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IIprBeneHBI pe3yIbTaThl pacyeTa U aHalM3a CIIeKTPATIbHBIX W JHHAMHYECKUX MapaMeTpoB ogaros (Mo, o, Ao,
€, N0, Aor, @, Eu 1 Mw) msiTi HamGomnee CHITBHBIX MPEACTaBUTEIbHBIX 3emierpsicernii Kppima 2020 roga B
Uana3oHe »HepreTuueckux kimaccoB K =9.0-11.3 um miectd cpaBHHTENbHO cinabbix ¢ Kn =5.2-7.9,
MPOM3OLICAIINX Ha MaTepUKOBO# yactu u BONMH3u IOxHoro Gepera Kpbima. J[MHaMHUYECKHE MapameTphl
0YaroB BOCCTAQHOBJICHBI 110 aAMIUIMTYIHBIM CIIEKTpaM 3allkCeil MPOJONBHBIX H IOMEPEUYHBIX CEHCMHYECKUX
BOJIH, 3apErHCTPUPOBAHHBIX BOCBMBIO [M(POBBIMH  PETHOHATBHBIMH  CEHCMHUYECKUMH — CTaHIHMSMU.
Hcnonp3oBano 70 CTAaHIMOHHBIX ~ AMIUTUTYOHBIX CIIEKTPOB, IONOXEHHBIX B OCHOBY  OIPEICICHHS
JIMHAMHYECKHX [apaMEeTPOB OYaroB C HCIIONB30BAHHEM TEOPETHYECKOM AMCIOKAMOHHOM moaenu bpyHa.
CrexktpansHble CBOMCTBa 0o4aroB 10 3emuieTpsiceHmii pacCMOTPEHBI TakKe 110 JHEPreTHIECKHM CIIEKTPaM
3amnuceil Ha CTaHIUK «AyIuTay. JlaeTcs aHalIu3 MONyYeHHBIX PE3yJIbTaTOB.

Knrouesvle cnoea: aMImmuTyIHBIH CHEKTp, Mojaenb BpyHa, CeKTpaibHas IUIOTHOCTh, YIJIOBas 4YacTOTa,
CefiCMUYECKUiT MOMEHT, pajuyC IUCIOKAIMH, COPOLICHHOC W KaKylleecs HANpPsDKCHUS, MOJBHKKA I10
pa3phIBY, paJHallHOHHOE TPEHHE, SHEPTETHICCKHUI CIICKTP.

BBEJIEHUE

Kpeimcko-Uepromopckuii peruon B 2020 romy xapakTepu3oBajics yMEpEeHHOUH
CEMCMUYHOCTBIO, KaK IO BBIJICJICHHOM CEMCMUYECKOW SHEPruM, TaK U MO KOJIUYECTBY
MPEJICTABUTEIbHBIX 3eMIICTPICeHUH. [{1ist uccieioBaHus CIEKTPAIbHBIX CBOMCTB MECTHBIX
3eMIIETPSICEHUH W BOCCTAaHOBJIEHHS HAa MX OCHOBE OYAaroBHIX MMapaMeTpoB C OICHKOU
MarHuTyJl 1O CEWCMHYECKOMY MOMEHTY OTOOpaHO TATh  IPEACTABUTEINHHBIX
CEHCMHUUECKUX COOBITUH B JMANa3oHe dHEpreTHuYeckux kimaccoB Km =9.3-11.3, u mecth
CpaBHHTENBHO CNabbix ¢ Kp =5.2-7.9, mnpencraBnsonmx ocoObIli WHTEpeC, T. K
MPOU3OILIN B CIa0OM3YyYeHHOM pailioHe Ha TapXaHKYTCKOM IIOJyOCTPOBE M BOIH3U
IOxnoTO Oepera Kpeima. Kpome Toro, mo 3amucsiM CTaHIIUU «AJIYIITa» HCCIEIOBAHBI
SHEPreTHUYECKUE CHEKTPhl OJMWKAWUIIMX K CTAaHIUU 3EMJICTPSACCHHMHA JUISI  OLICHKU
YaCTOTHOT'O COCTaBa KOJIeOaHNU, HECYIINX MaKCHMAIIbHYIO CEHCMHUYECKYIO SJHEPTHIO.

1. ACXOHBIE IAHHBIE

Jnst pacueTa aMILIUTYIHBIX CcHeKTpoB @Dypbe U ompeneleHHs Ha WX OCHOBE
JUHAMUYECKUX  TIapaMeTpoB  OYaroB  BLIOpaHBl  3alMCH  HamOoiee  3HAYMMBIX
semuerpsicennii 2020 roxa (puc. 1), oTBevaroIme KpUTEPHSIM BHICOKOTO Ka4eCTBa.
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Puc. 1. Kapra snunentpoB 3emierpscernii Kpbimcko-UepHOMOPCKOTO pernoHa 3a
2020, 1M KOTOPBIX BOCCTAHOBICHBI JUHAMHYECKHE IMApaMeTrpbl odaroB: 1 —
sHeprerryeckuii kiacc K [1]; 2 — miybuna ovara; 3 — ceiicMuueckas craHimu; 4 —
TrpaHUIa pallOHOB; 5 — HOMeEpa 3eMJIETPSICEHUI B COOTBETCTBHH C TaOI. 1.

OcHoBHBIE mapameTpnel 3emierpsacenuid 2020 T., s KOTOPBIX HCCICAOBAHbI
CHEKTpaJIbHBIE ¥ TWHAMUYECKUE TIapaMeTphbl 04aroB, IpuBeIeHbl B Tabiuie 1 mo JaHHbIM
CBOJIHOM 00paboTku B Kpbimy.

HaunGonpimee konmuecTBO H3YYEHHBIX 3eMIIeTpsiceHUH (110 4 COOBITHS) MTPOU3OIILIO B
Anymtuackoit u Kepuencko-Anarickoi 30Hax ouaroB (paiionsr Ne 3 u Ne 5), nsa — B
Cesepo-3amagnoit (paiion Ne8) u omno — B Crennom Kpeimy (TapxankyTtckuit
MIOJIyOCTPOB).

[o 3ammcsiMm 00BEMHBIX BOJNH Ha BOCBMH PETMOHAIBHBIX CEHCMHUYECKHX CTaHIIUSX:
«Anymray (ALU), «CeBactonons» (SEV), «Cumdepomnons» (SIM), «Cymak» (SUDU),
«ara» (YAL), «Tapxankym» (TARU), «/lonysnas-2» (DNZ2) u «Kepus» (KERU),
paccunutaHo u oopadorano 70 aMIIIUTYAHBIX crieKTpoB: 14 s mpomonbubix (P) u
56 — nomepeunsix (S) BonH. Kak u B mpensiayniie roas! [2, 3] He UCTIOIB30BAHBI IS
aHanm3a 3amucu cericMoctannuu «®Deogocus» (FEO) BosmHOBBIE (OpMBI Ha KOTOPOH HE
OTBEYAIOT KPUTEPHUIO BHICOKOTO Ka4eCTBA HCXOIHBIX JIAHHBIX JIJISl pacyeTa CIIeKTPOB.

