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CJIEJBI CWIBHBIX 3EMJIETPICEHUI
HA JIPEBHEM I'OPOJ/IMIIIE THPUTAKA B BOCTOYHOM KPBIMY!

TRACES OF STRONG EARTHQUAKES ON ANCIENT CITY TYRITAKE
IN EASTERN CRIMEA

CunbHbIE 3eMJIETPSCEHHs MPOHMCXOAAT BpeMs OT BPEMEHM HAa TEPPUTOPHU 3E€MHO-
ro mapa. Cioyuarorcs oHu ¥ B Kpeimy. CBHAETENECTBOM 3TOMY SIBJIAIOTCA /1Ba CpPaBHH-
TEJIBHO CHIIBHEBIX 3eMieTpsiceHus 1927 ., SuHIeHTpbl KOTOPBIX Pacroaraluch K 1Ty OT
Sntel. FOxusii TopHblii KpeiM — 3T0 IPOIO/KEHHE K 3amany TopHo# cucteMbl KaBkasa.
Ha3BaHHOE FOPHOE COOPYKEHHME BOSHHKIIO BCIEACTBUE CTOIKHOBEHHA Apabckoii u EBpo-
a3MaTCKOM JUTOCHEPHBIX IUIMT. JTa 30HAa KOJUIM3HH — 4acTh 3HAMEHHTOTO AJIBIHHCKO-
I'mManaicKoro CKJIaa4aroro mosica, KOTOPBIM Ha CBOEM NPOTSDKEHHH XapaKTepU3yeTcs
CUIbHEHIIAMH 3eMIIETPIACEHHAMHE ¢ M > 8 ¥ MaKCHMaJIbHOM HHTEHCHBHOCTBIO CECMIYC-
ckux Kojebanmii 1o lo=11-12 6amnos.

IMamsare moaei kopoTka. OHE y)Ke He ITOMHSAT, YTO OBLIO JBa-TPH MOKOJICHUS Hasas,
a yX 9T0 GBUIO TPH COTHH JIET Ha3al, ¥ MOJaBHO HUKTO He NoMHHMT. [losToMy GonmbiinH-
CTBO KphIMYaH HE O4YeHb OeCIOKOHTCs 0 3emuerpsicennax. Oxnaxo eme B 1980-x rogax
HpONLIOro Bexa pykoBoacTBo PecmyOmuku KpeIM 0TKa3anock OT CTPOUTENIBCTBA AaTOMHOH
CTaHIIMK Ha TeppUTOpHH KepyeHCKOro noiayocTpoBa, OCHOBBIBAsACh Ha TAaHHBIX U3yUCHHA
MICTOPHUYECKOM apXeo- U naneoceicMuIHOCTH. CrenuaayuCThI-CEHCMOIIOTH TOBOPHIIA TOT /A
0 BO3MOXKHBIX CHJIBHBIX 3€MJIETPSCEHUAX CEHCMHUIECKOH HHTEHCHBHOCTRIO 110 10 6amos.
VyeHble MPAaBHIBHO TOBOPHJIH: OHH, B YACTHOCTH, BHJEIH CEPHE3HEHIINC MOBPEKACHUA
Y pa3pyLIeHUs B IPEBHUX apXCOIOrHYECKHX IIaMATHHKAX, OTHOCAIIMXCA K KIaCCHYECKO-
My BPEMEHH U CPEIHEBEKOBBIO. M3yueHneM 3Tux AedopManyii 3aHUMAETCs HayKa apXeo-
ceiicMonorus. Jta Hayka, odopmuBmasics B 1980—90-x rogax npouuroro Bexa, yCrenrHo
BIIMJIACh B KOMILIEKC JPYTHX JUCUHIUIMH, H3yYaloIuX IpeBHUE 3emiueTpscenus. [loatomy
CTPOHMTENM aTOMHBIX CTAHIMHM M APYTHX BOKHEHIINX HHXKEHEPHBIX COOPYKEHHH (HalpH-
mep KepueHCKOro MOCTa) 04€Hb Cepbe3HO OTHOCATCA K JaHHBIM apxeocekcmonoros. Tax,
HanpuMep, IPH BO3BEICHUH aTOMHBIX CTAHIMH, NPH OLIEHKE CEHCMHUYECKOH OMaCHOCTH
IJIONIA/IKU €€ CTPOMTENBCTBA, TPEOYIOTCS JaHHBIE IO PEKHMY CHIBHBIX 3€MIICTPSCEHHH
3a nnociuenaue 10 000 net!

K coxaleHHIO, HayKe apXeoceicMONIOTUM He O0yJaroT apXeoJIorOB HH B By3aX, HU
Ha IOJEBHIX IIPAKTHKaxX. B CBA3M C 3THM apXeoJ]ord MOAYac HE BHJAT CEHCMHYECKHX
nedopMalHii B pacKanbIBaEMbIX HMH apX€0JOTHIECKHX MaMATHHKaX. ApXeoJory (B TOM

! PaGoTa BhIMonHeHa 1pu nomaepxke POOU (rpautsl Ne PODOU 18-05-01004 u 18-35-00521).
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YHClle H MAaCTHTHIE) MPOAOJDKAIOT YTBEPXKAaTh, YTO NMPUYMHON OCTaBICHHUS IPEBHUMH
JIFONBMH MX T'OPOIOB M CEJ SBSUIMCh BOCHHBIC HAILIECTBHS, SMUAEMUN U MOTUTHYECKUE
00cTOosATENBCTRA.

ApxeoceiicMOJIOTH BBIABIAIOT CEMCMOIEHHBIC IOBPEXKICHHS M paspylleHUs B
apXeOoJIOrHYeCKHX IaMATHHKaX He Onarojaps cBoed pa3suToil (anTasuu. OHHM ydarcs
B JIHIEHTPAJIBHEIX 30HAX COBPEMEHHBIX CHIIBHBIX 3eMIIETPSCEHUH. ApxeocercMonoru
HCCIIEAYIOT, KaK BeIyT ce0si COBpEMEHHBIE IOCTPOMKH IIPH CEHCMUYECKUX COOBITHSAX, UL
KOTOPBIX H3BECTHBI CHJIA 3€MJIETPACEHHUS U €r0 SIHIEHTpalbHas obnacte. CBou 3HaHMA 00
0COOEHHOCTAX CEHCMOTEHHBIX JAe(OopMaluii YYeHbIE IEPEHOCAT Ha JPEBHHE NOCTPOMKH,
KOTOpBIE ABJISAIOTCS Kak Obl OKAMEHEBIINMH CEHCMOCKOIaMH.

