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Ob ABTOPE

AxosaeB Cepreii Kupuanosuy —
WHXXEHeP-CTPOUTENb, KAHIUIAT TeX-
HUYECKUX HayK, TOUEHT Kadenpsl
WHXXEHEPHBIX KOHCTPYKIMit Cubup-
CKOTI'O roCy1apCTBEHHOTO UHAYCTPU-
ajgpHOro yHuBepcureta (r. HoBoky3s-
HELK), IOYETHBII paOOTHUK BBICIIIE- r
ro TEXHUYECKOro obpasoBaHus. B & :
1984 r. 3aKOHYMJI aCTIMPAHTYpPy Ha “ ’
Kadenpe Ke1e3006TOHHBIX KOH- e
CTPYKIIMI MOCKOBCKOIO MHXKEHEPHO-CTPOUTEIbHOIO MHCTUTYTA (ceivyac —
HNY MI'CY). B HacTos1iee BpeMsl SIBJISIETCS JUPEKTOPOM AccolMaliu
«Camoperymupyemast opranuzannsi « Kyzoacckuii mpoeKTHO-HayYHBIN LIEHTP»
U mpencenateseM DKCIEPTHOTO coBeTa Accouranuu. DKCIepT B 00JacTu
00cIeq0BaHMS CTPOUTEIBHBIX KOHCTPYKLIMI 30aHUI U coopyxkeHuii. [1po-
111eJ1 00yJyeHue Ha YeThIpeX MeXIyHapOIHbIX ceMMHapax o EBpokonam (eB-
poIeiicKM HOpMaM MTPOEKTUPOBAHUS CTPOUTEIbHBIX KOHCTPYKIIUIA), MPO-
Boaumbix B HUY MI'CY. OpranuzaTtop cemuHapoB 1o EBpokonam u ipyrum
BOIpOCaM TE€XHUUYECKOTO PEryanpoBaHus (00Caeq0BaHUE CTPOUTEIbHbBIX
KOHCTpYKLMI, ceiicmrka, BIM-TexHoaorum) aist CrelMaancToB MPOSKTHBIX
opraHu3aluii Accouuanuy 1, B ITocaeaHue Toabl, Bceii Cubupu, a Takxke
JIJIS1 CTYICHTOB U MperoaaBaTesieit apXuTeKTYPHO-CTPOUTEIbHOIO UHCTUTY-
Ta Cu6I’'MY. ABTOp HECKOJIBKMX ACCITKOB CTATE 10 MCCIIEIOBAHUIO paOOTHI
CTPOUTEIbHBIX KOHCTPYKIIMI 1 BOMMPOCaM TEXHUYECKOTO PeTyIMpOBaHUs B
ctpouTebcTBe. COaBTOP CEPUU U3 MSTU KHUT 1O PACUETY XKeJ1e300€TOHHBIX,
METAJNIMYECKHX U KAMEHHBIX CTPOUTEIbHBIX KOHCTPYKIINI C MCTIOIb30Ba-
HueMm EBpoKoJ0B, a TaKXKe KHUTH, MOCBIIIEHHOU BOMpocaM CTECHEHHOTO
KPY4YEHUS BJIEMEHTOB METAUTMYECKUX KOHCTPYKIMiA. [Tpeanoxui u paspa-
0aTbhIBA€T HOBYIO TEOPUIO MTPUUMH 3EMJIETPSICEHUI 1 U3BEPXKEHU I BYJIKAHOB
Ha 3emJe. ABTOP CepUM U3 YeThIPEX KHUT, TTOCBSIIIIEHHO BOIpocaM uccie-
JIOBaHUS CYILIECTBOBAHMS B MPOILJIOM Ha 3eMJie BbICOKOPAa3BUTOM 1IMBUIM -
3allMu, a TaKXe JECSATKOB cTaTell 1Mo JTaHHOMY BOITPOCY.




TobKO OTBpPATUTELHOE HEBEKECTBO

MOXeT He JyMaTh 0 TPO3HON UCTOPUU
BO3HMKHOBCHUST YEJIOBEKa,

HEOTBPATUMO OIpeIeIsIoNei

€ro JajibHe e Cy1bOBbI.

U A. E¢ppemos

«Jlopoea éempos. lobuiickue 3amemxu», 1980 e.

BBEAEHUE

CoBpeMeHHbIE YYEHBIE B 00J1aCTU UICTOPUHU 1 apXEOJIOTUM ITOCTACTHUE Ie-
CSITKM JIET BCE Yallle CTAHOBSITCS B TYIIUK Y HE MOTYT Bpa3yMHUTEJIbHO 00b-
SICHUTh HOBBIE apXEOJOTrMUYeCKMe HAXOAKU 1 OTKPBITUS. DTO IPOUCXOIUT
IIOTOMY, UTO YY€HbIE€ B CBOMX BHIBOJAX ITBITAIOTCS OIMMPATHCSI Ha OrpaHUYEeH-
HYIO 1 YaCTUYHO HEAOCTOBEPHYIO BEPCUIO XPOHOJOTUM UCTOPUIECKHIX CO-
ObITUiT ppaHIiry3ckoro ucropuka Mocuda Ckanurepa (1540—1609) u ppan-
my3ckoro yuénoro-uesyura JAnonucus [Nerasus (1583—1652). O6a nssecrt-
HBIX YYEHBIX MCII0Jb30BaJIM TOT OTpaHUYEHHBIN apXeoJOTNYeCKUl 1
MCTOPUUYECKMI MaTepuall, KOTOPBIIA UMeJICS B MX pacnopsikeHuun B XVI—
XVII BB. BO3MOXXHO, UTO €C/iv ObI 3TU IBa YYEHbBIX UMEJIU Y CeOsI MO pyKOit
COBPEMEHHBIE ICTOPUYECKIE U apXEOJIOrMIECKIE MaTepUaJIbl, TO MX XPOHO-
Jlorust Hocuia Obl COBEpLIEHHO Apyroii xapakrep. OaHaKko 3a MpolIealme
CTOJIETUS BCE HAYKU CAeJIaId FTMTAaHTCKUI PhIBOK BIIEPEI, HO MCTOPUS U ap-
XEOJIOTHS TOYEeMY-TO 3aCTPsSUIM Ha YPOBHE UCTOprYecKoil xpoHosoruu XVII B.
B uyem npuunHa? B HBIHEIIHMX CEIOBJIACHIX aKaIeMUKaX WIX B YEM-TO e1e?
Crout o0OpaTuTh BHUMAaHME Ha TO, YTO KaK TOJIBKO YUeHBIMHU yCTaHABIMBA-
€TCsI JTaTUPOBKa 1JIsI HOBBIX 00HAPYKEHHBIX apTe(haKTOB WIN APEBHUX COOPY-
JKEHU# B AECSATKHU THICSY JIET, TO Cpa3y APYTMMM YYSHBIMU BBIITOJIHSIIOTCS
MOBTOPHBIE UCCIIEIOBAHNUS, KOTOPBIE IIPUBOISIT KPaMOJIbHYIO JaTUPOBKY B
COOTBETCTBMM ¢ O(PULIMAILHO MIPUHATOM XpoHonorueit Ckaymurepa—IleraBus,
KOTOpas IpeamnojaraeT, YTo YeJoBeuecKast HUBIIM3allis Hadyaula CBoe pa3-
BUTHE He IECATKH THICSY JIET Ha3al, a TOJIBKO 5-6 ThIC. JIET Ha3al.

OnHako UMeTCs (DaKThl, KOTOPhIE CBUIETEILCTBYIOT, UTO YEI0BEeUeCKas
LMBUIN3aLMs cTaja GOpMUPOBAThLCS HE THICSIYM, a ASCITKM THICSY JIET Ha3a/l;:

— HaJIW4Me IPEBHUX COOPYXKEHUM U apTe(haKTOB, CBUAETEILCTBYIOIINX O
BBICOYAMIIINX TEXHOJIOTMSIX B ITPOIIIOM, KOTOPHIE ITOKA HE TOCTUKMUMBI JIJIST
COBPEMEHHOI LIMBUIN3AIINN;

— cymectBoBaHue 25—40 ThIC. JIeT Ha3aJ HAILIMX IIPEIKOB, C 00beMOM
Mo3ra Ha 25—30 % 6o:blie, 4eM y COBPEMEHHOTO YeJIOBEKa;
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— BCe yBEJIMUMBAIOIIMICSI 00BbEM UCCIeI0BaHU, 10KA3bIBAIOIIUIA HE0-
CTOBEPHOCTbD CYIIECTBYIOLIEH UCTOPUUECKON U apXeoJoTuueckoii uH(opma-
LIMK O MPOIILIOM YeJIOBeUecTBa.

[Tpu cioBe «HeaHAePTalIbIIbl» Cpa3y BCIIOMUHAIOTCS (poTorpadum c pe-
KOHCTPYKIIMEM HEOTIPSATHBIX BOJOCATBIX M HEKPACUBBIX JIULL MOJTYJIIOJAENA WU
MOJIyOo0€e3bsiH, KOTOPBIMU WJUTIOCTPUPOBAHBI KHUTH O TPOUCXOKIESHUH JTt01e
W HachlllleH MHTepHeT. Kak Oy/1To KTO-TO 1ieieHanpaBIeHHO X0UeT Hac yoe-
JUTh, YTO HEAHIEPTaJIbLIbl OYEHb TPUMUTHUBHBI U UMEIOT OY€Hb MaJio O0l1Ie-
ro ¢ coBpeMeHHbIMM JiIoabMU. Ho Korna HaunHaelb 6oJiee riryooKo pa3ou-
pathbcsl B BOMpPOcax MPOUCXOXIEHHUS, MECTOHAXOX/IEHUS U DBOJIIOLIMN He-
aHJIepTajbleB, TO BBISICHSIETCS, YTO COBpEMEHHbIE HayYHbI€ UCCIIETOBaAHMS
(opMUPYIOT COBEPLICHHO APYroil B3I Ha HeaHIepTalblieB, KaK Ha BO3-
MOXKHBIX co3faTesieii TepBoil nuBuan3aluu Ha 3emie. [TpakTuuecku Bce
HaceJIeHue IUIaHEeThl MMEET reHbl HeaHaepTaiblieBs (10 4 %), 3a UCKIIOUEHU-
eM achprKaHLEeB, XUBYIIMX 0>kHee Caxaphbl. JIaBHO YCTaHOBJIEHO, UTO 00BEM
MO3ra HeaHIepTalblieB MPUMEpPHO Ha 25 % 06oJbliie 00beMa MO3ra COBpe-
MEHHOTO YeJI0BeKa, a HEJABHO MOSIBUJIMCH JJOKA3aTeIbCTBA TOTO, YTO MO3T
yesIoBeKa YBeJUUMBAETCs TTPY BO3pacTaHUM 00beMa royyaeMoii MHGopMma-
1IMU, TO €CTh C pa3BUTHEM LIMBWIM3aLUKU. Y 1ocTaTouHO 3a0aBHO BBITJISIISIT
MPEANOJ0XKEHMS Psiia YUSHBIX, UTO OOJIBIION MO3T HeaHIepTaIbleB CBSI3aH
€ UX 000COOJEHHBIM TPUMUTUBHBIM CYIIIECTBOBAHUEM. YCTAHOBJIEHO, UTO
HeaHJepTalblbl MTPEUMYIIECTBEHHO ObLIM CBETJOKOXUE U rojlyOoraasble, a
TakxKe ObLIM XOpolIo (hM3MUYECKU Pa3BUTHI. A 3TO SIBJSIETCSI XapaKTepHOM
YepToit BCeX IPEBHUX «OOTOB», OMUCHIBAEMbIX B JIereHAax oT Me3oaMepuKu
u 1o ApeBHeil Iperuu. MHTepecHO, YTO MHOXECTBO U3BECTHBIX YUYEHBIX U
nucaresieid, a Takke BbIAAIOLIMXCS M0 CBOMM CITIOCOOHOCTSIM JIO/Iel UMEeIoT
XapaKTepHbIe YEePThl HeaHIepTablieB — LIMPOKUIA HOC, OOJIbIIINE TOTYObIe
WJIM CBETJIO-CEPhIE I1a3a, MOIIIHbIE HAAOPOBHBIE IyTH, a TAaKXKe HEOOJIbILION
pocT. CTOUT 3aMETUTh, UTO Ha3BaHUE «HEaHAECPTANIbIIbI», KOTOPOE CBSI3aHO
C MECTOM HaXOXJEHMUSI MEePBbIX OCTAHKOB HAILLIMX MPEIKOB € OOJbIINM 00b-
eMoM Mo3ara, — gojauHa HeanaepTaib B [epMaHuu — SIBJISIETCSI HE KOPPEKT-
HBIM 7151 TIofieli, TOCMOACTBYIOIIMX B MPOIILIOM MPaKTUUECKU Ha BCel Iia-
HeTe. Y3Ke HalIeHbl OCTAHKM JIIoJe ¢ 6oMbInM 00beMoM Mo3ra (Ha 30 %
OOJIBILINM, YEM Yy COBPEMEHHOTO YesioBeka) B FOxkHO-AdpUKaHCKOI peciy-
OJIMKe B paiioHe rocesieHusi bockorl, KOTOpbIX CTajli Ha3bIBaTh «00CKOMaMU»,
XOTSI OHM, BEPOSITHO, SIBJISIFOTCS TIPEACTABUTENSIMU TOM XK€ ApeBHEN LIUBU-
JIM3alMH, YTO U «HeaHAePTaIbIIbl». M 3TO SIBHO majeKko He MocaeIHue Ha-
XOJIKA OCTAHKOB Ha TUIAaHETEe HaIlIUMX MPEAKOB ¢ OOJIbIIIMM 00bEMOM MO3Ta.



CreioB cyiiecTBOBaHUS Ha 3emile ApEeBHE BHICOKOPA3BUTOM ITMBUIIN3A -
1M 6oJjiee YeM JOCTaTOUHO, U CErOfHS MaJlo KTO COMHEBAeTCs B €€ Cylle-
ctBoBaHuM. [IpaBna, psa ucciaenoBaTeseil CUNTACT, YTO Ta IUBUIM3ALIMS
Oblj1a co3/laHa MHOTLJIAHETSIHAMU, KOTOPbIE 3aTeM UCYE3JT He U3BECTHO Ky/1a,
He 0CTaBUB 0 cebe HUKaKuX ciaenoB. [1pu aTom psia uccienoBaTeneit uieT
JI0Ka3aTeJIbCTBA CYlLIeCTBOBAHMSI APEBHE LIMBUJIM3AIIMU MUJUTMOHBI JIET Ha-
3al, a psIa «McclieoBaresieii» — HeCKOJIbKO coT JieT Ha3an. [locienHue B3s-
ThI B KaBbIUKU, TaK KaK JOBOJIbl 3TUX «HCClIe0BaTe/Iel» MPOCTO abCypIHbI,
Uy HUX HET HUKAKUX MaJo-MaJbCKHU YOeIUTEIbHBIX J0KA3aTebCTB HeAaB-
HETO CyIIeCTBOBaHMSI U TUOEIM LIMBUJIM3ALIMU. Y UccienoBaTeeid «MUJITMOH-
IIMKOB» TaK>K€ HET HUKAKKX I0Ka3aTeIbCTB CYIIECTBOBAHUS APEBHEN 111 -
BUJIM3ALMU MUJIJTMOHBI JIET HA3a/1 IO BIOJIHE MOHSITHOM MTPUYMHE — MPOLLLIO
CJIMIIIKOM MHOTO BpEMEHHU M KaKue-JI100 apTedakThl COXPAaHUTHCS 32 3TO
BpeMsI IPOCTO HE MOTJIH.

JlaHHas1 KHUTA SIBJISIETCS, CBOETO pOjia, MOABEISHIEM UTOTOB MHOTOJIET-
HUX MCCJIeIOBaHU I aBTOpa, KOTOPBI 3aMHTepecoBasCs TEeMOM CyllecTBOBa-
HUS ApeBHel nuBwin3auuu B 2018 rogy v MOAroTOBWI K U3JaHUIO 5 KHUT
Ha 3Ty Temy. C caMoro HauaJjia uccjieJoBaH1 aBTOP UCXOIMNJ U3 OCHOBHOM
BEpPCUM MPUYMH Pa3BUTHUS UICTOPUIECKUX COOBITUI — OTCYTCTBUE JIYHBI, Kak
CIyTHUKA 3eMJIM, C MOMEHTa 00pa30oBaHuUs MOCIEeNHEH, U MePUOJUYECKUE
commkeHust JIyHol ¢ 3emiieit, COmpoBOXIaeMble KaTaKInu3MaMU — METeO-
PUTHBIMU M aCTEPOUTHBIMU OOMOAPAMPOBKAMU, 3EMJIETPSICEHUSIMU U L1yHAa-
MH. IMEHHO 3Ta BepcUsI TT03BOJIMJIA OTBETUTh Ha OOJIBIIMHCTBO BOIIPOCOB,
Ha KOTOpbIE HE MOXET YOeIUTE/IbHO J1aTh OTBET CYILeCTBYIOIasl HayKa: 00-
pa3zoBaHue yris, HepTH, raza u Mejaa Ha 3emJie [15]; BBIMUpaHUe KUBBIX
OPraHU3MOB 1 PACTEHUI Ha IUIaHETe; TPUUMHBI 3eMJIETPSICEHUI; CTPOUTEb-
CTBO APEBHUX 3aIUTHBIX KAMEHHBIX 1 TIOI3EMHBIX COOPYKEHUI 1 PsII IPY-
TMX MEHee 3HAaUMMBbIX BOIPOCOB. DTa BepCcUsl OMPoOBepraeT YCTOSIBIINECS
B3IJISIIbI YYEHBIX HA TO, YTO «AHTUYHBIE» KAMEHHbBIE COOPYKEHMSI CTPOUJINCH
B riepuonbl ApeBaux Ipetny n Puma. DT HeceiilcMOCTOMKIE COOPYKEHUS
HE MOTJIU CTPOUTHCS B TIEPUO/IbI CUIIbHBIX 3emiieTpsiceHuid B Cpenn3eMHO-
MOpbe, a ObLIT MOCTPOEHBI 60s1ee YeM 3a 12 ThIC. JIET IO 3TOTO MPU OTCYTCTBUU
3eMIIETPSICEHUIA Ha T1aHeTe (cM. paszaen 4.2.6).

Kak 1 Bce HauMHatolye uccieaoBaTeu IpeBHel ICTOPUM, aBTOP TEPBO-
HavyaJIbHO CBSI3bIBAJI CYIIIECTBOBAHUE JPEBHEN BHICOKOPA3BUTOM LIMBUIN3A-
11U ¢ JiereHaapHoit Atnantuaoii [11; 12; 13], BcemupHO pacniuapeHHO Thl-
csiYaMM rccaenoBaresieil. OqHako B Ipoliecce MCCAeI0BaHMi CTaIo TTIOHST-
HO, 4TO ATJIaHTH/Ja HE MOTJIa SIBJISITbCSl APEBHEN LIMBWIM3aLKel BLICOKOTO
ypoBH:1 [15]. CobcTBeHHO, [T1aTOH B CBOMX M3BECTHBIX Auanorax « Kputuii»
u «TuMeit» onuchIBaeT ypoBEHb CPeTHEBEKOBOTO rOCyAapcTBa, HO UMEIOlIe-
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ro psii UYHTEPECHEU X OCOOEHHOCTEN Ha CTalui CBOEro oopa3oBaHUs U
MepBOHAYAIBHOTO Pa3BUTHS. DT OCOOEHHOCTH MO3BOJISIIOT C/IeJIaTh BBIBO/I,
YTO roCyIapcTBO ATJIaHTUIA, a TAKXKe P APYrux rocyaapcets (mpa-Ipenus,
npa-Erurner u n1p.) chopMrupoBainuch Ha OCTaTKax JIpeBHEN LIMBUIM3ALIUU
Haakasi, MmeTpornosiust KOTOpoi epBOHAYaIbHO HAXOIUJIACh Ha JIETEHTAPHOM
KoHTUHeHTe My B TuxoMm okeaHe, a IocJie ero yHUUTOXEHMUSI, PU MaieHUu
TUTAaHTCKOTO acTepouia MeEPEMECTUIACH B KOJIOHUU B €BPOTIEMCKOM YacTu
matepuka EBpasusi. BnepBble ucciieqoBaHus, Kacaloliyecs CylecTBOBaHUs
nuBuin3auuu Haakan Ha moru0OiineM KOHTUHEeHTe My, ObLIM BBIMOJIHEHBI
anrmmyanmHoM Ye€pusapaom B 30-e rr. XX B. [1poBons nccienoBaHus B Te-
YEHUE MHOTUX JIET M UCTPATUB Ha 3TO MTIOUYTU BCE CBOE cocTosiHue, YeépuBap
B KOHIIE CBOEH >XM3HU U3JaJl LeJbli sl MHTepecHelux KHur [7; 8; 9],
Kacaroluxcs ApeBHe [IMBUIU3ALINU.

CTpyKTypa KHUTU TTOCTPOEHA TaKMM 00pa3oM, UTOOBI TTIOHSITHO U apry-
MEHTHUPOBAHHO U3JIOXUTh UMEIOLIUICS UCTOPUYECKUIA MaTepua, IMOCeN0-
BaTeJIbHO JOKa3bIBAIOIIMI CYIIIECTBOBAaHUE APEBHEN [IMBUIM3ALIMU HA 3eM-
Jie JeCATKHU ThICSY JIET Ha3a/l, XPOHOJIOTHUIO MPOU3OIIEAIINX KAaTaKIN3MOB
[14; 15], npuBeaIIMX, B TOM 4YMCJIe, M K THOEIN IpeBHEM LIMBUIM3ALUN, a
TAKXKE YKa3bIBAIOIIMIA HA BEPOSITHBIX CO3ATeNICH MEPBOU LIMBUIN3ALIAY HA
3emiie — HeaHJiepTajblieB. XPOHOJOIMs KaTaKJIM3MOB Ha 3emiie, KOTopasi
paHee yxxe npejjarajiach aBTOpoM ISl IIIMPOKOTo 00CYXIeHUs, 3a POILIe/-
111ee BpeMsi MOIOJHUIaCh HOBBIMU (DaKTaMU U B OTJIEJbHBIX MECTax cTajia
0oJiee TOUHOM. DTO KacaeTcs U BpeMEHHbBIX PAMOK XPOHOJIOTUU, CIBUHYTBIX
Ha MUJUIMOHBI JIET HA3a/l, BPEMEHM U MECTa MOSIBJICHUSI TTEPBOI LIMBUIM3ALUN
Ha 3emJie, a TakKe NMpuYrH ee rudenu. Kak rnmoguyepkuBajiu MHOIME UCCIIe-
JIOBaTeIM UCTOPUUYECKOTO MPOIILIOro, 3aJjadaMyu TaKOTO MCCJIeTI0BaHUSI SIB-
JISIETCS HE TOJIbKO IOCTOBEPHOE YCTAHOBJIEHUE MPOIUIBIX COOBITUM, B TOM
YUCJIEe U KaTaKJIM3MOB, HO U MPOTHO3MPOBaHME BO3MOXHBIX OyIyIIIMX KaTa-
cTpoduryeckux coobITUit Ha 3eMiie. BaXKHOCTb yCTaHOBJIEHMS JOCTOBEPHOCTHU
WCTOPUYECKUX COOBITUI B ITPOIIIOM, KPOME HayYHOI, UMEET ellie U 00JIbII0e
WUJIE0JIOTMYECKOE 3HAaUeHKE, TaK KAK MHOTUE HalluU, UCKaXKasi UCTOPUIO, Tpe-
TEHI0BaJIM Ha CBOIO UCKJTIOUUTEbHOCTh Ha 3eMJie. A 3TO B ITPOIILIOM MHOT'O-
KpaTHO MPUBOINIIO K KOH(MIMKTAM U BOMHAM Ha IUIAHETE, YHOCS UM KU3-
HU IECATKOB MUJUIMOHOB JIIOJICHA.

Bcsikoro pona nungopmanus o6 nnorutanersiHax, HJIO, BmelaTenbcTBe
«HEBEJIOMBIX CUJI» U MpoUee He paccMaTpuBajach, Tak Kak, IO MHEHUIO aB-
TOpa, 3Ta uH(hopMaLus SIBIsIeTCs (DeHKOBOI, 11eJIb KOTOPOI — OTBJIEUb BHU-
MaHMe ucclieoBaresiell oT 00beKTMBHOTO M HAyUHOTO aHaiu3a COObITUI U
(bakTOB, UMEBIIMX MECTO B JAJIEKOM IIPOIIIOM Ha 3emJie.



1. TEXHONOTUU APEBHEN LUBUNIU3ALIUN

TexHonmoruyeckuit pasuesl KHUTM HAYMHAETCS ¢ BO3yXOTJIaBaHUs, TaK
KakK, [0 MHEHUIO aBTopa, UMEHHO MCIT0JIb30BaHUE AUPUXKAOJIEH ¢ JIerKUuM
ra3zoM (BOAOPOIOM WJIM TeJIMEM ) 00YyCIaBJIMBaeT BCE T€ 0COOEHHOCTU TEXHO-
JIOTUiA, KOTOPbIE TPUMEHSIIUCH B IPEBHEN LIUBUIU3ALUY TIPU TOObIYE TTO-
JIE3HBIX UCKOIAEMbIX U UX TPAHCIIOPTUPOBKE, ITPU BO3BEACHUU KAMEHHBIX
COOPYXEHUH U MPU MOJATOTOBKE Teppac B Topax noj semieaenue. [1pu atom
CTPOUTEILCTBO OOJIBILIOTO YMC/a MUPaMu, CKaTbHBIX XPAMOB, TOJIbMEHOB,
MOA3E€MHbBIX COOPYKEHMI 1 0J1arOyCTPOEHHBIX MelIep, a TaKKe 1aMO o Beeit
MiaHeTe ObLIO BBI3BAHO B APEBHEM T'OCYIapCTBE HEOOXOAMMOCTBIO 3aIUThI
OT METEOPUTHBIX TOXAEH U 3eMJIETPSICEHUI TTPU MEPUOANYECKUX CONIUXKE-
Husix JIyHbl ¢ 3emieii. UMeHHO HE0OXOAMMOCTbBIO 3a1IUThl OT METEOPUTHBIX
OoMOapIMPOBOK OOBSICHSIETCS TIEPBOOYEPEIHOE Pa3BUTHE TAKMX TEXHOJIOTUIA
Kak 100bIva 1 00paboTKa KaAMEHHBIX MaTEPUAJIOB U aJIMa30B, UX TPAHCIIOP-
TUPOBKA Ha JIOObIE PACCTOSIHUS, CO3/IaHUE MMOJ3EMHOI aTOMHOI 3HEPreTU-
KU, CO3JaH1e YHUKAJIbHbBIX CTUIABOB METAJIJIOB 1 MOJy4YeHUE NCKYCCTBEHHBIX
KaMEeHHBIX MaTepUaIoB, MPEBOCXOSIIIMX 10 CBOMCTBAM MPUPOIHbIE KAMEH-
Hble MaTepuraibl, a TakKe co3naHne 3(PHeKTUBHBIX CUCTEM TEPPACHOTO 3eM-
JIeJIeus B ropax U BOJOCHA0XEHUSI.

1.1. BospgyxonnaBaHue

C TeXHOJIOrMYeCKOM TOUKHU 3peHUSsI APEBHEE BBICOKOPA3BUTOE TOCYIapCTBO
(MeTporioJius) 3HAYMTEIBHO MTPEBOCXOIUIIO YPOBEHb PA3BUTHS OCTAIbHOM
YyacTU HaceseHUs TU1aHeThl. Micxoas u3 uMmeroliieics nHpopMalmu, MOXHO
cZiesiaTh BBIBOJI, YTO B TO BPEMSI MOIbEMHAs CUJIa Kpbljla camoJieTa Obuia Ui
ellle HEM3BECTHA, WK CJTa00 U3yYeHa, HO BO3AYXOTJIaBaHUE YXKE CYIIECTBO-
BaJI0 — WCITOJb30BAIMChH JUPUXKAOIN U B HEOOXOIMMBIX CIydasix KpyITHbIE
yIpanJiseMble 000J0UKHU C Ta30M.

Nmeroniuecs apredakTbl, 1OCTATOYHO MOAPOOHOE ONMKUCaHUe KOHCTPYK-
LM qupuxabieii-BuMaH B ApeBHEMHIMNHCKUX «Begax», MHOrouncieHHbIe
KOMITAKTHBIE TIO TUIOIIAN «BEPTOJIETHBIC» TIOIIAAKHA TS AUPUKAOICH 1
Hajinyue 60JIbIIOro KOJIMYECTBA KAMEHHBIX 11apOB 110 BCE M1aHeTe, ya00-
HBIX JIJIS1 UICTIOJIb30BaHUSI B KaueCcTBe Oaljiacta Jisi AMpuxaoJsieit, cBuaeTesb-
CTBYIOT O TOM, YTO OCHOBHBIM CPEJCTBOM BO3/1yXOIlJIaBaHWS B IPEBHEM BbI-
COKOPa3BUTOM roCy1apCTBe SIBJSLTUCH AMprKaoin. YTo KacaeTcsi camoJieToB,
TO BO3MOXHO IPEBHUM MHXEHEPaM U B TOJIOBY HE TPUXOAUIIO, YTO MOXKHO
JIeTaTb Ha KOHCTPYKLMSIX TSIKesiee Bo3nyxa, MoXUparoluX OrpOMHOE KO-
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YEeCTBO TOIUIMBA 1 TPEOYIOIINX OOJIBIIIOE KOJIMYECTBO OTPOMHBIX IO TUIONIA -
I a3pOJPOMOB Ha IJIaHETe, KOTOPbIE MOTJIM MOBPEXIAThCS MPU TTEPUOIM -
YeCKHX METeOPUTHbBIX 0oMOapaupoBkax. MMeroTcst TokazaTeabcTBa TOro, 4To
TSI 321U TBI IUpUXKAOJIei TpU METEOPUTHBIX TOXKISIX UCITOIb30BaIUCh CITe-
LIMaJIbHO 000PYIOBaHHbIE ITElIepPhl B cKajiax (cM. puc. 6). Mcnonb3oBaTh ca-
MOJIETBhI KaK JieTaTeJbHbIE CPECTBA Ha HECKOJIBKO MOPSIAKOB OMacHee TUpH -
»Kabueit. Eciu 4T0-TO OTKaXeT B caMoJieTe, TO IIIaHCOB Ha CIIaceHUe Y Iac-
CaXXMPOB M IKUITaKa IMPAKTUISCKU HET. A TUPIKa0Ib JIerde BO3Myxa, eCclin
JIBUTATEIb OTKAXET, TO HUYETo CTPAIIHOTO He cyduThes. CKOPOCTh Y CO-
BPEMEHHBIX AMpUXKabell B pa3bl MEHbIIIE, YeM y camosieToB. Ho eciu 6os1ee
MOIIHBIN JBUTaTe]b U MPOIeJiep MOCTaBUTh CIIEPEeaU, a He C3aau, KaK y
COBPEMEHHBIX IETIEeINHOB, TO CKOPOCTb JETKUX AUPUKaOJIeii MOXKET yBe-
JITYUTHCSA B HECKOJIBKO pa3. [l nuprkabiieit BO3MOXHO 1 MCITOTb30BaHUE
pakeTHbIX aABurateneit. [Ipu cpaBHEeHUM ¢ caMoyieTaMU ClielyeT Takxe OT-
METUTb 00Jiee KOM(DOPTHBIE YCIOBUSI TTOJIeTa MAaCCaXKUPOB HA AUPUKAOJISIX,
0oJiee HU3KMIA pacxXo/l TOTUIMBA Y BO3MOXHOCTb UCIOJIb30BAHUS B KAYECTBE
TOIUIMBA BOJOPO, YTO OOECTICYUT MOTHYIO SKOJTOTUYHOCTh TUpUKaOIIeil.
C ucroJiib30BaHUEM AUPUXKaAOJIeH yI10OHO BBIIIOJIHSTH CTPOUTENILHBIE U Pe-
MOHTHBbIE PabOTHI B 11000 MECTHOCTH U Ha J1to0oii BeicoTe. OHM Oostee a¢-
(beKTUBHBI U BKOHOMUYHBI, YEM CAMOJIEThI, TP TYLLIEHUH JIECHBIX MTOXKaAPOB.
[py3onoabeMHOCTh AUpUXKAOIEH MPaKTUYECKU He OrpaHuYeHa — OOJIbIIe
JIETKOTo Tasa, 00Jibllie Tpy30moabeMHOCTh. COBpeMeHHbIe KOHCTPYKTOPBI
CUMTAIOT, YTO BIOJIHE PEATbHO CO3AaHUE AUPUKABJE rPy30N10IbEMHOCTBIO
1000 TonH u 6osee. HamoMHMM, 4TO Tpy30HO0ABbEMHOCTb KPYITHEHIIIETO CO-
BpemeHHoro camoJjieta AH-225 cocTaBisieT ToJibKo 250 TOHH.

CnpaBoYHbIN MmaTepuan

NoabemHas cuna 1 m3 renva B HOPManbHBIX YCNOBUAX COCTaBAAET
1 kr, nogbemHan cuna 1 m® Bogoposa — 1,15 Kr. O6bem reansa npu rpy-
30noabeMHOCTU amMpukabna 1000 T gonkeH coctaBnaTb 1 000 000 m3.
Takomy 06beMy COOTBETCTBYHOT CaieAytolne pasmepbl nosesHol obo-
NIOYKN anpuKabna: amameTp — 60 m, anvHa — 354 m. HanomHum, 4To
OOMH U3 KPYNHENLINX HEMELKMX AMpUKabnen npoLwioro Beka «MMHaeH-
bypr» (cm. puc. 4) umen gnnny 245 m n anametp 41,2 m. Bec camoro
TAXKENIOro ApeBHEro KameHHoro 6/10Kka B Teppace xpama tOnuTtepa B ba-
anbbeke (/Insan) paseH 800 1. To eCTb, UCNONb3YA HAMONHEHHYIO reinem
060/104KYy AMpUKabaa pasmepom 60x354 m, MOXKHO NepemelLaTb
800-TOHHbIN KaMeHHbI 610K Ha Ntobble paccTossHKUSA (M Ha Ntobyio BbiCO-
Ty). Mpv Ucnonb3oBaHUKM BOAOPOAA Pa3mep 060/104KM AMPUKAONA MOXK-
HO 6b1710 yMeHbLWKUTb. TakXke ans nepemelteHma 800-TOHHOIO KAMEHHOTO
6710Ka MOXKHO 6b110 NCNOB30BATb ABa AMPUKABAA C MEeHbLUIMMK pas-
mepamm 060104eK.
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MozkeT ObITh, COBpEMEHHOE BO3AYXOIJIaBaHWE, TPEBPATUBIINCH B BO3-
JIyXOJIETAaHUE, TIOIILI0 HE CaMbIM ONITUMAIbHBIM U 0€30MaCHBIM MYTEM.

1.1.1. AvpuKabam (BMMaHbI)

Cxema KOHCTPYKUMU IUpHKabielt (BUMaH) TUIA «TPUITypa» B OOLIUX
yepTax (03 BaxKHBIX JeTajeil) puBeneHa B IpeBHEMHANCKNX «Bemax»
(puc. 1, 2). BumaHbI CYMTAIOTCS 3araIoYHBIMU 1 ITOKA HEOOBSICHUMBIMU JPEB-
HUMMH JIeTaTeJIbHBIMU anmnaparamMmu. Ho moyemMy-To HUKTO He 0Opaliiai BHU-
MaHMsI Ha TO, UTO Ha CXeMe BUMaHa TUIIa «TpUIypa» mokKazaHbl 1 0003Have-
HbI OaJlJTacTHbIE eMKOCTHU (CM. puc. 1). bamiacT TpedyeTcs TOJIbKO Ha IUpU-
>KaOJISIX WJIM BO3AYIIHBIX IIapax. M3 aToro cieayeT, 4To ApeBHUE BUMaHbI
SIBJISTIOTCS AUPUKAOISIMU, JIETHBIE KaYeCTBA KOTOPBIX OMPEAEISIOTCS Ha -
YreM Ha HUX EMKOCTEN ¢ JIETKUM ra3oM (rejiieM Wiu BoaopoaoMm). B «Bemax»
Ha cxeMax JupuxKaoieii-BuMaH MoKa3aHbl TOJbKO 3JIEKTPOIBUTATEN 1 BUH -
Thbl, HO, B TIPUHLIUIIE, €CJIU CYAUTD MO CJIOBECHBIM OTTMCAHUSIM BUMaH (CUJIb-
HBII T'POXOT U SI3bIKU TUIAMEHH ), OHU MOTJIM UMETh M HEOOJIbIITNE PAaKETHBIC
JIBUTaTeJIU.

TRIPURA VIMANA
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BUMaH THUIIA «TPUITypa»
B ApeBHEMHIMICKMNX «Bemax»
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CnpaBoYHbIN maTepuan

Mpn HaNMYMM eMKocCTel € IeFKUM Fa30M CTaHOBATCA BNOJHe 06bAC-
HMMbI Te BO3AYLHblEe MaHEBPbl, KOTOPble MO COBEPLUATL APEBHUE
BMMaHbl — [BUMKEHWE MO NPAMON 1 BbICTPas OCTaHOBKA, PE3KMI NoAbEM
BBEPX MW OMYyCKaHMe BHWU3, ABUKEHMEe B 06paTHOM HanpasaeHuu. KcTa-
TW, TaKMe }Ke BO3yLLHbIe MaHeBPbl OMMCHIBAIOTCA CBUAETENAMM, KOTOPbIe
Habnofanm B Hale BpemA Tak HasbiBaemble H/10 (HeonosHaHHbIe ne-
Talowme 06beKTbI). BEposaTHO, NPOCTO KaKMe-To CTPaHbl MPOBOAAT IKC-
nepuMeHTbI C AupuxKabaamm pasnmyHom Gopmebl, B TOM umcae 1 B dopme
«eTaloWwmx Tapenok». Anpukabam moryT caauTbcs Ha BoAy U AaxKe no-
rPy*KaTbCA Nof BOAY 3a CYET CTPaBAMBAHMA rasa (Mau nepesoaa rasa B
YKUAKOE COCTOAHME) U 3aN0THEHNA MMEIOLLMUXCA eMKOCTel BOAOM. A 3a-
TeMm, BblKayas BOAY M3 eMKOCTel 1 3an0/IHUB UX Fa30M, BCMJIbIBaTb U
noAHUMATbCA CHOBa B BO3ayx! MpnbansnTenbHO Tak onmMCbIBatOTCA BO3-
MOHOCTM [ pEBHMX NeTaTe/IbHbIX annapaTos B ereHAax TM6eTCKMx nam.

[laxe ecnu K coBpeMeHHbIM Camo/IeTamM WM BEPTONIeTaM NPUKPENUTb
napoyky 6aNNOHOB C NEFKMM Frefinem, TO 3TO YMEHbLLUT BeC NeTaTebHbIX
annapaToB, YBENNYUT UX FPY30MOL4bEMHOCTb M YMEHbBLUUT PAacXos, ropto-
yero. CKOpPOCTb CaMO/IETOB U BEPTO/IETOB MPU 3TOM, KOHEYHO, YMEHb-
LUIMTCA, HO CKOPOCTb He BCEraa ABNAAETCA UX IaBHbIM KpUTEPUEM.

Koneca nupukabieit, mo Bceil BUIMMOCTH, BBITIOJHSIIN POJb aMOPTU3a-
TOPOB IMpPHU MOCAAKe Ha CIel[MabHO MOATOTOBJIEHHbIE TUIOIIAAK/A Ha 3eMJIe
WJIM Ha TJIOCKWE BepIIMHBI KAMEHHBbIX MupaMul. Ho, Hamo 3aMeTuThb, 4To
Haxojka B 1974 . npeBHEro JIeTKoro aJloMUHUEBOTO «OalimMaka» (puc. 3)
B IeCYaHOM Kapbepe Ha Oepery peku Mypec Heaneko OT PyMbIHCKOT'O TO-
pona Ao MOXET CBUAETEILCTBOBATH O TOM, UTO B AUPUKAOISIX MPU Mocal-
Ke MPUMEHSINCH U CrelMaibHble aMOpTHU3aTophl. Ha puc. 2 mpuBoguTcs
MNpUHLMIKAIbHAsS cxeMa 3aBeIeHUsI KoJlec TUpUXKa0Jisi BHYTPb KOpIiyca ye-
pe3 crienuralibHbIe JI0KU (151 MOBBILIEHUS 00TeKaeMOCTH KOopIlyca) ¢ I10-
CEYIOLIUM «3apauBaHueM» JTIOKOB. CiieyeT Mpu3HaTh, YTO KOHCTPYKIIUSI
IVpKabJeli-BUMaH SBIISIETCS 00JIee TPOTrPeCCUBHOM IO CPaBHEHUIO C KOH-
CTPYKLIMEN Jaxke COBpEMEHHBIX Iupuxkaoseit. st coBpeMeHHBIX IUpUXKa-
6Jieit HeOOXOIMMO yCTpanuBaTh MPUYAIBHYIO MauTy, TPAHCIIOPTUPOBKA TH-
prKa0eii Ha 3emMile OCYLIECTBIISIETCS C UCITOJIb30BAHUEM HA3€MHOTO TPAaHC-
nopra. Jlyist nupuxabJieii-BuMaH BCe 3TU BOITPOCHI pelliatoTcsl 3a CYET JIErKO
1aThopMBbl U Kojiec-aMopTU3aTopoB. CrcTeMa ropu30HTaIbHBIX BUHTOB
MO3BOJIIET IUPUXKAOJISIM TIepeMelliaThCsl B TI0OOM HaIlpaBJIeHUM KakK B BO3-
Iyxe, Tak M Ha 3eMJie. PacrosiocxeHue BUHTA CIIepen, a He B 3aaHel YacTh
JUpUXKa0Jisl, KaK y COBpEMEHHBIX LIEMIEINHOB, JeJlaeT IUpUXKadJib-BUMaHY
OoJiee YCTOMUMBBIM ITPOTUB BeTpa. PacmosoxkeHne ropu3oHTaaIbHOTO PYJIs
yIpaBJieHUsI B 3aHEI YaCTU AUPUKAOJIS CleayeT MPpU3HaATh 3(POEKTUBHBIM.
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Jupuxabiib-BUMaHa 1 MO BHEIIHEMY BUIY, M C TOYKHU 3pEHUs] MAaHEBPEH-
HOCTU, HAaITOMUHaeT pbIOY. [py3onoabeMHOCTb AMpUXKadIeil HUUeM He orpa-
HuueHa. KoneuHo, popma nupuzkadieli-BMMaH Ha puc. 1 MeHee oO0TekaeMa,
YyeM Yy COBPEMEHHBIX LIeTIMEIMHOB, HO, BO3MOXHO, CKOPOCTb He SIBJIsIach
[JIABHBIM TTOKa3arteaeM 3P (MeKTUBHOCTH UCTIOJIb30BaHUS IPEBHUX TUPYKA -
OJieit ompeneeHHOro Ha3HaYeHusl. B KOHCTpyKIuy nupuxaois Ha puc. 1
nmeeTcs TypOuHa, reHepaTop U dJeKTpUUECKUe IBUTATENM, a TakKKe Mpel-
YCMOTPEHBI 2 eMKOCTH IS 6asutacta. To ecTh IMpUKa0Iu SIBJISUIUCH KaK
TPaHCTIOPTHBIM CPEACTBOM HEOTPAaHUUYEHHON IPy30MOIbEMHOCTH (YeM 0OJTb-
11e 00beM JIETKOTo ra3a B IMpUxKabJie, TeM BhIIIE €T0 TPY30MOAbEMHOCTD),
TaK U TIepeIBMKHBIMU BO3AYITHBIMU MUHU-3JIEKTPOCTAHIIUSIMU, 0OeCTIeun -
BaIOIIMMHU BO3MOXXHOCTD MCITOIB30BaHUS 2JIEKTPOMHCTPYMEHTA LIS paOOThI
¢ KAMEHHBIMU MaTepuaiaMi B JI000# TOUKE IJIAHETHI U Ha JIDOO BbICOTE.
Bun TorumnBa ni1st TypOMHBI HEM3BECTEH, HO, IO MHEHMIO aBTOPa, B KAUeCTBe
TOILIMBA UCITOJIB30BAJICSI BOAOPOI, KOTOPBII TOJIbKO ceiiyac riaHupyroT Mpu-
MEHSTh B COBPEMEHHBIX LIETITIeIMHAX (CM. CITPAaBOYHBIN MaTepuasl HIDKE).
B kauecTBe 6annacta B AMpUXKaOIsX, ¢ OONBIION A0JEi BEPOSITHOCTH, Ha
HayaJbHOM 3Tarle BO3AyXOTUIaBaHUS B IPEBHEM rOCy1apCTBE UCTIOJIb30BAIUCH
KaMeHHbIe aphbl (MX y1oOHO 3aKaThIBaTh HAa AUPUKAOJIb U CKaThIBATh C AU~
puxabJist), KOTOpbIe Mcclie0BaTe M HAXOAT MO Bee rutaHeTe (CM. puc. 25,
26). Bo MHOTMX MecTaXx IJIaHETBI JIIOIU CYUTAIOT 3TH IIaphl CBSIIIIEHHBIMM.

Inemenr Yo
AmOMHHMI 89
Meap 6.2
Kpesmmii 2,84
T 181
Crument 041
Onono 0,33
Upprosmit 02
Kappmii 0,11
Huwems 0,0024
KoGansr 0,0023
BucvyT 0,0003
Cepelipo 0,000z

Puc. 3. [1pennonoxuteabHoO IpeBHUI aTIOMUHHUEBBII «OalliMaKk»
aMopTHU3aTopa IupuKaois

CnpaBouHbIli MaTepuan

B coBpeMeHHOW UCTOpUU AUPUKaBIM NOAYYUIM LUMPOKOE pPacnpo-
CTpaHeHwue B [epMaHMM B Hayasie MPOLLIOTro BeKa, Koraa rpad @. Lienne-
vH B 1909 r. ocHOBaN aBMAaKOMMAHWIO /1A UCNONb30BAHMA AMpPUKabaei
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B Pa3/IMYHbIX Lenax. HenocpeacTBeHHbIM Pa3paboTYMKOM KOHCTPYKLMMU
avpukabnen ssnsanca nomowHuK rpada goktop Jlroasur Jopp. B rogpbl
MepBOii MMPOBOI BOMHbI ANPUKABIM NCMONBb30BAINCL HEMELKOW ap-
Muen gns 6ombapANpPOBOK BOEHHBIX U ApYyrMx ob6beKkTos. U3 84 anpu-
*Kabiell, NoCTpoeHHbIX B roapl lepBoit MMPOBOI BOMHbI, 60 Aupurkabnei
noTepnenun aBaputo UAK 6bIIN YHUUTOXKEHDBI NPOTUBHUKOM. B nocneso-
€HHOe BpeMs AnpUKabM UCNONb30BaNUCh AN1A MePeBO3KU MPY30B U KaK
POCKOLUHble CpeACcTBa NepeaBUKeHUA No BO3a4yXy. Kasanock, 4To aTn
obTeKkaemble cepebpucTbie annapatbl NAbIBYT Mo Heby, He 3aTpaymBas
HUKaKUX ycunnit, Jletom 1929 r. gupukabnb «Mpad Lennennn» obneten
3eMHoM wap 3a 21 geHb. Maccarknpos Ha 6opTy AnpUKabael Kaan ypo-
BeHb KOMdOPTa, HEAOCTYMHbIV AaxKe ANA CaMblX COBPEMEHHbIX CaMo-
netos. Aupukabnb «MMHAeHbypr» (puc. 4) umen annHy 245 m, uyto B
3 pa3a npeBOCXOAUT AJIMHY COBPEMEHHOrO aBManaliHepa, a npu gua-
meTpe 41,2 m o BbicoTe bbin paBeH 13-3TaxkHOMY 34aHuI0. Maccaxkmnpam
npesoCTaBNAMACh KAtoTa C KPOBATbIO U TyaneTom. Mpu B3NETE HE HYXKHO
6bl710 NpUcTernBaTb pemHu 6esonacHocT. MOXHO 6bI10 HaxoaAUTLCA B
KatoTe, MPOrynMBaTbhCA MO CaNIOHY WK nanybe n cmoTpeTb B OKHa. Bce
3TW MOMELLEHUA HAXOANANCH BHYTPU ANPUKabaa, paccuMTaHHOro Ha
50 naccaxkunpos. B pectopaHe cTonbl nog 6enbiMn KpaxmaibHbIMKU CKa-
TepTaAMM 6bINN cepBUPOBaHbI cepebpaHbIMU Nprubopamm n papdpopoBoii
nocygoi (puc. 5). B canoHe 6bin gaske HeboNbLIOW Pos/ib.

MNoaobHoe e onncaHMe PocKoLWKW BHYTPU AMpPUKabae-BMmaH aa-
€TCA B APEBHENHAMICKUX «Begax», nMcbMeHHOe 0bopMIeHME KOTOPbIX
oTHocAT K XI-XIV BB., a Nnepegaya cogepaHuns «Bea» B ycTHou dopme
HACYMTbIBAET HECKOJIbKO ThicAYeNeTUiA. B onMcaHnmn pockowm rosopuTcs
[OaXKe 0 HAaMYMM NPEKPACHbIX CaA0B BHYTPU ANPUNKABAE-BUMAH.

Puc. 4. Iupwxabns «[HIeHOYpr>

15



Puc. 5. Pecropan nupuxa6:is «[uHaeHoypr»

[Burascb co ckopocTbto 130 Km/4 Ha BbicoTe 200 M Hag, yPOBHEM
mops, «MHAeHBypr» B 1936 . coBepLUMA CBOWN CaMblil BbICTPbIN NepenéT
n3 fepmaHnn B CeBepHyto AMepuKy (wTaTt Hbto-[kepcu) 3a 43 yaca. MNo-
cne KaTacTpodbl anpurkabna «f’MHaeHbypr» B mae 1937 r. Bce naccaxkup-
CKMe NepeBO3KM Ha ANpUKabaax B fepmaHum 6b11um 3anpelueHbl. C OKOH-
YaHuMem BTopon muposol BoliHbl B 1945 r. KomnaHua &. LlennenvHa
npeKpaTuia ceoe cyllecTsoBaHme. B Hawm gHM komnaHua ®. LlennennHa
BO3poamaacb — Tenepb oHa Ha3biBaeTca Zeppelin NT. C 2018 r. B 3Kc-
nayaTaLMm HaxoaaTca yxKe 3 Anpukabns. bblio BbICKa3aHO Npeanono-
YKEHWE, YTO COBPEMEHHbIE LienneanHbl MoryT paboTaTe Ha BOAOPOAHbIX
TOM/IMBHbIX 3/IEMEHTAX.

K BblweunsnoxeHHoMy cnenyeT go6aBuTtb, 4to ele 8 2017 r. cOOCHO-
BaTenb Google Cepreit bBpuH opraHnM30Ban NPOEKTUPOBaHME N MOCTPOIKY
WHHOBALMOHHOIO ANPUKabAA, KOTOPbIN ByAEeT MCNOIb30BaTbLCA 414 A0-
CTaBKM N'YMaHUTAPHbIX FTPY30B, BK/OYAA NPOAYKTbl U MeANKAMEHTbI, B
TPYAHOOOCTYMHbIE perMoHbl. BO3MOXHO, OH TaKKe cTaHeT ana bpuHa n
€ro Apysel KPOCKOLIHbIM CPEACTBOM MepenBUKeHUA» (KaK roBopuTca,
«BCe BO3BPALLAETCA Ha KPYyru CBOSI» — BCMOMHUTE ONMCAaHME POCKOLLIHbIX
BMMaH C calamu B «Begax»). nnHa gupuykabna coctaBnset okono 200 m.
Ounpukabnb 6yaeTt ncnonb3oBaTb MOBW/IbHbIN BOAOPOAHbI TONJINBHbIN
anemeHT. KOHCTpyMpoBaHMem BOAOPOAHOM CUI0BOM YCTaHOBKM MOLLHO-
cTbto 1,5 MBT ans Anpukabns 3aHMMaeTcss amepuKaHcKan dupma Lighter
Than Air (LTA) Research. 3Ta ¢npma 3aHMMaeTca a3apOKOCMUYECKUMMU
nccnenoBaHMAMM U pa3paboTkamu, CO34aeT IKCNepMMeHTaslbHble U cep-
TUOULMPOBAHHbIE MUNOTUPYEMbIE U AUCTAHLMOHHO NUAOTUPYEMDbIE
anpuxKaban. Anpukabnb 6yger umeTb Ha BOpPTy ABa rasa — reqinii n
Bogopog,. lennit byaeTt ncnonb3oBaTbCA 417 NOLABEMHON CUAbI, @ BOAO-
poa, — 418 NUTAHWUSA SNeKTpoaBuratenen anpukabna. Korga ampukabnb
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BbIFPY}KaeT rpys, ero Hy>KHO 3arpysuTb YeM-TO aHA/IOTMYHOTO Beca (6an-
nacTtom), Utobbl AMpUKabab He B3neTen. B npoekTe bpuHa y anpukabna
byaeT GYHKLMOHMPOBATb CneumanbHas CUCTEMA, YTOObI n3berKaTb 3ToM
npob6aembl 1 BbIFpy*KaTb rpy3bl B 1t060MN TOUKe NaHeTbl. BepoaTHO, noa-
pa3ymeBaeTcs cMcTema no nepeBoy rasa U3 ra3aoobpasHoOro CocToAHUSA
B }XMAKoe 1 06paTHO.

MHTepecHo, uto B 2016 r. CoBeT 6e3onacHocTn PO 1 akagemuk PAH
AnekcaHap Heknnenos BbiHEC/IM Ha obcyXaeHne npoekT «EanHana Es-
pasua» — cUcTemy TPAHCNOPTHO-/IOFMCTUYECKUX KOPUAO0POB, COeANHS-
towmx TpaHccnb, BAM u CeBepHblit MOPCKOM NMyTb. [TPOEKT A0/IKEH CTU-
MyAMpoBaTb passutMe Cnbupwu, lanbHero Boctoka n ApKTUKUK. OgHOM
13 COCTaB/AIOLLMX MPOEKTA ABNSIOTCA TPAHCMOPTHbIE ANpPUKaban AT/IAHT.
lpy3onoabeMHOCTb aupuKabnen — no 16 T, 4aNbHOCTb NoJsieTa CoCTaB-
naet 25 Tbic. KM. [POEKT NONYYM NOAAEPHKKY FPAHTOBOrO KoMUTeTa
$oHpa «CkonkoBO». BO3MOXKHO, YTO B CKOPOM BpEMEHU, MOAHAB rO/0BY,
Mbl YBUAMM TUXO NPOMN/bIBAOLMI B HEGE TMraHTCKUA ANPUKabab — Kak
HallKM ApPEeBHME NPEAKM MHOFO TbICAY IeT TOMY Ha3ag,

Ha puc. 6 npusoautcst pororpacdust roper baiirynmans B Kurae. B 1996 1.
KccienoBaTe/ I OOHAPYKWIU Ha TOPE OCTATKM 3arajloYHbIX MeTATINYECKUX
TpyO AMaMETPOM OKOJIO 2 M. BblIO BBIIBUHYTO MHOXKECTBO caMbIX (haHTa-
CTUYECKUX F'MIIOTE3 110 MOBOLY 00pa3oBaHus 3TUX TpyO. [To MHEeHHUIO aBTOpa
JTAaHHOW KHUIU, Ha TOPE UMEETCS XapaKTEepHbII MOIEPEUYHbIA pa3pe3 Iupu-
>Ka0J1s1 ¢ IBOMHOM MeTaIMUeCKOM 000JI0YKO U CUCTEMOI MeTa/NTMUYeCKUX
ra3oBbix OauioHOB. IlInpuHa nupuzkabiist cocTaBisieT 0KoJIo 15 M, BeicoTa —
okoJio 10 M. Ec/iu ucxoauTh 13 OMbITa CTPOUTEILCTBA HEMELIKUX TUPYKAOTICH,
TO TIPY TAKKUX pa3Mepax IMOIepeTHOTO CEUSHUS TPEBHII TUPHUKAOIb JODKEH
nMeTh ITuHy 60—80 M. To ecTb 5T0 OBIT AUPUKAOIHE OTHOCUTEIBHO HEOOITb-
LIOH IPY30IOABEMHOCTH,, KOTOPBII BBIMOJIHSIT U KAKUE-TO ApyTre (PYHKIINUU.
JJ1s1 TOrO repuoaa BpeMeHU 3TO ObLI IPOABUHYTHIN IUpPMKa0Jib, OajacTa B
BUJIe KAMEHHBIX 111apOB Ha HEM He ObLJ10, a ObLla ccTeMa o MepPeBOY CXKU-
JKEHHOTO rasza B ra3000pa3Hoe COCTOsSIHME U 00paTHO. baoHbl, BEposITHO,
MpeaHa3HavYaIrCh AT CKUKEHHOTO rasa, a 000J104Ky 3anojiHsuI ra3. [Toato-
My 1 000J10UKa HalexkHast — IBOiTHasl. B kayecTBe ra3a, BepOSTHO, CTIOJb-
30BaJicsl MHEPTHBIN renii. CienyeT oOpaTuTh BHUMaHUE Ha TO, YTO AUPU-
3KabJib MPOCTO «BIeYaTaH» B 0a3aJIbTOBbIE CTOJOBI TPUPOTHOTO MPOUCXOXK-
JIeHUs. DTO MOIJIO IPOU3OMNTHU B cilydae, eCcd AUPUXKa0JIb HAXOMUJICS B
CIIeLMaIbHO BBIIIOJIHEHHOM TTelepe B 0a3aJ1bTOBOM CKaJle (3alUTHBIN aHTap)
U TIOIBEPICSl METEOPUTHOM OoMOapaupoBKe. Temriepatypa rjiaBjieHus TYyro-
aBkux MeTtaioB cocTaisieT 1700—3400 °C, yTo 3HaYMTEIbHO BBIIIE TEM-
nepaTtypbl Kpuctausauuu 6a3ansra (okoiio 1000 °C). Kpome Toro, ¢ 60J1b-
11I0¥1 10JIe# BEPOSITHOCTHU,, OaJUIOHBI AUPYKAOIISI ObLIM HATIOJTHEHBI CXKIKEH-
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HbIM TeJIMeM C OYeHb HU3KOM TeMmepatypoii (—268,9 °C), KoTopblii mpu
HarpeBaHWU CTPaBIUBAJICS CIICIIMATbEHBIMY YeTpoiicTBaMu. [1o3TOMY OHU 1
0KazaJrch HemoBpexXaeHHbIMU. O0010UKa AUPUKA0JISI MeCTaMU IOBPEXIe-
Ha. [TogpoOHO 3TOT 3aragouHbIil peHOMEH paccmaTpuBaercs B pazaeie 2.1.1
JaHHOI KHUTrK. KpoMe 3TOoro, Ha rope u B COCeIHEM 03epe 0OHapyKEeHBI
OCTaTKU METAJTMYECKUX TPYO pa3HOTo muaMmeTpa. BeposTHo, 3TO TeXHUYE-
CKHUE U3ENNSI TIepUoJa BpeMeHU TUPUKa0IIs Wiin 0oJjiee MO3AHEro rnepuoaa
BpEMEHHU, He UMEIOIIMe HUKAKOT0 OTHOIIEeHMS K nupikaoio. bosee 10 Thic.
JIeT Ha3aJ cKaja, B Tielliepe-aHrape KOTOpOil HaXOAWICSI AMPUKa0JIb, IoTa-
Jia TIOJT METEOPUTHYIO 60MOapaMpPOBKY, ¥ Ha TOPe MBI BUAWUM TO, 9YTO COXpa-
HUJIOCH OT AUPUXKAOJIS.

Puc. 6. 3aragouHblie ocTaTK1 MeTaJUTMIeCKUX TPYO Ha rope baiiryHinans. Kutait

Tak>ke BO3MOXXHO HAXOXJIEHUE OCTATKOB APEBHET0 AUPUXKa0JIsl Ha Xpeod-
te KatyHckuii (Yerb-KokcuHckuit paiton Pecniyonuku Anrait), rie B 1998 1.
reoJioruueckast 3KCreauims oOHapyxua IBe TpyObl, MTOKPBITbIE OKUCIaAMU,
JUaMETPOM OKO0JI0 45 cM, yXos1ue BIJIyOb CKaJIbHOM MOPOIbl. X UMUYECKUIA
aHaJIM3 BBISIBUJI HA BHYTPEHHEN MOBEPXHOCTU TPYO OCTATKU YIJIEBOJOPOIOB,
MOJABEPTHYTHIX BEICOKOTEMITEPATyPHOMY HATrpeBY. DTO MOXKET CBUAETEb-
CTBOBaTb 00 MCIIOJIb30BAHUM Ha AUpuUKabJje ra3oBbeiX TypOUH. B 3T0I Xe
MECTHOCTHU ObLIM OOHAPYKEHBI AECITKA TOHKUX META/UIMYECKUX TPYO, TOJI-
LIMHOM OT HECKOJIBKMX MUJLTUMETPOB J10 HECKOJIbKUX CAHTUMETPOB, KOTOPBIE
HaXOIWJIUCh Ha OJIM3JIeKalIuX peYHbIX HAHOCAX.

Heo6xonumMo oTMETUTh, YTO IpeBHUE HACKaJbHbIe U300paXkKeHUs AUPU -
»KabJieit uMmeroTcst B ABcTpanuu (puc. 7) u Ha Antae (puc. 8).

KonunuecTBo Kojiec-aMoOpTU3aTOPOB (IeCSITh WM OJWHHAILIATh) Y AUPU-
2Ka0JIsI-BUMaHbI Ha pUcC. 1 ¥ KOJIMYECTBO KoJjieC (BOCEMb WJIU AEBSATh) Y M-
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puxkabJisg Ha HaCKaJIbHOM PUCYHKE B ABCTpaiMM (CM. pUC. 7) HE COBHAAAET,
HO JOCTaTOYHO 0;113Koe. CiieayeT OTMETUTD, YTO B 000MX CITy4asiX KOJTMYECTBO
KOJIEC 10 IBYM CTOPOHAM IUPUKA0JIg OTJIMYaeTCs Ha oaHO. Bee nemno B ToM,
YTO OJHO KOJIECO MOKET OBITh PYJIEBBIM IPU ABVKEHUUW TUPYKAOIIS IO 3eMJTE.

Puc. 8. JlpeBHui1 HacKanbHbIM pucyHokK. Kanbak-Tamr, AnTait

HApeBHUE MHONICKUE PUTyaJlbHble KAMEHHBIE COOPYKEHUS CTYIIbI
(puc. 9) — 310, BEpOSITHO, UCKaxK€HHAasI B BOCIIOMUHAHUSIX MHAUILIEB (pop-
Ma IpYyroro TUIla Aupuxaoaeit. «30HTUK» B BEPXHEU YaCTU CTYMbI BBITJISIAUT
JIOBOJIbHO HEJIEIOo, HO €CJIM 3TO UCKaxkeHHOe M300paXkeHue BUHTA, TO BCE
CTAaHOBUTCSI MOHITHBIM. MIHOTAA CTYIBI UMEJIM HeCKOJIBKO 30HTUKOB. J11s1
cpaBHeHUs, Ha puc. 10 rmoka3aHa KOHCTPYKLMS TUPIKaOIeii-BUMaH TUIIA
«Pykma», ipuBeneHHas B ApeBHeMHIUCKUX «Benax». Jlupuxaoib B hopme
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CTyIbI 00JIee YI00eH JIJIsT ero UCITOJIb30BaHUsI B KAUECTBE MepeIBUKHOI BO3-
JYIIHOW CUJIOBOI YyCTAHOBKHU (Hajuuue TypOUHbI, TeHepaTopa, TpaHCchop-
Maropa U 3JIEKTPOABUTATENIEH, a TAKXKE Pa3beMOB JIJIsI TOAKITIOUSHUS 3JIEKTPO-
WHCTPYMEHTA), YeM JIJIs TPAHCIIOPTUPOBKHU I'PY30B.

Puc. 9. Kamennas cryna B Canuu. Unaus

Ecau ucxoautb u3 mugon Kurast, B KOTOPBIX «00TW» MTpUJIeTaan OTKYAa-
TO, a 3aTeM yJIeTaIl Ha METAJUTMUECKUX OTHEIBIIAIINX IPAKOHAX, TO MOXKHO
MPEATNOJIOXUTh, YTO MPEACTABUTEISIMU BbICOKOPA3BUTON LIMBUIU3ALIUH («00-
raMu» ) BBITIOJIHSIACH CTYIIM3ALUAS IUPUKAOIICH MW BO3IYIIHBIX IIAPOB IO/,
JIpakoHOB (puc. 11) — K auprxKabJIsiM NTPUIEIbIBAINCH APAKOHBU I'OJIOBBI C
OrHeMeTaMU B IaCTH IPAKOHOB (M OpyXue, M CpeacTBO ycTpamieHust). M npa-
KOHBI (IUpukabamn), u ctymbl ¢ badoit Aroit (mupuxadan) yacTo ymoMuHa-
IOTCSI B PYCCKMX HAPOIHBIX CKa3Kax Kak JieTalollne 00beKThl. HaunHaThCcs
BO3[yXOIlJIaBaHUE B IPEBHEM rOCYJapCTBE MOTJIO C OOBIYHBIX BO3AYIIHBIX
1IapOB, HATIOJIHEHHBIX ra30M. Bo3ayIlIHbIe Iaphl, KaK U JUPUXKAOIU, MOTJIA
WCIIOJIb30BAThCS JJ1s TPAHCTIOPTUPOBKU TSIKEIBIX KAMEHHBIX OJIOKOB TTPpU
CTPOUTEILCTBE PA3IMYHBIX KAMEHHBIX COOPYKEHUIA.

CnpaBoy4HbIii maTtepuan

MepByto B MMpe ra3oBy0 PeBEPCUBHYIO TYPOUHY CKOHCTPyMpoOBan
PYCCKMI HKeHep 1 n3obpetatenb Nasen Amutpresny KysbMUHCKUIA B
1887 r. Ero 10-cTyneHuyaTtas TypbuHa paboTana Ha Napora3oBoli cmecy,
nosy4yaemon B coO34aHHOMN UM e B 1894 r. Kamepe cropaHus — «raso-
napopoge». KyabMUHCKUI NPUMEHU OXNAXKAEHNE KaMepbl CropaHus
BOAOWN. Boga oxna)pana CTEHKM M 3aTeM NOCTynasia BHYTPb KaMepbl.
Mopgaya BoAbI CHMXKaNa TEMMEPATYPY U B TO XKe BPeMA yBE/IMYMBANA Maccy
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rasos, NOCTynaoLwmx 8 TYPOUHY, 4TO AOXKHO 6b1/10 NOBbICUTL 3ddeKTUB-
HOCTb YCTaHOBKM. B 1892 r. KysabMWUHCKMIA UCMbITan TYPOUHY U NPeanoxun
€€ BOeHHOMY MUHUCTepPCTBY B Kayectse ABUTATENA ONA JUPUXKABJA
ero cobCcTBeHHOM KOHCTPYKUMK. B 1897 1. Ha MNeTepbyprckom naTpoHHOM
3aBoge 6blna NocTpoeHa AeNCcTBYOLLAn ra3oBas TYpbMHa, KOTOpYLo N30-
bpeTaTtesib roTOBWU K NOKa3y Ha BcemmnpHoit BbicTaBKe B MNapuke 8 1900T.,
OZlHAKO He A0XKWN A0 Heé HeCKOJIbKO mecAues. B npoTnBHom cnydvae
NCTOPUA COBPEMEHHOW aBMaLLMM BNOHe mor/ia bbl HauaTbcA cpasy c pe-
aKTMBHbIX AMpPUXKabaen, MUHYSA CTaguIo adponaaHoB.

RUKMA VIMANA

Puc. 10. KoHcTpyKius nupvxkaoieii- Puc. 11. BapuaHT BO3ayLIHOTO 111apa,
BUMaH Turma «Pykma» CTWJIM30BAHHOTO TTOJT IpaKoHa
B IpeBHEMHINNCKIX «Bemax»

OTarbl padboT, peAlecTBYOIIMe TOAbeMy KaMHel TupuxadiaeM ¢ uc-
MOJIb30BAaHUEM TPOCOB, OTYETIMBO MPOAEMOHCTPUPOBAHBI HA MHOTOUUCIICH-
HBIX TTOATOTOBJIEHHBIX K TPAHCTIOPTHPOBKE KAMHSIX (Ha3BIBAGMBIX «CeMIaMm» )
Ha ropax BorroBaapa n Kubakka B Kapenuu (puc. 12, 13). Yto-T0 He 110-
3BOJIMJIO TIEPEHECTU KAMHM B MECTO UX Ha3HaueHUsI, BOBMOXHO, IpeBHEe
KaracTpoduueckoe cCoObITHE Ha 3emiie, BEPCUU KOTOPOTO pPacCMaTpUBAIOTCSI
B I71aBe 3 JaHHOI KHUTU.

Kpome Toro, Ha rope BoTToBaapa BCcTpevyaroTcss MHOTOYMCICHHBIE MHOTO-
TOHHBIE KAMEHHBIE TJTBIOBI, KaK OyATO pa3pe3aHHbIe OTPOMHOM IIMPKYIISIPHOM
MU0l — cpes abCco0THO poBHBIN (puc. 14). [To Bceli BUIUMOCTH, 31€Ch XKe
Ha rope ObUTa MOCTpOeHa KaMeHHas TUIolaaKa JJisl TOCaaKu, B3jeTa U CTO-
SIHKU aupukaodseit (puc. 15). Ha Konbckom moayoctpoBe B 1924 1. akcre-
nuumei A. bapueHKo ObLIM 0OHapYXEHBI IBe KaMEHHbIE TMPaMUIbI, UTO
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ObLIO MO3Xe MOATBePKAeHO IpodeccopoM B.H. JleMrHbIM, yuacTBOBaBIIUM
B 9 uccienoBaresbcKux akcrienuunsix B Kapenuto u Ha Kpaiinuit Cesep, a B
HayvaJjie HbIHEeIlIHero Beka KpaeseaoM M.H. MoyanoBbIM Hapsiiy ¢ ceiiiamu,
ObLIM OOHApyXeHbl MHOTOUYMCCHHbIE IPEBHUE KAMEHHbIE JOPOTU (CM.
puc. 120) 1 ocTaTKu KaMeHHBIX IOCTpoeK. BO3MOXHO, UTO JIs1 MOCTPOMKM
MUpaMUJI UCTIOJb30BaIMCh KAMHU ¢ ropbl BoTTOBaapa, nepeBo3uMble AUpH-
Ka0JasIMU. DTO JOBOJIBHO JIETKO OINPEAEINTh, CPABHUB XUMUYECKHUI cOCTaB
KaMHei coopyXeHUil u KaMHel ropsl BortoBaapa. M3 BblllIen310KeHHOTO
HarlpallvMBaeTcs BbIBOJ O CYLIECTBOBAHUM OMpeNe/IeHHOM ApeBHe nHbpa-
cTpykTyphl Ha KosibckoM nosyoctpoBe u B Kapenuu, BKtovatolieit 1oporu
U TTIOCTPOMKHU, Kapbepbl U IIOLIAAKY JJ1s1 AUpUXKaOJIeid, a TaKKe TUPaMUIbI.
B Hacrosiiiee BpeMsi B yOIMKalusiX OSIBUIUChH CBEACHUSI O HAJTMUUM ypa-
HOBBIX MECTOPOXAEHHU, a TAKXKE LIEJI0T0 Psla MECTOPOXKICHU I LIEHHE WX
meTayioB B Kapenuu. MouanoB oOpaTujl BHUMaHUE Ha MHTEPECHbBIN (aKT,
YTO KaMEHHbIE€ JOPOTU MHOTAA HEOXUIAHHO OOPBIBAIOTCS. DTO MOXET 03-
HayaTb TOJIbKO OIHO — Tpy3, MepeMelllaeMblii 10 1opore, najblile rnepemMe-
11aeTcs o Bo3ayXy Ha aupuxaoie! TakuM rpy3oM MOT ObITh METaJLT WU
LIEHHOE ChIPbE C PYJHUKA, KOTOPOE OTIPAaBISIOCh HA JaJbHENIIYIO Tepe-
paboTKy. [TogoOHbIe TOpory «B HUKYAa» MMetoTcs 1 Ha TuiaTo Hacka B Iepy.
BepositHo, nato Hacka siB/isiioch repeBaloYHbIM MTYHKTOM JIJISI METAJLJIOB
U ChIpbs, 1oObIBaeMbIX B KOXHOIT AMepuKe 1 OTIpaBiIsieMbIX IUPUKAOIIMU
B MeTponouto. Ha gpyrom KoH1ie 3eMJid Takoe Ke Ha3HauUeHUe MOT UMETh
npeBHuii aapoapom KOHaym B TamOuu (cm. puc. 38).

Puc. 12. KameHb, MOArOTOBJIEHHBIH 1Sl BEPTUKAJIBLHOIO MOIbEMA U MOCIeAYIOIIei
TPaHCIOPTUPOBKU AupukadyieM Ha rope BorroBaapa. Kapenusi, Poccust
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Puc. 13. KameHb, MOATrOTOBICHHBIN [IJIS1 BEpTUKAJILHOTO IMObeMa U MOoCeaytolei
TpaHCIIOPTUPOBKU aupuxkadiem Ha rope KuBakka. Kapenus, Poccust

Puc. 14. Pa3pe3annas kameHHas ribioa Ha rope Borrosaap. Kapenus, Poccus

Ha puc. 16 moka3aH rpaHUTHBIN BaJlyH MO Ha3BaHKeM «Pa3ouroe cepa-
11e», KOTOpbIit HaxoauTcs BJiecy KOxxHoro Ypana B mojiyKujioMeTpe oT caHa-
topust «Kucerau». BanyH JimHo# 0K0J1o 3 M M BBICOTOI OKOJI0 2 M pa3pe3aH
MOYTH UJIeaJIbHO POBHO HEM3BECTHBIMU pe3unKamu. Eciu ucxoaurb us cy-
1LIeCTBOBABIIIEH ApeBHE MPOMBIILILIEHHON MH(pPpacTpyKTyphl Ha KojbcKoMm
noJiyoctpose U B Kapenuu, To ecjiu ecThb pa3pe3aHHbIi BaJlyH, TO TAe-TO B
OKPECTHOCTSIX TOJKHA ObITh M KaMeHHasl mupaMmuaa. Takas nupamMmuaa 00-
HapyxeHa B [TpunossspHoM Ypase, a y oAHOXMsI 3TON MUPaMUIbl 3aMETHBI
KaMeHHbIEe OJIOKM TOBOJIbHO MPaBUILHOU (DOPMBI.

23



Puc. 15. YactTuuHo pa3pylieHHasi KaMeHHasl TUIOLIaaKa JIJIst [OCaIKU,
B3JIeTa U CTOSIHKU Iupukaosieit Ha rope Borrosaap. Kapenusi, Poccust

Puc. 16. Pa3pe3anHblii rpaHUTHBIN BayH. FOXHBIN Ypan

Crenyet 3aMeTUTb, YTO MHOTHE TOpHbIE 00pa30BaHMsI MPABUJIbLHOMW MU-
paMuaaNbHON (OPMBI MOTYT SIBJIIThCSI HE TEXHOJIOTUUHBIMU MTUPaMUIAMU,
a MPOCTO OTBajJaMU MOPOJbI (TEPPUKOHAMU) MPU T0ObIUE MOJIE3HBIX UCKO-
naeMbIX B IpeBHEM rocyaapctne. Tak Kak Ha Ypajie 00Hapy>KeHO MHOXKECTBO
OCTaTKOB JIpeBHUX pa3padOTaHHBIX MECTOPOXICHUI METaJUIOB (KOTOPEIE,
M0 HEMOHSTHBIM NpUYMHaM, oTHOCAT K ITI—IV TeicsueneTusim 1o H. 3.), TO
OCTaJIOCh OOHAPYXKUTH TOJBKO KAMEHHBIE TOPOTHU 1 IIOCTPOIKHM, a TAKXKE I10-
caJlouHbIC TUIOIIAAKY 151 Aupukadieit. [To-BuaumMomy, oaHa U3 TaKUX T10-
CaJOYHBIX IUIOLIAIOK JJISI TPY30BBIX JUPUKAOIEe HAXOMUTCS B IPEBHEM Ka-
pbepe «Crapas JIunza» B rtocenke Llladbpax Hepaneko ot EkarepunOypra, rie
JI0OBIBaJICS TANbK (cM. puc. 56). K BhIIIEN3TI0KEHHOMY CJIEAyeT 100aBUTh,
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yTto B 1994 1. nupexrop MectHoro Ieorpacduueckoro kinyda Panuk lapumnos
oOHapyxua Ha TyibiMckoM ropHoM xpeoTe B [lepMckoMm Kpae (Ha BbICOTe
6ouiee 1500 M Hag ypoBHEM MOpSI) OCTATKM KAKOTO-TO IPEBHETO 00bEKTA, 10
€ro MHEHUIO, B3JIETHO-IIOCAA0YHOI oa0cCk (puc. 17). Mecro, rae uM ObUIn
HaliJIeHbl BHICOKOTEXHOJOTMUYHO 00pabOTaHHbIE BaTYHBbI, SIBISIETCS UIeasb-
HOM ITOCAJI0YHOM IUIOIIAAKOM [JIsl JIeTaTeIbHbIX allllapaToB, CIIOCOOHBIX K
3aBUCaHUI0, HAIIpUMEDP, J1s BepToaeToB. Mnu npeBHuX nupuxadneii?! MH-
TEPECHBIM SBJISIETCS pesibed OKpYyKalolleil MECTHOCTH C MepelieiikoM, co-
CTOSITIIM M3 HECKOJILKUX Teppac, 1 UMEHHO Ha OIHOM M3 HUX OBLIN 00Ha-
PYKEHBI BAJTIyHbI CO CIeJaMU BHICOKOTEXHOJOTUYHOI 00paboTKu. DTa 1io-
IIaaKa MOJHOCTBIO pacYUIieHa OT KPYITHBIX M MEJTKMX BaJTyHOB, KaK OyITO
ee cpe3ai. MecTHBIE BEPTOJIETYMKI TOBOPSIT, YTO TaKUX TUIOMIAAOK TaM 6,
U HaxOmITCSI OHU, KaK MPaBUJIO, Ha TOCTIOACTBYIONMIMX BhicoTax. [lnomamku
Cpe3aHbl YCTyllaMU UjieaibHO POBHO.

> A

Puc. 17. T1nockas teppaca Ha TyJbIMCKOM TOPHOM XpeOTe

ITpu ncrioab30BaHUM AUPUKADJIEH «OOTM» MOTJIM UMETh OOLIIMPHBIC T'e0-
rpaguyeckre 3HaHUS — 3HATh O CYIIECTBOBAaHUM AMEPUKU, ABCTpaluu,
AHTapKTUABI U ApKTUKU. M HE TOJIBKO 3HaTh, HO U OCBauMBaTh 3T KOHTHU-
HEHTBI. DTO ABISIETCS O0BSICHEHNEM HAJTUIHS TIOAPOOHBIX IPEBHUX Teorpa-
(prueckmx KapT ¢ HAHECEHHBIMM Ha HUX MaTepuKaMu (cM. puc. 48). M3BecT-
HO, UTO paHbIlle AHTAPKTUIA Ha OTIACIbHBIX yJacTKaxX He UMeJIa JeATHOTO
MoKpoBa. DTO 1 OTpaXkeHO Ha IPEBHUX KapTax, KOTOPbIe MOPaXaroT yUeHBIX
CBOEH TOYHOCTBIO. IHTEepeceH U (aKT HAaXOIKHM McciaeaoBaTesieM DJIMacoM
CoromaiiopoMm B 1984 1. B DKkBamope KaMeHHOTO IJ1o0yca, ¢ HaHeCEHHBIMU
Ha HeM Matepukamu (cM. puc. 54). 1o yTBepxxaeHUIO UccaeaoBaTels, Ka-
MEHHOMY IJ100ycy He MeHee 12 ThIC. JIeT.
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1.1.2. KameHHble wapbl Kak 6annact ana aupukabnei

3aragouHble KaMeHHbIe aphl (puc. 18, 19) pazauuHbIX UaMEeTPOB (OT
50 cm 1o 2-3 M), KOTOpBIe HAXOMST 110 BCEl IUIAHETE, SIBJISUINCH, IIO-BUINMOMY,
OOBIYHBIM OaJIJIACTOM ISl AMPUKAOJIeil B HaUuallbHBII MepUoJ BO3AyXOIlIa-
BaHMSI B IpeBHeM rocynapctse. Ho, B majnbHeliIeM, Ipyu OCBOCHUM TEXHO-
JIOTUU TIepeBo/ia reJiusl U3 Ta3000pa3HOro COCTOSIHUS B XKMIKOE U 00paTHO,
OT MCITOJIb30BaHMsI KAMEHHBIX IIapOB B KaUueCcTBe OajijiacTa Ha JUPUKAOISIX
OTKa3aJIUCh.

Puc. 19. KameHHbIe 11apbl U3 yroibHOro paspesa. KpacHosipckuii kpaii, r. Hazaposo

B Poccuuy MHOTOUMC/IEHHbBIE HAXOIKU KAMEHHBIX 111apoB uMetoTcst B Kpbi-
my u [larecrane, Ha Ypane, B Cubupu u AAxyruun, Ha Kamuarke u CaxaiuHe,
a Takxke Ha 3emiie @panna-Mocuga. Jlerom 2016 . Ha OTHOM U3 KAMEHHO-
YToJIbHBIX pa3pe3oB KpacHospckoro Kpast HeJajaeko oT ropojga Hazaposo
paboune oTKoIanm Ha riryonHe 40 M 1ecsITOK IIapoB 13 IIeCUaHMKa, KaxKAbI

JuamMeTpoM okoJjio 1 M (cM. puc. 19). OHuU ObLIM HACTOJIBLKO TBEPABIMU, UTO
X HE CMOT pa30MTh Jaxe KOBII 9KCKaBaTopa. Haxomka KaMeHHBIX IIapoB
SIBHO MCKYCCTBEHHOTO TTPOMCXOXKIEHUS B CJIOSIX TPYHTA, OTHOCSIIITUXCS, TTO
MHEHMIO YYEHBIX, K 1opcKkomy niepuony (150—200 mutH JieT Ha3am), mOCTaBU-
Jla TIOCJIEIHUX B TYITUK.

OObsicHeHUEM 2TOTO (heHOMEeHa SIBJISIETCS TO, YTO LIAPhl, HAXOASIIIUECs
Ha MOBEPXHOCTU 3eMJI (CKJIa[l WIM CBajKa), ObLIM 3aHECEHbI TPYHTOM IIPpU
HEOTHOKPATHBIX IIyHaMM co cTopoHbl CeBepHOTro JIemoBMTOTO OKeaHa mpu
KaTakjauM3Max B npoiioMm [15, c. 40—41].

B KemepoBckoii 061acTit KaMEHHBIE IIaphbl BECOM 0K0JIO 10 KT 00HapyKMI
BKCKaBaTOPLIMK MOXOBCKOTrO yrojbHOTO pa3pesa. lllapbl OTMbLIU, ITepe-
Be3u B KeMepoBo u nepenanu KemepoBckomMy KpaeBeT4ecKoMy My3elo, Te
OHU Y OTKPBLIY HOBYIO HEOOBIYHYIO 9KCTIO3UIIMIO.

WuTtepecen pakT oOHapyKeHMSI CKJIaI0B C KAMEHHBIMU IIIapaMU Ha OCTPO-
Be [Tacxu (cM. puc. 416), 3HAMEHUTOTO, TIPEKAE BCET0, CBOMMU KAMEHHBIMU
UCTYKaHaMU.

CnpaBoYHbIN MaTepuan

1. bnarogapa pomaHy Kiona BepHa «[1ATb Hegenb Ha BO34YLWHOM
LWape», Mbl CO LWIKO/IbHOM CKamMbW 3HaeMm, 4TO 6aNIacTOM Ha BO34YLUHbIX
LLIapax ABAAINCb MELLIKM € eckom. Ho anpukabnb — coBepLleHHO aApyroe
peno! Bec 1 mewwKa ¢ neckom coctasnseT okono 300 Kr. Mpwu rpysonoab-
eMHOCTU AnpuKabna 30 T HeobxoamMmo 3aHecTu Ha 60pT 100 MeLKOoB ¢
Neckom, a Npu rpysonoabemHocTn anpu»kabns 300 T — 1000 meLwKoB ¢
neckom. Mpu Mcnonb30BaHUM B KayecTBe 6annacta KaMeHHbIX LWapoB
OMAMEeTPOM 2 M, B MEPBOM C/ly4ae JOCTAaTOYHO ByaeT 3aKaTUTb Ha 6opT
Avpukabna scero 3 wapa, a Bo BTopom cayyae — 30 wapos. MNpu pas-
rpysKe Anpukabia Bce NoBTOPsAETCA B 06paTHOM NOPSAKeE, M LWapbl Npo-
CTO CKaTbIBAIOTCA C ANPUNKabAA no Tpany. MNoyyBcTyliTe pasHuLy!

2. IHTepecHO, 4TO AMaMeTpbl WAPoB NPpUBAU3UTENBHO KPATHbI pas-
Mmepy ApeBHEeernneTcKoro «LapcKoro IOKTA» — npumepHo 52,5 cm.
[peBHAA cTaHAapTM3aumna?!

KameHHBbIe 11aphbl JeTKO CKaThiBaTh ¢ IMPHKAOJIEH 1 JIeTKO 3aKaThIBaTh
Ha TUPMKAOIM C UCIIOJb30BaHUEM IIPOCTEHUIINX 3axBaToB (puc. 20) u 1mo-
JMCTacToB. [IJIs1 3TOTO TOCTATOYHO axke PYYHBIX MMOJMCIIacToB. I KaMeH-
HBIX 11aPOB B IepeaHeN U 3aiHel oTceKax TUpUKa0Jist BBITTOTHSUIMCH CIe1 -
aJibHbIe OaytacTHbIe eMKOCTH (cM. puc. 1). [1pu nuamerpe 1 M KaMeHHBI
1ap BecuT okoJio 1,5 T, a mpu auameTpe 2 M — okoJjio 10 T.

ITo HaMMuYMIO0 KAMEHHBIX IIAPOB Ha 3€MJIe MOXKHO MPOCIEIUTh HEKOTOPbIE
MyTH TIOJIETOB NUPMXKabJell IpeBHero rocyaapcTa. KameHHbIe apsl Ha-
xonat: B EBpone (B Iperun, Mcrmanuu, Ha Kunpe, 8 Beurpun, Iepmanun),
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Ha Ypane, B Cubupu u Sxyruu, Ha Kamuarke, B CIIA (B mrratax Kanudop-
Husi, Kanzac, OperoH, CeBepHas [lakota) 1 Mekcuke. DT0O BEpOSITHbBII
MapupyT auprxaosneit Mexay CpenrzemHomMopbeM 1 CeBepHOIt AMEPUKOIL.
Hpyroii myThb, TakKXKe OTMEYEHHbII MHOTOUMCIEHHBIMU KAMEHHBIMU 1lIapaMu
Ha 3eMJie, Jexut oT EBponnsl uepes Kazaxcran, Kuraii (ckana Yan Hda S —
«CcKaJla, OTKJIablBatolas siila»), ABCTpaiuio («Iapbl IbsiBOJIa»), OCTPOB
ITacxu 1, BeposITHO, 3aTOHYBIINI KOHTUHEHT My (cM. pa3aen 5.2), ApreH-
tuHy U [1epy. Oto MmapipyT nupuxabdieit mexiy CpenuzeMHoOMOpbeM U FOx-
Holi AMepukoii. KameHHBbIe 11apbl TakxKe oOHapyxkeHbl B Erunrte, M3paunse
1 AHTJIAU.

Puc. 20. MU300pakeHue 3axBaTta C YeTbIpbMsI YIJIyOJIeHUSIMU
JIJIs1 HEOOJIBIIMX 1IApOB (B LIEHTPE PUCYHKA), MO3BOJISIIOIIETO 3aKaThIBaTh
KaMEHHBIE IIapbl OOJIbIINX IUAMETPOB Ha AUPYKAOIN.
Ykpatrenue Ha tome. MemeH, nepeBHst Xaiia Anb-JKa3uib

BosHuKaeT 3aKkOHOMEpHbBIi BOMPOC, ToYyeMy B AMEPUKY BbIOMpAINCh Ta-
KM€ IJIMHHBIE MapIIPYTHI IJ1s1 nuprzkadieii? Beab moaeTsr mexxay CpenuseM-
HOMOpbEM U AMEPUKOI1 Kopoue yepe3 ATIaHTUUYecKuii okeaH. HaBepHska
JIeTajli U TAKUM ITyTeM, TOJBKO JIJIsI TOATBEPKAEHUSI TOTO KAMEHHBbIE 11apbl
B OKeaHe Bpsia Jin yaacTtcst HaiTu. [ToaTBepkaeHUEM MOIb30BaHUS JaHHBIM
MapIIPyTOM MOTYT SIBJIATLCS 6 cTyreHYaThIX mupamua [ynmap (puc. 21) Ha
octpoBe Tenepude (Kanapckue octpona). [Tnockue rmiomanky Ha BepIrMHax
MUpaMUl MOTJIM UCTIOJIb30BaThCS JIJIs1 MapKOBKU aupuxkaoseit. [To yreepx-
JIEHUIO MECTHBIX XKUTEJIei, paHbllle MMpaMu ObLIO OO0JIbIlIe, HO YacTh MUpa-
MU pa300palin Ijis MCII0Ib30BaHMsI KAMHE B HOBOM CTpouTeabcTBe. B 90-¢
IT. XX B. 3HAMEHUTBIN HOPBEXKCKUI MCCIea0BaTe/Ib U MyTellleCTBEHHUK Typ
Xeiiepaal BbIIBUMHYJI TUTIOTE3Y, 0 KoTopoii KaHapckue ocTpoBa B IpeBHOCTU
OBLIM TIepeBaJOYHBIM MYHKTOM Ha IyTu Mexkay Cpeanu3eMHOMOpbeM U AMe-
pukoii. Ho, koHeuHO, OH moapa3yMeBajl He BO3AYILIHBINM, a MOPCKOI MapIil-
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pyT. Ucnanbl, npuosiBiive Ha Kanapel B XIV B., 00Hapy>KUJIu, 4YTO OCTPOB
Tenepude HacesiM BbICOKUE OEJTOKOXUE, CBETIOBOJIOCKIE (MHOTIA PhIXKe-
BOJIOCKIE) U TOJIy0OrJ1a3ble JTIOAU. YIUBUTEIbLHBIM J1JIS1 €eBPOIICi1IeB OKa3acs
SI3bIK TyaHueil. OHM MOTJIM TIeperoBapuBaThCs CBUCTOM. DTOT CBUCT JIO CUX
MOp MCNOJb3YIOT XuTeu ocTpona Jla-Tomepa Ha Kanapax. UHTepecHa 3a-
Much U3 JHeBHUKA 3aBoeBaTesisi KaHapckux ocTpoBoB HopMaH1ia 2ZKaHa jie
berankypa: «Iomepa — poarHa BRICOKUX Jtoeil. OHU ToBOpST rydamu, Kak
€CcJii Obl y HUX He ObLIO si3bIKa». [1o3e BBIICHUIOCH, UTO MPEAKU TyaHuei
JIMIIWJIACH CBOMX SI3bIKOB B HaKa3aHME 3a KaKyl0-TO TPOBUHHOCTh. McniaH-
CKMe MOHAaXU OMUChIBaIM 3TO Tak: «Kak OyATo y ryaHueii HeT si3blKa, U KaKOu -
TO TIPaBUTEJTb COCTIAJ MX CIO/Ia B HaKa3aHUE, BHIPBAB SI3bIKW». Y COBPEMEHHBIX
ryaHuei si3bIKu ObUTU, U pevb Obljia pa3BUTa, HO OHU MOTJIY [TeperoBapuBaTh-
cs 1 cBUCTOM. OTCYTCTBME KaMEHHBIX 111apOB Ha OCTpoBe TeHepude MoXeT
CBUJETEILCTBOBATh O TOM, UTO JaHHBINA MapuIpyT U3 Cpeanu3eMHOMOpPDS B
AMepUKY MOT MCTIOJIb30BaThCS IMOCJIE TOTO, KaK B IPEBHEM rOCYIapCTBE ObLIO
OCBOEHO ITPOM3BOACTBO CXKMKEHHOTO rasa ijis nupuxaosieit. [Tpu atom rpy-
30MOBEMHOCTD IUPHKa0JIel MOTJIa YBEJTMUMBATLCS 3a CUET MePeBOIa YaCTH
MMEIOIIEeToCcs Ha AMprKadIie CKMKEHHOTO ra3a B ra3000pa3Hoe COCTOsIHNE,
a 3aTeM, TIpU pa3rpy3Ke, 00paTHO U3 ra3000pa3HOrO COCTOSTHUS B KUIKOE.
B aTOM citygae HeoOX0aMMOCTh B OajitacTe (KaMEHHBIX IIapax) OTHagacT.

Crenyet 100aBUTh, UTO Ha oCcTpoBe TeHepude Moa OAHON U3 MUpaMUL
apxeosioraMu ObLTa OOHapyKeHa reliepa. Y4uTbiBasi TO, UYTO B IPEBHEM BbI-
COKOPAa3BUTOM TOCYIapCTBE CTPOMIOCH OTPOMHOE KOJIMUECTBO MOA3EMHBIX
COOPYKEHUM 7151 3alUThl HACEJIeHUSI OT BO3MOXKHOU METEOPUTHOM 6oMObap-
IUPOBKU (cM. pazaen 2.1.3), mox nupamuagaMu octpoBa TeHepude moryt
HaxXOJUThCs TTOKa ellle He 0OHapyKeHHbIe, MHOTOUKUCIEHHbIE MOA3EMHbIE
COOPYKEHUS.

Puc. 21. Iupamunpel BOaM3M ropoaa [ynumap Ha octpoBe Tenepude. Mcnanns
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CrenyeT yuuThIBaTh BO3MOXKHOCTh TOTO, UTO IIo1anku Benukoi Kuraii-
CKOIi CTEHbI MOTJIU CJYKUTh MepeBaJIOUHOMN 06a30¥i 1J1s1 MOPOKHUX TUPUXKa-
0J1eii OOMBIION rPy30IOABEMHOCTH, JETIIINX U3 Cpenu3eMHOMODbS, U 11~
puxabJieit ¢ rpy3oMm, JieTsiiux u3 AMepuku. Ha miomankax Benukoii Ku-
TalicKO# CTeHBI MaTepuasbl U3 AMEPUKU MEeperpykaaruch Ha TTOPOXKHUE
JIPYKa0JIM, KOTOPbIE OTITPABISLIMCH B OOpaTHBIN MyTh. Takas Joructuyeckast
TpaHCITOPTHAsI CXeMa B pa3bl COKpallaia BpeMsl JOCTABKY IPy30B MeXKIy AMe-
pukoit u Cpeau3eMHOMOPbEM.

MHoro KaMeHHBIX IIapOB 00HapyXeHo Ha ocTpoe Yamn 3emau DpaH-
na-Mocuga. 3mech ciaenyeT 0CTaHOBUTHCS Ha ClIelylolieM MOMeHTe. B ciy-
gae, eCJIM B IPEBHEM rocyIapcTBE OCBOUJIN IMTPOM3BOICTBO CKIKEHHOTO Tra3a
(Bomoponda 1 Tejivs), TO HEOOXOAUMOCTh B OajutacTe Ha AUPUXKAOIISIX OT-
MmamaeT, Tak Kak ObICTPBII HAOOP BHICOTHI MJIM YBEJIUUYEHUE TPY30ITOABEM -
HOCTU AUpUKa0Jeil OCyIleCTBISIMCH 32 CUET MepeBo/ia YacTy raza, UMelo-
1Ierocs Ha Aupuxkaoie, U3 CKMKEHHOr0 COCTOSIHUS B razoo0OpaszHoe. Ha
MIaHeTe MOSIBUJIMCh CBaJIKM KaMeHHbIX 1apoB (B KazaxcraHe, Ha 3emiie
®panua-Mocuda, B KaaudopHuu u 1pyrux Mecrax).

CnpaBoYHbIN MaTepuan

CBanKM KaMeHHbIX LIApOoB MO Bcel nnaHeTe (puc. 22) — AaneKko He
€MHCTBEHHbIM BMA, CBA/NIOK APEBHEro rocyaapcTtea. Ha cesepe Jlaoca, B
NPoBUHLMN CMAHTKXyaHT, B pailloHe ropoaa MNxoHcaBaH, y NOAHOXMUA AH-
HamcKoro xpebTa, Ha 0 4HOM U3 NJATO HAXOAATCA KAMEHHbIE KKYBLUMHbI»
(pwuc. 23). Ha nnato B 06LLel CNOKHOCTU packuaaHbl 6onee 4000 KameH-
HbIX COCY/ZI0B, HANMOMMUHAIOLLMX KYBLUMHbI. BONbLUMHCTBO KYBLUMHOB MMEIOT
dopmy cocynoB, YTONWEHHbIX KHU3Y U
Cy)KaloLWMXCA KBEPXY, HO TaK»Ke BCTpe-
YyatoTcA 0BasibHblE U NMPAMOYTo/ibHble
KYBLIWHbI. Pasmep KyBLWIWMHOB Kose-
6netca ot 0,5 oo 3 m, a BEC camblIX
KPYMHbIX LOCTUraeT 6 T. BO3MOXKHO, 4TO
KYBLUMHbI ABNANCbD HECTOPAaeMOW Ta-
POV ANs XPaHEH WA 3aMacoB Pa3/INYHbIX
NPOAYKTOB B MepPUOLbl METEOPUTHBIX
6ombapanpoBOK. B gpyrux mecrtax
NnaaHeTbl BCTPEYAOTCA CBAJIKM Pa3iny-
HbIX, OTC/TY>KMBLUMX CBOE, KAMEHHbIX
JeTanein, a Takke getanel pasiMyHoro
Ha3HayeHuA (M3018TOPOB, 3y6UaTbIX
KOoNecuKkoB U np.). Ha puc. 24, no mHe-
HWIO aBTOpPa, MOKa3aHa Leas poccbinb

Puc. 22. Cajika KaMeHHbIX IapOB APEBHNX MSONIATOPOB 13 Xa/LUE/0Ha,
B Kanndopamu, CIITA obHapyKeHHbIX B 2013 r. Ha KamuaTke
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B COCTaBe TaK HAa3bIBaEMOTO «KaMYaTCKOro MexaHn3ma». [leTanmn «Kam-
YaTCKOro MexaHn3ma», Mo C/IOKUBLLENCA Y COBPEMEHHbIX YYeHbIX Tpa-
OMLMK, BblIN 06bABAEHbI NPUPOAHbLIM SIBIEHMEM (KaK KaMeHHbIe LWapbl
no BCeW niaHeTe, APeBHUE PaAMOaKTUBHbIE oTXoAbl B OKno B MaboHe 1
T.4.).

Puc. 24. leranu npeBHeii cBaniku Ha Kamyatke (200 kM oT rocesika Turuib).
Ha cHnMKke BUIHO MHOTO XaJIeJOHOBBIX U30JISITOPOB
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Hannuune no Bcei naaHeTe MHOTOYMUCNEHHbIX APEBHUX NOA3EMHbIX
BbIpabOTOK, KapbepoB, OTBA/ZIOB, TEPPUKOHOB U «XBOCTOB» O0boralLeHns
npu fo6blye None3HbIX UCKOMAEMbIX, @ TAKXKE CBaJ/IOK OTPabOoTaBLUUX CBOE
KaMEHHbIX LWAapOB, KAMEHHbIX «KYBLUMHOBY» M PA3/IMYHbIX KAMEHHbIX Ae-
Taseli NOHeBO/e CTAaBUT BOMNPOC O TOM, KaK APEeBHAS LUBUAM3ALMA OT-
HOCMKJIaCb K 3KO/IOTUM OKpPYrKatoLen cpeabl — BeAb APeBHUE CBA/IKU
MeTaIZInYeCKUX, NNACTUKOBBIX U AepPeBAHHbIX OTXOA0B 3a bonee yem
10 000 neT A0 HAC NPOCTO HE COXPAHUIUCD.

1.1.3. MapLupyTbl U yKa3aTenu Aasa NoseToB AupuKabnei

WHuTepecHbIM SIBIIsIETCS BOIIpOC, ToyeMy Ha riaTo Hacka B Ilepy, koTopoe,
110 MHEHUIO aBTOpa TAaHHOW KHUTHU, SIBJISIETCS TepeBaiovyHol 6a30i 1Sl OT-
MpaBKU IUPUKAOISIMHU LIEHHBIX MeTaJIOB 13 FOXXHOM AMeprKU B METPOIIO-
JIUI0, He OOHapyXeHO KaMeHHbIX mapoB. Ha to, yto miato Hacka B Ilepy
CITY>KIJIO MECTOM TTOCAIKM 1 B3JIeTa TUPHZKA0IIeii, yKa3bpIBaeT IPEeBHUI 3HAK
B BujIe Tpe3yOila Ha mobepexbe 3aiuBa [Tucko (puc. 25). Tpesybell xopoliio
3aMETEH C BBICOTBI HECKOJIBKMX COT METPOB TSI TUPMZKAOIIEH, JIETSIIINX CO
cropoHbl Tuxoro okeaHa (co cTopoHbl ocTpoBa [lacxu) u moka3biBaeT Ha-
MpaBiieHne B cTopoHy Tutato Hacka. B cocemnem rocymapceTse, Ha 3amiaiHOM
nobepexkbe Yuiu, B mycThiHE ATaKamMa HAXOJAUTCS elle OAUH 3HaK-yKa3aTelb
(puc. 26). Ha mmato Hacka mmeeTrcss MHOTO BEICOKOTEXHOJIOTUYHO BBITTON-
HEHHBIX MOJIOC U TJIOIIAN0K (pUc. 27), He MPUTOIHBIX JUISl TOCATKU CaMO-
JIETOB, HO BITOJIHE TIPUEMJIEMBIX IIJIST TTOCANKHU, TIEPEABMKEHUS U B3JIeTa M-
puxabieil, UMeloLIUX Kojieca-aMopTu3aTophl (cM. puc. 1). Uto kacaeTcs
OTCYTCTBUSI KAMEHHBIX IIIapOB, TO JEJIO 31eCh, TTO-BUANMOMY, 3aKITI0YaeTCs
B caeaytonieM. bainact (KkaMeHHbIe Iapbl) Ha TUPUXKAOIISIX TpeOyeTcsl B TOM
ciyJae, KOraa MeCTO HalpaBJIeHUs TUPMKa0Isd 3a TPy30M He 000pyIOBaHO
ra3oBOii CTaHIMEl 7151 103aMpaBKU AUPUXKAOIIST, YTOObI YBEJIUUUTD €T0 IPy-
30T0TBEMHOCTD.

Hupuxabib crpyxaet yacTb 6amiacta (KaMEHHbIX IAPOB), PABHOTO IO
BeCy BHOBD 3arpykaeMoOMYy TPY3y, COXpaHssI, TAKUM 00pa30oM, CBOU JICTHBIC
KayecTBa. B aTuX MecTax U 0OHApYKMBAIOTCSI KAMEHHBIE 111apbl, HAIPUMED
B SIkyTum unu euie ceBepHee. [lnato Hacka, BBy ero BaxkHOCTH, JOJIKHO
ObLIO UMETh ra30Bble CTAHLIMU [JIs1 J03aMpaBKU IUpUKa0iIeil B ciaydyae He-
obxoaumoctu. Kpome atoro, n3 Metponoianu B FOxHy0 AMEpUKY TOJIKHO
OBIJIO OTIPABJIATLCS PA3IMYHOE 00OPYIOBAHME, 3AITYaCTH AJIsl MEXaHU3MOB
u T.0. Bec mpruBo3uMoro u 3abupaeMoro aupukadjaieM rpy3a Mor ObITh IpU-
OJIM3UTESILHO OMHAKOBBIM. B aTOM cityyae 6amnacT (KaMeHHbIE 11apbl) Ha
nuprxaoie He Tpedyercs. Takke, BO3MOXHO, UTO ChIphbe B AMEPUKE CTaIo
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Puc. 25. [IpeBHuii 3HaK B Buze TpedyoOliia Ha mobepekbe 3amuBa [1ucko B [lepy

T,

Puc. 26. IpeBHuii yKa3areib U pUCYHKH B ITyCTbIHE ATaKama.
3anagHoe nodepexne Ynnmu

Puc. 27. Inaro Hacka. I1epy
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JIOOBIBATHCSA YXKe TIOC/Ie TOTO, KaK ObLIIO OCBOEHO MPOM3BOICTBO CKMKEHHO-
ro rasa [ijisi UCoJIb30BaHUsl B IUpUKaosix. B aTom cityyae 6aiact Ha au-
prKaOJIsIX MpaKTUYeCKU He Hy>KeH. OIHaKO HeOOJIbI110€ KOJMYECTBO KAMEH-
HBIX IIAPOB Ha TJ1aTO BCe-TaKU UMeeTCsl, HO He Ha camoM TiiaTto Hacka, a B
KaMEHHOU 00JIMIIOBKE CTEHOK CIIMpaJieBUIHbBIX KOJOALEB (puc. 28) 1 uc-
KYCCTBEHHBIX BomoeMoB. MTanbssHckMy yueHbIMH B 2016 T. Ha TuTaTo Hacka
oOHapyeHa 11eJ1ast CUcTeMa CITMPpaIeBUTHbBIX KOJTOAIEB, COSAMHEHHBIX MEX-
Jy 0001 MON3eMHBIMU TOHHEISIMU, IO KOTOPBIM TeUeT YUCTeHIast mo-
3eMHas Boja. Bo3my1iHble MOTOKY (BUXPH ), BOSHMKAIOIIME B CIIMPAJIEBUIHBIX
KOJIOJILIAX, 3aCTABJISIIOT IBUTAThCSI MOJ3EMHYIO BO/LY B HY>KHOM HarpaBJIeHUU
B MCKYCCTBEHHBII BOIOEM, OTKYa BOJIA MCITOTb3YETCS MECTHBIMU XKUTEISIMU
U B HacTosIiee Bpemsi. OUeBUIHO, UTO 3Ta CJIOXHEHIIast U yMHe1ast ru-
IpaBiInyecKasi CuCTeMa UCTob30BaIach ISl HYXKI TPAaHCTIOPTHOM CUCTEMBbI
mwiato Hacka.

Puc. 28. CHI/IpEU[CBI/II[HLIﬁ KoJ1o4€1 CO CTEHKaMu, 00IMIIOBAHHBIMU KaMHSIMU

CnpaBoYHbIN MaTepuan

CuCTeMbI CKBAYKMH, COEAMHEHHbIX MeXay cobol NoA3eMHbIMU TOH-
Henamu (puc. 29, 30), No KOTOPbIM TEYET YUCTEMLWAA Nog3eMHasn BOAa, B
APEBHOCTM CO343BaMCh NO BCEM MAHETE U HA3blBA/IMChb KKAPU3AMMUY.
Kapus npepctaBnaeTt coboi NoA3eMHYI0 MPPUTALMOHHYIO CUCTEMY U3
rNyBOKNX CKBAXKMH, KOTOPbIe COBUPAIOT BOAY B 3aCyLU/IMBbLIX PETMOHAX, HE
MMELLMX AOCTYNa K peKam 1 Bogoémam. Kapunsbl UMetoTcs Ha Tepputo-
pusx 6biBwein MNepcuackoin umnepun, AbraHuncraHa, MapoKkko, Apabckux
dmupartos, MNakuctaHa, McnaHum n CeepHoli AbpuKK. BepTuKanbHbie
CKBaXXMHbI MPOXOAAT BAO/Ib BCEFO MapLupyTa BoAocbOpHOMN cnuctembl m
pa3smeLaroTca Ha pacctoaHmn 20-30 m gpyr ot gpyra. Ux anameTp He
npesblilwaeT 1 M, a ybMHa AOCTUTaeT HECKOIbKMX COTEH MeTPOoB (ca-
Man rnyboKan U3 M3BECTHbIX CKBAXKMH YXOAUT Nog, 3emto Ha 275 m).
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BepTuKanbHble CKBaXKMHbI COOPYKAOTCA ANA BEHTUNALMU U, TNABHbIM
obpasom, gna KoHAaeHcauum Bnarn. fopauynin Bo3ayx KOHA4eHcupyeTca
Ha 60s1ee XoNoAHbIX CTEHKAX CKBAXWH, N 06pa3oBaBLUMecA Kanau Xua-
KOCTM CTEKAtOT MO CTEHKAM CKBA*XWH BHU3, CYLLECTBEHHO yBe/INYMBaAA
KO/IMYECTBO NOA3EMHOM BOAbI, OCTABAAEMOM K MECTY ee NoTpebieHus.
YKNOH TyHHenen kapunsos coctasnsn ot 1:1000 o 1:1500. Yem annHHee
TYHHE/Ib, TEM MeHbLLE ero yK/I0H, YTo obecneynsaeT TaMUHAPHbIM NOTOK
BOAbl. BONbLIONM YKNAOH TYHHENA MOXKET NPUBECTU K NOABNEHUIO Typby-
JIEHTHOCTU B NOTOKE BOAbI, YTO NPUBEAET K Pa3pyLUEHUIO CTEHOK U AHa
TYHHenA. BbicoTa TYHHeNel, Kak NpaBuio, He meHee 1 m.

NCTOPUKKM M apxeosioru NbiTatoTcA yoeamuTb Hac, YTO KApU3bl co3aa-
BaJIUCb UCKOUUTENIBHO C UCMOb30BaHMEM PYYHOTO TPYAa U MPOCTEMLLNX
WMHCTPYMeHTOB. Ho, coBepLueHHO 04eBMAHO, YTO KAPU3bl ABNAIOTCA OYEHb
BbICOKOTEXHO/IOTMYHOM MPPUTALMOHHOM CUCTEMOM, CO34aHNe KOTOPOM
TpeboBano BbINONHEHNA BbICOKOKAYECTBEHHbIX M3bICKATENbCKUX PaboT
015 onpefeneHns MecTonoN0MKeHMA BOAHbIX MCTOYHMKOB Ha 60/bLUIOM
rnybuHe (Kak MUHUMYM, C UICNONb30BaHMEM reopaapoBs), TOYHOrO Npo-
€KTUPOBaHMA OTMETOK NOA3EMHOI0 TYHHENA N NMONOXKEHUA BEPTUKAJIbHbIX
CKBaXMH, U UCMONb30BaHMA BbICOKOTEXHONOTMYHON TEXHUKM ANA NPO-
KNaAKW TYHHeNs n bypeHus ckBaxknmH. O BypeHumn CKBaXKUH cBUaeTeNb-
CTBYIOT MPaBUAbHble PaBHOMEpPHbIE HACbINU BOKPYT CKBAXUH (CMm.
puc. 29), YToO HEBO3MOXKHO NMpPU UX PYYHOM BbINOSHEHUU. U Npu pyyHOM
paboTe npoLLe BbINOAHATL HE KPYI/ible CKBaXKMHbI, @ NPAMOYTrO/ibHble
KoMo4Ubl. A NPOKNaAbIBaTb HEBbICOKUI TYHHENb AIMHOM B AECATKU KU-
JIOMETPOB BPYYHYHO NPOCTO HEBO3MOMKHO.

Puc. 29. Ksapus B Mpane
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BeprukaibHble axThl YerpoiicTBo KapH3a

~ Berxon Bosel kapuza

Opomaemele moss

Puc. 30. KoHcTpykTrBHAs cxema Ksipu3sa

Henaneko or minaro Hacka, mpumMepHo B 20 KM ceBepHee, HAaXOAUTCS Ma-
JiousydeHHoe riato [Manbna. M ecim miaro Hacka siBistoch TpaHCTIOPTHBIM
y370M, To Tutato [lanbIa ABISI0CH IIEHTPOM TTepepabOTKU M 0OOTaIIeHUS
IIOOBIBAEMOTO ChHIPhS.

Ha puc. 31 BugHbI TUIIMYHbBIE «XBOCTBI» OTXOJIOB ITlepepadoTaHHOro (000-
raiieHHOI0) ChIpbsi, KOTOpPbIE 00Pa3yloTCs MPU TPAHCITOPTUPOBKE M cOpoce
OTXOJOB C MCTIOIb30BaHUEM TPYOOIIpoBOmIOB. Ha 1maTo Takske MMEroTCs
MHOTOYHMCIIEHHbIE IOPOTU U OCTATKU COOpYyKeHuii (puc. 32). Buaumo, mia-
10 [Tajbia — BCEro JINIb APEBHSS «ITPOM30HA» AMEPUKH.

Puc. 31. Yuactok nnato I[lanba ¢ mpoMbILIIEHHBIMU «XBOCTaMu». [lepy
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Puc. 32. Yuactok maro [lanbma ¢ moporamMu u ocTaTkaMu COOpPYXKeHU

Pucynku B Bune «ctpes» (puc. 33), SIBISIOIIMXCS, BEPOSITHO, yKa3aTeIs -
MU JJIs1 AMpuXKaoieit, oOHapyXeHbl U B A3MU Ha TJIaTo YCTIOPT, pacroJfio-
JKEHHOTO B ropax Y3oekucrana, Kazaxcrana u TypkmeHucrtana. Ilnomanb
iato — okoj0 200 000 xB. kM. B 1986 . yuéHblie n3 AkageMuu Hayk Y30e-
KKCcTaHa npu o0c/IeIoBaHUM ILUIAaTO YCTIOPT C BO3MyXa OOHAPYKWIN MEXIY
nocenkamu Caii-Yrec u beiiHey cTpaHHbIe pUCYHKH, BUAUMMBIE TOJBKO C BO3-
Jiyxa, KOTOpble HalloMUHaId pUCyHKHU Ha 11ato Hacka B Ilepy.

Puc. 33. PucyHok «ctpejnia» Ha 1jiato YCTiopT

«CTpeibl» HEMPEePbIBHOM 1IETbI0 TPOTSIHYJIMCH Ha ceBep OT Mbica JlyaHa
B ApajIbCKOM MOpPe€ BIUTYOb I1aTo YCTIOPT. JJIMHa KaxXXa0ii «CTpesIbl» COCTaB-
ster 800—900 M, a BMecTe ¢ HampaBJIsifolnM BajioM gocturaet 1500 m, mm-
puHa — 400—600 M, coOXpaHMBIIASICS BHICOTA OrpakKAeHUs U3 KaMHEN 10-
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cturaeT 80 cM. Ha H1>KHeM ypoBHe pesibeca IJIaTo BCTPeUaroTCsl KaMeHHbBIE
mapsl (puc. 34). Kak o0bsICHEHO BhIIIEe, KAMEHHBIC IIaphl MOIJIN SIBJISTHCS
oIpeieJIeHHOE BpeMsl 0aIacToOM ISl AMpUKaOIeid.

Puc. 34. O6paboTaHHBIIf KAMEHHBII 1Iap ¢ TTPUPOTHON XKeJle30MapraHIIeBOM
KOHKpeluei BHyTpU

B AxyTtun obHapyKeHbl KAMEHHbBIE CTOJIObI «KUTUJISIXU» (puc. 35), BueM-
TO HAIIOMUHAIOIIME KaMEHHBIX UCTYKaHOB ocTpoBa [lacxu (cm. puc. 414).
[To-BUAMMOMY, KUTWJISIXM TOXKE SIBJISUIUCH 3eMHBIMU yKa3aTeJIsIMU TSI TU-
puxabJieii, Ho TOJIbKO COBepIIAIOIIMX pelichl 1o MapiipyTy Cpennu3eMHOMO-
pve — CeBepHast AMepuka (depes SAAKyTuio) nu odpaTtHo. YKaszartesb ISl JU-
puxabJeit HenaBHO oOHapykeH 1 B ABcTpayinu («YesnoBek Mappu»).

Puc. 35. KameHHBIe cTOJOBI (KUTWIISIXW) B SIKyTHI
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Hanuuure 3HauMTEILHOTO KOJIMYECTBA yKa3aTesieil HarpaBieHus 11 A -
puxabJieit MOXeT MPUBECTU K MBICIN, YTO B APEBHOCTU HE MCTOJIb30BAIUCH
MarHuTHbIEe KOMMackl. HaBepHsKa UCMOJb30BATMCh — KUTAMIIbI, B JIETeHAaX
MoJIy4yaBllre 3HaHUsI OT «00TOB», TOBTOPHO «M300peJI» MAaTHUTHBIN KOMITacC
okoJ10 2000 jieT 10 H. 3. BeposiTHO, OpUEHTUPHI HA 3eMJIe ObLIU HY>KHBI JIJIsT
IUpUxabJieit, epeBO3MBIINX KeJIE3HYIO PYyIy, MeTaJll WK METaNIUNUYeCcCKue
uzaeausi. B aTUx yca10BUsSIX MAarHUTHBIM KoMIIac He padoTan. OpueHTHPOBKa
JPEeBHUX MTUPAMU U COOPYXKEHUI IO BCell MmiaHeTe CTPOro Mo CTopoHam
CBeTa Tak>Ke MOTIJIa IOMOTaTh HaBUTALIMW AUpUKadieit. JlonoJHUTeIbHO, Ha
TpaHsIX OTAETbHBIX KPYITHBIX TMPaMUJL MOTJIM ObITh HAHECEHBI OTpeie/IEHHBIE
3HaKM WK oKpacka. Tak, aBcrpanuiickuit Toprosei lpenep, kuBuiuii B
Kurae, B cBoeM nHeBHUKe (1912) IMILET, YTO YETHIPpEe CTOPOHBI OOJILIIONI
MUpaMUIbI C TUIOCKOM BEpIIMHOM Bo3jie CaHsi COpUEHTUPOBAHBI CTPOTO MO
CTOpPOHAaM CBeTa, U CTOPOHBI MUPaMUI UMETU COOTBETCTBEHHO CO CTOPOHA-
MU CBETa CBOI LIBET — YEPHBbI, 3€JICHO-CUHUIA, KpacHBII 1 Oebiid. ITnockast
BEPIIVHA MAPAMUJIBI ObLIA 3aChITTaHa KEATOW 3eMJICH.

KoneuHo, nociie BHeipeHUs 60J1ee COBEPIIEHHbIX HABUTALIMOHHBIX TTPU -
OOPOB U, BEPOSITHO, CUCTEMbI HABUTALIMU, HEOOXOAUMOCTb B HA3eMHBIX YKa-
3aTeJIsAX 151 TTOJIETOB AMpurKadieit otrana. Ho yHuuToXaTh ApeBHUE yKa3a-
TeJIX Ha 3eMJie He ObLJI0 HUKAKOTO CMbICA, U OHU COXPAaHWIUCH 0 HaIlIUX
JTHEH.

1.1.4. Asnauusa

OmHUM 13 HEMHOTOUMCIEHHBIX (DAKTOB, KOTOPBII MOXKET CBUIETEILCTBO-
BaTh O HAJIMIMU aBUAIIMU B APEBHEM BEICOKOPA3BUTOM TOCYIAPCTBE, SBIISI-
€TCS KOJUIEKLIMST 30JI0ThIX CaMOJIETUKOB (puc. 36). 3010Tbie GUTYPKH ObLIN
HaiigeHsl B XIX B. B 3aXOpOHEHUSIX MHACHCKNX BOXIEH, M UX BO3PACT, 10
MHEHUIO YYeHbIX, cocTaBisgeT okoJio 500 jet 1o H. 3. B HacTos11ee Bpems
OoJiblIast YacTh 30JI0ThIX (PUTYPOK HAXOJAUTCSI B My3€e 30J10Ta TTPU KOJyM-
ouiickom HaumonanrHoM 6aHke B borote. Monenu camoseToB, cAeaHHbIe
10 TIOIOOMIO ABYX 30JIOTHIX (PUTYPOK B 1996 I. HEeMELIKMMU aBUaMOJIETNCTa -
MM U MHXXEHepaMU, TToKa3aIu XOpollKe JeTHbIe KauyecTBa. bojee Toro, mpu
MPOYBKE OHOI U3 30JI0ThIX (PUTYPOK B a3POJAMHAMUUECKON TpyOe BbIsIC-
HUWJIOCH, YTO e (hopMa UaeaabHO MOAXOAUT TSI CBEPX3BYKOBBIX CKOPOCTEM
(T.€. 17151 ABMKEHUSI B TIOTHOM cpefie). B aToii cBSA3M, OTAEIbHBIMU CIIELU-
ATMCTaMU CTaJIA BBICKA3bIBAThCS TUITOTE3BI O CYIIIECTBOBAHUY B IPEBHOCTHU
peakTuBHOI aBranu. Ho, BOBMOXHO, 30JI0TbIe (PUTYPKH SBJISTFOTCS JIMIITh
KOIUSIMU, C OTIpeieIEeHHBIMU dJIeMeHTaMM (haHTa3MM UX U3TOTOBUTENCH,
Jletaroyx peio (puc. 37). Jleraromast ppida HEIUIOXO JIETAET, 1 e€ hopMa uze-
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aJIbHO IMpucnocoO/eHa ISl ABMKEHUS B IUNIOTHOU cpeie — Bojae. [Toatomy
HET HUYEero yAUBUTEIbHOIO B TOM, YTO (popMa OJHOU U3 30J10ThIX (PUTYPOK
rokasajia O4YeHb XOPOIIHEe Pe3yIbTaThl 10 O0TEKaeMOCTH TIPY UCTIBITAHUY B
adpOIMHAMUYECKOI TpyOe.

Puc. 36. Kosutekuust Gurypok 30J10TbIx camoIeTUKOB. Komymous

Puc. 37. Jleraromast ppioa — rpooopa3s 30JI0ThIX CAMOJIETUKOB

KoHeuHo, HeTb3st cOpachIBaTh CO cUeTa BEPCUIO, YTO B IPEBHEM TOCY-
JapCcTBe HAUMHAIM OCO3HABAaTh BO3MOXXHOCTH MOABEMHOM CUJIBI Kpblia ca-
MoJsieta. O6 3TOM MOXKET CBUIAETEIHLCTBOBATh HATMYME APEeBHEM KaMeHHOM
B3JIETHO-TIOCAI0YHOM MOJIOCK JutnHOoM 3,6 kM B [amouu (puc. 38). Ho Bce
nmMerorecs GakThl YKa3bIBaloOT Ha TO, YTO OCHOBHBIM CPEICTBOM BO3IYXO-
TJIaBaHUs B IPEBHEM roCyIapCcTBe SIBISIUCH TUPUKAOIIU.

B 3axitoueHue cienyeT HaIlIOMHUTD, 4To B 1898 I. B rpoOHuIIe Cakkapa B
Erurnre 66171 0OHapy:KeH JAepeBSTHHBIN MpeIMET, BHEIIIHE ITOXOXKUIA Ha caMO-
JIeT WIn, TouHee, TuraHeép (puc. 39). durypka M3roToBIeHa W3 IPeBECUHBI
cukomopa. Ee nnmuna — 14,2 cm, pa3aMax KpblibeB — 18,3 cM, aBec — 39,121
Koprnyc umeet odtekaemyto opmy. HukHsist yactb XxBocTa obj10MaHa; BO3-
MOKHO, paHblIIe K Hell KPeMUIUCh TOPU3OHTATbHbIE KPBLIbS.
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Puc. 38. KaMeHHbBIE TUIMTHI B3JIETHO-TTOCAJOYHOM ITOJIOCHI B [amMOun

B Hacros111€€ Bpemst 3Ta hurypka sKcro-
Hupyetcs B Kaupckom mysee. JlaTupyetcst Ha-
xonka III B. o H. 3. OTcTauBas uaeio ApeBHE-
ro miaaHeépa, a He IITULBL, Tpodeccop MaIlInHO-
ctpoeHus u3 XploctoHa [xoH X. Jlunxapa B
CBOEH KHUTE «/[BUTaTtenu Haliei nzodpera-
TEJIbHOCTU» OTMEYaeT: «Y APYTrux ITHUIl €CTh
HOTH. Y 3TOU — HET. Y IpyTrux NTUI] HApUCO- !
BaHBI TIEPHS, Y ITOM — HET. Y IPYTUX NEePEBSIH- e’
HBIX MTULL €CTh TOPU3OHTAIbHBIE TIEPhS B XBO-
CTe, KaK y HACTOSIIMX MTHIL...». Ho psam yue-
HBIX-3THOTpa¢oB MoJjiaraet, 4YTo Gurypka
MOXET OBITh IPEAMETOM KyJbTa Oora-cokoJa
(6ora Topa unu Pa).

Puc. 39. ApeBHeerumnerckas
nepeBsiHHast purypka
B ¢hopMe 11aHEépa

1.1.5. Paguoceasb

O TOM, Kak BBITJISIICJIN 2JIEMEHTBI PAIMOCBSI3U Y BO3yXOIliaBaTesieil Ha
JUPUKAOJISIX, MOXHO CYIUTD MO CKYJbOTYPHOMY M300paxkeHu1o (puc. 40) Ha
IpeBHeM KadenpaibHoM cobope Canamanku B Mcnanum. CBSIILIEHHUKHA CO-
0opa yTBepKIaloT, YTO CKYJIbNTYpa HAXOAUTCS HAa CBOEM MeCTe KaK MUHUMYM
¢ XIX B., MOCKOJIbKY €CTh I'paBlopa ¢ ero nzoopaxeHnuem. Cama cKyJbIITypa
OblIa CprCOBaHa C HEKOETO CYIIECTBA, O BCTPEUe C KOTOPHIM MOATBEPXKIACT
CTapyMHHas pyKOMUch MOHACTbIpsi. CKENTUKY YTBEPXKIAIOT, YTO CKYJIBIITYypa
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n3zobpaxaeT purypy KocMoHaBTa B cKadaHape, 3a0bIBasi, YTO y KOCMOHAaBTa
B ckacaHIpe JIMIIO 3aKPbITO 3alIUTHBIM CTEKJIOM U UMEIOTCSI KUCTOPOIHbBIE
OasutoHbl. ITomy1iika 6€3011acCHOCTH 3a FOJIOBOI BO3IyXOIlJIaBaTe sl U peMEHb
0e30MacHOCTH 0oJiee eCTeCTBEHHBI LIS JIeTUMKa, YeM 7151 KocMoHaBTa. Pac-
TEHUSI, OKPYKaIOII1e BO3AYyXOTIaBaTeIsl, IUIsl KOCMOCA CIIMIITKOM OOJTbIIast
POCKOIlIb, a BTepMETUYHOI KabuHe TUpuKa0Jisl pacTeHUs MOTJIOIIAIOT yIJie-
KHUCJIBIH Ia3 U BbIpabaThIBAIOT KMCIOPOI, TTOAAePKMBast KOM(MDOPTHHIE YCIIO-
BUSI BO BpeMsi roJieTa. Kak yxke oTMeuasioch Bblllie, HATUYue pacCTUTEIbHOCTU
Ha IPeBHUX JUPUKAOJISIX SIBJISLIOCH TOCTATOYHO OOBIYHbBIM siBjieHHeM. Ho, B
MPUHIIMIE, B JPEBHEM BbICOKOPAa3BUTOM TOCYIapCTBE MOTJIM COBEPIIATHCS
1 KOCMUYECKME TOJIETHI.

Puc. 40. Ckynbntypa Bo3myxoruiaBaresist Ha codope ropona Canamanku. Mcnanus

Ha puc. 41 nokazaH TamHCTBeHHBIIT MepenuTCcKIii KaMeHb, HaliIeHHBII
B 1872 . B amMmepuKaHCKOM ropose MepenuT. MI3rotoBjieHHast U3 KBaplLuTa
roJIOBA C TAKUM XK€ OTKPBITHIM IIUIEMOM C KPYTJIBIMU HayIITHMKAMU, KaK 1 Y
Bo3ayxoruiaBartesist Ha puc. 40. UHTepecHO, YTO OIMH HAyIIHUK TIJIOCKUIA, a
JPYTOil HAyIIHUK UMEET YCI0XKHEHHOE CTPOSHIE, BO3MOXHO, IJIST peryJin-
POBKM 3BYyKa.

CrenyeT oOpaTUTb BHUMaHKE, YTO B LIEJIOM psifie APEBHUX M300paKeHNIA
BO3IyXOIlIaBaTe/ el Ha 1IJeMax MoKa3aHbl aHTeHHBI (pUc. 42), B TO BpeMs
Kak Ha IjieMax, OlMCaHHbIX BbIlIe Bo3ayxoruiaBareneit (cMm. puc. 40, 41),
HUKAaKMX aHTeHH HEeT. DTO FTOBOPUT O TOM, YTO N300pakeHUsI BO3IyXOoTliaBa-
TeJlell B IJIeMaX C aHTeHHAMU BBIIIOJTHEHBI TOPa3a0 paHbllle, 4eM apTedak-
Thl Ha puc. 40, 41. AHTeHHBI Ha 11JIeMaX MOTYT CBUAETEbCTBOBATH O HEOOJIb-
LIOM MOILIHOCTH paguoIiepealonX yCTPONCTB 1, CKOPee BCEr0, OTHOCITCS
KO BpEMEHU U300peTEHUS pauonepeanmx ycrpoicts. Korna KoHCTpyK-
LUs paguoIlepeaaTIMKOB cTajla 0JIM3Ka K COBPEMEHHOI, 1 MOIITHOCTh UX

42

YBEJIMUMIIACh, HEOOXONMMOCTh B aHTEHHAX Ha IIJleMax OTIajia, BIOJHE A0-
CTaTOYHO CTaJIO HAYIIIHUKOB.

Heckonbko MbICIEl PO pacnooXXeHUe aHTeHH Ha ieMax. BeposTHo,
9TO OBLIU MEPBbIE U TOBOJBbHO MPUMUTUBHbBIE KOHCTPYKIIMK aHTeHH. Ceituac
MOA0OHBIE AaHTEHHBI, HO TOJILKO TPSIMOYTOJIbHOM (hOPMBI, @ HE M30THYThIE,
PEKOMEHIYIOTCS TSI CEJIbCKOM MECTHOCTHU, T/ paiuocUrHaibl ciadonie. Ha
AHTEHHAaX «OTPOCTKM» MEJIAI0TCS OMMHAKOBOM IUTMHBI TS pYeMa PaauoBOTH
orpenesieHHO yacToThl. CIUIIKOM JJIMHHbIE «OTPOCTKW» aHTEHH MOTJIU
MeIllaTh BO3AyXOTUIaBaTeJIsIM Ha TUpMKaoasax. B meproa mpuMeHeHus 1o-
JIOOHBIX aHTEHH, TTO-BUAUMOMY, U IIIJIO OCBOEHUE MaTEPUKOB I10 BCelt Iia-
HeTe ApeBHeN MuBMIKM3alMeil. Bo3myxoriaBarenau B jieMax ¢ aHTeHHAMU
abopureHaMm 3allOMHMIMCh, U TTIOSIBUJIMCH COOTBETCTBYIOIIME PUCYHKU Ha
cKaJlax 1 Ha 3eMJie.

Puc. 41. MepeauTckuit KaMeHb — T'0JIOBa B LIIJIEMe ¢ HaylIIHUKAMU

Puc. 42. HackanbHoe uzoopaxenue B Bankamonuke (Mramus).
BrimonHeHo 6osee 10 ThIc. JIeT Ha3a
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O4yeHb MHTepeceH haKT HAXOAKHU BCEX KOMITICKTYIOIIMX TS PATOCBI3H
npu apxeoyiornyeckux packornkax B 2020 r. B pailoHe KpyIHoro 6acceiiHa
(300%700 M) Cpax Cpanr B Kambomxe. B TaiiHUKe KaMeHHOU dyepenaxu
(puc. 43) ObL1M OOHAPYKEeHbI KpUCTAJLIbI KBaplia M OpOH30BbIe MpoBoja. Psi-
JIOM B TaliHMKeE APYIroil OTKOITaHHOM yepernaxu 00HapyKeH Ir'eJib HeIMOHSITHO-
ro HazHaueHus. Henaneko oT uepenax HaiiieHa MeTa/uinyeckasl aHTeHHa B
(opme Tpe3yOLia. MeTayls1 aHTEHHBI IIOYTHU HE MMeJT KOPPO3UOHHBIX ITOBPEK-
JeHui. 31ech ke ObLT OTKOIMaH (pparMeHT KaMeHHOTO U3/IeJIUSI C HAHECEHHOM
CXeMOIi BEPOSITHOTO MOMCKA YaCTOT ITPU PaaroCBsI3u. Bee 3T HaXOMKHU BbI-
3BaJiId OTPOMHBII MHTEPEC y MECTHOTO OUEHb PEJIUTMO3HOTO HACETCHMUSI.

Puc. 43. Kpuctaiiel KBapua B TaliHUKe KaMeHHOI yepernaxu. Kambomxa

IIpocTo HEBO3MOXKHO yaep:KaThCs 1 He TTOKAa3aTh JIMLIO ITPEKPACHO He-
3HAKOMKM B HaylIHUKaxX (puc. 44) ¢ kKameHHoOro 0tocta «/lama u3 Dbue»,
Haxopsierocs B JIyspe (ITapux). O mpoucxoxaeHNN KaMeHHOTo 01ocTa
MMEIOTCS TOJIBKO MpearnoaoxeHust. [1o MHEHMIO aBTOpa, Ha O10CTe IMoKa3aHa
JKEHIIMHA, HACTaXKIAIOIIAsICST My3bIKOM 13 HayITHUKOB. [1paBna, HayLIHUKY -
«paKyILIKW» HeCKOJBbKO BEJIMKOBATHI 110 CPABHEHUIO C COBpeMeHHbIMU. Ho
Bellb OTOT OIOCT OBUI CAEIaH MHOTO ThICcsSIUesIeThit Hazan. [1o3xKe, BEeposITHO,
HayIITHUKU 3HAYUTEIbHO YMEHBIIWIUCH B pa3Mepax.

WHTepecHo, 4TO B COBpEeMEHHOM SITTOHNM, YacTh HaceJeHUS KOTOPOii
cuuTaeT cedst HacJaeJHUKAMU ApeBHE N IMBUIIN3ALMKU HA NUCUE3HYBILIEM KOH-
TuHeTe My B TuxoM oKkeaHe, MOHAXU-OTIIEbHUKU sIMaOyCU HaKJaAblBaIOT
Ha J100 MaJIeHbKHEe YePHBIC KPYTJIble KOPOOOUKU, KOTOPHIE HA3bIBAIOTCS TO-
KIH, a Ha 11110 BeIIAIOT ITMPOKKE JIEHTHI C KPYIJIBIMM YKpallIeHUSIMHU (puc. 45).
Bce ot akceccyapbl HEOOX0OUMMBI 1Jist oOpalieHus: (MOJIUTBBI) K boram u
HaIllOMMWHAIOT O0IlIeHUE TTI0 MOOUIbHOMY TesiehOHY UK paliuu. BeposiTHO,
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KakK ¥ BO MHOTMX JPYTUX CIyJasix, Mbl UMeeM JeJIO C TToApakaHUEM TEeXHO-
JIOTUSIM IpEBHEM BEICOKOPA3BUTON LIMBUJIM3AIIMM 0€3 TOHUMaHMSI TEXHOJIO-
TUYeCKOl CYIITHOCTH Tiporiecca. OpTomoKcaIbHbIE UyIeH 1T MOJUTBBI TaK-
K€ UCTIOJIb3YIOT «Iepealole» yCTPOCTBA — MPUBSI3bIBAIOT HA JIOO U PYKY
PEeMHSIMU YepHbIE KOXKaHbIE KOPOOOUYKH MPSIMOYTOJIbHOM (hOpPMBI — TOUIINH,
cojiep:allle HalMcaHHbIe Ha TiepraMeHTe oTpbIiBKM U3 Topsl. [Toxoxe, 4To
TOUINH SBISIETCS 00JbIIe MoapaxkaHueM (haKCUMUIbHON cBA3U ((akcy),
yeM paauocBsizu. Cuutaercs, uto bor Toxe mosb3oBancs TOUIMHOM. JIEHThI
C 11apaMu y SsMaOyCu ¥ PEMHMU y UylieeB, OUeBUIHO, UMUTUPYIOT aHTEHHBI.

Puc. 45. fInoHckue MOHAaXM-OTIIEJIbHUKY SIMaOycu
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Puc. 46. 306pakeHnst 60rOB C CyMKOI B pyKe

B 3akitoueHue odpatuM BHUMaHKE Ha TO, YTO U300paxKeHHbIE B pa3HbIX
HMCTOPUYECKUX KYJIBTypax 00XeCTBa Jep:KaT B PyKe KaKyl0-TO CyMKY (puc. 46).
C Takoli cyMKoli u300pakeHbl 00KecTBa pa3HbIX 310X B Me3oaMepuke, EB-
pa3uu u Adpuke. OHM MEHSIJIUCh, a CYMKa OCTaBajlaCh HEM3MEHHOM, UTO
CTaBUT COBPEMEHHBIX YUEHBIX B TYIUK. Y UCclieqoBaTeNei peodiagaeT ToU-
Ka 3peHUsl, YTO CyMKa SIBJIsJIaCh TEXHUUYECKUM YCTPOUMCTBOM. BeposiTHO, 3TO
MpaBUJIbHAs TOUKA 3pEHUsI — CyMKa MOTJIa SIBJISIThCSI CPEACTBOM 3KCTPEHHOM
panuoCBsI3U, PUKCUPYIOLIUM, HallpUMep, COOOIIeHUEe O BO3BMOXKHOM Haya-
Jie METeOPUTHBIX 60MOAPAUPOBOK Ha OMPEAeJeHHBIX Y4acTKaXxX IMIaHEeThI.
TTonyuuBinii cooO11IeHUE BEICOKOTIOCTABIEHHbI YAHOBHUK JIPEBHETO TO-
cyaapcTBa («0or») HeMeIJIeHHO OMOBEILa O BO3MOXHON METEOPUTHOI OOM-
0apIMpPOBKE COOTBETCTBYIOLIME CIIY>KObI, KOTOPbIE HE3AMEUIUTEILHO Opra-
HU30BbIBAJIM 3BaKyallli0 HaceJIeHUs B yOexkullla (CKaJlbHbIe U TTOA3EMHbIE
coopyxeHusi). Eciiu BCMOMHUTD MEPBbIE TPOMO3IKHE COBPEMEHHBIE PAINO-
TeJie(OHBI, TO CTAHOBUTCSI OYEBUIHBIM, UTO C pa3BUTHEM TEXHOJIOTUIA B IpEB-
HEM rocyJapcTBe rpOMO3IKUE CYMKH MPEeBPATUIIUCH B 00Jiee KOMIAKTHbBIE
Cpe/cTBa CBSI3U, (PYHKIIMOHATIBHO HATTOMUHAIOIIME COBPEMEHHbIE MOOUITb-
HbIe TeJeOHBbI.
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1.2. Kaprorpadpusa

CyllecTBYeT LBl psii CTApUHHBIX KapT, COAepXKaHUe U TOYHOCTh KO-
TOPBIX MOpaXKaeT COBPEMEHHBIX yueHbIX-KapTorpados. OaHol 13 HanboJsee
M3BECTHBIX sIBjIsieTcs KapTta [Tupu-peunca. C nMeHeM TypelKOro agMupaia
IMupu-percoM cBsizaHa OJHA U3 UCTOPUUECKUX KapTOrpaduIeCcKMX 3arafaok.
Broct aToMy 3acay>keHHOMY O60€BOMY aIMUPATy HAXOIUTCSI B MOPCKOM MYy3€ee
B CramOyite (puc. 47), a TakKe Ha eBpOMNECKOM CTOPOHE Mepenpanbl uepe3
npoyuB Jdapaanesisl B paitoHe Yanakkasne. Ero uMmeHeM Ha3BaHa nepBast
TypelKas IToABOIHA JIOIKA.

Puc. 47. broct Iupu-peuca B Mopckom mysee MepcuHa. Typruus

Bpemsi BOBHUKHOBEHMST KapTorpadguueckoii 3araaiku clieayeT OTHECTU K
1929 r.,, xorga B ONHOM U3 IPEBHUX KOHCTAHTUHOMOJbCKUX TBOPIIOB Oblia
oOHapyxeHa kapTta (puc. 48), natupoBanHas 1513 . Kaprta He BbI3Basia Obl
0OJIBIIIOTO UHTEPECA, ecJii Obl He n300pakeHue Ha Heit CeBepHoii u KOKHO
AMepuKy 1 TTOANUCH Typelkoro anMupaina [Tupu-peuca.

Kaprtoii 1 ee co3natesneM 3aMHTEPECOBAIMCH YUEHbIE, K BOT YTO YAAJIOCh
BbISICHUTB. B 1513 . agmMupan typetikoro uiora [Mupu-peuc 3akoHUMI pa-
00Ty Haz 0OJBIION KapToli MUpa AJIsl CBOEro reorpaduyeckoro atiaca
«Kutab-u-6axpue». [Ipu coctaBieHUM KapThl OH UCTIOJIb30BaJl OKOJIO ABYX
JECSATKOB KapTorpacduyeckrx MCTOUHUKOB, HaurHas oT [ITonemes u Anex-
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canapa Maxkenonckoro no X. Konym6a. [Tupu-peuc B cBoeit kKnure «KHura
Mopeii» Hamucan cienyoliee: «...HeBepHblii mo umeHu Kosom60, reHya3ell,
OTKpbUI 3T 3eMiu. B pyku HazBaHHoro Koysom0o momnajia ogHa KHUTra, B
KOTOPOI OH MpouuTaj, YTo Ha Kpatw 3arnajaHoro Mops, fajeko Ha 3araje,
ecThb Oepera u ocTpoBa. TamM HAXOIMIM BCEBO3MOKHBIE METAJUTBI 1 IPAroleH-
Hble KaMHU. BoimeHazBaHHbI KonoM00 goiaro usyvan aty kHury <...>
O cTpacTu Ty3eMIEeB K CTEKISIHHBIM yKpaliieHusM Kosom00 Toxe y3Has u3
9TOI KHUTHU U B3SIJI X C COOOI, YTOOBI OOMEHSTD Ha 30JI0TO».

Puc. 48. Kapra [Mupu-peuca. 1513 .

Hanmomuum, uto 12 okTs16pst 1492 1. skcneaunust Xpucrtodopa Konymbda
(puc. 49) nocturna octpoa CaH-CanbBagop B baramckoM apxumnenare. OToT
JIEeHb CYUTACTCS ODUIMAIBHON 1aToil OTKPHITUSI AMepuKu. OTKyna mosBU-
Jlach 9Ta yauBUTeabHast KHura y Konym6a? Bot, yto uzBectHo. B 70-x rr.
XV B. Konrym6 xenwicst Ha @unurie Monuin [Mepempeiy u3 6oratoii ura-
JIo-nopTyraibekoii cembu. Tecth Konymb6a, mocenuBiierocs B JIuccaboHe u
XOIMBIIIETO B MOPE IO MOPTyrajabckuM diiaroMm, bapronomey Ieperrpeny,
Takke ObUI MOperuIaBaTesieM 1 pbillapeM yrpa3aHeHHoro OpaeHa TaMILIu-
€pOB, pacroJiaraBIIero 3HAYMTETLHBIMU apXUBaMU IPEBHUX KHUT U KapT.
[Tociie ero cMepTH OCTAIMCh MOPCKUE KapThl, THEBHUKU U APYTUE TOKYMEH-
THI, IiepelIeaine mo HaciaeacTBy K KomymOy. Ha ceronHsinauii 1eHb yxke
MHOTO HamucaHo O (p0Te TAMILIMEPOB U OOJIbIION BEPOSITHOCTU UX pery-
JISIPHBIX IJ1aBaHuM B AMepuKy. [Tupu-penc yrBepxnai, uro Komym6 xopolio
3HaJl, KyJla OH TUTBIBET, OJIarofapsi KHUTe, TOMaBIlIeid B er0 PyKu (OT TeCTsI-
TaMILIMEpa).
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): COLOMBO

Puc. 49. Xpucrodop Komym6 u ero kapakka «Canra Mapusi»

CnpaBoYHbIN MaTepuan

Tamnnuépsl (dp. templiers — xpamoBHUKKM) nan OpaeH 6eaHbIX pbi-
uapen Xp1cta — AyXOBHO-PbILLAPCKNIA OpAEH, OCHOBaHHbIN Ha CBATOM
3emnie 8 1119 r. HebobLLOM rPYyNMNoi pbiLlapei Bo rase ¢ [yro ae MNeHom
nocne MepBoro kpectosoro noxoga (1096—1099).

B XII=XIll BB. opaeHy NpuHaaneKkanm oblnpHble 3eme/bHble BNaae-
HMA KaK B CO3[aHHbIX KPECTOHOCLAMM rOCYAapcTBax Ha TeppUTOpPUNn
MNanectnHbl n Cupun, Tak n B EBpone. OpaeH ob6nasan WMPOKUMU Liep-
KOBHbIMW U IOPUAMNYECKUMU NPUBUNETNAMM, aPOBAHHbIMKW eMy Nanok
Pumckmm, Kotopomy OpaeH HenocpeacTBEHHO MNOAUYMHAICS, A TAKXKe U
MOHapXamu, Ha 3eM/IIX KOTOPbIX OH UMEeN BAAAEHUA U HEABUKMMOCTb.
OpaeH BbINOAHAN GYHKLUM BOEHHOM 3aLLMTbI FOCYAapCTB, CO34aHHbIX
KpecToHOCL,amMM Ha BOCTOKe, XOTA NEPBUYHOM Lienbto, AeKAapupoBaHHOM
npu ero yupexaeHuu, 6biaa 3almnTa NaIOMHUKOB, naywmx 8 CBaATyto
3eM10.

B 1291 r., Koraa KpecTtoHocLbl 6blv U3rHaHbl U3 MNanecTuHbl Mam-
NIOKCKUM cynTaHoMm ErmnTa Xanunab anb-Awpadpom, Tamnamepsi (puc. 50)
nepeKkAYNANCL HA GUHAHCOBbBIE YC/TYTU U TOPrOBALD, HAKOMUIY 3HAYU-
TenbHble LeHHocTU. Y OpaeHa TaMnaMepoB BO3HUKAN MMYLLLECTBEHHbIE
OTHOLLUEHMA C KOPONAMMU EBPONENCKUX FOCYAAPCTB M Manoin PUMCKUM.

MmetoTca cBefeHMA O HaAMYMK y Tamnanepos cobcTeeHHoro dnoTa
N (BOKYMEHTA/IbHO HEMOATBEPKAEHHbIX) NAaBaHMAX Kopabnen B Ame-
PUKY 3a cepebpom 1 Apyrummn COKpoBuLLLaMu. B Nyt mopennasatenamm
MCMO/b30BaNNUCh ApEeBHENLIME KapTbl U KHUTU. [TponcxoxKaeHue aTnx
KHUT M KapT, a TaK¥Ke ApYyrux TaliHbiX 3HaHM OpaeHa TaMnamMepos — He-
M3BECTHO. M3BECTHO /INLWb TO, YTO K TaliHbIM 3HAaHUAM TaMNANEPOB A0-
nycKanncb n3bpaHHble, NpoluesLine oYeHb CTPoruii otbop. Tamnanepam
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NPUNKUCHIBAIOT UAEU YCTAHOBNEHWA CO3UAATE/IbHOTO eAMHCTBA BCEX KPO-
BEW, pac v pennrni, T.e. Co34aHMA rocysapcTsa HOBOTO TUMA C PeIUTUEN,
BnuTaBLen B ceba nyywee U3 XpUCTMAHCTBA, Ucnama, bygansma u ny-
Aavsma. MNoxoxke, YTo 3Ta naen peann3oBaHa B HacTosLLLEE BPEMS TONIbKO
B O4HOM rocypapctee — ANOHWUK, C APEeBHEN HALMOHANbHOW pennrnem
CUHTON3MOM (cMHTO — «nyTb 60roB»). MoynTaa CUHTOU3M, AMOHLbI
OYeHb TEPNUMO OTHOCATCA K APYFUM PENUTMAM, TPUHUMAA U3 HUX lydllee
(cm. pasgen 5.2).

Puc. 50. JlereHabl MOBECTBYIOT, YTO TaMIUIMEPHI BIaACU TAHBIMU 3HAHUSIMU
1 OTPOMHBIM 60TaTCTBOM

B 1307-1314 rr. yneHbl OpaeHa NoABEPr/INCL apecTam, MbiTKaM U
Ka3HsIM CO CTOPOHbI dpaHLy3cKkoro Kopona ®ununna IV, KpynHbix peo-
[anoB U PUMCKO-KaTONIMYECKOWN LEPKBU, B pe3ynbTaTe Yero opaeH bbin
ynpa3aHéH nanoit KnumerHtom V B 1312 r. YacTb cOBCTBEHHOCTU U LiEH-
HOCTEN TamnNanepoB 6binKn M3bATbI GpaHLY3CKUM Koponem. Ho 6onbluas
YyacTb LeHHocTel bblna coxpaHeHa. B McnaHuu, MopTtyrannmn n apyrux
CTpaHax b6biBLIME TaMMNIMEPbI CO34aM HOBble opaeHa. B 1314 1. Bo Bpems
KasHW Ha KocTpe nocnegHnin maructp OpgeHa Tamnanepos Kak ge Mone
npoknan dunmnna IV n ero notomkos, n nany Kanmentua V. Npoknatue
6bICTPO CObINOCL — B TOM ¥Ke roay Mana PUMCKMIA CKOHYANCA B CTPALLHbIX
My4eHUsAX, a paHLYy3CKMIN KOPOob ynas c nowaaun n ymep. Bece Hacnea-
HUKM Kopons npasuam PpaHumnein Hefonro n GoicTpo ymupanu. MNocnes-
HUI HacheaHWK JlloaoBuKK XVI 6bla KasHeH peBoatouyoHepammn B 1793 . —
emy oTpybuam ronosy. Npoknatme maructpa Tamnanepos Kaka ge Mone,
He NMPU3HaBLUIEro CBOK BUHY M HE MOKaABLUErocA nepen cMepTbio,
CBEpLUNNOCH...

HNmeetcs psia pakToB, TOATBEPKAAIOIINX, YTO B KHUTE KoymM0 oOHapy-
SKWJT KapTy ¢ HAHECEHHBIMM Ha Heil KOHTUHEHTAaMU, TTOCTYKUBIIYIO B 1aJTb-
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HelllleM UCTOYHUKOM ist KapThl ITupu-peuca. Bo-nepBbix, Koiym06 He
OCTaHaBJIMBaJl KOPaOJU HOUBIO U 111eJT ITOJ BCEMU MapycaMM, CJIOBHO TOUHO
3Hasl, 4To pudoB BOepeau HeT. Bo-BTopbix, BO BpeMs OyHTa Ha KOpaosx
U3-3a TOro, YTO obelllaHHasl 3eMJIsl Bce He Moka3biBajiachk, Koaymb cymen
yOeauTh MOPSIKOB MOTEPIETh e1lle HECKOJIbKO JHel, v uepe3 1000 muiib 1o-
Kazajach JoJIroxxaaHHas 3emJsi. B-tpetbux, Kosiym0 Be3 3amac cTeKJIsTHHBIX
yKpallleHUH, 3Hasl, YTO CMOKET OOMEHSTh UX Ha 30JI0TO y Ty3eMIIeB, KaK
OIKCHIBAJIOCH B UMEIOILILIeHCs Y HEero KHUre. B-ueTBepThiX, Ha KaxKa0M Kopa-
OJ1e MMesIcs 3arieyaTaHHbIN MaKeT ¢ MHCTPYKIIMSIMU, YTO AeJIaTh B TOM ciIydae,
€CJIM BO BpeMsI IIITOpMa KOpabJiv MOTepsItOT IPYT Apyra.

Kapta ITupu-peuca — ogHa u3 repBbIX, Ha KOTOPOIt moKazaHbl CeBepHas
u KOxHast AMepuku. M Ha Helt 0003HaueHa He TOJIbKO TOYHasl OeperoBast
JIMHUS, HO U peKU, U faxe ropbl AHibl. Kaprta cocraBieHa uepes 21 ros mo-
ciie «o(ULMaIbHOr0» OTKPhITUS AMepuku Koixym0om. Ho TouHO n3BecTHO,
yto Kosiym06 kaptorpacueit AMepuku He 3aHuMaics. O kaure Koynymoa
00JIbllIe HUYETO HE U3BECTHO, HO HECKOJIBKO JIMCTOB KapThl U3 atjaca [Tupu-
perica coxpaHuauch 1 B 1811 1. 6putn ony6ikoBaHbl. OIHAKO TOJIBKO B 1956 I
aMepUKaHCKKe BOEHHbIe KapTorpadbl TPoBeu UCCIeq0BaHUE U YOS IUIUC,
YTO Ha KapTe ObL1a n3o0paxkeHa 6eperoBast TMHUS AHTapKTUAbI (puc. 51).

Puc. 51. Aurapkruna Ha Kapte [Tupu-peuca

51



W 310 3a 300 1eT 10 opuMaIbHOTO OTKPLITUSI AHTapKTUABLI B 1818 1!
Bonee Toro, Ha kapre INupu-penca nzodpaxen oeper 3eman Koponessl Mo
B AHTapKTUJIE, ellle He MOKpPLITOM JbaoM. CoBpeMeHHas1 OeperoBast JUMHUU
oIpeiesiIeTcs JIblaMu, AaJIeKO BBIXOASIIMMU 3a ITpe/iesibl 0eperos, MoKa3aH-
HbIX Ha Kapte [Tupu-peuca. ITo MHeHUIO psiia yueHbIX, CBOOOIHBII OTO JIbAa
Oeper AHTapKTUIBI MOT cyliecTBoBaTh mpuMepHo 9000—13 000 neT Ha3an.
W3 Hagmuceit Ha KapTe caemyeT, YTO MPU U3rOTOBIeHUHU KapThl [Tupu-penc
00beIMHII KapTorpauieckre JaHHbIE U3 HECKOJIbKHX UCTOUHUKOB. YacThb
WCTOYHMKOB IS KapThl [Tupu-perc Mor 00HapyKUTh HETTOCPEACTBEHHO B
KoHcraHTUHOIMOE, Te, KaK CYMTAETCS, MOTJIM HaXOAUThLCSI CTapMHHBIE Kap-
Thl U3 Anlekcanapuiickoit oubauroreku. ITociie 4eTBEPTOro KPecToBOrO I0-
xoja B 1204 ., Korja KpecTOHOCIbI BOIIUIM B TOPOJI, 3TU KapThl CTaln UC-
MOJIb30BaThCS €BPOIECKMMHU MoperiaBateasiMu. Ha kaprax, kpome Cpe-
JIU3eMHOMOpbsI, ObuTM HaHeceHbl CeBepHasi U FOxxHass AMepuKu, ApKTUKa
1 AHTapKTU/A.

