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Ha3nayeHue ¥ BO3MOKHOCTH IPOTrPaAMMBbI

[Iporpamma «ZONDST2D» mnpenna3zHadeHa s JABYMEpHOW  oOpabOTKHM W
UHTEpIpeTanuu NpoUIbHBIX JaHHBIX celicMoToMorpaduu. Y 1o0HBIH HHTEpEic U MHUpOKHe
BO3MOXXHOCTH TPEJCTABJICHUS JAHHBIX IO3BOJISIOT MAaKCUMalbHO 3((EKTHUBHO pPEIIUTh
MOCTABJICHHYIO T€0JIOTUYECKYIO 33/1a4y.

[IporpamMMa pa3OuTa Ha JiBa OCHOBHBIX Moayns. [lepBblii mpenHasHayeH Juisd
OUKUPOBAaHUS NEPBLIX BCTYILUICHMH HA cericMorpamMmax. BTopoll MCHOJB3YETCS JUIS pELICHUS
OpsMoi U 00paTHOM 3a1auu ceilicMoToMorpadbuu.

His o6paboTku ceiicMorpamm paszpaboTaH clenuadbHBIA HHTEpEHC, MPU3BAHHBIN
MaKCHMaJbHO YNPOCTUTh U aBTOMATU3UPOBATH IMPOLIECC MUKUPOBAHUS MEPBBIX BCTYIUICHUU.
OcHOBOIl ynop caenaH Ha pa3HOOOpas3we CIOCOOOB BH3YaIM3allMd W JIOCTYITHOCTH — YacTo
UCIOJIb3YEMBIX (PYHKIIHIA.

[Ipn pewmreHMM mNpsSMOM 3a1adu TPACCHUPOBKM JIy4eM MCHOJB3YETCA CIEHHAIbHBIN
anmroput™M Teopun rpadoB (Shortest path’s method). lanublii aaroput™ XapakTepu3yeTcs
BBICOKOW CKOPOCTBIO PACU€TOB U KOHTPOJIUPYEMOU TOUHOCTHIO.

[Ipu MonenupoBaHuU TOJIA BPEMEH Cpela pa30oUBaeTCs CEThIO MPSMOYTOJIbHBIX SYEEK C
MOCTOSTHHBIM 3HAYEHUEM CKOPOCTH.

Jna pemenuss oOpaTHOM 3adauu (MHBEPCHHM) HCMONb3yeTcs MeTroJ HproToHa cC
perymsipusanueid. Perynspu3zaus MOBBIIIACT YCTOWYMBOCTh PEHICHUS U TO3BOJIACT IMOJIYYUTh
OoJee riaakoe pacrpeeaeHue CKOpoCTU B Cpe/ie.

(A"WTWA+ £CTRC )Am = A'WT Af — 2CTRCm, )

rae A — MaTpHIla YaCTHBIX MPOU3BOIHBIX U3MEPCHHBIX 3HAYCHUH 110 MapaMeTpam paspesa
(SIkobuan), C — crioaxuBaromuii oneparop, W — Marpuiia OTHOCHUTENBHBIX TMOTPEIITHOCTEH
U3MEPEHUi, M — BEKTOp MapaMeTPOB pa3pesa, i - peryispusupyromuii mapamerp, Af — Bekrop
HEBSA30K MEXJy HaONIOJEHHBIMH U pacCUMTaHHBIMU 3HaueHusMH, R — doxycupyromuii
orepaTop.

IIpu pazpaboTtke oOpaTHON 3amaud ocoboe BHHMMAHHE YAENIEHO Y4YeTy ampHOpHOU
uH(popMalnu (Beca OTAEIbHBIX U3MEPEHUM, AUANa30Hbl U3MEHEHUS [TapaMETPOB).

«ZONDST2D» o6magaeT MOIIHON CHUCTEMOW BHU3yalu3allMd NPOPUIBHBIX JaHHBIX,
PEMaKTOPOM M3MEPCHHH, ¥ CHUCTEMOW aHallM3a YYyBCTBUTEIBHOCTH W  pa3pelrarorei
CIOCOOHOCTH METO/Ia.

B pemakTope m3MepeHHI TOJB30BaTENb MOXET MPOCMOTPETh MapaMeTPhl yCTaHOBKU
W3MEpEeHUil, 3a7aTh Beca (3HAYMMOCTh) OTAETIbHBIX U3MEPEHUN U TOJKOPPEKTUPOBATH 3HAUCHUS
U3MEPEHHBIX XapaKTepUCTHUK. lMmeeTcs BO3MOXXHOCTH HAa3HAYWTh Beca H3MEPECHUU B
COOTBETCTBUHU C PAa3HOCOM WM 3a(UKCUPOBATH T€ SUYEUKH MOJETH, U3MEHEHHE MapaMeTpOB
KOTOPBIX MPAKTHYECKU HE BJIUSCT Ha PE3YJIbTAThl H3MEPEHUH.

B cucreme anammsza paspemiaromnieil CrocoOHOCTH TMOJIb30BaTelh H3ydaeT (YHKIUIO

YYBCTBUTCIIBHOCTH MOJACIIN — T.C. CTCIICHb BJIWAHUA TOW WJIA HWHOU SYEUKU MOACJIN Ha
PE3YJIbTAaThI I/I3MepeHI/II7I.
S =diag(A"A). (2)

HccnenoBanre 4yBCTBUTEILHOCTH MO3BOJISIET CIENIATh ONITUMABHBIA BEIOOP CHCTEMBI
HaOJr0IeHU [Tl pellieHHs TOCTAaBICHHOM I'e0JIOTHYecKoil 3a1auu.

«ZONDST2D» wucnonp3yeT TpOCTOH ¥ TOHATHBIA  Qopmar ¢daia JaHHBIX,
MO3BOJISIOIINN COYeTaTh pa3iMyHble CHCTeMbl HaOmoAeHud Ha omHoM mpoduie. ITporpamma
MO3BOJISIET MMIIOPTUPOBATh M OTOOpakaTh Pe3ybTaThl U3MEPEHUI IAPYTUMH METOJaMH, YTO
CHOCOOCTBYET, 60JIee KOMIUIEKCHOMY MOJIXOy K MHTEPIPETAllUU JaHHBIX.

B «ZONDST2D»  mnpeaycMOTpeHa CHCTEMa MOJICIIHPOBAHMS, BKJIIOYAOIIAs BCE
OCHOBHBIC THIIBI CHCTEM HaOJIOAEeHUH, HCcHoyb3ylomuecss B ceiicMoToMorpaduu. Bribop
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apaMeTPOB YCTAHOBKM M KOJIMYECTBA TOYCK H3MEPEHHI OCYIIECTBISCTCS MOJh30BATEICM B
pEeKUME JHajora.

[Mporpamma «ZONDST2D» mpencraBisier ymaoOHBIA ammapaT Uil aBTOMATHYECKOH H
WHTEPAKTHUBHON MHTEPIPETAIIMU JTaHHBIX ceiicMOTOMOrpaduu, U MOXKET OBITh MCIIOJIh30BaHA HA
IBM PC-coBmMecTHMBIX MEPCOHATBHBIX KOMITBIOTEPAX C ONEpallMOHHON cucteMoit Windows.

CxopocTh ynpyrux BoJIH

CornacHO TeOpHMH YNPYrOCTH, CKOPOCTH CCHCMHUYECKUX BOIH ¥, M VU, 3aBHCAT OT
IUIOTHOCTHU CPEJIBI 2 U ee MOoAyJel ynpyroctu E u o.

. E 11—
Vo = p (1+o)(1-20) (3)
- |E_1
Vs = g2 1+a) (4)
B ropHbIX mOpoJax 3TH TapaMeTphl ONPEAECISIOTCS MHOXKECTBOM  Pa3HOPOIHBIX
(GakTOpoB —  JTUTOJIOTHYECKUM A TPaHyJIOMETPUYECKHMM COCTaBOM, I[YCTOTHOCTBLIO
(TOPUCTOCTBIO, KaBEPHO3HOCTHIO, TPEIIMHOBATOCTHIO), (bIrOMI0HACKIIIIEHHOCTBIO,

BHYTPHILJIACTOBBIM JIaBJICHWEM, BO3JCHCTBUSAMU MeTamMoppu3Ma W TEKTOHHKH, TIyOHMHOMN
3ajieraHysl, BO3pacToM, TEMIIepaTypoil u mp.

BnusiHue moTHOCTM Ha M3MEHEHMsI CEMCMUYECKUMX CKOpPOCTEH B LEJIOM HEBEIIHKO,
IIOCKOJIBKY B OOJIBLIIMHCTBE TOPHBIX [OpPOJ JMana3oH BapHalMM IUIOTHOCTH OrpaHUYeH
npenenamu ot 1.4 no 3.2 r/cm®. MEHEMAJIBHBIE OTHOCHTEIBHBIC H3MCHEHHUS P XapakTepHBbI IS
U3BEP)KEHHBIX MOPOJI, 3 MaKCUMAaJIbHbIE — JUI OCAJOYHbIX, HO U OHM He npebimatoT 20-30%.
W3 cTpyKTyphl BBILICYNIOMSHYTBIX (GOPMYN cleayeT oOpaTHas 3aBHCHUMOCTbH CKOPOCTH OT
IUIOTHOCTH: €CJIU IUIOTHOCTh OTHOCHUTEJIBHO yBEJIMUMBaeTcs (YMEHbIIaeTcs) Ha £%0, a 3HaUeHUS
YOPYTUX MOJYJIEH OCTAalOTCSI HEU3MEHHBIMHU, TO CKOPOCTb OTHOCHUTEIBHO YMEHbBIIAETCS
(yBenuuuBaetcs) Ha £/ 2%,

[lo skcneprMeHTalbHBIM JaHHBIM, JJIs OOJBIIMHCTBA TOPHBIX IOPOJ XapaKTepHa

MOJIOKHUTECIIbHAA KOPppCAuud MEKAY WX IJIOTHOCTBIO U CelCMUYECKUMU CKOpPOCTAMU v‘p u v,

T.€. O0Jiee MIIOTHBIE MOPO/IbI OOBIUHO SABJISIOTCSA U 00Jiee BHICOKOCKOPOCTHBIMU. Takasi cuTyanus
Kak Oy/ATO HPOTMBOPEYHUT paccMaTpUBaeMbIM (opMyjaM, OJHAKO 3TO HECOIJacue — TOJIbKO
KaxcyIieecs. J[eno B TOM, 4TO ¢ yBEJITMYEHUEM IIJIOTHOCTH IOPOABI £, KaK IPaBUIIO, ele OblcTpee

BO3pacTaeT ee MoAynb IOnra E, B pe3yibTaTe 4€ro MpOUCXOAUT yBEIMYEHHE CKOPOCTEH vy, M

v;. Moaynb FOHra £ B pa3nuuHbIX TOPHBIX IMOPOAAX MU3MEHSETCS Ha HECKOJBKO MOPSIKOB - OT
YPOBHS OKOJIO 10° MIla B cmaGbiX 0CaTOYHBIX 00pazoBaHMsIX A0 YPOBHS MOpsIKa 10° MIla (106
KF/CMZ) B KPENKUX H3BEP)KEHHBIX MOpoJax. 3a cueT 3Toro (pakropa BEIMYMHBI CEHCMHUECKUX
CKOPOCTEM MOT'YT pa3In4arbCsl B IECATKU pas.

Koadpduuuent Ilyaccona ¢ teopernuecku usmensercs B avanaszone 0-0.5. K neBomy
npeneny NpuOINKalTCsS YIPYrHe CBOMCTBA JKECTKMX KPUCTAIMYECKHUX MOPOJ, K IPaBOMY -
MATKUX [JACTHYHBIX OTJIOXKEHMM. B JKMIKHX HECKMMAeMbIX CpeAax, TIE OTCYTCTBYIOT
nedopmanuu casura, @ = (0.5. B OosnpluuHCTBE rOpHBIX nopoA koaddunumeHt [lyaccona umeer
3HaueHus ot 0.15 mo 0.35, 1. e. BapbUpyeT OTHOCUTENBHO cpeaHero 3HayeHus 0.25 B mpeaenax
Bcero £0.1. Onako B GOpMyIIbl, ONIpENENAIOMHUE ¥, U ¥, BEIMYMHA T BXOJUT TaKMM 00pa3oMm,
4TO JJaXke HeOOJIbIINE ee BapHallii CHUJIbHO CKa3bIBAIOTCS HA 3HAYEHUSAX CKOPOCTEH.

BoznelicTBue Ha ynpyrue cBOCTBa TOPHBIX MOPOJ MHOXKECTBA XapaKTEPHbIX (GaKTOPOB
IPUBOJUT K TOMY, 4YTO HE CYIIECTBYET OJHO3HAUYHOM CBSI3M MEXIy TI€OJOTHYECKUM
oTpesieieHueM MOpPOJAbl U €€ CKOPOCTHOM XapaKTepUCTHKOM: COBEpPUIEHHO pa3HbIe IMOPOIbI
MOTyT HMMETb  OJMHAKOBBIE 3HAYEHHUsS CKOPOCTEH, a MOpOAbI OJHOTO Ha3BaHUS MOTYT



CYILIECTBEHHO OTJIMYAThCS 110 CBOMM CKOpOCTSAM. 1loaToMy Al pa3nuuHbIX TOPHBIX MOPOA WU
MX KOMIUIEKCOB MOHO yKa3aTh TOJIBKO MPEAEIIbl BEPOATHBIX 3HAYEHUN CKOPOCTEH.

CKopocTh IPOJOJIBHBIX BOJIH B PBIXJIBIX IIOPOJAaX CaMOM BEpPXHEW BBHIBETPEHHOHM 4acTu
pa3pe3a OObIUHO HE mpeBblmaeT 1 km/c. B KOpEeHHBIX TEPPUTrEeHHBIX OTIOKEHUSX OHA PEIKO
npeBbimaet 4 KM/, a B KapOOHATHBIX U TUAPOXUMHUYECKHX MOPOJAaX MOXKET YBEITMUMUBATHCS 10

6 xm/c. B M3BEpKEHHBIX M METaMOP(PUYECKUX MOPOAax ¥, HOCTUraeT 6.5-7 KM/C, B LEIOM

BO3pacTas ¢ YBEIWYCHHUEM WX OCHOBHOCTH M CTENEHH MeTamopdus3Mma. Y TOJOIIBBI 3eMHOMU
KOpHI (rpanuibl MoXopoBruunya) BEIMYMHA ¥, CYAS IO OLEHKAM CKOPOCTEH IPEIOMICHHOM
BOJIHBI, TocTuTaet 8 km/c. [IpaBaa, BemecTBeHHBIM COCTaB MOPOJ Ha ATOW IITyOWHE IOCTOBEPHO
HE U3BCCTCH.

CKOpOCTH TIOTIEPEYHBIX BOJH B IIEJIOM H3MEHSIOTCS COIVIACHO CO CKOPOCTSMH

v
IMPOAOJBbHBIX BOJIH. TeopeTI/I‘ICCKI/I OTHOIICHHUE ¥ = j'fv MOXET HAaXOJUTHCA B IIPEACTIaX OT 0
b

(pmronnsl) mo 1 /v/2 = 0.7 (B ciiydae ¢ = 0). B GONBIIMHCTBE KOHCOIMIMPOBAHHBIX TOPOJ
BenmnunHa ¥ cocraBisier 0.4-0.6, 4To COOTBETCTBYeT Ui @ pauanazoHy 3HaueHwid 0.4-0.2.
OnHako B OYEHBb PBHIXJIBIX MECYAHO-TJIMHUCTHIX OOpPa30BaHUSIX BEIMYMHA ¥ MOXKET COCTaBISTH
0.2-0.3 n naxe MeHbIIe. B 11€10M 3aKOHOMEPHOCTH PacCHpENENCHHs ¥;, U3YYCHBI XYXKE, UEM V.

[Topoabl OIHOTO JIMTOJOTMYECKOTO COCTaBa MOTYT 3aMETHO OTIMYAaThCs IO
CEICMHYECKUM CKOPOCTSIM HM3-32 CBOEH BHYTPEHHEH CTPYKTYpbI, OOYCIOBIEHHOW YCIOBUSMU
dbopMupoBaHUA. ITO XOPOIIO 3aMETHO Ha TEPPUTECHHBIX MOPOJax, 00pPa30BABIIMXCS B Pa3HOM
TUAPOJUHAMUYECKON 00CTAaHOBKE: OTJIOKEHUS, BOZHUKIIINE B HU3KOIHEPTE€THUECKOM 0OCTaHOBKE
menb(}oB U rpaHyIoMeTpHuecKu 0osiee OJHOPOIHBIC, OOBIYHO UMEIOT CKOPOCTU MEHbBIINE, YeM
OTJIOKECHUSI, HAKOIUICHHBIE B BBICOKOIHEPTreTUUYECKOU npuOpexkHO 00CTaHOBKE U
TPaHyJIOMETPUYECKH  MEHee  OTCOpTHpoBaHHBIE.  OTHOCHUTENBHO  HU3KOCKOPOCTHBIMU
OKa3bIBAIOTCSI OPraHOT€HHBIE KapOOHATHI, IO CPABHEHHIO C XEMOTE€HHBIMH.

OdeHb CymieCTBEHHBIM (DAKTOPOM U1l BETUYMH CEHCMHUYECKHX CKOPOCTEH sBISeTCS
CTENEeHb MYCTOTHOCTH TOPHBIX MOPOJI, MPEXKIE BCEr0 — UX MOPUCTOCTH. [Ipu mpoumx paBHBIX
YCIIOBUSX, C YBEJIMUYEHHUEM MOPUCTOCTH MOPOABI CEMCMUYECKHUE CKOPOCTH B HEM YMEHbBILAIOTCA.
DTa 3aBUCHMOCTh HamOoJiee BBHIPAKEHA B TEPPUTCHHBIX OTIIOXKEHHUSIX, Y KOTOPHIX BEIMYUHA
nopuctoctd MoxeT nocturath 30-40%. Takue mopoasl, OCOOCHHO TMECKH U TIECUAHUKH,
paccMaTpuBalOT KaK T€TEpPOreHHbIE CpPe/bl, COCTOSINE U3 TBEPJAOro CKelleTa (3epeH) W Iop,
3aMOJHEHHBIX (PIoUI0M (KUAKOCTHIO, Ta30M M UX CMeChI0). [[s mogo0HOM Moaenu CKOpoCcTh
V,, OUEHMBACTCA NPUOIMKEHHBIM SMIMPUYECKUM COOTHOIICHUEM, U3BECTHBIM KaK yPaBHEHHUE

CpPEIHEr0 BPEMEHU:

1 ke 1k )

vp Vi Ve
rze k.- K03 HUIHEHT MOPUCTOCTH, ¥, U Vg — CKOPOCTH TIPOJIOIBHBIX BOJH B TBEPAOM CKeJleTe U
Grou1e COOTBETCTBEHHO.

3aBucumocth  v,(k;) WMeer  OKCIOHEHIMANbHBIH  Xapaktep. Hammume  Bo
BJIATOHACHIIIICHHBIX TOpOAaxX Bo3ayxa (Tra3a) TMPUBOJIUT, BCJIEACTBHE €ro  OONBIION
C)KUMAaEeMOCTH, K YMEHBIIICHHIO OOIIel YIMPYrocTH MOPOABl U YMEHBIICHHIO CKOPOCTH B HEH.
[Tpu moTHOM HACKHIIIEHUH TTOP BOJION MTPOUCXOIUT PE3KOE YMEHBIIIEHNE CKUMAEMOCTH TIOPOIBI U
CKa4K0OOpa3HOe YBEIMYEHHE CKOpOCTH v,. Ha cKOpocTH momepednbIx BONH V., CTENEHb
BOJIOHACBHIIIICHHOCTH TPAKTUYECKH HE CKa3biBaeTcs. OITOT JPGEKT UCHOIB3YIOT U
ornpezeneHus: ceiicMopasBeakoi ypoBHs GyHTOBBIX BoA (YI'B) B pBIXJIbIX OTIIOKEHUSX.

3amep3aHue BOJAbI, HaXOJSLIEHCS B MOpax, KaBEepHaX, TPEIIMHAX, BBI3BIBAET PE3KOE
BO3pAaCTaHUE CEUCMUYECKUX CKOPOCTEH B MOPOJIE, MOCKONLKY CKOPOCTh ¥y, BO JIbJY IIOYTH B 2.5
paza Bblllle, YeM B BoJ€. B 3aBUCHMOCTHM OT MOPUCTOCTH, OTHOCUTEIBHOTO COJAEpPKAHUS
3aMep3IIe U He3aMep3lied BOJbI, €€ MUHEPATU3aAlNA U TeMIIepaTypbl CKOPOCTh MPOJOIBHBIX
BOJIH MOXeET Bo3pacTatb Ha 1-2 km/c. DTO CyIIECTBEHHO W3MEHSET CKOPOCTHBIE
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XapaKTEepUCTUKU BEPXHEM 4acTW pas3pe3a B 30HAX PaCIOCTPAHEHHUs MEp3JbIX MOPOJ: 3/€eCh
HaOI0IaeTCsl TaK Ha3bIBaeMash MHBEPCHUSl CKOPOCTEH, KOrja OT MOBEPXHOCTH Ha HEKOTOPOM
UHTEpBAJIE TIYyOMH CKOPOCTH YMEHBLIAIOTCA II0 MEpe Iepexoja OT MEp3ibIX K TajbIM
OTJIO’KEHUSIM.

JUia ocafoyHBIX IOPOJA XapaKTEpHO Oojiee MM MEHEE CYLIECTBEHHOE YBEJINYEHHE
CKOPOCTH C IIIyOMHOM UX 3ajJeraHusi u3-3a poCcTa TOPHOTO JaBieHUsl. ITO 00YCIOBIEHO, C OJHON
CTOPOHBI, YMEHBIIEHHEM IIOPHCTOCTH, YTO COIIIACHO (5) YBEIMYUBAET ¥, MOCKONIBKY V>V, C

JIpYrol  CTOPOHBI, CKOPOCTh ¥, 3aBHCHUT OT IUIOIIAJU CONPUKOCHOBEHHUS COCEIHUX 3EpeH
[IOPO/IbI, KOTOpasi BO3pacTaeT C YBEJIUUYEHUEM JIABICHUS, YTO IPUBOAUT K YBEJIIMYEHUIO MOAYIIS
IOHra u, COOTBETCTBEHHO, CKOPOCTEH ¥, U ¥,. Bo3pacranue ckopocTel ¢ TiryOMHON Haubonee
BBIPAXEHO Y TEPPUTECHHBIX MOPOJ, OTIMYAIOLIUXCS BHICOKOM HayalbHON MOPUCTOCTHIO. B MeHee
MNOPHUCTHIX KapOOHATHBIX OTJIOKEHHUSX 3TO CBOMCTBO MpPOSBISIETCS 3HAUUTENIbHO ciabee, a y
XEMOTEHHBIX MOPOJ] OHO MPAKTUYECKH HE 3aMETHO.

[Tpu ogMHAKOBOM BELIECTBEHHOM COCTaBE M PaBHOH TIIyOMHE 3ayieranus 0ojiee IpeBHUE
MOpOJAbl  OTJIMYAIOTCS  Oojee BBICOKMMH  cKopocTsMU. Takoit addekr obbsacHsaeTcs
JUINTEIbHOCTBIO BO3JEHCTBUSL ~ IPOLIECCOB JUareHe3a, MeTaMoppu3Ma M TEKTOHHYECKHX
HANpPSDKEHUH, KOTOpBIE ENaloT MOpOAbl 0ojiee KECTKMMH M YOPYTMMH. 3aBUCUMOCTH 3Ta
JIOBOJIGHO ciabasi: CKOpOCTh BO3pacTaeT MPHOIM3UTEIBHO KaK KOPEHb MIECTOW CTETEeHU W3
a0COIOTHOTO BO3PACTa OTJIOKECHHIA.

B TNOpUCTBIX OTIOXKEHHUSAX Ha 3HAYUTENBHBIX TJIYyOMHAaX CKOPOCTh  3aBHCHUT OT
COOTHOIIEHUS! BHEIIHET0 Te0CTATUYECKOTO JaBIIEHUS CO CTOPOHBI BBILIENEXAIIeH TONIU U
BHYTPUIUIACTOBOTO AaBJICHUs (UIIOMAA, 3aloJiHsAoLero nopsl. IlepBoe, ymeHbI1as NOPUCTOCTD,
MOBBIIIAET CKOPOCTh. BTOpoe, co3maBas pacmop 3epeH MOpOJbl, MPEMSTCTBYET COKPAIICHUIO
MOPUCTOCTH W CHIDKAeT CKOpocThb. JD((eKTHBHOE IaBIIEHUE, ONPEACTSIIONIee BEIUYHHY
CKOPOCTH, MPAKTUYECKH PABHO PA3HOCTH BHEIIHETO U BYTPEHHEro AaBJIeHUN. B HEKOTOphIX
ciydasix OTTOK (Iromaa W3 MEeCYaHHCTBIX OTJIOXKEHHH TMOJ ACUCTBHEM TI'€OCTaTUYECKOTO
JABJICHUSI 3aTPyIHEH SKPAHUPYIOIIUM JACHCTBHEM BMelaroniel rmuHucToil mopossl. [lo sToit
[IPUYMHE BHYTPUILJIACTOBOE JIaBJICHUE OKa3bIBA€TCs BBILIE, YEM HOPMAJIBHOE I'MJIPOCTaTUUYECKOE
JaBJICHUE Ha JaHHOM TTyOMHE, a CKOPOCTh ¥y, B IJIACTE — HMKE HOPMAIBbHOTO YPOBHSI.

30HbI TEKTOHMYECKHX HapyLIIEHUN XapaKTepU3YIOTCS 3HAYUTEIbHBIM YMEHbIIEHUEM
CEICMHUYECKHX CKOPOCTEH, KOTOpOoe MOKET cocTaBisaTh a0 30-40% u Gomnee, B 3aBUCUMOCTH OT
CTENEeHM Jie3uHTerpauuu nopoa. OObIYHO ATOT 3P (EKT cubHEEe BBIPAXKEH ISl MONEPEUHBIX

o 7
BOJIH, TO3TOMY OTHOLICHHUE CKOPOCTCHU } = SXEJ B 30HaX TCKTOHUYCCKOI'O HApYUIICHU,
.

Pa3yIUIOTHEHHS U TPELUIUHOBATOCTH I'OPHBIX MOPOJ UMEET MOHUKEHHOE 3HAYCHUE.

[Ipn HEM3MEHHOM JINTOJIOTMYECKOM COCTABE IUIACTA OCAJOYHOM IOPOABI B HEM MOTYT
HaOroaThCs JaTepajbHble (OOKOBBIE) M3MEHEHHs CKOPOCTH, CBSI3aHHbBIE C IUIMKATUBHBIMHU
CTPYKTYypHbIMH (opmamu. Yame oTMedaeTcsi yMEHbIIEHHE CKOPOCTH K CBOJOBBIM YacTsIM
MOAHATUH, TJI€ CUIbHEE PA3BUTA TPELUIMHOBATOCTh MOpoA. Ho MOXKET UMETh MECTO U JIOKHBIN
3¢ (eKT, BbI3BaHHBIN MOBBIILIEHHBIM JUHAMOMETaMOP(U3MOM B CBOJIOBBIX YACTAX CKIAJIOK.

OKCIIEpUMEHTAIIBHBIE JIaHHBIE CBHJETENBCTBYIOT O TOM, YTO BAapHalMM CEMCMHUYECKHUX
CKOPOCTEH MOTyT 0TOOpa)kaTh U3MEHEHMsI HAIIPSKEHHOTO COCTOSTHUSI MACCHBOB T'OPHBIX TOPO/I.
B dacTHOCTHM, yMEHbIIEHHE CKOPOCTeH M TPOSBIEHHE UX AaHU30TPONIMU MOTYT OBITh
IIPUYPOYEHBl K 30HAM pPa3yIUIOTHEHUSI W TPEIIMHOBATOCTH TOPOJ TEKTOHMYECKOTO
IIPOUCXOXKICHHUS.

JlpyruM Ba)KHBIM CBOICTBOM, KOTOpPO€ HEPEIKO OOHapYXHBAETCsl B MAaCCHBAaX T'OPHBIX
MIOPOJ, SBJISIETCS AHU30TPOIIUS UX YIPYTMX CBOWMCTB, NPUBOJALIAS K 3aBUCUMOCTH BEJIMYUH
ceficMMUYeCKHX CKOpOCTell OT HampaBieHus. Takoil 5>(QQeKkT BO3HHMKAeT Kak 3a CYeT
TOHKOCJIOUCTOM  CTPYKTYpBl OTJIOKE€HHUM, TaK W BCJIEICTBUE pa3BUTUSA IPOCTPAHCTBEHHO
OPHUEHTHPOBAHHON TPEUIMHOBATOCTH T'OPHBIX MOpoa. COracHO 3KCHEPUMEHTAIBHBIM JTaHHBIM,
CpeaM JMTOJIOTUYECKH OJHOPOIHBIX TOJII HauOOJbIIEH aHU3OTPONHEH XapaKTepHU3YIOTCS
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TJIMHUCTBIEC OTJIOKEHUS, KOTOPBIE OTVIMYAIOTCS YIOPSAIOYCHHOM YEelIyHyaToOu TeKCTypoul. B Hux
UL TIPOJOJIBHBIX BOJIH Ic?, nocturaer 3HaueHuil 1.2-1.5 u Gonee. B mecuanmkax k?, penKo

npeBbimaer ypoBeHb 1.1-1.2. KapOoHaTHbIE OTIOXKEHHS HMEIOT  CIa0yH aHHU30TPOIHIO
ckopocTeil. {1 monepeyHbIX BOJIH aHU30TPONMST OOBIYHO BBILIE, YEM AJIS MPOJOJIbHBIX BOJIH B
TEX K€ paszpesax.

Jpyroi IpUYMHOW aAHU3O0TPOIMM CEHCMHUUYECKHX CKOPOCTEH SBIIECTCS WHTEHCHUBHAs
TPEIIMHOBATOCTh TOPHBIX MOPOJ, HapylIarollas CIUIOIIHOCTh UX MHUHEpalbHOro ckenera. [Ipu
HAJIMYUM CUCTEMBl TPEIIMH  ONPEAEIECHHOTO HAalpaBiICHUs CKOPOCTh BOJH BJAOJb HEr0
MaKcHMaJlbHa, a Monepek — MuHuManbHa. OnpeaensieMblid KO3QPUIIMEHT aHU30TPOIIUU 3aBUCUT
0T (OpMBI U OTHOCUTEIBHBIX Pa3MEpPOB TPEUIMH MO CPABHEHUIO C Mpeobianaromen ATHHON
BOJIHBI, @ TAaKX€ OT YNPYrux CBOWCTB 3amonHutens tpemmH [boranuk I'.H., I'ypsuu N.U.
Ceiicmopasseaka. 2006].

YcraHoBKa U yajieHue NpOrpaMmbl

[Iporpamma «ZONDST2D» nocTaBisieTcss Ha KOMIAKT-JUCKE WIM 4epe3 UHTEepHeT. B
KOMIUIEKT IOCTaBKU BXOAMT HacTosiiee PykoBozacTBo. [locieaane oOHOBIIEHUS IpOTpaMMbl Bei
MOYKETe 3arpy3uTh Ha caite: http://zond-geo.ru.

Jlis1 yCTaHOBKHM MPOTrpamMMBbl MEPEMUIINTE TPOTPaMMy C KOMIIAKT JAWCKa B BBHIOPaHHYIO
nUpekToputo. Jljiss YCTaHOBKM OOHOBJICHUS, MPOCTO 3AIMIIUTE HOBYKO BEPCHUIO IPOTrPAMMBI
IIOBEPX CTAPOil.

[lepen mepBBIM 3aIlyCKOM IMPOrpaMMbl HEOOXOJMMO YCTaHOBUTH JpaiBep 3alllUTHOTO
wiroua SenseLock. Jlns storo otkpoiite manky SenseLock (mpaiiBep MOXHO 3arpy3uTh C
KOMITAKT JMCKa, WK Ha caiite) u 3amycture dain InstWiz3.exe. Ilocie ycraHOBKH IpaiiBepa
BCTaBbTE KJIIOY. ECy Bce B MOpsAIKe B HIKHEW CHCTEMHOW MaHEIH MOSBHUTCS COOOIICHUE, YTO
KITF0Y OOHApYKEH.

Jlnist yaaneHust IporpaMMbl COTpUTE pabouuii KaTajor MporpaMMBl.

Perucrpauus nporpaMmmel

Jiis TOoro 4ToOb!I 3aperucTpupoOBaTh NPOrpaMMy HaXKMUTE B TJITABHOM MEHIO IPOTPaMMBI
nyHKT “Registration file”. B mosBuBmemcs auanore BeiOepute MM (aila perucrpanuu u
coxpanute ero. Co3faHHbli (ailn nepecbulaeTcs Ha YKa3aHHBIA B JIOTOBOPE ajipec, MOCie Yero
MIOJIB30BATEIb IOJIy4aeT YHUKAJIBHBIA I1apOJIb, CBSI3aHHBIA C CEPUMHBIM HOMEPOM >KECTKOTO
JIMCcKa, KOTOpBI HeoOXoAuMMO BBecTH B MyHKTe “Registration ”. BTopoii BapuaHT perucrpanuu
nporpaMMbl — TMpPUBSA3Ka C MOMOIIbIO, MocTaBisieMoro kimo4ya SenseLock. Ilpu sTom
HEo0X0/1uMo, 4ToOBI BO BpeMsi paboThI KJItou ObLIT BCTaBJeH B pa3beM USB.



TpeOoBanus k cucreme

[Tporpamma «ZONDST2D» moxeT ObITh YCTAaHOBJICHA HA KOMITBIOTEPE C ONIEPAIIMOHHON
cucremoir Windows 98 u Bbime. Pexomenayemblie mapamerpsl cucteMsl: npoueccop P V-2 I'ro,
512 m0. mamsatu, paspemieane 3kpana 1024 X 768, uerosoii pexum - True color. (He cienyer
U3MEHSTH pa3pelieHe KpaHa B peKUMe pabOThI C TaHHBIMU).

Tak kak mporpaMma Ha JaHHBIH MOMEHT aKTUBHO HCIIOJIb3YET PECypChl CHCTEMHOIO
peectpa, B cucremax Bbime Windows XP, ee cienyer 3amyckaTb OT MMEHH aJMHHUCTpaTopa
(paBOil KHOMIKOW MBIIIK Ha 3HAYOK [TPOTrPAMMBI — 3aIlyCTUTh OT UMEHU aJIMUHHUCTPATOPA).

EnuHuubl usmepenust

['eomeTpuueckue eAMHULBI (KOOPIUHATH HCTOYHUKOB U IPUEMHUKOB, TOTIOTpadus) — MeTPHbI.
EnuHMLBI BpeMeH NEPBbIX BCTYIUIEHUN — MHJVIMCEKYH/IbI.
EnuHuier CKOpoCTH CEMCMUYECKUX BOJIH — KHJIOMETPBI B CEKYHAY.

Moayb NHKUPOBAHUSA CEUCMOTPaAaMM

[lenpto 00pabOTKM TMONEBBIX JaHHBIX SBISETCS MOJTY4YCHHE roforpadoB BpeMeH MEpPBbIX
BCTYIUICHUH I[1eIeBOM BONHBL. J[is Ha4yama mporecca 0oOpabOTKH TOJIEBBIX MAaTEpUAIOB
HeoOXoauMo WMeTh ¢ain wunu Qaiel moneBblx HaOmoaenuin (opmara SEG-Y. Ilpomecc
MUKUPOBAHKS TOJIEBBIX CEHCMOTPaMM MPOM3BOIMTCS B CHCHUAILHOM Mojyiie (puc.l), KOTOphIi
BBI3BIBACTCS ITYHKTOM Create Survey TJIaBHOI'O MCHIO IIPpOrpaMMmbl HUJIHU KHOIIKOW Ha ITaHEIH
HHCTPYMCHTOB E Ilocie BEIZOBaA JaHHOT'O MOIYJIs HCO6XO[[I/IMO 3arpy3uTb B HEroO ITOJICBLIC
celicMOrpaMMbI ¥ MTPUCTYIHUTH K MPOIECCY MTMKUPOBAHHMS.

Z] Trace editor - New data =101 x|
Fle Settings Tools Options
= = — [ . =
A=A N B s R R S A P TR RS R |
Shot 0031_R0001_1 [ Table |L Arrap | 42 Hodographs | & Multi|
sx [192 | sz o ¥ Fix
25
e I
e —— e
- N | v | Rx | Rz | Gain|Dead|
7 e | Rx | Rz | Gain |Dead
e — 3?2 1 0 o i 10 -
100 - S e 2 s o0 1O
ﬁe__———-._ ﬁ 3 10 0 1 O
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200 -ﬁ‘ﬁ
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sl 13 s | 0 1 0O
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300 ’ 15 n 0 |
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75 ‘ 20 95 0 1O
21 w1 0 |
HE ‘ 22 105 0 1 O
a5 23 JELIE |
- 3 23 15 0 1 O
450 J
a5 *
500 b
2¢ 23 22 21 8 18 17 18 15 4 13 1z 1 w8 8 7 & 5 4 3 2 1

[140.915 | 281.9 [19.20 4

I
Puc. 1. PabGodee okHO MOyYIIsS MUKAPOBAHUS ceficMorpamm T race editor.



OkHo pa3buto Ha JABe dacTH: Tpad oToOpakeHHs ceiicMorpamMm  (cieBa),
MHOTOBKJIQJI09Hasi CEKIUs Ul HACTPOMKHM M OTOOpaKeHMs IapaMeTpOB CHUCTEMBI HAOJIOJCHUH
(cripaBa).

HayaJjio pa0doTsl ¢ MoayJiem

Pabora HaumHaercss ¢ OTKpBITHS aiina wim Heckoiabkux (ainoB SEG-Y wumum daiina
npoekTa. Cpasy mocie 3arpy3ku (aiina mossisercs amaigor Show parameters for every file.
Ecnu naxkatp Y€S, TO TMOSBUTCA OKHO, B KOTOPOM IIOJB30BATENIO Tpe/jiaraeTcs BbIOpaThb
HYXXHBIE CEHCMOTpacchl M 3alaTh KOOPAHMHATHl HMCTOYHHUKOB W TIPUEMHHUKOB, €CIH OTO
HEo0X0auMO (KOOpAMHATHI TNPUEMHUKOB M HCTOYHHMKOB MOXKHO 3aaarh mnosgHee). Ilepen
3arpy3koi SEG-Y ¢aiiiioB HEOOX0IMMO YOEAUThCS B MPABMIBHOCTH HACTPOCK YTCHHS (aiina
Settings/File options (6osnee moapoOHO omnucaHo B pasnene «/Juaioe oouwux Hacmpoex umenus
Qaiina u 0bpabomxuy).

I1aHe/ b HHCTPYMEHTOB OKHA NMKUPOBAHUA CEHCMOIPaMM

[TaHenb HHCTPYMEHTOB CITYKHUT JUIs OBICTPOTO BBI30Ba HaMOOJIEE YaCTO MCIOIb3YEMbIX B
Monyie GyHkuii. OHa CONEPKUT ciieayrone (yHKIIMOHAIbHBIE KHOIIKH (CJIeBa - HAIIPaBo):

V.,

OtkpeiTh Qaiin win Habop (aiinmoB moneBbx AaHHBIX ¢Gopmata SEG-Y wnun
paboumii MPOEKT.

BrI3BaTh Auaior 00X HACTPOCK YTeHHS ¢aja u 00pabOTKH.

[Toxa3zaTh MOUIOKKY, M300pa)karollyl0 celcMOrpaMmy B HHTEPHOJSLUOHHOM
BUJIE.

Br13BaTh muanor rpaguuecKux HaCTPOEK HHTEPIOISIIMOHHOMN MOITOKKH.

Br13BaTh guanor l"pa(l)I/I‘IeCKI/IX HaCTPOCK CEMCMHUYECKUX Tpacc.

w =< E

Br13BaTh guanor HaCTpOﬁKH MacirTadoB I/I306pa)KGHI/I$I.

M PasBepHyTh CEHCMOTpAacChl Ha JIEBSHOCTO IPaaycoB. B 3aBHCHMOCTH OT THIa
JaHHBIX  YIOOHO  MCIOJB30BaTh BEPTUKAIBHYI)  HJIH TOPU3OHTAILHYIO
OPHUEHTALMIO CEHCMOTPAMMBI.

IToka3siBaTh MEepCKpCIIUBAIOIHECS JIMHUU, CIICAYIOIINEC 3a KYPpCOPOM.

?F Bximounrts PEXKUM BBIACICHUA aKTHUBHOM TpacChbl C MOMOIIBIO MBIIIN. AKTHUBHasA
Tpacca IIOJICBEUMBAETCS 3€JlE€HBIM (II0 YMOJYAaHUIO) IBETOM U pHUCyeTcs
nocyenHen. He cnenyer ucnonb30BaTh JaHHBIM PEXUM BO BPEMS NUKUPOBAHHS,
T.K. OH CUJIbHO 3aMeJyIseT paboTy IpOrpaMMBl.

# Bxmrounts PEXKUM TOYHOI'O MO3UIHUOHHUPOBAHUA BPEMCEH IICPBBIX BCTyHJ'ICHHfI.
HoBoe 3HaueHwe BbiOMpaeTcss B Omkaiineidi TOYKe CMEHbI 3Haka Ha
cericmoTpacce.

OTO6pa)KaTB AKTUBHOC paGoqee OKHO B BUJIC PAMKH.

ok BKJIFOUUTH pEKUM YBETHUCHHUS/BBIICICHHS ydacTKa celicMorpaMMbl. Beinenenue
OCYILIECTBIISIECTCS PE3UHOBBIM IIPSIMOYT'OJIBHUKOM C IIOMOIIBIO MBIIIH.

s BxirounTe peXMM TNUKUPOBAHMSI TEPBbIX BCTyIJieHUH. BpiGop mepBbIx
BCTYIUICHUH OCYIIECTBIISAETCS JIEBOM KHOIKOW MbIU. HaxaTue nmpaBoil KHOIIKH
MBIIIA OTKJIFOYAeT BHIOpaHHOE 3HadeHHe Ha rogorpade. [Ipu HaxkaToil KiaBuie
SHIFT nporpamMma HHTEpHONMPYET 3HAYEHMS MEPBBIX BCTYIUIGHUH MEX1y
M0JIO’KEHUSIMU TIEPBOTO U BTOPOTO HAYKATHS MBIIIH.




W BxirounTe pexuM ompeneneHuss CKOPOCTH MEXIy IByMsl Todukamu.  Jlis
OTIpeNIeNIeHUs] CKOPOCTH, Ha BBHIOPAHHOM YYacCTKE CEWCMOrpaMMBbl, HEOOXOIUMO
BbIOpaTh MOJIOXKEHHE MepBoid Touku. Jlanmee, He OTIyCKash KHOMKY, MBIIIU
nepeMeniaTb Kypcop B HYXKHYIO [MO3UIMIO. 3HAu€HHE CKOpPOCTH Oyzaer
oToOpaxkaThCsl B MaHeNu craTyca okHa (BTopas cekuws). [lepen ompenenenvem
CKOpPOCTH YOEIUTECh, YTO KOOPAMHATH IPUEMHHUKOB 33J1aHbI IPABHIIBHO.

