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ITip gyac popMyBaHHA 300pa’keHHsI cepepOBHUlIlla He0OXiAHO MaTu anpiopHy iHdopMarliito Ipo
i MIBUAKICHY MOAeAb. CKiHUeHHO-pi3HMIleBa KiHeMaTHU4Ha Mirpallis oA 3aA0MAEHUX XBUAb AQ€
3MOTy BU3HAQUUTU TAMOHMHHE ITIOAOSKEHHS 3aA0MHOI MeJKi, @ TaKOJK 3HaUeHHs IIBUAKOCTI Y TIOKPHUB-
Hi¥ i 3aA0OMHIN TOBIIAX, IO AOCTATHBO AASI TIOAQABIIOTO (POPMYBaHHS 300pakeHHs CepeAOBUIIA i3
3aCTOCYBAHHSIM AMHAMiuHOI Mirpariii. 3allpOIIOHOBAHO aATOPUTM i BAOCKOHaAEHO IIporpaMHe 3a-
Oe3leueHHs CKIHUeHHO-Pi3HUIIEBOI KiHEMaTUYHOI Mirpallil TOAST 3aA0MAEHUX XBHUAB ITipA 4ac gop-
MyBaHHS 300pa’keHHs cepepoBUINa 3a AaHuMM ['C3 3 ypaxyBaHHAM 1X cienudiku. EpekTuBHICT
AATOPUTMY OKa3aHO Ha MOACABHHUX 1 MPaKTUUYHUX MaTepiarax.

KarouoBi croBa: ['C3, kiHeMaTuuHa Mirpaiiist, 3aA0OMAEHI XBUAI.

Beepenmne. CelicMuyeckasi MUTpAIUs TI0 UC-
IIOAB3YEeMBIM IIpU 00pPaboTKe CBOMCTBAM BOAHO-
BOTO TIOAST TIOAPA3AEASIeTCsI Ha KUHEMaTH4eCKYIo
U AMHaMUYECKYIO. « KmHeMaThnueckast MUTPaIus»,
KaK TepMUH, B 3apyOe>KHOU AuTepaType 0003Ha-
YaeT METOA OITPEAEAEHUSI TAYOUHHOTO ITOAOKEHUS
OTPa’karoIINX TPAHMUI] 10 3aA@HHOM CKOPOCTHOM
MopeAn cpepbl [Wang, Pann, 1995; Seisa, 2010;
Iversen et al., 2012].

B paHHOM cTaThe oA KUHEMATUIeCKOW MUTpa-
e TOHUMAaETCsI METOA OTIPEAEAEHUsI YITPOIIeH-
HOI CKOPOCTHOM MOAEAU ABYCAOWHOM CPEABI 11O
IIPEeAOMAEHHBIM BOAHaM, OCHOBAHHBIN Ha IIPOAOA-
SKEeHUW BPEMEHHOTO IIOAS ITyTEM PelleHus ypaB-
HeHMs 9UKOHAaAa KOHEYHO-PAa3HOCTHBIM METOAOM
MAST ABYX BCTPEYHBIX TOAOTPA(OB TPEAOMAEHHBIX
BOAH YHCAEHHBIM BapUAaHTOM METOAA ITOAEH Bpe-
MeH. HUCAeHHBIY BApUAHT MEeTOAA TIOAEH BpeMeH
ObIA pa3pabortad B. H. [Muaunenko [[TuauneHko,
1979] u oTAMYaeTCs TOYHOCTHIO U YCTOUYMBOCTBIO
peleHns ypaBHEHUsT 9MKOHAAA.

3a pyOes>KoM pellleHHe YpaBHEeHUS 3MKOHaAA
HCITOAB3YETCsI B OCHOBHOM AASI pacyeTa TOAOTpa-
(OB BOAH IIpU MOAEAMPOBaHUM. B cTaTthe [Sava,
Fomel, 2001] paHa cpaBHUTeAbHad XapaKTepu-
CTHMKa ABYX OCHOBHBIX METOAOB OIIPEAEAEHUS
ropOTrpadoB: TPACCUPOBKON AyUel ¥ UUCAEHHOTI'O
peleHus ypaBHEHUS SUKOHaAd. ABTOPaMU CAe-
AQH BBIBOA, UTO pellleHWe YpaBHEHUsT MKOHAaAA
SIBASIETCST OBICTPBIM ¥ HAAEKHBIM, HO OTPAaHUYEHO
BBIUMCAEHUEM TOABKO IIEPBBIX BCTYIIAEHUM BOAH,
B TO BpeMs KaK TPaCCUPOBKA AydYel MOJKET oIpe-
AEAUTD U TIOCAEAYIOIIVEe BCTYIIAEHUS, HO He UMe-
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eT TaKO¥ HaAEKHOCTHU KaK pellleHre YPaBHEeHUST
sMiKoHaAa [Sava, Fomel, 2001]. B 3apy06e>xHol1 Ha-
YKe TIOSIBA€HNe KOHEYHO-Pa3HOCTHOTO PelIeHnst
YpPaBHEHUST dUKOHAAA AAS BBIUMCAEHUS TTEPBBIX
BcrynaeHutt [Vidale, 1988; Podvin, Lecomte, 1991]
CTaAO 3HAUUTEABHBIM ITPOPBIBOM, KOTOPBIN 00e-
CIeYMA Pa3BUTHE YPEe3BLIYANHO OLICTPBIX W Ha-
AEKHBIX aATOPUTMOB pacyeTa roaorpadpoB BOAH
[Reshef, 1991; Geoltrain, Brac, 1993; Mufti et al.,
1996; Thierry et al., 1999; Zhang, 2006]. Ecau xxe
TOBOPUTHL 00 OTPaHWYEHUM IPU PEIIeHUN ypaB-
HEHUs 9MKOHAAA TOABKO PacyeToOM ITEePBHIX BCTY-
TIAEHUM BOAH, TO UMEHHO 3TO OIIPEAEAsieT OAHO-
3HAYHOCTBH PEIIeHUs U TapaHTUPYyeT HaAeKHOCTh
M TOYHOCTH METOAQ.

KoHeyHO-pa3HOCTHOE pelleHre YpaBHEHUS
SUKOHAaAA AN ITPOAOAKEHUS BPEMEHHOTO ITOAS
MCIIOAB30BAHO B METOAMKE KUHEMATUYEeCKOM MU-
rpaluy IpeAOMAEHHBIX BOAH, KOTOpPas ObIAa pas3-
paboTaHa AAST 3aAAUU OTIPEAEAEHUST 30HBI MAABIX
CKOPOCTEN 10 AAHHLIM TOYEUHBIX 30HAUPOBaHUN
[BepnaxoBckag, Iumanckuti, 2005]. OpHAKO 00-
AACTh IPUMEHEHUST KUHEeMaTHYeCKOW MUTPAITUN
3HaUUTEeAbHO Itupe [[Tuannenko, 1979], TOCKOAB-
Ky TH(OPMAIIHSI O CKOPOCTHOM CTPOEHUHU CPEABI
¥ TAYOMHHOM ITOAOKEHUM ee TPaHUIL pa3AeAad Bo
MHOTUX CAyYassX HeoOXopaMMa Opu oOpaboTke
3aperuCcTPUPOBAHHBIX CEUCMUYECKUX AAHHBIX.
OAHOM M3 TaKMX 3aAay, TAE UCIIOAB3YEeTCS allph-
OpHast CKOPOCTHast MOAEAb ABYCAOWHOM CPEABI 1,
B YaCTHOCTH, CKOPOCTh PacHpOCTPaHEHUs BOAH
B IIPEAOMASIIOINIEN TOAINE, SBASIETCS (POPMHUPO-
BaHWE H300pa>keHusi CpPeAbl C IIpUMeHeHUeM
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KOHEYHO-Pa3HOCTHON AWHAMHWYECKOM Murpa-
ITUY TTOASI TIPEAOMAEHHBIX BOAH 110 AaHHBIM ['C3.
OOBIYHBEIM METOAOM IIOAYYEeHHsS MHPOPMAIUU O
pacrpeAeAreHn M CKOPOCTH B CPEAE SIBASIETCST AyUe-
BOE MOAEAMPOBAHUE UAYM CECMIYecKast TOMOTPa-
dus [Zhou et al., 2010], uTo TpeOyeT BKAIOUEHUA
B 00pabOTKy AOIOAHUTEABHBIX ITPOTPAMMHBIX
CPeACTB, KOTOpPBIe He BCErAa eCThb B HAAWYUU.
[TosToMy pa3paboTKa aATOpHUTMa KHHeMaTuue-
CKOU MUTPAIIUU TIOAS ITPEAOMAEHHBIX BOAH AAS
OIlpeAereHUs allPUOPHONM CKOPOCTHOM MOAEAU
CpeAbl HEITOCPEACTBEHHO 110 HabAropeHusM ['C3
06e3 TpuUBAEUYEHUS AOTTOAHUTEABHBIX METOAOB AAS
ITOCAEAYIOIEN AMHAMUYECKON MUTPAIIUY SIBASIET-
CsT aKTYaAbHOU 3apaved.

