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Ha3zHayeHue ¥ BO3MOKHOCTH NPOTrPaMMBbI

[Tporpamma ZondIP1D mnpeanasHaucHa sl OJHOMEPHOM HWHTEPNPETAlUU MPOGUILHBIX
JAHHBIX PA3IUYHBIX MOAW(DUKANUI BEPTHKAIBHOTO SJIEKTPUYECKOTO 30HIUPOBAHUA. Y TOOHBIN
uHTeppeiic W IMPOKHE BO3MOXKHOCTH MPEICTABICHHUS JaHHBIX MO3BOJSIOT MAaKCHMAJIBHO
3¢ (PeKTUBHO PEelINTh MOCTABICHHYIO I'€0JI0THUECKYIO 3a/1a4y.

[Mporpamma ZondIP1D mnpencraBnser ynoOHBIA — ammapar JUis  aBTOMAaTHYECKOH |
M0JTyaBTOMAaTHYECKOW (MHTEPAaKTUBHOW) HMHTEPIIPETAMH NPOQPMIBLHBIX JaHHBIX M MOXET OBbITh
ucnonb3oBaHa Ha [IBM  PC-coBMecTUMBIX MEpPCOHATIBHBIX KOMIBIOTEPAX C OMNEpPalMOHHON
cucremoit Windows.

MeToa BEepTUKAIBHOTO 3JIEKTPUIECKOTO 30HAUpoBaHus (BD3) sBisieTcss OHUM U3 CTaperImx
METO/IOB 3JeKTpopa3Benku. l[lepBpie mpumeHeHuss meroma oTHocsaTcs kK 20-m r.or. XX Beka.
CpaBHuTenbHasg MpoCTOTa M HarsLIHOCTh BO3 mpuBena K €ro MMPOKOMY PACIpPOCTPAHEHUIO U
Pa3BUTHIO BO BCEM MUpE.

Ha cerogusmHuii AeHbp 5SIEKTPUYECKHE 30HIMPOBAHUS OCTAIOTCA OJHHUM U3 CaMbIX
MPUMEHSEMBIX JJIEKTPOpa3BeqOYHbIX MeTonoB. Ha ocHoBe BD3 paspabortambsl u Jpyrue
COBPEMEHHBIC TEXHOJIOTUM — HampuMep, d3JeKTpoToMorpadus, Oa3upyroupecs Ha TeX Ke
MPUHIIMIIAX, YTO M IS «KJIACCHYECKUX» IIEKTPUUECKUX 30HAUpoBaHMN. OJIHUM U3 OCHOBHBIX
TpeOOBaHUI K MPUMEHEHUIO reo(PU3NIECKUX METOJOB SBISETCS KOHTPACTHOCTH MO (PU3UYECKUM
CBOICTBaM 00BEKTa H3Y4YEHHUsS OTHOCUTENBHO BMellawoomen cpenasl. s snexTpopasBeaku
METO/JaMH COTMPOTHUBJICHUH, K KOTOPBIM OTHOCHTCS BO3 — 3T0O 03HayaeT, 4To M3y4aeMblii 0OBEKT
(Teno, cioil, miIacT W Mp.) JODKEH 3aMETHO OTJIMYAThCA M0 YAEIbHOMY 3JIEKTPUUYECKOMY
CONPOTHUBIIEHUIO OT BMemaromux nopoa [MI'Y, 2007].

VnenbHoe »snexkTpuueckoe comnportusieHue (YIC), usmepsemoe B omMmerpax (Omm),
XapaKTepU3yeT CHOCOOHOCTh MOPOJI OKa3bIBaTh AJIEKTPUUYECKOE CONPOTUBIICHHE IMPOXOKICHHUIO
TOKa U SIBJISETCS HanOoJiee YHHUBEPCAIbHBIM AJIEKTPOMArHUTHBIM CBOWcTBOM. OHO MeHsieTcs B
TOPHBIX MOPOAAX MU pydax B OYEHb IIUPOKUX Ipelenax: OT 10® 1o 10" Omm. Jlns manGonee
pacIpoCTpaHEHHbIX 0CAOYHbIX, U3BEPKEHHBIX U MeTaMOp(pHUUECKUX TOpHbIX opoj YIC 3aBUCUT
OT MHHEPaAJIbHOTO COCTaBa, (PU3MKO-MEXAaHWYECKMX U BOJHBIX CBOWMCTB TOpPHBIX TOPO/,
KOHIIEHTpAllUU COJIe B MOJ3EMHBIX BOJAaX M B MEHbIIEH Mepe OT MX XMMHUYECKOro COCTaBa, a
TaKkKe OT HEKOTOPbIX JApyrux (HakTopoB (Temmeparypbl, TIJyOMHBI 3ajeraHus, CTENeHU
metamop¢usma u ap.) [ XmeneBckoii, 1997].

VY aenbHOE 3JIEKTPHUUECKOEe COMPOTUBIIEHUE MUHEPAIOB 3aBUCUT OT UX BHYTPUKPHUCTATUINYECKUX
cBsazeil. /st  MMHepanoB-AMAIEKTPUKOB  (KBapl, CIIOABI, T[OJEBbIE MIMAaTbl W Jp.) C
IIPEUMYIIECTBEHHO KOBAJIEHTHBIMU CBSI3SMU XapaKTEPHbl OUEHb BBICOKUE CONPOTHUBIICHUS (10% -

10" OmM). MuHEpabI-ONYIPOBOIHUKY (KapOOHATHI, CY/Ib(aThI, TATOUIBI 1 JIP.) HMEIOT HOHHBIE



CBSA3U U OTJIMYAKOTCS BBICOKMMH COIPOTUBIICHUSMHU (10* - 10° Omm). TnumuCTBIE MHUHEpAJIbI
(TUAPOCITIONIBI, MOHTMOPHJIZIOMOHHUT, KAOJIMHUT U Jp.) 00J1a1al0T MOHHO-KOBAJICHTHBIMHU CBSI3IMHU
U BBIACIISIOTCS JOCTATOYHO HU3KUMHM CONIPOTHBIICHUSIMH.

Pynuble MuHepansl  (caMOpOJHBIE, HEKOTOPbIE OKHCIBI) OTJIMYAIOTCA  DJICKTPOHHOM
IIPOBOAMMOCTBIO MU OYEHb XOPOLIO MPOBOAAT TOK. [lepBble /BE IpymnIibl MUHEPAIOB COCTABIISIFOT
">xecTKUi" cKeneT OOJIBIIMHCTBA TOPHBIX MOPOoJ. [ IMHUCTBIE MUHEpANIbI CO3AAI0T "MIaCTUYHbIN"
CKeJIET, CIIOCOOHBIN afcopOMpOBaTh CBA3aHHYIO BOAY, @ TMOPOABI C '"KECTKUMH' MHHEpalaMH
MOTYT HACBIIAThCS JIUIIb PACTBOpPAaMH MU CBOOOAHOM BOAOH, T.€. TOHM, KOTOpas MOKET ObITh
BbIKauaHa U3 MOPOJIbL.

YaenpHOe JIEKTPHUYECKOE CONMPOTUBIICHHE CBOOOJHBIX MOJI3EMHBIX BOJ MEHSETCS OT AOJeH
OmM mpu BbICOKOW 00medt munepammzamuud 10 1000 OMM npu HU3KOH MUHEpalIU3alvu.
XUMHUYECKUI COCTaB PACTBOPEHHBIX B BOJE COJIEH HE UIPAaeT CYLIECTBEHHOM poJ, MO3TOMY IO
JAHHBIM 3JIEKTPOPA3BEIKU MOXHO CYIUTh JHIIL 00 oOmield MHUHEpaau3aluHd MOA3EMHBIX BOI.
YaenpHOE JIEKTPHUECKOE CONPOTHBICHHE CBS3aHHBIX BOJ, aJCOPOMPOBAHHBIX TBEPIBIMHU
YacTULIAMU MOPOJbl, HU3K0E U Majio MeHsercs (oT 1 1o 100 Omm). D10 00BsACHAETCS JOCTaTOUHO
HOCTOSIHHOW uX MuHepanuzauuedt (3-1 r/m). CpenHsis MHHepaau3alus BOJ MHUPOBOTO OKeaHa
paBHa 36 1/11.

Tak kak mopoBas Boja (CBOOOJHAs M CBsSI3aHHAs) OTJIWYACTCS 3HAYUTEIBHO 00JIee HUZKUM
YAEIbHBIM 3JIEKTPUYECKUM COINPOTHUBIECHUEM, YEM MHUHEpalIbHBIH CKeJleT OOJIbIIMHCTBA
MHUHEpAJIOB, TO COINPOTHUBIICHHE TOPHBIX MOPOJ NMPAKTHUECKH HE 3aBHCUT OT €r0 MUHEPAIbHOIO
COCTaBa, a ONpeleNsIeTCs] TAKUMHU IapaMeTpaMHM IOpoJ, KaK IOPUCTOCTh, TPELUIMHOBATOCTD,
BOJIOHACBHIIIEHHOCTh. C HX YBEJIMYEHUEM CONpPOTUBICHHE IOPOJ YMEHBIIAETCS 3a CYET
YBEJIMYEHUS HMOHOB B MOJA3eMHON Boje. [loaTomy 37€KTpOnpOBOAHOCTH OOJBIIMHCTBA IMOPOJ]
SBJISICTCS MOHHOM (3JIEKTPOTUTHUECKON).

C poctoMm TemmepaTypsl Ha 40° CONIPOTHBIIEHUE YMEHBIIAETCS NPUMEPHO B 2 pasza, 4To
OOBSCHSIETCS yBEIMYEHHEM IOABM)KHOCTH HMOHOB. IIpu 3aMep3aHuu CONPOTHUBIIEHUE TOPHBIX
MOpPOJT BO3pacTaeT CKAayKOM, TaK Kak CBOOOJHAasl BOJa CTAHOBHUTCS MPAKTUYECKH H30JSATOPOM, a
IIEKTPONPOBOJIHOCTD OINPEAEIAETCS JMILb CBSI3aHHOM BOJOM, KOTOpas 3aMep3aeT IpU O4YEHb
HU3KUX TeMIepaTrypax (HHUxe -50° Q). Bo3zpacranue conpoTHBICHMN NpPU 3aMEp3aHUU Pa3HBIX
MOPOJI Pa3INYHO: B HECKOJIBKO pa3 OHO YBEITUYMBAETCA Y IJIKH, 10 10 pa3 - y CKalbHBIX MOPO/, 10
100 pa3 - y cyrinuakoB u cyneceit 1 10 1000 u Gosiee pa3 - y meckoB ¥ rpy0000JIOMOYHBIX TIOPOI.

HecmoTpst Ha 3aBHCHMOCTD YZIEIBHOTO CONPOTHUBIEHUS OT MHOXKECTBa (PaKTOPOB M IIMPOKUI
IUana3oH M3MEHEHMs Yy Ppa3HbIX IOpOJA, OCHOBHBIE 3aKOHOMEpHOCTH YOC yCTaHOBIIEHBI
JIOCTaTOYHO 4eTKO. V3BepakeHHble U MeTaMop(hUUYEeCKUe MOPOJIbl XapaKTEPU3YIOTCS BBICOKHMHU
conpotuBieHusMu (ot 500 1o 10000 Omm). Cpenu 0cagouHBIX MOPOJ BHICOKHE COMPOTHBIICHUS

(100 - 1000 OmMM) y KaMEHHO#M COJIH, THUIICOB, W3BECTHSIKOB, MECYAHUKOB U HEKOTOPBIX JIPYTHUX.



OO6n0MOuUHBIE OCAIOYHBIE TOPOABI, KaK MpPaBUJIO, MMEIOT TeM OOJIblee CONPOTHBIECHUE, YeM
OoJblIe pa3Mep 3epeH, COCTABIIIOMINX MOPOY, T.€. 3aBUCAT MPEXKIE BCEro OT MIMHUCTOCTH. [Ipu
nepexone OT INIMH K CYIJIMHKaM, CyIecsM M IECKaM YIEIBHOE CONPOTUBICHUE H3MEHSECTCS OT
JI0JIEd W TEPBBIX €IMHULl OMMETPOB K IEPBBIM JECATKAM M COTHSAM OMMETPOB [XMEJIEBCKOH,
1997].

CriocoOHOCTH OPOI MOIAPU30BATHCS, T.€. HAKAIIMBATH 3apsi/l IPU MPOIYCKAaHUH TOKa, a 3aTeM
pa3psKaTbes TOCHE OTKIIOUEHHUS STOr0 TOKA OICHMBAETCS KOA(PQPHUIMEHTOM IOJISPHU3yEMOCTH.
BenuunHa T BbIUKCISETCS B NPOLEHTAX KaK OTHOLIEHUE HANPSDKEHUS, KOTOpPOE OCTaeTcs B
U3MEPUTENIBHOM JIMHUM TI0 HCTEYEHHMH OIpeliesieHHOro BpeMmeHu (oObruHO 0,5-1 ¢) mocne
pa3MbIBaHMs TOKOBOH LIETIH K HAIIPSDKEHUIO B TOM K€ JINHUU IIPH ITPOITYCKaHUH TOKA.

Tonapuzayus - 3TO CIOKHBIM 3JIEKTPOXUMHUYECKUM IIPOLECC, MPOTEKAIOUINI IPU MPOIYCKaHUU
gyepe3 MOpoay MOCTOSHHOTO WM HU3KOYacTOTHOro nepemeHHoro (o 10 I'm) Toka. HanGombimeit
HOJISIPU3YEMOCTBIO OTIIMYAIOTCS PYABI C JIEKTPOHHON NMPOBOAUMOCTBIO (CyIb(GUABL, CYIb(POCOIH,
HEKOTOpbIE CaMOPOAHbIE METaJlIbl, OTAEIbHbIE OKHUCHbI, rpaduT, aHTpauur). llpupoma 3Tux
noreHuranoB BII cBsizaHa ¢ Tak Ha3bpIBAEMOW KOHUEHTPALIMOHHOW M 3JIEKTPOJHOMW IMOISpU3aluen
pynHbix  muHEpanoB. Koaddummentsr monspuzyemoctH g0 2-6%  HaOmomamTcs  Hal
O0OBOJIHEHHBIMH PBIXJIBIMA OCAJJOYHBIMH MOPOJAaMH, B KOTOPBIX MMEIOTCS TJIMHUCTBIE YaCTHIIBI.
[Tonsipuzyemocts ux oOycioBieHa aedopMalisIMU BHEIIHUX OOKJIaJ0K JBOMHBIX 3JEKTPUUYECKUX
CJI0€B, BO3HMKAIOUIMX HAa KOHTAKTE TBEPAON U KUIAKON (pa3pl. BOJIBIIMHCTBO H3BEP)KEHHBIX,
METaMOp(OUYECKUX W  OCaZOYHBIX IOPOJ, HACHIIIEHHBIX MHHEPAJbHOH BOAOH, ciabo
noJIIpu3yroTCs [ XMeneBckoit, 1997].

WUnes wmerona B33 wupesBpvaiiHo mpocta. Ha moBepxHOCTM 3eMiM  cOOMparoT
AIIEKTPOPA3BEIOUYHYI0 YCTAHOBKY, KOTOpas, KaK MpPaBHJIO, COCTOUT U3 JBYX NUTAIOUIMX U IBYX
MPUEMHBIX IEKTPoaoB (puc. 1).

B 3emiie BOZHHUKAET 2JIEKTPUUYECKOE MOJIE U, COOTBETCTBEHHO, dJIEKTpUUECKU TOK. Crily ToKa B
NUTAOUIEH JIMHUM U3MEPSIIOT C MOMOILBIO amnepmempa, BKIOYEHHOTo B Lenb. Ha mpuemMHbIX
anektpoaax M u N Bo3HMKaeT pa3HOCTb ANMEKTPHUUECKUX IMOTEHIHANIOB, KOTOpas HU3MepsieTcs ¢
IIOMOILBIO 8OIbMMEMPA.

[To pe3ynbraraM U3MEpEHUN MOKHO CYyIUTh 00 3JEKTPUUECKHUX CBOMCTBaX FOPHBIX MOPOJ Ha
rIyOMHaX MPOHUKHOBEHUS TOKA B 3eMJII0. [ TyOMHA «I1OTpyKeHUs TOKa» 3aBUCUT, B OCHOBHOM, OT

pacCToOAHUA MCKAY MMUTAOIUMUA SJICKTPOAaMHU.
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Puc.1 Cxema usmepenuii B metone BI3.

[lo pe3ynabTaTaM BBINOJHEHHBIX HW3MEPEHUM BBIYHCIAIOT KaXYIIEECS 3ICKTPUUYECKOE
conpotusnenue [MI'Y, 2007].

[IporpamMma pemiaer mnpsMyr0 W OOpaTHYIO 3ajadyd AJis IPOU3BOJBHBIX YCTaHOBOK Ha
MOBEPXHOCTH TOPU3OHTAIBHO-CIIOMCTON cpejibl. [TapamMeTpamu CIIost SIBISIOTCS: MOIIHOCTD CJ10st (B
MeTpax), yAeIbHOE IEKTPUUECKOe conpoTunieHne (B OM M) U MOJIIPU3yeMOCTh (B MTPOICHTAX ).

[Ipu pemenuu mpsiMO# 3a7auM pacyeT MOTEHIHMAla TOYEYHOTO MCTOYHUKA MPOU3BOJIUTCS IO
cnenymolen hopmye:

U(r):p(i+IR(m)-Jo(mr)dmj

T

Kaxymasics nonsipuzyeMocTs (B MpoleHTax) Berancisercs no ¢popmyne Komaposa-Curena:

pK(p) .100%
pelp-[L+n/100]

.=

TpeGoBaHusi K cUCTEMeE

[Mporpamma ZondIPD mMosxeT ObITh yCTaHOBJCHA Ha KOMIIBIOTEPE C OMEPAMOHHON CHCTEMOM
Windows XP u Bbimie. Pekomenayembie mapamerpsl cuctemsl: mporeccop P 1V-2 T'ri, 512 M6.
namsTd, paspeineHue dkpaHa 1024 X 768, useroBoii pexum -True color (He crnenyer U3MEHSThH

pa3pelieHue 3KpaHa B pekuMe padoThI ¢ JaHHBIMU).

YcTraHoBKa U yaaJieHUe MPOrPpaMMbl

[Mporpamma ZondIPD mocraBnsieTcss 4epe3 HHTEPHET. B KOMIUIGKT MOCTaBKH BXOIUT
Hacrosee PykoBoactso. Ilocnenuue oOHOBIEHHS porpaMMbl Bel MoxeTte 3arpy3uTth Ha caiiTe:

www.zond-geo.com. J{ist yCTaHOBKHM MPOTPaMMBbl 3arpy3WTe TpPOrpaMMy C CaiiTa B HYXHYIO



http://www.zond-geo.com/

nupekToputo (Hampumep, «Zondy). s ycTaHOBKM OOHOBJICHHS HPOCTO 3alUIINTE HOBYIO
BEPCHIO IIPOTPaMMbl TOBEPX CTAPOM.

[lepen mepBBIM 3aIyCKOM MPOTrpamMMbl HEOOXOJWMO YCTAaHOBHUTH ApaiBep 3allUTHOrO KIH0Ya
SenseLock. lns storo otkpoiite manky SenseLock (mpaiiBep MOXKHO 3arpy3uTh Ha caite) H
samyctute Qaiin InstWiz3.exe. [Tocne ycraHOBKH JpaiiBepa BCTaBbTe KoY. Eciu Bce B mopsiike B
HUOKHEW CHCTEMHOM TTaHENIN TOSIBUTCSI COOOIICHHE, YTO KITF0Y OOHAPYIKEH.

Jnst ynaneHus mporpaMMbl COTpUTE pabodne AUPEKTOPHH IPOTrPaMMBL.
Yci0BHBIE 0603HaquHH, IIPUHATBHIC B IIPOrpaMmme

AU
Ro_a — xaxymieecs conporusiienue. p, =G raE rae G kodpUIUEHT YCTaHOBKH.

AU BII
Eta_a - kaxymascs noyispu3yemMocTh. 77, = AU -100% , B mporieHTax.

Paznoc: AB/2 nns ycranoBku IllnromGepxke, Benepa u cummerpuunoit; AM s
IBYXdJEeKTponHo ycraHoBkM; AQO mms TpexanekrpomHoi ycranoBku; O’0O mns  numnoss-
JIUTIOJIBHOM YCTaHOBKH.

Ilcesdoenybuna — npubOAN3UTENbHAS TOyOMHA WCCIENOBaHUM, CBs3aHHAsA ¢ KOYPPHUIHECHTOM
YCTAHOBKH (B IaHHOM CJIy4ae pa3HOC YCTaHOBKH).

Touxa 30HOUposanus — TIOJNIOKEHUE TEHTpa MHUTAIOMeN JTUHUK s yctaHoBku lllmomOGepike,
Benepa u cUMMeETpUYHOH; [UIsi JpYyrdX BHUIOB 30HIUPOBAaHUM, TOYKAa 30HAWPOBAHUSA
HeonpeaeneHHa (00BIYHO 3TO MOJIOKEHHE HEMOBIXKHOTO JIEKTPO/Ia).

Bce reomerpudeckue BETMYMHBI IPOTPAMMBI ONPEJEISIOTCA B METPax.

