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[MpuBonsiTcs mapaMeTpbl HUGPOBBIX CEMCMOrpaMM CEMCMUYECKUX COOBITUI NCKYCCTBEHHOTO TTPOMCXOXK-
IleHWsI, HabmomaBmmxcs B mepuon ¢ 1967 mo 1990 rr. JlaHHBIe TTpeIoCcTaBIeHbl aBTOpaM 13 apxuBa MHCTH-
tyta nuHamuku reocdep (M PAH). OHu 66111 monydeHsl nocie nepechopMaTUpoBaHUs TMMPPOBHIX 3a-
ceid, TIPOBeeHHOTO MpH Mojiepkke rpaHTta POPU 97-07-90225. AnoctepropHast MHGOpMaIus o Bpe-
MeHM npobera ceiicMUUYecKoit poaoibHOM BOHBI (P), oTlpene/ieHHOTO 10 MOMEHTY TepBOr0 BCTYIUICHUS
Ha 3aIMCU BEPTUKAJIBHOM cocTaBJsitoleit (£) KOpOTKONEPUOIHOTO KaHala, cOOpaHa MOCPeACTBOM aHAU -
3a apXMBHBIX JaHHbBIX. [IpakTHKa roka3sajia, 4To COBOKYITHOCTb 3TUX JaHHBIX JOCTATOYHA 15T TOCTPOCHMUS
KapTbl BpEMEH MPUX0Ja CUTHAJIOB OT CEMCMMYECKNX NUCTOUHUKOB. [IprBeneHbl pernoHaabHbIi rogorpad
TSI TPEX MCTIBITATEIbHBIX TUIOIIAA0K U JIMHEWHBIE TPEHIbI BpeMeHU Mpobera Mpo10JbHO BOJTHBI B KaJIEH-
IApHOI JaTe, a Tak>Ke KapTa U30XPOH ISl OHOM U3 TUIOIIAI0K.

Karoueeswie caosa: HCTOYHHUK, cericMuyeckKue BOJIHBI, ITPOAOJIbHadA BOJIHA, IMTPOCTPAHCTBECHHO-BPEMCHHAas

CTPYKTYpa, Bapuallii BpeMeHH, Togorpad
DOI: 10.31857/S0320791920060064

1. BBEAEHME

MN3yyeHue reogrHaMUYECKUX, CEACMUUYECKMX U
reou3nIeCcCKUX MPOLECCOB KaK OCHOBHI IIPOTHO3a
3eMJICTPSICEHUIA OCHOBBIBA€TCSI HAa PETPOCIIEKTUB-
HOM aHaJIi3€ M3BECTHBIX COOBITHI. 3HAHUE ITOCTO-
BEPHBIX BEJIMYMH KPUTWUYHO JJIsI IPOTHO3UPOBAHUS
3EMJIETPSICEHUN U IPYTUX CEMCMUUYECKUX COOBITUIA,
OMNAaCHBIX IS XU3HEAeITeIbHOCTU YyeaoBeka. Peru-
CTpalysl CeAICMUYECKMX CUTHAJIOB OOBIYHO BEHCTCS
ONTUYCCKUMHU, CEMCMUYECCKUMU U MHEPPa3BYKOBBI-
MU JeTeKTopamu [1].

OOBEKTOM MCCIeIOBaHUS, TPOBEASHHOTO B JaH-
HOM paboTe, SBIISICTCS MacCUB JaHHBIX O BpeMeHax
npobera ceiicMMYeCKUX BOJIH. B KayecTBe OCHOBBI
WCHOJB3YIOTCS apXWBHbIE MaTepuanbl MHcTUTyTa
nuHamuku reocep PAH (MAT PAH), monydyeHHbie
6aaromapst rpaHty POOU 97-07-90225.

IMpuemMHas ceiicMuyeckast CTaHLIMsI ObLIa CO30aHa
B TOYKE C BLICOKOM YYBCTBUTEIIBHOCTBIO K KOJIEOAHU -
gM rpyHTa. CelicMorpaMMBbl 3alUChIBAJIMCH LIMPPO-
Boit armmapatypoii KO/l B maTuKaHaJIbHOM BapHUaHTe.
ITo3xke 3anmuch Beaach ¢ IIOMOIIBIO CTAHIIMU LU(PO-
Boii peructpanuu (CLP). JIsa Buna cranumii, CLIP-

CC (ceiicmuueckas ctanius) u CIIP-TCI (tunoBast
ceificMmYecKas TpyIna), pa3IndaIuch KOTUIECTBOM
U3MEPUTEIbHBIX KAHAJIOB, UX KOMMYTAlIMeit U TIepu-
OIMYHOCTBIO OMNpPOCOB. M3MepuTedbHBIIT TpHUGOp
obobeauHsi aBa ceiicMomeTpa: CKM-3M ¢ KOpoTKo-
TIEPUOMHBIM CEMCMOM3MEPUTEIEHBIM KaHAJIOM ¢
CKJI ¢ pauHHOIIepuOIHbIM KaHajoM. IlompoOHee
TeXHUYECKNE XapaKTEePUCTUKHU amlIapaTypbl CUCTEM
KO/I u CLIP npuBeneHsl B padore [2].

