AM. KOPXKEHKOB, A.C. JIAPBKOB,
A.H. OBCIOYEHKO, O.10. COKOJIOBA
A.M. KORZHENKOV, AS. LAR’KQV,
A.N. OVSYUCHENKO, O.YU. SOKOLOVA

CJIEJbI CUJIbHBIX 3EMJIETPSICEHUI B PYUHAX
BOCIIOPCKOI'O TOPOJA HUM®ES!
TRACES OF STRONG EARTHQUAKES IN RUINS OF THE
BOSPORUS CITY OF NYMPHAEUM

1. BBenenne. Apxeo0ruueckasi 1 HCTOPUYECKAs H3YYeHHOCTh

Topomumnte Humdeit (puc. 1) pacmonoxeHno Ha HEOOIBIIIOM CKaIMCTOM MBICY Ha Oepery
Kepuenckoro nmponusa. [lnogopoare okpykarolyx 3eMellb 1 HAJTMYKUE B TOPOJIE XOPOILIeh
raBaHW CIY)KWJIM OCHOBOW OJarocoCTOSHHUS ero >kureiedt m obecmeunmmm Humdero
MOJIOKEHHME BAYKHOTO TOPTOBOTO IIEHTPA, OJHOTO U3 BEAYIIUX SKCIOPTEPOB OOCHOPCKOTO
xneba. 3emitenenne W XJieOHAs TOPTOBIS OKa3aldM BIWSHUE W HA XapakTep KYJIbTOB,
MOJYYHBIINX PacpoCTpaHeHHe B cpene ropokaH. B Humdee oTKpbITO 0OHO M3 cambIx
panHuX B [IpuvepHOMOpbE CBSATHIIMIN MOKPOBUTEIHHHIILI 3EMIICNENbIECB JleMeTphl.
[epBbIe XKEePTBOMPUHOIICHHS TPOUCXOIUIN OKOJIO PACCEIHHBI CKaJbl, a IEPBOC 3MaHHC
CBATHJIMIIIA TIOCTPOEHO 0K0jI0 cepenunsl VI B. 1o H.9. [Xymak, 1952, ¢. 258; 1962, c. 42]. B
KOHIIE TOTO JKE€ BeKa CBATHITUIIE CrOPEJIo, a Ha €0 MeCTe BO3BeIeHO HoBoe. B cepesmae V B.
JI0 H.3. CBATWIIUIIIE MTPEITOIOAKHUTEIBHO IOTUOII0 OT 00Baia HABHCAIOIIEH Hal HUM CKaJlbl,
Ha ATOM JK€ yJacTKe TIPOU3O0IICI APYTOH 00BaII, COMPOBOKIABIITHICS pa3phIBOM CKaTLHOM
Ipsizibl, B KOTOPOM TIOCIIe ObLTa BRICTPOEHA CTE€HA — OTpajia HOBOTO CBSTWIHINA [XyIsIK,
1952, c¢. 262; 1962, c. 48]. BV B. 110 H.3. B TOpOjie BEAETCS OONBIITOE CTPOUTETBCTBO,
MEPECTPANBAIOTCSA KCBATHIIMINE KaOMpoB» U «cBsatunmiie Adporute» [Xymax, 1962,
c. 19, 25-26, 30]. B mepBoit monosure |1V B. 10 H.3. MpoucXoauT npucoeanuerne Humpes
k Bocropy. ComntacHo DcXuHy, 3TO MPOU3O0IILIO B pe3ysbraTe H3MeHbl [ IIOHa, cAaBIIero
ropon Bocmopy, 3a uTo oH moayuma B Harpamy mecreuko Kemsr [Aesh. 11, 171-172].
CrenoBarenbHO, JAHHOE COOBITHE JIOJDKHO OBIIIO MPOU30HTH MUPHBIM ITyTeM. Ho B pa3HbIx
paiioHax ropoja MpoCIeKUBAIOTCS CIEbI MTOXKAPOB U pa3pyIleHHH, KOTOPbIE TAaTUPYOTCS
nepBoii momosuHoi IV B. 10 H.5. [Cokonora, 1999, c. ]. K sToMy ke BpeMeHH OTHOCHTCS
paspymenre ceatuanimia Jemerpsr [Xymak, 1952, c. 270; 1962, c. 53]. Onnako Bckope
ropoji ObUT BOCCTAHOBJICH. APXHUTEKTYPHBIC OCTATKH 3TOTO BPEMEHH CBHJIETECIHCTBYIOT
00 WHTEHCUBHOM CTpOHTENbCcTBE. Bo BTOpoit momouHe 1V B. 1o H.5. Humdbell okpyxen
KPEMOCTHO# cTenoi [Xymak, 1962, ¢. 33-35; Yucros, 1999].

Cearunume JleMeTpbl u psii JPYyTUX COOPYKCHUH TPEKPaTHUIIN CYIIECTBOBAHUE
B lll B. mo H.3. B 3T0 ke BpeMms moaBeprcst pa3pymieHUIO apXUTEKTYPHBIH KOMILICKC

1 COop moeBBIX MaTePHAIOB M HAIMCAHHUE 3TOW CTAThH CTAN0 BO3MOKHBIM MPH (DHHAHCOBOM MOIICPIKKE
rpanta POOU Ne 15-05-06197.
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Ha IOKHOM CKJIOHe HuM(eiickoro maro (cBsatwinmie Adpoxutsl HaBapxwuisr),
BO3BeleHHBIH B |V B. 710 H.3. PyCTOBaHHBINH [IOKOJIB 3TOTO COOPYKEHHUS MO3THEE OBLI
BKITIOUCH B 000pOHUTEIBbHYIO cucTeMy ropona [Coxonosa, 1999, c. 68-71]. Pazpymenus
ABOpLOBOTO aHcaMmOmns ropel Mutpuaar B [lanTnkanee Ha pyOeke mepBOi M BTOpPOW
gerBepreit |11 B. 10 H.9., Kak W paspymieHus cBaTHauI B Humdee, naTepnpeTnpyroTcs
Kak MOCHenCcTBHA Katactpoduueckoro semuerpsicenus [Coxonmoa, 1999, c. 68-71;
Toncrtukos, 1999, c. 72-75].

K xonmy Il B. 10 H.3. IPOMCXOAAT U3MEHEHUS B SKOHOMUYECKOH KH3HU TOPO/a, BO3-
pacTaet posib BUHOTPAIapCTBa ¥ BUHOJIEIHS, YTO TIO3BOJIMIIO TOBOPHTH O TOBAPHOM Xapak-
Tepe npousBoncTsa BuHa B Humdee [Coxonosa, 1999, c. 68—-71]. Becpma nporBerasime
CeNbCKHEe MeCTHOCTH BOKpYT HuMdest, kak u B qpyrux paifonax bocnopa, BeposTHO, manu

B pe3ynbTare HaOera cCKuoB U capMaTroB BO BTOpoil monouHe || — Havama | BB. 10 H.3.
[Bunbko, 2003, c. 184].
[lepuon | — nepBoit monoBunk! Il BB. H.3. B HuM(ee, kak 1 B apyrux 0OCIOPCKUAX

roposiax — 31M0Xa BTOPOTO pacuBeTa. 3/1eCh MPOBOAATCS OOJIBIINE PaOOTHI MO MeperIaHu-
POBKE ropojia ¢ COXpaHEHHEM, OJHAKO, OCHOBHBIX MPUHIIUIIOB 3aCTPOWKU TPE/IICCTBY-
IOIIUX MEPHOIOB. B IeHTpaibHOM YacTH ropoaa BO3BOIUTCS PSA IOMOB, pa3ieléHHBIX
HeOonpmmmu ynoukamu [AT'CII, 1984, c. 65]. IlepBoii monoBunoi |l B. natupyrorcs pas-
pymennst B neHTpanbHoi yactu Humpes [Cokonosa, 1999, c. 68-71]. Onnako cienos
HOBBIX YKPEIUICHUH MJIM BOCCTAHOBJICHUS CTAPBIX OOOPOHHUTEIBHBIX CTEH BOKPYT TOpoJa
HeT. Hesnauutensubie moctpoiiku |1-111 BB. H.3. CBHIETENBECTBYIOT O TOM, YTO IIEHTPAIb-
Hast 4YaCTh TOpOJia B 3TO BpeMs Oblila MOYTH HE 3acelicHa.

B Il B. H.3. Bocmop, a BMecte ¢ HuM ¥ Humdeii npuxoast B ynanok [[aiinykesund,
1949, c. 179]. Kpusuc 5KOHOMUKH 1 (PUHAHCOB, COKPAIIICHUE BHEIIHEH TOPTOBIH, HEBO3-
MOXHOCTH TTOAJICPKUBATH 000POHOCIIOCOOHOCTh MPUBOASAT K COKPAIICHUIO TEPPUTOPUH
ropoja M 3amycteHuto. KyabTypHbIe CJIOM M CTpOUTENbHbIe ocTaTku KoHna |1l — Hagana
IV BB. H.3. Ha TOPOIUILIE OTCYTCTBYIOT, OHAKO CIy4aliHbIe HAXOAKH MOHET B T'yMYCOBOM
CIJIO€ MOYBHI M TPYIIIBI MOTHJI 9TOTO BPEMEHH CITYXKAaT CBHETEIHCTBOM TOTO, UTO KH3Hb
3nech B Havane 1V B. H.9. emé nponomkanack [['pau, 1999, c. 181].