HexoTopble aBTOpBI AaHHOH pab0Thl yCIIEIIHO IPUMEHSIIN CBOH 3HaHH O COBPEMEHHBIX
CHIIBHEIX 3eMJICTPSCEHHAX B UX apXxeoceiicmonoruueckoii pabore Ha bmnkaem Boctoke u
B Cpenneii Azuu, B [epmanun, Ha KaBkase u B Kpeimy. B KpbiMy Hamu ObU1H IpoBeieHEI
paboThl Ha MHOTHX apXeOJOrMYECKHX NaMATHHKaX KepueHCKOro moayocTpoBa, a Takxke
T'oproro Kpsima [Benuxk u ap., 2016; Kopxenkos u zp., 2016, 2018; MacneHHHKOB U Ap.,
2017; OBcrouenko u np., 2017; MowuceeB u 1p., 2018; Cokonosa u 1p., 2017; Xanaes u
ap., 2016; Molev et al., 2018 u ap.]. B mocnensue roasl u3y4anuck qeGopMalvy OCTaTKOB
CTPOUTENIBHBIX KOHCTPYKIIHH U B ipeBHEH Tupurake.

Hcmopuko-apxeonozuyeckuu ouepk

Bocmopckwuit ropox Tupuraka pacmnonaraics Ha JOBOIBHO BBEICOKOH OOpPBIBHCTOH CO
CTOPOHBI MOPS MPHOPEXKHOM Teppace, MIaBHO MOHMKAIOLIEHCS K 0Ty U I0ro-3amafy, u
uMeeT GOpMy HEIIPaBHJIBHOTO YETHIPEXYTOJIbHHKA, OCTPEIM YIVIOM OOpaIeHHOIO K 0Ty
(puc. 1). Co cTOpoHBI CTeNe# ropos NpUKphIBajia B aHTHYHYIO 310Xy HeOoJIbIIas peyka,
BIIaJaBIIas B MOPCKOM 3aJIMB, a C CeBepa OH ObLII OTPE3aH OT OCTaJIbHOM Teppachl IIy-
OokuM oBparoM. BeiGop MecTa i noceneHHs Ha BBICOKOM 3anagHoM Oepery bocnopa
Kummepuiickoro (coBpeMeHHbIM KepueHCKkuil IpoIKB) C €CTECTBEHHBIMHU pyOexxamH 3a-
IIUTHI KaK HEJIb34 JTy4Ile COOTBETCTBOBAJ APEBHErPEYECKON KOTOHU3alHOHHON IIPaKTH-
ke. OOmias mmomaas ropoaa cocrasisieT okono 10 ra, koTopas 3acTpanBanach B HECKOJIBKO
sTanoB. Ha oCHOBaHHH apXeoIOTHYECKHX HCCIIEAOBaHUH, MpoBeaeHHBIX 3a 80 net Ha 29
ydacTkax (packomnax) obmei miomanso okono 10000 kB.M (puc. 2), MOXXKHO B 00mHX
YepTax peKOHCTPYHPOBaTh HCTOPUIO CTAHOBJICHMS, PA3BUTHS U yracaHHs 3TOro ropoza
¢ VI B. no H.3. no VII B. H.3.

Ha ocHoBaHuHM Hccnen0BaHUN MOCIAEAHUX JET B LIEHTPAJIBHOM YaCTH BEPXHETO IIIaTO
6ocmopckoro ropoaa TupuTaka HCCIEAOBaTEIM BHECIH CYLIECTBEHHBIE KOPPEKTHBHI B
IPOIIECC OCHOBAHH U CTAHOBJICHHS 3TOM ApeBHErpedeckoil anoiikuu. Cyns o Marepuanam,
BBIBOJI KOJIOHMH B 3Ty 4acTh nobepexkbs bocnopa KummepHicKoro cocTossicss He paHee
565-560 rr. no H.3. Ha mporskenuu /-20 smana (BTopas Tpetb VI B. 10 H.3.) XU3HHU
Ha TOCEJEHUH KOJOHHCTHI OOMTaNM B HEOONBIIUX HEMPUTI3ATENbHBIX 3aIyONIEHHBIX B
MaTepuK moctpoikax. B mocnenne#i tperu VI B. 10 H.3. HauMHAeTCs 2-1 sman (MOCIEAHASL
Tpetb VI — mepBas uyeTBepTh V BB. 0 H.3.) 3aCTPOMKH — BO3BEICHHE HA3EMHBIX

138



SEESSSSEESEEESEE. Bocnopekue nccnenosanus, Bbin. XXXVIII

CBIPIOBO-KAMEHHBIX 31aHMi. Cyas mo pesynbraTaM PacKOINOK, paHHHE MOCTPOHKH
CAMHOBPEMEHHO 3aCBHINAIOTCA W HAa HUX MECTE BO3BOAATCA J0Ma. DTH MOCTPOHKH
BO3BOAMIIHCEH BILIOTHYIO IPYT K APYTY U 00pa3oBeIBaIy HEOONbIIHE KBApTANKI (pHUC. 3).
B 1171aHUPOBOYHOM OTHONIEHHH CPEIH HHUX BBIAENAIOTCA A0Ma THITHYHON CXEMBI ¢ OHO-,
ABYX- H TPEXCTOPOHHHMM PACIOJIIOKCHUEM KPBITHIX ITOMEHICHUI BOKPYT BHYTPEHHETO
BOpa. 3aK/IaJBIBAIOTCS OCHOBHBIE IPAJOCTPOHTENBHBIE OCH TOPOJIA, KOTOpHIE OynyT
COOIIONATBCS BIUIOTh 10 PaHHEBH3aHTHUHCKOTO BpemeHH. ILTomazs ropoxa Ha 2-M
3Tane cocTaBiisia He MeHee 4-5 ra. IIpuueM 0cobo ciaemyeT OTMETHTh, YTO YacCTh
PaHHHX TMOCTPOEK HA 3allaflHOM OKpaWHe ropojga OKa3anach 3a MpEeiaMH IepBOil
KPEIOCTHOH CTEHBI, COOPYXeHHE KOTOPOH CleayeT AaTHPOBaTh KOHIOM VI — HaganoM
V BB. 10 H.3. J/IpeBHelmas kpenocTHas cTeHa THPHTaKH, OTKpBITas B 3allaIHOM 4acTH
ropoza (packon XXVII), umeer tommuny 1,7-2 m. B 3actpoiike ropoza 2-ro srtama
BBIJICIIACTCH HECKOJIBKO CTPOUTENBHBIX IIEPHOAOB, U3 KOTOPHIX B MOCIEAHMH (KOHEI
VI - niepBas 4eTBepTh V BB. 10 H.3.) IPOUCXOTHUT HECKOIHKO YePENYIOUINXCS M10KapoB.
Cynst mo pesynsraram packomok 2007-2018 rr., foMa B HEHTPalTbHON M 3amaaHoi
HaCTAX ropoia ObLIH CONOKEHBI B PE3y/IbTaTe GOEBBIX ACHCTBHI Ha pybexe mepBOii—
BTOPO# 4eTBepTH V B. 10 H.3. [3unsKo B.H., 2014, c. 313].