B cBSI3u C TEXHOJIOTUYECKUM HECOOTBETCTBHEM
W3MEPUTEJIBHOM anmapaTypbl, pa3pad0TaHHOM B pa3-
HBIE TOJIBI U MPUMEHSIEMONM OTHOBPEMEHHO CUCTE-
MO IU(DPOBOI PErUCTpALIMM CEMCMUYECKON CTaH-
MM, uHdopMalus O TapaMeTpax celcMUYEeCKUX
BOJIH OblJIa BECbMa Pa3HOPOIHONW. ApXUB coaepkKa
JIAHHBIE BBICOKOU CTENEHW HEONPENECIEHHOCTH, 3a-
TPYIHSBIIEH MPOBEAEHUE PETPOCIIEKTUBHOTO aHa-
Jiuza, U TpeboBaJl CYIIECTBEHHOU KOPPEKTUPOBKU.
biaromapsgs BHUMaTeJIbHOMY MNOAOOPY MaTepUaJIOB
ObLIM 00O00IIIEHBI 1 CBEIEHbI BOEIMHO OCHOBHBIE Ta-
paMeTpbl CUTHAJIOB CEMCMUYECKUX COOBITUI UCKYC-
CTBEHHOTO MTPOUCXOXKIECHUSI.
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Puc. 1. O600111eHHBI peTUOHATBHBII romorpad st Tpex
IJIONIAI0K MCITBITATEIbHOTO MOJIUTOHA.

PaHee yxxe mpeAannpuHUMaIUCh MOIBITKU KOPPEK-
TUPOBKM BpEeMEH Ipodera cemMcMuuecKux BOJIH 3a
cyeT y4yera mompaBok. [lompaBku BpemeHu 07 st
010K0B cityk0bI BpemeHn (BCB) mmdpoBbix craH-
LIMI OTIpeaessIuCh B IIPOLIECCE PETUCTPALIUM CUTHA-
Jia TIpU KaXJI0il CMeHe MarHUTHBIX JIEHT, T.e. HE Me-
Hee 2-X pa3 B CYTKHU, a TaKKe IMMpU 0OHapy:KeHUU cO0-
eB BCB [3]. Hekoropsle mmapamMeTpsl ceiicMorpaMMm
n3 apxusa UJII" PAH nipencraBiaens! B padorax [4, 5].

OpHako TpU MepecMOTPe apXUBOB BO3ZHUKJIA HE-
00XOMMMOCTh B YTOYHEHUM BpEMEH IIpobera IIpo-
JIOJILHBIX BOJTH. HecMOTpst Ha TO, YTO CUTHAJIBI TOY-
HOro BpEMEHM IlepedaBajliCh C YaCTOTOI ITOBTOpE-
Husg 1 I'u (cekyHmHBIE cHUTHaibl) [6], BO3HUKaIN
cucTeMaTrdecKue omnoky. [IprunHa ux nosBIeHUS
3aKJII0YAJIach B TOM, YTO, BO-TIEPBBIX, PETUCTPALINS Be-
Jlach HE OHOM, a pa3IMYHbIMM cucTeMaMu. Bo-BTo-
PBIX, TIPY TJIOXOM IPOXOXKIEHUM PaIruOCUTHAIOB I10-
MpaBKa BpeMEHU MHoraa mnpesbiaga +0.5 ¢, XoTsa B
MHCTPYKIIUM OTMEUEHO, YTO ITOIpaBKa BpeMeHU LIU(p-
pOBOI1 CTaHLIMM orpaHnyeHa B Tpenenax +0.5 c. Ilo-
3TOMY B IIpoliecce mepedopMaTUpOBaHUS MarHUT-
HBIX IU(PPOBBIX 3aMMCeil CTaHIIUKM ObLI ITOATOTOBJICH
OTYET, B KOTOPbIi ObLITM BEIOpaHbI OJTVKaIIIE KO Bpe-
MEHM PETUCTPaLIU CECMIYECKIX COOBITHIA ITOITPABKI
BCB cootBeTcTBYIOIIMX LIM(PPOBLIX CTAHIINIA.

2. SKCITEPUMEHTAJIBHBIE PE3VIJIBTATDBI

B ocHOBY HacTOSIIIIETO MCCIIEAOBAHUST MOJIOKEHBI
apXMBHBIE MaTepUaibl, IpUBEISHHEIC B padboTtax [4, 5].
Mudopmarius o 212 ceficMuuecKuX COOBITUSIX MC-
KYCCTBEHHOTI'O ITPOMCXOXICHUSI, MTPOU3OIICAIINX B
nepuoa ¢ 1967 mo 1990 rr., nmonydyeHa mnocjie mnepe-
dbopMaTUPOBaHUSI YHUKAJIBHOTO apXuBa LIU(POBBIX

ceificMorpaMM, KOTOpBIE COXpaHWINCh B MHCTUTYTE
muHamuku reocep (MO PAH).