Haubonpiee KOIMYeCTBO CIEKTPOB MONYUYECHO IO 3AIMUCSIM CEUCMHUYECKUX CTaHIMN
«Anymray, «Cynak» u «CeBactonoiby. lIpoueHT ywacTust 3TuX craHUMid B oOIIeH
OIIEHKE JIMHAMHYECKHX IapaMeTPOB OTJICILHBIX 3eMIIETPSICEHHUI Takke HauOONbIIUN U
coctaBisieT 55%. MeHbItie BCero sl aHaIM3a IPHUBJICUEHBI 3amUCcH cTaHIH «Kepuby» ¢
BBICOKMM YPOBHEM NPHUPOTHBIX HIYMOB.
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Tabnuna 1.
OcHoBHBIC TapaMeTpsI 3emiteTpsicennii Kpeima 3a 2020 101, 11 KOTOPBIX
BOCCTaHOBJICHBI JJHHAMIUYECKHE TTApaMETPhbl 04aroB

DnuieHTp Maruuryna
T t h N

Ne ga;’ y MZH cl . o KM Mw/n, | ML K Paiion

% N A% E Me Tabm. 2 | Wsg
1) 2 3 4 5 6|7 8 9 10 11
1/12.03| 06 15 16.0 | 44.59 |34.45| 14 2.65/1 7.1 Anymruackuit (Ne 3)
2112.03/1321405|44.54 |34.44| 7 1.9/2 5.2 Anyrruackuii (Ne 3)
3/15.03/053601.1|44.60|37.14| 42 | 4.0/ 4.02/11| 3.9 |11.3 Kepuencko-Ananckuii (Ne 5)
4 101.04]161140.8 | 44.62 |36.14| 25 3.12/3 | 3.0 | 9.0 |Kepuencko-Ananckuii (Ne 5)
5108.04|121242.7 | 45.47 |32.89| 25 2.51/3 7.9 Crennoit Kpbim (Ne 6)
6112.04/023106.6 |43.75|31.06| 35|3.4| 3.63/9 | 3.6 |10.4| Cesepo-3anamubiii (Ne 8)
7 101.06|132513.8|45.25|37.70, 9 3.11/3 | 3.3 | 9.4 |Kepuencko-AHnanckuii (Ne 5)
8 /28.08|142051.0| 44.31 |31.95| 19 3.22/1 | 31 | 9.3 | Cesepo-3amanusrii (Ne 8)
9 |24.10| 08 40 26.5 | 44.68 |34.45| 13 2.37/1 6.2 Anymrrrackuit (Ne 3)
10/27.10/ 02 08 45.3 | 44.64 |34.48| 14 2.73/5 8.2 Anymruackuit (Ne 3)
11/12.12/ 1454 24.9 | 44.65 |37.31| 25 |3.1| 3.67/5 | 3.4 |10.1|Kepuencko-Ananckuii (Ne 5)

Ipumeuanue. Tapamerps 3emierpsicennii B rpadax 2—7, 9—11 maHbl MO JaHHBIM CBOAHOM 00paboTKH

B Kpeimy, 3Hauenuss Mw/n (rpada8) — wu3 Tabm. 2, rae N — 4YHCIO HHAMBUAYAIbHBIX ONpPEACICHHIA,
Y4acTBOBABILIMX B OCPEIHEHUHU.

st pacdera aMIUIMTYAHBIX CIIEKTPOB OTOOpPaHBI TOJNBKO 3alCH C MPEBBIIICHHEM
HIOJIE3HOTO CHTHAJIA HaJ (JOHOM rmomex B 1Ba U Oosiee pasa. [IprMepsl Takux 3anuceil JaHbl
Ha PUCYHKE 2.

[W] 1 DO TARU[EHZ-(?7)] 100,000 samples/s 2020-Mar-15 [EWI = [x]
n
]
! !
? DI TARU[EHN-(?7)] 100.000 samples's 2020-Mar-15 [@WE 1= x|
[T 3 D2 TARU[EHE-(?)] 100.000 samples's 2020-Mar-15 [EWI_[= x|
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[W i DO SEI[EHZ-(?7)] 100.000 samples’s 2020-Apr-08 W [=] [x
A
| \
1L Y L 1
72 D1 SEA[EHN-(22)) 100.000 samples’s 2020-Apr-08 [@WF [« [x
73 D2 SEI[EHE.(?7)) 100.000 samples's 2020-Apr-08 @WI [ |x

Puc. 2. ITpumepsr 3anuceii 3emnetpsicennit 2020 r.: a — 15 mapta ¢ K = 11.3 (c/cr.
«Tapxankyt», A = 372 km); 6 — 8 anpens ¢ K= 7.9 (c/cr. «CeBactononby, A = 120 xwm)

2. METOAUKA OBPABOTKHN U UHTEPIIPETALIUSI AMIIVIMTYIHBIX CIIEKTPOB

Mertoauka pacdera, OOpabOTKM ¥ HMHTEPHpPETAMM AMIUTUTYAHBIX CIIEKTPOB
nmonpoOHO omucaHa B pabore [4] W He W3MEHMIACH IO CPAaBHEHHWIO C MPENbIIyIIUMHU
rogamu [2, 3 u ap.]. Jast momepednsix BoyH (S) CHEKTPHI PacCUUTHIBAIKCH MO JIBYM
ropu3oHTalmbHbIM  cocTaBimsitomuM  (N-S) uw  (E-W) u  crnekTtpanbHas IIOTHOCTh
BBIYMCIIUIACh, KaK IMOJHBIA BEKTOp KojebaHuit, a mias upogonsHbix (P) — mo
BEPTUKAJIbHOM KOMIIOHEHTe (Z). OTHOCUTENbHAs JUIUTENBHOCTD T UCCIEIYEMOro y4acTKa
3aIKCy NPUHATA PAaBHOW WHTEpBaly BPEMEHH OT MOMEHTa BCTYIUICHHUS S- u P-BonH 10
BPEMEHU CIIaJla MAKCUMAIBHBIX aAMIUIATYA Amax Ha ypoBeHb /3 Amax [4]. Cuexrpsl
paccyrTaHbl CTaHAAPTHBIM METOJIOM ObICTPOTO MpeobpazoBanus Dypee.

WHTtepnperanys aMIDIUTYAHBIX CHEKTPOB BBINIOJIHEHA B paMKax TEOPETHYECKOH
JUCIIOKAMOHHOM Moaenu bpyna (0?) [5]. CornacHo nanHoi Moaenu (m2), aMILTMTYTHbIH
CIIEKTp CEHCMHUUYECKUX KOJeOaHWH MOYBHI XapaKTEPH3YyeTCs OCHOBHBIMH MapaMeTpaMu:
CMEKTpabHOM TIOTHOCTBIO Qo (X, f) B mmHHONEpHOAHOW YacTH criekTpa (mpu f—0) u
yrinoBoil dactotoit fo (wo), mpu KOTOpOW HAa4YMHASTCs CrajJ HH3KOYACTOTHOM YacTH
cnekrpa. [Ipu 3TOM craj CeKTpaNbHBIX aMIUIATYJ B CTOPOHY BBICOKMX YaCTOT JIOJKCH
HPOUCXOIUThH MO KBaJAPATHYHOMY 3aKoHY (yron HakioHa y~ — 2 0). IlpeoGnanaromiee
00BIMHCTBO paccuuTaHHbIX B 2020 T. CHeKTpOB 00BEMHBIX BOJIH YIOBIETBOPUTEIHHO
ANIpOKCUMUPYIOTCS B PaMKax TeopeTudeckod monenu bpyHna. Te, HeMHOroducieHHbIE
cimydad, Korga (opMa aMIUTHTYIHOTO CIHEKTpa OTKJIOHMIACh OT JaHHOW MOJENH, ObLIN
OTOpaKoBaHbl M HE WCIIOJB30BaHbl JUIsI pacueTa JMHAMHYECKHX IapaMeTpoB OYaros.
[TpuMepsl aMIIUTYIHBIX CHEKTPOB MO Pa3HBIM CTaHIMSAM, COCTABIISIONIMNM 3aIlHCH, H
TUIIaM BOJIH IIPUBEJICHBI Ha pHC. 3.