Ioctpoiiku Bropo# nonosunsl V — IV BB. 10 H.3. Ha TOPOMIIE HE COXPAHIITHCE. B Ha-
gane III B. 10 H.3. B CeBEPHOM YacTH ropojia CTPOUTCS HOBAs KPENOCTHAS CTEHA ¢ KBaJPaT-
HbIMH OarnHsMu. [lepBrie uccnenoBanus saeck Obuti npoBeneHs! B.®. TaiinykeBuuem B
1948-1950 rr. [TaitnykeBud, 1958, c. 151-157]. Torna Ha yuactke XIX—XX GbUIH BBISB-
JIEHBI CEBEPO-3allaiHasl YIIIOBask OalIHsA rOPOJCKUX YKPEIUIEHNH U IPUMBIKAIOIIHE K Heit ¢
CeBepa H 3amajia HebobLIne PparMeHTHI KPEMOCTHEIX cTeH. OT yIioBoit ceBepo-3amagHoil
OallHK B HANPABIEHWH BOCTOK—OTO-BOCTOK K BBHICOKOMY OOPBIBHCTOMY KDPAiO IIPUMOp-
CKO¥ Teppackl IiUIa CEBEPHAas KPEeNoCcTHas cTeHa (puc. 2). OHa IpHKpHIBaNa TEPPUTOPHIO
ropoza ¢ Hauboiee ys3BUMOH ceBepHO# cTopoHsl. Kak mumer B.®. Taiixykesuu, cesep-
Hasi 00OPOHMTENBHASA CTEHA 0 CBOEH KOHCTPYKIIMH COBEPIICHHO TOXIECTBEHHA FOXKHOM
ropozickoii crene, otkpeiroi FO.JO. Mapru B 1932 r. [Mapru, 1941, c. 13-14]. Ona co-
CTOMT W3 OCHOBHOIO MaccHBa cTeHs! [I mupunoio 2,30 M, K KOTOPOMY CHapyKH IPHCTPO-
©H O0MMUOBOYHBIH NMaHIUPE | mmpuHOW 1,35 M, MOKOAIIHICS HA HEBBICOKOM OyToBOM
(pyHnaMenTe, HEMHOTO BBICTYTIAIOLIEM H3-TIOZ OOIHIIOBOYHOM Knanki. OCHOBHOH MAacCHB
cTeHbl II 00nMIOBaH MINTAMH HPPETYISPHOTO XapaKTepa, IMOATECAHHBIMHA C JIHLIEBOM
CTOpPOHBI, BHYTPEHH:A KJIaIka COCTOMT U3 OyTa Ha mmHe. Ho 3aT0 00IMIIOBOYHBII MaH-
IHUpE I COCTONT U3 KPYNHBIX 67I0KOB H3BECTHSKA, TIIATENBHO 06paBOTaHHBIX, HAPYKHAS
IpaHb Kax10ro O10Ka CHaOXeHa PyCTOM.

B 1951-1952 rr. B.®. I'aiinykeBrd NpoBe HeceN0OBaHKA Ha yyacTKe X X1, e Ha mwio-
manu oxoo 300 KB. M OBUT OTKPBIT CEBEPO-BOCTOYHBIH OTPE30K CEBEPHOH KPENOCTHOH
CTEHBI C POMEXYTO4YHOU OamHel. B miaHe Gamms umeer GopMy IpSAMOYTOIBHHKA, BEI-
TAHYTOTO C FOro-3amaja Ha ceBepo-BOCTOK. BriocnencTenu B 1974 . ¢ BOCTOUHO# CTOPOHEI
ydacTka XX Hccne0BaHus MpoBoanI coTpyaHuk Kepuenckoro myses JI.C. Kupmmn. Ha
packonie XXII um ObLTH BBHIABIEHB! GONBIIME YYACTKH OOOPOHHTENBHBIX CTEH, SBJIS-
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FOIUXCA POJOIKEHMEM CTEH, OTKPHITEHIX B.®@. I'aiiiykepudem B 19491952 rr. Jinuna
COXPaHHBIIIEHCs CEBEPHOH KPETIOCTHO# CTEHbI C PyCTOBAaHHBIM MaHIMPEM COCTABHIIA 15,2 M,
a ¢ bamHe# — 17,4 M. -