Kapra IMupu-penca gaet v oTBET Ha BOIPOC, TJie OHA Oblj1a U3TOTOBJICHA.
ITpodeccronanbHbli KapTorpad, nsydasi ApeBHIOI KapTy U CBEPSISI €€ C CO-
BPEMEHHOI, MOXET ONpPeIeTUTh, KAKOW BUJ MPOEKIIMU UCTIOb30BaJI CO3/1a-
Tesb KapThl. M Korpa kapty [upu-penca cpaBHUINA C COBPEMEHHOI KapToi,
COCTaBJICHHOIA B IMOJISIPHO paBHOBEJMKOM MPOEKIIUU, OOHAPYKMJIN X MpaK-
TUYECKH TTOJTHOE CXOJCTBO. B yacTHOCTH, KapTa TypelKoro amMupasa oyk-
BaJIbHO MOBTOPSsieT KapTy, coctaBieHHyo BBC CIIIA B roas Benukoii Ore-
yecTBeHHOI BoliHbI. Ho KapTa, cocTaBieHHas B IMOJISIPHOU paBHOBEINKOM
MPOEKIINH, J0JIKHA UMETh LIEHTp. B ciiyyae ¢ amepukaHCKoOl KapToit 3To ObLT
Kaup. 13 atoro cienyet, 4To LIEHTP APEeBHEN KapThl, CTaBIIEH TPoodOpa3zoM
KapThl aAMupala, Haxoauijcs Takxke B Kaupe uiam ero oKpecTHOCTSIX.
A okpectHocTr Kanpa 3HaMeHUTHI, B IEPBYIO 0Yepeb, 10JMHOI [13bI (CM.
puc. 239) ¢ nupamugamu, MmactabamMu U APYrUMMU APEBHUMU KaMEHHbBIMU
COOPYKEHUSIMHU TEXHUUECKOTo Ha3HavYeHus. JlonrHa [113a BIToTHE TOIXOAUT
M0J1 HAy4HO-UCCJeI0BATeIbCKUIA U OTTBITHO-KOHCTPYKTOPCKUA LIEHTP, CBO-
ero poaa «KpeMHMeBY10 TOJIMHY» IpEeBHEH BHICOKOPA3BUTON LIMBUIU3AIIN!
Heo6xonmuMo oTMETUTH TOUHOCTh MOCTPOEHU KapThl U MaTeMaTUYECKUIA
armapart, 6€3 KOTOPOTo 3TU MTOCTPOSHUS MPOCTO HEBO3MOXKHO BBITTOJTHUTD.
HccnenoBaHue Typelikoit KapThl TakKe MOKa3ajao, YTO COCTaBUTEJIM 3ara-
JIOYHOTO IPEeBHETO MEePBOMCTOYHMKA BlIafe v TpuroHomerpueii. Kapra IMu-
pu-perca HapMcOBaHa ¢ UCMOJb30BaHUEM IIOCKOCTHOM reometpuu. Ho
CKOIIMpOBaHa oHa ObljIa ¢ KapThl CO ChepruyecKoil TpuroHomerpueit. s
MPOBEPKM TOYHOCTU KapThl OblJIa HAHECEHA CeTKa Ha KapTy, a 3aTeM Tepe-
HeceHa Ha IJ1o0yc — KapTa Oblj1a a0COJIIOTHO TOUHA. YTBEPKAAETCS, UTO IS
MoJ00HOI TOYHOCTH HeoOxoaMa adpodoTochéMKa. Mcrnonb3oBaHue 6oee
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10 ThIC. JIeT Ha3ad AMpUXKaOIei 1151 TpoBeaeHUS a3podOTOChEMKH (puc. 52)
SIBJISIETCSI BITOJIHE YOEAUTEIbHBIM OTBETOM Ha yIUBUTEIbHYIO TOUYHOCTb Iep-
BOMCTOYHUKA IJ1s1 KapThl [Tupu-peuca.

Puc. 52. Tak moria BeITIOJTHSTLCS a3podoTocheéMKa bosiee 10 ThIC. JIeT Ha3am

B Hacrosiiee BpeMsi MpeiosKeHO HECKOJBbKO TEOPUI, MBITAIOLIMXCS 00b-
SICHUTD IIPUYMHBI CBOOOIHOTIO OTO JIbAa IT00epexKbsl AHTAPKTUIBI IIPUMEPHO
9000—13 000 et Ha3an.

WMmMeeTcs 1ebIit psa CTApMHHBIX KapT, SBIISIIONINXCS, B CBOIO OYepEb,
KomnusiMu eune 0oJjiee ApeBHUX KapT. Kaprta «IlopronaHo» [lyiabscepra, Ha-
yepueHHast uM B 1339 ., noka3biBaeT KoopauHaTbl EBpornbl, CeBepHoii Ad-
puku, CpeauzeMHoro u Y€pHoro Mopeii ¢ oueHb BBICOKOI TOUHOCThIO. Ha
kapte 3eHoHa (1380) nokaszaHa 1iomanb Ao Ipennanaun. Ha kapTe Typel-
koro kaprorpaga Xamxku Axmesaa (1559) nuzobpakeHa noyioca JUIMHOM OKOJIO0
1600 kM, cBsi3bIBaromast Ansicky 1 Cubupsb. B HacTosiiee BpeMs 3TOT epe-
11IeeK TTOKPBIT Boaol. MMeeTcs npeBHSIs KUTakicKasi KapTa, BhiIrpaBUpOBaHHast
Ha KaMEeHHOM KojloHHe. KapTa 1eMOHCTpUpPYeT TOT e BEICOKWIT YPOBEHD
TOYHOCTH, TOT XK€ METOJ HAHECEHMUSI CETKU U Te XKe MPUEMBI C(hepOrTHOMK
TeOMETPUHU, KaK 1 y 3aIaTHbIX KapT.

MOHO KOHCTaTUPOBATh, UTO MHOXKECTBO CTAPMHHBIX KapT 0TOOpa3uIn
TTOYTH BCIO TOBEPXHOCTH HAIIEH TUTAHETHI. Y 3TUX CTAPMHHBIX KapT ITPOCie-
JKMBAeTCsl €AUHBIN, ellle 0oJiee IpeBHUI MEPBOUCTOYHUK, YTO-TO BPOAE CO-
BpPEeMEHHOTrO0 reorpaguieckoro atiaca, caeiaanHoro 6onee 10 000 et Ha3a.
Takoit ApeBHUIT aTjac MOT ObITh MOATOTOBJICH TOJIBKO C UCITOJb30BaHUEM
aspodorocheMKU. crionib3oBaHue IUpUKadieil B IpeBHOCTH SBJISIETCS MPO-
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CTBIM U YO€IUTEIbHBIM OTBETOM Ha TO, KaK BbINOJIHSIACh a9p0(POTOCHEMKA
3eMHOI 1 MOPCKOT MOBEPXHOCTEMH B Mpeesax Bceit riiaHeTol. Y cBuneresnb-
CTBYET O HAJIMYMU B IPEBHEM TOCYIapCTBE TEXHOJIOTUHN (hOTOrpachupOBaHUS
00BEKTOB, a, BOBMOXHO, U TEXHOJIOTMU UX CKaHUpoBaHUs. OTCI0/1a BO3HU-
KaeT MBICJTb M O HAIMYMU KOMITHIOTEPHBIX TEXHOJIOT !

KocBeHHBIM TTOATBEPKACHUEM HaJIMYMsl TEXHOJIOTUU CKAaHUPOBAHUSI B
JIpeBHEM rOCyIapCTBe SBIsIeTCs (pparMeHT APeBHEN KaMEHHOM TpexXMepHO
KapThel (puc. 53), HaiineHHoi1 B e 1999 . nmpodeccopom bamkupckoro
rocyaapcTBeHHOro ynusepcurera Asiekcanapom HyseipoBbsiM. Kapra HaHe-
CEHa Ha OCHOBaHUE U3 MPOYHOro nojomuTa. Ha Hero HaHec€H cioit u3 nu-
OTICHIOBOTO CTEKJIA C TAKOM K& MUKPOCTPYKTYPOIi, KaK Y TUTAHOBBIX CILIa-
BOB BbICOYalillel TBEPAOCTH, JIJIs UBTOTOBJIEHUSI KOTOPBIX Ceiiuac MpUMeHs-
0T HaHOTexHoJioruu. Ha aToT ciioit HaHeceHO n300paxeHue «peabeHOMI
KapThl». TpeTuii ciioii B 1 MM — Geiblii hapdop. MecTHOCTb KaK OyATO Bbl-
JIeTIJieHa U3 TIACTUIMHA B HY>KHBIX TTPOTMOPIIMSIX — B ONpPEAeIEHHOM Mac-
1ITabe mokasaHbl HE TOJILKO JIJTMHBI U IHIUPUHBI, HO U TIYOUMHBI peK, PYYbEB,
KaHaJIOB, yIIeJUii, BHICOTHI BO3BbIlIeHHOCTeM. Ha HalineHHOM (bparmeHTe
KapThbl ObLT M300pakéH palioH, XOPOIIO 3HAKOMBI YUEHBIM, U OJiarogaps
ATOMY CYACTIMBOMY CTEUCHUIO OOCTOSITENIBCTB yAAIOCh UACHTU(DUIIMPOBATD
HaXoJIKy MMEHHO Kak KapTy. BoT Kak onuceiBaeT KapTy rpodeccop YyBbIpoB:
«...JIerko pacriozHaBaema Y(purmckasi BO3BBIILIEHHOCTb, a Y(PpUMCKUIT KAHbOH
SIBJISIETCSI BaXKHEHIIIMM MYHKTOM HaIllMX 10Ka3aTeJIbCTB, TaK KaK HAMM MPO-
BEICHBI TeOJIOTMYECKME U3BICKAHMS M HAlIECH ero ciieq TaM, IJe OH TOJDKeH
OBITb, €CJIU BEpUTh IpeBHEH KapTe <...> OTYETIMBO MPOCMaTpUBaeTCsl Y(hum-
CKUI1 KAaHOH — PAa3JIoM 36MHOI KOpPbI, TPOTSHYBIMIACS OT YdbI 10 Ctep-
JutaMaka. B aHHbBIN MOMEHT, 110 ObIBIIIEMY KAHBOHY ITPOTEKaET peka Yplak.
Bor oHna...». M mpodeccop nponoaxkaert: «...I1o mepe uzyyeHus IJIUTHI, 3a-
ragok TOJbKO MPHOaBISLIOCH.

Puc. 53. ApeBHsist TpexMepHas Kapta Ypumckoii MecTHocTH B bamkupun
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Ha xapre SIBHO BUHA TUTAHTCKAsi OPOCUTENIbHAS CUCTEMa perMoHa — YylI0
nHXeHepHo# Mbicu! KpoMe pek, u300pakeHbl IBe CUCTEMbI KAHAJIOB IIMPY -
Hoii 500 M, 12 motuH mupuHoit 300—500 M, nauHoMi 10 10 KM 1 T1yOMHOM
3 kM Kaxaasi. [T10TuHbI MO3BOJISLIM OCYLIECTBSATH TOBOPOT BOJBI B TY WU
WHYIO CTOPOHY, a IJIsT MX CO3IaHMsI OBLIO IiepeMelieHo 6osiee KBaIpuInoHa
KyoomeTpoB 3emid. [1o cpaBHeHMI0 ¢ HUMM Bosiro-J{oHcKol KaHa Ha COBpe-
MEHHOM peJibede MOXKET MmoKa3arbes apanuHoii. [lepBoHayaibHO YUeHBIE
npeamnojaraim, 4YTo KaMmHIo 0kojo 3 Toic. JieT. Ho nmocie naeHTuuKammn
OKaMEeHeJIbIX PaKyIIeK B KAMHE PEIIMIIN, YTO KAMHIO JeCSITKA MUAJUTHOHOB JIET.
3aech yu€Hble, 0e3yCIOBHO, ITpaBbl — KAMHIO, UCMOJIb30BAHHOMY B KaueCTBe
OCHOBaHMSI IJIs KapThl, MOXKET ObITh 0O4eHb MHOTO JieT. Ho 3T0 Beab HU 0 uéM
He roBoput! CerosiHs ToXe AeatoT MaMSITHUKU U3 KAMEHHbIX TJ1bI0 rpaHUTa
U1 MpaMopa, KOTOPBIM MOKET ObITh MWJIJTMOHBI JIET, HO HUKTO HE YTBEPXKIACT,
YTO U UBJEIMS U3 HUX TOXE UMEIOT CTOJIb e MOUTEHHBbI BO3pacT».

Bo3MoOKHO, 4TO KaMeHHasl KapTa SIBJISIach apXUTEKTYPHBIM MaKETOM TSI
CTPOMTEJIbCTBA B oNpeneeHHo MecTHOcTH bamkupuu. Kak cuuraer psin
YYEHBIX, CO3[IJaH1Ee MTOA00HOI KapThl TPeOYeT 00padOTKM OTPOMHBIX 00bEMOB
JTAHHBIX, KOTOPbIE MOTYT ObITh MOJTyYeHbI TOJIbKO METOJIOM a3POKOCMUUECKOM
CHEMKMU.

Ho B n1peBHOCTH cylliecTBOBaIM HE TOJIHLKO KAME@HHbIE KapThl, HO U Ka-
MEHHBIE IT100YyChI (puc. 54).

Puc. 54. IpeBHMIT KaMeHHBII TT100yC

B 1984 . akcnieauiiMu, KOTOpyo BO3rIaBisij reosior Diamac CoTtomaiiop,
B 9KBaJIOPCKOM ropHoMm MaccuBe Jla MaHa B TyHHeJie Ha TJIyOuHE CBbIIIIE
90 M ynanoch o0HapyxuTh 300 apTedakToB, B TOM YKClie — APEBHUI TI00YC
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3emu (cM. puc. 54). Ha okpyTJiblii BaJlyH HaHECEHbI M300paKeHUSI MaTepu -
KoB. OT COBpEMEHHOTO0 IJ1I00yca KaMeHHbII UMeeT LieJIbIid PsiJi MHTepeCcHel -
LIMX OTJIMYUI, KOTOPBIE ITOJPOOHO pacCMOTpPEHbI B pazaese 3.1 naHHO KHU-
ru. [1peamnonaraercs, YTo KaMEHHBII TJI00YC SIBJISIETCS APEeBHEMIIEN KapTOi
mupa, Bo3pactoM He MeHee 12 000 seT. [IpuMUTUBHOCTH KAMEHHOTI'O TJI00Y-
ca MOXeT OOBSICHSITbCSI TEM, UTO OH SIBJISIICSI TPOCTEHbKUM HaLJISITHBIM T10-
co0ueM B HEOOJIBIION CeIbCKOM 1IKoJIe 1151 uHaekneB. Ho o kameHHOMY
J1I00yCcy BO3HUKAET psili BOMPOCOB. Bo-nepBbix, MOMIOOHBI I100yC ¢ MaTe-
pUKamMy BO3MOXEH TOJIbKO MPU HATUYMU JAHHBIX (3apUCOBOK), TOJYYEHHbIX
npu obJieTe miaHeTbl. Bo-BTOPBIX, MOJIOXEHUE MATEPUKOB Ha IJ100yce He
COOTBETCTBYET HE TOJbKO COBPEMEHHBIM KapTaM, HO U IPEBHUM KapTaM, B
ToM uuciie u Kapre [Tupu-penca. B-tpeTbux, IpeBHIE KapThl UMEIOT BO3pacT
6osee 10 000 yet, a KaMeHHBII TJ1I00yc HaMHoOro cTapiie. W goau K aToMy
BpPEMEHU yXe JIOJKHBI ObLIM MCTOIb30BaTh JieTaTe/IbHbIE arnnapaThl (BO3-
JIYIITHbBIE 1Iaphl, IMPUXKAOJIM), CIOCOOHBIE 00JIETETh IIAHETY.

1.3. lo6biya nonesHbIX UCKOMaeMbIX

Hanuuue nupukadiieii, KOTOpbie ¢ TTOMOIIBIO J1e0e10K U TPOCOB MOIJIU
OCYIIIECTBIISITh BEPTUKATBHBIN ITOXBEM CHIPhS C TTOCIEAYIOIE TPAHCITOPTH -
POBKOIi €ro B MECTO Ha3HAYCHMSI (Ha CKJIa, epepabOTKy WK oOoralieHue),
MO3BOJIMJIO B IPEBHOCTH BECTU B Kapbepax MOSIPYCHYIO pa3paboTKy ChIPbs
0e3 MpUMEeHEeHUsI Ha3eMHOTO TPAHCIIOPTa U JOPOr-CepIaHTUHOB, YTO MTpaK-
THYECKN HEBO3MOXHO B COBPEMEHHBIX YCI0BUAX. OTHUM U3 IPUMEPOB MC-
MOJIb30BaHUSI METOA MOSIPYCHOM pa3pabOTKU ChIPhS SIBJISIETCS IPEBHUI Ka-
pwep «Crapast JIunza» B nocesnke ILlladpoBckom Hemaneko ot EkarepuHOyp-
ra, rae JoObIBaICs TaJlbKO-MarHe3ut (puc. 55—57). CuuraeTcsi, 4To 10ObIBaTh
TaJIbK B Kapbepe KycTapHbIM crocoooM ctaiu B 1880 . Ho nocrarouyHo mo-
CMOTPETh Ha Kapbep, UTOOBI MMOHSTh, YTO HU O KaKOI KycTapHOi1 JoObIUe
TaJIbKa peuu OBITh He MOXKeT. Ha KpyThIX cTeHKaxX Kapbepa BePTUKATbHBIMU
Y TOPU30HTAJIBHBIMU PACIIMIIAMU pa3MeueHbl OJIOKU TalbKO-MarHe3uTa IJis
nocieaywolieit 1oos1ur. [Togbem 6J10KOB Tajibka MOT OCYIIECTBIISITHCS TOJIb-
KO B BEPTUKAJIbHOM HAaMpPaBJICHUN AUPUXKAOIIMU, TaK KaK HUKAKUX JOPOT
U «CEepIIaHTUHOB» Kapbep He uMeeT. [l mocanku u B3jeTa nupuxabiei Ha
JHEe Kapbepa Oblia BhIMOJIHEHA CIiellaIbHAas IUIOLIAAKA U3 KAMEHHBIX TITUT
(cM. puc. 56). JlocTaToOuHO NPUMUTUBHAS TEXHUKA (TPOMO3IKAs SKCIIEPU-
MEHTaJbHas Tuia Tuna «Jpyx06a» B e IMHCTBEHHOM 3K3eMILISIpe U HEOOJIb-
1o (pyHUKYIEP), KOTOpasi HAXOAWIAaCh Ha IHE Kapbepa C COBETCKUX BpEMEH,
paboTy 110 100bIYe OJI0KOB TalbKa BHITIOJIHSTH IIPOCTO HEe Moriia. B HacTos1ee
Bpemst kapbep «Crapas JInHza» 3aTor1eH.
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Puc. 55. Kapbep «Crapas JIunza» B nocesnke IllabGpoBckom

Puc. 57. Bun kapbepa rociie 3aToruieHUsI
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[To-BuIrMOMY, TaKOi1 K& METO/ TOSIPYCHOI pa3pabOTKHU ChIPhs TTpUMe-
HsIJICS Ha MHOTHX JIpeBHUX Kapbepax. Ha puc. 58—60 moka3aH#bI ele a1Ba
YpaJIbCKUX Kapbepa — XKeJIe3HOPYIHBIN Kapbep ropsbl MarHutHoi 1 YepeM-
IIaHCKWI HUKeJIeBbI Kapbep. Ha cHUMKax BUIHO, 4TO pa3paboTKa KapbepoB
HayMHaJIach MOSIPYCHO 0e3 KaKux-J11ubo J0por-cepnaHTUHOB. Joporu-cep-
MMAHTWHBI IUTS HA36MHOTO TPaHCITOpTa TOSBIIIMCH HAMHOTO 1o3xe. Ha ¢oTto-
rpacduu ropbl MaruutHoit B 1928 . Xopo11o mpocMaTpuBaroTcs pa3padoTaH-
HbIe Apychl. Ho, Kak mpenmosaraor yueHble, pa3padboTka ropbl MarHUTHOM
HauyMHaJIaCh MECTHBIMM XUTENSIMU. KaKyto ke TEeXHUKY MOTJIA UCTIOb30BaTh
B VIII B. pabouue a1 Takoii pa3padOTKM KeJIE3HOM PYIbl KPOME JJOMOB,
KyBajia u jonat? Kak 6e3 1opor TpaHCHOPTUPOBaIM Pydy Ha mepepadoTKy?

Puc. 58. Kapbep ropel MarnurtHas. Ypan

Puc. 60. UepeMIllaHCKUil HUKEICBBIA PYTHUK. Ypas

ITosipycHast pa3paboTKa ChIpbsl IPUMEHSIACh 1 HA MEIHOM pyIHUKE BuH-
rem-KanboH B CLLA (puc. 61). BrioHe 3aKOHOMEPHBIM SIBJISIETCS TIPEITIO-
JIOXKEeHUE, YTO BBILIETIEPEYNCICHHBIE PYTHUKH YK€ CYIIeCTBOBAIN ThICSIe-
JIETUs1 10 TOTO, KaK UX OTKPbLIU BHOBb. M 1X pa3paboTka Tak Xe, Kak U Ka-
pbepa «Crapas JIuH3a», Bejach B APEBHOCTH C UCITOJIb30BaHUEM IUPIKAOTICH.
[TonoGHbBIX KapbepOB OYEHb MHOTO, U MOSIBJISIETCS] BEPCUSI, UTO BCE KPYITHE -
1€ Kapbephl IO JOObIUE ChIPhS Ha TUTAHETE SIBJISTIOTCST KapbepaMu IpeBHEM
BBICOKOPA3BUTOM LIMBUIM3ALIMU, 3aHOBO OTKPBIThIMU B XVII—XVIII BB.

Puc. 59. Topa MarnutHas B 1928 rony

58

Puc. 61. Mennbiii pynuuk bunrem-Kanbon. CILIA
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OTHOCUTEIBHO Jierkast 00paboTKa KaMEHHbBIX MaTepUajioB B IPEBHEM I'0-
CyJIapCTBE MOXET OOBSICHSITLCS TEM, UTO HapsIly CO CBEPXITPOYHBIMU MeTaJl-
JMYECKUMH CIUTaBaMU B PEXYIIIUX MHCTPYMEHTAX UCTIOJIb30BAIMCH aIMa3bl.
ITpu 3TOM JJOTMYHO NPEANOJOXKUTh, UYTO B IPEBHEM TOCYIapCTBE Beaach 10-
ObIYya KaK OOBIYHBIX aJIMa30B B KUMOEPJIMTOBBIX TPYOaX, TaK U METEOPUTHBIX
aJIMa30B, MPOYHOCTh KOTOPBIX BABOE BhIIIIE, YeM Yy 0ObIYHbIX. [IpaBaa, moka
YY€HbIE CUMTAIOT JIPEBHUE OCTATKU pa3pad0TaHHBIX KUMOEPIUTOBBIX TPYOOK
Ha ToJiyocTpoBe SIMaJl MpUPOJHBIM SIBIeHUEM — BOPOHKaMU OT B3PHIBOB
MOA3eMHBIX CKOTUTEHMI MeTaHa (puc. 62). Ha puc. 63 npuBeneHbl pa3Mepbl
MepBOil Ta30BOI BOPOHKM MpU ee oOHapyxkeHun Ha fAmaine B 2014 . Kak
BUIHO U3 PUCYHKa, IEpBOHAvYabHas TJ1yOrHa BOPOHKM cocTaBiisiia 32,7 m.
B Hacrosiee BpeMs riiyOMHa BOPOHKM COCTaBIISET YKe 0K0j10 50 M U 1po-
JOJKAeT YBEJIMIMBATHCS. YBEIUUEHUE TITyOUMHBI BOPOHKHU, TTO-BUINMOMY,
CBSI3aHO C TasstHUEM JibJa Ha e€ nHe. Ha ceronHsiiHuit neHn Ha Amane ooHa-
PYXEHO YK€ BaalaTh aHAJOTMYHBIX TA30BbIX BOPOHOK.

Puc. 62. BopoHKa OT B3pbIBa MOA3EMHbBIX CKOTUIEHU METaHa WU APEBHUE OCTATKI
pa3paboTaHHOI KUMOEPIUTOBOM TpyOKM Ha SMane?

J1st cpaBHEHMS, Ha pyC. 64 TTOKa3aHbl 2 pa3pabOTaHHBIX MECTOPOXKIEHUST
anMa3oB B A¢puke — ApeBHee U coBpeMeHHoe. PazpaboraHHoe npeBHee
MECTOPOXJIEHUE aTMa30B B Appuke oueHb MOX0XE Ha BOPOHKY OT B3pbIBa
MOA3EMHBIX CKOIUIeHU I MeTaHa Ha SIMane. BeposiTHee Bcero, oOHapy>kKeHHbIe
B rtocjieHue oAbl (HaurHasg ¢ 2014 1.) «<BOPOHKM OT B3pLIBOB Tra3a» Ha SIma-
Jie SIBJISIIOTCSI APEBHUMU pa3paboTKaMu KUMOEPIUTOBBIX TPYOOK IIaXTHBIM
METOJIOM (CTBOJI C TOPU3OHTAIBHBIMMU IITOJBHSIMU) C UCITOJb30BAHUEM M-
pukabJieit 1151 TpaHCIIOPTUPOBKY PY/bI HAa MepepadboTKYy.

60

28,7

i 38,7 :
; 5,0
,,,,,,,,,,,,,,,, v .
=
~ ]
o
o
+ Ypes Boxbl
o 36,3
(=}
R L

Puc. 63. Pa3mepnl ra30Boii BOPOHKM ITpH ee o0HapyxkeHuu B 2014 rony

Puc. 64. [IpeBHee maxToBoe (Ha IMepeaIHeM IUIaHe) M COBPEMEHHOE KaphepHOe
(BHasieke) pa3paboTaHHbIE MECTOPOXACHHUS JOObIUM aTMa3oB B Adpuke

[Tpu ucnonwszoBanuu Aupuxabieit [oporocTosiiias pa3padoTka Kapbepa
¢ cepranTuHaMH (r1yorHa 535 M, BepxHuii nuametp 1200 M 1 oO1as mimHa
cnupalibHoi noporu 7700 M), Kak B aIMa3HOM Kapbepe «Mup» B SAkyTuu
(puc. 65, 66), He TpebyeTcs, a €CTh BO3MOXHOCTh Cpa3y BECTH pa3paboTKy
KUMOEPIUTOBOM TpyOKM B I1yOuHY. [1pr 3TOM ropu3oHTaabHbIE ITOJIBHU
MOTJIM TIPOKJIABIBATHCS TOJIBKO B HAIPaBJIEHUY MaKCUMATbHOTO COAepIKa-
HUST aJIMa30B B pyJie, KaK 1 B TTOI3eMHOI IIaxTe pyIHUKa « Mup» (cM. puc. 65).
HccnemoBaHUSIMM YCTAaHOBJICHO, YTO HAaMOOJIbIIAs KOHIIEHTPAIIMS aTMa30B
HaOJI0AaeTCs B BEpXHEU YacTU KUMOEPIUTOBOM TPyOKH, MOSTOMY CTBOJIBI
1IaXT MOIJIM OBITh HE OYeHb 00JIbIION ITyOuHbI (1—1,5 KM).
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Puc. 65. Cxema anmasHoro pynHuka «Mup». SKyTust

(BBepXy — Kapbep, BHU3Y — TTOI3eMHasl 11aXTa C TOPU30HTAIBHBIMU IITOJBHSIMM).

MmocTtpanus ¢ caiita www.ursa-tm.ru

Puc. 66. AnmasHblil pyniHUK «Mup» B SAkytun. Havasno 3aTorieHus
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CnpaBoYHbIii maTepuan

Kumbepnutosas Tpybka «Mup» 6bina oTkpbiTa 13 nioHA 1955 r. no
NPOrHO3HOM KapTe, cocTaBneHHoM reonorom H.B. Knna, reonoramu Ama-
KMHCKOM aKkcneanumm KO.U. XabapauHoeim, E.H. EnarvHoli v B.IN. ABaeeHKo.
HecmoTps Ha To, YTo BeNCS LiefieHanpaBAeHHbI MOUCK MECTOPOXKAEHUM
a/IMa30B, OTKPbITUE KUMBEPINTOBOM TPYHKM BblNI0 COBEPLUEHHO C/TyYai-
HbIM, Koraa obHapyunacb Hebonbllaa BOPOHKa B 3emsie. 3HaMeHUTas
paguvorpamma, nepefaHHas MMM PyKOBOACTBY 3Kcneamumm o6 obHapy-
KEeHUN KumbepnuTa, 6bl1a KOAMPOBAHHOM, C OTCLIIKOM K KYNbTYPHOMY
TEPMUHY «TpybKa mupa»: «3akypuan TpybKky munpa, Tabak oTAUUYHbIN.
ABpgeeHKo, EnarnHa, XabapauH». 3a oTKpbITUE KUMBEPIUTOBOM TPYHKM
«Mwp» XabapamH yaoctoeH JIeHUHCKoM npemuu, EnarvHa 6blna Harpak-
AeHa NOYETHOM rpamoTol U AMNAOMOM «epBOOTKPbIBAaTE/lb MECTOPOXK-
OEHUA», @ TaKXKe CTana NOYETHbIM rpa*KaAaHMHOM . MupHbIRi. B cBA3M ¢
BblIpabOTKOM a/1Ma30B Kapbep B HacToALLLee Bpems 3aTaninBaeTcs.

CpaBHUBas APEBHIOI BOPOHKY TUaMeTpoM 0KoJio 40 M ¢ pa3mepamu Ka-
pbepa «Mup», HaUMHaeIlb TOHUMAaTh, HACKOJIbKO IPEBHSIS IIMBUIN3ALIIUS
MPeBOCXOAMIA B TEXHOJOTUSIX (TEXHUUECKHUX, SKOHOMUYECKUX U IKOJIOTHU -
YECKMX) TOOBIYM CHIPBS HAIIly COBPEMEHHYIO [TUBUIN3ALIMIO.

CrnenyeT OTMETUTDb, YTO YaCTh BOPOHOK Ha fIMajie MOXeT SIBJISIThCS He
ocTaTKaMM pa3paboTaHHBIX KUMOEPJIMTOBBIX TPYOOK, a OCTaTKaMM ra30/10-
ObIBatolleit MHOPACTPYKTYphbl ApeBHEM HUBUIM3aUuU. [a30Bble MECTOPOXK-
JeHUs MoyocTpoBa SIMa XxapakTepu3yloTcsl O0JIblIeii IITyOMHOM 3ajIeTaHus
1 00TraThIM XMMUYECKUM COCTaBOM rasa. B riryboko3aieratonimx rniacrax co-
JEPKUTCS TaK HAa3bIBAEMbII « KMPHbBII» Ta3 C BLICOKMM COAEPKaHMEM LIEHHBIX
ra3oB — mnpornaxHa, OyraHa u neHrasa. [IponaH-0yTaHoBasi CMeCh SIBJISIETCS
9KOJIOTMYECKU YUCTHIM MOTOPHBIM TOTUIMBOM, KOTOPOE MOXET XPaHUTHCS B
CXM>XEHHOM BUJIE B IIIMPOKOM Auana3oHe Temrieparyp. OgHaKo «KUPHbIi»
ra3 He MOXET TPaHCITIOPTUPOBATKCS IO ra30IpoBoaAaM 0e3 CIOKHOM Mmpe -
BapUTEIbHOI MOJATOTOBKU, B XOJI€ KOTOPOIA MOIyYaEeTCs «CyXOii» ra3, CoCTo-
SN TTOYTH UCKITIOUMTEIBHO U3 MeTaHa U 3TaHa. OcTalbHbIe KOMITOHEHTHI
rasa BbIACJSIIOTCS B OTACJIbHYIO (PpaKIIMIO U TPAHCITIOPTUPYIOTCS B COKMXKEH -
HOM COCTOSTHUY B 3K€JI€3HOAOPOXKHBIX ITMCTEPHAX, MOPCKUX TAHKEPaX WIH...
MOTJIM B APEBHOCTU TPAHCHOPTUPOBATHCS B EMKOCTSIX Ha aupuxabssix. Ho
TUTS 3KEeJIe3HOIOPOXKHOTO TPAHCIIOPTA M TAHKEPOB HY>KHA COOTBETCTBYIOIIAS
JoporocTosiiias UHGpacTpykTypa, a Ajs AMpuxadaeil TpedbyoTcs TOJbKO
OTHOCUTEJIbHO HEOOJIbIINe BEIPOBHEHHBIC TPYHTOBBIC TIIOIIAAKH TS B3JIE-
Ta U TOCaJKU.

B 270i1 ¢cBSI3M OTMETUM, YTO MMOBEPXHOCTH CTEHOK BOPOHKHU (puc. 67),
0oJiblIe HATOMUHAET UCKYCCTBEHHOE, a HE €CTECTBEHHOE O0Opa30BaHUe MpU
B3pBIBE raza. BeposTHO, OKPYIJIOCTH Ha CTeHAaX BOPOHKMU SIBIISIIOTCS CIeIaMK
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OT KaMHEM, pa3yeTalolIMXCs IMPU B3PbIBE CKOIUJICHUS ra3a B HalllM THU B
OCTaTKax y>Ke CylIeCTBYIOIIEH JPEBHEN 1AXThI.

Puc. 67. Bun ra3oBoii BOPOHKH U3HYTPU

O MeTeopuTHBIX aMa3zax. MeTeopuTHbBIE aiMa3bl — 3TO HEOOIbIIINE TTO
pa3Mepy aJiMa3bl YepPHOTO LIBETa, HE UCITOJIb3YIOTCS B FOBEJIMPHBIX U3ACIIUSIX,
HO BIBOE TBEP>KE MPUPOIHBIX U CHHTETUYECKUX aMa3oB. Bo3amMoskHO, 6aro-
Japst 3TUM CBEPXTBEP/IbIM ajiMa3aM B IpEBHEM TOCyI1apCTBE C BUAMMOI Jier-
KOCTBIO U BBITIOJHSIACH U3SIIHAasg 00paboTKa KaMeHHBIX MaTepranoB. Ha
puc. 68—71 mpuBeneHb! potorpaduu [Nomuraiickoro MeTeOpUTHOTO KpaTte-
pa (Poccust), UMeIo11ero OorpoMHbIe 3aJIeXK1 METEOPUTHBIX aiMa3oB. ITo MHe-
HUIO aBTOpa, Ha (hoTorpadusIx BUIHBI BCE MPU3HAKHI, XapaKTePHBIE IS IPEB-
He#l 1OOBIYM TOJIE3HBIX UCKOMIAeMbIX — OCTAaTKHU Teppac, KAMEHHbBIX 1IapOB ;
(Gannacra nupuxkaoseit) u ykaszaress JUisl IMpuxKaosieil. Puc. 70. OcTaTki KAMEHHBIX IAPOB CPEIU Fa/leYHUKA

64 65



Puc. 71. Ocratku apeBHETO yKa3aTels 1Isd Auprxkaoieit Ha [Tornmraiickom
METEOPUTHOM KpaTepe

Kpatep [Tonuraii siBiisieTcs METEOPUTHBIM KpaTepoM B Cubupu. Actepo-
WU TIPENOJOXUTEIbHO ObLI XOHIAPUTHBIM (B MOpOAax KpaTepa HailieHbl
OCTaTKU ero BelecTBa). I1o pa3mepy Kpatep 3aHMMAaEeT YETBEPTOE MECTO B
mupe. Auametp Kpatepa okosio 100 kM, rmyouHa — okoso 200 m. Kpartep
HaxoauTcs Ha ceBepe Cubupu, Ha rpaHule Mexny KpacHosipckuM Kpaem u
Sxyrtueir. Bo3pact kpaTepa cocrasiseT okoJjio 35,5 miH Jiet. [1peamomoxm-
TeJIbHO AaMeTp acTepouaa COCTABIISLI OKOJIO 7 KM. bivkaiiinyum HaceaeH-
HBIM ITyHKTOM SIBJIsIETCS TToc€nokK [lTomurait, HaxomsImuiics B ceBepo-3ara-
HOI 9yacTM KpaTepa Ha pacCTOSHUU OKOJIO TPUALIATA KUJTOMETPOB OT €ro
neHTpa. bosee yuem cTpaHHOI SIBJsIETCSl OUeHb MaJleHbKasl ITyOMHa KpaTepa.
PazMepnl 1pyrux KpatepoB Ha 3emiie CBUAETEILCTBYIOT O TOM, UTO ITPH TAKUX
pa3Mepax MoMnuralickoro actrepoujia riyoruHa KpaTepa J10JKHa COCTaBJISITh
HECKOJIbKO KUJTOMETPOB. BeposTHO, UTO peub UAET TOJIHKO O COBPEMEHHOM
BUAMMOM TJIyOMHE TTOMUTaiicKoro KpaTepa, a eCTeCTBEHHOE JHO KpaTepa Ha-
XOIUTCS Topasno ryoxe. KoraoBuHa KpaTepa Obuia OTKpbITa B 1946 T.
J.B. KoxeBuHbIM, a B 1970 1. mennHrpaackuii reojior B.JI. Macaiituc u ero
KOJIJIErM JOKa3aId METeOPUTHOE IIPOUCXOXKIAeHUE KpaTepa. B Havane 1971 .
MpU UCCIeTOBaHUM 00pa3IIOB MOPOIbI U3 KpaTepa Oblia OTKPbITa HOBast KO-
peHHas mopoa aTMa3oB — UMIIAKTUTHL. B pe3ybrare reooropa3BenoqHbIX
paboT OBLIM OTKPBITHI MeCTOpOXKAeHUs anmMa3oB CkanbHoe (140 mapa kapa-
TOB) U YaapHoe (7 miapa KapaToB). MecTopoxkaeHUs ObUIM MPpU 9TOM 3ace-
KpeUeHbl, a UX U3y4eH1e 3aMOPO3UJIU B CBSI3U C TEM, UTO B TO BpeMsI B CTpa-
HE CTPOUJIVICH 3aBOBI TTO TIPOM3BOJICTBY CUHTETUYECKUX aTMa30B. B ceHTsI-
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ope 2012 r. 611 OOHAPOJOBAaHBI CBEICHMS O TOM, YTO B palioHe KpaTepa
HaXOAUTCS KpyIHeiiliee B MUpe MECTOPOXKIeHe UMMaKTHbBIX aiMa30B. [1o-
nuraickuii MereoputHslil kpatep B 1991 r. otHecen FOHECKO x namsiTHuU-
KaM MpUPO/Ibl TUIaHETApHOTO 3HAUEHUSI.

OcTaTku TeXHUYECKUX U3aeuii (prc. 72) 1 KaMeHHbIE COOPYKEeHU S, Hai-
JIEHHbIE B IPEBHUX CJIOSIX YIJIsl, CBUIETEbCTBYIOT O TOM, UTO B IPEBHEM T'O-
CyIapcTBe TakKe Beaach 1o0brua yrist. C TedeHreM BpeMeHU, TP TiepeMe-
1LIEHUY CJI0EB IPYHTA U YIJIsI CTBOJIBI Y INTOJIbHU IPEBHUX I1aXT pa3pyLIUINCh,
a OCTaBJICHHBIE METAJTUYECKIE TTPEAMETHI (TBO3Ib, Yalllka, KOJIECO, MOHETHI
W IP.) U KAaMEHHbIE COOPYKEHHS OKa3aJauCh B CJIOSIX YIJIsI, BO3PACT KOTOPBIX
COCTABJISIET AECITKU M COTHU MUJUTUOHOB JIET.

Puc. 72. Otnevarok koseca B cioe yrist. ABTop B.B. Kpyxunun

HMmeroTcest cBeaeHMs, 4TO ApeBHEE TOCYIapPCTBO 3aHMMAJIOCh JOOBIYEHA
ypaHa 1 CKJIaAupOBaHMUEM OTXOI0B SIAePHBIX peakTopoB B OKII0 (pecny0in-
ka [abon, Adpuka). [1paBaa, yacTb COBpeMEHHBIX YY4E€HBIX, KaK BCETraa, CIn-
TaeT OCTaTKU APEBHUX SIAEPHBIX OTX0A0B B OKJI0 YHUKATbHBIM IPUPOIHBIM
SIBJICHHEM. Y HAc Ha IJIaHETE MHOTO «YHUKAJIbHBIX IIPUPOIHBIX» SIBIICHUI —
TBICSIYM KAMEHHBIX IIapOB, OCTATKU APEBHETO NTUPUXKa0JIst Ha Tope baitryH-
manb B Kutae, ceiinel B Kapenuu, na m BooO111e BCE, YTO HE YKIIAAbIBACTCS B
paMKu opULIMATEHON UCTOPHUM.

1.4. NpombILNEHHOCTb

Kak cienyer u3 tpynos ITinatoHa, yxke 6osee 10 Thic. JIeT Ha3a 00U 3a-
HUMAaJIMCh OPOIIEHUEM MOJIEH ¢ TIOMOIIbIO KAaHAJIOB, CTPOMJIM MOPCKHUE Cyaa,
00pabaThIBaJIi METaJIbl — MeJlb, OJIOBO, OPOH3Y, 30J10TO 1 cepedpo, YMeIu
JieJaTh CIJIaBbl METaJIOB.
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Pa3zBuTtas MeTasyprus u 3JeKTpOdHEpTreTUKa SIBJISIOTCS OCHOBOI CO-
BpPEMEHHOI LIMBUIM3ALMU. A 4TO, KpoMe 3arnuceii [11aToHa, HaM U3BECTHO
O ApeBHEN METALTYPTUU Y IPUMEHEHNHN dJIeKTprudecTBa? HauHneMm ¢ Meran-
JIyprUu.

1.4.1. Metannyprusa

Mertasnyprus siBisieTcst GyHIaMEHTOM TEXHOJOTMYECKOro pa3BUTHS JItO-
00li IMBUIIM3AINH, TIOTOMY YTO 63 METAJLTypPTMU HEBO3MOXKHO U3TOTOBJICHHE
OpyaMii Tpyna U MpOU3BOACTBA. be3 HUX, B CBOIO ouepeb, HEBO3MOXHO HU
CTPOUTETLCTBO, HU CETBCKOE XO3SMCTBO. Pyna mis mpon3BoacTBa METaIOB
U ITPOU3BOACTBO METAJIOB MOTJIU, COOTBETCTBEHHO, TOOBIBATHCS U MPOU3-
BOIMTBCS B PA3HBIX PETUOHAX, a B METPOITOIUIO OTIIPABIISIICS YK€ TOTOBBIM
meTal. CBUAETEIbCTBOM 3TOMY MOTYT SIBJISITbCSI TAK HAa3bIBa€MbIe «UYJIb-
MbI» WK OAIIHY U3 MEeTaIUTUYECKOM KJIaaKH (BBIITOJIHSIIaCh Oe3 pacTBOpa 13
TILIATEJbHO MOJOTHAHHBIX APYT K APYTY KAMHE) ¢ ChIpbeM BHYTpHU (puC. 73),
HECKOJIBKO MECSTKOB KOTOPBIX HaxonuTcs B I1epy, B TOM 4mCIIe U B apXeoJIio-
rM4YecKoM KoMIuiekce MaykanbsikTa (puc. 74) B mpoBuHLIMK DcriuHap B [epy.
Marepuan B TTle4r HAaTOMUHAET JKeJIe3HOPYIHBIC OKATBIIIH, TO €CTh OKOM-
KOBaHHYIO M 000TralleHHY0 (ppakiuIo Keae3HOH pyabl (MOXKET ObITh JII000I
meTajn). [leun moJKHBI paboTaTh B HEMPEPHIBHOM PEeXUME, TOraa KaMeHb
CTEH He OyaeT ObICTPO pa3pyllaThesl OT TEMIepaTypPHbIX BO3AeCTBUIA. BHyTpH
KaMHe# UMEIOTCs TIOJIOCTH TS JTyUIieit TepMon3osiiin. [1pu aToM, MOXHO
ObLIO BBIPaBHUBATh TOJBKO KpaliHUE YYacCTKM 00pabaThiBaeMOT0o KaMHsl, a
B CpeIHEN YacTh KaMHS JOCTaTOYHO ObLIO cleiaTh yriayOjaeHue ¢ HeoOpa-
OOTaHHOI MOBEPXHOCTHIO, UTO 3HAYNUTEJILHO CHUXKAJIO TPYAOEMKOCTb 00-
pabotku KamHs. [Tocie onpeneeHHOro KOJMJIecTBa IJIaBOK KaMHH CTEHOK
MeYu JOJIKHBI 3aMEHSIThCS. B AefCTBYIOIINX METALTYPIrUYeCKUX TOMEHHBIX
rmevyax ¢ MeTAJNTMYECKUMM CTeHKaMU BHYTPH TSI TETUTOM3OJISILIMHI UCTIONb-
3yeTCSI OTHEYIOPHbBII KUPIUY U3 IIaMOTa, KOTOPbIN TaAKXKe MePUOANIECKU
3ameHseTcs. CienyeT oOpaTUTh BHUMaHME, UYTO PYIHBIC OKATHIIIHN B IIEYN HE
pacruiaBiaeHHbIe. BeposiTHO, ObLT BBIMOJHEH TEKYIIUI PEMOHT MEYU, TTOBPEXK-
JIeHHBIEC OJJOKM OBUTM 3aMEHEHBI Ha HOBBIE U 3aTPY>KEHBI PYIHBIC OKATHIIIIN.
Ho reub 3amycTuTh o Kakoi-To mpuurHe He yerean. OnHa U3 NpuinH — Ka-
TacTporyeckoe cCoOObITHE Ha 3eMiie, IIpepBaBIliee B JAaHHOM PETHOHE IIPOIIECC
BBITUTaBKU MeTaiaa. Eciyu npuban3uTeibHO ONpeaeIuTh BpeMsl OCTAaHOBKU
€Y, TO MOKHO OTIPEICIUTD U MTPUOIM3UTETHHOE BpeMsI KaTacTpopruiecko-
ro coObITusA. M1 cpaBHUTB 3TO BPEMS C APYTMMU UMEIOLMMMUCS TaHHBIMU.

B mocnennee Bpems yaeHbie TOMCKOTO rocy1apcTBEHHOTO YHUBEPCUTETA
(TT'Y), BTOM UMcie ¥ ¢ UCOJIb30BAHUEM CHUMKOB 13 KOCMOCa, OOHAPYKIIN
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Puc. 73. bamns u3 meranutuyeckoii kiaaku. [epy.
[penmnonoxuTeabHO, APEBHSIS MeTaJTypriuueckasi rmeyb

Puc. 75. OcraTku ApeBHEei MeTa/UypruuecKoii ey Ha AjTae
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16 IpeBHUX MeTaJUTyprudecKuX reueii (puc. 75) v pazpaboTaHHBIE Kapbephbl
Ha Antae. To eCTb 3TO MOYTH TAKOM XKe METaJLTypruyeCcKUil KOMILIEKC, Kak
u MaykanbpskTa B [lepy. Metautyprudyeckue medy HaXoasTCS B ypOUUIIe
KysixTaHap. YueHble OTHOCSIT Me4Yr K ChIPOAYTHBIM ropHaM. ChIpoayTHBIE
TOPHBI — CaMbIii APEBHUI TUM IJIaBUJIbHBIX ITeueii. Ha Antae Bo3oyx B HUX
He HarHeTaJicsi MexaMu, a TOCTYIIaJl €CTeCTBEHHBIM ITyTeM Uepe3 MHOXECTBO
(vHOTHA 6OJIEE IBAAIATH) BO3AYXOAYBHBIX OTBEPCTUI, PACITOI0XKEHHBIX MO
ornpeeeHHbIM yriioM. [leun cTpouiuch BIOJb PEUHBIX JOJUH, U TIepena
BBICOT CITOCOOCTBOBAJI TOMY, UTO IMOTOK BO3yXa JIyUllIe 3aTSTMBAJICS B COTLIA.
[1paBaa, moka y4yeHble OTHOCSIT HaliZIeCHHbIE MeTa/UTypTuueckKue ey K V—
VII BB. OTKpHITHE TOMCKMX YYEHBIX IOPOAMIIO MHOI'O BOIIPOCOB, OIUH U3
HUX — KTO MOCTpOUJI neun Ha AnTae? Jleso B TOM, YTO Ha JAaHHOI TeppUTO-
PUM HET CBUIETEILCTB DBOJIOLIMY METALTYPruyecKoit TEXHOJIOTUU — €ClIU
cJeI0BaTh OTKPHITHIM Ha JAHHBI MOMEHT (paKTaM, TO OHa IMPOCTO MOSIBUIACH
B IV B. 1 Tak xe BHe3amnHo ucuesna B VII—VIII BB. He HaiineHo cienos ka-
KOM-TM00 MHPPaCTPyKTYphI IJIsl OOCTYKUBaHUS Me4eii, HET HU OCTaTKOB
JIOPOT, HU OCTaTKOB MoceieHui. bojiee ueM COMHUTENbHOM BBITJISIIUT BEPCHS,
YTO METALTYprudyecKue reur BpeMsi OT BpeMEHU UCITOb30Bal KOUeBHUKU
JUJIS1 BBITIJIABKY MeTajljla, KOTOPbI B JajbHEIIeM UCTIOIb30BAJICS AJIS U3-
TOTOBJICHUSI OPYXKMUSI.

Apxeonor TT'Y, Onbra 3aiiiieBa, pacckasana, 4to Ha Anrae B 1976 T. BbI-
MYCKHUK By3a, a HbIHe npodeccop Kadeaphl apxeonoruu KemepoBckoro
rocyiapcTBeHHOro yHusepcuteta Hukonait 3uHsIKoB Halen 3 xese3oria-
BUJIbBHBIE KOopoOuaThie eun. Crycts 40 et Oblta OOHapy:KeHa ellle ogHa —
yeTBepTas IMevb. «ITa IMeub YHUKAIbHOW COXpaHHOCTHU. biaromaps cimydJaii-
HOCTU — CUJIbHOMY MaBOJKY, CIYYMBIIEMYCSI BCKOpE MOcJie MpeKpalieHus
(pyHKILIMOHMPOBaHUS MIEUU, — €€ B OYKBATbHOM CMbICJIE «3aKOHCEPBUPOBAIN»
peuHble oTaoxeHus. Ceityac 3TO camasi XOpOIlIO COXpaHUBIIAsICSl KOPOO-
yaTas 1eyb, U3BECTHAsl Hayke. BblicoTa rneuu mocturana 2 M, a JJIMHa, y4u-
ThIBasl KaHaJ U SIMY JIJIs 1IJIaKOB, goxoauiia 10 9 M. M3 1u1akoBbix 0JIOKOB,
OCTaBILIMUXCS B TI€UU, Mbl B3SUIM CEPUIO MIPOO YIJIS ISl palMOYTJIePOIHOTO
JaTUpoBaHUs. Mbl yCTAHOBWJIM, UTO ITeUb OblIa coopyxkeHa B KoH1le [V — Ha-
yajie V B.», — nosicHwia 3aiiiieBa. M nanee: «B ogHOI nieun 3a TpU TJIaBKU
MOHO ObUIO MOJYYUTb TOHHY 3KeJje3a. JIJIs Toro BpeMeHM 3TO ObLIU caMbie
MPOU3BOAUTEbHBIE TIeUr BO Bceil A3nu. Takre MOUTHOCTU HE HY>KHBI 151
CO3JaHUsI XKeJIe3HbIX OBITOBBIX Opyauii. Takue 00beMbl TPOU3BOICTBA MOTJIN
OOBSICHATHCS TOJIBKO HEOOXOMMMOCTBIO TTOJTyUYeHMST OOJIBIIIOTO 00beMa XKe-
JIE3HOTO OPYKHSI B CUTYallMM MIOCTOSIHHBIX BOWH. JIJIsI MOHMMaHUs: B TAKUX
rneyax MOXHO ObLIO TTOJIYYUTh 32 OJIHY TJIaBKY CTOJILKO XeJie3a, UTO ero XBa-
10 661 Ha 500 Meveit mian 10 ThiC. HAKOHEYHUKOB CTPE».
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ITo MHEHMIO aBTOpA, APEBECHBIN YTOIb, B3ITBIN U paaUOyTICPOIHOTO
aHau3a, MOT SIBJISITbCSI OCTaTKAMU KOCTPOB KOUEBHUKOB, KOTOPHIE Pa3BO-
IV KOCTPBI (BO3MOXKHO, pUTYaTbHOTO XapaKTepa) Ha TOPYAIINX 13 36MIIN
KaMHSIX BEpXHel yacTu rneveit. A caMu reuyr HaMHOTO cTapiiie. Y3Ke MosIBU-
JIVCh TaHHBIE, YTO CaMble IPEBHME TTeUr Ha AJITae OTHOCSTCS TTPUOIN3NUTETb-
Ho K III — xoHuy I1 BB. 10 H. 3. KoHeuyHO, Bpsia i 0OHApYyKEHHbIE IPEBHUE
MeTaJUTypruyeckue redn Ha AJiTae OTHOCSITCS K BpeMeHaM IpeBHEH 1IUBH -
qu3anuu. Ho ot meun Morjiu ObITh MOCTPOEHBI Ha OCTaTKaX KAMEHHbBIX Ma-
TEPHUAJIOB, a TAKXKE 3aTOTOBJIEHHOTO PYIHOTO CHIPHSA elile 00Iee IPeBHUX T1e-
Yyeii, MOCTPOEHHBIX MPeACTaBUTENSIMU ApeBHe# LuBuau3auuu. M torga cra-
HOBHWTCS ITOHSTHO, TTOYeMy OOHapyXeHHBIE aJITalicKIe TIeYr UCTTOJIb30BATNCh
JOCTATOYHO KOPOTKOE BpeMsI — KOHYMJIMCh 3arachl 3aroTOBJIEHHOTO PYIHO-
TO CBIPBS. A TOOBIBATh PYAY M TPAHCTIOPTUPOBATH €€ B YCIOBUSX TOPHOTO
AnTas 6e3 nuprKaoiei ObUIO MPaAaKTUYECKA HEBO3MOXKHO.

TpaHcOpTUPOBKA METAJUIA B APEBHEN LIMBUIM3ALUU MOTJIA BBIMOJIHSTh-
csl B CJIUTKAX U, BEPOSATHO, HAa AUPpUXKAOJIsIX. B 3Tol ¢BSI3M onpeaeaeHHbII
WHTEPEC MPEACTABIISET ApeBHMI MeTeopuT B Hamnbum (puc. 76), Haxons -
muiicst Hepaneko ot pepmbl [06a-YacT. CAUTOK MOYTH KBaApaTHbBIN pa3me-
poMm 2,95x2,84 M nipu cpenHeit TouiruHe okosio 1 M (ot 1,22 1o 0,75 m).
CIIMTOK MMeeT CIeAyIoIINil XUMIWIeCKU cocTaB: xkeje3a 82,4 %, HuKeNs
16,76 %, xob6anbra 0,74 %. B HeOOIbILIMX KOTMUECTBAX IIPUCYTCTBYIOT Cepa,
docdop, yriepon, XpoM 1 MeIb; OOHAPYKEHbI CJIeIbl IUHKA, FaJUIUs, Tep-
MaHUs 1 upuaus. Ha Mecte HaxonKu MeTeoprTa yIapHbIi KpaTep OTCYTCTBY-
eT. CorjlacHO pe3yJibTaTaM paaruou30TOIHOTO JaTUPOBaHUsI, MaleHUe MeTe-
opurta rmpou3sonuio nmpuMmepHo 80 Tric. 1eT Hazaa. Ho 3ToT pe3yabraT mpoTu-
BOPEUUT IMOJOXKEHUIO METEOPHTAa OTHOCUTEIBHO YPOBHSI 36MJIU U TOJIIIMHE
OKMCJIOB XeJjie3a BOKpyT Hero. Ha puc. 77 BugHO, 4TO BEpXHSISl YaCTh METe-
OpuUTa HAXOAUTCS OJIM3KO K MOBEPXHOCTU 3eMJIU. [To MMeroImMcst Ha cero-
HsI JTaHHBIM CKOPOCTb IMouBooOpazoBaHus coctapiser 0,05—0,12 MM B rog.
To ecThb ¢JI0¥1 TTOYBBI TOMIMHOM 1,22 M BOKpYT METEOpHTa JOJIKEH OBLIT 00-
pazoBarbcs 3a nepuon 10,2—24,4 teic. 1eT. COOTBETCTBEHHO, CTOJIBKO JIET
Hazal 1 ObLIa OTJIMTA 3Ta MeTa/lInuecKasl 3aroToBKa, HO MO KaKOi-TO Mpu-
YHe He OblIa JocTaBIeHa (IupukadiaeM?) Ha MecTo HazHayeHus . Hanboree
BEPOSITHOM MPUUYMHOM sSIBJIsIETCSl KaTakau3M Ha 3emJe 12,8 Thic. JeT Haza,
YHUYTOXMBIINKI APEBHIO UMBUIN3auMio (cM. pasznen 3.3). I1pu Bo3pacte
cautka 80 ThIC. JIET CJION MOYBBI HAJ HUM, TIPY YKa3aHHOI BbIIlIE CKOPOCTHU
MOYBOOOpa30BaHMs, NOJKEeH ObITh He MeHee 10 M. OOHapyXeHHBII BOKPYT
METEOpHUTA CIOH KeJe3HBIX OKUCIOB TOJIIMHON 0K0o 30 CM roBOpUT 00
OYCHb BBICOKOI KOPPO3MOHHON CTOMKOCTU METAITMIECKOTO CUTKA. Ecnu
HWCXOAUTH U3 BO3pacTa cauTKa 12,8 ThIC. JIeT, TO CKOPOCTh KOPPO3UHU €ro Me-
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Tayuia coctaniisgeT Bcero 0,023 MM B rofi, B TO BpeMsI KaK COBPEMEHHBIE BbI-
COKOCTOMKME METAJLJIBI UMEIOT CKOPOCTh KOPPO3UHU MOUTH B 4 pa3a 00J1blIe —
okoJio 0,1 MM B rog.

Puc. 76. MeTajutmiecKuii CIMTOK, CYMTAIOLIUIACS MeTeopuToM. Hamuoust

Puc. 77. Hemelikue reojiorn Ha MecTe Haxoaku Meteopura. 1929 .

Bugumo, 06 aHaTOTMIHOM METAJTIMYECKOM CIIMTKE, HO TOJILKO HAXOIsI-
meMcst B MoHronuu, ynomuHaeT yuyeHblii M1.A. Edppemos [2, c. 332—333].
Bort, uTo oH nueT: «...MbI ellie ¢ TPOLLIOro rofa CTPeMUIUCH YBUIETh 3HA-
meHuToro Menran-Tama («CepebpsiHoro Bepbaona»). B ropax baiitak-bor-
JI0, Ha 3aItagHoli rpaHuiie MOHTOJMNY, HA IIMPOKOM paBHUHE MEXKIY IBYMSI
napaieJbHbIMU XpeOTaMHU JIEXKUT OIPOMHBII KaMEeHb, OTJIMBAIOLIUIA cepe-
OpoM Ha CTJIaXKEHHBIX ¥ OTIIOJIMPOBAHHBIX BETPOM BEICTYIAaX. DTO HEe KAMEHb,
a CIUIOIIIHAS IJIbI0A XKeJie3a — Cy/s IO LIBETY, C OOJIBIINM COIep>KaHNEM HU-
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KeJIsl, — OYeBUIHO, TMTAHTCKUI MeTeopuT. Ero ellte He ocMaTpuBal HU OTUH
CMEeLMATUCT, HO €CIM pa3Mepbl MIbIObI He TTPEyBEIMYEHbI OYEBUALIAMU, TO
«CepebpsiHblii BepOioa» — oAMH U3 BeIMYANIINX B MUPE METEOPUTOB...».
U onsth «<MeTeopuT» HaXOJAUTCS Ha TIOBEPXHOCTU 3€MJIM, a He B IJTyOOKOM
Kparepe.

ChIpbe /ISl TPOU3BOJCTBA METAJIJIOB U TTPOU3BOJICTBO METAJLJIOB MOTJIU
IOOBIBATHCS U MPOU3BOIUTHCS 1O BCEMY MUPY, B TOM YHMCJie Ha Ypase U B
Cubupu. OnHaKo oKoHYaTeIbHas 00padoTKa MeTalla U MOJy4YeHUE CIJIaBOB
BBITTOJTHSUIMCH, BEPOSITHO, HETIOCPEACTBEHHO B METPOIIOJIMU IPEBHEH LIUBU -
Juzanuu. O KauecTBe MeTasljia IpeBHUX METAJLTYPTOB MOXHO CYIUTb I10 IPEB-
Hel Xene3Hoi KooHHe (puc. 78), ycraHoBIeHHOM B cTonuie Munuu enu.
Bpewmst u3rorosieHus KOJTOHHBI HEM3BECTHO.

Puc. 78. Kononna u3 yucroro xene3sa. Jdenu, Unaus

Kononna coctout oyt u3 ynctoro xesesa (99,72 %) n COaepKUT JIUIITb
He3HauYuTebHbIe TPUMECH YIJIepo/a, cephl U hocopa. DTUM 0ObICHSIETCS
€€ JOJITOBEYHOCTDb U BBICOKAsi KOPPO3MOHHAs CTOMKOCTh. KosloHHa BrojiHe
MOTJIa SIBJIATBCS aHTEHHOM TS TIepeadyn U IpUeMKHU pagroBoiH. [1pakTu-
YEeCKM M3 YMCTOTO JKeJie3a U3TOTOBJIEH 3arafouHblii «JIOHIOHCKUIT MOJIOTOK»
(CIA), a Takke MUMEIOTCsI HaXOAKU IpeBHUX apTedaKTOB, U3rOTOBIEHHbIX
U3 MPAKTUYECKU YMCTOrO alIOMUHUS (CM. puc. 3).

B 3akmioueHne ormeTM, 4To B XoAe skcneauumn 2013 1., KOTOpyio BO3-
TJIaBJIST U3BECTHBIN uccaenoBaTesib A. CKISIpOB, C KAMEHHOTO COOPYXKEHUS
Macyna-uBacpyH («KameHHbI Kopadab Macyna») B SlnmoHUM, Bo3pacTt Ko-
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TOPOTrO OLIEHUBAETCS MHOTMMU ThICSUEJIETUSIMU, OB B3SIThI HECKOJIBKO
00pa3110B ¢ 00pabOTaHHBIX MOBEPXHOCTEN ISl TOMCKA MUKPOBKpATUJIEHU I
MaTtepuaia oopadaTbiBaloliero nHcTpymeHTa. Ha oOpasiie, B3sITOM ¢ BOC-
TOYHOI OOKOBOI CTEeHKH 3aItafHOI BaHHEI Macyna-uBadyH, ObLIIM 0OHApY-
JKeHBI He TOJIbKO YaCTULIbI KeJie3a C TIPUMEeCSIMUA TUTAHA U BaHAIUSI, HO U
yacTUla CIijlaBa «Melb—Xee30—HUKeIb—Ko0anbr». CienyeTr MoauepKHYTh,
4TO B HacTosiIiee BpeMst 0kosio 80 % noGbiBaeMOro Kodajibra UAeT Ha ITOJIy-
YEHUE CBEPXTBEP/IBIX, KaPOMTPOUHbBIX, UHCTPYMEHTAIBHBIX U U3HOCOCTOMKUX
criaBoB. Jlo6aBuM, 4To Ha miarto Iu3a B Erunre Ha oTHeIbHBIX Y4acTKax
BO3JI€ MUPAMUJL POCCUNCKUMU UCCIIeT0OBATEISIMU ObLITIO OOHAPY>KEHO T0CcTa-
TOYHO OOJIbIIIOE KOJUYECTBO pxKaBUMHBI. [Tpy XuMHUuecKoM aHaIu3e B CO-
cTaBe PXKaBYMHBI ObLTO BBISIBJIEHO HE TOJILKO HAJIMUME XKeJie3a, HO U Xpoma,
HUKEJIs1, KOOaIbTa U PeIKO3eMeJbHBIX METaJJIOB. BeposATHO, p>kaBunHa SIB-
JISIETCS1 OCTaTKaMU CTPOUTEIbHOM TEXHUKM IPpEBHEN LIMBUJIM3ALIUU, UCTIOJb-
3yeMOIi TIpU CTPOUTEIBCTBE TUPAMU/IL.

1.4.2. dneKTpU4YeCTBO M aTOMHAA IHEpreTUKa
1.4.2.1. Inekmpu4yecmeso

HNHTepecHO, UTO Aaxe ydyeHble UCTOPUKHU-ATBTEPHATUBIIMKY CUUTAIOT,
YTO HET J0KA3aTeIbCTB HATMIMS DJICKTPUIECTBA B IPEBHEM BHICOKOPAa3BUTOM
rocyaapctBe. Ho ato He Tak! B 2017 r. Ha Tepputopuu KocoBo B paiioHe
ropHoro xpeota Illap-Ilnanuna potorpacd u uccienonarens Mcmer Cmaiinm
00HapYXWJI MHTepeCHeN M apTedakT. DTo 00pabOTaHHbBII KAMEHb, B KO-
TOPBIIA BCTpOEHA 3JIeKTpOMarHuTHas Kartyiika (puc. 79). KaTyiika n3 MeaHbIX
MPOBOIOB COCTABJISIET C KAMHEM ellnHoe 1enoe. [1pu nccienoBaHuu ObLIO
YCTaHOBJIEHO, UTO ApeBHEeMY TpaHchopMaTopy He MeHee 20 ThIc. jieT. B TpaHc-
(hopmaTope 0OHapyKeH U30JISITOP, COCTaB KOTOPOTO OTJIMYAETCS OT OKpYKa-
JOIIIEeTO €ro MaTepuasia 1 UMEIOIIUiA BBITYKJIbIE TTOJIOCH TTO KPYTY, TIOXOXHE
Ha pe3b0y. M301sTOp Tak XXe BIJIaBJIeH B KAMEHb, KaK M caMa KaTyIlKa.

Ha oxHoit ctopoHe KaMHSI UMEIOTCS YeThIpE CUMMETPUIHO PACITONOKEH-
HbIX oTBepcTUs (puc. 80), KOTOpble MPEACTABISIOT COO0I OTBEPCTUST s
MPOBOJOB U BBIBOJA HAMpPsLKeHUs U3 TpaHcdopmartopa (hasbl). DTOT apTe-
(bakT siBISIETCS TIPSIMBIM J10Ka3aTEIbCTBOM MCITOJIb30BaHUS DJIEKTPUUYECTBA
B IJTyOOKOIi APEBHOCTH.

OJIHMM 13 KOCBEHHBIX 10Ka3aTeIbCTB UCITOJIb30BaHUS 3JIEKTPUUECTBA
MHOTO TBICSY JIET TOMY Ha3al SIBJISTIOTCS TEXHUIECKME PUCYHKHU IMPHKAOIeH -
BUMaH C 2JICKTPUYECKUMU ABUTATENSIMU (CM. puc. 1) B ApeBHEUHANNCKUX
«Benax». B KOHCTpyKILIMM AUpKKa0JIsI UMEETCs TypOMHA, TeHepaTop U 3JIeK-
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TpUUECKUE IBUTATEIN, a TAKXKE MTPEIyCMOTPEHBI IBE eMKOCTH 151 OajuiacTa.
To ecTb, nUpMXa0IU SIBJISINCH KaK TPAHCIOPTHBIM CPEACTBOM HEOrpaHU-
YEeHHO I'py30M0bEMHOCTH (4eM 00JIbIlIe 00BEM JIETKOT0 ra3a B AupuxKaose,
TE€M BBIIIIE €TI0 IPy30II0AbeMHOCTh), TaK U IePEABMXKHBIMU BO3AYIIHBIMU
MUWHU-3JIEKTPOCTAHLIUSIMU, 00CCITeYNBAIOILIMMI BO3MOXKHOCTb UCTIOJIH30Ba-
HUS 3JIEKTPOMHCTPYMEHTA IS pa0OThI C KAMEHHBIMU MaTepHalaMU B JIF000i1
TOYKeE IJIAHETHI 1 Ha JII000I BbicoTe. By ToruinBa 1j1s1 TypOMHBI HE U3BECTEH,
HO, 10 MHEHHIO aBTOPa, B KAYeCTBE TOIUIMBA MCITOJIb30BAJICSI BOIOPO/I, KO-
TOPBI TOJIBKO ceiuac rIaHUpPYyIOT MPUMEHSITh B COBPEMEHHBIX LIeNTIeTMHAX.

Puc. 80. OTBepctust 1ist IpoBOIOB (BBIBOJIBI) TpaHC(hOpMaTOpa
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E1e omHUM KOCBEHHBIM JOKA3aTe b-
CTBOM HCMOJIb30BaHUS B IPEBHOCTH BJIEK-
TPUYECTBA MOTYT SIBISITHCS KAMEHHBIC
cresbl Akcyma (Ddpuonust). B Akcyme Ha-
XOIUTCSI OOTBIITOE KOTUIECTBO 3araaoy-
HBIX IPEBHUX KaMEHHBIX cTea (puc. 81,
82). Ha nepBblii B3rJIs11, CTUIM30BAaHHbIE
MOJI MHOTOATaXKHbIE 3IaHUSI KAMEHHBbIE
CTeJIbI SIBJISTIOTCSI YMCTO PUTYATbHBIMU CO-
opyxeHussmu. Ho rnpu BHUMaTe 1bHOM 13-
YYEHUU KOHCTPYKIIMU CTeJ BUAHO, UTO B
X BEPXHEH YacTU UMEIOTCS OTBEPCTHUSI C
MOATeKaMM KOPPO3UH OT METAJUTMUECKUX
neraneii (cM. puc. 81). To ecTb B BepxHeit

Puc. 81. OtBepcrust v MOATEKH YacTH CTeJIbl ObUIO YCTAaHOBJIEHO YTO-TO
KOppO3nM METAITHYECKNX ACTaneit  werainueckoe. B sierenax 06 Akcyme
B BEPXHCH HaCTH CTCIIB! FOBOPUTCS, YTO B IPEBHOCTH MECTHOCTD,
[Jle HaXOAUTCS Topoj, Obuia 3aboouyeHa. benble «boru» ocyuimam 6osota ¢
HCTIOJIb30BaHWEM HeOEeCHOTO MOPOIITKa M MOCTPOMIu ropo. KittoueBoe ciio-
BO 31IeCh — «OCYIIMIN». «born», BEposITHO, JUTST OCYIIEHUS 00JI0T UCITONb-
30BaJIM BETPOTEHEPATOPHI M CUCTEMY BOAOTIOHMXeHMsI. CTOMKM BETpOreHe-
paTopoB ObUIM U3rOTOBJIEHBI B BUI€ KAMEHHBIX CTEJ1, B BEpXHEI YaCTU KOTO-
PBIX yCTaHABJIMBAIKMCH DJIEKTPUUYECKUE TeHepaTophl 1 tormacth. Ha 6osoTtax
Obl1a co3JaHa cMcTeMa BOJOMOHMKEHMUSI, COCTOSIIIAsT U3 DJIEKTPUIECKUX
HAacOCOB U TPYO, MO KOTOPBIM OCYIIECTBIISICS OTBOJ, BOIBI C OOJIOT B OTIpe-
JieJIeHHBIE 3apaHee MOIr0TOBJIEHHbIE MeCTa, T/Ie OHA B JaJIbHENIIIEM UCTIOJb-
30Bajlach. 3a HECKOJIbKO JIeT 00J10Ta ObLIM OCyllIeHbl. B AKCyMe CKOpOCTb
BeTpa cTaOuJIbHA B TEUEHHE BCEro roja u cocTapiisieT Ha BeicoTe 10 M OT 1o-
BepXHOCTHU 3eMJH 2,5—3 M/c. BbIcOTa KAMEHHBIX CTEJI COCTABIISIET OKOJIO 25 M.
Ha taxkoii BbicoTe cKopocTh BeTpa npeBbiiaet 3 M/c. CoBpeMeHHbIe BETPO-
reHepaTophl MPU CKOPOCTU BeTpa OoJiee 3 M/C CTAaHOBSITCS peHTa0eIbHBIMU
(puc. 83).

BeposiTHO, 4TO B TaK HAa3bIBAEMOM «KaMYaTCKOM MEXaHM3Me» UMEIOTCS
XaJIlIeIOHOBBIE U30JISITOPBI ONpeaesieHHOo dopmbl (puc. 24). B apeBHOCTU
W3 XaJILIeIOHA MOTJIM TaKKe M3TOTOBISTHCS «IKEIbl» — MU30JIITOPBI APYTOit
GopMBI 11 iIeKTpudeckux cereil (puc. 84). Umerorcst cBeneHusI, YTO Ha
HEKOTOPBIX DKeIaX HAXOIUIN OCTaTKU MEIHBIX TPOBOIOB. MIHTepecHO, 4TO
BJlereHaax apeBHero ErunTa mxenoM HasbiBalOT xpebeT 6ora Ocupuca, 1o-
BeJIMTelIs 3arpooHoro (rmoazemMHoro?!) Mupa. JIxkex TakoKe SIBJISUICS OJHUM
U3 CUMBOJIOB 00KECTBEHHOM BJIACTU €TUIETCKUX (hapaoHOB.
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Puc. 82. KameHHBbIe cTesbl B AKCyme. Dduonus

Puc. 83. CoBpeMeHHBIE BETpOTeHEPaTOPHI
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Puc. 84. IpeBHUE U3neaUs «IKEIbl», TOX0XKUE MO (popMe Ha UB0JSTOPHI.
Erunerckuii myseit B Jleitnuure. [epmanus

OueHb X04eTcsl TT0Ka3aTh CKYJIBIITYPY erurerckoro apaoHa (puc. 85),
JepKallero B OIHOM pyKe Ke]l, KaK CUMBOJI 003KEeCTBEHHOM BIIACTH (JIKeT —
OOBIYHBIN APEBHUIA U30JISITOP IJIs 3JeKTpornpoBoaku). Ha apeBHeeruner-
CKMX (bpecKax BIabIKU JAEPKAT B PyKax U Ipyrue CUMBOJIbI 00XKECTBEHHOM
BJIACTU — TTOCOXM U aHxH (puc. 86). BriojaHe BeposATHO, 4TO TTpooOpa3oM
IOCOXOB SIBJISIIUCH OCTATKU MEIHBIX IIPOBOJOB, a MPOOOPa30M aHXOB — BbI-
KJIrouaTenu-pyomnbHuku. MHorna Ha ppeckax
Ha TOJIOBAX BJIAJbLIK U300pakeHO HeUYTO, Ha-
MOMUHAKIIEe MOACTABKY C KPYIJIOH IJIOCKOM
namrioit. Huuero 3abaBHee, 110-BUIMMOMY, TIPH-
JlyMaTb IPOCTO HeJib3sl. HeBexkecTBeHHOE TTOj1-
paxaHue «boraM», 6e3 TOHUMAaHUSI TEXHUYE-
CKOT0 Ha3HAUEHUSI BJIEMEHTOB 2JIEKTPUUECKOM
cetu! Ml HMKaKo# pa3HULBI MeXAY (hapaoHOM
u abopureHamu ¢ octpoBa B TxoMm okeaHe, Jie-
JIAIOLIUMU CaMOJIEThI U3 BETOK M COJIOMBI (CM.
puc. 96). ToIbKO HEBEXECTBO BJIACTU, C TOUKHU
Pric. 85. Ernnerckuii gapaon ~ 3PCHISI BOSMOXKHBIX TTOCIECTBHUIA, B THICSH

¢ IKeTOM B OTHOI pyKe pa3 CTpalIHeC HEBEXKECTBA OOBIYHOTO YesioBeka!
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Puc. 86. CuuMBOJIBbI 60KECTBEHHOM BJIACTH (TTOCOXM, aHXW M JIaMITa Ha TOJIOBE)
JIPEBHEETUTIETCKUX BIaIbIK

HHTepecHo, UTO B JIeTeHIaX allTeKOB YTBEPKIAJIOCh, UTO OOT YUIIUIIO-
MOYTJIM ITOCTOSTHHO cpakaiicst ¢ ThMoii. Ha cBoem nzobpakenuu B Konekce
Tennepuano-PemeHcuca (nmukrorpacduyeckoil pyKonvucu Uin pyKoIrucHy B
KapTUHKAaX) alTeKOB OOI YULIMJIOIOYTIN B OJHOI PyKe IEPKUT CTEPXKEHb,
B BCpXHCfI YaCTU KOTOPOTO HAXOAUTCA IMMPEAMCET, HaHOMI/IHaIOH.[I/Iﬁ €TUTIETCKUIA
mken (puc. 87). B apyroii pyke YULMIONOYTAN AEPKUT MIpeIMeT, HAaTTOMU-
HAIOMIWH JIaMITy. DJIEKTPUIECKU I TTPOBOJL, KEI-U30JIATOP U JlaMIla HeoO-
XOIMMBIL... IUISl cpaxkeHust ¢ TbMOit! C TeXHMYECKOI TOUKY 3pEHMsI, Ha eTU-
MeTCKUX (hpeckax 1 300pakeHNN 00Tra YUITMIOTIOUTIIM TTOKa3aHbI SJIeMEH -
ThI 3JICKTPUYECKOM CETH.

Puc. 87. Yuuunonouriu — OOr CoJHIIA U BOMHBI.
W3zoopaxenue B Konekce Tennepuano-PemeHcuca
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IInacTuHbI XaaeaoHa MOTJIM IPUMEHSTHCS B KaUeCTBE pe3oHaTopa IIst
BO30YKIEHUS YJIBTPa3ByKa, CIIOCOOHOIO BBI3BIBATh 0OJIEBhIC OLIYIEHUS 1
rmoTepio ciyxa y BparoB. OMTHUM 13 3aralOYHBIX MPEIMETOB IPEBHOCTHU SIB-
JISIETCSI «BaJIXKpa» — IPO3HOE opyxKue «0oro» (puc. 88). Bamxkpa B caHCKpu-
Te UMEET IBa 3HAUCHUST — «yIap MOJHUW» U «aJiMa3». Jlaxke B HacTosIIee
BpeMsi BaJiXKpa SIBJISIETCS BaXKHBIM PUTYaTbHBIM MPEIMETOM B UHAYU3ME, Oy~
Iv3Me 1 KaiiHu3Me. B Bamkpe MOTIM MCTIOJIb30BaThCSI HEOOIBIIION A/IeK-
TPUUYECKUI aKKYMYJISITOP Y IJIACTUHA XaJIlleJloHa B Ka4eCTBe pe3oHaTopa ISt
BO30YXXIEHUS HATIPaBJIEHHOTO MOIIHOTO MOTOKA YJIbTPa3ByKa, KOTOPBIA 1
SIBJISLIICSI TPO3HBIM OPYKMEM, CITOCOOHBIM HEMTpaau30BaTh MPOTUBHUKA (BbI-
3bIBasl 0OJIb U TTOTEPIO CIIyXa).

B coBpemMeHHOI MeMIIMHE YABTPa3BYK LIMPOKO MPUMEHSIETCS TTpU ina-
rHocTuke (Y3M), a Takke B TepaneBTUYECKUX LIEISIX.

Puc. 88. Bamxpa Ha nmoctameHTe nepen xpamoM B Katmanny. Henan

U eltie psig vccnenoBareieii ApeBHUX COOPYKeHUIT oOpalllaeT BHUMaHUe
Ha CXOJCTBO KAMEHHBIX KOJOHH JAPEBHUX MHAUNCKUX XpaMoB (puc. 89) u
COBpeMeHHOI1 ra30Boii TypOouHbI (puc. 90). [Tpu 3TOM cienyeT oOpaTUTh BHU-
MaHue, YTO B IPEBHUX AUPHKAOIISIX (CM. puc. 1) ra3oBble TypOMHbBI yCTaHAB-
JIMBAJIUCh BepTUKAIbHO. [To-BUAMMOMY, IpEBHUE apXUTEKTOPbI UepIriaiy CBOE
BIOXHOBEHUE HE TOJIbKO B IPUPOJIE, HO U B MPOABUHYTHIX TEXHUUECKUX
YCTPOMCTBaX TOTO Nepuoja BpeMeHU. KoJIOHHBI-TYpOUHbBI MOTJIU SIBJISIThCS
W HAMJISIAHBIM TEXHUYECKUM TTOCOOMEM 17151 00yUaIOIIMXCs OYAYIIUX CITeL1-
aJIMCTOB.

3akaH4MBas1 pa3ae 1o ApeBHEeMY 3JeKTPUIECTBY, XOUETCsI ITOKa3aTh Ka-
MeHHbI MocT TayaHTuHceyiy (puc. 91) uim «Bononan MHKOB», HAXOAS LM -
ca B [1epy Ha BoicoTe 3600 M. MocTt nmeeT 22 TparnelureBUIHbIX Tpoéma 60-
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Jiee 1 M B BBICOTY 1 0K0J10 70 CM B ILIMPHUHY — TaK Ha3bIBA€MbI€ «OKHA UHKOB».
Y HeKOTOpbIX UCCea0BaTEE MOCT BbI3bIBAET ACCOLIMALIMIO C OCTATKAMU
HeOoJIbIIoN ApeBHEN TuapoaiekTpocTaHuuu (I'DC).

Puc. 89. Kononna apesnero Puc. 90. CoBpemenHast razoBasi TypOuHa
MHAMICKOTO XpaMa

Puc. 91. Ocratku npesHeit muau ['DC B [Tepy?!

1.4.2.2. idepHasa sHepeemuKa

Kenanue pazo0Opartbcst 0ojiee JeTaTbHO C JUTMTETbHOCTBIO LIMKIIOB MEXKIY
commkeHussMu JIyHbl ¢ 3eMiield B IPOIIOM IIPUBEJIO K TOHMMAaHUIO BO3-
MOXHOTO Ha3HAYeHM ST OHOTO M3 BUIOB 3araIoYHbBIX JPEBHUX COOPYKEHUIA —
TaK Ha3bIBaeMBbIX CTyIlleHYaThix KonoaueB Munun u [Makucrana. O camux
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CTYIIEHYATBIX KOJOIIAaX YyTh MO3XKe, a T0Ka PpACCMOTPUM HEIOHSTHYIO, Ha
MepBbIi B3MJIsII, JJUTEIbHOCTh MEPUOIOB KaTacTpo(puuecKux pa3pylieHuin
M BOCCTAaHOBJICHUM Ha 3eMJie, Tak Ha3biBaeMbIX «CosHI Maiis». Maiis, ali-
TeKU 1 apyrue Hapobl LleHTpaabHO AMEpUKY CUMTAIU, UTO 32 MUHYBILINE
HECKOJIBKO ThICSUENeTHI 3eMJIsT MepeKuia YeThIpe Tepruoaa, MMEHYEMbIX
«ConHuamMu», KaTacTpoUIeCKUX pa3pylleHui 1 BoccTaHoBIeHU. Cero-
Hs1 MbI kuBeM B [TsaTtom ConHile («CoHiie ABUKEHUS»), U IIEPUOJ 3TOT, CO-
IJIaCHO CYIIECTBYIOLIUM JiereH1aM, 0JIM30K K 3aBeplieHU0. TeKCT KHUTU
«[Tomonb-Byx», UMeIOIINIT OTHOIIIEHHWE K 3aBEPIICHUIO STIOX MPEIbITYIITAX
CouHIIL, TO3BOJISIET MOJIyYUTh O011Iee TTpeicTaBieHe HapoaoB LleHTpanbHO
AMEpHKM 0 BpeMEHHBIX paMKax IeproI0B KaTacTpod.

ITepsoe Comnne, Matnaktim ATib («/lecsaTas Boga»). [Tepoe CosHiie ObL10
paspylieHo Boioii. DTa KatacTpoda Moxydynsia Ha3BaHUe «armaurmoxya-JuliT-
JIn» — HaBoJHeHMe, noTor. Criacjiach TOJbKO OiHA Mapa, OKa3aBILasics Mo
3allUTON 0OJIBIIIOrO IepeBa, CTOsIBIIEero BOIM3U Boabl. Ho ecTh cBeneHMs o
CeMM Mapax, MpsITaBLIMXCS B Melepe, Moka HaBoJHEHWE He 3aKOHYUJIOCh, 1
He cotia Boga. OHU-TO 1 3aCeTMIN 3eMITIO U TTIOYUTAIMCh CBOMMHU Hapoa-
MU Kak 6oru. JJmmTenbHOCTh — 3 Tiepronaa no 52 roaa.

Bropoe Cosnie, Dxekoanib. 1o ColHIle ObUIO pa3pylieHO DxeKoaTaeM —
BetpsinbiM 3MeeM. OnMH My>KUKMHa U OJHA KEHIIMHA, CTOSIBIIME Ha CKaJle,
yOeperauch OT yHUUTOXEeHUs. JITUTeIbHOCTh — 7 MepUoI0B Mo 52 roaa.

Tperbe Coanue, TnenkBuitaxyuno. D1o CoiHLe ObUIO pa3pyllieHO OTHEM.
B kon1ie Tpetbero CoJiHla JTI0AM ObLIA YHUYTOXEHBI OTHEHHBIM JTOXIEM U
MPEeBPaTUIINCh B MHAIOKOB. JUTMTETbHOCTh — 6 TIepHOI0B 10 52 roja.

Yerseproe Comnne, IHonmmmumk. JIroau moru6aum oT roiojaa, NpuInHEH-
Horo rotorom 1 orHeM. C HauaJjia rmorora Mup npeodbiBaji Bo Mpake. [Toato-
My 6oru coznanu HoBoe ConHiue u JIyHy. JlauTeabHOCTh — 3 mepuoja 1mo
52 roaa.

IIaroe Coanue. [TocneaHee CosHIIe JOJKHO YTaCHYTb, a 3eMJIsI TOTMOHYTh
B pe3yJibTaTe 3eMJieTpsiceHrit. JlaHHbIE O IJTUTEeJIbHOCTU TIeproia He ycTa-
HoBisieHbl. [IpennonoxutenbHo Konerr Cera gojikeH ObLT HACTYNUTh B
2012 1., HO HE HACTYIWJI.

BoinmoaHuM yncTo TexHuYecKuii aHaanu3 nHdopmaiu o CojiHLIaX Mais,
JUJISI 4eTo MepBOHAYaIbHO OIpPeae UM UX MPOJOIKUTEIbHOCTh: TTepBOe —
3 x 52 =156 ner; BTopoe — 7 x 52 = 364 rona; Tpethe — 6 x 52 = 312 ner;
yeTBepTOoe — 3 X 52 = 156 net. CoBepIlIeHHO OYEBHUIHO, YTO BEIYMCIICHHBIE
MPOIOJIKUTETLHOCTH HE MOTYT SIBJISITHCS TIEPUOJAMU OUEPETHBIX COMMKEHUI
Jlynel ¢ 3emieii B mpouioM. Ho Torma, uro ke a3to? W TyT HaM Ha ITOMOIIb
MPUXOIUT OMMUCAHUE «CyMepPeK» B MHIYUCTCKOM XpoHoioruu. [To moBomy
nHayuctckoit xpornonorun H.®D. XKupos B kHuTe «ATmanTuma. OCHOBHBIC
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MpobJieMbl aTIaHToIorumM» [ 1, crp. 463] nmuieT ciaeayiomiee: «...CHavaa ciie-
JIyeT cKa3aTh HECKOJIbKO CJIOB 00 MHIYCCKON MU(DOJOTMUECKON XPOHOJOTUM.
CortacHoO 3ToM XpoHoJioruu, «Benukas rora», uin «Beankuii BeK», COCTOUT
M3 YeThIPEX 3P, CBSI3aHHbBIX C BOBHMKHOBEHUEM U pa3pyllieHreM Mupa. B cBoro
ouepenb Kaxkaast apa MMeeT TaK Ha3bIBaeMble «CyMEepPKU», KaK MPeAIecTBY-
fo1111e, TakK 1 Moc/eaytole MPOTeKaHU0 COOCTBEHHO 3Pbl U COCTABJISIIOLIINE
necsartyto yacTb nociaeaHeit. Ilepsas apa — Kpuratora — 400 + 4000 + 400 =
= 4800 yret; BTOpast 3pa — Tperatora = 300 + 3000 + 300 — 3600 neT; Tpe-
Ths1 9pa — Banapatora — 200 + 2000 + 200 = 2400 net; yeTBepTasi, COBpe-
meHHas apa — Kanutora = 100 + 1000 + 100 = 1200 ner». ComHeHuUe 31eCh
BBI3bIBACT JIMIIIL TO, YTO ZKMPOB CUMTAET MPOJOJIKUTEBHOCTD «CyMEPEK»,
KOTOpBIE TTPUOIIM3UTEBHO COCTABIISTIOT AecsTyio YacThb (10 %) mpomoku-
TEJLHOCTH 3P, OTAEJBHO IS «CyMepeK», KaK MPeaIIeCTBYIONINX, TaK 1 MO-
CIIeIYIOIINX TMTPOTeKaHUIO 3pbl. « CyMepKu» — 3TO 3aIbIMICHIE aTMOCHEPHI
3eMI OT MHOTOUYMCJIEHHBIX T0XKapOB, BEI3BAHHBIX METEOPUTHBIMU OOMOap-
JUPOBKaMU, U U3BEPXKEHUN BYJIKAHOB MIPU ouepeaHOM cOmmxkeHun JIyHbI ¢
3emieii. Mnu ncuesnopenue CosHila B mpegaHusx Maiis. OueBUIHO, YTO B
nepuobl «cyMepek» JIyHbl Ha HeOOCBO/Ie TaKKe He ObLIO BUIHO.

Ho 20 % wnu nisaras yacth BpeMeHU ABvkKeHuUst JIYHBI 110 cBOeil opouTe B
CoJIHEYHOM crucTeMe — 3TO CIMILIKOM MHOTO JIJIsI TPOJOIKUTEIbHOCTH «CY-
MepeK» Ha 3emMJie. DTO IIPOCTO HEBO3MOXKHO, YTOOKI JIyHa CTOJILKO BpEMEHU
Haxoauiach BOM3u 3emin. bojiee mpaBaomnomno6Ho, 4To 001Iast MTPOA0JIKM -
TEJIbHOCTb «CyMepeK» 6e3 nosiBieHus: CosiHIa MOIJIa COCTaBSATh MPUOIU-
3UTEJbHO JAECSITYIO YaCTh MPOAOJIKUTEbHOCTHU 3pbl. M Toraa Mbl nojlydyaem
clieaylore MpoaoJLKUTEIbHOCTY «CyMepeK»: TiepBasi apa — 400 jiet; BTopast
apa — 300 jeT; TpeThst 3pa — 200 1eT ¥ yeTBepTast coBpeMeHHast 3pa — 120 JieT.
YyuTteiBasi, yTo Bropoe CoJiHIIe Malisi COOTBETCTBYET IepPBOii 3pe MHIYMCT-
CKOW XpOHOJIOTUU, MOJydaeM CAeAYIOIINe MPOIOKUTEIbHOCTH «CyMEPeK»
10 XPOHOJIOTMU Malisl U UHIYUCTCKOM XpoHOoJoruu: BTopoe CoJiHle Maiisd —
364 rona, nepsas spa — 400 neT; TpeTbe CoiHLe Maiis — 312 neT, BTOpas
apa — 300 ser; yerBeproe ConHile Maiist — 156 et u TpeTbst apa — 200 JeT.
To ecTb Mbl MOJIYYUIN OYeHb OJIM3KKUE TTPOIOIKUTEBHOCTH «CyMEpeK» Ha
3emJie 1o XpOHOJIOTMM Maisi U MO UHAYUCTCKOU XpOHOJIOTUH.

Tenepsr He0OXOOMMO pa300paThes ¢ MEPUOIOM B 52 roga B XpOHOJOTUM
Malisl M alTeKoB. B iereHaax alireKoB yTBEpKAaa0Ch, YTO OOT YUIIMIOIOYT-
JIN — OOT COJTHIIA U BOWHBI (CM. puc. 87) MOCTOSIHHO cpaXKaJicsl C ThMOU U
TpeOOBaJI MOCTOSTHHOTO MOMOJHEHUS CUJT Yepe3 KePTBOTTPUHOILIEHUS, KO-
TOpPBIE MO3BOJISLIM COJIHILY ITPOIePKaThCs 1 OAUH 52-JTeTHUM LK.

C TexHUYECKOI TOUKH 3pEHUS, BJIETEHAAX FOXKHOAMEPUKAHLIEB TOBOPUT-
Cs1 0 TOM, UTO JIJI51 TTOJTy4eHUS OCBEIeHUs (COTHIIA) HEOOXOAMMO BIIOXKEHUE

83



CPEJICTB U UCIIOJIb30BaHME TPYAOBBIX PECYPCOB /151 YETO-TO (KEPTBOMPUHO-
LIEHUE), YTOOBI OCBELIEHUE OCYLIECTBIISIOCH eliie 52 roaa. st ocBeleHus
(conHIIa) HE0OXOAMMa AJIEKTPOIHEPI s, KOTOpasi BbipadaThIBaeTCs Ha 2JIEK-
TPOCTaHLMSIX. B yCIOBUSIX 4aCThIX M MOLIIHBIX METEOPUTHBIX 0OMOAPINPOBOK
HauboJiee palMOHaIbHBIM U 0€30I1aCHBIM CIIOCOOOM ITOJyUeHUS JIEKTPO-
9HEPTUU B IPEBHOCTU MOTJIO OBITh MCITOJb30BaHUE MOA3EMHBIX aTOMHbBIX
BJIEKTPOCTAHIIUM C siIePHBIMU peakTopaMu. [apaHTUITHBIN CPOK 9KCILTyaTa-
LIMY TaKKUX DHEProOJI0KOB MOT COCTABJSTh... 52 roaa.

CnpaBoYHbIN MaTepuan

CTpouTENbCTBO HOBOrO aTOMHOTO 3Heprob/10Kka B HacTosALLee Bpema
cTonT He meHee 1,5 mapa USD, a npoa/ieHne cpoka aKcnayaTauum obxo-
amtca npumepHo B 64 maH USD. B CLUA paccmaTpmBatoT BO3MOXKHOCTb
Npoa/sieHnA CpoKa CNyKbbl aTOMHbIX 3Heprobaokos go 80 net. B Poccum
OnbIT MHOTrONEeTHeM aKkcnlyaTaummn ASC NoKasbiBaeT, YTO pecypc CTaHLLUM
No3BO/NIAET PACCMATPUBATbL U TaKME CPOKM NPOAJEHUA CPOKOB 3KCMlya-
Tauuu. B Poccmm nepsoHavanbHble cpokm akcnayataummn 30 neT gna sHep-
ro610koB AIC 6b1/1M B3ATbI U3 OTPAC/IEBbIX CTAaHAAPTOB TENI0BbIX CTaH-
LM, 6e3 yuyéTa pecypca peaktopa, No HaumeHee cnabomy He 3ameHse-
Momy arperaty. CpoK 3KCnlyaTaumm 3Heprob10KOB C HOBbIMUW peakTopamm
ysenunyeH ¢ 30 go 60 ner. Mpn 3TOM € y4eTOM NPOANEHNA CPOKOB IKC-
nayataummn sTux sHepro6/10koB, o6LWNiA Nepmog x paboTbl MOXKET A0-
cturatb 100 net. ASC HOBOro TMMa CTPOATCA C NPUMEHEHMEM MaTepPUanos,
CPOK CNy»6bl KOTOpbIX cocTaBnseT 80—-100 neT. B AaaepHOM peakTope npwm
neneHun agep ypaHa-235 soigenaetca mHoro sHepruun. OHa Bblaensaetca
B BUAE TeNOTbI, KOTOpaa Ha ADC nepesaeTca ra3oBOMY NOTOKY, KOTOPbIN,
HarpesaAchb, NOBbIWAET TemnepaTypy BoApl B pe3epByape. Boga 3akunaer,
npespallanck B nap. BogaHoi nap nogatot B TYpOuHy (puc. 92) n Takum
06pa3om No/y4atoT 31EKTPOIHEPTUIO0 — KaK Ha IC.

Ho Kak MOXKHO KOHTPO/IMPOBaTb NOAOOHYIO LienHyto peakunio? Beab
B C/ly4ae HEKOHTPO/IMPYEMOTO AeNEHUA BblAENEHNE SHEPTUM TaKKe byaeT
HEKOHTPOAMPYEMbIM, U PpeakTop neperpeeTcsa. [leno B TOm, 4To ypaH-238,
TaK¥Ke Haxo4ALLMNCA B aKTUBHOM 30HE peakTopa, He MPUHUMAET y4acTuA
B AieneHnn. O4HaKo OH cnocobeH 3axBaTbiBaTb HEKOTOPbIE BbIAENAOWM-
€cA HEMTPOHbI — B YaCTHOCTM Te, KOTOPbIE BbIIETAOT HA CIULLIKOM 60/1b-
LWOW CKopocTU. MeasieHHble e HEUTPOHbI ypaH-238 He nornowaet. Ho
C YMeHbLUEHMEM YMNCNA ObICTPLIX HEUTPOHOB peakums byaeT cama 3a-
MeaNATbCA. ITO NPeAOTBPALLAOT UCNONb30BAHMEM CNeLMalbHbIX rpa-
duTOBbIX CTeprKHEN. Mpoxoan Yyepes rpadumT, HEMTPOHbLI 3aMeaNADTCA
HACTONbKO, YTOObI He BbITb 3aXBaYeHHbIMM aTOMaMM ypaHa-238, HO Npu
3TOM OHMU elle cnocobHbl BbIGMBATL ApyrMe HEMTPOHbI U3 aTOMOB ypa-
Ha-235. A oNnA KOHTPOAA CKOPOCTU peaKkumm UCNONb3YIOT CTEPKHU U3
60pa — anlemeHTa, XOpPOLUO MOMNOLLLAOLWEro HEMTPOHbI. Ecnn peakuma
YCKOPSAETCA, TO 3TN CTEPKHM BBOAAT B aKTUBHYHO 30HY, U OHM NOMNOLWA0T
HEWTPOHbI, TEM CaMbIM 3amegnssa peakumio. U HaobopoT, ecnv peakums
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3amef/IMNach, CTEPXKHU U3 6opa BbIHUMAIOT M3 aKTUBHOM 30HbI, KONYe-
CTBO HEMTPOHOB B HEM YBENIMYMBAETCA, U peaKkuma yckopsaeTtca. Temne-
paTypy peakTopa TaKe No3Bo/AET KOHTPOIMPOBATb BOAA B pe3epByapax,
ox/laXKaan ero B c/lyyae neperpesa.

«

Puc. 92. Cxema paboThl aTOMHOTO 9HEpProdJioKa:

I — TIOTOK ra3a-oxJiaguTesist; 2 — CTepXXHU U3 ypaHa; 3 — CTep>KHU U3 rpadura,
3aMeUISIONINE HEUTPOHBI; 4 — CTEPKHU U3 60pa, KOTPOIUPYIOINE PeaKIIHio;
5 — GeTOHHas 3alUTa OT PAINAINK; 6 — ITOTOK HATrPeTOro rasa;

7 — TMOTOK Tapa, HalpaBJIEHHOTO B TypOMHY; & — Hacoc

Ho nipu ucnosib30BaHUM MOA3€MHbBIX aTOMHBIX 9HEProOJIOKOB IpeBHEM
LIMBWIM3ALMEl Ha TTaHeTe TOJIKHBI OCTaThCS MHOTOUMCICHHBIE CIIeIbl TAKUX
coopyxeHuit. M, BosHe BO3MOXHO, YTO OHU €CTh. DTO TaK Ha3blBaeMble
cTyrneH4aThie Kojoausl (puc. 93) B Muauu u IMakucrane. [1paBna, moka yde-
HbIe CUUTAIOT UX IPEBHUMU TUIAPOTEXHUUECKUMU COOPYKEHUSIMU.

CuuraeTcs, 4To CTyIeHYaThie KOOI, TPEACTABIISIONIME COOOM 111aXThI,
npeaHa3HaYaIuCh JIJ1S HATTOJTHEH WS TPYHTOBBIMU BOJIaMU U OCaIKaMU B ce-
30H goxaeil. CucreMa IiolagoK Ha pa3HbIX YPOBHSIX KOJOIIIA U COSIUHS -
IOIIMX UX JIECTHUII TTO3BOJISIIa 00eCTIeUnTh JOCTYII K BOJIE B JIIOOOI CE30H MpU
pasHoM e€ ypoBHe. OIUH M3 KPYMHEHIINX COXPAHUBIIMXCS CTYMEHYAThIX
konoaues YaHa-baopu B nepeBHe AdxaHepu B Pagxacrxane umeer 13 sipycoB
n ob6uyio rimyouny 30 M. Becero B HacTostee Bpems B 3amagHoil MHanu u
ITakucrane ooHapyxeHo 6osee 4000 cTyreHUYaThIX KOJO/LIEB pa3HOM cTere-
HU coxpaHHocTU. Tak, Ha Tepputopuu [denu HaxoasTest 14 CTyreHYaThIX KO-
JIOMIIEB C BOMOI, IBa KOJOAIIA TIEPECOXIH, eIlé 16 KOTomImeB HaXomsITCS B
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pyuHax. Ho Bozia U3 KoJIo/I1EB HE YIOTPEOIsieTCs] — BO BCEX KOJIOALAX €CTh
TaOJMUYKY C MPEaYNPEKIEHUEM, UTO BO/Ia OflacHa JJ1s1 310poBbs. CunTaercs,
YTO aHTHUCAHUTAPUsI TTOCIIYXUIa IPUUMHON Toro, yTo eiie B XIX B. aHIIM-
yaHe, KoJIoHU3upyoe MHano, n3naiu 3anpet Ha YIoTpeoieHue BOIbl U3
TaKUX KOJIOALEB. YTBEPXKIAETCS, UTO JaXe TJIOTOK BOJbI U3 3TUX KOJIO/ILIEB
MOET 0Ka3aTbCsl (haTalibHBIM JIJIs1 YeIoBeKa. YUUThIBAsI 3TO, a TaK>Ke orac-
HOCTb JIJ151 JTIOJIEW BO BpeMsl CITyCKa 1 MO ’beéMa 10 JIECTHULIAM, OOJIbIIIMHCTBO
KOJIOJILIEB WJIY 3aKPbIThI, UJIM B HUX YCTAHOBJIEHBI OTPaHUYNTE N ABUXKEHUSI.
Ho, B03MOXHO, 4TO BOAOU U3 KOJIOJLIEB HEJIb3S TTOJIb30BaThCsl U3-3a €€ T10-
BBILIIEHHOU pagnoaKTUBHOCTH, a He U3-3a aHTUcaHUTapuu. MmeeTcst H-
(opmaius, 4To COBCeM HeIaBHO M3BECTHBINA MHAUNCKUI UCCIea0BaTEIb
ITpaBuH MoxaH cnenan ceHcaurMoHHoe 3asiBjieHne. OH cuuTaeT, 4To oOHa-
PYXWJ SIAEPHBIN peakTop B KOJo/Ale xpama MapyHaucBapa, KOTOpbIid Ha-
XoaUTCs Ha tore MHauu. MecTHbIe XXUTeJIM paccKa3bIBaloT, UTO BOJIA U3 KO-
JIo/lIa UCLIEJISIET 1axKe CMEPTEJIbHO OOJIBHOTO YEJIOBEKa, a 3lI0POBBII UETIOBEK,
Hao00O0pOT, MOXET OUeHb CUJIbHO 3a0071eTh. [To yTBepXKaeHuIo ncciieanoBare-
JIeit, ipeBHMI KoJioAell MapyHaucBapa 3aroIHeH TSKe10i BOIOM, KoTopas,
KaK U3BECTHO, UCITOJIb3YETCSl B COBPEMEHHBIX SIIEPHBIX peakTopax, a (OyHK-
1IMI0 YPAHOBOTO CTEPXHS BBIMOJHS IJIMHHBINA HAJIUHAPUYECKU OOBEKT,
CIIPSITAHHBIN Ha JHE KoJioala. Mictoprueckoe Ha3BaHUE 00beKTa — JIMHTaM
BB, ¥ 3TO IBHO TEXHUYECKOE YCTpoicTBO (puc. 94, 95), a He opraH ye-
JIoBeKa 1o jereHaaM uHaynusma. CocTaBHOM CTepXKeHb, MOJABUXKKHU YacTeit
KOTOPOTO MOTYT YCKOPSITh WK 3aMeISITh IeJIEHUE si/iep ypaHa, OTBOJ Ha-
TPETOro OXJIAAUTEJISI ISl OJTyYeHUsI AIeKTpruiecTBa — BCE, Kak B MUHU-ADC.

Puc. 93. Crynenyvarsrtit kononen Yaun-baopu. Muamst
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Cuwuraercs, uto JuHram LLMBBI COCTOUT M3 HECKOIBKUX YacTei, M KaxKaast
W3 COCTaBJISIONINX YacTell O4eHb I0BUTA. Bee oueHb IpaBaononooHo, Beab
NEeHCTBUTEBLHO, B IIEPHBIX peaKTOpax UCTOIb3YIOTCSI ypaHOBBIE CTePXKHU,
CTep>KHU 13 TpaduTa 1 6opa. Bce 3T MaTepralibl JOCTATOYHO TOKCHYHBI.

/ ]_lI/U[I/IHI[pI/I‘{CCKaH

Bocbmurpannas
KBanparHas

Kanan nis croka

W%

@ 7

IIbenecran
/
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227N N
HUIHIHHIBNIPBLHBHIIN

Puc. 94. Pazpes nunrama LlIuBel n3 xpama B AHrKope. MHaust

Puc. 95. ®parMeHTHI KaMEHHBIX KOmuii InHTama LLnBb

OrpoMHeiiliee KOIM4ecTBO KaMeHHbIX Konuii auHraMma [usel B UHaun
elle pa3 yKas3blBaeT Ha MPUMUTUBHOE MOApaKaHUE HALIUX MPEIKOB «OoraM»
1 X TEXHUIECKUM yCTpoiicTBaM, 6€3 TOHMMAaHUsI TeXHOJIOTUYECKOTO Ha-
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3HAYEHMUS OTUX YCTPOiCTB. [TocienHre apxeosmornyeckre Haxoaku B OMTHOM
U3 UHIMKACKUX XpaMOB (MeTaJJIMUYeCKre MIACTUHbBI, MeHAasl TPOBOJIOKA U
KepaMHUUYECKUI COCYI ¢ IIeTyXOl puca 1moj KaMeHHBIM JuHramoM LI uBeI)
MOTYT CBUJETETLCTBOBATH O BEIPAOOTKE HEOOJIBIIIOTO KOJMYECTBA DJIEKTPU -
YEeCKOM 9HEPTUH KperiaMu (1151 AeMOHCTPALIMU CBOEH MOIIIM ) OKOJIO ThICSIYM
JieT Ha3az. Boaa, cMenaHHast ¢ pucoBOi LIETyXOH, SIBJISLIACh 2JIEKTPOJIUTOM,
a TUTACTUHBI U3 pa3HbIX METAJUIOB — aHOJOM U KaTofdoM. BeipabaTbiBaeMoii
9HEPIrUu ObLIO JOCTATOYHO, YTOOBI 3aCTABUTH CBETUTHCSI HEOOIBIIYIO JTAMITY.

CnpaBoYHbIN MaTepuan

XapaKTepHOW YepTol APeBHOCTU, COXPAHUBLLENCA 40 HALIUX AHEN,
ABNAETCA NoAparkaHne «boram» npeacTaBuTeneit Bcex NocaesyroLwmx
NMOKOMIEHWI NOoC/ie TPAarMyeckoro MCYe3HOBEHUA ApPeBHEro BblICOKOpPas-
BMTOrO rocyzapcraa. LLseliLapckuii uccnegosaten Ipux GoH [aHUKeH
B dunbme «BocnommHaHus o byayuiem» (1970) oueHb HarnsAHO NOKasan,
YTO MPOUCXOAMUT C NPEACTABUTENAMM OTCTANIONO, B TEXHONOTMYECKOM MNa-
He, HaceNeHWA NAaHEeTbI, MONYYatoLLEro NPOAYKTOBYHO, MeAMULIMHCKYIO U
APYryto NOMOLLb OT NpeacTaBuTesneit 6onee BbICOKOPaA3BUTON LUBUAN-
3aumm («boros»), Korga «6orm» BHe3anHo ncyesator. Peub naet 06 octpo-
Bax B TUXOM OKeaHe, HacesleHHbIX abopureHaMm, Ha KOTOPbIX BO Bpems
BTOpoIt MMPOBOI BOMHbI aMepPUKaHL,AMM CO343aBaNnUCb BOEHHbIEe 6a3bl U
aspoapombl. Kak y»Ke 6bl/10 CKa3aHO Bbllle, abopureHam OKasblBanacb
NpPoAOBONBLCTBEHHAA, MEAULMHCKAA U ApYrad MOMOLLb CO CTOPOHbI ame-
puKaHueB. lNocne OKOHYaHUA BOMHbI aMepPUKaHLLbl MOKMHY/IM 3TW OCTPOBA.
Y1o caenanv abopureHbl? OHM nocTpomam n3 6ambyka 1 CONoMbl MaKeTbl
CaMO/1IeTOB U COBEPLLAJIM KepTBOMPUHOLWEHUA (puc. 96) B Hagexae, uTo
«borm» elle BepHyTCA.

CYLLHOCTM ApeBHUX Nnpammg, M13bl B ErnTe CTpOMANCH AOCTAaTOYHO NpU-
MUTUBHbIE HOBbIe NMPaMMAbl (4ACTO Ha OCTAaTKaX Y}Ke CYLLECTBYOLLMX
COOPYKEHUI C UCNONb30BAHNEM UX MAaTEPUANOB), MPUMEPHO TOXKE Npo-
NCXOAMUJIO C KAMEHHBIMW COOPYKEHUAMMU U Nupamugamm LleHTpanbHom
n KOkHoM AmepuKku n Kntasa. Mo mHeHuto aHnKeHa n CKnaposa, Ha
nnato Hacka B MNepy B NoAparkaHUe yiKe CyLLecTBYOLWUM PYHKLMOHAb-
HbIM BbICOKOTEXHO/IOTMYHbBIM A0oporam (naaTo Hacka, o MHeHU o aBTopa
[AHHOM KHWUMK, ABAANOCH NepeBasiodHoM 6a3oi gna cbipbA, OTnpasse-
Moro u3 Amepuku B CpeanmseMHOMOpPbE) CO34aBanncb NPUMUTUBHbIE
No/I0ChI, @ TaKXKe GUrypbl *KUBOTHbIX U HACEKOMBbIX. BCE 3TO npuMnTMBHOE
nogpaxaHue KpaHe 3anyTbiBaeT COBPEMEHHbIX YYEHbIX U UCCNef0Ba-
Tenen n He NO3BOMAET UM NONYYUTb aZLEKBATHbIE OTBETbI HA MHOTME BO-
npocbl. B nogpaskaHve «boram» (Ha AMPUKABAAX), UMEIOLLUX LLAEMBI C
aHTeHHaMW ANA PAAMOCBA3M U OPYXKUE B PYKaX, HOBble MOHApPXM pas-
JINYHbBIX FOCYAAPCTB CTa/IM HOCUTb HA FON10BAX KOPOHbI, @ B PyKaxX CKUMETPbI
n AeprKaBsbl (puc. 97), Kak cumBon «b6oxkecTBEHHON» BacTu. ErmneTckue
bapaoHbl CUMBOIOM HOXKECTBEHHOM BNACTU CUUTANN AKeLbl — APEBHME
XanuenoHoBble U30NATOPbI ANA SNEKTPUYECKMX MPOBOAOB.

Puc. 97. EnuzaBera II B KopoHe co cKUMeTpoM U AepKaBoii. BeaukooputaHus

Puc. 96. «J1o6pbie «6oru» ¢ HebGec, BEpHUTECH!»

HeuTo nopobHoe nponcxoamao No Bcel NnaHeTe Yepes HeCKOJIbKO
TbiCAYENEeTUI NOoC/e UCHE3HOBEHUA APEBHErO BbICOKOPA3BUTOrO rocy-
[apcTBa npumepHo 13 Tbic. 1eT HasaA,. bes noHMMaHMA TEXHOI0rMYecKom
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OrnpenesieHHbIe COMHEHHsI BbI3bIBaa BO3MOXKHOCTb pa3MelleHrs MHDpa-
cTpykTypsl ADC 1o 3eMJIeli, TaK KaK coBpeMeHHbIe HazeMHbIe ADC co cBO-
el MHDPaACTPYKTYpoOil 3aHMMAIOT OYeHb Oosblue TIomanu (puc. 98). Ho
coBceM HemaBHO, B 2023 1., rockopnopauusa «PocatoM» oTBeTMIa HA 3TOT
BOIPOC, pa3zpabdarbiBasi TEXHUUECKUI MPOeKT MUHU-ADC B BUIE LIUIUHIPA
arnameTpoM 30 M u BeicoTolt 40 M. JI1sT moTydeHMST TOKA UCIIOJIb3YIOTCS He
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OTPOMHBIEC TYPOMHBI, Ha KOTOPBIE IMMOAAETCS TIEPEerpeThIi Iap, a KOMIaKTHBIS
TepMoreHepatophbl. TepMoreHepaTop — 3TO JIBa TPOBOJAHMKA U3 MaTepUaIoB
C pa3HOI EKTPUUECKOI ITPOBOAMMOCTBIO, COSTMHEHHBIX TTOCIEI0BATEILHO
B 1emnb. Korga cThIky MPOBOJIHMKOB MTOMEIIAIOT B pa3Hble TeMIIepaTyphl, B
LIETIM BO3HUKAET JIEKTPUUECKUI TOK. YeM Oosbllie pa3HMIla TeMITepaTtyp,
TeM 0oJibliie co3aBaeMoe HanpsixkeHue. Terio U3 akTHBHOM 30HbI peakTopa
YaCTUYHO MPeodpasyeTcs B MEKTPUIECTBO, OCTATbHAS YacTh OyIeT MOCTY-
naTh B KOMMYHaJbHbIE CETU Ha 000TpeB. DJIeKTpUUecKass MOUIHOCTb TMPO-
extupyemoit MuHU-ADC — no 400 kBT, 1 a10 naneko He npeaeia. Cpok pa-
00Tl MUHU-ADC B aBTOMaTHYeCcKOM pexkume — 6osee 20 jetT. PazmecTuthb
Takyo MUHU-ADC nop 3eMyei BIIOJIHE pealibHO. Bepcus o cTyneHYaThix
KoJonax, Kak MUHN-ADC, CTAaHOBUTCS BITOJIHE IPaBaononooHoii. Ocraaoch
TOJIBKO JOCKOHAJTbHO 00C/IEMOBaTh HECKOJIBLKO CTYTIEeHUAThIX KOJIOALIEB, MPe/-
BapUTEIbHO UX OCYIINB.

Puc. 98. ®paniysckas ADC Cuso

IIpo6aema cozganuss ADC B IpeBHOCTH 3aKJII04Yajaach B HEOOXOAUMOCTU
€€ HaJeXXHOM 3alUThl B cllydyae MeTeopuTHoro noxns. [Toatomy Bce 060-
pyIOBaHUE 15T BBIPAOOTKU JIEKTPOIHEPTUH TOKHO OBLITO HAXOMUTHCS TITY-
0O0KO IMOJ 3eMJIeil B CIlelIMaibHO MOATOTOBIEHHbBIX MoMelleHusX. s omy-
CKaHUS aeTaneil TypOMHBI U IPYroro KpynHorabapuTHOro o00opynoBaHUs
MOJ 3eMJII0 HEOOXOAMMO ObLIO YCTPauBaTh LIAXThI-KOJOALBI JOCTATOUHO
OoJibIIMX pazMepoB (cM. puc. 93). B camoli 1axre-Koao/lie no cTeHaMm U B
HUIIIAX MOTJIU Pa3MellaThCsl 371eKTPOKAOEe U 1Tl TPAHCTIOPTUPOBKU JIEKTPO-
SHepruv. MHOTOYMCIEHHBIE CTYTIEHH 110 CTeHaM IIaXT-KOJIOALIEB ITO3BOJIS-
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JIV BBITIOJIHSITH PEMOHT 2JIEKTpoKabeseit B cirydae ux rnospexaenus. Cuemy-
eT 00paTUTh BHUMaHWeE, YTO Ha JIECTHUIIAX pa3Mepbl KPYITHBIX KAMEHHBIX
CTyINeHel BhICOTOI 0K0J10 20 ¢M U IIMPpUHOI 0K0J10 40 CM 0YeHb HEey1O0OHbI
JUTSI CITYCKa M TTOIbeMa YeJIOBeKa B OOBITYHOM ofieskIe. DTU CTyIeH! TIpeIHa-
3HAYAJIMCh TS CITyCKA M TIOIbeMa JIIOJIeH B 3allIMTHBIX cKadaHapax 1 00THH-
Kax Mpu OOCIYyXXMBAaHUU U PEMOHTE dJIEKTpoKabeeil Ha CTeHaX IIaxT-
KOJIOAIIEB B YCJOBHUSIX TTOBBIIIIEHHON paaualvu. 3aragoyHble IpeBHUE STIOH -
CKMe KepaMuuecKue GUTYPKU «10Ty» (puc. 99) MOTyT MoAcKa3aTh, Kak
BBITJISIENIN 3alIMTHBIe CKaaHAPBI OT paauallii B MPOILLIOM — (QUIBTP
MMPOTUBOTa3a Ha MacKe TOBOPUT caM 3a cebsi. Brlllie yXXe oTMeuanoch, 4To
YacTh HaceJleHUs SIMMOHUM CUMTAIOT ce0s1 HACTeTHUKAMU IPeBHEH IMBUIIH -
3allMK ¢ moruodiiero KoHTMHeHTa My B Tuxom okeaHe (cM. pazzaen 5.2).

Puc. 99. fAnonckue kepammueckue GUTYPKU — 0Ty

ITpoBepuTh BepcHIo «CTyMeHYaThle KOJIOAIbl — npeBHUe ADC» mocra-
TOYHO JIETKO — HaJ0 MOJHOCTbIO OTKAaYaTh BOAY B ABYX-TPEX «CTyMeHYAaThIX
KoJsioAax» 1 00caenoBaTh MOA3eMHbIE TIOMEIIEHUS IO HUMU. A TaKKe 3a-
MEpPUTh paiiallMOHHbINM (POH B MOA3EMHbIX IMoMeleHusIX. [ToueMy cTyneH-
YyaTble KOJIOALBI (C BO3MOXKHBIMU OCTaTKaMU SITEPHBIX PEAKTOPOB) HAACHBI
noka ToJjibko Ha Tepputopuun MHauu u [lakucraHa — BrojiHe MOHSITHO. Me-
TPOITOJIMS €CTh METPOIIONUSI, M Ceifyac pa3BUThIE CTPAHBI TOXKE CTApaIOTCs
3akpbiBaTh ADC 1 OTHpaBiIsITh OMMacHOE 0TpaboTaHHOE SIIEPHOE TOILIMBO C
ADC nogabliie OT CBOUMX TEPPUTOPHUiL. BaxKHBIM SBJISIETCS U TO, YTO YKa3aH-
HbIE TEPPUTOPUM B MPOIILIOM MEHbIIIE MOABEPraJlch METEOPUTHBIM OOM-
OapaupoBkaM, yeM Amepuka, CpeanzemMmHomopbe U CuOUpb.
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B ronoBosiomMKe Maiis M alITEKOB BCE CTAHOBUTCSI TIOHSITHBIM — B HEl, Kak
U B UHJYMCTCKOM XPOHOJIOTHUM, YKa3bIBaeTCsI MPOAOKUTEIbHOCTD «CyMEPEK»
(3apbimaenus CoJiHLA) TpY ouepenHoM cOnvkeHuu JIyHbl ¢ 3emiiet, a Tak-
K€ BO3MOXHO YKa3bIBaeTCsl pecypc pabOThI IPEBHUX SIAEPHBIX DHEPTOOJIOKOB
(52 roma) 1 KOIMYECTBO X 3aMEH B TE€YEHUE ITPOAOKUTEIbHOCTU OUePEIHBIX
«CyMepeK» Ha 3emiie.

DJIeKTpO3HEPrus, BbipadaTbiBacMass MHOTOYMCAEHHBIMU MOA3EMHBIMU
ADC, B yCIOBUSIX MEPUOANYECKUX METEOPUTHBIX O0OMOApAMPOBOK MOTJIa Te-
penaBaThes K TOTPEOUTENSIM 110 BCeli TUTaHETe TOJIBKO IO 2JIEKTPOKAOe sIM B
Moja3eMHbIX TOHHeNsIX. I nHdopMaliim o Takvx Moa3eMHbBIX TOHHEJSIX, CO-
ENUHSTIONINX MEXIY cO00I Bce KOHTMHEHTHI TUIaHEThI, 0oJiee YeM JOCTaTod-
Ho. Hanpumep, nojabckuit uccienonatenb AH [TaeHk cuuTaeT, 4To cucremMa
JIPEeBHUX TOHHEJIEH OXBATHIBAET BCIO HAIITY IJIAaHETY, BKJIIOUast OKEaHCKOE THO.
Takoro ke MHEHMSI TPUACPXKUBAETCS M aMepUKaHCKUI Ucciie0oBaTe b DHAPIO
Tomac, KoTophblii yOeKIEH, YTO IpeBHUE ITOA3EMHbIE TOHHEIU ITPOHNU3bIBAIOT
CeBepoaMepruKaHCKUII KOHTMHEHT U CBsI3bIBatOT ero ¢ EBpornoit u BoctouHoii
Asueii. O0s13aTeIbHBIM YCIOBHEM IS ITOJ3EMHBIX TOHHEJIEH C 3JIEKTpoKade-
JISIMU SIBJISIETCSI HAJTMUKME Y3J10B UX MepecedeHMs, B KOTOPbIX MOTJIM YCTaHaB-
JIMBAThCS MOBbIIIAOIINE TpaHC(OPMATOPHL U Ipyroe odopynoBaHue. Bos-
MOXHBIM MECTOM YCTAaHOBKM TTOBBIIIAKOIIUX TPAHC(HOPMATOPOB MOTYT SIB-
JSATbCS TOoA3eMeNibsd NPEeBHUX MHAMMCKMX xpaMoB. MccienoBatenun
Mpe/IosaratoT, UYTo OJIMH U3 Y3JI0B MepeceueHUs] TOHHe e pacioioXeH Moj
ropoii Illacta B KanugopHuu. OTcroaa oqHO U3 OTBETBICHUIA BEIET B OTPOM-
HOE T10JI0€ IIPOCTPAHCTBO, 0OHapykeHHoe B 1980 1. mog gHoM Tuxoro okeaHa
Henaneko ot Kanudpopuuu. Eig onHuM y3710M niepecedyeHrsi TOHHe el MOXKeT
SBJATHCS TUOET, UMEIOIMI MHOTOUMCIIEHHbIE MO3eMHbIC TOHHEIU.

IIpenmonaraercs, YTo MHOTOUYMCIEHHbIE TOHHEAU B ErunTe moxn riaato
[uza pacxoasrcst Ha ceBep — B ctopoHy YépHoro mopst 1 KaBkasa, Ha Boc-
TOoK — K TubeTy 1 Ha 3anag — K ATJaHTHYecKomy okeaHy. Cries1eo10Ty Halll-
ym Ha KaBkas3e, mon xpedToM YBapoBa, ToHHe U, nuayine K Kpoimy, Kacrmio
u IToBosxbio. B TToBoskbe HaxoauTcst MenBeauiikasi ropHasi rpsijia, B Heapax
KOTOpPOIi TOXE eCTb pa3BeTBIEHHAS CeTh TOHHe el. boabIIMHCTBO U3 UC-
CJIeIOBAaHHBIX TOHHEJIEH UMEIOT KPYIJioe ceueHue auaMeTpoM ot 7 1o 30 m
(puc. 100).

Wccnenosarens [1. MuponiHnyeHKo B cBoeit kHure «Jlerenaa oo JICIT»
[3] mueT, 4To IPEBHUMU MOJA3EMHBIMU TOHHEJISIMU MpoliuTa Best Poccus,
Bkiouast Cubups u JanpHuit Boctok. Tak, ApeBHUIT MOA3eMHBII TOHHEIb
061 00HapykeH B 50-¢ IT. XX B. IIpU CTPOUTEILCTBE TOHHES 101 JHOM Ta-
TapcKOTO MPOJIMBa MEXIy MaTepukoM 1 octpoBoM CaxanuH. [1penmonara-
eTcsl, uTo uepe3 CaxaJiuH TOHHeNb UIET B AMOHUIO U Jajiee B AMEPUKY.
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Puc. 100. IpeBHMIi MOA3eMHbIi1 TOHHEb

CnpaBoYHbI maTepuan

Cnenecronorna — ulyvyeHue UCKYCCTBEHHbIX MeLlep U NoA3eMHbIX
COOPYXEHUI, HE NCMONb3YIOLLMXCA NO NPSAMOMY Ha3HaYeHUIO (CTapUHHbIX
KaMeHO/IOMEH, PYAHUKOB, NOA3EMHbIX XO4,0B M KOMMYHWKaLMIA), cnieuu-
ANIMCTaMM PA3INYHbBIX HANPaB/IEHWUIA: apXe010raMm, reosioramm, UCTopu-
Kamu, buocneneosioramu, Anrrepamm m NPoOCTbiMM 3HTy3nactamu. U3
KHUK [3]: «...B CaHKT-MeTepbypre n JleHMHrpaackoi obnactu ¢ 1983 r.
no Havyano 90-x r. CNesecToNorMyeckoe ABUXKeHMe BO3r1asaaAa rpynna
JICMN (NeHnHrpaackaa Cnenectonorndyeckas Maptus). Lleau, 3agaym 1 co-
cTaB JICI1 HeOAHOKPATHO MEHAINCH, KaK MEHANACb U CaMa CMeecTo/Iorma.
3apoamBLUMCH Kak rpynna ¢aHaTUYHbIX MCKaTenel 4peBHUX NOA3EMHbIX
xon08, JIC[1, B pe3ynbTaTe KaK NaaBHOM 3BOOLMK, TaK U PAAA KaTaKAM3-
MOB CTas1a GaKTUUYECKM MPOCTO CUHOHMMOM NMUTEPCKOro HAanNpPaB/eHUA B
CNenecTonormm, ee KTOBapHbIM 3HAaKOM». 32 3TO BpeMA NUTEPCKasn LWKoa
CTana OAHOM U3 CUNIbHENLLMX B cTpaHe. CTapaHUAMU NUTEPCKUX criene-
CTOJIOFOB CAaMO C/I0OBO «CMENecToNIornsa» Noiy4nio opuumnanbHoe npu-
3HaHue, bblna n3gaHa Nepsas KHUra No CresfiecToNorMm, OTKPbIT NepBbli
CNenecToNorMyecknin UHTEePHeT-CalT...».

Jlorucrtuka nepenauu 3AeKTpo3HEpruu ot noazeMHbix ADC K noTpedu-
TeJISIM Uyepe3 Pa3BeTBICHHYIO CeTh MOA3E¢MHBIX TOHHEJICH BITOJHE MOHSITHA,
HO HEOOXOAMMO BBISICHUTS €IIIe OMMH OYeHb BaXKHBII BOIIPOC, KACAIOIINICS
padotel ADC. I1pu padoTe sAIepHbIX peaKTOPOB 00pa3yloTCs paaroaKTUBHbIE
OTXOJBI ypaHa-235, KoTopble HEOOXOAMMO IIe-TO 0€301aCHO 3aXOPOHUTh.
Takue oTXOabI MOTJIM CKJIAAUPOBAThCS KAK B IMOA3EMETbIX OKOJIO IEHCTBY-
IOIIMX PeaKTOPOB, TaK 1 B IMOA3EMENbSIX MaJIO 3aCEICHHBIX Y4aCTKOB IIaHe-
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Tbl. B 1972 1. B pe3yibTaTe u3yuyeHus U30TOIMHOTO COCTaBa 3JIEMEHTOB B py/Jax
mectopoxaeHust Oxiio (lfadoH) dpanysckum pusrukom @. [TeppeHoM ObUTH
00HapyKeHbI YIaCTKU ¢ 0TpabOTaHHBIM YpaHoM-235 (puc. 101).

Puc. 101. Teonornueckuit pazpe3 ypaHOBOro MecTopoxkaeHus: B OKJI0:
1 — y4acTku ¢ oTpaboTaHHBIM ypaHOM-235; 2 — MecyaHuK;
3 — cJI0ii ypaHOBO# pyabl; 4 — rpaHUT

Crenyet oOpaTUTh BHUMaHUEe Ha Oe30MacHOe HaXoXaeHUe OTpaboTaH-
HOro ypaHa-235, mog HUM HaXOAWUTCSI MOIIHBIN CJIOM TpaHUTa, U IPOHUK-
HOBEHUE paJuallui B KaKue-I100 BOJIHbIE MCTOUYHUKM UCKToueHo. Ha ce-
TOOHSIIHWIA JeHb HaiigeHbl 16 (!) OTMHOYHBIX y4aCTKOB C OTPA0OTaHHBIM
ypaHOM-235 B TpEX pa3IMYHBIX YaCTIX MecTopoxaeHus: B Okino, OKe1000H-
10 B 1,6 kM ot Okito u banrom6e B 20 kM K 1ory ot Okito. O01uit Bec oTpa-
OoTaHHOTO ypaHa-235 cocraBiseT He MeHee 5 T. Kak 1 Bo Bcex HeoObsICHU -
MBIX CJIydasiX, ydeHbIe BCe CBAJIMIM Ha MPUPOIY — Bce 16 y4acTKOB ¢ OoTpa-
0OTaHHBIM ypaHOM-235 00bEIMHUIIN 110 001IMM Ha3BaHUeM «[IpupoaHbIit
snepHbIi peakTop OKI0», 3a0BIB, YTO TAKUX IIPUPOTHBIX SAEPHBIX PEAKTOPOB
B Oxy1o — 16. He MHOTOBaTO Tn? Kak cumTaroT yaeHble, OKI0 — eMMHCTBEH-
HBI U3BECTHBIN Ha 3eMJle €CTeCTBEHHbIN SIAePHBIN peakTop. Bo3moxkHast
LIeMHasl peakius AeJIeHUs saep ypaHa-235 Moria HayaThCsl 31€Ch OKOJIO
2 MJIpA JIET Ha3aJ U TTPOJOJIKAThCS B TEUSHNE HECKOIBKMX COTEH THICSY JIET.
BeposiTHO, B OmkaiiieM OyayllieM Ha MJIaHeTe B MOA3eMebsIX OyaeT Hali-
JeHO (MJIA YXKe HaliIeHO, HO CKPBIBAETCS) eIlle HEMaJIO «ITPUPOIHBIX» SAep-
HBIX PEaKTOPOB C OE30ITaCHBIM 3aXOPOHEHMEM OTPabOTaHHOTO ypaHa-235.

MMeroTcs BOIIPOCHI M K IPOUCXOXKICHUIO IUTYTOHUSI-239, 06HapyKeHHO-
MY B OY€Hb MaJIbIX KOJIMYECTBAX B ypaHOBBIX pyAHUKaX. [TnyToHnii-239 6b11
OTKPHIT B 1934 1. co3mareneM IepBoro B MUpeE SIACPHOTO peakTopa UTaTbsIH-
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ckuM puzukom DHpuko @epmu. B 1940 1. ruryToHmit-239 ObLI MOTYYEH 9KC-
MepUMeHTAIbHO aMepPUKAHCKMMU yueHbIMU B KanndopHun, KoTopbie CUH-
Te3WPOBAJIY €r0 B LIMKJIOTPOHE, 00padaThiBasi OKUCh ypaHa siipaMu JIeUTepust
(Tsx€1oro nzorona Bojgopoaa). KoHeuHo, ydeHbIe CUMTAIOT, UTO MIYTO-
HU-239 oO6pa3yeTcs B ypaHOBBIX PYJIHMKAX €CTECTBEHHBIM MYTEM B XOJI€
MPUPOIHBIX SIIEPHBIX peaKInii.

Crenyer 100aBUTb, UTO COBCEM HeJaBHO Ha 3kBaTope B TuxoM okeaHe Ha
r1yorHe oKoJio 1,5 KM ObLT 0OHapy:KeH ITyToHuii-244. [1nyronuio-244 co-
MYTCTBOBAIM TSIXKeJIble U30TOTbI XKeJie3a, KOTOpble, Kak MpearnoaaraeTcs,
BO3HMKAIOT ITPU B3PBIBaX CBEPXHOBBIX 3Be31. DU3NKM CUUTAOT, YTO €CTe-
CTBEHHBIM ITyTeM Ha 3emJie MIyTOHUIi-244 oOpa30BaThCs HE MOL. YUeHbIe
BBIABUHYJIY JIBE BEPCUM €TI0 BHE3EMHOI'O MPOUCXOXKIEHMS: 00pa3oBaHue MPU
B3pbIBE CBEPXHOBOM 3Be3/1bl UJIY IMPU CTOJTKHOBEHUH ABYX HEUTPOHHBIX 3BE3]1
B najiekoM npoitoM. Hy a paHTacThI-McciieqoBaTem 3aroBOpuin o copoce
OCTaTKOB SIIEPHOTO TOIJIMBA KOCMUYECKOro Kopaodssi npuiienbles. Cyie-
CTBOBaHME KOCMUWYECKMX MPUILIEJIbIEB €11Ie HUKTO He I0Ka3al, a BOT Cyllle-
CTBOBaHMeE IPEBHEI BHICOKOPA3BUTOM LIMBUIM3ALIMU, KOTOpasi MOIJIa UMETh
OTHOILIEHME K 00HAapy>KEeHHOMY TLUTyTOHMI0-244, MOATBEepKAAeTCSI OUYeHb MHO-
rumu pakTaMu.

K BbIlIECKa3aHHOMY cliefyeT J00aBUTh JOCTATOYHO HEMPO3PAUHYIO UCTO-
pUIO CO3MaHUsI aTOMHO 60MOBI, B KOTOPOI (pUTYpUPYIOT IpeBHUE 3HAHUS
TOeTcKux JaM. Yekuct SKoB biiroMK1H, nepeaaBIlmii CBEIEHMS O IPEBHUX
TEXHOJIOTUSIX, KOTOPbIE OH IMoayuyua B Tubete, HEMELIKOMY pa3dBeaunKy
[lITunbxe, a TakxkKe OTKPHITUE HEMELIKUMU YYSHBIMU JCJACHUS SIACP ypaHa,
HeyaayHasl MOoIbITKa CO3JaHusl aTOMHOM 00MOBI B (harucTckoi lepmanuu,
u ee ycremHoe co3ganue B CIIA. Mmeetcst nHpoOpMaus 0 TOM, 4YTO aMe-
pukaHckuii mpodeccop Jxynuyc PooepTt OnmneHreiimep, SIBISIOIIMIACS O/~
HUM U3 pa3pabOoTYUKOB aTOMHOI OOMOBI, BO BpEM$ €€ UCTIBITAHUS LIUTUPO-
BaJl ONMCaHKUe MOCIEACTBUI TPUMEHEHUS TPO3HOTO OPYKUS 13 IPEBHEUH -
nuiickoit «Maxabxapatbl». [locaencTBus UCIIBITAHUIT aTOMHOM OOMOBI
TOYHO OMUCHIBAJIUCH 3TUM JAPEBHUM JOKYMEHTOM, HACUMTHIBAIOIIUM He-
CKOJIBKO ThICSIYEIETUI. DTOT MOMEHT OTpaxkeH B puiibMe «OmnreHreimep»,
MOJIYYUBIIUM MSITh «30JI0ThIX [JIOOYCOB», HO OBLIO JIM 3TO LIMTUPOBaHUE HA
caMoM JieJie, 10 KOHILIa He SICHO.

CylecTByeT ellle OIUH KpaiiHe NHTePECHBIN (PaKT, KOTOPBIA MOXET SIB-
JISITHCS IOATBEPXKIEHUEM CYIIIECTBOBAHUS O0BEKTA SIAEPHBIX UCCIIETOBAHUI
IpeBHero rocyaapcTsa. B nupamuae Xeorca rmoj apkoit mepBoHayaibHOTO
BX0J1a, B IPOMEXKYTKE MEXTY IBYMSI «YCTyIIaMU» U «[TI€PEMbIUKOM» HAXOIUT-
Cs1 3araflouHOE COYeTaHUE 13 YeThipeX cuMBOJIOB (puc. 102, 103), KoTopoe
noKa He MOJIy4UJIO YIOBJIETBOPUTEIbHOI paciinpOBKHU.
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Puc. 103. JIpeBHee TOXAECTBO MEXKIY TpeMsl (PU3MUYECKUMU TTapaMeTpaMu

ITockoabKY 3TH CUMBOJIBI HAXOASTCSI B 30HE, NTepBOHAYAJIbHO HATJYXO
3aKPBITOM OOJMIIOBOYHBIMU TUIMTAMU, TPYIAHO IOMYCTUTH, YTO OHU MOTJIN
OBITb BBITIOJHEHBI MO3Ke CTPOUTENbCTBA TUpPaMUIbl. CUMBOJIBI HE TTPOPY-
OJIeHBI Ha OBEPXHOCTU KaMEHHOTO 0JI0oKa, a SIBJSIOTCSI 00beMHBIMU (CM.
puc. 103), T.e. OHU BBIMOJHSUIUCH OJHOBPEMEHHO C U3rOTOBJIEHUEM OJIOKA.
OnoMH 13 CUMBOJIOB (TPETUIT), IO MHEHUIO psifia MCCea0BaTesei, SIBsIeTCs
0003HaUeHUEM TOXKIECTBA, a TPU OCTAJIbHbIE CUMBOJIa 0003HAYAIOT KAKUE-TO
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usznveckue mapametpsl. CaenoBareabHO, HAI TJIaBHBIM BXOJIOM OTPOMHO-
ro BaXXHOTO JIPEBHETr0 KAMEHHOI'0 COOPY:KE€HMSI HaHeceHO (KakK OpeHn?)
KaKoe-TO TOXAECTBO, CBSI3BIBAIOIIIEE TPU BAXKHBIX (PM3MUECKUX ITapaMeTpa.

OueHb BAXKHBIM MOMEHTOM SIBJISIETCS TO, UYTO OTHOBPEMEHHO BCE TPU CUM-
BOJIa HE BCTPEUYaloTCs HU B OMHOM U3 IPEBHUX sI3bIKOB. OTHAKO B aihaBuTe
9TPYCKOB, IPEBHEUHANINCKOM ajichaBrUTe OpaXMaHOB U B TAaTApCKOM ayihaBu-
T€ TI0 OTIETbHOCTHU MOJOOHBIE CUMBOJIBI UMEIOTCSI. DTO TOBOPUT O TOM, UTO
CHMBOJIbI TOXK/1€CTBA MPUHAJIJIEXKAT elle K 0oJiee TpeBHeMY aji(paBUTy — Mpe/I-
Ky yKa3aHHbIX aipaBUTOB. ABTOPY IPU B3IJISIIE HA IPEBHEE TOXIECTBO (CM.
puc. 102) npuxoauT Ha yM U3BecTHas1 (popmya, mpunucbiBaeMasi AiboepTy
Ditnurreitny, E = mc?, B KoTopoit E — SHeprusi, m — Macca, a ¢ — CKOpPOCTb
cBeta. @opMyJia MOKa3bIBACT, YTO MacCa MOXET MPEBPAIIAThCSI B UMCTYIO
sHepruio. Popmyiia CIIy>KUT TEOPETUUECKOM OCHOBOA /1711 TEXHOJIOTUI aTOM-
HOW 9HEPreTUKHU U siaepHoro opyxus. CoBeplleHHO eCTECTBEHHBIM BbITJISI-
T pa3MellleHne BhipaxeHus E = mc? HaJl I1aBHBIM BXOJIOM Ha 0OBEKTE
SZIEPHBIX MCClIeOBaHUI JpeBHel uuBmiIu3auuu. M cocem HenaBHO uTa-
JIbSTHCKME apXe0JI0TH, UCTIOIb3YsI CKaHUPOBaHWe, OOHAPYKUIU MO TTHpa-
muaoi XedpeHa, pacrofoXXeHHON psIIoM ¢ TUpaMUI0ii Xeorica, 8 BepTu-
KaJbHBIX KOJIOALIEB IMJIMHAPUUIECKON (DOPMBI, KaxKIbIi M3 KOTOPHIX YXOAUT
BIIyOb Ha 648 M. BeposiTHO, 3TU KOJIO/LIbI CBSI3aHBI C IBYMS «KyOUUECKUMU
CTpyKTypaMu» 1o 80 M B LIMPUHY Kaxkaasl, pacIioIoXKeHHBIMU HIKe. Takxke
oOHapykeHa IByXKUJIOMETpOoBasi OA3eMHasl CETh U3 KaMep, KOTopasi TSTHET-
CsI TIOJI BCEMM TpeMsI TUpaMUIaMU [U3bl.

Eiie onHuM hakToM, MOATBEPXKIAIOIIUM CYILIECTBOBAHUE B IPEBHOCTU
SIIEPHBIX TEXHOJIOTHIA, MOXKET SIBJIITHCS 3aTaJOYHOE MECTO C KOMIUIEKCOM
KaMeHHbIX coopykeHuil B Cakcaityamane B [1epy. Ha nmojiorom ckiioHe ropst
TMOCTPOEHBI TPU 3UT3aroo00pa3HbIe CTEHBI U3 OTPOMHBIX KAMEHHBIX 0JI0KOB,
a0COJIIOTHO OeCIToJIe3HbIe JJIs1 3allUThl BbILLIEPACITOJIOXEHHOM KPEMOCTH.
B oTmaseHnn HaNpOTUB CTEH HAXOAUTCS TaK Ha3bIBaeMbIN «B30pBaHHBIN
XpaM» — OTPOMHBIE TJIBIOBI CO caegaMu 0opaboTku kamHs (puc. 104), oto-
pBaHHbBIC YYAOBUIIIHON CUION OT cKajbl. Bec KaMeHHBIX TJIbIO COCTABIISIET
HECKOJIbKO coT TOHH. [Tpu cTpouTebecTBe 3Ur3arooopa3HbIX CTEH UCIOJb-
30BaJICS OYEHb IJIOTHBIMA M KPENKUM IOKACKUI M3BECTHSK CEPOro IBETA.
WNMeroTcs cBeieHusI, UTO B U3BECTHSIKE OJIOKOB OTCYTCTBYIOT OpraHMYeCcKue
OCTaTKH (paKyIlKH), B TO BpeMsI KaK Ha OTAEIbHBIX YUacTKaX pacroioXeH-
HBIX PSIIOM M3BECTHSIKOBBIX KAPhePOB OpraHuKa npucyTcTByert. Mcciienona-
TeJISIMU OBLT ClieTaH BBIBOM O BO3MOXKHOM BBICOKOTEMIIEpaTypHOil iepepa-
0OTKe U3BECTHSIKA U3 KAPbEPOB U UCKYCCTBEHHOI OTJIMBKE 0JIOKOB cTeH. Ho,
BEpOSITHO, O0JIee IPaBIONOA00HAsT BEPCHUST — BBICOKOTEMIIEpATYpPHBIE METEO-
pUTHBIE OOMOAPAMPOBKY Ha OTAEJbHBIX yJacTKax 3ajexeil U3BBECTHSIKa, UTO
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U TIPUBEJIO K MICUE3HOBEHUIO OPTAaHUKU B €ro cocTaBe. M, BeposTHO, BHIOOP-
Ka 00pa3LioB U3BECTHSIKA U3 OJIOKOB CTEH U U3 KapbEPOB AJISI UCCAEIOBAHUS
Obl1a HEOOJBIIION, YTO HE IMTO3BOJIMIIO TTOJIYYUTh TOCTOBEPHBIE PE3YIbTaThl.
Camas JUIMHHAs U3 CTeH UMeeT ITPOTSKEHHOCTH 0K0J10 400 M, BBICOTa — 6 M.
YacTUIHO OHM Bpe3aHbl B INTMHUCTYIO TTOYBY X0JIMa, 2 YaCTUYHO UMEIOT 3a-
OYTOBKY U3 INIMHBI U CTPOUTEIbHBIX OCTAaTKOB. MI3bsIHBI TAKOI KOHCTPYKIIMU,
BMECTE C HEHAJEXHBIM TPYHTOM MO/l OCHOBAHUEM, B HACTOSI1IEE BPEMS ITPO-
SIBJISTFOTCSI B IMOJABMKKAX Y pa3pylIeHUsIX cTpoeHUs. CTeHbl MMEIOT IaparieThl,
32 KOTOPBIMU MOTJIM YKPBIBAThCSl BOMHBI, U HECKOJIBLKO BX0H0B. 1o omuca-
HUI0, BXOJIbl 3aKPbIBAIMCH OABEMHBIMU KaMHSIMU. Ha BepliiirHe HaxoauJ-
€S KOMITJIEKC 3MaHUi ¢ OKHAMM, HaIllpaBJICHHBIMU B CTOPOHY TOpoja, U TpU
OamrHu. OHU ObLIM BO3BEACHBI U3 MPSIMOYTOJILHBIX OJIOKOB 3€JIeHOBAaTO-Ce-
poro nuoput-nopdupura ¢ ropsl CakcaityamaH.

Puc. 104. Yactu «B3opBaHHOTO Xpama» B Cakcaityamane. [lepy

BoT kak onuchiBaeT 3TOT 3aragouHblil Komrieke CKIsipoB B KHuUre «Boii-
Ha 60roB»: «B30opBaHHBII XpaM» pacroaraeTcs BOJIU3KU TOTO, YTO UCTOPUKM
CUUTAIOT «CBSIILIEHHBIM 03¢poM». OHU IMOJIAraloT, YTO JaHHOE «03epO» JI1a-
METPOM OKOJIO COTHU METPOB — OBLIO CO3MaHO MHKAMM JJIsI KAKUX-TO KYyJIb-
TOBO-PEJIMTMO3HBIX 11eJIeil. A HaM OHO 00JIbllle HAITOMHIJIO 3aTSIHYBLIYIOCS
CO BpeMeHeM BOPOHKY OT MOIIHOTO B3phiBa <...> CIIyCTS HECKOJILKO JIET
OJIHA 13 UCCJIeIOBATEIbCKUX TPYIIIT, KOTOpas pU COAECTBUM MECTHBIX ap-
X€O0JIOIOB MPOBOAMIIA TeopagapHOe 00CIeJ0BaHIE OCHOBAHUS 3UTr3aro-
00pa3Hbix cteH CakcalilyamaHa, o Moeil Tpoch0e «ITPO3BOHMIIA» U 3TO CaMOe
«CBSIIIEHHOE 03ep0o». B pe3yibrare — reopagap 10BOJILHO OTYETIMBO MOKa-
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3aJ1 HAJIMYME UMEHHO Yallieo0pa3Hoi CTPYKTYPHI IO TOBEPXHOCTHIO «03epay,
YTO TTOJHOCTbIO COOTBETCTBOBAJIO BEPCUU 3aTSIHYBILIECSI CO BpeMEeHeM BO-
POHKH. 3aMeuy MOITyTHO, UYTO MOJ00HBII pa3Mep BOPOHKM 0Opa3yeTcs, Ha-
npuMep, IPU HA3eMHOM $SIIGPHOM B3PbIBE MOIIIHOCTBIO CBbIIIIE ABaIIIaTU
kunotoHH! MccaemoBaTein HEKOTOPHIX IPEBHUX ITYMEPCKUX M MHANHACKUX
TEKCTOB JIaBHO OTMEYaJiu, YTO B 3TUX TEKCTaX CO/AEePKATCSl OMUCAHMUS, TTO-
pa3uTesbHBIM 00pa30M HAaITOMUHAIOIINE KaK CAMU SIIEPHbIE B3PBIBBI, TaK U
ux nocaencTsusi. Ha ocHoBaHUM 3TOTo MCC/e10BaTe/ M BbICKa3bIBAJIA BEPCHIO,
YTO... BBICOKO pa3BUTasl IMBUJIN3ALIMS UCTIONIB30BaIa B TOM YHCIIC U SIAEPHOE
opyxue. Mbl moka npsiMbIX MPU3HAKOB UMEHHO SIIEPHOTO XapaKTepa B3pbl-
BOB HE 00HAPYXXUJIM (TYT TPEOYIOTCS ellle AOITOJIHUTEIbHbIE UCCeI0BAHMSI ),
HO MX MOIITHOCTb SIBHO COIIOCTaBUMa C 3TUM TUIIOM OPYXKMSI».

Ho 3auem Bo BpeMsI BOIHBI YHUUTOXKATh KaKyl0-TO HE3aKOHUEHHYIO IpH-
MUTHUBHYIO MIOCTPOIKY, €C/Id HE OYeHb JaeKO HaXOAWJICSI KPYITHbII ropos
Kycko? bosee npaBaonoao0HoiM sIBsIeTCs: Bepcusi, uTo KoMmiuiekce B Cakcaii-
yaMaHe SIBJISIETCS APEBHUM TMOJUTOHOM JUISl UCTIBITAHUS SIIEPHOTO OPYKUSI.
PacrionoxxeHue nCnbITaTe IbHOTO MOJUTOHA BOJIM3HM TOPOa MOXKET CBUIC-
TeJbCTBOBATb O TOM, UYTO Ha PAHHUX CTAJAUSIX UCTIBITAHUS SIAEPHOTO OPYXKUS
IpeBHUE yUeHBIE e1lle He 3HAJIH O ero Mopakawmx dhakTopax (yaapHas BOJI-
Ha, CBETOBOE M3JIyYeHUEe, MPOHUKAIOIIASI paaualivs U 3JeKTPOMarHUTHBII
uMnyJbc). [ToaTomMy Ha MOJUTOHE B3PBIB ObLI MPOM3BEICH TOJIHKO OJMH pa3
(MMeeTcsl TOJIBKO O7lHa BOPOHKa OT B3pbiBa). ClieyeT OTMETUTh, YTO UMe-
I0TCS1 CBEJIEHUS O HAJIMYUU OTPOMHOM BOPOHKH OT OY€Hb MOIIIHOTO B3pbIBa
B CKaJIbHOt MECTHOCTU B AHTapKTU/IE.

OTMeTHM, YTO HapsLy ¢ APYTMMU BepCUSIMHU (TTaAecHUE acTepouaa, u3-
Bep>KeHUe BYJIKaHa, MOJHSITHS U OMTYCKaHUSI TPYHTOB C TTOCJIeAyIolIei 3po-
3ueit), He ITyOJMYHO (DUTYPUPYET BEpCUsl 00pa30BaHMsI KOJIbLIEBOM CTPYKTY-
pbl Puiiat (nuametrpom okoso 50 km) B nycteiHe Caxapa B MaBpuTaHUU
(puc. 105) Kak ciaeacTBUEe BO3MYIIHOTO siiepHOro B3puiBa. Ckopee, He BO3-
JYIITHOTO SIIEPHOTO B3PbIBa, a sS1IEPHOTr0 B3pbiBa BHYTPU KOHYCOOOpa3HOi
TOpBI MOTYXIIIETO BYJIKaHAa.

Hekoropsle ucciaenoBatesi OTMEUaloT ITOBBIIIeHHDIH (B 15—20 pa3) ypo-
BEeHb paaualliy Ha OTAEIbHBIX yYacTKax BHYTPHU CTPYKTYphI PUIiiar ro cpas-
HEHUIO C YPOBHEM paiMaliuy ocTajibHOM yacTtu nycthiHM Caxapbl. Ho, no
oduMaNbHBIM TaHHBIM, DpaHIIKS MPOBOAUIA SAEPHbIE UCTTBITAHUS, Ha-
ypHag ¢ 1960 1., ToJbKO B AJnKupe, ObIBIIEiH cBoeit KojoHuun. OmHako MaBs-
putanus 10 1960 . pakTryecku Toxe sIBsIach Kosonueit @panimu. Ecte-
CTBEHHO, UTO BEPCHUIO S1IEPHOTO B3PbIBa, KaK MPUUMHBI 00pa30BaHUS CTPYK-
Typbl Puiiar, yuenosle He paccmatpuBaloT. [1paBaa, uCIbITaHUS SIAEPHOTO
OPYXHSI MOIJIM OBITh IPOBEIEHBI THICSUM JIET Ha3a/ MpeACcTaBUTEISIMU
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JIpeBHEU BHICOKOPA3BUTOM HUBUIM3ALMNU. DHHEKT, BEPOSITHO, TOIKEH ObITh
TaKoM Xe, Kak ¥ TPy MaJieHUU acTepouria Ha KOHYC MOTyXxIero ByjkaHa. Ho
00s13aTeJIbHBIM YCIOBUEM TIPY STOM JOJDKHO OBITh TO, YTO CaMbIli BEpXHUI
CJIOl MmecyaHrKa Ha KOHYce MOTYXIIero ByJiKaHa, KOTOPbIi cchopMUpoBal
caMmoe yIaJeHHOe KOJbLIO CTPYKTYphl Puliat u3 rpyHrta Bo3pactom 480 MJIH
JIeT, 00pa30BaJICs IIpY KaTaKJIM3Me U MollfHelei imyHamu 480 MIIH JieT Ha-
3a/. JlaHHbIe O BBIMUPAHUM MOPCKOIT ¢hayHBI (CM. puc. 347) B 3TOT IEPUO
MOJATBEPXKIAOT TaKyl0 BO3MOXHOCTL. [Ipy 3TOM necuaHUK I0KEH UMETh
TOPU30HTAIBHYIO CIIOUCTYIO CTPYKTYpPY. OTMETUM, YTO OTHOCUTEJIBHO «MO-
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JIOIOM» BUA KaMHe# KoJiell CTpyKTypbl Puiiat (cM. puc. 105), Mano BSLKy-
muiics ¢ ux 480-MUUIMOHHBIM BO3pacTOM, MOXET MOATBEPXKIaTh KaK BEPCHIO0
WUCTIBITAHUS SIIEPHOTO OPYXUS APEBHEN IMBUIM3AIIMEH, TAK U BEPCUIO T1a-
JIeHUsI acTepour/ia Ha MOTYXIIWii ByJiKaH He 480 MJTH JieT Ha3al, a HeCKOJIbKO
TBICSTY WJIM JaXKe COTEH JIeT Ha3al.