P P'rt

tEE VYcraHoBUTh pabouee OKHO JaHHBIX. Pa3Mepbl OKHa 3alalOTCsi B pEeKUME i.{'@.
PabGouyee oxHO wucnomb3yercs Npu (GUIBTPAMM W aBTOMACIITAOMPOBAHHUH
celicmoTpacc.

OtmacmTabupoBaTh CEMCMOTPACCHI B COOTBETCTBHH C Pa3MepOM pabodero OKHa.

Br13BaTh auasior GuibTpaluy TaHHbIX.

OTMEHUTH pe3yabTaThl (PUIBTPAIHH.

,@b@:&

[lepeliTu Kk MpeabIAYIIEMY YYacTKY BbIICJIEHUS CEIICMOTPaMMBI.

|fin_02m_20sht_2 =| BpIOpaTh akTUBHYKO CECMOrpaMMy H3 CHOHCKA. B CIHCKe HaXOmsATCs BCe
celicMOrpaMMel ITPOEKTA.

E HepeﬁTH B OKHO MOJCJIMPOBAHUSA U NHBCPCHUU JaHHDbIX.

MeH0 pyHKIU OKHA NTUKUPOBAHUSA CeiicCMOrpaMM

Huxe NEPpCUUCIICHBI Ha3BAHUA ITYHKTOB MCHIO U UX HA3HAYCHUC!

File/Open SEG-Y/Project

OTtkpeiTh (aitn unu Habop ¢ailioB MoONeBBIX AAHHBIX GopmaTa
SEG-Y wm pabounii IpOeKT.

File/Save project

CoxpaHuTh JaHHBIE M pPE3yJIbTaThl KOpPpENALUU B pabouuit
TIPOCKT.

File/Close project

3aKpBITL BCC CeﬁCMOFpaMMBI.

File/Print preview

Br3BaTh quanor nedatu n3o0paxeHusl.

File/Include topography

[Moaxmounte K MpOeKTy (aiin comepkamuii WHPOPMAIHIO O
Tonorpapuu m3mepenuit popmara ZondST2D (dopmar Oymer
OITKCaH JaJee).

File/Project information

ITokazate nH(MOpPMAIIKIO 0 3aTPYKEHHOM MPOEKTE.

Settings/Image options

Bo3Barh amanor rpaguueckux HaCTPOEK HHTEPHOJSLUOHHON
TTOJIOKKH.

Settings/Image visible

[lokazath MOMJIOKKY, H300pa)karollyl0 celicMorpamMmmy B

HWHTCPIOJAINOHHOM BUJIC.

Settings/Graphics options

Br13Bath quanor rpaduueckrux HaCTPOEK CECMUYECKUX Tpacc.

Settings/File options

BbI3BaTh uasior o0IuMX HACTPOEK YTeHUs (asia 1 00pabOTKH.

Settings/Scaling options

BrI3BaTh 1uasior HaCTPOMKH MacITaboB U300paKEHUSI.

Settings/mSec units

Vka3plBa€T B KakMX €IMHHIAX 0T06pa)KaTB JaHHBIC B
MUJUIMCCKYHAAaX W OTCUCTAX.

Settings/Cross-hole survey

DTa omnuus A0KHA OBITh BEIOPaHA, €CIIM UCTIOIB3YIOTCS TaHHbBIC
MEKCKBO)KMHHOT'O IIPOCBEYNBAHUSL.

Tools/Set working area

YCcTaHOBUTH pa60qee OKHO JTaHHBIX. PazMepnl OkHa 3a7ar0TCs B
L

pexxume iﬁs . Pabouee  OkHO  HWcCHONB3yeTCs  TpH

P
aBTOMaclITaOMpOBaHUU *+ celicMoTpacc. Eciau BKiItoueHa onmus
Fix, pabodee OKHO Ha3HayaeTcss s BCEX ITOCIEIYIOLIHX
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cericMOrpaMMm MpPOEKTa.

Tools/Select all

Y CTaHOBHTH BCIO CeicMOrpaMMy pab0OuuM OKHOM JaHHBIX.

Tools/Filtering

Br3BaTh quanor GuabTpanu JaHHBIX.

Tools/Undo filtering

BepHYTbCSI K IICPBOHAYAJIbHBIM JAHHBIM.

Tools/Rotate plot

Pa3BepHyth ceiicMOoTpacchl Ha JEBSHOCTO TIpaaycoB. B
3aBUCHMOCTH OT THNA JAaHHBIX  YIOOHO  HCHOJh30BaTh
BEPTUKAIbHYIO WIM  TOPU3OHTAJIBHYIO  OPUEHTAIHIO
CEHCMOTPaMMBI.

Tools/Picking mode

BxitounTh pexuM NUKUPOBAHUS NEPBBIX BCTYIUIEHUH. BpiGop
IIEPBBIX BCTYIUICHWM OCYIIECTBISETCSA JIEBOM KHOIIKOW MBIIIIH.
Haxatne mnpaBoil KHONKM MBIIIM OTKJIIOYAeT BbIOpaHHOE
3HaueHue Ha Trogorpade. Ilpm nHaxkaro wmaBume SHIFT
IIPOrpaMMa MHTEPIIOJIMPYET 3HAYCHMsI IEPBBIX BCTYIUICHUN
MEXKy ITOJIOKEHHUSIMU IIEPBOTO ¥ BTOPOTO HAXKATUS MBIIIN.

Tools/Zoom mode

Bxmrouuts PEKUM YBCJINY eHust/ BBIACIICHUA ydacCTKa
CeﬁCMOFpaMMBI. BLII[GJ'ICHI/IG OCYHICCTBJIACTCA  PE3UHOBLIM
npsAMOYroJibHUKOM C IIOMOINBIKO  MBIIIH. I[anee MOXHO

BKIIKOUYUTL PCIKHUM aBTOMaCH_ITa6I/IpOBaHI/I$I JIIA BBI6paHH01"O
OKHa.

Tools/Display cross

[Toka3wiBaTh MEPEKPEHIMBAIONINECS JIMHUH,
KYPCOPOM.

clieflyomue 3a

Tools/Edit source pos

Bb3Bath nuanor ObICTPOro 3aJaHus KOOPAMHAT UCTOYHHMKA IS
criicka ¢aiios.

Options/Delete current shot

Y nanutb TCKYLIYIO CGﬁCMOFpaMMy H3 IIPOCKTA.

Options/Delete empty shots

VYaanuTe W3 OpoekTa Bce ceHcMOrpamMmbl JUisl KOTOPBIX HeE
IIPOBE/IEHO MUKUPOBAHHUE.

Options/Seismogram
summarization

[lpubaBute K TeKymenl ceiicMorpamme,
BhIOpaHHbIe BO BKIaake Multi B moe Shot.

CEHCMOTpPaMMBbl

Options/Trace [MpubaBuTh K aKTHBHOW Tpacce, COOTBETCTBYIOIIUE TPACCHI

summarization ceficMorpamMM BbIOpaHHBIX BO BKiIake Multi B mone Shot.

Options/ OTtcoptupoBaTh celicMOrpaMMsbl 110 UMeHaM (haiiioB.

Sort shots by filename

Options/ OTcopTHPOBATh CEHCMOrPaMMBI IO TIOJIOKESHUSIM HCTOYHHKA.

Sort shots by position

Options/ OTcopTHpOBaTh TpPacchl CEUCMOTpaMMbl MO YIAaJCHHIO OT

Sort trace by offset HCTOYHHKA.

Options/Copy trace CkomnupoBaTth akKTUBHYIO ceiicMoTpaccy B 0ydep oOmeHa.

Options/Paste trace CkomupoBath JaHHble u3 Oydepa oOMeHa B aKTHBHYIO
cercMoTpaccy.

Options/Reciprocity error [Toka3aTh  CpemHIO  OMIMOKY  KOPPEISIUH  JaHHBIX,

PACCUUTAHHYIO HAa OCHOBC IPHUHIMIIA B3AMMHOCTHU.

Options/Start times error

[TokazaTe rpaduku TpeanosaraeMbIX OIMUOOK OIpeaeeHUs
OTMETKM MOMEHTA, pAaCCUYUTAHHBIX HA OCHOBE MpPHUHIUIIA
B3aHMHOCTH.

Options/Start times error 2

[TokazaTe rpaduku TpeanosaraeMbIX OIMHOOK OIpeaeeHUs
OTMETKM MOMEHTa, pACCUUTAHHBIX Ha OCHOBE CpaBHEHUS
HaOMIOJIEHHBIX M BBIUMCICHHBIX TrojaorpadoB. Brei3biBaercs
TOCIIe pelIeHus] 00paTHOM 3a1a4u.

Options/Undo action

OTMEHUTH NMOCIEHEE IEUCTBUE MUKUPOBKH.
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J{najior o0muxX HACTPOeK uTeHus ¢aiiia u 00padoTku

Be3BaTh auanor oOmmx HAcTpoeK 4TeHHs ¢aiina u 0O0pabOTKH MOXHO C ITOMOIIBIO

omuu Settings/File options win KHONKK Ha MTaHETM HHCTPYMEHTOB (.

Bxnagka SEG-Y conepxut onuunu ynpasisomnue GpopmMaTtoM ¢ailyioB MoJEBBIX JaHHBIX
(puc.2).

[Tepen co3manmem HOBoro mpoekTta u3 ¢aitioB SEG-Y Hamo OBITH YBEPEHHBIM, UYTO
HACTPOMKH JaHHOH BKJIQJIKM COOTBETCTBYIOT HCIOIb3YEMbIM (aiiam.

Program setup x|

v Automatic

[+ Forward byte arder

v I 4 byte float

[ Samplesinterval 1024 =

~
[~ Samples number |1EIE-'1 3,

|+ IEEE/IEM
[+ Sort by name/data

Puc. 2. lmanoroBoe okHo Program setup, sknanka SEG-Y.

Onmus Automatic BKJIIOYaeT PeXXHUM aBTOMATHUYECKOTO omnpeseicHus ¢Gopmara. Eciu
JTaHHAsl OTLUS OTKJIIOYEHA - CTAHOBATCS JOCTYIHBIMH CJIEYIOIUEe HACTPOUKH.

Omnmus Forward byte order - ycranaBnuBaeT mopsaok uTeHus 6aittoB. BeruibiBarommmii
CIMCOK TpeJHa3HAYEeH /I BIOOpA TUMA JaHHBIX.

Omuus Samples number — ycraHaBIMBaeT KOJMYECTBO OTCYETOB B CelicMOTpacce.

Omust Samples interval — ycranaBnuBaer MHTEpBal AMCKPETH3AIMU ceiicMOTpacchl (B
HCeK).

Omuus IEEE/IBM — ycranasnuBaet popmat yncia PC/UNIX.

I'maBHBIM 0Opa3oM ucnonb3ytotes o |EEE/IBM u Forward byte order.

Omuus Sort by name/data — ykassiBaet nporpaMme mopsiiok COPTHPOBKH ceiicMoTpace
— I10 UMEHHU (ailyia wiu 1o Jate.

Bxkiaaka Processing BkirO4aeT BCIIOMOTATENbHBIE HACTPOWKH. [IepBbIi BCIIIBIBAIOIIHIA
CIHMCOK TIpeIHa3HaueH A BbiOopa anropurMma Pypbe-nipeodbpazoBanus (6bicTpoe - FFT mnn
o6spryHOe DFT). BTOpOif BCIUIBIBAIOMMIA CITUCOK TIO3BOJISIET BBIOpPATh THUI aBTOMATHYECKON

KOPPEKTUPOBKHU IEPBBIX BCTYIUIEHUH B PEXHUME 5; 3nauenne to null — mpuBectn x Touke
neperuda ceficMoTpaccsl, t0 maximum — MpUBECTH K JIOKAIbHOMY SKCTPEMYMY CEHCMOTPACCHI.

BBoa reomerpuu HAOJII0IeHU I

B cimydae ecnim reomerpust HaOroIeHN He BBeAeHa mpu 3amucu SEG-Y (¢aitnos, BBecTH
3TH JAaHHBIE MOXHO C TOMOIIBIO OIIUI MporpaMMbl. YJA00HO MEpBOHAYAIbHO BBOJHUTH
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reomerputo uHjaekcamu (1,2,3...), a moToM 3arpyarb ¢aill KoOOpaIUHAT ¢ TTOMOIIBIO OMIIMH BO
Bkiaaake Hodographs muoroBkimamo4yHoil cexuuu (mMoapoOHO ommcaHo B pasaene «Ommuu
MHOT'OBKJIJIOYHOM CEKIIUH).

Juanor Set source positions, Bei3bpIBacMbIil ¢ momolbio ommuu T 00IS/Edit source pos
MIO3BOJISIET BBECTH MHICKCHI TOJI0KEHHUSI HICTOUHUKOB B CITUCKE (pailyioB-HaKOIIeHUH (puc.3).

B BepxHeit ctpoke 3Toro auanora B mossix dX u dz yka3slBaeTcsi MpHpalieHUe HHICKCA
no X u Z. KHorka «+» nprcBauBaeT UHIEKC cieayromemMy ¢aitny mo X paBHblii SX+dX u no Z —
Tz+dz. [l OBICTPOrO 3aMOJHEHUsS] KOJOHOK SX M SZ Ha HAKOIJICHHUSX MPH OJIHOM M TOM K€
MOJIOKEHUH MCTOYHHKA HEOOXOIMMO MOCTAaBUTHh Kypcop Ha SX mocienHero ¢aiiia, u 3axaroi
kHonko SHIFT ximukHyTh Ha SX mepBoro daiaa, OTHOCSIIETOCS K TEKYIIEMY IOJIOKEHHUIO

HUCTOYHHUKA.
Set source positions |
dx IEI dz IEI -|-|
Filename Tx | Tz | -

PR1357_P0001_R0O001_1
PR1357_P0002_RO001_1
PR1357_P0003_RO001_1
PR1357_P0004_ROD01_1
PR1357_P0005_RO001_1
PR1357_P0006_RO001_1
PR1357_P0007_RO001_1
PR1357_POO0S_R0O001_1
PR1357_P0009_R0OD01_1
PR1357_P0010_R0O001_1
PR1357_P0011_R0O001_1
PR1357_P0012_R0O001_1
PR1357_P0013_RO001_1
PR1357_P0014_RO001_1

[ R o [ o B o Y s R o R o R o [ o N o Y o R o R O
o o o o o o o o o o o o o O

-

Puc. 3. luanorosoe okHo Set source positions.

WHpekchl HCTOYHUKOB M MPUEMHUKOB MOXHO BBOJUTH Takke B croiduax RX, Rz u S,
Sz Bo Brianke Table MHOrOBKIIAZOYHOM CEKIINH.

Bo Briagke Hodograph mynsTHBKIaI0YHOM CEKIIMM MOXHO COXPAaHHTh WU 3arpy3UTh
reoMeTpuI0 HaOoAeHuid B Buae ¢aitna ¢ pacmmpenuem *.Ccrd. PexoMeHnmyeTcs 10 BBEICHUS
KaKoi-Tnb0 reoMeTpUr COXpaHUTh TaKOM (aiii, Tak Kak OH MO3BOJIAET YAAlsATh M3 MPOEKTa
BBEJIEHHYIO T€OMETPHIO, KOTOpasi HEBEpHa WK TpeOyeT u3MeHeHui (bosee nmoapoOHO ONMUCAHO B
paszene «Onuuu MHOTOBKJIAJOYHON CEKIIMHN).

Hacrpoiiku Bu3yajan3anud M MaciiTabMpoBaHUs CeiicMOrpaMMBbl

Hns  ynobctBa paboThl 00paboOTYMKa B MOAYJIE MHUKUPOBAHHUS IPEIyCMOTPEHBI
pa3IuYHbIE BO3MOXKHOCTH MacIITAOMPOBaHUS U BU3YyaJIM3allMH CEHCMOTPAMMBI.
VYBenuueHue OTAEIbHOIO y4acTKa WM €r0o IEPEMEIICHHE OCYLIECTBISIETCS B PEKHUME

(A0
BbI/I€TICHU I/ yBETUUCHUS {f‘& (MHCTpYMEHT — “pe3MHOBBIM MPSIMOYTOJIbHUK ). [  BbIIEICHUS
y4acTKa, KOTOPBI HEOOXOJMMO YBEIMYUTh, KypCOp MBIIIM NEpeMeNIaeTcs BHU3 U BIPaBO, C
HaKaToii jeBoii kHomkoi (Puc.4A).
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IlepediTn K mpenplAylIEMY Y4YacTKYy BBIIEICHHUS CEHCMOIPAMMBI MOXKHO C IIOMOILBIO

oMU ®, Jlns Bo3Bpara K mepBOHAYaIbHOMY MAacIiTaly, MPOU3BOAATCA T€ )K€ JEUCTBHUSA, HO
MBIIIb IBHKETCS BBepX U BiieBo (Puc.4B).

Puc. 4. HaHpaBHeHI/Ie ABWXXCHUSA MBIIIHA IIPH U3SMCHCHUHN Maciraoa.

JAmnajnor HACTPOIKU MAacIITA00B celicMOTrPaMMBbI

BrI3BaTh quaior HACTPOHWKH MAaCIITa0OB CEMCMOTpaMMBbI MOKHO C IOMOIIBIO OMITHH

Settings/Scaling options miu KHONKK Ha MaHEeIH HHCprMeHTOB%. (puc.5).

Jlnanor coAepKUT OMIMH, ONPEACISIONNe MacIITa0bl TpauKOB CEHCMOTpPAcC M BCETO
u3obpaxenus. Obmacte Norm style ycranapnuBaer Tuin HOPMHPOBKH IpaduKoB celicMoTpacc.

3nauenne Common maximum - wmacmradbupyer rpadukd 1Mo oOIueMy MaKCHMyMY
cericMOrpaMMBl.

3HaveHre Trace maximum - wmaciTabupyer Kakablii rpaduk 1Mo COOCTBEHHOMY
MaKCUMYyMY.

3nauenure Average maximum - macmradbupyer rpaguku Mo CpeHeMy MaKCUMAIIbHOMY
3HAYEHUIO CEHCMOIPaMMBI.

Scaling options x|
—Morm zhyle —Clipping
" Carmmar masimLnn - I.I—
b irvirnLarn y
b axirniuinn I1
" Average masimum
[T bystartdata | Autoscaling Skart time II:I 5"’

Pixels for race 20 5 Pixels for sample |5 vl

Puc. 5. luanorosoe okHo Scaling options.

O6mnacte Clipping ycranaBiuBaeT mpeaenbHble 3HAYEHHST MAaKCHMyMOB U MUHHMYMOB
rpauKoB, MO TOCTHKEHUHU KOTOPBIX IpauKu 00pe3aroTcs.

3navenuss Maximum u Minimum 3aial0Tcs UCXOAS M3 TOTO, YTO PACCTOSHHE MEXIY
COCEIHUMU TpaccaMy pPaBHO €AMHUIIE.

Omuus By start data — ykaseiBaeT nporpamme, 4To MactTabupoBaHue rpagKkoB OyaeT
MPOU3BOUTHCS IPUMEHUTENBHO K 3HAUEHUSIM UCXOTHBIX (He(UIBTPOBAHHBIX) TAHHBIX.

N 14
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Omuus Autoscaling — ycranaBnmBaer MacmTad u3o0paxenuss rpada. Ecmu ommus
BKITIOYCHA, TO MacmTad BHIOMpaeTcss aBTOMATHUYECKH HCXOJs W3 pa3Mmepa okHa. Ecmu ommus
OTKJIFOUEHa — MacmTadbl HM300pakeHus 3anmatorcs omusimua Pixel for trace (komuuectBo
IIUKCENIOB Ha oHy Tpaccy) u Pixel for sample (koauuecTBO MUKCEIOB HA OMH OTCYET).

Omnmus Start time ycranaBiuBaeT 3HaYCHUE OTMETKH MOMEHTA (ITOJIOKUTEIBLHOE YHCIIO B
wiCek WM OTcyerax) s Bcex ceiicmorpacc. Ochb BpeMEH/OTCUCTOB CMEIIACTCS TaKuM
00pa3oM, 4TOObI OTMETKE MOMEHTa COOTBETCTBOBAJ HOJIb OCH. [Ipu 3TOM BO3MOKHO MOSIBJICHUE
OTPHIIATEIILHBIX 3HAYCHHUI Ha OCH.

JmaJjior rpadpuuecknx HACTPOEK celicMoTpace

Br13BaTh Juaaor Fpa(i)I/ILIeCKI/IX HACTPOCK CeﬁCMOTpaCC MO>XXHO C IIOMOIIBIO OIIINHNH

Settings/Graphics options uiax KHONKK Ha TaHE M HHCprMeHTOB$$$. (puc.6).

Brxiagka Trace coOepKUT ONIMM, OTBEYAIOIIME 3a BHEUIHWA BUX TpaduKkoB
ceiicmoTpacc. JBe ocHoBHBIe obOnactu First u Second orBewaroT 3a HACTPOWKH OCHOBHOU M
JIOTIOJTHUTENBHOM (OTOOpaXkaromieiicss moBepX OCHOBHOH B pexxume Multi) ceiicMorpammel
COOTBETCTBEHHO.

O6mactu Negative u Positive BkIroyaroT I[IBETOBbIE HACTPOWKH MHHHMYMOB H
makcumyMmoB rpadukoB (Fill color — user 3anuBku, Transparent — 6e3 3aauBkH).

: | Hodograph I

—First
—Megative —Paositive
Fill colar - | Fill colar - |
¥ Tranzparent [T Tranzparent

¥ Tranzparent

Line color - |*| Active line color |:| |*|
—Second
M egative Positive
Fil calar B - | Fil calar M - |

¥ Tranzparent

Line color

v Display line

Puc.6. lnanorosoe okuo Graphics settings.

Onmus Line color ycranaBnuBaer mnBer nuuuu rpadukos. Ommms Active line color
yCTaHaBJIMBAET I[BET JIMHUM akTHBHOTO Tpaduka. Ommus Display line - ykaswiBaer, Hy)KHO JTH
PHCOBATh IUHUH IPAPUKOB.

Bkiagka Hodograph comepskut 1iBeToBbIe HACTPOHKHU To10rpadoB 0TOOPAKAIOIIUXCS Ha
ceiicMorpamMax B xone mnukupoBanus. Ommwmu  Current, Previous, Next, Reciprocity,
Calculated ycranaBmuBaroT IBeTa Ui TEKYIIETO, MPEIBIAYIIETO, CIEIYIONIETO, B3aUMHOTO U
paccunTanHoro rogorpacdoB. Eciu onius BKIOUYeHA — TaHHBIA Tojorpad OymeT oToOpakaTbCst
(ecnu OH €CTh).
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PesxxnMbl mpocMoTpa ceiicMOrpamMMbl
B 3aBucumocTu OT THIIA TAHHBIX YAOOHO HCHOJIB30BaTh BEPTUKAIBHYIO WIIU

TOPU3OHTAIIBHYIO OPUEHTAINIO ceiicMorpaMmMbl. KHorka i Ha [MAHEJH 3aJ1a4 WU ONLHUS
Tools/Rotate plot no3sosnsieT nosepuyTh ceficMorpammy Ha 90° (Puc.7).

Shot POC0Z_RSUM_1 Shot PO002_RSUM_1

AT Y S Y 2 s Ny L
== 8. a8 Tt R ey
==sa A gl o B o 3<:.!¢_ S m==aet g TRLES =3 22
10 -“‘ 11“‘ - 100 ii _‘_Z:x:a-!-'-_-__-.-:- E ﬁ_‘f-—--_-,, _i : ‘
HEsELs gt b s )RR ppnie L ey | iy |5 P Mgl =S A
=iy MAN 4 T e e S Eidig
P AN ‘1 ‘A‘ s -_,.-"‘-.-."-"-"-'-; gy W f_'_,-'-"-‘._f!-r - an
18—~ | s alpui ._ﬁﬁ.'! : o] -" ‘—‘-.-,..
SN b gl SN gt~ 4 8 o e
= -‘\‘1 b 25| PR oy g, "
24 5“.5‘. 250 o ‘*‘ ’ "‘ -r.r.'"
2% 1'|“L‘1i" P 275 '\t ‘ "F li—
2 W [ 1 = |
0 Uy n i
321 F‘ “ n o
By S l' H“". 0 T S 350 o)
o TV AN T T
el T by o
o T N M s
s iien (. U s, Tn M
41 N e e e
467 M' = o P"‘ y r‘- 475
= Ry |- l*\ . A F- 00

25 50 75 100 125 150 175 200 225 250 275 300 325 350 3"’5 460 42‘5 4§U 47‘5 560 2‘ 4' é é WID‘WIZ 1‘4 13‘1'& 20 22 24 26 28 3|]3I23‘43‘ﬁ 3'8 1‘0.4‘2 4'4 4‘6 4‘3

Puc.7. rOpI/I?aOHTaJ'IBHaSI " BECpTUKAJIbHAsA OPUCHTALIUA CCﬁCMOFpaMMLI.

Iloxa3zath MOUIOXKKY, I/I3o6pa>1<afomy10 CeI\/’ICMOI"paMMy B HHTCPINOJLINHUOHHOM BHUIC,

BO3MOKHO, BOCIOJIb30BABIIMCH KHOIKOM Ha NaHenW 3anad4 =8 wim  QyHKIUEH MeHo
Settings/Image visible (Puc.8). IseToByro mamuTpy MOXKHO HAaCTpPOHTh, Bbi3BaB auanor Color
L]

palette ¢ momorpio KHONIKK ~iHa aHeNu 3a1a4 win QyHkme MeHro Settings/Image options
(Puc.9).

o

i

Puc.8. BapuanTsl 0ToOpaxeHHs celicMOTpaMMBbl B HHTEPITOJISIIIMOHHOM BHJIE.
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X

. Singl=  Range | F"alettel

Middle @@ | I Mo middle

Erd.. []

Swap Galleny... |

Puc.9. Tuamor Color palette.

OcHoBHBIE o MOAyJas NUKHPOBAHUA CeﬁCMOFpaMM

Ceticmoepammovl MOXKHO OMCOPMUPOBANY.
- mo umeHam ¢aiiios - Options/Sort shots by filename;
- 10 MTOJIOKEHMSIM HcToYHKKa - Options/Sort shots by position;
- 110 yIaJIeHUIO OT ucTounuka - Options/Sort trace by offset.

Hzmenenue koagpguyuenma ycunenus OTIEIBHON CEHCMOTPACCH POU3BOIUTCS KOJIECOM
MBIIIA TPH HaBEJACHUH Ha HEe Kypcopa WM BO BKjIagke Table MHOrOBKIaIOYHOW CEKIIMH
(6onee moapoOHO B pazzaese «ONuyu MHOTOBKIIAJI0YHON CEKITUNY).

Pasbpaxoska u cymmuposanue ceticmoepamm OCYHIECTBISAETCS MIPU paboTe CO BKIIAAKOM
Multi mHoroBkiamounoi cekuuu (Oosiee moapoOHO B paznene «OIIMH MHOTOBKJIAI0YHOM
CEKLIUNY).

Koppexmuposamuv 3nauenue ommemxu momenma BO3MOKHO C MOMOIIBI0 ommust Start
time B okue Scaling options wam Bo Bkiaake Hodograph MynbTHBKIAIOYHONW CEKIMH C

MOMOILBIO  TIOJIA il ID . Onuum  ycTaHaBIMBAlOT 3HAYEHHE OTMETKM MOMEHTa
(monoxwutenbHoe ynciio B MiICek miM oTcueTax) ajs Bcex ceiicmorpace. Och BpeMEH/OTCUETOB
CMellaeTcs TakuM o0pa3oM, 4TOObl OTMETKE MOMEHTa COOTBETCTBOBAN HOJIb OocH. Ilpu 3TOM
BO3MOJHO IMOABJICHHUC OTPHULATCIbHBIX 3HAYCHWI Ha OCH.

Peanvnvle koopounamvl uCMoOYHUKO8 U NPUEMHUKO8 MOKHO 3arpy3uTh B BUie (aiiia BO
Biaagke Hodograph wmHoroekmagounoi cekiuu (6onee moapoOHO B pasmene  «Omniuu
MHOTOBKJIQJIOYHOM CEKITUN).

[Iporpammoii mpemycmoTpeHa paboTa ¢ OTAETBHBIMH TpacCaMH CEHCMOTPaMMBbI TIPH

BKIIIOYCHHOM pexume Selecting g IIpocymmuposams omoenvHbvle mMpaccbl BO3MOXKHO,
npubaBiisis K aKTUBHOM Tpacce, COOTBETCTBYIOIIME TPAacChl CEWCMOrpaMM BBIOpaHHBIC BO
Bkiaake Multi 8 more  Shot ¢ momomipro ommmu Options/Trace summarization. C moMoIisto
ormuuii Options/Copy trace u Paste trace MOXHO Konuposams omoeibHble CEUCMOMPACCHL C
OJHOI CelCMOrpaMMBbI B JIPYTYIO.

Bowibop nepevix secmyniienuti OCyIIeCTBIsIeTCs B pexume pPicking mode [ remoit
KHOMKOM MbImK. HakaThe mpaBoil KHONMKH MBI OTKJIIOYAeT BHIOPAHHOE 3HAYECHHE Ha
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rogorpage. IIpu naxartoit kmaBume SHIFT mnporpamMma mHTEpronupyeT 3HAUYEHUS IMEPBBIX
BCTYIUIGHUH MEXy IIOJIOKEHUSIMH IE€PBOrO0 M BTOpPOro HakaThsl Mblmd. HaOmroaeHHbIN
rogorpag oToOpakaeTcsi KpPacHbIM IIBETOM, PACCUUTAHHBIA (€CIIM BEPHYTHCS K IPOLIECCY

penakTupoBaHus romorpados nocie uaBepcun trace editor ‘% ) — CHHHM.

[IporpaMma 1Mo3BOJISIET 0modpasxcams 3aumMHvle BpeMena Nepevix 6CHynieHull BO BpeMs
NUKUPOBAHMS CeicMOrpaMM. AKTHBHPOBATH JaHHYIO (DYHKIIMIO MOXKHO C TOMOIIBIO HAXaThs
CJEIYIOIINX KHOIOK:

Selecting T 4 picking mode ftth+ 5 graphics settings 25 BeIOUpaeTcs BkiIaaka hodographs,
rJie aKTUBUpYETCsl omims Feciprocity. B3zaumubie BpeMeHa OyayT OTOOpaXkaThCsi Ha Tpaccax
JIPYTUMH [[BETAaMH, KOTOpPbIe MOKHO 3a1aTh BO Bkiagake Hodograph muanora Graphics setting
(6onee moapoOHO omucaHo B pasnene «Jluangor rpaduuecKux HacCTpoeK cercmoTrpace»)llepexod
Ha  63aUMHble  MPACCbl  CelucMOZpaMMmvl — BBIIONHSACTCA ~ HaXaTueM  KOMOWHAIMU
CTRL+ALT+11em4ok JIeBOM KHOMKH MBIIIH Ha HY)KHYIO Tpaccy.

Ommena oeticmeus (MUIKAPOBKA, BBOJI KOOPAMHAT) OCYILIECTBISETCS COYETAHUEM KIIABUII
CTRL+Z.

Coz0anue mampuyvl u nepexod 6 MOOYIb UHBEPCUU OAHHBIX OCYIIECTBISIETCA C

[IOMOIIBbI0 KHONKM == Ha HaHeld 3axady. C MOMOLILI0 KHOIIKH H BO BKJIQJIKE Hodograph
MHOTOBKJIQJIOYHOM CEKIIMM MOYKHO COXPAaHHMTh Tojorpadbl U KOOpPAMHATHI B (aiiasl dopmara
FirsTomo u XTomo.

Onuyu MHOTOBKJIAIOYHON CEKIIUU
MHOTOBKIIaIouHast CEeKIMs Ul HACTPOWKM M OTOOpaXEHHs IapaMeTpOB CHCTEMBI
HaOJIOICHUH COIEPIKUT CIETYIONINE Pa3aebl:
Brmagka . Table comepxutr Tabmuimy ¢ KOOpIMHATAMH — HPUEMHHUKOB,
KO3 (UIMEeHTaMH YCUJIEHUH W MPOYMMH HACTPOMKaMH Tpacc AaKTUBHOM celcMOorpaMMbl

(puc.10).

|© | Table ||_ .-’-'-.rra_l,ll @ Hu:udu:ugraphsl E. Multil
Gx |4B Gz Il:l ¥ Fix o
|

N U|Rx|nz|ﬁain|nead|ft;

1 0 0 36 [ 410 —

2 2 0 36 [ | 398

3 4 0 36 [ | 385

a 6 0 36 [ | 3.8

5 8 0 36 | [ | 357

6 10 0 36 | [ | 353

7 12 0 36 [ | 350

8 14 0 36 | [ | 340

9 16 0 36 [ | 328
... T .

Puc.10. Bxiagka Table
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Onmmuu SX w SZ ycraHaBIMBAaIOT TOPU3OHTAIBHYIO M BEPTUKAIBHYIO KOOPIWHATY
HMCTOYHUKA ISl aKTUBHOW CEMCMOTPaMMBlI.
OTH K€ KOOpPAMHATHI 3aal0TCs C MOMOIIbI0 auanora Set source positions (Goxee

nopo6HO OMKUCcaHOB pasziene «BBoj reoMeTpHH HAGMIOIEHHIT ).

Haxarue mpaBoii KHOTMKHU MBIIIHA MO3BOJISECT 3a7aTh MPHUPAIICHHE KOOPAMHAT IS BCEX
MOCIEAYIOIUX CEHCMOTpaMM.

[Tone BBOa HMKE TPEAHA3HAYEHO U1 BBOJA KOMMEHTAPUEB K TEKYILEH CEHCMOrpaMmMe.

Ommms FiX mnpeaHasHadeHa I BKJIIOYCHHS pekuMa  o0miero  (CKBO3HOIO)
pPEelaKTUPOBAaHMS IapaMeTpoOB Tpacchl Ui Bcex ceiicmMorpamm. OOIIKMMHU mHapamMeTpamu
SBIISIOTCS KOOpPIUHATBI MIPUEMHHKOB, K03 HULIUEHTHI yCUJICHUS, UHIUKATOP
HEpaboTOCIOCOOHOCTH KaHaja.

Cronben tabuiel V — BKIIOYUTH/OTKIIIOYHTL  celicMoTpaccy. Haxarue J1eBoil KHOIKH
Ha 3aroJIOBKe CTOJIO1a BKIIFOYAET, IPABOM OTKIIFOYAET BCE TPACCHI.

Cronbeny tabmuubl  RX  —  ycraHaBiaMBaeT  TFOPU3OHTAIBHYIO  KOOPAMHATY
ceiicMonpuemMHuka. [Ipu HaxkaTuu mpaBON KHOMKHK MBIIIKA Ha sYEUKE TAOJIUIBI MOXKHO 3a/1aTh
MpHUpanieHne KOOPMHATHI 1711 BCEX MOCIEAYIOIUX SUeeK.

Cronben Tabmunpl Rz — yctaHaBnmuBaeT BEpTHKAIBHYIO KOOPIAWHATY CEHCMOTPUEMHHKA.
[Ipn HakaTMK TpPaBOM KHONKH MBIIIM Ha sUYeiiKe TAaONHMIBI MOXHO 3a/1aTh IMpUpAIICHUE
KOOPJMHATHI JJIsl BCEX MOCIEAYIOIUX TUeeK.

Cronben Tabmuubl Gain — ycranapnuBaeT kK03GGUIMEHT ycuiieHus ceiicMorpacchl. [Ipu
HENPABWJILHOM MOJSIPHOCTH 3allUCH CJEAyeT BBOJAUTH KOAI(D(PHUIMEHT YCHUICHHS CO 3HAKOM
MUHYyC. HaxxaTne neBOi KHONKM Ha 3aroJIOBKE CTOJIONA yBEIMYUBACT, MIPABOM yMEHBIIAET (IO
MOJ1yJI0) Bce KOoa(hHULIMEHT ycusieHus celicMorpammel. [Ipu HaxkaTuu mpaBoi KHOMIKY MBIIIY Ha
sTYeiKe TaOJIMIBI MOKHO 33/1aTh 3HAUEHUE YCHIJICHHS ISl BCEX MOCIEAYIOIMHUX siueek. B pexxume
FiX ycuaeHus: yCTaHaBIMBAIOTCS IS BCEX MOCICIYIONINX CEHCMOrpamMM.

Cronberr Tabmuipl Dead — wHaMKATOp HEWCIIpPaBHOCTH KaHana. JlaHHas ceficMoTpacca
MUKUPOBATHCS HE OYIET.

Cronben Tabmuipl Ft — ycTaHaBiuBaeT 3HaY€HHUE BPEMEHU MEPBOT0 BCTYIUIEHHUS TPACCHI
(B oTcuerax).

Briaaka £ Array coJiepxHuT rpad co cxemoi HabmoneHui (puc.11).

L Table |_ Array ||z Hu:udu:ugraphsl e Multil

LU U o P U U P U UL U P P U P U UV UM U [
0 51015202530 35404550 535606570 758085580

Puc.11. Bxnagka Array
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[TyHKT BO30YXIEHHsSI aKTHBHOM ceficMOrpamMMbl OTOOpa)kaeTcss KpacHbIM IBeTOM. Jljis
MPABUJIBHOTO OTOOPa)KEHUSI CXeMbl HAOIIOJCHUM ClieyeT BBECTH KOOPIAMHATHI MPUEMHHUKOB U
UCTOYHUKOB. TOUHBIC KOOPIUHATHI MOKHO 3arpy3uTh U3 (aiina Bo Biiaake Hodographs.

Coueranne CTRL+ men4ok jeBoil KHONKM MBIIIM Ha CXeMaTuyHoe moioxkeHue [1B
OCYIIECTBHUT TEPEX0]] Ha COOTBETCTBYIOIIYIO CEHCMOTrpamMMy BBIJEICHHOTO IMYHKTa B3phIBa B
JIEBOM OKHE OTOOpaXeHUsI CEHCMOTPaMM.

Bimanka £+ Hodographs npennasHaueHa s OTOOpaXKEHHS M PeJaKTHPOBAHHS
rogorpa)oB Bcex celicMorpamMM. B mporecce MUKMpOBaHHS B JaHHON BKJIAJKE MOSBISIOTCS
rpa¢puku romorpadoB. Ilpm Haxatum Ha rpaduK BBIOMPACTCS COOTBETCTBYIOLIAS €My
cericMorpamma (puc.12).

[ Table| 2% Anay {3 Hodogiaphs | & Muli |
@|s e 2 g

¥ == PO00Z_RSUM_1 [ —— PO003_RSUM_1
65 it = 0

E
55
5']'-5 ol 11
45 i
40
351
30
25
201
151
10

=k )

3
T e T
3 10 15 20 25 30 35 40 45

Puc.12. Bxiagka Table

PenaktupoBanre M3MEpEHHBIX 3HAYEHHUI MPOU3BOJIUTCS MYTEM IE€pPETAaCKUBAHUS TOUYKU
rpa¢puka ¢ Hakarol JeBoM KHOMKOH MbimM. Bech romorpad mnepememiaercs ¢ Haxarou
knaumeit SHIFT.

Bbienenue ogHOTO M COOTBETCTBEHHO YAAJ€HHUE OCTAbHBIX I'pa)MKOB MPOU3BOJUTCS
KHOTIKOW MBIIIM Ha JereHne ¢ Haxaroi xmasumerd SHIFT. Ilpu moBTOpHOM HakaTHu
NPOM3BOUTCS oOpaTHas omepauus. s NpoKpyTKH TrpadUKOB HCHONB3YETCs] KOJECO MBIIIH.
s 3TOoro HeoOXOAMMO BBIIETUTH HECKOJIBKO COCEAHMX TpaUKoOB (Ha JEereHAe) U KPYTUTh
KOJIECO MBILIM TOMECTUB Kypcop Ha JiereHay. MHIeKChl akTUBHBIX I'paKOB OYyT MEHATHCS.

Kronka & - OTKPBIBAET TEKCTOBBIN (paiisa sl BBIMOJIHEHUS CIIeYIONIMX ONepaluii:

Laccolite god file 3arpy3uth rogorpad u3 daiina popmara mporpammsl JIaKKOIUT B
TEKYIIYIO CEHCMOTpaMmy
Laccolite god directory 3arpy3uth Bce romorpadbl u3 gupekropuu (aitmoB ¢dopmara

nporpammsl JlakkonuT B mpoekT. iMeHa ¢aitnoB ¢ rogorpadamu
JTOJI’KHBI COOTBETCTBOBATH HMEHAM CeHCMOrpaMM MPOEKTa

XTomo file 3arpy3uth roxorpadsl u3 ¢aitna nporpammel XTomo. IIpussizka
rogorpad)oB OCYIIECTBISIETCS IT0 KOOPAMHATAM HCTOYHHKOB
Coordinates 3arpy3uth (aiin ¢ peanbHBIMM KOOPAWHATAMHU HCTOYHUKOB H

npueMHUKOB.  BHawame  OpiBaer  ygoOHO — paborath ¢
KOOpJMHATAMH 33JIaHHBIMH B IpocToi hopme (Hampumep: 1,2, 3
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U T.I.), Aajiee HY)KHO H3MEHUTh HadalbHbIE KOOPIWHATHI Ha
peanbHble ¢ momoiblo Qaina Coordinates. daiin  umMeer
cienyromuid popmat ctonb1oB: XHau ZHauy XpeaabH ZpealbH

Crd file 3arpy3uth aitn *.crd ¢ reomerpueit HaOmomeHuit (Oosee
oipoOHO OMKCaHo B pasneie «BBoa reomerpun HaOIIOICHUI)
2dCoordinates Barpy3uth (aiin *.txt ¢ reomerpueit HaOmoacHHi (Oosee

moApOOHO onucaHo B pazzenie «BBoa reoMeTpun HAOIIOACHUIN)

Knonka b - nossonser COXpaHMTH (haiin B creayromeM Gpopmare:

Laccolite god file Coxpanuth TeKymuii rogorpad B aiin ¢dopmara mporpammsl
Jlakkosat
Laccolite directory Coxpanuth Bce romorpadbl MPOEKTa B IUPEKTOPUIO (aiilyioB

dopmara nporpammel Jlakkonut. meHa ¢aiinoB ¢ rogorpadamu
COOTBETCTBOBYIOT HMCHAM CEHCMOrpaMM MPOCKTa

XTomo file CoxpanuTth rogorpadsl 1 KoopauHaThl B daiin popmara XTomo

FirstTomo Coxpanuth romorpadpl W KOOpPAWHATHI B aitn ¢dopmara
FirstTomo

Crd file Coxpanuts (aiin *.crd ¢ reomerpuert HaOmomeHHi (Oosee

oApOOHO ONUCcaHo B pasjesie «BBo reoMeTpuu HAOIIOACHUIN)

Kuorxa 52 - KOMUPYET TeKylIuii ronorpad B Oydep.
Knonka 53 - perasnser rojorpad B TEKYIIyIO ceiicMorpammy u3 Oydepa.

Knomnka il ID - BBICTABIIICT B KAUECTBE OTMETKHM MOMEHTA 3HAYCHUE BPEMEHU
WIK OTCUeTa, BHIOpAHHOE IMOJI3YHKOM B OKHE celicMorpammsbl. Ilone BBoAa mo3BosseT 3a1aTh
OTMETKY MOMEHTA C TIOMOIIIBIO KiIaBHaTypbl. OCh BPEMEH/OTCUETOB CMEIIAETCS TAKUM 00pa3oM,
yTOOBI OTMETKE MOMEHTa COOTBETCTBOBAJ HOJb OCHU. [Ipu 3TOM BO3MOXKHO TOSIBIICHUE
OTpHUIATENIbHBIX 3HAYEHHUI Ha OCH.