Hauapmuecs B 2008 T. ucclIeq0BaHMA CEBEPHOM KPEMOCTHOH CTEHBI ropoa (yd4act-
ki XXVII-XXIX), Brmrounsine H packon XXI B.®. laligykeBruya, OTKPBUIH HE TOIBKO
HOBBIC VYACTKH CEBEPHOM KPENOCTHOH CTEHEI, HO M BIIEPBBIE O3BOIMIN BEIHTH Ha BOC-
TOYHBIH Kpaii ropomuma [3unbko, 2015, c¢. 107-108]. K coxanenuro, 31eCh ObLIa BBHISAB-
JIeHa JIMIIb OAMOPHAs CTeHa, Bo3Be/ieHHas oMenukoM Onueoi B konue XIX 8. Bee a1o
noxTBepKaaeT mpeanonoxenue B.H. 3HHBKO O TOM, YTO B pe3yJsTare abpasuu BOCTOY-
HOTO Kpas NPHMOPCKO# Teppachl yTpayeH BOCTOYHBIN Kpai TOpoIHMIla, Ha KOTOPOM TaK-
e, BepOSTHO, pacroiaraiack KpenocTHas creHa. Bosseaennas B Hagaie III B. 10 H.3. Ha
ceBepHOM OKparHe 60CIopcKoro ropona TupuTaka HOBask JIMHUA FOPOACKHX YKpEIUICHUI
MMesia HECKOIBKO KBajpaTHeix OameH. Ha ceroqusunuii 1€Hb HCCIE0BAHO BE U3 HHX!
yIJIOBas CEeBEpO-3anagHas H MPOMeXKyTouHas BOCTOYHAs. BeposTHO, GBUIO e1ie HECKOIBKO
IPOMEKYTOYHBIX ¥ YIJIOBasi CEBEPO-BOCTOUHAs OaliHs, KOTopas 0e3BO3BPATHO YyTPaycHa B
pesyisTare abpa3un BHICOKOTO BOCTOYHOTO Kpas IPHMOPCKOI Teppackl, Ha KOTOPOH pac-
oJIarajcsi Topo.

B I B. H.3. ¢ BHEIIHEH CTOPOHBI 3JUIMHACTHYECKOH KPETOCTHOM CTEHbI ObLIa IIPUCTPO-
eHa enie oxHa cteHa ToimmHoi 1,55-1,60 M. B pesynsrare cOOpy>XeHUsI BHEIIHETO MaH-
LEPSl TOMIIMHA TOPOICKHUX KPerocTHBIX cTed Tupuraky B I B. H.9. focTuma 4,10 — 4,25 M.
I[Ipuuem Ha HaubONEe ONTACHBIX yYacCTKaX (IIPHIIOPTOBAA YaCTh HIKHEIO FOpO/ia, CeBepHas
YaCcTh BEPXHETO IOPO/a) KPEIIOCTHBIE CTEHBI OEBAOTCS B MOIIHBIH ITAHIIHP H3 PyCTOBAH-
HBIX 0JI0KOB. B TakoM BHJIe KPEMOCTHBIE COOPYKEHHSA MPOCYIIECTBOBAIN A0 Pa3pyLICHHS
Tupuraku B 576 I. H.D.

Celicmuyeckue depopmayuu Ha apxeonozuieckom namamuuke Tupumaxa

M3yueHune MOCIEACTBUM COBPEMEHHBIX CHJIbHBIX 3eMIIETPACCHHH MOKa3ajlo, 4To CTe-
HBI TIOCTPOEK, PACIIONOKEHHBIE TIEPIICHNKYIIAPHO K PacIpOCTPAHEHHIO MAKCHMAIIBHBIX
celicMUYeCKHX KoeOaHuil, 00BIYHO HAKIOHSAIOTCS, BBIABHIAIOTCSA MIIM OOpYIIMBAIOTCS B
CTOPOHY SMHUIEHTPAIBHOM 00macTH 3emneTpsAcenus. CTEHBI Xe, PacIONOKEHHBIE apal-
JENBbHO CEHCMHYECKHM TOMYKaM, TOXKE AeHOPMHPYIOTCA, HO B MEHBILEH CTENCHH H IpY-
ruM oOpasom.

CucremarHdeckue nedopMaliy yaaaocs HabmoaaTh aBTopaM M B ApeBHEM 00CIOp-
ckoM ropoze Tupuraxe. Tak, HampuMep, ropojickas cTeHa (ceBepHbii packon Ne XX VIII)
B CBOEM 3alaJHOM OKOHYAHMM HAKJIOHHJIACH K IOTY mof yrioMm 75-78° (puc. 4). A3uMyT
npocTupanus crensl 110-115°, ee Haxnon no asumyty 200-205°, crponTenbHas KOH-
CTPYKIIMs COXPaHHMIACh Ha BbICOTE 10 1,7 M. DT0 HOBas (HeNaBHsA) YaCTh PACKOMA. Cama
KpEMNoCTHas cTeHa Bo3BeeHa B Hagaue III B. 10 H.9.

HipkHss — KaMEeHHas 4acTh TOPOJICKOM CTEHBI BeHYallaCh BEPXHEH, IOCTPOCHHOM U3
IIMHSHOTO KUpIXYa. DTa INIHHAHAsA 9acTh 0OpYIIHIach K 0TY. B cTeHKe packona B 2016
ObUIH BHAHBI [Ba 3MKM304a OOpYIICHHs, pa3/icI€HHbIE 30IbHHKAMH.
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Kpome 3HaYMTENBHOTO HakIoHa cTeHsl B packorie XX VIII (6113 60eBoi KanuTKH), B
Hell oOpasoBanack «poraras» CKBO3HAs TpPEIIVHA Yepe3 TPH KaMEHHBIX Onmoka («porar-
KOi» BBEpX, KaK 3TO BHAHO Ha puc. 5. [lomoOHBIE TpemMHBI GOPMUPYIOTCA JIHIIb MPH
3HAYHTEIHLHOM JTMHAMHAYECKOM BO3/ICHCTBUH: BO3/ICHCTBHE TapaHa, B3PhIB, CEHCMUYECKHE
xonebanus. Bpsi In KEM-TO HCIIOJIB30BAJICS TapaH ¢ BHYTPEHHEH (TOPOICKOMH) YacTH CTe-
HEI. BO3MOXHBIE B3pPBIBEI CHAPSIOM M aBHAIIMOHHBIX O0MO Take HE MOIIHM NPOU3BECTH
ONHCEIBaEMYI0 Ie(opMalnio; CTEHa CO BCEX CTOPOH ObLIa 3allMIIEHa HAKOIHBIIMMCS
TPYHTOM, TaK 9To 60 Benukoit OTeyecTBEHHOH BOMHBI HE MOIVIM OCTABHTH CBOM CIIC/IbI.

