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Ha3nauyeHnne ¥ BO3MOKHOCTH InporpamMmal

[Tporpamma ZondST3D npeqnasHadena Uisi ABYMEPHOH 0OpabOTKM W HHTEpHpEeTalny
JIaHHBIX ceicMopa3Beku Ha mpenomieHHbIx BonHax u KMIIB B HazeMHOM, CKBa)KMHHOM,
MEKCKBOXMHHOM W aKBaTOPHOM BapHaHTaxXx. Kpome 3Toro B mporpamMme peaian30BaHbBI
CIICAYIOLINE MOYIIN: HHBEPCHUS aMILTUTY/I U aHH30TPOIIHS CEHCMHUYECKUX CKOPOCTEH.

ZondST3D mnpeiacTaBiseT IOTOBOE pELIEHHE IS CEMCMHMYECKOW TOMOTpagMu M pPeIiaeT
IIMPOKKH CHEKTP 3a7a4 OT MaTEMAaTHIECKOTO MOJCIHPOBAHMS M aHAIH3a YyBCTBUTEIBHOCTH, 10
00pabOTKH M MHTEPIPETAIMH TTOJICBBIX JAHHBIX. Y TOOHBIN HHTepdeiic U MIMPOKUEe BO3MOKHOCTH
MPEJCTABICHUSI JAHHBIX IO3BOJISIFOT MaKCHMAJIbHO J(P(EKTUBHO pElUTh MOCTABICHHYIO
reOJIOTMYECKYIO 3a1a4y.

[MporpamMma pa30buta Ha J1Ba OCHOBHBIX MOjyJs. [lepBblii mpenHasHAYeH JJIsl TUKHUPOBAHUS
(KOppeJsiiin) MEepBbIX BCTYIUICHUN (M aMIUIUTYI) Ha ceiicMorpammax. BTopoii ucmosb3yercs
IUTSL pELICHUSI IPSIMOiT U 00paTHOM 3a1a4un ceicMoToMOorpadu.

Jdnst  oOpaboTkm ceficMorpaMM pa3pa0OTaH CHEIUANbHBIN HWHTepQelc, NpU3BaHHBIN
MaKCHMaJbHO YIPOCTUTh W aBTOMATHU3MPOBATh MPOLECC MHKUPOBAHHS IEPBBIX BCTYILICHHI.
OCHOBOW yTop caenaH Ha pasHooOpasue CHOCOOOB BH3YaIHM3aIlMd M JOCTYHMHOCTh YacTo
UCMONBb3yeMbIX (DyHKIHI. B maHHOM MOJyJe MOJIb30BaTE]Ib MOYKET OJHOBPEMCHHO MHKUPOBATH
cienyromnme TANbl BOJH: VS 1 Vp. O0paboTka MaTepHaioB ONTHUMHU3UPOBAHA JUII COBMECTHOTO
WCTIOJTb30BaHMS TIPOJIOTBHBIX M MOMIEPEYHBIX MPETOMICHHBIX BOIH.

Ipm perreHnn NpsSMOI 3a/1a9M TPACCHUPOBKU JTy4Yeil MCIIOIB3YeTCs CICIMAIBHBIA alrOpUTM
teopun rpado (Shortest path’s method). DToT MeTO MO3BOJISIET paccYUTaTh KPATIYANIIUHA Ty Th,
110 KOTOPOMY MPOXOJUT pedparupoBaHHas BoHA. J[aHHBINM aNTrOpUTM XapaKTEPHU3YETCsl BBICOKOM
CKOPOCTBIO PaCYeTOB M KOHTPOIUPYEMOIl TOYHOCTEIO.

Ipsimast 3a1a4a, TO €CTh AJITOPUTM TPACCHPOBKH JIyda peajn30BaH B ABYX BapHaHTaX:

* JlyueBoe npubmmxenue. [TocTostHHAs CKOPOCTh BHYTPH STYCHKH.

* JlyueBoe mnpuOmmxenne. JIMHEilHOE HM3MEpeHHE CKOPOCTH BHYTpH sdeiku. CKOpocTH

3a/1af0TCs B y371aX.

Moaynb ceificMOTOMOTpaduu MO3BOJISICT — MOJAy4aTh  CKOPOCTHBIC — pa3pe3bl, Kak IO
MPOJIOJILHBIM, TaK W 10 TMOMEPEYHBIM BOJHAM, YTO HEOOXOJUMO TPH CEHCMUYECKOM
paitorupoBaHud. VICTOYHUKY U TIPUEMHUKH MOTYT OBITh PACIIOIOKEHBI HA IIOBEPXHOCTH 3EMIIH, B
CKBa)XHHAX, Ha JIHC WIM Ha IOBEPXHOCTH BOJOCMa. BO3MOXHO HCIOJIB30BaHHME MOJYIS IUIS
WHTEPIPETAIH JIaHHBIX BEPTHKAIBHOTO ceificmuueckoro npodummposanus (BCIT). Hapsnoy co
CKOPOCTHBIMH Pa3pe3aMH Peasi30BaH AJTOPUTM BOCCTAHOBJIICHUS PACIPEICICHUS aHH30TPOIIHH

CKOpOCTEl M mapaMeTpa 3aTyxaHus. B IporpamMMe HCHONB3yeTCs HPOCTEHINUM BapuaHT



ko3 dUIMEHTa aHU30TPOIUU CEHCMUYECKHX CKOpOCTed — oOTHomeHne VXY Kk Vz. VYuer
AQHM30TPONMH OUEHB BaXKEH, 0OCOOEHHO MPU UHTEPIPETALNN MEKCKBA)KUHHBIX H3MEPEHHI.

Mogyns “MHBepcus aMILIUTY peaan3yeT anroputM “Attenuation tomography” u mo3BossieT
MOTYy4YUTh Pa3pe3 napamerpa 3aTyxaHus Q B cpefie U3 3HAUEHHUI aMILUIUTY]] HEPBBIX BCTYIICHHUH.
3amaga pemaeTcs Ha 0a3e NPeIBAPUTENHHO ITOIYYEHHOTO CKOPOCTHOTO pa3pes3a. 3HaueHUS
AMIDIATYA HEPBBIX BCTYIICHUH MUKUPYIOTCS MapauIeIbHO C BpEMEHAMIL.

BakHBIM 9TamoMm, TpeABapsIOMNM IOJEBBIE HW3MEPEHHs, SBISECTCS MaTeMaTHYECKOe
MOJICTHPOBAHUE CKOPOCTHOTO CTPOCHHS ydacTka paboT. MozaenupoBaHHE JaeT BO3MOKHOCTh
OILICHHUTH PAa3pEHIAIONIYI0 CIIOCOOHOCTh W OCYHICCTBHTH BBIOOP ONTHMAIBHBIX ITapaMETPOB
YCTaHOBKH JUTA PEIICHHMS ITOCTABICHHOM Ie0JI0THUeCKO 3a1adn.

Tax xak OCHOBHOMH 3a/jaueil IporpaMMBbl SIBIISIETCSI BOCCTAHOBJIEHHE APAMETPOB CKOPOCTHOTO
paspeza — B Z0nNdST3D peann30BaHO HECKOJbKO BapHaHTOB peIICHHUs OOpaTHOM 3ajadu,
BOKHEHWIIUMH U3 KOTOPBIX SIBISIFOTCS: CTIaXKMBAIONAs MHBEPCUS — JUIA MOJYYEHHs TIIaJKOro,
OnouyHast 1JIsl TOJydeHUs OJNOKOBOTO M (DOKYyCHPYIOMIAS—AMs IIOMYYCHHS KYCOYHO-TJIAJKOTO
pacmpeeneHnst CKOPOCTHBIX TapaMETPOB C TIIyOHHOH.

IIpu paspaboTke mporpamMmbl 0co00€ BHHUMAHHE YJIEICHO YYETy arnpUOpPHOW HH(OOPMAIUH.
BBy 3KBHBaNIEHTHOCTH OOPATHBIX TeO(PHU3NUECKUX 3a7ad, KAYeCTBO MOTYJaeMBIX Pe3yIbTaToB
HAaIpsIMyIO 3aBHCHUT OT KOJHMYECTBA MCIOJIB3YEMBIX allpUOPHBIX AaHHbIX. B ZondST3D umeercs
BO3MOJKHOCTh Ha3HAYCHUS BECOB M3MEPEHISIM, 3aKPCIUICHHS M 3aJaHUs IIPEACIOB M3MECHCHHUS
CBOHCTB OTJENBHBIX SUCEK, MCIOJIB30BAHMS ANMPHOPHON MOIENH, KaK OMOPHOI NMPH MHBEPCHH.
Kpome sToro B mporpammMe peain30BaHBl poOACcTHBIC CXEMBI OLICHKH IIYMOBOW COCTaBIISIOIICH.
Taxoke UMeeTcss BO3ZMOKHOCTh MMIOPTHPOBATh M OTOOpaXKaTh Pe3ylbTaThl H3MEPEHUH IPYTUMH
METOJaMU U CKBaXHHHBIE JaHHBIE, YTO CHOCOOCTBYeT Oojee KOMIUIEKCHOMY MOJIXOIY K
WHTEPIPETAIMHU JTAHHBIX.

Hns  pemenus oOpaTHOM 3amaud  (MHBEPCHMH) HCHOJB3yeTcsi MeTon HploToHa ¢
perynspusanueil. Perymspusanus NoBblIaeT yCTOWYMBOCTH PEIIEHUS] U MO3BOJSET MOTYYUTh
Oornee rmagKoe pachpeesieHne CKOPOCTH B Cpefe.

(A'WTWA+ £CTRCJAm = ATWT Af — CTRC,

rae A — MaTpuIia 4acTHBIX TMPOU3BOIHBIX M3MEPEHHBIX 3HAU€HMH MO MapaMeTpaM paspesa
(SIxobmnan), C — crmaxwuBarommii omepatop, W — MaTpuIia OTHOCHUTENBHBIX ITOTPEIIHOCTCH
W3MEpCHUii, M — BEKTOp MapaMeTpoB pas3pesa, i - peryspu3upyroumii napamerp, Af — Bekrop
HEBSI30K My HaOII0IeHHBIMI U pacCYNTaHHBIMHU 3HAUCHHUAMH, R — hoxycupyrommii omepaTop.

IIpu paspaborke oOpaTHOW 3agadu 0coO0Oe BHUMAHWE YACICHO Y4YEeTy anpHOPHOU
nHpopMaIyK (Beca OTACIBHBIX H3MEPCHUH, THAIa30HbBI H3MCHEHHS ITapaMETPOB).

ZondST3D wucmosnb3yeT HpocToil M MOHATHBIN (opmar ¢ailna JaHHBIX, MO3BOJSIOIIHI

COYCTaTh pa3JIMYHbIC CHUCTCMBI HaOJIIOJICHUH Ha OJHOM y4acTKe. HporpaMMa IMO3BOJIACT



HUMIIOPTUPOBATh U OTOOpPAXKATh PE3YNIBTATHl M3MEPCHUI APYTUMH METOAAMH, YTO CIIOCOOCTBYET,
0oJiee KOMIUIEKCHOMY TIOAXOTy K HHTEPIIPETAINU TaHHBIX.

Iporpamma ZondST3D unpencraisier ymoOHBIA —amnmapar Ui aBTOMATHYCCKOW
HMHTEPAKTUBHOI MHTEPIPETAlMU JAHHBIX CEHCMOTOMOrpadHu, U MOXKET OBITh HCIOJIB30BaHA HA

IBM PC-coBMecTHMBIX IEPCOHANBHBIX KOMITBIOTEPAX C OTIEPAIIMOHHOI cucteMoir Windows.

CkopocTh ynpyrux BOJIH

CornacHo TCOPUHU YHIPYIrOCTHU, CKOPOCTHU CEeMCMUYECKUX BOJIH vy U 2 3aBUCAT OT INIOTHOCTH

Cpexsl £ U ee MOIynel ynpyrocta E u o.

E 1-o E 1
B p (Q+o)(1-24) s T \Jp2+e)

B ropHbBIX MOPOJax 3TU MapaMeTphbl OMPEACIIOTCS MHOKECTBOM Pa3sHOPOAHBIX (haKTOPOB —
JUTOJOTHYECKMM ¥ TPAaHYJOMETPHYECKHM  COCTaBOM, IIyCTOTHOCTHIO  (IIOPHUCTOCTEIO,
KaBEPHO3HOCTBIO, TPEIHHOBATOCTHIO), (ITIONIOHACKHIIIIEHHOCTBIO, BHYTPHILIACTOBBIM
JTABJICHUEM, BO3JICHCTBHAMH MeTaMop(hH3Ma M TEKTOHHWKH, TNTyOMHOW 3ajieTaHus, BO3PAaCTOM,
TeMITepaTypoi 1 TIp.

BivsiHHE IIIOTHOCTH Ha U3MCHEHUS CEHCMUYECKUX CKOPOCTEH B 11€JIOM HEBEJIUKO, TIOCKOJIBKY
B OOJIBIIMHCTBE TOPHBIX MOPOJ AMANa30H BapHAI[K INIOTHOCTH OTPaHUYCH Ipexaenamu ot 1.4 1o
3.2 r/cm’. MEHHMAJTbHBIC OTHOCHTEIBHBIC H3MEHEHHS P XapaKTEPHBI [T H3BEPKCHHBIX [TOPOJI,
MakCUMajbHble — JJIsI OCAaJO4YHbIX, HO M OHM He mpeBbimaT 20-30%. M3 cTpyKTypbl
BBIIICYIIOMSHYTEIX (OPMYJT CleAyeT oOpaTHas 3aBUCHMOCTB CKOPOCTH OT IUIOTHOCTH: €CITH
IUTOTHOCTH OTHOCHTEIIFHO YBENHUYHMBaeTCs (YMeHbIIaeTcs) Ha €20, a 3HAYCHUS YIPYTHUX MOIyIei
OCTAIOTCS HEU3MEHHBIMH, TO CKOPOCTH OTHOCHTENIBHO YMEHbInaeTcs (yBennauBaercs) Ha £/ 296,

Ilo skcHepuMEHTaNbHBIM JAaHHBIM, I OONBIIMHCTBA TOPHBIX IIOPOJ XapaKTepHa
HOIOKUTENIbHAS KOPPETIALHUS MEXKIY UX IIOTHOCTBIO M CEHICMUYECKMMU CKOPOCTAMM ¥y, U ¥, T.€.
GoJtee TIIOTHBIE TOPOABI OOBIMHO SABIIAIOTCA U 00JIee BBICOKOCKOPOCTHBIMH. Takas CHUTyaIus Kak
OyATO TPOTHBOPEYHT paccMaTpUBacMBIM (OpMyiIaM, OJHAKO 3TO HECOTJIaCHe — TOJBKO
Kaxkymieecs. JIejo B TOM, YTO C YBEIMYEHHEM IIOTHOCTH MOPOABI 2, KaK MPAaBIJIO, elle ObicTpee
BO3pacTaeT ee Moaylb FOHra £, B pe3ynbTaTe 4ero NpoOUCXOIUT yBEINIeHHe CKOPOCTEH Uy U V.
Monyns FOHra E B pasnu4HEIX TOPHBIX IOPOJax H3MEHSETCS Ha HECKOJIBKO IMOPSIKOB - OT
YPOBHS OKOJIO 10% MITa B ci1abbIx OCaHOUHBIX 00pa30BaHMIX JI0 YPOBHS MOPSIIKA 10° MIIa (106
Kr/cM?) B KDEIIKHX H3BEP/KEHHBIX MOPOJAX. 3a CUET 3TOro (pakTopa BETMUYHHBI CEHCMIUCCKHX
CKOPOCTEH MOTYT pa3nuyaThCs B AECSATKU pas.

Koa¢poumment ITyaccona ¢ Teoperrdyecku n3mMensercs B auamaszone 0-0.5. K neBomy npenery

MPUOIMDKAIOTCST YIIPYTHe CBOMCTBA JKECTKMX KPUCTAJUIMYECKUX MOPOA, K MPaBOMY - MATKHX



INIACTUYHBIX OTIOXKEHWH. B KMAKHX HeCXKHMaeMbIX cpefax, e OTCYTCTBYIOT AehopMaiuu
caBura, ¢ = (0.5. B GonpmmHCTBE TOpHBIX MOpox ko3¢ duuent [Tyaccona umeer 3Ha4eHHS OT
0.15 no 0.35, 1. e. BappUpyeT OTHOCHUTENBHO cpenHero 3HadeHus 0.25 B mpenenax Bcero =0.1.
OnHako B (OpMyIEI, ONpENENsIOMHe ¥, U ¥;, BENMUHHA O BXOJAUT TaKUM 00pa3oM, UYTO Jaxe
HeOOoJbIINe ee BapHalny CHIBHO CKa3hIBAIOTCS HA 3HAYCHHUIX CKOPOCTEH.

Bo3neiictBue Ha ympyrue CBOWCTBA TOPHBIX MOPOJ MHOXKECTBA XapaKTEPHBIX (DaKTOPOB
NPUBOAMT K TOMY, 4YTO HE CYIIECTBYeT OJHO3HAYHOW CBS3M MEXKIY T'COJIOTHYCCKAM
oTpeIielIeHIeM ITOPOABI U €€ CKOPOCTHOM XapaKTEepUCTHKOI: COBEPIIEHHO pa3HbIe HOPOIBI MOTYT
UMETh OJMHAKOBBIE 3HAYEHHUs CKOPOCTEH, a MOpOABl OJHOTO HAa3BaHHMSA MOTYT CYLIECTBEHHO
OTJIMYATHCS IO CBOMM CKOPOCTAM. [103TOMY AJIsI pa3iuyYHBIX TOPHBIX MOPOJ MIIM MX KOMIUIEKCOB
MOXHO yKa3aTbh TOJIBKO TpeJielibl BEpPOATHBIX 3HaU€HHI CKOpoCTeil.

CKOpOCTh TPONOJBHBIX BOJH B PBIXJBIX IOPOJAX CaMOil BepXHEW BBIBETPCHHOH YacTH
paspe3a OOBIYHO He mpeBbImIaeT 1 kKM/c. B KOPEHHBIX TEPPUTEHHBIX OTIOXKEHHAX OHA PEIKO
HPEBHIIAET 4 KM/C, @ B KAPOOHATHBIX U THAPOXUMHYECKUX IOPOJAX MOXKET YBEIMYUBATHCS JI0 6

KM/C. B mn3BepKEeHHBIX M MeTaMOpP(HYIECKHX IOpPOoJax ¥, IOCTHTraeT 6.5-7 kM/c, B IEIOM

=l
BO3pacTas ¢ yBEJIMUCHHEM UX OCHOBHOCTH M CTEIIEHH MeTaMopdu3Ma. Y MOJOIIBEI 3 MHON KOPHI
(rparrEl MOXOpPOBUYHYA) BEIUYMHA ¥y, CYJS MO OLEHKAM CKOPOCTEH MpEeNOMIICHHOH BOJHBI,
npocturaer 8 km/c. IlpaBna, BEIIECTBEHHBIH COCTaB MOPOA HA 3TOH TIIyOMHE JOCTOBEPHO HE

HU3BCCTCH.

CKOpOCTI/I TIOTICPEYHBIX BOJH B ICJIOM HU3MEHSAIOTCSA COTJIACHO CO CKOPOCTAMH NPOJOJJIBHBIX

v
BOJIH. TeopeTnyecku OTHOUICHHE ¥ = = fv MOJKET HaXOJUThCs B mpenenax ot 0 (dirouasl) no
»

1 ,‘\.’E = 0.7 (B cnyqae ¢ = 0). B OONbIIMHCTBE KOHCOJHIMPOBAHHBIX IIOPOJ| BEIWYMHA ¥
cocrasisieT 0.4-0.6, 4T0 COOTBETCTBYET Ml & nuama3oHy 3HadeHuil 0.4-0.2. OpgHako B OYEHBb
PBIXJIBIX TECYAHO-TJIMHUCTBIX 00pa30BaHMUAX BEJIMYMHA ¥ MOXeT coctaBisaTh 0.2-0.3 u gaxke
MEHbIIE. B 1IenoM 3akOHOMEPHOCTH PAaCIPENENIEHNS ¥y, U3YHEHBI XYHKE, HEM V.

ITopoasl OAHOTO JHUTOJIOTMYECKOTO COCTaBa MOTYT 3aMETHO OTIMYATHCS MO CEHCMUYECKUM
CKOpPOCTSIM M3-32 CBOEW BHYTPEHHEH CTPYKTYpBI, OOYCIOBICHHOH YCIOBHAMH (OPMHUPOBAHMS.
OTo XOpoLo 3aMETHO Ha TEPPUIeHHBIX IOpoAax, oO0pa3oBaBIIMXCS B  pa3HOU
THAPOIMHAMUYECKOH 00CTaHOBKE: OTIOKECHUS, BO3HHUKIINE B HU3KOIHEPTeTHIECKOH 0OCTaHOBKE
menbGoB U TPaHyJOMETPUUECKH OoJiee OAHOPOJHBIE, OOBIYHO MMEIOT CKOPOCTH MEHBLINE, YeM
OTJIIOKCHUS, HAKOIUICHHBIE B  BBICOKOYHEPIETHUECKOH  NPHOpPEKHOM  0OCTaHOBKE U
TPaHyJIOMETPHUECKH  MEHee  OTCOpTHUpoBaHHBIE.  OTHOCHTENPHO  HH3KOCKOPOCTHBIMHU
OKa3bIBAIOTCS OPraHOTeHHbIe KapOOHATHI, TI0 CPABHEHHIO C XEMOT'€HHBIMH.

OueHb CcymecTBeHHBIM (paKTOPOM JUIS BEIWYNH CEHCMUYECKUX CKOPOCTEH SIBISETCS CTENCHb
IIyCTOTHOCTH FOPHBIX MOPOJ, MPEXKAE BCEro — UX MOPUCTOCTU. IIpu mpounx paBHBIX yCIOBUSX, C

YBCJIHMYCHUCM TIOPUCTOCTH MOPOABI CeMCMUYECKHUE CKOpPOCTU B HeH YMCHBIIAKOTCA. OTta



3aBHCHUMOCTb Haubojiee BbIpAKEHa B TEPPUTEHHBIX OTIOXKEHHSIX, Yy KOTOPBIX BEIMYHHA
nopuctoctd MoxeT npocturatb 30-40%. Takume mnoponbl, OCOOCHHO TIECKM M TIECUAHHKH,
paccMaTpUBAaIOT KaK TeTEPOTeHHBIE Cpelbl, COCTOSIINE W3 TBEPAOTO CKenera (3epeH) W mop,
3aI0JIHEHHBIX (QIIOUAOM (KHIKOCTBIO, Ta30M M MX cMechlo). s mogoOHONH MOJAEIH CKOPOCTh
v, OLEHUBAETCS NPUOIMKEHHBIM SMIMPHYECKHM COOTHOIIEHHMEM, H3BECTHBIM KaK ypaBHEHHE
CpETHETO BPEMEHH:

1k, 1-k,
—= V_¢| + o e k- K03QOUIMEHT TOPUCTOCTH, Uy U ¥y, — CKOPOCTH HMPOJOJBHBIX BOJIH
el T

B TBEPJIOM CKeJIeTe U (ITIOMIIE COOTBETCTBEHHO.

3aBHCHMOCTb ¥, (K} MMeeT SKCIOHEHIMANBHEI XapakTep. Hammuue BO BIAaroHaCHICHHBIX
mopojiax Bo3ayxa (Ta3za) MPHUBOJUT, BCICIACTBUAE €ro OOJBIION CXHUMAEMOCTH, K YMEHBIICHUIO
00IIel ynpyrocTd MOpoAbl U YMEHBIICHUIO CKOPOCTH B Heil. IIpy MONHOM HACBIIIEHUH TIOP
BOJIOM NPOMCXOAUT PE3KOE YMEHBIIEHNE CKUMAEMOCTH MOPOABI U CKaYKOOOpa3HOe yBEIHMUCHHE
CKOPOCTH ¥,,. Ha CKOpPOCTH HONEPEYHBIX BOJIH ¥, CTENEHb BOJOHACHILIEHHOCTH IIPAKTHYECKH HE
CKa3bIBaeTCS. JTOT 3((HEKT UCTIONB3YIOT VIS ONPEAeIeHHs CeHCMOpa3BeIKOH ypOBHS (PYHTOBBIX
BoJ (YI'B) B pBIXJIBIX OTJIOKEHUSX.

3amep3aHne BOIBI, Haxomdlleiics B IOpaxX, KaBepHaX, TPCIIMHAX, BBI3BIBACT pE3KOe
BO3PaCTaHUE CEMCMUYECKUX CKOPOCTEH B MOPOJE, IIOCKOIBKY CKOPOCTD ¥y, BO JbAY IIOYTH B 2.5
pa3a BbImle, YeM B Boje. B 3aBUCHMOCTH OT MOPHCTOCTH, OTHOCHTEIBHOTO COJCPIKaHUS
3aMep3lieil U Hezamep3liell BOAbI, € MHUHEPAJIH3alud U TeMIepaTypbl CKOPOCTh HPOJOIBHBIX
BOJIH MOJKET BO3pacTarh Ha 1-2 kM/c. DTO CYIECTBEHHO N3MEHSIET CKOPOCTHBIE XapaKTEePUCTUKH
BEpXHEH wacTH pas3pe3a B 30HAX PACHPOCTPAHCHUS MEP3IBIX MOPOA: 37eCh HAOIIOJAeTCs Tak
Ha3bIBaeMas MHBEPCHSA CKOPOCTEH, KOT/a OT MOBEPXHOCTH Ha HEKOTOPOM WHTEpBaie TITyOWH
CKOPOCTH YMEHBIIAIOTCS [0 Mepe Mepexoia 0T MEP3bIX K TaIbIM OTI0KEHUSIM.

JInst 0caiouHBIX ITOPOJ] XapaKTepHO OoJIee MiIM MEHEe CYIECTBCHHOE YBEIMYCHUE CKOPOCTH C
IIIyOMHOM MX 3aJleraHusl M3-3a POCTa TOPHOTO JaBleHHS. DTO 00YyCIOBJIEHO, C OJHOH CTOPOHBI,
YMEHBIIEHUEM MOPUCTOCTH, YTO COTNIACHO (5) yBENMUMBAET V,, MOCKOIBKY ¥:>¥4. C npyroi
CTOPOHBI, CKOPOCTH ¥, 3aBHCHUT OT IUIOIIAJM CONPUKOCHOBEHUS COCETHHX 3€peH MOPOJIHL,
KOTOpasi BO3pACTaeT C yBEIMUYCHHUEM JaBJIEHHs, YTO MPHUBOAUT K yBenuueHuro moayias FOxra u,
COOTBETCTBEHHO, CKOPOCTEH ¥ M ¥,,. BospacTaHue ckopocTeii ¢ rimyOuHo# Hanbonee BLIPAKEHO Y
TEPPUTEHHBIX MOPOJI, OTIMYAIOIINXCS BHICOKOW HAa4YaJbHOW MOPHCTOCTHIO. B MeHee MOpHCTHIX
KapOOHATHBIX OTIOKEHHSIX 3TO CBOWCTBO MPOSBIAETCSA 3HAUYMTENBHO ciadee, a Y XeMOTE€HHBIX
[IOPOJ] OHO NPAKTUYECKU HE 3aMETHO.

Ilpn omMHAKOBOM BEUIECTBEHHOM COCTaBE M PaBHOI IIyOMHE 3ajieraHust Ooyiee ApEBHHE
MOPO/BI  OTJAMYAIOTCA OoJiee BBICOKUMH  CKOpOCTAMH. Takod dddekT o0bsicHAETCS
JUTUTEFHOCTBIO  BO3JICHCTBHSL NPOLECCOB JHareHe3a, Meramoppu3Ma ¥ TEKTOHHYECKUX

HANpPSOKCHUH, KOTOpBIE JEeNafoT MOpoAsl 0Oojee JKECTKIMH M yHPYIHMH. 3aBHCHMOCTH 3Ta



JIOBOJILHO cJiabasi: CKOPOCTh BO3pAacTaeT MPUOJIU3UTEILHO KaK KOPEHb IIECTOW CTENeHH U3
a0COIFOTHOTO BO3pacTa OTJIOKCHHUH.

B moOpHUCTHIX OTIOXKEHUSX Ha 3HAYUTEIBHBIX TTyOMHAX CKOPOCTH 3aBHCUT OT COOTHOLICHUS
BHEIIHEro0 re0CTaTHYECKOTO JIABJICHUS CO CTOPOHBI BBINIEIESKAIICH TOJIIM U BHYTPUILIACTOBOTO
JaBieHus GIIrouaa, 3amoHsoero nopel. [lepBoe, yMeHbIasi TOPUCTOCTD, IOBHIIMIAET CKOPOCTD.
Bropoe, co3aaBast pacnop 3epeH HOPOJbl, MPENSATCTBYET COKPALECHUIO MOPUCTOCTH U CHHUXKAET
cKopocTh. DPPEeKTUBHOE JaBJICHUE, ONPEIEISIONICe BEINIUHY CKOPOCTH, MPAKTHUYECKU PaBHO
pPa3HOCTH BHENIHETO M BHYTPEHHErO JaBJeHWH. B HEKOTOpHIX ciydasx OTTOK ¢uronjga u3
MIECYAHUCTBIX  OTJIOKEHWH TOJ  JCWCTBHEM  TeOCTATHUECKOTO  JIaBJICHHS  3aTpyqHEH
SKpaHHUPYIOIIUM  JeHCTBHEM BMellamomeil riauHucToi  mopoasl. [lo 31Ol mpuumHe
BHYTPHIUIACTOBOE JIaBJICHHE OKA3bIBACTCS BBIIIE, YEM HOPMAJIbHOE THIPOCTATUYECKOE JaBIICHHE
Ha JJaHHOH IJIyOUHE, a CKOPOCTh ¥y, B IUIACTE — HMYKE HOPMAIILHOTO YPOBHSL.

30HBI TEKTOHMYECKHMX HAPYIICHWH XapaKTepU3YOTCS 3HAYUTENIbHBIM  yMEHBIICHHEM
celiCMUYeCKUX CKOPOCTEH, KOTOpOEe MOXKET cocTaBiATh A0 30-40% u Oonee, B 3aBUCHIMOCTH OT

creneHu jae3uHTerpanuu mopoia. OObIYHO 3TOT APQPEKT CHUIIbHEE BBIPAKEH JUISl MOMEPEUHBIX
. v
BOJIH, MOJTOMY OTHOUIEHHE CKOPOCTEH ¥ = "%/}, B 30HAX TEKTOHHYECKOIO HApYIIEHHS,
B

Pa3yIUIOTHEHUS ¥ TPEIIMHOBATOCTH TOPHBIX MTOPOJI UMEET MOHKEHHOE 3HAUCHHE.

[Ipy HEW3MEHHOM JIUTOJIOTUYECKOM COCTaBe IUIACTA OCANOYHON IMOpOABl B HEM MOTYT
HabmonaThes JarepanbHble (OOKOBBIE) M3MEHEHHS CKOPOCTH, CBSI3aHHbIE C IUIMKATHMBHBIMU
CTPYKTYpHBIMH (opmamu. Yamie oTMedaeTcss yMEHBIIEHHE CKOPOCTH K CBOJOBBIM YacTsM
MOTHATUHN, Te CHIIbHEE pa3BUTa TPEIIMHOBATOCTH MOopold. Ho MoXeT MMeTh MeCTO W JIOKHBII
3¢ ¢eKT, BEI3BaHHBII MOBBIIICHHBIM THHAMOMETaMOP()H3MOM B CBOJIOBBIX YaCTAX CKIIAJIOK.

DKcIIepUMEHTaNbHbBIE JaHHbIE CBUAETENBCTBYIOT O TOM, UYTO BapualMid CEHCMHYECKHX
CKOpOCTE MOTYT 0TOOpa)kaTh U3MEHEHHS HANpPsDKEHHOT'O COCTOSIHHUS MAacCHUBOB I'OPHBIX MOPOI.
B wactHOCTH, YMEHBIIIEHHE CKOPOCTEH U MPOSBICHUE UX aHU30TPOITUH MOTYT OBITh MPUYPOYEHBI
K 30HaM Pa3yIIOTHEHHUS U TPEIIMHOBATOCTH TOPOJ TEKTOHUYECKOTO MPOUCXOKICHHUS.

JIpyruM Ba)XHBIM CBOMCTBOM, KOTOPOE HEPEIKO OOHAPYKUBASTCS B MACCHBAX TOPHBIX TOPOJI,
SIBISICTCS. aHU3OTPONHS WX YIOPYTHX CBOWCTB, MPHBOAANIAS K 3aBUCHMOCTH BEIHYHH
CeliCMUYeCKUX CKOpOCTeH OT HampaBieHus. Takod J(PQPEeKT BO3HHUKAeT Kak 3a CHeT
TOHKOCJIONCTOH  CTPYKTYpPBl OTJIOXKEHHWH, TaKk W BCIEACTBHE pa3BUTUS MPOCTPAHCTBEHHO
OPUEHTUPOBAHHON TPEIMHOBATOCTH T'OPHBIX MOpoJ. COIJacHO 3KCHEPUMEHTATIbHBIM JaHHBIM,
Cpely JIUTOJOTHYECCKA OJHOPOJHBIX TOJI HAWOOJbIICH aHU30TPOIUECH XapaKTEePU3YIOTCS
TJIMHUCTBIE OTJIOKEHUS, KOTOPhIE OTJIMYAIOTCS YMOPSAOYEHHOUW uelryifuaTtoil Tekctypoi. B HuX
JUIS TIPOJIOJIBHBIX BOJIH k?, nocturaer 3HadeHuil 1.2-1.5 u Oonee. B mecuanukax k;, penxo

npeBsimaeT ypoBeHb 1.1-1.2. KapOoHaTHBIE OTJIOXKEHHS WMEIOT ClIa0yl0 aHH30TPOIHIO



ckopocTeif. [l monepedHsIX BOJH aHM30TPOIHMS OOBIYHO BBILIE, YeM Ul MPOAOJIBHBIX BOJH B
TeX JKe pa3pe3ax.

Jpyroii NpUYMHOM AHMU30TPOIUM CEHCMHUYECKMX CKOPOCTEH SBJIAETCS HWHTECHCHUBHAs
TPEIIMHOBATOCTh TOPHBIX MOPOJ, Hapyllaromias CIUIONIHOCTh MX MHHEpaIbHOTO ckenera. lIpu
HQJIMYUU CUCTEMBl TPEIIUH OIpPEJEICHHOTO HANpaBICHUs CKOPOCTb BOJH BAOJIb HErO
MaKCHMalbHa, a MOMepeK — MUHUManbHA. OnpenenseMsrii KO3(QGUIINEHT aHU30TPOIIMU 3aBUCHT
oT (GopMBI M OTHOCHTENBHBIX Pa3MEpOB TPEIIMH IO CPaBHEHUIO C Mpeobiamarorieil JAIMHOMN
BOJIHBI, & TAaKXX€ OT YINPYrMX CBOWCTB 3anonHuTens TpemuH [boranuk I'H., T'ypsuu H.J.

Ceiicmopassenka. 2006].

YcraHoBKa M yJAajieHHe POrPaMMbl

IIporpamma ZondST3D mnocraBisietcss 4Yepe3 HHTEPHET. B KOMIUIEKT MOCTABKH BXOJHUT
Hacrosiee PykoBoactso. [locnennue oOHOBIEHHS TporpaMMbl Bel MokeTe 3arpy3uTh Ha caiire:
www.zond-geo.ru.

JU1s yCTaHOBKM HPOrpamMMbl MEPENMIINTE MPOrpaMMy B BBIOpaHHYIO IHpeKTopHio. J{ist
YCTaHOBKH OOHOBJICHHS, IPOCTO 3alUIINTE HOBYIO BEPCHIO IIPOTPaMMBbI IIOBEPX CTapoil.

INepen mepBBIM 3aMyCKOM IPOTpPaMMbI HEOOXOANMO YCTAHOBHUTH JpailBep 3alUTHOTO KIF0Ya
SenseLock. ns storo otkpoiite mamky SenseLock (mpaiiBep MoxHO 3arpy3uTh ¢ caiita) u
sanyctute (aiin InstWiz3.exe. Tlocnie ycraHOBKH JpaiiBepa BCTaBbTe Kirod. Eciu Bce B mopsiake
B HIDKHEH CHCTEMHO#! IIaHeN N MOSBHUTCS COOOIIEHHE, YTO K04 0OHAPYKEH.

Jnst ynaneHust IporpaMMBl COTpUTE paboYHii KaTaor MPOrpaMMBI.

TpeOoBanus kK cucreme

Iporpamma ZondST3D MoskeT ObITH YCTAHOBJIEHa Ha KOMIILIOTEPE C ONEpanuoOHHONW 64-
6utHOM cuctemoit Windows 7 u BbIme. MUHIMAaNbHBIE TapaMeTPBI CUCTEMSBI: TIporieccop P V-2
I'Tu, 416 mamsatu (pexkomenayercs He menee 171°0), paspemenue sxpara 1024 X 768 (ue ciemyet
M3MEHSATH paspelieHre IKpaHa B pexnume paboTsl ¢ JaHHBIMH), IBETOBOI pexxuM - True color.

Tak Kak MporpaMMa HCIOJIB3YeT PECYPChl CHCTEMHOTO peecTpa, B cuctemax Bbiire Windows
XP ee cremyer 3amyckaTh OT WMEHH aJMHHHCTpaTopa (IpaBoil KHONKOH MBIIIM Ha 3HAYOK

IPOTpaMMBI — 3aITyCTHTH OT IMEHU aIMHHHACTPATOPA).



EauHuubl usmepeHuns

I'eomerpuyeckne eIMHHULBI (KOOPAWHATHI HMCTOYHHUKOB M IPHEMHMKOB, Tomorpadus)
MeTpBI.
Enuuunpl BpeMeH NepBbIX BCTYILUICHUN — MAJIMCEKYH/bI.

Enunuist CKOpPOCTH CEHUCMHUYECKUX BOJH — KIWJIOMETPbI B CEKYHY.

MoayJiib NMKHPOBAHUSA CEHCMOTPaMM

Ilempto 0OpaOOTKM TONEBBIX MAHHBIX SBIAETCSA TOJydeHHEe TromorpadgoB BpeMeH (Win
aMIUTUTYZ) TIEPBBIX BCTYIUICHUH IeneBOil BoMHBL st Hawana mporecca oOpabOTKH TMOJIEBBIX
MaTepHaIoB HEOOXOoAMMO WMMeTh Gaitn wian (aiyiel mojeBbiXx HaOmonenui gopmara SEG-Y
Y(SEG2). Ipouecc NMKHPOBaHHS ITOJEBBIX CeiicMOrpaMM MPOU3BOIUTCS B CIIELUATBHOM MOJIYIIE

(puc.1), koTopelii BBI3bIBaeTCs myHKTOM Trace editor (Moxy/b MAKHPOBKH) IJIABHOIO MEHIO

nporpaMmbl HUJIA KHOIKOM Ha TaHeIu HHCTPYMCHTOB m& . Ilocne BBI30Ba MTaHHOTO MOoayJia

HEOOXOAMMO 3arpy3uTh B HEro IMOJNEBBIC CEHCMOTpPaMMBl M MPHCTYIHTh K IIPOIECCY

NUKUPOBAHUA.
W
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Puc. 1 PaGouee okHO MOxyJisi MUKHPOBaHus ceiicmorpamm Trace editor

OKkHO pa30uTO Ha ABE YacTU: Tpad OTOOpakeHHs ceicMorpaMM (clieBa), MHOTOBKIIAIOTHAS

CeKIUs Ul HACTPOHKU M 0TOOpaXKeHHUsI MapaMeTpoB CUCTEMbI HAOMOIeHN It (CTIpaBa).