Ha cmekTpax mnpsMBIMH JIMHHMSMH [IOKa3aHa MX aIllpOKCUMAaIMs B paMKax
HCIIOJIB30BAaHHOM TeopeTHYecKoi Mozenu bpyHa.
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Puc.3. TlpuMepsl aMIUTUTYyJHBIX CHEKTPOB OOBEMHBIX  CEMCMHUYECKHX  BOJH
semserpsiceHnii Kpeima 3a 2020 . 1 X anmpoKCHMaIis B paMKax TEOPETHUYECKONH MOJEITH
BpyHa (HOMepa 1 1aThl 3eMIICTPSICEHUI COOTBETCTBYIOT TAKOBBIM B TadJme 1).

3. PACHET JIMHAMMNYECKHUX TAPAMETPOB OYAT A

Jl1a BoccTaHOBNIEHUS TUHAMUYECKUX ITapaMeTPOB odyara B paMKax JHUCIOKAIMOHHOMN
Mmogaenu bpyHna [5] ucnonbe3yrores ABe IIaBHbIE XapaKTEPUCTUKU aMIUTUTYAHbBIX CIIEKTPOB:
CHEKTpaJibHasl IUIOTHOCTh (2o, KOTOpasi MPONOPLUHOHAIBHA CKAIIPHOMY CEHCMHYECKOMY
MOMeHTY Moy 1 yriioBast dactora fo, IpsiMo CBsi3aHHasi ¢ pa3MepoOM KPYroBO# AMCIOKAIMH Fo

(dbopmyisr 1, 2):
Mo=Qo(4np-V3)/Rop-G(A,h)-C(w)- Sm(f) (1)

rae 29 — MaKCUMaJlbHOE 3HAYCHHE CIEKTPaIbHOH MIoTHOCTH pu ® —> 0; V — ckopocTh
pacnpocTpaHeHusi 00bEMHOHN BOJIHBI; p — TUNIOTHOCTH MOPOJ B OKPECTHOCTH o4ara, Ro, —
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HAMpPaBJICHHOCTh M3yYCHUS U3 ouyara Ha CTaHIuio peructparuu; G(A, h) — momnpaska 3a

reoMerpuueckoe pacxoxaenne; C (®) — YacTOTHas XapakTEPHCTHKA CPEIbl IO
craumueit, Sm(f) — mompaska 3a Heynpyroe 3aTyxaHue B MaHTHH.
\Y,
r=234_—— 2
2nf

0

[MapameTpsl Mozenu cpelpl B OKPECTHOCTH Oyara BBIOMPAUCh B 3aBUCHUMOCTU OT
TTyOUHBI TUTIOICHTPA PACCMATPUBACMOTO 3eMJICTPSICCHHUS.

[lompaBka 3a HampaBJIEHHOCTb W3JIy4eHUs! Ro, Oblla MpHHATa OAWHAKOBO Ha Bce
ceficMuueckre cTannuu, paBHoi 0.4 [4], mockombKy st 3emiuetpsacenuit 2020 r. pemenne
MeXaHH3Ma 04aroB, U3 KOTOPOTO OMPEACISIIOTCS MONpaBKu Ree, K HACTOSAIIEMY BPEMEHH
HE MOJTyYCHBI.

Metoarka mepexona OT CTAaHIMOHHOTO CIHEKTpa K CHEKTPY MCTOYHHKA MOIPOOHO
u3JI0KeHa B paborax [6, 7] ¥ HE M3MEHWIACH 110 CPABHEHUIO C MPEABLAYIIUMH TOJaMH.
Bce dopmynsl aiist pacueTta APYrUx JTUHAMUYECKUX MapamMeTpPoOB OYaroB: COPOIICHHOTO
HanpsDKeHUs] AG, BEIMYMHBI neOopMalnd CIBUTA €, KAXYIIETOoCs HampsHKEHUs 775,

BEJIMYMHBI PAJMAIMOHHOIO TpeHus ACy, cpeiHel MOABMKKK 1o paspeiBy U  (wmm
BEJINYMHA IUCIIOKAIWMH), SHEPTUH 00pa3oBaHMs AMCIOKAMH B o4yare Fy U MOMEHTHOM
marautyasl Mw npuBeznens! B [3] mo padoram [5-9].

Jis OONBIIMHCTBA 3eMIIETPSCEHUH AMHAMUYECKIE TTapaMeTPhI TIOTYIEHBI TI0 TPYIIIe
HE3aBUCHMBIX CTAHIMOHHBIX ompezaeieHuid (tadm. 2). Jlias CpaBHUTEIBHO CHIIBHOTO
npeacTaBuTeNnbHOTO 3emierpsicenus Ne 8 ¢ K = 9.3, mpouzomeaniero B ceBepo-3anaaHon
gactu Kpeima (paiion Ne 8), mpUrogHBIMU AJIsL TOCTPOEHUS CIEKTPOB OKa3alHCh 3aNHCH
TONIBKO S-BOJH Ha OJHOW, Ommkaimedl K odary craHmun  «CeBacTONOIbY,
pacmlojOKeHHONH Ha JNHIEHTpaTbHOM pacctosHuu A = 140 xm. [dnsa Tpex cmabbpix
ceficMuueckux ToadkoB (NeNe 1, 2 m 9) ¢ sHepretnyeckum kiaccom Ki = 5.2-7.1 u3
AJTyImITHHCKOM 30HBI (paiioH Ne 3) IMHaMHYECKHE MapamMeTpbl BOCCTAHOBIECHBI TAKKE
TOJIBKO IO OJTHOM ONIKaNIIIel CTaHIN «AITYIITaY.

Bberurciienre cpeHux 3HaueHU mapaMeTpoB (S) U CTaHAApTHBIX OTKIOHEHHH (OS)
BHITIOJTHEHO 110  WHAVBHUAYAJbHBIM  CTAHIMOHHBIM  ONpEIENEHUSIM C  Y4ETOM
JIOTHOPMAJILHOTO 3aKOHA PAacHpeieICHUs] BEIMYMH C COOTBETCTBYIOIIUM CTAaHAAPTHBIM
otkioHeHreM [4]. CTaHIMOHHBIC 3HAYCHUS PAJUAIMOHHOTO TPEeHUs: AGy MOJyYHIIUCH
OTPHILIATENIFHBIME WJIM 3HAKONIEPEMEHHBIMH, B CBS3M C OTHM HUX CpeJHee 3HaueHHE
BBIYMCIICHO 10 CPEHEreOMETPHYECKUM JUIsl JJAHHOTO O4ara HalpspkeHHsM AG U 770 10
dopmyne [8]:

Aoy =1/2A6 —no .

CpenHee 3HaueHWEe MOMEHTHOH MarHuTyasl MW ompeneneHO Kak —cpegHee
apu(MeTHIECKOE ¢ COOTBETCTBYIONIEH MOrpeIHocThio. B Tabmwuie 2 otmeuero (Mw*).

B wuroromoii Tabmuie 2 IS KaXKIOW ~ CTAHIMM — PETUCTPALMU  YKa3aHbI
SMUIEHTPAIBHOE PACCTOSIHUE A, KM, THIT HCIIOIB30BaHHOM BOJIHBI (P, S) n cocraBistomast
samucu, rae (N+E) o3Havaer MONHBIA BEKTOp KOJIeOaHHW 1O JBYM TOPHU3OHTAIbHBIM
cocrapysttoniuM N+S u E-W, a criekTpaibHas INIOTHOCTh 0003Ha4YeHa Kak » (o.
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Tabnuna 2.