Knonku [ n ££2 mo3BOMIAIOT 0TOGPA3UTH B OT/IEIBHBIX OKHAX BKIaaku Table u Array,
YTO 3HAYUTENBHO OOJier4aeT paboTy C JaHHBIMH, MO3BOJISS BUIETh MOJHYI HHGOpMAIUIO 00
oOpabareiBaeMoli celicMorpamme. B okHe Array BBINOTHSIOTCS Te€ ke (QYHKIMH, 4TO U B
OMHOMMEHHON BKanke. Taxke coueranue kiaaBuinr ALT+Hmendyoxk jgeBOWl KHOIKYW MBIIIM Ha
nonoxkenun [IB  mo3BonseT o0TOOpa3uTh COOTBETCTBYIONIME ToAorpadbl BO  BKIIAJKE

L
Hodographs. Kuormka BKJIIOYAET MJIM BBIKJIIOYAeT Bce rogorpadsl. MoXHO Takxe BbIOpATh

W —— FONLRSUM_I [ —— PODTZ_RSUM_1
- -

oTHeNbHbIE Toforpadbl B 0071aCTH JIETEH/IBI.

Bkmanka # Multi mpegnasHaueHa IS COBMECTHOIO OTOOPAKEHHS JBYX CEHCMOrpaMM
(puc.13). DOto ObIBaeT MOJE3HO MPH CPABHEHWH, CYMMHUpPOBAaHUHU CeHCMOTpaMM, aHallu3e
B3aUMHBIX celicMoTpacc. Bropas ceiicmorpamma otoOpakaercs JuHHEH 0€3 3alIuBKA U
0oTOOpaxkaeTcss B COOTBETCTBHM C MaciTadboMm mepBoi. [Ipu oToOpaskeHHH ABYX celicMOorpamm
OIHOBPEMCHHO CJICAYET 3aaaTb KOOPJAWHATHI IPUEMHHUKOB U NICTOYHUKOB.
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E Tal:ulel 22 Amap | 5 Hodographs W Mult |

Type " he j

Shat Source

R eciprocity

Puc.13. Bxiagka Multi

Onmust Type 3amaer Tun oOTOOpakeHHs IBYX ceiicMorpamM. 3HaueHuto One —
oTo0paxkaTh OAHY ceificMorpammy. SOUFCe - B KauecTBe BTOPOH CEHCMOTpaMMbl HCIIOIb3YyeTCsI
OJlHa U3 CEHCMOrpaMM COOTBETCTBYIOUIMX  TEKYIIEMY IOJIO)KEHHUIO HMCTOYHHKA (IIOBTOPBI,
HakoruieHus). Bee ceificMorpammbl Ui akTHBHOTO MCTOYHHMKA OTOOPAXKAIOTCS B TIOJIE CITUCKA
HIDKE, B KOTOPOM MX MOXKHO BbIOpaTh. All - B KauecTBe BTOpOI celicMOrpaMMBbl UCIIOJIB3YETCSI
mrobast ceficMorpamma mpoekra. Bee celicMOrpaMMbl POEKTa OTOOpaKaroTCs B TIOJIE CIIUCKA
HIDKE, B KOTOPOM HX MOXHO BbIOpaTh. Reciprocity — otoOpasuth B3aUMHYIO CEiCMOrpamMMy
(BBOJI KOOPJIMHAT UCTOYHUKOB U IPHEMHHUKOB 00SI3aTEICH).

Onepauuu ¢ ceiicmorpaMmmamu

Kak mnpaBuno, pe3ynbTatoM CeHCMOpPa3BEIOYHBIX padOT sBIAETCS Habop ¢aiaoB
dopmara Seg-Y nim Seg2. Oty (aiiiasl IpeaCTaBIAIOT “Chipble” TaHHbIE, KOTOPble HEOOXOJUMO
NpeBapUTENIFHO TMOATOTOBUTH. llocie 3arpy3kd JaHHBIX B TPOEKT HEOOXOJMMO BBECTH
TE€OMETPHUIO CUCTEMBI HAOIIOIEHUH IS KaXKJI0M celicMOrpaMMBl (€Clii TeOMETpHs He 3aBe/ieHa B
¢aiinax). 9To MPOCTO CAENaTh HEMOCPEICTBEHHO B TAOJIMIIE OKHA MHUKUPOBKU (IJIs1 KOCHI) M
BOCIIOJIb30BABIIKCH omiuei Edit Source pos (ist MyHKTOB BO30YKICHHUS ).

OObIYHO, HAa OJHOM TIIyYHKTE BO30YXIEHHUS IOJy4alOT HECKOJIbKO ceilicMorpaMm
(MOBTOPBI, HAKOTIJICHUS, JIEBbIE U MpaBble yaapsl). Ho 1t uHTepnpeTannn HeoOXoAMMa TOJIBKO
OJTHa, KOTOPYIO TOJIy4aloT JHOO B pe3ylbTare CYMMHUPOBAHHS OCTAIBHBIX, JTHOO BBIOMPAIOT
JTYYIIYI0 U3 TOJIYYEeHHBIX Ha JaHHOU myHKTe. [Ipu pabote ¢ S — BOTHAMU 110 METO/MKE JIEBBIX U
NPaBbIX yAapoB HEOOXOAMMO W3 OJHOHM CeiCMOTpaMMBI BBIYECTh OpyTyro. Jlis pemieHus Bcex
ITUX 3a4a4 Hcnojib3yercs Bkimaaka Multi. OHa mo3BoNseT COBMECTHO BH3YalU3UpPOBATH 2
CeiCMOTPaMMBI U BBITTOJTHSATH ONEPAIH C HAMH.

Jlna omepanuii ¢ celicMorpaMMaMH, MOJIYYUEHHBIMM Ha OJTHOM IIYHKTE BO30YXKIEHUS,
UCTIOJIb3YyeTCs OMusl Source. B aTom pexume moBepx aKTUBHOM CEHCMOIpaMMBbl CTPOUTCS eIlle
oJiHa, BhIOpaHHast u3 ciucka Shot.  Onepanust (cyMMUpOBaHUS/BBIYUTAHNS) BCEraa
IPOBOJIUTCS HaJ TEKylled M BbIOpaHHOW M3 cmucka. To ecTh JuIs TOro 4YToOBl NMPOU3BECTH
Olepanuilo CyMMHPOBAHHS HEOOXOJHWMO BBIJEIUTH CEHCMOrpaMMy B CIIHCKE, YCTaHOBUTh
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CMEIICHHE B OIIUH €CIM HeOOXOOUMO M HaXaTh KHONKY * . Jlnsd y#aneHus HEHYKHbIX

P

celicMOrpaMM MCIIOJIb3YeTCs KHOMkKa = . Ha camom pene, mnociie BBINOJHEHUS BCEX
HEOOXOUMBIX OIEpaluii Ha IMMyHKTE BO30YKICHUS MOXKHO YIAJTUTh BCE CEHCMOTpPaMMbl, KpOMe
AKTUBHOM.

Knonka '~ mcrnonb3yercs mis pacdera Ko3)(QUIUEHTOB KOPPEIALUH MEKITy aKTHBHOI
ceiicMorpaMMoil M ceilicMOorpaMMamM# JJisi CHUCKA. OTO CYIIECTBEHHO YIPOIIAET BHIOOD
ceiicMorpaMM KOTOpbIe OyIyT CyMMHPOBATHCSI.

Onmus copaBa yCTaHaBIMBAeT CMELIEHUE (B OTCYETAaX) CelcMOrpaMMbl M3 CIIMCKa
OTHOCHUTEIIbHO aKTHUBHOH, KOTOpoe OyJeT HCIOJIb30BaHO MpH BBINOJIHEHUU onepauud. [Ipu
M3MEHEHHH JJaHHOTO ITapaMeTpa BTopasi celicMorpaMma Oy1eT CMEeIIaThes TpadruecKy.

Pexxum Reciprocity mo3Bossier oTOOpakaTh [MOBEPX AaKTUBHOM, ceficMorpammy
IIOCTPOCHHYIO 110 B3aUMHBIM TpaccaM. OTO II03BOJISIET OLIGHWBATh KayeCTBO IOJIEBBIX
MaTepuasoB, BBISIBUTH OMIMOKM B OMNpEIEeIeHHH OTMETOK Hayajla 3allucd, a Takke
KOHTPOJIMPOBAThH MPABUIBHOCTh MUKUPOBKH.

IInkupoBKa nepBbIX BCTYIICHUA

[TukupoBKa BpeMeH MEpBBIX BCTyIUieHHH B mporpamme ZondST2D npowusBoauThes
UHTEPaKTUBHOM M  IOJYaBTOMAaTHUECKOM peXuMax. BBuxy TOro, 4To HNOJHOCTHIO
aBTOMATHU3UPOBATh INUKHUPOBKY IEPBBIX BCTYIUIEHUH JJIsi pEaJIbHBIX IOJEBBIX MaTEpHUaJIOB
MH)KEHEPHOW celicMopa3Be[KH HEBO3MOXHO, B IPOTpaMMe pealli30BaH, amnapar YHIpaBiIeHHS,
MO3BOJIAIOIINN MaKCUMaJIbHO YIIPOCTUTh U YCKOPUTH JaHHBIN MPOIECC.

Ilepen HayamoM BbIJIEI€HUS NEPBbIX BCTYIUIEHUI ClielyeT NepelTH B peKUM MUKUPOBKHY,

HAXXaB KHOIIKY m'H‘ Jlanee mpou3BOAUTHCS BHIOOP 3HAUCHUM MPSIMO HA CeiicMorpamMme, KOTOpbie
orobpaxaroTcst B Buje romorpada. Jist 100aBiIeHNA/KOPPEKTUPOBKH 3HAUYCHHS HCIIOJIb3YETCsI
JieBasi KHOMKA MbIK. /[ 3a7aHusi MOCIIen0BaTENbHOCTH TOYEK HMCIOJIB3YETCS JieBask KHOMKA
MBIl B KoMmOuHanuu ¢ kiaBuimieir SHIFT(kaukoM 3amaercs HavaabHas W 3aT€M KOHEYHas
TOYKa, 3HAYEHUSI MEX]ly KOTOPBIMU OIPEAEIAIOTCS IMHEHHOW uHTepnosuueit). s ynanenus
TOUYKH rojiorpada UCIoib3yeTcs eHTpaIbHas KHOMKA MBIIIH (KOJIECO).

B 3aBucumoctu oT mpeamoutreHus oOpabOTUMKA, TporpamMma MperloCTaBisieT BHIOOP
crocoba KOPPEKIMH TMOJIOKEHU BpEMEH MEPBbIX BCTYIUICHUN: MO (PPOHTY, MAKCUMyMaM,
MUHUMYMaM ¥ MaKCUMyMy Koppemsiuu. g BKIIOYEHHUS PEeKUMa KOPPEKIMU TEPBBIX

BCTYIUIEHUH HCIOJB3YeTCsl KHOIKA T [Tpu HaxkaTMe mpaBOW KHOIKM MBIIIN TOSBISETCS
BCIUTBIBAIOIIIEE MEHIO BBIOOpa criocoba xoppekuuu. [Ipu aBTOMaTHUeCKOi KOPPEKIIUH BasKHBIM
napaMeTpoM SBIISETCS paJuyC WIM IIMPHUHA MOJOCH Moucka. O6JacTh MOUCKa OTOOpa)aercs
KPYroM BOKPYT Kypcopa (IIpy NMUKHPOBKE OTICIBFHOW TOYKH) WJIHM TIOJOCOW — TPU MUKHUPOBKE
rpynnel 3HaueHuid (¢ knaBumiedn SHIFT). Hlupuna/paguyc o0nacTu MOUCKA perynupyercs
KosiecoM MbIK. [Ipy mosryaBTOMaTudeckod MHUKHUPOBKE BHIOOP MEPBBIX BCTYIUIEHUH
NPOM3BOJUTHCS B O0JACTH TIOMCKAa HMCXOJIS M3 THUMA JKCTpeMyma. B pexunme Makcumyma
KOppeNsUKM MporpaMma ONpesessieT TakkKe TOYKM Ha COCeHUX TpaccaxX HCXOJs U3 ITOro
KpuUTepus ¥ 110 motepu Koppersiiun. [Tpu nukuposke rpymnisl 3Hauenuit (¢ SHIFT), B momoce
MIOUCKAa KpY)KKaMH OyAyT OTOOpakaThCsi TOUKH, IZie OyAyT HaXOAMTHCS 3HAUEHUS IEPBBIX
BCTYIUICHUI TTOCJIE€ 3aMbIKaHUS.

JlonmonHuTenbHas (QYHKIMS TTIABHOTO MEHIO OKHa Trace autocorrelation mpexna3znauena
JUIT aBTOMAaTHYECKOW KOPPEKTUPOBKH BPEMEH NEPBBIX BCTYIUICHWH Ha OCHOBE KOPPEISIHH
COCEIHUX Tpacc JJIS YK€ MPOMUKUPOBAHHOTO rojgorpaga.

[Mpu mukupoBke romorpadoB cieayer oOpaliaTh BHUMaHWE Ha B3aWMHBIC 3HAYCHUS
BpeMeH (CMHME TOYKM Ha ceiicMorpamme). OHHM Ciy)kaT CBOE€OOpa3HbIM KpUTEpUEM
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NPaBUIBHOCTH MHUKHUPOBKH. J[Is MIOTHBIX cucTeM HaOmoAeHui (C OONBIIMM KOJUYECTBOM
IYHKTOB B3PbIBa B IIOJIOKCHUSAX HNPUEMHUKOB) KOHTPOJb IO B3aMMHBIM TOYKAaM MOJXKET
nocrurath 50-60 mpoIeHTOB. DTO MO3BOJIAET C OJHON CTOPOHBI IPABWJIBHOCTH IUKHUPOBKH, U
ABTOMAaTHUYECKH KOPPEKTHPOBATh OIIMOKH B ONpPEAEICHHH OTMETOK Hadajga 3amucH (OIS
Correct start times) ¢ npyroit. Eciu Mexay B3auMHBIMU TOYKaMH OOJIbINIAsi HEBSI3KA — CIICIYET
BBISICHUTH MIPUYMHY C 4eM OHa cBszaHa. /Iy ObICTporo mepexoja K ceiicMOrpamMMe B3aUMHOM
TOYKHU UCTIOJIb3YETCS IIPaBasi KHOMKA MBIIIU B COUYETAHUU C KIIABUIIIAMHU.

Takum 06pa3om, Imporecc MUKUPOBKH BHITIISANUT CIIETYIOIIMM 00pa3oM:

1. TlukupyeMm MHIMBHIyaJIbHBIE CEHCMOTPaMMBbI HHTEPAKTHBHO MM aBTOMAaTHUYECKH ( B

3aBUCHMOCTH OT Ka4eCcTBa JaHHBIX).

2. KoppektupyeMm 3HaueHUs] MCXOAS W3 aHAIM3a B3aWMHBIX BPEMEH U BCEH TPYIIIBI
rogorpados. KoHrposupyem omrOKy MUKMPOBKH OTIIMEH reCiprocity error.

3. Koppektupyem OTMETKH Hauyaja 3alucy aBTOMaTudecku [uig Bcex (omuust Correct
start times) wiu BpydHyIO I KaXI0H CeiiCMOTrpaMMBI.

4. OcpennsieM B3auMHbIE BpEMEHa.

5. CrnaxuBaem ronorpagsl eciau He00X0AUMO (KHOIIKa é).

Juajnor puiabTpanuu JaHHBIX

Jluanor mpeacTaBiseT WHCTPYMEHT JUIsl aHaju3a CIEKTPOB M (PUIBTPAIIMU TOJIEBBIX
ceiicmorpamMM. B neBoil yactu okHa pacroiioxkeH rpad, oToOpaxaronuii paCCYMTaHHBIN CIIEKTP
pabouero okHa u ¢opmy unsTpa. M3menenue Gopmbl GuiIbTpa MPOU3BOAUTHCA C MOMOIIBIO
MPaBOM KHOIKY MBIIIH (K OMvKaideit Touke neperunda GpuibTpa).

OcHoBHOH 3amaueld (UIBTPALUK TOJIEBBIX JTAHHBIX SBISIETCS BBIICICHUE MOJIE3HBIX
curHaioB Ha (one momex. B mporpamme ZondST2D wucnonb3yercst aBa Tumna (UIbTpPAIMH,
ocHoBaHHble Ha @Dypbe u BoiiBner npeobpazoBanuu. KHOMKa BBI3BIBAET OKHO MO3BOJISIOIIEE
NpoM3BeCTH (QUIIBTPAIMIO TEeKyIIed cedcMorpaMmbl. B BepxHeit wactu Bkiagku Fourier
transform oroOpakaercst cnekTp celicMorpamMmsbl. J[ist pacyera CeKTpa MCHOJNB3YHTE KHOIKY

.. Ecnu BeiOpana ommust All traces to Oymer paccuumTaH CpeiHUil CHEKTp Ui Bcei
ceiicMOrpaMMBbl, HHA4€e - CIEKTP PACCUUTHIBACTCS 111 aKTUBHOU TPacChl.
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Janee HeoOXoAMMO BBIOpaTh THI (HUIBTPa (BCIUIBIBAIOIIMI CIIMCOK B JIEBOM BEpXHEH
YacTH OKHA). DTO MOXKET ObITh MOJOCOBOH (UIBTP WM (GHUIBTP BBICOKMX/HU3KUX YaCTOT.
Hactpoiika ¢uiabpTpa OCyIIECTBISIETCS C MOMOIIBIO MBIIIN (IIEPETaCKUBAHHEM Y3JIOB rpaduka
bunpTpa (YepHas JHMHHS TIOBEpX TIpaduKka CIIEKTpa)) WJIM B YETHIPEX IIOJIIX BBOJA HHUXKE
rpaduKoB.

Toce BEIGOpa mapaMeTpoB QUILTPA MOKHO IPOBOIMTH (HIbTpAlMIo (KHOHmKa ! ).
PesynbraT dunbTpanmu cpa3y xe oToOpakaeTcsi B 00J1aCTH ceiicMOrpaMMBbl, TaKXKe TPOUCXOIUT
nepepacyer cnekTpa. J{ias Toro 4roObl BEpHYThCS K MCXOJHOW ceficMOrpamMMme HCHOJIb3YeTCs

KHOITKa ii"": OuipTpanus ¢ 3aJaHHBIMUA TapaMeTpaMH MOXET OBbITh NMPHUMEHEHAa KO BCEM
ceiicMorpammam. J{ist aToro jomkHa ObITh BeiOpana ommus all shots.

[Tepexon Ha Brimanky Wavelet denoising akTuBusupyer ajaroput™ BeWBiIeT QUIbTpALIUN
JUIst 00paboTKu ceiicMorpaMMbl. ONuuU AJs yIpaBlieHUs: BEMBIET (pUIbTpalvel Takue e, Kak
U Qypre, 3a HCKITFOUCHHEM CIIETYIONINX :

Wavelet type — onpenessier T BeiiBieTa.

Wavelet order — onpesessier mopsiJoK BelBiIeTa (CI0KHOCTh €ro (hOPMBI).

Decomposition level — onpeznensier KOIMYECTBO MENKUX JETalel KOTOPBIE OCTAHYTCS B
curHaie nocie ¢unprpanuu. Yem Oosple 3TO 3HAUYEHHE, TeM Ooyiee KPYIHBIE AeTamu OymayT
OT(QUIBTPOBAHBI.

MO}IyJ’Ib HHBEPCHUH MMOJEBBIX TaHHBIX

Co3panue u oTKpbITHE (aiiyia JAHHBIX /151 HHBEPCHH

Jlns Havana wHTepnperaruu B nporpamme «ZONDST2D» HeoOxomumMo Tpou3BecTH
00paboTKy JaHHBIX B MOJyJie MUKUPOBaHUs MepBhIX BeTyIuieHui (Create survey) u nepeiitu B

= . .
PEXXUM UHBEpPCUM =%, JHO0 co3faTh (aill JaHHBIX OMpeesieHHOro (opmara, coaepKaiiui
MH(GOpMaLIMI0O O KOOpJAWHATaX CEeHCMONPHUEMHHMKOB, Tomorpagud W 3HAYEHHUS IEPBbIX
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BeTyruieHui. «ZONDST2Dy Takxe moanepkuBaeT Haubojee MonyssipHble popMaThl TaHHBIX:
XTOMO.

OOb1uHO O/MH (haiin comepKUT AaHHBIEC O OAHOMY Npoduiro HabmoaeHud. TekcToBbIe
(aiiael JaHHBIX, OpraHu30BaHHbIe B opMare nporpammbl «ZONDST2Dy, umeror pacmpenue
«*.STy». (nodpobro 6 paszoere « Popmam 0cHO8HO20 Patiia OAHHBIXY).

Zond data file OTKpBITH (haiin JaHHbBIX Wik (aiia mpoekra popmara Zond.

Program configuration OTKpBITH (haiin ¢ mapameTpamMy IPOTPaMMBI.

Jiis ipaBUIIbHOM paboThI MporpaMMbl (aiil JaHHBIX HE JOJDKEH COJIEPKATh:

® HETPAJUIMOHHBIE CHMBOJIBI, pa3ACIIAIONINE 3aliCH B CTPOKE (MCMOIab3yiTe cuMBOJibl TAB
unu SPACE)

e a0cypAHble 3HAUYEHHS MapaMeTpPOB H3MEpPEeHU (Hampumep, OTpHUIATEIbHbIe 3HAYCHUS
BPEMEH MEPBBIX BCTYILICHHIA)

KenarenpHo, 4TOOBI CyMMapHO€ KOJMYECTBO U3MEPEHHUU COAEpIKAIIMXCS B OAHOM (aiie He

npespimano 10000, a KOJHUYECTBO YHUKAIbHBIX ITOJIOKCHUH HCTOYHHUKOB/IIPUEMHHUKOB HE

npesbimiano 500.

IaHe/ b HHCTPYMEHTOB IJIABHOT0 OKHA NMPOTrPaMMBbI

[Tanens UHCTPYMEHTOB CIYXKHUT JIJIsi OBICTPOTO BHI30BA HaUOO0JIEE YaCTO MCIOJIb3yEMbIX B
nporpamme GyHkiuil. OHa COEPKUT cieayomre GyHKIMOHATBbHBIE KHOMKU (CJIeBa - HApaBo):

OTKpBITH (haiia TaHHBIX.
Bri3BaTh quanor coxpaHeHus! JaHHBIX.
BrI3BaTh AMAIOr HACTPONKH MAPaMETPOB MHBEPCUU.

BbI3BaTh pe1akTop HCTOUHHUKOB/TIPUEMHHUKOB.
3amycTUTh MPOIEAYPY pacuera NpsMou 3a/1auu.

3aHy0TI/ITI> nmpoucaypy HHBECpCHUHU UJIN OCTAHOBUTDH (HpI/I IOBTOPHOM Ha)KaTI/II/I).

OTMEHUTH HIar U3MEHEHHS MOJIETTH CPEIbI.

g5 = | S W s TR

BbI3BaTh MOAYNb TNHMKUPOBAaHUS NEpBbIX BeTymleHud. Ecmum  mpoekt ¢
ceificMorpaMMaMy 3arpy’keH — MOXHO OTpPEJaKTUPOBATh 3HAUEHUS MEPBBIX
BCTYIUIEHUH B COOTBETCTBUHU CO 3HAUCHHUSIMU TEOpETHYECKUX rojorpados (u3

=
uHBepcun). Ilocie BbIXxoga M3 OKHA (KHOIKY @ IMPH 3TOM Ha)KMMaTb HE
HaJI0)HOBbIE 3HAYEHHUSI TOCTYNAIOT B MOJIYJIb MHBEPCHH.

MeH10 pyHKUMH IJTABHOTO0 OKHA MPOrPpaMMbl

Hixe NEPCUUCIICHBI HA3BAHUW ITYHKTOB MCHIO U UX HA3HAYCHUC!

File/Create survey BbI3BaTh MO/1Y/Ib MTUKHPOBAHUSI BPEMEH MEPBBIX BCTYIICHH.
File/Syntetic survey BbI3Bath Iuaior co3/1aHusi CHHTETHYECKOM CHCTEMbI H3MEPEHHIA.
File/Open file OTKpBITH (hailsl JaHHBIX.

File/Save file BrI3BaTh quaior COXpaHCHHS TAHHBIX.
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File/Edit data

OTKpBITh, HCHOJB3YEeMBIH TporpaMmon (aitn  JaHHBIX, B
penakrope Notepad.

File/Project information

[Tokazate nH(OpMAaLIKIO O 3arPY>KEHHOM MPOEKTE.

File/Print preview

Br3Bath AUaJior Me4aTu rj1aBHOro OKHa NpOIrpaMMBl.

File/Recent Iocnenuue ucnoab3yeMbie (aibl.
File/Reg file Co3znaTh perucTpaioHHbINA (aii.
File/Register Perucrpanius mporpaMMsl

File/Exit BbIxo1 U3 porpaMMel

Options/Mesh constructor

BrI3BaTh quanor HaCTPOMKHU CTAPTOBON MOJIEIIN.

Options/Program setup

BrI3BaTh quanor HaCTpONKH MapaMeTpOB HHBEPCHUU.

Options/Data editor

Bri3BaTh peakTop u3MepeHuil.

Options/Observed graphics | Bei3Bare  guamor HACTPOWKHM —IapaMeTpOB  HAOIIOICHHBIX
rpauKoB.

Options/Calculated graphics | Bei3Bare  auagor HAacTPOHMKH  MApaMETPOB  PaCCUMTAHHBIX
rpauKoB.

Data/First times

N300pakaTh 3HAUCHHSI IEPBHIX BCTYIUICHUH.

Data/ Apparent resistivity

I/I306pa)KaTL SHAYCHHUA KAXKYIIUXCA CKOpOCTeﬁ.

Data/Hodographs

OTtobpaxats rpaduku rogorpadoB MepBHIX BCTYIUICHUH.

Data/lIsoOffset

OtoOpakaTe TrpadUKu MEpPBHIX BCTYIUICHUH COOTBETCTBYIOIIIHE
OJIMHAKOBBIM Pa3HOCAM MEX]1y MPUEMHHUKOM U UICTOUYHUKOM.

Data/Ray paths/Direct

[loka3aTb Ha MoOJENM CelcMUYECKHE JIydd COEAMHSIOIINE
VMCTOYHUKU U IPUEMHUKHU (BapUAHT OJTHOPOIAHOMN CpPEibl).

Data/Ray paths/Calculated

IToka3atp Ha MOJCIN celicMuuecKue Jydu COCOUHAOIINC
HWCTOYHUKH U IPUECMHUKH, PACCUNTAHHBIC JJIA TGKYIIIGI\/JI MOACIIHN.

Model/Block section

N3o0paxaTs MOJieb B BHJIE OJIOKOB.

Model/Smooth section

I/I306pa)KaTL MOJICJIb C I'JIAAKUM PACIIPCACICHUCM I1apaMCTPOB.

Model/Contour section

N300pakaTh MO/IE€h B BUJIE KOHTYPHOTO pa3pesa.

Model/Velocity

N300pakaTh MOJIE€Tb CKOPOCTEH.

Model/Sensitivity

N300paxaTh (yHKIMIO UYYBCTBUTEIBHOCTH MOJEINM B BHUJE
KOHTYPHOTI'O pa3pesa.

Model/dVelocity

N300paxaTh MOJIENIb TOJIHOTO IPaJIne€HTa CKOPOCTEH.

Model/Extend bottom

HpI/I HaJIn4nuu penbecba JaHHag OInnus IMPOTATruBaACT HUKHUC
STYCHKH MOJCIIN 10 MaKCUMyMa FJ'Iy6I/IHI)I.

Model/Cut by rays

OOpe3ath 4YacTh MOJENIM HE TMOKPBHITYI0 PpPacCUUTaHHBIMU
CeCMUYECKUMHU JIydYaMH.

Advanced/Inverse
procedure/Underwater
options/ Velocity

VcranaBauBaeT CKOpPOCTE B BOJIC

Advanced/Inverse
procedure/Underwater
options/ Invert

Bxrounth mo160p CKOpPOCTH BOJBI

Advanced/Inverse
procedure/Underwater
options/ Sublayers number 3

VYcraHaBIMBaeT KOJIMYECTBO Pa30MEHU BOJHOTO CIIOS

Advanced/Inverse
procedure/Display process

[TokaspiBaeT rpaduku U3MEHEHUS apaMeTPOB HHBEPCHUU BHYTPH
KaXI0M wrepanud W B o00meM mpomecce moadopa(Omudka
JAHHBIX, OIMIUOKA MOJENH, JaMIUPYIOMHi (aKTop, B3BEUICHHAS
onMOKa JTaHHBIX).

Advanced/Inverse
procedure/Average window

HpI/I BKJIIOYEHHMH 3TOM OIIIMU B KaUueCTBE (I)OHOBOFO 3Ha4YCHUS Mo
JJI pacdeTa MOJCTbHOM HEBSA3KU HCIIOJIB3YCTCA MCJMaHAa B OKHC
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8x4

(TonmpKo TIpH TIaaKoN nHBepcuu Occam)

Advanced/Inverse
procedure/Invert start times

Brxurodaer pexuM aBTOMATHUYECKOTO TO00pa OTMETOK MOMEHTA
npu uHBepcud. JlaHHYIO OMNUUIO CcleAyeT BKIIOYaTh MpHU
npobseMax C ONpeeIeHUEM OTMETOK MOMEHTOB.

Advanced/Inverse
procedure/Optimize/
Length- step

BximounTh WM OTKIIOYUTH PEXKHUM aBTOMATHUYECKOTO BbIOOpa
JUIMHBl  1m1ara. JIaHHBIA pPEXUM NOPUBOJUT K  YCKOPEHHUIO
CXOJMMOCTH QJIFCOPUTMA, HO B HEKOTOPBIX CIy4asix HE MO3BOJSAET
000MTH TOKAJIbHBIE MUHUMYMBI PEIICHHUS.

Advanced/Inverse
procedure/Optimize/
Damping

BritounTh WM OTKJIIOYUTH PEXHM aBTOMATHYECKOI'O BBIOOpPA
perynspusaropa. JIaHHBIM pEXUM IPUBOAUT K YCKOPEHUIO
CXOAMMOCTH AJITOPUTMA, HO B HEKOTOPBIX CIy4asX HE MO3BOJISIET
00OWTH JIOKAJIbHbIE MUHUMYMBI PEILICHHSL.

Advanced/Inverse
procedure/Optimize/Full
optimization

BxiatounTe WM OTKIIIOYUTH PEXUM IOJHOW ONTUMM3ALUU
perymspusaropa. JlaHHBIA peXUM HEOOXOIUM €ClId PEIICHUe
MONAJAET B JIOKAJIbHBI MUHUMYM.

Advanced/Cells
summarization

Be3BaTh nuanor oObenMHEHHs sS4YeeK paspe3a (3arpyOsieHus u
CIJIaXXHMBaHUsI pa3pesa).

Advanced/Velocity-Offset
plot

IToxa3zaTth rpa(b 3aBUCUMOCTH  KAXKYIIHUXCA CKOpOCTCﬁ oT
yYAaJICHHA. OTa 3aBHCHUMOCTH ITO3BOJISIET 3aaTb HAYaJIbHYIO

Monenb Uit MHBepcuH =. KolapduumeHT ycraHaBIUBaeT
COOTHOILIEHHE MEX]y INTyOMHOM U y/laJleHUEM.

Advanced/t0 fields

OT00pa3uTh Ha MOJIENN TIOJIE BPEeMEH MepBbIX BCTymwieHu. [Ipu
nepeMeIleH!H o Tabuuue noje OyAeT MEHATHCS B 3aBUCUMOCTH
OT KOOPJIMHATHI BHIOPAHHOTO UCTOYHHKA.

Advanced/Reverse

PaSBepHYTB CCT JAHHBIX IIPH 3aI'py3Ke.

Advanced/Shift

CMecTuTh 110 FOpU30HTAJIM Ha IOCTOAHHYIO BCIMYUHY CCT
JAaHHBIX IIPH 3arpy3Ke.

Advanced/Set weight

YCTaHOBUTH BEC I/ISMepeHI/Iﬁ JJI TCKYIICTO HpO(l)I/IJ'ISI JaHHBIX.

Advanced/ Weight as offset

VYcranoBuTh Bec KaXa0ro Mu3MEpCHUss B COOTBETCTBUU C
PACCTOAHHUEM MCIKAY HCTOUYHHNKOM U IIPUCMHHUKOM ITpHU MHBCPCHUHU.

Advanced/Receiver RMS

Iloka3eIiBaeT 3HAUCHHWE OTHOCHUTCIHLHON HEBSI3KH T KaXXJa0ro
HCTOYHHKA/ IIPpUECMHHUKA.

Advanced/Real
coordinates

topo

OTto0pakaTh peaiabHble IPEBBIIICHUS TPO(UIIS.

Advanced/Extended nodes

JloGaBisieT TONOTHUTENbHBIE Y3JIbI IO KpasiM MOJIENH.

Advanced/Orientation

YcTaHaBiIMBaeT OPUCHTAIMIO MOJICITH M IAHHBIX B paboueM OKHE
B 3aBUCHMOCTH OT CHCTeMbl HaOmiojeHuid (auto), mumbo
npunyautensHo(vertical, horizontal).

Import/Export/Carotage OTKpbITh M TMOKa3aTh (aill ¢ KApOTaKHBIMU JIAHHBIMU H
data cTpaTUrpadu4ecKMMy KOJIOHKaMH.

Import/Export /import | UmmoptipoBaTh B NpOrpaMMy HpPOWU3BOJIbHBIE JaHHBIC WIH
model/data MoJenb. »

Import/Export /Remove data

VYnanuth U3 npoekra rpaduk MoJyd4eHHbIH U3 UMIIOPTUPYEMbIX
JTAHHBIX

Import/Export /Save | CoxpaHHTh apaMeTphl BBIICIEHHBIX B PEIAKTOPE MOJCIH SYCeK.
selection

Import/Export /Load | OTkpeITh (haitn ¢ BBACICHHBIMH SYEHKAMH M BCTaBUTH C
selection TEKYIICH MO3UIMK Kypcopa.

Import/Export /Extract 1d
log

CoxpaHuTh BEPTHKAJIBHBIA MPOPHUIL CKOPOCTEH A 3aJaHHOU
TOPU30HTAILHOM KOOPIUHATBHI.

28




Import/Export /Load 1d log | BcraButh B MOzenb BepTHKaIbHBIA MPO(GHIL CKOPOCTEH M HX
IIPEAECIIOB HA 3aIaHHON TOPU30HTAJIbHOM KOOpAUHATE.

Import/Export/Section file Nmnopt daiin hopmara mporpammsr SectionCor (*.sec).

Import/Export/Output Hactpoliku 3KCOpTUPYEMOTr0 H300payKeHHS
setting
Export ray paths CoxpaHUTh Jy4EBYIO CXEMY B TEKCTOBOM (hopMarTe.

A Dailyl UMIIOPTUPYEMBIX JTAHHBIX JOJHKCH COCTOSTh U3 JBYX CTOJOIIOB: KOOPJMHATA U3MEPEHUS,
3HavYeHue. BepTHKabHOW OChI0 UMIIOPTUPYEMBIX TAHHBIX CITY>KUT MpaBasi OCh IJIaHa TPAPHUKOB.
Hmnoptupyemast Mojeib JOJDKHA cojaepkaThess B (aiiie mpoekra Zond 2D, mpu 3arpyske
KOTOPOTO, TIOSIBUTCSI HOBOE OKHO, coziepikaiiee Monenb. [Ipu nepemenieHnn Kypcopa B 001actu
MOJICTTUPOBAHUS, IOJOKCHUE aKTUBHOW SYCHKU OTOOpa)KaeTcss Ha MoJenu u3 ¢aiiia uMmopra.

“I'opsiuue” KJIaBUIIH

KypcopHble kinaBumu /Kypcop B penakTope | MI3MeHeHue akTUBHOM STYSHKH MOJICIIH.

MOJIENH

Delete /Kypcop B penakTope Mojieny | O4uCTUTh aKTUBHYIO STYEHKY.

Insert / Kypcop B peaakrope mojenu | IlpucBouts  akTHBHOM  sYelike  TeKyImiee
3HA4YEHHUE.

F / Kypcop B pefakTope Mojein | 3auKCHPOBATh 3HAYCHUE AKTHBHOW STYCHKHU.

X / kypcop B penaktope Mozenu | Mcmosnp3oBate MHCTpyMeHT Mmagic wand s
BbIJIEJICHUS 00JIacTH.

\ / Kypcop B pelakTope Mojiesid | Y IaquTh BbLIETICHHUE.

BBepx/BHH3 / Kypcop Ha IIBETOBOH IIIKaje V3MeHNTh TeKylllee 3HaYeHHeE.

Space Paccuurare npsmyro 3azaugy.

ITaneas cTaTyca
ITanens crarycCa IIporpaMmbl pa3ZiCjicCHa Ha HCCKOJIBKO CGKHHﬁ, COACPpKAIINX PA3JINIHYIO
UH(pOpPMaLIHIO:

KoopauHaTsl Kypcopa 1 aKTUBHOM SYEHKH.

ITapameTpbl aKTUBHOM STYCHKH.

PesxuM paboThl peJakTopa MOJIEIH.

Nupukarop nporecca.

OtHOCHUTENbHAA HEBA3KA.

JononHurenpHas uH(pOopMaIus.
Hanpumep, xonuyecTBO H3MEpEHUN U
AYEEK MOJENM WM CTaTyC Ipouecca Ipu
VHBEPCUU

J{uajior HACTPOMKHU CTAPTOBOI MOJe/IH

Tocne co3nanus (aiina naHHBIX «*.ST», €ro clIeayeT 3arpy3uTh ¢ MOMOIIBIO KHONKH &
WM COOTBETCTBYIOLIETO el MmyHKTa MeHIo. [Ipu ycnenrHoii 3arpyske (aiina, nosiBiseTcs 1uanor
HAaCTPOWKM CTapTOBOM MOJIENM, B KOTOPOM Tpeajaraercs BBIOpaTh MapaMeTphl CETH U
HAYaJIbHYI0 CKOPOCTHYIO MOJENb BMEHIAloUieW cpenbl. Takke dTOT JUalor MOXKHO 3arpy3uTh
yepes rinaBHoe MeHro nporpammbel Options/Mesh Constructor (puc.15)
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Mesh constructor |

—Mesh node
% node —2 node

Start 2 0.70

r
[55 || | i B

Modes number Iﬂ MNodes number IR
P4

ki

b ainnLam

|ntermediate nodes |nzrermental Fachor 1.05

v Fegular mesh [ =

Start welocity Ir End welocity |1_ krndz ..... .-"-"i.pph" .....

Puc. 15. Tuanorosoe okuno Mesh constructor.

Ob6nacte Z NOdES ComepKUT OIIMK MO3BOJSIONIME 33aJaTh IapaMeTPhl BEPTUKAIBHOM
cetku Mojenu. IIporpamma aBTOMaTWuYeCKH BBIOMPAET 3ITH IapaMEeTPhbl, PYKOBOACTBYSCh
CIEYIOIIUMU TTPaBUIIAMU

e [yOmHA HWXKHETO CJOS COOTBETCTBYET IIOJIOBUHE PACCTOSHUS MEXKIY
MIPUEMHHUKAMH.

e Uucno cioeB COOTBETCTBYET YABOCHHOMY KOJIMYECTBY YHHKAIBHBIX Pa3HOCOB
JUISL TAaHHOW CUCTEMBbI U3MEPEHUN U HE TIpeBbIIIacT 16.

e Tommuna mocnenyromero cios B 1.05 pa3 GombIiie mpeapaymero.

Start Z / Minimum — ycTaHaBIMBaeT TOJMIIMHY MEPBOTO CIIOS. JTa BEIMYUHA JOJDKHA
NpUOIM3UTEIIFHO  COOTBETCTBOBATh JUIMHE SYCUKHM W YAOBJICTBOPATH  HEOOXOIMMOM
pazpematomieii cnocodHoctu. Ecnu  ycranoBiena omiuss X yKa3plBaeT MHUHUMAIbHYIO
BEPTHKAITBHYIO KOOPAMHATY MOJICIIH.

Maximum - ykaspiBaeT TiyOMHY HIKHEro cios. CreayeT WMeTh B BHIAY, 4YTO
MaKcHUMasbHas TJIyOuHa He JI0JKHA OBITh CIMILIKOM BENMKa, T.K. BIMSHUE apaMeTpPoOB paspesa ¢
TIIyOMHON yMEHBIIaeTCs.

Nodes number — ycraHaBiMBaeT KOJHYECTBO CIIOCB MOzeaH. OOBIYHO JTOCTaTOYHO 15-
18 cnoeB nns ommcaHus MOJENM TMPU HazeMHBIX pabortax. Eciam ycranoBnena ommus X
YKa3bIBAET KOJIMYSCTBO BEPTHKAIBHBIX Y3JI0B MOJICITH.

Incremental number / Intermediate nodes — ycTaHaBIMBaeT COOTHOLICHHE MEKIY
TOJIIIMHON CMEXHBIX CJIO€B. 3HAYEHUSI ATOTO MapaMeTrpa oOBIYHO BHIOMPAIOT B auara3oHe oT 1
1o 2. Ecniu ycraHoBiieHa oniust X omnpesenseT KOTHUECTBO MPOMEKYTOUHBIX Y3IIOB CETH(MEXKIY
MIPUEMHUKAMH).

X — yCTaHaBIIMBaeT BEPTHKAIbHBIE y3IIbI CETH MOJEIH B MOJOKEHUS MPUEMHUKOB. DTy
OTIIHIO Y00HO MPUMEHSITh PH HHTEPIPETAIIUN CKBAKHHHBIX JTAHHBIX.

Regular mesh — BxirodaeT anropuT™ MOCTPOEHHsI BEPTUKAIBLHOW CETH, IMPH KOTOPOM
JIOTIOTHUTEJIbHBIE Y3JIbI BRIOMPAIOTCS U3 YCIOBHS PaBHOMEPHOCTH pa3zOueHus. Onuuio ciexyer
BKIIIOYAaTh B  ClIy4ae CHJIBHO  pa3MyalolIuXcs  PACCTOSIHHM  MEXIy  COCETHUMHU
WUCTOYHUKA/TIPUEMHHKAMH (3TO TOJIOKHUTEIHLHO OTPAXKAeTCs Ha PEIICHWH NMPSMOM W 0OpaTHOMN
3a/1a4n).
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O6nactp X N0des coaep KUT OMIUU MO3BOJISIONINE 3aaTh TTapaMeTPbl TOPHU3OHTAIBHOM
CETKH MOJICIIH.

Minimum — yka3piBaeT MUHUMAaJIBbHYIO KOOPIMHATY MPOMUIIS H3MEPCHUH.

Maximum - yka3plBaeT MaKCHMaJIbHYIO KOOPAUHATY MPOQHIIS H3MEPECHHIA.