PsiioM MMEROTCS ¥ PYTHe CKBO3HEBIE TPEHIUHEI Yepe3 Ba Omoka. KpoMe TpelH, 31eCh
TaKoKe HaOIIONAI0TCA BRI ABHKEHHSI KAMEHHBIX OJTOKOB Hapy XKy (K 1ory) Ha 1,5 cM, npuBeiue
K 00pa30BaHMIO OTKPBITEIX 3USHMI B CTEHE. B MONy KaIHTKH MMEETCs KaHaIM3al[MOHHBIH
JIOTOK, Ha HETO BBIABHHYJICS U CJIETKa Pa3BEPHYICS BEPTUKAJIBLHBIN Pl KAMEHHOU KJIaJIKH.

BriiBHKEHHE HUKHETO psAda KaMEHHBIX OJIOKOB IOKHOTO (paca rOpOACKOM CTEHBI K
10Ty MMEETCA U B LIeHTpaibHoi yact packorna XX VIII (puc. 6). E€ npoctupanune — 110°.
Bricora BEIIBHHYBIHIETOCS 010Ka — 1-2 kKameHHbIX 6i1oka (MakcuMyM 40 cM). CTponTenbHas
KOHCTPYKITHS BbIIBUHYJACh Ha FOT Ha 25 cM. B CBA3H ¢ BBIIBIIKEHHEM MEXy KAMEHHBIMH
6J10KaMH TIOSBHJIOCH OTKPBITOE IIPOCTPAHCTBO — 3HMsIHUE. BBIIBUHYTEIE OJIOKM TaKXKe Ha-
KJIOHHJIUCE K IOTY IIOJI yIIIoM 75°.

Toponckas cteHa THUpUTakd M TOAJEPKUBAIONIAs ee KpenHuga Ie(opMHpOBaHbl Ha
BCEM CBOEM MPOTsHKeHHH. Tak B caMoi BocTO4YHOM dacTH packona XX VIII gyacte kpemnn-
JIbI TOPOJICKOM CTEHBI B BEepXHEH CBOEH 4acTH IOBEPHYJIAch IO YaCOBOM CTPEINKE, TaKHe
e CHCTEMAaTHYECKHE Pa3BOPOTHI HMEIOT U 4 0TAeNbHBIX KaMHsA. O01iee NpoCcTHpaHHe He-
NIOTPEBOKEHHOM YacTH cTeHbI-KoHTpdopca 110°, moBepHyTOil — 120°. OTAETBHBIC KAMHH
pa3BepHyIHuCh Ha 20°, 16°, 12°, 24°. Bo3MOXHO, 4TO ¥ caMa ropOJICKas CTeHa Clerka pas-
BEPHYJACh B TOM K€ HalIPABJICHUH.

B napannensHOH K ropoiackoif (K I0Ty) CT€HE MMEEFCS IOBOPOT BCEH CTEHHI MO
4acoBOM CTpeNke Ha 5°. A3HMYT MPOCTHPAaHUSA HEMOTPEBOKEHHOH CcTeHHl 115°, mo-
BepHyTO# — 120°.

3HaYMTENbHBIE HAKIOHB! BKOIIAHHBIX (M3HAYaIbHO BEPTUKAJIBHBIX) IUIMT KaHAIH3AIlH-
onHoro (?) BomoToka ObUIM OTMEYEHBI HAMH B BOCTOYHOH gacTu packona XXIX (puc. 7).
Mx obummii a3uMyT IPOCTHPaHHs 25°, IUIMTH HAKJIOHWINCH Ha BOCTOK MOJ yIamMH 75°,
3. 080 S I i

HeoOBIIHBIME TOBPEXICHUSIMH COBPEMEHHBIX H JIPEBHUX 3[aHHH ABIIAIOTCSA CHCTEMa-
THYECKHE MOBOPOTHI CTPOMTEIBHBIX KOHCTPYKIHHA B CTEHAX OJMHAKOBBIX HNPOCTHUPAHHUH.
IMonoGHeIe nedopmaruu ObLTH H3ydeHs! HaMH B paiioHe C3 6amHu ropoza. Ot nee Ha FOB
MPOCTUPAIOTCS JBE MapajUIeNbHbIe IPYT APYTY CTEHEI, pa3/€ieHHbIE IBYMS IIHCTCPHAMHU
U1 BUHOTPaaHOro cycina. O6e 3TH CTeHbI HMEIOT OIUHAKOBEIE Pa3BOPOTHI CBOMX YaCTEH B
Cpe/lHeH 9acTH KOHCTPYKIHH (puc. 8). OTH nedopmanuy HaXoAATCs APYT HAPOTHB ApyTa
(puc. 9), 9TO, KOHETHO XK€, HE CIIy4aiHO.

B cpenHeii 4acTH CEBEPHOM CTEHbl UMEETCS BBIABIDKCHHE €€ 3HAYUTENBHOro (par-
MeHTa Ha 1or 10 30 cum. [Ilupuna cTensl B Touke HabmoneHus 1,1 M. BeicoTa BEIIBHHYTOM
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gactu 50 cM. BHaHO, 9TO Haj BBIABHHYTHIM (parMeHTOM KaMEHHas KJIaJKa UMeeT Oonee
o31HMi BO3pacT. BBepx Mo cTeHe BENUYMHA BBIIBMXEHUS yMeHbLIaeTcs. Iloxoxe, uTo
BEPXHsisl YACTh BBIIBUHYTOTO (PparMeHTa CTeHBI Obl1a pa3o6paHa Wik OHa 00pYIIHIIack BO
BpeMs celicMuaecKoro coobItis. O0muii a3uMyT IPOCTHPaHHUA ceBepHo# cTenbl — 110°, B
TO BpeMs KaK a3MMYT NPOCTHPAaHUs MOBEPHYTOro hparmenta — 105°.