AKTYaABHOCTB 3TOU 3apaUU OO'BSICHSAETCS pas3-
BUTHEM HECTAaHAAPTHOTO HAIIPaBAEHUS AUHAMU-
YeCKOU MUT'PAITUU, OCHOBAHHOM Ha BEIAGAEHUU U
00paboTKe MPEAOMAEHHBIX TPOHUKAIOIINX BOAH
C y4eTOM 3HAQUUTEABHBIX PACCTOSIHUU HaOAIOAe-
HUMN OT UCTOYHUKA. AAHHBIN ITOAXOA IIPEATIOAA-
raeT HaAWYMe B CpeAe KOHTPACTHOM IO CKOPOCTH
TPaHUTILI Pa3Aend M 3aAaHMe ABYX Pa3AEAbHBIX
CKOPOCTHBIX MOAEAEH AASI TTOKPBIBAOIIETO U TTpe-
AOMASIFOIETO TOAYIPOCTPaHCTB [[IuAmneHko,
Bepmniaxosckas, 2003, 2005, 2008; BepraxoBcKkas,
2011]. HekoTopsle CyIecTBYIOIME Pa3pad0OTKU B
AAHHOM HalTpaBAEHUU OCHOBBLIBAIOTCS Ha (POPMU-
POBaHUM N300pa’KeHUS IO TOAIO TPEAOMAEHHBIX
BOAH NOAOOHO Murpanuu cymmsel OI'T u B aTOM
CAydae HeT HeOOXOAMMOCTH yKa3bIBaTh 3Haue-
HIe CKOPOCTHU B IIPEAOMASIFOIIEM CAO€, TOCKOAD-
Ky paccMaTpUBaIOTCS TOABKO CKOAB3SIIE BAOAD
IIPEAOMASTIOIEel TPAHUITBI TOAOBHELIE BOAHEI, HE
MIPOHUKAIONUE B CAOU C OOABIIEN CKOPOCTHIO
[Orlowsky et al., 1998; Teaerun, 2004; Franco,
2005]. Takoe orpaHu4YeHUEe BOBAEKAeMBIX B 00-
pabOTKy IIPEAOMAEHHBIX BOAH HE AQET ITOAHOTO
IIPEACTABAEHUSI O CTPYKTYPHBIX OCOOEHHOCTSX
CTpOeHUsT cpepbl. KpoMme Toro, AMHaMmyecKas
MUTpPAIUs ITPEAOMAEHHBIX BOAH, BBITIOAHSIEMas
ITOAOOHO MUTPANY OTPa’kKEHHBIX BOAH O0e3 yJyeTa
PasHUIILI B paCIIPOCTPAaHEHUU BOAH B CPEAe, MO-
>KeT MIPUBECTU K UCKa*KeHHBIM pe3yAbTaTaM 00-
paboTKu, a CAepOBaTEABHO, ¥ MHTepITpeTariuu. B
KOHEUYHO-Pa3HOCTHOU AMHAMWUYECKOMN MUTpaIiuu
IIOASd TIPEAOMAEHHBIX BOAH, pa3pabaTbiBaeMOu
B Nucturyre reodpusuku HAH Ykpaunsl, B 00-
paboTKe y4aCTBYIOT IPEAOMAEHHEBIE TPOHUKATO-
IIIFe BOAHBI, UTO TTIO3BOASIET AETaABHO M1300Pa3UTh
BCe CTPYKTYPHBIE DAEMEHTHI He TOABKO IIPEAOM-
ASIFOIIIEY TPAHWUITBl, HO M IIPUMBIKAIOIIEro K Hel
npeAoMAasitoniiero caos [[Tuamnenko, COKOAOB-
ckag,1990; Pilipenko, Markis, 1997; Pylypenko,
Goncharov, 2000; TTuaunenko, BepraxoBckag,
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2008; Pylypenko et al., 2011; Bepniaxosckag, 2012].
OAHAKO AASI TAKOTO TIOAXOAA TPEOYeTCsT alrpruop-
Has MHMOPMAaNMs O 3HaYEeHUSIX CKOPOCTU KaK B
TIOKPBIBAIOIEM CAO€, TAK M, UTO OOAEe aKTYaAbHO
AAST TPOHUKAIOITUX BOAH, B IPEAOMASIIOITEHN TOA-
II¥, @ Tak>kKe O TAYOMHe IpaHUuIlbl UX pa3jenad B
obaacTtu ucrounuka [[Tuannenko, Beprnaxosckadg,
2003]. MimeHHO MH(pOPMAIINIO O 3HAYEHUIX CKO-
POCTH B TPEAOMASIONIEHN TOAIE AQeT KOHEYHO-
pa3HOCTHasA KWHEMaTU4eCKass MUTPAIAS ITOAS
IpeAOMAEHHBIX BOAH. COBMeCTHOe MpuMeHeHre
KMHEMaTU4YeCKOW M AWHAMUYECKOU MUrpanui
mpu oopaboTke paHHBIX ['C3 MO>KeT 00eCcIeduTh
TIOAyYEHME TAYOMHHOTO N300 Ppa>keHusI CPEABL 110
TIOATO IIPEAOMAEHHBIX BOAH 6€3 IPUBACUEHUST AO-
TTIOAHUTEABHBIX METOAOB.

Cucrema HabAropeHUY ['C3 XxapakTepusyercs
3HAYUTEABHOM HEPEryASpPHOCTBIO pa3MelleHuN
WCTOYHUKOB W IIPUEMHUKOB BAOAL IIPOMUAS, a
TaK’)Ke perucrparnyeil BOAHOBOTO TIOAS Ha YAAAe-
HUSX OT MCTOYHHMKA B HECKOABKO COTEH KUAOMEe-
TpoB [[TaBAeHKOBa, 1999]. B 3apyOe>kHOM BapuaH-
Te IOAOOHAs cucTeMa HaOAIOAEHUM Ha3bIBAETCS
WARRP (Wide Aperture Reflection and Refraction
Profiling) [Makris et al., 1999]. O6paboTka TakKux
AQHHBIX MMeeT CBOIO crenuduky. EcTecTBeHHO,
YTO M IpUMEeHeHNe KMHEMATUIeCKON MUTparum
TIOASI TPEAOMAEHHBIX BOAH K 00paboTKe BOAHO-
BOTO IIOAS, 3aPETUCTPUPOBAHHOTO Ha OOABIIHX
yAareHugaXx, TpeOyeT ocoboro moaxopa. Ilpea-
AOJKEH HOBBIM aATOPUTM IIPUMEHEHUsT KOHEYHO-
Pa3HOCTHOM KWHEMATHYECKOW MUTPAIMU IIOAS
IIPEAOMAEHHBIX BOAH AAST 3aAa4YX (DOPMHUPOBAHMS
n300pa’keHus1 cpeAnl 1o AaHHEIM ['C3, coraacHO
KOTOPOMY YCOBEPIIEHCTBOBAHO IPOTPaMMHOEe
obecnieuenre. IDPPEKTUBHOCTL TPUMEHEHUS
KUHEeMaTU4eCKOU MUTPAIINY ITOAST IPEAOMAEHHBIX
BOAH AASI OIIPEAEAEHUST allPUOPHON CKOPOCTHOU
MOAEAU ABYXCAOMHOMN CpeABbl IpU (popMHpPOBa-
HUM M300pa’keHud cpepbl 1o AaHHBIM ['C3 ae-
MOHCTPHUPYETCS Ha MOAEABHBIX ¥ TPAKTUUECKUX
MaTepHasax.