HauaJjio padoTsl ¢ MoxyjiemM

PaboTa HaumHaetcsi ¢ OTKpbITHs (aiina win Heckonbkux daitno SEG-Y(SEG2) wn daiina
npoekra. Cpa3sy mocie 3arpysku ¢aiina mnosisiasercs auanor Show parameters for every file
(Moxkasatp aeranpHy0 HHbOPMaLHIO [T Kaxaoro ¢aitna). Ecian Haxars YES, TO MOSBUTCS OKHO,
B KOTOPOM MOJIB30BaTENIO MpEeJIaraeTcs BEIOpaTh HyKHBIE CEHCMOTPACCHI U 331aTh KOOPIMHATEI
HNCTOYHHKOB ¥ TPHEMHHKOB, €CIIM 3TO HEOOXOAMMO (KOOPAMHATH MPHEMHHKOB M HCTOYHHKOB

MOJKHO 33/1aTh IT03/1Hee), (puc. 2).
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Puc. 2 OxHo BbIOOpa celicMOTpace M YCTAHOBKH KOOPAMHAT.

[epen 3arpyskoii SEG-Y ¢aiinoB Heo0X01uMO yOeIuThCs B MPABUIBHOCTH HACTPOEK YTCHUS

*
daitna B (Gonee moapo6HO onucano B pasjene Juanoz ouwux nacmpoex umenus aiina).

IIaHeJ b HHCTPYMEHTOB OKHA NMKHUPOBAHUSA CEHCMOrPpaMM

ITanens HHCTPYMCHTOB CIIY)XXUT IJIsA 6BICTpOl"O BBI30Ba HamOoJiee YacTo HCIIOJIb3YCMBIX B

Moayie pyHKImiA. OHa COAEPIKUT Clieayronue PyHKIMOHALHBIC KHOTIKH (CJIeBa - HAMPABO):

OTKpBITH (aii nin Habop (aiinoB moseBsIX JaHHBIX popmara SEG-Y

(SEG2) wu pabouwmii mpoext BIN3.

¥

Br13BaTh JOIIOJITHUTCIIBHOC IMTOJMCHIO 6LICTpOl"O JA0CTYyNa K pa3JInIHbIM

HACTPOHKaM.




BKIIOUNTh pPEXMM YBETHUYCHUS/BBIICNCHUS YyYacTKa CEHCMOTPaMMBL.
Beinenenye ocymecTBIsETCS PE3UHOBBIM IPSIMOYTOJIBHUKOM C IIOMOIIBIO
Mmbimy. ITocne akTMBauK JaHHOTO PEKUMA MOSIBIAIOTCS JBE CIEIYIOLINE

KHOIIKH.

YcraHOBHUTh pabodee OKHO IaHHBIX. Pa3Mephl OKHA 3aal0TCs B PEKUME

@. Pabouee 0kHO HCTIONB3yeTCS IPH GUIBTPALIMT U

aBTOMACIITaOMPOBAHUH ceiicMoTpacc.

IepeiiTu K IpenbIIyIIEMY YYaCTKY BBIIEICHUS CEHCMOIPAMMBL.

BKJIOYHTh PEKMM TMKMPOBAHHS IEPBBIX BCTYMICHHH. BHIGOP MepBBIX

BCTYIUICHUH OCYIIECTBISIETCS J€BOW KHONMKOW MblmH. Hakatue mpaBoit
KHOIIKA MBIIIA  yJaJiseT BbIOpaHHOE 3HA4YeHHWE Ha rojorpade.
TpaccupoBaHue MPOU3BOJUTCS B OOBIYHOM HWJIM TOJTYaBTOMATHUCCKOM
pexumax. Ilocme axkTHBaUMM [NAHHOTO peXHMa TOSBISIIOTCS JIBE

CJICAYIOIINE KHOIIKH.

Bxirouaer pesxum Multipicking. TpaccupoBka npu 3TOM IIPOM3BOANUTCS
ABTOMAaTHYECKH, OT IIEPBOM 10 BTOPOM HAKATOM Ha ceiicMorpamme
touke. [TyTh TpaccupoBkHM 0TOOpa)kaeTcsi B BUIE JIMHUH, COEIUHSIIONMIEH
MEePBYI0 HAKATYIO TOYKY U TeKyllee MoJiokeHne Kypcopa. Eciu BeiOpaH
omuH u3 pexxumoB multipicking, To BmMecto muaME 0TOOpakaeTcs mooca,
B KOTOPO# MPOU3BOMUTCS TMOKCK U MPEABAPHUTEIbHBIE 3HAYEHUS BPEMEH
(B Bume kpyxkoB). lllupuHa MOJOCH MOWUCKA PETyIHPYETCS KOJIECOM

MbIIIH (C HAXKaTON KHOMKOI Ctrl).

Ommust  Autopicking. Bkmowaer mpouenypy aBTOMATHYECKOTO
YTOYHEHUS IIOJIOKCHUH BpeMeH IEepBbIX BCTYIUICHHH 10 OZHOMY W3
3aaHHbBIX KpuTepueB. B pexume Multipicking, mpouenypa npumensercst
KO BCeM BpeMeHaM (TOMaJalolliM B MOJOCY) Ha 33JlaHHOM  Y4YacTKe,
WHayYe I[OWCK MPOM3BOAMTCS B MpeAenax BbIOpaHHOI Tpacchl (OKHA
BbIOOpa). [iist Autopicking BaskHO MPaBHIBHO BBIOPATH IIMPHHY HOJIOCHI
(WM OKHa) B KOTOPOM MPOU3BOAMTCS TMOMCK PEILICHHs MO 3aJaHHOMY
KPUTEPHIO (PEryIUpyeTcsi KOJIECOM MBILIN ¢ HAXaToi KHOMKOM Ctrl).
Kputepuii BbIOOpa 3aaeTcsi BO BCIUIBIBAIOIIEM MEHIO, KOTOPOE MOKHO
BBI3BaTh HAXKATHEM MPABOI KHOTIKH.

JoctymnHbie KpUTEpUU:
To null: mouck nepexona HyJIeBbIX WIH ONU3KHUX K HYTEBOMY 3HAUCHHIA B

okHe/Tiooce BbIOOpa M YCTAHOBKA Ty/a MEPBbIX BCTYIUICHHH (IMKUPOBKA

[

Mpumeuanme [U1]: U sropsix u
TPETBUX




no ¢ase).

To extremum: TOMCK MaKCHMAJIBHOTO TI0 MOJYIIO 3HAYEHHS B
okHe/Tosoce BBIOOPA M YCTAHOBKA TY/IA IEPBBIX BCTYILIEHHIA.

To maximum: moMcK MakCUMaJbHOIO 3HAUEHHUs B OKHE/TIONOCE BEIOOPA U
YCTaHOBKA Ty/a IIEPBBIX BCTYIIEHUH.

To minimum: MOKMCK MUHMMAJLHOTO 3HAYEHHS B OKHe/TIOJN0Ce BBIOOpa U
YCTaHOBKA Ty/a IEPBBIX BCTYIIEHUIA.

To best correlated point: momck o6iacTeil HamiIydmield KOPPEIALUH C
COCEIHMMH TPACCaMU U YCTAHOBKA TY/Ia MIEPBBIX BCTYILIEHHIA.

Move to reciprocity point: eciu s 3agaBacMOro 3HA4YEHHs HMEETCS

Ha3HA4YCHHOC B3aMMHOEC, NX BPECMCHA 6yJ1yT OCpPCOHATHCH.

BKJIIOUUTD PEKUM ONPEICICHUS CKOPOCTH MEXIy ABYMsI Toukamu. Jlist
OMpe/eieHHsT CKOPOCTH, HAa BBIODAHHOM yYacTKe CEHCMOTPaMMBL,
HEoOX0MMO BBIOpATh MOJIOKCHUE MEpBOM Touku. Jlanee, He OTHycKas
KHOTIKY, MBIIIM TepeMelIaTh Kypcop B HYKHYIO IMO3HIHWIO. 3HaueHHE
CKOPOCTH OyZeT 0TOOpakaThCsl B MAHENM CTaTyca OKHA (BTOpasi CEKLHs).
[lepen ompeneneHueM  CKOpPOCTH

ybemurech, YTO  KOOPAHHATHI

TMPUEMHUKOB 3aJ1aHbI ITIPABUJIBHO.

178

Br13Bath Jauajor (bnnyrpauvm JaHHBIX.

&

OTMEHUTD Pe3yNbTaThl QUIBTPALIMH WIN BEPHYTHCA K UCXOTHBIM

JIAHHBIM.

sk anid hd

BeIOpaTh akTHBHYIO ceiicMOrpaMMy W3 cHHCKa. B crmcke HaxomsTcs Bce

CcelcMOrpaMMBI ITPOEKTA.

Good

3a}IaTL OLCHKY Ka4deCTBa IMHUKUPOBKHU IJIsd }IaHHOﬁ CeﬁCMOl"paMMLI. OTta

OLICHKa OyJeT NCIIONb30BaHa IIPU HHBEPCUH.

=

Co3gath cuCTeMy HAOMIOAEHHA ©W MOAEIb M TEPEUTH B OKHO

MOJCIUPOBAHNA U NTHBEPCUU TaHHBIX.

OOGHOBUTH NMUKUPOBKHU JId TEKYLICTO IIPOCKTa u Hepef/lITI/I B OKHO

= MOJICIMPOBAHUS U MHBEPCUU IaHHBIX. [IpM OOHOBIEHWH MUKUPOBOK HE
cJeyeT U3MEHATh T€OMETPHUIO CUCTEMBI N3MEPEHHUI.
.
ITonpaznen O0IIMX HACTPOEK CONEPIKHUT CIEAYIOLINE OTILIUH:

=3

Hactpouts mapameTps! uteHus daiina (moapodHee)




BeI3Bath auanor rpaguuecKux HACTPOEK ceiicMoTpace U rogorpados

H
(moapobuee).
Bei3Bate quanor HacTpoliku MacmraboB M Mmuting’a ceiicMorpamMmel

(monpoGuee).

BbI3BaTh Auanor HaCTPOHKU rpadUuecKuX MapaMeTpOB MOAJIOKKH.

€l

Bxinrouuts PEXKUM BBIACIICHUSA AKTUBHOM TpaccChl C IIOMOIBIO MBIIIH.
AxTHBHaAsS Tpacca MOJACBCUYNBACTCA APYTUM BETOM U h)I/ICyCTCSI

nocnenneid. He clieyeT HCIomb30BaTh TaHHBIA PEXKIM BO BPEMs

(

Mpumeuanue [U2]: He nonsin

MMUKUPOBAHUA, T.K. OH 3aMCUISICT pa60Ty nporpaMmal.

IMoka3bIBaTh MEPEKPEIINBAOLINECS JIMHHUH, CIICAYIOLINE 32 KypCOPOM.

[oka3aTh MO/IOKKY, H300DPaKAIONIYI0 CEHCMOrpaMMy B

HHTCPIIOJIAITUNOHHOM BI/Iﬂe.‘

Pa3BCpHyTB CeﬁCMOTpaCCLI Ha ACBSIHOCTO I'palyCoOB. B 3aBucumocTu ot
THIIA JaHHBIX y,E[O6H0 HCIIOJIb30BaTh BEPTUKAIIBHYIO UIIN

TOPU30OHTAJIBHYHO OpUEHTAllUIO CeﬁCMOI‘paMMH.

IMoka3zats mpodrure MOmHOCTH ceicMoTpacc. MOIHOCTE XapaKTePH3YIOT
SHEPIuI0 ceilcMoTpacchl, KOTOpass H3MEHSETCs B 3aBUCHUMOCTU OT

yAaJC€Hus OT UCTOYHHUKA.

MeH10 GpyHKIUI OKHA MMKUPOBAHUSA CEHCMOrPpaMM

Hmxe TNEPEYUCIICHbI Ha3BaHU IIYHKTOB MEHIO 1 UX Ha3HAYCHHEC!

OTkpbITh (aitn(br) nosieBbIx AaHHBIX Gopmara SEG-Y(SEG2)

[

Mpumeyanue [U3]: B Buje nepMeHHbIX
IJIOTHOCTEH

File Open SEG-Y/Project ]
wii pabounii mpoekr bin3.
Jlo6aBuTs maHHBIE B paboumil mpoexT. ONmus CIIyXKHT IS
File Add to project 0OBbEeIMHEHHS JaHHBIX MMOJYYCHHBIX B Pa3HOE BpeMsi B OJMH
HPOEKT.
. ) CoXpaHHUTh JaHHBIE, PE3YyNIbTaThl 00PaOOTKH, KOPPEIISLIUH
File Save project
BOJIH U PAa3IHYIHBIE HACTPOHKH B pabounii mpoext BIN3.
File Close project 3aKphITh BCE celicMOrpaMMBbl pabovero mpoeKTa.
File Print preview BeI3BaTh Auaor meyat# ceicMOTrpaMMEL.
Junanor HacTpoOWKM mapaMEeTpOB CHCTEMbI HAOIIIOJICHUS.
) OueHp Ba)XKHO 3aaTh TUI CHEMKH HEMOCPEACTBEHHO MEpen
Settings Survey type

MCXKCKBA)XMHHBIMH JJTaHHBIMHA.

MPOLIECCOM THKUPOBKH, OCOOCHHO, €CJiM paboTa BEAETCS C




Pa3BepHyTh celicMorpamMmy Ha J€BSHOCTO TIpanycoB. B

3aBUCUMOCTH OT THUIIA JaHHBIX yI[06HO HCII0JIB30BAaTh

Settings Change orientation BEPTUKAIBHYIO WIH  TOPU3OHTAIBHYIO OPUEHTALHIO
celicMorpaMMel. JlyOrmupyeT om0 rH’H’ .
BeI3BaTh auanor rpa)MuecKX HACTPOEK MHTEPIOISIIUOHHON
Settings Background settings @
NoJUI05KKU. JlyOGupyeT onuuio
IToka3aTh TOMIOXKKY, H300pa)aloIIyl0 CeHcMOrpaMMy B
Settings Show background
MHTEPIOJIAIMOHHOM Bujie. JlyOoaupyer onuuio = .
. BbI3BaTh [uanor HACTPOWKM 3aluBKKM  3aaHero (hoHa
Settings Background color
celiCMOTpaMMBI.
Bb3BaTh amanor rpauyeckux HAcTpOeK celcMoTpace u
_ Trace/hodograph A rpag P P
Settings . ——
settings
g rogorpados. Jyonupyer onmuto T
. Bei3Bare gmanor HacTpoiiku MacmrtaboB u - muting’a
] Scale/muting A P g
Settings )
settings N
ceiicmorpammebl. yOnupyeT onuuio
) Amplitudes collect
Settings . BrI3BaTh AMANOr HACTPOMKH MapaMeTpoB cOopa aMILTUTYI.
settings
Working
Settings area/Display IMoka3ssBaTh 06JaCTh PAOOYETO OKHA B BHUIEC PAMKH.
rectangle
VYcraHoBuTh pabodee OKHO JaHHBIX. Pa3mepsl OkHA 3a7ar0TCs
B pexuMme {‘%ﬁ . Pabouee oOkHO wucnosnb3yercss Ipu
Settings Working area/Set aBToMaciTabupoBaHuu ceiicMoTpacc. Ecinu BO  BKiIazke
working area Table mHOroBKIAaMOUYHON cekimK BKiItoYeHa ommus Apply for
next shots, pabodee OKHO HasHauaercs [UISI BCEX
MOCTEAYIOUINX CEHCMOTpaMM MPOEKTa.
) Working area/Select
Settings " BriOpats Bcio ceiicMorpammy, Kak paboyee OKHO.
al
VYka3bIBaeT, B KaKUX €JUHHUIAX 0TOOpaxxaTh ceHcMorpammy:
Settings Units bcr) paccTosIHUS: HOMEp KaHajla, KOOpJAWHAaTa, yJaleHHE OT
HCTOYHUKA; OCb U3MEPEHHIA: MUIUIMCEKYH /bl WX 0cheij
. . VYcTaHOBUTH LIar JUCKPETU3alUUH OCU U3MepeHui, Mc. Ecnu
Settings Set sample time

HE 3aJ[aH WK 33JIaH HETIPaBUIILHO B (aiine.

Mpumeyanme [U4]: He uetko
HanucaHo. VI3MEHSIFOTCS 3HAUCHUS Ha
IIKajax




Tools

Filtering

BbI3BaTh Auanor GUIbTpaluy JaHHBIX.

Tools

Undo filtering

[BepHyTLc;I K IIEpBOHAYATBHBIM JaHHBIM (0 06pa60T1<14).\

Tools

Picking mode

TNEPBBIX BCTyHJ’IeHI/Iﬁ OCYIICCTBIIACTCA JICBOM KHOMKOMN MBIIIIH.

Haxatie mpaBOil KHONKHM MBIIM yOMpaeT BBIOpaHHOE

tH

3HaueHue Ha roporpade. lyOnupyer KHOKY .

Tools

Zoom mode

Bxmiounte  peXuM  yBEIMUYEHMS/BBIIENEHHS  ydacTKa
ceiicMorpaMMBbl.  BblziesieHHe OCYIIECTBIISETCS PE3HHOBBIM
MPSIMOYTOJIBHUKOM C TIOMOIIBIO MbIIHK. Jlamee MOXKHO

BKIIIOYUTH PEKUM aBTOMaCIlITaGI/IpOBaHI/Iﬂ JUIA BI>I6paHHOFO

LY

okHa. JlyonupyeT KHOIIKY

Tools

Display cross

IToka3biBaTh MEPEKPCUIUBAOIIUECA JIMHNUA, CICAYIOIIHUE 3a

KypcopoM. CITyXuT Juts 60Jiee TOYHOTO MO3UIIMOHUPOBAHHSI.

Tools

Edit source pos

Br3Bath quanor 3agaHusi KOOPAUHAT HICTOYHUKOB

moapooHee).

Tools

Set cable

configuration

OueHb BaXHBI JAWATIOT IO3BOJSIONMH  OTCOPTHUPOBATH
IUTIOIIAJHYIO cecMorpaMMy Amst Goiiee yooOHOH MUKHPOBKH.
Tonorpader ToXke OyayT OoTOOpakathCcs B COOTBETCTBUH C

BBIOpaHHBIM HOPSIKOM.

Options

Delete current shot

VY IamuTh TEKYIIyro CeHCMOTpaMMy U3 IIPOCKTA.

Options

Delete empty shots

Vaanute U3 OpoeKkTa Bce CEMCMOrpaMMBbl, Ul KOTOPBIX HE
OBUTO TIPOBEJCHO TMKHPOBaHWE (HAIpHMep HeyIadHbIe

TIOBTOPBI WJIN CUJIBHO 3alllYMJICHHBIC ,ZIaHHBIe).

MpumMeyanune [U5]: Orvennts

[ ¢bunpTpanuo

{npnmeqauue [U6]: Touemy

0053aTeBHO TIepPBBIX?

.

Options

Delete dead traces

VY nanurs «h\aepTBme» hpaccm. OOBIYHO  3TH  TpacCh

COOTBETCTBYIOT HCEUCIPABHBIM WJIM HE NOAKIIOYCHHBIM

CCfICMOHpHCMHHKaM‘ ((M)CpTBLIC» ﬁpaccm BI)I6I/IpaIOTC$I B

TabIHnIIeE.

Options

Sort shots

OTcopTHpOBaTh CEHCMOrPaMMBI T10 ITOJIOKEHUSAM UCTOYHHKA.

Options

Combine shots

IMpubaBute Kk Tekymieil ceifcMorpamMme, CeHCMOTpPACCHI
JPYTUX cefcMOTpaMM C TaKOH e KOOpIMHATON MCTOYHHUKA.
KaKk IpaBWIO, Koca IIepeMelaercss II0 Y4YacTKy, IpH

HEU3MEHHOM IIOJIOKEHUU MCTOYHUKA. ONIus I03BOJISACT

{npnmeqauue [U7]: Hyxubt

TIOAPOOHOCTH

{npnmeqauue [U8]: Hyxnubt

TIOAPOOHOCTH

[npumeqauue [U9]: e




MOJYYNUTh JUIMHHYIO 3alllCh OT OJHOTO WCTOYHHMKA JUIS
HECKOJIbKMX TIOJokeHui Kkoc. Ilepex wucmosb30BaHHEM,

cleJyeT IPOBEPUTH IPAaBUIIBHOCTh KOOPAMHAT.

AGC  (Automatic  Gain  Control) —

(APY).

ITpumenuTh

ABTOMAaTHYECKYI0  PEryJIUpOBKY  YCHUJICHUIM

BbInosHsAeT HOPMUPOBAHUE 3AIUCH IO CPEIHEN BENUYMHE €€

Options Apply AGC YPOBHS Ha HEKOTOPOM BPEMEHHOM HHTEpPBaje PETHCTPaIlliH
(okHe). Pa3mep okHa 3amaeTcs B OTCHETaxX M BHIOMpaeTCs
9KCIIEPUMEHTAIbHBIM ITyTeM. JleificTBHe OTMEHsIeTCS KHOMKOU

|
OTMEHBI PUIBTPALUHU JaHHBIX .
VYnanuth cpenHee 3HaYeHHE B 3aJaHHOM OKHe. llo3Bosser

Options Remove aver in BBIJICIUTh ~ BBICOKOYACTOTHBIE  CUTHAJIBL HeiictBue

window Lm|
OTMEHSETCS] KHOITKOW OTMEHBI (DMIIBTPAIHN TaHHBIX
COop aMIUIMTYA TEPBBIX BCTYIUICHWH TaM, Tie TPOBEICHA
NMMKAPOBKAa BPEMEH [UIs JaHHOW celicMorpammbl. Ommus
. ) MO3BOJISIET OCYIIECTBIATH COOp aMIDINTYX HE B TOYKE
Options Collect amplitudes
h MUKUPOBKH, T.K. OHA MOXKET OBITh HyJIEM, 2 B HEKOTOPOM OKHE
shot
BOKpYT Hee. Pasmep okHa (ycTaHaBIMBaeTCsI B OTCUYETaxX) U
crioco6 cbopa BeiOupaetcs B Menio File settings/Amplitudes
collect settings.

Options Collect amplitudes | COop aMIuMTy/ TEPBBIX BCTYIUIEHWI TaM, TJ€ MPOBEICHA

all MIIKAPOBKA BPEMEH JUI BCEX CEHCMOTPaMM.

Options Undo action OTMEHUTH NoceHee IeHCTBUE PEKUMA MTUKUPOBKH.

Hodographs Delete current Y manuTth Tekyumit rogorpad
ABTOMaTHYecKas KOPPEKTHPOBKA TEKYIIETo romorpada
(BBIOJTHACTCS KOpPpEeTIus yKe OTIUKUPOBAHHBIX
Hodographs | Autocorrect current
BCTYIUIEHHH, UCXOAS W3 XapakTepa ITMKOB BOIM3H, KOTOPBIX
OHH HaXOJIATCS)
Hodographs Copy current CkonupoBaTh aKTUBHEIHA rogorpad B Oydep oOmeHa.
CkommpoBaTh JaHHBIE U3 Oydepa oOMeHa B TEKYIIHH
Hodographs Paste to current
rogorpad.
Hodographs Load picks 3arpy3uTh pe3yabTaThl MUKUPOBKHU n3 (aiina
CoXpaHHTh TEKYIIHE pe3yIbTaThl MHKUPOBKH B  (haill.
Hodographs Save picks Bo3moxkubl crepyromue tumsl Qaimos: Laccolite god file —

coXpaHuTh TeKymiuii romorpad B daitn *.god, Laccolite




directory — coxpanuts rogorpadsl Ui BCEX ceiicMOrpaMm B
yKa3aHHyi mupekropuo B (dopmare *.god, SRT file —

coxpaHUTh (aitn popmara *.SRT

Hodographs Smooth all Crnaauts Bce Troorpadsl.
Hodographs Smooth current CriaauTh Tekyumi ronorpad.
Average reciprocity
Hodographs d OcpeTHATh B3aMHBIC BPEMEHA, €CITH TAKOBBIE IMCFOTCSL.
ata
Correct start times | KoppektipoBka MOMEHTOB Hadaja 3alKCH CeHcMOorpamMMm
Hodographs ) )
(reciprocity) OCHOBaHHAs Ha B3aMHBIX BPEMEHAX TEKYIEH MUKUPOBKH.
) KoppekTnpoBka MOMEHTOB Hadaja 3alliCH CeHCMOrpamMM
Correct start times
Hodographs OCHOBaHHAsl Ha TEOPETUYECKUX BpEMEHaX, MoJy4eHHbIX B 3D
(calculated)
HUHBEPCHUHU.
. . Ilokasate  cpemHiol0  OWMOKY  KOppeNsALUM  JaHHBIX,
Hodographs Reciprocity error
PacCUNTAaHHYIO Ha OCHOBE NMPHHITHIIA B3aHMHOCTH.

Waves P- refracted YCTaHOBUTH TUI MUKUPYEMBIX BOJH — P-TipesioMiIeHHbIE

Waves S-refracted Y CTaHOBHUTH THII MUKUPYEMBIX BOJIH — S- IPEIOMIICHHEIE
[ToMeHATH THIT MMKUPOBAHHBIX BOJNH. OMIHS UCTIONB3YETCS B

Waves Exchange P&S clTy4ae, ecli IIPH NHUKUPOBKE OBUT YCTAaHOBIICH HEBEPHBIN THUII
BOJIHBL.

Waves Remove active data | Yaanute Bce rogorpadsl Ui TEKYIIETO THIIA BOJHBIL.
CoxpaHUTh TeKyIIHMEe pe3yJbTaThl NUKUPOBaHHSA B Oydep
oOMeHa. B03MOXHO COXpaHHTBH 110 5 BapHaHTOB OJHOTO
rogorpada. CoxpaHeHHbIE BapuUaHTBl MOXXHO 3arpy3uTh,

. HaXaB Ha HUX MOBTOpHO. Ilocie MHOBTOPHOrO Ha)KaTus

Buffer Picksl...

nosisisiercst quasor Working with buffer, cogepxammii nse
kuonku: From buffer — sarpysurs coxpaneHHslii romorpad
BMecTO Tekymiero, 10 buffer — coxpauuts Tekymmii romorpad

B Oydep obmeHa.

JuaJjior o01uux HacTpoek urenus Paiiga SEG-Y

BeBarh auanor oOmux HacTpoek 4reHms ¢aina dopmata SEG-Y MOXHO HpH ITOMOITH

2]
[e20000%0%1

Brnagka SEG-Y comeput OIMIMU yIPaBISIOIINE YTCHHEM IOJIeBbIX AaHHbBIX (puc.3). Kak

WU3BECTHO JIAaHHBIN (I)OpMaT SIBJISICTCSL 0a30BBIM CTaHJapTHOM IJIsd CeﬁCMOpaBBeZ{O‘IHHX JIAHHBIX.




HekoTopele CTaHIIMH MOTYT OTXOIUTh OT CTaHAAPTHOW (POPMBI 3allUCH, U B ITUX CIydasix, MAJIs
KOPPEKTHOW 3arpy3KH JaHHBIX, HEOOXOMMO BEIOPATH MTApaMEeTPHI 3aITHCH.

Iepen co3manmeM HOBOTO mTpoekTra n3 (QaitnoB SEG-Y Hamo OBITH yBEpeHHBIM, 4TO
HACTPOMKHU JaHHOUM BKJIAJKH COOTBETCTBYIOT UCIOJIB3yeMbIM (aiiniaM (B OOJBIIMHCTBE CIIy4aeB

3TO TaK).

File settings ﬂ

[v Automatic

[v Forward bute order

v |4 bpte float ﬂ
[~ Samples number 2048 %
[ Samples step, uz  [250 &

[ =zt |BM format

[ One file-One zeizmogram
[~ Geodevice data

Puc. 3 Iuanorosoe oxuo File settings, Bkiaaaka SEG-Y

Omust Automatic BkirodaeT pexxuM aBTOMaTHUeCKOro omnpeneseHus popmara. Ecnu nannas
OIILHS OTKJIFOUEHA - CTAHOBSITCS JOCTYIMHBIMU CJICIYIOIIIE HACTPOHKH.

Onuust Forward byte order - ycramaBimBaeT HOPSIOK YTEHHS OalTOB. BCIUTBIBArOIIHIA
CIHCOK IpeIHA3HAYCH JJIs BBIOOpA TUIA TAHHBIX.

Omust Samples number — ycranaBinuBaeT KOJMYECTBO OTCUETOB B ceiicMorpacce. Omrmst
Samples interval — ycTaHaBnuBaeT HHTEPBAI AUCKPETH3ALNH )ceﬁCMOIpaccm (B MHJUTHCEKYH/IAX). ‘

Omust Set IBM format — ycranasnuBaer dopmar uucia PC/UNIX.

[1pu HacTpo¥ike YTeHUs, MIaBHBIM 00pa3oM Hcmob3yoTes onuuu Set IBM format u Forward
byte order.

Ommust One file-One seismogram — ycraHaBiaMBaeT, YTO KaXKIblii 3arpykaeMblii (aid,

SIBJIETCS OTAENBHOU CeiicMOrpaMMOH.

J{naJjior aBTOMaTH4Y€eCKOro c60pa aMILIUTY/X IEPBbIX BCTYIICHU I

Bei3Bate muanor oOIUX HACTPOEK cOOpa aMIUIMTYI MOXKHO HpH momoum onuuu Settings/

Amplitudes collect settings rinaBHOro MeHIO OKHa.

[npmaeqauue [U10]: orcuerax




Amplitudes picking

Style After t0

Window

Puc. 4 JImasor o6mux HacTpoek coopa ammiutya Amplitudes collect settings

br{unﬂ Style zamaer cmoco6 cbopa ammmutyasl: okono (Bokpyr) tO0 mmm mocie tO(ecin

MHKAPOBKA MPOM3BOAIIIACE MO (ase). B okne WIindow HE0OGX0qMMO YCTAHOBUTH pa3Mep OKHA B

OTCUETAX, B KOTOPOM MPOM3BOAMTCS TOMCK MAaKCHMAIBHONW aMmmuTyasl| JTuHa OKHa OOBIMHO | Mpumewanme [U11]: toxe

BEIOMpAeTCS B COOTBETCTBHH C YAaCTOTOH MOJIE3HON BOJIHBL.

Juajior HaCTPOMKHU TUIA HAOIIOAeHUH

Jluaior JOCTyIEH B IJIABHOM MEHIO MOJYJIsS IMHKHPOBaHUS ceiicmorpamm Settings/Survey

type. OdeHb Ba)KHO 3a/1aTh THIT CEMKH MEPe]] Ha9aJIOM KOPPEIISIIHH.

Set positive values for topography
elevation points, Megative for depth
of buried 5/R.

" Cross-boreholeland-borehole

" Underwater &l and

" Underwater &water surface

Puc. 5 JIuanorosoe okHo Survey settings

JluanoroBoe okHO Survey settings pasouto Ha aBe ob6aacTu. B JieBOM 4acTh HaxXOqUTCS

obnactek SUrvey, B KOTOPOil 3a1aeTCs TUIT HAOJIFO ICHUIL:



Land only — cucrema HaOmomeHuii 3eMis-3eMjs, B OTOM Cilydae BO Bkiaiake Table
MHOTOBKJIaIOYHOU CEKIIMH B KOJIOHKE RZ OyayT comeparbes AaHHbIE Tomorpaduu. s sToro
THIA BO3MOYKHO 33/1aBaTh MIOTPYKEHHBIE HCTOYHUKH (OTPULIATENILHOE 3HAYECHHE B SZ).

Cross-borehole/land-borehole - cucreMa HaOJII0AeH s MEKCKBaKHHHOI'O
MPOCBEYNBAHUS/BEPTHKAIBHOTO CEHCMUYECKOTO MPOQIIMPOBAHUS. B 3TOM Cilydae BO BKIIAJIKE
Table mHOTOBKIIaMO4HOM CeKiK B KOJOHKE Rz OyayT conepkarsest nanubie rinyous (Sz/Rz=0 —
03HAYaCT PACIIOJIOKEHNE HCTOYHUKOB/IPUEMHHUKOB Ha ITOBEPXHOCTH).

Underwater&Land — h<0M6I/IHI/IpOBaHHa51 cucremMa HaGHIOILeHHf/ﬂ, BKJIIOYAOIIAs] OJBOJHBIE U

Ha3CMHBIC UBMCPCHUS.

HU3MEPECHU Ha TIOBEPXHOCTH BOJABI M HA OHE.

Hacrpoiiku Bu3yaju3anuu 1 MacIITA0MPOBAHHS CEHCMOIrPaMMBbI

Jnst ymobctBa paboThl 00pabOTYMKa B MOAYJE MHUKHPOBAHUS NMPEIYCMOTPEHBI pa3iMYHbIC
BO3MOYXHOCTH MACIITAOUPOBAHUS Y BU3YaJU3AIMU CEHCMOTPaMMEL.

VYBennueHnue OTACIBHOI'0 Yy4YacTKa HJIHM €T0o HNEPEMEIICHHUE OCYLICCTBIIICTCA B PEKUME

#

y4acCTka, KOTOpBIfI H606XOI[I/IMO YBCIINYUTh, KYpCOP MBIIIN MEPEMCIIACTCI BHU3 W BIIpaBoO, C

BBIJICTICHUS/ YBEITHICHHS . (MHCTPYMEHT — “pe3MHOBBIM NPAMOYroiabHUK). [ BbLAEIEHUS
HaKaToM JIeBOM KHONKOM (puc. 6 A).
Omuuu nmoapasnena Working area mo3BossioT Mogo0path ONTHMAaibHBIE MAacIITabbl Ui

BbIOpaHHOK oOnactu. IlepeiiTu K mMpenplayIieMy y4acTKy BBIIEIEHHS CEHCMOTpaMMBbl MOXKHO C

IIOMOLIbIO OIILMHU J s Bo3Bpara K MepBOHAYAILHOMY MacuITaly, MPOU3BOAATCS TE XKe

JIeHCTBHs1, HO MBIIIb JABHIKETCS BBEPX U BiieBo (puc. 6 B).

Puc. 6 HanpaBJ/ieHue IBUKeHHs MbILIM NPH U3MEHEHUH MaclITada

J{HaJjior HaCTPOMKHU MacIITa00B CeCMOrpaMMbl

BbI3BaTh IMAnor HACTPOWKM MAaciITabOB CEHCMOTpaMMBl MOXKHO C TIOMOLIBIO OMIWN

. . e,
Settings/Scale settings win L3 .

[

Mpumeuanune [U12]: Ilo noxpoGHee,
Kak Ui IPEABI Y IIAX

|

[

Mpumeuanue [U13]: Io noxpoGhee,
KaK JUIsl TIPEIBLIYIIIX

|




Juanor Scaling options comepKuT aBe BKIAIKH.

Bxnagka Scales comepxur omuuu, ompezensione MacmuTabbl rpagukoB celicMoTpace U
Bcero n3oopaxenus (puc. 7).

O6nacte Traces scaling type ycraHaBaMBaeT THII HOPMHPOBKH I'Pa(UKOB CEMCMOTpacc.
3nayenne Common maximum - wMaciutabupyer rpaduku 1Mo  obIEMy MaKCHMyMY
celicMOrpaMMmBl.
3nayenue Trace maximum - maciutabupyeT Kaxk/ablii rpaduk Mo COOCTBEHHOMY MaKCHUMYMY.

bnmm Apply to original data — ykaspiBaeT nporpamme, 4To MacmTabupoBaHue rpaukoB OyneT

IIPOU3BOJAUTHCA MPUMEHHUTEIIBHO K 3HAYCHUAM UCXOTHBIX (He(bPIJ'IBTpOBaHHLIX) Z[aHHI)IX.[ Mpumeyanmne [U14]: naseproe uro-To
""""""""""" JIpyroe ienaet 5Ta rajgodka. [Toromy Kak
Gepy MCXO/HbIC JaHHbIE, HAXKUMAIO €¢ H
NPOCTO BCE IpoIanaer

Scaling options ﬂ

Traces zcaling type Traces clipping

(= Comman maximum FinirnLm -1
1

(o Trace maximun GEE]
[~ Apply ta original data

Plat scaling v Automatic

Firels per trace 20 5 Pixels per zample |2 ¥

Puc. 7 JImaaorosoe oxkHo Scaling options, Bkaaaka Scales

O6uacte Traces clipping ycranaBiauBaeT npeiesibHbIe 3HAUYCHUS MAKCUMYMOB U MUHMMYMOB
rpa)MKOB, M0 JOCTHKEHUH KOTOPBIX rpadUKu 00pe3aroTes.
3nauenns Maximum u Minimum sazaroTcs KCXOIs U3 TOI0, YTO PACCTOSHUE MEXKIY COCEIHUMU
TpaccaM¥ PaBHO €IMHHIIE.

Omust Automatic B obnactu  Plot scaling — ycranasinBaer macitad u3o0OpakeHus rpada.
Eciu onmus BKIIOYEHa, TO MacIITad BEIOMPAETCsl aBTOMATUYECKH MCXO/Is M3 pa3Mepa okHa. Eciu
OMIHsI OTKJIIOYECHA — MAacInTa0bl m300paxkeHus 3amarorcs onmusimu Pixel for trace (xommgectBo
MHMKCENoB Ha oiHy Tpaccy) u Pixel for sample (konmudyecTBO MUKCENTOB HA OJJMH OTCYET).

Briagika Muting comep kit omnmuu, onpeeNaionue rPpaHAYHbIE 3HAUEHHST CKOPOCTel (pHC.

8). B mose Velocities Heo6X0AMMO yCTaHOBHUTH MpaHHYHbIE 3HAaUYeHUs ckopoctei. Onumst Muting

0TOOpaXkaeT IrPaHuUIIbl 33IaHHBIX TPAHUIHBIX CKOPOCTEH. Ecnn BBIOpaHa OMIIHS \Draw muted data, Npumeuanme [U15]: naoGopor. Ecin
"""""""""""""""""""""""""" HBIOpaHa, TO 0TOOpaXKAIOTCst

TO JOAaHHBIC, HaXOIAIIMUECA BHC IIpCACIaX 3aJaHHbIX CKOPOCTHBIX TI'paHHIL, 0T06pa)l(aTI)C$[ HC

6yZ[yT. [l'[one Delay, MS yCTaHaBJIMBACT 3HAYECHNUE OTMETKH MOMEHTA (HOJ'IO)KI/ITCJ'ILHOG YHUCJIO B MC



W 0cheTax) JJIs1 BCEX CeI\/’ICMOTpaCC.‘ Ochb BpeMeH/ OTCYCTOB CMCIIACTCS TaKUM o6pa30M, ‘ITO6BI/

OTMETKE MOMCHTA COOTBETCTBOBAJI HOJIb OCH. HpI/I OTOM BO3MOJKHO ITOSABJICHHUC OTPULATCIIBHBIX

3HAYEHUH Ha OCH.

Scales

Welociies
[~ tuting
Mirirnum IU-'I
v Draw muted data
ID

b aximum |5 Delay,ms

Puc. 8 Jduanorosoe oxno Scaling options, Bkiaaaka Muting.

Juajior rpagu4yecKrx HACTPOEK celicMoTpace

MNMpuMeuaHune [U16]: sanepxka
pa60TaeT TOJIBKO UIs1 HUKHET 0 IIpe/iena
ckopocTd. MOXKeT Tak U Hajio, a TO OHa
IyOmipyeT 3amepikKy Ha COCeAHEH

BKIIAJIKE

MNMpumMeuaHue [U17]: eue ects raka
muting

Bei3Bath quanor rpauuecKnxX HACTPOEK CeHCMOTpacC M romorpad)oB MOXKHO C IOMOUIBIO

ommii Settings/Trace/hodographs settings win B

Bxnagka Trace comepXWT ONIMM, OTBEYAIOIWE 3a BHEUIHMII BUI rpadHKoB ceiicMoTpacc.