Co3nanue u OTKpbITHE (Pailyia JAHHBIX

Jns Havama pabotel ¢ mporpammoiri ZondIP1D HeoOxomumo co3maTh (aiia JaHHBIX
ornpeneneHHoro Qgopmara, coaepkamiuii HHGOPMALIMIO O CHCTeMe HaOMIOJEeHUN M M3MEpEeHHbIE
3HAYeHHs KaXYIIErocs CONPOTHBIEHUS M NospuzyeMocTH. OObIYHO OAMH (aill comepKuUT
JTAaHHBIE TI0 OAHOMY TIPO(IITIO HAOII0 ICHHIA.

[Tpu McONB30BaHUKM MHOTO3JIEKTPOAHBIX YCTAHOBOK, CIEAYET UMETh B BUIY, YTO B KauecTBe
aneMeHTa JaHHbIX B mporpamme ZondIP1D paccmartpuBaercsi kpuBas 30HAMpOBaHMA. [loaTOMY
JTAaHHBIE CJIelyeT NMPEICTaBUTh B BUJE COBOKYITHOCTH KPHBBIX 30HAUPOBAHUSI.

TekcToBbie (Qaiibl TaHHBIX, OpraHu3oBaHHbIe B (opmare mporpammer ZondIPD, wumerot
pacumpenue «*.zIf»,«*.zlpy» u «*.vesy. Taxke nporpamma moiepKuUBaeT Gaisibl HHIYKITHOHHBIX

30HIUPOBAHUI C BEPTHKAIBHBIM MarHUTHBIM JumolieM (opmara *.vmd. [ToxpoOHo dopmar daiina



JAHHBIX omucaH B pa3zaene Popmar daitna ganneix. [Iporpamma takxke moanep>KUBaeT TEKCTOBBIE

daitner mporpammel IPI2WIN(dat, dtg) 1 HekoTopsie apyrue dpopmarsr (USF, €s).
st mpaBUIIbHOM paObOTHI IPOrpPaMMBbI (DAl JaHHBIX HE JOJDKEH CONCPKATh:
® KpHUBBIE C KOJIMYECTBOM Pa3HOCOB MeHee 3
®  HETPAJULIMOHHBIECUMBOJIBI, PA3ACIISIONINE 3aMUCH B CTPOKE (UCTONIb3yiTe cuMBoiibl TAB nnu
SPACE)
e a0cypAHbIC 3HAUCHUsS TApaMETPOB U3MEPEHUIM
KenarenpHo, 4TOOBI CyMMapHOE KOJIMYECTBO U3MEPEHUIl cojepiKaluxcs B OAHOM ailie He
npessbimrano 50000.
[Ipu oTkpbITHH OMHApPHOTO (Qaiiaa MPoeKTa ¢ pacHmpeHueM «*.zIp» 3arpyxarTcsi He TOJIBKO

MMOJICBBIC JAHHBIC, HO U MOACIIb COOTBCTCTBYIOIIAA HpOBQI[CHHOfI PpaHeC UHTCPIPCTALIHH.

Dopmart Ppaiiia JaHHBIX

[TporpaMMma mpencTaBisieT YHUBEPCAIbHBIM (opMaT NaHHBIX, BKIIOYAIOMINN HHGOPMAIUIO O
TEOMETPHUH YCTAHOBKH, KOOPJIUHATAX U OTHOCUTEIBHBIX BBICOTAX MYHKTOB 30HAHPOBAHUSI.

dopmar ganHbIX nporpammbl Zond-1P data files (pacmupenue *.zIf).

Tpu mepBble CTPOKH conepaT MH(OPMAIMIO O MapaMeTpax H3MEpPEHHid, OOMMX ISl BCETO
npodus.

IlepBasi cTpoka — JOMMKHA COAEpXkaTh CIEAYIONIME 3alUCH, pa3elicHHbIe MPOOEIOM WIH
CUMBOJIOM TaOyJISALIUN:

[TepBas 3amuch — 3ape3epBupoBana mporpammoit ZONAIP1D ais 4acTOThl WIIM IS TOHHBIX
usMmepeHuii (3HaueHue 8). Bropas 3ammch — (0-5) — Tun ycranosku: “0” — IllmtomOepixe, Bennepa
(U1 Hee HEOOXOAMMO 3a7aBaTh JJIMHY MPUEMHOM JIMHUM), TPEXDJIEKTpOIHAs ycTaHOBKa; “1” —
JTUTIONIPHO-OCEBAsi yYCTAHOBKA; “2” — NBYXAJIEKTPOJHAs YCTaHOBKA; “3” — TpPEeXdJEeKTPOIHas
YHHMBEpCaJbHasl yCTaHOBKA; ““‘4” — 4YeThIPeXUIEKTPOJHAs YHUBEpcalbHas yCTaHOBKa 57
yHUBEpcallbHasi Jt00asi ycraHoBka (puc. 2). IlocienoBarenbHOCTh 3amuceil B CTPOKE s
Pa3JINYHBIX YCTAaHOBOK:

“0” — 0 0 1 (Tperhs 3amuCh 3a/1a€T CMEIICHUE MPUEMHOW JTUHUM OTHOCHUTEIIBHO MHUTAOIIEH BIOJH
ocu Y (3amaercsi mpu HEOOXOAMMOCTH, OOBIYHO MpU u3MepeHusx BII B 4acTOTHOM pexume)).
“1”—-01 Len_dip, rme Len_dip - qyinHa nmuTArOIIEro Ao,

“27-02

“3” — 0 3 delt_y dircosX dircosY, rae delt y — cmemienre npoduis u3MepeHuit BI0Ib OCH Y,

dircosX u dircosY — HanpasJstoIe KOCHHYChI IPUEMHOMN JTHHUH.



“4” — 0 3 Bx By delt_y dircosX dircosY, rane BXx u By — xoopauHaThl BTOPOTO MHTAIOIIETO
anektponaa, delt y — cmemenune mpoduis m3mepenuit Baonb ocu Y, dircosX u dircosY —
HAIpPAaBJISONINE KOCUHYCHI IPUEMHOMN JINHUH.

VuusepcanbHbie ycTaHoBKH (3,4). KoopauHaThl MepBOro MHUTAIOIIETO 3JISKTPOIa PaBHBI HYIIO.
PazHocel BBOmsITCS 0€3 ydera CMEIICHMH OTHOCHTEIBHO MEPBOTO MHUTAIOIIEIO 3JCKTPOAA.
W3mepenusi mpousBOASATCS BAOJAb OcH X, B IOJIOKUTEILHOM HampaBieHud. Hampasisromiue
KOCHHYCHI ONPEACISIOT OPUCHTAIMIO MPUEMHON JIMHHUM OTHOCHTEIbHO mpoduis. CMerieHue
npodusist U3MEPEHUH MPOM3BOAMTCS B MOJIOKUTEIBHOM HAaIpaBIeHUH BAoJb ocu Y. BooOiie B
YHUBEPCAIBHBIX YCTAHOBKAaX (B MOCJICAHUX BEPCHSIX MPOrpaMMbl) HET Hago00HOCTH. VX MOXHO

3aMEHUTD IIPOU3BOJIBLHON yCTaHOBKOM THMA (5).

g yer-1a [lnombe pire < yer-xa Bemmepa(ct)

= MN<AB/3, R=AB/2 T MN=AB/3, R=AB/3

< o PPN . E & eo—e o
A M N B g A M N B

= 3-X 2IEKIPOIHAA YCT-Ka E veT-Ka Bennepa([3)

= llmovbepe (mpsamast) E MN=AB=r, R=r

< ¢ oo B() co—eo [ o—e
A M N g A B M N

M 3-X 2IeKTpOIHAs YCT-Ka -

Z llmomoepae (oOpaTHasn) § 703, R=r2

= Ax) oo ® m o r *—o

M N B < A B M N

Puc.2  Ycranosxu BD3.

Ecnu BeIOpaHa TOHHas ccTeMa U3MEPEHMH, T.€. JIEKTPO/Ibl pacloyiaraloTcs Ha JIHe BOJJ0eMa, B
NIEPBOM 3aIlUCU JIOJDKHO CTOSITh 4MClIO 8. B cienyromei CTpoKe 3aluChIBAE€TCS CONPOTUBIIEHUE
BOABI TIOCIE KiIro4a ‘“‘water”. I'my6uHa 30HAMPOBAaHUS BBOAMTCA B OJOKE ONUCAHMS
30HIUPOBAHUS, BMECTO 3HAYEHUS MPEBBIINIEHUS, CO 3HaAKOM MuHyc. [Ipumep omucanusi TOHHOMN
CUCTEMBI:

80
Water 30

Bropasi ctpoka — JO/DKHA coJepKaTh 3HAUEHHUS PA3HOCOB, Ha KOTOPBIX OBLIM IMPOBEIEHBI
m3Mepenus. s yctanoBok 0, 3, 4 3T0 pacCTOSIHME OT MEPBOr0 MUTAIOIIETO ANEKTPOJA 10 LEHTpA
npueMHON JuHUM. [l AunonbHO-oceBoil ycTaHoBKM (1) -  paccTosHME MeXIy LEeHTpaMu
qunoned. /g npou3BoJIbHOM ycTaHOBKH (5) MOJIb30BaTeNlb CaM BBIOMpAET 3HAYEHUS Pa3HOCOB.
Jns  ABYXANEKTpOIHOM yCTaHOBKM (2) - paccTosHUE MeXAy TMPUEMHBIM M MUTAIOLUM
AIIEKTPOIAMHU.

Tax:xe MOXKET HCIIOIb30BaThCS IMPOU3BOJIbHAA YCTAHOBKA.


http://www.geoelectric.ru/tomo/tomo_array.gif

OnucaHue NMpPou3BOJIbHON YCTAHOBKU

IIPOM3BOJIbHAS YCTAHOBKAa TUNA “5” MoApa3yMeBaeT 3aJaHHE IOJOXKEHUM NHUTAIUX H
MPUEMHBIX 3JIEKTPOJIOB B IBHOM BHje. [Ipu onucanuu qJaHHON YCTaHOBKH cienyeT BBecTd X U Y
KOOPJMHATHI AJIEKTPOJIOB, B CTPOKAX Cpasy MOCJe CTPOKU OMHCAaHUS pa3HOcoB. [Ipu 3ToM pa3HOCH
MOKHO 3aJaBaTh NPOW3BOJBHO, T.€. 3HAYCHHUS BBIOMPAIOTCA TMOJIb30BaTeneM (OHU OyayT
WCIIOJIb30BaHBI TOJIBKO JIJISI OTOOpaKeHUs KpUBBIX ). KOOpIMHATHI 2JIEKTPOIOB 33JaI0TCSl CTPOKAMU
HAYMHAIOIIMMUCS C KIF0Ya, YKA3bIBAIOIIETO MPOTrpaMMe KaKhe KOOPIUMHATHI M KaKOTro AJIEKTpoaa
coJlep)kaThCsl B JaHHOW cTpoke. B mporpamme poctynHbl cienyromue kiaoun: AX, Ay, Bx, By,
Mx, My, NX, Ny. Ecau 351ekTpos OTCYTCTBYET — €ro 3HaueHHE 3aMEHsICTCS CUMBOJIOM *. Y —
KOOPJMHATHI BBOJASTCS TOJBKO IIpH HeoOxomumocTu. [Ipumep 3a1anus ycTaHOBKH TUTIA ““57:

05

12345 Il pa3HOCHI — 3a7ar0TCS TOJIB30BATEIEM

AX -1-2-3-4-5 [[X —xoopauHaThl 37eKTpoaa A Ul KaXI0ro pasHoca

Bx-2-3-4-5-6 //X —koopauHaThl 35ekTpoaa B s kaxoro pasHoca
Mx12345 /X —xoopauHaThI 351ekTpoaa M [utst KaXKa0ro pasHoca
Nx23456 /X —xoopaunatel snextpoaa N st Kakaoro pasHoca

B stom npumepe, kak Mbl BUAUM, Y KOOPAMHATHI JIEKTPOJIOB OTCYTCTBYIOT. VIX MOKHO BBECTH
TaKUM e 00pa3oM, Kak U X KOOPIMHATEHI.

TpeTbsi CTPOKA — MOXKET COJIEPIKATh 3HAUCHUS PA3HOCOB IPHUEMHOM JIMHUY.

Ecnu TpeTbs cTpoka OTCYTCTBYET, pa3HOCHI IPUEMHON JTMHUH CYUTAIOTCS OECKOHEUHO MAJIBIMU.
Tak kak mporpamMma MpU pacyeTe MPSMONM 3a/ladll YUUTHIBACT AJTUHY MPHUEMHBIX IUHUH, 9Ty
CTPOKY pEKOMEHYETCSI BBOJUTH. JIJIsT MPOU3BOJIBHON YCTAaHOBKH (5) 3Ta CTPOKA HE BBOJIUTCS.

[Tpr MCTIOTB30BAaHUU CIIOXKHBIX CHCTEM HAOIOJICHUH, C M3MEHSIOMICHCS OT IMyHKTa K MYHKTY
CUCTEMOH Pa3HOCOB, BO BTOPYIO U TPEThIO CTPOKH HEOOXOIMMO BIHCATHh BCE YHUKAIBHBIEC MAPhI
(pa3HOC MPUEMHON M MUTAIOIIEH JTHMHUH), UCTIONb30BaBIIKECs Ha Mpoduie, Mo BhIIIE ONMUCAHHBIM
MIpaBHJIaM.

Jlajilee crlemyroT 3amucH, cojepiKamme WH(QOpPMAHWio O KaKJIOM IYHKTE 30HIUPOBAaHUS Ha
npoduine, 00beTUHEHHBIE B ONMCAHHBIE HUXKE OJOKH.
bJyiok onucaHus MyHKTA 30HIMPOBAHMS

IlepBasi cTpoka — HMHIWUKATOp Havaja OJOKa ONMUCAHHWS ITYHKTa 30HJIUPOBAHHS (JOJDKHA
COJIEpXKAaTh 3aMMHCh «{»).

BTtopasi cTpoka — Ha3BaHHE MTyHKTa 30HIUPOBAHUS.

TpeTbsi cTPOKAa — JTONOTHUTENBHBIE TAPAMETPhI 30HTUPOBAHUS.

[TepBast 3amuch - KOOpAWHATA ITYHKTa 30HJMPOBAHHS BJOJH MPOQHISL, BTOpas 3alluch —
npeBbllieHne  penbeda wiam TiyomHa (TOJIOKHUTENBHOE YHCIO JJIS HA3eMHOW CHCTEMBI,

OTPULIATENILHOE JJI1 JOHHOMU; (B METPax)).



YerBepTas U NATasi CTPOKH COJIEPKAT, COOCTBEHHO, TOJICBBIC U3MEPEHHUSL.

Kaxnas u3 onmchiBaeMbIX CTPOK JOJKHA HAYMHATBCA C 3alUCU-KIIOYa YKa3bIBAarOIIEH
porpaMMme, K KaKOMy TUITY IJaHHBIX OTHOCHUTb CJIEAYIOUIHNE 32 HEIO 3HAUEHUSI.

3HaueHUs YIPABISIOMIUX KIOYeH KOHTPOIUPYIOMIUX THIT JAaHHBIX:

«R0_a» —kaxyimuecst CONpOTUBICHUS.

B cnydae wucnonp3oBaHus JOHHOW cucTeMbl (8), BO mn30exaHue OIMOOK MpU pacdere
KQXKYIIEroCs COMPOTUBIICHUS, B 3Ty CTPOKY BBOJSITCS OTHOILIEHUS M3MEPEHHOTO CUTHAJIA K TOKY
(HOPMUPOBAHHBIN CUTHAN).

«Eta_a» — xaxymuecs noisipu3yeMoCTH.

Ecnu k kiirouy 100aBiIeHO « W» - TO B JaHHOU CTPOKE 33al0TCs BECa OTACIbHBIX U3MEPCHHUIA.

Uucno u nocneaoBaTeNIbHOCTh 3alMCed B CTPOKAX JIOJKHA COOTBETCTBOBATH CUCTEME Pa3HOCOB
OINMCAHHBIX BO BTOpOM cTpoke (haiina. [Ipu oTcyTcTBUM M3MepeHHsl Ha KakoM JH0O0 pa3Hoce, ero
3HAYEHHE 3aMEHSIETCS CUMBOJIOM ).

Ilecrass cTpoKa — HMHAMKATOP KOHIIA OJIOKA OMHMCAHUS IYHKTAa 30HAMPOBAHUS (JIOJDKHA
COJIEPIKaTh 3aIIUCH «}»).

Janee upger ommcaHue CIEAYIOUIETO MYyHKTa 30HAMPOBAHUS HAUYMHAs C CUMBOJA «{» U TaK
nanee.

Taxxe nporpamma pabotaer ¢ aitmamu ¢ pacmupenue *.ves. JlaHHbI GopmaT yaoOeH yis
MOJITOTOBKH TOJICBBIX JAHHBIX B JIIOOOM TEKCTOBOM pemakTope. Hwke mpuBeneH npumep ¢aiina
*.ves ¢popmara:

[lepBast cTpoka comep uT 3HadeHHe 4dacToThl Toka (I'), BO BTOpO#l yka3zaHO MM TOYKH
30H/IUPOBAHUS, B TPEThEH CTPOKE YKa3bIBAIOTCS KOOPAMHATHI, 3aTeM CIeAyeT Talnuia wu3
napamMeTpoOB YCTAaHOBKH W 3HAUCHHUN Kaxymuxcsi compoTtuBiieHuid. [locie Oioka, comeprkaiiero
uH(pOpMAIIHIO IS IEPBOU TOYKH, CIEAYET OJOK IS CeAyIOIIel, HaunHaommics ¢ mous title u
T.J.

frequency 4.88
name: 1

X 10

YO

Z0

ab/2 mn rk nk
1 11002
25 11012
5 1902
8 1802
10 1702
25 1802
50 1902
80 11012



[Mporpamma  ZondIP1D mnomnepxkwuBaer  (aitibl  MHAYKIHOHHBIX  30HAMPOBAaHHUH  C
BEPTHKAILHBIM MarHUTHBIM JumiosieM Gopmara *.vmd. JlanHbie (aitipl BKIFOYAIOT HHOOPMALIHIO O
T€OMETPHH YCTAHOBKH, KOOPIMHATAX ¥ OTHOCHTEIBHBIX BHICOTaX IyHKTOB 30HIMPOBAHHS.

ITepBasi cTpoka — 10JKHA COAEpPKATh BHICOTY YCTaHOBKHU.

Bropasi cTpoka — 10JKHA COJIep)KaTh 3HAYEHUS! Pa3HOCOB (PACCTOSHUN MEX1y MPUEMHBIM U
HNUTAIOLMM JUII0JIEM) Ha KOTOPhIX OBUIM IPOBEAEHBI U3MEPEHHs, OTCOPTUPOBAHHBIE B IOPSJIKE
BO3PaCTaHHUS.

Tperbst cTpoka — 10/DKHA colepkaTh 3HaueHus 4acToT (I'm) Ha KOTOpBIX IPOU3BENEHBI
U3MEPEHMS, OTCOPTUPOBAHHBIE B IOPSAAKE YOBIBAHMSL.

[Tpy ucnonp30BaHUM CIOXKHBIX CUCTEM HAONIONEHHH, ¢ U3MEHSOLEHCS OT MyHKTa K IYHKTY
CHUCTEMOH pa3HOCOB, BO BTOPYIO CTPOKY HEOOXOAMMO BIIMCATh BCE YHHUKAIbHbBIE Pa3HOCHI,
UCIIOJIb30BaBIIMECS Ha MPO(uIIe, IO BBILIE OMMCAHHBIM ITPaBUIIAM.

Jlanee cnenyroT 3amucu, coiepiKamue MHQOpPMalMI0 O KaXKJIOM HYHKTE 30HIUPOBAaHUS Ha
npoduine, 00beTUHEHHBIE B ONMCAHHBIE HUXKE OJIOKH.

BJ10k onMcaHus MYHKTA 30HAUPOBAHMSA.

IlepBasi cTpoka — HMHIMKATOp Hadaia OJIOKA OMHMCAHUS ITYHKTa 30HIMPOBAHUS (IOJDKHA
COJIEPIKaTh 3aIUCH «{»).

BTtopas cTpoka — Ha3BaHME IIYHKTA 30HIUPOBAHUS.

TpeTbsi cTPOKaA — TONOJIHUTENbHBIE TAPAMETPHI 30HUPOBAHUS.

Ilepsas 3anuce - KOOpAMHAaTa IMYHKTa 30HAMPOBAHUS BIOJIb HPOQWIS, 6mopas 3anuco —
npeBbllIeHne penbeda (MOJOKUTEIBHOE YUCIIO; MUHUMalIbHAsl BbICOTa NMpUHUMaeTcs paBHOU 0,
OCTaJIbHbIE BBIUUCIISAIOTCS, KaK MPEBBILICHUS HaJl HEIO (B METpax)).

YeTBepras 1 Mociaeyrolue CTPOKU CoJepkKaTt, COOCTBEHHO, MOJIEBbIE H3MEPEHUS.

Kaxgass w3 omnucelBaeMbIX CTPOK JIOJDKHA HA4YMHATBCS C 3alMCU-KIIIOYa yKa3bIBarolleH
porpaMMme, K KakOMy TUITy JaHHBIX OTHOCHUTb CJIEAYIOLINE 3a HEI0 3HAUEHUSI.

