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HNPUHA AJIEKCAHIPOBHA; Mbl. [Ipeanaraercs B mpenenax y4acTtka, HAMEUEHHOTO
EJIMAHOB MUXANWJI HBAHOBHY; JUTS TIDOBEICHUS CeficMOpa3BeIoYHBIX paboT, BHaya-
KAIINPCKUX MUXANJ JIe IPOBOJUTH MJIOLIA/IHYIO BBICOKOTOUHYIO IPaBUMET-
OEJTOPOBHY (RU) pUYECKYIO cheMKY. [0 COBOKYHOCTH IrpaBUMETpHUYE-

CKMX M CEHCMHYECKHX JaHHBIX ITyTE€M peIIeHHs 00-
paTtHOi1 3a1a41 GOPMHUPYIOT IIIOTHOCTHYO U CKOPOCT-
HYIO MOJIEJIb TE€OJIOTHYECKOH CPE/Ibl, OMUCHIBAOIIYTO
KOHTPAaCTHBIE CKOPOCTHBIE HEOTHOPOAHOCTH, TPETIAT-
CTBYIOIIME HAIEKHOMY H3YUCHHIO 3aJICTAIOIINX MO/
HUMU NEPCIEKTUBHBIX OTIOXKEHUU. Mcnonb3yroT no-
JIy4YEHHYIO0 CKOPOCTHYIO MOJEINb U DTyOMHHON MU-
rpanuy CEHCMHYECKHX [@HHBIX. OJTO IO3BOJISIET B
CEIICMUYECKOM BOJIHOBOM IT0JIe O0Jiee HaAEKHO, YEM
6€3 rpaBUMETPHYCCKON MOJIENH, BBIJCIHUTD ITOJIC3HBIE
ceficMHYeCcKue CUTHAIIBI ¥ ¢(hOPMHIPOBATH MO CEHCMHU-
YECKMM 3aITUCSIM H300paskeHNE CPEbI JUTs Ty OMHHBIX
MHTEPBAJIOB Pa3pe3a, COAEPIKAIINX JIOBYIIKH YIIICBO-
JIOPOZIOB. YYET T€OMETPHU KOHTPACTHBIX OOBEKTOB,
MOTyYEHHON 0 TPaBUMETPHUUECKUM JaHHBIM, ITO3BO-
nsieT pu 00paboTKe cericMopa3BeIOYHBIX JaHHBIX I10-
BBICUTH OTHOIIICHNE CUTHAJI/TIOMEXA M TEM CaMbIM 00-
Jiee Ha/Ie)KHO BBIICNIUTD JIOBYIIKH YIIIEBOIOPOJIOB T10
JTUHAMHYECKUM XapaKTEPHCTHKAM OTPaKEHHBIX BOJH.
B omHO# B3 BO3MOXHBIX MOAWGDUKAINA Tpeasiarae-
MOTO H300pETEHHS pacyeT CUCTEM HaOIIONCHUN TIpeI-
JlaraeTcs MPOBOJMUTH C yUYETOM ampHOpHOH HHOp-
Maruu o (popmMe TTyOUHHBIX KOHTPACTHBIX OOBEKTOB,
MOTyYEHHBIX ITyTEM MPOBEACHHUS BEICOKOTOYHOH IIJI0-
LIaIHOM rpaBUpa3BeAKU. TEXHUUECKUH pe3yIbTar: Mo-
BBIIIICHUE HA/EKHOCTH M3yUYCHHUS TIIyOOKHX OTpaXka-
IOMNX CEHCMHUYECKUX TPAHMI[ IyTeM ydeTa (HOpPMEI
3aJIeTaloMnX HaJ HAMH CJIOKHO MOCTPOEHHBIX KOH-
TPACTHBIX T€OJIOTHIECKUX OOBEKTOB.
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CIIOCOB 'TEO®U3HYECKOH PA3SBEKU

H3o0perenue OTHOCHTCS K reodH3HYECKO pa3sBEfKEe KOMIIEKCHBIM METOIOM,
BKJIIOYAIOLIUM CEHCMOPA3BEAKY U IPaBUPa3sBENKY, U MOXKET ObIThb HCMOJB30BAHO MPH MOUCKOBO-
pasBenouHbIx paboTax Ha HegTb M ras. Croco6 nanGonee sddexkTHBEH B YCIOBHAX
TMPUCYTCTBHSA B F€OJIOTHYECKOM pa3pe3e PE3KHUX CKOPOCTHBIX M MJIOTHOCTHBIX HEOAHOPOIHOCTE,
FCHCTHYECKH CBA3AHHBIX APYTr C APYTOM U CYLUECTBEHHO BJIMAIOLUX Ha BOJIHOBOE CeHCMHUYECKOoe
NoJIe, a TAKXKE NO0JIe aHOMAIUH Cubl TSDKECTH. K TakuM YCIOBHSIM OTHOCATCS PaiiOHBI C
MPOABICHHAMH COJISIHON TekTOHMKH (IIpukacnuiickas snaauna, Ilpenypanbckuii nporu6 u ap.),
riuHucroro  auanvpusma  (KyGanckuilt  nporu®), ckiaguyaTbie paiOHbI M paliOHBl ¢
NPOsIBJIEHUAMH HHTPY3UBHOIO MarMaTH3ma.

Mertonuka nouckos yriaesoaoponos B HehTerasosoii reou3nke CBA3aHa C BbIABJICHHEM
JIOKAJIBHbIX MOJHSTHH, K KOTOPbIM MOTYT ObITh NPHYPOUYEHBI MECTOPOsKAEHHS (JIOBYILUKH) HehTU
H ra3a, a TAKKe HECTPYKTYPHbIX JIOBYLLIEK yrieBOAOPOLOB.

Iloncku  aHTHKJIMHANBHBIX TEOJIOTMYECKMX CTPYKTYP M PUQOreHHBIX BLICTYIOB
MPOBOJAT, B OCHOBHOM, CeHCMOpPAa3BEAKOH HAa OTPAXEHHbIX BOJHAX, MOJYMHEHHOE 3HAYEHME
HMEIT TrpaBUpa3Belika, MarHWTOpasBelka, 3/ekTpopassenka. HauGosbweil paspewaroweit
CIIOCOOHOCTBIO OTJIMYAECTCA ceﬁcmopa:;semca, [MMO3BOJIAKOILASA BbIACJISATD MaJlOAMIUIMTY AHbIE
MOMHATHS C TOYHOCTBIO [0 MEPBbIX MPOLEHTOB OT TyOMHBbI 3aneranus. HecTpykTypHble, unu
HEAHTHKJIMHAJILHBIE, JIOBYLIKH Yyriiesoaoponos, rae OnpeacCIALINM SBJIAETCA JIMTOJIOTUYECKHH
(hakTop, ABNAKOTCA OCHOBHBIM OOBEKTOM NPSMbIX NOMCKOB YIJIEBOAOPOIOB Fe0dHU3HUECKHUMH
METONaMH, MO3BOJIAIOWMX OLEHHTb He(TEera3oHOCHOCTb BbIABJEHHBIX OOBLEKTOB (BKJIOYAs
TAKXKE H CTPYKTYpHblE OGBEKTbI) N0 MX BCKPBITHA AOPOTOCTOSILUMMH [1yBOKHMH OypOBbIMHU
CKBa>XHMHaMH. ' :

HOTCHLIHaJIbeIe BO3MO2KHOCTH CCFICMOpéBBeIlKH HE BIIOJIHE PEAM3YIOTCsI B CJIOXKHBIX
CEeHCMOreoIOrHYecKUX  YCJIOBHSIX, omnqa}ouubccx, NpEXAE  BCEro,  MNPHCYTCTBHEM
HEOJHOPOAHOCTEH B BEPXHEH ToJILIE pa3pe3a U HEMOCPEACTBEHHO Hal HCKOMBIM OOBEKTOM.