JlBe ocuoBuble obmactu Primary u Additional ortBeuaror 3a HACTPOWKH OCHOBHOH W

JIOTIOJIHUTENFHOM  (0TOOpaxkaromeiicss moBepx OCHOBHOW B pexkume Multi) ceficMorpammsr

COOTBETCTBEHHO.
Oo6nactu Negative u Positive BKio4aroT HBETOBbIC HACTPOWKH MHUHHUMYMOB U MakCHMYMOB

rpadukos (Fill color — user 3anuBku, Transparent — 6e3 3aauBKu).

Onuust Line color ycramaBnuBaer 1Ber JuHuM rpadukoB. Omus Active line color

yCTaHaBJIMBAET LBET JMHHUU akTUBHOTrO rpaduka. Omuus Display line - ykaseiBaer, HyXHO JH

PHCOBATh JIMHHUU rPAPHUKOB.



Trace | Hodograph I

~Primary

Positive

Meqgative

Fill colar

Ol- | Fill colar

[~ Transparent

¥ Transparent

Line color

- |'| Active line color

-

Additional

Megative

Positive

Fill color

M- | Fill calar

-

¥ Transparent

¥ Transparent

Line color

ll v Dizplay line

Puc. 9 Ouanorosoe okno Graphics settings, Bkaaaka Trace

Puc. 10 duanorosoe okno Graphics settings, Bkaaaka Hodograph

Trace Hodograph |

¥ Curent

™ Previous

™ MNest

r Reciprocity

[ Calculated

¥ Centered PreviMext

Colors

[ Mpumeyanme [U18]: kaprunka crapas ]

|

Briagka Hodograph comep:ur 1BetoBble HAcTpOHKH rogorpad)oB OTOOPaKAOUIMXCS HA

ceiicMorpammMax B xoje nukuposanus. Omimu Current, Previous, Next, Reciprocity, Calculated

YCTaHaBJIMBAIOT LBETA I TEKYILICTO, NPECABIAYIICTO, CICAYOMIET0, B3aUMHOI'O U paCCYUTAHHOT'O



ronorpados. Eciu onuust BKItoYeHa — AaHHBIA rogorpad OyneT oToOpakaThes (€CiHM OH €CTh).
Centered Prev&Next - mpoerupyeT coceqaue rogorpadal ¢ y4eTOM YAaJICHHNA OT HCTOYHHUKA.
Knonka Colors BbI3bIBaeT auajor HacTpOWKH pepakTopa Habopa rpadukoB roxorpados

Bkiaanaku Hodographs, nmpaBoii cekin pabodyero oKHa.

BBoa reomerpun HadJ/101eHUI

B ciyuae ecnu reomerpus HaOiroJaeHHi He BBeaeHa mpu 3amuck SEG-Y(SEG2) daiinos,
BBECTH OTH JaHHBIE MOXHO C TIOMOIIBIO OMNUUNA MPOTPAMMBI. B pazgene Onuum
MHOTOBKJIAJOYHOH CEKIHH TakKe OIMMCaHbl (YHKIHMH, MO3BOJISIONIME OBICTPO 3a/aBaTh
TeOMETpHI0 HaOmoAeHU. B ¢BsA3M ¢ TeM, 4TO A OJHOTO MOJIOKECHUS UCTOYHUKA, MOTYT OBITH
HOBTOPHBIE U3MEPEHUsI, YIOOHO BHaYaje BBECTH KOOPIMHATHI HCTOYHUKOB, 3aTEM OTCOPTHPOBATh
CEHCMOTPAcCHl 10 IOJOKEHHUI0 HCTOYHHKOB. JTO ITIO3BOJIMT OLEHWUTH JAaHHBIE M YHAIUTH, B
CiTydae He0OXOUMOCTH, HEHYXHBIE 3aITUCH.

JHuamor Set source positions, Bei3siBacMbIil ¢ oMo omimu 100IS/Edit source pos
MO3BOJISIET OBICTPO BBECTH KOOPIMHATBHI MCTOYHHKOB JUIsi crvcka (aiiioB (ceiicmorpamm) (puc.
11).

B BerHeﬁ CTPOKE 3TOI'0 AraJIora B IOJIAX dX, dy u dz YKa3bIBACTCA MPUPAICHUC NHACKCA I10

X,Y u Z. Knonka + NpUCBaUBaET KOOPAMHATHI ClieayromieMy daiiny no Sx+dx, Sy+dy u mo Z
Sz+dz. Ins ObICTPOro 3aMOJHEHHST KOJIOHOK SX,SY M SZ Ha HAKOIUICHMSIX MPH OJHOM M TOM K€
MOJO’KCHUN MCTOYHHKA HEOOXOIMMO IOCTaBHTh Kypcop Ha SX mociefgHero Gaiima, u 3axaToit
kaonkoi [SHIFT] xiukHyTh Ha SX mepBoro (aiiia, OTHOCAIIErOCs K TEKYIIEMY MOJOXKEHHIO

HNCTOYHHKA.



[+

o ele o olele oo ale e o ol

Puc. 11 duanoroeoe okHo Set source positions

KoopanHaTel HCTOYHUKOB M TIPUEMHUKOB MO>KHO BBOAMTH Takke B cTonbmax RX,Ry, Rz u Sx,
Sy, Sz Bo Bruazke Table muoroeknamounoit cexiuu. Ilpu BrmodyenHo# ommmu Apply to next

shots KoopIMHATEI IPHEMHHUKOB OYIyT CKOIIMPOBAHBI BO BCE CIIEAYIOIIHME CEHCMOTPaMMBI.

JAunanor koHGUrypupoBaHusi KOC (COPTMPOBKH CelicMOrpamMm)

Juanor (omumst Cable configuration) mnpencraBnsier HHCTPYMEHT [UIsi KOPPEKTHOW
COPTHPOBKH ceficMorpaMMm H 0osiee yIOOHOrO MHKHPOBaHWs. He cekper, 4To CKOpOCTh H
yI00CTBO MHUKHPOBKA B IUIOMIAJHOM CIIy4ae CHIBHO 3aBHCHT OT TOTO KaK OTCOPTHPOBAHBI
Tpacchl. JIaHHBIA [QUAJOr IO3BOJSIET OTCOPTHUPOBATH BCE CEMCMOrpaMMbl IPOM3BOJIBHBIM,

3aJIaHHBIM IT0JIB30BATECJIEM CII0COOOM.
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Puc. 12 OxHo koH(purypanuum koc

Ha rpade cneBa oToOpaxkatoTcst BCe MOTOKEHUS IPUEMHUKOB KOC B BEIOPAHHOW MIOCKOCTU
(XY, XZ,YZ). Ilnockocts M300paXkeHust BLIOMPAETCS BO BCILIBIBAIOIIEM CITUCKE BEPXHEH MaHEIH
HMHCTPYMEHTOB, KOTOPBII MOSBJIETCA B Cllydae MEKCKBa)KUHHOMN CUCTEMBI U3MEPEHUH.

Kochl BbIOMparoTCsl MOCIENOBATENbHO, TaKUM 00pa3oM, Kak HEeOoOXOJHUMO OTCOPTUPOBATH
TPAacCHI.

ITanens UHCTPYMEHTOB JAHHOT'O JUAJIOTOBOTO OKHA COACPIKUT CICAYIONINEC ONINUMN:

i"'l Jlo6aBuTh JuHUIO KaOens. JIeBOM KHOINKOH MBIIIM 3aJal0TCA TOYKH JIMHUH

Kabells1, MPaBoil KHOTKOHM — 3a/1aeTCs TIOCIETHSS TOUKa

BxintounTts B kabelb aBTOMAaTHYECKH, T€ NPHEMHHKH KOTOPbIE IONaJaloT B
MIPSIMOYTOJIBHYIO 00JIaCTh BOKPYT 3aJaHHOM JIMHHN.

VY mamute Texymuii kabeis.

V nanute Bce kabemn.

LA

3agaTh HOMEp aKTHBHOTO KaOes.

—
o

5 YCcTaHOBHUTH pa3Mep 00TaCTH aBTOMATHYECKOTO BBIOOpa CEHCMOIPHEMHNKOB

r4
£ IlonTBEpAUTH U BEPHYTHCS B PEKUM IUKUPOBKU

B neBoit yactu okHa 0TO6pa)KaIOTCSI KOOpAUHATBI CeﬁCMOHpHeMHHKOB U UX HOBBIC MHJICKCHI,

KOTOpBIE OYIyT HCIIOJIB30BATHCS MIPU OTOOPaKEHHH CEHCMOTPaMM.




Pe:xxumpbl npocmMoTpa ceiicMOrpaMmMbl

B 3aBucumocTH OT THNA MJaHHBIX ~ yIOOHO  HWCIONB30BaTh BEPTHKAJIBHYIO —HIH
TOPH30HTAIBHYIO OpHeHTaluio ceiicmorpammel. Ommst Settings/Change orientation nossossier

HOBEPHYTH celicMorpammy Ha 90° (puc. 13).

Shot PO0D2_RSUM_1 Shot PO002_RSUM_1

25
50

75
100

125
150
175

25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 322 34 36 33 40 42 44 46 43

Puc. 13 TI'opu3oHTa/IbHASI U BePTHKAJIBHAS OPHEHTALUS CeliCMOrpaMMbl

IToka3aTh MNOMIOKKY, H300paXKalollyl0 ceificMorpaMMy B HHTEPHOJIALMOHHOM BHIIE,

=

(& .
BO3MOXXHO, BOCIIOJIb30BaBIIHCH J, a 3aTeéM Ha)XXaB KHOIIKY , WK (I)yHKI.lI/IeI/I MCHIO

Settings/Show background (Puc.14). 1IBeToByI0 MAJUTPy MOXHO HACTPOUTDH, BHI3BAB JAUAIIOT

Color palette ¢ momoupio ¢pynkuun mento Settings/Background settings (puc.15, kHonka @

B JIMAJIOTe HACTPOCK uTeHHUs (aiina).
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Puc. 14 BapuaHTsbl 0TOOpakeHHs ceiicMOrpaMMbl B HHTEPIOJISIIIOHHOM BHJIE.



2l Color palette H

Single Hangel Palstte ]

Start... []

Middle.[7]| [T Homiddle

End.. [l

41

Swap Gallen...

Puc. 15 HOmaaor Color palette.

OcHoOBHBIE ONIIUM MOAYJIS MMKMPOBAHMSA CeiicMOrpamMm

CeiicMOrpaMMbl MOXKHO OTCOPTHPOBATH 10 MOJIOKEHUIM HcTo4HKKa - Options/Sort shots.

Hzmenenue koosghgpuyuenma ycunenuss OTIETBHON CEUCMOTPACCHI MPOU3BOIUTCS KOJIECOM
MBI TIPY HABEICHUH Ha Hee Kypcopa Wik Bo BKiaake Table MHOTOBKIIaT0YHOM CEKIIHH.

Pasbpakxosxka u cymmuposanue cercMOrpaMM OCYIIECTBISIETCS NPH paboTe € BKIAAKOMH
Operations MHOTOBKJIa0YHOM CEKIIUH.

Koppexmuposame 3nauenue ommemku momenma BO3MOXHO BO Bkmamke Hodographs
ﬂ 10

3Ha4YCHUC OTMCTKH MOMCHTaA (rl'lO.]'IO)KI/ITeJ'H)HOG‘ YHCJIO B MC HUJIN OTC‘IeTaX) JJIsL TeKyILIefI HJIN BCEX

MyJ'IBTPIBKJ'IaZ[O‘lHOﬁ CCKIOMHU C TIIOMOIIBIO ITOJIA Onnuun yCTaHaBJIMBAKOT

celicMorpaMM (TIpY Ha)KaTUM HA KHOMKY ¢ ¢uaxkoMm). OCh BpeMEH/OTCYETOB CMEIIACTCS TaKHUM
00pa3oM, 4TOOBI OTMETKE MOMEHTa COOTBETCTBOBAI HONB OCH. [IpH 9TOM BO3MOXHO TOSBICHUC

OTPULATEIIbHBIX 3HAYCHHUM Ha OCH.

i

Buwibop nepevix ecmynnenuti ocymectsisiercst B pexxume Picking mode JIEBOI KHOIIKOM
MbIn. HakaTde NpaBod KHONKK MBIIIM OTKJIIOYAET BBHIODAHHOE 3HAYEHHWE Ha rojgorpade.

HaGmoneHHsslii ronorpad mo yMoiadaHuio 0TOOpa)kaeTcsi KPaCHBIM I[BETOM, PACCUUTAHHBIN (€CIIU

BEpHYThCS K IMPOIIECCY pelakTHpoBaHusi rojorpados mocie uHBepcuu Trace editor rlrIPB) -
CHHHM.

IMporpammMa T03BOJISIET OTOOpaXkaTh B3aMMHBIE BpPEMEHA IIEPBBIX BCTYIUIEHHH (B BHUIE
KPY)KKOB) BO BpeMs MIUKUPOBAHHs celicMorpaMm. JIJist 3TOro JO/DKHA OBITh BKJIIOYEHA OTIHS
reciprocity B Hactpoiikax romorpados.

Ilepexoq Ha B3aUMHBIE TPACCHl CEWCMOIPaMMBI BBIMOJNHIETCS HAXKAaTHEM KOMOWHAIIMA
[CTRL]+[ALT]+1muen4ox jeBoii KHOIKK MBILIH HA HY>KHYIO TPaccy.

OtMmeHa nelcTBHs (MUKMPOBKA, BBOJ KOOPIAMHAT) OCYIIECTBISETCH COYETAHUEM KIIABHII

[CTRL]+[Z].

E

Mpumevanme [U19]: Moxno u
OTpHULATEIBHOE




Cosznanue crucTeMbl HAOIIOACHUH U MEePeXo/ B MOIyJIb MHHBEPCUH JAaHHBIX OCYIIECTBIISETCS C

=
IIOMOIIBKO KHOIIKHU J Ha TIAHCJIM 3aJad. Ecmu HeO6XO)II/IMO IpoCTO OOHOBHUTH 3HAYEHUS

=
MMUKUPOBOK B UMCIOIIEMCS IPOCKTE MHBEPCHUU HUCIIOJIB3YETCSA KHOIIKA =

Onuuu MHOIOBKJIAJ0YHON CeKIIUH
MHOroBKIaZouHass CeKOWs A HACTPOHKM M OTOOpakKeHHS MapaMeTpPOB CHCTEMBI
Ha6JIIO,Z[CHI/II>‘I COACPIKUT CIICAYIOIIUC PA3aCIIbI:

Bxianka Q Table comepkut TabnuIy ¢ KOOpAWHATAMH MPUEMHHKOB, KO3(dHIIHeHTaMU

YCUJICHHH U IPOYMMH HACTPOHKAMH Tpacc akKTHBHOII ceficMorpammbl (prc.16).



Sx |U Sy |D Sz |D 21 [V Apply to nest shats

N v |Rx|R\r|Rz|Gain|Dead|t,ms|
1 0 10 0 1 L *
2 10 10 0 1 L *
3 0 10 0 1 L *
4 30 10 0 1 L *
5 40 10 0 1 Ll *
6 50 10 o 1 Ll *
7 &0 10 0 1 O *
8 70 10 0 1 O *
9 80 10 0 1 O *
10 @ | 10 0 1 O +
11 100 10 0 1| O *
12 1o | 1 0 1 O =
13 120 10 0 1 O =
14 130 | 20 0 v O =
15 140 | 20 0 1 O =
16 150 = 20 0 1 L *
17 160 20 0 1 L *
18 170 | 20 0 1 L *
19 180 20 0 1 L *
20 190 20 o 1 Ll *
21 00 20 0 1 O =
22 210 | 20 0 1 O *
23 20 20 0 1 O *
24 30 W 0 1 O +
25 240 W 0 1 O +
26 /0 W 0 1 O *
27 w0 W 0 1 O =
28 270 | 20 0 1 L *
29 280 | 20 0 1 L *

Puc. 16 Bkiaaxa Table

Onmuu SX, Sy m Sz ycTaHaBIMBAarOT TOPH30HTAJbHBIE W BEPTUKAIBHYIO KOOPIUHATY(B
3aBHCHMOCTH OT THIIAa Chb€MKH BEpPTHKAJIbHAs KOOPJIMHATA MOXET 331aBaTh TOHOTpaduuio(3HAK
HOJIOKUTENBHBIN) WK TIIyOHHY HNOTPYKCHUS(3HAK OTPHLATENBHEIN) ) MCTOYHUKA AT aKTHBHOM
celicMOTrpaMMBl.

DT Ke KOOpAMHATBI 3aJal0TCsi C IIOMOIIBI0 auaiora Set source positions win B
COOTBETCTBYIOLINX MOJISX BBOJA.

Haxxate mpaBoil KHONKM MBIIIM [O3BOJISET 3aJaTh MpPUpALICHHE KOOPAWHAT IS BCEX

HOCIEIYIOUIUX CEHCMOTPAMM.



ITone BBOAA HIXKE MTpeAHA3HAYEHO ISl BBOJA KOMMEHTApUEB K TEKYILel ceicMorpaMme.

Onmust Apply to next shots mpenHasHadeHa Ui BKIIOUEHHS PEXUMa OOLIEro (CKBO3HOIO)
peIaKTUPOBAHMS MAPAMETPOB Tpacc I Beex ceicMorpamm. OOIUMHU mapaMeTpaMH SBISIOTCS
KOOpPJMHATHI TMPHUEMHHUKOB, KOA(QQGUIMEHTHl YCWICHHUS, HHIUKATOP HEpaboTOCIOCOOHOCTH
KaHaja.

Cronber; Tabmunsl V — BKIIOYHTE/OTKIIOUHTH celicMoTpaccy. HaxkaTtie 1eBoH KHOIIKH HA
3aroJIOBKE CTOJIOIA BKIIIOYAET, IPAaBOH OTKITI0OYAET BCE TPACCHL.

Cronber Tabmunel RX — ycTaHaBIMBAaET TOPU30HTANBHYIO X KOOPAHHATY CEHCMONPUEMHHKA.
Ilpn HakaTUM TNpaBOW KHONKM MBIIM Ha sYeiKe TaOJIMIBI MOXHO 3aaTh IPUpAIICHUC
KOOPMHATHI JUTS BCEX MOCIIEAYIOIMNX SUeeK.

Crounber Tabnuipl Ry — ycraHaBiIMBaeT rOpu3OHTAIBLHYI0 Y KOOPIMHATY CEHCMOIIPUEMHUKA.
Ilpn HakaTUM TNpaBOW KHONKM MBIIIM Ha sYeiKe TaOJIHMIBI MOXHO 3aaTh IpPUpAIICHUC
KOOPAMHATHI AJISl BCEX MOCTIEIYIONINX STUEeK.

Cronbeny Tabmunpl Rz — ycraHaBnuBaeT Z KOOpAWHATY CEHWCMONpPUEMHHMKA (B cliydae
CKBaXMHHBIX HaOJI0AeHUit — riyOuHy (3HaK -)). [Ipn HaxxaTUM NpaBoi KHOIIKHM MBILIH Ha sueiike
TaOJIULIBI MOXKHO 33/1aTh MIPUPALIEHUE KOOPAUHATHI ISl BCEX MOCIEIYIOLIHX sTUeeK.

Cronben; Tabmuupsl Gain — ycranaBnuBaeT Kod(hQuIMEHT ycuieHus ceiicMorpaccsl. Ilpu
HETIPaBIIIbHOM MOIAPHOCTH 3aIIUCH CJISAYeT BBOIUTH KOA(P(UINEHT YCHICHHUS CO 3HAKOM MHHYC.
Hasxatue J1eBOi KHOITKM Ha 3arOJIOBKE CTOJIONA YBEIMYMBACT, IPABOH yMEHBINAET (II0 MOJYIIIO)
Bce Kod(pUIMEHT ycmeHus ceficMorpaMMsl. [Ipy HakaTHM IpaBON KHOIKM MBIIIN Ha s9eike
TaGIIMIIBI MOXHO 3a/1aTh 3HAYCHHUE YCUIICHUS JUISl BCEX MOCIENYIONHX sueek. B pexume Apply to
next shots ycusnenus ycraHaBIMBArOTCS TS BCEX MOCIESAYIOLINX ceiicMOrpaMm.

Cronben; Tabmuupt Dead — wHaukatop HeWcnpaBHOCTH KaHana. JlaHHas celicMoTpacca
[IUKUPOBATHLCS HE OyIeT.

Cronber; Tabnuisl t,MS — ycTaHAaBIMBaeT 3HAUE€HHE BPEMEHHU MEPBOro BCTYIUIEHHUS TPAcChl (B

MWUIMCEKYHOaX WU OTC‘ICTaX).

Bxnanka J Array conepxut rpad co cxemoii HabmoaeHuii (puc.17).
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Puc. 17 Brkaagka Array

Texymuid MyHKT BO30YXIEHHSI aKTUBHOUM CEHCMOTpaMMBbI OTOOpPA)XaeTcsi KPACHBIM I[BETOM.
JI7is IpaBHIIBHOTO OTOOpaXKEHHS CXEMBI HaOIOICHUH CIIEyeT BBECTH KOOPIUHATHI IPHEMHHUKOB
n uctounukoB. Coueranue knaBumi [CTRL]+mienyok eBoi KHOMKHK MbIIK Ha mosoxenue [1B

OCYHICCTBUT IIEPEXOT K COOTBCTCTByIOIHeﬁ CeﬁCMOl"paMMe.

Bxmagka - Hodographs mnpennasHadena /st OTOOpakeHHsT W PEIaKTHPOBaHHUS
rogorpadoB Bcex ceiicMorpamMm. B mporecce mMMKHpoBaHWSA B JaHHOI BKIAJKE MOSBIISIOTCS
rpapuku  romorpadoB. Ilpm HaxaTtHnm Ha TpaduK BBIOHPACTCS COOTBETCTBYIOUIAS €My

ceiicMorpamma (puc.18).



=] Tablel (25 Amay /\ Hodographs l w0 | 4
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v sample_7 [ sample_8 [ sample_3 [ I
L3

Hm 50 100 150

Puc. 18 Bruaaka Hodographs

PenaktupoBaHue W3MEPEHHBIX 3HAYCHUN MPOW3BOJAUTCS IYTEM IEPETACKHBAHUS TOYKU
rpaduka ¢ Ha)XaTol JIEBOM KHONKOM Mblid. Beck romorpad nepementaercs ¢ Haxaroi [SHIFT],
¢ Haxkatoit [CTRL] npousBoauTcst BHIOOP OTMETKH MOMEHTA.

Jnst Toro 4ToObI 1MOKa3aTh TOJBKO OAWH Irpaduk clieayeT HaXKaTbh JIEBOM KHOMKOHN MBIIIH Ha
nerenne ¢ Haxaroi kiasuieii [SHIFT]. Ilpx mOBTOpHOM HaKaTHK HPOU3BOAMTCS OOpaTHas
omepanus. J{is MpOKpYTKH TpaduKOB HCTONB3YETCS KOJECO MBIIIIH. Dﬁ[ﬂ;{ 3TOTO HEOOXOIAMMO
BBIJICIUTh HECKOJBKO COCEIHUX IpadHKoB (Ha JEreHAe) U KPYTUTh KOJECO MBI, TOMECTUB

Kypcop Ha JiereHy. WHIEeKCh akTHBHEIX IpauKoB OyxyT MGHS[TBCS[.‘

[npmaeqarme [U20]: se nonyumnocs ]

2] [

Omnuust - YCTaHaBIMBAaeT 3HAa4Ye€HHE OTMETKM MOMEHTa, BBIOpAaHHOE B OKHE
BBOJa, M TEeKymed celicMorpammbl. [Ipum HakaTHM Ha KHONKY C (hIaXkoM, BBIOpaHHOE
3Ha4YeHHE CKOMHPYETCs BO BCE OCTalbHblE celicMorpammbl. OCh BpeMEH/OTCUETOB CMeEIaeTcs

TakuM 00pa3oM, 4TOObI OTMETKE MOMEHTA COOTBETCTBOBAJT HOJIb OCH.

Kuomnku Q u g MTO3BOJISIFOT OTOOPA3KTh B OTIEIBHBIX OKHAX BKiIanku Table u Array, uro
3HAYHUTENFHO oOyerdaer padOTy C JaHHBIMH, MO3BOJISIS BHICTh TOJHYH HH(pOpManuio o0
00pabaTbiBaeMoi celicMorpaMMe.

Kuonka Y  BbI3bIBaET BCIUIBIBAIOIEE MEHIO BHIOOpA TUIIA OTOOPA)AEMBIX roaorpados.

MoxHO BI)I6paTI) BpEMA MPUX0Ja BOJIH, KAXKYIIUECA CKOPOCTH WIN aMIUTUTY/IbI.



Bkiaaka & Operations npeHa3HaueHa JJisi COBMECTHOTO OTOOPAXKEHHUS IBYX CEHCMOTpaMM
(Puc.19). DTo OBIBacT IMOJIE3HO IPH CPAaBHEHHH, CYMMHPOBAHHHM CEHCMOTpaMM, aHAIIU3e
B3aMMHBIX ceficMoTpacc. Bropas celicMorpamMma oToOpaxkaeTcss JHHHEH 0€3 3aJIMBKH |
0TOOpaXkaeTcsi B COOTBETCTBHM C MaciuTaboMm mepBoil. IIpu oToOpa’keHWH OBYX ceidcMorpamm

OIHOBPEMEHHO CJICAYECT 3a1aTh KOOPpANHATBI IPUCMHUKOB U HCTOYHUKOB.

Kl | -

Shot

[ FRODI_FO005_RSUM_1
[ PRODILFO004_RSUM_I
[ PRODI_FO003_RSUM_I
[ FRODI_FO00Z_RSUM_1
[ PRODILFOOI_RSUM_1
[ PRODI_FO0H_RSUM_I
[ FRODILFO0TZ_RSUM_1

O VO N FI
Data - Source position =000

Puc. 19 Braaaka Operations

Ommust Type 3agaeT THI oToOpaXkeHHs ABYX ceificMorpamm. 3HaueHuto One — oroOpaxarth
OIHy celcMmorpamMmy. SOUICe - B KadecTBE BTOPOIl ceficMOrpaMMBI HCIONB3YETCS OfHA M3
ceficMOrpaMM COOTBETCTBYIOLIMX TEKYIIEMY IOJIOKEHHI0 HCTOYHHKA (IIOBTOPBI, HAKOIUICHUS).
Bce ceficMorpaMMBI 11 aKTHBHOTO HCTOYHHKA OTOOPAXKAOTCS B MOJIE CIHCKA HIKE, B KOTOPOM
nx MoxHO BbIOpaTh. All - B kauecTBe BTOpOM CeHCMOrpaMMBI HCHOJB3yeTCs IH00ast
celficMorpamma Tnpoekrta. Bee ceficMorpaMMBI IIpoeKTa OTOOpakaroTCsl B IMOJIE CITHCKA HIDKE, B
KOTOPOM HX MOXHO BBIOpaTh. Reciprocity — oroOpasuth B3auMHYH0 ceiicMorpamMmy (BBOJ

KOOpAUHAT HCTOYHHUKOB U IPUCMHUKOB 069[38.TCJ'ICH).



Onepauuu ¢ ceiicMorpaMmMmamMu

Kak mpaBuno, pe3ynbTaToM ceficMOpa3BeHOUYHBIX paboT ABIseTcs Habop ¢ainos ¢opmaTa
Seg-Y win Seg2. Otu ¢daitmel MpencTaBAAIOT “‘ChIphle” JAaHHBIE, KOTOPBIE HEOOXOIHMMO
IpeABAapUTENEHO MOATOTOBHUTH. [locie 3arpy3kd MaHHBIX B TIPOSKT HEOOXOAWMO BBECTH
TEOMETPHIO CHCTEMBI HAOIOACHUN AT KaX0H ceficMOrpaMMBI (eCII TeOMeTPHsI He 3aBE/ICHA B
¢aitnax). DTo MPOCTO CHAENaTh HETMOCPEJCTBCHHO B TalOJWIlE OKHA THKHPOBKH (11 KOCBI) U
BOCIIOJIb30BaBIIMCH omnmuert Edit source pos (mis myHKTOB BO30YyxIcHus) (IOApa3aen MEHIO
Tools rimaBHOrO MEHIO TIPOrPaMMBl).

OOBIYHO, HA OJHOM ITyHKTE BO30YXXICHHUS ITOJYYalOT HECKOJIBKO celicMorpamMMm (TIOBTOPHI,
HaKOIUIEHUs, JIeBble M TpaBble yaapbl). Ho mns umHTepnperanuu HeoOXoAMMa TONBKO OJHA,
KOTOPYIO IOJTYYalOT OO B Pe3yNIbTaTe CyMMHPOBAHUS OCTANIbHBIX, JINOO BEIOMPAFOT JIYYIIYIO U3
MOJTYy4YCHHBIX Ha JaHHOH myHKTe. IIpm pabore ¢ S — BOJHAMH MO METOIUKE JIEBBIX M TIPABBIX
yJapoB HEOOXOIUMO M3 OJHOM celicMOrpaMMBbl BBIYECTh APYryro. s pemeHus Bcex 3THX 3a1ad
ucnone3yercst  Bkiaaka Operations. Ona mMO3BOJSIET COBMECTHO — BH3yalM3HMpOBaTh 2
ceficMOrpaMMbl U BBIIOTHATH ONEpalliy ¢ HUMU.

Jdnst omeparmii ¢ ceifcMorpaMMaMy, MONYYEHHBIMH Ha OJHOM ITyHKTEe BO30YyXKICHUS,
HCTIONB3YeTCs OMIUs SOUrce. B a3Tom pexkmMe moBepx aKTHBHOW CeHCMOTpaMMBI CTPOHUTCS €Ie
onHa, BbIOpaHHas u3 crucka Shot. Omepanus (CyMMHUPOBaHUS/BBIYUTAHKS) BCErIa MPOBOJUTCS
HaJ TeKymed u BBIOpaHHOH M3 cmmcka. To ecTs A TOro 4ToOBI MPOM3BECTH OMNEPALIHIO

CYMMUPOBaHHUSA HEOOXOIUMO BBIICIUTH CeﬁCMOl"paMMy B CIIUCKE, YCTAaHOBUTb CMCIICHHC B

19 |4 It KL
OIIIMNUu [S{e2)0%8 HCO6XOI[I/IMO W HAXaTb KHOIIKY * . Kromka - HCIIOJIB3YCTCA IJIA

BbIYUTAaHUA OZ[HOﬁ CCﬁCMOl"paMMLI us3 Z[pyl"Oﬁ, HanpuMep npu METOAUKE JICBBIX W IIPpaBbIX
Data

JeUCTBHsSI) Pe3ysbTaTOB cymMmupoBaHusi (SUm) u Beramrtanust (Sub). B astom ciydae Bmecto

yaapoB. Onmus MpeaHa3HadeHa Uil NpeABApHUTENIbHO MPOCMOTpPa (IO BBIIOJIHEHHS

UCXOIHBIX JAHHBIX BBIOPAHHOH celicMorpaMMbl OymeT MOKa3aH pe3ylbTaT ONepaluu AJs

PH

3aJaHHOr0 cMmeuleHus. s yAajaeHus HEHYXKHBIX CEHCMOrpaMM HCIOIb3YeTCsl KHONKAa =
IMocre BBIMOMTHEHNS BCeX HEOOXOIUMBIX OIEpaIrii Ha IIYHKTE BO30YXKICHNS MOKHO YHaIUTh BCE

celficMOrpaMMBbl, KpOME aKTHBHOM.

Kuonka HCTIONB3YyeTcsl sl pacdera KOd(PPHUIHUEHTOB KOPPEISIHUA MEXIy aKTHBHOMN
ceiicMorpaMMoil U celicMorpaMmmamMu COHucKa. OTO CYLIECTBEHHO YIPOILIAeT BBIOOP
celficMorpaMM, KOTOpBIe OYyAyT CyMMHpPOBaThca. KodpduImeHT Koppensiuu OToOpaskaeTcs

CIpaBa OT Ha3BaHUS CEHCMOTPAMMBI B CITHCKE.
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OTHOCHTCIILHO aKTI/IBHOI\/'I, KOTOPOC 6y}1€T HCIIOJIB30BAHO IIPU BBINIOJIHCHUU OII€palivuu. [le/li

Onmust yCTaHaBJIMBAacT CMCUICHUE (B OTC‘IeTaX) CeﬁCMOl"paMMbI n3 CIIMCKa

HU3MCHCHHUHN JAaHHOTO IMapaMeTpa, BTOpas CeﬁCMOFpaMMa 6y11eT CMCIIAThCA I‘pa(l)H'-IeCKH.

Pesxxum Reciprocity mo3sossier 0ToOpaxxarh MoBepX aKTUBHOM, CEHCMOrpaMMy, MOCTPOSHHYIO

110 B3aMMHBIM TpaCC&M‘. DTO TO3BOJISICT OLCHHMBATL Ka4YCCTBO IIOJICBBIX MATCPUAIIOB, BBISIBHTH

OIIHMOKH B OIIPpCACIICHUM OTMETOK Hadaljla 3aIlMCH, a TaKXXE€ KOHTPOJIMPOBATH IIPaBHIBHOCTH

MMUKUPOBKH.

IInkupoBKa nepBbHIX BCTYIUICHUN

IMukupoBKa BpeMeH MepBbIX BCTyIUIeHHH B mporpamme ZondST3D npousBomurtcs B
MHTEPAKTUBHOM W  TOJYaBTOMAaTHYECKOM pPEeXKUMax. BBuIy TOro, 4YTro TMOJHOCTBHIO
aBTOMAaTU3UPOBATh IMUKUPOBKY IEPBBIX BCTYIUIGHUH [UIl pPealbHBIX IOJIEBBIX MaTepHajoB
HMHKCHEPHOH celcMOopa3BeIKH HEBO3MOXHO, B NPOTpaMME PEaln30BaH ammapar yIpaBIeHHS,
MO3BOJISIFOINI MAaKCUMAJIBbHO YIIPOCTHTh M YCKOPUTH JaHHBIN MpoLecc.

Hepea Ha4aJIOM BBIJCJIICHUSA IICPBbIX BCTyHJ'IeHPIfI CJICayeT HepCﬁTH B PCKHUM ITHUKHPOBKH,

fHH

Ha)XXaB KHOIIKY —. )Ianee IPOU3BOAUTHCA BLI60p 3HAYCHUH opsaMoO Ha CeﬁCMOl"paMMe. I[J'Iﬂ

00aBIIEHNS/KOPPEKTUPOBKM 3HAUEHHS HCIONB3YeTCs JieBas KHOMKAa MbImH. J{isi 3amaHus

i

MOCJIEI0BATENLHOCTH TOUEK HCIIOIb3YETCS L)emm multipicking —| |(1ie14KOM MBIIIY 3aJAETCS -

HayaJbHas ¥ 3aT€M KOHEYHas TOYKa TPACCUPOBKH, 3HAUEHHS, MEXKIY KOTOPBIMU ONPEACIIAIOTCS
IO OTIPEACICHHOMY, BHIOPAHHOMY IIOJIB30BATENIEM aNropuTMy). s ynaneHus Touku rogorpada

HCTIOJB3YETC MMpaBasd LKHOHKa MBIIIIH.

B 3aBucHMOCTH OT IIpenouTeHus 00paboTYNKa, IporpaMMa MPeIOCTaBIsIeT BEIOOp crocoba
KOPPEKIMU MOJ0KEHHUI BPEeMEH MEPBhIX BCTYIUICHHH: 10 ()POHTY, MAKCHUMyMaM, MHHIMyMaM 1
MaKCHMyMy KOppesnui. PexxuM aBToMaTHYeCKOH MHUKAPOBKH JyUIIle UCIIOIb30BATH TOJIBKO JUIS

JIaHHBIX C XOpOLIMM KadecTBOM. ISl BKJIIOYEHUS PEXMMa KOPPEKLUUM IEPBBIX BCTYIUIEHUH

HCIIONB3YeTCsI KHOTIKA {a . IIpy HaKaTHM NpaBOi KHOMKH MBIIIM IMOSBISIETCS BCIUIBIBAIOLICE
MeHI0 BbIOOpa crocoba koppekuuu. JlocTynHbl cienyroiiue Bapuantbl: t0 null — mpussizka k
Hymo, t0 extremum — mpuBsizka K T000My 3KCTpeMymy, tO minimum — mpuBsi3ka K TOYKe
MHHEMyMa, 10 maximum — mpuBsi3ka K Touke Makcumyma, Correlate — koppekrupyer
MOJIOKCHHE TEePBBIX BCTYIUICHMHA TaKuM o00pa3oM, 9TOOBI TOYKH HA COCEIHHX Tpaccax

KoppeupoBaiy Apyr ¢ apyrom , Move to reciprocity point — I/IC]‘[OJ‘IBSyHFCSI 3HAYCHHH B3aMMHBIX

MpumMeuanune [U21]: moxuo
I10JIb30BaThCs CTPEIIKAMH BBEPX BHHU3.

Mpumevanme [U22]: Bianmuyio
celicMorpaMmy

) [ﬂpnmeqauue [U23]: He paGoraer

MpumMeuanune [U24]: Teneps yxe
TpaBast

[npnMeanue [U25]: 1o

TOYCK.
HpI/I aBTOMaTHYECKOMU KOPPEKIUN BaXHBIM IIapaMETPOM SABJBICTCA paguyC HWIM IIWPUHA

nojockl moucka. OOmacTe MOHMCKa OTOOpaxaeTcs KPYyroM BOKPYT Kypcopa (IpH IHKHPOBKE

[npuMeanue [U26]: s




OT/ICJIbHOW TOYKH) MJIM TIOJIOCOM — NP MUKUPOBKE rpynibl 3HaueHui. [1lupuna/panuyc odnactu
MOKCKA PEryIUpyeTcs KoliecoM MbIin ¢ HaxaToit knasuineid [CTRL]. IIpu momyaBToMaTH4ecKoi

IMUKAPOBKE BBIOOP TEPBEIX BCTYILUICHHI HpomBom/IﬂL\csl B obmactu momcka. B pexume

[npumeqauue [U27]:

MaKCHMyMa KOPPEISILUK MPOrpaMMa OTpe/IesIeT TAKKE TOUYKH HA COCEHUX TPACCaX MCXOMS W3
9TOTO KPUTEPHS U 10 TOTepH Koppesiiuu. [Ipu MMKUPOBKE TPYIIIbl 3HAYCHHH, B T0JIOCE TIOMCKA
KpPYy)XKaM# OyqyT OTOOpaKaThCsi MpEABAPUTECIBHBIC TOYKH, TAC OYIYT HAXOAWUTHCS 3HAUCHUS
MIEPBBIX BCTYIUICHHUH MTOCIIE 3aMBIKAHMS,

HNomonmuurtensHas QyHkmus raaBaHoro Menwo okHa Hodographs/Autocorrect current
npeHa3HauYeHa Il aBTOMATHYECKONH KOPPEKTHPOBKM BPEMEH IEPBBIX BCTYIUICHHH HA OCHOBE
KOPPEJISLIMU COCSHUX TPACC sl y)Ke MPOIMKUPOBAHHOTO rogorpada.

Ipu nukupoBke romorpados cieayer oOpaiiarh BHUIMaHHE Ha B3aUMHbIE 3HAYEHUS BPEMEH
(oTnenbHBIE KpYXKKH Ha ceiicMorpamme). OHH CIIy’KaT CBO€OOpa3HbIM KPUTEPHEM IIPABUIBHOCTH
MUKAPOBKK (WM TMPABHIGHOCTH BBIOPAHHOW OTMETKH MOMeEHTa). JIisl TIOTHBIX CHCTEM

HaOII0 IeHUH (C OOJIBIIM KOJIUICCTBOM ITYHKTOB B3pbIBa B ITOJIOKCHHUAX h’lpI/ICMHI/IKOBD KOHTPOJIb

[npnmeqauue [U28]: nynkros npuema ]

10 B3aUMHBIM TOYKaM MOeT gocturarb 50-60 mpoueHToB. DTO MO3BOJSIET C OJHOHU ICTopOHLJi
KOHTPOJHMPOBATh INPAaBUIBHOCTh NUKHPOBKU, C JPYrod - aBTOMAaTHYECKH h(oppeKTHpOBaTb‘
omuOKK B ONpEIe/ICHHH OTMETOK Hawana 3ammcu (omus Correct Start times). Ecou mexmy

B3aMMHBIMH TO‘IKaMI/ﬂ bOJ’ILHIa}I HCEBA3KA — CJICAYET BBIACHUTH TMNPHUYMHY, C Y€M OHA CBsA3aHa.