3HaueHUs YIPaBJISIOMNX KIYeH KOHTPOIUPYIOIIMUX THUIl JaHHBIX:

«Hz/HrN» — oTHOIIIEHHST KOMIIOHEHT MarHUTHOTO TOJIs, K3MEPEHHbBIE HA YacTOTe, 3alHCAHHON
nos HomepoM N B TpeTbell cTpoke (haiina.

Uucno u mocieqoBaTeabHOCTh 3alMCce B CTPOKax JIOJIKHA CTPOTO COOTBETCTBOBATH CHUCTEME
HaOJII0/IEHUH, ONMMCAHHOM BO BTOPOM M TpeThel cTpoke ¢aina. Ilpu oTcyTcTBUM M3MEpeHUs Ha
KakoM-TTH0O0 pa3zHoce, ero 3HaYeHUE 3aMEHSETCsl CUMBOJIOM «*». Ilpu oTcyTcTBUM M3MepeHHi Ha
KaKoH-HUOY/Ab U3 4acTOT, CTPOKA C MHJEKCOM ATOM YacTOTHI MPOITYCKAaeTCsl.

Ecnu k kitouy 100aBiIeHO « W» - TO B JaHHOU CTPOKE 33JJal0TCS Beca OTAENIbHbBIX U3MEPEHUH.

IMocaennsisi CTpOKa — WHIMKATOP KOHIA OJIOKA OMHCAHUS TMYHKTa 30HIUPOBAHUA (JIOJDKHA

COJIEPIKATh 3aIUCH «}»).



3amuck CTaHIUN JOJDKHA OCYHICCTBJIATHCA B TOM MOCJICA0BATCIIbHOCTHU, KAK OHU PACIIOJIOKCHBI

Ha npoduie (B OPsIKE BO3pACTAHUS KOOPAMHATHI).

Juanor BBoaa mojieBbIx AaHHbIX (VES notepad)

I[I/IaJ'IOF npe€aHasHavdycH i1 BBOJa HOBBIX JaHHBIX W JOCTYICH B I'NTaBHOM MCHIO ITPOrpaMMbl

File/VES notepad. Ha puc. 3 moka3ano auaiorosoe okHo oruuu VES notepad.

2| Q| Foimbor <] 4| =] &|@| 4] p[m °

a [ 1 k| e A
7.26 440,439 VES data
1.7 | 393062 :
18.85 | 338165
3138 | 230.492

43.438 170.927
7275 136.927
12390 | 116.818
200,28 95.786

N
1
2
3
a
5
6
7
8
9

313.37 | 83.137
490.09 77.429
803.46 77.093
1255.85 | 78.401
1962.71 | 80.43
3216.21 | 81679
5025.76 @ 82148
145.14 76,61
235.62 7174
376.99 75.67
607.74 J0.1
989.60 57.68
1555.09 54.71
2438.66 50.64
3063.05 49.01
4005.53 | 45.11

5073.67 | 46.49
>

BBBBBBBBBBHHHHHHHHHHHHHHHE

Puc.3  duagorosoe oxkuo VES notepad.

['maBHOE MEHIO OKHA CONEPKUT CIICTYIOIINE KHOMKH:

OTKpbITH (hailin JaHHBIX JUIs OAHOTO 30HAMPOBAHUS UIIH 0a3y

JAHHBIX JUJIS1 HECKOJBKUX B popmaTe *.tXt.

CoxpaHuTh (aiii st OHOTO 30HAUPOBAHUS HITH 0a3y

JTAHHBIX JUIS HECKOJBKUX 30HIUPOBaHUN B (hopmate *.txt.

[Tosie BbIOOpa THIIA YCTAHOBKH.

oL J106aBUTH TOUKY 30HIUPOBAHUS.

— VY nanuth TOUKY 30HANPOBAHMS.

CxonupoBaTh TaHHBIE B TAOJIHIIE.




BcraButh nannslie u3 6ydepa oOMeHa (CKONMUpPOBaHHbIE,

Hanpumep, B daitne MC Excel).

% | P [TepeiiTu k coceHel TOUKeE.

I10JIA BBOAA, I'’I€ MMOCIICA0OBATCIbHO BBOAATCA KOOPANHATEI

X,Y,Z(npeBsbiieHue penbeda), MyHKTa 30HIUPOBAHUS.

B JaHHOC II0JI€ CJICAYCT BBOJAUTH HA3BAHUC ITYHKTA

3oHMpoBanus. JKenarenbHo He 6oJiee 5 CUMBOJIOB.

Ecam gacroTta Toka oTHOCHTEIBHO BhIcOKas (>20 I'1x), To
Ha4YMHAs ¢ HEKOTOPBIX PA3HOCOB, ATO MOXKET BIMSITH Ha
pe3ysbratel. i OTHOCUTENBHO HU3KKX YacToT (<10 I'n),

MOKHO UCIIOJIB30BATh 3HAYCHUC PaBHOC HYIIIO.

% CdopmupoBaTh NPOEKT U MEPEHUTH B PEKUM UHTEPIIPETALUH.

JlaHHBIE MOTYT OBITH HANPSMYIO CKONUpPOBaHbI B Ta0uuily u3 npuioxenus MS Excel ([CTRL]
+ [C], [CTRL] + [V]).

B none XYZ HeoOxoauMo 3a1aTh KOOPAMHATHI TOYKU 30HUPOBAHMS, A TAK)KE HA3BAHUE TOUKU
(moste «name» Ha puc. 3).

B mone Frq — ycranoButh yactoty ToKa. [103BOJISIET NPOBOAUTH PacyeT C y4ETOM YacCTOTBHI,
PEKOMEHIYETCs UCTI0NIb30BaTh B CIy4yae yacToT Toka Oosee 20 I'w.

B neBoii 00macT OKHa pacnosiokeHa TabiuIa, coJepiKalias Cleayrnye rpadpl: NepBbie OJHH
WM J1Ba CTONOLA (B 3aBUCHMOCTH OT THIIa YCTAHOBKH) MpEeIHA3HAYCHBI JUIS 33/1aHUsI T€OMETPUN
ycranoBku. [{iis ycranoBku Llmom6Gepske: [AB/2[ — nonoBuna aimunbl nutaromei auauu, [MN] —
JUTMHA TIpUEMHOM JuHMH; 3-X 3jekTpoanoi ycraHoBku IlmombOepke — A0, [MN] — mimHa
IPUEMHOM JTHHUM; Uil yCTaHOBKU BenHepa [AB/2] — nonoBuHa [UIMHBI MUTAOIIEH THHUH, IS
JIMTIONB-TUIONbHON ycTaHoBKH [OO] — paccrosHue MeXIy IEHTpaMH MPUEMHON W MUTAIoIICH
munnit, [MN] — mmHa nuTaronieid auHum; s ycraHoBku pole-pole AO. 3atem uayT CTONOLBI,
coJiep Kalie HEeMmoCpeACTBEHHO aaHHble u3mepenuit: [AU] — nanpsokenwue, [1], [A] — cunma Toka,
[K] — xoad¢dunmeHT ycTaHOBKM (pacCUMTBHIBACTCS ABTOMATHUYECKH), [Pa,OMM]| — kaxyieecs
CONPOTHBJIEHHE (MOXKET OBITh KaK YCTaHOBJEHO, TaK M PACCUMTAHO aBTOMATHUYECKM), [Ny —

KKYIIAsICS TTOJISIPU3yEeMOCTb.

+

I/ICHOHB3yﬁTe KHOIIKY I CO3AaHuA CICAYIOIIUX TOYCK 30HAUPOBAHUS. ITocne TOT'0, KaK

OyIyT YCTaHOBJIEHBI BCE TTAPAMETPhI, HAKMUTE KHOTIKY ﬂ IS Iepexojia K HHBEPCHUH.




O0padoTKa MoJIeBbIX JaHHbIX

O06paboTka TOJIEBBIX [JIaHHBIX OCYIIECTBIsieTCs (GyHKIMOHAIOM pasnena weHro Data

operations u mpuMeHseTcs cpa3y Ko BceMy Mpo(UIII0 U3MEPCHUI.

©
W

Puc. 4 Ilpumep npumenenus pynxuuii Data operations k npopuiasHbIM 1aHHBIM. ['1e
A - uMcxoaHble JaHHble, B - nanubie mociie mpumenenusi omumu Denoise data, C —
JaHHBbIE Mocjae mpuMeneHuss omuuu Smooth data, D - mocie npumenenusi onuuu 2D
Smoothing.

CoxpaHeHue pe3yJbTATOB HHTEPNPETAIMH

Pesynbrar mHTEpHpeTaniuu TpoduiIs JaHHBIX XpaHUTCS B OuHapHOM (aiine mpoekta Zond-I1P
project files (pacmmpenne *.zIp). B stom daiine xpanurcs ums (aiina ¢ MoNEBHIMHA JTaHHBIMH,

HOI[O6paHHLIe mapaMeTpbl W NPCACIIBI HM3MCHCHHA NAPaMETPOB JIA KaXKIAOIo0 ITYHKTA

[\
‘,’A‘ Zond geophysical software
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30HIUPOBaHUSA U MHOroe apyroe. COXpaHUTb pe3ysIbTaT MHTEPIpPETAMH, MOXKHO Ha)kaB KHOIKY

ABTOCOXPAHEHUs Pe3y/IbTaT UHTEPIPETAli OyIeT aBTOMAaTHUYECKH COXPAHIThCS Yepe3 3aJaHHbIH

MaHeJIM UHCTPYMEHTOB WJIM COOTBETCTBYIOIIMI €l MyHKT MeHIo. [Ipu BKIIOUEHHOW ONIMHN

IPOMEKYTOK BpeMeHH. TakKe MOKHO COXPAHHTh TEOPETHYECKHE W HAOJIOJCHHBIC KPUBBIC B
dopmare zIf.

Bo3MoxHEIE BAapHUAHTHI COXPaHCHHUA JaHHBIX:

Project data files | CoxpanuTh Tekymuii npoexT B ¢aiin zIp.

Calculated data files | CoxpaHuTh paccunTaHHbIC 3HAYCHHS B TEKCTOBBII (hailsl JaHHBIX.

XYZ model files | Coxpanuth Mozeb Cpeabl B TAOIUYHBIN (aii.

CoxpaHuTh TEKYIIyI0 MOJEIb B (hopmare SEC (Tpaduieckoe u300paxeHue ¢
Section file MPUBSI3KOM yriioB). JlaHHBIN THIT (haitina MOXKeT OBITh UCIIOJIB30BaH B

Ka4yCCTBC IIOJJI0XKKH.

Project with CoxpaHuTh TEKYIIHUI MPOEKT B (aiisl, mpu ’TOM HaOIIOJeHHbIEC JaHHbBIE

calculated 3aMEHSIIOTCS] PAaCYCTHBIMH.

CoxpaHHUTh TEKYIIYIO MOJIETh B BUIE€ TaOJIHUIIbI TapaMeTpoB B popmate

DAT

Model in columns

. COXpaHHTH (DAl HAOIFOACHHBIX JAaHHBIX C YUETOM BBITIOJTHEHHOTO
Observed data files
penaKTHpOBaHUs (paciuiupeHue *.ves)

IKCMOPT AAHHBIX

[Tporpamma ZondIP1D no3Bomsier sxcnopTrpoBath nanHbie B popmar MS Excel, Auto CAD, a
TaKKe CO37aBaTh (aibl A MCIOJIb30BaHHUs B Ipyrux mporpammax Zond. [lanHas QyHKIHs
noctymnHa Bo Bkiaake File/Export to.

I[OCTYHHH CJICAYIOMHUC OIIIHUU SKCIIOPTA NaHHBIX:

Excel report

Coznmarp (aiin, coaepkamuili OTYETHYIO HH(POpPMAIMIO 1O KaXIOH TOYKE 30HJAMPOBAHUS

HN3MCPCHHBIC 1 PACCYUTAHHBIC JAHHBIC, KOOPAWHATHI TOUYKHU 30HAUPOBAHUA, MOACIIU ITapaMETPOB U

T.H.

Excel map

Coznate ¢aiin, coxep)kaluii Ha3BaHWE CTAHLMM, WX KOOPIMHATHI W 3HAYEHUS YIEIBHOTO
COINPOTHUBIICHUSI M IOJIOKEHUS TOJOLIBBI I KaXI0T0 U3 CI0EB Ha KaXA0M TOYKE 30HAUPOBAHUS

(YIlO6HO IIpU MOCTPOCHHUHU TNIOMIAAHBIX KAPT PACIPCACIICHUA napaMeTpa).

SEG-Y file




DKCropTUpOBaTh MOJIeNb B (aiin ¢popmara Seg-Y.

CAD section

Dxcnopt Mozene B ¢aitn mporpammbel AutoCad dopmara *.dxf.

Pseudo BH data

Co3nate Habop (ailyioB, COOTBETCTBYIOIIMX TOYKAaM 30HIUPOBAHMSA, B (opMare AaHHBIX I10

CKBa)KMHaM CIt.

MODLD file

CoxpaHuTh Mojienb B ¢aitie pacmmpenueM *.modld mis nanpbHEHIero uCmonb30BaHUS B IPYTUX

nporpammax Zond.

Joint_inv file

Co3natp Qaiin TaHHBIX A5 COBMECTHOW MHBEPCHH, KOTOPBIA MOXKET OBITh MCIIOJIb30BaH JPYTUMH

OJTHOMEpHBIMHU TIporpammamu Zond.

ITpu BeIGOpe ommu EXxport/Pseudo BH data cosmaercs mabop mozencit B popmaTte JaHHBIX
KapoTa)ka ¥ JINTOJIOTUU. DTU JJaHHBIE YI0OHO UCIOJB30BaTh B Ka4eCTBE, HAIIPUMED, OMOPHBIX MPU
UHTEPIpETAIUU JIPYTUX METOAOB B mporpammax Zond, wid Nmpu HHTEPIPETAIMU JaHHBIX I10
cocerHUM mpodwisiM. B 3TOM ciydyae naHHBIE 3arpy)KaroTCsi B KadyeCTBE JIMTOJIOTUYECKHX

KOJIOHOK, IBETOBAs MIKaJIa KOTOPBIX COOTBETCTBYCT 3HAUYCHUSAM YACIIBHOI'O COIIPOTUBJICHUS.

Puc.5 Ilpumep mncHoJIL30BaHHS MoJAeJeil COXPAaHEHHBIX ¢ TMOMOIIBI0 ONIMH
Export/Pseudo BH data B apyroii nporpamme.

Jlnst conocTaBieHUsT Pe3yNIbTaToOB PA3IMYHBIX METOJOB TAK)Ke MOYKHO HCIIOJIB30BaTh (PYHKIIHIO
skciopra MODID file. Tlpu ucnosnp3oBanuu 3toro (aitna B apyroit mporpamme Zond wim st
Ipyroro mpodmis TNpH IUIOMATHOH CheMKe, COXpaHEHHas TakuM 00pa3oM MoJelb Oyner

3arpy’ke€Ha B KaueCTBe HOBOH MOJEIH.




IHopsaaok padoThI ¢ MpOrpamMmmoin

I'naBHOE OKHO MpOrpamMmbl

[Tocne cozmanus aitna manHbIX «*.ZIf» wmm «*.vesy, ero ciemyer 3arpy3uTh C IOMOIIBIO

']

KHOIIKU WIM COOTBETCTBYIOILETO el myHkTa MeHio. I[lpu ycmemHoi 3arpyske (aiina Ha

[aHEJI WHCTPYMEHTOB IJaBHOI'O OKHA MPOrpaMMbl aKTMBU3UPYIOTCA (PYHKIHMOHAJIbHBIC KHOIKHU
Juis paboTHI C JAHHBIMU, U B MIPABOM CEKIMH MAHEIH CTAaTyca MOABISETCA KpaTKas nHpopMamus o
NIepBOM IyHKTE 30HaMpoBaHus (puc. 6). [Ipy mepemenieHnu Kypcopa MBIIIH [0 CO3JAaHHBIM B
nporecce paboOTbl ¢ MPOrpaMMON OKHAaM, B JIEBOM CEKLMU IaHENM CTaTyca IJIAaBHOTO OKHa

IMporpaMmbl 0To6pa>1<a10Tc>1 KOOpAUHAThI, COOTBETCTBYIOIIUE COOCTBEHHBIM OCSM JaHHOI'O OKHaA.

. . v . .
Haxatue mnepBoil CHCTEMHOI KHOIKH OKHa, 0003HAaYeHHOW B IUIaHE, KaK ‘‘HacTpoWKa
00BEKTOB” BBI3BIBAET KOHTEKCTHOE MEHIO, IO3BOJISIONIEE BBI3BATH JHAIIOT HACTPOWKH JUIS
KQXKJIOTO M3 COJEepKalluXcs B OKHE OO0BEeKTOB. [lopsiiok penakTupoBaHus 0OBEKTOB MOAPOOHO

OMMcCaH B COOTBETCTByrOHMX paszaenax (Pemakrtop wmonenu, Paspes, Tabnuia napamerpos,

IIceBgopaspes, rDa(bI/IKI/I HDO(bI/IJ'II/IDOBaHI/IH, Fpad) TCOPCTHYCCKHUX H JSKCIOCPHUMCHTAJIbHBIX

KPHBBIX).

4 >

BTopas[ H TPCThA KHOIIKHW MMO3BOJIAIOT NIEPEMCIIATHECA OT OJHOI'O ITYHKTA 30HAUPOBAHUSA

K IpyroMy.
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Puc. 6 TI'naBHoe oxHo mporpammbl. IludpamMm ormedeHBI cieaylomue okHa: 1 —
IlceBnopa3pes, 2 — Pa3pe3, 3 — I'papuxu npopuinpoanus, 4 — Peqakrop mogenn, 5 —
Tadanua napaMeTpoB; 6 — KHOIIKH MepexoJa OT OJHOI0 MYHKTAa K APYromy, / — KHONKa
HACTPOIKH 00BHEKTOB, § — KHONKA JOMOJHHUTEIbHBIX OMIHIA.

bubimnoreka cTuiieit mporpaMMsl

Jnis BeIOOpaA Mcnogb3yite BKiIaaky Window meHro GyHKIHIA TIaBHOTO OKHA IPOTPaMMBI.

bubnmnoreka conepxut 4 BapuaHTa KOHPUTypaIi 0OHEKTOB.

B crtune Interpretation (puc.6) mons3oBaresib OJHOBPEMEHHO ONEPUPYET YETHIPHMS OKHAMHU:
NEPBOE OKHO COJIEPXKUT ICEBAOpa3pe3, pazpe3 U rpaduku npoduaupoBaHusi (C BOZMOXXHOCTBIO
BBIOOpa TOJIH30BATEIEM H300pakaeMoro mapameTpa), pa3feieHHbIC IUIABAIOIIMM OETYHKOM; BO
BTOPOM OKHE PacHoOKeHBI rpadbl (OT OJHOTO A0 TPeX) PEAAKTHUPOBAHUS MOJIENH;, B TPEThEM
rpadpl — Tabnuia mapamMeTpoB, B UYETBEPTOM — Tpad TEOPETHYECKHX U HKCIEPUMEHTAIbHBIX
KPHUBBIX.

B crune Standard — orcyTcTBYrOT rpad) TEOPETHYSCKHX M IKCICPUMEHTAJIBHBIX KPUBBIX H
rpaduku NpoQpUINPOBAHHUS.

Crunb Profile e cogepxut rpad TeopeTHIecKrX ¥ SKCIIEPUMEHTAIBHBIX KPHBBIX.

B ctune User BmMecTo ByX MepBbIX OKOH HCMOJb3yeTcs oAHO. [lomb30Barens caMm BBIOMpAET,
KaKo# mapameTp OyJeT oToOpakaTh KaXablid U3 OOHEKTOB.

Onmuu Tile vertical u Tile horizontal Bknaaku Window mo3BosisieT H3MEHSATh PacIooKeHUE
OTKpBITBIX pabounx okoH mnporpammbl. Omnmms Default Bo3Bpamaer HacTpoliku OKOH 1O

YMOJYAHHUIO JUIsl BBIOPAHHOTO CTHUJISL TPOCMOTPA.



IIaHe1b HHCTPYMEHTOB IJIABHOI0 OKHA NPOTPaAMMBbI

[Tanenb WHCTPYMEHTOB CIYXXHUT JUIsI OBICTPOrO BBI30Ba HauOoJiee YacTO HCIOJB3YeMBIX B

nporpamme ¢pyHkiuil. OHa colepKUT cienyromue (yHKIMOHATIbHBIE KHOMKU (CJIeBa - HApPaBo):

= OTKpBITH (haiiyl JaHHBIX WU MPOEKTA.

= CoxpaHuUTh pe3ysibTaT UHTEPIIPETALNN WIH PACCUUTAHHBIE KPUBBIE.

P 3anmycTUTh 1Majior YCTAHOBKU MapaMeTpOB MPOrPaMMBI.

g= JloGaBuTH ciioi. BeIieieHHbBIN TT0JIB30BATENIEM CIION pa30MBaeTCs Ha JBa

- C paBHBIMH (B Jorapu(pMHUUIECKOM MACIITA0€) MOIIIHOCTSIMH.

=g OObeTUHUTD J1BA CJI0S B OJIMH C MOITHOCTBHIO PAaBHOW CyMMapHOU

= MOIIIHOCTHA 000HUX.