CriekTpaibHbIe U THHAMIYECKHE ITapaMeTphl odarop 3eMierpsicenrii Kpeima 3a 2020 rog

2

PN

=
< =

w| CocTaBiIAromnas

| Cragmsa

N | Bomna

ol Q10 m-c

o| 30108 uc

~| fo, Iy

| Mo 10, H-u
KM

S| Ac-10°, Ia

Sl 102, m

%| no'10° I1a

=1 Aor10°, ITa

| Eu-108, o

2l e10°%

9

4 16

Nel. 12 mapra, t10=06 4 15 mun 16.0 ¢; 9=44.59°, A=34.45°; h=14 km; Kn=7.1

ALU | S IN+E[ 11| | 0.2 [35]1.17]0.36] 1.08 [3.61] 0.01 [0.4]0.14]0.21 | 2.65

Ne2. 12 mapra, t0=13 u 21 mun 40.5 ¢; 9=44.54°, A=34.44°; h=7 km; Kn=5,2

ALU|P| Z |161(0.0025 7.1/0.06 |0.29| 0.11 |0.38| 0.008 |0.24|/-0.19]|0.001| 1.8

ALU | S IN+E| 16 0.035/5.210.13|0.21| 0.57 |1.92| 0.03 |0.12| 0.17 |0.012| 2.0

S — cpejHee 3HAUCHHE 0.09/0.25| 0.25 |0.85| 0.02 |0.17{-0.05|0.003| 1.9

3S — cTaHOapTHOE OTKJIOHCHHUE 0.1710.07| 0.36 |0.35] 0.29 |0.15 054 | 0.1

Ne3. 15 mapra, t0=05 = 36 mun 01.1 c; ¢=44.60°, A=37.14°; h=42 km; Kn=11.3

SUDU 172] 0.18 3.7 216 |0.83| 16.5 [27.5| 1.66 |12.4[-4.15] 297 | 4.16

ALU 216| 0.06 3.9(89.1/0.79| 7.98 |13.3] 0.76 |30.1/-26.1| 59.2 | 3.9

NIN[N

KERU 95| 0.2 39118 |0.79] 10.5 |17.5] 1.0 |22.8/-17.5| 103 | 3.98

KERU N+E| 95 1.7 127|160 |0.62] 29.7 |49.4] 2.22 ]16.9/-1.92| 396 | 4.07

YAL Z |238| 0.08 3.95| 131 |0.78| 12.2 |20.3] 1.15 |20.5|-14.4| 133 | 4.01

YAL N+E|238 045]2.6| 120 |0.64| 19.9 |33.2| 1.55 |22.2|-12.3| 200 | 3.99

TARU| S |N+E|372 04 |2.6]162 |0.64| 26.8 |44.7] 2.09 |16.5[-3.14| 362 | 4.08

DNZ2 N+E|321 05 126|175|0.64| 29.0 |48.4| 2.26 |15.3|-0.76| 425 | 4.1

SIM Z |242| 0.1 39138 |0.79] 12.4 |20.6] 1.18 |19.4]-13.2| 142 | 4.03

NI nNVnin|Twmw|T|(T|T

SIM N+E (242 0.7212.8| 159 [0.60| 32.9 |54.9] 2.38 |16.8/-0.35| 437 | 4.07

SEV

wn

N+E|274 0.19]28|57.1|0.60| 11.9 |19.7| 0.85 |47.0|-41.1| 56.1 | 3.77

S — cpenHee 3HaUEHUE 132 | 0.7 | 17.1 |28.5| 1.44 |20.4|-11.9| 188 | 4.02

8S — cTaHIapPTHOE OTKJIOHEHHE 0.05|0.02| 0.06 |0.06f 0.05 |0.03 0.1 | 0.07

Ned. 1 anpeast, t0=16 u 11 mun 40.8 c; 0=44.62°, A=36.14°; h=25 km; Kn=9.0

SUDU|P| Z |95] 0.01 4 12.03]/0.58| 045 |15| 0.06 |10.5/-10.3| 0.15 | 2.81

SUDU| S |N+E| 95 0.3 12.8]11.6/0.48| 463 [15.4] 0.54 [1.83]0.49]8.97 | 3.31

YAL | S |[N+E|159 0.15]2.7|9.47|0.50| 3.38 |11.3| 0.41 |2.24|-0.55| 5.34 | 3.25

S — cpejiHee 3HAUCHHE 6.1 [052|196 |6.4| 024 |35|-252| 193 | 3.12

8S — cTaHJapPTHOE OTKIIOHEHHE 0.240.03| 0.31 |0.32| 0.3 |0.24 056 | 0.2

NeS. 8 anpeast, 10=12 u 12 mun 42.7 ¢, 9=45.47°, A=32.89°; h=25 km; Kn=7.9

DNZ2 Z |280.008 5.0/0.62 (047|027 |0.9]| 0.03 |3.05] -2.9 | 0.03 | 2.46

P
DNZ2| S| N |28 0.045{3.1/0.67]0.43| 0.36 |1.2| 0.038 |2.84/-2.66] 0.04 | 2.49

TARU| S [N+E| 30 0.063.1/0.91|0.43| 0.49 |1.65| 0.052 |2.07|-1.82|0.075| 2.58

S — cpejiHee 3HAUCHHE 0.7210.44] 0.36 |1.21| 0.04 |2.62(-2.44| 0.05 | 2.51

0S — CTaHIApTHOE OTKJIOHCHUE 0.05|0.013] 0.07 |0.08| 0.07 |0.05 0.12 | 0.05
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IIponomkerne TaOIAIB! 2.
1 2] 34|56 ]7[8 ]9 ]10 |11 12 |13[ 14| 15 | 16
Ne6. 12 anpeast, t0=02 u 31 mun 06.6 ¢; =43.75°, A=31.06°; h=35 xm; Kn=10.4
Z |337/0.05 3.0]52.7]0.94| 3.26 |10.9] 0.75 |3.8|-2.17|34.1| 3.8
N+E|337 0.65]2.0] 102 |0.71| 12.6 |41.9] 2.16 |2.34/ 3.95| 213 | 3.94
N+E (260 0.15|2.2(18.1|0.64| 2.98 [9.93| 0.47 |[13.1|-11.7| 9.0 | 3.44
Z |277]0.01 29/10.3/0.98| 0.49 |1.62| 0.12 |23.1]-22.8| 0.84 | 3.28
N+E|277 0.8 |2.0| 103 |0.71| 12.7 |42.5| 2.19 |2.31|4.06 | 219 | 3.95
N+E|226 0.2 {3.1]21.1|0.67| 3.02 |{10.1| 0.49 |11.3]| -9.8 | 10.6 | 3.49
DNZ2| S |[N+E|249 0.15]29]174]0.49]| 6.53 [21.8] 0.77 |13.7/-10.5| 18.9 | 3.43
TARU| S IN+E (214 0.25]2.8]25.1|051| 85 |28.3] 1.04 |9.5|-5.25| 35,5 | 3.54
ALU | S |[N+E|285 0.5 |2.15/ 66.6 | 0.66 | 10.2 |34.0] 1.63 [3.58| 1.52 | 113 | 3.82
S — cpenHee 3HAUCHUE 34.210.68| 4.78 |15.9] 0.8 |6.8|-4.41| 27.7 | 3.63
3S — cTaHJapTHOE OTKJIOHEHHE 0.12]0.03| 0.15 |0.15] 0.13 |0.12 0.26 | 0.22
Ne7. 1 mions, 10=13 u 25 mun 13.8 ¢; ¢p=45.25°, A=37.70°; h=9 km; Kn=9.4