AATOPUTM HOpPUMEHEHHSI KHHeMaTHu4eCKOn
MUrpaIuu MoAsi IPeAOMAEHHBIX BOAH IpH ¢op-
MHUPOBaHUM N300pakeHns no AaaHbiM I'C3. Ku-
HeMaTHUJYecKast MUTPAIUAS MOAST ITPEAOMAEHHBIX
BOAH AAS OTIPEAEAEHUSI TIOTIPABOK 3@ 30HY MaAbIX
CKOpOCTeM TIpu 00pabOoTKe AAHHBIX TOUYEUHBIX
30HAUPOBaHUM ObiAa pa3dpaboTana B 2005 1. [Bep-
naxoBckag, [lumanckuii, 2005]. ITpu npumeHeHUN
KUHEeMaTUIeCKOU MUTPAIUY K ADYTOMY THITY AQH-
HBIX HEOOXOAMMO BHOCUTB U3MEHEHUS B AATOPUTM
¥ IPOTPAMMHYIO PEAAU3AITHIO OTAIIOB €€ BBITIOAHE-
HUS COTAACHO CUCTeMe HaOATOACHUH 1 XapaKTepy
3aperucTpUpPOBAHHOTO BOAHOBOTO TTOASI.
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KHUHEMATHUYECKAA MUIPALIVA [TOAA TIPEAOMAEHHBIX BOAH ...

AAs IpUMeHeHV s KWHEMaTUdeCKOM MUTPAITiun
TIOASI TPEAOMAEHHBIX BOAH TPU (DOPMHUPOBAHUHA
n300paskeHnusa cpeAbl 10 AaHHBIM ['C3 OBIA pas-
paboTaH HOBBIN aATOPUTM, KOTOPBIM COCTOUT U3
CAEAYIOIIUX ITAIOB!

" TpOBEpKa KayecTBa MCXOAHBIX CEnCMO-

rpamMM OOIIero MyHKTa BO30OYKAEHUS;

" ONPEAEAEHUS ABYX BCTPEUHBIX ITYHKTOB BO3-
Oy KAEHUS AAST BEITTOAHEHMS IIPOAOAKEHUS
BPEMEHHOTO TIOAS;

" [IepecyeT MCXOAHBIX CEMCMUYECKUX HaOATO-
AEHMU Ha pPaBHOMEPHBIN 1I1ar;

" KOppeAsnus ToAOrpaoB IO HCXOAHBIM
BOAHOBBIM TIOASIM BBIOPAHHBIX BCTPEYHBIX
IIYHKTOB BO30y>XKAeHUs. B caydae, Korpa Ka-
YeCTBO MCXOAHOI'O MaTepraia He IT03BOASET
TIOAYYHUTH AOCTATOYHO AAMHHBIE BETKU TOAO-
rpaoB AAST AAABHEUIIIErO OIPEASAEHUS UX
B3aMMHOTO BpeMeHH, MPEeAyCMaTPUBAETCs
IPOAAEHUE TOAOTPadOB A0 MOMEHTa, KOTAA
B3aMMHOE BpPeMsI MOJKET OBITE OIIPEAEAEHO;

" OIpepeAeHme B3aMMHOIO BpPEMEHU AAS
BCTPEYHBIX ITYHKTOB BO30Y>KAEHUS;

" pacyeT CKOPOCTH B IOKPHIBAIOIIEH TOAIIE
10 TOYKE TIepeCceueHust rToA0rpadOB IIPSIMOH
U IIPEAOMAEHHOM BOAH;

" ITPOAOAKEHUWE BPEMEHHOTO ITOAST AAST BBI-
OpaHHBIX BCTPEYHBIX ITYHKTOB BO30YyIKAe-
HUS U ONpeAeAeHre TAYOMHHOTO ITOAOJKe-
HUS TPEAOMASIIOITEN I'PaHUIIb;

" pacyeT rpaHUYHON CKOPOCTH, KOTOPAast COOT-
BETCTBYET CKOPOCTH B IIPEAOMASIIOIIEM CAOE;

" ITOATOTOBKA ITIOAYUYEHHBIX PE3YABTATOB AAS
AAABHEUIINEero IpUMeHeHUs TPU AMHaMIJe-
CKOM MUT'PAIVH ITOASI IPEAOMAEHHBIX BOAH.

ITpeapcTaBAEHHBINM QATOPUTM COAEPSKUT 3Ta-
ITbI, KOTOPBIE YUYUTHIBAIOT CHENU(MUKY CHUCTEMBI
HabAropeHut 'C3 1 3aperucTpupoBaHHOTO BOA-
HOBOTO TIOAs. PaccMOTpMM OTAEABHBIE COCTaB-
ASITOIIME aATOPUTMA OoAee TOAPOOHO.

[TpoBepka KadecTBa 3aperucTpUpPOBAHHOTO
BOAHOBOTO IIOAS B AQHHOM CAyYae HeoOXOAMMa
AAST OTIPEAEAEHHSI BCTPEUHBIX ITYHKTOB BO30y KAE-
HUS, KOTOPBIE UMEIOT HanboAee 4eTKOe BOAHOBOE
IoAe, OTOOpaskarolee BCe 0COOEHHOCTU CTpoOe-
HUS IIPEAOMASIIOIIEe! rpaHutibl. HecMmoTps Ha TO,
YTO IIPOBEpPKa KaueCcTBa CENCMUUYECKUX 3alncen
ABAsIeTCS Hanboaee Ba)KHBIM 3TalloM 00pabOTKHU
AFOOBIX HAOAIOAEHNM, AQHHBIE, 3aperuCTPUPOBaH-
Hble MeToAOM ['C3, TpeOytoT 6oAee TIIaTEABHOTO
aHaAM3a. OTO OO'BSICHAETCS TeM, UTO, CPaBHUBAS
BOAHOBBIE TTOASI AASI P@3HBIX ITYHKTOB BO30Y>KAE-
HUSI, PACIIOAOKEHHBIX BAOABL IIPOUAS C HEPABHO-
MEPHBIM IIaroM, OY€Hb YaCTO HEBO3MOJKHO OIIpe-
AEAUTb U COTIOCTAaBUTH OAHU U Te JKe DAEMEHTHI
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CTPOEHUS UCCAEAYEMOM ITPEAOMASIONIeN I'PaHu-
bl [ToaTOMy O4eHb Ba)KHO BBIOPATh BCTPEUHBIE
BOAHOBBIE TIOAST, Ha KOTOPBIX MOXKHO BBIAEAUTD
IIOXOJKHE AeTaAU U HapylIeHUs.

E1rte oAHUM TOATOTOBUTEABLHBIM 3TAIlOM IIPU
KMHEeMaTu4eCcKon mMurpanum AaHHbix ['C3 saBas-
eTCsi TIepecyeT NCXOAHBIX AQHHBIX Ha PETYASIPHBIN
m1ar. 9To HeOOXOAMMO CAEAATH AT KOPPEKTHOT'O
BBIITIOAHEHUS IIOCAEAYIOIIEN KOPPEASIIuU TOAO-
rpagosB.

