBKO OT
OJIOMAITHEHHbIX KUBOTHBIX.

ITemepsl, Kak IpaBUIO, HAXOASITCI B TOpHOU MecTHOCTU. Hebombinue
y4acTKM 00padaThIBaeMOI 3¢MJIM B TOPHO MECTHOCTH (BOJIM3H OT 3alIUTHBIX
TIeTep) JUTS BEIpAIIBaHMUS 37TaKOB M KOPHETLTOMOB B HACTOSIIIEE BPEeMSI TIPH -
HSITO HAa3bIBaTh... TEPPACHBIM 3emiienearemM! KoHeuHo, MyTh OT HEOObIINUX
3eMETBHBIX YIaCTKOB BOJIM3H TIEIIEP 0 CYIIECTBYIONINX Teppac ObLT OUeHD-
OUYCHb JOJTUM U 3aHUMAJT IECATKHU Thicsy JieT. [IpekpacHo# wimocTpaiuei
TOPHOI1 Tellepbl C PSIIOM PacloIOKEHHBIMU MOocaaKaMu (pyKTOBBIX Iepe-
BbeB U siMca siBiisieTcs neiiepa AHa Te ITaxy («Ilemepa kKoMHaT») Ha 3HaMe-
HuToM ocTpoBe [Tacxu (puc. 229). OHa UMeeT JUTMHY OKOJIO 7 KM U COCTOUT
U3 psaaa oOUIMPHBIX KaMep. B omHO# 13 KaMmep CyIecTBOBAJIO BOTOXPaHM -
nuiie. Bxon B reiepy 3aiuiieH KaMeHHbIMU OapbepaMy — MOT BOWTH TOJIb-
KO OJIMH YeJIOBeK. Psimom ¢ merepoii HaxoasaTces ocanky 6aHaHOBBIX TTAIbM
(puc. 230), aBokano, BUHOIrpajaa u siMmca. AMc — 3To iMaHa, KITyOHU KOTOpOi
Jocturaior 2,5 M B iiHYy 1 Becst 1o 70 kr. I1o BKycy oHa HalToOMUHAET CJaf-
kuit kaptodenb. CeroaHs mneiiepa sIBASIETCS] OMHON U3 TYPUCTUUYSCKUX J10-
cTompuMevaTeIbHOCTelt ocTpoBa [lacxu.

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

B Hamum gHU TeppacHoe 3eMiiefie/ e TPUHSITO CYUTATh OUeHb BHICOKO-
TEXHOJIOTUYHBIM BUIOM 3eMJIEAEIINS, BEAYILIETOCs Ha KYyJIbTUBUPYEMbIX y4acT-
Kax, pacIioJIOXXeHHBIX Ha HECKOJIbKUX YPOBHSIX FOp, B BUE IIUPOKUX CTyIIe-
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Heil. Teppacsl (CTyneHr) HEOOXOAMMBI 111 KOHCEpPBALlUM MOYBHI, JIJIS 3a-
MeIJICHUS] UJIM HEeOIYILIEHUsI ObICTPOI 3p0O3MU TTOBEPXHOCTU M3-3a CTOKA
WPPUTALIMOHHBIX BOJ. B ycl10BUSIX TOp U IpeATopUii TeppacHoOe 3eMJieIene —
3TO 3aMevaTe/IbHOe MHXKEHEPHOE pellleHHe, KOTOPOMY MTPOCTO HET ajbTep-
HaTuBLIL. TeppacHoe 3emilefenne ¢ APeBHENIINX BpeMeH U3BECTHO BCeM Ha-
poaam, XUBYIIMM B TOPHBIX WU MPEATrOpHBIX pailoHax. OHO TpUMEHSIETCS
B Kurtae, Ungokurae, Munonesuun, @ununnuHax, Hemane, M3paune, a Tak-
ke B FOxHoii Amepuke (puc. 231-233).

Puc. 230. [Mocanky 6aHAHOBBIX MAIBM Y TTEIIEPHI

Puc. 231. Pucosrsie Teppacel B Kutae
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Puc. 232. Pucossle Teppackl B @umnmuHcKux Kopauibepax

Puc. 233. Teppacbl uHKOB B [lepy

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

BreI60D KyJIBTYp 711 BEIPAIIMBAHUS IIPU TEPPACHOM 3eMJICICTUU 3aBUCUT
OT 00beMa BBITIAAAIONINX B 3TOI MECTHOCTH OCAIKOB, KJIMMATa, Ipeobiana-
IOIIETO HaIlpaBJIeHUs BETPOB U elle psiaa pakTopoB. B ogHux ciydasx ag-
(beKTUBHEE BBIPALIMBATh PUC WU KYKYPY3Y, B IpYTUX— 4Yail, BAHOTPAJ 1 IpYy-
rve KyJIbTYpBbI.

212

Puc. 235. JIpeBHue Teppachi Jlarectana

Ilpenmnosaraercs, 4To APEBHEUIIMMU U3 BCEX COXPAHUBIIUXCS TEPpAC
SIBJISIIOTCSI TEPPAChl, KOTOPbIe HEJJaBHO OOHAPYKEHbI apXeoJoraMu Ha Tep-
putopuu coBpeMeHHoi Poccun Ha KaBkase, B palioHe Maiikona. Ctpou-
TEJbCTBO MaKOICKUX PYKOTBOPHBIX TEPPACOBBIX KOMIIEKCOB B TOpax siB-
JISIETCS 10Ka3aTeJIbCTBOM OCEIJIOCTU M BbICOKO MJIOTHOCTHU APEBHEIO Ha-
CEeJICHUS, BBICOKOTO YPOBHS CEJIbCKOXO3SIMCTBEHHBIX U UWHXEHEPHBIX
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HaBbIKOB. IToka yuyeHble, UCXOMs U3 HaliIeHHbIX apTedaKkToB (OCTaTKU Ke-
paMUKHU, Opyausl Tpyaa, KOCTU U APYroe), OTHOCSIT CTPOUTEILCTBO MaiiKOII-
CKMX Teppac IpuMepHo K Havyary IV Teic. 10 H. 3. Ho Beab aTu apredakThl
CBUJIETEJIbCTBYIOT TOJIBKO O TOM, UTO B YKa3aHHbBII MEPUO BpeMEHU Teppa-
CBI MCITOTb30BAJIMCH IJTSI 3eMJIEIeINsI, 8 HE O BDEMEHM CTPOUTEIBCTBA CAMUX
Teppac. [IpocTo Bce mocaeayone KyJbTypbl UCITOIb30BaIM TOCTPOCHHbBIE
KEM-TO 1 KOT/Ia-TO TEPPACHI IS CETBCKOXO3SICTBEHHBIX HYXI. [10 MHEHUTO
YUYEHBIX, MAalIKOTICKHE TePPACHI SIBJISIIOTCSI OMHUMU U3 CaMbIX IPEBHUX B MUDE,
IIPY 3TOM OHU MaJIO MCCeAOBaHBI. JJOITOXUTEIBCTBO Teppac MO3BOJISICT
CUMTATh CTPOUTEJIE ATUX TEPPaC HEMPEeB3OWACHHBIMU UHKEHEPAMU U Ma-
crepamu. E1iie pa3 He00X0IMMO OTMETUTh, UYTO TEPPACHOE 3eMIIeIETNE — ITO
OYCHb BBICOKOTEXHOJIOTUYHBIN BU 3eMJISICINS 7151 TOPHON MECTHOCTH, JIN-
ILIEHHOU PaBHMHHBIX yUYaCTKOB U IJIOAOPOAHOM MOYBKI. TeppacHoe 3emJie-
JeJIe UMeeTCsl Ha BceX MaTepuKax IJIaHeThl, KpoMe ABCTpaauu. MecToHa-
XOXXICHMUS Ha TIJIaHeTe TePPaCHOTO 3eMJIEAE/IUSI XOPOIIIO COTJIacyeTcs ¢ Kap-
TOW OYaroB BO3HUKHOBEHMS NPEBHETO 3eMJIeNens Ha paBHUHHOMN
MECTHOCTH MpuMepHO 15 ThIC. JeT Ha3ax (puc. 236), cocTaBIeHHOM 10 MC-
cJieqoBaHUSIM U3BecTHOro pycckoro yueHoro H. M. BasuiioBa. YcranosneHo,
YTO B YKa3aHHBIX oYarax paBHUHHOTO 3eMJeIeUs UCTOIb30BAIMCh HE AU -
KOpAacCTyIIKe, a yXXe CEIeKIIMOHHBIE COpTa CEMSH M KOPHETLIONOB.

” Q"‘n-‘;ﬁ'

4

Puc. 236. Ouaru npeBHeET0 3eMienenus mo uccaenosanusm H. M. BaBuiosa:
1 — 10XXHOMEKCUKAHCKUIl; 2 —IMepyaHCKUii; 3 — cpean3eMHOMOPCKOI; 4 — ADMCCUHCKMIA;
5 — IepenHeasuatckuii; 6 — CpenHeasuatckuii; 7 — Muauiickuit; § — Kuraiickuii

CrenyeT 106aBUTh, YTO COBCEM HEJABHO YUeHbIe OOHAPYXKUJIM, UTO HA
Tepputopuu JIbssHoc-ae-Mokcoc (ceBep boiuBun) B caBaHHEe AMa3oHUU
JPEBHUMU JIOIbMU OBLIO co31aHO 0K0J10 4700 NCKYCCTBEHHBIX «JI€CHBIX
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OCTPOBOB». DTH MeCTa 3MMOI HACHIIIIAIOTCS BJIArOi1, a IETOM U OCEHbIO 3[1eCh
3acyxa. B TeueHue ce3oHa noxaei HCKYCCTBEHHbBIE OCTPOBA BO3BBIILIAIOTCS
HaJI BOIOI, MO3BOJISISI CYIIIECTBOBATh JABHO MOCAXKAHHBIM HA HUX JIEPEBbSIM.
WccrienoBaHHbIC yUeHBIMU OCTPOBA HECYT Ha ceOe CJie/ibl UeJI0BEYeCKOli Jie-
saTeabHOCTH — OoJiee 10 ThIC. JIeT Ha3aa Ha HMX BhIPAILMBAIN MAaHNOKY, CKBOIII
(MyCKaTHYIO TBIKBY) U KYKYPY3Y.

CoBepIlIeHHO 0YEBUIHO, UYTO JUTUTEIIbHAS CEJIEKLIMST CETbCKOXO3SICTBEH -
HBIX KYJIBTYp MOTIJIa TPOMCXOAUTD TOJIBKO HA y4aCcTKaX TEPPACHOTO 3eMiielie-
nust. CeTogHsIIHEe pa3HooOpas3re PPyKTOB, OBOIIEH U 31aKOB KaXXeTCs
BIIOJTHE €CTeCTBeHHbIM. Ho IMKue mpeaku ogqoMallHEHHbIX CeIbCKOX03sIH -
CTBEHHBIX KYJIBTYP OTJIMYAJIMCh OT HUX HE TOJIBKO IO BHEITHEMY BUIY, HO 1
10 pa3Mepy, BKyCy 1 ypoxkaiiHOCTH. Tak, KyKypy3a COBpeMEeHHOTI 0 BUia ObL1a
M3BECTHA B AMepUKe elie 0oJjiee 5 ThIC. JIeT Ha3ad. BeposTHBIM ee ImpeaKom
SIBJISIETCST AUKOPACTYIIUI TeocuHTe (pUc. 237) ¢ HEOOJbIIMM KOJINYECTBOM
MEIKUX TBEPABIX 3¢PCH.

Puc. 237. TeocuHTe — MpeaoK COBPEMEHHOI KYKYPY3bl

Jukopactyiiiasi MOPKOBB (puc. 238) BcTpeyaeTcsl Ha TeppUTopusix EBporibl
u Azun. Ho KOpHeIUIoabl y AMKOI MOPKOBU ropbKue 1 xkectkue. Cuuraercs,
YTO MPUBBIYHBIE HAM OPaHXEBbIe COPTa MOPKOBU C TOJCTBHIMU CAAAKUMU
KOpHETIIogaM1 OBLTY BBIBEIECHBI HAa TeppuTOpHH [0omaHaInuy.

Oryplbl COBpeMEHHOTO BUIa ObUTH M3BeCcTHRI B MHIUM 601ee 6 THIC. JIeT
Hazaz. [TompoOHOCTCH MX ceIeKIIMY HEU3BECTHBI, HO IMKKe OTypubl (puc. 239)
BcTpeuaroTcss B MHauM u B HacTosiiiee BpemMst. OHU MaJieHbKUE, TOPbKUE U
KOJTIOUHE.

215



Puc. 239. luxvie nHAUIICKIE OTYPIIBI

Puc. 238. Iukopacrymias
MOPKOBb

BriosiHe 3aKOHOMEPHBIM SIBJISIETCSI MHEHUE, YTO APEBHUE CEICKIIUSI U
WCKYCCTBEHHBIN OTOOp HAITOMWHAIOT METOIBI COBPEMEHHOM TeHHOM
nHxeHepuu. Ho BO3M0OXXHO, YTO IpeBHUE BbICOKOKYIBTYPHbBIE PACTEHUSI SIB-
JISIFOTCS TIPeIBECTHUKAMMU YCIEXOB TPAAULIMOHHBIX METOJOB CeIeKIINH,
MOKa3bIBasl, Yero MOXHO JOOUTHCS U Oe3 TPUMEHEHUS TeHETUYECKU MOIM -
(putupoBaHHbIX opraHusMoB (I'MO).

Bo3HUKHOBEHUE IpeBHETO 3eMJIeAes s Ha paBHUHHON MECTHOCTH TIpH-
MepHO 15 ThIC. JIET Ha3a/l XOPOIIO COTJIaCyeTCs C XPOHOJIOTMel KaTaKJIM3MOB
Ha 3emite. [Ipumepno 16,1 Thic. et Ha3ag ouepenaHoe cOmkeHune JIyHbI ¢
3emJeii MpoIIo TOBOJAbHO CIIOKOMHO — B XPOHOJIOTUM Maiisi OTMEUEHbI
TOJIBKO yparaHHbIC BeTPHI Ha 3eMJie, HO HEeT YITOMMHAHUN O METCOPUTHBIX
OombapaupoBKax U nmotomnax. [IpeacraButesnn IpeBHETO BhICOKOPA3BUTOTO
rocyiapcTBa yCroKOWIMCh M IPUMEPHO 15 ThIC. JIeT Ha3a/l CTaJIu OCBauBaTh
JUTSI 3eMUTeIeN IS OOIIIMPHbIE paBHUHHbBIE TEPPUTOPUH 110 BCEl TIaHETe, YTO
1 oTMeTUJ1 B cBoux uccienoBaHusx H.U. Basunos. [Tpu aTom ucrnosnb3ona-
JIVCh CEJTbCKOXO03SIICTBEHHbIE KYIBTYPBI, TPOIIEAIINE ITUTSIbHYIO CEICKIINIO
U MCKYCCTBEHHBI OTOOP Ha yuacTKax TeppacHOro 3emiienesus B ropax. [1o-
ATOMY BITOJTHE €CTECTBEHHO, YTO CPEU YUSHBIX OMHON U3 TIOMY/ISIPHBIX Te-
OpUIi SABJISIETCS] BEPCHSI OJHOTO Hapoia, KOTOPbI OCBOWII 3eMJeIe/ e U 3a-
TeM CBOM HaBBIKU pacripocTpaHui 1o Bceir 3emiie. A.FO. CKisipoB B KHUTE
«Hacneaue nbsiHbIX 60r0B» («BUTBa 32 ypoxaii ...») BbICKa3bIBaeT CICAYIOIINE
WHTEPECHBIE MBICIIN: «...HAIIIH MPEIKK ObUTH aOCOIOTHO YBEPEHBI B TOM, UTO
BCE MPOU3OIILIO TT0 MHULIMATUBE U MO KOHTPOJEM OOTOB, CITYCTUBIIIMXCSI C
Hebec. UMeHHO oHU (3TH 60T1M) TTOJI0XKMIM BOOOIIe HaYaa0 LIMBUIU3ALIUSIM

216

KaK TaKOBBIM, ITPEIOCTABUIIN YETOBEKY CEJIbCKOXO3SCTBEHHBIE KYJIBTYPBI
¥ o0yuuIu mpueMam 3emienenausi. Becbma npumevaTebHbIM SIBJSIETCSI TOT
(bakT, UTO MaHHAasg TOYKA 3pEHUS Ha TMTPOUCXOXKICHNE 3eMIICIETUsI TOCTION-
CTBYeT abCOJIIOTHO BO BCEX M3BECTHBIX pailoHAX 3apOXIAEHUSI IPEBHUX LI~
Bun3aunii. B Mekcuky KyKypy3y npuHec Beaukuii oor KenanbkoaTiabs. bor
Bupakoua obyuain 3emienennio Joaeil B nepyaHckux Augax. Ocupuc gan
KYJIBTYpY 3eMiieneanst HapogaM Dduonuu (T.e. Aouccunum) u Erunra. ly-
MEpOB MPUOOIIAIN K CETLCKOMY XO3IUCTBY DHKU U DHIUIb — OOTH, CIy-
CTUBIIHECS ¢ HeOec 1 IMpUHeCITe MM CeMeHa IIIIeHUIIB U TaMeHs. Kuraii-
11aM roMoraJjiy B ocBoeHuu 3emieaenust «HebecHblie [eHun», a B Tudet «Bna-
IbIKU MyapocTu» IpuHecau (pPyKThl U 3J1aKW, HEU3BECTHBIE 10 TOTO Ha
3emiie».

N ewe: «BTopoii npuMeuaTenbHblil (pakT: HUTIE, HU B KaKUX MUbax 1
JIereHIax, 4YeJIOBEK Jaxe He TbITaeTCs IOCTaBUTh ce0e MIIM CBOUM IpeaKaM
B 3aCJIyTy OCBOEHUE CeIbCKOro Xo3siicTnal!l».

YuuTbiBas Bce BBHIIETIPUBENSHHOE, MOKHO CIEJIaTh BBIBO, YTO pa3Me-
LIeHUEe U300paxXeHusl 3eMJIeTalllleB-CKOTOBOIOB paHbllle U300paKeHUs
OXOTHUKOB-COOMpaTesieil Ha TorypamMe Xpama B MHIWMCKOM ropone Maxa-
Oanumypam (puc. 227) He SIBJSIETCST OIIIMOKOI, 8 COOTBETCTBYET UCTOPUUYECKUM
peanusaM mpouuioro Ha 3emie. OTHOCUTENIBLHO 0€30I1aCHO OXOTOM M COOM-
paTesIbCTBOM I'pUOOB, Sr0J U ChbeIOOHBIX PACTEHUI CTaJI0 BOBMOXKHO 3aHU-
MaThCsI TOJIBKO ITOCTIE CTPOUTEIBCTBA B TOPHOM 1 JIECUCTOM MECTHOCTH MHO-
TOYUCJIEHHBIX 10JbMEHOB (puc. 190), ABASIOLIMXCS TOCTATOYHO HAAEXKHOMU
3alUTON OTMETEOPUTHBIX OOMOAPAUPOBOK U CBSI3aHHBIX C HUMU MOXAapOB,
B HanboJjIee ryCTOHACEICHHBIX TEPPUTOPUSIX TTAHETHI.
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3. MPUYUHbI NEPEXOAA B IPEBHOCTU
OT CEICMOCTOWKOTO K HECEICMOCTONKOMY
CTPOUTENLCTBY

ITpakTryecku Bce KaMEHHBIC COOPYKEHUST, OTHOCUMBIE COBPEMEHHBIMM
HUCTOPUKAMU 1 apXeoJoTaMU K aHTUYHOCTU — mepuoay JApesHeit [peuuu u
Hpesaero Puma (VIII Bex 1o H.3. — V BeK H.3.), OOILILINA A0 HAC B MOJIypa3-
PYLIEHHOM UJIY TTOJIHOCTBIO Pa3pylIEHHOM COCTOSIHUM, YaCcTO 3aChIlIaHHbIC
MHOTOMETPOBBIM CJIOEM TPYHTA. [JTABHBIMM TIPUYMHAMM Pa3pyIIeHUs Ka-
MEHHBIX COOPYKEHU yUeHble CYUTAIOT BaHIATM3M HEKUX TUKUX TIIIEMEH
(BOOPYXXEHHBIX KOMbSIMU, JIyKaMU U cTpejiaMu!?) U KIIMMaTU4eCKUe BO3aei-
cTBMSI. MHOTOMETPOBBIE CJIOU TPYHTA HaJ pa3BaJIMHAMM aHTUYHBIX COOPY-
>KEHUIA, IO MHEHUIO YYEHBIX, 00Pa30BAIUCH ECTECTBEHHBIM MTyTEM MOYBO-
o0pazoBaHus. Bo3aMoXXHBIe KaTaKJIM3MBI B TIPOIIJIOM KaK MIPUYMHA pa3py-
LIEHUsT aHTUYHBIX KAMEHHBIX COOPYXEHUI paccMaTpuBaeTCsl JUIIb
HeOOJIBIIION TPYIIION YUYEHBIX. A O TUTIOTE3aX, YTO KaAMEHHBIE COOPYKEHUS
MOTJIH OBITh TOCTPOEHHBI 3a 10— 12 TBIC. JIET 10 MEpHoga aHTUYHOCTH 1 JIpeB-
Hue Pum u [pennst BOZHUKIIN M CYIIECTBOBAIN CPEIN YKe pa3pyIIeHHBIX
KaTakKJIM3MaMU JPEeBHUX COOPYKeHUi1, U peuun HeT. Ho uto ecTh uctuna?

Karaknuzmamu Ha 3emiie Hapsily ¢ METEOPUTHBIMU OOMOapAUpPOBKaAMU
U LIyHaMH SIBJISIIOTCSI M MOILIHBIE 3emiieTpsiceHus1. Yare Bcero MMEHHO OHU
B MOpSIX MJIM OKeaHaxX BBI3BIBAIOT pa3pyIIUTeIbHbIe yHaMu. Kaskmblit 06-
pa30BaHHbBIN YEJOBEK YTO-TO CJABIIIAT O IBUKEHUN TEKTOHUYECKUX TUTUT
JuTocdepsl 3eMIN U BBI3BIBAEMBIX 3TUM 3eMJIETPSICEHUSIX. DTa TUITOTE3a
cTaJia OOLIENPU3HAHHON COBCEM HeaaBHO — B 60-¢ Tofibl IIPOLILIOro BeKa.
OnHako MPUYUHBI ABUKEHUSI CAMUX TEKTOHUYECKUX TUIUT O CUX MOP OCTa-
fOTCSI 3aragKoil qaxe s yaeHbIX. CyIecTByeT LeNbIi P TUITOTE3, HO Ka-
KUX-TU00 TOKA3aTeJIbCTB OHU HE UMEIOT. TOJIbKO MPEeAnoaoXeHus u He 60-
siee. B To Xe BpeMsI ycTaHOBJICHHE TIPUYMH 3eMJICTPSICEHUI MOKET TTIOMOYb
UX MMPOTHO3UPOBAHUIO, YTO YMEHBILIUT COLMATbHBIN YIIep0 U MaTepraibHbIe
ITOTEPU TIPH 3eMIICTPSICEHUSX.

ITo mocnenHUM HayYHBIM TaHHBIM, JUTOChepa 3eMIM BKIIIOUAET B ceOst
8 OCHOBHBIX TEKTOHUYECKUX TIUT (puc. 240). Ux rpaHulIbl, TJ€ 110 HEU3-
BECTHBIM ITOKa NMPUYMHAM MPOUCXOISIT CTOJKHOBEHUSI, SIBISIOTCSI 30HAMU
Hau0oJiee MOLIHbIX 3eMJIeTpsiceHUI Ha raHete (puc. 241). [1pu cunbHbIX
3eMJIETPSICEHUSIX Ha TIOBEPXHOCTH 3€MJIM MOTYT TOSIBIISITHCS Pa3JIOMBbI 1M -
PUHOI U ITyOMHOM B HECKOJIBKO JIECSITKOB UJIU COTEH METpOB (puc. 242).
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Puc. 241. OcHOBHBIE 30HBI 3EMJIETPSICEHUI HA IPAHULIAX TEKTOHUYECKUX TUUTUT
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Puc. 242. Pa3ioM Ha TOBEpXHOCTH 3eMJIU Ipu 3emiieTpsiceHuun B Typuuu 6 deBpaist
2023 roga (mupuHa paznoma — 10 200 M, rmyouHa — 1o 30 m)

Cy1iecTBOBaBIITE IO TTOCIEIHETO BPEMEHM TUITOTE3bI O TIPUIMHAX IBU-
JKEHUST TEKTOHUYECKUX IUTUT paCCMaTPUBaIOT MHOXKECTBO (haKTOPOB, HAYH -
Has OT BHYTPEHHUX HEM3BECTHBIX MPOIIECCOB B ITyOMHAX 3eMJIH 0 TPaBH-
TallMOHHOTI'O UJIX AHEpreTuyeckoro Bo3aeicTsus Ha 3emmo ConHia. OnHa-
KO 1ocJjie HelaBHEro MolllHel1ero 3emaeTpsiceHus B Typuuu B heBpasie
2023 rona, MOBBIIIIEHHBIN MHTEPEC YUEHBIX BbI3BaJja €llle OJHa TMnoTe3a
O TIpUYMHE IBVKEHUS TEKTOHNYECKNX TIUT 3eMin. 8 (peBpast 2023 roma B
AN®.RU B TELEGRAM 6bu1a onybIMKOBaHA OYeHb MHTEPECHAS CTAThs
A. Kozauenko «OrmnacHasi 61M30CThb. TpuUrrepom 3eMJIETPSICEHNSI MOTJIO CTaTh
paccrostHUe 10 JIyHBI», Kacarolascs MPUIMH HeTaBHUX 3eMJICTPSICEHUI B
Typunu u Cupun. BoT uto et aBTop: «B HaydHBIX Kpyrax MosiBUJIach
TUIIOTE3a, 4TO 3eMiieTpsiceHus B Typuum 6 peBpais 2023 . MOTiA ObITh BbI-
3BaHbl OJIM3KUM TIpoxoxkaeHueM JIyHbl K 3emiie (puc. 243). [ToBbllIeHHas
TpaBUTAIIMS CITyTHWKA HAIllei TIaHeThl MOTJIA TIOBJIUSITH Ha IBYDKEHUE BO-
JTHBIX Macc, KOTOPbIe BbI3BAIU MepeMeleHUe OKEaHCKO TeKTOHUYECKOM
TUIUTBI, KOTOPas “MOJIBMHYJIa” CBOIO KOHTMHEHTAJIbHYIO COCEIKY. 3eMJIeTpsi-
CEHMSI TIPOUCXOIAT Ha pa3ioMe TeKTOHUYECKUX TUTUT, KOTOPbIE TTIOCTOSTHHO
HaXOJSITCS B ABMXKEHUM. DTOT MTPOLIECC MOXKHO CPABHUTD C OBIOILIMMUCS APYT
00 Japyra JIbIMHAMUM BO BpeMs Jie1oxo1a. B Kakoii-ToO MOMEHT OHU CTaJIKU-
BalOTCsI, TPECKAIOTCS, U HAUMHaeTcsl 3emieTpsiceHre. Cuiia 3eMJIeTpsSICeHUS,
CKOJIbKO PETMOHOB OYIET MM 3a[I€TO, 3aBUCUT OT MHOXECTBA (DAaKTOPOB. Yue-
HbIe TAKXKE HE UCKJIFOYAIOT BEPOSITHOCTU BAMSIHUS Ha 3TOT MPOLIECC pacrio-
JIOKEeHUS cnyTHUKA 3eMin. “EcTb IpeanonoxeHue, 4To TPUITEPOM 3eMIIe-
TPSICEHUI MOXET OBbITh paccTosiHUe OT 3eMJiu A0 JIyHbl. MBI BCce 3HaeM, YTO
MIPYJIMBHBIC TIPOIIECCHI CBA3aHBI C PACCTOSHUEM OT HaIllel TUTAHETHI 10 €€
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crnyTHukKa. [paButaius JIyHbl TECHO CBSI3aHa € MMPUJIMBHBIMU MPOLIECCAMM,
a OHU B CBOIO OUY€peIb MOTJIM MOCTYKUTh TPUUMHON CIBUTa TEKTOHUYECKUX
IUTUT B 00JIaCTH, TAE COCIUHSIIOTCS YeThIpe U3 HUX — AHaToiuiickas, Apad-
ckasi, EBpaszuiickasi u AppukaHcKasi, 4TO U MPUBEJIO K KaTacTpohUuecKUM
nocaeacTBusIM”, — 3asgBui aif.ru mpogeccop Kadenpsl Guzuku 3eman
CIIol'Y Bnagumup TposiH. OpouTta JIyHbI UMeeT CI0XHYI0 (hopMy, OHA Ha-
XOOUTCS TO OJIMKe, To gajblie oT 3emiu. 21 suBaps 2023 roga JIyHa Oblia
OJrKe Beero K 3emuie 3a rocienHue 992 rona, paccTosiHUE 10 Hee COCTaBIIsI-
710 356 568 kM. [TocnenHsIsI cepus 3eMIIETPSICEHUI 3ajiesia CTPAaHBI TT0 BCEMY
mupy. HamoMHuM, 4T0 cHavajia paHHUM YTpoM 6 deBpaist ObUth 3aUKCH-
POBaHbI TOJTYKU MAaTHUTYAOU 7,8 OaJlJIOB C 04aroM Ha riayouHe 17 KM Ha tore
Typuuu. Yepes3 HECKOJIBKO YacOB MPOU3O0ILI0 TOBTOPHOE 3EMJIETPSICEHNE
MarHuTyaoi 7,5 6ajiioB, NOA3eMHbIE TOJIUYKU OLLYIIATUCH B PsIIe TYPELKUX
paitoHoB 1 yacTu Cupuu. Takke 0 MOA3eMHBIX TOJTYKAX COOOIIAIM B COCE/I-
HUX cTpaHax — B Mpake, M3panie n ApmeHN. AKTUBU3AIIAIO CECMUYECKIX
MPOIIECCOB OTMEYaIN B LieHTpaibHOI yacTu KaBkaza — CeBepHoii u FOxHoi1
Ocetun, Yeune, Ipysuu. B ToT ke neHs B 600 KM K 3amany oT AiMa-AThbl
MPOM30ILIO 3eMJIETpsICEHEe MarHuTyaou 5,4 6amta B Kazaxcrane. B Heko-
TOPBIX 00JIACTSIX CTPaHbI OIIYILIAJIMCH TOTYKY B 2—3 Gajia. 3aTeM CUIbHE-
mee 3a nmociaenHue 40 et 3emueTpsiceHue B 3,8 Oamia 3apukcupoBaiu B
mrate Hpio-Uopk, B CIIA. 8 dbeBpanst 3eMIeTpSICEHUS] MATHUTYLOMN
3,6—4,7 6anoB Habmoganuchk B AprentrHe, Magonesnu, [yspro-Puxko,
MPOJOJKATUCH aTEPIIOKU (ITOBTOPHbBIE TOIUYKU C MEHBIIEN aMILJIUTYI0M,
yeM nepBbiit) B Typiuu u Cupuun. «Pazymeetcst, mpubaukeHue JIyHbI K 3eM-
Jie He BCceTia MPUBOJMUT K 3EMJIETPSICEHUI0. DTOT MPOLECC CBA3aH C COCTOS -
HUEM TeKTOHUUYECKUX IUIUT U UX OJU30CThIO APYT K APYTY, UX TMHAMUKOM.

Puc. 243. K Bonipocy rpaBUTaliuoHHOro Bo3aeicTeus JIyHsl Ha 3emitio
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TToka yueHble HE IPUILLIN K EAMHOMY MHEHUIO 110 MOBOJLY BJIUSIHUS PACCTO-
SIHUSI OT 3eMJIM 10 CITyTHUKA Ha 3eMJIETPSICeHUsI, OTHAKO TaHHas TUIoTe3a
00cyxXnaeTcsi», — yTOUHUI TpostH».

CnpaBoYHbIN MaTepuan

MepBoONpPOXoALEM, KOTOPbIN NEPBbIM CBA3aa CyrnepsyHUe C NoBbl-
LWEeHMEeM CECMMYECKOW U BYIKAHNYECKON aKTUBHOCTM Ha 3emse, ABAA-
eTca KaHaackuii npodeccop Muxaun Kosanes, kotopsbiii B 1980-e rogb!
amurpmpoBan us benapycu B KaHagy. CynepayHvem HasbiBaeTCcs acTpo-
HOMMYECKOe AIBIEHUE, KOTAa NOMHO/IYHME UN HOBOJlYHWE COBMaaaeT
C nepureem — MOMEHTOM Hanbonblero cbanmxeHns JlyHbl n 3emau.
CynepayHue HacTynaeT BCAeACTBME BpaLLeHNI JlyHbl BOKPYr 3eMaun no
3NINNTUYECKON opbuTe. YUeHblit NpoBen CpaBHUTE/bHbIN aHaN3 CcTa-
TUCTUKM 3eMNETPACEHUI 1 cynepayHuii. M. KoBanes cobpan faHHble 0
3emneTpaceHnsax 2001-2009 roaos 1 conoctasma 1x ¢ nepuogamm cynep-
JIYHWIA. BbIACHWUNOCb, YTO XPOHO/IOTMYECKM 3TW ABIEHUS YaCTO COBMNaAa M.
«Korga nepureit u nonHas (1Mbo HoBas) JlyHa HE3HAUMTEIbHO Pa3ae/eHbl
Nno BpeMeHMU, Ha 3em/ie BO3pacTaeT CeMCMMUYECKan akTUBHOCTb», — 06b-
ACHAET y4YeHbl. B npumep uccnegosateb Npueen semaeTpaceHune Ha
rantn 2010 roga, yHecwwee Kn3HKM bosiee ABYXCOT ThiCAY YEI0BEK, KOTOPOe
coBnasno c cynepayHnem. CoBnaso HOBOJIYHUE C NepUreem 1 3a Hefento
00 AAepHOoM KaTacTpodbl Ha ANoHCcKoM A3C «PyKycmMma-2», CBA3aHHOM C
3emseTpsiceHMEM M nocaeaytollen uyHamu. CneayeT 406aBUTb, UTO ele
B HoAbpe 2017 roga M. KoBanes npeaynpexaan B CBOEN CTaTbe, YTO
BEPOATHOCTb KaTaK/IM3MOB NOBbLICUTCA Ha BDEMEHHOM OTpe3Ke B palioHe
21 anBapa 2023 roga BBMAY HEObBbIYaHOM 6AN30CTU HOBOYHUA U MEepU-
res. 6 ¢espana 2023 roaa cunbHelwee 3emneTpaceHme B Typumum u Cu-
puK yHecno *u3Hu 6onee 50 Tbic. yenosek u paspyLmao okono 160 Teic.
3paHui 8 Typumnn. «CeMcmonorn caMmm He OTPULAIOT, YTO rpasMTaLma
JlyHbl BAMAET Ha NPOLEcC BO3SHUKHOBEHMUS 3eM/IETPSACEHMIA, MPOU3BOAA
TpurrepHbiit 3¢ deKT. Beab oHa BO34ENCTBYET HE TO/IbKO Ha MOPA U OKe-
aHbl, HO M Ha Marmy nog, 3eMHoM Kopoi», — 06 bACHAET yYeHblid.

ITpocTo ynuBuTeIbHO, YTO MpeaioxkeHHass M. KoBasieBbIM rumoTe3a cpa-
3y HAXOJIUT KOCBEHHOE MOATBEPXKIeHNE B UCTOPUUYECKOM MPOIILIOM YeIoBe-
yectBa. OOpaTUM BHUMAHUE, YTO APEBHUE CKAJIbHbIE COOPYKeHUs (puc. 97)
TakK Xe, Kak ¥ moa3eMHble coopykeHus (puc. 120), nupamuasl (puc. 172) u
MacTabbl 00J1a1a11 BBICOKOM CeMCMOCTOMKOCTRIO. B onipeneneHHol creneHu
MepevyrcaeHHbIe COOPYKEHMST KOMTUPOBAJIM €CTECTBEHHbBIE Mellepbl, KOTOPhIE
Ha paHHEM 3Talle Pa3BUTHS YeJI0BEUYeCTBA 3alUIIAIM JIIOAEH OT KaTaKJIM3MOB
U TIPUBEJIU K TMOSIBJICHUIO TOJYOOr1a3biX (BCIEACTBUE HEAOCTATKA COTHEY -
HOTIO CBETa) U CBETJIOKOXUX mofeii. CiaeayeT HalIOMHUTD, YTO BO Bcex 0e3
HUCKJTIOUEHUS CYIIECTBYIOLIMX JIETeHAaX IPeBHUE «O0TW» ObLIU TOTy0Or1a3bie
U CBETJIIOKOXME.
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B npeBHOCTM TPUMEHSUTN U CECMOU30JIMPYIOIINE CJIOM B (hyHIaMEeHTaX
KaMEHHBIX COOpyXeHUl (puc. 244). 3eMieTpsiceHUs MpU KaTaKau3Max Ha
3eMJie He CMOTJIN Pa3pyIIUTh MepeurcIeHHBIE BBIIIE CeCMOCTOMKME Ka-
MEHHBIE COOPYKEHMSI, U OHU JIOIIUIH 10 HAIIMX JHEH MaJoNOBPeXIEHHBIMU.

Puc. 244. CeiicMou3oupyoliye cjou B (pyHIaMeHTe IpeBHEro coopyxkeHus B [peunu

ABTOpPOM JaHHOW KHUTHY B paszzene 5.3 mpeajoxeHa IJs [UPOKOTo 00-
CY>KIEHMSI XPOHOJIOT S KaTaKJIM3MOB Ha 3emMJie B mpo1iuioM. M coriacHo 3Toit
XPOHOJIOTUH, Tieprof ¢ 16,1 TeIc. et g0 12,8 THIC. JIeT Ha3al XapaKTepu3y-
€TCsI OTCYTCTBHEM KaTakJIM3MOB Ha 3emJie (JIyHa Kak caMOCTOSITeIbHAs T1j1a-
HeTa OblJIa OYeHb aJIeKO OT 3eMJin). DTO, O MHEHUIO aBTOpa, pacciadusio
IPEBHIOIO IIMBIIM3AIINIO, M HAIIIM TIPEIKH PEIIIIN, YTO CHITBHBIX 36MJIETPSI-
ceHuit Ha 3emJe Oosbllie He OyneT. BMecTo HameXKHbIX CEeHCMOCTOMKUX CO-
OPYXKEHUI CTaJl CTPOUTHCI KpacHBBIe HECEMCMOCTOMKIE «aHTUYHBIE»
coopyxeHus tuna [Mapdenona (puc. 245). KameHHbIe 6J10KH, CBOOOIHO
MOCTaBJEHHbIE IPYT Ha pyra, — IMPOCTO YXKac C TOUKU 3peHUSI CECMOCTOM -
koctu. [TopazutenbHO, HO HAa CEICMOOTIACHBIX TEPPUTOPHUIX HbIHEITHEeH
Typuuu, rae puKCUpyoTCs AECITKU ThICSY 3eMJIETPSICEHU B rofl, ObLIO IMO-
CTPOEHO HECEMCMOCTOMKUX «aHTUYHBIX» COOPYKEHMI O0JIbIIIE, YeM Ha Tep-
putopusix MeHee ceiicMuuHbIX [petiun u Mtanuu. Benb He Moria Best apeB-
HsIsT HUBWIM3aLus coiitu ¢ yma!? BeposiTHO, yxKe B 9TOT epHro CKaJbHbIe
XpaMBbl, TTOA3EMHbIC TOpoAa U MUPaMUIbl OKa3aJIUCh 3a0pOLIEHHBIMU, U U3
HUX OBIIO U3BATO BCE TEXHOJIOTHIECKOe 00opymoBaHue. [1ToaToMy 1 HaxomsT
COBPEMEHHBIE apXe0JI0TH B APEBHUX MYCTHIX COOPYKEHUSIX MYCThIe CapKO-
(baru, B TOM UMCIIe U OTPOMHBIX pa3MepoB (puc. 246).
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CnpaBoYHbIii maTepuan

YBEpPEHHOCTb B TOM, YTO capKodarv BHyTpU NMpamug, npefHasHava-
NNCb ANA 3aXOPOHEHUA MyMUii GapaoHOB, OKa3asiacb TparMyeckom ana
M3BECTHOrO ermneTckoro apxeosnora M. foHeima M ero nepBoro NOMoLL-
HUKa. O6Hapyuns B 1951 rogy HeM3BeCTHYIO NO/ypa3pyLLEHHYIO NUpa-
Mmuay dapaoHa CexemxeTa, apxeonor TPU rofa NoTPaTM Ha PYKOBOACTBO
ee packonkamu. Mpu packonkax 6blM BCKPbITbl TPW 3aneyaTaHHble Ka-
MeHHble ABEPU, HalileHbl Pa3/iMyHble APEBHUE 30/10Tble YKPaLIEHUA.
Cam capkodar 13 anebactpa TakKe 6bl1 HaZEXKHO 3aneyaTaH. Ha capko-
dare nexkan UCTNeBLUMI M 0BYIIMBLUMIACS BEHOK U3 TPAB UM KYCTapHUKaA.
To, yTo rpabutenn nupamug moriun aobpaTbcsa 4o capKkodara paHblue
YYeHbIX, UCKNOYANOCh. B NPUCYTCTBMM NOYETHbLIX FOCTEN U XKYPHAUCTOB
capkooar 6bia BCKpbIT (prc. 247). OH oKasascs... NycT. HUKTO H1Yero He
MOT MOHATb. BblIM BbICKa3aHbl Pas/IMyHbIe TMNOTE3bl O NPOU30LLEALIEM,
B TOM Ync/ie NPo3ByYann obBmMHeHMA B agpec M. foHelima 1 ero nomody-
HUKA B Kpayke COKpoBML, U3 capkodara. MmetoTca ceefeHus, 4to nocne
Npoun3oLEeALEro apPXeoaor YacTo CNYCKaNCA B «norpebanbHyto» Kamepy
nuMpamuabl U Yacamu 3alyMmumnBo cuaen y capkodara. B 1957 roay M. lo-
HEWM MOKOHYUA KU3Hb CAMOYBMINCTBOM, @ HEMHOTO MO3}Ke 3TO NPOMU30-
LWSIO M C ero NOMOLLHMKOM. B HacTosiLee BpeMa MpamMopHbIN 6rocT ap-
Xeosiora cTouT nepeg, Ermnerckum myseem B Kanpe Kak 3HaK ero Bblga-
IOLLIMXCA aPXE0/IOrMYeCcKmX 3acnyr nepes Ermntom.

MNo-sugumomy, nupamuga CexemxeTa ABAAAACL HE MUPAMUAON, A
ApeBHel mactaboi, KOTOpYO NO34HEee NbITaUCh NepeaenaTtb NoA 3a-
XOpOHeHMe. A capkodar ABNANCA KAMEHHbIM HecropaembiM cendom,
TOYHee AWMKOM, ANA LeHHOro 060pyA0BaHMA U AOKYMEHTaLuMu B
macTtabe.

Puc. 246. CroToHHbBIe MpaMOpHEIe IycThie capkodaru Cepanunyma B Cakkape. Erumer
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Puc. 247. Ilycroii capkodar nupamuabsl Cexemxera
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ITonTBepkaeHMEeM paccMaTprUBaeMOM XPOHOJIOTMU KAaTaKJIM3MOB SIBJISI-
€TCs Y TO, UTO B 3TOT Xe Mepuo, TpuOIM3UTEIbHO 15 ThIC. JIeT Ha3al, APeB-
HEeUW HUBUIN3aLIMEe HAUMHAIOT OCBAMBAThC I BEACHUS CEJIbCKOTO X031 -
CTBa OOLLIMPHBIE MIOAOPOAHBIC pPABHUHHBIEC 36MJIU 110 BCeil MJ1aHeTe. DTa Ha
MEPBBII B3IJISLI 3aral0uHAast 3aKOHOMEPHOCTD ObllIa YCTAHOBIIEHA MU3BECTHBIM
pycckuM yueHbIM H. M. BaBuioBeim (puc. 236). YIuBieHNe COBPEeMEHHBIX
YUEHBIX BBI3BIBACT TO, UTO B YKa3aHHBIX OYarax paBHUHHOTO 3eMJIeICIUS UC-
MOJI30BaJIMCh HE AUKOPACTYIIHE, a YKe CeIeKIMOHHbIE COPTa CEMSIH M KOp-
Herutoa0B. CoBepIIeHHO OYeBUIHO, YTO IIPEAIIeCTBYIONMIAS IJIMTEIbHAS Ce-
JIEKLMST CEJIbCKOXO3IMCTBEHHBIX KYJIbTYP MOTJIa MPOUCXOAUTh TOJIBKO Ha
ydJacTKax TEppacHOro 3eMJIee/IUs B ropax ¢ 3alllUILeHHbIMU OT KaTaKJIU3MOB
CEMCMOCTOMKUMM OJIArOYCTPOSHHBIMMU TIelllepaMy WJIM CKaJTbHBIMU COOPY-
JKeHUSIMM, a TaK>Ke Ha HeOOIbIIMX pa3iesIeHHbIX (11 MUHUMU3aLlUU yIlep-
0a OT IT0XapOB MPU METEOPUTHBIX OOMOapAMPOBKaX) y4acTKaX BOKPYT IO -
3€MHBIX TOPOJIOB.

