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OnpeneseHbl MOJ0XEHUE TMITOLEHTPA U MarHuTyaa 3emieTrpsiceHus 11,/23.09.1888 r. Ha ocHOBaHUM MaK-
poceicMUYeCcKUX CBEACHMI, OITyOJIMKOBAaHHBIX B POCCUICKOI TTeYaTH Ha pyCCKOM, apMSTHCKOM M TPy3UH -
CKOM si3bIKax. PacueTrsl mokasaiau, YTO MarHUTYIa 3eMJICTPSICEHUs Obljla paHee CYIIeCTBEHHO HEeIOOLIeHEe -
Ha, 13-3a YeT0 OHO He IIOITaJI0 B KaTaJIoT CHJILHEIX 3eMJIeTpsICeHUI TecToBoro perrnoHa Kaskas [Shebalin,
Tatevossian, 1997]. TouHOCTb JIOKALIMY TUIIOLIEHTPA IMO3BOJISIET UICHTU(GUIIUPOBATh aKTUBHBIN pa3ioM, C
KOTOpBIM CBsI3aH ovar 3emuieTpsiceHust 1888 r. Ilpoucmieniee crrycts moutu 100 et 3emiieTpsiceHue C
M,, = 6.6 monTBep:KIaeT JOITOBPEMEHHYIO aKTUBHOCTD 3aragHoil BeTBM BocTOuHO-AHATONMIICKOI 30HBI

pPas3aioMoOB.

Karuesvie crosa: icroprueckoe 3emierpsiceHue, Typliusi, MakpoceiicMUKa, aKTUBHbBIC PA3JIOMBI.
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BBEAEHWE

CuibHOE 3eMIIeTpsICeHE, KaK MPaBUJIo, BhI3bIBa-
€T MOBBIIIEHHBIIA NHTEPEC K PETMOHY, Ile OHO IIPO-
M30IIUIO, CTUMYJIMPYSI MCCIIEIOBAaHUSI 110 OCMBICTIC-
HUIO TEKTOHWYECKOTO CTPOCHHUS M CEeMCMHYECKOM
ncropnu perrnoHa. He cramm mckmouenneM n Kapa-
MaHMapallckue 3emierpscenys B Typrm. 06.02.2023 1.
C pa3HMlIIeii MeHee YeM 9 4acoB ITPOM3OIIUIH IBA 3eMJIe-
Tpsicenust ¢ M,, = 7.8 u M,, = 7.7 [Global CMT ...,
2023]. x ouaru, a Takxke a(TeplIOKOBbIE MTOCJIEN0-
BaTeJIbHOCTU, MPUYPOUYEHBI K IOTO-3aragHOMYy
OKOHYAaHMIO 30HBI BOCTOYHO-AHATOMMMCKUX pa3-
JIOMOB, TJI¢ OHU COCOMHSIOTCS C TpaHC(HOPMHBIMU
pasnomamMu MeptBoro Mmopsi (puc. 1) [Westaway,
2004].

B pamkax KoHUENIINNU TEKTOHUKU TIUT BocTou-
HO-AHATOJUICKNE Pa3JIOMbI SIBJISIOTCSI 30HOI, IO
KOTOpPO TIPOXOOWUT TIpaHMULIAa MexXay ApaBuUiicKoi
IUTATOM M AHATOJIMICKUM 0J10KOM. IIpOTSEKeHHOCTh
30HBI cocTaBisgeT cBhilre 600 KM; BOOIb Hee peanunsy-
eTcs oo 2/3 ob1ero cMelieHus Mexny ApaBUiiCKoO
IUTATON U AHATOJUKUCKUM OjiokoM Anbnuiicko-Iu-
Manaiickoro mosica [Duman, Emre, 2013]. 3a mo-
cinengaue 0.9—0.8 MJIH JIeT cMelleHUe OLICHUBAETCS B
13—15 mMm/ron [Tpudonos, 2017]. Beicokast ceiicMu-
yecKasl aKTUBHOCTHh 30HBI XOpOIIIO M3BecTHa. MH-
CTpyMEHTAJIbHBIE HAOJIIOACHUSI OOECIIeYnBalOT JI0-
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CTaTOYHO BHICOKOE Ka4eCTBO OIIPEeAeICHUS MOJI0XKe-
HUSI TUIIOLEHTPOB, II0 KpaiHeill Mepe, CUJIbHBIX
3emiteTpsicenuii (M,, = 6.0). B neaom, nctopmaeckast
CEeICMUYHOCTh PErMoHa TakKXKe HEeIJIOXO M3ydeHa, B
OCHOBHOM Osaromapst TpyanaMm H. AmGpeiizuca [Am-
braseys, Finkel, 2004; Ambraseys, 2009]. M3BecTHbBI
MyOJIMKALIMY TYPEUKUX U apMSIHCKUX CIICIIMAJIMCTOB
(Hammpumep, [Alsan et al., 1975, Babayan, 2006]). I1pn
COCTaBJICHMM KaTaJloTa CWJIbHBIX 3eMJIETPSICCHUMA
tepputopunn CCCP ceBepo-BOCTOYHOE ITPOIOIIKE-
HHe BoCTOUYHO-AHATOMUICKNX Pa3IOMOB MCCIEIO-
BaJIOCh Kak compeneibHasi Ttepputopust [Konmop-
ckas, IllebanuH, 1977]. CelicCMMYHOCTb perumoHa
M3ydajiach TaKKe B paMKaxX MEXKIYHapOIHBIX IIPOSK-
ToB [Shebalin, Tatevossian, 1997]. OngHako mojiHOTa U
Ka4eCTBO OIIPEeAeSICHUS ITapaMeTPOB MCTOPUYECKUX
3eMJICTPSICEHUIA, BCE €11I€ MOTYT OBITh CYILIECTBEHHO
VJIy4IIeHBI.

B HacTosteit cratbe MbI HE TIPETEHIyEM Ha Tiepe-
CMOTp ceiicMuuecKoil uctopum Bceir 600-KM 30HBI
BocTouHO-AHaTONIUICKUX Pa3jIoOMOB, K KOTOPOM
npuypoueHbl KapaMmaHmapalickue 3eMJIeTpsICEHUSI.

IHems» — paccmoTpeTh, KaK MOXKHO ITOIpoOHee,

semuterpscenue 11/23.09.1888! roma, snuueHTpasb-

! 351ech n mastee qaTH HAHBI MO CTAPOMY M HOBOMY CTHIIIO Yepe3
KOCYIO YepTy.



NCTOPHUYECKOE 3EMJIETPACEHUME 67

41°

40°

39°

38°

37°

36° 38° 40°

42° 44° 46°

Puc. 1. OcHOBHBIE CEICMOTEKTOHUYECKHE CTPYKTYPHI paitoHa BocTouHO# AHATONMMN. AKTUBHBIE Pa3JIOMBI TTOKa3aHBI 110 pa-
6ote [baumanos, 2017] (Toiabko HamexHO uAeHTUdUIMpPoBaHHBIe). [linTel: AHatonuiickass (ANP), Apasuiickas (ARP),
Espasuiickas (EAP); paznomsl: CeBepo-Anatonuiickuii (NAF), Bocrouno-Aunaronuiickuii (EAF), MeptBoro mopst (DSF),
Oymny (DF), Anaronuiicko—3arpocckuit (AZF), 3arpocckuit (ZF), Jorancexup (DGF), On6ucran (ELF), Manatus (MF).
Berble cTpenky oKa3bplBAIOT HANIPaBJICHUE IBUKEHUS TUINT. YepHble TOUKM — SMULEHTPBI 3eMiIeTpsiceHuii ¢ M, > 6.0; 3akpa-
IIEHHbIE KPYTM — MEXaHM3MbI 04aroB (3akpalieHa 00J1acTh pacTsKeHUs; 11s1 KapamaHMapallicKux 3eMIIeTpsSICeHUi 00J1acTh
pacTsDKeHUs 3aKpallieHa cepbiM). MexaHu3Mebl 1o maHHbIM padoT [Global CMT ..., 2023; International ..., 2023].