HobGaBuM, 4TO MpU yaape acTepoua 1o ApeBHeMY BYyJIKAaHUYECKOMY KO-
HYCY WJIU IIPU UCTIBITAHUU s1IePHOI OOMOBI BHYTPU HETO MOIJIO OBITH C(hOop-
MupoBaHoO U «Cubupckoe Oko» — ropHbiii xpedeT Konnep. OH HaxoauTcs
B AsitHO-MaiickoMm paiioHe XabapoBcKOro Kpasi. XpeOeT, CI0XKEHHBII ByJIKa-
HUYECKUMU MOPOAaMU U IIMHUCTBIMU CJaHIIAMM, UMEET KOJIblIeoOpa3Hylo
¢dopmy nnamerpom okoJio 8 KM u BeicoTy 1200—1387 M. Hanuuue ToJibKO
OJTHOTO KOJIblIa MOXKET O0BSICHITHCS HEOOJbIIUMU pa3MepaMu ByJIKaHa 1
acTepouna, a Takxke HaATMIMEeM TOJIbKO IIMHUCTOM BHEIITHEH 000JI0UKH BYI-
KaHa, 00pa30BaHHOI c1abbiMU LlyHaMu co cTOpoHbl CeBepHoro JlenoBuro-
ro okeaHa. M3 pa3mbiBa B CeBepHOI YacTu XpeOTa BeITeKaeT peka KoHagp.
Xpeoder KoHagp sBisieTcst KpyIMHEUIITUM B MUPE MECTOPOXKIEHUEM POCCHITI-
HOW TUTATUHBI — HEKOTOPbIE CAMOPOJKH TUIATUHBI JOCTUTAIOT Beca B 3,5 K.
OTaebHbIE CAMOPOIKM TUIATUHBI UMEIOT KpUCTaIMYecKyto (popmy. OTme-
THUM, YTO CAMOPOIHAs TJIaTMHA BCTPEYaeTcsl, Kak MPaBUIO, B MarMaTUyeCKUX
MecTOpoxkaeHusIX. Takxke XpeOeT UMeeT MECTOPOXICHUS 30J10Ta U cepedpa.
Crnenyet o0patuTh BHUMaHUE Ha To, 4yTo U «Oko Caxapsl», u «Cudupckoe
OKO» HaxoASITCS B MAJIOJOCTYITHBIX HEHACEJIEHHBIX MecTaxX TuiaHeThl. [ToaTo-
My cOpachIBaTh CO CYETOB SIIEPHBIE MCTTBITAHUS APEBHEN LIMBUIM3AIINN, KaK
MPUYMHY UX 00pa3oBaHusl, HE CTOUT.

ITo MHeHMIO aBTOpA, TPUBEACHHOIO MaTepHasa BIOJHE TOCTATOYHO IS
TOr0, YTOOBI HAYYHOE COOOIIECTBO CEPbE3HO OTHECIOCHh K BOMPOCY CylIe-
CTBOBAHUSI SIIEPHBIX TEXHOJIOTUIT B APEBHOCTU U OPTaHU30BAJI0 MacIlITAOHBIE
HUCCeA0BaHUS CTYTIEHYAThIX KOJIOIIEB KaK BO3MOXHbBIX COOPYKEHU JIJIs1
JIIPeBHUX s1IepHBbIX 3HeprooysokoB B Munuu u ITakucraHe.

B 3akstoueHue 3axX0Ten0Ch MoKa3aTh (PaHTACTUUECKYIO KAPTUHKY C BUCS -
LIMMHU B BO3yXe MepeBepHyThIMU MupaMuaamu (puc. 106). Mot abeypa,
KOHEUYHO. BbIsicHUTB, OTKy/1a IosiBUIach 3Ta KapTuHKa B UHTepHeTe, He yna-
Jock. Ho mosiBmIack MbICHb, UTO MOA0OHAS TEXHOJIOTHS MOTJIa TPUMEHSI Th-
Csl B APEBHOCTHU MPU MHOTOJIETHEM CTPOUTEJILCTBE 1IaXT CTYIeHYaThIX KO-
JIONIIEB ¥ COMYTCTBYIOIINX MOA3EMHBIX TTOMEIIEHUH 7151 pa3MelieHUs sSaep-
HOTO peakTopa U TypOUH. BHYTpY mpoKJiaabiBaeMoii 11aXThl C HAKJIOHHBIMU
CTeHaMU, Ha KOTOPBIX BEIPE3JIMCh CTYTIEHU 1 HUIIIH, OCTaBJISIach TPYHTOBAST
nepeBepHyTasi NMpamMuaa, KotTopas MpakTUUecKH MOJHOCTHIO 3allluiiaia
CTPOMKY OT METEOPUTHBIX noxkneil. [pyHToBas mupaMuaa, KOHEUHO, HE BU-
ceJia B BO3yXe, a UMeJia 10CTaTOYHO MOLIHOe ocHoBaHue. [Tocsie okoHuaHust
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CTPOUTESILCTBA KAMEHHBIX JIECTHUIL M BCEX MOA3EMHBIX IIOMEIIEHUI mrupa-
MUJIa pa3pe3aiach U youpanach o yactsaM. [locsie 3Toro BbIMOMHSIICS MOH-
TaX TEXHOJIOTMYeCKOro obopynoBaHus nondeMHoi ADC. lanbHeitas 3a-
1IMTa CTEHOK U JIHA IIaXThl OT METEOPUTOB MOTJIa BbIMOJIHSTHCS, HAITPUMED,
MHOTOCJIOMHBIMU METAJUTUYECKUMU CETKAMU.

BoInosiHATh MO100HBIE CTPOUTEIbHBIE PA0OTHI 0€3 TPUMEHEHUST TUPU-
»KabJieit ObLIO IMPOCTO HEBO3MOXKHO.

Puc. 106. INepeBepHyThle MUpaMUIbl — (PaHTA3MSI WU PEATbHOCTh?

O4YeHb BaXKHBIM MOMEHTOM SIBJISIETCST TO, UYTO XPOHOJIOTHSI «CyMepeK» Ha
3emJie, IpUBOAMMAs B IeTeHIaX Malisl, CBUIETEILCTBYET O TOM, UTO sIAepHasI
9HEpreTuKa cylilecTBoBajga Ha 3emJe elle 0oJiee 22 Thicsy JjeT Ha3aa. CoO-
CTBEHHO, 3TO XK€ MOATBEPXKIAETCS CeJaM1 paalallMOHHOM 3aIUThl Ha CO-
OPYXKEHMSIX MEKCUKAHCKOTO ropoja TeoTyokaHa, OpMEeHTHPOBAaHHBIX Ha
crapsiit CeBepHblii ojtoc B Ipennanauu. CMeHa MoJirocoB Ha IiaHeTe, Ipe/-
MTOJIOXKUTETHLHO, MOTJIA TIPOM30UTH TTPUMEPHO 22 TBIC. JIET Ha3a/1 ITPY TaIeHUH
KPYITHOTO acTepouaa B paitoHe Tuxoro okeaHa. Hanuuue anekTpuyecTna,
BBIpaOATHEIBAEMOT0 Ha APeBHUX MOA3eMHBIX ADC, 00BSICHSIET OTCYTCTBHE
CJIeI0B KOIOTH Ha CTEHAaX U MOTOJIKAX BCEX IPEBHUX MOA3EMHBIX COOPYXKe-
HUI, a TAKKE CKAJTbHBIX COOPYKEHUIA.
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1.4.3. HaHoTtexHONOrMM

TepMUH «HAaHOTEXHOJOTUMW» MOSIBUJICSI CPABHUTEJbHO HepaBHO. [1pu-
CTaBKa «HaHO» 03HAYaeT | MUJITMAapAHYIO YaCTh LEJIOTO ¥ TOPOINIIA TEPMU--
HBI «<HAHOYACTHUIIbI», «<HAHOMaTepUaIbl» U «HAHOTEXHOIOTUM». HaHOTeXHO-
JIOTUM BKJIIOUAIOT CO3JaHKME U MCITOJb30BaHNE MaTepUaiOB, YCTPOMCTB U
TEXHUUYECKUX CUCTEM, (DYHKIIMOHUPOBAHUE KOTOPBIX OIpeAeasieTcsl HAaHO-
CTPYKTYpOIi, T.€. €€ YIOPSIAOUYEeHHBIMU (hparMeHTaMH pa3MepoM ot 1 1o
100 HM (HaHOMETp — 1 MUJUIMApAHAs YacTh MeTpa). Kak ycTaHOBJICHO B X0/1¢
HUCCIeAOBAHNI YUEHBIX, MHOTHE U3 CTAPMHHBIX MCITOJIb3YeMbIX YeI0BeUe-
CTBOM MaTepHajoB SBJISIIOTCS UMEHHO «HaHOOOBeKTaMM». ToT akT, 4To
MEJIKHE YAaCTUIIBI PA3IMYHBIX BEIIECTB 00JIaJal0T UHBIMU CBOMCTBAMU, YeM
BTO Xe BEIIECTBO ¢ 00Jiee KPYITHBIMU pa3MepaMU YaCTUILL, ObLT U3BECTEH 1aB-
Ho. TexHOJIOTMYECKME CEKPEThI ITPOM3BOACTBA IEPEIABAINCH U3 ITOKOJICHUS
B MOKOJIEHUE, OJHAKO 3HAHUSI O MPUUYMHAX YHUKATbHBIX CBOCTB MaTepuaioB
OBbLIN JABHO YTEPSIHBI.

JpeBHEUIINM, IO MHEHUIO COBPEMEHHBIX YYEHBIX, IPUMEPOM HAHOTEX-
HOJIOTWIA SIBJISIOTCS LIBETHBIE CTEKJIA, OKpaIlleHHbIe HAHOUACTUIIAMUY MeTall-
JioB. TexHoJoTHS UX MOJdydyeHUs OblIa U3BecTHa ele B JlpeBHeM Erunte.
Py6GuHOBOE cTeKJIO B OYKBAaJIbHOM CMBICIIE SIBIISIETCS 30JI0THIM, ITOCKOJIBKY
MpeacTaBIsieT CO00i HAHOYACTHULIBI 30J10Ta, «PACTBOPEHHBIE» B BHICOKOKA-
YeCTBEHHOM CTeKJe. MccnenoBaHus ToKa3alin, YTO 100aBKM HAHOYACTUIL
30JI0Ta U APYTMX METAJJIOB Jiejlaji [IBETHBIMU CTEKJIA BUTPaKel XpaMoOB
cpenHeBekoBoii EBpornl (puc. 107). YuéHble moaraioT, YTO BUTPAXKU SIBJISI-
JIUCh U (POTOKATATUTUYCCKIMU OUMCTUTEISIMU BO3AYyXa, YAAISIIOIIUMHU Op-
raHnJecKue 3arpsi3HeHnst. KataamusaTopaMu CITy>KMJIM HAHOYACTULIBI 30J10TA.

Puc. 107. BuTpax U3 LIBETHOTO CTEKJ1a eBPOMEHCKOro Xpama
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Elte omHUM mprMepoM OKpalliMBaHUsI CTeKJIa HAHOYAaCTUIIAMU METAITIOB
apsieTcst Kyook JIukypra (puc. 108), KoTopbiit MEHSIET CBOI LIBET. YHUKAITb-
HOCTb KyOKa COCTOUT B CITOCOOHOCTU MEHSITH 1LIBETA C 3€JIEHOr0 Ha KpacHbII
B 3aBUCHMOCTH OT yIJIa MaJIecHUsI CBETa. YUeHbIe TTOKa OTHOCSIT U3TOTOBJIEHUE
atoro Kyoka kK I'V B. 10 H. 3. KyOOK COCTOUT 13 0OBIYHOTO HAaTPUEBO-U3BECT-
KOBO-KBapIlIeBOTO CTeKJIa, B HEM eCTh 0KoJIo 1 % 30110Ta 11 cepebpa, a TakkKe
0,5 % mapraHua. Y4éHble ¢ [IOMOIIbIO 3JICKTPOHHOIO MUKPOCKOIIA U PEHT-
reHorpamMM oOHapyKMJIU B CTeKJie KyOKa HaHOYACTHULIbI 3TUX METAJLJIOB.

Ha crenkax kyoka nzobdpaxkeHa ruodeb ppakuiickoro aps JIukypra, Ko-
TOpOTro 3a ocKopbJieHHe 6ora BuHa JIMoHKCA OTyTalu U 3ayIIUIA BUHO-
rpagHbie J1o3bl. CylIecTBYeT I'MIoTe3a, YTo KyOOK ObLI U3rOTOBJIEH B UECTh
no6ennl Koncrantuna Han JIntnmaueM. HeoObuHas paciiBeTka KyoKa MorJjia
CHMBOJIN3UPOBATD ATAIbl CO3peBaHus BUHorpana. Cynpba cocyna mpocie-
kuBaeTcs ¢ 1845 1., korma ero ripuoodpenn 6aHkupsl PoTimibasl. Briepseie
KyOOK ObLT IMOKa3aH Ha BhICTaBKe B My3ee BukTopuu u Anboepra (JIoH10H)
B 1862 1. B 1958 . 6apoH Pormmib mpomai Kyook 3a 20 Teicsta pyHTOB Bpn-
TaHCKOMY MY3€IO.

Hewmano nprumepoB UCoib30BaHUsI HAHOTEXHOJIOTHI U B pa3JIMUHbIX 13-
JENIUSIX, KOTOPbIE YIeHbIE OTHOCST K TOpa3no 0oJjiee Mo3aHeMy EPUOLY, YeM
HpeBHuit Eruner (Ho Tak ju 310?).

Hanpuwmep, cpenu o0pa3loB KepaMUKU UTaIbIHCKOTO ropoja depyra
(puc. 109) umerorcs mpeaMeTbl, MOKPBITHIE PALY>KHON MW METaTUIECKOM
1a3ypbio. OHU CBEPKAIOT 30JI0THIM OJIECKOM, MEePeIMBAIOTCS, MEHSIST CBOM
LIBET IMOJ] pa3HbIMU yIJIaMU. DTO MPOUCXOAUT Oiarofapsi HAJIMUYKMIO B Kpacke
KPOIIIEYHBIX HAHOYACTUIL MeTaJljIa.

Puc. 108. Ky6ok JIukypra. Puc. 109. Uznenue
Bputanckuii myseii B JlongoHe roHvapos ropoaa Jlepyra
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Puc. 110. KyBImmHBI 13 KOMITIO3UTHOTO MaTepuaia ¢ octpoBa Kopcuka

Ha Kopcuke HalizeHbl kepamuueckue usaenaus (puc. 110) ¢ apmupoBa-
HUeM acOeCcTOBbIMU BOJIOKHAMU AraMeTpoM oT 20 HM.

HpeBHME TOHYapHbIE M3IEUs M3 KOMITO3UTHBIX MaTepUAIOB HaliICHEI B
2015 r. apxeonoramu B Unauu (Kunann). Haxonku B Kunaau yueHbie moka
otHocHT K II11—VI BB. 1o Haieli apbl. B y3opuartoii KepaMuke uneinii ume-
I0TCSI KPOXOTHBIE UepHbIe TIacTUHKU. MccaenoBaHue miacTUHOK MoKa3alo,
YTO 3TO YIrJepoaHble HAHOTPYOKU. OHU MPEACTABISIOT COO0I KpOlIEeUHbIe
TPYOKH, CeUeHUe KOTOPBIX COCTaB/sIET MEHEee OAHOM MUITMApAHOM MeTpa.
OHu 661 OTKPBITHE B 1991 I smoHckuM ucciienoBareaeM Cymuo JInkuma,
U ¢ TeX MOp yUeHble 3aHUMAIOTCS X u3ydyeHueM. MccnenoBaHus nokasanu,
YTO CPEeIHUI TruaMeTp HaHOTPYOOK cocTaniseT 0,6 HM. [JanbHeHIINMU UC-
cJIeJOBaHUSIMU YCTaHOBJIEHO, YTO AUAMETP MOJHOCThIO CBOOOIHO OT Je-
(hextoB HaHOTPYOKM cocTaBiseT 0,4 HM. HaHOTpyOKM roHYapHBIX U3IEJINIA,
HaliaeHHbIX B Kunanu, npubanxkamTcsl K UX TeOPETUIECKOMY Mpeaey, ne-
MOHCTPHUPYS MACTEPCTBO M TOYHOCTH MPU MX TTPOU3BOICTBE.

[TocneaHue uccaenoBaHusl B 00JaCTH HAHOTEXHOJIOTUIA MTO3BOJUIN BbI-
SICHUTD, YTO TTPY TTPOU3BOICTBE TaMACCKOM CTaIM IMPUMEHSITUCH YTIePOIHbBIE
HaHOTpyOKU. [TpuMepoM UCTIONb30BaHUS 1aMACCKOM CTasu SIBISIETCS] UMe-
romascs B bepHckom ncropmyeckom my3ee B I Beiiliapun n3ornyras cadiiss —
wammmup (puc. 111), MecToM U3roTOBAEHUSI KOTOPOI TTPEATNIONOXKUTETbHO
apisiercs [lepcus.

KimHKM, BBIMOJHEHHBIE U3 JaMacCKOM CTajlu, HeOObIYaiiHO MPOYHbIE 1
rubxue. OHU MOTIJIM U3ru0aThCs OT PYKOSITU 10 KOHYMKA Je3Busl. KianHku
OBLIM HACTOJBKO OCTPHI, YTO MOTJIM pacceyb IIETKOBBIN apd Tak e Jerko,
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Kak TeJI0 MPOTUBHUKA. [laMacckasi CTajab MPU BHICOKOM COAEPKaHUM YTJIe-
pona, MpuaaBaBILIero el TBEPAOCTb, ObLIa OUeHb MIaCTUIHOKH. OCOOEHHOCTHIO
KJIMHKOB M3 TaMacCKOMW CTaJIU SBJISIETCSI HEOOBIYHBIN Y30p Ha MOBEPXHOCTHU
B BU/JIe TOHKMX U3OTHYTHIX IMHUI. McciienoBaHusiMu yueHbix BepHepa Kox-
MaHH 1 MapuanHbl Peitbosnpn u3 Ipe3neHcKoro TeXHUYeCKOro YHUBEpCU-
tera B 2004 1. OBUIO YCTAHOBJICHO, UTO B CTPYKTYPE AJaMacCKOM CTaiu UMe-
I0TCSI LIEMEHTUTHbIE HAHOIIPOBOJIOKU 1 YIJIEPOIHbIe HAHOTPYOKU. OcoOeH-
HOCTbIO HAHOTPYOOK SIBJISIETCSI COUETaHUE MPOYHOCTU Ha pACTSIKEHUE U
aJlacTUYHOCTU. HO KOHKpeTHasi KOMOMHAIIMS MEeTaUTMYEeCKUX TTpUMeceid
SIBJISIETCSI HEM3BECTHO, UTO HE TTO3BOJISIET MPOU3BOJIUTH JaMACCKYIO CTallb
B HacTosIIee BpeMs. Hemelikue nccaenoBaresu MpearnoiaratoT, YTO KITIod K
MPOU3BOACTBY AaMacCCKOI CTau JIEXKUT B OMpe/ieIeHHBIX ITPOIOPLIUSIX Ba-
HaJus, XpoMa, MapraHiia, kodoanbra u HuKkens. YepeaoBaHue Topsianx v Xo-
JIOJHBIX (a3 B mpoliecce Npor3BOICTBA MPUBOAUIO K TOMY, UTO IPUMECU
HMKEJIS M KOOAJTbTa CITY>KMTU KaTaIn3aTopaMu UTsl 00pa30oBaHUs YIJIEPOTHBIX
HaHOTPYOOK, YTO CITOCOOCTBOBAIO (POPMUPOBAHUIO LIEMEHTUTHBIX HAHOTIPO-
BOJIOB. DTU CTPYKTYPBI (GOPMUPOBAIKNCH BIOJb TUIOCKOCTE, COOTBETCTBYIO-
IMX pacnpeneaeHuto npumeceid. [Tpyu 3ToM MosiBSIIOTCSI BOJHUCTBIE MOJIO-
ChI, TIPUIAIOIINE TAMACCKUM JIe3BUSIM HeoObIYHbIN Bua. CoueTaHue yrie-
POIHOI HAHOIPOBOJIOKU U3 IIEMEHTUTA, OTIUYAIOIIeCcsl HEBEPOSITHOMN
TBEPIOCTHIO, U YIJIEPOIHBIX HAHOTPYOOK, KOMITIEHCUPYIOIIUX XPYITKOCTh
cTajiu, MpuaaeT yHUKaabHbIe CBOMCTBA KIMHKAM U3 1aMacCKOU CTallu.

|
i
g
|

Puc. 111. [lepcuackuii mamriup
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HarnomHum, uto hparMeHT ipeBHE KaMEeHHOM TPEXMEPHOI KapThl (CM.
puc. 53), HaiineHHo# B utojie 1999 r. npodeccopom baiikupckoro rocynap-
CTBEHHOI'0 yHUBepcuTeTa AjieKcaHapoM YyBbIpOBBIM, MOT ObITh M3TOTOBJIEH
TOJILKO C TIPUMEHEHHEM HAaHOTEXHOJIOTUA.

YcraHoBIeHHBIE (DAKTHI UCTTOTb30BaHMS HAHOTEXHOJIOTUI B IPEBHOCTHU
MO3BOJISIIOT IO-HOBOMY B3IJISIHYTh Ha UCCJIEIOBAaHMS Psiia YIEHbBIX, YTBEPXK-
JAIONIMX, YTO KaMeHHbIe 6J10kM nupamMun [usel B Erunte SBasioTCS UCKYC-
CTBEHHBIMU, OTJIMTBIMU U3 clienupuueckoro 6etoHa. MccienoBaHusiMu
¢paniysckoro xumuka M. JlaBugoBuya ObLJIO YCTAHOBJIEHO, UTO BaXKHBIM
COCTaBHBIM KOMITOHEHTOM KaMEHHBIX OJIOKOB ITpaMU/I SIBJISIETCSI OKHCh ajlto-
MUHUSI, COAEpKaIasics B 00IbIIIOM KOJIMYECTBE B Uje peku Hu, a nis 3a-
TBOPEHMUSI CyXOll cMecHu ucnosb3oBanach Boga Huna. Kak yrBepxkmaercs,
JlaBra0BMYEM B XOJI€ MCCIIeI0BaHUI1 ObLIa OOHapy»KeHa 3al1MCh Ha KAMEHHOM
crene nepuona I11 nuHacTum, cogepxaiiieil peuenTt NPUroToOBAEHUS IpEeBHE-
ro 6eroHa u3 13 KOMIIOHEHTOB. JIlaBUI0BMY 3aI1aTEHTOBAJ «HOBBIN» APEBHUI
OETOH 1 HauaJjl ero KomMepueckoe mpou3BoAcTBO. B 1972 . oH ocHoBas1 yacT-
Hy10 uccienoBaTenbckyo kKomnanuio CORDI Bo @panumu, a B 1979 1. oc-
HoBaJl MHcTUTyT reonojinmepos. [TosiBuiach HoBasi oTpacb MPUKIATHOMN
XMMUHU, Ha3BaHHas reorouMepusalieii. B pesynbrare reomoamMeprsanmn
noJjiyyaercsi 0eTOH, MPaKTUYECKU HEOTJIMUMMBII OT HEKOTOPBIX HaTypaJIbHBIX
KaMEHHBIX Imopo/. [eononmumMepHblii 66 TOH OBICTPO TBEPAEET ITPU KOMHATHOM
TeMrepaType U MpeBpallaeTcs B KpacuBbIN MCKYCCTBEHHbBII KaMeHb. M3ro-
TOBJIEHUE 13 OETOHA KaMEHHBIX 0JIOKOB IupaMu B [13e MOXET 0ObSICHUTD
OTCYTCTBME TPEILUH B 0JI0KaX, OTCYTCTBUE «3arapa» (MMOTeMHEeHUsI) 0JIOKOB
Y TOYHYIO TIOATOHKY OJI0KOB APYT K APYTY TaK, YTO HEBO3MOXKHO B IIIOB ITPO-
CYHYTb Jie3BUe Hoxa. [Tepen TeM Kak OTJIMBaTh HOBbBIU OJIOK, APEBHUE CTPO-
WTEJI MOTJI TTOKPBIBATh MOBEPXHOCTD YK€ TOTOBBIX 0JIOKOB TOHKHM CJIOEM
WHEPTHOTO MaTepuaJia, YToObl MpeA0TBpaTUTh puiaumnanue. Mcroib3oBaHue
reornoJIMMepHOro OeTOHa B IPEBHOCTH MOTIJIO ObITh OJIHOW M3 MPUYMH, TTO-
3BOJIMBIIIE COXPAaHUThH 0 HAIIMX IHEN TaKOe 0O0JIbIIIOE KOJIUYECTBO pa3HO-
00pa3HbIX KAMEHHbIX U3neauii. 3 reonojimMepHoOro 6eToHa MOTJIU ObITh
OTJIUTBI CTAaTYW U CKYJBITYPbI, capkodaru u am@opsbl, a TaK>Ke MHOTUE IPY-
rue uzaenusi. EcrecTBEHHO, B KaX0M cilyvyae 3014ue MoA0MpPaIu CIeU-
aJIbHbIN cocTaB OETOHA JJIsl CO3[IJaHUsI UCKYCCTBEHHOTO KaMHsI — Oa3alibTa,
rpaHWTa, J0JIOMUTA WIK IMOPUTA.

CnpaBoYHbIA MmaTepuan

B cBA3M € paccmaTpmMBaeMbIM BONPOCOM O HAHOTEXHONOTUAX U NPU-
MeHEeHWW reonoanmMmepHoro 6eToHa B APEBHOCTU, ONpeaeseHHbI UHTe-
pec npeacTaBAAOT NOABMBLUMECA B NOCNeAHEE BpeMsA Bepcum o cnocobax
M3roTOB/IEHWA AEeCATU CKYNIbNTYpP aTnaHTOB IpmuTaxa B CaHKT-lMeTepbypre
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(pnc. 112). OdmumanbHaa BepCUA U3roTOBAEHMA CKY/IbMTYP aT/IaHTOB Bbl-
rNALUT cheayowmm obpasom.

B 1843 r. aBTOp npoekTa 3a4aHnA Hosoro dpmuTaxka apxuTtektop J/leo
$oH KneHue npeactasma Ha paccmoTpeHne Komuccum no BocctaHoBs e-
HUIO 3MHEero ABopLA ABa PUCYHKA NOPTUKA — C KApUaTMaamm v atnaH-
Tamu. Boibop 6bin1 caenaH B N0Ab3y aTAaHTOB. [TPOTOTUNOM NOCNYXKUAN
durypbl ApeBHerpeyeckoro xpama 3esca ONMMMIUNCKOrO B ATPUAKEHTO
Ha Cuumamn. Ckynbntop NoraHH ¢oH Manbbur B MioHxeHe BbINOAHUA
YMEHbLUEHHYO MOAE b B BUAE MYXKCKOM durypbl aTnaHTa. B 1846 . poc-
cunckuii ckynbntop A.U. TepebeHér no mogenu Manbbura Nsrotosun
MOZe/b aTNaHTa B HATYpPasibHYIO BeNnyYnHy. Purypbl aTnaHTOB U3roTas-
nuneanm 150 KameHoTecoB nof pykoBoacTBom TepebeHEBa B TeYeHUE
AByx net. JInua atnaHtoB TepebeHEB 3aKaHUMBaaA COBCTBEHHOPYYHO.
®urypbl aTnaHToB H6blM ycTaHOBAEHbI K 1 ceHTABPA 1848 r. AHanu3 nop,
MMWKPOCKONOM MaTepuana, U3 KOTOPOro U3roToB/IeHbl CTAaTyu aT/IaHTOB,
He OCTaBAsSIeT COMHEHMI B TOM, YTO 3TO cepAo601bCKUA MPUPOAHbIN rpa-
HUT. Cepao6ObCKUIA TPAHUT — 3TO FPAHUTO-THENC, KOTOPbIN A06bIBaACA
B Kapenun Heganeko ot ropoga Cepaobons (certuac — CopTasana).

Puc. 112. Atnantsl Opmuraxa. Cankr-Ilerepoypr

Ho Kpome opuLmanbHOM MMEOTCA U ApyrMe BEpcUm 0 cnocobax nsro-
TOB/JIEHMA AECATU CKYNbNTYP aT1aHTOB IpMmuTtarka. OfHa us Bepcuii — 3to
OT/IBKA CKY/IbMNTYpP aT/IaHTOB U3 reonosiMmepbeToHa, Apyras Bepcua —
N3roToB/IEHME CKYNbMNTYP U3 NPUPOLHOIO rPaHMTa C MPUMEHEHNEM CIOXK-
HbIX CTaHKOB, KOTOPbIE B HaLLM AHW HA3bIBAOTCA AYN/MKapBepamu. ITu
[AB€ BEPCUU aBTOMATUYECKM OTHOCAT U3TOTOB/IEHUE CKY/IbNTYP aT/IaHTOB
K ryboKoW ApeBHOCTU — K ApeBHEMY BbICOKOPa3BUTOMY FrOCYAapcTBy.
EcTb BepcuA o cywecTBoBaHMM Ha mecTe CaHKT-lMeTepbypra ApeBHero
ropoaa, yHUYTOXKEHHOTO LlyHamMM MHOFO TbICAY 1€T TOMY Hasag. CKy/b-
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NTYpbl aT/IAHTOB OKa3a/INCb NoA4 HaHOCamu rpyHTa. B XVIII B. ckynbnTypbl
6bln1 0B6HapYKeHbl U BbIKOMaHbI. M noasuaacb opuumanbHas nctopumn
UX KN3rOTOBNEHUA» CTAaNETUAECATLIO KAMeHOTeCaMM NoL, PYKOBOACTBOM
ckynbnTopa TepebeHéBa. B Nonb3y anbTepHATUBHBIX BEPCUIA MOXKET CBU-
[eTeNbCTBOBATb TOT GaAKT, YTO Nocae cmepTu MNeTpa |y ero «npaBow pyku»
A. MeHbLUMKOBA B aHINUNCKMX BaHKax 6bln10 06HapYKEeHO coCcToAHMKE,
no Be/IMYMHE paBHOe rogosomy b6roarkeTy Poccum Toro BpemeHu (okono
BOCbMU MUNIMOHOB pybneli). MeTp | 06 3TOM Aake He MoA403peBas, XoTa
M 3Han, 4To MeHbLUMKOB NPMBOPOBbLIBAET U3 BtoakeTa. M umeeTcs BnonHe
npasaonofobHan Bepcma 0 TOM, KaKUM 06pa3om BblNo «KCKONOYEHO»
cekpeTHoe coctoaHMe MeHblumKoBa. OH Beab onpeseneHHoe Bpems py-
KoBOAWAN cTponTenbcTBoM CaHKT-MNeTepbypra... HA OCTAaTKax APEBHEro
ropoga. lopoaa, rae cyLecTBoBaAn KaMeHHble GyHAaMEHTbl MHOXKeCTBa
OPEBHUX 30aHUIM U KAMEHHble MaTepuanbl NOA CN0EM FPYHTa, KOTOpble
NPOCTO OTKaMnbIBa/INUCb W 3aTE€M MCMO/Ib30BAIUCh, KaK BHOBb NMPUBE3EH-
Hble n3aaneka. Ha Bce 3To MeHbLIMKOBbIM CMMUCbIBAaNUCL BloaKETHbIE
[EHbIM, KaK Ha HOBOE CTPOUTENBLCTBO M HOBble MaTepuanbl. CnmucaHHble
TaknMM 06pasom 6roaKeTHbIE AEHBbIN OKA3bIBAIUCh B aHINIUMCKUX BaHKax
Ha cyeTax MeHblwmKoBa. KoHeYHO, cywecTBoBasa U Kpyrosasa nopyka
ntofen, pyKoBoaALWMX cTponTeibHbiMu pabotamum B CaHKT-MeTepbypre.
Ja 1 Komy xoTenoch CBA3bIBATLCA C «MPaBOM pyKon» camoro MNeTpa I. Kak
MULLYT UCTOPUKM, BONbLIAS YaCTb aHIMMCKOTO COCTOAHUS MeHbLUMKOBA
noc/ne ero cmepTy BepHyiach B Poccutio, B Tom uncie u B 6rogkeT Poccuu.
B 3akntoueHue cnegyet Aob6aBuTb, YTo B 2024 1. 3HTY3MACTbI-UCCNIE-
posaTenu cosganu 3D-mogenm 2 us 10 ctatyii athaHToB. M noaTBepau-
I0Cb TO, YTO A0 3TOro He pa3 npeanosaaranocb — GUrypbl UAEHTUYHbIE.
Yenosek Npu NOMOLLM MONOTKA U 3ybB1aa X U3BAATb NPOCTO HE MOT.

IIpencraBasroT 6OJIBIIOI MHTEPEC TOKA3aTeIbCTBA B TIOJb3Y PUMEHEHUS
reoroamMepOeToHa B IPEeBHOCTH, KOTOPHIE TIPUBOIUT OIWH U3 aBTOPOB «Ho-
Boii Xponojoruu» I.B. HocoBckuit B myonukauumu «HoBast XpoHomorust
Erunrta — 11 [c wuniocTpanusiMu |»: « MBI OOHAPYXWIN npsmoe 00Ka3amenb-
CMe0 TOTO, YTO MHOTHE «IPEBHE»-eTUNETCKUE CTaTyU J1eUCTBUTEIbHO ObLIU
M3TOTOBJIEHBI U3 UCKYCCTBEHHOTO KaMHSI, KOTOPbI CHauaja ObUl MSITKUM, a
3aTeM, MOCJIe 3aCThIBaHMSI, ITPeBpaIaICs B UCKIIIOUUTETbHO TBEP/Iblii KAMEHb,
MOYTHU HEOTJUUMMBII OT HaTypajibHOro. Ha puc. 113 (HoMep pucyHKa U3-
MEHEH — agm.) Mbl IPUBOAUM «HE3aKOHUEHHYIO KBaPLUTOBYIO IOJIOBY 11a-
punibl Hepeptutu». Cunraercsi, 4To OHa U3TOTOBJICHA U3 HAMYPAAbHO20 KBap-
uTa. SIKoObl, «ApeBHE»-eTUTIETCKUIT MacTep ¢ TIOMOIIBI0O METHOTO A0JI0Ta
BBICEK M3 KyCKa TBEpAOTO KBapIIMTa 3Ty MPEeKpacHYI0 CKyIbNTypy. Ho He
3aKOHYMJI CBOIO paboty. M 4To ke Mbl BUaAuM? B TOUHOCTH 110 TMHUU CUM-
MeTpuu rojioBbl HedepTuT, BIoJb cepearHbl J10a, Yepe3 KOHYUK HOCa U
BIIOJIb CEPEAMHbBI MOA00POIKA UIET MIOB, OYEHb XOPOIIIO BUAHBIN Ha (OTO-
rpaduu. Takoi 1110B MOT BOBHUKHYTh TOJIbKO OMHUM MyTeM. Ecau ama ckyaon-
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Puc. 113. He3akoHueHHast
CKYJIBIITYPa FOJIOBBI LIAPUIIBI
Hedeptutu

Puc. 114. KameHnHas ctena
C «pe3b0oii»

mypa 0blaa omauma 6 3aparee U320mogAeH-
Holl gpopme. JTrobast popMa, HATTOMHUM MBI,
COCTOMT 13 IBYX Pa3b€MHBIX IMOJOBUHOK.
BHyTpb (hopMBbI HATUBAJICS XKUAKUIN Teo-
nonuMepHsbIi 0eToH. ITocie 3acTeIBaHUS
(dopMy pazHUMaIM Ha ABE WK OoJjiee ya-
CTell, U3 KOTOPBIX OHA cocTosiia. B pesyib-
TaTe Ha MOBEPXHOCTU CKYJBITYPhl OCTa-
I0TCS1 HEOOJIbIIIME LIBBI BAOJb MECT CThIKA
yacrteil popmbl. Ix MOXXHO 3aTeM 3alllu-
(¢oBath. Kak 310 1 gemaeTcs ceromHs Ha
OTJINTBIX U3aeausIX. B ciiydae cKyabnTyphl
Hedepturu padora He Oblila 3aBepllicHa.
[lloB He 3anuindoBaH U XOPOIIO BUACH.

OTMeTUM, YTO TYT HaM MOBE3JIO — Mbl
HaIlIM peakyio pororpaduio He3aKOH-
YEHHOM «IpeBHE»-eTUIIETCKOM cTaTyu. 3a-
KOHYEHHBIE CKYJBITYpPhI, €CTECTBEHHO,
UMeloT 3auuin@oBaHHbIe BB [ToBepx-
HOCTHU TaKUX CKYJIBITYP OTHOJUPOBAHbI 10
3epKajabHOro oiaecka. OTMeTUM, KCTaTH,
JIIOOOMBITHYIO AeTaib. OOBIYHO UCTOPUKH
noMemialT B anb0oMbl 0 EruntTe 3Ty cra-
Ty1o HedepTutu Takum odbpa3om, 4ToObI
11I0B Ha ee Jiulie BuaeH He Obl1. Hammpumep,
B OYEHb XOpollleM ajJb0oMe CKYJbITypa
Hedeptutu chortorpadpupoBaHa oueHb
rpaMOTHO — cboky. Tak, 4TO HUKAKOTO
111Ba He BUAHO. M HUKaKMX BOIPOCOB, HE-
MPUSTHBIX TSI CKAJIMTEPOBCKOM €runTo-
Jioruu, He Bo3HukKaeT. Ha puc. 114 (Homep
PUCYHKA UBMEHEH — agm.) Mbl IPUBOAUM
o0pa3zell erumneTCKoM IKOObI «Pe3bObl» O
TBEPJAOMY I'PAHUTY.

OTa rirybokas «pe3nda» 00J1agaeT yau-
BUTEJIbHBIMU U BOUCTUHY 3arajouHbIMU
kauectBaMU. [Ton yBeIMUUTENbHBIM CTE-
KJIOM, KaK coobmaet JlaBugoBuY, Topas3u-
TEJIbHOCTb ITOA00HOM «pe3b0bl» CTAHOBUT-
csl eie 0oJiee mokupyolieit. Oka3biBaeT-
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Cs1, «pe3ell» 1IeJT B KaMHe HACTOJIBKO CITOKOMHO 1 YBEPEHHO, UTO «HE IPOXKaTI».
Bosee Toro, BcTpeuasi Ha CBOEM MyTH 0CO0O TBEpJ0e BKpaIlJieHue, «pe3ei»
HE YXOIWJI CJIeTKa B CTOPOHY, KaK 3TO CJIE0BaJIO ObI OXKMIATh, a TTPOIOJIKAT
WATH TIpsiMo. BKparuteHre mpr 9TOM BCeTIa OKa3bIBaeTCsI HETTOBPEKIEHHBIM.
DT0 00CTOSITEILCTBO MMPUBEJIO B IIIOK MEPBLIX €BPOMEiilieB, MPUObIBIIMX B
Erumter ¢ HamosreonoM. OHM OB BBIHYXIACHBI IPU3HATH, YTO HAAITACU
JeNIaTuch KaKUM-TO 3aralouHbIM, HEM3BECTHBIM HayKe criocoboM. OTMeTHM,
KCTaTH, YTO «IpeBHUI» Erumner OykBajabHO MeperoHeH MoJ00HbIMU Hal-
MUCSIMU, HAHECEHHBIMU Ha TBEPbIE MOPOILI KaMHs. OueHb MHOTHE U3 HAI -
nuceit — riybokue. Ha camoM niesie, HU4Yero 3arajgoyHoro Tyt HeT. Hannmucu
HE BBIPE3aJINCh, a BBIAABIMBAIUCH B €IIe MSTKOM I'€OMOJIMMEpPHOM OETOHE.
[TosToMy M momnaBiIMecs B ueporirude 0cod0 TBepAble BKpAILJICHUS Oblil
npocmo edasaenvl 8 MsaeKuUil KameHs 0e3 8csK020 nospecoerus. Yepe3 HEeKOTo-
poe BpeMsT 6eTOH 3aCTBIBAJT U ITpeBpalaics B TBEPACHIINI TPAaHUT, KOTOPBI
B TBEPIOM COCTOSIHUU C TPYIOM TOAmaeTcsl 00paboTKe gaxke CaMbIMU CO-
BpEMEHHBIMUA MHCTPYMEHTAMU».

1.4.4. PoboTOTEXHUKA

Mmerolmecs: Ha CeroJHSIITHUYI 1eHb (hakThl (apTedaKThl) CBUAETEIBCTBY-
0T O IOCTaTOYHO BEICOKOM YPOBHE Pa3BUTHSI ApeBHETO rocymapcerpa. O Koc-
MUYECKUX UCCIIeIOBAHUSIX IPEBHE N IMBUIM3AMY ITOKA HUYETO HEU3BECTHO,
HO BO BCEM OCTaJIbHOM OHa He yCTyIaja COBpeMEeHHOW MUBUIU3an. Tem
0oJiee, UTO €CTh BCE OCHOBAHMUsI T0JIaraTh, YTO sSIICPHBIE U PSII APYTUX TeX-
HOJIOTH COBpeMEHHbBIE TOCYIapCTBa ITOTYyYMIN OJ1aromapsi 3SHaHUSIM ApeBHEM
uuBuan3anuu. [1oaToMy BrojiHe 3aKOHOMEPHO MOCTaBUTh BOMIPOC O CYIIE-
CTBOBaHMM POOOTOTEXHUKU B IpeBHEM rocymapcTie. [1oka MOXXKHO cociaThb-
csl TOJIbKO Ha OrpaHMYEHHOE KOJMUECTBO U3BECTHBIX A0Ka3aTeabCcTB. OMHO
W3 TOKA3aTeIbCTB — IPYIIIa KAMEHHBIX KOJJOHH U3 IISITUMETPOBBIX YEJIOBE-
KOOOpa3HbIX «po00TOB» (puc. 115) Ha minatdopme «[Tupamuabl YTpeHHei
3Be3nbl» (Xpam KeTanbkoaTist) B Mekcuke B apxeoornieckoii 3o1e Tyna.
Tyna, mpenionaraeMast CTOJIMIIA TOJIBTEKOB, PACIIONIOXKeHa B 65 KM K ceBepo-
3anaay oT Mexuko Ha Oeperax omHOMMEHHOI peku. B pykax «poOoThsl» nep-
JKaT MpeaMeThbl, HAMOMUHAIIE COBPEMEHHbIC THEBMAaTUUYECKUE UHCTPY-
MEHTBI. PyKosiTKa y 9TOT0 yCTpOIicTBa OTJIMYAETCS OT PYKOSTKM Meua, HOXa,
MOJIOTa WJIW IPYroro MPUMUTUBHOTO OPYAUs TpyJa Uiav opyxus. PykosgTka
YCTpOeHAa KaK Yy COBPEMEHHOTO ITHEBMATUYECKOTO OTOOMHOTO MOJIOTKA —
rnornepeK HarpaBieHus aercTBrs yeuausi. Ha ciuHax «poGOTOB» BBITIOTHE-
HBI cheprUIeCKUe «TapesIKi», BO3MOXHO OHM M300paXkaloT MpUeMHBIC aH-
TEHHBI JJI51 YIIPABACHUS «POOOTAMU».
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Puc. 115. [THeBMaTHUYeCKEe MHCTPYMEHTBI B pyKaX «pOOOTOB»

Ele ogHO 10Ka3aTeIbCTBO B MOJIb3Y BEPCUU O HATMYUU POOOTOB B APEB-
HEM TocyIapcTBe HaxoaUTCs Takke B Mekcuke B MecTHOCTU Kabax. BoT kak
OIMKMCHIBAET BCTPEUY CO CKYJIbNTYypaMu APeBHUX «poOoTOB» A. CKIsIpOB
B OIHOM 13 CBOUX cTaTeil: «Cpenr MHOTOYMCICHHBIX apXEOJOTUIECKUX KOM-
TJIeKCOB MeKcuKaHcKoro KOkataHa, CBSI3aHHBIX C KYJIBTYpOii Malisi, IpeBHUM
ropoa Kabax moutu tepsiercs. M eciau Obl MapiipyT Hallleld SKCHEAULIUT
B 2007 1. He TIpoJieraj MpsIMO Yepes3 ATOT TOPo/1 (110CCe TPOXOAUT HEMOCpel-
CTBEHHO T10 TEPPUTOPUM KOMILJIEKCa), TO MbI CKOpee BCEro M He 3arjs-
HyJu OBl Clof1a.

ITocKoabKyY MBI MCKAJIM CJIEABI UCTIOJIb30BaHUS B APEBHOCTH BEICOKOPA3-
BUTBIX TeXHOJIOTUI, a B Kabax TakoBbIX U OJIM3KO He OOHAPYXKUIOCh, TO 3TOT
IPEeBHMI rOpoIoK Hac (hakTudecku pazodaponai. Ho cpenn MHOrouncieH-
HBIX TMPaMMIL U IBOPLIOB ObLT OIMH 3JIEMEHT, 32 KOTOPbIi 3alleNuIcs ria3, —
CTaTyu, KOTOPLIMM OBUTH YKpallleHbl CTeHBI 3manuii (puc. 116). Heckonbko
M3 HUX TaK U OCTAJIMCh Ha CBOMX MECTaX, a OjiHa CTaTysl ceifuac pacrosara-
€TCs YyTh B CTOPOHE IO HAaBECOM LIS JIy4IIIero o630pa TypucTaMu U OM-
11IeHa OT YEPHOT'0 3PO3UOHHOTO HaseTa. CTaTyu JJ1s1 MASIHCKUX TOPOJIOB —
He peakocTb. HeckombKo yxkacaroiasi BHEIIHOCTb CTaTyil Toxke. He ynusiis-
€T HU TOo, HU Apyroe. Ho mopakaeT crpaHHast (popMa pyK y 3TUX CTaTyi
(puc. 117). Kuctu pyK ciejlaHbl II04eMy-TO KPYIJIbIMU. A Majblibl pacCTaB-
JIEHbI TaK, YTO 0OJIbIIIe HAMTOMUHAIOT MEXaHMYeCK1E MaHUITYJISITOPbI KAKOTrO-
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TO poboTa... Ho o cToJjib ke 1mopoii CTpaHHO acCOLMAaTUBHOM JIOTUKE TeX-
Hapsi, y MEHSI BCILIbIBAET B OJIOBE CpaBHEHUE 3TUX CTaTyl C OTHUM U3 OTU-
caHuii 6ora TeckatTiumnoka B MECTHBIX JiereHaax. B 0JHOM U3 CBOMX
cTpallHbIX 00pa3oB TecKaTaumoka rnpejactaeT 0e3 roJIoBbl U C IBYMSI 1BEP-
11aMU Ha TPYIU, KOTOPbIe OTKPbIBAJIMCH U 3aKPbIBAJIMCh CO CTYKOM TOMOpa
no aepeBy. Hy 1 yem 310 He onucaHue podora?».

Puc. 116. Cratyun «poGOTOB» Ha CTeHe 3maHus B peBHeM ropoae Kadax. Mekcuka

-

Puc. 117. MexaHu4ecKre MaHUITYJIITOPBI «pOOOTa»
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3akaHuMBasl JaHHbIN, TTOKa HEOOJIBIIONM, pa3aes couuieMcs Ha Tomepa,
KOTOpBIi B cBoel 3HaMeHUTOol «Miinanae» pacckasbiBail 0 4eJJOBEKOMOI00HBIX
JIEBYIIKaX-ClIy>)KaHKax (poboTtax?) cieayoliee: «...MPUCTYKHULIbI, MO PyKU
B3SIBIIM BJIAJbIKY, IILJIU 30JI0ThIE, KUBBIM MOA00HbBIE IeBaM MPeKPaCHBIM,
KOU MCIIOJHEHBI Pa3yMOM, CUJTy UMEIOT U TOJI0C, U KOTOPBIX OecCMepTHbIE
3HAHUIO Je U3YyYUJIU...». B IpeBHUX JlereHaax, AOIIeIINX 10 HAIIMX THEN,
nosecTByeTcs, uto Jdenain, orelr Mkapa, ymesn co3aaBaTh IBUXKYIIIUMECS CTATYH,
a oor Tedect caenain aist KpUTCKOTo 1apss MuHoca orpoMHOTO OpOH30BOTO
yesioBeKa o uMeHa Tanoc, 3aiuiiaBiiero ero BiajaeHus. Tajgoc, Hampumep,
MOT KM/IaTh OTPOMHbIE KAMHU BO BpaxkecKue Kopaou.

1.5. floporu 1 mawwnHbl

JaHHBIX O Ha3eMHBIX TPAHCIOPTHBIX CPENCTBAX APEBHETO TOCyIapCcTBa
HeMHOT0. B TO ke BpeMst MHOTOUHCICHHBIE IPEBHUE KaMEHHBIE JOPOTHY Ipe-
KpacHOTI'0 KauecTna, Mpap/a, MHOr1a 6e3 MeJIKO3epHUCTOro rpaBUiHOTO BepX-
HETO MOKPBITHUSI, BCTPEUaloTCs T0BOJILHO YacTo. OHU cyliecTByIOT B Cpeau-
3eMHoMopbe (puc. 118, 119), Kapenuu (puc. 120) u Hopseruu (nopora tpoJi-
Jieit). O0paiaer Ha ce0s BHUMaHUE TO, YTO OOKOBast TIOBEPXHOCTb JOPOTHY B
Kapenauu u BepxHee MOKpbITUE «PUMCKOI» 1oporu (cM. puc. 119) oueHb Ha-
MOMMHAIOT TOBEPXHOCTh MPUPOIHBIX Oa3aIbTOBBIX CTOJI00B (CM. puc. 128).
C 6osb1I0M JosIeii BEPOSITHOCTU MOXKHO YTBEPKAaTh, UTO JJIsl yCTPOKCTBA
JPEBHUX KAMEHHBIX TOPOT MTPUMEHSITUCH pa3pe3aHHbIe OJI0KKM 6a3aTbTOBbIX
cTos160B. CBeJIeHUS O IPUPOIHBIX 0A3aJIBTOBBIX CTOJI0aX U UX ITPOMCXOXKIE-
HUU MOJAPOOHO paccMOTpPeHbI B pasjiesie 2.1.1 1aHHON KHUTH.

JpeBHUE KaMEeHHbIE TOPOTY HEe 3apacTaiv paCTEeHUSIMU — HarpeThle COJTH-
1LIEeM KaMHHJ YHUUTOXaJu JIloOble ceMeHa M pocTKu pacteHuii. B Kapenuu
HTYy3MacT-uccaenonateab M.H. MouanoB oOHapyui1 00JIbIlIe COTHU JOPOT
Pa3IMYHON MPOTSKEHHOCTH HAa OTHOCUTENILHO HEOOIBIIOH Ttomanu (0Ko-
710 300 kM?), a TaKKe KaMEHHbBIE COOPYXKEHUSI M TIo3eMelTbst. Hamuio nenast
IPEeBHsISI MPOMBITIUTeHHAst MHGpacTpyKTypa. LLlnprHa nopor He nmpeBbIIaeT
4 M, TO €CTb COBPEMEHHBbII TPaHCIOPT Ha HUX MPU BCTpeUe He pasbeaeTcs.
HMmMeroTcst oueHb KpyThie CITyCKU U MOaAbeMbl. MOYaioB TaKXKe YCTaHOBWI,
YTO IpeBHUE KAMEHHBIE JOPOTH MHOTIA BEMYT «B HUKYIa» M PE3KO 0OpHIBa-
10Tcs. B cBoe Bpems Ha noporu «B HUKyAa» Ha rato Hacka B Ilepy oOpa-
11aJid BHUMaHue uccieaoBatesiu JsHukeH u CKIsipoB. DTO MOXET 03HavYaTh
TOJIBKO OTHO — TPY3, MepeMelliaeMblii 10 JOpOoTe, AaJIbIIIe TTepeMeIIaeTcs 1Mo
BO31yXy Ha aupurxkabe! TakuM rpy3oM MOT ObITh METAJLIT WJIU LIEHHOE ChIPhEe
C PYIHUKOB, KOTOPBII OTIPaBJISLICS Ha JabHelIylo repepadboTky. B Kape-
JINY UMeeTCs 27 MeCTOPOXISHWI BaHAIUS, 8§ MECTOPOXICHUI XpoMa, 5 Me-
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CTOPOXKACHUI TUTaHA U 4 TIPOSIBIICHUS Pyl C TUTAHOM, 5 MECTOPOXIECHU I
HUKeJs U 47 TIposIBJICHUH Py/l, KOTOPbIE COAepKaT HUKEb, HECKOJIBKO Me-
CTOPOXIEHUI ypaHa (3arackl ypaHa B MecTopoxaeHun Kapky olieHeHbI B
6,7 ToiC. T). TaKKe MMEIOTCSI MECTOPOXKIECHMSI MEIN, cepedpa 1 30J10Ta.

Hoporn Pumckon nmnepum

wpary farsiaw
"

LT

e

drLantic
ecran

Puc. 118. Kapta apeBHux nopor CpennuzeMHOMOPbS

Puc. 119. IpeBHsis1 «puMcKasi» 10pora ¢ «JIexXauynuM Mnoauueickum». Mranus
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Puc. 120. dpesHsis nopora Ha KosnbckoM nosyoctpose. Poccust

Haiitu nzobpaxeHue caMOJBUXKYIIErocsl HA3eMHOTO APEBHETO TPaHC-
MOPTHOTO cpencTBa B HTepHeTe aBTOpY MoKa He yaanochk. B nnauiickoi
«Pursene» umeeTcst TOJIbKO YIIOMUHAHUE O JIETKOXOJHOU «KOJECHULIE Oe3
KOHSI», KOTOpast ABUraetTcs «Ha muThe Combl!l». OUeBUIHO, YTO UMEETCS B
BUIY KaKOM-TO BUJI TOTLIMBA LTSI IBUTATEJISI KoJleCHULIbI. M3 ieren cienyer,
YTO CEKPETOM M3TOTOBICHUS «ITUThsI COMBI» BIalle v TOJbKO Xpellbl. [laee
MPUBOASITCS TOJILKO COOOpaXKeHUsT OOIIETO MOPsiKa MO KOHCTPYKIIMU IPEeB-
HETo Ha3eMHOTO TPAHCITIOPTHOTO CPENCTBA MEPEIBIKEHUS:

— TPAHCHOPTHOE CPENCTBO MOIJIO UMETh Ta30T€HEPATOP U DJIEKTPOABU-
ratejau, Kak 1 Ha IPEBHUX IUPUKAOJISIX-BUMaHaXx;

— HauboJsee ONTUMATbHOU (hOPMOIA TPAHCTTIOPTHOTO CPEACTBA B ITOM CITY-
qae sIBJIIeTCs MPSIMOYTOoJIbHAs (hopMa IMPU HATMIMY HECKOJBKUX Iap KOJec;

— MpU LIMPUHE IPEBHUX JOPOT 10 4 M IIIMPUHA TPAHCTIOPTHBIX CPECTB,
U3 YCIOBUS BCTPEUHOTO pa3besnia, J0KHa ObITh okosio 1,5 M. YUTo-To Bpoze
MOIIHBIX KBaJPalMKIOB, KOTOPbIE MOTJIM UMETh HECKOJIBKO MPULIETIOB JIJIsI
TPaHCTIOPTUPOBKU TPY30B WJIH JIIOJCH;

— ofiHa U3 HOPM IPEBHETO TPAHCIIOPTHOIO CPEACTBA AOKHA HATTOMUHATh
(hopMy «KoJieCHUIIbI OOrOB» B IpeBHEUHAUICKOM Xpame (puc. 121).

JpeBHUI TpaHCHOPT MOT UMETH Pa3HYIO MOIIIHOCTb M Ha3HaUeHue — Te-
peBO3Ka JIIo/Ieil U Tpy30B Ha OTHOCUTEILHO HEOObIIIE PACCTOSTHUS (TTPU
OOJIBIIIMX PACCTOSIHUSIX, BEPOSITHO, UCTTOJIb30BATUCH AUPUKAOIIN), UCTTONb-
30BaHUE B CEJILCKOM XO3SIMCTBE 1JIsT 00pabOTKMU 3eMJIM, UCITOJb30BaHNE B
BOEHHBIX LIEJSIX U Ip. MeTajlinueckue, TacTMacCOBbIe U AepeBSIHHBIE Jie-
Tajqu IpeBHUX TPAHCIIOPTHBIX CPEACTB HE MOTJIM COXPAHUTHLCS 10 HAIIIETO
BpeMeHU 3a 6oJjiee uem 12 ThiC. JieT.
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Puc. 122. JIpeBHuii rpeiinep Puc. 123. CoBpeMeHHBI rpeiinep-31eBaTop
co mHekamu (?)

WmMeeTcs apeBHUI pUCYHOK, Ha KOTOPOM, TT0 MHEHUIO aBTOPA, M300pakeH
¢ ayieMeHTamMu (paHTa3uit rpeiiaep co mHekamu (puc. 122) mist cozgaHust
B3JIETHO-IIOCAIOYHBIX ITOJIOC 1151 aupuzkadieit Ha riato Hacka B [1epy. Ha
CTWJIN30BaHHOE N300paskeHIE IPEBHETO «MeXaHN3Ma-KaMHEEKKN» BITIEPBbIE
o6paTtun BHUMaHue CKIISIPOB B OAHOM M3 CBOMX KHUT. JIJIsl cpaBHEHUSI, HA
puc. 123 mokasaH COBpeMeHHBbIH Ipeiiep-3aeBaTop (Ha rpeiiaepe BMECTO
3aXBaTOB MCIIOJIB3YETCSI OTBAJI, @ BMECTO LITHEKOB MCIIOIb3YETCsI 3JI€BATOP).
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151 BBIpaBHUBaHMS IOPOTU C MEJIKMM IPYHTOM y00OHEee rpeitnep-a1eBarop,
HO TIpY POBHO# IUIoIIaAKe, KaK Ha r1ato Hacka, i coopa kamHeii ¢ mo-
clieAyIoIIel NX YKJIaAKOM 110 KpasiM pacuMIlEeHHOM 10pOry ynooHee rpeiiaep
C 3aXBaTaMM U IIIHEKAMMU.

B zakitoueHue pasaena oOpaTiM BHUMaHUE Ha U3SIIHYIO 30JI0TYIO MO/~
BECKY C U3YMPY/IOM, KOTOpasi Oblla OOHapyXeHa Mpu pacKkorkax JIpeBHEero
Hekpornoss B [Taname B 1940 . @urypka 3aragoyHoro cyiiecTBa MMeeT XBO-
CTOBYIO YacCThb... C IBYMSI peXyIIUMU auckamu (puc. 124). JInst cpaBHeHUS,
Ha puc. 125 nmokasaHa coBpeMeHHasl KaMHepe3Hasi MalllMHa ¢ PeXXyIIUMU
nuckamu. MHTepecHo, He npaBaa jau?

Puc. 125. OauH 13 BUAOB COBpEMEHHOM KaMHEPE3HOI MallluHbI
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1.6. OpyKue

OaHUM 13 apryMEHTOB, CTaBSIIIUX 10 COMHEHNE CYILIECTBOBAHME B IIPO-
1IJIOM BBICOKOPA3BUTOM LIMBUJIM3ALINY, SIBJISIETCS M300pakeHue Ha Oapesibe-
(hax mpeBHUX KaMeHHBIX XpamoB KamOomku, Maaun, Erunra u psina npyrux
CTpaH AOCTaTOYHO MPUMUTUBHOIO BOOPYKEHUSI BOMHOB — KOITUIA, TYKOB CO
cTpenaMu, cabesb 1 00eBBIX KoJecHUI. Jlo0aBrM, 4TO HAa M300paKEeHUIX
OapesibeoB APEeBHUX XpaMOB MHAMM BCTPEYalOTCsl BOMHBI C BAIXKPO (CM.
puc. 88) — opyxuemM, KOTOpoe, BEPOSITHO, ObLJIIO OCHOBAHO Ha MCITOJIb30Ba-
HUU yabTpa3Byka. CieayeT OTMETUTh, UTO BaIXKpa JIo[ieii He youBaa, a ToJb-
KO HeWTpaiu30Bajia Ha OIpeeIeHHOE BpeMsl.

O TakOM Xe MPUMUTHUBHOM BOOPYKEHUM, yKa3aHHOM BhI1lIE, TTOBECTBYET
IInaron B mnanorax o6 Arnantune «Kpurtuii» u «Tumeit». [1po Bamxkpy [1na-
TOH HE YIIOMUHAET BEPOSITHO ITOTOMY, UTO TEXHOJIOT'USI €€ U3rOTOBJIECHUS BO
BpeMEHa CyILIeCTBOBaHUS ATIaHTUIBI YKe OblIa yrepsiHa. OueBUIHO, YTO
HECMOTPS Ha BbICOYAMILINI YPOBEHb TEXHOJOTMYECKOTO PA3BUTHS IPEBHEN
LUBUIN3ALMH, TAKOTO ITPOABUHYTOTO OPYXKUS IJIsl YHUYTOXEHUS JTIONEH,
KakK B Hallli THU, B IPEBHOCTU MMPOCTO He cyliecTBoBaio. [TpaBna, uMeroTcst
CBeIeHMs U KOCBEHHBIE 10KA3aTe/IbCTBA O IIPUMEHEHUH SIIEPHOIO OPYXKUS.
N neno 31ech, BEPOSITHO, B TOM, UTO Y IIpeACTaBUTEIEH ApeBHEN [IMBUIM3A-
uu («0OroB») He OBLIIO HEOOXOAMMOCTU Pa3BUBATh OPYKUE UCTPEOJICHMS,
KOTOPOE CYIIECTBYET B HAIIIW IHU JUIS1 YHUUTOXEHUSI OOJIBIIOrO KOJUYECTBa
moaeit. CrepuBaroinm (hakTopoM /s HeAOMYLIEHUST KOH(PIMKTOB Ha 3eM-
JIe MOTJIO SIBJISIThCS SIAEPHOE OPYKKUE, KOTOPBIM Bilajesia TOJIbKO METPOITOJIMS
(«0orm») npeBHE LIMBUIN3ALINN.

PaccMoTtpum Goliee neTaabHO BB OPYXKUsI, KOTOPbIE YIIOMUHAIOTCS B
nuanorax [narona «Tumeit» u «Kputuii», 10cTaTOYHO MOIAPOOHO OMUCHIBA-
IOLIMX BOEHHYIO CTPYKTYPY ATJIAaHTUbI U BCKOJIb3b — Mpa-Ipenuu u npa-
Erunra. C 60b11101i 10JIei BEpOSITHOCTH MOXKHO YTBEPKIATh, YTO 3TU FOCY-
JapcTBa BO3HUKJIM MOCJIe TMOEIN ApeBHEN UMBUJIM3ALUY IpUMepHO 12,8
TBIC. JIET Ha3aJ W HAcJedOBaIM OT Hee OYeHb MHOTO€, B TOM YHCJI€ 1 BUIbI
opyxusi. BoT onrcaHue BOOpy:KeHHbIX CWJI ATiaHTUAbI B auajore [1natona
«Kpurtnii»: «...9T0 Kacaercs 4mcia MyKeil, IIpUrogHbIX K BOMHE, TO 3[0eCh
CYLIECTBOBAIM TaKMe YCTAHOBJIEHUS: KaXIbIif y4aCTOK paBHUHBI JOJKEH
OBLI IIOCTaBJISITH OQHOTO BOMHA-TIPEIBOAUTEIS, IPUYEM BeJIMYMHA KaXKIOTO
ydacTKa OblIa JeCsTh Ha IeCSITh CTaIMEB, a BCET0 Y4aCTKOB HAaCUUTHIBAJIOCH
LIECTHACCST THICSIY; a T€ IPOCThIE pATHUKM, KOTOPhIE HAOMPaICh B HECUET-
HOM YMCJIE U3 TOP U U3 OCTAJIbHOI CTpaHbl, COOOPa3HO C UX JIEPEBHIMU U
MECTHOCTSIMHU, pacIpeIesinuch IO ydacTKaM MEXIY MPeIBOIUTEIISIMU.
B ciyyae Bo¥HBI, KaXIblii IPeaBOAUTEb 00513aH ObLI MOCTAaBUTh IIECTYIO
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yacTb 00EBOM KOJIECHULIBI TAK, YTOOBI BCETO KOJIECHUIIL OBLIO JIeCSATh THICSY,
a CBEpX TOTro JIByX BEPXOBBIX KOHEN C IByMSI BCAllHUKAMMU, YIIPSIKKY U3 ABYX
Jiolajei 6e3 KoJleCHUIIbl, BOMHA C MaJIbIM LIIMTOM, CITOCOOHOTO COUTH C Hee
U1 OUTBCS B TellieM 0010, BO3HUILY, KOTOPBI MpaBu Obl KOHSIMU YIIPSIKKU,
JIBYX TOTUTUTOB (TS>KEJIOBOOPYKEHHBIX BOUMHOB C OOJIBIIIMMU LIMTAMU, KO-
POTKHMMU Me€YaMU 1 KOTIbSIMU; IPUM. aBTOpa), 1O JBa IyYHUKa 1 MpalllHUKa,
10 TpOe KaMHeMeTaTe el U KOTIEUIIIMKOB, TI0 YeThIpe KOopade bIInKa, 4TOObI
Habpasoch TOCTATOYHO JIO/Iei Ha 001ee YUCIIO ThICSUU ABYXCOT KOpaOJIeid.
TakoBbI ObLIM OTHOCSIIIMECS K BOMHE IpaBuUja B 00J1acCT CaMOro Laps; B
JIEBSITU IPYTUX 00JacTsIX ObUIM U Ipyrye MpaBuia, usjaraTb KOTOpbIe MO-
Tpe©oBajo Obl CAUIIIKOM MHOTO BPEMEHM».

M npuBenem KopoTkoe onrcaHue opyxxusl npa-Erunta u npa-Ipeunu B
nuanore [Tnarona «Tumeii»: «...BOMHCKOE COCTIOBUE, KaK Thl, TOJKHO OBITh,
3aMEeTUJI caM, OTIIEJEHO OT MPOYMX, M UJIeHaM €ro 3aKOH TMpeANUChIBaeT He
3a00TUTHCSI HU O YeM, KpoMe BOMHBI. J100aBb K 3TOMY, UTO CHaPSIXKEHbI HALLIU
BOMHBI IIMTAMU U KOTIbSIMU, 3TOT PO BOOPYKEHUS ObLI sIBJieH OOTMHEH, 1
Mol (ipa-Erurier) BBesiu ero 'y ce0si iepBbIMU B A31HU, Kak Bbl (1pa-Ipenus) —
MEepPBLIMU B BaIlIUX 3EMJISIX».

Onucanue [11aToHOM TPUMUTUBHOTO, C HAIIEH TOYKM 3PEHUSI, OPYKHUS
ATiaHTUIBI U nipa-Tperuu mo3Boiniao u3BecTHoMy uccienoBatento CKisi-
pPOBY Ha YeTBepTOM che3lie Pycckoro odiecTBa no uzyuyeHuio npodiem At-
nantuael (POUTIA), kotopslii mpoxonuia 20—21 anpens 2015 . B Mockae,
clenaTh BBIBOM, UTO ATJAHTHIA SBJSIACh IUBUIM3AIMEl HU3KOTO YPOBHS,
KOTOPYIO CMOTJIM MOOEINUTh MPEIKU I'PEKOB C KOMbSIMU U IMTPOCTEUILIMMU Me-
TaTeIbHBIMU OpYIUsIMU. Y 3TO OUeHb MHTEPECHBIN BBIBOM, TaK KaK U3 HETO
CJIe/lyeT, YTO U MpeAIIeCTBYIOIIAs IMBUIM3aLIMs, 001aaro1asi TOUHO TaKUM
XK€ OpyXXKMeM, Kak U ATJIaHTHAA, TAaKKe SBISIaCh LIMBUJIM3AIME HU3KOTO
ypoBHsi. OIHAKO HEOCITOPUMbIE BbICOUANIIINE TEXHOJIOTUU CTPOUTEIbCTBA
JIPEBHMX KAMEHHBIX COOPYXEeHU, HanpuMmep B MHAMM, TOBOPST 00 obpat-
HoM. TakMMU TEXHOJOTUSIMU CTPOUTEbCTBA Hallla IMBUJIM3AIIMS ellle He
obsamaet. Kaxk ke Torma paccMaTpuBaTh HATMYUE TOJIHKO MTPUMUTUBHOTO
BOOpPY>KEHUsI y APEeBHE BHICOKOPA3BUTON IMBUIMU3ALIMN?

BeposTHO, OTBET Ha TaHHBII BOIPOC CIEAYeT UCKATh B pa3HBIX MUPOBO3-
3peHUsIX (MIEONOTUSIX) MpeIcTaBUTeIeil IpeBHel HMBUIN3ALUU («OOTOB»)
u Hac — Homo sapiens. Ctapblii 1 MyIpbiii erUIETCKUMA XKpell B Auajiore
[Tnarona «KpuTtuii» oTMeTHII pa3HUILY 3TUX MUPOBO33PEHUI CAeIYIOUIUMU
MbIcTIIMU: «CTOJIb BEJIUKYIO 1 HEOObIUaiiHYIO0 MOIIIb, TIPeObIBaBIITYI0 HEKOT'-
Jla B TeX CTpaHax, 00T yCTpOWJ TaM U HanpaBuJI MTPOTUB HAIIKX 3eMeJib, CO-
IJIACHO TPEeJaHuIo, 110 cienytolei npuurHe. B npogoykeHne MHOTUX T0-
KOJIEHM I, MOKYy/la He UCTOLIMIAaCh yHACel0BaHHas OT Oora nmpupoja, rpa-
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BUTEIU ATIIAaHTUIBI TOBUHOBAJIMCH 3aKOHAM U KWJIN B IPYKO€ CO CPOTHBIM
UM 00KECTBEHHBIM HayaJOM: OHM OJIIOJIM UCTUHHBIN U BO BCEM BEJIUKUIA
CTPOI MBICJIei1, OTHOCWJIUCH K HEM30EKHBIM OTIPENeTICHUSIM CYIbOBI U IPYT
K JAPYTY C pa3yMHOI TepHeInBOCThIO, Mpe3upast Bc€, Kpome 100poaeTeu,
HU BO YTO HE CTaBUJIM OOTATCTBO U C JIETKOCTBIO MOYMTAIM UyTh JIU HE 3a 10-
cajiHoe OpeMsl Tpyibl 30J10Ta U TPOUUX COKpOBUIL. OHU HE MbSIHEIU OT PO-
CKOIIIM, HE TePsIId BJIACTU HaJl COO0I U 3paBOTo paccyaKa 1o/ BO3eiCTBI -
eM 0orarcTBa, HO, XpaHsl TPE3BOCTb YMa, OTUETIMBO BUIEIU, UTO U 3TO BCE
00513aHO CBOMM BO3pacTaHKeM O0IIEeMY COTJIacuI0 B COSAMHEHUH C 100pO-
JIeTeJIbl0, HO KOTJIa CTAHOBUTCS MTPEAMETOM 3a00T U OKa3bIBA€TCS B YECTH,
TO M CAMO OHO MAET IIPaXOM U BMECTe C HUM TMOHET no0poaeTesb. [Toka oHu
TaK paccyxxjaiu, a 00XkecTBeHHasi TIpUPojia COXpaHsijia B HUX CBOIO CUJTY, BCE
WX IOCTOSIHME, HAMU OINMCcaHHOe, Bo3pacTano. Ho korma yHacienmoBaHHast
oT Oora 10J1s1 ocjiabejia, MHOTOKPAaTHO PacTBOPSISICh B CMEPTHOM MpUMeECH,
1 BO300J1a1aJ1 YeJJOBEYECKUI HpaB, TOTIa OHM 0Ka3aJlCh HE B COCTOSTHUM
JIoJiee BBIHOCUTB CBOE OOraTCTBO M YTPATUIIM OJIaTOIIPUCTOMHOCTD. [J1s1 TOTO,
KTO yMEEeT BUIETh, OHU SIBJISITU COOOM MMOCTHITHOE 3peulile, MO0 MTPOMOTAIN
caMylo MPeKPacHYIO U3 CBOMX LIEHHOCTE; HO HECTTOCOOHBIM YCMOTPETh, B
9YeM COCTOMT UCTUHHO CYACTIIMBAsS KM3Hb, OHU Ka3aJTMCh MPEKpacHee M cYacT-
JIMBee BCEro Kak pa3 Torjaa, KOorjaa B HUX KuIieja 0e3yaepkHast XXKaJHOCThb
U CUJIa».

[TnaTtoH yctamu Xpelia roBOPUT O TOM, UTO B HAC, B JTIOASIX PA3yMHBIX, HE
0CTaJIoCh «00KECTBEHHOTO Havana». M, Kak cieacTBue, Mbl CTaJIA OYeHb M30-
OpeTareSibHbI B CO3aHUU OPYKUS TSI YHUUTOXEHMSI 00JIbIIIOT0 KOJIMYECTBA
cebe momoOHbIX. «boram» Takoe opykue ObLIO IIPOCTO HE HYXKHO, I OHU HE
3aJIyMbIBJIUCh O €r0 CO3JaHU1 1 Pa3BUTUM.

Yepes ThICAUYETETHUS TOUKY 3PEHUSI ETUIIETCKOTO Xpella Ha pa3HULLy Ue-
0JIOTHiA «00OTOB» U JItoiell pa3yMHBIX Pa3aean U3BECTHBIM aHTJIMIUCKUI 1C-
cienoBatesib U nucarenb Jxeitmc Yepusapa (cM. puc. 392). B Hauane nipo-
11IJIOTO BeKa OH ITPOBeJT KPOTTOTJIMBbIC UCCIEIOBaHUSI U TTIOMCKH J10KA3aTeTbCTB
CyllleCTBOBaHMS B THXOM OKeaHe JereHAapHOTo KOHTMHEHTa My (cM.
puc. 391) ¢ MeTponionueil ApeBHel nuBuan3anuu Haakamns. Pe3yabraThl uc-
cnenoBanuit Y€puBapa M3M0KUI B CEpUM MHTEPECHENIITMX KHUT, HAUYMHAs C
«3aTepsTHHOTO KOHTMHEHTa My, IpapoarHbI YejoBevecTBa» (1926), mmo3xe
nepeu3TaHHOM KakK «3aTepssHHbIM KOHTUHEHT My» (1931), 1 npyrux KHUT 13
aroit cepun — «Jletn My» (1931) u «CBsiiiieHHBIE CUMBOJIBI My» (1933).
Y€puBapa oTpHUIIAT SBOJIOIIMOHHOE Pa3BUTHE YEJIOBEUECTBA, CYUTAST HEBO3-
MOXHBIM TTPOMCXOXAEHUE BEICOKOPAa3BUTOM KyJIbTYpbl Haakasist Ha KOHTH-
HeHTe My OT NIpUMUTUBHBIX ITEpBOOBITHBIX KyabTyp (Homo sapiens?!). Ue-
JIOBEUECTBO, 10 €T0 MHEHMUIO, MOSIBUJIOCH B pe3yJibTaTe 00KeCTBEHHOTO CO-
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TBOPEHMSI, U U3HAYAJIbHO OBIIO BBICOKOPA3BUTHIM, OJarOPOAHBIM U
LIMBUJIM30BAHHBIM.

K riny6okoMy coxanaeHunIo, UMEIOLIerocst Marepuasa 00 OpyKuu ApeBHEN
BBICOKOPA3BUTOI LIMBUJIM3ALIMU HE TaK MHOTO. HO BO3MOXHO, UMEHHO B
3TOM U CJIeMyeT MCKaTh OTBET 00 OTHOIIEHUH «OOTOB» K OPYXKUIO TSI Macco-
BOTO YHUUTOXEHUSI cebe MoJo0HbIX. «BbIcCOKOpa3BUTHIM, 06J1aropoiHbIM U
LIMBUJIM30BaHHBIM» MPEACTABUTEIISIM IPEBHEN LIMBWIN3ALMU B pa3BUTUU
TaKOTO OPYXUsl He ObLIO HUKaKOM HeoOX0auMOCTU. OHH, «...XpaHs TPEe3BOCTh
yMa, OTYETJIMBO BUAEIH, UTO 1 3TO BCE (0OraTCTBO U BCeoOllee 0J1arormnoy-
yue?!) 00513aHO CBOMM BO3pacTaHUEM O0IleMYy COTJIACUI0 B COEAMHEHUU C
nobpoxaeTesibio». [106aBUM, UTO «...TIPABUTENN ATIAaHTHUIBI TOBUHOBAINCH
3aKOHaM U XWJIU B IpyX0e CO CPOAHBIM UM O0KECTBEHHBIM HAaYajOM...».
A TIpaBUTENIN ATJIAHTHbI ObLIY MPSIMBIMU TOTOMKAMM MPEACTaBUTEEN 1PEB-
Hell BBICOKOPa3BUTON LIMBWJIM3ALIAN.

BeposiTHO, B McTOKax BbIcOYaliieil KyJIbTYphbl APeBHEN IUBUIM3ALIUY Oe-
peT cBOe Hayajlo CUHTOU3M, SIBJISIIOLIUIACS OMHUM U3 OCHOBHBIX MUPOBO3-
3peHuil B ANMOHNM U CIIyKalllMii OCHOBOM JUISI a3MaTCKOTO Oyaau3Ma U Ku-
Taiickoro KoHgyimaHcTBa. CIOBO «CMHTO» CJI0XEHO U3 ABYX UEPOTTU(OB U
MEPEBOIUTCS KaK «ITyTh 00roB». OOIIMM IS BCEX MOCea0BaTe/Ieil CUHTO-
U3Ma SIBJISIETCsI Bepa B KaMu — 00XKeCTB SITOHCKOTo npoucxoxaeHus. CioBo
«KaM1» 0003HaYaeT 00XKeCTBEHHBIH TyX, KOTOPBIH, C TOUKU 3PEHUSI CUHTO-
KWCTOB, TIPUCYILL CUJIaM MTPUPOJIbI, )KUBOTHBIM, MPUPOIHBIM O0bEKTaM U JIIO-
M. B cuHTOM3MeE HET pa3BUTOrO OOrocioBUs, OTCYTCTBYET KAHOHU3UPO-
BaHHOE CBSIIIIEHHOE MUCcaHKue, HO BaxKHel1lel YaCcThio Bepbl SIBJSIETCS T1O-
KJIOHEHHUE TIPUPOIE.

HMHtepecHo, uto B Poccuu Beeria cyliecTBoBalia M CYLIECTBYET MpakKTUKa
OCBSIIIIEHUST TPUPOTHBIX BOAHBIX UICTOUHUKOB, HAIIpUMEDP, POIHUKOB WU
11eJIeOHBIX UCTOUHUKOB. CBSITbIE MCTOYHUKHU C KyTaJIbHIMU UMEIOTCS TIPU
MHOTHX XpaMax 1 MOHACTBIPSIX. MBI TOXKE SIBJISIEMCSI TOCTIEIOBATEISIMUA CHH -
TOM3Ma — «IyTH OGOTOB»?!

Kak cunrtaroT yueHble, OCBSILIEHUE TTPUPOIHBIX BOAHBIX MICTOUHUKOB HE
nMeeT HaydyHoro obocHoBaHusl. Ho, BO3MOXHO, ecTh uCTOpUYecKkoe 000-
CHOBaHME JIJIsI OCBSILIEHUS IPUPOIHBIX OOBEKTOB?
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2. CNOCObbl BbIXXKUBAHUA HALLUX MPEAKOB
NMPU KATAK/TIUSMAX — 3AWLUTHBIE COOPYXKEHMUA,
CKOTOBOACTBO U TEPPACHOE SEMJIEAENUE

2.1. HasHayeHune U TeXHONOrMU CTPOUTENbCTBA APEBHUX KAMEHHbIX
M 6ETOHHbIX COOPYKEHMIA

K HacrosiieMy BpeMeHH Ha IJIaHeTe 00HApYKeHO 0O0JIbIIIOE KOJUUECTBO
JPEBHUX KAMEHHBIX HA3eMHBIX COOPYKEHMI, a TAKKE MMOJ3EMHBIX COOPYKe-
HUI 1 MTelep 3HaYUTEeIbHOM MPOTSKEHHOCTHU. Psin poccuiickux ncciieaoBa-
TeJieii MOA3eMHBIX COOPYKEHUI — TUTTEPOB — YTBEPXKIAET, YTO ITOJ MHOTHU -
MU KPYIHBIMH FOpOIaMHM IJIaHEThl UMEIOTCS ApeBHUE nmoa3emenbs. Mccie-
JoBaTeJn oOpallai BHUMaHUE HA TO, YTO IMTOKPBITUS MacTad U APeBHUX
MOJA3EMHBIX COOPYKEHUI B 1oanMHe [13bl B ErunTe BoIMOTHEHBI U3 MACCUB-
HBIX KAMEHHBIX IIJIUT, KAaK OBl 3aIIMIIAIOIINX TTOMEIIEHUST OT BO3MOXKHBIX
«OoMOapaIMPOBOK» ¢ HeOec. MacCUBHbIE IJIUTHI YJIOXKEHbI B TOKPBITUSIX JOJIb-
MeHOB. CKaJibHbIE XpaMbl C KO3bIpbKAMU Y BHYTPEHHUMU MOMEILCHUSIMU
TaKxKe BBIMJISIAST HaleXKHBIMU YOSXKUILIAMU ITPU HEOECHBIX «0oMOapIupoB-
Kax». B CBSI3M C BBIIIEU3IOKEHHBIM, BO3HUKAIOT JTOMBICIIBI 1 MU(DHBI O TJ1a-
HETapHbIX BOMHAX B TJIyOOKOI IPpEeBHOCTH, B TOM UYMCJIE U C YIaCTUEM MHO-
IUTaHEeTSH. B crieayromnmx noapasneiax KHUTY paccMaTpUBaeTCs MoapoOHast
nHGOpMAaLUs 0 TAKUX APEBHUX COOPYKEHUSIX, KaK CKaJbHbIE XpaMbl, 10J1b-
MEHBI U TTOJ3eMHBIe COOpYKeHUsI. IX KOHCTPpYKTUBHbBIE PEIICHUS CBUIC-
TEJIbCTBYIOT O TOM, UTO MEPEUNCICHHBIE COOPYKEHMSI, a TAKXKE 0JIaroycTpo-
€HHBIE TIeIIePhl MMEJIM OAHO 1 TO Xe IIpeIHa3HaYeHIe — CIIaceH1e Hacee-
HUS TIAaHEThl OT METEOPUTHBIX O0MOApAUMPOBOK B MpoliuioM. Ciaenyet
00paTUTL BHUMAHUE Ha TO, YTO MPAKTUUECKU BCE Ha3eMHbIE KAMEHHbIE CO-
OPYXXEHMSI pacrojiarainuch psaoOM ¢ UCKYCCTBEHHBIMM UJIU €CTECTBEHHBIMU
BomoeMaMu (MOpSIMU, PEKaMU, 03€paMu), IIPU 3TOM BXOJbI COOPYKEHUI
OPUEHTUPOBAJINCh UMEHHO B CTOPOHY BOIOEMOB, UTO MO3BOJISIIIO M30€XaTh
3aIBIMJICHUST IIOMEIEHUI TP METEOPUTHBIX O0OMOapAMPOBKAX U COITYTCTBY-
o1Mx UM noxapax. OTae/bHbIe KAMHU B TOJbMEHAX THIATEIbHO MTOATOHS -
JIUCh APYT K IPYTY, YTOOBI HE JOITYCTUTD MOMAIaHMUSI AbIMA OT IOXKAPUII BHYTPh
TIOMELEHUA.

Bo3HUKaeT ecTeCTBEHHBII BOIIPOC, KAKKE U3 CYIIECTBYIOIINX IPEBHUX
KaMEeHHBIX COOPYKEHUI CTPOUJIMCH paHblile, a Kakue nosxe. M eciu roBo-
PUTH O CKAJIbHBIX COOPYKEHUSX U TTOA3EMHBIX TOPOJIAX, TO OTBETUTH HA 3TOT
BOIIPOC OUeHb He TTPocTo. KOHEUHO, [JIs1 CTPOUTENBCTBA CKAIbHBIX COOPY-
KEeHUI TpeboBaiach 00Jiee MOIIHAS U TEXHOJOTMUHAS TEXHUKA, YeM IS
CTPOUTEbCTBA MOA3EMHbBIX TOPOJIOB B OTHOCUTEIBHO MITKUX rpyHTax. Ho
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MPAaKTUYECKU BCE CKAJIbHBIE COOPYKEHUSI NUMEIOT MOA3EMHYIO YacTh, 8 MHO-
I 9Ta NOA3eMHasl YacThb SIBJISIETCS LIeJIbIM ropoaoM. OTHAKO MOXHO OJJHO-
3HAYHO YTBEPKIATh, YTO CTAPESUIIMMU KAMEHHBIMU COOPY>KEHUSIMU Ha 3eM-
Jie SIBJISIIOTCSI KypraHbl, KOTOpbIe B AMOHMM Ha3bIBalOT KohyHaMu, a B Mek-
CHKe, IJIS1 TIPUBJICYEHHSI OOJIBIIETO KOJTUYECTBA TYPUCTOB, — MPaMUIAMU.

[Tpu HaTMYMK OTPOMHOTO KOJIMYECTBA APEBHUX KAMEHHBIX COOPYKEHU I
OIIHUM 13 BaXXKHEHIIIMX BOIPOCOB SIBJISIETCS UX AaTUpoBaHue. B HacTosee
BpeMsI BO3pacT KaMEHHBIX COOPYKEHM I OLIEHUBAETCSI TOJIbKO KOCBEHHO IO
pe3yibraTaM paaIuoyTIepoOIHOTO TaTUPOBAHUS OPTaHUYECKUX OCTAaTKOB B
CaMUX COOPYXEHUSIX WU BOJIM3U OT HUX B KYJBTYPHBIX ciiosix. Ho gaxe B
COBPEMEHHOM BHJIE 3TOT METOJI HE YIUTHIBAET MHOXKECTBO (haKTOPOB — SIIep-
HbIe UCTTbITaHUs, paboTy ADC U ByJKaHUYecKre u3BepxkeHus. Kak qokasbl-
BaeTcs B pasaeiie 1.4.2 1aHHOI KHUI'M, siiepHas SdHepreTukKa MorJjia cylie-
CTBOBaTh U B npoliioM. [Teproanueckre Karakjin3Mbl Ha 3eMJie B MPOILILIOM
(MeTeopuTHbIE OOMOAPAMPOBKHU, MaJleHNE aCTEPOUIOB U ByJIKAHUYECKHUE
U3BEPXKEHMST) MOTJIM CYILIECTBEHHO BJIUSITH Ha cojepxkaHue usororna 14C B
OKpYy>Kalolllel cpene 1, Kak CJIEeACTBUE, B JKMBBIX OpraHM3MaX U PaCTEHUSIX.
PesynabraToM Bcero BhIIIENEPEYMCICHHOTO MOXET ObITh CABUT B CTOPOHY
«OMOJIOXKEHUST» TIPU MCCEAOBAaHUM apXeoJoraMM IPEBHUX OPTaHMIECKUX
OCTaTKOB PaOyIIePOIHBIM METOIOM.

HcnpaButh cUTyal1io MOXHO C UCTIOJIb30BAaHUEM HEABHO pa3paboTaH-
HBIX METOA0B JIIOMUHECLIEHTHOTO TaTupoBaHusi. OHO OTHOCUTCS K TpyTIIie
METOIIOB XPOHOJOTUYECKOTO AATUPOBAHUSI, TIO3BOJISTIOLINX ONPENETUTh, KaK
JJaBHO MUHEpaJIbHbIE 3epHA B TTOCAEIHUI pa3 MOABEPraJIuCh BO3ACHCTBUIO
COJIHEYHOTO CBETA WJIU IOCTaTOYHOro Harpesa. C UCIOIb30BaHUEM DTUX ME-
TOJ0B apXeO0J0Tr¥ CMOTYT JOCTATOYHO TOYHO YCTaHABJIMBATh JaThl Havaia
CTPOUTEILCTBA IPEBHUX KAMEHHBIX O0bEKTOB.

CnpaBoYHbIN MaTepuan

PaguoyrnepogHoe gaTMpoBaHMe — PasHOBMAHOCTb METOAa Paano-
M30TOMHOro AAaTUPOBaHMUA, NPUMEHsAeMan 48 onpegeneHns Bospacra
OPraHMYecKMX OCTAaHKOB NYTEM M3MEPEHUA COAEPIKAHUA B MaTepuane
pagMoakTMBHoOro nsotona 14C no oTHOWEHMUIO K CTabWbHbIM M30TOMAM
yrnepogaa.

MeTog paguoyrnepoaHoro 4aTMpoBaHusa NpeasioxKeH Yunnapaom
In66mn (puc. 126) 8 1946 r., 3a uto emy b6bina npucyxaeHa s 1960 r. Ho-
6eneBcKan nNpemus no XMmuu.

McxopHble npeanonoxeHus Jinbbum, Ha KOTOPbIX CTPOUTCA METOoZ,
pagmMoyrepoaHOro AaTMPOBAHUA, 3aK/10YAOTCA B TOM, YTO COOTHOLIEHWE
M30TOMOB yrnepoaa B atTMochepe BO BPEMEHU U MPOCTPAHCTBE He Me-
HAETCA, a coAeprKaHNe N30TOMOB B KMBbIX OPraHWM3MaXx B TOYHOCTH COOT-
BETCTBYET TeKyLLeMy COCTOSHMIO aTMochepbl. OgHaKo, Kak bblio ycTa-
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HOBNEHO B Aa/ibHeNLEeM, 3TU NPeaNOoN0XKEHNUA CrpaBeaanBbl UL b NPU-
6113nTenbHO. NMOHUMaHMeE NPOLLECCOB, CBA3AHHbIX C Yr/1ePOAHbIM
obmeHOM B Npupoae U BAUAHUEM 3TUX NPOLLECCOB HA COOTHOLIEHUE
M30TOMOB B 6UONIOrMYECKMX 06 bEKTAX, ObIN0 JOCTUTHYTO He cpasy. Takum
06pasom, NCNob30BaHWE PaANOYINEPOAHOrO MeToda 6e3 yuéTa aTux
3 deKToB U BHOCUMbIX MMM NONPABOK CNOCOHOHO NOPOAUTL 3HAUUTENb-
Hble OLUMOKM (MOPSAAKA TbICAYENETUSA), YTO YACTO NPOUCXOLNIO0 Ha PAHHMX
3Tanax pa3BuTnA metoga 4o 1970-x rr. B HacToALLee Bpema ANA NPaBUb-
HOro NPMMEHEHNA MeToAa NPOM3BEAEHA TLLLATEIbHAA KAIMOBPOBKA, yuu-
TbIBAOLL,AA U3MEHEHWE COOTHOLLIEHMA U30TOMOB A/1A PA3/INYHbIX 3MOX U
reorpad®uyecKmx PerMoHoB, a Takxe cneunduKy HakonJeHna pagmoak-
TUBHbIX U30TOMOB B }KMBbIX CYLLECTBAX U pacTeHuAX. KaanbposoyHasn
KpuBas IntCall3 nocTpoeHa oTae/bHO A5 ceBePHOro U toxHoro (SHCal13)
nosywapui, oxasatbiBaeT nocnegHue 50 000 net 1 nonyvyeHa Ha OCHOBa-
HUM TbICAY U3MEPEHUI TOYHO AaTUPYEMbIX APEBECHbIX KONeL, AePEBbLEB
(nocneaHme 12 000 neT), roaoBbIX NPUPOCTOB KOPA/ZIOB N OT/IOXKEHUN
dopammHundep. CpaBHeEHME OT/IOKEHMIN HA AHE ANOHCKOro o3epa Cynrewy
3a nepuog c 12 000 go 40 000 net Hasapg c MHpopMaLMen, MoNyYeHHOM
LEeHAPOXPOHOM0ramMum NP aHanm3se ApeBecHbIX KoJel, NPUBeso K BHe-
CEHWI0 NOMpPaBOK, CABUHYBLUMX AaHHble B npowaoe Ha 300-400 ner.
KannbposKa a8 MOPCKMX 06BEKTOB BbINMONHAETCA NO OTAE/NbHOM KPUBOM
Marinel3, nocKkosbKy CKOpoCTb 0BMeHa yr/iepoaa B MOPCKOM pesepByape
measeHHee atmocdepHoro. B cBoém cosBpemeHHOM BuAe, braroaapsa
CO34aHUI0 KaIMbpPOoBOYHbIX WKan IntCal20, SHCal20 n Marine20, Ha ncTo-
puvYecKoM MHTepBase (OT AeCATKOB N1eT 40 55 TbiC. IET B NPOLLIOE) paamo-
YrNepPOAHbI METOA MOMKHO CYUTATb AOCTAaTOYHO HAZLEKHbBIM M KAaYeCTBEH-
HO OTKa/IMBPOBaHHbIM HE3aBUCMMbIM METOAOM AATMPOBAHUA NPpeaMeTOB
61ONOrMYECKOro NPOUCXOXKAEHMA.

Puc. 126. Yunnapa ®@pank JIno66u (1908—1980) —
YUEHBIA, (GPU3UK, XUMUK, 1300peTaTesib
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Mo cocTtoanuio Ha 2019 r., npeaenbHaa TOYHOCTb PagMOYI/IepPoOAHOro
0AaTUPOBaHUA cocTasaseT 15 net (ABa cTaHAAPTHbLIX OTKIOHEHUSA, A0-
BepUTE/IbHasA BEPOATHOCTb 95 %), MpU 3TOM AN HONbLIMHCTBA BPEMEH-
HbIX NepPMOAOB 3a nocsiegHue 3 TbiC. IET NOTPELIHOCTb U3MEPEHUs, 06-
yC/NIOBNEHHasA NOrpeLHOCTAMU KaAMOBPOBOYHOM KPUBOM, COCTABUT He
meHee 50 ner, a 3a nocnegHue 10 Tbic. neT — He meHee 100 net. MeHbLwan
NorpeLHoCTb AOCTUraeTca B Nepmoabl, Koraa cogepaHue 14C B atmo-
cdhepe OTHOCUTENIbHO BLICTPO M3MEHSAETCA (KPyTble y4aCTKM KannbpoBoy-
HOM KPWMBOI1), TOrA4A Kak Ha NMOMOrMX y4acTKax KaIMbpoBOYHOM KpUBOW
YYBCTBUTE/IbHOCTb METoAa Xy*Ke. [TorpeLlHOCTb 3aBUCUT TaKKe OT COCTO-
AHUA 06Pa3L,OB M XMMUYECKOTO OKPYKEHUS, B KOTOPOM OHW HAaXOAUUCD.
Mpu npodeccroHanbHOM aKCNepTU3E PALMOYINEPOLHBIM METOLOM SKC-
nepT 06bIYHO YKa3bIBAET AOBEPUTE/bHBIN MHTEPBA, B PaMKax KOTOPOro
HaxXo4MTCA NOrPELLHOCTb ONpeaenAeMoro BO3pacTa KOHKPEeTHOro ob6pas-
ua. Chegyet OTMETUTD, YTO B ONpeseneHmnn pagmoyriepoaHoro Bo3pacra
C UCNONb30BaHNEM KanMBPOBOYHOM KPUBOM MCMNONb3YETCA YCAOBHbIN
«nepuog nonypacnaga Jin6éu» ana 14C, paBHbIA NO COrNalleHUIO
5568 rogam. OH oTMyaeTca oT nepmoga nonypacnaga 5,70+ 0,03 Toic. ner,
ycpeaHEHHOro no Hanbonee TOYHbIM NABOPATOPHbBIM U3MEPEHUAM U
LUTUPYEMOTO B AAepHO-bM3NYecKMxX 6aszax faHHbIX. ITO COrnalieHne
NPUHATO B 1962 r., 4TOBbI COXPAaHUTb COBMECTUMOCTb C PaHHMMU pabo-
Tamu. OT/IMYMe YCNOBHOIO Nepuoaa nosypacnaza oT 4eNCTBUTENbHOMO
YK€ YUTEHO B KaZIMOBPOBOYHBIX KPUBBIX.

OfHaKo pagmoyrnepoaHblii METOL He YYUTbIBAET, YTO pPeakumum npu
o6paszoBaHum n3oTona 14C NpoTeKatoT Kak B BEPXHUX CNosAX aTmocdepbl
nog, BO34encTBMemM KOCMUYECKOTO n3nydeHns (npu obpasoBaHnmM npu-
poaHoro nsotona 14C), Tak 1 Np1 06pa3oBaHNN TEXHOFEHHOTo paguoyrie-
poaa B pe3ysibTaTe aTOMHbIX B3PbIBOB M PabOoTbl aTOMHbIX PEAKTOPOB.
B BogorpaduToBbix peakTopax obpasytowminca Ha as3ote nsorton 14C
NPaKTUYECKM LLeIMKOM BbIHOCUTCA B aTMocdepy. Kpome Toro, B peakTopax
3TOro TMNa YacTb obpasytowerocs nsotona 14C nonagaeT BO BHELIHIOW
cpefy € XUAKMmM cbpocamu B BUAE PAaCcTBOPUMBIX KapboHaToB 1 yrie-
KMCNoTbl. CyLLEeCTBYOT MOHATUA IOKAZIbHOIO M N106a1bHOrO 3arpsA3HeHUA
paguoyrnepofom. MCTOYHMKOM NOKaNbHOMO 3arpA3HEHUA MOXHO pac-
CMaTpMBaTb HE TO/IbKO aTOMHbI B3pbIB, HO U Kaxayto ASC, u3oTonHble
NPOM3BOACTBA MO NOAYYEHUIO NpenapaTos, MeyeHHbIX 14C, Hay4yHO-UC-
cnepoBaTenbCKkue yupexgeHma. CpefHee NocTynaeHme peakTopHoro
nsoTona 14C B OKpY*KaloLLy OPraHUKY (No4mM 1 pacTeHun), HaXo4ALLLYOCA
B palloHe AeNCTBUA TaKOro UCTOYHMKA, YBE/IMYMBAETCA B LECATKMU U COTHU
pa3. nobanbHOe paanoyriepogHoe 3arpa3HeHME OKpyKatoLwen cpeapl
CBA3aHO C Pa3BUTUEM aTOMHOMW IHEPreTUKN B LLEeIOM U AA0EPHBIMU UC-
nblTaHUAMU. Mpu TepmosaepHbIx B3pbisax 90 % pagmaumoHHoro poHa
B aTmocdepe obycnosneHo notonom 14C. Kak NoKasbiBatOT pacyeThl,
eXxerogHoe NocTynjeHne ykasaHHoro Bbiwe n3otona 14C B opraHuMsm
YesioBeKa C NPOAYKTaMU NMUTAaHMA MOXKET NPEBbLICUTb ECTECTBEHHbIN NYTb
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noctynnexnuns 14C B coTHM pas 1, no noacyetam C.M. ApmoHeHKo, byaeT
cKasbIBaTbcA 11 000 neT, 3aTpoHyB 300 noKosieHUn noaen.

JIloMUHEeCLLeHTHOEe AaTUPOBaHME OTHOCUTCA K rpyrnne MeToA0B Xpo-
HONOMMYECKOTo AaTUPOBAHMA, MO3BOIAOLWLMX ONPEeAeNTb, KaK AABHO
MUHepanbHble 3epHa B NOC/AeAHUI pa3 NoaBepraamcb BO34eNCTBUIO
CO/THEYHOrO CBETA UM JOCTAaTOYHOIO Harpesa. ITOT MeTo, O4YeHb None3eH
[OJ17 apXe0/I0roB, KOTOPbIM HEOBXOAMMO YCTaHOBUTb, KOTAa NPOU30LLIO
nogobHoe cobbiTMe. ApxeosorM CMOryT A0CTaTOYHO TOYHO YCTAHOBUTb
[ATy Hayaa CTPOUTENbCTBA APEBHENO KAMEHHOTO 06beKTa. na ctumy-
JIMPOBAHUA N U3MEPEHUA NTHOMUHECLLEHLMN UCNONb3YIOTCA Pa3/inyHble
meToAbl. JIOMUHECLLEHTHOE 4aTUPOBaHMe BKIOYAET TaKMe MeTOAbl, KaK
NIOMUHECLEHLMA C onTuYeckon ctumynaumeit (OSL), ntomrMHecLeHLUMs C
nHdpakpacHom ctumynauymeli (IRSL) n TepmontommMHecLLEHTHOE AaTUPO-
BaHue (TL). «OnTuyeckoe gatmpoBaHme» 0bbluHO oTHOCUTCA K OSL 1 IRSL,
HO He K TL. MeToabl NIOMUHECLLEHTHOIO AaTUPOBaHUA NO3BOJIAIOT onpe-
LensaTb BO3pacT apTedaKToOB OT HECKOJ/IbKUX JIET 2,0 6osiee MUNINOHA NeT.
MpenmyLLecTBOM NIOMUHECLLEHTHOIO AaTUPOBaHWA ABNAETCA TO, YTO €ro
MOXHO MCNONb30BaTb AA NOATBEPKAEHUA NOAJINHHOCTU KaMEHHbIX
aptedakToB. Mpn HagNexKalem OCBELLLEHMUM MOXKET BbITb MCMOb30BaH
obpasew, B 4€CATKM MUAIUTPAMMOB.

Mcnonb3oBaHWe NIOMUHECLEHTHOTO AaTUPOBaHMSA NO3BOJIUIO apxe-
0N10ram BbIABUTb MHTEpecHelWwmne GaKTbl NPy UCCnen0BaHUM NeLLepsbl
Cnbyay B FOAP (cm. puc. 309). Bbino YCTaHOBNEHO, YTO APEBHUE TEXHO-
norum obuTaTenen newepbl He pa3BMBaAUCE HENPEPbLIBHO. BmecTo aToro
OHW NOABNANNCH, UCYE3aIM U BHOBb MOABNANNCH, YTO COOTBETCTBYET
CLLeHaputo, B KOTOPOM, B MEPBYIO 04Yepesb, UICTOPUYECKUE U SKONOTUYE-
CKMe cobbITUA, @ HE MHTENNEKTYa/lbHOE PAa3BUTUE, ONpPeaensin cylle-
CcTBOBaHWe obuTaTenei newepbl Cnbyay. B uctopum obutaHus newepbl
MMENINCb 3HAYUTENbHbIE MPOMENKYTKN BPEMEHM, Koraa neuepa b6bina
HeobuTaemoin. JANTeNbHOCTb TaKUX MPOMEKYTKOB cocTaBnaeT ot 9,1 no
13,3 TbicAy nieT.

(MaTepuan B3AT U3 MIHTEpPHETA C COKpPALLEHMAMMK).

2.1.1. MonuroHanbHan KNagKa — COBMeCTHoe TBOpEeHue npupoAabl
nyenoBeKa

TexHo10THSI BBITTOJIHEHM S TTOJTMTOHAJIBHOM KaMeHHOM KJTaJKU B TITyOOKOM
JPEBHOCTU — OJIHA U3 3araliok, HaJ KOTOPOil MHOTHE NeCATUIETHSI TIOMAIOT
TOJIOBBI YU€HbIE, apXe0JIOTH U UCTOPUKHU Bcero mupa. IloauroHanbHas Ka-
MEeHHas KJiaaka cTeH (puc. 127) BcTpeyaeTcsl Ha BceX KOHTMHEHTAX IJIaHEeThI.
KTo, rae u mouemy B IpeBHOCTH CJiajl MEPBLIM MTPUMEHSITh TTOJIUTOHATb-
Hylo k1aaKy? OTBEThl HAa OTU BOTIPOCHI MOXET MOJCKa3aTh BHUMATEIbHOE
paccMoTpeHre 0a3aJIbTOBBIX CTOJI00B Ha Mbice CTo10uaThiii octpoBa KyHa-
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mmp (puc. 128). I1pu B3mIsiAe Ha BEpXYLIKU CTOJI0OB 3aCThIBILIETO Oa3ajibTa
CTAHOBUTCSI TTIOHSITHBIM, YTO MOJIMTOHAILHYIO KJIaJIKy COTBOpUJIA MPUPO/JIa,
a He yesioBeK. YeloBeK B IPEBHOCTU TOJILKO AOTaAalcs, KaK 3TO TBOPEHHE
MPUPOJIBI UCTIOJB30BaTh AJSI CTPOUTENbCTBA KAMEHHBIX COOPYXKEHM I
(puc. 129), apagiommnxcs HaJIe>XKHOM 3alIUTON NTPU METEOPUTHBIX OoMbap-
JTHUPOBKaXx.

Puc. 127. INonuroHanabHast KaMeHHasI KJIaJKa CTEHBI

Puc. 128. bazanbroBbie cTo10b1 Mbica CTO10UaTHINM Ha ocTpoBe KyHamp
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Puc. 129. Crena coopyxkeHus N3 TOJTUTOHATBHOU KIIAIKN

CnpaBouyHble maTepuanbl

YanBuTENbHbIE NPUPOAHbIE 06pa3oBaHUA B BUAE 6A3aNbTOBbIX CTON-
60B BCTpeYatoTca BO MHOTMX CcTpaHax mupa (puc. 130-134). B Poccuum
npupoaHble cToNbbl HaxoaATcA Ha Mbice CTON6YATbIN Ha 3anagHOM No-
bepexbe ocTpoBa KyHaluump, a Takke B KpacHosapckom Kpae (puc. 135).
Ha KyHawwupe ctonbbl 6a3anbtoBble, B KpaCHOSAPCKOM Kpae — U3
CUEeHUTa.

Puc. 130. Bomomnan JIutnanechoce. Ucmanmust

129



Puc. 134. «ba3anbroBsblii oprad» B [apHu. ApMeHust
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Puc. 132. leBunc-Taysp — bamns npsisona. CIIIA Puc. 135. HaumonanbHbli mapk «KpacHosipckue CTosiObI»
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YyeHble BblIABUHYW NPEANONONKEHME, YTO STU NPUPOAHbIE 0O BEKTDI
B BUAe cT0/1608 06pasytoTcs B pesyibTaTe BY/IKAHWUYECKOM AeATeNbHOCTH.
KameHHble ctonbbl moryT umeTb oT 3 10 7 rpaHeit. Ha cerogHAWHMI AeHb
OCHOBHOM NPUYMHOM 06Pa30BaAHMNA TAKUX CTONOOB, YACTO MMEIOLLMX Npa-
BU/IbHYIO reOMeTpUYecKyto Gopmy, CYMTAETCs yMmeHbLLeHMe obbema pac-
nnasneHHoro 6asanbTa NPM ero ocTbiBaHUU. Pazmepbl NonepeyHoro
ceyeHmnn 06pa3oBaBLUNXCA CTONBOB U3MEHAIOTCA OT HECKONIbKUX CaHTU-
MeTpoB 40 meTpa u 6onee. CTonbbl Yalle BCEro MMEOT BEPTUKANbHYHO
HanpaBaeHHOCTb. C MOMOLLbIO SKCNEePMMEHTA y4eHbIM JIMBEpPny/IbCKOTO
yHuBepcuteTa (npodeccopa AH JlaBanam u IHTOHKU Jlamypa) yaanoch
CMOZEeNNpoBaTb NpoLeccbl opMUPOBaHUA BYJIKAHUYECKMX CTONHOB No-
paaka 50—60 maH net Hasag,. MiccheaoBaHMA NOKa3anm, YTo pacnaasaeH-
HaA 6a3anbToBaA NOPOAA HaUYMHAET PacTPECKMBaTbCA, KOraa ee Temne-
paTtypa ctaHoBuTCA Ha 90—140 °C HM)Ke TemnepaTypbl KPUCTANIN3ALMN,
KOTOpas B cny4vae 6a3anbra coctasnset 980 °C. To ecTb KAMeHHble CTONObI
13 pas3IMyHbIX Nnopos obpasytoTcsa npu Temnepatype 840—-890 °C.

K runorese 1uBepnyabCKUX YUYEHBIX BEPHEMCSI HEMHOTO TMO3Xe, a MokKa
paccMOTpUM, KaK MCITOJIb30BaTh 0a3aJbTOBbIE CTOJIOBI 111 (hDOPMUPOBAHUS
MOJIMIOHAJIbHOM KJ1anku cTeH. Eciin Ha BBIpOBHEHHOM YJacTKe €CTECTBEHHBIX
0a3aJIbTOBBIX CTOJOOB (CM. puc. 128) BBIITOIHUTHL MAPKUPOBKY CTOJI00B (1,
2,3 uT.a.), 3aTeM Ha 3aJaHHOH TJTyOMHE CJ10sI BBIITOJHUTH TOPU30HTAIbHbII
1LIOB, MEPEBE3TU MOJYyYEeHHbIC KAMEHHBIE OJIOKM Ha MECTO CTPOUTEILCTBA
KaMEeHHON CTeHbI WU JOPOTH, BBITTOJTHUTH TOMOJHUTEIbHYIO MOATOHKY I10-
BEpXHOCTEl OJIOKOB APYT K APYTY METOAOM «I10 KPACHOMY» U YJIOXKHUTb 0JI0-
KU B COOTBETCTBUU C paHee BLITTOJHEHHOW MapKUPOBKOM, TO B UTOIE MOJTY-
YKM 3arajlogyHyo JpeBHIOK0 MOJUTOHAIBbHYIO KKy B CTEHE WM Ha JOPOre
(cM. puc. 120, 127). Bce moBosabHO 1pocTo. TobKo Hy>KeH XOPOIINI PEXKYIIIIA
U HIMYIOIIMI MTHCTPYMEHT, 3alIMTaHHbBII OT AUPUXKaAOJs ¢ TypOMHOM, a
TakK>Xe rPy30Bble TUPUKAOIM IS TPAHCHOPTUPOBKU KaMEHHBIX 0JI0KOB U3
JIT000 MECTHOCTH U C 110001 BbICOTHI. Kakoli-1nbo 1oporocTosiieir MH-
(bpacTpyKTypbl (1OpOrK-CceprIaHTUHbBI, MOCTbI, HA3€MHBbII TPAHCITOPT, CUJIO-
BbI€ YCTAHOBKU U T.11.) IJISI TAKOTO KAMEHHOTO Kapbepa He TpeOyeTcs.

TTonckasky npupoabl MOXKHO MPUMEHUTD IMPU U3TOTOBJIEHNUU OJI0KOB Ipa-
BWJIBHOM (hOPMBI M OUY€Hb KPYITHBIX 0J10KOB (puc. 136). [1pu n3rorosieHun
KaMEHHBIX 0JI0KOB IIpaBWJILHOM (hOPMBI MM OOJIBIINX Pa3MEPOB U3 OIIpe-
JeJIeHHOTO MaTepualia (TpaHuUT, TIeCYUaHUK U Mp.) B Kapbepe pazMeuaroTcst
TpeOyeMble 0JIOKM Ha BHIPOBHEHHOI rOPU30HTAJILHOM, HAKJIOHHOM WX BEP-
TUKaJbHOMU TUToIanKe. JIist TsKeNIbIX OJIOKOB MyTeM CHSITUS CJIOST KaMHS
OITpeIeIEHHOM TOJIIIMHBI BBITTIOJHSIOTCS BBICTYIIBI (CM. puc. 136) mist crpo-
MOBKU TPOCAMU ¢ AUPUKAOJIeil (BBICTYMBI SIBISIIUCH OTPAHUYUTEISIMU [JIsT
TPOCOB, IIPEAOTBPAIIAIOIINX CKOJIbKEHIE TPOCOB IT0 OJIOKY IIPU €r0 00XBaTe).
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Puc. 136. [1peaBaputesibHas MOATOTOBKA BBICTYIIOB Ha TIOBEPXHOCTHU GJIOKOB
TIPU VX 3aTOTOBKE B Kapbepe

BrinosHsieTcs: pazpe3ka 0710K0B HY:KHOI (hOpMbI ITepHEHIUKYISIPHBIMU
K MOBEPXHOCTU OJIOKOB TOPU30HTAIbHBIMU, HAKJTIOHHBIMU WJIU BEPTUKAJb-
HBIMMU LIIBaMU TPeOyeMOli IITyOMHBI (B 3aBUCUMOCTH OT HAKJIOHA IUIOIAAKN).
Tsxesbie 0JI0KU CTaBSITCS BEPTUKAIBbHO JJIsI TPAHCTIOPTUPOBKU, TIPU 3TOM C
OBIBIIICI HYXKHEH (I BHYTPEHHEM ) CTOPOHBI OJIOKOB BBIIOJIHSTH BHICTYIIBI
JIJIS1 CTPOTIOBKY HET HEOOXOAUMOCTU. BIoKM TpaHCHOPTUPYIOTCS HA MECTO
CTPOUTENILCTBA CTEHBI, 1€ MPOU3BOIUTCS X OKOHYATEIbHAS ITOJArOHKA IPYT
K IIPYTY METOJOM «IT0 KPACHOMY>.

TToaTOMY TOJIBKO Ha EPBBIIA B3JISIT KAXKETCSI COBEPILIEHHO HETTOHSTHBIM,
KaK OCYIIECTBIISIIACh TIIATeIbHAs TOATOHKA (110 3aBEPEHUSIM MHOTHUX UC-
cjenoBaresei, B 111eJ1b MEXIYy OJIOKAMU CTe€H HEBO3MOXKHO ITPOCYHYTh JIE3BUE
HOXa) MOBEPXHOCTEet MHOTOTOHHBIX KAMEHHBIX OJIOKOB IPYT K IPYyTY. DTO
KaXXeTCsl HEMOHSTHBIM, €CJIM CUUTATh, YTO BHIMIOJTHEHUE METraJTuTUIECKOU
KaMEHHOM KJIaJIKU OCYIIECTBIISIIOCh BPYUHYIO C MCMOJIb30BAaHUEM MTPUMMU-
TUBHBIX UHCTPYMEHTOB. HO, ec/ii 1OmyCTUTh NCTOJIb30BAHUE MEXAHUYECKUX
WHCTPYMEHTOB ITpU 00pabOTKe TMTOBEPXHOCTU KaMEHHBIX 0JIOKOB, TPOCOB C
IUprKabeit 11 nmepemMeleHus 0J10KOB U U3BECTHOM IpeBHE TEXHOJIOTUN
MOJTOHKU MOBEPXHOCTE KaMHEe! «I10 KpaCHOMY», TO TOJIy4yaeTcsl BIIOJHE
MpPUEMJIEMOE TEXHUUYECKOE PelLlIeHWE 1S BBITTOJTHEHUS METaIMTUYECKOM 3a-
ragku. M3BecTHO, 9TO 15T 00pabOTKM KaMHs B JIpeBHei [perym ncrnonb3o-
BaJIaCh OUEHb JAPEBHSIS TEXHOJIOTHUS «I10 KPACHOMY»: 00paboTaHHas IJIOCKast
MOBEPXHOCTb KaMHSI HaTUpaJlach KPacKoM, KpacHoli 0xpoii, v TIpUKJiaablBaniach
K MOCTEIN WX BEPTUKAJIbHOW rpaHu 00pabaThiBAEMOTO KaMHS, KOTOPbI
3aTeM 00TeChIBaJICS IO MOJyYeHHBIM OTIIeYaTKaM KpackKu (MOJA00HBIN XKe
CMoco0, HO C MPMMEHEHUEM HEOOIbIIOM OyMaKHOM IMPOKJIaAKU TPUMEHSIOT
JAHTUCTHI TTPU TTOATOHKE IMJIOMOBI Ha 3y0e 1O MOJyYeHHbIM OTIeyaTkaM Ha
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OymMmakHoM TmpokJianke). IIpu 3ToM MOXHO BbIpaBHUBATh TOJILKO KpaltHUE
y4yacTKu oOpabaTbiBaeMOro KaMHsI, a B CpeIHEN YacTu KaMHSI JOCTaTOYHO
ObLIO cAeaTh yriybdjieHue ¢ Heo0pabOTaHHOM MOBEPXHOCTHIO, YTO 3HAUM -
TeJIbHO CHUXXaeT TPYJ0EeMKOCTb 00pabOTKM KaMHSI.

CnpaBoYHbIN MaTepuan

KpacHas oxpa aBaseTca nepBoi U ApeBHeNLWEeN Kpackon, KOTOpYIo
CTa/M NPUMEHSATb Ntoan. Cnesbl NPUMEHEHMSA 3TOW KPacKu BO3pacTomM
60nee 250 TbIC. NET UMEIOTCA BO MHOTUX APEeBHUX abPUKAHCKMX NeLLepax.
KpacHas oxpa no L,BeTy NOX0Ka Ha KPOBb M NO3TOMY MOT/1a MPUMEHATLCSA
B PUTYasibHbIX LeasaX. MHTEPeCcHO, YTO MPMMEPHO K STOMY e nepuoay
BPEeMEHM OTHOCATCA U Ciefbl TPUMEHEHMA KPAaCHOM OXpbl HeaHAepTab-
uamu B EBpone. Oxpa ABnAeTcA NPUPOLHBIM MUHEPAZIOM, COCTOALLUM
U3 rmapaTta OKUCK Xenesa. B npupoae BcTpeyaeTcs KpacHas oxpa, HO
Yalle BCTPEYAETCA KeNTas UAM OpaHKeBas oxpa. O4HAKo Npu NpoKanu-
BaHWM 0 TemnepaTypbl nopaaka 250 °C kentana Uan opaH»KeBas oxpa
TepsieT BOAY, NPeBPaLLanch B KpacHyto oxpy. B newepe Cnbyay 6biau
0bHapyKeHbl MHOTOYMUCAEHHbIE GParMeHTbl KPAaCHOM U KenToi oxpbl
BMeCTe CO c/lejaMu o4aroB. Bo3pacT HallaeHHbIX apTedakToB NPUMEPHO
58 Tbic. neT. MNpeBpalleHne NyTem 06XKu1ra }KeNTo OXpbl B KPACHYHO AB-
NIAeTca of4HUM U3 Hanbonee paHHUX CBUAETENbCTB HAZIMUYUA XMMUYECKUX
TEXHONOTUIA Y Ntoaei B ApeBHOCTU. [locne n3menbyeHms NoPoLLOK Kpac-
HOTO LiBETa CMELLMBACS C BOAOM U XKMUBOTHbIMU KMpamMu. Monyyanacb
BOAOCTOMKan M aTmocdepoCcTomKan KpacHasa Kpacka. B bonee nosgHmnx
cnosx newepbl Cnbyay, Bo3pactom NprmepHo 49 Tbic. feT, bblNn HanaeHbI
CMeCH NUTMEHTA He TOJIbKO C BOAOM, HO C MOJIOKOM *KMBOTHbIX. Huyero
YAVBUTEIbHOTO, €C/IN Bbl 3TO HE MPOTUBOPEUNIIO CPOKAM OLOMALLHUBA-
HUA KPYNHOIO M MeNIKOro POraToro CKoTa Mo MMEKLWMMCA AaHHbIM ap-
X€0JI0rMYEeCKOM HayKn — oKo10 11 TbicAY neT Hasag.

Puc. 137. binoku HegocTpoeHHOI KaMeHHOoM cTeHbl B OnbsiHTaliTam0o0. [lepy
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B Ilepy B ropoae OnbsHTaliTaM00 Ha HEAOCTPOEHHOI cTeHe (puc. 137)
XOPOIIIO BUAHBI OCTaTKM KPACHOM KpacKu (0Xpbl), KOTOpasi UCIT0JIb30Balach
B IIpOLIECCE MOATOHKHN MOBEPXHOCTE KAMEHHBIX OJIOKOB APYT K IPYTY, a TaK-
K€ BBICTYNBI Ha OJI0KaXx JJIsI MX CTPOITIOBKU TPOCAMMU C AUPHKAOJIe 1 naib-
HeWIINX IepeMelleHrii B Ipoliecce MOATOHKM MOBEPXHOCTEl OJIOKOB JIpyT
K npyry. KpacHas Kpacka 1 BBICTYITBI Ha KAMEHHBIX 0JIOKaX BCTpEYaroTCs Ha
OTIIEJIbHBIX yuacTKax cTeH xpama Cakcaityaman B ropoze Kycko (ITepy). Boi-
CTYITBI Ha KaMEHHBIX 0JI0KaX pa3Im4Hoil (popMbl BcTpedatoTes B Kurae u
Ipyrux crpaHax. Ilociie 3aBeplleHUSI CTPOUTEIBCTBA CTEHBI, BHICTYIIBI HA
KaMEeHHBIX 0JI0KaX IOJKHEI OBITh Cpe3aHbl, a TOBEPXHOCTH 0JI0KOB 3a4MIIIe-
Ha, B TOM YHCJIe, U OT cedoB Kpacku. ITomydanace u3simHo oopadboTaHHast
KaMeHHasI KJIaJiKa CTeH C TIIATeIbHO MOAOTHAHHBIMU APYT K IPYTY OJ10KaMMU.
CrnenyeT oOpaTUTh BHUMAaHUE, YTO [IJISI TAKOUW KJIAAKU, KaK MPaBUIO, UC-
MO0JIb30BaJIUCh OJIOKM 13 TpaHUTA WIK Oa3ajibra.

Kazanoch Ob1, Ha 9TOM B paccMaTpUBaeMOM MaTepuaJie O IOJIUTOHAIbHOMN
KJIaJIKe 1 TIPUPOTHBIX 0a3aJIbTOBBIX CTOJI0AX MOXHO OBLIO IIOCTABUTH TOUKY.
Ho ecTb 01HO MeCTO Ha MJIaHEeTe, KOTOPOE MepeyepKruBaeT TUITOTE3Y JIUBEP-
MYJIbCKUX YYEHBIX O BO3MOXXKHOCTH 0Opa30BaHMSI KAMEHHBIX CTOJIOOB 3a CYET
BYJIKAHMYECKOM IeSITeJIbHOCTH, a TAK3Ke TUTIOTEe3y aMePUKAHCKUX YUeHBIX 00
00pa3oBaHMM 0A3aIBTOBBIX CTOJIOOB 32 CYET MOAbeMa PacIIaBIeHHOM MarMbl
U3 MOpPCKUX r1youH. M, BmobGaBok, repeuepKuBaeT CyIeCTBYIOIIYIO Kac-
cupUKaUIo IpeBHENIIEH 2TT0XM Ha KaAMEHHBII, OPOH30BBIN 1 XKeJIe3HbII
Beka. Peub, KoHeUHO Xe, uaeT o 3HaMeHuToi rope baiiryHimans B Kurae, Ha
KOTOPOI1 XOPOIIIO BUAHBI OCTATKM IPEBHETO TEXHUYECKOTO YCTPOMCTBA, «BITIe-
YaTaHHOTO» B 0a3aJabTOBBIE CTONOBI (cM. puc. 6). Kak rmojaraer aBrop, 310
OCTaTKM IPEBHETO AUPMKAOIIS ¢ ABOMHOI 000JIOYKOM M CUCTEMOM ra30BbIX
OautoHoB. Bo3pacT nupuka6as He MoxeT npeBbiiaTh 15—20 Thic. 1eT. Ma-
TepuaJ ke 0a3aJbTOBbIX CTOJIOOB UMEET BO3PACT ACCITKOB WJIM COTEH MUJI-
JIMOHOB JIET, U HUKAKOM MCKYCCTBEHHO CO3JJaHHbI 00OBEKT HE MOT COXpa-
HUTBCS 3a 3TO BpeMsl. B Bo3pacTte nupi:kadiisi u 0a3aJbTOBBIX CTOJI00B KaKMX-
100 COMHEHU I HET. BO3HMKaET nmapajgoKc MeX/y Bo3pacTaMu IUPUXKa0IIs
U 6a3aJITOBBIX CTOJI00B. M1 00bsICHEHNE MOXET OBbITh €TMHCTBEHHBIM — HE
BYJIKAHWYECKUIT 0a3asibT, a caMu 0a3a7bTOBbBIE CTOJOBI UMEIOT TOT K€ BO3PaCT,
YTO U AUPUXKAOJIb, T.€. 0KoJo 15—20 ThIC. JIeT. B OKpeCTHOCTSIX TOPHI HET
OCTaTKOB KaKOTo-J1100 ApeBHETro ByakaHa. [loaTtomy peanbHas mpuymHa
M1aBjaeHUs1 6a3ajabra ¢ 00pa3oBaHUEM CTOJOOB U «BIleYaTbIBAHUEM» TUPU-
2Ka0JIst B TOPY — 3TO MHTEHCUBHBIN METEOPUTHBIN 10X1b (puc. 138) Bo Bpe-
Ms1 ouepenHoro commkenus JIyael ¢ 3emiieii. O4eHb XO4eTCsl HaAesIThCs, YTO
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BO BpeMsI 9TMX OCAJIKOB IMPUKAOIb HAXOAMIICS B TIEIepe CKasbl (3aIIUIIeH -
HOM aHrape) 6e3 aKuIaxa.

TemmepaTypa Ha ydyacTKax MaJcHUS METEOPUTOB 3HAUMTEITBHO MTPEBHI-
11aeT Temriepatypy IiasiaeHus 6asaibra (okosio 1000 °C) u cueHuTa (0K0JI0
1200 °C). Ha ckanax 6a3ajabT HAQUMHAET IUIAaBUTHCS M CTEKAET IIOTOKaMU, 00-
pasysl B JaJIbHEMIIIeM TTPU OCThIBAaHWUM 0a3ajbTOBbIe cTOI0bI. Kak Obu10 10-
Ka3aHo BHIIIE, 0a3aIETOBBIE CTOJIOBI, 00pa30BaBIIMECS B PE3yIbTaTe METEO-
PUTHBIX 60MOAPAMPOBOK Ha 0A3aTBTOBBIX CKaJIaX 32 MUIJIMOHBI JIET B pa3HbIe
TepHOaBI BpeMEeHM!, UMEIOTCS B IeCITKAaX MeCT Ha ItaHeTe. OcTaTKM CHUEeHU -
TOBBIX CTOJIOOB HaxoAsTcsl B HalimonanbHoM napke « KpacHosipckue CTosiob».

Puc. 138. Tak, Ha B3IJIsI XYTOXKHUKA, BBITJISIIET METEOPUTHBIN TOXKIb
Ha 3eMJie B APEBHOCTU

Eue onHuM noka3aTebCcTBOM 00pa3oBaHusl 0a3aJ1bTOBBIX CTOJIOOB B pe-
3yJIbTaTe METEOPUTHBIX 00MOAPIMPOBOK SIBJISIETCS MTOAYITycThiHS 001 B MoH-
romun. B 1946—1949 rr. 8 [061 paboTaiii Tpy KOMIUIEKCHBIE MCCIIeI0BATE b~
CKH€ IKCIEeIUIIUH 110 PYKOBOACTBOM M3BECTHOTO YYEHOr0-MaJe€0HTOJI0Ta
Edpemona. B kHure «Jlopora BetpoB. [obuiickue 3amMeTKu» [2] OH OYeHb
MOAPOOHO OIHKCaI Fe0JIOrnYecKre 0COOEHHOCTH pa3HbIx yacTeit [oou, yacto
oTMeuast Haanuure 0a3aabToBbIX cKail. bonbimHcTBO ckan EdhpeMoB oneHu-
BaJl KaK I0OCTaTOYHO MOJIOJIbIe MOIHSTHUS, B TOM YUCJIE U BYJKAHUUYECKOTO
MPOUCXOXACHUS, TPOU3OLLIEAIINE HECKOJIBKO IECITKOB UJIM COTEH ThICSY JIET
Hazan. B kaure [2] Ha cTp. 226 eCTb JTUILIB OJHO YIIOMUHAHUE 00 YBUICHHBIX
CTOJIOUATBIX 00pa30BaHUSIX 0a3ayIbTa. A 3TO 3HAUUT, YTO 0A3aJIBTOBbIE CTOIOBI
He 00pa3yloTcs TPU U3BEPKEHUHU BYJIKAHOB. ba3ajibToBble CKaJlbl B MYCThIHE
To6u kpaiiHe peaKko moaBeprajiuch METCOPUTHBIM OOMOapANPOBKAM Ha IPo-
TSDKEHUM YKa3aHHOTO Bbllle repruoaa BpemeHu. B MHTepHeTe ynanock HailTu
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TOJIbKO O/IHY (hoTorpacduio 3apyoekKHbIX MCCIea0oBaTeNel B mycThiHe [00u, Ha
KOTOPOIi MOKa3aHbl CKaJIbl C 0YEHb pa3pyllIeHHbIMU TEMITEPATYpPOil U BETPOM
OazanbsTOBBIMU cTOI0aMU (puc. 139). BeposiTHO, BO3pacT TaKMX CKasl OlIeHUBa-
eTCs MWILTMOHaMU JieT. [TomoGHbIe XKe cienbl pa3pylieHU i OT CUJIBHOTO BETpa
uMeloTcs B BepxHeli yacty bamrnu absiona B CILA (cm. puc. 132). OueBunHo,
YTO XOPOIIO COXpaHUBILIMECS Oa3anbTOBbIe CTOI0bI Ha puc. 130, 131, 133, 134
CJIeyeT CYNTATh OTHOCUTEIIBHO MOJIOIBIMU, BOSHUKIITUMM IIPU METCOPUTHBIX
ocazKax JAeCSITKW WM COTHU ThICSY JIET Ha3ad. DTO Xe CIpaBeUIMBO U IS
0a3aJIETOBBIX CTOJIOOB Ha pHC. 6, YTO TIOATBEPKIAET OTHOCUTEILHO MOJIOIOU
BO3pacT OCTaTKOB AMpuxkadjist Ha rope bailiryHinans B Kutae.

LR s ek “&ih‘.\

Puc. 139. bazanbroBble cKajibl B IycThiHE [00M,
TTOIBEPTIIINECS METEOPUTHBIM OOMOapaMpoOBKaM MUJUTMOHEI JIET Ha3al

CnpaBoYHbIA MaTepuan

Mo nocnegHUM Hay4YHbIM AaHHbIM Y JIyHbl O4€Hb MaJieHbKOe AA4PO
N3 CEPHUCTOrO ¥Kenesa — OHO COCTaBAseT Bcero 2-3 % oT obLein maccol
CNYTHWKA, B TO BPeMA KaK MeTa/lZIndyeckoe A4p0 3emn COCTaBAAET OKONO
30 % maccbl NaaHeTbl. Tak Kak opmrpoBaHMe NAaHET WAo U3 BAU3KKX
Mo COCTaBY ra3onblaieBbix 06/1aK0OB, TO OCTABLUAACA YaCTb MeTaslsla Morna
OKa3aTbCA B CNYTHUMKAX JIyHbl U NOACE U3 Kene3HbIX MeTeopoB (0OKO0
27-28 % oT maccol JlyHbl). Neproanyeckoe conmkeHme JlyHbl ¢ 3emnen
BbI3bIBa/I0 Ha 3em/ie 3eMNEeTPACEHUA U LlyHaMK, a TaKKe NpUBOAMUIIO K
MeTeopUTHbIM 6oMbBapAMPOBKAM CO CTOPOHbLI METEOPHOTO NOTOKA BOAK-
31 JlyHbl METEeOpPUTaMM U3 CEPHUCTOTO XKese3a, KOTopble MO MMETb
TemnepaTtypy npu nageHnun okono 3000 °C nau gaxe Bbiwe. KOHEYHO
YK€, UHTEHCMBHbIM METEOPUTHbIM BOMBAPANPOBKAM LO/KHA Oblia Noa-
BepraTbca u JlyHa, 4To Mbl U Habntogaem (puc. 140). MpaKkTuyeckn BeA
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6e3KM3HeHHanA NOBePXHOCTb JTyHbI MOKPbITa METEOPUTHBIMU KpaTepamu.
CambIt 60/1bLLION yAAPHbBIN KpaTep Ha JlyHe umeeT gnameTtp 2500 Km u
rnybuHy 6onee 12 km. A 3TO cBMAETENbCTBYET O TOM, YTO Ha 3emne B
NPOLUNOM KPYMHble acTeponabl MOMM NPobMBaATb 3eMHYHO KOpY U [0-
CTUraTb MAaHTUM, YTO NPUBOAMIIO K NEPEMELLLEHWNIO OFPOMHbIX MACC FPYHTa
n ropoobpasoBaHuto. Ho Ha 3emne, umetoweit atmochepy 1 6ypHyto
OPraHUYEeCcKYHo U13Hb, Cnebl MeTeopPUTHbIX bombapanpoBoK 0bHapy-
YKUTb COBCEM He MpOoCTO.

Puc. 140. MeteopuTHbIe KpaTephl Ha IMOBepXHOCTU JIyHBI

Heobxoammo 06paTnTb 0coboe BHUMAHUE Ha TO, YTO U3y4aTb MeTe-
OpUTbI YYeHble CTaIM OTHOCUTENbHO HeZlaBHO. CneumanbHana Komuccus,
co3gaHHas B 1768 r. napukckoit Koponesckolt Akagemumeli Hayk, nocne
paccmoTpeHnsa BONpOCca O NageHUM MeTEOPUTOB MPULLINA K KaTeropuye-
CKOMY BbIBOAY: «...KaMHW C Heba NagaTb HE MOTYT, UM TaM HEOTKyAa
B3ATbCA!». OT 3TOro BbIBOAA NOCTPAAA/IM KaK CaMU Aa/ibHeNLLMe Habnto-
[EeHWA 33 NaJaloWMMN METEOPUTAMM, TaK U YKE UMEIOLLMECA K TOMY
BPEeMEHU My3eMHble KONEKLMN MeTEOPUTOB. Pe3ynbTaTom Takoro He-
BeXeCTBa y4YeHbIX ABMIOCH TO, YTO B CLLUA AmepuKaHCKoe meTeopuUTHoe
obuwecTtso (AMS) 6bin10 co3gaHo TonbKo B 1911 r., 8 CCCP KomuteT no
meTeoputam npu Akagemmnn Hayk CCCP (KMET) 6bin co3gaH B8 1939 T,
a MexayHapoaHas meTeopHas opraHusauumsa (IMO) 6bina co3gaHa...
8 1988 r.! CoBepLueHHO 04YEBUAHbIM ABNAETCA BbIBOA, YTO O METEOPUTAX
4YeN0BEeYECTBO 3HAET O4YEHb Mas1o MW HE 3HAET... MOYTU HUYero. BeposaTHo,
Mo 3TOM NPUUYNHE NCTOPUKAMM U apXEONOraMu, U Y4eHbIMU B APYTUX 06-
NacTaAX MeTeopUTHble HOMBaPAMPOBKM B NPOLIZIOM BO BHUMAHUE He
npuHMmatoTcA. Mo 3Tol NpUYMHE MHOTME TMNOTe3bl YYeHbIX BbIrAAAT
KpaviHe HeybeanTenbHbIMM.
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bazasibToBbIE CTOOBI MO3BOJIWIIU B IPEBHOCTU «M300pPECTH» TTOJIMTOHAJTb-
HYIO KJIaJIKy U UCTIOJIb30BaTh UX MaTepuall JUis CTPOUTEIbCTBA CTEH pa3iny-
HOTO Ha3HaYeHMS, a TAKXKe JOPOT.

ITo MHeHMIO aBTOpA, MOJUTOHAIBHYIO KJIAJIKY B IPEBHOCTU CTaIU MPU-
MEHSITb Cpa3y IOCJIe MOSBICHNS JIEKTPUYECTBA U BHICOKOTIPOYHOTO PEXKy-
1ero nHcTpyMeHTa. [TonuroHanbHast Kiaaka siBjisiiach HaIeXKHOM 3alIUTOM
MpY METEOPUTHBIX OOMOapAMpoBKax. BeposTHO, ApeBHUE 30141e CUUTAIN
MOJIMTOHANBHYIO KJIaAKy OJU3KOHN K MpUpojie U «00XKeCTBEHHOI», Belb B
JIpeBHEN LIMBUIM3aUKM OblIa earHast peaurus ¢ 6orom CosiHiia, BEPOSITHO,
OYeHb HAITOMMHAIOIIasi CHHTOM3M B COBpeMeHHO Slmonun (cM. pa3aen 5.2).
B nmonuronanbHOM Ki1agke KaMHU, KpoMe 00paboTaHHOM JIMIIEBOM ITOBEPX-
HOCTHU, COXPaHSIJIN CBOIO ecTecTBeHHYI0 hopmy. MHTepecHO, uyTo B KuTtae
00pabOTaHHBIN KAMEHb CYMTAETCS «MEPTBBIM» KAMHEM, 1 B KUTAMCKUX Ka-
MEHHBIX cajiax (puc. 141) ycraHaBIMBaAIOTCS TOJIBLKO HEOOpaOOTaHHbIE KAMHMU.

Puc. 141. Kurtaiickuii KaMeHHBIN caj

2.1.2. KypraHbl u KOpyHbl

0O030p yKa3aHHOTO TUIIA 3aAIIUTHBIX KAMEHHBIX COOPYKEHUIA CieayeT Ha-
yaTh ¢ «mupamuabl» Kynkyninbko B Mekcuke (puc. 142), Tak Kak 10 HeaaB-
HEro BpeMeHM OHa cYMTaaach OHOM U3 ApeBHelIMX Ha riaHeTe. Ha camom
JieJIe 3TO KaMEHHOE COOPYXXEeHUE He SIBIIIeTCS TMPaMUI0H, a TIpeaCcTaBIseT
c00011 yceueHHbI KOHYC C HECKOJIbKUMM CTyTeHsIMU. CJIOBO «IpaMuia» B
JaHHOM CJTyJae IPUMEHSIETCS B CPEICTBAX MaCcCOBOM MH(MOPMAITUH B PeKJIaM-
HBIX LEJISIX 11 IPUBJIEYeHUS TYPUCTOB. JInamMeTp cOOpyKeHMsT y OCHOBaHUS

139



cocTaBisieT 0KoJ1o 135 M, BeicoTa — 0K0J10 25 M. Coopy:KeHHE UMEET YEThIpe
COXPaHMBIIIMECS CTYTIEHU U OCTAaTKU MsiToi cTyneHu. [1o naHHBIM uccienoBa-
HUI OCHOBY coopyxkeHus (puc. 143) cocTaBiisieT MUCKYCCTBEHHas HaChIMb U3
TJIMHBI U TTecKa, rpyoo 00 1MI10BaHHAsI KPYITHOM rajibkoi 1 HEOOOX KEHHBIMU
kupnuamu (agodamu). OnHaKo YriTyOUThCSI BHYTPb TeJla COOPYKEHUST HUKTO
He nibiTasicst. [ToaTroMy nHbOpMaLIMS O «ITUpaMujie», IPeACTaBISIOIIEH CO-
00i1 HaCBITb U3 TJIMHBI 1 TIECKa, MOXKET 0Ka3aThCsl HE BITOJTHE JOCTOBEPHOM.
Bo03MOXHO, YTO TJIMHA U TTECOK MCMOJIb30BaIMCh TOJLKO JIJIs1 3aTTOJTHEHUS
MyCTOT MEXIY KaMHSIMU KaK BHYTPH, TaK U CHapy>Xu coopyxeHust. Cnemy-
€T 00paTUTh BHUMaHKE Ha TO, YTO CBEJIEHUsI O CKAHUPOBAHUU COOPYXKEHMUSI
Ha MpeaMeT IMoMCcKa BHYTPEHHUX IMTOMEILEHU I OTCYTCTBYIOT. B TO XXe BpeMs
MHOTOYHUCJICHHbIE TTOA00HBIE CoopyXeHMs B Slrmonnu (KodyHsl) 1 EBpomne
(KypraHbl) UMEIOT BHYTPeHHUE Ha3eMHbIe momerieHus. O moa3eMHbIX M0~
MEIEHMSIX B OTUX COOPYKEHUSIX MOKa MH(MOPMALIMU HET.

Puc. 142. Ctynenvarsiii yceueHHBII KOHYC Kynkynimbko. Mekcuka

OCHOBHbIE UCCJIEIOBAHUST COOPYXKEHMUS TIPOBOAMINCH aPXEOJOrOM IPO-
deccopom ApusoHckoro yHuBepcurtera baitponom Kammunrcom B 1922—
1925 rr. TTpu packonkax Mexay cJIOSMU BYJIKaHUYECKOM JiaBbl ObLTUM OOHA-
PYXEHBI TPU KYJBTYPHBIX CJI0SI, IPU 3TOM apTedaKThl BEpXHETo cos (4e-
PETIKM IMOCYAbI, OPYAMS U T.A.) HE UMEJIN KaKoli-1100 CBI3U ¢ apTedakTaMu
MNPEeAIIECTBYIOLIETO KYJIBTYPHOTO CJI0sI ¥ ObLIK 00Jiee TPUMUTUBHBIMU. Ap-
TehaKThl IBYX HUXKEPACITOJ0XEHHBIX KYJIBTYPHBIX CJIOEB MMOKA3bIBAIOT pa3-
BUTHE KaKOW-TO OHOM KyJBTYpbl. CaMbIM e MHTEPECHBIM SIBJISIETCSI BO3PACT
COOPYXEHMUS, KOTOPbI MO pa3HbIM OLIEHKAM MOXET CYIIIECTBEHHO MPEeBbI-
mathb 13,5 ThIC. JIeT.
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B 2007 . mpu ocMOTpe «IMUpaMUIbl» OJUH U3 POCCUMCKUX UCCIIeI0BaTe-
Jieli oOpaTul BHUMaHKe Ha KpacHbIe KAMHU ¢ 00pab0TaHHO TOBEPXHOCTHIO,
KOTOpBIE BCTpEUYAIMCh Ha OTAEIBHBIX yUacTKaX JIECTHUILIBI coopykeHus. Ka-
4eCcTBO 00pabOTKY MOBEPXHOCTU KAMHE CBUAETEIbCTBOBATIO 00 UCMOJb30-
BaHWU BBICOKOTEXHOJOTMYHOM TEXHUKU. BIToiHe BO3MOXKHO, YTO IOCTATOY -
HO MPUMUTUBHOE APEBHEE 3aLIUTHOE COOPYXKEHUE BOCCTAHABINUBAIOCH [103-
K€ JIIObMHU, YK€ UCTTOJIb3YIOIIMMU BICOKOTEXHOJIOTUYHbBIE MHCTPYMEHTHI.
Wcnonb3oBaHue COBPEMEHHOM TEXHUKU MCKJTIOYAETCSI, TaK KaK KpacHbIe
00paboTaHHBIE KAMHU JIECTHUIIBI HAXOIMJIMCH TIOM CJI0EM BYJIKaHUYECKOM
naBbl. [TocieaHee xe U3BepKEHUE PACTIOIOXKEHHOTO PSIIOM C «[TUPAMUI0N»
ByJikaHa LLIUTIM MPOMCXOAMI0 MHOTO TBICSY JIET TOMY Ha3ajl.

Puc. 143. HuxHsst yacTb «mmupamuabl» Kynkymibko

KaMeHHBIX coopyXeHMit, TOA0OHBIX «IupaMuae» Kynkyuinbko, B Mek-
cuke HeMaJio. Hanpumep, B okpecTHocTsIx [yauuMoHTOHec (TeyuuTinaH) Ha-
xoautcst 10 KaMeHHbBIX COOPYXKEHUI B BUAE CTYMEHYATHIX YCEUYEHHBIX KOHY-
coB (puc. 144). JIns ux CTpOUTEIbCTBA UCIIOJIb30BAJICS JIOMAHbII KaMEHb.
CaMoe KpyrnHoe coopykeHue 0003HaueHo Ha Kapte Kak «Circulo 2». «I1u-
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pamuga» coctouT u3 17 cryneHeit (puc. 145). InaMeTp HUKHEH CTYIIEHU
coopyxeHus 115 M. CoopyxeHue ObU10 00HAPYKEHO aMEPUKAHCKIM apXeo-
jorom @. Beitranmom B 1969 1. Beero ke Beitrana 3adpukcuposan 6osee 200
MoI00HBIX COOPYKEeHMI 10 Beeit 3anagHoit Mekcuke. BoJbIIMHCTBO U3 HUX
HaXOMSITCs B pailioHe JOJIMHBI TeKUJIbI B BEICOKOTOPhE XalnCKO.

tirculo 6 Paisaje Sagrado

“Circulo de los Muertos” Circulo 5

*

Circulo 4 "+
“La Escalinata™.. |

A Circulo 1
Circulo 2 “El Gran Guachi"”
“La Iguana"

™

Circulo 3 Circulo 10
gl " -
ASTY Circulo 7

comparten g

- se le llama
Circulo 8

Capital Prehispanica d

Puc. 144. Kapra cTyrneHuaTbix yceueHHbIX KOHYcoB Jloc-IyaunMoHTOHEC.
Xanucko, Mekcuka

Puc. 145. Crynenyatslii yceueHHBII KoHyc [yaunmonToHec — «Circulo 2»
TIOCJIe pecTaBpaluy
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XOpOlI0 U3BECTHBIE SITOHCKNE KOMPYHBI (B IIEPEBOJIE C IMTOHCKOTO SI3bIKa
«IPEeBHUE KYpPraHbl») COCTOSIT U3 MHOTOCTYIIEHYAThIX YCEUEHHbBIX KOHYCOB,
MOAOOHBIX «ITMpaMuaaM» MEeKCUKU, U HEMTPaBUIbHBIX CTYTIEHYATBIX TTPU3M
(puc. 146). Ha puc. 147 nokasaHo obpamMiieH1e KOPyHa KPYITHOM TaJIbKOI,
KOTOpPOE OYeHb HAITOMMHAET oOpamiieHue «mupaMuab» Kynkyuiabko B Mek-
cuke. [1pu ctpouTebcTBE KOMYHOB MPUMEHSUICS IOMaHbIN KaMEeHb U HE00-
paboTaHHbIe KaMeHHBIe 0J0KU (puc. 148).

Puc. 146. KodyH B Buie «3aMOYHOI CKBAXUHbBI» . SITIOHMS

Puc. 147. KameHHoe obpamiieHre KopyHa
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Puc. 148. KodyH ¢ ncrnonb3oBaHMEM JJOMaHOTO KAMHS

CuuraeTcs, YTo B paHHEM SIIIOHCKOM 0OI1IeCTBE ObLIO IIPUHSITO XOPOHUTh
3HATHBIX BOMHOB («T'OA30KY») U CTapeNIIIMH IIJIEMEH B TTOrpedaibHbIX KaMe-
pax, 3aChITTaHHBIX CBEPXY TPYHTOM 1 KaMHsIMU, B hopme xomma. CoopykeHue
MepBOHAYAJIbHO ObLIO MOJYKPYIJION WK KPYIJIoi (hopMbl, MHOTAA — MPSI-
MOYTOJILHOM, HO CO BpeMEHEM BCE Yallle MPUHUMAJIO OUYepTaHNe «3aMOYHOM
CKBaXWHBI» (cM. puc. 146). [1pu 3ToOM B KpYTJI0it 9YaCTH TaKOM «3aMOYHOM
CKBaXXMHBI» pa3MeIlagoch CaMo 3aXOpOHEHME, TIIe YCTaHABIUBAIN capKodar.
B HacTosi1iee Bpemst KohyHOB B SIMOHMU HACUUTBIBAETCS AECSITKU ThICSY.
ToabKo HalOo OTMETUTD, YTO B AANTOHUHU K KOhyHAM OTHOCST U JOJIbMEHBI, U
JIpYyrue KaMeHHbIE 3alIUTHBIE COOPYKEHUSI, TO3TOMY COOCTBEHHO KO(YHOB
CYIIIECTBEHHO MEHBbIIIE.

BriosiHe 000CHOBaHHO MPEANOJOXUTb, YTO JIJIs1 3aXOPOHEHU SITOHCKOM
3HATH UCTIOTB30BATIMCH Y3Ke CYLIECTBYIOIIME IPEBHIE KAMEHHBIE COOPYKEHUS
C BHYTPEHHUMMU MTOMEILEHUSIMMU.

Kamennsiit kyprad bapuenec (puc. 149, 150) Bo ®@paHiim 1o KoHQUTy-
paluy HalmOMKUHAET HAMOJIOBUHY pa3o0paHHbIi KodyH. bbIBIIMii Blageneln
3emut 1o 1950 . ucIoIb30Bajl KypraH B KauecTBe KaMEHOJIOMHU, TTpoaBast
KaMHU. B HacTosiiee BpeMsl KypraH siBJIsieTcsl TaMSITHUKOM ApeBHOCTU. Kyp-
raH BBHITIOJIHEH HE B BUIE HACHITIA M3 3¢MJIM, TIeCKa W IJIMHBI, a BBUIOXKEH U3
JIOMaHbIX KaMHe#l. BumgHo, 4To KypraH ctpousicst 6e3 mMpuMeHeHUs BbICOKO-
TEXHOJIOTMYECKOro 00opynoBaHus. B HacTosIee BpeMs IiMHa KypraHa bap-
HeHec ocTUraeT 72 M, lupuHa — 10 25 M U BeicoTa — 8§ M. BHyTpu KypraHa
BbIITOJIHEHO 11 momereHuii. CiieoB 3aXOpOHEeHUsI BHYTpM KypraHa HeT. O0-
Hapy>KeHHbIX TTOMEIIEHUI 11 TAKOTO MOIIIHOTO KypraHa siBHO MaJIoBaTo.
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EcTb BeposITHOCTD, YTO MOA CAMUM KYpPraHOM TakKKe UMEIOTCS TTOA3eMHbIe
MOMEIIEHMsI, KOTOPHIE ellle He BbISIBIICHBI.

Ho6aBuM, 4TO KAMEHHBIE KypraHbl OOHapy>KeHbI B 22 paiioHax ®paHIuu,
B TOM 4yHciie Ha ocTtpoBe [aBpunu (puc. 151) u Ha octpoBe dxepcu (Beanko-
opurtanust). Cienyer oOpaTUTh BHUMaHKE, YTO KaMEHHbBIN KypraH [aBpuHu
OUYeHb HATIOMUHAET YCIIOBHBIE «ITUPpaMUIb» MeKCUKH B (DOPME CTYTTEHUATBIX
YCEYEHHBIX KOHYCOB 1 KPYIJIYIO YacTh KOQYHOB SAmoHun.

Puc. 149. KamenHsiit kypran bapnenec. ®panimst

Puc. 150. Mcrionb3oBaHue KPYITHBIX KAMEHHBIX OJIOKOB
TP YCTPOCTBE BHYTPEHHUX TIOMEIIeHNH B KypraHe bapHeHec
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Puc. 151. Kamennsbiit Kyprad Ha octpoBe [aBpuHu. ®panius

OueHb cxoxke ¢ PpaHIly3cKuM KypraHoMm bapHeHec (110 KOHCTPYKTUBHO-
MY PELICHUIO) OAHO U3 KaMEHHBIX coopy:KeHui1 (puc. 152, 153) Ha ocTpoBe
Bepsnl o3epa Typrosk B UensionHckoi odaactu Poccuu. YueHble cCUMTaOT 3TO
COOpPYXeHHUE J0JIbMEHOM, HO C KOHCTPYKTUBHOM TOUKM 3pEHUS 3TO HE Bep-
Ho. CoopykeHre UMeeT 001IKe pa3Mephl B IJ1aHe 19X6 M 1 ITepeKpbITO Mac-
CUBHBIMU KaMEHHBIMU MIUTaMU. CTEHBI BHITOJHEHBI METOIOM CYXOM KJ1a-
K1 M3 MaCCUBHBIX KAMEHHBIX 0JJ0OKOB. COOpYKEeHHNE COCTOUT U3 TPEeX KaMep
U COEAUHSIIONIMX UX KOPUA0pOB. B 1ByX Kamepax meraaura oOHapyKeHbI
BBIPYOJICHHBIE B CKaJIe IIPSIMOYTOJIbHBIE SIMBI. B cTeHAX BBITIOTHEHBI HA0TIO-
JaTejbHble (BEHTWISILMOHHBIE?!) MpoeMbl. PsiioM ¢ 3TUM coopykeHueM Ha-
XOISITCS e1lle HeCKOJIBKO TOTypa3pyIIeHHBIX WU TTOJIHOCTHIO pa3pylIeHHbIX
KaMeHHBIX coopyKeHuli. YacTb U3 HUX HAXOIUTCS B Bogax o3epa Typrosik.

Kak 1moka3sIBaroT mociIeAHNEe UCCIEAOBAHUS apXeOJI0TOB, OMTHUM U3 CTa-
peiimx coopykKeHuli Ha IJIaHETe MOXKET SIBJISITbCs coopykeHue [yHyHT [1a-
naHr (puc. 154), Haxonsieecs: Ha UHAOHe3uicKoM ocTpoBe fBa. TouHas
(opma coopykeHUs IToKa HEM3BeCTHa, HO (popMa KypraHa HallOMUHaeT
sanoHcKui KopyH. B 2013 1., ipu aKTUBHOM noaaepkke rnpe3uaeHTa MHmgo-
HEe3UU, 30eCh MPUCTYMUJI K pacKonkaM reoyior JIsHHu Xuniman HataBumkan-
Ka. B xome nByx packomnok ObLIM 0OOHApyKeHbI apTe(aKThl, OTHOCSIIUECS K
nepuoay 5200—500 rr. mo H. 3. B okTsa6pe 2014 . HaraBumkaaka 3asiBUI, 4TO
BO3PACT BEPXHETO M3 HaliIeHHBIX UM ci1oeB [yHyHT [TagaHra cocTaBiser 0Ko-
710 3500 net, cpeaqnero — 8000, a HuzkHero — oT 9000 mo 28 000 neT. B ocHO-
BaHUU COOPYXKEHUST 0OHAPYKEHO MHOXKECTBO KaMep, HETTOHSITHOTO TTOKa JUTsT
reoJiora npeaHa3HaYeHUsI.