AT KUHEMaTUYeCKOU MUTPAITMU TOAST TIpe-
AOMAEHHBIX BOAH HEOOXOAUMO UMETh CAEAYIOITHE
BXOAHBIE ITapaMeTpPhl: ABa BCTPEUYHBIX roporpada,
IIOAYUYEHHBIX KOppeAdIiuell 10 HaOAIOAEHHOMY
BOAHOBOMY IIOAIO, B3aMMHOE BpeMs AAS HUX U
CKOPOCThb B HOKpHIBawIeM caoe. [Iporepypa
KOPPEeAsIIIUU ToAOTPadOB BHIIIOAHSETCSI B aBTO-
MaTUYEeCKOM Pe>XKMMe, HO B CAydae HaAWYNs Ha He-
KOTOPBIX UHTEPBAAAGX BOAHOBOI'O ITOAS OIINOO0OY-
HOM KOPPEeASIIUU IPEAYCMOTPEH PeSKUM PYYHOU
KOPPEKIIMU Ha BEIOPAHHBIX y4acTKax roporpada.
HeobOXx0AUMO OTMETHUTH, YTO KOPPEAAUS SIBAS-
eTcsd Hauboaee TpeOOBATEABHOU IIPOIIEAYPOH,
IIOCKOABKY OT KaQueCTBa ee BBIIIOAHEHUS Hallps-
MYIO 3aBHCHUT Pe3YAbTaT IPUMeHEeHNI KOHEeUHO-
Pa3HOCTHOU KUHEMATUIEeCKOU MUTPAITUU.

OpraHusanus Ipolecca KOppeAsIuy roporpa-
(OB IIPEAOMAEHHBIX BOAH 110 A@HHBIM ['C3 3Ha-
YUTEABHO OTAWYAETCS OT IIOAOOHOM IIPOIIEAYPHI,
KOTOpas IpUMeHseTcs Ipu 00paboTKe TOYEeUHBIX
30HAMpPOBaHMM [BepnaxoBckasi, LlumaHCKUIM,
2005]. Ha puc. 1 mpepcTaBA€HO CpaBHEHUE ITpOBe-
AEHUST KOPPEASIINU AAST AQHHBIX TOUEUHBIX 30HAU-
poBaHui (puc. 1, a) u pag paeHbIX ['C3 (puc. 1, 0).
/\eTKO 3aMeTHUTh, YTO KPOMeE Pa3HUIIbI B PACCTOSHU-
X OT UCTOYHMKA CYIIeCTByeT CAOJKHOCTE B OIIpe-
AEAEHUN IIePBBLIX BCTYIIAEHUN ITPEAOMAEHHBIX
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Puc. 1. CpaBHeHHe BBHIIIOAHEHUS INIPOIEAYPHI KOPPEASIIIH
roporpacdoB 110 UCXOAHOMY BOAHOBOMY IIOAIO: 0 — TOYEHBIX
30HAUpOBaHuM, 6 — I'C3.
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BOAH Ha BOAHOBOM IIOAE, TIOAYYEHHOM IIPU Ha-
oaroperusax 'C3. KpoMe Toro, Ipu KoppeAdinu
ropOrpaoOB IPEAOMAEHHBIX BOAH IO AQHHBIM
I'C3 mosXeT BO3HUKHYTH IPpOoOAEMa HEAOCTATOY-
HOM AAMHBI TOAOTPA(OB UAU OAHOTO M3 HUX AAS
OIpeAeAeHUsT B3aMMHOTO BpemeHu. [loaTomy B
IIPEAAOSKEHHOM aATOPUTME MIPEAYCMOTPEH 3Tar
IIPOAAEHUS UAM HapalluBaHWs TOAOTPadOB A0 MO-
MEHTa, KOTAQ TTOSIBASIETCSI BO3MOJKHOCTD OTIPEAe-
AUTH A HUX B3aumMHOe Bpems. Ha puc. 2, a nio-
KazaHO ABa BCTPEUYHBIX ITPOKOPPEAMPOBAHHBIX
roporpada, AAMHA OAHOTO M3 KOTOPHIX He TT03BO-
ASIET OIIPEAEAUTH B3aUMHOE BPEMSI.

[Mpoprenne roporpaca MOYKHO BBIITIOAHUTH
AByMs ciocobamu. [TepBBIN IpealioAaraeT omnpe-
AEAeHWe Ha AAUHHOM ToAoTpade B3amMHOTO
BpPEeMEHU M COOTBETCTBEHHO 3TOMY 3HAUYEHUIO
BpPEeMEeHU ¥ KOOPAWHATEI BCTPEYHOTO ITYHKTa BO3-
Oy>KAEHUSI BRITIOAHUTD HapallliBaHWe BCTPEYHOTO
roporpada. Bropoit ocHOBBIBaeTCs Ha AMHENHOM
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Puc. 2. TIpobareMa KOppeAsaIiu TopAOrpadoB 10 BOAHOBOMY
TIOAIO, HaOAIoAeHHOMY MeTopoM I'C3: a — ABa BCTPEUHBIX
roporpada, OAMH U3 KOTOPHIX TpeOyeT IpopAeHus; 6 — ABa
BCTPEYHBIX roporpada, IIOAHOCTBIO TOTOBBIX AASI KWHEMaTH-
YeCKOM MUTPAIINH ITOAS IPEAOMAEHHBIX BOAH.

9KCTPATIOASTIUY C BEIOPAHHBIM IIarOM IO OCH KO-
OPAMHAT AO MECTOIIOAOKEHUS BCTPEUYHOTO ITyHKTa
BO30Y>KAEHUA.

[ToAroTOBAEHHBIE AAST AAABHEUTITEN 00PabOTKH
BCTpeUHbIe roporpad bl n300pa’keHbl Ha puc. 2, 0.
B mameii 3apaue IpopreHHE rop0rpadoB IIyTeM
HapalluBaHUS IPAaBOMEPHO, TaK KakK IIeABIO SIB-
ASIeTCS IIOAyYeHUe allpuOpHOU WHQOPMAIUU O
CKOPOCTHOM CTPOEHUM CPEeABI, KOTOpasi B AAAb-
HeUIIIeM MOJKeT OBITh TOAKOPPEKTHUPOBAaHa.

CAepyIOIIMM 3TAllOM IIPK BHIIOAHEHUU KU-
HEMaTUYeCKOW MUTPAIIUM TIOAS ITPEAOMAEHHBIX
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BOAH SBASIETCSI OIPEeAeAeHWe B3auMHOTO Bpe-
MeHU, KOTOPOe 3aKAIOYaeTCsI B CAEAYIOIIEeM: 110
KOOpAWHATe IYHKTa BO30YKAEHUS KOAeOaHUU
Ha BCTPEYHOM Troporpade BLIOMpaeTcss BpeMms,
KOTOpOEe COOTBETCTBYET AAHHOW KOOPAWHATE.
EcrecTBeHHO, B3aUMHOE BPEMS AASI ABYX BCTpeU-
HBIX TOAOTPagOB IMPU TPABUABHON KOPPEASIUHI
AOASKHO OBITh NPUOAU3UTEABHO PABHBIM.
Heob6xopAuMBIM TTapaMeTpoM AASL KOHEUYHO-
Pa3HOCTHOTO IIPOAOASKEHUS BPEMEHHOTO ITOAS,
Ha KOTOPOM OCHOBBIBAETCS KWHEMATUYeCKast MU-
TPaITust TTOASI TPEAOMAEHHBIX BOAH, STBASIETCS 3Ha-
YyeHWe CKOPOCTH B MOKpBIBaioieM croe. Cyiie-
CTBYET PSIA, METOAOB, KOTOPBIE TTIO3BOASIIOT TTOAY-
YUTh CKOPOCTHU B IIOKPHIBaoIeM croe [ABepOyX,
1975; boupapes, KpbianaTkos, 2002], HO B A@HHOM
CcAy4ae HeOOXOAWMO BBEIOPATh METOA, KOTOPBIM
MO>KHO OBIAO OBl peaAr30BaTh 6€3 MPUBACUEHUS
AOTIOAHUTEABHBIX HaOAIOAEHUM, O0OOPyAOBaHUSA
UAU IpOTrpaMMHOTro obecrneueHus. TakKuM MeTo-
AOM SIBASIETCSI PacyeT CpeAHelr CKOPOCTH IO TOUKe
rmepeceveHutst TOAOTPAgOB IIPSIMOM U TPEAOMAEH-
HOU BOAH 11O (popMyAe
X