[npumeqauue [U29]: nposepurs

)

[ Mpumevanme [U30]: or wm ¢

)

[npumeqauue [U31]: umeerca

Takum 00pa3oM, IPOIECC MUKUPOBKH BBITIISITUT CICAYIOIIAM 00pa3oM:
1. TlukupyeM WHIUBHUIyaIbHBIE CEHCMOTpAMMBI WHTEPAKTUBHO WM aBTOMAaTHYECKH (B
3aBHCUMOCTH OT KauecTBa JaHHbIX).
2. KoppektupyeM 3HauYeHHs WCXOJsl W3 aHajlW3a B3aUMHBIX BpPEMEH BCEW TPYIIIBI
roporpados. Konrponupyem omubKy IMKApOBKK onmueii Reciprocity error.
3. KoppekTrpyeM OTMETKH Hadaljia 3alliCH aBTOMAaTHYECKH I BCEX celicMorpaMm (OMIust

Correct Start times) unu Bpy4HYIO AJIs1 KaX 0.

Juajior guabTpanuy JaHHbIX

Juanor mnpexacTaBasieT HHCTPYMEHT MJIsi aHalM3a CHEKTPOB W (QUiIbTpaluu MOJEBBIX
ceiicMorpamMM. B 1eBO#i yacTH OKHa pacroyioskeH rpad), OTOOpaKaIOMUi pacCYMTAHHBIA CIEKTP
pabouero oxHa u ¢opMmy ¢mnpTpa. M3Menenne ¢Gopmsl QuIBTpa MPOU3BOAUTHCS C MTOMOIIBIO
MpaBOW KHOTIKU MBI (K OJvKaiIei Touke neperuda Gpuibtpa).

OcHOBHOH 3a/1auell PUIBTPALINY TOJIEBBIX JAHHBIX SBISIETCS BBIJIEIIEHIE TIOJIE3HBIX CHTHAIOB
Ha ¢pone momex. B mporpamme ZondST3D ucnons3yercs ABa THNA QUIBTPAIMH, OCHOBAHHbIE HA

Oypre u BoiiBner npeobpazoBaHHn. KHomcal ‘BBI?,I)IBaeT OKHO TIO3BOJISIOIIEE IPOU3BECTH

[npmaeqarme [U32]: 2

¢unpTpaimio Tekyiiei ceiicMorpamMmbl. B BepxHelt uwactu Bkiaaku Fourier transform



oToOpaxkaeTcs CIEKTp ceiicMorpaMmbl. {1 pacdera CHEKTpa HMCIOIB3yHTe KHOIKY . Ecmm
BeIOpaHa onuust All traces To Gyzet paccunTan cpeJHUI CIIEKTp AJIs BCEi ceficMOrpaMMBl, HHa4e

- CIICKTPp paCCYUTBIBACTCA I aKTUBHOM TpacCcChbl.

Fiter&Spectrum ﬂ
Fourier transform l wavelet denoizing
14
Band pasz -
0.9+
0.8 B 7| &
0.7
Spectrum of
0.6 (& all traces
0.5 " Active Trace
0.4 Apply b
0 o Al races
0.2 " Active trace
0.1 [~ Al shots
T T T T T T T T T T T T T T T
20 40 80 30 100 120 140 180 180 200 220 240 260 230 300
hz
|5 |20 |30 |70

Puc. 20 duanorosoe okHo Filter&Spectrum. Braaaka Fourier transform

Janee HEoOX0MUMO BBHIOpATh THIT (GUIIBTPa (BCIUTBIBAIOIIUNA CIIHCOK B JICBOW BEPXHEH 4acTh
OKHA). OTO MOeET OBITh MOJIOCOBOM (DMIBTP WM (PUIBTP BBICOKMX/HU3KMX 4yacToT. Hactpoiika
(GUIbTpa OCYIIECTBISACTCS C TMOMOIIBIO MBINIM (MEPETACKMBAHHEM Y3JI0B Tpaduka QuibTpa

(duepHast TUHHS MTOBEPX rpaduiKa CIIEKTPa)) WK B YEThIPEX MOJISX BBOJA HUXKE rPa(UKOB.

Y
IMocne BeIOOpa mapamMeTpoB (GHUIBTPAa MOXKHO TMPOBOAUTH (GMIBTpanuio (KHOIKA J)
Pesynbrar ¢uieTpanuu cpasy xe oTodpaxaeTcs B 00JaCTH CEHCMOTPaMMBI, TAKKE IPOUCXOAUT

nepepacder crekTpa. s Toro 4ToOBI BEpPHYTHCS K HCXOJHON CeWCMOTpamMMe HCIIOIb3YeTCs

KHOIIKa J @wibTpauys ¢ 3aJaHHBIMH I1ApaAMETPaMH MOXET OBbITh IPHMEHEHa KO BCEM
ceiicMorpammam. J{ist 3Toro foiKHa ObITh BeIOpana omuust All shots.

h’[epexo;[ Ha BKiagky \Wavelet denoising akTHBH3HpYET alrOPUTM BEHBIIET DHIBTPALNA IS
o0pabotku ceficMorpammMbl. ONUMK Il YIpaBIECHUs BEHBIET (UIbTPALKEH Takue XKe, Kak
®Dypbe, 32 UCKIIOUEHUEM CIEYIOLIHX !

Wavelet type — onpeznensier T BeliBieTa.

Wavelet order — onpezessier nops1ok BeiBieTa (CII0KHOCTD €ro (JOpMBI).



Decomposition level — ompeznenser KOMHYECTBO MENKHX JETaleil KOTOpbIE OCTaHYTCS B

curHaie nocue ¢uibTpaiy. Yem Oonblie 3TO 3HaYCHHE, TeM Ooiiee KPYIHBIC ASTaIH OyayT

OT(i)I/IJIBTPOBaHLI.‘ | Npumeuanme [U33]: Xorenocs Gbr
nornopo6Hee. YeM OTIHIaeTcs ot
J1s1 mocTpoeHHsl CHEKTpa OIpEEeNIEHHOW 4acTu celcMorpamMmbl CIIEQyeT BBIICIUTh €€ B TIOI0COBOIQ, B HEM MPEHMYIIECTEA, KOI/IA
TPAUMEHATE. B gem ornmune Pa3HBIX THUIIOB

npeoOpa3oBaHus

pexume m , ¢ Haxkaroii knaBumeid CTRL.

800 200

hz

Puc. 21 CnekTp BbIIeJI€HHOT0 Y4aCTKa CelicMOTrpaMMblI

B nosiBuBIIEMCST OKHE 6y,Z[eT 0T06pa)I(aTI>C$I CIICKTp JId BBIACIICHHOI'O y4JacCTKa. B 3aronoBke

OKHa ITIOKa3aH auarasoH CeﬁCMOTpaCC 1 OTCYETOB y4dacCTKa.

OcHOBHBIE 3TaNbl paﬁoTbI

Anroput™ paboThI ¢ HOBBIM MPOEKTOM MOXHO Pa30HUTh Ha CIICAYIOIINE ITAMBI

. BeiGop tuna ceemku (Survey type).

. 3aaHue reoMeTpUH NCTOYHUKOB U IPHEMHHUKOB.

. CyMMHpoOBaHHe HAKOIUICHUH U yAJICHUE JIMIIHUX CEHCMOTrPaMM, €CIIM HE00X0IMMO.
Coptuposka Tpacc B cericmorpamme(Cable configuration).

. @unsTpanus 1 BEIOOP KOG PUITIEHTOB YCUIICHNUS, €CIIH HEOOXOIIMO.

o oA W N R

. CoOCTBEHHO MUKUPOBKA MEPBBIX BCTYIUICHHH.



MOI[yJIb HHBCPCHU IMOJIECBBIX JTAHHBIX

OO01uii BUI rI1aBHOT0 OKHA MPOrPaMMBbI

OOmuit Bux mporpaMmel MOKa3aH Ha pUCYHKe HHUKe. OKHO COCTOUT U3 3ar0JIOBKA, TyHKTOB

OCHOBHOTO MEHIO, HKOHOK TTaHeJIH OBICTPOTO JIOCTYyTa, pabouei 00IacTH U CTPOKU COCTOSTHHS.

&5 1 ZondST3D - [test3d1.5t3] = B
| File Options Buffer Help 2
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Puc. 22 O6mmuii Bua nporpammsl. 1 —3aroJioBok, 2 — riiaBHOe MeHIO, 3 - TaHe/Ib OBICTPOTO

aocTyma, A — IJIaH U30JMHMIA, B — 001acTh BU3yanu3anuu npo@uibHbIX JaHHBIX, C — 06J1acTh

3D mopenn, D — 061acTh peqakTopa Mojesd , 4 — CTPOKa COCTOSTHHS

Pa6ouas o6macts mporpammel Z0NAST3D paszenena Ha 4 OCHOBHbIE CEKIIHU:
A - B JTeBOM BepXHEM YTIIy TIOKa3aH MaaH u3onunui. B 310# ob6mact MOXHO 0TOOpaxkaTh

Ha6JIIOI[éHHLIe nu paCC‘II/ITaHHBIe 3HAUYCHUS. ITman CTpOI/ITCH JJIA BBIGpaHHOFO Ha TMaHeJIn
ILEV'I vl

B — B BepxHEM NpaBoOM YIJIy NpEACTABICHA 001ACHb 8U3YANUIAUUU RPODUALHBIX OAHHBIX.

o

OBICTPOTO IOCTYMA pa3Hoca, HaIpUMep

AKTHBHBIH poHITh BEIOKpaeTCs Ha IaHeIH OBICTPOTO IOCTYIIA, HAIIpUMep
B sroit 061acTn m300paxkaroTcs HaOMIOIEHHBIE U pacYeTHBIE TPAdHKH.
C - B JIeBOM HI)KHEM YTJIy pacroyiokeHa oonacms 3D moodenu.
D - B mpaBoM HH)XKHEM yIiIy OTOOpakacTcsl odnacms pedakmopa mooeau B PEXAME cpesa

(2D) mo BeiGpanHOMy ceuenmto. Cpe3 BBIOMpaeTCs Ha TAHENH OBICTPOroO JOCTyMa, C



@ B

UCTIONB30BAaHUEM KHOIOK « ». HampapneHue cpeza H3MEHSETCS C HUCIOIb30BaHUEM
nyHkra meHro Options / Model / Plan.

Ipn HaXkaTHH MpaBOi KHONKOM MBIIN B ONpeeIéHHON yacTH pabodeii 00IacTy MOSBIIETCS
MeHI0O ¢ HacTpoiikamu. IlogpoOGHO HACTPONKH ONMHUCAaHBI B COOTBETCTBYIONIMX pa3fenax
HHCTPYKIUH.

Jlis Bcex o0OBeKkTOB, kKpome 3D Monenu yBeJIWuYEHHE OTICILHOTO YYacTKa MM €ro
MEePEMEILEHNE OCYILIECTBISIETCS B PEKMME C Ha)KaTOW JIEBOH KHOMKOW MBIMHK (MHCTPYMEHT —
“pe3MHOBBIA NPSIMOYTONBHUK). JIs BBIMENCHUS y9acTKa, KOTOPBI HEOOXOIHUMO YBEIHYHTH,
KypCOp MBIIIH TepEMEIAeTcsl BHU3 U BIIPABO, C HAXKATOH JICBOW KHONKOW (CM. PHCYHOK HIIKE,
A). JIng BO3BpaTa K HMEPBOHAYATLHOMY MacIITa0y, IPOU3BOIATCS Te XKe ACHCTBHSA, HO MBIIIb

JIBIXKETCS BBEpPX U BJIEBO (CM. PUCYHOK HUXe, B).

Puc. 23 HampaBJjieHue IBUKeHHsI MbIIIH MPH H3MEHEHUH MACIITa0a

IIaHe b MHCTPYMEHTOB IJIABHOT0 OKHA MPOTrPaMMbl

ITanens HHCTPYMCHTOB CIIY)XXUT IJIA 6BICTpOFO BBI30Ba HamOoJIee 4acTo HCIIOJIB3YEMBIX B

nporpamMMe QyHKImiA. OHa COIEPIKUT clieaAyronre (yHKINOHATbHBIE KHOMKH (CJIeBa - HAIIPaBO):

= OTtkpbITh (halin AaHHBIX HMIW TpPOEKTa (BO3MOXKHA 3arpy3ka HECKOJBKHUX

(haiinos).

rH,B BeI3BaTh MOIyNTh MHKHPOBAHWSA MEPBBIX BCTYIUICHWH. Eciu mpoekt ¢
ceificMorpaMMaMH 3arpy»eH — MOXKHO OTPEIaKTHUPOBATh 3HAUCHHS MEPBBIX
BCTYIUICHUH B COOTBETCTBHH CO 3HAYCHHSMH TEOPETHYECKUX Troaorpados

(3 mHBepcun). s OOHOBNEHWs 3HAYEHWH NUKHPOBOK  HCIIONIB3yeTCS

=
KHOTIKA ™ MpH BBIXOJIE.

E Bre13BaTh quanor COXpaHCHHA JaHHBIX.

%% | BoI3BaTh quanor HaCTPOHKY apaMeTPOB UHBEPCHU.

&) BrI3BaTh MOAMEHIO 151 pabOThI C TPEXMEPHOM MOJIEIBIO.




Ilepeiitu x npeaplIyIeMy WK CIELYIOIEMY CPE3Y MOJIEIH.

& &

CxommpoBaTh TeKyIIHit cpe3 Moaenu B Oydep.

g

[pu Ha)xxaTHX JIeBOM KHOMKOI MBI 13 Oydepa oOMeHa 3arpy3urTcs MOAEIb

B

B TEKYIIU CPE3 MOAECIH.

IIpu HaxaTun npaBoi KHOMKOW MBIIIN MOSBUTCS MEHIO ONMLUNA 3alOJHEHUS
MOJIEJIN:

«Current» — BCTaBUTh B TEKYLIUH cpe3, MOJeNb U3 Oydepa 1 BBIOpaHHOTO
napameTpa.

«Current&+» — BCTaBHTh B TEKyIIHH M BO BCE IOCICAYIOIINE CPE3BI,
MoJelb U3 Oydepa st BEIOPaHHOTO MapaMeTpa.

«Current&-» — BCTaBUTH B TEKYIIHI U BO BCE MPEIBIIYIINE CPE3bl, MOECTb
u3 Oydepa a1 BBIOpaHHOTO MapameTpa.

«All params» — mpUMEHWTh BBIOPAHHBI PEXHAM BCTAaBKH JUIS BCEX

rapamMeTpoOB BEIOPaHHOTO Cpe3a.

B 3anmycTuTh OpoLeLypy pacueTa IpsMOi 3a1auu.

i) 3amycTuTh TpOUEAYPY WHBEPCHM MM OCTAaHOBUTH (NPH IOBTOPHOM

Ha)KaTHN).

¥n | [IepeiiTi B pEXMM MHTEPIIPETALMHU JAHHBIX TIPOJOJIBHBIX BOJIH.

Vs IlepeiiTu B pesxuM HHTEPNPETALMU JaHHBIX IONEPEYHBIX BOJIH.

< | BerumeiBarommid cnmcok BBIOOpa TEKyIIero NMpOQUIS I OTOOpaKeHUS B
[IpaBoil BepxHeHl yacTu OkHA. DTa ONMLUS O4YeHb yJOOHA, €CIIM TpexXMepHast

CheMKa IpeJcTaBieHa HabopoM 2D npodrmmneit.

':il BcemisiBaronui Crimcok BLI60pa pa3HocCa 4Jid MOCTPOCHU KOHTypHOI‘/'I KapTbl

JTaHHBIX.

IHoameHo paboThl ¢ TPEXMEPHOIi MOIE/IbI0

)

I[JI}I BbI3OBAa JAHHOI'O MOAMCEHIO CIYKUT KHOIIKA Ha MaHEJIUW UHCTPYMEHTOB TJIABHOI'O

OKHa IMpOoTrpaMMBI. HOZ[MeHIO COACPKUT CICAYIOLINUC ITYHKThI:

3D view settings BeI3BaTh Jquanor HacTpoiiku napamerpos 3D moxenu.

Print preview Juanor Hactpoiiku nevatu 3D moneny.




Plane cut

Bribpats opuenranuio cpeza mogenn (XZ, YZ, XY).

Model

3aiaTh mapaMeTphl CTAPTOBOM MOJIEITH
Halfspace value — samare HOBOe 3HaueHHWe MapameTpa s
BMEUIAIOIIEH Cpe/Ibl.

Clear model — ourcTHTh TEKYILYIO MOJEID.

Clear limits — ynmanute 3agaHHBlE TIpeIENbl HU3MEHEHHS
apaMeTpoB.

MinMax auto — HaliTH Tmpenensl W3MEHEHHS MapaMeTpOB
ABTOMATHYECKH.

Smooth/raster model - croaguTe/3arpyouts moaens. [llpu

ucnomw3oeanuu npoyedypel rasterization, ¢ sasucumocmu om
napamempa xowmpacmuocmu  (Degree),  npoussodumcs
epynnupoganue siveek ¢ OausKumu napamempamu. B peowcume
Smoothing, ¢ zasucumocmu om cenasxcusaiowezo gaxkmopa
(Degree), npouszeooumcs  ocpednenue napamempos — AUeeK

Mooenu.

Axises settings

Bei3Bare amanor HacTpoiikn mapamerpoB  ocu  (X,Y,Z)

TPEXMEPHON MOJIETH.

Show

Breibpats oToOpakaeMbie OOBEKTHI (Ui BBIOOpa yCTaHOBHTE
raJoO4K{ HAIIPOTHB HEOOXOIMMBIX 0OBEKTOB):

Cutting plane — nokasbiBaTh moJioxkeHue cpesa Ha 3D monenw;
Survey points — moka3pIBaTh MOJI0KEHHS IPUEMHUKOB,;

Boreholes — moka3siBaTh gaHHBIE KAPOTAXKa U JIUTOJIOTUH;

Background —moxka3ssiBath 3D MOAIOKKY.

Synchronous cut

W3mensaTh monokeHHE cpe3a Ha 3D Monenm CHHXPOHHO ¢

oo

n3MeHenueM 2D miaHa IIpHU MTOMOIITHU KHOITOK

XY.Z1.11

YCTaHOBHUTH OAMHAKOBBIE MAacIITAOBI IS BCEX TPEX OCEH.

MeH10 GyHKIUI ITIABHOT0 OKHA MPOrPaMMBbI

Hmxe MEpEUYUCICHbI Ha3BaHU ITYHKTOB MCHIO U UX Ha3HAYCHUEC!

File/ Create survey

BbIzBaTh AManor co3gaHus CHUHTETUYECKOH CHCTEMbI
H3MEPEHHH.
MoxHO BBIOpPAaTh TEOMETPUIO KOC JUIS HAa3eMHOTO,

MECIKCKBAKUHHOTI'O BapHaHTa WIN UX KOM6I/IHaI_[I/II/I. I[aHHBIﬁ




JMAaJIor IEPEBOAUT IMPOrPaMMy B PEXHMM MOJEIUPOBAHMUS.
JIaHHBIH PeXHUM MOXKET OBITB MOJe3eH IPH INTAHUPOBAHUH

reou3nuecKux pador.

File/ Open file

OTKpBITH (ailyl JAHHBIX WK MPOeKTa (BO3MOKHA 3arpy3ka

HECKOJIbKHX (hailyioB).

File/ Import from text/excel

VIMmopTupoBaTh JIaHHbIC u3 MPOU3BOJILHOTO
(MHOTOKOJIOHOYHOTO) TEKCTOBOTO (paiina (Wi TaOIHIIbI
Excel). Tlomp3oBarenmo HEOOXOAWMO 3aaaTh Ha3BAHMS

CTOJIOIOB B TIEPBOM PSITY TAOJHIIBL.

File/Save file

Bre13BaTh quanor COXpaHCHHA JaHHBIX WX MPOCKTA.

File/Edit data

OTKpBITh, UCIOJNB3YyEeMbI MPOrpaMMOM (aiiyl JaHHBIX, B

pemakrope Notepad.

File/Print preview

Br13BaTh AWAJIOT TeYaTH IJIaBHOI'O OKHa MpOorpaMMabl.

File/Recent

INocmenrue ucnonb3yemsle (hanbl

File/Exit

BbIxon U3 nporpaMMsl

Options/ Mesh constructor

BrI3Bath KOHCTpYKTOp ceTH A Mojeiau. Conep ut Habop
ONMIMH Iy aBTOMAaTHYECKOTO CO3MAHMSA CETH M TOHKHX
HACTPOEK A ONBITHBIX MNoisb3oBarencid. I[IpaBunbHbIi
BEIOOp TMapaMeTpPoOB CETH SBIACTCS OXHON W3 OCHOBHBIX

3a7aq JJIsl MHTepIpeTaTopa.

Options/Set survey line

Be3Bath [uanor 3agaHus THHUH npoduneil. Ota onnus He
BJIMSIET HA pe3yJbTaT WHTEPIPETALMH, HO OYCHb IOJIE3HA
IpM  BU3yanm3anuu JaHHEIX. Korma m3MepuTenbHas
cucTeMa, PEACTaBIIeT Habop He CBA3AHHBIX MEXIy c000it
npoduelt, mpodmias co3marTcs aBToMaTtuueckd. Ecim
npoduim He 3agaHBI, JAaHHBIE OTOOPaXKAIOTCI B BHAE
oblaka TOYeK B TNPaBOH BEpPXHEH CEKIMM OKHA

(unstructured).

Options/Program setup

BrI3BaTh quanor HaCTpOMKU mapaMeTpOB HHBEPCHUHU.

Options/ Data/Pseudosection

N300paxarh paccyMTaHHbIC W HAOJIOJICHHBIC JIaHHBIC B

BUAC IICCBAOPpA3pe3a.

Options/Data/Graphics plot

I/I306pa>1<aTL paCCHUTAaHHBIC H HaOJIOJCHHBIC JTaHHBIC B

BHzie Habopa rpauKoB.

Options/Data/Observed data

OT00pa3uTh B TUIaHE U3OJMHUI HAOIIOACHHBIC TAaHHBIC.

Options/Data/Calculated data

OTo0Opa3uTh B IJIaHE W30JIMHUN paCCUMTAHHBIE JTAHHBIC.

Options/Data/Data misfit

Oto0pa3uTh B TUIAaHE U3OJNMHUN WM TICEBIOpa3pese




3HA4YCHUS HCBA3OK.

Options/Data/Time arrivals

N3o0paxkaTh 3HaUCHHS TEPBBIX BCTYIUICHHUH.

Options/Data/Apparent velocities

W300pakaTs 3HaYEHHs KOXKYIIUXCS CKOPOCTEH.

Options/Units

BriOpaTh eauHMIIBI B KOTOpPBIX OyIyT oOTOOpakaThCs

CKOPOCTH U KXKYIIHECs CKOPOCTH (KM/C, M/C) .

Options/Data/Error gates

OToOpaxkaTh JTOBEpUTENBHBIC WHTEPBANBI Ha TpaduKax.

3amarorcs B Trace editor, mapamerpom quality.

Options/Data/With start times

OTo0paxkaTh ¢ y4€TOM OTMETOK MOMEHTOB ITOJIYYSHHBIX B

X0I€ UHBCPCHUH.

Options/Data/Show rays

[Tokazate Ha MOJeNU CelCMHUYECKHE JIy4yd COEIUHSIOIINE

WCTOYHUKM W IPUEMHUKH B TPEXMEPHOM CEKLHUH,

paccunTaHHble JUId Tekywmed Mmoxaenu. IlpensapurensHo

CIIEYeT PacCUUTATh MPSAMYIO 33149y

Options/Model/Block section

Nzobpaxkats MOAeTb B BUE OJIOKOB.

Options/Model/Smooth section

W3o0pakate MOIeNbs B BHIEC KOHTYpPOB W30IMHHUHA. J[ns

TOro, 4YTOOBI  W300pakaTh  MOAEIb B  TJIAJIKOH

HHTEPNOJISAIMOHHON TAIUTPE HEOOXOAUMO AKTUBMPOBATH
¢byukimo «Continuous» Bo Bimagke «Colorsy. Brmaaka
«Colors» naxoaurcs B auaiorosom okue «Model setup»
(eM.  pasmen  «ouanoz

HAcmMpoliku  napamempos

omodpasicenus mooenuy).

Options / Model / 2D mode

Hcnonp3yercst Toraa, Korna UMEIOTCS AaHHBIE TOJBKO IO
OIHOMY NPOUIIO UM MOJEIHpYyeTcs ABYMEPHBIN paspes.

B sToM ciyuae saeiiku B HanpaBiIeHNH Y 00beIUHSAIOTCA.

Options/Model/Plane

BrIOpath opueHTaLUIo0 cpe3a MOJEIH.

Options / Model / Plane /XZ

BriOpath opueHTanuio cpeza mojenu XZ.

Options / Model / Plane/YZ

BriOpath opueHTanuio cpeza mojaenu YZ.

Options / Model / Plane/XY

Br16pats opuenTtanuro cpesa mogenn XY.

Options / Model / Plane /
Autosize

Ecnu OIIIUA BKJIFOUYCHA, TO MMPOUCXOoaUT aBTO

MacmTabHpOBaHHUE CPE30B MO OCSIM.

Options/Model/Model histogram

IToka3ats rpa(bmc pacrnpeaciicHus JaHHBIX U IMapaMETpOB
SAYECK MOACIIH. ,Hl/IaJIOF IIO3BOJIET 3aaTb MHUHHMYM H

MaKCUMYM LIBETOBOM IIKaJIbI napameTpa.

Options/Model/Parameter

Velocity — mepeiiti B peskuM paboThI CO CKOPOCTSIMH.
Anisotropy - mepeiT B pexuM paboThl ¢ aHU30TPOITHAMU

CKOpOCTEH.




Attenuation — mepeiiTu B pexuM paboTBl ¢ MapamMeTpoM
3aTyxaHus BONH. [IpM BBEI30BE TPOIEAYPHl PpEIICHUS
npsiMoil mim oOpartHoi 3amaun B pexume Attenuation,
Tporeiypa MpUMEHseTCs I MapaMerpa 3aTyxaHus. [Ipu
3TOM BMECTO TO0TpaoB NEPBBIX BCTYIUICHUH, B BEPXHEH

CCKIIMH OKHa 0T06pa>1<a10Tc;1 AMIUIATYAbI

Options/Model/PR factor display

IMpu mammumu moxeneit VP u VS mo3Bossier oToOpa3uTsh

MOACJIb PACIIPCACIICHUC KOB(l)(l)I/IHI/ICHTa ITyaCCOHa.

Options/Model/Cut by rays

CKpbITh KpaeBble SYCHKH Yepe3 KOTOpbIE HE MPOXOJST

CelCMUYECKUE TYYH.

Options/Inversion/Smoothness

Oror Habop oONUUH 10 YNPABICHHUIO TJIAJAKOCTBIO U
CTIIAKUBAIONUM oriepaTtopoM. OHH MOTYT CHJIBHO BIIHSTH
Ha pe3ynbrar MHBepCcHH. OTHOCATCS KO BTOPOMY HWIEHY
¢byukuuu nemun CAC*(m-m0).

mO - start model - mO (onopHas Moaenb) HeEKOTOpas,
3aJlaHHas  I0Jb30BaTeIeM MOjelb (WIM  pe3ydbTar
unaBepcun). OCHOBHAS 33/lada HHBEPCHH B TAHHOM CITydac,
YMCHBIIINTh HEBS3KY TIPH COXPAHEHHH OJNU30CTH K
ormopHoif Mopmenu. CreneHp ONMM30CTH KOHTPOJIHUPYETCS
napameTpoM Smoothing factor. PaGoraer B ciyuae
unBepcun Occam u Focused.

mO - median - mO (omopHas MOZ€Nb) MeAHaHa MOJEIN Ha
Tekymied ureparui. OCHOBHASI 337a4a MHBEPCHU B TAHHOM
cllydae,  YMEHBIIWTH  HEBSI3KY  OPH  COXPAHCHUH
MaKCHMAaIIbHO TIaJKOM MOJIEITH. I'maakocTsb
KOHTpoJipyetcsi mapamerpom Smoothing factor. Paoraer
B ciuyuae uHBepcuu Occam u Focused. Dto Hawmydimwii
BapuaHT TpH wucnoib3oBanun focused inversion wim
WHBEPCHS C aIPHOPHBIMU TPAHUIIAMH.

mO — previous model - mO (onopHast Mozellb) MOIEIL Ha
npeapiaymei urepanuu. OCHOBHasg 3ajadya WHBEPCUU B
JIAHHOM Cllydae, MOJy4eHHe MHHUMAIBHOW HEBS3KH TPH
crabmwisHOH  cxomumocTd.  CKOpOCTB  CXOIUMOCTH
KOHTpoaupyercs mapamerpom Smoothing factor. PaGoraer
B ciydae uHBepcunm Occam wu Focused. dus Focused

inversion mHOTa MOXET HE [aBaTh KEIACMbIH PE3yIbTaT




(KyCOYHO-TIOCTOSIHHYIO MOJIEIB).
Diagonal filter - JlnaronanmpHoe criaXXMBaHHE MpH
uHBepcud. lcnonp3yliTe 3Ty ONIMIO, €CIIM B paspese

NPUCYTCTBYIOT HAKIIOHHBIC CTPYKTYPBI.

Options/Inversion/Optimization

Hactpoiiku  nmapameTpoB — onTuMu3auuu.  JocTymHbI
cienyoume:

Line search - Tlouck ONTUMAaJBLHOTO Tapamerpa
neMrpUpoOBaHUS HA KaXIOW WTepanuu  (3aMeser
IIPOLIECC MHBEPCUU IIPUMEPHO B 3-4 paza). B OonbiiuHcTBE
ClIyqaeB 3Ta OIIMSA MO3BOJSAECT MOCTHYh MHHHMAIBHOM
HEBSI3KM 3a HeOOJIbIIOE KOJMYECTBO MTEpaluid, HO
YBEJIMYMBACT BPEMs BBINOJHEHHS HTCPAlMH U MOXKET
SIBISITBCSA TIPUYMHOM TOMAaJaHusl PELIeHUS B JIOKAJbHBIN
MuUHUMYM. Eciu oniust oTKiItoueHa, moBeJeHue napamerpa
neMI(pUpoBaHus, KOHTPOIUPYETCS IBYMs MapaMeTpamMu —
Smoothing factor (mauansHoe 3mauenme) u Dec factor
(x03(hpUIMEHT YMEHBIICHHS).

Dec factor - Ecmm ommms line search ortkmouena, Factor
KOHTPOJIIPYET IIOBEJCHUE IapaMeTpa AeMI(HPOBAHHS B
xoge wuHBepcud. Ha mnepBoli wurepanuu HCHONb3yeTcs
sHauerne Smoothing factor, u Ha KaXIbIi CeayIOIeH, 3T0
3HAQUeHHEe JENWTCS Ha  33JaHHBI  ITOJIB30BaTeNeM
ko3pouument.  Smoothing  factor m.6.  BeIOpan
aBTOMATHYECKH, €CJIH BHIOpaHa OMIMS OKOJIO IMOJISI BBOJA
Smoothing factor (Bo Bknagxe Model B Program setup).
Lim based inv - Ecnu 3amaHbl CIMIIKOM y3Kue oOmIme
Ipeaensl U3MEHEHUs] MapameTpoB WM WHIVBHIyATbHBIS
TIPEACIBI ISl HEKOTOPBIX ST9eeK, HHBEPCHS OyAeT MBITAThCS
BEIBECTH MapaMeTPHl 3a 3aJaHHBIC MPENeNBl. JTO MOXKET
CWJIBHO BJIMATH HAa CKOPOCTb CXOAUMOCTU. B aToMm ciyuae,
CIIeAyeT BKIIIOYNTH JaHHBIA BapUaHT HHBEPCHHU, KOTOPHIH C
OIHOM CTOPOHBI YMEHBIIAET BKJIAJ SUE€EK, BHIXOMAIIUN 32
3aJaHHble ITpeAenbl, a C Jpyrod —  HUCIOJIB3YeT
CIelMaNbHbIe HOPMBI MApaMeTPOB, 3aTPYAHSIONINE TaKOH

BBIXO.




Options / Inversion /
Cross-gradient

Ha6op omnmit 1yist coBMecTHO# MHBepcHM naHHbIX VP 1 VS.
Pushing factor - rmaBHbli mapamMeTp COBMECTHOM
HWHBEPCHUH, KOHTPOJIUPYIOUIMI CTENCHb OIU30CTH 00pa3oB
(kpocc-rpamueHT) mouenen s AByX MetonoB. OOBIYHO
BEIOMpaeTcs MeTonoM Ipo0 M ommOok B amamasone 0-
1000. Ilpx HymeBOM 3HAYCHHH MOJIETH HOAOHPAIOTCS
MOJIHOCTBI0 HE3aBUCHMO. bBoJibIline 3HAYCHUS MapameTpa
MOTYT SIBJISITHCSL IPUIUHON HEBSI3KH IO OJHOMY IJIM JBYM
THUIIaM JaHHbIX.

Off layers num - OueHp yacTo BepXHSsSI YacTh paspesa
CHJIHO HEOJHOPOAHA W  pa3liMyHa JJIsI  Pa3HBIX
reopU3MUECKHX METONOB. B 3THX ciydasx Cleryer
HCKIIIOYUTh HECKOJBKO CIIOEB K3 OIepaTopa Kpocc-
rpamveHTa. BepXHss 4acTh Impu 3TOM OygeT cBOOOAHA B
W3MCHCHUSX.

CC criteria - Mcnonbs30BaTh KpUTEpHii 00LIEH KOPPEIALIHK
JIBYX MOJeNel JUIsi COBMECTHOM HWHBEPCHUU. 3HAUYEHUS
pushing factor B cirydae BbIOOpa 3TOr0 AJIrOpUTMa JIOJKHBI
OBITh B muamnazoHe 0-2.

Joint inversion — BKJIIOYNTH PEXKUM COBMECTHOI MHBEPCUH
Vp u Vs. Crenyer OTMETHTb, YTO COBMECTHAsi MHBEPCHUS

TpeOyeT B JiBa pa3a OOJIbIIe ONEPATHBHON MaMSITH.

Options/Inversion/
Invert start times

Briroyaer pexuM aBTOMATHYECKOTO TI0A00pa OTMETOK
MOMEHTa IpU HHBEepcUM. [laHHYIO ONUMIO CcleayeT
BKIIOYATh MpH TIpoOJieMax ¢ OMNPEICICHUEM OTMETOK
MOMeHTOB. [103BoJIsIeT 3a/1aTh MAaKCHMAIIbHYIO OIIMOKY B

ONpeACIICHUU OTMETOK MOMEHTOB.

Options/Inversion/
Invert anisotropy

WuBepcust  ckopocTeit ¢ mogboOpoM — aHH30TPOIHH,

PEKOMCHAYCTCA AJI1 MCIKCKBaXKMHHBIX HSMepeHHﬁ.

Options/Attenuation/Frequency

JlanHbIH YHKT MEHIO MOSBJSETCS B pekume attenuation.
YcranaBimBaeT pabodyr0 4acTOTY TOJIE3HOTO CHTHAMA ISt

pacueTa aMILIMTY[] B PEKUME 3aTyXaHUsl.

Options/Attenuation/Max spacing

JlaHHBIA MyHKT MEHIO MOSIBJSIETCS B peskume attenuation.
VYcTanaBiMBaeT MaKCHMalbHBIA pa3Hoc R-S, ammiuTymasi

I M3MepeHWit ¢ OoNbmMM  pa3sHOCOM HE OyayT




YYUTBIBATHCS IPU UHBEPCUU.

Options/Import/Export/
Background 2D

3arpy3uts rpadudeckuil ¢ain moaIOKKH AN TEKYIIETO
2D cpesa. Ilomp3oBaremio OyaeT NPEIIOKCHO BBECTH
KOOPJAWHATHI YTIIOB MOJUIOKKH.

Remove current - yganuth rpadguyecKyro MOATOKKY IJIs

tekymmero 2D cpesa.

Options/Import/Export/
Background 3D

3arpy3uth rpadudeckuii Gpaiin nomioxku 1t 3D mMogeny.
I'pauaeckuit daitn otobpasutecs B 3D momenmu. Ilpu
3arpy3ke  HEOOXOIUMO yKa3aTh KOODPJHMHATHL  YIJIOB
HNOJJIOKKA B TpeX KOOpAMHATaX (IO yMOIYaHUIO,
KOOPJMHATAMU SIBISIIOTCS — MOJIOXKEHHSI YITIOB TEKYILIETO
cpe3a monenu). [lpu xemaHHM MOXKHO BBIOpaTh IIBET B
HOJJIOXKKE, KOTOPBIH CTaHET MPO3PAYHBIM.

Remove background - ymanuTh rpaduyeckyro MOIIOKKY

st Tekyero 3D moneny.

Options/Import/Export/
Import mod3D

WnvmopTtuposats 3D mozmens u3 dana B popmare MOD3D.
OTy onuuioo ynoOHO HCIONB30BaTh, JUIS 3arpy3KH paHee
COXpaHEHHOM KOIIMM MOJENH, HalpuMmep, Korga Bce 4
Mozenn Oydepa 3aHATBI aKTyaJbHBIMH MOJCISIMH, WA

napaMeTphbl CETU OBLIN U3MEHEHEI.

Options/Import/Export/
Export mod3D

OkcnoptupoBath Tekymyio 3D monens B daiin dpopmara

MOD3D.

Options/Import/Export/
Import mod2D’s

WNmnoptupoBate Habop 2D wmogpeneir u3 daiiio B
¢dopmare mod2D(c y4eTtoM UX KOOpPIWHAT B IUIAHE) U
BCTPOUTh B TEKYIIYI0 TPEXMEPHYIO MOJENb. JTa OIILHA
MOKET OBITh HCIOJB30BaHa ISl UMITOPTa pe3ynbTatoB 2D

HMHBEPCHH B TPEXMEPHYIO MOJEIIb.

Options/Import/Export/
Export mod2D

OkcroptupoBaTh Tekymmid 2D cpe3 momenn B daiin
¢dopmara MOD2D. Tlocne coxpaHeHHS MOJIENb MOXHO
OTKpBITH B mporpamMme ZondST2D wunu 3arpy3uTs B Apyrou

cpes ISl TpEXMEPHOU MOJCIH.

Options/Import/Export/
Save rotations

CoxpaHUTh TpEeXMEPHYIO MOJIENb B BUAE HaOOpa KapTHHOK

JUIA pa3HBIX YIJIOB IIOBOPOTA.

Options/Import/Export/
Save slides

CoxpaHUTh TPEXMEPHYIO MOJENb B BHIE HabOpa KapTHHOK

JUIA pasHbIX MTOJIOKCHUH TJIOCKOCTH CCUCHUS.




Options/Import/Export/
Export line to st(2d)

DKCIIOPTUPOBATh PACCUMTAHHBIC AAHHBIC IS TEKYIIEro
npoduis B ¢dopmMaT IPOTpaMMBl IBYMEPHOH WHBEPCHH

ZondST2D.

Options/Import/Export/
Output settings

Bem3BaTh Anamor HACTPOHKH IapaMeTpoB TpaduuecKkoro

n300paKeHuUs [IPU IKCIIOPTE.