BeposiTHO, Benmuaiiliieit Tpareaueii B MICTOPUM Y€JIOBEUYECTBA SIBJISIETCS
TO, YTO HE OXMUJaeMble HAIIUMU MpeaKaMU KaTaKJUu3Mbl IPUMEPHO
12,8 ThIC. 1T Ha3a/, CBSI3aHHbIE C OJIM3KUM ITPOXOXKAeHUEM JIyHbI OT 3eMIIu,
(pakTHUYECKM YHUUTOXWIN HUBUIU3ALNIO U Pa3pyIINId OOJIBIIUHCTBO He-
CeMICMOCTOMKUX «aHTUIHBIX» COOpYyKeHni1. OCOOEHHO B CEIICMOOMaCHBIX
30HaX, TaKuX Kak Tepputopust Typuuu (puc. 248). BeposiTHO, yacTh «aHTUY -
HBIX» COOPY:KE€HUI1 B JaJIbHEHMIIIEeM ITbITAJINCh BOCCTAHOBUTH, HO KATAKJIM3MBbI
11,5 ThIC. €T Ha3a1, BbI3BAHHBIC TPaBUTALlMOHHBIM 3axBaToM JIyHbI 3emiieit,
9TU COOPYKEHUST OKOHYATEbHO pa3pyiiin. Bo3aMoxHO, 4To 1o3:xe, Bo Bpe-
meHa JlpeBHeii Ipeuun u JpeBHero Puma, oTHOCUTEIbHO HEOOJIbIINE Ka-
MEHHbBIE COOPYKEHUST BOCCTaHABIMBAINCH. Y 9T BOCCTaHOBJIEHHBIE COOPY-
JKeHUS JeCTBUTEIbHO MOTJIN OBITh B JaJIbHEIIIEM pa3pyIIeHbI TJIeMeHAMU
BapBapoB.

Bepcuio o paspylieHUr MHOTUX «aHTUYHBIX» COOPYKEHUI UMEHHO 3¢M-
JIETPSICEHUSIMU, a He 1lyHaMU MMOJATBEPKAaeT, HallpuMep, CpaBHEHKE CoXpa-
HUBIIUXCS OCTAaTKOB Xpama ApreMmunl (puc. 248, 249) B ropone Kanuce B
Typuuu u xpama IMappeHon (puc. 245) B Ipeunu. Ha packonkax KoJIOHH
xpama Aptemubl (puc. 249) BUIHO, YTO KOJIOHHBI HAXOASTCS MO MHOTO-
METPOBBIM cJioeM rpyHTa. 1o olileHKaM apXeoJioroB, 0l IpyHTa JOCTUTAT
7 M U1 SBJISIICS €CTeCTBEHHBIM HaKOTJIEHUEM OCaIKOB IPU MOYBOOOpa3oBa-
Huu. OgHAaKO MPOCTOI pacyeT MOKa3bIBAET, YTO CJIOM rpyHTA TOJLIMHON 7 M
MOT 00pa30BaThCs ITyTeM HaKOTUIEHUST TOJIBKO 3a cpokK oT 60 1o 140 TEIC. JeT
(cKOopoCTh MOYBOOOpPA30BaHMs, MO JAaHHBIM y4eHBIX, cocTaBiaseT 0,05—
1,2 mm/rom). Ho ropon Capauc (1 ¢ 3TUM COTJIAaCHBI TE K€ apXeOJI0TH) ellle
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He cyuiectBoBas 60— 140 Teic. steT Ha3aa. Clie1oBaTeIbHO, TPYHT ¢ KAMHSIMU
MOT OBbITh MPUHECEH TOJbKO M3BHE MOIIHBIM IlyHaMu. XpaM ApTeMUibl B
Typiiiu Mor OBITH pa3pylieH KaK IyHaM1, TaK ¥ TTOCJIeAYIOIITMU 3eMJIETPSI -
CEHUSIMU.

Puc. 248. Ocratku xpama Aptemuabl B Capance 1mocjie pacKoroK 1 yIaJeHUs TpPyHTa

CnpaBoyHbIA MmaTepuan

LlyHamMun — O/IMHHbIE BO/THbI, NOPOXKAAEMble MOLLHbIM BO34ECTBUEM
Ha BCIO TO/ILLY BOAbI B OKeaHe UK Apyrom Bogoeme. NepBoe HayyHoe
onucaHue uyHamu aan Xoce ae Akocrta B 1586 roay, koraa B ropoge /inme
(Mepy) nocne MoLLHOro 3eMAETPACEHMSA LlyHaMK BbiCOTOM 25 M BOpBasoch
Ha cywy Ha pacctoaHne 10 Km. CKOpOCTb LlyHamM B OKeaHe MOKET A0-
cturatb 900 Km/uac, a Ha KoHTUHeHTanbHOM wenbde — 300 km/uac. Mpu
TaKOM CKOPOCTU LlyHamMM BCE CMETAEeT Ha CBOEM NyTU — AepeBbs, TPYHT
M MOCTPOMKK. BbICOTa CaMbIX MOLLHbIX U3BECTHbIX U 3aperncTpUpPOBaHHbIX
uyHamu Ha Anscke coctasnsna 67 m (1964 roa) n 500 m (1958 rog).
MmetoTcAa KOCBEHHbIe A0Ka3aTeNbCTBA BbICOTbI LLyHaMM B NMPOLLJIOM
1000 m n 6onee. Camoe cmepTOHOCHOE LyHamu Habaoganock B HOro-
BocTouHoi Asnu B 2004 roagy. B 06Liei CNOXKHOCTM OT 3TOFO LyHaMu no-
rméno 235 Tbic. YeNOBEK.

Ha nByx KostoHHax xpama ApTeMUIbl KAMeHHbIE KOHCTPYKIIMH ITO KaKOW-
TO MPUYMHE OTCYTCTBOBAJIN, M KOJIOHHBI COXpaHWIKCh. [TpuunHoii copoca
KaMEHHBIX KOHCTPYKLIMIA C KOJIOHH MOT OBbITh CUJIbHBIN yIap, HallpuMep CKO-
IUIEHUEM KPYITHBIX J€PEBbEB, TPUHECEHHBIX IlyHaMu. O0 ynape cBUaeTe b-
CTBYET CYLIECTBEHHBIN MOBOPOT KAMUTEIN HA OJHON U3 COXPaHUBIINXCS
KOJIOHH XpaMa (puc. 249). M3-3a OTHOCUTEIbHOM «JIETKOCTU» (TSKEJIbIe Ka-
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MEHHbIE KOHCTPYKLMHU ObLIX COPOIIIEHBI C KOJIOHH) ABE KOJIOHHBI YlIeJIeIn
Kak MpUu IMHAMUYECKOM yJape IpyHTa, MPUHECEHHOIO I[IyHaMU, TaK U TpU
MTOCTIE MY IOIINX 3EMJIETPSICEHUSX. DTOT BBIBOI ITOATBEPKIACTCS M pACKOITKa-
MU XpaMOBOT'0 COOpY>KeHUsI B u3pansibckoM ropoje beiit Illeane (puc. 250),
IIe HeT ylenaeBIIuX KojJoHH. CiemnyeT OTMeTUTh, 9To Kak B Capauce, Tak 1
B beiiT-11leaHe pa3pylieHHbIE XpaMOBBIE COOPYKEHUSI HAXOASTCS B HU3UHAX
Hexaaeko ot pekK. Paspymennsiii xpam Ilapdenon B [perun (puc. 245) pac-
MOJIOXKEH Ha BbICOKOI1 ckajie (150-MeTpoBOii CTOJIOBOI TOpe) 1 TO3TOMY ObLT
HEIOCTYTIEH U IIyHaMHM — Ha KOHCTPYKIIMSIX XpaMa OTCYTCTBYeT HaHEeCEeH -
HbII TPYHT. HeT orutaBiieHHbIX KaMHE#, YTO MOTJIO Obl CBUAETEILCTBOBATH O
pa3pylieHUU Xpama B pe3yJibTaTe MeTeopuTHOI 6oMOapapoBKu. OueBUIHO,
YTO MIPUYMHON €0 pa3pylIeHUs MOTJIU SIBJSTHCS TOJIBKO 3eMJIETPSICEHUS.

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

W3 paccMOTpeHHOTrO BBIIIE MaTepuaa CleayeT, YTO TUIIOTe3a O CBI3U
3eMJICTPSICEHUIA ¢ rPaBUTALIMOHHBIM Bo3AeiicTBUeM JIyHbI Ha 3eMJIto uepe3
MPUJINBHBIE (OTJIMBHBIC) BOJHBI, BhI3bIBAIOIINE TBUKEHUE TEKTOHMUECKUX
AT JuTocdepbl 3eMJiu, sIBJIIeTCsl HauboJiee MpaBaonog00HOM U3 Bcex Cy-
IIECTBYIOIIMX TMITOTE3 O IpUYMHaX 3eMieTpsiceHuii. M JlyHa mopoxmaet He
TpUrrepHbiit 3¢ dekT (3(pdeKT cMycKoBOro KypKa B pyKbe), a SIBJISIETCS OC-
HOBHOM IIPpUYMHOI 3eMiIeTpsiceHuid Ha 3emJyie. He ObLIO B IPOIILJIOM ThICSI-
yesetuu JIyHbl psaoM ¢ 3emiieil — He ObLI0 MPWIMBHbBIX (OTJIMBHBIX) BOJH
MOpeil M OKeaHOB, BBI3BIBAIOIINX IBUKEHNE TEKTOHMYECKUX TUTUT U, KaK
CJIEJICTBUE, HE ObLIO CUJIbHBIX 3eMJICTPSICEHUA.

3aKOHOMEPHOCTH, YCTAHOBJIEHHBIE KaHAICKUM ydeHbIM M. KoBasieBbIM,
JAI0T HAaZEe Kbl HA BO3MOXKHOCTb ITPOTHO3UPOBAHUSI CUJTbHBIX 3eMJIETPSICEHU I
Ha 3emute. Ho aTa runore3a 0oqHOBPEMEHHO SIBJISIETCSI U CEPbE3HBIM MPEIy-
MpeXIeHUEM JJIs YeJIOBEUECTBA, TaK KaK IO COBPEMEHHBIM JaHHBIM YUEHBIX
Jlyna ynansiercst ot 3emiu (IipuMepHO Ha 4 CM B I'OfI) B aIrtoree, HO IPY 3TOM
npubKaeTces K 3eMiie B iepuree. A 3T0 yBeJIMUMBAET NPUJIMBHBIE (OTJIMB-
HbI€) BOJHBI, YTO BbI3bIBAET JOTOJHUTEIbHOE IBUXKEHUE TEKTOHUUECKUX
winT Ha 3emiie. Pe3yabTaToM SIBJISIFOTCS CUJIbHBIE 3eMJIETPsSICeHUS (Hapu-
Mep, HenaBHo B Typuun). M 3TOT npouecc ¢ TeueHUueM BpeMeHU OyaeT Ha-
pacrtatb, M 3eMJIETpSCeHUs] OyayT yCMImBaThcs. Bo3MoXHO, 4TO ceiicM00-
MACHBIMU CTAHYT JaXe 30HbI, KOTOPbIE cefiyac CUMTAIOTCS HECEMCMUYECKU -
Mu. U pa3pyieHHBIe HeCeiCMOCTOMKIE KaMEHHBIE COOPYKEHUS IPEBHOCTH
JIOJIKHBI 3aCTaBUTh YEJOBEUECTBO C 00JIbIIIEI OTBETCTBEHHOCThIO OTHOCUTh-
€S K CTPOUTENIBCTBY COBPEMEHHBIX 3MaHMI 110 BCEi TIIaHeTe.

229



4. MU® O BPOH30BOM BEKE B UCTOPUU YENOBEYECTBA

TTpexne yeM paccMaTpUBaTh XPOHOJOTHIO KaTaKJIM3MOB Ha 3eMJie B IPO-
1LIJIOM, CJIEYET OCTAHOBUTHCS HA 00JIE€ YEM COMHUTEBHOM JEJIEHUU JPEB-
Helei a1moxyu Ha KaMeHHBI, OPOH30BBIN U XKeJIe3HbI BeKa-MepUO/Ibl.
JaHHBI MaTepuall ObLT OIYOJIMKOBAaH aBTOPOM B BUJIE OTACIbHON CTaThH,
HO X04YeTcsI TToKa3aTh ero U B JaHHOUW KHUTE B CBSI3U C MpejaraeMoi K pac-
CMOTPEHUIO 1 00CYKIEHUIO XPOHOJIOT MM KaTaKJIM3MOB Ha 3eMJIe B IIPOIILIOM.

YcraHnosneHHoe apxeosioramu XVIII Beka orcyrctBue B [II—IV Thicsiue-
JIETUSIX JI0 H. 9. IPEBHUX U3JETUN U3 KeJle3a U HATMYre IpeBHUX OPOH30BbIX
WU3JeIM TPUBEIO JaTCKOTO apxeoJjiora u nupekTopa LleHTpanbHOro mysest
Hanunu Kpucrnana Tomcena B 1836 romy K BBIBOLY 0 00j1€€ paHHEM KCITOJb-
30BaHUU B IPEBHOCTU OPOH3HI, a He kese3a. Bee akecnmoHatsl My3sest K. Tom-
CEH pasiesisijl Mo MaTepualy Ha KaMeHHbIe, OpOH30BbIE U XXeJIe3HbIe. DTa
cucTeMa MoJlyyusia Tpu3HaHUe He cpa3y, HO TTOCTEeNIeHHO ee MPUHSIIN Ha
BOOpYXEHHUE U IpyTue yueHble. B nanapHeliem kiaccudukanuio ToMmceHa
pas3Bui ero yueHuk Menc Bopco. B npeBHeiinieit amoxe cTaau Bblae-
JISITh TPU TlepUoJa: KaMeHHbIi BeK (OT BOBHMKHOBEHHUS YesloBeKa 10
III ThIC. MO H. 3.), OpOH30BHII BekK (¢ KoH1a IV 10 Havana 1 ThIC. 10 H. 3.),
JKeJie3HbIN BeK (¢ 1 ThIC. 10 H. 3.). B cBO1O ouepenb, KaMeHHBII BeK Moapas-
JieJisieTCsl Ha IpeBHEKaMEHHBIN (1ajIeoJIuT), CpeqHEKaMEeHHBINA (Me30JIUT),
HOBBIII KAMEHHBI (HEOJUT), MEIHO-KaMEHHBI (9HEOJIUT) — MePeXOaHbI
K OpoH3e. [TOHATHO, UTO MPU 3TOM HE JOIYCKaJIOCh IaXe MBICIU O CylIe-
CTBOBaHMU B IPEBHOCTH BBICOKOPA3BUTOIO TOCY1apCTBa.

CnpaBoYHbIN MaTepuan

06 1cnonb3oBaHMM pa3nyHbIX meTannos 6onee 10 Tbic. feT Hasag,
pacckasbiBaeT MNnatoH B Ananore «Kputmin»: «...Ecim HeKoTopble cBOU
NOCTPOMKM OHUM ZieNann NPOCTbIMU, TO B APYTMX OHW 3abaBbl paay UCKYCHO
COYeTaI KAMHM PA3HOro LBeTa, CoobLLan MM ecTeCTBEHHYIO NPenecTb;
TaKMKe U CTEHbI BOKPYT HAPYXKHOr0 3eMJIAHOTO KO/bLLA@ OHW MO BCEWN OKPYK-
HocTu ob6aenanun 8 ME[b, HaHOCS MeTan B pacn/iaBNeHHOM BUAE, CTEHY
BHYTPEHHero Bana nokpbiam antbem n3 OJIOBA, a cTeHy camoro akpo-
nona — OPUXAJTKOM, ncnycKaslumMm orHmctoe 6aunctaHue... Bero BHeww-
HIOIO MOBEPXHOCTb XPama, Kpome akpoTepues, OHW Bblaoxuan CEPE-
BEPOM, akpotepuu ke — 30JI0TOM; BHYTpM B3rNa4y ABAANCA MOTONOK
M3 C/IOHOBOW KOCTU, BECb M3yKpalleHHbI 30/10TOM, CEPEEPOM 1 OPU-
XANKOM, a cTeHbl, CTOAMNbI U NOAbl cnAoWb 6bl1n BblNOXKeHbI OPUXAJSI-
KOM. Moctasunu tam n 30J/10TbIE nssaanuma...». Mo nmerowmmca Ha
CEerogHAWHNN AeHb AaHHbIM, OPUXAJIK — 3TO CMJ1aB, COCTOALLNI U3 75—
80 % meau, 15-20 % uuHKa 1 He3HaumTenbHOro (C1ef0BOro) Koauye-

CTBa HUKeNA, CBUHLA M Xene3a. YNoMuHaeT [NaToH U o Kenese: «...n BOT
[ecATb Lapen, 0CTaBLWNCb OAHU M BO3HECLWM 6ory MoanTey, 4Tobbl OH
cam n3bpan ana ceba yroaHyto XKepTay, NPUCTYNanun K nosne bbika, HO
6e3 npumeHeHunna EJIE3A, BOOPYKEHHbI€ TOJIbKO Nankamu u
apKaHamu...».

CeroHsA MOXHO yTBEPKAaTb, YTO bnarogaps yHUKanbHbIM 06cToS-
TeNbCTBAaM OCTAaTKM APEBHENLUNX CTa/IbHbIX MEXAaHU3MOB Ha NaHeTe
BCe-TakM 0bHapyKeHbl. Hanpumep, ropa baliryHwaHb B Kutae c ocrat-
Kamu apeBHero avpukabna cpean 6asanbrosbix ctonbos (puc. 15). Au-
puKabab C NPUMEHEHUEM CTa/IbHbIX KOHCTPYKLMI MOT BbITb MOCTPOEH
He paHee 10 250 net Hasaga, NocnegHMMM UCCe40BaHUSAMM apPXEO/IOrOB
TaK¥Ke YCTaHOB/IEHO, YTO U34e/1MA U3 MeAN U CBMHLLA MCNO/Ib30BaINCh
KUTENAMU APEBHEro TypeLKoro ropoaa Yatan-XwotoKa, KoTopbli cyLe-
cteoBan ¢ 7400 r. o H. 3. no 5600 r. fo H. 3.

Puc. 251. Crapeiimii oGuTaeMblil JepeBIHHBIN 10M B MUpe Ha DapepcKuX 0CTPOBax

3abnyxaeHne apxeonoros Npu nepuoamsaLmnm ApesHelen anoxm
Ha KaMeHHbIN, BPOH30BbIN 1 *Kee3Hbl BEKA, 3aK/H04YaETCA B TOM, YTO
OHM HE Y4/IN, YTO CKOPOCTb KOPPO3MU Kene3a Npu OGHUX U TEX Ke YCo-
BUAX B AECATKM pa3 60/blue CKOPOCTU KOPPO3UM BPOH3bI. B HOpManbHbIX
aTMochepHbIX YCN0BUAX CKOPOCTb Koppo3um ctanm noutu 8 20 pas 60nb-
e CKOPOCTM Koppo3unun 6poH3bl, a B MopcKoi Boge — noyTu B 40 pas.
EC/M Ha MaCCUMBHOM }Ke/le3HOM CTaHKe BbITOYUTbL U3aenune 13 6poH3bl U
OCTaBWTb MX BMECTEe Ha OTKPbITOM BO34yxe Ha BeKa, To yepe3 1000 net
OT »Ke/Ne3HOro CTaHKa He OCTaHEeTCA AaXKe PXKaBOoro NATHa, a NoKpbIToe
OoKMCcnamm 6poH30BOE N3aeNNe CoXpaHUTCA. U KenesHble u3genumsa, npo-
M3BeAEeHHbIE Ha TbICAYEIeTUA PaHblLLIe UM OA4HOBPEMEHHO C 6POH30BbIMM
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N34eNUAMM, MPOCTO HE MO/ COXPaHUTLCA A0 Hallero BpemeHu. Ho ato
He 03HayYaeT, YTo UX He 6b110. Kak He/lb3A yTBEPsKAaThb, UTO B APEBHOCTU
He 1CMo/b30Baach APEBECHMHA NPU CTPOUTENbCTBE A0MOB. OCTaTKu Ape-
BECMHbI TaK Xe, KaK U XenesHblX U3gennin, He MO COXPaHUTbCA 33
CTONb AONTUI CPOK. A MHAYe, ecn cneoBaTh IOTUKE apXeonoros, Ae-
peBAHHbIN BeK Havanca npumepHo 1000 net Hasaz, Tak Kak camoe ctapoe
B Mupe aepessaHHoe cTpoeHue (puc. 251) HaxoauTea Ha PapepcKux
octpoBax (JaHwuaA) n HacuuTtbiBaeT okono 1000 net (noatsepaeHo uep-
KOBHbIMU ,EI,OKyMeHTaMVI).

Bocnonb3oBaBIIMCh JaHHBIMU Bukumenuu, KpaTko paCCMOTPUM, YTO
M3BECTHO HA CETrOIHSIIHUMI JeHb 00 00pa30BaHUM APEBHEMIIINX rOCyIapCTB
niaHeThl. KoHeYHOo, moka 6e3 MpUBS3KY K IMOTUOIIEl ApeBHEl BEICOKOpPa3-
BUTOH LIMBUJIN3ALIAN.

Jlpeenss Ipeuus

B TeppuTopuu, KOTOphIe BXOISAT B TOHATHE «[IpeBHsIsT [perus» (Dmnana),
y4eHbI€ BKJIIOUAIOT MECTa PacCeIeHUS IPEBHUX I'PEKOB — 3JUIMHOB B IIEPUO/T
rpeyecKor KOJOHU3aluU, KOTOPhI HaunHaeTcs ¢ pyoexxa I11—I1 Teicstuene-
TU 10 H. 3. (BO3HMKHOBEHNE IIePBBIX TOCYAAaPCTBEHHBIX 00pa30BaHUIA HA
octpoBe Kput) u 3akaHuuBaetrcst Bo II1—I BB. 10 H. 3., Korga rpedyeckue u
3JUIMHUCTUYECKUE TocyaapcTBa Boctounoro Cpenn3eMHOMOpPbs ObLIN 3a-
XBadyeHbI PUMCKOI pecrtyOIMKO# U BKIIFOUEHBI B COCTaB PUMCKOM cpean3emM-
HOMOPCKOW JEPKaBbl.

Huousa

ApPXE0JIOTMYECKUE KYJIBTYPbI TTO3/THETO HEOJIUTA PACLIBEIN B IOJIMHE PEKU
Wupa B nepuox ¢ 6000 o 2000 roga 10 H. 3. ¥ B KOxHoit MHaun — mexay
2800 1 1200 romamu 10 H. 3. McTopryecku B peruoHe pacliojarajiuch He-
KOTOpbIE U3 IpeBHENIIINX MToceaeHnid FOXXHOM A3un 1 ee KpynHerue 1u-
BUIMU3aLMU. JIpeBHEHIIMM MECTOM apXeOoJ0TrMYeCKMX PacKOIOK, OTHOCS -
IIKUMCS K IPEBHEMAJCOJUTUIECKOMY TEePUOaY, SIBASIETCS OOJUHA
pexu Coan B [TakucraHe. [lepBbie 1epeBeHCKUE TTOCEIeHUS MOSBUIUCH B
310Xy HeoJuTa B Meprapxe, a nepBble ropojia permoHa — B JOJIMHE PEKU
WMHn, ocHOBHBIMU U3 HUX sIBJIsIIOTCS MoxeHmko-/lapo u Xapamnrma (odpa3o-
Basnuch nipuMepHo B 3300 roay 10 H. 3.).

Kumaii

Kwuraiickast nuBrim3anus (IpeaKkoB rocyaapcTBOOOPa3yoiero 3THO-
ca xaHb) — rpymmna KyaeTyp (baneno, Msoauroy, XoyraH u ap.) CpeIHEro He-
omuta (oK. 4500—2500 rt. mo H. 3.) B OacceitHe peKn XyaHX3, KOTOpEIE Tpa-
JULIMOHHO OOBENMHSIOTCS O01IMM Ha3zBaHueM AHiao. [TpencraBuTesin aTux
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KYJIBTYP BhIpallBaJIA 36pHOBBIC (UyMHU3a U IP.) U 3aHUMAJIMCh pa3BeNeHM -
eM cBuHell. [To3nHee B 9TOM pailoHe pacrpocTpaHuIach KyasTypa JIyHIIaHb:
MOSIBUIMCH OJIMXKHEBOCTOUHbBIE BUJIBI 371aKOB (MIIEHULIA U TYMEHB) U MOPO-
JIbl TOMAIIIHETO CKOTa (KOPOBBI, OBLIbI, KO3bl). CUHXpOHHO fHIIA0 cylie-
CTBOBaJIa KyJIbTypa XyHIIIaHb, C(HOPMUPOBABIIIASACS HA OCHOBE MECTHOM KyJTh-
Typbl CUHJTyHBA.

FOxucnaa Meconomamus

B ypykckuii mepuon (cepenrHa IVTeIcsdeneTus 10 H. 3.) CKIIaAbIBAIOTCS
OCHOBBI LIyMEPCKOM IMBUIM3ALMU (YPOAHUCTUYECKAS] PEBOJIIOLIMST): BO3-
HUKAIOT ApeBHelime ropoaa (Ypyk), pa3BUBaeTCs CI0XKHOE HCKYCCTBO, TOH-
yapHOe peMecio, 0OMeH. XpaMbl TPUOOPETaOT MOHYMEHTAJIBLHBIN 00JIUK,
MX CUCTeMa yIIpaBIeHUsI, COLAIbHAS POJIb M XO3SIMICTBO YCJIOKHSIIOTCS; IJIsT
HYXJ TTOCJIEHETO M300peTaeTCs YCOBEPIIEeHCTBOBAHHAS CUCTEMa yue-
Ta — MUCBMEHHOCTD: MMKTOrpapuuecKoe MUChMO, IIPEAIIeCTBEHHIUK UCTO-
pudeckoit kanHonucu. B mepuon Iixkemaer-Hacp (koHen [V—navao I11 Tbi-
CSIYEJICTUSI 0 H. 3.) IPOMOJIKAJICS Tpolecc (hOpMUPOBAHUST HUBUIM3ALUN
B FOxHoi1 Meconoramun. Pa3zButue 3KOHOMMKHA U COLIMAJIbHBIX UHCTUTYTOB
CIoco0CcTBOBAJIO (DOPMUPOBAHUIO MPEAITOIUTUYSCKIX 00pa30BaHMIii B BUC
TePPUTOPUAJIBHBIX CTPYKTYP, TaK Ha3bIBAEMbBIX «<HOMOB» — IIPEIIICCTBEH-
HUKOB ropoaoB-rocygapcts Illymepa, IryMepcKoTo SI3bIKa W KYJILTYPhI.

Eeunem

Ha py6exe IV—III ThicsiueneTHs 10 H. 3. OKOJIO ABaALIaTA TOPOAOB-TOCY-
JApCTB MO BepxHeMy TeueHUto Huia, 1 cToJIbKO Xe Mo HUXKHEMY TeUeHUIO,
ObLIM 00ObEeIMHEHHI IO BIACThIO ABYX IIpaBUTeeil. Bckope BoiiHa MexX-
ny Bepxuum n Huskaum ErunToM 3aBepinuiach mobdenoit mapsi Bepxsero
Erunra, KoTOpHIii CTaj1 e AMHOBIACTHBIM IIPABUTEJIEM CTPaHbl. TaK MOSIBUIOCH
0OJIBIIIOE TOCYIAPCTBO C €AMHBIM LIEHTPOM, YIIPaBIsIeMOe OI0POKPATUYECKIM
armapaToMm, BO TJ1aBe ¢ (papaoHOM.

TOoucnas Amepura

CKyHbIE OCTaTKUM MPOCTOM M HE3aMBbICJIOBATOM KYJBTYPbl TEX BPEMEH B
BUJIe KAMEHHBIX OPY/IMIA, KOCTPUILL U TTEeILIEPHBIX CTOSTHOK OOHaPYKEHbI Celi-
yac BO MHOTMX yrojkax Mekcuku. 3ateM Lienu MCTOPUIYECKOTO Pa3BUTUS
pe3ko HapyatoTcst, M 0kos1o 2000 rona 10 H. 3. cpa3y BCTPEUYAIOTCS CIOXKUB-
LLIMECS KYJIbTYpbl pAHHUX 3eMJIEBJIa/IeJIbLIEB apxanyeckoit anoxu. [Tpu aTom
HayaJjio Mpou3BoaCcTBa OpoH30BbIX M3Aeauil B [lepy otHocaT K 111 ThICSTUE-
Jietuto 1o H. 3. Ho Kak pa3 Ha OCHOBE 3THX MOCIEIHUX U 3apOKAAIOIINXCS
BITOCJICICTBMM BO3HUKJIM BCE Ba>KHEUIINME LIMBUJIM3ALIMK TaHHOU 001acTu
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HoBoro Csera: malisi, Haxya, calloOTEKOB, OJIbMEKOB, TOTOHAKOB. AKaJIeMUK
6oranuk H.M. BaBuiioB o0paTuii BHUMaHME HayK Ha (haKT yIUBUTEILHOTO
COBMAJICHUS PallOHOB PacIIPOCTPAHEHUS JOKOJIYMOOBBIX IUBUIM3aLuii Ho-
Boro CBeTa ¢ ApeBHEHIIMMHU o4araMu 3eMJIeIeInsI Ha 9TOM KOHTUHEHTE.
LlvBuIM3aLMy MHACUIIEB TOSIBIISIICH TaM, TAE A0 HUX JOJITOEe BpEMSI CyIIe-
CTBOBAJIM paHHe3eMJIeJeIbuecKue KyJIbTyphl, HO 3eMJie[ie/INe, OUeBUIHO,
TOKE He BO3HMKAET Ha ITYyCTOM MECTE, OHO TaKKe SIBJISICTCSI ITPOITYKTOM JIJTU -
TEJbHOTO UCTOPUYECKOTO PA3BUTHSI.

baxmpuiicko-Mapeuanckas kyabmypa

OOHapyXeHa 1 Ha3zBaHa COBETCKUM apxeojioroM Buktopom CapuaHunu
B 1976 rony. OnHa 13 LIMBUIM3ALIMI OpOH30BOTO Beka (puc. 252—253), ko-
Topasl CyllIeCTBOBaja Ha TEpPUTOPUU BOCTOUHOIO TypKMeHHUCTaHa, I0>)KHOTO
V306ekucrana, ceBepHoro AdraHucrtana v 3arnagHoro Tamkukuctana ¢ XXI1T
no XVIII BB. 1o H. 3. — B ogHO Bpems ¢ MHackoii nuBmim3anueil B [Taku-
craHe u JIpeBHeBaBMJIOHCKMM LIapcTBOM B Meconotamuu. Psn uccnenona-
TeJIeW OTHOCST TaHHYI0 KyAbTypy K III ThIcsSTueneTnto 10 H. 3. U paHee.

PaccmoTpeHHbBII BBITIIE MaTepUall TTO3BOJISIET OPUEHTUPOBOYHO OLIEHUTh
MePUOIbI MOSIBJIEHUSI HOBBIX TOCYIapCTB (LIMBUIM3ALIMI ), HE3aBUCUMBIX IPYT
OT IpyTa |, TI0 MHEHUIO aBTOPa, MCITOIB3YIOIINX U3IEINsI, COOPYXKCHUS U
3HAHUS IpeBHEN BICOKOPA3BUTOM LIMBUIM3ALUM:

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

Wnnusa — 3300 net mo H. 3. 0Opa3oBaHUE XapallCcKOW HUBUIN3ALINY;

Kwurait — 4500—2500 JieT 10 H. 5. oOpa3oBaHue NEePBOM KMTANCKON 1M~
BUJIM3AlINY;

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

Eruner — 4000 yiet 10 H. 3. 00pa3oBaHUE LIEHTPAIM30BAHHOIO roCyaap-
cTBa (papaoHOB;

IOxnass Amepuka — 2000 jeT 10 H. 3., HO MI3TOTOBJIEHUE OPOH30BbIX 13-
nenuit otHocAT K 111 TeicsiueneTrio oo H. 3.

bakrpuiicko-Mapruanckas Kyiasrypa — 3000 jet mo H. 3.

KaTtactpoduueckue coObITUSI B ATJIaHTUIE, Tpa-Ipelnun u Ipyrux rocy-
JapCcTBax MPOM30LLIN IpuMepHO 11,5 ThIc. teT Ha3an. To ecTh HOBBIE TOCY-
JapCTBa CTaIU TOSIBIIATHCS Yepe3 5S—6 ThIC. JIeT Iocjie ux rubesn. [1o MHeHUIO
YUeHbIX, OpPOH30BbII BEK Havyaacsi MpUMEPHO 4 ThIC. JIET 10 H. 3. OTHOBpe-
MEHHO 1o Bceit maHeTe (puc. 201), To ecTh (paKTUYECKM OHOBPEMEHHO C
(bopMupoBaHMEM HOBBIX TocynapcTB. TouHee, K 3TOMY Mepuoay BpeMeHU
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OTHOCST C/IeIaHHBIE apXeoJIOoraMu HaXOIKW OpOH30BhIX u3aenuii. Ho Beab
HalileHHbIe OpOH30BbIE M3IE/IMsI MOTJIN OBITH M3TOTOBJICHBI BO BpeMeHa 00-
Jiee IPeBHETr0 BEICOKOPA3BUTOIO TOCYIAapCTBA U MOCIIE ero TMOeIM MOTJIM Ha
MPOTSKEHUU ThICSYEJIETUI COXPAHSITHCS JIIOJbMU KaK CBSILIEHHbIE PETUKBUN
«60oroB». TakxKe 1151 U3rOTOBJIEHUST OPOH30BBIX M3IEINI MOTJIA UCITOJb30-
BaTbhCS 3arachl OPOH3BI, COXPAaHUBIIIMECSI CO BpeMeH 00Jiee IpeBHETO rocy-
ngapctBa. CtalbHbIe U3LIES, TOUHEE OCTATKUA KOPPO3UM CTATBHBIX U3IEIUIA,
0oJiee IpeBHEro rocyIapcTBa Ha NPOTSKEHUN THICSYEISTUI COXPaAaHUThCS
MOTJIM TOJIBKO KpaifiHe PelIKO B UCKITIOUUTEIbHBIX YCIOBUSIX.

Puc. 252. BpoH3oBblii Tonop bakrpuiicko-MapruaHckoil KyJabTypbl

Puc. 253. Uznenue baktpuiicko-MapruaHcKoil KyabTypbl
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Puc. 254. Teppuropuu TUIaHETHI, TAe HalIGHBI IpeBHUE OPOH30BBIC U3IECITHS:
B — oxorHuku-cobupareu; M — ckOTOBOIBI-KOUeBHUKH; Il — MMPOCTBIE 3eMIICIETBYECKUE
coobiecta; Ml — croxHbIe 3eMiteiesibuecKue coobiectsa/Boxectso; I — paHHue
LMBUWIN3AIMK, HEOOUTaeMble 30HbI; PO30Basi rpaHuIla — OPOH30BbIi Bek Ha 2000 T. 10 H. 3.

Kapra nmiaHeTsl ¢ TEppUTOPUSIMHU, T1€ apXeoJioraMyu HaliicHbl JPEBHUE
OpoH30BBIe U3nesus (puc. 254), XopoI1Io COBIaAaeT C KAPTOil C TEPPUTOPH -
SIMM, Ha KOTOPBIX PUMEPHO 15 ThIC. JIET Ha3a OMHOBPEMEHHO BO3ZHUKIIU
o4Yaru ApeBHETO BEICOKOPA3BUTOrO 3eMiteAenus (puc. 236), a TakKe ¢ KapToi
C pacIojioxkeHreM J0JIbMEeHOB Ha TuiaHere (puc. 193). JloabMeHbl, SIBISIO-
LIKECs 3alLUTHBIMU COOPYKEHUSIMU OT METEOPUTHOM OOMOApAUPOBKU, CTPO-
WJIACH C IPUMEHEHUEM BBICOKOTEXHOJIOTUYHOM TeXHUKHU Oosee 12,8 ThIC. J1eT
Hazan. CoBIaJigHre TpeX BhIllIeyKa3aHHBIX KAPT HE MOXKET ObITh CJIy4yaiiHO-
CTBIO U IBJISIETCS €1lle OMHUM apTyMEHTOM B ITOJIb3Y BEPCUU CYIIIECTBOBAHMS
Ha IIJTaHeTe BhICOKOPa3BUTOTO rocyaapcTsa 6ojee 12,8 ThIC. JieT Ha3al.

HMHTepecHbIM siBIsSIETCSI MHEHME 110 TaHHOMY Borpocy A. CkiisipoBa, KO-
TOPOE OH BHICKA3aJl B OTHOM M3 CBOMX MHTEPBBIO, ONTy0IMKOBAHHOM B MIOHE
2017 roma B xypHaze «Peakue 3emnm»: «...Hu oquH Hapox, H1 ogHa IpeBHSS
KYyJIBTypa He CTaBUT ce0e B 3aCIyry M300peTeHre MeTa/uLyprun. AOCOIIOTHO
BCE IpeBHUE JIETeH bl U MTPeIaHusI €IMHOAYIIHO YTBEPKAAIOT: YMEHUE MOJTy-
4yaTh ¥ 00pabdaThIBaTh METAJIJIBI HApOJAAM A HEKME MOTYIIIECTBEHHbIE OOTH.
boru, KoTopbie XWIN W MpaBUId Ha 3eMJIe MHOTO THICSY JIET TOMY Ha3aj.
JI100O0IBITHO, UTO COMIACHO JIETEHAM U IIPEAAHUSIM, Te 3Ke caMble 00ru 00-
YUWIU JTI0Jel TOHYapHOMY peMeciy. A BeJb FTOHYapHOE MPOU3BOACTBO SIB-
JISIETCSI SKU3HEHHO HEOOXOMMBIM JIJIst ApeBHE MeTaJUTyprun — 6e3 Kepamu-
YeCKMX TUTJIEH TYyT HUKaK He 000iTUCh. B1006aBOK 151 KaueCTBEHHOIO 00-
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JKWTa KEpaMUKH TPEOYIOTCS TeMIIEpaTyphl, aHAJIOTMYHBIE TEMIIEpaTypam Ipu
MEeTaJLTypruuyecKoii riaBke, a cief0BaTeIbHO, HY>KHbI M CXOXKHE KOHCTPYK-
LM Teveid, odecrieunBalole HeoOX0AMMbII TeMIIepaTypHbIN pexkuM. bo-
Jiee Toro, Te ke 00U Ay JIOAsIM U 3emiienenne. M B 3Tom ciiydae nmojrydyaer
BIIOJTHE JIOTUYHOE OOBSICHEHHUE Ta CTpaHHAas CBSI3b, KOTOPAs CYIIECTBYET
MEXIy oyaraMu IpeBHE MeTATypruy U LIEHTPaMU IPEBHEMIIIETo 3eMIe/e-
nust. CBsI3b, KOTOPYIO MCTOPWKY TTOMMETHIIN, HO HUKaK He 00BsICHSI0T. Kor-
Jla peyb UIeT O IPeBHUX Oorax, ymoMHUHAEeMBbIX B JIeTEHIAX U MpeaaHusXx,
HEOOXOMMMO YYNUTHIBATh OUYEHb BaKHBIM MOMEHT, UTO B 3TOT TEPMUWH HAIIIN
MPeaKY BKIaIbIBAIU COBCEM IPYrOii CMBICI, HEXEJIU Mbl ceiiuac BKIaabIBa-
eM B c1oBo «bor». Har coBpemeHHbIi bor — 3T0 cBepXbecTeCTBEHHOE BCe-
CUJIbHOE CYIIIEeCTBO, OOMTaloIIee BHE MaTepHUaJbHOTO MUpPa U PacTIOpsKaio-
1ieecst BceM U Besl. JIpeBHUeE e 60U B jiereH1ax v MpeJaHusIX BOBCE He CTOJIb
MOTyIecTBeHHbIe. X CTTOCOOHOCTHU XOTh M TIPEBBIIIAIOT MHOTOKPATHO CITO-
COOHOCTH JIIOJIeli, HO COBCEM He OecKOHeUHbI. [1pr 3TOM TOBOJBHO YacTo
3TH OOTH, TSI TOTO YTOOBI UTO-TO CAEJIATh, HY:KIAIOTCS B CTIEIIMATbHBIX 10~
MOJIHUTEJbHBIX MTpeAMeTax, KOHCTPYKIIUSIX UJIM YCTAaHOBKAaX — MYCTh JIaXe
«DOXKECTBEHHBIX».

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

B 3axrroueHme rpuBeneM parMeHTBI M3 CTATHU HOPBEXKCKOTO MCCIIE0-
Batess Typa Xeitepnana «I1o cienam 6ora CosHila», ory0JMKOBaHHOI B Ka-
upckom xypHaie «Egypt Travel Magazine» (riepeBo/1. ory0J1. B XypHaJie «3a
pyoeskom» Ne 21 23—29 mast 1969 rona). OH nucan: «CX0oncTBO MEXIy paH-
HUMU uMBUIM3alMsIMu Erunra 1 MekKcuku He orpaHM4YMBaeTCs JUILb M-
pamuaamu... 1 B Mekcuke, u B ErunTe cyiiecTBoBaja BBICOKOpa3BUTas CU-
cTemMa ueporinduieckoil MMCbMEHHOCTHU... YUeHbIe OTMEUaloT CXOACTBO
(bpeckoBoit KMBOIIMCH B XpaMax M YChITIATbHUIIAX, CXOXNE KOHCTPYKITNU
XPaMOB C UCKYCHBIMU METAJIMTUYECKMMU KOJJOHHAAaMu. YKa3blBaeTCsl Ha
TO, UTO TIPH COOPYKEHUH CBOJOB M3 TUTUT apXUTEKTOPHI TT0 00€ CTOPOHBI
ATJIaHTUKM HE 3HAJIU UCKYCCTBA COOPYKEeHUS HacTosiiel apku. Obpaliaer-
¢ BHUMaHUe Ha CYIIECTBOBaHNE IUKJIOMMYIECKUX TI0 pa3Mepy KaMeHHBIX
yes0BeuecKrx (puryp, Ha yIMBUTEIbHbIE ACTPOHOMUYECKHE TO3HAHUS U BbI-
COKOPa3BUTYIO KajleHAapHYIo cuctemy B Mekcuke u Erunre. YueHble comno-
CTaBJISIIOT YAMBUTEIBHYIO MO COBEPIICHCTBRY IMPAKTUKY TpelaHalluM YeIoBe-
YecKoro ueperna, XxapakTepHyIo 1JIs1 KyJbTyp ApeBHero Cpeanu3eMHOMOPbS,
Mexkcuku u Ilepy, a TakKe yKa3bIBaIOT Ha CXOXUI €TUTIETCKO-TIepyaHCKUI
o0bIvyali MyMUpUKaIUU. DTU U APYrMe MHOTOYUCIEHHbIE CBUAETEIbCTBA

237



CXOIHOCTH KYJIBTYD, B3SITbIC BMECTE, MOTJIA ObI TOATBEPAUTH TEOPHIO O TOM,
YTO OJHAXKbI MJIM HEOJTHOKPATHO cya ¢ 6eperoB Cpennu3eMHOTo MOpsi repe-
cekaau ATIIaHTUIECKUI OKeaH M TIPUHECIN OCHOBBI IMBUIM3ALIUM ab0pH-
reHam MeKcuKu.

Hurne — Hu B Mekcuke, HA B Ipyroit yactu AMepuKu, apXeoJoTh He
00HaPYXWIU OMpeeJeHHbIX TPU3HAKOB DBOTIOLIMOHHOTO Pa3BUTHSI KYJIb-
Typbl. Be3zie, Kak rmokaszaiu pacKoIku, IMBUIU3ALIMs pacliBelia cpasy, 0yaro
MPUBHECEHHAsI CO CTOPOHBI. Bedme Mbl HAXOIUM Clie[bl SMUTPAHTOB, OTKY/A-
TO MPUILLEIIINX U TPUHECIIMX C COOO0M 3pesTylo M YTOHUEHHYIO IMBUIU3ALUIO0
B paiioHBI, TJe XXWJIU TOBOJILHO MPUMUTHBHBIE Hapoabl. Hurne Mbl He Ha-
XOJIUM LIEHTpa, OTKyJa HauMHajaach Obl 3BOJIIOLIMSI pAHHUX aMEPUKaHCKUX
nuBUAM3anuii. U, 9ro asiseTcs ele 6ojee mopa3uTeTbHbIM, PAaHHSIS LIUBU -
Ju3anrs AMepuKku (MMeeTcs B BULY KYJIBTYypa 0J1bMEKOB) Obljla OrpaHUYeHa
BeChbMa HEYIOOHBIM PalilOHOM TPOMMYECKUX M CYOTPOTTMUECKUX JKYHTIIeH
LlentpanbHoit AMepuku. Ho uMeHHO 3/1ech 00JIbIIIOe OKeaHCKOe TeUeHUE,
unyuiee ot [nbpantapa u KaHapckux ocTpoBOB, BIlagaeT B MeKCUKaHCKU
3QIUB...».

MoxHo npeactaBuTh cede ynupieHue Typa Xeiepaana, eciiv Obl OH 3HaJI,
yto B Krtae numeroTcst Meraiuthbl (puc. 255), U3roTOBJIEHHbIE 110 TOH XKe TeX-
HOJIOTUH, YTO ¥ MeraauThl B [lepy (puc. 256), a B ABCTpaiiy HAXOAUTCS
Ha3eMHBIN yKazaTesb JUIs MoJIeTOB Aupuxkabeit (puc. 257), BHITOJTHEHHBI
B «€TUIIETCKUX» MOTUBaX (puc. 258).

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

Teornud 66U OOHapYsKeH ¢ Bo3ayxa 26 uoHs 1998 roga murotom Tpeso-
pom Cmutom. Camodier aeten Ha BeicoTe 3000 M. M300paxeHue yenoBeka
Haxomutcs Ha rutato @uanuc Crnpunre (FOxHas Ascrpanus) B 60 KM oT
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nocenka Mappu. IToatomy nzobdpaxkeHue yeaoBeKa Ioaydnsio Ha3BaHue «He-
JnoBeK Mapu». OHO SIBJISIETCSI CAMBIM OOJILIINM TeorrudoM Ha 3eMiie, MMe-
eT B IUIMHY 2,7 KM, TUHUU PUrypsl umetort riyouny 20—30 cm u 1o 35 m
(B cpeaHem 10 M) B mmpuHy. JlymMaeTcs, UTO «€TUMETCKU» CTUIIb SIBJISICS
BOBCE HE ETUIIeTCKHMM, a OBbLI IMoapaXkaHUeM CTUIIO 0oJiee IPEeBHET0 rocy-
NapcTBa, 3HAHUSI O KOTOPOM COXPaHWIKUCH U ObLTN 0OHAPYXKEHBI XXpeLiaMmu
Erunra B nmepuon papaoHOB.