SUDU| P | Z |216|0.015 3.8] 5.9 ]059]1.27 |[4.23] 0.18 |7.19/-6.55| 1.25 | 3.12
SUDU| S |N+E|216 0.12]2.2]8.58|0.58| 1.97 |6.56] 0.27 |4.94|-3.95| 2.92 | 3.23
SEV | S [N+E|326 0.02|12.2(359|0.58| 0.83 [2.75] 0.12 |(11.8/-11.4| 0.49 | 2.97
S — cpeaHee 3HAUCHUE 5.66|0.58| 1.28 |4.24| 0.18 |7.48|-6.84| 1.21 | 3.11
3S — cTaHJapTHOE OTKJIOHEHHE 0.1 |0.002 0.1 |0.1| 0.1 |0.11 0.22 | 0.09
Ne8. .28 aBrycra, t0=14 u 20 mun 51.0 ¢; ¢=44.31°, A=31.95°; h=19 xm; Kn=9.3
SEV | S [N+E[140] |0.15]2.3] 8.3 [0.58] 1.83 [6.11] 0.26 [3.62] -2.7 | 2.53 | 3.22
Ne9. 24 oxrsops, to=08 u 40 ymun 26.5 c¢; 0=44.68°, A=34.45°; h=13 km; Kn=6.2
ALU[S [N+E] 4 | | 0.1 [4.1]0.44]0.31]0.65 [2.18] 0.05 [0.19[0.13 ] 0.05 | 2.37
Nel0. 27 okrsops, to=02 u 08 mun 45.3 ¢; =44.64°, A=34.48°; h=14 km; Kn=8.2
SIM |P| Z |45/0.032 5.8]2.77]0.39| 212 |7.07] 0.2 |1.36| -0.3 | 0.98 | 2.9
SIM | S |[N+E| 45 0.1 |3.3]158|0.38| 1.22 |4.06| 0.11 |24|-18|0.32 | 2.74
SEV | S [N+E| 64 0.025|3.25/ 0.54|0.39| 0.4 |1.33| 0.04 |6.98/-6.78| 0.04 | 2.43
SUDU| S |[N+E| 50 0.2 13.2|345|0.40| 2.43 |8.11] 0.23 |[1.1]0.12| 1.4 | 2.96
YAL | S IN+E| 30 0.1 |13.35/ 1.1 |0.38]| 0.9 |2.97] 0.08 [3.43]|-2.99| 0.16 | 2.63
S — cpentHee 3HaYECHUE 1.55|0.39| 1.18 [3.91] 0.11 |2.44|-1.85| 0.3 | 2.73
3S — cTaHJapTHOE OTKJIOHEHHE 0.14 /0.004| 0.14 |0.14| 0.14 |0.14 0.28 | 0.16
Nell. 12 nexadps, to=14 u 54 mun 24,9. ¢; 0=44.65°, A=37.31°; h=25 km; Kn=10.1
SUDU| P | Z |183] 0.1 3.0/47.8|0.78| 4.48 |14.9] 0.84 |2.97|-0.73| 35.7 | 3.72
SUDU| S |[N+E|183 045]19]41.1]0.71| 5.12 |17.1] 0.88 |3.45/-0.89| 35.1 | 3.68
ALU |P | Z |228]|0.05 3.1]19.9]0.75] 3.09 |10.3] 0.56 |4.75| -3.2 | 15.4 | 3.59
ALU | S [N+E|228 0.6 |1.8|68.6|0.74| 7.36 |24.2| 1.31 |2.07| 1.6 | 83 | 3.83
SEV | S [N+E|286 0.12]1.95| 22.7 | 0.69 | 3.06 {10.5| 0.51 |6.25/-4.72| 11.6 | 3.51
S — cpeaHee 3HAUCHUE 36 |0.73]| 4.37 |14.6] 0.77 |3.63]-1.45| 28.4 | 3.67
8S — cTaHJapTHOE OTKIIOHEHHE 0.1 10.01| 0.07 |0.07| 0.07 |0.08 0.15 | 0.09

Ipumeuanue: Q-10° m ¢ — cnexmpanvhas niomHocms no noaHOMY 6eKmopy Koiebaruil
NONEpPeyHOl BOIHbL.

SUDU
SUDU
YAL
SIM
SIM
SEV

numunmnomnunmn| o
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4. OBCY)XXJIEHE PE3YJIbTATOB

Kak u B mpempyaymme ronmsl [2, 3], Hawiydmas CXOAMMOCTb CTAaHIIMOHHBIX
OIIpeAeeHN, IONMy4YeHa IS paaiyca KPYyroBOM JMCIIOKAIMH [ CO CTaHAAPTHBIM
OTKJIOHCHHEM HWHIMBUAYaJIbHBIX omnpeneneHuii oro< 0.07. CranmapTHble OTKIOHEHHUS MO
JPpYTHM TapameTpam Jyisl HauOoJiee CUIIbHBIX 3emieTpsiceHnii menee 6S<0.3. HanGonpmmii
pa3dpoc MaHHBIX IO CTAHIMOHHBIM OMNPENENICHUAM OTMEUCH ISl BEIMYMHBI SHEPIUU
qucnokanuu  Ey pgocturatomuii mHOTHa Oonee omHOro mopsiaka. COOTBETCTBEHHO,
OTKJIOHEeHHE OFEy OBbUI0 MaKCHMAaJIbHBIM. 3HAYEHUsS: MOMEHTHBIX MarHutya Mw ormpeneneHb
HPEHMYIIECTBEHHO C TorpemHocThio He Boime + 0.1, Mckmouenue coctasiser Toabko Mw ¢
norperHocThio + 0.22 s 3emerpsicernst 12 anperst (Ne 6) B OCHOBHOM 3a CUET CYIIECTBEHHO
3QHIDKCHHOrO 3Ha4yeHus MW it TpooibHOM BONMHBI 1O craHimu  «Crumgepononb.
[lpakTdyecku Bce IMHAMHYECKHE MapaMeTphbl, BOCCTAHOBICHHBIE IO OTOH CTaHLUU
(coctaBmsiromiasi Z), TaKkKe 3HAYMTEIBHO OTIMYAIOTCS OT CTAHIMOHHBIX OINpPEICICHUN I10
JPYr'UM CTaHIWSIM ¥ THIAM BOJH. BeposTHO, 3TO CBs3aHO C BIMSHUEM pEalbHON
HalpaBJICHHOCTH W3IMY4YeHHS! MpOAOJBHBIX BOJNH W3 oOdYara Ha JI@HHYI0 CTaHIUIO,
OTJIMYAOLIYIOCS OT CpeHeH 1Mo BceM HarpasieHns M. Kak ObI1o oTMedeHO Bbie, Oe3 3HaHus
MeXaHH3Ma o4ara CpeiHssl TIoNpaBKa 3a HANPaBICHHOCTh M3MydeHus Ro, mpuHUMaeTtcs Re,
=0.4 s BCceX TUIIOB BOJIH M CTaHIwi [4].

PapgnanmonHoe tpeHue Acy At OOJBIIMHCTBA MCCIIEAOBAHHBIX 3EMIIETPSICEHUN UMETI0
OTpHIIATEIFHOE 3HA4YEHHE, CBS3aHHOE C HEPAaBHOMEPHBIM PACIpeieNieHHEM IPOYHOCTHBIX
CBOWCTB TUTyOMHHOUM Cpefibl B 04aroBbIx 30Hax [8]. Bo BceM nmamaszoHe sHepruii cpemHsis
BEJIMYMHA COPOLICHHBIX HANPsOKEHUH He npesbicuna Ac=17.1-10° I1a (17 6ap), a Kaxxymuxcst

HANPSDKEHUI 77; < 20.4-10° I1a (20 éap).