Options / Import/Export /
Draw to surfer

ITocTpOUTh TpEeXMEPHYIO MO/IEJb B BHIEC HAOOpa CPe3oB 1o

riny6une, B nporpamme Surfer.

Options / Import/Export /
Draw to voxler

IMToctpouts TpexmepHyro Mojeib B mporpamme Voxler.
Ilepen nocTpoeHHeM HYKHO yKa3zaTb IyThb K IIporpamme

Scripter.exe (3To menaercst OJUH pas).

Options/ Boreholes/
Load borehole data

OTKpBITE  (aiin ¢  KapOTAXHBIMH  JAaHHBIMH H

JIMTOJIOTUYECKUMHU KOJIOHKamu (Crt), a Ttaxke aidbl
dopmara modld (daiinel 0MHOMEPHON HHTEPIPETAUH U

TICEB/IOCKBAKUHEI).

Options/ Boreholes/ Create/Edit
borehole data

JobaButh  (pemakTHpOBaTh)  CKBaXHHHBIC  JAaHHBIC

(JIMTONIOTUYECKHE KOJIOHKH WJIH KapOTaXKHbIC TpaduKN).

Options/ Boreholes/
Remove borehole data

JloGaBuTh  (peIaKTUpOBaTh)  CKBAXXUHHBIE  JAHHBIC

(JIUTONOTHYECKHE KOJIOHKH WM KapOTaKHbIC TPaduKH).

Options/ Boreholes/
Set column’s width

3amaTb  LIMPUHY  JUTOJIOTUYECKOW  KOJIOHKM  IpHU

n300paKeHHH Ha paspe3e (B MPOIEHTaX OT JUIMHBI

npoduis).

Options/ Boreholes/ Edit
positions

Pe,[[aKTI/II)OBaTB TIOJIOKEHUE CKBaXWUH U COOTBETCTBYIOMINX

YIM JIUTOJIOTHYCCKHX KOJIOHOK B IIJIAHC.

Options/Extra/Remove data with
big misfit

VYpanute ngaHHBIE C BBICOKOW HeBsi3koil. [locme BBIOOpa

JJAaHHOM OIILMH  IOSBUTCS  JUAJIOTOBOE OKHO, TIJe

HeO6X0)II/IMO 3a1aThb TOPOTrOBOC 3HAYCHNE HEBA3KN

Options/Extra/
Get synthetic for big misfit

3aMeHHTh JlaHHbIC, UMEIOIMEe HEBSI3KY BBIIIE 3aJ@HHOTO
YPOBHS, CHHTETHYCCKUMHU (PACCUYMTAHHBIMH) JaHHBIMU.
[pensapsiiomyro  QUIBTpPALMM  WHBEPCHIO,  CIEIYeT
3alycKaTh C BKIIOYEHHOW ommmeii robust reweighting

scheme. He pexomenayercsi.

Buffer / Model 1, 2....

Bydep mosBomser xpannth 10 detelpex 3D momermeit
MOJTYYEHHBIX Pa3HBIMU criocobaMu. MX MOKHO 0TOOpaxaTh
B CIELUaIbHOM OKHE, YTO MOXET OBbITh MOJE3HO MIJIs
CpaBHEHHS pPe3yIbTaToOB

HWHBEPCHUU (¢ Ppa3In4YHbIMHU

HaCTPOUKaMHU.




Buffer / Open

Iloka3ate OKHO co BcemMH MoAensMu U3 Oydepa s

TEKYLIETO Cpe3a.

Buffer / Only current

3arpyxaer B Oydep TONbko Monmenb VP wm VS B
3aBHCUMOCTH OT pPEXHMa, B KOTOpOM paboTaer

I10JIb30BAaTCJIb.

Help / Manual

OTKpBITh UHCTPYKIIHIO.

Help / Check for updates

[IpoBepuTh HaMTMUNE OOHOBIICHH.

Help / Restart library

[Tepesanyctuth 6ubmmorexu DLL. B ciiyuae ecnu npouecc
pacueTa OCTaHABIMBACTCS MPU Ka)XIOM 3aIlyCKe HHBEPCHUH,
MpOBEPhTE HACTPONKU aHTHUBHpYca. AHTHUBHUPYC MOXKET

6moxupoBaTs 6ndmmorexy DLL.

Help / Bing maps api_key

Ecnu KapTbl aBTOMATU4YE€CKU HC 3arpyxaroTcsi H3
HWHTCPHCTA, HeO6XO,I[I/IMO BBECTH I0JIb30BATEIBCKUN KIIHOY

bing api key.

Help / Show news

Iloka3sIBaTh HOBOCTH.

Help / Send message to us

OtmpaBute  coobmenne  paspaborunky. CoolmieHus
MepelatoTCsl KOPPEKTHO ToubKo JaTuHuLed. Ilostomy

CJICAYCT UCIIOJIB30BATh TPAHCIIUT.

“I'opsiune” KIABUIIU

Kypcopnsle knaBumm /Kypcop B peaakrope | MI3MeHeHHe akTMBHOM STYEHKU MOJIENH.

MOJEIHN

Delete /kypcop B penakrope Moenu

OYHUCTUT AaKTHBHYIO SUCHKY.

Insert / xkypcop B penakrope MoJeiIH

[IpucBonts  aKkTHUBHOM  sUeilike  TeKyllee

3HAUYCHUEC.

F / xypcop B pemakTope MoaeH

3adukcupoBaTh 3HAUCHUE AKTUBHOU SIYCHKH.

X/ Kypcop B pelakTope MOJIENN

Hcnons3oBaTh MHCTPYMEHT Magic wand s

BBIZICIICHHSI OOJIaCTH.

V/ Kypcop B pefakTope MOJEIH

YV nanuTth BeIACICHUE.

BBepx/BHU3 / Kypcop Ha IIBETOBOI MIKaie W3MeHuTh TEKyIlEE 3HaYCHUE.

IHaneas craryca

ITanens CcTaTyCa pacIioJio’)K€Ha B HIDKHEN 4acTu pa6or{ero OKHa IporpaMMBbl U pa3[CJICHa Ha

HECKOJIBKO CEKITHH, COMePrKalIiX Pa3IHIHYI0 HH)OPMAIIHIO:




Koopaunatel Kypcopa 1 akTUBHOM STYEHKH.

[TapameTpsl aKTUBHON STYEHUKH.

Pexxum paboThI perakTopa MOJIEIH.

WunukaTtop npouecca.

OTHOCHTEIBLHAS HEBSI3KA.

JlononHuTtensHas HHPOpMAIHSL.
Hampumep, kxonudecTBO H3MEpPEHHM U sUYEEK

MOJCJIN WK CTAaTyC Ipo1ecca npru HHBEPCUHU

Co3nanue v OTKpbITHE (pailjia JAHHBIX JJIS HHBEPCUU

Jlts Havana uHTepnperanuu B nporpamme ZondST3D neobxomumo mpoussect 00pabOTKy

JAHHBIX B MOJyJI€ TMKUPOBAHUS TEPBHIX BCTYIUICHUI M MEPEUTH B PEXKUM MHBEPCHU E, b0
co31aTh (aiiyl JaHHBIX OIpeleIeHHOro ¢opmara, coaepKalui MHPOPMALMI0 O KOOpIUHATAX
CCHCMONIPHEMHUKOB, TOHOrpadMKM W 3HAYCHUS TIIEPBBIX BCTYIUICHHH. Tarke, MOXHO
BOCIIOJIB30BaThes onuuedd rmasuoro mexro File/Import from text/ excel mis ummnopra nanHbBIX U3
[POM3BOJBHOIO TEKCTOBOIO (aiiia miu Tadauisl Excel.

OOBIYHO OZWH (haliiI COIEPIKUT JaHHBIEC IT0 OJTHOMY yJacTKy HaOuoneHui. TeKcToBbIe (aiiiibl
JIAaHHBIX, OpraHU30BaHHbIe B (popmare porpamMmbl ZONAST3D, umerot pacimpenne «*.ST3»y.

JUi1st IpaBUIIbHO# pabOTHI IPOrpamMMBbl (haiiin JaHHBIX HE JOJDKCH COJCPKATh:
® HETpPaJUINOHHBIC CHMBOJIBI, Pa3/ICISIOIINE 3aIlHCH B CTpOKe (MCHONb3ylTe cuMBOJibl TAB

w SPACE)

e a0CypAHbIC 3HAYCHHS I[APAMECTPOB H3MEPCHHUi (HANPHMEp, OTPHUUATCIbHBIC 3HAYCHUS

BPEMEH IIEPBbIX BCTYIUICHHA)

XKenarempHo, 9TOOBI CyMMapHOE KOJTMYECTBO M3MEPEHHH coepkaliuxcsa B ogHOM (aiine He
npeBbimanio 100000, a KOJMYECTBO YHUKAIBHBIX IOJIOKCHHHA HCTOYHUKOB/TIPUEMHHUKOB HE
npessimano 5000.

Bce reoMeTpryeckue BETMYUHBI IOJDKHBI OBITH B METPax, BpeMEHa B MUJUIUCCKYHIAX.

IMporpamma ZondST3D mo3BossieT 3arpyxarh TEKCTOBbIEe (aiinbl qaHHbIX (opmara *.ST.
Jlnst aToro B muanoroBoM okHe «OTKPBITHY» CIIEAYeT BHIOpaTh HECKOJbKO Takux Qaiinos. [Tocne
storo mossutcs auaigor Multi-files case (cM. pucyHok Huke), B KoTopoM Heobxommmo Collect
from 2D.

Ecnu BeIOpaHO HECKOJBKO (haitmoB ST3 WX TOKe MOKHO OOBEIUHUTH C TOMOIIBIO ITOTO

JHanora.



| Collectfom2D | Collect P Collect survey

Puc. 24 [uanor BbiGOpa THNA MOATPYKAE€MBIX JaHHBIX

IIporpamma mo3BoJIsieT OOBEUHAT JAHHBIE B CIICIYIOIINX BApHAHTaX:

Collect from 2D — ob6beaunsier manHbie HeCKONbKUX 2D mpoduieit Ha mwiomaau. Ecau 2D
JAHHBIC MMCIOT TOJIBKO X TOPH30HTAIbHYIO KOODIHMHATY, TO IIOCIE BHIOOpA 3TOW OMIMHU VIS
KaXJ0ro mnpo(WiIs MOSBUTCS [HAIOT 3aJaHus KOOPIWHAT. B HeM HEoOXoAMMoO 3a1aTh

KOOPJHMHATHI Ha4ala ¥ KOHIIA KayKA0TO BEIOPAHHOTO TPODHIIS:

Linel. m ID

Line2. 100

Puc. 25 [duaunor 3aaanusi koopauHat aJst 2D npodueii.

Collect P/S — nmannyro Ommumio cieiyeT HCIONb30BaTh, €CIM NaHHbe P W S OHMKHPOBOK
HaXOJATCS B IBYX Pa3HBIX (haitmax St3.

Collect survey — omuust mo3BoJseT OObEIUHUTH B OJWH IMPOEKT JaHHBIE B TEKCTOBOM
¢dopmate *.St3 ¢ HECKOJNIBKMX yJacTKOB IuIomanu. Ilocie BeIOOpa HaHHOHM ONIMHU IpOrpaMma
npeaoxuT 3a1aTth XY CMENeHUs B MeTpax JUTsl KaXkKI0To BEIOpaHHOTO (afiia TaHHBIX.

Ilpn paboTe ¢ MJAHHBIMM MEXKCKBXHHHON TOMOrpadMu BepTUKaJbHas KOOpAMHATA

I/ICTO‘{HI/IKOB/HpI/ICMHI/IKOB JAO0JDKHAa UMEThb OTPHUIATCIIbHBIC 3HAYCHHS OT IIOBEPXHOCTH.

®opmaT 0CHOBHOIO (haiijia JTaHHBIX

IIporpamma mpeAcTaBIsgeT yHUBEPCANbHBIA (hOpMaT AAHHBIX, BKIIOYAIOIINA HHGOPMAIUIO O
KOOpIHMHATaX WCTOYHHUKOB WM NPHEMHHKOB, OTMETKH OTHOCHTENBHBIX IIPEBBINICHUI penbeda u
COOCTBEHHO 3HAYEHHS IEPBIX BCTYIUICHUH U aMIDTUTY.

®dopmar pannsix nporpammel ZONDST3D data files (pacmupenue *.ST3).



@Daiin NaHHBIX YCIOBHO MOKHO Pa3JeUTh Ha JBE YaCTH:

« HaOJIOEHHBIC TaHHbIC

- JaHHBIE TOTNOrpaduu (€cian TakoBble UMEIOTCH).

®aiin AaHHBIX YCIOBHO MOJYKHO pa3leliuTh Ha JBE 4YacTu: 1) HaOIIOJCHHBIC NaHHbBIE, 2)

JTaHHBIE TONOTrpaduy (eCIIH TAKOBBIC HMEIOTCS).

| uacmo ¢haiina oannvix: Habnrwoenusvie oannsle

IlepBasi cTpoka — COAEPKUT  YNIPABISIONINE KIIOYH, YKA3bIBAIOIIME IMpOorpamMme, KaKue
JTAHHBIE COJICPKATCS B TOM WJIH HHOM CTOJIOIE.

B ZondST3D npumsatel cieaytomme  00o3HaueHus  (KIOYH) UL KOODIHMHAT
HUCTOYHHUKOB/TIPUEMHHKOB!

HcTounnku SX Sy Sz

IMpuemnuku RX Ry Rz.

Z KOOPJMHATHI HCTOYHUKOB/IPUEMHHKOB CIIEJyeT BBOIUTH NpU HeoOxoaumocTu. Hampumep,
IIPH HCIIOJI30BAaHUU TOTPYKEHHOTO UCTOYHHKA WJIM W3MEpEeHH Ha akBaropusx. [Ipu BBoge Z
KOOPJIMHAT HMCTOYHUKOB/TIPUEMHUKOB, CIIEIyeT MOMHHTh, YTO OTPHIATENbHbIE BETUYUHBI
03HAYAIOT TOTPYKEHUE OTHOCUTEIBHO TIOBEPXHOCTU M3MepeHUit. [1oyI0KuTeNbHbIE KOOPIUHATHI
HCIIONB3YIOTCS Ul aKBaTOPHOTO BapHWaHTa, KOT/A WCTOYHHK/IIPUEMHHUK PACIIONIOKEH Ha
MTOBEPXHOCTH WJTH B CJIO€ BOJIBL.

Wuneke mnpoduns Ha KOTOpOM mpomsBeleHO wu3Meperue Prof (ucmomesyercs st
pa3eNbHOTO 0TOOPaXKEHHS JaHHBIX MO pa3nuaHbM 2D npodmisam).

JI1 n3MepeHHbBIX 3HAYCHHUIN:

Pft — nmepBbIe BCTYILIEHUS IS IPOAOJBHBIX BOJIH(MCEK).

Sft — mepBble BCTYIUIEHUS [UIsI TIOTIEPEYHBIX BOIH(MCEK).

amplp —aMIIUTYBI IEPBBIX BCTYIUICHHUIA TS IPOJIOIBHBIX BOJH.

ampls — aMIUTATYAbI IEPBBIX BCTyHJ’ICHI/Iﬁ IJIA TIONIEPEYHBIX BOJIH.

Bropas u mocnegyromue CTPOKH COAEpXKaT COOCTBEHHO JaHHBIE, COOTBETCTBYIOLIHE
KaXJI0My U3MEPEHHUIO, 3alIUCAHHBIE B TOW XK€E IOCIEA0BATEIbHOCTH, YTO U YIPABIIIONINE KIIFOUU
HEPBOH CTPOKHU.

Jlanee BBOOUTCS CTOJIOCI] JTOTIOJHHUTENBHBIX Y3JIOB TOPH30HTAIBHOW CeTH (eciu 3TO
*kk
HeoOxonumo). KoopauHata KaskAOro HOBOTO y37ia BBOJUTCS IOCIE CHMBOJIA XY Z

JlonomHUTEeNBHBIE Y3761 CETH OOBIYHO BBOJTCS UL PACIIMPEHHs OONACTH MOJICIH 3a KpalHHe
HUCTOYHUKU/TIPUEMHUKH yYacTKa WM [PU HAJMYMH PE3KOr0o peibeda 3a IpelesiaMd ydacTka,

TaKXe yJ00HO BBOJUTH JOTIOJHUTENbHBIE Y3JIbI 17151 MEXKCKBaXXMHHON TOMOTpaduu.

II yvacmo ¢paiina oannvix: /lannvie monozpaguu



Ecnu umeroTcs nanHble o penbede, aanee cCleayeT CTpoKa co ciioBoM tOpO, a 3aTeM CIUCOK U3
KOOpIMHAT M TpeBbienuil penseda (X Y Z).

tOpOW — [aHHBIA KIIOY HUCTOJB3YETCSl €CNM, TPOBOAMTCS  HMHTEPIPETAllH JaHHBIX
MOJIYYEHHBIX MPHU paboTe Ha aKBaTOpHAX (HAa NMOBEPXHOCTH BOABI M HAa JHE). B 3TOM ciydae B
Ka4yecTBE KOOPIMHAT pellbeda UCIOIb3yeTcsl MPO(HiIb THA WIH JHA MEPEXOAAIIero B CyIIy (eciu
WCTIONB3YIOTCA CMENIaHHble W3MepeHws). [Ipm 3TOM B JTOH k€ CTpOUKe uepe3 mpodem
HEOOXOJIUMO YKa3aTh YPOBEHb BOJIBI (OTHOCHTEBHO 33JJaHHBIX HUKE MPOQHIISI KOOPJAWHAT THA (B
CHUCTeMe KOOpAWHAT B KOTOPOH 3amaH penbed)), CKOPOCTh BOJH B BOJAE M KOJIUYECTBO
JTOTIOJTHUTENBHBIX pa3oueHuit BomHoro cios (3-10). [Tocnennue aBa mapamerpa MOXKHO MEHSTb,
WCTIONB3YSl MEHIO (DYHKIMI TJIABHOTO OKHA MPOTrpaMMbl. MOXKHO 3aJaBaTh KOMOHHHUPOBAHHBIC
CUCTEMBI, KOTJIa U3MEPEHHs MPOU3BOIATCS Ha AHE U HAa MOBEPXHOCTH BOJHOTO ciosl. s aToro
CJIeAlyeT BBOJWTH BEPTHKAIbHBIC KOOPAMHATHI WCTOYHUKOB/IPUEMHHUKOB OTHOCHUTEIBHO YPOBHS
npoduns aHa.

topow™ — B BOAHOM cilydae JaHHBIN KJIFOY YIIPOIIAaeT BBOJ JaHHBIX Tomorpadum, ecim Koca

HaxXoAUTCA Ha MOBEPXHOCTHU BOBI.

Hmnopm noJjiesovlx Oarmbzx U3 RPOU360/IbHO20 MEKCM 06020 d)aﬂﬂa uiau maﬂﬂuubt
Excel

YrtoOb! 3arpy3uTh JaHHbIE K3 TaOIMYHOTO TekcToBoro Gaina wmm ¢aina MS Excel
BeiOepure ¢yukiuo File/Import from text/excel.. Tlocne BbiGopa (aiina MOSIBUTCS AUATIOT
Export text data (puc. 26). Knonku Start u End Ha BepxHe#l maHeiam AMaioroBoro OKHa
MO3BOJISIIOT YCTAHOBUTH CTPOKY Hayana M KOHLA JaHHBIX. BbiOepuTe HEOOXOMMMYIO CTPOKY U
HOKMHTE COOTBETCTBYIOIIYIO KHOMKY. CTPOKH Ha4ajda W KOHIA JaHHBIX OYAYT BBIICICHBI B
Ta0IUIEe CepPBIM IIBETOM.

Taxke Ha BepXHEH IaHENW HAXOIMTCS BBINAJAIOUNINK CHHCOK, B KOTOPOM HEOOXOIMMO
BeIOpaTh THN jAaHHbIX: Land — nmanHple HasemHO# chemku, Underwater — wusmepenusi Ha
akBaropusx, Cross-boreholes- MekckBaKHMHHBIE TaHHBIE.

B cocemHeM BBINAparomeM MEHIO HEOOXOIVMO 3alaTh CIMHHIBI H3MEPEHHS IEPBBIX
BCTYIUICHHI 3alliCaHHbBIX B Qaiiie.

B mepBoii cTpoke Kaxmporo croidua TaONWIBl NaHHBIX HAXOIWTCS BBINAIAOIIMH CITHCOK,
MO3BOJISIIONIMI  yKa3zaTh TUN JaHHbIX: line — Homep mpodwnst wmsmepenwii, Sx, Sy, Sz -
UCTOYHUKOB, Rx, Ry, Rz — KoopAMHATHI IPHEMHHKOB tP — epBble BCTYIUICHUS NPOAOJIBHBIX BOJIH,

ts— MNEPBBIC BCTYIUICHUS ITONICPEYHBIX BOJIH.



End I Land LI I Maec LI

Sx Sy |Sz |Rx |Rv |R1 |tp

4

5% sy 5z rx ry rz ft

0.00000000 0,00000000 2.00000000 0.00000000 O 1.27126878

=
g

0.00000000 | 0.00000000 4.00000000 | 0.00000000 O 1.51656493

0.00000000 | 0.00000000 ©.00000000 | 0.00000000 1.76627300

0.00000000 0.00000000 8.00000000 0.00000000 1.97142552

0.00000000  0.00000000 1.00000000 | 0,00000000 2,16643203
0.00000000 0,00000000
0.00000000 0,00000000
0.00000000 0,00000000
0.00000000 0,00000000
0.00000000 0,00000000
0.00000000  0,00000000
0.00000000  0,00000000
0.00000000  0,00000000
0.00000000  0,00000000

0.00000000  0,00000000

1,20000000 | 0,00000000
1,40000000 | 0,00000000
1.60000000 | 0,00000000
1.80000000  0,00000000
2,00000000 | 0,00000000
2,20000000 | 0,00000000
2,40000000 | 0,00000000
2,60000000 | 0,00000000
2,30000000 | 0,00000000
300000000 | 0,00000000

2,37060915
2,49917356
2,57857714
2,65509625
2,72847704
2,79743673
3.00085637
3.17981783
3.319%9014
3.44315831

B\Dmﬂmm-bmhdl-t:

-
—-

0.00000000 | 0.00000000 3.20000000 | 0.00000000 3.54245929

0.00000000 | 0.00000000 3.40000000 | 0.00000000 3.63256307

0.00000000 | 0.00000000 3.60000000 | 0.00000000 3.71538859

0.00000000 | 0.00000000 3.80000000 | 0.00000000 3.83656893

0
i}
i}
0
i}
0
i}
i}
i}
i}
i}
i}
i}
i}
i}
i}
i}
i}
i}
0

0
0
0
0
0
0
0
0
0
0
a
a
a
a
a
0
0
0
0
0

o o o o o o o o o o o oo o o o o o O

0.00000000 | 0,00000000 4.00000000 | 0,00000000 3,92553306 20

Puc. 26 duaJjor 3xcnopra 1aHHbix Export text data

Iocne Haxxatust kHonky OK naHHBIE OyayT 3arpy KeHBI B IIPOrPaMMy.

Co31aHue CHHTETHYECKOM cMCTeMbI HA0JII0AeHu I

Jlmanor co3maHMs CHHTETHYECKON CHCTEMbI HAONIOIEHHH MOXKHO BBI3BATH ITyHKTOM MEHIO
File/Create survey riaBHOTO OKHa IPOTPAMMBIL.

OKHO pa30uTO Ha TPH YacTH: Tpad) OTOOPaKEHUS MO3HINI HCTOYHUKOB/IIPHEMHHKOB (CIIEBa),
Ta0NMIa KOOPIMHAT HCTOYHHKOB/TIPHEMHHUKOB (CIIpaBa BBEpXY) M TaOJHIA TEKYLIEro rojgorpada
(cripaBa BHH3Y), B KOTOPOM 0TOOPAKACTCSI CIIMCOK ITap WHIEKCOB HCTOYHUK-IPUEMHUK (puc.27).

I'pad npenHasHaueH sl OTOOpAKEHUST YHUKANBHBIX TO3ULIUA HCTOYHUKOB/IPUEMHHKOB M UX
WHJEKCOB. 31eCh OCYIIECTBIAETCA BHIOOP (C ITOMOIIBIO MBIIIM) HUCTOYHHUKOB WM IIPHEMHHKOB.
AXTHBHBIN HCTOYHHUK M300pa)kaeTcsi KPACHBIM LIBETOM, IPUEMHHUKH TEKYILEH TPYIIITbI CHHUM.

B Tabmmiie KkoopAWMHAT COAEPKAThCS TOPH3OHTAJIBHBIE W BEPTHKAIBHBIC KOOPIAWHATHI
HCTOYHUKOB/TIPUEMHHIKOB, KOTOPBIE MOXHO OTpeJaKTHpoBaTh. [Ipm HaxaTHW NpaBON KHOIIKU
MBIIIY Ha sSYeHKe TAOJUIBI MOXKHO 33/1aTh MPUPAIICHUE KOOPAMHATHI JUIS BCEX ITOCIEIYIOIINX

SYCCK.



Ta6ﬂ1/1ua TEKYIIETO rozlorpa(pa COACPIKUT UHACKCHI UCTOYHUKA U I'PYNIIbI HPUEMHHUKOB IS

AKTUBHOI'O ro,uorpa(ba, KOTOPBIC MOXHO OTPCAAKTHPOBATh. HpI/I HCIMpaBUJIBHOM BBOJC MHACKCOB

OHM IOJICBEYUBAIOTCS KPACHBIM.
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nPos=16, nSh=16, nR=15 | [ |Here you can enter source/receiver coordinates. Use right click for extra options

Puc. 27 Oxno nporpammsl Create synthetic survey

ITanens HHCTPYMCHTOB CJIY)XXUT IJIsA 6I>ICTp01"O BBI30Ba HanOOJice YacTo HCIIOJIB3YEMBIX B

nporpamme QyHkuiA. OHa COREPKHUT crreayonyre GpyHKIOHANbHBIE KHOIIKY (CIEBa - HAIIPaBo):

Jlo6aBUTH HOBYIO MO3UIIMIO HCTOYHHKA/ipreMHnka. HoBast mo3utms
oToOpaskaeTcs B IeBOM rpade OKHA, KOOPJUHATHI B BepXHell TabnuIe crpasa.
HasxuMaTh Hy’KHO MHOTO pas3, B CTPOKE CTaTyca ITOKa3bIBaeTCs TEKyIIee

KOJIMYECTBO MO3UINH.

VY aanute Tekyuyto (B Tabauie) Mo3uIUI0 HCTOYHUKA/ TIPHEMHHKA.

BruttounTts pexxuM BhIOOpa TEKYIETO HMCTOYHMKA. BBIOOp MO3WIMK MCTOYHHUKA
JUI TEKyIIero rojorpada OCYIIECTBISCTCS MBIMBI0 B JieBoM Tpade. [locie

BLI60pa HUCTOYHHKA ITpOorpamMma MnepeKiIrodacTCs B pCKUM BBI60pa MIPUEMHHKOB.

BKit04nTh peXUM BBIOOpa TEKYIIEro MpHEMHHKa. BbpIOOp mHpHeMHHKa s
TeKyliero rogorpada OCyuiecTBISeTCsl MBIIIbI0 B jeBoM rpade. Ecnu BbiGop
ocylecTBisieTcs: ¢ Haxkatod kHomkoil [SHIFT], To B HmkHIOI Ta0IUIly
nobGaBisgeTcs HoBas napa (MCTOYHHK/ IPUEMHHK), HHade TeKyIeMy IPHEMHUKY

IIpUCBaUBACTCA HOBas IMMO3ULIHA.

s

Jo6asuts HOBEII roporpad. [locne mobaBieHns mporpaMMa MepeKIIodacTcs B

PEeXUM BBIOOpa MIPUEMHUKOB. BBIOOp TekyIero rogorpada ocymecTBiIseTcs Bo




BCILUIBIBAIOIICM CIIMCKE CIIpaBa.

— Y panute Tekymuit ronorpad.

IshoH "l

BceruibiBaromuii ClICOK TSt BBIOOpA TEKYIIETo rogorpada.

L Jlo6aBuTh Mapy NCTOYHUK/TIPHEMHUK B Toorpad (B HIKHIOI TaOIHITY).

— R| Y panuTh TeKyIIyro napy HCTOYHHUK/TIPHEMHUK 13 Togorpada.

BrI3Barh BCIUIBIBatOIIEe MEHIO (DYHKIHH aBTOMATHYECKOTO CO3JAHUS CHCTEMBI
rojorpados.

Select all positions — BeiOpats Bce MO3MIKMH, KPOME HO3UINK HCTOYHUKA B
rogorpad.

Deselect all positions — Y ganuts Bce npueMHMKH U3 rogorpada.

Create full array — Coznats cucreMy HaGIIIOEHHI, B KOTOPO HCTOYHUK
HAXOJIUTCS B KQKJIOU MO3HIIMH, U KAKJIOMY HCTOYHHKY COOTBETCTBYET IPyIINa

M3 BCCX OCTAJIbHBIX IPUEMHHKOB.

Ey KonmpoBath nHAEKCH NPUEMHUKOB TeKyIero rogorpada B Oydep.
B I 3arpy3uTh HHACKCH IPUEMHHUKOB B TEKYIIHUH Togorpad u3 oydepa.
Barehales A

Tun cucreMbl HAOIIOAEHUI.

= Co371aTh CHCTEMY H NIEPEiiTH B PEKUM MOIETHPOBAHHSL.

IMocne co30aHKMA CUHTETHYECKOW CHUCTEMBI HAONIOJEHUH HAXKUMAETCS KHOIKA = u
MOSBIISIETCS TUAJIOT HACTPOUKH MTAPAMETPOB CETH.

Pe3ynbTaThl MOJETUPOBAHUS YaCTO MCIONB3YIOTCS B MHBEPCUHM, [UIS MOATBEPKACHUS KAKHX
TO TUNoTe3. [ 9TOrO CIIeAyeT COXPAHUTH MPOEKT ¢ PE3YIbTATAMH MOJEIMPOBAHKS B PEKHUME
Save model with calculated, oTkpeITE cOXpaHEHHBII TAKUM 00Pa30M MPOEKT, OUYUCTHTL MOJENb U

IPOBECTH HHBEPCHIO.

PepaxkrTop npoduJiei

IMocne 3arpy3ku ¢aiiia JaHHBIX WK CO3JAHMUS CUHTETUYECKOW CHCTEMBI TMOSBISAETCS AUAITIOT
HacTpoiiku JuHuA npoduueii «Set lines for survey» (cMm. pucyHoK Huske). JlaHHBIA AHAIOT
MO3BOJISIET 3a/1aBaTh, YAAIATH W PEIAKTHPOBATH JIMHAM NPOQUIEH, M3MEHSTH KOOPIHHATHI
HCTOYHUKOB/MIPHEMHHKOB, & TAKXKE 3arpyXaTh H300paKEHUE WIN KapTy TOMOrpaduu B KauecTBe
O UTOKKH.

Penmakrop mpoguiieil MOXKHO BBI3BAaTh B MpoIecce paboThl ¢ MPOEKTOM, HUCHOJB3YS TIIABHOE

MeHIo porpammel Options / Set survey lines.



Puc. 28 Tnanorosoe okHo HacTpoiiku uHuu npoduieii «Set lines for survey»

ITanens HUHCTPYMEHTOB JAaHHOT'O JUAJIOTOBOTO OKHA COJACPIKUT CICAYIONINEC ONINN:

3arpy3uTh B KayecTBE MOMAJOXKKU PACTPOBBIA (aill MIM KapTy H30IMHMI

Tororpadum.

3arpy3uTh KOCMOCHUMOK B Ka4ecTBE II0JUIOXKKHU. [Ipn mcnosns3oBanum 3Toi
¢yakmmun  HeoOxogmmo Oymer ykasate 3o0Hy UTM. KoopanHatst

NPUEMHHUKOB JIOJDKHBI ObITh 331aHbl B UTM dopmarte.

Jo6asuts a0 podwis. JIeBoi KHOTKON MBIIIHN 331al0TCSI TOUKU JINHUH
npoGuIs, IpaBoi KHOTIKOW — 3a7aeTcsl MOCHeqHss Touka. [IpaBoil KHOMKOM
MBIIIH BBI3BIBACTCSI KOHTEKCTHOE MEHIO C JIOTIOJHATEILHBIME OTIIHSIMH.

Set line coordinates — mo3BoJisieT 3a4aTh KOOPAMHATHI JINHUH B PYYHYIO;
Cursor to near point — npu BKJIFOYEHHOM OIIUK JTHHUM TPOQHIIS IPOXOIUT
yepe3 Ommkailme K Kypcopy NpUEeMHHUKY,

Invert line — nmepeBepHyTH JHHUIO IPOQKIIS;

Create lines auto — cozaaTh nmuHUM PO HIIEH ABTOMATHYECKH.

Bxirountes B TpOGMIs TOYKH, KOTOPHIC IONMANAIOT B MPSMOYTOJIBHYIO

0051acTh BOKPYT 3aaHHOH JIMHHU.

VY manute Texymuii mpoduis.




| Y nanuts Bce Tpohus.
H 3agaTh HOMEP aKTHBHOTO MPOQHIIA.
-
| OTKpBITh M PEJaKTHPOBATh TaOMUIly KOOPAMHAT HPUEMHHUKOB (JHAJIOT
Locations).
e, BeiOpats Macmta® W300pa’keHHs PaBHOOCHBI WIM C MaKCHMaJIbHBIM
3aII0JTHEHUEM OONIacTH OKHa.
Iﬂ VYcraHOBUTH — pa3Mep  O0JAacTH  aBTOMATHYECKOTO  BBIOOpa  TOYEK
e
30HANPOBAHUS B IPODHIIb.
|1— 3amgaTh UMsI aKTHBHOTO TIPOQuIs.
& IMepetiT kK pe’KUMy HHBEPCHH JAHHBIX AJISI BEIOPAHHOH CHCTEMBI IPODHUICH.

Jlns W3MeHeHHWs KOOpPIWHAT IPHEMHHUKOB HCIIONB3YHTE KHOIKY J, KOTOpast BBEI3BIBACT
muanor Locations (cm. pucyHok Hmke). KoOopAHHATBI MPHEMHUKOB MOTYT OBITh 3arpy)KECHbI U3
TEKCTOBOTO (haiima, coOJEpIKallero COOTBETCTBEHHO CTOJOIBI C HOMEPOM TOYKH, ABYMS
TOPH30HTAIBHBIME M BEPTHKAILHOW KOOPAWHATAMH, HJIM CKOIMPOBAHbI HANIPSIMYIO U3 TaOJIHIbI

excel.

>
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Puc. 29 JuaJior ycTAaHOBKH KOOpPAMHAT To4ek Habrogenus Locations

Jns BBIXOJAa W3 JHANora penakropa mpoduieil m mepexofa K PEeXUMy HHTEPIIpeTaIin

Ha)KMHTE KHOIKY .

Jnajior HACTPOMKM CeTH MO/IeJIN

[Mocne 3arpy3ku JaHHBIX TEM WIJIM HHBIM CIIOCOOOM U BBIOOpA CHCTEMBI PO UIIei mosBIseTcs

JIMAJIOT HACTPOWKH ITapameTpoB ceti Mesh constructor.

Takke 9TOT JUaJIOT AOCTYIIeH B IJIaBHOM MeHIo mporpammel Options / Mesh constructor.

Oxno Mesh constructor sxirogaer nse Briaaku — XY view u XYZ view. Bo Bxnaake XY

View OCyIIeCTBIICTCS. HACTPOMKA BCEX MTapaMeTPOB pa30HEHUs CETH:

5 Mesh constructor ==
408 | - | & El
XY view Meshvpe  |Regular | Dividetype [auomstic |

504 Axes angles— Div rumber

Heavis, degree |0 [ Heawis 19 S
45

Y-ariz, degree |30 [~ -awiz 3 2
40

[~ Rectangular
35 Options Extra div

[~ Remove empty lines Hearis 0 2
30+

[~ Smoath mesh r-awis 0 S
25

k.

204 Topo smathness |0 %
15| Z - avis, Max depth: 64.15
10-| Start height |3 Div rumber |12 <

Increment 1.10 Topo coeff 1
o

Apply and close
6 1 b 2'0 3'0 4'0 50 6'0 ?IU B‘O 9‘0 100
x

Puc. 30 Juaomsorosoe okuo «Mesh constructor», Bkaaaka «XY view»

Brkmagka cocrout m3 nByX obOmactedl. B neBoil oOmactu 0TOOpaXkaeTcsi 2opu3oHmanbHblil

naan, npaBas OO0JACTH COACPKHUT HACMPOUKU pazouenus cemu. [laHenb HHCTPYMEHTOB

COJICPIKUT CIICAYIOIINE KHOIIKH:

HepeCTpOI/ITI) CCTh B COOTBCTCTBUHU C 3aJaHHBIMU ITapaMCTpaMH.

Yaanuts cTpoky unu cronben cetn. HaBenure Kypcop Ha IMHHIO, KOTOPYIO HYXHO
YIAIUTh U HAKMUTE JIEBYIO KHOINKY MbIIIH. [IpaBoi KHOIIKOM MBIIIN BBI3BIBAETCS




MEHIO BbIOOpa CTPOKH MM CTOJIOMA.

Jlo6aBuTh cTpoky mim cronden. HaBeaure Kypcop Ha MecTo, Iie HEOOX0AUMO
J00aBUTH JIMHUIO, M HAXKMHUTE JIEBYIO KHOTIKY MBIIIH. [IpaBoif KHOIKOW MBIIIN
BBI3BIBACTCS MEHIO BBIOOPA CTPOKH HIIH CTOJIOIA.

BKIII04HTB peXUM pelaKTUPOBAHUS MOJIOKEHUS Y37I0B IIPU IOMOILY MBIIIH.

= | IMoka3aTs WM CKPHITH KapTy penbeda B KaueCTBE MOIOKKH (JIEBBIH METIOK MBIIIH).
Wi 3arpy3uts Tororpaduio u3 ¢aiina XYZ (mpaBblif MeT90K MBIIIH).

Hacmpoiiku pa3ouenus cemu BKIIOYAIOT:

Beimagaroniee menro Mesh type sagaer tun cetu. JIOCTYIMHBI CICAYIOIINE TUITbI pa30HEHHUSL:
Regular — mogxoaut [yist 60JIBIIMHCTBA CTAHAAPTHBIX CHCTEM HAOJIFOJICHUSI, KOTIa TPUEMHHUKY Ha
IUIOIIAMM PACIOJNIOKeHbl Gojee WM MeHee paBHOMepHO, General — i OTHOCHTENTBHO
HEYMOPSAOYCHHBIX cucTeM HabmoaeHus, One line — st ciydaes, korja cucteMa HaGIFOICHHI
MpEeACTaBICHA OJHUM POdHUIeM.

OoiacTe AXes angles 3amaer JlokanbHbIe YIIIbI 18 ocell Mogenn X u Y (X-axis, degree u Y-
axis, degree coorBercTBeHHO). B ciyuae, ecnm ycranopieH duaxok Orthogonal, To Gyner
COXPAHATHCS OPTOTOHAIBHOCTH OCEil.

O6sacte Div. number mo3Bossier ycTaHOBUTH KOJHUYECTBO pa3bueHuii BIoyb oceit X u Y,
€CJTH BBIOPAHBI COOTBETCTBYIOIIUE OIILIHH.

Bomagaronuii  criicok  Divide type mosBossier BeIOpaTh aBTOMAaTHUYCCKUN (3HAUYCHHE
Automatic) wiu pyuroii (3nauenre Manual) peskiuMel 3a1aHUs CETH.