Nodes number — yka3piBaeT KOJMYECTBO TOPU3OHTAIBHBIX Y3J0B Mojenu. Ecmu
UCTIONIB3YeTCS CUCTeMa HAaOJIIOJICHUI ¢ OJHOW CKBO)XMHOM (T.e. OJHA KOOPAMHATA X JJISI BCErO
ceTa JaHHBIX) — JAHHAs OILUS 33/1aeT KOJMUYECTBO JOMOJHUTENBHBIX Y3JIOB ClieBa U CIpaBa OT
CKBa)KUHBI.

Intermediate nodes — ycraHaBnMBaeT KOJIMYECTBO JIOMOJHHUTEIBHBIX Y3JIOB MEXKIY
YHHUKaJIbHBIMH ITOJIOKEHUSMH HCTOYHUKOB/TIpHEeMHUKOB Ha mpoduie (0 - 4).

Regular mesh — Bxitoyaer aiaroput™ MoCTPOCHUSI TOPU3OHTAIBHON CETH, IPH KOTOPOM
JIONOJTHUTEIIBHBIE y3JIbl BBIOMPAIOTCS U3 YCIOBUS PAaBHOMEPHOCTH pa3dueHus. Oniuro cieayer
BKIIIOYaTh B  CIy4ae CWIBHO  DPA3IUYAIOUIMXCS  PACCTOSHUM  MEXAYy  COCEIHHUMHU
UCTOYHHKA/TIPUEMHHUKAMH.

Start velocity — yctanaBmuBaeT CKOpPOCTh BEPXHETO CJIOS CTAPTOBON MOJICIIH.

End velocity — ycranaBinBaeT CKOPOCTh HM)KHETO CIIOSI CTAPTOBOM MOJENH. 3HAUCHUS
CKOpPOCTEH POMEKYTOUHBIX CIIOEB HAXOMATCS MyTeM JIMHEHHON MHTEPIIONIALUN MEXY MTEPBBIM
¥ TIOCTICTHHM.

[Tocie HacTpoiKM TapaMeTpoB CETH  HakumaeTcs kHonka Apply, u mnporpamma
HEPEXOIUT B PEKUM PaOOTHI.

CKOppEeKTHPOBATh CETh: 100ABUTH WU yIATUTH IPOMEKYTOUYHBIE Y3IIbI CETH, BHIPOBHSTH
BBICOTY WJIM IIUPUHY SYEEK, MOKHO TAK)KE BOCIIOJIb30BABIIKCH OIIIMSMU B PEIAKTOPE MOJCIH
(noopobno 6 pazoene «llonuconanvrhoe mooenuposarie paspesa

WNHCTpyMEHT MOJMTIOHANBHOIO MOJEIMPOBAHUS MpeJHA3HAUYEH AJis ObICTPOro CO3/1aHus
pa3pesa u3 Ten B GopMe MHOTOYTOJIbHUKOB. [ToMuronanbHbIi BAPHAHT OMUCAHKS MOJIETH CPEbl
crocoOcTByeT 0oJiee CTPYKTYPHOMY €€ MPECTABICHUIO U IPOCTOMY YIIPABJICHUIO 3JIEMEHTAMHU.

Jljis Toro 4TOOBI MEPEUTH B PEKUM MOJUTOHAIBHOTO MOJCIUPOBAHUS HAKMHUTE KHOIKY

E. MaHCJIN HWHCTPYMCHTOB. Hepen Ha4YaJioOM MOJCIHUPOBAHUA CIICAYCT BBI6paTB MMOAJIOXKKY,
MOBEpX KOTOPOM OyHeT CTPOUTHCS MOJENb. JTO YAOOHO IpHU CO3JaHMM MOJENM Ha 0Oasze
pe3ysbTaTOB MHBEPCHHM. B 3TOM cilyyae jydie HpeaBapUTENbHO IMEPECTPOUTh paszpe3 B
BapuanTe Contour-section. Eciu mopenupoBaHue OyneT MPOBOAUTHCSA “‘C YHCTOrO JIMCTA”, TO
THIOCIIe TIepeX0/ia B PeXKUM  MOJICITUPOBAHKE Jy4Ille HCIIO0JIb30BaTh omiuio remove background.
Ka>1<)1},1171 pa3s npu HU3MCHCHHH IMapaMCTPOB MOACIU MOXHO HEPECUUTATb 3HAYCHHA

CHHTEeTHYeCKHX roforpados. Jlis OTMEHBI MOCIEIHEr0 NCHCTBHS HCIONB3yeTcs KHOMKa .
Crenyer OTMETUTh, YTO CTENEHb COOTBETCTBHS MOJIMTOHAIBHOW MOJENU 3aBHCUT OT YaCTOTHI
pa3OMeHnst CeTH MOJUIOKKM Mozenn. YeMm Tymie ceTh pa30OMeHHs, TeM TOYHEE IOIYJatoTCs
pe3yibTaThI.

B pexxume MopenupoBaHHs TOSBISETCS JOMOJHHUTENbHBIN pasmen meHio Modeling u
TUIABAOIIAsl TAaHEIb HHCTPYMEHTOB.

Mento Modeling conepxuTt cinenyromue GyHKInu:

Show background — mokasarp Mo T0KKY IO SJIEMEHTAMHU pa3pe3a.

Remove background — ckpbITh TOAOKKY.

Get values from background — maxmas omust MOXeT OBITH HCITOJIb30BaHa MPU CO3TaHUU
MOJIENIU 10 Pe3yJibTaTaM WHBEPCHH. BHauae HaHOCATCS KOHTYPBI OJUTOHATIBHBIX Te (MOXHO
CO3[1aBaTh TOJIMTOHBI MPSIMO IO H30JMHHUAM TOIOXKKH). Jlamee BBIMONHSACTCS TMpoleaypa
OIIpeJICTICHUs] TTapaMeTPOB OOBEKTOB, MO CPEJHUM 3HAYCHUSIM DJIIEMEHTOB IMOJUIOKKH JISKAIIUX
noj; TenioM. He crieryeT BBIMONHATD pacueT MpsMOM 3a/1a4H JI0 3aIyCKa TJAHHOH MPOLEAYPHI.

Remove all polygons — ynanuts Bce co3aanHbie Tena.

Display ColorScale — moka3piBaTh BETOBYIO KAy, CBSI3BIBAIONIYIO [BET IOJIMIOHA CO
3HA4YEHHEM €ro IapaMeTpa.
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Colors from ColorScale — cBs3pIBaTh LIBET MMOJMIOHA C IIBETOBOM MIKaJIoNW. Eciu manHas
OILXS OTKIIOYEHA, TO MOXKHO 3a1aBaTh [IOJIUTOHAM IT0JIb30BaTEILCKUE 1[BETA.
Exit from modeling mode — BeiiiTH U3 pexrMa MOJICIMPOBAHUSI.

Penaktop monenn»). AJIBTEPHATHBOM HMCIOIB30BaHMs (paiiia JaHHBIX, SBICTCSA CO3/JAaHHE
CHHTETHYECKOW CHCTEMBI HAOJIOJICHUM, MO3BOJSIONIEH  CMOJEIMPOBATh pasIMYHbIE
r€0JIOTHYCCKHE CUTYAIlMH JUIss Haubojiee pacipOCTPaHCHHBIX TOMOTPapHUYCCKHX YCTAaHOBOK
(noopobno 6 pazoene «Mooderuposanuey).

dopMaT OCHOBHOTIO (hailjia JTaHHBIX

[lporpamMmma  mpeACTaBiseT  yHUBEPCATbHBIH  (GopMar  JaHHBIX,  BKJIIOYAROIIHIA
UHPOPMALIMIO O KOOPAWHATAX MHUTAIOUIMX W MPUEMHBIX HCTOYHUKOB/IPUEMHHUKOB, OTMETKH
OTHOCHUTEJIbHBIX MPEBBILICHUI peibeda U COOCTBEHHO 3HAYCHHMS TIEPBBIX BCTYILICHUH.
dopmar nanubix nporpammel ZONDST2D data files (pactumpenune *.ST).

@ails1 JaHHBIX YCIOBHO MOKHO Pa3JeIuTh Ha TpU 4acTu: 1) HaOMOJeHHbIE JaHHbIE, 2)
JlaHHBIE Tororpaduu (eciv TaKOBbIC UMEIOTCS), 3) JaHHBIC MOJIEIH (COXPAHSIOTCS B (aiil mocie
WHBEPCUH MM MOJICTTMPOBAHUS ).

I yactp ¢aiina nanubix: HaOJioneHHble JaHHbIE

IlepBasi cTpoka — CONEPAKUT YHPABIISIIONIME KIIFOUH, YKA3bIBAIOLIME IPOTPaMMe, KaKUe JIaHHbIE
COJIEpXKATCsl B TOM HJIM HHOM CTOJIOIIE.
B «ZONDST2D» npussTHl cienyronme o0o3HaueHus (KI0YH) A KOOPAUHAT UCTOYHUKOB U

IMPUEMHHUKOB!
Wcrounuku Sz Sy Sz (ot anri. Transmitter)
[Mpuemunku RX Ry Rz (ot anri. Receiver)

Y u Z KoOpAMHATHI CJeIyeT BBOOUTh MNpPU HEOOXoAuMocTH. Hampumep, mpu
WCIIOJIb30BAaHUY TUIAHIIETHOW CHUCTEMBbI HAONIOJACHWNA,  CMCIIAHHBIX CHUCTEM W3MEPECHUN
(CKBa)KMHA-TIOBEPXHOCTh)  WJIM  W3MEpeHWuil Ha  akBatopusx  sample with z source,
sample_with_chdata.

IIpu BBOOE Z KOOPAMHAT WMCTOYHUKOB/TIPHEMHHUKOB CJIEAyeT IOMHHTH, YTO
MOJIOKUTEIHHBIC BEIUYMHBI O3HAYAIOT MOTPYKEHUE HWCTOYHUKA/TIPHEMHHUKA OTHOCHUTEIIEHO
MOBEPXHOCTH U3MEPEeHUI (HanpumMep, Mpu HaOIIOACHUSIX B CKBaKUHHOM BapuaHTe (puc.16)).
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Welocity block-zection

1210 85 6 4 -2 0 2 4 6 § 10 12 €&
Puc. 16. Cucrema Ha6J'IIo,Z[eHPII>i CKBA’)KMHA-CKBAXXWHA, CKBAX)KMHA-TIOBECPXHOCTD,
IMOBCPXHOCTb-IIOBEPXHOCTD.
OTpI/II_[aTeJ'ILHLIe KOOpAUHATBI HCIIOJB3YHOTCA TOJIBKO IIPU AKBATOPHBIX HN3MCPCHUAX

(31€ch MOBEPXHOCTHIO U3MEPEHUN CUUTAETCS THO).

Jl1s n13BMepeHHBIX 3HAUYCHUN:

Bpemena niepBoix Beryruienuit (MiaCek) ft

[MorpemrHocTh, WK BeC U3MEPEHUIl 3amaetcs B cToibie ¢ kiodom Weight, onpenensier
Ka4deCTBO H3MepeHHI>i. 3HaueHHs BECOB H3MepeHHI>i JOJI?KHBI OLITH 3alaHbl B IWAIIA30HC OT HYJIA
0 enuHulbl. [lpu OoTCYTCTBUM CBEAEHHMH O MOIPEHIHOCTAX M3MEPEHUi (T.e. IPU OTCYTCTBUU
croubma ¢ kiarouom Weight) mporpamMma aBroMaTrdecky Ha3HAYaeT BeC | KaI0My H3MEPEHHMIO.
BTOpaﬂ U mocjJeayroumme CTpoKu Coacpxar COOCTBEHHO JaHHBIC, COOTBETCTBYIOIIHNEC KAXKIOMY
HN3MCPCHUIO, 3alIMCAHHBIC B TOH Ke MMOCJICAOBATCIIBHOCTHU, YTO U YHPABJAIONIUE KIIHOYU nepBoﬁ
CTPOKH.

Z[anee BBOAUTCA CTOJ'I6CI_[ JAOMOJIHUTCIIBHBIX Y3JIOB FOpI/I30HTaJILHOI>'I CETHN (GCJ'II/I 3TO
HeoOxoaumo). KoopauHata KakIoro HOBOTO y3Jia BBOJUTCA IIOCIHE€ CHUMBOJIa **%*,
I[OHOJ'IHI/ITCJ'ILHBIC Y3JIbl CETH 0OBIYHO BBOJATCA IJId paCIMPCHUA o0macTu MOACJIN 3a KpaﬁHHe
NPUEMHUKH KOCBI WM TIpU HaJWMYUM  PE3KOro penmbeda 3a mIpereaMu  KOCHI
sample_with_ext _nodes.

IT yacte ¢aiiaa nanneix: lannbie Tonorpagun

Ecim mmMerotest nanHble 0 penbede, nanee ciexyeT CTpoka co cioBoM tOpo, a 3arem
CIIHCOK W3 KOOPJMHAT W TPEBBIIEHUH penbeda. PaznuyHbiM MeromukaMm 3afaHus penbeda
COOTBETCTBYIOT CIICAYIOIIHE JIOTOTHUTEIBHBIEC KITIOUH.

tOpO 3TOT KIIOY HCIOJB3YeTCs, €CIIM KOOPIWHATHl MPUEMHHKOB W TONMOTpadHUECKOM
CHEMKH TIPHBEICHBI B TOPH30HTAIBHBIX MPOEKIHX (0pol.

topo~ mpuBeneHue K TOpH3OHTAIBHOW TIOocKocTH (puc.17). KpuBas penbeda
aNmpOKCUMHPYETCS MPSIMON MO METOJy HaWMEHBIINX KBaJIpaTOB, 3aTeM I[TOBOPAYMBACTCS CO
BCEMU TOYKaMHU peibeda 0 COBMAIEHHS C TOPH30HTAIBHOW OCHIO. JTOT CIIOCOO Ciemayer
IPUMEHSATh, KOTAa pabOThl INPOM3BOASATCS BJOJb CKJIOHA C W3BECTHBIMH aOCOJIOTHBIMU
3HaYeHMsIMU penbeda topo2a/topo2h.
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Puc. 17. TlpuBenenue penbeda 1o CKIOHY K TOPU30HTAITBHO TIOCKOCTH.

topo# 3amanue xoopauHat npodwuis o amuHaM (“3meiika”) (puc.18). ['opuzoHTaNBHON
KOOP/IMHATOM IMPUEMHHUKOB B JIaHHOM Cjyd4ae SBJISIETCS PacCTOSIHUE BJOJb KOChl, a He X
IMPOCKI M. X - KOOpAWHATBl MPUCMHUKOB IICPCCUUTBIBAIOTCA W3 OJIWH B TOPU3OHTAJIBHBLIC
npoekiuy. B cienyromeil 3a KIr04OM CTpPOKE, JOJDKHA OBbITh 3amMcaHa MpUBSA3Ka OJHOTO M3
HCTOYHHKOB/IpUEMHUKOB P Ha Kkoce kK Touke Ha penbede. Bropas 3ammch - KoopauHaTa
npueMHHUKa (B JAJMHAX), MepBas 3allCh — COOTBETCTBYIOIIAs el X KOOpJIuHAaTa B CIIUCKE
TOTOTpaPUUECKUX MPEBIMCHHA (0P03.

Puc. 18. IlonoxeHne MPUEMHUKOB C PACCTOSTHUEM MEXITY HUMHU
C Y4eTOM H3MeHeHu# pernbeda (BI0Jb KOCHI).

topo”™ nmaHHBI KIIOY HEOOXOOUM, €CIM JaHHble Tomorpauu M KOOPAMHATHI
MPUEMHUKOB 33/1aHbl B PACCTOSHUAX BAOJb KOCHI {0P04.

Kitoun MoKHO KOMOMHHPOBATH, HATIPUMEP, TaKk tOPO~#.

topow — naHHBIA KJIIOY HCIONB3YETCS €CIU, MPOBOAUTCS HWHTEPIPETAMU JaHHBIX
MOJIyUYEHHBIX MpU paboTe Ha aKBaTOpHsIX (Ha MOBEPXHOCTH BOJBI M Ha JiHE). B »TOM ciydae B
KayecTBE KOOpAMHAT penbeda UCHONb3yeTcs NpoQuib JHA WU JHA MEepeXOAAlero B CYyIIy
(ecnn uCTIONB3YIOTCS cMeranHbie u3MepeHust) (puc. 19). Ilpu 3ToM B 3TOM K€ CTpOUKe uepes
npoben HeoOXOIUMO YyKa3aTh YpPOBEHb BOJABI (OTHOCHUTENBHO 3aJaHHBIX HIKE MPOQPHIIL
KOOpJMHAT JHa (B CHCTEME KOOpPJIMHAT B KOTOpOW 3amaH penbed)), CKOpocTh B BOJAE U
KOJINYECTBO JIOMOJMHUTENbHBIX pa3OMeHuil BoJgHOro cios (2-4). Ilocnennue nBa mapamerpa
MOKHO MEHSTh, HMCHOJb3ysl MEHIO (PYHKIMH TJIaBHOro OKHa mporpammbl Waterl. MoxHo
3a1aBaTh KOMOMHUPOBAHHBIE CUCTEMbI Waler3, Korja U3MepeHHs MPOU3BOJAATCS HA JHE W Ha
MOBEPXHOCTU BOAHOrO ciosi. [l 3Toro creayer BBOAWTH BEPTUKAJIbHBIE KOOPAUHATHI
MIPUEMHHUKOB OTHOCUTENIBHO YPOBHS MPOQUIIS AHA.

Zond geophysical software 34
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Welocity block-section

10 20 3a 40 al 51l o &0 90 100 110 120 130 140 130

Puc. 19. CxopocTtHoii pa3pes, MOIyueHHBIH B pe3yabTare
CMEIIAHHBIX U3MEPEHHI Ha CylIe U aKBATOPHHU.

topo* — B BOJHOM cCiydae JaHHBIA KIIFOY YIIPOIIACT BBOJ JAHHBIX TOIOrpaduu, eciu
KOCa HAXOJIMTCS Ha TIOBEPXHOCTH BOJIBI Water?.

[To yMonuaHUIO B OKHE MOJIEIIH, IIPEBBIICHUS B pelibe)e 0TOOPaKAFOTCSI OTHOCUTEIBHO
HyJIs1, py BKItodeHun onuun Real topo coordinates, otoOpakaroTcs MPEeBBILICHUS, KOTOPbIE
ykazanbl, B (aitie. Ilpu coxpanenuun Grid file ¢ peajgbHbIME NpEBBIICHUAMH B
srcnoprupyemoM daiine omus Real topo coordinates nosmkHa ObITh BKIIFOUEHA.

III yacts ¢aiia ganubix: JaHHble Mogeau

OrmnucaHue MOJICITH CpeJibl HaUnHAeTCsl ¢ KirodeBoro cioBa Model. B nepsoii ctpoke
II0CJIEZI0BATENBHO 3aMMCaHBbI CIIEIYIOIINE TapaMETPhl: CKOPOCTh CPEJIbl, MUHUMAaJIbHASI CKOPOCTh
I[BETOBOM LIKaJIbl, MAKCUMAaJIbHasi CKOPOCTb LIBETOBOH LIKaNbI, KOAQHHUIUEHT TUCTOPCUU
mojenu ¢ penbedom (topo coefficient).

Bropast u TpeTbsl CTpOKa coepkaT CIIUMCKU TOPU30HTAIBHBIX U BEPTUKAIBHBIX KOOPAUHAT
y3JI0B CeTH (JuiiHa N ¥ M).
Crnenyromue N-1 cTpok UIMHHOM M-1 comepkaT MaTpUIly CKOPOCTENH MOJEIH.

Ili1an rpagukos

[Inan rpadukoB cayXUT AJi1 0OTOOpa)KeHHs 3HaAYeHUH rogorpadoB NEepBbIX BCTYIUICHUI
Options/Data/First times u kaxymmxcst ckopocteir Options/Data/Apparent velocity Bmons
npoduiis, B popme rpapuKoB.

B rnaBHOM MeHio mporpammbl Options/Data mMoxHO BbIOpaTh CIOCOO MOCTPOCHUS
rpadukos umu rogorpadsr Hodographs (Puc. 20A), wnu rpaduku Uit ONpeerieHHOro pa3Hoca
IsoOffset (Puc. 20B).
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Puc.20. [Tnansl rpagukos: A. Hodographs b. 1soOffset.

Pabora ¢ muianom rpaduKoB MPOU3BOAUTCS ¢ TOMOIIBIO MBIIITH:

VYBesnn4yeHne OTJEeNbHOrO yyacTKa MM €ro MepeMelIeHNue OCYILECTBISAETCS B PeXXUME C
Ha)KaTOM KHOINKOW (MHCTPYMEHT — “pE3MHOBBIM IPSIMOYToJbHUK). sl BBIIENIEHUS y4yacTKa,
KOTOPbIII HEOOXOAMMO YBEJIWYMUTh, KypcOp MBIIIM NE€PEMEIIAeTCs] BHU3 U BIPABO, C HAXKATOH
neBoit kHonkow (Puc.21A). Jlist Bo3Bpara K nMepBOHAYAIbHOMY MacIITady, MPOU3BOASATCS T€ Ke
JICHCTBUSA, HO MBIIIb JABMXKETCS BBEpX H BieBo (Puc.21B).

A B

Puc. 21. HanpaBiienue IBMKEHUS MBIIIA TPYU U3MEHEHUHU MaciTada.

[Ipy HaxaTuu JI€eBOM KHONKH MBIIIKM Ha TOYKE rpaduka NMPOU3BOIAATCS CIIEAYIOLINE
necTBus:  yOuparoTcs — OCTalbHbIE rpapukd ¥ OTOOpaXkaroTcs  TOJIOKEHUS
UCTOYHUKOB/IPUEMHUKOB  JUIsl aKTUBHOM TOYKM (10 OTIYCKAaHUS KHOINKH  MBIIIH).
PenakTupoBanue M3MEpeHHbIX 3HAUCHUH MPOU3BOANUTCS yTEM MEPETaCKUBAHUS TOUKU Ipaduka
C HaXKaTOW NMPaBON KHOIKOM.

Bbizenenne 0AHOTO M COOTBETCTBEHHO YAAJEHHE OCTAIBHBIX I'pa)UKOB NMPOU3BOIAUTCS
KHOTIKOW MBIIIM C Ha JiereHae ¢ Haxkatod kiasumer SHIFT. Tlpm moBTOpHOM HakaTHe
pOM3BOUTCS oOpaTHas omepauus. s NMpOKpyTKH TpadUKOB MCHONB3YETCs] KOJECO MBIIIH.
s 3TOoro HeoOXOAWMO BBIIETUTH HECKOJIBKO COCEAHMX TpaUKOB (Ha JIeTeHAE) U KPYTUTh
KOJIECO MBIIIN ITIOMECTUB Kypcop Ha jereHay. MHAeKchl aKTUBHBIX I'pauKOB OyIyT MEHSTHCS.
[Ipu HaxkaTHM MpaBOM KHOIKHM MBIIIM Ha TOYKe rpaduka — u3MepeHue OyaeT BBIIEICHO B
Tabmue.

Juanor HaCTPOMKH rpaduxos
Options/Observed(Calculated) graphics.

BBI3BIBACTCA us3 T'JIaBHOT'O MCHIO
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B pexume oTOOpakeHHsT MAHHBIX B BHJIE TIpa(UKOB CYIIECTBYET BO3MOXKHOCTh
WCKIIFOYMTh HEKOTOPBIC M3MEPEHHsS M3 00paboTku, 3amaBas uM Bec (. OtmenpHON M3MepeHHe
MOYKHO UCKJIIOUUTH MPpH HaxaTtuu ALT ¥ J1eBoif KHOIIKM MBIIIN Ha TOYKE rpaduka, Py HAKATUN
npaBoil kHONIKK MbIm ¥ ALT Ha rpaduke, Bce M3MEpPEHHS MPUHAAJICKAIINE dTOMY I'papuKy
Oynyt umerts Bec 0.

[Ipu HaxkaTuu mnpaBod KHOMKKM MbImM ¢ kmaBumed SHIFT Ha ocu wmm rpaduke
HOSBIISICTCA BCIUIBIBAIOLIEE MEHIO II03BOJIAIONIEE BBI3BATH JHAJIOT HACTPOWKM IapaMeTpoB
TAHHOT'O OOBEKTA.

Pepakrop usmepenui

Pemaktop HMCTOYHHKOB/IIPUEMHHMKOB BBI3BIBAETCS C IOMOIIBIO MEHIO  (PYHKIMI
Options/Data editor u ciayXuT A BH3yalHM3alldd CHCTEMbI HAOIIOJCHHNA M H3MEPEHHBIX
3HaueHu. (puc. 22). Tabmmna conepxur 10 cTonbuos:

Sx [Tonoxxenne ncrounuka mo X*.

Sy [Tonoxxenne ncTouHmMKa mo Y,

Sz [TooxxeHne nCToUYHUKA 110 Z*.

Rx [Tonoxxenne mpueMHUKa 1Mo X *.

Ry [lonoxenue npuemMHuKa no Y*.

Rz [Tonoxxenne nmpuemMHuKa 1mo Z*,

ft 3Ha4YeHUE BPEMEHH MEPBOTO BCTYIUICHUS

VK Kaxyimasicst CKopoCTh pacipoCTpaHEeHUS ITPOIOIBHBIX BOJH
pr Wupexc npoduiis u3mMepeHust

Weight Bec n3mepenusi.

* - C nomomnpro mnepekmodyenus omunuu Coordinates/Positions wang Tabnuieill MmoJI0XKeHHE
NPUEMHUKOB ¥ HMCTOYHHKOB MOKHO OTOOpasWTh B JAHHOM OKHE B HCXOIHBIX KOOpPIMHATAX,
KOTOpbIe cojepxarcsi B (aine manHbix (pekum — Coordinates) win B BBIYHMCICHHBIX
TOPU30HTAILHBIX IPOCKIUsX (pexkum — Positions).

ol
Array | Coordinate

£ Sx | Sy | 5z | R= | Ry | Rz | ft | Wk | weight | pr Q
L v} 1] 0] v} 0.2 I 9.56 I 0.2 1 a
L 0 0 0] 4 0 0.3 12,22 0.3 1 W]
i 0 1] 0] 0 0.5 14.89 0.4 1 W]
L 0 V] o] 8 0 0.6 17.22 0.5 1 W]
i 0 1] 0] 10 0 0.7 19.38 0.5 1 W]
i 0 a 0] 12 0 0.8 20,38 0.6 1 [¥]
L 0 1] i) 14 0 0.9 21.38 0.7 1 i)
i 0 1] 0] 16 0 1.2 21.71 0.7 1 W]
i 0 1] 0] 13 0 1.5 22,55 0.8 1 W]
i 0 0 0] 20 0 1.8 23.05 0.9 1 W] |L|

Puc. 22. Tuanorosoe okxo Data editor.
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JlBa mpenmnociaeHuX cToaona, B ciiyyae He0OXOIUMOCTH, MOTYT OBITh OTPEIAKTUPOBAHbI
C TIOMOINBIO KJIaBUATyphl. He cienyer BBOAWTH aOCypIaHBIC 3HAYCHHUs UISI BPEMEH IEPBBIX
BCTyImieHuil. Beca n3mepenuii 3agatorcs B nuanaszone ot 0 go 1.

[Ipu mepememieHur Kypcopa TO TaOJHIlE, TOJIO0XKECHUS HCTOYHUKOB M IMPHEMHUKOB
AKTUBHOT'O M3MEPEHHs OTOOpaKatOTCs HA TUIaHe TPa(UKOB U MOJEIIH.

ITpu Brimrouennoit onmuu Options/Data/Ray paths/Calculated mpu ka oM moaoKeHHH
HCTOYHHUK- IPUCMHUK B OKHC MOACIIN OTOGpa)KaCTCSI CXEMa JIYUCBBIX TpaeKTOpHﬁ, BbBIYUCIICHHAsA
Ha OCHOBE MapaMeTpoB Mojaenu (puc.23).

'£1ZondST2D [newdata.st] - | [m] |1|
File Options Help

= EEd » EW 9

Apparent velocity data, pri

" * D P
1,4 PN o S 2 7.z
1,3 -Z! Data editor =] R
12 Array | IPositions 'I v o+
1,1
P ; s« | osv | se | ome | ome | Re | o | vk | weint | [<] IE s
! ff| |m-e
09] .10 0 0 0 201 0 18 | 23.05 | 0.9 1 P
£ 08 e 5 S 11 0 0 0 221 0 2 243 | 048 1 78
0,7 12 0 0 0 24.1 i 2.3 25,88 0.9 1 V9
0.6 — (M
os] 13 0 0 0 2.1 0 25 | 21754 | 048 1
0] 14 0 0 0 28.2 0 27 | /71 10 1
0,3 15 0 0 0 30.2 0 30 | 3021 10 1
0.2 16 0 0 0 32.2 i 32 3071 10 1
L e — T 0 0 0 34.2 i 35 | 3220 | 11 1 H
20 2 46 8101214 1618 20 22 24 26 2830 3 — | o6
18 0 0 0 3.2 0 38 | 3337 | 11 1
13 0 IIl 0 38.2 0 41 | 3470 | 11 1
— %
20 0 0 0 40,2 0 42 | 3570 11 1 [~ mrt20
— 116
3z
110
320 108
100
-3 045
040
31 085
314 [IE:01)
- ———1 ] %""‘w_\k‘-ﬁ—-‘_‘_ 07s
-312-——————_——_¥% L T T 070
N gy ey o S o T e s e 085
I I = |
-3 ___‘—l“*t‘-::“—&—-—__________ 42547§44%§74 00
I O o T [ — 055
308 iy :—"—-—————-—_aéﬁi 7; . 050
—————_1\:.,:;,___________ | T 47777 T 045
-306 T /,//‘_/’_//////// Tl | 040
o
20 2 4 6 & 1012 14 1618 20 22 24 26 25 30 32 34 35 33 40 42 44 45 48 50 52 54 56 58 60 62 64 66 63 70 72 74 76 78 80 B2 24 86 55 90 02 94 05 06

& 1817 ilo7 [Editing 0% [321/321 [422 points, B37 blocks i

Puc. 23. TIpocMOTp Jy4eBHIX TPAEKTOPHH B PabOUYeM OKHE IPOrPAaMMBI C HCIIOJIb30BaHHEM
nuanora Data editor.

HNuBepcust JaHHBIX

ITocne 3arpy3km ¢ama  JaHHBIX M HACTPOWKH CTApTOBOM MOJENTH CIEAYIOIMIMM IIIarom
HEO0OXO0UMO BBIOpPATh THUI WHBEPCHH W HACTPOUTH MapameTphl. J(uanor HacTpOHKH mapaMeTpoB
MHBEPCHH MOKHO BEI3BAaTh C TIOMOIIBIO KHOIIKH ¢ IUIH IyHKTa MeHio Option/Program setup.

Jlnajior HaCTPOWKHN NapaMeTPOB HHBEPCUH

Jluanor mpenHa3HaueH A HACTPOMKM NapaMeTpoB, CBA3AHHBIX C PEIIEHHUEM IpPSIMOU U
oOpaTHO¥ 3a1a4H.
Default — mpucBauBaeT napamerpam 3Ha4eHHS “TI0 YMOITYAHHIO .

38



Bknanka Inversion npenna3zHaueHa Uit HACTPOMKH apamMeTpoB UHBepcHH (puc.24).

]
W nversion | i Dptinnsl
—Stop criteria
[version ISmDDthness constrained j 7l T
Smoathing factor I':'-m j [T BMS emar |01 b

Focusing parameter

™ Reduction I1 0
Threzhold I':'-EI1 0
G A0 Robust weighting zcheme v
Ilze reference model [
Apply Default Cancel

Puc. 24. Jlnanorosoe okxo Program setup, sxmaaka Inversion

Onuus Inversion ompenenser airoput™, IMOCPEIACTBOM KOTOPOro OYAET peliaThes
oOparHas 3a/1a4a.

PaccMoTpuM pas3niuHble aaropuTMbl HHBEPCHH, HA IPUMEPE MOJCIH CPEIbl COCTOSILCH
U3 HECKOJIbKUX 0JI0KOB (puc.25).

Pacripenenenne mapameTpa B TECTOBOW  MOJENH OTIIMYaeTCs OT PEealbHO
BCTPEYAIOIIETOCST  pacIHpeNeNieHns] CKOPOCTeH YNPYruxX KoyieOaHWH B cpenax, HO ITO3BOJISIET
HAarJSHO TPOAEMOHCTPHPOBATh PA3IUUMS aITOPUTMOB HHBEPCHHU.

a0 100 120 140 160

Puc. 25. TecToBast MOAENb CpeIbI.

JUist TeCTUpPOBAHUS AITOPUTMOB PACCYUTAEM  TCOPETUYECKUM OTKIMK JUI JTaHHOHN
MOJIEJIA Y HAJIOKHUM IISITUIPOLEHTHBIN ITayCCOBCKHM IIYM.

Smoothness constrained — wuHBepcHss 1O MeTONy HAMMEHBIIUX KBaJpaToB C
VICTIOJIB30BaHUEM CIJIXKHBAIONIETO oOlepaTopa. B pesynprare NMpHMEHEHHs STOrO alrOpHTMa
NOJTY4aroT riajakoe (0e3 pe3KuX rpaHMIl) U YCTOHYMBOE pacnpeaeieHue mapamerpoB (puc.26).
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Puc. 26. BoccranoBiennas Mojiesib B pe3yiibTate HHBepcHr Smoothness constrained.

MatpuyHoe ypaBHEHUE MJi1 JAaHHOTO BapUaHTa HMHBEPCUU BBIMJISIAUT CIEAYIOLUIUM
o0pazoM:

(A'WTWA+ £CTC)Am = AW Af (6)

Kak BugHO M3 ypaBHEHHS MpU MHBEPCUU HE MUHUMHU3HPYET KOHTPACTHOCTH MOJIEIH.
JlaHHBI AITOPUTM NO3BOJIAET JIOCTHUYh MHUHUMAJIbHBIX 3HAYEHUM HEBSI3KU. PexoMeHnmyercs
MCIIOJIb30BATh €r0 Ha HaYallbHBIX dTaax MHTepPIpeTalnu, B OOJIbIIMHCTBE CIIY4aeB.

Occam — wHBepcHUs 1O METOAYy HAWUMCHBIIUX KBAJPaTOB C HCIIOJIB30BAHHEM
CTJTXXHMBAIOIIETO OIeparopa M JOMOJHUTEIbHOW MHUHUMH3aIMeH KoHTpacTHocTH [Constable,
1987]. B pesympTare MNpUMEHEHHWs OSTOTO AJITOPUTMA TOJYYal0T Hauboyiee TiaaKoe
pacripeesieHie mapameTpos (puc.27).

a0 60 80 100 120 140 160 180 200

Puc. 27. BoccTaHoBieHHas MOZieNb B pe3yibTare nHBepcun Occam.

MarpuuHoe ypaBHEHHE /I JAHHOIO BapHaHTa WHBEPCHH BBIMJIAUT CIEIYIOIIUM
obpazoM:

(A'WTWA+ .CTC)Am = ATWT Af — 1CTCm @)

CrerneHp TNMagKOCTH PE3yJbTHPYIOIICH MOJETH IMPSIMO MPOIMOPLHUOHATbHA 3HAYCHUIO
Smoothness factor. Ciaeayer OTMETHUTh, YTO CIHMIIKOM OOJBIIUE 3HAYCHUS MapameTrpa MOTYT
HPUBECTU K YBEIUYCHHIO HEBSI3KH.

Marquardt — kjaccu4ecKuil alropuT™M UHBEPCHHU 1O METO/Y HAMMEHBIINX KBAJIPATOB C
perynspusainueit gammupyronmM tapametpom (Ridge regression) [Marquardt, 1963]. Ilpu
MaJIOM KOJIMYECTBE MapaMeTpoB pa3pesa, alTOPUTM MO3BOJISIET MOIyYaTh KOHTPACTHYIO MOJIEINh
cpensl (puc.28).

a0 60 80 100 120 140 160 180 200

Puc. 28. BoccTanoBneHHas MoJiens B pe3ynbTare nHBepcuu Marquardt.
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MarpuyHoe ypaBHEHHE Ui JAHHOTO BapUaHTa HWHBEPCHUU BBITJSAUT CIEAYIOUTUM
oOpa3zom:

(ATWTWA+ 11 JAm = ATWT Af ®)

HeocTopoxHOe HCIONB30BaHKUE JaHHOW MOJM(HKAIMA WHBEPCHH MOXET MPHUBECTH K
MOJIYUYEHUIO  HEYCTOMYMBBIX  pPE3YJIbTaTOB WM  YBEIWYCHHUIO CPETHEKBAIPATUYECKOTO
OTKJIOHEHHUS, TO €CTh PACXOKICHUIO AJITOPUTMA.

Jlyume Bcero mpumeHsath Mertox Marquardt, kak yrouHsifommid (s YMEHBIICHHS
HEBSI3KH), MOCJIE MPOBEICHISI HHBEPCUHU C MOMOIIbIO airopuTMoB Smoothness constrained miu
Occam.

Focused — wuHBepcHs 1O METOAY HAMMEHBIIUX KBAIPaTOB C HCIOJIb30BAaHHEM
CTJIAKUBAIOIICTO OIepaTopa W JOMOJIHUTEIbHOU (POKYyCHpOBKOM KOHTpacTHOCTH [Portniaguine,
2000]. B pesymprare MNPUMEHEHHS JTOrO0 QJITOPUTMA IOJYYalOT KYCOYHO-TJIAJIKOE
pacrmpenenenue napaMeTpoB, TO €CTh MOJIENb, COCTOSIIYIO M3 OJIOKOB HMMEIOUINX MOCTOSTHHOE
comnporuBieHue (puc.29).

40 &0 &0 100 120 140 160 130 200 220

Puc. 29. BoccranoBiieHHas MO B pe3yibTare uHBepcuu Focused.

MarpudHoe ypaBHEHHE Uil JaHHOTO BapHaHTa WHBEPCHUU BBITVIIAUT CIEIYIOUIM
obOpazoM:

(A'WTWA+ £CTRC Jam = A'WT Af — £CTRCm 9)

Vcnonb30BaHue JaHHOTO BapHaHTa UHBEPCUHU TPeOyeT TIATEeNbHOrO BHIOOPA MapaMeTpa
noporoBoit koutpactHoctu Threshhold. Dtor mapamerp ompeaesser MOPOroBOe 3HAYCHHE
KOHTPAaCTHOCTH COCETHHUX SU€eK, IO JOCTHKEHHIO KOTOPOro IapaMeTpbl ATUX SA4YeeK He
OCPEIHSIIOTCS MEXJy cO00i (TO €cTh CUMTAeTCs, YTO MEXAY SYelKaMu MPOXOIUT TPaHUIA).
3aBUCUMOCTh CTENEHU (MM Beca) OCPEeIHEHHs JBYX COCEJHMX fA4Yeek R; oT mnopora

KOHTPAaCTHOCTH € M KOHTPACTHOCTH MEKIAY dSTUMHU sTYeHKaMH I BRITJISIAAT CICAYIOIUM o6pa30M:

e2

R & r? : (10)

Blocks — mombop mapameTpoB OTAENBHBIX O0NAcTel  pPa3MYAIONIMXCS MO
conpotuBieHu0. OO0JacTH C OJMHAKOBBIM COMPOTHUBICHUEM PACCMATPHUBAIOTCS KaK EIMHBIC
6moku (puc.30).

MarpuuHoe ypaBHCHHE IaHHOTO BapHaHTa MHBEPCHU BBITIISIIUT TaK K€, KaK H IS
anroputma Marquardt:

(ATWTWA+ 2 Jam = AW Af (12)

a0 60 80 100 120 140 160 180 200 270

Puc. 30. BoccranoBnenHas MoJiens B pe3ynbrare nHBepcuu Blocks.
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ANTrOpuTM JydYllle HUCMOJb30BAaTh Ha HTale YTOYHEHUS PE3YJIbTAaTOB IPEIbITyIIHX
metonoB (myumie Bcero Focused), mpeaBapuTeibHO OOBEIUHHMB SUYCHKH B HYXKHBIC OJIOKH C
nomoreio onimu Cell summarization. Ipu BbeIOOpe OTAEIBHBIX OJOKOB BPYYHYIO CIEIyET
UCIIOJIb30BAaTh PEAAKTOP MOJIEIH, BBIIECNSS OTIEIbHbIE O0JIACTH pa3HBIMU IapaMeTPaMHu.
OtnenbHble 0J10KM OyyT BBIIEIEHBI TPAaHULICH BO BpeMs pabOThl ¢ OKHOM JJAHHOTO JIUAJIOTa.

Smoothing factor — ycranaBiuBaeT COOTHOIICHHE MEXIy MHUHUMH3AIMCH HEBA3KU
U3MEPEHUH 1 HEBSA3KH MOJIEIH (HampuMep TIaaKocTh). Jist TaHHBIX ¢ BBICOKUM YPOBHEM IOMEX
WIK JUIS TOTO 4TOOBI MONY4YHUTh OOJiee TJIaJKoe U YCTOMUYMBOE paclpe/esieHne MapaMeTpoB,
BBIOMPAIOTCS OTHOCUTENILHO OOJNBINIME 3HAYEHUs Criakuparomero mapamerpa: 0.5 - 2; mpu
BBICOKOM KadecTBe u3mMepeHuit ucnoib3yrorcs 3nadenus: 0.005 - 0.01. [Tpu 60abmmx 3HAYCHUSIX
CTJI&KUBAIONIETO IapaMeTpa 4Yalle BCEro MOIy4aloT OOJbIINE 3HAYEHUH HEBSI3KUM JaHHBIX
(puc.31). Ucnonp3yercs B anroputMmax uaBepcun Occam u Focused.

0 1
[\ 1 s (-
SD-M -

1004

1504
a a0 100 150

[nB|
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suw

H

100

1504
0 100 1350 200 250 300 350 400 430

Puc. 31. Mogenu, nony4deHHbIe B pe3yabTare nHBepcuu Occam
¢ mapamerpom smoothing factor: 0.01 (A) u 1.0 (b).

PesynbpTupyromas Hepsizka i ciaydas A — 4.5 %, i1 b -6 % .

Robust weighting scheme — sty onmuio crneayer BkIOYaTh €CIM B JAaHHBIX
NPUCYTCTBYIOT OTJEJIbHBIC CHJIbHBIC BBICKOKH, CBS3aHHBIE C CHUCTEMATHUYECKUMH ONIMOKaMU
n3mepennii. Ecnu konudecTBo Opaka B JaHHBIX COTMOCTABUMO C KOJIMYECTBOM KadyeCTBEHHBIX
U3MEPEHUH TaHHBIN aJITOPUTM MOKET HE JIaTh TMOJIOKUTEIBHBIX PE3YJIbTaTOB.

O6nacte Stop criteria coepKUT KpUTEPUH OCTAHOBKU HHBEPCHH.

Iterations — ecnu omius BKJIIOYCHA, TO MPOIECC HHBEPCHH OCTAHABIMBACTCS [0
JOCTH)KEHUH YCTaHOBIIEHHOTO HOMEpa UTEPAIIHH.

RMS error — ecnau omiusi BKIIOYEHA, TO MPOILECC WHBEPCHH OCTAHABIUBACTCS IO
JOCTHKEHUH YCTaHOBIICHHOTO 3HAUCHUS HEBS3KH.