B VIII-X BB. Ha TeppUTOpUM HEKPONOJS CYIIECTBYeT TIOCEJIeHHe, O YEM
CBUICTEIBCTBYIOT OCTaTKH XO3SHCTBEHHBIX SM W HAaXOJKH KEPaAMHKH CaJTOBO-
Maskoro Tuna [I'pau, 1999, c. 181].

TakuM 00pa3oM, HaMEYCHHBIE K HACTOSIIEMY BPEMEHH OCHOBHBIC BEXU HCTOPHHU
Humdess roBOpsAT 0 TECHOM CIUIETCHHH MOJIMTHYECKOTO M TOPrOBO-3KOHOMHYECKOTO
(baxkTopoB B Cyap0e 3TOro aHTHYHOTO Topoia. B apXeonormdeckux HCClIeT0oBaHUSIX
pPEIKO BCTpPEUAIOTCS MaTepualbl, MOCBSIICHHBIE BO3ICHCTBUIO MPUPOIHBIX (HAKTOPOB
Ha Pa3BHUTHE YEIOBEYECKHX cooOmecTB. B ocoOeHHOCTH 3TO KacaeTcsi KOHKPETHBIX
CBHJIICTEIBCTB TPHUPOAHBIX KaracTpod. JlaHHas cTaTbs MOCBSIICHA BBISBICHHIO
paspylIeHni W TOBPEKIACHUI B CTPOMTENBHBIX KOHCTPYKHIHMAX JapeBHero Humdes,
BBIJICICHUIO M TapaMeTpH3alud B HHUX JAe(opManuil, MpOU3BEICHHBIX CHIbHBIMH
CeiCMUYECKUMH KOJICOaHUSIMHU.
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2. ApxeoceiicMoJioTHYeCKHUe UccienoBanusa B ApeBHeM Humdee

2.1. Ceticmuueckue depopmayuu 6 CmpoumenrbHuixX KOHCMPYKYUAX

O celicMuueckux KaracTpodax BIOJIHE ONPEAETIEHHO CBUAETEIBCTBYIOT BbISIBJICHHBIC
Hamu B 2015-2016 rr. ciienpl crenuuueckux pa3pymeHud U aeQopMannii TOPOICKUX
CTEH, XO3HCTBEHHO-KUIIBIX M KYJIBTOBBIX COOPYXKeHHH (puc. 2).

MBI HCHOJB30BAINM CTAPUHHYIO HJICI0, NPEBPALICHHYIO APEBHUMH KHTAHCKUMU
MOHAaXaMH B IPOCTOM, HO HAAEKHBIA CEHCMUYECKU MHCTPYMEHT. [[peBHUI KUTalCKUI
CEHCMOCKOI OBLJI CIPOEKTUPOBAH MU KaK COCY] C CUCTEMOM MasiTHUKOBBIX IPOTHBOBECOB
BHYTPH, @ TAKXKE C BOCEMBIO IPAKOHAMH, 3aKPEIJICHHBIMU Ha €ro 00Kax U 0OpallieHHBIMU
B BOCEMb Pa3JIMYHBIX CTOPOH cBeTa: ceep, CB, Boctok, OB, tor, 03, 3anan, C3. Kaxprit
JPakoH JiepXall B IAacTH LIapuK. Bcerien 3a 3eMieTpsiCEHHEM MOHAX HMHCIEKTHPOBAI
JPAKOHOB M IPOBEPsUI, KAKOW M3 APAKOHOB YPOHMJ HIAPUK B OTKPBITHIA POT JIATYILKH
BHuU3Y. [lapa — apaxoH u ysrymika, oOMeHsBILIMECS LAPUKOM, — yKa3blBaJla HallpaBicHUE
Ha SMULEHTP 3eMJICTPSCEHHUSL.

DTOT 3aMevaTeNbHbINH ceficMorpad UCIONb3yeT MPOCTON KpUTEpUid, OOBIYHO TpUMe-
HSIEMBIH JUIsl MHTepIpeTalny 0COOEHHOCTEN ceiicMuueckux paspyieHuidi. CoBpeMeHHbIE
o0py1eHus, 00pa3oBaBIINECs MIPH CHIIBHBIX COBPEMEHHBIX 3E€MJICTPSICEHUSIX, PETHCTPU-
PYEMBIX COBPEMEHHOW MHCTPYMEHTAJIbHOM CEThIO CEHCMHUYECKMX CTAHLUH, elle U elle
pa3 yoeanTenbHO MOATBEPKIAI0T BEPHOCTh IPUHLIMIIA CEHCMOCKOTIA.

2.2. Haxnonwvt cmen

W3BecTHO, 4TO cHCTEeMAaTHYECKH HAIIPABJICHHbIC HAKJIOHBI M OOPYIICHNUS CTEH, KOJIOHH,
a TaKXKe TOPU30HTAIBHOE CMELICHWE BEPXHUX YacTe CTPOUTENBHBIX KOHCTPYKLHUI
SBISIFOTCS  PE3YJbTAaTOM CHJIBHBIX 3€MJICTpSACEHMHA. B Takux cioydasx HWKHSA
YacThb CTPOUTEIbHOM KOHCTPYKLHMH CMECTHJIACh BMECTE C TPYHTOM B HalpaBlICHUU
COOTBETCTBYIOLINX CEHCMHMUYECKUX MOJABIKEK, B TO BPeMsI KaK BEpXHHE YAaCTH OCTAIOTCS
Ha mecte Beieactere nnepruu [Korzhenkov, Mazor, 1999]. BaxHo oTMETHTB, 4TO TOKa
apXeoJIOrMYEeCKUE MaMITHUKU HAXOMSTCS IOX HEPEKPBhIBAIOLIMM MX TPYHTOM, HHUKAKHE
BHEIIIHUE BO3JCHUCTBHS, TAKWE KAaK BOMHBI MJIM 3€MJICTPSICEHUS, HE MOTYT NPHBOIUTH K
nedopMannsaM CTPOUTEIBHBIX KOHCTPYKIMIA — HET CBOOOBI AJIsl NEHCTBHS CHJT HHEPLIUU.

CTeHbl IUPOTHOTO MPOCTHpaHus Ha packorne “I™ cUIbHO HAKIOHWJIMCH U BBIABHHY-
JUCh Ha cesep (puc. 3), MepreHIUKYISPHBIC e CTeHbl HAKIIOHWINCH U BBIIBUHYIIUCH Ha
BOCTOK. DTH CTEHbI ObUIN MOCTPOEHHI B | B. 10 H.3. BO3MOXHO, 4T0 OHU OBLIM pa3pyLICHbI
1 TIOBPEXKICHBI IIPU U3BECTHOM 3emiieTpsicennn 63 1. o H.3. CelicMuueckue KoieOaHus
MIPULLIA U3 04ara, pacrojarasiierocs, no-suauMomy, kK CB or Humpes. O6oponurensnas
creda CB mpoctupanus, pacnoiokeHHas BAOJIb I0KHOTO CKJIOHA IUIaTo M (PyHKUHMOHU-
poBaBIiias Ha npoTsuKeHuH | — nepBoit mosoBuus! |1 BB. H.3., OblIa moBpeskaeHa (puc. 4)
yKe JPYTUM CHIIBHBIM 3eMJIETPSICEHHEM, CeIICMUYeCKHE KoJleOaHusl OT KOTOPOTo, 110 Beel
BeposITHOCTH, npuiiu ¢ FOB.

2.3. H32ubv1 cmen 6 nnane

lopuzonranbHoe M3rnbaHue B IUIAHE MNPSIMBIX H3HAYaJIbHO CTEH BO3HHUKAET MpU
CEHCMUYECKUX IBM)KEHHSX, ICHCTBYIOIIMX MEPIEHAUKYISIPHO HPOCTUPAHUIO CTEHHBI,
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LEHTpaJIbHasi 4acTh KOTOPOW HMEET MaKCHUMaJbHYIO cBOOOmy st kKonmeOanumit. Hamn
Obutn OOHapyXXEeHBI MONO00HBIE JeopMalMi KaMEHHOH KJIaJKd BOIOOTBOIHOIO KaHasa
(puc. 5), nponoxxenHoro B 1V B. 10 H.3. DTOT KaHaJ NMPEKpalIaeT CBOE CYIIECTBOBAHUE,
BeposATHO, okoJjo cepenuusl |11 B. 10 H.3. [TomoOHBIe nedopmariu ObuH onricanbl B Pamie
(TTanectuna) npu packornkax Ymasjackoro akBenyka [Gorzalczany, 2011].

