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Po3rassHyTO 0COGAMBOCTI Ta OCHOBHI IPUHITUIIN TOOYAOBU Irpaddy 0OPOOKH MOPCHKHUX CeMC-
MIYHUX CIIOCTepe>KeHb i3 3aCTOCYBaHHSAM OPUTiHAABHOTO METOAY CKiHUeHHOPIi3HUIIEBOI IIOBHO-
XBUABOBOI Mirparii cyMu 3araAbHOI TAMOMHHOI TOUKHY, SKUM € CTIUKIIITUM y pa3i BUBYEHHS CKAQA-
HOIIOOYAOBAHUX T'e€OAOTIUHUX Po3pi3iB. EheKTHBHICTE MeTOAY MOKa3aHa Ha MaTepiarax cencMid-
HUX MOPCBKHX CIIOCTepPe’XKeHb, BUKOHAHUX Ha KOHTUHEHTAAbHOMY CXUAI HMiBHIYHO-3aXipAHOTO

meabdy HopHoro Mops.

Features and basic principles of plotting the graph of marine seismic observations process-
ing with application of original method of finite-difference total wave migration of the sum of
central middle point, which is more stabile in case of investigation of complicated geological
sections have been considered. The effectiveness of the method is demonstrated on materials of
seismic marine observations performed on the continental slope of northwestern shelf of the

Black Sea.

Beepenne. O6paboTKa CeMCMUYECKUX HaOATO-
AEHUU BKAIOYAET ABa OCHOBHBIX 3Tana. Ha mep-
BOM HEIIOCPEACTBEHHO BO BpeMsI IPOBEAEHNS Ha-
OAIOAEHUU BBIIIOAHSETCS "3KCIPECcC' UAU IIPEeA-
BapUTeAbHass 00pabOoTKa 3aperucTPUPOBAHHBIX AQH-
HBIX. AeTarbHast 00pabOTKa Ha BTOPOM 3dTalle Tpe-
OyeT OOAee TIIATEABHOT'O BEIOOpA MapaMeTpOB U
nop0opa 60aee CAOKHBIX IIPOIIEAYD AAS ITOAYUe-
HMSI KQUeCTBEHHOTO Pe3yAbTaTa, HeOOXOAUMOIO AT
TIOCAEAYIOIIEH TeOAOTMIECKON UHTepIpeTaluy [Ad-
Atopa u Ap., 1980].

ITpu 06paboTKe cerCMUUYECKUX HaOAIOACHUM
OIIPEAEASIeTCS TTIOCAEAOBATEABHOCTD IIPUMEHSIe -
MBIX IIPOIIEAYP, UAM JKe Irpad oOpabOTKHU, BEIOOD
KOTOPOT'O 3aBHUCHUT OT IIOCTaBA€HHBIX 3aAay, IPU-
MeHsIeMOM CUCTeMBI HabAIOASHUHN U KauecTBa 3a-
PEerucTpUpPOBAHHOI'O BOAHOBOTO ITOAS. I'pad npea-
BapUTEABHOM 00pabOTKU 00eCednBaET OLLEHKY
KaueCTBa CEeMCMUYECKUX AQHHBIX, COOTBETCTBUS
BBEIOpPaHHOU METOAUKU HaOAIOAEHUMN TOCTaBAEH-
HBIM 3aAa49aM, BO3MOKHOCTD ITIOAYYeHUs IepBUY-
HOM UH(POpPMau 06 0OCOOEHHOCTIX T€OAOTHYEeC-
KOT'O CTPOEHUS palioHa UCCAEAOBAHUU C IIEABIO
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ONTUMU3AIUY Pa3MelleHus: CEHCMUYECKUX TPO-
(prAeH U TOATOTOBKY MMEPBUIHBIX AQHHBIX AAS TT0-
CAeAyIOIel AeTaAbHONM 0OpPabOTKHU.

Cy1mecTByeT psip IPOTEAYP, KOTOPBIE SIBASIOT-
CS HEOTHEMAEMBIMU 3A€MEHTaMU CTAHAAPTHOTO
rpadpa 0OpabOTKM CEUCMUUYECKUX HAOAIOACHUNI
[[ToamkoB u Ap., 1984]. OpHAKO AQHHBEIE MOPCKOU
ceicMOpa3BEeAKH HECKOABKO OTAWYAIOTCS OT BOA-
HOBBIX IOAEH, 3aPErUCTPUPOBAHHBIX TPU Ha3EM-
HBIX paboTax [XaTToH U Ap., 1989; Opaenok, 1997].
OTO 0O0YCAOBAEHO CIIEIU(PUKON MOPCKUX HaOAO-
AEHUM M XapaKTepOM 3aperucTpUPOBaHHOTO BOA-
HOBOTO TIOASI, UTO €CTECTBEHHO BAUSIET Ha COCTaB
nporeayp B rpade o0paboTku. OCHOBHEBIE PA3AU-
YU MEJKAY MOPCKHUMU M Ha3eMHBIMY AQHHBIMU 3a-
KAIOYAIOTCS B TeOMeTpUU HaOAIOASHUM, OTCYTCT-
BUM CTaTUYECKUX TOMPABOK, PA3AMYHBIX THITAX
UCTOYHUKOB U IPUEMHUKOB.