Has 00J1aCTh KOTOPOTO pacIojioKeHa Ha CEBEPO-BO-
CTOYHOIT OKOHEUYHOCTU 30HBI BocTouHO-AHaTOIMII-
cKUX pa3aoMoB. OcoObIif MHTEPEC K 3TOMY COOBITHIO
CBsI3aH, B TOM 4YMCJIE, C TEM, YTO 3TO MEPBOE 3eMJIe-
TpsiceHue paiioHa mocie B3saTusi Kapca Poccuiicku-

MU Boiickamu B 1877 r.2. AIMUHMCTpAaTUBHAS KapTa

006J1aCTY TOKAa3aHa Ha puc. 23. 3aMeTUM, YTO JOJITOThI
Ha KapTe TpuBeAcHbI OTHOCUTeNbHO IlyaKoBCKOTO
MmepunuaHa. MakTUYeCKHM, 3TO IEepBOE celicMuue-
CKO€ COOBITUE, KOTOPOE MOXKET OBbITh U3YYEHO Ha OC-
HOBaHWM OPUTUHAJIbHBIX ONKWCAHWII B MCTOUYHMUKAX,

2 B HacrosiLee BpeMs TeppuTopus Typrun.
OrneyaTaHo B KapTorpaduyeckoM 3aBeneHun .M. PynHeBa B
Cankr-IletepOypre. II. Asiatckas Poccis. XV. Kaskasckiit
kpaii. — Kapcckast obnacts // Poccisi. T'eorpaduueckoe onu-
canie Pocciiickoit Umniepin no ryoepHisiMmb U 00JacTsIMb Ch
reorpadumyeckumu  Kaptamu. Cankr—IletepOyprb: Tumo-
rpadis “bepexuinBocts”, 1913.
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W3IaBaBIIMXCS B TO BpeMsI B Poccuu Ha pycckom, ap-
MSTHCKOM, TPY3WHCKOM SI3BIKaX.

NCXOOHBIE JAHHBIE

Bce ommcanust makpoceiicMudeckux 3(h@(eKToB
cBeneHbl B Tabiuiy (tabi. 1). PaspickaHus mcxom-
HBIX OIMMCAaHWI MPOBOAWJINCH B Ta3eTax, M3JaBaB-
muxcst B Poccun. TI'azeta “Kapc” mpu KaHLUeIsipyuu
KapCCKOT0 BOGHHOIO TyOepHaTopa Beixomwia ¢ 1883 T.
exeHenenbHo. bimxaiiiias 1eab u3gaHus — BCECTO-
ponHee wu3ydyeHue Kapcckoit o6Gnactu. ITasera
“Miak” (Tpy:XeHUK) — apMsIHCKasl JIMTepaTypHO-
MoJIMTUYECKasl rasera, u3gaBajach B Tudmauce B
1872—1920 rr. I'azera “HoBoe O0603peHne” — exe-
JNIHEBHasl MOJMTUYECKAsl, OOIeCTBEHHAasl U JIMTepa-
TypHas ra3eTa, u3maBajach B Tudmce B 1884—1906 1.
“NBepust” — mepuoauyecKoe M3IaHWE JIMTepaTyp-
HO-TIOJIMTUYECKOTO HaIpaBJeHUsT Ha TPY3MHCKOM
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sa3blke. ExenHeBHas ra3era Ha apMsIHCKOM SI3bIKe
“Hop ap” (HoBsiit Bex) Beixogut B Tudnuce u ne-
yaTaeTcsl B JOBOJIbHO 3HAYMTETbHOM KOJIMYECTBE SK3EM-
wisipoB (mo 1500). Ilepsbrii Homep razersl “Hop lap”
Boien 20 neka6pst 1883 r. ICTOUHMKU, U3 KOTOPBIX
B3SThl LIMTaThl, B TaOJIMlie BbIACIEHBI >KUPHBIM
mpudToM. OcTanbHbIE UCTOYHUKH ITyOIUKYIOT 00-
Jiee WU MEHee MOJIHbIE BbIAECPKKU OMMCAHUM, TIpU-
BEJICHHBIX B TaOJIUIIE.

Nnentndukanus n onpeneiicHrue KOOpIANHAT Ha-
CEJICHHBIX ITYHKTOB TpPOBEIeHA C MCIOJb30BaHUEM
CIHUCKOB M KapT, COBPEMEHHBIX 3eMJIETPSCEHUIO
11/23.09.1888 r. [CriucoK ..., 1910; lopoxHas ..., 1903;
BoenHo-Tonorpadudeckas ..., 1903]; Takxke cBepsi-
Jmch ¢ Kaproii [Tonorpagmuyeckast ..., 1984].

ITAPAMETPbBI SEMJIETPACEHUA

st omnpeneneHus: mapamMeTpoB 3eMJICTPSICEHUS
HMCIOJIb30BaH MeTox KoJiell [ Mantyniemi et al., 2017].
CyTb MeTo/la 3aKJtouaeTcs B caeayomem. s Kax-
JIOTO HACEJIEHHOTO MYHKTa ONpeaessieTcsl UHTepBal
PacCTOSIHUM TaKOM, YTO SIMULECHTP 3EMJIETPSICEHUS,
HaxoJsCh B 3TOM UHTEpBaJie, BLI30BET COTPSICEHUSI C
MHTEeHCUBHOCTbhIO | paBHOIi HabGmopaBiieiicsa. MH-
TepBaJl pacCTOSIHUI, KpoMe OaNIbHOCTU B HaceJieH-
HOM TTyHKTE€, 3aBUCUT OT MarHUTYIbl 3eMJeTpsice-
HUS, IYOMHBI TUTIOLIEHTPA U TIPUHSITOTO YPaBHEHUS
MakpoceiicMuueckoro 1oJisi. B ciaydae ecnu mist 3a-
JaHHOM MarHUTYIbl UHTEHCUBHOCTh 3aBUCUT TOJIHKO
OT PacCTOSTHMS, KaK B ypaBHEHUSIX MaKpocelcMuye-
ckoro monst tuna bieiika—Illedanuua [Ille6anun,
1974], wHTEepBaJll pacCTOSIHUI OymeT OrpaHuYeH
KOJIBLIOM C LIEHTPOM B HaceJieHHOM TyHkTe. [list
omnpeAeaeHNs] BHYTPEHHEro U BHEIIHEeTO paauycoB
3TOTO KOJblia UCIOJIb30BaHO ypaBHeHue llebanuHa
¢ koaddumeHtamMmu, npuseneHHbiIMM B HoBOoM Ka-

TaJore:
I=bM-VIgNR* + H +c, (1)

rne: b, v u ¢ — koadduimeHTsl paBHeie 1.5, 3.5 u 3
COOTBETCTBEHHO; Ig — mecaTUUHBIN jorapudm; M —
MarHuTyna; R — sMulieHTpaJbHOE PACCTOSIHUE, KM;
H — t1yGrHA TUTIOLIEHTpPa, KM.

IlepeceueHure KoJjiel OT BCEX HACEJIEHHbBIX MyHK-
TOB YKaXeT Ha 00J1acThb, TJe MOXET pacrojaraTbcs
STMULIEHTP 3€MJIETPSICEHUSI NAaHHOU MAarHuTyIbl W
ryouHbl ouara. Hu onHa Touka BHyTpU 00J1acTH Me-
peceyeHus1 KOJIel He SIBIseTcs OoJiee MpennoyTh-
TEJILHOW MO OTHOIIEHWIO K IPYyruM Toukam. [1pu pe-
aJIu3aluy aJrTOpUTMa TIOJIy4YaeTcss HaOOp pelieHUuN
nepedopoM 3HaUYeHUd MarHUTyld W TJIYOMHbBI THUIO-
neHtpa. Kaxnoe pelieHrue cCOOTBETCTBYET MCXOIHO-
My HaOOpy MHTEHCUBHOCTE! 1 3aITaHHOMY 3HAaUY€HUIO
MarHuTyabl U TIyOuHBb! TunoneHTpa. [lpu HekoTo-
pBIX BapuaHTaxX pelleHue HEAOCTUXKHMMO, B TOM
CMBbICJIE, UTO HE CYIIIECTBYET MPOCTPAHCTBEHHO 00-
JIACTH, B KOTOPO TTepeceKIMCh OBl Bce Komblra. PDak-
TUYECKU, ITO O3HAYAET, YTO HAOIIOJEHHbIE JaHHbIE,
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10 TOM MJIXM MHOM MPUYNHE, HE COBMECTUMBI C TIPU-
HSITBIM ypaBHEHMEM MAaKpPOCECUCMMUYECKOTO ITOJIsI.
IIpyrynHa MOXeT OBITH KaK B OLIMOKAaX OIEHKU WH-
TEHCUBHOCTEI B HAaCEeJICHHBIX ITYHKTaX, TaK U B TOM,
YTO ypaBHEHME MaKpOCEHMCMHMYECKOIO IOJs HEIO-
CTaTOYHO TOYHO OIKCHIBAET IPOCTPAHCTBEHHOE pac-
npeaeaeHue MaKpOoCeiiCMUUECKOTO TT0JIsI, B YaCTHO-
CTH, OHO HE YYUTHIBACT JIOKATbHBIC 3(P(PEKThI, KOTO-
pble MHOTIA MOTYT OBITh BEChMA CYIIICCTBEHHHBI.