I'eHepalus ceiicCMUYECKUX BOJH OT UCKYCCTBEH-
HBIX MICTOYHUKOB IIPOBOIMJIACH HA TPEX IJIOIIagKaxX.
HcnbiTatenbHBIC THIOIAIKY ObUIM PACIIOJIOXEHBI OT
MMPUEMHOI CTAHIIUM Ha PACCTOSIHUSIX B YTJIOBBIX Tpa-
mycax: Ne 1 — A =6.1°-6.3%, Ne 2— A =5.80°-5.95°;
Ne 3 — A =5.50°-5.65°. OCHOBHBIM M3y4yaeMBbIM I1a-
PaMETPOM SBJIAIOCH BPEMSI 7, TIPOOETA MTPOIOJILHOIA
BOJIHBI P, oIpenejieHHOE IO MOMEHTY IIEPBOTO
BCTYIUICHUSI Ha 3allCU BEPTUKAJILHOI COCTaBJISIO-
el Z KOpOTKOIIEpUOIHOTO KaHasa. 3a1ada COCTOsI-
JIa B OLICHKE 3aBUCHUMOCTH BpeMeH Ipobdera ceiicMu-
yeCcKOil P-BOJIHBI OT PACCTOSIHUSI MEXIYy MCTOUYHU-
KOM Y MNPUEMHUKOM U OT JAPYTUX CYIIECTBEHHBIX
napamMeTpoB (BpEMEHMU roga, IpoCTPaHCTBEHHBIX KO-
OpIAMHAT U 1p.).

B viccaenoBaHny BpeMeHHBIX TPEHIOB Ha Tpaccax
MpUeMHasl CTaHUIMSI—UCIbITaTeIbHAs TUTIOIIAAKA IS
OLICHKHM BKJIaJa KaXmoil reHepalluy ceiiCMMUYECKHX
BOJIH B NPUHUMAEMbIl CUTHaJ Ha ygalleHusiXx A°
(paccTostHUEe OT UCTOUYHUKA 10 MPUEMHUKA) ObLT UC-
I10JIb30BaH CIOCOO CHSATUSI OTMETOK BPEMEHU IIEPBO-
ro BCTYIUIEHUSI P-BOJIHBI C MCXOIHOM ceificMorpam-
MBbI. 7151 oToOpaxkeHust nHGOpMaILIUM 3TU 3HAYSCHUS
CBeIleHbI B TaOIUILy 1, mIs1 ymoOCTBa MOCIIEIYIOIIETO
aHanmuza. I TaKOHUYHOCTHU TIPENCTABIIEHUS TaH-
HBIX B TaKOM Bue Teorpaduueckue KOOPIUHATHI
CeliCMMUYECKUX MICTOYHUKOB HE YKa3aHbl, HO UCIOJIb-
3YIOTCSI IPU TIOCTPOCHUU T'PapUKOB B OTHOCUTEIIb-
HBIX equHULIaX. [TapaMeTphl perucTpalii ¢ BBEIeH-
HBeIMU nTortpaBkaMu BCB nipuBeneHs! B TabmMIe, TIe
yKa3aH HOMep, JaTa MPOBEIeHUsI UCITBITAHUI, pac-
CTOSHUME OT UCTOYHUKA IO MpUEMHUKA B rpagycax
(A°) v Bpems f,; Ipodera CERCMUIECKO P-BOJIHBI B
cekyHaax. B Tabnuiie rmorpaBKky BpeMeHU HU(PPOBOt
CTaHLIMM, NpeBbimainue 0.5 ¢, oTMEYeHBI MOJIy-
ZKHUPHBIM IIPUPTOM.

3. PESVJIbTATHI

B onmcanHOM McciieoBaHUM TIPU TTOJIyYSHUHU pe-
3yJbTaTOB TIPUMEHSIJIACh CTaHIAPTHAasl Tpoleaypa
IMOCTPOSHUSI pETUOHAILHOTO romorpada st HaX0X-
NEHUST 3aBUCUMOCTH 1,) = F(A®) [7, 8]. dnst aToro uc-
MOJIL30BAJIUCh MapaMeTphl BpeMEeHU IIpobera Ipo-
JIOJILHOM BOJIHBI JIJISI BCEX TPEX ITOIAI0K U SITUIICH-
TpajbHbIe pacCTOSTHUS A°. 3HaUYeHUS BEJIMYUH B3SIThI
13 TaOIULBI. YpaBHEHME peTMOHAJIbHOTrO rogorpada
IUISL UCTIBITATEJIbHOM TUIOINAAKM: 1, = 20.2360 +
+ (11.7001 £ 0.0645)A°, toe A° — paccrostnue. OOImit
BUI JMHeiHOro romorpada Ui Tpacchl MpUEeMHAsT
CTaHLIMSI—TeHepaToOp CUTHAJIa IIpeACTaBieH Ha puc. 1.
Taxkum oOpa3oMm, pe3yJIbTaThl, MOJYYeHHEIC 10 BCEM
TpeM IUIoLIaAKaM, arIpoOKCUMUPYIOTCS JIMHEWHOMN
¢dyukuueii. O000IIeHHAasT MHTErpajabHAsI CKOPOCTh
AKYCTUYECKHWH XYPHAJ Ne 6
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Ta6muua 1. [Mapamerpbl 1M poBBIX ceiicMorpamm [4]