KamenHnsIit BOZOOTBOHOM KaHaT ObUT mocTpoeH B 1V B. 10 H.3. [Opu30oHTaNBHBIN H3-
ru0 B IUIaHE K IOTY U CMEILEHUE B TOM K€ HallPaBJICHUH BEPXHEI0 psia KaMEHHBIX 0J10-
KOB BOJOOTBOAHOTO JIOTKa CBUACTEILCTBYIOT O CHJIBHOM CEHCMUYECKOM BO3/ICHCTBUH Ha
3Ty KoHCTpyKuuio ¢ FOFOB. Dra nedopmanus mmena MECTO MPU CHIBHOM 3eMJIeTpsce-
"uu B Il B. 1o H.5.

2.4. Jllepopmayuu ycmoes konooyes

CrutioluBaHue yCTbEB JPEBHHUX KOJIOALEB, M3HAYAIBHO OKPYIVIBIX, MOXKET CIYKHTh
aHAJIOTOM 3JUIHIICONa e(dOpMalliK, HUCIONb3YEeMOro B CTPYKTypHOU reonoruu. Ecmu
OlHa OCb 00Opa30BaBIICIOCS 3JUTUIICA KOPOYE MEPHEHIUKYISPHOM, TO UMEHHO KOPOTKast
OCb COOTBETCTBYET HAIIPABJICHUIO PACIPOCTPAHEHHUSI MAaKCUMAJIbHBIX CEHCMHUYECKUX KO-
ne0aHuii — pacpocTpaHeHus BOJHbI cxatus. [lonoOHas cuctemarnueckas aedopmarus
yCTheB KonojteB V B. 0 H.3. ObUTa OOHapy:KeHa HaMHu Ha packore «B» (puc. 6). 31ech
kopotkast ocb umeer CCB-IOIO3 npoctupanune. Takum 00pa3oM, 1 MakCUMaJIbHbIE CEii-
cMHYecKHe KojeOaHus, 00pa3oBaBIIMECs PU CUIBHOM 3eMJICTPSICCHUH, TPOU30LICIIEM
nocye V B. 10 H.3., paCIpOCTPAHSUINCH BIOJIb 3TOH OCH.

HedopMupoBaHHOE YCThE MPSIMOYTOIBHOM (POPMBI OTHOTO U3 KOJIOALEB OBLIO OTMEUe-
HO HAMH Ha BepxHel miorajke packorna “I™” B Humdee (puc. 7). 3amaaHas cTeHa KOIOAA
(a3. mpoct. — 170°) HakmoHHMIACh K BOCTOKY 1oj] yriioM 80° 4TO TOBOPUT O BO3JCHCTBUM
CWIBHBIX CEHCMHYECKHX KOJIeOaHWH C BOCTOKa *e. BospacT 3Toll cTpouTenbHOI KOH-
cTpykiuu — 1V B. 110 H.3.

2.5. llepopmayuu necmuuunvix mapuieti

[Toxoxxue pedopManii B CBS3M C TOPH3OHTAIBHBIM CXKaTHEM YacTO BO3HUKAIOT MPU
CHJIbHBIX 3eMJICTPSICEHHSIX BJIECTHUUHBIX IposieTax. Eciu cTeHs!, 00paMIIsSIone 1Ie CTHUIHbIC
MapIlli, UCIBITHIBAIOT TOPU3OHTAIBHOE BO3JACHCTBHE, HAINPABICHHOE MNEPIECHIUKYISPHO
K IIPOCTHPAHMIO CTECH, TO OHH JIaBSIT HA CMEXHbIC CTYNEeHU U 1eOopMHUPYIOT UX. Takue
nedopmany ObUTM BCTPEUEHBI HAMH B JIECTHHYHBIX Mapmax |V B. mo H.3. B Humdee
(puc. 8). LLIupoTHO OPUEHTHPOBAHHBIE CTYNIEHH BEPXHET0 MEPUANOHAIBEHOTO JIECTHUIHOTO
Mapllia UCTIBITAIM TOPOLICHHUE, T.€. OHU MOABEPIVIMCH CYOIIMPOTHOMY CXKaTuio. B HIbKHEM
— IUMPOTHOM Maplie OTAEIbHbIC KAMCHHBIC JICCTHUYHBIC OJIOKM MEPHUAMOHAIBLHOTO
MPOCTUPAHUST PA3BEPHYIUCH MO YacOBOM crpenke. «CyMMHUpOBaHHE» 3a(hUKCHPOBAHHBIX
nedopmaryii TOBOPUT O CHIIBHOM CEHCMHMYECKOM BO3ICHCTBHM K OOOMM JIECTHUYHBIM
MapiiaM (a oHM OBUTH IOCTPOCHBI OJHOBPEMEHHO) B1oib ocu 3C3-BIOB.

2.6. Jlepopmayuu kameHHbIX NAUM BLIMOCTIKU

HexoTopsle nccaenoBareny NojaraoT, YTO CUIbHBIE JedopMalii KaMEHHBIX TUIUT
BBIMOCTKHM, BBISBICHHBIC Ha IUIOMIAAAX M BO JBOpax IPEBHHUX TOPOIOB, SIBISIOTCS
CBHJICTEIILCTBOM CHJIBHOTO TOPH30HTAJIBHOTO ceficMudeckoro Bosneicteus [Giner-
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Robles et al., 2009, p. 17-20; Silva et al., 2009, p. 93-121; Rodriguez-Pascua et al.,
2011, p. 20-30]. IMono6HbIe aehopmarivu ObUTH OOHAPYKEHBI HAMH Ha BBIMOCTKE JIBOpa
ceatiimmia Adpoautel HaBapxutel B Humdee, kotopoe 0bu10 moctpoero B 1V B. 70 H.3.
U MPEKPATHIIO CBOE CyIecTBOBaHUE okoio cepenunbl I B. 1o H.3. [['pau, 1984; Skythika].

2.7. Pazeopomul cmen 60Kpy2 6epMUKANbHOU OCU

Pa3BopoThI CTpONTENBHBIX KOHCTPYKIHH (prc. 9). BpamieHus oTaeabHbIX KaMEHHBIX
OJIOKOB MJIM 4acTei CTEH BOKPYT BEPTHKAJIbHOH OCH IO YacCOBOW HMJIM MPOTUB YaCOBOU
CTPEJIKH SIBJISIOTCSI OOBIYHBIM PE3yJIbTaToOM 3eMieTpsiceHusi. OHU BBI3BIBAIOTCS CEHCMU-
YEeCKHMU JIBUKEHUSIMH, JISHCTBYIOIIMMH I0J] YIJIOM (B TUIaHE) K CTEHE COOTBETCTBYIO-
IIEro HamlpaBlieHHs. BpalieHus: CTpOUTENbHBIX SJIEMEHTOB BOKPYT TOPH30HTAIBHOM OCH
TaK)Ke MOTYT HaOJIOAAThCS B MOBPEKACHHBIX 31aHUIX. OHU MOTYT OBITH BBI3BAaHBI BbI-
CBOOOXKJICHNEM HEpaBHOMEPHBIX HAlpsDKEHHH, HAKOMUBIIUXCS B cTeHax [Korzhenkov,
Mazor, 1999, p. 62-72].

[Tpoctupanne HWXKHETO psga KaMHeH, octaBmierocs in Situ — 85°, moBepHyBIIHMiics
¢bparmenT crensl uMeet npoctupanue 90°. DT 3amMepbl TOBOPAT O TOM, YTO ceficMuue-
CKHe KoJICOaHMS pacIpOCTPAHSUIUCH MO/l HEKOTOPBIM YIJIOM K II€pBOHAYAILHOMY MIPOCTH-
paHuio cTeHsl, T.e. B1oabs ocu BCB-3103.

2.8. Pazbumole kameHHble 00KNA0bI 0BEPHBIX U OKOHHBIX NPOEMOB

Pa3peIB 1 cMeIIeHnEe CTPOUTEIBHBIX 3JIEMEHTOB. TpemuHbl (MHOTAA CO CMEIICHHEM)
B JIBEPHBIX ITOPOTax, MOJOKOHHUKAX, & TAaK)KE B ABEPHBIX U OKOHHBIX TEPEKPHITUSIX BbI-
3BIBAIOTCS CEHCMHYECKUMH JIBIDKCHUSIMH, JIEHCTBYIONIMMH TapajljIeIbHO YIIOMSHYTHIM
cTpouTenbHbIM d5eMenTam [Korzhenkov, Mazor, 1999, p. 62—72]. Tak, Hamu HabIrOIANICS
pa3pbIB (IpaBbIil CABUT) M CMeEIIeHHE HA 15 cM psiaa KaMEeHHOW KIIAJKH, BBIOJIHSBIICH
POJb CTyMeHH B ofiHoM 13 niometenuit 1V B. 10 H.3. (puc. 10). [Ipoctupanue crymnenu 75°.
Oxazanuch pa3OUTHIMU 1 HAJIBXO/IOBBIC YUACTKU CKaJIbl HaJl KaTakoMOaMu HUM(EHCKOTo
Hekpornons (puc. 11).