146

Puc. 152. Bxon (ykperuieHHbIi B HalllM THW) B COOpYKeHUEe OocTpoBa Bephbl o3epa
Typrosik. YensionHckast ob6iactb, Poccust

Puc. 153. Bua coopykeHust BHyTpU
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Puc. 154. IpeBHee coopyxenue [ynyHr [Namanr Ha octpoBe SIBa

HeobxonnmMo OTMETUTh, YTO KOCBEHHBIM MTOITBEPXKISHUEM BO3pacTa Co-
OPYXXEHMS SIBJISIETCSI €r0 OpUeHTaLIMsI o cTopoHaM cBeTa. Ha puc. 154 no-
KazaHa CTpeJiKa ¢ HallpaBjieHueM Ha ceBep. Kak BUIHO, OCh COOpYKEHUS
OTKJIOHEHA B CTOPOHY OT HallpaBjeHUs Ha ceBep npuMepHo Ha 15°. To ecThb
0OCb COOPY>KEHUST OPMEHTHPOBaHa He Ha COBpeMeHHBIN CeBepHbIit IMOJIIoC, a
Ha ctapbiii CeBepHblii moJtoc B [pennanauu. [1o Bepcuu aBropa, cMeHa 1o-
JIIOCOB MOTJIa IIPOU30MTH IPUMEPHO 22 THIC. JIET Ha3a B pe3yJIbTaTe MaaeHUs
Ha 3eMJII0 OTPOMHOTIO acTepouia, KOTOPbIi, MPeanoJOKUTEeIbHO, MOT sIB-
JIATbCS CITyTHUKOM JIyHBI. [JaHHbBIE apXeoJI0TOB I OPUEHTAIINST COOPYXKEHUS
10 CTOPOHAM CBETa MOATBEPXKIAIOT €r0 BO3MOXKHBIN BO3pacT — Oosiee 22 ThIC.
neT. B To ke BpeMs CcyIiecTBOBaHME CaMOTO COOPYKEHUSI MOXKET SIBIISITHCS
MOATBEPKACHUEM BO3MOXHOCTU CMEHBI MTOJTIOCOB Ha 3eMJIe TPUMEPHO 3TO-
IO Xe Tieprona.

UYto KacaeTcs Bo3pacTa paHee PaCCMOTPEHHbBIX KAMEHHBIX COOPYKEeHU I
MeKcuKH, TO ClIenyeT OTMETUTh, YTO O0JIee COBEPIIEHHBIE B KOHCTPYKTUBHOM
OTHOIIICHNHU MupaMuabl B Mekcuke B TeoTryakaHe OpreHTUPOBAaHBI Ha CTa-
poiii CeBepHBIiA TIOJIIOC U, CJIeIOBAaTEIbHO, MOTYT OBITh cTapiiie 22 ThIC. JIET.
3aKOHOMEPHO MPENNOJIOXKUTb, YTO O0JIee MPUMUTUBHBIE KAMEHHBIE COOPY-
KeHus1 B Mekcuke, a Takke B AmoHuu u EBporie MOryT OBITH ellie cTaplie.
CX0[ICTBO KOHCTPYKTUBHBIX PEILIEHU I 3TUX COOPYKEHUI, OTCYTCTBHUE CEIOB
MMPUMEHEHUS BHICOKOTEXHOJIOTUYHON TEXHUKHU 1 pacTBOpa IIJIs KAMEHHOM
KJ1aaKu (cyxasi KaMeHHasl Kjiajka) CBUAETeJbCTBYIOT O TOM, YTO OHU BO3BO-
IVJTUCH TTPEICTABUTEISIMU OTHOM ITMBUIM3AIIMN. DTO CXOJICTBO TAKKE MOXET
SIBJISITCSI KOCBEHHBIM MOJITBEPKACHUEM CBSI3U MeXIy AMepuKoii 1 SnoHu-
el B BUJIe CylleCTBOBaBIIero 0ojiee 22 ThHIC. JeT Ha3ald KOHTUHEeHTa My B
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Tuxom okeane.MHTepeceH KypraH jne CoTto Ha 1oro-3amnane Mcnanuu, Bbi-
MOJIHEHHBIH 13 ¢1a00 06paboTaHHBIX KAMEHHBIX 0J10KOB (puc. 155, 156). Io
KOHCTPYKILIMM OH HalTOMUWHAET KypraH Ha ocTpoBe Bepnl o3epa Typrosk.
BuyTpenHee momenieHne uMeeT JauHy 21,5 M 1 pacmupsiercs ot 0,8 My
BX0Ja 10 3 M B KOHIIe Kopuaopa. Beicora nomemnieHus 3—3,5 M. Kopugop
OPUMEHTUPOBAH C BOCTOKA Ha 3arajl. BeposiTHO, 4To B IPeBHOCTU KypraH He
MMeJI KPYIJIoi (popMbI, a MOT OBITh 1 CTYIIEHYAThIM, HO TaKyio (hopMy eMy
MPUIAIN apXeOJIOTU MPU «pecTaBpallim».

Ewe psn kaMeHHBIX coOOpyKeHui B MicrTaHuu 1o KOHCTPYKIIMY HaIlo-
MUWHaeT KaMeHHbIe COOpyXeHUsI Ha ocTpoBe Bephbl o3epa Typrosik.

Puc. 156. BuyrpenHee momeieHue Kyprana ne Coto
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Henaneko oT HEGOIbIIOrO TOpoaKa AHTEKepa HaXoAsTCsI TPU JAPEBHUX
COOpyXeHMUsI ¢ HazBaHUsIMU MeHra (puc. 157, 158), Beepa u Diib Pomepaiib.
CoopyxeHune MeHra umeeT Caeaylole pa3Mepbl: JJIMHA 25 M, IIUPUHA 5 M
U BbicoTa 4 M. OHO coCcTOUT U3 32 KAMEHHBIX OJIOKOB, CAMBII KPYITHBIN 13
6;10K0B BecuT okosio 180 T. B kamepe coopy»keHusI BHIKOIaH KOJIOACL Arame-
TpoM 1,5 M u rimyouHoii 19,5 m. CoopyskeHH1e 3alnIIeHO HACHIITHBIM XOJIMOM
nuameTpom 50 M. JIBa npyrux coopyxkeHus (Boepa u Db Pomepaib) umeror
cxoxue ¢ MeHra KOHCTpYKTUBHbIE pellieHUsI. B oTiinuune oT BceX onmrMcaHHbIX
BBIIIIE COOPYKEHUI, B UCTTAHCKUX OOBEKTaX UCIIOIb30BAJICS HE JTOMaHbBII
KaMeHb, a OTPOMHBIE 00padOoTaHHBIE KaAMEHHBIe 0J10KM (cM. puc. 158). Takue
>Ke O0JIOKM MCIOIb30BaIUCh U B OTIEJIbHbIX KOyHax B Anonuu. Jloowua, 00-
paboTKa 1 TpaHCHOPTUPOBKA TSIXKEJIbIX KAMEHHBIX OJJOKOB CBU/IETEJIbCTBYIOT
O HUIUYUU Y CTPOUTEJICH COOPYKEHUI BBICOKOTEXHOJIOTMYHOU TEXHUKMU.
JlornyHo npeanoysioXuTh, YTO CTPOUTEJIHLCTBO TPEX YKa3aHHbBIX UCITaHCKUX
COOpPYXEeHMI 1 yacTu KOo(yHOB B fAnoHun (¢ mpruMeHEHUEeM KPYITHBIX 0J10-
KOB) OCYIIECTBJISLIOCH 3HAUUTEIbHO MO3Ke, YEM 3alLIUTHBIX COOPYKEHU I U3
JIOMaHbIX KaMHe#. KoHeuHo, TPy HAIMYMU BBICOKOTEXHOJOTUIHOM TEXHUKHU
CTPOUJIMCH U OoJiee HaJeXKHbIe 3alllUTHbIE KAMEHHbBIE COOPYKEHMUST B BUJIE
nmupaMuI ¢ moazemMeabssMu. Ho u 6osiee mpocThie Ha3eMHBIE COOPYKEHUS
U3 KPYITHBIX 0JI0KOB, 3alllMIIIEHHbIE CBEPXY CJIOEM IPYHTA, MO-BUIANMOMY,
TakXke CYUTATUCH JOCTATOYHO HAIEXKHBIMU. BO3MOXXHO, UTO TP CTPOUTENTb-
CTBE 3TUX COOPYKEHUI OINpeaeIEHHYIO POJIb UTPAJIO COOTHOIIEHUE 1IEHbI 1
KayecTBa.

e

Puc. 157. Bxon B coopyxeHue MeHra
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Puc. 158. BHyTpeHHsIs1 yacTb coopyKeHust MeHra

Puc. 159. Hexporonu (?) aTpycckoro ropona Yepsetepu. Mtanus

Ha puc. 159, 160 moka3aHbl KAMEHHbIE COOPYKEHHsI, KOTOPbIE OUEHB 10~
XOXHU Ha Kpyrible KodyHbl AnoHun. Ho ato He SInoHust, a EBpona — npes-
HUii ropon YepBeTepu Ha TEPPUTOPUU COBpeMeHHOM MTanuu. AHaJIOTUYHbII
BUJ UMEIOT ApeBHUe ropoaa TapksuHus u Beiin. [1o MHeHUIO yUeHBIX 3TU
COOPYKEHUS SIBIISTIOTCS 3TPYCCKMMU HEKPOTIOJISIMU — TPOOHMIIAMU. YIUBH-
TeJIbHO, UTO OT CAMMX TOPOJOB MOYTU HUUETO He COXPAHUIOCh, 8 HEKPOIIO-
JIV HaXOASITCSI B HETJTIOXOM COCTOSTHMM. BHYTpHU HeKporosieit uMetoTcs Iiry-
GOKMe KOJIOIIBI M JKUJIbIe TToMeleHus (prc. 161). Kak oTMedaroT apxeosio-
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T'H, IO CBOEMY CTPOEHUIO HEKPOTIOJb SBJISIETCS KOMMUE KMUIO0TO ToMa, Tae
€CTh JIECCTHUUHBI BXOJl, KOPUIIOP, 3a] U HECKOJIbKO KOMHAT ¢ OoraTbiMu
YKpallleHUSIMU B BUJI€ KOJIOHH, peJibehoB U Ipa3aHUYHbIX (1) pocniuceii cteH
(puc. 162). Umennch moporue capkodaru, KOTopble yCTaHABIUBAIUCH B HH-
11axX WJIM Ha KaMeHHOI ckaMbe. HekoTopble capkodary ObLIy BBITOJIHEHbI
U3 MpaMopa U ajedacTpa, a UX KPbIIIKU YKpallaau CKYJIbITYphI.

Puc. 160. KamenHnslie coopyxenust YepBetepu

Puc. 161. BHyrpeHHUII BUI KaMEHHOTO coopykeHust B YepBetepu
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Puc. 162. Pocriich cTeH B 0mHOM U3 31aHuii ropona Tapksunus. Mtanus

TTosiBnsieTcst oueHb IPOCTasi MbIC/Ib, YTO B Toponax Yepserepu, TapkBuHMS
u Beiin oOHapyKeHbl He HEKPOIIOJIU, a CaMU Fopoja C XXWJIbIMU 3MaHUSMU,
TTOCTPOCHHBIMU 110 TIPUHIIMITY 3aIIIMTHBIX COOPYKEHUI OT METEOPUTHOI OOM-
OapanpoBKU. CaMU COOPYKEHMUSI BBITIOJIHEHBI U3 KAYECTBEHHO 00pabOTaHHbBIX
KaMeHHBIX 0JI0OKOB, a BHYTPEHHSISI OTIEIKa TIOMEIIEHUH CBUACTEILCTBYET O
HaJIMIUU Y CTPOUTEJICH BEICOKOTEXHOIOTMYHOM TexHUKH. Ha prc. 160 BumHO,
YTO IO 3TUMHU COOPYKEHUSIMU UMEIOTCSI CBSI3YIOIIE TOHHEIH, 2 BO3MOXHO,
W LIeJIbI TToI3eMHBIH ropoi. BeposiTHO, KaMeHHBbIe coopy:KeHust YepBeTepu,
TapkBuHuu u Beitu sBsiI0TCS Hanbosiee Hale>KHbIMU Ha3eMHBIMU 30aHUSIMU
JIJIS OTKPBITBIX MECTHOCTE ! 0e3 cKaJl, MpeaHa3HaYeHHbIMU IS TPOXKUBaHUS
JIIO/IeH B YCIOBUSIX METEOPUTHBIX 00MOapapoBOK. B MeCTHOCTSIX co cKajlaMu
Ha3eMHbIe TTOMEIIeHUS BIPYyOaTuCh HEMOCPEACTBEHHO B CKaJlax, a MoA3eM-
Hasl YacTh TOPOIOB BBITIOJHIACH TTOI cKamamMu. M, KOoHeYHO Xe, 3TPYCKU He
MMEIOT HUKAKOTO OTHOIIIEHUSI K CTPOUTEIBCTBY APEBHUX KAMEHHBIX COOPY-
KeHuii Ha Tepputopun Utanuu. [TpocTo B cBoe BpeMsi OHM 0OHAPYXKUJIN 9TU
COOPYXEHMUS U UCMOJIB30BAJIU UX MO CBOEMY YCMOTPEHUIO.

YeM MOXHO O0BSICHUTD TaKYIO OPA3UTEJIbHYIO «CJIETOTY» apXE0JI0T0B U
WCTOPUKOB, MPUHUMAIOIIMX XXUJIbIe TOMEIIEHMs 32 HeKpornoaun? Hudero He
3Has 0 METEOPUTHBIX OOMOAPIMPOBKaX MPOIIIOr0, OHU M HE MOTJIU TIOHSITD,
YTO IMHCTBEHHBIM CIIOCOOOM 3alIUTHI U CYIIECTBOBAHUS [IJIs1 HACETICHUS B
MPOIIIJIOM SIBJISIOCH CTPOUTETBCTBO TOJBKO KAMEHHBIX COOpYyXeHuit. Hu
JKeJ1e300€TOHHbIE, HU MeTaJUTMYeCKKe, HU JePeBSIHHbIE KOHCTPYKIIMU COOPY-
JKEHUH BBIIEPKATh METEOPUTHYIO O0MOApINPOBKY HE MOTJI BBUIY MX HU3-
KOl OTHECTONKOCTU. OTHECTOMKOCTh META/UTMYECKUX KOHCTPYKIIMI COCTaB-
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JIsieT 15 MUHYT, OTHECTOMKOCTD XKeJ1e300€TOHHBIX KOHCTPYKIIMI COCTaBIIsIET
1 gac, a Ipo IepeBSIHHBIE KOHCTPYKIIMY TOBOPHUTH BOOOIIE HE CTOWT.

ITo nMeroIMcst ICTOPUUYECKUM CBEICHUSIM KPeMaIlusl YMEPILIUX UCTTONb-
30BaJIach HAIIMMU JaJIEKUMHU TIpeIKaMi — KPOMaHbOHIIAMU, a TTO3XKe Tpe-
KaMM ¥ pUMJISTHAaMU. A Bellb 9TPYCKH, IO MHEHUIO NCTOPUKOB, CYIIIECTBOBA-
JIA B TIPOMEXKYTOK BpeMeHU (TIpaBIa, OuYeHb IJTUTSIbHBIN ) MexXmy HUMHU. Ho
MpY KpeMalluu IJIsI OCTaTKOB KPEMUPYEMBIX UCITOJb3YIOTCS HEOOMbIITNE
YPHBI, a He XXWJIbIe TToMeleHUsI. BTopast n ritaBHast IpyUdrHa TOTO, YTO UCTO-
PUKM OOBSIBUIM XKIJIbIE 3MaHKST HEKPOIIOJISIMU, 3aKTI0YAETCS B ApXUTEKTYP-
HOM HECOOTBETCTBUHM KWJIBIX 3MaHWMI, HATTOMUHAIOIMNX KOGYHBI SITToHNN,
JIPYTUM KaMEHHBIM COOPYXKEHUSIM «3TPYCKOB» — KOJIOHHAM C KalUTeISIMU,
apKaMm 1 aMmduTeaTpam, T.e. TeEM COOPYKEHUSIM, KOTOPBIEC MUCTOPUKH OTHOCST
K «QHTUYHOCTHU». A OTHECTH KUJIbIe KAMEHHBIE TTOMEIICHUS K KaKOi-T100
JIPYTOI 3IT0Xe NCTOPUKHU HEe MOTYT, TaK KaK 3TO He BITUCHIBACTCS B OHIIN-
ATBHO MPUHSITYIO BEPCUIO NICTOPUYECKUX COOBITHI Ha I1aHeTe. Y mpuIioch
MPUAYMaTh HECYIIIECTBYIOIILYIO CAMOOBITHYIO CTPOUTENBHYIO KYJIBTYpPY TOCY-
JapCTBa 3TPYCKOB C OPUTMHATILHBIMU HEKPOITOJISIMU, KOTOPBIE O0JIbIIIE HUTIE
He oOHapyxeHbI. [Toka He oOHapy:keHbI! OTHAKO Ha IUIaHETE eCTh, KaK MU~
HUMYM, JIBa MECTa, TlIe MOTYT HAXOAUTHLCS MMOAOOHBIE K& KaMEHHBIE COOPY-
KeHUSI. DTO, TaK Ha3bIBaeMBbIe «IIIOKOJIaTHBIe XOJIMbBl» Ha OUINIIIIHHAX
(puc. 163, 164) u KamMeHHBIE COOPYXKEHUS B OKPECTHOCTSIX KperocTu Curna
B ipoBuHIMM Cuyac B [1epy (puc. 165). Ha @uiumnmumHax ¢ 60IbII0I ToIeit
BEPOSITHOCTU KAMEHHBIE XKUJIbIE COOPYKEHUSI 3aHECEHBI CIOSIMU TJIMHBI TIPU
IIyHaMW, KOTOPbIe TIPOUCXOIMIIN OKOJIO 22 THIC. JIET Ha3ax (TP MageHUN
OIPOMHOTO0 acTepoua B paitoHe Tuxoro okeaHa) u okosio 11,5 TeIC. 1eT Ha-
3a (ripu 3axBate JIYHBI rpaBUTAllMOHHBIM TTojieM 3emutn ). Ha @unmunnuHax
ydeHble 0OHapyxmiu 1268 xoimMoB. Bce X0MMbI UMEIOT KOHYCOOOpa3HYIo
(bopmy 1 0TIIMUAIOTCS TOJIBKO BBICOTOM. BhicoTa X0JIMOB U3MeHsieTcst ot 30 M
10 100 M. Kommieke coopyskenuii B [Tepy (ILUTOLAIBIO0 OKOJIO TPEX KM?) pac-
nosiaraeTcs Ha BbicoTe 4200 M HajJ ypOBHEM MOPSI M ObLT HeocsIraeM JJIst
yHamu. Creayet oOpaTUTh BHUMaHUE, YTO TIPU CTPOUTEIBCTBE «ITPYCCKUX»
KaMEeHHBIX COOPYKEeHWI UCIMOJIb30BaINUCh 00JIee CI0XHBIE TEXHOJIOTUU 00-
paboOTKM KaMHEe#, YeM TSI aHAJJIOTMYHBIX KaMEHHBIX coopykeHuit B [1epy.
Yro KacaeTcst HECYIIECTBYIOIIMX OCOOEHHOCTE CTPOUTEIbCTBA STPYCKOB,
TO OTHECEHME IPEBHUX XKHMJIBIX KAMEHHBIX COOPYKEHUI U COOPYKEHUI «aH-
TUIHOCTH» K pa3HBIM UCTOPUYCCKUM 3ITIOXaM CTaBUT BCE Ha CBOM MecTa.
HpeBHME XUJIble KAMEHHBIE COOPYKEHMS C TTOA3EMHOM YaCThIO CTPOMIIUCH
OKOJI0 22 TBIC. JIET Ha3a, a «aHTUIHBIC» COOPYKEHUSI BO3BOIMIINCH B TIEPH -
OJ1 3aTHIIIbSI METEOPUTHBIX 00MOAPINPOBOK B ITpoMexXyTKe 12,8—16,1 Thicsy
JIeT Hazaf.
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Puc. 163. «lllokonamgabie» XoaMbl Ha OUINIITMHAX

Puc. 164. O60pynoBaHHBIi IJIST TYPUCTOB «IIIOKOJIaTHBII» XOJIM

Puc. 165. «DTpycckuii» CTUIIb COOPYKEHUI B OKpecTHOCTsIX Kperoctu Cumna. [Tepy
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B 3akimioueHMe ciieryeT OTMETUTD, YTO ITPAKTUUYECKU BCE PACCMOTPEHHbBIE
JIpeBHEUIIINE 3alIUTHBIE COOPYKEHMST HAXOASITCS MM Ha OCTPOBaX, KOTOPhIE
B IPOLLJIOM MOTJIY OBITh ITPOCTO BO3BBIILIEHHOCTSIMU Ha MECTHOCTH, MJIU Ha
HanOoJIee BEICOKMX Y4acTKaxX MecTHOCTH. [Toxoxke, 4To IIpu CTPOUTEIbCTBE
BTUX COOPYXKEHUI Mpecaea0BalINCh BE LN — 3alllUTa OT METCOPUTHOM
OoMOapAMPOBKMU 1 3allIMTa OT HOATOILICHUS ITPU MOIIHBIX IIyHamu. KpyriHast
rajabKa JJisl OTIMCAHHBIX BbIIIE 3alIMTHBIX COOPYXKEHUI MOTJIa COOUPATHCS
Ha OJIMXaKlIlIuX peKax, HO OpraHM30BaTh MacIITAOHYIO 1OObIYY JJOMaHbIX
KaMHell 6e3 MpUMeHEHHUS KeJIe3HbIX MHCTPYMEHTOB MPaKTUUEeCKU HEBO3-
MOXHO. W, BeposITHO, B TIEpUOJ CTPOUTEIBLCTBA PACCMOTPEHHBIX KAMEHHBIX
COOPYXXEHUH IO YK€ YMEJIU TTOoJIydYaTh XKeJie30 U U3roTaBInBaTh IepBOHA-
YyaJIbHO MPOCTHIC XKeJIe3HbIe MHCTPYMEHTHI, a 3aTeM, MTPU TMOSIBJICHUH 3JIeK-
TpUUecTBa, — 1 00Jiee TEXHOJOTUUHbIE MHCTPYMEHTHI.

Heo6xoammo 06paTuTh BHUMAHKME HA OU€Hb XapaKTepHYIO YePTY APEBHUX
KaMEHHBIX COOPYXXeHUIT — 4yeM ganbliie oT CpeaAn3eMHOMOPbSI, TEM MEHee
TEXHOJIOTUYHBI 3T COOPYKEHMUSI. DTO OTHOCUTCS K pACCMOTPEHHBIM KaMEH-
HBIM KypraHam, a B JajJibHeHIIeM, U K CKaJTbHbIM COOPYKEHUSIM, U K 10JIb-
MEHaM, 1 K «aHTUYHBIM» COOpYKeHUsIM. OUeBUIHO, YTO MEHEE TEXHOIOT Y~
HbIE COOPYXKEHMUSI CTPOUIIMCH PaHblile, a 00JIee TeXHOJIOTMYHbIEC MOTOOHbBIE
coopyxeHus1 — no3xe. K aroMy cienyet 1006aBUTh, YTO HauboJIee OIacHbIe
JIPEBHUE FHEPreTUYECKHUe 0ObEKTH HAXOAWINCH B MAJIOHACEEHHBIX YaCTsIX
Nuauu u [Makuctana. CBajIkv HEHY>KHBIX KAMEHHbBIX U3IEJIMI YCTpanBaIuCh
B OE3JIIOIHBIX B TO BpeMsI MecTax IiaHeThl — Ha CeBepe u B @unanenbpuu,
a TaKkke B MaJloHaceJdeHHBbIX MecTtaXx — B Kazaxcrane, Ungone3nu u Jlaoce.
Bce 3T0 X0pol1110 BIUCHIBAETCS B UCTOPUUECKYIO CXEMY CYILIECTBOBAHUS Me-
TPONOJIMY APEBHE N LMBUIU3ALIMY IEPBOHAYAIbHO Ha KOHTMHEeHTe My B Tu-
XOM OKeaHe (cM. paszen 5.2), a 3aTeMm, IocJjie rudeu KOHTUHEHTA B Pe3yJib-
TaTe MajgeHus OPOMHOTIO acTepOoMIa, IepeMelleHUsI METPOIIOJIUY LIUBUIU -
3auu B Cpean3eMHOMOPBE.

2.1.3. CKanbHble COOPYKEeHUA U NeLepbl

CrenyommuM BUIOM 3alUMTHBIX IPEBHUX KAMEHHBIX COOPYKEHUI SIBJIsI-
FOTCSI CKaJTbHBIE COOPYKEHUS. DTH COOPYKEHUS BRIPE3aHbI B IIETEHBIX Mac-
CHBaX CKaJl, TO €CTb SIBJISTIOTCSI MOHOJTMTHBIMU KAMEHHBIMU KOHCTPYKIIUSI-
MM, UYTO CaMO 10 ce0e SIBSIeTCS IS COBPEMEHHOTO CTPOUTETLCTBA HEOObIY -
HbIM. KOHCTpyKILIMU OONBIIMHCTBA CKaTbHBIX KOMILIeKcoB (Kaiinair B
Nunuu, coopyxenus Jlanuoenasl B Dduonuu, ropon [lerpa B Mopaanun),
0e3 BCSIKOTO COMHEHUSI, BRIPE3aJINCh CBEPXY BHU3. [1py HAMIMIMM y IpeBHUX
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CTpOUTENIEN NUPUKAOJIEN U JIEKTPOMHCTPYMEHTA C PEXYIIIMMU JUCKAMU 1
HTUPYIOIIMMUY HacaAKaMU U3 CBEPXITPOYHON CTai U METCOPUTHBIX aiMa-
30B (IMPOYHOCTb METEOPUTHBIX aJIMA30B BABOE BbIIIE MTPOYHOCTU OOBIYHBIX
aJIMa30B) MPOLIECC CTPOUTEJILCTBA CKAIbHBIX COOPYXKEHU I UMEET peabHOe
00bsICHEHHME. DIEKTPUIECTBO BhIpadaThIBAJIOCh HA 3aBUCIIMX HaJI IIOIIA -
KOV CTPOUTENBCTBA IUPUXKAOIISX (HATIOMHUM, YTO Ha AUPUKAOISIX UMEJTACH
TypOMHBI ¥ TeHEPATOPhI) U ITOAABAJIOCh HA CTPOMILIONIAAKY. BHIM3Y Ha cTpoii-
TUIOIIIA/IKE BBITIOJIHSIACH MOSIpYCHAsl pe3Ka KaMHsI CKaJslbl 110 3apaHee Mo/l-
TOTOBJIECHHOMY ITpoeKTy. UTo KacaeTcsl cTpouTebcTBa xpama Kaiinanr (cm.
puc. 168—170) u «kpecta» Jlanubensl (cM. puc. 174, 175), To mocie moaro-
TOBKH B CKaJie «KOTJIOBaHA» BHITIOHSUIMCh BHYTPEHHUE TOMEIIEHUSI B OKPY-
JKarolMX ckajax. B ieHTpe «KoTjioBaHa» OCTaBIISIICS CKaIbHbBIN MacCuB, B
KOTOPOM BbIPE3JIMCH 3allUIIIEHHbIE OT METEOPUTHOI OOMOAPIMPOBKHU TTO-
MELIEHUS.

CnpaBoYHbIN maTepuan

B nocnepHue pecatuneTva B apxeonormm ctana npuMeHATbCA Tpex-
MepHas BU3yanm3aums Kak Hebonblwmnx no pasmepy aptedakTos, Tak U
KPYNHbIX APEBHUX COOPYKeHUN. OB6bACHAETCA 3TO 3a4a4amm myseedu-
KaLMKM apXeonormyecknx o6 beKkToB, X KAYeCTBEHHON AEMOHCTPaLUM B
NCCNefoBaTeIbCKUX U TYPUCTUYECKUX Liensx. B 3Tol cBsA3M BO3HMKaeT
BOMPOC, @ KaK e ApeBHMe CTPOUTENN MOTIN CTPOUTb YHUKa/IbHbIE COOpY-
KeHua, Hanpumep xpam Kanaw (cm. puc. 168—170) 6e3 TpexmepHoi
NPOCTPaHCTBEHHOM Mmogenun? [la He Morn, KoHeYHo! Bonpoc B TOM, Kakue
3T0 6bI/IM TPEXMEPHbIE MOAENN — TINHAHbBIE, TUMCOBbIE UN... KOMMNbLO-
TepHble. BepoATHO, COBPEMEHHbIE apXUTEKTOPbI U CTPOUTENN, BHUMA-
Te/IbHO PAaCCMOTPEB KOHCTPYKLMM Xpama Kannaw, oTaaayT npeanoyteHne
KOMMblOTEPHOM Moaenu. MoaTeeprKaatoLme 3Ty BEPCUIO APEBHUE KOM-
NbtOTEPbl MOT/IM COXPAHUTBLCA A0 HALWMUX AHEN, BEPOATHO, TONbKO B
AHTapKTMzge.

OpnHako y y4eHbIX BOBHMKAIOT BOITPOCHI O HA3HAYEHU N MOJOOHBIX COOPY-
KeHni. CcbulKa UCKITIOUUTENIbHO Ha X PUTYaJIbHOE Ha3HauYeHUe HE BbITJIS -
IUT YOeTUTETbHOM, XOTS CKaJbHBIE COOPYKEHMSI, TIO-BUINMOMY, B TOM UHC-
Jie BBITIOJIHSIM 1 9Ty poJib. Ho eciin paccMaTpuBaTh X KOHCTPYKTUBHOE
pellieHre, TO IJIaBHBIM Ha3HaUYE€HUEM XPaMOB SIBJISIaCh 3alllUTa HaceJeHUs
OT METEOPUTHOI OOMOAPAUPOBKY MPU ouepeHOM cOMmkeHun JIyHbI ¢ 3em-
neit. CKaJbl, TIe BBITTOJTHEHBI COOPYKEHUS, YKe TTOIBEPTaTCh METEOPUTHOM
OoMOapaIMpPOBKE. DTO BUTHO MO MOATEKaM pacIulaBIeHHOTO KaMHSI Ha CKaJlax.
Bb160op TakMX cKaja He ciaydyaeH, TaK KaK U3BECTHO, UTO «MOJIHUS KpaiiHe
peaKo ObeT ABaXKIbl B OTHO U TO Xe MecTo». M1 MeTeopuTHBII MOTOK TOXeE.
Io kpaitHeif Mepe, Ha 5TO, BEPOSITHO, HAIESUTNCH IPEBHUE CTPOUTEIIN CKaJTh-
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HBIX coopykeHMni1. Heo0X01uMo OTMETHTD, UTO BCE CKATbHBIE COOPYXKEHUS
obecrieurBaloTCsl BOIOM, Oyiaroapsi 10CTaTOUHO CJIIOKHBIM, HO 3(h(heKTUB-
HBIM CUCTeMaM BOIOCHa0KeHUsI. M BBITTOTHSIMCH CKAJIbHBIE COOPY>KEHUS B
MECTHOCTSIX, PacIOJIOKEHHbBIX Ha BbicoTe Oosiee 800 M Hal ypoBHEM MODS,
YTO JIeJ1aJI0 3TU COOPYKEHUST HEAOCITaeMbIMU TSI ITyHAMU.

B Moy Ha cerogHSAIIHMI IeHb MMeIoTcs 0KoJio 1500 cKaJbHBIX COOpY-
>xeHuit. [leproabl M CpOKU CTPOUTETBCTBA CKAIBHBIX COOPYKEHUI yUeHbIE
Ha3bIBAIOT CaMbl€ Pa3HbIE M COBEPILIEHHO He peajibHbIe. Tak, CKaJbHbI KOM-
ruieke AmkanTtel B Muauu (puc. 166, 167), 1o MHEHUIO YYEHBIX, BEICEKAIICS
BpyuHY!o B cKasiax B TeueHue 800 jet — ¢ I B. 1o H. 3. 1o VII Bek H. 3. B cka-
Jie TI0JIKOBOOOpa3HOi (popMbI BbIpYOJIEHO 29 Telep ¢ OrpPOMHBIMU 3ajlaMUu
W IPYTHMU ITOCTpoiiKamMu BHYTpH. Ho, TJISTIsT Ha CIIOKHEMIITYIo M KpacuBeii-
LIYI0 apXUTEKTYPY COOPYKEHU I BHYTPH TIEIIeP, MaJIO KTO IMMOBEPUT, UTO BCE
3TO BBIMOJHSJIOCh MOHAXaMU BPYYHYIO C UCITOJIb30BAaHUEM MPUMUTUBHBIX
WHCTPYMEHTOB. I CTPOUTENBCTBO OOBEKTOB MO €AUHOMY TIJIaHY HE MOXKET
BBITIOJIHSATBCSI CTOJIETUSIMU — CJIMIIIKOM MHOTO€ MEHSIETCSI 32 TAKOI TIEPUOJ,
BpeMeHU. MeHSI0TCS TTpaBUTEIN TOCYAapCTB U UX 1IeJIM, 9KOHOMUKA TOCY-
JapCTB U CTUJIb CTpoUTeNIbeTBa. Jlaxke kimumat meHsietcst! CiieyeT 100aBUTb,
YTO CBEIEHUI O TTOA3EMHBIX TOHHEISIX MO COOPYKECHUSIMU AIKAHTHI HET,
HO TOHHEJIM HaBepHsIKa eCTh. [IpOCTO MX HUKTO U HUKOT/IA HE UCKaJl — HU
aHriMyaHe, ooHapyxusiiue B XVIII B. 3TOT KOMILJIEKC COOPYKEHUI, HU CO-
BpPEMEHHBIE YUEHBIE.

YacTh YUEHBIX CUMTAET, YTO MHIAMKCKMIU xpam Kaiinam B Dinope
(puc. 168—170) 6611 TOcTpoeH B VI-IX BB., ipr 3ToM 100 J1eT YIIUTO HA CTPOM-
TEJILCTBO caMOoro coopyxeHus, a 200 1eT — Ha BHYTPEHHIOIO OT/IEJIKY COOPY-
KeHust. Jlpyrast yacTb y4EHBIX CUMTAET, UYTO COOPYKEeHUE ObLIO MOCTPOSHO
HaMHOTO paHbllle, a B yKa3aHHBII BBIIIE TIEPUOJ BPEMEHU B COOPYKEHUU
BEJIMCh PEKOHCTPYKIIMOHHBIE PabOThl. YUueHble HE HAIIJIM HUKAKUX JaT U
Jaxke MaJeHIITnX CJIeIOB ONMCAaHUsI KOHCTPYKIIMY COOpYyXeHus. Xpam Karii-
Jlalll He TTOCTPOEH, a BbICEYEH U3 CKaJibl, TPUYEM CKaJIbHbI MacCUB MpU
CTPOUTETLCTBE 00pabaThIBAJICS CBEPXY BHM3. XpaM pazmepamu 55%36 M pac-
MOJIOKEH B LIEHTPE BBIPYOJIEHHOIO B CKaJjie ABOpa, pa3MepamMu 58x51 M u
YXOASIIEro B ryouHy ckayibl Ha 33 M. HuokHsIs1 yacTh Xpama mpeacTaBiIsieT
c000i1 MbeecTall BLICOTOM 8§ M, HA KOTOPOM CTOSIT TPEXMETPOBbIE U3BasTHUS
CJIOHOB U JibBOB. XpaM Kaiinair OykBajabHO BeCh ITOKPBIT OYEHD CJIOXKHOMI
KaMeHHOI pe3b0oii. Kak 1 ernneTckue nupaMujibl, XpaM OpUEeHTUPOBAH MO
YJacTSIM CBETA, T.€. €r0 CTPOUTEIbCTBO BBHITTOTHSIIOCH HE TT033Ke 22 THICSY JIeT
Hazaa. Umerouuecs B Diiope 34 meniepbl TakKe ObLIM BBIPYOJIEHBI, KaK
MpeAnoJiaraoT yueHble, BPYYHYIO B MOHOJMTHOM CKaJle.
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OTMeTuM, YTO CKaJbHbIEe COOPYKEHUST AIKAHTBI U DJLIOPbI HAXOASTCS
Ha rutato JlekaH Ha BbicoTe 6ojiee 1300 M Hall ypOBHEM MODSI.

WM3BecTHBIN MHAUTCKMI UICTOPUK MOXaH CHSLI Ha BUJIEO MHOI'O TOHHEJ e
noa xpamoM Kaitnami. HekoTtopbie TOHHEINM UMEIOT TaKue HeOOJIbIlIue pas3-
MEPHI, UTO II0 HUM MOXET IepeIBUTaThCS TOJIbKO pedeHoK (puc. 171). Ume-
10TCs1 1 0oJiee KpyIHble TOHHe U (puc. 172).

Puc. 167. OmHo U3 BHYTPEHHMX MOMEIIEHUI CKAJIbBHOTO KOMITJIeKCca AKaHThI
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Puc. 168. Xpam Kaiinam. Maaust

Puc. 169. 3ammTHbIe HaBeCHI IO TTEpUMETPY KaMeHHOoro xpaMa Kaiimarn Puc. 171. Y3kuii TonHens xpama Kaiinam
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Puc. 172. YacTruHo 3achINaHHbBIN MTOA3eMHBIN TOHHE b Xpama Kaitnain

Puc. 173. OTBepcTHsi B KOHCTPYKIIUSIX XpaMa

Poccuiickre ncciaemoBaTe yTBEPXKIAIOT, UYTO OXMH M3 TAKUX TOHHEIEH
HampasJIeH B CTOPOHY OJIVKaMIIIEero CTyIeHIaToro Koyioaia. MiMeercs rurio-
Te3a, 1ToKa He ToKa3aHHasl, YTO CTyIeHYaTbie Koaoasl B MHauu B npeBHO-
CTH SIBJISUTMCH YaCTbhIO MOJA3EMHBIX aTOMHBIX 2JIEKTPOCTAHIIUI C SAEPHBIMU
peakTopamu. B aTOM ciiyyae B TOHHESIX HEOOBIIOTO pa3Mepa, COeANHS -
fonux xpam Kaiinaiil co cTyneHYaTbiM KOJIOALIEM, MOTJIU MPOKJIaablBaThCS
Kabesu JUisl NoJavyur 3JIeKTPOIHEPTUM € MOA3EMHOM 2JIEKTPOCTAHIIMU B XpaM
U COCeIHUE TTOA3eMHBIE COOPYXEeHUSI. B KaMeHHBIX KOHCTPYKIIMSAX XpaMa
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MMeIoTCcs HeOoJIblre oTBepcTUs (puc. 173), KOTOpble MOIJIU MCIHOJIb30BaTh-
Csl JUTSl yCTAaHOBKM XaJILIeIOHOBBIX U30JIITOPOB IO MEIHBIEC SJIEKTPUUECKUE
npoBoza. Cienyetr HalIOMHUTD, 4TO B JIpeBHeM Erurite xajiie10HOBbIE U30-
JIITOPBI HA3bIBAJIMCh JXKETAMU U SIBJISLIMCH CUMBOJIOM 00XKeCTBEHHOI BJIACTH.
OTCyTCTBHE KOMIOTU OT FOPSILLIMX CBETUJIbHUKOB Ha MMOTOJIKAX U CTEHAX 3aTeM-
HEHHBIX MOMEIIEHWI XpaMa U Tellep MOXKET SIBJISIThCSI KOCBEHHBIM J0Ka3a-
TEJILCTBOM UCII0JIb30BaHUSI 2JIEKTPUUECTBA B 3TUX IOMEILIEHUSX B IPEBHOCTH.

[Toa xpamMoM UMeEIOTCsI KpYITHbIE TOHHEIU C ITPOTEKalolei Mo HUM BOJOA,
HO JOCTYII B 9TU TOHHEJM 3anpelieH. BriojiHe BEposITHO, YTO MO XpaMOM U
COCEIHMMM TIelIepaMy pacloa0KeH LEebli MOA3eMHBII ropo, MOA0OHBIN
MHOTOUYMCJIEHHBIM MMOA3eMHBIM ropojaM B Typuuu (depunkyto, TaTiapun
U IpyTHe Topoaa).

Toponok Jlann6ai1a B Dduonuu pacrosoxeH Ha BeicoTe 2500 M Hag ypoB-
HEM MODSI U U3BECTEH BCEMY MUPY CBOMMU MOHOJUTHBIMU COOPYKEHUSIMU,
BbIPYOJIEHHBIMU B CKaslaX. JlaThl CTPOUTEIBCTBA COOPYKEHUI TOYHO HE U3-
BECTHBI, HO CUUTAETCSI, YTO OOJIBIIIMHCTBO U3 HUX ObLIO BO3BEJEHO B T€UEHUE
XII—XIII BB. Bcero HacuuthiBaeTcs 11 coopyKeHuii, 00beIMHEHHBIX B Ye-
Thipe rpynnbl. CeBepHas Tpyria — MeCTO HaxoXAeHUs «kpecTa Jlanuoabl»
(puc. 174, 175) — cuuTaercsi KpynHeiiieir MOHOJIUTHOM LIePKOBbIO B MUPE.
Ona coeguHeHa ¢ uepkBsiMu bete Mapbsm, bere-Tonroda, yacosneii Ce-
Jlaccue U Moruiioii Anama. Ha BepiurHy ropHoro xpe0ra, rie pacroJoXeHbl
TrOpoJ 1 CKaJIbHbIE COOPYKEHMUSI, BOJA MOJAETCS MO COXKHOM apTe3naHCKOM
cucteme. OueBUAHO, UTO «KpecT JIanubaibl» BBITIOJIHEH 11O TOR Xe CTPOU-
TeJbHOM TexHos0ruu, uTto 1 xpaM Kaiinam B MHauu. Ho KOHCTpyKTUBHbBIE
peleHus «KpecTa» 0oJjiee mpocThie, yeM B Xxpame Kaiinai.

Puc. 174. Coopyxenue CeBepHoii rpyniibl ropona Jlaau6asl (BUI CHU3Y)
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Puc. 175. Coopyxenue CeBepHoit rpyniibl roposa Jlann6amsl (BUI CBEPXY)

BnionHe nonyctrMo, 4TO mepBOHAYAIBHO «KPecT» UMe (popMy IiepeBep-
HyTO# TMpaMuasl (cM. puc. 106) 1 3amIuIan y9acTKM CTPOUTEIBCTBA T10-
MEIIEHUI B CKaJlaX OT BO3MOXKHOI MeTeOpUTHOM 6oMbapnupoBku. [Tocie
3aBeplleHUs BCeX pabOT B CKajlaX U3 3alIMTHON MUPaMUIbl ObLIO BBITIOJHE-
HO COOPYXXEHME B BUJIE «KpecTa». Takasi xKe TeXHOJIOTUsI MOTJIa TIPUMEHSITh-
Csl M IPU CTpoUTeIbcTBe xpama Kariinari.

Kommueke Magaun-Canux (puc. 176, 177) B CaynoBckoit ApaBunu
HaxoauTcsl Ha BbicoTe okoJio 800 M Hax ypoBHEM Mops U BkJovaet 111
COOPYKEHUI, BEIPYOJIEHHBIX B cKajlaX. Bo3BeleH1e KOMITIEKCa COOpYKEHUIA
yueHble oTHOCST K I B. 10 H. 3. — I B. H. 3. KomILIeKc cBsi3aH ¢ CUCTEMOM
TUAPOTEXHUUYECKUX COOPYKEHUI, OTHOCSILIMXCS K IPEBHEMY HabaTeiCKOMY
ropoxay Xerpa. MHTepecHO, 4TO coopyXeHue, n300paxkeHHOe Ha puc. 177,
MCTOJIb30BAJIOCHh ITPU CheMKax M3BecTHoro puiibMa JItoka beccona «ITgaTerit
ajieMeHT». Tak Kak B (pusibMe XpaM Haxoautcsl B Erurite, To 1151 3puTteeit
(bmabMa B LIEJISIX KOHCTTMPALIMK TTOKA3bIBaJICs TOIBKO 3aIHUI (pacam coopy-
SKEeHUSI.

B Typiuuu ckanbHble 00pa3zoBaHust (Wiu coopyxeHus?) B Kannagokuu
(puc. 178), pacnonoxeHHoi Ha BbicoTe 1000 M Hag ypoBHEM MOpsI, Haro-
MUHAIOT COOPYKEHMS OITMCAHHOTO BhIIIE KOMITJIEKCA COOpYKeHUiT MananH-
Canux. «®UpMeHHBI» 3HaK 3THX COOPYKEHUI — HaJIMIue «IIMaloK» M3
OILIaBJIEHHOIrO (IIpU METEOPUTHBIX OoMOaparpoBKax?) rpyHTa. Kak 010
yXe OTMEUEHO Bblllie, HaJMUKMe pacrlaBeHHOTO IPYHTa B BEpXHEl yacTu
XapaKTepHO, MPaKTUIECKH, [JIsI BCEX CKAJIbHBIX cOOpyKeHuii. Ho ckalbHbIe
coopyxeHusi Kanmnagokuy 3HaUMTENbHO BBIIIE, YeM COOpYKeHUs MananH-
Canux. [TomellleHUs B CKaJbHBIX COOPYKEHUSIX UCTIOIb3YIOTCS U B HAIlIe
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BpeMs. Kanmnanokus 3HaMeHUTa CBOMMU MHOTOUYMCIEHHBIMM TTOA3EMHBIMU
ropogamu. OIVH 13 TAaKUX OA3EMHBIX TOpo1oB — [leprHKy1o (cM. puc. 184).
B nByx Typenikux ropoaax, TatinapuHe u YaBylilmHe, CKaJbHbIE COOPYKEHUS
COCITMHEHEI C TTOA3¢MHBIMU TOPOIAMM.

Puc. 176. Komrmnekc coopyxennit Maganu-Canux B CaynoBcKoit ApaBuu

Puc. 177. OgHo u3 coopyxeHuit Komriekca MananH-Canux

JIt000MBITHO, YTO OCHOBHBIE aPXUTEKTYPHO-KOHCTPYKTHUBHBIE PEILICHUS
HECelCMOCTOMKIUX «aHTUYHBIX» XpamMoB Tuma IlapgpeHoHa 13 cOOpHBIX Ka-
MEHHBIX KOHCTPYKILIMI ObUIM MPUMEHEHBI 3a/10JITO 0 €ro CTPOUTEILCTBA
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B CEICMOCTOMKUX MOHOJIUTHBIX CKAJIbHBIX KAMEHHBIX KOHCTPYKIIUSIX, TaK
Ha3bIBaEMbIX «JIMKUACKUX TpoOHUIIaX» B Typumu (puc. 179, 180). Uctopuku
U apXeo0J10ru 0ObSIBUIN KUJIbIE TOMELIEHMS B cKalax JIMKMY rpoOHULIAMU IO
TeM Ke IPUYUHAM, 9TO 1 B TOCYIapCTBE STPYCKOB HA TEPPUTOPUH COBPEMEH-
Hoi MTanuu, rae KaMeHHbIE XXUJIbIe TOMEIEHMS TOCUMTAIA HEKPOITOJISIMMU.

Puc. 178. CxkanbHble coopyxeHust Kannagokuu B Typiiuu

Puc. 179. Bua ckanbHBIX TUKUICKUX TPOOHMIL B Topoaax JlajabsHe,
®erxue 1 Mupe. Typrus
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Puc. 180. BHyTpM 0mHOI U3 TUKUICKUX TPOOHUIT MUPBI

Iletpa B mepeBoe ¢ rpeuecKoro o3HavaeT «<kameHb». Iletpa B Mopaanuu
JEeWCTBUTEIBHO SIBJIsLIaCh ropoAoM U3 KaMmHsl (puc. 181). Topoa Bo3BbIlIaeT-
csg Ha 900 M Han ypoBHEeM Mopsi. Kak cuuTatoT yueHsble, ropoji ObLT CO3aH K
I B. H. 3. C MOMOIIIbIO TEPPAaKOTOBBIX TPYO CO37aHa CI0XKHAasI CUCTeMa BOJIO-
CHaOXeHMUs, ¥ XUTEJU TOpoa HUKOTIa He HyXXIaauch B Bone. I1o Bcemy
ropojy OBLIO0 pacIiojioxkeHo okoJj1o 200 pe3epByapoB, COOMpPABIIMX U XpaHUB-
KX TOXAeBylo Bony. [loMrMoO CBsI3M pe3epByapoB, TEPPAKOTOBBIE TPYObI
cobupaju Boay U30 BCeX UCTOYHUKOB B paguyce 25 KM OT ropoja.

Puc. 181. [lerpa — «ropon-kameHb». Mopnanust
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Kuraiickuii cKaJlbHBII KOMILIEKC COOpYKeHUi JIYHMbIHb U3aneKa Bbl-
IJISIAUT KaK TpOMajiHbIi JosibMeH (puc. 182). CBepxy BBIIOJHEH 3allIUTHBI
KO3BIpEK, Mo 60KaM — 3alllMTHBIE CTeHKU. BHYTpeHHUE TTOMEIIeHU s
(puc. 183) HagexXHO 3allUILIEHBI OT MPSIMOTO MOTagaHUsI MEeTeOPUTOB.

Puc. 183. Bun usHyTpu rpotoB KoMruiekca JIyHMbIHb

JlynmbiHb («KameHHbIe neniepsl y JIpakoHOBBIX BOPOT») HAXOAUTCS Ha
Bbicote 1900 M Ha ypOBHEM MOPSI B KUTAlCKOM MPOBUHLIMK XOHaHb, B 12 KM
K 1ory ot JlosHa. Kak cuuTaror yueHble, KOMIUIEKC COOPYXXEHM I BbICEKaJICs
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B M3BECTHIKOBBIX cKajlaxX 1o 6eperaM peku VX3 B TeUeHME YEThIPEXCOT JIET
(495—898 rT. H. 3.). [To opuLIMATIBHBIM OLIEHKAM KOMILJIEKC COOPYKEHUI CO-
CcTOUT 13 2345 rpoToB U yriiyoseHui ¢ 43 3a1aMu, KOTOpbIe COAEpKaT OKOJIO
2800 naanuceit u nopsiaka 100 000 uzoOpakeHUI.

ITpakTHyecku Bce CKaJIbHbIE COOPYKEHMUS, B OTIMYME OT YACTUYHO pa3-
PYILIEHHBIX TUPAMUI, XOPOIIO COXPAHUIUCH. DTO OOBSICHSIETCSI TEM, UTO BCE
paccMOTpEeHHBIE CKaJTbHBIE COOPYKEHUSI PacIiofioXKeHbl Ha BBICOTE OoJiee
800 M Hag ypoBHEM MODSI 1, BEPOSITHO, OBLJIN HeJoCsITaeMbl I yHaMu. Ha
HUX OTCYTCTBYIOT CJIeJIbIl METEOPUTHOI OOMOapaAMPOBKH, HO KaK yKe OTMe-
4yaJioch, CaMM COOPYKEHUSI TIOCTPOEHbBI B CKajlaX, MOJBEPraBIIuXCcsl MeTeO-
PUTHBIM OoMOaparpoBKam paHee. M ckaibHbIe COOPYXEHUS, B OTJIUYNE OT
nupaMuI U MacTad, He HY>XKIaJIUCh B O0JIMIIOBKE U3 OJJOKOB WJIM TIJIUT, KOTO-
pbIe TaK OXOTHO PacTaCKUBAJIM MapoOAEphl, a OCTABIIYIOCS OOJUIIOBKY MO3XKe
MPSITAIN «pecTaBpaTopbl». KOHCTPYKTUBHEBIE PEIICHUS, HApYKHast U BHY-
TPEHHSISI OTIENKA CKATbHBIX COOPY>KEHH I CBUIETEILCTBYIOT O HATUIMU OYSHB
BbICOKOTEXHOJIOTMYHOU TEXHUKHU y cTpouTesieit. CTpoUTeIbCTBO TaAKMX CIOXK-
HBIX KOMITJIEKCOB COOPY>KEHUI He MOTJIO BBITIOJHATHLCS 0€3 HATUUMS TpeX-
MEpPHOI MOJIeJIU O0BEKTOB. DTH COOPYKEHUSI UMEIOT MTPOyMaHHYIO CUCTEMY
BogocHa0OxeHus1. OTCYTCTBHE KOTOTH Ha MOTOJIKAX M CTeHAX BHYTPEHHUX
3aTEMHEHHBIX TTOMEILIEHW I MOXEeT CBUAETEeIbCTBOBATH O TPUMEHEHUH 2JIeK-
TpUYECTBa I UX ocBelieHUs. KOCBEHHBIM MTONTBEPXKISHUEM 3TOMY MOTYT
SIBJIITBCS TTOJA3€MHbIE TOHHEIM HeOOIbIINX pa3MepoB (IJ1s1 MPOKIaIKU 3JIeK-
Tpokabeneit?) 1 Kpyrjible OTBEPCTHSI B KAMEHHbBIX KOHCTPYKLIMSIX (U1 ycTa-
HOBKU XaJILIeIOHOBBIX U30JISITOPOB MO TPOBOIa?) B CKaJTbHOM COOPYXKEHUU
Kaiinam B Unoun.

Heob6xoa1Mo OTMETUTD, YTO UMEIOTCS Ha TIJITaHEeTe MECTa, I/1e CTPOUTEb-
CTBO CKaJIbHBIX COOPYKEHM I HaUuaTo, HO He 3aKOHYeHOo. Ha He3aBepIiiieHHOM
ckanbHOM coopyxkeHuu Toppec-aenb-ITaiine B Ynnu npocmatpuaetcs pup-
MEHHBIA OYEPK APEBHUX CTPOUTEJIEH — OCTABJICHHBIE «IIANKW» B BEPXHEN
yacTu 00beKTOB. [Tog0OHbBIE XKe «IIalTKu» B BEPXHEN 4aCTU COOPYKEHUI
umetorcs u B Kannagokuu B Typiiuu, 1 B KOMILIEKCE COOpyKeHui MananH-
Canux B CaynoBckoii ApaBuu. BeposiTHO, K He3aBepIlIeHHbIM CKaJIbHbIM CO-
opyxXeHMsIM cieayeT oTHecTH ropy Kaitnac B Tubere, a Takke Oyivkaidiime
KaMeHHble 00beKThl. [opa Kalijnac nmeer rpaHu, CTpOro OpueHTUPOBaHHbBIE
mo cropoHam cBeta. Ho, BO3MOXHO, 4TO Takasi OpueHTAaIMsI TpaHEel TOpbl
Kaiinac co3nana nckyccrseHHo? Komiuieke coopykeHuii ¢ ropoii Kaitnac
CJIeyeT OTHECTH K KPYITHEHIITUM He3aBePIIEHHBIM CKATbHBIM COOPYKEHUSIM
JIPEBHETO rocyapcTBa. XoueTcsi 00paTuTh BHUMaHKE Ha TO, YTO KOMILJIEKC
coopyxeHuii ¢ ropoii Kaitnac moxox Ha koMmruiekce B nojirHe [3el B Erunre,
B KoTopoM C(UHKC MOT SIBJISIThCSI 3alIMTHBIM COOPYKEHHEM BXOJia B MO/~
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3€MHBbII MHOTOSIPYCHBII ropoa — «JIabupuHT», onucaHHbIN [eponoToM ele
B V B. 10 H. 3. OpueHTtauus ropsl Kaiinac Ha coBpemeHHbIli CeBepHbIii 0-
JIIOC MOXET CBUJIETEJILCTBOBATh O TOM, UTO CTPOUTE/bHBIE pabOTHI Ha TOpE
(ma, BEpOSITHO, M Ha PYTUX He3aBePILIEeHHbIX CKAbHBIX COOPYKEHUSIX MIa-
HETbI) IIPOU3BOAMIUCH B IIepUOA BpeMeHU 0oJjiee 12,8 ThICsY JIeT Ha3al.

2.1.4. Nopg3eMHble ropoaa U COOpYKeHUA

BeposTHO, e1lie COTHM THICSY JIET Ha3a HaIllM TIPEIKU U HEKOTOPBIE -
KVe XXIUBOTHEIE (TTeIlePHBIC JIbBBI, MEIBEIN 1 TUEHBI ) TIOHSUIH, YTO €CTECTBCH-
HbI€ BBICOKOTOPHBIE TeIIephl SBISIOTCS TOBOJIbHO HAAEXKHOM 3aIIUTON OT
METEOPUTHBIX 60MOapAMPOBOK. M He TOJBKO B TOpax, HO M Ha BO3BBIIICH-
HocTsIX Ton 3emuieit. I1paBaa, mon3eMHbIe TTelIepbl Ha BO3BBIIIEHHOCTSIX, B
OTJINYME OT TeIIep B BHICOKOTOPHOM 00JIaCTH, MOTYT 3aTaIlJInBaThCS TIPU
myHamu. Ho coueranune MeTeopuTHOM O0MOApIMpPOBKY C BOSHUKHOBEHUEM
IIyHAMU UMeeT O9eHb HU3KYIO BEPOSITHOCTD M, KaK ITPaBMIIO, BOZMOXKHO TOJTb-
KO JUTS IPUOPEXKHBIX paiioHOB. [103TOMY CTPOUTETHECTBO Ha BO3BBIIIIEHHOCTSIX
MOJA3eMHBIX TIeIIep M JaXKe LETbIX MOA3¢MHBIX TOPOIOB B IPEBHOCTH JIJIst
3aLIUThI OT METEOPUTHOM OOMOAPAMPOBKH SIBJISICTCS BITOJIHE OOOCHOBAHHBIM.
DTO MPOCTO YKACHO, UTO OAHAXKIBI, OKOJIO 12,8 ThICSY JIET Ha3a, MaJIoBe-
pOSITHOE COYeTaHUEe MOIIHENIIEH METeOPUTHOM OOMOApAUPOBKHU C ITOCIIE-
IOYIOIIM BO3HUKHOBEHHUEM OTPOMHENIINX IIyHAMHU IIPUBEITO K THOEITH APeB-
HETO BBICOKOPA3BUTOTO rocyaapcTBa. B maHHOM pasmesie paccMaTpUBalOTCs
TOJIBKO KOHCTPYKTUBHBIE OCOOEHHOCTH TIPU CTPOUTENIBCTBE APEBHMX TTOJI-
3¢MHBIX TOPOIOB.

Ha ceromHsmurHuit 1eHb peKOPACMEHOM TI0 KOJIMYECTBY OOHAPYKEHHBIX
1 0UIIMATBHO Y3aKOHEHHBIX IPEBHMX IMOJA3EMHBIX TOPONIOB sIBNsgeTcs Typ-
st [TokuHyThIe moa3eMHBIe ropona B Kamnmagokun Hagaau 00HapYKUBaTh
ente B XIX B. Kannmagokusi — 310 MecTHOCTh Ha CpenHeM AHATOJIMIICKOM
rwiato B LlenTpasnpHoit Typiuy miomansio okoo 300 Km? Ha BeicoTe 1000 M
Han ypoBHeM Mops1. HanGosee KpynmHbIMU U MCCIeTOBaHHBIMM MOA3EMHBIMM
ropoaamu B Kanmnanokuu sipnisitorest JlepuHkyto (puc. 184), Kaitmaxibr, He-
Buiexup, O3koHak, Amxuroib, TatimapuH, Ma3sl 1 Matuat. B pesynbrate
HCCIIe0BaHM, OCYIIIECTBIEHHBIX MO/ PyKOBOJACTBOM Tpodeccopa M. Toana,
YCTaHOBJIEHO, YTO B TaTjaprHe OrpOMHBIN CKaJIbHBIN TOPOI COSIMHEH C IO/~
3eMHBIM (puc. 185). CoueTaHue CKaJTbHOTO 1 MOA3EMHOI0 TOPOJ0B UMEETCS
elle B OTHOM TYpelIKOM ropone — YaByImHe.

Topoma yxomsT BHU3 Ha IECATKH, 2 BO3MOXHO ¥ COTHU METPOB, ¥ UMEIOT
HECKOJIBKO aTaxeil. Kak mpaBuiio, HUKHKME 3TaXu B MOA3EMHBIX TOPOIaX
3aTOIUICHBI. B ropomax mMeroTcss BEHTHIISIIIMOHHBIE IITAXTHI, KOJOMIIHI, TTO-
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MeILeHUS JUTS XpaHEeHUST 3epHa U COepKaHMsI TOMAITHUX XKUBOTHBIX, TTPEC-
ChI /ISl U3TOTOBJICHUSI BUHA, TyaJleThl U SIMbI JIJIS1 CTOUHOU BojbI. JItoau Mor-
JIX BBIXOAUTDH Ha MOBEPXHOCTD TOJBKO IIJIsT BO3AEJBIBAHUS OJM3IEKAITINX
CeJIbCKOXO3SIMCTBEHHbBIX YTOJAMM. Y3K1e mepexo/ibl B ropojaax MOTJIU nepe-
KPBIBAaThCS TSKETBIMU KAMEHHBIMU AUCKAMU (BECOM B HECKOJIBKO TOHH),
KakK MPaBUIIO, ¢ HeOOJBITUMU KPYTIIBIMU OTBEPCTUSIMHU B IIeHTpe (puc. 186).
Psin vcciienoBaHmii moKa3bIBaeT, UTO IToA3eMHbIe ropoaa B Kanmnagokuuy 0butu
MOCTPOEHBI 6oJiee 7 ThICSY JIET Ha3al, HO TOYHYIO AATy OMPEACIUTh MoKa
OBIJIO HEBO3MOXKHO, TaK KaK UCTIOb3YeMbIl apXe0JIOraMH B HACTOSIIIEE Bpe-
Msl PaJiuOyIrJIepOAHbI aHAIU3 MPUMEHUM TOJbKO K OPraHUYeCKUM
Marepuaiam.

Puc. 184. Cxema yactu nonzeMHoro ropojaa JlepuHkyio

P e

Puc. 185. Topon TatnapuH — coBMelleHUE CKaJIbHBIX COOPYKEHU I
C MOA3EMHBIM FOPOIOM
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Puc. 186. KameHHbIe 1UCKY ISt OJIOKMPOBKY ITPOXOIOB B ITOA3€MHOM I'OPOJIE

CnpaBoYHbIN MaTepuan

3abaBHO, 4YTO CBaJIKY KAMEHHbIX AUCKOB Ha apxunenare An B Mukpo-
He3uu (puc. 187 ) yueHble CHMTAIOT MPOTOTUNOM KPUNTOBANOTbI. AAKOObI
C UCNONb30BaHNEM KaMeHHbIX AMCKOB MeCTHble abopureHbl BbIMOAHANN
pacyeTbl mexay coboli Npu coBepLIeHUN Kakux-1nmbo Nokymnok. Tak Kak
3TN KMOHETKM» MOT/I BECUTb HECKOJIbKO TOHH, TO, MO MHEHMWIO YYEHbIX,
CAENIKM 3aKN0Yanmcb B YCTHOM dopme 1M pU3nYeckoe nepemelLeHme
KaMHA K HOBOMY Bnafenbly He TpeboBanocob.

!

Puc. 187. KamenHble nucku apxurienara S

YueHble, BepOATHO, He 3HatoT, YTo B 2015 r. poccuiickan rpynna «Koc-
MOMOUCK», NOA, PyKOBOACTBOM Baanma YepHobpoBa, BO Bpems pacKonoK
Ha TeppuTOpUM HKUPHOBCKOro paioHa Bonrorpaackoli o6nactn obHapy-
KUna 6osee AecATKa KAMEHHbIX AMCKOB. B TOM UMcie U oanH ANUCK pas-
Mepom 4 M. KameHHble UCKU HalAeHbl Ha OLHOM U3 YrOJ/IbHbIX Pa3pe30B
Cunbupu (puc. 188), a Takke B Kutae u Mepy (puc. 189). CneayeT obpatntsb
BHMMaHME Ha pa3Hyo GOpMy KaMeHHbIX AMCKOB, @ TaK¥Ke Ha OTnYalo-
LLeecs KaYecTBO UX OTAENKM. KaMeHHbIMU AMCKaMU MOTIN MepPeKpbIBaTb-
CSl HE TO/IbKO TOHHE/IM B NOA3EMHbIX FOPOAAX, HO U BEPTUKAJIbHbIE CMYCKK
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B NoA3eMHble MOMEeLLEHWA, Aa U MHOroe apyroe. Mpu PeKoHCTPYKLMK
NOA3EMHbIX FOPOAOB YrKe He HYXKHble KaMeHHbIe ANCKM COBUpPanm 1 yBo-
3UM Ha CBaJIKM noganblue oT rnas (Hanpumep Ha apxunenar An B
MuKpoHe3nn).

Puc. 189. KameHHbl1it nuck B OnbsiHTalitam60. [Tepy

CraBUTCSI CBOMMU TTOA3EMHBIMU ropoaaMu U ApMeHusi. OIMH U3 caMbIX
IPEBHUX U3BECTHBIX ITMCbMEHHBIX NICTOUHMKOB O MOA3€MHBIX TOpoax, «AHa-
Oacuc» IpeBHeTpeueckoro nucatess u ucropuka Kcenoponra (ok. 427—
355 rr. mo H. 3.), natupyercs KoHuoMm IV B. mo H. 3. B 2T0i1 KHUTE, B TOM
Yyucie, paccKasblBaeTCs CleAylollee O MOA3eMHbIX ropoaax ApMeHUU:
«...B HaceJeHHBIX MeCTax JoMa MOCTPOEHBI o1 3eMJieii. Bxonbl B joMax Obut
Y3KUMM, KaK ropyo kojoaua. OqHako BHYTPEHHUE TTOMEIIEeHUs ObLIN 10-
BOJIBHO TIPOCTOPHBIMU. 2KMBOTHBIX TOXKE CONEPKaIN B BHIPE3aHHBIX IO -
3eMeJIbHbBIX TPUCTAHUILAX, VIS HUX ObLIY COOPYKEHBI CieLIMaIbHbIE JOPOTU.
Jloma He 3aMeTHBI, €CJIM He 3HaeTe BXoa, HO JIIOAN BXOIMJIN B 3TH ITPHUCTa-
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HUILIA 110 JIeCTHULIE. BHYTpU comepkaiu oBell, KO3JST, ATHST, KOPOB, TITHULI.
MecTHble XUTeW B TJIMHSIHBIX COCyIaXx Ak TTUBO U3 STUMEHSI... U KUTEIn
B KOJIOJLIAX JieJiayiu BUHO <...> Mbl 0OHapy>KuJiu AHabacuc ciiydaitHo U yau-
BUJIMCH €ro pa3Mepam. TyHHeu, Belylliue BHU3, TAKOBbI, YTO IO HUM MOX-
HO MpPOTAILIMUTh CIOHA. MHOXECTBO OOJIBIIINUX U MaJIbIX JIeCTHULL. OrpoMHBIe
kosoibl. [TonzeMHble ruIoIIaaM 4151 TAHLIEB MYOJIUKU...».

OgHUM U3 KPYITHENIINX IPEBHUX MOI3EMHBIX TOPOIOB APMEHUM SIBJISI -
ercs Xangs3upak (puc. 190). BumHbI ocTaTKy TOPHBIX Teppac, KOTOPbIE MOT-
JIM UCMOJIb30BaThCs 1Mo 3emienenue. Jaxe B 1913 . B 9 kBapTanax aToro
ropoja mpoxXuBajao OKOJ0 8 ThICSY YeJIOBEK.

Puc. 190. [Togzemusbriil ropox XaHnazupak. ApMeHUsT

Y0 KacaeTcsl MoA3eMHBIX TOPOAOB coceHero AzepoaiimkaHa, TO BOT UTO
pacckaszal B uHTepBblo Vesti.Az (pespasib 2011 1) pykoBoauTeb MexayHa-
POIHOr0 Hay4YHO-UCCIe0BaTeIbCKOro 00beanHeHus «Kocmomnouck» B. Yep-
HOOpOB: «...y Hac ObLj1a MporpaMma Io MovcKy ApeBHUX MOI3EMHBIX TOPOIOB.
MHorue cnbiany, uro Mexay Kacnuem u YepHbIM MOpeM HEKOraa Ccylie-
CTBOBAJI HAPO/1, KOTOPbI YCUJIEHHO 3aHUMAJICSI CTPOUTEIBCTBOM MOJI3EMHbBIX
roponoB. [TogoOHbIe ropoa HaliieHbl Ha HBIHELIIHUX TEPPUTOPUSIX TypLiuu,
B Kpbimy, KpacHogapckom kpae u T.1. [TogoOHbIe MecTa Mbl McKalli B A3ep-
Oaiimkane. [1emiepsl oOMTaHUS B Ballleii CTpaHe U3BECTHBI, a BOT ITOA3EMHbBIE
ropojia HaIrogo0ue TypelKMX, eCJIv s He olnbdaioch, B AzepOaiimkaHe MoKa
He HaluIv. Mbl 00be3IMINM MHOTHE PAOHbI Balllel CTPaHbI, U MECTHBIE KU -
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TeJM BCSYECKU HaM MOJCKa3bIBaIv, IOMOTaJI, TOBOPWUJIU, TAE, 110 X MHE-
HUI0, MOTJIM Obl HAXOUTKCS MOJ00HBIE Topoaa. B uactHocTr, B Haxuuena-
He MBI OBLJIM B pa3BeTBJACHHBIX Iellepax, B COJISIHBIX Ieliepax (puc. 191).
DT0, BHE BCSIKOTO COMHEHUSI, IECTBUTEIHLHO MOI3EMHBIN TOPO/I, HO HE Ta-
KoM apeBHMIA, KaK B Typuuu, K mpumepy. 1 s oueHb Hale10Ch, UYTO MO pac-
cKa3 Oy/ieT UMeThb MTPOJIOJIKEHUE, TaK KaK TOYKa B TOMCKaX MOA00HBIX TOPO-
JIOB B A3epOaliizkaHe He ITOCTaBJICHa».

Puc. 191. Constable niemeps! Jdy3mar B 12 kM ot ropona HaxuueBanb. AsepbaiimkaH

B Upane Hanbosee n3BeCTEH KOMILIEKC ITOA3EMHBIX COOPYKEHUI B TO-
ponke Hyirabage— roasemHsblii roposa Yitu (puc. 192). BHyTpeHHHE KOMHAa-
ThI IOCTPOEHHKI B (hopMe aH(MIIaabl U COEAMHEHBI MEXKIY COO0I N3BUIUCTHI-
MU Kopugopamu. B cTeHax HEKOTOpPbIX KOMHAT Ha BbICOTE 3—5 M BUIHBI
OKPYTJIble OTBEPCTHUS, B KOTOPbIE MOXHO MPOHUKHYTh C OOJIBIINM TPYAOM U
KOTOPbIE CBSA3BIBAIOT SIPYChl MEXKIY cO00i1. OO11ast MPOTS)KEHHOCTh MOA3EM-
HBIX COOPYXKE€HU I, KOTOpblE HAUMHAIOTCS Ha I1yOuHe 4 M Mol YpOBHEM To-
pojaa ¥ MAYyT Ha ryouHy 16 M, HeuszBecTHa. Ho mpeamonaraeTcs, 4To noj-
3€MHbI TOPOJ PACKUHYJICS A0 APEBHUX KPETIOCTHBIX CTEH ropojia, U ero
IUTOLIAIb COCTABIISIET OKOJIO 4 kM. TTo3eMHBIE COOPYXEHMSI, KOTOPbIE HC-
CJIeJOBaHbl K CETOHSAIIHEMY IHIO, pacIojioKeHbl Ha Tpex sipycax. CBs3b
MEXY SIpyCaMu OCYIIECTBIISIETCS C TTOMOIIBIO BEPTUKAIbHBIX IIAXT [TyOMHOMN
ot 5 1o 7 M. Ha puc. 192 BunHo, 4to, KaKk ¥ B MOJA3eMHBIX ropojax Typuuu,
B TIOI3€MHbBIX COOPYXXEHUSIX TOpoaa YU UCTOJIb3YIOTCSI KAMEHHBIE TUCKU
JUJ1S1 TIEpEeKPBITUS TOHHEJE 1 1IaXT.
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Puc. 192. ITonzemHblit ropoa Yiiu

Puc. 193. IToazemHbie coopyxeHusi B Cupuu

B cocenneit ¢ Upanom Cupuu uMeeTcsl orpoMHeiiiiee KoJauuecTBo Moj-
3eMHbIX coopykeHul (puc. 193), HO B HacTos1Iee BPEMS UX CTPOUTEJILCTBO
MOYEeMY-TO CITMUCHIBAIOT HA MTOBCTAHLIEB-TePPOPUCTOB. YTO, KOHEUHO, BECh-
Ma COMHUTETbHO. OTKyIa y CUPUIIIEB CTOJIBKO TOPHOIIPOXOMUECKIUX KOM-
iekcoB? BeposiTHO, CUPUIALIBI TPOCTO MCTOJB3YIOT ISl CBOMX HY K/ IPEBHUE
MMOA3eMHBIE TOHHEIH.
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B Uzpaune B HauimonanbHoM napke beit-IyBpuH-Mapeiiia HaxoasTcs
OCTaTKH JIBYX JIPEBHUX MOA3EMHBIX TOopojoB — Mapeiua (puc. 194) u beiit
TyBpuH. DTO 00J1aCTH MOKPHITHIX 3€JIeHbIO X0JIMOB (10 400 M Hax ypoBHEM
MOpsI), KOTOPbIE SIBJISIFOTCSI XOpOILIMMU Mactouiiiamu. B Mapeliie oOHapyxe-
Ho okoJ10 500 netep ¢ 3500 koMmHaTaMu. O4eHb MHTEPECHA Telliepa-KOoayM-
Oapuii B XopBar-Munpace (puc. 195).

Puc. 195. [Mewepa-konymbapuii B XopBat-Munpace. U3pannb
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ITonzemHble coopykeHus: Erumnra onucsiBaauch eiie B V B. 10 H. 3. Bor,
HarpuMep, Kak OMMCbIBaeT IpeBHETpeYeCKUii UCTOPUK [epoaoT Moa3eMHbIi
JIAOMPUHT Heaaneko oT Iu3sbl: «... BOT OHUM pelInid OCTaBUTh OOIIMIA Ta-
MSITHUK, & pELLIUB 3TO, BO3ABUIJIU JIJAOUPUHT HEMHOTO Bbillle MepuioBa o3e-
pa 6113 Tak HazeiBaeMoro Topona Kpokoauiios. S Bumes 3TOT 1aOMPUHT: OH
BBIIIIEe BCSIKOTO onmcanus <...> Tam sT BUmesa IBeHaAIaTh TBOPIIOB, paBHO-
MEpHO pacrojiaraBIIMXcsl, KOTOPbIE COOOIIATNCE APYT C APYTOM, YePEAysICh
C TeppacaMu U pacriojarasicb BOKpYT JBEHaI11aTu 3aJ10B. TpyIHO MOBEPUTb,
YTO 3TO paboTa YeJ0BeKa, CTEHBI TOKPHITH pe3HBIMU DUTYpaMU, U KaKIbI
JIBOP U3BICKAHHO MOCTPOEH U3 0EJI0r0 MpaMopa U OKPYKeH KOJIOHHAI01.
VY yrna, roe 3akaH4YMBaeTCs JJAOMPHUHT, €CTh TMpaMUIa BHICOTOM IBECTH CO-
POK (byTOB C OOJIBILIMMU PE3HBIMU (PUTYPaMU XKMBOTHBIX Ha HEU U OJ3eMHbIM
MPOXOIIOM, Yepe3 KOTOPHIN B Hee MOXKHO TornacTb. MHe cKas3aju, YTo MO -
3eMHbI€ KaMepbl U TTPOXO/Ibl COCAMHSIOT 3Ty MUPAMUIY ¢ TUpaMUAaAMU B
Memdouce...».

B erumerckom ropoake 3aBueT-31b-OpuaH (puc. 196, 197) apxeosoru B
Hayvayie XX B. 00Hapy>KWJIM 5 TpOOHUIL M 2 mupaMuabl. Bce coopykeHust Obuin
COEJIMHEHBI MOJ3EMHBIM FTOPOIOM CO CBOMMU TOHHEJISIMU U MIOMEIEHUSIMU.
OTMeyvaeTcs, YTo AJIsi COOPY>KEHU I UCTTOIB30BATMCh MACCUBHBIEC OJIOKH BE-
coMm oT 40 1o 80 T, a Takke T BecoM 10 200 T. Ho o6HapykeHHbIE COOPY-
JKEHMSI He ObUTH U3ydeHbl. [0po1 3aKphIIn, a Ha €ro MeCTe OCHOBAIM BOSHHYIO
Oa3y.

B 2008 r. rpynma uccinenopateneii u3 beabruu u Erunra mon npenBoau-
teabcTBOM JIyu e Kopua npoBesia reopajgapHble UCCIeI0BaHUsI HeJaleKo
oT oazuca Dinb-PaiitoM. YueHble 3as1BUJIN, UTO OOHAPYKUIIU IO TTOBEPXHO-
CTBIO 3eMJIM OTPOMHYIO CTPYKTYPY, KOTOpasi MOXXET 0Ka3aThCsl 3HAMEHUTHIM
MOTEPSTHHBIM eTUNEeTCKUM JIaOMPUHTOM, O KOTOPOM YITOMUHAJU APEBHUE
uctopuku. Ccbliasich Ha pe3yJibTaThl reojiokauuu, 1e Kopua coobiian, 4to,
HECMOTPS Ha HAJIMYME BBICOKOTO YPOBHS IPYHTOBBIX BOJI, MOXKHO Pa3TUIUTh
MpU3HAKW HAJIMYMSI KOMHAT, TYHHeJeil, MACCUBHBIX CTEH, a TakKXe JIBYX
orpoMHbIX Kamep pazmepamu 100x150 u 80x100 M. OgHaKO X011 apXe0JI0ru-
YyecKMM paboTaM TakK U He Obul AaH. [IpuunHoii 3TOMY cTan 3anpetr MuHu-
cTepcTBa 10 JiejiaM IpeBHocTel Erumnra Ha mpoBeneHue Kakiux Obl TO HU ObLIO
paboT Ha JaHHOM y4yacTke. Erurmer TiareabHoO oxpaHsieT CBOM IpeBHUE MO/ -
3eMHBIE COOPYKEHUS OT OCTAIBHOTO MUPA.

B JIuBane xpambl baanb0eka Breyat/IsiioT, HO ellle OOJIbIlie BIEYaTIsIeT
ruraHrckas riatgopma noa xpamamu. B miatdopme B OCHOBaHUM XpaMa
FOnurepa (puc. 198) naxoasitcst Tpu 800-TOHHBIX M3BECTKOBBIX OJi0Ka. Ho,
BO3MOXHO, YTO TMTAHTCKHUE OJIOKM He KAMEHHBIE MOHOJIUTHI, & OTJUTHI U3
JIPEBHETO Te0NnoJIMMepOETOHA.

178

Puc. 198. Tpu 800-TOHHBIX N3BECTKOBBIX OJI0Ka B ocHOBaHUU XpaMa FOnurepa. JluBax

179



TuranTckue 6J0KM JOJKHBI OBLUIM 3alIMIIATh KAKHE-TO OUEHb BaXKHBIC
noa3eMHbie coopyxkeHus. [Tnatgopma, BeIIOXKEHHAsI KpYITHBIMU OJIOKaMU,
YXOJIUT BHU3 Ha OOJIBIIYIO TIYyOMHY M UMEET BHYTPY MHOTO TTOA3EMHBbIX T10-
MEIIEHUI M TOHHEeIe. DTu TOHHEIM UMeloT oTBeTBiIeHus. [1ox mraTrdopmoit
¢ TpunuToHOM TaKXKe HaXOISITCSI OTPOMHBIE ITOJA3eMHbIC TTOMEILICHUST, UME-
[OIIMe BEHTWISILIMOHHBIE IIIAXThI, BEIXOASIINE HA IIOBEPXHOCTH B xpame KOmm-
Tepa. K aTUM nomeleHusIM BeAeT AJIMHHBIN MTOA3EMHBIN TyHHE b, OT no-
3eMHOI1 YacTH IUIaT(OPMBI UAYT MOA3EMHbBIC TOHHEJIM B Pa3HbIX HarlpaBJie-
Husax. CeTb TOHHENECH pacIpoCTpaHsIeTCsT Ha IeCATKU KUIOMETPOB U,
BeposITHO, focturaetr Cpean3eMHOTO MOPSI.

Crenyet 106aBUTh, YTO UMEETCSI MHOTO TTMCbMEHHBIX CBUIETEILCTB O
MHOTOYMCJIEHHBIX ITOA3eMHBIX ropoaax B Tubete u mmyctoiHe [o0u. B mmycThI-
He Caxapa noa oazucoM Iar (puc. 199) Boszne ajpkupcekoii rpaHuiisl B 1919 1.
(paHILy3CcKME NCcCcaea0oBaTe/ I 00OHAPYKWIN CETh ITOA3eMHBIX TOHHEe e, O0-
11as1 JJIMHA TOHHEJIE BMECTE € TOMELLEHUSIMU COCTABIISIET OKOJIO 2 THIC. KM.
Hapn TonHenssMu HaxoasaTCsl KypraHbl U 15 IpeBHUX MOHACTHIPEI.

Puc. 199. Oazuc lat B mycteiHe Caxapa

Yro kacaetcst EBporibl 1 AMEpUKU, TO MOXKHO CMEJIO YTBEPKIATh, UTO BCE
KPYITHBIE TOpOJa pacIoaraloTcs Hal IPpeBHUMM TTOA3¢MHBIMU TOPOIaMMU,
YaCTUYHO MpeBpallleHHbIMU B KaHAM3aLMOHHBIE KOJIJIEKTOPhI U MeTpo. Ho
B EBpoIte coxpaHUIMCh U IpeBHKE TTOA3eMHbIe Topoaa. B Utannu B pernone
YMOpust HaxonuTcesl ApeBHUIM ropos OpBUETO, UMEIOLIMI KaK Ha3eMHYIO
(puc. 200), Tak 1 noazeMHyto yacTb (puc. 201). IToazeMHbIl TOPOI COCTOUT
n3 1200 TyHHeJIei, B KOTOPbIX UMEIOTCS KOJIOALbI, IUCTEPHbBI, KAHAJIBI, MaC-
JIOOOMHM, KOHIOIIHY U cKjaabl. COBpeMEHHBIE UCTOPUKU CYUTAIOT, UYTO TO-
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poa OpBuUETO OBIT OCHOBAH 3TPyCKaMU, HO IIOMEIIEHUS TTOI36MHOTO Topoia,
MOYeMy-TO, KaK JIBe Kariu BOJbl TTOXOXM Ha TMTOMEIIEHMS B TTOA3EMHBIX T'O-
ponax Typuuu wiu U3pans.

Puc. 200. Dtpycckuii (?) ropon Opsueto. Utanus

i \ A
Puc. 201. IMonzemHbie moMeleHust ropoaa OpBreTo

Huu B crenax (puc. 202) otaenbHOro nomenieHus (Koaymoapusi?) moja-
3eMHOTO Topona OpBUETO, IMO-BUIMMOMY, ITPpeIHA3HAYCHBI TSI XpaHESHUS
HEOOJIBILIMX YPH C ITPaxoM YMEPIIUX XUTeJei nocie Kpemauuu. B ycioBusix
CUCTEMATUYECKUX METEOPUTHBIX 00MOApAMPOBOK YCTpauBaTh OObIYHBIE Ha-
3eMHbIE KJIaA0u111a ObLIO OECCMBICIEHHO, MO3TOMY YMEPILIMX KPeMUPOBaJIH,
W YPHBI C TIPAXOM TMOMEIIaIN B HUIIIAX MOA3eMHBIX HEKPOITOJIeH (BeIb JIUIII-
HEero MecTa B OJ3eMHbIX ropojax He 0b110). [1paBna yueHsble, Mccae1oBaBIlIve
IpeBHME TIoA3eMHBIe Topoaa M3pauns, moyeMy-To CUUTaIOT 3TU HUIIN TO-
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nyostHamu. Ho Beab royiyou Moriv 06/11060BaTh 3T HUIIW B CTEHAX 3Ha-
YUTETHHO MO3XKe (Ha THICSYU VIIHA IECSITKY ThICSIY JIET) BpeMEHU CTPOUTEIh-
CTBa MOJA3eMHOT0 roposa. st maabHenIero nccaeaoBaHus JTaHHOTO BOIIPO-
ca Ha puc. 203 moka3aHbl HUIIIXA B CTEHAX 3TPYCCKOTo Kojaymobapus B biiepa
B Utanuu, ckansHoro ropona Ilerpa B Mopnanuu (puc. 204), a Takxke 0oJjiee
coBpeMeHHBbI KoayMbapuii B [Tanbmupe (puc. 205), oTHOCSIIMUIACS K TepU-

Oy «aHTUYHOCTH», U COBPEMEHHBIN KOJIYMOapuii B ATOHCKOM TOKMO
(puc. 206).

Puc. 202. Hexpormons B mon3emHoM ropoae Opsueto. Utamus

Puc. 203. OTpycckuii konymbapuii B biiepa. Uranus
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Puc. 205 . Konym6apuii u3 [Manbmupsel. Apxeosorndeckuii myseit. CramOy

Puc. 206. CoBpeMeHHBII HEKPOITOJIb C ypHAMM C ITpaxoM ymepinux B Tokuo. SmoHust
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HononHuteabHo Ha puc. 207 npuBeneHa ¢ororpadus u3 3KCneauIuu B
Bepxuee Ilepy (coBpemeHHass bonuBus) (ppaHIly3cKOTO MCciiemoBaTes,
JuHrBucta u auruiomata [lapast Bunepa B 1875 . YriiyOieHust B cTeHe Ha-
IMMOMWHAIOT HUIITA pacCMOTPEHHBIX paHee KoyMbapreB. @opMa HUIIT OT-
JIMYaeTcs1, HO, BO3MOXHO, 3TO CBSI3aHO C pa3Hoil (popMOIi YpH C TIpaxoMm
yMepUIUX.

CremyeT OTMETHUTD, UTO B APEBHUX KyJIbTypax BocToka kpeMaiims umesna
NIpeBHUE KOPHU, BEPOSITHO, MIYIIIKE K JIereHIapHOMY KOHTUHEHTY My B Tu-
XoM okeaHe (cM. pa3aen 5.2). OroHb paccMaTpUBaICs Kak 00XECTBEHHOE
CYIIECTBO, U Mpe/laHKe OTHIO TeJla yMepIIero CYuTaaoch crnocodbom odecrie-
YUTH €T0 3aIIUTY B 3arpOOHOM MUpE.

Puc. 207. OcraTku koymb6apus ipeBHero HekpomnoJis (?) B boiusun

CnpaBoYHbIN MaTepuan

MmeeTca Bepcua, cBA3aHHAA C KpemaLmMen, KoTopas, cyasa No coxpa-
HUBLLUMMCA KONyMbBapusam B APEBHMX MNOA3EMHbIX ropoaax, LMPOKO 1C-
Nno/sb30Basiach B APEBHEN LMBUAN3ALUK, @ B AabHelWeM U B peBHUX
Mpeunn n Pume. Bosporkgarowmiica Knutait Toxke He Jo/iKeH bbln ocTa-
BaTbCA B CTOPOHE OT 3TOM TpaaULMK. [Jarke B HaLLUW AHM OKOJIO NOJIOBUHDbI
YMepLUMX KUTalLLEeB KpeMupytoTca. Tpaguunsa Kpemaumm no3BoAsAET Mo
HOBOMY B3[/IHYTb HA TEPPAKOTOBbIE CKYNbNTYpbI (pnc. 208), KoTopble,
No MHEHUIO UCTOPMKOB 1 apXxeoioros, M3obpaxKatoT apmuto LinHb LLnxy-
aHau, nepsoro umnepaTtopa Kutaa. [losonbHo 3abaBHasA rmnoTtesa no
OTHOLUEHMUIO K BEIMKOMY KMTAaMCKOMY MMMEPaTopy, KOTOPbIA, AKOObI,
Nto6un urpatb B 601bLINX FMIMHAHBIX CONAATUKOB.
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Puc. 208. TeppakoToBast apmust Limup [luxyannu. Kurait

CKynbNTYpbl, KOTOPbIEe AaTUPYOTCS KOHLOM 200-X IT. A0 H. 3., 6blaK
06HapyKeHbl cy4yanHo pepmepom Heganeko ot ropoaa CuaHaA. 3To npo-
nsowno B 1974 r. O6LLee KONMYECTBO MIMHAHDBIX CKY/IbNTYP NpeBbIaeT
8 TbicAY — pAJOBble BOMHbI, 0GULIEPCKIMIA COCTaB, FeHEPAINTET, a TaKKe
YMHOBHMKM M BO/bLLOE KOIMYECTBO Nolwaaen. MiccneaoBatenm cHMTaLoT,
YTO CTATyM flolWwazen U3roTaBanBaAM HEMOCPEACTBEHHO PAAOM C HEKPO-
nosiem, a BOT MECTO U3roTOBAEHMA CTaTy M NtoAeN NOKA HEM3BECTHO. HMK-
HAA YacTb CTaTyW Nto4ei MOHONUTHAA, BEPXHAA YacTb — nonad. fonosa
W PYKU KPEMUIUCH K TYTOBUILLY Y>Ke NOCae TOro, Kak OHO H6b110 060K KEHO
B neun. CneayeTt 06paTvTb BHUMAHMWE Ha TO, YTO BCE CKY/IbMTYPbl BOMHOB
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M YNHOBHMKOB OT/INYAIOTCA APYr OT ApYyra MHAMBUAYANAbHOW dopMO
avua.

Bepcua 3aknt04aeTca B TOM, YTO CKOMJIEHMA CTaTyh BOUHOB M YMHOB-
HUKOB ABNANNCH HEKpOMNoieM B ByKBa/IbHOM CMbIC/ie 3TOro cnosa. Kaxk-
[anA cTaTya 0603HaYana KOHKPETHOrO YMepPLLEro YeioBeKa, NpubanKeH-
HOro K MMNepaTopy, 1 ABAANACL CBOeObPa3HOM ypHOM. Tak KaK Moka
HUYEro He N3BECTHO 06 OBHapPY*KEHMM Npaxa B NOJION YaCcTK CTaTyl, TO
BO3MOXHO, YTO NMpax yConwmnx Ntogen CMeLwnBanca ¢ MMHOM Aas U3ro-
TOBNEHWA FON0B CTaTyW. M3 cMecu MKHbI C NPaxom M3roTaBaMBanach
rofI0Ba KOHKPETHOrO YesI0BeKa C MPUCYLLMMKU eMy YepTamum nua. Bepo-
ATHO, UMeNcA NOAPOBHbIN NAAH HEKPOMOAA ¢ 06o3HaYeHMem mecTa
CTaTyW-yYPH KOHKPETHbIX t04EeN, N POACTBEHHMKN YMEPLINX MOFAN NO-
celaTb HEKPOMOb.

Mpwn packonKax apxeosiorn yCTaHOBUM, YTO MHOTUE CKY/IbNTYpPbl BO-
MHOB 6blM NOBaneHbl U pasaasneHsbl (puc. 209). Monble CKyAbATYPbI
flowaaen Toxe 6bIIN pasgaBaeHbl U 3aNoAHEHbI TIMHUCTbIM FPYHTOM
(pnc. 210). BepoATHO, CKy/IbATYPbI I0AEN U IoLaAen 6bl1M MOBPEXAEHbI
[aB/IeHMEeM MacCbl TPYHTA, TO/ILLMHA KOTOPOTO Ha OTAE/IbHbIX y4acTKax
goctmrana 10 m.

MpUYNHOM «3aKanbiBaHUA» HEKPOMOA MO ABASTLCA HABOAHEHMA
pekoit XyaHx3, KOTopas B HacTosLLLee BpeMa NPOTEKAET HeZaneKo OT ro-
posga CuaHb no JIéccoBomy nnato. XyaHxs — «Ckopbb Kutas» — TakK
MECTHbIE }KUTENN B TEYEHNE MHOTUX CTONETUI Ha3blBaN 3Ty peKy. 3a
nocnefHue TbiCAYENETUA PEKA MHOIO pa3 NpopbliBana Aambebl, 3aTanmeas
CeNbCKOX03AMCTBEHHbIE YyroabaA U Lenble ceneHuns (puc. 211). MNpu Haso-
OHEHUAX NOrMban AeCATKM MUIMOHOB YE/TIOBEK, @ MaTepUasibHbIN yuepb
He NoAaaeTCcA UCYMCNIEHUIO. XyaHXd HEOAHOKPATHO MeHsANa CBOE PyC/o,
nepeHocs OrpoMHbIe KonyecTsa iécca, boratoro M10M, Mo Bcel Teppu-
Topun JZ1éccosoro naaro.

Puc. 209. TeppakoToBbIe CKYJILIITYPbl BOMHOB ITPU apXe0JOTUUECKUX PACKOTIKAX
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Puc. 210. IToBpexxaeHHbIE U 3aTTOJIHEHHbIE TPYHTOM
TEPPAKOTOBBIEC CKYJIBITYPbI JIOLIAAEH

Puc. 211. HaBogHeHMe Ha peke XyaHXd

OZHO 13 TaKMX HAaBOAHEHWIA, @ MOXKET BbITb U He O4HO, MOI/I0 3aTOMUTb
HEeKpOonoJsib U MPUHECTU B Hero 60/1bLOe KOIMYECTBO JIECCA, YTO U NpU-
BE/10 K pa3pyLUEHMIO HacTM TePPAKOTOBbIX CTaTyi Nto4el 1 nowwagen.

Eiie onuH nmom3eMHBII TOPOI, TIOCTPOSHHEBIN 0€3 IIPUMEHEHUSI TOPHO-
MPOXOAYECKUX KOMIUIEKCOB, HAXOAUTCSI B ABCTpajinuu — 3T0 ropoa Kybep-
Ilenn (puc. 212). B Hacrosmee Bpemst Kyoep-Ilean — 3T0 moaHOLIEHHBII
Ha3eMHBbI Topoa. Ho moazeMHast yacTh ropojia COXpaHUJIach, TaM A0 CUX
MOp XXUBYT JIIOAW, HAXOASATCS Mara3uHbl, My3e1 U JaxKe JeiCTBYeT MeCTHasI
LIEPKOBB.
K Hacrosiiiemy BpeMeHU Ha IilaHeTe 00Hapy>KeHO 00JIbI1I0e KOJUYECTBO
JPEBHUX KAMEHHBIX TTOA3EMHBIX COOPYKEHUI U Mellep 3HAYUTETbHO Ipo-
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TSDKEHHOCTBIO. Psit poccuiickux vcciienoBareieil moa3eMHbIX COOPYKEeHUI — MHorue KaHaIu3alMOHHbIE TOHHEIN MO/I €BPONeHCKMMU TOPOJAMMU T10-

JUTTEPOB, YTBEPKIAET, YTO MOJ MHOTMMU KPYITHBIMU TOPOJAAMU TJIaHEThI X0XKM Ha METPO €BpOIeiicKuX roponoB (puc. 214, 215). BepositHo, KaHaIu-
MMEIOTCS IpeBHUE Ttoa3eMelibst. Ho 1 ¢ 00J1b11101i 1071eii BEpOSITHOCTH MOX- 3aLIMOHHBIMU 3T TOHHEJIN CTAJIM HECKOJIBKO COT JIET Ha3all, a IO 3TOr0 OHU
HO yTBEpKIaTh, YTO Y 3HAYMTEJIbHBIC YaCTU METPO IO MHOTMMU TOpOAaMU OBbUIM IPEBHUMH MMOI3€MHBIMUA TOHHEISIMU 3allIUTHOTO Ha3HAYCHUSI.

TUIAHETHI TAKXKe SABJISIOTCS PACYMILEHHBIMU U PEKOHCTPYUPYEMbIMU APEB-
HUMU noa3eMeabsaMu (puc. 213).

Puc. 214. Kananu3aiyoHHBIM eBpONeicKuii TOHHEb
Puc. 212. ITomemenus moazemHoro ropona Ky6ep-Ilenu. FOxnast ABctpanus

Puc. 213. PacuncTka 3aBajioB IpeBHUX ITOA3EMETUIA
noz OyayIiee mapixCcKoe MeTpo Puc. 215. KananuzaioHHbI TOHHEb 1101 JIOHA0OHOM
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CnpaBoYHbIii maTepuan

JocTaTo4yHO MHOrO $GaKTOB CBMAETENbCTBYIOT O TOM, YTO CTPOUTENb-
CTBO 60/IbLUIMHCTBA METPO B MMUPE HAYMHANOCb C PACYUCTKMU APEBHUX
TOHHenewn. MoaTBepKAEHNEM BblLLECKa3aHHOMY, HANPUMEpP, MOKET AB-
NATLCA TO, UTO B AeKabpe 2016 . BO BpeMs CTPOUTENbCTBA TPETbEN BETKN
MeTpo B Pume Ha rnybuHe okono 20 M UTaNbAHCKME apxeosiorn obHapy-
YKMAKM 32-MeTPOBbIN y4acTOK ApeBHEero akseayka (puc. 216). OcHoBaHue
aKBeAyKa BbINOMHEHO 13 6/10KoB Tyda (Nnopoaa, KoTopas MaccoBO MUC-
No/ab30Basacb NpPY CTPOUTENBCTBE APEBHUX COOPYHKEHWUM Ha TEPPUTOPUN
coBpemeHHoro Puma). Cneayet 06paTtuTb BHUMAHME Ha TO, YTO APEBHUN
aKBeayK bbin 06HapyKeH B AeKkabpe 2016 1., a odpMLUMaNbHO O HEM BbiNo
06bABNEHO ToNbKO 2 anpens 2017 . U yxke 5 anpena yyeHble NpeacTaBuamn
06LWwecTBEHHOCTN OTYET 06 MCCNen0BaHUAX APEBHErO akBeayKa. Yem
MOHO 06BbACHUTb 3TOT TPEXMECAYHbIN BpeMeHHOW paspbls? Ha puc. 217
BMAHO, YTO YYaCTOK APEBHEro akBeAyKa OrpaXkAeH CTEHOW U3 CBEXero
6eToHa. A rae NpokaazblBaemblit TOHHEIb MeTpo? OYeBUAHO, YTO TOH-
HeJlb M OCTA/IbHAA YacTb APEBHEro akBeayKa CnpATaHbl 32 6bICTPO BblI-
NO/IHEHHOM HOBOW BETOHHOM CTEHOM, T.K. MHaYe apXxeosIoru 1 XKypHanu-
CTbl NOHANM Bbl, YTO TOHHE/Ib METPO HE NPOKNAAbIBAETCA 3aHOBO, a pac-
YMLLLAETCA M PaCLUMPAETCA APEBHUN Y¥Ke CYLLEeCTBYIOLWNIA NOA3EMHbIN
TOHHeNb. CpeacTB M BPEMEHM HA COOPYKeHNE BETOHHOM MACKMPOBOYHOM
CTeHbl NOTPAYeHo 6bII0 He Mano. Ho, No-BMAMMOMY, Urpa CTOMNA CBeM.
XOpOoLLO, YTO XOTb APEBHUI aKBeAyK He bbls, BOObLLE, MO-TUXOMY Pa3o-
OpaH U CKPbLIT OT 06L,ECTBEHHOCTU.

Puc. 216. IpeBHuIi MOA3eMHBbII aKBeaAyK B Prume

190

Puc. 217. YuacTok npeBHEro akBemyKa ¢ OrpaxkIeHueM U3 O6TOHHOM CTeHBI

B KOxHo#1 AMepuKe Ha CeroaHSIIIHUMI JeHb TaKXKe 00HAPYKeHO OUYE€Hb
00JIbIIIOE KOJMYECTBO MOA3EMHBIX Tellep (CoOopykeHuii?) Kak MpUpPOaHOTO,
TaK U UCKYCCTBEHHOTO MpoucxoxaeHus. Hanpumep, KoJau4yecTBo Mneliep B
obnactu I1yyk Ha 1oro-3amnane KOkaTtaHa npeBbIiaeT 2 THICSYM, HO OOJIbIIast
4yacTh M3 HUX 3aMypoBaHa. K HacTosillieMy BpeMEeHU MCCIeI0BAHO TOJIbKO
okoJo 300 mremep. Tak, oTkpbITast B 1966 T. ceTh nerep bamvaky («bor Ary-
ap») Obula uccienoBaHa ToabKo B 2019 . B 2008 . Ha FOkaraHe ObL1 HaliieH
LIeJIbI TTOA3€MHBII KOMILIEKC COOPYKEeHU, cocTosIIuMii u3 11 xpamoB, cTo-
METpOoBOIi KaMeHHo1 noporu Cakbe 1 1abuprHTa 3aTOIIEHHBIX Telep. IToxa
KomaHoM oGHapyeHbl MHOTOKUJIOMETPOBbIE TYHHEJIM, BXOJIbl B KOTOPbIE
3aKPbITHI U151 COXPAHEHU S apXEOJOTMUECKHX HAXOI0K OT aTMOC(EPHOIO BJK -
siHuUsl. B 1iesix coxpaHeHUsT apXeoJOrnuecKrX MaMsITHUKOB 3aKPBIT BXOJ B
neuepy Hax-Tynuu. Ha ceBepe nojryoctpoBa FOkataH B OKPECTHOCTSIX T'O-
pona Tynym HaxoauTcs netepHasi cucrema Cak-AKTyH («Oeas reiepa») —
BTOpAas 10 NMPOTIXKEHHOCTU B Mupe. [IpakTuuecku Bes TneliepHas cucreMa
3aTorjieHa Bonoii. O0111as1 JirHa neiepbl cocTapiseT 317,5 KM, U3 KOTOPBIX
JIMIIB 5,8 KM IPUXOAUTCS Ha HE3aTOILJIEHHbIE BOJOI Tajiepeu. YUueHble ycTa-
HOBWJIM, YTO 3TH Mellepbl ObLIN oouTaeMbl 6osee 11,7 ThIC. JeT Ha3and, a
TaKXKe CIYXWJIU 1711 HApOJOB Maiisi MECTOM CBSILLIEHHOTO KYJIbTA.

Huxe npuBoasitcs pororpaduu ApeBHUX TOHHEJIEH oA MOPCKHUM JHOM
Ha @apepckux octpoBax Jlanuu (puc. 218) u B ropoae [1ys61a B Mekcuke
(puc. 219). Ecau 3T0T psin npuBeaeHHbIX hoTorpaduit 10MoJHUTH (POTO-
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rpacdusiMu ToHHeneit MeTpo Heio-Mopka, MockBbl 1 JIOHIOHA, TO MOXHO
YBUJETD, YTO (DOPMbI U pa3Mepbl BCEX TOHHEJIE! MPUOJIM3UTETHLHO OIMHAKO-
Bbl. BO3MOXXHO, UTO /U1l MPOKJIAJKU TUX TOHHEJIEH B APEBHOCTU UCTIOJIb30-
BaJICSl OAMHAKOBBIN TUIT TOHHEJENpoxoauyeckoro mura. CieayeT oOpaTuTh
BHHMMaHUE Ha TO, YTO B OTJUYUE OT JAPEBHUX MOA3EMHbIX TOpoJ0B Typuuu,
Apmenuu, Mpana, U3pauns u ABctpaiiuu, KOTOpbIE SBHO CTPOUJIUCH 63
MPUMEHEHUS TOPHOIIPOXOTYECKUX IIIUTOB, MTOA3EMHbIE COOpPYKEeHUS B EB-
poIie 1 YacTb MOJ3EMHbBIX COOPYXeHUI B Me3oamepuke CTPOUIMCH WU pe-
KOHCTPYUPOBAIUCH C MIPUMEHEHUEM BBICOKOTEXHOJIOTUUHON TOPHOIPOXO/I -
YECKOU TEXHUKMU.

Puc. 218. Tonnenu @apepcKux OCTPOBOB

Puc. 219. IMonzemuast yacts ropona [1ya61a. Mekcuka
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B 3akitoueHre He0OXOIMMO OTMETUTh, YTO BITOJIHE ITPABAOIIOA00HOM BbI-
[JISIAUT BEPCUS O TOM, UTO B IPEBHOCTH MEPBOHAYAJIBHO CTPOUIUCH MOA3EM-
HbIE TOPO/Ia, a JIWILb 3aT€M HaJl HUMU CTaJId CTPOUTHCSI OOBIYHBIC HA3eMHbBIE
ropoja. Bo3aMoXXHO, 4TO B TOPHBIX MECTHOCTSIX ITOAI3€MHbIE U HA3eMHbIE T'O-
poJia B cKaJlax CTPOMJIMCH OTHOBPEMEHHO. YUaCTKHU JIJIsI BbIpAIIMBAHUS CeJlb-
CKOXO3SIMCTBEHHBIX KYJIBTYP IOJKHBI ObLIM HAXOAUTHCSI HEJAIeKo OT 6e30-
MMaCHbBIX HAZ3eMHbBIX TOPOJIOB B cKajax. [ToaToMy TeppacHoe 3eMieae/iue B
TOPHBIX MECTHOCTSIX JOJIXKHO ObUIO BOBHUKHYTb paHblile, YeM paBHUHHOE
zemuienenue. M camoe yaMBUTeNIbHOE TO, YTO M3BeCTHHBIN yueHblii H.M. Ba-
BUJIOB CBOMMM UCCJIEAOBaHUSIMU I0Ka3aJl, YTO paBHUHHOE 3eMJie/Ie e BO3-
HUKJIO TPAKTUICCKU OJHOBPEMEHHO, IPUMEPHO 15 ThICSY JIET HA3a/, B TPO-
NUYeCcKUX obacTtsx 1mo Beeit mranere (cM. puc. 301). To ecTb paBHMHHOE
3eMJIe/ieNIe BO3ZHUKIIO BO BPeMsI 3aTUILIbSI METEOPUTHBIX 0OMOApIMPOBOK B
nepuon 16,1—12,8 Teicstu siet Ha3ag (cM. pasaen 5.3), Korma Joau Peliu,
YTO KaTaKJIU3MOB 0oJibliie He OyneT. Ho oHu xkecToko omnbanuce! B aToT xe
Mepuo/l BpeMeHHU JOJIKHA Obl1a MOSIBUTHCS U JOCTATOYHO MHTEHCUBHAS OXO-
Ta HA JUKUX KUBOTHBIX, TaK KaK paHbllIe OXOTHUKW HEe MOTJIM 6e30IMacHo
OTHAJISATHCS OT TTOA3EMHBIX TN HaI3eMHBIX TOPOIOB JaxKe MTPU HAIMYNU B
OKPECTHOCTSIX TOPOIOB 3alIUTHBIX KAMEHHBIX JOJIbMEHOB. B criope, 4To paHb-
111e obecrnevynBaio MPOAYKTaMU JAPEBHIO [MBUIN3AIMI0 — CKOTOBOJCTBO
U 3eMiie/ieNine, UK 0X0Ta, — MPUOPUTET ClIeyeT OTAATh CKOTOBOACTBY U
3emiienesnio (pasnen 2.2).

MHoOro4rc/ieHHBIMU UCCISIOBAHUSIMU YCTAHOBJIEHO, UTO MO MHOTUMU
COBPEMEHHBIMU rOpOAaMU CYILIECTBYIOT CJIOKHbIE CUCTEMbl TOHHEJIEH,, KOTO-
PphIe MOBCEMECTHO MCITOJIL3YIOTCS 1J1s1 yCTPOMCTBA METPO WIJIU KaHATU3aI[MOH-
HBIX KOJUIEKTOpoB. Kak 1 1100011 3BOJIIOLIMOHHBII ITPOLIECC, CTPOUTEIHLCTBO
MOA3EMHBIX TOPOJIOB B MPOIJIOM pa3BUBAIOCH OT 00JIee TTPOCTHIX TEXHOJIOTUIA
K 0oJiee CJIOXHBIM. Tak, uccaenoBaTesIM OTMEUaroT, YTO BEPXHUE SIPYChI TY-
PELIKUX ITOJ3EMHbBIX TOPOIOB BLITIOJTHEHBI 00JIee Ipy0o0, UeM HUXKHUE SIPYCHI.
DTO BITOJIHE MOHSATHO, TaK KaK C Pa3BUTHEM TOPHOIPOXOAUYECKON TEXHUKU 1
MHCTPYMEHTOB ITOBBIIIAJIOCHh KAY€CTBO ITPOXOAKU M 00PaOOTKM MOBEPXHOCTEH
MOJ3eMHBIX TOHHeeH. C coBepIlIeHCTBOBAHUEM TOPHOITPOXOAUECKON TEXHM -
KU OOJIBIIMHCTBO IPEBHUX MOJ3EMHBIX TOPOJIOB ObLIIO0 PEKOHCTPYHUPOBAHO — B
HUX ITOSBUJINCH IIPOCTOPHBIE TOHHEJIH, IIIAXTHI, CHCTEMbI BOAOCHAOXKEHUS 1
KaHaJIM3alluU. YCTapeBIlIne U y>Ke HEHYXKHbIe KAMEHHbIE JeTaiu (HarpruMep
KaMeHHbIE IUCKW) BHIBO3UIMCH Ha cBaiku. Ho Hebosblast yacTh ApeBHUX
MOJA3EMHbBIX TOPOJOB IO KAKMM-TO IMPUYMHAM OCTajach He peKOHCTPYUPO-
BanHoi (Typuust, Apmenusi, Upan, U3paunb, ABcTpanus u T.1.). Bepiin-
HOW HaI3EMHbBIX CTPOUTENIbHBIX TEXHOJIOTHIA IpeBHEM LIUBUIN3ALIMY SBUTUCH
CKaJIbHBbIE COOPYKEHMS, CTOJIOBBIC TOPHI U «AHTUYHBIE» TOPOJIA.
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IsmailovaME
Выделение
в книге нет такого раздела, уточните номер. Или можно убрать эту ссылку?


2.1.5. KameHHble nMpamuabl U MacTabbl

Bce 6o:b111e (hakTOB CBUAETEIBCTBYET O TOM, UYTO CTPOUTETLCTBO MUPAMMU]L
Ha 3emJie, KaK 1 JpYTMX BUIOB KAMEHHbBIX COOPYKEHU I U MOJ3eMETUA, CBSI-
3aHO C 3alIUTOM JTI0Iei 1 BaXKHEMIITNX TTPOM3BOACTB OT METEOPUTHBIX OOM-
0apIMPOBOK TP MepruoanYecKoM cOvkeHuu JIyHbI ¢ 3emIieii B poLLIoM,
Kornaa JIyHa ele He SIBJIsIIach CITyTHUKOM 3€MJIN.

O030p upaMua OYEBUAHO clieayeT HayaTb ¢ Me3oamepuku (Mekcuka,
IBaremana, CanbBanop, [onaypac, Hukaparya u Kocra-Puka), Tak Kak uMeH-
HO TaM HaXOAUTCSI OOJBIIMHCTBO APEBHEMIINX MMPaMUI C OpUEHTAIIMIA Ha
ctapsiii CeBepHBIii rTosioc B [permanmum. [1o Bepcuu aBTopa, BO3pacT TAKUX
MupaMu MpeBbiaeT 22 Thicsun JeT. KoauyecTBo He TOJIBbKO MUpaMul, HO
M XpaMOBBIX (?) KOMILJIEKCOB, COCTOSIIIIMX 13 00JIBIIIOT0 KOJUYECTBA KPYITHBIX
¥ MEJIKUX ITMpaMu, OYeHb BeINKO. Jlaxke ropoma ¢ XpaMOBBIMUA KOMIIJIEK -
caMUu MOXHO TepevyrcIsIiTh J0CTaTOUHO a0aro — TeotnyakaH, Tukanb, Yu-
yeH-Wua, [1aneHke u MHorue apyrue. [Toatomy 1iejiecoodpa3HO pacCMOTPETh
001II1e KOHCTPYKTHUBHBIE PEIICHUS MUpaMuI Me3oaMepuKu, a TaKKe UC-
MOJIb3yeMble MPU CTPOUTEIbCTBE MUPAMUJL MaTepUaibl U TEXHOJIOTUUYECKUE
O0COOEHHOCTH T€X WJIM MHBIX TUpaMu. O4eBUIHO, YTO MEPEXO OT KPYIJIbIX,
B IUTaHE 3aIIUTHBIX COOPYKEHUI, K TIPSIMOYTOTBLHBIM CBsI3aH ¢ 60JIee paio-
HaJIbHBIM (3KOHOMMYHBIM) PACXOJIOM MaTEePUAsIOB MPH 3alUTE MTPSIMOYTOJIb-
HBIX B TJIaHE MOA3eMHBIX IToMeleHU . OueHb BaxKHBIM (paKTOPOM mepexoaa
K TIPSIMOYTOJIbHBIM 3aIIUTHBIM COOPYKEHUSIM MOTJIO SIBUTHCS TIOSTBIICHHE
BBICOKOTEXHOJIOTUYHOM TeXHUKHU ISt 00paboTKu KamHsl. [Tpu Haauuuu ta-
KOM TEXHUKU /15 PSIMOYTOJIbHBIX 3AIIIMTHBIX COOPYKEHU MTPOIIe TOTOBUTh
OOJTMIIOBOYHBIE KAMEHHBIC TUTUTBI ¥ OJIOKU, YeM JUTSI KPYTIIBIX COOPYKEHUIA.
[Tpoliie MOAroHKa CTBIKYeMbIX «Hacyxo» (0€3 pacTBOpa) MOBEPXHOCTE 3J1e-
MEHTOB O0JIMIIOBKU. PazMephl B I1aHe 1 BbICOTA TPSIMOYTOJIbHBIX TUPAMMUII,
BEpOSITHO, OTIPENEISAINCH BAXKHOCTBIO TTOA3EMHBIX TIOMEIIIEHUI, OTIPeIeIIs -
€MOI MX TeXHOJIOTMUYeCKUM HadHaueHueM. Tak, Mo MHEHMIO aBTOpa, Mo/l
kpynHerimei B Erunte nupamunoii Xeorca [13, ctp. 195] 1 non nupamumoit
Connua (B Teotnyakane) B MeKcrKe MOTJIM HaXOAUTHCS LIEHTPHI SIIEPHBIX
HUCCe0BaHUI, a BO3MOXHO, 1aKe ObLIM TMTOCTPOEHBI MePBbIe Ha IJIaHETe
siIEpHbIC PEaKTOPHI.

Ipanu mupamMum MOTJIM OBITh KaK CTYITEHYATBIMU, TaK 1 riagkumu. Oc-
HOBHBIM MaTepraioM MPU CTPOUTEJILCTBE TUPAMU/L SIBJISIIICS IOMaHbII Ka-
MEHb, CKPETLIIeMbIil CMEChIO TIeCKa ¢ TJIMHOM. [paHu nmupaMun o0IUIIOBbI -
BaIMCh 00paOOTaHHBIMM IJIUTAMU MJIX OJIOKAMU paBUIbHOM (hopMbl. CThI-
KU TaHejel U 0J10KOB OOJMIIOBKHM BBIMOJHSIIUCH «HACYXO0», 32 CUET
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Puc. 220. INMupamuna ¢ xpamom Kykynbkana (IlepHatsriii 3meii) B UnueH-Ma 1o pectaBpaliuu u rocie



TIIATEIBHOM MOATOHKY CTHIKYEMbBIX TTIOBEPXHOCTEH, 6€3 MPUMEHEeHHU s KaKo-
ro-moo BHUIA pacTBoOpa.

UYTto KacaeTcs Buaa mupamMu/ ocjie COBPEMEHHON «pecTaBpaliuin», TO OH
MOKET UMETb CYIIIeCTBEeHHbIE OTJINYHMS OT NepBOHaYaIbHOT0. Kak BuaHO 13
¢oTtorpaduit MekcukaHckoi mupamuabl xpama Kykynpkana B Ynuen-Mna
(puc. 220) B mpoliecce pecTaBpallii MEHsLJIaCh HE TOJIbKO BHELIHSISI OTIEKa
nUpamMuabl, HO U (popmMa coopyxeHust. KoHeuHo, TakuM 00pa3omM pectaBpa-
TopaMm ObLIO IPOoIIle U OBICTPee BOCCTaHABAMBAThL NrupamMuay. BeicoTa nmupa-
MUIBI 10 BepXHETo XpamMa — 24 M, BbIcoTa XpaMa — 6 M. VMccienmoBarenn
OOHAPYXWIX BHYTPU NMUPAMUJIbI IECTHUILLY U TToMelleHus1. MHTepecHo, 4To
Ha r1youHe okos10 20 M o pyHIaMeHTOM MUpaMUIbl OOHAPYKEHO KapCcTo-
BOe Ioa3eMHOe 03ep0. CTPOUTH TOMEIICHUS IO TMPAMUION B 9TOM clTyJae
ObL10 KpaitHe ormacHo. CieayeT oOpaTuTh BHUMaHUE, YTO IMpaMua Oblia
3achllaHa KaMHSIMU CPETHe i KPYIMTHOCTH, KOTOPbIE MOTJIO TPUHECTH IlyHaMU
npu KaTakauizme 22 ThIC. JeT Hazad uiau 11,5 Teic. et Ha3an. Eciau cynutb
1Mo 00JIbIIIOMY KOJIMYECTBY KAMHEI Ha BOCTOUHOW CTOPOHE MUPAMUJIbI, TO
LIlyHaMU IBUTajach ¢ BOCTOKA, a 9TO 00Jjiee BEPOSTHO MPU KaTaKJIU3Me
11,5 teIc. neT Ha3an npu 3axBarte JIyHbI rpaBUTALIMOHHBIM MOJIEM 3€MIIH.

PaccmoTpuM Hanbosee N3BeCTHRIE KOMITIEKCHI KAMEHHBIX COOPYKEHUI
MeszoaMepuku. OOHUM U3 CaMbIX U3BECTHBIX SIBJISIETCS KOMILJIEKC B TOPOJIe
TeotuyakaHe («ropoa 60roB») B Mekcuke. TeoTuyakaH HaXOIMTCSI BCETO B
50 kM o Mexuko. KoMruieke ApeBHUX KaMEHHBIX COOPYKEHUI paCIIOOXKeH
B LIeHTpe ropoja. Tak Ha3zbiBaemasl «/lopora MEPTBbIX», BBIMOLIEHHAsI BYJI-
KaHUYeCKUM KaMHEM, UMEET JUTUHY 5 KM U upuHy 40 M. Jlopora okpyxeHa
MHOTOUMCIIEHHBIMU CBATUIMILIAMM U Xpamamu. HauuHaercs nopora 'y Xpa-
ma Kernanbkoatiis (B mpaBoit yactu poto), uaet Mmumo nupamuasl ConHila
M 3aKaHYMBAaeTCsI Ha IJIOIIaay neped nupamMunoit JIyHser (puc. 221).

XpaMm KeTtnanbKoatisi HaXOAUTCS B I0XKHOM yacTu TeoTnyakaHa. Xopouio
coxpaHuJics 3anmanHblii pacan xpama Keruanbkoatis (puc. 222). U3 7 cry-
MeHel MupaMuabl COXpaHUIMCh TOJIbKO 4. Ha BOCTOUHO, HEAOCTYITHOM 1151
TYPUCTOB CTOPOHE MUPAMUJIBI COXPAHUJIOCHh MHOTO U3BECTHIKOBBIX OJIOKOB
0OJIMIIOBKH, MTOBEPXHOCTh KOTOPHIX SIBHO YKa3bIBACT HA MX MAIITMHHYIO pac-
nuiaoBky. B 2009 1. apxeoioru ciydyaiiHO OOHapy>KUJIU BXOJI, KOTOPbIN BEJIET
K TOHHEJISIM TI0Jl MTUPpaMUI0i.

Bxon Benet B Kopuaop utnHoit moutu 100 M, KOTOpbI 3aKaHUMBAETCS
psIIOM TIOI3eMHBIX TOHHEEeH B cKasle. B Kopumope nMeercst BepTUKaIbHast
11axTa IUPUHOMU 0KOJIO 5 M U TIyOuHOU 14 M. B KoHIIe Kopuaopa 1o LeH-
TPOM MUpaMUIbI Ha TJIyOrHe 17 M MMeeTcsl Kamepa. YCTaHOBJIEHO, UTO IO~
BEPXHOCTb CTEH M CBOAYATOIO IMOTOJKA KOPUIOpa UMEET B CBOEM COCTaBe
MUHEpPaJbHbI MOPOIIOK, COCTOSIIIIUI U3 MarHeTUTa, IMPUTa U TeMaTuTa.
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Puc. 222. Xpam KeTaapkoatiist 1o pecTaBpaliin

CrenyeT oOpaTUTh BHUMaHKE, YTO B Hallle BPEMSI JIETEKTOPbI U3 TUPUTA UC-
TTOJIB3YIOTCS B PaIMOTEXHUKE KaK OTHU M3 CAMBIX YYBCTBUTEIbHBIX K PaINIO-
BojiHaM. CoxpaHuBIIasicsl TOBEPXHOCTH 3alaagHoro (acana nupamMmuabl rMo-
KpbITa pesibe(PHBIMU CKYJIbIITYpaMu (puc. 223). Apxeosory BIoJHe 000CHO-
BaHHO CYMUTAIOT, YTO U HA OCTAJbHBIX CUJIbHO MOBPEXAEHHBIX YACTIX
MUPpaMUIbl HAXOAWUJIUCH TOJOO0HBIE CKYABNTYPbI. [10 OPpUEHTUPOBOUHBIM
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noacuétam yuéHoro Cadypo Cyrusimbl, Ha IMpaMue IEpBOHAYaIbHO ObLIO
377 cKynbNTYPHBIX TOJ0B: 191 3MeUHBIX royioB (BKJItOUYas U T, UTO yKpallla-
10T OamocTpany) u 186 ¢uryp, HaMOMUHAOIIMX TOJIOBHOM yOOP.

Puc. 223. Ckynbntypsl 3anagHoro ¢acana nupamuabl Kerianbkoatiis

[To moxcueTam Ipyrux McciaeaoBaTeIel MMpaMuIa MOTIa UMeTh 260 rrep-
HaTBIX 3MEMHBIX TOJIOB MEXIY TaTopmMamMu. BeposTHO, UTO CTOJBKO XKe
JOJZKHO OBIJIO OBITH M (DUTYP B (pOpMe TOJIOBHOTO yoopa. B 3Toii cBs131 yue-
HbIe OTMEUYAIOT BO3MOXKHYIO CBSI3b CKYJIBIITYPHOTO 0OpaMJICHUS TTPaMUIbI
¢ IpeBHUM KajleHaapeM. Bo3aMOKHO, YepeToBaHNe CKYIBITYP (3MEHHAsT TO-
JIOBA 1 «TOJIOBHOM YOOP») MOXKET M300paXkaTb CMEHY JHS M HOuu 100 CoJiH-
ua u JIyHsl. Tounee aByx JIyH, KOTOpble M300pakeHbI B BUIE ABYX «IJ1a3» Ha
YCJIOBHOM «TOJIOBHOM y0oope». KonyecTBO CTOPOH MUPAMUILI COOTBETCTBY-
€T YeTBIpeM BpeMeHaM rojia, a KOJM4IeCTBO CTYIIeHe! MMpaMUIbl (CeMb) CO-
OTBETCTBYET KOJIMYECTBY THEH B Hemee.

CnpaBouYHbI MaTepuan

bonusuiicknii nccneposatens ApTyp Mo3HaHCKMIA U HEMELLKUIA nce-
BOZapxeonor 3gMmyHz Kncc yctaHoBUAK, YTO OPHAMEHT C reoMeTpuye-
CKMMU dUrypamm 1 paHTacTMYECKMMM cylecTBamm Ha BopoTax ConHua
ropoga TuayaHako (Bonusus) npeacrasnsieT coboi gpeBHeENLW A B Mupe
KaneHaapb. OH yKa3blBaeT BpemMs, Korga 3eMA Bpalliasiacb BOKPYr CBOeM
ocu meaieHHee, YeM B HacTosLee BpemA. B To Bpems 3emna B TeueHue
rofa coseptana 290 060poTOB BOKPYr CBOEW OCU, T.€. FO4 HACUUTbIBAN
290 gHeli. log aenvnca Ha 12 mecaues No 24 AHSA, K KOTopbiM nNprbas-
NANNCH ABa KKOMMEHCUPYOLWMX» AHA, @ CYTKM HacuuTbiBaau 30 Yacos.
OTaenbHble PUCYHKM B KaseHAape Ha BopoTax CosiHLa, N0 MHEHUIO UC-
cnepoBaTenien, NpeacTaBAstoT CO60M CMMBOJT COTHEYHOTO 3aTMEHMA.
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YANBUTENbHO, YTO 3aTMEHUsA Bbl/IM TOrAa O4eHb YacTbiIMK M Habntoganmce
Karkaple 24 aHA. Pe3ynbTaTt uccinefoBaHnin KaneHaaps u3 TuayaHako Kucc
ony6aunkosan B 1937 r. Mo MHEHWIO aBTOpPa AAHHOW KHUIM, YacTble CON-
HeYHble 3aTMEHMA MOTN 06 BACHATLCA HaMYMeEM ABYX JIYH, TouHee JyHbl
1 ee HbIBLUEro CNyTHMKA, KOTOPbIM Ha onpeaeneHHoe Bpems, A0 ero na-
LeHUA Ha 3emnto, MPpMMepHO 22 TbiC. 1eT Ha3ag, CTan CNYTHUKOM
3emnau.

260 nHeit 1 290 nHeit noctaTouHO 61M3KMe bpel. U mmudpa B 260 nHei
orpenesieHa MMPUOIN3UTEIHFHO TOIBKO MUCXOMST U3 HEOOJIBIIIOTO KOJIMYECTBa
CKYJIBIITYp Ha COXpaHUBIIIEMCs 3ananHoM dacane mupaMuasl KeTiambkoaTis.

IMupamuna ConHna (puc. 224) — KpyIHeiiiee coopykeHue roponaa Te-
OTMyaKaHa M OJTHA M3 CaMbIX KPYITHBIX B Me3oamepuke. OHa pacriojaraercst
Ha «Jlopore MEpTBbIx» MexXay upaMunoii JIyabel u Llutaneabsio ¢ nupamMuaoin
KeTtuanpkoatis (cM. puc. 222) U SIBISIETCS YaCThIO OOJIBIIIOIO XpaMOBOIO
KOMILIEeKca.

Puc. 224. Tlupamuna Conuia B TeotnyakaHe

ITocne «pecraBpauuu» JI. bapTpeca B mupamMuie ocTaBlIeHbI 1Ba YPOBHSI.
JnvHa cTOpoH ocHOBaHUS mupaMuabl coctasisiet 211, 207, 217 u 209 M, a
BbICOTa UpaMuIbl — 64 M. OCHOBHBIM MaT€PUAIOM IIPU CTPOUTEIbCTBE ITH-
paMUIBI SIBIISUICS JJOMaHBIN KaMeHb, CKpeTUIsieMblIi IMHOM. Bo Bpems pe-
CTaBpaLIMOHHBIX paboT B 1906 I. MexXIy ABYMSI BEPXHUMU YPOBHSIMU ITHPa-
muabl CosiHLIa ObLT 0OHAPYXKEH TOJCTHIN CJIOM catoabl. OUeBUIHO, UYTO OH
HMMeJT KaKoe-TO TEXHOJIOTHYeCKoe Ha3HaYeHHE, TaK KaK B COBPEMEHHOM Mpo-
MBITIJIEHHOCTH CJTI0JIa UCITOJIB3YETCST B KOHACHCATOPaX, SIBISIETCS TETUIOBOM
U BJIEKTPUIECKOM N30JISIIIMEeH, a TAKXKE OHa MOXET MCITOIb30BaThCS B Kaye-
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CTBE paaMallMOHHON 3aIUTHl K HEUTPOHHOMY M TaMMa-U3Ty4eHHUIO B aTOM-
Hoi1 ipombIliuieHHOCTH. B 1971 . B pe3ysibTaTe packoIok ObLI0 OOHAPYKEHO,
yTo 1o nupamuaoi CosiHIla MPOJIOKEeH PYKOTBOPHbIN TOHHEb. OH BeAET
K «ITellepe», pacItooKeHHOM Ha IIyOrHe 6 M IpsIMO TIOJ LIEHTPOM TTHpa-
MMIBI. B oncaHusIX Moa3eMHOT0 TOHHESI YITOMUHAETCS «CJIOXKHAsT ApEeHa K-
Hasl cucTeMa U3 COEIMHEHHBIX JAPYT C IPYroM TPpyO4aThblX KaMEHHBIX
CETMEHTOB>.

IMupamupa JIyHsl (puc. 225) — BTOpOE I10 pa3Mepy COOpPYKEeHHUE TTOCIIe
nupamuabl CoHIIAa — U TIPEACTaBIsIET COO0M €€ YMEHbIIIEHHYIO KOITMIO.

Puc. 225. IMupamuna JIyHsl B mpoliecce pecTaBpaliin

OpHa U3 caMbIX OOJBLINX MUpaMuI B Me3oaMepuKe: BbICOTa TTUPAMUIbI
42 M, iupuHa ocHoBaHust mupamubl 150x130 M. Kak u B ipyrux nupamuaax
TeoTnyakaHa, OCHOBHBIM CTPOUTEJIbHBIM MaTepUaIoM MupaMu bl JIYHbI sIB-
JISUICST JIOMAHBI KaMEHb, CKPETUISIEMbII [IIMHOM, U, BEPOSITHO, OOJIMLIOBAH-
HBI 00pabOTaHHBIMM KAMEHHBIMU TIJIMTAMU U OJIOKaMU. YCTaHOBJIEHO, YTO
noa nmupaMmuaoi JIyHbI pacnojiokeHo ellé 6ojiee ApeBHEE COOPYXKEHUE.
B 2018 1. apxeosnoru HauioHaabHOTO MHCTUTYTA aHTPOIIOJOTMY U UCTOPUH,
MPOCKAHUPOBAB MTUPAMUILY, OOHAPYKUJIU Ha TIIyOMHE 8§ M MOA3EeMHBIIA TOH-
HeJIb JJIMHOH 15 M, Beaylmii B moa3emMHyto kamepy. IToka ydéHbIM Hen3-
BECTHO, YTO HAXOIUTCSI BHYTPU 3TUX MTOA3EMHBIX TTOMEILEHUA.

M3 HebOoIbILIMX T10 pa3Mepy KaMEeHHBIX coopy:kKeHuil TeoTnyakaHa cie-
JIyeT OTMETUTH TaK Ha3biBaeMblil CTI0AsTHOM XpaM. B 3ToM I1BYXypOBHEBOM
COOPYKEHUU B HUXKHEM YPOBHE 00HAPYKEHBI APEHAXKHBII KaHAT U HaJl HUM,
¢ npoMexXyTkoM B 30—40 cMm, IBa CJ10sI CIIOIbI TOJIIMHONM HECKOJIbKO CaH-
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TUMETpOB. OIHO 13 O0BSICHEHUI CTOJIb HEOOBIYHOM KOHCTPYKIIMU COOPY-
JKEeHUS, MpelJIoXKeHHOe yueHbIM CKIISIPOBBIM, 3TO 3alllMTa BEPXHEro YPOBHS
MOMEIIEHUS OT U3TYYEHUI XKUIKOCTH, MPOTEKAIOUIEN MO IPEHAXKHOMY Ka-
Hauty. OH TakKe OTMETWII, UTO OOJIbIIINE KYCKU CJTFO/Ibl HAXOIWJIM pa30pocaH-
HBIMU B II€CKE BOKPYT €ruIneTcKoro nupamMuaaibHoro xpama Aoy-Iopaba B
Memduce. B ernrnerckoM xpaMe MMeeTCs HEeMCCIeJOBaHHAS ITOA3eMHast
yacTh. OTIMYMTETLHBIMI YepTaM1 3TOTO XpaMa, OPUEHTHPOBAHHOTO Ha CTa-
pbiit CeBepHbIi MOIOC, SIBASIIOTCS 9 yaleoOpa3HbIX pe3epByapoB HEU3BECT-
HOTO TIpeIHa3HavYeHUsI.

[TonBonst UTOr MO 0630py OCHOBHBIX KAMEHHbBIX COOpyKeHult TeoTnya-
KaHa, clieyeT OTMETUTD clieayloiiee. Bo-mepBbIX, BCe MMpaMUIbl TOpoaa
MMEIOT TMOA3eMHbIe KOPUIOPHI (TOHHEIN) 1 KaMepbl. CyliecTByeT O0blast
BEPOSITHOCTD TOTO, UTO BCE MOA3EMHbBIE TOHHEIM COSCTMHEHBI MEXKIY COOOI.
Bo-BTOpbIX, MEIOTCS (haKThl, yKa3blBalOLIMe HA TEXHUYECKOEe Ha3HauUeHue
Kak TMOJI3eMHBIX COOPYXKEHUI, TaK M CaMUX MUPaMUI. B-TpeTbux, Hanuuue
BHYTpHY NMUPAMU/ elile 0oJiee IPEBHUX COOPYKEHUI CBUIETEILCTBYET O TOM,
YTO JJIs1 3TUX BHYTPEHHMX COOPYXKEHU B IpeBHOCTHU (Oosiee 22 ThIC. JIeT Ha-
3aJ1) BBITIOJIHSLIACH IOTTOJTHUTEJIbHAS 3alIUTa OT METEOPUTHBIX OOMOApIUpPO-
BOK 3a CYEeT HApY>KHOTO HapalllMBaHMs 00beMa JIOMaHOTO KaMHsI. B-4eTBepThIX,
YUMTBIBasI HAJIMYKME HAa BCEX COOPYKEHUSIX TOpOojIa CJ10s1 ITTMHUCTOrO TPYHTA,
psill MccienoBaTesiei nefaet BbIBO/, YTO TOPO/L B IPEBHOCTH ObLIT 3aTOIJIEH
MOILIHO 1IyHaMu ¢ okeaHa. [To MHeHHI0 aBTOpa, 3TO MOTJIO TPOUZOMUTU TTPU-
MepHO 22 ThIC. JIET Ha3a IpU NaJeHNU OTPOMHOI0 acTepouia B paiioHe Tu-
xoro okeaHa. Hanuuue citoawl B nupamuae CoiaHua u CiaoIsiHOM XpaMe
MOXKET CBUIETEILCTBOBATH O HAIMUMM SIAEPHBIX TEXHOJIOTUI, a UCITOIb30-
BaHME MUPUTA B TOA3EMHOM Kopuiope nupaMmuabl KeTianibkoatis — o Ha-
JUYUM 3alIUIIEHHON paguocBsI3u (M, COOTBETCTBEHHO, DJIEKTPUUECTBA) B
JIPEBHEM BBICOKOPA3BMTOM IOCYIapCTBE YK€ B 3TOT MEPUOJ] BpEMEHHU.

Yro KacaeTcs MHOXECTBA IPYTMX KOMIUIEKCOB IPEBHUX KaMEHHBIX CO-
OpyXeHUil MeKCUKU, TO OCTAHOBUMCSI TOJIbKO Ha CAMbIX UHTEPECHbBIX U 3Ha-
YUMBIX (haKTaX, YCTAHOBJIIEHHBIX MPU UX MCCAEIOBAHUU.

ITpexne Bcero, ormetum ropoj IaneHke, o koropom CKIISIpOB IUcal,
YTO ero TaiHbI eIlle XXAYT OKOHYaTeIbHOTO pa3peineHus. [opon, B mepByo
odepenb, 3HAMEHUT XpaMOM Hammucelt (puc. 226) — mMupaMUIaIbHBIM CO-
OpY>XEeHHEM, MOJYYMBIINM CBOE Ha3BaHUE M3-3a HATMYUS TUTUTHI B BEpXHEH
HaJICTPOIKe TMpaMHIbI ¢ Haamuchio u3 620 nepornudos. Beicota mupamm-
Ibl 27,2 M, BbIcOTa BepxHel HaacTpoiku 11,4 M. HeoObIUHBIMU SIBISIIOTCS
BXO/I B MTUPaMMLy, PACIOJIOXKEHHBIN B €€ BepXHEl YacTy, U CTyTleH4aTasi BHY-
TPeHHsIST KaMEeHHas JIeCTHUIIA, UAYIas B HYDKHEe TTOMeIleHre MU PaMUIbl
(puc. 227).
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Puc. 227. Bepxuuii Bxox 1 JecTHUIIA B XpaMe HaATIKICEIi:
1 — nepormududeckue naHeau; 2 — KpOBEJIbHbII IPeOCHb;
3 — BEeHTWISILIMOHHBIE OTBepCTUsT; 4 — capkodar; 5 — morpedaibHast Kamepa

B 1952 1. nocne putebHOM pacyMCTKU BHYTPEHHE U JIECTHULIBI TUpaMU-
JIBI OT KaMHeIl MEKCUKaHCKMIi apxeosor AiboepTo Pyc Jlynibe oOHapyKu1
B OCHOBAHMU ITMpPaMUIbl IOMEIEHNE C KAMEHHBIM capkodaroM (puc. 228).
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B KOHCTPYKTUBHOM pelIeHUU TTOKPHITUS TTOMEIIEHMS €1Ba ITPOCICXKUBALCT-
Cs1 apOYHBIN MOTUB, HO JIO HACTOSIIIIE apKU e1lle OYeHb JaJIeKO — HaKJIOHHbIE
CTEHBI CBSI3aHBI HE TIIMTOM, a IMOoNepeyHbIMU 0aaKaM, Ha KOTOPbIE YIOXKe-
HbI TJIOCKKE TIUTHL. YTo KacaeTcsi capkodara, To mpu ero pazmepe 3x2,1x1,1 m
KpBbllIKa capkogara umeeT pa3zmepsbl 3,8%2,2x0,25 M 1 BECUT OKOJIO 5,5 T.

Puc. 228. ITomenienue ¢ capkodarom B Xpame Haamucei

o HacTosIero BpeMEeHU ISl UcclieioBaTeseil 3araakoi sIBISIOTCS Kak
OCTaHKM MYXYMHBI B capKodare, Tak U peabeHBI pUCYHOK Ha KPBIIIIKE
capkodara (puc. 229), Ha KOTOPOM MYyXXUYMHa UMEET XapaKTepHbIE YepPThl
JIAIIa HeaHaepTablia.

[TpoBons uccnenoBaHust APeBHUX COOPYKEHU A, HAIO UCXOIUTD U3 IIPUH-
IIUIIa, YTO HUYETO B IPEBHOCTU HE CTPOMIIOCH 0e3 BeCKUX Mpu4unH. Ecim
MOCTPOEHO UMEHHO TaK, TO TOJIbKO TaK U HYXKHO ObLIO CTpoUTh. B Xpame
HaImceit BHYTPU UMEETCS TOJBKO OTHO HEOOIBIIOe TIOMEIIEHNE C OTHUM
capkodarom, HO BXOJl BHYTPb MUPAMU/Ibl BHIIOJHEH OYEHb 3aMbICJIOBATO
yepe3 BEPXHIOIO CTYIIeHb MMMPAMUIBI C YCTPONUCTBOM CIIOKHOM MHOTOITPO-
JIETHOI BHYTpeHHel KaMeHHO iecTHULBL. [1pu 9TOM nupamMuaa umesna emie
U HapYy>XHYIO IIUPOKYIO JiecTHUILY. To, 4To B mupaMuje OblJ1o 0OOHApYKEHO
HECKOJIbKO MyMUIi (0HA MYMMSI HaXoAuaach B capkodare 1 HeCKOIbKO —
BOKpYT capKodara), 1 BHYTPEHHSIS JIeCTHUIIA Obla 3achlllaHa KAMHSIMU,
K JIe]ly He OTHOCUTCS. DTO OoJiee Mo3aHee 3aXOPOHEHME, KOTOPOE HE UMEET
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HUKAKOTO OTHOIIIEHUs K MPUUYMHAM CTPOUTENbCTBA MupaMunbl. B [anenke
BOJIOHACHIILIEHHBIE TPYHTHI, W JejaTh MOJA3EMHBIN BXOJ B MUpaMuIy ObLIO
HelleJecoo0pa3Ho, TaK KaK IMpU 3TOM TPeOOBaIMCh ObI CJIOXKHBIE pabOThI 110
ruapousosisiiii. Ho BrojiHe ObLIO BO3BMOXHO YCTPOUTH BXOJ B TUPAMUILY
HEMHOTO BBIIIE YPOBHSI 3¢MJIM, @ HE BBITTOTHSITD CJIOXKHBIE PAOOTHI TTO YCTPOTi -
CTBY BEpPXHEro BXoja ¢ BHyTpeHHe jecTHULIel. Tak B ueM ke aesio? Bepo-
SITHO, B capKodare XpaHWIOCh UTO-TO OY€Hb BAXKHOE U LIEHHOE, YTO HaJI0
ObLIO BpeMeHaMU Oe30MacHO MOJAHUMATh Ha BEPXHIOIO CTYIIeHb MUPaMUJIbI.
Yro ke 310 MorJio ObITh? M OTBET 1aeT pUCYHOK Ha KpHhIIIKe capkodara (CM.
puc. 229). CpaBHuUTe M300paKeHUEe pUCYHKA Ha KpblllKe U poTorpaduu
aCTPOHOMOB, CMOTpSIIUX B Tejaeckomn (puc. 230). M mo3a cMOTpsIIIEro B Te-
JIECKOTI yejioBeKa, 1 CJ0XHAasi KOHCTPYKIIMS TeJlecKora oueHb cX0xXu. Pyc
Jlyunbe cpa3y nocie oOHapyXeHUs1 3aXopoHeHus Hanucal: «Ha moBepxHo-
CTU OOJIBIIOTO KaMHS (KPBILIKY capKodara) mpencTaBieHa CMMBOJIMYECKast
clieHa, KOTOPYIO OKPYXaloT aCTpPOHOMMYECKME 3HaK1». JJo0aBUM, YTO BbI-
JarolIrecs CrieliManucTsl 1o apeBHeit AMepuke JIunaa Lllene u Jlasun Opaii-
nenb B 1990 . mucanu, 4To B 1ojioce U3 ueporindoB, 00paMIsIoNieit pUCYHOK,
“300paxeHa Tak Ha3biBaeMasi «HeOecHas JieHTa»: «B Kaxa0M yJyacTke Ha-
XOIWTCS BhIpaxkeHHOoe Idamu HazBanue CosHia, JIyHbI, Kakoii-110o mia-
HETBI WA APYTUX HEOECHBIX TE».

Ho n1s1 9ero Hamo OBII0 TI0 BHYTPEHHEH 3aIIMIIeHHON JIECTHUIIE TIO/I-
HUMAaTh TeJIECKOI Ha BEPXHIOIO TUIOIIAAKY MUPAMUIbI, TAKKE 3aIIUIIEHHYIO
CO BCEX CTOPOH HAICTPOITKoii? Bemb B MpoCcTOM HAOIIONEHIH Yepe3 TeECKOIT
3a 3B€3HBIM HEOOM HUYETO OIacHOTro HeT. Beerna, Korna 4To-To B APEBHUX
apTedakTax HETIOHATHO, UIIIUTE OTBET... B METCOPUTHBIX OOMOapIMPOBKAx
Ha 3emJie B mpouuioM! M cTaHeT MOHATHBIM 00pa3oBaHue YIJis, He(PTU U raza,
W MHOTOYMCJICHHBIC BBIMUPAHMS KUBBIX OPTAHM3MOB M pacTeHUI Ha TIjIa-
HeTe, 1 00pa3oBaHKe MEJTOBBIX OTJIOXEHUI U MHOTOE JpyToe.

Puc. 229. Kpsiiika capkodara nupaMuabl Xpama Haanucei
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Puc. 230. AcTpoHOMBI TIpY HAOJIIOJCHUU B TEIECKOIT
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Henpeackaszyemble 1 MHOTOUMCJIEHHBIE METEOPUTHBIE OOMOApAUPOBKU
MpU TiepruoanYecKux conmxkeHusix JIyHbl ¢ 3emiieil yHUUTOXaIu BCe KMBOE
Ha OTIENbHBIX YIaCTKaX MJIAHEThI. DT COMMKEHUS, UJTH «CYyMEPKU» TI0 UHITY -
HUCTCKOM XPOHOJIOTUHM, JTUIUCH CTOJETUSIMU. JIJTST 3alIIUTHI OT METEOPUTHBIX
0oMOapaMPOBOK HAILIU MPEAKHU CTPOMIIM KAMEHHBIE Hal3eMHbIE, TIOJ3eMHbBIE
U CKaJIbHbIe COOpY:KeHUsT. OUeHb BaXKHbBIM 3JIeMEHTOM CITaceHUsl JIIOAe sIBIsI-
JIOCh CBOEBPEMEHHOE TTPEeIYIPEXIeHIE O BO3MOXXHOM Hayajie METEOPUTHBIX
00oMOapIMPOBOK B ONPEeIEHHON MECTHOCTU. A 3TO MOXHO OBbLIO C/ie/laTh
TOJIBKO TTyTEM CUCTEeMaTUIeCKMX HAOMIOACHNI 3a 3Be3MHBIM HEOOM HOYbIO.
OOHapyXUB NepBbIe MPU3HAKY IPSIAYIIEH METEOPUTHON OOMOAPAMPOBKHU, Ha-
OJrroaTe I HeMeUIeHHO MH(MOPMUPOBaAJI 00 3TOM IO PaauOCBSI3U (WM ITyTeM
Moja4yy ornpeaeeHHbIX CUTHAJIOB J10 MOSIBJIEHUSI PAMOCBSI3U) OIpeae/eH-
HYIO IpyIny Jonaeit (cMm. pasaen 1.1.5), KoTopble, B CBOIO ouepeib, IoJaBain
CUTHAJIbI 0011 TPEBOTHU, U OMOBEIIEHHBIE 00 OMTACHOCTH JIIOJIA CrlacalucCh
caMU ¥ cTiacajiv JOMAITHUX SKUBOTHBIX B KAMEHHBIX 3aIITUTHBIX COOPYKEHUSIX.

Jnsa HaGaoaeHui 32 METEOPHBIMU MOTOKAMU MOTJIa UCTIOIb30BaThCs U
nupamuaa xpama Kykynbkana B YnueH-Mua (cM. puc. 220), KoTopast Takke
“MeeT BHYTpeHHee ToMellleHe U BHYTPEHHIOIo JiecTHUILY. B BepxHeit Hal-
CTpOIiKe MMpaMUIbl UMEIOTCS BbIXO/IbI HA BCE YEThIPE CTOPOHBI CBETA, /1al0-
1€ BO3MOXHOCTb JJIsI KPYTOBOIro 0030pa Heba.

BakHBIM KOHCTPYKTUBHBIM 3JIEMEHTOM MTUPAMUI, C KOTOPBIX BEJIOCH Ha-
OJII0/IeHKE Yepe3 TeJIeCKOIIbI, SIBJISIOCHh Han4ure MI0CKOM BeplinHbl. Takue
nupamMuabsl ooHapyxkeHbl B Kapenuu, Me3oamepuke nu Kurae. ITnockue,
yIOOHBIE JIJ1s1 HAOIIOACHUST, KPBILIU UMEIOT KaMeHHbIe MacTaObl B Erunre, a
Takke KaMEHHBIE COOPYXKEHUS «3TPYCKOB» (BEPOSITHO, 3TPYCKU HE UMEIOT
HUKaKOTO OTHOILLEHUST K UX CTpOUTebCTBY) B EBporne. B nepeuuncieHHbIX
KaMEHHBIX COOPYKEHUSIX TTOKa He OOHApY>KeHO BHYTPEHHUX JIECTHUII, HO,
Kak MpaBuJIo, UMeITCsl KaMeHHble capkodaru. KoHeuHo, 1ajgeko He BO Bcex
capkodarax XpaHWJIMCh IpeBHUE TeJecKombl. BeposaTHo, MHOTHE capKoda-
TY UCTIOJIb30BaIMCh ISl XpaHEHMS paauoaniaparypbl. B yactHocTH, psimom
¢ nupamuoi Xpama Hannucei B [1ajieHke, B coceHel mupamMu/ie, Ha3biBa-
eMoii 3axopoHeHureM KpacHoii Llapulibl, ObL1 0OHapysKeH TaKol e capkodar,
Kak 4 B XpaMe Haamucei, Ho 6e3 pucyHKa Ha ero Kpbiiike. B capkodare
apXeoJIory OOHaPYKUJIM OCTaHKU XeHIIUHBI. [TepBoHavyaibHO capkodar Mor
MpeaHa3HavYaThCs IUTSI XpaHEHUS panroarapaTypbl M 9JIEKTPUUECKUX aKKYy-
MYJISITOPOB.

Cucrema mupaMuz ¢ TeJIeCKOmaMu U paadorneperaTankaMy MorJia siB-
JISTHCS B ApeBHEN LIMBWIN3ALNM CIyK001i [paknanckoit o0opoHbl 1 Upes-
BbIYaliHbIX cuTyauuii (aHanor coBpeMeHHou 'O 1 UC B Poccun). I1pu aTom
cUcTeMa 13 HeOOJIbIIOTro KOJIMYECTBA MMPaMU/I C TeJIECKOIIaMu1 MOTJIa CyIIle-
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CTBOBAaTh Ha OTpaHUYEHHOI HanboJiee yI0OHOM 1151 HAOMI0AeHUSI TEPPUTO-
puu. BeposiTHO, Takoii Tepputopueii sipisiack MeszoaMmepuka. OctajibHble
TEPPUTOPHUHU TJIAHETHI ITPOCTO OMOBEIIATMCH O IPO3s1ei ONTACHOCTU MeTe-
OpPUTHOW OOMOAPINPOBKU.

J[IBe paccMOTpEeHHbBIE BbIIIE TUPAMUIBI-00CEPBATOPUU OPUEHTUPOBAHbI
Ha ctapbliii CeBepHbIil ToJtoc B [peHaaHauu U, BEPOSITHO, ObLIU MTOCTpOe-
HbI Oosiee 22 Thic. JeT Ha3aa. Ho B ropone UnueH-Miua, KpoMe onvcaHHOMI
paHee nmupaMuabl ¢ xpamoM KykyibKaHa, MHTEPEeCHO ellle OJHO KaMeHHOe
coopyxeHue — obcepBaropust Dib-Kapakons (puc. 231). ITo obiiemy MHe-
HUIO UCCTIeIOBATENEC, 9TO COOPYKEHUE SIBISIETCSI UMEHHO 00CepBaTOPUEIA.
BHyTpu coopyXeHHUS MCOJIb30BAJICS JIOMaHbIii KaMeHb, 2 00paMJIEHUE CTEH
U KpyIJible (B CEUYEHUM) KOJOHHBI PSIIOM C COOPYXKEHUEM BbITTOJTHEHbBI U3
HEOOJIBLIMX IT0 pa3Mepy 00paboTaHHBIX KAMEHHBIX 0J10KOB. DJ1b- Kapakoib
He BIMChIBAETCS B OOIIYIO MJIAHUPOBKY rOpojia, Tak Kak UMeeT OTKJIOHEHUE

> L T

Puc. 231. O6cepBaTopus Diab-Kapakonb. Mekcuka
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B 27,5° Ha ceBepo-3amaj, YTO CBUACTEIBCTBYET O €ro 0oJiee MO3THEM CTPOU-
TeNbCTBE. BepxHsist YacTh COOPYXKEeHUs MTPeICTaBIsIeT COO0I IByXypOBHEBOE
KpYTJI0e B IJTaHe CTPOSHME C KyIMOJI000pa3HBIMU MOIITHBIMU TIEPEKPHITUEM 1
nokpbiTeM. BeicoTa o6cepBaTopuu Diib- Kapakosib cocTapiisieT 0KoJ0 43 M.

BHyTpu o0cepBaTOpru HAaXOAUTCSI BUHTOBAS JIECTHHUIIA, KOTOpasi BEAET
B TIOMeEIIIEHUE C YEThIPbMSI IBEPSIMU, HAITPABJICHHBIMU B pa3Hble CTOPOHBI
cBeta. CunMTaercs, 4YTo HaOIIONEHUS C TTIOMOIIIBIO TEIECKOTIOB BHITTOTHSIIVCh
yepes KBajJpaTHble OKHA B BepxHei yacTtu 3aaHusl. [1nockuii peabed mnosy-
octpoBa FOkaraH obecrnieurBa XOpoLInit 0030p HOYHOTO Heba 13 00CepBaTO-
puu. JlJomaHas apka Hajl BXOJIOM OTpakKaeHUsI 00CcepBaTOPUM CBUAETEIbCTBYET
o OoJiee MPOTrPECCMBHOM MCITOIb30BAaHUN KaMEHHBIX MaTepHUaioB IO CpaB-
HEHMIO C EPUOIOM CTPOUTENILCTBA MUPAMUIbl Xpama Haanuceit B [TaneHke
(cM. puc. 228). OpueHTailus COopyKeHusl, IPUMEHEHUE KOJIOHH U3 KPYTJIbIX
0JIOKOB M apOYHOI CUCTEeMbI CBUJETEJbCTBYIOT O TOM, YTO 00CepBaTOpUs
D1bp-Kapakosb Obl1a HOCTpOEHA 3HAYUTEIBLHO M03XKe — 22 ThIC. JIET Ha3all,
BEpOSITHO, B HAYAJTBHBIN TIEPHOJ «aHTUIHOCTH» — 15—16 THIC. JIeT Ha3az,.