Reduction — ecnu ommust BKIIOYEHa, TO TMPOIECC WHBEPCHHM OCTAHABIUBAETCS TPU
MOBTOPHOM  yBEJIMUEHHHM HEBSI3KM (Ha YCTaHOBJIGHHOE 3HaueHme B %) g JABYX
MIOCJIETOBATEIbHBIX UTEPALIUH.

O6macts Focusing parameters

Threshold — ycranaBnuBaeT moporoBoe 3Haue€HHE KOHTPACTHOCTH COCEIHUX SYEEeK IO
JOCTIDKEHUIO KOTOPOTO TMapaMeTpPhl ATHX SUEEK HE YCPEMHSIOTCS Mexay coboil (To ecTh
CUMTACTCS YTO MEXKIY SYCHKaMM MPOXOJUT TPaHUIlA). 3HAUCHHUS ITOrO Mapamerpa BbIOMpaeTcs
smmupudeckuM mmyreM (0.001-1) (Puc.32). Beibop o4eHb Manoro 3HaueHHs Mapamerpa MOXKET
MPUBECTH K PACXOXKICHUIO aIrOpUTMa (TIPH 3TOM CJIEYeT YBEIHUUTh ero 3HaueHue). CIUIKoM
OoJpITMe 3HAYCHUS TTapaMeTpa MPUBOIAT K ITOTYUSHHIO TIIaIKOTO PacIIpeIeICHUsI.
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b
20 40 60 g0 100 120 140 160 180 200 220
Puc. 32. Mopenu, nmoay4eHHbIE€ B pe3yibraTe nHBepcuu Focused
c mapamerpom Threshold: 0.01 (A) u 0.1 (b).
Sharpness — ompenensier  COOTHOLICHHE  MEXKAY  MHHUMH3anUed  oObema

aHomaseoOpazyromux o0bekToB (0), M MOJIy4YEeHHEM KYCOYHO-TJIAJKOTO paclpelesicHus B
cpene(1) (puc.33). 3naueHust 3TOro napamerpa BeioOupaeTcs mMnupudeckum myrem (0.7).

20 40 &0 a0 100 120 140 160 1a0 200 220

Puc. 33. Mozenu, nonydeHHbIe B pe3ynbTate nHBepcun Focused
¢ mapametrpom Sharpness: 0.8 (A) u 0.2 (b).

Focused filter — ompeznensier Mexanu3M NocTpoeHus Gokycupyromero guiabrpa. Eciu
BbIOpaHo 3HadeHne Own, GuiabTp OyneT CTPOUThCA MO TEKYIIMM MapamerpaMm (B TEKyIleM
pexxume uHTeprperanuu). B cny4ae 3nadenus Other, ucnonesyercs Gpokycupyromuit Guibtp,
TIOCTPOEHHBIHM N0 IpyroMy napamerpy cpeabl. Hampumep, momydeHa Mojenb CONPOTUBICHHUH C
TpaHUIIAMH, COOTBETCTBYIOIIMMH HAIINM TIPEJICTABICHUSM O IapaMeTpax cpeabl. Termeps,
YTOOBI MOJYYUTh MOJIENb MOJSIPU3YEMOCTH B TE€X K€ TPaHHIaX, HEOOXOIMMO NEPEHTH B PEKUM
UHTEPIIPETAlMU JAHHBIX METOJa BBI3BAHHOW MOJSIpU3aliMd U BbeIOparth 3HaueHue Other u
BeIOpaTh 3HaueHue Threshold, coorBercTByromiee mpeamnosaraeMbpiM OCOOCHHOCTSM pa3pesa
HOJISPU3YEMOCTH.

Use reference model — wucmoms3oBaTh CTapTOBYIO MOJEHIb, Kak ampuopHyro. Ilpu
BKJIFOUCHHH JIAaHHOW OIMIMK PE3YJIbTHPYIOIIas MOJEIb He OyaeT CHIBHO OTJIHYAThCA OT
craptoBoii (puc.34). Hcmosiap30BaTh CTapTOBYIO MOJETh MOKHO MPH WHBEPCHU alITOPUTMaMU
Occam u Focused. PacxoxieHre MeXIy CTapTOBOW W Pe3yJIbTHPYIOLICH MOICIBI0 MOXKHO
pEryJIUpOBaTh, MEHSAS COOTHOIICHHE MEXIy MHUHUMH3AIMEH HEBS3KH HU3MEPEHHUH W HEBSI3KH
mMozean. To ecTh YeM HIKe 3HAYeHHE CIUIaKHBAIONICTO MMapamerpa, TeM OOoJbIle MOTYT
pa3IMUaThCs CTAPTOBAst U PE3YIBTUPYIOLIAs MOJIEITb.
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Puc. 34. CraproBas monenb (A), Mo/IeH, MMOTYYCHHBIE B pe3yibTare nHBepcru Occam ¢
ucnons3oBanueM craprooit monenu (b), 6e3 nee (B).

Bropas Briagka Options npenHasHaueHa AJsl HACTPOMKH JOTOJHUTEIbHBIX TapaMETPOB
unBepcuu (puc.35).

[ Program setup x|
W [nversion [ Dptinnsl

—hodel
Cell: grouping v
Min velocity 0.3 -

Layer | Width D [ ]

1 1 _— b & welocity 8.0 -

2 1 2

3 1 3 Smoothress ratio O|1 .0 vI

4 1 4

B 1 5 Precizsion 10 =

] 1 ]

Fi 1 7 - Model style IFIat "I
Topo coefficient 1.00

Apply Default Cancel

Puc. 35. JInanorosoe okao Program setup, sxiragka Options

O6acts Model

Min velocity, Max velocity — ycranaBiuBaeT mpeeisl H3MEHEHHUS TapaMeTPOB MOJICITH
TIPY MHBEPCHH.

Smoothness ratio — onpeaenseTr COOTHOIIEHHWE CTCMEHH  CIUIAXHWBAHUA B
TOPU30HTAILHOM W BEPTHKAIBHOM HampaBieHHsx. J[Is TrOpU30HTAIBLHO-CIIOUCTBIX CTPYKTYP
WCIIONIB3YUTE 3HAUCHMsI HTOro mapamerpa <1, mias BepTUKATBHO-CIOUCTBHIX >1. OOBIYHO, st
3TOTrO MapameTpa, UCrosb3yroTcs 3HaueHus ot 0.2 g0 1 (puc.36).
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Puc. 36. CkopocTHbIe MOJIENIN B pe3yJIbTaTe «IJIaJIKO» UHBEPCUU
¢ mapamerpom Smoothness ratio: 1 (A) u 0.5 (b).

Precision — ycraHaBiMBaeT ypOBEHb TOYHOCTH peCIICHUS OpsAMoi 3amaur. OOBIYHO
noctatodHo 10. TouHOCTh BBRIYMCIECHH MOKHO KOHTPOJIMPOBATH BU3YAJIBHO 1O (hOpME JTyUeH.
Model style — Tun  momenu GnouHast WM WHTEpHoOJsAHOHHAs. 3HaueHwe Flat — xaxmomy
OJIOKY/sTYeKEe COOTBETCTBYET MOCTOSHHOE 3HAYCHHME CKOPOCTH. 3HadeHue Smooth — kaxmomy
y3JIy COOTBETCTBYET ONPEIECIICHHOE 3HAYEHNE CKOPOCTH. 3HAUEHHUE MEXY Y3JIaMU IOJIy4aeTCs
IIyTEM JINHEWHOW MHTEPIOJISALIAH.

Cell grouping — wucnoap3yiiTe 3Ty ONIUIO B ciydae OOibmUX Mojened. Omus
AKTUBHM3UPYET TaOIUIly, TO3BOJIAIOIIYI0 OOBEINHUTh CMEXKHBbIE SYEHKH U TONYyYUTh MEHbIIIee
YHUCIIO ONpeAeieMbIX MapaMeTpPOB MPU WHBEPCHH. B cilydae HCIONB30BaHMS JTAHHOW OIIIAU
KOJIMUECTBO sTUEEK JUIS PEIICHUS MPSMOU 3a/1a4d OCTAETCs MPENKHUM, a KOJHMYECTBO siUeeK IS
WHBEPCHHM yMEHBINAeTcs. B wWjeaiie, KOJMYECTBO MOJOHMPAEMBIX MapaMETPOB JIOJDKHO OBITh
OJIM3KO K KOTMYECTBY JIaHHBIX.

Tabnuna comepxut Tpu cTosdma: B nepBoM (Layer) ykasaH HOMep CIOS HCXOIHOW
mozenu; B TpetbeM (ID) ycraHaBmuBaeTcst HOMEp Cllosi HHBEPCHOHHOM ceTH; Bo BropoM (Width)
HEOOXOIMMO YKa3aTh KOJMYECTBO siUeeK (B TOPH3OHTAIILHOM HAIPABIICHHUH), COJCPIKALINXCS B
KOKIOW sSYEHKM WHBEPCHOHHOW ceTH, MIJisg JaHHOro cios. VHBepcHOHHas ceTh Oyner
M300pakaThCsl B PEAKTOPE MOJIEIH BO BpEMs €€ HAaCTPOWKH. [[BOifHOE Ha)KaTHs JICBOW KHOIKHU
MBI Ha sueiiku B croabie Width mosBomsier 0ObeAMHATH SYEHKH B TOPH3OHTAIHHOM
HaNpaBJICHUU ISl JIaHHOTO CJIOSl, a Ha)KaTWe TPaBOW KHOMKOW - Il JaHHOTO M BCEX
HUKEIeKAIIUX CIIOEB.

JIBoliHOE€ Ha)kaTHWsl JIEBOM KHONKHW MBI Ha sdeiiku B croimbme |D mosBomser
00BeANHSITH STYEUKHN B BEPTUKAJIHLHOM HAINPABJICHUHU, a HAKATHE TPABOM KHOMKOM - JIJIsl JAHHOTO
U BCEX HIDKEIIKAIINX CIIOCB.
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Hwuxe npuBeneHsl npuMepsl TpeX UHBEPCUOHHBIX CETEH: B IIEpBOM, HHBEPCUOHHAS CETh
COOTBETCTBYET MOJENbHOW (puc.26A), BO BTOpPOH, HAYMHAsI CO BTOPOTO CJIOS, SYCHKH
0o0beMHEeHbl B Tpynmbl 1o jaBe (puc. 26b), B TpeThell, HauMHAas CO BTOPOrO CJOS, SUECUKHU
00BEIMHEHBI B TPYIIIBI 110 YE€THIPE sTUeHKH (puc.26B).

0
A

0 20
Puc. 37. Ilpumepsl THBEPCHOHHBIX CETEH.

Topo coefficient — 3agate koapduiueHT nckaxxeHus Gopmsl perbeda ¢ riayounoii(0-5).

0 — pemped KaxkAOro IMOCICAYIOIMIETO CIIOS IOBTOPSET mpeapiaymmii. 1 - penbed

BBIMIOJIAKMBACTCS C TIIYOMHOM, MOCHeIHHMIA caoii — miockuit (puc.38). MckaxkeHHas riyOnHa
paccuMThIBaeTCs 1O CleAyroniei hopmyie:

. max( Topo) — Topo(x

2"(x,2)=Topo(x)+z-| 1+ (Topo) ~Topo(x)

max(z)
rae Topo — npeBbllIeHHe penbeda, Z - r1yOruHa OT TOBEPXHOCTH.

- Tcoeff j : (12)

0 1 2 3 A\_/\/S\_/\
T o AR\ S N L

T Ty T s s L
MMM

TN

Puc. 38. UckaxeHue ciioeB MOAEIHN
¢ ucrosb3oBanueM mapametpa Topo coefficient ot 1 g0 5.

Muagor Cell summarization
Ommus Cell summarization mo3BossieT CriiaauTh WK 3arpyOuTh (pa30uTh Ha OJIOKH)
TEKYIIYI0 MOJIENb. BiiogHas Mojells MOKET OBITh HCIIOIb30BaHa pu uHBepcuu tuma Blocks. B
3TOM Cllydae MPOHM3BOAUTCS MOAOOp Mapamerpa [uisi Kaxkaoro Oioka. Ilepen pa3OueHunem Ha
OJIOKHM JIydIlle BCETO MCTOIB30BaTh (POKYCUPYIOIIYIO HHBEPCHUIO.
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A elocity block-section W
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IBIocks 'l Contrast factor |5 vl
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Welocity block-section

b
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Welocity block-section Wm
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& [3418 i0E | 0% [g7eE7 | Z Puc

. 39. [Ipumep crnaxkuBanus (A) u pazouenus Ha 010ku (B) ckopoctrHo# Moaenu (B) npu
ucnons3oBanuu quanora Cell summarization.

[Mpu ucnonp3oBanuu pexxnma BlOCKS, B 3aBucuMocTH OT mapamerpa KOHTPACTHOCTH
(Contrast factor), mpou3BoauTcsi 00BEAMHEHUE STYEEK CO CXOMHBIMU MAapaMeTpaMu B 00JIaCTH
C TOCTOSHHBIM 3HadeHueM. Omus Start layers 3amgaer HOMep clios, HauMHAs ¢ KOTOPOTO
IIPOU3BOJUTCS JJaHHAs OIleparysl.
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B pexume Smooth, B 3aBucumocTH oT criuaxkuBaromiero (akropa (Smooth factor),
IPOM3BOIUTCS OCPEHEHHE MapaMeTpoB siueek mopenu. Ommust End layers 3amaer Homep crost,
JI0 KOTOPOTO ITPOU3BOAUTCS AaHHASI ONIePALIHS.

Knomnka KOIUPYET MOJYUYEHHYIO MOJIENb PEJAKTOP MOJIEIH.

Pexxumbl ¥ mapaMeTpbl BU3yaau3anuu MoJaesIn

Mogens MokHO oTOOpakats B Bujae sueek Options/Model/Block-section (puc.40A), B
raaKor umHTepnosuuoHHoi namutpe Options/Model/Smooth-section (puc.40B), a Takxe B
BHUJIe KOHTYpHOTO paspeza Options/Model/Contour-section (puc.40B).

Vaizan ook sectin
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Puc. 40. BapuaHTbl 0TOOpaKEHUS MO/ICITH:
Block-section (A), Smooth-section (B), Contour-section (B).

HpI/I JIBOMHOM Ha)XaTHMH MEIIIN B PAa3HbIX o0acTsax p€aaKkTopa MOJACIIN ITOABJIAKOTCA
KOHTCKCTHBIC MCHIO CO CICAYIOIIMMHU OIMIUAMMU:

BepxHsis 001acTh Display model mesh | Vka3ssiBaeT, Hy>KHO i H300pakaTh CETh.
Display objects | Vka3sIBaeT, HYKHO JH H300pakaTh TPAHUILY
border 00BeKTA.
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Display color bar VYka3bIBaeT, HY)KHO JIH H300pakaThb IBETOBYIO

HIKaJy.
Setup BeI3BaTh  quanor  HaCTPOMKM  IapaMeTpoB
MOJCIIH.
Zoom&Scroll BKITIOYHTD PEeKUM YBEITMUYEHUS M IPOKPYTKHU.
Print preview Pacrnieuarate MOaENb.
[IBeToBas mkana Set minimum YcTaHOBUTE MUHHUMAJILHOE 3HAYCHUE IIBETOBOU
IIKAJIBL.
Set maximum VcTaHoBUTh MaKCHUMAaJIbHOE 3HAYCHUE I[BETOBOMU
IIKAJIbI.

Set incremental factor | OnpenenuTs MHUHHMaIbHOE M MaKCHMAaIbHOE
3HAYEHUsT L[BETOBOM IIKAIBI OTHOCUTEIBHO
3HAYEHMs] BMELIAIOLIEH CPEJIBL.

Automatic ABTOMaTHYECKH OIPEAEIUTh MHHMMAJIBHOE U
MaKCHMaJIbHOE 3HAYEHUS LIBETOBOM ILKAJIBI.

Log scale VYcraHoBuTh JsorapumMuyeckuii mMacmrald Ui
[IBETOBOM IIIKAIbI.

Set halfspace value OmnpenenuTh 3HAYCHUE MapaMeTpa BMEIIArOIIeH
CpeJibl.

Set cursor value YcTaHOBUTH TEKYIIEE 3HAYEHUE MTapaMeTpa.

Jlnajor HacTpOiKK mapamMeTpoB Mojenu Setup mpu padore B pekume Block-section u
Smooth-section ommcaun B Ilpunosicenue 5: Juanoe nacmpouxu napamempos mooeiil, B pEKAMe
Contour-section omucan B [lpunooscenue 6: Jluanoe Hacmpouxku napamempos KOHMYPHO2O
paspesa.

[Tpu mepemerieHrH Kypcopa MBIIIH [0 CO3/IaHHBIM B Ipoliecce paboThl ¢ MPOrpaMMOi
OKHaM, B JIEBOM CEKIMM TWaHENIW CTaTyca TJIABHOTO OKHAa IPOTPaMMbl OTOOpaKkaroTCs
KOODP/IMHATHI, COOTBETCTBYIOIIIUE COOCTBEHHBIM OCSIM JIAHHOTO OKHa.

Ot BBIOPaHHOTO pEKUMA OTOOPAKEHUSI MOJICITU 3aBHCHUT JOTIOJHUTEIBHBIE BO3MOKHOCTH
nporpaMMbl. MaTeMaTHYeckoe MOJEIMpPOBaHHE HEO0OXOAMMO MPOBOIUTH B pekume Block-
section. PacnpenencHue HMHTErPalbHOW UYYBCTBUTEIBHOCTH OTOOPaXKAeTCsl B PEXKUME
KOHTypHOTO pazpesa (Contour-section) - ormus Option/Model/Sensitivity (puc.41B).

B osrom ke pexume Onaromaps omuu Option/Model/dVelocity moxnO paccunrtath u
0TOOpa3UuTh MOJIEJNb MOJTHOTO TpagueHTa ckopoctelt (puc.41b).

JIOCTOBEPHOCTH TOTO MJIM WHOTO y4acTKa MOJENHU OINPEACISIOT MO IUIOTHOCTH JTy4EBBIX
tpaekropuii. C momomipio omnmuu Data/Ray path/Calculated moxHO 0TOOpasuTh cxemy
JIy4eBBIX TPACKTOPHIA, pacCUUTaHHYIO Al AaHHO# Moaenu. Onuus Options/Model/Cut bay ray
TIO3BOJISICT CKPBITh 30HBI MOJIEIH, TI0 KOTOPHIM B PE3yJbTaTe MHBEPCHH HE MPOXOJAT JIyYCBBIC
tpaekropuu (Puc.41A).
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Vo,

W X 0 2 4 6 8 100 12 10 160 1% 200 20 20 260 200 30 320 30 30 38 400 0 40  4E0 40 500 S0 S0 50 550 60 60 60 60 6w 700 a7

W X 0 2 4 6 8 100 10 w0 160 1% 200 20 20 260 200 30 320 30 30 38 400 0 40 4@ 40 500 S0 S0 560 550 60 60 60 60 6w 700

4 2 0 20 4 6 80 10 12 W0 160 180 200 220 240 260 200 0 320 340 WO 3 400 40 40 4E0 480 500 S0 SO 560 S8 60 6 640 660 62 700

Puc. 41.A. CxopocTHast MO/IeNb ¢ PACCUUTAHHBIMU JYYEBBIMH TPAEKTOPUSAMHU U € 00pe3aHHOU
30HOM HEOCTOBEPHOCTH. b. Mojens nosHoro rpaauenTta ckopocrei. B. Pacnpenenenue
WHTETPAJIIbHON YyBCTBUTEIBHOCTH JUJISl TaHHOM MOJIEIIN.

CoxpaHeHue pe3yJbTaTOB HHTEPINPETALUU

Pesynprar uwHTepmperanud npoduas  JaHHBIX  XpaHWTCs B (aitme  ¢dopmara
«ZONDST2D» (pacumpenue *.ST) (nodpobno 6  paszoene «Dopmam ocHo8HO2O ¢haiiia
Oannvixy). B aToM (aiiie cOXpaHsIOTCSA MMOJEBbIe TaHHbIC, 3HAYECHHS OTHOCHTEIBHBIX BECOB
U3MEPEHUI M TEKyIas MOJIEIb cpelsl. IIpu mocienayromeil 3arpyske, Ui CO3MaHHUsS MOIETH
CpeJibl, HCIIOBb3YIOTCS JaHHbIE U3 (aiiia.

CoXpaHHTh Pe3yabTaT HHTEPIIPETANH, MOXKHO HaXaB KHOIKY H nanemn HHCTPYMEHTOB
WK COOTBETCTBYIOIIUI € MyHKT MEHIO. B MOsIBUBIIIEMCS TUaiore, TakyKe BO3MOXKHO BBIOPAThH
dbopmar naHHBIX, I coxpaHeHus HabmoaeHHbix (Observed) niu paccuntannbix (Calculated)
JUTS TEKYIIEH MOJIeNu, 3HaUCHUI BPEMEH MEPBBIX BCTYIUICHUH, a Takke u3obpaxenuii(Model,
WorkSheet) B popmarte *.BMP B HeoOxoaumom maciirabe. Macmirab u300pakeHHsT MOYKHO
HACTPOWTH ¢ moMolipio auanora Options/Import/Export/Output settings (onucan 6 pazoene
«Hmnopm u sxcnopm OanHvIX).

Zond project data CoXpaHHUTh H3MEPEHHBIE 3HAYCHUS U TEKYITYIO MOJEIb CPEIbI.
Zond calculated data CoXxpaHHUTh pACCUNTAHHBIE 3HAYCHUS.

Zond observed data CoXxpaHHUTh H3MEPEHHBIC 3HAUCHHS.

Worksheet CoxpaHuTh TpH rpaduyeckue cekiuu okHa B hopmate BMP.
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Model CoxpaHHUTh HWXKHIOIO TpapHUUECKyl0 CEKIMI0 OKHa B (opmare
BMP. Jlns wHacTpoiiku MacmTaba M300paK€HUs  Clenyer
ucnonp30Bath auanor Output settings.

Program configuration CoXxpaHUTh TapaMeTphl MPOrPaMMBI.

Zond model with | CoxpaHuTh pacCUMTaHHBIC 3HAYCHHS U TEKYIIYIO MOJCIb CPEJIbI.

calculated

Grid file Coxpanuth gaT-(haiia MOJIEIH.

Section file CoxpaHHTh TEKYIIYI0 Mozeib B popmate SectionCorrector.

HNudpopmanus o npoexre

Project information x|

nical points number: 36, External nodes number: 0, MinfMax points offsek: 0, 3,
Mumber of daka; 550, Percent of bad data: 0, Mumber of data spacings: 48,
Mumber of topography points: 0, Forward modeling cells number: 442, Inversion parameters number: 442,

Puc. 42. Jlnanorosoe okuo Project information.

[TocMoTpeTh HH(OPMALHMIO O TEKYIIEM MIPOCKTE, MOXKHO HaXKaB OILHUIO INIABHOTO MEHIO
nporpammbl  File/Project information, B  oTkpsiBaromeMcsi OKHE IOCIEIOBATEIBLHO
oToOpaxkaeTcs cieayronas HHGOopMarys:

Uncial points number KomnuectBo YHUKAIbHBIX MOJIOYKEH U
NUTAONICH JIMHUK MM UCTOYHUKA/TPUCMHHKA

External nodes number KoyimyecTBO MOMONHUTENBHBIX Y3JI0B MOJCIH
10 KpasiM

Min/Max points offset MuHUMaBHBIH/ MaKCUMAIIBHBIN Pa3HOC

Number of data KonnuecTBo n3MepeHuii

Percent of bad data [IporleHT HE KaYeCTBEHHBIX JaHHBIX (OT
o0111ero yucna)

Number of data spacings KonnuecTBo yHUKAIBHBIX Pa3HOCOB

Number of topography points KosmdecTBo n3MepeHuii Tonorpaduu

Forward modeling cells number KomndectBo  si9eek  MCHOIB3YyEeMBIX  TIPH
pelICHUHU MPSIMOH 3a1a4u

Inversion parameters number KonnyecTBO  sfyeek  HMCHOJIB3YyEMBIX  IIPU
pelieHrr 0OpaTHOM 3a/1auu
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HNMnopT ¥ 3KCIOPT TAHHBIX

[Ipy HaMMYMKM KapoOTaKHBIX H3MEPEHUH WM JIMTOJIOTMYECKUX KOJIOHOK HMX MOXKHO
3arpy3uTh B OKHO Mojenu ¢ momomibio ommuu Import/Export/Carotage data (puc.35).
@opmam @atina noopodono onucau 6 pazodene «Quiuoka! HcmouHuk ccoliKu He _HAildeH. ).
[Tpumep B qupekropun - sample_with_bhdata.

Welozity contour-section Y

40 G0 g0 100 120 140 160 180 200 220

Puc. 43. CxopocTHast MOZICITb C HAHECEHHBIMH JTUTOJIOTUICCKIMH KOJIOHKAMH.

Import model/data sto ommus mo3BosseT 3arpy3uTh Mojaeiab ¢opmara *.ST u aApyrux
uHTeprperannoHHbix nporpamm nakera ZOND B otaensHOM okHe (puc.44). DTa omuusi MOXeT
OBbITh, HAIIPUMEp, MOJIE3HA MPH COMOCTABJICHHH PE3YJIbTATOB HA COCEIHUX MPOPUIISX WU MPH
KOMIUIEKCHOW MHTEPIPETALNH JaHHBIX PA3IMYHBIX METO/I0B. Eciy B KauecTBe MMIIOPTUPYEMOTO
¢aiina ucmonb3oBaTh AByKoJoHOUHBIA XY (aiin ¢ pampupenuem *.dat, To B OKHE C
pacueTHBIMM  JaHHBIMH  OTOOpasuTcs  rpadK  NPUBS3aHHBIA K  TpaBOd  OCH
sample_with_exported_graphic.

Z'ZondST2D [EEEte.ST] =10f x|
File ©Options  Help
= = B M o [ ~1

Fps, x
71 DARKLEELST S [l yelosity block-szction

Y oo
Yin
: 10
. :
: 12
: 14
| 18 ’
»- |
_ 18
20 :
fc) IS R, !
42 40 8 6 4 2 0 2 4 & & 10 12 ¢

10
2 40 & & 4 -2 0 2 4 6 & 110 12 2

[=1

& BMABZ22 celld14 cal 222 1P | 0% |o305 | 4
Puc. 44. PaGouee OKHO MPOrpaMMbl C UMIOPTUPYEMON CKOPOCTHON MOJIEIBIO.

Hcmonms3ys Omimro  Save/Load  selection  MOXHO COXpaHUTh WM  3arpy3uTh
COXpaHEeHHBIN (hparMeHT mMomenu. [l coxpaHeHus: GpparMeHTa HeoOXO0MMO, BKITFOUHB PEXKUAM
0TOOpakeHHsI MOJENIM BHUAE OJOKOB, MCHONB3Ys omimio Selection BbyiennTh MHTEpPECYIONIHA
¢bparmenT u Haxxats Save selection sample with_impmodel.

CoxpaHuTh  WIW 3arpy3uTh BEPTUKAIBHBIA MPOQUIL CKOPOCTEH IS 3aJaHHOMN
TOPU30HTAILHON KOOPIMHATBEI MOKHO rpu oMoy onmuu Extract 1d log / Load 1d log, ITpu
COXPaHCHUH BEPTHKAIBLHOTO MPO(GUIISL HY)KHO B IHAIOTOBOM OKHE 3a1aTh X KoopauHary. [lpu
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3arpy3Ke BEpTHKaJIbHOrO mpodwis Tpedyercs yka3aTh AuMana3oH mo ocu X. DToil omimein
MOYKHO BOCIIOJIb30BaThCsI, HAIPUMED, JJISi CXOJUMOCTH PE3yJIbTaTOB MHTEPIIPETAIH B CIyYae,
€CIIH IPOQHIIS IEPECEKAIOTCSL.

[Ipu HanuuMK anprOpHOI MH(MOPMAIMH CYIIECTBYET BO3MOXKHOCTD €€ MCIIOJIb30BaHus (B
Ka4ecTBe IOJUIOKKK) ¢ momornbio omuuu Import/export/ Section file. Dto moxer ObITh,
HanpuMmep, TeOJIOTHYECKUH WM Te0dJIeKTpUUecKue paspesbl. JJist 3TOro B Auanore HacCTPOHUKH
Mojenu BeiOupaeTcs pekuMm half-space transparency. Ilocne storo 3arpy3uTh Tpaduueckoe
n3o0paxkeHre ¢opmara *.SeC B HeoOxoaumoM Maciurade sample with sectfile. daiin *.sec
UMEET CIICAYIOIIYIO CTPYKTYPY:

1-s cTpoka — Ha3BaHue (aiisia ¢ N300pAKEHHUEM;

2-51 CTpOKa — 4epe3 MpoOet yKa3bIBAIOTCS MOCIEA0BATEIHHO YeThIPe KOOPAMHATHI
JIEBOTO BEPXHETO ¥ HIKHETO MIPABOTO yIila N300pakeHUs

X1Y1X2Y2.

sect.emf

0 0152.4 53.3

B pexume Blocks section 6ymyt otoOpakaTbes Te STUEHKH, 3HAYSHHUS] KOTOPBIX OTIHYHO
OT BMeNIaromie cpepl. Takum 00pa3oMm, MOSBIISETCS BO3MOXKHOCTh MOJICITUPOBATH AaHOMAJIbHBIC
0OBEKTHI OBEPX MOIOKKH (puc.45).

"-....F

o 40 BD &0 100 120 140
Puc. 45. Mogenb B pexxume Block-section ¢ momnoxkoii.

B pexxume Smooth section mnBera moutoKKH U TEKYILEH MOSTH OYAYT CMEITUBATHCS, U
MOYKHO Oy/IeT YBUETh OCOOCHHOCTH JIBYX pa3pe30B OJHOBpEMEHHO (prc.46).

o o 4 B 8O 100 120 140
Puc. 46. Mogesb B peskxume Smooth-section ¢ moamoxKoii.

B pazoene «Owuoka! Hcemounuk ccoliKu He HAUOEH.» ONUCAHbl PA3INYHbIE
BO3MOXHOCTH JKCIOpPTAa KakK JaHHBIX, TaK W pe3yabTUpYyIOUed Monenu. s panbHenien
re0JIOTMYECKON MHTEPIpEeTallud U COCTABJICHUS OTUETHON IpaMKu CYIIECTBYET BO3MOXKHOCTh
COXPaHATh TEKYIIYI0 MOAeNb B nar-gair. Jins mmmopra B npyrue mporpammsl Zond ciemyer
COXpaHHUTh MOENb B (opmare mporpammbl SectionCorrector. Monenb MOXKHO COXPaHUTH Kak
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pacTpoBoe M300paKEHUE OIPENCICHHBIX pa3pelIeHus U pa3Mepa C HCIOIb30BAaHUEM TUAIOTa
Output settings.

J{najior HaCTPON KM IKCIOPTHPYEMOro H300paKeHHs

Juanor Output settings npu BeIKIIOUEeHHON omuuu AutomatiC mo3BoJsieT HACTPOMTH
BepTHKanbHBI Vertical scale, ropusonTaneHbeli MacmTab Horizontal scale, paspemenue
sKcropTHpyemMoro uzobdpakenus Print resolution B dpi u pasmep mpudra Font size (puc.47).

kil

Yertical soale 1: IEEI
Harizontal scale 1: IEEI

Print rezalution 100
Fant zize + IEI 3,
[V iutomatic

........................

Puc. 47. Jlnanorosoe okuo Picture settings.

®opmar (paiiyia JaHHBIX KapoTaka U cTpaTurpaguu

Kaporaxnbie JaHHBIE U IMTOJIOTHYECKUE KOJIOHKH XPAaHATCS B (paidaax onpeaeneHHOro
dopmara. Ilepsuviii mun gaiinog ¢ paciiupeHueM Xt — 370 coOCTBEHHO JaHHbIE, KAPOTAXKHbIE
M autosiorudeckue. Ilpu cozganuu (aiina KapoTa)KHBIX JaHHBIX UCIIOJIB3YETCS ClIEAyoIas
CTPYKTYypa ¢aiina:

[IepBas kKoJI0HKA COAEPKUT TITyOMHY TOUKH 3allMCH (OT MOBEPXHOCTHU 3€MJIM), BTOpas
KOJIOHKA COZIEP’KUT KapOTaXXHbIE U3MEPEHUS. TPEThs U YeTBEPTasl KOJIOHKH COJIEPKAT HYJIH.

Huxe npuBenen npumep aiina kapoTaKHBIX JaHHBIX:

0.5 118.3035394 0 0
1 126.9002384 0 0
15 123.4170888 0 0
2 116.1519574 0 0
2.5 117.240884 0 0
3 111.9424174 0 0
3.5 142.0405875 0 0
4 125.3686538 0 0
4.5 521.0730567 0 0
5 735.5232592 0 0
55 707.7315998 0 0
6 706.3561614 0 0
6.5 725.9945623 0 0
7 722.433627 0 0
7.5 717.0991126 0 0
8 716.9836552 0 0
8.5 725.5024012 0 0
9 722.3551713 0 0
9.5 731.5717173 0 0
10 723.5097884 0 0
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10.5  726.8844987
11 725.962034

115  743.2485878
12 726.4061156
125  734.399887

13 727.9166309
135  116.1921851
14 517.9613065
145  125.3706264
15 111.2952478
155  131.911879

16 107.9217309
16,5  114.9327361
17 134.0939196
175  138.4457143
18 129.1165104

BO00 Welocity contour-s 1350
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20 40 a0 g0 100 120 140 160 180 200 220

Puc. 48. COpOCTHaﬂ MOJCIIb C HAHECCHHBIMU KAPOTAXKHBIMU TUArpaMMaMH.

[Ipu co3nanum daiina ¢ TuTOoIOrMUecCKo HHPOPMaLMell UCHOIb3yeTCs Cielyromas
CTpYKTypa ¢aiina:

[lepBas KoJIOHKA COEPKUT MTYOUHY (OT MOBEPXHOCTH 3€MJIN ) JTUTOJIOTHYECKOTO
ropu3oHTa. BTopyro KolOHKY ciieyeT 3al0JHUTh HYISIMU. TpeTuii cTondell IBET cios Ha
JMTOJIOTUYECKON KOJIOHKE. YeTBepThIi CTONOEI] TUIT Kparlla Ha JIUTOJIOTHUECKON KOJIOHKE.

Huxe npuBeneH cnucok u3 nepBbix 23 KparmoB, KOTOPbIE MOXHO UCIOJIb30BaTh, PU
CO3/IaHHHU JIUTOJIOTUYECKOM KOMOHKH (prc.49).
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Puc. 49. BapuaHTbl IITPUXOBKU JIUTOJOTHUECKON KOJIOHKH.
Huxe npuBenen npumep (aiina ITMTOTOTHYECKUX JaHHBIX.

01013 Kposis 1 cios
41013 Iomommsa 1 cnost
41019 Kposns 2 cnost
1110 19 [oxomursa 2 cnos
1110 27 Kposns 3 crost
16 10 27 ITomomBa 3 citost

Bmopou mun ¢aiinos (pacmmpenue *.crt) — ynpasisitoruuii $aiis, yka3plBarOIi THI
JAHHBIX U CITOCO0 oToOpakeHus. Jlanee cinexyeT onucanue cTpykTypsl ¢aiiina CRT mis
0TOOpayKeHHsI TUTOJOTUYECKUX UM KapOTAXKHBIX JIJIs1 IPOU3BOJIBHOTO KOJIMYECTBA CKBAXKHH.
2280.txt [TepBas ctpoxka - ums (haiisia ¢ JAHHBIMHA KapOTaXka WK JIUTOJIOTHH
ckB2280 Bropas ctpoka - [lonnuck ckBakuHbl (Oy1eT 0TOOpakaThCsl HA CKBAXKHUHE)
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182210100 TpeTbs cTpoKa COEPIKUT YIPaBIISIFOIINE TAPAMETPHI -
3anuce 18 — koopuHATa CKBOXKMHBI HA TIPOQUIIE.
2 - mmpuHa U300pakeHus (B MPOIEHTaX OT JUIMHBI Mpoduisi, 00brdHo 1 - 20).

2 - Tun oToOpakeHus naHHbIX 0 - 3.

0 - xaporaxssle JanHbIe (B BHIE rpaduk); Daiir-mpuvep - carotl.crt

1 - xapoTaxHble JaHHBIE (MHTEPIOJLMOHHAS [BETOBAs KOJIOHKA) IJIsl OTOOPaKEHUS JTAHHBIX UCTIOIb3yeTCs
[[BETOBAS IIKaja paspesa; Dair-mpumep - carot2.crt

2 - JIMTOJIOTHYECKas KojoHKa; Daii-npumep - strati.crt

3 - KapoTaXXKHBIe JaHHBIE (IIBETHAsI KOJIOHKA) [JBETa OTOOPaKaeMBIX JaHHBIX COOTBETCTBYIOT LIKaJIe MOJEIIH, LIBET HA
KOJIOHKE BBIOMPAETCsl B COOTBETCTBHH CO 3HAYCHHEM IIBETOBOI IIKaJIbI MOMEIH;

1 - TTapameTp HOPMHUPOBKH JAHHBIX KapOTKHBIX quarpamm 0 - 2.

0,1 — st BceX JaHHBIX HCIIONB3YETCS OOt MUHIMYM H MaKCUMYM;

1,2 - BBIYECTh M3 KaXI0H KapOTaKHOM THarpaMMBbl ee CpeliHee 3HaYCHHE;

0 - Mnpekc meToa KapoTaxa (eciau HeoOX0aMMO 0TOOpakaTh OJTHOBPEMEHHO HECKOJIBLKO THITOB
KapoTaxa, cJeyeT BBECTH HHICKCHI T Kak10ro u3 MetonoB) 0 — N-1, rae N — KoJu4ecTBo
METO/IOB.

1 - et rpaduxa.

0 - Macmtab gansbix sorapudmudeckuii 0, muHeiHbIH 1.

0 — BepTukalibHOE CMEIIIEHHE CKBaXKMHBI OTHOCUTEIIBHO 3EMHOM MOBEPXHOCTH.

3246.txt OIMCaHUE CIEAYIONIEH CKBaKUHBI HA TIpoduIie
ckB3246
1022210100

Jliist co3manust (hailiioB ¢ TAaHHBIMH JIUTOJIOTHH PEKOMEHIYETCS HCIIOIb30BATh
nporpammy BHEeditor. Ckauath nporpamMmy MOkHO Ha caiire http://zond-geo.ru.

_iaix
§ mmEn N
=@ =[x|+[=] o|e|e] | P fET |
N H | 2 C v
1 os | o5 ||]]] 1]
2 23 28 s 5]
3 0.2
34
4 6.3
5 0.7 4
6 | 010 | 101 ]
=B |
?_
8_
9_
109
11
129
0 0 40 &0 &0 100 120 140 160 180 200 220 240 260
243.1 -0.1 7

Puc. 50. Pabouee okno nmporpammsl BHEeditor.

MoaeaupoBanue

MonenupoBaHie — BaXHBIN Ipoliece, MpeABapsAoIni nojaesble padoTsl. OH MO3BOJISAET
BbIOpaTh ONTHUMAaJbHBIE MapaMeTpbl CHCTEMbl H3MEpPEHUH [UIsl pelleHUsT TOCTaBICHHON

reojoruueckoi 3agaun. Boopyxusinch anpruopHoil nHdopmanueidr 06 00beKTe UCCIEI0OBAHUM,
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MHTEPIIPETATOP MOXKET MPOMOJIEIUPOBATh PA3IUYHBIE TEOJOIMYECKHE CHUTYalluH, IUIAaHUPYS

reopusnyeckre padoTHI.

[Tpsimas 3amaua cericMoTomMorpaduu

B mporpamme peanu3oBaHbl TpU BapuaHTa peELICHHsS MPsSMOIl 3aaayu, T.e. pacyera
TPAaCKTOPUM CEHCMUYECKMX JIydeld B IIPOM3BOJIBHOM JBYMEpHOH cpene. Tunm anroputm
KoHTpoJupyercs omieir Model style B okHe HacCTpoeK TJIaBHOTO MOJTYJIS.

B mepsom ciyuae (Velocity in cells), cpena pa3bura HaGopom sideek ¢ 3agaHHOMR
MOCTOSIHHOM CKOPOCThIO. DTO O3HAYaeT, YTO JIyd MPOXOJIUT BHYTPH SUYEUKU C MOCTOSIHHON

CKOpOCTBIO. JIaHHBIN aNropuT™M NPOAYLUUPYET HAUMEHEE TIIAIKOE JIy4E€BOE MOKPBITHE.

Bo Bropom Bapuante (Velocity in nodes), cpena pa3bura HaOOpOM y3JI0B ¢ 3aJaHHOMN
CKOpPOCTBIO, MEXJy KOTOPbIMHM €€ 3Hau€HUe MEHsETCs JMHEHHO. DTOT crnocod umeer Oosee
[JIQJKOE JIy4eBO€ TMOKPBITHE 110 CpPaBHEHHIO C NpeslaymmM. Hekoropyroo mpobiiemy
NpeCTaBIsieT 0OpaTHBIN MEePexo]l OT 3HAYCHUH CKOPOCTEH B y3Jax K sIMEUCTON Monenu (mmocie
uHBepcuu). [laHHas mpouenypa cCierka CriakKHBaeT 3HAYEHUS CKOPOCTEH U yBEJIUYMBaeT
HEBS3KY.

Tperuii ciocod (Wide ray) peanusyer Haubosee GpuU3MYHYIO MOCTaHOBKY 3amaun. OH
UCTIONIB3YeT KOHICIIMIO pPACHIMPSIOMIErocss C TIyOMHOM Jyda. OTO O3Ha4YaeT, 4ro TpHU
NPOXOXKJICHUN Yepe3 Cpelly paAuyc “KaHajla” pacUIMpsieTcs U 3aXBaThIBaeT Bce OONBIINI 00beM
¢ TIyOMHOM. Slueiiku pacrnonoKeHHbIe OJIMKe K LIEHTPAIbHOMY JIyuy “KaHaja” CUJIbHEEe BIMSIOT
Ha CPEIHIOI CKOpPOCTh ‘“KaHaia” Ha ydacTKe MyTH. OJTOT crnoco0 uMeeT Haubolsee riajikoe
Jy4eBoe MOKphITHE. [IBE HOMOIHUTEIBHBIC OMIMKA KOHTPOIUPYIOT NaHHbie anroput™ (Ray radius
settings): HauanbHBIN paguyc “kaHana” (y HOBEPXHOCTH) U OTHOCUTEILHOE YBEIUYCHHE pauyca
Ha MaKCHMAaJIbHOM Tri1yOuHE (T.e. CKOPOCTh pacIIMpEHHs Jiyya C TIIyOMHOM). DTH mapaMmeTpbl
BBIOMPAIOTCS DOMIUPHYECKH. BapwaHT pemeHuss ¢ pacmupsommMcs JydoM Hamboiee
CTaOWJIBbHBINM, MMEET JIyyllee MOKPBhITHE, HO HY)KJIAeTcsl B HacTpoilike “kaHana”. Kpome Toro
UMeeT TOT K€ HEIOCTaTOK, YTO M NPEeAbLAYIIHUH Ccrmocod, CBS3aHHBIM CO CIVIaXKMBAaHUEM

CKOPOCTEH MpU NMepexoie K SYSUCTOU MOJIEIH.
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Omuus Precision KOHTpONMPYET TOYHOCTh BBIYMCICHHUN UI BCeX Tpex crmocobos. OHa
YCTaHaBIUBAET KOJUYECTBO IMPOMEKYTOUHBIX BBIYMCIUTEIBHBIX Y3JIOB MOJIENH, TO €CTh
ompeiesieT TOYHOCTh B pa3MepHOCTH JUTHHBL. OObr4HO noctaTtouHo 10-20 y3710B ISt TOUHOTO
pemenus 3aaaun. Cienyer OTMETUTh, YTO CKOPOCTh BBIUMCIECHUIN HAMPSAMYIO CBsi3aHa C JAaHHBIM

napameTpom. To ecTb yeM BEIIIIE CKOPOCTb, TCM HHUIKE TOYHOCTD.