[ F VY nanuth BEIOpAHHBIN CITOM.
[Ipu HaXkaTUM MPaBOM KHOIKON MBIIIU: 0TOOPA3UTh BCILIBIBAIOLEE
MEHIO, B KOTOPOM HE0OXO0JIMMO BBIOPATH, ISl KAKHX ITYHKTOB OyJeT
BBIMTOJIHEHA MHBEPCHSL: CUFTent — ist Tekyiei Touku, to end — ot

) TEKYyIlel TOUYKHU U 10 KoHIa mpoduiis, {0 start — ot Texyiei TOUku u 10
Havaja mpoQuIs.
[Tpu HaXkaTUM J1€BOIM KHOIIKOW MBIIIH: 3aITyCTUTh HHBEPCHIO B
BBHIOpDAHHOM HAIPaBJICHUU WIIU JJIS TEKYIIEH TOYKH.

3anucate B Oydep MoAenb Ha TEKYIIEM IMHKETE.
[IpaBasi KHOMKA MBI BBI3bIBAET BCILIBIBAIOLIEE MEHIO CO CIIECAYIOIUMU
omusamu: TO end - ckomupoBaTh MOJIENb U3 Oydepa B TEKYIIYIO U BCe

- nocjeyonue cTaHuu (10 KoHna npoguist); To start - ckonuposatb
MoJielb U3 Oydepa B TEKYILYIO U BCe NMPEAbIIYIINE CTaHIIMU (10 Hadyasa
npoduist); unfixed only — ckonmpoBarthk TOJILKO HE3aKPEIUICHHbIC
apaMeTphl.

=l OTMEHUTD NOCIIEHEE IENCTBUE HA TEKYIIEH CTaHIUH.
Br16op npoduiis (mpu padoTe ¢ IIona HbIMA JaHHBIMU).

MeH0 pyHKIU ITIABHOT0 OKHA NMPOrPaMMbI

Ecnmu HeoOGxoauMo B mporiecce pabOThI ¢ TPOrpaMMOi BBI3BATh MOACKA3Ky O TOM WM WHOU
(GYHKIIMA MEHIO, 3TO JIEJIaeTCd HAKATUEM MPABOM KHOIKOW MBIIITH Ha 3TY OMIIHIO.

Hixe NEPCUUCIICHBI HA3BAHUW ITYHKTOB MCHIO U UX HA3HAYCHUC!




File

File/VES Notepad

OTKpBITH JHAJIOT BBOJA MMOJIEBBIX JAaHHBIX (IOApOOHEE).

File/Open data

OTkpsITh aiin ganHbIX popmata «*.zIfy wm «*.zlpy.

File/Save data

CoxpaHuTh pe3ysnbTaT UHTEPIIPETALNN WIH TEOPETUUECKUE KPUBBIE.

File/Edit data

OTKpBITh U PEAAKTUPOBATH, HCIOJIL3YEMbIi MporpaMMoii Gaiia qaHHbIX, B peaaktope Notepad.

File/Program setup

3anmyCcTUTh JUAJIOr YCTAaHOBKH IMapaMETPOB IpOrpaMMbl (II0JIpoOHEE).

File/Project information

Jlo6aBuTh MHGOPMAITUIO O TEKYIIEM MTPOeKTe (Ha3BaHHE KOMITAHWHU, MECTO IPOBEICHUS PaboT,

Ha3BaHME MIPOEKTA, alnapaTypa, oneparop, AONOJIHUTEIbHAsI UHpOpMaLUs U T.1.).

File/Load MOD1D/2D

3arpy3uth (aitn mogenu dpopmata *.modld wiu *.mod2d, coxpaHeHHBIH paHee B APYrHX

nporpammax Zond.

File/Export to

DKCHOPTUPOBATH JaHHbIC UITH MOJIEIb (110pobHEee).

File/Print preview

BbI3BaTh THANIOT TIeYaTH MOJIENIN WK JaHHBIX (0apodHee).

File/Pycckui

MeHr0 nporpaMmsl Ha PyCCKOM SI3BIKE.

File/English

MeHro porpaMmsl Ha AHTJIMHCKOM SI3BIKE.

File/Recent

OTKpBITH O/IMH U3 PaHEE OTKPBITHIX IPOEKTOB.

File/Exit

BeliiTH 13 MpOrpaMMBl.

Options

Options/Set lines/coordinates

Y cTaHOBUTH JIMHUIO TPOduIs (pu paboTe ¢ IO HBIMU JaHHbIMK) (oapo0Hee).

Options/Plane data

OTO6pa3I/ITL ILUTAH U30JIMHUN BBI6paHHOFO nmapamMeTpa. PGKOMCH,I[yeTCH JUIA TITOIaJHBIX JaHHBIX

(mozmpoGHee).




Options/3D fence diagram

Br13Barh quanor npocMoTpa o0beMHOM Moeu. PaboTaeT ¢ miomaaHpIMy JAHHBIMU

(mozmpobuee).

Options/Geological editor

BpI3BaTh MONMIOHAIBHBIA PEAAKTOP pa3pesa, MO3BOJIAIOIINMI JIETKO HAJIOKUTH FE€OJIOTHYECKUE

00BEKTHI Ha Pe3yabTaThl Te0(U3MUECKON HHTEpIpeTaluu (I01podHee).

Options/Boreholes

Options/Boreholes/Create/edit borehole data

Br13Bate auanor co3ganust (WM peAakTUPOBAHUS) KOJOHOK CKBXKUHHOM HH(pOpManu

(moapobHee).

Options/Boreholes/Load borehole data

3arpy3uTh CKBaKMHHBIE JaHHbBIE U3 (pailina cnennanbHoro Gopmata. Takoi ¢aiin 1omKeH ObITh
IpeIBAPUTEIILHO COXPAHEH B 3TOH Wik apyroii nporpammoit Zond. Takum 00pa3oMm J1erko
OCYIIECTBIISATH OOMEH CKBXKUHHOM HH(pOpMAIMel MeXy pa3HbIMHU ITPOSKTaMU HIIH

IIpOrpaMMaMH.

Options/Boreholes/Remove borehole data

VnanuTh CKBaXKUHHBIC JaHHBIC U3 ITIPOCKTA.

Options/Data operations

Options/Data operations/Denoise data

[Tponierypa aBTOMaTH4ECKON KOPPEKLUU HAOJIIOICHHBIX JaHHBIX. B TaHHOM BapHaHTe yAaJsOTCs
TOJIBKO pe3KH€ BBICKOKM Ha KpuBbIX. [Ipumensiercs ko Bcemy npoduiito. Pekomenayercs

IpeJIBAPUTENLHO COXPAaHUTh OPUTMHANIBHBIE IaHHBIE (IT0JIpOOHEe).

Options/ Data operations/Smooth data

Hpouez[ypa aBTOMAaTHYECKOM KOppeKIuun Ha6J'IIO)IeHHLIX JaHHBIX. B JAaHHOM BAPpHUAHTEC yAAJIAIOTCA
PE3KUC BBICKOKH U ITPOU3BOJUTCS JICTKOC CTIIAX)KUBAHNEC KPUBBIX. HpI/IMCHHCTCH KO BCEMY

npoduito. PekoMeHyeTcst mpeIBapuTeIbHO COXPAHUTH OPUTHHAIBHBIC JJAaHHBIC.

Options/Data operations/2D smoothing

[Ipouienypa 1ByMepHOI aBTOMATHUYECKOM KOPPEKIIMH HAOIIOIEHHBIX TaHHBIX. B oTianune ot
MPEABIYIINX BAPUAHTOB, MIPU aHATU3€ UCTIOIB3YIOTCS OCOOCHHOCTH COCETHUX KPUBBIX
3ouaupoBanuii. BoamosxHo nonpasienue P/C addekror. [Iporenypa npumeHsieTcst Ko BceMy

HpO(I)I/IJ'IK). PCKOMCH,Z[yCTC}I OpCABAPUTCIIBHO COXPAaHUTh OPUT'MHAJIBHBIC NTAHHBIC.

Options/Invert&Apriori

Options/ Invert&Apriori/Set boundaries

BrI3biBaeT BcnoMoraTellbHbBIN AUATIOT IS BHCOPCHUA Ha6opa AIIPUOPHBIX I'PAHUIL B pa3pces. Ecimu

HMCIOTCA TOYHBIC CBCACHUSA O TCOMETPUN T'COIJICKTPUICCKUX TOPHU3O0OHTOB, HX MOKHO BBECTH C




IIOMOIIIBXO MBIIIIH. HpI/I HCIIOJIb30BAHHUHU alTIPUOPHBIX I'PaHUIL] PEKOMCHAYCTCS CIICAYIOIINUC

Hactpoiiku: Smooth inversion, mO=median (moxpoGHee).

Options/ Invert&Apriori/Load boundaries

[TocTpouts MOIeIb HA OCHOBaHUH AIIPHOPHBIX IPAHUI] U3 TEKCTOBOTO (Qaiina.

Options/ Invert&Apriori/Smooth model

CFJIaI[I/ITB TCKYLIYIO MOJICJIb B TOPU30HTAJIbHOM U BCPTUKAJIbBHOM HAIIPABJICHUAX.

Options/ Invert&Apriori/Global search

[Tpouenypa noucka ramo0aabHOr0 MUHUMYMa pelieHus. i yCcrenHoro BEIIOITHEHUS 3TON
poLEeAYpHI CIeyeT 3aaBaTh OOIINE U UHAUBHUAYaJIbHbIE [IPEIEIbl N3MEHEHHUS [TapaMeTPOB.
[Tporieaypa He TapaHTUPYET MOMANAaHUS B PEATbHBIN TII00ATBHBII MUHUMYM PEIICHUS U

YCIICIIHOCTD €€ MPUMCEHCHUS 3aBUCUT OT IIPAaBUJIBHO 3aJJaHHBIX IMMPEACIIOB U3BMCHCHU ITIapaMCTPOB.

Options/BiLog scale 1:1

YcranaBnuBaer ounorapupmuueckuii MmacmTad s rpadoB 0TOOpakaroIMMUX OTAEIbHBIE KPUBBIE

30HAUPOBAHMA.

Options/MT Data

[Tonpaznen meHto 11 coBMeCTHOM MHTeprperaunu AaHHbiXx MT (AMT, PMT) u B33

(mozmpobuee).

Buffer

Buffer/Model 1,2...5

3anucath WM 3arpy3uth B(u3) Oydep(a) oOMeHa MOJEINb.

Buffer/Open

OTKpBITH B OJTHOM OKHE BCE COXpAaHECHHBIC B Oy(epe MoieNu Ui TeKylei ctanuuu (moapobHee).

Window

Window/Tile vertical

BeprukansHOE ynops104MBaHAE OKOH.

Window/Tile horizontal

FOpI/I3OHTaJ'IBHOC YIOpAA0OYNBAHUC OKOH.

Window/Zond “Standard”

3arpyska ctuns “Standard”.

Window/Zond “Profile”

3arpy3ka ctuis “Profile”.

Window/Zond “User”

3arpyska crtuns “User 7.

Window/Zond“Interpretation”

3arpyska ctuns “Interpretation.




Window/Default

3aaTh mapaMeTpbl OKOH 110 YMOJIYAHUIO JUIsl TEKYLIETO CTUJIS.

Help

Help/About

O nporpamme.

Help/Context

3arpy3uth (aiin crpaBKH.

Help/ Check for updates

[TpoBepuTh OOHOBJIEHHUS Ha caiite WWw.zond-geo.com.

Help/ Error! Clear setting

[lepe3arpy3uth nmporpamMmy Mpu BOZHUKHOBEHUHU OLTUOKU M OYHCTUThH BCE HACTPOUKH.

Help/Bing maps api_key

Ecnu aBTOMaTn4eckast 3arpy3ka KapThl U3 HHTEpHETa HE paboTaeT, TO TeKyuuii api-key
IIPOrpaMMbI NIPEBBICUII IOITYCTUMBIH Mpeses 3apocoB. Mbl peKoMeHAYyeM CO3/1aTh COOCTBEHHBIN

api-key B akkaynre Bing u BBecTH €ro B 1oJie BBOJIa 3TOM OMIIHH.

Help/Show news

ITokaswsiBaTh aHOHCKHI HOBOcTeM Zond Software.

Help/Send message to us

OtnpaButhb coolbrieHue pazpadorunkam CooOlieHre JOMKHO ObITh HAOPaHO TPAHCIUTOM.

“I'opsiune” KJIABUIIH

[Space] Br13Bath mporeypy aBTOMaTHuECKOro noaoopa MoAenu AJs

JaHHOT'O ITYHKTa

[S] JoGaButh cnoil. BeiaeneHHBI  MONB30BaTENEM  CIIOM
pa30OuBaeTcsi Ha JBa C paBHBIMH (B JIOTapU(MUYECKOM

MaciTabe) MOITHOCTSIMH.

[M] OObeMHUTH JIBa CJI0S B OJIMH C MOIITHOCTHIO PABHOM

CYMMAapHOU MOIIIHOCTH 00OUX.

[D] Y nanuth BEIOpaHHBINA CITOM.
-> [TepemecTuTcs K clneayrOnen CTaHIUN
<- [TepemecTuTCst K peAbIIyIeH CTaHIINN

[Escape] [pepBaTh mpolecc aBTOMaTHYECKOT0 Mo00pa.




OKHO CBOWCTB NPOrpaMMBbl

OKHO IIO3BOJISCT HAaCTPOUTL ONIHUKU AaBTOMATUYCCKOI'O COXpPaHCHHA IPOCKTA, HavyaIbHOM

MOJIE/IH, 3HAYCHUS 110 YMOJYaHHIO U ITapaMEeTPhl MHBEPCHH;, BBI3HIBAETCS KHOIKOM HaHen
HHCTPYMEHTOB HIIM COOTBETCTBYIOIIMM €ii mynkToMm Mmento (File/Program setup).

Braaaka Options

Program =etup ﬁ
Options l Defaultsl B Start mu:u:lell g Irwersiu:unl

Project AutoSaving Utils:
Autosave B Linear axis step 1

Time interval (min) (10 | Alarm if error = 50

Puc. 7  Oxno Program Setup, Bkaaaxa Options

O6nacte Project AutoSaving — ycraHaBIMBaeT PEKHUM aBTOMATHYECKOTO COXPAaHEHHUS
OTKPBITOTO MTPOEKTA.

Omnmus Autosave — BKIIIOYAEeT PEeXUM aBTOMATUYECKOTO COXPaHEHUs OTKPBITOTO IPOEKTa Yepes
3aJJaHHbII HHTEpBaJl BPEMEHHU.

I[Tone Time interval — 3amaet nHTEpBa BpeMEHH, Yepe3 KOTOPbIN MPOUCXOAUT aBTOMAaTHIECKOE
COXpaHEHHE NMPOEeKTa B MUHYTaX (JlaHHBIE COXpaHSIOTCA B (hailyl, UMsI KOTOPOTO COCTaBIISAETCS U3
MMEHH OTKPBITOTO (ailna, c fodaBaeHueM ‘Temp’).

Oounactp Utils — HacTpanBaeT HOMONHUTEIIBHBIC TTAPAMETPHI.

[Tone Linear axis step — 3amaeT >kemaeMblii IIar pa3OueHus JTUHEHHON ocu. JlaHHas ommms
UCTIOJIBb3YeTCs [l U3MEHEHHs MaciiTaba n300paKeHU .

[Tone Alarm if error > — BbI3BIBaCT AMAIOr MOATBEPKACHUSA NPOGUILHOW HHBEPCHH, €CIIH

omuOKa Ha TEKYIIEM IMUKETE NMPEBBIIIACT 3aJAHHOC B ITOJIC 3HAUCHUC.

Bruaaaka Defaults



JlanHas BKJIaJKa TpeAHa3HA4YeHa U 3aJaHusl pasHOOOpasHBIX MapaMeTpoOB, MCIOIb3yEeMBIX
npu pabore ¢ Moxaenbio. CTPOKM COOTBETCTBYIOT THITy IapaMeTpOB CJOEB (CBOWCTBA H
MOIITHOCTH ), CTOJIOIBI OMIHsIM (puc. 8).

[Tepesiit cronben [Value] — 3HadeHue o ymondanuio (HCIoab3yeTcs MPH 3aJaHiK HavYa bHOM

MOJIEIH).
Program =etup &
O ptions Defaults l B Start mu:u:lel] W Inversinnl
= Value | Minimum | Maximum | Fixed | Invert |
p 9.96 0.010 1000000 ]
h 0.1 0.0010 100 O

Puc. 8  Oxno Program Setup, Bkaaaka Defaults

Bropoii cronbeny [Minimum] — 3HaueHHWe HIKHEH TpaHUIBI WU3MEHEHUs Iapamerpa Mo
YMOJTYaHUIO (McTob3yercs npu ¢ukcaimu napamerpos). Mcnons3yercs B Global search, ecnu He
3aJIaHbl UHIUBHyAJIbHBIE TTPEICITBI.

Tperuii cronber;y [Maximum] — 3HauyeHHe BepXHei TpaHUIBI M3MEHEHHs Mapamerpa o
yMoJT4aHuio (ucromnb3yercs npu dukcanuu napamerpo). Mcnosbsyercst B Global search, eciu ne
3aJIaHbl UHIUBHyAJIbHBIE TTPEICITBI.

YersepToiii cromnber [Fixed] — onpenensier gomkeH Jin ObITh 3a)UKCHPOBAH MMapaMeTp JTaHHOTO
THUIIA TTOCIe YTeHus (paiiyia mosneBbIx JaHHBIX. OMIMs He JEHCTBYET MpH 3arpy3ke Qaitna-nmpoexra.

[Iareiit cronberr [Invert] — onpenenser, caeayer Jin KOPPEKTHPOBATh MapaMeTp JAHHOTO THIA

IMpU aBTOMATHYCCKOM Ho,u60pe.



Braaaka Start model

Program setup ﬁ
Dptinnsl Default: = Start modsd l g Im-'ersicunl

Construct layers from ||:ur'.f& extremums - ﬂ‘j}

Max layers number 10 =

Constructor options:

Parameter factor 1.40

Thikness incremental factor 0.5

Maximal depth ; *

Puc.9  Oxno Program Setup, Bkaagka Start model.

Bknazka ciiykUT KOHCTPYKTOPOM HauyaJIbHOM MOJIENH Ui BCEX CTaHLUM npoduis.

[Tone Construct layers from — 3amaer anroput™m, MO KOTOPOMY OYAYT OIpPEACIATHCS
MOJIOKEHUS TPAHMIL CIIOEB.

3HaueHue Curve extremums — MoJOXKeHUS T'paHUl] ONpEeAENsIOTCA IO MOJIEBBIM KPUBBIM (U3
aHaJIn3a YKCTPEMYMOB). MakcuManbHOE KOJIMYECTBO CIIOEB 3aaeTcs B moje Layers number.

3nauenue incremental factor — mpu 3aaHUU MOILIHOCTEH CIIOEB HCIONB3YIOTCS 3HAUCHUS 10
YMOJIYaHUIO. MOIIHOCTh KaXJOro IOCIEAYIOIIEro CJI0S pPaBHA MOIIHOCTH IPEABLIYLIETO
yMHOXeHHOro Ha Thickness incremental factor. KonudectBo cioeB 3amaercs B moise layers
number.

Oo6nacte Constructor options - comep kKUT OMIKH, TPeAHA3HAYCHHBIC JUTS 3a/IaHUs] HAYAJIbHBIX
[1apaMeTpoB MOJEIIH.

[Tone Parameter factor — 3agaer ko3¢ GuimeHT, Ha KOTOPbIH OYAYT TOMHOXKATHCS MAKCUMYMBI
U JICJUThCS MUHUMYMbI TapameTpoB Mmonenu (mpenenst 1 - 4). KosddunueHT mnoBbImaer
KOHTPACTHOCTh Ha4aJIbHOW MOJIENIU, YTO 0COOEHHO Ba)KHO, €CIIM KPUBBIE HE UMEIOT aCHUMIITOT.

[Tone Thickness incremental factor — 3amaer koadduuueHT, Ha KOTOPBI OyIyT JOMHOXKATHCS
TonuHbl cioeB (mpenensl 0.2 - 1) wian kKo3PPUIMEHT  yBEIMUEHUS MOIIHOCTH Ka)JI0To

HOCJIEYOIIETo ¢iosi B pexxuMe incremental factor (mpexensr 1 — 4).



3nauenne Maximal depth — moka3siBaeT MakcMManbHYIO TIIyOUHY, [UIS TEKYIIUX ITapaMeTpPOB
pa30ueHUsT KOHCTPYKTOPA MOJCIIH.

[Tocne ycCTaHOBKM MapamMeTpoOB CTAapTOBOM MOJENNW MOXHO MHPUMEHUTh HMX K TEKYyILEeMY

IIPOEKTY, HE 3aKpbIBasi OKHA HACTPOMKHU [TapaMETPOB IIPOTrPAMMBI, HAYKaB KHOIIKY

Braaaka Inversion

Program setup ﬁ
Dptiunsl Defaultsl E Start model ¥ |fWEf3iDﬂl

1.50 Profile style |l:urrent ztation model ﬂ

Smoothing factor 0.050

Stop conditions:

tterations &0 =
[ Depth smoothing |1 [
- RME value 0
Robust B
Threshold 0.010
Style  |Smooth -]
[+ Thick/depth [ Layers minimize mi |Pre'.fin:|us ter j

Puc. 10  Oxwno Program Setup, Bkaaaka Inversion.