UccnenoBanus HIM]EicKOro TPYHTOBOTO HEKPOITOIs MpoBoAwiauchk B 1973-1978 rr.
Humdeiickoit sxcnenunueit [ocynapcrsennoro Opmutaxa noa pykosonactsom H.JL. ['pau
[[pau, 1999]. BrisBiennble morpedCHUS AATUPYIOTCS BpeMeHeM OT cepeaunbl VI B.
10 H.3. 10 nepBoit Tpetr |1V B. H.3. Pa30uTbie moporu u HaaABXOJOBBIC YaCTH KAMEHHBIX
CKJICTIOB CBHIETEIBCTBYIOT O CyOIIMPOTHOM HANpaBICHHH CEHCMHYECKHX KOJEeOaHWi,
pacnpoCTpaHsBIIMXCS MapaIeTbHO 1e()OPMUPOBAHHBIM CTPOUTEIBHBIM KOHCTPYKIIHSM.

2.9. Creo3Hble mpewunbl, ceKyujue HeCKOIbKO CMpOUMeNbHblX O10K08 HACKBO3b

TpemmHbl, MpoOUBalOIINE HACKBO3b HECKOIBKO COCETHHX CTPOUTEIBHBIX OJIOKOB
WM JTaKe 1elyto cTeHy (JOintS), CBUIETeNbCTBYIOT O CHIIBHOM 3eMileTpsiceHnH. Koneuno,
10100HbIE TPEIUHEI 00pa3yI0TCs TAKKe ITPU B3PHIBAX M BO3/ICHCTBUU TAPAHOB, HO HUKOTIA
CO BpeMeHeM Ipu ctatndeckoii Harpyske [Korzhenkov, Mazor, 1999, p. 62-72]. B maccoBom
MOPS/JIKEe TaKHe TPEUIMHBI 00pasyroTCsl B CTEHAX, MPOCTUPAIOIIUXCS MapaIeIbHO OCH
pacnpoCcTpaHeHHsI MAaKCUMAITbHBIX celicMudeckux konedanuii [Kopxenkos u Masop, 2013,
C. 59-73]. Crensbl, pacnonoXeHHbIE MEPHCHIUKYIIPHO OCH CEHCMHYECKUX KOJIeOaHWi,
UCIIBITHIBAIOT OOPYIICHNUS, HAKIIOHBI M BBIIBU)KCHUSI CBOMX YaCTEH.
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Tak, HaMu OblTa OOHapY)XeHA CKBO3HAsS TPEIIHHA dyepe3 4 OIoKa B IMOIOPHOI CTeHE
Teppackl CyommpoTHOro npoctupanus (puc. 12). Ona npuypodeHa K mapHUpy pa3BopoTa
3amaJJHOM YacTH ATOW CTEHBI MO YacoBOW cTpenke (cM.. puc. 2.7.2). AHalOTHYHBIC
CKBO3HBIE TPEIMHBI Yepe3 HECKOIBKO CTPOUTENIBHBIX OJIOKOB UMEIOTCS B OJJHON U3 JIECTHHIL
(puc. 13), Bo3BenenHoit B IV B. 10 H.3. VIHTepeceH puMep CKBO3HOW TPEIIMHBI, KOTOpast
oOpasoBasiack B TONIOPHOH CTEHE Teppackl, HIKe aepeBsHHOW Oanku (puc. 14). Ona
npoOuIia J1Ba KAMEHHBIX OJI0Ka HACKBO3b, HO HE MPOOMIIACh BBEPX Yepe3 IePEBSIHHBII Opyc.

Hanmure CKBO3HBIX TPELIMH TOJBKO B IIMPOTHBIX cTeHaX Humdes, mocTpoeHHBIX B
IV B. 10 H.3., OTHO3HAYHO CBHJETEIBCTBYET O PACIIPOCTPAHEHUH CHIIBHBIX CEHCMHYECKUX
KoJIeOaHUH BIIOJb CYOITUPOTHOM OCH.

2.10. Bmopuunoe ucnonb3o8anue KamMeHHbIX OJ10K08

BropruHoe ucrons3oBaHNe KaMEHHBIX OJIOKOB, OCOOCHHO HEJCIIEBBIX — M3 JIOPOTUX
MaTepuaoB, ¢ HCKYCHOH pe3b00ii, MOXKET CIY)KUTh KOCBEHHBIM IPHU3HAKOM ITPOHM30IIE -
IIero CHiIbHOTO 3emieTpsicernsi. B Humdee HE0OX0MMMO OTMETHTH aKTUBHOE BTOPHUYHOE
UCTIONB30BAHNE CTPOUTENIBHBIX OCTAaTKOB PAaHHUX COOPYKSHWH JUIS CTPOUTENHCTBA
oonee mozauux [[pay, 1989, c. 77]. B yacTHOCTH, PyCTOBaHHBIH IIOKOJb CBSITHIIMINA
Adpouter HaBapxupl ociie ero pa3pyIieHns] OpraHMYHO BIIMJICS B KPETIOCTHBIE CTCHBI,
(YHKIIMOHMPOBABIIINE 10 MUTPHIATOBCKOTO BPEMEHH.

2.11. 3nauumenvnvie ppacmenmol COXPAHUBULELCS UWMYKAMYPKU

CBUIICTENECTBOM CHJIBHOTO 3€MJICTPSCEHUS MOTYT CIY)KUTh MHOTOYHCIICHHBIC
(bparMeHTBl ITYKaTypKH, HalJCHHbIE BHYTPH IIOMENICHUS BMecTe C (parMeHTamMu
Yepenuibl W apXUTCKTYPHBIMH JeTalsiMU. KX pacroioXeHHe B OJHOM KyJIBTYpHOM
CII0€ MOXKET TOBOPHUTH 00 OTHOMOMEHTHOM OOPYIICHHH INTYKaTYPKH, a HE MOCTETIEHHOM
obpymieHnn KycoukoB ¢ TeueHueM Bpemenu [Korjenkov et al., 2003, p. 241-261]. B
Humpee B 1982 1. B cioe mmHMCTOTO rpyHTAa ObI7Ia 00HAPYKEHA ITOIMXPOMHAS IITYKaTypKa,
COCTOSIIIAst M3 MHOJKECTBA (PParMEHTOB, HO KOMITAKTHO OOBAJIMBIIASICS CO CTEHBI B OJTHOM M3
nomenieHni cesruuma Adpoxutsl HaBapxunsl. [lnomans coxpanusierocs pparmenTa
OIITYKAaTypEeHHOM CTEHBI COCTaBIsieT OKoJO 15 M2 BakHO OTMETHTH, YTO MITyKaTypka
yrajna Ha PyXHYBIIYIO MPEX/Ie Hee uepenuuHyto Kposimo [[payd, 1984, c. 81-82].

3. Obcy:kaeHne MOTYyYEeHHBIX IAaHHBIX U 3aK/II04YeHHe

XoTs cunbHBIC 3emieTpsiceHnst B Boctounom KpbiMy 10 HHCTPYMEHTALHBIM JJAHHBIM
moka Hen3BecTHBI (puc. 15), MeroTCs majgeoceicMOIOrHuecKue, apXeoCeHCMOIOTnIeCKIe
U UCTOPUYCCKHE TAHHBIC O CEHCMUYECKHUX KaTacTpodax, IMEBIINX MECTO KaK B TOJIOICHE,
TaK W Mmo3jaHeM riericToriene. Creibl 3TUX 3eMIICTPSICCHUI 3adUKCUpOBaHbI B penbede,
CKaJIbHBIX M PBIXJIBIX oTnokeHusx [[eonorus.., 1992; Hukonogr, 1994; Bopucenko u p.,
1999; OBcrouenko u jip., 2015; 2017a, 20176 u 1p.], a Tarske apxeonoruueckux [BUHOKypoB,
1998, 2002; Bunokypos u 1p., 2015; Kopxenkos u ap., 2016a, 20166; MacieHHUKOB U
ap., 2017 u ap.] u ucropuyeckux namstHukax [bemuk u ap., 2016, Kopxkenkos u Jp.,
2017a, 20176 u ap.] (puc. 16).

Amnanu3 uccnenoBanHbeIx B Humdee nedopmaliuii oHO3HAUHO MOATBEPIKIACT CeiicMO-
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TeHHYIO MPUYHMHY WX 00pa3oBaHus. Tak, HAMpUMEp, OYCHb CEPHE3HO MOCTPATATN — ObUTH
MOTHOCTHIO WIIM YACTHYHO Pa3pyIieHsl — coopykenns Humbes:, noctpoennsie B V-1V BB.
70 H.3. [TpuynHOW UX pas3pylIeHHs MOCTYXKHIIO0, TO-BUIUMOMY, CHIIbHOE 3eMIICTPSICEHHE,
npousoriesmee B Kpbimy B 11 B. 10 H.3. Ero cie/pl Obliiv BBISBICHBI U B APYTHX PEBHUX
roponax KepueHckoro momyoctpoBa, B ocobeHHocTd B [lanTukanee [Tonctukos, 1999;
Bunokypos u jp., 2015; Kopsxxenkos u jap., 2016; Macnennukos u ap., 2017 u ap.].