Puc. 258. HactenHoe uzobpaxenue. Erumner

ITogBoas UTOL, MOXXHO OTMETHUTD, YTO IO BCEl IIJIAHETE NMEIOTCS CJICIbI
OJTHOU U TOM e JpeBHEI BBICOKOPAa3BUTON LIMBIIM3auu. M, KoHEeUHO, 3TO
cJiefibl He erUIeTCKOro rocy1apCTBa, TeXHUUECKU 0e3rpaMOTHO MoapaXaro-
LIEeTO LIMBUIN3ALUU IPEBHUX «O00roB». [TopaxaeT JIUIIb TO, YTO HUKTO U3
YUeHBIX He ocItapuBaeT reproan3ainuio BekoB Kprucrnana TomceHa (KameH-
HBIIT, OpOH30BbIN 1 XKeJIe3HBII BeKa), HECMOTPSI Ha TO YTO €€ HEKOPPEKTHOCTh
BITOJIHE OUeBHMIHA Jaxe 0e3 pakTa CylIeCTBOBAHMSI IPEBHETO BHICOKOPA3-
BUTOTO rOCYJapCTBa.
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5. XPOHO/10TUA KATAK/IN3MOB HA 3EMJIE B NPOLLUNIOM

5.1. I'Ipep,nocunku K COCTaB/IEHUIO XPOHO/I0TUN

B ocHOBY paccMaTrpuBaeMoil XpOHOJIOIMH APEBHUX KaTacTpod Ha 3emiie
B nepuos a0 70 ThIC. JIET Ha3a1 MOJOXEHBI CASAYIOIINEe MaTepUaIbl:

— pe3yJabTaThl apXeoJOrMYecKrX packomnok B nemepe Cuoumy B FOxHOM
Adpuke, npoBeneHHbie B 1998 romy JIunom Youu;

— IaHHbBIE aPXEOJIOTMYECKUX UCCIe0BaHUI 00 KCUe3HOBEHUN HeaH1ep-
TajbleB MpuMepHo 30 ThICSUIET Ha3a;

— UHIYMCTCKAas XpOHOJIOTHs, TOATBEPXKIaeMasl XpOHOJIOTUel KaTacTpod
(ConHi) Maiis;

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

— MCCIIeOBAaHUS aBCTPUMCKUX M HEMELIKMX YYEeHBIX-TepOUTepruaHIleB
Aprtypa [lo3nancku u OamyHna Kuce, kacaromuecs nageHus Ha 3eMJIIO Jie-
JSTHOTO cIyTHUKA JIYHBI TpUMEpHO 22 ThIC. JIET Ha3a/;

— MaTtepuajbl UCCIIETOBAHUS POCCUIMCKOTO YIeHOTO-(U3MKa, UCTOPUKA
u nucatens A.JO. Ckisaposa;

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

ITpu n3yuyeHun apredakToB (IpeBHEUITNEe HAKOHEYHUK TSI CTPEJTBI 1
WA, YKpalleHus U3 pakylleK, OCTaTKA KPaCHON OXPbl, aHTUCETITUYECKast
MOJACTUJIKA U3 TpaB U Apyrue) neuepbl Cudbuny (puc. 259—261) uccienona-
TeJIM 00paTHIM BHUMAaHME Ha TO, YTO APEBHUE TEXHOJIOTUN HE Pa3BUBAIOTCS
HernpepbIBHO. BMeCTO 3TOro oHU MOSIBJISIIOTCS, MCYe3al0T U BHOBb MOSIBJIS -
J0TCSI, UYTO COOTBETCTBYET CLIEHAPUIO, B KOTOPOM, B TIEPBYIO OUepelb, UCTO-
puyecKue U 3KOJOTUUECKHEe COOBITHS, a HE MHTEJJIEKTyalbHOE Pa3BUTHUE
OIpeesIsIv CYlLlIeCTBOBaHUe oouTaTeseit newepol Cudumy.” [1o pesyabraram
ucciaenaoaHuii Jiuna Yomiu 3 BurBatepcpaHacKoro yHUBepCcuTeTa ropoaa
Noxannecoypr (FOAP) nepuonst o6utanus B nemepe CUOUIY HeIsTCs Ha
CJIeyIOIINE DTAITbI:

— TIpen-CTUI0SCKUIA;

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

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

— MOCT-XOBUCOHC-MOPTCKMIA (58,5 ThIC. JIeT Ha3am);

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

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

MoxHO cenaThb BBIBOM, YTOB MCTOPUY OOMTAaHUS ITeIephl UMEJINCh 3Ha-
YUTeJIbHbIE IPOMEXYTKY BpeMEH!, KOraa oHa Obuia HeoOuTaeMoi. Jnuresib-
HOCTB TaKMX IIPOMEXKYTKOB COCTaBIsIET 0KOJI0 10—11 ThIC. JIET MeXIy XOBU-
COHC-TIOPTCKUM II€PUOIOM 1 MO3AHUM CTuioeiickum, 10,8—13,3 ThIC. JeT
MEXIY XOBUCOHC-ITIOPTCKUM Y TTO3IHUM TAJICOJIUTOM, 1 9,1 ThIC. JIeT MeXXAY
MO3IHUM U (DMHAJIBHBIM MajieoIuTOM. B meiiepe Takzke oOHapy>KeHBI CIeIbI
Oostee TTo3aHEro oouTaHus okoso I TeicsaueneTus H. 3. CorjiacHO UMEIOIIM -
¢ KIIMMaTUYeCKUM TaHHbBIM, Tellepa Obljia HaceJeHa TOJIbKO BO BIasKHbIE
nepuoapl. Tak Kak nemepa Cudumy HaxXoIUTCsI BCEro B 15 KM OT moOepexkbs
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WMHuauiickoro okeaHa, TO yKazaHHbBIE ITOCTKAaTacTpoduuecKre Mepruoabl He-
00uTaHUS Tellepbl MOTYT ObITh BbI3BAHBI OTPOMHBIMU IIyHAMMU ITPU OUepe/I-
HOM cOrkeHuu JIyHBI ¢ 3eMJIeil.

CrenyeT oOpaTUTh BHUMaHUeE, UTO B eiepe CuduIy MMeroTcsl 10CTaTou-
HO XOpoIIIo o6paboTaHHBIC KAMEHHBIE YYaCTKU CTEH, CTyNeHel U ToJia
(puc. 260, 261). Kakoit ”HCTpYMEHT MCITOJIb30BaJICS TSI 00OpabOTKH Tiecya-
Huka, Hem3BecTHO. Ho maxe cam (pakT 00pabOTKM 4OCTATOYHO TBEPIOTO
recyaHuKa HalluMu npenkaMu 6ojee 30 ThIC. JIET Ha3ag OYeHb MHTEPECEH.

Puc. 261. Apxeosiorndeckue ucciaenoBanust nemepbl Cuoumy

B HacTosiiiee BpeMst yCTaHOBJIEHO, YTO OCHOBHBIM MECTOM OOUTaHUS He-
aHAepTabLEB BJsIOCh Cpeau3eMHOMOpPbe. Psii coBpeMEeHHBIX YYEHBIX CUM-
TaeT, 4TO 3a CBOIO MCTOpHIo [MGpantapckuii mponns (puc. 262) HEOTHOKpAT-
HO OTKPBIBAJICS U TIEpEeKPbIBAJICS BCIeNCTBUE 3emieTpsiceHnil. KocBeHHO
9TO NOATBEpKAaeTCs oOOUTaHUEeM Ha cKajie [MOpasitap HeOOJbIIIOTO KoJuye-
cTBa OepOepUiiCKMX MaKak, B TO BpeMsl KAK OCHOBHBIM MECTOM MX OOMTaHUSI
ABIISIIOTCS ATnacckue ropbl (Mapokko, Ajkup 1 TyHMC) Ha TPOTHUBOITOIOXK -
Holi cTopoHe [ubpanaTapckoro npounaa.

Ha kapte [Tupu Peiica mokazansl [MOpanTapckuii mpoiuB, mpoanBbl boc-
dbop n Japaanesutsl (puc. 263). A 3T0 3HAYUT, YTO U Ha OoJIee IPEBHUX Kap-
Tax, ¢ KoTopbiMU paboTan [Tupu Peiic, 3Tu MpoJMBhI TaKKe ObUTU 0003HA-
yeHbl. JIpeBHUE KapThl MOIJIM ObITh CO3AaHbl TOJBKO 10 TMOEIU IPEBHETO
BBICOKOPA3BUTOI0 rocynapctia 12,8 Thic. JIeT Ha3al, Tak Kak JJIs UX co31a-
HUsl TpeboBajach aspodoTochbeMKka. ATIaHTUAA, TOTUOLIAsl TPUMEPHO
11,5 TeIC. JIET HaA3axd, cpeacTBaMM BO3ayXxoIlJlaBaHUs He obJyiagana. To ecThb
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K MOMEHTY TMOeJM IPEeBHETO BHICOKOPA3BUTOTO TOCYIapCTBa MPOJTUBHI HE
ObLIM MepeKpbIThl. [IpaBaa, OHU MOIIM UMETh FOpa3io MEHbIIINE pa3Mephl,
9YeM B HACTOsIIIIee BpeMsl.

Puc. 262. Tubpantapckuii mponuns

Inspiring
Piri Reis.
—r pmmO

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

K BbIIIEM3I0KEHHOMY CJIeAyeT 100aBUTD €IIIE TO, YTO U3BECTHBIM aHTIN I~
ckuii mucarelb lepoept Yaiuic, n3ydass iCTOpuyecKue TOKYMEHTHL 1 apXeo-
JIOTUYECKUE CBUACTENIbCTBA, CUUTAI, YTO TPUOIU3UTETbHO B XV—X ThICSIUE-
JIETUSIX 10 H. 3. Cpean3eMHOMOPbe ObUIO 3aTOTUIEHO BOAaMU ATJIAaHTUYECKO-
ro okeaHa. B cBoeit knure [10] oH rucal ciieylolee: «...Torga Ha MecTe, Te
TeTeph IJIELIYTCs To1yOblie Boabl Cpean3eMHOTO MODPS, B T€ TaJleK1e BpeMe-
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Ha CyIIeCTBOBAJIM 3HAUUTEIbHbIC ITPOCTPAHCTBA CYIIIH, TPUYEM C OUeHB OJ1a-
TOMIPUSITHBIM KJIMMaToM. HaM He M3BecTHO, Kak JajieKo OT Hac OTCTOUT TO
BpeMsI, KOTa OKeaHW4IeCKHE BOIbI CHOBA BEpHYIUCH B Cpenn3eMHOMOPCKUIA
OacceiiH. OnpeaeaeHHO 3TU 3eMJIU, 3TH Jieca U JOJUHbI, OKa3aBILMeCs Mo
BOJIOI, OBUTM 3aCeJIeHBI JIIOIBMU, TTPEIITOTOXKNTEITEHO OTHOCUBIITUMUCS K
a3UJIbCKOM KybType. M3yuuB Kapty penbeda qHa [Mopantapckoro npoyusa,
MBI OOHAPYKWIN TUTAHTCKYIO KOTJIOBIHY, KOTOpast HAYMHAETCS Ha CpeIu-
36MHOMOPCKOM JIHE, IPOXOAMT Yepe3 MPOJIUB U Ha HEKOTOPOM PACCTOSTHUM
ot [ubpanTtapa Bpe3aeTcs B aTIaHTUUYECKUI 111e1b(d. DTa KOTJOBUHA, WU
MOABOIHAS TOJMHA, BEPOSITHO, SIBJISIETCS PE3YJbTaTOM PaOOThI BJIMBABIIIMX-
Csl BOJI OKeaHa ye B 3aKJII0YMTEIbHBIN Tepuo 3aTorieHus: Cpeau3eMHO-
MODPCKOI ToJMHBL. 3aToruieHre Cpean3eMHOMOPbsI, CTYYUBILIEECs, IT0 HaIIIei
MMPUOIN3UTETBHON XPOHOJIOTHH, THEe-TO MeXAY XV M X THICSUETCTUAMM 0
H. 3., ObUIO OMHUM U3 CaMbIX CYAbOOHOCHBIX COOBITUIA B IIPEABICTOPUN Ha-
IIIeT0 MUpay.

Koneuno, y I. ¥aica He ObU10 JaHHBIX 00 00OMTaHUM HEaHIEPTaJIblIEB B
CpenuzeMHOMOpPBe B TeueHUe 250 ThIC. JIeT, 1 00 UX HEOXXKUIaHHOM HCUe3-
HoBeHMU npuMepHO 30 ThIC. JIeT Hazan. MiMest aTu naHHbIe, OH, BO3MOXKHO,
coryiacuics Obl ¢ TeM, 4To 3aTorieHue Cpean3eMHOMODPbsI, CKOpee BCETo,
MOTJIO TIPOM30MTH U3-3a pa3pyineHus [MOpanTapcKoit mepeMbIUYKHI ITPU 3¢M-
JIETPSICEHUSIX M IlyHaMu TpuMepHo 30 ThIC. JIET Ha3aa BO BpeMs 0UepeHOTO
conmmxkeHust JIyHbl ¢ 3emeit.

WMHayucTckas XpOHOJIOTUS yCTaHABIMBAET Y€ThIPE 3Pl — MEPUOIBI MEX-
Iy KaTakimaMaMu Ha 3emite. [1o moBomy mamyrcTcKoit xpornomorun H. M. 2Ku-
poB B kHure [1, ¢. 370] muiieT, 4To COrjlacHO 3TOl XpoHojoruu, «Benukas
fora», Ui «BeanKkuii BeK», COCTOUT U3 YeTHIPEX 3P, CBA3aHHBIX C BOZHUK-
HOBEHMEM M pa3pylieHreM Mupa. B cBoio ouepenb, Kaxkmas 3pa UMeeT Tak
Ha3bIBaeMbI€ «CYMEPKW», KaK MPeAIIeCTBYIOIIME, TaK U MOCIeAYIOII1e Mpo-
TeKaHWIO COOCTBEHHO 3PbI M COCTABIISAIONINE MECATYIO YaCTh MOCIETHEM.
[Tepsast apa — Kputatora — 400 + 4000 + 400 = 4800 neTt, BTOpast apa —
Tperarora = 300 + 3000 + 300 — 3600 set, TpeThst 9pa — [ Banapaiora —
200 + 2000 + 200 = 2400 net, yeTBepTast, coBpeMeHHas spa — Kanuio-
ra= 100 + 1000 + 100 = 1200 set. OnHaKO aBTOP HE COIJIACEH C pacueToOM
«cyMmepek», ormmcaHHbIM H.D. ZKpoBbIM, 1 CUMTAET, YTO TOJILKO OOLLIAs ITPO-
JTOJIKUTETBHOCTD «CyMEePEeK» MOTJIa COCTaBISITh MPUOIU3UTEIBHO ECATYIO
YacTh MPOAOKUTEILHOCTH 3pbl. B 3TOM ciydyae moyJaroTcs cleaylonme
MPOJOJKUTEILHOCTUA «CyMepeK»: TmepBast apa — 400 jeT; BTopas 3pa —
300 net; TpeThs apa — 200 neT u yeTBepTasa apa — 120 net. B paznene 2.1.5
JAHHOW KHUTU 1aeTCsl TOAPOOHOE 00bSICHEHHUE MPOA0IKUTETbHOCTU COJTHIL
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(KaTakJIM3MOB Ha 3eMJIe) I10 XPOHOJIOTMU Maiisl. YuuTbiBas, yTo Bropoe CoJiH-
11e Maiisi COOTBETCTBYET MEePBOIl 3pe MHAYUCTCKON XPOHOJOIMHU, TTOJydaeM
cJIeIyIOLIKE TTPOIOIKUTETbHOCTH «CyMEPEK» M0 XPOHOJIOTUM Maiist U UHAY-
HUCTCKOM XpoHoysoruu: BTopoe CoitHile Maiist — 364 rojga, repsast spa —
400 net; Tpetbe ConHue Maiiss — 312 e, Bropas apa — 300 Jiet; yueTBepToe
Counniie Maiist — 156 et v Tpethst 3pa — 200 set. [TosryyaroTcst oueHb 6113~
KHe TIPOIOJIKUTEIBHOCTU «CyMepeK» Ha 3eMJie TI0 XPOHOJIOTMY Malisl U 1o
WHJIYUCTCKOM XPOHOJIOTUHU, YTO HE MOXKET ObITh CIy4aiiHOCThIO. B oTKOp-
PEKTUPOBAHHOM BUJIE TIOJIYYAIOTCS CICAYIOIIME MIEPUOIBI MEXIY KaTaKJIN3-
MaMM Ha 3emie II0 MHIYMUCTCKOM XpoHonoruu: nepasi apa — (4000 + 400) =
= 4400 ner, BTopas apa — (3000 + 300) — 3300 sert, TpeThsa 3pa — (2000 +
+ 200) = 2200 net, yetBepTas apa — (1000 + 100) = 1100 neT.

Eliie pa3 oOpaliiaeM BHUMaH1e Ha TO, YTO XpoHoJiorus KatacTpod (CosaHiIL)
Ha 3emJie, KOTOPO# MPUAEPXKUBAIUCH Malisl, HE COAEPXKUT MPSIMbIX TaHHBIX
0 MIPOAOIKUTEIBHOCTH MEPUOI0B MEXIY KatacTpodaMu, HO YKa3biBaeT Ha
MPOJOJIKUTEbHOCTb CAMUX KaTaKJIM3MOB, TaK Ha3bIBAEMbIX B MHAYHUCTCKOM
XPOHOJIOTHHU «CyMEPeK», KOTJa U3-3a METEOPUTHBIX 00MOAPAUPOBOK U CBSI-
3aHHBIX C HUMMU TT0XapOB, a TAKXKe U3BEP>KEHUN BYJIKAHOB, MTPOMCXOAUTIO
3aabiMiieHue atMocdepbl 3emsin U ColiHLa He ObL10 BUAHO Aaxe AHeM. Ko-
HEYHO, He ObL10 BUAHO U JIyHbI HOUbKO. [TpOIOIKUTENBHOCTD «CyMEpEK» Ha
3emie ucuuciasiaack crojetusimu. M nepBoe CounHile (rudensb ConHiia), To
€CTh HACTYTUICHHNE «CYMEPeK», IT0 XPOHOJIOTUM Mais M B COOTBETCTBHU C
JIPYTUMM pacCMaTpUBaeMbIMM JAHHBIMU CJIEIYeT OTHOCUTh K IMePUOIY OKO-
Jio 22 ThIC. JieT Ha3azd. Bo3HuKamum iu «cyMepku» Ha 3emiie 10 3TOro, Mbl He
3HaeM. BeposTHO, BO3HUKaIM, HO CBEACHWIT 00 5TOM HET HU B XPOHOJIOTUM
Malisi, HU B MHIYUCTCKOU XpoHosioruu. [TpumepHo 30 ThiC. JeT Ha3am uc-
Ye3JIM HeaH1epTaJiblibl, 6JIarOMOJyYHO CYIIECTBOBABIIME Ha 3eMJIE 10 9TOTO
0Kk0J10 250 TBIC. JIET, HO IPUYMHBI UX MCUE3HOBEHMsI HeM3BeCTHHI. O HeaH-
JepTajibliaX U3BECTHO, YTO OHM OBLITM TOTYOOTIJIa3bie, CBETIOKOXKME U Mpe-
UMYIIECTBeHHO oouTaiu B CpeauzeMHoMopbe. [01y0oii 11BET J1a3 1 cBeT/iast
KOXa CBUIETEIbCTBYIOT, YTO OHU MCITOIB30BaIN B KAUECTBE XKWJIbSI MeIlephbl
U MoJ3eMeJbs.

Erunerckuii xxpery ManedoH siBiaseTcs aBTopoM Tpyjaa «Erunrtuka»
(Ucropus Erunta), HanmcanHoro um B 111 Bexe no H. 3. Copepxanne «Erumn-
TUKU» SIBJISIETCSI 0a30BOM OCHOBOM UISI MCCIEIOBAHUI BCEX COBPEMEHHBIX
erunrojioroB. Mcropuro Erunra MaHedoH aenT Ha JOAMHACTUYECCKUIA U
OVHACTUYECKUil eproabl. [1ponomKuTe IbHOCTD JOAMHACTUYECKOTO TTepH-
ona Erunra 10 ThIC. JIeT, KOTOpbI pa30oMBaeTCs Ha ABa Mepruoa MpoI0IKU-
TEBHOCTBIO 9 THIC. IeT U 1 ThIC. JIET, COOTBETCTBEHHO. [1pOom0IKUTETbHOCTD
JMHacTUYecKoro nepuoaa ucropuu Erunra (nepuona npasieHust 314 nuHa-
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ctuii papaoHoB) coctaisieT 11 025 net. Takum oOpazom, MaHedhoH naeT
nH(bOpMaIIMIO, UTO U3BeCcTHasl emy uctopust Erunta Havyanaco 21 025 net
Hazaza. bosnee panHeit ungopmanuu o Erunre y Hero He 0bu10. IpeBHErpe-
YeCKUI yIeHbIH, hrtocod v rmcateb [11aToH, JKUBIINIA ITOYTH Ha CTOJIETUE
panbiie MaHedoHa, B cBoux auajorax « Tumeit» n « Kputuii» ykasblBaeT IBe
BaxkHbie maTel: 10 360 yier Ha3ag — o6pasoBaHue ErunTa (To ecTh Havano
nuHactuaeckoro nepuoaa Erunra), 11 360 et Hazam — rudesib ATIAHTUIbI
U psia Ipyrux rocyaapcTs (B ToMm umciie u npa-Ipeuun). 3aeck ciaeayet 00-
paTUTh BHUMaHWE Ha TOCTATOYHO OJIM3KYIO MPOAOKUTETbHOCTD TMHACTH -
yeckoro nepuonaa B Erunte B Tpynax Manedona u [Tnatona (11 025 net u
10 360 yreT, COOTBETCTBEHHO).

Panee B pazgesne 1.1 KHUTM cOOOIIAIIOCH O TOM, UTO HEMEIKHUE YUYCeHbIE
Aptyp IlozHancku n OamyHa Kuce, ocHOBbIBasiICh Ha UCCJIEIOBAHUSIX Ka-
nengaps Ha «Boporax ConHna» B xpame Kanacacaiist B Tuaryanako (bosm-
BUsI), MPUIIIY K 3aKJTIOYEHUIO, YTO MaAeHUE OTPOMHOTO HEOECHOTO Tela
(cniyrHuKa JIyHBI MK acTepou/ia) MPOU3OIILIO OKOJIO 22 ThIC. JIET Ha3a/, M0-
cJie 4ero 0e3TyHHOE BpeMsl, 0 KOTOPOM TOBECTBYIOT JIET€HABl HEKOTOPBIX
HapomoB, nipoaorKanock eue 10,5 toic. Jier. UMeHHo ¢ mosiBiieHueM JIyHbI
yUeHBbI€ CBSI3BbIBAIOT rM0eb ATIIAaHTUIBI.

[TpocTo yHUKaJIbHOE, C TOYKY 3PEHUST UCTIOJIb30BaHUSI TEXHUYECKOTO U
HWCTOPUYECKOTO MaTepuasia, uccieqoBaHne Mo MpeaBapuTeIbHOMN OlIeHKE
paiioHa rnajeHusi OrpOMHOTO MeTeopuTa BbinojHeHo A.FO. CKISIpoOBbIM U
NpuBeleHO B KHUTE [9]. ApryMeHTUPOBaHHbIE PACUETHI, BbIITOJHEHHbIE
A.1O. CkasIpoBBIM, JOCTATOUHO TOYHO OMNPEIEIN MeCTO TageHus B Du-
JUTITITMHCKOM MOpe JIeISTHOTO CITyTHUKa JIYHBI, a Takke ObIBIIIee MECTOHA-
xoxaeHne CeBepHoro noJitoca 3eMju B [peHIaHauu 10 TTafgeHUs 3TOTO CITyT-
Huka. [1paBnaa, cam A. FO. CxisipoB npeanosarai, 4To Ipou30I11LI0 MajgeHue
OrPOMHOT0O METEOPUTA, HEe UMeIoILero K JIyHe HUKaKoTo OTHOIIEHMSI.

Bricoko onieHuBast mposeaeHHOe A. CKIISIPOBBIM HCClIeIOBaHUE, CAEAYET
OTMETUTD, UYTO JATUPOBKA MaJIeHUsI Ha 3eMJTIO JIeASTHOTO CyTHUKA JIYHbBI Un
MMPOCTO OTPOMHOTO METEOpUTa, KOTopas, o MHeHHUIo A. CKJIsIpoBa, COOT-
BETCTBYET Mepuoay okojio 10,5 Thic. ieT Ha3aj, He sIBJIsieTCsl yOeAuTeIbHOM.
ITpu mageHuu JeassHOTo CIyTHUKa JIYHBI UM OTpOMHOTO0 MeTeopuTta B Du-
JIMITTMHCKOM MOpe, B [IEPBYIO OUepeib, TOJIKHO ObLIO MOCTPajaTh HaceJleHUue
Azuu, a He CpenuzeMHOMOpPbs. MIMeloluecs aemMorpaduyeckue faHHbIe
[11] cBuaeTenbCcTBYIOT 00 0OpaTHOM — OoJiee 8 ThICSU JIeT Ha3aj HaceleHue
A3um cyliecTBeHHO IpeBbilano HacedeHue EBponsl. [Ipu natupoBke
A. CKIIsIpoBa BO3HUKAIOT HECTHIKOBKHU ITO BPEeMEHU M3TOTOBJICHHS IPEBHIX
reorpacduyeckux KapT (puc. 264), TouHee MepBOMCTOYHMKA ITUX KapT, U Ka-
MeHHoro riobyca Coromaiiopa (puc. 265). [IepBOMCTOUHUK UMEIOIIUXCS
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npeBHuUx kapt (kaprta [Tupu-Peiica u npyrue) Mor ObITh U3TOTOBJIEH TOJIBKO
IO TMOEIU APEBHETO BHICOKOPA3BUTOrO TrocyaapcTBa okojo 12,8 Thic. Jiet
Tomy Hazana. KameHHslit ri1odyc Cotomaiiepa J0JKeH ObITh M3TOTOBJICH 3HA-
YUTEJIbHO PaHbllle, TaK KAK UMEET OYeHb CYIIECTBEHHbIC OTJIMYMS B KOH(PU-
Typaluy MaTeprMKOB OT MEPBOMCTOYHUKA APEBHUX KapT. | M3MeHEHMS KOH-
durypanuu MaTepukoB B TUXOM oKeaHe KaK pa3 U MOIJIM MPOU30HTU MPU
MMaJicHNM OTPOMHOTO MeTeopruTa B OUITUIIITMHCKOM MOpe.

Puc. 265. IpeBHui1 KaMeHHBI#1 1100yc. DkBanop. 1984 rox
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CnpasoyHble maTepuanbl

B 1984 roay akcneamums, KOTopyto Bo3rnaensn reonor dnmnac Coto-
Makop, B 9KBaZLOPCKOM ropHOM Maccuse Jla MaHa, B TOHHese Ha rybuHe
cebiwe 90 m , yaanocb o6HapyxuTb 300 apTedaKktos, B TOM uncie gpes-
HUI r1o6yc 3emau (puc. 265). Ha okpyriblii BaayH HaHeceHbl M306paxe-
HUA MaTePUKOB. B cpaBHEHUN C COBPEMEHHbIM F06YCOM KameHHbIM
MMeeT LeNbli pas MHTEPEeCHeNLWMX OTAINYMIA. Ha Hem ACHO pa3nymMmbl
AnneHVHCKNI 1 banKkaHckuii nonyocTposa, MNepcnackuii 3aame, MepTsoe
Mmope 1 UHaocTaH. X n306paskeHns Mano OT/IMYakOTCA OT COBPEMEHHbIX.
OpHako gpyras ctopoHa 3emaun oT Koro-BoctouHon A3mmn go AMepuKku
MMeET CYLLEeCTBEHHbIE OTANYMA B O4YEPTAHUAX MaTepuKoB. OTCYyTCTBYIOT
Kapubckue octposa 1 ®nopmaa. B Tuxom okeaHe HUMKe sKBaTOpa pac-
MOJIOMKEH MMIraHTCKMIA OCTPOB, MPUMEPHO PaBHbIM NO pa3mepy COBPeMeH-
HomMy Magarackapy. ANOHMA ABNAAETCA HEe OCTPOBOM, @ BXOAMUT B FUFaHT-
CKMI MaTepuK, yxoaawmii K beperam AMepuKkn 1 faneko npocTupato-
LMicA Ha tor. M3BecTHbIN yueHbl-naneoHTonor 1 nucatens U.A. Ebpemos
3340110 A0 HAXOXAEHMA KameHHoro rnobyca Ianacom CotTomanopom
ob6paLan BHMMaHMeE Ha ONyCKaHWe 3eMHOM Kopbl B paioHe Tuxoro oke-
aHa. B ogHOM 13 MHTepBbIO OH OTMETUA cieaytolee: «KpynHble BepTU-
Ka/ibHble NepeMeLLeHMA 3eMHOIN Kopbl YyCTaHOB/IEHbl B 061acTu Tuxoro
OKeaHa. 34ecb 1 B ApyrMx Mectax okeaHorpadbl CTONKHYAUCH C AB/IEHU-
AMM, KOTOpble MOTyT BbITb 06bACHEHbI TO/IBKO NPWU AONYLLLEHMUM KPYMHbIX
NOAHATUM U OMNYCKaHUIM C Pa3MaxoM B TbICAYM METPOB, NPOUCXOANBLLINX
B COBCEM HeZlaBHee, BO3MOXHO, aXKe B UCTopuyeckoe Bpems. TakoBbl,
Hanpumep, NJ10CKoBepxme 6aliKM-NN0CKOropba Ha MybuHe 2 Tbic. M, No-
BEPXHOCTb KOTOPbIX MOr/1a ObiTb BbIPOBHEHA /IMLWb Ha HEOONbLLOW FNy-
6u1He nnun BoobLue Ha cyle». Kak bbl noaTeep:kaas cnosa N.A. Eppemosa,
8 2022 roay rpynna y4eHbix, 3aHMMaBLIasAcA nccneaoBaHmem gHa Tuxoro
oKeaHa Hefaneko ot Magaies (puc. 266), 06Hapy:KMIa Ha BEPLUMHE NOA-
BOZHOW ropbl y4acTOK A0POrM, MOLLEHHOW XKeNTbiM Kupnndom (puc. 267).
O6HapyKuTb Kakme-nnbo ele cnenbl ApeBHEN LMBUAMU3ALUM YYEHBIM
He yganoco.

Bce nmeronyecst mpoTUBOpeUrsi CHUMAIOTCSI, €CJIU TTPUACPKUBATHCS BEP-
CHV aBCTPUIMCKUX M HEMELIKMX YUEHBIX O TTAAeHUU Ha 3eMITIO JIEASTHOTO CITyT-
HuKa JIyHbI IPUOIU3UTENBHO 22 THIC. JIET Ha3al. DTOT CPOK XOPOILIO BIUCHI-
BaeTcs B xpoHonoruio karactpod (ComnHir) Ha 3eMiie, KOTOPOI MPUAEPKI-
Baluch Maiis. [lageHue JeassHOro COyTHUKA MPUBEJIO K I100aibHOMY
norony Ha 3emiie (repBoe CoirHile Maiist), JIyHa Ke, o0CBOOOIMBIINCH OT
CBOETO CITYyTHUKA, YBEJIMUMJIA PACCTOSTHHAE OT 3eMJIM U, COOTBETCTBEHHO, JIJTH -
Hy cBoeit opouThl BOKpYyTr COTHIIA, YTO W MPHUBEJIO K YBETUICHUIO TIPOHOI-
KUTEJIbHOCTHU TIeproa ee 0OuepeHOro cOMmKeHus ¢ 3emieit B 7/3 pasa (co-
OTHOIIIEHNE TTPOAOJIKUTEIBHOCTH BTOPOTO U TiepBoro CoJTHIIA TTO XPOHOJIO-
rum Maiis). JlensiHo# ciyTHUK JIyHBI He cpa3y ynaj Ha 3eMJII0, a Ha KaKOe-TO
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BpeMsI IIpeBpaTUJICs B CITyTHUK 3eMiin 1 3aTMeBan CoJiHle Kaxable 24 THs,
0 YeM MOBECTBYIOT PUCYHKH KajeHaapst Ha Boporax ComHia (puc. 268) ro-
pona Tuayanaxko B bonuBuu. B ornpeneneHHbIe ITepruoabl BpeMeHU Ha Hebe
MOXHO ObLITO Hab0AaTh 1Be «JIyHBI». [ToATBepKIEeHUEM 3TOMY SIBIISIETCS
OpOH30BBII AuCcK (puc. 269), HaiineHHBIN B 1999 romy IByMsI «depHBIMU ap-
XeoJIoTaMi» BO BpeMs He3aKOHHBIX pacKOIOK HeJaneko oT Topoaka HeGpa
B repMmaHckoii 3emie CakcoHms-AnxajbT. [1o Hanmmmo maTuHbl (OKUCHOM
IUIEHKM) Ha MEIHOM JMCKE ero Bo3pacT ObLT OPUEHTUPOBOYHO OIIEHEH B 18
TBIC. JIET, YTO TOCTATOYHO OJIM3KO KO BpeMEHU MMaIeHNS JICISTHOTO CITyTHUKA
JIyHbl Ha 3eMJt0.
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Puc. 266. MecTtoHaxoxIeHWe ydacTKa J0poru Ha nHe Tuxoro okeaHa

Kamennaps Ha BopoTax Conaiia (puc. 268) yka3sIBaeT BpeMsl, KOraa 3eM-
JIsl Bpalllajlach BOKPYT CBOEH 0CU MeJIJICHHee, YeM B HacTosiiee BpeMsl. B To
BpeMs 3eMJis B TedeHue roga coepiiaia 290 o60poToB BOKPYT CBOECit OCH,
TO ecThb rox HacunThiBaa 290 nHeil. Ton memmacd Ha 12 MmecdaneB o 24 nHs, K
KOTOPBIM TTPUOABISIIUCH IBA «KOMITEHCUPYIOLIMX» THS, a CYTKA HACYUTHI-
Bau 30 yacoB. B ator nepuon CeBepHblii 1oroc Haxoauics B [pernanaumn
(momorormHbIii notoc). [ocie nageHust IeASTHOTO CITyTHUKA Ha 3eMJTIO ITPO-
n3onuio cMelieHre CeBepHOro I0JII0Ca B HbIHEIIHEE TTOJIOKEHNE U 3eMJIst
YCKOpHUJIAa CBOE BpallleH!e 10 COBPEMEHHOTI'0 COCTOSTHMUSI.
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Puc. 269. HeGecnbrit nuck u3 He6pol ¢ ConHileM, 3Be31aMu
U ABYMsI Mecsitiamu (JlyHamm)
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Panee, B paznese 1.1 naHHOM KHUTH, YK€ OTMeYaoch, yTo B 2015 roay
yueHble u3 Kanudopnuiickoro ynusepcuteta (CLLIA) Bo riiaBe ¢ Benau Bosib-
¢o6ax u Ixeiimcom KeHHeTOM 00HAPYKUJIM, YTO CJIOM I'PYHTA BO3PACTOM B
12,8 toic. net B Ipennmanguu, CeBepHoit n KOxHoit Amepuke, u EBporie
(puc. 5) comepxaTt HaHOaAMa3bl. OHM 00pa3yOTCs U3 YaCTUI] yIjiepoaa IIpu
BBICOKOM JaBjieHuu u TeMnepatype Boiiie 1800 °C. Takast Temriepatypa 10-
CTUTAETCS TIPU CTOTKHOBEHUM 3eMJTU C aCTEPOMIOM WITH TSIKETBIMM KeJle3-
HbIMU MeTeopuTaMu. [1o3xe 3Toli rpymIoi y4eHbIX ObLIO YCTAHOBJIEHO, YTO
3eMJIS B TO K€ caMOe BpeMsI ObljIa TTOKPBITa TOHKMM CJIOEM TUTATUHO-UPUIH -
eBol mbIIU. B mpobax jbja Toro e Bo3pacTa, B3sIThIX B AHTapKTuae, [peH-
JaHauu u Poccuu, HaliM aHOMaabHO BbICOKME KOHLIEHTPALlMM HUTPATOB,
OKCaJIaTOB, alleTaTOB M COJICHt MypaBbUHOM KUCIOThHI. DTH BElECTBA MOSIB-
JISIIOTCSI [IPU cropaHuy 6uomMacchl. YToObI MOYYUTh TaKMEe KOHILEHTPALIWH,

HAJI0 GBLTO CXEUb BCE KMBOE HA TUIOMIAIN OKOJIO 10 MITH KM2.

5.2. [nMHa — cBMAETENb KaTaKAU3MOB Ha 3emne

ITageHue orpoMHoro acrepoua (cryrHuka JIyHei!?) B paitone @uinr-
MUHCKOTO MOPSI TOJKHO ObLJIO BbI3BaTh TUTAHTCKUE IyHAMU, KOTOPbIE MOT-
JIA TIEPEMECTUTh OTPOMHBIE KOJIMYECTBA TPYHTA HA JOCTATOYHO OOJIBIIINE
pPacCTOSIHUSI OT TTOOepeKbsl TUXOro oKeaHa BHYTPh OKPYKaIOIIUX OKeaH Ma-
TepukoB (puc. 270). OcoOblit MHTEpEC B COCTaBe IIEPEHOCUMOTrO IIyHaMu
IPYHTA BbI3bIBACT IJIMHA, TAK KaK €€ MeJbUaiilliie YaCTULIbI IPU TIEpeMeIu -
BaHWY MOYBBI BCILIBIBAIOT Ha TTOBEPXHOCTb BOJIbI U MEPEHOCSTCS HAa OUEHb
OoJIbIIIME paCcCTOSTHUS, DOPMUPYS ¢ Oojiee KPYITHBIMU YaCTULIAMU MECTHBIX
TPYHTOB JIECCOBBIE, CYTJIMHUCTHBIE U TTIMHUCTbBIE OTJI0XKeHUs. Hamnuue Takux
OTJIOKEHUI SIBJSIETCS KOCBEHHBIM MOATBEPKACHUEM BO3HUKHOBEHUS TH-
TFAaHTCKUX IlyHaMU B MPOIILIOM, UTO, B CBOIO OUepe/ib, MOATBEPXKIAET MpU-
YUHY BO3HUKHOBEHUS IIyHaMU — TafieHne B TMXxoM okeaHe OrpOMHOTO acTe-
pouna.

CnpaBoyYHbIii maTtepuan

MHa cogepsKUTCA NpaKTUYecku 8 060l nouse. Bec 1 m3 cyxoit B
nopowwke rnHbl 900 Kr. MKnHa He ABNAETCA PaCTBOPMMbIM BELLLECTBOM.
EC/1Y NOMIOXKUTb KOMOYEK [IMHbI B CTaKaH C BOAOW, TO OHa PaCKMCHET U
NAMKET Ha AHe CTakaHa pPoBHbIM cnoem. MNpu B36anTbiBaHWUM BOAbI B CTa-
KaHe rnHa NoAHMMETCA O4HOPOAHOM MyTbO, KOTOpasn byaeT nocTeneHHo
ocefaTb Ha AHO CTaKaHa, MOKa He OCAAET TaK e POBHbIM cioem. Ans
MOJIYYEHUA [MHbI U3 MOYBbI B3ATbIN 06beM MouBbl (OUYMLLEHHDbIN OT Op-
raHWKM) NepemeLLMBaEeTCA B @MKOCTM C BOAOW, NOC/Ie OTCTauBaHUA BepxX-
HWI CNOI BOAbI C eLle 3arpsisHEHHbIMM YaCTULLAMMW [IMHbI CIMBAETCA B
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Apyryto eMKocTb. [lobasnseTcsa Boaa, U rpa3Hasn MMHUCTas CMeCb BHOBb
nepemelumsaetcs. MNocne oTcTaMBaHWA BEPXHUI CNOM BOAbI C 6onee um-
CTbIMM YaCTULLAMM TNIMHbI CIMBAETCA B YNCTYHO eMKOCTb. [loBTOpAA 3TOT
NPOLLECC HECKO/IbKO Pa3, MOXHO MO/YYNTb BOAHYHO B3BECH OUMLLEHHOM
rNHbI. PUNBTPYA NONYYEHHYIO B3BECb YePEe3 TKaHb, MOy4aem Ha TKaHU
0Caf0K YNCTOM TUHBI.

MpW OKEaHCKOM LlyHamK, KOTOPOEe CPbIBAeT U NepemeLlnBaeT Nnoysy
Ha cylle, YacTULbI INTIMHbI OKa3blBAOTCA Ha MOBEPXHOCTU BOAbI U Nnepe-
HOCATCA LyHaMW BHYTPb KOHTUHEHTOB W/IM OCTPOBOB, GOPMUPYA IINHK-
CTble OTNI0XKEHUsA (NECC, CYTIMHKMU U [INHDI).

LlyHaMmu, BO3MOKHO, MOYKET NepeHOCUTb CO AHA OKEAHOB M KPAaCHYHo
rnyb6oKOBOAHYIO IMNHY. [NMHA MMmeeT Bypbii, WOKOAAAHbIA UK KOpUY-
HEBbII LLBET, pexKe — KUPNUYHO-KPACHbIW. B TMXOM OKeaHe TaKas IiMHa
nokpbiBaeT okono 35 % Bcero AHa, B UHAMNCKOM 1 ATN1aHTUYECKOM OKe-
aHax — MPUMMepPHO YeTBepTb BCEro AHa.
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Puc. 270. Marepuku, okpyxatoiue Tuxuii okeaH

CBeT10-KeNThIN, XKEAThI!, pbIKeBaThI UM CBETIO-CEPhIii IECC 00pasy-
FOTCS TIPU CMEUIMBAHUY YaCTULL TIEPEHOCUMON 1IyHAMU TJIMHBI U3 TIOYBBI U
MEJIKMX YaCTUIL pa3IMYHbIX MECTHBIX ITOpo. [JIMHa 13 MouBbI MOTJia repe-
HOCHTCS IlyHAMU Ha O4YeHb OOJIbIIIME PAaCCTOSTHUS OT Iodepekuii u oopas3o-
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BbIBAaTh OOLIMPHBIE MO TJIONIAAM 3a1eXu Jecca. [Ipu nmageHuum orpoMHOro
actepousa B TuxoM okeaHe JieCCOBbBIE IJIATO MOIJIM 0Opa3oBaThcsl B Kutae,
CesepHoii u FOxHoi1 AMepuke, a Takke Ha ocTpoBax. M1 oHu Tam nmerorcs!
NmetoTcs néccowie miato u B HoBoli 3enannuu. B ABctpanuu 6oJiblias
JacTh TEPPUTOPUN 3aHUMAIOT HE TIPUTOIHBIC 1T 3€MJICACIINS TTYCTBIHU C
recyaHbIM IPYHTOM U3 MbLIEBAThIX U TIECYaHbIX YACTHUIL M COAEPXKAHUEM T -
HbI 10—30 %. CooTHOIIIEHNE TTecKa M CYTITMHKA B ITeCYaHBIX TPYHTAX COCTaB-
JisieT mpuMepHo 3 : 1. [TaxoTHBIe 3eMJIM B ABCTpajluy 3aHUMaIOT Bcero 3 %
CYIIIH.