Jlag 3HaYeHW MHTEHCUBHOCTEM B HACEJICHHBIX
MyHKTaX, TIPUBEACHHBIX B Ta0J. 1, OBIJIM MCTIBITAHBI
MpOOHBIe MATHUTYIBI B MHTEpBaJje oT 5.5 1o 6.5 ¢ mra-
roM 0.1. TlepeceuyeHune Bcex Koel IIPOMU30IIIIO TOIb-
Ko 111 MarHuTyabl 6.0 (puc. 3). C yu4eToM TOro, 4to
mddepeHIManms MakpoceiicMmaeckoro a¢pdexra B
SIULIEHTPATLHON 30HE He MPEACTABISIETCS BO3MOX-
HBIM, U BCEM MM IIpUIIMCaHa UHTEHCUBHOCTh 7 OaJl-
JIOB, KOJIbIIa OT OTHOEJbHBIX ITYHKTOB SITMLICHTPaIb-
HOM 30HBI HE CTPOMJIMCH. BMecTO 3TOro BHEIIHUIA
paaunyc IIOCTPOEH OT TOUYKH, SIBIISIOIIECsI reorpadu-
YEeCKUM LIEHTPOM HACEJICHHBIX ITYHKTOB, B KOTOPBIX
MHTEHCUBHOCTH OIlcHEeHa B 7 0aJJIOB, a pagnuyc yBe-
JudeH Ha 7 kM. ITyHKTBI, IJIs1 KOTOPBIX O0aJlJIbHOCTh
He olleHuBajach (“omryiiaaock” B Tadj. 1), B pacue-
TaxX HE MCIIOJIb30BaHbL. PellleHue Imoy4yeHo s TIy-
O6uHbI TunoneHTpa 10 kM.

O6nacTb, B KOTOPOII MOXET HAXOOUTHCS SIIN-
LIEHTP 3eMJIETPSICEHUS ¢ MAarHUTY 0 6.0, oOecrieun-
BaIIUii comtacHO ypaBHeHUIO (1) MHTEHCUBHOCTh
COTPSICEHUIA B HACEJIEHHBIX ITYHKTaX TaOJMIIbI, JO-
BOJBHO KoMItakTHass — 20 KM X 8 KM, IUIOLIAIb
160 kM. KBampaTHBINI KOpeHb M3 3TOH TUIOLIANH,
paBHBI 12.6 KM IIpMHMMAETCSI B Ka4eCTBE OLIEHKU
TOYHOCTU OIIpeAeSIeHUs] KOOpPAMHAT 3MULIEHTpa.
ToYHOCTH OLIEHKM MarHUTYAbI, MOXHO IIPUHSITH HE
xyxe 0.1 — eciu MarHuTyAa OyAeT OTIMYaThCs oT 6.0
oompire yeM Ha 0.1, KoJiblia He mepecekyTcs. BaxHo
TOJILKO IIOMHUTD, UTO BCE 3TU MapaMeTPhl OTYyIECHBI
MIpyd JOIYILIEHWH, YTO MHTEHCHUBHOCTb OIIEHEHA C
BBICOKOII TOYHOCTBIO, M UTO MPUHSTAasE MOJEIb MaK-
pOCeiicCMUYECKOIo MOoJIsl afeKBaTHO OIMCHIBAET IIPO-
CTPaHCTBEHHOE pacHpee/icHue MHTEHCUBHOCTU.

OBCYXIEHUNE

IMapameTtpst 3emnetpsiceHust 11/23.09.1888 r. mo-
JIydeHBI Ha OCHOBAaHMU MHTCHCUBHOCTHU COTPSICEHUI
B CEMHU HAcCeJIeHHBIX MyHKTaX B MHTEPBaJie OT 5 10
7 6a1oB. Bece olleHKM MHTEHCUBHOCTE OCHOBAaHBI
Ha CBEJCHUSX U3 Ta3eT U APYTVX UCTOYHUKOB, IIy0JIu-
KoBaBIIMXcS B Poccmiickoil MMIepuM Ha PYyCCKOM,

aApMSHCKOM U FPY3UHCKOM #3bIKax*. Bo MHOIMX c006-
IIEHUSIX YIIOMMHAETCS HECKOJbKO ITOCIEIYIONINX
COTpSICCHUIi, OIIYILIABIIMXCS TI0CJIE OCHOBHOTO
Toimuka. CBeleHU1Ii, YTOOBI TOUHO ONPEAETUTD UX KO-
JINYECTBO U OLIEHUTH MapaMeTphbl OTAEIBHBIX adTep-
IIIOKOB, HemocTaTouHo. Ho IBHO OHM 3HAYUTEIBHO

4 Bce MepeBO/IbI C ApMSHCKOTO U IPY3MHCKOTO ClieJaHbl HOCUTE-
JISIMM 3TUX SI3bIKOB.



166—9¥¢
‘1681 ‘9 "19d ‘L7 "L O1d U "9€U

*d-q, "OH9IO99H U OHYIr0d

YUNBOE LOhLIAMI — ,jBod ] eded OBH LOAHUIW B ‘UTOLID0],, "WIGIKeN Loemodiod 9IMAY d — OHhAIFOLIOJRIQ 994 UIf BOLUhHOY ° . "jIrAede,, WoLew
WKIRIQ 1ado 403H020d1 O HOIAT — BOLMLOIAY OHALBHUIIIB M OHIL'OG9H HUTO (AHILD O HOdorol ornderA 0101Adr - uiedod> O OJOHHOD OL'MD
-0dQo OJOHYO :AMIMOWIA OIAHIIOGIH XUITIOIRAIIEIIE ‘HOIAERY €90 U 9O0INOQO 9H — WOQIH WILIIdNLO YOIl 9hOH U 9HIN LUITOd0dII XUIOHIW Q3111
-OIBIrdRLOBE ‘OI9LOOHORLO HOWNUTUEOH radll XedLd M OMHAILBhALIM QOIRKEL AIMAY BH LUTOgeMOdII 9929 OLI OWBD JUHILIE QOHEOdT OMIIrONoRH
*MOIIUD YAMIL09

0 BoLBAdOLg011 9H 19dBIA SI9HWIETOLI ‘OHhIHOM ‘UIrDJ ‘OI9LOOHIRLO HONEUIIQ SUIMKBEOAI OH ‘I9HUIMAAL BMOL IFHLOWRE XBUHRIE X XUIAAY 4 ‘BUH
-OIMOWOLI QUIAAY € I9HITIEI9d XUH €U UIFALUX AWOLOL € ‘OHHBEAOMOMd WONITIHUID 199 0199 OT9IMX XUH € ILEIERLO0 OLh ‘“9OUITMHOIMNLO OHORLO
OM9IFOLOBH XBWOY XASY € IIHILD XUH €] "XBWOI XMMO9IrdLREII00 MWAD g HOLO dQMHAIKaddo OHaXAdeHQO BAQBLHAD 7] Md0odroou adLowoo udyy
**"BMO90Iroh OJOHIIO 9H BOBXA LO BOILAHI0AII0D XU