BeposiTHO, GOJBIIMHCTBO MMPaMUI, TIOCTPOCHHBIX B IPEBHEM TOCyAap-
CTBE, UCITOJIb30BAIMCh B KAUECTBE 3alIUThl OT METEOPUTHOI OOMOApIMPOBKI
JUTST pa3MelIeHHBIX BHYTPY MUPaMUA KaMEHHBIX capkodaros ¢ paarornepe-
JaTYMKaMU, TiepeatolInX SKCTPEHHbIE COOOIIEHUS O HauaaaXx METEOPUTHBIX
0oMOapIMPOBOK, METEOCBOAKM 1 APYTYIO BaxkKHYI0 MH(popMarLuio. [Tupamuabt
KCTIOJIb30BAIMCh TAKIKE JIJIS1 3aIIUThI OT METEOPUTHOM OOMOAPIMPOBKY OUEHb
BaKHBIX MOA3EMHBIX COOPYKEHU 1Ol HUMU, HAIPUMED SIIEPHBIX PEaKTOPOB.
Hanuuue pannocBsiav B ApeBHOCTU TTO3BOJISIET O0BSICHUTD, TOUeMY Ha 3emiie
TaK MHOTO TTUPAMMIL U OCTATKOB IMTUPAMUII, B TOM YMCJIe B TAKMX OE3TIOMHBIX
mecTax, kak Konbckuii moiayoctpoB, Ajsicka U ABcTpaiiusi. UIHTepeceH TOT
(akT, yto Ha Assicke B 2011 . Ha mepeBaie XoBapaa OblLIa MOCTPOEHA METe-
OpoJIornyecKasi CTaHIUsI, MOCJIe YEro TaM XKe ObLT 0OHAPYKEHbI HECKOIbKO
MUPAMUI M OCTAaTKU KaAMEHHBIX TTIOCTPOEK, BO3PACT KOTOPBIX COCTABIISIET 060-
Jee 11 teic. neT. OOHAPYXWIU IPEBHUE COOPYKEHUSI CIIyYaiHO — pacTasuiv
JIEAHUKOBBIE IIANIKWA U OTKPBIIMCh BEPIIMHBI MTUPaMUI U3 KaMEHHBIX 0J10-
KOB, TIIATEbHO MOJAOTHAHHBIX APYT K Apyry. To ecTh MUpaMuIbl CTPOUINCH
BO BpeMsl, KOI/ia JibJla U CHera Ha rnepeBajie XoBapja elie He Obu1o (0osee
22 toic. et Hazaa?!). [To-Buarmomy, B IpeBHOCTH JIIOAM BHIOMPAIIU JISI CBOMX
METEOCTaHIIMI Te K& MecTa, YTO M COBpeMeHHbIe MeTeopooru! s mepe-
Jla4r METeOCBOJIOK T10 PAIMOCBS3U MTUPAMUJIbl MOTJIM ObITh MOCTPOEHBI Jaxke
B AHTapKTHUIE, KIMMaT KOTopoii 6osiee 10 ThIC. 1eT Ha3ad ObLI 3HAYMUTEJIbHO
teruiee. OcTaTKy MUpaMU U KAMEHHBbIE 1aphl («IIaphl AbsSIBOJIa») UMEIOTCS
B ABCTpaJINU, YTO CBUIETEILCTBYET O HATMIUU APEBHEW MHPPACTPYKTYPHI
U1 Ha 9TOM KOHTUHEHTE.
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B c¢Bs13u ¢ Bepcueit, YTo MUpaMUIbl MOTJIM UCTIOJIb30BAaThCS B KAUECTBE
3allMUThl paIuoIepeIaTInKOB, MOXHO MPEINOJOXUTh, UTO «PUTYaTbHbIC»
KaMepbl BHYTPY MMUPaMUI SIBJISTTUCH TEXHUYECKUMM TTOMEILIEHUSIMU C Palo-
armnaparypoii, capkodar sBJsICSl CBOETO pojia HecropaeMbIM ceiipoM Kak
JUTS caMO painoanmapaTypbl, TaK U IUTS AJIEKTPUIECKUX 3JIEMEHTOB ITUTaHUS
(GaTapeit MJIM aKKYMYJISITOPOB), a B «BEHTUJISIIMOHHBIX» KaHaiaxX yYKJaabl-
BJIMCh JIEKTpUUECKKE KaOeu AJIsI CBSI3U C HapyKHBIMU aHTeHHaMu. B -
pamuae Xeorca KaHaa MOA3eMHON KaMepbl (MMOMEepeyHbIM CeUeHUEM
1,05x1,19 m) HanipaBJieH B ceBepHOM HarpaBieHuu. KaHanel [Tasatsl apu-
bl ¥ [Tanarsl naps (rnonepeuyHsimM ceueHrem 0,2x0,25 M) HalpaBIeHbI B ce-
BEpHOM M 10XKHOM HampasieHusx. CeBepHoe HalpaBjieHEe KaHAJIOB COOT-
BETCTBYET HampaBjieHU1o Ha CpeauseMHoe Mope, a TouHee Ha KpbIMcKuii
noayocTtpoB. B KpbiMy, Kak U3BECTHO, I10J1 3eMJIeii 0OHapyKeHO OO0JIbIIoe
KOJINYECTBO IMUPAMUJI, CPOK CTPOUTEIIBCTBA KOTOPBIX OTHOCST K 16 THICSTUe-
JIETUIO 110 H. 3. JIOTMYHO MPENNOI0XUTh, YTO KOMIUIEKCHI mupamMua B Kpbi-
MY SIBJISLIMCH peTpaHCasaTopaMu (paIuoBOJHBI MOTJIM TPUHUMATHCS B TO-
MEIIEHUSIX IIMPaMUI), a TAPaMUIbI, ITIOJ00HbIE TMpaMUIe Xeorica, IBISIUCH
paavonepenaTyvkaMu, MepeaariiiMu BaXXHYIO ISl APeBHEro rocyaapcTsa
uHbopMaluio. {7151 ApeBHEro rocyaapcTBa, UMEIOIIETo O0JIbIION BO3AYIITHBII
(1 Mopckoit) (10T, Takol BaxKHOI MH(pOpMaLIMeil MorJia SIBISIThCSI UH(OP-
Mallus O TIOTOo/ie B Pa3IMUHBIX PETMOHAX TUTAaHEThI (METEOCBOIKM), a TAKXKe
coobmeHust ciryxk0nr 'O u YC. B Kpeimy nngopmaius cooupanack, oopa-
OaTbIBajach M TepenaBaiach Mo Pa3TUIHBIM TEPPUTOPUSIM, B TOM YHMCIIE, HA
JUPUXKAOIU U KOpabyiu B pa3IMuHbIX yacTsax cBeta. CieayeT OTMETUTD, UTO
B €TUIETCKUX KaMEHHBIX MacTabax TakXKe MMEIOTCS HaKJIOHHBIE KaHaJIbl,
UMelolIMe pa3Mephl MoNepeuyHoro ceuyeHust mpumepHo 1x1 m. BeposiTHo,
MoA3eMHasl KaMepa mupaMuIbl Xeorca MepBoHavyaaIbHO U SIBJISIaCh MacTa-
0011, HMXKHSISI YacTh KOTOPOM ObLi1a BBITIOJHEHA B cKaJie. BepxHsist yacTb Ma-
cTalbl HaJCTpauBaaach B popMe MUPaAMUIIbI, YTO U OOBSICHSIET PsII HEPaALIMO-
HaJIbHBIX KOHCTPYKTUBHBIX PEIIEHUI BOCXOASIIETO KOpUaopa, HalmpuMep
HaJIMYME MOSICHBIX TPAHUTHBIX 0J10KOB. ECii ucXoauThb U3 yOeK1eHUs ApeB-
HUX MHXEHEPOB, YTO MOIIIHOCTh MOCHLIAeMOT0 paOCUTHaIa BO3pACTaeT C
yBEeJIMYEHUEM TTOAbeMa aHTEHHBI HaJl ypOBHEM 3eMJIM, TO Ha TTUpaMuIe Xe-
orica MOXXHO HarJISIIHO YBUJETh 3Tallbl POCTa MOIITHOCTU paarocBsidu. [1pu
ATOM KaHaJIbl MOA3eMHOM KaMepsl 1 [1anaThl Hapuiisl ObUTH B CBOE BpeMs
MooYepeIHO 3anevyaTaHbl 32 HEHaJOOHOCThIO, a capkodar NoAHUMAJICS U3
HUXeJiexalieil KaMephl B BBIIIIepacmoioKeHHYIo Kamepy. B [113e B 1ByX co-
ceaHux nupamuaax (XedpeHa 1 MukepruHa) oOHapy>KeHbI TOJIbKO MOA3eM-
HbIe KOPUIOPHI, KaHAJIBI K KAMEPHI, TO €CTh ITIepBOHAaYaTbHbIE MAacTa0bl. DTH
MacTaObl UMEIOT CMbBICJT TOJILKO KakK JAyOJUpYIOLIe pafronepenaTduku npu
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HeTpeABUIECHHBIX 00CTOSITEILCTBAX (HEMCIIPABHOCTD WJIM PEMOHT Paguo-
anrapaTyphsl 1 T.1.) 11 upaMuabl Xeorca. CyliecTByeT OOJIbIast BEpOSIT-
HOCTb TOT'0, YTO BEpXHME KaMephl M KaHaJbl B mupamuaax XedpeHa u Mu-
KepHHa MmpocTo ellle He ooHapykeHbl. Ho Takke BO3MOXKHO, YTO TTUPaMUIbI
yCcTpanBaJIuCh Haa MacTtabaMu il 6oJiee HaleXKHOM 3alUThI TTOA3EMHBIX
COOPY:KEeHUI (MoKa He 0OHAPYKEHHbBIX UJIK OOHAPY>KEHHBIX, HO 3aCEKpeUeH-
HBIX) OT METEOPUTHOI OOMOAPAUPOBKU.

CnpaBoYHbIN MaTepuan

MNHTepecHOo, YTO B TPeX 3HAMEHMUTbIX NMpammaax MM3bl KpbiLKa cap-
Kodara oTCyTCTBYeT TO/IbKO B NMpamumae Xeonca, B TO BpeMaA Kak B Nnpa-
mngax XedppeHa n MukepmHa KpbllwKK capkodaros obHapyKeHbl. He-
06X0AMMO OTMETUTb, YTO OTCYTCTBME KPbILWKKW Y capKodara asnaetca
OYeHb peKUM Cyvyaem B apxeonornn. HanaeHHble KpblLKy capkodaros
B NnMpamuaax XebpeHa n MukepmHa He MUMeNn PUCYHKOB Ha CBOEeN No-
BEPXHOCTU U, BEPOATHO, AN1A APEBHUX rpabutenein nupamua nHTepeca
He npeAacTaBnAnun. MicuesHoBEHMeE KpbIWKK capkodara B nupamuae Xe-
onca HaBOAMT HA MbIC/Ib, YTO HA HEW MMENINCb PUCYHKW, N OHa npega-
cTaBnana gna rpabuteneii nupamug 60bLUIYIO LEHHOCTb. BO3MOXKHO, YTO
Ha KpblLWwKe 6bl10 M306parkeHO paanonepesatoLlee yctpoicteo. U, Bos-
MOXHO, YTO 3TOT apTedaKT ceiyac HaXoaMTCA B OAHOM M3 YAaCTHbIX UK
KOPMOpPaTUBHbIX HEMYBNUYHBIX KONNEKLUNA.

Macrab B Erunre 3HauuTeIbHO 0OJIbIIIE, YEM ITMPAMUI. DTO MOXKET 00b-
SICHSITbCSI TEM, YTO NMTUPAMUIBI KCTIOJIB30BAIUCH ISl OOLIErOCY1apCTBEHHOM
paaroCBsI3U, a MACTaObl MOTJIM MCTIOb30BAThCS B KAU€CTBE 3alAIIIEHHbIX
OT METEOPUTHOI OOMOAPINPOBKU TEXHUUYECKUX MOA3EMHbBIX TOMEIIEHUN 1
TS 3allUIIEHHON MEeCTHOI YaCTHOW paJloCBsI3U, T.€. UTO-TO BpOJie TeJie-
(boHHBIX OYIOK.

OxupgaemMo, 4To MUpaMuIbl TOPOIOB APYTrUX CTpaH Me3oamMeprKu OyIyT,
Kak JIBe Karuiv BOJbI, MOXOXXM Ha MEKCUKaHCKKe mupaMuabl. Ho 3To naneko
He Tak! M 1151 3TOT0, MO-BUANMOMY, UMEIOTCSl OObEKTHUBHBIE TpUYMHBI. Hau-
HeM ¢ ropoja Tukanb B [Batemane, KOTOPbI HAXOIUTCSI Ha NTEPeceYEHHOMN
MECTHOCTH, 1€ U3BECTHIKOBBIE XOJMbI UepeaytoTcsi ¢ 6oaotamu. [ToaTomy
KaMeHHbIE COOPYXKEHUS TOCTPOEHbBI TPYMIIaMU, a 3aTeM COEIMHEHbI KAMEH -
HBIMU Ioporamu-namoamu. B Hacrosiiiee BpeMsi packornaHa 1 ucciieioBaHa
TOJIbKO HeOoJIb1Ias yacTb ropoja. CoopykeHusl Topojia OpUEHTUPOBAHbI Ha
crapoiii CeBepHBIii IOMIOC B [peHIaHAMM, U HUKTO U3 UCCeaoBaTeIeil He
YTBEpXKIaeT O 3aTOIUIEHWU Topojia Mpu IiyHaMu. B aTolt cBsi3u, no npena-
raeMoii aBTOpOM XpOHOJIOTUH IPEBHUX COOBITUI, COOPYXKEHUSI TOPOIa MOT-
JIK OBITh MOCTPOEHBI He paHee 22 ThIC. JIeT Ha3aa. Marepuai nupaMu Takoi
K€, KaK M B MEKCUKAHCKMX MUpaMuaaxX — JIOMaHbIli KAMEHb C O0JMIIOBKOM
00paboTaHHBIMU KaMEHHbIMU OJIoKaMu. B oTin4yre oT MEKCMKaAHCKUX MU~
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pamuz, B OOJBIIMHCTBE UCCIETOBAHHBIX TUpaMul TrKaisl UMEI0TCs 3aX0-
POHEHMSI, KOTOPbIE A CTBUTEIbHO MOIJIU OBITh YCTPOEHBI MHACHIIAMU Maiisl.
Ho 5T0 HE MOXET SIBJISIThCS CBUIETEbCTBOM CPOKA CTPOUTENBCTBA ATHUX Ka-
MEHHBIX coopyXeHuii. CKkopee, 3TO YKa3bIBaeT Ha TO, UTO COOpYyXeHus Tu-
KaJisi He HaXOAWIMCh MO/l 3HAUUTEJIbHBIM CJIOEM IIIMHUCTOTO IPYHTA U JIETKO
packanbIBajavch MHAeaMu. Tak Kak coopy>KeHusI ropoja BO3BOAMUINCH Ha
M3BECTHSIKOBBIX XOJIMaX, TO IPEBHUM CTPOUTENSIM HE ObLIIO HEOOXOAUMOCTU
yCTpanBaTh CJIOXKHbBIE BXOJIbI C IECTHUIIAMU CBEPXY TUpaMu. Bxomsl Morin
HaXOJUThCS WJIM Y OCHOBAHUS MUPaAMM]I, WJIM HA HEKOTOPOM PAaCCTOSTHAU OT
HUX 1 0053aTEJIbHO UMETD 3aIIIUTHOE COOPYXKEHUE OT METEOPUTHOI GoMbap-
JHUPOBKU. BXOJbI ¢ YaCTUUHO WJIU TTOJTHOCTBIO Pa3pyllIeHHbIMU 3aILIUTHBIMU
COOPYXEHUSIMU HAXOIWJIUCh Ha BULY U JIETKO MOTJIU ObITh OOHAPYXKEHbI UH-
neiinamu. OOHapyKUB BHYTPEHHME MOMEILIEHUST B TUpaMUIax, MpaBsiias
3JIMTa Maiisi cTaja MCIoJb30BaTh UX /11 3aXOPOHEHU A CBOMX YMEPIINX MPe/I-
craputesieil. [Tocye BbINOMHEHUS 3aXOPOHEHUS BXO/I ¥ TOHHE b B TUPaMUILY
TILIATEJIbHO 3a/1eJIbIBAJIMCh U 3aMacKMpOBbIBaluch. Hanmuune coopyxkeHuit
(«xpaMOB») B BepXHE YaCTU MUPAMUI MOXKET OOBSICHATHCS TMOApakaHUEM
0oJiee IpeBHUM MEKCUKAHCKUM NUpamMuaam B ropogax YnueH-Mua u IMa-
JIEHKa. DTU «XpaMbl» Ha IIOCKUX BEPIIMHAX YKE CYILIECTBYIOIIUX TUPAMUT
MOTJIH BBITIOTHATHCSI MHACHIIAMU Malisl, TO €CTh SIBIIThCS HOBoae oM. Koc-
BEHHO 3TO MOATBEPKIAETCS UCITOJIb30BAHUEM JEPEBIHHBIX KOHCTPYKIIMIA B
TMOKPBITUSIX «XPAMOB», YTO MOXET CBUIAETEILCTBOBATH 00 OTHOCUTEIBHO He-
0O0JIBILIOM CPOKE UX CTPOUTENILCTBA.

TUNMUYHBIM TOATBEPXKIEHUEM BbIllIECKA3aHHOMY MOXET SIBJISThCS Xpam
Benukoro fAryapa (puc. 232) B Tukare.

Puc. 232. Xpam Benuxkoro SAryapa. Tukanb

211



3axopoHeHUe B MMpaMu/e ObLI0 00HAPYKEHO apXeoJoraMu Mpu packorl-
Kax B 1962 1. ApXeoJioT TIPOHUKITA B 3aXOPOHEHNE Yepe3 KPHIIITY 110 TYHHe-
JIIO OT OCHOBAaHUS JIECTHU1IBI TMpaMu/bl. [ToMelieHre ¢ 3aXOpOHEHUEM Tpe-
CTaBJISIET COOOI MPOCTOPHYIO KOMHATy (JiinHa — 4,5 M, 1upruHa — 2,4 M 1
BbICOTa — 4 M) CO CTYI€HYaThIM CBOAOM, PACHOJIOXEHHYIO B INIyOMHE M1pa-
MUIbl HUKE YPOBHS TJIaBHOM IIo1Iaau ropoja. [ToMellieHre BbITIOJIHEHO B
CKaJIMCTOM TPYHTE, a TUpaMKia Obljia BO3BeIeHA MO3IHEE TOYHO HaJl YCTheM
1IaXThl, BeJyllleil B momelieHre. B BepxHell yacTu mupaMuibl BHINOJIHEHO
TaK Ha3bIBAEMOE CBITWIMIIE C OMHUM BXOJIOM, COCTOSIIIIEE U3 TPEX KOMHAT,
PpacmnoyIOKEHHBIX IPYT Hajl ApyroM. B mepekpbITUsIX KOMHAT MCTOJIb30BaHbI
JepeBSHHbIE OpYChsl U3 canoawLIbL. [{peBecruHa canonusuibl 00J1aeT BHICOKOMN
MPOYHOCTHIO U YCTONUYMBA K MOBPEXIEHNIO HacCeKOMbIMU. OOHapyKEHHbIE
JiepeBsIHHBIE OpYChs U3 CalOAWUJLIbI MOTYT UMETh Bo3pacT 0osiee 1500 ser.
Hekoroprble ucciaegoBarem c4uTaloT, uto y Xpama Benukoro fAryapa nme-
eTCsl ABOMHUK — MHIYUCTCKUM XpaMm bakcaii-TsaMmkponr B Kambomke (Kom-
IUIeKC AHTKOD).

CnpaBoYHbIii maTtepuan

MNHTepecHo, YTo COBCEM HEZ@aBHO C MOMOLLLbIO 1a3ePHO TEXHOIOTUN
«Jlngap» uccnenosaTtenbcKkas rpynna U3 YHusepcuteTa bpayHa (CLUA)
obHapywuna B TuKane Lenblii Hen3BeAaHHbIN paHee paiioH ropoaa. Beé
3TO BpeMs XO/IMUCTas MECTHOCTb, CKpbIBatoLLas B cebe ApeBHME COOpyKe-
HWA, CYNTANACh YaCTbiO ecTeCTBEHHOrO NaHAwadTa. CambiM HEOBbIUYHBIM
B HOBOW HaxozKe Bblia e€ apxuTeKTypa — paioH NOJHOCTbIO MOBTOPA
CTPOEHME OAHOIO U3 PAaliOHOB MEKCMKAHCKOTo ropoaa TeoTuyaKaHa.

MHoroe 13 Toro, 4To XapakTepHO JJisI KOHCTPYKTUBHBIX PELIeHUI BbI-
MIETTPUBENEHHBIX TTUPAMMII, XapaKTEPHO U IS IMPAMUI B IPYTUX CTpaHax
Me3oaMepuKu, HampuMep s TMpaMUIaIbHOTO COOpyXeHus1 TacymMaib B
CanbBagope. MHTEpECHO, YTO CBEPXY COOPYKEHWE UMEET 3allUTy U3 JIoMa-
HOTO KaMH$I, BBIITOJIHEHHYIO B BU/I€ KYpPraHOB.

MpicieHHo niepeHeceMmcs U3 Me3zoamepuku uyepe3 Tuxuii okeaH u pac-
CMOTPUM KOHCTPYKTUBHBIE pelieHust nmupamMun B Kutae. O HuX Majio 4to
U3BECTHO. MHOTOUYMCIEHHBIE, TOKPBIThIE KAMHSIMU (10J0MUT?!) pa3TnuHOMN
(bopMBI ¥ TTIMHUCTBIM TPYHTOM, AHBJYHCKHE TTMPAMMIBI B KUTACKOM TTpo-
BUHIIMM [YiiUK0y 1O KOJIMUECTBY MPEBBIILIAIOT YMCI0 3HAMEHUTBIX TTUPaMUL
B Erunte. Cunraercsi, 4TO €CTECTBEHHBIE ITMPaMUIbI ITIOJIHOCThIO C(hOpMU-
POBaHbI U3 MPUPOIHOTO JogoMUTa. OHAKO PACTIONOXEHHbIE Ha 3HAUUTEb-
HOM paccTosiHUM OT Tuxoro okeaHa (He JOoCTUraeMble IS IlyHaMM) Irupa-
MUJBI MOTJIU SIBJASTBCS UCKYCCTBEHHBIMU COOPYXKEHUSIMU ST HaJIeXKHOM
3auThI moa3eMHBIX ADC npeBHEl BRICOKOpPa3BUTON IMBMIM3auy Haaka-
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Jist Ha KoHTUHeHTe My B Tuxom okeaHe (cM. pasnei 5.2). Kurtaiickue nupa-
MUJIBI B OKpeCTHOCTSIX Topoaa CuaHb BbicoTolt 10 100 M, Mo Bceit BUTUMOCTH,
SIBIISIIOTCST aKKypaTHO O0(POPMIICHHBIMUM TEPPUKOHAMHU TTOPOIBI IIPU 000Ta-
LLIEHWU PYJIbI, coAepKallielt pasinuHbie MeTauibl. Kak usBectHo, Heapa Ku-
Tast 60raThl peJKO3eMeJIbHBIMU MeTaJUlaMU U B HacTosIiee BpeMs Kurait
mpou3BoauT 6osee 90 % penKo3eMeTbHBIX METaIOB B Mupe. 1o Bceii Bu-
JUMOCTH, UMEHHO 3TU MeTaJUIbl JOOBIBAINCH U IiepepadaThiBaich B Kurtae
HECKOJIBKO ThICSIY JIET Ha3a/l, OCTaBUB IOCJIe epepadOTKU TEPPUKOHBI (K-
paMuIbl) MOpoabl. MIcKiTIoueHeM SIBIISIeTCST OHA MMPaMUIA ¢ TNTIOCKO Bep-
IHO¥ (puc. 233), KOTopast HAXOIUTCSI ceBepHee B 1onHe peku LI3st JInHb —
9TO TaK Ha3biBaeMas Benukasi benast nupamuaa. Boeicora aToit mupaMuabt
cocTapisgeT okono 300 M, JJMHA CTOPOH OcHOBaHUS — oKouyo 485 M. CHa-
pyXu nupaMmuaa odsuiioBaHa 0JoKaMU U3 Ji€cca. DTa MMpaMua, a Takxke
YacTh APYTMX KUTANCKUX MUPAMUI OPUEHTUPOBAaHbI HA coBpeMeHHbI Ce-
BEepHBII noJitoc. YacTb Ipyrux KUTAaCKUX TUpaMuyI OPUEHTUPOBaHA Ha CTa-
poiii CeBepHBlil oI10C B [peHnananm.

Puc. 233. Kuraiickast nupamMuja ¢ mioCKoi BEpIIMHOM U JIECTHULIEH

To ecTh yacTh MUpaMu BO3BOAMIACH OoJiee 22 ThIC. JIET Ha3a/l, a YacTh
nupamMmu ObUia Bo3BeAeHa mo3xe. MimeroTces cBeaeHus1 00 0OHapyKEeHHBIX
3aXOPOHEHUSIX B MUpaMuiax. DTO CBUIETEIbCTBYET O HATMUYUU BHYTPEHHUX
TMOMENIEHUH B MpaMuaax. B aToii ¢BSA3M ciieayeT HamOMHUTD O HAJTUIUK
BHYTPEeHHUX noMelleHuii B nupamuaax Esponsl B bocHuu (puc. 234). Ha
puc. 235 nmoka3aH TOHHEJb OOHOU M3 bocHMIicKuX nmupamu. Ilpusnexkaer
BHMMaHUe TO, YTO TOHHEJIb BbIMIOJIHEH B TPYHTE, KOTOPbI UMeeT BU CBO-
601HO HaCKITAaHHOH TToponbl. Ho B Takoit mopoie TOHHENb BHITTOJIHUTD ITPaK-
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TUYECKM HEBO3MOXKHO, TaK KaK IMopojia CTEHOK cTasia Obl ochinaThest. OqHa-
KO TOHHEJIN CYIIecTBYIOT. ECTh TIpenmooXeHre, 4To epBOHAYaIbHO BI-
MOJIHSUIMCh CTEHKY TOHHEJIsI M3 0eToHa (IpeBHEro 0eToHa, KOHEYHO), a 3aTeM
YK€ BBITTOJIHSIIACh OTChINKA Mopo/ibl. [TonoOGHBIM XXe 00pa3omM MOTJIU co3/1a-
BaTbCSl TOHHEJIM Y TIOMEIIEHUST BHYTPU KMTANCKUX MTUPaMUI-TePPUKOHOB.

Puc. 235. BHyTpeHHUEe TOHHEIN TupamMuasl B bocHun

Camu nupamunbl B bocHMM Havalu UccienoBaThCsl apXeoJI0roM-J1o0m-
teeM Cemupom OcmanarmdeM B 2006 I. ApXeoJToT IIPeAriojiaraeT, YT0O BO3PacT
MYpaMuI MOXKET COCTaBIISITh 0KOJI0 34 ThiIC. J1eT. OmHaKo oHa U3 CaMbIX KPYII-
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HBIX IMPaMUJT OPUEHTHPOBAHA CTPOTO Ha cCOBpeMeHHbI CeBepHBbIii 1oJtoc,
YTO MOXET CBUAETEIbCTBOBATh O BO3pacTe NMUpaMuIbl MeHee 22 ThIC. JIeT.
Crenyer OTMETUTh, YTO MHEHUSI YUYEHBIX OTHOCUTEIBbHO NTUpaMu B bocHuun
pacxoasTcsi. Psin yueHbIX cuuTaeT nupamMuibl €CTeCTBEHHBIMU TOPHBIMU 00-
pa30BaHUSIMMU.

M3 nupamun EBporibl cienyet Takke OTMETUTD CTYIEeHYATYIO MUpaMULy
Cenr-Aunape Bo ®@panun (puc. 236). [Tupamuga BeicoToit 6osee 50 M u
HMpuHOU y ocHoBaHus 200 M pacnoJiokeHa Ha ceBepo-BOcToKe OT Huliibl.
OpueHTHpoBaHa Nupamuaa Ha ctapblii CeBepHbIi nojtoc. McciaeaoBaHus
nupaMuibl He poBoAuanch. B 1970 r. nupamuay Hayaiu pa3drpath, Tak Kak
OHa Melllajla CTPOUTENIbCTBY aBToMarucTpaiu. Ilupamuaa npeBpatuiach B
Kapbep, OTKYy/a BBIBO3UJIY T'PaHUTHBIE OYJIBIXKHUKU (JIOMAaHbIi KAMEHb).
OcTaTKy NMpamMuibl ObUIM 3aChilIaHbl CTPOUTEIbHBIM MYCOPOM OT CTPOM-
TeJIbCTBA aBTOMArucTpasiu, 00J1aropoxeHbl M 00bsIBI€HbI HOBOI UCKYCCTBEH-
HOM MUpaMUI0.

LY

Puc. 236. Crynenuarast nupamuna CeHT-AHIpe 10 ee yHnuToXeHus. DpaHiimst

Yro kacaercsa nupamua B Poccun, To oueHb 00JIbII0M NHTEPEC MPpeacTaB-
JIIeT MHTEPBBIO razete «ApryMeHTHI 1 (hakTh» (2006) ipodeccopa B.H. J1é-
MMHa, y4acTBOBABILIETO B 9 uccienoBaTeIbCKUX aKcneauusax B Kapenuto u
Ha Kpaiinuit CeBep. BoT uTo OH pacckazai: «Mbl 0OHapyKUJIU HECKOJIBKO
nupamun (puc. 237), OHU ITOXO0KM Ha KypraHbl, X MX TOXKE HalI0 UCCIeI0BaTh
reopanapom. Cpeln HUX €CTh TaKKe, y KOTOPBIX BEpILIMHA KaK Obl cpe3aHa
HOXOM, 1 Ha €€ MeCTe 00HapyX1BaeTcs aOCOIIOTHO poBHas IToanka. Emng
ObLIY HaliZIeHbI OCTaTKU (byHIAMEHTOB, FeOMETPUUYECKH MPaBUIbHbIE OJIOKH,
nepeBEPHYTHIE KOJOHHKI <...> BumHo, 4yTo paHbiie Ha CeBepe MOBCIOLY Cy-
LLIECTBOBAIM MOLIHbIE KAMEHHBIE COOPYKeHUs1. Booob1iie, ceBepHoe nobdepe-
Xbe TTOJIIPHBIX Mopeit — oT Kosbckoro mosyocTpoBa 10 YyKOTKM — M30-
OMJIyeT CJI0XKEHHBIMU U3 KaMHEl MUpaMuIadbHbIMU CTOJI0AMU, UX Ha3bIBa-
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0T «rypun». [1o BHeIIHEeMY BUIY OHM HAOMMHAIOT JallJIaHICKUE
Ceiibl — KyJbTOBbIE COOPYKEHUSI U3 KAMHEN, KOTOPBIM U3APEBJIE MOKIIO0-
HATUCH caaMbl-jionapu. CUuTaeTcs, YTO UX CTAaBWJIM Ha BUAHBIX MECTax B
KayecTBe MasikoB, YTOOBI MOXKHO ObLIO XOPOILIO OPUEHTUPOBATHCSI HA MECT-
HOCTHU. DKCIepTr3a 00pa3lioB, OTKOJOTHIX OT KAMEHHBIX 0JI0KOB, IToKa3aa,
YTO OHM UMEIOT TEXHOTEHHOE MPOUCXOXIEHHUE, a UX BO3PACT — OKOJIO
10 TBIC. 71eT 10 H. 3. M Bcé-Taku 1jis Hac ObLIO OYeHb BaxKHO OOHAPYXUTh
MoJ3eMHbIe yOeKuIlla B TOJISIPHBIX TEPPUTOPHUSIX. YBbI, HE yaaJloch. Mbl yBe-
peHBI, YTO OHM TaM €CTh, ITPOCTO CKPBITHI OT I1a3». HemaBHO mosiBUIach
nHGOpPMaLIMS, YTO TaKUE TTOI3EMHBIE COOPYKEHMST ObLIM OOHAPYKEHBI TPYII-
noii ¢ ucciaenonaresiem Jluaueit EdoumMonoii. I1o ee yrBepKaeHUIO 3TU MOJI-
3eMHbIE COOPYXEHUSI M0 pa3zMepaM U (popmMe 0UeHb HATOMUHAIOT METPO C
repexonaMu U cTaHuusIMU. UTo KacaeTcs: mupaMu, To 6osee Mmo3nHue uc-
cJieIoBaHUsI TTOKa3ajan, YTO MUpaMUIbl OPUEHTUPOBAHBI HA COBPEMEHHbIA
CesepHblii mosioc. MccaenoBarenn yTBEpXKAAIOT, YTO BHYTPHU MMUPAMUJL Te0-
pajgap oOHapyXuJ1 HaJTM4yue MmycToT.

Puc. 237. IMupamunsl Konabckoro momyoctposa. Poccust

CiienyeT HaOMHUTb O MaJIOTIOHSITHOM UCTOPUU ¢ OOHAPYKEHUEM TTHpa-
mua B Kpeimy. B 1991 1. B Kpbeimy yuensbiit Butanuii Tox nmpoBoaui uccieno-
BaHMSI 110 TIOMCKY MOA3eMHBIX BOIHBIX UCTOYHUKOB M HEOKUIaHHO OOHapY-
KT KOMIUIEKC U3 7 TTOA3eMHBIX TupaMu. [1penmnosroxXnTenbHo, BEICOTa
MMPaMU BApbUpoBajaach oT 36 10 62 M, a BepIIMHbBI TMPaMU HAXOIUIUCh
Ha TIyOWHEe HEeCKOJIBKMX METPOB OT TTOBepXHOCTH 3eMiu. MccnemnoBarenn
YTBEPKIaJ, UTO MMPAMUIbI UMEIOT TPEXTPaHHYIO (hOpPMY, OUE€Hb HEOOBIYHYIO
JUTSL IPEBHUX COOPYKeHMIA. [0X ¢ TpyIIoii mccaemoBaTeneit Hadauam packKoll-
KU OJTHOM U3 MUpPaMMIl, HO Yepe3 HeKOTopoe BpeMsi Biactu Kprima 3ampe-
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TUJIY IPOBEJeHNE UCCea0BaTeIbcKUX padoT. [IpoaenanHblie mypghbl ObLIN
3a0€TOHUPOBAHbl BOEHHBIMHU, & MECTO PACKOITOK OOHECIU KOJIIoUeii MpoBo-
Jlokoi. B mpecce Havyasoch «iieibMoBaHue» OTKpbITUs [Toxa. Ho u cam yue-
HbIl oBes cebsl boJsiee YeM CTpaHHO, HauaB U3JlaraTh KOCMUYECKUE BEPCUU
cTpouTebcTBa nupaMu B Kpbsimy. B 3T0# ncTOoprM npaBaonoaoOHbIM Ka-
JKETCsl JIUIIb TO, UTO B KpbIMy JeliCTBUTEIbHO ObLIM OOHAPYKEHbBI MO 3e6M-
JIell ApeBHUE KaMEHHbIEe COOPYKEHUs IMMpaMuaaabHoi opmbl. U He OoJiee.

N, HakoHell, 0 caMbIX 3HAMEHUTBIX U U3YYEHHbIX TUpaMuaax Erunra.
O HUX HE MMUca JUIIb JJEHUBBIA. [102TOMY pacCMOTPUM TOJIBKO UX KOH-
CTPYKTHBHBIE 0co0eHHOCTH. [Toaapisitoliiee 60JbIIMHCTBO ETMITETCKUX MU~
paMua OpMEHTUPOBaHBI Ha COBpeMeHHBIN CeBepHBIl MOJIOC, TO €CTh OHU
MOCTPOEHbI He Mo3ke 22 ThIC. JeT Ha3al. B ocHOBHOM, mupaMuabl — CTYy-
MEeHYaThIe C yCeUYEHHON BepXylIKoi (puc. 238) 1 UMEIOT BHYTPEHHUE IIOMe-
IIeHUST KaK B caMUX NTUpaMuaax, Tak 1 Moji ocHoBaHueM. B momereHusix
MUpPaMUI, KaK MpaBujIo, UMEIOTCs KaMeHHbIe capKodaru. [To MHeHMIO psima
YUeHbIX, capkodaru rnpeaHazHavyaJliCh IJis 3aXOPOHEHUS eruIeTcKux rnpa-
BUTeJel U ux cemeid. [TupaMuabpl MOCTPOSHBI ¢ MPUMEHEHNEM JIOMaHOTO
KaMHSI U U3BECTHSIKOBBIX OJIOKOB.

Puc. 238. OrpecraBpupoBaHHas nmupamuaa JIxkocepa (Ha 3aIHM ILIaHE)
Y oJjtypa3pyliieHHas nupaMuaa Yauca. Eruner

CHapyXu TUpaMUIbl 00JIMIIOBBIBAIMCH IPAHUTHBIMU UM MPAMOPHBIMU
wmtamu. [To popMe nckiroueHMEM SIBISIOTCS 3 MMpaMUIbI B 1ojinHe [13b1,
KOTOpHIE SIBISIIOTCS HE YCEUEHHBIMU, a MPaBUIbHBIMU MU pPaMUIaMU
(puc. 239) — aro nupamuaa Xeorca, mupamuaa XedpeHa u nupamMmuna MeH-
Kaypa.
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Puc. 240. Macra6a no pecraBpauuu. Erumner

Erunerckue mactadsl (puc. 240) 1o ¢opme SIBIASIOTCS HENPaBUILHBIMU
YCeUEHHBIMU MTUPAMUIAMU C OJHOM WU ABYMSI CTYTIEHSIMU U TIJIOCKO# BepX-
Hel yacTblo. JmHa MacTaObbl mpuMepHO B 4 pa3a OoJiblile, YeM IIMPUHA.
HNHTepecHO, 4TO MPUMEPHO TaKoe e COOTHOIIEHUE MEXIY JJIMHOMN 1 1K~
PUHOIT IpUMEHSIETCSI B COBPEMEHHbBIX Tupukadsax. To ecTh MacTaObl, B 10-
MOJIHEHUE K UX TEXHUYECKOMY Ha3HAUEHMIO, MOTJIM TaKKe SIBJISIThCS TToca-
OYHBIMU TUTOIIATKAMM IIJIST APEBHUX TUpHKadeil. Bo3aMoxXHO, 4To UMEHHO
10 3TOi MpuuKHe B ErunTe He CTpOUIMCh yceUeHHbIe TUPaMUIbI C TJTIOCKUM

218

BEpPXOM, B oTJinume ot nupamun Mesoamepuku u Kuras. B Mactabax Takke
KCITOJIb30BAJICSI IOMaHbIM KaMeHb, KUPITUYU U U3BECTHSIKOBBIE Ooku. Kak
W TUpaMUIbI, MACTaObl OOJUIIOBBIBAIMCH TPAHUTHBIMU UM MPAMOPHBIMU
mmtamu. Ha puc. 241 st cpaBHEHUsI TTOKa3aHO KAMEHHOE COOpYXKeHHe B
JIpeBHeM ropoje TapKBUHUS Ha TeppUTOPUM coBpeMeHHo# UTtanuu. Ero
TOXE MOXHO Ha3BaThb MacTabO!, HO TOJBKO 0OJiee U3SILIHOMI 110 CPABHEHUIO
¢ erumneTckuMu Mactabamu. CoopyKeHHUsI, TOAOOHbIE ETUTIETCKUM MacTabaM,
BcTpeuatoTcsi B Kurae u Meszoamepuke.

Puc. 241. KameHHoe coopyxeHue B ApeBHeM ropoae TapkBunusi. Utanust

B Erumnrte BHyTpeHHME MOMEIIEHUS YCTPAUBAINCh U B cCaMOil MacTabe, 1
noj ee ocHoBaHueM. Ha puc. 242 rokazaH BHyTpeHHUIA BUI MacTa0Obl, CTPO-
WUTEJIbCTBO KOTOPOi npunuceiBaeTcs papaony llenceckady. bosbiioit nH-
Tepec BHI3BIBAIOT KAMEHHBIC M30THYTBIC TITUTHI CBOJAa MacTaObl, KOTOPbIE
00pa3yloT apouyHYI0 KOHCTPYKIIMIO. B Hell oT Harpy3ku npeo01anaioT Cxku-
MaroIue yCUIrs, KOTopble TPeKpacHO BOCIIPUHUMAET KaMeHb. OUeBHUIHO,
YTO 3TU U3OTHYTHIE ITUTHI HE MOTJI OBITh M3TOTOBJICHBI M3 KAMHSI, a OTJIH-
ThI U3 APEBHEr0 OeTOHA (MJIM APEBHETr0 reoIoInuMepoeToHa, COCTaB KOTOPO-
IO OBIT OTKPBIT (DPAHITY3CKUM XMMUKOM 1 McciienoBaresieM JlaBumoBudaem?).
Ha puc. 243, nnst cpaBHeHMSI, TOKa3aH BHYTPEHHUM BUI KAMEHHOTO COOPY-
>KeHWSI B IpeBHeM ropoje TapkBuHMA. BraHa Moyt moiHast MAeHTUIHOCTh
JIPEBHETO ETMIIETCKOTO M UTATbSTHCKOTO COOpy:keHNii. Cpa3y CTOMT OTMETHUT,
YTO TIPUMEHSTD KeJIe300e TOHHBIE KOHCTPYKIIUHY B 3aAIIIMTHBIX COOPYKEHUSIX
OT METEOPUTHOM OOMOAPAMPOBKY OBLIO HEJIb3sI KaK M3-3a €I0 HU3KOM OrHe-
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CTOMKOCTH, TaK U OTHOCUTEILHO HEBBICOKOM JoJATOBeYHOCTH. HamoMHuM,
YTO TeMIlepaTypa Naiallero MeTeopuTa COCTaBsIeT HECKOJIbKO ThICSY Ipa-
JIYCOB U TIpY TaKOM TeMIlepaType HauMHaeT TUIaBUThLCS 1 0a3aJIbT U TPAHUT.

Puc. 243. BHyTpeHHUI1 BUI KAMEHHOTO COOPYKEHUSI
B ipeBHeM ropoae TapkBuHus. Utanus

Ilonseaem HEKOTOPbIE UTOT'M IO PACCMOTPEHUIO KOHCTPYKTUBHBIX pellie-
HUI MIPaMUI B Pa3HBIX YacTIX I1aHeTHl. [IpociexxuBaeTcs caemyromas 1ie-
MoYKa U3MEHEHUST KOHCTPYKTUBHOM (hOPMBI 3aIIIUTHBIX COOPHBIX KAMEHHBIX
COOPYKEHUIA: KPYIJIbIE CTYTIeHYaThIe yCeueHHBIE KOHYCHI (HAIIpUMep KPYTIIbIe
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«IIpaMUIbl» B MeKCHKe); KpyIible CTyTIeHYaThle yceUeHHbIE KOHYCHI C TIPH-
CTPOEHHBIMU CTYyMEeHYaThIMU YCEUYEHHBIMU MUpaMUIaMy HeTlpaBUJIbHOM
(opMmbl (HarpuMep KohyHbI B JATIOHNUN); TIPSIMOYTOJIbHBIE U KBaJipaTHbIE B
MJIaHe CTyTeHYaTble yceUeHHbIe MMpaMuabl (HarpuMmep nupaMmuabl Mesoa-
MEpUKHU WK MacTaObl B Erurire); mupaMuibl paBUIbHOM (DOpMbI (HallpuMep
nupamubl B fonuHe [13bl B Erunte). Cienyer oOpaTtuTh BHUMaHKE, YTO B
Erunte He cTpOMIIMCH yceUeHHbBIE TUPAMUIBI C TNTOCKUM BEPXOM, Kak B Me-
3oamepuke win Kurae. Ho nmeercst oueHb 00JbI110€ KOJIMYECTBO MacTad ¢
TUTOCKO# BepxHeit yacThio. [1pu 5TOM COOTHOIIIEHNE ITMPUHBI U JUTUHBI Ma-
cTad MPUMEPHO COOTBETCTBYET COOTHOILIEHUIO IIIMPUHbBI U JUTUHBI COBPEMEH -
HbIX nupuxkabiieii. To ecTb MacTaObl B APEBHOCTU MOTJIU JOMOJIHUTEIbHO
SIBJISITBCS MTOCAIOYHBIMU TUIOIIAAKAMU JIJIsT AUPUKAOIEd.

Yepe3s ThICIUETETHS TTOCIe UCUE3HOBEHUS IPEBHETO BHICOKOPA3BUTOTO
rocyiapcTBa B COXpaHUBILMXCS TUPaMUIaX pa3HbIX CTpaH yCTpanBaiucCh 3a-
XOPOHEHUs YMEPIIUX MpecTaBUTeNIeld MECTHBIX 2JIMT. [1pu aTOM B TTojpa-
kaHue nupamugam B [lanenke u YunueH-Mua, umeronium BepxHue, a He
HUXKHUE BXOIbI U3-3a CJIA0BIX BOMOHACHIIIIEHHBIX TPYHTOB, U 3aIUIIIECHHBIM
KaMEeHHBIMU COOPYXXEHUSIMU, B MMpaMUaX ¢ HUXKHUMU BXOJaMU HaJlcTpa-
WBAJINCH OECITONEe3HbIE, C TOUKM 3PEHUS 3aIIUThI, BEPXHUE «XpaMbl».

Marepuanamu 1j1 BO3BeAeHUS MUPaMU/L SIBIASLIMCH IOMaHbIii KAMEHb,
CMeCh I1eCKa U IIMHBI, 0JIOKU U3 U3BECTHsIKA U Jiécca. OOIMII0OBKA TUPaMU/I
BBITIOJIHSIJIACH U3 BHICOKOKAYECTBEHHO 00pabOTaHHbBIX KAMEHHBIX TUIUT U
0;10k0B. Ho Hao OTMETUTD, YTO IT0CJIe MACIITaOHBIX «pecTaBpaluii» MeK-
cukaHckux nupamun B 20-e rr. XX B. bapTpecom, mianThl U 6JJ0K1 00IUII0B-
KW MOXHO HAaiTH TOJIBKO IIe-TO B CTOPOHE OT NMUPAMUI, a He Ha CaMUX TTH -
pamuaax. baprpec sIBisuICS 1IypMHOM MEKCHMKAHCKOTO MPpe3uaeHTa U UMeJT
BHYILIUTEIbHOE (PMHAHCUPOBAHUE MPU «pecTaBpaluy» nupamui. LIupoko
WCIIOJIb3YSl MEJIKO3EPHUCThIN OETOH U KaMEHHbIE MaTepUuasbl, OH U3MEHSLT
Kak pa3Mephbl, TaK ¥ BHEITHUI BUI MMUpaMUI. 3aMaTuYMBaHUEe HaTU4IUs 00-
paboTaHHBIX KAMEHHBIX TJIUT U OJIOKOB B OOJIMIIOBKE TTUPAMU/I TTO3BOJISLIIO
YVITH OT OTBETA Ha BOIIPOC: KaK MHAEHIIB Me30oaMepuKu MOTJIM KauyeCTBEH-
HO 00pabaTbiBaTh KaMEeHb 0€3 HaJTM4YKsl BLICOKOTEXHOJOTMYHON TeXHUKU?
Benpb oTBeT 0ueBUICH: MHIEHIIBI HE MOTJIM BBITIOJHSTH BHICOKOKAYECTBEHHYIO
00pabOTKy KaMEHHBIX TUTUT 1 OJIOKOB, a, CJIe0BaTeIbHO, HE UMEIOT HUKa-
KOT'O OTHOIIEHHUS K CTPOUTEILCTBY IPEBHUX MUPAMUI. DTO YTBEPKACHUE
CIPaBEeJIUBO U JIsI TUPAMUJ B IPYTUX YACTIX TJIaHEThl, B TOM YUC/IE U 151
ETUTETCKUX ITUPAMUJL, K CTPOUTETLCTBY KOTOPBIX ETUNTSIHE TAKKE HE UMEIOT
HUKAKOTO OTHOILIEHUSI.

OCHOBHBIM Ha3HaUYeHWEM MUPaMU/ SIBJISIACh 3alITa OT METEOPUTHOM
OOMOapIMPOBKY BHYTPEHHUX U TTOI3€MHBIX MOMeleHuii moa Humu. Ho, He
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moao3peBast 00 9TOM, HUKTO U3 COBPEMEHHBIX MCCIenoBaTeNeil, 3a penkKuM
WCKJIIOYEHUEM, He UCKaJl uX lLiejeHanpasiaeHHo. [1o Bcemy Mupy, Kak mpa-
BWIO, TTOA3€MHbIE TOHHEIW U TTOMEIICHUS IO TMpaMUIaMUi OOHAPYK1Ba-
JIUCh cayyaliHo. BeposiTHO, mociie rubesiv ApeBHEro BbICOKOPa3BUTOTO TO-
CyIapcTBa MOA3eMHbIe TTOMEIIEHUS MO MUPaMUIAMKU BTOPUYHO MCITOJIb30-
BaJIKCh CBAILIEHHOCTYXKUTEISIMU U XKpeliaMmu. YacTb MOA3eMHBIX TOMEILIeHU I
Moria ObITh UMM HaJIEXXHO 3arieyataHa (UToObl He MOSIBJSJIOCH JUILIHUX BO-
MPOCOB Jaxe y CBSILIEHHOCTYXUTeei?!).

O mpuMeHeHUH pacTBOpa B IPEBHEM BbICOKOPA3BUTOM rocynapcTae. JIo-
0011 pacTBOpP Ha TMIICOBOM, MU3BECTKOBOM WJIU JTIOOOM APYTOM BUIE BSIKYIIIE-
To SIBJISIETCS. OTHOCUTEIBHO HEJOJATOBEYHBIM MAaTEPUAJIOM U pa3pyliaeTcs
npu aTMoc(hepHBIX BO3IEUCTBUSIX 3a 1ecATKH JieT. KoHeuHo, Ipu 3alluTe OT
aTMOC(EPHbIX BO3IEUCTBUIA 1OJITOBEYHOCTh PACTBOPA YBEIMUMBAETCS J10 CO-
TeH jeT. [Tpu ucrosap3oBaHUM pacTBOpa B KAMEHHOM KjlaJike MPOUYHOCTh Ka-
MEHHBIX MaTepraIoB CHUKAETCS Ha TIOPSITOK U OoJiee 13-3a HepaBHOMEPHOM
YKJIaJIKW pacTBopa B 1IBax. [1pu BubpupoBaHuu pactTBopa (Hanpumep B BU-
OPOKMPIMYHBIX MMAHEJISIX) TPOYHOCTh KAMEHHOM KJIaAKHU YBEJIUUNBACTCS
MpPUMEPHO B 2 pas3a, HO BCE PAaBHO OCTAeTCsl B pa3bl MEHbIIIE MPOYHOCTU Ka-
MEHHBIX MaTepUasIoB.

B npeBHEM BBICOKOPA3BUTOM rOCYIapCTBE pa3HbIe BUIAbI pACTBOPOB, KO-
HEYHO, MPUMEHSIUCH, HO TOJIBKO IS OOBIYHBIX HA3€MHBIX TPaXkIaHCKUX U
MPOMBIIIEHHbIX 31aHu. JJist TpynoeMKuX (M 10pOrux) 3alllUTHBIX COOPY-
JKEHUI OT METeOPUTHOI O0MOApAUPOBKU, KOTOPbIE JOIKHBI ObLIN OBITH
OY€Hb HAJIEXKHBIMU U JOJTOBEYHBIMU, PACTBOPDI JIJIsI CBSI3M KAMEHHBIX 0J10-
KOB ¥ TTUT HEe TIPUMEHSTUCh. K TaKM COOpYKEeHUsIM, B TIEPBYIO OUepeb,
OTHOCSITCSI MMPaMUJIbl, TOJbMEHbI U KAMEHHbIE MOAMNOpHbIe cTeHbl. CaMast
a¢ddekTHas MOJIUMToOHAIbHAS KaMEHHas KJlaJKa MHOTUX COOPYKEHU I TaKXKe
BBITIOJIHSIJIACh 0€3 MpuMeHeHUs pacTBopa. [IpumMeHeHre pacTBopa MOTJIO
BBI3BaTh 00pa30BaHME TPEUIUH B OOTMIIOBOYHBIX KAMEHHBIX KOHCTPYKIIUSIX
COOPYXEHMI, a TAKXKE MX YCaJIKy U3-3a pa3pylleHUsl pacTBopa OT aTMocdep-
HBIX BO3IEUCTBUIT 1 HEOTHOPOIHOCTH CJIOEB PACTBOPA MEXKIY KAMEHHBIMU
KOHCTpyKUMsiMU. [ToaToMy IpeBHUE CTPOUTENN 3alIUTHBIX COOPYXKEHUI U
BBITTOJTHSUTU TIIATEJIBHYIO TTOATOHKY APYT K IPYTY CTHIKYEMbIX TTOBEPXHOCTEM
KaMeHHbIX 0JIOKOB U IUIUT. B HEKOTOPKIX Cllydyasix, HalrpuMep B 1I0JbMeHax,
TIIATeTbHAs TTOATOHKA TMTOBEPXHOCTEN KAMEHHBIX KOHCTPYKIIWI TOTIOTHY -
TeJIbHO OOecIieurBaia IbIMOHETPOHUIIAeMOCTD ITPH Mokapax Ha OJvzKai e
MECTHOCTH, BbI3BAHHBIX METEOPUTHOI OOMOApIAUPOBKOIA.

Yro KacaeTcs TeXHUMKM, TO BBICOKOKAaUYeCTBeHHAas1 00paboTKa 0JIOKOB 1
TUTUT OOJIMIIOBKM MMPAaMMI CBUAETEIbCTBYET O HATMIMK BHICOKOTEXHOJIO-
TUYHOTO 000pYyI0BaHUSI JIs 00pabOTKM KaMHS B IpeBHEM TOCYIapCTBE YXKe
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paHee 22 TbIC. JieT. HECKOIbKO M03Ke MOSIBISIOTCS COOpHbIE KOHCTPYKIIUU
13 BBICOKOKAUECTBEHHOTro 6eToHa (reonoaumMepoeToHa?). TobKo BO3MyLIHbIE
TPaHCIIOPTHBIE CPEeACTBA (C OOJIBILION BEPOSITHOCTBIO, AMPHKAOIIN WM YIIpaB-
JisieMbl€ BO3IYIIHbIE ILIaphl) MOTJIU MepeMeIaTh 1o 0e310P0XKbI0 KAMEHHbIE
WU3IeI1s BECOM OT HECKOJIBKUX TOHH IO COTEH TOHH Ha PACCTOSTHUS B COTHU
KWJIOMETPOB. B paccMOTpeHHbBIX KOHCTPYKIMSX TUPAMUIL U UX MOA3EMHBIX
COOPYKEHUI NMEIOTCSI HEMHOTOYMCIIEHHBIE TTPU3HAKH UCITOJIb30BaHMSI DJIEK-
TPUUYECTBA, PAUOCBSI3U U SIEPHON SHEPTETUKU.

2.1.6. lonbmeHbl

Haunewm c onpeneneHust 10JbMeHOB, KoTopoe AaeTcsi B MHTepHeTe:
«[lonbménnl (0T OpeT. taol maen — KaMeHHBbII cTOJ)». HazBaHue nponcxoaut
OT BHEIIHETO BUAA OOBIYHBIX 111 EBpOIIBI KOHCTPYKILINIT — MPUIIOAHATOMN
Ha KaMEHHBIX OIopax IUIMTHI, HalTOMUHAaoIIei cTo. B cooTBeTCcTBUU CO
CJIOXKUBILIMMUCS Y UCTOPUKOB CTEPEOTUIIAMMU, TOJIbMEHBI OTHOCST K KYJIBTO-
BBbIM coopykeHusM. ClieayeT cpa3y OTMETUTh, UTO CUET J0JIbMEHOB Ha I1Jia-
HeTe (puc. 244) umet Ha JeCSITKU THICSY, a IOTPeOeHUS B HUX HOCSIT eAUHUY~
HBII XapaKTep U COBEPIIAINCH rOpa3ao Mo3Ke CTPOUTEIbCTBA CAMUX JI0JIb-
meHOB. Hy a K Ky/JIbTOBBIM COOPYXXEHUSIM OTHOCUTCS BCE, UTO OCTAJIOCh OT
JIPEBHETO BHICOKOPA3BUTOIO rOCyapCTBa, U KaAMEHHBIE 11aphl (0ayiacT ais
JIPEeBHUX AUpUKaOJeil), U KaMEHHbIe KYBIIUHBI B «/{oJIMHE KYBILIMHOB» B
Jlaoce, u capkodaru 1, KOHEYHO e, MUpaMUIbl 10 Bcemy Mupy. UTo Kaca-
€TCsl 10JIbMEHOB, TO Ha CerOAHSIIIHUMI 1eHb HUKTO U3 YUEHBIX HE MOXET C
YBEPEHHOCTBIO CKa3aTh, IUIs1 Uero MpeaHa3HaYaICh B IPEBHOCTU 3TU MeTa-
JINTUYECKUE COOPYKEHUSI.

MNoxazavel oBnacTi we

Ha ToOpPRTOR:

Puc. 244. PacnionioxkeHue 10IbMEHOB 10 BCEMY MUDPY
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HonbpmeHbl nMerorcs: B Poccuu u eBporneiickux crpaHax, Kopee, Kurae,
Wnnuu, CesepHoit Abpuke (PokHust), ABctpaiinu u AMepuke (puc. 245—
247,249—-251). PekopicMeHOM 110 KOJIMYECTBY J10JIbMEHOB siBJsieTcst Kopeit-
CKMI MOJIyOCTPOB — K HACTOSIIIEMY BPEMEHU Ha HEM COXPAHUJIOCh OKOJIO
30 000 nonbmeHoB. Ho cienyeT oTMeTUTh, uTo Ha Kopeiickom moJiyocTpoBe
K JTOJTbMEHAM OTHOCST ¥ KaMHHU, TTOATOTOBJICHHBIC TSI TPAHCIIOPTUPOBKH
nupukadiasmu (puc. 248). ITonooHbie KaMHu B Kapesiny Ha3bIBaloOT celiiaMu
(cM. puc. 12, 13). [IprnunHOI MyTaHWILIBI SIBJISIETCS HETIOHMMAaHKUe UICTOPUKAMU
U apXeoJioraMu Ha3HaueHHUs HACTOSIIIIMX H0JbMeHOB. B Kutae HacuuThiBa-
eTcst okosio 50 1oJbMEHOB B MpoBUHIIMM Ykel3siH u okosio 700 — B mpo-
BuHLIMY JIsoHuH. OOHapyXeHbI 3aXOPOHEHUS T0JIbMEHHOT0 TUIIa U B S1o-
HUM Ha ceBepo-3anaje octpoBa Krocto. B Uspaune, B 3anoBenHuke Tamia
Haxoautcs [uBat-ba3zak — camoe 00JIbIIOE B CTpaHe 10oJ1e 10JibMeHOB. I110-
a1k ATOTO oSt 3,5 KM2, Ha KOTOPOM HaiineHo 6osee 700 10IbMEHOB.

Puc. 246. Jonbmen IuBar-baszak. M3panib
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Puc. 248. lonbmen B XBacyHe (Kopeiickuii momyoctpoB). Bec kamust 290 T

Puc. 249. lonbmen B Pokauu. Amxup
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Kasa (puc. 253, 254) u Uuauu (puc. 255). KaMHU nMeloT rpyoyto MexaHu-
YeCKylo 00paboTKY, BHYTpEHHEe MPOCTPAHCTBO J0JbMEHA He 3alllMIIEHO OT
JIbIMa TP Moxkapax BO BpeMsi METeOpUTHOI 0oMOapaupoBKu. BeposiTHO, 3Tn
JIOJIbMEHBI COOPYKaJIMCh HAMHOTO paHblie noJbMeHoB CeBepHoro Kaskasa
v Uunum.

Puc. 251. lonbmeH B mtatre MonTtana. CIITA

Bosbiioe konnuecTBo nojbMeHoB nMmeeTcs: B Poccuu B KpacHonapckom
Kpae u Adxazuu (puc. 252). Kak cunTaloT yueHble, 3TU JOJbMEHBI ObLIN CO3-
JlaHbI B EPUOJT paHHEN U CpeHel OPOH3BI B 3-2-M ThICSUEJIETUM JI0 H. 3. U
HCTIOJIb30BAIMCH 0 1-TO THICSYENeTHs 10 H. 3.

Crenyetr oOpaTUTh BHUMaHUE Ha IPUMUTUBHOCTb KOHCTPYKIIMU TTOKa-
3aHHBIX BbILIE JOJIBMEHOB I10 CpaBHeHI/HO C JOJIbMEHAMU CeBepHoro KaB- Puc. 253. KaBka3sckuii JOJbMEH B TCXHUYECKU UCITPABHOM COCTOAHUN
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Puc. 254. KaBka3ckuii 101bMEH B TIOJypa3pylIeHHOM COCTOSIHUU

Puc. 255. Jonemensl MHmun

Haunewm c yucroro aucra u 6yaeM cumTaTh, YTO HaM BOOOIIIe HUYETO He-
M3BECTHO O Ha3HAYEeHUU HanuboJiee CIIOXKHBIX U HAIEXKHBIX KABKA3CKUX WU
WHAWKCKUX JOJIbMEHOB (CM. pUC. 253—255), Kpome NMpUOJIU3UTEIbHBIX BHY-
TPEHHUX pa3MepoB 2x3x2 M (IIMpUHA, IJIMHA, BBICOTA COOTBETCTBEHHO).
B nepByto ouepeap 06paTuM BHUMaHKe Ha KOHCTPYKIUIO J0JbMEHOB — KO-
3bIPEK HaJl BXOAHBIM HEOOJIbIINM OTBEPCTUEM U CAMO BXOJHOE OTBEPCTUE
JramMeTpoM oKoJjio 50 cM (HalmoMHUM, UTO pa3Mep APEBHETO JOKTSI COCTaB-
Js1eT 45—52,5 ¢M), pacroyIoK€HHOE B ITOJIYMETPe OT ITOBEPXHOCTH OCHOBAHUS
nosbMeHa. JluameTp oTBepCTUSI 1OCTaTOUEH ISl TOTO, YTOOBI YeJIOBEK Cpel-
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HEro TeJIocJoXeHUs (HeaHaepTauel?!) CMOT IIPOHUKHYTh Yepe3 HEro BHYTPh
nonbMeHa. Kpome Toro, oTBepcTre 3alUIaeTcsl BBICTYTIaMU OOKOBBIX TUTUT.
W otMeTM 00s13aTeIbHOE HATMYME KAMEHHOM TUTOIIAIKU BOKPYT COOpYXKe-
Hus. BoilenepeyncieHHbIX KOHCTPYKTUBHBIX OCOOEHHOCTE! BIOJIHE J10-
CTaTOYHO JIJI51 TOTO, YTOObI OOBSICHUTH Ha3HaUeHue 1oJpMeHoB. Hamnpaiiu-
BaeTCsl BBIBOJI, UTO KO3bIPEK, OOKOBBIE BBICTYIMbI CTEH U MPUITOIHSTOE OT-
BepcTHUEe HEOONBIIOTO NMaMeTpa MpeaHa3HaYeHBl IJISI TOTO, YTOOBI
MpeaoTBPaTUTh MOMNaJaHue Karelb T0XKAs Ha JIIOJel, HAXOISIIIUXCSI BHYTPU
nonabMeHa. Kakoro-to oueHb ornacHoro s jJoaei noxas! TolbKo BOT Ka-
MEHHasl IJIoIaaKa BOKPYT 10JbMeHa IMpU OOBIYHOM JIOXK/I€ COBCEM He 0051-
3aTesbHa. Ho MMeHHO HalMuKMe KaMeHHOM TUIOIIAAKU BOKPYT TOJIbMEHA U
00DBSICHSIET Ha3HAUYEHUE 3TOI0 COOpyKeHUsl. YTo Obl HAXOAUIOCh BOKPYT
JIoJIbMEHa, ecJiu Obl He ObUIO KaMeHHOI 1utoianku? TpaBa, BETKHU, KycTap-
HUKMU U Jaxe 1epeBbsi — TO, UTO XOPOLIO FOpUT Ipu noxkape. Ho npu o0bIu-
HOM JIECHOM TOKape JIIOSIM TTPOIIIe CITACTUCh, yOerast OT OTHSI, a He Ipsiyach
B I0JIbMEHax, TeM 0oJiee, UTO PSIOM C T0JbMEeHAaMU, KaK MPaBUJIO, HAXOAsIT-
cs BomoeMbl. YacTo moJbMeHBI pacIionaraloTcsl He B JIECHOM, a B CTEITHOM
WJIM TOPUCTOM MECTHOCTH, TJIe OOBIUHBIE TTOXKAPbl MATOBEPOSITHBI. Y 10XIb,
U TIOXKap JOJIKHBI OBITh HE OOBIYHBIMU — 3TO METEOPUTHBIN TOXKIb U BbI-
3bIBa€MbIii METEOpUTAMU TTOXKAp BOKPYT AojbMeHa! OT 0OBIYHOTO OXK/S B
JOJIbMEHAaX, KOHEYHO, TOXKE MOXKHO OBIJIO YKPHIThCs. OTBepCTHE B TOJIbBMEHE,
Kak MpUBUJIO, HAITpaBJIeHO B CTOPOHY OJIMKalilliero Bojgoema (peku, ozepa,
Mops1). Bo3aMoOXXHO, mpaBUIbHBIM OObSICHEHEM PACIOI0XKEHHUSI OTBEPCTUS
B JI0JIbMEHAX SIBJISIETCS TO, YTO MPHU MOXKape MOTOK BO3/1yXa CO CTOPOHBI HU-
JKepacToJIOXKEHHOT0 BOIOeMa OTTOHSUT IBIM OT IOJIbMEHAa M He TTO3BOJISL JII0-
JSIM B IOJIbMEHE 3aJ10XHYTbcsl. OUeHb MI0THAs MOJAroHKa KaMHel Ipyr K
JIPYTY B JOJIbMEHAaX (12, BEPOSITHO, U B IPYTMX KAMEHHBIX COOPYKEHUSIX, Ha-
npuMep MacTabax) BBIMOJHSIACH [IJI5I TOTO, YTOOBI IbIM ITPY MHOTOITHEBHBIX
noxkapax He moriajiaj BHyTpb momelieHus. B o0biuHOe (He KatacTpoduue-
CKO€) BpeMsl OTBEPCTHSI B 10JIbMEHAX CHAPYKU 3aKPbIBAJIMCH CIIELIMAIbHBIMU
KaMEHHBIMHU IIpoOKamMu (CM. puc. 254), BEpOSITHO JIJisl TOTO, YTOObI B 10JIb-
MEeHax He CeJIIUCh AUKUE XXKUBOTHBIE. OTBEPCTUSI B 1OJIbMEHAX BIMOJIHSUIUCH
KPYIJIBIMU M3-32 BO3MOXXHOCTH MX HAJIEXKHOTO «3aIeyaTblBaHUsI» KAMEHHOM
KOHYCOOOpa3HOI MpOOKO CO CMeILIeHHBIM BHYTPb LIEHTPOM TsixKecTu. [Tpsi-
MOYTOJIbHBIE OTBEPCTHS B JOJbMEHAX BBIITOJIHUTH OBUTO TOpas3no mpole, HO
MX ropasJio CJIoXKHee «3areuyataThb». [IpaBia, KaMeHHbIE TPOOKK COXPAaHWIHUCh
He y BceX 10JibMeHOB. OOHapyKeHHbIE KAMEHHbIE TIPOOKHU JIOBOJILHO YBECH-
cthie (1o 150 KT), ¥ BBITAIIUTH TaKyIO IIPOOKY U3 OTBEPCTUS I0JIbMEHA O -
HOMY YeJIOBEKY ObLIO BPSII JIX MO cujiaM. To eCTb 10JbMEHBI ObLIN KOJLJIEK-
TUBHBIMU yOEKUIILIAMU JIJIS1 OXOTHUKOB, PIOAKOB, CEJIbCKUX PabOUUX U Ipy-
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TUX JIIOAEH, OKa3aBIIMXCSI B JAHHOW MECTHOCTHU IIPY Havyajle METEOPUTHOM
o6omMbapaupoBku. HaBepHsika CyliecTBOBaIU KapThl C PACTIOI0KEHUEM A0Jb-
MEHOB TS KaXI0W ONpeaeIeHHOW MECTHOCTH.

BriosiHe BeposiTHO, 4TO 3a mpejiejiaMu KaMEHHOM TJIOIIAIKU PACTUTEb-
HOCTb (KYCThI U IEpEBbsI) Ha OINPEIETEHHOM PACCTOSIHUM CUCTEMATUYECKU
BbIpyOasiach ISl TIpeaoTBpallleHus1 Bo3ropaHusi. CTpoUTeIbCTBO 0K0J10 90
ThIC. IOJIbMEHOB I10 BCEU I1aHeTe (K HAcTOs1eMy BpEMEHU COXPaHUJIACh
TOJIBKO TOJIOBMHA U3 3TOTO YMC/a) COBPEMEHHbIE YUeHbIe TPAIULIMOHHO
MPEACTABIISIOT C UCTIONBb30BAHUEM «TT1aJIOK-KOTMATOK» — MPUMUTHUBHBIX OpY-
JUI 1 TPAHCTIOPTUPOBKY MHOTOTOHHBIX KAMEHHbBIX OJIOKOB Ha IECSITKU KU -
JIOMETPOB Yepe3 peKu 1 10 ropam ¢ MCIOoJIb30BaHUEM OPEBEH U OIPEeIe/IeH-
HOTO KOJIMYECTBa JII0Jiei, 1axke B ropax, Ifie HeT 1ePeBbeB 1JISl U3TOTOBJIEHUS
opeBeH. IMest 0HO U TO kK€ KOHCTPYKTUBHOE pellieHUue 10 BCEHl IJIaHeTe,
JIOJIbMEHBI BO3BOAMINCH 0€3 BCSIKOM CBSI3U MEXIY MX CTPOUTEISIMU, HAXO-
JSIIMMUCS Ha Pa3HBbIX KOHTMHEHTaX. O4eBUIHO, UTO paccMaTpuBaeMas yue-
HBIMU BEPCHUS BO3BEICHHS 10JbMEHOB ITPOCTO HepeasibHa. B To ke Bpemsi,
MPU UCTIOB30BAHUU JUPUXKAOJIEN U BBICOKOTEXHOJIOTMYHOTO MHCTPYMEHTA
JUUIS1 pe3K1 U 00pabOTKM KaMHel B IpEBHEM BbICOKOPa3BUTOM IOCY/IapCTBE
JIETKO 1 OBICTPO B JIIOOOI MECTHOCTH 1 Ha JIF0OOIi BbICOTE MOIJIM CTPOUTHCS
9TU 3alllUTHBIE KaMeHHbIe coopykeHusl. [lepBble MPUMUTHUBHBIE TOJTbMEHBI
(cM. puc. 245-247,249—251) BO3BOAUJIUCH, OUEBUIHO, IPU OTCYTCTBUU J0-
CTaTOYHOTO KOJMYECTBA BbICOKOTEXHOJIOTMUHOTO MHCTPYMEHTA JIJIS1 Pe3KU
1 00pabOTKM KaMHEI U OIbITa HAJIEXKHOTO CTPOUTENbCTBA. BeposaTHO, UX
BO3BEJICHUE OTHOCUTCS K MEePUOY CYILIECTBOBAHUSI METPOIIOJNHU JpEBHEMN
LIMBUJIM3AalIMM HA KOHTUHEeHTe My B Tuxom okeaHe (cM. paszein 5.2). Hou
TOrJa ISl TPAaHCTOPTUPOBKU TSIKEJIbIX KAMHEN YK€ MPUMEHSIMCh YITpaBJisi-
eMbl€ BO3YIIHbBIE 1Iapbl WU IUpUXKa0au. bosee HagexXHble KaBKa3CKUeE U
WHIWMCKKE N0JbMeEHbI (CM. puc. 253—255) BO3BOAUINCH HAMHOTO MO3XKe,
KOTrJa METPOIIOIMS IPEBHEN IMBUIM3ALIMU Haxoaujach B Cpenn3eMHOMOPhe
(rocyie rube KOHTUHEHTa My Tipu KaTakjauazme 22 ThIC. JIET Ha3aj).

2.1.7. Cronosble ropbl

CTo10BBIE TOPBHI — 3TO TOPHI, UMEIOLINE TNIOCKME BEPIIUHBI ¥ OJIM3KYIO
K BEpPTUKAJIbHOM OOKOBYIO TOBEPXHOCTh. CTOJIOBBIE FOPHI UMEIOTCS BO MHO-
rux Mecrax 3eMHoro mapa — B FOxHoii u CeBepHoit AMepuke, Muauu, Kpbl-
my U Apmenuu, Ha KaBkaze u B8 Cubupu. B FOxHoit AMepuke 6obliioe
KOJIMYECTBO CTOJIOBBIX FOp (MECTHOE Ha3BaHNE — TEIyu) HaxoauTcs B Be-
Hecyalie, IBuane u bpasunuu. B Cubupu HeCKOJIbKO CTOJIOBBIX TOpP HaX0-
narces Ha miato Ilyropana B KpacHosipckom kpae. Ha Hannuue cToJIOBBIX
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rop B rtyctbiHe [oOu B MoHroauu ykassiBai Eppemos [2, cTp. 338]. Bort kak
OH UX OTMCHIBAET: «Y BBICIIEH TOYKHU TepeBalia CTOSIO 000 B HECKOJBKO
METPOB BBICOTOI — Kyya KaMHell B 1eCSITKU TOHH BecoM. Co BCeX CTOPOH
Hac 00CTynaIu UCTTOJMHCKHE IJIaATOOOPa3HbIE TOMbIbI — YIUBUTEIbHO POB-
HbIE CTOJIOBBIE TOPBI. Y KPYThIX, KAK HOXXOM 00pe3aHHbIX, KpaeB UX IJIaTO B
KaxX/IoM yIIyOJIeHUM CKJIOHA CBEpKaJid CHEToBbIe TsiTHA. Koe-rie BuaHeIuch
OCTaTKU pa3MbIThIX KOPBHITOOOPA3HBIX JOJUH, U OTPOTOB, U IIUPOKHUE TT0-
JIyLIUPKU, Ha3bIBaeMbl€ Te0JIoOraMM «Kapbl», Bpe3aHHbIE B BEPXHUE Kpasi CTO-
JIOBBIX TOp. DTO 03HAYAJI0, YTO KOTJAA-TO 3/1eCh ObUIM TOPHbIE JIETHUKHU, Be-
POSITHO, B BIOXY 00Jiee BIaXKHOTO KJIMMaTay.

Y4eHbIe CINTAIOT CTOJIOBBIC TOPBI TPUPOIHBIM SIBICHUEM, OOBICHSIS 00-
pa3oBaHMe IIOCKUX BEPIIIMH TOP BRIBETpUBaHWEM. B JereHmax pa3HbIX Ha-
POJIOB CTOJIOBbIE TOPbBI SABJISJIUCHL O0UTENbIO «O0TOB». [TocneaHee, no-
BUIMMOMY, OJIVDKE K UCTUHE.

CTOJI0BbIE TOPBI, TITOCKUE BEPITMHBI KOTOPBIX HAXOMSITCS HAa OTMETKAax
1000—2500 M Ham ypOBHEM MOPSI, SIBJISIIOTCSI BIIOJTHE HAJIEXKHBIM YOEXKUILIEM
oT 1ryHaMu. [1pu 3TOM BaXKHBIM YCJIOBUEM SIBJISIETCS] HATUYME OTBECHBIX CTEH
CTOJIOBOI ropbl. B 3TOM ciiyyae iryHaMu He MOJHUMAETCsl BBEPX I10 MMOJIOT0-
MY CKJIOHY, @ 00XOAUT ropy ¢ 60KoB. TOHHEIU WK Telephl O TJIOCKOM
MOBEPXHOCTHIO CTOJIOBOI TOPHI SIBJSIIOTCS JOCTATOUHO HAJAEXKHOM 3alIUTOMN
OT METEOPUTHOI OOMOAPANPOBKY ISl JIFOIEH U TEXHUUECKUX YCTPOMCTB (U~
puxabJiei u mpouee), paBaa, Mpu YCJIOBUU, YTO METeOpUTHast boMOapau-
pOBKa He OyAeT HACTOJbKO MHTEHCUBHOM, UYTOOBI pacrlaBUTh ITOBEPXHOCTh
ropsl (cM. puc. 6). Co3naTh B IpeBHOCTH, Ja ¥ B HaIlle BpeMsI, YTO-TO OoJiee
HaJlexXHOe, 3allluiatoliiee JIIoIei OT OrPOMHBIX IlyHAMU U METEOPUTOB, MPO-
CTO HEBO3MOXKHO.

CTOJI0BBIE TOPHI € TOCTPOMKaMU (pUc. 256—259) U TOHHEILHBIMU COOPY-
SKEHUSIMH (TICIIePhI, TPOTHI) SIBIISTIOTCST BEICOKOTEXHOJTOTUIHBIMU KaMEHHBI-
MU coopyxXeHusIMU. VX co3maHre HeBO3MOXKHO 0e3 TpUMeHEHUs 0YeHb
MOIITHOM TEXHUKM TSI pe3KU 1 TPaHCTIOPTUPOBKYU KaMHs1. BEI00Op rop mo/mkeH
OBLT OCYIIECTBIISATHCS TOJBKO MOCIE TUAPOTEOJOrMUYeCKUX UCCIENOBAHUIA,
KOTOpBIE OTPEeISUIM BO3MOXKHOCTD €CTECTBEHHOM MoJauM BObI HAa ITOBEPX-
HOCTB CTOJIOBO# rophI (puc. 259, 260) mis obecriedeHrst OLITOBBIX U TEXHM -
YECKUX HYXKI HAXOMSIIIMXCS TaM JIIOJeH.

MHTepecHO, UTO caMblil BHICOKHWI BOOMA/ B MUPE HAXOIUTCSI HA BEPLLIU-
He BEHECYDJIbCKOM CTOIOBOI ropsl AysiH-Ternyn (cM. puc. 260). Bricora na-
nJeHust Boasl (979 M) HACTOJILKO BeJIMKA, YTO, IIPEXIe YeM JOCTUYD 3eMJIH,
BOJla pacHbLIsSeTCs Ha MeJbyaillline YaCTUYKM 1 TIpeBpalllaeTcsl B TyMaH.
INanmarormas Boma momamaeT B peKy Keperr.
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L N e

N Puc. 259. KapcroBas (?) BopoHka auameTpom 6ojiee 300 M (M1 pyKOTBOPHbBIE BOPOHKA
Puc. 257. JlepeBHs1 Ha cToJ10BOI1 rope Xaiin Anb-Jxxa3uib. MemeH 1 TOHHEIU?) Ha cToJIoBOI rope Popaiima B BeHecyaie
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Puc. 260. Bomoran Axxenb Ha cToJIOBOM rope AysiH-Tenyu. Benecyana

TexHosorust co31aHUST CTOJOBBIX TOP MOTJIa UMETh CJIEAYIOLIYIO Moce-
JIOBATEJbHOCThL: TIEpBOHAYAJILHO 0OpabaThiBajiach O0OKOBasi MOBEPXHOCTh
TOPbI JI0 MOJYYeHUST BEPTUKATIbHOU MOBEPXHOCTH; BbIpaBHUBAJIACh BEPXHSIS
YacTb TOPBI 0 MOJTYYSHUSI TOPU3OHTAIBHON MOBEPXHOCTHU; BHITTOIHSIIUCD
OITHA WJTK HECKOJIbKO BepTUKAJIBLHBIX BOPOHOK (CM. puc. 259, 267); Ha Topy
JOCTaBJISIIaCh TOPHOIIPOXOAUecKasi TEXHMKaA, OIycKajaach B BOPOHKU U Ha-
YMHajJach MPOX0JKa FOPU3OHTAIbHBIX TOHHEJEH MO/l MTOBEPXHOCTHIO FOPHI.

I

Puc. 261. Cronossie ropsl 1iaro Ilyropana. Beicora 1542—1701 M Hag ypoBHEM MODsI.
Kpacnosipckuii kpait, Poccust
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ToHHe M 60MBIINX pa3MEPOB, BLIXOASIIIME HA HAPY>KHYIO ITOBEPXHOCTH FOPHI,
MOTJTA UCTTOJTB30BAThLCST UTS TTAPKOBKY AUPUXKAOJIEH (CM. pHc. 6) C LIETbIO UX
3allUTHl OT METEOPUTHOM OOoMOapAMpPOBKU. B nanbHeiilieM BOPOHKU MOLJIU
MepeKpbIBaThCsI KAMEHHBIMU KOHCTPYKLMSIMU (CTOMKaMU, OaakaMU 1 TLIU -
TaMM), a Ha IOBEPXHOCTH TOPBI CTPOWIIMCH COOPYKeHMS U3 KaMHs1. CrenyeT
OTMETUTb, YTO HA IUIAHETE OCTAJIOCh MHOT'O CTOJIOBBIX FOp 0€3 MOCTPOeK Ha
X BBIDOBHEHHOM MOBEPXHOCTH (CM. puc. 260—266).

J—

Puc. 262. Cronosbie ropsl MoHroiuu Ha cHuMke @penepuka Jlarpanxka

Puc. 263. CronoBas ropa B Appuke

235



Puc. 264. Cronosas ropa Popaiima. Benecyaia

B IlIpu-JIaHnke yuyeHsble IIpu 00cae10BaHUHU Meliep (TOHHe e ?) CTOJI0BOM
ropsl Janurana (cMm. puc. 265) o0HapyKUJIN paHee HeM3BECTHBIC APEBHHE
neTporandbl, KOTOPbIE, IO MHEHMIO MCClieaoBaTeNeii, TECHO CBSI3aHBI C
actpoHoMMel. PacmmdpoBaTh meTporindsl ToKa He yaaeTcs.

Puc. 265. Cronosas ropa danurana. [lIpu-Jlanka

OmnpeneaeHHbII MHTEPEC BI3BIBAET TO, UTO B 1942 I. Ha ceBEpHOM CKJIO-
He TOpBI DJIEOPYC MECTHBIMM KUTEJISIMU OBITN 3aMeUeHBbI HEMEIIKIE CaMO-
netol «Pokke-Bynbdh» Fw 189, KoTopble MpakTUYeCK eXKeTHEBHO COBEP-
LIaJTA TTOCAKY Ha IUIaTo B paiioHe ypounina Jdxuinbi-Cy (cM. puc. 266). Uto
JeJTay ¥ YTO MCKATM HEMIIBI B 9TMX MECTaX 10 CHX IOP OCTAeTCs 3araakoii.
BeposiTHee Bcero, kak 1 Ha apyrux tepputopusix (B Kapenuu, Kpeimy, AH-
TapKTUIE), OHU UCKaJIM B ypouuiiie Jxxuibi-Cy cienbl IpeBHEH IMBUIU3ALIH.
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Puc. 266. Cronosas ropa B ypouuiie Ixwnbi-Cy. [Ipearopsst Dinndpyca. Poccus

Ha HecKoIbKMX CTOIOBBIX FOpax 0OHAPYKeHbI BOPOHKU AaMETPOM 00-
nee 300 M (cm. puc. 259, 267). Tak, Ha BepimHe cTo10Boi ropsl Ceppo Ca-
pucaprHbsIMa Ha Ioro-3araze BeHecyansl HaxonsaTces 4eTblpe BOpOoHKM. OnHa
U3 BOPOHOK uUMeeT riayouHy 314 M u mupuHy ot 352 M (BBepxy) u 502 M
(BHM3Y). HeusBecTHO Kyna neBIIMiics 00beM I'pyHTa BOPOHKM (B BOPOHKE
OTCYTCTBYIOT KaK1e-JIM0O clie[bl BOMHBIX MCTOYHUKOB, KOTOPbIE MOTJIU Obl
Pa3MBIBaTh 1 PACTBOPSITH IPYHT) mpeBbiiuaet 30 MitH M. [yOGuHa elie 0xHOi
BOpOHKHU cocTapiisieT 248 M. Ha rope Takske HaxoauTcs neiepa (TOHHEb?)
JnuHoi 1,35 kM.

Puc. 267. Kapcrosbie (1in pyKOTBOPHbBIE?) BODOHKHU Ha CTOJIOBOI Tope
Ceppo CapucapunbsiMe. BeHecyana
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WMHTepecHo, 4TO pa3Mepbl BOPOHOK (11aXT?) ONTUMAaIbHbI JIJIs pa3Melle-
HUSI COBPEMEHHOTO TOHHEJIETTPOXOIYECKOTO MEXaHU3UPOBAHHOTO KOMILIEK-
ca (TIIMK), o6mias ajimHa KoToporo Moxet gocturath 100 m. ImyOGuHa
YCTPOMCTBA TOHHENEH SIBISIETCS HAAEKHOM 3aIIUTON OT METEOPUTHOMN OOM-
0apaMpoOBKM, TaK KaK pacIljlaBUTh CJIO TOPHOI MOPOAbLI TOJIIIMHOMA B HE-
CKOJIBKO COT METPOB MPAKTUYECKA HEBO3MOXKHO.

CnpaBoYHbIii maTtepuan

BosblwoW MHTepec NpeACTaBAAIOT ABa OCTPOoBa B bepnHrosom npo-
nuBe (puc. 268), TaK Kak OHU UMEIOT POBHYHO «CTOJ/IOBYHO» MOBEPXHOCTD,
UTO MOKET CBUAETENLCTBOBATL O €€ UCKYCCTBEHHOM MPOUCXOXKAEHUMN.

o

POCCHA P

Puc. 268. OctpoBa bepuHrosa nposinsa

B 37O cBA3N HEOOXOAMMO HAaNOMHUTL O BocnomuHaHuax J1.C. Bep-
MaH, AOKTopa GU3NKO-MAaTEMATMUYECKMX HAYK, KOTopble oHa B 1991 r.
nepegana BOPOHEXKCKOMY oTaeneHnto «Memopuana». CornacHo sTum
BOCMOMMHaAHUAM, B 50-e IT. CTPOUTENN He CTPOWUAM, @ BOCCTAaHABAMBAAN
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Y*Ke CYLLLeCTBYIOLW NI TOHHE b, MPONOMKEHHbIV B Ily6OKOM APEeBHOCTM NoA,
BepuHrosbim NpoaMBOM. YNTOMUHANOCh O HaXO4Kax B TOHHe1e HENOHAT-
HbIX MEXaHM3MOB M OKaMeHe/bIX OCTaHKaX *XMBOTHbIX. O4WH U3 cospe-
MEHHbIX 6/10repoB yTBEPKAAET, YTO HA POCCUICKOM OCTpOBe PaTMaHoBa
CyLLeCTBYeT BepTUKaNbHAA WaxTa AnameTpom 12 m, 3aKpbiTaa B HaCcTO-
Alee Bpems CTafbHOM NanToi. LLaxTbl (ewe ogHa MOXKET HAX0AUTbCA Ha
amepuKaHCKoM ocTpoBe KpyseHLTepHa) MO ABNATLCA BEHTUAALMOH-
HbiMMK, obecneynBaloLLMMM NOCTyNeHWE BO3AyXa B APEBHUMA TOHHENb
noz bepnHrosbim NPoOIBOM.

Huxe npuBoasTcst xapaktrepucTuku oaqHoro u3 Hemeukux TTIMK. Briosi-
He BEPOSITHO, YTO MOAOOHbBIE KOMILIEKCHl MOTJIM TPUMEHSITHCS B APEBHEM
BBICOKOPA3BUTOM TOCYAApCTBE MPU MPOKIAAKE MOA3EMHBIX TOHHEJeH Mo
BCeil I1aHeTe, B TOM YMCJIe U Ha CTOJIOBBIX ropax. TspKesble yacTh MeXaHU3-
MOB KOMILJIEKCOB BecoM B 150—200 T 1oCcTaBisIIMCh HA TOPBI U OMyCKaIMCh
B IPeABAPUTEbHO TTOATOTOBJICHHbIE IIaXThl (BOPOHKHM) C UCTIOJIb30BAHUEM
nupuxabseil. B maxre ocyiecTBisiaach cOOpKa KOMITJIEKCOB U MTPOKJIaaKa
ToHHeJel. [1pu 9ToM He ObLI0 HEOOXOAMMOCTH B YCTPONCTBE BEPTUKATBLHO-
ro KoHBelepa Jj1s1 TpPaHCMOPTUPOBKU pa3pabOTaHHOTO I'PyHTa Ha MOBEPX-
HOCTb TOpbI. [PYHT M3 11aXThl TOAHUMAJICS C UCTIOb30BAaHUEM TPY30IOIb-
€MHBIX MEXaHU3MOB IUPUKAOJIsl U TPAHCIIOPTUPOBAJICS B OTBaJIbl. OTBaJIbI
TPyHTA Ha 3eMJIe MOTJIUM UMETh (hOpMYy MUPAMUIL.

CnpaBoyHble maTepuanbl

HemeLKnii TOHHeNenpoxoa4eCcKnin MexaHM3MPOBAHHbIN KOMMIEKC
(TNMK) Herrenknecht S-956 npeacTtasnaeT coboi 3-3TaxKHbil NepeasusK-
HOW 3aBog, A/IMHOM 66 M 1 maccol 6onee 1600 T. BHewHM guameTp
pesaHua rpyHTa (byayuero ToHHens) coctasaset 10,85 m. TNMK
COCTOUT:

® 13 rO/IOBHOM YaCTU LUUTA;

® potopa Becom 156 T (Hanbonee TAKeNaA YacTb KOMMJIEKCA);

® LLIHEKOBOIO M NEHTOYHOIO KOMMNEKCHOTO KOHBelepa;

® 6/I0KOYKNa4uMKa C TMAPABAMYECKMM NMPUBOAOM;

® Tpex TEXHO/IOTUYECKUX TENIEIKEK C TEXHONOTMYEeCKMM 060pya0BaHK-
eM: KOHAMLMOHNPOBAHUS pa3pabaTbiBAEMOro rPyHTa, LLeHTPaIM30BaH-
HOW CMa3KW, HAarHeTaHMA TaMMOHAXKHOrO PacTBOPA, OXNANKAEHUA U
BEHTUAALMM.

B xo4e npoxoAKu rpyHT paspabaTbiBaeTca poTopom. 3aTemM OH Bbl-
rpy’*KaeTca LWHEeKOBbIM KOHBEMepoMm C NoI0CTU POTOPa Ha KOMM/IEKCHbIN
NIEHTOYHbIV KOHBEMeEpP, C HEFr0 — Ha JIEHTOUHbI TOHHENbHbIV KOHBENED,
C IEHTOYHOrO — Ha BEPTMKAJIbHbIN, C BEPTUKAIbHOTO Ha OTBAJIbHbIN U
Janee Ha NOBEPXHOCTb. Tem cambim obecneymBaeTca NosHan KoHBele-
pu3aLna BblgAYN FPYHTA C UCKAOYEHMEM PYYHOTO TPYAA M JNLIHUX
neperpysok.
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Mocne pa3paboTku rpyHTa Ha A nHY 1,8 m 610KOYKAaAUMK MOHTUPYET
enes3obeToHHOe BOAOHENPOHMLAaeMoe Ko/bLLo 06aenKn. OTTanKnBanaCh
oT npegblaywero Konbua, TIIMK npogoskaeTt npoxoaKy U MOHTUPYeT
cnepyrouiee Konblio, OCTaBasA nocne cebs roToByro 3aKpenieHHyto
BblpaboTKy.

Ha UMK NPOXOAKKM 3neMeHTbl 064EeN1KN, TOMNOHAXKHbBIN PacTBOP U
BCMOMOraTe/ibHble MaTepuasibl 4OCTABAAIOTCA AN3EbHbIMU MYNbTUTPAH-
CMOPTHbIMW CPEACTBAMM Ha MHEBMOXOAY.

MNpown3BoamMTEeNbHOCTL KOHBEVEPa MO Bblgave pa3paboTaHHOM NopoAabI
cocTasnAet 1 Tbic. T/4. [lNMHA NE@HTOYHOrO TOHHE/IbHOIO KOHBeepa — A0
3 TbiC. M.

Ons obenyxkumeaHma TIMIMK Herrenknecht S-956 Heobxoauma bpuraga
13 49 yenoBeK B CMEHY.

CpefHAA CKOPOCTb MPOXOAKM ABYXMYTHOrO TOHHeNA cocTtaBnaeT 350—
400 nor. m B mecsu,

Kaxk BumHO U3 puc. 6, B clrydae, €CIM TOHHEb UTS 3aIlUThI JUPYKa0JIsT
OT METEOPUTHOI OOMOAPAMPOBKU HAXOAUJICS HAa HEOOJIbIIIOM PACCTOSIHUU
OT MTOBEPXHOCTH IOPHI, TO 3TO MOTJIO MTPUBECTH K 3aTIOJTHEHU IO TOHHEJIS pac-
IUTaBJICHHBIM TPYHTOM (B JaHHOM CJIydae, pacIljlaBJIeHHbIM 0a3aabTOM ¢ 00-
pa3oBaHUeM B JajbHeMIeM, TP OCThIBAHUU Oa3ayibra, CTOJ00B) U YHUUTO-
>KEHUIO BICOKOTEXHOJOTMYHOM TeXHUKM. PasMepbl TOHHENs Ha puc. 6
cocTaBJisuiu mpuMepHo 13%20 M (BbIcOTaxIIMPUHA).

YYuTHIBasI, YTO CTOJIOBBIE TOPBI MOTJIA CO3[aBaThCsI TOJIBKO C TIPUMEHE-
HUEM BbICOKOTEXHOJIOTMYHO MOIIIHOM TEXHUKU, U TTPUHUMAasi BO BHUMaHUE
HaJIM4YMe Ha 3eMJie OOJIbIIIOr0 KOJUYECTBA HEMOCTPOSHHBIX CTOJIOBBIX TOp 0e3
MOCTPOEK U TOHHEJEH, CO3IaHUE CTOJIOBBIX FOP CJIeIyeT OTHECTU K MEPUOLY
16,1—12,8 ThIC. JIeT Ha3aa, KOTOPBINA MPeaLIeCTBOBAI TMOeIN BLICOKOPa3-
BUTOTO JPEBHET0 rocynapcTBa. BrojHe BO3MOXHO, YTO CTOJIOBBIE FOPHI Ha-
JaJIv CO3AaBaThCsI 32 HECKOJIBKO NECSTKOB JIET 10 TUOEIM BHICOKOPA3BUTOTO
JIpeBHero rocynapersa. Ho, Takke BO3MOXKHO, UTO CTPOUTENBCTBO CTOJIOBBIX
rop Hayajaoch B HavajIe yKa3aHHOTO Meproa, a 3aTeM ObLIO MPUOCTaHOBJIE-
HO B CBSI3M C MpearojaraéMbiM OTCYTCTBUEM UX OCTPOI HEOOXOAMMOCTH.
W cranu cTpouThCs He3allUIleHHbIE OT METEOPUTHBIX 00MOapIMPOBOK «aH-
TUYHbBIE» COOPYXKEHUSI.

2.1.8. O yem monyart 3UKKypaTbl

CnpaBoYHbIi MaTepuan

3MKKypaT — 3aLMUTHOE MHOFOCTYMEHYATOE KUPMUYHOE NPAMOYTOJib-
HOe B NaaHe coopyXXeHue (Nupamunaa) B gpesHux Lymepe n dname,
TUMUYHOE ANA LWYMEPCKOM, aCCUPUNCKON, BaBUIOHCKOM M 31aMCKOM
APXUTEKTYPbI.
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Iymepnl, Mexaypeube, nepBasi HUBUJIM3ALMS HA 3eMJIle — 3HAKOMbIE
CJI0Ba U3 LIKOJIbHBIX YueOHUKOB. Ho 3a mociieqHue necsTuaeTus cieaaHo
CTOJIbKO HOBBIX apX€0JOTUUECKUX OTKPBITHM, YTO TTOpa CEPhe3HO MEHSTh
B3MIsiAbI Ha ucToputo IpeBHero mupa. M ata uctopusi ipeBHee IyMepcKoi
LIMBUIM3ALUM HA AECSITKM THICSY JIET.

Yto Kacaercsl 1IyMepOB, TO UX MPOUCXOXKACHUE HEU3BECTHO, HO HapO/I
LIIyMepbl Ha3bIBaIM ce0sl «4epHOTOJIOBLIE TIoaun». [llymep cuntaercst omHoM
U3 ApeBHEMIINX U3BECTHBIX LIMBUIM3alMii Ha 3emiie. [1pearnonoxureabHoO
3TO TOCYIAPCTBO BOZHUKIIO MEXIY IIECTHIM M TSTHIM THICSUEIETUSIMU 10
Hamuei apbl. [llymepsl pacrionaraivch B oxKHONH MeconoTaMuu BAOJIb 10JMH
pek Turp u EBdpat (B HacTosi1iee BpeMsi TeppuTopusi coBpeMeHHoro Mpaka).
CuyuraeTcs, 4To 1yMepcKue hepMepbl BbIpallluBaM B U300MIUU 3€PHO U
IPyTHe CeTbCKOXO03SMCTBEHHBIC KYIBTYPhI, N30BITOK KOTOPHIX MTO3BOJIMI UM
00pa3oBaTh ropoickue noceaeHusl. B lieHTpe ropoackux nocejieHuit BO3BO-
JIWIKCh 3UKKYpathl (puc. 269, 270). 3epHOXpaHWINILA U APYTHE CKIAIACKUE
MOMeIIEeHMsI O0BIYHO pacroiarajauch psiIOM C 3UKKypaTaMu.

Puc. 269. 3ukkypaT AHY rOpoJCKOTO TocesieHus1 YpyK jio pectaBpaiinu. Mpak

OO0cyarMM KOHCTPYKTUBHbBIE PEIlIeHUSI KUPIUYHBIX 3UKKYPATOB. 3UKKY-
paThl ©MeJin OT 3 10 7 CTyleHel ¢ BepXHel HaACTPOMKOUN 1 JIECTHULIBI
(puc. 271). C apXUTeKTYpPHOI TOUKM 3PEHUSI 3UKKYPAThI SIBJISIOTCS CTYIEH-
YaTbIMUA MAPAMUIAMU.
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Puc. 270. 3uxkkypaT ropoicKoro rnocejaeHusi YpykK rnocje pectaBpauuu

Puc. 271. MakeT 3uKKypaTa ropoJCKOro rnocejieHus Ypyk

CnpaBo4HbIA MmaTepuan

KameHHble cTyneHyaTble npammbl C BHYTPEHHUMW U NOA3EMHbIMMN
NoMeLLEeHUAMM Pa3INYHOro HasHavyeHna B Mesoamepuke n ErmnTte AB-
NANNCH 3aLWUTHBIMU COOPYKEHUAMMU OT METEOPUTHBIX BOMbBapANPOBOK
8 npoLwwaom. Mrupamungbl BbINOAHANUCH U3 TOMAHOIO KaMHSA C IIMHOM U
CHapy»K1 0611LOBbLIBAIUCH MEXaHUYECKM 06paboTaHHbIMM U TILATE/IbHO
NOAOrHaHHbIMU APYT K APYry KAMEHHbIMU 610Kamu. MexaHu4yecKan 06-
paboTKa KaMeHHbIX 6I0KOB BO3MOMHA TO/IbKO MPWU HaZIMYUU SNEKTPO-
MHCTPYMeHTa. NpaKkTnyeckn sce nupamuabl Mesoamepukm 1 YacTb Nu-
pamug Kutaa n Ermnta opueHTMpOBaHbl CTOPOHAMM MO YacTAM CBETa,
COOTBeTCTBYOWUMHM bbiBLLIEMY NONOXKeHUI0 CeBepHOro nostoca B [pex-
NaHauu (cmelleHWe oKoo 15°NpoTuB XoAa YacoBOM CTPEKM OT NoJo-
KeHus coBpemeHHoro CeBepHOro nostoca), a gpyras 4actb nMpammg,
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OpMEeHTUpPOBaHa CTOPOHaMM NO CTOPOHaAM CBeTa, COOTBETCTBYHOLLMMMU
NOJIOXKeHUIo coBpemeHHoro CeBepHOro nostoca. MiameHeHmne NonoxKeHna
ocu BpaLleHua 3emum n, cooTseTcTBeHHO, CeBepHOro nosatoca, Npomnso-
W10 NPeanoNoXKUTENbHO 22 ThiC. IET HA3aA NPY NafeHUM OFPOMHOTO
actepoua B paiioHe TUXOro oKkeaHa.

Cy1iecTByOIIMe KUPITUYHBIC 3UKKYpaThl ApeBHE MecomoTaMum opy-
€HTHUPOBAHBI YIJIAMU 1O CYILIECTBYIOIIMM YacTSIM CBETa, COOTBETCTBYIOLIMMU
MoJioXeHu1o coBpeMeHHoro CeBepHoro mnoJjtca. To ecTb CTpOUTENTbCTBO
3UKKYPaTOB BBITTOJHSIOCH ITO3Ke CTPOUTEIBCTBA KAMEHHBIX MUpaMui Me3o-
amepuku, Kutast u ErunTa, oppueHTUpOBaHHBIX MO YaCTSIM CBETa ITPU ObIBILIEM
CeBepHoM noJitoce B IpeHananu. B KOHCTpYKIIMUY 3UKKYpPaTOB MHOTOKpaT-
HO MPUMEHSUIUCH ITOJIOTUE KUPIMYHbIE apKu (puc. 272). Psia uccnenosateneit

Puc. 272. [onorve KupnuyHble apKu 3UKKYypaTa TOPOACKOTO MTOCEJICHUS
Yora-3aHOuTb APEBHETO TOCyAapcTBa Dam.
ITpoBuHIIMs Xy3ecTaH coBpeMeHHoro MpaHa
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CUYMTAET, YTO aPKU BBITTOJTHEHBI IIPU PEKOHCTPYKILIMU 3UKKYpaToB. Buanmo,
HCcieaoBaTeNeil CMyTHIIO TO, UTO MOJIOTas apKa He MPUMEHIach HU TIPU
CTPOUTENBCTBE MUpaMu B Mesoamepuke n Kurae, HU IIpy CTPOUTETHCTBE
noutu Beex mupamus B Erunre. [Mojiorast apka mpenMyIiecTBEHHO cTajia Ipu-
MEHSITBLCS TOJIBKO TTPU CTPOUTENIBCTBE KAMEHHBIX «AaHTUYHBIX» COOPYKEHUM
B CpenmseMHOMODbE.

Ho, na puc. 269 BUIHO, YTO apKU BBLIMOJHSIIMCH HEITOCPEICTBEHHO TTPU
CTPOUTEILCTBE 3UKKYPATOB, a He TIPU UX pecTaBpalni. M KuprmaHbIe apKu
TOJIBKO BOCCTaHABIMBAJIUCH PECTABPATOPAMU, a HE BBIMOIHIINCH 3aHOBO
B3aMeH KaKUX-JIN0O MepeMblueK Hal IBEPHBIMU ITPOeMaMHU.

Hanuuue orBepcTHii BEHTUIISIIIMOHHBIX KAHAJIOB HAa CTEHAX 3UKKYPAaTOB
(puc. 273) cCBUAETEILCTBYET O CYLIECTBOBAHUU BHYTPEHHUX MOMEIIICHUIA,
KOTOpBI€E, BEPOSITHO, OBIJIM pa3pylIeHbl M 3achIlaHbl KUpIudoM. [Toka BHY-
TpeHHNEe TTOMEIeHNs B 3UKKypaTaX HUKTO M3 KCCleIoBaTeNeil He NcKall.
Bepcust oTnenbHBIX McclieaoBaTesieii 0 TOM, YTO BEHTUISILIUOHHBIC KAHAIbI
BBITIOJTHSUTHCH JIST UCTTAPEHUST BJIaTW U3 CIDIONIHBIX BHYTPEHHUX MACCUBOB
KUPIWYa, ¢ MHXEHEPHOUN TOYKHU 3pEHUS BLITJISIANAT TTOJTHBIM a0CypIaoM.

Puc. 273. BeHTUISILMOHHBIE KaHAJIbl 3UKKYpaTa FrOpOACKOTro MoceeHusT YpyK

JaBaiiTe moaBeneM HEKOTOPbIE UTOTU. 3UKKYpPaThl BO3BOJUIUCH HE TOJIb-
KO M03Xe KaMeHHbIX nupamus Me3oamepuku, Kuras u Erunra, Ho v 11o3:xke
KaMeHHBIX COOPYKEeHUI «aHTUYHOCTU» B CpeauseMHomophbe. [Tpu aTom, s
CTPOMTENBCTBA 3UKKYPATOB MUCITOIL30BAJICS HE JOJITOBEYHBI KAMEHb, a He-
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JIOJITOBEUHbIE KUPIUY-ChIPELl U 000KKeHHbIM Kupnud. [Touemy? U oTBeT
HarpalliMBaeTcsl caM co00ii — KO BpeMEHU CTPOUTENbCTBA 3UKKYPATOB TEX-
HOJIOTUM CTPOUTEBCTBA COOPYXKEHUIA U3 KaMHS ObUIM y>Xe 0€3BO3BpaTHO
yTepsiHbl! I 9TO MOIJIo Mpou30iiTH Mpu Katakaudme 12,8 ThiC. JeT Ha3a,
KOTOPBIH MPennoaoXUTeJIbHO U YHUUYTOXUJ JPEBHIOI0 BHICOKOPA3BUTYIO
LIMBUJIM3A1IAI0, BIAJEBIIYIO TEXHOJOTUSMU CTPOUTEIbCTBA KAMEHHBIX 3a-
ILIATHBIX COOPYKEHUM.

BeposiTHO, coxpaHuBIIasICS MTOC/IE KaTaKJIM3Ma HEMHOTOYMCIEHHAS AJTU -
Ta IpeBHE! BbICOKOPA3BUTOMN LIMBUIM3ALIUU («OOTHU» ) coOpasiach 1151 00CyXK-
JNEHUS JaJbHEUIINX NEUCTBUI MOCJIE KaTaKAu3Ma, KOTOPbIM YHUUTOXMIT
3HAYUTEJIbHOE KOJIMYECTBO HACEJIEHNS U MTOYTU BCIO TEXHOJOTUYECKYIO 0a3y
€IMHOTrOo TocynapcTBa. TexHOJoTnYecKue MoTepy ObLIM HEBOCTIOJHUMBI. Oue-
BUJIHO, YTO UMEHHO 3TH IOCT-KaTacTpoduueckue coObITUS onvcaHbl I1na-
TOHOM B auaiore «Kputuii»: «Kak n3BecTHO, OOTU MOASTININ MEXIY COOO0M
0 XXKpeduto Bce cTpaHbl 3eMin. Chesiajaid OHU 9TO 0€3 paclpeii: Belib Hellpa-
BUJIBHO OBLII0O ObI BOOOPa3UTh, OYATO OOTHM HE 3HAIOT, YTO ITOJ00ACT KaXKIOMY
U3 HUX, WX OYATO OHU CIIOCOOHBI, 3Hasl, YTO KaKasi-JIn0O Belllb JOJXKHA
MpUHaIIeXaTh IPYroMy, Bce Xke 3aTeBaTh 00 3Tol Bellu pacrpio. Mrak, ro-
JIYYMB MO TIpaBy KpeOusl 3KeJaHHYIO T0J10, KaXAbliA 13 00roB 000CHOBAJICS
B CBOeii cTpaHe; 000CHOBABIIMCH K€, OHU TTPUHSUIUCH TTeCTOBAaTh HAC, CBOE
JIOCTOSIHME Y TMTOMIIEB, KaK MacTyxu nectytoT ctafgo. Ho ecinu aTu nocnen-
HUe BO3/IEHCTBYIOT Ha TeJla TeJIECHbIM HACUJIMEM U TIacyT CKOT MOCPEICTBOM
Ouua, To 60ru U30paIM Kak Obl MECTO KOPMYETo, OTKy/1a yI00Hee BCero Ha-
MPaBISITh MOCIYIIHOE XMUBOE CYIIECTBO, U IeMCTBOBAIN yOEXKAeHUEM, CJTIOB-
HO pyJieM JIyllI1, KaK UM TOJCKa3bIBal UX 3aMbicell. Tak OHM MPaBUJIU BCEM
POIOM CMEPTHBIX».

BmecTo ennHOM LIeHTpaJIM30BaHHOMN LIMBUJIM3ALIMM BO3HUK LIEJIbIA PsI
CaMOCTOSITEIbHBIX TOCynapcTB — ATiiaHTuna, rpa-Ipenus, npa-Eruner u
npyrue. B Tom yuciie, B Mexaypeube pek Turp u EBdpat Bo3HMKIO caMo-
crosTeabHoe rocynapcTBo Llymep (puc. 274).

BeposiTHO, Bce HEMHOTOUMCIIEHHbIE KAMEHHBIE COOPYKEHMS B 9TOI MECT-
HOCTH TIOCJIe KaTakKjinu3Ma, B TeUeHUEe MHOTHUX JIET pa3Ooupaavch sl HYK1
MecTHOro HacejeHusi. M mocie ¢hhopMupoBaHUs rocyaapcTBa Bee NajbHel -
111e€ CTPOUTEILCTBO COOPYKEHU I pa3IMUYHOTO Ha3HAUEHUS BEJIOCh TOJIHKO
U3 KMpruya. Takoe e CTpOUTENBCTBO BEJIOCh U HA COCETHUX TEPPUTOPUSIX —
B Ditlame, a TakKe B JojnHe peku MHa (Ha Tepputopun coBpemeHHoro [1a-
KHUCTaHa), rje Hanbosiee N3BECTHBIMU 1 UCCIIEIOBAHHBIMU TOPOJICKUMM T10-
cejieHusIMU siBJsitoTcst MoxeHko-Jlapo u Xaparnmna (puc. 275). O Haxoxe-
HUU 3UKKYPATOB Ha TEPPUTOPUU ITUX ITOCEJEHU I TOKAa HUYETO HE U3BECTHO.
Ho, B MoxeHxo-Jlapo HaxoauTcst MedeTh (puc. 276), KoTopas ITocTpoeHa
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3HAYUTEJIBHO MO3Xe CTPOUTELCTBA CAMOT0 Topoaa. MeueTh MOCTpoeHa Ha
0OCTaTKax KaKoro-To JAPEBHEr0 pa3pyluIeHHOro cCOOpyxXeHust. BoaMoxHo, Ta-
KHM Pa3pylIeHHBIM COOPYXKEHUEM SIBJISICS MMEHHO 3UKKypart. Ciemyet 00-
paTtuTh BHUMaHKEe Ha TO, YTO TMJIaHMPOBKA rOPOIOB BHITIOJHEHA CTPOTO 10
YacTsIM CBETa, COOTBETCTBYIOIIMM TTOJOXEHUIO cCOBpeMeHHOro CeBepHOTO
noJjroca.

BS0 boundaries
d place-names in gray

Puc. 275. Toponckue noceneHust 10JUHbBI peku MH
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Puc. 276. MoxeHko-Jlapo 1ociie pectaBpaliuu

BepositHo, okosio 11,5 ThIC. JIeT Ha3aa, MpU rpaBUTALlMOHHOM 3aXBaTe
Jlynbl 3emneit u mpeBpailieHur JIyHbI B CyTHUK 3eMJid, ropoaa MecormoTa-
MUMU U JOJMHBI peku MHaa OblIn pa3pyllieHbl TUTAHTCKUMU LiyHaMu. Bcee
KUPMUYHbIE TOCTPONKHU OKa3aJIMCh MO 3aBajlaMy IPyHTa, MPUHECEHHOTO
myHaMu. Ha mpoTsskeHUM ITOCIeAYIONINX THICTYEIeTUN KUPITY ¢ pa3pyIeH-
HBIX COOPYKEHUI UCTIOJIb30BAICS MECTHBIM HaceJIeHUEM ISl CBOMX HYXKII.
W Tonpko B XIX B. HAaUaJIMCh apXe0JIOrMUECKre PACKOINKU APEBHUX TOPOJICKUX
MOCeJIeHUI yKa3aHHbIX Bblllie TeppuTopuii (puc. 277).

Puc. 277. Apxeonorudyeckue pacKOmnKu ApPeBHETO TOPOACKOTO MOCETEHUS
Ha TeppuTopuu coBpeMeHHoro [lakucrana

247



Puc. 279. Ocranku miofeil iepen KUPIMUIHOM cTeHoU B MoxeHmxko-/lapo

MmeHHo Bo3aeiicTBUEeM LiyHaMu (co cTopoHbl MHIMiicKOro okeaHa) Mox-
HO OOBSICHUTD T€ 3arajiouHble (DaKkThbl, KOTOPbIE YCTAHOBJEHbBI ITPU apXe0JI0-
TMYEeCKMX PacKOIKaxX ropoICKUX MMoceNeHUH B foanHe peku Mnan. Mccneno-
BaHMSIMUM YCTAaHOBJIEHO, UTO pa3pylieHue Xaparnrbl 1 MoxeHko-Jlapo npo-
M30IIJIO OYeHb OBICTPO, HO MPU 3TOM HalIEHO MaJI0 OCTAHKOB XKUTEJICH 9TUX
roponoB. B roponax Morso npoxuBaTh A0 50 ThIC. YEJIOBEK, a HailIEHO BCce-
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ro okoJio 40 octaHkoB Jtonaeii. I103bl OCTAHKOB CBUAETEILCTBYIOT, YTO UX
rubesb Obljla MTHOBEHHOI, @ CAMM OCTaHKM HaXOsTCs Mepel KAKUMU-TU00
MOPEISITCTBUSIMU — CT€HAMU JeCTHUIL (puc. 278) uiu 3ariay0JaeHHBIX COOPY-
xkeHuit (puc. 279). OcTtaHKkM J101eii ObLIM 3aHECEHBI INIOTHBIM IPYHTOM U
TMO3TOMY COXPaHWJIMCH M0 HAIMX AHEW. OCTalbHBIE KUTEJIU TOPOIOB ObUTH
MPOCTO YHeceHbI IyHamMu. Kak u3BecTHO, B MOPCKOI BOJIe CKEJIETHI JItoIei
pa3pylialTcs 04YeHb OBICTPO.

Eie onHol 3araakoii siBasieTCs TO, YTO MPU packomnkax B MoxeH ko~
Japo ObLIM HaiimeHbl OTIIaBAeHHBIE OCTATKM KaMHEH, KUpIUya U CTeKIa
(puc. 280). BeposTHO, nepea MpUX0I0M LIyHAaMU TOpPOJ, ITOJBEPICS METEO-
pUTHOIT 6OMOapIUPOBKE.

Puc. 280. OniaBneHHble KaMHU B MoxeHmxko-Jlapo

PaccMoTpeHHBIN B TaHHOM pa3esic MaTepral SIBIIIeTCs CBUACTEILCTBOM
TOr0, UTO LIyMepcKasi IMBUIIM3AllMsI, a TOuHee rocyaapctBo Llymep, sBsi-
JIOCH JIUIITh OMHUM M3 TOCYIapcTB MecomoTaMuy M TOJWHBI peku MHIT, BO3-
HUKILIKX Mocyie rTudenu apeBHel nupuanzauuu (Haakans?!) mpu karakins-
Me nipuMepHo 12,8 ThIC. eT Hazad. [IpocyinecTBoOBaB HEMHOTHUM 00JIee ThI-
CSIYM JIET, 3T FOCYAapCTBa ObUIM YHUUYTOXEHBI LIyHaMU (U METCOPUTHBIMU
ooMOapaupoBkamu?!) okono 11,5 Teic. teT Ha3ax mpu 3axBarte JIyHbI rpaBu-
TallMOHHBIM ToJieM 3eMJIM U npeBpalleHuU JIYHbI B CITyTHUK 3eMJIU.

BepositHo, B Ommkaiiniee Bpems: OyaIyT yCTaHOBJIEHBI HOBbIE (haKThl, Ka-
carolrecs CylecTBOBaHUSI PACCMOTPEHHbBIX IPEBHUX TOCYAAPCTB, TaK KaK
apXeoJIOTUYECKUE PACKOIIKH TOPOJICKIUX TTOCEIeHU B MecormoTaMuu 1 10-
JuHe peku MHa Hayanuch HEeMHOTUM O0Jiee CTa JIET Ha3a/l v MPOI0JIKAIOTCS
B HaIlIM JHU.
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2.2. CKOTOBOACTBO U TeppacHOe 3emneaenue

KTo nmogBuiicst paHblile — 3eMJIeNALILbI-CKOTOBOIbI UM OXOTHUKU CO-
ouparenu? Kasanoch Obl, IIYITbIA BOIIPOC, OTBET HAa KOTOPBIN 3HAET KaXKIbIi1
LIKOIbHUK. COrJIACHO U3BECTHOI 3BOJIIOLIMOHHOI Teopun Y. JlapBrHa, po-
LieCC pa3BUTHSI YeJIOBEKa MMEEeT IUIaBHBIN U TTOCTeNEHHbI XapakTep — OT
OCBOEHUS ITPOCTHIX TEXHOJIOTUI K OCBOCHUIO 00JIee CIIOXKHBIX TEXHOJIOTUIA.
Ho teopust 3BoIIOLIMOHHOTO pa3BuTHs JlapBrHA HE YUUTbIBACT BJIMUSIHUS Ka-
TaKJIU3MOB Ha 3eMJie, KOTOPhIE OYeHb CYIIECTBEHHO MOTJIN BO3AECTBOBATh
Ha pa3BUTHE YeJ0BEKa M BCETO opraHuueckoro Mupa Ha 3emJjie. [1pocThim
MPUMEPOM BTOMY MOXET SIBJISIThCS TTOSIBICHUE Y BBIMUPAHUE TMTAHTCKUX
JUHO3aBPOB.

OOBbeMHas U CII0OXKHASI CTPOrO HayuHast KJIaCCU(PUKALIUSI TMHO3aBPOB MO-
JKET BbI3BAaTh Y HECBEAYILETO B TaHHOM 00JIACTU TOCKY M HAIlpOYb OTOUTH
OXOTY 3HAKOMUTBCS C pacCMaTprUBaeMbIM HIKe MaTepuajoM. [ToaTomy rpo-
CTO OTMETHUM, YTO IO JAHHBIM COBPEMEHHOI MaJeOHTOJOTUU AUHO3aBPbI
OTHOCSITCSI K TPYIIIIE apX03aBPOB, KOTOpas MOApa3aelisieTCsI Ha KPOKOIUJIOB
(¥ UX POICTBEHHUKOB), MTUILL U UX POACTBEHHUKOB, TAKMX KaK HEe TITUYbU
JUHO3aBpPHI (B JajibHeiIIeM OyaeM Ha3bIBaTh X MIPOCTO JMHO3aBpaMu) U
NTepOo3aBphl (JieTatoliue siepbl). JIMHO3aBphI, B OTJIUYHE OT MJIEKOIUTAIO-
IIUX, PAa3MHOXKAJINCh 32 CYET OTKJIAAbIBAHUS SIUL[, KOTOPble UMEJIN OY€Hb
MPOYHYIO CKOPJIYIY U HE OTVIMYAIUCH OT SIMI NTULL U penTuinii. Hac oyayT
WHTEPECOBATh TOJBKO MPUYUHBI MOSIBJIEHUST U UICUE3HOBEHMSI TUTAHTCKUX
JMHO3aBpoB. OHU MOSIBWIMCH Ha 3eMiie 0KoJio 240—245 MiH JieT Ha3azg 1
HCUE3JIA OKOJIO 66 MJTH JieT Ha3aa. OIHAKO, IO TTOC/IEAHUM HayYHbIM JaHHBIM,
BbIMUpaHUE JMHO3aBPOB ObLIO HEe OBICTPHIM, a IJTMJIOCH Ha TTPOTSIKEHUU He-
CKOJIbKUX MJTH JIET.

YueHble 1 UccieAoBaTe/ M Ha3bIBalOT BCEBO3MOXHBIE MPUYUHBI TUTaH-
TH3Ma XXUBOTHBIX, B TOM YMCJIe U JUHO3aBPOB, B IIPOIIJIOM, 8 UMEHHO:

— MOBBIIIEHHbIE aTMOC(EpPHOE TaBJIeHUE, COIEePXKaHe KUCI0pOoaa U yriie-
KHCJIOTO ra3a B atMocdepe;

— ONaronpuUSTHBIN KIUMAT U U30bITOK TMUIIIN;

— KpYIHBIE pa3Mephl IOMOTaIN PeTyJIUpOBaTh TEMIIEPATYpPY Tea;

— KPYITHOE TeJIO TIOMOTaJIo TPaBOSIAHBIM IMHO3aBpaM IepeBaprBaTh OUeHb
JKECTKYIO JIUCTBY;

— KpYITHBIE pora, rpeGHY M HapOCThI Ha rojioBax o4t 90 % amHo3aBpoB
CIY>KWIIU [IJIST AEMOHCTPALMK CEKCYaJIbHOTO CTATyCA Y TaBaJIX ITPEUMYILECTBA
B OpavyHbIX OTHOIICHMUSIX;

— YyeM JOJIbIIIE CYIIECTBYET BUMI, TEM KPYITHEE OH CTAHOBUTCS;

— OTKJIaJbIBaHUE SIULI MTO3BOJISLIO JUHO3aBpaM BhIPACTU KpYyITHEe;
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— TOHKa B pazMepax: KTO BbIpacTeT 00Jibliie U ObICTpee — XMIIHUK WU
JKepTBa.

TTpyurHbBI MCYUE3HOBEHUS TUTAHTCKUX JTMHO3aBPOB CTOJIb XK€ HEeoMpeie-
JIEHHBI, KaK 1 MPUYUHBI UX MOsIBJIeHUsI. BOT HEKOTOpbIe U3 MHOXECTBA M-
MoTe3, KOTOPbIE BbIIBUTAIOTCS 711 OObSICHEHUSI BBIMUPAHUS JUHO3aBPOB:

— najieHue Ha 3eMJTI0 KPYITHOTO acTepou ia BbI3Baio 3(PPeKT «acTeponi-
HOI 3UMBI»;

— MOIIHbIE U3BEPKEHMS BYJIKAHOB BbI3BaIU 3((DEKT «BYJIKAHUYECKOMN
31MBbI»;

— U3MEHEeHMe TUIIa PACTUTEIbHOCTU, K KOTOPOMY HE CMOTJIM IMPUCITOCO-
OUTBCS AUHO3ABPbI;

— BJIUSIHUE TIEPBBIX XUITHBIX MJIEKOMUTAIOIIUX, KOTOPbIE YHUUTOXAIKU
KJIQJIKU SIA1L M I€TEHbIIIEeH TMHO3aBPOB.

Puc. 281. KeTuanbkoatib — caMblii KPYITHbII JIETAIOLLME SILIEDP MTPOIILIOTrO

Cnenyet oOpaTuTh BHUMaHME Ha TO, YTO TIperoaraeMbie uccjaeaoBaTe-
JISIMYA TIPUYMHBI TTPOUCXOXKACHMSI TMTAHTU3MA IMHO3aBPOB HUKAK HE CBSI3bI-
BAIOTCS C MPUYMHAMU UX MCYE3HOBeHUS. [1pn aTOM Ipyrue mpeacraBUTe I
TPYIIIBl ApX03aBPOB TaKKe, KaK MTUIIbI, KPOKOAWIbI M TUTAHTCKHE Yepernaxu,
He UCYEe3)IM 1 01aroIoIyYHO CYLIECTBYIOT 1 B Hamu guu. [IpaBna, Bce oHM
HECKOJIbKO YMEHBIIUIIUCH B pa3Mepax. Eciii pa3zMax KpblIbeB CAMOTO KPYII-
HOTO JpeBHETO JieTatoniero sepa (puc. 281) mocturain 12 M, To MaKCUMaJlb-
HBIH IS COBPEMEHHBIX TITUL] pa3Max KPbLJIbEB alb0aTpoca COCTaBIsIeT OKO-
7o 3,5 m. [IpaBna y coBpeMeHHOro apxo3aBpa, KUTOIIaBa, pa3MaxX KPbLUIbEB
elle MeHble — oKoJo 2,6 M (puc. 282). IaMHa KPOKOIUIOB YMEHbIIMIIACH
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¢ 15 10 7 m, agepemnax — ¢ 4,6 10 2,6 M. YMeHbIIIEHNE Pa3MEPOB YKa3aHHBIX
MnpeacTaBUTENIEN IPYMIIbl apX03aBPOB MOXET ObITh CBSI3aHO C KJIMMaTUYe-
CKUMU U3MEHEHUSIMU, U3MEHEHUEM COCTaBa aTMOC(Eephl 3eMIU U PSIOM
npyrux ¢aktopoB. Ho 1iesblit psii TMTaHTCKUX IMHO3aBPOB HE YMEHBIIUJICS
B pa3Mepax, a IpoCTO MO KaKOW-TO MTPUIMHE BEIMEP B TEUCHUE 5 MJTH JIET.

Bepcust, KoTopast MOXeT 0ObSICHUTD Kak MPUYUHY TMTaHTU3Ma TMHO3aB-
POB, TaK ¥ MPUYMHY UX MCUE3HOBEHMSI, BIIepBbIe ObL1a BeIIBUHYTA Ehpemo-
BbIM B [2].

Puc. 282. KutornaB — oburaresb 6070T BocTouHoit Appuku

252

OH nuileT ciaeaymlee: «...AHaau3 3aXOPOHEHMST TMHO3aBPOB TOKa3all,
YTO KaXXbIH PO 3TUX UCTIOJMHCKUX SIIEPOB 3aHUMaJ 0COOYI0, MPUCYIILYIO
TOJIBKO €My 30HY oouTaHus. [1pexxHue mpencraBaeHNs, pruCcOBaBIIINE XKMU3Hb
JIMHO3aBPOB BCEX BMECTE, B OJTHOU Kyue, — HeBEepHbI. [J1aBHbIE TPYIIIbI A1 -
HO3aBpOB 00MTAaJIU B TPeX pa3HbIX 30Hax. CaMbie OOIbIINE SIIEPhl — 3aypO-
nojbl (puc. 283) — ObUIM XKUTEJISIMU HU3MEHHBIX OTKPBITBHIX Tobepexuii. [To
TaKUM MTOOepeXbsIM, OUEHb IITMPOKO PACTIPOCTPAaHEHHBIM B MEJIOBYIO 3TTOXY,
xonunu F'POMAJIHBIE ITPUJIMBHBIE BOJIHBI. Hukakue npyrue xu-
BOTHBIE, KPOME TMTAHTCKUX 3ayPOTIO0B C UX TSIXKEJIBIMUA KOCTSIMU U CTPAlIl-
HBIMU KOTTSIMU, HE MOTJIA IMTPOTUBOCTOSITH HAlOPy 3TUX BOJIH.

Puc. 283. 3aypornoasl. PekoHcTpyKIust

YrKoHOCHIe IMHO3aBPHI (puc. 284), TaKKe JOCTUTIINE TUTAHTCKOM BEIN-
YUHBI, YKPBIBAJIMCH B TITYOOKMX ITPOTOKAX CPEAV 3aTOTLIEHHBIX TPUOPEKHBIX
JiecoB. OHU He OBbLIM YETBEPOHOTMMMU, KakK 3aypornobl. CTosi Ha 3aJHUX Jia-
nax v 6ajaHCUpysl IepeIHUMU, CHAOKEHHBIMU TIJIaBaTeIbHBIMU TTEPETOH-
KaMM, KaK BeCJIaMH, 3TH SIIePbl He OOSITUCH U IIIECTUMETPOBBIX TITyOHH.

WcnonuHckue XuIliHbIe TMHO3aBPpbl — KapHO3aBphl (puc. 285) He Moriu
cJIeOBaTh Ha TaKylo TJIyOMHY 3a YTKOHOCHBIMU. OHM 00UTaIM B 00Jiee BO3-
BBIIIIEHHBIX 00JIACTSIX HU3MEHHOCTEH U 31eCh OXOTWJIMCh Ha IPYTUX TPaBO-
SUTHBIX — MEHBIIINX Pa3MepoB 1 He MPUCTIOCOO0ICHHBIX K OOUTaHUIO B TITy-
6okux 6osorax. Takue TpaBosiAHbIe — MaHIMpHBIE (purc. 286) 1 porarbie
JTWHO3aBPBI 00JIaTaTH TSKETBIM 3aIIIUTHBIM BOOPYKEHHEM, CUJTbHO OTpaHH-
YMBABLIMM aIMeTUThI XMITHUKOB.
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Puc. 285. KapHo3saspsl. PekoHcTpykius

Puc. 286. ITaHuupHBIi [UHO3aBp. PeKOHCTpYKLIMS
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TakoBbI TpH IJIaBHBIE 30HBI OOMTAHUS TMHO3aBPOB, 110 KOTOPHIM TEIIePh
U HY>KHO pacnpeesisiTb BceX 3TUX UCTIOJIMHCKUX s1epoB. [Tpobiema pas-
MHOXEHMSI AMHO3aBPOB B CBETE YCJIOBUI UX CYIIIECTBOBAHUS CTajla OCOOEH-
HO MHTepecHO#. OUeBUIHO, UTO YTKOHOCKIE TMHO3aBPhI U 3aypOTOibl 0051-
3aTeJIbHO JOJLKHBI ObLIM BHIXOAWTD Ha CYIILY JJ1s1 OTKJIaAbIBAHUS SIULL B KAKMX-
TO CHELMAIbHBIX YOCKUIIIAX.

MBI He cMOTJIM TTPOCIEAUTh TOPU3OHTBI CAMbIX OCIEIHUX MOMEHTOB Me-
JioBoro nepuoaa. OHu, MoxeT ObITh, cOXpaHWIUCh B BoctouHoii [obu, uc-
cJieqoBaHMe KOTOPOM He ObLIO BBHIIIOJHEHO, TaK KaK 3KCIEAUIIUsS He Jopa-
0oTajia OJMH roj Mo riaHy. Beaukoe BoiIMUpaHue TMHO3aBPOB — BOIPOC
cienywolueii akcneauuuu B MoHroauo. OaHaKo yxXe ceiiyac Mbl MOXEM
CKa3aTh, YTO OHO He OBLJI0 TAKMM ITOBCEMECTHO BHE3AITHBIM, KaK 3TO IIpe/l-
CTaBJISIOCH paHbIIIE.

BepositHO, Ha TeppuTOpUN A3MATCKOTO MaTepuKa OJTHOBPEMEHHO CYIIle-
CTBOBAJIM 00JIACTU, B KOTOPBIX KUJIM TMHO3aBPhI, TPEUMYIIECTBEHHO 00J10-
Ta U JACJIBTBI peK, a TaKKe 00J1aCTH, HaceJICHHbIE MJICKOTTUTAIOIINMU, XX1B-
IIIMMU B CyXUX 1 BO3BBIIIIEHHBIX MECTaX, BO3BMOXHO, 1 Ha JIepeBbsiX. TAKOBO
BEPOSITHOE COOTHOIIEHUE MOCJEIHUX CJIOEB BEPXHETO MeJjia U TajieolieHa.
B s011eHe npeBHME MJIEKOIMUTAIOIIME BCE e1lle 00MTaJIU BIOJIb PeK 1 03ep, Ha
OITyIlIKax JiecoB. PacTUTenbHOSIHBIC 3BepU MUTAINCh ITPEUMYIIECTBEHHO
MSITKOM, CBSI3aHHOI C BOAHBIMU OacceiiHaMU, PAaCTUTEILHOMN MUIEH...».

Koneuno, cam EppeMoB He BraBaJicsl B M3y4eHUE IPUIMHBI TTOSIBJICHUS
TPOMAIHBIX ITPUJIMBHBIX BOJIH B npoiuiom Ha 3emie. Ho ero 3a-
KJIIOUEHME TT03BOJISIET CAEIATh BHIBOJ, YTO UMEHHO TMTaHTCKME pa3Mephl
JMHO3aBPOB U 30HbI MX O0UTAHMSI TTO3BOJISLIN JMHO3aBpaM B OIpele/IeHHbI
MepUOJ BpeMEHU BBKMBATH ITPU IIEPUOANYECKIX IIYHAMU B IPEBHOCTHU, BbI-
3BaHHBIMU T'PABUTALIMOHHBIM OTPBIBOM JIYHBI OT 3eMJIM TI0CJIE UX OUepe/i-
Horo conmxkeHust. Yem OoJibliie ObUTH pa3Mepbl IMHO3aBPOB, TEM JieTye UM
ObLIO IIPOTUBOCTOSTH IIyHAMU. boJiee MeJIKue XKMBOTHBIE, €CJI OHU HE 001 -
TaJIM Ha BO3BHILIEHHOCTSX M TOpax, IIpY [yHAMU MacCOBO IMOTHOaIN.

OnMH 13 BUJOB AMHO3aBPOB, CIIMHO3aBp (puc. 287), KaK HEeIb3s JIydllle
MOATBEPKAAeT ClieJaHHbII BbIle BbIBOA. CTpoeHMe ClIMHO3aBpa MO3BOJISIIO
€My YCIEIIHO OXOTUThCS Ha Cyllle, a TAKKe Ha ITo0epeKbe, B 1eJIbTe U MoiMe
pek. OnHaKo MO3BOHOYHMK CITMHO3aBPpa CBEPXY IOMOJIHEH OTPOCTKAMU CTTUH-
HBIX U XBOCTOBBIX IT03BOHKOB, KOTOPbIE CBOMMU padMepamMu U popmMoii 00-
Pa3yloT cBOeOOpa3HbIil «mapyc». Takoil «mapyc» He Hy>KeH ITPY OXOTe B MECTax
obuTaHus cnrHo3aBpa. OgHAKO «Iapyc» MOTI MCIOJIb30BaThCsI KaK I'MIpO-
CTa0MJIM3AaTOP B BOMHOM IOTOKE ITPU HEOXKMIAHHBIX IlyHaMHU (puc. 288), cna-
cas ero ot ruoer. KoHeuHo, peub UIET 0 NEPUOANYECKUX IIyHAMU BBICOTOM
HECKOJIbKO METPOB MJIM HECKOJIbKO JAECATKOB METPOB, a HE 0 KaTacTpodu-
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YECKUX LIyHaMU BBICOTOM B COTHU MeTpoB. OOpaTUM BHUMaHME Ha TO, YTO
CIIMHO3aBP, HECMOTPSI HAa CBOIO BEJIMKOJICMTHYIO MPUCTIOCOOIEHHOCTD 151
MPOTUBOCTOSTHUS IlyHAMU, BbIMEP, KaK U IPYre TUTaHTCKHE TMHO3aBPHhI.

Puc. 288. [pedeHb-TIIaBHUK CITMHO3aBpa (KaK rMIpoCcTabuan3aTop) —
LIaHC Ha CrlaceHue Mpy IyHaMu

Ocrajtoch pa3o0paThCs C BOIIPOCOM, UTO ke cTajio mpuynHoiit MEJIJTEH -
HOTI'O BeiMupanus 1MHo03aBpoB. M, BepoSITHO, OTBET Ha 3TOT BOIIPOC JIEXKUT
B nocreneHHoM MEJIJIEHHOM coavxeHun opouTt JIyHbl 1 3eMJIU MPU UX
nBuxeHuu Bokpyr CostHila. Yem 0s11ke cTaHOBUIUCH OpOUTHI JIyHBI 1 3eM-
JIU, TEM MOIIIHEe CTAHOBUJIMCH ILIyHaMU TPU IPaBUTALIMOHHOM OTPbIBE 3TUX
TJIaHeT rocJie ux commxkeHus. [Toka XX1U3Hb pa3BUBaJIach B MOPSIX M OKeaHax,
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Mpo0JieM Y MPeaKOB IMHO3aBPOB M3-3a liyHaM1 He BO3HUKasio. Ho mpu BbI-
XOJIe Ha CyIIIy y HUX HadaJuch TpobieMbl. [leproandeckre MyHaMy YHIY -
TOKaJI1 OOJBIIMHCTBO XKMBOTHBIX, OOMTAIOIINX B HU3MHAX. BhKMBaIM TOJIb-
KO caMble KPYITHBIE XXUBOTHBIC, HEYSI3BUMBIC [IJIST IyHAMH, a TAKXKe OOUTAI0-
1IIM€ Ha BO3BBIIIICHHOCTSIX U B Topax. 7151 TpaBOSITHBIX SKUBOTHBIX B HU3MHAX
OBLJIO MHOTO TTUINH, a Ha BO3BBIIIEHHOCTSIX 1 B TOpax MUIIH OBLIO 3HAUM-
TebHO MeHbIIIe. [ToaTOMy GoJiee MesIKre JKUBOTHBIE Pa3MHOXATUCH B TOpax,
a 6oJiee KPYITHBIE — B HU3WHAX. Y KPYITHBIX TMHO3aBPOB, OOMUTAIONINX B HH-
3WHAaX, IIJI0 COPEBHOBAHME MEXIY UX POCTOM U BBICOTOI BOJIH IiyHaMu. Ha
MPOTSCKEHUM MHOTUX MUJUTMOHOB JIET JMHO3aBPHI 3a CUYET IMPOTrPeCcCUpyIo-
1IIETO TUTAaHTU3Ma MX pa3MepOoB YCIIEITHO O0poauch ¢ IiyHamu. OgHaKo TH-
TaHTU3M IWHO3aBPOB TI0 LIEJIOMY PSITy TIPUYMH (KOJIMYECTBO MUIIN, TPaBH-
Talus, BEC IMHO3aBPOB, COCTaB aTMOCGhEepHhl U TIP.) UMeJI Mpenesl, a poCcT
MOIIIHOCTY IIyHAMM TIpejiesia He MMeJl. DBOTIOLMOHHBIN MyTh TMTAHTA3Ma
JIMHO3aBPOB 0Ka3ajcsd TYMMUKOBBIM. M ¢ TeueHrneM BpeMeHM ePUOINIECKUE
IIyHaM# CBOMMU CBEPXTMTAaHTCKIMU BOJTHAMU ITOOEIVITN (YHUYTOXVIIH ) TH -
TAaHTCKMX TMHO3aBpoB. CHavyaa Ncue3Iv TMraHTCKUE TPABOSITHbBIE TMHO3aB-
pBI, OOMTaOIIMe B MOMMax peK, a 3aTeM, OCTaBINKeCs 0e3 TTHUIIN XUIITHBIE
TUTaHTCKUE NMHO3aBphl. LlyHamMu MOpoauIu TMTaHTCKUX TMHO3aBPOB, 11y-
HaMU K¢ UX U YHUYTOXMIIN! DTO He KacaeTcst APYTUX MPeACTaBUTEIICH TPyII-
IThI apX03aBPOB, KPOKOIMIIOB M TITUII, KOTOPBIE M30pav MHBIE TTYTHU MPOTH -
BocTossHUS LyHamu. Kpokoaniel, 61arogapst cBoeii ootekaemoii (popme 1
MOIITHOCTH YeThIpeX JIar, cracaJich Ha THE BOIOEMOB, a TITULIBI OT IIyHAMM
yJleTay BBEICh. boitee Mekue XXUBOTHEIE, B TOM YKCIIe U MJIEKOTTUTAIOIINE,
o0MTaroIIMe Ha BO3BBIIEHHOCTSIX U B Topax, BeRKWIN. [1pu aTOM, ocBanBast
HOBBIE TEPPUTOPUH U CTIACASICH OT METEOPUTHBIX OOMOAPIUPOBOK, HANOOJIee
KPYITHBIE MJIEKOITMTAIOIINE — JIbBbI, MEABEAN U TUEHBI, — 3aHUMAaJIN eCTe-
CTBEHHBIE TIeIIephl, 00pa30BaB BEIMEPINNE K HACTOSIIIEMY BpeMEHU BUIBI
TMeIIePHBIX JIbBOB, MEIBEACH 1 TUEH.

To, 9TO IITHIIBI, SIBIISTIONIECS KaK Y IMHO3aBPHI ITPEACTaBUTEIIIMU TPYTI-
Tl apX03aBPOB, MOTJIH YCTICIITHO OOPOTKCS € IlyHaMU, BIIOJHE IMOHATHO. [1o-
3TOMY PacCMOTPUM MOAPOOHEE TO, YTO TTOMOTAI0 6OPOTHCS C IIyHAMH eIl
OIHUM TIPEACTaBUTEISIM IPYIIITBI apX03aBPOB — KpokoawiaM. CoBpeMeHHbIe
KpOKOAMIBI (pUc. 289) MOTYT BbIpacTaTh B JUIMHY 10 7 M U BECUTb OoJiee
TOHHBI. KpOKOIM/IbI CITOCOOHBI 00XOIUTHCS 0€3 KUCI0POoAa OKOJIO Yyaca u
HECKOJIBKO MecsIeB 6e3 mUIIu. [1pomosKUTeTbBHOCTD XXU3HI KPOKOIWIOB —
6osee 100 net. ITpu 3TOM KPOKOAUIBI — CYILIECTBA XOJIOAHOKPOBHbBIE, HE
CITOCOOHBIEC PETYIMPOBATh TEMIIepaTypy Teia. VM Uit HopMaJlbHOM aKTHUB-
HOCTHU HyXHa Temnepartypa Bozayxa 30—35 °C. ITpu remnepatype 20 °C kpo-
KOJIMJI YK€ He MOXET eCTh, a Mpu TemrepaTtype Huxe 15 °C oH nepectaét
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nBurathes. [1oaToMy B Hallle BpeMsi KDOKOIUIbI OOMTAIOT TOJIBKO B TPOTIH-
yeckux parioHax Azuu, Appuku, Asctpanuu u B CeepHoii u KOxxHoIt Ame-
puke. M hakTOM CBOETO CYIIIeCTBOBAHMSI KPOKOIWIIBI TOKA3BIBAIOT, UTO CITMIII-
KOM OOJIBIIIOTO TaIeHUST TeMIIepaTyphl MPH TTafeHUM acTeponaa 65 MITH JIeT
Hazazx Ha 3emiie He ObUIO. YUYeHbIE CUUTAIOT, YTO 3a nociaeaHue 60 MIIH JIeT
KPOKOIWUITBI IIPAKTUIECKHU HEe SBOTIOMOHMPOBaA. Y TpUIMHOI 3TOTO MO-
JKeT OBITh TO, YTO [JISI YKa3aHHOTO Meproia BpeMEeH! OHU UAeaIbHO TIPH-
CITOCOOWITMCH K MEHSTIOIIIUMCST TIPUPOTHBIM YCIIOBHUSIM, B TOM YHCJIe Y K MHO-
TOYMCAEHHBIM KaTakian3dMaM Ha 3emite. CyliecTBeHHas 3BOTIOLMS KPOKO-
IWJIOB TIPOU3ONIA 3HAYUTEIbHO pPaHbIIE, U Y YUSHBIX UMEIOTCS
JI0Ka3aTeJIbCTBA, YTO B MEJIOBOM IEPHUOJIE ME3030MCKOI apbl (66—145 MitH
JIET Ha3ajl) Ha tore HbiHellHero Kopeiickoro rnojyoctpoBa Xujiu IByHOTHE
KPOKOAWIOMOP(MbI — JaeKue MpeaKu COBPEMEHHBIX KpOKOAMIOB (puc. 290).
Ho, B oTinume oT yTKOHOCHIX IMHO3aBPOB (CM. puc. 284), TakKe 00UTaBIINX
B INTyOOKOBOIHBIX BOJOEMAaX, KPOKOIUIOMOP®BI B IMTPOIIECCE IBOTIOIIMU CTa-
JIV VICTIOJTB30BaTh IJIS TIEPEABIKEHUS U MepelHne KoHeuHoCcT. Hu3kme,
nmMerolre oorekaeMyio Gopmy, ¢ MOIITHBIMY TIEPETHUMU U 3aTHUMM KOHEU -
HOCTSIMU, YMEIOlIMe 3ajieraTh Ha caMOe THO BOJOEMOB U Jlaxke 3aKarbIBaTh-
CsI TIpY OTTACHOCTH,, KPOKOIMJIBI MACaIbHO TTPUCITOCOOMIIMCH K TTPOTUBOCTO-
STHUIO IIyHaM#. A METCOpPUTHBIE 60MOAPIUPOBKI 1 TIOKAPBI, TTO TTOHATHBIM
MPUYUHAM, IJI1 KPOKOIMUIOB OOJIBIIION OMACHOCTH HE TTPEACTaBISIN.

WHTepecHO, YTO OCHOBHOM MPUYNHOI BEIMUPAHHUS €IIIe OTHOTO BUIA TH-
TaHTOB — MaMOHTOB (puc. 291), TakXe MOTJIU IBUTbCS MEPUOANYECKUE 11y-
HaMW, BOZHUKAIOIINE TIPY I'PaBUTAIIMOHHOM OTphIBe JIYHBI OT 3eMIIH TTOCIe
MX OYEePEeTHOro COMMXKEHUSI.

=
. o

Puc. 289. AdppuxaHnckuii Kpokoaus
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Puc. 290. JIByHOrMe KpOKOAMIOMOPGhBI — BEPOSITHBIC MPEAKN COBPEMEHHBIX
KPOKOJIMIIOB

Puc. 291. Ckener Konymbuiickoro mamonTa B My3ee Jloc-Anxeneca. CLLIA

YcTaHOBIIEHO, YTO Ha 3eMJIe MAMOHTHI CYIIIECTBOBAIM OKOJIO 5 MJTH JIET.
JlaHHBIE MCCIIEMOBAHMIA TTOKA3BIBAIOT, YTO [MT00ATBHOE BBIMUPAHIE MAMOH-
TOB Havayioch 24—20 ThIC. JIET Ha3a1, MAaKCUMYM X BEIMUPAHUS ITPUILLIEIICS
Ha nepuop rnoreruieHus 14,8—13,7 teicsay et Hazan (puc. 292), a 3aBepiiu-
JIOCh — OKOJIO 4 THIC. JIET Ha3aj.
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Puc. 292. Kinanbuiie MmamMmoHTOB Ha peke bépénéx B SAxytuu.
Bospact 3axopoHenus 12—14 Tric. 1eT

B cooTBeTCTBMM C XpOHOJIOTHEM KaTaKJIM3MOB Ha 3eMie, TTPeTOKEHHOM
aBTOPOM JIJISI IITMPOKOTO obcyKaeHus [15], ouepentbie cOmvkeHus JIyHbI ¢
3emJieit TPOUCXOIUIN OKOJIO 22 ThIC. JIET Ha3al, OKOJIO 16 ThIC. JIeT Ha3am U
12,8 Thic. neT Ha3an. [IpumepHo 11,5 Thic. et Ha3an JlyHa Obl1a 3axBayeHa
IPaBUTALIMOHHBIM TTOJIEM 3eMJIY U MPEeBPaTUIaCh BO BPEMEHHBIM CITYTHUK
3emiau. Bee conukenust JIyHbl ¢ 3emiieit 3aBepiiajrch BOSHUKHOBEHUEM
TUTAaHTCKMX IIyHaMM (CO CTOPOHBI OKEaHOB), KOTOPBIE MOTJIM IBUTATLCS Ha
cyliie co ckopocThio 10 300 KM/4ac U pacrpoCTpaHsSITbCSl HA COTHU WU AaXe
TBICSTYM KWJIOMETPOB BIITyOb MaTepuKOB. [1pu 9TOM ciienyeT y4ecTb, YTO OKO-
J10 22 ThIC. JIET Ha3aJ IMTPOM30IIUIO MaJieHWe TMIAaHTCKOTO acTepour/a B palioHe
Tuxoro okeaHa, KOTOPOE, B TOM YUCJIE, IIPUBEJIO K U3MEHEHUIO TIOJIOXKEHUS
ocu BpaieHust 3emaun. Och BpallleHUs: 3eMJIM TTIOBEpHYJIach TPUMEPHO Ha
15° mo xomy 4acoBOIi CTPEJIKM, YTO MOIJIO IIPUBECTU K U3MEHEHUIO HaIlpaB-
JICHUSI IBUXKEHUS LIyHaMU TIPpYU TpaBUTALlMOHHOM OTpbiBe JIyHBI OT 3eMiu
rmocye ux commkenus. LlyHaMmu ctaiam 3aTaravBaTh HOBbIe TEPPUTOPUH, HA
KOTOPBIX 10 3TOro 6€30e1HO 00MTaT MAMOHTHI B TeUeHNE HECKOJIBKUX MIJT-
JmoHoB JieT. [1pu rpaBuTalimoHHoOM 3axBate JIyHbI 3eMiieil 1 IIpeBpalleHUun
JIyHBI BO BpeMEHHBbIM CITyTHUK 3eMJiu TpuMepHo 11,5 Thic. JIeT Ha3a, rmocie
IIyHaMM KOJTUYECTBO MAMOHTOB 0Ka3aJI0Ch HEMOCTATOYHBIM JIsSI UX BOCIIPO-
M3BOJICTBA, B TOM YHUCJIE C YUETOM UCTPEOJCHUST YaCTU MaAMOHTOB JIFOAbMU
MPU OXOTE, U B TEUCHME TTOCIEAYIONINX HECKOIBKMX THICSY JIET OHU ITOCTe-
MEHHO BBIMEPJIN.

MHTepecHBIM SIBISIETCS BOIIPOC, C KaKoro BpeMeHu JIyHa Hayasia oKasbl-
BaTb CYIIIECTBEHHOE I'paBUTallMOHHOE Bo3aeiicTBue Ha 3eMito. EdpemoB B
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cBoei KHure [2], cchliasich Ha HaliieHHbIe B MOHTOJIMM OTIIEYaTKU OYEHb
JPEeBHUX PACTEHUI — TJIOCCOITEPUCOB, KOTOphie 250 MIH JieT Ha3a ObUIN
1IMpOKoO pacripoctpaHeHbl B FOxxHot Adpuke, ABcTpaiuu, MHaun, AHTap-
ktuae u FOxxHolt AMepuKe, CUMTAET, YTO SKBATOP MEPMCKOTO Mepuojia Bpe-
MEHU CTOSIT «BEPTUKAIBHO», KaK HaIll COBPEMEHHBII MEpUAMAaH. A U3 3TOTO
CJIe/lyeT, UTO OCh BpallleHUsI 3eMJIU B yKa3aHHbIN MepuoJl BpeMeHU Jiexaa B
TJTOCKOCTH SKJIMTITUKH, T.€. B TUIOCKOCTHU BpallleHUs T1aHeT BOKpyr CoJHIIA.
[Tocnenywolee n3MeHEHUE MOJOXEHUST OCU BpallleHUsT 3eMJIM MOTJIO ObITh
CBSI3aHO C TaJIcHUEM Ha TUIaHETY TUTAaHTCKOTO acTeporaa B AHTapKTHUIE B
paiioHe 3emuin Yusnkca rpuMmepHo 250 MIIH JieT Ha3an. B paitoHe mageHus
actepoua odpa3oBaics KpaTep auaMmeTpom okojio 500 km. ITpubausuresnb-
HOo 200—220 MJIH JIeT Ha3aj, 110 MHEHUIO psifa YYEHBIX, Ha 3emiie Ha4aJloch
pazneneHue eIMHOTO cynepKoHTHHeHTa [1aHnren Ha Oojiee MeTKue KOHTH -
HeHTHI (puc. 293), 1 NOIBWINCH AUHO3aBpbl. O0€ 3TU TMIIOTE3bI MOTYT CBU-
JIETeLCTBOBATh O BOSHMKHOBEHMHU Ha 3eMJIe MOIIIHBIX MTPUIUBHBIX BOJIH WM
LIyHaMU, BbI3BAHHBIX IPaBUTALIMOHHBIM Bo3eiicTBueM JIyHebl. [Tpu paccMo-
TPEHUU BO3MOXHOW CXeMbI pa3/ieJIeHUsI KOHTUHEHTOB Ha puc. 293, nosBs-
€TCSI MBICJIb, UYTO 3TOMY Pa3/IeJICHUIO TaKXKe CITOCOOCTBOBAJIM HEOJTHOKPATHBIE
yapbl KAKOT0-TO FTMTAHTCKOTO... HebecHoro moJiora! I Takum MOJI0TOM MOT-
JIK OBITh TUTAHTCKUE aCTePOUIbl (BO3MOXKHO, CITyTHUKHU JIYHBI?), CBeleHUS
0 MaJICHUM KOTOPBIX Ha 3eMJII0 UMEIOTCS B HacTosiiee Bpemsi. OTpoMHbIe
MPUJIMBHBIE BOJHBI CTAJM pa3iBUraTh 4acTH pa3dMBaeMOro acTepouiaMu
€IMHOTO CyNepKOHTUHeHTa. Ha cylire mpoTUBOCTOSITh HAMMOPY TaKUX MPU-
JIMBHBIX BOJIH MOTJIM TOJILKO TMUTAaHTCKME AMHO3aBphl. K aTOMY cienyet no-
0aBUTb, YTO HA CETOMHSIIHUM AeHb 3aJIeXKU YIS C MMPOSIBICHUSIMU HEDTH U
raza, oOpa3oBaBILINXCS MPU METEOPUTHOU GOMOapAUPOBKE TOP(PHSIHUKOB,

Teopust apeiidha KOHTUHEHTOB
B TSOTOTIISCKON UCTOPUN
3eMin

225 e Jiet IepMb

150 s et FOpa 65 M steT Men YeTBepThlit Meproa
HATITH THH

Puc. 293. lpennonaraemplit apeiip KOHTUHEHTOB Ha 3eMJie
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OOHapy>XeHBbI B ITOPOJIaX, OTHOCSIIMXCS K AMaria3oHy BpeMeHu oT 2,58 10
360 mutH Jtet Hazana. [ToaTOMy yKa3aHHBI BhIlIe CPOK B 360 MITH JIET Ha3as
MOXHO OPUEHTUPOBOYHO CYUTATH HAYAJIOM IPAaBUTALIMOHHBIX BO3ACHCTBUI
Jlynel Ha 3emutio. 1o aToro nepuoaa JlyHa Haxoauaach CAUMIIKOM 1ajleKo OT
3eMJIn, U ee rpaBUTALIMOHHOE BO3/IEICTBUE OBbLIIO HE TAKUM CYILIECTBEHHBIM.

ITo Bompocy Havaia TpaBUTALIMOHHOTO BO3AeCTBUS JIYHBI Ha 3eMITIO
OYEeHb MHTEPECHBIMMU SIBJISTFOTCS B3TJISIIbl YUEHBIX HA LIMKJINIHOCTh U3MEHE-
HUIA re0JIOTMYECKUX MIEPUOIOB B 301eHE (IPUOIU3UTENTBHO 56—33,9 MiTH n1eT
Ha3aj) ¥ MeJIOBOM nepuoe (mpuoan3nteabHo 145—66 M et Hasan). U3-
BECTHBII aMepUKaHCKMI UICTOPUK U Trcartelib Yapiab3 Xoanryn (1904—1982)
oTMeTu B kHure «ITyTh mosoca» (1970) cnenyroniee: «... {5 6osee 1peBHUX
TeOJIOTUIECKUX MEPUOIOB TAKKE CYIIECTBYET PSII CBUIAETEIBCTB OBICTPBIX
n3MeHeHUit. JleiicTBUTEIbHO, 3Ta TeMa TaK HACTOMYMBO OTMEUYEHa B CIOSX,
uyto bpykc B cBoeMm «Kimmare ckBo3b BeKa» ccbitaeTcs Ha 21 000-neTHMiA
LIMKJI KIIMMATUIECKUX U3BMEHEHW I, KOTOPHBIH, [0 €r0 MHEHUIO, CYILIECTBOBA
B T€UEHME BCETro Mepuo/ia 301ieHa, WM oKoJo 15 MitH JieT. Ero ;intenbHOCTD,
KOHEUHO, SIBJISIETCS JIUILb TPUOIU3UTEIbHBIM CPEIHUM IToKa3aTejieM, U MH-
TepBaJIbl, BOBMOXKHO, ObITM OYeHB He paBHBIMU 110 ITrHe. CchlTasich Ha elle
Oosiee ApeBHUI TIEpUO/, OH 3aMevaeT: «UepeaoBaHUs B MEJIOBOM IEPUOJIE
MpearojaraloT UK, KOTopblii orieHuBaeTcs B 21 000 jieT, HO 31eCh HET ro-
JIOBBIX c0eB». Ha HapyllleHUs B LIMKJIEe yKa3bIBaeT Apyroe UCCaeqoBaHUE
90IIEHOBBIX TUTACTOB, OXBATHIBAIOIIINX TIEPUOLT OT 5 MITH 10 8 MITH JieT. B aTom
clyJae IIpUCYTCTBOBAJIN €KEroHbIC BapUALIMU, U OHU YKA3bIBAJIU HA IOJITO-
cpounbie udmeHeHus B 23 000 u 50 000 yert...».