OnHaKo MoKa He yAaa0Ch NPUHTH K 3aKITFOUECHHIO O MECTOTOIOKEHUH SITUIIEHTPA 3TOTO
3eMJICTPSICEHUS, UCTIONB3YsT KHHEMATHUECKUE HHIUKATOPBI — TUIIBI CeHCMUYIecKuX aedop-
Malluii, BBISBJICHHBIC MPU HAIIMX apXeoCeHCMONIOTHUECKUX HccieaoBanusax B Humdee.
PasHble THITBI JIAFOT pa3HbIC HAMTPABICHUS celicMIUecKuX konebanuit. [TogoOHas kapTuHa
MOXET OBITh CIICICTBUEM YETHIPEX PA3THUHBIX MPUIHH:

— Dnunentp 3emnerpscenus |l B. 10 H.3. HAXOMWIICS MO/ WM B HEMOCPEACTBECHHOM
omuzocti ot Humdes. B nanHOM ciiyyae TOMHKHO HAOMIOMATHCS MPOSIBICHUE PA3TMIHBIX
BUJIOB Je(opMarii, HO HET WX CHCTEMAaTH4YeCKOW MPUYPOUCHHOCTH K CTEHAM
omnpe/eNeHHbIX opueHTHpoBoK [Korzhenkov and Mazor, 1999, p. 62-74].

— HaOmromaetcss Tak Ha3bIBaeMbId MECTHBIA 3¢ ¢ekT (Tonorpadus, pa3iTudHbIe MO
COCTaBy MOJCTUIAONINE TPYHTHI, UX CTPYKTYpHBIE OCOOCHHOCTH), B CBSI3U C KOTOPHIM
pas3InvHbIC PAlOHBI FOPO/A MO-PA3HOMY PEarupyroT Ha PacpoCTPAHCHUE CCHCMHUYECKUX
KoNeOaHuH.

— HemocTaro4uHoe CTaTUCTUYECKH YHCIIO 3aMEPOB.

— HempaBuibHOE BO3pACTHOE OMPEICTICHUE CTPOUTEIIBHBIX 3JIECMEHTORB, HCIIONIb30BaB-
HIUXCS JIJIST aHAJN3A.

Ha muromagke packoria “I™” ObIIO BBISBIEHO CHCTEMaTHYECKOE HAKJIOHEHUE U BBIJBH-
JKCHUE MEPUMOHATBHBIX CTEH Ha BOCTOK, a MIMPOTHBIX — HA CEBEP B CTEHAX, JATHUPYIO-
mmxces | B. 710 H.3., 9TO 01HO3HAYHO yKa3biBaeT Ha CB—HO3 mpocTupanue ocu cyMMapHBIX
MaKCHMAJIbHBIX CEHCMUYECKHUX BO3/eHCTBUI. BO3MOXKHO, YTO HAOMIOMABIIINECS TOBPEK-
JeHus1 BO3HUKIM B HuM(ee npu n3BecTHOM 3emiieTpscenun 63 T. 710 H.3.

HaknoH 1 00pyIieHus] MOITHBIX TOPOACKUX cTeH HuMdbes, GpyHKIIMOHUPOBABIIKX B
| — mepBoit mosoBune Il BB. H.3., UMETH MECTO BO BPEMsI CHIIBHOTO CEHCMUYECKOTO CO-
OBITHS, TO-BUIUMOMY, TTocie cepeaunsl |l B. H.3.

TakuM 00pa3oM, TOYHBIA BO3pPACT 3EMIICTPSACCHUN MPEICTOUT CIIC OMPECIUTD.
O/HaKo COBEPIIEHHO SICHO, YTO MECTHasl ceiicmuueckas nHTeHCHUBHOCTD Oblia (VIII) <
lo < IX Gamnos.

[To00HbIEe CHITBHBIC 3eMIIETPSCEHHSI OOBIYHO MTPUBOJIAT K JI€30PTaHU3aI[UH BCEX BHJIOB
OOIIIECTBCHHOM JKU3HU Ha TUTOIIA/TU B THICSYH KBAJIPATHBIX KHJIOMETPOB — TEPPUTOPHH I1e-
7bIX rocynapcet. CoceHIe KOUeBbIe HAPOIBI, BUJIS MOJJOOHBIC pa3pyIICHUs 1 OcIableHHe
TOCY/ITapCTBEHHOU BIIACTH, YCTPEMIISIOTCS Ha rpadexk U 3aXBaT Mapain30BAHHOTO MOJIUTH-
4yeckoro oopazoBanus. Ha kakoe-To BpeMsi MCHSCTCSI JKU3HCHHBIN YKIIa/l HACETICHUS, TTpe-
KpAaIarTCs WK U3MEHSIOTCS TPAJUIIMOHHbBIC TOPTOBbIe MyTH. JlocTaBKa TOBAapOB TEMeph
KOHTPOJIUPYETCSI IPYTUMH PETHOHATBHBIMU JIJICPAMH, MEHSIFOTCSI MEKTOCYIapPCTBEHHBIC
OTHOIICHUS U CEePhI OTUTHUECKOTO BIHSHUSI.

117



KopxeHkos A.M. udp. Cneapbl CUMNbHbIX 3eMIETPACEHUN. .. Eiglglglglglglsls,

CIIMCOK HCITOJIb3OBAHHOM JIUTEPATY PbI

benux FO.J1., Kopowcenkos A.M., Kynuxos A.B., Jlapvros A.C., Mapaxanos A.B., Oscrouenxo A.H., Pozoxcun E.A.
CeiicMoreHHbIe aehopMaliy B CTEHaX MO3AHECpeHeBeKoBol kperoct Enn-Kane B Boctounom
Kpbimy // Bonpocs! nrkenepHoii ceiicmostornu. 2016. T. 43, Ne 2. C. 17-35.

Bunokypos H.U. Apxeonoruueckue naMaTHUKH ypouuina Apresuat B KpsimckoM [IprazoBse. M.: AreHTCTBO
BPK, 1998. 152 c.

Bunoxypos H.J. AHTpOTIOTeHHBIE U MPUPOJHBIE (HaKTOPhI CHCTEMHOro Kpu3rca bocmopckoii rocyaapcTseH-
HocTH BO Bropoii nosnioure |11 B. H.3. // Bociop Kummepwuiickuii, [ToHT 1 BapBapcKuii Mup B Tie-
PHOJ AHTHYHOCTH U cpeiHeBeKoBbs: Matepuaisl |11 Bociopecknx utenuii. Kepus, 2002. C. 24-32.

Bunoxypos H.H., Kopoicenkos A.M., Pooxun M.B. K onienke ceiicMuueckoii onacHoctu paiiona Kepuenckoro
HPOJIMBA 10 JaHHBIM apxeoceiicmonoruu // Bonpocs! umxeHepHoit ceiicmonoruu. 2015, T. 42,
Ne 2. C. 51-66.

Bbopucenxo JI.C., [Tycmosoiimenxo b.I'., [{yonanckuii B.H., Baxpywee b.A., Knioxun A.A., Ena A.B., Kumun M .A.
CeiicMoucokaliu 1 naneoceiicMuaHocth Kpbima // CeiicMonornyeckuii GromieTeHb YKpanHsl 3a
1997 roa. Cumdepormons, 1999. C. 101-132.

I'eonornst u reoquuamuka paitona Kpeimckoit ADC / OtB. pen. H.M. I'aBpunenxo, A.B. Yekyros. K.: Haykosa
nymka, 1992. 188 c.

Taiioykeséuu B.®. Bocnopcekoe mapetso. M.—J1., 1949. 624 c.

I'pau H.JI. OTKpBITHE HOBOTO HCTOpHYECKOTO rcTouHKMKa B Humdee // BectHuk apesHeit ncropun. 1984.
Ne 1. C. 81-88.

Ipau H.JI. Humdeiickas apxeonornyeckas skcreuius (OCHOBHbIE HTOTH HccienoBanuii 3a 1973-1987 rr) //
Utoru apxeonoruueckux sxcrneanimii. CoopHrk HayuHbix Tpynos. JI., 1989. C. 61-79.

I'pau H.JI. Hexponons Humdest. CI16., 1999. 328 c.

Bunvko B.H. Xopa Bocropckoro ropoga Humdest // BU. Bein. V. Cumdpeponons-Kepus, 2003. 320 c.

Koporcenkos A.M., Jlapvrkos A.C., Mapaxanos A.B., Mones E.A., Osciouenxo A.H., Pocoxcun E.A.,
Xpwanosckuii B.A. Criesibl CUIBHBIX 3eMJIETPSICEHHH B KPEHMOCTHBIX CTEHAX aHTHYHOTO ropoja
Kurteii, Kepuenckuii nomyoctpos // Dnura bocriopa i bocrnopekast anutapHast KyisTypa. Marepraisl
MexynapoaHoro «Kpyrmioro crona». 22-25 nosopst 2016 r. Cankr-IlerepOypr, 2016. C. 272-281.