-gugeLroee ‘AI09dL ¥ AUMAMO OIJMILOLE UIBIEN 9H I9HALD U MOLrOLOLI 190 dX ‘BNOY OIOHIO UH OL19Q 9H BLOX ‘900L'MhALD 9H QHBIRIdY 4 UULD
-BhOJH "AIrelIBE M BMOLO0E LO QUHAIdedlIBH OWH ‘dLULIWRE OL190 OHXOWEOS OMIIrOMOBH ‘dRIL ‘199hOLI QUHBQION JIMMOIBXULA OHHILIALOOL U
‘Arediadir d 19908 YONTIX BOQUAILI OIOHIITMD 9MQOTOLEH derA IredoIaIrd0L WALRE B ‘AT MITHWIETOL BoLremdioonu eadon)) “edLA HUW (p h € €
BAQBLHID [] romoOenodl — 199hOLl 9UHBQALON U dBIA BOBh 0190 O YITHALMD YIIWeD U Y194do] | "AMMHeN olrodeH Aced o10adoll 9 9 9OHIMIOHIIH
*0J0 MIMMLOWRE OH U HIroLedI1900 £ 919dOLOMNOH OLh ‘OQBID MEL OL190 OHO OH ‘(OI9HI00 ‘BOLXEN ‘OXOL) ATO1

1881 € ¥ OUHIIBALILINOE OI19] ***anHaIEAUIYWE — IUHALEE ‘WelXodeLld WIdIXBdI 9Bl QOHLEWRIIOH (0I-7] M OI-[]) BHI edl ULE g ‘9OTIHEI

TATEBOCAH u np.

8881 "LHID 9] -erdy ‘OBH BIT ‘ULdOWND U MHEMX O WOO0d1I0d WITHIIRLUhAW WHITIOTRLORdE0E OHOBRhIXKD O OIAHHBEBLD ‘BHI AQOIre OIATMAIIILIALOEMX OIAWRD) 00L°TF SOI' T
‘gEaN adey 9 {BMLOWRE BRIOIATOLD BHRIRIAY "W €M BHIIFARLOOT WRH Heterdy
*8-q " "BILOBhOOH UBhAID WITHhMHUID OH OLE OLh ‘OQMHIXOLoUTadl BOLOOWH 1 AAd 01AdoMd BH 19HRAQOD M1E BUH
-9Ir9d)) “BLOMO OMIIFOMOH U YALAT XALY 090D ol aMHOJOXOM ‘KInied BHIO 90erumAdgo udojA-dorr|| 190 g “uniaHgdoxondl MWEUE.LOTI1O0L
888 "LHID 9] ‘g¢oN odey| O OH ‘OMLOBhA WOMOILQ | BH OLI9Q ‘WEMHIIHD WITHHIRAIIOLL OLI ‘OMHIOBALIIIINOE MHALIALD 9X YOMEL 8 ¥ BINOdd OHIIrLUENIQUALL 9 OLE g
. . TLL'TY ‘P6L O
BOLORAUhULAEA LA XUNOIhodOLdh OIrdOUh I99hOL UMHBQILON BUHALMOA JBhALD 4 ‘o1ormiddy (adoTHAE) Ao-HATHAY]
OIOHBINIE OIOLrXKL €M OIALOBhBE XITHHIOALOOW ‘UMHEIE XIIUMX XITHWOEAL MLOOIMhMOLOA HOXOL Udil Med el ‘[podLoeLed 90809 ‘OXATeod 989" “THL OF
8881 "LHD ()7 WOLIGdMLO BH LOGWX U YMHIIID €M OGS XU OSLOHUITIII0Q U ‘I9HRIALRH 9HOhO MIFQLUX-IIIINOEA | "dTAQUH-OII WOh ‘QOHIIMD BILIRIIIAIIO (IMIHETU)
‘8€9[ N QMHAAE0Q(Q 2080H QUHIIBALIIINIE MHOLdh ¢ O WEXAID OL ‘OLUQA I ‘UNBLOIN UWILLOMLOL0Q WIIIOIAUQOEH ‘BIAANO 0I0MOHRIRIAY ‘OMLOBhA WOMOTI ] dodmmarey
9IL'TY “1TLOF
MRLIOJ,
YL'TH ‘SLL'OY
R[]
LY9'TY ‘$PL°OY
SModoadxo
s o
*QIOLI € 1199 OLh AWOLOL ‘IrAIAIIA LOM)) "LEL 0I99€ OL190 9BhALD XITHLAOW)) ‘WOIALIOU ¥ NNBQUITIA UWITHEQIIdOD QOHOW MU 99109 OMILOL 6v9°Ch "TE8 07
1681 ‘GOLMMAIA 9OUMERIATLO ‘UWBTTIIIOOOHTO MWHIIELOOTOL I9HBLONLO UII90 OH ‘UWBHALO BOMWHUIMEUIMAJQO TOLI 90MIrBLOO UIFALUX XEMHIID XUIOHIW (axareoryy) udojn-dorryy
oy p o
1SS—9%S 0 od 3o0dLoou BUHIMAdQO BWodd og *9oeIrUIredQ0 M90dLOOI 9108h BRINII0Q 911 ‘A0-HATHAY] ‘doMuULCIey] ‘MeLHO] ‘UMe[]] “ModdIxoy ‘Udojn 689°CY "Lv8'0F
‘1681 ‘9 "4 ‘4 "L OIdU 9€U -doIr[[ ‘LHOQUALITIOY ‘XBUAQHALI'Y XEUHOLAD € OrdWH duHaMmAdeed doweed domdaroguey ‘qournmAdeed BUHETE QMXLI8 K 991r0Q Xermad (yoxada]y) LHagIALTIOY
8881 "IM0 81/9 ‘91T N XITHBITWOE € U MBL ‘XBHALO XITHHOWES € e ‘[IHUMdL ger ‘qounireremoed OHIIMO MIKOdLOOL BXLOBhA XEMHOLAD X204 od ederA otoadal Lo 9IL"TY "608°0F
SMMHLO9g YIGHHgLoqIrdLuged] | ‘BAOBLHAD ¢ BALA HUW () h § g 900MEOHQOE0d WaLee U ‘BAOBLHAD 7] Bdohod h ()] OX ‘0odey] 4 1 e ‘uwediadodolr 93 MNAL O 9d01exirorodu NOES6:EE<v
888 "LHID 9] ‘geaN ddey| L QUHIOBALIINAE ‘BAQBLHAD [] ‘BdLA BOBh 3¢ 4 BOJMMERhEH ‘BIAMO OJONOHRIRIAY DLLOBhA WOMNOYIA | € ‘WBUHIIQED MWBH WISHHIhALIOLI O] | XBUAQHALINY

MUHhOLO|

QUHEOULI)

1[9LeHUTdOON ‘I9LMHA] |

70

"18881°'60°€7/11 BUHIIBALOLINOE 1P (PE WOMIIhUWOYIOOANBIN O BUHATQY)) °| BIHMIQR],

2023

0 6

PU3UKA 3EMIIN



71

NCTOPNUYECKOE 3EMJIETPACEHUME

1681 ‘dOLIMMAIN

1SS—9¥S "D 11681

‘9 'ui9d ‘L7 "L O1d U "9EU

8881 MO § ‘6LT N

NLOONOIAd QUAILIONAION

8881 "0 81/ 9 ‘917 N
MUHLOYY WIIHHdLOgIrdLnged] |
888] ‘LHID

€7 ‘I$91 N dmHadeog( 2080
8881 "LHO /[ ‘TG N defr-doy
8881 "LHID 9T ‘geaN ddeyy

8881 "LHID 9] “¢G1aN Budoal]