JIéccoBoennaro B Kutae (puc. 271, 272), B cpeaHeit yactu 6acceitHa
pexu XyaHx3, IMeeT ITomab okoso 430 Teic. KM2. BbIcoTa I11aTO Hazl ypoB-
HeM Mops cocTasisieT 1000—1500 M. ITpu HaAMYMM HEMHOTOUYMCIIEHHBIX
CKaJIMCTBIX MECTHOCTEM TJ1IATO B OCHOBHOM O0Pa30BaHO OTIOXEHUSIMU JIEC-
ca, TOJIIMHA KOTOPBIX B cpeaHeM cocTapisier 50—80 M, MectaMu gocTUrast
180 M 1 6osee. [1naTo moHOCTBIO Oe3/1ecHO. MCTOPHKYM CYMTAIOT, YTO JIEC-
COBOE TIJIATO — OIHO M3 MECT, Tlie 3apoKIanach IPeBHSIST KUTalcKasl IIUBH-
Ju3anus (Bcs Mpeablaylias HIMBUIM3alus Oblla YHUUTOXEHa 1yHamu!?).
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Puc. 271. JIeccoBbie oTnoxenus B EBporne (A), Cubupu, SAxkyrun u Kurae (B)
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Puc. 272. JIéccoBoe mutaro Ha ceBepe Kuras

CnpaBoYHbIA MmaTepuan

MNocne obpa3oBaHMA MoLLHelLWwero Néccosoro naato 8 Kutae u néc-
COBbIX OT/IOXKEHWU B MOHIro/InMmn 06bl4HBbIM ABEHMEM 34eCb CTanu nec-
YaHble BypU 1 OTPaXKeHHbI APKUIA CONHEYHbIN cBeT. CypoBbIil KNMMaT
33CTaBM COXPaHMBLUEECA MAIOYUCIEHHOE HaceNeHWE ITUX TEPPUTOPUA,
rnasHbIM 06pasom B MOHronnu, npucnocabameaTbes K co34aBLUIMMCS
ycnosmam. M y3Kkue rnasa c sNMKaHTyCOM CMOIIN AaTb 3aWUTY N0AAM OT
necyaHblx 6Ypb M APKOTO COMHEYHOTO CBETa. DMMKAHTYC (KMOHIO/IbCKas
CK/IafiKa») ABNAETCA CKNAAKOMN, KOTOPas NPUKPbIBAET C/1e3HbI 6Yropok.
MoxoKafA Ha aNUKaHTYC CKNaaKa ecTb U y bywumeHos Appuku. Y espo-
nenueBs cae3HbIM BYropoK OTKPbIT, U INa3a KaxkyTca bonblie v wupe. Ha-
IN4Ke aNMKaHTyCca ABNAETCA XapaKTepHbIM MPU3HAKOM NpeacTaBuTene
TaK Ha3biBaeMOMN KMOHIONOMAHOM» packl. KUTaiiLbl, ANOHLbI, MOHIObI
W Apyrve a3maTckme Hapoabl MWeHbl HEOOXOAMMOCTM NPULLYPUBATLCA,
obeperas rnasa ot BO34eNCTBUA HeHNAronpUATHbLIX NPUPOAHbIX GaKTo-
poB. CunTaeTcs, YTO y3KMe rnasa y Ato4el Ha yKa3aHHbIX Bbllle TeppUTo-
pUAX NOABUANCH He paHee 13 TbiC. NeT Ha3ag, YTo BMOJIHE COOTBETCTBYET
BEPCUU MafeHuns actepona B panoHe OUANNMMHCKOTO MOPA OKOJIO
22 TbiC. neT Hasag, U, cnegoBaTenbHO, HUKAKOM MOHIO/IOMAHOW pacbl He
CYLLLeCTBYET, @ NPOCTO NPOom3oLW0 npucnocobneHune noaei onpeaeneH-
HbIX TEPPUTOPUI K U3MEHUBLUMMCA CYPOBbIM YCIOBUAM XKU3HK. Y npes-
KOB 3TUX Ntogel bbinm obblyHble 1333, KaK 1y eBponenyes. Bo3aMoXKHO,
NpesKn KMOHIONIOMAHOM PacbI» Bbl/IM MOXOXW Ha YIArypoB ¢ 6onblumnmm
KpacmBbIiMM razamun. Mnudpom aBnseTcs U HU3KUIA poCT NpeacTaBuTenem
«MOHFONOUAHOM» pacbkl. TaK, COrNacHO AaHHbIM MOHUTOPUHTA,
B8 2022 roay cpeaHW poCT KUTAMCKOTO My¥4YMHbl cocTasun 169,7 cm,
a XeHwmH — 158 cm. CpeHWIA POCT BbETHAMCKUX MYKUYMH COCTaBAAET
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162,1 cm, a eHwmH — 152,2 cm. HanomHMM, YTO Y HaLIMX NPeKoB He-
aHAepTanbLEB CPEAHMI POCT HEaHAEPTAIbCKMX MYXKUYMH COCTaB/IA OKO-
no 165 cm, a keHwmH — 153 cm. B 3aKkntoyeHme cnegyet OTMETUTb, YTO
XUTenn A3um MMeroT HEMHOro 60Jiee TEMHYIO KOXKY, Yem eBponenLbl,
HO HMKaK He NPUAYMaHHYIO YHEeHbIMU-PACUCTaMU KENTYIO KOXKY.

TaKKe UHTepPecHO, 4To B noaynyctbiHe 061 B MOHIroniMm 40BO/IbHO
MHOrO IEcca, 4acTo Nog, He6OMbLINM C/I0eM NecKa. MPYHTbI 3aCOMeHHbIE.
Cnoii nousbl ovyeHb Hebonblion, 30-50 cm 1 He 6onee. Bce nccneposa-
Tenn MOoHroiMmM eaMHOAYLWHO OTMEYatoT, YTo npoLecchl ropoobpasosa-
Hua B f06M npowan coscem HeaasHo. Mpu ropoobpasoBaHMK BBEPX
NOAHANNCH C/IOM MEJIOBOr0 NEPMOAA C MHOTOUYUCAEHHbIMM NepemeLlaH-
HbIMW OKaMeHe/IoCTAMM AMHO3aBPOB, KPOKOAW/IOB, Yepenax U Apyrux
OPEBHUX XUBOTHbIX. BCce nepeuncieHHoe 04eHb XOPOLO BMUCbIBAETCA
B BEPCUIO MageHMA OFPOMHOro actepounaa B TUXOM OKeaHe MPMMepPHO
22 TbIC. NeT Ha3aA, 1 MOLLLHOIO LiyHaMM, a TaK»Ke Nepuoamnyeckmx uyHamm
B MPOLLIOM, BEPOATHO, CO CTOPOHbI CeBepHOro /le0BMTOro oKeaHa.

ITprunHOI yKa3aHHOTO BbIllIe PACIIOJOXKEHHUS JECCOBBIX OTIOXKEHUI B
Esporne, Cubupu v SAKyTHM MOTJIN SIBJISITHCSI OTPOMHBbIE IIyHAMU CO CTOPOHBI
CeBepHoro JlenoBUTOro okeaHa, BO3HMKAaIOII1eE MPU MEPUOAUIECKOM COTU-
kenuu JIyHsl ¢ 3emuieit B mpouuioM. IlpeaiiecTBytoiiye iyHaMu c(QOpMU-
pOBajiy Ha 3TUX XK€ TEPPUTOPUSIX INIMHUCTbIC UJIN METKO-aJIeBPOJIUTOBbIE
MPOCIOM MEXAY I1acTaMu yriis (puc. 27). JIEccoBoe miato Kurtast BeITIsSIauT
Ha 3ToM (pOoHe aHOMAaJIME, UTO ellle pa3 IMOATBEePKAeT BEPCUIO MaJeHUS acTe-
pounna B OWINIITMHCKOM MOpE.

B CeBepHoil AMepurKe JIECCOBUAHbBIC CYTJIMHKU HAaXOASATCSI B IOTO-BOC-
TOYHBIX paiioHax, TpaHWYAIINX ¢ 00MacThio [lecuaHbIx X0aIMOB IiTaTa He-
opacku. OcoOeHHO 3HAYUTEbHbBI OTJIOXEHUS JIECCOBUIHBIX CYTIMHKOB Ha
peuHbIX Teppacax Muccypu (puc. 273).

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

B IOxHoi1 AMepuKe o0LIMpPHbIE JIECCO-
BbIe paBHUHBI, [Tammacel (puc. 274), 3aHu-
MaroT CEBEPO-BOCTOUYHYIO YaCTh APTreHTH -
HbI (puc. 275) U coceHUE TEPPUTOPUU
YpyrBas, a TaKKe caMyTo I0KHYI0 OKOHEU -
HocTh bpasunuu. [lamnacel 3aHuMalOT
romanb okojio 750 Teic. kM2, TonmmmHa
JIECCOBBIX OTJIOKEHUI MOXKET COCTABIISITh
HEeCKOJbKO JaecsTKoB MeTpoB. [Tamma-
ChI UMEIOT TIOCTETIEHHBIH CITyCK C CeBEepPO-
3ariajia Ha 1oro-BoCTOK, TpuMepHo oT 500 M
Haja ypoBHeM Mops B MeHnoce 1o 20 M Puc. 275. PaciionoKeHe
B byanoc-Alipece. CieayeT 106aBUTh, UYTO Mammacos FOxHoit AMeprku
B Mekcuke MHOTrue 0OHapyKeHHBIE IPeB-

HUe KaMEHHbIE COOPYKEHMUST ObLIM 3aHECEHBI CJI0EM TJIMHUCTOTO TPpyHTa
(puc. 150, 276). B HacTosII1Ie€ BpeMsI YaCTh KAMEHHBIX COOPYKEHUI, B TIEp-
BYIO 04epeb MMPaMUIbl, OUUIIEHBI OT IPYHTA W PECTaBPUPOBAHbI.

Hogas 3enanaus (puc. 277) HaxoauTcsi B4 ThIC. KM BOCTOUHEEe ABCTpaJIUM.
HccnenoBaHus yueHbIX Mmokasaiu, yTo B HoBoit 3eannuu (Kak v B IpyTUX
permoHax yMepeHHBIX IHUpPoT KOKHOTOo moyIapus) HaKOIUIeHHe JIECCOB
MPOUCXOIMIIO MTPEUMYILIECTBEHHO B XOJOIHbBIE MTePUOIbI MTOCAETHETO KM -
MmaTtudeckoro Makpouukia: 1) 80 (75)—60 (55) Teic. net Hazan; 2) 45—
40 ThIc. neT Hazaa Ha FOxHoM ocTtpoBe 1 40—30 ThIC. JIeT Ha3ad ¢ TMKOM
oko:10 30 TeIC. 1eT Ha3axm Ha CeBepHOM ocTpoBe; 3) ¢ 25 o 17—12 ThIC. 1T
Hazazn. CorocTaBieHNe 3TUX TIEPUOIOB C pe3yIbTaTaMy UCCIeIOBaHUIM Jie-
JIOBBIX KEPHOB U3 AHTAapKTUIbI (prc. 278) MoKa3bIBaeT UX TECHYIO CBSI3b C

257



CYILIECTBEHHBIMHU KIMMAaTUUYECKMMU U3MEHEHUSIMU Ha Tu1aHeTte. JlaTupoBka
MepUOA0B HAKOILIEHUS IECCOBBIX OTJI0XeHU I B HoBoli 3enananu, a Takxke
rpaduK U3MEHEHNsT TeMIepaTypbl B AHTapKTHIe 3a Tocieanue 60—
80 ThIC. JIET, MPUOIU3UTETBHO COBIAJAIOT C JATUPOBKOI KaTaKJIU3MOB Ha
3emiie npu odepeaHbIX cOmmkeHusx JIyHbl ¢ 3emiieit B mpouwioM [15]. JIécc
MOT HaKallJIMBaThCs 3a CYET LlyHAMU, TIEPEHOCSIIEro TJIMHY U3 ITOYBBI MaTe-
pyka mexmy Azneit 1 AMepUKOI, NICYE3HYBIIETO IPUMEPHO 22 THIC. JIST Ha3al.

Puc. 276. CJi0ii ITIMHACTOrO TPYHTA HA 3alalHON CTOPOHE
nupamuabl Yomynbl. Mekcuka

Puc. 277. HoBas 3enannus

CnpaBoYHbIN MaTepuan

B KauecTBe OCHOBHOrO MOKasaTens MU3MeHeHUa TemnepaTtypbl B AH-
TapKTUAe nccaemoBaTenn UCNob30Baan U30TOMHbIN KoadduumneHT 8D,
paBHbI OTHOWeHMto aeitepus n npotus (D/H) B ob6pasuax sbaa, oTo-
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BpaHHbIX Yepes Kaxable 5 MM KepHa 13 AHTapKTUbI, N0 CPAaBHEHUIO CO
CTaHZapTHbIM 06pa3LOM, OTPasKaloWMM CEroAHALLHEe COOTHOLWe-
HWe M30TOMNOB BOAOPOAA B BOgax MMPOBOro oKeaHa.
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Puc. 278. Ipaduku nsmeHeHus TemrepaTypsl B AHTapkTHe 3a 800 ThICSY JIeT:
10 OCH a6CHI/ICC — BO3pacT OTJIOXKEHUI B ThICSYaAX JIET J10 HACTOSAILIETO BpEMEHIU
(T.€. XOI BpeMEHU — CIpaBa HaJIeBO); YEPHAs TMHUS BBEPXY — OTHOCUTEIHLHOE CONepKaHme
nevitepusi 3D B konoHke sibia ¢ EBpomneiickoii craniiuu (EPICA) Ha xymone «C»;
CUHSAS IUHUA BHU3Y — OTHOCUTEIIbHOE COACPKAHUE TAXKEIIOTO M30TOIIa KMCJIOpOoaa 8180
B IOHHBIX OTJIOKEHHUAX B HOxHOM OkeaHe (B TIOCJICAHEM CJTyJa€ — MHBEPTUPOBAHHAsS H_IKaIIa)

Ha ®umunmunax Ha octpoBe Boxosbs HaxomsTes 1268 KoHyco0Opa3HbIX
no dopme xonmoB (puc. 93, 94). Ux Beicota uzmensiercst ot 30 mo 100 m.
XOJIMBI TTOKPBITHI MOPCKHM M3BECTHSIKOM, KOTOPBII HAXOMUTCS HaJl 3aTBEP-
JeBIIel TIMHOM. BeposiTHO, OHM UMEIOT He MPUPOAHOE MPOUCXOXKIECHUE, a
SIBJISTIOTCST APEBHUMU COOPYKEHUSIMU, TTIOKPBITBIMU CJI0€M TJIIMHBI, TIPUHE-
CEHHOM IIyHaMM NP MaJeHUM acTepoua B paiione OUIMIIUHCKOTO MOPSI
0KO0J10 22 ThIC. JeT Hasdald. [TogoOHoe e MPoucXoxXaeHue MOTYT UMEeTh U
U3BECTHSIKOBbIE XOJIMbI B ropoje IyitnuHp Ha 1ore Kutas (puc. 95).

Exie omHMM I0Ka3aTeIbCTBOM IepeHOCca TIIMHBI ITPU IiyHaMu B TuxoMm
OKeaHe SIBJISIIOTCS 3aHeCeHHbBIE TIMHUCTBIM TPYHTOM KaME@HHBIE NCTYKaHbI
(maomn) octponsa ITacxu (puc. 279, 280). Octpos [Tacxu HaXOOUTCS B I0XKHOM
yactu Tuxoro okeana mexxay ABctpanueit u FOxHoit AMepukoii. Ctatyn Mmaoun
PACITOJIOKEHEBI TT0 BCEI €T0 TEPPUTOPUM — BCETO HACUMTHIBaeTCs 887 mpeB-
HUX McTyKaHoB. OCHOBHAsI MX YaCTh HAXOAWTCS B HAIIMOHAIBHOM T1apKe Pa-
na-Hyu, KoTopblii 3aHUMaeT MOJOBUHY ocTpoBa. Bec camoii Tsxkesoli cra-
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Ty cOCTaBJIsgeT 0K0Jio 90 TOHH Ipu BbicoTe B 15 M. YacTh KAMEHHBIX UCTY- Axkaw B MNepy (HOxHas AmepuKa). Mo dopme nLa 3TU UA0NbI OYEHb
KAHOB 3aHECEHa MHOTOMETPOBBIM CJI0EM [JIMHUCTOTO IPYHTA. MOXOXM Ha UCTYKaHOB OCTpoBa lacxu. Y NCTyKaHOB 1 140108 npocne-
XUNBAKOTCA XapaKTepHble YepPTbl NLUa HeEaHAEePTabLueB — WMPOKUN HOC
1 BbICTyNatoLWmMii Brepes, noabopoaok. /INLo YenoBeKa Ha KpblLLKe cap-
Kodara Makans s Mepy (puc. 160) nmeeT Te e xapaKTepHble YepTbl, YTO
My UCTYKaHOB ocTpoBa Macxu 1 naonos nposuHumMmK Alixa. CneayeT 06-
paTUTb BHUMaHWE, YTO U3rOTOB/IEHNE UCTYKaHOB M UA0/10B BbIMNAAUT
60/1€e NPUMUTMUBHbBIM, HEM U3FOTOB/IEHME PUCYHKA Ha KPbILLKE capKoda-
ra. Bo3mMOHO, YTO B MPOLINIOM Ha OocTpoBe acxu, KOTOpPbIN ABAANCA
YacTblo MCYE3HYBLUEro MaTepuKa, 1 B KOHOM AMepuKe CcylLLecTBoBaia
O[1Ha M Ta Xe Ky/bTypa U3roToB/IeHUA KaMeHHbIX cTaTyin. Ho, TakKe BO3-
MOXHO, 4TO Ha ocTpoBe [acxu Bbina NPOCTO WKOoMa A1 APEBHUX Kame-
HOTECOB, I4e OHM OTTa4MBa/IM CBOE MacTepPCTBO, KOTOPOE 3aTeM Mpwu-
MEHSI0Cb MPY CTPOUTENIbCTBE KAMEHHbIX COOPY>KEHMIN. BeposaTHO, Hbl-
HeLWHMI ocTpoB MNacxm BXOAMA B COCTaB KOHTMHEHTA, COeAMHAIOLLErO
A3110 1 AMEPUKY B NPOLLZIOM W YLLIeALWEro Nnog, oAy Npu nageHnn orpom-
HOro acTepona B paioHe DUANNNUHCKOro MOPA NPUMEPHO 22 TbiC. 1eT
Ha3ag.

Puc. 279. 3aneceHHble TPYHTOM CTaTyu Maou

Puc. 281. KameHHble naosibl B ipoBuHLMK Afixa. [Tepy

PaCCMOTpeHHHﬁ B JaHHOM pa3acjic MaTe€pural MoATBCPKAACT MaJCHUEC
OI'POMHOI0O acT€ponaga, BOBMOXKHOI'O CITYyTHHUKaA .HYHBI ,B paflOHC DunurnnuH-
CKOTI'O MOpA MPpUMEPHO 22 ThIC. JIET Hasazm. CooTHolleHue TOJIIINH OTJIOXKE-

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

CnpaBoyHbIi maTepuan HBIX TEPPUTOPUIL OT MecTa MaaeHus actepouna. JIEccosoe miaaro B Kurae

Ha dotorpadumn 1920-ro roaa (puc. 281) 3aneqatneHbl kKameHHble 00pa30BaHO B OCHOBHOM 3a CYET [JIMHBI U3 CMBITOM LlyHAMU KUTARCKOA IMO-
MA0NbI, 0BHAPY)KEHHbIE NCCNIeA0BATENAMM B MPOBUHLMM AliXa pervoHa YBbI, a JIECCOBBIE OTIIOXKeHUsI AMepuku 1 HoBoit 3enanauu, a Takke CyrJIMH-

260 261



K1 ABCTpaiuy 00pa3oBaHbl 3a CYET IJIMHBI U3 CMBITOM IIyHaMU MTOYBHI YIIIE I -
11Iero MO/ BOJY MaTepuKa, COeIMHSIONIETO 10 KaTaKau3Ma A31i0 1 AMEpUKY.
ITepuonsl HaKoIUIEHMUS JIECca, KOTOPBIM MOT 00pa30BhIBATLCS 3a CUET Mepe-
Hoca IJIMHBI TTpU IlyHaMu, B HoBolt 3e1aHIuu U B APYTUX PeTHOHAX YMEPEH-
HBIX IUPOT KOXHOTO MOTyIIapus 10CTaTOYHO XOPOIIIO KOPPETUPYIOT C Tpa-
(bmkamMu n3MeHEeHNS TeMITepaTypbl B AHTapKTH e 3a Tociaeaare 60—80 Tric.
JIET ¥ C TaTUPOBKOM KaTaKJIM3MOB Ha 3eMilie TIPU OUepeTHBIX COMMKEHUSX
Jlynebi ¢ 3emieit B mpouuioM. C G0JbIION J0Jeit BEPOSTHOCTH «IIOKOJIaIHbIC»
X0JIMBI Ha OUIUTIITMHAX U U3BECTKOBBIEC TOPHI B KnTae SIBISIIOTCST 3aHeCeH-
HBIMU IJIMHOM (TTpM 1tyHaMu 22 ThIC. JIET Ha3aa) KAMEHHBIMM COOPYKEHUSIMU
JIpeBHel HMBUIM3alMU. [TepeHoCcoM TIMHBI pU IyHamMu 22 ThIC. JIET Ha3a
00BsICHSIETCS M 3ary0JeHre Ha HECKOJIbKO METPOB KAMEHHBIX UCTYKaHOB
(Maou) Ha ocTpoBe [lacxu, rie iyHamu yxke He UMeJIo 0O0JIbIIOI MOLIU (CKO-
pPOCTHU), MHAYE UCTyKAHbI ObUTM ObI OIIPOKMHYTHI 1 JIEXKAJIU IO CJIOEM IJIMHBI.
MoHO yTBEpXKIaTh, YTO 3aJIe>KU TJIMHBI WJIM TIMHUCTOTO IPYHTA SIBJISIIOTCS
(pyHUILIHON YepTOii ABMKEHUS IlyHaMU U3 OKEaHOB B IJTyOb TEPPUTOPUIA.

[Toka TOJbKO OYeHb-04Y€Hb MPEANOJOKUTETbHO MOXHO BbICKA3aTh MHE-
HHE, 9TO Ha CaMbIX PaHHUX 3Tarax IpeBHsIS IIUBUIN3AIUS B Me3oamMepuKe
u Kutae, a TakKe Ha ylIeAIIeM Mo BOAY MaTepuKe MeXI1y HUMU CO3/1aBa-
JIack... HeaHaepraibnaMu. CiaeayeT HamOMHUTh, 4To B 1992—1993 rogax B
CIIA na 1oxHoM 1ooepexbe KanmndopHun Oblin 0OHapyKeHbl KaMEHHBIE
Oopyausi, aHAJIOTUUHBIE TEM, YTO UCMOJb30BATUCH HEaHAepTaibllaMu B EB-
porie okoJio 130 Teic. JeT Ha3an. Bo3pacT HaiineHHbIX B KanndopHuu Ka-
MEHHBIX OPYIUI TIPUOTU3UTEIHLHO TAKOU Xe.

5.3. XpoHonorus Katak1M3amoB B NPOLL/IOM

ITpu cocTaBIeHUM XPOHOJIOTUHN B KaUeCTBE 0a30BBIX MPUHSTHI TIEPUOIBI
BPEMEHU, KOTOPbIE MOATBEPKACHBI MJIM JOCTATOYHO TOYHO (Hampumep, Ka-
Taxkim3M 12,8 ThIC. JIeT Ha3a.), WK ITOATBEPXKIAIOTCS HECKOJIBKIMU UCTOY-
HUKaMU (HampuMmep, KaTakiau3M OKoJio 22 ThIC. JIeT Ha3al, a TakXke Mepuo
ruoenu Atnantunsl). Karakimmsm Ha 3emie mpuMepHo 16,1 ThIC. JeT Ha3am
oInpeaelieH yepes nepuoj 0a30Boro Katakansma 12,8 TeIC. J1eT Ha3ad U Tie-
puoa BTopoit apbl MHAYMCTCKOW XPOHOJOTUU, TPOAOKUTEIbHOCTHIO
3300 net. OcTanbHble O0Jiee paHHUE ITePUOAbl KaTaKJIM3MOB Ha 3emJie TIpU-
HSITHI 11O pe3yJibTaTaM apXeoJorMuyecKux ucciaenoBaHuii B nemepe Cudbumy
(FOAP). KoneuHo, ykazaHHasi B XpOHOJIOTUM JaTUPOBKA KaTaKJIU3MOB SIB-
JISIETCSI TPUOIM3UTEIBLHOM € MOTPEITHOCTHIO B HECKOJIBKO COT WJIU 1aXKe Thl-
cs4y JIeT 1 6oJiee. Ho mpuHIIMITMAaIbHOTO 3HAYSHUST 3TO HE MEeT.
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C y4eToM BBILLIEU3IIOKEHHOTO TIpeiaraemas Ijis JaJbHEUIIero uccie-
JIOBAHUSI XPOHOJIOTUS C OPUEHTUPOBOUYHBIMU CPOKAMU KATAKJIM3MOB Ha 3eM-
Jie B 0003PUMMOM UCTOPUYECKOM MPOIILJIOM UMEET CAEAYIOLINIA BUI:

71—72 muic. aem nazad — odepenHoe commkenue JIynol ¢ 3emieii. ITo-
CJICACTBUS AJISl TNIAHETHI B HACTOSIIIIee BpeMs He U3BeCcTHHI. B memepe Cu-
ouny (FOAP) B ciosix Bo3pacToM npuMepHO 71 ThIC. JIET HailIeHbl yKPaIIEHUS
13 pakoBUH. OOHApPYKEeHO MepBOE CBUAETEIbCTBO UCIOJIb30BAHUSI TPUPO/I-
HOTO KJIes U3 KaMeau ¢ Jo0aBlieHeM KPacHOM OXpPHI IJisl CKPETJIEHUS Ka-
MEHHOTO HAKOHEYHHUKA C IePEBIHHBIM IPEBKOM KOIThsI. KaMeHHEBIe opyaus,
M3TOTOBJIEHHbBIE B TEXHUKE OTXKMMHOM PETYIIN, a TAKXKe MOJACTUIKA U3 pac-
TEHUI ¢ apOMaTUUYECKUMU JIMCThSIMU JIaBpa (AHTUCETITUKA), JaTUPYIOTCS
BO3pacToM 77 ThIC. JIET.

58,5—61 motc. aem nazao — odepentoe commkenue JIynnr ¢ 3emieii. I1o-
CIeNCTBMS IS TUIAaHEThl B HACTosIIIee BpeMsl He u3BecTHbI. B nmemepe Cu-
oyny (FOAP) oGHapy>keHbl MHOTOUMCIECHHBIE (hparMeHThbI KpACHOM 1 XKENTOM
OXpBI BMECTE CO cllefaMM oJaroB. Bo3pacTt HalimeHHBIX apTedaKTOB TIpH-
MepHo 58 Thic. JeT. [1peBpallieHre myTeM 00XKUra KeaToil OXpbl B KPaCHYIO
SIBJISICTCSI OTHUM M3 HauboJiee paHHUX CBUIETEbCTB HATMYUS XMMUUECKUX
TEXHOJIOTHUI1 y JIfoAeii B ApeBHOCTU. HalineHbl ApeBHEMIIINIT N3BECTHBIN KO-
CTSIHOW HaKOHEUYHMK CTpeJibl U JpeBHeMIIasi U3BeCTHAsl KOCTSIHAsI UIJla CO
cjenamMuy U3Hoca, MpeIiHa3HaYeHHasl, MPeANnoJ0XUTEIbHO, 1/ TPOKaIbIBa-
HUS XMBOTHBIX IIKYpP. Bo3pact Haxomok 61 ThIC. JieT.

47,7 moic. aem nazad — ouepenaHoe conuxkenue JIyHol ¢ 3emuteit. [Tocnen-
CTBUS JJIS TIJIaHEThl B HACToOsIIIee BpeMsl He U3BeCTHBI. B GoJiee mo3aHux
cnosx rnemiepsl Cubyny (FOAP), BozpactoMm nipuMepHO 49 ThIC. J1eT, HaliIeHbI
CMeCH TIUTMEHTA KPAaCHOM OXPhI HE TOJBKO C BOJOI, HO C MOJIOKOM KMBOT-
HbIX. [Tocie u3mMeapueHus MopoILIOK KpacHOTO 1IBETa CMEIIMBAJICS C BOIOM
U XUBOTHbIMU XupaMu. [Tonyyanacs BogocTorikas u arMmocdepocroiikas
KpacHast Kpacka.

ITpu mynamu co croporsl CeBepHoro JIemoBUTOTro oKeaHa IIorud MaMoOHT,
OCTaHKH KOTOPOTo, BMOPOKEHHbIE B BEUHYIO MEP3JI0TY, ObLIM HaliIeHbI B
1900 ronay Ha 6epery pexku bepe3zoBka B SIkytuu. Bozpact morudiero ma-
MOHTAa OLEHWIN NpuMepHO B 44 ThIC. J1eT. OH MOTu0 BHE3AITHO C IIOJHBIM
JKEJTYJKOM U ITy4KOM TpaBbl B 3y0ax. [1o3a morudiiiero mamMoHTa Obljia HeO-
OBIYHOM — OH CHJEJ Ha 3ajy, BbITSIHYB BIIepe/l U CJIeTKa COTHYB MepeaHue
KOHEUHOCTH.

38,6 muic. aem nazao — oyepenHoe comuokenue Jlynnl ¢ 3emuteit. [Tocnen-
CTBMSI IJISI TUTAHETHI B HACTOSIIIIEE BpeMsI HEU3BECTHHI.

30 motc. aem nazad — ouepenHoe comxkeHue JIyHb ¢ 3eMiieil 1 KICUe3HO-
BeHMe HeaHaepTaiblieB. CBETJIOKOXUE roJlydorIa3ble HeaHIepTaabLibl 0J1a-
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TOITOJYYHO XKMJIM Ha 3emJie 0koJ10 250 Teic. jieT. O0beM Mo3ra HeaHaepTalb-
1es (1400—1740 cM?) 61 GobLIE, YeM Y KpOMaHbOHIIEB (1525—1617 cm?)
u Homo sapiens (1350 cm?). BeposiTHO, UM TIPOCTO He TTOBE3JI0: JOMUHUPYS
Ha Jay4iux 3emisix Cpeiu3eMHOMOpPbS, OHU OKa3aJIMCh YHUUTOXEHHBIMU
MOTOIIOM IIpH ouepeaHoM comkeHnn JIyHbl ¢ 3emieii. Bo3aMOXHO, YTO UMEH-
HO B 3TO BpeMsI 3eMJIETPSICEHHUSI MTPUBEJIU K pa3pylIeHUIO TOPUCTOM mepe-
MbIYKu [MOpanTapckoro mponmsa y [epKyaecoBbIX CTOJIOOB M 3aTOTUICHUTO
OTPOMHBIX TeppUTOpUii CpeaAn3eMHOMOPbSI BOTaMU ATIIaHTUYECKOIO OKeaHa.

22 muic. aem Hazad — ouepenHoe conuxkeHnue JIyHbl ¢ 3emiieit u naaeHue
acrepoua (cmytHuka JIyHbI?) Ha 3eMJi0, CMEIeHMe TTOJIF0COB, TTOTOM U
nepBoe CoJsHile matist: nepBoe CosHue, Matinaktiu ATib. [TepBoe CosHiie
ObLIO0 pa3pylleHo Boaoi. DTa KatacTpoda IoJiydynia Ha3BaHUe «arlayruoxya-
JIULTJIM» — HaBoJHeHMe, oTor. Crnacaach TOJbKO OJIHA Mapa, oKa3aBIlasi-
sl TIOJ1, 3alIMTOM OOJIBIIIOTO IepeBa, CTOSIBIIEro BOM3u Boabl. Ho ecTh cBe-
JIEHUsI O CeMU Mapax, MpsITaBIIMXCS B Mellepe, MokKa HaBOJIHEHUE HEe 3aKOH-
YUJIOCh, M He coliria Boaa. OHM-TO M 3aCENIVIIA 3EMITIO ¥ TIOUUTATTUCH CBOMMM
HapogaMM Kak ooru. JlnurenbHocTh — 3 meproaa 1o 52 roga. MaTtepuk B
Tuxom okeaHne, coenuHsomnii A3uio n FOxxHyi0 AMEPHUKY, yIIIes 10/ BOLIY.
K sTOMy BpeMeHH yke ObLIN MOCTPOEHbBI KPYITHbIE KAMEHHBIE COOPYKEeHUS
B Amepuke, Erunte, Maaun, Kutae u npyrux mecrax, ¢ opueHTalMein Ha
crapbiit CeBepHbIii notoc B [pennanauu. JlyHa, moTepsiB CBOI CIYTHUK,
OTHANISIETCS OT 3eMJIH, U IJTMHA e¢ OpOUTHI BOKpYT COTHIIA YBETUIMBACTCS.
Ilepuon commxenus JIyHol ¢ 3emieit yBennunBaeTcsl. MeajieHHOe yBearuue-
Hue obJiefeHeHUSI AHTapKTU/IbI.

22 motc.— 16,1 moic. aem Hazad — CTPOUTEIBLCTBO MOA3EMHbBIX TOPOJIOB,
CKaJIbHBIX XpaMOB, J10JbMeHOB. Hauaso co3maHusi CTOJIOBBIX TOp C Meliepa-
MM U TIocTpoiikaMu. Bo3BeneHHBIEB 3TOT MepHO KaMEHHBIE COOPYKEHUS
OPUEHTUPOBaHbI Ha cOBpeMeHHbI CeBepHbIil MOJTIOC.

16,1 moic. aem nazad — odepenHoe commkenue Jlynnl ¢ 3emeii. OTHO-
CUTEIbHO CIIOKOWMHBIN Meproj] 6€3 METEOPUTHBIX 00MOapANPOBOK U IIOTOIIOB,
HaOII0DaTMCh TOIBKO yparaHHbIe BeTphl. Bropoe CoHIle Maiis: BTopoe
ConHue, 9xekoaTib. 3To CotHile OBIIO pa3pylieHo DxekoatiieM — Berps-
HBIM 3MeeM. OIH My>KYMHa 1 OHA KEeHIIIMHA, CTOSIBIINE Ha cKale, yoepe-
TJIACh OT YHUYTOXEHUS. [JIuTeIbHOCTh — 7 TIEPUOIOB 110 52 roja.

16,1 muic.— 12,8 moic. aem nazad — NpeACTaBUTEIN APEBHETO BEICOKOPA3-
BUTOTO rocyaapcTBa MpekaeBpeMEeHHO YCTIOKaUBAIOTCsI, TOKUIAIOT ITOA3EM -
Hbl€ U CKaJIbHbIE TOpOJa U OCBauBalOT HanboJiee KOM(POPTHbBIE, HO HE 3a-
IIUIIEHHBIe OT KaTaKJIW3MOB, YIacTKM 3eMiin. CTpOsATCS «aHTUYHBIC» Ha-
3eMHbIE KAMEHHBIE COOPYKEHUSI: XpaMbl, IBOPLIbI, CTAIMOHBI, DKW U 1IEJIbIe
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ropoza (ITaneMupa, «rpedeckue» U «puUMCKHE» TOpOoia, aHTUUHBINA TOPOI B
JUKYHTIs1IX bpasunauu, apeBHMI ropoa Ha MecTe HbiHelHero CaHKT-
IletepOypra u apyrue). OpueHTalusI COOPYKEHUI Ha HOBBI (COBPEMEHHBIN )
CeBepHbliit mostoc. [lepexoa oT TeppacHOro K paBHUHHOMY 3eMJISCIUIO.
HoBrie reorpacduyeckue KapTbl — OCHOBA IJIsI OoJiee TTO3AHUX KapT (KapTa
[Tupu Peiica u apyrue). [IponsBoacTBeHHas AeSITEIbHOCTh B AHTAPKTHU/IE.
IMponmomkeHne MeaIeHHOTO 00JIeaeHeHUST AHTapKTUAB. M HTeHCUBHOMY
00JIeIcHEHNIO AHTAPKTUIBI MTPEISTCTBYIOT MTPOU3BOACTBEHHbBIE BHIOPOCHI
CO, B atMocdepy.

12,8 motc. aem nazad — odepenHoe comkenue JIyHbl ¢ 3eMiieit, HeOXu-
JaeMasi MOIITHel111asi MeTeopuTHas 0o0MOapaAMpoBKa, liyHaMu U TpeThe CosTH-
e Maiist: TpeTbe ComHile, TnenkBuitaxyusio. O1o CoiHlile ObLIO pa3pyllieHO
orHeM. B koH11ie TpeTbero CoJiH1Ia IO ObLTU YHUUYTOXEHbBI OTHEHHBIM J10-
KJIEeM Y TIPEBPATUIINCh B MHAIOKOB. JUTTEIbHOCTh — 6 TTeproIoB 1o 52 roaa.
YHuuToxeHue IpeBHel BbICOKOpa3BUTON tuBuau3auu. [1pu iynamu c Ce-
BepHOTO0 JIegoBUTOro oKeaHa B 100KHOM HallpaBiIeHUU B JKyTrnu o0pa3oBaii-
CsI CJTO COJICHOTO JIba, TOJIIMHOM B HECKOJIbKO MeTpoB. LlyHamu, mpearo-
JIOXXHUTETBHO, IBIJIOCH TPUIMHOM YHUYTOKEHMS OCHOBHOM TTOTTYJISIINY Ma-
MmoHTOB Ha CeBepe.

12,8 moic.— 11,5 moic. aem nazad — Ha ocTaTKax LIMBWIM3ALIMK 00pasy-
I0TCSI HOBBIE, HO YK€ TeXHUUECKU IeTpaaupyloliye rocyaapersa (ATiaHTuaa
co croauueit B TeHoututiane, npa-Ipeuus, npa-Eruner u npyrue). Boc-
CTaHOBJICHUE Pa3pYyLIEHHBIX «@aHTUYHBIX» COOPYKEHUI U TOPOAOB (11O BO3-
MOXHOCTH). B CBA3M ¢ mpeKpalieHneM Mpou3BOACTBEHHBIX BEIOpocoB CO,
B aTMocGepy Hayajo MHTEHCUBHOTO 00JieIeHeHUSI AHTapKTU/IbI.

11,5 moic. aem nazad — odepentoe commkenue JIyHel ¢ 3eMiieit, 3axBaT
JIyHBI TpaBUTALIMOHHBIM TTOJIEM 3eMJIM U TIpeBpalieHue JIyHbI B CITyTHUK
3eMJi1, MOTOM ¢ METEOPUTHOU 6oMOapAupoBKOii, yeTBepTOoe COoIHLIEC Maiis:
yerBepToe ConHie, HonTaunmk. JIxronu moru6um ot roioaa, IpuIMHEHHOTO
notoroM 1 orHeM. C HayaJa rororna Myup npedbiBaa Bo Mpake. [ToaTomy
6oru cozganu HoBoe ComnHile u JIyHy. JlmuteasHocTh — 3 Tiepuonaa mo 52 roaa.
[uGenp ATnaHnTUABI U Apyrux rocygapcts. [Toaoca Ha 3emiie He MEHSUIUCD.
ITocrossaHoe mpucyrcTBue JIyHel Ha HebocBome. Ilynamu ¢ CeBepHoro Jle-
JIOBHUTOTO OKeaHa B I0XKHOM HaIlpaBJIeHUM, BEPOSITHO, YK€ HE ObLIO.

11,5 moic.—6 moic. aem nazad — nocT-Katactpopudeckuit nepuon. MH-
TEHCUBHOE 00JieIcHeHE AHTAPKTUIBI.

6 moic.— 150 aem nazad — BO3pOXKACHNUE LMBUIN3ALUM HAa 3eMJIe: BO3-
POXIEHNWE OTIETbHBIX TOCYIAPCTB Ha OCTAaTKaX IPEBHUX pa3pyIIeHHBIX TO-
ponoB. Mcnosb3oBaHKWe OCTaBIIMXCS 3HAHUI U HauboJIee MPOCThIX TEXHO-

265



JIOTUi (CeJIbCKOe X034 CTBO, METAJUTYPTUsl U T.J.) IPEBHET0 BHICOKOPA3BU-
Toro rocyaapctna. [IpucBoeHre mpaBUTEIIMU 0Opa30BaBIIMXCS TOCYAAPCTB
WU3MIeJINI U CTPOEHUU JpeBHETO BbicOKOpa3BUTOro rocynapctsa (Erurner,
EBpomna, Me3zoamepuka, Kuraii u 1.4.). [IponojizkeHre MHTEHCUBHOI'O 00-
JiefeHeHNsI AHTApKTUAbI B CBSI3U C TTpEKpallleHUEM POU3BOICTBEHHBIX Bbl-
6pocos CO, B atmocdepy.

150 aem nazad — HacTosiiliee BpeMsl: pa3BUTUE HAyYHbIX 3HAHUU TTO3BO-
JIUJIO TIOHSITh MHOT'ME TOCTATOYHO CJOXHBIE TEXHOJIOTUH (2JEKTPUUECTBO,
paauo, siaepHasi SHepreTMKa u T.41.) ApeBHETo BbICOKOPA3BUTOTO roCy1apcTBa.
HayuHo-TexHuyeckast peBoJoIus. 3aceKpeueHHbIE IKCIIEANIIUY B AHTap-
ktuay. [Torcku 1 6opbda 3a TEXHOJIOTUU APEBHETO BHICOKOPA3BUTOTO TOCY-
JapcTBa. 3aMaJluYMBaHUE 1 3acCeKpeurBaHNE UMEIOLIMXCS CBEIEHU O IpeB-
HEM BBICOKOPA3BUTOM rocyiaapctse. Hauaso TasiHus JIblOB AHTapKTUIbI B
CB43M CO 3HAYNUTEIbHBIMU ITPOU3BOACTBEHHBIMU BbIOpocamu CO, B aTMO-
chepy 3emin.

5.4. AThaHTMBA — rocygapcTBO Ha PyMHaxX UMBUAM3aUuKM «60ros»

HaunHatb ciieayeT ¢ onpeaesieHrsl MeCTOMNOJIOKEHUS IPEBHETO rocyaap-
crBa. B nuanore «Tumaii» I11aToH onuchIBaeT MECTOMOIOXKEHNE eBPOIICii-
CKOI YacTu IpeBHe ATIIaHTUABI KaK TOCYIapCTBO Ha TEPPUTOPUM «OT JIMBUM
1o IepakiioBbIX cTOI00B (OKeaHCKOe ITobepexbe [MopaaTapcKoro pojmsa),
1o Erunta, u EBpona no Tuppenuu (Mtanuu)». Ho ectb 01HO O4eHb Cyllie-
CTBEHHOE JIONOJIHEHUE K cKazaHHOMY [TnaToHoM. Becero B ATiiaHtuae ObL10
JecsaTh yaeaoB, a [11aToH B cBoOeM IMasiore pacCcKa3bIBaeT, IJIaBHBIM 00pa3oM,
0 TOU YacTu ATIaHTUbI, KOTOpasi Haxoauaack 3a [MOpanTapcKuM MpoauBOM
B ATJIaHTUYECKOM OKEaHe:

«...4epe3 Mope 3TO B T€ BpeMeHa BO3MOXHO ObLIO MepenpaBUTbCs, MO0
ellle CyIIECTBOBAJI OCTPOB, JIEKABIIWI TIepe] TEM ITPOJIMBOM, KOTOPHI Ha-
3bIBAETCS Ha BallleM sI3bIKe [@pakIoBbIMU CTOJITIAMU. DTOT OCTPOB MPEBbIIIAT
cBoMMM pasMmepamu JIMBUIO 1 A31I0, BMECTO B3SIThIE, M C HEI'O TOTJALIHUM
MyTeleCTBEHHUKAM JIETKO ObLIO MepedpaThCs Ha APYrue OCTPOBa, a ¢ OCTPO-
BOB — Ha BeCh MIPOTUBOJIEXKAIINI MaTepUK, KOTOPbI OXBAThIBAJI TO MOpE,
YTO U BOPSIMb 3aCY>KMBAET TAKOE Ha3BaHUE (BEAb MOPE IO 3TY CTOPOHY YITO-
MSIHYTOTO ITPOJINBA SIBJISIETCSI BCETO JIUILB 3AIMBOM C Y3KMM ITPOXOJOM B HETO,
TOIJa Kak MOpE 10 Ty CTOPOHY MPOJIMBA €CTh MOPe B COOCTBEHHOM CMBICTIE
CJIOBa, paBHO KaK M OKpPYXalolllasi ero 3emMJjsi BOUCTUHY U BIOJIHE CITpaBe/l-
JIMBO MOXKeET ObITh Ha3BaHa MaTepukKoM). Ha aToM-To ocTpoBe, MMEHOBAB-
meMcst ATIaHTUAO0M, BO3HUKIIO YAUBUTEJIbHOE MO BEJIMYMHE U MOTYIIIECTBY
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11apCTBO, Ubsl BJIACTh TPOCTUPAIACh HA BECh OCTPOB, HA MHOTHE IPYTUE OCTPO-
Ba M Ha 4acTb MaTepuKa, a CBEpPX TOTO, MO 3Ty CTOPOHY MPOJIMBa OHU OBJia-
nenu JIuBueii BrioTh 1o Erunrta u EBporoii Biuiots 1o TuppeHuu...».

[Tpexxne yem pazdupaThCsi, 0 KAKMX 3aMOPCKUX 3eMJIsIX pacckasbiBai [1na-
TOH, OTMETUM, 4uTO ele B 1997 rony poccuiickuit yueHbiit — ujieH Ieorpa-
(pnueckoro odiiectBa B. KyapsiBiieB BbicKa3a rMIIoTe3y 0 TOM, YTO ATJIaH-
THIA TIPEACTAeT He OCTPOBOM, a YaCThio EBpoOITeiickoro KOHTUHEHTA, CUNTAas,
YTO B APEBHEETUIIETCKOM $I3bIKE HE ObLIO OTAEIbHBIX CJIOB 7151 Mepenadyu
TIOHATHN «3eMJIsS» U «OCTPOB». B 3TOM citydae cJ10BO «OCTPOB» TIPH TTEPEBO-
ne nuasnoroB [11aToHa MOXeT 03HayaTh U OCTPOB, U 36MJTIO, M MaTEPUK.

HaponHast MynpocCTb IJIaCUT: €CJIU XOUelllb UYTO-TO CIIPSITATh, TOJOXU TO
Ha camoe BugHoe mecTo! EcTh Jiu 3a [MOpanTapcKuM MpoJMBOM TMTaHTCKUM
ocTpoB pazmepamu ¢ maTepuk? KoHeuHo, ectb — 310 FOxHas u CeBepHasi
Awmepuxka! CyliecTBoBall i B IPEBHOCTU Ha 9TOM MaTepUKe OTPOMHBIIA r0-
pona Ha octpoBe? KoHeuHo, cyliecTBOBaJl — 3TO ApeBHUI ropoa TeHOUTHT-
JlaH, Ha MeCTe KOTOPOTO ceifuac HaXOIUTCS COBPEMEHHBIN ropon Mexuko,
cronuua Mekcuku. Buntaemcs BHUMareabHee B Ha3BaHue ropojaa — TeHou-
TuTJIAH. 1 HazBanue rocynapctsa — ATJIAHTuna. MaTepecHo, He rpaBaa
nu? Ha3BaHust ApeBHEN CTOMUIIBI AlITEKOB, Ha3BaHUE IpEBHEM ATIaHTUIBI
¥ Ha3BaHUe ApeBHero rocymapcTsa antekoB ALITJIAH obcynum nmo3xe. Ha
puc. 282 mokazaHa peKOHCTPYKIUS CTOJUIBI ATJIaHTUIbI IO OMMMCAHUIO B
nuainorax [1iatoHa, a Ha puc. 283 nipuBeieHa peKOHCTPpYKLMS TeHouTeT/IaHa
10 OMIMCAHUSIM MCTIAaHCKUX 3aBoeBaTeeH.