OL[HHM H3 OCHOBHBIX METOOHUYECKHX BOMPOCOB, C KOTOPBIM CBfA33aHbI KAayeCTBO U
HaACIKHOCTb pPE3yJabTaTOB CCﬁCMOpEBBeIIKH, ABJIACTCA HCKIIHOYECHHE BJIIMSAHUS HeOIIHOpOIIHOCTefi

BepxHeil uvactu paspesa (BUP). Ot ycnewHoctM yuera HCKakeHHIl BpeMeH nNpuXOAa
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OTPaXXEHHBIX BOJIH 3aBUCHT 3G(EKTHBHOCTh NMpPUMEHEHHs MeTona obweld riryOMHHOH TO4KH
(MOI'T) — OCHOBHOTO NIOMCKOBOTO METOAA CEHCMOPA3BEIKH.

[Tpu pe3ko HeoAHOPOAHOM CcTpoeHHH BUYP HEBO3MOXHO ONpPENESEHHUE aANpPUOPHBIX
CTATHYECKHX TMOMPAaBOK € HEOOXOAHMOH TOUHOCTBIO MO KOCBEHHBIM CEHCMOpPA3BENOYHBIM
JIAaHHbBIM, TIOJIy4aeMbIM MyTeM MpHUMeHeHHs n3BecTHbIX meTonos (MCK, MIIB, 3oHaupoBaHue
3MC).

H3BecTHbl €NOCOOBI CEHCMHMYECKOH pa3BeAKH A CpeA C aKyCTUYECKH MKECTKHMH
CJIOSIMH B TIOKPBIBAIOLLEH TOJILE MEOIOMHYECKOro pas3pe3a, MPHUCYTCTBHE KOTOPBIX B BEPXHEH
YaCTH re0JIOTMYECKOro pa3pes3a MPUBOAHT K HEOJHO3HAYHOCTH B Pa3zieNIEHHH TIOBEPXHOCTHOTO U
riyouHHoro daxropos (Kosbipes u ap., 2003). Jlnsa ycTpaHEHMs HEOAHO3HAYHOCTH B TaKHX
cllyyasix He0OXOIMMO NMPHBJIEYEHHE AOMNOJHUTENbHOH HHPOPMALIMH, TPHYEM B KA4€CTBE OQHOTO
M3 BBIXOIOB B CTOJIb MPOTHBOPEYMBOH CHTyaLUMM TMPHU3HAHO LENECOOOpa3HbIM NPHBJICYCHHUE
IPYrux reodmsw{ecmix MeTozOB (Tam xe, ¢. 201).

HsBecten cnoco0  celcMmopasBeakd  Manbix  TyOMH, B KOTOPOM  TNyTEM
KOMIUIEKCUPOBAHUSL TPEJOMJIEHHbIX M OTPAXEHHbIX BOJIH TOJY4arT HMHPOpPMALMIO O
MOLHOCTSAX BEPXHei 4acTH pa3pes3a BO BCeM aAuanasoHe uX u3meHeHus (Ilanarun, [Tonos n Quk,
1989). HenocraTkOM AaHHOrO c¢nocoba sBIAETCS BO3MOXKHOCTb MPH IOMOIIH  HEro
IPOCHICKUBATH JIMUL MOAOIUBY PBIXJIBIX OTJ]O)KeHHlﬁ, NOACTHIIAEMBIX mecnq‘rmu noponalvm, Ha
KOTOPbIX (DOPMUPYIOTCSI MPEIOMJIEHHbIE BOJIHbI, p:emCTpupyeMb(e Ha 3€MHOM TIOBEPXHOCTIL.
IMogowBa e JKECTKHX CJIOEB NpH 3TOM He INPOCIEKUBAETCA, MOCKONbKY Ha Heil He
bOpMHUPYIOTCs peSIOMIIEHHBIE (TOJIOBHbIE) BOJIHbI, PErHCTPHPYEMbIE HA 3€MHOI MOBEPXHOCTH, 2
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OTpa’KE€HHbIE BOJIHBI, NPHUYPOUYEHHbI€ K MOJOLIBE JXECTKOTO CJIOs, BBIAEIUTb YBEPEHHO HE
YRAeTCs 13-32 BOJIH-NIOMEX, CHOPMHPOBAHHBIX B CAMOM BEPXHEH MOKPhIBAKOLIEH TOJILE, a TAKkKe
H3-32 OKPAHUPYIOLIErO BJIMSAHHUS JKECTKOro CJios. TEeKTOHMYECKHE HapyIUEHHs, LIMPOKO
pacmpoCTpaHEHHbIE B YCJIOBMSX TpalnoBOr0 MarMatu3ma, eue OoJibllie 3aTpyaHSIOT
MPOCNEKHUBAHHE MOJOLIBbI KECTKOTO CJIOS M ONPEEEHHE €r0 MOLIHOCTH C LENbIO BBEACHHS
COOTBETCTBYIOLHX MONPAaBOK 3a HeoaHopoaHocTh BUP B ceficMuyeckue 3amucH, M0 KOTOPbIM
HYXKHO HCCJIENOBATh 6071ee ry60KHe OTPAKAIOLHE FOPH3OHTSI.

HaunbGonee Onu3kuM MO TEXHUYECKOH CYLIHOCTH, LEJH W AOCTHraeMoMy 3¢¢ekty kK
npeanaraeMomy crocody ssnsercs crnocod reopusuueckoii passeaxu [ITarent PP Ne 2482519],
MPUHATBIA HAMHU 32 NpOTOTUIT. B 3TOM cnocobe Uit cpen ¢ akyCTH4ECKH JKECTKHM CJIOEM B
MOKPBIBAIOLLEH TOMIIE TEe0JIOrMYECKOro paspesa, Hampumep, IUIaCTOBBIM TEJOM Tparmma,
BKJIIOYAIOLUEM ONpenesieHHe TIyOMHBI KPOBAM JKECTKOTO CJIOsi MMyTeM perucTpauuu

CeMCMHYECKHUX BOJIH, MTPECJIOMJIEHHBIX Ha KPOBJIC )KECTKOTO CJI0A UK OTPAXXEHHBIX OT HEE, BAOJIb
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HA3EMHBIX CEHCMHYECKHX MpOduiied NOMONHMTENbHO PEFHCTPHPYIOT IPAaBUTALMOHHOE IIOJE,
BBIAEJISIOT PABUTALMOHHBIE aHOMANMH, MO TPABUTALMOHHBIM aHOMAJMAM KAPTHUPYIOT
MOJIO)KEHHE BEPTHKAJIbHBIX KOHTAKTOB, PACMOJIOXKEHHbIX B MNpEAesaX KECTKOro Cclosi, Mo
KOPPENSLIMOHHBIM 3aBUCUMOCTAM MEXAY CEHCMMYECKMMH CKOPOCTAMH W IUIOTHOCTSIMH
ONPEAENAIOT MIOTHOCTH YYaCTKOB XKECTKOIO CJ10sl, Pa3/eN€HHbIX KOHTAKTaMH W ONpPEeeIsioT
MyTeM pelleHHs 0OpaTHOH rpaBUMETPUYECKON 3a4aul MOLUHOCTb Y4aCTKOB JKECTKOIO CJOS, MO
KOTOPBIM CYISAT O MOJOXEHHH MOAOLLBbI )KECTKOrO CJIOS.

HM3secTHelil  €nocob, 1n03BOAsAS  CNPaBUTLCS C  TPYAHOCTAMH, OOYCJIOBIEHHBIMU
MPUCYTCTBHEM HEOJAHOPOAHOCTEH B BEPXHEH 4aCTH pa3pes3a, He NO3BOJISIET CEHCMOpasBElKe
AOCTaTOYHO HAAEXKHO H3y4aTb NPOAYKTHBHBIE HMHTEPBAJIbl paspesa, pPacroOJOKEHHbIE Ha
OosbLIMX rayOHHAX NOA KOHTPACTHBLIMH OOBEKTaMH, TAKHMH, HAMPHMED, KaK COJIEBbIE JUATIHPDI,
KPyTble CKJIOHBI KOTOPHIX M WX NpPUXOTAMBass (opMa He MO3BOJAIOT CeiicMOpa3BeaKe Ha
OTPaXXEHHbIX BOJIHAX NOJUKHBIM 00pa3oM OCBETMThb 3Ty YacTh pa3pe3a M pPelluTb OOpaTHYHO
3anaqy, BbISIBUB JIOBYIUKY yrneBoaopoioB. Ilpobnema wu3ydeHHs MoAaconeBbIX OTIOXKEHMIA
KpaiHe CJI0XKHA, H TPYAHOCTH HOPMHUPOBAHHS CEHCMHUYECKHX H300PaKEHHIT B YCIOBUAX CJI0MKHO
MOCTPOEHHBIX CPeAl B OTCYTCTBUH anpPHOPHOH HHPOPMALIMU OOLIEH3BECTHDI.