Mopckue ceiCMOIPpUEMHUKY (TMAPOOHEI) pe-
TUCTPUPYIOT AA@BAEHWE, B TO BpeMsI KaK Ha3eM-
HBIE — U3MEPSIOT CKOPOCTH CMEIeHUsT YaCTHT]
cpeAbl. [ToCKOABKY AaBA€HUE U CKOPOCTE Pa3An-
varoTcs 1o ase Ha 90°, 3TO CyIIEeCTBEHHO OTpa-
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>KaeTcs IpU PerucTpaniy BOAHOBOIO moas. Ot-
HOIIleHMe CUTHaA/TIoMeXa IIPU NPOBeAeHUN MOP-
CKOM celicMOpa3BeAKHM BEIIIIE, UeM Ha 3alUCAX IIPU
HA3eMHOM peTUcTpanun Korebanun. [Tpu cyxomyT-
HBIX HaOATOAEHUSIX AOTIOAHUTEABHBIMUY IITyMaMU 51B-
ASTFOTCS TIOBEPXHOCTHBIE U 3BYKOBBIE BOAHEL, KOTO-
pBle OTCYTCTBYIOT IIpU paboTax Ha Mope. B To ke
BpeMs (PUABTPAIUA MOPCKUX CeMCMUYECKUX Ha-
OAIOAEHUMU SIBASIETCS CAOKHBIM IIPOIIECCOM, TTOCKOAB-
KY 3aperuCcTPUPOBAHHOE BOAHOBOE ITOAE KPOMe KpaT-
HBIX BOAH COAEP’KUT OCOOBIe TOMEeXHU, K KOTOPBIM
OTHOCSTCSI peBepOepalysi 1 BTOPUYHBIE YAAPHL, 00-
pas3yIoluecs 3a CYeT IyAbCAIUH Ta30BOTO Ty 36I-
ps nHeBMoucTOUHMKA [OpAeHOK, 1997].

AeTarbHass 06paboTKa OoAee CAOKHAsS U BKAIO-
yaeT B ce0sl CTaHAAPTHEIE U CIIeIIMaAbHEBIE IIPO-
IIeAYPHI, HallpaBA€HHbIE Ha ITOAy4YeHVe KauyeCTBeH-
HOTO pe3yAbTaTa AAAbHeHIle UHTepIpeTaluy 3a-
PEerucTpUpPOBaHHBIX BOAHOBEIX NOAeM. OAHOM U3
CITEITMAABHBIX, M B TO JKe BpeMsI HeOOXOAVNMEIX, IIPO-
IepAyp 0OpabOTKU SBASIETCS MUTPAITUS, KOTOPAs AN
MAHHBIX MOPCKUX HaOAIOAEHUY, KaK IIPaBUAO, BhI-
IIOAHSEeTCS IIOCAe CYMMUPOBAHUSA TPACC METOAOM
obweir rayounHoM Touku (OI'T) [Gazdag, Sguaz-
zero, 1984; Mopckas ..., 2004; Stolt, Benson, 1986].

B HacTos1IEM CTaThe PAaCCMOTPEHEI TPUHITUIIBL
BBIOOpa rpadpa 06pabOTKY AQHHBIX MOPCKOM cerc-
MOPa3BEAKU METOAOM OTpakeHHBIX BOAH (MOB) ¢
YUYEeTOM UX CIIeIIU(PUKY Ha IPUMepPe HaOATOAEHHBIX
BOAHOBBIX ITIOA€H, 3aPEerUCTPUPOBAHHLBIX B 3allaj-
HoM yacTu YepHoro Mops B 2011 1. [KoGoAaeB u Ap.,
2011]. TTpu 53TOM B Ka4eCTBe IIOCAEAHETO dTara 00-
paboTKU IIPEANOKEH OPUTHTHAABHBIN METOA KOHEY-
HO-Pa3HOCTHOM ITIOAHOBOAHOBOW MUTPAIIAU CyMMBI
OI'T, ocHOBaHHEIM Ha alllIPOKCUMAIIU BOAHOBO-
IO ypaBHEHUS Ha TPEXMEPHOU IIPOCTPAHCTBEHHO-
BpPEeMEHHOH CeTKe C 12-TOueuHBIM IIabAOHOM. DTO
rapaHTUpPyeT BBICOKYIO CTelleHb alllIPOKCUMAaIuN
A depeHIINaABHOTO YPaBHEHNS KOHEYHO-PAa3HO-
CTHBIM METOAOM, @ TAaK’Ke YCTOMYMBOCTE 1 TOYHOCTD
pe3yAbTaTa.