OaHO U3 10KA3aTeIbCTB BAVMSHUS KaTaKJIM3MOB Ha TUIaHEeTe Ha DBOJIIO-
IIMOHHOE Pa3BUTHE YeJI0BeKa HAXOMUTCS B MHIUMCKOM ropone Maxabaim-
nypaM. OH pacnioyioxkeH Ha KopomaHaenbckom Oepery beHrajibckoro 3a-
JuBa B uHAuiicKoM mrtate TamwiHan. HaceneHue ropoaa cocTaBiisieT 0KOJIO
12 ThIC. utenei. CuurtaeTrcs, 4To ropo Bo3HUK B VII Beke H. 3. KaK IJIaBHbII
nopt uapcrsa [laniaBos. B ropose coxpaHuiuch pa3HoOOpa3HbIe MaMsITHU -
KU1 MOHYMEHTAJIBHOM CKYJIBITTYPbI U 304€CTBA, BEIPYOJICHHBIC B MOHOJIUTHBIX
cKajlax M HachIlleHHbIe OYIAMCTCKMMU MOTUBaMu. Bce T mamMsITHUKU
BXOZST B crucok o0bekToB BecemupHoro Hacnenust KOHECKO. C XVIII B.
BJIUTEPATYPE MOSIBISIINUCH COOOIIEHMS O TOM, YTO 3HAYNTEIbHAs YacThb IPEB-
HEro TOpoJia HbIHE HAXOAUTCSI O] BOAOIA.

B ogHoM 13 xpamoB Maxabaaumnypama, B HaIBpaTHO# OalliHe (roIrypame)
XpaMOBOI1 Orpajibl, 0TOOpaKEeH MPOLECC SBOTIOLINH XXUBOTHOTO MUpa Ha 3eM-
ne (puc. 294). B HuzkHel yacTu Tonypama nokasaHa pbroa (MOpCcKoe XXHUBOT-
Hoe), Bblllle n300paxkeHa yepernaxa (3eMHOBOJIHOE), 3aTeM M300pakeH JieB
(MaekonuTaroliee). Bce B cOOTBETCTBUU € 3BOJIIOLIMOHHOM Teopueit JlapBu-
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Ha. Ho TobKO TosTyyaeTcs, 4To Halllu MPEAKY 3HATU 00 SBOJTIOLIMU KUBOT-
Horo mupa Ha 3emie 0oJiee ueMm 3a 1100 sret no Beixona Tpyaa JdapsuHa «I[Ipo-
HWCXOXIEHUE BUAOB ITyTEM €CTECTBEHHOTO OTOOpa 1 MX COXpaHEHUE B OOPb-
0e 3a XXU3Hb», N3IaHHOTO B 1859 1.

Ho xorna neio 1oXoauT 10 3BOJIOIIMOHHOTO Pa3BUTHS YeJI0BeKa, Ha ro-
nypame (puc. 295) cHauyana u3o0paxeH yesIoBeK ¢ TUIyroM (3emsienaiieir), a
JIMIIb 3aT€M MOKa3aH YeJIOBEK C JIYKOM (OXOTHUK).

Puc. 294. HagspaTtHasi 6aniHs (rorypam) Puc. 295. Omum6ka (?!) Ha ronmypame
XpaMOBOIi OTpaibl ¢ N300paXKeHUSIMU B M300paXkeHNU IpoIiecca IBOTIOLUN
SBOJTIOIITMOHHOTO TIpoliecca Ha 3emite YesioBeKa

VYueHble, KOHEUHO, cpa3sy Xe 00bsIBUJIM MOCIe0BaTeIbHOCTh ITUX U30-
OpakeHUil y>kacHOI OLIMOKOI, Bellb BOIIOLIMOHHAs Teopus JlapBrHa npe-
rnoJiaraeT nepBoHavYaJbHO TMOSIBJIEHUE OXOTHUKOB-cOOUpaTeieit, a TOJIbKO
HaMHOTO TMO03Xe — 3eMJenallleB-cCKOToBoa0B. OMHAKO ecivu IPUHSATH BO
BHUMaHUE NepUOINYECKHUe KaTaKIn3Mbl (METEOPUTHBIE OOMOAPIUPOBKHU,
3eMJIETPSICEHUS M IlyHaMU) Ha 3eMJie, TO MOCIe10BaTeIbHOCTb DBOJTIOLIUMN
yesioBeKa OT 3emiienaliiia K OXOTHUKY, M300pakeHHasi Ha rorypame, BIIOJIHE
00BbsICHUMA.

ITpu conmxenuu JIyHsl ¢ 3emieit Ha 3eMJie HACTYNaJIM TaK Ha3blBaeMble
«CyMepKu». Ha mpoTskeHnu cTosieTrit Ha 3emiie MPOUCXOIUIN BHe3aIHbIe
METEOPUTHbIE OOMOAPAUPOBKU, BbI3bIBAIOIIME MHOTOUKMCIEHHBIE MTOXAaPhI,
U3BEPTaIUCh BYJIKAHbI, IPOUCXOIUIN 3eMJICTPSICEHUST U BO3HUKAIU IyHAMU.
B takux ycnoBusix, [axe rnpyu HATMUUU HAJAEXKHbIX YOEXKUIIL B BUIE MENIep, y
OXOTHUKOB-COOMpATeieil IIaHCOB Ha BBLKMBaHUE MPOCTO He 0bL10. Chenoo-
Hble pacTeHUSI U KOPHEIIObI MOrnbaiy Mpu mnoxapax, >XMBOTHbIE BOJU3U
OT TenIep ObICTPO UCTPEOISTUCH, 2 OXOTUTHCS BAAIU OT MelIep ObLIO Kpaii-
He OITacHO M3-3a BHE3AITHBIX METEOPUTHBIX TOXKIEH 1 TToxkapoB. 111ancer Ha
BbIKMBaHUE ObLIM TOJBKO Y JIIOMEH B Iellepax, KOTOpble HAYYUJIUCh OJ10-
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MallIHUBATh IMKUX XXMBOTHBIX, a TAKXKE BBIPAIIMBATh CheJOOHBIC PACTeHUS
U KOPHEILIOIbI Ha HEOOIBIIMX YYacTKax BOIM3u ot retep. [1pu apxeonoru-
yeckux padorax B rieiepe Cubuay (FOxHast Apprka), KOTopble MPOBOAMINCH
B 1998 1., OBIJIM HalIEHBI JOKA3aTeIbCTBA OJOMAITHUBAHMS JKBOTHBIX Ha-
MMM Tipenkamu 6oJiee 49 Thic. jieT Ha3al. B meliepe ObIM 0OHAPYKEHBI
MHOTOUYMCIIEHHbIE (DparMeHThI KpaCHOM 1 3KeITOI OXPhl BMECTE CO CAeIaMu
oyaroB. Bo3pacT HalineHHbIX apTedakToB mpuMepHO 58 ThIc. JeT. [IpeBpa-
LLIeHWE TTyTeM 00XUTa XKeJITOM OXPhl B KPACHYIO SIBJISIETCSI OMHUM U3 Hanbo-
Jiee paHHUX CBUIETENbCTB HATMINS XUMUYECKUX TEXHOJOTUI Y JTIOACH B
npeBHoCcTH. [Tocie n3MenbYeHNsI TTOPOIITOK KPAaCHOTO IIBETa CMEIITNUBAJICS C
Bozioii. B 0osiee mo3aHuX ciosix nemiepbl Cudyay ObLIM HallIeHbl CMECH TTUT-
MEHTa He TOJIbKO C BOIOM, HO U C MOJIOKOM XUBOTHBIX. [Tonydanack Bomo-
cToiikasi M aTMocepocToliKasi KpacHasi Kpacka. BrojiHe MOHSTHO, 4TO MO-
JIOKO MOXHO OBIJIO ITOJTYYaTh TOJIBKO OT OMOMAITHEHHBIX SKUBOTHBIX.

ITemepsl, Kak MpaBUIO, HAXOAUINUCH B TOpHOM MecTHOCTU. Hebonbine
y4acTKM 00pabaTbiBaeMOIi 3¢MJI1 B TOPHOM MECTHOCTH (BOJIM3U OT 3alIUTHBIX
neuiep) A5 BbIpalllMBaHUS 3J1aKOB U KOPHEIJIOJOB B HACTOSIIIIEE BpeMs
MPUHSTO Ha3bIBaTh... TEPPACHBIM 3emiienearneM. KoHeuHo, myTh OT He0OJIb-
LIKMX 3€MEJIbHBIX YYACTKOB BOJU3U MELIEP N0 CYLIECTBYIOLIUX Teppac ObLT
OYEHb-OUYEHb MOJTUM M 3aHUMaJI AECSITKU ThICSY JeT. [IpekpacHoil mumo-
cTpaleil FopHOM Melephl C PSIIOM PACIIOIOXEHHBIMU ITOocaaKaMU (ppyKTO-
BBIX IepeBbeB U siMca siBisieTcs Teiepa AHa Te ITaxy («Ilemepa 6apadaHa»)
Ha 3HaMeHUTOM ocTpoBe [lacxu (puc. 296). [lemepa nMeeT TIMHY OKOJIO
7 KM ¥ COCTOUT M3 psfia OOIIMPHBIX KaMep. B oqHoIT 13 Kamep cyIecTBoBa-
JIO BoloXpaHWIMILEe. Bxoa B meniepy 3aliMileH KaMeHHbIMU OapbepaMu —
MOT BOWTH TOJIbKO OJMH YeJoBeK. PsioM ¢ meniepoit HaXonsITcsl mocaaku
0aHaHOBBIX MaJibM (puc. 297), aBoKaa0, BUHOIpaja u simca. SIMc — 3To J1u-
aHa, KJIyOHU KOTOPOW AOCTUTaloT 2,5 M B TMHY U BecsT 10 70 K. [To BKycy
OHU HAITOMUHAET CIaaKuii Kaprodenb. CeromHs meniepa siBIsSeTCsT OMHOMN 13
TyPUCTUYECKUX TOCTONpUMeYaTeIbHOCTel ocTpoBa [lacxu.

B Hamwu nHu TeppacHoe 3emiienenue NPpUHSITO CYUTATh OYeHb BhICOKO-
TEXHOJOTUYHBIM BUIOM 3eMJICACIINS, BEAYILLIETOCs Ha KyJIbTUBUPYEMbIX y4acT-
Kax, pacroJIoK€HHbIX Ha HECKOJbKHUX YPOBHSIX FOp B BU/E IIIMPOKUX CTyIIe-
Heit. Teppachl (CTyImeHN) HEOOXOMMMBI TSI KOHCEPBAIIUM TTOYBHI, TS 3a-
MEeIUICHUS WM HeIOIyIIeHsT ObICTPOI 3pO3UH IMTOBEPXHOCTHU 13-3a CTOKA
UPPUTALIMOHHBIX BOM. B yCI0BUSIX rop U MpeAropuii TeppacHoe 3eMyeaenne —
3TO 3aMevaTe/IbHOe UHXKEHEPHOE pellleHUe, KOTOPOMY ITPOCTO HET ajbTep-
HaTuBbI. TeppacHoe 3emiiefiene ¢ APeBHENIIINX BpeMeH N3BECTHO BCeM Ha-
ponaM, KUBYIIIUM B TOPHBIX WJIH TIPEATOPHBIX paitoHax. OHO TTPUMEHSIeTCS
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B Kurtae, MUngokurae, Munonesun, @ununnuHax, Henane, M3paunne, a Tak-
ke B FOxnoit Amepuke (puc. 298, 299).

Ocratku apeBHUX Teppac uMelorcs Ha CeBepHoM Kaskase (puc. 300).

Bb160p KyabTyp [7151 BbIpallliBaHWsI TPU TEPPACHOM 3eMJleIe MU 3aBUCUT
OT 00BbEMa BBITIAAI0IIMX B 9TOI MECTHOCTH OCaIKOB, KJIMMaTa, IpeodJiaaa-
IOI1IET0 HaMpaBJIeHUs BeTpa U ellie psiia ¢akTopoB. B onHux ciayvasix addex-
TUBHEE BbIPAIIMBAaTh PUC WA KYKYPY3Y, B IpYTUX — Yaii, BAHOTpa U ApyTue
KYJIBTYPBI.

Puc. 297. locanku 6aHaHOBBIX MAJbM Yy TIEIIEPHI
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Puc. 298. Pucossie Teppachl B Kurae

i B

Puc. 299. Teppacbl uHkoB B [lepy

[Tpeanonaraercsi, YTo APEBHENUIIUMMU U3 BCEX COXPAHUBILIUXCS SIBJISTIOTCSI
Teppackl, KOTOPbIE HEAAaBHO OOHAPYKEHBI apXe0JI0raMu Ha TEPPUTOPUM CO-
BpeMeHHoIi Poccum, Ha KaBkas3e, B paiioHe Maiikora. CTpouTeIbCTBO Maii-
KOIICKMX PYKOTBOPHBIX TEPPACOBBIX KOMILIEKCOB B TOpax sIBJISIETCS JOKa3a-
TEJIbCTBOM OCEIJIOCTU 1 BEICOKOH MIOTHOCTU IPEBHETO HACEIEHMUSI, BLICOKO-
IO YPOBHSI CEJIbCKOX03SIMICTBEHHBIX U MHXXEHEPHBIX HAaBBIKOB. I1oKka yyeHbIe,
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WCXOMAS U3 HallIeHHBIX apTe(akToOB (OCKOJIKU KepaMUKH, OPyIUs Tpyaa,
KOCTH U MP.), OTHOCSIT CTPOUTEIHCTBO MAUKOIICKMX TEppAC MPUMEPHO K Ha-
yajy 4-ro ThIC. 10 H. 3. Ho Beab 3Tu apTedakThl CBUAETEIbCTBYIOT TOJBKO O
TOM, YTO B YKa3aHHbI MEPUOJI BpEMEHU Teppachl UCTIOIb30BAIUCH IS 3EM-
Jiefienvsi, a He 0 BpeMEeHU CTPOUTENIbCTBA caMuXx Teppac. [1pocto Bce moce-
JyIOIIMe KyJIbTypbl UCITOJIb30BaIM MTOCTPOSHHBIE KEM-TO U KOTJa-TO Teppa-
CBI IIJIS1 CeTbCKOXO3SIMCTBEHHBIX HY K. [10 MHEHUIO YUeHBIX, MaliKOTICKHE
Teppachl SIBJISIOTCS OTHUMU U3 CaMbIX IPEBHUX B MUPE, ITPU 3TOM OHU MaJlo
HCclieoBaHbI. J10JITOKUTEBCTBO TEPPAC ITO3BOJISIET CYMTATh UX CTPOUTENEH
HEMNpeB30WIeHHBIMU MHXEHEPaAMU U MacTepaMu.

Puc. 300. IpeBHue Teppacsl Jlarecrana

Elte pa3 He00X0nMMO OTMETUTD, YTO TEPPACHOE 3eMJIEIETNE — OTO OYeHb
BbICOKOTEXHOJIOTMUHbIM BUJI 3eMJIEIEUSI 1J1sl TOPHO MECTHOCTHU, JIMILIEHHOM
PaBHUMHHBIX YYAaCTKOB M IIOAOPOIHON MOUYBLI. OHO MMeeTCsl Ha BCeX MaTe-
pUKax IjaHeThl, KpoMe ABCTpaini. MecToOHaxoXIeHHsl Ha IJIaHeTe Teppac-
HOTO 3eMJIEICJIMS XOPOIIIO COTJIACyIOTCS C KapTOli 04aroB BO3HUKHOBEHUS
JIPEBHETO 3eMJIe/IeJINSI HA PABHUHHOM MECTHOCTH IMPUMEPHO 15 ThIC. JIeT Ha-
3az (puc. 301), cocraBiaeHHOI1 10 MccienoBaHusIM BaBpuiosa.

YcTaHoBIEHO, UTO B yKa3aHHBIX OYarax paBHMHHOTO 3eMJIeAeIUS UCTIOJb-
30BaJIMCh HE JUKOPACTYIIME, a YK€ CeJIEKIIMOHHbIE COpTa CEMSIH U KOpHe-
ioaoB. CieayeT 100aBUTh, YTO COBCEM HEJIaBHO YUeHbIe 0OHAPYKUJIU, YTO
Ha Tepputopuu JIbsiHoc-ne-Mokcoc (ceBep boauBum) B caBaHHe AMa30oHUU
JPEeBHUMU JIIOJbMU ObLIO co31aHO 0K0JI0 4700 MCKYCCTBEHHBIX «JIECHBIX
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OCTPOBOB». DTH MeCTa 3MMOI HACHIIIIAIOTCS BJIAroii, a JETOM U OCEHbIO 3/1eCh
3acyxa. B TeueHue cezoHa q0x e UCKYCCTBEHHbIE OCTPOBA BO3BBIIIAIOTCS
Hall BOJOM, MMO3BOJISIS CYIIIECTBOBATH JaBHO MOCAKEHHBIM Ha HUX JIEPEBBSIM.
UccnenoBaHHbie yueHbIMU OCTPOBA HECYT Ha ceOe Cie/bl UET0BEUECKOM Ae-
SATeIbHOCTU — OoJiee 10 ThIC. JIeT Ha3aa Ha HUX BbIpalllMBaId MAaHUOKY, CKBOIII
(MyCKaTHYIO ThIKBY) U KYKYDPY3Y.

il Q-n-&r

Puc. 301. Ouaru npeBHero 3eMJjieenus 1o uccienoBaHusiM BaBuiona:
1 — 10>)KHOMEKCUKAHCKMIi; 2 —nepyaHCKuUii; 3 — Cpein3eMHOMOPCKUL; 4 — AOMCCUHCKUI;
5 — IepenHeasuatckuii; 6 — CpenHeasuatckuil; 7 — Muauiickuit; § — Kuraiickuii

CoBepllIeHHO 0YeBUIHO, YTO JUTUTEIbHAS CEJIEKLINS CETbCKOXO3SIACTBEH -
HBIX KYJIBTYP MOTJIa TIPOMCXOINTD TOJBKO Ha YIaCTKAX TEPPACHOTO 3eMIIe e -
nus. CerogHsIIHee pa3HooOpa3ue (ppyKTOB, OBOIIEH U 371aKOB KaXKeTCs
BIIOJIHE €CTeCTBeHHBIM. HO mrKue mpeaky 0moManrHEeHHBIX CeJIbCKOXO035T1 -
CTBEHHBIX KYJBTYP OTIMYAJIUCh OT HUX HE TOJBbKO M0 BHELTHEMY BUILY, HO 1
10 pa3Mepy, BKYCY, ypoxkaitHocTH. Tak, KyKypy3a COBpeMEHHOTO BUIa OblIa
M3BEeCTHA B AMepuKe ellie 0oJiee S ThIC. JIeT Hazal. BeposiTHBIM MpeaKoM co-
BPEMEHHOM KYKYpY3bl SBIISICTCS AUKOpacTyiuii teocuHte (puc. 302) ¢ He-
OOJIBIIIMM KOJIMYECTBOM MEJIKUX TBEPABIX 3€PEH.

Junkopactymias MopKoBb (puc. 303) BcTpeuaeTcs Ha TeppuTopusix EBporib
1 A3uu. Ho KopHerioasl y IMKOM MOPKOBU FOpbKUe U XKEcTKue. CuuTaeTcs,
YTO TIPMBBIYHBIC HAM OPAaHKEBBIE COPTA MOPKOBH C TOJICTBIMU CIATKUMM
KOpHeIUIoJaMu ObLIM BbIBeJEHBI Ha TeppuTopuu [omnaHnmuu.

Orypiibl COBpEMEHHOTO BUIa ObIIM N3BECTHBI B MIHIMM Gosiee 6 ThIC. JIeT
Hazaj. [TogpoOHOCTH celleKLMU OTypLIOB HEU3BECTHBI, HO JUKUE OTYPILIbI
(puc. 304) Bcrpeuatorcs B MHnuu u B Hactosiiee Bpems. OHU MaJIeHbKUE,
TOpbKUE U KOJIOUKE.
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Puc. 303. [luxopactyiiast MOPKOBb Puc. 304. Jlukrie MHAUICKHE OTypLIbI

BriosiHe 3aKOHOMEPHBIM SIBJISIETCSI MHEHUE, UTO IPEBHUE CENEKIIUS U UC-
KYCCTBEHHBIA OTOOP HAIIOMMHAIOT METO/Ibl COBPEMEHHOI TeHHOM MHXXEeHEe-
puu. Ho, BO3MOXHO, UTO IpeBHME BHICOKOKYJIBTYPHbBIE PACTEHMUS SIBJISIIOTCS
YCIEXOM TPAJAULIMOHHBIX METOA0B CEJIEKIIMH, TOKA3bIBAIOIIMX, YETO MOXKHO
JTOOUTHCS U 0e3 MPUMEHEHMSI TeHeTUYECKU MOAU(UIIMPOBAHHBIX OPTAaHU3MOB
(I'MO).

BosHukHOBeHUeE ApeBHEro 3eMJieesIusl Ha paBHUHHON MECTHOCTU MPU-
MepHO 15 ThIC. JIET Ha3a/1 XOPOIIIO COTJIACYeTCs ¢ XPOHOJIOTME KaTaKJInu3MOB
Ha 3emie. [pumepHo 16,1 ThIC. JleT Ha3an oyepeaHoe cOmkeHne JIYHBI ¢
3eMJieii IIPOILIO JOBOJbHO CIIOKOMHO — B XPOHOJIOIMM Maiisl OTMEUYEHBI
TOJIbKO YparaHHble BeTpbl Ha 3emJie, HO HET YITOMUHAHWI O METEOPUTHBIX
OoMOapaupoBKax U noromnax. IlpencraButeu IpeBHErO BEICOKOPA3BUTOTO
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rocyaapcTBa yCIOKOWIMCH U TIPUMEPHO 15 ThIC. JIET Ha3aj CTalM OCBauBaTh
JU1S1 3eMJIeJIeusl OOIIMPHbBIC pABHUHHBIE TEPPUTOPUH 110 BCEH MJIaHETE, UTO
U OTMETWJI B CBOUX MccienoBaHusX BaBuios. [1pu 3ToM MCoIb30BaINCh
CeJIbCKOXO3SMCTBEHHBIE KYJIbTYPbl, MPOIIEALIME JIUTSIbHYIO CEIEKIMIO U
MCKYCCTBEHHBII OTOOP Ha yyacTKax TeppacHOro 3eMyieneus B ropax. [1oato-
MY BITOJTHE €CTECTBEHHO, UTO CPEeIM YUYEHbBIX OIHOI U3 MOMYJSIPHBIX TEOPHUiA
SIBJISIETCS BEPCUS OJJHOTO HApO/ia, KOTOPbI OCBOWJI 3eMJIEIETUE U 3aTEM CBOU
HaBBIKU 3eMJIEJIE/IMS pacipocTpaHu o Beeit 3emiie. CKISIPOB B CBOCH KHU-
re «Hacnenue nessHbIX 60T0B» («bUTBa 32 ypoxkali ...») [5] BbIcKa3bIBaeT clie-
JyIOIIMe MHTePeCHbIE MbICJIU: «...Halu rnpeaku Ob11 abCOMIOTHO YBEPEeHbI
B TOM, YTO BCE MPOU3OIILIO 110 MHUIIMATUBE U TTOA KOHTPOJIEM OOToB, CITy-
CTUBIIUXCS ¢ HeOec. UMeHHO oHM (3T O0TH) MOJI0XUIN BOOOIIE Hayalo
LIMBUJIU3ALIMAM KaK TAKOBBIM, IPEIOCTABUIIM YEIOBEKY CETbCKOXO3SICTBEH -
HbIE KyJIbTYpbI 1 00yYrIv IpueMam 3emiienevsi. Becbma npumMedyaTebHbIM
SIBJISIETCS TOT (DaKT, UTO JaHHAsI TOYKA 3pEHUS Ha TIPOMCXOXIECHHE 3eMJIeIe-
JIUSI TOCITOJICTBYET a0COJIIOTHO BO BCEX M3BECTHBIX pallOHaX 3apOXKaeHUS
JIpeBHUX LIMBUIMU3alMil. B Mekcuky Kykypy3y npuHec Besukuit oor Ker-
Hayibkoatib. bor Bupakoua obyvai 3emiienesinio Jitojieii B mepyaHCKUX AHIaX.
Ocupuc gan KyaeTypy 3emiieaennst HapogaM Dduonuu (T.e. AOUCCUHUN) U
Erunra. [llymepoB npuo6iiianu K CeTbCKOMY XO3SIUCTBY DHKU U DHIUIb —
Ooru, CITyCTUBIIIECS ¢ HeOeC 1 MPUHECIIINE UM CeMeHa MIIIEHUIIBI U STIMEHST.
Kwuraitiiam momoranm B ocBoeHnM 3emiienenis «HedecHbie [ernm», a B Tuber
«Bnagpiku Myapoctu» rpuHecu (ppyKThl U 3J1aK1, HEU3BECTHBIE 10 TOTO
Ha 3emJie».

W ewe [4]: « ...IIpumeuartenbHbI (haKT: HUTAE, HA B KaKUX MUpax U Jie-
reHJ1ax, YeJ0BeK JaXe He MbITaeTcsl TOCTaBUTh ce0e UM CBOMM IpeaKaM B
3aCJIyTy OCBOEHUE CEJIbCKOT0 X03s1iicTBal!!».

YuursiBast Bce BBIIETPUBEAEHHOE, MOXHO C/ieaTh BBIBOI, UTO pa3me-
LeHue N300paXkeHus 3eMJIeMallleB-CKOTOBOIOB paHbllle N300pakeHUs
OXOTHMKOB-coOUpaTesiell Ha rorypamMe xpama B UHAUMCKOM ropoje Maxa-
Oasurypam (cM. puc. 295) He SBJgeTCs OILIMOKOM, a COOTBETCTBYET UCTOPU-
YeCcKMM peaiisiM Tiponuioro Ha 3emje. OTHOCUTEbHO O€30MacHO OXOTOM U
co0MpaTeIbCTBOM I'PUOOB, S0/ U CheJOOHBIX PACTEHUN CTaJI0 BO3MOXKHO
3aHUMATbCS TOJIBKO MOCJIe CTPOUTEILCTBA B TOPHOM U JIECUCTOI MECTHOCTSIX
MHOTOUYUCJIEHHBIX IOJIbMEHOB (CM. pUC. 253), ABISIONIMXCS JOCTATOYHO Ha-
JIEKHOM 3alIUTON OT METEOPUTHBIX OOMOAPAUPOBOK U CBSA3aHHBIX C HUMU
MoXapoB, B HAaM0OOJIee IYCTOHACEICHHBIX TEPPUTOPUSIX TUTAHETHI.
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3. XPOHO/10InA KATAKZIN3MOB HA 3EMJIE B MPOLWLJZIOM

3.1. MpeAnOCbINKMN K COCTAaBNAEHUIO XPOHO/I0TUU

B ocHOBY paccMmaTprBaeMoii XpOHOJIOTHH IPEBHUX KaTaKJIM3MOB Ha 3eM-
Jie TIOJIOXKEHBI CIeAYIONINe MaTepUabl:

— yCTaHOBJIEHHbBIE (PaKThl MaleHUsI OTPOMHOI0 acTepouaa (CIyTHUKA
Jlynpi?!) y mobepekbst ABCTpalii M1 MaCCOBOI'O IIEPMCKOI'O BEIMUPAHUS KM -
BBIX OPTaHU3MOB Ha 3eMJie mpuMepHO 250 MJIH JIeT Ha3ax;

— MCCIeIOBaHMS YUeHOTO-TiaJleoHToI0Ta EdhpeMoBa ToHIBaHCKHX OT-
JIOXKEHUIA;

— YCTaHOBJIEHHBIN (baKT MajeHusI OrPOMHOTO acTepouaa (CIyTHUKA
Jyuer?!) B FOkarane (LlentpanbHast AMeprka) 66 MITH JIET Ha3aJl ¢ BO3MOX-
HBIMU MpolieccaMu TOpooOpa3oBaHUsl, TepeMEICHUS U TOAHATUS A1Ha Tu-
XOTO OKeaHa;

— TMPEANoIOXKEeHNE aBTopa O TaAeHUHM OTPOMHOTO acTepouaa (CIyTHUKA
Jlynwi?!) B paitone @uaunmnuHckoro Mopst 50—55 MIIH JieT Hasaz ¢ oopa3o-
BaHMeM MapuaHCKoro xkesroba n «be3musr YemneHmKkepa», a TAKKe BO3MOXK-
HBIMM IIpolieccamMu Topooopa3zoBaHus (I1iMaaiickue ropbl, ropHasi cucTeMa
Anbiranb B Kurae u ropel MoHronmmn);

— WCCIIeI0OBaHNE aBTOPOM IMTPUYHH (DOPMUPOBAHHUS TTOJIOCH MEJIOBBIX OT-
JnoxeHuti or Kutas no Bennko6putaHuu (¢ 10ro-BoCTOKA Ha ceBepo-3ara)
M0 HaIpaBJeHUIO TaJieHusI acTepounia B pailoHe Tuxoro okeaHa MpuMepHO
22 THIC. JIET HA3aI;

— pe3yJIbTaThl apXeO0JIOTMYECKMX pacKomnok B remiepe Cubumy B FOxHO
Adpuke, npoeneHHbie B 1998 1. Jlunom Younu;

— IaHHbBIE aPXEOJIOTUYECKUX UCCIEA0BAHUIA 00 MICUE3HOBEHU N HEAHIEP-
tajnblieB B EBpornie nmpumepHo 30 ThIC. JieT Ha3aj;

— WHAYUCTCKAs XPOHOJIOTHS, TIOATBEPKIaeMast XpOHOJIOTHe KatacTpod
(ConHir) Maiis;

— cBeaeHus u3 Tpyna Manedona «Eruntuka» u nuanoros I1narona «Tu-
mei» u «Kpurnii;

— uccliegoBaHus yuyeHbIX-repourepuanien [TosHanckoro u Kucca, ka-
carolImecs rmaaeHus Ha 3eMITIO JIEISTHOTO cnyTHUKA JIYHBI TpruMepHO 22 ThIC.
JIET Ha3anm;

— uccienoBaHus aHIMYaHuHa YépuBapaa, CBSI3aHHbIE ¢ TUOEJIbIO JIETeH-
IapHOTO KOHTMHeHTa My B TuxoMm okeaHe M IpeBHEi MUBUIM3AIIMEH
Haakans;
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— Marepuasbl UCCIEAOBAHNS POCCUIMCKOTO yIeHOT0-(hU31Ka, UCTOpUKa
u niucatens CKIISIpoBa;

— uccrnenoBanus yueHbix KanudopHuiickoro ynusepcutera (CIIIA)
2015-2018 rr.

ABCTpaIMICKMMM YICHBIMU YCTAaHOBJICH (haKT MageHuUs acTepouraa y 1o-
Oepexxbs ABcTpaiuu ImpuMepHo 250 MIIH JieT Ha3ad. DTOMY IIEpUOAY COOT-
BETCTBYET BEJIMKOE TIEPMCKOE BHIMUPAHUE XKUBBIX OPTAHU3MOB U PaCTCHUIM
Ha 3eMJie: BEIMepJIO OKOJIO 73 % Ha3eMHBIX XKMBOTHBIX U pACTEHUI 1 OKOJIO
96 % MOPCKUX KMBOTHBIX U OpraHu3MoB. [IpemnoaaraeTcsi, 4To MPUMEPHO
B OTOT K€ NepHOoJl BpeMEHU MPOU3OIILIO MajJieHUe acTeporia B pailoHe 3eM-
JI1 Yuikca B AHTapKTuae. TaM oOHapy»eH Kpatep AuamMeTpoM 0ko1o 500 kM.
VYuensblii-najaeoHTONIOT 1 Iucatenb EppeMoB B cBoeit kHuUre [2, ¢. 351, 352]
OTMEYaeT, YTO PaCITOIOKEHNE TOHABAHCKUX OTJIOXKEHU (TEMHBIE COJTH Ke-
Jie3a ¢ ocTaTkamu (hJIOPhI FOXKHBIX MaTePUKOB) B KOHLIE TTIEPMCKOTO Iepuoja
CBUIETEIbCTBYET O TOM, UYTO OCh BpallleHUs 3eMJIH Jiexkasa B IMJIOCKOCTH
SKJIMTNITUKU — TIJIOCKOCTU BpallleHusI TjiaHeT BoKpyr CoJsiHIa. DKBaTop TOro
repuoaa BpeMeHU ObUT TIePIIeHANKYISIPEH COBPEMEHHOMY 3KBaTODY.

ITo daxrty mageHust acrepounaa B FOkarane (LleHTpaibHast AMepuka) mpu-
MepHO 66 MIIH JICT Ha3a/l 1 Hauyajla BBIMUPAHUsI TMHO3aBPOB UMEETCSI OTPOM-
HOe KOJIMUeCTBO UCCAe0BaHUi U MH(OpMaLIMK, TTO3TOMY aBTOP HE BUAUT
HEoOXOIMMOCTHU B ee TToBTOpeHUU. ClieayeT OTMETUTD, UTO Ha MPOTIKEHUMN
nocaenHux 540 MuTH JieT Ha 3eMJie YCTAaHOBJICHO MMSITh KPYITHBIX MaCCOBBIX
BbIMMpPaHUI XMBOTHBIX 1 pacTeHUl U ropsiaka 20 MeHee 3HauuMbIx. Hau-
0oJiee BEPOSITHO TO, UTO BCE BHIMUPAHUS CBSI3aHbI C METEOPUTHBIMU OOM-
OGapaupoBKaMU U MaJeHUSIMU aCTEPOUIOB Ha 3eMJIIO, a TAKXKE MX MOCe-
CTBHSIMH.

[Tpu uzyyeHnn MaTepuaiioB y aBTOpa MOSBUIIOCH TIPEANOIOXKEHNE, UTO
MajieHre acTeporaa B paitoHe DUINTIITMTHCKOTO MOPST MOTJIO UMETh MECTO B
JTaJIEKOM IIPOIIUIOM Y MPOM30LLI0 MIPpUMEPHO... 50—55 MuIH jieT Ha3aa (BO3-
pact [MManmaiickux rop), 4To MPUBEJIO K 3HAYNUTEITHBHBIM TTOTHATUSIM KOPBI
3eMii1, B TOM 4uciie, K oopazoBaHuio [nmanaiickux rop (puc. 305) ¢ Benu-
yaiilreil BeplnHoil Mupa ropoit dsepect (puc. 306) BeicoToit 8848,86 M.
MapuaHckuii xen006 (puc. 307), rayouHoi okoso 11 KM, Tak:Ke MOXKET SIB-
JISITBCSI CJIEJIOM YIIaBIIEro acTepoua.

B niporiecce mccnenoBaHmii, pe3yabTaThl KOTOPBIX TPUBOISTCS B pa3ie-
ne 3.2.2 JaHHOI KHUIM, ObUI CAEJaH BBIBOM, UTO IOJIOCA 3aJIeXKei MeJia OT
Kuras no Benukoopuranuu (puc. 308) morjia o0pa3oBaTbhCsl 3a CUET ABOI-
HOTO TMepeMeleHUsT OTJOXEHU I MeJia, BhI3BaHHbBIX MaJieHUEeM acTepOrI0B B
IOxarane 66 miiH JieT Ha3an U B paifoHe Tuxoro okeaHa 22 TbIC. JIET HA3a/l,
U3 IpeBHeiIIero Ha rjaHeTe Tuxoro okeaHa.
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Puc. 305. Tumanaiickue ropsl Ha KapTe MUpa



Puc. 306. Topa DBepecT ¢ YETKO BBIPaXKEHHOI CIIOUCTOCTHIO —
WCTOpUEN IlyHaM1 Ha JTaHHOU TepPUTOPUU B TTPOLLTIOM (?)

ITpu uzyueHnu apredakroB (IpeBHe1IE
HAKOHEYHUK JUTS CTPEJIbI M UTJIa, YKpaIIeHUs
M3 paKylIeK, OCTaTKN KPACHOU OXPHI, aHTH-
cenruyeckas MoACTUIKA U3 TpaB U Ip.) Tie-
mepsl Cubuny (puc. 309) ucciemoBarenn
0o0paTWIi BHUMaHME Ha TO, YTO IPEBHHUE TeX-
HOJIOTMY He pa3BUBAIOTCS HENPEepPHIBHO.
BMecTo 3TOro oHM MOSIBISIOTCS, MCYE3aI0T U
BHOBB ITOSIBJISIIOTCSI, YTO COOTBETCTBYET ClIe-
Hapuio, B KOTOPOM, B IEPBYIO OUepe/ib, UCTO-
pHUUYECKHE W SKOJOTUIECKIE COOBITHS, a He
WHTEJJIEKTyaIbHOE Pa3BUTHUE OTPEACISIIN
cylllecTBoBaHMe obuTareseit reiepbl Cudu-
ny. 1o pesyabratam uccienoBanuii JIuHa

Puc. 307. MapuaHckuii xeynoo Yoniu n3 ButBatepcpaHICKOro YHUBEPCH-
c «besanoit Yennenmxepa» teta ropona Moxanuec6ypr (FOAP) 6butu
YCTAHOBJICHBI IIECTh ITIEPHOI0B OONTAHUS B
nemiepe Cubumy co 3HaYMTETLHBIMU TTPOMEXKYTKaMU BpeMEHHM, KOTaa Tie-
1epa obuta HeoOuTaeMou. JITUTeIbHOCTh TaKKMX TPOMEXKYTKOB COCTaBJISIET
9,1—13,3 Teic. neT. Tak Kak nemepa CuOuIy HaXOAUTCS BCEro B 15 KM OT
mo6epexxbss MAIMiicKoTo oKeaHa, TO yKa3aHHBIE TTOCTKATaCTPOpUUIEKUE Tie-
PUOIBI OTCYTCTBUSI OOUTAHUS TeIIepbl MOTYT ObITh BbI3BAHBI OTPOMHBIMU
IIyHaMH TIpU O0YepeaHOM yaajJeHUM (TpaBUTAIIMOHHBIN OTPHIB) JIYHBI OT
3emiu.
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Puc. 308. Mnmoctpaliys MeJoBOTo neproaa Ha 3eMJjie B Kapbepe, T100bIBaIOIIEM MeJl

Puc. 309. IMeniepa Cuduny (pazmepom 18x55 M) npu apXeoJOrMIECKUX packorkKax

Psi1 coBpeMeHHBIX yUeHbIX CYUTAET, YTO 3a CBOIO McTOopuio [MOpantapckuii
npouuB (puc. 310) HEOMHOKPATHO OTKPBIBAJICS U IIEPEKPHIBAJICS BCAEACTBHUE
LIyHaMU 1 3eMJIETPSICEHUIA.

KocBenHo 310 moaTBepkaaeTcss oouTaHueM Ha ckase [nopanTap HeOOIb-
11I0T0 KOJIMYecTBa 0epOepriiCKIX MaKakK, B TO BpeMsl KaK OCHOBHBIM MECTOM
uX oOuTaHus SABJIsI0TCI ATinacckue ropsl (Mapokko, Aykup 1 TyHuc) Ha
MIPOTUBOITIOJIOKHOI cTopoHe [MOpanTapcKoro mpoJmaa.
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Piri Reis.

fotkie o, TURNISH
AIHLINES

Puc. 311. [ubpanrapckuii nmponus Ha KapTe [Tupu-penca

Ha xapre [Nupu-peurca nokaszansl [Mbpanrapckuii mpoaus, mpoJiuBbl boc-
(op u dapnanemnnl (puc. 311). A 3T0 3HAYUT, UTO U Ha OoJiee IPEBHUX Kap-
Tax, ¢ KOTOpbIMU pabotai [Mupu-peuc, 3TU NMpoauBbl TakKe ObLTU 0003Ha-
yeHbl. JIpeBHUE KapThl MOIJIM ObITh CO3AaHbI TOJBKO 10 TMOEINU IPEBHETO
BBICOKOpa3BuTOro rocygapcrna 12 800 et Hazam, Tak Kak IJIs MX CO3TaHUs
TpeboBajzach a3poPOTOCHEMKA.

WMHayucTckas XpOHOJIOTHS yCTaHABINBAET YeThIPE 3PbI — MEPUOIIBI MEX-
Iy Katakjim3dmamu Ha 3emiie. [1o moBoay MHAYHCTCKOM XpoHonoruu 2Kupos
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B cBoeli kHure [1, ¢. 370] nuiier, YTo coriacHO 3TOi XpoHosoruu «Benukast
fora» uin «Benukuit BeK» COCTOUT U3 YEThIPeX 3P, CBI3aHHBIX ¢ BOSBHUKHO-
BEHWEM U pa3pyllieHreM MUpa. B cBoto ouepenb Kaxaast 3pa MMeeT TaK Ha-
3bIBa€MbIC «CYMEpPKM» KaK IMPEIIIECTBYIONINE, TAK W TTOCIEAYIONIINE TIPO-
TeKaHWIO COOCTBEHHO 3Bl M COCTABIISAIONINE NECATYIO YaCTh MOCTIETHEH.
IlepBast apa — Kpuratora — 400 + 4000 + 400 = 4800 neT; BTOpas spa —
Tpetatora = 300 + 3000 + 300 — 3600 yieT; TpeThst 3pa — JBanaparora — 200 +
+ 2000 + 200 = 2400 neT; yeTBepTast, coBpeMeHHas 3pa — Kammtora = 100 +
+ 1000 + 100 = 1200 neT. OnHaKO aBTOP HE COMIACEH C PACUETOM «CYMEPEK»,
onrcaHHBIM 2KMPOBBIM, ¥ CIMTAET, YTO TOJIHKO 001I1ast TPOIOJIKUTEIIBHOCTD
«CYMEpPEK» MOTIJIa COCTABJISITH MPUOIU3UTEIBHO AECATYIO YaCTh MPOAOTIKM-
TeJIbHOCTU 3pbl. B 3TOM ciyyae monyyaroTcs clieayrolne MpoaoKUTE I b-
HOCTH «CyMepeK»: TiepBasi apa — 400 jiet; Bropast apa — 300 j1eT; TpeThs 5pa —
200 et u yeTrBepTas 3pa — 120 net. B pazmene 2.1.5 naHHOI KHUTH TaeTCs
noapoOHOe 00bsICHEHNE TTpoaoJKUTeIbHOCTH CoTHIT (KaTaK/IM3MOB Ha 3eM-
JIe) TI0 XpOHOJIOTMM Maiisl. YUuThiBas, 4To Bropoe CoJjiHlie Maiisl COOTBET-
CTBYET NEePBOIi 3pe MHIYUCTCKON XPOHOJIOTHUM, TTOIyYaeM ClIeayIoIIre Mpo-
JOJKUTEIbHOCTU «CyMEPEK» MO XPOHOJIOTMU Makisi U UHIYUCTCKON XpOHO-
norun: Bropoe CosHue Maiist — 364 roga, neppas apa — 400 siet; TpeTbe
Connue maiias — 312 net, Bropas apa — 300 siet; yeTBepToe CosHIIe Maiisas —
156 et u TpeThsa spa — 200 jet. [Tonyyarorcst o4eHb OJIM3KUE IPOIOIKMI -
TEJBbHOCTH «CyMepeK» Ha 3eMJIe IO XpOHOJOTHY MaiisT ¥ IO MHIYUCTCKOMN
XPOHOJIOTUH, YTO HE MOXKET OBITh CTYYaifHOCTBIO. B OTKOppeKTHpOBaHHOM
BUIIE TTOTYYal0TCS CIICAYIONINE TTePHUOIBI MEXKITy KaTaKIIM3MaMy Ha 3eMJIe TI0
WHAYUCTCKOM XpoHoJsioruu: nepsast apa — (4000 + 400) = 4400 net; BTOpas
apa — (3000 + 300) = 3300 aeT; TpeThs apa — (2000 + 200) = 2200 neT; yeT-
Beprasi a3pa — (1000 + 100) = 1100 ner.

E1ie pa3 o0OpailiaeM BHUMaHKeE Ha TO, YTO XpoHoJiorust Karactpod (CoJtHI)
Ha 3eMJie, KOTOPOU TIPUAEePKUBATCH Malisl, He COTEPKUT MPSIMBIX TaHHBIX
0 MIPOAOIKUTEIBHOCTH MEPHOI0B MEXITY KaTacTpodaMu, HO YKa3bIBaeT Ha
MPOAOKUTEIbHOCTh CAMUX KaTaKJIM3MOB, TaK Ha3bIBAEMbIX B MUHAYUCTCKOM
XPOHOJIOTUU «CyMepeK», KOTaa U3-3a MeTeOPUTHBIX 00MOApAUPOBOK U CBSI-
3aHHBIX C HUMU ITOXAapOB, a TaKXKe U3BEPKEHUI BYJIKAHOB IIPOUCXOANIIO
3agbiMiIeHre aTMocdepnl 3emin, 1 CoiHLIa He ObLIO BUAHO naxe mHeM. Ko-
HEYHO, He ObI0 BUAHO U JIyHbI HOUbIO. [TpOIOIKUTENBHOCTD «CyMEPEK» HA
3emie ucuuciasiach crojetusimu. M nepsoe Conanue (rudeap ConHua),
TO €CTh HACTYIIJICHUE «CyMepeK», TT0 XpPOHOJIOTUH Maiisl 1 B COOTBETCTBUU C
IPYTUMM pacCMaTPUBaeMBIMM JaHHBIMHU CJIEIYeT OTHOCUTH K IIEPUOIY OKO-
JI0 22 TBIC. JIET Ha3a.
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Erunerckuii xxpery ManedoH siBiaseTcs aBTopoM Tpyjaa «Erunrtuka»
(Mcropusa ErunTa), HamMcaHHOTO UM B TpeTheM Beke 10 H. 3. ComepkaHue
«Eruntuxm» siBisiercst 6a30B0i OCHOBOI IS UCCIIEIOBAHUI BCEX COBPEMEH -
HbIX erunTosioroB. Uctopuio Erunra MaHedoH neauTt Ha TOAMHACTUYECKU A
¥ IUHACTUYECKUI Tieproabl. [1pomnomKuTeIbHOCTh TOTMHACTUYECKOTO Tie-
puoaa Erunta 10 ThIC. JIeT, KOTOPBIi pa30MBaeTCs Ha JBa Iepruoa Ipoaoi-
SKUTEJIbHOCTDIO 9 ThIC. JIET U 1 ThIC. JIET COOTBETCTBEHHO. [1pOI0/KUTENBHOCTh
JUHacTUYecKoro nepuoaa ucropuu Erunra (nepuona npasieHust 314 nuHa-
ctuit papaoHoB) cocrasiseT 11 025 net. Takum o6pazom, MaHedoH naet
nH@OpMaILUIO, YTO U3BeCTHAs eMy uctopus Erunra navanace 21 025 ner
Hazazd. bosiee panHeit ungopmanuu o Erunrte y Hero He 0bu10. IpeBHErpe-
YeCKUi yueHblIt, punocod u nucaresb [11aToH, XKUBIINI MOUTH Ha CTOJIETUE
paHbliie MaHedoHa, B cBoux auanorax « Tumeii» u « Kputuii» yka3piBaeT 1Be
BaxkHbIe gathl: 10 360 yieT Ha3zag — obpa3oBanue Erumnra (T.e. Hauayio JUHAa-
ctuyeckoro neproaa Erunra), 11 360 jtet Ha3ag — rubenb ATJIaHTUIBI U psiia
JIPYTUX rocyaapcTB (B TOM 4ucie 1 npa-Ipenun). 3aech ciaeayeT o0paTUuTh
BHMMaHUE Ha JOCTaTOYHO OJIM3KYIO MPOAOKUTEIbHOCTh IMHACTUYECKOTO
nepuona B Erunre B Tpymax Manedona u [Tnatona (11 025 met u 10 360 jet
COOTBETCTBEHHO). OUeHb XOPOILIO KOPPEJUPYET C YKa3aHHBIMU IaTaMU Tpa-
(buK nTMHAMMKU POCTa YMCIEHHOCTU HaceaeHus 3emiu (puc. 312). [TpomoJ-
Kag rpadukK O6ojiee yeM Ha 7 ThIC. JIeT Ha3ajl, Mbl ITOJydaeM YMCICHHOCTh
HaceJIeHUsI, OJIM3KYIo K Hytio, mpuMmepHo 10,25 TeIc. et Ha3ax. [Tocie rpaH-
JMO3HEMIIMX LIyHaMU, CBSI3aHHBIX C 'PaBUTALIMOHHBIM 3axBaToM JIyHbI 3eM-
Jieit mpumepHo 11,5 ThIC. 1eT Ha3aa, YUCIEHHOCTb HaceeHUs1 3eMJI1 CoKpa-
Tujaach 10 MuHuMyma. Hamomunaem, uto 11,5 Thic. JileT Ha3ag — 3TO AaTa
rudenu AtiaanTtuabl, npa-Ipeuun, npa-Erunta, Hlymepa, Mexaypeubs U,
BEPOATHO, psAa IPYTUX TOCYIapCTB.

VYuenbie [TosHaHckuit 1 Kucc, ocCHOBBIBasICh Ha MCCIEI0OBAHMSIX KaJeH-
napst Ha «Boportax Connua» (puc. 313) B xpame Kamacacaiis B Tuyanaxko,
TIPUILIIY K 3aKTI0YEHUIO0, YTO MaleHNe OTPOMHOTO HEOECHOTO TeJa (CITyTHH -
Ka JIyHbI WiIn acTepouia) Mpor301ILI0 0KOJIO 22 ThIC. JIET Ha3al, MOC/Ie Yero
0e3JIyHHOE BpeMsi, 0 KOTOPOM ITOBECTBYIOT JIEr€HAbl HEKOTOPBIX HAPOA0B,
npoaosxkanock eure 10 500 net. UmeHHo ¢ nmosiBieHueM JIyHbI yueHble CBSI-
3bIBAJIM TUOEIb ATJIaHTUIHL.

MHoroeTHre U KpOIIOTAUBbIE UccienoBaHus YepuBapaa yoeauTe IbHO
JIOKa3bIBaIOT CYILIECTBOBAHUE JeTeHAaPHOTO KOHTMHEeHTa My (cM. puc. 391)
¢ MeTpononueit uuBuan3aiuy Haakans B TuxoM okeaHe ¥ €ro YyHUUTOXEHUE
B pesyJibTaTe Katakiau3Mma. [1pu aTom yacth KojoHuii nuBuansanuu Haaka-
J1s1 coxpaHuiack. I1o ganHbeiM YépuBapaa rmepuom CyleCTBOBaHMS LIMBUJIM -
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3auuun Haakang HaumHazcsa okoso 50 ThIC. JIET Ha3ad U 3aKOHYUJICS OKOJIO
12 TBIC. JIET HAa3a.I, YTO HE IIPOTUBOPEUYUT IPYTUM UMEIOIIMMCS JaHHBIM IIpU
COCTaBJICHUM XPOHOJIOITMU IPEBHUX KATaKJIU3MOB.

.'/H‘
JIMHAMMWKA POCTA YUCNEHHOCTW HACENEHWSA S3EMHOTO LLIAPA
MNP 4en.
Rl | 2000
Bmapa 131 mn | |- 6
1990
Smnpn 295 il | 5
1980 )
Amnpp 420 Ml | 4
1950 L9
2 mnpg 530 mnn
1900 L,
1 mnpg 660 mnn
1000 1500 1 L
10mmH 50 MaH 230 maH 05maH 440 mns 950 MR
I Ll L T T T T Ll
7 Thic. MeT 2 ThiC. NeT 0 400 800 1200 1600 2000 rope!
[OH3. [OH3.

Puc. 312. Ipaduk pocTta YUCIIEHHOCTU HaceJeHUs 3eMIun

Puc. 313. Bopora Conniia ropona TuyaHako. bomusust
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HMHTrepecHOe, ¢ TOUKM 3pEHUS UCTTOJIB30BaHUS TEXHUIECKOTO U UCTOPH -
YecKOoro Matepuaja, uccliefoBaHUe T10 MpeaBapuTe/IbHON OlleHKe palioHa
MageHus OrPOMHOTO acTepouaa BeIMoJHEHO CKISIPOBBIM M TIPUBEACHO B
kHure [6]. Pacuertsl, BeimoiHeHHBIe CKIISIPOBBIM, OPUEHTHPOBOYHO OITpe-
JeJIATU MeCTO MafaeHus1 B GPUIMIITMHCKOM MOPE OTPOMHOT0 acTepounaa (CIyT-
Huka JIyHbI?!), a Takke ObIBILIee MecTOHaxoxaeHre CeBepHOTro nostoca 3eM-
u B Ipennanauu. IpaBaa, cam CKIISIpoB mpenanoJjarai, 4YTo IPoU30III0
MaJieHre OTPOMHOTI0 aCTepou ia, He UMetolero K JIyHe HUKaKoro OTHOIIEHHSI.
Bricoko orieHuBast mpoBeaeHHoe CKISPOBBIM MCCIeIOBaHUE, CEAYeT OT-
METUTb, YTO AaTUPOBKA MaJeHUsT Ha 3eMJTI0 OTPOMHOTI0 acTepouia, KoTopasi,
o mueHuio CkisipoBa [6], COOTBETCTBYeT neproay okoJjio 10,5 ThIc. et Ha-
3a1, He siBIIsgeTcst yoenutebHou. [pn mageruu acteponna B GUIATIITTHCKOM
MoOpe, B MIEPBYIO OUYepeb, TOJDKHO OBLIO MOCTpaaaTh HaceIeHue A31MH, a He
CpenuzeMmHoMopbsi. UMetonuecs nemorpadpuueckue ganueie [10] cBuae-
TEJILCTBYIOT 00 00paTHOM — OoJiee 8 ThIC. JIET Ha3ad HaceJeHue A3UU CyIle-
CTBEHHO mpeBbilano HacegeHue EBporbl. [Tpu natuposke CkisipoBa BO3-
HUKAIOT HECTBIKOBKHM 10 BpEMEHM U3TOTOBJIECHMS IPEBHUX TeoTrpadMuecKux
KapT (cM. puc. 48), TouHee NepBOUCTOYHMKA ITUX KapT, U KAMEHHOTO IJIO-
oyca Cotomaiiopa (cM. puc. 54). [IepBOMCTOUHUK UMEIOIIUXCS IPEBHUX KapT
(kapta [Tupu-peunca u ap.) MOT ObITh U3TOTOBJIEH TOJIBKO 10 TMOEIU APEeBHE-
ro BBICOKOPa3BUTOIO TOCyIapcTBa 0Koio 12,8 ThIC. J1eT ToMy Ha3ad. KameH-
HbIl T100yc CoToMaiiopa 10JiKeH ObITh U3rOTOBJIEH 3HAUUTEJILHO paHbliIe,
TaK Kak MMeeT OYeHb CYIIIECTBEHHBIC OTIMYMS B KOHDUTYpaLIM MaTEPUKOB
OT MePBOUCTOYHUKA ApeBHUX KapT. I nusMeHeHus1 KOH(bUTypaly MaTepruKoB
B TuxoM okeaHe KaK pa3 ¥ MOTJIM TTPOM30MTH MPH MaJeHUM OTPOMHOTO acTe-
pouna. [Tagenue acteponna B paitoHe OUIUTIITMHCKOTO MOPSI, TI0 MHEHHIO
aBTopa, MorJio mpou3oiTu He 10,5 ThIc. JIeT Ha3ad... a mpuMepHo 50—55 MiIH
JIeT Ha3af.

CnpaBo4Hble maTepuanbl

B 1984 r. akcneanums, KOTopyto Bo3rnaeasa reosor dnvac Cotomaiop,
B 9KBaZOPCKOM rOpHOM maccuBe Jla MaHa, B TyHHe e Ha rybuHe cBbiwe
90 m yaanocb 06HapyxuTb 300 apTedakToB, B TOM Yncae — APEBHUN
rnobyc 3emaun (cm. puc. 54). Ha oKpyrnbiii BaiyH HaHeceHbl M306parkeHusa
MmaTepurKoB. OT COBPEMEHHOTO rMobyca KaAMeHHbIN I106yc UMeeT Lenblin
pPAL UHTEpPEeCHeNLWNX OTAnYKNIA. Ha KameHHOM rnobyce ACHO pasnymMmbl
AneHHUHCKMIA 1 BankaHckuii nonyoctpoBa, Mepcruackuii 3anme, Meptsoe
Mmope 1 MHaocTaH. x n3o6paskeHna Mano OT/IM4atoTCA OT COBPEMEHHbIX.
OpHaKo gpyraa ctopoHa 3emaun oT KOro-BoctouHoit A3um go AMepuKku
MMEET CYLLLEeCTBEHHbIE OT/IMYNA B O4EPTAHUAX MaTepunKoB. OTCYTCTBYIOT
Kapubckume octposa 1 ®nopmaa. B Tuxom okeaHe HUMKe 3KBaTOpa pac-
MOJIOXKEH MMraHTCKMI OCTPOB, MPUMEPHO PABHbIM NO pa3mepy COBPeMEH-
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Homy Magarackapy. ANoHWA ABNAETCA He OCTPOBOM, @ BXOAWT B TMraHT-
CKUIA MaTepPUK, yXo4ALWLNM K beperam AMepUKM 1 Aasieko NpocTupato-
LKIACA Ha tor. MI3BECTHbIM yYeHbIN-NasieoHTONOr U NucaTenb Eppemos
334,0/110 A0 HaxoXAeHUA KameHHoro rnobyca CoTomaopom obpatuan
BHMMaHWE Ha OMYCKaHWe 3eMHOM KOpbl B palioHe TUXOro okeaHa. B ogHom
M3 UHTEPBbIO OH OTMETUA crieaytollee: «KpynHble BepTUKabHbIE Nepe-
MeLLEeHNA 3eMHOM KOpbl YCTaHOB/IEHbl B 061acT TUXOro okeaHa. 34echb
W B APYTMX MecTax oKeaHorpadbl CTONIKHY/IUCb C ABNEHUAMM, KOTOpPbIE
MOTYT 6bITb 06BACHEHbI TO/IBKO NPY AONYLWEHUN KPYMHbIX NOAHATUNA U
OMYCKaHUM, C Pa3Maxom B TbICAYN METPOB, MPOUCXOAUBLLNX B COBCEM
HeJaBHee, BO3MOXKHO JlaXe B UCTOpUYecKoe, Bpems. TakoBbl, Hanpumep,
naockosepxune Balkn-naockoropbs Ha rybuHe 2 TbiC. M, MOBEPXHOCTb
KOTOPbIX MOr/1a 6bITb BbIPOBHEHA /1LWb HA HeBonbLwon rnybuHe nam Bo-
obue Ha cywe». Kak 6bl noateep:kaan cnosa Eppemosa, B 1985 r. Ha
AMNOHCKOM OcTpoBe MoHaryHu nog, 8ogoi Ha rmy6uHe 5 m 6bin 06Hapy-
YK€Hbl MHOTOUYUCNEHHbIE KAMEHHbIE coopyKeHus (puc. 314), BospacT
KOTOpPbIX MoT 6bITb 60onee 16 Tbic. n1eT, a B 2022 1. rpynmna y4eHblx, 3aHu-
MaBLUAACA nUccnegoBaHMem AHa TUXOro okeaHa Hegaseko oT MaBalies,
06HapyKMNa Ha BepLUMHE NOABOAHOM FOPbl Y4aCTOK AOPOrU, MOLLEHHOWN
KENTbIM Knupnuyom (puc. 315).

Puc. 314 . TTonBoIHbIE KaMEHHbIE COOPYKeHMs ocTpoBa MoHaryHu

Puc. 315. Yuacrok goporu Ha gHe Tuxoro okeaHa
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Bce nmMeromumecs mpotrBopeuns B ucciaenoBaHu CKIsIpoBa CHUMAIOTCS,
eCJIi MPUIIEPKUBATHCS BEPCUM aBCTPUMCKUX U HEMELIKMX YYEHBIX O MaJIeHUU
Ha 3eMJII0 aCTepoua IMIPUOJIM3UTENILHO 22 ThIC. JIET Ha3ad. DTOT CPOK XOPO-
1110 BIOUCHIBAeTCsI B XpoHOoIoruio Katactpod (ComnHir) Ha 3emie, KOTOpoit
npuaepxuBaiIuch Maiisi. [lageHue acteporaa NpUBeso K IJ100aJTbHOMY I10-
tory Ha 3emiie (riepBoe CouiHLe Maiist), JIyHa e, ocBOOOAMBIIIUCH OT CBOE-
TO CITyTHUKA, YBEJIMYMIIA PACCTOSTHUE OT 36MJIM M, COOTBETCTBEHHO, IJTUHY
cBoeit opouThl BOKpyr CoJiHIIa, YTO U MPUBEJIO K YBEJIUYEHUIO TTPOIOIKM -
TEJIbHOCTH TIeproza ee ouepeIHOro commkeHus ¢ 3eMieii B 7/3 pasa (coot-
HOIlIEHUE TTPOIOKUTETLHOCTU BTOPOTro U repBoro CoJiHLIa 0 XPOHOJIOTUU
maiist). BoaMoxkHbIi criyTHUK JIYHBI He cpa3y yrnaj Ha 3eMITio, a Ha KaKoe-TO
BpeMsI IIpeBpaTUIICS B CITyTHUK 3eMun 1 3aTMeBai CoJiHLe Kaxable 24 THs,
0 YeM IMOBECTBYIOT pUCYHKHM KajeHaaps: Ha Boportax CosHua (cm. puc. 313)
ropoja Tuyanako B boninsuu. B onpeaeneHHbIe eproibl BpeMeHU Ha Hebe
MOXHO ObLTO HaOmoaaTh aBe «JIyHbl». [logTBepXKIEHUEM 3TOMY SIBJISIETCS
OpOH30BEIH AUCK (puc. 316), HaiimeHHBIHN B 1999 I IByMSsI «4epHBIMU apXeo-
JloraMu» BO BpeMsI HE3aKOHHBIX pacKOITOK Henaeko oT ropoaka Heopa B
repMaHckoit 3emyie CakcoHusi-AHXabT. [1o HaaMuKMio NaTUHbBI (OKMCHOM
TUIEHKH) Ha METHOM JHCKE €ro BO3pacT ObLI OPUEHTUPOBOYHO OIIEHEH B
18 ThIC. JIeT, YTO TOCTATOYHO OJM3KO KO BpeMEHHU TMaJeHusl acTepouia Ha
3emito. IlageHue orpomMHoro acrepouna B TMXxoM okeaHe MPUMEPHO
22 THIC. JIET Ha3aJI ITPOU30ILI0 BOCTOUHee DUITUITITMHCKOTO MOPS M TIPUBE-
JIO K YHUUYTOXEHUI0 KOHTUHEHTa My. U, NeiCTBUTETbHO, MOTJIO SIBISITHCS
MPUYMHOUN U3MEHEHUSI MOJIOXKEHUST ocu BpallieHUs1 3emiu (rosoxeHus Ce-
BEpPHOTO TTOJII0CAa CO CTApOTo Ha HOBOE).

Puc. 316. Heb6ecHprit nuck u3 ropoga He6pa ¢ ConHieM,
3Be31aMU U AByMs MecsiuaMu (JlyHaMu)
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B 2015 . yuennie u3 Kanudopuuiickoro ynuepcuteta (CIIIA) Bo r1aBe
¢ Bennu Bonbd6ax u [Ixeitmcom KeHHeTOM 00HApYKMJIN, YTO CJIOU IPYHTA
Bo3pactoM 12 800 net B Ipennanauu, CeBepHoii u FOxHoit Amepuke u EB-
porne (puc. 317) conepxxaT HaHOaIMa3bl. HaHoamMa3bl 00pa3yroTcs 13 YaCTHLL
yrjepoja Ipu BEICOKOM JaBjieHuu U Temiepatype Boiiie 1800 °C.

Puc. 317. Cxema pacnipeesieHUst HaHOaJIMa30B B TpyHTe Bo3pacTtoM 12 800 yet

Takast TeMnepatypa J1OCTUTaeTCsl MPY CTOJIKHOBEHUU 3eMJTU C aCTEPOUIOM
WY TSDKEJIBIMU XKeJIe3HBIMU MeTeopuTaMu. [103%ke 3TUMM 3Ke YIeHBIMU ObLITO
YCTaHOBJIEHO, UTO 3eMJISI B TO XK€ caMOe BpeMsi Oblila MOKPbITa TOHKUM CJI0EM
IUIATUHOUPUAYEBOM MbUIK. B 1po0ax jibaa Toro e Bo3pacTa, B3SIThIX B AH-
tapkTtune, [pennanany u Poccuu, Hallui aHOMaTbHO BHICOKHE KOHIIEHTpa-
1IMY HUTPATOB, OKCAJIaTOB, alleTaTOB M COJIe MypaBbMHOM KUCIOTHI. DTU
BelllecTBa MOSIBJISIIOTCS TIPU CrOpaHUU 6MoMacchl. UYTOOBI TTOTYyINTh TAKHE
KOHLIEHTPALIMK, HAI0 GbLIO CXeub BCE XIBOE Ha TUIOLLAIM OKOJIO 10 MITH KM?.

Yro KacaeTcs HaIlpaBICHUI ABVKEHUS IIyHAMM, BO3HUKAIOIIINX B TIPO-
LIJIOM TIPU TIepUOANYECKOM ynaaeHuu JIyHbI oT 3eMau (TpaBUTALIMOHHBIN
OTPHIB), TO OTHUM M3 JOKA3aTeIbCTB IBIKEHUS IyHaMM cO cTOpoHBI CeBep-
Horo JIemoBUTOro okeaHa sIBISIeTCs MOPSIIOK PACTIONOKEHUST MECTOPOKIEHUI
HMCKoIlaeMoro TorumiBa B 3anagHoii Cudupu. MMest Liesblii psia 10Ka3aTeIbCTB
TOT0, YTO MPUUMHOI 00pa3oBaHUs YIJis, He(THU U ra3a sIBISIOTCSI METEOPUT-
HbIe 60MOapANPOBKHU TOPPSHUKOB, ClIeAyeT 00paTUTh BHUMaHUE Ha TO, UTO
B KpYITHEMIIIEM pocCUiickoM HedTera3oHocHOM OacceiiHe B 3anagHoi Cu-
oupu (puc. 318) omke Bcero K CeBepHomy JlenoBUTOMY OKeaHy pacIiojio-
JKE€HBI KPYITHEHIII1e ra30Bble MECTOPOXACHUS — YpeHTrolickoe, MenBexkbe
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u SImOyprckoe. FOxxHee HaxoAsITCSI KpYIMHEHIIMe MeCTOPOXIeHUS HeTH, a
Ha tore 3ananHoit Cubupu B Ky3zb6acce HaXoIsITCst KpYIHENIIe MECTOPOXK-
JIEHMS YIIA.

Wl > 10 vapar

-l-lnmmr
-o.i-lm\pj\'r
B <04 mapar

Puc. 318. 3anacel HeTH HedTerazoHoCcHbIX OacceiiHoB Poccun

ITpu nBuXeHUM 1iyHaMu co ctopoHbl CeBepHoro JlenoBUTOro okeaHa
BJIAXKHOCTb OOILIMPHBIX TOPGSTHUKOB 3ananHoit Cubupy 10KHA ObLIa yMEHb-
matbest. [ToaTomy B HanboJiee ChIpbIX TOPGhSTHUKAX 00pa30BbIBAJICS MPEUMY-
ILIECTBEHHO Ia3, B MEHEE ChIPbIX TOPpGhSIHUKAX — HEMThb, B CyXUX TOPGhSIHU-
Kax — yroyib. B Ky3bacce 1ocTaToOuHO MHOTO TJIMHBI U TJIMHUCTBIX TPYHTOB,
a 9TO SIBJISIETCS] CBUACTELCTBOM MCUEPIIaHMST MOIITHOCTH IIyHAMU, KOTOPbIe
HecyT MeJibualilline YacTUIbl TJIMHBI BIUIOTH JI0 TTIOTEPU CKOPOCTU CBOETO
IBUXKeHMsI. PacrionoxeHue 1€ccoBbiX 0TyIoXeHU B Cubupu u Axytuu (cMm.
puc. 330) Takke MOXET SIBISITbCSI KOCBEHHBIM MOATBEPXKIAESHUEM ABUXKEHUS
LyHamu co ctopoHbl CeBepHoro JlenoBuroro okeaHa. O6pa3oBaHME JIeCCO-
BBIX OTJIOKEHUI B €BPONEHCKON YaCTU MOXET SIBJISITBCSI CIEICTBUEM KOM-
OMHMPOBAHHOI'O BO3AEUCTBUS IIyHaMHU CO CTOpoHbl MHauiickoro u AtjiaH-
TUYECKOro oKeaHoB, a Takxke CeBepHoro JlemoButoro okeaHa. Tak, mpoxost
yepe3 YpajabCcKue ropbl, IlyHaMu co cTopoHbl CeBepHoro JlenoButoro okea-
Ha 3aXBaTbhIBaJIO MeJIbUaiiiline 4yacTUILIbl MeTaMop(hUUeCcKOro rueiica, Kaosu-
HUT, ¥ cOpachiBaio X B OpeHOYprckoii 00aactu, GopMUpyst MECTOPOKICHUS
OeJoil rMHbBI — KaojauHa. Obpa3oBaHue JECCOBBIX OTI0XeHUM B KuTae, Be-
POSITHO, UMeeT IpyTyto MpuunuHy. CBETI0-XKENThIN, XENThIA, PbIXKeBaThIi
WJIK CBETJIO-Cepblii JJEcC 0OpasyeTcsl MPU CMELIMBAHUM YaCTULL TIEPEHOCUMOM
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LIlYHAMU TJIMHBI U3 MOYBBI M MEJIKMX YaCTUI] PA3JIUUHBIX MECTHBIX TTOPO/I.
Kpome 3T0T0, CBUIETETHCTBOM MOIIHBIX IlyHAMHU CO CTOPOHBI CeBEpHOTO
JlenoBUTOrO OKEaHa MOTYT SIBJIIThCSI MACLITAOHOE CKOILJIEHNE OCTAHKOB Ma-
MOHTOB Ha Oepery peku bépénéx B Axyrun (cm. puc. 292), naTupyemoe cpo-
KoM 12—14 thIc. JleT Ha3axa (KaTakiauaM 12,8 Teic. JieT Hazan?!), 1 HelaBHO
OTTasIBIIIME YYACTKM BeUHOU Mep3sioThl B AAkytum (puc. 319). ITox cioem
BEPXHEro rpyHTa HAXOAUTCS CJIOM YMCTOTO 3aCOJIEHHOTO JibJa TOJIINHON B
HECKOJIbKO METPOB, M TOJIbKO HUKE pacIioiaracTcsl TpoOMep3IInii TPYHT.

Puc. 319. Crnoii 1pna mox rpyHTOM Ha MaMOHTOBOI Tope Han pekoit Anman. Poccus

CnpaBoyYHbIii maTepuan

LlyHamMun — A/IHHblE BOMHbI, MOPOXAAEMble MOLLHbIM BO34EACTBUEM
Ha BCIO TOJILLY BOAbI B OKeaHe uau Apyrom sogoéme. MepsBoe Hay4yHoe
onucaHue uyHamu aan Xoce ae Akocta B 1586 r., Korga B ropoge /luma
(Mepy) nocne moLLHOro 3eMNETPACEHMSA LlyHAMU BbICOTOM 25 M BOpBanoch
Ha cywy Ha pacctoaHue 10 Km. CKOpOCTb LlyHamMM B OKeaHe MOXKeT [0-
cturatb 900 KM/4, a Ha KOHTMHEHTanbHOM Wwenbde — 300 Km/uY. Mpwn
TaKOW CKOPOCTM LlyHaMW BCe CMeTaeT Ha CBOEM NyTU — AepeBbs, IPYHT
M NMOCTPOIKU. BbICOTa CaMbiX MOLLHbIX M3BECTHbIX M 3aPerMcTpupPOBaHHbIX
LyHamu Ha Ansicke cocTasnsana 67 m (1964) n 500 m (1958). Camoe cmep-
TOHOCHOE LyHamu Habnoganocsk B KOro-BoctouHot Asum B 2004 .

Ha 6peHgosom doTo (puc. 320) SlabopaTtopum ruapodmnsnMKu noys
(SHP), KoTopas ABnAeTcs YacTblo BareHMHreHCKoro Hay4Ho-1uccnenoBa-
Tenbckoro yHusepcuteta (WUR) B HuaepnaHaax, AeMOHCTpUpyroTCA
rPYHTOBbIE OT/IOXKEHUA LLyHAaMM PAa3HOM MOLLLHOCTM: HUMKHUIN IIMHUCTBIN
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rPYHT — cnaboe LyHamu, BblLLe CAOM KPYNHOM ra/ibkh — MOLLHOE LlyHa-
MM, eLle Bbille Me/IKMe KaMHU C MeCKOM — LlyHaMu cpefHein MOLLLHOCTH
M CaMbli BEPXHUM CNIOIN U3 KPYMHbIX KAMHEN — KaTacTpoduyeckoe Ly-
Hamu. BeposATHO, BCE 3TO OTHOCUTCS K LlyHaMM CO CTOPOHbl CeBepHOro
NepoBuTOro okeaHa. MPUYNHOM KaTacTPODUUECKOTO LLYyHAMMN MOXKET
ABNATLCA, HANPUMEP, NaZeHne acTeponsa B MOPE UAM OKeaH, a TaKKe
3emneTtpsaceHune. Unun 3axsat JIyHbl FpaBUTALMOHHBIM Nosiem 3eMan nNpu-
mepHo 11,5 Tbic. neT Hazag?! B nocnegHem cayyae c/iov ranevyHmKa 4on-
*KEH COOTBETCTBOBATb LlyHaMW NMPUMEpPHO 22 TbIC. NET Ha3a, Npu NafeHum
acTepoua B paiioHe TUXOro okeaHa...

Puc. 320. IpyHTOBBIC OTJIOXKEHUS LIyHAMU Pa3HOI MOLTHOCTH

KocBeHHBIM TTOATBEpKIEHNEM OTHOTO M3 HAaIpaBIeHU ABVKECHUS ITy-
HaMmu co cTopoHbl MHAMIICKOTo oKeaHa SIBJsSIeTCSl U3BMEHEHME COCTaBa IPyH-
TOB B ceéBepHOM HarpasieHuu oT KpacHoro mops (puc. 321). Illynamu Ha
CBOEM MYTH 3aXBaThIBACT I'PYHT U JBMXKETCS MO CYIIIe CO CKOPOCTHIO OKOJIO
300 km/4. Tepsist CBOIO MOIITHOCTD, IIyHAMHU IMepBOHAYATEHO cOpackIBaeT 60-
Jiee TSDKeJbI IPYHT (KPYITHbIE U CpeHUe KaMHU), 3aTeM 0oJjiee MeJIK1e KaM-
HU (TaJIEYHUK), ITOCJIe YeTO COpachIBAET MECOK 1, B KOHIIE CBOETO IBUKEHMUS,
cOpacbiBaeT HanboJiee JErKylo YacTh CMBITOTO TPYHTa — IIMHY. [IpeBHue
KaMeHHBIe coopykeHns B M3pane u Typlinu 3achITIaHbBI CI0EM IpYHTA (TOJI-
LIMHOM 0KOJIO 7 M) ¢ KpYIHBIMU KaMHsIMU (cM. puc. 354, 355). CeBepHee o
YepHOMOPCKOMY Mo0Oepeskbio NIYT CHavala MPeuMYIIeCTBEHHO TaJeIHbIC
isku (puc. 322), a 3aTeM yxKe recuaHble (puc. 323). Eiie ceBepHee, Ha YKpa-
WHe, IO CJIoeM YepHOo3eMa, CpeIHe TOMIIMHON OKOJIO MeTpa, HaXOHATCS
MJIMHUCTBIC TPYHTHI JOCTATOYHO OOJIbIION ToMIIMHEI (puc. 324). I1poxoas
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yepes ropbl KaBkasa 1yHamMu 3aXBaThIBaJIO MeJbYalIlIe YacTUIIBI THelica
(TpeIMHOBATOTO IPaHNTA), KAOJTMHUT 1 COPACHIBAJIO MX B KOHIIE CBOETO ITyTH,
00pa3yst MECTOPOKIEHMs O€JI0M ITMHBI (KaoJMHA) Ha TEPPUTOPUN YKPAUHBL.
MecropoxkaeHust 00pa3yloT «YKpauHCKUI KaOJUHOBBIN MOSIC», KOTOPBIi
TSIHETCS TIOUTH Ha ThICSIy KUaoMeTpoB oT [losecks mo I1pra3oBbs.

Puc. 321. Kapra k cxeme IBUKEHUST IlyHaMU CO CTOpOHBI MHaMiicKoro okeaHa uepe3
KpacHoe mope no Harpasienuto: Mzpawnsb, Typuus, YepHoe Mmope, YkpanHa

Puc. 322. Taneunsie mastku . Coun
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Puc. 324. Mopo3oBckuii pa3pe3 Ha YKpanHe ¢ MOITHBIMU CIOSIMU TJIMHUCTOTO TPYHTa
HaJ 3ajeXaMu Oyporo yris

Molb IryHaMu €O CTOPOHBI ATJIAHTUYECKOTO OKeaHa YaCTUYHO racujiach
aTJaHTUYeCKUMU mobepexxbsiMu EBporibl U Apprku, KAMEHUCTOE THO KO-
TOPBIX 3aKaHUMBAETCS TOBOJIbHO Y3KMMMU Mojiocamu necka (puc. 325). [pu
LIlyHaMM 4acTb BOJIbI C FaJbKOU M MeckoM noranaia B CpeauseMHOe Mope
ToJIbKO uepe3 [ubpantapckuii nposus. Ho 3achimaHHble KAMHSIMU €BpOIIEHi-
ckue ropoza [apux, Pum u Adunsr (puc. 326—328) MOryT CBUAETEILCTBO-
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BaTh 00 OU€Hb MOIIIHOM IIyHAMHU CO CTOPOHBI ATJIAHTUYECKOTO OKeaHa, BO3-
HUKIIIEM, BEpOSITHO, 0K0JIO 11,5 ThIc. JleT Ha3axn mpu 3axsate JIyHbI rpaBUTa-
LIMOHHBIM TTI0JIeM 3eMiid. B 3TOM cltydyae aTiaHTUUecKOe ITo0epeskbe BEICOTOM
B HECKOJIBKO JECSITKOB METPOB HE SIBUJIOCH ITPETPAIoN JIsT LYHAMMU.

Puc. 325. Insxnas 3ona [1paiia-ne-/lona-Ana. ITopTyramms

Puc. 326. TpuymdbanbHas apka. [Tapux, @panums
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Puc. 327. 3aceimannbiii Konuseit. Pum, Mtanus

Puc. 328. Adunbl ipu packonkax. [permst

Takoro >xe MHeHUSI TIPUIEPXKUBAJICS aBCTPUHACKUI UCCIIENOBATETb MHXKE-
Hep Tanc Xépourep. Bot uto nuiet 06 aToM ncciienoparene XKupos [ 1, c. 364,
365]: «HeckoabK0 OCOGHSIKOM CTOUT TaK Ha3bIBaEMOE «YUeHHE O KOCMUYE-
ckoM jbae (Welteislehre), runoresa, npeajgoxeHHast B 1912 1. aBcTpuiickum
nHxxeHepoM XEpourepoM. Lllkoma Xépourepa (ymep B 1931 1.) 11o3xe IbiTa-
Jlach CO3J1aTh U3 CBOE JOKTPUHBI HEUTO BPOJIe YHUBEPCa, OOBSICHSIIOIIETO
uctopuio CoJIHEUHOM CUCTeMbI, 3eMJIM U YeaoBedyecTBa... C MosBIeHUEM
coBpeMeHHOM JIYHBI TEpOUTe pUaHIIBI CBSI3BIBAIOT TAKKe THOETh ATTAHTHAIBI.
I1pu cBOEeM NTpUOIMKEHUU HOBBIH CITYTHUK SIKOOBI CTSIHYJI BOIBI OT ITOJIIOCOB
K 3kBatopy. O0e BOJIHBI, CeBepHas 1 103KHAsT, BCTPETUBIINACH, CO3IaTN BO-
JSTHO BaJI BBICOTOM B HECKOJIBLKO COT METPOB. MHOXKECTBO CTpaH, MPHUMBbI-
KaBIIIMX K Oeperam okeaHoB, ObLI0 3aTOIJIeHO. TaknuM 00pa3oM, TTPOU3OIILIU
OKpaWHHBIE U Cpeanu3eMHbIe MOpPs. [ToMUMO TOTO, MPUOIMKEHUE CITYTHUKA
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BBI3BAJIO MTOIBEM BYJIKAHUYECKON MarMbl M3 HeAp 3eMII, TIOUEMy ee Tep3a-
JIX 3eMJIETPSICEHUS U BYJIKAHUYECKUE U3BEPKEHUS. .. ».

Yro KacaeTcs BBICOTHI BOJIH IIyHaMM, TO OHa He mpesbiiiaia 400 M, Tak
Kak JipeBHUeE ToA3eMHble Topoaa Mapeia u beiit-IyBpuH (Teppuropusi co-
BpeMeHHOro M3pauisi), KoTopble HaXOAsTCS Ha XoaMax BbicoToit 10 400 M,
He ObLIY 3aTOTICHBI.

3.2. [nMHa u men — CBUAELTENIN KaTaKIM3MOB Ha 3emne
3.2.1. [nuHa B cocTaBe rpyHTa, NepeHOCMMOro LlyHamm

ITapenue orpomHoro actepouna (crnytHuka JIynei?!) B paitone Tuxoro
OKeaHa JOJI)KHO ObLIO BbI3BaTh TMTAHTCKUE LIyHaMU, KOTOPbIE MOTJIU Tepe-
MECTUTBL OTPOMHBIE KOJIMYECTBA TPYHTA Ha JIOCTATOYHO OOJIBIITNE PACCTOSTHUS
oT nobepexbs Tuxoro okeaHa BHYTPb OKPYXXalOIIUX OKeaH MaTepUKOB
(puc. 329).

[

Anmapkmuda L,fr—_—!_::%

Puc. 329. Marepuku, okpyxatomue Tuxuii okeaH

OcoOblif MHTEpeC B COCTaBe MEPEHOCUMOIO IIlyHaMU TPYHTA BbI3bIBAET
IJIMHA, TaK KaK e¢ MeJIbYailiine YacTUIIH IIPU TIepeMeIIMBAaHNN TTOUBBI
BCIUIBIBAIOT HAa MOBEPXHOCTb BOABI U MEPEHOCATCS HAa OYEHb OOJIbILINE pac-
CTOSTHMS, (HOPMUPYS ¢ O0JIee KPYITHBIMU YaCTUIIAMU MECTHBIX TPYHTOB JIEC-
COBbIE, CYTJIMHUCTHBIC U ITTMHUCTbIEC OTJIOXKEHUsI. Hanuure Takux oTJa0KeHU
SIBJISIETCST KOCBEHHBIM TIOATBE PXKACHEM BO3HUKHOBEHMSI TUTAHTCKUX ITyHa-
MM B TIPOILLJIOM, YTO, B CBOIO O4Yepe/ib, MOATBEPKAAeT MPUIMHY BOZHUKHO-
BEeHUs IIyHaMM — TTafieHre B TMXOM OKeaHe OTPOMHOTO acTepOu/Ia.
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CnpaBoYHbIN maTepuan

[MMHa COAEPKUTCA NpaKTMYeckun B ntoboii nouse. Bec 1 m3 cyxoii B
nopotke ranHbl 900 Kr. [MHa He ABNAETCA PAacTBOPMMbIM BELLECTBOM.
Ecnv nonoXKmMTb KOMOYEK [IMHbI B CTaKaH C BOAOMW, TO OHa PACKUCHET U
NIAMKET HA AHO CTaKaHa PoBHbIM cioem. Mpu B36aNTbIBaHMM BOAbI B CTa-
KaHe IMMHa NoOAHUMETCA OAHOPOAHOM MyTbto, KOTOpas byaeT nocTeneHHo
ocefiaTb Ha LHO CTaKaHa, NOKa He OCAZET TaK e poBHbIM cnoem. Ana
NoJly4eHMA MNHbI U3 NOYBbI B3ATbIN 06bEM MOYBbI (OYMLLEHHBIN OT Op-
raHMKM) NnepemeLlnBaeTca B @MKOCTM C BOAOW, NOC/Ae OTCTanBaHUA BEPX-
HUM CNOM BOAbI C eLe 3arpA3HEeHHbIMM YacTULL @MU IMHbI C1MBAETCA B
Apyryto emkocTb. [lobaBnserca Boaa, v rpAasHan rMMHUCTas CMecb BHOBb
nepemelumnsaeTcs. BHoBb nocne oTcTanBaHUs BEPXHUI CnoM Boabl ¢ 6o-
Nlee YNCTbIMM YaCTULLAMM [NINHbI CIMBAETCA B YNCTYIO EMKOCTb. lMoBTOpAA
3TOT NPOLLECC HECKO/IbKO Pa3, MOXKHO MOyYUTb BOAHYO B3BECH OYULLEH-
HOW rnHbI. DUNBTPYA NONYYEHHYIO B3BECh Yepes TKaHb, NoJly4aem Ha
TKaHW 0CAA0K YNCTOM MINHBDI.

Mpy OKeaHCKOM LyHaMK, KOTOPOE CPbIBAET U NepemMeLLMBAET NOYBY
Ha Cylle, YacTULbl IMMHbI OKa3bIiBAKOTCA HA MOBEPXHOCTM BOAbI U Nepe-
HOCATCA LyHaMW BHYTPb KOHTUHEHTOB WM OCTPOBOB, GOPMUPYA NNHU-
CTble OT/IOXKEHUSA (NEcc, CYTMHKU U INHbI).

LlyHamu, BO3MOXKHO, MOXET NepeHOCUTb CO AHA OKEAHOB N KPACHYIO
rnyboKOBOAHYIO INKUHY. [MMHA nMeeT Bypblii, LLOKONAAHbIN UIN KOPUY-
HEBbIW LBET, PeXXe — KUPNUYHO-KPaCHbIWA. B TUXOM OKeaHe TaKas runHa
NnoKpbiBaeT okono 35 % Bcero AHa, B UHANNCKOM M ATNAHTUYECKOM OKe-
aHax — NpMMepHO YeTBepTb BCEro AHa.

CBeTJIO-3KEeThIN, 3KeIThII, pbIxKeBaThII UK CBETJIO-CEPblii IEcC 00pazy-
eTCcs TIPU CMEIIMBAHUY YAaCTUIL IIEPEHOCUMOM IIyHAMU [JIMHBI U3 TTOYBHI U
MEJIKMX YaCTUIL pa3IMYHbIX MECTHBIX ITOpo/. [JIMHa 13 MouBbI MOIJia repe-
HOCHUTbCS LIyHAMM Ha OYEHb OOJIbIIIME PACCTOSIHUS OT MobdepexXuit u odpa-
30BBIBaTh OOLIMPHBIE IO MUIOLAAN 3ajieku Jécca. [Ipu mageHuu orpoOMHOrO
actepouna B TuxoM okeaHe JIECCOBBIE IIATO MOIJIK 0Opa3oBaThcst B Kutae,
CesepHoit 1 KOxxHoi1 AMepuKe, a Takke Ha octpoBax. M oHu Tam nmerorcs!
HNmerores néccorie m1aTo U B HoBoli 3enanauu. B ABcTpanuu 00JbIIyIO
YacTh TEPPUTOPUU 3aHUMAIOT HE IPUTOIHbIE JIJIsT 3eMJIeICIINSI ITYCThIHU C T1eC-
YAHBIM IPYHTOM U3 IbIJIEBATHIX U MECYAHBIX YACTHULL U COAEPKAHUEM TJIMHBI
10—30 %. CooTHoOIIeHIE ITeCKA U CYTJIMHKA B TTeCYaHbIX TPYHTAX COCTABIISIET
npuMepHo 3:1. [TaxoTHbIe 3eMJIM B ABCTpaIMU 3aHUMAIOT BCETO 3 % CyIlIu.

JIéccoBoe muiaro B Kurae (puc. 330, 331), BcpenHeii yacTu bacceiiHa peku
XyaHX3 UMeeT TUIoImans okoso 430 Teic. KM2. BblcoTa I1aTo Hax ypoBHEM
mops coctapisieT 1000—1500 m. [Tpu HATMYMU HEMHOTOYMCIEHHBIX CKaI-
CTBIX MECTHOCTEH T1JIaTO, B OCHOBHOM, 00pa30BaHO OTJOXEHUSIMU Jiécca,
TOJIIMHA KOTOPHIX B cpenHeM cocTaBiiseT 50—80 M, mecramu pocturas 180 m
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u 6osee. ITinaTo moyiHOCTRIO Oe31ecHO. MCTOPpUKU CUMUTAIOT, YTO JIECCOBOE
J1IaTO — OJIHO U3 MECT, IJIe 3apoXKIaiach IPeBHsIsI KUTalcKas IIMBUIM3ALIMS
(Bcg mpenblIAylas [MBUIM3aLMS OblJIa YHUUTOXEHA IlyHaMu?!).
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Puc. 330. JIEccoBbie omnoxeHus B EBporne (A), Cubupu, AAxyrun u Kurae (B)

Puc. 331. JIéccoBoe muiaro Ha ceBepe Kuras
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CnpaBoYHbIii maTepuan

MNocne obpasoBaHUA mowHelwero féccoBoro nsiato B Knutae n néc-
COBbIX OT/I0XKeHWUM B MOHIroainm 0bbl4HbIM ABIEHUEM 34ECh CTANN Nec-
YaHble Bypu 1 OTPaXKEHHbIN APKMIA CONHEYHbIN cBeT. CypoBbI KAMmat
3aCTaBWU COXPaAHUBLUEECA MAIOYNCTIEHHOE HAaCeNEHNE STUX TEPPUTOPUNA,
rnasHbIM 06pasom B MOHronmnu, npucnocabameaTbes K CO34aBLUIMMCSA
ycnosuaM. U y3Kkue rnasa ¢ sSnMKaHTYCOM CMOTMIN AaTb 3aLUUTY NHOAAM OT
necyaHblX 6ypb M APKOro CONHEYHOTO CBETa. INUKAHTYC (¢« MOHTO/IbCKas
CKNafKa») ABNAETCA CKAALKOW, KOTOPasa NPUKPbIBAET CIe3HbI BYropok.
MoxoKasa Ha aNMKaHTYC CKNaaKa ecTb Uy bylumeHoB AppuKu. Y espo-
nenues cnesHbli BYropok OTKPLIT U [1a3a KaxkyTcs bonblie u wupe. Ha-
INYMeE aNMKaHTyCa ABNAETCA XapaKTepHbIM MPU3HAKOM NpeacTaBuTenei
TaK Ha3bIBaEMOW «MOHIO/IOUAHONY packl. KMTalLbl, ANOHLbI, MOHTO/IbI
W Apyrve a3maTckue Hapoabl MWweHbl HEOHBX0AMMOCTU NPULLYPUBATLCA,
obeperas rnasa ot BO3aeNcTBUA HebNaronpuATHbIX NPUPOAHbIX GaKTO-
poB. CunTaeTcs, YTO y3KMe rnasa y Nto4er Ha YKa3aHHbIX Bbllle TeppUTo-
pUAX NOABUAMUCH He paHee 13 TbiC. NeT Ha3af, YTo BMOJIHE COOTBETCTBYET
BEpCUU NafleHns acteponaa B palioHe GUANNMNUHCKOrO MOpPA OKOJO
22 TbIC. NneT Hasaa,. M, cnepgoBaTeNibHO, HUKAKOM MOHIO/IONAHOM pachl He
CYLLLeCTBYET, @ NPOCTO NPOU30LLJI0 NpucnocobneHune nogen onpeaeneH-
HbIX TEPPUTOPUI K USMEHUBLUMMCA CYPOBbBIM YCIOBUAM XKU3HU. Y Npes-
KOB 3TUX Ntogel bbinv obbluHbIe 11333, KaK 1y eBponenues. Bo3aMoKHO,
npeaKn <K MOHTOI0MAHOM pacbl» BblM MOXOXKM Ha YUTypoB ¢ 60/1bLLIMMMN
KpacuBbIMM razamun. Mnudom ABNAETCA U HU3KUIA pOCT NpeacTaBuTenei
MOHTO/IONAHOM packl. TaK, COrAaCHO AAHHbIM MOHUTOPUHrA, B 2022 T.
CpeaHUn poCT KUTANCKOTrO MY»KUYMHbI cOCTaBuA 169,7 cM, a *KeHLWMHbI —
158 cm. CpeaHuit pocT BbETHAMCKUX MYXKUYMH cocTaBnaseT 162,1 cm, a
*KeHWwMH — 152,2 cm. HanomMHMM, YTO Y HalIMX NpeAKoB HeaHaAepTanbLEeB
CpenHUn POCT MYKUYMH COCTaBNAN OKOMO 165 cm, a KeHWwmH — 153 cm.
B 3aKntoueHMe cnefyeT OTMETUTb, YTO KUTENU A3UN MMEIOT HEMHOTO
6os1ee TEMHYHIO KOXKY, YeM eBpONneiLLbl, HO HUKAK He NPUAYMaHHYO y4ye-
HbIMW-PACUCTaMMU XKENTYHO KOXKY.

Tak¥Ke MHTepecHo, Y4To B NOAYNyCTbiHe 06V B MOHIONN JOBONBHO
MHOrO JIEcca, YacTo NoA HEBOMbLLMM CI0EM NecKa. [PYHTbI 3aCONEHHbIe.
Cnoit nousbl o4eHb Hebosblok, 30-50 cm 1 He bonee. Bce nccnenosa-
Tenu MoHronmn egMHOAYLWHO OTMEYatoT, YTO NpoLecchl ropoobpasosa-
HuA B fobM Npowan coscem HepasHo. Mpu ropoobpasoBaHNM BBEPX
NogHAINCL CIOM MENI0BOTO Nepmnoaa C MHOFOYNCAEHHbIMW NepemeLlaH-
HbIMW OKaMeHeNoCTAMM ANHO3aBPOB, KPOKOAM/IOB, Yepenax U Apyrnx
LPEBHUX KMBOTHbIX. Bce nepeyncneHHoe o4eHb XOPOLLO BNUCbIBaeTCA
B BEPCUIO NafeHMA OTPOMHOTIO acTepouns B TUXOM OKeaHe NpUMepHO
22 TbIC. €T HA3a/, M MOLLLHOTO LlyHaMM, a TaK¥Ke Nepmuoanyeckmnx LyHamm
B NPOLU/JIOM, BEPOATHO, CO CTOPOHbI CeBepHOro Jlef0BMUTOroO OKeaHa.
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ITpuynHO1 yKa3aHHOTO BBIIIE PACTIONOKEHUS JECCOBBIX OTIOXEHUN B
Cubupu u AKyTuu MO IBASITbCS IlyHaMU co cTopoHbl CeBepHoro Jleno-
BUTOTO OKeaHa, BOZHUKAIOIIME ITPU TPaBUTALIMOHHOM OTphIBe JIYHBI OT 3eM-
JIX TIOCJIE UX OUepeTHOTO COMXKeHMsI B IpoliioM. [TpeaiiecTByroliue yHa-
MU c(HOPMUPOBAIHN HA ITUX XKE TEPPUTOPHUSIX TIMHUCTHIE WJIM MEJIKO-aJIeB-
POIUTOBBIC IPOCJION MEX Ty IutacTamu yriist (puc. 332). JIéccoBbie OTI0XKEHUS
B €BPOIIEICKON YacTH, BEpOSITHO, (DOPMUPOBATUCH TTOCJIE IIyHAMH CO CTO-
POHBI TpeX oKeaHOB — ATiiaHTUYeckoro, Muauiickoro u CesepHoro Jleno-
Butoro. JIeccoBoe iato Kurasi BHITJISIAUT HA 9TOM (hOHE aHOMAJIME, YTO
elle pa3 NoATBepKaeT BEPCUIO MajeHusl acTepousa B TMXOM oKeaHe TpU-
MEpHO 22 ThIC. JIET Ha3ajl.

Puc. 332. BoponuHckuii yronbHbI pazpe3 B KpacHosipckom kpae. LInkimaHocTh
o0Opa3zoBaHUsI YISt

B Mekcuke MHOTHE OOHApyKE€HHBIE IPEeBHUE KAMEHHbBIE COOPYKEHUST
OBLIM 3aHECEHbI CJIOEM MNIMHUCTOTO TpyHTa (puc. 333). T UMEHHO 3TO MOXET
SIBIIATBCSI CBUACTEIILCTBOM TOTO, YTO MOIIIHOE IlyHAMHU MPHIILIO C I0T0-3a-
najaa co CTopoHbl TMXoro okeaHa MpUMepHO 22 ThIC. JIET Ha3al Mpu MaieHUU
acTepouna, a He ¢ BOCTOKA CO CTOPOHBI ATJIaHTUYECKOTO OKeaHa. bojbImas
yacTb [TaHamckoro nepeiieiika — HU3MEHHasl XOJIMUCTasi paBHUHA, CJIO-
>KeHHasl IPeUMYIIIeCTBEHHO BYJIKAHMYECKMMM TTopofgamu. B ropax Kocra-
Puku umeeTcs 60J1b1110€ KOJIMYECTBO TOPHBIX 03€P, KOTOPbIE MOTJIN 00pa3o-
BaThCs MPHU IlyHAMU CO CTOPOHBI Trxoro okeaHa. B HacTosee BpeMs 4acTh
KaMEHHBIX COOPYXXEHMI, B IEPBYIO OUepeab MUPaAaMUIbl, OUUILICHBI OT IPYH-
Ta ¥ pecTaBpUPOBaHEI.
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Puc. 333. Cio¥i IITMHUCTOrO IPYHTA Ha 3aMagHol CTOpOHE MpaMubl YosyIibl.
Mekcuka

Hogas 3enanmus (puc. 334) Haxogutes B 1700 kM BocTouHee ABCTpaINU.
WccnenoBaHus yueHbIX Tokasanu, 4to B HoBoii 3enannnu (Kak u B Ipyrux
permoHax yMepeHHBIX IHUPOoT KOKHOTO moyIapus) HaKOIUIeHHEe JIECCOB
MPOUCXOANJIO TIPEUMYIIIECTBEHHO B XOJIOIHBIE TIEPUOBI TTOCIEIHETO K-
MaTudeckoro Makpouukia: 1) 80 (75)—55 (60) Teic. net Hazan; 2) 45—
40 ThIC. NeT Ha3aa Ha FOxHoM octpoBe 1 40—30 ThIC. JIeT Ha3ad ¢ TMKOM
okoJio 30 Teic. JieT Ha3aa Ha CeBepHOM ocTpose; 3) ¢ 25 1o 17—12 Thic. et
Hazan. ColocTaBieHUE 3TUX IIEPUOAOB C pe3yJibTaTaMM UCCIeA0BaHUIA Jie-
JIOBBIX KEPHOB M3 AHTapKTUIbI (prc. 335) MoKa3biBaeT UX TECHYIO CBSI3b C
CYILIECTBEHHBIMU KJIMMATUYECKMMU U3MEHEHUSIMM Ha T1aHeTe. JlaTupoBKa
MepuoI0B HAKOTIJIEHUSI JJECCOBBIX OTJIoKeHUuId B HoBoli 3enannnu, a Takxe
rpacuK U3MEHEHUsT TeMIepaTypbl B AHTapKTHIe 3a mocieanue 60—
80 ThIC. JIeT NpUOJU3UTENbHO COBITANAIOT C TaTUPOBKOM KaTaKJIM3MOB Ha
3emJie TIpu ouepeaHbIX cOmmkeHusx JIyHbl ¢ 3eMiieii B mpoiiom [15].

Puc. 334. HoBast 3enannust
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CnpaBoYHbIii maTepuan

B KauyecTBe OCHOBHOrO NoKasaTesia U3MeHeHUs TemnepaTypbl B AH-
TApKTUAE UccnefoBaTeNIN MCNOb30BaN U3OTOMHbIN KO3dduLmneHT 8D,
paBHbIN OTHOLIEeHUIO AenTepusa u npotus (D/H) B obpasuax Abaa, oTo-
BGpaHHbIX Yepes Kaxkable 5 MM KepHa 13 AHTapKTUAbI, NO CPAaBHEHMUIO CO
CTaHAAPTHbIM 06Pa3L,OM, OTPAXKAOLWMM CErOAHALIHEE COOTHOLWEHNE
M30TOMOB BOAOPOAA B BOAax MUPOBOro okeaHa.
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B e e o
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Age (ky B.P.)
Puc. 335. Ipadpuku usmeneHus temmnepatypbl B AHTapkTune 3a 800 Thic. JIeT:
110 OCHn 3.6CLII/ICC — BO3pacT OTJIOXKEHUI B ThICSIYAX JIET JI0 HACTOSALIETO BpEMEHIU
(T.€. X0/ BpeMEHU — CIIpaBa HaJIeBO); Y€pHast IMHUSI BBEPXY — OTHOCUTEIIBHOE COIEPXKaHMNE
nevitepusi 3D B konoHke sibia ¢ EBpomneiickoii craniiuu (EPICA) Ha xymone «C»;
CUHSAS INHUA BHU3Y — OTHOCUTEJIbHOE COACPKAHUE TAKEIIOTO M30TOIIAa KUCJIOpOoaa 8180
B IOHHBIX OTJIOXeHMsIX B FOKHOM okeaHe (B MOCIeTHEM Cllydae — MHBEPTUPOBAHHAS 1ITKAsa)

Ha ®unaunmunax Ha octpoBe boxosb HaxomsTes 1268 KoHyco0Opa3HbIX
o ¢opme XoiaMoB (cM. puc. 163, 164). Beicota xoamoB u3meHsieTcst ot 30 1o
100 M. X0IMBI MOKPBHITHI MOPCKUM M3BECTHSIKOM, KOTOPBIIA HAXOAUTCST Ha
3aTBep/eBIleii ITMHOK. BeposiTHO, XOIMBbl UMEIOT HE MMPUPOAHOE TTPOUC-
XOKIIEHUE, a IBISTIOTCS IPEBHUMU COOPYKEHUSMM, TTOKPBITUMM CJIOEM TJTH -
HBI, IPUHECEHHOM IIyHAMU TP MaIeHUN acTepounaa B paitoHe OvimimH-
CKOTro Mops1 0K0J10 22 ThIC. IeT Ha3ald. [TogoOHoe e MporuCcXoXaeHUEe MOTYT
MMETh U U3BECTHSIKOBBIEC XOJIMBI B ropojie [yiianHb Ha rore KuTas.

Emre omHMM m0Ka3aTebCTBOM TIepeHoca TWHEI TIpU IyHaMu B Tuxom
OKeaHe SIBJISIIOTCSI 3aHECEHHbIE TIMHUCTBIM IPYHTOM KaMEHHbIEe UCTYKaHbI
(moawn) octposa ITacxu (puc. 336). Octpos [Tacxu HAXOAUTCS B I0XKHOM YaCTH
Tuxoro okeaHa Mexxay ABctpanueii u FOxHoii AmMepukoii. CTaTyd Moau pac-
TTOJIOKEHBI 110 BCEM TEPPUTOPUHN OCTpOBa. Beero Ha ocTpoBe HACUMTHIBAETCS
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887 npeBHUX UcTyKaHOB. OCHOBHAs MX YaCTh HAaXOAUTCS B HAllMOHAJbHOM
napke Pama-Hywu, KoTophlil 3aHMMAaeT NOJOBUHY OCcTpoBa. Bec camoii Tsoe-
JIOW cTaTyM cocTasisieT okoJio 90 T mpu BbicoTe 15 M. HacTh KaMeHHBIX UC-
TyKaHOB 3aHECEHAa MHOTOMETPOBBIM CJI0EM TJIMHUCTOIO IPYHTA.

Puc. 336. Packonku cTtatyn Moau, 3aHECEHHOM TJIMHUCTBIM TPYHTOM

PaccMoTpeHHBII B ITaHHOM pasjielie MaTepua MoATBEPKAACT NnaaeHue
OTPOMHOTO aCTEPOMIa, BO3MOXKHOTO CITyTHMKA JIYHBI, B paitoHe Tuxoro oke-
aHa MpuMepHo 22 ThIC. JieT Ha3al. [leproasl HaKoMIeHus Jécca, KOTOPbIi
MOT 00pa30BbIBATHCS 3a CUET NepeHoca MIMHBI Tipu 1iyHamu, B HoBoii 3e-
JJAaHIVMY Y B IPYTUX PETMOHAX yMEPEHHBIX KXpPoT FOXHOro nojyiapus no-
CTaTOYHO XOPOILIO KOPPEJUPYIOT C TpahKaMy U3MEHEHUS TeMIIepaTyphbl B
Anrtapkrue 3a nocieanne 60—80 ThIC. JIET 1 ¢ JATUPOBKOM KATAKIM3MOB Ha
3emJie Tpu ouepeaHbIX comkeHusIx JIyHbl ¢ 3emieit B mpouuioM. C 00JbLIoN
JIOJIEI BEPOSITHOCTH «IIIOKOJIaHbIe» XOIMbI Ha DUInIIIMHAX M U3BECTKOBEIE
ropbl B Kurae sBIsI0TCSI 3aHECEHHBIMU IIMHOM (MpU IlyHaMu 22 ThIC. JET
Hazaj) KaMEHHBIMU COOPYXEHUSIMU JpeBHel uuBmin3anuu. [lepeHocom
TJIMHBI TIPY IlyHaMH OOBSICHSIETCS M 3aTTy0JieHre Ha HECKOJIBKO METPOB Ka-
MEHHBIX UCTyKaHOB (Moaun) Ha ocTpoBe [Tacxu. B Tom MecTe 1iyHaMu yke He
MMeJIO OOJIBIIION MOIITHU (CKOPOCTH ), MHAYE ObI MCTYKAaHbI ObLI OIIPOKMHYTHI
U JIeXaJIU TOJ CJIOEM IJIMHBI. MOXHO yTBEPXKIAaTh, YTO 3aJI€XKU IJIMHbI WU
MJIMHUCTOTO IPYHTA SIBJISIIOTCS (DUHUIITHON YePTO IBUKEHUS IlyHAMU U3
OKEaHOB BIJTyOb TEPPUTOPUIA.

C y4eToM pacCMOTPEHHOTO MaTepuajia MOXHO BbICKa3aTh MHEHUE, UTO
Ha CaMBbIX paHHUX 3TallaxX APeBHSS IMBUIIM3AIINAS Ha YIIEAIIEM IO BOLY
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KoHTuHeHTe My B Tuxom okeaHe (cM. paszzaen 5.2), a Takke B Me3oaMepuke
u Kutae co3naBainace... HeaHnepTaibliamu. CiieayeT HarlOMHUTb, YTO B 1992—
1993 rr. B CIIIA Ha 1oxxHOM nobepexkbe KannbopHuu 061 00HapyKeHbI
KaMeHHBIE OpYIMS, aHAIOTMYHBIE TEM, YTO MCITOIH30BATNCH HeaHIePTaITb-
uamu B EBpomne okoso 130 Teic. neT Ha3zan. BospacTt HaiinenHbix B Kanudop-
HUM KAMEHHBIX OPYAUi IPpUOJIU3UTEIBHO TaKOM Ke.

3.2.2. Uctopua ¢opmMUPOBaHUA CYLLECTBYIOLLUX MEJIOBbIX OT/I0XKEHMIA

[TageHue B MpoIILIOM OIPOMHOTO acTepoua B paiioHe Tuxoro okeaHa
WMeeT Kak TIpsMbIe, TaK M KOCBEHHBIE JoKazaTeabcTBa. K mpsMbIM moKas3a-
TeJbCTBAM OTHOCSTCS MCCIenoBaHMs KajneHnaps Ha «Boporax ConHua» B
bonuBuu yuenbimu [TozHanckum u Kriccom, a Takzke aHaIu3, BbIMOJTHEHHbBIT
M3BECTHBIM MCCIeloBaTe/IeM IpeBHel UCTOPUU YUeHbIM-(pr3rkoM CKIspo-
BbIM. B yKazaHHBIX MCClIeIOBAaHUSIX UMEETCS PacXOXKIeHKWe B TaTUPOBKE Ta-
JIEHUS aCTepouIa — 10 JaHHBIM HEMEIIKMX YYEHBIX TTaleHUe acTeporIa Ipo-
M30ILIJIO OKOJIO 22 ThIC. JIET Ha3ald, Mo MHeHUIo CKJIIsIpoBa MajgeHNUe acTepo-
una B palioHe GUIMIIIMMHCKOTO MOPSI MTPOU301LI0 MpuMepHo 10,5 Thic. JeT
Hazal. TouHoe MecTo TMajieHus acTepora HEeMELIKUMU YYeHBIMU HE yKa3bl-
Baercs. JlatupoBka CxkisipoBa mageHust actepouna 10,5 Teic. neT Ha3am, a
TaKkXe TOYHOE MECTO MaIeHMS UMEET PSII MICTOPUIECKMX HECTBIKOBOK. K Koc-
BEHHBIM 0Ka3aTeJIbCTBaM MaJeHus acTeporaa B TMXoM oKeaHe cieayeT OT-
HEeCTH KaMeHHbII T100yc CoToMaiiopa, Bo3pacT KOTOPOTro olieHUBaeTcst 00-
Jee 20 ThIC. JIET, C KOHTUHEHTOM B TuxoM okeaHe (cM. puc. 54), a Takxke
HaJIM4YMe JIECCOBBIX M TTIMHUCTBIX OTJIOXKEHUIT Ha KOHTUHEHTAX U OCTPOBAx,
okpyxKaroiux Tuxuii okeaH. YKazaHHbBII Ha ApeBHEM IN100yce KOHTUHEHT B
HacTosiI1ee BpeMsl MOXXET HaXOAUThCS MO/ BOJOI Ha TTyOMHE OKOJIO 2 KM U,
0 MHEHUIO U3BECTHOTO yUeHOro-mnajeoHTosora E¢ppemoBa, nmorpyxeHue
IO BOLY YaCTH TUXOOKEAHCKOU TEPPUTOPUU MOTJIO TIPOM3OUTH B 0003pH-
MOM, MEIOIIIeM KaK1e-TO CBUIETENbCTBA, UCTOPUIECKOM TponrioM. Y oH,
BEpOSITHO, NPaB, TaK KaK KpOMe TIMHBI UMEeTC ellle OAWH MaTepual, Mo -
TBep:KAalollIuii mageHue actepouna B Tuxom okeaHe — MEJI!

CuyuTaercs, 4YTo MeJ 00pa3oBaJicsl U3 CKEJIETOB U PaKOBUH Mejibyaii-
IIMX MOPCKMX OPTaHU3MOB 1 BOAOPOCJEH B AajieKoM IpourioM (puc. 337,
338). Pazmep yacTull, U3 KOTOPBIX COCTOUT MeJi, MeHee 5 Mkm (0,005 MM u
MeHee). Men coctout Ha 91—-98 % 13 kapOoHaTHOro MUHEpaja — KaJbLHUTa
(CaCOj). OcranbHOE COCTABIISIOT INIMHUCTBIE U APYTHe HEPACTBOPUMBIE MU -
Hepasibl. Yem OoJibllie B MeJie 9TUX HEPACTBOPHUMBIX MUHEPAJIOB, TEM XYXKe
OH TIWIIIET.
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Puc. 338. Men mog MUKpPOCKOTIOM

HaubGonee 3HaunTeIbHAs M0JIOCA OTJIOKEHU I MeJla paclipoCTpaHsIeTCs: OT
Kurast (BXoOUT B MepBYIO AECATKY CTPaH MO o0beMaM 100bIYM MeJia) yepes
3amagneiit Kazaxcran, Poccuro, Ykpauny, [Tonbiry, @panumio 1o Beanko-
OputaHuu U cMelaetcst B Azuto — Cupuio u Jlusuto. To ecTh mosioca Meso-
BBIX OTJIOXKEHHWM TSIHETCS € I0r0-BOCTOKA Ha CEBEpO-3alia/l, Mo HaIlpaBJIeHUIO
nageHus acrepouna B Tuxom okeaHe, BbrurcieHHoMY CKIsipoBbIM. Mol-
HOCTb MEJIOBBIX OTJIOXEHU M TOCTUTAET HECKOJbKHUX COTEH METPOB (B paiioHe
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XapbkoBa — 600 M, B AHrito-ITapuskckom 6acceiine — 1o 1500 m). Kak ripa-
BUJIO, OTJIOXKEHMUSI MeJla HaXoAsITCs Ha TIyOrHe He 6osee 50 M, a Ha OTae/b-
HBIX YJ9acTKaX BBIXOMST HAa TTOBEPXHOCTD. 3aIackl Mejia pacipeneseHbl 1o
TEPPUTOPUSIM HepaBHOMEPHO: 0K0J10 48—50 % 3aImacoB KaueCTBEHHOTO MeJia
¢ MUHUMAaJbHBIM COJEpXaHMEM MpuMeceil cocpenoToueHsl B Poccun
(puc. 339, 340), okomo 32—33 % — Ha YKpanHe 1 HeMHOTHM Gouree 12 % —
B benopyccun. B Bearoponckoii o6mactu Poccuu pazpenaHo 29 MecTopox-
neHuii Mena ¢ cymmapHbiMu 3anacamu 1000 mitH T. Ha yka3zaHHBIX MeCTO-
POXIEHMSIX MEJI UMeET OYeHb BBICOKOE cojepxKaHue KaiabuuTa (10 98,5 %).

Puc. 340. OTkocuHCcKUi1 MeI0BOiT Kapbep B BopoHexkckoit obnact
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Ho o6pa3oBaTbcsl B APEBHOCTU Ha BHILIEIIEPEUYMCICHHBIX TEPPUTOPUIX
MeJI BBICOKOM UMCTOTBI MPOCTO He MOT. [TpearnonoxxeHust OTaebHbIX yUeHBIX
O CYILIECTBOBAaHMM B APEBHOCTU TIyOOKMX MOpEI Ha yKa3aHHBIX BBILIE TEp-
PUTOPUSIX U TTOCTIEAYIOIEM TUTAHTCKOM MOAbEeME 3TUX TEPPUTOPUIL HE UMe-
10T KaKMX-JI100 noka3arejbeTB. CrenyeT oOpaTUTh BHUMaHKE Ha JOCTATOY -
HO TOHKMI CJIOM ITOYBBI TOJIIIMHOM 1,5-2 M Hal MOIITHEAILIMMMU CJIOSIMU MeJia
BO MHOTUX Kapbepax (cM. puc. 339, 340). DTo xapaKTepHO /151 psijia MEJIOBBIX
KapbepoB Kak B Poccuu, Tak u B ipyrux crpaHax. CuuraeTcs, 4To YepHO-
3eMbl Pycckoii paBHMHBI TOJIIMHON 0K0JI0 1 M cchopMupoBaivch 3a NEpUo,
B 8—10 ThIC. jieT. To ecTh cKOpoOCTh MOUBOOOpa3oBaHusl Ha Pycckoii paBHUHE
cocranisia 0,1—0,12 MM B roa. MimeeTtcst 1 0oJiee KOHCEpBaTHMBHAS OLICHKA
cKopocTu rmouBoobpazoBanust — no 0,05 mm B roa. M3 aToro ciemyet, 4To
CJIO} MTOYBBI HAJl OTJIOXKEHUSIMU MeJia Hayasl 00pa3oBbiBaThes 20—40 ThIC. €T
Hazaj. 3araJjouyHoe MosiBJIeHWe MEJIOBbIX OTJIOXKEHUI Ha YKa3aHHBIX BbIIIIE
TEPPUTOPHUSIX U 00pa30BaHKUE CPABHUTEIbHO MOJIOJIOIO (10 UCTOPUUECKUM
MepKaM) CJIOSI TOYBBI HaJl HUMU MOXET ObITh CBSI3aHO C KAKUM-TO KaTaKJIU3-
MoM Ha 3emiie. Ml moka UMEIOTCS CBENECHUS TOJIBKO O PE3YJIbTaTax UCCIEN0-
BaHuil yueHbIx [TozHaHckoro n Kucca, kacaroliuecs: nageHust Ha 3eMJIIo
acrtepoujia IpuMepHO 22 ThIC. JIET Ha3al.

CnpaBoyYHbIA MmaTepuan

3arazika o6pa3oBaHUA Mena BOT YXKe Ha MPOTAXKEHUWN COTEH NIET BOJI-
HYeT yYeHbIX U NPAKTUYECKM He pa3ragaHa 4o cux nop. [leno B Tom, 4To
6ONbLUMHCTBO YYEHbIX CYUTAIOT, YTO OH 06PA30BANCA B OKPAUHHBIX He-
rny6oKMX MOpPAX B MEZI0BOW Nepunog, To ecTb npumepHo 80—100 MAH neT
Ha3af, a No3e Kak bbl nepecTtan 06pa3oBbIBaTbCA. CTasINM UCKATb MecTa
B COBPEMEHHbIX MOPSAX, rae Mmen mor 6bl 06pa3oBaTbca NO3AHEE, U Bbl-
ACHUMIN, YTO TaKMX MECT C 0caZikamu, copepawmmm 6onee 90 % Kanb-
LMTa, O4EHb Maslo, K TOMY e 0CaKM TaM COCTOAT He U3 KOKKoutTodopua,
(puc. 341) nnn dopamumuudep (puc. 342), KoTopbie cnaratoT Men, a us
KPYMHbIX PaKOBMH MOJIJTIOCKOB, KOPa/I/IOB UM U3 KPYMHbIX M3BECTKOBbIX
«TOPOLUMH» — OO/IUTOB, M3 KOTOPbIX MeN He obpasyeTca. Toraa, BONpeKkn
MHEHWIO O TOM, YTO MeNl 06Pa30BasICcA B MESIKOBOAHbIX OKPAUHHbIX MOPSIX,
CTanu UCKaTb ero B ryH6OKOBOAHbIX palioHax. B okeaHax, a TakKe 1 BO
MHOMMX MOPAX KaNbLMTa B 0CafKax Tem 6osblue, Yem ganblue oT bepera
M yem ryb:Ke aTM ocagkm obpasosannch. Beab B61M3N MaTepPUKOB U Y
OCTPOBOB KapbOoHaTbl CUIbHO 3arPA3HAOTCA U Pa3baBAAOTCA KPYNHbIMM
MMUHEpPasbHbIMW YacTULAMWN U U1AMU, BBIHOCMMbIMM B OKEAH peKamu.
Ho un B rnybokoBoAHbIx 061acTaAx ocagKos, Ha 90 % COCTOALUMNX U3 Kaslb-
LMTa, OKa3asocb o4eHb Masio. B Tuxom okeaHe oHM He OBHaApYKeHbl, a
B AT/TaHTUYECKOM — 3TO y4acTKn CpeaMHHO-ATNaHTMYeCcKoro xpebTa B
Cy6TPOMMYECKUX, TO €CTb B CaMblIX 3aCYLUIMBbIX KIMMATUYECKUX 30HAX,
KyZ,a NOYTM COBEPLUEHHO HE BbIHOCUTCA peYHOM UA. KanbumuToBble 0CagKu
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COCTOAT 34€eCb M3 PAKOBMH popammHU-
dep 1 nnaBaoLLMX MOAIFOCKOB — MTe-
ponog, 3aneratoT Ha rybuHe 3-4 Km.
DTO TOXKe He YUCTbIA Mes, a Menono-
[06HbIM 0CaZloK, TaK Kak U3BECTKOBbIE
YacTULbl CIMWKOM KpynHbl. Koraa 6y-
pUAM AHO OKeaHoB, TO B KepHax bype-
HUA TOXKEe CTa/IN UCKATb MEN U ToXe
YMCTOro Mena He HalAK, @ Halw/n no-
poay, o4eHb NoXoxKyto Ha Hero. OHa
copeprkana He 98, a 80—90 % KanbLu-
Ta, 3aTO U3BECTKOBbIE YaCTULLbl B 3TOM

nopoze cocToA/In NpenmyLLecTBeHHO Puc. 341. Kokkonurodopuabl —
M3 TeX Xe YacTuL, U3 KOTOPbIX COCTOUT OJTHOKJIETOYHbBIE BOJOPOCIIH,
men. U Takme menonono6bHble ocazKu COCTaBJIsTIoNIe OCHOBHYIO (110 98 %)
06pa3oBanym cambiii MOLLHbIN U3 BCEX 4acTh HAHOTUTAHKTOHA, KOTOPBIM
N3BECTHbIX B MMPOBOM OKeaHe cnon — MUTAETCS 300MJIAHKTOH (BOJIHbIC
6onee 600 m! OH 6bln OBHapyKeH B OpraHu3Mbl, KOTOPbIE HE MOTYT
AT/IaHTMYECKOM OKeaHe Ha BO3BbILLEH- MIPOTUBOCTOATH TEYEHUAM U
HocTu Puy-TpaHan Hepaneko ot Puo- MEPEHOCATCA BOAHBIMU MacCaMm)

pe-"KaHenpo Ha rnybuHe 2—4 km. Ta-

KM 06pa3om, NpouncxoxaeHne mena, ero obpasoBaHue U ceiyac gna
YY€EHbIX OCTAEeTCA NOKa 3aragKou, a To, YTO OKeaHO/I0rn U3y4vanu, He AB-
NAeTcA B NOIHOM CMbIC/1€ 3TOr0 C/1I0BA YUCTbIM MESIOM, XOTA NO COCTaBy
Hanbonee 613K K gpeBHeMY nncyemy meny. ObpasytoTcs 3T mesnono-
[06HbIe 0CafKN HE B MOPAX, @ B OKeaHax, MpUTOM Ha rybuHe 2—4 km.
[ny6yKe KoNMYecTBO KasibLMTa HAYMHAET YMEHbLUATLCA, @ MPUMEPHO Ha
rnybuHe 5 KM OH NOMHOCTbIO B OCaAKe ucyesaer.

Puc. 342. ®opamunundepsr — aMme6000pa3HbIe TPOCTeHIINeE,
obuTarouIMe B MOPSIX U OKeaHaX B COCTaBe MJIAHKTOHA
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Ho npeanoceiika 06pa3oBaHus MeJia U3 CKEJIETOB M PAKOBUH MeJTbuaii-
IITUX MOPCKHX OPTaHW3MOB M BOIOPOCIIEH MOXET 0Ka3aThCs He COBCEM TOU-
HOI, TaK KaK it MX 00pa30BaHMs CHaYa1a HY>KHO ObUTO KaJIbILIUT OTKYAA-TO
B3s1Th. Benb He ¢ Heba e KaJbluUT yrnaa B okeaHbl! Min Bce-Taku ¢ Heba?
IlepBoHAYaIBHO KAJBIUT MOT 00pa30BaThCsl B OKEAHax B pe3yJibTaTte MeTe-
OPUTHOI OOMOapAMPOBKU MeTeopuTaMu-XoHApuTaMu (puc. 343), cogepxka-
LIXMHU B CBOEM COCTaBe KasbLnii. IMEHHO 3TO M MOIJIO SIBUTHCS HAYajIoOM
MEJIOBOTO MepHoa B UICTOPUU 3eMIIH.

Puc. 343. Meteoput-xoHapuT 13 o3epa Yebapkynb. Poccust

CnpaBoYHbIN MaTepuan

OCHOBHOE KONNYECTBO METEOPUTOB NPeACTaBAEHO KAMEHHbIM BUAOM.
B 60/blUMHCTBE C/ly4aeB — 3TO XOHAPUTbI (MPOLLEHTHOE COOTHOLWEHNE
OT BCEX C/Ty4aeB CTOIKHOBEHWSA C NOBEPXHOCTbIO focTUraeT 92,8 %). Cpean
o6Lero ymMcna nageHnin XoHapuTbl cocTaBnAoT 7,3 %, enesHble — 5,7 %,
Keneso-cunmkaTHole — 1,5 %. XoHApUTbl — Hanbonee pacnpocTpaHEér-
HanA KaTeropusa MeTeopmuTOB, Ha KOTOPYLO NpuxoauTca 6onee 85 % Bcex
NCCNenoBaHHbIX HA TEKYLWLMA MOMEHT MeTeopUTOB. XOHAPUTbI COCTOAT
13 4 OCHOBHbIX KOMMNOHEHTOB, MOrPYXEHHbIX B KPUCTANNNYECKYIO
maTpuuy:

— XOHApPbI;

— MeTannnyeckune BratoveHus (Fe-Ni);

— Ca-Al-6oratbie BkatoueHua (CAl);

— amebonoaobHble onmMeuHoBbIE arperaTbl (AOA).

HekoTopble yrnepoancTbie XOHA,PUTbI, TaKME Kak meTeopuT AnbeHae,
copepKaT BKAoUYeHUsA, boraTble Kanbumnem u antommHuem (CAl). 31o co-
eAMHeHUA, KoTopble paHO 06pa3oBanncb U3 NepBoObLITHON CONHEYHOMN
TYMAHHOCTWN, KOHAEHCUPOBANUCh W NPeaCcTaBAAOT coboit ApeBHelwne
MWHepanbl, obpasosasLmecs B CoNHEYHON cucTeme.

[Tpu BxOIe METEOPUTOB-XOHAPUTOB B aTMocdepy 3eMJIn KaJbluii, Ha-
rpeBasich 1o Temnepatypsl Boile 300 °C, nmpeBpalajics: B OKCUI KaJIbLIusI.

304

ITpu mageHU METEOPUTOB B OKEaH, OKCH KaJIbIIUsI, B3AUMOACICTBYS C BO-
JIOW U YIJIEKUCIIBIM Ta30M, PACTBOPEHHBIM B BOJIE, 0OPa30BbIBa KAJIbIIUT.
Bce BbI11I€ TepeuncieHHbIe XMMUUECKUE PeaKIINK PeoOpa30oBaHMsI Kb
XOPOIIO U3yYeHbl yYeHbIMU-XUMUKaMU. B cocTaBe MOpCKOI BOJbI KaTbLIUT
OTCYTCTBYET (Ipeo01aiatoT XJIOPUIbI U CYJIb(aThl), TaK KaK 00pa30BaBILINIi-
Csl HEpaCTBOPUMBIIA B BOJIe KaJbLIMT OMYCKAJICSl Ha THO OKEAHOB U CJYXKIJI,
B TOM YHCJIe, MAaTepUaaoM ISl OPTaHM3MOB Pa3INIHBIX BUIOB MOJLUTIOCKOB.

Hauaiio MeTeopuTHBIX 60MOapAMPOBOK OKEAHOB U, COOTBETCTBEHHO, Ha-
YaJio MEJI0OBOTO MePHOoa MOXKET OBITh CBSI3aHO C HAYaJIOM IPaBUTALIMOHHOTO
B3aUMOJEHCTBUS 3EMJIU C METEOPHBIM MMOTOKOM, B KOTOPOM, B TOM 4HCJIe,
HaXOIMJIMCh XOHAPUTHBIE MeTeophl. Jlaxke B HAIIIM THU Ha 3eMJTIO €3KETOTHO
BbINagaeT 0KoJio 40 ThIC. T METEOPUTHOTO BellleCTBa, a CKOJILKO ero Bbllaaa-
JIO paHblile, TPOCTO TPYAHO MPEACTaBUTH! M KaTbLIUT MPOI0OJIKAET 00pa3o-
BBIBAaThCSI B OK€aHax, HO, KOHEYHO, HE B TAKOM KOJIMYECTBE, KaK paHbliIe.
W MenoBbIit IEPUOLL... MPOAOIKAETCS U B HAIIIW THMU.

CnpaBoYHbIN MaTepuan
MenoBsbln Nnepuoa — BepPXHUI Nepnos meso3ocKon apbl (251,9—
66 M/AIH neT Hasaz). ToYHOE NMONOKEHNE HUMKHEN TPAHULLbI MEOBOTO
nepuoga cnopHo. MNepuog BbiaeneH B 1822 r. 6e1brMNCKUM reoIorom
.B. Omannycom B AHrno-MapurKckom menoBom H6acceriHe. Tam »Ke Ha-
XO4AUTCA peKkopaHaa MOLWHOCTb nucyero mena — 1,5 km. HassaHue ne-
proAa NPOUCXOANT OT LUMPOKO PacnpocTpaHeHHbIx B EBpone, 3anagHomn
A3znn 1 CeBepHolt AMepuKe TOJLL NUCYEro Mena, Clararowmx ero Bepx-
HIOlO YacTb. PasaenseTcs Ha HUXKHUIA U BEPXHUI OTAENbI, KOTOpble 06b-
eauHAoT No 6 spycos (Taba. 1).
Tabnuya 1

[atuposka nogpasgeneHuii Menosoro nepuoga

Iloapa3senenns Mea0BoOro nepuoaa
MexayHapoaHasi FeOXpOHOJIOrnYecKasl IKasa

65,510,3
70,6+0,6

83,5+0,7
CaHToHCKuit
BepxHuii 85,8+0,7
Konpskcknit

89,3%1,0
93,5+0,8
99,6+0,9
112,0£1,0
125,0+1,0
130,0£1,5
136,4+2,0
140,2+3,0
145,5+4,0

MaacTpuxTCKuit

Kammnanckmit

TypoHckMit

CeHOMaHCKHMiA

=
<
2
5
5
=
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B MCTOUYHWMKe NpUBOAATCA ceaytol e npumepsl ybuHbI 3aneraHma
OT/I0}KEeHUIH MesI0BOro Nepnoaa:

— TYpPOHCKMI AipycC 3aneraeT Ha rybuHe nopagka 800 m;

— CeHOMaHCKu apyc pacnonaraetca Ha my6uHe 1000—-1700 m;

— BanaHXWHCKNU sipyc 3aneraet Ha mybuHe 1700-3200 m.

YCIIOBHBIN «KOHEI» MEJIOBOTO ITEPHOIa, OTIPeIeICHHBIN YUeHBIMI, MOXET
OBITH CBSI3aH C TIJICHUEM acTepouIa Ha 3eMJII0 0KOJIo 66 MJTH JIeT Ha3aj B
paitone nonyoctpoBa FOkaTtan B LlenTpanbHoii AMepuke. Jluamerp oopazo-
BaBLIEroCcs Kparepa Inocje naaeHust actepouna cocrapiisgeT okoso 200 KM.
AcTepon, HeCyIIuiics B I0T0-3aImafHOM HAITPaBJIECHWH IO YTJIOM TIPUMeEpP-
HO 45—60°, MOT TTOIBUHYTh YaCTh 3eMHO KOPBI, ¥ B IIEPBYIO 04Yepeb, MO -
BVDKHBIX MEJTOBBIX OTJIOKEHMI CO CTOPOHBI THXOTO OKeaHa B CTOPOHY €BpO-
a3MaTCKOTO KOHTUHEHTA. M He TOJIbKO MOABUHYTh, HO U BBIIABUTH Ha MO-
BEPXHOCTh THMXOro OKeaHa 4yacTb MEJIOBBIX OTJIOXKEHUI ¢ 0Opa3oBaHUEM
JIereHIapHOTO KOHTUHeHTa My (cM. puc. 391), Ha KoTopoM 0KoJio 50 ThIC.
JIET Ha3aJl BO3HUKIIA TTepBast MUBUIM3aus Ha 3eMie. ClIeayromnimii acTepouI,
yrnaBIIuii Ha 3eMitto 22 ThIC. JIET Ha3a/1 U IBUTAIOLIUIACS OPUEHTUPOBOYHO B
ceBepo-3anagHOM HarpaBieHUH (BbUCIeHO CKIIIPOBBIM), ITIOABUHYJI (1 BBI-
JIaBUJI Ha MIOBEPXHOCTh 3eMJIM ) MEJIOBbIE OTJIOXKEHMSI ellie aajblie K EBporie,
TIle OHU caMM 00pa30BaThCs IMPOCTO He MOTIH. [ToaBukKa 3aTpoHysa U Me-
JIOBbIE€ OTJIOXEHMSI O]l KOHTUHEHTOM My, B pe3yJbTaTe 4Yero KOHTUHEHT C
METPOIIOJINEi ApeBHE MMBWIM3ALMH yiIes moa Boay. [Tostomy B Tuxom
OKeaHe He HaXOJsT IPEeBHUX MEJIOBBIX OTJI0XKEHUI, a B ATIIAHTUYECKOM OKe-
aHe — Haxomat! O4eBUIHO, YTO aCTEPOMIAMM ITPOABUTANIACH HE BCS TOJIIA
OTJIOXKEHMUII MeJTa, a TOJIbKO ee YacTh. Ml UMEHHO [J151 ABaXK bl TIepeABUHYTOM
JacCTH TOJIIIUHBI MEJIOBBIX OTJIOKEHMH B AHIIIO-[TapikckoM MesToBoM Gac-
celiHe yueHbIMU Obljla BBITIOTHEHA JaTUPOBKA BEPXHUX U ITyOUMHHBIX CJIOCB
MEJIOBBIX OTJIOKEHMI. B pe3yibsraTe mosiBuIach 1ata KOHIIA MEJIOBOTO TIEpH -
ona 65—67 MJTH JIeT Ha3a (BO3pacT BEPXHMX CJIO€B MEJIOBBIX OTIOXECHUI B
TuxoM okeaHe, CIBUHYTHIX FOKATAHCKUM acTePOMIOM), KOTOpast COBITaacT
C aToii mageHus actepouna B KOkaTaHe mprOIM3uTeIbHO 66 MITH JIET Ha3al,
U JaTa Havyasia MejioBoro nepuoaa 135—137 muiH et Hazaj.

151 yTOUHEHMST 1aThl Hayaaa MEJOBOro Meproia CleayeT yUecThb, YTO Ha
CETOMHSIIIHUI IeHB 3aJICXKH YIJIeH ¢ TPOsIBICHUSIMU He(DTH 1 ra3a oOHapY-
>KeHBI B MOpoJax, 00pa3oBaBIIMXCSl B AMana3oHe BpeMeHU oT 2,58 1o
360 mMuTH J1eT Ha3ad. A 5TO 3HAYMT, YTO MHTEHCHMBHBIE METEOPUTHBIE DOMObap-
IUPOBKY 3eMJIM U, COOTBETCTBEHHO, €€ OKeaHOB HadaJIich He 360 MJTH JieT
Ha3aj, a, BeposATHO, ellle paHblie. boiee TouHas qaTa Havaiza MeJIOBOTO Tie-
pUoJa MOXKET ObITh MOJyYeHa MPU JaTUPOBKE OCTATKOB HUKHUX CJI0EB Me-
JIOBBIX OTJIOXXeHU# B TXOM OKeaHe, KOTOphIe, C OIIPeNeIeHHOM 10JIeil Be-
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POSITHOCTH, COXPaHWJINCH TTOCJIE TIepEeMEIICHUS BEPXHE YaCcTH OTJIOXKEHUA.
[Tpu aTOM CiieyeT MpuHUMATh BO BHUMaHME Pe3yJIbTaThl COBPEMEHHBIX Ha-
YUHBIX UCCEA0BAaHUI T10 IMMPOUCXOXKICHUIO OKeaHOB Ha 3emiie (puc. 344).
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AMEPUKA : Falb \\\

| ' T e APHKA
I 1 { Sl | 1 1
| Tuxud | " HOXKHAA
\ ] Hrdulexud
| owean AMEPUKA ([t
\\ ‘
% o
h 3
‘L\ \ ! A ol J /
\\ . - = et KOmHeil oxean
< ’ AHTAPKTHMAA

Puc. 344. OkeaHbl TUIaHETHI 3eMJIS

CuuTaeTcst, YTO CaMblil APEBHUIA U3 OKeaHOB, Tuxuii, cdpopMUpoBaics K
KOHI1Ly npoTepo3os (2500—541 muH net Hazan), MHAMICKUIT 1 ATIaHTAYe-
CKUIi OKeaHbI CPOPMHUPOBATUCH B Me3030¢ (252—66 MITH JIeT Ha3ax), a CaMblIid
Mosonoi 1 MasieHbKuit CeBepHbIii JIeqoBUTBIM oKeaH cpopMupoBascs B
KaitHo30e (66 MJIH JIeT Ha3ad uiu no3xe). O6beM MOTeHIMATbHO U3BJIeKa-
€MBbIX PECYPCOB He(TH 1 ra3a 1eIb(MOBBIX OKParH BhIlIeyKa3aHHbBIX OKEAaHOB
OIIEHMBAETCS YYSHBIMH B BHIE IIPOITOPIINHN Kak 1:3,6:3,0:5,2. [Ipyrumu ciio-
BaMU T'OBOPsI, METEOPUTHBIE 00MOApINPOBKH 1IEJIb(POBBIX OKPAaMH OKEAHOB,
KOTOPbIE B IPEBHOCTH €11 SIBJISUINCH CYIIEH C TOpGhSIHUKAMHU, TIPOUCXOIUIIA
yKe B KOHIIE ITpoTepo30s 550—600 MIIH JieT Ha3ad. A 3TO 3HAYMT, YTO B YKa-
3aHHBIN NIEPUOJ BpEMEHH YKe 110 00pa30BaHKe KAIblLIUTA, U, COOTBETCTBEH-
HO, MEJIOBBIX OTJIOXeHU# B TuXxOM OKeaHe.

Kaxk utor, MOXXHO cae1aTh BEIBOJ, UTO MOJIOCa 3aj1exkeit MeJia ot Kurast 1o
BenukobputraHnuu Morjia o0pa3oBaThCsl 3a CYET ABOMHOTO MepeMeIeHUsT OT-
JIOXKEHUIA MeJla, BRI3BAHHBIX TTafeHUueM acTepouaoB B FOkataHe 66 MIIH JieT
Hasaz u B pailoHe Tuxoro okeaHa 22 ThIC. JIeT Ha3aa, U3 ApPeBHEMIIEro Ha
miaHeTe Tuxoro okeaHa. Havano MeJl0BOro neproaa CBSI3aHO ¢ HAYaJIoM
METEOPUTHBIX 00MOapaANPOBOK THUXOro okeaHa MeTEOPUTAMU-XOHAPUTAMH,
coIepXKalnMMHI B CBOEM COCTaBe KabInii, puMepHO 550—600 MJTH JIeT Ha-
3a1. O0pa3oBaHME MeJla B HE3HAYMTEIbHOM KOJIMYECTBE B OKeaHaX MpoaoJi-
JKaeTcsl U B HalllM THU. BhIllleyKa3aHHBIM JBOMHBIM MepeMelleHUeM OTJIO-
JKeHMIA MeJjia U3 ApeBHeiero Tuxoro okeaHa 00bsICHSIETCS €ro YMCToTa (COo-
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nepxaHue KaabluTa 10 98 %) B MOBEPXHOCTHBIX MECTOPOXKACHHUSIX
eBporieiicKkoii yacTn Poccru, a Takke OTCYTCTBHE 3HAYMTETbHBIX OTJIOXKESHU I
Mena B Tuxom okeane. CienyeT MOAYEPKHYTh, YTO TIEPEeMEIICHE METOBBIX
oTnoxeHui n3 Truxoro okeaHa ObIJI0 UMEHHO ABOMHBIM. [1p1 omHOKpaTHOM
TepeMelIeHUN MEJIOBBIX OTIOKEHMH 13 TuXoro okeaHa acCTepOMIOM, yIaB-
mmM B FOkaraHe 66 MITH JIeT Ha3aj, CJIOM TpyHTa HaJl MEJIOBBIMU OTJIOXEHM -
sMu B EBporie 1oykeH ObUT MMETh TOJIIMHY B HECKOJIbKO KMJIOMETPOB, a HE
B HECKOJIBKO MeTpOoB. [1p1 0MHOKpaTHOM MepeMeIIeHUN MEJIOBBIX OTIOXKE-
Huii 3 Tuxoro okeaHa acTepouJ0OM, YHaBIIMM B paiioHe Tuxoro okeaHa
22 THIC. JIET Ha3a/l, BEpXHKE CJIOM MEJIOBBIX OTJIOXKEHU JTOJKHBI ObLTA UMETh
MPUMEPHO TaKoI ke Bo3pacT (22 ThIC. JIeT), a He 65—67 MIIH JIeT.

3.3. XpoHonorua KaTakIM3moB B NPOLL/IOM M NPOrHO3 Ha byayuiee

ITpu cocTaBaeHUM XPOHOJIOTUHY B KaueCTBE 0A30BbIX MPUHSTHI TIEPUOIBI
BpEeMEeHU, KOTOPbIE MOATBEPKIEHbI JOCTATOYHO TOYHO (HAITpUMep KaTaKiIu3M
12 800 yier Ha3am) WM KOTOPbIe MOATBEPKAAIOTCS HECKOJIbKMMU UCTOYHM -
KaMu (HampuMep KaTaKJIU3M OKOJIO 22 ThIC. JIET Ha3al, a TakKKe Iepuoj r'-
6enu Atmantunbl). Katakiuam Ha 3emite mpumepHo 16 100 stet Hazag ornpe-
JieJieH uyepes nepuo 6a3oBoro kKarakumuaMma 12 800 et Ha3an u nepuog Bro-
poii 3pbl MHAYUCTCKOW XPOHOJOTUU MPOA0JXUTEIbHOCThIO 3300 ser.
OcTtanbHbie O0Jiee paHHUE TTePUO/Ibl KAaTaKJIM3MOB Ha 3emiie IPUHSTHI 10
pe3yJbTaTaM apXeojornieckux uccienoBanuii B nemepe Cuodyny (FOAP).
Bo3HukKHOBeHUE 1lyHaMu, MPU ouepeaHoM conuxkeHun JIyHbl ¢ 3emieit, co
cropoHbl CeBepHoro JIenoBUTOro okeaHa 000CHOBBIBAETCS UCCIEIOBAHMS -
MU aBTOpa MO NPOUCXOXKACHUIO yIJisl, He(TU U Taza. BeposTHO, 4TO TakxKe
OIIHOBPEMEHHO BO3HUKAIM IIyHaMU B ATIaHTUYeCKOM U MHaniicKoM oKe-
aHaX, CBUJIETEJIbCTBOM Y€MY MOTYT SIBJISIThCSI 3aChIITaHHbIE TPYHTOM COOPY-
JKEHUST Ha HU3MEHHBIX TeppuTopusix Typunu, M3pawis v psiaa Apyrux rocy-
napctB. KoHeuHo, ykazaHHasi B XpPOHOJIOTMU TaTUPOBKA KATaKJIM3MOB SIBJISI-
eTcsl MPUOJU3UTETbHON C TOTPEIIHOCThIO B HECKOJBKO COT WJIM Jaxe
ThICSUY JIeT U 6osiee. Ho mpuHUMITUAIBHOTO 3HAUEHMSI 3TO HE UMEET.

C yyeToM BBIIIEU3IOKEHHOTO TIpeaiaraeMast 1l ajJbHeIero uceie-
JIOBaHUSI XPOHOJIOTHSI C OPUEHTUPOBOUYHBIMY CPOKAMU KaTaKJIM3MOB Ha 3eM-
Jie B 0003pMMOM UCTOPUYECKOM IPOIIIOM MMEET CJIEAYIONIUIA BUI.

250 MJIH JIeT Ha3aJ — OCh BpallleHUs 3eMJIM JICKUT B IIJIOCKOCTU DKJIUII-
TUKHU (TUIOCKOCTHU BpallieHUs T1aHeT BoKpyr CoiHiia), T.e. a3kBaTop Ilepm-
CKOTo0 Mepuroja pacroJjiarajics nepreHAuKYIsSIpHO COBPEMEHHOMY 9KBaTODY.
OrpomHbI€ acTepOUibl MAAAI0T Ha 3eMJTI0 Y TOOepeKbsi ABCTpaIMU U OKOJIO
3emuin Yuskca B AHTapkTuae. BeposiTHoe nu3MeHeHue MoJioxKeHuUs OCy Bpa-
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meHus 3eman. MaccoBoe IlepMcKoe BBIMUpaHUE KIBBIX OPraHU3MOB 1 pac-
TEHUIi Ha TJIaHeTe.

66 MIH JeT Ha3aa — OJHO U3 ouepenHbIX conuxkeHuid JIyHbl ¢ 3emieii u
naaeHue ruranTckoro acrepouaa (crmytauka Jynsi?!) B FOkatane (FOxxnHast
Awmepuka). BepositHoe oOpazoBaHue ropHoii cucteMbl AHIBI B FOXHOM AMe-
puke. Mej-najaeoreHoBOe BBIMUPaHUE XKUBBIX OPraHU3MOB U PAaCTEHUIT Ha
maHete. Havasio BeIMUpaHUst AMHO3aBPOB 1 3BOJIIOLUSI MJIEKOITUTAIOIIMX.
TlepemellieHre u noaHsITUE AHA TUXOro okeaHa ¢ MEJOBbIMU OTJIOKEHUSMU
¢ obpa3oBaHUeM KOHTMHEHTa My ¢ oueHb 0JIaTONMPUSITHBIMU KJIUMaTUYE-
CKMMMU YCIOBUSIMU. 3aceieHe KOHTUHEeHTA NTUllaMu 1 (pOpMUPOBaHUE
OrPOMHOTO MHOT000pa3us pacCTUTEJIbHOCTU. Palickuii yronok uian Daem Ha
BocTtoxke s mpuBOJIbHON M palOCTHOM XXKU3HU JIIOACH (COTJIAaCHO TEKCTY
bubaun), KoTopble BNOCIENCTBUU 3aCesIT KOHTUHEHT My U co3aaayT nep-
BYI0 LIMBUIM3ALMIO Ha 3emiie. BeposTHOe n3MeHeHue MOJI0XEHUST OCU Bpa-
HIEeHUS 3eEMIIN.

55 man Jet Ha3ag — OJHO U3 ouepenHbIX convxkeHuit JIyHbl ¢ 3emieit u
MajieHre TUTAHTCKOTO acTepoura B paiione DuIMmmmHCKOTro Mops ¢ odpa-
30BaHMeM MapuaHckoro xenoba u be3nuel Yennenmxkepa. ITaneoueH-30-
LIEHOBBI TEpPMUYECKUIT MAKCUMYM — TEMIIepaTypa BEPXHUX CJI0€B MUPOBO-
ro okeaHa yBeJauumiach Ha 5—8 °C, remneparypa KOHTMHEHTOB — Ha 8 °C.
B pesynbraTe noakuciieHrs OKeaHa YrJeKUCIbIM ra30M MPOU3O0IILI0 BBIMU-
paHue 3HaYUTEJbHOTO KOJIMYECTBA INTyOOKOBOAHBIX BUJIOB XKMBOTHbBIX. M3-
OBITOK B aTMocdepe yriekucaoro raza. BeposstHoe obpazoBanue [umasaii-
CKMX TOp C BeJuuaiiiieil BeplinHO Mupa DBepecToM, TOPHOI CUCTEMBbI
Wnubiians (rae ceituac Haxogutces Benukas Kuraiickast creHa) u rop MoH-
royiuu. BeposiTHoe n3MeHeHue MOJ0XKEeHUSI OCU BpallleHUsT 3eMJIU.

71—72 ThIC. JeT Ha3ad — odepegHoe commkenue JIyHol ¢ 3emueii. [Ipn
yxone JIyHbl OT 3eMiu (rpaBUTALIMOHHBINA OTPBIB) — ILIyHaMU CO CTOPOHBI
CeepHoro JIegoBUTOro okeaHa B 10ro-3anajHoM HampaBJIeHUH, a TaKXKe
ILIyHaMM CO CTOPOHBI ATIaHTHYecKoro, Muauiickoro un Tuxoro okeanos. I1o-
CJICACTBUS JJIsl TJTAHETHI B HACTOSsIIIIee BpeMsl He u3BecTHHI. B meiepe Cu-
oyny (FOAP) B cnosix Bo3pacToM IpuMepHO 71 ThIC. JIET HaliIEHbI YKpallleHUsI
13 pakoBUH. OOHapYKEeHO MepBOE CBUIETEIbCTBO UCTOJIb30BAHUS TPUPO/I-
HOTO KJiesl U3 KaMeau ¢ 100aBjieHeM KpacHOM OXphI JIsl CKperIeH!s Ka-
MEHHOTO HAKOHEYHMKA C IEPEBIHHBIM IPEBKOM KOITbsl. KamMeHHbIE opynus,
U3rOTOBJIEHHbIE B TEXHUKE OTXKMMHOMW PETYIIN, a TAKXEe MOJCTUIKA U3 pac-
TeHUI C apoMaTUUECKMMU JIMCThSIMU JiaBpa (AHTUCETTUKA), JaTUPYIOTCS
BO3pacToM 77 ThIC. JIET.

58,5—61 ThIC. JeT Ha3ag — ouyepenHoe comkeHue JIyHol ¢ 3emueit. [1pu
yxogae JIyHsl oT 3emiu (rpaBUTallMOHHBINA OTPHIB) — LIYHAMU CO CTOPOHBI
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CeBepHoro JIemoBUTOTO OKeaHa B I0TO-3aMagHOM HaIlpaBJIeHUH, a TaKKe
LIyHaMU cO CTOpOHbI ATiaHTuueckoro, MHauiickoro u Tuxoro okeaHoB. [1o-
CIeNCTBMS TS TUTAHETHI B HACTOsIIIee BpeMsT He M3BecTHHI. B memepe Cu-
oyny (FOAP) o6HapyXeHbI MHOTOUMCICHHBIE (PparMeHThI KPACHOM 1 XKEITOM
OXpBI BMECTE CO cliefaMM oyaroB. Bo3pacTt HaliieHHbIX apTedaKToB MpU-
MepHo 58 Thic. JeT. [1peBpallieHre myTeM 00XKUra KeJaToil OXpbl B KPaCHYIO
SIBJISIETCS OMHUM M3 HanboJsiee paHHUX CBUIETEIBCTB HATUMUMS XUMUIECKUX
TEXHOJIOTMiA y JIfofiell B ApeBHOCTU. HalimeHbl IpeBHENIINI N3BECTHBIN KO-
CTSTHOM HAaKOHEYHUK CTPEJIbl U ApeBHEMIIas N3BECTHAsI KOCTSHAS UTJIa CO
cjienamMuy U3Hoca, MmpeiHa3HauYeHHasi, MPeanooXKUTeIbHO, /1 TPOKaIbiBa-
HUS XXKMBOTHBIX IIKYp. Bo3pact Haxomok 61 Thic. JleT.

47,7 Teic. NeT Ha3aa — odepeaHoe comkenue JIyanl ¢ 3emieii. [1pu yxo-
ne JIyHbl oT 3eMJii (TpaBUTALIMOHHBIN OTPBIB) — IIyHaMu co cTOpoHbl Ce-
BepHoro JlenoBUTOro okeaHa B I0ro-3anajaHoM HallpaBJIeHUH, a TAaKXKe 11y-
HaMU CO CTOPOHBbI ATiaHTU4YecKoro, Muauiickoro u Tuxoro okeaHos. I1o-
CJIEICTBUS /IS TUTAHETHI B HACTOSIIIIEe BpeMsl He U3BECTHBI. BeposiTHoe Ha-
yajo (popMupoBaHUs HIUBUIM3ALMU (HeaHAepTaablieB?!) HA KOHTUHEHTE My
B Tuxom okeane. B 0ojtee mo3guux ciosix nemepsl Cudyny (FKOAP), Bo3pac-
TOM MpUMepHO 49 ThIC. JIeT, HaliICHBI CMEeCHU TTMTMEHTa KPAaCHOM OXPhI HE
TOJILKO C BOJIOI, HO U C MOJIOKOM XXUBOTHBIX. [Tocsie u3menpueHus mopouiok
KpacHOTO 1IBETa CMEIIMBAJICS C BOAOM U KUBOTHBIMM XUpamu. [loryyanach
BOJIOCTOIKasI 1 aTMochepocToliKasi KpacHast Kpacka. [1pu 1iyHamu co cTo-
ponbl CeBepHoro JIenoBUTOro okeaHa morud MaMOHT, OCTAaHKM KOTOPOIO,
BMOPOXXEHHbIE B BEUHYIO MEP3JIOTY, ObLTM HaitneHbl B 1900 . Ha Gepery peku
bepesoBka B Akyruu. Bo3pacT rmorudiiiero MaMoHTa OLIEHUJIM IPUMEPHO B
44 TbIC. 1eT. MaMOHT MOrM0 BHE3aIMHO C MOJHBIM XeJYIKOM U MyYKOM Tpa-
BBI B 3y0ax. ITo3a roru0biiero MaMoHTa Obuia HEOOBIYHOM — OH CUAE, BbI-
TSIHYB BIIepe]l 3aJHUe HOTU U CJIerka COrHYB MepeHueE.

38,6 Thic. eT Ha3aa — ouepeaHoe conmkenue JIyHanl ¢ 3emeii. [Tpu yxo-
ne JIyHbl oT 3eMJin (TpaBUTALIMOHHBIN OTPHIB) — LIyHaMu co cTOpoHbI Ce-
BepHoro JIenoBUTOro OKeaHa B I0ro-3amagHoM HallpaBJIeHUH, a TaKXKe I11y-
HaMM CO CTOpOHBI ATiiaHTUueckoro, Munuiickoro u Tuxoro okeaHos. I1o-
CIEeNCTBUS IJIs TUTAHETHl B HACTOsIIIee BpeMsl He U3BECTHHI. BeposiTHoe cy-
1ecTBoBaHue uuBMIn3auuu Haakans (HeaHnepTasibleB?!) HA KOHTUHEHTE
My B TuxoM okeaHe.