n

t, |

_: xucr
|t

HUCT

'
TA€ X, U X, — KOOPAMHATBI KCTOYHMKA KOAeDa-
HUU U TOYKU IIepecedeHmns roporpadoB IpsiMon
Y IIPEAOMAEHHOM BOAH, f, U .. — BPEMs B TOUKe
repecedyeHus ¥ Ha KOOpAMHATE UCTOUYHMKA [ABep-
0yx, 1975]. EcrecTBeHHO, YTO B AQHHOM CAyYae
TOYHOCTb Pe3yAbTaTa 3aBUCUT TOABKO OT OIIpe-
AEAEHUS CaMOM TOYKU IIpecedeHus: roporpagos
Ha HaOAIOA€HHOM BOAHOBOM IIOAe. I1pu 3TOM pAAda
KHHEMaTUYEeCKOU MUTPALUM IIOASD IIPEAOMAEH-
HBIX BOAH HEOOXOAUMO OpaTh CpepHee 3HaUeHue
CKOPOCTH B IOKPBIBAIOIEM CAOE AAST BBIOPAHHOI'O
KOAMYECTBA IIYHKTOB BO30yXKAeHUA. OAHAKO AN
00111e¥ CKOPOCTHOM MOAEAU, KOTOPasi B AAAbHEN-
meM OyAeT MCIIOAB30BAThCS IPU AUHAMUYECKOU
MUTPALUU [OAS IPEAOMAEHHBIX BOAH, MOJKHO
OpaThb TOYEYHBIE 3HAYEHHS CKOPOCTHU B IOKPHI-
BAloOIIeM CAO€ OTHOCUTEABHO KOOPAWHAT IIPO-
¢uada (x,), paCCUNTAHHEBIC AAS PA3HEIX ITYHKTOB
BO30yXAeHUA. TakuM 00pa3oM, MOKHO IIOAYYUTH
CKOPOCTHYIO MOAEAB CPEABL, KOTOPas OyAeT Ooaee
COOTBETCTBOBATH PEAABHOM.

HMmesa aBa BCTpeuHEIX roporpada, 3HaueHue
CKOPOCTH B IIOKPEIBAOIIIEM CAOE U B3aUMHOE Bpe-
M1, MOJKHO BBIIIOAHATh KUHEMATUYECKYIO MUATPA-
LIUIO ITIOAS IPEAOMAEHHBIX BOAH, OCHOBAHHYIO Ha
IIPOAOASKEHUU BPEMEHHOTO IIOAS 10 BCTPEYHBIM
roporpadaM YuCAeHHBIM BapUAHTOM METOAQ I10-
Aelt BpeMeH. AQHHBIU METOA UMeEET MOBLIIIEHHYIO
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YCTOMYUBOCTE U TaPAHTUPYET TOYHOCTH IIPU IO-
CTPOEHUM ABYX HE3aBHCHUMBIX BPEMEHHBIX ITOAEH.
Pe3yapTaT IpuUMeHeHUS KOHEYHO-PA3HOCTHOU
KUHEMaTUYeCKON MUTPAIINY, @ UMEHHO 3HaUYeHUs
CKOPOCTU B IIPEAOMASIONIEM CAOE U TAYOMHHOE
IIOAOJKEHHEe IPEAOMASIIOIIEN FPAHUIIEL, IBASIOTCS
HeOOXOAMMBIMU IapaMeTpaMU AN AAABHENIIIero
BBIIIOAHEHUSI AMHAMUYECKOU MUTPAIIUY [TOAS IIpe-
AOMAEHHBIX BOAH.

BpeMmeHHOe ITOAe TPOAOATKAETCS ITyTEM pellle-
Hug AU epeHuarbHOIO ypaBHEHN 3MKOHAAA!

(8t)2+(8t)2_ 1 1
ox oz y? (x,z) ' 1)
C M3BECTHBIM paclipepereHreM CKOPOCTH B Cpe-
A€ C AeKapTOBBIMU KOOPAMHATAMU (C,z), @ UMEH-
HO W(x,z). YpaBHeHue (1) periaeTcsi KOHEYHO-
Pa3HOCTHBLIM METOAOM Ha KOCOYTOABHOM CEeTKe C
YEeThIPEXTOUEYHBIM ITabAOHOM, KOTOPHIM TTOKa-
3aH Ha pUC. 3, ¥ C CETOYHBIMU KOOPAUHATAMM i, /.
[Tpu 5TOM KOHEUHO-PA3HOCTHAS allIIPOKCUMAITS

ypaBHeHHs (1) Ha AQHHOM CEeTKe BBITASIAUT CAe-
AYIOIIIM 0Opa3oM:

Lo )
(E(tm—tj )) +

+ 1 P _S_X(tm _ti—l)_
Az o
2
2
_SL(,;M o _Hi—l) _ 1
ARV R Ty
ij
CaMo pellleHne BEITIOAHSIETCS 110 SIBHOU CXEMe,
MO3BOASIIOILEH OIIPEACASITE BPEMsT B KA&JKAOM y3Ae
t;.ﬂ pacueTHOU CeTKU Ha ypOBHe j+1 110 u3BecT-
HBEIM 3HAQUEHMSIM B TpeX y3AaX Ha IIPeABIAYIeM
ypoBHe j (puc. 3) coraacHo hopMyAe

ax(tj.“ —tj.‘l) 5x? (tj.“ ~21! +tj.‘1)
+

£o=t+ +
s 2Ax 2Ax°
1 2
el L1282
Vil Vi \ox )y

() ety
i,j

V. oz 4Ax%

ij

Az(e =)

—| 26x— = X
1 (t}+1 _ t}*l )
vy oooaa
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Az (ti_+1 4l ) (tAi+1

i i-1
J J J _2tj +tj )

X - 2Ax3 +
=1/2
i+1 i-1

. Az(tj 1! ) (a—Vj
. 2 ax o
tl.H—tl.l ij

Ny G

AL aax

C HaYaABHBIM ycAoBHeM fy =1, .

AT AT0OOM KOHEUHO-Pa3HOCTHOM CXeMBbI BaXK-
HBIM SIBASIETCSI HCCAEAOBaHNE KOPPEKTHOCTHU pe-
1reHus. Kak mpaBuAoO, IBHas CXeMa MMeeT YCAOB-
HYIO KOPPEeKTHOCTE peltteHus [Camapckuii, 1983],
KOTOpasi IpH KOHEUHO-Pa3HOCTHOU alllIPOKCHUMa-
1M1 YpaBHEHHUS SMKOHAAQ 3aKAIOUAEeTCs B BBITIOA-
HEHUU CAEAYIOIIEero YCAOBUS:

i+l i-1
tj Ly

k&
\%
|

JAaHHOE yCAOBHEe IIOKa3hIBaeT HeOOXOAUMOE CO-
OTHOIIIEHNE [IIarOB PACYETHOU CETKU 1 [IOAYYEHO
NIPY UCCAEAOBAHNU KOPPEKTHOCTHU U CXOAUMOCTH
NIPEANOKEHHOM KOHEYHO-PA3HOCTHOM — CXEeMBI
AAST IDOAOAJKEHUST BDEMEHHOTO ITOAA. [Ipu 3TOM
CXOAUMOCTB, Kak m3BecTHO [Camapckui, 1983],
3@BUCHUT OT YCTOMYUBOCTH BBIOPAHHOM CXEMBI U
CTelleHM alllIPOKCUMAIINU NCXOAHOTO Audhepen-
IIMAABHOI'O YPaBHEHUS KOHEYHO-PA3HOCTHHIM. B
AQHHOM CAyUYae AOKa3aHa KBAAPATUYHAS CTEIIEeHb
AQIIIPOKCUMAIIUH, YTO COOTBETCTBYET TOYHOCTH

AX

Puc. 3. HeTbIpexToueuHbIl IIIaOAOH KOCOYTOABHOU CETKH AAST
KOHEUYHO-Pa3HOCTHOTO IIPOAOAJKEHUSI BDEMEHHOT'O TTOAS.
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max |L,¢ — Lt| < N (Az+Ax+8x)’,
LJ

rae N — HeKOTopas TIOCTOSTHHAs BEeAMYMHaA.