888 "LHAD G ‘GOTaN MemN

*Ao98Ir AN-9 3 OHOOOHLO ULOOHIMOHILHU

Ol 91199 OHXIrOY KIrddO-1I00 eI Ol (2dDY "2 9) BAQBLHID || QUHIOBALIIINOE UMHOTOIIIQRH XITHHIIQEUALISNIIId X909 MMHREOHO0 BH
“ULTY AIrexIrorodil ‘HIrod oiMHJlraedLiRH XI9HAIRIIrRdell ‘XRHALO BH QI9HHAIMIEON “OUIAdT

e BIIOL ‘90UIMEOHBLOO ‘OIMHAlgedIIBH AWOHHRBERNA M XIIHABIANUTHILAIU OHIIRLUENLQUAL XBLOOMOOI I g 9OULBheN XI9dOLOM UMUHLEBN
‘1908h JI9HHALD 908 OLh ‘WOLLOIRLEOLIQO WAL U JIMIA BOLORINKAIE.LITOL 9MHIXOIOUTAdII OLE, "M0LJ0g-0doddd BH BIIRLRE-0J01 O dUHAlrdedIIRH
WIQWH ‘dOLIWIRAL XUITIBOUE WEMHEhEY Ol BIAD ‘U 9I9HERdQOOHIr0d UI19Q ‘YMHBERNOL BALOHUITII0Q €U LIAGLOEE OLE MeN ‘I[94hOLl BUHIOBALOD)
**BMH0BALOD OJOMYQI'BIN MH UIMLAIIO OH QHMHERd BH OMINIEI9Q OH ‘198hOLl

QUHBQAIrON MRG0 .LIgAROL ‘Or0dol & ¥ uMad A19dog WOEAIr BH oUMIAIIQ “*dII M UNILIOQAIX ‘AI9900Bh OL-MBM ‘UMHIKUEN 8 BOIUIIGUITOXBH
‘UTOI][ "MUHIIBALIINIE WAITIEIIQ O I'BHE OH M OLMMH BdLA BUHIILIALOBH O 90U ey dLdO( BH © ‘UTOIIr ‘BONOL UMHEOLI0D d BOJUINIUTTOXEH

OH ‘OMITIERLID OH UIMLIWEE AT XU [MIrHEY] o1dod eH odow yoHyedy ol ‘93gewd oreedol ‘AWOWMTME-OL ‘U9 BUHI0BAL10D ‘erodol 19HOdOoLd
HOHITRLIBE-0101 O ‘OHMHERd RH 9OMIXAJA BH IIWdRERY HOHHIWEN XeMhIIWdILl XIFHHOMO g HUIMAAL duHed0£RdQO0 U OMIFOLOLI UMD IrOMLY
QUHEXE9AAY ‘IAT YITHWIETOLI 1199 HAIMIIGLD AL ‘Beh-ddey] A10dog WOHAOIEH WOEALr BH 900rMgB0dL OMHIIBALIIINIE OI9LOOHIMOHILHY OIdIII
-4IfOQBH O OLh ‘OIMHIROIINEE 3 ULTUAL OHXOW ‘UWBMHITOIIQEH MIWNITHHIE.L0Q0J O XM BBRUID U BMHOTR40 d19auhadoHeRd HLE 208 BELIERLOOLIOD)
"BUHIOBALAIINIE OIONBMUH MBI OH 9040d

919dOLOM ‘OUMEL U ‘TIOHOMEH ‘UII9q "UIMLIWEE OH 199hOLl YUHEBREN OH “"hodl ¥ XBITOWOX ‘XBIFOLD BH XUIIBOL) ‘dOLINIOAL BMALD M HOMNO BUHEX
-£202dr L0 9ourrAHO0dU N9LadL {MMHArgedIIEH WOHROLO0g-0d2899 93X WOL g UWIIHERAQOOHI0g 9OUIBELNOL WU BUHBQILOM U UIBITIIGLD 9H BIAL
oMnIAdY {A3101009-0do830 3 OIMHAIgedIBH Ol BOUMIIOIBIRTA ‘IrAl MIFBMIIGIO OHOB M MWEMhIOL MWIGHILreNLdod MWIIHIIMD I9HOXAQeed U199
OLh ‘LOIRIKdOELA TIUIf XULE €M UHT() "BUHIIBALIINOE LO BOAUIMEAHO0dL “BIINI 91T MIIOW J19dOLON ‘UWBUHEBERNOU MWI9dMhodOoHERd MINOL
BO9LBE04.L091r0g90T BoLuroxudu 010 goderA skuHorgedeH 1 191/M0 OHAIFOLUOOHLO OLh MBL ‘OHOTedeModl OH WOMHAL'E WHLE eH HUHOTOIIQRH
XUNBAUH ULOOHHRIUXOIH U MHOWIAd OJOHQOTAOH QUELOTAIdE "MhOHAIFOLIOL HUIW GZ h € € BIPOUK || OLrRIOIAIO0L JUHIOBALOIINAE 90ada] |
1qHuUIredeed g rodod Luiedgo yiadoroy ‘ederA OIONBL MMHRIOIAIOOL g 9LOOHHIdogA

OXEY Y QUHBIUXO ULREXAIITOL M0LAD XodL OMHOhAL g U YAIrALMXK NIadd 4L00MO0LI99 O'BWOH MIrMTodon nHaWadd miLixowodu aurodox
OHAIPLUHERAD £9doh XM OMHALABOL WOERdQO WIHERILI ® ‘d0dRIA XMMIIrONOIH 9LOOHIUOHILH] ‘199hOLl BUHRQIIFON JI9HIIIUD 99HIW UK J31r0Q
I9IWQBITIAIIIO UI190 ULIBIFQQ) Y994 Od ULhOL ‘WEXAILrD OBH O WHUITIIAIMIOY U WEMLOgeX WITH(PRAIAIAL Ol BITAD ‘U 9odey g BAQBLHD ] U ¢] ‘7111
edxuHody

‘I9HIIKadEoL UIrag
JOWON OMIIrONI9H OLh ‘BOLIBIIQO0)) “OMHIIBALIINAE OUTMOENOdI HUW () h € € 919890kd BH BHII0I90 :BAOBLHAD [] Bodey €M LAMUL  ANBIIIA],,

‘eed UMIMIOIAT
-3Ird 4 ULOOHQOAIO] | *HOWOI OMIIFOMI9H 900IUMAdQO BUHIOBALIIINIE LO OLh ‘UIRIIIGLD I9W OBhIAD) "WHAMID ()7 OIr0NO 900LUIT 90dOLON ‘OUH
-00BdLANAE QOHIIIMD OHIIOFON 9D0LBIMIAIIO HUW () U h ¢ g WOALA BHIIOJI9D) "BAQBLHAID || LO WeH LAMmUU dddey| a4 LHorHomoaddod mey -odey|

960°€Y ‘0190

odey]

8881 "LHD ()7 ‘LOIIN MemA

1681 ‘GOLMIMAIA

8881 MO G 9LT N
NLOOWOIdE SUMOLONI0A
8881 "LHAD 8T

‘9p9 TN dMHAAEOQQ 09O

"BOLOTEXIOTOdI BUHOOBALOIWAE ‘QI9QRIrD BLOX ‘U ‘BAQBLHID
+] BHIOI9)) "dOWNOI X104 BMHOMAJQO Be-£M UIrRTRALOOL Mo4OLdh [ OF ‘LBAOFOI e ‘U ‘dONOT OMILr0MI9H OHAMmAdeed OIr199 BUHIOBALIINOE
areldrrAead g ‘eHeIRIdY 1O OMOIRIOH ‘BIrQ | 9HAOdAN ¢ "GOWOI OMILOMOIH 900rmAdeed OLh ‘WITHIITMD OMII'OLIBH OL190 dMHIIBALIIINAE “oXAIl

-£04 WOLI9dM10 BH LOIAROH QI9HHI0d IXBI Y YLLK O4LOHUINGI0Q ‘ATOIOL OIAHIIOIrOX BH BALOWOOH ‘BMHIOBALOINAE LO 9XedLd g ‘U ‘“BUHAD
-Bd1ornoe 19derA BOLOIEAOLEOL ‘OIThOH U MBL ‘WOHIT BN ‘94091re BAQKLHD ()] D),, "99IIOIATAIrd WeH LIBIIQO0) dHeIerdy 4 LHOTHOLDaddoM meH

‘OIf19Q 9H YULOBhOIH “MIrermadL
BIWOI 90 "¢ BH € O OIMHAIgedUBH Ol [99hOLl 9MHBQILOM JIMOIBXMULA OHHILRLOOU U derA ‘A1 MIIHWIETO] | "HeJerdy & W (0 Y ¢ 1] BAQBLHOD