Kak u B 2019 1. [3], mpoBenem cpaBHeHHe monydeHHbIX B 2020 . THHAMHYCCKUAX
napaMeTpoB 04YaroB: ceHCMHUYECKOro MoMeHTa Mo , paauyca KpyroBoi AWCIIOKaluu lo U
COPOIIIEHHOTO HANPSDKEHUSI AG CO CPEAHUMHU HX JIOJITOBPEMEHHBIMH BeanduHaMu (puc. 4).
Jlnst cpaBHEHUS UCTIONb30BaHbl 3aBucuMocTi Mo (Ki), ro(Km) 1 19 Ac(Km) u3 [10,11]:

Ig Mo = 0.645(0.027) Kt + 15.142(+0.271),  p=0.99,

Ig ro=0.112(0.011) K — 1.293(0.107),  p=0.93,
Ig Ac = 0.363(+0.026) Ky — 2.97(+0.23), p=0.8

re p — KO3PPUIHEHT KOPPEISIIH.

Kak BugHO M3 puC. 4 3HAYCHHS] CEHMCMHUYECKHNX MOMEHTOB Mo, pagmycoB KpyroBoOi
JUCIOKaMu Fo s ouaroB 3emuieTpsiceHud 3a 2020 r. yknaaplBalOTCs B JIMAINa3OH
JIOBEPUTEIILHOIO ~ WHTEpBajia  JIOJITOBpEMEHHbIX  3aBucuMmocTedl  Mo(Kn),  ro(Kn),
MOJYYEHHBIX 3@  JUIMTEIbHBIA HMHTEPBAJ BPEMEHHM  aHAJIOIOBOM  PETHUCTpPAIllUU
ceiicMuueckux Konebanuit (puc. 4a, 0). BennuuHbl COPOIICHHBIX HANPSDKEHHH AG s
oonpimHcTBa 3emiietpsiceHuii 2020 r. Takke He BBIXOAT 32 IMPENeibl JTOBEPUTEIBHOTO
uHtepBana perpeccud Ac(Ki), MOCTPOSHHOM sl Tiepruoja UPPOBOI perucTpaiuu 3a
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nepuon 2007-2017 r. [11]. Heckonbko BbIlIe TOJATOBpEMEHHOHN 3aBUCHMMOCTH AG(KT)
JeXKaT TOYKH AG Ui IByX Haubojee cinadbix TomdkoB ¢ K< 6.5 (puc. 46). Panee Ob110
MIOKa3aHO, YTO COPOIICHHBIC HANPSDKEHUs CYIIECTBEHHO MEHSIOTCS KaK B MPOCTPAHCTBE,
TaK ¥ BO BpEMEHH IPU OJTHOM dHEpreTuueckom yposse [11,12].

[

lg Ao

Puc. 4. CpaBHeHue OUHAMUYECKUX HapaMeTpoB oyaroB 3emuerpsceHuid Kpeima 3a
2020 r.: @ — ceticMuyeckoro MomeHTa Mo, & — pajuryca KpyroBoi JUCIIOKAIUH o U 6 —
COpPOILICHHOTO HANPSHKEHHUsI AG € JOJTOBpEeMEHHBIMU 3aBucUMOCTIME Mo(KTr), Fo(Ki) [10]
u Ac(Ku) [11]. TlyakTrpoM 0003HAYEHBI MPEAENbl MOTPEITHOCTEH TOJTOBPEMEHHBIX
3aBUCUMOCTEI.

Haubonpine oTiuuust o OT AONTOBPEMEHHBIX MapaMeTpOB IMOJYYEHBI IS CaMbIX
cnadbix 3emerpsicenuii 12 mapra (Ne 2) u 24 oktsa6ps (Ne 9) ¢ K =5.2 u 6.2, mapameTpsl
KOTOPBIX BOCCTaHOBJIEHBI TONBKO MO omHOM cranmmu ALU. He wnckmrodensr Ttakxke
ommnOKH TPU BHIOOpPE CKOPOCTHBIX MOJENEH Cpeibl, T. K. /Uil ciaOblX OYaroB MeHee
HaJIe)KHO OMpeessieTcsl TIyOrHa o4yara 1, COOTBETCTBEHHO, CKOPOCTHBIE XapaKTEPUCTHKH
B OKPECTHOCTH 04YaroBOW 30HBI, HCTIOIB3YEMbIE B pacyeTax lo.

5. JHEPTETUYECKME CIIEKTPbI 3EMJIETPSICEHUIA

B 2020 roxy, mpoAomKeHo N3y4eHHE CIIEKTPATBbHBIX CBOWCTB 0YaroB 3€MJIETPSICEHHS HE
TOJBKO TIO AaMIUIMTYAHBIM, HO ¥ TIO DHEPreTHYeCKUM CrekTpaMm. PaccMoTpeHbI
SHEPTeTUYECKUE CIIEKTPHI TOJIBKO 10 TaHHBIM 3aIUCEl CTaHLNH «AJIYILTa, IOCKOJIBKY paHee
TI0 3TOM CTaHIIMHM HOIy4YEHbI HX HEKOTOpBIE O0IIHe CBOICTBA 1 ocobeHHOCTH [4, 13].

MeTtoauKa 1 anropuTM pacueTa, a TaKKe HHTePIPETalluy SHEPTETHUECKUX CIIEKTPOB
ornucaHbl B padbotax [4, 14].

Jus moctpoeHust CHekTpoB Obiio oToOpano 10 3emierpsiceHuid, B JWara3oHe
9HEPreTHUECKUX KiaccoB Kp=5.2—7.1, mpousomeamux B AJNYIITHHCKONW OYaroBOd 30HE
(paiton Ne 3) Ha SUHIEHTPATBHBIX PACCTOSHUAX A=4—27 kM OT CEHCMUYECKOW CTaHIINU
«Anymray. s Oonee TOYHOro OMNpeNeNeHHs Juarna3oHa YacTOT, Ha KOTOphIE
NPUXOANUTCS MAaKCUMyM IIJIOTHOCTH CEHCMHYECKOW 3HEpPruM gmax, 3SHEepreTHYecKHe
CHEKTPHI CTIAKUBAINUCH CKOJIB3SIIIIUM OCPETHEHHEM B INpefesiaX OKTaBHOW IIMPHHBI 110
OCH YacTOT, KaKk PEKOMEHJI0BaHO B pabote [14]. Bcero mo gaHHBIM CTaHIIMU «AJYIITa»
paccuntano 30 SHEpreTHYECKUX CIIEKTPOB 3emierpscenuii 3a 2020 r. (Tadbmuua 3).
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Tabnuna 3.