AHAJIOrHYHOE BEIBIKEHHME K IOI'Y BUIHO U Ha IOXKHOH CTEHE B CPETHEH YaCTH KAMEH-
HOI¥ KJaJIKH M TOBOPOT MPOTHB YaCOBOI CTPEIKH BepXHei yacTu cTensl. [lniHa gparMenra
10 3 M. BHH3Y OcTajach HEIOTPEBOKEHHAs 4aCTh CTEHBI Ha BBICOTY B 1-2 psifia KAMCHHOH
kiaagky. IIpocTUpanre HENOTPEBOXKEHHOH acTu cTeHsl — 110°, moBepHyTOrO (dhparmMeHTa
— 105°. Beicota moBepHyTOro ¢parmenta — 2,5 M. Bech NoBepHYTHIA HparMeHT HEMHOIO
HAKJIOHWICS Ha ceBep moj yrioM 80—85°. Hanbonpuiuit HAKIOH OTMEYEH HAMH B HIDKHEH
yacTH MOBepHyTOro ¢gparmenta. Takum 06pa3oM, K ONKCAHHBIM Je(hOpMalHiM IPUBETH
KoIe0aHMsl BEpXHHUX YaCTeH CTeH, 3aKPEINICHHBIX MKy aHKEPaMH: 3aCOIOYHBIMH BaHHA-~
MH, JIeCTHULEH U MEepIeHIUKYIApHON cTeHoi. Hampapnenue 3Tux KoneOaHuii ObLIO 10X
YITIOM K cyOMepranoHaIbHEIM cTeHaM — 1o ocu F03-CB. Ctensl B HIDKHEeH gacTtH [V—
I1I BB. 10 H.3., BepxHHe paasl I-1I BB. H.3. :

K roro-3amajy OT BOCTOYHOTO PEI003aCOI0YHOT0 KOMILIEKCa, YIOMAHYTOTO BBILIE, Ha-
XOMHUTCS IUIONIAb, IOKpPhITas KBAJPAaTHBIMH ILUIHTAMH, M KOJIOZIEI] B €€ FOro-BOCTOYHOM
yry. Bee muuTel cuiibHO eOpPMUPOBAHbL: MOHATHI, OMYIIEHb], HAaKIOHEeHbI. Kpas 5Tux
[UIMT 3aHUMAIOT B HACTOsAIIEe BpeMs Pa3IMYHOE BBICOTHOE IOJIOKEHHE NIPYr OTHOCH-
TeNBHO Jpyra. B IeHTpe TUiomany uMeeTcs «ropb» — obliee BepTHKaNbHOE BIYyIHBAHHE
y4acTKa, IOKPBITOr0 HECKOIBKMMH TnTamu. Komozen, 0 KOTOpOM Mbl yIIOMHHAIIHN paHee,
BEPOATHO, GBUI OCTPOEH A cOOpa JOKIEBOM BOABL C ITOH IIIOIIANN H OKPYXAKOIHX
cTpoeruii. OnHako U3-3a AedopMaluy INIMT JOKIeBas BOJA CO BCEH IUIOMAIH HE MOTEYET
B KOJIOJZIEIl, KAK 9TO IIePBOHAYATBHO [LIAHUPOBAIOCE. B HacTosAIee BpeMs MMEETCst OOLIHi
COBPEMEHHBIH HAKJIOH BCEH IUIONIAH K Or0-BOCTOKY.

3acoI0YHBIE BAHHBI HIMEIOTCA U B IOXKHOM packorne TupuTaku. XO0Ts, Ha IEPBBIA B3],
OHH HMMEIOT XOpOIIYI0 COXPaHHOCTb, CTPAaHHBIM SBJISCTCS HAIM4IHE [OIOIHHTEIBHBIX
CTEH-KpPEMH 1 y F0ro-BOCTOYHOM 00Iell CTEHBI 3aCOIOYHBIX BaHH. [IepneHMKyIAPHbIC XKe
CTEHBI PTHX BaHH MMEKT IPOTHKCHHBIC MEXOIOKOBBIE TPEIIMHBI HA BCH OCTaBIIYHOCH
BBICOTY CTeHOK (pHc. 10). DTH TpeIHHb CyOBEPTHKAIbHBIE B CBOCH BEpXHEH YacTH U Ha-
kioHsoTcs K C3 BHH3Y.

VH(QOPMATHBHEIM ISl ONPE/IETICHHS HAlPABICHHS PaCIIPOCTPAHEHHS MaKCHMAIbHBIX
celicCMHYeCKUX KOIEOaHHH ABIAETCS CIUTIONIMBAHNUE YCTHEB KOJIOALCB WK BKOMTAHHBIX ITH-
docos. Tak, ycThe OAHOTO H3 BKONAHHLIX MM(POCOB B BOCTOYHOH YaCTH Packoma Ne 21
obuto0 crutroreHo 1o JOKOB-CC3 ocu mo asumyTty 150°.

CmpyKkmypHoe NONoHCEeHUEe 04A206 3eMNEeMPACEHUU

J17151 JIOKALMH OYaroB 3eMJIETPACEHUH 10 apXeoCceHCMONIOTHIECKHM IaHHBIM HEO00XO-
IMMa HaJe)xXHas celicMOTeKTOHHYeCKass ocHoBa. Hanbonee Haie)KHbI HHCTPYMEHTAIbHBIC
celicMONIOrHYeCcKre JaHHBIE O 3EMIIETPACEHHsX. [IepHoa HHCTPYMEHTAIbHBIX Ha0mHoe-
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HHH COBPEMEHHOTO YPOBHS, ONHPAIOIIMXCS Ha JOCTATOYHO YyBCTBHTEIBHYIO CETh CEiic-
MHYECKUX CTAaHIUH, Hayaucs B KoHle 1960-x — Hagane 1970-x rozos. 3a ucrekiee BpeMs
Bo BceM KepueHcko-TamMaHCKOM pernone GbUIO 3aperMCTPHPOBAHO JIHIIb HECKOIBKO Clia-
Obix celicMuyeckux TomukoB [IIycroButenko u ap., 1989; EI'C PAH — http://www.ceme.
gsras.ru]. CBe/IeHHs O CUITHHBIX 3eMJIETPACEHHSAX 3/€Ch OTCYTCTBYIOT H JUIA PEIbITYIIUX
150 net. CelicMudeckoe 3aTHIIbE, MPOMOIKAIOIIEEC 0 CHX IIOP, JAl0 OCHOBAaHHE IS
Hayana crpoutensctBa ADC. Iloske, B xoHIe 1980-x ronos, B paiione Kpemvckoit ADC
OBLIM BBISBIEHB! OOIIETIPH3HAHHBIE TEOIOTHYECKHE M aPXEOIOTHYECKHE CBHICTEIBCTBA
KaTacTPOQUIECKUX 3EMIETPACEHHH OTHOCHTENBHO HENANEKOTOo MPONLIOTO, He YJTeH-
HBIE NPY NI€PBOHAYAILHOM MPOEKTHPOBaHKM CTaHUMH [['eonorus.., 1992]. Drot npumep
HaIIAJHO IIOKa3bIBal, YTO MCIOJIB30BAHHE JIMIIb ONHUX HMHCTPYMEHTAIBHBIX CEHCMO-
JIOTHYECKHX JIaHHBIX MOKET MPHBECTH K CEPHE3HBIM OMMOKaM. J[Jis PerHoHOB C Orpa-
HHYEHHOH CEHCMOCTATHCTHKOMN ‘TIIaBHBIM HCTOYHHKOM HH(POPMALMH O IOJOKEHHH OdYa-
TOBBIX 30H CHJIBHBIX 3€MJIETPSACEHHH OCTAIOTCs MAJCOCEHCMOIe0IOrHYECKUE TaHHbIE.
[laneoceicMoreonoru4eckuii MOAX0 OCHOBAH HA TOM, YTO CHIIBHEHIINE 3eMICTPACEHHS
AaJIEKOT0, YacTO JOMCTOPHYECKOrO IMPOIIOrO OCTABJISIOT Ha MOBEPXHOCTH IeOIOTHYe-
CKHeE ciIe/bl — naneoceiicmonucnokanuu [Prnopercos, 1960; Cononenxo, 1962].