*O9LOJMAWHY U IHEUX 01099 BE BXOdT OHOBhOX ‘WOQOH

WIGLIIdMLO TOL LAGVX M dOWOT €M MITMITOXIGEO0L 3KA 908 OLh ‘BHII'MO OM9IIFOLOBH MMHILOEH 4 Blodad ] "MMHerE XIIHHamAdeed Lo BLOMO

¥ erodeH OJOHW OLUQA 90917€ ‘WHhOdII AIKIA "BUHIIMOLIALIO JI9HIeWOdI IMFHOHUhUALI WH QX M 99HIIIMO OI19Q dQMHIIBALOIINIE I ‘OMLOBhA
INOMO9ILQ ] € ULOOHHIQO0D0 € ‘WOMHIIBALOIWAE IIHINKO08d1Lo8 OHIIMD ‘BWAdd 99IMEOLIBH OU U BAQKLHAD OI-()] 9 ‘BIAdNO OJOMOHEIRTdR UIALUY
:1AmMUL WeH eHelerdy €]

MUHhOLO|

QUHEOULIQ

1[9LBHUTAOON ‘I9LMHA] |

QUHIXIOTOd]] °J enuIrQR],

2023

0 6

DPU3UKA 3EMIIN



8881 "LHD /T ‘L9TN
(e100]N) doadA ymI0oAd
888T "LHID B[

‘I STAN MHHLIIG UMM

8881 "LHAD /]
‘GE9TaN dMHadE0Q( Q090

1681 ‘AOLDIMAIA
8881 "LHID /] ‘CHT oN £vERY]

8881 "LHAD GT/€[ ‘661N

*oIrmOoeNOdIl 9H SIIMH BUHIOBALITNIE LO UMHAIKIAEO] | OI0IrMD OIQIMIIHOW OHYIILUABHE O XA OH ‘Borudorgon
derd wodonhod Wavee € ‘WHIAAI BE TOIr0d HUTO ULhOL ‘BMhIOL XITHWOETOL XITHIIALULAINO BAT OLBHOTALO0L WOALL “OMHIOBALILNOE OLTII
-oenodi oOWALeq € BAQKLHID O1-] OLh ‘WOL O BUHOI4) I9HOhALOLI 92091 & MIra0IdOL 1 e4LOTOX0dRLI BALOJIMQO OIONIIA 9dOLHOM HOHLRI ¢

‘BHI HUW () h { € ‘YOLTUD YOMIHIW O ‘9001rndoLdol dOMHIOBALIINOE "IOUIAHOOdI QUITIERIID 998 OLh ‘HAIUD 1199 OJOL OF derA :LKHWOL
OH MITWALBQ BUHIJBALIIrNIE 0J0MR] "BALA HUW ¢ U h $ 9 ‘BAQBLHID OI-|] JWALR] € U 900LBIOIIQEH JUHIIBALILINOE QOHIIIMD 93K QOHQOIO] |

‘Teee-0dogad BH BMOLO0E-0101 9 0r1dg ederA ouHordedUeH ‘BMHOOBALOLNAE OJOHILIMD OJOMBL LKHWOLRE 9H BINALR] IMIIMXOdRL)) ‘I9IHALD
NIAHO9dL XeWOT X19dOLOMOH g “BIFOLOD 00 BLAHMMOALIO BI19Q BLINRL IWOT WOHIO g WoLBE ‘MLedod 9 HOmodQo 1199 XUIMFRLID €A HUTO WohudL
‘dOTINALEQ X904 OIrMIAgeed ‘IITHANOO ¢ 9001eXIroTodII ‘OMHIOBALOIINOE Q9HHAALA ¢ MeMIA,, WedoLd O “oJogdol 990e1rd oreedol OH ‘UHI
-AIrOLIOLI HUW ()} h € ‘“9HOY 9 LOL g Boyumandoraon ‘derd YIHWIETOL YITHILND BOLred0d.LOdAh QWALR] 4 ‘BdLA HUNW ¢} h € ‘BAQBLHID O1-|

986'T% ‘LEI' T
(MWALeq) wALeq

TATEBOCAH u np.

MUHLOdE UIGHHOdLodroLnded] | S ‘WHIAAY BE OHIO OHHQELOTIdOOLOH MIFBHOTALO BUHEQILON BA]T "OMHOOKALOIINOE OIr19Q 9091 ‘HUN €7 h € g ‘BHI0IdD) "BAQBLHIO 01-]] ‘WALRq
888 MO G ‘9,7 N *OHIOIrOX OHIILALUELOIAR 909I€ U WOIOHD I9LIdMOL KA 19d01 JITHXIND
MLOOWOTAE JUNILOMIOA OLh ‘OL BH BALOWO9H ‘WOQH WIMLIAdM.LO oLl 9LB99hOH 1190 HOMKAHUAL ‘BMHALAD OIOLE UIALUX 9MhOdLI 904 1 e ‘9XO0L YI9doLoM “MuIIag I

888 "LHI 87 MUHAOQAT YooHeaNdE MNRELOIIMANY MWIIHHOEg1LodeIrAd0] yumoisraedA Wed(Q -0 € 119gudil BIrouh 9 010L Wodohag -odey| 4 Irexaldd HO 629y ‘LLS O

‘991 3\ duHIdE0Q(Q) 2090 L 9HOII 9X LOL € BIAMLO ‘hUWO] doyen-1redoHal ‘doLeHdIQAT UIIHHI0E YUdddes U ‘WHhodL AW ‘Ir9Q WeN(Q) "0 € BUHIOBALIIrWoE BWadd og WexQ

888[ "LHID (¢
‘8¢9 N aMHAdE0Q() 2040H

8881 "LHID /]
‘691 N aMHade0Qg() 2040H

9901roh ONIIOMO9H OLUQA MWBIWOT NIIINJE

BUHI0BALOO 10 BouwumaumAdeed MLORIrQO HO0dde g OH ‘UIreredLOO0LI 9H OMIIFOMOUH I¥IBL BUHI0ALO U ‘01199 9H UMLOBhOOH arodol g

"BHY I9HUEOIOL OLF0N0 U WOdLA A4LOdMAWMAdL o1l ‘UNLAD g eeed 7—] OMHIIBALIINIE Q0QRID BILIBAOLIOU OHIIALUhOIINE BHI OJQHINIBHIOID
Ol ¥ OHEOHIIXKI WOLBE "MHIWAdE 4008k 9 OIroMO ‘lIHdoOWOHgRd MLhOLI MIT9Q MMLAD d19adon g nWederA MNITHWIETOL BWIdI9Loh ATKOW MMLAX
-OWOodII OLh Bl ‘RIrOMh [| X OIOL WOdohad BORh OJ-¢ IFHUEOIOLI OIFOMO U MHIAIOLIOL *OBh OIOHMEOIOLI O X-¢ OIr03O0 ‘BdLA h 6 OIrONO :9d01rud
-0L4OLI UIFWJE QUHIIBALOD 90QRID WALBE "900UAHO0AL YALALMX XUNOTOdOL €M O4LOHUITIGI0Q OLh ‘OHIIRLUELIEAR OMII'OLIRH OI19Q ‘D ()] OLOMO
BooomaexIrorod ‘ULOOHXd9011 HOHWIE QUHBQIOM 204d9] | "BAQKLHOD OI-]] MhOH 00Bh HOHUEOLOLI O X-¢ OLr0M0 JMHIIKALIINIE 9001rBhRH
"ULOOHXAJ901I HOHWIE UWBUHBQIIION MWHMNII U WOIAT

WITHWOETOL WIGHIIALUhBHEIH BIJIMOIRIKOFOdLIOD ‘QUHIIBALIINIE BOLIBXIrOTOdI OBH A MM ‘9HII UI9LBL XA Log :LAMUL WeH eodey] €Y

‘OO OMAIrOMO9H damanmAdeed U THANID () B
-gexIrorodu ‘OMHIIBALIINIE QOHIIMD OHILOFOT 900LB409LIgAR ‘@dLA HUN ()t MBh ¢ € ‘BAQBLHID OI-[] OLh ‘BddeY €M LAMUL MBI ,, QLR |

MUHhOLO|

QUHEBIULI)