Llenb M306peTeHHs — NOBbILIEHHE HAAEKHOCTH BbiSBIEHHS JIOBYLUEK YIJIEBOAOPOMAOB
MyTeM Yy4eTa BIIHAHHA PACrONOKEHHbIX HAJ HHWMH KOHTPACTHBIX CJOXHO MOCTPOEHHBIX
OOBEKTOB.

[TocraBneHHas ueb JOCTHraeTcs TEM, YTO B (cnocobe reopusH4eckoll pasBeaku CIOXKHO
MOCTPOEHHBIX CPEMA, COAEPX ALUMX aKYyCTHYECKH, KOHTPACTHbIE TEOJIOTHYECKHE OOBEKTHI,
HarpuMmep, COJIIHbIE  JHANWPbI, BKJIHOYAIOLIEM OMNpelelieHHe CEHCMHYECKHM METOAOM
MECTOMOJIOXKEHHST  JIOBYWIEK  YrJIEBOAOPOAOB, . PACMOJIOKEHHbIX  MOA  KOHTPACTHBIMH
re0JIOrH4YECKUMH O0BbEKTaMH, NIOMOJHUTENLHO B Npefesiax HCCIEAYyeMOr0 y4acTka INpOBOASAT
BbICOKOTOYHYIO FPaBHMETPHUYECKYIO CbEMKY, (DOPMHPYIOT MIACTOBYIO COMJIACOBAHHYIO MOJEND
MO KOMIUIEKCY TPaBUTALMOHHBIX M CEHCMHYECKMX NaHHbIX, MPOBOAAT [0 COrIaCOBAHHOMN
MOZIENH MOJENUPOBAHHE CEHCMHUYECKOTO BOJ]HOBOFO:HOJ]H, nyTem CONOCTABNEHHS MOZAENbHOTO U
peaIbHOrO CEHCMHYECKHX T0JeH BbIOMPAOT mapameTpbl Al GOPMHUPOBAHMS U300PAKEHHIA
cpenbl, PacrnoioKEHHOH MO KOHTPACTHBIMH TEOJIOTHYECKHMH OOBEKTAMH H HaJl HUMH, H MO
AHHAMHYECKHM NapamMeTpaM M300pa)KeHHiIl BbIAENSIOT JIOBYLUKH YrJieBOAOPOAOB. B oaHOil m3
BO3MOXKHbIX BEPCUH MpemiaraemMoro crocoba no pesynbraTaM MOAENHPOBAHHMs BOJHOBOIO
CefiCMHUYECKOro nonsi BbIOWPAIOT MapaMeTpbl CHCTEMbI HabMONEHHH  MOAHPUKALUAMHU
CEHCMOPa3BElIKH, MO3BOJIAIOLIEH HAAEKHO OCBETHTb YYaCTOK pa3pe3a, PacrOjIOKEHHbIH Moz

KOHTPACTHbIM Ir€OJJOrH4YE€CKHM 0OBEKTOM.




OKCEPUMEHTAJIbHbIE PE3YNbTAThI, NOATBEPXKAAIOUIHE OCYIECTBUMOCTD TIPEIAraEMOro
u300pETEHHs, HILTIOCTPHUPYIOTCS PUCYHKAMH, HA KOTOPBIX NOKA3aHBI:

Pucynox 1. I'myOGunHbIA (CBepXy) M BpeMEHHOH (CHH3y) paspesbl, TOJyYeHHbIE C
MCTIO/Ib30BAaHUEM [OIJIACTOBOTO CKOPOCTHOIO aHAIM3a 10 MCXOIOHbIM CelicMorpamMmaM Ge3
UCIMOJAb30BAHUSA TAHHBIX IPABUPA3BEIKH.

Pucynox 2. I'nyOunnbld  (cBepXy) M BpeMeHHOH (CHM3y) pa3pesbl, TMOJNyuEHHbIE C
HCIOJIb30BAHNEM OOBEMHON CKOPOCTHOH MOZIENH, MONy4EHHOI MO npeanaraeMoMmy crocoby B
pesynbTare COrjacoOBaHHOIO CEHCMO-IPaBUTALMOHHOIO MOAEIMPOBAHHSL.

CyTb M3006peTeHHs] COCTOMT B CIIEAYIOLLEM.

IlpucyrcTBre B riyboKMX YacTaX pa3pe3a KOHTPACTHBIX OOBEKTOB CIOXKHOM GOpMBI, Tox
KOTOPBIMH 3aJIeratoT MPOAYKTHBHBIE OTJIOKEHHS], CO3JAET MOAHAC HENPEOAOUMBIE MPENATCTBHUS
ANl CEHCMOpPA3BEAKH, OCHOBHBIM METOJOM KOTOPOM NpOAOIKAET OCTaBaThCS METOJ
OTPaXEHHbIX BOJH. B HacTosmee Bpems B yC/IOBHSX CJIOXHO MOCTPOEHHBIX Cpel Hauboiee
ycnewHo paboraer ofbemHas celicmopassenka (ceficmopassenka 3D). B of6bemHoii
CEHCMOPAa3BeAKe UMEIOTCS Pa3IMYHbIE TEXHOJIOTHH W MOAH(HUKALIMH, OJHOI U3 OCHOBHBIX 3a1ay
KOTOPbIX sABJIAETCS HAJEHKHOE OCBELUEHHE H3YHaeMbIX OOBEKTOB OTPAKEHHBIMH BONHAMH. J{jis
3TOH LEJIM NPHUMEHSIOT TUIOTHbIE CHCTEMbl HaOMOneHMH, obecrneduBarolHe H3OBITOYHOCTD
MOJIy4aeMbIX NAHHBIX B YCJOBHAX CKYAHOH anpHOPHOH MH(POPMALMH MJIU NPH €€ OTCYTCTBHU
BooOule. B kauecTBe OJHOrO M3 BaXHEHLWX MPEUMYLIECTB BHOBb MPEMIArAEMbIX CHCTEM
HabmoneHUHA pacCcMaTpUBAIOT BO3MOXKHOCTb DOJIee HAaeKHOrO OCBELIEHHS H3y4aeMoro 00beKTa
MO CPAaBHEHHIO C PYTHHHBIMH CHCTeMaMH. B kauecTBe npuMepa MOXKHO NPUBECTH TEXHOJOTHIO
CHHpaNIbHBIX HaOMONEHUH B MOPCKOH celicMOpa3Beake, MPENIOKEHHYI0 BMECTO CHCTEMBI
napamnenbheix npopuneii [Hepranoe obospenne dupmbl [lmombepske, ocenr 2008 ronal.
JlcHo, 4TO MOKOOHBIE XMTPOYMHBIE CHCTeMbl HAaOMOAEHMH B YCNOBUAX CyILIH PEaNH30BaTh
NPAKTHYECKH HEBO3MOXKHO.