Co3aaHue CHHTETHYECKOH CHCTEeMBbI HA0JI0eHHH

OxHO pa30MTO Ha TPU YacTH: rpad OTOOPaKEHHUS MO3HMIUN HUCTOYHUKOB/TIPHUEMHHUKOB
(creBa), TabaMIa KOOPAUHAT MCTOYHHKOB/TIPHEMHUKOB (CIIpaBa BBEpXY) U TAOJIUIIA TEKYIIETO
rogorpada (cmpaBa BHHU3Y), B KOTOPOW OTOOpa)kaeTcsi CIUCOK Tap WHAEKCOB HCTOYHHK-
npueMHUK (puc.51).

I'pa¢ mpenHazHadeH I OTOOPaKECHUSI YHUKATBHBIX O3UINI HCTOYHUKOB/TIPHEMHUKOB
U HMX MHJIEKCOB. 3/1€Ch OCYLIECTBISETCS BbIOOp (C IMOMOINBIO MBIIIM) HCTOYHUKOB H
NPUEMHUKOB. AKTHBHBII HCTOYHHMK H300pa’kaeTcsi KPacHbIM CBETOM, NPHEMHHUKH TEKYIIEH
IPYIIIbI CHHUM.

B Tabmmiie xoopAMHAT COAEP)KAaThCs TOPU3OHTAIBHBIE W BEPTHKAIBHBIE KOOPAWHATHI
HCTOYHUKOB/TIPHEMHHUKOB, KOTOPhIE MOXKHO OTPEIaKTHPOBaTh. [Ipy HakaTWW MPaBOW KHOMKU
MBIIIN Ha S4YelKe TaONUIBl MOXKHO 3a]aTh MpPUpAIIeHHe KOOPIMHATHI JJISI BCEX MOCIETYIOMNX
sTYEeK.

Tabmuma texymero rogorpada COAep>KUT MHACKCH NCTOYHHWKA W TPYIITBI IPHEMHHUKOB
JUI aKTUBHOTO Tojorpada, KOTOpble MOXKHO OTpeJakTHpoBaTh. IIpu HempaBHILHOM BBOJE
MHJICKCOB OHU ITOJICBEYMBAIOTCS] KPACHBIM.
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Puc.51. Okno nporpammel Create synthetic survey

[Tanenb UTHCTPYMEHTOB CIYKUT JJIsE OBICTPOTO BBI30BAa HAMOOJIEE YaCTO MCIOJIb3yEMbIX B
nporpamme GyHkiuil. OHa CONEPKUT cieayomre GyHKIMOHATLHBIE KHOMKHU (CJIeBa - HApPaBo):

+

=

OTKpBITB (ailsl ¢ KOOPAUHATAMU UCTOYHUKOB/TIPUEMHHKOB.

gh F

Jlo0aBUTh HOBYIO TO3MIMIO HCTOYHWKa/mpueMHuKa. HoBas  mo3uims
oTtoOpakaeTcs B JIEBOM rpad)e OKHa, KOOpIMHAThI B BEpXHEH TabiuIle crpasa.

VY aanuTh TeKymyto (B TaOJIUIIE) MO3UIINIO HCTOYHUKA/TIPHEMHHUKA.

Bxutounts pexxuM BbIOOpa TEKYLIEro MCTOYHUKA. BpIOOp MO3MIIMU UCTOYHHKA
JUIsL TeKyIIero rojaorpada ocyllecTBIsSeTcsl Mblliblo B jeBoM rpade. ITocne
BbIOOpa UCTOYHMKA NTPOrpaMMa MEPEKITI0YaeTCs] B peKUM BbIOOpa MPHUEMHHUKOB.

BxmrounTs pexkum BbIOOpa TEKyIIero mnpuemMHuka. Bwpibop mnpuemHmka ist
TeKyIliero rojporpada ocymecTBIsieTcsl MbIblo B JeBoM rpade. Eciu BeiOop
ocymiecTBisieTcss ¢ Haxkatod kHomkod SHIFT, To B HmkHIO Ta0mHIy
n00aBysieTcst HoBasl mapa (MCTOYHUK/ MPUEMHHUK), HHAYE TEKYIIeMY MPHUEMHHKY
MIPUCBANBACTCSI HOBAsI MO3UITHSI.

L

Jlo6aButh HOBBIN ronorpad. Ilocne nobasieHuss mporpaMma MepeKIOYaeTcs B
pexuM BbIOOpa MpueMHUKOB. BiOop Tekyiero rogorpada ocymecTBiasieTcs: BO
BCIUIBIBAIOIIIEM CIIMCKE CIIPABa.

VY aanuTh TeKymmii rogorpad.

BcemupiBaromuii ciucok it BBIOOpa TEKYIEro roaorpada.

Jlo6aBuTh mapy KCTOYHUK/TIPHEMHHK B Toj10rpad (B HIKHIOK TaONIHUILy).

-

VY 1anuTh TEKyIIyro napy UCTOYHUK/IPUEMHHUK U3 rojorpada.
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¢ | BouienuTh rpynmy mno3uuui MPHUEMHHUKOB, KOTOpble OyAyT 1o00aBieHBI B
TeKyluii ronorpad. Beiaenenue ocymecTBisieTcsi B paBoM rpade pe3sHHOBBIM
IPSIMOYTOJIBHUKOM C IOMOUIBIO MBIIIIH.

Beigenute rpynmy no3uuuid  IIPUEMHHUKOB, KOTOPBIE 3aMEHAT TEKYIIHUU
rogorpad. Beinenenue ocymecTBisercs B IpaBOM TIpae  pPe3UHOBHIM
IIPSIMOYT'OJIBHUKOM C IIOMOUIBIO MBIIIH.

. | Be3BaTh BCIUIBIBatOIee MEHIO (DYHKIIMH aBTOMATHYECKOTO CO3aHHs CHCTEMBI
rogorpados.

Select all positions — BeiOpars Bce MO3UIMH, KPOME IO3HMIMH HCTOYHHMKA B
rogorpad.

Deselect all positions — Y nanuts Bce npreMHHKH U3 rogorpada.

Create full array — Co3mare cucremy HaOMIOACHUWHA, B KOTOPOH HCTOYHHK
HAXOAUTCSA B KaXKIOW MO3MIMH, H KaKJIOMY HCTOYHHKY COOTBETCTBYET IpyIIa
U3 BCEX OCTAIbHBIX IPUEMHHUKOB.

KonupoBats uHAEKCH MPUEMHUKOB TEKYIIEro rogorpada B Oydep.

3arpy3uTh WHICKCHI MPUEMHUKOB B TEKYIIHH roxorpad u3 oydepa.

[lepeiiTu B pesKUM MOJICTHPOBAHUS.

| e

ITocne co3maHusi CHHTETUYECKOH CHCTEMBI HAOMIOACHUN Ha)KMMAaeTcs KHOIKA I:I$ u
MOSIBIISICTCS TUAJIOT HACTPOMKH MapaMeTPOB CETH, IO 3aBEPIICHUIO pPaOOThI KOTOPOTO Ha MaHEIn
MHCTPYMEHTOB TJIABHOTO OKHA INPOTPaMMbl, aKTUBU3UPYIOTCS (YHKIMOHAJIbHBIE KHOMKH IS
paboThl ¢ JaHHBIMU, U B MPABOIl CEKIMU MAHENIU CTaTyca MOSBISETCS KpaTkas uHpopManus o
JOTAHHBIX U MOJCIIN.

[Tpu mepemernieHny Kypcopa MBIIIM IO CO3JIaHHBIM B TpOIecce pabOThl C MPOrpaMMoi
OKHaM, B JICBOM CEKI[MM I[IaHEJIW CTaTryca [IJIaBHOTO OKHA MPOrpaMMbl OTOOPaKarOTCs
KOOPJMHATHI, COOTBETCTBYIOIINE COOCTBEHHBIM OCSM JAaHHOTO OKHA.

IHoauronajgbHOe MOAEJUPOBaHNE pa3pe3a

WNHcTpyMEHT MOJMIOHANbHOIO MOJEJIMPOBAHMS MpeJHa3HaYeH AJisi ObICTPOro CO3/aHus
paspesa u3 Ten B popMe MHOTOYroJIbHUKOB. [1oIMroHaIbHBIA BapUaHT OMUCAHUS MOJAETH CPEJibl
crocoOcTByeT 0oJiee CTPYKTYPHOMY €€ MPECTABICHUIO U TPOCTOMY YIIPABJICHUIO 3JIEMEHTAMHU.

Jlist TOro 4yToOBl MEPEUTH B PEXKUM MOJIUTOHAIBHOTO MOJICIUPOBAHUS HAXKMUTE KHOIKY

E. MaHCJIN HWHCTPYMCHTOB. Hepen Ha4YaJioOM MOJCIHUPOBAHUA CIICAYCT BBI6paTB MMOAJIOXKKY,
MOBEpX KOTOPOM OyHeT CTPOUTHCS MOZENb. JTO YAOOHO IpHU CO3JaHMM MOJAENU Ha Oasze
pe3ysibTaTOB MHBEPCHMM. B 3TOM cilyyae jydine HpeaBapUTENbHO IMEPECTPOUTh pas3pe3 B
BapuanTe Contour-section. Eciu mopenupoBanue OyneT MPOBOAUTHCSA “‘C YMCTOTO JIMCTA”, TO
THIOCIIe TIepeX0/1a B PeXKUM  MOJICITUPOBAHKE Jy4Ille HCIIO0JIBb30BaTh omiuio remove background.
Ka>1<)1},1171 pa3 npu HU3MCHCHHH IapaMCTPOB MOACIU MOXHO HEpPECUUTATb 3HAYCHHA

CHHTEeTHYeCKHX rozorpados. Jlis OTMEHBI MOCIEIHErO NCHCTBHS HCIONB3yeTcs KHOMKA .
Crenyer OTMETUTh, YTO CTEMEHb COOTBETCTBHS MOJIMTOHAIBHOW MOJENU 3aBHCHUT OT YacCTOTHI
pa3OMeHust CeTH MOJUIOKKHM Mozenn. Yem Tymie ceTh pa30OMeHHs, TeM TOYHEE IOJIy4atoTCs
PE3YJIbTATHI.

B pexxume MopenupoBaHHS TOSBISETCS OMOMHHUTENBHBIN pazmen meHro Modeling u
TUIABAOIIAsl TAaHEIhb HHCTPYMEHTOB.

Mento Modeling conepxuTt cienyromue GyHKInu:

Show background — mokasartp Mo T0KKY IO SJIEMEHTaAMHU pa3pe3a.

Remove background — ckpbITh TOAIOXKKY.
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Get values from background — nannast omiust MOXeT OBITh HCIIOJIb30BaHA TIPU CO3AaHUU
MOJICJIH TI0 pe3yJibTaTaM WHBEpCHH. BHauase HAaHOCATCS KOHTYpPbI MOJIUTOHATBHBIX TeNl (MOXKHO
CO3/1aBaTh TOJIMTOHBI MPSIMO IO H30JMHUSAM TOJUIOKKH). Jlanee BBIMOJIHSACTCS MpOLEAypa
OIpE/ICTICHUS TTAPaMETPOB OOBEKTOB, MO CPEAHUM 3HAYCHHUSAM SJIEMEHTOB IMOJUIOKKHU JICKAIIAX
noj TejioM. He ciieyeT BBINOIHATH pacdeT MPpsAMOM 3aa4uu JI0 3arycka JaHHOH MPOLEAYPHI.

Remove all polygons — ynanuts Bce co3maHnHbie Tea.

Display ColorScale — noka3piBaTh IBETOBYIO IIKay, CBS3BIBAIOLIYIO IIBET ITOJIUTOHA CO
3HAYEHHEM €ro ImapaMeTpa.

Colors from ColorScale — cBsi3pIBaTh 1[BET MOJUTOHA C IBETOBOM Mikanoi. Eciau nanHas
OIIHSI OTKJTIFOUEHA, TO MOYKHO 3a/1aBaTh MOJUIOHAM TI0JIb30BaTEIbCKUE [IBETA.

Exit from modeling mode — BoIiiTH U3 peKUMa MOJICTTUPOBAHUSI.

Pepaxrop moaesnu

CozaHue CKOPOCTHOM Cpelbl IPOU3BOAUTCA B PENAKTOPE MOAEIU — HMKHSAA
rpaduyeckasi ceKusi OKHa mporpammsl pu pexume block-section. Pegakrop mMoaenu ciayxut
JUISL ©3BMEHEHUS [1apaMeTPOB OTEIbHBIX SYEEK MOJEIU € MOMOIIbI0 MblU. CripaBa oT 00JacTH
PENAKTUPOBAaHUs MOJEIM HAXOAMTCS LBETOBAs IIKala, CBA3BIBAIOLIAS 3HAYCHUE LBETA CO
3HA4YEHUEM CKOpOoCTH. [ BBIOOpA TEKYyILEro 3Ha4eHUs ClelyeT ILEIKHYTh MO ILIKajie MpaBoi
KHOIIKOHM MBIIIH, IPU 3TOM €ro 3HaYCHHE U300paKaeTCsl HUKE [[BETOBOM IIKAJIbI.

Pasmep u mosiokeHHe LBETOBOW IIKajdbl MOKHO M3MEHHTH, NOTSHYB €€ 3a JBUXKOK, C
HaKaTOW JIEBOM MJIM IIPAaBOM KHOIIKOW MBIIIH.

Pabota ¢ suelikaMu MOJENU CXOJHA C PEJAKTUPOBAHHUEM PACTPOBOIO M300pa’keHUs B
rpadudeckux penakropax. [Ipu mepemeniennn Kypcopa B 001aCTH MOJIENH, Ha HWKHEW TTaHeIn
cTaTyca IJIaBHOI'O OKHAa HpPOTrpaMMbl OTOOpaXKaroTCs KOOPJIMHATBI U MapamMeTpbl aKTHUBHOMN
A4YelKHU, B KOTOPOM HaxXxoAWTCs Kypcop. AKTUBHAs B JaHHBIH MOMEHT sUelKa OKpy)KeHa
OPSMOYTOJIBHUKOM — KypcopoM. BpiienenHas unm 3adukcupoBaHHas sueiika oTMedaercs
KpanoM u3 OeNbIX WIM 4YepHbIX To4eK. Ilpu ABOMHOM HaXaTMM Ha BEPTUKAIBHOM U
TOPU30HTAJIBHBIX OCSAX M MPU HaKaTHUM TPaBOW KHONKHU MBIIIM B OOJIACTH PEAAKTOPa MOJENU
MOSIBJISIFOTCSL OMIIMM, TMO3BOJISIONINE PEITAaKTUPOBATh CETh, CO3/IaHHYIO NMpHU paboTe ¢ JUAIOroM
Mesh constructor.

BeprukansHas och Log scale VYcraHoBuTh JorapuMuyeckuil Macmrald Ui
BEPTUKAJIBHOU OCH.
Set maximum Y CcTaHOBUTH 3HAUYEHHE TIIyOUHBI HHXKHETO CII0SI.
Redivide Y CTaHOBHUTh OJMHAKOBYIO TOJIIUHY CJIOEB JUISI
BCEX CJIOEB MOJIENH (B TAHHOM MaciiTaoe).
Thick mesh VY nanmuTh KaKAbli BTOPOH Y3l BEPTHUKAIBHON
CCTKH.
Thin mesh J06aBuTH POMEXKYTOYHBIE Y3IIBI B
BEPTHKAIBHYIO CETKY.
opuzonTanbhas ock | Redivide VYCTaHOBUTH OJMHAKOBYIO IIMPHHY JUIS sSYeeK,
PacHoI0KEHHBIX MEX Ty YHUKAJIbHBIMH
NOJIO)KEHHUSIMU 3JICKTPOJIOB.
Thick mesh Y AamuTh KaXIbIi BTOPOH y3el TOpHU30HTAITBHON
CeTKM (eCM B JaHHOM Y3Jie HE PacHoi0oXeH
AIEKTPOT).
Thin mesh Jo6aButh IPOMEKYTOUHBIC Y3IIBI B
TOPU30HTAIBHYIO CETKY.
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[Ipy HaxaTUM MpaBOM KHOMKM MBIIIM B 00JacTH pPEJaKTHPOBAHUS MOJENTH TOSBISACTCS
KOHTEKCTHOE MEHIO CO CIEAYIOIMUMHU ONLIUAMMU:

Display cell setup BbI3BaTh 1Uaor HACTPOMKHU MMApaMeTPOB SUCHKH.

Cell to cursor value Hcnonp3oBaTh mapamMeTp aKTUBHOH SYCHKHM B KauyeCTBE TEKYLIETrO
3HAYCHUSL.

Edit mode BKIIIOYHTE PEKUM PEIaKTHPOBAHMSL.

Selection\Free ~ form | Beigenute HaOop siyeek B mpeAeiax oOO0JIACTH PEIAKTHPOBAHHS C

selection HOMOIIBI0 MbIIK. O0AaCTh HMEET 3aIaHHbIC T0JIb30BATENIEM I'PAHUIIBL.

Selection\Rectangular | Beigenute HaOop siyeek B mpeAeiax oO0JIACTH PEIAKTHPOBAHHS C

selection HOMOIIBIO MbIIK. O0IACTh HMEET MPSIMOYTOJIbHBIH BHUI.

Selection\Elleptical Beigenute Habop syeek B mpeaenax oO0JIACTH PEIaKTHPOBAHHS C

selection HOMOIIBIO MBIIK. O0IACTh MMEET IUTMITUICCKUN BH/I.

Selection\Magic wand | Beizenuts HabOp s4yeek B mpeaenax o007JacTH PEIaKTHPOBAHHUS C
IIOMOLIBIO MBIIIU. BBIAEISAIOTCA aKTUBHASA SIYEMKA U STYEMKH CMEXHBIE
C HEr, mapaMeTpbl KOTOPBIX OM3KH K ee mapamerpy. CreneHb
OJIM30CTH 3a/1a€TCS B IUAJIOTe€ HACTPOWKH IIAPAMETPOB MOJIEJIH.

Selection\Remove V 1anuTh BBIACICHHUE.

selection

Mesh options\add | /Io6aBuTh HOBYIO BEPTHKAJIbHYIO WM TOPU30HTAJIBHYIO TDaHHILY.
column /row HoBast rpaHuiia MosIBJISICTCS P HAXKATHU MBI B BLIOPAHHOM MECTE.

Mesh options\remove | Y aanuth BEIOpaHHYIO BEPTHKAIBHYIO WM TOPU30HTAIBHYIO TPAHHMILY.
column /row

Mesh  options\resize | I3MeHUTD TONIIMHY Psiia WK KOJOHKH C TIOMOIIBIO MBIIIIH.
column /row

Clear model OYUCTUTH TEKYITYIO MOJIEIb.

Paborta ¢ MmogenIo

PaboTa mpon3BOANUTCS C TOMOILBIO MBIIIH:

HaskaTue 11eBoi KHOIIKM MBIIIN 10 STYEHKE MEHSIET €€ IMapaMeTp Ha TEKYILHIA.

VYBenuueHue OTAEIBHOIO Y4acTKa WM €r0 IEPEMEIICHHE OCYLIECTBIISIETCS B PEKHUME
Zoom&Scroll ¢ wnaxartodt kHomkoi. s BBIAENCHUS Y4YacTKa, KOTOPBIH HEOOXOIMMO
YBEJIMUUTh, KypCcOp MBIIIM IEPEMENIAcTCd BHU3 M BIPABO, C HAXATOW JIeBOM KHONKOM. (s
BO3BpAllleHHUs K IE€pBOHAYaIbHOMY MacuiTady, MPOU3BOISATCS T€ € JACWCTBUSA, HO MBbIIIb
JBUKETCS BBEPX U BIIEBO.

JUid  onepatMBHOTIO CO3JaHUS MOJEIM B IIPOrpaMMe IPEIyCMOTPEHO HECKOJBKO
PEKUMOB BBIJICNICHUS SYE€EK: MPSIMOYTOJIBHUKOM, B BMJIE JIIMIICA, CBOOOAHOM (OopMBI M MO
ONPEEICHHOMY 3HA4YE€HHMIO IapaMmeTpa. BpI3BaTh COOTBETCTBYIOIIME OMNIMU BO3MOXHO IIpU
Ha)KaTHH TIPaBOM KHOIKH MBI B 00JaCTH peaKTHUpOBaHus Moaenu (onyuu onucaunsl 6 pazoeie
«llonuzonanvroe mooenupoganue paspesa

NHcTpyMEHT MOJMTOHAIBHOIO MOJEIMPOBAHMS MpeJHa3HaYeH AJisi ObICTPOro CO3/1aHus
paspesa u3 Ten B popMe MHOTOYTOJIbHUKOB. [1oIMroHaIbHBINA BapUaHT OMUCAHUS MOJAEIH CPEJIb
crocoOcTByeT 0oJiee CTPYKTYPHOMY €€ MPECTABICHUIO U TPOCTOMY YIIPABJICHUIO 3JIEMEHTAMHU.

Jlnist Toro 4yToOBl MEPEUTH B PEKUM MOJIMTOHATBHOTO MOJIEIUPOBAHUS HAXMUTE KHOIKY
B nasemn UHCTpyMeHTOB. llepen HauanoM MoJenupoBaHUsS cleAyeT BBIOpaTh IMOAJIOXKKY,
MOBEpX KOTOPOM OyAeT CTPOUTHCS MOJENb. OJTO YAOOHO MpH CO3JaHUM MOJAeNu Ha Oaze
pe3yJIbTaTOB MHBEpPCHMM. B 3TOM ciydae Jsydile NpeaBapUTENbHO IMEPECTPOUTH pas3pe3 B
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Bapuante Contour-section. Eciu mopenupoBanue OyJaeT MPOBOAUTHCS ‘‘C YHCTOTO JHCTA”, TO
oCJjIe Iepexoia B PEXKUM MOJICIIMPOBaHHE Jy4Ille HCITOJIL30BaTh ommuto remove background.
Kaxnplii pa3 nmpu U3MEHEHHH NapaMEeTPOB MOJEIM MOXKHO IE€pPECYUTaTh 3HAUYCHUS

CHHTETHYEeCKUX roforpadoB. JUIs OTMEHBI IOCIIGIHErO IEHCTBHS HMCIONB3YeTCS KHONKA ° .
CrietyeT OTMETHTh, YTO CTCIEHb COOTBETCTBHS MMOJHTOHATBHONW MOJICIH 3aBUCHT OT YacTOTHI
pa3OUCHUsT CETH MOUIOKKHA Mojean. Yem ryiie ceTh pa30HeHHs, TeM TOYHEE MOJYJaroTCsI
pE3yIbTaTHL

B pexume MozenupoBaHHs TOSBISCTCS IOMOJHHUTENbHBIN pasmen meHio Modeling u
IUTABAIOIIAS [TAHE)Ib HHCTPYMEHTOB.

Menro Modeling comepsxut cinenyromue GyHKINH:

Show background — nmokasartb moI0KKY 1O/ SJIEMEHTaMHU pa3pe3a.

Remove background — cKkpbITh TOATIOXKKY.

Get values from background — nanHast onums MOXeT OBbITh UCIIOJIB30BaHA TIPU CO3JIAHUU
MOJIEJIH 110 pe3yJibTaTaM WHBEpCHH. BHauasie HAaHOCATCS KOHTYpPBI MOJIUTOHATBHBIX TNl (MOXKHO
CO3/7aBaTh IOJIUTOHBI MPSIMO IO HM30JHHUSAM MOJIOXKKH). Jlamee BBIMONHACTCS MPOLEaypa
OIpEe/ICTICHUS TTApaMETPOB OOBEKTOB, MO CPEAHUM 3HAYCHHUSAM SJIEMCHTOB IMOJUIOKKHU JICKAIIHAX
o1 TesioM. He ciieryet BBIMOMHATH pacyueT MPsIMOi 3a/1auu 0 3aMyCKa JaHHOM MPOIeTypBL.

Remove all polygons — ynanuTh Bce co3aHHbIE Tea.

Display ColorScale — noka3piBaTh IBETOBYIO IIKay, CBS3bIBAIOIIYIO IIBET IOJUTOHA CO
3HAYEHHEM €ro apaMeTpa.

Colors from ColorScale — cBs3pIBaTh I[BET MOJUIOHA C [BETOBOM miKayioi. Eciau ganHas
OIS OTKJIFOUEHA, TO MOYKHO 3a/1aBaTh MOJMIOHAM TI0JIb30BaTEIbCKUE 1IBETA.

Exit from modeling mode — BeIiiTH U3 peKUMa MOJICITUPOBAHUSI.

Penakrop MO,I[GJ'II/I»).

Haxatne neBoit kHoOmku Mblmm npu HaxkaroM SHIFT mo sueiike yBenmnumBaer ee
napametp. Haxkatue mpaBoil kHOMKW MbImy npu HaxatoM SHIFT mo suelike ymeHblaer ee
napamerp. [IpouneHT Ha KOTOpPBIM HW3MEHSETCS 3HAYEHUE 3aJaeTC B JUAIIOre HACTPOUKH
napameTpoB Mojenu. Ecnu akTuBHas  syelika MPHUHAUICKUT  BBIIEJIEHUIO, TO BCe
BBIIIICOMMCAHHBIE ONEPALINU TPEMEHSIOTCS] KO BCEMY BBIJIEIICHHUIO.

Haxxatne kHonku wmbimu npu Haxarom CTRL mo3BosisieT mepemMecTuTh BbIAEICHHHBIN
HaOoOp sUeeKk B Ipenenax 00JIaCTH PeNaKTHPOBAHUS C MOMOILNBIO MbIIIM. [Ipu mepemenieHun
BBIJIEJICHUS C HAKATOW JIEBOM KHONKOW MBIIIM COAEPKUMOE BBIIECIECHHBIX SYEEK KOMMPYETCS B
HOBO€ MecTo. IIpu nmepeMenieHnn BBIACIEHNS C HaXKaTOM MPaBOM KHOIKOW MBI COAEPKUMOE
BBIJICJICHHBIX SIYEEK BBIPE3ACTCS U KONUPYETCSI B HOBOE MECTO.

Takxe MOXKHO 3a7aBaTh 3HaYEHMsI TapaMeTpa BbIJIEJICHHBIM SYeKaM UCIOJIb3YS JUAJIOT
HacTpoiiku napamerpoB sueiiku Cell setup (puc.33).
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JAmajior HACTPOIKU NapaMeTPOB STYelKU

5% Cell setup x|

—Selected cell parameter

Fired I

™ | value I1 A0

r
I | Min value I
[ | Max value Ii

Apply Cancel

Puc. 33. lnanorosoe okuo Cell setup.

Jlnasor npenHa3HaueH sk BBIOOpa mapaMeTpoB sTYCHKH UITH BBIICICHUSL.

Value — ycranapiuBaeT 3HaYeHHE TapaMeTpa sSICHKH.

Fixed — 3akperuiser win 0CBOOOXKIAET MapameTp STUCHKH.

Min value, Max value — onpenessier quana3oH U3MEHEHUsI TApaMeTpa sIUYCHKH.

Apply to selected — eciu omiust BKIIIOUEHA, TO JaHHBIC HACTPONHKHU MCHOJIB3YIOTCS BCEMU
sTYeiiKaMu BbIJCITICHUSL.

OCHOBHOI1 11EJIbI0 MATEMATHIECKOTO MOICITMPOBAHMUS SIBIISIFOTCS OL[CHKA YPOBHSI CHTHANIA
¥ OLICHKA pa3pelarolieil criocoOHOCTH BBIOPaHHO cucTeMbl HaOmoaeHus. Jlis TOro 4ro0bI
paccuMTarh OTKJIMK KaKYIIMXCS MapaMeTpoB OT 3aJaHHONW CKOPOCTHOW Mojenu (pemiuTh
IPSAMYIO 33/1a9y) HEOOXO0AMMO HaKaTh KHOMKY 8 Ha MaHen HHCTPYMEHTOB.

BoccTaHOBUTE HCXOHYIO MOJIETb, TO €CTh PEIIUTh OOPATHYIO 3a/1auy AJIsl PACCUMTAHHBIX
OT 3aIaHHOW MOJICIH JIAHHBIX, MOYKHO COXPAaHUB TEOPETHUCCKUE CHTHANBI ¢ puibTpoMm - Zond
calculated data, u 3arem OTKpBITh, Kak HaOmoJeHHbIC. CpaBHHTh BOCCTAHOBICHHYIO U
HCXOJIHYI0 MOJICNTb MOYKHO, BOCITOJIb30BaBIIHCh omniuei Import model/data (pazoen «mvnopm
U 9KCnopm OanHbIX), IPEABAPUTENHHO COXPAHUB UCXOIHYIO MOJIEIb, BBIOMpaB GMIbTp (ailyios -
Zond model with calculated.

[Ipy nBOMHOM HaXaTUW MBIIIK B Pa3HBIX O0JACTIX pPEIaKTOpa MOJETU TOSBISIIOTCS
KOHTEKCTHBIE MEHIO CO CIIEAYIOLIMMU ONLIHUSIMU:

Bepx#nss o6mactb Display model mesh | Vka3biBaet, Hy>KHO JIi ©300pakaTh CETh.
Display objects | Yka3piBaeT, HYKHO JIM HM300pakaTh TPaHUILY
border 00BeKTa.

Display color bar VYka3pIBaeT, HY)KHO JH H300pa)kaTb IBETOBYIO
IKATY.

Setup BeI3BaTh  amanor  HacTPOMKHM  IapaMeTpoB
MOJICIIH.

Zoom&Scroll BKITIOYUTH PEKUM JTYITBI U TIPOKPYTKH.
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Print preview

Pacneuarats Moaens.

[IBeToBas mkana Set minimum YCTaHOBUTh MUHHUMAaJILHOE 3HAYEHUE IIBETOBOU
HIKAJIBI.
Set maximum YcTaHOBHTh MaKCHMaJIbHOE 3HAYEHHE IBETOBOM

IIKaJbI.

Set incremental factor

OHpCIIeHI/ITB MHHUMAJIIBHOEC MW MAaKCHMAJIbHOC
3HA4YEeHUs LBETOBOM IIKaJgbl OTHOCHUTEIBHO
3HAYEHMs] BMELIAIOLIEN CPEJIbl.

Automatic ABTOMAaTHYECKH ONPEACIUTh MUHHMAaJIbHOE U
MaKCHMaJIbHOE 3HAYCHUS IIBETOBOH IIIKAJIBI.
Log scale YcTaHOBUTh JorapuMUYECKH MacmTad i

[{BETOBOU IIKAaIbI.

Set halfspace value

OrnpenenuTh 3HAUYCHHUE TapamMeTpa BMEILAIOIICH
CpeJIbl.

Set cursor value

Y cTaHOBUTH TEKYIIEE 3HAUYEHUE MTapaMETpa.

BeprukanbHas och Log scale VCTaHOBUTH JIOrapu(pMUYECKU MaciTab s
BEPTUKAIBHON OCH.
Set maximum VCTaHOBUTDH 3HAUCHHE TITyOUHBI HUYKHETO CJIOSL.
Redivide YCTaHOBHUTH OJIMHAKOBYIO TOJIIUHY CJIOCB JIJIS
BCEX CJIOEB MOJIENH (B IAHHOM MaciiTaoe).
Thick mesh YanmuTe KaxIplid BTOPOW y3€l1 BEPTHKAIBHOMN
CCTKH.
Thin mesh Jo6aButhb POMEKYTOUHBIC Y3IIBI B
BEPTHKAIBHYIO CETKY.
I'opuzonransHast och | Redivide YCTaHOBHUTh OJIMHAKOBYIO WIMPHHY JUIS STYCCK,
PacIoNIOKEHHBIX MEKITY YHUKAIIbHBIMH
M0JI0KEHHSIMUA HCTOYHUKOB/TIPHEMHHKOB.
Thick mesh YnanmTe Kax bl BTOPOH y3el rOpHU30HTATBHON
CeTKH (€Cii B JAHHOM Y3JIe HE pPacIoJIOKeH
UCTOYHHK/TIPUEMHHK).
Thin mesh Jl06aBuTH POMEXKYTOYHBIE Y3IIBI B

TOPU30HTAJIBHYIO CETKY.

[Ipy HaxkaTUM NpaBOM KHOMNKM MBIIIM B 00JAaCTH pEeAaKTUPOBAHUS MOJEIH TOSBISETCS
KOHTEKCTHOE MEHIO CO CIEAYIOIIMMHU ONLUAMMU:

Display cell setup

BbI3BaTh AMaJIOr HACTPOMKH I1APAMETPOB STYECUKHU.

Cell to cursor value

Hcnonbs3oBaTh mapaMmeTp AakTUBHOW SYEMKHM B KadeCTBE TEKYIIErO
3HAYEHHUS.

Edit mode BKJIFOUUTH PeXKHUM peTaKTUPOBAHMUSL.
Selection\Free ~ form | Beigenute Habop siueek B mpeaeiax oO0JIACTH PEIAKTHPOBAHHS C
selection HOMOIIBIO MbITIK. O0IACTh MMEET 33JaHHbIC TI0JIb30BATEIIEM TPAHHUIIBI.

Selection\Rectangular
selection

Boiienute Habop siueek B mpenenax o0JIacTH pedakTUPOBAaHUS C
NOMOIIBI0 MbIIIH. O0JacTh UMEET BUJI IPSIMOYTOJIbHBIA BUJIL.

Selection\Elleptical
selection

Boiienute Habop siueek B mpenenax o0JIacTH pedakTUPOBAaHUS C
NOMOIIBI0 MBIIIH. O0JacTh UMEET DJUITMITHYECKUI BUI.

Selection\Magic wand

Boiienute Habop siueek B mpenenax o0JIacTH pedakTUPOBAaHUS C
IIOMOUIBIO MBIIIYU. BBIAENAIOTCS aKTUBHAs sUEHKa U SYEUKU CMEKHBIE
C HEI IapaMeTpbl KOTOPBIX OMM3KM K ee mnapamerpy. CreneHb
OJIM30CTH 33/1a€TCsI B IMAJIOTe HACTPOMKH NMAapaMeTPOB MOJAEIIH.
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Selection\Remove V nanuTh BEIIEICHHE.

selection
Mesh options\add | /Io6aBuTh HOBYIO BEPTHKAIBHYIO MM TOPU30HTAJIBHYIO TPaHHMILY.
column /row HoBasi rpaHuIia MosIBIIACTCS PH HAKATHH MBIIITH B BBIODAHHOM MECTE.

Mesh options\remove | Y aanuTth BEIOpaHHYIO BEPTHKATBHYIO HJIH TOPH30HTAIBHYIO [PAHHUILY.
column /row

Mesh  options\resize | I3MEHHUTH TONIIUHY PsAa WIH KOJOHKH C TIOMOIIBIO MBIIIIH.
column /row

Clear model OUYHCTUTH TEKYIYIO MOJIEIb.

Monayas Attenuation tomography

Monayas Attenuation tomography npenHa3HaueH [Uiss BOCCTAaHOBJICHHS Mapamerpa 3atyxaHus Q
cpenbl. AITOPUTM pacueTa MpeJroiaraet, YTo IpeaBapuTeabHo ObUIa peleHa oopaTHas 3ajada

JUIA celicMUYEeCKUX CKOpOCTeI‘/'I " JIy4€BOC IIOKPBITUC U3BCCTHO.

f o ———— s —
¥3 attenuation inversion — p— {l\:ﬁJﬁl Iﬁ
mwa s 3 frequency 50
Amplitude graphics W *1
v +2
W ~3
W 4
v +5
X
Attenuation Factar [0}
—_— 1.7
15 |
130
113
0.33
0.26 |
0.75
0.BE
Hm
o T -

202 46 8101214161820222426283032343638 404244 4648505254 5558606264 656870 72747678 80 82 84 55 88 00 92 04 06¢ 0.4

4 |47 227 1 (0.2 km/s E diting 0% |3.7/8.7  |teration 30 AMS = 0.2

Ha Bxox monyns uayT cienyromue napaMerpbl — TPAaeKTOPUU CEMCMHUYECKHUX JIydeH, paspes
CKOPOCTEM M aMIUTUTY/bl IEPBBIX BCTYIUIEHUH. AMIUIUTY/Ibl aBTOMAaTUYECKU ONPEACIAIOTCA NIPU
MUKUPOBKE rojiorpadoB NepBbIX BCTyieHUH. CiaelyeT OTMETUTh, YTO Ul JaHHOTO ajlropuTMa,
0osiee KOPPEKTHO MPOBOAUTH MUKHUPOBKY MO MAKCUMAIbHBIM (110 MOJYJI0) 3HaueHusM. Eciu

IMUKHUPOBKA MPOBCACHA IO NCPECAHEMY (prHTy BOJIHBI — CJICAYCT UCIIOJB30BAaTh CIICIHAJIBHBIC
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ONMIKU JUISI KOPPEKTHPOBKM 3HAYEHWH amiuiuTynd (mpuBeaeHust k makcumymam) — collect
amplitudes shot/all u nactporiku Amplitude picking .

Jis ipaBUIIBHOM pabOTHI OIMIIMM Ba)KHO MPABWIIBHO BHIOpATh IIMPHHY OKHA TOMCKA, B
KOTOpOM 6yz[eT IMPOU3BOJUTLCA ITOMCK MaKCHMyMa. HaCTpofIKI/I OKHa ITOMCKa HaxXxoOsATCsA B

Juajiore OKHa ITUKUPOBKH.

=

Filration ~ |FFT |
Times picking
Style |t|:| ERtramum ﬂ

Amplitudes picking

Style Araund H ﬂ 1

"wird o 17 -

OdeHb BaXXHBIM MAPaMETPOM IPU MHBEPCUU aMIUIUTYH SBJSIETCS 0a30Basi CKOPOCTHAs MOJEIb
(;ryueBoe mokpeiTue). [loaToMy mepen 3amyckoM MpoLEAypbl pacueTa yOeauTech, UTO Jy4d
JIOCTAaTOYHO IIOJIHO MOKPBIBAIOT pa3pe3 MO BCeW IUIOMAAM.  DTOr0 MOXKHO JTOOUTHCS

CTIIQXKUBAHUEM TeKyllel ckopocTHoit monenu (muanor Cell summarization) win ucrnons3ys B

KA4ecTBEe CKOPOCTHON “IOJNIOKKK” pe3yIbTaT OXHOMEpPHOW mHBepcnnm 10, He 3aGymbTe
NIEPECYUTATh MPSAMYIO 3a/1a4y [10CJIE U3MEHEHUS pa3pesa.

JIoOMBIINCh Ka4eCTBEHHOTO JIYYEBOI'O MOKPBITHS MOXHO TEpPEeXOoJuTh B MOayiab Attenuation
tomography. B BepxHeil cekIMM OKHa MOJIYJs pacmojioxkeHbl Tpaduku amruutyn. OHH
MOCTPOEHBI B TaKOM JK€ BHJIE, YTO U rojorpadbl MepBbIX BCTYIUIEHHH, TOJBKO MO JIEBOH ocu
OTJIOKEHbl OTHOCHUTENIbHBIE aMIUIUTYIbl B Jorapudmuyeckom Macmrtade. Ecnu rpadukun

aMIUTUTYJT UMEIOT MHOTO BBICKOKOB WJIM BBITJISAAT “‘3alIyMJIEHHBIMU, TO JTAHHBIE MOXHO

CTIIAJINTh, UCHONB3yd KHONKY < . B ofmeM cilyuae aMILIMTYABI JOKHBI YMEHBIIATHCS C
YAAJIEHUEM OT UCTOYHHKA.

['paduku amMIUIUTYyl MOXKHO HPOCMATPUBATH MO OTIAECIBHOCTH WM TPYNIAMU, HCIONb3YS
JereHy rpaukoB M KOJECO MbIMHK. Take MOXKHO YBEIMYMBATH WJIM YMEHBIIATh OT/AEIbHbIC

Y4aCTKH rpa(ba C INOMOIIBKO MBIIIH. I[J'I}I KOPPCKTHPOBKU OTACIBbHBIX 3HAYCHUHN AMIIIUTY
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UCTIOJIB3YeTCsl JIeBasi KHOMKA MBIMIK. J[JIs BKIIOUEHUS WIM OTKIFOYEHUS OTIENbHBIX 3HAaYCHUN
(WM TPYIIIT) MCHIOJIB3YETCs TIpaBasi KHOIKA MBIIIH (C Ha)kaToi KHomkoit ALT).

AJNTOPUTM MHBEPCUU aMIUTUTY/] UCIIOJIB3YET T€ K€ OCHOBHBIE HACTPOMKH, UTO U TOMOTpadus Ha
pedparupoBaHHBIX BOJHAX. JlOMOJHUTENBHBIM HapaMETPOM, KOTOPBIH HEOO0XOAMMO 3a/1aTh
HIepesl pacueToM, SIBJIICTCS CPeIHsA 4acToTa MO0JIE3HOT0 curHaina. Ee MOKHO OLIEHUTh BU3YaJIbHO

WK 0 CPEJHEMY CIEKTpy celicMorpamM. Jlns 3amycka mpoleaypbl pacdera MCIIOJIb3yeTCs

KHOIIKa W . B Xome wuTepanMoHHOrO mpolecca WHBEPCHUH, B HIKHEH 4YacTH OKHa Oyaer
oToOpaxaTbcsi MoZieNb apameTpa Q, B BepxHeil yacTu — HaOMIOICHHbBIE U pacyeTHbIE TpapuKu
aMIUIUTYI.

PesynbraTom paboThl anropuTma SBISIETCS paclpeneieHue napaMmerpa 3aryxaHus Q, xoropoe
BKYII€ CO CKOPOCTHBIM Pa3pe3oM MpeACTaBIsAeT OOJIBIION HHTEPEC A1l WHKEHEPHOH Ie0JI0THH.

[TomyueHHBIN pazpe3 MOXKHO IKCIOPTUPOBaTh B TeKCcTOBBIN (XYZ) daitn, DXF daiin cuctemsl

CAD wunm OTKpBITH § HerocpeacTBeHHO B mporpamme SURFER. Mmeercss BO3MOXHOCTB
IIOMECTUTh €ro BO BHYTpeHHHUH Oydep mnporpaMmel s AajJbHEWUIIEro MCIIOJIb30BaHHUS B

OTYeTHOM Tpade.