1[9LeHUTdOON ‘I9LNHAL |

72

QUHIXIOTOd]] °J enuIrQR],

2023

0 6

PU3UKA 3EMIIN



73

NCTOPNUYECKOE 3EMJIETPACEHUME

XeXQOXO d I9HRY 0LMHAL BUHREERH QIIHHOWAE00 dNuIrgel mN

‘$OISIA QUreX Ol ULOOHEUDHALHU Sv_uﬂo_

€E8°EY “€8L°0F
(ndwot ) 9rounodrHeINAY

IEI°EY “TS1 0P
10dod ()8 BH Woh 99HOW XBMHAIrdedIIRH XI9HHAIOMAadalI  BodeY| LO LEOLOLO HEWEILIRY]
888 "LHID ()7 MLOOHLOJIW JMLAHEWOLADINIIE MM MBL ‘U000 HOMEA OHIL0E0T LUITOXOdI ‘OHIIRLREOTAID ‘90dOLON ‘BUHIIBALOINIE LOH 90404 — “MOLOOd L66'TY ‘6vS 0¥
‘8€9[ N QMHAdE0Q(Q 2080H o/H ®H Bodey] L0 — 2rouodrHeOMAIY 4 U ‘101 BH BOdEY] LO — QHBWEMIRY 4 ‘Telee BH BOdRY] LO XITHHYXOLOLoRd ‘Xeldr()'w 4 ‘Lsdodod Mey| 9LIQ
8Ly Y €Iy’ Iv
8881 "LHAD 9] ‘geaN odey| O/H *d-q, "0I190 9H XeMRIRNIBeXY g MMRIBAIBXY
6S0°Th “6CI'Ip
hAHRTdY
618°1% “T8I'l¥
888 "LHID 9] ‘gEoN odey| o ‘g-q, "ohAHRIdY ¥ OHMALAY € OI19Q BUHIOBALIIINOE WOIAdMO WINOHRIRTAY O WOHI2000 g HudaLdy
* JMWIGQRID UIT9Q 1[9deTA QUHIAIOOU ULE OH ‘BHIALOL L0 47 986°TY ‘68€° 1Y
8881 "LHD ()7 ‘LOTN MmN S 4 eIrouh g] U [] 19Hadoldon niidg 19dens "oMHOIKALOINOE QOHAILMD OUTMOEHOdLI OXUTIIEXY § MhOH GE:i¢ 4 BIOMA ()] ,, IXUTIIEXY €M WeH LATHU] | XUTIIBXY
1681 ‘GOLMIMAIA
888 “LMO [ /'LHAD 6T ‘11T N
SMUHLOYE UIIHHodLoqIrdLMged] | "IIHUMIAAL UIBT I9HALD XBWOT XUIOHW O "edohad 9008h ¢ g ‘9HOT HOIAdIT eH u 9ourndoidgon ¢ undody],, WedoLd ol
888 “LHID Q] “‘9p7aN cedary] ‘19derA JIHWIETO] | "OUHIDBALIIMINIE QOHIIUD OI199 ‘UHIAIrOLION 9008k XodI9Loh OIr0MO0 ‘UNdeXITY € ‘BIOY '1rdd 8 BAQELHID O1-()] "BIIY 1)
“MALE ALUTOd
-€10dLI MIrehBH BNOI OLh ‘OHII'MO ML 90BIAHIOAIO) I9IKed T BAOHD BIrNOE BAohad 400Bh 9LE4Y 4 OHAOLIOL BIIBOIW OJOLE OJ- || — 2myg "dogdd L96°1¥ “L9S 1
888 "LHID /[ ‘6N Budog| S ©H BIOI 0 UMHOLgRdIBH 9 OMHIOBALIIINAE QOHIITND IO0LBIMIAINO MHIALOLIOL BORh 9dI9Loh € ‘BIIBOIN OJOLE BIOUh OI-()] “(BUdeXTY) BIOY ‘1)) B

8881 "LHID G ‘COIN MemA

8881 'LHAD 9] ‘claN BudadL]

8881 "LHOD 7T ‘9LaN ‘(d1roLt
-odge1)) eeddey] MI9HdAgd)

" QOHII'ND
«
QOMEL 9H OH ‘OMHIIBALAIINIE OUTIOENOdI BHIALOLI JIrOO1I ()i  BHIIOIYD) "IOUIAHO0AI MITOIIr QUIIIKIIO 30¢g "LEHWOLA 9H U MWALR] d QUIOHIW
AWOdOLOM OHQOTOL ‘QUHIIBALILINIE QOHIIMD OHILOFOT OUMOEUOdL ¢§:4 4 O19hOH Bdohyg,, "BIIBOIW OJOLE BIOUA || LAMUL WEH UNALR] €]

*qoUIreN02d.LOL §OWOT XI9dOLOMOH I9HAL) OLh ‘LBA040 | "BUHIOBALIINOE OJOHIIMD LA ALAHUIW OIAIKEN U I9HBIALIBH 9HOhO

MWALE] UIQLUAY "OI19Q0 OH 9IMd MWALR] g BUHIIBALOIWOE 0J0oMER], ‘Uiedod™ O 0rno0dgd OMHIIBALOINOE AHURXAW OJOHI() “BIFOLD 0D BIBLA
BLINRIf QWOX WOHIIO € OLh ‘OHIIrMO OMIIOLORH 01199 £ed H194doll g "OQRIrd 991r0Q OH ‘BHI BOBh ¢ € 9HAN X LOL € Omoenodil aMHaoBdLrWae dod
-0Lg {MMIAHUW UL OI9LOOHILRALIKIOTOdI ‘9M0L20d-0do830 BH QMHIIBALANOE QOHILMD ormosnodil edik eoeh odi9Lonh g BAQBLHAD || :MWALEQ

‘ITeLIRE BH BMOLO0E O BOLOIBI
-gedlIeH ¥ OUMIAL 199h0O1 BUHBQALOY] "OMHAIBALIINOE 900IrndOLI0N 91K1I0 ‘OWALR] g ‘BHI HUW ¢ h 7 4 ‘edohod HUW G¢ h § € ‘BAQOBLHAD 7] U []

MUHhOLO|

QUHEBIULI)

1[9LeHUTdOON ‘I9LMHA] |

QUHIXIOTOd]] °J enuIrQR],

2023

0 6

DPU3UKA 3EMIIN



74 TATEBOCHAH wu np.

43°

YEPHOE
MOPE

42°

41°

40°

39°

39° 40° 41° 42°

| |
43° 44° 45° 46°

Puc. 3. ITonoxeHue anuiieHTpa 3emiueTpsiceHust 11/23.09.1888 r. 3akpaiiieHa 0061acThb epeceueHust KoJiell IJIs1 BCeX HaceseH-
HBIX MyHKTOB. KpacHast Touka — reorpacduyecKuii LIEHTP HaceJeHHBIX TyHKTOB C MHTEHCUBHOCTBIO 7 6aJUIOB.

ciabee, T.e. adTepIIOKOBas Cepusi, CKOpee BCero, Co-
OTBETCTBOBaJIa 4acTO HAaOJII0AaeMbIM CTaTUCTUYE-
CKMM 3aKOHOMEPHOCTSIM, HallpuMmep, 3aKoHy bora
[Bath, 1965].

Ha puc. 4 mokasaH sIUIEHTp 3eMJICTPSICEHMUSI.
Hame pemenue naxomurcsa Ha 30 KM K 3amamy OT
sarmmueHTpa B Katanore [Konmopckas, IlebamuH,
1977], pacnionioxkeHHOro (hakTu4yecku B ceje Okam —
HaceJIeHHOM ITyHKTe, TI¢ OTMEYaIMCh JIUlIb 7-0aJliib-
Hble coTpsiceHus1. B karanore [Konmopckas, Illeba-
JuH, 1977] marnutyna oueHeHa 5.1. Ckopee Bcero 1o
9TOI IPUYMHE 3eMJIETPSICEHNE OTCYTCTBYET B KaTa-
jore [Shebalin, Tatevossian, 1997] — oH comepXuTt

TOJIBKO CUJIbHBIE 3€MJICTPSICEHUSI ¢ MATHUTYAON He
MeHee 6.0. [TapaMeTpsl 3eMJIETPSICEHUSI U3 KaTajiora
[Konmopckas, Hledanun, 1977] u noaydyeHHbIE B HA-
CTosIIIeli cTaThe NMPUBEACHBI B TA0. 2.