[Tone Profile style — ompexensier cTuib aBTOMAaTHYECKOro MoaOOpa mHpu MPOodUIBHON
UHTEPIPETAIHN.

3uauvenue Current station model — B kauecTBe cTapTOBOM MOJENHU MPH TOAOOPE MCIIOIB3YETCS
MOJIeJIb Ha TEKYILEH TOuKe.

3nauenue Start station model — B xauecTBe crapTOBOIl MOJETH MpPU MOAOOPE HCIOIB3YETCS
MOJIEJIb TOM TOUYKH, C KOTOPOM HadaJlach HHTEPIIpETALU.

3uadenue Previous station model — B kauecTBe CTapTOBOM MOJEIH MPH MO00PE MCIIOIB3YETCS
MOJIeJb TIPeAbIAYILEH TOUKH.

[Tore Smoothing factor — ycranaBiuBaeT HayaJlbHOE 3HAUCHHE CIIIKHBAOILICTO MapamMerpa.
3HaveHHE ATOr0 MapameTpa 3aBUCHUT OT MHOTHX (PaKTOPOB: YHCJIa OOYCJIOBIEHHOCTH SkoOuaHa,
COOTHOILIEHUS MOJIE3HBI CUTHAI — IIyM B U3MEPEHHBIX 3HAYCHUSX, KOJHMUECTBA OIMpPEENIIeMbIX
napaMeTpoB MOJENIM, W BBIOMpAeTCs SMIMpPHUYECKH IyTeM. JIisi JaHHBIX C BBICOKMM YpPOBHEM
MOMeX WM TONydeHHs OoJiee TIAIKOTO pacIpeesieHus] BEIOMPAIOTCS OTHOCHTEIBHO OOJBIIHNE
3HaueHMs criaxupatomero mnapamerpa: 0.05 - 10; mpu BBICOKOM KadecTBE H3MEpPEHUN

ucnonw3ytorcs 3nadenus: 0.005 - 0.01.



Hwxe (puc. 11) mokazaHbl MOJENHW, MOJMYYEHHBIE JJIsI TPEX 3HAUYCHHUH CIIIQKUBAIOIETO

napamerpa (0.01 —cunss, 0.1 — kpacHas, 1 - yepHas).

FIRIEE
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Puc. 11 Moneau asi pasjdyHBbIX 3HAYeHMil CriakKuBawIlero mapamerpa Smoothing
factor (0.01 —cunss, 0.05 — kpacuas, 0.1 - yepHast)

Ob6nacte Stop conditions - coepKUT YCIIOBHS OKOHYAHHS aBTOMATHUYECKOro Mmojdopa Ha
TOYKE.

[Tone BBoma lterations — 3amaeT MakKCMMaIbHOE YKMCIO UTEPAIUiA, 1O JOCTHIKCHUIO KOTOPOTO
IPOIIECC ABTOMATHYECKON MHTEPIPETAIIUA OCTAHABIUBACTCS.

[Tone RMS value — 3amaeT MUHUMAIbHYIO HEBSI3KY, IO JAOCTHIKCHHIO KOTOPOW IMpOIECcC
ABTOMATHUYECKOI MHTEPIPETAIINH OCTAHABIUBACTCS.

Onmus Depth smoothing - ompeznensier cremeHb CrUIaXKUBaHUS MOJAETH C TIyOWHOW (ecin
omius BKIoYeHa). Yem Oombie 3HaueHue mapamerpa (1 - 10), TeM CcHIbHEEe OCPETHSIOTCS
mapaMeTpbl COCEHUX CJIOCB TIIYOWHHOW dYacTh Mojenu. VCHonb3yercs, eClii B CIUCKE THIIA
uaBepcun Style BeiOpano 3mauerne Smooth wim Focused mpu CHITBHON OCHMIUISIIIAM MOJIEIH C
TJ1yOUHOM.

Omnmus Robust — sty onmumio ciaeayer BKIOYaTh, €CIH B JAHHBIX MPHUCYTCTBYIOT OT/AEIbHBIC
CHJIbHBIE BHICKOKH, CBSI3aHHBIE C CHCTEMATHYECKMMH OIIMOKaMU M3MEPEHHIA.

Ommust Style — Tum porierypbl BOCCTaHOBIICHHUS TAPAMETPOB pas3pesa.

3unavenne Standard — wHBepcHs MO METOAY HAWMEHBIIMX KBAJpPaTOB C pEryispuU3aliueit
JEMITUPYIONIMM [apaMeTpoM. AJITOPHTM MO3BOJIIET TOJydaTh MOJENIb CPeIabl C PE3KMMH
rpanniamMu. HeoCcTOpoKHOE HCIONb30BaHuE JaHHOW MOIU(HKANK WHBEPCHH, WHOTIA MOXKET
NPUBECTH K MOJYYEHHIO HEYCTONYMBBIX PE3YJIHTATOB WIIM YBEINYEHHIO CPEIHEKBAJAPATHIECKOTO
OTKJIOHEHUs. JIydIile BCero MPHUMEHSTh JaHHBIA METOJ, KaK YTOYHSIOIIMH, MOCIe MPOBEICHHUS
HUHBEPCHH C TIOMOIIIBIO aroputmMa Smooth.

3unauenne SMOOth — wHBepcHs MO METOMY HAWMEHBINUX KBAJPAaTOB C HCIOIB30BAHHEM

CIUIQKMBAIOIIETO ONEpaTopa W JOMOJHUTEIbHONM MHUHHMHU3AIME KOHTPACTHOCTU. B pesynbrare



OPUMEHEHHUsS STOr0 AJITOPUTMAa MOJYy4aloT Hambolee TJIaJKoe pachpesesieHHe MapaMeTpoB.
Pexomenayercs uCnosnb30BaTh 3TOT TUII MHBEPCUM HAa HAYaJIbHBIX dTanax HHTeprperauuu. [Ipu
3TOM KOJMYECTBO CJIOEB B MOJEIU JOJDKHO 3HAYUTEIBHO IPEBOCXOIUTH KOJIUYECTBO CIIOEB
peanbHON Mojenu. JKenaTenbHO 4TOOBI KOJMUYECTBO €JI0€B MpeBblmaino 10, 1 UX MOLTHOCTH ObUIN
3a(pUKCUPOBAHBI.

3nauenne Focused — wHBepcHs MO METOAY HAMMEHBIIUX KBAJPAaTOB C MCIIOJIb30BAHHEM
CIVIQXMBAIOIIEr0 ONEpaTopa U JOMOJIHHUTENbHON (POKYCHUPOBKOM KOHTpacTHOCTH. B pesynbrare
[IPUMEHEHHUS 3TOr0 aJrOpUTMa MOJIy4aroT KyCOYHO-TIaJAKOE pacipeielleHUe IapaMeTpoB, TO €CTh
MOJZIeIb, COCTOAINYI0 M3 CJIOEB HMEIOIIHUX IIOCTOSIHHOE CONpOTHUBIIEHUE. PexomeHnyercs
UCIIOJIB30BaTh 3TOT TUIl MHBEPCUM HAa HAYAJIBHBIX dTalax MHTeprperauuu. [Ipu 3ToM KoaudecTBo
CIIOEB B MOJENH IOJDKHO 3HAYUTEIBHO INPEBOCXOAMTH KOJIMUYECTBO CIOEB PEalbHOM MOJECIH.
JXenatenbHO YTOOBI KOJMUYECTBO CII0EB MpeBbImano 10, u uX MOIIHOCTH ObUIN 3a()PUKCUPOBAHBI.

HeocTopoxHoe uCHOnb30BaHUE MapaMeTpoB (OKYCUPYIOIIEH HMHBEPCHU MOXKET MPUBECTH K
PACXOKICHUIO AJITOPUTMA U ITOJIYYEHHUIO HEYCTOMYMBBIX MOJIEIIEH.

Ha puc. 12 mozxenu, moiydeHHbIE C TOMOLIBIO TPEX AJITOPHUTMOB MHBEPCUH (CTaHAApTHAs —

yepHasi, JOKYCUPYIOIIAsi — CUHSASA, TTIafKas - KpacHas).

p 107
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Puc. 12 Moaenn, nojydeHHbie ¢ MCHOJL30BAHAEM PA3JIMUHLIX AJTOPUTMOB HHBEPCHH
(Standard — uepnasn, Focused — cunsisi, Smooth - kpacuas)

Omust Threshold — ycranaBmuBaeT MakcUManbHOE 3HAUCHUE KOHTPACTHOCTH COCETHUX CIIOEB,
[0 JOCTHXKEHHIO KOTOPOTo, MapaMeTphbl 3THUX CJIOEB HE OCPETHSIOTCS MEXIy co0OH (TO ecTb
CUMTAETCS, YTO MEXIY CJOSIMH IMPOXOJIUT TpaHMIa). 3HAUYEHHUs 13TOr0 MapameTpa BblOMpaercs
smrmpuaeckuM mmyteM (0.001-1). Ber6op oueHb Majaoro 3HadeHUs mapaMeTpa MOXKET MPUBECTH K
PACXOXICHUIO aNropuT™Ma (IIPU 3TOM CIEAYET YBEIMUYUTHh €ro 3HaueHue). CIumkoM OoJblne
3Ha4YeHUs TapaMeTpa MPUBOJAT K MOTYYSHUIO TIAJKOTO PACIPEIeICHHS.

Ha puc. 13 noka3zanbl MoJiei, TOJTy4YeHHbIE JUIS ABYX 3HadeHuit mapamerpa Threshold (0.01

—yepHas, 0.1 — kpacHas).
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Puc. 13 Mopean, mojiyuyeHHble JJIsl ABYX 3Ha4eHUH NapaMeTpa KOHTPACTHOCTH
Threshold (0.01 —yepnasn, 0.1 — kpacHas)

Omnmwmst Thick/depth Bxiroyaer pexxum moa00p MOIIHOCTH (€CIU JaHHAas OIS aKTUBHA) HJIH
r1yOunbl (ecnu HeakTuBHA). [lomOop riyOuHBI TOJIe3eH B Ciy4yae, KOrjaa TiIyOWHBI TpaHUIL
U3BeCTHBI M 3adukcupoBaHbl. [Ipu npoduiIbHON WHBEPCHH IaHHBIX C TOJ0OPOM IO TIyOHHE
PEKOMEH/IyeTCsl IPEBAPUTEIILHO 331aTh TITyOMHAM MIPEEIIbI “N0 YMOIYaHHIO .

Omnuus Layers minimize BkirovaeT pe)kuM MUHHMHU3AIMU KOJIMYECTBA clioeB. Vcmonb3yercs B
KOMOHMHAI[MM MHOTOCJIIOMHOTO pa3pe3a U (OKYCHPYIOIICH WHBEPCUU. AJTOPUTM MHUHHMHU3AIMU
KOJIMUEeCTBa cJlioeB. BriOupaercs wmuorocioiHas wmozaenb (10-15 cmoeB) u  dokycupyromas
unBepcus (Smoothing factor~0.1). B xome nuBepcuH, CIou OIU3KKE MO MApaMeTPy 00bETUHSIFOTCS
Y MIPOIIECC MPOI0IIKACTCS, HO YK€ C MCHBIIMM KOJHMYECTBOM CIIOCB.

[Tore MmO — 3Ta ommms OKa3bIBaeT CYIIECTBCHHOE BIMSHHE HA PE3YJIbTaTbl WHBEPCHU W
oTpeneseT BapUaHT TJIAJAKOCTH, KOTOPBIH OyJIeT MUHUMHU3HPOBATHLCS TPH WHBEPCHUH.

mO ompeenseT onmopHy Mojenb, a Smoothing factor cremens 6M30CTH K HEW.

3nagenne Median model — mO=median model (omopHas Moaens MeauaHa TEKyIIeld MOJCIN)
UCTIOJIB3YEeTCS JIJIsl OTY4eHHsI HanboJiee IIaJAKOH MOJICTH CPe/ibl, TP MHOTOCIONHOI WHBEPCHHU.
Taxke 3TOT BapuaHT JOJDKEH OBITh KCIIOJIB30BaH MPU (OKYCHPYIOIIEH WHBEPCHH WM TIPH
HAJIMYMK BBEJICHHBIX alPUOPHBIX TpaHuil. CTENEeHb TIAJKOCTH ONPEACIICTCS 3HAYCHHEM OIS
smoothing factor.

3nauvenue Start model — mO=start model (omopHass Momenb - MozeNb HA MEPBOW UTEpAIUH,
HayaJbHas) UCTOJIB3YETCs TPU HAIWYHH AlPUOPHOM T'€0dJICKTPUUICCKONH MO MPOQUIIs, eciu
HE00X0IMMO, YTOOBI OTKJIOHEHHE KOHEYHON MOJICIH OT HaYaJIbHOW OBLIO HE CIIUIIKOM CHJIBHBIM.
YacTo HCHONB3yeTcsi MPH MHOTOYPOBHEBON HMHBEPCHH, KOT/Ia MOCIE KaXKIOro LUKIA MOJICITH
CriaxuBaeTcs (HampuMep, MO TOPU3OHTATU) W TMPOU3BOJUTCS HOBBI YTOUHSFOIIUA IHKII.

CreneHp OJIM30CTH K HAYAILHOM MOJICITH OIpeaeIAeTCs 3HaueHneM mosist Smoothing factor.



3nauenue Previous iter - mO=previous model (omopHast Mopenb - MOJETh HA MPEABLIYLICH
UTEpALN) UCHOJIB3YETCS I MOJYyYEHHUs] MOJENEH ¢ Hamiaydlleld HEBSI3KOW IPU MHOIOCIONHON
uHBepcuu. B naHHOM BapuaHTe TJaJKOCTh HE MHHHUMHU3UPYETCA, HO OINEpPaToOp CIOCOOCTBYET
6ornee crabUIbHOMY Ipoleccy cXoaAuMocTd. CKOpPOCTh CXOAMMOCTU ONpEAENseTcs 3HaYeHUEM

nosst Smoothing factor.

1.50
Knomnka BBI3BIBACT JHAJIOT HACTPOUKH CIHCHHUAIBHOI'O aJropuTMa HWHBCPCHU

npO(UIBHBIX TaHHBIX.

[Ipu paboTe JaHHOTO ANTrOPUTMA MOJAETH CPEbl MPEICTaBlIeHa TOPU30HTAILHO-CIIOUCTBIM WIIH
CyOrOpH30HTAILHO-CJIOUCTBIM Pa3pe3oM (C IJIaBHO H3MCHSIONIMMHCS TPAHUIIAMH) B HIDKHEH
yacTd. BepxHss 4acTh pa3pe3a MOXET CHIBHO H3MEHSTHCS OT TOYKHM K Touke (puc. 14). Ilpum
pelieHnn oOpaTHOM 3a7]aud UCIOJIb3YETCsl HECKOJIBKO CMEXKHBIX 30HIUPOBAHUIN UMEIOIINX OOIIYIO
HIKHIOIO M NEPEMEHHYI0 BEpXHIO 4acTb. [lonbop ocyiiecTBisieTcs 0JHOBPEMEHHO Ui BCEX
KPUBBIX B OKHE, IMPUYEM IIEHTPAIBLHON TOYKE 3a7aeTcsi OOIBIINI BEC MPU pacyeTe HEBSI3KHU (pHC.

15).
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Puc. 14  Moneab cpeanbl npu 1.5D unBepcuu

“wesght 1) * weight {+1)

sounding-1 active sounding ‘sounding#1 I:> o perams

(ss0ke1 - 1) Wy

5 layers
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window size 1 (2 paints)

Puc. 15 Cxema 1.5D unBepcun



Jns 6opr0ObI ¢ P-3¢dexToM KakIoi KpUBOW OKHA 3a/aeTcs JOMOJHUTENBHBIA MapaMeTp —
CMelleHne. DTOT MapaMeTp MHHHUMHU3UPYETCS I BCEX KPUBBIX IMPH MOIOOpE, TeM CaMbIM
CYIIIECTBEHHO YMEHbIaeTcs Biusaue P-addekra.

[IpensiaraemMplii  aIrOpUTM OTIMYAETCS OT CTAHJAPTHOM WMHBEPCUU  JOINOIHUTEIbHBIMHU
napamMeTpaMu M KOHCTPYKIMEH CriiaxuBaromero omeparopa. [lapamerpsr, moaenupyrone P-
3pPeKT, MMEIOT MEHBIIMI BeC MO CPaBHEHHUIO C OCTAIbHBIMH. OCHOBHBIE XapaKTEPUCTHKH
aJIroOpuTMa NPUBEIEHBI HUXKE.

[TonGop ocyiiecTBiIseTCS OAHOBPEMEHHO JUISI HECKOJBKHX CMEXKHBIX KPHUBBIX — “B OKHE”,
IpUYEM IIEHTPAIbHON TOYKE 3a7jaeTcs OOJbILINIT BEC IPU pacyeTe HEBA3KU.

P-addext kaxmoit kpuBoi ogOMpaeTcs B Mpoliecce HHBEPCHH.

Kaxmoit kpuBOW COOTBETCTBYeT COOCTBEHHas MOJAETb C OOLIeH HIDKHEH W TNepeMeHHOU

BEPXHEH 4aCThIO.

Enable

Window zize

Layers numbier

[Fevert thicknesses

Weight pover

Shift reduce

CC criternia

Puc. 16  Oxno mapamerpos 1.5D unBepcun.

Omnuus Enable BximovaeT nanHbiii anropurM.

Ommust Window size ompezesnsier pasMep OKHa, Ui KOTOPOTO NPHMEHSETCS alllOPUTM.
3navenne 1 — o3HavaeT 3 30HANUPOBAHMUS, 2 — 5 30HIUPOBAHUI B OKHE.

Ommms  Layers number ycraHaBmIWBaeT dYHCIO CIOEB  MOJACIMPYIONIUX  BEPXHIOKO
(HEOAHOPOHYIO) YacTh pa3pesa.

Omnmus Invert thicknesses ykasbiBaer, OyayT Jid MOAOMPATHCS MOIIHOCTH MEPBBIX CIIOEB

MOJICTHPYIOIINX BEPXHIOK (HEOIHOPOAHYIO) YaCTh pa3pesa.

Zond geophysical software




Omnuus Weight power ycranaBiuBaeT K03((GHUIMEHT yMEHBIICHNS BECA KPUBBIX B 3aBHCUMOCTH
OT CTENEHU yJAJICHHUs OT IIEHTPAILHON KpHBOH OKHA (0 - Bce KPUBBIC OKHA UMEIOT OJMHAKOBBIN
BEC).

Omnuus Shift reduce ykaseiBaet, OyzaeT ju yuuthiBathest P-aoddext npu naBepcun.

Omnuus CC criteria - ucnonb3yeT KpuTepuii 001IIei KOPPENSIUU COCSTHUX CTAHIIUH.
Ha puc. 17 npuBeznensl pe3ynabTarthl paboTsl anroputMa (A) B CpaBHEHHUHU C PE3yJIbTaTaMH,

NOJIYy4EHHBIMU 110 cTaHIapTHO# MeToauke (B).
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Puc. 17 CpaBHeHHe pe3yabTaToB craHgapTHoii 1D wunBepcum (B) m mnpuMeHeHHs
anaropurma 1.5D unBepcuu (A).

I/IHTepHpeTaIII/IH MMOJICBBIX JTaHHbBIX

[Tporpamma ZondIP1D no3BossieT pemiate OJHOMEpHBIC MPAMYIO M 00OpaTHyro 3agaun BD3.
[IporpamMmma mpoM3BOAUT aBTOMATHYECKUM TOA00p MapamMeTpoB M MOIIHOCTEH cioeB. [Ipu sTom
UMEeTCsl BO3MOXKHOCTh (DPMKCHPOBATH TapaMeTphl M 3a7aBaTh MpeAebl UX M3MEHEHHH, a TakkKe
OTIpeNieNIATh 3HAaUUMOCTh (Beca) OT/IEIbHBIX U3MEPEHUI.

[Ipsimast 3a7aua pemaeTcs ¢ UCIOIb30BaHUEM AITOPUTMA JIMHEHHON (GUIIBTPALlUM, IS PELIeHUs
obOpaTtHo# ucnonb3yercs meto HeroToHa.

PexuM nHTEpIpETalNK CTAHOBHUTCS JTOCTYITHBIMHE ITOCTIE YTSHHUS JaHHBIX W3 (haitna(oB).

ABTOMATHYECKHH NMOA00P NapaMeTPOB MOJEJIH

[Ipumensiercst mns  ObICTporo moadOpa MOJETHW OJHOTO WM BCEX ITYHKTOB MPOQUIIS.

ABTOMaTHUYECKHI HO)I60p OCYHICCTBIIACTCA INYTECM  MHUHHUMHU3AUU CPCAHCKBAAPATUIHOI'O

Ly

OTKJIOHEHHSI MEXK]ly PacueTHOW M 1MOoJIeBOM KpuBoi MeTos oM Hbiorona. HaxkmuTe Ha KHONKY -~~~
Ha [aHeIM HWHCTPYMEHTOB MpaBoil KHONKON MbImK. OToOpa3uTcs BCIUIBIBAIOIIEE MEHIO, B

KOTOPOM HEOOXOIMMO BBIOPATh, JUISI KAKMX IMYHKTOB OyJEeT BBITIOJTHEHA MHBEpCHs: CUrrent — s
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TeKyIIeH Touku, t0 end — oT TekyIeit Touku U 10 KOHIIa, to Start — ot Tekyiei Touku U 10 Havyaa

B ctpoke cratyca BHIBOAUTCS MHPOPMALIUS O TEKYILIEM OTHOCUTEIBHOM PACXOXKICHUH MEXIY

npodms. [Tocie BeIOOpa BapraHTa, HAKMUTE KHOIIKY JIEBOM KHOITKOW MBIIIIH.

pacueTHOM u moneBoi KpuBod. IlogOop 3akaumBaeTcsi NpU  JOCTHKEHUU  3aJlaHHOTO
OTHOCHUTEIIBHOTO DPACXOKIACHUS MEXKIY PAacyeTHOW M IIOJIEBOM KPHUBOM WIM NPU JOCTUKCHUH
3a/IaHHOT0 KOJINYECTBA UTEPALU.