Kopoicenroe A.M., Jlomaxun /[.A., Osciouenxo A.H., Jlapvros A.C., Mapaxanoe A.B., Poeosicun E.A. O cnenax
CHIJIBHBIX TIO3JHECPEIHEBEKOBBIX 3eMIICTPSCEHNUH B KOMILIEKCEe Mezipece — meueth Y36eka (r. Cra-
poiii Kpeim) // Teodusuueckue npouecesl 1 ouochepa. 2017. T. 16, Ne 3. C. 5-28.

Kopowcenkos A.M., Mazop 3. Ilpu3Haku celicMUYeCKHUX MOBPEXICHUI B pyHHAX JPEBHUX FOPOJOB B MyCTHIHE
Heres // Teorekronunka. 2013. Ne 1. C. 59-73.

Kopaicenros A.M., Osciouenxo A.H., Jlapvros A.C. CelicMuueckue nedopmanun B ApeBHeM ropoae Miypare
[l TIpupona. 2016. Ne 10. C. 30-38.

Koporcenkos A.M., Oscrouenxo A.H., Jlapvros A.C., Mapaxanoe A.B., Pocoscun E.A. ApxeocencMOoI0ruuecKkoe ue-
CIIE/IOBAHKE IPEBHUX UCTOPHUECKUX U APXEOJIOTMUECKUX MaMsITHUKOB B Deogocuu, Kpeiv // VI Mex-
JyHapoIHbIi cumno3uyM «[IpoGieMbl reoJMHaMUKN U TE€0IKOIOTUH BHYTPUKOHTHHEHTAIBHBIX OpO-
renoB». 19-24 wrons 2017, r. bumkek. Te3ucsl nokianos. bumkek, n3a-so HC PAH, 2017. C. 26-29.

Macnennukos A.A., Osciouenxo A.H., Kopowcenros, A.M., Jlapvkos A.C., Mapaxanos A.B. Cnenbl CUIbHBIX
JpeBHUX 3emieTpsiceHuil Ha ropoaumie IlomstHka u FOKHO-A30BCKMiIT aKTHBHBIN pasiom //
Hpesnoctu bocnopa. T. 21. C. 265-294.

Huxonos A.A. Ilpn3Haky MOI0#0#M TEKTOHMYECKOW aKTMBHOCTH B 30Hax HOxHO-A3zoBckoro u Kepuenckoro
paznomoB // Teorexronuka. 1994. Ne 5. C. 16-28.

Oescrouenxo A.H., lllsapes C.B., Jlapvkos A.C., Mapaxanos A.B. Cnenpl CUIIbHBIX 3emiieTpsicennii KepueHcko-
TaMaHCKOr0 pernoHa 1o reoyorndeckumM JaaHubiM // Borpockt nrxenepHoii ceficmomnoruu. 2015,
T. 42, Ne 3. C. 33-54.

Oescrouenko A.H., Kopoicenkos A.M., Jlapvros A.C., Mapaxanoe A.B., Pocoocun E.A. HoBbie cBenieHus 00 oua-
rax CHJIbHBIX 3eMiieTpsiceHuil B paiione Kepuenckoro monyoctposa // JIoKIajbl akaJeMHH Hayk.
2017a. T. 472, Ne 1. C. 89-92.

118



Siglgkalalalaiagigigiaialaa1515ls. bocnopckme ucenegosaHus, Boin. XXXVII

Oscrouenxo A.H., Kopocenxoe A.M., Jlapvkos A.C., Pocoowcun E.A., Mapaxanoe A.B. OneHka ceiicMuieckoi
OIMACHOCTH HU3KOAKTUBHBIX oOnactedl Ha npumepe Kepuencko-Tamarckoro pervona // Hayka u
TexHosoruueckue paspadorku. 20176. T. 96, Ne 1. C. 15-28

IIycmosumenko b.I", Kynouuyxuii B.E., T'opsauyn A.B. 3emnetpsicenns KpbiMcko-UepHOMOPCKOTO perunoHa.
Kues: HayxoBa mymka, 1989. 190 c.

Coxonosa O.FO. OcHoBHbIe utoru packornok Humbes (1939-1998) // Bocmopcekuii ropox Humoeit: HoBblIe Hc-
CJICOOBAHUA U MaTepI/IaIlbI )51 BOl'[pOCbl I/ISy'-leHl/Iﬂ AHTHYHBIX l“OpOllOB CeBepﬂoro Hpnqepﬂomopbﬂ.
CII6., 1999. C. 68-T71.

Toncmuxog B.I1. K npo6neme 3emnerpscennst |11 B. 1o 1. 3. Ha Bocmope (o marepuanam packonok [lantuka-
nest 1 Humes) // bocopeknii ropox Humeit: HOBble HCCIeIOBAHHUS U MAaTepPUAbl U BOIPOCHI
U3y4yeHHs: aHTHYHBIX roposioB CesepHoro [TpuyepHomopss. CII6., 1999. C. 72-75

Xyosik M.M. Packonku csriuma Humbes // CA. 1952. Ne XVI. C. 232-281.

Xyosax M.M. V13 ucropun Humdes. VI-111 BB. no 1. 3. JI., 1962. C. 65 c.: 25 . ni.

Yucmos JI.E. O6oponutenbHbie coopyxkenns Humbes // bocnopekuii ropoa Humdeit: HOBbIe MccIea0BaHust
Y MaTepualibl ¥ BOIPOCH U3y4YeHHsl aHTHYHBIX roponoB CesepHoro [Tpuuepromopss. T/, CII6.,
usz. I3, 1999. C. 87-89.

Giner-Robles J.L., Rodriguez-Pascua M.A., Pérez-Lépez R., Silva P.G., Bardaji T., Griitzner C. and Reicherter K.
Structural analysis of Earthquake Archaeological Effects (EAE): Baelo Claudia Examples (Cadiz,
South Spain). Field Training Course Notebook. 2009. 130 p.

Gorzalczany A. The Umayyad Aqueduct to Ramla and Other Finds near Kibbutz Na‘an // Atigot. 2011.
\ol. 68. 28 p.

Korjenkov A.M., Baypakov K.M., Chang C., Peshkov Yu., Savelieva T. Traces of ancient earthquakes in
Medieval cities along the Great Silk Route, northern Tien Shan and Dzhungaria // Turkish Journal
of Earth Sciences. 2003. Vol. 12. P, 241-261.

Korjenkov A.M., Mazor E. Archeoseimology in Mamshit (southern Israel): Cracking a millennia code of
earthquakes preserved in ancient ruins // Archaeologischer Anzeiger. 2003. No. 2. P. 51-82.

Korzhenkov A.M., Mazor E. Structural reconstruction of seismic events: Ruins of ancient buildings as fossil
seismographs // Science and New Technologies. 1999. No. 1. P. 62-74.

Rodriguez-Pascua M.A., Pérez-Lépez R., Giner-Robles J.L., Silva P.G., Gardufio-Monroy V.H., Reicherter K.
A comprehensive classification of Earthquake Archaeological Effects (EAE) in archaeoseismology:
Application to ancient remains of Roman and Mesoamerican cultures // Quaternary International.
2011. Vol. 242. P. 20-30.

Shebalin N.V., Leydecker G. Earthquake Catalogue for the Former Soviet Union and Borders up to 1988.
European Commission, Report No. EUR 17245 EN, Nuclear Science and Technology Series.
Office for Official Publications of the European Communities. Luxembourg, 1997. 135 p.

Silva P.G., Reicherter Klaus, Gritzner Christoph, Bardaji Teresa, Lario Javier, Goy Jose L., Zazo Cari and
Becker-Heidmann Peter. Surface and subsurface palaeoseismic records at the ancient Roman city
of Baelo Claudia and the Bolonia Bay area, Ca’diz (south Spain). From: Reicherter, K., Michetti,
A.M. & Silva, P. G. (eds.) Palaeoseismology: Historical and Prehistorical Records of Earthquake
Ground Effects for Seismic Hazard Assessment. The Geological Society. London. Special
Publications. 2009. Vol. 316. P. 93-121.

Scythika — Grac N. Das Neul en tdeckes Fresce aus Hellenististicher zeit in Nymphaeum on dei Kertsch //
Scythika. Munchen, 1987. S. 46-65.

REFERENCES
Belik Yu.L., Korzhenkov A.M., Kulikov A.V,, Larkov A.S., Marahanov A.N., Ovsyuchenko A.N., Rogozhin E.A.
Seysmogennyie deformatsii v stenah pozdnesrednevekovoy kreposti Eni-Kale v Vostochnom
Kryimu // Voprosyi inzhenernoy seysmologii. 2016. T. 43, Ne 2. S. 17-35.
Vinokurov N.I. Arheologicheskie pamyatniki urochischa Artezian v Kryimskom Priazove. M.: Agentstvo VRK,
1998. 152 s.