Homep Jlata A° oo Howmep Jlara A° o ©

WUCITBITAaHUS IUT.MM.TTTT WUCTTBITAHUS JT.MM.TTTT
1053 19.06.1968 6.2444 | 93.492 1220 14.09.1980 6.1666 | 92.195
1054 30.11.1969 6.259 93.618 1087 12.10.1980 6.2708 | 93.709
1056 30.06.1971 6.2604 | 93.72 1086 14.12.1980 6.2475 | 93.294
1007 10.02.1972 6.1623 92.404 1303 27.12.1980 6.192 92.582
1061 02.11.1972 6.1829 92.469 1234 29.03.1981 6.2184 | 92.954
1204 10.12.1972 6.2246 | 93.045 1232 22.04.1981 6.1927 | 92.652
1066 23.07.1973 6.1599 92.111 1203 27.05.1981 6.2319 | 93.343
1058 27.12.1974 6.262 93.681 1233 13.09.1981 6.232 93.141
1206 29.10.1975 6.1982 92.745 1236 18.10.1981 6.1967 | 92.645
1201 21.04.1976 6.2038 | 92.745 1237 29.11.1981 6.2133 | 92.885
1075 09.06.1976 6.2577 | 93.514 1312 27.12.1981 6.1592 | 92.115
1062 04.07.1976 6.2393 | 93.272 1219 25.04.1982 6.2255 | 93.181
1202 28.08.1976 6.2168 93.021 1321 04.07.1982 6.1604 | 92.134
1207 6uc 23.11.1976 6.2033 | 92.765 1317 31.08.1982 6.1601 | 92.219
1209 07.12.1976 6.1813 | 92.507 1314 05.12.1982 6.1757 92.354
1400 29.05.1977 6.1474 91.968 1415 26.12.1982 6.2016 | 92.711
1080 29.06.1977 6.1688 92.346 1320 12.06.1983 6.2276 | 93.09
1079 05.09.1977 6.1621 92.3 1325 06.10.1983 6.1516 92.086
I'nmy6okas 30.11.1977 6.1907 92.683 1307 26.10.1983 6.1942 | 92.617
1010 11.06.1978 6.182 92.51 1235 20.11.1983 6.2105 | 92.832
1077 05.07.1978 6.223 92.952 1331 19.02.1984 6.1588 | 92.114
1211 15.09.1978 6.2061 92.794 1308 07.03.1984 6.1876 | 92.535
1302 04.11.1978 6.1877 92.6 1335 29.03.1984 6.2511 93.391
1222 29.11.1978 6.1557 92.181 1316 25.04.1984 6.1955 | 92.613
1006 01.02.1979 6.1152 91.828 1414 26.05.1984 6.2557 | 93.498
1223 23.06.1979 6.2042 | 92.763 1344 14.07.1984 6.2254 | 93.059
1225 07.07.1979 6.215 92.888 1323 27.10.1984 6.1503 | 92.051
1085 04.08.1979 6.2329 | 93.126 1411 02.12.1984 6.2414 | 93.238
1226 18.08.1979 6.2257 | 93.127 1313 16.12.1984 6.167 92.227
1224 28.10.1979 6.2408 | 93.269 1353 28.12.1984 6.1485 | 92.002
1309 02.12.1979 6.1752 92.398 1340 10.02.1985 6.1787 | 92.487
I'ny6okas-1 23.12.1979 6.1436 91.947 1319 25.04.1985 6.2179 | 92.991
1071 25.04.1980 6.1241 91.665 10616uc 15.06.1985 6.1882 | 92.819
1083 12.06.1980 6.2428 | 93.388 1354 30.06.1985 6.1387 | 91.766
1227 29.06.1980 6.1707 92.29 1322 20.07.1985 6.1529 | 92.145
1315 12.03.1987 6.1823 92.48 705 28.06.1970 5.8648 | 88.869
1318 03.04.1987 6.1676 92.485 120 24.07.1970 5.8858 | 89.121
1384 17.04.1987 6.1294 91.747 502 06.09.1970 5.8388 | 88.798
1326 20.06.1987 6.1388 91.947 193 17.12.1970 5.9091 | 89.495
1348 02.08.1987 6.2395 | 93.276 114 29.01.1971 5.9068 | 89.348
1332 15.11.1987 6.1662 92.279 510m 22.03.1971 5.8824 | 89.034
1355 13.12.1987 6.1509 91.569 706 25.04.1971 5.8615 | 88.881
1388 27.12.1987 6.1601 92.253 119 25.05.1971 5.896 89.251
1361 13.02.1988 6.2073 92.789 105 29.11.1971 5.8997 | 89.356
1336 03.04.1988 6.2423 | 93.297 157 15.12.1971 5.8077 | 88.196
1359 04.05.1988 6.1317 91.806 809 30.12.1971 5.8537 | 88.764
1421 14.06.1988 6.2071 92.897 201 10.03.1972 5.9199 | 89.6
1350 14.09.1988 6.2135 92.891 191 28.03.1972 5.9038 | 89.416
1412 12.11.1988 6.1998 92.732 601 07.06.1972 5.8344 | 88.456
1346 17.12.1988 6.2659 | 93.593 708 16.08.1972 5.8762 | 89.276
1328 22.01.1989 6.1756 92.343 140 10.12.1972 5.8435 | 88.522
1366 12.02.1989 6.1328 91.777 25nm 28.12.1972 5.9166 | 89.646
1352 08.07.1989 6.1955 92.664 113 16.02.1973 5.8758 | 88.892
1410 02.09.1989 6.2274 | 93.149 806 10.07.1973 5.865 88.861
1365 19.10.1989 6.2351 93.187 205 26.10.1973 5.9299 | 89.738
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Howmep Jlata o Howmep Jlara o
A I, C A 1p0, €
WCHBITAHUS JUT.MM.TTIT WCHBITAHUS IIJT.MM.TTTT