ABTOMaTHYECKUH TOA00p AaeT HESAMHCTBEHHOE PEIIeHHUE, T.K. pACUETHBIC KPUBbIE MOTYT OBITH
OJIMHAKOBBI /ISl HECKOJNIBKUX Mozeneil. [loaroMmy, mpu aBromMarndeckoMm mnoadope Hpu 3aJaHuu
CTapTOBOM MOAEIH, HEOOXOAMMO YYMTHIBATh ANPHUOPHYIO HH(DOPMALMIO O TEO3TEKTPUUYECKOM
paspese. Eciau ecte nmocroBepHas ampuopHas HH(popmanus 00 H3ydaeMOM TIe03IEKTPUYECKOM
paspese,  IenecoOOpa3sHO 3aKpENUTh H3BECTHBIC MapaMeTpbl HIM OrPaHMYUTh 00JacTh HX

U3MCHCHUS B CTapTOBOﬁ MOJICIIH.

O0BbeKTBI NPpOrpamMMbl

I/IHTepaKTI/IBHaH HHTCPIIPCTAIUA IIPOBOJUTCA B obobekTax: P elakTop Mojenu, Paspes,

Ta6nnua apaMeTpoB, BU3YyAJIHU3allUsd B 00BEKTax: IIceBgopaspes rDa(bI/IKI/I HDO(bI/IJ'II/IDOBaHI/IH,

Fpad) TCOPECTUYUYCCKUX W JKCIICPUMCHTAJIbHBIX KPHBBIX, 4dBTOMATHYCCKU ITOABJIAIOIIUXCA IIOCJIC

3arpy3KH JIaHHBIX.

Penaxrop moxean (Model editor)

[TpenHazHaueH UIsl BU3yalu3alyy MOJIEBBIX U PACCUUTAHHBIX KPHUBBIX 30HAUPOBAHUS, 4 TAKKE
BU3yaJIN3al[iU U PEJaKTUPOBAHUs KPUBOM MapaMeTPOB PACCUUTAHHON MOJEIIN.

Ha puc. 18 mokazano okHO pemakropa Monenu. KpacHas u CHHSISI KpHBBIE C 3aKpalleHHBIMHU
KpY’KKaMH — 3KCHEPUMEHTAJIbHbIE KPUBBIE KAXKYLIETrOCsl COMPOTHUBIICHHUS (JIeBasi KpacHas OCbh) U
HOJSIPU3YeMOCTH (TpaBasi CHHSISI OChb) B 3aBUCHMOCTH OT pa3HOcCa B MeTpax (HMXKHSSA

TOpPHU30HTaNIbHAS OCh). Mozenb 0ToOpaxaeTcs CIJIOUIHOM CTYIeHYaTol KpacHOH JTMHHUEH.



&5 Model editor { ’ v [SiEf=|

Puc. 18  OxHo penakTopa Mojesn

['paduueckue napameTpsl HAOIIOCHHBIX, PACCYMTAHHBIX M MOJEIBHBIX TPAQUKOB MOTYT OBITH

YCTAHOBJICHBI B JHajore HacTpoiiku rpaduka (mpaeeiii memdok+[SHIFT] Ha rpaduke).

[TapaMeTpbl OCH MOTYT OBITh YCTaHOBJICHBI B HACTPOIiKK ocH (npaBbiil mendok+[SHIFT] Ha ocn).

OKHO MOXKET COACpIKaTb OAWH, JBa MWIM TpPpU aAHAJTOTHMYHBIX rpa(pa, ITO3BOJJIAOIINX
PEAAKTUPOBATE MOJCIIb HA TPEX COCCAHUX CTAHIUAX.
HapaMeTpLI MOACIIN PEHAAKTHUPYIKOTCSA  MBbIIIN. HJ'ISI HU3MCHCHUA mapamMeTpoB MOICIIH

HEO0X0/MMO TOMECTUTh KypCcOop Ha KpUBYIO Mojenu (mpu 3ToM ¢opma Kypcopa JI0JKHA

U3MEHUTBCA Ha @({}:ﬁ) ) ¥ HaXXaTh JIEBYIO0 KHOIKY MBIIIH, [TOCIIE YETO MepPeTacCKuBaTh BEIOPAHHBIN
Y4acTOK KpUBON MOJIEIM C Ha)KaTOM KHOMKOW MBIIIN. 3€JIEHbIM KPYKOK Ha MOJIEIbHONH KpUBOI
ITOKa3bIBACT AKTUBU3UPOBAHHBIN CIIOM.

M3meHeHne TO0JO0KEHHs BEPTUKAIBHBIX YYaCTKOB KPHUBBIX COOTBETCTBYET HW3MEHEHHIO
reoMeTpUr MOJAETH (T.e. MOIHOCTEH [mpaBas KHONKa] M IIyOWH BEPXHUX KPOMOK CIIOEB [JeBast
KHOIIKa] ).

M3meHeHne TOJI0KEHUS! TOPU3OHTAIBHBIX YYaCTKOB MOJEIBHBIX KPHUBBIX COOTBETCTBYET
MU3MEHEHUIO NTapaMETPOB CJI0E€B MOJEIIH.

H_ICJ'I‘-IOK HpaBOﬁ KHOIIKKM MBbIIIN IIO0O TOYKaM Ha6J'IIOIIeHHLIX KPHUBBIX BBI3bIBACT KOHTCKCTHOC

MCHIO, ITO3BOJIAIOIICC 3a1aTh BECa Ha6JIIO,Z[CHHBIM JdaHHBIM

Good point 3amaTh Bec 1 BHIOpaHHOM TOUKE.

Bad point 3anath Bec 0.5 BEIOpAaHHOM TOUKE.

Very bad point 3anath Bec 0 BEIOpaHHOMN TOUKE.

Good points >> | 3agars Bec | BRIOpaHHOM TOYKE W BCEM TOUYKAM IpaBee ee.




Bad points >> 3anate Bec 0.5 BRIOpAaHHOI TOYKE M BCEM TOUKAM IIpaBee ee.

Very bad points >> | 3agats Bec 0 BBIOpaHHOM TOYKE M BCEM TOUKaM IIpaBee ee.

Good points << | Bamarts Bec | BEIOpaHHOH TOYKE U BCEM TOYKaM JICBEE €€.

Bad points << 3anate Bec 0.5 BRIOpAHHOM TOYKE U BCEM TOYKaM JICBEE €e.

Very bad points << | 3anmatb Bec 0.5 BEIOpaHHO! TOYKE M BCEM TOYKaM JICBEE €€.

Delete point VY 1aauTh TOUKY.

Delete point>> VY 1aauTh TOYKY ¥ BCE TOUKH TpaBee ee.

Delete point<< VY 1anuTh TOYKY ¥ BCE TOUKH JIEBEE €e.

H_IGJ'ILIOK npaBoﬁ KHOIIKOM MBIIIM B 00JAacTH OOBEKTA BBI3BIBAET KOHTEKCTHOE MEHIO CO

CJICAYIOIUMUA OIMIHAMMU:

Print preview Bei3Bath quaior neyatu rpada.
Display legend [Toka3aTth uin yoparts JIereHay K rpagukam.
Setup BbI13Bath quasior HaCTPONKU apaMeTPOB OOBEKTA .

. o [Toka3pIBaTh KaxKylleecs: CONPOTUBICHUE JJIs JIEBOI
Left axis Resistivity
OCH.

. L IToxa3pIBaTh KaKyILYIOCS MOJSIPU3YEMOCTD IS
Left axis Polarizability
JIEBOM OCH

. . o IToka3bIBaTh KaxKyleecs: CONPOTUBIICHUE IS
Right axis Resistivity .
IIpaBOMU OCH.

. . . IToxa3pIBaTh KaKyIIYIOCS MOJIPU3YEMOCTD IS
Right axis Polarizability

IIPaBOM OCH.

Omnuust Setup BBI3BIBACT OUAI02 HACMPOUKU napamempos kpuswix (puc. 19).




Curvetddodel plot

b ark, style IHight points vI

Puc. 19  JImajor HacTpoiiku napaMeTpoOB KPUBLIX.

IMTone Mark Style — onpenensier kakuM 00pa3oM PUCOBATH MOMUCH K rpauKam.
3uauenue Left points — cieBa ot rpadukos.

3nauenue All points — ot Touku k TouKe.

3nauenwue Right points — cripaBa ot rpagukos.

3nayenue None — He pucoBaTh MOJIUCH K rpaduKam.

I'pad Teopernyeckux u 3KcnepuMeHTANBLHBIX KpuBbIX (Data Editor)

Otobpaxkaercst mpu BbeIOOpe cruis Interpretation (Bkmamka Window). OkHO MOXeT
CoZIepKaTh OJIMH, JBa WM TPU aHAJTOTHYHBIX OJoka — rpada. I1o yMoI4aHHIO KPacHBIM KPHBBIM
OOBIYHO COOTBETCTBYET JIEBasi OCh, CHHUM — TpaBast. EC/Ii B IporpaMme UCIIOIb3yeTCs OMH THIT

U3MEpEHUHl, TO MpaBasi OCb OTCYTCTBYET.

Zond geophysical software
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Puc. 20 TI'pad TeopeTnyecKMX U IKCHEPUMEHTAIBHBIX KPUBBIX.

JIBOMHOM LIENYOK MBIIIM B 00JaCTH OOBEKTa BBI3BIBAET KOHTEKCTHOE MEHIO CO CIEAYIOIIMMHU

OTTIUSIMH:
Print preview Br13Bate quasior nevaru rpada.
Display weights [Tokazate wim yOpaTh Beca TOUEK Ha rpadukax
Display legend [Toka3ath uin yoparth JIEreHay K rpapuKam.
Setup BbI13Bath quanior HacTpONKY apaMeTpoB 0OBEKTA.

Omiust Setup BeI3bIBaeT AUANOT HACTPONKH MapaMeTpoB KPHUBbIX (puc. 21)



Curvetddodel plot

b ark, style IHight points vI

Puc. 21  JImajor HacTpPoOiiKH NapaMeTPOB KPUBBIX.

ITone Mark Style — onpenensier kakum 00Opa30M PUCOBATH MOJMUCH K rpaduKam.
3uauenwue Left points — cieBa ot rpadukos.
3nauenue All points — ot Touku k TouKe.
3nauenue Right points — cripaBa ot rpagukos.
3nauenue NONe — He pUCOBATh MOMUCH K rpaduKaMm.
JIOONHHATENbHOE KOHTEKCTHOE MEHIO BHI3BIBAETCS HAXATHEM KHOlkn Options '+ .

Omuust Change orientation mo3BonseT HM3MEHATh MOPSJIOK PACIHONIOKEHUs TpadUKOB
30HJUPOBAHUS ISl COCETHUX TOYEK: CBEPXY BHH3 MJIU CJIEBa HAIPABO.

Onuus MultiCurves Plot Setup (cm. puc. 21) BbI3bIBaeT JMAIOr HACTPOHKH IapaMeTpOB
KPUBBIX, OMIMCAHHBIN BBIIIE.

Onmust Set MultiCurves Plot number mo3BosisieT ycTaHOBHTH KOJMYECTBO COCEAHHX TOYCK
30HMPOBAHUSL, 1Tl KOTOPBIX OTHOBPEMEHHO 0TOOpakaroTcst Kpusbie (0T 1 10 3).

[lequok mpaBoil KHOMKHK MBIIIK MO TOYKaM HAONIOJCHHBIX KPHBBIX BBI3BIBAET KOHTEKCTHOE

MEHIO0, ITO3BOJIAIONIEE 3a]1aTh Beca HAOJIOJCHHBIM JaHHBIM:

Good point 3anath Bec | BBIOpaHHO#T TOUKE.

Bad point 3anath Bec 0.5 BHIOpaHHO# TOUKE.

Very bad point 3amath Bec (0 BEIOpaHHOM TOYKE.

Good points >> | Bagate Bec | BEIOpaHHOI TOYKE U BCEM TOYKaM MpaBee ee.

Bad points >> 3anate Bec 0.5 BRIOpAHHOI TOUKE M BCEM TOUKAM IpaBee ee.

Zond geophysical software



Very bad points >>

3anate Bec 0 BEIOpaHHOM TOUYKE U BCEM TOUYKaM IpaBee ee.

Good points <<

3anate Bec 1 BEIOpAHHOM TOUKE U BCEM TOUYKaM JIeBee ee.

Bad points <<

3anate Bec 0.5 BRIOpaHHOM TOYKE U BCEM TOYKaM JIEBEe €e.

Very bad points <<

3anate Bec 0.5 BRIOpaHHOM TOYKE M BCEM TOYKAM JIEBEE €e.

Delete point

VY 1anuTe TOUKy.

Delete point>>

y,I[aJ'II/ITB TOYKY M BCE€ TOYKH IIpaBeC €€.

Delete point<<

VY 1anuth TOUKY U BCE TOUKH JIEBEE €€.

Edit data

PenakTupoBars KpuUBBIE.

Jns Toro 4rToOBI

YBCJIIMYUTE HJIM YMCHBIIHNTH BECa TOYCK HCHOHBByﬁTe IMpaByr0O U JICBYIO

KHOIIKY MBI ¢ Haxkatoi kiasuiieit [ALT].

Jlns ymasieHus TOYEK HCIONIB3YHTE KOJeco MBI ¢ Haxaroi kmaBuiierd [ALT]. Pasmep

obnactu YAaJICHUA PETYIUPYCTCA IIPpHU ITIOMOIIA KOJIeCa.

3a,I[aHI/Ie BECOB TOYCK UI'PACT CYHICCTBCHHYIO POJIb IIPU aBTOMATHYCCKOM non6ope mapamMeTpoOB

monenu. Toukm ¢ Becom ( He YUYHMTHIBAIOTCS NPU aBTOMAaTH4EeCKOM mondope. Bec Toukm

OTIpeICIIIeTCs CIeAYIomUM o0pa3oM: = 1-mgucnepcus/(u3MepeHHoe 3HaueHue). Beca msmepeHuit

MOTYT OBITh 3aJIaHBbI B (paiisie JaHHBIX U COXPAHAIOTCS B (paiiyie mpoeKTa.

Omuus Edit data npennasHadeHa it py4HOTO PEIAKTHPOBAHHS KPUBBIX 30HIMPOBAHMS.

[Tociie BeIOOpa TaHHOI OIIIMHK TOSBIsAETCS AuanoroBoe okuo Edit data (puc. 22).



B Edit data = | B |

o’ ﬂ I = =

N =p,m MM | Pa |

pa 8500 312 1 0,750 0 1053

0t 2 1 0 929,800

3 1.500 0 747.800

4 z 0 469,400

5 3 0 160,900

6 4,500 0 44,310

. . 7 & 0 27.290

8 g 0 21.740

9 15 0 21.330

10 25 0 23.300

11 40 0 25.550

O 12 | &2.500 0 28.440

102 13 100 0 37.010

14 150 0 43.630

' 15 225 ] 45.130

*// 16 350 0 38.130

, 17 500 0 26,890

01 18 750 ] 15.400

19 1000 0 17.170

spm o 1H 10 1F i

Puc. 22  OkHo penakTupoBanusi KpUBBIX 30HAupoBanus Edit data.

ITanens HHCTPYMCHTOB OKHA COACPIKUT CICAYIOININEC KHOIIKH:

¥} | BepHyTbcs K nepBOHAYaIbHONU KPUBOM.

~| | BbIOpaTh pexuM TepeMenieHust Beell KpUBOM WK €€ CErMeHTa.

& | CriaauTh KPUBYIO.

= | [lepepucoBarh KpUBYIO B OCTAIbHBIX OKHAX.

/% | BeliiTH U3 pexuMa peJakTUPOBAaHUS, COXPAHUB U3MEHEHUS.

OkHO cocrouT u3 JAByX obmnacteif. CrneBa oToOpakaeTcss pelakTupyemas KpHBas B
rpa¢puueckom Buzae. CrpaBa TmOKa3aHa TaONuIla, pa3HOCHl M 3HAUYEHUS PEIAKTUPYEMOro
napametpa. [y Toro 4todbl yIanuTh TOUKY Ha KPUBOW UCIOJIB3YITE MpaByro KHOMKY MbId. [Tpu
9TOM B TaOnuWIle yAaJieHHas Todka OyneT oToOpaxaThCs cepbM IIBETOM. [l BOCCTaHOBICHUS
TOYKHM HCIOJIb3YHTE JIEBYIO KHONKY MbIIM. JUIg ynajdeHWsT HECKOJBKUX TOUYEK HCIOJIb3YHTe

KOJIeCO MbIM C Haxatod kmaBumeid [ALT]. Pasmep oOmactu ypameHus: perynupyercs



BpallleHueM Kouieca. Ilociae okoH4YaHMs pelakTUpOBaHUS MEPERANTE B MHBEPCUIO, HaXKaB KHOMKY

Ha MaHCJIM UTHCTPYMCHTOB OKHa.

Tabauna napameTposn

OkHO TabIMYHOTO pPENAKTHUPOBAHMSA NApaMETPOB MOJENM MNPEJHA3HAYCHO s HM3MEHEHUS
napaMeTpoB MOJENIM C TIOMOIIbI0 KiaBuaTypbl. Tabnwma comepxut 3 wimm 4 cronbma (B
3aBUCUMOCTH OT HAJIM4Ms ToJspuzyemMoctr). Kaknas cTpoka TaOIUIBI COACPIKUT IMapaMeTpbl
OJTHOTO CIIOSL.

[epBblii cTONOEl COAEPKHUT 3HAYEHHUS YICIBHOTO COMPOTUBIICHUS CIIOEB, BTOPOH CTOIOEL
(ecnu MMeeTcs) — 3HAYCHHS MOJSIPU3YEMOCTH, TPETHH — MOIIHOCTh M TOCIEAHUN - TIIyOUHY 10
BEPXHEH KPOMKH CJIOEB C YUETOM BBICOTHI TOUKH 30HIMPOBaHUsA. B cityuae, korga ajis mapamerpa
3aJlaHbl Tpe/ebl U3MCHCHUs, T0JIe BBIBOJA 3aKPAaIlMBACTCs OIPEICICHHBIM I[BETOM (CBETJIO-
cepplii mo ymonvanuio). Eciam mapamerp cios 3aduKcHpoOBaH, IMOJ€ BBIBOAA TAKXKE HMEET
COOCTBEHHBIN LIBET, 10 YMOJIYAHUIO TEMHO-CEPBIH.

KOHTEKCTHOE MEHIO, BBI3bIBACTCS HAXKATHEM MTPABOM KHOIKU MBIIIH 10 sTYeiiKaM TabuIibl (puc.
23). Eciu HaxkaThe NPOU3BEACHO IO IMEPBOM CTPOKE (3aroJIOBKY TaOJHUIIBI), TO OIEpaIlHs,
BbIOpaHHAs B MCHIO, Oy/IeT MpUMEHEHa K JaHHOMY mapamerpy Bcex cioeB (Cell B qanHOM cityuae
3amensiercst Ha COl). Eciu HaxkaThe nmpou3Be/ieHO Mo MEePBOMY CTOJIOIY, TO OIepallys, BEIOpaHHAs

B MCHIO, 6y,I[CT IMPUMCHCHA KO BCEM IMapaMETpaM OJAHHOI'O CJI0A.

H Modeltable Er=270% 4 P ¥ [ o[ & |=)

Mlodel table l Limit= ]

N p |'| | T I
Lock col
1 230.80 3.08
Free col
1| 11.80 ” 1.06 IJzer limits cal
3| 70.04 ” 1.11 D efault lirnits: col
a[ g7301 Default walues cal
Lock »»»
Free »»»
Izer limitz >

Drefault lirniks 3>

Default values >

Puc.23  Oxno Model table

Lock col/cell/row | 3akpernuts mapamerp.

Free col/cell/row | CuaTb 3akpenieHus mapamerpa.

User limits Y cTaHOBUTH NOJIB30BATENLCKUE JUATA30HBI U3MEHEHUS




col/cell/row napameTpa.

Default limits Y CcTaHOBUTH JMana3oHbl K3MEHEHUS MapaMeTpa (3aaHHbIe “TI0
col/cell/row YMOJTYaHHIO”).
Default values Y cTaHOBUTH 3HAUYCHHE TTapaMeTpa PaBHbIM 3HAUCHHIO “TIO
col/cell/row YMOJTYaHHIO”.
3akpenuTh apaMeTp B TEKyLIeH MOJICIH ¥ B MOJICIISIX BCEX
Lock >>>
HOCJIETYIOIIUX TOYCK.
CHSTh 3aKpeIUICHUs MTapaMeTpa B TEKYIIeH MOICIH U B
Free >>>

MOZICIIX BCCX IOCICAYIONIUX TOYCK.