Ipu BriOpanHoi onuuu Divide type — Automatic akTiBHEI ciieayroIIHe 00JaCTH:

Oo6unacts Options, Bkioyaromas clieayromue GraxKu:

Remove empty line — yaanuts psiabl/KOJOHKH, HE HMEIOIHE CMEXHBIX IPUEMHHUKOB;

Smooth mesh - crimamuTe HampaBISIONINE CETH. JTA ONIKUS aKTyalbHa, €CIIH CeTh U3MEPEHUI
CHIIBHO HE PeryJsipHa.

Topo smoothness — 3anaTh creneHsb criaxuBaHusi penbeda (3Hauenus or 0 go 5, rme 5 —
MaKCHUMaJIbHas CTEIICHB CTIIAKHBAHMS).

O6nactp Extra div mo3Bossier 3a1aTh KOJMYECTBO MPOMEKYTOUHBIX sueek i oceit X u Y
COOTBETCTBEHHO.

Ipu BeIOpanHoi omuu Divide type — Manual cranoeurcs akrusHOl o6aacte AXes Range,
(pekuM  paBHOMEPHOTO pa30OHMEHHs CETH), TIe MOKHO YCTAaHOBUTh MHHHUMAIIbHBIC H
MaKCHUMaJIbHbIC 3HAYEHHsI KOOPIUHAT MO OcsiM X U Y COOTBETCTBEHHO.

O6macte Z-axis, Max depth: mnpegHasHayena Jis HACTPOMKH pa30OMeHHs BIOJb
BeprukaipHOU ocu. Max depth — ykassiBaer riybuny HikHero cios. CiielyeT UMETh B BHLY,

4TO MaKCHUMaJIbHas FJIyGI/IHa HC JO0JIKHa OBITH CIIUIIKOM BCJIMKa, T.K. BJIMSIHUEC IIapaMETPOB



paspesa ¢ riayOuHo# ymenbiaercs. Start height — ycranasnusaer Tojmmuy nepBoro cjios. J1a
BEJIMYMHA JIOJDKHA IPUOTU3UTEIBHO COOTBETCTBOBATH MJMHE SUEHKM U yIOBIETBODPSTH
paspemratonieid cnoco6HocTu. Increment — ycraHaBIMBaeT COOTHOIICHHWE MEXAY TONIIHMHOM
CMEXHBIX CJIOCB. 3HAUYEHMsI TOr0 mapaMerpa oObIYHO BBHIOMpAIOT B auanazoHe or 1 mo 2. Div
number — ycTaHaBaMBaeT KOJIMYECTBO cioeB Mojend. OObraHO mocratouno 12-20 cioeB s
omucaHus Mojenu. HexenarenpHo 3amaBarth OONbIIME 3HAYEHHUs 3TOrO Mapamerpa, T.K. 3TO
MOHM3HUT CKOPOCThH BhIYMCIICHHA. TOPO Coeff — 3amate xkosdduiment BoimonakuBanus (GopmMbl
penbeda ¢ rayounoii (0-5). 0 — penbed KaxI0ro MOCIESIYIOIIETO CIOS MOBTOPSCT MPEABLIYIIHIA.
1 - penbed BbIMONIAXKHUBACTCS C TIYOWHOM, MOCHCIHUHA CIIOM — IUIOCKHHA. 5 — IpaHHWIa MEXay

NIEPBBIM U BTOPBIM CJIOEM I10JIOTras. HpI/IHHI/IH pa6OTLI K03(1)(1)I/II_II/IGHT3 TMOKa3aH Ha PUCYHKC!

0 1 2 3
/—\_/\/_—“1—//“‘\“1———"—_‘

Puc. 31 BbInosaskuBaHue cJI0€B MOJI€JIHU € ITyOHHOM ¢ MCNOJb30BAHMEM NTapaMeTpa

«Topo coeff» oT 0 10 5

Brmagka XYZ view conepxut o0beMHOE 0TOOpaKEHHE TMOCTPOSHHOM CETKH (CM. PHCYHOK
Hwke). Jns  BpamieHuss U300paKeHUsl  HMCIONb3yHTEe JIEBYIHO KHONKY Mblmd.  Jlist
MacmTaOHpOBaHUS M300paKEHUS HCHONB3YyHTE KOJIECO MPOKPYTKH. I mepeMeIneHus BHOIb
ocell UCIoB3yiiTe MpaByl0 KHONKY MbIIH. [Ipn Ha)kaTMM Ha OCb MPaBOM KHOIKOM MBIIIN C
Hakaroir kmapumieit Shift moctymen mmamor HacTpoiikk mapameTpoB oceit (CM. pasmen

JOIIOJTHUTCIIbHBIC OHHI/II/I).
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XY view SV view

Mesh constructor

XY Z view

P o
BE

Puc. 32 Ouanorosoe okHo «Mesh constructor», Bkimagka «XYZ view»

Jns 3aBepuieHust paboOThl C AWAIOTOM U CO3JAHUSI CETH Ha)KMHUTE KHOIKY

Apply and close
MOJICTIH).

ITocne 3TOro aKTUBH3UPYIOTCS paboUYHe CEKIMH TIIaBHOTO OKHA IIPOrPaMMBI, a B TAHENIH CTaTyca
HOSBIIAETCA KpaTKas MH(GOPMAIMS O HOBOM IPOEKTe (KOIMYECTBO TOUCK 3amucu u sdeek 3D

Ocobennoctu padoTsl Z0NdST3D ¢ pa3anyHbIMEA THIIAMET
JaHHBIX
J{aHHBIE MEKCKBAaKUHHOU TOMOrpaduun

B nmaHHBIX MEXCKBa)KHHHOH ToMorpaduu KoopauHata Z ToJDKHA OBITh oTpHuarensHoi. [Ipn

3arpyske cbaﬁna nporpaMMa aBTOMaTH4CCKU OMNPCACIIACT TUIIT JaHHBIX, U B CJIy4a€ CKBaXMHHBIX
JAaHHBIX IMMOABUTCA 3alIPpOC HA NOATBCPIKACHUE:



x

\ Supposedly borehale survey, please confirm
2
-

B nosiBuBmemcst okae Mesh constructor B obGnactu pa3OueHus BEpTHKAIbHON ocu Z-aXis
JOJDKeH ObITh ycTaHOBIeH Tun ocu Borehole. B stom ciydae mporpamma aBTOMAaTHYECKH
pa30uBaeT BEPTHKAIBHYIO OCh, OIIMPAsCh PU STOM Ha YUCIIO IIPHEMHHUKOB.

IMpumep 3D monenu Ui MPOEKTa C JaHHBIMH MEXCKBaXXHHHON TOMOTpa(uM MOKa3aH Ha
puc.33. st oToOpaskeHHsT BCeX MCTOYHHUKOB/IIPUEMHHKOB HEOOXOJMMO MOCTABHTh TalO4YKy B

Hactpoiikax 3D mozxenu Show/Survey points.

Puc. 33 Tpumep 3D monesan 1Jisi JaHHBIX MeCKBa)KMHHOW TOMOrpadum.

JlaHHbIe aKBATOPHBIX U3MEPEHH I

HpI/I BI)I60pe THIIA JaHHBIX Underwater B riaaBHOM MEHIO MNporpaMmbl  MIOSIBUTCS

nononHuTeNnbHbI  myHKT Options/Inversion/Underwater options. Comepxur  cieayromye

OTIIIUH:

Velocity 3aaTh CKOPOCTH B BOJIE

Invert Ilpy WHTEpNpETAMK AAHHBIX AKBATOPHBIX pPabOT KEIATENHHO
UMETh JaHHBIE O CKOPOCTH B Boje. B ciyuae WX OTCYTCTBHS
BKJIFOYHTE JaHHYIO OTIHIO 171 MOAO0Pa CKOPOCTH BOIbI

Sublayers number VYCTaHOBUTL KOJMYECTBO Pa3OMeHHi BoaHOro cios. KomuuecTso
pa3OueHuii 3a1aeTCs UCXOISE M3 TOJIIHHBI BOJHOTO CIOSI




Busyanuszanusi 1JaHHbIX

B mporpamme CymiecTBYeT BO3MOKHOCTH OTOOpaXKaTh KaXYIIMECH TMapaMeTpbl B BUJE
ncesnopaspesa  Options/Data/Pseudo-section, B BHIE  IUIAHOB  T'pa)MKOB
Options/Data/Graphics-plot o npo¢umsam. Tekyumii npoduib MOXKHO BHIOHPATh M3 CIIHCKA
¥ Ha manenu 3anau, HoMep IPOGUIS COOTBETCTBYET HHACKCY Prof B (aiine HaHHBIX.

Ilpy MepBUYHON OIIEHKE pPE3YILTATOB TPEXMEPHOM CHEMKH, BBHAY OOJBIIONO 00bEMa
JAHHBIX, KaK MMPABUIIO, PUMEHSIOT MaTEMATHIECKUe anroputMsl. [1o TiceBaopaspesam U riaHam
rpa)MKOB MOXKHO B 3TOM CJIy4a€ JIMIIb BBIOOPOYHO OIEHHTH CXOIMMOCTh HAOJIOJEHHBIX W

TEOPETUUECKUX IApaMETPOB B PE3YNIbTAaTe HHBEPCHU.

IL1an rpa¢guxos

ITnan rpaduKoB CIYKHUT I OTOOpaXeHHs 3HaUCHUH BIOIB mpoduis, B GpopMme rpauKoB.
[Inan rpadukoB CIOyXUT s OTOOpaKEHUS 3HAYEHWH ToAorpadoB IEPBBIX BCTYILICHUI
Options/Data/Time arrivals u kaxymuxcst ckopocreit Options/Data/Apparent velocity Brons

npoduis, B popme rpaduxos. B pexume Attenuation orobpaxarorcst rpadMKy aMILTHTY.

Time arrivals Vp
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Puc. 34 I'paduxu nepBbIX BCTyIIeHUMH

[Ipu HaXkaTH¥ JEBOW KHOIIKHM MBI Ha TOYKE Tpaduka MPOU3BOAATCS CICIYIONIHE ASHCTBHS:
yOUpaIOTCsl OCTajlbHble TpadUKd M OTOOPAKAIOTCS MOJIOKEHUS] MCTOYHUKA/IPHEMHHKA JUIs
aKTUBHOM TOYKM (10 OTIYCKaHUS KHONKH MBINIM). PenakTupoBaHWE W3MEPEHHBIX 3HAYEHUI
MIPOU3BOIUTCS ITyTEM MEPETACKUBAHMUS TOUKU rpaduka ¢ HaXKaTON MPpaBoOil KHOIKOH.

PenakTop Tpaduka BBI3BIBacTCS LICTYKOM INPAaBOW KHONKH MBIIIM C HAXKATOW KIIaBUIICH

SHIFT na rpaduke. Pemakrop oceil BBI3BIBACTCS IEIYKOM IPABOM KHONKH MBIIIN C HaXKaTOH



knaBumeir SHIFT Ha wHTepecyromeii ocu. PemakTop JereHapl i TpadUuKOB MOKHO BBI3BATh
IIIETYKOM MTPAaBO¥ KHOMKK MBI ¢ HakaToil knaBuimei SHIFT Ha yerene cnpaBa ot rpaduka.

Brienenne OJHOTO W COOTBETCTBEHHO YAAJCHHUE OCTAIBHBIX TPa(uKOB MPOU3BOIUTCS
KHOTIKOM MBI Ha JereHae ¢ Hakaroi kmaBumredi SHIFT. Ilpu MOBTOPHOM HaKaTHH
MIPOU3BOIUTCS OOpaTHas omepanusi.

J7st IpOKpYTKU TPauKOB UCIOIB3YETCs] KOJIeCO MBIMH. s 3TOro HEOOXOIUMO BBIACIHTH
HECKOJIBKO COCETHHX TpadMKOB (HA JIETEHNIE) U KPYTHTh KOJIECO MBIIIH, IIOMECTHB Kypcop Ha
nereHny. MIHIEKCH akTUBHBIX rpadukoB OyayT MeHAThCs. [Ipu HakaTHH MPaBOi KHOIKH MBIIIN

Ha TOYKe Tpadrka — m3MepeHre OyAeT BBIIEICHO B TabnuIIe.



IIceBnopa3spes

IceBnopa3spes B mepBOM MPUOIMKEHIH OTPaskaeT paclpeiesieHHe mapaMeTpa B0k PO
¢ TITyOUHOH.

Ioctpoerne B (opMe H30JUHUI TNPOM3BOTUTCS B OCAX: KOOPAMHATA H3MEPECHUS II0
npodmmo, pasHoc. Illkama 1Bera ycTaHAaBIMBAeT COOTHOLICHHE MEXIy H300paskaeMBIM

3HA4YCHUEM U IIBCTOM.

Picked apparent velocities Vp Vs
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Puc. 35 TlceBpopa3pe3bl kaxyuieiicss CKOPOCTH: H3MEPEHHbIE H PACCYUTAHHBIE 3HAYEHHS

H_[CJ'I‘{OK npaBoﬁ KHOIIKOW MBIIIM B 00JIACTH OCel 00BEKTa BHI3BIBAET KOHTEKCTHOE MEHIO CO

CJICAYIOIUMHA ONIUAMMU:

Log data scale Hcnons3oBark  jorapupMuueckuii  maciurab s

LIBETOBOM IIIKAJIBI.

Smooth mode Hcnonp3oBaTh TJIA/IKYIO MHTEPIOJSALUOHHYIO

MATUTPY/KOHTYPHBIN paspes.

Display grid point IokaspIBaTh METKHM TOYEK M3MEPEHUIA.

Display ColorBar Ioka3bIBaTh IBETOBYIO ILKAIY.

Setup BrI3Bath quanor HaCTpOHKH apaMeTpOB TICEBIOpa3pe3a.
Print preview PacrieuaraTs niceBmopaspes.

Save picture CoxpaHuTh TIceBaopaspe3 B rpaduueckuii daitn *. emf,
Save XYZ file CoxpanuTb nicesnopaspes B DAT-¢aiin.

X:Y=1:1 YcraHoBUTH O/INHAaKOBBIE MacITa0bI o

TOPU30OHTAJIBHBIM OCsIM




Default YcraHOBUTH — HapameTpbl  IICEBIOpaspe3a  paBHBIMH

3HAYCHUAM IO YMOJIYaHUIO.

PemakTop ocel BBI3BIBAETCS MIETYKOM IPABOHM KHOIKH MBIHK ¢ HakaTtod kmasumedt SHIFT
Ha MHTEPECYIOIIeH OCH.
VBenuueHHe OTAEIBHOTO yJacTKa MIIM €ro INEPEMENICHHE OCYIIECTBISIETCS B PEXHUME C

Ha)KaTOH KHONKOH (MHCTPYMEHT — “pe3WHOBBIH NPAMOYTOIBHUK ).
Kapma uzonunuit ona onpedenennozo panoca

B paboyem okHe TIporpaMMBbI 10T TPEXMEPHOU MOJIETHIO 0TOOpakaeTcst cpe3 NaHHbIX. MoxeT
oro0paxkaThCsl  paclpejelieHue  HaOmogeHHoro — mapamerpa  (Options/Data/Observed),
TeopeTndyecku paccuurannoro (Options/Data/Calculated data) mnapamerpa wiu 3HaueHus
HeBsi30k (Options/Data/Misfit) mo mwiomaau (puc.36). PazHoc cpe3a MOKHO MEHATH C MOMOIIBIO

CIIMCKa Ha IMaHCIM 3a1a4.

Y. m Picked arrivals Vp to
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Puc. 36 Ilpumep KapTbl H30JIMHU

Ha mnane m3onmHMIT KpacHBIMH TOYKaMH OTOOpakaeTcs IMOJOoKeHHe mpoduis, rpadukn
(riceBOpa3pesbl) KOTOPOTO MOKa3aHbl B 00JIACTH BU3yalM3alWM NPO(QHIBHBIX JaHHBIX (IIpaBoe
BepXHee OKHO nporpaMmsbl). CHHEH ITHHHEH ToKa3aHo TeKyliee noyioxenue cpeza 3D monenu.

INonoxeHne CKBaKUHBI HA TIAHE U30IHHUNA 0TOOpaxaeTcs YepHBIM KPECTUKOM.

ITonoxeHHe UCTOYHUKOB/MIPHEMHUKOB aKTHBHON TOYKH MOKA3BIBACTCS MPH HAXKATHH MPaBOil

KHOIIKOH MBI HA TOYKY KapThl M30JIMHUM.



Illemuox mpaBoil KHOMKON MBIIIK MO MEPUMETPY IJIaHA W30JUHUN BBI3BIBAET KOHTEKCTHOE

MCHIO CO CJICAYIOIIUMH OIIIUAMMA:

Log data scale HWcnons3oBare  jorapudmudecknit  macmtad s

LIBETOBOM IIIKAJIBI.

Smooth mode Hcmons30Bath TIIAJIKYI0 HUHTEPIHOIAIIOHHYIO

HaTHTPY/KOHTYPHBIIN pa3pes.

Display grid point [Toxa3pIBaTh METKH TOUYEK U3MEPEHHIA.

Display ColorBar IToka3eIBaTh IIBETOBYIO IITKAITY.

Setup BezBate guanmor HacTpoOWKM  MapaMeTpoB  IUIaHA
W30JIMHUH.

Print preview PacrieyaTaTh IU1aH H30JIMHUM.

Save picture CoXpaHuTh IUIaH U30JIMHKUA B Tpaduueckuil daiin *.bmp,
*.png.

Save XYZ file CoXpaHuTh IUIaH U30JIMHUI B TEKCTOBBIH (aiin *.dat.

X:y=1:1 YcTaHOBUTH OJIMHAKOBEIE MacIuTaobl 1o

TOPU30OHTAJIbHBIM OCSIM.

Load background 3arpy3uTh  M300pa)KEHHE B  KayeCTBE  IIOUIOKKH

(rpadmaeckuit daitn).

Load bingmap 3arpy3uth CIIyTHUKOBYIO KapTy B KAUeCTBE MOJUIOKKH.
Remove background VY 1auTh TEKYIIYIO TOII0XKKY.

Draw in Surfer IMoctpouts kapty B Golden Software Surfer.

Copy BG from model Ota onmus AocTymnHa, ecnd BbiOpan cpe3 XY. B stom

ciaydae Tpaduueckoe H300pakeHHE TEKYIIEro cpesa

MOIXHO HCIIOJIB30BAaTh KaK IMOJJIOXKKY KapThl H30JIMHUH.

Ommust Load background mosBosisier 3arpy3suth B KauecTBE IMOJUIONKKH JIFO0OH pacTpOBbIH
daiii, npu 3TOM caMo H300paXKEHNe CTAHOBHUTCS TOTYNPO3PAYHbIM. JlaHHAs OMIKsS MOJIE3HA YIS
CpaBHEHHsI M3MEPEHHBIX JAHHBIX C TOMOrPapUUECKMMU KapTaMH, CO CTPYKTYPHBIMH U
TEKTOHMYECKUMH CXEMaMH, C T€OJOTHUECKMMH KaPTaMH, a TaKXKEe C JAHHBIMU JPYTHX METOIOB
(reopu3nIecKnX, FEOXUMHIECKUX H T.1.). Ha pUCyHKe HHKe MOKa3aH MPUMEP HCIOJIB30BAHMUS
KapThl pelibea B KAUECTBE T10UTOKKH.

Omus Load bingmap mo3Bossier 3arpy3uth Kaprty ¢ cepuca Bing B coorBercTBHH C
3aJlaHHBIMU KOOpAMHATaMu To4ek. [locie BrIOOpa gaHHOM omumu nossutcs okno UTM zone

(puc. 38), rae, COOTBETCTBEHHO, HEOOXOJMMO BEIOPATH HOMEP 30HBI.
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Puc. 37 Tlpumep coBMeleHus NJIaHA U30JIUHUI U3MEPEHHBIX JaAHHBIX U Fe0JI0THYeCKOI

KapThbl y4aCTBKa
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DRI 040 (6 1T080S 011 100415 % 1 % 10 031203 B35 56 M 26000 1003036361 3 00 041400 866 6 1 40401031 031 §485 567 85460
-

T =] LT IS

mangac asaoh W7

-

P e e RN n

=

1
I*IéIi'l*l&I*'Iélél*'léléléli'lél lé

Puc. 38 Jduanor Beioopa 3oub1 UTM zone

PenakTop ocei BBI3BIBAETCS MIETYKOM IPABO KHOIKH MBIIHK ¢ HakaTtod kmaBumedt SHIFT

Ha MHTEPECYIOIEH OCH.



MopeaupoBanue

MogenupoBanne — BaXKHBIH Ipolecc, NpeaBapsIoIMi 1ojeBble paboTel. OH TO3BOJISET
BBIOpDAaTh ONTHMAJbHBIE [ApaMETPhl CHCTEMbl HM3MEPEHHH M8 PpEHICHHS MHOCTaBICHHON
Te0JIOTHYEeCcKOH 3agaun. BoopyxkuBumics anpuopHoi nHpopmarmeil 00 00beKTe HCCIeT0BaHHH,
MHTEPIIPETaTop MOXET IPOMOJCIMPOBATh PA3INYHbIE TEOJIOTHMYECKUE CHUTYallUM, IUIAHUPYs
reodusnueckre padoTH.

IIporpamma ZondST3D mo3BonsieT MOJENHPOBATh HAHHBIC ceificMoTOMOrpaduu B
TpéxmepHoM Bapuante (3D) c¢ yderom pembeda. HeoOXOTUMBIMKA BXOJHBIMH JaHHBIMH JUIS
MPOBEICHHUS MOJCIUPOBAHUS SBISIOTCS TEOMETPHS CHUCTEMbI HAOMIOACHMII M MOJENb CPEJBL
IIporpamma mo3BOIISIET CO3aBaTh MOJIETH TPEX MAPAMETPOB. CKOPOCTh M aHU30TPOITHS CKOPOCTH
(BpeMeHa TepBEIX BCTYIUICHUH) M IMapaMeTp 3aTyxXaHus (aMIutuTyas!). i mepexona B TOT WM
HHOM peXXuM MOJIEIMPOBaHMs UCIOJIb3yeTcs moapaszaen mexo Options/Model/Parameter. s
MOJICTIMPOBAHUS aMIUIUTY/, IPEIBApUTEIFHO JODKHA OBITh pacCuMTaHa MpsMas 3amada Uit
MOJIEJIH CKOPOCTEH.

PexxM MOJEIMpPOBaHUST aHU3O0TPONHMHU CKOPOCTEH JOCTYNEH TOJIBKO JUIS BBIYHCIUTEIILHON

CXEMBI C IOCTOSIHHOM CKOPOCTBIO BHYTPU SUEHKH.

Irne Options Buffer Help
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Puc. 39 I'1aBHOe OKHO IPOrpaMMBbI B pexKHMe MOJeTHPOBAHNSA



Pemenue npsimoii 3aga4um cericMoromorpaguu

B mporpaMme peanu3oBaHbl TpH BapUaHTa PELICHUs NPSIMOH 3aauy, T.€. pacueTa TpaeKTOpUil

CEeHCMUYECKHX JIyuel B MPOU3BOJIBHON TpEXMEpPHOU cpelie. BrIOOp anropurma ocyIiecTBIseTCs

%)'

omueii Calculation scheme B okne Hactpoek mporpammsl (Program setup

B mepsom ciyuae (Velocity const for cell), cpena pasoura HaGopom sueek ¢ 3adaHHOM
MOCTOSIHHON CKOPOCTBIO. DTO O3HAYaeT, YTO Jyd MPOXOAUT BHYTPU SUYEHKH C MOCTOSHHOU
CKOPOCTBIO. JIaHHBIN alrOpUTM MPOAYIUPYET HAUMEHEE TJIaIKOE JIy4eBOE MMOKPBITHE.

Bo Bropom Bapuante (Velocity const for node), cpena pa3bura HabOpoM Y3II0B ¢ 3aIaHHOU
CKOPOCTBIO, MEXKIY KOTOPBIMH €€ 3Hau€HHE MEHSETCS JIMHEHHO. DTOT crocod umeeT Oolee
[JaJKoe JIy4eBOe IOKPBITHE 110 CPaBHEHMIO ¢ mpenbigymuM. Hekotopyoo mpobiemy
HpEeACTaBIAeT OOPATHBII Mepexo] OT 3HAYCHUH CKOPOCTEH B y37Tax K SYEUCTOH Mojenu (Iocie
uHBepcun). JlaHHas mpolenypa Ciierka CriaXHBacT 3HAYCHHWS CKOPOCTEH W yBEJIHYMBAET
HEBSI3KY.

HononuurensHeii ciocod Quick velocity const for cell — peanmusyer yckopeHHyto cxemy
pacuera Bapuanra Velocity const for cell. Taxkoit pacyer MeHee cTabmMIeH U MOXKET MPUBOIUTH K

onruoKaM B BBIYUCJICHUAX, HO 6I>ICTpCC IICPBLIX IBYX.

W-constincell

vl
w2

wi
O -

Vconst in node

wh
Puc. 40 BapuaHTBbI 3a1aHMsI CKOPOCTH.

Omnmust Accuracy (subnodes per cell) koHTpoIHpyeT TOYHOCTH BBIYMCICHHIA [UI BCEX TPEX
croco6oB. OHa yCTAHABIMBAET KOJNMYECTBO MPOMEKYTOUHBIX BBHIYMCIHTEIBHBIX Y3JIOB MOJIEIH,
TO €CTh ONpENENIAET TOYHOCTh B PasMEPHOCTH IMHBL. OOBIYHO AOCTATOYHO 3-5 y310B s
TOYHOTO pemieHust 3anaun. CleayeT OTMETUTh, YTO CKOPOCTh BBIYMCIEHHH (a Takke 00heM
UCTIONB3yeEMOM TMaMsATH) HANpPAMYKO CBs3aHA C JaHHBIM mapameTpoM. To €CTb 4eM BBIIIE

TOYHOCTb, TCM HHIKEC CKOPOCTb.



Omust Maximum rays deviation npengHasHaueHa [Uisi OrpaHMYeHHsT O0JACTH pacueTa
TPAEKTOPUHM JIyda. DTa OIIKs ONPENENSeT, HACKOIBKO JIyd MEXIY MCTOYHMUKOM M MPHEMHHUKOM
MOYET OTKIOHUTHCS OT TPSIMOJIMHEHHOM TpaeKTOpHU. 3a1aeTcst B JOJAX equHuIpl: 0 — nyd He
MOKET OTKJIOHHTBCS OT TPSIMOJMHEHHOW TpaeKTOpuH, 1 — MOMKET OTKIOHUTCS Ha

MOJTypacCTOSHAE MEXTy UICTOYHHKOM 1 TpreMHUKOM. OOsr9HO BeIOnpaercs 3Hauenue 0.3-0.6.

1~ Inversionl & Options FE Ealculatinnl

Calculation scheme [tppe of model] I\r"elocity conet for cell LI

Accuracy (subnodes per cell 6n°2)

b amimum raps dewviation [fractions of 1]

Puc. 41 Inanorosoe okHo «Program setup», Bkjaagka «Calculation»

KoHTposib kKauecTBa NpsIMOM 33124 OCYIIECTBISIETCS IBYMS CLIOCOOaMH:

HeBsi3ka B3aMMHBIX BpeMEH TeopeTHdueckux roporpadoB. Eciam B3anMmHBIE BpeMeHa TaKHX
M3MEPEHUH CHIBHO OTIMYAIOTCS, TO CICAYeT YBEIHYHMTH 3Ha4YeHHe mapamerpa Maximum rays
deviation.

OTnu4re 3HaUCHHUH KaKyIIUXCS CKOPOCTEH OT CKOPOCTH BMEINAIOIIEH cpembl (TOMOTEHHOE
HOTYNpOCTpaHCTBO Oe3 penbeda). Ecim xaxymuecss CKOPOCTH U3MEPEHUI CUIBHO OTINYAIOTCS,
TO CIE€AYyeT yBEIMINTh 3HAUCHUE MapameTpa Accuracy.

CresyeT 0TMETHTb, 4TO 0cOoOeHHOCTBIO Shortest path anroputma siBisieTcst To, 4To HapameTp
Accuracy cuiabHee BIMSET Ha CKOPOCTh BBIYMCIICHHH, YeM KOJHMYECTBO sdeek Moxmenu. T.e.

BBITOJIHEE CleaTh OoJiee TUIOTHYIO CETh MOJICIIN.



PepakTupoBanue moaenu

PenaxtupoBanue ceicMUaecKol (MM MOMENIN aHH30TPOIHH, 3aTyXaHUs) CPEJIbI BBIOIHICTCS
B 00JaCTU pedakmopa modenu — HWKHSS TpaBas rpaduyeckas CEKLHs OKHAa MPOrpaMMbl B
pexxume Options / Model / Block-section.

Pemaktop Momemu CIyXHT IS W3MEHCHUS IapaMeTPOB OTIACHBHBIX SUECK MOJETH C
noMoreio MemH. CripaBa OT 00JIaCTH PEIAKTHPOBAHMS MOJEIHM HAXOIWTCS IIBETOBas IIKaja,
CBSI3BIBAIONIAS 3HAUEHHWE I[BETA CO 3HAYCHHEM CKOpOocTH. [l BeIOOpa TEKyIIero 3HaYCHUS
CJIeAyeT MICIKHYTh IO IIKaJe IPaBOd KHONKOH MBIIIM, MPU 3TOM €ro 3HaueHHe OTOOpasUTCs
HIDKE [[BETOBOM IITKAJIBI.

C nmomomipto onmuu Options / Model / Plane mMoxHO BbIOpaTh OpUEHTALMIO Cpe3a MOEIH
(XZ,YZ, XY). Opuenraius cpe3a MOXKeT ObITh H3MEHEHA C UCIIOJIb30BAHIEM TOPSIYHX KIIABHII:

«Alt+1» — cpe3 B mockoctu XZ;

«Alt+2» — cpes B mwiockoctu YZ;

«Alt+3» — cpe3 B mmockoctu XY.

Pabora ¢ s4eiikaMud MOIENH CXOOHA C PENAKTUPOBAHHEM pACTPOBOTO H300paKCHUs B
rpadudeckux pegaxkropax. IIpu mepememnieHnn Kypcopa B 00JaCTH MOJENH, Ha HIDKHEH MaHEeIN
CTaTyca TJIaBHOTO OKHA IIPOTPAMMBI OTOOpakaroTcs KOOPAMHATHI M TapaMeTpsl aKTUBHOM
SYEWKH, B KOTOPOH HAXOAWTCA Kypcop. AKTHBHas B JaHHBII MOMEHT sdelika OKpyKeHa
IPSMOYTOJIFHIKOM — KypcOopoM. Brienennast mimn 3auKkcupoBaHHas sideiika 0TMEUaeTCst KparoMm
13 OCINBIX WM YEePHBIX TOYCK.

JIns onepaTHBHOTO CO3[aHMSA MOAENIH B IPOTpaMMe MPEAYCMOTPEHO HECKOJIBKO PEXHMOB
BBIJICTICHUSI STYEEK: MPSIMOYTOJIBHUKOM, JJUIUIICOM, CBOOOJHOW (hopMOil M MO OIpeneIeHHOMY
3HAUCHUIO TTapamerpa. BEI3BaTh COOTBETCTBYIONIWE OIIIMK BO3MOXKHO IIPH Ha)KaTHH HPaBOM

KHOIIKH MBIIIN B 00J1aCTH peaaKkTopa MOACIN:

Display cell setup BbI3BaTh qUaior HACTPOMKHU NMApaMETPOB SYCHKH.

Cell to cursor value Hcnonp3oBarh mapaMeTrp akTUBHOM SYEHKH B KAayeCTBE TEKYILETO
3HAYEHUSL.

Edit mode BKIIOUUTE PEKUM pEIAKTUPOBAHMS.

Selection \ Boigenuts HaOop syeek B Ipeeiax oOJacTd peIaKTUPOBAHHS C

Free form selection nomomiplo  Meimd.  O6Gmacth WMeeT 3aJaHHble  [OJIb30BaTelieM
TPaHHMIIBL.

Selection \ Beizenuth Habop sdeek B mpeAenax obniacTH pelakTHPOBAaHHS C

Rectangular selection | momorsio Meiu. O6IACTs MMEET IPIMOYIOJIBHYIO (GOpMY.

Selection \ Beienuts Habop sdeek B Tpefenax o0NIacTH pelaKTUPOBAHHUSA C

Elliptical selection MOMOIIIBIO MBIIK. OBIACTE MMEET ILITHITHIECKYIO POpMY.




Selection \ Boigenuts HaOop syeek B Ipeeiax oOJacTd peIaKTUPOBAHHS C
Magic wand MTOMOUIBIO MBIIIU. BhIIEsAI0TCS akTUBHAS sueiika U STYeUKH CMEKHBIE
C HE, MapaMeTphl KOTOPBIX ONM3KM K ee mapameTpy. CreneHb

0JIM30CTH 3a1a€TCA B 1UAJIOIC HaCTpOfIKH napaMmeTpoB MOACIIN.

Selection \ V 1anuTh BBIIEICHUE.

Remove selection

Clear model OYHUCTHTE TEKYIIUH Cpe3.

HaxaTue neBoii KHOTIKHM MBIIIH 110 STYEHKe MEHSET €€ MapaMeTp Ha TeKYIIHA.

VYBenuueHue OTAEIBHOIO ydacTKa WM €ro IepeMEIIeHHE OCYILIECTBIAETCS B pEXHUME
Zoom&Scroll ¢ nakaroi KHOIIKOM. JIJIst BBIIECICHUS YU4aCTKa, KOTOPBIA HEOOXOAMMO YBEIUYHTS,
KypCOp MBIIIM NIepeMENIaeTcs BHU3 U BIPABO, C HAXATOM JIeBOI KHOMKOM. /[ Bo3Bpamienus K
[epBOHAYAILHOMY MaciTaly NPOU3BOMATCS TE K€ ACWCTBUS, HO MBIIIb JBIXKETCS BBEPX U
BIIEBO.

Haxatue kHonku Mbliim npu HaxxkatoM CTRL mo3BosiseT nepeMecTUTh BbIICICHHHBI HA00p
sieeK B Tpezieiax 00JIaCTH PeNaKTHPOBAHUS C TIOMOIIBIO0 MBIIH. [Ipy mepeMeIneHny BhIIeIeHHS
C Ha)KaTo! JIEBOM KHOIIKOI MBIIIN COJIEPKUMOE BBIICTICHHBIX SUEEK KOTHPYETCS B HOBOE MECTO.
[Ipu mepeMelneHny BBIEICHHUS C HAXATOW MPaBOi KHOITKOW MBI COJEPKAMOE BBIJICIICHHBIX
sIYEeK BbIPE3aeTcs U KOMUPYETCS B HOBOE MECTO.

Taxxke MOXHO 3a/laBaTh 3HAYCHHS IapaMmeTpa BBIJICICHHBIM s4YeiKaM HCIOJb3ys JHAJOT

HacTpoiiku napamerpos staeiiku Display Cell setup:

Selected cell parameters

[ [Walue 10

[ | Min value ¥
[ | Max value *

Apply Cancel

Puc. 42 Ouanorosoe okHo «Display Cell setup»

Juanor mpexHa3sHa4eH IS BBIOOpa MapaMeTpOB OTACNBHOM SUEHKHM HIM BBIAEICHHOTO
Habopa sueex.

Value — ycTaHaBnuBaeT 3HauCHUE TTapamMeTpa siYeiiku.



Min value, Max value — ompemenser auana3oH HM3MEHEHMs MapaMeTpa SYEHKH IIpH
VHBEPCHH.

lanouku, cieBa OT KOKIOH M3 ONMIWI BBHIOMPAIOTCS, €CIM HEOOXOAMMO NMPHMEHHUTh HOBOE
3HaYEeHHE KO BCEM SIUeHKaMU BbIIEICHHUS.

[Ipu HaXkaTHW TPaBOW KHOIKOM MBIIIHM B Pa3HBIX OOJNACTSIX PeAaKTOpa MOJEITH TOSBISIFOTCS

KOHTCKCTHBIEC MEHIO CO CICAYIOMINMHU OIIIUAMUA:

Bepxwsist o6macts Display model mesh | VkasbiBaet, Hy»KHO 11 ©300paXkaTh CETb.
HaJl MOJIENBIO

Display objects VYka3bBaeT, HY)XHO JH H300pa)kaTh TPaHHUILY

border
00BeKTa.

Display color bar | Vka3biBaeT, HYXHO JIi M300pa)kaTh IBETOBYIO

IKaIy.
Setup Bri3Bath auanor HacTpOMKHM — MapameTpoB
MOJICIIH.
Zoom&Scroll BKIII04NTh pEKUM yBEITHMUEHHS U IPOKPYTKHU.
Print preview PacrieuaraTh MOJIEIb.
X:y=1:1 VcTaHOBUT,  OJMHAKOBBIE  MacIUTaObl 10

TOPHU30HTAIbHOM U BEPTUKAIBHOHN OCH.

IIBeroBas mkana Set range 3ajmaTh  MUHUMaJIBHOE M MaKCHUMAalIbHOE

3HaA4YCHUS HBCTOBOI;‘I HIKaJIbI.

Automatic ABTOMAaTHYECKH OMNPENEIUTh MHHHUMAJIbHOE H
MaKCHMajJbHOE 3HAYCHUS IIBETOBOM IIIKAJIbI
UCXONl W3 TMapaMeTpoB cpe3a (B KavecTBe
MPEJIeTIOB IIKAIEI BEIOMPAIOTCS MUHUMAIBHOE H

MAaKCHUMAJIbHOC 3HAUCHUA IMapaMeTpa MOZ[eJ'II/I).

Log scale Jlorapudmuueckas MacImTad IBETOBON IIKAIIBI.

Smooth image TToka3zate MOJENb B rIaaKon

HMHTEPIOJIALIMOHHOM ManuTpe.

Set cursor value YCTaHOBUTH  Kypcop  Ha  OIIPEAENICHHOE

3HA4YCHUEC Ha IIKaJIC.




CoxpaHeHne H UCIIOJIb30BaHUE MOJAECJIbHBIX JaHHBIX

Jli1st TOro 4To0bl HCIHOB30BATh PACCUUTAHHBIC 3HAYCHHS B KAYECTBE MOJIEBBIX JAHHBIX MPU
MHBEPCHH, HY)XHO COXpaHUTh pesynbTaT B pexxume Calculated data. [lanbie coxpaHsioTcst B
TeKCTOBBIN (aiin. TTocae 3Toro MOKHO OTKPBITH COXpaHEHHBIN (aiiin Kak HaOJIOJCHHBIC TaHHBIC.
B kadecTBe aibTepHATUBEI, MOKHO BOCIIOJIB30BaThCs onmueir Project with calculated, no nepen
MHBEpcHed HeoOXxomuMmo OyIeT, OYMCTHTh TEeKyIrylo Mozaenb. s skcmopTa pesynsratoB 3D
MmozenupoBanus B 2D ucnons3yercst onmust Export line to st(2D).

Jlaee MOXHO BBITIOIHATh WHBEPCHIO TAKUX JaHHBIX W TPOAHAIM3UPOBATH  OTIHUHS
BOCCTAHOBJICHHOW MOJICITH OT OPHTHHAIBHOM. DTOT MEXaHHM3M IIO3BOJISET TECTHPOBATH CHCTEMBI

Ha6H}OZ[CHI/Ifl U IIPOBEPATH Pa3JIMIHBIC THITOTE3bI.

NuBepcus JaHHBIX

B mporpamMmme MOXHO BBITONHATh KaKk HWHBEPCHIO OTHENbHO mias Mmonened VP, VS,
aHU30TPONMU W 3aTyXaHWs, TaK M COBMECTHYHO WHHBepcuio VP wu VS (omuus

Options / Inversion / Cross-gradient).

Jluasor HacTpPoiikM NapaMeTPOB HHBEPCUU

Jlnanor HACTPOMKH MapaMeTPOB WHBEPCUH MOXHO BBI3BATh C MOMOIIBIO KHOIKH ] WIn
nyHkra meHro Option/Program setup.