30 TeIC. €T HA3ax — odepenaHoe commkeHue JIyHbl ¢ 3emeii. [Ipu yxone
JIyHb! oT 3emiin (TpaBUTALIMOHHBIN OTPBIB) — IlyHaMM cO CTOpOHbI CeBep-
Horo JlenoBUTOro oKeaHa B I0ro-3amnajHoM HalpaB/ieHUHU, a TakKe 1lyHaMU
co ctopoHbl ATnantuuyeckoro, Muauiickoro n Tuxoro okeaHon. Mcue3Ho-
BEHHUE CJieJI0B HeaHaepTablieB B CpennzeMHOMopbe. BeposTHoe cyliecTBo-
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BaHUe HuBWIM3auuu Haakans (HeanaepranblieB?!) Ha KOHTUHEeHTe My B
Tuxom okeaHe. Bo3aMOXHO, YTO UMEHHO B 3TO BpeMSI 3eMJIETPSICEHUSI TTPU -
BEJIY K pa3pyIlIeHUIO TOpUCTOl nepeMbluku [OpanTapckoro rpojusay Iep-
KYJIECOBBIX CTOJIOOB U 3aTOIJICHUIO OTPOMHBIX TeppuTopuii Cperm3eMHOMO-
pbs BOTaMu ATJIAHTMYECKOTO OKeaHa.

22 ThIC. JIeT Ha3aa — ouepeaHoe conmxkeHue JIyHbl ¢ 3emieii u najeHue
ruraHTckoro actepousa (cryrHuka JIyHei?) B Tuxom okeaHe, CMeIleHUE 110~
JitocoB, moton U nepBoe CostHile Maiisi: nepeoe Coanye, Mamaakmau Amav.
Ilepsoe Connye 6b110 paspyuiero 86000i. Ima kamacmpopa noayuusa Ha3eaHue
«anavuoxya-auymau» — Hagodnenue, nomon. Cnacaace moavko 00Ha napa,
oKazasuiaacs nod 3awumoil 6016ul020 depesa, cmosguieco 80au3u 600bl. Ho ecmo
ceedenus 0 ceMu napax, NPSAMAasUUXcs 6 newepe, NoKa HagooOHeHue He 3aKOH-
uunocy, U He coulna 600a. OHU-MO U 3acCeauny 3eMal0 U NOYUMAAUCH CEOUMU
Hapodamu Kak boeu. Jnumenvnocms — 3 nepuoda no 52 eoda. Marepuk B Tuxom
OKeaHe, KOHTUHEHT My ¢ MeTpornoyineit ApeBHei muBuan3aunu Haakams
yxoauT 1of Boay. YacTh HacesleHUs KOHTMHEeHTa My, npeayrnpexxaeHHas o
BO3MOXHOM Ipsiiylieii karactpode, ycnena nepedparbcsi B KOJOHUN B EB-
pasuu u Amepuke. Ho, BeposiTHO, KoJloHUU B AMepuKe, a Takxke B Kutae
OBLIY TTOJTHOCTBIO YHUUYTOKEHBI TUTAHTCKUM IIyHAMU TIOCJIE MTaleHMS acTe-
pouna B Tuxom okeane. [lepemeniieHrue MeIOBbIX OTJI0XEHU T U3 Tuxoro oke-
aHa B EBpazuio. K aToMy BpeMeHH yxKe ObLIY ITOCTPOEHBI KPYITHbIE KAMEHHBIE
coopyxeHust B AMepuke, Erunrte, Manun, Kurae u npyrux Mecrax ¢ opueH-
Tauueit Ha ctapblii CeBepHbIii mojtoc B IpeHynanauu. JlyHa, moTepsiB CBoOit
CITYyTHUK, OTHAJISIETCS] OT 3eMJIH, U JUIMHA ee OpOUThI BOKPYT CoJTHIIA yBEJIU-
yuBaetcs. [lepuon comxenus JIyHol ¢ 3emiieit ysenuuupaetrcs. [Tpu yxone
JIyHb! o1 3eMin (rpaBUTALlMOHHBIN OTPBIB) — IlyHAMM cO CTOpOHBI CeBep-
Horo JIemoBUTOTo OKeaHa B I0r0-3armaJHOM HampaBJIeHUH, a TAKKe [IyHaMK1
co ctropoHbl Atitantudeckoro, Maauiickoro u Tuxoro okeaHoB. MemieHHOE
yBeJIMueHUe 00JieeHeHSI AHTapKTUIbI.

22 000—16 100 ner Ha3ax — LECHTPHI Pa3BUTUS IMBUIN3AIAM ITIEpeMela-
1otcst B Kamb6omxy, Muauio u Erurner, nosxe — B CpeauzemHomopbe. CTpo-
UTEIbCTBO MOJ3EMHbBIX TOPOJIOB, CKaJIbHBIX XpaMOB, J0J1bMeHOB. Hauano
CO3IaHMS CTOJIOBBIX TOP C MeliepaMu 1 IocTpoiikaMu. [TocTpoeHHbIE B 3TOT
Mepuoji KaMeHHbIe COOPYKEeHWSI OpPUEHTUPOBAaHbI HAa cCOBpeMeHHbIl CeBep-
HBII MOJTIOC.

16 100 et Hazag — ouepeaHoe compkenue JIyanl ¢ 3emiteit. OTHOCUTEITb-
HO CTIOKOMHBIN neproj] 6e3 CyleCTBEHHbIX METEOPUTHBIX 0OMOAPAUPOBOK
W 1IIlyHaMU, HO C yMEPEHHOU ByJIKAaHMYECKOM iesiTeIbHOCThI0. Habmonanvcn
yparaHHsble BeTpbl. Bropoe ComHiie Maiisi: emopoe Connuye, Dxexoamab. Imo
Coanye 6vL.10 pazpyuieno Ixexoamaem — Bempsanvim 3meem. O0un myxcuuna u
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00Ha JceHWUHA, cmossuile Ha cKane, yoepeeaucs om YHUHMoNceHus. Jnumens-
Hocmb — 7 nepuodos no 52 eooa.

16 100—12 800 ner Hazag — NpeACTaBUTEN IPEBHEI [IUBUIN3ALINY ITPE-
KIEBPEMEHHO YCITOKAMBAIOTCS, TTOKUAAIOT CEMCMOCTOMKIE MTOA3eMHBIC 1
CKaJIbHBIE TOPO/Ia M OCBaMBalOT HanboJjiee KoMMOPTHBIE, HO HE 3alllUIIEHHBIe
OT KaTaKJIM3MOB yIacTK! 3eMiTu. CTpOSITCST «aHTUYHBIE» Ha3eMHBIE He ceiic-
MOCTOMKINE KAMEHHBIE COOPYKEHUS: XpaMbl, IBOPIIbI, CTAANOHBI, apKU U
menbie Topona (ITaxpMmupa, «rpedeckue» U «pUMCKHUE» TOPoa, «aHTHIHBIN»
TOpoJ B IKYHTJISIX bpasuiun, «aHTUUHBIN» TOPOI HA MECTE HBIHEIIHETO
Cankr-IleTepOypra u np.). OpueHTaLMsI COOPYKEHUIT Ha HOBBII (COBpEMEH-
Hb1ii) CeBepHblit motoc. [lepexon oT TeppacHOTo 3eMiieieNIvs K paBHUHHO-
MY U cKOTOBOICTBY. [TosiBlieHUEe Y3KUX IJ1a3 C SNTMKAHTYCOM («MOHTOJIbCKOM
CKJIaJIKOIi», IPUKpPhIBalOlIel c/ie3HbI Oyropok) y HacejaeHus LleHTpanbHOi
n BocTouHOI A3nm Kak 3alinTa OT TIeCYaHbIX OYphb U IPKOTO OTPasKEHHOTO
coJiHeuHoro cBeTa. HoBble reorpaduyeckue KapTbl — OCHOBa JJisI OoJiee
mo3mHuX KapT (KapTa [Tupu-penca n ap.). [IponsBomcTBeHHAS AeSITETLHOCTD
B AHTapkTuae. [IpogoirkeHue MeUIeHHOTO 00J1eieHeHUsI AHTapKTUabl. MTH-
TEHCUBHOMY O0JIeICHEHIO AHTApKTHUIBI TIPEIISITCTBYIOT IPOM3BOACTBEHHEIE
BbIOpOCHl CO, B aTMocdepy.

12 800 ner Ha3ag — ouepenHoe comukeHue JIyHbI ¢ 3emiieit, HeoxXumgaemast
MOIIHeIIIasi MeTeopruTHas GoMbaparpoBKa 1 TpeTbe COoJTHIIEe Maiis: mpemoe
Coanye, Treuxsuiiaxyurno. mo Coanye 66110 paspyuieHo oeHem. B konue mpe-
moeeo Connuya 2100u ObiaU YHUHIMONCEHbI 02HEHHBIM 00COEM U NPeBPamuUAUCh 8
uHOK08. Jnumenvrnocmos — 6 nepuodos no 52 2oda. [onoeHOBOE BBIMUPaHUE
SKUBBIX OPTAaHM3MOB 1 pAaCTEHMI Ha TUTaHETe. YHUUTOXEHNE TPeBHEH BbICO-
Kopa3BuToii uBmM3anu B CpenuzeMHoMopsbe. [1pu yxoae JIyHb oT 3eM-
J1 (TrpaBUTALIMOHHbBIN OTPBIB) — IIyHaMu co cTopoHbl CeBepHoro JlenoBu-
TOTO OKeaHa B I0r0-3aIlraHOM HallpaBJIeHUH, a TAKKe IlyHAMU CO CTOPOHBI
Atnantuueckoro, Muauiickoro u Tuxoro okeaHoB. LlyHamMu co CTOPOHBI
CesepHoro JlemoBHUTOT0 0KeaHa, IMPeATOIOKUTEIBHO, SIBUIOCH ITPUIMHOMN
YHUYTOXEHUSI OCHOBHOM MOMyIsIIMU MaMOHTOB Ha CeBepe.

12 800—11 500 et Ha3ag — Ha ocTaTKax UMBWIN3ALUM 00pa3yIOTCS HO-
BBbI€, HO YK€ TeXHUUYECKU eTPaarpyIolre rocyaapcTsa (ATIaHTHAA CO CTO-
nuueii B TeHouTuTnaHe, ipa-Ipenus, npa-Eruner u ap.). BoccraHosneHue
pa3pyLIeHHBIX «QHTUYHBIX» COOPYXEHUI ¥ TOPOAOB (MO BO3MOXKHOCTH).
B cBs131 ¢ nmpexpailieHMeM Mpou3BoACTBEeHHBIX BbiOpocos CO, B atmochepy
HavyaJloCh MUHTEHCUBHOE 00JIeIeHEHUE AHTAPKTUIbI.

11 500 ner Hazag — ouepenHoe convxkeHue JIyHbl ¢ 3emeii, 3axBat JIyHbI
rpaBUTALIMOHHBIM IT0JIEM 3€MJIM 1 IIpeBpallieHre ee B CyTHUK 3eMii. Molii-
Hoe 11yHaMu co cTopoHbl CeBepHoro JIemoBUTOT0 oKeaHa B IOro-3anaiHoM
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HampaBJIEHUH, a TAKXKE MOIIIHBIC IIyHaMH CO CTOPOHBI ATIaHTUYecKoro, MH-
auiickoro u Tuxoro okeaHoB. MeteopuTtHast bomOapaupoBka. YeTBeproe
ConHue Maiist: uemeepmoe Coanue, Llonmauauk. Todu noeubau om 20a100a,
npuuuHerHHoeo nomonom u oevem. C Hauasa nomona mMup npedviéan 60 mMpake.
ITlosmomy 6oeu cozdanu vosoe Coanye u Jlyny. Jlaumenvrnocms — 3 nepuoda no
52 eoda. Tubenb Atnantuabl, npa-Ipeun, Hlymepa, Mexaypeubst U Apyrux
rocynapcTs. [Tontoca Ha 3emiie He MeHsuIMCh. [TocTosinHoe mpucyTcTBUe JIyHbI
Ha HeDOCBOJIE.

11500—6000 ner Ha3ag — rocr-KaTacTpouIecKuii nepruoa. MHTeHCUB-
Hoe o0JsieieHeHUe AHTapKTUIbI.

6000—150 ner Ha3ax — BO3pOXKIACHME LIMBUIM3ALUU HA 3eMJie: BO3POX-
JIeHUE OT/IeJbHBIX TOCYIapCTB Ha OCTaTKAaX IPEBHUX pa3pylLIEHHBIX TOPOIOB.
Hcnonb3oBaHMEe OCTaBIIMXCS 3HAHUIN U HauboJiee TPOCTHIX TEXHOJOT U
(cenbckoe X031 CTBO, METAJLTYPTHsl U T.J1.) IPEBHETO BhICOKOPA3BUTOTO IO-
cynapctsa. [IprucBoeHuUe MpaBUTEISIMU 00PAa30BaBLIMXCS TOCYIAPCTB U
U CTPOEHMI IpeBHEro Bbicokopa3BuToro rocyaapctsa (Erunert, EBpora, Me-
30amepuka, Kuraii u T.1.). [TponojokeHre MHTEHCUBHOIO 00JieieHeHU ST AH-
TapKTU/BI B CBSI3U C TIPEKpalleHueM MPOU3BOICTBEeHHBIX Beiopocos CO, B
atMmocgepy.

150 neT Ha3ag — HacTosIIee BpeMsl: Pa3BUTHE HAYYHbIX 3HAHU 1 ITO3BOJIH -
JIO TTOHSITh MHOTHE TOCTATOYHO CJIOXKHBIE TEXHOJIOTHH (2JIEKTPUUECTBO, pa-
JIMO0, siiepHasi SHepreTUKa u T.11.) IPeBHEro BbICOKOPa3BUTOTO roCyAapcTBa.
HayuyHo-TexHuyeckast peBoIoLUs. 3aceKpeueHHbIe SKCIIeAUIIMI B AHTap-
kruay. [Torcku n 6opbda 3a TEXHOJIOTUU APEBHETO BHICOKOPA3BUTOTO TOCY-
JapcTBa. 3aMaTYMBaHUE U 3aCeKpeUMBaHUE UMEIOLINXCS CBENEHUIT O IpeB-
HeM BBICOKOPA3BUTOM rocymapctse. Havayo TastHUsI TbIOB AHTapKTHIbLI B
CBSI3U CO 3HAYUTEJIBHBIMU MPOU3BOACTBEHHBIMU BeIOpocaMu CO, B aTMO-
chepy 3emiu.

IIporHo3 Ha Oyaymee — ycTaHOBJIeHO, 4To JIyHa yaajsercs oT 3eMIn
(B ctopony CosiHuia) Ha 4 cM B roj B arnioree. M, cooTBETCTBEHHO, HECKOJIb-
KO mpubirmKaeTcs K 3eMiie B Iiepuree. 9To o3HayaeT NOCTeNIeHHOE YBEIr-
YyeHWe MHTeHCUBHOCTHU 3emieTpsiceHuit Ha 3emJie. [Tpu orpbiBe JIYHBI OT
3emiu B OyayiieM (Koraa, Mbl TOKa HE 3HaeM) BO3HMKHYT MOIIIHbIE IIyHa-
MU — co cTopoHbl CeBepHoro JIeoBUTOro okeaHa U CO CTOPOHBI ATJIaHTH -
yeckoro, Munuiickoro u Tuxoro okeaHoB. Kak 1 B Ipo11ioM, 3aTOIJICHHbI-
mu okaxyTtest Akyrtusi, Cubupb, eBporieiickast yactb Poccuu v psig ipyrux
tepputopuii (M3paunb, Typuus, 4epHOMOPCKUE MO0epexbs, YKpanHa 1
Kpacnomapckuii kpaii). JIyHa craneT cBOOOJHOI IJIAHETOM Y OYyIeT JBUTaTh-
cs o opoure Mexay 3emiieii 1 Benepoii. UHTeHCUBHBIE 3eMJIETPSICEHUSI Ha
3emJie mpekpaTsITCs U Oy1yT MPOUCXOANUTD TOJbKO MPU OYePEeIHBIX COMMXKE-
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Husx JIyHbl u 3emuu. [1pu rpaBUTaliMOHHBIX OTpbIBaX JIyHbI OT 3eMJ1 BHOBb
Oy/IyT BO3HUKaTbh MOIIIHbIE IIlyHaMU HEW3BECTHOTO MoKa HarpasjieHus. [1pu
3axBare JIyHbI rpaBUTAlLIMOHHBIM IToJieM BeHepsl 1 mpeBpaiiieH1uu JIyHbI B ee
CITYyTHUK 3eMJIETPSICEHUS U IlyHaMU Ha 3emJie MpeKpaTsITCs.

MEHHO NPeKpaLLatoTCa, HO C BOSHMKHOBEHUEM ATaHTUAbI, Npa-Mpeunn,
npa-ErvnTa 1 Apyrux rocyaapct8 HEMHOTO BOCCTaHABAMBAOTCA. Temribl
yBesiMyeHusa ypoBHa MUPOBOro OKeaHa HEeCKO/IbKO CHUKAIOTCA, YTO OT-
paxkeHo Ha rpaduke. 3axBat JIyHbl rPaBUTALMOHHbIM NoaemM 3eMaun u

CnpaBoYHbIii maTtepuan

YyeHbii PobepT Poge n3 KanndopHuinckoro yHuBepcuTeTa B bepkan
(CLUA) no pesynbTatam MHOrONETHUX UCCAeA0BaHMUIA NOATOTOBMA rpadumK
N3MeHeHUs ypoBHA MMpPoBOro okeaHa 3a nocsiegHune 24 toic. et (puc. 345).
AHanus rpadumka NnoaTBEPKAAET PACCMOTPEHHYIO BbiLLe XPOHO/IOMMIO Ka-
TaKAM3MOB Ha 3em/e ANA YKa3aHHOro nepruoaa BpemeHu.

Poét-GIaéial -
Sea Level Rise

-~ _20

Santa Catarina -+ -40
Rio de Janeiro +

Senegal + --60
Meltwater Pulse 1A | Malacea Straits |
- upper bound .80
Australia |
Jamaica
" Last Glacial Ta:'lili . 1-100

Sea Level Change (m)

- Maximum Huon Peninsula -+
L 4. Barbados + 1-120
|“e=s= lewer bound —4—

o oA Sunda/Vietnam Shelf + --140
24 22 20 18 16 14 12 10 8 6 4 2 0
Thousands of Years Ago

Puc. 345. U3meHenue ypoBHs MupoBoro okeaHa 1o gaHusiM P. Pone. 2009

MNTaK, 4To Mbl BUAUM Ha rpaduke. YpoBeHb MMpPOBOro okeaHa ctabu-
NIeH A0 NafeHus OrpOMHOro acteponaa 22 TbiC. 1IeT Ha3az B palioHe
Tuxoro okeaHa. AcTepouns, YyHUUTOXKMA KOHTUHEHT My ¢ meTpononunen
unsMAnsaummn Haakana. KonoHnn umsmuansaumm coxpaHmnuce B UHaum,
Erunte, CpegnsemHomopbe. CMeHa NOJIHOCOB U TasHUE NeHUKOB ceBep-
HOW YacTW 3eMHOrO Lapa NPUBOAUT K MOCTENEHHOMY YBE/IMYEHUIO YPOB-
HA MupoBoro okeaHa. Actepoug, (cnyTHUK JlyHbI?!) He Bbin NeaaHbIm,
KaK npegnonaratoT HEKOTOPbIe UccneoBaTeNn, MHavye yposeHb Mupo-
BOro oKkeaHa yBenuuunaca 6ol Ha rpadmke ckaukoobpasHo. NMpumepHo
15 Tbic. NeT Ha3aA, NPOU3BOACTBEHHbBIE MOLLHOCTU KOJIOHUI AOCTUTAIOT
YPOBHS, KOTOPbIN CYLLLECTBOBA 4,0 KaTaknnsma. Beibpockl CO, aocturatot
MaKCMMaNbHOTO YPOBHA, MOTENIEHWNE KIMMaTa Ha NiaHeTe NPUBOANT K
6onee MHTEHCMBHOMY TafHUIO JIbJ0B CEBEPHOW YacTh 3eMHOTO Lwapa U
noBblWeHUI0 YpoBHA MMUPOBOro okeaHa, YTo U HabatoaaeTcA Ha rpaduke.
MpumepHo 12,8 Tbic. NeT Ha3ag meTeopmuTHaa bombapanpoBKa YHUUTO-
aeT umsunmsaumnio Haakana. MpounssoacteeHHble Bbibpockl CO, Bpe-
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npespaLLeHme JlyHbl B CNYTHUK 3emaun npumepHo 11, 5 Tbic. neT Has3aa.
3eMneTpACeHUA U N3BEPXKEHMUA BYJIKAHOB. YHUUTOXKeHNe ATNaHTUAbI,
npa-fpeuunn, npa-Ermnta n gpyrmx rocygapcTs. [loCTaTOYHO MHTEHCUMBHOE
noTenJieHMe KAMMaTa cnocobCcTByeT MHTEHCUBHOMY TastHUIO 1Ie4HUKOB
M NOBbIWEHUIO ypoBHA MUPOBOro oKeaHa, 1 3TO Mbl TOXKe BUAUM Ha
rpadumke. CHUMKEHME UHTEHCUBHOCTY yBENYEHUA ypOoBHA MupoBoro
OKeaHa (BepxHsA HaKNOHHAA IMHUA Ha rpaduKe) MOXKET CBUAETEIbCTBO-
BaTb O CHUMKEHWUWN CEMCMMUYECKOM U BYSIKAHWUYECKOM aKTUBHOCTU Ha 3emne
NPUMEpPHO 7 TbIC. NeT Ha3aA.

Mocnecnosue K pasgeny

Ot 100pa 100pa He UIIYT. bblIu BecKue MPUUMHBI TSI MUTPALIAU HAITUX
npeakoB u3 Adpuku. [Tpudpexunie Tepputopun AGpUKU ITePUOINIECKIA
3aTalIMBaJMCh TIPU LIYHAMU CO CTOPOHBI ATiIaHTUYecKoro u MHauiickoro
oKeaHOB. [1pu yBeTMUe HUM YNCIIEHHOCTH HACEJICHUSI BHYTPEHHUX, YIOOHBIX
JUJISI TTPOXKUBAHUSI, TEPPUTOPUI XBaTaTh HE CTAJIO U, €CTECTBEHHO, BO3ZHUKA-
JIa )XeCTKasl KOHKYPEHLIMS 3a TIpaBo 00/1afaHUs TAKUMU TEPPUTOPUSIMHU. 3a-
cesieHre KOHTMHEeHTa My, UMEIOIIEro OUeHb 01aronmpusiTHbIC KIMMaTUYeCKHe
YCIIOBUSI, IEUCTBUTEILHO MOIJIO HadaThest 6oiiee 50 ThIC. JIET Ha3am. DTO He
MPOTUBOPEUYUT JAHHBIM COBPEMEHHBIX UCCIICA0BaHWM, YCTAHOBUBIIMX BO3-
MOXHOCTb IEPBOIA BOJTHBI MUTPALIMY JIIOAeH 13 AGpUKU uepe3 10T ApaBuii-
CKOTO TToTyocTpoBa (puc. 346) B 3anamHbIil pernoH Tuxoro okeaHa 130 Teic.
JieT Hazal. M myTb MUTpalMU HALIUX MPEeIKOB U3 ADpuKu uepe3 ApaBuiicKui
nojiyocTpoB, LlenTpanbHyo 1 BocTouHyo A31io ObLT JOBOJBHO Y30K, TaK
KaK eBpoIleiickas yacTh, Ypai, Cubupsb u AKyTus mogBeprajiuch nepuoam-
YeCKMM METEOPUTHBIM OOMOApAMpPOBKAM U 3aTaruBaJuCh MPU IIyHAMHU,
KOTOpbIe YHUUTOXAJIA BCE XXKMBOE HA cBoeM myTu. [1pu iyHaMu 9acTUIHO
3aTarIuBaIuCh TakKe Tepputopun Muaaum u Kurtas. BeKUTH B 10JTOCpOY-
HOU TIEPCIEKTUBE HA 3TUX TEPPUTOPUSIX HAIIUM MpeaKaM ObLIIO KpaiiHe
CJIOXHO.

ITo nmerommMes TaHHBIM, OOJIBIITMHCTBO KPYITHBIX aCTEPOUA0B Magaio
B IIPOLIJIOM B paiioHe Tuxoro okeaHa — y mooepexbst ABctpaiuu 250 MJIH
JIeT Ha3aj, y nojiyoctpoBa FOkataH — 66 MIIH JIeT Ha3al, BO3MOXHO B Du-
JIATIITUHCKOM Mope — 55—56 MITH JIeT Ha3aJd M B BOCTOYHOM YacTh Tuxoro
oKeaHa — 22 ThIC. JIeT Ha3al. BeposTHO, Bce 5T acTEPOUIbI IBJISUTUCH CITYT-
HuKamu JIyHbI 1, IEpUOANYECKY 3aXBaueHHbIE TpaBUTaLIMEil 3eMIM Nagalu
Ha Hallly TUTaHeTy Ha orpaHUYeHHOM yudacTke. [lageHue actepouna y mooe-
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pexbs FOkaTtaHa nmpuBesio K 00pa3oBaHUIO B TXoM okeaHe KOHTUHeHTa My,
CTaBIIETO KOJIBIOEJIbIO MEPBOI BHICOKOPA3BUTOM LIMBUIM3ALIMUI, HO 110 3JI0M
WPOHMU CYILOBI MTaJIeHUE IPYTOro acTeporaa B palioHe Tuxoro okeaHa mpu-
BEJIO K YHUUTOXEHUIO 3TOr0 KOHTUHEHTA.

ApaBumcKui
M0JIyOCTPOB

Puc. 346. ApaBuiicKuii oJIyoCTpOB Ha KapTe MUpa

W3 puc. 347 BUIHO, YTO XKM3Hb B MOPSIX U OKEaHaXx IJIaHEThbl [IOCTOSTHHO
nojBeprajach 00JbIIONH OMAaCHOCTH M3-32 METEOPUTHBIX OOMOAPAUPOBOK U
MaaeHUsI aCTEPOUIIOB, a TakXkKe UX MocaeAcTBUl. CrabblM MECTOM YUEHBIX,
KOTOPBIE CBI3BIBAIOT BEIMUPAHKE MOPCKO (payHBI TOJIBKO C TTaIeHUEeM KPYII-
HBIX aCTEPOUIOB Ha 3eMJIIO, SIBJISIETCSI OTCYTCTBUE KOPPEJSIIUUA MEXKIY UH-
TeHCHBHOCTBHIO BEIMUPAHUS U TMAaMETPOM KpaTepa yIaBIIeTo acTepouaa
(3Heprueit ynapa acrepouna o 3emito). CyliecTByIOT KpaTephl 6oJyiee Kpyr-
Hble, yeM Yukcynyo Ha FOkaraHe (LleHTpanbHasi AMepuKa), HO HE UMEBIINE
TaKMX KatacTpoUyeCcKUX MOCIeACTBUI 11 6rocdepsl. Eciu O6b1 CTONKHO-
BEHUS ¢ KPYITHBIMU aCTepOMIaMU OBLIN ¢ TMHCTBEHHOM TPUYIHON BEIMUpPA-
HUs dyophl 1 (ayHbl Ha 3eMiie, MocaeaHue ObUTU Obl CKOPOTEYHBI (10 He-
CKOJIBKHX JIET), YTO He TTOATBEePKIaeTCsS MMEIOIMNMUCS TaHHBIMU. OTHAKO
YacTble MTHTEHCUBHBIE METEOPUTHBIE O0MOAPIMPOBKU 3eMIIU MPU COMVKEHUMN
¢ JIyHoi1, KOoTOphIe yueHble He TPUHUMAIOT B pacyeT, TafoT BITOJTHE TIPaBIO-
noao0Hoe 00BbsICHEHHUE KaK KPaTKOBPEMEHHBIM, TaK 1 IJIUTEIbHBIM BbIMU-
paHUSIM XUBBIX OPTAaHU3MOB M paCTCHUIA Ha TIJIaHeTe.
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542 500 450 400 350 300 250 200 150 100 50 O

Puc. 347. OpueHTPOBOYHOE BEHIMUPAHUE MOPCKOi1 (payHbI (B % I10 BEPTUKAJIN)
3a riepuof 540 MJTH JieT (TI0 COXPAaHUBIIUMCSI OKAMEHEJIOCTSIM)

JJ1s1 XKM3HU Ha CYIIIe M B MOPSIX, U OKeaHaX, KPOME 3TOro, OOJIBIIIYIO OIac-
HOCTb MPEICTaBIISLIN IlyHaMU co cTopoHbl CeBepHoro JlenoButoro, ATiaH-
Tuyeckoro, Muauiickoro u Tuxoro okeaHoB pu oTpbiBe JIYHBI OT 3eMin
(rpaBuTallMOHHBIN yaap). Eciu cyauTh 1o Ha3BaHUIO OKEaHOB, TO LIyHaMU
€O CTOpOoHBI TUXoro okeaHa ObLIM HAMMEHEE OIMACHBI.
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4. 1NPU4UHDI NEPEXOAA B APEBHOCTU OT
CEUCMOCTOUKOTO K HE CENCMOCTONKOMY
CTPOUTENDBCTBY

4.1. 3emneTpAceHUn Kak OCHOBHAA NPUYMHA PaspyLLEHUA
aHTUYHbIX» KAMEHHbIX COOPYKEeHUMN

ITpakTryecku Bce KaMeHHBIE COOPYKEHUST, OTHOCUMbIE COBPEMEHHBIMM
WCTOPUKAMU U apXeoJoraMu K aHTUYHOCTU — Tiepuoay JpesHeit [periuu u
JpesHero Puma (VIII Bek 10 H. 3. — V BeK H. 3.), IOLLJIX 0 HAC B ITOJIypa3-
PYILLIEHHOM WM TIOJIHOCTBIO Pa3pyllieHHOM COCTOSIHUMU, YaCTO 3aChIlaHHbIE
MHOTOMETPOBBIM CJI0EM I'pYHTA. [J1aBHOI MPUYMHOI pa3pylIeHNsI KAMEHHBIX
COOPYKEHU yUeHbIE CUNTAIOT BAHAAIN3M HEKUX TUKUX IIeMeH (BOOPYKEH -
HBIX KOTIbSIMU, JIyKaMU U cTpeamMu?!), a TaKKe KITMMaTU4YeCKre BO3IEHCTBYSI.
MHOTOMETpOBBIC CJIOM IPyHTA HAaI pa3BaIMHAMU aHTUIHBIX COOPYKEHMH,
110 MHEHUIO YUEHbIX, 00pa30BaIMCh €CTECTBEHHbBIM ITyTeM TOYBOOOPa30BaAHUSI.
Bo3MoskHbBIE KaTaKIM3MbI B ITPOLIIOM KaK MPUYMHA pa3pylIeHUs aHTUUHBIX
KaMEeHHBIX COOPYXXEHUI pacCMaTPUBAETCS I HEOOIbIION IPYINOii yue-
HbIX. O runoTe3ax, YTo KAMEHHbIE COOPYXKEHHUsI MOTJIU OBITh TIOCTPOEHBI 32
10—12 thIC. NET MO MepHroma aHTUIHOCTH, a JlpeBHMe Pum u [periust BO3HUK-
JIV Y CYILIECTBOBAIN CPeAu yKe pa3pyllleHHbIX KaTaKJIU3MaMU IPEBHUX CO-
opyxXeHMii — peun HeT. Ho uTo ecTh uctuHa?

Karaknuszmamu Ha 3emiie, Hapsily C METEOPUTHBIMU OOMOapIMPOBKAMU
U IIyHaMHU, SIBJISIIOTCS M MOLITHbIE 3eMJIeTpsiceHus1. Yalie Bcero MMeHHO 3eM-
JIETPSICEHUSI B MOPSIX MJIM OKEaHaxX BbI3bIBAIOT Pa3pylIUTEIbHbIE IIyHAMMU.
Kaxnpiit 06pazoBaHHbIN YEI0BEK YTO-TO CJIbIILIAT O ABUKEHU U TEKTOHUYE-
CKUX TUTUT JTUTOCHEpbl 3eMJIU 1 BHI3BIBAEMBIX 3TUM IBYDKCHUEM 3eMJIETPSI -
CeHMSIX. DTa TUIIOTe3a CTaia O0IIeTpU3HAaHHOM COBCeM HeTaBHO — B 60-¢ I'T.
XX B. Ha ceromHsmHuii AeHb MPUUMHOMN ABMKEHUST TEKTOHUYECKUX TUIUT
CUMTAETCS HAJTMUKMe KOHBEKIIMOHHBIX TEIJIOBBIX TOTOKOB B MAHTUU 3EMJIU.

Kak cuutaer psin yueHbIx, 1uTocdepa 3eMiIu BKIIIoYaeT B ce0s1 § OCHOBHBIX
TEKTOHUYECKUX IIUT (puc. 348). [paHULIaMU STUX TLTUT SIBJISTIOTCSI 30HBI HAK -
0oJiee MOLIHBIX 3eMJIeTpsiceHU Ha TuiaHeTe (puc. 349). [1pu cuIbHBIX 3eM-
JIETPSICEHUSIX HA TIOBEPXHOCTU 3€MJT MOTYT MOSIBISITHCS PAa3IOMBI INUPUHOM
HECKOJIbKO IECSTKOB WJIU COTEeH MeTPOB (puc. 350), HO HEU3BECTHOM ITTyOUHBI.

Heckonbko net Hazang B CMU nmosgBMIMCh MyOIMKalu 06 ucciaeaoBa-
Husix mpodeccopa MaremaTuku M. KoBasieBa, KOTOpbIe yKa3blBalOT Ha BO3-
MOKHYIO CBSI3b MHTEHCUBHBIX 3eMJIETPSICEHUI U U3BEPXKEHU I ByJIKAHOB Ha
3emuie ¢ cynepayHueM. MccienoBaHrst 0XBaThIBalOT OTHOCUTEJIBHO HEOOIb-
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1o iepuon BpemeHu — nocieaHue 20 get. CynepiiyHueM Ha3bIBaeTCs acTpo-
HOMUYECKOE SIBJIEHHE, KOT1a HOBOJYHUE WUJIY TTIOJTHOJYHUE MO0 BpEMEHMU CO-
BIAAAIOT C TIepUreeM — HaMMEHBIIUM yaajieHueM JIyHbl oT 3emian (U ux
MaKCUMaJbHBIM cOMKeHueM). HoBoyHMe U TOJTHONIYHYE HAOJII0ga0TCs
eXeMECSTYHO, OT 3 10 6 13 HUX B Te€YEHHE roja KIacCuOULIUPYIOTCI KaK Cy-
MEPIIYHUS.

N
Z8n

f”#‘mg

Puc. 349. OcHOBHBIE 30HBI 3eMJIETPSICEHUIT HAa TPAHUTIAX TEKTOHUIECKUX TUTAT
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Puc. 350. Paziom Ha moBepXHOCTH 3eMJIM TIPU 3eMJIETPSICEHUT
B Typuuu 6 deBpanst 2023 r. (mupuHa pasnoma — a0 200 m)

ITocne HepmaBHEro MolIHeMIIero 3emaeTpsiceHus B Typuuu B ¢eBpaie
2023 . ykazaHHbIe uccienoBanus M. KoBajieBa BbI3BaIy MOBBIILIEHHBIN WH-
Tepec y yUeHbIX-celicMo1oroB. 8 eBpast 2023 1. Ha opunnansHoM Telegram-
KaHaJje u3naHusi «<ApryMeHTbl 1 (haKThl» ObLIa OMMy0JrKoBaHa cTaThs A. Ko-
3ayeHKo «OrmacHas 01130CTh. TpUITEpOM 3eMJIETPSICEHUSI MOIJIO CTAaTh pac-
crtosiHue a0 JlyHbl», Kacawolasicsl IpUYMH HeJaBHUX 3eMJICTPSICEHUI B
Typuuu u Cupuu. Bot, uto nuier Ko3zaueHko: «B HayuHbIX Kpyrax nosiBu-
Jlach TUTTIOTe3a, 4TO 3eMieTpsiceHus B Typumm 6 peBpaiist 2023 . MO OBITh
BBI3BaHbI OJIM3KUM mpoxoxkaeHueM JIyHbl K 3emie. [1oBbllIeHHAs TpaBUTa-
1M CITyTHUKA Halllel TIaHeThl MOTJIa ITOBIMSITh Ha ABMXKEHUE BOAHBIX Macce,
KOTOpPBIE BBI3BAIN MEepeMeIeHNEe OKeaHCKOM TeKTOHMYECKO TTUTHI, KOTO-
pasi «IOABUHYJIa» CBOIO KOHTUHEHTAJIbHYIO COCEIKY. 3eMIETPSICEHUSI MPO-
HUCXOISIT Ha pa3ioMe TEKTOHNIECKHX TIIUT, KOTOPBIE ITOCTOSTHHO HAXOISTCS
B JIBMKEHUU. DTOT MPOLIECC MOXKXHO CPABHUTH C OBIOIIMMMUCS APYT O Apyra
JBIMHAMU BO BpeMsI JIemoxoa. B Kakoii-To MOMEHT OHM CTaIKUBAIOTCS, TPe-
CKaloTCcsl, U HaYMHaeTcs 3emeTpsiceHre. Cuia 3eMIeTPSICEHUST, CKOJIBKO
PETUOHOB OyIeT UM 3a[€TO, 3aBUCUT OT MHOKECTBa (haKTOPOB. YUEHBIE TaK-
K€ He UCKJIIOYAIOT BEPOSITHOCTHU BIAMSIHUS Ha 3TOT MPOLIECC PACTIONOXKEHUS
CITyTHUKaA 3eMJn». «ECTh MpeamnonoxeHne, 9To TPUTTEPOM 3eMIIETPSICEHU I
MOXET ObITh paccTosiHue oT 3emJin 10 JIyHbI. MBI Bce 3HaeM, YTO MPUJIMBHBIC
TIPOLIECCHI CBSI3aHbI C pACCTOSTHUEM OT Halllel TUTAHETHI 10 ee CITyTHUKa. [pa-
BuTalus JIyHbI TeCHO CBsI3aHa C IPUJIMBHBIMU MpPOlleCCaMU, a OHU B CBOIO
odepeb MOTJIN MOCTYKUTh MPUIMHOM CIBUTA TEKTOHMYECKUX TITUT B 00-
JIACTU, TJE COCIMHSIIOTCS YeThipe U3 HUX — AHartonulickasi, Apadckasi, EB-
pasuiickas 1 ApuKaHCcKasi, YTO 1 IIPUBEIO K KAaTaCTPOPUUIESCKUM MOCTEI -

320

CTBUSIM», — 3asaBu aif.ru mpodeccop kadenpsl duzuku 3emun CIT6IY Bria-
aumup TposiH.

«Opo6uTta JIyHbI UMEET CI0XHYI0 (hDOpMY, OHA HAXOAUTCS TO OJMKe, TO
panbire oT 3emian. 21 suBapsg 2023 1. JIyHa Obl1a 0JiMzke Bcero K 3emiie 3a
nocnenHue 992 roaa, paccTosiHye 10 He€ cocTaBiisio 356 568 km. [ocienHsis
cepusi 3eMJIETPSICEHU I 3a/ies1a CTpaHbl Mo BceMy Mupy. HamomHumM, uto cHa-
qaJjia paHHUM YTpoM 6 (peBpaitst ObIIN 3aDUKCUPOBAHBI TOTYKU MArHUTYIOM
7,8 ¢c ouaroM Ha riyouHe 17 kM B 4 yaca yTpa Ha tore Typuuu. Uepes He-
CKOJIbKO YacOB IIPOM3OIIIO TTOBTOPHOE 3eMJICTPSICEHEe MAaTHUTYIOM 7,5,
MOJA3eMHBIEC TOJYKH OLLYIIAIUCH B Psifie TypELIKMX pailoHOB 1 yacTu Cupuu.
Takzke o Moa3eMHBIX TOTYKAX COOOIIaNM B cocefHUX cTpaHax — Mpake, U3-
pamsie ¥ ApMeHUU. AKTUBU3AIINIO CEMCMUYIECKUX TTPOIIECCOB OTMEUAIU B
neHTpaiabHoil yactu KaBkasza — CepepHoii u FOxxHoit Ocetun, Yeune, [py-
3un. B ToT ke neHb B 600 KM K 3amaay oT AjiMa-ATbl IIPOM30IILIO 3eMJISTPSI-
ceHue maruutynoit 5,4 B Kazaxcrane. B HEKOTOpbIX 00JIaCTSIX CTpaHBbI OIILY-
IAJIMCH TOJIUKU B 2-3 Oasua. 3aTeM cribHelilIee 3a nmocaegHue 40 JieT 3eM-
netpsiceHue 3,8 6ayuta 3adukcuposaiu B mrare Hplo-Mopk, B CLIA.
8 heBpasst 3eMiteTpsiICeHUsI MAarHUTY 10 3,6—4,7 Habmogauch B ApreHTHHE,
Wnponesun, [Tyspro-Puko, mpomomkaanch ap TeplIoKy (ITIOBTOPHbBIE TOJIY-
KU ¢ MEHBIIIeH aMIUTUTYI01, YeM TiepBbIii) B Typumu u Cupun. «Pasymeercs,
npubauxkeHue JIyHsl K 3emiie He Bceraa MPUBOAUT K 3eMJIETPSICEHUIO. DTOT
MPOLIECC CBSI3aH C COCTOSTHUEM TeKTOHMUYECKUX TUTUT Y UX OJIM30CTBIO IPYT
K IpyTy, UX TMHaMUKoM. [Toka ydeHbIe He TIPUIILIN K eIUHOMY MHEHHIO 10
MOBOJY BIUSTHUS PACCTOSIHUS OT 3eMJIU 10 CITyTHUKA Ha 3eMJIETPSICEHUSI,
OJIHAKO JJAaHHas TUIOTe3a 00CcyXnaeTcs», — yTouHuI TposiH.

WHTepec BBI3BIBACT TO, UTO TIpeioKeHHass KoBajgeBbIM rUIIOTe3a O CBSI-
31 3eMJIETPSICEHUIA 1 TpaBUTALIMOHHOTO Bo3aelicTBuUs JIyHbI Ha 3eMitio cpa-
3y HaXOAUT KOCBEHHOE MOATBEPXKACHKUE B UCTOPUUECKOM ITPOIILIOM YeJIOBe-
gyecTBa. OOpaTM BHUMaHKE, YTO IPEBHME CKATbHBIC COOPYKEHMS TaK Xe,
KakK ¥ MoJA3eMHbIE COOPYXKEHUSI, TUPAMUIbI U MacTaObl, 00J1a1aIu BbICOKOM
CeMCMOCTOMKOCTHIO. B orpeeieHHOM CTeneH! ITepeYrCICHHBIE COOPYKEHUS
KOIMPOBAJIU €CTECTBEHHBIE TIEIIEPhl, KOTOPhIE HA paHHEM 3Tare pa3BUTHS
YeJI0BeUYeCTBa 3alTUIIAIH JIIOACH OT KaTaKJIM3MOB U MIPUBEIH K MOSIBJICHUTO
roJiy0oria3biX U CBETJOKOXUX JItoJiel (BCAeACTBHUE HeJOCTaTKa COTHEYHOTO
cBeta). CiemyeT HAMOMHUTD, YTO BO BCeX 0€3 UCKIIIOUEHUS CYIIECTBYIOIINX
JIeTeHIax IPEeBHUE «00TH» OBUIM TOJTyOOTJIa3bIMU M CBETIOKOKMM.

B n1peBHOCTH TPUMEHSUIU U CEICMOU30IMPYIOIIME CIOU B (pyHIaMeHTax
KaMeHHBIX coopyxXeHuit (puc. 351). 3eMieTpsiceHus MpU KaTaKJau3Max Ha
3emMJie He CMOTJIN Pa3pyIIUTh MepeyrcIeHHbIE BBIIIE CeCMOCTOMKME Ka-
MEHHBIE COOPYKEHMST, 1 OHU IOIIUTH IO HAIITNX THE MaTOITOBPEXKICHHBIMH.
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Puc. 351. CeiicMouzonupyioliue cjiou B pyHIaMEHTE IpeBHEro coopykeHus B [pernn

ABTOpPOM JJaHHOU KHUTU B paszee 3.3 mpeioxKeHa XpOHOJIOTHS KaTa-
KJIM3MOB Ha 3eMJie B ITpolutoM. M cormacHo 3Toil xpoHonoruu nepuoz c 16,1
no 12,8 TeIC. €T Ha3am, a TakKe IpeaIleCTBYIONIUI epro B HECKOJILKO
TBICSY JIET, XapaKTePpU3YIOTCsS OTCYTCTBMEM KaTakJIn3MoB Ha 3emuie (JIyHa
KakK caMOCTOsITe/IbHasl TiJlaHeTa Oblila OYeHb JajeKo OT 3eMJin). DTOo, Mo MHe-
HUIO aBTOpAa, paccJaduiIo IPEBHIO0 LIMBUIM3ALIMIO U HALLIM TTPEIKU PELIIN,
YTO CUJILHBIX 3eMJIeTpsiceHU I Ha 3emuie Oosibliie He OyneT. BMecTo HanekHbIX
CEUCMOCTOMKUX COOPYKEHUM CTaI CTPOUTHCSI KPACUBBIE HECEUCMOCTOMKIE
«@HTUYHBIe» coopyxkeHMst Tiuna [TapdeHoHa (puc. 352). Tskenble KaMeHHbIE
0JIOKM, MOTHSITHIC HA OOJIBLIIYIO BEICOTY U CBOOOIHO MOCTAaBJICHHBIC APYT HA
Jpyra, — 9TO rpyoeiilliee HapylleH1ue BCeX MPUHIIUIIOB CEICMOCTONKOCTU
MIPU CTPOUTENBLCTBE coopykeHmii. [TopasuTeaIbHO, HO Ha CEICMOOITACHBIX
TepPUTOPUSIX HbIHeNTHe# Typunu, rae GUKCUPYIOTCS AECATKU ThICSY 3eM-
JIETPSICEHUI B TOJI, OBbLIO IOCTPOEHO HECEMCMOCTOMKMX «@aHTUYHBIX» COOPY-
JKeHUIi 00JIbllIie, UeM Ha TepPUTOPUSIX MeHee celicMuuHbIX [petn u Utanuu.
BeposTHO, yXe B 3TOT MEPUO/ CKaJTbHbIE XpaMbl, TTOA3€MHBIC TOPOIA U -
paMubl 0Ka3aarch 3a0pOIIEHHBIMU, U U3 HUX OBLJIO U3BSITO BCE TEXHOJIOTHU -
yeckoe obopynoBaHue. [To3ToMy 1 HAXOAST COBPEMEHHBIE apXEOJIOTH B IPEB-
HUX MYCTBIX COOPYKEHUSIX MYCThIe capKodaru (KaMeHHbIe CYHIYKHU JUTST Xpa-
HEHUS LIEHHBIX U3CI1ii), B TOM YMCJIe U OTPOMHBIX pa3MepoB (puc. 353).

[MonTBepxaeHreM paccMaTpUBAEMOUM XPOHOJOTUN KaTaKJIM3MOB SIBJISI-
€TCsI M TO, YTO B BTOT K€ TIePUOI, TPUOJIM3UTEIBHO 15 ThIC. JIET Ha3aj, IPeB-
Hell IMBUIM3alMeil HAUMHAIOT OCBaMBaThCs 151 BEIEHUS CEJTbCKOTO X03sIH -
CTBa OOIIMPHBIE TUIOJOPOIHBIC pABHUHHbBIC 3¢MJIY 110 BCEl IMIaHeTe. DTa, Ha
MepBbIH B3MJISI, 3araJouHasi 3aKOHOMEPHOCTh Obl1a yCTAHOBJIEHA U3BECTHBIM
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pycckuM yueHbIM BaBuiioBbiM (cM. puc. 301). YnuBiaeHre COBpeMEHHbBIX yUe-
HBIX BbI3BIBAET TO, YTO B YKa3aHHBIX ouarax paBHMHHOTO 3eMJIeIeIUST UC-
MOJIb30BAIMCh HE TMKOPACTYIINE, a y3Ke CEIEKIIMOHHBIE COpTa CEMSTH M KOp-
HeruioaoB. COBEpLIEHHO OYEBUIHO, UTO MPEALLIECTBYIONIAS JJIUTEbHAS Ce-
JIEKIIUSI CETbCKOXO03SIUCTBEHHBIX KYJIBTYP MOTIJIa TPOUCXOAUTh TOJbKO Ha
Y4acTKax TePPaCHOr0 3eMJIeIE/ IS B TOpax € 3allMIIEHHBIMU OT KaTaKJIM3MOB
CeCMOCTOMKNMU OJ1arOyCTPOSHHBIMU TIellIepaMy WA CKaJTbHBIMUA COOPY-
JKeHUSIMM, a Tak>Ke Ha HeOOIbIIMX pa3ieIeHHbIX (711 MUHUMU3aLUU yIlep-
0a OT IOXapoB MPU METEOPUTHBIX OOMOapAMPOBKaX) y4acTKaX BOKPYT IO/ -
3€MHBIX TOPOJIOB.

Puc. 353. CroroHHBIe MpaMoOpHBIe ITycThie capkodaru Cepaneyma B Cakkape. Erumner
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Puc. 354. Ocratku xpama Apremubl B Capauce npu packonkax. Typuus

Bepcuio o pa3pylieHUr MHOTUX «aHTUYHBIX» COOPYKEHUI UMEHHO 3eM-
JIETPSICEHUSIMM, @ HE IlyHaMU MOATBEPXKAAeT, HApUMeEp, CpPaBHEHUE COXpa-
HUBILMXCSI OCTATKOB XxpaMa ApteMuibl (puc. 354) B ropoae Capauc B Typiiuu,
XpaMoBOTro coopyxeHust B ropoae beir-1llean B M3pauie (puc. 355) u xpa-
ma [TapdeHoH (cMm. puc. 352) B Ipeunn. Ha packonkax KojJloHH xpama Ap-
TEMUIbI BUAHO, YTO KOJJOHHBI HAXOASTCS O] MHOTOMETPOBBIM CJIOEM I'PYH-
Ta. [To olleHKaM apxeoJioroB, CJIOW TPyHTa JOCTUTANl 7 M U SIBJISICS ecTe-
CTBEHHBIM HAKOIJICHUEM OCAIKOB MPU IMoYBooOpazoBaHuU. OIHAKO MPOCTOM
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pacyeT MOKa3bIBAET, UTO CJIOM TPYHTA TAKOW TOJIIMHBI MOT 00pa30BaThCs
MyTeM HAKOIJICHUS TOJIBKO 3a ¢cpoK 60—140 ThIC. j1eT (CKOPOCTh MOYBOOOpa-
30BaHUs 1O JaHHBIM yuyeHbIX coctaBisieT 0,05—1,2 mm/rox). Ho ropon Cap-
JUC (M C 5TUM COIIACHBI TE XK€ apXe0JIoTH ) eliie He cyiecTBoBai 60—140 ThIc.
net Hazan. CrenoBaTeIbHO, TPYHT C KAMHSIMU MOT ObITh IIPUHECEH TOJBKO
M3BHE MOILHBIMU LiyHaMu. XpaMm ApTtemuibl B Typliuy MOT ObITh pa3pylieH
KakK IlyHaMM, TaK U ITOCJIeAyIOIIUMHU 3eMiieTpsiceHusiMu. XpaM IlapdeHoH
pAacCIIOIOKEH Ha IIJIOCKO# cKaste (cTojioBoi rope?!) u ObUT HegocsITaeM ISt
LIlyHAMU, HO TOXe ObLT pa3pyiieH. OUeBUIHO, UTO Pa3pyLIUTh ero MOTJIN
TOJIBKO 3eMJICTPSICCHUS.

g

[ |

Puc. 355. 3aHeceHHbIe IPYHTOM OCTaTKH XPaMOBOI'O COOPYKEHUS
B ropoze beiir-1llean. M3paunb

M3 paccMOTpeHHOTO BhIllIe MaTepuaa caeayeT, YTo TUIoTe3a O CBI3U
3eMJICTPSICEHUI C TpaBUTAIIMOHHBIM Bo3aeiicTBreM JIyHBI Ha 3eMJTio yepe3
MPUJIMBHbBIC BOJHBI B MOPSIX M OKeaHax sIBJIsSIeTCsSl Haubosiee MpaBIoogo0HOM
M3 BCEX CYIIECTBYIOIINX TUIIOTE3 O TIpUIMHax 3emierpsicenunii. M JlyHa mo-
poXaaeT He TpUrrepHbIil apdekT (3hheKT CIyCKOBOro KypKa B pyxKbe) ISl
3eMJIETPSICEHMI, a SIBJISIETCSI OCHOBHOI IMIPUYMHON 3eMJIETPSICEHUIA Ha 3eM-
Jie. He 66110 B TponiuioM ThicstueneTusiMu JIYHBI psiioM ¢ 3eMJieit — He ObLITO
MIPYJIMBHBIX BOJIH MOPEl M OKeaHOB U, KaK CJIEICTBUE, He OBIIIO CUITBHBIX
3eMJIETPSICEHUIA.

B cBs131 C BBIIIEN3T0KEHHBIM TTOSIBIISIETCS HaeXKaa Ha BO3MOXKHOCTD ITPO-
THO3MPOBAaHUS CUJIbHBIX 3eMJIETPSICEHUI Ha 3eMJie.
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4.2. MO*HO 1M NPOrHO3MPOBaTb 3eMeTpACeHUA Ha 3emne?

Pazpgen Bki1ouaeT 1ocTaTOUHO OOJBIION 00beM MH(GOPMALIMU, II0O3TOMY
OH pa30uT Ha OTIeJbHbIC MOAPA3IEabl, YTOObl OOJETYUTh IOHMMAaHUE 13-
JIoxkeHHoro MaTtepuana. Ho Bce mompa3zaesibl B3aMMOYBSI3aHbI U IIPSIMO WX
KOCBEHHO OTBEYaloT Ha BOIIPOC OCHOBHOTO pas3jeJia.

4.2.1. TeopuAa KOHBEKLLMOHHbIX NOTOKOB B MaHTUK 3emnun

Ecnu ucxonuts 13 cyliecTBYIONIE OCHOBHOM T€OPpUU «MaHTUINHOM KOH-
BEKIM», COTJIACHO KOTOPOU CEICMUUECKYI0 aKTUBHOCTb, CIIBUTHU U Pa3JIOMbI
B TEKTOHMYECKUX TUTUTAX BbI3bIBAIOT MOIIHbBIE KOHBEKIIMOHHBIE ITOTOKHU TETI-
Jla, KOTOpBIE WAYT M3 Help 3eMJTH K IIOBepXHOCTH (puc. 356), TO MPOTHO3M-
pOBaTh 3eMJIECTPSICEHUS U U3BEPXKEHUS BYJKAHOB (M3BEPXKEHUIO BYJKAHOB
MIPEAIIECTBYIOT 3¢MJIETPSICEHUSI IO BYJIKAHAMM ) TIPOCTO HEBO3MOXHO. 30HBI
BBIXOJIa HA TTOBEPXHOCTb 3€MJIM ATHX 3aTaJOYHbIX KOHBEKIIMOHHBIX TOTOKOB
TEeIUIa, COMJIACHO CYILLECTBYIOUIEH TEOPUU, TOCTATOYHO TOYHO COBIAAIOT C
30HaMU CEiCMUYECKON aKTUBHOCTU Ha 3emiie (cM. puc. 349).

mWm *

B 2345

B 4555
I 55-65

65-75

75-85
T 85-95
B 95-150
B 150450

Puc. 356. Kapra tertoBoro noroka (MBt/m?) u3 Henp 3eMin K MOBEPXHOCTH

Cuuraetcsi, YTO HauOOJIbIIIME 3HAYEHUs TEIJIOBOrO IMOTOKA COBIIAAAIOT
CO CpeIMHHO-0KEeaHMIECKIMU XpeOTaMI1, a HAMMEHbIIIME 3HAYSHIS Ha0JTI0-
JAKOTCS B CTA0MIbHBIX KOHTUHEHTAIbHBIX Heipax. OMHAKO CUCTEMATUYECKIE
1 MHTeHCUBHBIE 3eMieTpsiceHus B EBpasuu (cM. puc. 349), Hanmpumep B Typ-
LIMM KaK-TO ¢J1Ia00 C 3TUM COIJIaCyHOTCS.

JasaiiTe pazdoepemcs, 4To ke Takoe 3eMieTpsiceHre. Bot, uto coobiraet
WHTepHeT: «3eMJICTPsSICEHUE — IOA3EMHBIE TOJIUYKM U KOJIeOaHUsI 3¢MHOM
IMOBEPXHOCTH, CIIBUT TEKTOHNYIECKMX TUTUT. COTJIACHO COBPEMEHHBIM B3TJISI -
JaM, 3eMJIETPSICEHUS OTPaXKarOT MPOLECC ITe0JIOTMYECKOT0 IIpeo0pa3oBaHMs
1aHeThl. CYUTAaeTCS, YTO TIEPBOITPUIMHON 3eMIIETPSICEHU SIBJISTFOTCS TJIO-
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OGaJIbHBIE T€OJIOTUIECKUE U TEKTOHUUYECKUE CUITbI, OMHAKO B HACTOSIIIEE BPe-
MsI UX TIpUpPOJia He coBceM TMoHsTHA. [TosBaeHre 3TUX CUJT CBSA3BIBAIOT C
repernagaMy TeMIepaTypbl B Helpax 3eMan. BoabITMHCTBO 3eMIeTpsICEHUI
BO3HMKAaET Ha OKparHax TEKTOHUUECKUX IJIUT. 3aMeueHO, UTO 3a MOCAeHUE
JIBa BeKa CJIbHBIC 3eMJICTPSICEHUSI TTPOUCXOMIIN B pe3yJIbTaTe BCIIapbIBAaHUSI
KPYITHBIX PA3/IOMOB, BBIXOJSIIIIUX HA TOBEPXHOCTb».

CnpaBoYHbIii maTepuan

Mo coBpeMeHHbIM faHHbIM BHYTPEHHEee CTpoeHue 3eMn NpeacTas-
naeT coboli TpM OCHOBHbIX cnos (puc. 357):

3eMHaf Kopa — KameHHasa 060/104Ka, KOTopas MOKPbIBAeT BCtO Mo-
BEPXHOCTb NaaHeThbl. [1og okeaHaMm eé ToNLWMHA He npeBblwaeT 15 Km,
a Ha MaTepuKax AoxoauT 2o 75 Km;

MaHTMA — caoM TonwmHom go 2900 Km. Ha Hero npuxoautca 83 % ot
obuiero o6bEma nnaHeTbl 1 oyt 70 % maccbl. COCTOUT MaHTUA U3 TA-
KENbIX MUHEPANoB, 60OraTbiX }Kene3o0M U MarHnem;

ALPO — camas NJOTHAA U TAXKENAA YacTb NaaHeTbl. HaxoanTcs B
2900 Km OT noBepXHOCTU. MmeeT popmy Wwapa pagnycom okoao 3500 km.

Buyrpennee siapo
Bueumee supo

Hyxnaa ManTis

Bepxuaa mantng

JemMHag Kopa

Puc. 357. llpennonaraemMmoe BHyTpeHHEE CTPOEHHUE 3eMIn

CTpyKTypa 3emnu npeacrasisaet coboil KecTKyo BHELIHIO Kopy,
KOTOpasA COCTOMUT U3 6o/siee TONCTON KOHTUHEHTa/IbHOM Kopbl U 6onee
TOHKOW OKeaHM4YeCKoM Kopbl, TBEpPAOMN(B CEKYHAHOM NOHMMAHUK), HO
NAAaCTUYHO TEKyYelt (B ANUTENbHOM Nepuoae BpeMeHM) MaHTUN, XULKOTO
BHELUHEro Aapa v TBEPAOro BHyTpPeHHero Aapa. TekyyecTb maTepuana
nponopuuoHanbHa Temnepatype. CuMTaeTca, YTo TBepAas MaHTUA MOMKET
TeYb B A/INTE/IbHbIX BPEMEHHbIX MacliTabax B 3aBUCMMOCTU OT ee TeM-
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nepaTtypbl 1, Cief0BaTe/NIbHO, B 3aBUCMMOCTM OT NOTOKa BHYTPEHHErO
Tenna 3emnu. B MaHTUM NPOUCXOAUT KOHBEKLMSA MU3-3a TeN/a, NAyLWero
13 Heap 3eMau, Npu 3Tom 6onee ropsavasn 1 NaaBy4as MaHTUA NOAHUMA-
eTcs, a bonee xonoAHas U, cnegosaTenbHo, bonee NAOTHAA MaHTUA Ony-
CKAeTcA. ITOT KOHBEKLMOHHbIN NMOTOK MAHTUWN YNPaBAsSET ABUMKEHUEM
nuTochepHbIX NAUT 3eMAK; TaKUM 06pa3om, AONONAHUTENbHBIN pe3epByap
TENa B HUXKHEN MaHTUKN UMeEET peluatoLlee 3HaveHne ana GyHKLMOHM-
POBaHMA TEKTOHWUKM NAUT, U O4HUM U3 BO3MOKHbIX UCTOYHUKOB ABASAETCA
oboralleHne HUKHEN MaHTUU PASMOAKTUBHBIMU 31IEMEHTAMMU.

MccnepoBaHMAMM yCTaHOBNEHO, YTO TeMMepaTypa NOAHMMAETCA B
cpeaHem Ha 3° Kaxkgble 100 m Bry6b 3emn. ITo XxapaKTeEPHO A/1A BCEro
3eMHOro LWapa. Takon pocT TemnepaTypbl NPOUCXOANT B BEPXHEN YacTK
3eMHOM Kopbl, NpUMepHO nepsble 20 KM, Aanee TemnepaTypHbIN pocT
3ameansetca. Camblii 60/1bLLIONM POCT TemMnepaTypbl 3adpukcmposaH B CLUA,
rAe Ha uccaefyemom y4acTke TemnepaTtypa nogHanacb Ha 150 °C rny6ke
1000 m. Cambit meaIeHHbIM pocT 3admKcrpoBaH B KOxHoM AdpuKe, rae
Ha UcceLyeMom yyacTKe TemnepaTypa NoAgHANACh BCEro Ha 6° rnybxke
1000 m. MpaHMLA@ MaHTUM 1 BHELLHEero A4pa Ha rnybuHe go 3000 kKm pac-
Kansetca ot 2000 ao 3000 °C (pwmc. 358).

Puc. 358. [penmnonaraemas TemmnepaTypa Ha TpaHUIIAX BepXHE
U HIDKHEW MaHTUM 3emMiu

BHyTpeHHee aapo HarpeTo o 4000 °C. TemnepaTypa B CAMOM LLEHTpe
3emnn cocTasnseT okoso 6000 °C. TaKkas e TemnepaTtypa HabaogaeTtcs
1 Ha noBepxHocTh ConHua.

BynkaHuuyeckas naBa umeet TemnepaTtypy ot 700 go 1200 °C. B 3a-
BMCMMOCTM OT TEMMepaTypbl U COCTaBa 1aBy pPasfenAloT Ha TpPU BMAA
TeKy4ecTu:

— XKMAKas naBa uMeeT Hanbosee BbICOKYO TemnepaTypy — b6onee
950 °C. OCHOBHbIM €€ KOMMOHEeHTOM siBnsAeTca 6a3ansT;

— aHAe3nToBanA flaBa umeeT TemnepaTtypy 750-950 °C. E€ MoXKHO y3-
HaTb MO 3aCTbIBLUMM OKPYIIbIM Fbl6am C NOMaHOM KOPKOW;
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— KMC/1aA NaBa UMeeT HaMmeHbLyto Temnepatypy — 650—750 °C. OHa
6orata KpeMHe3eMOM U XapaKTepmnsyeTca MeaeHHON CKOPOCTbIO U Bbl-
COKOW BA3KOCTbIO.

Temnepatypa 6onee 1000 °C HabnogaeTca HUXKe rpaHuLbl AnTochep-
HbIX (TEKTOHMYECKUX) NANUT Ha MybuHe okono 100 Km.

BosHukaeT ecTecTBEeHHBII BOIPOC — ITOYEMY IIPU TaKOI 3HAYUTEIbHOMI
TOJIIIIMHE TBepAOi MaHTHU (0KoJio 600 KM), rie MpeaIToI0XUTETBHO MO -
HUMAIOTCS U OITyCKaIOTCsI MOIITHbIE KOHBEKIIMOHHBIE TTOTOKU TEIJIa, U CpaB-
HUTEJIBHO HeOOJBIIOM ToHe KOphI (15—75 kM), cocTaBistionieit 4—20 %
OT TOJIIIIMHBI TBEPAOU MAaHTUU, JIJISI BBIXOJA TETIJIOBBIX TOTOKOB BbIOMPAIOT-
CsI OIHU U T€ K€ YYACTKHU 3eMHOI MOBEpXHOCTH (CM. puc. 356)? OueBHUIHO,
YTO MPOLECC BbIXO/a TEMJIOBbIX TOTOKOB J0JIKEH ObITh XaOTUUYHBIM, a HE
CTPOT'0 YCTAHOBMBILIMMCS Ha OMpeAeIeHHBIX yyacTKax 3emiu. JIBukeHue
MaTepPUKOB U UX CKOPOCTh TaKXke JOJKHbBI ObITh XaOTUYHBIMM, 4 HE HaIpaB-
JICHHBIMU B OMpeIeICHHOM HalpaBJIeHUU — B HAITPaBJICHUU MaKCUMaTbHbIX
okeaHcKuX npusinBoB. Ho, coracHo mocieaHuM UccieT0BaHusIM reousu-
KOB, CKOPOCTb IepeMelleHUST TUTOC(hEPHBIX IUTUT cocTaBsieT mexkny EBpa-
3ueit u CeBepHoOil AMepuKoii 5 cM/ron (B cropoHy CeBepHOil AMEepUKH), a
Mexay ABcTpanueil u AHTapkTuaoi — 14 cm/rof (B cTOpoHY ABCTpasvn).
COOTBETCTBEHHO, BbICOTA MPUJIUBOB B TUXOM OKeaHe, MIolliajab KOTOPOTro
cocTaBisieT okoJo 50 % rmoran MupoBOro okeaHa, COCTaBIISIET B CPEIHEM
7—9 M, B ABCTpajiMu BbICOTa MPUIMBOB MOXET JOCTUTraTh 8 M. Takke ycTa-
HOBJICHO, YTO ATJIAHTUYECKU I OKeaH MOCTeNIEHHO pacIlIUpPsIeTCs] — paccTo-
ssHUe MexXny AMepukamMu 1 EBporioil yBeIMImBaeTcst CO CKOPOCThIO 4 cM/
roa. CienyeT oOpaTUTh BHUMaHUE Ha TO, YTO ABUXEHUE BCEX MaTEePUKOB
UAET NPUOIU3UTEIBHO O HAalpaBIeHUIO BpallleH!s JIyHbI BOKPYT 3eMJIu.

MmeeTcs ellie OAMH BOMPOC K CYILIECTBYIOIIEH TEOPUU O MPUIMHAX 3eM-
JIETPSICEHUI — TI0YeMY IIPOMCXOIST 3eMJIETPSICEHUS Ha T1youHe 1o 750 km?
Peub et 00 ouepeIHOM MIIYOMHHOM 3€MJIETPSICEHUU Ha IIyonHe 751 KM,
KOTOPOE CTaJIO JINIIIb HE3HAUUTEIbHBIM a(pTEPIIOKOM 3eMJIETPSICEHUST Mar-
HuTtyaoi 7,9, mpousolieaiiero Ha octpoBax boHuH y 6eperoB JAnoHuu B
2015 . 3emueTpsiceHKE ITPOU3OIILIO HIKE TPAHMIIBI BEpXHEI 1 HYDKHE MaH-
tuu 3eMau (cM. puc. 358), Tae SKCcTpeMalibHbIE TaBlIeHUe U TeMIlepaTypa B
TUIACTUYHON MaHTUHU JIEAI0T 3eMJIETPSICEHUSI HEBO3MOXHBIMU. O1HAKO, BO-
MpPeKU TEOPUU, 3eMIICTPSICEHUSI ITPOUCXO/SIT.

IIpuynHoOii TIyOMHHBIX 3eMaeTpsiceHui Ha TaayouHe 10 200 KM y4eHbIe
CUMTAIOT CYOYKIIMIO — Ie0JOTMUYeCKUii TTPolLecc, B X0e KOTOPOTo OKEaHU-
YyecKasl IJIMTa OITyCKAeTCs 1o KOHTUHEHTaNbHYIO IIUTy (puc. 359). Cuura-
€TCsl, YTO TPOoLIECC CYOMyKIMU cO3/1aa OOJIbIIYIO YaCTh KOHTUHEHTAIbHOM
kopbI 3emiu. UMeroinecst Ha 3emiie 30HBI CYOMyKIIMM MTOKa3aHbI Ha puc. 360.
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CTo/IKHOBEHHE OKeaHHIeCKOoH W MaTepHKOROI
JIMTOC(epHEBIX IIUT

[pi cronKkHOBEHMH OKeaHMYSCKONH H MATEPHKOBOI JTHTOCePHBIX TUIHT
obpasyiores TI00KOBOIHEIC BIIAMNHEL, Hanpivep Mapuanckuii xemob

Puc. 359. Cxema 30HbI CYyOQYKIIUK

Puc. 360. 3onb! cyoaykumu TuxookeaHckoro OrHEHHOIO KOJIbLA
no gaHHbIM [eonornyeckoii cayxonu1 CLIIA

ITo nporeccy cyOayKIIMM BOZHUKAET 1ieiast cepust Borpocos. Ha puc. 360
BUIHO, YTO 30HbI CYONYKIIMM B OCHOBHOM HaXOMSITCS y TT00epexbs1 Tuxoro
okeaHa. Errie MOXXHO ITOHSITh BOSHUKHOBEHHE 30H CYOIYKIINKM Ha aMEPUKaH -
CKUX TTO0epexbsiX, TaK Kak re0o(pU3MKM YCTAaHOBUJIU, YTO TUXOOKEaHCKast
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nurocdepHas mnTa rnepemMeniaercs: B cTopoHy CeBepHoOit AMEPUKH CO CKO-
pocThio 0KOJI0 5 ¢M B rof. Ho Kak Torna o0bsICHUTh BOSHUKHOBEHUE 30H
CyOIyKIIMU Ha ITPOTUBOMOJI0XKHOM eBpa3uiickoM nobdepexbe? [1pu ABMKeHUN
TUXOOKEaHCKOM IUINThI B CTOPOHY AMEPUKHU 3TUX 30H MPOCTO HE AOJKHO
ObITh. ClenyIoluii HEMOHSITHBI MOMEHT — JIMTOchepHasi OKeaHUuYecKast
IUIUTA UMEET OTHOCUTEIbHO HEOOIbIYIO TOMKUHY (10 100 KM) U rpu 110-
TPYXXEHUU B BBICOKOTEMIIEPATYPHYIO TUIACTUYHYIO MAHTHUIO TOJKHA TTOCTe-
MEHHO TaKXXe CTAHOBUTHCS TJIACTUYHOM. BpeMeHU ISt 3TOro BMoOJHE 10-
CTaTO4YHO, BeAb TvXuii okeaH sIBJISIeTCS CTapelIliuM Ha TJlaHeTe, OH chop-
mupoBaics 2500—2541 maH net Ha3an. Ho riiyOuMHHBIE 3eMIIETpsICEHUS
CBUJETEJILCTBYIOT O TOM, UTO MTOTPYKeHHAsl B MAHTUIO JTUTOChepHast okea-
HUYecKasl IUIUTa OCTAETCsl TBEPJOI U XPYIKON. 3HAUUT, MOrpy>KeHUe yKa-
3aHHOM MJIMTHI B MAHTHUIO TTPOU30IILIO CpaBHUTEJbHO HegaBHO? U 5T0 BoBCe
He JUTMTENbHBIN reojloruyeckuii npoiecc? MmeeTcs BrosiHe MpaBaoIoao0-
HBI OTBET Ha JaHHbIE BOIIPOCHI — IOTPYXKEHME IBYX YaCTEH TUXOOKEAHCKOMN
JUTOC(EPHON MIIMTHI B MAHTUIO TPOU3OIILIO MPU MaTeHUU OTPOMHBIX acTe-
pounos B FOkataHe (0KoJj10 66 MITH JieT Ha3an) U B TuxoMm okeaHe (IIpUMEPHO
22 TBIC. JIeT Ha3amI) ¢ 00pa3oBaHUEM 30H CYOMYKIIMM, COOTBETCTBEHHO, Ha
aMepPUKAHCKOM U a3MaTcKoM Imobepexbsax Tuxoro okeana (cM. puc. 360).
Camolii ke IPUIMHON INTyOMHHBIX 3eMJIETPSICEHUI, BEPOSITHO, SIBJISIETCSI TEM-
nepaTypHbIii Tiepenan MexXay JUTOC(hEepHON TUIMTON U MAHTUEH.

Crenyet 100aBUTh, YTO COBCEM HelaBHO yyeHble L{opuxckoro u Kanu-
(bOPHUIICKOTO TEXHOJOTUYECKUX MHCTUTYTOB, M3Yy4Yalolle HUKHIOK MaHTHIO
3emau noa Tuxyum okeaHOM, HEOXMIaHHO /151 ce0si OOHAPYKWJI B 3aIaaHOM
4yacTu oKeaHa Ha riryonHe okoiio 1000 KM 30HbI, OTJMYAIOIIMECS 10 TeMIIe-
paType 1 COCTaBy OT OKPY>KaIOIIKUX PACIUIaBIEHHbIX TOPo/. B 00HapyKeHHBIX
30HAaX CKOPOCTb CECMUYECKUX BOJIH BBIILIE, YEM B OKPYXKAIOILIEH MaHTUU.
DTO BbI3BIBAET YIMBJIEHNE, TaK KaK CUUTAETCS, YTO 30HbBI CYOAYKIIMU pac-
roJjaralorcst y nmodepeknst Tuxoro okeatna (cMm. puc. 360), a He 1oa caMUM
okeaHoM. [Toka BbIABUHYTHI IBE TUITOTE3bI O COCTABE ITHUX 30H, HO HE O MPU-
YUHaX UX 00pa3oBaHusl. 30HbI MOTYT ObITh 00Pa30BaHbl: IPEBHUMU KPEM-
HUCTBIMU MaTepuajgaMu, COXpaHUBLIUMUCS C MOMEHTa (DOPMUPOBAHUSI MaH-
TUU OKOJIO 4 MJIPJ JIET Ha3a/l; ydaCTKaMU HAKOTUICHUSI XEeIEe3UCThIX TOPOJ,
KOTOpbI€ OTJIMYAIOTCS BBICOKOU MJIOTHOCTHIO U TETIONPOBOIHOCTHIO.

Taxoke ydyeHble CUMTAIOT, YTO JJIS TTIOJIHOTO TOHMMAaHUS CTPYKTYPbI 3ara-
JIOYHBIX 30H B HYDKHEH MaHTUX 3eMJIM HEeOOXOAMMBbI AaJIbHE e UCCIIea0-
BaHud. Kak u B cirygae oOpa3oBaHUS 30H «CYOOYKIIMM» Ha MOOepexXbsx Ti-
XOTO OKeaHa, JIJIsl 3aralouHbIX 30H IOJ OKEaHOM MMeeTCs BIOJIHE MpaBio-
NOAO0OHBIN OTBET — IMOTPYKEHME TUXOOKEAHCKOM JIMTOC(EPHOM IUINTHI B
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MaHTMIO TPOU30IIO MPU MaJeHUU OFPOMHOTO acTepora B okeaHe (Mpu-
MEpHO 22 ThIC. JIET Ha3a/l) C 00pa30BaHUEM yKa3aHHbBIX 30H.

CyuiecTByeT ellie OjIHa 3arajouHas TBepasi CTpyKTypa B IpenoaracMomn
SKMIIKOW MaHTHUM 3eMJIU, HO yKe Mol appuKaHCKUM KOHTUHEHTOM. CTpyK-
Typa ObL1a OOHapyKeHa 1 u3ydajaach ydeHbIMU U3 YHUBEPCUTETA IITaTa ApU-
30HBI. DTa CTPYKTYpa HAMHOTO KPYITHee TUXOOKEeaHCKOW U MeHee TIJIOTHasl.
VoBIETBOPUTENBLHOTO OOBSICHEHWST HAJIMYMS TaKO CTPYKTYpPHI ITog Adpu-
KaHCKUM KOHTMHEHTOM Y YUYE€HBIX HeT.

TTonBoas UTOT 11O pACCMOTPEHHOMY BbIllIe MaTepUaY, CJIeyeT OTMETUTb,
YTO TEOPUST KOHBEKIIMOHHBIX TTOTOKOB B MAHTUU 3€MJIU, KOTOPbIE SIKOObI
MOTYT SIBJISITbCSI IPUUMHOM 3eMJICTPSICEHUI, He SIBJISIETCS YOS AUTEIbHOM.
[TpuMeHeHMe 3aKOHOB KOHBEKIIMOHHOM Nepeaauu TeTia XUJAKOCTSIMU B OT-
HOLLIEHUU TBEPAOM MaHTUX 3eMJIM BbI3bIBAaeT OOJIbIIIME COMHEHMsI. Teope-
TUYECKUE UCCIIeIOBAaHUSI UMEIOTCS, HO 3KCIEPUMEHTAIbHO-TEOPETUUECKUX
Wcce10BaHu B aTOM ob0jacTu HeT. HeT 00bsicHEHWS TPUYUH TJYOUHHBIX
3emierpsiceHuil. Ho riiaBHbIM He0CTaTKOM T€OPUM KOHBEKIIMOHHBIX TETLIO-
BBIX TOTOKOB B MAHTHUU SIBJISIETCS TO, YTO U3-3a CBOE HEOIPEAEIEHHOCTU
OHa He MO3BOoJIsIeT MPOrHO3MPOBATh 3eMJIETPSICEHUSI U U3BEPXKEHHSI BYJIKAHOB
Ha 3emJie JaxKe B 3HAUUTEJIbHbIX TTeprUoJax BpEMEHU.

4.2.2. TpaBUTaLMOHHOE Bo3aeicTBMe JIyHbl Ha 3eMIt0 Yepes NPUAUBbI
B OKeaHax 1 MopAax

B anpene 2025 . 8 HoBoky3Henke (Ky30acc) Acconnanneit «CPO «Ky3-
0acCcKuii MpOEeKTHO-HAY4YHBII LIEHTp» ObUIa IpoBeneHa oyepeaHast 18-s1 Ha-
YUHO-MpaKTUUecKast KoH(hepeH1Ms 10 BOIpocaM TEXHUUECKOTO Peryanpo-
BaHUSI B CTPOUTEIBCTBE. DTO ObLIA YKe YeTBepTasi KOH(pepeHLus, MOCBs -
1LIEHHas! BOIIpOCaM CeMCMUKU, U Ha Heil BTOPOI pa3 paccMaTpuBalics BOITPOC
0 BO3MOXHOCTH IMTPOTHO3UPOBaHUs 3emiieTpsiceHuit. CeroaHst HU OfHa cTpa-
Ha MUpa He 00J1aaET METOIMKOU MPOrHO3UPOBAHUST 3eMJIETPSICEHU I, OTHA-
KO aHaJIU3 MOCJeIHUX UCCIIeIOBAHUI B 00IACTU CEMCMUKU 1aeT HAJECXK Iy Ha
BO3MOXHOCTb pa3pabOTKU TaKOW METOAUKU. Peub uieT o ciaeayonmx uc-
CJICIOBAHMUSIX.

Bo-niepBbix, 3T0 auiIMpoBaHHBIE B [TPeCcce UCCAEI0BAHUS yUeHOTO-Ma-
temaTnka KoBajieBa, KOTOPBIN MPEATION0XKUI, YTO UMEETCSI CBSI3b MEXKIY
WHTEHCHUBHBIMU 3EMJIETPSICEHUSIMU U U3BEPXKEHUSIMU BYJIKAHOB C CYIIepJTy-
HueM (TabJ. 2). MccaenoBaTeb BbICKa3al MPEaNoJOKEHUE O TPaBUTALIMOH -
HOM Bo3aeicTBUMU JIyHBI Ha 3eMJTI0 Yepe3 PUIMBHbBIE BOJHBI MOPEl U OKe-
aHOB, KOTOPBIE BO3PACTAIOT MPU CYNEPJYHUU, YTO B UTOTE BhI3bIBAET 3eMJIC-
TPSICEHUST U U3BEPKEHUS BYJIKAHOB.
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Bo-BTOpBIX, KCcCaenoBaHUS MOCHEIHUX 5 JIET MoKa3ajii, 4YTO B OKeaHax,
B 30HaX MaKCUMaJIbHOW CeCMUYECKOl U ByJKaHWYECKOW aKTUBHOCTEH (B
CPEIMHHO-OKEaHWYECKUX XpeOTax UJIK TPAaHULIAX YCIOBHBIX TEKTOHUYECKUX
TUIUT), DOPMUPYIOTCSI 30HBI PACTATUBAIOIIMX HAMPSIKEH U,

B-TpeTbux, yctaHoBiieHO, 4yTo Ha JIyHe 1 Mapce HeT TEKTOHUYECKUX ILINT,
HO JIYHOTPSICEHUSI U MAapCOTPSICEHUST HAOJI0Iat0TCs, Y JOCTATOUHO UHTEH-
cuBHble. Hanpumep, B 2022 r. Ha Mapce npou301110 MapCOTPSICEHNE UH-
TEHCHUBHOCTBIO 10 7 OaJLIOB.

B-ueTBepTHIX, UCTOPUUECKUE UCCIIETOBAHMS TIPUUMH CTPOUTELCTBA He-
CEeMCMOCTOMKUX aHTUUHBIX KAMEHHBIX COOpYKeHUil B Cpenn3eMHOMOpPbE
(Typuuu, Iperun n Mtanuu) un Ux Mocjieayroliero MacCOBOT0O pa3pylieHUs
OJIHO3HAYHO yKa3bIBAIOT Ha CBSI3b 3eMJIETPSICEHU I U TPaBUTALIMOHHOTO BO3-
nevictBus JIyHbl Ha 3eMJi0 uepe3 NMPUIMBHbBIE BOJIHbBI B OKeaHaX U MOPSIX.

YKkazaHHbIE BbIllIe UCCAEI0BAHUS CTABSIT IO COMHEHME OOILIETTPUHSITYIO
TEOPUIO IBUXKEHUSI TEKTOHUYECKUX TIJIUT, CBSI3aHHYIO C HAJTMYMEeM KOHBEK-
LIMOHHBIX TEIJIOBBIX TOTOKOB B MAHTUU 3eMJIM, KAaK OCHOBHYIO MPUUUHY
3eMJieTpsiceHUi Ha rjaHeTe. M 4To BaxKHO, TEOPUS XaOTUYHOTO CTOJIKHOBE-
HUS TEKTOHUYECKUX TIJIUT HEe TT03BOJISIET 1axKe MPUOIU3UTEbHO MPOTHO3M -
poBaTh 3eMJIETPSICEHUS U U3BEPXKEHUS BYJKAHOB. B TO Xke BpeMsi UMeIoIIu -
ecsl JaHHbIe TIPSIMO YKa3bIBalOT Ha CBSI3b IPABUTALIMOHHOIO BO3/EHCTBUS
JIyHbl Ha 3emuTi0 Yepes3 IMPUIKBBI B OKeaHax U MOPsIX, a Takke Ha popMUpo-
BaHMe 30H pacTsKEHUS B OoKeaHnuecKoli kope 3eMin. M3BecTHOe KOJIMYeCTBO
CYTOYHBIX MPUJIMBOB U MCCIIEIOBAHNS YCTAIOCTU 6a3aJ1bTOB U TPAHUTOB, CO-
CTaBJISIIOLLIMX OCHOBY OK€aHWYECKOW M KOHTMHEHTaJIbHOU KOpbl 3eMJIv, CO-
OTBETCTBEHHO, JA0T HAJIEXX /1y Ha MPUOJIN3UTETbHOE MPOTHO3UPOBAHUE 3EM-
JIETPSICEHU 1 U3BEPXKEHUI ByJKaHOB Ha 3emJie. CienyeT OTMETUTD, YTO
HUCCeN0BAHUS YCTAIOCTH 0a3a71bTOB M TPAHUTOB 10 HACTOSIIIETO BPEMEHU
eule He MPOBOIUIIUCH.

4.2.3. AHanu3 cBA3U CYNepayHU ¢ 3eMNETPACEHMAMMU U MPUUUHDI
06pa3oBaHuA cpegUHHO-OKEAHUYECKUX XpebToB

[TepBoHauaibHO OBLIU MTPOAHATU3UPOBAHBI MaTEPUAJIbI MCCIeIOBaHUI
MareMaTtnka KoBajeBa, Ha KOTOpBIE CCHUTAIOTCS aBTOPHI psina ITyOTmKaIiii
B CpeACTBaX MacCOBOM MH(pOPMALIMU. DTU UCCIeIOBaHUS yKa3bIBalOT Ha BO3-
MOXKHYIO CBSI3b MHTEHCHUBHBIX 3eMJICTPSICEHUI 1 M3BEPKEHUIA ByJIKAHOB Ha
3emuie ¢ cynepayHueM. B Tom uuncie, npuBoasitcs pakThl U3BEPXKEHUS BYJI-
kaHa [TuHaTy60 Ha dprmnmnuHcKoM octpoBe JIycoH (puc. 361) B mepuos ¢
2 anipens 1o 15 uroHs 1991 1. 1 3emMiteTpsiceHUS y ITOHCKOTO OCTPOBA XOHCIO,
npuseniiee K aBapun Ha ADC «Dykycuma-1» 11 mapra 2011 . (puc. 362).
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Puc. 361. U3Bepxenue ByakaHa [Tunary0o, o. Jlycon

Puc. 362. [Tocnencrus aBapuu Ha ADC «Dykycuma-1». AnoHus

OIHaKO pacCMOTPEHHBIE 3T U Apyrue npuBeneHHbie KoBaneBbIM (DaKTh
OoJTbllIe YKA3bIBAIOT HA CBS3b 3eMJIETPSICEHUIA U U3BEPKEHUI BYJIKAHOB C
HOBOJIYHUSIMU VIV IIOJTHOJYHUSIMU, YeM Ha X CBSI3b ¢ cyrnepiayHusiMu. Ciie-
JIyeT MOSICHUTh, UTO TIPX HOBOJIYHUU M TToTHOIYHUU JIyHa 1 CoJHIIe Haxo-
JSITCSI Ha OJHOM MPSIMOIA 1O OTHOLIEHUIO K 3emie (puc. 363), U UX NpuiIu-
BOOOpa3yoolIe CUIbI CYMMUPYIOTCS, YTO BBI3bIBAET HAUOOJIBIIIYIO BBICOTY
MPUJIMBOB B OKeaHaX 1 MOpPsIX. BricoTa MpuaInBOB ITpU HOBOJIYHMH 1 ITOJTHO-
JIVHUM MOXKET YBEJIMUMBATHCS B CpeHEM B 2,7 pa3 110 CpaBHEHUIO C BEICOTO
MNPWIMBOB IIpu Apyrux dazax JIyHsl. [1pu cynepayHun BbICOTa IPUINBOB
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JOTOJTHUTEIBHO YBEJIMYMBAETCSI, HO HE3HAYUTEIbHO — 110 5 %. CripaBOYHO
OTMETHM, UTO JIYyHHbIE TIPUJIUBBI B cpefiHeM B 2,17 pa3 MpeBbIIIAIOT 10 CUIe
cosiHeuyHble. OCHOBHOM MEepHO MPUJIUBOB — MOJYCYTOUHBIN.

[MTPUBABJIEHUE

A VBABJIEHUE
MEPBASI YETBEPTb

77 \ T MMOCJIEA. YETBEPTb

O

MOJHOJIYHUE

O

Puc. 363. ®a3p1 JIyHbl

CnpaBoYHbIN MaTepuan

JlyHa coBepliaeT No/siHbIM 060pOT BOKPYr 3eMM MO OTHOLWEHMUIO K
HEenoABMKHbIM 3BE34aM, E€ CUAEPUYECKUIN NEPUOL, COCTaBNAAET NpUMep-
HO oauH pa3 B 27,3 cyTok. OgHAKO, NOCKONbKY cnctema 3emna—JlyHa
OBUMKETCS B OHO U TO »Ke Bpems Mo cBoel opbute Bokpyr ConHua, Tpe-
byeTca HeMHoro 6onblue BpemeHu, 29,5 AHeln, 4Tobbl BEPHYTLCA B TY }Ke
NYHHYO da3y, 3aBepLUMB NOMHbBIN LUK, KaK BUAHO ¢ 3eman. CTopoHa
3emnun, obpalLteHHas K JlyHe, 6yaeT UMeTb NPUIMBHYIO BbIMYKAOCTb, Ha-
3bIBAaEMYO NPAMbIM NPUANBOM. AHAIOTUYHO, Ha NPOTUBOMOIOXKHOM
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CTOPOHEe NIaHeTbl OKeaH TaKkKe byaeT BbiMyKAbiM. ITO Ha3biBaeTcA 06-
pPaTHbIM NPUAMBOM U MPOUCXOAMUT NOTOMY, YTO CMUIa UHEPLUM 3emMan
NpeBbIWaeT CUNY NPUTAXKEeHUA JIyHbl B 3TOM MecTe. CnefoBaTeNbHO, Bbl-
COKMe NPUIMBbI MPOUCXOAAT O4HOBPEMEHHO Ha MPOTMBOMOJIOMKHbIX CTO-
poHax 3emnun. Eciv JlyHa HaxoauTca B nepuree UAM BanKailuen Touke
cBoel OpbUTbI OT 3eMIN, 3TO TAKKE MOMKET NOBAMATL Ha NPUAUBDI. B co-
YeTaHWM C NOIHOM UK HOBOM dasoi JlyHa B Nnepuree MoXKeT Bbi3blBaTb
CaMble BbICOKME U CamMble HU3KME NPUANBDI U3 BCEX. YUEHble MOTYT Ierko
npezcKkasaTb 3TW Camble BbICOKME MPUIMBLI, YTOBbI MOXHO 6blN10 Npes-
ynpexaaTtb 0 BO3MOMKHOM 3aTOMNeHMM nobepeskba.

Cuuraercs, uro Onuit Llezaps B cBoeli KHUTe «3anucku o lamibckoit
BOIiHE» MEPBBIM CBsI3aJ1 HEOOBIYHO BHICOKMIA IIPMIUB y OeperoB bputanuu ¢
HACTYIMUBILIUM HOBOJIYHUEM. A HanboJiee TOYHYO MPUUMHY TPUIUBOB U OT-
nmBoB Ha 3emite ycraHoBwI Mcaak HbioTOH, KOTOpBIi B 1687 I. OTKPBIJI 3aKOH
BCEMUPHOTO TITOTEHUS.

JlomoTHUTEIbHBIN aHAJIU3 BO3MOXKXHOM CBSI31 MHTEHCUBHBIX 3€MJIETPSI-
ceHuit (MarHuUTyaoi 7 1 0oJjiee) 1 M3BEPKEHUI BYJIKAHOB Ha 3eMJIe C CyIep-
JIVHMEM, BBIITOJIHEHHBIH 3a riepuog 2000—2024 rr., Takke ImoKasai, 4To 3a-
BUCUMOCTb MEXJY CYNEPJYHUSIMU U 3eMJICTPSICEHUSIMU MTPAKTUUYECKU He
npociexusaercsa. Hanpumep, B 2011 1. u3 18 Hanboiee CUIBHBIX 3eMJIETPSI-
ceHuii 10 mpuxoauTcst Ha MEPUOBI B Ipeaeaax Mecsilia OT 1aThl CYIepayHUIA.
J171s1 BOCbMU 3eMJIETPSICEHUIT MarHUTYI0i 7 1 00Jiee 3TO PaCXOXIEHUE CO-
craBisieT 0oJjiee Mecsilia. B yeThipexmMecsTIHOM IPOMEXKYTKE MEXKIY Cynepay-
HUSIMU (Mail—aBryCcT) B MIOHE U MIOJIE TIPOU3O0LIIO 10 OMHOMY CUJIbHOMY
3eMJICTPSICEHUIO.

YToObl OTBETUTH HA BOIIPOC O (DOPMUPOBAHUHU 30H PACTATUBAIOIINX Ha-
NPSKEHUH B CPeIMHHO-0KEAHNYECKUX XpeOTax, IpoaHaIu3upyeM MIPUIMHBI
3eMJICTPSICEHUI Y U3BEPKEHUI BYJIKAHOB UCXOAsI HE U3 TEOPUU TEILJIOBBIX
KOHBEKIIMOHHBIX TOTOKOB, a M3 3aKOHOB CTPOUTEJIbHOI MEXaHUKU 1 COMPO-
TUBJIEHUS] MaTepUasIoB ISl yIIPYroIJacTUYHbIX MaTepuanioB. CienyeTt Ha-
MOMHMUTB, UTO BO BCEX OKEaHaX OCHOBHbBIEC 30HbI 3eMJIETPSICEHUIT HAXOASITCS
MEXIy MaTepuKamu (cM. puc. 349) B 30He CpeIMHHO-O0KEaHUYEeCKUX XPeOTOB.
B TuxoMm okeaHe 5TO ITpaBUJIO HAPYILIEHO, U 30HBI 3eMJIETPSICEHUI, a TAKXKe
caMoli aKTUBHOI BYJIKAHUYECKOM IeSITEJIbHOCTU PACIIOJIOXEHBI BOJIU3U OT
rpaHull MaTepUKOB, 00pa3ysl, TaKk Ha3biBaeMoe, OTHEHHOE KOJIbLIO (CM.
puc. 360). DTOT 0COOBIIT ClTydaii, T0 MHEHHIO aBTOPa, CBSI3aH C MaJgeHueM
KPYITHOTO actepou/ia B pailoHe Tuxoro okeaHa mpuMepHoO 22 ThIC. JIET Ha3a/l.
BeposTHO, 10 TTageHUs YKa3aHHOTO aCTepOM/Ia, a TaKXKe 0 MaJeHuUs acTe-
pouaa Ha roiayocTpoe KOKataH okoj10 66 MJIH JeT Ha3am, B TuxoM okeaHe,
KaK U B IPYyTUX OKeaHaxX, CYIIeCTBOBAJ CPeIMHHO-OKEaHNUEeCKMUI XpeOeT,
OJIHMM M3 OCTAaTKOB KOTOPOTO SIBJIsieTCs1 ocTpoB [Tacxu.
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CnpaBoYHbIii maTepuan

CpeauHHO-oKeaHMnYeckuii xpebeT (COX) — aTo ropHas cuctema Ha
MOPCKOM He, 0bpa3oBaHHas (Kak CYMTAETCA) TEKTOHUKOM NaunT. OBbI4HO
umeeT rybuHy nopsagka 2600 m 1 BO3BbILLIAETCA NPUMEPHO Ha 2 KM Hag,
camom rnyboKoW YacTbio NOABOAHON KOT/IOBMHbI. 9TO MECTO, rae Npouc-
XO4MT pa3fBUraHMe OKeaHCKOro gHa (cnpeauHr) no pacxoaswenca rpa-
Huue nanT. CKopocTb cnpeanHra onpeaenaet mopdosnoruio rpebHa COX
n ero WwupuHy. O6bpasoBaHMe HOBOTO OKEAHCKOro AHa M OKeaHUYeCKoMm
nutocdepbl ABAAETCA, KaK MPUHATO CYUTATb, PE3Y/IbTaTOM NOAbeMa MaH-
TUW M3-33 PACXOXKAEHWUA NAUT. Pacnias NoAHMMAETCA Kak Marma Ha IMHUK
cnaboctn mexay NANTamMu 1 BbIXOAUT B BUAE /1aBbl, NPU OXNaXKAEHUN
06pa3ysa HOBYIO OKeaHUYeCKyto Kopy U antocdepy. MepBbiM 0BHapYKeH-
HbiM COX 6bin1 CpeanHHO-ATNaHTUYeCKMA XpebeT (puc. 364), KOoTopbii
npeactasaseT cobol cnpeguHroBblii LEHTP, pPa3aenatowmii nononam
6acceiHbl CeBepHOM 1 HOXKHOM ATNIQHTUKM, OTCIOAA U ero HaseaHue. bonb-
LUMHCTBO OKEAHMYECKMX CNPEANHIOBLIX LLEHTPOB HE HAaXOAATCA B LEeHTpe
WX KOT/IOBUHbI, HO, HECMOTPA Ha 3TO, TPAAMLIMOHHO HA3bIBAOTCA CPeAMUH-
HO-OKeaHWYeCcKMMn xpebTamu.

Pacp W pacumperve 1y som |
TIONHHMAKOT ME30ATTAHTHICCKHIT XpeeT, B KOTOpoM ‘

COCPEIOTOTEHA ETIOTRA Me3no) TOp,
H 3EMIETPACCHHIT.

Puc. 364. Cxema o6pasoBanust CpeInHHO-ATIAHTUIECKOTO XpeoTa

st aHaIM3a MUY MH 3eMJICTPSICEHUI 1 N3BEPXKEeHU I ByJIKAHOB ITpeICTa-
BUM YYaCTKM KOHTUHEHTAIbHbBIX U OKEAHUYECKUX JUTOCGHEPHBIX TIJIUT HaL
YIIPYTOTUTACTUYHOM MaHTHEH B BUIE YCIOBHOM MOIETN — OaJIKM Ha YIIPYTOM
OCHOBAHUM, 3arPy>kKEHHOI BEPTUKATbHBIM aBJIeHEM OT COOCTBEHHOTO Beca
TUTAT U, JUTT OKEaHNIECKUX TUTUT, BOIOM, a TAKKE TOPU30HTATEHBIMU HATPy3-
KaMu OoT MpwinBoB. MIMetoriuecs uccienoBaHusI MOKa3bIBAIOT, YTO UCIIONb3YS
9Ty MOJIeNIb, MOKHO MPUOJIN3NUTETLHO BEIYMCIUTD AeopMalini, a TakKxKe
HOpMaJibHbIE M KacaTeJbHbIe HATIPSIKEHUST B CEYEHUSIX TUTOCHEPHBIX TUIUT.
Ha puc. 365 moka3aHbI ITOTy9eHHBIE TPYITION POCCUNCKUX MCCIIeaoBaTe e
aAMILTUTYAbI YIIPYTUX MPOrO0B 6aJIK1 Ha YIIPYTOM OCHOBAaHMMU B ClTydyae Mpu-
JIOXXKEeHUSI COCPENOTOUYECHHON BEPTUKAJIBHOM HATPy3KH, HAIIpUMeEp OT KPYII-
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Horo BomoxpaHuania. CoOTBETCTBYIOIIME SITIOPHI U3TMOAIOIINX MOMEHTOB
B 0ajike KaueCTBEHHO OYayT UMETh TaKOM ke BU/IL.

IIpu neiicTBUM pacripenesieHHONM Harpy3ku OT COOCTBEHHOTO Beca KOH-
TUHEHTAJIbHOM IJIMTHI (B MIpeaeiax TpeX CPeAHUX y4aCTKOB) aMILIUTY/IA YIIpy-
TUX IIPOTUOOB CPEIHEr0 HMUXKHETO Y4acTKa (cM. puc. 365) OyaeT BBITSIHYTA 110
TOpPU30HTAJIM, a MPUMBIKAIOIIME K Hell coCeTHUEe BepXHUE yyacTKU OyayT
MMETh MEHBIIYIO ITMHY. KpaitHre HUXHMe ydacTKu (CM. prc. 365) mokasbl-
BalOT aMILTUTYy YIIPYTUX MPOrMOOB OKeaHUYECKUX TUIUT OT BEPTUKATbHOMU
pacripenesieHHOM Harpy3Ku COOCTBEHHOTO Beca TUIUT U BOIbl. COOTBETCTBY-
IONIMIA BUA OYAYT UMETh U 3MIOPHI U3rMOAIOIINX MOMEHTOB B OajiKe.

"

y

Puc. 365. AMmuTyga yrpyrux nporu6oB 0ajJku Ha YIIPyrOM OCHOBaHUU
TIPU JeICTBUY COCPENOTOYCHHOUN HATPy3KU

B BepxHeit yacT KOHTMHEHTAJIbHOM IUIUTHI, YIAJIEHHOM OT ITOOepeKMii,
OyayT BO3HUKATh CXKMMalOIIUe HAMPSIKeHUSI, KOTOPBIE C TIyOMHOI OyayT
YMEHBIILIAThCS, TOCTENEHHO MEPEX0/is B pacTaruBaole HanpstkeHus. [Tpu-
JINBBI B OKEAHAX OyAyT CO31aBaTh JOTIOJTHUTEIBHBIE CXXMMAIOIIIME HATTPSIKEHUST
B BepXHEl YaCTU KOHTUHEHTAIbHOM IJIUTHI. B TMTe BO3HMKAET 3HAKOIOCTO-
STHHBIU IIUKJT CKUMAIOIINX HATIpsDKeHW . [1pr aToM BeTMurHa CKUMAIOIITMX
HaMpsDKeHUI OT IPUJIMBOB SIBJISIETCST aMILIMTYHOM LMKIIa (aaredpandyeckoi
Pa3HOCTBIO MEXY MAaKCUMaIbHbIM U MUHUMAaJIbHBIM HAMIPSDKEHUSIMU B O] -
HoM 1ukie). [Tpu cxxaTuu, Kak U Mpu pacTSXKeHUU, EPBOHAYAIBHO U3-3a
MaJIOLIMKIJIOBOI YCTAJIOCTU B MaTepuralie JUTOCHEPHOIl KOHTUHEHTAJIbHOMK
TUIMTBI 00Pa3yI0TCst MUKPOTPELIMHBI BCIEICTBUE €T0 pa3pylIeHUs B MeCTax
KOHIIEHTPAILIMU PACTSTUBAIOIIMX HATIPSDKEHWH (TaM, Te HapyllieHa 1eJ10CT-
HOCTb MaTepurajia) B HallpaBJIEHUHU, MapajieibHOM cxaTuto. To ecTb uaet
00pa3oBaHKe rOPU30HTATBHBIX MUKPOTPEIIMH. [Tpy IMKIIMUeCKOM Harpyxke-
HUW TOPU30HTATbHBIE MUKPOTPEILIMHBI PACTYT, CJIMBAIOTCS K 00pa3yloT ropu-
30HTaJIbHbIe MAaKpOTpelIMHBL. [Ipyr 3TOM G0oJiee ryboKue ApeBHUE TTOPOIbI C
OOJIBIIIMM KOJIMYECTBOM LIMKJIOB HAarpyKeHuit OyayT 00Jiee TpeIIMHOBAThIMU,
yeM 0oJiee MOJIo/Ible BEpXHUE MOPO/Ibl, C MEHBIIIMM KOJIMYECTBOM IIMKJIOB Ha-
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rpyxenuii. [TonTBepXaeHUEM 3TOMY MOTYT SIBJISITBCSI PE3YJIBTaThl OypeHUs
Konbckoit cBepXTiay0oKoil CKBaxKUHBI, OypeHue KoTopoii Besioch ¢ 1970 1o
1991 . Ha Kosibckom nioyocTpoBe. [Tpu OypeHun ObLI0 YCTaHOBJIEHO, YTO
TPAaHUTHI HE TIEPEXOIAT B TIPOYHBIN 0a3aIBTOBBIN CJIOH, a IO HUMM PacIio-
JlaratoTcs IpeBHEMIIIe apXxelcKue THeiChl (apxeiickas aroxa — ApeBHen1ast
reoyiornyeckast apa 3emJin, KoTopast Hauajach TpuMepHO 4 MJIPJT JIeT Ha3as),
KOTOpPBIE OTHOCST K TPEIIMHOBATHIM I'PaHUTHBIM TTopogaM. O4eBUIHO, UTO C
yIoaJeHueM OT IToOepeXXuii TTpoliecc 00pa3oBaHUs TOPU3OHTATBHBIX TPEITTH
B KOHTUHEHTAJIBHOM TJTUTE 3aMeUISIeTCS.

B BepxHeit YacTH KOHTUHEHTAJIBHOM IUTATHI Y TTO0epesKMii OyIyT BO3ZHU-
KaTh pacTATHBAIOIIME HATIPSIKEHN ST, KOTOPBIE C TTYOMHO OyIyT yMEHbIIIaTh-
Cs1, TIOCTETIEHHO ITepeXoIsT B CKMMAIOIINe HarpskeHus. [1priBEI B oKeaHax
OyayT co3aaBaTh TOMOJHUTEIbHBIC COKMMAIOIIME HATIPSIKEHUST B BEpXHEN
YacTH KOHTUHEHTAJIbHOM TUIUTHL. B TIIMTe BO3HMKAET 3HAKOITepeMEeHHBIM
LIMKJI paCTATUBAIOLINX U CXKUMAIOIIUX HampskeHui. [1pu aToM BeTndnHa
CKMMAIOIIMX HATIPSIKEHWIA OT TIPMJIMBOB SIBJISIETCS aMTITATYIOM IIUKJIA (aj1-
redbpanyecKoii pa3sHOCTBIO MEXKITYy MAaKCUMaIbHBIM M1 MUHUMATLHBIM HATIPSI -
SKEHWSIMU B OTHOM ITMKJIe). BellencTBe yeramocT TpaHNTa IIepBOHAYATBEHO
00pa3yloTcs BepTUKATbHbIE MUKPOTPEIIUHBL. [1pH IMKINIeCKOM Harpyxe-
HUU BepTUKAJIbHBIE MUKPOTPEIITUHBI PACTYT, CIIMBAIOTCS M 00Pa3yIoT MaKpo-
TPEIIMHBI, CIUSTHUE KOTOPBIX B TaTbHEHIIIEM TPUBOAMUT K 00pa30BaHUIO TJ10-
GaTbHO MHOTOKMJIOMETPOBO TPEIITNHEL.

CrenyeT m1006aBUTb, UTO TPOLIECC PAa3PYIICHUST KAMHS OT ACHCTBUS 11 -
KITMYIEeCKHMX HArpy30K JOCTATOYHO XOPOIIIO N3ydeH Ha 6eToHe (puc. 366), sB-
JISTIOIIMMCS UCKYCCTBEHHBIM KaMEHHBIM MaTepuaaoM. YCTaHOBJIEHO, YTO
MIpU IEUCTBUM HanboJiee HeOIaroNmpUsTHBIX MAJOIUKIOBBIX HATPY30K (11 -
KJIBI HAarpy>kKeHUsI C TTIOJTHOM pa3rpy3Koit) TPOYHOCTb OETOHA MOXKET CHUXKATh-
cs1 BIIBOE.
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Puc. 366. O6pa3oBaHue U pa3BUTHE MUKPOTPEIIMH U MAKPOTPELIMH MPU CXXATUU
06eTOHHOTO Ky0a (TIpY HATMYUU CUJI TPEHUSI TI0 TOPU3OHTATBHBIM
MOBEPXHOCTSIM Ky0a 1 TIpU UX OTCYTCTBUN)
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CnpaBoYHbIN maTepuan

Ob6pasoBaHne HEBONbLUMX TPELLMH (MaKPOTPELLUH), KOTopoe npea-
wecTByeT 06pa3oBaHUIo IM0b6aNbHOM TPeLMHbI (CaMomy 3emaeTpsce-
HUIO) B Ba3anbTe UAM rpaHuTe AMTOoCcPEpPHOMN NANTbI, CONPOBOXKAAETCA
He60/1bLLMM LLYMOM M clabbimu ToNYKaMu (BUBpaLMelt) rpyHTa, KoTopble
MOTYT OLLYLLATb }KMBOTHbIE. 32 HECKOJIbKO AHEN 4,0 CUbHOIO 3eMAEeTPA-
CEHMA KPbICbl M 3MEN HAYMHAOT MOKMAATL CBOM HOPbI, ¥abbl NnoKkMAaatoT
npyasl U apyrue mecta obuTaHUA, MypaBbu YXO4AT U3 MypPaBENHUKOB,
OOMaLLHMeE KMBOTHbIE (KOPOBbI, OBLLbl, COBAKM M KOLLKM) HEPBHMYALOT U
cTapatoTca couBaTbeA B rpynnbl. JIMKME KMUBOTHbIE CTAapatoTCA MOKUHYTb
OMNacHOE MeCTO, HO AOMALLHMWE }KUBOTHbIE 3TOTO CAENaTb HE MOTYT U NpPo-
CTo nposBaAoT 6ecnokoicTeo (puc. 367). UccnenoBaHms Nokasanu, 4Yto
yem BMKe K XKMBOTHBIM HaXOAUAUCH SMULEHTPbI 3EMIETPACEHNN, TEM
3aMeTHee OHU MEHSA/IU CBOe MoBeAeHME.

Puc. 367. MHor1e XXUBOTHBIE TIPEIYyBCTBYIOT 3eMJICTPSICEHNUST

YyeHble, NPMBEPIKEHLbI TEOPUN TEMNOBbIX KOHBEKLMOHHbIX MOTOKOB
B MaHTUM 3eMAn, NPeANoNaratoT, YTO }KMBOTHbIE KaKMM-TO 06pa3om oLLy-
WatoT nepenaabl TemnepaTtyp B Hegpax 3eM/u, KOTopble MPOBOLMPYIOT
OBUXKEHME PacrnoNoKeHHbIX ryH6oKo nog Hamu AnTochepHbIX NAUT. ITO
06bACHEHME, KaK U BCA TEOPUS TENI0BbIX KOHBEKLMOHHbIX MOTOKOB B
MaHTUU 3eMU, BbIFIAANUT LOCTaTOYHO COMHUTENBHO.

KpaliHe MHTepecHO TO, YTO He TO/IbKO XMBOTHbIE, HO U OTAE/IbHble
BM/bl PacTEHUIA MOTYT pearnpoBaTb Ha CEMCMMYECKYHO OonacHOCTb. Ha-
nprMmep, KOpPoaeBCKasa NPMMYAA, PacTyLLas Ha ocTpose fiBa (MHaoHe3us),
pacuBeTaeT HaKaHyHe U3BepKeHUA By/IKaHa. TO MPOUCXOAUT U3-3a TOTO,
YTO B NPeAABEPUN KaTaKIM3Ma BO3HUKAET yIbTPa3BYKOBOE MoJie, KOTopoe
YCKOPAET ABUMKEHME NUTATENbHbIX COKOB MO KanuAaapam pacTeHus u
CTMMYAMpYET npouecc useteHns. CemeHa KOpPoIeBCKOM Npumysbl (Kak
W OPYrUX BUAOB NPMMYA) pasneTatoTca cpasy nocae upeteHus. PacteHms
YYBCTBYHOT HapacTaHMe MHTEHCUBHOCTM TPEMOPOB W YCKOPAIOT LiBeTEHME
C pa3bpocom cemsaH. Takum obpasom, Nnpumyna npu rubenm cammx pac-
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TEHUWN NPU U3BEPIKEHUUN BYJIKAHOB NOC/E 3eMETPACEHUI NOL HUMMU
COXPAHSET BO3MOXHOCTb OyAyLLMX MPOPacTaHUN HA AAHHOM MECTHOCTH.
C KOpOoNeBCKOM NPUMYNON CBA3aHbI iereHabl. COrnacHO O4HOM U3 HUX,
YKUTENN OCTPOBa ABa, YacTo CTpaAaBLUME OT U3BEPKEHWIM BY/IKAHOB, 06-
paTUAM BHMMaAHME Ha pacTeHue, KoTopoe BbICTPo pacuBeTano nepej,
oyepenHbIM U3BepPXKeHUeM. JItogm CTasin BHUMATENbHO CNeaunTb 3a KO-
POJIEBCKOM NPUMYNON U, KaK TONIbKO OHa HayMHana LLBECTU, CNELHO No-
Knaanu cenerma. KyctapHuk 6arynbHuK (pofoaeHAPoH AaypCKuiA) pacTeTt
Ha CK/AIOHax By/KaHoB KnatoyeBcKoi rpynnbl Ha KamuaTtke. PoposeHapoH
M 6arynbHUK OTHOCATCA K OAHOMY CeMelcTBY — BepecKoBbIx. Cneayet
06paTUTb BHUMAHME Ha TO, YTO ceMeHa bary/ibHMKa, Kak U KOPOaEBCKOM
NPUMy/bl, Pa3NeTalTCs Cpasy Nocae cospesaHus. LiseTeHne barynbHUKa
MOMKET NPOUCXOANTb Ha AOCTAaTOYHO HO/IbLIOM MPOMEKYTKE BpeMeHUN —
B Te4YeHMe HeCKO/IbKMX MecALeB. BepoAaTHo, ueTeHWe barynbHMKa, Kak
N KOPONIEBCKOM NPUMY/bI, CBA3AHO C NPUBIMIKEHNEM U3BEPIKEHUA BYI-
KaHa, HO TOYHble AaHHble HabNtO4EHWUI NOKa OTCYTCTBYIOT.

OueHb N06OMNBITHO, YTO B MOC/AEAHME FOAbl B CEMCMONOrMK 6bia10
cAenaHo ABa oTKpbITMA. OAHUM 13 HUX Bbl10 HabatogeHWe Tak HasblBa-
€MbIX TEKTOHUYECKNX TPEMOPOB — OYeHb C/1abblx CUrHAN0B, BO3HMKAlO-
LLMX, KaK CYUTAIOT yYeHble, MpU MeaNeHHOM NPOCKanb3blBaHUM TEKTO-
HUYECKUX NAUT B MEPUOAbI MeXAy 3emaeTpaceHnamu. Bropbim 6bis1o
nepeocmbIC/ieHMe TaK Ha3blBAaE@MOr0 CEMCMUYECKOTO LyMa — CUTHA/O0B,
3anucbiBaembIx ceicmorpadpamm B OTCYTCTBME TEKTOHUYECKOM U BY/IKA-
HUYECKOWM aKTUBHOCTU (M cocTaBnatowmx 6onblue 90 % MMeroLLLMXCs celic-
MOJIOFMYECKUX AAHHBIX). YYeHble MOCUYUTANN, YTO «LUIYM», B OCHOBHOM,
CBA3aH C aKTUBHOCTbIO MUMpOBOro okeaHa. OTHOCUTENbHO BbICTpble Ba-
puauun faBieHNA KONIOHKM BOAbl HA OKeaHUYecKoe AHO NPUBOAAT K
BO3HMKHOBEHMIO CNAabbiX CEMCMUYECKUX BOJTH.

Ho mokeT 6bITb Bce aAeno B duKcaLmm npoueccos o6pasoBaHUa ma-
KpOTpeLmH (TPEMOPOB) U MUKPOTPELLMH (LyMOoB) Npu ycTtanocty ba-
3a/1bTOB U FPAHMUTOB 3€MHOM Kopbl? M MMeHHO 06pa3oBaHMe TEKTOHUYe-
CKMX TpEeMOpOB (06pa3oBaHMe MAaKPOTPELLUH B TPAHUTE KOHTUHEHTA b-
HbIX NJIUT) B KOHKPETHOM MECTHOCTU nepes, 3eMNeTPACEHNEM OLLYLLAIOT
YKMBOTHbIE W pacTeHnn?

M HTEeHCUBHBIE 3€MJIETPSICEHMS HA MTPOTSKEHUM JUTMTEBHOTO Mepuoia
BpPEMEHU MPUBOAST K 00pa30BaHUIO 3HAUYUTEJIbHBIX PA3JIOMOB B KOpPE KOH-
TUHEHTAJbHBIX TUTOCHEPHBIX TUIUT. [IpUIUBbI YeThIPEX OKEAHOB CO31AI0T
CJIOXKHOE HaMPsDKeHHOE COCTOsTHUE B EBpa3uiickoil KOHTMHEHTaIbHOM I -
Te, YTO U MPUBOIUT K 00pa30BaHUIO Pa3IOMOB Pa3JIMYHOIO HaMpaBIeHUS.
Tak Ha Tepputopun Typiuu B AHaTOIUNACKOM TIJIUTE, BXOMSIIEH B COCTaB
EBpasuiickoit KOHTUHEHTAIbHOM TUIMThI, UMEIOTCS 1Ba KPYITHBIX pa3jiomMa —
BocTouHo-AHATONUICKUIA pa3ioM MPOTSKEHHOCThIO 0KoJio 700 kM u Ce-
BepO-AHATOJIUICKUI pa3IoM IPOTSKEHHOCTHIO 0KoJio 1500 km. B Poccun
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JIPEeBHUM TEKTOHMYECKUM pa3jioMoM, oopa3zoBaBiinmcs 30—35 MIIH JieT Ha-
3a.1, aBisgeTcs 03epo baiikan mmHO#M 636 KM 1 mmprHOi 10 79 kM. Paziom
Can-AHgpeac B mtate Kanudopaus (CIIA), HayaBInii (hopMUpoBaThCs
okoJio 30 MJTH JIeT Haza, uMeeT IrHY oKoJio 1200 kM. KpynHeitim B Mupe
apisieTcss Bocrouno-AdpukaHckoii pasioM (puc. 368, 369), mpoTsHyBIINIi-
cs1 ot KpacHoro Mopst 1o Mozam6uka. Ero mmmHa coctasisieT okojio 3500 kM,
mupuHa pasiaomMa usMensercd ot 30 1o 100 km. @opmupoBaHue pa3ioMa
Hayvajoch OKOJIO 35 MJIH jieT Haza. 1o mocieaHuM JaHHBIM CKOPOCTh pac-
LIMPEHUs pa3jioMa JOCTUTAET 2,5 CM B Iofl, YTO MOXET pa3aeuTh AQpuky
Ha JIBa HOBBIX KOHTMHEHTA C 00pa30BaHUEM MEXIy HUMU HOBOI'O OKeaHa
yepe3 HECKOJIbKO MJIH JIeT.

Puc. 368. HoBast yacth BocTouHO-AdprKaHcKoro pasioma B Dbuonuu

WuTepecHo, uto Ha KapTe AQpuKku 1 ApaBUIACKOTO MOJIYOCTPOBA MOXKHO
VBUIETH eIIle 1Ba OYeHb IPEBHUX TEKTOHMUYECKUX pa3ioMa, KOTOpPHIE 3aIT0JI-
HeHbl BogaMu KpacHoro mops, [lepcunckoro 1 OMaHCKOTO 3a1MBOB (CM.
puc. 369). Yroa MexIy HOBBIM pa3JIOMOM B DGUOIUY U IBYMS YKa3aHHBIMU
JPEeBHUMM pa3jioMaMU COCTaBJISIET OKOJIO 15°. A 3TO 3HAUYUT, YTO APEBHUE
pa3ioMbl 00pa3oBaInCh B Tiepruoa BpeMeH!, Korma CeBepHBIN MOJIOC Ha-
xomauiics B [peHIaHINM, TO eCTh A0 MaJeHMS acTeporaa B paitoHe Tuxoro
OKeaHa MpUMEpPHO 22 ThIC. JIET Ha3aj.

BeposTHO, ApeBHEHIITNM TEKTOHUIECKUM Pa3IOMOM SIBJISIETCS M aKBaTO-
puu CpenuzemHoro u YepHoro mopeii. Ho Toibko o6pa3oBaHue 3TOro pas-
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JIoMa IMPOUCXOAWIIO B MIEPUOJ BpeMEHHU, KOT/Ia OCh BpaIlleHUsT 3eMJIM HaXO0-
JIIAch B IJIOCKOCTH SKJIMIITUKH, TO €CTh 9KBAaTOP TOTO BpeMEHU ObLI Iep-
MEHIUKYJISIPEH COBPEMEHHOMY 3KBaTOpy. DTO Ipoucxoauiio 6ojee 250 MiIH
ner Hazan. [To-BuamumoMy, paciian eIMHOTO ApeBHero KoHtuHeHTa [lanren
Ha 0oJiee MeJIKMe KOHTUHEHTBI TAKXKEe IMPOUCXOAN 32 CUeT 00pa30BaHUS U
JajbHEUIIEro pacliupeHus TEKTOHUUECKUX pa3jioMoB Oosiee 250 MuTH JieT
Hazan. Haiuuure oproanToB TOJBKO Ha KOHTUHEHTAX U1, 110 TaHHBIM IJIy00-
KOBOJIHBIX OYpPEHMIA, MX OTCYTCTBME B OK€aHAX MOXKET SIBJISIThCSI KOCBEHHBIM
MOATBEPXKACHUEM PACIIUPEHUS TEKTOHUYECKUX PA3JIOMOB MEXKAY KOHTU -
HeHTaMu. Hannune kapOoHATOB Haj 0a3ajIbTOM B OKeaHaX, CBUIETEIbCTBY-
folIee O MaJeHUY XOHAPUTHBIX METEOPUTOB B MOPCKYIO BOJY, TAK3KE SIBJISICT-
CsI TIOATBEPKISHEM pacIlIMPeHNsI TEKTOHMYECKUX Pa3JIOMOB MeXKAY KOHTH -
HeHTamu. [Ipu 3TOM MpuU MageHUM KPYIMHBIX aCTEPOUIOB OCh BpallleHUS
3eMiI1 MEHSIJIa CBOE MOJIOKEeHHE B mpocTpaHcTBe. COOTBETCTBEHHO, MEHSI -
JINCh HATPABICHUSI TEKTOHUUECKHUX Pa3JIOMOB Ha KOHTUHEHTAX.

Puc. 369. Kapra Adpuku 1 ApaBUIICKOTO MOJYOCTPOBa
¢ BoctouHo-AbpUKaHCKUM TEKTOHUUYECKUM Pa3IOMOM
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B cpenHeii HUXXHEN YacTu OKeaHMYECKUX JTUTOCHEPHBIX IUIUT (KpaliHUe
YYacTKM Ha puc. 365) OyIyT BOBHUKATh PACTATUBAIONINE HATIPSKEHUS OT
BepTUKATbHOI Harpy3ku. OT NMPUIMBOB paCTATUBAIOIINE HAPSIKEHUS Tie-
puoanYecKU (LIMKIMYECKH ) BOBHUKAIOT BO BCEM CEUEHUU JTUTOCHEPHOM IJIK -
TBI, YTO TIPUBOIUT K POCTY PACTATUBAIOIINX HATIPSDKEHU B HYDKHEN 4acTh
TUIMTBI, TJ€ BO3HUKAET 3HAKOTIOCTOSIHHBII LIMKJT PACTSITMBAIOILIMX HATTPSIKe-
Huii. [1py 3TOM BeIMYMHA PaCTSATUBAIOIIMX HATIPSKEHUH OT TIPUJIMBOB SIB-
JISIeTCSl aMILTATYA01 LIMKJIa (aJireOpanyecKoil pa3HOCThIO MEXTY MaKCHUMaJlb-
HBIM 1 MUHUMAaJIbHBIM HaIMpsKEHUSIMU B ogHOM 1KKe). Tak kak ¢ COX
CBSI3aHO JIUIIBL 5 % OT 00111eTo Yncia 3eMIeTPSICeHUI Ha TIJIaHeTe, TO Bepo-
SITHO, aMIUTMTY/A PACTATUBAIOIINX HATIPSIKEHUM B OKeaHMIECKUX TUTochep-
HBIX IIJIMTax OT MPUJIMBOB He Besinka. Ho Takke cienyeT nprHUMAaTh BO BHU-
MaHHe, YTO MPOYHOCTh OKeaHUYecKoro 6azanbra Ha cxkarue (500 MIla) u
pactsoxenue (8,6 MIla) Belliie, yeM Y KOHTUHEHTAJIBHOTO TpaHUTa (Ha cXa-
e 226 MIla, Ha pactsxkenue 3 MIla). MUcnibitanus Gazaibra M rpaHUTa Ha
YCTaJIOCTh HE MPOBOAUINUCH — HEOOXOAMMOCTHU, BEPOSITHO, He ObLI10. UTO
KacaeTcsl TeMIepaTyphl, TO OHa OKa3bIBaeT pa3HOE BIMSHUE HA TIPOYHOCTh
0a3aJIbTOB U TPAHUTOB.

CnpaBoYHbIN MaTepuan

JKcnepuMeHTabHble UCCIe0BAHUA MOKa3aan, YTO MPOYHOCTb rpa-
HWTa Npu HarpesaHum ao 200 °C Bo3pacTaeT Ha 60 % OT NnepBOHaYaIbHOW.
Mpu Temnepatype Bbiwe 200 °C NPOYHOCTb CHUMKaeTcA, Ho npu 600 °C
OHa TO/IbKO YMeHbLUaeTca A0 UCXOA4HOW. MNocneaytollee NoBblWeHWe
TemnepaTypbl NPUBOAMUT K 3HAYNTE/IbHOMY NaAEHUIO MPOYHOCTU FPAHUTA,
koTopas npu 800 °C cocTaBaseT AmMwb 35 % OT nepBoOHavyasbHOM. YTO
KacaeTcA BAUAHUA TeMNepaTypbl HA NPOYHOCTb 6a3anbTa, TO Pe3ynbTaThbl
3KCMepMMmeHTa NOKa3bIBakoT, YTO TeMMNepaTypa OKa3biBaeT 3HAYUTE/IbHOe
B/IMAHME HA CHUMKEHME NPOYHOCTM Ba3anbTa NPU OAHOOCHOM CHKATUW.
Mpu TemnepaType 400 °C NPOYHOCTb UCMbITaHHbIX 63a3a/1bTOBbIX LIUANH-
[OPOB CHUM¥KaeTcA NoyTH B 2 pasa. Cneayet ob6asuTb, YTO Npy TemnepaType
400 °C npoLeHT coXpaHeHUsA NPOYHOCTM 6a3aNbTOBOro BO/IOKHA COCTaB-
naet okono 60 %.

Kax 1 B KOHTMHEHTaIbHOI, B OKEaHUYECKOM TJINTE IIEPBOHAYAJIBHO 13-
3a MaJIOLIMKJIOBOM YCTAIOCTU B MaTepuralie IUIMThI 00pa3yroTcsa MUKPOTpe-
IIVHBI BCJIEACTBUE €r0 pa3pyllieHNs B MeCTaX KOHIIEHTPALIMU PaCTITUBAIOLINX
HanpspKeHuit. BeenacTBue pocTa U CAUSIHUSI MUKPOTPELIMH 00pa3yloTcs
MaKpOTPEILIMHBI, POCT U CIMSIHIE KOTOPHIX IIPUBOIUT K 00pa30BaHMIO IJIO-
OaJIbHOM TpEILIMHBI, TO €CTh K 3eMJIeTpsiceHu1o. Yepe3 oOpa3oBaBIIMecs B
OKEaHNYECKOM TUTOC(EPHON IUINTE TPEIINHBI HAYMHAETCS ITIOABEM JIaBhI 13
TEKTOHUYECKOI KaMephbl B MAHTUU, YTO U IIPUBOIUT K 00Pa30BaHUIO U POCTY
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COX. B paccMoTpeHHOM cilydyae oOpa3oBaHUE IJ100aJbHbBIX TPEIIMH U, CO-
OTBETCTBEHHO, 3eMJIETPSICEHMSI JOJIKHBI TIPOMCXOIUTh Ha TPaHUIIE OKEaHU -
YECKUX JIUTOCHEPHBIX TJIUT U MarMaTUYECKUX KaMep B BEpXHEl MaHTUU.
IToarBepxkaeHreM 3TOMY SIBJISIETCS] TO, YTO UCCIIeTOBaHUS TIyOMHBI TUIIO-
LIEHTPOB 3eMJIETpsICEHUIT ApKTUUeckoro peruoHa (Mmope JlanrteBbix, EBpa-
3uiickuii cyobacceit, HopBexxcko-IpeHmanackuii 0acceiit, xpedeT Pelikbsi-
Hec U 1p.), mpoBeaeHHbIe B Hauaje 2000 rr., moxkasaiu, YTo CeiCMOaKTUBHbIA
CJIO1 pacIIOIOXKEH B Mpeaeiax BepXHeil MaHTUM 3eMJTi Ha TTyouHe 6—40 KM.

4.2.4. AHanU3 NNaHeToTPACEHUM Ha naaHeTax ConHeYHOoM cucTembl

O0cyauMm, Kak oOCTOSAT Jiejia ¢ 00pa3oBaHMEM TPEIMH B KOpe U MaHTUU
npyrux rianet ConHeuHo# cucteMbl. HauHeM ¢ Toro, 4To, HECMOTPS Ha OT-
CYTCTBME TEKTOHUUYECKUX TUIUT, JIYHOTPSICEHUSI U MapCOTPSICEHUST TIPOUC-
XoI4T, a Ha BeHepe, ¢ MOMOIIIBIO TTepeIaHHBIX KOCMUYECKUM amiapaTtoM
«MarejaH» paIMoJIOKalIMOHHBIX U300paxkKeHU i, yueHble OOHAPYKUIIM JIBa
peruoHa ¢ npM3HakKaMu ObIBILIEN ByJKaHWYECKOM aKTUBHOCTU (puc. 370).
CuuraeTcsl, YTO MOBEPXHOCTHBIN ¢J10ii (Kopa) BeHephl oueHb TOHOK 1 OCJIa-
OJIEHHBI BBICOKOM TeMItepaTypoii (462 °C) ci1abo npernsaTCTBYeT BbIXOLY BYJI-
KaHWYeCKOM JJaBbl HAPYXKY.

Puc. 370. PagapHblii CHUMOK pyceJI JJaBOBBIX TOTOKOB Ha BeHepe

Kpowme Toro, Ha BeHepe uMeroTcst pa3ioMbl BHYTPU KPYTO HAKJIOHEHHOM
JOJIMHBI 001acTU B 3eMiie AGPOIUTHI, KOTOPbIE MOTYT SIBJSITHCS] CBUIETEIb-
CTBaMM MPOILUILIX BeHepoTpsiceHuil. M300paxkeHnsT pa3ioMOB ObLIN MOIY-
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yeHbl B HOs10pe 1990 . Bo Bpems nepBoro o0J1eTa BOKpyr BeHepbl Kocmuue-
cKoro anmapara «MarejutaH», 3aIyIlIeHHOTO ¢ KocMrIecKoro Kopabiast HACA
(CIHA), u 23 utons 1991 1., korna «MaremiaH» ob6Jeten BOKpyr BeHepsl Bo
BTOpoOii pas. [IpeanonoxuteabHo, Ha BeHepe ecTh Tp1 000J10YKU: KOpa TOJI -
LIMHOM 0KoJIo 16 KM, MaHTHS (CHMIMKATHAsT 000JI09Ka) TOJIIIMHOM ITOPSIKa
3300 kM u kene3Hoe siapo. [TonesHoit nHbopMalimeit 11 aHaau3a siBaseTcs
TO, YTO 3HAUMTEJIbHAS YaCTh MOBEPXHOCTH TJIAHEThI TEOJIOTUIECKU MOJIoAA
(pennonoxureabHo nMmeeT Bo3pact 500 MiH jeT) u 90 % ee MOBEPXHOCTU
TTOKPHITO 3aCTHIBINEH 0a3aIETOBOI TaBoil. BeHepa mMMeeT TIOTHYIO aTMOC-
depy, cocrosuryio 6osee yeM Ha 96 % 13 yIIeKHUCIIOro ra3a u aTMochepHoe
JlaBJIeH1E Ha TOBEPXHOCTH IIJIaHETHI B 92 pa3a 60J1bllIe, YeM Ha ITOBEPXHOCTHU
3emiu. M3-3a BEICOKOTO HaBIeHUs YIJICKUCIIBIN Ta3 IBISIETCS YXKe He Ta30M,
a XUJKOCTbIO, B CBSI3U C YeM MMOBEPXHOCTHAsI YacTh aTMOCMephl MpeIcTaB-
JIIeT OO0 MOy KUIKUIA-TTOIyra3000pa3Hblil OKeaH U3 YIJIEKHCIOro rasa.
[TosTOMY TpUYMHOI UMEIOLINXCS CIeIOB BeHEPOTpsiceHnii Ha BeHepe mMor-
JIO SIBJISIThCSI TPABUTALIMOHHOE BO3IeicTBIe MepKypHsi, KOTOPBIiA B IIPOIILIIOM
(oko70 500 MiiH JeT Ha3aa?!) Mor ObITh CIYTHUKOM BeHephl U BbI3bIBaTh
MPUJIKBBI B OKeaHaX U3 KUAKOTO YIJIEKUCIIOro rasa, mogooHo JIyHe, BbI3bI-
BaroIleit MPWINBLI B OKeaHaX 3eMJIH.

Yro kacaetcs JIyHBI, TO epBbIE TYHOTPSICEHUST OBIIM OOHAPYXKEHBI
aMepUKaHCKUMU aCTPOHABTaMU «ATIOJIJTIOHOB». JIyHOTpsiceHusI ciiabee 3eM-
JIETPSICEHU, HO X TIPOJOJIKUTEIBHOCTh MOXKET JTUTHCS 0 Yaca M3-3a OT-
CYTCTBUS 3aTyXaHus. MMeromascs B HacTosIIee BpeMs MH(MOPMAIIHS O JIy-
HOTpSICEHUSIX MOJTyyeHa ¢ ceiicMorpadoB, yCTaHOBJIEHHbBIX Ha JIyHe KocMu-
YeCKUMHU KopabsiaMu «AmnosutoH» ¢ 1969 mo 1979 r. CeiicMorpadbl 661N
OTKJIFOUEHHI B 1977 .

Ecnu He yuuThIBaTh METEOPUTHbBIC TYHOTPSICEHUSI, TO YCTAHOBJIEHBI TPU
BUJIA JIYHOTPSICEHUIA:

— T1yOuHHBIe (MpuMepHO Ha riayouHe 700 km);

— TepMaJibHbIe (OT TeMIepaTypHbIX AehopMaliuii TYHHOIH KOPbI TPU CMe-
He ABYyXHEACNbHbIX IHS M HOUM. Pa3Hulla TeMnepaTyp AHS U HOYU T0CTUTa-
et 300 °C);

— TeKToHn4eckue (Ha rryouHe 50—220 km).

[TepBble nBa BUaa TYHOTPSICEHU I CTaOOMHTEHCHBHBIE, HO MHTEHCUBHOCTD
TEKTOHNUYECKUX TYHOTPSICEHMI MOXKET JOCTUTATh 5,5 0ayyioB 1o mkaie Pux-
tepa. C 1972 o 1977 . celicmorpacdamu 3apuKCUpoBaHO 28 TEKTOHUYECKUX
JiyHOTpsiceHuit. CiefyeT HAaOMHUTD, YTO MPEANOJ0XUTETbHO BHYTPEHHEE
cTpoeHue JIyHbl COCTOUT U3 XKeJIe3HOro sapa auamerpoM 1500 kM, TBepmoit
MaHTUM TosirHo#i 1000 KM 1 Kopbl TorHOK oKoj1o 50 kM. [ToBepXxHOCTH
JIyHBI MOKpPHITA CJI0€M ITOPUCTOTO IPYHTA CEPOTO LIBETa — PEroJInTA.
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Hab6noneHus 3a ceiicMUYecKoil akTUBHOCTbI0 Mapca HayaJluch Iocie
TOro0, Kak KocmMuueckuii 3011 InSight, koTopsrii 0bu1 3amymieH B mae 2018 .,
npuseManics Ha Mapce 26 HosiOps 2018 1., rae yCTaHOBUJI CECMOMETP IO/,
HazBaHueM SEIS (Seismic Experiment for Interior Structure) mist moucka
MapcOTpsICEHUI 1 aHa/Iu3a BHYTpeHHel cTpykTypbl Mapca. Okoso 50 map-
COTPSICEHU I MATHUTY 101 OoJiee 2, 3aperucCTPUPOBaHHbBIX K HACTOSIIIEMY Bpe-
MEHU TaHHBIM CEICMOMETPOM, TTO3BOJISTIOT CAEJIaTh BHIBOI O TOM, YTO TOJI-
IIMHa BepxHeill MaHTUM Ha Mapce cocrasisieT mpumepHo 700—800 km, a
paauyc siapa Mapca pasen 1810—1860 kM. 4 mas 2022 1. ceiicmometp SEIS
3aperucTpMpoBall MaKCUMaJbHOE MapCOTpsiCeHUEe MarHuTyaoi 4,7 (okoso
7 6asu1oB 1o 1mkajne Puxrepa). [Tpu aToM, Apyrast Bo3MoKHasl IpUIrMHa Map-
COTPSICEHUSI — MajIeHWe TMTaHTCKOTO METeOpUTa — He Hallljla IOATBEePKIe-
HUS. YUeHble TPUIIUIA K BBIBOLY, UTO KpaifHe peaKoe MapcoTpsICeHUE CTOTb
BbICOKOM MHTEHCHMBHOCTH MPU OTCYTCTBUMU TEKTOHUUECKUX TUTUT Ha Mapce
BBI3BaJIO COpOC HaIpsKeHU# B Kope Mapca, a IpuYrMHON HaKOIUICHUM Ha-
MPSKEHUI SIBUIOCH OXJIAXKIEHUE U COKpallleHe Pa3HbIX YacTeil MIaHeThl C
pa3HoOIi CKOPOCTHIO.

W3 ipuBeaeHHOrO BhILIE MaTepuraa cieayeT, uTo Ha JIyHe u Mapce ogHo-
3HAYHO HET KOHBEKIIMOHHBIX TETIJIOBBIX TOTOKOB M TEKTOHUYECKUX TUTUT, HO
JIYVHOTPSICEHUSI U MapCOTpsiCeHUsI TTpoucxoasT. MMeroTcs TeKToHu4Yeckne
pa3IoOMbl U OCTAaTKHU BYJIKaHOB. CunMTaeTcs, YTO IJIAHETOTPSICEHUS TIPOMC-
XOJISAT U3-3a TEMITePATYPHBIX BO31ecTBUI U ocThiBaHMSI TiaHeT. Ha Benepe
WMEIOTCS CIIeIbl BEHEPOTPSICEHUH 1 U3BEPXKEeHUI ByJIKAaHOB B IPOIILTOM. Be-
posiTHasi MpUYMHA — IPaBUTALIMOHHOE BO3JEUCTBYE YTEPSTHHOTO CITyTHUKA
(Mepkypus?!). Benepa pacnoioxeHa oke K CoHily, yem 3eMiist u 6oJiee
pasorpera. M, ecim UCXOIUTb U3 TEOPUH CYLLIECTBOBaHUS HA 3eMJie KOHBEK-
LIMOHHBIX TETIJIOBBIX TTOTOKOB, ABMKYIIMX TEKTOHUYECKUE TITUTHI U BbI3bI-
BaIOLLIMX 3EMJIETPSICEHUST U UBBEPXKEHMUSI BYJIKAHOB, To Ha BeHepe B HacTosI-
11ee BpeMsI yKazaHHbIE TTPOIIECChI JOXKHBI ObITH 00JIee MHTEHCUBHBIMU, YeEM
Ha 3emiie. Ho oOHapyskKeHBI TOJIBKO TEKTOHUUYECKME Pa3I0Mbl U 3aCThIBIIAS
BYJIKAaHMYEeCKasl JlaBa, CBUACTEIbCTBYIONINE O ObIBIINX (0K010 500 MIIH JIeT
Hazaj) BEHePOTPSICEHUSIX U U3BEepPXKeHUsIX ByJKaHOB. CienoBaTesibHO, Ha
3emiie He CyIIECTBYIOT KOHBEKIIMOHHBIE TETIOBBIE TOTOKU M TEKTOHUYECKHE
TUIUTHI, IBUXKEHUE KOTOPBIX, COTJIACHO CYIIECTBYIOLIEH TEOPUHU, SIBISIETCS
NPUYMHOU 3eMJIETPSICEHUI U U3BEPKEHUMN BYJIKAHOB.

«Ecnu (pakThl mpoTUBOpEYaT TEOPUU, TO HAJ0 MEHSITh TEOPUIO, & HE BbI-
OpachIBaTh (pakThl» — KpblaTasi (ppaza U3BECTHOTO POCCUICKOr0 UCCIIEeN0-
Batesisi 1 yueHoro CkJsipoBa. 3aKOHBI PUPOJILI €MHbBI BO Beeit BeceneHHOI!,
U TIPUBEICHHbBIC BhIIIE (DAKTHI MOTYT CBUACTEILCTBOBATH 00 OTCYTCTBUU Te-
TJIOBBIX KOHBEKIIMOHHBIX TTOTOKOB HE TOJIbKO Ha MepeurCIeHHbIX IJIaHeTax
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CoJIHEUHO CUCTEMBI, HO M Ha 3eMJie. A 113 3TOT0 BBITEKAET BBIBOJI, UYTO HAU-
0oJice BEpOSITHON MPUUMHOM 3eMJICTPSICEHUI M U3BEPKEHUI BYJIKAHOB Ha
3emiie SBJISICTCS TpaBUTALIMOHHOE Bo3aeiicTBre JIyHBI uepe3 HMKINYeCKUe
MPUJIUBBL B OKEaHAX U MOPSIX.

4.2.5. AHanU3 NPUYNH CTPOUTENLCTBA U Pa3pyLUEHUA KAaHTUYHBIX»
COOpYKeHui

Ewie ogHUM ¥ TPYJHO ONPOBEPXKUMBIM JI0KA3aTETBCTBOM CBI3U 3eMJIE-
TpsiceHUli ¢ rpaBuTalMeit JIyHbl SBjIsIeTCS CTPOUTENBCTBO U pa3pylleHUe
OTPOMHOTIO KOJIMYECTBA «aHTUYHBIX» COOPYXKEHU I Ha 3eMJie — 3TO OCTaTKU
JIIPEBHUX XPaMOB, IBOPLIOB, T€ATPOB, KMUJIbIX M OOLLIECTBEHHBIX 31aHUM. Bce
9TU COOPYKEHUS BO3BOAWINCH U3 OTACIbHBIX KAMEHHBIX 0JI0KOB Pa3TUUYHbIX
pa3mepoB (1 opM) 1 6a0K, CBOOOIHO YIOXKEHHBIX APYT Ha Apyra. TepMuH
«QHTUYHBIE» B3SIT B KABBIYKHU, TOTOMY YTO CTPOUTEILCTBO ITUX a0COTIOTHO
HECEMCMOCTOMKMX COOPYKEHUI HE MOTJIO IIPOUCXOIUTh B IIEPUOJ aHTUY -
HOCTHU, KOTOPBII, TT0 MHEHUIO COBPEMEHHBIX UCTOPUKOB, miujcs ¢ VIII B.
JI0 H. 3. 10 V B. H. 2. Typuus, Hapsiny ¢ [peuueit, cauutaeTcst KOJIbIOebIo pe-
KpacHeHIux aHTUYHbIX roponoB. [Ipasna, B [peninu HaxoasTcst ocTaTKu 60-
nee 40 aHTUYHBIX TOpoaoB, a B Typuuu (puc. 371) ux okosno 100, mpu sToM
MOJIOBUHA U3 HUX elle He ucciieqosana. Ho Typuus npu aToM SBJseTcs ellie
U OJJHUM U3 PEKOPIACMEHOB B MUPE 110 YUCY (JIECATKM ThICSIY B TOJ) U UH-
TEHCUBHOCTU 3EMJIETPSICEHUIA.

CARIFE ® Stralonikeia
® Mugla

alicarnasse Keramos

Puc. 371. Kapta ¢ pa3pylieHHbIMA Han0oJee NU3BECTHBIMU
«QHTUYHBIMU» TOpoaaMu Typrivu
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Puc. 372. «Autnunblit» ropon Caranaccoc, Haxomsuuiics Ha Beicote 1400—1600 M
Haj ypoBHeM Mopsi. Typiiust

Hcropuyeckue cBefeHuUs 0 3eMJieTpsiceHUsIX B TyplMy HaUMHAIOTCS C
1151 H. 5., Koraa B AHTUOXUM TTPOUBOIILIO 3eMJIETPSICEHUE MHTEHCUBHOCTBIO
1o 11 6amros (o mkane MepKajuin) U oruoio okojio 260 ThiC. Y4eI0BeEK.
CoBeplIlieHHO OYeBUIHO, UTO 3eMIeTpsiceHusI B Typliny MpOUCXOIUIIN 3a COT-
HU U ThICSIUM JIET 10 3TOr0. [ToaTOMY HEcelicMOCTOKIE «aHTUYHbBIE» COOPY-
JKEHUSI MPOCTO TEXHUYECKU HE MOTJIA OBITh TOCTPOEHBI IMPU 3eMIIETPSICEHU -
SIX, TaK KaK pa3pyliajauch Obl e1le B [poliecce CTpouTesbeTBa. CrienoBaresib-
HO, «QHTUYHbBIE» COOPYXXEHUSI CTPOWIUCH B EPUOI, KOTJa Ha 3emiie He ObLIO
3emiieTpsiceHuii! Ho KOHBEKIIMOHHBIE TETLJIOBbIE TOTOKU B MAHTUU 3eMJIH,
MPEATNOJOXKUTETBHO SIBJSIONIMECS TPUIMHON IBUXKEHUS TEKTOHUUECKUX
TUIUT Y TPOUCXOISIINX 3eMJIETPSICEHUIA, HE MOTYT OTCYTCTBOBAaTb Ha IMpO-
TSKEHUU CTOJIETUI U ThicsiueieTuii. CienoBarebHO, €IMHCTBEHHO BO3MOX-
HOM MPUYMHON 3eMJIETPsICEHUI Ha 3emJle SIBJsIeTCS rpaBUTAllMOHHOE BO3-
nevictBue JIyHbl Ha 3emato. M BBIBOJ COBEPIIIEHHO OYEBUIIEH — CTPOUTEb-
CTBO «aHTUYHBIX» COOPYXEHUU BeaoCh B nmepuol, koraa JIyHa eie He
SIBJISLIaCh CITyTHUKOM 3emuin! BesieacTBue oTCyTCTBUSI HA TIPOTSKEHUM Thl-
csuestetrit Jlyuor BOu3u 3emian (16,1—12,8 TeIC. J1eT Ha3a/ 1O XpOHOJIOTUN
KaTakJIM3MOB Ha 3eMJie, COCTABJIEHHOU aBTOPOM) Ha MOCIeAHEN HEe BO3HU-
KaJli IPUWJIMBbI B OKeaHax ¥ MOPSIX, U 3eMJIETPSICEHUST Ha 3eMJle OTCYTCTBO-
BaJIM Ha MPOTSIKEHUU ThIcsueaeTril. JIronu nepectanu 60sITbes 3emMieTpsice-
Huil. KaMeHHbIe COOpYKEHUS CTaIM CTPOUTHCS B CEMCMOOITACHBIX 30HaX B
HecelicMocTolKOM ucnojaHeHuu. [1pu ouepeaHbix cOanxkeHusix JIyHbI u
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3emau (12,8 u 11,5 ThIC. JIeT Ha3aa) KAMEHHbIE HECEICMOCTOMKME «aHTUY -
HbIe» COOPYXKEHMUS pa3pyLIAIUCh 3eMJIETPsICEHUSIMU (pUC. 372) U TOMOJIHU -
TeJIbHO B HU3MHAX 3aChINaJIMCh IPYHTOM IpU IyHaMu (cM. puc. 354, 355).

4.2.6. BbiBoabl U HanpaBieHUe AanbHeWLWUX uccnesoBaHui

BbIBOMIBI, KOTOpPBIE CTABIT TEOPUIO IPUINH 3eMJIETPSICEHUH C TOJIOBBI Ha
HOTU: TpaBUTAIIMOHHOE Bo3aelicTBre JIYHBI Ha 3eMJTIO Yepe3 IIUKITNIeCKIe
MPUJINBBI B OK€AHAaX M MOPSIX BBI3BIBAET 3eMJIETPSICEHUSI, KOTOPbIE, B CBOIO
ouepeb, IBISIOTCS TTPUIMHON IBVKEHUSI KOHTMHEHTOB B HAIIPaBJICHUH B -
KeHus JIyHbl 110 ee opoute. M 3T0 1103BOJISIET HAMETUTD ILJIaH JaIbHEHIINX
HCCIIeIOBAHUIA TTO BO3MOKHOCTH ITPOTHO3UPOBAHUS 3eMJICTPSICEHUIA, YTOOBI
OTBETUTH Ha BOIIPOCHI; TTIOUYEMY, TIe U KOTaa.

1. O1LIeHNTH BO3MOXHOCTD YBETMICHUS KOJTMUECTBA CHUTBHBIX 36 MJIETPSI-
CEHMI TTPU HOBOJYHUH U TIOJTHOJYHHH.

2. C UCIiojib30BaHMEM pacYeTHOI MOAE/IN B BUAe OaJIK1 Ha yIIPYTOM OC-
HOBaHWM OPUEHTHPOBOYHO OLIEHUTh U3MEHEHWE HAPSIKEHHOTO COCTOSTHUS
OKEaHWYECKUX 1 KOHTUHEHTAIBHBIX JINTOC(HEPHBIX TUIMT C YIETOM LIUKIIH-
YECKUX MPWIMBOB U OTJINBOB MOpEli 1 OKEaHOB.

3. UccaenoBath ycTasiocTh 6a3aibra (OCHOBAa OKEaHUUECKOI KOPbI 3eMJTH )
U rpaHuTa (0CHOBa KOHTMHEHTAJIbHOM KOPbI 3eMJIN) IPU HUKJIUYECKMX Ha-
TPYKEHUSIX C PA3HBIMU YPOBHSIMU aMILTUTYA AedopMalivii pu pacTsKeHUU
U CXKaTHH.

4. YCTaHOBUTb TOUHYIO TPUYMHY BOSHUKHOBEHUSI TPEMOPOB (CJIa0bIX 3eM-
JIETPSICEHMIT) ¥ ceficMUUecKoro 1ryma. MiccienoBaTb BO3MOXKHYIO CBSI3b Tpe-
MOPOB ¥ CHJIBHBIX 3eMJICTPSICEHUIA.

5. MccnenoBarh BIMSIHME KOJMYECTBA CEMICMOCTAHIIMI U UyBCTBUTEb-
HOCTH CEiCMOMETPOB Ha KauyeCcTBO (PUKCAIINH TPEMOPOB KaK BO3MOKHBIX
MPEABECTHUKOB CUIbHBIX 3eMJICTPSICEHUIA.
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5. MEPBAA UNBUNN3ALUUNA HA SBEMIE

5.1. lony6ornasbie U cBeTI0KOXKMe «60rn». Ko oHn?

B nerenmax Bcex HApOJOB MUPA TEXHOJIOTUIECKHE TOCTVKEHUS, OYIb TO
MJIaBKa MeTaJIJIOB WX BbIpallliBaHUE KYKYPY3bl, CBSI3aHbI C TOJIyOOTJIa3bIMU
CBETVIOKOXKUMU «0oraMu». [01y00r1a36IMU U CBETJIOKOXKUMU SIBJISUTUCH OJTUM -
nuiickue «ooru» IIpesHeit [pernn. Kto ke oHU — 3TU 3aragouHble «0oru»?
Wckmouast mosiBjieHMe BCSIKUX MHOTUIAHETSIH, MMYCTh 3TUM 3aHUMAIOTCS MU -
careiv-(aHTacThl, IOMbITAEMCS TEXHUUYECKU PAa300paThCs B 3TOM BOIpOCe,
aHaIM3UPYs BCE UMEIOIIMECS Ha CETOMHSIIIHUI 1eHb JaHHbIE pa3HbIX HayK.
W HauyHeM ¢ HaMX JaJeKUX-TaIeKNX MPEeIKOB — roMUHUH. HamoMHuM
OOIIETIPUHSITYIO B HACTOSIIIIEE BpEMS OOIILYI0 CXeMY IBOJIOLIMN XKUBOTHOTO
MMpa: pbIObI — 3eMHOBOJHbIE — MJIEKOMUTAOIIME — YeJoBeK. Heobxoaumo
OTMETUTb, UTO B MPOLIECCE U3YUEHUSI MATEPUATIOB UCCIAEAOBAHUI YUEHbBIX
MaJIe0aHTPOTIOJIOTOB BOMPOC O rojydoria3biX CBETIIOKOXUX «00rax» MmiaBHO
rnepepoc B BOMPOC O MUTPALIMSIX HALIUX MTPeAKOB 13 AQpUKU B A3110, a M03-
ke — B Cpean3eMHOMOPhE, CBI3aHHBIX ¢ KaTaKJIM3MaMU Ha 3eMJie B UCTO-
pUYECKH 0003pUMOM TTPOIILTOM. BO3MOXKHO, 4TO G0JIee TPaBMIBHO TOBOPUTH
HE 0 MUTpallM1 HAlIMX MTPEIKOB, KOTOpasi UMeJjia MECTO, a O CMEILICHUU LIeH-
TPOB Pa3BUTHSI APEBHEN IMBUIM3ALINY.

CnpaBoYHbIN MaTepuan

[OMUHWABI U TOMUHUHbBI — ABE rpynmnbl NPMMaToB. [OMUHUABI — 3TO
rpynna, cocToALwan ns LWMMNAH3e, FOPUII, OPAHTYTAaHOB U BCEX OAEN.
TOMWHMHbBI — 3TO rpynna, CoCTOALLAsA U3 COBPEMEHHbIX /I0AEN U UX Bbl-
MepLmx BuaoBs (puc. 373). To ecTb FOMUHUHbBI ABAAIOTCA NOATPYNMNoOn
rommHua. OCHOBHOE pasnnyme Mexay roMMHUAAMN U TOMUHUHAMM 3a-
K/IOHAETCA B TUME KMBOTHbIX, KOTOPbIE OTHOCATCA K KaXA0W rpynne.