Puc. 282. PexoHCTpyKIINS LIEHTPATBbHOM Pe3nACHITNN ATTaHTUIBI
o onucanuio [LraTona
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Puc. 283. PekoHCTpyKIIMS CTOMUIIBI allTeKoB TeHOUTHTIaHA. MeKcrKa

B 11e710M 0YeHB ITOX0XKHE pEKOHCTPYKIIMM — Ha 00EMX ITOKa3aHbI OCTPOB,
03epo U ropbl. Ha peKOHCTPYKLIUMU CTOJULIBI ATIAHTUABI €CTh KOJIbLIEBbIC
IaMOBI, 2 Ha peKOHCTPYKIIMY TeHoUTeTIIaHa — MHOTOUYMCIIEHHBIE OCTPOBKH,
KOTOPBIE BIOJIHE MOTYT SIBJISITbCSI OCTAaTKaMU pa3pylleHHbIX 1aM6. MHTepec-
HO CPaBHUTH OTAETbHBIC (hparMEeHTHI OITMCAHWS CTOMHUIIBI ATTaHTUab! [1ma-
TOHOM, onrcaHus TeHouTeTIaHa UCTTAaHCKMMU 3aBOEBATEISIMU U OTIMCaHUE
coBpeMeHHoro Mexnko B Bukunenuu.

Onucanue mectHocTH U3 auanora Ilnarona «Kpuruii»: «Terneps momnsita-
€MCsl BCTIOMHUTh, KaKOBa Obli1a TpUpoAa CeIbCKOM MECTHOCTU U KaKUM 00-
pa3oM oHa ObL1a ycTpoeHa. Bo-1iepBbix, ObLIO CKa3aHO, YTO BECh 3TOT Kpait
Jiexkasl OUeHb BBICOKO U KPYTO OOpBIBAJICs K MOPIO, HO BCSI paBHUHA, OKPY-
>KaBIlIasi TOPOM U caMa OKPY>KEHHasI ropaMu, KOTOPbIE TSIHYJIMChH 10 CaMOTO
MOpsl, sIBJislia COOOI POBHYIO IJ1aJb, B IJIMHY TPU THICSIYM CTaJMeB, a B Ha-
MIpaBJIEHUH OT MOPS K CepennHe — IBE ThICSTIM. Best aTa yacTh ocTpoBa OblIa
obpalieHa K 10;)KHOMY BETpY, a C CeBepa 3aKpbITa ropaMu. DTU ropbl BOCXBa-
JITIOTCS TIPETaHNEM 3a TO, YTO OHM IO MHOXKECTBY, BETMIMHE M KPACOTe Tpe-
BOCXOJIWJIM BCE HBIHEIIIHME: TaM ObLIO 0OJIbIIOE KOJTUYECTBO MHOTOTIOIHBIX
ceJIeHU M, ObUIU PeKU, 03epa U JIyra, J0CTaBJISIBILIME TPOTIMTaHUE BCEM PoJaM
PYYHBIX M TUKMX XKUBOTHBIX, 2 PABHO U OTPOMHBIE Jieca, OTIUYaBLINAECs pa3-
HOOOpa3ueM Nopoj, B U300WIUU JOCTABSIBILIUE AEPEBO [JIs1 TIOOOTO Aea.
TakoBa Obl1a yIOMSIHYTasl paBHUHA OT IIPUPOJIbI, @ HAll YCTPOSCHUEM €€ T10-
TPYAMUJIOCHh MHOTO Hapeii Ha MPOTSKEHUU MHOTUX TTOKOJIEHU. .. ».
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Onucanue MeCTHOCTH Bo3je Mexuko u3 Bukuneaun: «Boicokue TopHbIe
LIENMY OKPYKAIOT NOJUHY MOUTH CO BCexX CTOpOH. [lofiMHa pacnoyiokeHa Ha
BeicoTe 2240 M Hax ypoBHEM MOPsI. A Ha IOr0-BOCTOKE €€, CJIOBHO JIBa I'M-
TFaHTCKMX HEAPEMIIIOLIMX CTpaxKa, BO3BBILIAIOTCS BYJKaHbl — MOKPBITHI
BeuHbIMU cHeramu ITomokarenets (“ApiMsias ropa”) u ero cnyrHuna Mii-
Takcuya™ib (“Crsiiast xkeHiiuHa”). Ectb 31ech U Apyrue ByJKaHbl — TO-
mesibue. HYacTb 3 HUX — MOCTOSIHHO AelcTBYyolIME. JIpyTre e MoJar yxe
MHOTHUE CTOJIETHS, TI0 KpallHEW Mepe, Ha NPOTSIKEHUU BCeli MMCbMEHHOM
ncTopur MeKCUKm».

Onucanue ropoaa u3 auanora Ilnarona «Kpurnii»: «OcTpoB, Ha KOTOPOM
CTOSLT ABOPELL, UMEJI MMSITh CTaAeB B AUaMETPe; 3TOT OCTPOB, a TAKXKe 3eM-
JISHBIE KOJIbIIA U MOCT LIMPUHOM B IUIETP LIapyu OOBEM KPYTOBBIMU KaMeH-
HBIMU CTEHaMM M Ha MOCTax y MPOXOJ0B K MOPIO BCIOJY TTOCTaBWJIM OalllHU
u BopoTa. KameHb 0eJioro, 4epHOro M KpaCHOTO LIBeTa OHU JOOLIBAJIU B HE-
Jpax CPeIMHHOTO OCTPOBA U B HEeJpax BHEIITHETO U BHYTPEHHETO 3eMJISTHbBIX
KOJIell, a B KAMEHOJIOMHSIX, TJI€ C IByX CTOPOH OCTaBAJIUCH YIJIyOIeHUs, repe-
KPBIThIE CBEPXY TEM K€ KAMHEM, OHU YCTpauBaau CTOSTHKU J1Jisl KOpaoJieil.
Ecnu HeKoTopble CBOU MOCTPONKU OHU JieJIajid TPOCTBIMU, TO B IPYTUX OHU
3a0aBbl paay UCKYCHO COYETaIM KAMHU Pa3HOro 11BeTa, COO0I1ast UM ecTe-
CTBEHHYIO ITPEJIECTb...».

Onucanue TeHOUTUTIAHA HCTIAHCKUMH KOHKHCTAI0paMu: «Mex Ty noMaMu
BEJIMKOJIEITHOTO «I'pajia 00roB» MPOXOAUIN KaHAJIbI C TTeLIeXOAHBIMU TOPOXK-
KaMmu 1o ctopoHaM. [lepeKuHyTbie yepe3 KaHasbl TOAbEMHbBIE MOCTHI T10O-
3BOJISIA TIOTACTh B JTI00YI0 YacTh Topoja. JIBa KaMeHHbIX akBeayKa cHabxKa-
JIM TOPOJI TIpecHOM Boaoii ¢ 6epera. C cylieil ropoji COeAMHSLICS TPeMsI JaM-
0aMu, a K BOCTOKY 4epe3 03epo Oblja MOCTpOoeHa IIOTUHA B CéMb MUJIb
JUTMHOM; OHA pasieJsijia 03epo HaaBoe. B 10XHOoI yacTu ropoa Oblia upo-
Kasi HabepexkHasi, OCBelllaBIIasICs [0 HoYaM IbLIAIIIMMU XKapoBHsIMU. Tyna
MpUe3KaIu Liesble GJIOTUINN CYI0B, MPUBO3UBILIKE TaHb OT HACEJIEHUS MO~
BJIACTHBIX IJIeMeH. BeJIbMOXKU 1 3Kpelibl KUK B JOMaX U3 KPACHOTO, YEPHO-
ro 1 6eJ1oro KaMHsl, TOCTPOEHHBIX BOKPYT OTKPBITHIX BHYTPEHHUX ABOPOB C
(boHTaHaMU 1 IBETHUKaMU. Ha MTIOCKUX KpbIIIax JOMOB ObLITU pa30MThI CAlbI.
Kpbliu 0114 3a1IUIIEHBI IIUTaMU, YTO MPUAABAIO JOMaM CXOJICTBO C Kpe-
noctsMu. B ieHTpe ropoja Ha repecedeHruu Tpex JamMO Oblia pacnojiokeHa
XpaMoBasi TEpPpUTOPUSI, OKpYKeHHasi KaMeHHOI cTeHoil. B cepenuHe cTosina
OouibllIas MMpaMuyaIa ¢ XpaMOM IJIaBHOIO Oora Ha yceueHHOM BepiinHe. Bo-
KpYT He€ ObLIM PACIIOJI0XEeHbI COPOK MEHBIIUX MTUPAMU/IL...».

Onmcanue ropoaa Tenourutiana D. Koprecom: «Benukuii ropon TeHou-
TUTJIaH TTIOCTPOEH MOCPEIU COJIEHOTO 03epa, B KOTOPOM ObIBalOT MPUJIUBHI,
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Kak B Mope. OT 3Toro ropojia 1o Marepuka JiBa Jibe, ¢ Kakoii Obl CTOPOHBI HU
MOIOUTH; ¥ K HEMY BEIYT YETHIPE MIIOTUHBI — OHU CACIaHbI YeJIOBEUYECKUMU
pyKaMmu U IIIMPUHOIO B IBa KOTbs. TeHOUTUTIaH He MeHbllle CeBUJIbU WU
KopnoBbl. Yiulibl, rOBOPIO JIMIIB O TJaBHBIX, MPSIMbIE U IIUPOKUE. 31eCh
HECKOJIbKO OOJIbIIMX TIJI0IIAaAeH, CyKalluX ppIHKaMu: OJlHA U3 HUX, OOHe-
CeHHasl TIopTUKaMu, 6oJblie ropoaa CaiamaHKu. 31eCh COOMpPaETCs 1IeCThb-
JIECSIT ThICSIY TTOKYIaTeJieil u npoaaBiioB. ECThb yauilbl, 3aHMMaeMble UCKITIO-
YUTEIBbHO MPOJABLAMMU JIEKAPCTBEHHBIX TPAB, TUOO 30J10ThIX JEJI MACTEPAMU
U I0BEJIMpaMu, TM0O TJIOTHUKAMMU, TM00 XKUBONUcLIaMu. BHenHu mopsinok
B TOI BEJIMKOI CTONMIIE MOpa3uTeIbHbI. Hamo TUBUTHLCS eMy y BapBap-
CKOTO0 HapoJa, XXUBYIIETO BHE OOIIEHUS C IMBUIN30BAHHBIMU HAPOIAMU U
YyXJI0T0 MO3HAHUIO UICTUHHOTO Oora...».

Onucaunue Bogonposoaa u3 auanora Ilnarona «Kpurnii»: «K yciyram mapeit
ObLIIO 1Ba UCTOYHMKA — POIHUK XOJOIHOM U pOAHUK ropsiueit BOMbl, KOTOPbIE
JlaBajii BOAY B U300MINY, M TPUTOM YAWBUTEIBHYIO KaK Ha BKYC, TaK U 110
LIEJINTEJIbHOM CUJIe; UX OOBEJIM CTEHAMU, HACAAWJIW MIPU HUX TTOAXOSINE K
CBOICTBY 9TUX BOJI I€PEBbSI M HAIIPABWIIN 3TH BOJBI B KYITAIIbHU, U3 KOTOPBIX
OJHY OBUIM MO OTKPBITBIM HEOOM, IPYTHE XKe, C TETUION BOLOW, OBLIN YCTPO-
€HbI KaK 3MMHUE, TPUYEM OTIEJIbHO IS apeit, OTIEIbHO IS TPOCTHIX JIIO-
JIeii, OTAEIbHO U181 XKEHILIMH U OTAEIbHO JJISI KOHEU U MTPOYUX MOIbIPEMHbIX
>KMBOTHBIX; U KaxKas KynajabHs OblIa OTeJlaHa COOTBETCTBEHHO CBOEMY
HazHavyeHU10. M311IIKK BOIbl OHU OTBEJIU B CBsIILIeHHY10 polity [ToceiinoHa,
rae 6Jarogaps rJIoA0POAHOM MOYBE POCIU AEPEBbSI HEMMOBEPHOM KPaCcOThI
W BEJIMYWHBI, 2 OTTY/Ia TIPOBEJIU TTO KaHAJIaM Y€pe3 MOCTHI Ha BHEIITHUE 36M-
JISHbBIE KOJIbLIa».

Onucanune Boaonposoa B TeHoUTHTIaHe HCTIAHCKUMH KOHKHUCTAI0OPAMM:
«JIBa IBOMHBIX aKBeIyKa, Kax bl JTMHOM OoJiee 4 KM 1M MI3TOTOBJICHHBIN 13
TePPaAKOThI, 00ECIIEUMBAIN TOPOJ TTIPECHOU BOION U3 POTHUKOB Ha ropax».

Onucanue UCNOIb30BAHUS PA3IMYHbIX METAIOB B ATIIAHTH/IE U3 UAJIOTa
Ilnarona «Kputnii»: «...Ecm HeKOTOpbIe CBOM IMTOCTPONKM OHU JeJ1aIu ITPo-
CTBIMU, TO B IPYTMX OHY 3a0aBbl pajy UCKYCHO COYETaN KAMHU Pa3HOIO
11BeTa, co00Ilas UM €CTECTBEHHYIO MPEJECTh; TAKXKE U CTEHBI BOKPYT Ha-
PY>XHOTO 3eMJISIHOTO KOJIblIa OHU MO BCeW OKPYKHOCTU 0OJeIaa B Me/b,
HaHOCS METaJLJI B pacIyIaBJIEHHOM BU/JIE, CTEHY BHYTPEHHETO BaJla TOKPBLIU
JINTBEM U3 0JIOBA, 4 CTEHY CAMOTO aKPOIIOJISI — OPUXAITKOM, UCITYCKABIITUM
OTHHUCTOE OJIMcTaHue... BCio BHENIHIOI MOBEPXHOCTh XpamMa, KpOMe aKpoTe-
pUEB, OHU BBUIOXWJIN CEPEOPOM, AKPOTEPUHM K€ — 30JI0TOM; BHYTPU B3TJISI-
Iy SIBJISIJICS TTIOTOJIOK U3 CJIOHOBOI KOCTU, BECh U3YKPAIIEHHBII 30JI0TOM,
cepeOpOM 1 OpUXaTKOM, a CTEHBI, CTOJIMBI Y MOJIbI CTIIONIb OBLTA BBIJTOXKE-
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HbI opuxankoM. [TocTaBuin TaM 1 30J10ThIe U3BAsTHUS...». [10 MMeromMes
Ha CerofHsIIHUNI IeHb JAHHBIM, OPUXAJIK — 3TO CILIaB, COCTOSIIIUMN U3 75—
80 % menu, 15—20 % LIMHKA 1 HE3HAYUTEILHOTO (CJIEI0BOI0) KOJIMYECTBA HU-
KeJisl, CBUHLIA U Kee3a.

Omucanne metauryprun Mekcuku u3 Bukunemmm: TpaguiimoHnHast meTal-
JJooOpaboTka B MeKcrKe BOCXOAUT K ME€30aMEpUKaHCKOMY MEPUOTY C HC-
MTOJTb30BaHUEM TaKMX METAJUIOB, KaK 30JI0TO, cepedpo u Menb. Jpyrue me-
TaJUTbl JOOBIBATMCH U 00pabaThiBAIMCh, HAUMHAS C KOJIOHUATIBHOTO Mepro-
na. [Tocire mCmaHCKOTO 3aBOSBAHUST MMITEPUH alITEKOB ITPOM3BOICTBO 30710~
Ta U cepedpa, 0COOEHHO I0BEIUPHBIX U3CINIA, TTOHAYaTy IMOILI0 Ha cniaf. Of-
HaKoO B KOJOHUAJIbHBIN Mepruos o6paboTKa MeTalJIoB CHOBa BO3pocia U
nmpurodpesia BO MHOTOM TOT XapaKTep, KOTOPBIH A0 CUX MOP HOCIT TPaauLI -
OHHbIe ToBapbl. CerofHs BaxXHbIMU METAJUIMYECKUMU U3JETUSIMU SIBJISTIOT-
cs U3meus U3 cepedpa, 30J10Ta, MU, XKeJie3a, 0JIoBa.

MOXHO OTMETUTh, UTO B onucaHusx [11aToHOM cTonulibl ATIaHTUABI U
caMoit ATITaHTUIBI, U OTTMCaHUM TeHOUTeT/IaHa ¢ OKPYKAIOIIE MECTHOCTBIO
HUCIaHLlaMU MHoOTOe coBrniafaeT. CoBMmaaaeT onvMcaHue 100bIYY U UCTIOJIb30-
BaHUS pa3IMYHBIX METAJIIOB B ATJIAHTHIE M B COBpeMeHHOIt Mekcuke. Y uc-
MaHLIeB OTCYTCTBYIOT CBEAEHHUSI O T€OTEPMaIbHOM UCTOYHUKE, KOTOPBIM
cHaOKaJI CTOJIMITY aTJIAHTOB Topsiueil Bogoii 6onee 10 ThIC. JIeT Ha3am. DTOT
WCTOYHMK 32 MPOILEIINE THICSUETETHS MOT JTMOO MPOCTO UCUE3HYTh, TUOO
BOJIa B HEM MOIJIa CTaTh X0J0AHON. HeT 00JbIIuX MPpOTUBOPEYUiA U B OMU-
canuu [11aToHOM XpaMOB B CTOJIUILIE ATJAHTUIBI C XPAMOBBIM KOMILIEKCOM
Temmno Maiiop B TeHouTeTnaHe (puc. 284, 285). [IpakTuuecku BeCh ropos
M XpaMOBBI KOMILIEKC ObLIM YHUYTOXEHBI B 1521 roay MCITaHCKUMM KOH-
KMCTagopamMu Bo riaBe ¢ OpHaHoMm Koprtecom. [1po ropoa anrekoB 3206111
Ha HECKOJIbKO COTEH JIET, IT0Ka MpY KaKux-To padoTax B Hauajie XIX Beka B
MexuKo He ObLIM 0OHapYKEeHbI OTPOMHBIE CTpaHHbIe cTaTyu. Kakoe-To Bpe-
Ms1 uHopMalMsl 0 HUX CKpbIBajach, U JIUlIb nocie Pecdopmel ripu JloHe
[Tapdupuro cTaio BO3BMOKHBIM «pacCeKpeTUTh» HAXOAKU, KaCaroIIUecst UCTO-
pum AMeprKH BpeMeH alTekKoB. OCTaTKN HIDKHEN YaCTH XpaMOBOTO KOM-
riekca ObLIM HaliaeHbl B heBpasie 1978 romy mpu paboTax Mo MpokKJiaaKe
kabens Bosne KadenpaipHoro cobopa, mocssitieHHoro Ycrenuto [pecssi-
Toil boropoauiibl. Packornku xpaMoBOro KoMriekca imiauch 10 1982 roaa.
XpamoBblii KoMIuiekc Temrmiio Maiiop eliie Ha3bIBalOT MUPaMUI0N YUllu-
sonoutiv. CunTaeTcsi, 4TO MUpaMua BO3BbIIIAIach Ha 60 M HaJl pyUTyaib-
HBIM palilOHOM ropoja, a Ha ee BeplllMHe CTOsUIO 1Ba XpaMa B YeCTh Oora
Yununonoutiu (00r cojiHIIa M BOiiHbI) 1 6ora Tnanoka (Oor moxXas 1 ILIo-
JTOPOIUSI).
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Puc. 284. Ocratku cTpoeHuii apeBHero TeHoUTUTIaHA

Puc. 285. PekoHCTpyKIMst XpaMoBOTo KoMILieKca Temrio Maiiop

BepneMcs K Bormpocy o0 moa3eMHOM J00bIUe KAMHS B CTOIMIIE ATJIaHTUIbI,
KoTopyto onuchkiBaeT [lnaton B quanore «Kpurtnii»: «KameHns 6enoro, yep-
HOTO U KPAacHOTO 1IBeTa OHU 1OObIBAJIM B HEIPpAaX CPEAUHHOIO OCTPOBA U B
Hepax BHEILIHETO U BHYTPEHHETO 3eMJISIHBIX KoJIell...». [Tofa ropomoM nox-
HbI ObUTU COXPAaHUTHCS MHOTOUUCIIEHHBIE MO3eMebsl. TakKe U3BECTHO, UTO
10 BCEMY MUPY MOJl KPYITHBIMU TOPOJaMU UMEIOTCS IPEBHUE MON3EMEIIbS,
KCIOJIb3yeMble B HAIIIM JTHU B KAYECTBE METPO WU KaHAIM3AIIMOHHbBIX KOJI-
nekTopoB. Ha puc. 286 npuseneHa cxema MmetpornonuteHa Mexuko (TeHou-
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tutiaaHa). Kak u 8 Mockse 30-X ronoB, MeTpo B MeX1Ko CTpouIoCh yaap-
HBIMU TEMITAMU B CaMble 9KOHOMUYECKU TsiKebie 1711 cTpaHbl 70—80-e robl
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 HaliTH He yAaloCh, UMEIOTCS TOJIb-
KO CHUMKH yXe (PyHKIIMOHUPYIOIIETO.
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Puc. 286. Cxema mMeTporionureHa Mexuko

B nerenmax auTekoB paccKa3bIiBaeTcs 00 MX IpeBHEM CTOIUIIE ALITJIAHE.
Bo3MoxxHo, B quanorax I[1naToHa eruneTckuii skpell olmnocs ¢ Ha3BaHUEM
JIPEBHEro ToCyIapCcTBa — IPAaBUJIBHO ObLTO ALTIAHTUAA, a He ATJIaHTUIA.
B nierengax alreKoB TakoKe TOBOPUTCS 00 MCXO/I€ alITEKOB M3 ALIT/IaHa B Me-
LIepHl B ropax U mocjeayooleM 3acejleHnn TeHouTuTinana. Ho Ha pucyHke
B Konekce borypunu (XVI Bek) ¢ n300pakeHreM MCX0a allTeKOB U3 ALIT-
JaHa (puc. 287) nmoka3aH ropoJi ¢ XpaMaMM Ha OCTPOBE CPEear KaKOr0-TO BO-
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npoeMa. M Tak Kak Ha KaHO® WM MUPOTax UHACHIIbI TePeIBUTAIUCH TOJbKO
oM Brieped (puc. 288), To MCcXod alITEKOB OCYIIECTBIISIICS UMEHHO U3
ropoja ¢ XxpaMmaMu, HaXOASIIIIErocst Cpear OOJBIIOTO BOJOEeMa, TO €CTh U3
Tenoututiaana. O4eBUIHO, YTO UMEHHO OH U SIBJISIIICS ALITJIAHOM — JPEBHEMN
CTOJIMLIECH alITEKOB.

Puc. 288. [1naBaHue uHAeiLIeB Ha MUPOTax WX KAHO?
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TTonpoGyem pazoOpaThCs, UTO XKe CIIyYMIOCh C ALITJIaHOM WJIM BO3MOXHOM
cToJIMIel apeBHEe ATaaHTUAbl oKoJio 10 Thic. JeT ToMy Haszaa. B nuanore
«TuMDIi» eTUIETCKUM XXpell OMMChIBAET TMOEb CTONULIBI ATJIAHTU/IbI CJIEY-
oMM odpazom: «B rmocaeacTsum ke BpeMeH!, Koraa MpouCXOAUIN CTpalll-
Hbl€ 3eMJIETPSICEHUS U MIOTOIbI, B OJMH IeHb U O€ICTBEHHYIO0 HOUb BCS Ballla
BOMHCKAsI CUJIa pa30M ITPOBAINIACh B 3¢MJTI0; 1a U OCTPOB ATJIaHTUIA UCYE3,
norpy3usiiuch B Mope. [ToaToMy U TaMoOllIHEE MOPE OKa3bIBaeTCs Tereph
HECYIOXOIHBIM U HEUCCIIEAUMBIM: TIJIaBAHUIO MPETSITCTBYET MHOXKECTBO OKa-
MEHEJIOl TPsI3u, KOTOPYIO OCTaBUJI 3a COOOI OCEBIIIUIA OCTPOB».

Cpasy cienyeT OTMETUTD, YTO OCTPOB He MPOBATUJICS B MOpPE, a IOrpy-
3uJjicst B Mope. [lon morpykeHueM MOXXHO MTOHUMATh U 3aTOIJIEHUE ropoja
Ha OCTPOBE, MOCTYIAIOIIEH U3BHE BOJOM ... C OKPYKAIOLIUX IFOp, U3-32 00UJIb-
HBIX U TTPOIOIKUTETbHBIX JOXIEH. A TTO/I OKAMEHEIOM IPsI3bi0 MOXKHO T10-
HUMAaTb ByJIKAHUYECKUU TIETeN 1 TTeM3y OT AeCTBYIONIMX ByJiKaHOB. Ha toro-
BocToKe oT TeHouTuT/IaHa (MeX1uKo) HaxOAsITCSI Ba TUTAHTCKUX MOTYXIITUX
ByJkaHa — ITonokarenetyib u MTakcuyatib, a TakKe psiji ByJIKAaHOB TO-
MeJIbYe, YaCTh U3 KOTOPBIX OTHOCUTCS K IMTOCTOSIHHO e CTBYIOIIMM. BriepBbie
Ha BO3MOXHOCTb onucaHus [11aToHOM MOCIeACTBUM ByJIKAHUYECKOM esi-
TeJIbHOCTU B BUJIE TIEILJIa ¥ MeM3bI, 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 MOIJIO ObITh HEOOIbIINUM. [Tocie oKoHYaHUS
MPOJUBHBIX JOXEW YaCTh BOJbI U3 COJIEHOTO 03epa (MOpsi) MoTJjia YUTH MO
KaHajiaM, 4acTb BOJIbl BIIMTAJIACh B TPYHT, YacTb — UcHapuiack. M1 ocTpoB ¢
ropoJIoM CHOBA IoKa3ajcs U3 Boabl. PaspylieHust KaMeHHBIX COOPYKEeHU I
Ha OCTPOBE MOIJIU IIPU 3TOM ObITh HeOOJIbIIIMMU. Uepes olpeaeieHHOe Bpe-
Ms1 (CTOJIETUSI WU ThICsIUeJIeTHs1) ObIBILAsl CTOJMIIA aTJIAHTOB MOTIJIa ObITh
3acenieHa uHaelnamMu. B 1519 rony ucnanen OpHan Koprec 3actai ObIBIIYIO
CTOJIMILY aTJIaHTOB 3aCeJIeHHON allTeKaMM.

VYnuBuUTEIbHO, YTO MOCJIE BOCTOPKEHHBIX OT3bIBOB O. KopTeca o TeHou-
TUTJIaHE TOPOJ1 ObLT OYKBaJIbHO CTEPT C JIMLIA 3eMJIU UCTTAaHCKUMU KOHKUCTa-
popamu. 3aueM? U ot xoro 3. Koprec moyunin KoMaHay 0 0€3XaJI0CTHOM
YHUUTOXEHUU ropoja? TeHOUTUTIaH MOT ObITbh YHUUYTOXEH MOTOMY, YTO
CJIMIIIKOM HaITOMUHAJI CTOJIMILY ATJIaHTUBI B inasiorax « Tumaii» u «Kputuii»
ITnatona. M nenan nuanoru InaToHa oueHb JOCTOBEPHBIMU. A nuaior « Tu-
M3Ii» HAUMHAJICS C YTOMMHAHWSI MHOTOYMC/IEHHBIX MOTOMOB Ha 3eMJIe 1 T1-
OeJiu JTIoJeit OT OrHsl, BRI3BAHHOIO IBIXKEHNEM HeOecHBIX cBeTuJ. OmHaKko,
U 3TO CJIelyeT OTMETUTh, epBOHAYAJIbHO YHUUYTOXEeHUE TeHOUTHUTIaHa He
JIOCTUTJIO CBOEH 11eJI1 — Ha MPOTSDKEHU U MOYTH ABYXCOT JIET ITOCJIE €T0 YHUY -
TOXXEHUSI TIPOCBEIIEHHbIE €BPOMEIIbI ObLIN YBEPEHBI B TOM, YTO AMepUKa
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SBJISJIACh YacThlo ATJIaHTUABI co cTonulelt B TeHoutuTiaane. Ho yxe B
XVIIBeke Bce cTaao 3a0bIBATHCSI, 1 OOBSIBUINCH «yYEHBIE» , KOTOPbIE CTaIN
HMCKaTh CTOJIUILY ATIAHTUIBI T YTOAHO, HO TOJIBKO HE TaM, IJIe OHa HAXO0-
Jujach AeiicTBUTebHO. M Tak Kak HUYEero He HaXOAUJIU, TO CTaIU OOBSIBISITh
nuanoru Ilnatona mucdom. Takue «MOMCKM» CTOIULBI ATJIAHTUIBI IIPOIOI-
>KalTCs M B HallIM THU. He Tak JaBHO MOTEPSIHHBIM TOpOJ1 «McKaln» B 60JI0-
Tax Mapusma-ae-XuHoxoc okoJjio ropoga Kanuc B Ucrmannu. I momoOHbIe
«TIOUCKMW» LIUPOKO peKyiaMmupytorcst. HacaenHUKY MCTaHCKUX KOHKUCTAI0-
POB MPOIOJIKAIOT CBOIO TPS3HYIO padboTy?

Heo6xoanmMo oLieHUTh pojib ATJIaHTUABI KaK MPOMEXKYTOUHOI'O 3BeHa
MEXIy IPEBHUM BbICOKOPA3BUTHIM FOCY1apCTBOM U MOCEAYIOIIeH nerpana-
1LIUM YeaoBedyecKoi uuBuaun3anuu. M nunpopmauusa [naTtoHa o6 ATnantuae
B ero auajorax « [umeit» u « Kputuii» BrojaHe no3BoJisieT 3To caefatb. Huxe
MPUBEJCHbI OTACIbHBIC (PparMeHTHI U3 TeKCTa auaiora « Kpuruii», Koropbie
MPY YMCTO TEXHUUYECKOM aHaM3e MO3BOJISIIOT caeaTh ONpeaeaeHHbIE Bbl-
BOJIOB O BOBHMKHOBEHUHU U YCTPOMCTBE ATIIAHTUIbI, KOTOPAsI, TT0 MHECHUIO
aBTOpa, KOMMPOBaJia yCTPOUCTBO MPEAIIECTBYIOLIETO BHICOKOPa3BUTOIO TO-
cynapctBa. MTak, ciioBo nepegaeTcs eTuIneTCKoMY XKpelry.

«...Kak uzBecTHo, 00TM MOACIUIN MEXITY COOOM IO XPEeOUIO BCE CTPaHbI
3emutn. Chesany oHM 3TO 0e3 pacIipeil: Belb HeIPpaBUJILHO ObLIO OBl BOOO-
pa3uTh, OyaTO OOTU HE 3HAIOT, YTO MOA00AET KaXIOMY U3 HUX, WJIU OYATO
OHU CITOCOOHBI, 3Hasl, YTO KaKasi-JIM00 BEelllb JOJKHA IPUHAIJIEKATh IPYTO-
My, BCe K€ 3aTeBaTh 00 3TOH BelllM pacIipio. MITak, moJyduB 10 IpaBy xKpeoOust
JKeJJAHHYIO JI0JT10, KaXK bl 13 00TOB 000CHOBAJICS B CBOEI CTpaHe; 000CHO-
BaBILIKChH K€, OHU TIPUHSIIMCH MIECTOBATh HAC, CBOE IOCTOSTHUE Y TTUTOMIICB,
Kak MacTyXxy NecTytoT ctago. Ho eciiv 3Tu nmociieaHue BO3AEMCTBYIOT Ha Tela
TeJIECHBIM HACWJIMEM 1 MacyT CKOT IIOCPEICTBOM O1ya, To 00ru n30paiu Kak
ObI MECTO KOPMUETo, OTKy/a y1oOHee BCEro HampasJsiTh IMTOCTYIITHOE KHUBOE
CYILECTBO, U JeUCTBOBAIN YOCXKIEHUEM, CIIOBHO pyJieM AYIIN, KaK UM IO/ -
CKasbIBajl UX 3aMbicesl. Tak OHU MPaBUIN BCEM POJAOM CMEPTHBIX».

«...C000pa3HO cO CKa3aHHBIM paHbIlle, OOTH 10 XPEOUIO pa3aeInuiIni BCIO
3eMJIIO Ha BJIAJICHUS — OJHU IO0OJIbILIE, IPYTUE TOMEHBLIE — U YYPEXKIATU
IJ1s1 ce0s CBITWINIIA U XKepTBonpuHoieHus. Tak u [TocelinoH, moixy4us B
yIEJI OCTPOB ATJIAaHTULY, HACEUJI €€ CBOMMM J€TbMU, 3a4aThIMU OT CMEPTHOM
SKeHIIUHBL...».

«...0CTpOBOK B cepenuHe Iloceiinon 6e3 Tpyaa, Kak To U I1ogo0aeT 0ory,
MnpuBeJ B 0J1aroyCTpOEHHbIN BU, UCTOYMJI U3 3eMJIM JBa POJAHUKA — OJIUH
TeIUIbIA, a IPYTOi XOJIOAHBINA — 1 3aCTaBUJI 3eMJIIO JaBaTh pa3HOO0pa3HOe U
JIOCTATOYHOE JIJIsI )KU3HU MpornuTaHue. [IpousBesst Ha CBET IMSITh pa3 Mo YeTe
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OJIM3HEII0B MYKCKOTO 1oJjia, [loceiinoH B3pacTui ux 1 Moae I BeCb OCTPOB
ATJIIaHTUY Ha JECATh YacTell, TpuYeM TOMY U3 CTapllieil YeThbl, KTO POIUIICS
TEepBBIM, OH OTAAJI JOM MaTepH U OKPECTHBIE BIaACHMSI KaK HAMOOBIITYIO 1
HaWJY4IIyIo A0JII0 U MOCTaBUJI €T0 LIapeM HaJl OCTaJIbHBIMU, a 3TUX OCTaJIb-
HBIX — apXOHTaMH, KaXIOMY 13 KOTOPBIX OH JaJI BIACTh HAaJ MHOTOJTIOMHBIM
HapoAOM 1 OOLIMPHOI CTPaHOM».

«...ITopsimKy OTHOCUTETHLHO BIACTel 1 TOJKHOCTEH C caMOTo Havaia ObUTH
yCTaHOBJIEHBI cieaytolue. Kaxapiil U3 aecsitv 1iapeii B cBoeit 0061acTu U B
CBOEM TOCYIapCTBE MMeEJT BIIaCTh HaJ JIOObMU 1 Hall OOJIBIIIEH YacThIO 3a-
KOHOB, TaK YTO MOT KapaTh U Ka3HUTh JIIOOOT0, KOTO MOXEIaeT; HO UX OT-
HOILIEHUS APYT K APYTY B Aejie MpaBjeHus ycTpauBaiuch coodpasHo ¢ [1o-
CEIOHOBBIMU TIPEANUCAHUSIMHU, KaK BeJIeJ 3aKOH, 3alIMCaHHbII MTePBbIMU
LIApSIMU HA OPUXAJIKOBOIA cTesie, KOTOpask CTOsuIa B CPEAOTOUYMU OCTPOBA —
BHyTpHU Xxpama I[ToceiigoHa. B aToM xpame oHM coOMpanrch TO Ha MATHIA, TO
Ha IIeCTOM roj, MornepeMeHHO OTMePUBasl TO YeTHOE, TO HEYETHOE YUCIIO,
4yTOOBI COBelIaThCs 00 00IIMX 3a00Tax, pa3doupaTh, He JOIIYCTUI JU KTO-
HUOYIb U3 HUX KaKOTO-IM00 HapylleHUs], U TBOPUTH cyad. [lepen TeM Kak
MIPUCTYIUTH K CYIy, OHM BCSIKUI pa3 IPUHOCWIIN APYT APYTY MIPUCHTY...».

«...ITocne aTOTO, 3aUepIHYB U3 Yallly BJIAry 30J0THIMU (prajiaMu u co-
TBOPHWB HaJ OTHEM BO3JMSHIE, OHU TIPUHOCIITA KJIATBY, YTO OYIyT YNHUTH
CY/ IO 3alMCaHHBIM Ha CcTesie 3aKOHaM M KapaTh TOT0, KTO YKe B UeM-JI100
MPEeCTYIWJI 3aKOH, a CaMU B OyTyl1ilieM I1o 100poii Bojie HUKOT/Ia He OCTYIISIT
MPOTUBHO HaMMMCAHHOMY M OYIyT OTAABaTh U BBITTOTHSTH JUIIL TAKWE TIPH-
KazaHUsl, KOTOpbIe COOOPa3HbI C OTeUECKMMU 3aKOHaMU. [TOKJISIBIIMCH TaKOM
KJISITBOM 3a ce0s1 caMOro U 3a BECh POJI CBOMX ITOTOMKOB, KaXKIbIH U3 HUX U
U BOJBOPsUI (priajl Ha MECTO B CBSIITUJIMILIE OOTa...».

«...YUTo Kacaercs yrcaa MyKei, IPUTOTHBIX K BOITHE, TO 3[ICh CYIIIECTBO-
BaJIM TaKWe YCTAHOBJICHUSI: KaX/Iblii y4aCTOK paBHUHBI 1OJKEH ObLT MOCTaB-
JIITh OJTHOTO BOMHA-TTPEIBOIUTEIST, IPUIEM BeIMUMHA KaKIOTO yJacTKa Oblia
JeCsITh Ha JAECSITh CTaMEB, a BCETO YUaCTKOB HACUUTHIBAIOCH IIECThASCST
TBICSTY; a T€ TIPOCTBIE PAaTHUKHU, KOTOPBIe HAOWPATUCh B HECUETHOM YHCIIE U3
rop ¥ U3 OCTAJIbHOM CTpaHbl, COOOPA3HO C UX AECPEBHIMU U MECTHOCTIMU
pacTpenesuIich IO y9acTKaM MeKIy TPeIBOIUTENISIMA. B ciydae BOMHBI
KaXXIblil MPeIBOAUTENb 00513aH ObLT MMOCTABUTH IIECTYIO YacTh O0EBOI KO-
JIECHUIIBI, TaK, YTOOBI BCETO KOJECHUIL ObLIO AECSTh THICSY, a CBEPX TOTO,
JIBYX BEPXOBBIX KOHEW C IBYMs BCaJHUKAMU, IBYXJIOIIAIHYIO YIIPSLKKY 0€e3
KOJIECHUIIbI, BOMHA C MaJIBIM IIIUTOM, CITOCOOHOTO COMTH C Hee U OUTHCS B
rerreM 0010, BO3HUILY, KOTOPBIH MpaBMJI Obl KOHSIMU YIIPSIKKH, TBYX TOTLTH -
TOB, 110 JiBa JIyYHUKa 1 MpalllH1Ka, [0 TPOoe KaMHeMeTaTeJIei U KOeHIIUKOB,
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0 YeThIpe KopabdeablrKa, YToObl HAOpaIoCh IOCTATOUHO JIfO/Ieil Ha 0011Iee
YUCJIO THICSTYU JBYXCOT KOpabeit».

W3 TexHmyecKoro aHaam3a MpuBeACHHBIX OTPHIBKOB M3 TEKCTa AUATOTOB
[1naToHa cienyet, 4TO MOCe KaKOro-To coObITUs (KaTakiau3mal!?) ocTaBlIu-
ecs TIPEeICTaBUTEIN ITOTUOIIIETO TIPEAIIeCTBYIONIETO BEICOKOPA3BUTOTO IO~
cyaapcTBa («00ru») BEIHYKIEHBI ObLITM 3aHOBO MOACIUTDH 3eMITI0 MEXKITY CO-
00i1i. O4eBUAHO, YTO TAKMM COOBITHEM ObLIa METEOPUTHAsI OOMOapaAUpPOBKa,
KOTOpas Mo UCCAeAOBAHUSIM aMePUKAHCKUX YUeHbIX (OHU Mpearoaaraiu
CTOJIKHOBEHHE 3eMJIU ¢ KOMETOI) Impou3olilia MpuMepHo 12,8 ThIC. JIeT Ha-
3an. [Ipusenenue IoceiimoHoM «0e3 Tpyda» ocTpoBa B 0J1aroyCTpOSHHBIN
BUJI U «<MCTOUYEHME POJTHUKOB» MOXET CBUIETE]bCTBOBATH O HAJTMUNU Y «00-
TOB» HEOOJIBIIIOTO KOJIMYECTBA COXPAHUBIIIMXCS BHICOKOTEXHOJOTUYHBIX TEX-
HUYECKUX YCTPONCTB MpelIeCTBYIOIIEH MBUIM3aLuu. PoxaeHue B ceMbe
IMoceitnona 6;1M3HEIIOB MYKCKOTO T10J1a TISITh pa3 MOAPSA CBUACTEILCTBYET
00 1CI0Ib30BaHU Y 3HAHU A TEHHOI UHXXeHepur. BO3MOXHO, UTO YMCII0 POXK-
JNEHHBIX HACJIEMHUKOB B ceMbe [loceitnona, necsthb, SBiaseTCcs] KOCBEHHBIM
yKa3zaHUeM Ha JeCsTh OTHOCUTEIbHO HE3aBUCUMBIX TEPPUTOPUI B MIpeliie-
CTBYIOIIIEM BEICOKOPa3BUTOM rocymapcTie. [1paBieHne «00roB» HaI JIIOIbMU
OCYIIECTBJISIOCH B COOTBETCTBUU C 3aKOHAMMU, 3aMTMCAHHBIMU HA OPUXAJIKO-
BOI cTesie B xpame [loceiinoHa. 3aKOHBI yCTaHABIUBAINCH B COOTBETCTBUM
¢ npeanucanusmu [loceiinoHa, KOTOpPbIit, OUEBUIHO, KOMTMPOBA 3aKOHBI U
(bopmy Mx 3anucu NpealiecTBYIONIero BHICOKOPa3BUTOro rocyaapersa. Ka-
MEHHBIE CTeJIbI He TOPSAT MPU MOXKapax v BEPOSTHOCTb UX YHUUTOXEHUS IIPU

Puc. 289. Ilnopurosast cresna ¢ KOIeKCOM 3aKOHOB XaMyparim

278

METEOPUTHBIX O0MOapAMpPOBKax ouyeHb Masia. Popma 3armucu 3aKOHOB Ha
cTejlaX coXpaHujach U B JajibHeliieM. JlokazaTebcTBOM 3TOTO MOXKET SIB-
JIITBCS CTEJIa CO CBOIOM 3aKOHOB XaMyparii (puc. 289), IBIISIIOLIASCS OMTHUM
WX IPEBHEUIIMX MPaBOBBIX MAMSITHUKOB MocJie rubean AtiaHTuabl. Onuca-
HIUE BOOPYXKEHHBIX CWJI ATIAHTUABI IEPe €€ THOeIblo (JIyYYHUKU, IIpallHU-
KU, KAMHEMeTaTeJu, KOTeUIIIUKY 1 IPYTUe) CBUACTEIBCTBYET O TTIOJTHOM OT-
CYTCTBUM BBICOKOTEXHOJIOTUYHOTO BOOPYXKEHHMS, KOTOPOE, 6€30 BCSIKOTO
COMHEHUSI, CYILIECTBOBAJIO paHee. DTO TOBOPUT O TEXHUUECKOM Aerpaaaiuu
ATJIaHTUIBI U yTepe OOTBITMHCTBA BRICOKMX TEXHOJIOTHI TIPEeIbITYIIEH 11~
BWIM3ALUM — 3JIEKTPUYECTBA, BO3AYXOIUIaBAHUS, SIACPHOM 9HEPTeTUKM, Ha -
HOTEXHOJIOTH1 U MHOTOT'O APYTOT0. YPOBEHb Pa3BUTUSI ATJIAaHTUIbI TPUMEP-
HO COOTBETCTBOBAJI ypOBHIO pa3BuTus JpesHeit [pernu vim JIpeBHero Puma,
KOTOPbIi OMUCHIBAETCSI COBPEMEHHBIMU UCTOPUKAMU U apXeOJOTaMH.

CoBpeMeHHBIX UICTOPUKOB HE MHTEPECYEeT MPUIMHA BOMHBI MEXITY AT-
JaHTUaoM U Tipa-Ipeuueii, KoTopasi ymoMuHaeTcsl B nuajiorax [liatoHa, u
KOTOpast 3aKOHYMIACHh TTOpakeHNeM ATIAHTUIBI. A 3eCh €CTh O YeM 3a1y-
maThbcsi! BHUMaTenbHO BUMTaeMcs B 1Ba OTpbiBKa U3 auajora [lnaroHa
«Tumeit»:

«...r3 Benmukux aestHuit Baliero rocyaapcerna (ripa-Ipenuu — npumeuanue
C.K. AKxoeresa) HeMaNO TaK1X, KOTOPBIE U3BECTHHI 110 HAILLIMM 3aITUCSIM 1
CJIy>KaT MPeAMETOM BOCXUILEHMST; OTHAKO MEXKI1Y HUMU €CTh OTHO, KOTOPOE
MPEBBIIIACT BEJIMUYUEM M TOOJIECTHIO BCe OCTaIbHBIE. Belb 110 CBUIETEIBCTBY
HallIMX 3aIl1Cceil, ToCynapCcTBO Ballle MOJIOXKMUIIO MPenes 1ep30CTU HECMETHBIX
BOMHCKMX CMJI, OTIIPaBJISIBIIMXCS Ha 3aBoeBaHUe Bcelt EBporibl u A3uu, a
MyTh AePKaBIIMX OT ATJaHTUYECKOTO Mopsl. Uepe3 Mope 3To B Te BpeMeHa
BO3MOXKHO ObLIO MepenpaBUThCS, MOO ellle CYIIeCTBOBAI OCTPOB, JIEXKaBIIN A
repen TeM IMPOJTMBOM, KOTOPBIf Ha3bIBAETCS Ha BallleM SI3bIKe [epaKiioBbI-
MU CTOJITAMHU...».