I1pu TOM, YTO aKTUBHBIE PA3JIOMBI, BKIIIOYAsT He-
JIOCTOBEPHBIE, MCIIELIPSIOT IIPAaKTUIECKH BCIO KapTy,
a pacCTOSIHUE MEXIY MPEeXXHUM U HAIllMM pellleHUeM
cocTapJiseT Bcero 30 KM, aNMIEHTPbI TPUYPOUYEHBI K
SIBHO Pa3/IMYHBIM aKTUBHBIM pasjioMaM. BocTouHo-
AHatonuiickasi 30Ha ceBepHee nepecedeHus1 ¢ CeBe-
po-AHATOMUIICKON MpeacTaBieHa IBYMsI BETBSIMU
[Tpudonos, 2017]. HoBoe pelieHne 3MUIeHTpAa 3eM-
JneTtpsiceHust 1888 T. IpuBsA3bIBAaeTCS K 3aI1aHOM BETBU.

Taomuna 2. [TapameTpsl 3emuetpsicenus 11/23.09.1888 r. B BocTouHoit AHaTOIMM

WcrouHuk C.u,° B.n.,° H, xm 1,, MSK64 M
K IIIe6 1977] 40.9 42.8 12 7-8 5.1
OHAOPCRaZ, THEDATHH, +0.2° 6-24 +1 +0.5
40.85 42.22 10 7 6.0
Hacrosiuas cratbs
+12.6 km x5 +0.5 +0.1
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Puc. 4. Onunentp 3emierpsicenus 11/23.09.1888 r. (kpacHast 3Be3na) U aKTUBHbBIC pPa3JioMbl peruoHa no padore | baumaHoB
u 1p., 2017]. AKTUBHBIE pa3JIOMbI: HAIEXKHO MACHTU(DUIIMPOBAHHBIE (KpACHBIE JIMHWN), HEJIOCTOBEPHBIE (TOHKWE YEPHBIC JIMHUM).

HK — nonoxenue snuieHTpa comacHo pabdote [ Konnopcekas, Llle6anun, 1977]. Mexanusm ouara no [Global CMT ...

Ona oOpa3oBaHa 3IICIOHUPOBAHHO PACIIOJIOKEH-
HBIMU pa3jioMaMi Dp3ypyMCKOI Pa3IOMHON 30HBI
[Emre et al., 2013]. Bmoms HuX oTMedaroTcst IIpu3Ha-
KU MO3IHEYETBEPTUIHBIX B30POCOBBIX U JIEBOCIBU-
TOBBIX CMellleHU . B 11ej10M 3ke, pasiaoMbl IJIOXO U3Y-
yeHbl. CeBepHee 3anaaHoii BeTBU BocTouHo-AHATO-
JIMICKOIT 30HBI pPa3JIOMbl IIPOCJIEXKUBAIOTCS IO
I. Axankanaku B FOxHoit [py3un, roe KyJIucHO Noma-
crapiagiorcg  Kazoek-LIxnHBagIbcKUM  HOBEHIIINM
pazinomoM, ontmcaHHbIM E.E. Mumanosckum [Muia-
HOBCKHit, 1968].

C 3anagHoi BETBBIO aCCOLIMUPYETCS odar 3eMiie-
tpsiceHust 30.10.1983 r. (puc. 4). Ero sanumneHTp Haxo-
IUTCSI MeHee yeM B 50 KM OT anulieHTpa ceiicMmie-
ckoro coobitust 1888 1. IlmyouHa ovara (11.6 xM) MH-
CTPYMEHTAJILHOTO 3emJjeTpsiceHuss 1983 r. ciayxurt
KOCBEHHBIM 000CHOBaHUEM ITyOUHBI 10 KM, TpUHSI-
TOIf HaMU B pacyeTax METOIOM KOJICLI.

He Tonbko 3emnerpsicenus 1888 u 1983 rr. moka-
3bIBAIOT BBICOKYIO CEMCMUYECKYI0 aKTUBHOCTh. Ha-
CeJICHHBbIE ITYHKTHI paiioHa YIOMUHAINUCh U B CBSI3U C
6ojiee paHHUMU CEUCMUYECKUMU COOBITUSIMU.
B cBa3u ¢ 3emnerpscenunem 1888 1. razera Kapc
(Ne 40, 30.09.1888 1.) coobmmana: “Co épemenu 3ams-

OU3NUKA 3EMIIM  Ne 6 2023

,2023].

mus pycckumu Kapca, macmosujee 3emaempsicerue
nepsoe. Hexomopwie cmapoxcunbl pacckasvléarom, 4mo
nem deadyames Momy Ha3ao 30ecb, a makKice 8 Ipsepy-
me, Apoaeane u Kaevizmane ovi10 cunbHoe 3emaempsice-
Hue, om Komopo2o 60AbUUHCIE0 00MO8 0aAU MPeUjUHbL
U Oblau oaice cAy4au paspyuleHust HeKomopwvlx caKenb,
HO yoap, HACKOAbKO OHU 3aNOMHSIM, Obl1 MOAbKO 00UH U
cayuuncs eeuepom. Ilo éceil eeposmuocmu 3mo mo ca-
Moe 3emaempsiceHue, Komopoe Habadarocb 6 Anek-
candponone 7-eo ¢heepanrs 1868 eoda. Ilodobubix nce
YacMuvlX NOMPSCEHULL NO4Ebl, KAK HblHeWHee, CMapuKu
He 3anomHAm”

BbIBOJbI

1. 3emnerpsicenue 11/23.09.1888 r. hakTuuecku
MEepBOE CEUCMMYECKOE COOBITME PErMOoHa, KOTOPOe
MOXKET OBbITh MCCJIEIOBAHO HA OCHOBAHMU CBEICHUI B
POCCUIICKOI MepuoanudeCcKoii IeuaTu.

2. Marauryna 3eMJIeTpsiceHMsI ObLIa paHee CyIle-
CTBEHHO HeJIOOlIeHeHa, 13-3a Yero OHO He MOoIajio B
KaTaJIOT CWJILHBIX 3eMJIETPSICEHUI TECTOBOT'O PETUO-
Ha KaBkas3 [Shebalin, Tatevossian, 1997].
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3. ToyHOCTHb JIOKALIMYA TUITOLEHTPA MO3BOJISIET
UIEHTU(PULINPOBATh AKTUBHBIN Pa3jioM, C KOTOPbIM
cBsI3aH ouar 3emierpsiceHus 1888 r. Ilpowucieniiee
cryctst moutu 100 jet 3emuetpsiceHue ¢ M, = 6.6
MOATBEPKAAET NOJTOBPEMEHHYIO aKTUBHOCTh DPp3y-
PYMCKOI1 30HBI pa3JIOMOB, IPUHAIJIEXKAIIEl cucTeMe
BoctouyHoit AHaTonu.

OPMHAHCUPOBAHUE PABOTHI

PaGora BbBIONIHEHAa B paMmkKax roc3agaHuss M®O3
um. O.10. IImuara PAH.
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Historical Earthquake on the North-Eastern Extension of the East Anatolia Fault

R. E. Tatevossian“ *, N. G. Mokrushina® **, A. N Ovsuchenko® ***  and A. S. Larkov® ***
“4Schmidt Institute of Physics of the Earth, Russian Academy of Sciences, Moscow, 123995 Russia
*e-mail: ruben @ifz.ru
**e-mail: nina305@inbox.ru
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****e-mail: las 119@yandex.ru

Abstract—The position of the hypocenter and the magnitude of the earthquake of September 11/23, 1888
were determined based on macroseismic data published in the Russian press in Russian, Armenian and Geor-
gian. Calculations showed that the magnitude of the earthquake was previously significantly underestimated,
which is why it was not included in the catalog of strong earthquakes in the Caucasus test region [Shebalin
and Tatevossian, 1997]. The accuracy of the location of the hypocenter makes it possible to identify the active
fault with which the source of the 1888 earthquake is associated. The earthquake with M,, = 6.6 that occurred
almost 100 years later confirms the long-term activity of the Western branch of the East Anatolian fault zone.

Keywords: historical earthquake, Turkey, macroseismic, active faults
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