OcHOBHBIe 3Tanbl 0OPaOOTKU U BU3YaAU3alUsd
BBITIOAHSIIOTCS C IIOMOIIIBIO IIPOTPAMM CUCTEMBI Se-
ismic Unix (SU), KoTopasi BHITOAHO OTAMYAETCS AO-
CTYIHOCTBIO UCXOAHBIX KOAOB ¥ BO3MOJKHOCTBIO
pa3pabaThiBaTh COOCTBEHHbBIE ITPOTPaMMHEBIE IIPO-
AVKTBIL AN PellleHNsT KOHKPEeTHBIX 33Aa4 CelcMo-
pasBepku [Stockwell, 1999]. DddeKTUBHOCTE IPU-
MeHeHMs KOHeYHO-Pa3HOCTHOM IIOAHOBOAHOBOM M-
rpanuu cymmel OI'T AeMOHCTpUpPYyeTCs Ha MaTepu-
anax cecMMYeCKUX MOPCKUX HaOAIOAEHUM, 3ape-
TUCTPUPOBAHHLIX B 3aTIaAHOM YacTu HUepHOTo MOpsI.

Ocob6eHHOCTH 00PabOTKH AAHHBIX MOPCKOII
cericMopa3BepAku MOB. Ha HauanbHOM 3Talie Ha-
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OATOAEHHBIE TIPY MOPCKOU CeMCMOpa3BeAKe AQH-
HBIe TIOABEPTaloTCs " aKcpecc " obpaboTke. AAs
TIOAy4YeHUs 60Aee AeTaABHOM MH(OPMAIUHU O TAY-
OMHHOM CTPOEHUM pPaliOHa UCCAEAOBAHUU Ha 3a-
KAIOUUTEABHOM JTalle IPUMEHSTIOT MUTPAITHIO CyM-
Mel OI'T. TTockoABKY “3KcIipecc” 0O0paboTKa BHI-
TIOAHSIETCSI HEIOCPEACTBEHHO BO BpeMs IIpoBe-
AEHUS CeMCMOpPa3BEAOUYHBIX paboT, ee rpad He
AONKEH COAEPIKATh IPOIEAYPHI, KOTOPEIE Tpedy-
IOT 3HAUUTEABHBIX BpeMeHHbBIX ¥ MallTUHHBIX pe-
CypCOB.

CranpapTHBIU Ir'pad " arcopecc " oOpaboTKu
MOPCKHX AQHHBIX BKAIOYAEeT MOATOTOBKY CENC -
MHUUYEeCKUX 3alucel (IlepeBOA MePBUYHBIX AQH -
HBIX B CTAHAAPTHBIM pOpMaT, pepAaKIUIoO TIac -
MOPTOB, UCKAIOUEHME M3 BOAHOBOTO TIOASl He-
MMOAAESKAIIMX 00pabOTKe YacTe! U T. 1.), PUAB-
TPaLUIO U PeryAUPOBaHNeE aMIIAUTYA, BBEAeHUEe
IPeABapPUTEABHBIX KUHEMaTUUYeCKUX IIOIIPaBOK
U NOAy4YeHHe CYMMapHOrO BpeEMEHHOI'O paspe-
3a MOI'T. TToArOTOBKA A@HHBIX CEMICMOPA3BEA-
KU SIBASIETCSI OTBETCTBEHHOM IIPOLIEAYPOU " 3KC-
npecc " o6paboOTKU, IOCKOABKY 3apeTUCTPUPO -
BaHHBIE BOAHOBEIE TIOAST HEOOXOAUMO TPUBECTU
K cTaHpAapTHOMY popMaty (SEGY), BHeCTH B ac-
TIopTa Tpacc MHQOPMAIIUIO O TeOMeTPHUM HabATo-
AEHUM: KOOPAUHATHEI UICTOYHUKOB 1 IIPUEMHUKOB,
"HoMmepa OI'T u T. . be3 mopA0OGHOM TOATOTOBKH
00paboTKa 3apeTuCTPUPOBAHHBIX BOAHOBBIX 110-
Ael HeBO3MOJKHA HU B OAHOM CIIelIMaAu3UpPOBaH-
HOU cucTeMe.

Oco6eHHOCThIO CEUCMUYECKUX AQHHBIX , TTO -
AY4YEeHHEIX B 3allapHOM 4acTu YepHOTro MOp4 B
71-m petice HVC "Tlpodeccop Bopsguuiikuii" B
2011 r. [KoboaeB u Ap., 2011], ABAgETCS cuCTeMa
HabAropeHUM. PabOThHI IPOBOAUAUCH CEUCMUYEC-
KOM KOCOM, COCTOSIIEN U3 ABEHAAIIATU TPUEMHU-
KOB, PACCTOSHUE MeKAY KOTOPBIMHU COCTaBASIAO
3 M. [Ipu 5TOM TIEepBBIN IPUEMHUK HaXOAUACS OT
HWCTOYHMKA BO30YKAEHUSI KOAeOAHUM HA PACCTO-
aaUM 90 M 1 OBIA TOTPY’KeH Ha TAyOuHy 3 M. Pe-
THUCTpaIysa KoreOaHUY BEIIOAHSAACH C AUCKPET-
"HocThio 0,005 ¢, ob11et AAUHOM 3 C U PaccTos-
HUEeM MeKAYy uctounukamu 12,5 M. [porsxen-
HOCTH PE3YAbTaTUBHBIX FAACOB IIPK TAaKOM CHC-
TeMe HaOAIOAeHUM cocTaBAsiAa OoT 40 po 110 kM,
YTO CBUAETEABCTBYET O 3HAUUTEABHOM OOBEMe I10-
AY4YE€HHOT'O IEPBUYHOIO MaTepPHUaAa.