21 26.02.1967 5.9003 | 89.387 709 16.12.1974 5.8882 | 89.338
251 20.04.1967 5.9147 89.571 148/5 16.12.1974 5.8233 | 88.424
11 28.05.1967 5.8602 | 88.952 604 13.12.1975 5.8805 | 89.151
703 29.06.1967 5.8403 | 88.344 115 15.01.1976 5.8997 | 89.304
506 15.07.1967 5.8649 | 88.796 101 21.04.1976 5.9116 89.548
18 04.08.1967 5.8775 89.289 1631 19.05.1976 5.8429 | 88.678
13 02.09.1967 5.8699 | 89.252 185 23.07.1976 5.888 89.27
b 17.10.1967 5.8385 88.557 143 30.10.1976 5.8357 | 88.562
501 30.10.1967 5.8324 | 88.387 706 30.12.1976 5.8592 | 88.854
507 08.12.1967 5.8998 89.492 707 29.03.1977 5.8505 | 88.522
810 07.01.1968 5.8685 89.001 604n 25.04.1977 5.878 89.043
505 24.04.1968 5.8516 88.6 175 30.07.1977 5.8753 | 89.115
605 11.06.1968 5.9045 | 89.581 111 17.08.1977 5.8706 | 88.956
606 09.11.1968 5.8969 | 89.295 803 26.12.1977 5.8436 | 88.61
508 18.12.1968 5.9052 | 89.483 701 26.03.1978 5.8468 | 88.677
K-2n 07.03.1969 5.8446 | 88.586 204 22.04.1978 5.9225 | 89.504
709 16.05.1969 5.8887 | 89.25 133n 29.05.1978 5.8788 | 89.048
710 04.07.1969 5.9151 89.586 104 28.07.1978 5.9023 | 89.428
801 23.07.1969 5.8829 | 89.066 107 29.08.1978 5.8772 | 89.087
503 11.09.1969 5.8376 88.515 200acm 15.10.1978 5.9231 | 89.6
607 01.10.1969 5.8864 | 89.202 194 31.10.1978 5.8835 | 89.138
I-1 29.12.1969 5.9179 89.58 113 14.12.1978 5.8745 | 88.969
802 29.01.1970 5.8919 89.209 803 20.12.1978 5.8429 | 88.608
610 27.03.1970 5.8561 88.855 7011 06.05.1979 5.844 88.85
I-3 27.05.1970 5.9175 89.671 141 31.05.1979 5.8501 | 88.633
1750 27.09.1979 5.8775 89.153 132 09.09.1984 5.8735 | 88.972
128 18.10.1979 5.865 88.862 200M-6uc 18.10.1984 5.9167 | 89.581
192n 30.11.1979 5.8856 | 89.251 803 6uc 23.11.1984 5.8448 | 88.555
802m 21.12.1979 5.8906 | 89.218 152 25.07.1985 5.8216 | 88.342
181 10.04.1980 5.8633 88.931 130 26.02.1987 5.8512 | 88.639
173 22.05.1980 5.8567 | 88.742 164 06.05.1987 5.8398 | 88.17
902 31.07.1980 5.8753 | 89.013 138 06.06.1987 5.8431 | 88.509
K-1 25.09.1980 5.8754 | 88.476 168 17.07.1987 5.8556 | 88.874
187 30.06.1981 5.8842 | 89.195 1321 18.09.1987 5.8713 | 89.58
106 17.07.1981 5.8914 89.155 K-85 16.10.1987 5.9133 | 89.925
184 14.08.1981 5.8801 89.151 164 20.12.1987 5.8434 | 88.666
103 20.11.1981 5.9124 89.471 168 06.02.1988 5.8566 | 88.921
135 22.12.1981 5.8484 | 88.617 704 22.04.1988 5.8826 | 89.123
150 19.02.1982 5.8342 | 88.531 34 18.10.1988 5.8425 | 88.605
196 25.06.1982 5.8934 | 89.094 169/1 23.11.1988 5.8598 | 88.861
14n 23.08.1982 5.8758 89.072 901 28.12.1988 5.8548 | 89.208
203 21.09.1982 5.9047 | 89.401 139 17.02.1989 5.8417 | 88.664
172 25.12.1982 5.8546 | 88.864 169/2 04.10.1989 5.862 88.886
177 30.03.1983 5.8585 88.841 101 18.12.1966 5.6192 | 85.508
186 12.04.1983 5.8738 89.067 102 16.09.1967 5.6018 | 85.339
215 30.05.1983 5.9163 89.625 105 22.09.1967 5.5692 | 84.914
1761 24.06.1983 5.8765 89.182 106 22.11.1967 5.5776 | 85.08
K-2(K-2/2) 11.09.1983 5.8755 89.08 108 31.05.1969 5.5764 | 85.005
180 29.11.1983 5.8743 | 89.142 107 28.12.1969 5.5946 | 85.19
129 26.12.1983 5.8808 89.11 104 21.07.1970 5.5641 | 84.88
190 15.04.1984 5.897 89.347 125 04.11.1970 5.5887 | 85.21