VY CTaHOBHUTH TOJIb30BATEIbCKUE IUANA30HBI M3MCHEHHS
User limits >>> | mapamerpa B TeKyIIei MOJEIN U B MOJEISAX BCEX

MOCJICAYIOUX TOUCK.

Y CTaHOBHTH AMAaIa30HbI K3MEHEHUS mapaMeTpa (1o
Default limits >>> | ymon4aH#i0) B TEKyIIeH MOJEIH U B MOJICIISIX BCEX

MOCJICAYIOIUX TOUCK.

Y cTaHOBHTH 3HAYEHUE IAPAMETPa PABHBIM 3HAYEHUIO “TIO
Default values >>> | ymonuanuio” B TEeKyIled MOJICIIN M B MOJEIISIX BCEX

MOCJICAYOIIUX TOYCK.

Bxaaaka Limites

JlanHasi BKJIaJKa HWCIOJB3YeTCsS JUIsA 3aJaHusl MPEIeSiOB HM3MEHEHHs mapameTrpoB (puc 24).
KHONKH Ha MaHeau WHCTPYMEHTOB MO3BOJIAIOT BBIOpATh THII Mapamerpa, Ui KOTOPOTro OyayT
3a7aBaThCsl TpaHMIlsl uM3MeHeHnid. KrHomka [AuUtO] HasHadaeT mpemesbl Ui BCEX IapaMeTPOB
JAHHOTO THIIA aBTOMATHYECKH, B COOTBETCTBMM C WX 3HAYEHUSMH M 3aJaHHBIM ITPOIIEHTOM
otkioHeHus. Ha rpaduke n3zobpaxkaeTcs MoJeidb BBIOPAHHOTO THIA MapamMeTpoB (uYepHas),

HWOKHSS (KpacHasi) ¥ BepXHsisl (CUHSIs1) TPaHHIla M3MEHEHHUS MapaMeTpa.




22

Limits 4 P v (oo =
fodel table  Limits ]
| Fiesistivity | Auto |10
; - . M p kin b ax Fix
18 10 10 10 | | |
- s ey 1 9.89 | 39.55 | [
29 -2 2 | 15299 | 5140 305.98
4 S | —
6 = 3 21.25 0.63 | s0.03 | O
5 -3
10 -10
12 12
14 14
16 16
18 18
20 20
22 22
24 F24
264 26
28 -28
30 30
321 - a3z
1t'?' 1& 1 10

Puc. 24

Oxno Model table, Bknagka Limites.

Huwxusas u BCPXHA TpaHULBI IMApaMETPOB MOACIIN PCAAKTHPYHOTCA C IMOMOIIBIO MBIIIN.

[Ipenensl u3MeHeHMs TapaMeTPOB MOXKHO OTPEAAKTUPOBATh B TaOJMIIE, PACIIOIOKEHHON cIipaBa

oT rpaduxka.

I[OHOJ'IHI/ITGJ'II)HOG KOHTCKCTHOC MCHIO, BBI3BIBACTCA HAXATHUCM Ha HKOHKY

BEpXHEM yri1y okHa (puc. 25).

Puc. 25

PR Model table 4
Modeltable | Limits |

N p |
1 230863 || 0
AR E
s g3 | 1
s maz ]

v

Significant digits 1
Dizplay lirnitz
Optians

Cormelation matrix
Carrelation plot

Equalence plot

Start model
Save table
Open table

Layers summarization

Oxno Model table, nronoauuTeLHBIE HACTPOHKH.

=)

B IIpaBOM



Significant digits Y CTaHOBHUTH TOYHOCTh, C KOTOPOH OYAYT M300pakaTbes MapameTphl.

Display limits [Tokasarpk WK CKPHITH MpeIeIbl U3MEHEHUS apaMeTpa.

Options Br3piBaeT nuanor HaCTPOMKU rpaUIECKUX MapaMeTPOB TAOJIUIIBI.

. . IToka3aTe KOPPEIALMOHHYIO MAaTPULLy U JOBEPUTEIIbHBIC ITPECIIBI
Correlation matrix
rnapamMeTpoB MOJCIIH.

. BrI3BaTh OKHO IMOCTPOCHUA KapThl KOPPEIAINOHHBIX CBSI3EH I
Correlation plot
apsl I1apaMmeTpoB.

Equivalence plot BrI3BaTh OKHO MOCTPOEHUS 00JIaKa SKBUBATCHTHBIX MOJICIICH.
Start model BepHyTcst kK cTapTOBOI MOJIEIIH.
Save table CoxpaHUTh TEKYILYIO MOJEb B (haiin (pacimpenne MDL).
Open table 3arpy3uTh Mojieib U3 (aiina (pacuupenue MDL).

Layers summarization | Bei3siBaeT quanor 00beIUHEHHUS CIIOEB.

Huanor oObeauHeHuss cinoeB (Layers summarization) cuyxur s nepexoga  OT
MHOT'OCJIONHBIX MOJICJICH, MOJydeHHBIX B pe3yibTare uHBepcuu Tuna (Smooth wim Focused), k
MaJIOCIIOWHBIM, KOTOpble Oo0Jee TMOHATHBI C TEOJIOTUYECKOM TOYkM 3peHus. B Hauane
MHTEPIIPETAMU YIOOHO UCTIOIB30BaTh MHOTOCIOWHYIO MOJIENb, cocTosIIyto u3 14-20.

K pesyibratam Takoi muBepcuu (Smooth, Focused), gamie Bcero cienyer MoaxoauTh, Kak K
CTapTOBOMY TMPHUOMIDKCHUIO JUIsl JalbHEWIeH, OCMBICIEHHON wuHTepnperauud. OHM JarOT
MOHMMAaHUE O NPUOIHU3UTENFHOM T'€OAIEKTPUUYECKOM CTpOeHUH paspes3a. [lanmee mepexomsT K
MaJIOCIOWHOM MOJeNH, ¢ I[OMOInbpo guamora Layer summarization. Hosas wmozaens
0TOOpa)kaeTcs MOBEPX CTApON YEPHOU JTMHUEH.

[lone BBOjma 3amaeT MmapaMeTp KOHTPACTHOCTH, IO JOCTHKEHHUU KOTOPOTO [IBa CJIOSA
00BEANHSIIOTCS B OJHH.

3arem 3aKPCIUIAIOT HCKOTOPBIC MAPaMETPhI U IPOU3BOJAT py‘IHOI\/’I HO,[[60p HJIM HHBCPCHIO.

Layers summarization 3 ]
[N - :
oo p—
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Puc. 26 Ilpumep pe3yJbTATOB HHBEPCHH TIocae npuMeHeHnuss ¢ynkmuu Layers
summarization. I'me A - npuMep MHOroc/J0iHOi Moaenn, B - mpumep auamnor Layers
summarization (kpacHasi JUHHS — MHOTOCJIOIHAsI MOJedb, YepHasi — O00beTHHEHHAS
Moaeas), C - mnpuMep pe3yabTaTOB MHBepCHHM Mocje mMpuMeHeHus pynkuum Layers
summarization.

AHAJIN3 JKBHBAJIEHTHOCTH. B ayekTpopa3sBenke JoKa3zaHa TeopeMa €IMHCTBEHHOCTH
o0OpaTHOH 3a7ayuM B Cllydae HE COJACpKaIMX ONIMOKW HENpepbhIBHBIX M3MepeHuid. Ha mpaktuke
U3MEpEeHHUS POU3BOIAT B KOHEYHOM MHTEPBAJIE C ONPEICIICHHOM JUCKpEeTH3aye, K ToMy e OHU
cogepkar ommOKku. Hamuume ommOOK W HEMONHOTA [aHHBIX MPEBPAIIACT TEOPETHUYECKYIO
€IMHCTBEHHOCTh  PCIICHHS B IPAKTUYECKYI0 HECAMHCTBEHHOCTh PpEIICHHS, TO €CTh
OKBUBAJICHTHOCTh pa3jMYHBIX pEIICHUH o00paTHO# 3amaun. J[Ba T€03JIEKTPHUYCCKHX pa3pes3a
Ha3bIBAIOTCS DKBUBAJICHTHBIMH, €CII OTHOCUTEIIBHOE PACX0XKICHNE TaHHBIX ISl 9THX pa3pe3oB HE
IPEBBIIIACT TOYHOCTH TIOJIEBBIX W3MEpPEHUH WM HeBsi3KM mnozabopa. [Ipaktudecku, nelicTBue
NPUHIMAIA 3KBHBAJCHTHOCTH O3HAYAET, YTO HEKOTOPBIC MapaMeTpbl pa3pe3a HE MOTYT ObITh
OIIPEJICTICHBI B XOJIC MHTEPIIPETAIMU, SCIIM HEM3BECTHBI HEKOTOPBIC JPYyrue mapamerphbl paspesa.
JlelicTBHe MPUHIIMIIA SKBUBAJIEHTHOCTH CHJIBHO 3aTPYyIHSET MHTEPIIPETALNIO JaHHBIX. Pemenunem
npoOJIEMBI SIBIISICTCS 3aKPEIUICHHE OTACNBHBIX TapaMeTPOB (KCXOAS U3 alpHOPHON HH(POPMAIIHH).

AHanu3 IeicTBYUS MPUHIIKMIIA SKBUBAICHTHOCTH OCHOBAH Ha JIBYX IMOJAX0/aX - HH()OpPMAIMOHHO-
CTaTHCTUYECKOM JUIS BCEX MapaMEeTPOB MOJICNU IyTEM IMOCTPOCHHUS KOPPESIIMOHHOW MAaTPHIIbI
CBSI3CH W TIPSAMOM pacdeTe 00JacTeil SKBHBAJIEHTHOCTH ISl Mapbl MapaMeTpoB paszpe3a C HX
BU3yallu3aluei.

Eme onmHuM BapuaHTOM aHann3a OSKBHBAJICHTHOCTH SBISIETCS IOCTPOCHHE oOOJaKa
OKBUBAJICHTHBIX MOJEJIEH, TO €CTh CEMEWCTBA MOJCIBHBIX KPUBBIX JAIOIIUX OYEHb OJIM3KHE
TEOPETHYECKHUE KPUBBIC.

OOBIYHO, CHAaYaja MPOBOIUTCS CTaTHCTHUYECKAs OIEHKA SKBHBAJIEHTHOCTH BCEX MapaMeTpOB, a
3aTeM UCCIIeJOBaHHE OT/ACIBHBIX Map MapaMeTPOB C BEICOKUMHU KO UIIMEHTaMH KOPPEISIUY.

Koppensimonnas matpuiia Bei3siBaetesi omuueit: Correlation matrix (puc. 27). Ha rnaBHoi
JIMAaroOHaM KOPPEJSIIIMOHHOW MAaTpHIbl CTOST EAWHUIBI ([Ba MapamMerpa ¢ OJIMHAKOBBIM
3HaueHneM, Harpumep pl u pl Becerga UMerOT KO3(GGUIMEHT KOPPEISIMY PaBHBIN 1, U B aHanmm3e
3TOT mapameTp He Hyxnaaercs). Ecnu ko uImeHT Koppensuu HaMHOTO MEHBIIIE eTUHHIBI TI0
MOJIYJII0, TO MapaMeTphbl pa3pesa, Mo KOTOPhIM OH PacCUYMTaH, MO-pPa3HOMY BJIMSIOT Ha JaHHbBIC U
OTIPEJICTSIFOTCA C MaJIOi TMOTPEHIHOCThI0. TakuM 00pa3oM, CTAHOBUTCS  BO3MOXKHBIM HX
pasleNbHOE OTpe/IeIICHHE.

[TapameTpsrl, A KOTOPBIX KOI(PPHUIUEHT KOPPEISALUH 10 MOAYII0 OJM30K K 1, COBMECTHO
HeonpeneuMbl. J{J1st TOBBIIICHHSI TOYHOCTH PEIICHUS B 3TOM Clly4ae CeIyeT 3aKpeluTh OJUH W3

SKBUBAJICHTHBIX IMApaMCTPOB, €CJIM YAACTCA IMOJYUYHUTH HE3aBHCHUMYIO I/IH(l)OpMaHI/IIO o HeM. B



CIIy4ae CHJIBHON KOpPPENSALHUU MMapaMeTPOB COCETHUX CIIOCB CIENyeT MO0 3aKpenuTh OJUH W3

KOppETUpPYEMbIX TapaMeTPOB, JINO0 0OOBETUHHUTD /1B ATUX CIIOS B OJIUH, T.€. YIIPOCTUTH MOJIEIb.

i
pl|p2|p3|p4|p5 hi h2|h3|h4|
pl | 100 015 -0.014 0.0039 -0.000 0.14 0.0087 0.0024

pz | 0.5 [EEN -0.063 0011 -0.00z [SERGSHNEERN o.031 0.006¢

p3 | -0.014 -EI.IIIE-S--EI.IIISE 0,010 | 0.050 0,057 --III.IIIE-EI

pa [0.0039 0,011 -0.056 [JENGEN -0.063 -0.012 -0.025 -0.059 [N
ps [-0.000 0002 000 -0.063 [EEER 0.0026 0.00ss 0015 0077
h1 WSS 0.050 -0.012 0.00z6 [N SENSR -0.020 -0.007
hz | 0.4 [JEEEN 0.057 -0.025 0.0055 [SEMSE NN 0.072 -0.016
h3 [o.ooe7 0031 [ -00es 0os 0020 0,072 SRR -0.07
h4 |0.0024 0.0086 -0.060 NG 0.077 -0.007 -0.016 -0.075 [ERNEN
par |324.26 22,91 351,17 15.82 50338 1.33 550  16.85 104.55
min |308.90 2028 307.90 13.91 419.33 134 484 1476 91.52
max |340.35 25.89 400,52 15.00 604.19 144 6.26  19.25 119.43

Puc.27 Oxno Correlation matrix.

[Tocnennue nBe CTPOKM TaOIMIIBI MMOKA3bIBAIOT JAOBEPUTENIbHBIE MHTEPBAIBI Ul KAXA0TO W3
napaMeTpoB. JloBepuUTenbHBIE MHTEPBAJIBI SBIAIOTCA KPUTEPUEM HALCIKHOCTH OIPEACICHUS
[IapaMETPOB M CBs3aHbl C CYMMAapHOM YyBCTBUTCIBHOCTBIO IIApaMETPOB paspesa. B ciydae
LIMPOKOT0 JIOBEPUTEIBHOIO HHTEPBAlla CUMTAETCS, YTO 3HAYCHHME I1apamMeTpa OIpPEAeIcHO
HeHaJexHO. [Ipy oleHKe MHUPUHBI TOBEPUTEIHLHOIO HHTEPBAJa CIEIyeT YUUThIBATh a0OCOIIOTHBIE
3HAYEHUS yIEIBHOIO CONPOTUBIIEHUS U MOLTHOCTH CJIOEB.

JIBOMHOM WIENMYOK MBIIIM 10 sA4YEHKEe KOPPEISLUMOHHOM MAaTpUIbl BBI3BIBAET KapTy
KoppensuuonHoi 3aBucumoctu (Correlation plot) s BeiOpanHoit naper mapameTpos (puc. 28).

Kapra KOppemsnMOHHOM 3aBUCHMOCTH Iapbl MapaMEeTpOB NPEACTAaBISIET IUIaH W30JIMHUM
HEBS3KU MEXAY TEOPETUYECKMMM JAHHBIMH I TEKYLIEH MOJENM M TEOPETUYECKUMHU JTaHHBIMH
JUlsl u3MeHeHHoM mogenu. Ilomaras, 4to TeKyliMe 3HA4YEHUs NapaMETPOB SBISIOTCA LEHTPOM
00JacTH SKBUBAJIEHTHOCTH, PACCUUTHIBACTCSA €IE HECKOJbKO pEIIeHUH NpsIMON 3ajaud JUIs
[IapaMeTPOB, BAPBUPYEMBIX BOKPYI JAHHOW TOYKHM M ONPENENAETCS BEIMYMHA MAKCUMAJIbHOMN
MOTPEIIHOCTH OTJIMYMS AAHHBIX OT LIEHTPAIbHOM. J{1 HOCTpOEHUs KapThl KOPPEIALMOHHOMN CBS3H
MEXIYy JABYMS IapaMeTpaMu, 3HAYCHHMIO KaXJI0TO W3 HUX, NMPUCBAMBAETCS HAOOp 3HAYEHUH B
HEKOTOPOM JMana3oHe, PaCCUUTHIBAECTCS HEBS3KAa C JTAHHBIMU JUIS TEKYIIEW MOJAEIN U CTPOUTCS
Kapra wu3oinMHUM. Ecoum napamerp umeer Jorapu(MUYECKOE paclpeiesieHHe, TO BCe
BBIILICYKA3aHHbIE  JIEHCTBUSA npou3BojaATcs ¢ Jorapudmamu mapamerpoB. Ha  kapre
HKBUBAJIEHTHOCTU CTPOATCS M30JUHUM 3HAYEHUM MaKCUMAaJIbHBIX IIOTPEIIHOCTEN, MOKA3bIBAIOLINX

KOH(urypanuio o0JacTH W TMpeAeNbl JCUCTBUS TPHUHIMIA SKBUBAJIEHTHOCTH. M3oMeTpuuHbIE



00J1aCTH HPKBUBAJIICHTHOCTHU YKa3bIBAlOT Ha OTCYTCTBHUC KOPPCIALUN OLCHOK MapaMETpOB, CUIIBHO
BBITAHYTBIC o0OmacTu - Ha KOPPCIIIIUOHHBIC CBA3KU OLCHOK ITapaMCETPOB. Ananm3 I(OppCJ'IHL[HOHHOﬁ

3aBHCHUMOCTH CIIOCOOCTBYET YCIIEITHOMY BBISIBJICHUIO SKBUBAJICHTHOCTH JIBYX MapaMeTpOB.

i
] SN

g

Puc. 28  Oxno Correlation contour plot.

[[BeToBas 1mIKana yCTaHABIMBACT CBSI3b MEK/y 3HAUCHUEM HEBSI3KU U OIIPEACIICHHBIM [IBETOM.

[lone pl - ycraHaBiuMBaeT THUII NEPBOrO HapaMeTpa, A KOTOPOro MPOU3BOAMUTCS aHAIIN3
KOPPEJSIIMOHHON 3aBUCUMOCTH.

[lone p2 - ycranaBiaMBaeT THI BTOPOrO MapameTpa, Uil KOTOPOro MPOU3BOAUTCS aHAIU3
KOPPEJALMOHHON 3aBUCUMOCTH.

Crnenyroomue 3a HUMH N0 BOJA, YCTAaHABIUBAIOT HMHJIEKCHl CIOEB IIEPBOIO U BTOPOTO
napameTpoB, Juist KoTopbix Ilome pl - ycTaHaBmuBaeT THUIl MEPBOrO MapaMeTpa, I KOTOPBIX

MMPOU3BOAUTCA aHAJIN3 KOppGJBII.IHOHHOﬁ 3aBUCHUMOCTH.

8- HOCTPOUTH KapTy KOPPEISLIMOHHON 3aBUCUMOCTH.
OxHO mocTpoeHus obJlaka KBHBAJICHTHBIX MOJIEJICH BbI3bIBacTcs omiueii: Equivalence plot.
OHO peanu3yeT IOCTaTOYHO PECYpCOEMKHH ajlrOpuTM TOMCKAa JKBHBAJICHTHBIX MOJENEH, B

pamKax 3aJaHHO# MOTrPEIIHOCTH, METOIOM mepedopa (puc. 29).

Zond geophysical software
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Puc.29 Oxno Equalence plot.

CJ'IC)IyeT 3a1aThb MHHHMaHBHBIﬁ ypOBeHB HOI‘pCH_IHOCTI/I, HpI/I JOCTUKCHNU KOTOpOFO MOACIb
OyzmeT cuMTaThCs IKBHBAJICHTHOM Tekymiel (mosie BBoAa). Ecnu ommust Calc He ycraHoBieHa, TO
9KBHUBAJICHTHBIC MOJICIH OYAYT PacCUMTBHIBATHCS ISl 3HAYCHHUS TMOTPEITHOCTH MOI00pa MOJCIH.
OOBIYHO 3TOT YPOBEHb BBIOMpPACTCS UyTh OOJIBITUM, YeM TEKYyIIasl MOTPEIIHOCTh moaobopa. [anee
ClleflyeT BbIOpaTh MmapaMeTp, Ui KOTOporo OymeT mpou3BoauThes pacder (Resistivity). U 3atem
3aMyCTUTh TPOIEAYPY IMOHMCKa ] PesynbraToM paboThl anroputMa SIBISETCS HAOOp KPHBBIX
mojenu. OTKIIIOYUTh T€ WIM WHBIE KPUBBIE MOXHO Ha JIETGHJE clipaBa OT W300paxeHus. Jlis
nepexoja OT OJTHOTO TpaduKa K IPYroMy HCIIOJIb3YHTE IPOKPYTKY.

Jluanor HacTpOWKH rpaduuecKux mapaMeTpoB TaOIHIbI BhI3bIBaeTCS MyHKTOM Options.

Zond geophysical software
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Free
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Active

Fant ABC

Cell height 24 3

| Ok Drefault

Puc. 30  JImaJior HacTpoiiku rpadpuyeckux napamerpon Tadaunsl (Options).

Omuust Lock — 3amaet 1Bet s4eiiky, mapamerp KOTOpoii 3a)MKCUPOBaH.