B cnenuarm3upoBaHHOM cuCTEMe 00OpabOTKHU
cericMmyeckux HabAtopeHut SU, HeKOTOphIe TIPo-
IrPaMMBI KOTOPOM UCIIOAB3YIOTCSI B UCCAEAOBAHU-
X, CYIIeCTBYET COOCTBEHHEIN (hOPMAT AQHHBIX
[Stockwell, 1999], AerkKo mepeBOAMMEBIN B CTaH-
papTtHBIM SEGY [Barry et al., 1975].
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AHaAM3 TOAYYEHHOTI'O BOAHOBOTO IIOAS — OAWH
13 HauboAee Ba’KHBIX 9TAllOB 00pabOTKU cec-
MHYeCKUX AQHHBIX , IOCKOABKY OT KOPPEKTHOI'O
BBIAGAEHUS IIOAE3HBIX BOAH Ha 0011eM (poHe Io-
MeX 3aBUCAT BCe AAABHEUININe pe3yAbTaThl. [1pu
IPOBeAeHUU HAOAIOAEHUM Ha aKBaTOPUSIX AOC -
TaTOUYHO CUABHOM ITOMEeXOU SIBASIIOTCS MHOTOKPAT-
HbIE OTPa’KeHHUS B BOAHOU TOAIIE (peBepOepaliusi),
MM ICKAIOYEHUS KOTOPBIX HAPSIAY C METOAOM CyM-
mupoBanus OI'T [OpaeHOK, 1997] mpuMeHSIOT Be-
epHyIo puspTpanuio [3eHos, KoHppaTeeB, 1972;
Herrmann et al., 2008], npeobpa3oBanue PapoHa
[Guitton, 2000; Shankar et al., 2009], npeacka3sa-
HHe U BBIUUTaHNE Ha OCHOBAHUU BOAHOBBIX YPaB-
"Henutt (metop SRME — surface related multiple
elimination) [Ko3aoB 1 Ap., 1993; Van Borselen et
al., 20095]. E1te opAHOM He MeHee Cephe3HOM IoMe-
XOM NPU MOPCKUX CeMCMUYEeCKUX HaOAIOASHUIX
CUYNTAEeTCsl BO3HUKHOBEHNeE ra30BbIX ITy3bIpel, Ko-
TOpPBIe TTOCAe cpabaThIBaHUSA THEBMOUCTOYHUKA,
MIYABCUDPYS, HTOAHUMAIOTCS K IIOBEPXHOCTH MOPS
U paspriBaroTcs. [1Tpy 3TOM IPOUCXOAUT Hapyllle-
HUe [IpUeMa ITOAe3HBIX BOAH, IOCKOABKY IIOBTOP-
HBIE ITyABCAITUM ACVICTBYIOT KaK AOTIOAHUTEABHBIN
UCTOYHMK. KoaeOaHMS OT TaKOTO BTOPUYHOTO UC-
TOYHUKQ, KaK IIPAaBUAO, PETUCTPUPYIOTCS B BOA-
HOBOM ITOAe Ha BpeMeHHOM uHTepBare 0,1—0,15 ¢
OT OCHOBHOT'O OTPa’KEeHUSI.

C 11eABIO HCKAFOUEHMS AQHHOTO 3(hheKTa ITHEB-
MOMCTOYHUK 3arAyoasercs Ha 1,5—2 M, 4To npu-
BOAHUT K BBIOPOCY B BO3AYX IIOAOBUHEBI 3HEPTUU
MIyABCAIIMU ITy3BIP IPU Pa3phIBe, AUOO OIpeAe-
AseTCs TAyOMHA ITIOAOKEHU THEBMOUCTOYHUKA,
TIPU KOTOPOM IIePUOA TYABCAIIMY COBIIAAQET C Ie-
PHOAOM OCHOBHEIX OTPa’KeHUMN U YCUAUBAET UX
[Opaenok, 1997].

Ha puc. 1 npuBeaeH (hparMeHT HaOAIOAEHHO-
TO BOAHOBOTO IIOASI, HA KOTOPOM YeTKO BUAHO BAU-
ssHUe 3(pdeKTa ABOMHOTO yAapa B BUAE AYOAUDPY-
IOIEeM TpaHuIlbl AHA (O0KOAO 0,75 ¢ 11O BpeMeHu
Ha BOAHOBOM IIOA€ CA€Ba). AAS YMEHBIIEHUS U
yAareHus 3 deKToB peBepbepaliuu U ABOMHOTO
yAapa Ha 3Tane (PUAbTPAIIU IPUMEHSIIOT AEKOH-
BoAronmio. Ha puc. 2 mokasaH npuMep HaOAIOAEH-
HOT'O BOAHOBOTO TIOASI 6€3 MpUMeHeHUs PUABTPa-
VU U PETYAUPOBKY aMIAUTYA (a), ¢ PUABTPAIU-
el U yCUAeHHeM aMIAUTYABI (6) ¥ IOCAe TIPOIIEAY-
PBI AGKOHBOAIOITUH (B).