Puc. 373. PekoHCTpyKI1IMsl 3HAMEHUTOrO ToMUHUHA JITocu (paHHUI aBCTpaIoONMuUTeK,
JlaTa CyIlecTBOBaHUs — 3,2 MJIH JIET Ha3aH)
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Cpeny y4eHbIX CyIIeCTBYeT MHEHME, YTO DBOJIOLMS TOMUHUH ObLIa He
NpSIMOJIMHEMHOM (KaK CTBOJI iepeBa), a BeTBUCTOM. To ecTh Ha OAHOI Tep-
PUTOPUH OMHOBPEMEHHO MOTJIO CYIIIECTBOBATh HECKOIBKO BUIOB TOMUHUH.
HccnenoBaHusiMu ycTaHOBEHO, YTO KOJIBIOEIbIO TOMUHUH siBiIsieTcsl Ad-
puka. [ltyouHHbIe TeppUTOpUU A(DPUKU ITOUYTH HE IMTOJBEPTaJKUCh B IPOIILIOM
METEOPUTHBIM OOMOapAUpPOBKaM U ObLIIM HEITOCTYMHBI JJIsl IlyHaMu. B Ad-
pUKe OOHapyKeHBI OCTAHKM caxejaHTpomna (6-7 MITH JIeT Ha3aj), OppopruHa
(6 MJTH JIeT Ha3ajJ) U aBcTpajionuTeka (4,2 MJTH JIeT Ha3aa). DT TOMUHUHbI
MepeABUTAIMCH Ha IBYX HOTax (OMIlenaln3M), HO 110 pa3Mepy MO3ra OHM He
OTJIMYAJIUCh OT COBpeMEeHHOTO 1inMIaH3e. CyllecTByeT Leblii psii TEOpUi,
OOBSICHSIOLLMX ITPOUCXOXKIEHME OUnesann3Ma y roMMHUH. OJHOMI U3 ITEPBBIX
MOSIBUJIACh TEOPUSI CABaHHBI, TTPEIJIOXKEHHASI aBCTPATMIUCKUM aHTPOITOJIOTOM
Paiimonom daptom B 1925 1., 0ObsicHS 10111 OUTeaTu3M afantaluei mpe-
KOB JII0JIeli, IEpBOHAYAJIbHO OOUTABIIMX Ha IEPEBbSIX, K XKU3HU B CaBaHHE,
Ky/Jla OHY OBbLTY BBIHYXXI€HbI BBIXOAWTD JIJ11 OXOThI HA TPABOSIIHBIX SKUBOTHBIX
(puc. 374). Ho Bo3HMKaeT 3aKOHOMEPHBII BOIIPOC — MOYeMy TaKUM CJI0X-
HBIM ITyTEM, Yepe3 0OMTaHue Ha NEPEBbsIX, 3eMHOBOIHbIC OCBAWBAIN CYIITY?

Puc. 374. DBonto1us FOMMHUH — C ICPEBbEB B CABAaHHY

boiiee ecTecTBeHHOM U yOEAUTENBHOM SBSIETCS TEOPUSI, YTO TOMUHUHbI
3BOJTIOITMOHUPOBAJIH, TPUCTIOCA0INBAsICh K 3eMHOBOTHOMY CYIIIECTBOBAHUIO,
MUHYSI CTaIMI0 OOUTAaHUSI Ha JePEBbsSIX. DTOM TEOPUU MPUACPXKUBACTCS P
COBpPEMEHHBIX aHTPOIIOJIOrOB, B ToM unciie bepHapa Byn, Kesun Xant u
®ununn Tobuac, cuuTapIe TeOPUIO CaBaHHBI o1IMO6o4HoM. [To nx MHe-
HUIO, TOMUHWHBI OXOTUJIMCH Ha TPABOSTHBIX JKUBOTHBIX, a TAKXKE COOM PN
MOJUTIOCKOB U JIOBUJIA PHIOY Ha MeJIKOBOIbe (pUcC. 375). 3eMHOBOIHOE Cy-
IIeCTBOBaHME TPeOOBAIO CITOCOOHOCTH TIABATh W HBIPSITh, OTIMIAIOIIEH
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yeJioBeKa OT 00e3bsiH. JlaHHas Teopust 0ObSICHIET MHOTME aHATOMUYECKUE
0COOEHHOCTH COBPEMEHHOT0 YeJI0BeKa: IIPSIMOXOXKIEHNE, OTCYTCTBHUE IIep-
CTU, KPYITHBIM MO3T, HU3KOE MOJIOKEHNE TOPTAHU OTHOCUTEIbHO HOCOTJIOT-
KM, XapaKTepHOE JJISI MOPCKUX MJICKOIUTAIOLINX, TIEPBOPOAHAS CMa3Ka HO-
BOPOXIEHHBIX JIeTeii, BBICOKUI HOC C HAIlPaBJIEeHHBIMU BHU3 HO3IPSIMU,
MpeI0TBpallaIONINii ITonagaHne BOAbLI B HOCOIVIOTKY, M KMPHas KOXKa ¢ 001~
JINEM CaJTbHBIX XKeJIE€3, KOTOpast MOXKET CIYKUTh JIJISI 3aLIUThI OT BOJIBI.

Puc. 375. 3eMHOBOIHOE CyIlIECTBOBAaHWE TOMUHUH

HaiineHHble 1 M3ydyeHHbIE OKAMEHEIOCTU TOMUHUH TTOKAa3bIBAIOT, YTO PO
Homo (ot atuHCcKOro hom — «4ejioBeK») BOSHUK U3 BbIMEpIIEro poaa AB-
CTPaJIONMUTEKOB U BKJIIOYAET B cebsi cCoBpeMeHHbII Bua Homo sapiens (dyeno-
BEK pa3yMHBIIf), a TAKKe HECKOJIPKO MCUYE3HYBIINX BUIOB, B IIEPBYIO OYepeIb
Homo erectus (uenoBek npsimoxoasiiinii) 1 Homo neanderthalensis (HeaH-
JIepTaeln).

Cuyuraetcs, yto Homo erectus mosiBuicsi okosio 2 MJIH JIeT Ha3al U pac-
npocTpaHwics 1o Beeit Adpuke n EBpasuu. DTo ObLI IEPBLI YeI0BeYeCKUI
BUII, MPEJCTABISBLINI COOOI 00111eCTBO OXOTHUKOB-COOMpATEei, NUCTOIb-
3YIOIINX OTOHB. Homo erectus mpocytiecTBoBai 60iee MIJITMOHA JIET ¥ pa3-
BUWJICSI B HOBbIE BUBI 0KoJio 500 Thic. JeT Hazaa. Homo sapiens mosiBuics
oko:10 300 000 neT Ha3am, ckopee Bcero B Adpuke, a Homo neanderthalensis
MOSIBUJICSI IPMMEPHO B TO Xe Bpemsi B EBporie u 3anagHoi A3uu.

B HacTosIIee BpeMst caMbIM M3y4eHHBIM BUIOM SIBJISTIOTCSI HEaHIepTallb-
bl (puc. 376). Ha3BaHue «HeaHIepTallell» MPOUCXOIUT OT JoJrHBI HeaH-
nepTtanb B [epManum, rue OBLT HaiieH Yeperr OMHOTO U3 TIPeICTaBUTENIeH
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ATOTo BUJa. B 0CHOBHOM, OCTaHKM HeaHAepTallblieB ObLIM OOHAPYKEHbI B
neniepax. [TepBbie Jitoau ¢ yepTaMu MPOTO-HeaHAepTasiblia MosSIBUIUCH B EB-
porte 600—350 Thic. et Ha3azn. M3BecTHO, YTO HeaHIEePTAIbLIbI HACESITU
OOIIMpPHbIE TEPPUTOPUU B Tiepuo BpemeHu oT 130 no 30—35 Thic. JieT Hazan
U JECSTKU THICSY JIET KT OMHOBPEMEHHO C HAIITUMU HETTOCPEACTBEHHBIMU
npeakamMyu — KpoMaHboHIIaMU. OCHOBHOI 00J1aCThI0 OOMTAaHUSI HeaHIep-
TajiblieB cuuTaeTcs EBpona, HO UX NpUCYTCTBUE OOHApPYXKEHO 1 Ha AjTae.
CorjiacHO OIHO¥ U3 CYILIECTBYIOLIMX TEOPUI, HEaHAEPTAJbLIbI SIBJISTFOTCSI Ha-
LIIAMU TIPSIMBIMM TIPEIKaMU, MPO3BOTIOLIMOHUPOBAB B KPOMaHLOHIIEB, KO-
TOpbIE, B CBOIO OUEpE/ib, MPOdBOIIOLIKMOHUpoBaIY B Homo sapiens (uenose-
Ka pazyMHOro). Ho 00JIbIIMHCTBO yU€HBIX B HACTOSIIIIEE BPEMS CUMTAET, YTO
HeaHepTaiblibl ObLIN MapajjiebHO Pa3BUBAKOIIMMCS BUIOM U Tepeaain
HaM, 3a CUeT CKpelIMBaHus ¢ KpoMaHboHIIaMU M1 Homo sapiens, 4acTh CBO-
X TeHOB. D10 npousonwio npuMepHo 50—100 Thic. 1eT Ha3al. YCTaHOBJIEHO,
YTO MOYTH y K&KIOTO YeJoBeKa, KpoMe ahpuKaHIIEeB, KUBYIINX foxkHee Ca-
Xaphl, UMEIOTCS HeaHIepTaIbCKKe TeHBI B peaeiax 1—4 %. Takke ycTaHOB-
JIEHO, YTO KOJIMYECTBO HEaHIEPTATbLCKUX TeHOB YMEHBIIIAETCS C KaXKIbIM
HOBBIM MOKOJICHUEM JIIOfIeii, TaK KaK 00JIbllIasi YaCTh U3 HUX SIBJISIETCS He-
O1aronpusaTHOM JUIsl BBIXKMBAHUS Y MPOAOJKEHUS poaa. YTo ke moaydn
YyeJI0BeK OT HeaHepTablLeB?

Puc. 376. HeannepranbLbl (pEKOHCTPYKIINST)

B 2017 r. yuensnie /Ixaner Keyco u Maiikia JlanHemaHH u3 MHcTUTyTa
9BOJIIOLIMOHHO aHTponosioruu B Jleiniure (IepmaHus) npoaHaiu3upoBa-
JIM CTPYKTYPY OOpPBIBKOB TéHOMAa HeaHAepTaablieB, coxpaHuBiumuxces B JIHK
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npumMepHo 112 ThiC. OpUTaHILIEB, y4aCTBOBABIIMX B UCCIEI0BATEILCKOM ITPO-
ekTe Biobank. YueHbIM yianock MoATBepaAnTb, YTO HEAHAEPTAIbLIbI 1EHCTBU-
TEJIbHO MTOMOIJIM HalllMM MpeaKaM MpUcrocoduThCcs K XKU3HU B EBporie.
Oka3ajioch, YTO COBPEMEHHbIE JIIOJIA YHACIEAOBAIU OT HEAaHACPTAIbLEB HE
TOJIBKO T€ T€HbI, KOTOPbIE CBSI3aHbI C TOJIy0OI1 OKpAaCKOI IJ1a3 U CBETJI0M KO-
XKEW, HO U C TEMHBIMU TJ1a3aMU U CMYTJION KOXEM, a TAKXKE C PALOM APYTrUx
CBOMCTB. YKa3zaHHas BbIllIE aJanTalus Mporu301Ia J0CTaTOYHO ObICTPO — 3a
HECKOJIbKO MOKOJICHU I Oyayliiue eBpomneiiibl U a3uaThl MPUOOPEIU IeHb,
CBSI3aHHBIE C OKPACKOM I1a3 U KOXU, KPENKUM UMMYHUTETOM U TTOBBIILIEH-
HO CTOMKOCTBIO K MMOTEPSIM TEIIa U APYTUMU CBONCTBaAMU, HEOOXOIMMbBIMU
JU1s1 BBDKMBaHUS B 00Jiee CypOBbIX YCJIIOBUSIX 110 CPABHEHUIO € appUKAHCKU -
mu. CrenyeT o6paTuTh 0co60€ BHUMAaHUE HAa TO, UTO Pa3HOOOpa3ue LBeTa
IJ1a3, B TOM YKMCJIe U roIyOble IJ1a3a, a Tak>Ke CBETJIbIN 11BeT Koxu (puc. 377),
Mbl YHACJIeIOBaJi OT HeaHIepTasblieB, OCHOBHBIM MECTOM OOUTAHUSI KOTO-
PBIX SBISIUCH neliepbl. Korna xxe mossBuics (peHOMEH TroJlyObIX IJ1a3 y co-
BPEMEHHOTO yesioBeKa?

Puc. 377. TonyOble m1a3a v CBETJIbIN LIBET KOXU COBPEMEHHOTO YeJIOBEKa

B 2008 . rpynia yyeHsix 3 KoneHrareHcKoro yHuBe pcureTa o0HapyKu-

Jla eIMHCTBEHHYIO MYTallMI0, KOTOpasi CBsI3aHa CO CHUKEHUEM BbIPaOOTKU
MeJIaHWHA B paly>kKHOI 000JI0UKeE IJ1a3a, YTO U BbI3bIBaeT (heHOMEH TOTYOBIX
ra3. OpuHakoBas nociegoBareabHocTh JIHK rena OCA2 y roay6oria3bix
JIIOJIeH MperioaraeT, YTO y HUX MOXET ObITh OIMH 001111ii TipeaoK. Mccie-
JIOBAaHUSIMU YCTAHOBJICHO, YTO yKa3aHHas BbIIIe MyTallMsl 1IBeTa IJ1a3 Mpo-
M30111J1a Y COBPEMEHHOTO YeI0BeKa MPU MUTPALIAU Jtoaei 3 AQpUKU pu-
mepHo 50 000 et Haza.

CnpaBoyHble MaTepuanbl

MenaHuH (OT rpeyeckoro melanos — Y€pHbIN, TEMHbIN) — TEPMUH

Ana rpynnbl NPUPOOHbIX NMTUTMEHTOB, BCTpeYatoWwnxca B bonblINHCTBE
OpraHn3moB. MMUrmeHTbl MenaHuHa Bblpa6aTblBaI'OTCﬂ B cneunannsnpo-
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BAHHOW rpynne KNeToK, KOTopble Ha3blBalOTCA MenaHoLMUTbl. MenaHuH
3aLMLLAET OpPraHM3M OT YNbTPaPUONETOBOTO U3/IyHEHNA — eCTECTBEH-
HbIM 1 Hanbosiee 6e3onacHbIM ANs N0AEN ABAACTCA TEMHbIN LBET KOXKMU
M KOpUYHeBble rnasa.

Koxa sitofeii TeMHeeT 1oji BO3AeUCTBHUEM YIBTPpadr0IeTOBOIO U3TyYeHUs
COJIHIIA, 0OecTieunBasi UM JOTOJTHUTEIbHYIO 3aIIUTY. YCTAHOBJIEHO, YTO Y
JIIONIEH, YbM MPEIKU J0JT0e BpeMsl >KUJIU BOJIM3UM 2KBATOpa, B KOXE colep-
JKUTCST 00JIblIee KOJTMYECTBO dyMeJaHHA. TeMHOKOXUeE 01, Y KOTOPbIX
BbIpaOaThIBaeTCs OOJIbIIIE AyMeTaHUHA, UMEIOT OOJIbIIYIO 3aLUTY OT COJTHEU-
HBIX 0KOTOB 1 pa3BUTHUS MeJlaHOMbI. CUMTaeTCs, YTO HAIIIU MPEIKU MPUo0-
peJIv TEMHBIN LIBET KOXU OKOJIO 1,2 MJIH JIET Ha3aJ B pe3yJibTaTe ajanTaiuu
K BO3IIEMCTBUIO YJIBTPa(hHOJETOBOIO N3IyuyeHus coiHIIa. J1o rnosiBiaeHus 6e3-
BOJIOCOCTH Y PAHHUX JIIOAEU MO/ IIEPCThIO OblJIa OTHOCUTEBLHO CBETJIast KOXa,
noo0Hast TO, UTo Obl1a OOHapyXeHa Y IpYruX MprUMaToB.

B opranusme yesoBeka BbIpabaThIBAETCS MEHBILIEE KOJIMYECTBO dyMea-
HMHAa 1 KOXa CBETJIEET, KOTaa yabTpadroeTOBOE N3TyYeHHEe COTHIIA Cl1aboe
WM HepocTaTtoyHoe. CunTaeTcsl, YTO CBET/IbI 1IBET KOXKM CBSI3aH C OOMTAa-
HUEM HalllMX MPeAKOB Ha CEeBEPHBIX TEPPUTOPUSIX C OoJiee cadbIM yabTpa-
(pr0SeTOBBIM M3JTyYEHUEM 110 CpaBHEHUIO ¢ TponukaMu. Ho aBeHKU (TyH-
TYChl), SIBJISIIOIIMECS OJHUM U3 IPEBHEUIINX CEBEPHBIX HAPOIOB, UMEIOT
CBETJI0-KOPUYHEBBIN WJIN OJMBKOBBIN IIBET KOXU, a TAKXKE TEMHBIE TJ1a3a.
bosee npaBnonogoOHbIM SIBJISIETCS YTBEPXKASHUE, YTO HAILIU JaJIeKUE Mpe-
KM TTPUOOPEIN CBETJIbIA LIBET KOXU MPU MTPEUMYILIECTBEHHOM OOUTaHUU B
neniepax, CKaJbHbIX UM MOJ3EMHBIX COOPYKEHUSIX, T1€ YJIbTPadruoIeTOBOE
U3TyYeHUe MPaKTUUeCKU OTCYyTCTBYeT. CBeTJiasi Koxka HauboJiee 4acTo BCTpe-
yaeTcs cpeau kopeHHoro HacesieHus: EBpomnsl, LlenTpansHoii u CeBepo-Boc-
TOYHOI A3MU, TO €CTb B T€X MECTaxX, Ille UMeeTCsI Hanbobllee KOJIUUYEeCTBO
0J1aroyCTpPOEHHBIX Mellep, CKATbHBIX U MOI3EMHbBIX COOPYXEHUN ApeBHEN
HuBUIM3aLUK. Teopust «PUHCKOTO aBTOXTOHM3Ma», YTBEPKAaro11as MpsiMyIo
MPEEeMCTBEHHOCTb CEBEPHBIX (DUHHO-YTOPCKMX HAPOJOB OT MEPBBIX JIOJEH,
nosiBUBIIMXCS ell€ B Me3oyumute (10—12 ThIC. 1eT Ha3am) Ha COBpeMEHHOM
TEPPUTOPUU ITUX TOCYIAPCTB, SABJSETCS BIIOJHE 0OOCHOBAHHOMA.

Heo6xonuMo oTMETUTh, UTO MOYTH Y BCEX MJIIEKOTIUTAIOIIMX padyKHasi
000J104YKa I71a3 KOpUYHEBAas UM TEMHO-TTIUTMEHTUpoBaHHas1. [ToaTomy y jito-
Jleil caMblii pacIipOCTpaHEeHHBIH 1IBET IJ1a3 Kapuil — OH TMpeodsianaeT npu-
MepHO Yy 79 % moneit B mupe. Kapuii iBeT 00yCI0BJIeH BRICOKOW KOHIIEH-
Tpalueil B CTpOME paiy>KHOI 000J0UKH IJ1a3 MeJlaHUHA, KOTOPbIii BbI3bIBa-
€T TMOIJIONIEHME CBETA KaK ¢ 00Jiee KOPOTKMMMU, TaK U ¢ 00Jiee JIMHHBIMU
BOJIHAMU.
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MenaHuH B 1j1a3ax, B paay>KHOI M COCYIMCTOI 000J0UYKE ITOMOraeT 3a-
LIMTUTD UX OT YAbTpadroseTa; J0A1 C CEPbIMU, TOJTYOBIMU U 3€JIEHBIMU IJ1a-
3aMu OoJiee MOABEPKEHBI PUCKY ITPOOJIEM CO 3pEHNEM, CBSI3aHHBIX C COJTHIIEM.
B ycioBusix HeocTaTKa COJTHEYHOIO CBeTa M yiibTpaduosiera (Mpyu oOMTaHur
JIIoJIeH B Melepax Wi MoA3eMHBIX COOPYKEHUSIX) OpTaHU3M YeJIOBEKa BbI-
pabaTbIBaeT MEHbILIE 3allIUTHOTO MeJIaHWHA, U [J1a3a YeJI0BeKa CBETICIOT —
yalle BCero CTaHOBATCS roayosiMu (cM. puc. 377), pexe cepbiIMU WU
3€JIEHbIMU.

CnpaBoYHbIN MaTepuan

lonybble 1 cMHKWe rasa Hanbonee pacnpocTpaHeHbl Cpeam HaceneHua
EBponbl, ocobeHHO — B CeBepHol EBpone (puc. 378). B OcToHUM TaKkol
uBeT rna3 umetoT Ao 99 % HaceneHus, B fepmaHum — 75 %. B aHun B
1970-x rr. TEMHbIV UBeT rna3 6bin nwb y 8 %, Torga Kak celvac, B pe-
3ynbTaTe murpauum, sta undpa sospocna 2o 11 %. MNo gaHHbIM nccne-
posaHua 2002 r., cpegm esponeongHoro HaceneHua CLUA, poxaéHHoro
B 1936—1951 rr., HocuTenn cMHero u ronyboro LBeTa rnas cocTaBAAoT
33,8 %, B TO Bpemsa Kak cpeaun poxXAéHHbIx B 1899—1905 rr. 3TOT nokasa-

Over Thres O

- il Over Four Fifths
Lk IO‘ l

g Under Mine Tenths
Synchronized from local studies, mostly from early 20th and late 19th century. Betonia, locland

Blue & Gray/Green. Dark green and hazel excluded.

Approx. 8 or 9-16 on Martin Scale, 1-7 on Martin-Schultz Scale.

Sources: https://justpaste.it/40dd8

»

Puc. 378. PacnipocTpaHeHHOCTb roJyobix IJ1a3 B EBporne
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Tenb coctasnan 54,7 %. Mo aaHHbIM 2006 ., 3Ta LMdpa 419 COBPEMEHHbIX
6enbix amepuKaHLEeB CHU3UNACh 40 22,3 %. CuHKUe 1 ronybble r1asa BCTpe-
yatoTca U Ha banxkHem BocToke, u B LieHTpanbHOM A3un, Hanpumep B
NneaHe, Cupuun, UpaHe, ApraHmuctaHe n TagKuKUcTaHe (cpeam ropHbix
TaAKMKOB M NammupL,eB), ceBepHOM MNakucTaHe. PacnpocTpaHeHbl OHU U
Yy eBpeeB-allKeHa30B, HanpMmep cpeam YKPanHCKUX eBpeeB NpoLLeHT
HocuTenen atux usetoB — 53,7 %.

Kro xe gBisuicsa miig Homo sapiens 6eJI0KoXXMMM To1yooria3biMu 6oramu?
IIepBbie naneoreHeTUUYECKNE UCCAEAOBAHMS YYEHBIX ITOKA3aJIv, YTO HEaH-
JepTaiblbl ObLIN CBETIOBOJOCHIMU WJIM PBIKUMU, CO CBETJION KOXel U ro-
JIyOBIMU I1a3aMu. W 3T0 SIBJISIETCS CBUIETEIBCTBOM TOT'O, YTO KPOMAHBOHIIEL,
HallIY TIPSIMbIE TIPEAKU, MOTJIM YHACJIEA0BATh CBETIYIO KOXKY U TOJTyObIe TJia-
3a OT HeaHAePTaJIbLIEB. A TaK>Ke MOTIJIA HACIeA0BaTh 1 00Jiee 00beMHbII MO3T,
TaK KaK 00beM MO3ra HeaHAepTasiblieB ObL 00JIbllIe MO3ra COBPEMEHHOTO
4eJToBeKa IMpUMepHO Ha 25 % 1 cocTaisut okono 1740 cv®. Crenyet no6a-
BUTb, UTO OoJiee TTO3IHKUE paclIn(pPOBKU FeHOMOB TMTOKAa3aJ1 TaKXKe Cylle-
CTBOBaHME TEMHOKOXMX, TEMHOBOJIOCHIX M TEMHOIJIA3bIX HeaHIEPTAJIbIIEB.
YKazaHHbIE OTJIMYUS CPEIU HeaHASPTAJIbLIEB MOTJIN ObITh MHAWBUAYATbHbI-
MU I TOIYJISIHAOHHBIMMA.

OueHb X0UeTCs CclesiaTh BHIBO, YTO HEaHAePTaIbIbl HE MOTJIU SIBJISITh-
cs1 0eJIOKOXMMM ToTydorta3eiMu «6oraMu» 111 Homo sapiens, Tak Kak ca-
MbI€ IMO3HME OCTAHKU HeaHAePTaablIeB 1aTUPYIOTCS IIEPUOAOM He MO3IHEe
30 TeIc. IeT Ha3an. Bpewms xe pacuBeTa ApeBHE HUBUIM3ALIMU, 10 BCEil BU-
JVUMOCTH, TTPUXOIUTCS Ha TTepro mpuMepHo 16—12,8 Thic. JieT Ha3az (CTpou-
TEJIbCTBO «aHTUYHBIX» COOPYKEHUI, 0CBOEHNE PABHUHHBIX TEPPUTOPUIA IS
BEJICHMSI CeJILCKOIo xo3siicTBa). Ho B naynbHeiiiemM OyieT MpuBeAeH LieJIbli
pSo JOKa3aTeJIbCTB, OIPOBEPTalolInii 3TOT BhIBoA. KoHeuHO, 6osee mpaB-
JIOTIOJO0HOM KaxKeTcsl BepCHsl, YTO OCJTOKOXKMMU royooria3biMu «doraMmm»
SIBJISIMCH MPeICTaBUTEIN KPOMaHbOHIIEB. SIBIsisich Bhixomuamu u3 CeBep-
HOIt ADpUKHM, KpOMaHbOHIIbI CMELIMBAIMCh C HeaHepTalbllaMU, OCBaUBast
MMEIOIINECS B TO BpeMs TexHoJiornu. KpomaHbOHIIEB ObLIO OOJIbIIIE, YeM He-
aHJIepTalbLEB, YaCTh X yIe/Iesia MOc/ie KATAaKJIM3MOB MPUMEPHO 22 THIC. JIET
Ha3zaJ BO BpeMsl IMaIeHKsI OTPOMHOT0 acTeporaa B TuxoM okeaHe. Dta Bepcust
BITOJIHE YIOBJIETBOPUTEILHO OOBSICHSIET pacLiBeT APEeBHEN LIMBUIN3ALINY,
npuxonsuieiica Ha iepuona 16—12,8 Teic. et Ha3an. Bnages Bo3gyxoria-
BAHMEM Ha JUPUKAOJIsIX, a TAKXKE IPYTUMU TEXHUUECKUMU TEXHOJIOTUSIMMU,
KpoMaHbOHIIbI 13 EBporibl Kazanuch Hepa3BuThiM Homo sapiens, oOuTaBimmm
Ha APYTUX TEPPUTOPUSIX, COLISAIINMU C Hebec «0oramu».

O06BeM Mo3ra KpOMaHbOHIIEB ObLT Ha 14 % 0osbIlle 00beMa MO3Tra COBpe-
MEHHOTO YeJIOBEeKa: Y 3araiHbIX KPOMaHbOHLIEB — 1617 cM?, y BOCTOUHBIX —
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1525 cM?, a y cCOBpeMEHHBIX JIIOfIe 06bEeM MO3ra COCTABIISIET B CPEIHEM BCe-
ro 1350 cm?. To ectb pa3HuLa B 0GbeMe Mo3ra coctasisieT 175—267 cm?. Ecin
Y4YECTh, UTO I10 pe3yabraTaM 8§ UMEIONINXCS Ha CETOMHS UCCIeIOBaHUI pa3-
HHU1Ia B 00beMe MO3ra MeXJy eBpoTeiliaMu 1 appruKaHIlaMy COCTaBIsIET
oKoJ10 67 cM>, To pasHuua B 175—267 cM> siB/IsieTcst BecbMa CYLIECTBEHHOIA.
CrnenyeT oOpaTUTh BHUMaHME HA TO, YTO BBEIBOA 00 00beMe MO3Ta KpoMa-
HBOHIIEB OBLT CIIeJIaH HA OCHOBAHMHY HaXOIOK YePENOB KPOMaHbOHIIEB, K1 B-
wux mpuMepHo 10—40 Toic. et Hazaa. OueHb MHTEPECHO TO, YTO OoJiee Mo3/I-
HUE OCTaHKW KPOMaHbOHIIEB He HaiineHbl. 1 BO3HMKAET MBICIb, YTO TaK
Ha3bIBaeMble KPOMAHbOHIIbI U SIBJISIIUCH FOJIyOOTJIa3bIMU CBETIOKOXKUMU
«boramm», MOrMOLIMMU OKOJI0 12,8 ThIC. JIeT Ha3a B pe3y/ibTaTe METeOPUTHOM
OOMOapIMPOBKU U TPOMaIHBIX MOPCKUX IlyHaMU. B cojieHo#t MopcKoii Bojie
OCTaHKM JIIOJel OUeHb OBICTPO Mcue3atoT 0e3 ciena. [loarBepxxaeHrueM 1aH-
HOI BepCUU SIBJISIETCS TO, UTO TIPY UCTIOIb30BaHUU pa3pabOTaHHbBIX COBpe-
MEHHBIX METOJMK OIpeae/IeHUSI BHEIIHUX XapakTepucTuk moaeit mo JHK
YCTaHOBJIEHO, YTO KPOMaHbOHIIbI UMEIU ToJy0o# BeT mia3. Koxa kpoma-
HBOHIIEB MOTJIAa CBETJIETh B pe3yJIbTaTe ECTECTBEHHOTO OTOOpA B YCIOBMSIX
M3MEHEeHUS UHTEHCUBHOCTHU YJIBTPa(PrOJETOBOrO U3YyUeHUs B YIAJIEHHBIX
OT 9KBaTOpa CEBEPHBIX TEPPUTOPUSIX M UCTIOJB30BAHNS PA3IMUHOTO BUIA
ONIeX/bl (U3 IIKYp KUBOTHBIX, a 3aTeM 13 TKaHell). Tak, HarmpuMep, yuyeHbie
CUMTAIOT, YTO roJy0OoTIa3bie CBETIIOKOXKKE U CBETJIOBOJIOCHIE TYaHUM OCTPO-
Ba Tenepucde Ha KaHapax oTHOCATCSI K MEXTOUIHOMY TUITY KPOMaHbOHILIEB
u3 CeBepHoii AQpuku.

[Tepuonsl BpeMeHM, K KOTOPbIM OTHOCSITCSI BaxKHEMIIME UCKOIaeMble
HaxoJIK1M KpOMaHbOHIIEB, cienyioiiue: EBpomna, Adpuka u Poccus — 25—
40 TeIc. et Hazan; A3usi, ABctpanust — 10—40 Teic. neT Ha3ag, AMepuKa —
11—23,6 ThIc. teT Ha3a. VI3 aHam3a yKa3aHHBIX [IEPUOJ0B BPEMEHHN MOXKHO
cleaTh ABa MpeaBapuTebHbBIX BBIBOJA — TEPBbIii BHIBOJ O TOM, UTO MpU
KaTracTpo(uyecKoM COOBITUM IMTpUMepHO 12,8 ThIC. JIeT Ha3a B OOJIbIIIEH CTe-
neHu nocrpananu Esporma, Adppuka, Poccust u B MeHbIIIeH cTenieHN — A3us,
ABCTpanis 1 AMepuKa; BTOPOil BBIBOZ O TOM, YTO B IPEBHEM BBICOKOPA3BH-
TOM rocylapcTBe MpUMEHsLIach 00si3aTe/ibHasl KpeMallysl yMepllux, MHaue
Hax0JI0K OCTAaHKOB KPOMaHbOHIIEB ObLJIO ObI 3HAUUTEIBLHO OoJiblle. CreayeT
HaAIOMHUTb, YTO B MOCJIAYIOIEe BpeMs KpeMallusl yMepIIKX BbITTOJIHSLIACh B
HpeBnux Ipeuuu u Pume, a takke B Unauu. [TepBblii BBIBOA COOTBETCTBYET
BepCUY r'MOEIN IPEBHETO rOCy1apcTBa U3-3a METEOPUTHO OOMOAPIMPOBKH,
a TaKKe MOCTIEIYIONINX TMTAHTCKUX IIyHaMU, BO3HUKIINUX B ATTAHTUYECKOM
u MHauiickoMm okeaHax Ipu ouepeaHoM conmkeHun JIyHbI ¢ 3emiieii.

Jerpamaiius ocTaBIIerocs HaceJIeHUS TIJIaHeThI IToc/ie THOSIN IPEBHETO
rocyjaapcTBa MpuBesa K MOCTeNeHHOMY YMEHbIIeHUI0 00beMa Mo3ra 4yeJio-
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BeKa — BEb Ha MPOTSKEHUU ThICIYEIETUI YeJIOBEK UCTOJIb30Ball TOJIBKO
HeOOJIbIIYIO YaCTh 3HAHWUI, UMEBIIYIOCS Y TMOTMOLIEeN [IMBWIU3ALUU. 31eCh
cJielyeT OTMETUTb OUEHb HETATUBHYIO POJIb XXKpeuecTBa B Erunre u AMepuke.
ZKpelibl Ha TPOTSIKEHUU ThICSIUEETU I CKPBIBAIU IPEBHUE 3HAHUS U UCTIOJTb-
30BaJI UX TOJIBKO B CBOMX KOPMOPATUBHBIX 11eisix. B utore Eruner u me3o-
aMepUKaHCKKE rocyaapcTBa OTCTalu B pa3BUTUM 1 ObLIU B TajibHEHIIIEM
JIETKO 3axBauyeHbl 00Jiee pa3BUTBIMU €BPOTIEMCKMMMU TocyaapcTBaMu. B mo-
CJIeIHME CTOJIETHSI, Oaroaapsi pa3BUTUIO COOCTBEHHbBIX 3HAHUI U O0Jiee NH-
TEHCUBHOMY MCITIOJIb30BAHUIO IPEBHUX 3HAHUU (3J1EKTPUYECTBO, Pajauo,
siiepHast SHEPTUsl, CKAHUPOBaHUE U JIP.), MO3T COBPEMEHHOTI'0 UeJIoBeKa Ha-
YaJl MOCTENEHHO YBEINYMBATHCS.

OpnHako yIMBUTEIbHBIM SIBJISIETCSI TO, YTO 00bEM MO3Ia HeaHAepTaIbIIEB
(mo 1740 cm®) mpeBocxoan naxe 00beM MO3ra KpOMaHbOHLIEB. Bo3HMKaeT
MHTEPECHBI BOMPOC — MOYeMY Y HeaHIepTajibleB ObLIT TAKOM 00JIbIIONH 00b-
eM Mo3sra? CTaHAapTHBIM OTBET YYEHBIX 3aKII0UYACTCS B TOM, YTO SIKOOBI Y
HeaHJepTalblEeB OTCYTCTBOBAJIO aCCOLIMATUBHOE MbIlILJIEHUE (OHU HE YMEJIU
KOIUTb OMBIT U ACJIUTHCSA UM?!) U, UYTOOBI BBIKUTh B TPYJIHEUIIINUX YCIOBUSIX,
UM TIPUXOJUIIOCH AePXKaTh B TOJIOBE Maccy 3HaHUI 00 OKpyXkaloileM MUpe,
KOTOPYIO KaXIblii UHAWBW/I 100BIBAJI 3aHOBO — 3aHOBO «M300peTall BEJIOCU-
nen». boyiee uem cTpaHHasi TeOpusi, KOTOpasi, K TOMY Xe, He UMeeT HUKaKUX
JI0Ka3aTeJIbCTB. A BOT JJOKa3aTeJbCTBa, ONPOBEPraloiine 3Ty TEOPUIO, Cylle-
cTBYIOT. Tak Ha3bIBaeMasi MUKOKCKasl KyJIbTypa, WU «MHIYCTPUST KITMHOBU/I -
HbIX HOXeW», cyliectBoBabiias 130—300 Toic. jieT Ha3an B EBporie u naxe
Ha AnTae, T0Ka3bIBaeT, YTO HeaHAePTaIblbl YMEJIU KOTIUTh OMBIT U3TOTOB-
JIEHUs] KAMEHHBIX OPYIMI U NepeaaBaTh ero. TUIMMYHBIMU MUKOKCKUMMU ap-
TedakTaMu SIBJISTFOTCSI aCUMMETPUYECKIE IBYCTOPOHHUE KIMHOBUIHBIE OpY-
Iisi — pyousia ¢ KpyrjiablM ocHoBaHMeM (puc. 379). OTanunTeabHOU yepToi
MUKOKCKOH TEXHOJIOTUU UBTOTOBJIE-
HUS KAMEHHBIX OpYAUN SIBISETCS
MoJydeHHUe TIOCKO-BbIMYKJIBIX 0=
BEPXHOCTEH Ipu 00pabOTKE ABYCTO-
POHHUX PyOUJT U CKPEOKOB.

MuKOKCKME KAMEHHBIE OPYAUS
OBLIN HalIEHBI B BOCTOYHOM U 1IEH-
TpajbHoit EBpore. B [epmanuu oHu
OBl OOHApPYXEHBI B Mellepax
banbsep u JIonerane; B Kppimy — B
rpore bypan-Kas-II1 u B nemepax
Meamaiickasi, MaTty3ka, MoHaiie-
ckast, BapakaeBckast, [VOCKHil HaBeC Puc. 379. Mukokckue KaMeHHbIe pyousa
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Ne 1, a Takke Ha cTosiHKax oTKpbiToro Tuma Mabsckas I, Unsckas 11 u bapa-
Haxa 4. Ha Antae kaMeHHbIe OpYausi MUKOKCKOTO THIa ObLIM HaiIeHbl B
Yareipckoii nemiepe u B rieiiepe OxnagHukoBa. CieayeT o0paTuTh BHUMaHUE,
YTO U3TOTOBJIEHUE KAMEHHBIX OPYAMIA IO MUKOKCKOM TEXHOJOTMU OCYIIECT-
BJISIOCH Ha OOJIBIINX TEPPUTOPUSIX. DTO SIBISIETCSI CBUIETEIHLCTBOM YCTOM -
YUBOI CBSI3U MEXy HeaHIepTabliaMu, XKUBIIMMU B Mpe/ieiaxX 3TUX Teppu-
Topuit. OCHOBHOE MECTO OOMTAHMSI HeaHAePTAIbIIEB — TEIIEPHhI, YTO U MO-
HSITHO — TIELIEPhI criacalyd UX OT METEOPUTHBIX OOMOAPIUPOBOK.

HamnpaiuBaeTcs BbiBoa, uTo yxKe 0oJjiee 130 Thic. JieT Ha3an B EBporie
cylllecTBOBajia MPUMUTUBHAS MTpa-1MBUIM3aLIMSI HEaHIepTaablieB, UCITOb-
3ylollasl CTaHAapTHBIC opyaus Tpyaa. M Bo3HUKAET MpenrnoiokeHue, yTo
M03Xe, Yepe3 HECKOJIbKO IECSTKOB ThICSIY JIET, HeaH1epTaJIbLibl CTPOUJIN CTaH-
JapTHBIE CEMICMOCTOMKIE KaAMEHHBIE COOPYKEHUST — KypraHbl, 3aTeM MH1pa-
MUJIbl, MOJ3EMHBIE TOPO/ia U CKajibHbIe XpaMbl. [Tociie kaTakiuzma Ha 3eM-
Jie 0KOJI0 22 ThIC. JIET Ha3ad U CyIIeCTBEHHOTO YMEHbIIIEHUST KOJTNYeCTBa
HeaHJepTaliblieB KPOMaHbOHIIbI, HE UMEIOIIIME MHOTOTBICSIYEJIETHETO OTbITa
HeaHAepTaIblIeB, CTAIM CTPOUTH HECECMOCTOMKIE KAMEHHBIE «QHTUIHBIC»
COOPY>KEHMSI U3 HECBSI3aHHBIX MEXK1y CO00I KaMEHHBIX 0JI0KOB (COOPYKEHMSI
tuna IlapdeHona). Pacmiara HacTynuiaa npuMepHo 12,8 ThIc. JIeT Ha3a,
KOTIJla LIMBUJIM3ALIMsSI KPOMaHbOHIIEB Obljla MOYTH MOJHOCTHIO YHUUTOXEHA
B pe3yJibTaTe KaTakjiu3Ma npu ouepeaHomM commkenun JIyHael ¢ 3emieit. Ha
ocTaTKax UMBUIM3aLIMM KPOMaHbOHIIEB BOSHUKIIU ATJIaHTHAA, Mpa-Ipeuus,
npa-Eruner u apyrue rocynapctna. [10eb 3TUX rocy1apCTB NPy KaTaKJIU3-
Me okouo 11,5 Teic. meT Hazan omicaHa B muaiorax [lmarona «Tumeii» n
«Kpuruii».

W3 paccMOTpeHHOT0 B 3TO pas/esie MaTepuaa cleayeT, YTO CBETIOKOXH -
MU royooriiazsiMu «ooramu» 11t Homo sapiens Morjiv ObITh KaK KpoMaHb-
OHIIbI, TaK M HeaHJepTasblibl. boJibliiasi onpeaeeHHOCTb B 3TOM BOITpoce,
BEPOSITHO, MOXKET OBITh MMOJTyYeHa MPHU TIIATeTbHOM U3YUYEHUU COBPEMEHHBIX
uccaea0BaHu (PU3MOJOTUN HAILIMX MPEIKOB — XapaKTepHbIX UepT JUla,
TeHHOM HacJeICTBEHHOCTH, pa3MEePOB MO3Ta U poCTa.

P.S.

Haneko He BCceM JIIOASIM, OCOOCHHO XEHIIMHAM, HPABUTCSI, YTO MBI OT-
HOCUMCS K OHOM TpYIINe ¢ IMMMIIaH3e — roMuHuaaM. Ho Tak i aTo Ha
camoMm Jaene? Cpeau CylecTBYIOIIMX TEOPUA U TUIIOTE3, KACAIOLIMXCST 9BO-
JIIOIIMM YeJoBeKa, JOCTaTOYHO MHOTO 3a0iyXneHuii. Hampumep neneHme
MCTOPUM Ha KaMEHHBIN, OPOH30BbIN U >KeJIe3HbIl Beka. Mau To, 4To nupa-
muaa Xeorca B Erunre Obuta moctpoeHa 3a 20 Jiet, a B ee BO3BESACHUM yda-
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ctBoBasio 100 ThIc. cTpouTeneit. I Hanbosee nocToBepHast MHGpOopMalus o
MPOILLIOM YeJloBeYeCTBa, 0 MHEHUIO aBTOpa, UMEETCSl B CAaMUX JIPEBHUX
KaMeHHBIX coopykeHusX. [1o BceMy MUpy BCTpedyaloTcst oJTypa3pylIeHHbIE
u3BassHUSI C(OUHKCOB — XXMBOTHOTO C TEJOM JibBa W T'OJIOBOH uejoBeKa
(puc. 380—382). B erunerckom JIykcope uMeeTcs 1iesast ajiesi CPUHKCOB
(puc. 383).

Puc. 380. Cpunkce B nonune [ussl. Eruner

Puc. 381. Cunkc B myctoine [o6u. MoHroaust
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Puc. 382. Counkce B benymkucrane. [1akucran

3 '-“J. !

Puc. 383. Annes counkcos B Jlykcope. Eruner

B onHOM 13 XpaMOB MHAMIICKOTO ropoaa MaxabaaunypaMa B HaIBpaTHOM
OalHe (rorypame) XpaMOBOU OoTpajibl OTOOPaKeH MPOLIECC IBOIOLINU XKU-
BOTHOTO Mupa Ha 3emJie (cM. puc. 294). B HuXXHe# yacTu rorypama rnokasa-
Ha pbI0a (MOPCKOE XXMBOTHOE ), BBIIIIE M300pakeHa yeperiaxa (3eMHOBOIHOE),
3aTeM M300paXkeH JieB (MJIEKOIIMTalolIee) U YyeaoBeK. Bce B COOTBETCTBUU ¢
9BOJIIDLIMOHHOM Teopueit JlapBrHa, HO TOJIBKO MOJIyYaeTCsl, YTO HalllU MTpe-
KM 3HaJIM 00 3BOJIIOLIMU XXMBOTHOrO Mupa Ha 3emiie 6osiee uem 3a 1100 jet
1o Beixoaa Tpyna HapsuHa «[IpoucxoxneHue BUIOB MyTEM €CTECTBEHHOTO
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oTOOpa U UX coOXpaHeHre B O0pbhOe 3a XKU3Hb». U, eciiu cynuTh Mo u3oodpa-
JKeHUSIM Ha rorypame JibBa, a He 00e3bsiHY, CYMTaIu IpeBHUE XuTeau MHanuu
MpeaKoM yesoBeka. Takxke ciienyeT OTMEeTUTD, YTo B UHAMY cpeau moceno-
BaTesicil BalilllHABU3Ma pacnpocTpaHeHo MokiaoHeHue Hapacumxe —
«4eJI0BeKY-JIbBY» (puc. 384).

Puc. 384. Hapacumxa wim yenoBekosieB. MHous

WMutepecHo, uto B 1939 1., npu nipoBeieHMM apXeoJIOTMYECKHX PACKOTIOK
B nierepe Ll Tanens B ckambHOM MaccrBe XoJieHITaiH ([epMaHus) o py-
KoBojACTBOM IIpodeccopa Pobepra BeTuesnst, Ob1u 0OHapy>KeHbI COTHU
OCKOJIKOB 61BHSI MaMoHTa. Tpuauats et criyetsi, B 1969 1., mpodeccop Mo-
axuM XaH, BO BpeMsI COCTaBJICHUS CIMcKa apTe(akToB B My3ee, 3aMeTUII
CXOJIICTBO MEXIY OCKOJIKAMH 1 TIOHSLIT, YTO OHM IPEACTABIISUIN cOO0M par-
MEHTBI Kakoii-To ¢urypku. [Tocie psiga pectaBpaliuii, a TaK:Ke HAXOAKU B
Terepe TOTOTHUTETBHBIX YacTei (PUTYPKH MOJTYIIach TPUALIATHCAHTIME -
TpoBas purypka yejaoBekoiibBa (puc. 385). Ilocie rpoBeaeHuUsI paauoyriie-
pOIHOro aHajm3a Bo3pacT apTedakTa Ob11 olieHEH B 40 ThIC. JIeT. Caeayer
J00aBUTh, YTO B OJHOI M3 MEIIep B TOM Xe peruoHe [epMaHu apxeoioru
OOHapYXWIHN ell€ ogHY (PUTYPKY YeJIOBEKOJIbBa, HO MEHBIINX pa3MepoB.
IIpenmnomnaraercs, uto purypka 4eJI0BeKojIbBa N300paxkaeT 00KeCTBO, KOTO-
poe Ha TeppuUTOpHH [epMaHUM ABISIOCH TIPEAMETOM PEIMTHO3HOTO ITOKIIO-
HEHWMS y JII0JIei TTO3IHETO MaJIeoInTa.
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Puc. 385. ®urypka yenoBekonbBa n3 XoneHmTaitHa. [epManus

Bau3zocTh NTHBOB U JI0[Ei, KyJIBTUBUPYeMash HAIIUMU JaJIEKUMU TIpe/-
KaMM, BPSIIT JTA SIBJISIETCST CIyJaifHOCThIO. MccnenmoBaHyst M HAOOICHYS yUe-
HBIX TTIOKA3bIBAIOT, YTO MOBEACHUE U COLIMAIbHASI OPraHU3aLIMSI IbBOB UMEIOT
CXOJICTBO C YeJIOBEUYECKUMU 00IIecTBaMu. JILBBEI 0OMTAIOT B TPYIIIIAx, Ha3bl-
BaeMbIx npaiigamMu. Kaxablii 1eB B Ipaiiie BbITIOJIHSET CBOIO POJIb: CaMIIbl
OXOTSTCS W 3aIUIIAIOT TEPPUTOPUIO, CAMKH 3a00TSITCS 0 MTOTOMCTBe. He-
KOTOpBbIE JIbBBI SABJISIOTCS JUIepaMU MPaigoB. YCTAHOBIECHO, YTO MEXIY
JIbBAMU UMEETCST COIMaTbHasi KOMMYHUKAIUSL. JIBBBI OOIIAIOTCS C MCITIOJb-
30BaHKMEM MSTyKaHbsI, pbluaHus, MypJIbIKaHUS 1 (pr3ndeckoro KoHTakra. [Tpu
OOIIIEHNY OHU TIepeIaroT MHMOPMALIMIO O cebe M CBOMX OXOTHUYBUX HaMe-
peHusix. CUMTaeTCs, YTO JIbBBI UCITBITHIBAIOT TAKKE K& SMOLIUM, KaK 1 JIIOAU —
pPamocTh, TPYCTh, CTPaX M 3JI0CTh, KOHEYHO.

Kak 210 He yauBUTENbHO, HO HA 3eMJie CYIIECTBYIOT KPOME OOBIUHBIX
JIBBOB, €llle 1 OeJible Tonyooriasbie JIbBhI (puc. 386).

Puc. 386. Benblii ronydornasblii TbBEHOK
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CnpaBoYHbIN maTepuan

Benbiit neB ABNAETCA OYEHb PeAKUM NOABUAOM NbBa. CUMTaEeTCs, YTo
yyeHble BnepBble 06HapyKnamn 6enbix N1bBOB B pernoHe TumbasaTtu B
HOxkHOM AdpuKe B 1938 1. Mocne BbIXxoaa KHUIMM «benble nbBbl TumbasaTn»
B 1977 r. 3TU YHUKaNbHbIE MBOTHbIE CTa/IM N3BECTHbI Bcemy mupy. Ce-
roAHs B MMpe HacuMTbIiBaeTca Bcero okono 300 6enbix N1bBOB, KOTOPble
YKUBYT TOJIbKO B 300MapKax 1 3anoBegHUKaX.

Benble nbBbl ABAAIOTCA HE abbUHOCaMM, a neliumctamu. fleinumsm —
3TO MyTauma GepmeHTa, OTBETCTBEHHOIO 3a BbIPabOTKY MeNaHUHOB, YTO
BbI3bIBAET YACTUUYHYHO MOTEPIO MUTMEHTALMM HAaPYKHOTO NOKPOBA Y XKMU-
BOTHbIX. [poasnseTca B 6enom, 61egHOM UAU NATHUCTOM OKpace LepcTu,
nepbes, YeLyn Uan SNUAEPMUCA, HO HUKOTAA — B OTCYTCTBUM NMUTMEH-
Tauum rnas. CHUXKeHWe BbipaboTKM MeNlaHMHA YMEHbLUAET OT/I0KEeHME
NMUIrMeHTa BAO/b CTEPXKHA BONOCA. YHeM MeHbLUe NUTMEHTa BAO/b CTEPKHSA
Bosoca, Tem benee nes. MO3TOMy OKPAC IbBOB BapbMPYETCs OT CBET/IbIX
[0 MoYTn 6enbix.

Pag, yyeHbIx cunTaeT, 4to okono 20 Tbic. NeT Ha3az (CTOMT HAMOMHMUTB,
4YTO NpUMepHO 22 TbiC. €T Ha3az, No NpPeasoKeHHOM aBTOpPoOM A1a 06-
CY)KAEHMA XPOHONOTMM KaTaK/IM3MOB Ha 3eme, MPOU30LLI0 NageHune
OrpoMHOro actepounga B TUxom okeaHe) 6enble 1bBbl 06UTANN HA 3a-
CHEXEHHbIX TeppuTopuaAx. NMosTomy y HUX umeeTca 6enblii oKpac, KOTo-
PbIV CNYXKUN MaCKMPOBKOM BO BPEMSA OXOTbl. B pesynbraTte nsmeHeHus
KAMMaTa Ha naaHeTe 6enbiM IbBaM NPULLIOCE MUTPUPOBATb B ADPUKY,
rae 6enbliii OKpac cTan ABAATLCSA 60NbLLION MOMEXOM NPKU OXOTe U MaCKM-
poBKe. OfgHaKo 3Ta Teopma He 06bACHAET BaeAHO-AHTAPHOrO UK FONYy-
6oro uBeTa a3 y 6enbix N1bBOB. Hanpumep, rnasa y 6enoro measesa
CBET/I0-Kapme UK KeNTo-Kapue 3a CHeT KOPUYHEBOW paayKku. Mpasaa
6enble necupl, Kak 1 6enble NbBbl, UMELOT roslyboin UAN KpacHbIN UBeT
rnas. Ho 6enble necubl, B OTIMYME OT NyTELLECTBYOLWNX 6enbix measenen,
YKMBYT B CAMOCTOATE/IbHO BbIKOMAHHbIX HOPaXx, KOTOPbIe CO BpeMeHEM
PacLUMPAOTCA [0 CNOXKHbIX N1aBUPUHTOB € HO/bLLIMM KONMYECTBOM XOL0B.
M3-3a NpoKMnBaHMA B HOpax 6enble NecLybl NoyYatoT 3HAYNTENIbHO MEHb-
we ynbtpadumonerta no cpaBHeHMo ¢ 6enbimu measegamum. A 3To No3Bo-
NAET caenatb BbiBOA, YTO Besble SIbBbl MCNO/b30BAAN A1A cBOEro obu-
TaHWA, KaK 1 Necubl, TOXKE «HOPbI» — ecTecTBeHHbIe newiepbl. 1 UMeHHOo
6enble NbBbl ABNAANCH NELLEPHbIMU bBamm!

M ecu cuuTaTh OCHOBHOM TEOPUIO, YTO TOMUHUHBI 3BOJIIOIIMOHUPOBAJIH,
MPUCTIOCA0IMBAsICh K 3eMHOBOTHOMY CYITIIECTBOBAHUIO, MUHYS CTaIIO O0M -
TaHUS Ha JEPEBBSIX, TO CTOUT OoJiee IeTaJTbHO U apryMEHTUPOBAHHO pa3o0-
OpaThbCs B BUIIOBOM pa3HOOOPA3UH MIIEKOITUTAIOIIINX SKUBOTHBIX, BOSHUKIIIEM
MocJie BbIX0Ja 36 MHOBOAHBIX XKMBOTHBIX M3 BOJbI Ha cylly. B 3akioueHue
JJIsl CpaBHEHUSI IIPUBOAUTCS BHEIIHUI 001K Oenoro jbBa (puc. 387), He-
aHnepraibua (puc. 388) u mummanse (puc. 389).

367



Puc. 387. JleB — 1apb 3Bepeit

Puc. 389. lllumnan3e
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Kax Bbl cuuTaere, KTO KOMY MPUXOAUTCS NaJbHUM-JATbHUM MPEIKOM?
[Tpasna nmuiryt, yro JIHK coBpeMeHHOr0 YeioBeKa 1 IMMITaH3€ ITOYTH O~
HOCTbIO UAEHTUYHbBI. HO B MCTOpUM aHTPOIOJIOTUM YXKE UMETU MECTO Cilydyau
(hanbeudukaimm octaHKoB roMUHMH (Hanipumep «ITuntaiayHCKuid yeoBeKk»),
M3-3a Yero yYeHble ASCATKU JIET HaXOAUINCh B 3a0yxaeHur. KoHeuyHo Bo3-
MOXHO, YTO MPEACTaBUTEIN OJHOTO BUa 36MHOBO/IHBIX C OJHOI U TOM Xe
JHK B najekoM IpolLIoM U30paiu pa3Hbie YT OCBOCHMUS CYIIU — OJHU
BJI€3JIM Ha JIePEBbsl 1a TAM U OCTAIUCH (ILIMMITaH3¢e), APYTUEe OCBOMIN CYIILY
0e3 J1a3aHbs 110 IepeBbsIM (MTPeJKU COBpeMeHHOoro uesioBeka). Ho mpuuuHbI
KyJIbTUBUPOBAHMUS JIbBOB HALIMMU MPEIKaMU HA0 Obl BCE-TaKW BHISICHUTb...

AdpukaHcKas JereHa racuT, YTO B IpeBHUE BpeMeHa 3J1ble IyX1 Hally-
CTUJIM My4YUTEIbHBIE 00JIE3HU Ha XuTesei 3eMu, 3-3a 4ero MHOTO JIIo/iei
noru6aso. JIrogu ctaad MOJUTH OOTOB O TIOMOIIIM, OOTH CXKAJUINUCh U OT-
MpaBUIX Ha 3eMITIO CBOETO MOCIaHHUKA — MOTy4Yero 0eJ10ro JibBa, KOTOPbIit
CBOEU My/IPOCTbIO HAyuYuJI JIIOJeil OOpOThCs ¢ Oosie3HsIMU. B jiereHne Takxke
TOBOPUTCS, UTO ITOKA CYILIECTBYIOT Ha 3emiie OeJible JIbBbI, B CEpAllax Joaei
HET MecTa CTpaJlaHusIM 1 oTuassHU0. KpacuBasi iereHaa, HUUero He CKakelib!
Ho ecnu npoaHain3upoBaTh JIETeHAY ¢ TparMaTU4ecKoi TOUKU 3peHusl, TO,
BEPOSITHO, B HEW YKA3bIBAETCS HA TO, UTO OEJIbIE MEellePHBIE JIbBbI B JAJIEKOM
MPOILJIOM IEMOHCTPUPOBAIM HeaHAepTaIbliaM, YTO Tellephbl SBISIOTCS Ha-
JIEXKHBIM YOEKHUILIEM U OT HETTOTO/bl, U OT METEOPUTHBIX 00MOAPANPOBOK. DTO
MOXET ObITh OJJHOU 13 IPUUKUH 000KECTBIICHNS JIbBOB HAIIMUMU MPEIKAMM. ..

5.2. HeaHgepTanbLbl KaK co3gaTtenun nepeoii LMBUAK3ALMK HA 3emne

Mmeetcst Macca 10Ka3aTeNbCTB CYLIECTBOBAHMS B APEBHOCTY BbICOKODPA3-
BUTOM IMBWIM3ALIMY Ha HaIlIeH TUTAHETe — 2TO YHUKAJIbHBIC IPEBHUE U3/IE-
JIUSL, TIPU BBITTOJTHEHU Y KOTOPBIX MCMOJIb30BaIMCh HAHOTEXHOJIOTHM; Teorpa-
(prueckue KapThl, IEPBOUCTOUHUK KOTOPBIX MOT ObITh U3TOTOBJIEH TOJIBKO C
HCTIOJIb30BaHMEM a3POKOCMMYECKON (DOTOCHEMKHM; OCTATKH TEKTPUIECKUX
NpUOOPOB; YHUKAJbHBIE IPeBHUE KAMEHHBIE COOPYKEHUSI, KOTOPbIE BPSII JIN
BO3MOXKHO TIOCTPOUTH ceiiyac naxe ¢ MpuMEeHEeHUEM COBPEMEHHOM TEXHUKH
1 MHoroe npyroe. TexHoJIornu ApeBHel TUBUIM3ANY (IUBUIU3AIUN «00-
roB») MOAPOOHO paccMOTpeHbI aBTopoM B [ 13]. [Tpu 3ToM aBTOp He UCKITIOYaT
BO3MOXHOCTU TOTO, UTO B MIPOLIJIOM JiereHaapHasi ATJaHTHIa U SIBJISLIach
JIPEBHUM BBICOKOPA3BUTHIM rocynapcTBoM. OgHako GoJiee TIaTeIbHOe 13-
yYeHUe MaTepuasioB Mo ATJaHTU/E MTOKA3bIBAET, YTO OHA 0Opa30BaIach yxKe
rnocJie rudeiv IpeBHEr0 BHICOKOPA3BUTOTO TocyaapcTBa pruMepHo 12,8 ThIC.
JIeT Ha3an. ATJIaHTUA SIBJISUTaCh TEXHUIECKH AeTPaINPYIOIINM rOCyIapCTBOM
Hapsiay ¢ npa-Iperueii, mpa-Eruntom u IpyruMu, BOSHUKIIMMU TTOCJIE TH-
0esiu IpeBHE LMBUIIU3ALIMU, TOCYAapCTBAMMU.
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HanpHel1e ncciaeIoBaHus XpOHOJIOTUY KaTaKJIM3MOB Ha 3eMiie TToKa-
3aJI1, YTO CYIIECTBOBAHME B Hallle BpeMsl aKTUBHOTO CEMICMUYECKOTO U BYJI-
KaHu4YecKoro TuxooKkeaHCKOro orHeHHoro koJjbla (puc. 390) MoxXeT ObITh
00BSICHEHO TOJILKO CYIIIECTBOBaHHMEM B IPOLIJIOM KOHTUHEHTa B TUXOM oKke-
aHe (puc. 391), pa3pyllieHHOTO U yIIeIIIero Mo BOAY MPpU NMaJeHUU acTepo-
uja mpuMepHo 22 ThIC. JIET Ha3a/l.

Puc. 390. TuxookeaHCKOe OTHEHHOE KOJIbLIO C 30HAMU 3eMJIETPSICEHU I
Y aKTUBHBIMU BYJIKAHAMU

BeosrarHiDAL Posimon OF —-MU. Where
THES AORED» INSPIREDBDOKS WEREWRITTEN.BL 0,000,

Puc. 391. Kapra ucuesnysirero koHTuHeHTa My, nipenioxeHHas Y€pusapmom

370

DTOT KOHTMHEHT MTOKa3aH Ha IpeBHEM Ka-
MeHHOM riiooyce Cotomaiiopa (cM. puc. 54),
HaliIeHHOM rccienoBaTesisMu B 1984 1. B ropax
Jla-Mana B DkBajiope B TyHHeJIe Ha TJTyOuHe
6ouiee 90 m.

KpornotiuBbie uccienoBaHusi U MTOUCKU
JI0Ka3aTeJIbCTB CYIIeCTBOBaHUS B TXOM oKe-
aHe JIeTeHIapHOT0 KOHTHHeHTa My ObUIH TTPO-
BeICHBI B HaYaJIe TTPOIILIOrO BeKa aHTIMMCKUM
ucciaenosareyeMm Yépubapaom (puc. 392). Pe-
3YJIBTAThl UCCIEMOBAHMI OH M3JIOXKWII B CEPUM
WHTEPECHENIITNX KHUT, HAYMHas ¢ «3aTepsH- Puc. 392. [ikeitme Y€pusapn
HOTO KOHTUHEHTa My, MpapoIHBI YeTOBeYe- (1851-1936)
cTBa» (1926), mo3xe nepensgaHHON KaK «3aTepsSHHbIA KOHTUHEHT My»
(1931), u gpyrux KHAT 13 3TOi cepun — «lett My» (1931) u «CBsiieHHbBIE
cuMBOJTEL My» (1933).

Cob6cTBeHHO, Y€puBap/ MepBbIM U3 HALIMX COBPEMEHHMKOB yKa3ajl Ha
KOHTMHEHT My KaK TeppUTOPHUIO TIepBOit Ha 3eMIie BRICOKOPa3BUTOM IINBH -
Juzauuu (Haakans), nuMmeroneit KoJJOHMM Mo BceMy ocTajaibHOMYy Mupy. MH-
TepecHo, yTo YEpuBap OoTpuliai 3BOJIOLMOHHOE pa3BUTHE YeI0BEYECTBA,
CcUYMTasi HEBO3MOXKHBIM MPOVCXOXKIECHNE BBICOKOPA3BUTOM KyabTypbl Haaka-
JIsl OT TPUMUTUBHBIX TIEpBOOBITHBIX KyJbTYp (Homo sapiens?!). YesnoBeue-
CTBO, 10 €r0 MHEHUIO, TIOSIBUJIOCH B pe3yJIbTaTe 00KeCTBEHHOTO COTBOPEHUS
¥ M3HAYAJIbHO OBIJIO BBICOKOPA3BUTHIM, 0J1aTOPOIHBIM U LIMBUIM30BAHHBIM.
DTO OYeHb MHTEpPECHast MBICIb, KOTOpasl OTpUIlaeT MpruiyacTHOocTh Homo
sapiens K CO3/IaHUI0 TIEPBOI LIMBWIM3ALlUU Ha 3eMJIe.

B cBoux kHurax YépuBapa MpuBOIMII LIEJIbIA psii MHTEPECHBIX CBEACHUI
o0 KoHTuHeHTe My. [To naHHbIM ero uccienoBaHuil, nuBuan3aius Haakans
Ha KOHTUHeHTe My npoiBeTana B nepuoa 12—50 Thic. JieT Ha3aa U Hacuyu-
TBIBaJIa 10 64 MJTH XXuTejieii. Bo MHOTMIX OTHOIIIEHUSIX 5Ta IIMBUIN3AIINS OblIa
BBIIIE Halllel (HallOMHUM, YTO BO BpeMeHa YEpuBapia yxe cyliecTBoBaia
aBuallvs U UCMOJIb30BAUCh Iupuxkaodan). Ha kKoHTuHeHTe My TOMUHUPO-
BaJia O6esasi paca. DTo ObLIM KpacUBBIE JIOU C YMCTOM OeT0M UIr OJIMBKOBOM
KOXeii, OOJIBIIMMY TEMHBIMU TiIa3aMHU (B KHUTaX MHOTOKPATHO YIIOMUHAJ -
Cs1 roJy0OIi 1IBET IJ1a3 OCJIbIX TI0Jei) U MPSIMBIMU YepHBIMU BojiocaMu. Kpo-
Me Oe101i pachl CYILLIECTBOBAIN U IPYTUE — C 3KEJITOM, KOPUIHEBOM ¥ YEPHOI1
Koxeil. JIpeBHUE XUTeI KOHTUHEeHTa My ObLIM ITpeKpacHbIMU MOpeIiaBa-
TEJISIMU, UX KOPaOIIi XOAWIIH 10 BceMy Mupy. OHU OBIITH IyIeCHBIMM apXH-
TEKTOPAaMM U CTPOUJIN M3 KaMHSI TTPeKpacHbIe XpaMbl 1 IBOPIIbI, CO3AaBAIN
OrPOMHBIE MOHYMEHTbI-MOHOJIUTBI. Ha Mateprke My Obl10 7 KpYMHBIX TO-
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POIIOB, a TAKKE KOJIOHUU Ha APYTMX KOHTUHEeHTaX. ZKUTeau ObLIu pa3neaeHb
Ha 10 iemeH (HapoJ0B), KOTOPbIE TOAYMHSUIUCH OHOMY MPABUTEIbCTBY U
MMeJIM OJIHY PeJINTHIO0, CBsI3aHHYI0 ¢ oboxecTBieHueM CouHia (Pa). KoH-
TUHEHT My ObLT O0LIIMM MTpapoAUTEIeM BCeX U3BECTHBIX HAM IPEBHUX TOCY-
napctB — Erunra, Ipeunu, Mesoamepuku, Munuu, bupmer u np. CoBpe-
MeHHbI ocTpoB [lacxu paHee MOT SIBJISITbCSI YaCThI0 KOHTUHEHTa My.

CnpaBoYHbIN MaTepuan

leonorvyeckne nccnefoBaHUA NoKasaan, 4To ocTpos Macxm nocne
ero By/IKaHMYecKoro obpasoBaHmaA (Ha OCTPOBE MMEITCA OCTaTKU He-
CKOJIbKMX BY/IKAHOB) MUIIMOHBI NET Ha3az, 60/1blue He UCMbITbIBaN KaKuX-
B0 NOAHATUI UAN ONYCKaHUIA. ITO MOXKET ABNATHCA CBUAETE/IbCTBOM
TOro, YTO [0 NafeHuaA acteponsa B FOKaTaHe 66 MIH eT Ha3aa ocTPoB
ABNANCA HAABOAHOM YaCTbiO CPeAMHHO-OKeaHNYeCcKoro xpebTa B Tuxom
okeaHe. CoBpeMeHHbIMW NCCNEA0BAHUAMM YUHEHBIX TaKUE XPebTbl, ABNA-
tOLLLMECA 30HAMM NOBbILLIEHHOM CEMCMNYECKOWN U BYIKAHWYECKOM aKTUB-
HOCTW, 0BHApPYKeHbl BO BCEX OKeaHax 3eM/u, Kpome TUXOro oKeaHa (cm.
puc. 349). MoxKHO caenaTb BbiBOA, YTO 40 NageHMA acTeponsa B lOKaTaHe
66 MNH neT Ha3ag KoOHTUHeHTa My B TUXOM OKeaHe He CyLLecTBOBasio.

MNafeHue actepona NPUBENO K NEPEMELLEHMIO U MOAHATUIO OFPOM-
HbIX MaCC TUXOOKEaHCKOTro AHa W, B MepBYI0 ovepesb, APeBHUX MEOBbIX
OTNOXEeHUI, 06pa3oBaBLUMX KOHTUHEHT My. CheayeT NOAYEPKHYTb, YTO
OCHOBOW KOHTMHEHTa ABAANANCH NepeMeLLEHHbIE N NOAHATbIE APEBHMUE
MeNOoBble OTN0XKEHUA. BO3SHUKHOBEHWE HOBOFO KOHTUHEHTA 66 MNIH NeT
Ha3afj, He MMetoLLLero 40 3TOro CBA3WU C APYTMMU KOHTUHEHTaMM, CTano
NPUYMHOM ero yHUKanbHoW Gpnopbl 1 GpayHbl. BepoATHO, nepBbIMU rocTA-
MW HOBOTO KOHTMHEHTA OKa3a/IMCb NTULLbI, OHM 3aHEC/IU HA KOHTUHEHT ce-
MeHa MHOKeCTBa NJI0A0BO-ArOAHbIX PAacTeHUIN. BaaronpuATHbIN KnumaT
cnocobcTBOBa NOABAEHUIO OBLIMPHOM PAaCTUTENIbHOCTU Ha KOHTUHEHTE.
9710 6bI1 PANCKMIA YTONIOK, CO MHOXECTBOM NTUL, U Pbib, HO 6e3 XMLLHbIX
YKMBOTHbIX, MOLLKapbl M KOMapoB. HeT HMYEro yAMBUTENIbHOMO B TOM, YTO
MMEHHO KOHTUHEHT My cTan MecTom pasBuUTUA ApPeBHEN LMBUAN3AL MU
npumepHo 50 Tbic. NeT Ha3aa,. BepoAaTHO, 04HOM U3 BeMYalLLMX Tpareami
B UCTOPUM YeNOBeYECTBA ABNAETCA NafeHMe acTeporaa B TUXOM OKeaHe
22 TbiC. NET Ha3af, KOTOPOE NPUBENO K NEPEMELLEHWIO (B ceBepo-3anas-
HOM HanpaBAEeHUM) MENOBbIX OTIOXKEHUIN NOA, KOHTUHEHTOM My U ero
rmbenu B pesyabTaTe OnyckaHUA Ha TMXOOKeaHCKoe AHO.

MHTepecHbIM ABNAETCA TO, YTO NepeseTHbIe NTULbI, KOTOPbIe Ha NPo-
TAKEHUN MUITMOHOB JIET UCMOJIb30BaIM KOHTUHEHT My Kak mecTo ans
BPeMeHHOro npebbiBaHWA, MOTYT M B HACTOALLLEe BPEMS MPOKIaAbIBaTb
CBOW MYTU MUFpPaLMK Yepes BbiBLIEE MECTO HAXOXKAEHUA KOHTUHEHTA.
Ha puc. 393 BMAHO, 4TO OCHOBHbIE NPO/IETHbIE NYTU NTUL, NPOX0OAAT BOU-
31 MaTepPUKOB, 04HAKO 3anaaHo-TUXOOKEaHCKMA MyTb OXBATbIBAET BECb
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TUXMIA OKeaH, U UMeeTCA XapaKTepHbI TPEYroNbHWUK NepecevyeHmns npo-
NIETHBIX NyTel Haf, OKeaHOM, KOTOPbI MOXKET MPUBAN3UTENBHO YKa3biBaTb
Ha MEeCTO HaXoXKAeHMA BbIBLLEr0 KOHTUHEHTa My.

Puc. 393. [aBHelIMe HaMpaBaeHWS MyTel MpoJieTa MepeeTHbIX MTULL

YpoBeHb JOCTUTHYTHIX TEXHOJIOTHUM IpEeBHEN LIMBUJIM3ALIMU TOJKEH ObITh
3a(DMKCHUPOBaH B COXPAHUBILIMXCS A0 HAIIIMX THEN COOPYKEHUSIX, UBAETUSIX U
PUCYHKaX B KOJIOHUsIX B Me3oaMepuKe, YHUUTOKEHHbBIX IlyHAMMU TPU Tajie-
HUM actepounia B TuxoM okeaHe 0Kosio 22 ThiC. JieT Ha3ax. [1pu aToM MHTEepec
MPEICTaBIISIOT TOJBbKO COOPYKEHUsI, ODUEHTUPOBaHHbIE Ha cTapbliii CeBep-
HbIl oJtoc B [peHnanauu. HeMHorouncaeHHbIe COOPYXKEHMST, OPUEHTUPO-
BaHHbIe HA HOBBIM CeBepHBIN MOIIOC, ObUIM IIOCTPOEHBI IT03Ke 22 THIC. JIET
Ha3zaJ ITpyu HEKOTOPOM BOCCTAaHOBJICHUHU KOJIOHUI B Me3oamepuke. JlpeBH1e
COOPYXXEHUS, 3aHECEHHbIE INIMHUCTBIMU OCaJKaMU MPU ILIlyHaAaMU, KOTOpbIE
MOTYT HaXOJUTbHCSI BHYTPU «ILIOKOJaJAHBIX» X0JIMOB Ha DUIUIIITUHAX (CM.
puc. 163), Takke MOTYT MHOTO€ PaccKa3aTh O TEXHOJIOTUSIX APEBHEN LINBH-
qu3anuu. Ho ypoBeHb TOCTUTHYTHIX TEXHOJOTUI ApeBHEN LIMBUIN3ALIUN, K
COXaJICHUI0, HE JJAET OTBETA Ha BOMPOC O TOM, KTO XK€ CO3/ajl ITEPBYIO LIMBU-
JIU3alrio Ha 3emiie — HeaHIepTalblibl, KPOMaHbOHIIBI M Homo sapiens.
OaHako hpU3MOJOTMUYECKHE JaHHbIE HALLIMX MTPEIKOB U COBPEMEHHOTO Yes0-
BeKa K HaCTOSIIIIEMY BPeMEHU JOCTaTOUYHO XOPOILIo U3ydeHbI. [ToaToMy uckaTh
OTBET Ha BOIIPOC O CO3/AaTesIX IPeBHEN LIMBUIU3ALMU CAEIYET ¢ aHAI13a
MMEIOLIMXCSI COBPEMEHHBIX MCCJIEIOBaHMI, KACAIOIIIMXCSI OCTABILIMXCS CJICOB
(pmzronorum sonei, Koraa-To XXMBLIMX HA KOHTUHEHTE MYy.

Haunewm c BHelIHOCTH obuTaTesneii KoHTHHeHTa My. XapakTepHasi BHEIII-
HOCTb XKMTeJIe METPOMOJIMM MOTJIa ObITh 3areyatiieHa Ha IpeBHUX (hpeckax,
PUCYHKAX M CTaTy3TKax, HallIeHHBIX apXeoJioraMmy Ha Tepputopuun Me3oa-
MEPUKH, SIBJISTIONIECICS OMHOM U3 KOJIOHUI MeTporoinu. UMeHHO BHEIITHOCTh
XuTesieit MesoamMepuKH, 3ariedatiieHHast Ha IpeBHUX apTedakrax (puc. 394—
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396, a Takke cM. puc. 229), MOXET SIBUTHLCS MOACKA3KOM O TOM, KTO CO3/1all
nepBylo LMBUIM3alMIo Ha 3eMiie. Ha mpeicTaBieHHbIX apTedakTax ¢ Jinia-
MM HaIllUX TTPEIKOB 00palaeT Ha cebsi BHUMaHUe KPYITHOE BBITSIHYTOE BITe-
pea Lo, IUPOKUI HOC, TTPUCITOCOOJIEHHBIN K KapKOMY KJIMMAaTy, YMEHb-
LLIEHHBII TOA00POI0K U O0JIbIlIMe I1a3a. Kak u3BecTHO, BCe MepeyrcIeHHOe
SIBJISIETCSI XapaKTEPHBIMU YepTaMU JIUL] HeaH1epTasblIeB.

Puc. 395. Kamennas dpecka c nzobpakeHrneM ogHOTO U3 paBuTeneil Mekcuku
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Puc. 396. 3o0510Tast cTaTysTKa

WutepecHo, uto Ha octpoBe byTyHr B UHAOHE3MM Y MHOTUX KOPEHHBIX
OCTPOBUTSIH IJ1a3a He Kapue, Kak Ha OOJIbIIIMHCTBE MHIOHE3UNCKIX OCTPOBOB,
a CMHUE, roJlyOble U YacTo OYeHb sipkue. JIMo OCTpPOBUTSIHUHA Ha puc. 397
OUYECHb MOXO0XKE Ha JIULO 30JI0TOI CTaTy3TKU U3 Me3oaMepuku.

Puc. 397. Tony6ornassiit abopureH o. byryHra
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Puc. 398. Kamennrsie ctatyu B mpoBuHLMM Alixa. [lepy

Puc. 399. 3aHeceHHbIe IPYHTOM CTaTyu MOau

XapakTepHbIe HeaHIePTATbCKIE YePThI BHEIITHOCTH — KPYITHOE BBITSHY-
TOE BIIepe] INLIO, IMUPOKUI HOC, YMEHBIIIEHHBIN MOI00POIOK U OOJIbIINE
I1a3a — UMEIOTCS Y KAMEHHBIX CTaTyil B mpoBuHLMHU Alixa B [1epy (puc. 398)
U1 KaMEHHBIX UCTYKaHOB (Moau) octpoBa ITacxu (puc. 399), KoTopsblii B Ipo-
IIIJIOM MOT SIBJISITHCST 9aCThI0O KOHTUHEHTa My.

B npyroii yacTu riaHeThl XapaKTepHbIC YePThl HeaHAEPTAIbLIEB UMEET
1o 140-MeTpoBOii CTaTy! B BUIE XKEHCKOTO ITOJTyIIpodMIst, BRIpYOJICHHO-
ro B ckaisie B [Bunee (puc. 400) Han ApeBHUMMU 3aXOPOHEHUSIMU. DKCIIEPThI
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YCTAaHOBWJIU, YTO JIMIIO XEHIIMHbI HE OTHOCUTCS HU K €BPOIEUCKOMY, HU K
appruKaHCKOMY TUITY, HO HATOMUHAET YePThI JIM1a KOPEHHbIX XXUTejeil A3un
1 AMepuku. [To mpuOAM3UTEIbHBIM OlIEHKaM cTaTye 0oJibliie 12 ThIC. JIET.

Puc. 400. Cratys XeHIIUHBI HAJl JPEBHUM 3aXOpOHEeHUEM B [BuHee

Puc. 401. PekoHcTpyKIMs TUlla HeaHIepTaIblia

BelI111e 1151 cpaBHEHUST IIPUBOINUTCS PEKOHCTPYKIIMS JTULIA TTOXMJIOTO He-
angepTanbla (puc. 401), Takxke UMEIOIIEro IMPOKWi HOC M YMEHbIIICHHbII
nmoadopoaoK. JINio HeaHAePTaIbla PEKOHCTPYMPOBAHO 110 YepeIy, HalaeH-
HoMy B 1908 1. Bo (ppaHIry3ckoii KammyHe Jla-Illanens-o-CeH. BHemmHOCTD
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MOXKMIJIOr0 MY>KUMHBI, morudiero 56 000 et Ha3a, BBITJISIUT ropasao 6oJiee
«MSITKOT» 10 CPaBHEHMIO C IPYTUMU PEKOHCTPYKUMSIMU HeaH1epTaJlblIeB.
B ueperne mpUCYyTCTBYIOT MHOTHE «KJTaCCUYECKHUE» YEPThl HEAHAePTAIbIIEB,
BKJIOUasi 00JIbIIION HENPePbIBHBIN HATOPOBHBII I'PeOEHb.

Bonbime ra3HUIBl B yepernax HeaHAepTaablieB YKa3blBalOT, UYTO Y HUX
ObLTU OosbLIME Ta3Hble s1010KU. [IpennonaraeTcsi, YTo HeaHAepTaIbLAM
HY>KHBI ObLIM OOJIbIIIME IJ1a3a, YTOOBI OHU MOIJIM BUIIETh MPU CJ1a0OM OCBe-
1eHu. OUeBUIHO, UTO CJ1a000CBEIIEHHBIMU SIBJISUIMCH MEIIePbl U MOA3EM-
HbIE COOPYXKEHUSI, 3alIMIIAIONINE OIS OT METEOPUTHBIX O0MOAPINPOBOK
B MMPOILLJIOM.

Puc. 403. JIuna Ha cteHax xpama baitoH B AHrkop-Txoma. Kam6omxa
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Ecnu Ha TO10BY peKOHCTPYMPOBAHHOTO JIMIla HeaHAepTaablia HaleTh
11LJIEM BO3AyXOILJIaBaTeisl, TO MOJayYuM (hopMy JIULIA... KAMEHHbBIX TOJIOB OJIb-
MekoB (puc. 402)?! A ecau Ob1 HeaHAepTasel] ObLT MOJIOXKE, TO €ro JIUIO Ha-
noMuHao Obl iniia B xpaMme baiion B Kambomxke (puc. 403)?!

[eHBI ¥ IBITAMBBIN, CITOCOOHBIN K aHATU3Y U OTKPBITUSIM MO3T HeaHIep-
TaJIblLIeB MepeaaBaiuch (3a cueT CKpeLIMBaHMs) TIpeICTaBUTEISIM KpoMa-
HboHIIeB 1 Homo sapiens. BeposiTHO, Mo3TOMY XapaKTepHbIe YepPThl JIMLia
HeaHAepTaJIblleB 3aMeTHHI y ApeBHerpeueckux puimocodon Cokpara
(puc. 404), yaenoro Yapsanza JJapsuHa (puc. 405), 3HameHuToro JleoHapao
na Bunuu (puc. 406), nucatens JIbBa ToscToro 1 MHOXeECTBA APYTrUX U3-
BeCTHeMIuX Jioaeil. JlobaBuM, 4TO y OOJIBIIMHCTBA U3 HUX ObLIN ro1yObie
WJIM CBETJIO-Cepble IJ1a3a U HEOOJIbIIIOM POCT, UTO TAKXKE SIBJISIIOCH XapaKTep-
HBIMM MIPU3HAKAMU HeaHIePTAJbIIEB.

Puc. 404. IpeBHerpeueckuii punocod Cokpat Puc. 405. Yapnb3 lapBuH

Puc. 406. Jleonapao na Bunun
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CnpaBoYHbIii maTepuan

ManounssecTHbIM paKTOM SIBAAETCA HAaXO4Ka OCTAHKOB HeaHAepTalb-
ues B HOxkHO-AdpurKaHckoi Pecnybnuke. MNpaBaa, aTUX ApeBHUX Atoaen
y4YeHble Ha3Bau... bockonamu. MecTHOCTb, rae 6blM 0bHapyKeHbl B
1913 r. 3TV OCTaHKK, HAXOAMTCA HeJaneko oT noceneHmsa bockon, oTctoaa
M Ha3BaHWe — 6ocKonbl. BocKkombl HbIM NPAMOXOAALLMMM, YCTPONCTBO
WX YeItOCTU YKa3bIBAJIO Ha TO, YTO OHM YMeIv roBOpUTb. Bo3pacT octaHKoB
6ockonos onpeaeneH opnueHTUPoBoYHO B 30 TbIC. N1ET, @ USMEPEHHbIN
06bem mo3ra B 1900 cm? ansnca Ha 30 % 60sblue, YeM Y COBPEMEHHOTO
YyenoseKa. YueHble nocymTann 60CKOMNoB BbiIMepLLel BETBbIO B Pa3BUTUM
YenoBEeKa, TaK Kak B bosee NO34HMUX re0IOrMYEeCcKmX CI0AX UX OCTAHKOB
y)Ke He BCTpevyasnocb. 34ecb UMeeTCA ABa MHTEPECHbIX MOMEHTa: BO-
nepBbIX, NOATBEPKAAIOTCA AAaHHbIe uccnenoBaHnin Yépusapaa ob 06-
pa3oBaHUM uMBMAM3aLMMN Haakans (HeaHaepTanbLes?!) Ha KOHTUHEHTE
My B Tuxom okeaHe npumepHO 50 TbiC. €T Ha3ag,; BO-BTOPbLIX, yXKe
30 Tbic. NET Ha3ag umsMaM3aumnsa Haakana 6bina 4OCTaTOMHO Pa3BUTOM,
0 YeM CBUAETENbCTBYET HO/bLION MO3T HeaHAEePTaNbLLEB-OOCKOMNOB.

Ha Kakoe-To Bpemsa o 6ockonax 3abbliv, HO HeAaBHO BbilWA KHUMA
N3BECTHbIX aMepUKaHCKUX Helpodusmonoros Mpu JinHua n Puyapaa
MpelHaKepa «bonbLION MO3I: NPOUCXOXKAEHWNE U ByayLLee NHTENNEKTA
yenoseKa». B KHUre MHOro BHMMaHMA yaeneHo 6ockonam v aBTopbl 3a-
KNHOYaIoT, 4TO BOCKONbI 061a4a1M BbICOKMMM YMCTBEHHbBIMU CMOCOBHO-
cTAMU. «OHU JOMKHbI BbIIN BbITb Pa3yMHee KPOMaHbOHLLEB HAaCTO/IbKO,
HACKONIbKO Mbl CEMYAC pa3dymHee 06e3bAH», — CYMUTALOT aBTOPbI KHUTW.
YyeHble oTmeuatoT, YTo y 60CcKonoB 6biNn CUAbHO Pa3BUTbI TOBHbIE A0M
MO3ra, OTBeYatloLMe 3a YPOBEHb UHTE/INIEKTA, U CBOMM 06 bEMOM OHU B
1,5 pasa npeBoCXoauan COOTBETCTBYIOLLLME OTAE/1bl MO3ra COBPEMEHHOTO
yenoseka. Mo3r 6ockonos 6bia cnocobeH obpabaTtbiBaTh HonbLIKE MNO-
TOKM MHGOPMALMKN, aHANU3UPOBATL CAOKMBLLMECA CUTYAL MM, YCTAHAB-
IMBaTb HEOYEBUAHbIE CBA3U MEXAY PA3IMYHbIMU BELLLAMM U COObITUAMM.
JInHY mn TpelHaKep NpeanonaratoT, YTo ecm 6bl 6OCKOMbI He ncyesnu ¢
nnua 3emnn, To y Homo sapiens He 6b110 6bl LWAHCOB Ha BbIXKMBAHME.
M 3TO AOBO/IBHO CNOPHbIN BbIBOA, OCHOBAHHbIN HA TEOPUM 3BONOLMUN
[JapsuHa, no KoTopoii B 6opbbe BbixkMBaeT Hanbosee NpmucnocobaeHHbIN
K OKpY»KatoLLLen cpeae opraHmMam. Ho umetowmecs GakTbl pa3BuTUS ApeB-
HeW LMBUAN3ALMM STOFO HE NOATBEPKAAOT. Ha NpoTAXKeHMM TbicAvene-
TWI WO He YHUYTOXKeHne Homo sapiens, a ux cnaceHne — A1A 3alWmThbl
OT METEOPUTHbIX BOMbBapANPOBOK NO BCEM MIaHETe CTPOUINUCH NOoA-
3eMHble COOPYXKEHMUA, KAMEHHbIE HAa3eMHbIe COOPYKEHUA U CKa/ibHble
Xpambl. Homo sapiens nonyunnu ot «boros» (NpeacraBuTenen Bbi-
COKOPasBUTON LUBUAN3ALMN) NepenoBble TEXHONOTMU CENbCKOro
X03ANCTBA U METaNNyprum, 3NIEKTPOSHEPTETUKM U MHOFOE ApYroe.

Y 60cKoMnoB 6b11M LA C MasieHbKMMM NoA60poAKaMK, HEBONbLLMMM
Hocamu 1 6onbwmnmm rnazamu. HebonbLio HOC, 3TO BEPOATHO, eANH-
CTBEHHOE, YTO OT/IMYaEeT nLo bockona oT nua HeaHaepTanbLa. Mpu-
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YMHOW HEBONbLLIMX HOCOB Y BOCKOMOB MOKET ABAATLCA CEKCYa ibHasA CBA3b
HeaHAepTaNbLUEB C XeHWMHamMM naemeHn KopaHa, NpoXMBatoLWMMm Ha
TEPPUTOPUM HbIHELWHero ropoga Kumbepaun n umerowmmm maneHbkme
Hocbl (puc. 407). MNosaBMBLUMECA OT Takol CBA3M AeTU MMenn 6onbLLOoN
06bem Mmo3ra 1 HebosbllMe HOCbl. A NPUYMHOM NOABAEHMA NpeacTaBu-
TeNiei BbICOKOPa3BUTOMN UUMBUIM3AUMM (HEaHAEePTaNbLEB) B AAHHON MeCT-
HOCTW Morna ABNATbCA A06bl4a anma3oB. CoBpeMeHHbI ropoa Kumbepnm
cunTaeTcs anamasHol ctonuuein FOAP, Takol e BaxKHelLwel no gobbiye
a/IMa30B 3Ta TEPPUTOPUSA ABAANACL U B NPOLLIOM. CTPOUTENLCTBO ApEB-
HUX KAMEHHbIX COOPY*KeHUI TpeboBano orpoMmHoro o6bema pabor, ces-
3aHHbIX C Pe3KOWN KaMHsA, 1 6e3 BbICOKOMPOUHbIX a/IMa30B BbIMNOJIHATHCA
NpoCTO He MOrO.

-4 (upper): Two old Korana women at Kimberley. Note the peppercoen
 hair, especially on the right

Puc. 407. ManeHbkue Hochl >keHIIMH tuieMeHn Kopana (Kumo6epsn)
U yeper 00cKorma ¢ HeOOJIbILIMM HOCOBBIM OTBEPCTHEM
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Cuuraetcs, yTo pa3aeieHue HallluX MPEAKOB U HeaHAePTaIbIIeB ITPOU30-
1o ipumepHo 700—900 Toic. neT Hazaa. HeaHaepTaiblibl IEPBHIMU MUTPU -
poBayiu 13 Acdpuku B EBpa3uio 1 ocBauBajiv €€ COTHU ThICSY JIET. P ydeHbIX
MperoJaraeT, YTo B 3TO BpeMsl Y HUX MOTJIM BbIpabOTAThCs U 3aKPEMUTHCS
yepThl, He xapakTepHbie 11t Homo sapiens. PocT HeaHnepTaibleB ObLI 3a-
METHO MEHbIIIe pOCTa COBPEMEHHOTI0 YeJIoBeKa, a TeJIOCI0XEeHNe TIJI0OTHEE U
MoliHee. CpeHuid pOCT HeaHIePTAIbCKUX MYKYMH COCTABJISLT OKOJIO 165 cM,
a XeHIIMH — 153 cM (151 cripaBKM — CPEIHUM POCT MEKCUKAHCKOTO MYXK-
yuHbI 169 cM, xeHIHbI — 154 ¢cM). HeGoJblioii poct jiroaeii 6osee ynooeH
MpU MTPOXUBAHUM B OTPAaHUUYEHHBIX 10 BBICOTE Telllepax U MCKYCCTBEHHBIX
MOA3EeMeNbsX, a CO3MaHNe HAa3eMHBIX KAMEHHBIX COOPYKEHUI, TOA3eMeTHit
U Teppac JUisl 3eMJieieSusl TpeOoBaio OT HeaHAepTallblieB O0IbIION (hr3nye-
CKOM CUJIbI, BBIPa)KEHHOH B IIJIOTHOM U MOIITHOM TEJIOCIOXKEHUU, KOTOPOe
OTCYTCTBOBAJIO Y KPOMaHbOHIIEB (MpearnosaraeMbIX HalllMX MPSIMbIX TIpe/I-
KOB) — OXOTHHKOB U coOupareieil. YCTaHOBJIEHO, UTO COJIEp>KaHUE TeCTO-
CTepOHa B KPOBU HeaHIepTaJIbLIeB (KaK MYXXKUMH, TaK U >KEHILIMH ) ObLIO BbILLIE,
YeM Y COBPEMEHHBIX JIIOCH, UTO TAKKe CKa3bIBAJIOCH Ha X cuJjie. [1o3BoHOU-
HUK Y HeaHAepTaJiblieB ObLI MPSMbIM, U OHU, BUAMMO, UMEJIN MPEeKPacCHYIO
ocaHky. [TocieqHue majgeoreHeTUIECKUE UCCIeOBAaHMS YUCHBIX TTOKa3au,
YTO HeaHAepTaJblbl UMEJU Pa3HbIil 1IBET BOJIOC, CBETIIYIO KOXY U TOJyOble
WA KOPUYHEBBIE TJ1a3a.

BHelHocTh ApeBHUX obuTaTtesieit MeszoaMepruKu, U300pakeHHBIX Ha
MpeACTaBICHHBIX BhIIIe apTedaKTax, 1aeT OCHOBaAHWE TSI TIPEATTOTOKEHMS,
YTO OCHOBATEJISIMU LIMBUIM3ALIMMA HA KOHTUHEHTEe My MOTJIM SIBJISITBCS He-
aHaepTanbiibl. Ho, B 3TOM citydae, B 6J1M31esKaiuX KOJTOHUSIX LIMBUTU3ALINH,
B MepBYI0 ouepesib B BocTouHo A3un, TOJKHBI ObLIW COXPAHUTBCS U IpYTUe
cJenbl TeTEMOHUY HeaHAepTaablieB. TaKUMM CliefaMi MOTYT OBITh TeHHasI
HacJeICTBEHHOCTh, pa3Mepbl MO3Ta U POCT.

Haunewm c reHoB. O4eBUIHO, YTO NIPU HATUUUU METPOIIOJUU HeaH1ep-
TaJIblIeB Ha KOHTUHEHTe My M CYIlIeCTBOBAHUU UX KOJIOHUI B OCTAIbHBIX
YacTIX CBeTa FeHbl HeaHIePTAIbLIeB JOJIKHBI BCTPEYAThCS Y COBPEMEHHBIX
HapoJI0B 10 Bcel rutaHete. W neiicTBUTENIbHO, UCCIeToBaTeIM OOHAPYKUIIU
reHbl HeaHJepTablieB B npeaenax 1—4 % y xurteseii pa3HbIX CTpaH U KOH-
TUHEHTOB, KpoMe appuKaHIIeB, XKUBYIIUX 0kHee Caxapbl. [eHbI HeaHep-
TaJblIeB UMEIOTCS Y UTAIbSHIICB, UCTIAHIIEB, aMEPUKAHIIEB €BPOITEICKOTO
MPOUCXOXIEHHWS, aHIJIMYaH, IOTJaHAlEeB, (PUHHOB, KUTaMlIeB, SIMOHILIEB,
Jaxe y KopeHHOTo HacesieHus ABcTpasiuu u HoBoit [Buneu. Ipuuem, cpeau
a3MaToB J10Jisl HeaHePTaJbCKUX F'€HOB BbILIE, UYeM Cpear eBpOTeileB, a 'y
BOCTOYHBIX a3MaTOB OHA BBIIIIE, YeM Y 3alaaHbIX a3uaToB. To ecThb, yeM O1u-
K€ TePPUTOPUSI pacIioioKeHa K ObIBIIEMY KOHTUHEHTY My, TeM O0JIbIIIe 10JIsT
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HeaHJIePTaTbCKUX TEHOB Y €¢ HaceJIeH!s. DTO mepBoe apryMeHTHPOBaAHHOE
COBpPeMEHHBIMHU HCCJIeIOBAHUSMH T0KA3aTelbCTBO, YKa3blBalolllee Ha 0oJiee
TECHOE OOIIIEHNE BOCTOYHBIX a3MaTOB C HeaHAepTalIbllaMU.

CrenyeT HAMTIOMHUTD, YTO COTJIACHO OJTHOM U3 CYIIIECTBYIOLIMX B HACTOSI -
1ee BpeMs TeOpuii, HeaHAepTaIblbl SIBISIOTCS HAITUMM TIPSIMBIMU TIPE/I -
KaMmu, ITPO3BOJIIOLIMOHMPOBAB B KPOMaHbOHIIEB, KOTOPbIE, B CBOIO OUYepPe/ib,
nposBooLroHupoBaiu B Homo sapiens (uenoBeka padymHoro). Ilpapna,
€CTb BCE OCHOBAHMSI CYMTATh, UYTO B 3TON TEOPUHU CIOBO «ITPOIBOTIOLIMOHU-
poBaIM» HaIO 3aMEHUTDH Ha CJIOBO «IerpaarpoBain». Y 3To XOpoIo cora-
cyeTcs ¢ uccienoBaHusIMU uctopuka Manedona (konen IV B. — Haugano
III B. 10 H. 3.), €TUIIETCKOTI'O XXpella, KOTOPbI COCTaBUJI CITMCOK ITpaBUTeJICi
Erunra. CortacHo 3TOMY CITMCKY, 3a ThICSIUM JieT 10 (hapaoHOB ErvnTom npa-
BUJIM MOT'YILIECTBEHHbIE 00Ty (HeaHAepTablibl!), ITOC/IE Yero HaCTYITII T1e-
puoj npaBjieHus ojiyooros (kpoMaHboHI1IeB?!). M ToNbKO Mmocje 3Toro
Biacth B Erunte nonyuyunu npencrasutenan Homo sapiens — gapaonsl. He-
JIeHUe «00Tu — TMoJy0oru — JI0U» BCTpevaeTcs B JIeTeHIax U MpeaaHusxX
OYeHb MHOTHX HapOIOB.

ITo npyroii Teopur HeaHAEPTAJbLIbI OBUIM MAapaJIeIbHO Pa3BUBAIOIIMCS
BUIIOM U XaOTUYHO Tepenaay HaM, 3a CUeT CKPeIIMBaHMI KakK C KPOMaHbOH -
1amu, Tak 1 ¢ Homo sapiens, yacTb CBOMX reHOB. YCTaHOBJIEHO, YTO KOJIYe-
CTBO HEAHIEPTATBbCKMX TeHOB YMEHBIIIAETCS C KaXKIbIM HOBBIM MTOKOJIEHUEM
JIIOJIe, TaK KaK B COBPEMEHHBIX YCJIIOBUSIX 00JIblIast YaCTh U3 HUX SIBJISIETCS
HEBOCTPeOOBaHHOI JJ1s1 BBKMBAaHMS U ITPoaoKeHUs poaa. Obe Teopuu uc-
XOJSIT U3 TOTO, YTO OCHOBHBIM MECTOM OOMTaHUSI HeaHAePTaJIbLIEB SIBJISIACh
Espomna. Ho aTu Teopuu He MOTYT OOBSICHUTD, TI0UEeMY Yy a31aToB (0COOEHHO
BOCTOYHBIX) J0JISI HEAHIepTaJbCKUX FEHOB BbILLIE, YEM CPEIU eBpOIIeH1IeB.

Bropoe noka3arenbCcTBO, TAK>KE yKa3bIBaolllee Ha 00Jiee TeCHOEe O0IeHUE
BOCTOYHBIX a3MATOB C HEAHIePTaAJIbLIaMU, MOJYYEHO MPU UCCIIeTOBAaHUN 00b-
eMa Mo3ra Hamux npeakoB 1 Homo sapiens. YcTaHOBJI€HO, 4YTO 00bEM MO3-
ra HeaHnepTajbleB (puc. 408) ObLT O0JIbIIE MO3ra COBPEMEHHOIO YeJIoBeKa
npuMepHo Ha 25 % ¥ cocTaisut okosio 1740 cv?.

[Tpu aTOM 006BEM MO3Ta KPOMaHbOHILIEB, KOTOPBIX PSIJl YYEHBIX CUMTAET
HaIMMM MPSIMBIMU TIpeaKaMu, Obul Ha 14 % GoJibliie 06beMa MO3ra CoBpe-
MEHHOTO YeJloBeKa, Ho Ha 11 % MeHbIlle 00beMa MO3ra HeaHAe PTaIbIIeB.
WccnenoBanue 6oJiee 20 ThIC. Y4epenoB COBPEMEHHBIX JIIO/IEI CO BCETO MuUpa,
MPOBEIEHHOE aMePUKAHCKUMMU YUEHBIMU el1le TP JAeCSTUIIeTUS] Ha3al, T1o-
Kaszajo, YTo cpeHUit 00beM Mo3ra y npencraBureseid BocrouHoii Azuu co-
craBisu1 1415 eM?, y eBporeiinies — 1362 cM® u y adbpukanues — 1268 cm’.
JIJ1s1 yCTaHOBJIGHHOI'O YBEJIMUEHUSI 00BbeMa MO3Ta BBIXO/I1IEB U3 AGPUKU, ITPU
X pacnpocTpaHeHUU Ha BocTOK, HYXKHBI ObLTM OY€Hb BECKUE MPUIMHBI.
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Puc. 408. Yepen 1 06beM Mo3ra HeaHaepTaiblia (ciaeBa)
M COBPEMEHHOTI0 YyejioBeKa (CripaBa)

CnpaBouHbIi matepuan (CtueeH YeH «lMNouyemy y a3snaToB mosru 60/1b-
we, yem y eBponenues unm appuKkaHues?». 2017)

KuTaickue nccneposatenu 3asaBmIn, UTO reH nog, HassaHnem CASC5 —
OZMH N3 BOCbMU, PETY/INPYIOLLIMX Pa3Mep Ye/I0BEYECKOTOo MO3ra, — MOXeT
0aTb 60onblIe NOACKA30K. B oTnumne oT 60/1bLWLMHCTBA 4PYIUX FEHOB, KO-
TOpble TaK}Ke PeryiMpoBanu pasmepbl Mo3ra 06e3baH WaAu PaHHUX BUA0B
YesioBeKa, TaKUX KaK AEeHUCOBLbl M HeaHAepTablibl, FeHeTUYECKME MY-
Taummn CASC5 y Homo sapiens oTHOCUTENIbHO MO10A4bl U BO3SHUKAM TO/IbKO
nocse Toro, Kak Hal BMA, NokuHyn Abpuky mexay 50 000 1 100 000 net
Ha3aga. NccneposaTtenu nog pykosoactsom npodeccopa buH Cy ns KyHb-
MMUHCKOTO MHCTUTYTa 30010TMKU KNTaCKOM aKaeMum Hayk Brnepsble
cpaBHUAM MyTauum CASCS B pasHbix nonynaumax. OHM 06HaPYKUAN «Bbl-
COKYIO Y4acCTOTy» YeTblpex MyTauuii, TECHO CBA3AHHbIX C YBEUYEHUEM
pa3mepa mMo3ra cpeam HaceneHuna BocTouHom A3nm, BKAKOYAA KUTANLEB,
ANOHLEB M MOHTONOB. HO TakMe myTauum pegKo BcTpevanmce B EBpone
nnun Adppmke. «Ha nonynauMOHHOM YPOBHE HalLM pe3ynbTaTbl CBUAETENb-
CTBYIOT 0 BblgeneHmnn CASCS B nonynaumax BoctouHoi Asuu, 4to, no-
BMAMMOMY, CMOCOBCTBYET yBENMYEHMIO 0B6bEMa CEPOro BeLLecTBa MO3-
ra», — 3asBUAN UCCNEAO0BATENMN B CTaTbe, ONYyHAMKOBAHHOMW B KypHane
Human Genetics B KOHLe npoLioro mecaua. «HanpoTtus, y eBponeiiLes
1 adpurKaHUEB He 6bl710 0BHapY»KeHO cnrHana otbopa». «Moyemy UMEHHO
3TO NPOM30LLO, HE COBCEM ACHO», — A06aBUAN OHW. TOMUMO KAMMATA,
Apyrve GpakTopbl, KOTOPblE MOTYT CTUMY/IMPOBATL TaKoM 0TOOP, BKAKOYAIOT
COLManbHYO CTPYKTYPY U KyAbTypHble NpeanoYteHuns, ckasan Cy rasete
South China Morning Post Ha 3Tolh Hegene, A06aBUB, YTO Ha AAHHOM
3Tane nogo6Hble TEOPUUN ABNAKOTCA YNCTbIMU CNERYNALUAMM.

IToka oueHb OCTOPOXKHO M TAKTUYHO KUTAUCKUM YYEHBIM HAa3BaHbI BO3-
MOHbIE TIPUUUHBI YBEJIMYEHUST 00beMa MO3Ta Y HAIIIMX IMPEIKOB — KJIMMAT,
pa3BUTHUE COLMANTBHOM CTPYKTYPHI U KYJIBTYpbL. JIpyruMu clioBaMu roBopsi,
BBICKA3aHO IIPEANOIOKEHNE, UTO pa3BUTHE LIMBUIU3ALIMUI CITOCOOCTBYET yBe-
JIMYeHUIO 00beMa Mo3ra uejioBeKa. M 3To yke MoATBepKIaeTcsl COBpeMeH-
HBIMU UCCJIEIOBAHUSIMU — ydeHble 13 KanmndopHUIiCKOTo YHUBEPCUTETA B
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HaBuce yctraHoBwIM, 4To ¢ 1930 . 00BEM
MO3Ta COBPEMEHHOTO YEJIOBEKA BHIPOC
nouytu Ha 7 %. HamoMHuM, 4TO niepuos
COBPEMEHHOU HAYYHO-TEXHUYECKOM pe-
BOJIIOLIMM HayvaJjics ¢ cepeanHbl XX B. B
WCCIIEMOBAHUM WCITOJIb30BaIaCh MarHUT-
HO-pe30HaHCHasi ToMorpadusi roJIOBHOTO
mo3sra (MPT). bbbl uamMepeH o6bem Mo3ra

5209 My>X4YMH 1 KeHILIWH B Bo3pacTte oT 30 Puic. 409. Mo3r 4eioBeKa:
1o 62 net. MUccaenoBaHust TpOBOAUINCH B 1 — accoumaTuBHasi 30Ha KOPBI;
nepuoa ¢ 1999 no 2019 r. YuacTtHuku uc- 2 — TepEUNHAS 3PUTENILHAL KOD2;

3 — BapoJiMeB MOCT; 4 — CTBOJIOBasI
clenoBaHUS ObUIU POXIEHBI B IIEPUO/I 4ACTb MO3TA; 5 — MPEPOHTATbHAS
1930—1970-x rT. Pe3yHbTaTbI ImokKasajsu, Kopa; 6 — ABUTATENbHAS 30Ha KOPbI
YTO CpeIHMI 00beM MO3ra y TeX, KTO po- TOTOBHOTO MO3ra

nwiest B 1930-x rr, coctasmi 1234 ov?. V mozeit, poxaeHHbIX B 1970-x 1T,
3TOT MoKa3aTelIb BbIpoc 10 1321 cM?, uto mpumepHo Ha 6,6 % Gosblie. Ye-
HbIE TAK3KE BBISICHUJIN, UTO YBEJIMYCHHBII 00beM MO3ra KOPPEJIUPYeT CO CHU-
JKEHHBIM PUMCKOM Pa3BUTHUS AEMEHIIUM y 00JIee MOJIOJOro IoKojeHus. Mc-
cJIeIOBATEN MPEATIOI0XUIN, YTO TaKasl «TUIepTpodUsi» co3aaeT OOJIbIINIA
KOTHUTHUBHBINM pe3epB WISl IPeAOTBPAIllCHIS] BO3PACTHOTO CHYKEHMST BHU-
MaHMsI, TaMSITH, CKOPOCTU PEaKLIMU U IPYTUX HaBLIKOB. K BBHILIEU3TOXEH-
HOMY CJIeayeT 100aBUTh, YTO y YeJIOBEeKa acCCOLMaTUBHAs 30HAa 3aHUMACT
0Ko0J10 75 % Kopbl Toj10BHOTO Mo3ra (puc. 409).

AccolaTtiBHas 30Ha ITOJTy4aeT U rnepepadaThiBacT TH(QOPMALIMIO U3 CEH-
COPHOI 30Hbl U UTHULIMMPYET LeJIeHAITPAaBIEeHHOE OCMBICIIEHHOE ITOBEICHHE.
AccolaTuBHbBIEC 30HbI PACIIOJIOKEHKI B 3aIHE ITOJIOBUHE TEMEHHOI T0JIN,
JIOOHOI Hose 1 00JIACTSIX, OTHOCSIIMXCS K JTUMONYECKOI CUCTEME, U 3aHU-
MaloT OOJIBIIYIO YACTh KOPBI OOJIBIIMX MOJIyIIAPUIA TOJIOBHOTO Mo3Ta. OHU
0COOEHHO BaXKHbI JJISI MBILIUIEHUS M PEUM, BBICIIUX JBUTATEIbHBIX (DYHKIINIA,
BBIOOpA 1 3a1TyCKa CJIOXKHBIX IIPOrpaMM ITOBEACHMSI, aMSITU 1 aMoluii. Yem
OoJibllie MO3T (KaK Yy HeaHAePTalIblIeB), TEM JIydllle [JIsT aeKBaTHOTO IOBE-
JIeHUS YeI0BeKa.

CnpaBoYHbIN maTepuan

Y KuTanues, Kopeiues 1 anoHues cpeaHee |Q = 105, cpegHuii o6bem
mosra 1425 cm?; y eBponeiiues — 100 u 1375 cm® cooTBeTCTBEHHO; Y
*wutenei lOro-BoctouHoi u KOxxHOM A3unu, ceBepHoit AGpUKK, MHAEeLEeB
M nonmHesumnues — 85-90 1 1325-1350 cm COOTBETCTBEHHO; Y XUTENEN
AdpuKkM K tory oT Caxapbl, Kpome byLIMeHOB M nurmees — 67 n 1275 cmd
COOTBETCTBEHHO; Y aBCTPaAAUNCKMX abopureHoB — 62 n 1225 cm? coot-
BETCTBEHHO; Yy bylumeHoB 1 nurmees — 56 1 1200 cm® cooTBeTCTBEHHO.
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BbibMBatOTCA U3 CTPOMHOM 3aKOHOMEPHOCTM TOIbKO 3CKMMOChI — 90 n
1440 cm3 COOTBETCTBEHHO, M 3TO MOXKET ObITb CBA3AHO C UX NMPOMUCXOXK-
AeHnem OT TUXOOKeaHCKUX MOHIosionaos.

TpeTbuM A0Ka3aTeNbCTBOM, YKA3bIBAIOIIMM Ha OoJiee TECHOE O0IleHNe
BOCTOYHBIX a3MaTOB M KOPEHHBIX XKuTeieil Me3oaMepuKku ¢ HeaHaepTalb-
LIaMU, SIBJISIETCSI UCCJIEIOBAaHUE POCTA a3UaTOB, eBpoOIeiilieB U a)pruKaHILIeB.
HamomHMM, 4TO CpeaHMit pOCT HeaHIePTATLCKUX MYXKUMH COCTABJISIIT OKOJIO
165 cM, a sxeHH — 153 cM. Ha puc. 410 BUgHO, 4TO IIPUMEPHO TaKOM XKe
CPeIHUI pOCT UMEET HaceJIeHUE TTOYTH BCell TeppuTopuu Appuku, A3uu u
Mesoamepuku. CoBeplIeHHO 0YEBUIHO, YTO HAcEeJIeHHUE MOTUOIIero KoH-
TUHeHTa My, Haxozsiierocs B TuxoM okeaHe Mexy Asueit 1 Me3oaMepuKoii,
JIOJIKHO OBLIO MMETb TaKOM e CpeIHUI POCT, KakK M 'y HeaHaepTasblieB. bo-
Jiee TeMHbIe yyacTku Tepputopuii CeBepHoii A¢puku u EBporbl Ha KapTe
MOTYT CBUJETEILCTBOBATD O MPSIMOUM MUTPALIU BEICOKOPOCTBIX KPOMaHbOH-
1eB u3 Adpuku B EBpony, MuHys A3110.

140 cm 150 em 160 cm 170 em
No data 145 em 155 cm 165 em

= I

Source: NCD RisC, Human Height (2017) CurWoridinData.ong/human-height « CC BY

Puc. 410. KapTa cpenHero pocta COBpeMEHHBbIX XXUTeIeH 3eMiIn

YeTBepThIM A0KA3aTEIbCTBOM, CBUICTEILCTBYIOIIMM O OJIM30CTU HEaH-
JepTajblieB, KOPEHHBIX XuTeael Me3oaMmepuku U BoctouHoit A3um, sIBiisi-
eTCs UX rpyIa KpoBu. Bce HeaHmepTanblbl UMEIN MPEUMYIIECTBEHHO
I rpynny kpoBu. OHa npeo6iagaeT y auTekoB U Maiis. 41,2 % KopeHHBIX
xkutelieit TafiBaHsa Takeke uMeloT I rpyrmy kpoBu. Ha coBpeMeHHOI KapTe
pacrpeneseHus 3Toi TpynIibl KpoBU y HacedeHust 3emiu (puc. 411) BugHa
XapaKTepHasi CBeTIasl 110J10Ca, KOTopast IeMOHCTPUPYET MUHUMAJIBHBIN ITPO-
LIEHT obJtafaresieit maHHoM rpyrbl Kposu (50—60 %). Drta mosoca TIHETCS
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B ceBepo-3araaHoM HarpasiaeHuu ot Kuras no EBponbl. Cieayetr HarmoM-
HUTb, YTO B 3TOM K€ HaNpaBJIeHUU MTPOU3OIILIO MaJeHUe KPYITHOTO acTepo-
uaa B paiioHe Tuxoro okeaHa MpuMepHO 22 ThIC. JIET Ha3a/l, KOTOPOe YHUY-
TOXWJI0O KOHTMHEHT My ¢ umBuin3anveit Haakassi, ciBUHy10 MeJIOBbIE OT-
JIOXKeHus 13 paiioHa Tuxoro okeaHa B I0ro-3araaHoM HaIllpaBJIeHUM BILUIOTh
110 BelnkoOpuTaHM 1 BbI3BAJIO IPOMAIHOE IlyHaMU B 3TOM XK€ HarpaBJIeHUU.
OueBUAHO, YTO HAceJIeHUe YKa3aHHbBIX TEPPUTOPUIL ¢ mpeobagaHueM I rpyr-
bl KPOBU OBLIO MTOJTHOCTHIO YHUUTOXKEHO LIyHAMMU.

[ 5060 . 70-80 v )
60-70 B 50-90 I 90100

Puc. 411. Pacnipenenenue I rpynmbl KpoBU y HaceaeHUST 3eMIIA

YeTbIpe BbIlIE MPUBEAESHHBIX J0KA3aTeJIbCTBA, KOTOPbIE YCTAHOBICHBI
COBPEMEHHOI HayKO#, OAHO3HAYHO YKA3bIBAIOT HA BO3MOXHOCTb CO3IaHUSI
LIMBUJIM3AIIMY Ha KOHTUHeHTe My UMeHHO HeaHaepTanbliamu. K atomy ciie-
JIyeT 100aBUTh, YTO OJArONMpHUSITHBIN KIMMAT Ha KOHTUHEHTe My Mor crio-
CcOOCTBOBATH PA3BUTHUIO LIMBUJIN3ALIMY HEAHIEPTAIbLIEB U, COOTBETCTBEHHO,
YBEJIMUEHUIO 00beMa MO3ra HeaHaepTaiblieB. OpraHu3M yeaoBeka npekpac-
HO MPUCTIOCOOJIEH K OYeHb OBICTPOI aganTallui B MEHSIOIINXCS YCIOBUSIX
cyliecTBoBaHUs. Tak, y KOCMOHABTOB B YCJIOBUSIX HEBECOMOCTU HAaYMHAIOT
OXPYIMUMBATLCS KOCTU. A Y CIIOPTCMEHOB-TSKEJI0aTIETOB, HA000POT, KOCTU
VILJIOTHSIIOTCSI M YIIPOUHsitoTcsl. Ha OTKpBITOM COJIHIIE KOXa Ye0BeKa TeM-
HeeT, a IpU OTCYTCTBUU COJIHIIA — CBeT/eeT. M MO3T yesioBeKa yBeIMUMBa-
€TCsl, KOTJa MOSIBJSIETCS BOBMOXKHOCTh HE TOJIbKO BBIXKMBaTh, HO U AyMaTh.
Ha xontuHeHTe My CyllecTBOBAIM UCKIIOUUTEIBLHO OJIarONpPUSITHBIE K-
MaTU4YeCKMe YCIOBUS ISl KU3HU J0Jel U XUBOTHBIX. [1poaykToB ObLIO B
M30BITKE M MOXKHO OBLIIO 3aHUMAThCS U3YyYEeHNEeM OKpPYKalollero Mmupa (Ha-
YKaMU 1 TeXHOJOrusiMu). Bot, Hampumep, 4TO roBOPUT 00 UCTOPUIECKUX
nccaenoBaHusx xkpeir Cokpaty B nuajnore [Inatona «Kpuruii»: «Benb 3a-
HATUSI MU(aMU 1 pa3bICKaHUS O IPEBHUX COOBITUSIX MOSIBUINUCH B TOpOaaX
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OIIHOBPEMEHHO C TOCYTOM, KOTla 00HAPYXHMJIOCh, UTO HEKOTOPBIE pacmoJia-
raloT rOTOBBIMU CPEACTBAMMU K KU3HU, HO He paHee. [ToToMy-To uMeHa peB-
HUX JOIILIN 10 Hac, a JieJia UX — HeT».

3HaHUsI U TEXHOJIOTUU METPOTIOJIUU IPeBHEN LIMBUIM3ALMU MepeaaBaICh
B Kosionuu. Hanmpumep Kurtait, TeppuTopun KOTOpOTo B IPeBHOCTH HAXOIM -
JIUCH OJIMKE BCEX IPYTUX K METPOITOJIMU, U3BECTEH OTPOMHBIM KOJTMYECTBOM
M300pETEeHUI M HOBBIX TEXHOJIOTHIA TaKMX, KaK TTOPOX, UCTIOJIb30BaHUE OY-
Maru ¥ KHUrornevaTaHue, ek, apdop, yaii, hutoTepanusi 1 MHOXECTBa
Ipyrux. BeposTHO, Bce 9TO SIBAIETCSI HACAeAMeM ApeBHE IMBUIN3ALINH,
CBE/IEHUSI O KOTOPOM COXPaHUJIUCh B IPEBHUX KHUTAX, XpaHUTEISIMU KOTO-
PBIX SBJISTMCH KUTACKME MOHACTHIPU. MI3BECTHO, UTO MHOTO BaXKHBIX «OT-
KPBITUIT» OBUTH cIeJITaHbl MTMEHHO MOHAXaMH MOHACTBIPEi, HO PSIT OTKPBITHIA,
BEPOSITHO, OBLIT MO33Ke MPUCBOEH BJIACTh UMYIIIUMMU.

OctpoB [Tacxu, KOHEUHO, HeJIb3sl pacCMaTpUBaTh, Kak ellle OHO JTOKa-
3aTEILCTBO CO3MAaHU TTePBOI IMBUIM3AIMK Ha 3emMyie UMEHHO HeaHaep-
TaJIbllaMU, HO OH SIBJISIETCSI MPSIMBIM J10KAa3aTeJIbCTBOM TOTO, YTO BXOJAWI B
COCTaB BICOKOPA3BUTOM LIMBUAM3aMKM. Ha ocTpoBe, KpoMe BCEMMPHO U3-
BECTHBIX KAMEHHBIX CKYJbOTYP (cM. puc. 399), cyllecTBYIOT Melephl U MojI-
3eMHbI€ MHOTOSIDYCHBIE TOHHEJHN (puc. 412), COOpYXXEeHUSI U3 ITOJIUTOHAJIBHOM
KaMEHHOU KJIaaku u 010KoB (puc. 413, 414), ckyagbl KaAMEHHBIX LIAPOB
(puc. 415) u MolIeHbIe TOPOTH, YXOASIIKE MPsIMO B okeaH (puc. 416). Ha-
ITOMHUM, YTO KaMeHHBIE ITaphl Pa3INIHBIX pa3MePOB, BEPOSITHO, SIBIISINCH
0aju1acToOM JUIs1 IEPBBIX AUPUKAOIICH.

Ocmpoe lNacxu

Puc. 412. IToazemenbst octposa [Macxu
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Puc. 414. Crena u3 KaMeHHBIX 0JJ0KOB Ha octpoBe [Tacxu
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Puc. 417. OpuruHanbHOE TUIMTOYHOE TTOKPHITHE COBPEMEHHOI noporu octposa [lacxu

CnpaBoYHbIii maTepuan

MHTepecHble AaHHble O NOABOAHBIX UCCNEA0BAHMAX AHA OKeaHa Bo3 e
ocTpoBa Macxn npuBoauUT aBcTpanmel, foBapa TupaopeH, NpubbIBLLKIA
ctofa smecte ¢ *ak-MBom Kycto. OH pacckasbiBas, 4To NpubbIB cloga B
1978 ., OHM A0CTaTOUHO AETa/IbHO U3Y4YM/IM IHO BOKPYT OCcTpoBa. J/lioboi,
KTO onycKancsa BHM3 B baTucKade, NnoaTBEPAUT, YTO ropbl Nog, BOAOM,
[aXKe Ha MaNleHbKoM rybuHe, 0TIMYatoTCcA OCTAaTOYHO HEOObIYHbIM BU-
OOM: B HEKOTOPbIX U3 HUX AaKe Bbln NpoaenaHbl OTBEPCTUA, HANOMMU-
HaBLUKMe pa3bembl A/1A OKOH. A ogHaxabl KycTo Hawen ogHy He3HaKoMyHo
rnyboKOBOAHYIO BNaAMHy No 61130CTU, KyAa NOC/E OH HbIPAA eLle Tpoe
cyTok. Koraa BepHyncA, OH 3aX0Ten UccaeaoBaTb AaHHYO BNaAuHy elle
6onee ckpynynesHo. Y KycTo He NOAy4Ynaochk paccMmoTpeTb YTo-n1Mbo B
NOJIHOM Mepe, HO MO ero C10BaM Ha AHe BUAHEHTCA CUNYITbl CTEH, 06-
pasytoume YTo-TO BpOoAe y4acTKa 6osblioro ropoaa. JaHHbi GpakT He
WCKNIOYaeT NpeanonoXeHNa 0 TOM, YTO 3HaUYMTeIbHaA YacTb OCTPOBA
Macxu 3aToHyNa BO BpeMs KaKoM-To KaTacTpodbl. OgHaKo 13-3a ftoaen,
CNyXKalimx B nonutTuyeckor nonnuum ANHA, nanbHelwmne nccneaosaHms
6b1n 3anpeLLeHbl.

B 1973-1977 rr. HECKO/IbKO aMepPUKAHCKUX OKeaHONOroB NPOBOANIN
= N3y4YeHue OKeaHMYeCcKnX BNaguH B6113n octposa Macxm, a UMEHHO Bo3ne
Puc. 416. MoueHble 1oporu octposa [acxu xpebTa Cana-u-fomec. B utore oHn 0bHapyuam 65 noaBoAHbIX BEPLUNH
M COMNACcU/IUCh C TMMOTE30M O CYLLLeCTBOBAaHNM HEM3BECTHOTO apxunenara,
KOTOPbIN HAXOAW/ICA B 3TOM pailioHe AEeCATKM TbICAY /IeT Ha3ag, a NoToM
onycTtuaca B Boay. Ho Bce nocneaytowme nccaefosaHns 6es secomon
NPUYMHBI BblIM 3aMOPOXKEHbI MO TPeboBaHUIO NpaBUTeNbCTBA Ynau.

VnuBieHue BHI3BIBAIOT M COBPEMEHHbBIE J0poru Ha ocTpoBe [Tacxu, hop-
Ma IUIMTOK MOKPBITUS KOTOPHIX HATOMUHAET MOJUTOHAIBbHYIO KJIAIKy
(puc. 417). Ine ewe B Mupe CyliecTBYIOT MoJo0HbIe foporu? BrnosiHe Bepo-
SITHO, YTO Takas (hopMa INIMTOYHOTO IMMOKPBITUS JOPOT SIBJISIETCS IMOapaXka- B 3akiroueHue cienyer cooOLIuTh, YTO B COBpeMEHHOI SIoHMM Ha 0CTpO-
HYEM MOKPBITUIO JPEBHUX JOpor Ha ocTpose Ilacxu. Be Kiocto cyiiecTByeT My3eit moruoiiero KoHtuHeHta My (puc. 418).
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Puc. 418. HaumonanbHbI My3eii Kiocto B ropone Jlanzaiidy. Anonus

B 3anax my3es mpeacTaBieHbl THICSYM MCTOPUUECKUX PEIMKBUI 1 apTe-
daxkToB o uctopun Kiocto u 3amagHoii AmoHnm, mpru3HaHHBIX HAITMOHAITb-
HbIM gocTosiHueM. OctpoB Kiocio urpaeT BaXKHYIO POJib B KYJIBTYPHOM 00-
MeHe AMoHNM ¢ IPyTUMU a3MaTCKUMHM CTpaHaAMH. DKCKYPCOBOIBI My3es
pacckas3bIiBalOT 00 OTPOMHOM KOHTUHEHTE, CYIIIECTBOBABILEM THICSIUYM JIET
Ha3az, ¥ TPEICTaBISIOT KapThl ApeBHETO KOHTHHEHTa My 1 KepaMUIeCKHe
u3aears — oo6pasibl TOHYAPHOI'O MACTePCTBA MCUE3HYBIIEH IMBUIU3AIINN.

CortacHO TIpeTaHMSIM STIOHIIEB, SKUTeT ocTpoBa KIOCIo SIBIISTIOTCS eIMH-
CTBEHHBIMM KPOBHBIMU HacJeIHUKAMU JIeTeHIapHO! TUBUIU3aIUU My.
25 TBIC. JIeT Ha3aJ XXUTeJT KOHTUHEHTA BO3ABUTIIM B pailoHe TOPHI ATarosiMa
(tor octpoBa Kiocio) orpomHyio baiiiHio, ykpallleHHYO IIBETKaMU JIOTOoca
cemu 11BeTOB. CTpOeHME CUMTATIOCh OOXKECTBEHHBIM U SIKOOBI CITOCOOCTBO-
BaJI0 Pa3BUTHUIO U IIpolBeTaHUIO LuBUIM3auuu My. Ho onHaxnbl, «B 11-i1
Mecs Mypyxak mecrtoro roga anoxu Kan» (1mo kajneHmapro My), cBsIieHHast
BarHs O6b11a yHUUYTOXEHA, M HaYaJIcs TOToI. MaTepuK MOorpy3ucs B My4u-
Hy okeaHa. Ha ToBepXHOCTH OCTaICh JTUTITH 3eMJIN KHsokecTBa Cartyma. Uto
KacaeTcsd ykpalieHus: balrHu 1iBeTKaMu JIOTOCa CEMU LIBETOM, TO CJISAYeT
HAITIOMHMWTB, 9TO T10 KccleqoBaHusaM Y€puBapaa, Ha KOHTHHeHTe My cyIiie-
CTBOBAJIO 7 KPYITHBIX TOPOIOB.

Jlob6aBuM, 4TO Ha HallMOHAAbHOM (are fSlmoHun, ogHOI M3 HanboIce
TEXHOJOTUYECKM Pa3BUTHIX CTpaH MUpa, Ha 6eioM poHe n3odpazkeHo CoJH-
ue (puc. 419). A Ha nmorudilieM KOHTUHEHTe My y XXKuUTesiel cylliecTBoBala
enuHas peaurus — ¢ 6orom ConHuem (Pa).
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Puc. 419. ®nar dnonun

Yro KacaeTcs peJUruu, To B SImMoHUM pacripocTpaHeHbl 1Be OCHOBHbBIE
peUruu — CUHTOU3M («ITyTh 60roB») 1 0yaausm. [IpuBepxeHIaMu CUHTO-
u3sMa siBsiorcest 84 % Hacenenust Slnonuu. CUHTOM3M — 3TO APEBHSISI PEJIU-
rus AAMoHuM, BEpOsITHO, YHAC/IeTOBaHHasl OT ApeBHel nuBuan3auuy Haaka-
JI1 KOHTUHEeHTa My, KoTopast OCHOBaHa Ha BEpe B CYIIIECTBOBAHIE MHOXKECTBA
OOroB U JyXOB, MTPOXKUBAIOLIMX B OITPeIeIeHHBIX CBATBIHSIX WJIM BO BCEM MUDE.
B cuHTOM3ME HE CYIIECTBYET CBAIIEHHBIX TEKCTOB, HET MOJIUTB U 00513aTeb-
HBIX pUTYyaoB. BapuaHTbI TOKJIOHEHUsI CUJIBHO pa3IMyaloTCsl B 3aBUCUMOCTU
OT CBATBHIHM U 60kecTBa. CMBICII CHHTOM3Ma 3aKJII0YaeTCs B TOM, YTO YeJI0-
BEK JI0JKEH XXUTh B TADMOHMU C MPUPOA0ii. Y1 CHHTOU3M SIBJISIETCSI OUEHb
JIMOepalibHOM pe/Iurueii, HalleJIeHHOI Ha co3aaHue BceoOliiero o1ara. B cun-
Tou3Me OoraMMu-co3aaTe/IsSIMU CYUTalOTCsl OOTMHS TBOpeHUs U cMepTu M-
3aHaMU U ee MyX Ma3zanaru. UIMeHHO UX MPUHATO CYUTATh CO3AATEISIMU
octpoBoB Anonuun. Jlanee o uepapxuu uayt 6oruHss CoiaHiia Amarapacy
(puc. 420) u ee 6pat CycaHoo, sIBsSOIIMICSI 60oroM Mopsi 1 0ypu. Kpome
3TOr0 0COOBIM MOUTEHUEM IOJIb3YIOTCS TaK Ha3biBaeMble «CeMb OOroB cua-
CThs»: DOUCY — OOr yaauyu 1 TPYI0J11001sI, KOTOPbI CUMTAETCS TIOKPOBUTE-
JieM pbI0aKOB U TOProBlieB; baHI3aliTaOH — OOTUHSI MOPCKOI yaadu, JIl0OBU,
3HAHU, MyIPOCTU 1 UCKYCCTBA; XOT31 — OOr 1OOPOTHI, COCTpagaHuUs U 10-
Opoay1Lust v psii Apyrux 60roB. 1715 cMHTOM3Ma XapaKTepHbI BEpOTEPITMMOCTD
1 YBAXUTEJbHOE OTHOIIIEHNUE K UY>KMM PEJIMTUO3HBIM B3IJISIIaM, YTO OTpa-
JKeHO B pyHIaMeHTajabHOU (pase npuHa CEToky: «bynansm — 3To BeTBU
Ha JAepeBe CUHTOM3Ma, a KOH(MYIIMAaHCTBO — JINCThSI HA 9TUX BETBSIX».
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Puc. 420. [lnaBHOEe cBATUINIIE cMHTOM3Ma — XpaM Uca,
MocBsileHHbI 6ornHe CostHIla AMaTapacy

CuHTOM3M, KOH(YILIUAHCTBO U OYIIU3M SIBJISIOTCS HarboJjiee APeBHUMU
penurusimu BoctouHoii u FOro-BocTtouHolt A3uu (TeppuTopuii, Hanbosee
OJIM3KUX K morudiiemMy KoHTUHeHTY My). HamoMHMM, 4TO CMBIC OyIauii-
CKOTO YYEHMSI B TOM, UTOOBI CAMOMY CTaTh CYACTIMBBIM U TOMOYb CTATh CUACT-
JINBBIMU BCEM OCTaJIbHBIM KUBBIM cyllecTBaM. CuacTbe B OyaIu3Me Mmpu-
paBHUBaETCS K CBOOOJIE, MMOKOIO U PACKPBITUIO aOCOJIIOTHOM peaqbHOCTH.
CnoKO#HBIN, CBOOOAHBINM M BOCIPUHNMAIOLINI pealbHOCTh 0€3 KaKUX-JI1-
00 MaJIeMIIMX MCKaXXeHUI Yea0BeK, Ha3biBaeTcs bymnma. OcHoBoIoaramo-
IUMHU npuHIMnaMu punocodun KoHdyLus SBsI0TCs J11000Bb K OJIMXKHE-
MY, TYMaHU3M U 0J1aropojiHOE MbILIJIEHWE, IepKalllMecss Ha BHYTpeHHeH 1
BHEIIIHEN KyJIBTYpe yesioBeka. YenoBekoaooue no KoHby1no — 3To ymeHue
JepXKaThCs JOCTOMHO B JIIOOBIX OOCTOSTEIbCTBAX, YMEHUE YITPABJISITh JIIOIb-
MU, MUJIOCEPINE Y YBaKEHUE KO BCEM JTIOASIM 0e3 UCKITFOUeHUSI, yMEHUE BHY-
11aTh JOBEpUE U ObICTPO MPUHUMATH PELLIEHUs] B TPYAHbBIX CUTYyaIUSIX.
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3AKNNIOMEHUE

HexoTopple ncciemoBaTen CTaBAT IO COMHEHUE HATMIKE TPEBHE BbI-
COKOPA3BUTOM LIMBUJIU3ALIUU TTOTOMY, YTO, TIO UX MHEHUIO, OTCYTCTBYIOT 10-
KazaTeJIbCTBA BOTIOLIMOHHOTO Pa3BUTHS TaKo# IuBMIM3anu. Ho tak
570? UTOOBI MOHUMATh JIOTUKY ACHCTBUI MpeAcTaBUTeIeH IpeBHE BICOKO-
pa3BUTON UBWJIM3ALIMHI B PA3IMIHBIX 00JIACTSIX — CTPOUTEIBLCTBE, SHEpre-
THUKE, TOPHOPYIHON U MEeTAJLTypruueCcKoil MpOMBIIILIEHHOCTH, BO3AYyXOILa-
BaHUM, PAIUOCBI3H M IPYTMX O0IACTIX, HAO MIPEICTAaBUTh T€ YCIOBUS CY-
1IECTBOBAaHMSI, B KOTOPbIX OHM Haxoauauch. Ciaeayer HayaTh ¢ TOTO, YTO
MePUOANYECKIE U IIPOIOKUTEIbHbBIC (ITMBILIMECS CTOJIETUSIMU ) COVKEHUS
Jlynsbl ¢ 3emineii, koraa JlyHa ele He sIBsiIach CIYTHUKOM 3€MJIM, COIPO-
BOKIATMCH HETIPEICKa3yeMbIMA M MTHTEHCUBHBIMU METECOPUTHBIMU OOMOAp-
JUPOBKAMU (BBI3bIBAIOIIIMMU MHOTOUYMCIEHHBIE TTOXKAaphl) U pa3pylInuTe/b-
HBIMM 3eMJICTPSICEHUSIMU, BEIHYKIIATN HAIITHX TTPETKOB M3BICKMBATD d(PheK-
TUBHbIC CPEICTBA 3aILMUTHI JJIsI ce0s1 1 CBOUX MOTOMKOB.

ITpuponHbiM 3HEKTUBHBIM CPEACTBOM 3alIUTHI OT METEOPUTHBIX OOM-
0apaAUpPOBOK 1 3eMJIETPSICEHUIA 1JTsI HALLIMX TTPEIKOB SIBJISLIMCH €CTECTBEHHbBIC
nemepsl. [1py aTOM Tierepsl B TOpHOM MECTHOCTH SIBJISITUCH HaIeXKHOT 3a-
LIMTOM 1 OT LIyHaMU, BO3HUKAIOLIUMU U3-32 TPaBUTALIMOHHOTO OTPhIBA MPU
nepuoandeckux yaaaeHusx Jlyaer ot 3emin. OgoMallHUBAHUE KUBOTHBIX
M UX 3allUTa B Tielepax, a TAakKe BbIpallliBaHUE ChbeA0OHBIX OBOILEH U (DpyK-
TOB Ha yJ9acTKax BOJM3HU OT TeIep, MOJOXKMBIIIEe HaYalo TEPPACHOMY 3eM-
Jiee U0, TTIO3BOJMIN U30eKaTh NepedoeB B MOJYYeHUN MTPOA0BOIBCTBUS
MpU KaTaKIn3Max.

CrieaytouM eCTECTBEHHBIM 111aroM K 0e30MacHOMY CYILIECTBOBAHUIO SIBU -
JIOCh CTPOUTENIHCTBO MIPEAKAMM Ha BO3BBIIIIEHHOCTSIX 3aIlIMTHBIX MCKYCCTBEH-
HBIX «IIeIIeP» — KypraHOB ¢ BHYTPEeHHUMU noMeleHusiMU. KypraHsl repBo-
HavYaJIbHO BBITIOJHSINCH U3 TPYHTA, TAIbKU U €CTeCTBEHHBIX KaMHel. Ha
3TOM CTAAWU y HAIIMX MTPEAKOB JOJKHO ObLIO MOSIBUTHCS MOHUMaHUE BaXK-
HOCTHA KaMEHHBIX MaTepHUajioB M UX TOOBIYM JIJIST CTPOUTEIBCTBA 3aIIUTHBIX
coopyXeHUH. B aTOT nmepuo, BEposSTHO, peBOJIOLIMOHHBIM SIBUJIOCH OCBOE-
HUE TUTABKY METAJUIOB M U3TOTOBJICHME XKeJIe3HBIX OPYIMil TPYyIa — MOJIOTOB,
JIOMOB, Kaitno u T.1. CTajlo BO3MOXKHBIM J00bIBATh JIJIs1 3aIIIUTHBIX KYpraHOB
JIOMaHBIN KAMEHbB B OOJIBIINX KOJTMIESCTBAX, @ TAKKE BBITIOHSATD ITOI3¢MHBIE
MoMelIeHUsI BHYTpU KypraHoB. Bce 3To TpeboBaio 60161100 (hU3MUecKoro
Tpy/Aa ¥ BBIHOCIMBOCTH, a TaKXKe... pa3BUTHS Mo3ra! Bo3HMKITO MTOHMMaHue
BaXKHOCTU KauecTBa METAJIJIOB U UX CILJIABOB ISl MPUMEHEHUS B CTPOUTEb-
CTBE 3aIIUTHBIX coopyxkeHmit. CiieayeT o0paTuTh BHUMAHKE, 9TO CIEICTBH -
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SIMM JJIMTEJIbHOTO HaXOXAEHUS B TEMHBIX Melepax U B TOCTPOEHHBIX 3a-
IIUATHBIX KypraHaxX ¢ HEBbICOKMMHW BHYTPEHHUMU HAA3EMHBIMU U OA3EM-
HBIMU MTOMEIIEHUSMU SIBUJIMCh CBETJIasl KOXa W roJiy0o 1IBET IJ1a3, a TAKXKe
HEBBICOKMI POCT U YKPEIUICHME MBIIIIL U KOCTEM HallMX NpeakoB. O4yeHb
3HAKOMBbIE XapaKTEPUCTUKM... IJISI HeaHIepTalblieB, He mpaBaa au?!

Creayolym peBOJIIOLIMOHHBIM IIarOM B pa3BUTUU APEBHEN [IMBUIU3ALUN
SIBWIOCH BO3AYXOIUIaBaHUE, KOTOPOE, BEPOSITHO, MOSIBMJIOCH PAHbILE 3JEK-
TprdecTBa. Halm npenku moHsI, 4TO TPaHCITOPTUPOBATh OTPOMHBIE U TSI~
JKeJIble KAMEHHbIE INIBIOBI MOXKHO C MCITOJIb30BaHMEM 000JI04eK, 3aII0JTHEH-
HBIX JIETKUM ra3oM. BeposiTHO, mepBOHaYaIbHO TAKMM T'a30M SIBJISLIICSI BOJIO-
pox. Bo3myxoruiaBanue pa3BuBaoCh OT YIPaBIISIEMbIX C 3eMJI BO3AYLIHBIX
1IapOB A0 AUPUXKaOeil (Iocae OTKPBITUS BJIEKTPUIECTBA U TOSIBJICHUS
BJIEKTPOJABUTATENCI).

N3ob6peTeHre 21eKTpUYECTBA SIBUJIOCH CJEAYIOIIMM IIIaroM B Pa3BUTUM
JIpeBHEN HMBUIN3alUU. BeposiTHO, mepBhIMU NCTOYHUKAMHU 3JIEKTPUIECTBA
SIBJISLTMCh TeHEepaTophl, padoTalollre Ha Chipbe U3 yrieBoaopoaoB. [1o3xe
MOSIBUJIMCH Ta30BbIe TYPOMHEBI. B 3TOT mepuon cTana pa3BuBaThCs HOA3EMHasI,
3allUIIeHHAsI OT METEOPUTHBIX 0OMOApIMPOBOK, siA€pPHAst SHEPreThkKa. DTo
ObLT €eMIMHCTBEHHBIN BU TJ1I00aJIbHOM IIJIAaHETAPHOM 9HEPIeTUKM, KOTOPBIi
MOT MCHOJIb30BaThCsI HAIIMMU TIPpeIKaMU IIPU METEOPUTHBIX 00OMOaparupoB-
Kax. [IpenmnonoXxuTeabHO, MHOTOUYMCIICHHBIE CTYIIeHYaThle KOI0AIbl B MH-
nuu v [TakucraHe ¢ ocTaTKaMM TSKEJION pagroaKTUBHOM BOAbI MOTJIN SIB-
JISITHCS MOA3eMHBIMUA MUHU-ADC ApeBHEN HUBUIN3ALIUNA.

DNeKTPOUHCTPYMEHT MO3BOJINUJ HaUYaTh KAU€CTBEHHYIO 1OOBIUY M 00pa-
00TKY KaMeHHBIX MaTepuaioB. [Ipu cTponTenbCcTBE ITOMEIIEHU BHYTPU
KypraHOB CTaJIM UCIOJIb30BaThCsl 00paboTaHHbIE KaMeHHBIe Oioku. Cranu
BO3BOAUTLCS 3aLIUTHBIE COOPYKEHUS B BUIE MAPAMMI, C TIOA3EMHBIMU 1 HAI -
36eMHBIMM BHYTPEHHUMH TTOMEIICHUSIMU, OTAEIaHHBIMU 00paboTaHHBIMU
KaMeHHBIMU 0J10KaMu 1 TumTamMu. CaMy MUpaMUIbl BEIIOJIHSIJIUCH U3 JIO-
MaHOIr0o KaMHS M CHapy>KM OTIEJIbIBAJIMCh 00paOOTaHHBIMU U TIIATEJIbHO
MOJOTHAHHBIMU APYT K APYTY KaMeHHBIMU OJioKaMu. [J1s1 TOAIIOPHEIX CTEH
U IPYTUX COOPYKEHUI CTajla UCITOJIb30BAThCS MOJUTOHAIbHAS KAMEHHAs
KJIanka. BepXHsist yacTh IOA3eMHBIX COOPYKEHUI B TPYHTE CTaJIa BBIITOJI-
HSITbCH B BUIIE apKU, HO B KOHCTPYKIIUSIX U3 KAMEHHBIX MaTe€pUaJioB apKa
elle He IIPUMeHsJIach. B moMelleHrsIX KypraHoB U MAPaMUJL ITOSIBUIOCH
BJIEKTpUYECKOe ocBelleHue. Jupuxkadin, 000py1oBaHHbIE TAa30BbIMU TYp-
OMHAMM U BJIEKTPOJBUTATESIMU, TTO3BOJISIA BBITIOJHSITH PaOOTHI C KAMEH-
HBIMM MaTepuajgaMu, C UCII0Jb30BaHUEM JIEKTPOMHCTPYMEHTOB Ha 100011
MECTHOCTHU 1 Ha 00JIb1IKX BbicoTax. K aToMy nepuoay BpeMeHHU ciieayeT OT-
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HECTHU U MCITOJIb30BaHUE TBEPABIX aJIMa30B, B TOM YMCJIC M1 METEOPUTHOTO
MPOUCXOXKICHUSI, 1JIsI TOOBIYM U 00PaOOTKM KAMEHHBIX MaTepUaIoB.

IIpumepHo 22 THIC. I€T HA3a, MOCJIe KaTacTPO(UIECKOTro MageHUSI OTPOM-
HOro actepouja B pailoHe Tuxoro okeaHa, yHUUTOXMBILIETO METPOTMOIUIO
IpeBHEH MMBWIN3AIMY Ha KOHTMHEHTe My 1 yacTu KOJIOHUI B Me3oaMe-
puKe U A311, TEXHOJIOTMYECKOE Pa3BUTUE LIMBUIM3ALIMM BPEMEHHO MTPUOCTa-
HOBUJIOCH, HO 3aT€éM CHOBa BO300HOBWJIOCH. LleHTpaMu nanbHeliiiero pas-
BUTHS IMBUIU3ALIMY CTAJIA TEPPUTOPUU COBPEMEHHBIX cTpaH — Kambomxu,
Nuauu u Erunta, a nosxe — CpenuzeMHoMopbs. [Ipogomkuiock ctpou-
TEJILCTBO 3aIIUTHBIX KAMEHHBIX TUPAMUI U MacTad ¢ MOA3eMHBIMU U Hall-
3¢MHBIMU BHYTPEHHUMU TTomelieHUsIMU. [1osiBUTMCh HOBBIE BUIbI KAMEHHBIX
coopyxeHuit (puc. 421), B KOTOPBIX COUETATNCh apXUTEKTYPHBIE (POPMBI
MUpaMUI U OYAYIIUX «AaHTUYHBIX» XPAMOB.

Puc. 421. KameHHoe coopyxeHue B AHTKOp-Bat. Kamb6omka

Cranu co3aaBaTbcsl CKaJIbHbIe KAMEHHbBIE COOPYKEHUS U BBITTOTHSIIUCH
paboThl 10 POPMUPOBAHUIO JIOCKUX MOBEPXHOCTEN CTOTOBBIX FOp ISl UX
o0ycTpoiicTBa. B aTOT ke repuo, BeposSITHO, ITOSIBUIACh U PaJlOCB3b.

OuepenHoe commxenue JIyHb ¢ 3emiteit mpuMepHo 16 ThIC. JTeT Ha3anm
OBLIIO, BEPOSTHO, OTHOCUTEIHLHO CITOKOMHBIM, 0€3 MOIITHBIX METEOPUTHBIX
0oMOapIMPOBOK M CUJIBHBIX 3emieTpsiceHuii. [1pu ynanenuu JIyHbl oT 3em-
JIA ¥ TPaBUTAIIMOHHOM OTPBIBE IyHaMH, KOHEYHO, TOJLKHBI OBLTA BO3HUK-
HYTb, HO UX HalpaBJieHUE, 2 BO3MOXHO U MOIIIHOCTb, JOJKHbI ObUTU U3Me-
HUTbCSI U3-3a MOJIOKEHWSI OCU BpallleH!sT 3eMJIU MPU KaTakanu3Mme 22 ThiC.

397



JieT Ha3al. MoXHO TOJIbKO KOHCTaTUPOBATh, YTO HALIW MPEAKU YCTTOKOWIUCh
(oueHb MpexaeBPEeMEHHO!) U CTaJlu CTPOUTH MEHEee HaZleXHbIe U HeCcelCcMOo-
CTOIKHE, HO OY€Hb KpacuBble U KOM(DOPTHbIE KAMEHHbIE HaJI3€MHbIE COOPY-
keHust. [ToBceMecTHO cTajii MPUMEHSITLCS APXUTEKTYPHO BbIpa3UTeSIbHbIE
apOYHbIe KaMEeHHbIe KOHCTPYKIMU. [TosiBUIaCh TEXHOIOTUS MTOJTYYEHUS UC-
KYCCTBEHHBIX KAMEHHbBIX MaTepUAJIOB, MPEBOCXOASIIMX 10 CBOMCTBAM MTPU-
pO/IHbIE KAMEHHbIE MaTepUualibl. B MaccOBOM MoOpsiiKe CTaJIM OTJIMBATHCS U3
KaMEeHHBIX CMeceii BEJTMKOJIETTHbIE CKYJIBIITYPbI JIIOJel 1 XKMBOTHBIX. CTajin
KCITOJIb30BaThC TOJ1 CEJIbCKOE XO3IMCTBO HE TOJIbKO OTpaHUYE€HHbIE TEPPU-
TOPUHU B ropax (TeppacHoe 3eMJieiesiue), HO U OOLIMPHbIE pAaBHUHHbBIE Tep-
putopuu. Eciu npeaiiecTByonmMii nepruoa BpeMeHU 1IMBUIM3ALIUS UCKala
Hanbosiee 3PHeKTUBHBIEC CITOCOOBI 3aLIMTHI HACEJIEHUSI OT METEOPUTHBIX
00MOapIMPOBOK U IlyHAMMU, TO HA JAHHOM 3Tare BCe TEXHUYECKNE JOCTUXKE-
HUSI HaNpaBJIsIMCh Ha o0ecriedyeHUue KOM(MPOPTHBIX YCJIOBUI CyILIECTBOBAHUS
HaceJieHUs1. BeposSITHO, B 3TOT IEpUOJL OCHOBHBIMU HOCUTEISIMUA MH(DOPMa-
LMY CTaJId U3Jeusl U3 OymMaru, KOTopble ObLTM YHUUTOXKEHBI ITPU MoXKapax
BO BpeMsI MOIIIHEHI1Ieil MeTeOpUTHOM OOMOapAUPOBKY ITPU OUEPeTHOM COJTU-
sxeHuu JIyHbl ¢ 3emiieit npuMepHo 12,8 Toic. JieT Hazan. CoxpaHUIUCh TOJb-
KO YacTHIIbl 3HAHUI BBICOKOPA3BUTOM 1IMBUIM3AlIMW, KOTOPbIE ObLIX OTO-
OpakeHbl Ha KAMEHHBIX U3/IEJUSIX, B TOM UMCJIE IPEBHUX KAMEHHBIX XpPaMOB.
g cBoero BpeMeHU KaMEeHHbIEe XpaMbl SBJISJIUCh XpaMaMy 3HaHU#. 13-
BECTHBII MHINMCKUI UCcaenoBaresib MoxaH 0OHapyX1Jl B MHAWMCKHIX Xpa-
Max CKYJbITYPbl, HA KOTOPbIX TTOKa3aHbl pacpoOCTpaHEHHbIE OOJIE3HU U
crnocoOnl ux jJeyeHus. B xpame Tupymasm (roxkHass MHaMsT) Ha KaMEHHBIX
KojioHHax umetorcs pucyHku JJHK u 6enka, Tomorpadum paka rpyau y XeH-
LLIMH, CYyppOraTHOro MaTepUHCTBA, UCKYCCTBEHHOTO BbIpalllMBaHUSI IeTEN, a
TaK>Xe FreHeTUYeCKOM MoIu(UKaIIMK XKMBOTHBIX. B Ipyrux xpamax uMeroTcst
TeXHUUYECKUEe U300paxkeHUsI MOPCKHUX Y3JI0B JUIsl KperleHUsT KopaOeabHbIX
cHacTeil. B oTHOM 13 XpaMOB MHTEPECEH PUCYHOK, ITOKA3bIBAIOIIM I TOMOIIb
CJIOHOB CJIOHMXE MPU poxkaeHUU ciioHeHKa. M mo3xke MoxaH BBISICHWII, YTO
Takoe JEWCTBUTEbHO MPOUCXOIUT y cIoHOB. CrieayeT 100aBUTh, YTO IBO-
JIIOLIMS )KMBOTHOT'O MUpa MoKa3aHa Ha KAMEHHOM rormypamMe orpajbl OTHOTO
M3 XpaMoB B ropojie Maxabanunypam. A Ha KAMEHHOM IJ100yce, HaliIeHHOM
B nienepe B DkBagope B 1984 1., UMeIoTCs CylIeCTBEHHbIE OTIMUMS B KOH(PU -
rypaiuu MaTepuKoB OT UX COBPEMEHHOIO cOCTOsIHUSA. Ha pa3HbIX KOHTU-
HEHTaxX, Ha CTeHax Mellep UK KaMEHHbIX U3JeNsIX UMEIOTCSI TEeKCThI, KO-
TOpPBIE IO HACTOSIIIIETO BPEMEHU elle He paciii(ppOBaHbI.

[Tepuon BpemeHu oT KaTakyinama 12,8 ThIC. JIeT Ha3aj 1 0 rpaBUTALIMOH-
Horo 3axBata JIyHbI 3emJeii mpuMepHo 11,5 ThIC. JIeT Ha3aa U IpeBpallieHus
JIyHBI B ciyTHUK 3eMJIM IOCTaTOYHO TOJHO, B TOM YUCJIE U B TEXHUYECKOM
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OTHOIIIeHUHU, ontiucaH [1naronoM B nuasnorax «Kputuii» u «Tumeii». 9to ne-
pUOJIl TEXHUYECKOM Jerpajaliui OTAeJAbHbBIX TocyaapcTB (ATJaHTUABI, TTpa-
Tpeunu, nmpa-Erurmra u ap.), BOZHUKILMX IT0C/Ie (PaKTUUECKOTO YHUUTOXKEHUS
eaIUHOM 3eMHOI LIMBUJIM3aLMU IIpU KaTakiau3me 12,8 Toic. jieT Ha3an. [1pu
atom I1naToH obpaiiiaeT BHUMaHKWE Ha TTIOCTEIIEHHBIH MTePeXo/] OT UACOJIOTUN
«0OTOB» (HEMHOTOUYMCIEHHBIX OCTABIINXCS MTPeICTaBUTENIEH BBICOKOPa3BU-
TOM LIMBUJIM3ALIMM) K UACOJIOTMU TPOCThIX cMepTHBIX (Homo sapiens). U eciiu
WJICOJIOTHS «O0TrOB» 3aKJItouajach B pa3yMHOM yIPaBJIeHUN rOCy1apCTBOM U
TAPMOHUYHOM COCYIIIECTBOBAaHUM JIIOJIEH, TO UACOJOTHS TTOCTETHUX 3aKITIO0-
yajach B IPUMEHEHUU BOEHHOW CUJIbI IJIs1 TOCTUXKEHUST CBOUX 1iejieit. DTa
WIEOJIOTHS CTajla BeAyllleil Ha Bce MOCIeIYIONINe ThICSYEIeTHs, BKIoUast u
Hamu nHU. U ecay TeXHOJOruu ApeBHe LIMBUIN3ALMU TTOCTETIEHHO pa3-
JUYHBIMU MTyTSIMU YCIIEITHO BOCCTAHABIMBAIOTCS, TO 3TOTO HEJIb3sI CKa3aTh
00 uaeosioruu «6oros». BeposiTHO, Hanbos1ee rpeycriesia B BOCCTAaHOBJIEHU
HUIEOJIOTUU «OOTOB» TEXHOJIOTMUECKU pa3BUTasI SIMOHMS ¢ MUPOBO33pPEHUEM -
CUHTOU3MOM. [JTaBHBIM MTPUHIMIIOM CUHTOM3MA SIBJISIETCS )KU3Hb B COTJIaCU U
C TIpUPOI0H U MoaAbMU. ZKU3HB SIBJISIETCS €CTECTBEHHBIM 1 BEYHBIM KPYTo-
BOPOTOM POXJIEHUS U CMEPTH, Yepe3 KOTOpble BCE B MUPE MOCTOSIHHO 00-
HoBasieTcs. [ToaTomy JItoasIM HeT He0OXOIMMOCTH UCKATh CITACEHUS B IPYTOM
MUPE, UM CJIeIyeT TOCTUTaTh FTApMOHUU B 3TOM XU3HU. CrenyeT OTMETUTD,
YTO 110 MUPOBO33PEHUIO JOCTATOUHO OJIM3KM K CUHTOU3MY PEJIUTUU — WH-
JUHACKUI OyIIU3M M KUTaiicKoe KOH(PYLIMaHCTBO.
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