Juasnor mpeaHa3HA4YeH Uil HACTPOMKM MapaMeTpoB, CBSA3AHHBIX C pELICHHEM MPSIMON U
0o0paTHOH 3a1a4u.

Bruazika Inversion npepHa3HadeHa Juisi HACTPOMKM mapaMeTpoB HHBepcHH (puc.43).
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—Stop criteria

Irversion IElccam j

¥ lterations

Smoothing factor [~ |0.05 -

—Focusing parameter Robuszt weighting scheme I~

Threshold a.m

Sharpness ID-1

Puc. 43 [Inajorosoe okHo Program setup, Bkaaaka Inversion

Ormumst INVErsion ompezensieT arroputM, IOCPeICTBOM KOTOPOro OyAeT pemarsesi obpaTHast
3ajada.
PaccMoTpuM pa3nuuHBIE aNTOPUTMBI MHBEPCHHM HA NIPHMEpe ABYXMEPHOTO Cpe3a MOJIEIH

Cpeabl COCTOSIICH U3 HECKOJIBKHAX OJIOKOB (CM. PUCYHOK HIIKE):

[E— O

E] 100 120 140 180

Puc. 44 TectoBas Moae/ib cpelbl

JUist TeCTUPOBAHHMSI AITOPUTMOB PACCUMTAH TEOPETUYECKUN OTKIMK [UIsl AAHHOM MOJIENH U Ha
PpE3yIbTaT HAJIOKEH IATUIIPOLICHTHBIIH TayCCOBCKHM MIYM.

Smoothness constrained — nHBepcHs O METOY HAMMEHBIIHMX KBAIPATOB C MCIIOIB30BAHHEM
CIUIXXHMBAIOLIETO OllepaTopa. B pesynbrate MPUMEHEHHsI 9TOrO AITOPHTMA MOJIYYAIOT TIIAAKOE

(6e3 pe3KHx TpaHuIl) U YCTOMINBOE pacIpeiesICHHe TapaMeTPOB (CM. PUCYHOK HIDKE).
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Puc. 45 BoccTaHoBJieHHast MOZIeIb B pe3yJibTaTe HHBepcun SmMoothness constrained

MarpudHoe ypaBHEHHE JUIS TaHHOTO BapHaHTa HHBEPCUH BBITJIAINUT CIEAYIOIIIM 00pa3oM:

(A'WTWA+,CTCJam = AW Af

Kak BUIHO W3 ypaBHEHHWs, NPH HHBEPCHU MpPOTpaMMa HE MUHHMH3UPYET KOHTPACTHOCTH
Mojenu. JIaHHBI AJTOPUTM MO3BOJSIET JOCTUYh MHHUMANBHBIX 3HAYCHHH  HEBS3KH.
PexoMeHIyeTcsl MCHONB30BaTh €r0 Ha HAYalbHBIX JTalaX HWHTEPIPETAlNH, B OOJBIIMHCTBE
ClTy4aes.

Occam — uHBepcHst M0 METOY HAMMEHBIINX KBAJPaTOB C UCIOJIB30BAaHUEM CIIIa)KHBAIOIIETO
orepaTopa U JOIOJHUTEIBHOM MuHEMI3auel kourpactaoctu [Constable, 1987]. B pesynsrate
MPUMEHCHHUSI 3TOr0 AITOPUTMA MONYYal0T HanboJiee IIIafKoe paclpeAeiCHUEe MapamMeTpoB (CM.

PHCYHOK HIDXKE).

&0 a0 100 120 140 160 180

Puc. 46 BoccraHoBiieHHast Mo/IeJib B pe3yJbTaTe uHBepcuu Occam

MarpuyHOE ypaBHEHHE IS JAHHOTO BAPMAHTA MHBEPCUH BBITIISIAT CIETYIOIMM 00pa3oMm:

(AWTWA+ £CTC)AM = A'WT A — 1CTCm

CTemeHp TNAOKOCTH PE3YJIAbTHPYIOUICH MOJEIM TPSMO MPONOPUHOHANBHA 3HAYCHHIO
Smoothness factor. Cremyer OTMETHTB, YTO CIMIIKOM OOJBIINE 3HAYCHHS MApaMETpa MOTYT
MIPUBECTH K YBEITHICHAIO HEBSI3KH.

Marquardt — KiaccHYecKHil auropuT™M HWHBEPCHHM IO METOAY HAMMEHBINMX KBAJPATOB C
perymsipusanueit gemmdupyrommm mapamerpom (Ridge regression) [Marquardt, 1963]. Ilpu
MaJIOM KOJIMYECTBE MapaMeTPOB paspesa, arOPUTM MO3BOJISET MOJy4aTh KOHTPACTHYIO MOEIb

cpenbl (CM. pUCYHOK HIIKE).



B 40 60 el 100 120 140 160 180 200

Puc. 47 BoccTanoBiieHHAast MOe]Ib B pe3yabTaTe nHBepcun Marquardt

MarpudHoe ypaBHEHHE JUIS TaHHOTO BapHaHTa HHBEPCUH BBITJIAINUT CIEAYIOIIIM 00pa3oM:

(AW WA+ 4 JAm = ATWT Af

HeoctopoxHOe WCHONB30BaHWE MAHHOW MOAMGHKAIMM HHBEPCHH MOXET IIPHBECTH K
MOJYYCHUIO  HEYCTOMYHMBHIX  pe3ylbTATOB WM  YBEIHYCHUIO  CPEJHEKBAIPATHICCKOrO
OTKJIOHEHHS, TO €CTh PACXOK/ICHUIO aJrOPUTMA.

Jlyume Bcero mpumenste Metoq Marquardt, kak yTOYHSIOIIMM (IS YMEHBIICHUS HEBSI3KH),
MOCJIe TIPOBEAEHUS MHBEPCUH C OMOIIBIO anropuTMoB Smoothness constrained wim Occam.

Blocks — moxbop mapameTpoB OTAENBHBIX OONAcTel pa3IMyYarOIMXCs [0 IapameTpy.
O6nacTi ¢ OAWHAKOBBIM NapaMeTpaMH paccMaTpUBAIOTCA Kak eAuHbIE OJOKM (CM. PHCYHOK
HUXKE).

MarpuyHoe ypaBHEHHE JaHHOTO BapHAaHTa HHBEPCUH BBITIIIUT TaK K€, KaK U JJISl allTOpUTMa

Marquardt:
(A"WTWA + 2 Jam = AW Af

40 60 el 100 120 140 160 180 200

Puc. 48 BoccraHoBjieHHast MojIeJb B pe3yiabTare unBepcun Blocks

AJNTOPUTM JTydIlle MCIOJb30BaTh HA JTale YTOYHCHUS PEe3ylbTaTOB MPEABIIYIIHX METOIOB
(myurre Bcero Focused), mpenBaputenbHO OOBEAWHHB SUCHKH B HYXKHBIE OJOKH C IOMOIIBIO
ommu Smooth/Raster.

IIpu BBHIOOpE OTHENBHBIX OJOKOB BPYYHYIO CJCIyeT HCIIOJIE30BaTh PEIAKTOpP MOJIEIH,
BBIICIISISL OTHENbHBIE 00nacTh pasHeiMU Napamerpamu. OtTaenbHbie OJOKM OyayT BBIJIEICHBI

FpaHPII.IGfI BO BpEMs paGOTLI C OKHOM JIaHHOI'O auajora.



Focused — wuHBepcHs 1O METOAy HAWMEHBUINX KBAaAPAaTOB C  HCIIOJH30BAHHEM
CIJIAKHBAIOLIETO ONMepaTopa M JOMONHUTENBbHOH (GoKycHpoBKoil koHTpacTHOcTH [Portniaguine,
2000]. B pe3ynpraTe MPUMEHEHHS 3TOTO aJTOPUTMA MOIY4Yal0T KyCOYHO-TIAIKOE paclpeielicHue
apaMeTpoB, TO €CTh MOJENb, COCTOSILIYIO M3 OJOKOB HMEIOLIMX MOCTOSIHHYIO CKOPOCTb (CM.

PHCYHOK HIDXKE).

Puc. 49 BoccraHoBiieHHasi MojieJib B pe3yjbTaTe HHBepcuu Focused

MartpudHoe ypaBHEHHE st JAHHOTO BAPHAHTA MHBEPCUHU BBITJISIIHUT CIIEYIOIMM 00pa3oM:

(A"WTWA+ £CTRC)Am = ATWT Af — £CTRC

Vcronp30BaHne MAHHOTO BapHaHTa HMHBEPCHH TPEOYeT TIIATCILHOTO BHIOOpa mMapamerpa
noporoBoii koutpactaoctu Threshold (ycranasnusaercs Bo Briajgke Inversion). 3tor napamerp
omnpeessieT MOPOroBoe 3HaYeHHe KOHTPACTHOCTH COCEIHUX S4eeK, MO JOCTIKEHHI0 KOTOPOTro
napaMeTphl 9THX AUECK HE YCPEIHSIIOTCS MEXIy COOO0M (TO €CTh CUUTAETCS, YTO MEKLY STUCHKaMu
MPOXOJUT TPaHMIla). 3aBUCUMOCTD CTEHEHH (MM Beca) OCPEIHEHHs JABYX COCEIHUX s4eek R ot
MOpora KOHTPACTHOCTH € W KOHTPACTHOCTH MEXIY 3THMH SY€HKaMU I BBITJISIUT CICAYIOLIUM
obOpazom:

e2

R, = m.

Ilpu BBIOOpE OTAENBHBIX OJIOKOB BPYYHYIO CIISAyeT HCIONB30BAaTh DPEAAKTOP MOJIEIIH,
BBIJIENISIL OTJENbHBIE O0NMacTH pa3HbIMU mapamerpaMu. OtTaenbHbIE ONOKH OyIyT BBIIEIEHBI
rpaHuIeii BO BpeMsi pabOTh C OKHOM JIAHHOTO JTHAJIora.

Smoothing factor — ycranaBmHBaeT COOTHOIIEHHE MEKAY MHHAMH3AIHMEH HEBA3KU
HU3MEPCHUH U HEBS3KHM MOJICTH (HalPUMep IIIAAKOCTH). [ JaHHBIX ¢ BRICOKHMM YPOBHEM MOMEX
WK JUI TOTO YTOOBI TOJIy9HTH OoJiee TTIaJKOe W YCTOWYMBOE paclpe/esieHHe MapaMeTpoB,
BBIOMPAIOTCS OTHOCUTEIBLHO OOJbIIME 3HAUEHUS CrylaxuBaroniero mnapametpa: 0.5 - 2; mpu
BBICOKOM KauecTBe W3MepeHui ucnonb3yrotes 3HadeHus: 0.005 - 0.01. Ilpu Gonbmmx 3HAYCHHUAX

CTJIQ)KUBAIOIICTO IMapaMeTpa 4Yame BCEro IMOJy4YaroT OOJIBIIIME 3HAYEHUH HEBSI3KU JAaHHBIX

(cM. pucyHok Huke). Mcnons3yeTces B anropurmax uasepcur Occam u Focused.
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Puc. 50 monenn B pesyabtate nuuBepcun Occame mapamerpom smoothing factor: 0.01 (A) u
1.0 (B).

Robust weighting scheme — a3ty onmuio cieyer BKIIOYATh €CIIH B JAHHBIX MPUCYTCTBYIOT
OTIEJIbHBIC CUIIbHBIC BBICKOKH, CBS3aHHBIC C CHCTEMATHYCCKUMH OIIMOKaMu u3MepeHui. Ecnu
KOJIMYECTBO Opaka B JaHHBIX COTIOCTABUMO C KOJHYECTBOM KAUCCTBCHHBIX M3MEPCHHI NaHHBIM
QIITOPUTM MOKET HE aTh TOJI0KUTEIBHBIX PE3YIbTATOB.

Oo6unactb Stop criteria coaepuT KpUTepHn OCTAaHOBKH HHBEPCHH.

Iterations — ecu omKs BKIOYEHA, TO MPOIIECC HHBEPCHH OCTAHABIMBACTCS IO JOCTHKCHHH
YCTAQHOBJICHHOI'O HOMEpa UTePaLHHL.

O6nacts Focusing parameters.

Threshold — ycranmaBnuBaeT mOpPOroBoe 3HAYCHHE KOHTPACTHOCTH COCEOHHX SUYECK IO
JNOCTI)KCHHIO KOTOPOTO TMapaMeTphl 3THX SYEeK HE YCPEAHSIOTCS MEKIy cobod (To ecTh
CUHMTACTCS YTO MEXKAY sUCHKaMU MPOXOIUT TPaHUL@A). 3HAUYCHHS 3TOr0 mMmapameTpa BbIOHpaeTcst
smnupuueckum nytem (0.001-1) (cM. pucyHOok Hike). BbpiOOp OdeHb Manoro 3HauyeHHs
mapaMeTpa MOKET NPHBECTH K PACXOXICHUIO aaroputMa (IPH 3TOM CIEHyeT YBEIHYHUTH €ro
3Hauenue). CiumikoM OOJbIIME 3HAYCHHS Mapamerpa TPUBOMAT K TONYYCHHIO TIIaJKOTO

pacmpeeneHus.




Puc. 51 momean B pe3yabraTe unBepcun Focused ¢ mapamerpom Threshold: 0.01 (A) u 0.1

(B)

Sharpness — OIpeeIsieT COOTHOIILIEHHUE MEXKIY MUHUMHM3AIEH o0BeMa
aHoMasieoOpasyromux 00bekToB (0), H MOTyYeHHEM KYCOYHO-TIAIKOTO paclpe/elieHus] B cpejie

(1) (cM. pucyHOK HIKE). 3HAYECHHS 3TOTO ITapaMeTpa BEIOMPACTCS SMIIMPUIECKIM ITyTEM.

Puc. 52 monenu B pe3yabtate unBepcun Focused ¢ mapamerpom Sharpness: 0.8 (A) u 0.2

(B)

Bropas Bkmagka Options mpenHasHadeHa IUisi HACTPOMKH JOMOJHHTEIBHBIX IapaMeTpOB

unBepcuu (puc.53).

W Inversion & Options | i3 Ealculatinnl

b odel

Cell grouping tin velocity

Layer X taw welacity 20
1

Smoothness ratio < IU-5 vI

-

Puc. 53 duanorosoe okHo Program setup, Bkmaaka Options

O6nacts Model



Min, Max (velocity,Vx/Vz, Q) — ycranaBiuBaer mpeieisl M3MEHEHHs IIapaMETPOB MOIEIIH
TIPY UHBEPCHUH.

Smoothness ratio — onpenensieT COOTHOIIEHHE CTENICHH CIIIAKMBAHUS B FOPU30HTAILHOM H
BEPTUKAJIBHOM HampapieHusX. s rOpU30HTaIbHO-CIIOUCTBIX CTPYKTYP HCHOJIB3YHTE 3HAYECHHS
sToro mapameTrpa <1, IS BepTHKAIBHO-CIOMCTBIX >1. OOBIMHO, I 3TOTO TIapamerpa,

MCTIONB3YI0TCs 3HaueHus ot 0.2 10 1 (cM. pHCYHOK HIKeE).
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Puc. 54 Mopeu B pe3yJibTaTe «IJ1aKoi» HHBepPCHH ¢ mapamerpom Smoothness ratio: 1
(A)u 0.3 (B)

Cell grouping — ucrnons3yiite 3Ty ONIHUIO B ciydae Gonbiux Moaeneil. Onius akTHBU3UPYET
TabNuIly, TO3BOJSIOUIYI0 OOBEIMHUTh CMEXHBIE SYEHKH M TOJIYYUTh MEHbLIEe YHUCIIO
ompeneNnseMbIX IapaMeTpoB NpU HHBEpCHMHM. B cilyyae UCIONB30BaHUS JaHHOW OIIMHU
KOJIMYECTBO SUECK JUIS PEHICHHs MPSMOI 3aJaduy OCTaeTCs NMPEXKHUM, a KOIWYECTBO sMEeK IS
WHBEpCUHM yMeHbIIaeTcsi. B wmpaeane, KonmudecTBO MOAOMpAaeMBIX MapaMeTpOB MOJDKHO OBITH
COIIOCTaBUMO C KOJIMYECTBOM JaHHBIX.

Tabnuma comepkuT 4ereipe crojibma: B mepBoMm (Layer) ykasaH HOMep CIIOS HCXOIHOU
MoJer; B mocieayomux Tpex cronbmax (X, Y, Z) HeoOX0auMO yKa3aTh KOJIMUECTBO siucek (B
COOTBETCTBYIOIIEM HAINlPaBICHHUN), COAEPKAMMXCSA B KAKIOH SUCHKN MHBEPCHOHHON CETH, IS
JTAaHHOTO cJosi. IHBepcHoHHast ceTh OyaeT u300paxkaThCs B pefakrope Monenu u Ha 3D monenm,
BO BpeMs €€ HaCTpOWKku. [IBOMHOE HaXkaTHE MPaBOI KHOIMKOW MBIIIN Ha SYCHKH B CTONOIAX X U
Y mo3BojseT 0ObEAUHATH SUEHKH B FOPU30HTAJILHOM HANpaBJICHUU Ui TAHHOTO CIIOS M BCEX
HIDKENEXAIHUX CII0EB.

Hipkxe mpuBeneHs! IpUMEpHI TPeX MHBEPCHOHHBIX ceTeil mmst XZ cpe3a MOAENH: B MEPBOii,
MHBEPCUOHHAS CETh COOTBETCTBYET MOJENBHOM (pUCc.55A), BO BTOPOIl, HAauMHAasE CO BTOPOTO CIIOS,
STMeWKN 00BETMHEHBI B TPYIIIHI 10 JIBe (puC. 55B), B TpeThe, HadWHast CO BTOPOTO CIIOS, STUCHKH

00BeIMHEHBI B TPYIIIBI 110 4eThIpe stueiiku (puc.55C).
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Puc. 55 Ilpumepnl HHBEPCHOHHBIX CeTeN.

Hacrpoiiku Bxiaagku Calculation onucansl B pasuene MoaeaupoBaHue.

Pe:xumM MoeiMpoBaHusi U HHBEPCUHM AHU30TPONUH

B HacTosAmuMii MOMEHT B IpOrpaMMe pealn3oBaH MPOCTOH BapUaHT ydueTa aHU30TPOIHU
ceficMudeckux ckopocted. IIpu pacueTe UCHONB3YHOTCSA pa3HblE 3HAYEHUS CKOPOCTU 3JIEMEHTa
paspesa B BEpTUKAIbHOM U TOPH30HTAIBHOM HAIPaBICHUHU. YUeT aHU30TPOIINH OKa3bIBaeT 0c000
CWJIBHOE BJIUSTHUE HA PE3YJIbTaThl MEXKCKBAaXXKMHHBIX U3MEPEHUH.

IIporpamMmMa BocCTaHABIMBACT CpeHEE 3HAUCHHIE CKOPOCTH M OTHOIICHUE VXY/VZ B peknMe ¢
MIOCTOSTHHON CKOPOCTBIO B sdeiike. [l pacuera aHW30TponHMHM BEIOepHuTe (GyHKIHIO Invert
Anisotropy Bo Briagke Options/INVersion riaBHOro MEHIO MPOrPaMMBI.

CnenyroT ObITh OCTOPOKHBIM IIPH OJJHOBPEMEHHOM IOA00pE CPEAHEH CKOPOCTH U MapameTpa
AQHU30TPOIIHH, T.K. OH JaeT JOIOJHUTEIBHYIO CTENCHb CBOOOIB! (YCHINBAET SKBHBAICHTHOCTD)
pemenuto. To ecTh Jyullle BCEro UCMOIb30BATh JAHHBIM PEXKUM B TOM CIIy4ae, €CIIH Bbl YBEPEHBL,

YTO B pa3pes3e NPUCYTCTBYIOT IIOPOJIBI, XapaKTePH3YIOLINECS aHU30TPOTIHCH.

Pe:xxum Attenuation tomography

Pexxum Attenuation tomography npeanasHadeH Ui BOCCTaHOBJICHUS TapamMeTpa 3aTyxaHus Q
cpenpl. Jlnst gocTyma K AaHHOMY MOJAYIO HeoOXoaumo BbIOparh ommuro Attenuation B menio
Options/Model/Parameter/Attenuation riaBHoro MeHro mnporpammMel. Ilocie 3TOro B MeHIO
Options mosBUTCS TOTIOIHUTEBHAS BKIaaAKa Attenuation.

AnropuTM pacuera mpearoJiaract, 4To NpeBapuTeIbHO OblIa pelieHa oOpaTHas 3axava Jis

celiCMUYECKUX CKOPOCTEH U JIy4€BO€ MOKPBITHE U3BECTHO.



Ha Bxon monynsg ugyT clienyroniue napaMmeTpbl — TPAGKTOPUU CEeCMHUUYECKHX JTy4yeH, paspes
CKOpPOCTEH M aMIIUTY bl MIEPBBIX BCTYIUICHUH. AMIUIUTYIbl aBTOMATUUECKH ONPENENISIOTCS IpU
MUKAPOBKE roforpados MepBbIX BeTymeHni. CliexyeT OTMETHTh, 9TO AT AAHHOTO alTrOpHUTMA,
00Jiee KOPPEKTHO MPOBOAUTH MTUKUPOBKY 110 MAKCUMAIILHBIM (TI0 MOJTYJIHO) 3HAUCHUSIM.

OueHb BaXKHBIM ITAPaMETPOM IPH HHBEPCHUH aMIUIHTYJ SBIIACTCS 0a30Basi CKOPOCTHAS MOJENb
(;myaeBoe moxpseite). ITosToMy mepes 3allyCKOM IMpONIEAypHl pacueTra yOemWUTech, UTO JIydH
JIOCTaTOYHO IIOJHO ITOKPBIBAIOT pa3pe3 IO BCeH IUTONIaaW. AJTOPUTM HMHBEPCHH aMILTUTY.
UCTIONB3YeT T K€ OCHOBHBIC HACTPOMKM, 4TO M ToMmorpadus Ha pedparnpoBaHHBIX BOIHAX.
JIONONMHUTENBPHEIM [TapaMeTPOM, KOTOPBIH HEOOXOIUMO 3aJaTh Mepell PacueToM, SBISCTCS
cpenHssi 4actoTa mosiesHoro curHana (Attenuation/Frequency). Ee MOXHO OLEHHTh BH3yallbHO

WK [0 CpeIHeMy CIeKTpy ceifcMorpamm. [y 3amycka HpoLEenypbl pacyeTa HCIIOIb3YeTCs

W

KHOTIKa . B Xome wuTepanMOHHOrO Tpolecca WHBEPCUHM, B CEKIHAX MOJETU Oyaer
oTOOpaxkatbcs Mojenb napameTpa Q, B BEpXHEH 4acTH — HAOJIOJICHHBIE U pacyeTHbIC rpaduKu

aAMIUIUTYObI.

OueHka HeBSI3KM B pe3yJibTaTe HHBEPCHHU

DKCIpecc-OLeHKY pe3ylibTaTa HHBEPCHH MOYKHO JaTh MO 3HAYCHUIO OTHOCUTEIBHON HEBS3KH.
DToT mapamerp OToOpakaeTcss B NPOLEHTAaX B LEHTPAIbHOM YaCTH CTPOKH COCTOSTHHUS
nporpammsl (5-s cexuust). Kak npaBuio, npu yaoBIeTBOPUTEIHHOM KauyeCTBE JaHHBIX 3HAUCHHE
HE JIOJDKHO TPEBIMAaTh 2-3 %.

CX0IMMOCTh 10 KaKIOMY M3MEPEHHMI0 MEXAy HaONIOJCHHBIMH U BBIYHMCICHHBIMU
3HaYECHUSMH MOXKHO OIICHHMTh Ha IUIAHE W30JIMHUH WM IICEBIOpa3pese, NPU IOMOIIN ONIUH
Options / Data / Data Misfit.

OLeHKM HEBSI3KM TO3BOJISIIOT IPOBOJMTH MOBTOPHYKO OTOPAKOBKY MJaHHBIX. MOXKHO
HCKJIIOYMTh JTaHHbIE ¢ OOJIBIION HeBs3KOM mpu nomou onuu Options / Extra/ Remove data

with big misfit.

AnpuopHas uHGopmauus

Hcnoab3oBanue rpagpuyecknx noasnoxek ajis 2D u 3D mopedieit

Haubonee cuipHBIMU NpHEMaMU TOBBIIIEHUs KayeCTBa MHTEPIPETAlMU JAHHBIX SABIAETCA
KOMIUICKCHPOBAHUE TeO(M3NUECKUX METOJOB pa3BeAKH M YU€T ampHopHOil mHpopmamuu. B

IporpaMMe Ppeaim30BaHO HECKOJBKO CHOCOOOB BU3yanu3aluH amnpuopHoi uHpopmarmu. C



nomoreto ommu Options / ImMport/EXport MoxHO 3arpy3uth pa3sHOOOPa3HYyH IeOJOTHYECKYIO
U reoU3NYecKyl0 HHGOPMALMIO: MOACIH U3 MPOSKTOB OPYTHX Iporpamm Zond, rpadpuyeckoe
n3o0pakeHHE B BHAE MOMIOKKH IOJ pa3pe3 (HAampuMep, TEONOTHUYecKHil miam  paspes

COMPOTUBIICHHUH) (CM. PUCYHOK HIDKE).

z K2 plane, row: 28

S 5 é

2 e ¥ 12

Puc. 56 Ilpumep ucnoas3oBanus pyukuuu «Background 2Dx»
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Puc. 57 Tpumep ucnonn3oBanus ¢pynxuun «Background 3D»

Jlnst  comoCTaBNeHHs pPE3y/IbTATOB PA3NHYHBIX METOJIOB TaKkKe YAOOHO HCIOIb30BaTh
¢oyakuum Import mod2d’s u Import mod3d. Dtu omimu MO3BOJNSIOT 3arpyXaTh MOJEIIH,
COXpaHEHHBIE B IPYrHX Mporpammax Zond, kak ¢aiiiel ¢ pacmmpennem MOD3D u MOD2D, B

TEKYIIYIO TEKYIeH MOJICITH.



Co31aHHEe CKBAKMHHBIX JAHHBIX

JloGaBnieHre NaHHBIX KapoTaKa M JIMTOJNOTMH BBIIOJIHAETCS B CHEHAIBHOM MOIYJIE
Options / Borehole / Create / Edit borehole data (cM. pucyHok Hike). Moayis MO3BOJISET
CO3/1aBaTh, PEIAKTUPOBATH M BHU3YaIN3HPOBATH JIUTOJIOTHYECKHIE KOJNOHKH M KAPOTAKHBIE JAHHbIE

BIOJIb TPOQUIIST HAOIIOACHUIA.

File Qptions
w9 w5 Bele| 8 r|e| o|e|a|m T EE

215

2104
205

win|m|=
AERRLAE-]

2004

195
1804
185
180
1754
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165
1604
155
150

< >

-7.69 -216.75

Puc. 58 Moayab 106aB/IeHHs1 JAHHBIX KAPOTAKa M JIMTOJOTHU CKBAXKUH

ITanens HHCTPYMCHTOB AHUAJIOTOBOT'0 OKHA COACPIKUT CICAYIOIUEC KHOIIKH:

= OTKpBITB (haiisl TUTOIOTHI
(] CoxpaHuTb (a1 TUTOIOTUH
E-ﬂ: Co31aTh HOBYIO CKBaKUHY
Eﬁ V1anuTh CKBaXXUHY

B+ J00aBUTh CIIO¥ B CKBaKUHE

Y manute ciioil B CKBayKHMHE

PexxnM MUTOI0THYECKUX KOJIOHOK

Pexum KapOTa>XHbIX JaHHBIX

IlepeiiTu k mpenpinyieil cKkBaXXUHE

IlepeiiTu k nocneayroue CKBaKUHE

OOHOBUTH OKHO TIPOPUCOBKH JAHHBIX

OTCcopTHPOBATh CKBa)KMHBI IO KOOPANHATE

0 YcTaHaBIMBaeT rOPU30HTAIBHYIO KOOPAUHATY (BIOJB MPOQHUIL)




bh1 [Moanuck k ckBaxxuHe (He OoJiee STH CUMBOJIOB)

|1 VYT0J HaKJIOHA CKBaKHHBI B IIIIOCKOCTH XZ.

I[OHOHHI/ITGJIBHBIG OIIIIKUN

Mouyne cOJEepHUT ABa OCHOBHBIX OkHA. CiieBa pacmosokeHo OKHO AaHHBIX, COflepIKaliee
TabNUIy co ciieayromumu croydnamu: N — mopsaKoBeId HOMEp ciiosi, H — MOIIHOCTh Ciiosi B
MeTpax, Z — riyOHHA TIOOIIBEI CIIOS B KUIoMeTpax, C — THIT 3aIMBKU. B mpaBoM OKHe JaHHbIE

10 CKBaAXXMHaAM 0T06pa>1<a}0Tc;{ B l"patl)I/I‘leCKOM BHUJIC.

a
Jns Hadama co3maHus (aiia JUTOJOTHH HEOOXOAMMO HaXaTh KHOIKY B Ha TaHelx

HWHCTPYMCHTOB. Tlocie yero B cekiuu ciieBa MOSIBUTCS HOBas Ta6n1/1ua. HpH IMOMOIIIN KHOIIKH
B+

YCTaHOBUB 3HAYCHHUA MOIIHOCTH WJIN I"J'Iy6I/IHBI MOAOMIBEI KaXXII0T'0 M3 CJIOCB, 4 TAKXKE BLI6paTL

HEOOXOUMO 3aJlaTh HY>KHOE YMCIIO clioeB. [lajiee HEOOXO0AUMO OTpeIaKTHPOBATh TAOJIHUILY,

THII 3aJIUBKU B COOTBETCTBHH C JTosorueid. Juanor nacrpoiiku 3anusku Pattern Color Editor
BBI3BIBAETCS JIBOMHBIM Ha)KaTHEM JIEBOM KHOIKH MBIy B ctoaone C okHa maHHbIX (puc. 59). B
mporpamMMe MpejsaraeTcsi 0oraTelii BHIOODP JIMTOMOTHYESCKUX 3aauBOK. B ommmu Color moxHO

BBIOpAThH IIBET 3aJIUBKHU.

Pattern Color Editor x|

MNone

—— Horizontal
[ | Vertical
X Diagonal Cancel
%/ Back Diagonal
T Cross

%% Diagonal Cross

+ ~|

DK

Puc. 59 OxHo penakTopa 3aJIMBKH

INocme okoHuUaHMS BBOJAA JAHHBIX II0 CKBA)XHHE HEOOXOIMMO HAXaTh KHOIKY J u
CKBa)XHHAa ITOSBUTCS B TpaduueckoM okHe. [lociie 3Toro, HEOOX0ANMO 3a/1aTh TOPU30HTAIBHYIO U
BEPTHKAIBbHYI0 KOOPIUHATHI CKBKHUHBI HA IIAHEIH WHCTPYMEHTOB B KHJIOMETpax, MOCIE Yero
CKBaXMHA OyIeT m300pakaTbCsi B COOTBETCTBHH CO CBOMMH KOOpIMHATaMH. B rpaduueckom
OKHE aKTHBHAs CKBa)KHHA 0TOOPaXKaeTcsl KPACHBIM I[BETOM.

Jdnst ymoGctBa paboTBl ¢ OOJBIIMM KOJMYECTBOM CKBRXXHH B IIPOTpaMMe HMeeTcs

BO3MOXXHOCTb CO3JaHHs TaJIUTPEI. HJ’I?[ CO3JaHuA TTAJIUTPBI BLI6epI/ITC HGOGXOZ[I/IMy}O 3aJIMBKY B



cronbue 3anuBoKk OKHA JAHHBIX, IIOCJIC 4Y€TO HICJIKHUTC npaBoﬁ KHOIIKOM MBIIIKA B 00JACTH

3aJJMBOK Ha TJIABHOW TaHEeIu mporpaMMBel. Takum IIYyTEM MOXKET OBITH CO3J1aH Ha6op 3aJIMBOK,

KOTOpBIf/'I 3aTEM MOXKET OBITH COXpAaHCH. JIJ'ISI 9TOr0 HAXMHUTE KHOIIKY —| u BI;I6epI/ITe Save

default palette. CoxpaneHHbIii HA60p 3aIMBOK MOXKET OBITh MCIIOJIF30BaH TP CO3JAHUU HOBOTO
; ®|
(baiina JaHHBIX JIUTOIOTHH M KapOTaxa (- - Load default palette).

Set borehole width, nocrynnas npu HaxxaTHH KHOIKH —| YCTaHABIIMBACT IIHMPHHY CKBAKUH
B MIPOLIEHTAX OT JJHUHbI TPOPHUIIS.

IMocne coxpanenust (aiina JaHHBIX OyIyT CO3/aHbl HECKOIBbKO (aiiimoB: *.crt — mpoext
MOJIyJIsl, KOTOPBIN MOKET OBITH 3arpyskeH B porpamme ZondST3D u *.txt — daiina st Kaxmon

CKBAXXWHBI, UME€HA COOTBECTCTBYIOT I‘OpPI3OHTaJIBH017[ u BepTI/IKaﬂLHOﬁ KOoOpAauHaTe

-
JlaHHbBIe KapoTa)ka BO3MOKHO 3arpy3uTb 4epe3 HHCTPYMEHT . Ipu cozmanmm aitna
KapOTa)KHBIX JaHHBIX HCIOJb3yeTcs Gopmatel *.txt u *.las.

Crpykrypa ¢aifna *.txt: mepBast KOJIOHKA COAEPKUT NIyOMHY TOYKH 3aIHCH (OT HOBEPXHOCTH
3eMIIH), BTOpas KOJOHKA COAEPKHUT KapOTaXKHble HM3MepeHus. TpeTbs M deTBepTast KOJNOHKHU
coliepxat Hynu. Paznenurerns Mexy KoJoHKkamu kiapumia TAB.

Hwxke npusexen mnpumep Qaiiia KapoTaKHBIX JaHHBIX, OTOOpa)kaeMbIX Ha pa3pese BHUIE

rpaduKoB (CM. pUCYHOK HIDKE):

0 20 40 60 80 100 120 140 160 180 200 220

Puc. 60 Mogeab ¢ HaHeCEeHHBIMH KapoTaKHbIMHU JHarpaMmmMamMu

Ilpn co3manmm Qaiina c¢ nuTONIOrHMYecKOW HWHGOPMAIMEH HCHONB3yeTCs CleAyromas
CTPYKTypa: IiepBasi KOJIOHKA COIEPXKUT TIIyOMHY (OT MOBEPXHOCTH 3EMIIM) JINTOJIOTHIECKOTO
TOPU30HTa, BTOPYIO KOJIOHKY CJEAYeT 3alOjHUTh HYJSMH, TPETHil CTONMOel - LBET CJOs Ha
JIUTOJIOTUYECKON KOJIOHKE, YETBEPTBHIA CTOJIOCIl - THII Kparma Ha JINTOJOTMYECKOW KOJOHKE.
Kononku pasnmensirorcsi mpoOenamu. Ilpumep MOIENd € HAHECCHHBIMH JIUTOJOTHMYECKHMHU

KOJIOHKaMH1 MPUBCIACH HA PUCYHKE HUXKC.



60, 135,

10

15
0 20 40 60 a0 100 120 140 160 180 200 220

Puc. 61 Mopaeab ¢ HAaHECEeHHBIMH JIUTOJIOTHYECKAMH KOJOHKAMH

Hixke mpuBeseH CHUCOK U3 MEpBBIX 23 KpammoB, KOTOPBIE MOXHO HCIOJNB30BaTh, MPU

CO3/IaHUU JTUTOJIOTUIECKON KOJTOHKH.
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Puc. 62 BapuaHTBHI IITPUXOBKH JTUTOJOTHYECKOH KOJTOHKH
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Puc. 63 Busyaiu3anus cKBaKuHHON nHpopManmuu B 06beMH0iT Mogenn(A) u Ha cpese (B)

Pe3yabTaThl HHTEpPHIPETALIUH

Pexxumbl 4 napamMeTpbl BU3yaJIU3alUM CPe3a MOIeJIH

Cpes Mojenn MOKHO oToOpaxath B Buuae sdyeek Options/ Model / Block-section (cm.
PHCYHOK HWKE) WJIM B TIIAJKOM MHTEpIOJsHoHHoN nanurpe Options / Model / Smooth-section

(cM. pHCYHOK HIDKE).
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Puc. 64 Bapuanrtsl oTodpaskenust mogesu: Block-section (A), Smooth-section B Buxe
pa3pe3a w3oaunuii (B) u Smooth-section Buge Mmoaesn B riagkoii HHTEPHOJIANMOHHOI

najutpe (C)

Jlns Toro, 4ToOBI M300pakaTh KOHTYPHYIO MOJENh B INIAJKOW MHTEPIONISIHMOHHON MamuTpe
HE00X0MMO aKTHBHPOBaTh (yHKIMIO «Continuous» Bo Briaake «Colorsy. Brmagka «Colors»
HaxomuTcs B auaioroBoM okne «Model setup» (cMm. paszen «1Major HaCTPOHKH 0TOOpasKeHHsl

mapamMeTpoB MOIEIN»).

PesxxnMbl 1 mapaMeTpbl BU3yaJau3aluu 00beMHON MoxeIn

OObeMHasE MOJICNTb CITYXKHT JUIsi OTOOpa)KCHUsSI pe3yabTaTa B TPEXMEPHOM Buie. Macitab
M300paKeHNsT KOHTPOJHUPYETCS KOJIECOM MBIIIH. BpaiieHre Moaean MPOU3BOAUTCS € HaKaTOU
JICBON KHOIIKOHN MBIIIIH.

JlononHUTENbHBIE ONIMKA BU3YaJTU3allMU JOCTYIHBI MPU HAKaTUU MPAaBOW KHOIKH MBIIIH B

o6nactu 3D Mozenu, nocie yero nossistercs auaior 3D Options.



Juanor HacTpoiiku mapameTpoB 3D m300pa)keHHs COCTOMT M3 ISITH BKIAZOK. B HukHei
vyacTu pacronoxera omuust Opacity (0-100), mo3Bossiforasi 3amaBaTh OOILIYIO MPO3PAYHOCTH

MOJCIN. I[J'ISI 0oJree TOHKHX HACTPOCK mapaMeTPOB MMPO3PAYHOCTU MOJCIH CIEAYET UCTIOJIL30BATH

KHOIIKY ] (cM. pucyHOK HIKeE).

e e ~ ¢
W Opacity vs parameter value [ S ¥ Opsciy vs parsmeter value

Puc. 65 TIpumep paGoTsl ¢ uanoroBsiM okHoM «Opacity vs parameter value»

B okme «Opacity vs parameter value» romyGeiM (3aauThiM) TrpadMKOM IIOKa3aHO
pacmpesieieHie  TeKyIiero mapamerpa. KpacHBIM TpadukoM oToOpaxkaeTcss 3HA4YCHHE
MPO3payHOCTH B 3aBUCUMOCTH OT IapaMeTpa. OObIUHO, 3HaU€HHe NapaMeTpa BMeIarouel cpesl
ABJICTCST MAaKCUMyMOM B Trpaduke pacnpeneneHus. Ecinu HeoOXomuMo IOKa3aTh TOJNBKO
aHOMAJIbHBIC OOBEKTHI, MPO3PAYHOCTH MAPaMETPOB OMM3KHX K 3HAYCHUIO BMEINAMOMIEH Cpesl
YMEHbIIAOT. I3MeHeHUs TPOQMIIs IPO3PaYHOCTH HPOU3BOIHUTCS C TIOMOIIBIO MBILIH.

Bkuazika Pie-Cut — cTpouT Mozienb, OrpaHHYEeHHYIO BHIOPAaHHBIMH 110JIb30BATENIEM CEUEHHUSIMU
(cM. pHCYHOK HIDKE).