ITo Mepe neTanu3anuy IMOIEBBIX 1AJIE0CEHCMOre0IOTHIECKHX, TeODH3HUSCKUX U He-
OTEKTOHMYECKHUX MCCIICIOBAHMM, HAYaThIX IIPU y4acTuH aBTopoB B 2014 r. [OBcroYeHKO
1 1p., 2015; 2017; Poroxun u 1p., 2015], Bce Gonee SBCTBEHHO NPOCTYIIA€T OCHOBHAS
ocobennocTh Kepuencko-TaMaHCKOrO perroHa, KoTopas 3aKillodaeTcs B 0OYCIOBIEH-
HOCTH MOP(OJIOrHH COBPEMEHHBIX MOGEPEKHIt 30HAMH KPYIIHBIX AKTHBHBIX Pa3lIOMOB
WITH CKJIa[4aTO-pa3phIBHBIX 30H, KOTOPBIE H NPEJCTABIAIOT CO00i Hauboee HAIEKHYIO
CEHCMOTEKTOHHYECKYI0 O0CHOBY (puc. 11). BrisicHeHO, 4TO ¢ 30HaMM 3THX Pa3IOMOB
CBA3aHBI 0Yard CHIIbHBIX 3€MIIETPSACEHUH, IPOUCXOOUBIINX HA MPOTSKEHHH I10CIIE-
HUX 3 THICSY JIET, HAMH H APYTHMH HCCIIEI0BATEIAMH ObUTH COOPaHbl MHOTOUHCIICHHBIE
CBHJIETENIBCTBA CCHCMHYECKHX pa3pyLICHUH IPEBHOCTH HA apXE0JOTHYECKHX NaMSITHHU-
KaX caMbIX pasHbIX 3mox [bnaearckuii, 1977; Huxonos, 2000; Bunoxypos, HukoHOB,
2004; Bopucenko u ap., 1999; Burokypos u 1p., 2015; Benuk u ap., 2016; KopxeHKoB
u 1p., 2016; 2018; MacnennukoB u zip., 2017; Cokonosa u ap., 2017; Tonctukos, 1999;
Molev et al, 2018 u ap.].

Buisoosi

Hawm ynanoce BBIABUTE psfl CHCTEMAaTHYECKHX CEHCMHUYECKHX AeopManuii B CTEHaxX
ApeBHEH THpHUTaKW: HAKIOHEI, OOPYIIECHHS U BBIABI)KEHUS CTEH, & TAKKE MX PAa3BOPOTEL
B cTeHax ObLIH BBIABIEHB] NPOTSHKCHHBIC MEXXOIIOKOBBIE U CKBO3HBIE TPEIHMHEI, Ie(opMa-
IIHH IUIMT BBIMOCTKH, CILTIONICHHBIE YCThS BKOIIAaHHBIX MTH(OCOB, a TAaKXKe CIIe/bI MOCIIey-
IOLIMX PEMOHTOB — CTEHBI-KPENHIBI (CTEHBI-KOHTP(OPCEI).

[To Bcel BHOMMOCTH, B CTPOUTEIBHBIX KOHCTPYKIMSX THPHTAKM MMEIOTCA CIICIBI
CHIBHBIX JPEBHHUX 3eMIETpsiceHHH. BospacT mepBoro celicMu4eckoro coOBITHS — cepe-
AvHa ik koHen III B. 10 H.3. CBHAETENECTBOM YeMy SBISETCS HAKJIOH TOPOICKOM CTEHBI,

143




KopxeHkoe A.M. u dp. Cneppbl CUMbHbIX 3eMNETPACEHWN ... SISEEEgEES,

noctpoenHoi B Hayase III B. 10. H.3., a Taxke paspymeHus creH 6nu3 C3 damHu, nocTpo-
ennsix B IV-III BB. no n.3. CelicMuyeckne konebaHus pacpocTpaHsuIuCh ¢ fora. Cys mo
CTEIICHH ITOBPEKICHUH M pa3pylICHHH B JIPEBHEM ropojie, CHJIa CEHCMHYECKUX BO3IEH-
cTBUii ObUTa He MeHee [ > 9 Gamos.