IIpucyrcTBue B BepxHEH 4acTH pa3pe3a BbICOKOCKOPOCTHBIX (aKyCTMYECKM JKECTKHX)
C/IOEB MpPUBOAMT K CYLIECTBEHHbIM MCKQ)XEHUAM TroforpagoB BOJH, OTPaXKEHHBLIX OT
CEHCMHYECKHX TPaHHL, PacroNOKEHHbIX Ha Oosblwod raydune. [lpM 3TOM MCKakeHHS
roporpad)oB BOJIH, OTPKEHHbIX OT IPAHHL, PACMONOKEHHbIX HAa PA3HU4YHON riybuHe, GyayT
PasIMYHBIMM H3-3d TOTO, YTO YIJIbl MPOXOXKAEHHS MPSAMbBIX U OTPaXKEHHBIX BOJIH B )KECTKOM CJIOE
MPH 3TOM BEJIMKHU U CYLIECTBEHHO Pa3NM4aroTCss Mexay coboil. B ciyyae npunoBepxHOCTHBIX
HU3KOCKOPOCTHBIX PBIXJIBIX OTIOKEHHH, B KOTOPBIX JlyuH OTPaKEHHbIX BONH MPAKTHUECKH
BEPTHUKAJIbHbI HE3aBUCMMO OT TyOMHbBI OTpaskarolieil rpaHHlbl, BBEAEHHE CTATHYECKHX
NONpaBok OOECNEeYHBAET YIydLUEHHE npocnencuaaémocm BCEX TNIyOMHHBIX OTPAXKEHHH M
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nocjeayouee GOPpMHPOBAHUE KAUECTBEHHbIX u300paxkeHHil reonoruueckoil cpennl. OgHako B
CJly4ae NpUCYTCTBUA BLICOKOCKOPOCTHBIX HEOAHOPOAHOCTEN BBEACHHE CTATHKY B CEHCMHUYECKHE
SaMMCH  OKasblBACTCs  HEIQ(PEKTHBHBIM, TOCKONBKY BPEMEHHOH CHBUI B rojforpagax,
O0yC/OBNIEHHDIH TPUCYTCTBHEM >KECTKOTO CJOS, Oyner 3aBucers OT BpemeHw perucrpauuu
OTpaXeHHOH BOJHbL [lo cymectsy mpu stom TPeOyeTCs BBENEHME He CTATHYECKHX, a
KHHEMATHHUCCKHUX TTONPABOK B 3alMCH OTPaXkeHHbIX BOH. Haubosiee onTHMAIbHBIM pelLueHuem B
Cy4ae NMPUCYTCTBHs B BEPXHEH 4acTH paspe3a akyCTHYECKH >KECTKOIO CJIOs Oyner BBeneHue
STOTO CJI0S B MOAEJb CPeAibl, KOTOpas NMPUHUMAETCA B yuer npHu npeodpa3oBaHHM 3amuceii
OTPNKCHHBIX BOJH B M300paxceHus cpenbl. ONHAKO /sl BBEACHUS B MOIEDb Cpenbl XKECTKOIro
ClI0st TPEOYeTCs 3HATh €ro MapameTpbl - CKOPOCTb M MOLIHOCTb, CkopocTb B xecTkoM cioe u
rayOMHy 3aneraHus €ro KpoBAM MOXHO, KaK OTMEYEHO BbIILE, ONPEAEIUTb MyTeM
HCTIOJIb30BAHNS M3BECTHBIX CMNOCOOOB HA3EMHOM M CKBAXKHHHOM CeHcMUUYecKoii passenku. s
ONPEAESCHHs] MOLUHOCTH YKE€CTKOrO CJIosi ObLIo npeﬁnomeﬂo NPOBOAUTb BHOJb CEHCMHUYECKHX
npoduieil rpaBUMETpHYecKHe HAOMIOAEHHS M MO H3BECTHOI MUJIOTHOCTH KECTKOTO CJIOH,
ONpPENENEHHOH N0 KOPPEALHMOHHON 3aBUCHMOCTM TJIOTHOCTH OT CeHCMHYECKOH CKOpOCTH,
ONPEAETIATE MOLUHOCTD JKECTKOrO CJI0s MyTeM PeLieHHs 0OPaTHOI rPaBUMETPHUECKON 3anauu
[[Tatent PP Ne 2482519] .

Koppekuus CEHCMOPa3BeOYHbIX AAHHBIX  MYTEM y4yeTa HEOAHOPOAHOCTEN,
PACTONOKECHHBIX B BEPXHEH 4acTH paspesa, OKa3bIBAETCA HENOCTATOUHON B Tex HepenKkux
Cly4asx, KOraa HeTenepcrekTHBHbIE OTIOKEHHS NEPEKPLITbl KOHTPACTHBIMH FE0JIOrHYECKHMHU
TENaMH CJI0KHOH (OPMBI, ONPERENHTb KOTOPYIO OAHA JIHILb CEHCMOpa3BeaKa HE MOJXKET.

TUnuYHBIM MPUMEPOM TaKHX CIIOKHO NOCTPOEHHBIX cpen sapasercs [Ipukacnuiickas
HedTerasoHOCHasi MPOBHMHUMA. 31eCh HE(TErasoBMEILAIOWHMH KOJIEKTOPAaMH B TOJCONEBOM
paspese Halle BCEro ciyxar kapOoHaTHble 0Gpa3oBaHus (opraHorennble usBecTHsaku). Ectob
SACCb M OTHCJIbHBIE MECTOPOXKAEHHMA, TIh€ KOJNEKTOPAMH st HedTH M rasa cayxar
TEPPUTEHHbIE MOPOAbI (MOACOJIEBAS HWKHSAS HACTh MepMU KeHKHSKA M NEeBOHCKHE OTJIOKEHIs
Kapaweinranak). B noacosnesbix  OTa0KeHUsIX MECTOPOXKAEHHS  yIJIEBOAOPOIOB
KOHTPOJMPYIOTCA  BBICOKOAMIUIMTYAHbIMM  (COTHM  METPOB)  KyMOJOBMIHBIMU M
OpaxHAHTHUKIMHAIBHLIMU TMOMHATHAMH, 4 TaKoKe pr¢ononoOHbiMK  BbiCTynamu. Benyuumu
TUNAMH  3aJIOKEH B MOACOJEBLIX OTJIOKEHHSX thmorca, KaK MpaBWJIO, MAaCCHUBHbIE,
SHa9NTCILHO PEexXe BCTPEHAIOTCH MJACTOBO-MACCHBHBIE M IUIACTOBbIE CBONOBBIE 3amexy. B
MOACONEBRIX OTNOXKEHUAX [Ipukacnuiickol HeTera3s0HOCHOI NPOBUHINK BbIsBIEHbI HedTsHbIE

rurantbl Tenrus, Kaiuaran, HedTerasokoHaeHCATHbIN FHIAHT Kapauaranak, rasokonneHcathoe




ACTpaxaHCKO€ MECTOPOXKICHHE M [pyrue KpyrHble He(pTSHbIE M  ra3sOKOHACHCATHbIE
MECTOPOXKIEHHS. |