IMTocae pepakIIy IACIOPTOB TPACC (BHECEHUE
KOOpAUHAT Ipoduast, HomepoB OI'T u T. 11.), Tpu-
MeHeHUs (PUABTPALUY, YCUASHUS aMIIAUTYA U ITPO-
IeAyPBI ACKOHBOAIOIIMY BBEITIOAHSETCSI CYMMUPO-
BaHme Tpacc no OI'T. AAs 3TOTO B BOAHOBOE TIO-
e BBOASITCS KMHEeMaTH4YeCKUe MOIIPaBKU, KOTOPEIe
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Puc. 1. ®parmeHT HaOAIOAEHHOTO BOAHO-
BOTO IIOAS, A€MOHCTPUPYIOWIUMN 3ddeKT
ABOMHOIO yaapa.

3aBUCAT OT 3HaUEHUM CKOPOCTH PacIIpoCTpaHeHMsI
BOAH B CpeAge, OIpeAeAsieMble, Kak IIPaBUAo, TIe-
pebopom ckopocTeli. [Tpr 3ToM CpepHsIss CKOPOCTh
B Boae ITpuHHUMaeTcs paBHOU 1500 m/c. [Tocae
BHeECEeHHUSI KUHEeMaTU4eCKUX IOMPAaBOK BEHITIOAHS-
eTcsa cymMmupoBaHue Tpacc o OI'T. Ha puc. 3 no-
kazaHa cymMa OI'T aag nmpoduad, TpuBeAE€HHOTO
Ha puc. 2.

YuuTBIBask CTPOEHNEe peruoHa U 0COOEHHOCTU
CUCTeMBI CeICMUUeCKUX HaOAIOACHUH, BBITTOAHEH-
HBIX B 3allapAHOM yacTtu YepHoro mops B 2011 r.,
OBIA OIIpeAeAeH HauOoAee OITUMAABHEBIN BAPUAHT
opMUPOBaHUS TAYOMHHOTO U300pa>keHus cpe-
ABI C IOMOIITBIO IPUMEeHEeHN I KOHeUHO-Pa3HOCTHOM!
IIOAHOBOAHOBOU Murpanuu cyMMmel OI'T Bo Bpe-
MEeHHOM MaclTade TAyOuH.

AATOpPUTM KOHEYHO-Pa3HOCTHOY IOAHOBOA-
HoBoM murpanuu cymmsl OI'T Bo BpeMeHHOM
MacmrTabe raAyouH. Haubonee pacmpocTpaHeH-
HBIM BapuaHTOM Murpanuu cyMmsl OI'T aBasgeTcs
murpaiys Kupxrogda, 6aaropapsi MpoOCTOTE 1 CKO-
POCTHU TOAYYEHUST BDEMEHHOTO pa3pesa 10 HabAIO-
AeHHbIM AgHHBEIM MOB—OI'T [Mei6ett, 1973; Chun,
Jacewitz, 1981; Dobrin, Savit, 1988; Yilmaz, Doher-
ty, 2001]. B cAydae CAOKHOIIOCTPOEHHOI'O TeOAO-
TUYECKOTO0 pa3pesa (pe3KHe YIABI HaKAOHOB U TIa-
AeHmU rpaHull) murpanusa Kupxrodda nocae cym-
MBI MOJKET 3aMeTHO UCKa3UTh Pe3yAbTaT 00paboT-
K. AAd n3006pa>keHus TaKUX IPpaHul, KOHEYHO -
Pa3HOCTHBIM BapHUaHT MUTPAIINH ITPEAITOYTHUTEND-
Hee, TOCKOABKY TI03BOASIET 3aAaBaTh CKOPOCTHYIO
MOAEADB CPEABI B AUCKPETHOM BUAE U, COOTBETCT-
BEHHO, IIOAYYaTh Pe3yAbTAT MUIPAIIUU B KaJKAOU
TouKe cpeAbl [[Tuaunenko, Cupopak, 1973; Han,
1998]. TakuM 0O6pa3oM, ITOIBASIETCS BO3MOKHOCTD
IIOCTPOEHUS pa3pesa CPeAbl CO BCeMU 0COOEHHO-
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CTAMU CTPOEHUS KPYTOIAAAIOIINX OTPasKaroIIux
I'PAHUI] U APYTUX T€OAOTUYECKUX CTPYKTYP.