[pumeyanue. A° — pacCTOSHUE UCTOYHUK—TIPUEMHUK B IPA/ycax, f,y — BpeMs IIPO0era NpoJio/IbHOM P-BOIHBI 10 BPEMEHHU BCTYII-

JICHUsl Ha 3aIUCU BEPTUKAJIbHOM coCcTaBJIsiiolieil Z KOPOTKOIIEpUOAHOTO KaHaa.
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Puc. 2. JIluHeiHbIi TpeHII BpeMeHU Mpodera MNpoAaoJbHbIX
BOJIH OT CeICMUYECKHUX COOBITUIT UCKYCCTBEHHOIO MPO-
HCXOXIECHUS Ul TPeX IUIOIIAIO0K MCIBITaTeJIbHOTO TMO-
JIUTOHA.

NpUHUMAaeMoOM ceiicMrmdIecKoii P-BOJIHBI B TIpeeaax
MOJIUTOHA ITOCTOSIHHA U paBHa =7 KM/C, MCXOHs U3
rpadm4IecKoro peiieHus.

Bbl10 BBIABUHYTO MPEAIONOXEHUE, YTO Bapua-
1IMM BpEMEH MpoOera MOryT UMETh MPOCTPAHCTBEH-
HO-BPEMEHHOE WJIM Ce30HHOe pacrnpeneneHue. s
MPOBEPKMU TUIIOTE3bl ObUIM TTOCTPOEHbI CIEAYIOIINE
rpauyeckre 3aBUCUMOCTU: 3aBUCUMOCTb BPEMEHU
npobera oT KaJIeHIapHOM AaThl, OT CE30Ha roja u OoT
reorpadruecKruX KOOPAUHAT CEMCMUYECKUX UCTOY-
HUKOB (puc. 2—4). IIJis1 OLleHK! JIMHEHHOro TpeHaa
BpeMeHM Tpodera MpoI0JbHOM BOJIHBI OT KaJleHIap-
HOI JaThl Ha Tpacce MprUeMHas CTaHIMsI—TeHepaTop
CUTHaJIa UCTIOJb30BaJICsS aJrOPUTM JIMHEWHOU pe-
rpeccun. Ilpu pacueTe TpeHIa Of B MWIIMCEKYHIAX
3a rojl BMECTO 3MUIIEHTPAIBLHOTO PACCTOSIHUS MPU-
BEIEHO BPEMSI TeHEpallMu CEMCMUUYECKHX BOJIH B Ka-
JIeHJAapHbIX AaTax. Bua JuHeiHOro TpeHaa Beandu-
HBI BpeMeHH TIpobera P-BOJIHEI 3a mepuos ¢ 1967 o
1990 rr. npusBeneH Ha puc. 2. [ToaydeHsl ciaeayooimne
3aBUCUMMOCTH BpeMeHMU ITpobera oT KaJIeHIapHOM 1a-
ThI (7) 1151 TpeX TUIOIIAIO0K:

1,0 =94.7305 + (—6.90 X 107> £3.08 x 1079 T,
mronranka Ne 7;
t,0 = 89.5798 + (—1.90 x 1075 £ 1.46 x 10) T,
mronrangka Ne 2;
10 = 89.2753 + (—0.00016 £ 0.00014) T,
roronranka Ne 3.
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Puc. 3. Bapuanuu BpeMeHHU Mpodera NpoaobHbIX BOJIH
OT CEICMUYECKUX COOBITHIA NCKYCCTBEHHOTO TIPOUCXOXK-
JleHus Ha Ttolanke Ne / ucnbITaTeIbHOTO MOJUTOHA.