Kak  npasuno,  ckopocTHble  HEONHOPOAHOCTH  SIBJISIOTCA OIHOBPEMEHHO
HEOMHOPOAHOCTAMH IUIOTHOCTHOrO paspesa. Hanpumep, Onaronapsi KOHTPaCTHBIM MIOTHOCTHBIM
XapaKTePUCTHKAM  HHXKHENEPMCKOH CcoleHOCHOH Tomuu Ilpukacnuiickoii Bhnagmuel u
Ipenypanbcxoro nporuba Bce OCOGEHHOCTH TEOIOTHYECKOrO CTPO€HHs COJIAHBIX TIpsiy H
HaZCONEBBIX OTJIOXKEHHH HAXOMIT SIDKOE OTPaKEHHE B AHOMAJHMAX IPABUTALMOHHOTO MOJISL
Jlaxke npH MCNONB30BaHHH TOJILKO KAaY€CTBEHHOH MHTEPNpeTaLnH rPaBUMETPHYECKHE AAHHBIE
JAIOT MHPOPMALMIO O CTPYKTYPHbIX OCOBEHHOCTAX COJEHOCHOH TOJUIH. O TEKTOHHYECKHX
HApPpYLUCHHAX, O INOJIOXKEHHUH COJISIHbIX 'PsAA, KPYTbIX CKJIOHOB COJIAHBLIX M@CCHBOB, O HaJIMYHH
COJIAHBIX «KApHH30B» M «NEPEMBIYEK», HANOKEHHBIX 3PO3HOHHBIX MyJbJ Ha IOBEPXHOCTU
consHblX MmaccuBoB.  Ilpemnaraemblii cnoco® npesycmaTpuBaeT MOCTPOEHHE IIACTOBOl
E0JIOTHYECKOH  MUIOTHOCTHOH M CKOPOCTHOH Mozmenu cpefsl NyTEM COrIaCOBAaHHOIO
MHTEPAKTHBHOIO  CEHCMOrpaBUMETPHYECKOTO MONENHPOBAHMS, TPH KOTOPOM MPOMCXOMMT
pelieHne 00paTHO#H 3ana4u rpaBUMETPUM MyTeM NOAOOPA MIOTHOCTHOM MOAEH OIHOBPEMEHHO
C MOACIHPOBAHHEM BPEMEHHOIO MHIPHPOBAHHOIO paspe3a MyTeM MoAGopa CKOPOCTHOH MOJeNH
H C BH3yalbHbIM KOHTPOJIEM COOTBETCTBHA KOH(QUIypaLUMH TIPaHMLl MOJAEIH OTMETKAM
F€OJIOrMYECKUX IPAHUL MO JAHHBIM OypeHHs reonprmecxom kapTupoBanus. ITonyyeHHas Ha
ONPEeICHHOM Llare COrlaCoBAHHOTO MOJEJHPOBAHHA CKOPOCTHAS MOAENb MCMOJNb3YETCs 151
ryOMHHOH MHrpalnH CEHCMHYECKUX NAHHBIX 10 HCXOIHBIM CeHcMorpaMmaM AJisi MOJy4eHHs
HOBOrO BapHaHTa CeHCMHUYECKHX (rayOHHHOro Iu BPEMEHHOr0) pas3pe3oB, MOCJE Yero
MOIE/IMPOBAHHE  MPOJO/KACTCS HA  CJEAYIOUIEM HMTEPALMOHHOM  Ilare. Ionyuennyro
CKOPOCTHYIO MOJEJb 3aTeM MOKHO MCTIONB30BATH AN pacyera CHUCTEM HaOMOAeHUH B
oObeMHOH ceiicMopasBenke, a Takxke npH d)OpMHpIOBaHHH 1300pakeHuit épenbl Nno JaHHbIM
ceiicmopassenku. Ilocne ydera reomeTpuM OOBEKTOB, BbIAENEHHBIX  BbICOKOTOYHOI
rPaBHPAa3BENKOH, OTHOLICHHE CHTHAN/MOMeXa Ha CEHCMHYECKMX M300paXeHMAX BO3DAcTaer.
Braronaps stoMy nMHaMH4ecKHe XapaKTEPHCTHKH BOJTHOBOTO CEHCMMYECKOTO MOJist NO3BOJISAIOT
Oosiee OGOCHOBAHHO BBIAENHTH JIOBYLIKH yrJIEBOAOPOAOB H ONPENENHTD HX NPOCTPaHCTBEHHOE

MOJIOKEHHE ropasao boJiee TOYHO, Y€M 3TO OObIYHO AENAIOT JIMLLb 110 JaHHBIM CGﬁCMOp&SBCI{KH.

HM300peTeHne oCcyeCTBAAIOT MyTeM CeAyIOUEeH NOCiea0BaTENbHOCTH ornepauuii:
I. TIpOBOAAT BBICOKOTOYHYIO AETANIbHYK MIOLIAAHYIO IPaBUMETPHYECKYIO CBEMKY I10
PETYIAPHOH CETH C HCMONb30BAHHEM COBPEMEHHOH TPaBUMETPHYECKOH M eOne3HuecKoii

annapatypel (rpaBUMETPbl, CPEACTBA CHYTHUKOBON HaBUMALMM M 3EKTPOHHbIE TaXeoOMeTphl) U
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COBPEMEHHBIX METOAMYECKMX TMPHEMOB C IOTPELIHOCTBIO OMNPENENEHHs] AHOMANHII CHIIb
TkeCTH He Xyxke 0.03+0.05 mlan. [lna xomnnekcuposanus ¢ ceficMopasseakoit MOI'T 3D ¢
LENIBI0 NOCTHXKEHNA CPABHUMOMH AETAIbHOCTH MOJENH NOJKHA PUMEHSTHCS IPaBUMETPUYECKAs
CbEMKa MO KBaAPaTHOH CETH C warom Mexay nyHkramu 100+200 m maciitaba 1:10000 wu
1:25000.

2. B cnyuae xomnnekcupoBaHus ¢ npodHIIbHOM ceiicmopassenkoii MOI'T 2D
MPEUMYILIECTBEHHO peryisipHas CeTh IPaBUMETPHYECKMX IYHKTOB JOJOKHA CYLIECTBEHHO
AOMOJIHATD, KaK NPaBHJIO, HEPETYJAPHYIO CeTh celicmuueckux npoduueii. I'ycrota perynspHoii
TPaBUMETPHHECKOH CBEMKHM HOJKHA B 3TOM Clly4ae OMpENENATbCS MCXOAS U3 Xapaxrepa
FEONOrH4eCKnX 3ana4 u ycosui. LlenecoodpasHo B 3ToM ciyuae CheMKy MO peryJspHoii ceru
AOTIONHATE PABUMETPHYECKHUMH HAOMOAEHUAMH BIOMb CeficMHYeCKHX npoduiell ¢ warom
MEXY MyHKTAMH PaBHbIM LIAry MEXIy MyHKTamH BO30YkeHHs Ha CeficMUueckoM npodue.

3. QDOpMHpYIOT MHOTOIIACTOBYO OOBEMHYI) MOZENb T[eO0JOrHYECKOi cpensl
HCCIIEAYeMOH TEpPPUTOPMH, KaXIbIHl M3 IACTOB KOTOPOH ONMCHIBAaeTCsl LUH(DPOBON MOZENBIO
KPOBNIM  myacTaM  (YHKUHAMH, OMNHCBHIBAOLUUMHU M3MEHEHME TJIOTHOCTH U CKOpPOCTH
CeHCMHYECKHX BOJIH B MyiacTe. [IOTHOCTHBIE U CKOPOCTHbIE XapaKTEPUCTHKH IJIACTOB MOAEJH
33/1aK0TCA, Kak NpaBHIIO, HA OCHOBE anpHOPHbIX NAHHBIX, TAKMX KaK Pe3yJbTaThl NaGOPaTOPHbIX
HCCIEN0BAHMH O0pa3sLOB MOPOA M pPe3ysbTaThl TeO(GH3UYECKHX MCCIASHOBAHHI CKBAXKHH
(ceficmnueckuii kapotax, BCII, nioTHocTHOM Kap6Ta>K, rpasmauuonnuﬁKapOTa>K, a TaKxe
Pe3yJIbTaThl MOrOPH3OHTHOTO aHaH3a CKOPOCTEl MO MCXOAHBIM ceficMorpaMMam Ha y4acTkax
YCTOHYHBOIO OMpENENEHHs HHTEPBAIbHBIX CKOPOCTEi).

4. IlpoBoaar cornacoBaHHOE ceﬁcmo-rpaaﬁmmpmecxoe Monenlipéaaﬂlie MJ1aCTOBO
re0JIOTHYECKOH CPEAbl B UTEPALIMOHHOM PEXUME ONPEENsis NONOKEHHE H dOpPMy KOHTPACTHBIX
CKOPOCTHBIX HEOAHOPOAHOCTEH.

5. Tlony4yeHHYI0 B pesynbTaTe MONENHPOBAHHMS IIACTOBYIO 0OBEMHYIO CKOPOCTHYIO
MOZENb HCMONB3YIOT JUIsl [AyOMHHOH MHUrpauMM CeHCMMYECKMX [AaHHBIX [0 HCXOLHBIM
cercmMorpaMmam.