HpI/IHI/IMElH BO BHUMAHUE TO, YTO KOHEYHO-PA3-
HOCTHasI IOAHOBOAHOBAasA Murpanus cyMmsl OI'T
BO BPEMEHHOM MaclTabe TAyOUH XOPOIIO 3ape-
KOMeHAOBaAa ceOs Ha IPOU3BOACTBE IIpU obOpa-
OOTKe AQHHBIX Ha3eMHOM CeNCMOpPa3BeAKH, OBIAO
IIPEANOSKEHO OIPOOOBaTh ee 3(pheKTUBHOCTD IIPU
hbopMHUPOBaHUM N300pa’KeHUs CPEABI 10 AQHHBIM
MOPCKHX UCCAEAOBAHUM. AN BBIIOAHEHUS KOHEeU-
HO-Pa3HOCTHOU ITOAHOBOAHOBOM MUTPAIIUY CyMMBI
OI'T Bo BpeMeHHOM MacuITabe rAyOuH HeOOXOAU-
MEI CAEAYIOIIHE BXOAHBIE AaHHBIe: cymMma OI'T, reo-
MeTpusI HaOAIOAEHUH, KOTOPAasi COAEPKUTCS B I1ac-
IIOPTax TPacc, ¥ allpruopHas MHMOPMAIIUs O 3Ha-
YeHUSIX CKOPOCTH PacIpOCTpaHeHuUs BOAH B Cpe-
A€ B BUAE CHUCTEMEBI BEPTUKAABHBIX I‘OAOI‘pa(bOB
WAU IPAHUI] IO NIPOPUAIO.

Murpaliusi OCHOBBIBaeTCSI Ha KOHEUHO-Pa3HO-
CTHOM peIlleHUUr BOAHOBOTO YPABHEHUA, TAC AN
IlepeBOAA BO BpeMeHHOM MacIITab KOOPAUHATY TAY-
OUHBI 3aMeHgeM Ha KOOPAUHATY BpEMEHU:

2 2
V2(x 1 au+a‘2JI —a;:O. (1)
(ax 0T ot

z

dz
3aeckb T (X, 2) :j

V (X, 2)

HBI B MaciiTabe BpeMeHMU.

Panee nipu pelmenunu ypaBHeHU: (1) moab3o-
BaAMCh 3aMEHOM CUCTEMEBI KOOPAWHAT, IIPEAAO-
>xeHHOM KhaepOoytom [Claerbout, Doherty, 1972],
HO TAaKOW IIOAXOA MMeeT OrpaHUYeHUsA Ha yroA
IIOAXOA@ BOAH K ceicMoIlpueMHuKaMm. [Toatomy
BOCIIOAB3YEMCSI IOAHOBOAHOBBIM IIPOAOAKEHU -
€M, a Tak’Ke HOBOU CUCTEMOM IIPOCTPAHCTBEHHO-
BpeMeHHBIX KoopauHaT [Li, 1986]:

— (yHKIIUA TAYyOU-

A | 1
X' = =—71- —
2 2

oL Ly 2

J2 2

[Tepexop K IOAHOBOAHOBOMY IIPOAOASKEHUIO
OTAMYAETCSI CMEHOM CETOYHOTO 3aTIOAHEHUS IIPO-
CTPaHCTBEHHO-BPEMEHHOM 06AACTH, KOTOPOE B AQH-
HOM CAyYae MOAUMHSIETCS TOBEASHUIO OCeH CHUC-
TEMBI KOOPAWHAT U UMEHHO UM COOTBETCTBYIOT Ce-
TOYHBIe AMHUH (2). [Ipu AByMEepPHOM IIPOAOAKEHUN
BOAHOBOT'O TIOASI KICTIOAB3YETCSI TpeXMepHast Ipo-
CTPaHCTBEHHO BPEMEHHasi CeTKa, TPOEKITUs KOTO-
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POIt Ha MAOCKOCTE T, t” 1 12-TOYeuHbIi aGAOH
peACTaBAeHBI Ha puc. 4 (cm. c. 193).

ANST TTOAHOBOAHOBOTO ITPOAOAKEHUS TTOAST CH-
cTeMa KOOPAWHAT Pa3HOCTHOY CEeTKHU IIOBEPHYTa
B IIPOCTPAHCTBEHHO-BPEMEHHOM o6AacTh Ha 45°
C COXpaHeHVeM ee OpTOroHaAbHOCTH. baaroapaps
9TOMY AOCTHUTaeTCsI COOTBETCTBUE AMHUMN pa3Ho-
CTHOM CETKV OCHOBHOMY HAITPaBAEHHUIO PACIIPO-
CTpaHEeHUs OTPa*KeHHBIX BOAH U, CAEAOBATEABHO,
MO>KHO IIOAYYHUTH YAOBAETBOPUTEABHYIO aIllIPOK-
CHUMATIUIO TTOASI TTPU 3aAAHUH OTHOCUTEABHO OOAB-
IINX CETOYHBIX IIaroB II0 TAyOHUHeE.

PaszHocTHOE ypaBHEHNE, KOTOPOE allIPOKCUMHU-
pyer AHq)cpepeHu;HaAbHoe ypaBHEHWE C TOYHOCTHIO
o(A x*, A1?, At? ) Ha 12-ToueuHoOM 11abAOHE
CeTKH (pI/IC. 4, 6), uMeeT BUA

P o Ax? .. At At
[ZLTt(l+mLXX +EE+—LT+—Lt+
AT At 2 / k
+TLTt V; 1+1/2L Jui’jZO’ 3)
rae E — epumHMYHBEIA omeparop; Vi /2

CKOPOCTE B CETOYHEIX KOOPAMHATAX; Uj j —
3HaYeHMe BOAHOBOT'O TIOASI B Y3AaX C CETOYHBIMU
Koopausartam#u (i, j, k); Lo, Ly, Ly, Lyy —pas
HOCTHEBIE OIIEPaTOPHI, KOTOPBIE COOTBETCTBYIOT AU(-
epeHITMaAbHBIM OIlepaTopaM.