[MpsiMble TMHUY TPEHAOB MTPAKTUYECKU HE UMEIOT
HakJIOHa. DTO O3HaYyaeT, YTO B IaHHOM cJlydyae Bpe-
MeHa 1pobera P-BoJIH Ha IJIOLIaAKaX perucTpupoBa-
JIMCh TOYHO U € TOJIaMU MaJio MeHsIuCh. OgHaKo BO-
Mpoc 00 U3MEHUYMBOCTU 3HAYEHU B Mpeeiax OMHUX
U TEX XK€ Tpacc OCTaeTcsl HepellleHHbIM. AHAJIU3 TI0-
JIY4EeHHBIX 3HAYEHUII BpeMeH Mnpoodera P-BOJIH CBU-
JIETEJICTBYET O HaJW4YWM HEOOJIbIIMX Bapualluid.
ITpu 3TOM 3aMe4YeHO, UTO Bapuallii BpEMEHU TpyM-
MUPYIOTCSl TI0 00€ CTOPOHBI OT CPEAMHHBIX JTMHUM.
IMoxoxue siBaeHus HabaoAaIMCh IPYTUMU UCCIEN0-
BaTeJISIMU MpPU M3YYEHUU aKyCTUUYECKMX BOJH [9] B
reocpeaax U MnorepevyHbIx ceiicMuueckux BoJH [10].
DTO KOCBEHHO CBMJIECTEIBCTBYET O MpPeAIojiaraeMoM
MPOCTPAHCTBEHHOM XapaKTepe pachnpeiesieHUus Be-
JIMYWUH BpeMeH Tpobera ceiicMUYeCcKMX BOJIH.

Ha 3nayeHms IpocTpaHCTBEHHO-BPEMEHHBIX Ba-
puanmii BpeMeH MOTYT BJIUATh He TOJIbKO COOU CITYXK-
OBl BpeMEHU, HO U CE30HHbIE, a TAKXKe TUIaHETapHbIe
npoiecchl. s moaTBepXkaeHus 3TOl rMnoTe3bl pe-
LIEHO YCPEIHATh CE30HHbIE 3HAYEHUS BPEMEH 1, UIS1
aHajM3a TIOBEIeHUS BapuaIlvii 10 KBapTajaM Tofa.
HeneHre Ha KBapTaJbl CBSI3aHO C BpeMEHEM Troma
CJIEyIOIIMM 00pa3oM: AeKadpb—sIHBapb—(deBpaIb OT-
HeCceHbl K 3MMHEeMY MepUoIy, MapT—anpejb—Mail — K
BeceHHeMy M T.1. OJHaKo B pe3y/IbTare aHajn3a He 00-
HapyXeHO MOBTOPSIOLINXCS 3aBUCUMOCTeH (puc. 3).
CpenHeromoBble 3HAYEHHUST BpeMeH IIpobera Takxke
HE OTpaXaloT ITOBTOPSIONINXCS TIEPUOTUIHOCTEIA.
I[ToaTOMYy OBLIO MPUHSTO PELICHUE O TMOCTPOSCHUU
KapThl U30XPOH, YTO MO3BOJUT OLIEHUTH CBSI3b BapH-
aluii BEJIMYMHBI BpeMeHU Af,, C IPOCTPAHCTBEHHbBIM
pacToIoKeHNEM HCTOYHMKOB TeHepallmy CecMU-
YeCKMX BOJH. I TIOCTpOSHUS WCIIOJIB30BAIHNCH
3HAUYCHUSI OTHOCHUTEJIBHOTO IIPOCTPAHCTBEHHOTO
pACIIOJIOKEeHMST M3ydyaeMbIX COOBITUIE M BpeMeHa
npobera P-BonH. Pesynprar paccMOTpeHUST OIS
Tpacchl IpMEeMHas CTaHIMsI—IUIomanka Ne / mpen-
CTaBJIeH Ha puC. 4. AHAJIM3 KapThl U30XPOH ITPOIOJTb-
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Puc. 4. Kapra M30XpoH NpOAOJBHBIX BOJH celicMuye-
CKUX COOBITMIl MCKYCCTBEHHOIO IPOMCXOXIEHUS IJIsl
rromanku Ne / MCTBITATeIbHOTO TIOJTMTOHA B OTHOCH-
TeJIbHBIX KOOpAMHATAX, TIe BEPTUKAJIbHAsI OCh HaIpaB-
JIeHa Ha ceBep.

HBIX BOJH B OTHOCHUTEJBbHBIX KOOPAMHATAX TeHEPU-
PYEMbIX UCTOYHUKOB CEHCMUYECKUX BOJIH MOKa3all,
4TO MUHUMAJIbHBIE 3HAYEHUS £, JIOKATM30BAHBI B JIe-
BOM BepxHeM yriy. OUeBUIHO, 3TO CBSI3aHO C TEM,
YTO MpUEeMHasl CTaHLIMSI HAaXOJUTCSI K CEBepo-3anaiy
oT tomaaku Ne /. B uenom popma TMHUI U30XpOH
OTBEYAET MOJEJIM PACIPOCTPAHEHUSI CEACMUYECKOM
BOJIHBI C TJIOCKUM (ppoHTOM. OIHAKO C ymajJeHUEeM
OT UCTOYHUKA CEMCMUUYECKUX BOJIH U MPUOIUXKEHU -
€M K 00JIaCTU pacmnooXeH!sI TPUEMHOM CTaHIIUU Y
JIMHUI M30XPOH TIPOSBIISIOTCS 3arudnl. BeposiTHO,
3TOT 3 (EKT CBsI3aH C CYIIECTBYIOIIEH B 3TOM 00Ja-
CTU HEOJHOPOIHOCThIO TIOTHOCTU TeOJOTMYeCKOit
Cpellbl.