6. Hcnonesys ¢opmy rnyOHHHBIX KOHTPacTHHIX OGBEKTOB, MNOJIyYEHHYIO NyTeM
peieHust 0OpaTHOH rpaBUMETPHUECKOH 3a4a4H, MONENMPYIOT CEMCMHYECKHE BONHOBbIE
N0Jisl, KOTOPbIE€ COMNOCTABJSIIOT C PEAJbHbIMH CEHCMHYECKMMH BOJIHOBBIMM NOJSIMH M
BEIOMPAIOT napameTpbl 0GpabOTKH CelicMOpPa3BENOUHBIX JaHHBIX, obecneuuBaroIMe

OTHOLUEHHE CH]“H&JI/HOMCX&, HCO6XOLUAMO€ AJIA PEUICHUA O6paTHbIX AHMHAMHYECKHX 3ajay

CEHCMOpPa3BEdKH.




7. Ilo  usobpawxenusm  cpeapl, CHOPMHPOBAHHBLIM  MyTeM MHUTpaLHH
CEHCMOpPA3BENOUHbIX AAHHBIX, BBIAENAIT KOHTPACTHbIE HHTEPBAJbI, NPENNONOKUTENbHO
TIPHYPOUEHHbBIE K JIOBYLIKAM YTrjI€BOLOPOAOB.

Hnst pewenus obpaTHOH 3amauu paspaboTaHbl Macca crnocoGoB, GONBIIMHCTBO W3
KOTOPbIX KOPPEKTHO pabOTalOT TONLKO € OrPAHHYEHHBIM THIIOM aHOMaJIne-00pasyoLmX Te
b0 COBCEM HE HMEIOT CTPOrOro TEOPETHYECKOro OBGOCHOBAHHUS (Enuceesa, marent P® Ne
2094830; Aseaucsiz, natent PO Ne 2249237; HoBocenuukmii u ap., nateHT PO Ne 2364895).

OObpaboTka RaHHbBIX, MOJYYEHHBIX MPENJAraeMbIM CIOCOBOM, HMeeT caeayouue
CYLIECTBEHHbIE OCOOEHHOCTH.

I'paBumMeTpuyeckne nanuble npenBapUTeIbHO 0OPaGaTHIBAIOT MO CTAHAAPTHON METOAMKE
BIUIOTh 1O BBIYMCICHHS AHOMATME CHIIbI TSIKECTH C Y4€TOM TMONpPaBOK 3a BAMSHHE pejbeda
MECTHOCTH M BbIOOpa peasibHOH MJIOTHOCTH npOMémyTOt{Horo CJIOs, COCTaBJIeHUst LUUGPOBOK
Mozmenu noist M UHpPOBOH Moamenn penbeda MECTHOCTH C ryCTOTOH CETH, OTBedarolel
ACTAIbHOCTH TPaBUMETPUYECKOH CBEMKH M [ETajlbHOCTH HcchaenoBanuii. CelicMHYecKHe
JlaHHble BHauae 00pabaTbiBaloT No cTanzapTHbIM rpadam MOTI'T ¢ yyerom HEOHOPOAHOCTEH
BEpXHEH 4acTH paspesa '(B‘{P) H CTaTHYECKHX MONPABOK BMJOTh JIO MOJIyYEHUS] BPEMEHHBIX
MHIPHPOBAHHbIX pa3pe3os (1au kyda — ms 3D).

HauanbHoe cocTosiHME MOmenu cpenbl 3aJal0T HA OCHOBAaHMH anpHOPHBIX Te0JIOro-
reoU3MyeckuX OaHHBIX, TAKUX KaK CprK’I‘yprlei NOCTPOEHHSI M TEKTOHMYECKHE CXEMBI MO
NaHHBbIM OypEeHHs] CKBaXHH M Ie0JOrHYECKOro KapTHPOBAHHs, & TaKXKe JNaHHbIE H3YYEHHs
(bu3MUECKHX CBONCTB NO pesy.braTam 1aGOPAaTOPHBIX HCCIEHOBAHMIA 00pa3uoB nopox M o
pesyabratam reodusuueckux ucciaenosanuil ckpawuu (BCIL, nmnoTHOCTHOIL KapoTax,
IPaBHTALHOHHbIH KapoOTax).

Ilpouecc — cOracoBaHHOrO — MHTEPAaKTHBHOTO  MOMNEMMPOBAHMS  3aK/IOYAETCH B
KOPPeKTHPOBKe (HOPMbI TIIACTOB H OMHCAHUS TIOTHOCTH U CKOPOCTH NPH HX COOTBETCTBUMU Tpem
KPUTEPHSIM:
- TIyOMHBI MIACTOB JOMKHBI OTBEYATb WMEIOLIMMCS ANPHOPHBIM TEONOTHUECKHM NaHHBIM
(manHble OypeHHs U Fe0NOrH4YecKOro KapTHPOBAHMS);
- AaHOMajbHasg ' COCTaBJIAKOLIAS PACYETHOrO rpaBUTALIMOHHOIO TONAS MOJENd [NOJDKHA
MaKCHMMaJIbHO OTBEYaThb PEajbHOMY MOJIIO C TOYHOCTHIO 0 (DOHOBOMH COCTAaBJIAIOLLEIE;
- Ha CEHCMMYECKHX paspe3ax MOIENHPYEMbIE OTPaXAalOLUHEe TOPH3OHTBHI JOJKHBI NIEXKATh Ha
COOTBETCTBYIOLHX OCSIX CHH()A3HOCTH BO BPEMEHHOM MM B I1yOUHHOMN 06acT.

B npouecce HHTepaKTHBHOrO MOAeAMPOBaHMA OOIIMI PaBHTALHOHHDIN ekt

ONpenesiseTcs kak CyMma 3((exTOB rpaBUTHPYIOLIHX rpaHul (FpaHML pasjena MIOTHOCTEH).
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Ilpu pacdyere rpaBUTaUHMOHHOrO 3bdexra Kaxaas W3 IPaBUTHPYIOWIMX  IpaHHLl
annpoOKCUMUPYETCsi HAOOPOM TOPM3OHTANIbHBIX [UIACTHH, KOHTYPbl KOTOPBIX COOTBETCTBYIOT
M30THIICaM MOBEPXHOCTH AAHHOTO CJI04, C 3a/laHHbIM LIArOM NO BEPTHKAIHM MEKIY MIACTHHAMA.
Illar MekAy TIACTMHAMM 3a7a€TCsl IUIS TPAHMLl PACrOJIONEHHBbIX ONM3KO K MOBEPXHOCTH
naGnronennii 1<2 merpa, ans rayGoko 3aneratownx — 20+50 m u Oosiee, B 3aBUCUMOCTH OT
Tpebyemoii TOUHOCTH BbidHCeHUH. [t HCKIIOUEHHS «KpaeBbIX 3QPEKTOB» MOBEPXHOCTH BCEX
cl0eB U pesibeda MECTHOCTH 3KCTPAINOJMPYHOTCS BO BCE CTOPOHbI OT MEPUMETPa MOZIEIH Ha
BenuuuHy 10+20-TH KpaTHYI MaKCHMAaJbHOH rnyOuHe 3ajeraHus paBUTHPYIOLIMX TPaHMLL
BblunCiIeHHe FPaBUTALHOHHOTO 3ddekra OT kaxa0i U3 IIaCTHH BbIIOJIHSETCS [0 M3BECTHOH
¢opmyne TansBanu [Talvani, Ewing, 1960]. Jlnst BbluMCIEHHH HA KaXOM IHIICOMETPHIECKOM
YPOBHE HCIMOJIB3YETCst 3HAYEHHE «M3OBbITOYHOH» MIIOTHOCTH (OTHOCHMTENBHO IIOTHOCTH
BBILLEJIEXKALLErO CJI0s1), 3aJ]aHHOE B COOTBETCTBYIOLLEM CJIOE MJ1aCTOBOH MOAeNu. BpruncieHuns
NPOBOMAT B TOYKAX, PACIOJIOKEHHBIX B y3/aX MATPHUbl penbeda AHEBHON MOBEPXHOCTH.
MojaennupoBaHHe NPOBOAAT B HTEPALUHOHHOM pexxume. Ilocne BbINOJHEHHs ONHOTO 3Tana
KOPPEKTHPOBKH MOZAENM A0JKEH (GOpPMHPOBATHCS xomnnex‘r r1yOMHHO-CKOPOCTHBIX Pa3pe3oB
(M1 ryGMHHO-CKOPOCTHOH Ky0) Ha OCHOBAHMH KOTOple BBIMOJIHAETCA rny6uHHaﬂ MUTrpaLus
CEMCMUYECKHX [AaHHBIX MO MCXOAHBIM CEHCMOrpaMMam C MOJyueHHeM IyOMHHBIX paspe3os
(umu rybuHHoro ky6a). Ha OCHOBaHMM pE3yNbTaTOB MUIpaUMH B INyOMHHOH M BO BPEMEHHOM
00J1acTH MPOBOAUTCS aHAIU3 Ka4yecTBa (bOKycuposmi ¢a3, UX COOTBETCTBUE OTMETKAM CKBaXHH,
nanHeiv  THC  (reodusvyeckue HCCNENOBaHHMs! CKBaXHH), JAHHBIM  Te0JOrM4ECKOro
KAPTHPOBAHMSA, A TAKXKe HMEIOLMMCS NPEICTaBICHHAM O TIeoslorHyeckoM crpoenun. Ha
OCHOBAHMM TAKOTO AHAJIH3A NENAtT BLIBOAbI O HEOOXOAMMOCTH MPOAOIKEHHsS U HaMpaBIEHHH
KOPPEKTHPOBKH TJIOTHOCTHOM-CKOPOCTHON Moaenu reosoruueckoil cpeawl. Takum oGpasowm,
UCMOJIb30BAHHE HE3ABUCHMBbIX F€0(QHU3HYECKHX J@HHbIX C B3aHMHBIM JOTOIHEHHEM JPYT APYTa B
mpolecce  MOAENHPOBAHMsl  MO3BONAET  YBEAW4MTb  I(Q(PEKTHBHOCT  rEOJOrH4eCcKHX
HCCNEeN0BaHH.