[lapameTps! SHEPreTHYECKUX CIEKTPOB IO TAHHBIM CTAHITHH «AITYIIITa)

Bpewms B A fgmax, Iy ofq(fi—1), Iy
[arta oyare Kn o 7 N E 7 N E
Y MUH
11.01.2020 14 56 53 | 11 | 83 | 46 | 46 | 25-9.1 2.2-7 3.2-6.9
12.03.2020 06 15 71 | 11 | 586 | 47 | 3.68 | 3.33-84 | 2.66-5.9 | 2.24-5.7
12.03.2020 13 21 52 | 16 | 6.7 | 46 | 576 | 3.7-9.2 2.5-7.1 2.4-7.1
12.03.2020 2218 54 | 17 | 6.7 | 444 3.3-9.2 2.7-6.6 | 3.2-6.46
21.03.2020 19 29 58 | 20 | 249 | 4.7 | 4.44 | 2.3-825 | 3.1-6.76 | 2.2-7.8
16.08.2020 05 46 5.9 4 8.2 | 586|444 | 5.62-9 2.1-7.1 | 2.72-6.76
06.10.2020 19 00 6.1 | 26 | 25 | 47 | 44 | 1.1-83 3.5-5.9 | 2.75-6.1
24.10.2020 08 40 6.2 4 | 825 | 41 |272| 5195 3-6.7 1.9-4.7
08.11.2020 13 49 5.4 4 | 249|444 | 4.1 1.7-8.3 | 2.72-7.8 | 1.58-6.68
29.12.2020 21 33 5.5 5 | 668|445 | 333 | 4.1-87 | 3.23-6.6 | 2.5-5.86
[Ipumepsl 3HEPreTHUYECKUX CIIEKTPOB, MPEICTABICHHBIC B OWIOrapu(pMUYECKOH
CHCTeMe KOOPWMHAT, TaHbI Ha PUC. 5.
4 6 4
lg(a) E lg(q) z lg(a) N
-5
Bt -8 %
7
8 -10}
-8
Io( Ig(f) la(f)
10 -12 -9 ‘ ‘ '
1 0 1 4 0 1 45 4 05 0 05 1 15
11.01.2020 12.03.2020 (22-18) 21.03.2020
4 -5 5
lg(a) lg(a) E lo(@) z
-5 6 6
6 -7
7
7 -8
8 ! 8 -9
lg(f) Ig( lg(f)
9 9 -10
-1 0 1 -1 0 1 -1 0 1
06.10.2020 24.10.2020

Puc. 5. Ilpumeps! 3HepreTueckux cnekTpoB 3emuerpsceHnil 2020 r. mo pas3HbIM
COCTABJISIIOIINM 3aIMCH Ha CTAaHIMH «AnymTay. JlaTel 3emierpsaceHuii no tadi. 3.
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JInst BCeX HHEPreTUYECKHX CIIEKTPOB IO TPEeM KOMIIOHEHTaM 3amucu (puc. 5)
XapakTepHa pe3oHaHCHas (opMa ¢ BBIPA)KEHHBIM MaKCHMYMOM IUTOTHOCTH 3HEPTUU qMax
B OrpaHH4YeHHOM o6macTu gactor (fgmax).

JlnamazoH mmpuHBl Makcumyma crekrpa ofq Ha ypoBHe 0.75 OT MakcHMaabHOTO
3HadYeHust qMmax B BeicokouacTotHol (f q1) u HuskouacroTHoi (fq2) wactu cexrpa: of g =
(fgl— fq2) momyumscs pa3auvHBIM, [T PA3HOTO YHEPTrETHYECKOTO YPOBHSI 3eMIICTPSICEHUI
U SMHICHTPAIBLHOTO paccTtossHus (Tadm. 3).

Panee [13, 15], wumerom@asics CTaTUCTHKA 1O DSHEPTETHUYSCKHUM  CIIEKTpaM
3eMyleTpsiceHuid, ObUTa  pa3geneHa Ha  HECKOJNBKO — TPYIIN,  OTJIMYAOIIUXCS
SMUICHTPAIBHBIMHA PACCTOSIHUSIMU 10 CTaHIUU «Auymray. Hanbonee MHOTOYMCICHHON
OKazajach JOCTaTOYHO KOMMakTHas rpymnna ¢ A=23+3 xm, KOTOpas MOMOJIHWUIACH EIle
4 semuetpsicenusimMu 3a 2020 1. ¢ A=16-27 xm (tabm. 3). [l 3THX 09aroB MakCHMYMBbI
fgmax mpuxomsrcs Ha muamazoH wactor oT 4.4 Iy mo 5.8 I'y mms monepeunsix N u E-
KOMIIOHEHT, 4TO B TIpeleiax MOTPEIIHOCTEH MOoMajacT B MHTEpPBal 3HaueHud fgmax =
(4.7+£0.3) I'y s mamsodt rpymmbel [13, 15]. YTouHeHHBIE 3HAYCHHS MMapaMeTPOB
SHEPTrEeTHYECKUX CIIEKTPOB IPYMITLI 04aroB ¢ A=23+3 xu npeacTaBieHbl B Ta0IuIe 4.

OcrasnbHble 1IeCTh CIa0bIX ceficMuueckux coObIThil (Kn=5.4-6.3), MpOM30IIEaIINX B
HETOCPEACTBEHHON ONn30cTh K ceiicMocTtaHimu «AnymTay (A=4-11xm), He momanu B
paHee BbIICICHHBIC TPYNIbl. B CBS3U C 3TUM, C y4€TOM €IMHUYHBIX 3HaYeHuil 3a 2018 u
2019 rr., JMOMOMHUTENBHO cO3/laHa HoBas rpymnma (mepBasi) ¢ A=7+3 km (Tadm. 4).
3HauCHMSI MAKCUMAJIBHBIX YaCTOT YHEPTEeTUYECKHUX CIIEKTPOB fqmax st semierpsicenuii u3
JAHHOM TPpYMIbI MOMYyYWIUCh paBHbIMU 4.3+0.6 [y nist ropu3oHTanbHbIX N- U E-KOMIIOHEHT
u 6.3£2 [y — nns BepTUKABHON Z-KOMIOHEHTHl. CBOIHAS XapaKTEPHUCTHKA CIIEKTPATbHBIX
[apaMeTpoB JHEPreTHYECKUX CIIEKTPOB, [UII CEMH TpPYIII OYaroB 3eMIICTPSICCHHH,
BBIJICJICHHBIX 110 cocTosiHuto Ha 2020 T., mpejcTapieHa B Taduuie 4.

Tabnuua 4.
CpenHue 3HaYeHHs TAPAMETPOB SHEPreTUUECKHX crieKTpoB fqmax u 6fq mo manHeM
cranimn «AmymTay 3a nepuoa 2014-2020 rr. uist pa3HbIX SMHICHTPATBHBIX PACCTOSTHHI

I'pyn- fgmax, Iy dfq (fL-12), Iy

m | Koo | A Z N E Z N E

1 5.4-6.3 73 6.6£1.6 | 4.2+0.7 | 4.4+0.5 6.4+0.6 43+0.6 | 4.3+0.5
2 5.2-9.8 2343 5.5+¢1.1 | 4.4+0.3 3.6+£0.9 5.8+0.6 4.7+0.3 | 4.1+0.5
3 7.2-11.2 4643 5.4+0.3 | 3.3£0.3 | 5.9+0.5 4.85+0.2 5.4+0.3 | 3.3+0.3
4 7.7-10.1 | 85%15 5.1+0.6 4+0.7 3.8£0.8 5+0.4 4.1£05 | 3.2+04
5 8.7-10.8 | 167+13 54+09 | 3.240.8 | 2.5+1.1 5.2+0.6 4+0.5 3.4+0.8
6 8.5-11.6 | 243+£22 | 4.740.9 | 3.1+£0.7 | 2.5+0.9 441 3.7+0.8 3+0.8

7 110.9-13.1| 374439 2.4 35 2.6+0.2

HecmoTpst Ha BapHalii WHIMBUIYAIbHBIX CIIEKTPOB PACCMOTPEHHBIX TPYIIT 04aroB
U pasHbIX ypoBHed Kip (tabum. 4), obmmii auanason fqgmax u mmpumbl crekrpa of,
HAaXOJUTCSI B JIOCTaTOYHO OrPAHHYCHHOM HHTEpBaje 3HaucHWil. KaueCTBEHHO MOXHO
OTMETHTh €CTECTBEHHYIO TEHJICHIIMIO K MPEOOIIaJaHNI0 BBICOKOYACTOTHBIX CIIEKTPOB JUIs
cI1abbIX TOTYKOB U OJIM3KHUX SITUIECHTPATBHBIX PACCTOSHHM.
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[peaBapuTEIBHO MOMyYEHa KOPPEISIMOHHAs CBA3b YMEHbIIEHHs 3HaueHuii fgmax ¢
POCTOM PacCTOSIHUEM A IIst SHEpreTHIecKuX crekTpoB P-somw (3) u S-Bomw (4) [15]:

Lg fq max = (0.875+0.012)—(0.085+0.006)-Lg A, p=0.99 A3)

Lg fq max = (0.701+0.01)—(0.108+0.06).Lg A, p=0.99 4)

[TogoOHast TeHACHIMS OTMEUEHA M ISl IIUPUHBI crieKTpa ofq.