119



KopxeHkos A.M. udp. Cneapbl CUMNbHbIX 3eMIETPACEHUN. .. Eiglglglglglglsls,

Vinokurov N.I. Antropogennyie i prirodnyie faktoryi sistemnogo krizisa Bosporskoy gosudarstvennosti vo
vtoroy polovine 111 v. n.e. // Bospor Kimmeriyskiy, Pont i varvarskiy mir v period antichnosti i
srednevekovya: Materialyi I11 Bosporskiy chteniy. Kerch, 2002. S. 24-32.

Vinokurov N.I., Korzhenkov A.M., Rodkin M.V. K otsenke seysmicheskoy opasnosti rayona Kerchenskogo
proliva po dannyim arheoseysmologii // Voprosyi inzhenernoy seysmologii. 2015. T. 42, Ne 2.
S. 51-66.

Borisenko L.S., Pustovoytenko B.G., Dublyanskiy V.N., Vahrushev B.A., Klyukin A.A., Ena AV, Kitin M.A.
Seysmodislokatsii i paleoseysmichnost Kryima // Seysmologicheskiy byulleten Ukrainyi za
1997 god. Simferopol, 1999. S. 101-132.

Geologiya i geodinamika rayona Kryimskoy AES / Otv. red. N.M. Gavrilenko, A.V. Chekunov. K.: Naukova
dumka, 1992. 188 s.

Gaydukevich V.F. Bosporskoe tsarstvo. M.—L., 1949. 624 s.

Grach N.L. Otkryitie novogo istoricheskogo istochnika v Nimfee // Vestnik drevney istorii. 1984. Ne 1. S. 81-88.

Grach N.L. Nimfeyskaya arheologicheskaya ekspeditsiya (osnovnyie itogi issledovaniy za 1973-1987 gg.) //
Itogi arheologicheskih ekspeditsiy. Shornik nauchnyih trudov. L., 1989. S. 61-79.

Grach N.L. Nekropol Nimfeya. SPb., 1999. 328 s.

Zinko V.N. Hora Bosporskogo goroda Nimfeya // Bosporskie issledovaniya. \Wyip. IV. Simferopol-Kerch, 2003.
320 s.

Korzhenkov A.M., Larkov A.S., Marahanov A.V., Molev E.A., Ovsyuchenko A.N., Rogozhin E.A,,
Hrshanovskiy V.A. Sledyi silnyih zemletryaseniy v krepostnyih stenah antichnogo goroda
Kitey, Kerchenskiy poluostrov // Elita Bospora i Bosporskaya elitarnaya kultura. Materialyi
mezhdunarodnogo kruglogo stola. 22-25 noyabrya 2016 g. Sankt-Peterburg, 2016. S. 272-281.

Korzhenkov A.M., Lomakin D.A., Ovsyuchenko A.N., Larkov A.S., Marahanov A.V., Rogozhin E.A. O sledah
silnyih pozdnesrednevekovyih zemletryaseniy v komplekse medrese — mechet Uzbeka (g. Staryiy
Kryim) // Geofizicheskie protsessyi i biosfera. 2017. T. 16, Ne 3. S. 5-28.

Korzhenkov A.M., Mazor E. Priznaki seysmicheskih povrezhdeniy v ruinah drevnih gorodov v pustyine
Negev // Geotektonika. 2013. Ne 1. S. 59-73.

Korzhenkov A.M., Ovsyuchenko A.N., Larkov A.S. Seysmicheskie deformatsii v drevnem gorode llurate //
Priroda. 2016. Ne 10. S. 30-38.

Korzhenkov A.M., Ovsyuchenko A.N., Larkov A.S., Marahanov A.V., Rogozhin E.A. Arheoseysmologicheskoe
issledovanie drevnih istoricheskih i arheologicheskih pamyatnikov v Feodosii, Kryim // VII
Mezhdunarodnyiy simpozium «Problemyi geodinamiki i geoekologii vnutrikontinentalnyih
orogenov». 19-24 iyunya 2017 g. Bishkek. Tezisyi dokladov. Bishkek: izd-vo NS RAN, 2017.
S. 26-29.

Maslennikov A.A., Ovsyuchenko A.N., Korzhenkov, A.M., Larkov A.S., Marahanov A.V. Sledyi silnyih drevnih
zemletryaseniy na gorodische Polyanka i Yuzhno-Azovskiy aktivnyiy razlom // Drevnosti Bospora.
T. 21. S. 265-294.

Nikonov A.A. Priznaki molodoy tektonicheskoy aktivnosti v zonah Yuzhno-Azovskogo i Kerchenskogo
razlomov // Geotektonika. 1994. Ne 5. S. 16-28.

Ovsyuchenko A.N., Shvarev S.V,, Larkov A.S., Marahanov A.V. Sledyi silnyih zemletryaseniy Kerchensko-
Tamanskogo regiona po geologicheskim dannyim // Voprosyi inzhenernoy seysmologii. 2015.
T. 42, Ne 3. S. 33-54.

Ovsyuchenko A.N., Korzhenkov A.M., Larkov A.S., Marahanov A.V., Rogozhin E.A. Novyie svedeniya ob
ochagah silnyih zemletryaseniy v rayone Kerchenskogo poluostrova // Dokladyi akademii nauk.
2017a. T. 472, Ne 1. S. 89-92.

Ovsyuchenko A.N., Korzhenkov A.M., Larkov A.S., Rogozhin E.A., Marahanov A.V. Otsenka seysmicheskoy
opasnosti nizkoaktivnyih oblastey na primere Kerchensko-Tamanskogo regiona // Nauka i
tehnologicheskie razrabotki. 2017b. T. 96, Ne 1. S. 15-28.

Pustovitenko B.G., Kulchitskiy V.E., Goryachun A.V. Zemletryaseniya Kryimsko-Chernomorskogo regiona.
Kiev: Naukova dumka, 1989. 190 s.

120



Siglgkalalalaiagigigiaialaa1515ls. bocnopckme ucenegosaHus, Boin. XXXVII

Sokolova O.Yu. Osnovnyie itogi raskopok Nimfeya (1939 — 1998) // Bosporskiy gorod Nimfey: novyie
issledovaniya i materialyi i voprosyi izucheniya antichnyih gorodov Severnogo Prichernomorya.
SPb., 1999. S. 68-71.

Tolstikov V.P. K probleme zemletryaseniya I1l v. do n. e. na Bospore (po materialam raskopok Pantikapeya i
Nimfeya) // Bosporskiy gorod Nimfey: novyie issledovaniya i materialyi i voprosyi izucheniya
antichnyih gorodov Severnogo Prichernomorya. SPb., 1999. S. 72—75.

Hudyak M.M. Raskopki svyatilischa Nimfeya // SA. 1952. No XVI. S. 232-281.

Hudyak M.M. Iz istorii Nimfeya. VI-Ill vv. don.e. L., 1962. S. 655s.: 25 . il.

Chistov D.E. Oboronitelnyie sooruzheniya Nimfeya // Bosporskiy gorod Nimfey: novyie issledovaniya
i materialyi i voprosyi izucheniya antichnyih gorodov Severnogo Prichernomorya. TD. SPb.,
izd. Gosudarstvennogo Ermitaga, 1999. S. 87-89.

Giner-Robles J.L., Rodriguez-Pascua M.A., Pérez-Lépez R., Silva P.G., Bardaji T., Griitzner C. and Reicherter K.
Structural analysis of Earthquake Archaeological Effects (EAE): Baelo Claudia Examples (Cédiz,
South Spain) Field Training Course Notebook. 2009. 130 p.

Gorzalczany A. The Umayyad Aqueduct to Ramla and Other Finds near Kibbutz Na‘an // Atiqot. 2011. \ol. 68.
28 p.

Korjenkov A.M., Baypakov K.M., Chang C., Peshkov Yu., Savelieva T. Traces of ancient earthquakes in
Medieval cities along the Great Silk Route, northern Tien Shan and Dzhungaria // Turkish Journal
of Earth Sciences. 2003. Vol. 12. P, 241-261.

Korjenkov A.M., Mazor E. Archeoseimology in Mamshit (southern Israel): Cracking a millennia code of
earthquakes preserved in ancient ruins // Archaeologischer Anzeiger. 2003. No. 2. P. 51-82.

Korzhenkov A.M., Mazor E. Structural reconstruction of seismic events: Ruins of ancient buildings as fossil
seismographs // Science and New Technologies. 1999. No. 1. P. 62-74.

Rodriguez-Pascua M.A., Pérez-L6pez R., Giner-Robles J.L., Silva P.G., Gardufio-Monroy V.H., Reicherter K. A
comprehensive classification of Earthquake Archaeological Effects (EAE) in archaeoseismology:
Application to ancient remains of Roman and Mesoamerican cultures // Quaternary International.
2011. Vol. 242. P. 20-30.

Shebalin N.V., Leydecker G. Earthquake Catalogue for the Former Soviet Union and Borders up to 1988.
European Commission, Report No. EUR 17245 EN, Nuclear Science and Technology Series.
Office for Official Publications of the European Communities. Luxembourg, 1997. 135 p.