YpaBHeHuUe (3) TO3BOASIET ONIPEAEAITH BOAHO-
BOe TToAe Ha AuHuM ceTku ( j + 1, K), Koraa Ha mmpe-
ABIAYITUX AnHUAX ceTku (j+ 1, k + 1), (j, k) u
(j, k +1) 3HaueHUs MOAS y>Ke U3BECTHHI.

I'parMYHBIE YCAOBUSA AAT KOHEYHO-PA3HOCTHO-
T'O MMPOAOAKEHUST BOAHOBOTO ITOAST TAKOBHI:

k ik kK _ Kk _
Ui g =Uj, ug ; =0, uy ; =0,
uf =0 uf ;=0 (4)
rae U ik — BOAHOBOE TIOA€ HMCXOAHBIX CEMCMO-
Tpacc OI'T.

Takum o6pa3oM, 3apada KOHEYHO-PA3HOCTHO-
T'O IOAHOBOAOHOBOTO IIPOAOAKEHUs (hopMUpPYyeT-
csl ypaBHeHUeM (3) U TPaHUYHBIMU YCAOBUSAMH (4),
IpU 3TOM U300pa>keHue CpeAbé Wi, j opmu-
py-eTcs Py yCAOBUM Wi j =U; ;.

AN TOAYYeHUsI KOPPEKTHOTO pellleHus KOHeU-
HO-Pa3HOCTHOM 337Ul HEOOXOAUMO, KpoMe OIIpe-
AEAEHUS CTelleHU alllpoKcuManuu AuddepeHIy-
AABHOI'O YPABHEHU, YOEAUTECS B yCTOMYMBOCTHA
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Puc. 2. HabAropeHHOE BOAHOBOE IIOA€ (@), MOCAE IIPUMeHEeHUsI (PUABTPAIUU U YCUAEHUST yPOBHS
AMIIAUTYA (0), ITOCAe IIPUMEHEHUsT AeKOHBOAIOIUU (B).
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0 2000 4000 6000 8000 10000 12000 OIT

Puc. 3. Cymma OI'T past npoduas, n300pa>keHHOro Ha pUC. 2.

Puc. 5. PeayabpraT npuMeHeHUss KOHEUHO-PA3HOCTHOM ITOAHOBOAHOBOM Murpanuu cymmbl OI'T
BO BpeMEeHHOM MacluTabe TAyOWH.

Puc. 6. ®parmeHTsl BpeMeHHOro paspeza B uHTepBare 34 000—36 000 m: @ — cymma OI'T; 6 — pe-
3yABTAT IPUMeHEeHHUsI KOHEUHO-Pa3HOCTHON IMOAHOBOAHOBON Murpanun cyMmel OI'T Bo BpeMeHHOM
Macurrabe TAyouH. [IpsIMOYroAbHUKOM BBIAEAEH YYaCTOK C HapYIIEHUsSIMH, TAe IToKazaHa 3(@eKTuB-
HOCTb IIPUMeHeHHUs] MUTPAIlUN.
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Puc. 4. I'lpsMoyroabHas ceTKa OOPATHOTO IIOAHOBOAHOBOTO IIPOAOAKEHUS IIOAS:
a — cedyeHHE CETKU B IIAOCKOCTH; 6 — TpexMepHBIU 12-ToueuHBIM I1abAOH (I —
V3ABL CETKY, B KOTOPBEIX BOAHOBOE IIOAE OIPEAEAEHO, 2 — Y3ABI CeTKH, B KOTOPHBIX

BOAHOBOE€ IIOAE OHpeAeJ\HeTCSI) .

Pa3HOCTHOTO pacueTa. Y CTOMYUBOCTD IIPEACTAB-
AEeHHOM cxeMBbI ObIAa AOKa3aHa OIlepaTOPHBIM Me-
TOAOM ee onleHKM [Camapckul, ['yann, 1973]. I'lpo-
MOASKEHMe BOAHOBOTO ITOAS KOHEUHO-Pa3HOCTHLIM
METOAOM COCTaBASIET OCHOBY aATOPUTMA IIPOTPaM-
MHOU pearnsanuu murpanuu cyMMmel OI'T Bo Bpe-
MeHHOM MacITabe TAyOUH, KOTOPBIY IPeAyCMaT-
PpUBaeT TaKKe ITOATOTOBKY BXOAHBIX AQHHBIX U CKO-
POCTHOM MOAEAM CPeADBI, BLIOOP ITapaMeTpPOB MUT-
paIuy 1 Ha 3aKAIOUYUTEABHOM 3Tare (hopMHUPOBa-
HUe N300pa’kKeHus CPEABI.