N3BecTHO, UTO CIIEKTPANBHBIN COCTaB KOJIEOaHUH CECMUYECKIX BOJH CYIIECTBEHHO
MEHSIETCSI HE TOJBKO C PACCTOSIHUEM BCIIEICTBUE IOIVIOIICHHUS M PACCESHUSI BBICOKUX
9acTOT B HEOAHOPOAHOM cpene, HO M 3aBUCHUT OT H3IY4YEHHOM HHEPrMM B oOdare
(oHepreTryeckoro ypoBHs 3emierpsiceHnii). K HacTosimeMy BpeMEHH KOJIWYECTBEHHO
OLICHUTh B3aUMOCBsI3b Of( OJHOBPEMEHHO C YBEIHYCHHUEM DHEPreTUYECKOrO YPOBHS U
SMUIEHTPAJIBHOTO  PAcCTOSHUS HE  TNPEACTaBISAETCS  BO3MOXKHBIM,  BCIEACTBHE
HEAOCTATOYHOCTH CTATUCTHUYCCKH 3HAYUMOT'0O MaTepurajia.

3AKIIOYEHHUE

CriekTpasibHBIE U OYaroBbIe TapaMeTphl 3emieTpsacenuit Kpeima 3a 2020 ro u3ydeHsl
KaK 10 aMIUIMTYAHBIM, TaKk W 3HEpPreTHYeckuM crekTpam. Crenuanu3upoBaHHas 0aza
JAHHBIX 10 JUHAMUYECKUM [apaMeTpaM oOd4aroB JONojHeHa 44 cTaHIMOHHBIMH
onpeneneHusIMUA Ui 11 celicMUYecKUX COOBITHH B IMAla3oHE SHEPreTHYECKUX KIIACCOB
Kn=5.2+11.3, mpouzomenmux B pa3zIMYHBIX paiiOHaX pPErHoHa Ha SIHUICHTPAIBLHBIX
paccrosiausix ot 4 xkm (cranumst ALU) no 372 xm (cranuust TARU). CpenHue 3HaueHHUs
MUHAMHYECKAX TapameTpoB odaroB 3emierpsiceHuit 2020 r. B OOJBIIMHCTBE CITydaeB
OLIGHEHBI TI0 HECKOJIBKMM CTAHLHUSM M IO Pa3HbIM THIIAM BOJH, YTO OOECIedmiIo B
OCHOBHOM MaJIyl0 BEIMYHMHY ITOKa3aTelsl CTENICHH pacCcessHis MHANBUIYIBHBIX OLICHOK U
COOTBETCTBHE  JIOJTOBPEMEHHBIM  3aBHCUMOCTSIM  OT  JHEPreTHYECKOr0  ypPOBHS
3€MJIETPSICEHUH.

CrarucTriKa TI0 YacCTOTHOMY COCTaBY CEMCMHUYECKMX KoJeOaHWH, Hecyllux Ha cebe
MaKCUMAaJIbHYI0 ~CEHCMHUYECKYI0O OJHEpPruio, JIONOJHEHA JaHHBIMH JJIsl  JIECSTH
OTHOCHUTENBHO CNIA0BbIX 3€MIICTPSCEHHH MO 3aIHMCAM CTaHIMM «AJYIITa» Ui yTOUYHEHHUS
CHCTEMBI PHEPreTHYeCKHUX CIIEKTPOB, MOJYYEHHOH paHee MO MaHHBIM 3a mepuof 2014-—
2015 rr. [13]. B pesynbraTe BblIeJCHA HOBas TPyIIa CIEKTPOB JJIsl SIMHIEHTPAIbHBIX
paccrosiHuit A = 7+£3 kv 1 JJONIOJTHEHA CTATUCTHKA MO BTOPOH rpymre ¢ A = 2343 xou.

C y4yerom sHepreTHuecKux criekTpos 3a 2014, 2015, 2018-2019 [2, 3, 13] u HOBBIX
omnpeaencHuit  3a 2020 rr., BBIACNEHO 7 TPYNI  3eMIICTPSCEHHH 1O OJIM3KUM
SMULEHTPATLHBIM PACCTOSHUSM IO CTAHIIMH «AJTYILITa.

[IpenBapuTEIbHO MOJTyYCHA KOPPEISIIHOHHAS CBS3b YMEHbLICHHS 3HaueHuil fgmax
9HEPreTHUECKUX CIEKTPOB P- 1 S-BOITH ¢ pocToM paccTosiHHM A.

HccnenoBanust OyayT NMPOJOIKEHBI € LETIbI0 MOJYYEHUS! CTaTUCTHUECKUX AHHBIX,
JOCTaTOYHBIX JUIsl pacueTa KOppeIsHOHHBIX cooTHomenui fgmax (K, A), 6f q(Km, A) n
MOCTPOCHUSI PETHOHANBHBIX CHCTEM JHEPreTHYeCKHUX CIEKTPOB JIIs  TPOTHO3a
CIIEKTPaJIbHBIX MAPAMETPOB CHIIbHBIX CEMCMUYECKUX BO3/ICHCTBUM.
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The results of the calculation and analysis of the spectral and dynamic parameters of
the sources (Mo, ro, Ao, €, no, Acy, i, Eu u Mw) of 11 Crimean earthquakes in 2020 in the
range of energy classes Ky = 5.2-11.3 are presented. The earthquakes occurred in
different regions of the region at epicentral distances from 4 km (ALU station) to 372 km
(TARU station). The dynamic parameters of the earthquake sources were reconstructed
from the amplitude spectra of the records of P and S seismic waves recorded by seven
digital regional seismic stations. 70 station amplitude spectra were used, which served as
the basis for determining the dynamic parameters of the sources using the Brun's
theoretical dislocation model.

In most cases, the average values of the dynamic parameters of the 2020 earthquake
foci were estimated for several stations and for different types of waves, which mainly
provided a small value of the scattering degree of individual estimates and correspond to
long-term dependences on the energy level of earthquakes.

The spectral properties of the foci of 10 earthquakes were also considered from the
energy spectra of records at the station «Alushta». Taking into account the energy spectra
for 2014, 2015, 2018 [4, 13] and new ones for 2020 preliminary identified 7 groups of
earthquakes at close epicentral distances to the station «Alushta». On a qualitative level, a
shift of the spectrum maximum (fgmax) towards higher frequencies for weak energy
shocks and close epicentral distances was noted. A preliminary correlation was obtained
between the decrease in the values of fgmax of the energy spectra of P- and S-waves with
increasing distances A. To establish quantitative dependences of the values of the
parameters of the energy spectra fqmax and 6fq on the energy level of earthquakes and the
epicentral distance, the available data are still insufficient.

Keywords: amplitude spectrum, Brune model, spectral density, angular frequency,
seismic moment, dislocation radius, discharged and apparent stresses, displacement along
a gap, radiation friction, energy spectrum.
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