[MToaydyeHHBIE B pe3yAbTaTe KOHEUHO-Pa3HOCT-
HOTO IIPOAOAKEHUS ABA BCTPEUYHBIX BPEMEHHBIX
TIOASI TIO3BOASIIOT OIIPEAEAUTH TAYOUHY IIPEeAOM-
ASIOLIEN TPaHUIlEL 110 (hopMyAe

h(x)z

_ ART = (1 (x, by )+t (x,1y) ) |
_(tl (x, g )_tl (x, hy ))+(t2 (x, hy )—tz (x, hy )) o @)

rae hg i h{=hy+Ah — rAyOMHBI BepXHEro 1 HUXK-
Hero ypoBHeM ceTKU; Ah — I1ar 1o rayouHe Ipu
KOHEYHO-Pa3HOCTHOM IIPOAOAKEHUY BPEMEHHOT'O
1oAst, Ty, — B3aUMHOE BpeMsl.

®opMmyaa (2) ToAydyeHa U3 YPaBHEHUST KUHe-
MAaTHYECKOTO YCAOBHUSI AASI TOAOBHBIX BOAH T~
—t,(x,h)—t5(x,h)=0 c yaeTOM OnIpeAeAeHUs BDeMEeHU
IO ABYM CMEJKHBEIM AMHUSIM CeTKU Ay 1 Ky

t,(x.h)=t, (x,h)+

+(h—h0)tm (x’hl)A_htm (x’hO) ) (3)

Ecan mprMeHUTH ypaBHEHHUE (3) AAS IIPSIMOTO U
obparHoro roporpados (B IepBOM CAydae m=1, a
BO BTOPOM m=2), TO IPUAEM K ypaBHeHwuIo (2). [Tpu
3TOM HEOOXOAMMO BEIITOAHEHHE YCAOBUS hy<h<h;.

3aKAIOUUTEABHBIM JTAllOM B IIPEAAOKEHHOM
AATOPUTME KMHEMATUUYECKOM MUTPAITUU AAS AQH-
HBIX ['C3 aBASETCS IOATOTOBKA PE3yABTATOB AASI
HUCIOAB30BaHUA IIPU AAAbHeUIIer o0paboTKe C
IIpuMeHeHrueM AHH&MH‘IQCKOI:I MUT'PAIIUU ITOAS
IIPEAOMAEHHBIX BOAH. Pe3yAbTaTel 0(hOPMASAIOT-
Cs1 B BUAE TAOAUI, CKOPOCTEU OTAEABHO AAS MO-
KPBIBAIOIEN M IPEAOMALIONIEN TOAI, a TaKXe
daiira co 3HaUEHUSAMU TAYOMHHOI'O IOAOSKEHUSA
IIPEAOMASIONEN FPAHUIIEI.

[To cocTaBAeHHOMY aATOPUTMY OBIAO YCOBED-
IIeHCTBOBAHO IIporpaMMHoe obecrieuenue «Proc-
TOP». MI3dHauaAbHO AQHHBIM COPT MPEACTABASIA
coboi mepepabOTaHHYIO BEPCHUIO IPOTPAMMHOI0
komnaekca «OBRTZ» [Bepnaxosckas, Luman-
ckuii, 2005], cO3AaHHOTO AAST OOPAaOOTKU AQHHBIX
TOUYEUHBIX 30HAUPOBAHUM C IEABIO OIIPEACACHUST
IIOIIPABOK 3a 30HY MaABIX cKopocTel. [TporpamMmm-
Hoe obecnieyeHne «ProcTOP» paszpaboTaHo mop
OIlepalfMoOHHOU CUCTeMOU Linux c npuMeHeHUEeM
sI3BIKOB mporpammupoBanusi C, bash u Tcl/Tk.
CkpunroBbii 36k Tcl/Tk siBAsieTcst He0OX0AU-
MBIM IIPU CO3AQHUM I'papudeckux nHTEPENCcoB
AAST KOHCOABHBIX ITPOTPaMM (TIaKeTOB IIPOTPaMM)
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[Yaamr u ap., 2004]. B paHHOM cAyuae si3bik Tcl/
Tk OBIA HY>KeH AT IPUBEAEHUS IIPOTPAMMHOTO
koMInekca «OBRTZ» K BUAY, COOTBETCTBYIOLLEMY
COBpPEMEeHHBIM TPeOOBaHUSIM K TOAOOHBIM pa3pa-
oorkaM. Ha puc. 4 nokazan uHTepdeic o60A0Y-
KM, pa3paboTaHHOU aBTOPOM CTaThU IPOrPaMMBbI
«ProcTOP». TIporpamma Oblra oIlpoOOBaHa Ha
MOAEABHBIX Y IIPaKTUYECKUX MaTepuarax Ceuc-
Mopa3BepAKH. Pe3yAbTaThl TeCTHPOBAHUS ITOKAa-
3aAU BBICOKYTO 3(D(PEKTUBHOCTD IIPEANOKEHHOT'O
aATOPHUTMA U YBEeAMYeHVEe YAOOCTBA IPUMEHEHMST
HOBOT'O TPOTPAaMMHOTO 00ecIiedeHusl.

MopaeabHBIN IpuMep. [ Tpy pa3paboTke HOBBIX
TIOAXOAOB B PEAAMBAIUY TOTO UAW MHOTO METOAA
HEOOXOAVMBIM JTAllOM SIBASIETCS OIIPOOOBaHME
ero 3(PeKTUBHOCTU ¥ KOPPEKTHOCTHU B PAa3HBIX
YCAOBUSIX TAYOMHHOT'O CTPOEHUSI TEOAOTUIECKON
cpeAbl. [TOCKOABKY MOAEAMPOBAHWE IIO3BOAS-
€T 33AaBaTh CKOPOCTHLIE MOAEAU CPEABLI AFOOOM
CAOJKHOCTH, TO IMEHHO OHO AAeT BO3MO>KHOCTh
BCECTOPOHHE IIPOBEPUTH PabOTOCIOCOOHOCTH
CO3A@HHOTO METOAQ.

Ha pwuc. 5 npeacTaBAeHa CKOPOCTHASI MOAEAD
CpeAbl, KOTOpasi ObIAA MCIIOAB30BaHa AAS MOAE-
AMPOBAHUSA BOAHOBOTO NOASl. OHa ObIAA BBEIOpPa-
Ha TaK, 9YTOOBI BOCCO3AaBaAd CTPOEHUE TPAHUIIBI
dyHAaMeHTa B parioHe AHEIPOBCKO-AOHEIKOU

ProcTOP

This is interactive version of OBRTZ (kinematic processing
of the seismic data observed by points sounding).
The OBRTZ (2002-2004) and ProcTOP (2009-2013) were created

by Oleksandra Verpakhovska.
(Institute of Geophysics of NAS of Ukraine, Kiev).

Puc. 4. Vlatepdetic pa3paboTaHHOU aBTOPCKOMN IIPOrpaMMbl
«ProcTOP».