«...Ha aTomM-TO ocTpoBe, ”MeHOBaBIIEMCST ATTAaHTUIOM, BOSHUKIIO Y-
BUTEIBHOE 110 BEJIMYMHE U MOTYIIECTBY LIAPCTBO, Ubsl BIACTh MPOCTUPATIACh
Ha BeCh OCTPOB, Ha MHOTHE IPYTHe OCTPOBA U Ha YaCcTh MaTeprKa, a CBepx
TOrO, T10 3TY CTOPOHY MPOJIMBa OHU OBiaaeau Jlupueit BIioTh 10 ErunTa u
EBponoii Bruioth 10 Tuppenuu. M BoT Bcsl 3Ta cryioueHHasi MOlb Oblia Opo-
1IeHa Ha TO, YTOObI OMHUM yIapOM BBEPTHYTh B PaOCTBO M Ballld U HAILIU
3eMJIM 1 BCe BOOOIIIEe CTpaHbl 1O 3Ty CTOpoHY TpoauBa. MMenHo Toraa, Co-
JIOH, TOCY/IapCTBO Ballle SIBUJIO BCEMY MUPY OJIMCTaTeIbHOE J0Ka3aTeIbCTBO
CBOE 100JIECTU 1 CUJIBI: BCEX MTPEBOCXO/IsSI TBEPAOCTBIO IyXa 1 OMBITHOCTHIO
B BOGHHOM [IeJie, OHO CHavaja BCTaJO BO IJIaBe AJUIMHOB, HO M3-3a U3MEHBI
COIO3HUKOB 0Ka3aJIoCh MPea0CTaBIeHHBIM cCaMOMY cede, B OMMHOUYECTBO
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BCTPETUJIOCH C KpaltHUMMU OITACHOCTSIMU M BCE XK€ 0J10J1eJI0 3aBoeBaTe/eil 1
BO3IBUIJIO ITOOeaHbIE Tpoden. Tex, KTo ele He ObUI ITopaldoIleH, OHO Criac-
JIO OT YIpO3bl paOCTBA; BCEX XKe OCTAIbHBIX, CKOJILKO HY 00MTAJI0 HAC I10 3Ty
cTopoHy [epak/IoBbIX CTOJIOB, OHO BEJUKOIYIITHO CeIa10 CBOOOAHBIMU.
Ho nosnHee, Koraa mpuiiie CpoK sl HEBUAAHHbBIX 3eMJIETPSICEHU 1 HaBO-
JHEHWU, 32 OIHU YXKaCHbIE CYTKH BCs Ballla BOMHCKas cujia Oblia MorJiole-
Ha pa3Bep3HYBIIEICS 3eMJIeii; paBHBIM 00pa3oM U ATIaHTUAA UcYe3a, I10-
TPY3UBILIUCH B ITyYUHY...».

ITpuunHoOi BoiiHbI erurieTckuii xpen (B auanore [TinatoHa «Kputuii»)
CUMTAET MePEXO]] y aTJIAHTOB OT 00KECTBEHHOTO HpaBa K YeJIOBEYECKOMY, TO
€CTh UBMEHEeHME uaeoioruu: «...Ho Koraa yHacienoBaHHast ot 6ora g0
ocJjiabejia, MHOTOKpPaTHO PacTBOPSISICh B CMEPTHOM MPUMECH, Y BO300J1a1al
YyeJI0BEYECKU I HpaB, TOTJa OHU 0Ka3aJuCh HE B COCTOSIHUM J10Jie€ BHIHOCUTh
CBOe 0OraTCTBO M YTpaTUIM 0JaronpUCTOMHOCTb. [IJIsl TOro, KTO yMeeT Bu-
JI€Th, OHU SIBJISUTU COOOI MOCTBIIHOE 3peuliie, OO0 MPOMOTaIr caMylo Tpe-
KPaCHYIO U3 CBOMX LIEHHOCTEI; HO HECITOCOOHBIM YCMOTPETh, B UeM COCTOUT
WCTUHHO CYACTJIMBAsl )KM3Hb, OHU Ka3aJuCh MPeKpacHee U cuacTinBee Bce-
ro Kak pa3s Toraa, Koraa B HUX Kuresa 0e3ynep:KHasi XKaaHOCTh U CUJIA...».

OaHaKo MOMbITKA 3aXBaTa ATIAHTUION Yy>KUX TEPPUTOPUI MOTJIa UMETh
HE UJE0JI0TUYECKYIO, a COBEPIIIEHHO APYTYIO ITparMaTu4ecKylo IpuunHy. Bo-
iiHa Hayajach B MepPUOJ OYEPEIHOTO KaTaKanu3Ma Ha 3emJe, BI3BAHHOTO
conuxkenuem JIyHbl ¢ 3emiieil. A 3To 03HavYaJI0 METEOPUTHBIE 00MOapAUPOB-
KM, 3eMJIeTpsiceHUs U LiyHaMu. B ATinaHTuae JOJKHBI ObLIM COXPAaHUTHCS
CBeJIeHUsI 0 TOM, UTo onpeaesieHHbIe Tepputopuu (Eruner, Muausi, MoHro-
JIVSI M APYTHUe) 3HAaYMTEIbHO MEHbIIIE ITOIBEPraloTCs METEOPUTHLIM OoMOap-
TUPOBKAM, 3eMJIETPSICEHUSIM U IIyHAMU, Y€M JIPYTUe TEPPUTOPUU TIJTAHETHI
U, BYaCTHOCTU, TeppUTOpUU ATiIaHTUIbI. M 3aXBaT yKa3aHHBIX TEPPUTOPUI
MOT TOMOYb ATJIaHTH]IE N30€KaTh MOCJIEACTBUI 0OYEPETHOTO KaTaKJIM3Ma Ha
3emie. Ho Ha myTy ATj1laHTUIBI BCTAJIO IIPEKPacHO 00YyYeHHOE BOMCKO Mmpa-
[peunu. 3axBaT ATiaHTUAON O0€30MaCHBIX, C TOYKU 3pEHUS TTOCASACTBUMN
KaTakjnM3Ma, TeppUTOPUA ObUT MPeJOoTBpalleH, HO OT KaTakKju3Ma Moruoau
U AtiaHtujga, v npa-Ipenus.
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6. XPOHONOTNUA BO3MOXHbIX KATAK/IN3MOB HA 3EMJIE
B BYAYLWEM

6.1. MpeanocbIIKM XPOHONIOrMM BO3MOXKHbIX 6yayLiMX KaTaKIU3MOB

KiroyoM K MOHMMaHMIO BO3MOXHBIX OYIYIIMX KaTaKJIM3MOB Ha 3eMiie
MOXKET SIBJIATHCA ...BpallieHue BeHepbl BOKPYT CBOEi OCU B CTOPOHY, MPOTH -
BOIIOJIOXKEHHYIO HaMpaBJICHUIO BpallleHUsI BceX Apyrux riaHeT ColHeuyHOM
CHCTeMBI (KpoMe YpaHa). YueHble CBA3BIBAIOT TaKoe BpalleHne BeHepsl
(puc. 290) ¢ rnobdanbHOI KaTacTpooii ATOM MIaHeThl B TPOIUIOM. Tak Kak
B TIPOIILTIOM, TIpY 00pa30BaHWH TIJIAHET M3 Ta30MbLIEBBIX 001aKOB, BCE TIIa-
HETHI TOJDKHBI OBITN BpalllaThCs B OMHOM HaIpaBIIeHUH, TO JJOTUIHO TIPeI-
TTOJIOXHTh, UTO Y BeHephl MOT OBITh COOCTBEHHBI KPYITHBINM CITYyTHUK, KO-
TOPBIIA Ipu OTpbiBe (B cTopoHy CoJiHIla) 3acTaBuil BeHepy M3MEHUTD Ha-
IpaBJicHUE CBOETO BpalleHus. M TaKuM CIIyTHUKOM MOT SIBISIThCS...
Mepkypmii!

Puc. 290. Hanpasnenue BpaitieHrst MepKypusi U IJIaHET 3eMHOM IpymIibl

C XIX Beka cyliecTByeT runoTesa, 4To MepKypuii B IpOIILIOM ObLI CITyT-
HUKOM TIJ1aHEeThl BeHephl, a BIOCAEACTBUM OBIJI €10 «IOTEPSIH».
B 1976 rony amepukanckue yuenbie Tom Ban @mannepH u K. P. XappuHrron
Ha OCHOBaHMM MaTeMaTUYEeCKUX pacyeToB MOKa3aau, YTO 3Ta TUIOTe3a XO-
POILIO OOBSCHSIET OOJIBIIYIO BHITSIHYTOCTD (3KCLIEHTPUCUTET) OpOUTHI Mep-
KypUsi, €r0 Pe30HAHCHBII XapakTep obpalieHust BOKpyr CojHIIa U MOoTepro
BpalllaTeJIbHOro MOMeHTa Kak Yy Mepkypusi, Tak u'y BeHepsl. [1pu atom Be-
Hepa cTajia BpalllaThCsl B CTOPOHY, OOpaTHYIO HalpaBJIeHUIO BpAIlleHUS Ipy-
rux riaHeT B COJTHEYHOM CHUCTEME.

TTnanera Ypan (puc. 291), nogo6Ho BeHepe, Takxke uMeeT BpallleHUe BO-
KPYT CBOEI1 OCH B CTOPOHY, IIPOTUBOIIOJIOKEHHYIO HAITPABICHUIO BPAIICHUS
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Bcex apyrux miaHet ConHeuHol cucteMbl. Kak u B ciiydae ¢ BeHepoii, yue-
HBIMU MPEAJIOXKEHA TUIIOTE3a, YTO OCh BPAlllEHUsI TJIAaHEThl YpaH 3a MU -
OHBI JIET pacKayajl KPYITHBIM CITyTHUK, BITOCIEACTBUM YTEPSIHHBIN YpaHOM.

Puc. 291. HanpasneHue BpailleHUs MJIaHET-TUTAHTOB

CnpaBouHblii MaTepuan (M3 Bukunegum)

Teopema NPOMEKYTOUHOM OCM B K/1aCCUYECKON MEXaHNKE — YTBEPXK-
[OEHME 0 HeYCTOMYMBOCTU BPaLLEHWA TBEPAOIO TE/1a OTHOCUTE/IbHO BTOPOIA
rNMaBHOM OCU MHePLUK. fABNseTcA CleACTBMEM 3aKOHOB KNacCUYecKom
MEXaHWKK, ONUCbIBAIOLLMX ABUKEHME TBEPAOIO TENA C TPEMSA Pa3/INYHbI-
MW T1aBHbIMWU MOMEHTaMM UHepuuK. MNpoasneHne TeopeMbl NpuU Bpa-
LLLeHMM TAKOro TeNa B HEBECOMOCTM YacTo Ha3sblBatoT adpdeKTom [KaHu-
6eKoBa B YeCcTb COBETCKOIO KOCMOHABTa Bnagnmupa AxxaHnbeKkosa,
KOTOpbIN 3ameTun 3T1o aBneHune 25 utoHa 1985 roga Bo Bpems muccmm no
CMaceHuIo KocMUYeCcKon cTaHumm «CantoT-7». CTaTba, 06bACHAIOLLAA 3TO
HabnoaeHue, 6bina onybamkosaHa B8 1991 roay. B To e Bpems cama
Teopema 0 HeyCTOMYMBOCTM BPALLEHUA BOKPYF NPOMEXKYTOUYHOM OCK
WMHEpPLLMM MU3BECTHA AaBHO U A0Ka3bIBAETCA B II06OM Kypce Knaccuieckom
MeXaHWKU. HeycToMYMBOCTb TAaKOro BPaLLeHWsA YacTo NOKa3blBAETCA B
JIEKLMOHHbIX 3KCnepumeHTax. HeycToM4MBOCTb BpaLLeHUsA BOKPYT Npo-
MEKYTOUYHOM (CpeaHeit) 0Ch MHEPLMMN 1 YCTOMYMBOCTb BPaLLEHWNA BOKPYT
ABYX APYrux ocel bbina Brnepsble 0OHapy*KeHa ppaHLy3CKUM MeXaHu-
Kom Jlyu MNyaHco B 1834 roay v onybanKoBaHa B ero Tpakrate «HoBas
TEeopwua BPaLLEHUA TENY.

Teopema onucbiBaeT cneayrowmin apdeKT: BpaleHMe o6beKTa oOT-
HOCUTE/IbHO INaBHbIX OCel C HAMBONbLIMM U HAMMEHbLUMM MOMEHTAMM
WMHEePLUN ABAAETCA YCTONYMBbLIM, B TO BPEMS KaK BpaLLeHWe BOKPYT r1aB-
HOM OCY C NPOMEKYTOYHBIM MOMEHTOM MHEpPLMK (OTKYAA U Ha3BaHUe «Te-
opema NMpPoMEXKYTOUHOMN 0CK») — HeT. [xKaHNB6eKoB yBUAEN 3TO C ralikow-
6apaLlKoOM: CKPYTUB ee B HEBECOMOCTM C AJIMHHOM LUNWUJIbKWU, OH 3aMeTu,
YTO OHA MponeTaeT HEMHOrO, pa3BopauymsaeTca Ha 180°, noTom, ewe
HeMHOro nposeTes, oNATb pasBopaunsaetcs (puc. 292).
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Puc. 292. DddekT [IxxaHnbekoBa — HEYCTONYMBOCTb BpallleHUSI Tejla BOKPYT OCU
(repeBopoT) B HEBECOMOCTU

Bosblioit nHTepec BbI3bIBAET BEPCHSI, UTO NpU 3apoxaeHur CoHEeYHOMU
CHUCTEMBI IJ1aHeTa MepKypuii MorJia NepBOHAYAIbHO 00pa30BaThCsl MEXILY
opobutamu 3emsin u BeHepnl. B nanbHeiiiiem MepKypuii ObL 3axBaueH rpa-
BUTALIMOHHBIM ToJieM BeHepbl U peBpaTUiICs B €€ BpEMEHHBIN CITyTHUK.
B nocanenytouiem moja Bo3aelicTBMeM rpaBUTallMoHHOrO 1oJjist CojHia mpo-
u3olIels oTpeiB MepKkypus oT BeHeprnl, BcieacTBue kotroporo Benepa mo-
MEHslIa HarpaBJieHUe cBoero BpalleHusi. CienyeT 00paTuTh BHUMaHUE, YTO
3ems u Benepa, a Taxke Jlyna 1 Mepkypuii, OJIM3KHY 110 CBOMM pa3MepaM.
To ectb JIlyHa moBTOpSsIET McTOpHIO MEepKypHst — U3 CBOOOTHON MIaHEThI OHA
npeBpaTuIach BO BpeMEHHBbIN CIYTHUK 3eMJIU, B OyayllieM MPOU30MIeT OT-
pbiB JIyHBI OT 3eMJIM U CHOBA IMpeBpallicHUE €€ B CBOOOAHYIO TUIaHETY, IBU-
JKYIIYIOCS TIO CBOel opOuTe Mexxay 3emieii u Benepoii. BnocaeacTsuu JIyHa
Oy/ieT 3axBavyeHa rpaBUTAIIMOHHBIM TT0JIEM BeHephl v MpeBpaTUTCS B €€ Bpe-
MEHHBI CMMYTHUK. 3aTeM, KaK U B ciydyae ¢ MepkypueM, Moj AelCTBUEM
rpaButau CosHia npou3soiiaet oTpbiB JIyHbl oT BeHeps! u JIyHa B TpeTuit
pa3 cTaHeT CBOOOIHOM TIaHeTOM, ABMXKYIelicst BoKpyr CosHIia 1o opoure,
Onm3Kkoii K opoute Mepkypusi. BepositHo, MepKypuii u JIyHa OynyT repBbl-
MM TJTaHETaMU, KOTopble MoriaoTiaT CoJiHLIe TPU CBOEM BO3MOXKHOM pacIli-
PEHUU B OYyAyLIEM.

CoracHo paccMaTprBaeMoOl B JaHHON KHUTE BEPCUU APEBHUX IJ100ab-
HBIX KaTacTpod B 0603p1UMOM UCTOPUUECKOM MEPUOJIE, INTOOATbHBIE TTOTOTBI
Ha 3eMJie MPOUCXOANIN ABAXIbl — MPUMEPHO 22 ThIC. JIeT Ha3a (Tpu ma-
JEeHUM JIeassHOTo acTepouaa) u 11,5 Teic. iet Ha3an (rpu 3axBate JIyHbI rpa-
BUTAILIMOHHBIM ojieM 3emun). Katactpoda mpumepHo 16,1 ThIC. 1eT Ha3az
XapaKTepu3yeTcs, B TIEPBYIO ouepe/ib, yparaHHbIMU BeTpaMHU, a Katactpoda
12,8 ThIC. JIeT Ha3aJ — MHTEHCUBHOM METEOPUTHOM OoMOapaupoBKoii. Ho,
BEPOSITHO, Kaxk/1asi BbllleyKa3zaHHas KatacTpoda BKIouaia B cedst U 3eMJie-
TPSICEHUS, U TIOTOIbI, U METEOPUTHYIO 0OMOAPIUPOBKY, U yparaHHbIE BETPHI.
Toabko yTo-TO Mpeodangano, a YTO-TO ObLIO BTOPUYHbBIM.
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CnpaBoYHbIii maTepuan

MoABMAACb OYEHb MHTEPECHAA MbIC/Ib: @ He BbIJ10 I Noc/ef0BaTe lb-
HOW CMeHbl Tpex LMBMAN3aLMIA: HeaHaepTanbLes (06bem mosra 1400-
1740 cm®), KpomaHbOHLEB §06'bEM mosra 1525-1617 cm®) u Homo sapiens
(06bem mozra — 1350 cm®). lommHUpyA Ha Nydlimx 3emnax Mesoame-
pUKK 1 Cpeam3eMHOMOPbA, HeaHAePTabLbl OKa3aMCb NPAKTUYECKHU
MOIHOCTBIO YHUUYTOXKEHHbIMM MOTOMOM NpPU NALEHUM OFPOMHOTO acTe-
pouga B paloHe GUAUNMNUHCKOTO MOPA NPU O4YepesHOM CONUNKEHUN
JlyHbl ¢ 3emnelt npumepHo 22 Tbic. 1eT Ha3zaa. MoTon He 6bla KaTacTpo-
dUYECKUM ons ApYTUX TEPPUTOPUIA NAAHETLI, U MHOTO TEXHUYECKUX ap-
TepaKTOB MOINO COXPaHUTLCA AN1A KPOMaHbOHLLEB. MHOIMe KameHHble
COOpYKeHUA MOryT bbITb eLle bonee ApeBHUMU, HEM MOXKHO cebe npea-
CTaBUTb. PaHee KPOMaHbOHLUbI BbINM BbITECHEHbI HEAHAEPTAIbLAMM B
ropHble 06/1aCTH C Ha/IMYMEM MHOMKECTBa MeLLep, HO NoC/1e UCYE3HOBEHMS
HeaHAepTaNbLEB OCBOMAN lydLline 3eman Cpegm3eMHOMOpPbA U L0CTaB-
LIMecs UM TEXHONOTMN HeaHAEepTaIbLEB, @ TAKKe pa3BMBa/IM CBOU TeX-
Honormu. B 3To Bpemsa HemHorouncaeHHble HOmo sapiens Haxoaunauco
Ha Tepputopun NHanun, Abpukun, Asum n Amepukn. JomMMHUpPYA Ha Nyd-
wmx 3emnsax Cpeam3eMHOMOPbS, KPOMaHbOHLLbI OKa3a/IMCh YHUYTOMXKEH-
HbIMW METEOPUTHOM BOMbBaAPANPOBKON M MOTOMOM MPU OYepesHOM
cbnnKeHUn JlyHbl ¢ 3emneint npumepHo 12,8 Toic. net Hazaa. XpoHonorus
OaNbHENLWnX cobbITUIA NpuBeAeHa Bbiwe. BnonHe BepoATHO, 4To JlyHa
nomorna Homo sapiens cratb xo3sesamm naaHeTbl 3emns.

6.2. XpoHonorua Kataknusmos (OT npowsioro K 6yaywemy)

MHTEHCUBHOE CTPOUTENILCTBO «@HTUYHBIX» Ha3€MHBIX TOPOAOB MOTJIO
IIPOMCXOINTH MEXKITY IBYMSI O9epeTHBIMU cOMmkeHsIMU JIYHBI ¢ 3emiteit —
B IIEPUOJl OTHOCUTEIHLHOTO 3aTHIIIbsI METEOPUTHBIX OOMOApIUpPOBOK ¢ 16,1
ThiC. 10 12,8 ThIC. JIeT Ha3aa. Kartactpoduueckoe coobiTHE Ha 3eMiie Mpu-
MepHO 16,1 Toic. JieT Ha3an (BTopoe ColtHIIEe Maiist) MHAEHIIbI Maiist ONMCHI-
BalOT KaK Bo3/eicTBUe yparaHHbIX BeTpoB, 6e3 ynoMmuHanust OrHs (Meteo-
PUTHBIX OoMOaparpoBOK) win Boasl (moTonos). Haiiu npeaku yCrioKouIuch
U BBILILIA U3-TIOJ 3eMJIM Ha ee TTOBepXHOCTh. OIHAKO HerpeacKa3yeMoe Co-
YeTaHWEe MOIIIHEHIITNX METEOPUTHBIX 00MOApAMPOBOK M IIyHAMU TTPAKTHYE-
CKH MOJIHOCTBIO YHUUTOXKUJIO IPEBHIO LIMBUIIM3ALIMIO TPUMepPHO 12,8 ThIC.
neT Hazan (Tpetbe CoiiHie maiiss). CoxpaHUBIIMECS HEMHOIOYMCICHHBIS
OCTATKU HaceJIeHUsI IpeBHEN IMBUJIM3AIIMU BOIILIM B COCTaB HOBBIX TEXHU -
YEeCKM IeTpagupyIoInxX rocyaapcTB (Atinantuaa, mpa-Ipenus, mpa-Erumner
U Opyrue), 10CTaTOYHO MOAPOOHO onucaHHbIX [11aTOHOM B ero auanorax
«Kputnii» n «Tumait». DTH rocymapcTBa OB YHUITOKEHBI MOITHEHIITIMU
3eMJICTPSICEHUSIMU U LIyHAMU ITpuMepHO 11,5 ThicsSY JieT Ha3aa Ipu odepe/ -
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HoM comvxkeHuu JIyHbl ¢ 3emieii u 3axBate JIyHbl rpaBUTaLiMeil 3emian (4et-
Beptoe CoJiHLIe Maiis).

MBI xk1BeM B EpUOI MEXKAY YeTBepThIM 1 msaThiM CosHIlaMu Maiist. Kak
YCTAaHOBWJIM yueHble, JIyHa ynansieTcs oT 3emsin B ctopoHy CoJtHIIa Mpu-
O01m3uTeNnbHO Ha 4 ¢M B rofd. Yepes onpeaeeHHBIN IIPOMEKYTOK BpeMEeHU
(3TO HAO CPOYHO MTOCUYUTATH! A BAPYT yXe cKopo...) JlyHa oTopBeTcst oT 3eM-
JI1 1 OyIeT ABUTAThCS IO CBOEH coOcTBeHHOI opouTe B COTHEUHO cCucTeMe
Mexay Benepoii u 3emieii. Bo Bpems otpsiBa JIyHbl OT 3emiiu Ha 3emiie
BO3HUKHYT MOIITHEHIIIME ITyHAMU BBICOTOI B HECKOJIBKO COTEH METPOB, KakK
U npuMepHo 11,5 ThIC. JIeT Ha3aa Mpu rpaBUTAllMOHHOM 3axBaTe JIYHBI 3eM-
Jieli, HO METEOpPUTHBIX O0MOapAMPOBOK yKe He OyAeT («boe3anac» JIyHbI naB-
Ho ucyepnan!). 9to Oynet nsartoe CoyHLE MAs.

OnbiT BeHepsbl 1 YpaHa 1oka3sbIBaeT, YTo MPY OTPbIBE 1OCTATOYHO KPYT-
HOTIO CITyTHMKA BO3MOXEH YaCTUYHBIN WY ITOJHBIA IIEPEBOPOT CaMOM Iljia-
HeTol (puc. 293). Maccel MepKypusi, BEposITHOTO cyTHUKa BeHephbl B Mpo-
IIIJIOM, XBaTHUJIO Ha TO, YTOOBI TIPU OTPHIBE TTIepeBEPHYTH BeHepy, B pe3yibra-
Te Yero oHa cTaja BpalllaThbCsl BOKPYT CBOE€ii OCU B HallpaBJIeHUH,
MIPOTUBOIIOIOKHOM IIPEeXXHEMY HampaBieHUIO BpaleHus (3¢ dexT IxaHnu-
oekoBa?!).

Me prypuii SemMira Ommrep Vpan
Benepa Mapc CarypH Hernrryn

Puc. 293. Hampasienus BparnieHust TuianeT COTHEYHOM CUCTEMBI BOKPYT CBOEl ocu

Maccel BepOoSITHOTO CITyTHHKA YpaHa TIpU OTPhIBE 0Ka3aJIoCh HETOCTa-
TOYHO TS TTOJIHOTO MepeBopoTa YpaHa Ha 180°, HO ¥ MOBOPOT YpaHa Ha yroj
98°, mpuBe K UBMEHEHUIO HallpaBJIeHWS BpallleHUs TOM TIaHeThI 10 CpaB-
HEHUIO C OCTaIbHBIMU IJIaHeTaMu CoJIHeYHOM cucTeMbl (KpoMe BeHepnr).
Tak Kak cooTHoueHue Macc Mepkypus 1 Benepsl, JIyHbl u 3eMau npubiu-
3UTEJIbHO OMMHAKOBBI, TO TTPY OTPhIBE JIYHBI 3eMJIsT MOXKET MepeBepHYThCS,
noao6Ho BeHepe, u Bpalatbcsl B CTOPOHY, MPOTUBOIIONOXKEHHYIO HarpaB-
JIEHUIO BpallleHUs Bcex Apyrux mjiaHeT CoaHeuHoi cucteMbl (Kpome BeHe-
pbl 1 YpaHa). Kakue kaTakau3Mbl Ha 3eMiie MPOU30MAYT IIpU 3TOM, Mpe/l-
cKa3aThb MPOCTO HEBO3MOXHO. BeposTHO, B mporutoM 3emits yke He pa3 u3-
MEHsLIa MOJIOXEHKWE CBOei OCH BpallleHUs PU MaJleHUU Ha Hee TMTaHTCKUX
actepounoB. PaHee yxe ormeuanocs, uto M.A. Edppemos [4, c. 351—352]
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Mpearoaaraj, YTo 3KBaTop IMepMCKOro repruoaa BpeMEeHU CTOSUT «BepPTUKAJIb-
HO», KaK Halll COBpeMEHHBII MepUIYaH 1 OCh BpallleHNSI 3eMJIM B yKa3aHHbII
MEepUOJ BPEMEHMU JiexKalla B INIOCKOCTH SKIIUIITUKH, TO €CTh B INIOCKOCTH
BpateHus1 aHeT Bokpyr CosHiia. [Tocaenyiolee nusMeHeHUE MOJOXKEHUS
OCH BpalleHUsT 3eMJIM MOTJIO OBITh CBSI3aHO C TTaJcHUEM Ha IUIAHETY TUTaHT-
CKOro acTtepouna B AHTapKTHIE B paiioHe 3eMIu Ywikca mpuMepHo 250 MJTH
JIeT Ha3aj.

Puc. 294. MUnon Mack u bapak O6ama B KOCMUYECKOM
ucciaenoBaTebckoM eHTpe B 2010 romy

O4YeBUIHO, YTO UBMEHEHME MTOJIOKEHUS OCU BpallleHUsT 3eMJIM — 3TO CO-
BEPIIEHHO peabHasl yrpo3a YHUUTOXKEHUS YeJIOBEUeCKON LIMBUIN3ALIUY B
oynymem. Ho 3Toro MoxeT u He MpOU30MTU, TaK KaK B IpoluioM JlyHa MHO-
TOKpaTHO YXOAWIa OT 3eMJIU ITPY ABVKEHU U 110 cBoeli opouTe. OMHAKO MOIII-
Hefme 1yHaMu, B TIepBYI0 ouyepeb, co cTopoHbl CeBepHoOro JlepoButoro
OKeaHa, TOYHO rapaHTUpoBaHbl. Kak 1 B TPOIIIOM, 3aTOTIJIEHHBIMU OKaXyT-
cs EBponia, Cubupsp u SIkyTtusi. AMEpUKY 4aCTUYHO MOTYT CITIaCTU BBHICOKME
ropbl Ha rnmodepexbe u ceBepe Kanaabl. 3emyisiHaM, BEpOSITHO, HEOOXOIMMO
OyIeT co3maBaTh BpeMeHHbIe 0a3bl BHE 3eMJIU U JIyHBI U151 CIIaceHUsI JTIOAEH.
M enrHCTBEHHBIM KaHAUAATOM JIJIS CTPOUTEIbCTBA TAKUX 0a3 sIBJISIETCS I1J1a-
Heta Mapc. Kak 3To H1 ynuBuUTEIbHO, HO TaKas padoTa Ha 3emJe yxXe Ha-
yata KomaHaoi MinoHa Macka, oqHOro u3 0orateiimx Jo/eii Ha riaHeTe.
A 5T0 MOXET 3HAYUTh TOJIHKO OTHO: OTIMCAHHBIH BBITIIE BO3MOXKHBIN B OyIy-
1IeM clieHapuii oTpbiBa JIYHBI OT 3eMJIU yKe paccCMaTpUBAETCsl aMepUKaH-
CKMMM y4eHBIMU. BTuxyio, koHeuHo. CienyeT OTMETUTD, 4TO caM M. Mack

286

He ynoMuHaeT JIyHy Kak BO3MOXHYIO IPUYMHY KaTaKJIU3MOB Ha 3eMJie B
oynymem. B 2013 roay Ha KoHdepeHmM B JlyOinmHe OH 3asiBUII CIeAyIollee;
«Actepou IMOO CyTepByIKaH MOXKET YHUUTOKUTH HAC, a BIOOABOK MBI ITO/I -
BEPXKEHBbI pUCKaM, HUKOT/IAa U HE CHUBIIMMCS IMHO3aBpaM: UCKYCCTBEHHO
CO3IaHHBIN BUPYC, CIyYalHOE MOSIBJICHUE MUKPOCKOITMYECKON YEPHOM TbIPhI
B pe3yJibTaTe (pU3UUeCcKOro SKCnepuMeHTa, KaracTpoduieckoe riodaabHoe
MoTerJieHne Win Kakasi-HUOY/b ellle HEU3BECTHAsl Ha CEeTOJHSIIHUNI JeHb
paspylaoliiasi TEXHOJOTMS MOTYT NMPEKPaTUTh Hallle cylilecTBoBaHue. Ha
pa3BUTHE YeJIOBEUECTBA VI MUJUTMOHBI JIET, HO 3a TTOC/EHUE IIECThAECST
JIET aTOMHOE OpYXH€ CO3/1aJI0 MTOTeHIMal CAMOYHUUTOXeHUs. PaHO niun
MO3HO Hallla XKM3Hb JOJKHA OYIeT BHIMTU 3a Mpeesibl 3TOr0 CUHE-3€eIeHO-
ro 1apmMKa — WJIM Mbl BBIMpeM». M OTHOIIIEHUEe aMepPUKAHCKHX BIacTeil K
npoektaM M. Macka BriojiHe cepbe3Hoe (puc. 294).

CnpaBouHbIii MaTtepuan (M3 BUKunegmm c cokpaweHuamm)

Mapc aBnaeTca YeTBepTOM NO yaaneHHocTn oT CoNHLA U ceabMoii No
pasmepy nnaHeToi CONHEYHOM CUCTEMbI; Macca NaaHeTbl COCTaBAA-
et 0,107 maccbl 3emnun, o6bem — 0,151 ob6bema 3emnu, a cpegHUin au-
HelHbIn anameTtp — 0,53 anamertpa 3emnu. HaseaHa B yecTb Map-
ca — ApeBHerpeyveckoro 6ora BolHbI. Takke Mapc Ha3bIBalOT KPacHOM
NAaHeToM U3-3a KPAaCHOBATOMO OTTEHKA MOBEPXHOCTHU, NPULABAEMOTO el
MWHepanom marremmtom.Mapc — nnaHeTa 3eMHOM Fpynibl C Pa3pesKeH-
HoM aTmocdepoit (aasneHne Ha nosepxHocTh B 160 pas meHbLue 3eMHo-
ro). OcobeHHOCTAMM NOBEPXHOCTHOTO penbeda Mapca MOXKHO cUMTaThb
yAapHble KpaTepbl Hanogobue NyHHbIX, @ TaKXKe BY/IKaHbl, 4OAUHbI, My-
CTbIHM M MONSAPHbIE NeAHUKOBbIE WanKku Hanogobue 3emHbiX.Y Mapca
eCTb Ba eCTeCTBEHHbIX cnyTHUMKa — ®oboc n Jeiimoc (B nepesose
C APEBHErPEYECKOro — KCTPaX» 1 Ky»ac», UMeHa ABYX CbiHOBen Apeca,
COMPOBOKAABLWMX ero B 6010), KOTOPble OTHOCUTENbHO Masbl (Po-
6oc — 26,8 x 22,4 x 18,4 km, feiimoc — 15 x 12,2 x 10,4 Km) 1 umetot
HenpasuabHyo Gopmy.

Mapc nepBOoHaYyaNbHO CYMUTANCA POLAOHAYAIbBHUKOM U XpaHUTe-
nem Puma. B ipesHen Utanum Mapc 6611 60rom naoaopoams; cHMTanoch,
4YTO OH MOXeT B0 HacnaTb rMbenb yporKasa UaM nNagex ckota, 1Mbo
OTBPaTUTL MX. No3gHee Mapc 6bl1 OTOXKAECTBMIEH C rPeYecKkMMm Apecom u
ctan 6orom BoMHbl. CumBonom Mapca bb1s10 Konbe, XpaHMBLUEECA B XKU-
VL PUMCKOTO LLapa — pernn. Tam e HaxoAMNUCh ABEHAALATD LLNUTOB,
O4MH 13 KOTOPbIX, MO NpesaHuto, ynan c Heba Bo BpeMeHa uapsa Hymbl
Momnuaua, a NOTOMY CYMTANCA 3a10TOM HENOBEAMMOCTU PUMAAH.
OcTanbHble OANMHHAALATD LMTOB BbINM M3rOTOBMIEHbI MO NPUKa3sy LapA
KaK TOYHble KONuK ynasLiero ¢ Heba, YTobbl Bparn He MOr/IM pacno3HaTb
M YKPacTb NOANMHHbIN, OTNPaBAASACh HA BOWMHY, NOJIKOBOAEL, NPUBOANA
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B ABUXKEHMWE KOMbe W LWKTbI, B3biBaA K Mapcy; Camonpoun3BosibHOe ABU-
YKEeHMe cYMTanoch npeasHameHoBaHMeM CTpaLlHbIX bes,

Mapc xopowo BUAEH C 3eMN HEBOOPYKEHHbIM Ma3om. Mapc ycTy-
naeT no ApKocTM nuwb OnuTepy (BO Bpems BE/IMKOro NpoOTUBOCTORA-
HUA Mapca oH moskeT npes3oiTv HOnuTep), BeHepe, JlyHe n ConHuy.
MpoTuBocTosHne Mapca MoXKHO HaboaaTh Kaxable ABa roaa. NMocnea-
HUI pa3 Mapc 6bin B npoTusBocTtoaHun 8 aekabps 2022 roaa, a cneayto-
LLee ero npoTuBocTosiHMe nponsonaéT 16 aueapa 2025 roga. MocnegHee
e BeqnKoe npotmBocTosHne Mapca npousowno 27 uona 2018 roaa.
Toraa oH HaxoAuACA Ha paccTosiHUM 57,74 mnH Km oT 3emnu. Kak npasuno,
BO BPEMSA BE/IMKOTO NPOTUBOCTOAHMUSA (TO €CTb KOraa NPoTMBOCTOSAHMUE
Mapca c 3emneit nponcxoamnt 61M3KO K NPOXoXKaeHno Mapcom nepure-
nns cBoei opburTbl) OpaHKeBblit Mapc CTaHOBUTCA ApYaNLWIMM 06 bEKTOM
Ho4Horo Heba nocne JlyHbl (He cumMTas BeHepy, KOTOpas U Torga apye
Hero, HO BUAHA TO/IbKO YTPOM WJ/IM BEYEPOM), HO 3TO NMPOMUCXOANT NN b
oauH pa3 B 15—17 neT B TeueHMe oaHOM-ABYX HeaeNb.

C y4eTOM OTPOMHBIX 3aTpaT IIPU CTPOUTEIbCTBE 0a3 Ha Mapce omHUM U3
HanboJjiee SKOHOMUYHBIX CITOCOOOB MX CO3JaHUs SIBISIETCS CTPOUTEIBCTBO
MOA3EMHBIX TOpomoB (puc. 295), Mogo0HBIX MHOTOYNCIIEHHBIM ITOI3€MHBIM
ropoaam Typuwuu (puc. 120), a Takke Apyrux ctpaH. Ml uzydyeHue ornbiTa UX
CTPOUTENILCTBA OBIJIO ObI JAJIEKO He JIMITHUM. Begb MHOTME ApeBHUE MO -
3eMHBbIe TopoJa Ha 3eMJie TOCTPOECHBI IBHO 0€3 MPUMEHEHUSI TPOMO3IKOM
BBICOKOTEXHOJIOTMYHOM TEXHUKU, KOTOPYIO JOCTaBUTh Ha Mapc OyneT Kpaii-
HE J0pOoTo.

Puc. 295. Bynyine non3eMHbie coopykKeHust Ha Mapce
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JI1060€ CTpOUTEIHLCTBO HAUMHAETCS C KOHILENILIMU U TTpoeKTa. ApXUTEK-
typHas ctynuss ABIBOO studio coBmecTHO ¢ ceTbto SONet, cocTosiiieit u3
MEXIyHapOIHOM KOMaHIbl SKCIIEPTOB M3 CAMBIX Pa3HBIX OTpacieit pazpado-
TaJIu TPOEKT MEPBBIX MApCUAHCKUX TOpoioB. [TocesieHre COCTOUT U3 MATU
rOpOJIOB-CATEJIJINTOB C TJIaBHBIM ropojoM croauleii «Niwa — HioiiBa»
(puc. 296).

Puc. 296. KoHueniiys CTpOUTEIbCTBa MApCUAHCKIX TOPOIOB

B ncKycCTBEHHBIX TOHHEJISIX, 3alUIIEHHBIX OT paadaliu, Ha CKIOHE yTe-
ca Tempe Mensa ITaHUPYETCS MCTIOIb30BaTh MOMYIbHBIE aBTOHOMHEBIE CH-
CTeMbl BEpTHKaJIbHbIX TOPOAOB Il CO3MaHUSI MAPCUAHCKOM KOJIOHUU YKUC-
JIEHHOCTBIO B OIMH MUJUTMOH YesioBeK. Kurciaopon OyayT BeIpabaThIBaTh JIe-
peBbs, KOTOpble OYyAYT MOCaXEeHbl B ropojax, a DHEpPrus Oyaet
BbIpabaThIBaThCS COMMTHEUHBIMU OaTapesiMu. [TpoekT Niwa ctana hrmHaaucTom
cpenu 175 MpoeKToB co BCEero Mupa, rpeacTaBieHHbIX Ha KOHKypc 2020 roaa.
B cmoTtpe pabot npuHsiiu yuactue Mnon Mack (Space X), JIxkopax Yaut-
canac (Virgin Galactic) u JIxum bpunencraitn (HACA). ZKutenu ropoaa
CMOTYT MPOXUBATh B MOA3EMHBIX TOHHEJISIX, COEAMHEHHBIX MEXy CO0O0
JudTaMu ¥ IPYTUMU TTOA3eMHBIMIA KOMMYHMKaIIUIMK. 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, TOPOJAa-KOJOHUU CMOTYT MOJHOCTBIO MEepeiiTh Ha caMmoo0OecIieueHueE.
CTpouTesIbCTBO FOPOIOB IIaHMpyeTcs HadaTh B 2054 romy, a MX 3aceieHue —
B 2100 romy. B roponax OyayT noma, rmapku, CIIOPTUBHbBIE 3aJIbl M MeCTa IS
OTIbIXa.

JocraBka Jifojieil Ha Mapc IUTaHUpyeTCsl KaxKable 26 Mecs1eB TP MUHU-
MaJIbHOM PacCTOSIHUM MeXy TuiaHeTamu. [Tpogo/kuTebHOCTD TroJjieTa —
110 90 nHeit. CToumMocTh OujieTa B 0aHy cTOpoHy olieHuBaetrcs B 300 ThIC. 10JLT.
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Hanexo He GaKT, YTO yIaCTCs MOJTHOCTBIO PeaIM30BaTh MPOEKT 10 CTPO-
WUTEJbCTBY MapCUAHCKUX MOA3EMHBIX TOPOJIOB, HO ITPOBOIUTH UCCIIETOBAHUS
B 9TOM HaIlpaBJIeHUM, KOHETHO Xe, Heobxomrumo. MmeeTcs errie, Kak MAHU -
MYM, OJIUH CITOCOO CIaceHusl yesoBeyecTBa Mmpu oTpeiBe JIyHbI oT 3emian —
He IOMycKaTh Takoro orpeiBa! BeposTHo, ynepxats JIyHy Ha opOute 3eMiin
MOXHO cepueil HalpaBJIeHHBIX MOIIIHBIX B3PHIBOB HA TOBEPXHOCTH HAIIETO
CITyTHHMKA MJTW OpTaHU3aInelt CTOTKHOBEHMS KPYITHBIX aCTEPOUIOB C HAIITUM
cryTHUKOM. M yueHbIe TaKyto BO3MOXKHOCTD Y>Ke Hauaau uzydyatb. B 2021 romy
ObL1 ocyniecTBeH MpoekT DART — ucnbiTaHue nepeHanpaBieHUs IBUXKe-
HUs nBoiHoro actepouga Auauma-dumopd. ITpoekT pa3padoran Jlabopa-
Topuel NpuKIaaHoi puzuku Yausepcurera JIxkoHca XOMKUHCA U HECKOJIb-
kumu ieHTpamMu HACA (CIIIA). Ilenb npoekTa — OLIEHUTh BO3MOXHOCTHU
KCIOJb30BaHMSI KOCMUYECKHUX arapaToB JIJis 3allUThl 3eMJU OT BO3MOX-
HOT'O CTOJIKHOBEHUSI C KPYITHBIMU acTepouIaMu. beCIoTHbIA yIpaBisieMblii
KOCMUWYECKUIA arnmapat ObLT 3aMylIeH ¢ TOMOIIbIO pakeThl-HocuTest Falcon
9 ¢ kocMoapoma Bannenoepr 24 Hos16ps 2021 roga. CTOJIKHOBEHUE C acTe-
pounom dumopd mpousonuio 26 ceHtsaops 2022 roga (puc. 297). YueHble
YCTaHOBMJIM, YTO 10 yaapa Jumopd coBepiai o00poT BOKpyT Auauma 3a
11 yacoB 55 muHyT, a mocjie — 3a 11 yacoB 23 MuHyTHL. Bpemst obpatieHus
JduMopda coKpaTuaoCh IPUMEPHO Ha 32 MUHYTEIL. DTO IIEPBBIH CTy4dail, KOr-
Jla 4eJI0BEYeCTBO HAMEPEHHO U3MEHUJIO IBMKEHUE KOCMUYECKOTro 00beKTa.
Takoit >xe MeTOo B TIPUHITUATIC MOXKHO MPUMEHUTD JIJIST YMEHBIIIEHUS CKOPO-
CTU ABVKeHUs JIYHBI 110 opOUTEe BOKPYT 3€MJIU, YTO IIPEIOTBPATUT €€ OTPhIB
OT 3eMJIU 1 U30aBUT 3eMJTIO OT TsKeJIefIero KaTakjiu3mMa Ha orpeieJIeHHbIi
CpOK.