OT M3BECTHbIX MNOAXOAOB K KOMIJEKCHPOBAHHIO CEHCMOpA3BEAKH M TIPaBHPa3BEAKH
H300pETEHHE OTIMYAETCsS TEeM, YTO NEOJOTHUYECKHE PE3y/bTaThl M0JY4al0TCs HE PasieNbHO MO
METOIaM  HCCJIEAOBAaHHH, a HEMOCPEACTBEHHO MNyTEM MPOBEACHHS  AOMOJHHUTEIbHbIX
BbLICOKOTOUHBIX TPAaBUMETPUYECKHX HaOMoOneHUH B Mpenenax HCCIEAYyeMOro y4acTka,
HCMOMb30BAHMS  OTHX JaHHBbIX COBMECTHO C JaHHbIMM CEHCMOpa3BedKH B  pamMKax
COrJIaCOBaHHOTO  CEMCMOrpaBUMETPHYECKOrO  MOZEJHMPOBAHHUA W HS’TCM KOpPEKLHUH
CeHCMHYECKMX MOCTPOEHUH MOCPEACTBOM yueTa CKOPOCTHOH MOAenH M GOpMbI aKyCTHUECKUX

HeO,ZlHOpOD,HOCTeﬁ NMOJIYYCHHBIX MO pE3YyJIbTATAM COrjlaCOBaHHOI0 MOAE/IHPOBaHHSL.
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Texuuueckuit 3pdPexT B H300pEeTEHHHM NOCTHrAETCs MyTEM OMNPENEJIEHHs MapaMeTpoB
AKYCTHUYECKHX HEOIHOPOAHOCTEH, PacroNiOKEHHbIX B TIYOMHHOH 4acTH  paspesa 1O
COBOKYIHOCTH IPaBUMETPHYECKHX H CEHCMHUECKUX AHHBIX.

Bce smeMeHTHl npeanaraeMoro crocoba reodu3uyeckux HMCCIeNOBaHHH YCMEUHO
PEANU3YIOTCS HA MPAKTHKE C MCTIONb30BAHHEM COBPEMEHHBIX TEXHHUECKHUX W BbIMHCIIHTE/LHBIX
cpencTs. BbiCOKOTO4Has rpaBHMETpHUECKas CbEMKa MOXKET ObITh YCHELIHO MPOBEAEHA C
HCTOJIb30BAHHEM COBPEMEHHOM TIDaBUMETPHYECKOH M reoae3uvecKoi  anmaparypel M
COBPEMEHHbIX METOAMYECKMX MPHEMOB C HEOOXOAMMOH TOYHOCTBIO M J€TaIbHOCTHIO.
IepuuHas 06paboTka TpaBUMETPHYECKMX JaHHbLIX HE MpPEACTaBiseT mnpobnem s
npodecCHOHANBHBIX HCTONHUTENel. 3aTpaTel Ha MPOBEJEHHE TakWX PaboT, Kak MpaBUJIO, Ha
MOPSOK MEHbllE, 4eM Ha CeHCMHYECKHe HCCIIeAOBaHUS. I/IHTepaKTnBHQe MOJZIEIUPOBaHKE
BLIMOJIHAIOT C HMCIOJNb30BaHHEM paspaboranHod asropamu B OO0O HIIO «Hadrakom»
KOMIbIOTEPHOH ~ CHCTEMbl ~ OOBEMHOrO  MHOrOMIACTOBOTO  COFJIACOBAHHOTO  CeHCMo-
rPaBUMETPUYECKOrO MozenupoBanus. OO6paboTky, BKIIOYAIOLLYI0 [NyOHHHYIO MHIPaLHIO
CeMCMHUECKMX JaHHBIX I10 MCXOAHbIM CeHCMOrpaMmam, MNpOBOAST Ha COBPEMEHHBIX
BbIYMCIUTENbHBIX CHCTEMAX C HCMOJB30BAHHEM JOCTYIMHbIX NPOrPAMMHBIX NAKETOB.

PaccMOTPHM OMH M3 NIPUMEPOB HCMOJIb30BAHHS Pa3pabOTaHHOH TEXHOJIOTHH.

Ha PucyHok | npuBeneHbl ABa paspe3a (BpeMEHHOH M rayOMHHbIA), MOJYyYEHHBIE MO
CTAHAAPTHOH MeTomuKe 6€3 MPUMEHEHHs BbICOKOTOYHOH IpaBHPa3BEAKH, NPENYCMOTPEHHOM
npemaraembiM criocobom. Jlerko BHAETb, YTO MOACONEBbIE FpaHMLbl Ha OOOMX paspesax
MPOCNEKUBAIOTCS C CHIIbHBIMM HCKAKEHHSIMM, HMesl HEXapakTepHbId JUIs TOACOJEBbIX
OTNOXEHHH BHA.