Monayas Layered inversion

Monyns Layered Inversion mpemHasHaueH misi pelieHUs OOpaTHOM 3aadM CEHCMHYECKOM
ToMorpadpuu Ha pedparupoBaHHBIX BOJHAX B paMKax IPOU3BOJIBHO cioucToi cpeasl. Ilon
MPOU3BOJIBHO CIIOUCTOW CpEIoM MOAPa3yMeBAeTCsd MHOTOCIOMHBIA pa3pe3 ¢ MPOU3BOJIBHOMN
TEOMETPUEN TpaHMI] M IPOU3BOJIBHBIM H3MEHEHHEM CKOPOCTH CEHCMHUYECKMX BOJH BHYTPHU

KaXXJa0ro CJosd.
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OTO aHAJOT OCHOBHOTO MOJIYJS HPOTPaMMBI, B KOTOPOM cpena pa3OuTa Ha SYCHKH, HO B

CIIOMCTOM TMpeAcTaBlieHuU. Takoil BapuaHT OmucaHus cpelasl Oosiee CTPYKTYpPeH U IMOHSTEH
reojoram. B oTnuumu ot metona TO B JaHHOM MOAyJe peaTu30BaHO TOYHOE PELICHUE 3aJ[auH.
To ecTh BosiHa He 00s3aHa UATH MO TPaHUIIEe (HET OTPaHUYEHUM Ha KPUBH3HY), a UJIET 1O IYTH C
HAaUMEHBIIUM TMPOOETOM. YUeT M3MEHEHHS CKOPOCTH B TpEleiax CJIos OCOOCHHO BaKEH TP
WHXEHEPHO-TEOJIOTUYECKIX U3BICKAHUAX, TJI€ U3MEHEHHSI CKOPOCTH TI0 JlaTepalid ObIBaeT TaK ke
CYIIECTBEHHBI, KaKk U C TIyOuWHOH. Moaynb MO3BONISET peliaTh MpsAMYI0 3afady, TO €CTh
MPOU3BOJUTH MAaTEMaTHYECKOE MOJICITHUPOBAHUE U OOpAaTHYIO — BOCCTAHABIIUBATh T'€OMETPHIO
TPAHUI] K CKOPOCTH CJIOEB.

Ha Bxom Moayns uayT NpOMMKUpPOBAaHHBIE Troforpadbl MEPBBIX BCTYIJICHHH, KOOPIUHATHI
HMCTOYHUKOB M TMPHEMHHKOB, Tomorpadus MOBEPXHOCTH HM3MEpPEHUH; Ha BBIXOJE MONydYaeTcs
MPOU3BOJIBHO CIIOUCTBIA CKOPOCTHOM pa3pes.

I'maBHOE OKHO Pa30oUTO Ha JABE CEKIMU. B BepxHEH, pacroaoKeHbl HAOJIOICHHBIE U PACUETHBIC
rpaduKu MepBhIX BCTYIJICHUH, B HUKHEH — CKOPOCTHOM pa3pes.

[Tanenb UHCTPYMEHTOB MOYJISL.

[Tanenb MHCTPYMEHTOB — TOPU3OHTANIbHAS MAHENb B BEPXHEW 4YacTU OKHA, COAEPKUT Habop

KHOIOK JIJIs1 OBICTPOTO JIOCTYIA K PA3IUYHBIM (QYHKLIHSM.

£ - II0Ka3aThb HaCTpOﬁKH MOOYJIA.
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M. MIPEAOCMOT) TeYaTH WU CoXpaHeHus B (paitn rpadudeckoro hopmara MOJICITH.

8. pacyeT npsMoi 3aauu JUIsl TeKYILEH MOJIEIH.

W - 3aIlyCK IpoLEeAypbl HHBEPCUHU (aBTOMAaTHYECKOTO 1M0A00pa MapaMeTpoB MOJEIH).

P - nokasathb ceiicMuueckue ay4u Juis Texymeid moaenu. Kondurypanus mydkoB nydeit Oymer
COOTBETCTBOBaTh KOH(Urypanuu jereHabl rpadukoB roporpadon. Eciau B serenne BbiOpaH
onuH rogorpad, To OyIeT MOKa3aH TOJBKO OJMH Iy4eK Jy4ell COOTBETCTBYIOUIMX AITOMY
rojgorpady.

. MEPEUTH K MOJICIH, CIEAYIOIIEH Ha MPEIbIAYIIEeH nTepalyu.

. MEePEUTH K MOJIEIH, TIOJIyYEHHOW HA MPEbIAYIIEeH UTepauu.

E BKIIIOYHTH PEXUM MOJCIHPOBAHUS (PEXKHM PYYHOTO HM3MEHEHHUS TPaHUI] MOJEIH).
['paHUIIBI CIIOEB PENaKTUPYIOTCS C IMOMOMIBIO MBIIH (JIeBasi KHomka). [l 3akperyieHus ysina
TpaHUIIBI (3TO UCTIONIB3YEeTCS IPU UHBEPCHH) CIIEAYET HaXaT b HA y3eJl PaBO KHOIKOW MBIIIIH.
I'maBHOE MEHIO MOJTYJIS.

['maBHOE MeHIO MOIyJs AYOJUpPYeT OIUUU HNaHEIM MHCTPYMEHTOB, a TaKXKe CONEPKUT DAL
JIOTIOJTHUTEIIbHBIX.

Omnuus Save project — coxpaHsieT TEKYIIUi MPOSKT CO BCEMHU HACTPOHKaMK B (aii.

Onmus Save as XYZ skcrnopTUpyeT Mojedb U JaHHbIE B pa3IMYHbIX BapUaHTax B 3aBUCHUMOCTHU
ot Tumna (aiiia. 70 MOXKeT ObITh TEKCTOBBIN (haiii it mporpammel Surfer, daiin ¢ pacyeTHBIME
rojorpadamu, TeKCToBbIH (aiin ¢ onncanueM mozaenu wiu GXF daiin mporpammer CAD.
Omnuuu Load borehole data u Remove borehole data mpennasHa4yeHs! is 3arpy3Ku CKBaKUHHOM
UHOPMALINU WU €€ yIaleHHs.

[lepen HawyamoM pabGoThl HEOOXOAMMO CO3JaTh Ha4yaJbHYI0 MOJENIb cpelbl. B kadecTBe
CTapTOBOTO pa3pe3a HCIOIB3YeTCsl TOPU3OHTAIBHO CIOUCTAasl Cpe/ia C TIOCTOSTHHOM CKOPOCTBHIO
BHYTPH KaXXJoro cios. HacTpolku cTapTOBOM MOJENIH pacCIIONIOXKEHbl B JUAJIOTOBOM OKHE,
KOTOpO€ BbI3bIBaeTCsA KHONKOM. [Ipy perennn oOpaTHOM 3a1auu, OYeHb BayKHO 3a/1aTh XOpoIlee
HayalbHOE MPHUOIIIKEHNE MOJETH, KOTopoe OblIo Obl OsiM3Ko K peanbHOW. CTapToBas MOJENb
BHIOMpPAETCSI HA OCHOBE aHAIM3a TO0TPadoB MEPBHIX BCTYIUICHHA MM UCXOJIS U3 CKOPOCTHOTO
paspesa, TOIYYeHHOTO0 B OCHOBHOM MOJIyJIe NMPOrpaMMbl. BakHBIMU TlapamMeTpamu SIBIISTIOTCST —
KOJINYECTBO CJIOEB, I'PAIMEHT CKOPOCTEH (M3MEHEHHE CKOPOCTH OT CJIOSl K CJIOK0), MOIIHOCTH
cioeB. KoppeKkTHOCTh HayaqbHOW MOJENIM OIpPENENIeTCs] HCXOAs M3 JIy4eBOTO MOKPBITHS

CIIOUCTON MoAenu (Jydd TOJDKHBI IMTPOXOJWTH IO TPAaHHIAM BCeX ciioeB). BcmomorartenpHas

V (v
(I)YHKI_II/ISI 1" 103BOJIIET CYIICCTBCHHO YIIPOCTUTL IIPOLECC BBI60pa CTapTOBOU MOJCIIN.
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PesynpTaTom paboThl 3TON OMUMU SBISETCS aBTOMAaTHYECKOE ONPEEIEHUE MapaMeTpPOB CIOEB
CTapTOBOM MOJEJIM B paMKaX OJHOMEPHON MHBEPCUMU.

CnenyrommMu BaXXHbIMU IapaMETpaMU SBJISIOTCS KOJIMYECTBO Y3JIOB I'€OMETPUM TpaHUL] U
y3JI0B MU3MEHEHHMSI CKOPOCTEH. Y3€ll I€OMETPHHM TI'PAHMLBI CJIOS — TOYKA B KOTOPOW MOXKET
U3MEHSATBCS €ro BepTUKalIbHAsA KoopauHata. To ecTh yeM Oosiblie y3710B, TeM 0oJiee CI0XKHOM
MOXeET OBITh TeOMeTpHs rpaHullbl. C APYroil CTOPOHBI, YeM MEHBIIE Y3JI0B, TEM 00Jee HaIeHKHO
Oyzer ompeneneHa rpanuia. Koim4yecTBo y3/10B reéOMETpUH JIydllle BCETO BHIOMPATh UCXOIS U3
KOJINYECTBA YHUKAIbHBIX [OJOKEHUM IPUEMHUKOB Ha npoduie (Hanpumep, B 5-6 pa3 MeHbILE).
Jlis Bcex rpaHMIl ClIOEB (KpOME MOBEPXHOCTH MU3MEPEHMil) KOJMUYECTBO Y3JI0B OAMHAKOBO. B
pEKUME MOJIECIMPOBAHUS Y3JIbl OTOOpaXaroTCsl KPYKKaMHU, KOTOPbIE MOXHO IEPETArHBaTh C
IIOMOILBIO MBIIIIH.

VY37Bl CKOPOCTU MM NMPOGUIb U3MEHEHUSI CKOPOCTH - OIpeNeNseT paclpeesieHue CKOPOCTH
BHYTpHU cios. I[Ipoduib ckopocTu 3aaeTcs HAOOPOM GUKCUPOBAHHBIX 3HAYECHUH Y3JI0B, MEXKIY
KOTOPBIMH CKOPOCTb MEHSETC JIMHEWHO. B mporpaMMe peann3oBaHO pa3HOE KOJUYECTBO y3JI0B
JUIs TIEPBOTO CJI0S U BCeX rnocienyromux. OObIYHO, B BEPXHEM CJI0€ CKOPOCTh 00Jiee H3MEHUNBA
U A Hero cienyer 3ajaaBaTh Oosiee aeTanbHbId Npo¢uib(3-10 y3moB). B HMKHMX crnosx
CKOpPOCTb MeHseTcs 0oJiee MIIaBHO U MOXKHO OTpaHU4MThes 1-3 y3mamu.

Emie oqHMM BasKHBIM ITapaMeTpPOM, KOHTPOJIIMPYIOIIUM CKOPOCTh M TOYHOCTD 33]1a4U SIBIIAECTCSA —
KOJIMYECTBO MPOMEXKYTOUHBIX Y3710B. OH OmpeAenser KOJWYEeCTBO NOApa3OMEHHH TpaHHUI]
(MeXIly OCHOBHBIMH Y3JIJaMM) M HIPAeT CYLIECTBEHHYIO POJIb IpPU BBIYUCIEHUSIX. B 1menom,
CKOpOCTh pacueTa 3aBUCHT OT CJEIYIOLIero mapamerpa — KOJHWYECTBO OCHOBHBIX Y3JIOB *
KOJIMYECTBO MPOMEXKYTOUHBIX Y3JI0OB * KOJMYECTBO TpaHMI] * KOJIMYECTBO HCTOYHHUKOB. Jlis
00JbIINX MOJENEN ¢ OONBIIMM KOJUYECTBOM Y3JIOB M UCTOYHHUKOB BPEMS pacyeTOB KPUTHYHO
Bo3pacraeT. [loaToMy Ha HayaJbHBIX JTalnax TECTUPOBAHUSA MOJEIH, JYy4YIle HCIOIb30BaTh
rpy0oe pa3zbueHue (Majgoe KOJIMYECTBO IMPOMEKYTOUHBIX y370B). U yxke B ¢uHanbHOM cragun
Jy4llle UCIOJIb30BaTh 00JIee TOUHOE pEIICHHUE.

Onuuu co31aHusi CTapTOBOM MOJIETH

HauvanbHas Monenb, Kak Mbl YK€ IMHUCAJIM, OYEHb BakKHA IpPU pEIICHHM OOpaTHOHM 3amayi.
ITporpaMMa mpenocTaBis€T HECKOJIBKO BapUAaHTOB KOHCTPYKTOpA MOJENIHM — aBTOMAaTHYECKHH,
MIOJIyaBTOMaTUYECKU W OJHOMepHas uHBepcusa. Ho 1 BceX BapHaHTOB O4YEHb BaXXHO,

MIPaBUJIBHO BBIOPATH KOJIMYECTBO CIOEB, TPAAUEHT CKOpPOCTEN U (paKkTop U3MEHEHHUS! MOLTHOCTEH.
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IEd Settings - { 2] ‘i&

l Inversiun] Colars ]

Start thickness 3 Start W value 0.30
Lavers number 3 = W factor 3

Thickness factor 3 MHumber & nodes 7 v

Ap
Ap

W nodes 1 layer E Subnodes number 30

¥ %
-

r’:é} R econstruct

W nodes 2-n layers 3

I[aHHBIC OIIINH YCTaHAaBJIMNBAIOTCA B nepBoﬁ BKJIAAKE auajiora HACTPOCK. Ilocne 3amanus

HAYaJbHBIX IapaMEeTPOB HAXMHUTE KHOIIKY . nepeluTe Ha CIEAYIOLIYI0 BKJIaAKy. Bbl
YBUAMUTE IOJIYYEHHYIO CTapTOBYIO MOJENlb B BuAe Tabmuiubl. TaOnuia mo3BojseT BPYUHYIO
peAaKTUPOBaTh CKOPOCTH M MOILHOCTH CJIOEB, a TaK)Ke€ 3aJ1aBaTh Ipe/esbl U3MEHEHUN (Ba)KHO
npu uHBepcun). Ilocne co3nanus HadaabHOM MOJENU cielyeT ee MPOTeCTUPOBAaTh — Yepe3 Bce
JIM TPAaHULBI IPOXOJAT ceicMuYecKue Iyun? i 3Toro cieayer paccuuTaTh NPSAMYIO 3a7ady U
MIOCMOTPETh JIy4€BOE€ IOKPBITHE. Jlaee MOXHO BepHYThCS ~ BO BKJIaAKy Inversion u
nonpo0OoBaTh MOCTPOUTH OJHOMEpHOEe pemieHue. Eciu mocne pacdera mpsMoil 3amauu s
HOBOH MO/I€IM HEBs3Ka YMEHBIUIMIACh, MOKHO EPEXOANUTH K PEXHUMY 110100pa.

[lepen mHBepcueil, Takke clieayeT 3aJaTh KOH(QHUIYpalMio y3JI0B T€OMETPHUH U CKOPOCTHOIO
npoduist cnoe. st aToro ucnons3yrorest onimu V nodes 1 layer, V nodes 2-n layers, Number
X nodes. PacronoxeHue y3JI0B IreOMETPHH MOXKHO YBHUJIETh/PEaKTHPOBATh TOCIE BBIXOAA W3
Jajora HAacTpOeK M BKJIIOUEHUS pPEeXUMa MOAETUPOBAHMUA. Y3Ibl CKOPOCTHOTO MpOduiIs
0TOOpa)kaloTCsl HEMOCPEACTBEHHO B BHUJE 3HAUYEHUH CKOpocTd Ha ciosx. IIpodwmis nepBoro u
BCEX IMOCIEAYIOIINX CIIOEB HacTpamBaeTcst oTAenasHOo ommmsamu: V nodes 1 layer, V nodes 2-n
layers.

[Tporiecc BbIOOpa ITUX MapaMeTPOB MHOTOSTAMHBIN M 3aBHUCHUT B MEPBYIO OY€pelb OT CPEIbl U
ombITa WHTepHperaropa. Bam wmoxer mnoHagoOutbes 10 5-10 1uKiaoB, 4TOOBI JOOMTHCS
KayeCTBEHHOI'O0 pe3yibTara (UCHOJB3Yys pPa3sHyl0 KOHQUIYpalMiO Y3JI0B U CTapTOBOE
npubmkenue). He 3abbiBaiiTe, 4To 3TO miaTa 3a To, 4To Bbl monydaere ToyHOe pelieHue, a
TaKXKe MOKeTe BHOCUTB allpHOPHYI0 HH(POpMAIHIO.
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Omnun mogdopa

[To ymoI4aHUIO aNTOPUTM TBITAETCS OJTHOBPEMEHHO MO00paTh TEOMETPHIO TPAHUI] U MPOQIIIN
cKopocTei cioeB. Ecnu kakoi-HHOyIb W3 3THX THIIOB IapaMETPOB HM3BECTEH — MOXKHO €ro
UCKJIIOUUTh U3 moabopa. Jiast aToro mcnoss3yrores ommuu: Invert V, invert Z. Takke MOKHO
3aKpENUTh OJWH WM HECKOJbKO Y3JIOB TPaHUIBL. J[JsS 3TOro HYXHO MEPEUTH B PEKUM
MOJICTTMPOBAHUS U BBIICIUTH 3aKPEIUIIEMbIC Y3JIbI MPABOW KHOMKOW MBIMHN (TIPU 3TOM KPYKKH
CTaHyT KBajparaMu). V3 HMHBEPCHUU TaK)Ke€ MOXKHO HCKIIOUUTh OTACIbHBIC TOa0rpadbl.
Yupasnenue rogorpadgamMu Mpou3BOAUTCSA B JiereH e rpadukoB. OTKIIIOUECHHBIC Troorpadsl He
noI0UPAIOTCS U HEe 0TOOpakaroTcss. MOXKHO UCKIIIOYUTHh YacTh JAAaHHBIX (Oosiee “TiyOMHHBIE™)

110 mapaMeTpy MakKCUMAJIBHOTO YAAJICHUS UCTOYHUKA OT IIPUCMHUKA.

o S

i -

E Settings -

Smoathing factor ¥ 0.0100 Smoathing factar Z oo

[rever v Irwert 2 v
[terations number 10 = b aximal offzet *

N v |‘l.|’min |‘u’max 7 |

1 0.033 0.050 3.33 0

2 0.81 0.050 3.33 2.03

3 1.65 0.050 3.33 5.37

JBe omuu (Smoothing factor V, Smoothing factor Z) koHTpoaHpYrOT I1aAKOCTh MOTY4aeMOro
periennsi. ['magkocte rpaHuipl  ycraHaBnuBaeT omiwms (0-1), rmaakocte pacrmpeneneHust
ckopoctu BHyTpu ciost — (0-1). DTu mapaMeTpsl UTpArOT BaXHYIO POJb TPH COBMECTHOM
noabdope ckopocTelt u reoMeTpuu. [lapaMmeTp TIaaKoCTH JUTsl TPAHUITBI OOBIYHO JIETAI0T OOJIBIIIE,
4T0OBI U30€KaTh PACXOXKJEHHS AJITOPUTMA C OJHOM CTOPOHBI U MOSBJICHUS “‘CIENBIX’ T'PaHMIL
(rpaHUIBl Yepe3 KOTOpble HE MPOXOAAT Jydd) ¢ Apyroil. Bribop mapameTpoB TIiiajKocTu
IPOU3BOIUTHCS OTBITHBIM ITyTEM.

HauanpHast/Texymas Mozenb oToOpaxkaeTcsi B Tabnuie, B KOTOPOW TakKe MOXKHO 3aaTh
npezeNbl U3MEHEHUS TTapaMeTPOB JIJIsl KKIOTo ciost. [Ipemenbl HeoOX0aMMO 3a/1aBaTh UCXO/IS

N3 pCaIbHBIX HpeI[CTaBJ'ICHI/Iﬁ 0 CKOpPOCTAX CeliCMHUYECKUX BOJH B cpeace.
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KonuyecTBo utepanuii 00IYHO YCTaHABIMBAETCS B paiioHe 5-10. ITOTO BIIOTHE TOCTATOYHO IS
MOJTyYEHUS] TPUEMIIEMBIX Pe3yibTaToB. [Ipu OoNbIIeM KOMUYECTBE UTEPALHA aITOPUTM MOKET
HayaTh PACXOJUTHCS, YTO MPUBOJUT K YBEJIMUECHUIO HEBSA3KU. [10 OKOHUAHWK MHBEPCUU MOXKHO
BEpPHYTHCS K pe3ysibTaTaM, MOJIyYeHHBIM Ha JII0OON UTepaly C MOMOIIbI0 COOTBETCTBYIOIIMX
KHOIIOK.

I'paduueckue HACTPOMKHU

Brmanka comepuT HaOOp OIIMU JIJIS HACTPOEK IBETOBOH IIKaibl M rpadukoB romorpados.
[[BeTa 3a1at0TCsl aHATIOTUYHBIM 00Pa30M, YTO U B OCTAIBHBIX OKHAX MPOTPAMMBI.

B setg: S e

Start model ] Irversion | Colors l PaseepHyTh

Colar seale min 0.20 &J Observed
Color scale may 160 &] Calculated
&J ColorScals ‘

MuHIMYM 1 MaKCUMYM IIKaNIbl ycTaHaBuBatoTces onuusimu: Color scale min, color scale max.

Monayab aHU30TPONIUA

B nHacrosmmii MOMEHT B IIpOrpaMMe pealn30BaH NPOCTEHIINI BapHaHT y4yeTa aHU3O0TPOIHH
ceficMrueckux ckopocrei. IIpu pacdyere MCnonb3yroTCsa pa3HbIE 3HAUEHUS CKOPOCTH AJIEMEHTA
pa3pe3a B BEPTUKAJIbHOM U TOPU30HTAJIBLHOM HAMpaBiICHUH. YUYeT aHU30TPONHMM OKa3bIBaeT
0c000 CHIIbHOE BIMSIHHE Ha PE3YyJIbTaThl MEKCKBRKMHHBIX U3MEPEHUH.

[Iporpamma BoccTaHaBIMBaeT —cpeHee 3HAYCHUE CKOPOCTH U oTHoueHue VX/VZ B pexume ¢
MIOCTOSIHHOM CKOpPOCTBhIO B stueiike. [Ipu BbIOOpE 3TOTO peknMa MOSBISIETCS JTOMOJTHUTENIbHAS
omust Anisotropy. Eciiu ee BeIOpath, TO B X0J1e HHBEPCHH (TTOCTIC TPEThEH UTEPALIUH) MOSIBUTCS
JIONIOJTHUTEIIbHOE OKHO, B KOTOPOM IMOKa3aHO pacrpesencHue napamerpa anusorpornuu (VX/Vz)

paspesa.
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ZondST2D [testpicking.st] l I
File Options Help
S e R B® Y 9

7

Anisotropy distribution } = @ X

s |

Anisotropy YaVz distribution

0 10 15 20 25 30 35 40 45 S0 S5 60 65 70 75

& 28713 1 0.4 km/s | 0% |059/0.6 |409 points, 637 blocks Y

CrnenyioT OBITH OCTOPOKHBIM TIPH OJZHOBPEMEHHOM IIOI00PE CpEeIHEH CKOPOCTH M Mapamerpa
AQHU30TPONUH, T.K. OH JJaeT JAONOJHUTENbHYIO CTENEHb CBOOO/BI (YCUIMBAET 3KBUBAJIEHTHOCTD)
pemeHnto. To ecTb Jydllle BCErO HCIOJIB30BAaTh JJAHHBIM PEXKUM B TOM CIIydae, €CJIHM Bbl

YBEPEHBI, YTO B pa3pe3e MPUCYTCTBYIOT MOPOIbI, XapaKTEPUIYIOUTUECS aHU30TPOTTHEH.

Moayas MASW

MASW — MyIbTUKOMIIOHEHTHBI aHalIW3 TMOBEPXHOCTHBIX BOJH — METOA IIMPOKO
WCTIONB3YIOIMICS TPU MHXKEHEPHBIX U3BICKAHUSX.

BBuay TOro, 4ro MOBEPXHOCTHBIC BOJHBI COACPKAT 3HAYUTCIHHYIO YacTh CEHCMHUYECKOU
SHEPTUH, a UX CKOPOCTH 3HAYMTEIHLHO HUKE OCTAIBHBIX THITOB BOJIH, CTAHOBHUTCS BO3MOXHBIM
X HaJEKHOE BLIACICHHE.

Brigenstor Heckonbko moaudukaiuii Merona MASW, HO OCHOBHBIMH SIBJISIFOTCSL — aKTHBHBIN U
MACCUBHBIA METOIBI. MeTOMKa TOJIEBBIX padOT akTUBHBIM BapuanToM MASW npaktudecku He

/\
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orauyactes oOT Kiaccudyeckux cucrem (MIIB). Opnako, cieayeT HWMETh BBHAY, YTO
paspemiaroniasi CcnocoOHOCTh M TIYOMHHOCTh METOJAa ONpEAETseTcs TIeOMETPUYECKHUMU
napaMeTpamy yCTaHOBKH, IEPHUOIOM HAKOILJIEHUS U YaCTOTOW JUCKPETU3ALMM CUTHATIA.

B meronre MASW wu3zydaercsi 3aBUCUMOCTh (pa30BOM CKOPOCTH OT YaCTOTHI — JIUCIIEPCUOHHBIC
KpuBble. OTO cBOEOOpa3HbI aHAIOr YacTOTHOTO 30HAMPOBAHMS B AJEKTpopasBenke. Yem
MEHbBIIIE YacTOTa, HAa KOTOPOH BbIEICHAa (pa3oBasg CKOPOCTh TeM Oousblie TIyOMHA
IIPOHMKHOBEHUsI CEHCMUYECKOU DHEPIUH.

EctectBenHo, Bo3MOxHOCTh npumeHeHuss metoga MASW takxe ompenensercs XapakTepoM
ceiicmuueckoro paspesa. Hanbosnee 6aronpusiTHBIMU pa3pe3aMu — SIBISIFOTCS CPEibl € TIaBHBIM
YBEIMYEHUEM CKOPOCTH MOTIEPEYHBIX BOJIH C TITyOUHOM.

Boigenenue nucnepcroOHHBIX KPUBBIX U3 ceiicMorpaMM Haubosiee Cllo)KHas 3ajada, Tpedyromas
OoT 00paboTyMKa OINpEAeJCHHBIX HAaBBIKOB W ombiTa. OObIUHO 00paboTKa MPOU3BOAUTCS B
JaCTOTHOM 00J1acTH, Uil 3TOr0 MpeABapuTelibHO paccuutbiBatorcss f-K wmmm f-v crekTpsi.
CymiecTByeT HECKOJIBKO 0a30BbIX aJTOPUTMOB ISl aBTOMAaTUYECKOTO U I10JIyaBTOMATUYECKOTO
BBIJICTICHUS JIUCTICPCUOHHBIX KpUBBIX. B Z0NdST2D wucnonb30BaH airoput™, MPeyIOKESHHBINA
ITakom B 1999 rony.

B obmiem ciiydae, Ha AUCTIEPCHOHHBIE KPUBBIE BIUSIOT TPU MapaMeTpa: CKOPOCTh MPOAOIbHBIX U
MONEPEYHbIX BOJH, IUIOTHOCTh. Ho omyTumoe BiMSHHE OKa3blBa€T TOJBKO CKOPOCTh
nonepeunbix BosiH (VS). Ilostomy B pesynbrare mHTepnperanuu naHHeix MASW mnosiydaroT
Ha0op BepTUKAIbHBIX poduieit VS.

Taxum 0Opa3oM, MpoLecc MoIydyeHHs pe3yabTaToOB CBOAUTCS K TPEM OCHOBHBIM 3Tariam

1. Tonyuenue noneBbIx MaTepuanos. [Ipu 3TOM, BO3MOXHO HCIOJB30BaTh KJIaCCHUUYECKHE
cucTeMbl HaOmofeHui. Jlu3alilH CHCTEMBI MPOU3BOJIUTHCS C YUYETOM IKEITaeMOU
IITyOMHHOCTH U pa3pelaroiieid CiocoOHOCTH.

2. BelneneHue AUCHEPCHOHHBIX KPUBBIX. DTO Hanbosee BaXKHbII 1 HEOITHO3HAYHBIH 3Tan. B
3aBUCHUMOCTH OT CKOpPOCTHOI'O pa3pes3a, KauecTBa MaTepHalioB M JpYyrux (HakTopos,
cilenyeTr MoAOUpaTh pPa3UYHBIE IapaMeTphl alroOpuTMa IOCTPOEHHUS JIBYMEPHOTO
CIEKTpa JUIsl YIYUIIEHUS Pa3peLIeHUs.

3. TlomyueHune BepTHUKAJIbHBIX pa3pe30B MOIMEPEUYHBIX BOJIH. B kadecTBe 0a30Boil Monenu
MOTEPEYHOI0 CKOPOCTHOTO MPOQMIS HCIONb3YEeTCd TOPU3OHTAIBHO-CIIONCTas Cpeja.
ANTOPUTM MHBEPCHUU aJanTUPOBaH IS MOJIyYEHHUS TJaJKOT0 W KYCOYHO-TJIAJKOTO

pacripeaciiCHusd nmapamMeTposB.

OOpaboTka MOJEBBIX MaHHBIX B mporpamme ZondST2D wHauwHaercs ¢ BBOJAa T€OMETPHUHU

HCTOUYHHUKOB W NPHUCMHUKOB. OTta nponeaypa MHOpoU3BOAUTCA B MOAYJIC NHUKHPOBKU
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ceiicMorpamMM. Ecnu oiMH M TOT e CeT JaHHBIX MCIOJIb3YETCS AJsl MHTEpIpeTaly AaHHBIX
MIIB u MASW, TO BeposTHee Bcero TreoMeTpus ObUIa 3aBeJeHa paHee M HUKAKUX
JIOTIOJTHUTEIIBHBIX JIEMCTBUN MPOM3BOMUTH HE HYxHO. IIpocto 3amyctute momyns MASW u3
OKHA MHUKHPOBKH C OTKPBITBIM MpoeKToM. llocne 3arpy3ku 1aHHBIX B MOJyJIb HOSIBJISIETCS OKHO
aHaJIM3a MCIEPCUOHHBIX KPUBBIX, pa30UTOE HAa HECKOJIBKO CEKIIUH.

Brinenenne AuCrepCcuOHHBIX KPUBBIX
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[lanenmp WHCTPYMEHTOB B pPEXHUME IHKAPOBKH JUCIEPCUOHHOW KPHUBOW COJEPHKUT
cienyomue QyHKIUU:

& - IIEPECUYNUTATh IBYMEPHBIN CIIEKTP C HOBBIMU ITapaMeTpamMu

« - nepeiitn x mpenpytymeii Touke MASW. B HekoTopeix ciaydasx Toukn MASW moryt
ObITh “nycThiMu’. Hampumep, B koH(purypanun Forward 31o — TOYKH MOCIEIHUX MOJIOKCHUN

HCTOYHUKOB.

B nepenTyr k cienyromieir Touke MASW.

I OtobpaxkaTh MOAYJIb JABYMEPHOTO CrekTpa. [IMKMpOBKa OCYIIECTBISETCS B ITOM

pexume.
RE - OT06paxarh BeleCTBEHHYIO 9aCTh IBYMEPHOTO CIIEKTPA.
IM - OroGpaxkaTh MHUMYIO 4acTh JIBYyMEPHOTO CIIEKTPA.
VF - Tloctpouts VF cnektp. 3aBUCUMOCTD (ha30BOM CKOPOCTH OT YaCTOTHI.

KF - TTocrpouts KF criekTp. 3aBHCHMOCTD IPOCTPAHCTBEHHOM IIEPEMEHHOM OT YaCTOTHI.
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- IlepediTn B pPEXKUM HHBEPCUHM AUCIEPCUOHHBIX KpUBBIX. IlepexomuTe B pexuM

WHBEPCHH U 00PaTHO MOXKHO B JII000€ BPEMsi, KOPPEKTUPYSI TUCTIEPCHOHHYIO KPUBYIO U MOJICTIb.

['71aBHOE MEHIO OKHA.
['71aBHOE MEHIO MOAYJS AYOJIMPYET OIIMH IMAHEIM HHCTPYMEHTOB, a TAaK)Ke COIEPIKUT Pl
JIOTIOJTHUTEIBHBIX.

File/Save MASW project — coxpaHuTh TEKYIIHI TPOEKT (KPUBBIC+MOICIIH).

File/Load MASW project — 3arpy3uth 3apaHee COXpaHEHHBIN POEKT.

File/Save model as XYZ — coxpaHuth Mo/ielib B TEKCTOBBIH (haiii 11t mporpammbl Surfer.

File/Save models — coxpanuTh MOJie)Ib B TEKCTOBYIO TaOJIHILY.

File/Load borehole data — 3arpy3uts ¢aiin ckBaxuHHON HHMOPMAIUH.

Options/Delete active curve — ymaiuTh JUCIEPCHOHHYIO KPHUBYIO JJIsI TEKYIIEH MOJIbI
AKTUBHOM TOYKH (CETMEHT KPUBOM).

Picking — nepeiiTu B pe)HM MHUKUPOBKH.

Zoom&Scroll — BKIIOYNTh peXUM JIymbl (YBEIMYECHHS ydacTKa CIIEKTpa) I JBYMEPHOTO
CIIEKTpA.

Options/Units — ayOmupyeT OMNIUH HACTPOWKH CIUHHII H3MEPEHHH MOAY/S MUKHPOBKU
NEPBBIX BCTYIUIEHUH JJI1 OTOOpaXKEHUs CElCMOTrpamMM.

Options/Goto inversion mode — nepeiT B peKUM THUKAPOBKH.

B BepxHe#l cexknuu oToOpakaeTcsi TeoMeTpusi yCTaHOBKM M Tekymiedl Touku MASW. Tlox
toukoii MASW Oynem moHMMaTh MCTOYHHK M HAOOp TMPUEMHHKOB, T€OMETPUYECKHHA IICHTP
KOTOPBIX SBJISIETCS TOUKOHM 30HAMpoBaHus. [IpeMHUKN MOTYT OBITH Cl€Ba, ClipaBa WM MO 00e
CTOPOHBI OT UCTOYHMKA. IllupuHA TIpynnbl HCTOYHUKOB KOHTPOJIUPYETCS MHUHUMAJIBHBIM
MaKCHMaJIbHBIM Pa3HOCOM (PACCTOSTHUEM MEXAY UCTOYHMKOM U NMPUEMHHUKOM). Bbibop rpymmsl
IPUEMHHUKOB UIPaeT Ba)XXHYIO pOJIb IPU MOCTPOECHUHU JBYMEPHOIO crekTpa. s uaeanbHOR
(cuHTEeTHYeCKOW) CceHCcMOrpaMMbl — yBEJIMYEHHE KOJIMYECTBA HCTOYHUKOB MPHUBOIUT K
YIYULIEHUIO KayecTBa I0JIy4aeMOro crekTpa. /(s pealbHbIX JaHHBIX CIEIyeT OrpaHUYMBATH
Ipynmy, Tak Kak ¢ YyJaJeHHEM LIyMOBas COCTaBJsIOLIas B JaHHBIX Bo3pacraeT. Takxke
HeoOXxoauMo yOupaTh “MepTBbIE” U Tpacchl JJsi OYEHb MalbIX yJaJeHUd ((PpOHT BOJHBI
uckaxeH). OOBIYHO BBIOODP IPYIIIBI TPOU3BOIUTHCS OMBITHBIM TYTEM.

B 51eBoli HMXKHEH CEKIMU HAaXOOUTCS ABYMEPHBIH CIEKTp, IO KOTOPOMY IIPOM3BOJAUTCS

MUKHUPOBKA JUCIICPCUOHHBIX KPUBBIX. On IpeaACTaBIsACT coboit HUHTCPIOJEINUOHHYIO KapTUHKY,
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Ha KOTOpOH IBeTOM 00O3HaueHa aMIUIMTyJa CHUrHaja, B 3aBHCHUMOCTH OT ()a30BOH CKOPOCTH
(mpocTpaHCTBEHHON YacTOThI) W 4acTOThl. [IMKMpOBKa MPOU3BOIUTCS C IMOMOIIBIO MBIIIHU IO
MaKCHMaJbHbIM 3HAUYEHUSIM aMIUIMTYAa CUrHana. [[jsi yBepeHHOro BBIACIEHUS JHUCIIEPCUOHHBIX
KPHUBBIX Ha CIIEKTpe TpeOyeTcsi OonbIT. JlucnepcuoHHble KPUBBIE CI0XKHBIM 00pa3oM 3aBUCAT OT
apaMeTPOB CPEJibl, UMEIOT PA3INYHYI0 (POPMY U MOTYT COZAEPIKaTh HECKOIBKO MOJ (HECKOJIBKO
Y4acCTKOB KPMBOM CMEIIEHHBIX APyl OTHOCHUTEIBHO JApyra BAOJb OCH 4acToT). Pasznmenstor
(GyHIaMEHTaIbHYI0 MOJY, OTBEUAIOIIyl0 OOBIYHO 3a Ooiee TITIyOMHHYIO 4YacThb paspe3a Hu
JIONIOJIHUTEIbHBIE — MEHee ITyOuHHble. B OosbIIMHCTBE CilydaeB yIaeTcsl BBIIEIUTH TOJIBKO
(byHAaMEHTalbHYI0 MOAY curHana. Ho B HEKOTOPBIX CUTYyalMsIX MOKHO BBIJECIUTb OJHY U JjaKe
JIB€ JIOIOJHUTENBHBIX MOJbl. Vcronb3oBaHME  HECKOJIBKMX MOJ IIpM HHTEpIIpETAlUU
HOJIOKHUTEIBHO CKa3bIBAETCS HA KAUECTBE M10JIy4aeMbIX PE3YIbTaTOB.

B mporpaMMe peanu3oBaH I0JyaBTOMAaTHYECKHM pEXHUM IHUKUPOBKU AMCIEPCUOHHON
KpuBoii. B 3TOM citydae BbIOOp 3Ha4yeHuil npousBoautTcs B pexume f-K crekrpa ¢ Haxaroii
knaBumiet ALT. Ilpu naxxatuun ALT nosisisierca npsimoyrosibHas obnacts (001acTh mmovcka). B
JAHHOM peXHME, I[P HAXKATUM MBIIIKM Ha CIEKTpe IUKUPOBKAa OYIET OCYIIECTBISATHCS
aBTOMaTHYECKH B BbIOpaHHOW oOnacTd (IO CETKEe YacTOT COOTBETCTBYIOLIMX IIary
JMCKPETH3allMi CUTHaja). YBelnueHrne/yMEHbIICHHE 00acTH TOMCKA PEryIHpYeTCsl KOJIECOM
mbIM (¢ HaxkaToi kimaBuineit ALT). Koppekius monoXeHuil ToueK KpUBOM MPOM3BOIUTHCS
JIEBOM KHOMNKOM MBIIIM. YJaJleHHE — Ha)KaTUEM IpaBOM KHONKHM MBIIIM Ha Touke. BriOop

aKTUBHOM MOJIBI ,Z[PICHGpCPIOHHOfI KpUBBIX MPOU3BOAHUTLCA B TIJIaBHOM MCHKO WJIHW B

COOTBETCTBYIOILIEM BCIUIBIBAIOIIEM CITHCKE Monbl  oToOpaxkarorcs
paznmuyHbIMM 1BeTaMH. Kak mnpaBwiio, Kaxnaas MocleAyromas MoJa HaxXOJIUTCsA IpaBee
MPEABITYIIEH.

[TpaBast HUXKHSIA CEKLMs OKHA COCTOUT M3 HECKOJBKUX BKJIaA0K. [lepBas comep ut o6siacth
aKTUBHON ceficMorpammbl. B naHHON BK/IajKe MPOU3BOAUTCS BBIOOpP Tpacc, KOTOpblE OYAyT
y4acTBOBaTh B IMOCTPOEHHM ABYMEpPHOro crekTpa. Bribop Tpac ocymecTBisercs B o0iacTu
JereH/pl 1100 JBOWHBIM IIEIYKOM Ha rpaduke Tpacchl (ecnu ee TpeOyeTcs HCKIIOYUTh WU
BOCCTAHOBHUTH). MacmrTad OTAEIBHBIX TPacC PETYIUPYETCs KOJECOM MBIIHU (KOTIa Kypcop
HaxoJUTCA HaJ Tpaccoi). CrenuaabHbIi WHCTPYMEHT IO3BOJISIET OTPAaHUYUTH OO0JACTh, IO
KOTOPOH NMPOU3BOAMUTCS pacueT CIEKTpa, 4TO YyIOOHO MCHOJIb30BATh JJIS MOAABICHUS APYTHX
TUNOB BOJH. OH peanu3oBaH B (opMe IBYX PE3HMHOBBIX MHOTOYIOJHHHMKOB PacIOJIOKEHHBIX
CBEpXy U CHHM3Yy ceiicMorpamMMmbl. @OpMy MHOTOYrOJIbHHUKOB MOXHO MEHSThb, MOTSHYB 3a

XapakTepHble KpPYKKH B y31ax. Ta o0macTe celicMorpamMMbl, KOTOpas TEepPeKphIBACTCS

PE3UHOBBIM MHOT'OYT'OJIbHUKOM — HEC 6yaeT Y4aCTBOBATH B pacycTax.
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Bxnaaka spectrum otoOpakaeT oCpeTHECHHBIM OJJTHOMEPHBIN CIIEKTpP TeKyier Touku MASW.
JlBa BepTHKaJIbHBIX OEryHKa IO3BOJIIOT BHIOpaTh MUHHUMAJIbHYIO M MAaKCHMAaJbHYIO YacTOTY,
KOTOpBIE OYIyT MCIIOJIb30BaHbI IIPU TIOCTPOCHUU JIBYMEPHOT'O CIIEKTpA.

Bkiiagka processing coaep)KUT OCHOBHBIC OMIMU KOHTPOJHUPYIOIINE AITOPUTM MMOCTPOCHHUS

JBYMEPHOTO CIIEKTpa.

Data |Spectrum P'rcu:essing|

Limites _
YMin 1| ias o
Frgtdin I'Ii | Frghdax |5|:|7 |
Offsethtin 1 | Gifsettan 60 |

Frogeszing

4

Smoothness |G Offset 147 2

4

[~ Zemo padding Array | Fonward

Apply

Omumun VMin, VMax, FrgqMin u FrgMax ycTaHaBIMBaIOT TPAHHUIBl PACCUYMTHIBAEMOTO
JBYMEpPHOro crnekTpa. OHUM HeoOXOIUMBI JUIsl CYXKEHHs OoO0JacTh IMOMCKa W AJs JIyYIlero
NPE/ICTaBICHNSl CHEKTpa. 3HAYCHUS MHHUMAIbHON M MaKCUMaJbHOH (a30BOW CKOPOCTH
Ha3HAYaIOTCS UCXO/IS U3 MPEACTABICHUI O CKOPOCTSX MOMEPEYHBIX BOJH B CpeJie.

Omnuuu offsetMin u offsetMax onpenenstoT TUHEHHBIH pa3Mep TPYIIBI IPUEMHUKOB TOUYKU
MASW (kenarenbHo, YTOOBI X OBLIO HE MEHBIIIE TISITH).

3HaveHne onuuu SMOOthNESS ycraHaBIMBAaeT JOMOJHUTEIBHOE CIIIQ)KUBAaHUE PACYETHOTO
criektpa. [Ipu 3HaueHnn 0 — criia)kuBaHUe HE IPOUCXOIUT.