0

V., =30 km/c

. -10 0 60 70 KM

10 20 30

40 50

Puc. 5. CKOpocTHast MOAEAL ABYCAOMHON CPEABI AAST MOAEAD-
HOTO IIpUMepa.
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BIIQAMHBI, & UMEHHO B palioHe CeMCMUYeCKUX
HabaropeHnd npoduaga DOBRE. I'panuna ¢gys-
AaMeHTa B AAHHOM perrvoHe YKpauHBbI XapaKTe-
PU3yeTCcs: CAOKHBIM CTPOEHUEM C OYeHb 3HaUU-
TEABHBIM U3MEeHEeHreM CKOPOCTH Ha Hel 3,5 KM/C
B ITIOKPBIBAIOIIEM CAOE AO 6,2 KM/C B TIPEAOMASIFO-
1eM. BLIno BEIOpaHO ABa BCTPEYHBIX ITYHKTA BO3-
Oy>xpeHmd Ha 0 1 70 KM IPOPUASL, MECTOIIOAOKe-
HMe KOTOPBIX TIOKa3aHO CBEPXY Ha OC KOOPAMHAT
Ha puc. 5.

AAsT BHIOPaHHBIX BCTPEYHBIX ITYHKTOB BO30Y K-
AEHUS C YIETOM 3aAAHHOM CKOPOCTHOMW MOAEAW
OBINO BLIITOAHEHO KOHEYHO-Pa3HOCTHOE MOAEAN-
pOBaHue BOAHOBOTO IIOASI, PE€3YABTATEl KOTOPOTO
IIOKa3aHbI Ha puc. 6. K MoAyYeHHBIM BOAHOBBEIM
ITOASIM OBbIAG TPUMEHeHa KMHeMaTHIecKast MUIrpa-
IIHSI TIOASI TPEAOMAEHHBIX BOAH II0 Pa3padoTaHHO-
My aaropuTtmy. Ha puc. 7 mokasaHbl pe3yAbTaTh
IO BBITIOAHEHUIO OTAEABHBIX 3TAllOB aATOPUTMA!
KOPPEASIIUY BCTPEUHBIX roA0OTpadoB (puc. 7, a) u
OIpPEAEAEHUST TAYOMHHOTO TTIOAOKEHMS TPaHUTTHI
npeaomMaeHus (puc. 7, 6). Kpome Toro, B pe3yab-
TaTe TPUMEHEHUsI KMHEMaTUIeCKOM MUIparuu

0 ) 20 40 60 KM

Puc. 6. BoAHOBEIE TIOAST, CMOAEAMPOBAHHEBIE AAS ABYX BCTPeU-
HBIX ITyHKTOB BO30Y KAEHHUS, paclioro>kKeHHBIX Ha 0 (a) 1 70 Km
(6) npoduAs.

0 20 40 [iZ1] KM
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Puc. 7. Pe3yAbTaT IpuMeHeHNsI KOHEUHO-PAa3HOCTHOM MUTPa-
MK K CMOAEANPOBAHHBIM BOAHOBBIM ITOASIM: @ — KOPPEASIIHS
roporpadoB, 6 — IAyOMHHOE IOAOJKEHHEe NPEeAOMASIONeNn
TPaHUIIBL.
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OBIAM TIOAYYEHBI 3HAUEHUsI CKOPOCTH AAS TIpe-
AOMASTIONIEN U TTOKPBIBAIOIIEH TOAIL], KOTOPLIE
3aHeCeHbl B Pe3yAbTaTUBHEBIE TAOAUIIEL. Tak Kak
CKOPOCTHasi MOAEAb OBbIA@ 33@AaHa, CPaBHEHME
ee CKOPOCTHHIX [TapaMeTpPOB C PaCCUMTAaHHBIMU
3HAUEHUSIMH, @ TAK)KEe COTIOCTaBACHUE PEe3yAbTaTa
OIIpEeAEAEHUSsT TAYOMHHOTO TTIOAOYKEHUST TPAaHUITBI
(cm. puc. 7, 6) C MOAEABIO (CM. PUC. 5) TO3BOAU-
AO TIOATBEPAUTL KOPPEKTHOCTH BHIYMCAEHUU M
3 PEeKTUBHOCTL TPUMEHEHNST KUHEMaTUIeCKOMU
MUTPAIUH TPU CAOSKHOM CTPOEHUY IIPEAOMASIIO-
11e¥ TPaHuIIbL.

ITpakTuyeckuii npumep. TecTupoBaHue pas-
paboTaHHOTO MPOTPAMMHOTO OOECIIEUeHUs AAS
IPYMeHEeHUs] KWHEMATUYeCKOM MUTPAITUU TIOAS
MIPEAOMAEHHBIX BOAH TpU 00paboOTKe AAHHBIX
I'C3 npoBOAMAOCH Ha TPAKTUYECKOM CercMuue-
CKOM MaTepuaise. AAs mpuMepa ObIA BIOpaH IIpo-
dpuAb pernoHaAbHOU cericMopasBepku DOBRE
obtren aanHOM 0KoAO0 350 kM [DOBREfraction'99
Working Group, 2003], KOTOpBI# OBIA OTPabOTaH B
1999 r. Me>KAyHApPOAHOM I'PYIIIION C IIEABIO U3yde-
HUS TAYOMHHOTO CTPOEHUS W reOANHAMUUECKOU
9BOAIOIIM AUTOCHEphl AHETPOBCKO-AOHEIKOMU
BIIAAMHBI B paioHe 3amapHoro Aonbacca u 00-
AACTeM ero MpPUMBLIKaHUS K YKPAaUHCKOMY ITUTY
u BopoHesxckomy MaccuBy [EropoBa, CTapocTeH-
KO0, 2006]. Beibop npodurg o0yCAOBAEH TeM, 9YTO
paHee OBIAA BBIIIOAHEHA ero 06paboTKa ¢ MpuMe-
HEeHVeM AUNHAaMUYEeCKOU MUTPAIIUHU TIOASI ITPEAOM-
AeHHBIX BOAH [[Tuaunenko u ap., 2010; Pylypenko
etal., 2011], rae B KauecTBe allpUOPHOM CKOPOCT-
HOM MOAEAM CPEABI NCTIOAB30BAAVCh PE3YABTATHI
Ay4eBOTO MopeAanpoBaHus [['paa u ap., 2006].

Baoaw npoduag DOBRE 6v1A0 HepaBHOMeEP-
HO pacrnoAokeHO 11 IyHKTOB B3phIBa C PacCTOsI-
HHeM OT 15 A0 57 KM MesKAY HUMU. Perucrpanusa
BOAHOBOTO TIOAST BeAach 245 ceMCcMOCTaHIUSIMU
C HeperyAsipHBIM I1aroM okoao 1,5 kM. Kak yxe
TOBOPHUAOCH, ATOPUTMOM IIPEAYCMOTPEHO TIepe-
BOA, MCXOAHBIX BOAHOBBIX ITOAEH Ha PETYASPHBIN
11ar AAST AaAbHelIer oopabotku. Ha puc. 8 moka-
3aHO ABa BCTPEUYHBIX NCXOAHBIX BOAHOBRBIX ITOAS,
3aperuCcTPUPOBAHHEBIX A ITYHKTOB B3phIBa SPO1
u SPO0S5 ¢ peryagpabiM marom 1500 M o Tpaccam
B MHTepBanre npoduad 150 KM, KOTOPEIH OBIA BBI-
OpaH AN TPUMEHEHUsI KWHEMAaTUIeCKOW MUTpa-
ITUY TIOASI IPEAOMAEHHBIX BOAH [['pap u Ap., 2000].

HNcxopHBIE BOAHOBBIE TTOAST OBIAM OOpaboTa-
HBI C TPpUMeHeHneM KMHeMaTUIeCKOU MUTPAITUH
TIOAST TPEAOMAEHHBIX BOAH COTAACHO OITMCAHHOMY
aATOPUTMY.