Ha Pucynke 2 npuBeneHbl ABa paspes3a (BPeMEHHOH W riyOMHHbIH), MPH NOJYYEHHH
KOTOpLIX B MOJIHOH Mepe Oblla MCHOJb30BaHA MPOCTPAHCTBEHHAs MOZENb COJIAHOIO MacCuBa,
MOJydYeHHas MpEeMNaraemMbiM CrocoboM Mo rpaBHMETPUYECKMM JaHHbIM. JTO MO3BOJIMIIO
YAyYLIMTh CYMMHPOBaHHE TyDOKHX LEJEBbIX OTPaXEHWH Moj CONAHbIM MAaCCHBOM, B
pe3yNbTaTe YEro MONOXKEHHs! KPYThIX CKJOHOB COJIIHONO MacCHBa MPOCNEXKUBACTCA BMOJHE
OTYETNMBO, A MOACOJIEBbIE OTPAKAIOLIME MPAHHLLI MPHHSUIH NPUBbIYHBIHA /IS T€0JIOr0B BUI Ha

rnyOHHHOM pa3spese OHH 3aNeratoT CyOropH3oHTaNbHO.
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Qopmyaa usobperenuns:

Cnocob reopu3nyeckoii pa3Beikk CJI0XKHO MOCTPOEHHBIX CPEA, COAEpHKAIIMNX
aKyCTUHECKH KOHTPACTHBIE I€0JOrHvecKue OOBEKThbl, HANPUMEP, COISIHBIC
[UAMUpbl,  BKJIIOYAIOWMA  OMpeaeNeHkie  CeHCMHUYECKMM  METOAOM
MECTOTIONIOKEHUS.  JIOBYLUEK  YIJIEBOAOPOAOB,  PACMOJOXEHHBIX  MOA
KOHTPACTHBIMH F€OJIOTHYECKHMH OOBbEKTaMH, OTJI M YA W HH CA TeM,
YTO, C LIEJbIO MOBbILIEHHS HAEXKHOCTU BbIABJIEHHs JIOBYLIEK IMYTEM y4e€Ta
BIMSHMS  DACTIONIOKEHHBIX ~ HAJd  HHMH  KOHTPACTHbiX  OOBEKTOB,
NOTMOJIHUTENLHO  MPOBOAAT B MpeAeNax  HCCIeAyeMOro  y4acrka
BBICOKOTOUHYK) ~PABHMETPHUYECKYIO CbEMKY, (OPMHPYIOT  IIACTOBYIO
COrJIACOBAHHYKO MOZAENb MO KOMILUIEKCY IPaBHUTALMOHHBIX M CEHCMHYECKUX
JaHHbIX, TPOBOAAT MO  COrJAaCOBAHHOH  MOJAENM  MOJAENMPOBAHHME
CeiiCMHYECKOro BOJIHOBOTO TMOJIs, MyTE€M COMOCTaBJACHUS MOJAEIbHOIO H
peasbHOro CeHCMHUYECKHX MoJeH BLIOMPAIOT NapaMeTpel 171 POPMUPOBAHHUS
M300paXkeHHi CPenbl, PAaCrOJIOXEHHOH MO KOHTPACTHBIMH I'e0JIOrM4ECKHMHU
06beKTaMM M Had HHUMH, M MO AMHAMHYECKHM MapameTrpam H300paxeHHH
BbIJEJISOT JIOBYLUKH ymesonopon'oa. |

Cnocob nonl, o TaA MY aWU U CSHA TEM, YTO MO pe3yIbTaTaM
MOJEJIHPOBAHUA BOJIHOBOTO CEHCMHYECKOro Mojis BbIOMPAIOT MapameTphl
cuctemMbl HabmoaeHUHA Mom@nkaummn ceﬁcmopassezixu, MO3BOJIAIOILEH
HaJeXKHO OCBETHTb Y4aCTOK paspe3a, pacrnosiOXKEHHbIH MOA KOHTPACTHBIM

reoJIOrH4eCKUM OOBEKTOM.
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Prcynox 1. InyGunnbiii (ceepxy) v BpeMeHHOH (CHH3Y) pa3pesbl, NOJyUEHHbIE C
HCTIO/B30BAHHEM MOMIACTOBOIO CKOPOCTHOTO AHAN3A MO HEXOAHBIM ceifcMorpammanm Ge3
UCIONB30BAHIA JAHHBIX FPaBHPA3BENKH,
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Pucynok 2. TayGuunbiii (cBepxy) H BpeMeHHO (CHH3Y) pa3pesbl, NMOayHEHHBIE C
HCHOTL30BAHIEM OOBEMHOI CKOPOCTHOH MOIE/H, MOY4EeHHOH N0 NpeaIaraeMoMy criocody B
pe:%ynmme COrnacoBaHHOro sei’acmo—rpamwaunox—{ HOIO MOIECANPOBAHI.
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BECEJIOB Anexceit KoHCTaHTHHOBHY H JIp.

D HexkoTropble nyHKTBI (POPMYJIbI He MOAJIEAKAT NOMCKY (CM. pasaes I fonoaHUTENBHOr 0 JikCcTa)
D EnuHcTBO H300peTeHus He cobatoaeHo (cm. pasaes I nonoaHUTe bLHOrO JIKCTA)

A. KNTIACCU®PUKALIMA TPEIMETA U30BPETEHUA:

GO1V 11/00 (2006.01)

Cornacno MexayHapoHo# nateHTHO#H ki1accudukanuu (MIK) vy HatmoHansHo# knaccuduxammu 1 MITK

b. OBJIACTL IIOHUCKA:

GO1V 1/00, 1/28, 1/30, 1/38, 7/00, 7/06, 11/00

MuHUMYM IPOCMOTPEHHO HOKYMEHTAIUM (CHCTeMa Kiaccudukauuu 1 uHaekcs MITK)

Jlpyras npoBepeHHas JOKYMEHTALUS B TON Mepe, B Kakoi OHa BKJIOYEHA B 00J1aCTh IOMCKA:

B. JOKYMEHTGI, CYUUTAIOIIHECA PEJIEBAHTHBIMU

Kareropus* CCBUIKH Ha JOKYMEHTHI ¢ YKa3aHHeM, II€ 3T0 BO3MOXKHO, PENEBAHTHEIX YaCTek OTHOCHTCA K IyHKTY Ne

A RU 2482519 C2 (KALIMPCKHUX MUXAHWJI ®EJJOPOBHY 1 ap.) 20.05.2013 1,2
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A EA 201390195 A1 (APKEKC JIUMUTEJN) 30.08.2013 1,2

A RU 2090916 C1 (TOBAPHIIIECTBO C OTPAHUYEHHOM 1,2
OTBETCTBEHHOCTBIO "A.H.H.A.") 20.09.1997

A RU 2458366 C1 (TPO®HMOB BJIAIMMUP AJIEKCEEBHY) 10.08.2012 1,2

JAAHHBIC O MAaTCHTaX-AHAJIOrax yKasaHsl B IPUIOKECHHH

g nocAeyIomue JOKYMEHTSI YKa3aHbl B IPOAODKEHUH rpadsl B
COOBIE KATErOPHHU CCHUTIOUHBIX JOKYMEHTOB!

"A" NOKYMEHT, ONpeACHAOmuii 00Hi YPOREHD TCXHHKH

"E" Gonee paHHMH JOKYMEHT, HO ONYO/IMKOBAHHEIN HA JaTy
nojaqu eBpasnlickoif 3asBKH WK NOCIE Hee

"O" NOKYMEHT, OTHOCALMIACA K YCTHOMY PACKDPEITHIO, 3KCIIOHH-
POBAHMIO H T.I.

"P" NOKYMEHT, ONyOAMKOBAHHEIA [0 JATHI TOAAYH €BPasHicKoi
3adBKH, HO MTOCJIC AATHl HCTIPAIIMBAEMOTO MPHOPUTETA

"D" HOKYMEHT, NPUBECACHHBII B €BPA3HICKOM 3a9BKE

6oree NO3AHUH JOKYMEHT, ONYOIHKOBaHHEIN MOCTIE JATHI
MIPHOPUTETA M NPUBEACHHBIN JUTA MOHUMAHMs M300peTeHus

"X" NMOKYMEHT, Meromuit HauGonee 6U3KOE OTHOMIEHHE K TIPEAMETY
TIOMCKa, NOPOYAIMH HOBH3HY MIIH H300pETATEbCKHI YDOBEHE,
B3ATHIA B OTACIBHOCTH

"Y" NOKYMEHT, HMEIOLIHIt HauGonee O/IU3KOE OTHOMIEHHE K IIPEAMETY
NOKCKa, TIOPOYANIHit H306PETATEIECKHI YPOBEHD B COUETAHHH C
ZIPYTMMH JOKYMEHTaMH TOH K€ KATEropuu

"&" NOKYMEHT, ABNAIOIIHANCA IATCHTOM-aHAIOTOM

"L" JOKYMEHT, MPUBEICHHE! B APYTHX LIETAX

IIaTa JEHCTBUTENBEHOTO 3aBCPHICHHS NATEHTHOI'O HOMCKA.
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