Offset 1/r™ - ycranaBnuBaeT Beca KaXJJ0H Tpacchl B 3aBUCUMOCTH OT pa3Hoca. [Ipu 3HaueHun
0 — Bce Tpacchl paBHO3HA4YHbL. [IpM OONBIIMX 3HAYEHHAX - TPacChl MMEIOT Beca
npornopioHaibabie 1/r(n). To 03HavaeT, 4To OoJiee yaaleHHbIC TPAChl OYIyT MEHBIIIE BIUATH

Ha pe3yNbTUPYIOIUN CIIEKTP.
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Zero padding — omus s moaydeHus 0ojiee IIagKoro CreKTpa ¢ OONBIIMM KOJHYECTBOM
MPOMEKYTOUHBIX YacTOT (JIy4IleH JeTaar3aiuel BI0JIb OCH YacTOT).

Array — tunt Touku MASW. Forward — uCTOYHHUK HaXOAMTCS TEpe] IPYIIOi MPUEMHHUKOB.
Reverse - MCTOYHUK HAXOMMUTCS TMOCJE TPYIIbI MPUEMHUKOB. Forward&reverse — npueMHHUKH
pacoIoKeHbl M0 00€ CTOPOHBI OT UCTOYHHMKA. [IpM M3MEHEHHH STOM OMIMH HACTPOMKH ISt
IPYIIIT IPUEMHHKOB COPACHIBAIOTCS.

[Mocne n3MeHeHHs TapaMeTPOB JaHHOW BKIIAIKH CIIEAyeT Haxarh KHOIKY Apply.

Pexxum uHTEpIIpeTalivy JaHHBIX

[Tepexox B peXWM HMHTEPIPETAIIMM MOXET OBITh OCYIIECTBJICH B J00O0W MomeHT. He
00s13aTeNnbHO, YTOOBI BCE KPUBBIE OBLIN MPEABAPUTEIHHO TPOMUKUPOBAHBI.

[lon wHTepmpeTanuu mpeanoiaraeTca Moadop NapaMeTpoB TOPHU3OHTAIBHO CIOUCTOM
monmermu s Kakmod Toukn MASW. CoOBOKYIMHOCTH OJHOMEPHBIX MOJCIEH BIOJb
OTpecIeHHOr0 TpOoQWIsl TMpeACTaBlIseT co0oi pa3pe3 momepeuHbix ckopocteit. llems
UHTEPIIPETAIMA — JOOUTHCS XOPOIIEr0 COBMAIEHUS MPOMUKUPOBAHHON U PACYETHOW KpPUBOM
JUIsl aJIeKBaTHOM, C T€OJOTMYECKOW TOUYKM 3peHusi mojenu. [lapamerpamu cioeB BBICTYHAKOT —
NpOJONbHAS W  TIONEpeYHas CKOPOCTH, TIUIOTHOCTh W MOIHOCTH. [logbop  0OBIYHO

OCYHICCTBIIACTCA TOJIBKO JJIA ITOMICPCUHBIX CKOpOCTefI 1 MOIIIHOCTEH CIIOEB.

. MASW PROCESSING MODULE ' b =e| B ﬂ

File Options
# B @« » H )
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[TaHenb WHCTPYMEHTOB B PEXKHUME HWHTEPIPETALNU AUCIEPCUOHHONW KPHUBOM COACPIKHUT

cnenyromue GyHKIUU.

By
¢ - BBI3BATh JMAJIOT HACTPOMKH MApaMeTPOB UHTEPIPETALHH.

8. paccuuTaTh IpAMYIO 3a71a4dy.

o nepeiitu k npeapiaymend Touke MASW. Ilpu oTcyTcTBUM KpHBOW Ha JAHHOW TOYKE

IPOIIECC MHTEPIPETALUU HE BO3MOXKCH.
V. nepenTy k cienyromei touke MASW.
W . 3aIyCTUTH MPOIIETYPY aBTOMATHIECKOTO M0100pa mapaMeTpOB MOJICIIH.
- CKOTIMPOBATh TEKYIYIO0 MOJCIb B Oydep oOMeHa.

B _ scrasums MoOJIeTb B TEKYIIyI0 u3 Oydepa ooMeHa.

u - ICPEHTH B PEIKUM TUKHPOBKHU JUCIICPCUOHHBIX KPHUBBIX.
['MaBHOE MEHIO OKHa.
['maBHOE MEHIO MOJyJNsi AyONUpYeT OINLUH MaHEId HHCTPYMEHTOB, & TAKKE COICPIKUT P
JIOTIOJTHUTEIIbHBIX.
Options/Poisson ratio — Ha3HaYMTh BTOPBIM HapaMmeTpoM mozeiu — kodddurment [lyaccona.
Options/Vp value — Ha3HauNTH BTOPBIM APAMETPOM MOJICIIA CKOPOCTH MPOIOIBHBIX BOJIH.
Options/Auto recalculation — aBTOMaTHUYeCKHii ImepecyeT NPSIMOM 3adayd NP H3MECHEHUHU
napameTpoB MojieNH (Ha rpade Wi B Ta0IuIe).
Options/Draw labels — pucoBats 3nauenust VS Ha CIIOSIX MOJICITH.
Options/Export/Model to CAD — skcnoptupoBaTh pe3ynibTaThl uHTEpperanuu B ¢aiin dxf
cucrtemsl CAD.
Options/Export/Report to Excel - sxkcnoptupoBats pe3ynbraThl HHTepnpeTanuu B Excel B popme
OTYETHBIX TAOJIHII.
Options/Export/Pseudo boreholes — skcnoptipoBats Mozenu B GopMe KOJOHOK CKBaXKUH. ITO
yIOOHBIA CIOCOO COBMECTHOI'O MpEACTaBIEHUS JaHHbIX celicMoromorpagpuun u  MASW.
[IceBOOCKBa)XXMHBI CIEAYEeT OTKPBIBATH B peXuMe HHTeprpeTanuuu naHHbIX MIIB (riaBHbIi
MOJ1yJIb IPOTPAMMBI).
Options/Goto processing mode — nepeiTé B pexuM MUKUPOBKU TUCTIEPCUOHHBIX KPUBBIX.
[Mpouecc wmHBepcuu (TO €CTh ABTOMATHYECKHH NOAOOpP MapamMeTpoB pa3pe3a) MOXKHO
NPOBO/INTh, €CIIM Ha JAHHOW TOYKE €CTh JUCIIEPCHOHHAs KpUBas, KOTOpas OTOOpaskaeTcsi B
rpadge HUXKHEH JeBOM CEKIIMM OKHA. 371eCh TaK)Ke MOXKHO YBHUJETh TpauK TEKyIIeH MOJCIN U

pacueTHyI0 KpUBYIO COOTBETCTBYIOIYIO JaHHOW Mozenu. [logbop mapameTpoB ocymiecTBiseTcs

82



anb0 BpyuyHYIO (pEeJaKTHPOBAHHMEM OJJIEMEHTOB KPHUBOM MOJENM — MBIIIBI0 WM B TaOiHIe
NpaBOd HWKHEH CEKIMM OKHA) WJIM aBToMarnyecku. [Ipum aBroMaTmyeckom moabope
KOPPEKTUPYIOTCS TOJBKO 3HAYEHMs IIONEPEYHBIX CKOPOCTEM M MOIIHOCTEH cioeB. lloaromy
OCTaJbHbIE MMapaMeTpbl HYKHO YCTaHOBUTH 3apaHee. CyliecTByeT nBa croco0a 3aJaHus
CKOPOCTH MPOJOJBHBIX BOJIH VP — HEMOCPEACTBEHHBIM PEAAKTHPOBAHUEM 3HAueHUU VP win
u3meHenneM kodddumumenta Ilyaccoma PR. Bropoii cmoco0 mnpeamodturenpHee, Tak Kak
ko3 duuuent Ilyaccona crabuiieH U U3MEHSETCS B Y3KOM Auana3zoHe. i mepektodeHus u3
OJIHOTO PEKMMa B APYrOM UCHOJIB3YETCS] COOTBETCTBYIOIIMM IYHKT MEHIO MJIM JBOMHOM LIETYOK
MBIIIY Ha 3ar0JIOBKE TPETHETO CTOJIONA TaOIHIIbI.

[Ipu aBTOMaTHUECKOM MOJI00pE OBIBAET IMOJIE3HO 3aKPEIUIITh HEKOTOpbie mapameTpsl (VS u
MOIIIHOCTb cJos1). JIist 3TOro ABaXKIbl IIEIKHUTE MBILIIBIO Ha sA4eilke Mapamerpa, KOTOPbIH
HE00X0IUMO 3aUKCUPOBaTh. SUeiika mpu 3TOM U3MEHUT IIBET Ha CEPbI.

B BepxHell cekiuu OKHa OTOOpa)aeTcs pa3pe3 MONEPEeYHBIX CKOpPOCTEH BHOJb MPOQUIIS.
OH mosydaeTcsl TyTeM JHUHEHHON WHTeproysuyd Mojaeneil Habopa touek MASW. llBeroBas
IIKaJla CIpaBa OT pa3pe3a CBA3bIBAET 3HaUEHHE V'S C ONPEEIIEHHBIM 1IBETOM.
Jnanor HaCTpOWKHU NapaMeTPOB UHTEPIPETALINH.
Bxiagka Start model — cogepxut omimu, npeaHa3HAYCHHBIC I CO3MAHUS CTAPTOBOM

MOZACIIU CPCIbI.

r Settings { = ‘ [ |&‘1

l Inversion ] Graphics ]

Start thickness 3 s value 0.30
Layers number 5 = Wp valug 0.50

Thickness factar g P value g

8% Reconstruct v ALL

L

Onuuu Vs, Vp, p — 3a1al0T HavalbHbIE MapaMeTphl Cpebl — MONEPEYHYI0 U MPOJOJIBHYIO
CKOPOCTH, IIJIOTHOCTb.

Onuuu Start thickness u Thickness factor — ycranaBiMBarOT MOIIHOCTH MEPBOTO CIOS U
napameTp YBEIHMYECHHs] MOITHOCTH KaXI0To mocieayromero ciost (1-5). MomHocTs mepBoro

CJI0s BBI6I/IpaCTCSI HUCXOOd U3 TCOMCTPUYCCKUX MAPaAMETPOB CUCTEMbI Ha6J'IIOI[eHPIfI.
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Omnmust Layers number — ycraHaBiIMBaeT KOJUYECTBO CIIOCB HadalbHOW Mojaenn. OObIYHO
UCIOJIB3YIOT 3-7 CII0€EB.

Knonka Reconstruct nomkHa ObITh MCIIONBb30BaHa MOCIE U3MEHEHUS [1apaMeTPOB Ha4aJIbHON
Mozenu. [Ipu 3Tom npeasiayniast MOJENIb YHUUTOKAETCS.

Briagka INversion comepuMT ONIMHU AJIsl yHOPABICHUS IPOLEAYPOH aBTOMATHYECKOTO
noa6opa. OHU WAEHTHUYHBI TE€M, YTO MCIIOJIB3YIOTCS IPU WHBEPCUU JAHHBIX ceiicMoToMorpaduu
Ha IIEPBBIX BCTYIUICHUAX, C TEM JIMIIb OTIUYUEM, YTO IPUMEHSIOTCA K OJJHOMEPHON NHBEPCHH.

Ompm VS minimum u VS maximum — orpaHu4YMBarOT HapaMeTp CKOPOCTH IMOMEPeYHbBIX
BOJIH IIPY aBTOMAaTHYECKOM 1ozadope.

Bruaaka Graphics npenna3sHaveHa Jjisl HACTPOMKH MapaMeTPOB IIBETOBOM IIKAJIbI MOICIIH.

Omnuuu Color scale min u Color scale max — ycranaBiMBaroT MUHUMAJIbHOE U MAKCUMAIIbHOE
3Ha4YeHUE 1IBETOBOM IIKaJIbl MOAETH VS.

Omust Draw borders — ykaspiBaet, Hy)KHO JI pUCOBAThH IPAHULIBI MEKIY CIIOSMH.

Omnuus Colors — BeI3bIBaET IUATIOT HACTPOMKH [BETOBOM MATUTPHI MOJICIIH.
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IIpuioxkenue 1: Penakrop nadopa rpaduxon
g

— Palstie
Style I Interpolate = I
Min coler
[T Line I- vI 1/3 color

¥ Painter |_| 'I 2/% color |

A

™ Border I- vI Max color I- vI
Optionz | Default | Tl

PemakTop mnpenHasHaueH I HACTPOMKH I[BETOBOM IIOCIIENOBATEILHOCTH Habopa
rpaduKoB.

Omnuus Style ycranaBiuBaeT aropuT™ 3a1aHusl [IBETOBOM MATUTPBI 151 TpadUKOB.

Ilpu BeIOGOpe 3HaueHms Interpolate wucmonp3yeTcs HMHTEPHONAIUMOHHAS —ITAJIHTPA,
IIOCTPOCHHAS C MCIOJIB30BAHKUEM I[BETOB 3aJaHHBIX B omuusax: mMin color, 1/3 color, 2/3 color u
max color. 3Hauenne CONSt ycraHaBIMBaeT OAMHAKOBOE 3HadeHue nBera (ommms COlor) s
Bcex rpadukoB. 3HaueHre random 3amaer ciydaiHbie IIBETa BCeM rpadukam

Onmust Line mos3Bossier 3a1aTh ONPENEIEHHBIA IBET JUIA COCIAUHHMTEIBHBIX JIMHUM
rpadukoB. [Ipy OTKIIIOYEHHON OIIMU HCIOJB3YETCS LBET U3 MAJUTPhI, HHAYE HCIIOJIb3YETCsI
3ajanHoe B Line 3nauenue nsera.

Onuus Pointer mo3BossieT 3aaaTh ONPEICICHHBIA [BET I 3aJUBKH yKa3aTelei
rpadukoB. IIpy OTKIIFOYEHHON OMIMK HCIIOIB3YETCS IBET W3 MAIUTPhI, MHAYE HCITOIB3YETCS
3aganHoe B Pointer 3Hauenue 1sera.

Onmust Border mosBossier 3agaTh ONpeacTeHHBIA [BET IS OOBOIKH yKa3aTelei
rpadukoB. [Ipy OTKIIIOYEHHON OIIMU HCIOJB3YETCS [BET U3 MAIUTPhI, HHAYE HCIIOJIb3YETCs
3aganHoe B Border 3nauenue mnsera.

Kuomka Options BeI3bIBaET qMAIOT HACTPOWKH TpaduKa.

Knomnka Default ycranaBnusaer HacTpoiiku rpad)ikoB paBHBIMH 3HAYEHHUSIM 10 YMOTYAHHIO.
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Ipuaoxenne 2: Penakrop rpaguka

x

Farmak I Foirt I M ark s I

Barder...— Outline... Iv Color Each line
Color... [N Shadawy... F# Dark 3D
Patterm... W B Lehrkedh
| S5 [V Clickable
Stack: Mone ﬂ [ Inverted Height 30- IU_ j

Penakrop npemHazHadyeH Ui HACTPOMKK BHENIHETO Bua rpaduka. Ero MoXHO BBI3BATH
IISTYKOM MPaBOH KHOIIKHM MBIIIY ¢ Hakaton kiauiiet SHIFT Ha rpaduke.

Bxuiagka Format conepxuT HacTpOMKHM COETMHUTENbHBIX JIMHUM rpaduka.

Kuonka Border BbI3bIBacT IMajor HACTPOMKH MapaMeTpPOB COCHAMHHUTEILHBIX JTHMHUH
rpaduka.

Kuomnka Color BeI3bIBaeT quaior BeIOOpa 1BeTa rpaduka.

Knomnka Pattern Bei3siBaeT 1uajior BeIOOpa napaMeTpoB 3aJIMBKH Ipaduka.

Kuomnka Outline BbeI3bIBaeT quagor HACTPOWKU MapaMeTpOB OOBOJKH COSIMHHTEIbHBIX
JUHUHU TpaduKa.

Kuonka Shadow BbI3bIBacT quaior HACTPOWKHM BHEUIHErO BHJA TCHU MAJalouied OT
rpaguka.

Bkiagka Point conepsxuT HaCcTpOHKY ykaszaTesei rpaduka.

Omnuus Visible mo3Bosnsier mokazaTs/CKpbITh yKa3atenu rpaduka.

Omuust Style ycranasnuBaet gpopmy ykaszarens.

Omnuus Width 3amaer mmpuHy ykasaTess B eIMHHIIAX YKpaHa.

Omuust Height 3aaer BricOTy ykasaTesst B €MHHUIIAX YKpaHa.

Onuus Inflate margins onpenensier, OyaeT U yBeIMYMBATHCS pa3Mep U300pakeHUs B
COOTBETCTBHUH C pa3MEpOM yKazaTeleH.

Knomnka Pattern BeI3pIBaeT 1uagor BHIOOpaA apaMeTPOB 3AIMBKU YKa3aTels.

Knonka Border BpI3biBaeT auanor HacTPOWKM MapaMeTpoB OOBOISIICH JTHMHUH
yKazares.

Knomnka Gradient BeI3bIBaeT AMaIOr HACTPOWKHU IPAAMEHTHON 3aIMBKU YKa3aTele.

Bknanka Marks copepkut HacTpoiKe NOANUCEH K yKazaTensM rpaduka.

Bxuazxka Style.

Omnuus Visible mo3Bomnsier mokazaTh/CKpBITh MOIIKCH K YKa3aTensM rpaduka.

Omnmus Draw every mo3BoJisseT pucOBaTh KaXIYK BTOPYIO, TPEThIO M T.J. TOMAMUCH B
3aBUCHMOCTH OT BEIOPaHHOTO 3HAYCHUS.

Omnuus Angle onpenensier yroy NoBopoTa TEKCTa MOAMUCEH K YKa3aTeIIsIM.
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Omnuus Clipped ycranaBnuBaeT, ciienyeT Ju PUCOBaTh MOJIKCH K YKa3aTelo, eClii OHa
BBIXOJIUT 3a 00J1acTh rpada.

Bxutagka Arrows ciy>kut J1j1si HACTPOHWKH BHEIIHEr0 BUAA CTPEIKU UIYLIEH OT MOJIMUCH
K yKa3areno.

Knormka Border Bei3bIBaeT 1uaior HACTPOHKH MapaMeTPOB JIMHUN CTPEIIKH.

Knomka Pointer BbI3piBaeT quaior HacTpoiku (HOpMbl HAKOHEYHHKA CTPEIKHU (OIIUH
BkIaaku Point).

Omnuus Length 3agaeT uimHy cTpenkH.

Onuus Distance 3amaer paccTosiHHE MEKAY HAKOHCYHMKOM CTPEIKH M yKazaTejaeM
rpaduka.

Onuuss Arrow head ompexgenser BHEUIHMH BHJ HaKOHEYHWKa cTpeikd. None —
UCIIOJIb3yeTCS HAKOHCYHHK 3aJlaHHbI KHOmKoW Pointer. Line — ucmonb3yercst kiaccuueckas
ToHKas crpenka. Solid — ucnoab3yeTces Kimaccuueckast TOJICTast CTPEIIKa.

Omnuus Size 3aaet pa3Mep HAKOHEYHHKA, €CITA UCIIONb3yeTCs KIIAaCCHUYEeCKask CTPEIIKa.

Bxiagka Format conepxut rpaduueckue HACTPOWKH Ui paMKH BOKPYT HOJIHUCH K
yKazarenio.

Kuormka Color BbI3siBacT Auanor BeIOOpa 1BeTa 33 JHEr0 (oHA PAMKH.

Knonka Frame BbI3bIBaeT 1naior HACTPOUKH JIMHUHM PAMKH.

Knonka Pattern Bei3biBaeT Auanor BbIOOpa mapaMeTpoB 3aJIMBKH 33AHETO (POHA paMKH.

Onuwust Bevel 3amaet ctiub paMku: 00ObIYHASI, IPUTIOIHATAS WIIA TIOTPY>KEHHAS.

Omnuus Size 3a1aeT ypoBEHb MOJHATHS WK TOTPYKEHHS PAMKH.

Omnuus Size mo3BossieT 0TOOpaKaTh PaMKy € 3aKPYyTJICHHBIMU YIJIaMU.

Onmuu Transparent u Transparency 3aiatT CTeneHb MPO3PAYHOCTU PAMKH.

Briragka Text:

Knonka FoNt BeI3pIBaeT quanor HaCTpOHKU mpudTa A oANuceil ykazareneil.

Kuomnka Outline BbI3biBaeT 1uaior HaCTPOMKHU JIMHUI 0OBOKU OYKB IMOAMHUCEH yKa3aTelei.
Omnuus Inter-char spacing ycranaBiuBaeT MEKOYKBEHHOE PACCTOSIHHUE JUIsS TEKCTa IMOIHCEH
yKa3aTeseu.

Knonka Gradient BbI3piBaeT AHANOr HACTPONKH TPAJAMCHTHON 3aJMBKU ISl TEKCTa MOIUCEH
yKa3aTeseu.

Ommust Outline gradient ykassiBaert, r/e OyJIeT HCIOIB30BATHCS IPAIHMCHTHAs 3AJIUBKA TEKCTA!
Ha JINHUSAX 00BOJIKM UJIM BHYTpEHHEN 00jacTu OyKB.

Knonka Shadow BbI3bIBaeT AMANOr HACTPOMKHM BHEIIHErO BHIA TEHH MAJalOIIei OT TEKCTa
MOJIMCEN yKa3aTeleu.

Briagka Gradient comepXUT HACTpPOWKH TPAJUCHTHOW 3aUBKH [UISI PAaMOK BOKPYT
MOJIMCEN K yKa3aTesIM.

Briagka Shadow comepkUT HACTPOIKHM BHEIIHErO BHA TEHH Magarouieil OT paMoK
BOKPYT IOJNUCEN K YKa3aTEISIM.
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Ipuaoxenne 3: Pegakrop Jerenanbl 1Js rpadpukon

x

Style |P'|:usiti|:|n| S_I,Iml:u:ulsl Title I F-:urmatl Text I Gradientl Shaduwl

Legend Stule:  Autarnatic ﬂ

[ Inverted Test Style: 4 and Yalue ﬂ
[~ Eont Series Colar Yert, Spacing: |0 ﬂ
R adio buttons ﬂ Dividing Lines... — |

PenaxkTop npenHazHaueH Ui HACTPOMKU BHEIIHEro BUAA Ipa(UKOB U JIET€HIbl K HUM.
Ero MOXHO BBI3BaTh IEITYKOM MPABOW KHONMKK MBIIIH ¢ HakaToi kinasumeil SHIFT na nerenne
crpasa oT rpaduka.
ITpu 3TOM MOsBIIAETCS BCILIBIBAIOIIEE MEHIO C HAOOPOM BKJIAJIOK.
Bkiagka Style mo3Bosnsier HaCTPOUTH CTUIIL OTOOPAXKEHUSI JISTEHIbI, BHIOPATh (hOpPMAT MMOIIUCH
JAHHBIX K JIETEHJIE, 0OTOOPAa3UTh TPAHUIIBI MEXKAY MOANUCIMH B JIETEH/IE U T. 1.
Briaake Position mo3Bossier BhIOpaTh MECTO PACIHOJIOKCHHUS JICTCHbl OTHOCHUTEIBHO IUIaHA
rpaduKoB.
Bxiagka Symbols 3agaer mapameTpsl 0TOOpakeHHsI CHMBOJIOB JICTCHIBI.
Bxianxka Title 3amaer HazBaHue jtereH 16 ¥ O3BOJISIET HACTPOUTH €ro opMmar.
Bxuiagka Text nmo3Bossier HacTpoUTh GopMAaT NOANKCEH B JIETEHE.
Bxknanku Format, Gradient u Shadow conepsxat HaCTpOWKH OKHA JICTCH/IbI, €0 IPaJIMCHTHON
3aJIMBKH U TCHH.

Ipuioxkenue 4: Pegakrop ocei

Left axis edit =l

{8eales| Tie | Labels| Ticks | Minor | Position |

¥ futo v Visible W Inverted LinLag options

Diac: shift I‘I 37
Change. .. ||ncrement: 1]
|_ i de: II:I_I:I‘I

[T Logarithmic Baze I'IEI [ e

[ Rounded limits

kinirmum | Ma;.:imuml

v duto 1]

| , =
Change... Offzet: |0 —

PenakTop mnpeaHasHayeH A HACTPOMKHM TpaUuecKuX M MacIITaOHBIX MapaMeTpoOB
oceil. Ero MO>KHO BBI3BaTh IIEITYKOM NPABOW KHONKK MBI ¢ Haxkatoi kiasumeit SHIFT na
uHTepecytomeit ocu. [Ipu TOM MosBIIsSIETCS BCIUIBIBAIOIIEE MEHIO C IByMs ITyHKTamu: Options u
default. IlepBbiii BBI3BIBaCT AMATOT, BTOPOW YCTAHABIUBACT 3HAYCHUS PABHBIMU 3HAYCHHUSAM IO
YMOJIYaHHUIO.
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[lepBast Bkiamka uanmora ScCaleS comepUT ONIMM CBSI3aHHBIE C HACTPOWKOM

MacITaOHBIX TaPaMETPOB OCH.
Onnus Auto ykasbiBaeT porpamme, KakuM 00pa3zoM OIpeAEsseTcs MUHUMYM U MaKCUMYM OCH.
Ecniu onuus BriIOueHa, TMpeAenabl OCH HAaxOJATCS AaBTOMAaTHYECKH, HWHA4e 3aJarloTcs
nosp30BareseM B odiactsax Minimum u Maximum.
Omrus Visible mo3Bossier moka3arh/CKpbITh BEIOPAHHYIO OCh.
Omnuus Inverted onpenenseT OpUSHTAIIHMIO OCH.
Knormka Increment change BeI3biBaeT quasior 3aaHus mara METOK OCH.
Onuust Logarithmic ycranaBmuBaer maciuta® OCH - JIOTapU(MHYCCKUN WM JIMHEHHBIA. B
cllydae 3HAKOMEPEMEHHON OCU CIIeAyeT JOMOJHUTEIbHO UCIOJIB30BaTh omuu obnactu LinLog
options.
Ornuus Base onpeaensier ocHoBaHue jgorapudma Jist JorapupmMuueckoi ocu.
O6nacte LinLog options coaepuT OMIMH, TNpeJAHA3HAYCHHBIC I HACTPOWKH JIMHEWHO-
norapudmuueckoil ocu.  JluneiHo-norapudmMudeckuii macimtad MO3BOJSET MPEACTABIATH
3HAKONEPEMEHHBIE WM HOJIb CO/ICPIKaIlMe JaHHbIE B JIOTapu(hMUIECKOM MacIITaoe.
Onuuss Dec Shift  ycranaBnmBaer orcTyn (B JiorapupMHYECKHX JeKaaax) OTHOCHUTEIbHO
MaKCHUMaJIbHOTO TI0 MOJTYJIIO TIpe/iesia OCH 10 HyJisl. MuHUMalbHas (MIpeaHysIeBas) AeKaaa IMeeT
JUHEHHBIN MaciITad, OCTaabHbIC Jorapu(PMUIECKUN.
Onmust Min dec 3amaer u GuKCHpyeT 3HAYEHHUE MHUHUMAIBHOM (MIPEIHYJICBOM) JEKabl, €CIIU
OTIIIMSI BKJTIOYEHA.

Omnuus Rounded limits ykaspiBaeT nmporpamMme, HYXKHO JIH OKPYIJISITh 3HAYCHHSI MUHAMYMa U
MaKCHMyMa OCH.
O6xact Minimum u Maximum coaepkat HabOp OIIIHIA TI0 HACTPOUKE MPEICIIOB OCEH.
Onmust Auto ompezaensieT, KakuM oOpa3oM OIpenesseTcss Mpeaesl OCH - aBTOMAaTHYECKHU WU
3agaercs kHomkoit Change.
Onuus  Offset ycranaBnumBaeT TNPOIEHTHBIA CABUT MpeAeia OCH OTHOCHTEIBHO €ro
(aKkTUYECKOro 3HAUEHUSI.

Bknanka Title cogepxut omniuu cBsi3aHHBIE C HACTPOIKOMN 3arojiOBKa OCH.
Bknanka Style:
Omnuus Title onpenensieT TeKCT 3arooBKa OCH.
Omust Angle onpesiensieT yroi moBopoTa TEKCTa 3aroJOBKa OCH.
Omnuus Size ompezessieT OTCTYI TeKcTa 3aroyioBka ocH. [Ipu 3amaHHOM 0 OTCTYN HAaXOIMTHCS
ABTOMATHYECKH.
Omuwus Visible mo3Bomsiet moka3aTh/CKpbITh 3ar0JIOBOK OCH.
Brmaaka Text:
Knonka Font BeI3pIBaeT quanor HaCTpOMKH mipudTa /i 3arojioBKa OCH.
Knonka Outline BeI3biBaeT quanor HACTPOWKHU JTMHUIT 00BOKK OYKB 3arojoBKa OCH.
Omnunus Inter-char spacing ycranaBmuBaeT MeXOYKBEHHOE PAacCTOSHHE JUIS TEKCTa 3aroJioBKa
OCH.
Knomka Gradient BeI3bIBaeT AMANIOr HACTPOMKH TPAJMEHTHOMN 3aJIMBKU JJISl TEKCTa 3aroJIOBKa
ocHu.
Omnuus Outline gradient ykaspiBaet, Kyia MIPUMEHUTh TPAAUEHTHYIO 3aJIMBKY TEKCTa: HA JIMHUH
00BOJIKM WJIM BHYTpEHHEH obacTu OyKB.
Knonka Shadow BeI3bIBaeT IHAOr HACTPOMKH BHEIIHErO BHJA TEHH MAJafOMICH OT TeKcTa
3aroJjoBKa OCH.

Bxknanka Labels conepxut onuu cBsi3aHHBIE ¢ HACTPOMKOM MOAIMUCEH OCH.
Bknanaka Style:
Onmus Visible mo3Bomsier moka3aTh/CKpHITh TIOIMCH OCH.
Omnrmst Multiline ucronb3yerces A1t 3a1aHNs MHOTOCTPOYHBIX TTOAMUCEH OCH.
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Omnuus Round first okpyrisier nepByro HOANUCH OCH.

Omnmust Label on axis youpaeT moamucy BEIXOASIINE 32 PEAEIIbl OCH.

Omnuus Alternate paccraBisier noJnMKucu OcH B J1Ba psijia.

Omuust Size ompenensier orctyn moxnucei ocu. I[lpu 3amanHOM 0 OTCTYH HaXOIMThCS
ABTOMAaTUYECKHU.

Ommust Angle onpezensier yroi moBopoTa TEKCTa HOAIKICEH OCH.

Omnuus Min separation % 3aaeT MUHUMAIBLHOE MTPOIIEHTHOE PACCTOSIHUE MEXKTY TOAMUCIMH.
Bxmagka Text:

Knomnka Font BeI3bIBaeT quanor HACTPOMKY mpudTa st MOAMUCEH OCH.

Knomnka Outline BeI3sIBaeT 1uaior HaCTPOMKHU JIMHUI 00BOAKH OYKB ITOAIUCEH OCH.

Omnuus Inter-char spacing ycranaBiuBaeT MEKOYKBEHHOE PAcCTOSIHUE JJIsI TEKCTa MOJITHCEH
OCH.

Knomka Gradient BbI3bIBacT IUaior HACTPOMKH TPAaIMEHTHOW 3aJIUBKHU JJIS TEKCTa IMOJITHCEH
OCH.

Omnuus Outline gradient yka3eiBaer, Te OyIeT UCIOJIB30BATHCS I'PAJIMCHTHAS 3aJIMBKa TEKCTA'
Ha JINHUAX OOBOJIKHM UM BHYTPEHHEW 00J1acTH OYKB.

Knomka Shadow BbI3bIBaeT JManor HACTPOWKM BHEINHErO BHJA TCHU MAJAIOIICH OT TEKCTa
HOIIUCEN OCH.

Bxiagka TiCKS coaep)XuT OMiuu CBA3aHHBIC C HACTPOHKOW TJIABHBIX METOK OCH.
KHormka AXIS BBI3bIBAaCT AHATIOT HACTPOUKU JIMHUU OCH.
Kuormka Grid BbI3bIBaeT AUAIOT HACTPOUKHU JIMHUI CETKH IVIABHBIX METOK OCH.
Knormka TickS BbI3bIBaeT qMaior HACTPOWKHU JIMHUI TJIaBHBIX BHEIIHMX METOK ocu. Ommms Len
yCTaHABIMBAET UX JJIUHY.
Knonka Inner BbI3bIBaeT Juanor HACTPOMKHU JIMHUM IJIaBHBIX BHYTPEHHHUX METOK ocu. Onmus
Len ycranaBnuBaeT ux AJIUHY.
Onuus Centered — neHTpUpyET CETKY METOK OCH.
Omnuus At labels only ykassiBaer mporpamme prcoBaTh IJIaBHbIE METKH TOJBKO MPU HATHYHH
MOJIMKCHU Ha OCH.

Bxiiagka MINOr comepHT ONIKHM CBS3aHHBIC C HACTPOMKOH MPOMEKYTOYHBIX METOK
OCH.
Kuornka Grid BeI3bIBacT AMAOT HACTPOUKH JIMHUIA CETKH MPOMEKYTOUHBIX METOK OCH.
Knomka TickS BbI3bIBaeT AMANOr HACTPOWKH JIMHHUM MPOMEXKYTOYHBIX BHEIIHUX METOK OCH.
Omnmus Length ycraHaBiuBaeT ux JJIHHY.
Knorka Minor BbI3bIBacT TUAOr HACTPOWKU JTMHUI OCHOBHBIX BHYTPEHHHX METOK OcH. Omiust
Len ycranaBnuBaeT ux UIHHY.
Omnmust Count yctaHaBIMBAeT KOJIMYECTBO BTOPOCTEIIEHHBIX METOK MEXKTy TJIaBHBIMHU.
Bxuaaka PoSition comep kuT OIiuu OnpeaessiFolme pa3Mepsl U MOJI0KEHHE OCH.
Omnmust Position % ycraHaBmuBaeT cMelIeHHE OCH Ha rpade OTHOCHTEIBHO CTaHAAPTHOTO
NOJIOXKEeHHUs (B MpOLIEHTax OT pa3Mepa rpada WIM €IUHMIAX SKpaHa, B 3aBUCHUMOCTH OT
3Ha4eHMsI BRIOpaHHOTO omiuen UNits).
Onmus Start % ycraHaBiuBaeT cMeIlleHHE Havaja OCH Ha rpad)e OTHOCUTENIBHO CTaHJapTHOTO
MOJIOXKEHUS (B TIPOIIEHTAX OT pa3mepa rpada).
Onuust End % ycranaBnmBaeT cMelieHHe KOHIA OCH Ha rpade OTHOCHTENHFHO CTaHIAPTHOTO
MOJIOXKEHUS (B TMIPOIIEHTAX OT pa3mepa rpada).
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Ipuioxkenue S: {luajior HACTPONKU NapaMeTPOB MOAEIH

Briagka Options
g
| Colars I

—HBox marging (pxelz)

Left margin |2~ |'vl

Object difference, & LU

Selection admissibility, % |10 =

Top margin I1 |ﬁ Parameter dlteration, 3 |10 ¥

=
Right margin I-'E |vl Font
o2

— [T Tranzparency halfzpace
Bottorn margin Ié 3

Apply Default Cancel

Oonacte Box margins

Left — ycranaBnuBaer otTcTyn (B MUKCeNax) H300paKeHUs OT JICBOTO Kpasi OKHA.
Right — ycranaBiuBaet otctym (B MUKCeIax ) H300paXkeHus OT IPABOr0O Kpasi OKHA.
Top — ycTaHaBIMBaeT OTCTYI (B MUKCENaX ) H300pakeHHs OT BEPXHETo Kpasi OKHa.
Bottom — ycranaBnuBaeT oTcTyn (B MUKCENaxX) N300paxeHMs OT HUXKHErO Kpasi OKHa.

Object difference - ycraHaBiMBaeT MaKCHMMaJlbHOEC 3HAYCHHE OTHOIICHUS I1apaMETPOB
CMEXHBIX SIUECK, IPH TPEBBIIICHHN KOTOPOTO MEXY HUMU PHCYETCs TPaHHILIA.

Selection admissibility - ycranaBnuBaeT IONYCTHMBIH ypOBEHb pa3lIMuusi IMapaMeTPOB
CMEXHBIX SYECK, IPU KOTOPOM, STYCHKH SIBJISIOTCS €AUHBIM OOBEKTOM M BBIACISIOTCS COBMECTHO
(B pexxume BoiieneHust Magic Wand).

Parameter alteration — onpenensier BeTMYMHy OPUPANICHUS K TTapaMeTpaM BbIJCICHHBIX SYeeK
(B mpOILIEHTaX OTHOCUTEIBHO 3HAYCHUS Mapamerpa), npu padore B pexxume Edit, ¢ Haxkaroii
kiaBuiieit Shift.

Knomnka FoNt BeI3bIBaeT 1UaIOT HACTPOUKH HIpUPTAa.

Bknaaka Colors

Oo6macte Color bar

Onmmuu  Min color, 1/3 color, 2/3 color u Max color 3amal0T HHTEPHONAIUOHHYFO
MIOCJICIOBATEIbHOCTh  [[BETOB, KOTOpas YCTAHABIMBAET 3aBUCHMOCTh MEXKAy 3HAYCHHEM
rapameTpa MOJICIH U ONPECICHHBIM IIBETOM.

O6macte Others

Body border — mo3Bossier 3aaTh BET rPaHUIBI MEXKIY COCEAHUMH SUCHKAMH, €CIIU CTCIICHb
pa3nuyuns MeXy HUMHU OOJibIlie YeM 3aanHoe B onnuu Parameter alteration suauenwue.

Grid — ycraHaBIMBaeT IBET CETH.

Selection - ycTaHaBIHBaeT I[BET METKH BBIZCICHHOMN SUCHKH.

Fixed - ycranaBnuBaeT 1BeT METKH 3aMKCUPOBAHHOMN STYCHKH.

Transparency halfspace — Bxirouaet pexuM IpO3PavHOCTH STUCHKH, €CIM 3HAUCHHE MapaMeTpa
COOTBETCBYET 3HAYCHHIO BMEIIAIONICH CPEIbL.
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Block-section setup

— iColor bar [Gradient) — ither
hf&z color E Grid L
253 colar E Bocly border L
143 color Q Selection Q
hin color E Fixed L
Apply Cancel
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Ipuiaoxenue 6: /Inajsor HACTPOIKH MapaMeTPOB KOHTYPHOIO pa3pes3a
ks

—Box marging (pxele)— —Fill&kLine colorzs (Gradient)
Left margin s = Min contour E Num levels 15 &
Top margin 1 |- 142 contour E Min izoline i
Right margin 0 |- 243 contour & Max izoline i
Bottom margin 20 |= Max contour E lzolinez  [v Font |

—LU=zer data limits:

U=zer limitz [ Idinirnurm I 039.0 I axirmiurm I 1313.0

Apply Cancel

Jluanor ciayuT JJis HACTPOMKHU ITapaMeTpOB KOHTYPHBIN pa3pesa.

Oouacts Box margins

Left margin — ycranaBiuBaeT OTCTYI (B MUKCENIAX) H300paKEHUS OT JICBOTO Kpasi OKHa.

Right margin — ycranaBiuBaer oTcTy (B MUKCEIax ) H300pakeHUs OT IPABOTrO Kpasi OKHa.

Top margin — yctaHaBiIMBaeT OTCTYI (B MHUKCENAX) H300paKeHUs OT BEPXHETO Kpasi OKHA.
Bottom margin — ycranaBiuBaeT OTCTYI (B MUKCENIaX) H300paKeHUsT OT HUYKHETO Kpasi OKHa.
O6nacts Fill&Line colors

Onmuu Min contour , 1/3 contour, 2/3 contour u Max contour 3agaroT HHTEPIOISAIMOHHYIO
HoCJIeIoBaTeIbHOCTH 11BeTOB 0T Min contour k Max contour uepes 1/3 contour u 2/3 contour.
Co3gaHHas TakMM 00pa3oM MalMTpa HCIONB3YeTCsS JUIS 3aKpacKd TMPOCTPAHCTBA MEXKIY
COCETHUMH H30JIHMHHUSIMHU.

ITosre Num levels — onpenenser konuyecTBo ceueHui n3oauHuin. CeueHHs U30JIMHUN 3a1ar0TCS
PaBHOMEPHBIM JIMHEHHBIM HITH JIOTapU(MUUECKUM IIaroM, B 3aBUCUMOCTH OT THTIA TAHHBIX.
Omnmuu Min isoline u Max isoline 3agaroT HHTEPITOIAIMOHHYIO MTOCIIEA0BATEILHOCTD IIBETOB OT
Min isoline k Max isoline. Co3nannas TakuM 00pa3oM MAIMTPa UCIOIB3YETCS] MPU PUCOBKE
W30JIMHUMN.

Omnmus Isolines — ykaspiBaeT mporpaMmme, HyKHO JIH PUCOBATHh W30JHHUH.

O6umacts User data limits

Onmust User limits - ykas3piBaeT nporpaMme, UCIOJIb30BaTh MUHHUMAJIbHOE U MaKCUMAlbHOE
3HAYEHHUs JAHHBIX HIIM HMCIOJB30BaTh 3HadeHHUs mojieii Minimum u Maximum mpu 3amaHuu
CEUYCHMI M30JIMHHI.

[Toe Minimum — ycTtaHaBIMBaeT MUHUMAJIbHOE 3HAUECHUE TTPH 33JaHUN CCUCHHIH N30IUHUIA.
[Tone Maximum — ycTtaHaBIMBaeT MaKCUMaJIbHOE 3HAUCHHUE MPH 3aJaHUH CCUCHUH N30JIMHUI.

Ipunoxenue 7: I'eosiornyeckuii pe1akTop pa3pe3on

Moaynb Geological editor no3sonsaet 6bICTPO NOCTPOUTL FEONOrMYECKMIA paspes
no peaynbTatam NPouUIbHON MHTEpPNpPETaLUK, NOMYyYEHHbIM B NporpaMmme.
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PesynbTtatbl reounandeckon MHTepnpeTaumm cnyxaTt cBoeobpasHon LBETOBOW
NOAJIOKKOWN, MOBEPX KOTOPOW CTPOUTCS reonormyeckas mogenb. B xoge cosgaHua
MOLENn BbIAENSATCA NoKanbHble O00BLEeKTbl M Crou, Ha KOTOpble 3aTeM HaHOCUTCS
BblOpaHHbIN  MHTEPNPETAaTOPOM reonormdeckui kpan. Moaynb no3BONsieT Takke
oTOOpaXaTb CKBaXXWHHbIE AAHHbIE, YTO CYLLECTBEHHO YNpoLWaeT Npouecc NocTpoeHns
mMoaenw.

Taknm obpas3om, OCHOBHasi 3afjaya Mogyns COCTOMT B ObICTPOM MOCTPOEHMM
reosiormyeckmx paspeson Ha 6ase reounanyecknx pesynbTaToB U AarbHENLININ SKCNOPT
B cuctembl CAD.

Mepen Havanom paboTbl HeOOGXOAMMO OYEHb BHMMATENbHO BbiGpaTb TUN
paspesa W ero rpaduyeckme HacTpouku. Hawvnydywmm BapuaHTOM sBRsieTcA
npeacTtaBneHne paspesa B popme U30NUHUN.

Hanee 3anyckaetca onuua Geological editor nocne 4ero, co6CTBEHHO WU
HaymMHaeTcs pabota c paspe3oM. 3agarTca Terna M crnos B popMe 3aMKHYTbIX W
HEe3aMKHYTbIX MHOIOYrofIbHUKOB, UM 3a4aeTca LBET M Kpann.
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