ITpuMeHeHNEe KOHEYHO-PA3HOCTHON MOAHO-
BOAHOBOM Murpanuu cymmsl OI'T Bo BpeMeH-
HOM MaciTade rAyonH. OnvcaHHBIN METOA KO-
HEYHO - DPA3HOCTHOM IOAHOBOAHOBOM MUTPAIUNA
cymMbI OI'T Bo BpeMeHHOM MaciiTabe TAyOUH ObIA
UCIIOAB30BaH IpU 00paboTKe MOPCKUX CeNCMU-
geckux AaHHBIX MOB, noayuennnix B 2011 r. Ha
akBaTopuu HepHoro mops. Ha puc. 5 mokasaH pe-
3YABTAT IPUMEHEHUsT KOHEYHO-Pa3HOCTHOM TTOA-
HOBOAHOBOM MUTpAIUX BO BpeMeHHOU 0OAaCTH.
CdopmupoBaHHOe U300pa’keHe BBUAY AOCTATOY-
HO OOABITION MPOTSHKEHHOCTH MPOGUAST (OKOAO 40 KM)
C>XaTO B TOPU30OHTAABHOM MacIiTabe, YTo He M03-
BOASIET B IIOAHOM OO'BEME YBUAETH PA3ANYIMS MEK-
AY ABYMS M300pasKeHUSIMU U OIIeHUTh IPenMyIlle-
CTBa pe3yAbTaTa MUTPAILMU IIPOCTO Iepeap CyM-
moit OI'T (cMm. puc. 3).

YBeAanmueHHBIE (PpPAarMeHTEl Pe3YABTATOB CyM-
MBI OI'T (cM. puc. 3) 1 KOHEYHO-PA3HOCTHOM IIOA-
HOBOAHOBOM Murpanuu cyMMmsl OI'T Bo BpeMeH-
HOM MacIuTabe TAYOUH (CM. PUC. 5) B UHTEPBaAe
30 000—36 200 M cercMUUECKOTO TPOMUAS TIPEA-
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CTaBA€HBI Ha PUC. 6. 3AeCh YeTKO BUAHBI PA3AH-
4us B U300pa’keHuH HEOAHOPOAHOCTEN reOAOTH-
YecKOoro CcTpoeHus. Tak, eCAU B Pe3yAbTaTe CyM-
MBI OI'T pe3kue HEOAHOPOAHOCTH BBITASIAAT He-
CKOABKO CTA@KEHHBIMH, TO TIOCAE IIPUMEHEHMS KO-
HEYHO-Pa3HOCTHOU MUTPAITUU HEOAHOPOAHOCTH
MTPUHUMAIOT 60Aee KOHTPACTHLIY BUA. ObpaliiaeT
Ha ce0s BHUMaHMe KpyTolaaaromasa rpasuna (IMK
34 000 u 36 000 M, BEIAeA€HHAsI Ha 000UX U300-
PasKeHUSIX IPSIMOYTOABHUKOM), KOTOpasi Ha pas3-
pe3e cymMmel OI'T npakTUYeCKHU He NPOSBASIETCS,
TOTAa KaK Ha MUTPAIMOHHOM paspese ee MOXK-
HO YBEPEHHO IIPOCAEAUTE.

TaxuM oOpa3oM, TpuMeHeHNe KOHEeYHO-pa3Ho-
CTHOU IIOAHOBOAHOBOM Murpanuu cyMmser OI'T Bo
BpeMeHHOU 00AaCTH IO3BOASIET OOAEe UETKO OTO0-
PasuTh SAeMeHThl TEKTOHUUYECKOTO CTPOeHUs pa-
MOHa NCCAEAOBAHUS NIPU 00pPabOTKE AQHHBIX MOP-
cKoM cericMopa3Bepaku MOB, uTo Tpu TpaBUAb-
HOM BEIOODE IIPOIIEAYP IPEABAPUTEABHOU 0Opa-
OOTKM MOJKeT rapaHTUPOBATh UX KaUeCTBEHHYIO
WHTEPIIPETAIINIO.

BeiBOABL. ITpu cocTaBreHUM rpada 0OpaboT-
KU CeICMUYeCKUX HaOAIOAeHUN HeOOXOAMMO YUu-
TBIBATb UCIIOAB3YEMOe OOOPYAOBaHNE 1 PACCTaHOB-
KY B CCTeMe HaOAIOAEHUHN, OCOOEHHOCTH 3aperu-
CTPUPOBAHHOI'O BOAHOBOTO TIOAS, @ TaKKe YCAO-
BUS TAYOMHHOI'O CTPOEHHUS N3y4aeMoro pa3pesa.
Oco6oe 3HaueHue B rpade AeTarbHOM 06paboT-
KW AQHHBIX 3aHUMAaeT BEIOOP BapHUaHTa MUTPAITUN
A (POPMUPOBAHUSA U300PaskeHUsa CPEeABl, 0CO-
OEHHO B CAyYae NCCAEAOBAHUS CAOJKHOIIOCTPOEH-
HBIX Pa3pes30B.
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Kaxk mokazano Ha mpuMepe, paCCMOTPEHHBIHN
BapMaHT KOHEYHO-Pa3HOCTHOM TOAHOBOAHOBOM
murpanum cyMmMel OI'T BoO BpeMeHHOM MacCIlITa-
Oe TAyOMH B COUETAHUM C TIIaTeABHO IIOAOOpPaH-
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