Btpoe ceificMuueckoe COOBITHE OCTaBHIIO CBOH CIEbl, B YACTHOCTH, B CYOUIMPOTHBIX
HaJCTPOEHHBIX (parmeHTax cTeH 613 C3 ropoackoit 6amuu. OHH GBUTH OTPEMOHTUPO-
BaHel BO II-1 BB. 10 H.3. BepxHue (pparMeHTHI CTEH CHCTEMAaTHYECKH Pa3BOPAYHBAJIHCh
IIPOTHB 4acoBo# cTpenkH. Takum ob6pazom, celicMudeckue konebaHHs PacpoCTPaHsIHCh
I0Jl YIJIOM K MpocTHpaHHio 3TuXx cTeH (110°), ckopee Bcero ¢ Bocroka win FOB. Cyns
IO CTETNEHH NMOBPEXICHUH U paspyuieHui B TUpUTaKe, CHIIa CEMCMUYECKHX BO3EHCTBHIA
Takke ObU1a He MeHee | > 9 6amnoB. Cropee Bcero, 3To OBLIIO 3HAMEHHTOE 36 MJIETPSICEHHUE
63 r. 1o H.3. :

Taxum 06pa3oM, B H3y4EHUH HCTOPHH W MaTE€PHAIBHOM KyIbTYphl [IpUTIOHTHHACKOTO
pETHOHA B NEPHOJ aHTHYHOCTH M CPEJHEBEKOBBS BaKHEHIIEe 3HAYCHHE HMEIOT IPOMC-
XOIMBIIME CEHCMUYECKHE KaTaCTPO(dhI, Ha CIeABl KOTOPHIX clenyeT oOpaniate BHUMaHHe
IIPH apXEOJIOTHYECKUX UCCIIEIOBAHUAX. '
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Pesrome

B 1aHHOM cTaThe HaM yJ1aJIOCh BBIABUTH DSl CHCTEMATHYECKHX CEHCMHYECKUX AedopMalHii B
CTeHaxX ApeBHEH THpUTaKy: HaKJIOHBI, OOPYIICHHS Y BBIIBHIKEHHS CTEH, a TAKXKe X Pa3BOpOTHL. B
CTeHax OBUIM BBIABICHBI NPOTSHKEHHBIE MEKOIOKOBBIC ¥ CKBO3HBIE TPEIIHHBI, Ae(opMaliy IIHT
BBIMOCTKH, CIUIIOIIEHHBIE YCThs BKOIIAaHHBIX NHU(MOCOB, a TAK)KE CIEbI TOCIeIYIOIIHNX PEMOHTOB —
CTEHBI-KPENU/Ib! (CTeHbI-KOHTPGOpCH). TakuM 006pa3oM, B CTPOUTENBHBIX KOHCTPYKIHAX TupuTa-
KH UMEIOTCS CIIC/IbI CUIIBHBIX JIDEBHHUX 3€MJIETPACEHHN. Bo3pacT nepBoro ceHcMU4ecKoro COObITUS
— cepenuna uim koHerl III B. 1o H.3. CelicMuueckne kone0aHus pacpoCTPaHsINCh ¢ rora. Cyas mo
CTEIEHH MOBPEXKACHUI U pa3pylIeHUH B IPEBHEM TOPOJIE, CHJIa CEHCMUYECKUX BO3JICHCTBUI ObLTa
He meHee I > 9 6annos. Bropoe ceficMuueckoe cobbiTHE, CKOpee Bcero, OblI0 3HAMEHHTOE 3eMIIe-
TpsAceHue 63 I. 10 H.3. CelicMuueckue KoebaHus pacpoCTPAHINCh, CKOPEe BCET0, C BOCTOKA HITH
IOB. Cyns mo cTeneHM MOBpEKJIEHUI U Pa3pylIEHHH, CUIa CEHCMHYECKUX BO3JIEHCTBHI TAKKe
Obina He MeHee | > 9 GamnoB. Takum 00pa3oM, B U3y4EHHH HCTOPHHM U MAaTePHAIBHOU KYJIBTYPHI
IIpHUNOHTHICKOTO peruoHa B MEPUOA aHTHYHOCTH H CPETHEBEKOBBS BaKHEHIIIEe 3HAUCHHE HMEIOT
IPOMCXOIMBIINE CeliCMHYECKHe KaracTpo(bl, Ha ciiesl KOTOPHIX CleayeT oOpamarh BHUMaHHE
[PH apPXEOJIOTHYECKHUX HCCIIEI0BAaHHAX.

Kniouesnie cnosa: celicMuueckue aedopMaiiui, pyHHbl, KHHEMaTHYECKHE WHIUKATOPHI, IPEB-
HHE 3eMueTpsicenus, Tuputaka, bocnop Kummepuiickuii, Kepuenckuit nomyoctpos, Kpeim.

Summary

In our work we could reveal a number of systematic seismic deformations in the wall of ancient
Tiritaka: tilts, collapses and shifts of the walls, as well as their rotations. In the walls we have
revealed long inter-stone fissures and through-going joints, deformations of pavement stone plates,
oblate mouths of vessels dug in, as well as the traces of the following repairs — counterforce walls.
Thus in Tiritaka building constructions there are traces of strong ancient earthquakes. An age of the
first seismic event is mid or end of III century BC. The seismic oscillations propagated from the
south. Judging by degree of deformations and destructions in ancient cities, the seismic intensity of
the seismic effect was I > 9. Second seismic event was most probably well-known earthquake of
63 year BC. Most probably seismic oscillations propagated from east or SE. Judging by degree of
deformations and destructions local seismic intensity was also I > 9. Thus in a study of history and
material culture of Pont region during antiquity period and medieval time the important significance
have past seismic catastrophes. During archeological investigations their traces have to be studied
too.

Keywords: seismic deformations and destructions, Ruins, kinematic indicators, ancient
earthquakes, Tyritake, Cimmerian Bosporus, Kerch’ peninsula, Crimea.
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Puc. 2. [Inan ropoauma Tupuraka.
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Puc. 5. CkBo3Has TpemuHa (joint), npobusatonias 3 kaMeHHBIX 010Ka HACKBO3b B
ropozckoii crene (packon XXVIII).
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Puc. 6. BoiaBikeHHE K 0Ty HWKHEH YacTH KaMEHHOM KJIaJKH T'OPOJCKOH CTEHBI B
packone XXVIII. Bux Ha BocTOK.
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Puc. 7. 3naunrensHsie (10 50°!) HAKIOHBI BEPTHKAIBHBIX BKOMIAHHBIX KAMEHHBIX IUTHT HA BOCTOK.
Packon XXIX. Bun Ha ceep.
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Puc. 10. Packon XXVI. Mex6710Kk0Bas TPEIIHHA B I0/KHOH CTEHE CEeBEPHOM 3aCONOYHOM IMCTEPHBL.
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