Silva P.G., Reicherter Klaus, Gritzner Christoph, Bardaji Teresa, Lario Javier, Goy Jose L., Zazo Cari and
Becker-Heidmann Peter. Surface and subsurface palaeoseismic records at the ancient Roman city
of Baelo Claudia and the Bolonia Bay area, Ca’diz (south Spain). From: Reicherter, K., Michetti,
A.M. & Silva, P. G. (eds.) Palaeoseismology: Historical and Prehistorical Records of Earthquake
Ground Effects for Seismic Hazard Assessment. The Geological Society. London. Special
Publications. 2009. Vol. 316. P. 93-121.

Scythika — Grac N. Das Neul en tdeckes Fresce aus Hellenististicher zeit in Nymphaeum on dei Kertsch //
Scythika. Munchen, 1987. S. 46-65.

Pe3rome
CI/IJ'IBHBIC 3EMIICTPACCHUA B Boctounom KpBIMy MO0 MHCTPYMCHTAJIBHBIM JTaHHBIM HCU3BECT-

Hbl. Hamu OpUIH TTpOBeIeHBI apXeoceiicMOIorHuecKre UccaeJoBaHus B IpeBHeM ropoae Humbeid.

AHanu3 UCCIeIOBAaHHBIX Ha apXEOJOTMYECKOM MaMATHHKE ehopMannii OHO3HAYHO MOATBEPIKIa-

eT ceificMOoTeHHYI0 IPHUYNHY UX 00pa3oBaHus. Tak, HampUMep, OYEHb CEPHE3HO MOCTPATATH — ObUTH

MOJTHOCTBIO MJIM YaCTHYHO pa3pyImieHs! — coopyxenuss Humdes, mocrpoennsie B V-1V BB. 10 H.3.

[IpuunHON KX pa3pylIEHUs MOCIYKWIO, IO-BUAUMOMY, CHJIBHOE 3€MIIETPSICEHUE, IPOU30LIELIEE

B Kpsimy B I1 B. 10 H.3. OHako no HuMdeiickum gaHHBIM 1TOKa He YIaIoCh MPUHTH K 3aKIIOUSHUIO

0 MECTOIIOJIOKEHUH IMHUIIEHTPA 3TOTo 3emieTpsicerns. Ha packore “I™ ObII0 BBISBIEHO cHCTEMa-

TUYECKOEC HAKIIOHCHUEC U BBIJIBUXKCHUC MEPUANOHAIIBHBIX CTCH Ha BOCTOK, a HIMPOTHBIX — HA CEBEP

B CT€HaX, Jarupyromuxcs | B. 10 H.3., 4To oqHO3HaYHO yKa3biBaeT Ha CB-103 npoctupanue ocu
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CYMMapHBIX MaKCHMAJIBHBIX CEHCMHUYECKUX BO3JeHCTBHHA. Bo3MOXHO, uTO HaOmIogaBIMecs mo-
BpEX/IeHHsT BO3HUKIN B HuMmdee nmpn u3BecTHOM 3emieTpsicennu 63 T. 10 H.3. Hakion u oOpymie-
HUS MOITHBIX TOponckux creH Humdes, pynkunonnposaBmmx B | — mepBoit momosuse |l BB. H.3.,
MMEIH MECTO BO BPEMs CHIIBHOTO celicMUYecKoro coObITHs rmocie cepeannsl |l B. H.3. Takum 00-
pa3oM, TOUHBIH BO3pAcT 3eMIICTPSICEHUH MPEACTOUT elle onpeaeanTh. OJHAKO COBEPIICHHO SICHO,
41O MecTHas ceicMuueckas uHTeHCHBHOCTH ObuTa (V1) < lo < IX 6amios. [ogoOHbBIC CHIIBHBIE
3eMJICTPSICCHHUST OOBIYHO TIPUBOAAT K JIE30PTaHU3AINN BCEX BHJIOB OOIIECTBEHHOH KU3HH HA TUIO-
IIaJM B THICSYN KBAJPATHBIX KWJIOMETPOB — TEPPUTOPHH LEJBIX rocyaapcTB. CoceqHne KoYeBbIe
HapObl, BU/IS TIOIOOHBIEC Pa3pyIICHHs M OclablIeHNe TOCYIapCTBEHHOM BIACTH, YCTPEMIISIOTCS Ha
rpabex M 3axBaT Mapajqn30BaHHOTO MOIMTHYECKOTo oOpa3oBaHus. Ha kakoe-To BpeMsi MeHsieTCs
KM3HEHHBIH YKJIAJ HACENCHNUS, TIPEKPAIIAIOTCsl MIIH U3MEHSIOTCS TPAAUIIMOHHBIE TOPTOBBIC My TH.
JlocTaBka TOBapOB TETEPh KOHTPOIMPYETCS APYTHMHU PETHOHAIBHBIMH JINACPAMH, MEHSIOTCS MEX-
TOCYJapCTBEHHBIE OTHOIIECHUS 1 Cepbl MOTUTHIESCKOTO BIUSHUS.

Kniouesvie cnosa: ceficMnaeckue feopManny, pyHHbl, KHHEMaTHUECKHE WHINKATOPbI, PEB-
Hue 3emuerpsicerns, Humdeit, bocmop Kummepwniicknit, Kepuerckwuii momyoctpos, Kpbim.

Summary

Strong earthquakes in the eastern Crimeaare not known. We have conducted archeoseismological
study in ancient Nymphaeum city. Analysis of investigated deformations in the archeological
monument has undoubtedly confirmed a seismogenic origin of their formation. Thus for example
constructions of Nymphaeum built in V-IVVth centuries BC were severely damaged — they were
completely or partly demolished. A reason of their destruction was apparently a strong earthquake
occurred in Crimeain I1ird century BC. However we could not come to a conclusion on location of this
earthquake epicenter using Nymphaeum data. In “I"” excavation site we have revealed a systematic
tilts and shifts of longitudinal walls eastward, and latitudinal walls — northwards. These walls are of
Ist century BC. This fact undoubtedly mean NE-SW strike of maximal seismic oscillation. Perhaps
that observed damages have occurred in Nymphaeum during known earthquake of 63 BC. Tilts and
collapses of strong city walls of Nymphaeum built in mid Il century AD occurred during strong
seismic event after their erection. Thus an exact age of the earthquakes has to be determined in the
future. However it is clear that local seismic intensity was (V111) < lo < IX. Such strong earthquakes
lead usually to disorganization of all types of civil life in a square of thousands kilometers — territory
of whole countries. Neighboring nomad peoples, seeing such destructions and weakening of the
power, rush to robbery and occupation of paralyzed political formation. For some period of time
life state of people is changing, traditional trade routes are stopping or changing. Goods delivery is
controlling by other regional leaders, states relations and spheres of political influence are changing.

Keywords: seismic deformations and destructions, Ruins, kinematic indicators, ancient
earthquakes, Nymphaeum, Cimmerian Bosporus, Kerch’ peninsula, Crimea.
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(3nemuzerckozo decarma)

Puc. 1. Tonorpapuyeckuii nuan ropoauia Humdeii ¢ ykazanneMm packomaHHbBIX y4acTKOB.
Cocrasnen A.IL [MurunasiM, 2014 1.
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Puc. 3. Humdeii. Yuactok «I'». Hakionsl cyOIMpoTHBIX CTeH Ha ceBep. Vx Bo3pact — | B. 10 H.3.
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Puc. 4. Humdeit. Yuactox «M». [opoxckas crerna Humdest ¢ asumyrom npoctupanust 45-50°
naxnoHuiaack Ha FOB mox yriom 1o 45° B BepxHeii cBoeil uacth, Bua Ha CB.
Tpetbs KypTuHa 000poHHUTENBHOH cTeHb! | — cepenunsl |1 BB. H.53.
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Puc. 5. l'opu3oHTanbHBIN N3rM0 B IUIaHe, a TAKXKE 3HAYUTEIBHBINH HAKJIOH U CMEIEHHE BEPXHETO
psiZia KaMEHHBIX 0J10KOB (0(opMIIeHHE TIPOTHUIIEH) Hal BOZOOTBOAHBIM JIoTKOM K FOFOB.
HuoxHuil psin ki1aaky BOAOCTOKA, BKOIAHHBIN B IPYHT, IOYTU HE IIOBPEXK/ICH.
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Puc. 7. Humdeit. Yuactok «I'».JleopmupoBanHOe ycThe OHOTO U3 Konoales |V B. 10 H.3.
3anaHas crena konosa (as. mpoct.170°) HakimoHUIACk K BOCTOKY 1o yriom 80°.
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Puc. 12. Humdeii. Yuactox «M». CkBo3Has TpelinHa yepe3 4 KaMeHHbIX O10Ka B MecTe
mapHupa (M3710Ma) IOBEPHYTO YacTH MOANOPHON cTeHbl Teppack 1V B. 10 H.3. (cM. puc. 9).
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Puc. 13. Humeii. Yuactok «M». CKBO3HBIE TPEIIUHBI Yepe3 HECKOIBKO
CTPOUTENBHBIX OJIOKOB B OJHOI u3 necTHHI |V B. 10 H.O3.
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