Omuust Smooth BritoyaeT pexuM rpadUIecKoro MOCTPOSHHS MOJEIH C HENpPepbIBHON
UHTEPIOJSILUOHHON 3aKkpackod. Tpu [BUXKKAa ONpPEAEISAOT IOJ0XKEHHUS I'PaHULl OTCEYECHUS

MOJECIIN.
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Puc. 66 [Iuanorosoe okHo 3D options, Bkiaaaka Pie-cut (A) u mpuMepbI COOTBETCTBYIOIIEIH

Bu3yajusanuu moaesu (B, C)

Bxaanka Inside — ctpout Mozens B Buze 06J0KOB (CM. pUCYHOK HIDKeE). [1po3padHOCTh O6JI0KOB
MOHO KOHTpoimpoBaTh omiueii Opacity. JIBWKOK B BEPXHEH 4YacTH YCTAHABIHBAET
OTHOCHTEIIBHBINA pa3mep stueliku ot 0 mo 100 mporentoB. Omust Hide half-space sampermaer
pucoBaHHWe OJIOKOB, 3HAU€HHE KOTOPBIX PABHO 3HAUSHHIO TIONYNPOCTpaHcTBa (ymoOHO

HCIIOJIB30BaTh B PCIKUME MOZ[CJ'IPIpOBaHI/IH).

A

3D options EI
8 Piecu B Irmide | @8 Mulislice | €2 1sosutace | g8l Cross-planes|

ok ﬁl Opacity B




Puc. 67 duanorosoe okHo 3D options, Bkiaaaka Inside (A) u mpuMepbI COOTBETCTBYIOIEIH

Busyajusanuu moaenu (B)

Bxmagka Multi-slide — otoGpakaer 3TakepKy W3 MOIYIPO3PAYHBIX CPE30B MOJICIH BIOJb
OJTHOTO M3 HampaBiieHui (CM. puCYHOK Hike). Omnmust SMooth BriroyaeT pexuM rpaguaecKoro
MOCTPOCHUST MOJICIA C HEMPEPHIBHOW WHTEPHONAIMOHHON 3akpackoit. Omus Automatic

BKJTFOYACT aBTOMATHYCCKUN BBI60p HaIlpaBJICHUS ITOCTPOCHUA 3TAXKXCPKH B 3aBUCUMOCTH OT YTJia

3peHHSL.

A B

o 5
5 Piecut| 63 Incids B Multisiids | & sosufsce | @B Crossplanes |

W Automatic

Ok ﬁl Opacty 0+

Puc. 68 Iuanorosoe okno 3D options, Bkaaaka Multi-slide (A) u npumep

COOTBETCTBYIOLIEH BU3yaausamun moaesn (B)

Bruazka Isosurface — orobpaxaer TpexMepHbBIE H30TIOBEPXHOCTH MapaMeTpoB paspesa (CM.
pUCYHOK HIKe). Tpu [BIKKA ONPENeNsioT 3HA4YeHHUs, MO KOTOPHIM OYAYT MOCTPOCHBI
M30MOBEPXHOCTH. JIBmKOK SMOOthness ompenesnser CreneHb TNAAKOCTH H30MOBEPXHOCTH.
Omust VolRender Bkirouaer pexum OTOOpaKEHHsS MONYIMPO3PAYHOrO TYMaHa, [[BET KOTOPOTO

oIpeessieTcs apaMeTpaMy MOJIEIIH.
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Puc. 69 duanorosoe okxo 3D options, Bkaaaka Isosurface (A) u npumepsi

COOTBeTCTBYMIOLIEH Busyanusauuu moaeu (B, C)

Bxmagka Cross-planes — otoOpaxkaeT TpH MOJYIPO3pavyHbIC B3aHMHO MEPECEKAOLINECS
IJIOCKOCTH (CM. PHCYHOK Hike). Ommus Smooth BkiIrodaeT pexxuM rpaduueckoro MoCTPOSHHUS
MOJIEJIA C HENPEPHIBHOM MHTEPHOJISLMOHHON 3aKpackod. Tpu ABMXKKA ONPEAEIAIOT MOJIOKECHUSL

IJIOCKOCTEM nepeceyeHust MoAeiu.

A
3D options =)
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Puc. 70 duanorosoe oxkuno 3D options, Bkaaaka Cross-planes (A) u npumep

cooTBeTCTBYIOIIEH Bu3yaauzauuu mojenu (B)

Ormunn 06pe3Kn IPUMEHSIOTCS KO BceM TumaM 31 n306paxenuii, kpome «Pie-Cuty.

Oope3ka Moaeaun

Kpaessle yacTi MOJENN OOBIMHO XapaKTepU3YyIOTCA XyIIIeil paspelraromeil criocOOHOCTBIO.
OueHp dYacTo O3TH OOJNACTH COAEPXKAT MHOTOYHCIICHHBIC JIOKHBIE aHOMamud. Onmus
Options / Model/ Cut by rays mo3Bossiet CKpbITh Kpasi MOZICIH, He TOKPHITHIE IYYaMH.

O0pe3ky MOXKHO BBITIOJHUTH He JUIs BeeX TUmoB 3D mMojeneid.
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Puc. 71 Tlpumep moaesiu u ee cpe3a ¢ 00pe3Koii Mo Jyuam

Pa6ora ¢ HECKOJIbKMMU MO/IeJISIMH B OJTHOM MPOEKTe

Omus  Buffer/Open rnmaBHOro MeHIO IPOrPaMMbl  TO3BOJISIET CPAaBHUBATH MOJIEIIH,

MOJYYCHHBIE C PpasMYHBIMHA  [apaMeTPaMi  HHBEPCHU—H—HacTpoikan—HpPOFpanibt

5. Ilpu ucnons3zoBaHUU

JaHHOW ONIMM BCE PACCUNUTAHHBIE MOJENHM OTOOPAXKAIOTCSI B €IMHON LBETOBOW NAIUTPE H
MIKaJIax.

YroObl 3amucaTh TEKyllylo Mojeidb B Oydep, HE0OXOAMMO HaXkaTh OJHY W3 KHOIIOK,
COOTBETCTBYIOIINX Oy(hepHBIM suelikaM. Bo3HHKAIOIMI TPH 3TOM IHANOT IMO3BOJACT BBECTH
Ha3BaHUE MOJEIH, KOTOPOE IOCIE TOT0 OyIeT 0TOOpakaTbCsl Ha COOTBETCTBYIOUIEH KHOIKE B
criucke Buffer u B kauecTBe 3aronoBka — npu 0TOOpaKEHUH MOIEIH.

Kuomka Buffer / Open mo3Bossier B 0HOM OKHE MOCMOTPETh BCE 3arpyeHHbIe B Oydep

MOJIEITH, YTO YAOOHO /ISl MX CPABHEHHUS (eM—pHEYHOK HiBKe LIS BRIODAHHOTO cpesa).

[

OtdopmaTuposaHo: LLpudT: 12 nT,
NONY>XXUPHbIN

|

1

OtdopmaTuposaHo: LLpudT: 12 nT,
pycckuit

|




ITocne Toro kak neppasi MOJENb CO3/laHa, B PENAKTOPE MOJEIN MOXHO OYHUCTHTH TEKYLIYIO
MOJIEJIb U CO3/1aTh CIEAYIOMIYIO.

Ecnn BbiOpanHas siueiika B Oydepe He Iycra, Hporpamma CHpPOCHT, XOTHM JIM MbI OTKPBITh
sty Mogens (From Buffer) wiu 3anmcars Tekymiyro Ha ee mecto (To buffer). ITpu BeiGope From
Buffer mozmens n3 Oydepa Oyner momerieHa Ha MECTO TEKyLIeH aKTHBHOH MOJENH B pelakTop

paspesa.

CoxpaHeHue pe3y/ibTATOB HHTEPIPETANIUN

Pesynbrar uHTepnperanuu (IPOEKT) XpaHuTcs B OuHapHOM (aiine dopmara ZondST3D
(pactmmpenwne *.5t3). B atom (haiiie COXpaHSIIOTCS MOJNIEBbIE W PACCUNTAHHBIC JAHHBIC, 3HAYCHUSI

OTHOCHTCJIBHBIX BCCOB H3MepeHHﬁ, TEKyIasd MOJCIb CPEABI U MHOTOE APYTOC.

H

CoXpaHHUTh pe3yJbTaT WHTEPIPETALMH, MOXKHO Ha)XaB KHOIKY HaHeJIn UHCTPYMEHTOB
WK COOTBETCTBYIOIIMH eif myHKT MeHto File / Save file.

Bo3moskHBIE BapUaHTbl JIsI COXPAHCHUS MIPCACTABJIICHBI B Ta6n1/1ue:

Project file CoXpaHHUTh M3MEPEHHBIE 3HAUYCHUSI M TEKYLIYI0O MOJEIb CPEeIbl U

BCE HACTPOUKH B (haili IPOEKTa.

Project with calculated CoXpaHHTh M3MEPEHHBIC 3HAUCHMS W TEKYIIYI0 MOJENb CPEeIbl U
data . .
BCE HACTpOIKH B (ail mpoekra. B 1aHHOM pexxnuMe HaOJItoIeHHbIS
3HAYCHHUS 3aMCHSIOTCS PACYCTHBIMH. OJTO O4YeHb yHOOHO IS

TECTUPOBAHNSA UHBEPCUN HA PA3IUMYHBIX MOACIAX

Observed CoXpaHWUTh HAOJIOICHHbIC 3HAYCHHS B TEKCTOBBIH (ailn ¢opmara
st3.

Calculated data CoxpaHHTh pacCYMTaHHBIC 3HAUCHUS B TEKCTOBBIN daitn ¢opmara
st3.

XYZV CoxpaHuTh MOJIeTb B BHJIE TEKCTOBOTO (haina. IToT daitn MoxkeT

OBITh MCIIOJIB30BaH CTOpOHHCfI l'[pOl"paMMOfI I BU3yaJin3aliuu 3D

MOJCIIN.

XYZ CoxpaHUTh TEKYIIWHA Cpe3 B BHIEC TEKCTOBOro (aina. DToT aiin




MOXXET OBITh HKCIIOJIB30BaH CTOPOHHEH MpOTpaMMod st

MOCTPOCHNUS Ipua 1 Bu3yanu3ammu 2D cpesa moxenn.

Hacrpoiika rpaduyeckux napaMmeTposn
J{Manor HaCTPOMKM IKCIIOPTHUPYEMOT0 M300paKeH s

Juanor Output settings mossossier HactpouTh BepTukanbHbii Vertical scale (B merpax
Ha CaHTHMETp), TOpH30OHTaIbHbIM Macmra®d Horizontal scale (B merpax Ha caHTHMETD),
paspeleHre dKcrnopTupyemoro usodpaxenus Print resolution (8 DPI) u pasmep mpudra Font

size.

Picture settings n

Yertical scale 1: €]
Honzontal scale  1: |50
Frint rezolution 100

e

Font size + |0 -

v Automatic

Ok

Puc. 72 Iunajorosoe okHo Picture settings.

JlaHHbIE HACTPOWKH MPUMEHSIOTCS K coxpaHsemoil B hopme BMP moxmenu (Model) H ,
ecnu BbIKIIoYeHa ommust Automatic. Muaue n3o0pakeHHe COXpaHSETCsl B TOM K€ BHIE Kak Ha

JKpaHe.
JluaJior HACTPOMKHU MapaMeTPOB KOHTYPHOH KapThl U

nceBaopaspesa

Juanor BbI3BIBACTCS M3 KOHTEKCTHOro MeHio (Setup) B olOmacTu mceBaopaspe3a Win

KOHTYpPHOH KapThl.




—Box margins (pixels)———  Userdatalimts—— [ ———

Left margin E | = Kinimum 15.2

Top margin |v Maximum I'I 581.2

Right margin I7U |3, —ColorScale ——— Fixed

Bottom margin |2EI |3v Settings &J
Num levels |1B @,

Puc. 73 Oxno anajora «Contour-section setup»

JlManor CiayKHT Ui HACTPOHKH ITapaMeTPOB KOHTYPHOT'O U ITaHA W3OJIMHHI.

Oo6uacts Box margins:

IMone Left margin — ycranaenuBaer OTCTYN (B THKCENax) H300paXKEHHsS OT JICBOTO Kpast
OKHa.

IMone Right margin— ycranaBnuBaet oTcTyI (B MHKCENaxX) M300paKeHUsI OT MPABOTO Kpast
OKHa.

IMone Top margin — ycraHaBiuBaeT OTCTYH (B MHKCENaX) H300paKEHUsI OT BEPXHETO Kpast
OKHa.

IMone Bottom margin — ycraHaBnuBaeT OTcTyI (B MUKCEIax) H300paKEHUS OT HIXKHETO Kpast
OKHa.

Onuus User data limits - ykassiBaer nporpaMme HCIOJIb30BaTh MHHHMAIBHOE H
MaKCHMaJIbHOE 3HAYCHHS JAHHBIX WU HCIONIb30BaTh 3HaueHws moseir Minimum u Maximum
IIpH 3a/1aHUM CEYEHUN U30JIMHUI.

[Mosre Minimum — ycraHaBiMBaeT MUHUMAIbHOE 3HAUCHUE IIPH 33 JaHUN CEYSHUN N30IMHUM.

ITone Maximum - ycTaHaBIMBAacT MAaKCHMAJIbHOE 3HAYCHHWE TPH 3aJaHUH CEYCHHIT
H30JIUHUH.

Oo6macts ColorScale:

Settings — ycTaHaBIUBAET IIBETOBYIO MATUTPY (CM. PUCYHOK HIKE):



Level | L_visible |
0.31
0.31

0.32
0.33

0.33

0.34
0.34
0.35
0.36
0.36

SEEEESEEEEEEEEEEEE

Puc. 74 Oxno nuaJjiora «Edit levels»

Haxknmast ipaBoii KHOTIKOH MBI Ha 3ar0JI0BKU TaOJIHIIEI MOXKHO BBI3BATh JOMOJHHUTEIHLHOE
MEHIO:

C_color — BbI3bIBa€T OKHO PEAAKTUPOBAHUSI [IBETA IIKAIbI 3HAUCHHIA.

L_color — BbI3bIBacT OKHO PETAKTUPOBAHHS IBETA PUCOK HA I[BETOBOM KA.

Level — BbI3bIBaET OKHO peJAKTHPOBAHHUS MPEIEIIOB [IBETOBOI IIIKAJIBL.

Juanor mo3BoisieT pelakTHpOBaTh 1IBETA, IapaMeTpbl M30JWHHM, 3HAYEHUS NapaMeTpoB,
0TOOpa)KeHWEe KOHKPETHOrO IBeTa. MOXKHO 3arpykaTb M COXPaHSATh LIBETOBBIE HAaTUTPHl B
dopmare *.clr mporpammer Surfer.

IMome Num levels — ompemenser xommyecTBO ceueHuil w3onuHUA. CEUCHUS W3OIMHUMA
3a7al0TCSd PaBHOMEPHBIM JIMHCHHBIM WM JIOTapU(GMUYECKAM IaroM, B 3aBHCHMOCTH OT THIIA
JTaHHBIX.

Ormust 1solines — yka3piBaeT mporpamMme, HY)XHO JIH PHCOBATh H30JIUHUH.

Omnmust Labels — ykassiBaet mporpamme, Hy>KHO JIH PHCOBATh TIOINKMCH K H30JIUHUSIM.

KHomnka Font BbI3bIBaeT quaior HACTPOUKY MIPUQTA JIETeHBL.



JArajior HaCTPOMKM NMAJTUTPBI

Jluanor npeaHa3zHa4YeH Ul HACTPOHKH MaTUTPBI 0OBEKTa IPOTPAMMBI U BBI3BIBACTCS KHOIKOIT
Palette (puc. 75). Jluanor mo3BosisieT BHIOPATh OAHY W3 MAIMTP MO YMOIYAHHUIO (OpsMasl U
obpaTHasi pagyrd, OTTEHKHM CEpOro M T.A.) WIH CO3JaTh MOJIB30BATEIbCKYIO IIKamy. Jlims
no0aBIeHNs OeTyHKa HA IIKaJe UCTIONB3YHTe MPaByl0 KHOIKY MBIIIH ¢ HaxkaToi kimaswmimeii Ctrl.

Jns Toro 4ToOB ymannTh OETYHOK HCIOib3yHTe kiaBmmry Delete. Takke MOXHO COXpaHHTH

H

TIOJIB30BATCIBCKYIO MAJIUTPY, HCIIOJB3YS KHOIIKY , WA 3arpy3uTb YK€ HNMCIOIIYIOCH,

4

HCIIONB3Ysl KHOIIKY

Puc. 75 J{naJior HacTPOiiKH NapaMeTPOB NAJTHTPbI

INanuTpy MOXXHO MEHSTh, peIaKTHPOBATH, 3arpyxaTh (aiinma u coxpaHaTs B Qaitn dopmara

*.clr mporpammer Surfer.



Penaxkrop naéopa rpaguxon

Graphics setup ﬂ

Style Interpolate «

Palette

Min color

[ Line | 1/3 color | I
W Painter - 2/3 color o -
Max color o~

Optionz Drefault | Cloge ‘

Puc. 76 Pepakrop HaGopa rpadukoB

PenakTop npeaHazHavueH Ul HACTPOIKH IIBETOBOI MOCIEA0BATEIFHOCTH HabOpa rpaduKkos.

Ormuus Style ycranaBnMBaeT anropuT™ 3a1aHus IBETOBOM MaIUTPbI IS TPAQUKOB.

Ipu BeIGOpe 3Hauenus Interpolate ncnonp3yeTcst HHTEPIOMSLHMOHHAS TATUTPA, IOCTPOCHHAS
C HCIIOJIB30BaHMEM I[BETOB 3aJaHHBIX B omnumsax: min color, 1/3 color, 2/3 color u max color.
3HayeHue CONSt ycTaHaBIMBAEeT OJMHAKOBOE 3Ha4YeHHe 1BeTta (omuus Color) st Bcex rpadukos.
3uauenne random sazaer ciaydaiHble [[BeTa BceM IpaduKkam

Ormust Line mo3Bossiet 3a/1aTh ONpeNeICHHBII BET Uil COSIMHUTEIbHBIX JIMHUH TpauKoB.
Ipu OTKIIFOYCHHOM OMIMK MCIIOJIB3YETCS LIBET U3 MAIUTPHI, HHAYE MCIOJIB3yeTCs 3aManHoe B Line
3HAUCHHUE LIBETA.

Omnmust Pointer mo3BossieT 3a1aTh ONMPEACICHHBIN BET JUIS 3aJIMBKU yKa3aTeseil rpaukoB.
IIpu OTKIFOYCHHON OILUH HCIOJB3YETCS [BET U3 MAIUTPHI, HHAYE HCHOJB3YeTCs 3aJaHHOE B
Pointer 3nauenue npera.

Ornmust Border mo3Bosisier 3a1aTh ONpeaeaCHHbIA [[BET sl OOBOIKH yKasareneil rpaukoB.
IIpu OTKIIFOUCHHON OIIMM HCIOJB3YETCS IBET M3 MAIUTPHI, MHAYE HCIONB3yeTCs 3aJaHHOE B
Border 3nauenue nsera.

Kuormka [Options] BeI3bIBaeT Anaior HACTPOUKH rpaduka.

Knornka [Default] ycranaBnuBaet HacTpo#iku rpadMKoB paBHbIMH 3HAYEHHUSIM 110 YMOJIYAHHIO.

Penakrop rpaguka

Pez[aKTop npeaHa3sHauCH JIsd HaCTpOﬁKPI BHCIIHETO BHJIA Fpa(bI/IKa. Ero Mo’xHO BBI3BaTh

IIETYKOM MIPaBO# KHOMKK MBI ¢ HakaToi knaBumei SHIFT Ha rpaduxke.



Format ]F'Dil"ll ] Marks]

@ Graphic editor / Iﬁ

Baorder. — Dutline...

Color... [N

Puc. 77 JImanor pexakropa HacTpoiku rpagukoB

Bxnaaka Format comep kT HACTPOWKH COSMHUTENBHBIX THHUH rpaduka.

KHomnka Border Bei3biBaeT quanor HaCTPOHKH ITapaMeTPOB COCMHUTENbHBIX JIMHUM rpaduka.

Kuormka Color Bbi3biBaeT Auanor BEIOopa LBeTa rpaduka.

Knomnka Outline BbI3bIBaeT quaior HACTPOWKHM MapaMeTpOB OOBOAKU COSTHHUTEIbHBIX TMHUN
rpaduka.

Bxiaaka Point cogepsxut HacTpoiiku ykaszarelnei rpaduka.

Omus Visible mo3Bossier mokasaTs/cKpbITh ykazarenu rpaduka.

Omuust Error gates mo3Bosisier mokas3aTs/CKpbITh JOBEPUTENIbHBINA HHTEPBAIL.

Ornmust Style ycranaBnuBaeT GopMy yKasaTes.

Onuust Width 3agaet mmpuny ykasaTelns B ¢IHHHIAX YKpaHa.

Omuust Height 3amaet BicoTy ykasaTens B eIMHHLAX IKpaHA.

KHomnka Pattern Bei3siBaeT anajor BbIOOpa NapaMeTpoB 3aJIMBKU yKa3aTells.

Kuomka Border BbI3piBaeT AHanor HACTPOMKH TapaMeTpOB OOBOILICH IMHUH YKa3aTels.

Bxuasika Marks copep kit HacTpoOHKH MOJNUCEH K yKazaTensim rpaduka.

Bxuanxa Style:

Omus Visible nmo3Bosiser mokasaTs/CKpbITh HOANNMCH K yKa3aTelsiM Tpaduka.

Omust Draw every mno3BosisieT pUCOBaTh KKAYI BTOPYIO, TPETBIO M T.J. HOANMCH B
3aBHCHMOCTH OT BBIOPAHHOI'O 3HAYCHHSI.

Omust Angle onpenensier yros MoBopoTa TEKCTA MOANUCEH K yKa3aTeIsIM.

Omuust Clipped ycranapiuBaer, cieiyeT JM pHCOBaTh MOANNMCH K yKA3aTello, €CIH OHA

BBIXOJIUT 32 00JacThb rpada.



Bxmagka Arrows ciyXHUT A7 HACTPOMKM BHEIIHETO BUJAA CTPENKH, HAYIIEH OT MOAMHUCH K
yKa3areo.

Kuomka Border Bri3piBaeT Auanor HACTPOMKH TApaMETPOB JIMHHUH CTPEIIKH.

Omust Length 3amgaer mnny cTpenk.

Omust Distance 3amaer paccTosiHie MeX/ly HAKOHEYHHKOM CTPEJIKU U yKasaTeneM rpaduka.

Bxmagka Format comepxwurt rpaduueckue HACTPOWKH AT pPaMKH BOKPYr IOAMNHCH K
yKa3aTelo.

Kuormka Color BeI3piBaeT quanor BEIOOpA IBETa 3aAHETO (hOHA PAMKH.

KHomnka Frame BeI3bIBaeT AMAIOT HACTPOIMKU JIMHUU PAMKH.

Omust Round Frame mo3BouisieT 0ToOpaxaTh paMKy € 3aKpyrJIeHHBIME YIJIaMH.

Onuuu Transparent 3agaeT cTeneHb NPo3pauHOCTH PAMKH.

Bxnanka Text:

Knomka Font Be3pIBaeT Auanor HaCTPOUKH mpuTa A HOAMUCEH yKazaTenel.

Kuomka Outline BeI3sIBaeT 1uaaor HaCTPONKY JIMHUNA 0OBOIKH OYKB ITOIIUCEN yKa3aTelleH.

Penaxkrop oceit

MHorue 06BEKThI IPOTPaMMBI COJEPKAT KOOPAUHATHBIE OCH. [I71s1 HACTPOWKHM BHEIIHETO BHAA
1 MacmTabHpOBaHMS KOOPIAMHATHBIX Oceil McIonb3yeTcs pemakTop oceil. Ero MoxHO BEI3BaTh
LIETYKOM TIPaBOil KHONKK MbIK ¢ Haxatoi kmapwineil SHIFT ma umuTepecyromeit ocu (cMm.

PHCYHOK HIDKE).

THe | Labels | Ticks | Minar | Pasition |

¥ Auto ¥ Inverted LinLog options

Diec zhift |1 3‘
Change... ||ncremenl: 1]
I- Min dec II:I_D‘I

[~ Rounded lirits

[~ Logarithmic

b irirnLnn | Ma;.:imuml

v Autg 215552

Change... |

Puc. 78 Ilpumep quasora pefakropa jJeBoi ocu

ITpu 3TOM MOSIBIIAETCS BCIUIBIBAIOIIIEE MEHIO ¢ TpeMs myHKTamu: options, default u fix range.
[lepBblii BBI3BIBAET AWANOr, BTOPOW YCTAHABIMBAET 3HAYCHHS PABHBIMH 3HAYCHHSAM IO

YMOJTYaHHIO.



IlepBas BkiIagka auajnora Scales cogep:KuT OIMHU, CBA3AHHBIE C HACTPOMKOM MaciTabHBIX
IapaMeTPOB OCH.

Omuust AUt ykasbiBaeT IporpamMme KakuM 00pa3oM ONpeeNseTcss MUHUMYM M MakCUMyM
ocu. Ecnm omnumst BKIIOYEHA, HpeNelbl OCH HAXOIATCS aBTOMATHYECKH, WHAYe 3aJlaloTcs
nosip3oBareneM B odnactsix Minimum u Maximum.

Omuust Inverted onpenenser OpUEHTALUIO OCH.

Knomnka Increment change Bei3biBaeT auasor 3aaHus nrara METOK OCH.

Omust Logarithmic ycranasiuBaer macmrab ocu - norapuMUYECKUH WM JTHHEHHbIH. B
cilydae 3HaKOIIEPEMEHHOM OCH ClIeyeT IOIOJHUTEIBHO UCIIOIb30BaTh omun obmactu Lin Log
options.

Oo6nacts Lin Log options comepkuT omiuu, NpeJHa3HauYCHHbIE AT HACTPOWKH JIMHEIHO-
norapupmudeckoil ocu. JIuHeiHO-MorapudmMudecknii MacmrTa® TO3BOJSIET IMPEICTaBIATH
3HAaKONEPEMEHHbIE MIIM HOJIb COEPIKAILMe JaHHbIC B JIorapudmMuueckom macuirade.

Onuust Dec Shift ycranasmuaer otcrynm (B JiorapuMHUYECKHX IEKaaax) OTHOCHTEIBHO
MaKCHMAaJIBHOTO 110 MOAYJIIO Hpejesia OCH 10 HyJisl. MuHnManbsHas (npegHysesas) JeKaaa UMeeT
JIMHEHHBIN MacTal, OCTAIbHBIC JOTapUPMHUUCCKUN.

Omuust Min dec 3agaet u ¢pukcupyer 3HaueHHe MUHUMAIIBHOU (TIPEIHYIEBON) eKabl, €U
OIS BKIIIOYCHA.

Omuust Rounded limits ykaspiBaeT mporpamme, HY)XHO JIM OKpPYIJIATh 3HAYCHHSI
MHHHMYMa M MaKCHMyMa OCH.

O6nact Minimum 1 Maximum cozepsxat HaGOp OMIKIA IO HACTPONKE MPEEITOB OCEH.

Onmust Auto ompenenser, KakuM 00pa3oM ONpenessIeTcs Mpeiesl OCH - aBTOMATHIESCKH HITN
3amaeTcst KHomkoi Change.

Bxuazka Title comepyxut onim, CBI3aHHbIE ¢ HACTPOMKON 3ar0J0BKa OCH.

Bkuanxa Style:

Ormuus Title ompenensier TEKCT 3aroI0BKa OCH.

Omust Angle onpenesnsier yros moBopoTa TEKCTa 3aroJioBKa OCH.

Ormuust Size ompenesseT OTCTYI TEKCTa 3arojoBka ocu. I1pu 3aganHOM 0 OTCTYN HAXOTHUTHCS
AQBTOMATHYECKH.

Omuus Visible no3sosnsieT nokasars/CKphITh 3aroJIOBOK OCH.

Bruagka Text:

KHomnka Font Bbi3biBaeT quajior HACTPOWKH pUdTa IS 3aroJIOBKa OCH.

Kuornka Outline BeI3bIBaeT Auaior HACTPOMKH JTHHUI 0OBOIKH OYKB 3aroJlOBKa OCH.

Bruazika Labels copeprxut omnimu, cBsi3aHHbIe C HACTPOMKOMN MOAHMCEN OCH.

Bxuanxa Style:

Omuust Visible no3sosster moka3aTs/CKPBITh MOMUCH OCH.



Omumst Offset onpenemsier orctyn moamuceit ocu. Ilpu 3amanHOM 0 OTCTYH HaXOMUTHCS
aBTOMATHYECKH.

Omust Angle onpenesnsier yros moBopoTa TeKCTa MOJIUCE OCH.

Onuus  Min  separation% 3agaer MHMHMMAIbHOE IPOLEHTHOE PACCTOSHUE MEXKIY
HOJITUCSMH.

Bxnanka Text:

Kromka Font BeI3eIBaeT auajor HACTPOHKY MpH(Ta U TOAIICEH OCH.

Knomnka Outline Bei3biBaeT Anaaor HaCTPONKK JTMHUN 0OBOAKM OYKB IIOIMHUCEH OCH.

Bxuazka TiCKS conepsKuT Omuum, CBsI3aHHbIE C HACTPONKO# TIIABHBIX METOK OCH.

KHorka AXiS BbI3bIBACT HANIOT HACTPOUKH JINHUK OCH.

Kuomka Grid BbI3bIBaeT AHANOT HACTPOWKH JIMHUIT CETKHU [TaBHBIX METOK OCH.

Kuomnka TiCKS BbI3bIBa€T JUANOr HACTPOWKH JIMHUI TNIABHBIX BHEIIHHX METOK och. Orius
Len ycTaHaBIMBaeT UX JUIUHY.

Knomka INner BbI3pIBaeT AMAIOT HACTPOWKHU JIMHUH TNIaBHBIX BHYTPEHHUX METOK ocH. Ommus
Len ycTaHaBnmBaeT UX JUINHY.

Omnuus At labels only ykaseiBaer nporpamMme pucoBath IJIaBHBIE METKH TOJIBKO IPH HATHYHK
HOZIICH Ha OCH.

Bxuazika Minor cozepskuT OIunH, CBsI3aHHbIE ¢ HACTPONKOM IPOMEXYTOUHBIX METOK OCH.

Knomnka Grid Bei3bIBaeT ANATIOT HACTPONKH JIMHUN CETKH MPOMEXKYTOYHBIX METOK OCH.

Knonka TiCKS BbI3bIBaeT AMAIOr HACTPOWKH JIMHUII IPOMEKYTOYHBIX BHEIIHUX METOK OCH.
Omus Length ycranaBnuBaer ux ainHy.

Ornmus Count ycTaHaBIMBaeT KOJTHIECTBO BTOPOCTEIIEHHBIX METOK MEXTy TIIaBHBIMH.

Bxuagka PoSition coaep)XuT Onuuy onpeaensroIie pasMepsbl U IOJI0KEHHE OCH.

Omust Position% ycranaBnuBaeT cMelleHHe OCH Ha Tpade OTHOCHTENBHO CTaHAAPTHOTO
MOJIOKEHHUS (B MPOIEHTaX OT pa3Mepa rpada miIn eIUHUNAX SKpaHa, B 3aBUCUMOCTH OT3HAUCHUS
BbIOpanHoro omuein Units).

Ommust Start% ycranaBiuBaeT CMeIIEHHE Hadana OCH Ha rpad)e OTHOCHTENIBHO CTaHIapTHOTO
I10JIO’KEHUS (B MPOLIEHTAaX OT pa3mepa rpada).

Omust ENd% ycranapiuBaeT cMelieHHe KOHIA OCH Ha Tpade OTHOCHTENBHO CTaHAAPTHOTO

HOJIOKEHNUS (B IPOIIEHTAX OT pa3Mepa rpada).

ﬂI/IaJIOI‘ HaCTPOﬁKH mapamMeTrpoB 0T06pamem/m MOJ€eJIU

Juanor HacTpoiKu mapamMeTpoB OTOOpaKEHHsT MOJIENU BBI3BIBAETCS BBIOOPOM ITyHKTa Setup
MIPH HAXKATUY MPABOI KHOIIKH MBIIIN B BEPXHEH YaCTH OKHA MOJICITH.

Bxiagxa Options (cM. pucyHOK HIKeE)



Model setup ﬁ‘

Colors  Options

Box margins (pixels)

4}

Left margin Selection admissibility, % |10

D .
e Tranzparency -

Right margin m |

Bottom margin

Font

Cancel

Puc. 79 Hduaaorosoe okuo «Model setup», Briragka «Options»

Oo6nacts Box margins:

Iose Left margin— ycranapnuBaet OTCTyI (B MAKCENax ) H300paeHHs OT JICBOTO Kpasi OKHA.

IMone Right margin— ycranaeimBaer otcTyn (B IMHKCENTaX) H300paXCHHsS OT MPaBOro Kpas
OKHa.

IMome Top margin — ycraHaBIMBaeT OTCTYN (B MHKCeIax) H300paKeHUs: OT BEPXHETO Kpas
OKHa.

Iose Bottom margin — ycranasiuBaeT oTcTyn (B IHKCEIax) H300pakEHNUs OT HIKHETO Kpas
OKHa.

Oo6nacts Selection admissibility, % - ycranaBnuBaeT AONMYCTHMBIII YPOBEHb pa3IHUMs
[apaMeTPOB CMEXHBIX sTYEEK, IIPH KOTOPOM, SIYCHKHU SIBISIFOTCS €AUHBIM 0OBEKTOM U BBIICIISIOTCS
coBMecTHO (B pexxume Boienenus MagicWand).

Ob6nacte Transparency ycraHaBIHBaeT MPO3PAvyHOCTb.

Knormka Font BeI3BIBaeT quanor HaCTpOIKH mpudTa.

Bxiaaka Colors_ (cM. pucyHOK HIbKe)



Model setup ﬁ

Colorz l Dptions ]
Other

Palette &] ‘ Mesh M-
Body border |-

Selection

|8

Fixed

Puc. 80 duaaorosoe okHo «Model setup», Bkiaaka «Colors»

Knomnka Palette — ycranaBiiBaeT BETOBYIO MATUTPY

INanuTpy MOXXHO MEHSTh, peIaKTHPOBATH, 3arpyxaTh (aiinma u coxpaaTs B Qaitn dopmara
*.clr mporpammer Surfer,

Omust Continues ycTaHaBIUBaeT TUIT HAIUTPbL: IPaJUCeHTHAs (HEPEPbIBHAS) WIIK KOHTYpHAs
(KyCOYHO-TIOCTOSTHHAS).

Oo6unacts Other:

Body border— no3sgosnsier 3a1aTh 1BET rPaHUIIBI MEKTY COCETHUMHU SUCHKAM.

Mesh — ycranaBnuBaer 1{BeT CeTH.

Selection — ycraHaBiIMBaeT BET METKHU BBIICICHHON STYCHKH.

Fixed — ycranasiuBaer LBeT METKH 3a()UKCUPOBAHHOM STUEHKH.

)];I/IaJIOI‘ NpeaABaApUTEJIBHOIO IIPOCMOTPA NMEYaTH

Jlpanor mpeaBapUTeNbHOrO MPOCMOTPA MEYaTH MOXKET ObITh BBI3BAH B IJIABHOM MEHIO
nporpammsl File / Print preview. Taxke oH AOCTyIeH 110 ABOWHOMY HICTYKY MBIIIHA B 00J1acTH
1000ro 00bEKTa MPOTPaAMMBI.

IIpu BBIGOpE NAHHOI OMUMM INETYKOM IPABOH KHOIKHM MBIIHK B 006JacTH JHOO0ro oObeKTa

MPOrpaMMBl, Ha TIe4aTh Oy/JIeT BBIBEICH TOJBKO ITOT OOBEKT (CM. PUCYHOK HIXKE).



Prirter:  CutePDF Witer - Setup.. Print ¥ print as metafie Save |

Orientation:

" Porlrait

{® Landscape

Fieset Margins |

v Wiew Margins

I~ Proportjonal
¥ Smoath

Puc. 81 [Iuajorosoe okHo «Print preview»

JIiis mepemenieHust 00bEKTa NIeYaTH 110 JIMCTY UCTIONB3YHTE JIEBYIO KHOIIKY MBIIITH.

B riaBHOM MeHI0 okHa Print Preview pacrnoiosxeHsl Ciielyrolye KHOIKH:

Printer - Betbop mpuHTepa [Isl MeYat. B OTKpBIBaroIeMcst MEHIO MOYKHO BBIOPATh OIUH U3

HACTPOEHHBIX IPUHTEPOB.

Setup... |

1 OpHUCHTALIO 6yMal"I/I, CBOICTBa ne4yaTtu, KOJIMYECTBO CTPAHMUI] Ha JIUCTE U APYTrUe nmapaMeTphbl.

Erint |

MOKHO OTHPAaBUTh PUCYHOK Ha NMEYATh.

- KHOIIKA HACTPOWKH NeYaTH. B OTKpBIBAIOIIEMCsI OKHE MOKHO BBIOpaTh pasMep

- C IIOMOIIBIO 3TOH KHOIIKH, ITIOCJIC HU3MCHCHMHS HCO6XOI[I/IMI:IX mapamMmeTpoB,

[ print as metafile
- OTIPAaBUTH HA MEYAThH MM COXPAHUThH H300paKEHHE B BEKTOPHOM BHJIE.

Save | . . .
- coxpanenue B bitmap files nim png files.



JIOHOJIHI/ITGJII)HI)IG MaTepHualbl.

Bupneoypoku Ha kaHaJe youtube:

https://www.youtube.com/channel/UCGtprl1Zkc9CsL fiuz4VvmQ?view_as=subscriber

I'pynna nognepxku B Linkedin:
https://www.linkedin.com/groups/6667336/

JemMoHcTpanuOHHBIE POEeKTHI Zond:
ftp://zond-geo.com/

Username: download@zond-geo.com
Password: 12345

Ecsu nporpamma He pa6otaet ¢ USB noHr10Mm:

* JlpaiiBep JOHITa HE YCTaHOBJIEH WIH YCTaHOBJEH He KOppekTHO. Ha HekoTopeIx cucTeMax
noHri onpexensiercss kak HID ycTpoiicTBo mpaBuibHO, U HET HEOOXOIUMOCTH YCTaHABINBATh
IpaiiBep, HO Ha HEKOTOPBIX HET M €ro HyKHO YcTaHOBHTh. CChUIKA Ul CKaYMBaHMSA
npaiisepa: http://senselock.ru/files/senselock_windows_3.1.0.0.zip. B aucmerdepe ycTpoicTB
IIOHTJI JOJDKEH MosaBUThC Kak “Senselock Elite”

* 3aKOHUYWICS TIepHOx OecIIaTHBIX OOHOBICHHMH. B 3TOM ciydae HyXXHO WCIIOIB30BaTh
MOCJICAHIOI0 PabOTAIOIYI0 BEPCHIO HIIH IPHOOPECTH JOTIOIHUTEIbHBIE 2 TO1a OOHOBICHHH.

* Unorna npu mepexmodeHny foHTIa B pexknm HID, cucrema MokeT He pacro3HaTh €To, Kak
HID yctpoiictBo. B 3TOM ciiydae HEOOXOAMMO MEPEKIIOUNTh ero oopaTHo B peskum USB ¢
TIOMOIIBI0 HEOOJBIIOTO MPHMIIOKEHHA KOTOPOE MOXKHO CKadaTh II0 CJIEMYIOIIEH CCBUIKE !
http://www.zond-geo.com/zfiles/raznoe/SenseSwitch.zip “‘senseswitch.exe” 3amyckaercs wu3

cmd xomanzoii: senseswitch.exe usb


https://www.youtube.com/channel/UCGtprIIZkc9CsLfiuz4VvmQ?view_as=subscriber
https://www.linkedin.com/groups/6667336/