———— Original orbit e

IMPACT __ LICIACube

Spacecraft

Puc. 297. CronkHOBeHE KOCMUYECKOTO ammapara ¢ acrepongoM Jdumopd
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N nocnenHuiit HeNpUSTHBIA MOMEHT AJIS1 3eMJISTH, KOTOPbIE TIEPEXKIYT Ha
Mapce kaTakau3M Npu BO3MOXHOM oTpbiBe JIyHbI OoT 3emin. B ciydae ot-
pbiBa ot 3emuu, JIyHa OyaeT aBuUraTbcs 1o HoBoli opourte B COJTHEYHOH Ch-
creMe Mexxay 3emuteit u Benepoii. [1pu aTom JlyHa, nBUTasich 1o cBoeii HOBOit
opbure, OymeT Iepuoandecku cOMMXKaThCs ¢ 3eMJyieil, BhI3bIBas Ha 3emiie,
KakK ¥ B JaJIeKOM MPOIILIOM, IIyHaMu U 3emiieTpsiceHus. K cuactbio aist 3eM-
JIsTH, 03 MeTeOpPUTHBIX 0oMOaparpoBoK. JJymmHa opoutsl JIyHbel B ConHeuHOI
cucteme OyJeT CylIECTBEHHO MEHBIIE, YEM B JJAJIEKOM MPOILILJIOM, U TIEPUO/IbI
MEXY COMMKEHUSIMU TUTAHET CTAaHYT KOPOUe — OT HECKOJIbKUX CTOJIETUI 10
1—2 1rIC. TIeT. OpbuTa JIyHBI OyIeT MOCTENeHHO OTAAISITHCS OT OPOUTHI 3eM-
JIA, M KaTaKJIN3Mbl Ha 3emiie OyayT yMeHbIIaThcsl. OHU MPaKTUYECKH IMOJTHO-
CTbIO MIpeKpaTsaTcs, koraa JlyHa OyneT 3axpayeHa TpaBUTALlMOHHBIM TTOJIEM
BeHepnl 1 peBpaTUTCs B €€ CITyTHUK.
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MPUNOXEHUE

TEKCTbl NIATOHA OB AT/IAHTULIE
(*upos H.®. «AtnaHTMaa. OCHOBHbIE NPO61eMbl aTAAHTONOTUK)

1. U3 guanora «Tumein»

Kpuruii. [Tocnymraii xe, Cokpat, ckazaHHe XOTb ¥ BeCbMa CTpaHHOE, HO,
0e3yCII0BHO, MPaBAMBOE, KaK 3aCBUIETEILCTBOBAT HeKoraa CojloH, Myapeii-
i u3 ceMu myaperoB. OH ObLT POICTBEHHUKOM 1 OOJIbIINM APYroM Ipa-
nena Hauero JIponuyja, o 4yeM caM HEOJHOKPATHO YIIOMUHAET B CBOMX CTH-
XOTBOPEHUSIX; U OH TOBOPWJI ey HaileMy KpuTuio — a ctTapuk B CBOIO ove-
pelib MOBTOPSJ 3TO HaAM, — YTO HAallUM TOPOJOM B APEBHOCTHU ObLIU
CBEpLUEHbI BEJIMKUE U JOCTOMHbIE YIUBICHUS Jej1a, KOTOpble ObLIU MOTOM
3a0bITHI IO MPUUYMHE Oera BpeMeHM 1 TMOe/Iu JIIoACH; BeanJaiiiinee u3 Hux
TO, KOTOPOE ceituac HaM OyIeT KCTaTu IMTPUIIOMHUTD, YTOOBI Cpasy U OTAAPUTh
Te0s1, MU MOYTUTh OOTMHIO B €€ MPa3aHUK JOCTOMHBIM U IIPaBAMBBIM XBajieO-
HBIM TUMHOM.

Cokpar. [IpekpacHo. OgHaAKO YTO e 3TO 3a MOABUT, 0 KoTopoM Kputnii co
cnoB CoJjioHa pacckasblBasl Kak O 3aMaTuMBaeMOM, HO IEHCTBUTEIbHO CO-
BepIIeHHOM HaIllUM TOpoaomM?

Kpuruii. fI pacckaxy To, 4To Cibllai Kak ApeBHEe CKa3aHUe U3 yCT ye-
JIOBeKa, KOTOPbIiA caMm ObLI fajieKo He MoJiofl. J1a, B Te BpeMeHa HallleMy ey
ObLIO, MO COOCTBEHHBIM €T0 CJI0BaM, OKOJIO JEBSHOCTA JIET, @ MHE — CaMOe
OoJibliiee AecsiTb. M bl CITpaBIsId TOTJA Kak pa3 Mpa3nHuk Kypeotuc Ha Ana-
TYpUSIX, U IO YCTAaHOBJAEHHOMY OOpsIny 17151 HAC, MAJTbYMKOB, HAIIIW OTIIbI
MPeIIOXUIN Harpalbl 3a YTeHUE CTUXOB. YUTanuCh pa3inyHbie TBOPEHMUS
pPa3HBIX MTOATOB, ¥ B TOM YMCJIe MHOTHE MaJIbUMKU MCcTONHIU ctuxu Co-
JIOHA, KOTOPbIE B TO BpeMsl ObLIM €llle HOBUHKOM. M BOT OIMH U3 4jieHOB
(¢paTpun, To 11 BOPSIMb 110 YOSXKIESHUIIO, TO JI AyMasi cieJiaTh mpusitHoe Kpu-
TUI0, 3asIBUJT, UTO curTaeT CoJ0Ha He TOJBKO MYIPEUIIIMM BO BCEX O IPOUYUX
OTHOIIICHUSX, HO ¥ B TTO3TUYECKOM CBOEM TBOPUYECTBE OJIATOPOTHEHTITNM U3
MO3TOB. A CTapUK — MOMHIO 3TO, KaK ceifuac, — o4yeHb 00panoBascs U cKa-
3aJ1, JIBIOHYBIINCE: «Eciay Ob1, AMMHAHIpP, OH 3aHUMAJICS IT033UeI HE YPBIB-
KaMu, HO BCepbe3, KaK APyTue, U ecv Obl OH IOBEJ 10 KOHIIA CKa3aHUe,
npuBe3eHHOe UM ctoja u3 Erunra, a He ObL1 BBIHYX/I€H 3a0pOCUTh €r0 U3-3a
CMYT M TIPOYMX O€/l, KOTOPbIE BCTPETUIIM €T0 110 BO3BPAlllEHUN Ha POIMHY, I
rnoJiarao, 4yto Torga Hu [ecuon, Hu ToMep, HU KaKOM-JIMOO MHOM MO3T He
MOT ObI IPEB30MTHU €ro CJIaBOIi».
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— «A 4TO 3TO OBLIO 3a ckazaHue, Kputuit?» — cripocui Tor.

— «OHo Kacanoch, — OTBETWJI Halll e/, — BeJIMYaNIlIero u3 AessHUuM, Kor-
Ja-1100 COBEPIIEHHBIX HAIIIMM FOPOJIOM, KOTOPOE 3aCIy>KMBaIo ObI CTaTh 1
CaMbIM U3BECTHBIM U3 BCEX, HO MO MPUYMHE BPEMEHU U TMOEIN COBEPIINB-
LIMX 3TO ACSTHUE paccKa3 0 HeM [0 HAaC He JOIIe».

— «Pacckaxu ¢ camoro Havana, — MOMpoCcUJl AMMHAHAP, — B YeM JEJ0,
MpU KaK1X 00CTOSITENILCTBAX U OT KOTO ciibliian COJI0H TO, YTO pacCKa3bIBajl
KaK UCTUHHYIO MpaBay?»

— «Ectb B Erunre, — Havan Haur gen, — y BepiunHbl densTsl, tae Hun
PaCcXOIUTCS Ha OTACIbHbBIE TOTOKU, HOM, UMeHYyeMbIii CanucCKUM; TJIaBHbI
ropoj atoro HoMa — Cauc, OTKyaa, MeXay IpodYrM, ObLI pomIoM Llapb AmMa-
cuc. ITokpoBuTeJIbHUIIA TOPOIa — HEeKasl OOrMHsI, KOTopasl I0-eTUIIeTCKU
30BeTCcsl HeliT, a mo-a/uIMHCKM, KaK YTBePKAA0T MECTHbBIE KUTENU, 3T0 Adu-
Ha: OHU BeChbMa IPYKECTBEHHO PacIioI0oXeHbI K ahMHSIHAM U IIPUTSI3ai0T Ha
HeKoe POJCTBO ¢ TocaenHUMU.. COJIOH paccKasblBall, UTO, KOT/Ia OH B CBOUX
CTPAHCTBUSIX IPUOBLI TylIa, €0 MPUHSLIIN ¢ OOJIbIIMM II0YETOM; KOTAa XXe OH
cTaJjl paccrpallluBaTh O IPEBHUX BpeMEHAaX CaMbIX CBEAYIIUX CPEIU XKPELOB,
€My IIPUIIUIOCH YOeIUThCS, YTO HU CaM OH, HY BOOOIIIE KTO-T100 U3 3JIJIMHOB,
MOHO CKa3aTh, TOYTU HUYEro 00 3TUX MTpeaMeTax He 3HaeT. OmHaXKIbl, BO3-
HaMEPUBIIKMCH IIEPEBECTH pa3rOBOP Ha CTapble MpeaaHus, OH MOIIPoOOoBa
pacckazaTh UM Halllyi MUGBbI 0 ApeBHeHIIUX coObITUsIX — 0 DopoHce, To-
YrTAeMOM 3a IIepBOro 4yenoBeka, 0 Hnoodo u o Tom, kak JleBkanuon u [uppa
MEePEXUIN MOTOIT; IIPU 3TOM OH MbITAJICS BBIBECTU POJOCIOBHYIO UX TOTOM-
KOB, a TAaKXKe UCYMCIIMTD 10 KOJINYECTBY IOKOJICHUI CPOKM, UCTEKIIIKE C TEX
BpeMeH. M Torna BOCKJIMKHYJI OAWH 13 XPELOB, YEJIOBEK BeChMa MPEKIOH-
HbIX J1eT: «Ax, ConoH, CojioH! Bbl, 2JITMHBI, BEUHO OCTaeTeCh IETbMU, U MET
cpenu 2;uIMHOB crapial» «I[ToyeMy Thl Tak roBopuiiib?» — crpocui CoJioH.
«Bce BbI OHBI yMOM, — OTBETUJI TOT, — MO0 YMBbI Ballld HE COXPAHSIIOT B ceOe
HUKaKOro IpelaHusl, ICKOHU TepeXOAUBIIEro U3 poja B PO, U HUKAKOTO
yUeHUsl, MoceeBIIero oT BpeMeHu. [IprunHa e ToMmy BOT Kakasi. YKe ObUiu
U ellle OyAyT MHOTOKpAaTHBIE W pa3dyHbIe CIydau ITOru0esIu JI0aei, 1 mpu-
TOM CaMbl¢ CTpalllHble — M3-3a OT'HSI U BOJbI, a ApYyrue, MeHee 3HAaUUTe I b-
HbIe, — 13-3a ThICSY Apyrux oeacTuii. OTCI0Oa U pacipoCTpaHEeHHOE Y Bac
ckazaHue o MPasToHe, chiHe [ennoca, KOTopblil OyATO Obl HEKOTIA 3aIpsIT
OTLIOBCKYIO KOJISCHUILY, HO HE CMOTI HaIllpaBUTh €€ M0 OTLIOBCKOMY IIyTH, a
MOTOMY CTaJIiJI Bce Ha 3emiie M caM TToruo, ucrereaeHHbI MojHuei. T1o-
JIOKMM, Y 3TOTO CKa3aHUsl 00K Muda, HO B HEM COACPKUTCS U IIpaBaa: B
caMoM JieJjie, TeJia, Bpalllalolrecs 1o HeOOCBOLY BOKPYT 3€MJIM, OTKJIOHSIIOTCS
OT CBOUX MyTeli, U MIOTOMY Uepe3 U3BECTHbIE TTPOMEXYTKM BpEMEHHU BCE Ha
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3emiie TMOHET OT BEJIMKOTO Ioxapa. B Takue BpemeHa oOuTaTe 1M Top U BO3-
BBIIIEHHBIX JTU00 CYyXMX MECT ITOJABEPKEHEI 00JIee TIOJTHOMY UCTPEOJIEHUIO,
HEeXEeJU Te, KTO XKUBET BO3JIe PEK WM MOPSI; a TOTOMY ITOCTOSIHHbBINA Halll
O0narogeresb Hun n3baBisieT Hac M OT 3TOi Oenbl, pasnuBasich. Korma xe
Ooru, TBOps Hax 3emiieii OuunilieHUe, 3aTOILISIOT €€ BOJaMU, YleJIeTh MOIyT
BOJIONAChI U CKOTOBOIBI B TOpax, MEXIy TEM KaK OOMTaTeIM BallllX TOPOIOB
OKa3bIBAIOTCS YHECEHBI ITOTOKAMU B MOPE, HO B Hallleil CTpaHe BOIa HU B TaKOE
BpeMsl, HU B KaKoe-JIM00 MHOE He MafaeT Ha I10JIsI CBEepXY, a, HAalIPpOTUB, MO
MIpUPOIE CBOel MomHUMaeTcs: CHU3Y. I1o 3Toil mpuynHe COXpaHSIOIINECS Y
Hac npeaaHus ApeBHee BCeX, XOTs U BEPHO, UTO BO BCEX 3eMJISIX, TIE TOMY He
MIPEISITCTBYET Ype3MePHBIN XOJION WIX Xap, PO YeJI0BEYSCKUN HEM3MEHHO
CYILIECTBYET B OOJIbIIIEM W1 MEHbIIIeM uncie. Kakoe Obl cJIaBHOE WJIU BEJI -
KoOe€ JIiesTHIEe MJI BOOOIIIE 3aMedaTeIbHOE COOBITHE HU IIPOU30IILIO0, OyIb TO B
HaIlleM Kpalo UM B JTI0001 cTpaHe, 0 KOTOPOIl MbI MOJIy4yaeM U3BECTHUSI, BCE
3TO ¢ APEBHUX BPEMEH 3aIlevaTsIeBaeTCsl B 3aUCSIX, KOTOPbIE Mbl XpaHUM B
HaILIMX XpaMax; MEXIy TEM Y BaC U IIPOYMX ITapOI0B BCSIKMI pa3, KaK TOJIbKO
yCIIeeT BBIPabOTaThCs MMUCbMEHHOCTh M BCe IIpoYee, YTO HEOOXOIMMO IS
TrOpOJICKOI XX13HU, BHOBb 1 BHOBb B YDPOUHOE BpeMsI C HeOeC HU3BEePrarTcs
MOTOKH, CJIOBHO MOpP, OCTaBJIsIsS U3 BCEX BaC JIUIIb HErPaMOTHBIX U HEy4e-
HbIX. M1 BBl CHOBa HauMHAaeTe BCe CHavajia, CIOBHO TOJIBKO YTO POAUIINCE,
HUYEro He 3Hasl 0 TOM, UYTO COBEPIaiOCh B APEBHUE BpeMeHa B Hallleli CTpaHe
WIN y Bac caMux. B3gTh xoT1s ObI Te Balu pogociaoBHbIe. COIOH, KOTOPEIE
THI TOJILKO YTO M3Jaraj, BeAb OHU MOYTU HUYEM HE OTJIMYAIOTCS OT AETCKMUX
cka3ok. Tak, BBl XpaHUTE MaMSITh TOJIBKO 00 OMHOM MOTOIIE, a Belb UX OBLIO
MHOTO JI0 3TOT0; 00Jiee TOro, BhI JaxKe He 3HAeTe, UTO NpeKpacHEHIIUI 1
OaropoaHEMIINIA pof JIIOAEH X1JT HeKOTAa B Balleli cTpaHe. Thl caM 1 BeCh
TBOIA TOPOJI IPOUCXOIUTE OT T€X HEMHOTUX, KTO OCTaJICS U3 3TOro poja, HO
BBl HUYETO O HEM He BelraeTe, MO0 UX MOTOMKM Ha MPOTSIKEHUW MHOTUX
MOKOJICHUI YMUPAJIU, HE OCTaBJIsISI HUKAKUX 3aIIMCeil M TOTOMY KaK Obl He-
MOTCTBYsI. Mexny TeM, CoJIoH, Tiepe ] CaMbIM OOJIBIINM W pa3pyILIUTeIbHBIM
HaBOJHEHUEM TrOCYJapCTBO, HbIHE U3BECTHOE 1O MMeHeM AbUH, ObLIO U
B JeJlax BOGHHOI J100JeCTU MepBbIM, U MO COBEPILICHCTBY CBOMX 3aKOHOB
CTOSLJIO IIPEBHIIIIE CPABHEHMSI; IIpeJaHNe IIPUITMCHIBACT €My TaKUe IeSTHUS 1
YCTaHOBJICHUSI, KOTOPBIE IPEKpacHee BCEro, YTO HaM U3BECTHO MOA HEOOM».

Yeabimas 510, Co0H, 110 COOCTBEHHOMY €0 IIPU3HAHUIO, OBbLI ITOpaxkeH
M TOPSY0 yIpalllMBaj KPEILOB CO BCel 0OCTOSITEILHOCTBIO U T10 TTOPSIIKY
pacckas3arb 00 3TUX IpeBHUX aMHCKUX rpaxkaaHax.

Kpeu orBeTnn emy: «MHe He Xkajib, COJIOH; S Bce paccKaxy pagu Teds1 u
Balllero rocyaapcTBa, HO MpeXAe BCero paay TOi OOTMHMU, UTO IOJy4YnIa B
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yleJs, B3pacTujia U BOCIIUTaIa KakK Ball, Tak U Haul ropol. OaHako AQuHbL
OHa OCHOBAaJIa Ha 11eJIoe ThICsSUeeTHe paHbllle, BOCIIPUHSIB O Ballle CEMSI OT
Ieu u Tedpecta, a 3TOT Halll TOpoA — MO3aHee. MexXay TeM APEeBHOCTh HAIIIIX
TOPOACKHUX YCTAHOBJICHU I OTIPEEISIETCS 110 CBSILLIEHHBIM 3aMCSIM B BOCEMb
ThicsiyesneTuit. UiTak, 1eBSITh ThICSY JIET Ha3all KWW 3TU TBOW COTpaXIaHe,
M YbMX 3aKOHAX M O YbeM BeJIJaiillieM MOoIBUTe MHE MTPECTOUT BKpaTLe TeOe
pacckasaTb; Mo3Hee, Ha JOCYTre, Mbl C TMCbMEHAMU B pyKaX BbIICHUM BCE
00CTOSITENbHEE U 10 TTOPSIIKY.

3aKOHbBI TBOUX MPEIKOB Thl MOXEIIb MTPEICTaBUTh CEOE MO 3AEITHUM: Th
Halienb HplHE B ErUnTe MHOXECTBO YCTAaHOBJIEHU A, TPUHSTHIX B T€ BpeEMe-
Ha'y Bac, ¥ MPEXJIe BCEro COCJI0BHUE KPELoB, 000CO0IEHHOE OT BCEX MPOYUX,
3aTe€M COCJIOBUE PEMECIEHHUKOB, B KOTOPOM KaXKblii 3aHUMAETCs CBOUM
pemecioM, HU BO YTO OoJibllle He BMEIIMBAasIiCh, M, HAKOHELl, COCJIOBUSI Ta-
CTYXOB, OXOTHUKOB Y 36 MJIEJICJIbLIEB; 1a U BOMHCKOE COCJIOBHE, KaK Thl, TOJIK-
HO OBbITh, 3aMETUJI CaM, OTAEJIEHO OT MPOYUX, U UJIEHAM €T0 3aKOH Mpeanu-
ChIBAeT He 3a00TUTHCS HU O YeM, KpoMe BOMHBIL. [106aBb K 3TOMY, YTO CHa-
PSKEHBI HAIllM BOMHBI LIIMTAMU 1 KOTIbSIMU, 3TOT PO, BOOPYKEHUSI ObLIT SIBJIEH
OOruHei, 1 Mbl BBEJIM €ro y ce0s1 mepBbIMU B A3MHU, KaK Bbl — IIEPBBHIMU B
BalIux 3eMJIsix. YTo KacaeTcst yMCTBEHHBIX 3aHSATUI, Thl M caM BUAUIIb, Ka-
Ky10 3a00Ty O HUX ITPOSIBMJI C CAMOT'0 HavyaJjia Halll 3aKOH, UCCIelyst KOCMOC
U U3 HayK O0XKECTBEHHBIX, BEIBOJIS HAYKU YEJIOBEYECKUE, BILJIOTH 10 UCKYCCTBA
rajiaHus v MeKyuierocs o 310pOBbe UCKYCCTBA BpaueBaHMsI, a paBHO U BCEX
MPOYMX BUJOB 3HAHUS, KOTOPbIE CTOST B CBI3U € ynoMsiHyTbIMU. Ho Bech
9TOT MOPSIZAOK M CTPOIl OOTMHS ellle paHbllie BBeJa y Bac, yCTPOs Ballle rocy-
JapCTBO, a Hayaja OHa C TOrO, YTO OThICKaJIa JJIs1 BALIETO POXIEHUS TAKOE
MECTO, /e MO/ AeHCTBUEM MSITKOTO KJIMMaTa Bbl POXKIAIUCh Obl pa3yMHel -
M Ha 3emJie JoabpMu. JIo0st OpaHu 1 1100s1 MyapOCTh, OOrMHS U3opaia
M TIEPBBIM 3aceinjia TaKoM Kpaii, KOTOpbIil 00e1al MopoXKaaTh MyXeii, 0ojiee
KOTO OBI TO HM OBIJIO TOXOXMX Ha Hee camoe. M BOT BBI CTalM OOMUTATh TaM,
o0J1ajast MpeKpacHbIMU 3aKOHAMU, KOTOPbIe ObLIU TOT/a ellle 00Jiee CoBep-
LLIEHHbI, H TPEBOCXO/IS BCEX JIIOJIe BO BCeX BUAAaX 100poaeTen, KaK 3TO U
€CTEeCTBEHHO JJISl OTIIPHICKOB U MUTOMIIEB 00roB. M3 Benukux aessHUii Ba-
11Iero rocy1apcTBa HEMaJIO TAKUX, KOTOPbI€ U3BECTHDI MO HAILIUM 3aMUCIM U
CJIyKaT MpeaAMETOM BOCXUIIIEHUST; OTHAKO MEXIY HUMU €CTh OTHO, KOTOPOE
MPEeBbIIAET BEMYMEM U 100JIECThIO BCE OCTalIbHbIE. Beab 110 CBUIETEIbCTBY
HalIMX 3al1Cel, TOCYIapCTBO Ballle MOJIOXKMUIIO MPEIEs 1€P30CTU HECMETHBIX
BOMHCKMX CWUJI, OTIIPaBJISIBIIMXCS HA 3aBoeBaHUe Bceil EBpornibl u A3uu, a
MyThb IE€PKaBUIMX OT ATJAaHTUYECKOTrO Mopsi. Yepe3 Mope 3TO B T€ BpeMeHa
BO3MOXKHO ObLIO MepenpaBUThCs, OO ellie CYIIeCTBOBAI OCTPOB, JIEXKaBIIN
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nepes TeM MPOJUBOM, KOTOPHII Ha3bIBAe€TCsl HA BallleM si3bIKe [epakiioBbl-
MU CTOJIIIaMM. DTOT OCTPOB IIPEBHIIIANI CBOUMHU pa3zmepamu JInBuio u Aszuio,
BMECTO B3SIThI€, M C HErO TOTJALIHUM ITYTEIISCTBEHHUKAM JIETKO OBLIO TTepe-
OpaThCsl Ha Ipyrye OCTPOBa, a C OCTPOBOB — Ha BeCh MPOTUBOJIEXKAIIUI Ma-
TepUK, KOTOPBII OXBATbIBAJ TO MOPE, YTO U BIIPSIMb 3aCJTy>KMBAET TAKOE Ha-
3BaHUE (BelIb MOPE MO 3TY CTOPOHY YITOMSIHYTOTO MPOJIMBA SIBJISIETCS] BCETO
JINIIB 3aJIMBOM C Y3KUM IIPOXOJOM B HErO, TOTA KaK MOpPE I10 Ty CTOPOHY
MPOJIMBa ECTh MOPE B COOCTBEHHOM CMBICJIE CJIOBA, PABHO KaK M OKpYKarolast
€ro 3eMJIsI BOUCTUHY U BITOJTHE CIIPAaBEIJIMBO MOXET ObITh Ha3BaHA MaTepU-
KoM). Ha aToM-To ocTpoBe, MMeHOBaBILIeMCSI ATJIAHTUAOMN, BO3HUKIIO Y-
BUTEJIBLHOE T10 BEJIMUMHE U MOTYIIECTBY LIAPCTBO, Ubs BIACTh IPOCTUPAIIACH
Ha BeCh OCTPOB, Ha MHOTHE JIpyrMe OCTPOBA U Ha YacTh MaTepUKa, a CBepX
TOTO, IO 3Ty CTOPOHY IIpOJMBa OHU oBiaaeau JluBueii Brutoth 1o Erunra n
EBpormnoii Brutots 10 Tuppenun.[19] M BoT Besl aTa crioyeHHask MOILb ObLia
OpollieHa Ha TO, YTOObI OJJHUM yIapoOM BBEPIHYTh B paOCTBO 1 Ballld M HAIIIN
3eMJIM M BCe BOOOIIIE CTpaHbl 110 3Ty CTOPOHY mposuBa. MmenHo Toraa, Co-
JIOH, TOCY/IapCTBO Ballle IBUJIO BCEMY MUPY OJIMCTaTEIbHOE 10KA3aTeIbCTBO
CBOE 100JIECTU 1 CUJIBI: BCEX TTPEBOCXOIS TBEPAOCTHIO IyXa 1 OTILITHOCTHIO
B BOGHHOM JieJie, OHO CHayvaJjia BCTaJIO BO IJlaBe 2JJIMHOB, HO M3-3a U3MEHBI
COIO3HMKOB 0KAa3aJIOCh MPEJOCTaBIIEHHBIM CaMOMY cebe, B OMMHOUYECTBO
BCTPETWIOCH C KpalHUMU OMACHOCTSIMU U BCE XKe 0JI0JIe]I0 3aBoeBaTe/eil U
BO3IBUIJIO IToOeaHbIe Tpoden. Tex, KTo ele He ObLI ITopadoIlleH, OHO Crac-
JIO OT yrpo3bl pabCTBa; BCEX JKe OCTaIbHbBIX, CKOJIbKO HU 00MTAJIO HAC 10 3TY
cTopoHy [epakiIOBBIX CTOIIIOB, OHO BEJIMKOAYIIHO CIEIaI0 CBOOOTHBIMU.
Ho nosaHee, koraa nmpuie Cpok JUis HEBUIAHHbBIX 3eMJISTPSICEHUU U HaBO-
JHEHUM, 32 OMHM YXKaCHBIE CYTKHU BCSI Ballla BOMHCKAsI CHJIa ObLja MOIJIONIE-
Ha pa3Bep3HYBLIEHCS 3eMIIeii; paBHBIM 00pa3oM U ATJIaHTUAA UcYe3ia, T10-
rpy3uBILIKCH B IydnHy. [Tocsie 3Toro Mmope B Tex MecTax CTajio BILTIOTb J10 CEro
JIHSI HECYTOXOAHBIM 1 HEIOCTYITHBIM 10 IPUYMHE 0OMEJICHUSI, BHI3BAHHOTO
OIPOMHBIM KOJMYECTBOM MJIa, KOTOPBIMA OCTaBUJI Mocje ceOsl oceBIIUiA
OCTPOB».

Hy, BoT 51 1 nepeckasan tebe, Cokpat, BO3BMOXHO KOpoye TO, UTO Mepe-
nasaj co cioB CosnoHa ctapuk Kpurtuii. Korma Tel Buepa roBopuj 0 TBOeM
rOCyIapCTBE U €ro rpaxkaaHax, MHE BCIIOMHUJICSI 3TOT pacckKas, U sl C yIUB-
JIECHUEM 3aMEeTHJI, KaK MHOTHE TBOU CJIOBA IO KaKO-TO IMTOPa3UTEeIbHOI CITy-
yaliHOCTHU coBnaaaloT co cioBamu ConoHa. Ho Torma MHe He XOTeJIoCh HU-
Yero roBOPUTh, MO0 IT0 IPOIIECTBUM CTOJIb IOJIFOTO BPEMEHH 51 HEIOCTAaTOU-
HO TIOMHUJI cCOAepKaHUe paccKasa; II03TOMY $ pelly, YTO MHE HE CIeayeT
TOBOPUTH A0 TeX MOP, MOKa 51 He IPUITOMHIO BCETO ¢ JOCTAaTOUHOI 00CTOSI-

297



TeJbHOCTHIO. M1 BOT movyeMy $1 TaK OXOTHO IPUHSII Ha ce0sI Te 00s13aHHOCTH,
KOTOpbIE Thl BUEPA MHE TIPEIJIOKUI: MHE TTPEACTAaBUIIOCH, YTO €CJIM B TAKOM
JieJie BaXKHEE BCETO MOJOXUTh B OCHOBY PEUYM COTJIACHbIN C HAIIIMM 3aMbICJIOM
MpeIMET, TO HaM OecroKouThes He o yeM. Kak yxxe 3ametun [epmokpar, s
HayvaJ B 6eceie ¢ HUMU ITPUTTOMUHATB CYTh Jlejia, €Ba TOJIBKO BUepa yIes OT-
cloJia, a TOTOM, OCTaBILIKMCh OJMH, BOCCTAHABIMBA B MaMSITH MOAPOOHOCTHU
BCIO HOYB HAIIPOJIET M BCTIOMHMJI TIoUTH Bee. CITpaBeUTMBO U3PEUEHUE, UYTO
3aTBEPKEHHOE B IETCTBE Kyla KaK XOPOIIIO AepKUTCs B TaMsITH. Sl coBceM
He YBEepeH, YTO MHE Y1aJIOCh Obl MOJTHOCTHIO BOCCTAHOBUTH B MAMSITH TO, YTO
s1 CJIBIIIAJ BYEPa; HO BOT €CJIM M3 9TOTO pacckasa, CIbIIIAaHHOTO 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 YJIOBOJIbCTBUEM, a CTApUK TaK OXOTHO JlaBaJl pa3bsiICHEHUSI B OTBET Ha
MOU BCErjallHKe paccipochl, UYTO pacckas3 HeU3rJaauMo 3arnevyatiesncs B
MoOeli MaMsITH, CIOBHO BbIXK;KEHHAsI OTHEM M0 BOCKY KapTUHA. A CEeroaHs
paHo TMOYTpY 51 MONEJUIJICSI pACCKA30M BOT C HUMU, YTOOBI UM TOXE, KaK U
MHEe, ObLIO O YeM MTOTOBOPUT.

HTak, 9T00BI HAKOHEII-TO JOMTH IO CYTH Aeina, s coriaceH, Cokpart, 1mo-
BTOPUTh MOE MOBECTBOBAaHUE YXe HE B COKpAIllEeHHOM 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 JIeiCTBUTEJIbHOCTh U Oy1eM UCXOIUTh U3 TOTO, YTO TBOE TOCYIapCTBO
U eCThb BOT 3Ta Hallla poIMHa, a TpaxkaaHe, O KOTOPBIX Thl Pa3MbIILLISI, CYyTh
BITpaB/y XUBILIME HAILIU TTPEIKU U3 paccka3oB xkpelia. CooTBETCTBUE OyAeT
MOJTHOE, ¥ MBI HE TTOTPELIM MPOTUB UCTUHBI, yTBEPXKIAsI, YTO B TE-TO Bpe-
MeHa OHU U KUJIH...

2. U3 pnanora «Kputmnin»

[Tpexae Bcero BKpaTLe MPUIIOMHUM, YTO, COTJIACHO MPeAaHUIO, EBSITh
TBICSY JIET TOMY Ha3aJ ObL1a BOMHA MEXIy TeMU HapoaaMu, KOTOpPhIe O0u-
TaJIv IO TY CTOPOHY [€paKIOBBIX CTOJIMOB, M BCEMU TEMU, KTO XKW IO CIO CTO-
pOHY: 00 3TOIi BOMHE HAM U MPeACTOUT noBenatb. Coolliaercs, 4To BO Iiia-
BE€ MOCJIETHUX BEJIO BOHY, TOBE/IS €e 10 CAaMOro KOHIIa, Hallle TOCyaapCTBO,
a BO TJIaBe TIEPBBIX — IIapX OCTPOBa ATJIAHTHUIBI; KaK MBI YK€ YITOMWHAJH,
3TO HEKOTa ObLT OCTPOB, MPEBBIIIABIINYN BeTUUMHON JIMBUIO U A3UI0, HbIHE
K€ OH MTPOBAJIAJICS BCJIEICTBUE 3eMJIETPSICEHUI U TTPEBPATUIICS B HEITPOXO-
OUMBII W1, 3arpaxkaaloluii MyTh MOPEXoaaM, KOTOPbIE MOMbITATNChH ObI
IUIBITH OT HAaC B OTKPHITOE MOpe, U JieNaloluil aaBaHue HEMbICIVMBbIM.
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O MHOTOYMCJIEHHBIX BapBapCKUX MJIEMEHAX, a PABHO U O TeX IpeYecKUX Ha-
ponax, KOTopble TOTa CYleCTBOBAIU, OyAeT 00CTOSITEIbHO CKa3aHO MO X0y
M3JIOKEHMSI, HO BOT 00 ahMHSIHAX 1 00 MX IMIPOTUBHUKAX B 3TOM BOMHE He-
00X0IMMO paccka3aTh B CAMOM Hauajie, OIucaB CUJIbl U TOCYIapCTBEHHOE
YCTPOMCTBO KaxMoil CTOPOHBI. Bo3maaum 3Ty 4yecTh cHavasia apuHIHAM 1
MoBeAaeM O HUX.

Kak u3BecTHO, O0rM MOAEIMIM MEXIY CO00i MO KpeOrio BCe CTpaHbI
3emau. Caenaaym oHUM 3T0 Oe3 pacrnpeii: Belb HEMpaBUIbHO ObLIO ObI BOOO-
pa3uTh, OyATO OOTU HE 3HAIOT, YTO MOA00AET KaxXJA0My U3 HUX, WU OYATO
OHU CTIOCOOHBI, 3Has, YTO KaKasi-I100 Belllb JOKHA MPUHAIIEXKATb IPYyTro-
MY, BCE XK€ 3aTeBaTh 00 3TOM Bely pacipio. Mtak, mosydus 1o MpaBy Xpeoust
JKEJIAHHYIO 0110, KaXKIbIi 13 00roB 000CHOBAJICS B CBOEH CTpaHe; 000CHO-
BaBILKCH K€, OHU MTPUHSUIMCH MECTOBATh HAC, CBOE IOCTOSIHUE 1 TTUTOMIIEB,
Kak MacTyXu MecTyioT ctano. Ho eciu aTv mociaenHue BO3ASHCTBYIOT Ha Tela
TeJICCHBIM HACUJIMEM U TTaCyT CKOT IMOCPECTBOM OMYa, TO 00TM U30pasiv Kak
OBI MECTO KOPMYETO, OTKYa yIoOHee BCEro HAIIPaBJISATh MOCTYITHOE KUBOE
CYILIECTBO, U JEWCTBOBAIN YOSXKIEHNEM, CJIOBHO pyJieM AYIIN, KaK UM IO~
CKa3bIBaJl MX 3aMbICeIl. TaK OHM TIpaBWJIA BCEM POJIOM CMEPTHBIX.

Hpyrve 60ru Moay4miiv 1o kKpeduo Ipyrvue CTpaHbl U CTalu UX yCTPOUTD;
Ho Tedpect u ApuHa, nMmes oOILIyIO IIPUPOAY KaK ASTU OQHOTO OTIA 1 ITUTast
OJIMHAKOBYIO JIIOOOBb K MYAPOCTH U XYA0KECTBY, COOTBETCTBEHHO MOJTYUUIN
U OOLLIMIA yJe] — Hallly CTpaHy, 10 CBOMM CBOWCTBaM OJIarONPUSITHYIO [T
B3pallMBaHus JOOPOIETENIN U pa3yMa; HACEIUB ee 0JaropoIHbIMU MyXKaMHu,
MOPOKACHHBIMU 3€MJIeH, OHU BJIOXKWJIN B UX YMbI TOHSTUE O FOCYIapCTBEH-
HOM ycTpoiicTBe. UMeHa ux J011I1 10 Hac, HO Jiejia 3a0bIThl M3-3a 0€JCTBUIA,
UCTPEOISIBIIUX UX MTOTOMKOB, a TakKe 3a JaBHOCTHIO JieT. 160 BhIXKMBaIu
rmocJie 6eACTBUI, KaK y>Ke MPUXOAUIOCH TOBOPUTH, HETPAMOTHBIC TOPIIHI,
CJIbIXaBIIME TOJBbKO UMEHA BJIaCTUTENIEH CTpaHbl U Koe-uTo 00 ux aenax. [Tosa-
BUTH 1 3aKOHBI TIPEIKOB He OB UM U3BECTHBI, Pa3Be UTO IO TEMHBIM CITy-
XaM, ¥ TOJIbKO MaMsITHbIE UMEHA OHU IaBaJId POXKIABLIMMCS ACTSIM; [IPU 3TOM
OHU ¥ MX TOTOMKH MHOTO TIOKOJICHUI TTOAPSIT TePITeIN HYKIy B CaMOM He-
00X0AMMOM U TOJILKO 00 3TO HY>KIIe AyMaJIi U TOBOPUJIU, 3a0bIBasI TPEAKOB
U CTapWHHBIC nea. Benpb 3aHsaTus MudaMu 1 pa3bICKaHUS O IPEBHUX CO-
OBITHSIX ITOSIBUIMCH B TOPOJaX OMHOBPEMEHHO C TOCYTOM, KOTIa O0OHAPYKM-
JIOCh, YTO HEKOTOPBIE pacroyiaraloT FOTOBbIMU CPEICTBAMU K XKM3HU, HO HE
panee. [ToToMy-To UMeHa ApeBHMX MOLILIN A0 HAC, a Aeja ux HeT. Yl Tomy
€CTb y MEHSI BOT Kakoe jJoKa3are/ibcTBO: uMeHa Kekporna, Opexresi, Dpux-
TOHMSI, DPUCUXTOHA U O JIBIIYIO YaCTh IPYTUX UMEH, OTHOCUMBIX MpeaaHu-
€M K mpejiiecTBeHHUKaM Tecesl, a COOTBETCTBEHHO U MMEHA KEHIIMH, M0
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cBuaeTeabcTBY CoJioHA, Ha3Baau €My XKpellbl, IOBECTBYs O TOTAALIIHEN BO-
iiHe. Benp naxke Bua 1 n300paxkeHue Hallleli O0TMHU, 00bSICHSIEMbIE TEM, YTO
B T€ BpeMeHA 3aHITHS BOMHCKUM JIeJIOM ObLTA OOIIMMU Y MY>KYUH U 'y XKEeH-
IIMH ¥ B COTMJIACUM C 3TUM 3aKOHOM TOTIAIIHUE JIOIU CO3AaIu U3BasiHUE
OOTMHM B IOCIIEXaxX, — BCE 3TO MOKA3BIBAET, YTO BXOISIIIINE B OJHO COOOIIIE-
CTBO CYIIECTBA XXEHCKOT0 M MY>KCKOTO IT0JIa MOTYT BMECTE YITPaXkKHSITh 100pO-
JeTeIN, TIPUCYIIE I100 OMHOMY, IMOO APYTrOMY ITOIIY.

OO0uTanu B Halllei cTpaHe U Pa3HOTO 3BaHMSI IpakKIaHe, 3aHUMAaBIINECS
peMeciiaMy U 3eMJICTIAlIeCTBOM, HO BOT COCJIOBHE BOMHOB OOXECTBEHHEIE
MYXH C caMOI'o Hayajia 000COOMIN, U OHO 00UTasio OoTaeabHO. Ero ujieHsbl
MOJIyYaar BCE HY>XKHOE UM TSI IIPOKUTHUS M BOCIIMTAHUSI, HO HUKTO HUYETO
HE MMeJI B YaCTHOM BJIaJICHUH, a BCE CUMTAIU BCE OOLIMM U TIPUTOM HE Ha-
XOJIUJIM BO3MOXKHBIM UTO-JIMOO OpaTh y OCTaJIbHBIX I'pakjaH CBepX HEOOXO-
JMMOT0; OHH BBIIIOJIHSUIM BCE T€ 00513aHHOCTH, O KOTOPBIX MBI BUepa IT'OBO-
PUJIM B CBSI3U C TIpEANogaraeéMbIM COCJIOBUEM CTpaXKeil. A BOoOIIle O Halllei
CTpaHe paccKa3bIBajJoCh JOCTOBEPHO U MMPaBAUBO, U MPEXKIE BCEr0 TOBOPU-
JIOCh, YTO €€ TpaHUlIbl B Te BpeMeHa goxoauiu a0 McrtMa, a B MaTepuKoBOM
HampasjieHun Ui 1o BepiuuH Kudepona u [TapHedaen 3aTeM cIycKaanuch
K MOpI0, UMesl Mo npasyto pyKy Opornuto, a 1o jeBywo Acor. [Tinogopoauem
JKe 3ICIIHSIS 3eMJISI IIPEBOCXOIMIIA JIIO0YIO APYTYIO, Oarogaps uemMy cTpaHa
ObL1a cmocoOHa coAepkaTh MHOTOJIIOTHOE BOMCKO, OCBOOOXIECHHOE OT 3a-
HATHS 3emiieraiiecTBoM. M BOT BecKoe TOMY 10Ka3aTeJIbCTBO: JaXKe HbIHEIII-
HUI OCTATOK 3TOM 3eMJIM HE XyxKe KaKOl-JIM0O0 IPyTroit MPOU3BOIUT pa3iny-
HBbIe TUIOJBI ¥ ITMTAaeT BCEBO3MOXKHBIX JKMBOTHBIX. Torma e oHa B3paluBaja
BCE 2TO CaMbIM IIPEKPacHBIM 00pa3oM 1 B U300MINH.

Ho kak B 3ToM yOeIuThCS 1 TOYeMY HBIHEIITHIO CTpaHy ITpaBUJIBHO Ha-
3bIBaTh OCTATKOM MpexkHeli? Bcs oHa TIHeTCsT OT MaTepuKa Jajeko B MOope,
KaK MbIC, M CO BCEX CTOPOH IMOTrpy:KeHa B ITyOoKUii cocy myduHbl. [Tockoib-
KY K€ 3a I€BSTh ThICSY JIET CYYMJIOCh MHOTO BEIMKMX HABOTHEHMI (2 UMEH-
HO CTOJIbKO JIET MPOILLIO C TeX BPEMEH JI0 CETo IHST), 3eMJIsI He HaKarlJiiBalach
B BUE CKOJIbKO-HUOYIb 3HAUYUTEIbHOM OTMENN, KaK B APYTUX MECTax, HO
CMbIBaJIaCh BOJITHAMM 1 MOTOM Hcue3aia B ImyuyrHe. M BOT ocTasics, Kak Obl-
BaeT ¢ MaJIbIMU OCTPOBAMU, CPABHUTEIILHO C IIPEXKHUM COCTOSHUEM JIMIIIb
CKeJIeT UCTOILIEHHOIO HeyTOM TeJla, KOTia BCsl MsITKask M TydHasl 3eMJIsI OKa-
3aj1aCh CMBITOM 1 TOJILKO OAWH OCTOB elll€ Iepen HaMu. Ho B Te BpeMmeHa ele
HEIMOBPEXICHHbIN Kpail UMeJ 1 BBICOKKME MHOTOXOJIMHBIE TOPbI U PABHUHBI,
KOTOpBI€ HbIHE 30BYTCSI KAMEHUCTBIMHU, a TOIIa ObUIM MOKPHITHI TYYHOM I10-
YBOWi, U OOUJIbHBIE Jieca B ropax. [TocienHemy v Ternepb MOXHO HaiTH oue-
BUJIHBIE I0KA3aTeJIbCTBA: CPEeIU HAIlIUX FOP €CTh TaKKe, KOTOPbIe HbIHE B3pa-
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IIMBAIOT pa3Be TOJbKO MYEJ, a BEAb LIEJIbI €11e KPbIIIN U3 KPOBEJIbHBIX 1~
pPeBbEB, CPYOJICHHBIX B 9TUX TOpax IIJIsk CaMbIX OOJIBIIIMX CTPOEHUI. MHOTO
ObLIO 1 BBICOKUX JIEPEBbEB U3 UK CJIA TEX, YTO BhIPAIIEHHI PYKOil YeJloBeKa, a
JIJISI CKOTa OBLIA TOTOBBI HEOOBITHBIEC TTAXXKUTH, 00 BOIIbI, KaXKAbIA T 13-
JIMBaeMble OT 3eBca, He Morudain, Kak Terepb, CTeKasl C OTOJICHHOM 3eMIn
B MOp€, HO B N300MJIMM BITMTBHIBAIIMCH B MIOYBY, ITPOCAYMBAJINCh CBEPXY B
MYCTOTHI 3eMJI M cOeperajarch B TJIMHSIHBIX JIOXKAX, a [IOTOMY ITIOBCIOAY He
ObLIO HeTOCTaTKa B UICTOUHUKAX PyYbeB U pek. [locesie cylecTBYIOe CBS-
IIEHHBIE OCTAaTKU MPEKHUX POIHUKOB CBUIETEIHLCTBYIOT O TOM, YTO HAIl Te-
nepelHuit pacckas 00 3Toii cTpaHe TpaBIUB.