Ha puc. 9 mpoapeMOHCTpHUPOBaH pe3yAbTaT KOp-
peasitiuu roporpada mo UCXOAHOMY BOAHOBOMY
TIOATO AAS ITYHKTA B3pbIBa (SP01), pacrionoskeHHOTo
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P ) 5

Puc. 8. HacTu HaOATOAEHHBIX BOAHOBBIX 1TOAel (0—100 kM mpo-
puns) AAST ABYX BCTPEUHBIX IIYHKTOB BO30yskaeHUs SPO1 u
SP05, mocae mepeBoaa Ha peryAsIpHbIM mar — 1500 M.
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Puc. 9. Koppeadarius roporpada 110 BOAHOBOMY ITOAO At SPO1T.
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Puc. 10. ABa BcTpeuHEBIX roporpada, IOAYUYeHHBIX B Pe3YAb-
TaTe KOPPeAsIuy (a) ¥ TAYOMHHOE TIOAOKeHUe TPaHuUIIb], TI0-
Ay4eHHOEe B pe3yAbTaTe KMHEeMaTHYeCKOW MUTpAIuy IOAS
TIPEAOMAEHHBIX BOAH (0).

Ha 4389 m npodunsi. HecMOTpst Ha CAOSKHOCTD BhI-
TIOAHEHUSI KOPPEASIIUU ToAOTPadoB MIPHU TaKOHU
PEAKOI cuCTEMEe HaOAIOAEHUM, IIPOIIEAYPA BBITIOA-
HSIAACh B @BTOMATUYECKOM peskume. TakmM oopa-
30M, OBIAYM ITIOAYUYEHBI ABa BCTPEUHBIX roporpada
(puc. 10, a), HeOOXOAUMBIE AT KUHEMATUYeCKOU
Murparnun. ['To atum roporpadam OBIAO BEIITOAHEHO
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IIPOAOAJKEHNE BPEMEHHOTO ITOASI M OIIPEAEAEHO
TAYOMHHOE TIOAOJKEHME TPAaHUIILI ITPEAOMAEHUS
(puc. 10, 0), a Tak)Ke TOAYYEHBI 3HaUEHUS CKOPO-
CTHU AN TIPEAOMASIIOIEN TOAIT. 3HaUeHUe CKOPO-
CTH AAST TIOKPBIBAIOIETO CAOST OBIAM PACCUYUTAHEI
B IIPOIleCcCce KOPPEASIIUY TOAOTPadOB IO TOYKAM
repeceyeHusi MPSIMONM W TPEAOMAEHHOW BOAH.
Takmm o6paszoM, Oblra TOAyYEeHA CKOPOCTHAas
MOAEAB AAST yU9acTKa TPOQUAS, ONpeAeAeHHas C
IprYMeHeHVeM KHHEMaTUIeCKOU MUTPAITUY TIOAS]
IIPEAOMAEHHBIX BOAH (puc. 11). Kak BUAHO U3 pu-
CYHKAQ, TI0 BOAHOBBIM ITOASIM BEIOPAHHBIX ITyHKTOB
BO30YyKAEHMS MOAYYeHa I'paHuTia (pyHAaMEHTa B
uHTepBane paccrosgsHui ot 30 po 110 kM. AaHHag
MOAEADL OBbIAA MCIIOAB30BaHa AT AAABHEHMIIIe 00-
paboTKM AQHHBIX C IPUMEHEeHNeM AMHaMUIeCKOMU
MUTPAIA TOASI TPEAOMAEHHBIX BOAH.

Ha puc. 12 moka3zaHo cpaBHEHUE Pe3YyABTaTOB
AMHAMUUECKOU MUTPAINY, TOAYIYEHHBIX 10 pa3-
HBIM CKOPOCTHBIM MOAEASIM. AAST AEMOHCTPAITUN
ObIAQ BEIOpPAHA TOABKO YacCThb IPO(MUAS, COOTBET-
cTByIolas yuacTky oT 30 oo 110 KM, AAST KOTOPOTO
OBbIAA@ TTOCTPOEHAa CKOPOCTHASI MOAEAB C IIpuMe-
HeHUeM KOHEYHO-Pa3HOCTHOU KMHeMaTUu4eCKOU

0, 40 ) 60 ) 80 ) 100 M
V;=3,0 km/c
] P ’,...\\\
- \\\
1
V,=6,2 km/c
2_
H, kM
Puc. 11. CKopocTHas MOAEAb AAS y4acTKa IPOMUAS, IIOAYIEH-

Has B pe3yAbTaTe IIpUMeHeHus KUHEeMaTU4eCKOn MUrpanumn
IIOASA IIDEAOMAECHHBIX BOAH.

murpanuu. Mzobpaxenue, chopMUpoBaHHOE C
HCIIOAB30BaHUEM MOAEAY, PACCIYNTAHHOU TPACCH-
poBKOM Ayueli (puc. 12, a) [Pylypenko etal., 2011],
B 00IIeM COBTIAAAET C N300parkeHueM, TTOAYUeH-
HBIM C KCIIOAB30BaHMEM pe3yAbTaTa KNHeMaTHuJe-
ckol murpanuu (puc. 12, 6). OTanudne B AeTarsix
n300paskeHust TrpaHuIbl PyYHAAMEHTa KaK pa3s
"1 OOBICHSIIOTCS Pa3AMYMeM B IIapaMeTpax CKO-
pocTHBIX MoapeAel [BepniaxoBckas, 2012] Takum
0o0Opas3oM, NOATBEPKAeHa 3(P(PEKTUBHOCT KaK ai-
TOPUTMA, TaK ¥ pa3paboTaHHOTO IIPOTPaMMHOTO
obecrieyeHus.

BbpIBOABI. ATpHOpHAsi CKOPOCTHAsT MOAEAD
CpeAbl HEOOXOAMIMA AAST PENIeHMs Pa3HbIX 3aAa9
CeriCMOpa3BeAKY, OAHOU U3 KOTOPBIX SIBASETCS
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Puc. 12. CpaBHeHUs Pe3yABTAaTOB AUHAMUUECKOM MUTPAI[UU
C HCIIOAB30BAHHEM CKOPOCTHBIX MOAEAEH, pPacCYMTaHHBIX:
TpacCUPOBaHUEM AyUel (a) ¥ KOHeUHO-Pa3HOCTHOU KUHeMa-
THUYECKOM MUTpAIel ITOASI IPEAOMAEHHBIX BOAH (0).

popmMupoBaHUe N300pa’keHUs CPEABI IO AAHHBIM
I'C3 c npuMmeHeHUEM AMHAMUYECKOU MUTPAITUNA
TIOAST TPEAOMAEHHBIX BOAH. [1pH 3TOM NCXOAHBIMU
rTapaMeTpaMu AAST €€ BLITTOAHEHUS STBASIFOTCS 3Ha-
YEHUsI CKOPOCTHU OTAEABHO AASI TIPEAOMASIFOIITEN U
IIOKPBIBAIOIEN TOAIL, & TaKyKe IAYOHMHHOE IIOAO-
SKeHUe ITPEeAOMASIONTel rpaHuIlbl. OOBIYHO TaKue
IapaMeTphl IIOAYYaIOT C IPUMeHeHNeM CelCMu-
YeCKOM TOMOIPaUuy UAU Ay4eBOI'O MOAEAUPOBa-
Hust. Ho Tako# Topxop TpedyeT NPUBAeUEeHUS AO-
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Kinematic migration of the field of refracted waves while the
image of environment is being formed according to DSS data

© A. O. Verpakhovskaya, 2014

While producing the image of environment we need to have some a-priori information of its
velocity model. Finite-difference kinematic migration of the field of refracted waves makes possible
to describe the deep location of refracting boundary as well as the values of velocity in overlying
series that is enough for subsequent formation of environment image applying dynamic migration.
An algorithm has been proposed and software support of finite-difference kinematic migration
of the field of refracted waves in case of formation of the image of environment according to DSS
data taking into account their special features, which effectiveness is demonstrated by model and

practical materials.

Key words: DSS, kinematic migration, refracted waves.
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