B npomoikeHun 3TOro MccieaoBaHus TIAHUPY-
€TCSI CPaBHUTHh OTHOCUTENIbHBbIE OTMETKU BpEeMEH
npobera CeCMUUIECKUX BOJTH. DTO MO3BOJIUT UCKITIO-
YUTh BJIMSIHUE, BBI3BAHHOE MPOCTPAHCTBEHHBIM Xa-
pakTepoM JIOKAJIM3allM UCTOYHMKOB Ha U3yd4aecMoOi
TePPUTOPUMU.

SAKIIIOYEHHUE

B pesynbrate yTOYHEHUSI BpeMeH IIpoOera Io
JaHHBIM LHU@POBLIX ceiicMorpamm mis 212 ceiicMmu-
YEeCKUX COOBITUI MCKYCCTBEHHOTO ITPOMCXOXKICHUS
MOJy4eHO ypaBHEHUE PErMOHAIBHOro romorpada u
BBISIBJICHBI JIMHEHBIE TPEHABI BpEMEH IIpobera Ipo-
JIOJILHBIX CEMCMUYECKMX BOJIH ST TPEX ILTOIIAI0K.

BepositHO, HE0OXOAUMO paccMaTpUBaTh HE abCo-
JIIOTHBbIE 3HAYEHUST UCCIIEAYEMbIX BEJIUYWUH IJISI OT-
JIeJIbHBIX TUIOIIAA0K re0J0rMYeCcKOi Cpebl, a OTHO-
CUTEJIbHbIE HOPMHUPOBAHHbBIE TMoKa3aTeau. Takoi
MOJAXO/ TIO3BOJIMT MUCKJIIOUWThH BJIMSHUE HEPaBHO-

HEIMEWHA, AH

3HAYHOCTY JUCTAHIIMI paccMaTPUBAaeMBIX TPACC ISt
Pa3IMYHBIX TUIOMIATOK HCCIEIyeMOM TeppPUTOPU.
M3-3a pacnpenesieHHOro B MIPOCTPAHCTBE XapakTepa
JIOKaJTU3aIM UCTOYHUKOB Ha JaHHOM 2Talle Uccie-
JIOBaHMST OTHOCUTEIbHBIE OTMETKM BpeMeH Ipobera
CeMCMMIECKIX BOJTH HE CPAaBHUBAJIUCH.

IMocTpoeHne KapT U30XPOH MOXKET CTaTh OCHOBOIX
JUTSL JaJIbHEMIIero KapTUPOBAaHUSI TEPPUTOPUU C 1ie-
JIBIO BBISIBJIEHUSI OCJIA0JI€HHBIX MO MJIOTHOCTU WJIM,
Hao0opoT, OoJiee MIOTHBIX 00acTeil reoJIOrMIYeCcKOM
cpenpl. M3yyeHne KapT M30XPOH MO3BOJUT OOHApYy-
XKUTh CYIIECTBOBAHWE BPEMEHHOTO pacIipelelIeHUS
CTPYKTYPBI TPACcC PaCIpOCTPAHEHUST CEMCMUIECKOTO
cUTHalia. 3aMe4eHO, YTO MPU GOIBIINX PACCTOSTHUSIX
OT MCTOYHUKA IIPOSIBJISIIOTCS JIOKAJIbHbIE HEOITHO-
POIHOCTHU T€OJIOTUYECKOM Cpelbl B 00J1aCTU MPUEM-
HuKa. g mosydyeHusT JOTOJTHUTEIbHOM MH(popMa-
LU MOXHO OLICHUTh WMCKPUBJICHUSI U30XPOH, Ha-
Gr0maeMble Ha YOAJ€eHHBIX JTUCTAHIIHASIX.

ABTOopbl Onaromapsat corpygaHukos MIAIT PAH
JI.II. TonyHoBy u T.B. YentobeeBy 3a HEOLIEHUMYIO
MOMOIIIb B TTog0ope Marepuana ajs ctateu. Cucre-
MaTU3UPOBaHHbIEC TaHHbIE O MapamMeTpax UCTOYHU-
KOB TeHepaluu ceiicMUUeCKUX BOJIH TOJIyYeHbl OJ1a-
rogaps apxuBy MHcTuTyTa nuHamuku reocpep PAH
npu roaaep:kke rpanra POMU Ne 97-07-90225. Pa-
Oora BbINIOJIHEHA TO ['ocymapcTBEHHOMY 3alaHUIO
Hayunoii cranuuu PAH B r. bumkeke AAAA-A19-
119020190064-9.
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