TakuMm ObLI Bech HaIll Kpail OT IPUPOALI, M BO3AEIbIBAJICSI OH TaK, KaK
MOXHO OXUJaTh OT UCTUHHBIX, 3HAIOIIMX CBOE JIeJI0, MPeAaHHbIX IIpeKpac-
HOMY 1 HaJIeJICHHBIX CTIOCOOHOCTSIMM 3eMJICTIALIIIEB, KOTAa UM JaHa OTJINY-
Hasl 3eMJIs1, OOMJIbHOE OpOILIIeHUE U YMepeHHbI kiinMat. CTojiuiia xe Toraa
ObLi1a TOCTpOeHa ciienyrirM oopaszoM. [Tpexae Bcero akpomnosib BhIJISIACI
COBCEM He€ TakK, KaK Terepb, MO0 HbIHE €r0 XOJIM OT0JIEH U 3eMJIIO C HEeTO 3a
OIHY HEOOBIKHOBEHHO JOXIJIMBYIO HOUb CMBIJIa BOJIa, YTO ITPOU3O0IIIJIO, KOT-
Jla OMHOBPEMEHHO C 3eMJIETPSICEHUEM pa3pas3ujicsl HEMMOBEPHBII MOTOI,
TpeTuii 1o cuety nepen JleBKanmoHoBbIM OencTBueM. Ho B MuHyBIIIME Bpe-
MEHa aKpOIIoJIb IIpocTupajcs 10 Dpunana u Mnuca, oxBateiBast [1ukH, a B
MPOTUBOITI0JIOXHOI K [TKHY cTopoHe ropy JInkadeTt, MpyUTOM OH OBbLI BECh
MOKPHIT 3eMJIEH, a CBEPXY, KPOME HEMHOTUX MECT, SIBJISII COO0I pOBHOE ITPO-
cTpaHCTBO. BHe ero, 1o ckjioHaM XojMa, OOUTaJIM PEMECIEHHUKU U T€ U3
3eMJIETIAIILEB, YYaCTKI KOTOPBIX ObLIM PACIIOIOXEHBI II00JIM30CTH; HO Ha-
BEPXY, B YeIMHEHUHU, CEJIMIIOCH BOKPYT cBsATUInINA AduHbl 1 [edecta 060-
co0JIEHHOE COCJIOBMI€ BOMHOB 3a OJHOI OIpaioii, 3aMbIKaBIIIeil KaK ObI cajl,
npuHaiexalunii onHoit cembe. Ha ceBepHOIl CTOpOHE X0JIMa BOMHbBI UMEJIU
o01IIMe XUINIIA, TOMEIIEHUS IJIST OOIINX 3MMHMX Tpalie3 M BOOOIIEe BCe TO
10 YaCTU JOMAIIHEro X03sICTBa U CBSIILIEHHBIX IIPEAMETOB, YTO CUUTACTCS
MPUINYHBIM UMETh BOMHAM B TOCYIapCTBaX C O0IIECTBEHHBIM YIIPaBJICHUEM,
KpOMe, OJHAKO, 30J10Ta 1 cepedpa: HU TOro HU IPYTroro OHU He YIIOTPeOIsuIn
HU 1o, KaKUM BUIOM, HO, OO cepelrHY MEXIY ITBIIITHOCTBIO U yOOXKe-
CTBOM, CKPOMHO OOCTaBJISIJIA CBOU XKWJIMILA, B KOTOPBIX JOXKMBAJIM IO CTApO-
CTU OHY CaMU 1 TOTOMKH MX ITOTOMKOB, BEYHO I1epeiaBasi JOM B HEU3MEHHOM
BUIE ITOOOOHEBIM cebe mpeeMHUKaM. KOXHYIO CTOpOHY X0JIMa OHU OTBEJIN
JIJISI CaIOB, IUIS TMMHACUEB U IJISI COBMECTHBIX JIETHUX Tpare3, COOTBETCTBEH-
HO €10 ¥ IO/Ib3YsCh. MCTOYHMK ObLT OMMH — Ha MECTE HhIHEIITHETO aKPOII0-
JIsT; TEIepb OH YHUUTOXEH 3eMJICTPSICEHUSIMU, U OT HETO OCTAIMCh TOJIbKO
HeOOJIbIINEe POTHUKM KPYTOM, HO JIIOJISIM TeX BpeMEH OH JTOCTAaBJISLI B U30-
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OMJIMY BOJY, XOPOIIYIO [IJIsI MUThS KaK 3MMOM, TakK 1 ieToM. Tak oHu oOuTa-
JIX 3[IECh — CTpaxKu JJIs1 CBOMX COTpakKaaH U BOXAU BCEX MPOYUX IJUIMHOB
o 100poii BoJie ToCaeAHNX; 00Jiee BCETO OHM CJAEIUIN 3a TeM, UYTOOBI Ha
BEUHbIE BpeMeHa COXPaHUTb OJTHO U TO XK€ YMCJIO MY>KYMH U XXEHIIWH, CITO-
COOHBIX KOT1a YTOIHO B3SITHCS 32 OpYKH€, a MUMEHHO OKOJIO IBAALIATH THICSY.

TakrMu oHM ObLIM, Y TAKMM 00pPa30M OHU CIIPaBEIJIMBO YIIPaBJISIIN CBO-
el cTpaHol 1 Di1agoii; Bo Bceli EBpore n A3um He ObLIO0 JTIoeil 0ojiee 3Ha-
MEHUTBIX U ITPOCJIaBJICHHBIX 32 KPACOTY T€Jia M 3a MHOTOCTOPOHHIOI J0OpO-
JIeTelb DYIIN.

Tenepp, 4TO KacaeTcst X HPOTMBHUKOB U TOTO, KaK IIUIH Jej1a MOCISTHUX
¢ camoro Havaza. [TocMoTpuM, He ycIies Jiu s 03a0bITh TO, UTO CJIbIIIAI e1lie
peOeHKOM, U BBLIOXKY CBOM 3HAHUS Tepe]l BaMU, YTOOBI y Ipy3eil Bce ObLIO
obmmM. Ho pacckazy MoeMy HYXXKHO MpeAriocjarh elle 0JHO KpaTKoe Mo-
SICHEHME, YTOOBI BaM He MPUIILIOCH YAUBIISTHCS, YaCTO CJbIIIA JUIMHCKUE
MMeHa B MPUJI0XEHUHU K BapBapaM. [IprnunHa aTomy TakoBa. Kak TojibKo
CoJ10HY sIBUJIaCh MBICIb BOCIIOIB30BAaThCS 3TUM PacCKa30M IJIsl CBOEH 110-
9MbI, OH TMOJIO0OMNBITCTBOBA O 3HAYSHU U UMEH 1 YCIbIXaJ B OTBET, YTO €rUII-
TSIHE, 3alKUChIBasi UMEHA POJIOHAYaJIbHUKOB 3TOTO HAapoda, IepeBOIUIN X
Ha CBO¥ sI3bIK, TOTOMY 1 caM COJIOH, BBISICHSISI 3HaU€HUE UMEHMU, 3aTTUChIBaJ
€ro yXe Ha HallleM sI3bIKe. 3allMCH 3TH HaXOAWJINCh Y MOETO Aeaa 1 J0 ceil
MOPBI HAXOMSTCST Y MEHSI, U sl IPUJIEXKHO IMMPOYMTAN MX ellle peOeHKOM. A T1o-
TOMY, KOTJa BBl YCJIBIIIATE OT MEHSI MMEHA, ITI0X0X1e Ha HalllM, ITyCTh JJIs
Bac He Oy/IeT B 3TOM HMYEIro CTPAaHHOTO — BbI 3HaeTe, B 4eM JeJio. Yto Kaca-
€TCsI CaMOT0 paccKasa, TO OH HauMHaJICs MPUMEPHO Tak.

Coo0pa3Ho CO CKa3aHHBIM paHblile, 00T MO XKPeduIo pa3ae/niu BCIo
3eMJIIO Ha BJIaJICHUS] — OJHU MTOOOJIbIIIE, APYTUE TIOMEHbILIE — U yUpexKaaIn
JJ1s1 ce0s1 CBITWIIMILA U XKepTBonpuHolneHus. Tak u ITocelinoH, moiy4uB B
yJieJ OCTPOB ATJIAaHTHU/LY, HACEJIWII € CBOUMMU IETbMU, 3a4aThIMU OT CMEPTHOM
JKEHILMHBI, IIPUMEPHO BOT B KAKOM MECTE: OT MOPSI 1 10 CEPEANHBI OCTPOBA
MpocTUpasach paBHUHA, €CJIM BEPUTh MIpeJaHUI0, KpacuBee BCeX MPOUYUX
pPaBHUH U BeChbMa IJIOAOPOAHAs, a OMSIThb-TaK! B CEPEeAUHE 3TOI paBHUHEI,
MPUMEPHO B MSTUACCITU CTAAUSIX OT MOPSI, CTOsIIa Fopa, CO BCEX CTOPOH He-
BhIcOKas. Ha 3ol rope w1 oguH 13 MyXel, B caMOM HadaJjie IIpOU3BeIeH-
HBIX TaM Ha CBET 3eMJiclo, 1o uMeHu EBeHop, U ¢ HUM XeHa JIeBKuUI-
na; ux eAMHCTBEHHas no4b 3Banach Kieiito. Korna neBylika yxe nocturia
OpayHOI'o Bo3pacTa, a MaTh M OTell €€ cKoHYanuch, [ToceiinoH, BocnbliaB
BOXJIEJEHUEM, COEIMHSIETCS C HEeli; TOT XOJIM, Ha KOTOPOM OHa obuTasia, OH
YKPEILISIET, II0 OKPY>KHOCTH OTIEJISISI €r0 OT OCTPOBA M OTOpakK1Basi Iorepe-
MEHHO BOJIHBIMU U 3eMJISTHBIMU KOJIbLIAMU (3€MJISTHBIX OBLIIO 1BA, & BOAHbBIX —
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TpU) Bce OOJIBIIIETO TMaMeTpa, MPOBENEHHBIMU CJIOBHO 1LIMPKYJIEM U3 cepe-
JHUHBI OCTPOBA U Ha PaBHOM PACCTOSIHUM APYT OT Apyra. DTO 3arpaxkjacHUe
OBLIO JJ151 JIIO/IEW HEMPEOAOJIUMbIM, UOO CYIOB U CYIOXOICTBA TOT/A €11l He
CyILIeCTBOBAJIO. A OCTPOBOK B cepeaunHe IloceitnoH 6e3 Tpyaa, Kak TO U 0~
nJobaet Oory, IIpuBell B 0J1arOyCTPOSHHBIN BUI, UCTOYMJI U3 3€MJIM IBA PO-
HUKa — OJWH TEIUIbIN, a APYTrOi XOJOMAHBI — M 3aCTaBUJI 3eMJIIO JaBaTh
pa3zHOOOpa3HOe U JOCTATOYHOE /151 )KU3HU MPOMUTAHUE.

ITpoussens Ha cBET MATH pa3 Mo YeTe OJIM3HEL0B MyXCKOro noJia, [To-
CEMIOH B3pacTWJI UX M TOAEJIWI BECh OCTPOB ATJIAaHTU/Y Ha IECITh YacTei,
MPUYEM TOMY U3 CTAPLLIEH YEThI, KTO POAUIICSA IEPBBIM, OH OTAAJI 1OM Mare-
PY U OKPECTHBIE BIaleHUsI KaK HauOOJIbIIIYIO U HAWTYYIIYIO AOJIIO 1 ITOocTa-
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 HapeK BOT KaKue: CTaplieMy U Laplo — TO UMs, MO
KOTOPOMY Ha3BaHbI U OCTPOB, U MOPE, YTO UMEHYETCSI ATIIaHTUYECKUM, 0O
MMSI TOTO, KTO TI€PBBIM ITOJIYYWJI TOTAA LIAPCTBO, ObLIO ATIaHT. biusHely,
pOAMBIIEMYCS cpa3y IocJie Hero U MOJyYMBIIEMY B yaesl KpallHUe 3eMJIU
OCTpPOBa CO CTOPOHBI [€paKkJIOBbIX CTOJIMOB BILJIOTh 10 HBIHEIITHEM CTpaHbl ra-
JMPUTOB, HA3bIBAEMOI MO TOMY Y€1y, ObLIIO JaHO UMSI, KOTOPOE MOXKHO OBLIO
Obl epeaaTh Mo-3/UIMHCKY Kak EBMeJ, a Ha Ty3eMHOM Hapeuuu — Kak [aaup.
W3 BTOpOI1 4yeThl OJM3HELIOB OH OJHOTr0 Ha3BaJl AMdepeeMm, a npyroro — EBa-
MOHOM, 13 TpeTheii — cTapiiiero MHeceeM, a MJIaaIIero ABTOXTOHOM, U3 YeT-
BepTOii — DJacuIimom crapiiero 1 Mectopom Miaaliero, u, HaKoHell, U3
MSITOM YEThI CTapllieMy OH HapeK uMsi A3aac, a ocieaHeMy — Jluamnpern. Bee
OHM M MX IOTOMKM B PsIIy MHOTMX TTOKOJIEHUI OOMTAJIM TaM, BJIACTBYS Hall
MHOTUMMM JAPYTUMU OCTPOBAMHU 3TOTO MOPSI U TIPUTOM, KaK yKe ObLITO cKa3a-
HO paHee, MPOCTUpast CBOIO BJIACTh IO €10 CTOPOHY [epakiIoBbIX CTOJITIOB
BILTOTH 10 Erunra u Tuppenun.

Ot Ats1aHTa IIpoM3011Ie] 0CO00 MHOTOYMCIEHHBIM U IIOUUTAeMbIiA PO, B
KOTOPOM CTapeiIinii Bceraa ObUT LIapeM U MepeaaBall HapCKUil caH cTapeii-
1IeMy U3 CBOMX CbIHOBEH, U3 TTOKOJIEHUS B ITOKOJEHUE COXpaHsisl BJIaCTh B
poJLy, ¥ OHU CKOITWJIM TaKKe O0raTcTBa, KAKMX HUKOT/IAa HE ObLJIO HU Yy OJHOM
LIAPCKOM NIMHACTUHM B MPOIILIOM M eliBa JIu OyayT Koraa-HUOyIb ele, 1o B
UX PacropsikKeHUU ObLJI0 BCE HEOOXOAUMOE, TPUTOTOBJISIEMOE KaK B TOPO/IE,
TakK U 1o Bcelt crpaHe. MHOToe BBO3WJIOCH K HUM U3 MOJBAACTHBIX CTpaH, HO
00JIbIIYIO YACTh TOTPEOHOTO [IJI XKU3HU 1aBajl CaM OCTPOB, MPEX/E BCETO
JII0ObIe BU/IbI UCKOMAEMbIX TBEPABIX U TJIaBKUX METAJJIOB, U B UX YHCJIE TO,
YTO HbIHE U3BECTHO JIMIb [0 HA3BaHUIO, a TOTIAa CYILIECTBOBAJIO Ha JieJie:
CaMOPOJIHBIN OpUXaJK, U3BJAEKABIIMNACS U3 HEAP 3€MJIM B pa3IMYHbBIX MECTaxX
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OCTpOBa U MO LIEHHOCTH CBOEM YCTYIaBIIIMI TOTAa TOJIbKO 30J10TY. Jlec B 130-
OWJIMM TOCTABJISIT BCE, YTO HYXKHO 711 paOOThI CTPOUTEJISIM, a paBHO U JIsT
MPOKOPMJICHUS JOMAIIIHUX U IUKUX XXKMUBOTHBIX. Jlaxke CJIOHOB Ha OCTPOBE
BOJIMJIOCH BEJTMKOE MHOXECTBO, MO0 KOPMY XBaTajI0 HE TOJIBKO TSI BCEX IMTPO-
YUX KUBBIX CYILIECTB, HACESIONIMX 00J10Ta, 03epa U PeKH, TOPbI WX paBHU-
HBI, HO W JUIST 3TOTO 3BEPSI, U3 BCEX 3BEPEil CaMOTo OOJIBIITIOTO U MTPOKOPIN-
Boro. [lanee, Bce 0J1arOBOHMS, KOTOPbIE HbIHE ITUTAET 3eMJISI, OyIb TO B KOP-
HSIX, B TpaBax, B IPEBECUHE, B COYAIMXCSI CMOJax, B IIBETaxX UJIU B
IUIOJIaX, — BCE ATO OHA pOXKaayia TaM ¥ OTIIMYHO B3paiiuBaia. [Ipurom xe u
BCSIKMI HEXXHBIN TIOA 1 3J1aK, KOTOPBI MBI YITOTPEOIsieM B IMUILY WJIW U3
KOTOPOTO TOTOBUM XJIEO, M pa3HOTO pPOAa OBOIIN, 4 PABHO U BCSIKOE JEPEBO,
NPUHOCHIIEE SCTBA, HATUTKU WJIM YMAIEeHU, HallpuMep, HEITPUTOAHbBIA
JUISI XpaHEHUsI Y CIIy>Kallluil 1151 3a0aBbl U JJAKOMCTBA IPeBECHBIN 110/, a
TaKXKe TOT, UYTO MBI IIpeJijlaracM Ha 3aKyCKY IIPeChITUBILIEMYCSI 00e10M, — BCE
3TO TOTJA MO BO3AEWCTBUEM COJTHIIA CBSIIEHHBINA OCTPOB MOPOXKIAT TTpe-
KPaCHBIM, U3YMUTEIbHBIM 1 N300MIbHBIM. [10163ysICh 9TUMM TapaMu 3eMJIH,
LHapy YCTPOWIIM CBATUJINILA, BOPIILI, FTaBaHU 1 BEp(U U IIPUBEJIH B IOPSII0K
BCIO CTpaHY, IIPUIaB € CIAEAYIOLINN BUI.

[Tpexae Bcero oHU MepedpOCUIN MOCTHI Yepe3 BOIHbBIE KOIbIlA, OKPY-
JKaBIIIME IPEBHIOIO METPOIIOIMIO, IOCTPOUB ITyTh U3 CTOJIMIILI 1 OOpaTHO B
Hee. JIBopell OHM ¢ caMOro Havajla BICTPOWIM TaM, TAE CTOSIO OOUTAIMUIIE
Oora v X MPeaKoB, U 3aTeM, IPUHUMAsI €r0 B HACJIEACTBO, OAWH 3a IPYTUM
Bce 0oJiee ero yKpalllajiu, BCIKUM pa3 CUJISICh MIPEeB30MTH MPEAIIECTBEHHUKA,
MOKa B KOHIIE KOHIIOB HE CO3JaI MOPA3UTEILHOE IO BEJIMUYMHE U KPacoTe
coopyxeHue. OT MOpsl OHU TIPOBEJIM KaHaJl B TPU IJIeTpa IIUPUHOM U CTO
(byTOB rTyOMHOI, 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 TPOXO/ TaXKe JIJIS CAMBIX OOJIBIIINX CY/IOB.
Yro KacaeTcs 3eMIISIHBIX KOJIell, pa3ae/IsIBIINX BOAHBIE, TO BOJIM3U MOCTOB
OHU MPOPBUTH KaHAJIbl TAKOM IIIMPUHBI, YTOOBI OT OTHOTO BOJHOTO KOJIbIIA K
JIpyroMy MOILJIa IIPOMATU OAHA TPHUEPA; CBEPXY XK€ OHM HACTJIAIX ITEPEKPHITHUS,
MOoJ KOTOPBIMU JOJKHO OBLIIO COBEPIIATHCS MaBaHKE: BBICOTA 3€MJISTHBIX
KOJIeIl HaJl TOBEPXHOCThIO MOPSI ObLIA 711 3TOro JocTaTouHoi. CaMoe 00J1b-
1LI0€ IO OKPY>KHOCTHU BOITHOE KOJIbLIO, C KOTOPBIM HENMOCPEICTBEHHO COCIU -
HSIJIOCh MOPE, UMEJIO B IIMPUHY TPU CTaaus, U CJIEA0OBaBIICE 32 HUM 3eMJIsI-
HOE KOJIbLIO ObLIIO paBHO €My MO IIUPUHE; U3 ABYX CICAYIOIINX KOJIELl BOTHOE
ObLIIO B IBA CTA/IMSI LLIMPUHOM U 3eMJISTHOE OTISITh-TaKU ObLIIO PABHO BOJTHOMY;
HaKOHEIl, BOJHOE KOJIbLIO, OMOSChIBABIIEEC HAXOAUBILIUICS B CEPEIUHE
OCTPOB, OBbLIO B CTaAMNIA ILIUPUHOM.
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OcTpoB, Ha KOTOPOM CTOSLI IBOPELL, UMEJ ISITh CTaAMEB B IMAMETPE; 9TOT
OCTPOB, a TaKXXe 3eMJISIHbIE KOJIblia U MOCT IIMPUHOM B IUIETp Llapu 00Be I
KPYTOBBIMM KaMEHHBIMU CTEHAMM 1 HAa MOCTaXx y IIPOXOJ0B K MOPIO BCIOAY
nocTaBuju 6aliHu 1 Bopota. KaMeHb 0e/10ro, Y4epHOro u KpacHoOro 1BeTa
OHU 0OBIBAJIM B HEIpaX CPeIMHHOIO OCTPOBA U B HEJpax BHEIIIHETO 1 BHY-
TPEHHETO 3eMJISTHBIX KOJIe1l, 2 B KAMEHOJIOMHSIX, TJIe C IBYX CTOPOH OCTaBaJIUCh
yr1yOJIeHUsI, IEPEKPHITHIE CBEPXY TEM K€ KAMHEM, OHM YCTpanuBaJIl CTOSIHKI
111 Kopabseii. Eciim HeKoTopble CBOM MOCTPOMKY OHU JeJIaJIvi TMIPOCTBIMM,
TO B IpyTUX OHU 3a0aBbI paay UCKYCHO COYeTaIM KaMHU Pa3HOTO IIBEeTa, CO-
00111as1 UM €CTECTBEHHYIO ITPEJIECTh; TAKXKE M CTEHbBI BOKPYT HAPY>KHOTO 3€M-
JISTHOTO KOJIb1Ia OHM I10 BCEI OKPYKHOCTHU 00/1eJ1aIi B MEIb, HAHOCSI METaJLII
B pacIjiaBJI€eHHOM BUJIE€, CTEHY BHYTPEHHETO Bajia OKPBUIN JIMTHEM U3 0JIO-
Ba, a CTEHY CaMOT0 aKpOToJis — OPUXaJKOM, UCITYCKaBILIUM OTHUCTOE OJ1u-
CTaHMUE.

OOwuTanuiie uapeil BHyTpY aKpormoJis ObUIO YCTPOSHO CJIeIYIOIINM 00-
pazoMm. B camoM cpenoTounu CTOsIT HEAOCTYIIHBIN CBATOM xpaM KieiiTo u
[ToceiimoHa, 0OHECEHHbIN 30JI0TOM CTEHOM, U 3TO OBIJIO TO CaMOe MeCTO, TAe
OHU HEKOIIa 3a4yajy U MOPOIWIN MOKOJIEHUE AECSITU [apeBUYEii; B YeCTh
BTOTO €XXEeroIHO KaXIOMY M3 HUX 30 BCEX AECSITU YAEJIOB IOCTABIISUIU Clo/ia
JKepTBEHHBIE HAYaTKMW. bbu1 1 XpaMm, mocBsieHHbI ogHoMY Iloceiinony,
KOTOPBIA MMEJI CTaauii B JUIMHY, TPU IIJIETPa B IIMPUHY U COOTBETCTBEHHYIO
3TOMY BBICOTY; B O0JIMKE XKe IIOCTPOMKM ObLIO HEUYTO BapBapcKkoe. Beio BHel-
HIOIO OBEPXHOCTh XpaMa, KpoMe aKpOTEpUEB, OHU BBLIOXKUIU CEPEOPOM,
aKpOTEePUU XKe — 30JI0TOM; BHYTPU B3IJISIAY SIBJISUICS TIOTOJIOK M3 CJIOHOBOM
KOCTHU, BECh U3YKpallleHHBII 30JI0TOM, CEpeOPOM U OPUXATIKOM, a CTEHBI,
CTOJIIBI U TIOJIBbI CIUIONIb OBIJIM BBUIOXKEHBI opuxajkoM. IloctaBrim TaM u
30JI0ThI€ U3BAsIHUS: caM OOT Ha KOJIECHUILIE, TIPABSIIIMA IIECThIO KPbLIaThIMU
KOHSIMU U TOJIOBOI IOCTAIOIIMIA 10 MOTOJIKA, BOKPYT Hero — cto Hepenn Ha
nenabdurHax (0o JIIoaU B T€ BpeMeHa MPeACTaBIsIv cebe UX YUCIIO TAKUM),
a TakKe ¥ MHOTO CTaTyi, IMTOXEePTBOBAHHBIX YACTHBIMU JTnaMu. CHapyKu
BOKPYT XpaMa CTOSIJIM 30JI0ThIe M300pakeHUsI KeH 1 BCeX TeX, KTO IIPOU30-
IIIeJT OT AECITH LIapeil, a TakXKe MHOXKECTBO IPOUYMX JOPOTUX IMTPUHOIIEHUI
OT LIapeii ¥ OT YaCTHBIX JIUIL 3TOTO FOPOJia ¥ TEX TOPOIOB, KOTOPHhIE ObLIIN €My
MOABIACTHBI. AJITaph MO BEeJIUYMHE U OTACKE ObLT cOpa3MepeH 3ToMy 00-
raTCTBY; paBHBIM 00pa30M M LAPCKMI ABOpELl HaXOAMWJICS B HaajlexKalei
COpa3MEpPHOCTH KaK C BEJIMYMEM JepKaBbl, TaK U ¢ YOPAHCTBOM CBSITUJIMILL.

K yciryram mapeii ObL1O ABa UCTOYHUKA — POIHUK XOJOMTHOMN U POJHUK
ropsiueii Boabl, KOTOPhIE JaBaJI BOAY B M300MINUU, U IIPUTOM YIUBUTEIHHYIO
KaK Ha BKYC, TaK U MO LEJUTEJbHOM cCujie; uX 00BeJIM CTEeHaMU, Hacaauau

305



MPU HUX TTOAXOJSIIIME K CBOMCTBY 9TUX BOJI JIEPEBbS U HATIPABUJIU 3TU BOJbI
B KyMNaJibHU, U3 KOTOPBIX OJHU OBLIU MO OTKPBITHIM HEOOM, IPYTHUE XKe, C
TETLJION BOJIOM, ObUIM YCTPOEHBI KaK 3UMHUE, IPUYEM OTIEIbHO MIJIs LIapei,
OTJEJIBHO JUISI TPOCTHIX JIIOJEH, OTAETBHO IS XKEHIIUH 1 OTASIBHO JIJIsI KOHEl
U TTPOUYUX TTOIBSIPEMHBIX )KUBOTHBIX; U KaxKasl KynaJibHs Obljla OTeIaHa CO-
OTBETCTBEHHO CBOEMY Ha3HAUCHMIO. M3IUIIIKY BOJBI OHU OTBEJIU B CBSIILIEH-
Hyto poiity Iloceitnona, rae 6;1aroaapsi MJI0I0POAHON TTOUYBE POCU AEPEBbs
HEMMOBEPHOM KPacoThl U BEJIMYMHBI, a OTTYJA ITPOBEJIU 0 KaHajlaM Yyepe3
MOCTBI Ha BHEIITHUE 3eMJIsTHbIe KoJiblla. Ha aTux Kojibliax coopyauin OHU
MHOXECTBO CBATWJIMIIL Pa3JIUYHBIX O0KECTB U MHOXKECTBO CaJ10B M TUMHACH -
€B JIJIs1 yIIpaxkHeHUsI MyXell 1 KoHeli. Bce 3To Ob110 paconoXkeHo OTaebHO
JIPYyT OT Apyra Ha KaXJOM M3 KOJIbIIEBUIHBIX OCTPOBOB; B UMCJIE TTPOYETO
nocpearnHe caMoro 00JIbIIOrO KOJIbla Y HUX ObLT YCTPOEH UMIOAPOM s
KOHCKMX 0€roB, UMEBIIWN B IIUPUHY CTaAW, a B IJIMHY LIEIIINNA 10 BCEMY
Kkpyry. [1To Ty U IpyTy1o CTOPOHY €ro CTOSIM MMOMEILEHUs 1JIs1 MHOXeCTBa
LIApCKUX KOTIbEHOCIIEB, HO 60JIee BEpHbIE KOMTbEHOCIIbI ObLIM pa3MelleHbl Ha
MEHBIIIEM KOJIblle, OJIMKe K aKpOIOJII0, a CAMbIM HaJeXKHBIM U3 BCEX ObLIU
JlaHbI TTOMEIIEHUs] BHYTPU aKpOIIOJisl, pSIIOM ¢ oduTanuiiem Laps. Bephu
ObLIM HATIOJTHEHBI TPUEPAMU U BCEMU CHACTSIMM, KAKME MOTYT IMTOHAT00UTHCS
JUTSI TPUEP, TaK UTO BCETO ObLIO BIOBOJb. TaK ObLIO YCTPOEHO MECTO, T/1€ KUIU
napu. Eciv xxe MUHOBaTh TPU BHELTHUE FaBaHU, TO TaM IIUIa MO KPYry Ha-
YMHaBIIASICSI OT MOPSI CTeHa, KOTOpasi Ha BCeM CBOEM MPOTSIKEHUU OTCTOsIIa
OT caMOro OOJIbIIIOTO BOJAHOIO KOJIblia M OT TaBaHU Ha MATHAECAT CTAMEB;
OHa CMbIKaJach OKOJI0 KaHaJla, BEIXOAMBILETO B Mope. [IpocTpaHCTBO BHYTpHU
Hee ObUIO TYCTO 3aCTPOEHO, a MMPOTOK U camMasi 0oJIbllasi TaBaHb ObLIM IIepe-
MOJIHEHBI KOPaOJISIMU, Ha KOTOPBIX OTOBCIOAY MPUOBIBAJIU KYTILIbI, U IPUTOM
B TaKOM MHOXECTBE, UTO IHEM 1 HOUBIO CJIBIIIATUCH TOBOP, IIYM U CTYK.
HTtak, Mbl OoJiee MJIM MeHee TTPUIIOMHUIIN, YTO ObLIO paccKa3aHO TOraa
0 ropoJie U O IpeBHEM oOuTauie. Ternepb MomnbITaeéMcsi BCMOMHUTD, KaKO-
Ba ObLIa MPUpPOa CETbCKON MECTHOCTU M KaKMM 00pa3oM OHa Obliia yCTpo-
eHa. Bo-niepBbIx, ObLJIO CKa3aHO, UTO BECh ATOT Kpail Jiexkasl 04eHb BBICOKO
U KPYTO OOpBIBAJICS K MOPIO, HO BCS paBHWHA, OKpY>KaBllasg TOpoJ U caMa
OKpYK€HHasl TopaMu, KOTOpble TSIHYJIMCh 10 CaMOTO MOps, siBJisiia COOOM
POBHYIO TJ1a/ib, B JIJIMHY TPU THICIYU CTAJAUEB, & B HAIPABJIEHUN OT MOPS K
cepearHe — JBe Thicsiuu. Best aTa yacTh ocTpoBa Obljia 0OpallieHa K 0XKHOMY
BETPY, a C CEBEPA 3aKPbITA TOpaMu. DTU TOPbI BOCXBAJISIOTCS MIPEAAHUEM 3a
TO, YTO OHU 10 MHOXECTBY, BEJIMUMHE U KPACOTE IMTPEBOCXOANIN BCE HbIHEIII -
HUeE: TaM ObUIO 0O0JIbIIIOE KOJUYECTBO MHOTOIIOAHBIX CEJICHUM, ObUIN PEKH,
03epa M Jiyra, 10CTaBJISIBILIME MTPOMUTAaHUE BCEM POJaM PYUYHBIX U AUKUX XKU-
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BOTHBIX, 2 PaBHO 1 OTPOMHbIE Jieca, OTJMYABIIMECS pa3HOOOpa3reM Mopoj,
B U300MJIAM TOCTABJISBIINE AEPEBO IS JTI000TO feja. TakoBa Oblia yIioMsi-
HyTasl paBHUHA OT IIPUPOJIbI, a HaJl YCTPOEHUEM €€ TTOTPYAMIOCh MHOTO 11a-
peii Ha MPOTSKEHUU MHOTUX MTOKoJieHU . OHa siBjisijia cOO0M MpoI0aroBaThlit
YEThIPEXYTOJIbHUK, T10 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 OBLJIO TAKOE TBOPEHUE PYK YETOBEUECKUX, BHITTOIHEH-
HOE B IIpuaavy K ApYyruM paboTraMm, HO MBI 00SI3aHBI IIepedaTh TO, 4TO
CJIBILLIAJIM: OH OBLJ MPOPBIT B IJIYyOMHY Ha IUIETP, IIIMPUHA Ha BCEM IIPOTSIKe-
HUM MMeJa CTaAuii, JJIMHA Xe 110 TIepuMeTpy BOKPYT BCeil paBHUHBI Oblila
JecsaTh Thicsd ctaaueB. [TprHuMast B ce0s1 TOTOKM, CTEKaBIIKE C TOP, X OTU-
0asi paBHUHY, Yepe3 KOTOPYIO OH B pa3IMUHbIX MECTaX COSUHSIIICS C TOPOJIOM,
KaHaJl u3iauBajcs B Mope. OT BepXHero yyacTka KaHaja K ero y4yacTKy, IIe/1-
1LIeMY BJI0JIb MODSI, ObLIY MPOPBITHI ITPSIMbIE KAHAJIBI TOYTH B CTO (DYTOB 111U -
PUHOI1, MpUYeM OHU OTCTOSUIM APYT OT Apyra Ha cTo ctagueB. CoeqMHUB X
MEXIy CO00I M ¢ TOPOAOM KOCBIMU MPOTOKAMM, IO HUM TePEMpaBIsLIv K
ropozy Jec C Top ¥ pa3HoOOpa3HbIe IJIOAbI. YpoxKaii CHUMAJIM IO ABa pa3a B
roji, 3MMO¥i MoJiyyasi opollieHue oT 3eBca, a JIETOM OTBO/ISI 3 KAHAJIOB BOJIbI,
MCTOYaeMbIE 3€MJICIA.

Yro KacaeTcs yncia MyxXei, IpUroJHbIX K BOMHE, TO 3[1eCh CYIIIECTBOBA-
JIM TaKKE YCTAaHOBJICHUST: KaXKIbIi1 Y9aCTOK paBHUHBI JOJIKEH ObLI IIOCTABJIATh
OIHOI0 BOMHA-IIPEABOIUTEIIS, IIPUUEM BEIMYMHA KaxKI0ro yyacTka Oblia
JIECSATh Ha NECSITh CTAIUEB, 4 BCETO YYAaCTKOB HACUYUTHIBATIOCH IIECTHAECST
TBICSIY; @ T€ IPOCThIE PATHUKMU, KOTOPbIE HAOMPAJIUCh B HECYETHOM UKCIIE U3
TOp U U3 OCTAJIbHOU CTpaHbl, COOOPA3HO C UX JICPEBHSIMUA U MECTHOCTSIMU
pacIpeaesiiCch Mo yyacTKaM MEXIy IpeaBoauTeasaMu. B ciydyae BoiiHbI
KaXIIbIi MTPEABOIUTENb 00s13aH ObLI MOCTABUTH IIECTYIO YaCTh OOEBOI KO-
JIECHUIIBI, TaK, YTOOBI BCETO KOJECHUII OBLIO AECITh ThICAY, a CBEPX TOIO,
JIBYX BEPXOBBIX KOHEN C IByMsI BCAITHUKAMU, IBYXJIOIIAAHYIO YIIPSIKKY 0€3
KOJIECHMIIbI, BOMHA C MaJIbIM IIIUTOM, CITOCOOHOTO COUTH C Hee U OUTHCS B
neureM 0010, BOZHMILY, KOTOPBII MpaBUJI Obl KOHSIMM YIPSIXKKHU, ABYX TOTLIN-
TOB, I10 ABa JIyYHMKA U TIpalllHMKA, IT0 TPOe KaMHEMeTaTe e 1 KOIIeHIIINKOB,
110 YeThIpe KopabdeablinKa, YTOObI Hadpaaoch JOCTATOYHO JIIOACH Ha o011Iee
YKCJIO THICSYM ABYXCOT Kopabsieil. TakoBbI ObLIM OTHOCSIIIIMECS K BOMHE Ipa-
BUJIa B 00J1aCTU caMOTO 1iapsi; B A€BITU APYTUX 00JaCTSIX ObLUIM U ApyTUe
npaBuia, U3JIaraTb KOTOPbIE TOTPEOOBAIO OBl CIUIIIKOM MHOTO BPEMEHU.

ITopsinku OTHOCUTEBHO BACTE! 1 JOJDKHOCTEH ¢ caMOTo Havasia ObLId
YCTaHOBJIEHBI ciaenyomue. Kaxnpiii 3 gecsatu napeii B cBoeit 00J1acTu U B
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CBOEM TOCYAapCTBE MUMEJI BJIaCTh HaJl JIIOJbMU U HAJl OOJIBLIEH YaCThIO 3a-
KOHOB, TaK UTO MOT KapaTbh U Ka3HUTb JIIOOOTO, KOTO MOXKeIaeT; HO UX OT-
HOILIEGHUS APYT K IPYTY B JIeJie MpaBJIeHUS] yCTPOsUIMCh coobpasHo ¢ Iloceii-
JIOHOBBIMU TIpeAnucaHusiMu [51], Kak Bejies 3aKOH, 3alMCaHHbIN TTePBbIMU
LapsIMU Ha OPUXAITKOBON CTejie, KOTOpast CTOSIIa B CPEIOTOUMU OCTPOBA —
BHyTpH Xxpama [ToceiigoHa. B aTom xpaMe oHM cOOMpaInCh TO Ha MSITHIA, TO
Ha IIeCTOM ToJI, TTIOIePEMEHHO OTMEPUBAsI TO YETHOE, TO HEYETHOE YUCIIO,
4yTOOBI CoBelaThcsd 00 00IMX 3a00Tax, pa3dupaTh, He JOITYCTHUI JU KTO-
HUOYIb M3 HUX KAaKOTO-JIM00 HapyIIeHUsI, 1 TBOPUThH cya. Ilepen TeM Kak
MPUCTYITUTH K CYAY, OHU BCAKUIA pa3 MPUHOCUIIM IPYT IPYTY BOT KAKyI0 MPU-
cAry: B poitie mpu cesatunuiie [ToceiinoHa Ha Bojie pa3ryjuBajiv ObIKU; U BOT
JIeCsITh Llapeil, OCTaBIIMCh OJHU U BO3ZHECIIN OOTY MOJIUTBY, YTOOBI OH caM
u30pa Juisi ce0s yroJHY0 XKePTBY, IPUCTYIAIU K JIOBJIe, HO 0e3 TpUMeHEeHUsI
JKeJie3a, BOOPYKEHHBIE TOJIBKO MaJIKaMK M apKaHaMM, a ObIKa, KOTOPOTO y/a-
JIOCh U3JIOBUTD, 3aBOAMJIM Ha CTEJIy U 3aKaJIbIBaJIM Ha ee BepIlIMHE TaK, YTO-
ObI KPOBB CTeKaJla Ha IMucbMeHa. Ha ymoMsiHyTO#t cTejie TOMUMO 3aKOHOB
OBLIO ellle U 3aKJISITHe, TPU3bIBaBIlIee BeJUKUe Oebl Ha FOJIOBBI TeX, KTO UX
HapyuT. [TpuHecs XXepTBY 110 CBOMM YCTaBaM U MpeaaB COXCKEHUIO Bee diie-
HbI ObIKa, OHU PA3BOAWIIM B Uallie BUHO M OpOcaii B HETO KaXKIbIi MO CTyCT-
Ky ObIUbEii KPOBHU, a BCE OCTaBILIeeCs KJIAJIA B OTOHb U TIIATEIbHO OYUILIAIA
creny. [Tocie aToro, 3aueprHyB U3 Yalllu BJAry 30JI0THIMU (prajlaMu U CO-
TBOPUB Hajl OTHEM BO3JIMSIHUE, OHU IIPUHOCWIN KJISITBY, UTO OyIyT YMHUTH
CyJ 10 3aITMCaHHbBIM Ha CTeJIe 3aKOHAM M KapaTh TOTO, KTO YK€ B YeM-JIM00
MPEeCTYIWJI 3aKOH, a cCaMU B Oy1yl1iieM I10 J00poli Bojie HUKOTAa He MOCTYIISIT
MPOTUBHO HATTMCAHHOMY Y OYIyT OT/IaBaTh U BHITTOJIHSTH JIMIIb TAKUE TIPU-
KazaHUsl, KOTOpbIe COOOPa3HbI C OTeUECKMMMU 3aKOHaMU. [TOKJISIBIIMCH TaKOM
KJISITBO#1 3a ce0sl CaMOro U 3a BECh POJI CBOUX ITOTOMKOB, KaXKIbIiA U3 HUX ITUJT
¥ BOABOPSUI (priajl Ha MECTO B CBIATHJIMIIE OOTa, a 3aTeM, KOrjaa Iup 1 Heo0-
XOIUMBIE OOPSIIbI ObLIM OKOHYEHbI, HACTYITaJIa TECMHOTA M KePTBEHHbI OTOHb
OCTBIBaJI, Bce 00J1aUalIvCh B TPEKPaCHEM e UCCUHSI-UePHBIE CT JIbl, YCaXKU-
BaJIMCh HA 3eMJTIO TIPU KJISTBEHHOM OTHEBUILIE M HOYBIO, [IOTACUB B XpaMe
BCE OTHU, CTBOPWIM CYIl U TIOJIBEPTAIUCH CYAY, €CIN KTO-JTU00 U3 HUX Ha-
PYIIWI 3aKOH; OKOHYMB CYI, OHU C HACTYIUICHUEM JHS 3aIlMChIBAIIN IIPU-
TOBOPBI HA 30JI0TOM CKPMXKAIU U BMECTE CO CTOJIAMU MOCBSILIAIN 00Ty Kak
naMsITHOE TIPUHOLIEHUE.

Cyl111ecTBOBaJI0 MHOXECTBO 0COOBIX 3aKOHOITOJIOKEHU O TIpaBax KaXK10-
ro U3 Hapei, HO BaxkHee BCero ObLIO clieylolliee: HU OJMH U3 HUX He JOJIKEH
ObLI NOABIMATb OPYXKMS IPOTUB APYTOro, HO BCE 00s13aHbl ObLIM PUIATH HA
MOMOIIb, €CJIU Obl KTO-HUOYIb BO3HAMEPUJICS CBEPTHYTh B OMTHOM U3 TOCY-
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JApCTB LAPCKUI pOJi, a TAKXKe 10 00blYalo MPEJAKOB CO00IIIa COBETOBATLCS O
BOITHE 1 TTPOYMX Jejax, YCTyIasi BEpXOBHOE IJITaBEHCTBO LapsiM ATJIaHTHIbI.
TTpuToM Heb3s ObLIO KA3HUTH CMEPTHIO HUKOTO U3 LIAPCKUX POIUYEH, ecin
B COBETE JIECSITU B IMOJIb3Y 3TOM MEPhI HE ObLIO MOJAHO CBBIIIE MOJOBUHBI
rOJIOCOB.

CToJib BEJIUKYIO M HEOOBIYaHYIO MOIIIb, MPEOBIBABIIYI0 HEKOTAA B TEX
cTpaHax, 00T YCTPOWJI TaM U HaIlpaBUJI TPOTUB HAILIMX 3€MEJb, COIJIACHO
NpeJaHuto, Mo cieayonleld TpuirnHe. B mponokeHue MHOTUX MOKOJIEHUI,
MOKy/la He UCTOIIMIACh YHAc/IeI0BaHHAasl OT Oora npupoja, npaBurean At-
JJAHTUbI TOBUHOBAJIMCh 3aKOHAM U XXUJIM B IPY>KO€ CO CPOJTHBIM UM OOXKe-
CTBEHHbBIM HayajoM: OHM OJIIOJIM UCTUHHbBIN 1 BO BCEM BEJIMKUI CTPOM MbIC-
Jiell, OTHOCUJIMCH K HEU30EKHBIM OIpeaeeHUSIM CYyIbObI U APYT K APYTY C
pa3yMHOM TeprenBOCTbIO, Mpe3upast BCE, KpoMe J00poJeTe I, HA BO UTO
He cTaBWJIM OOTaTCTBO M C JIETKOCThIO OYMUTAIU YYTh JIM HE 3a 10CaJHOE
OpeMsi TpyJbl 30J10Ta U MPOUYMX COKPOBUIL. OHU He TIbSIHENU OT POCKOIIIU,
HE TepsiJIM BJIacTU Haj coOO U 31paBoro paccynaka rnoj Bo3jieicTeueM 00-
raTcTBa, HO, XpaHs TPE€3BOCTb yMa, OTYETIMBO BUIEIM, UTO U 3TO BCE 00s13a-
HO CBOMM BO3pacTaHUeM 0011IeMY COIJIaCHIO B COEIMHEHUHU C TOOPOIETENbIO,
HO KOTJla CTAHOBUTCS MPEAMETOM 3a00T U OKa3bIBaeTCsl B YECTHU, TO U CAMO
OHO UJET MPaxoM U BMECTe C HUM ruOHeT nooponaeresb. [Toka oHu Tak pac-
CYyXIaJIu, a O0XECTBEHHAs NIPUPOJIa COXPaHsIa B HUX CBOIO CUJTYy, BCE UX
JIOCTOsSIHUE, HAMU ONMCcaHHOe, Bo3pacTano. Ho Koraa yHaciaenoBaHHas OT
Oora 10715 ocyiabesna, MHOTOKPaTHO pacTBOPSSICh B CMEPTHOM NMpUMeECH, 1
B0300J1aJ1aJ1 YeJI0BEeYECKM HpaB, TOTIa OHU OKa3aJuCh HE B COCTOSIHUU J10-
Jiee BBIHOCUTh CBOE OOraTCTBO M YTPaTWIM OJ1arornpucToiMHOCTD. 111 Toro,
KTO YMeeT BUIeTh, OHU SIBJISUIM COOOI TTOCTBIIHOE 3peulie, OO MPOMOTAIN
CaMylo MPEKPACHYIO U3 CBOMX LIEHHOCTEI; HO HECTTIOCOOHBIM YCMOTPETh, B
YeM COCTOMT UCTMHHO CYACT/IMBAsl XKM3Hb, OHU Ka3aJIUCh ITpeKpacHee 1 cYacT-
JIBee BCEro Kak pa3 Toriaa, Korja B HUX KuIesa 0e3ynepKHas )KaaJHOCTh U
cua.

U Bot 3eBc, Oor 60roB, OJIIOAYIINI 3aKOHBI, XOPOIIO YMEsI yCMaTpUBaTh
TO, O YEM Mbl TOBOPUJIN, TIOMBICJIIAJI O CJITABHOM POJI€, BIIABLIEM B CTOJIb XKaJl-
KYI0 pa3BpalleHHOCTb, U PEIIWJI HAJIOXKUTb Ha HETO Kapy, 1a0bl OH, OTPE3BEB
OT Oebl, HayuuJics 61arooopasuio. [ToaToMy OH co3Bas Bcex OOroB B ClIaB-
HEMIIYI0 U3 UX O0UTeNel, YTBEPXKISHHYIO B CPEIOTOUMU MUPA, U3 KOTOPOM
MOKHO JINLIE3PETh BCE MTPUYACTHOE POKICHUIO, M 00paTHJICS K COOpaBIIMM-
Csl C TAKMMU CJIOBaMMU...

[IIpomoskenue oo yrepsaHo, oo [1iaTon He ycmel ero AonucaTh )
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