Onmust Range — 3agaer UBeT AYeMKH, /U1 HapaMeTpa KOTOPOH 3a7aHbl ITPeJIeIibl.
Onuus Free — 3amaer uBeT suelku, Ui IapamMeTpa KOTOPO HE 3aaHbl IPEEbl.
Omnmwmst Min — 3aaet 1[BET MUHUMAJIBHOTO TIpejiesia H3MEHEHHI TapameTpa.
Onmust Max — 3a1aeT 1BeT MaKCUMaJIbHOT'O Mpejiea N3MEHEHUH apameTpa.
Omust Active — 3a1aeT [IBET paMKH aKTHBHOM SIYCHKH.

Onuus Font — 3anaet wpudT sTYSHKH.

Omnuus Cell height — 3anaet Tonmmny ss4eiku.

Pa3pe3 (Section)

JlaHHBI OOBEKT CIYXUT Uil OTOOpa)kKeHHs] M3MEHEHMs T'€03JIEKTPUYECKOro paspes3a BIOJb
npodwmis. [ToctpoeHne Mpou3BOAUTCS B OCAX: KOOpAMHATA 1Mo mpoduitto, riryouHa. [lkana nsera
yCTaHABJIMBAET COOTHOIICHNE MEXK/Ty H300pakaeMbIM 3HAUCHHEM U 1[BeTOM (puc. 31).

[Tpn HaxoXJIeHMM Kypcopa B Ipefenax I'eodIEKTPUUYECKOro pas3pesa, OErYHKOM BbLAEISACTCA
CJIOM, HaJl KOTOPbIM OH HaxoauTcs. [Ipu nmpuOImkeHuu Kypcopa K T'paHHUIE MEXIY CIOSIMH €ro
(dopma MeHsIeTCs U TMOSBISIETCS BO3MOKHOCTD PelaKTUPOBAHMS ee MosoxkeHus. /s storo cnenyer

NepeTalliTh BBIOPAHHYIO TPAHUILY B HY’KHOE MOJIOKEHHE ¢ HaXKaTol KHOMKOM MbIu (yeBast). [Tpu




Ha)KaTOW TpaBOW KHOIMKE BMECTe C BBIOpaHHON OyAyT CMeEIaThCsl HIDKEIEkKallue TIpaHHUIIbI.
JIBOMHOM ILIEITYOK IO CJIOKO BBI3BIBAET JUAJIOT 3aJaHUs €ro IapaMerpa.

Ing E E E E E E E E B E E E E E E E B E B E E E E E E B Ep

33034 38 3| 38

depth axis color bar

Puc. 31  OKHO reo31eKTpHYECKOro pa3pesa

VYBenuueHrue OTAETbHOrO0 y4acTKa WM €ro IepeMelIeHHE OCYIIECTBISETCS B PEeXKUME C
HaKATOW KHOMKON (MHCTPYMEHT — “pE3MHOBBIM NMPSIMOYTOJbHHK). [ BBIACICHUS Y4YacTKa,
KOTOPBIIi HEOOXOAMMO YBEIHYWTh, KypCOp MBIIIN TEpeMenIaeTcss BHU3 U BIPABO, C HAXKATOU
neBoi kHonko(A). i Bo3Bpara K IepBOHAYAILHOMY MacIITaly, MPOU3BOJATCS TE€ KE ACHCTBUA,

HO MBIIIIb IBHYKETCS BBEpX U BIiieBo (B).

JIBOliHOE HIETYOK MBIIIHN B 00JACTH OOBEKTa BHI3BIBAET KOHTEKCTHOE MEHIO CO CIEIYIOIIUMHU

ONIUSIMU:

Hcnonb3oBate orapudmudeckuii MmacTad s IBETOBOH
HITKaJIbL.

Log data scale

Display labels IMoxa3spiBaTh METKH (3HAYEHHMS ITAPAMETPOB) HA CIIOSX.

Display ColorBar IToka3bIBaTh MIBETOBYIO MIKAIY.

Setup BhI3BaTh QMO HACTPOMKU 0OBEKTA.

Print preview PacreuaTath paspes.

Refresh section

[IepepucoBats pa3pes.

Save picture

CoxpaHuTh paspe3 B rpadudeckom daiise.

Output settings

Br13BaTh uanor 3agaHus napaMeTpoB Macitada
AKCIOPTHUPYEMBIX TpaduyecKuX U300paKeHHI.

Layered section

OT00Opa3uTh pa3pe3 B BUJIE CIOCB.

Layered section [topo]

OT00Opa3uTh pa3pe3 B BUJE CIIOEB C YIETOM JaHHBIX
Tororpaduu.

Contour section

OT00pa3uTh pazpe3 B BUJE H3OIUHUI.

Smooth section

OT006pa3uTh pa3pes B BUJE CrIaKEHHOI0 pa3pesa.




Add background JTo6aBUTH N300paKEHHE-TIOITIONKKY.

Remove background V nanuth 1300paKeHuE-TOII0KKY.

Set bottom VCTaHOBUTH MAKCUMAIBHOE 3HAYEHHE BEPTHKAILHON OCH
BPYYHYIO.

Model interpolation WHTepnoisanus BceX MOEIEH MEKILY ABYMS 3aJaHHBIMU

ITYHKTaMU 30HOAWPOBAHUA.

WuTeprionsitust Mozenelt (¢ omuoKoi moadoopa BhITIe

Bad data interpolation 3aJIaHHOTO YPOBHS) MEX/Ty IBYMSI  3aJaHHBIMHU ITYHKTaMH
30HIUPOBAHMUSL.

Column percent 3a1aTh MUPUHY KOJOHOK MOJIEIIH.

Resistivity display TToka3bIBaTh pa3pe3 yAeIbHBIX COMPOTHBICHHIT

Polarizability display IToka3bIBaTh paspes MOISIPU3YEMOCTH

Ha puc. 32 mokaszaHbl 4eThIpe BapuaHTa MPEACTABICHUS T€0ICKTPUIECKOTO pa3pesa.

Layered section

10 " 12

9 13
Layered section [topo]

5B

10 1"
Contour section

E

E

Puc.32  BapuaHThI NpeACTaBJICHHSA Ie0JIEKTPHYECKOT0 pa3pesa.

Omust Setup BeI3BIBaeT AUANIOT HACTPOHKH MapaMeTpoB paspesa (puc. 33).




Model-section setup . l @

Model-zechion l
Box margins (pixelz)
Mum level: |10 = Marks font 44
Left margin 35 | _
Diraw barder v ColorBar font <4
Top margin il R
From Peeudo-zection
Right margin 500 | Box margins v
Bottom margin 20 | ColarB ar v

User data limits 1

User limits [ Minimum 1 Maximum 1

Apply Close

Puc. 33  OkHO HACTPOHKH AaPAMETPOB re03JIeKTPHYECKOro pa3pesa.

O6macts Box margins

[Tone Left margin — ycranaBinuBaeT OTCTYH (B IUKCENaX) H300paKeHHs OT JICBOTO Kpasi OKHa.

[Tone Right margin — ycranaBiuBaer orcTym (B MHUKCeNax) M300pakeHUs] OT HPABOTO Kpas
OKHa.

[Toe Top margin — ycraHaBiMBaeT OTCTYN (B MHUKCENaX) M300paKEHHs OT BEPXHErO Kpas
OKHa.

[Tone Bottom margin — ycranaBmuBaeT OTCTYM (B MHUKCENaX) H300paKEHUsS] OT HHXKHETO Kpast
OKHa.

[Tore Num levels — ompenenser komudecTBo 1BeTOB. CEYCHUS 3aJalOTCS PaBHOMEPHBIM
JIMHEHHBIM WU JIOTapHU(PMUUECKIM IIaroM, B 3aBUCUMOCTH OT THUTIA JAHHBIX.

@ynukiust Draw border — ykasbiBaeT nporpamme, Hy>KHO JIH PUCOBATh TPAHHILY MEKIY CIOSIMU
pa3HOro IBeTA.

Knomnka [Palette] — BoI3bIBaeT AMaaor HACTPOWKH IIBETOB CIIOCB paspesa (moapodHee).

Knormka [ColorBar font] — Bei3biBaeT muanor HaCTPOHKHU MIPUQTa IIBETOBOM IIKAIIBI.

Knomka [Marks font] — Be3biBaeT muanor HacTpoHKM MpUQTa TOATUCEN K CIOSIM.

Oo6nacts User data limits

Omnmmst User limits - ykassiBaeT mporpamme, HCIOIb30BaTh MHHHUMAIbHOE M MaKCHMAIbHOE
3HAYEHHUs JAHHBIX WM KMCIOJB30BaTh 3HaueHHs mojeit [Minimum] u [Maximum] mpu 3aganuu
LBETOBOU IIKAJIBI.

ITore Minimum — YCTaHAaBJIMBACT MUHUMAJIbHOC 3HAYCHUC IIPU 3aJaHUU LIBETOBOM IIIKAJIBI.



[Tosre Maximum — ycraHaBJIMBaeT MaKCUMAIbHOE 3HAYCHUE TP 3a/IaHUH [IBETOBOH IITKAJIbI.

O6nacts From Pseudo-section.

Onmust Box margins - ykaspIBaeT mporpaMme, HCIOJIb30BaTh 3HAYEHHUs Mmoyieii obmactu BoX
margins, COOTBETCTBYIOIIUX TICEBOPA3PE3y.

Onmust ColorBar - yka3siBaeT nmporpaMmme, UCI0Jb30BaTh IIBETOBYIO 1Ky COOTBETCTBYIOIIYIO
THICeBI0pa3pesy.

Juanor Output settings npu BeIKIOYCHHOM omuuu AutomatiC mo3BosisieT HaCTPOHUTH
BepTUKaIbHBIN MacmTab Vertical scale, ropusonransubiii Mmacirad Horizontal scale, pasperenune

sKcropTrpyemMoro uzobdpaxkenus Print resolution B dpi u pasmep mpudra Font size (puc. 34).

- Picture settings @

Yertical zcale 1. |20
Horzontal scale  1: |50
Print resalutian a0

Fant size + |0 =

[v Automatic

Ok | I

Puc. 34  OkHO HACTPOHKH NapaMeTPOB IKCIIOPTHPYEMOro U300paKeHUs1

Omnmus Add background mpenrasHaveHa it BCTaBKH B 00J71aCTh MOJIENH TMOAIOXKKH. JlaHHAS
(GYHKIMS SBIIETCS MTOJIE3HON MPU HAIMYWU AlPHOPHON MH(pOpPMaIK (T€0JIOTHYECKOr0 pa3pesa
10 PO(HIII0), TAHHBIX JPYTUX METOIOB WMJIM Ul CPABHEHHUS PE3yJIbTATOB MHBEPCHU HA PasHBIX
stanax. Daiil MoT0KKY JOKeH ObITh B hopmare bmp. Tociie BbIOOpa TaHHOM OMIIMHU TOSBUTCS
OKHO, B KOTOPOM HEOOXOAMMO YCTaHOBHTH IOJIOXKEHHE dKcmopTupyemoro aiina. ITommoxka
OyZeT OTpaXkaThCsl CBEPXY Ha MOJICIH, TIPH ATOM CJIO# MOJUIOKKH 1po3payeH (puc. 35, 36).
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Puc. 35 Ilpumep MOAJTO0KKM re0I0rHYeCKOro papesa.
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Puc.36 Ilpumep HOATOKKH celicMHMYeCKOro pa3pesa.

IlceBnopaspe3s (Pseudosection)

JlaHHBI OOBEKT CIY)KHT JJIi OTOOpaKEHHs W3MEHCHWS HAOJIOJCHHBIX 3HAYEHHWH BIOJb
npoduiis, B popme uzonunmii (puc. 37).
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Puc. 37 IIpumep nceBaopa3spe3a Kayuerocsi COnpoTuBJIeHU.

ITocTpoenne mnpousBOAMTCS B OCSX: KoopamHata 1o mnpodumo, pasHoc. lllkama nBera
yCTaHaBJIMBAET COOTHOLIEHUE MEXKAY U300paXKaeMbIM 3HAYEHUEM U LIBETOM.

VYBenuueHne OTAEIBHOIO Yy4acTKa WIM €ro IEpPEeMELICHHE OCYILECTBISETCS B PEXHME C
Ha)KaTOM KHOINKON (MHCTPYMEHT — “pE3MHOBBIA MPAMOYrojbHUK’). I BblAENEHUs ydacTka,
KOTOPBII HEOOXOAWMO YBEIHYWTh, KypCOp MBIIIM TEpEeMEeNIaeTcss BHU3 W BIPABO, C HAXATOU
neBoii kHomko# (A). Jlns Bo3Bpara K IMepBOHAYalbHOMY Macmitaly, HPOU3BOJSTCS TE IKeE

JICUCTBHSI, HO MBIIIIb JIBMXKETCS BBEPX | BJeBO (B).

A B

Haxxatne mpaBOil KHONKM MBIIIA B OO0JacTHM OCeH BBI3BIBAET KOHTEKCTHOE MEHIO CO

CICOYIOUMHA OIMIUAMUA

BrI3BaTh quanor HACTPOWKHU MMapaMETPOB
Setup
00BbEKTA.

. ] Jwnanmor npeaBapuTeIbHOrO0 MPOCMOTpPA MEYaTH
Print preview

(moapobHee).

Log data scale Hcnonb3oBate lorapudmMuieckuit Macmrad 1iast




IIBETOBOM IIIKAIbI.

. Bxirouaer pesxuM HENPEepBIBHOM I'paueHTHOU
Smooth image
3aJIMBKU BMECTO KOHTYPOB.

Display grid [Toxa3pIBaTh METKH TOUYEK U3MEPEHUM.
Display ColorBar [Toxa3pIBaTh IIBETOBYIO LIKAITY.
] CoxpaHHTBh TceBaOpa3pe3 B GopMaT MporpaMMsbl
Save XYZ file
Surfer.
Save picture CoxpaHuTh TiceBIopa3pe3 B rpaduuaeckuii (haii.

o OTtoOpaskaTh niceBAOpa3pe3 Kaxyuerocs
Apparent resistivity display
COIIPOTUBJICHUA.

o OTto0paskaTs TiceBAOpa3pe3 Kaxymiencs
Apparent polarizability display
IIOJIAPU3YEMOCTH.

Omnuus Setup mpenHaszHa4yeHa Ui BbI30BA OKHA HACTPOWKH ITapaMeTpoB IIceBIOpa3pesa (puc.
38).

Fzeudo-zection |

—Box marging (pixels)——— [ColorScale—— Fixed — ~User data limits—| —

Min 727
Left margin 35 |- Mumlevels |16 = "

. Max |195.T
Top margin Iz'} |ﬂ | zolines v

Right margin 70 |4 Labels v

Colorbar font 4_1,

Bottom margin 20 |4 Settings &J |

Puc. 38  OkHO HACTPONKU MapaMeTpPoOB NceBaopa3pesa.

O6nacte Box margins:
IMosne Left margin — ycranaBmuBaet OTCTyI (B MUKCETax ) H300pakeHUsI OT JIEBOTO Kpasi OKHA.
ITone Right margin — ycranaBnuBaeT oTcTym (B MUKCENax) M300paKEHUS OT MPAaBOTO Kpast

OKHa.
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[Tone Top margin — ycraHaBiauBaeT OTCTYyI (B MHKCENax) U300paKEHHS OT BEPXHETO Kpas
OKHa.

[Tone Bottom margin — ycraHaBiuBaeT OTCTYI (B IHKCEIAX) H300PaKEHHUS OT HUKHETO Kpast
OKHa.

O6nacts ColorScale:

Omnuus Fixed - pukcupyeT TeKyyro BETOBYIO MIKAaTy CO BCEMU HACTPOHKAMH.

[Tosre Num levels — onpenensier konuuecTBO ceueHut n3ouHui. CeueHus U30IMHUIN 3a1al0TCS
PaBHOMEPHBIM JIMHEHHBIM HIIK JIOTapu(PMUYECKUM I11aroM, B 3aBUCHUMOCTH OT THUIIA JaHHbIX.

Omnuus Isolines — ykaspiBaeT nporpaMme, HY»KHO JIM PUCOBATh U30JUHUH.

Omnuus Labels — yka3piBaeT nporpamme, Hy>KHO JIM pPUCOBATh MOJIUCH K U30JIHHUSM.

Knorka [Settings] — ycranaBnuBaet 1iBeToByto nanutpy (puc. 39)

e

[ Edit levels

C_color

L_color | Level |L_vi5ihle| |+
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Puc. 39 JImajor HacTpoiikH HBETOBOM MAJTUTPBHI.

Kuomnka [Colorbar font] — Be3bIBaeT nuanor HaCTPOHKHU MIPUQTA IIBETOBOH HIKAIIBI.

Ommuss  User data limits - ykassiBaeT mporpamme, HCIOJIb30BaTh MHHUMAJIbHOE U
MaKCHUMaJIbHOE 3HAUYCHHS JaHHBIX HJIM HCIOIB30BaTh 3HaUeHHs mosieir Minimum u Maximum npwu
3a1aHUU CEYCHUU U30JIMHUMN.

[Tosre Minimum — ycraHaBiIMBaeT MUHUMAIbHOE 3HAYCHUE TP 3aIaHUH CEUCHUN M30IMHUI.

[Tosre Maximum — ycraHaBIMBaeT MaKCHMAIbHOE 3HAYCHUE TP 3aIaHUH CCUECHUI M30IMHUH.



I'padpuxu npopunupoanus (Profile)
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Puc. 40  OxHno rpa¢ukoB npodpuinpoBanus.

JlaHHBII OOBEKT CIYXHT Uil OTOOpa)keHus TpadukoB MPOPUIUPOBAHHS (TEOPETHUECKUX H
SKCIIEPUMEHTANIbHBIX) Ha pPa3HBIX pa3Hocax. L[BeT KpHUBOW COOTBETCTBYET OINpPEACICHHOMY
pasnocy. Jlocrymusl st ctuieit Profile u Interpretation.

VYBenuueHne OTAEIbHOIO0 Yy4yacTKa WM €ro IEepeMELICHHE OCYILECTBISETCS B PEXHUME C
HA)KaTOM KHOMKOW (MHCTPYMEHT — “pEe3WHOBBIA MPAMOYroidbHUK’). Jlis BbIAENEHUS ydacTka,
KOTOPBI HEOOXOJUMO YBEIWYUTh, KypcOp MBIIIA MEpeMeniaeTcss BHU3 U BIIPaBO, C HaXKaTOU
neBoil kHoNKOM(A). i Bo3BpaTa K IEpBOHAYaIbHOMY MacllTady, IPOU3BOASATCS T€ Ke JeHCTBUS,

HO MBIIIIb IBUXKETCS BBEPX U BIieBO (B).

[lepemenieHre MBIIIKKM C HaXKaTOM TMpaBOM KHOMKON TO3BOJNSET CMeEMIaTh TpaduKku Mo
BEPTHUKAIIH.

MeTkr Ha DKCIEPUMEHTAIBHBIX KPUBBIX O0O3HAYAIOT HOMEpA PAa3HOCOB, IS KOTOPBIX OHH
moCTpoeHbI. [Ipy HakaTWW JIEBOW KHOINKH MBIIIA HAa KPUBOM, KPWBBIC IS JPYTUX Pa3HOCOB
MCYE3aI0T, ¥ TOSABIISIOTCS CHOBA MOCIIE OTITYCKaHUs KHOMKH. {7151 TOro, 4T00BI 0TOOPa3uTh TOIBKO
OUH TpapuK MICTKHUTE JICBOW KHONKON MbImK ¢ Haxatod kiaBuined [SHIFT] nHa crucke
KpUBBIX. Vcronb3yiiTe MPOKPYTKY JUTS TTepexoaa K coceAHUM rpadukam. s oToOpakeHHs BeeX
rpadukoB cHoBa Haxkmute [SHIFT] + sieBast KHOTKA MBIIIN HA CIIUCKE TPApHUKOB.

Jlist Toro 4toObl YBENMWYUTHh WM YMEHBIIUTH BeCa TOYEK HCIOJB3YHTE MPaBYI U JIEBYIO

KHOTIKHM MBIIIU ¢ HakaTou Kiasuieit [ALT].



Jlns ynajieHus: TOYeK HCIONIb3YHTE KOJeco MbIM ¢ Haxaroi kmaBuiied [ALT]. Pasmep
o0nacTu yiajaeHus peryiupyercs Mpy MOMOIIU KoJieca.
Haxxatne mnpaBoil KHONMKM MBI B 00JIACTH OOBEKTA BBHI3BIBAET KOHTEKCTHOE MEHIO CO

CICAYIOIUMHA OIMIHUAMMU:

Setup BrI13Bath quaior HaCTPONMKH IapaMeTpPOB OOBEKTA.
Print preview Pacnieuarats 1utan rpadukoB.
Display calculated [Toka3sIBaTh TEOPETHUCCKUE KPUBBIE.
Delete invisible VY 1anuTh CKphIThIC IPaQUKH.

Apparent resistivity display OTtoOpaxatb rpaduKu KaKyIIErocsi COMPOTHBIICHUS.

Apparent polarizability display | Orob6pakaTs rpaduKu KaxyIiencs moasspu3yeMOCTH.

Haxarue npaBolf KHONKM MBIIIM HENOCPEACTBEHHO Ha TpaMKOB BBI3BIBAET BCILIBIBAIOIIEE
MEHIO 1103BOJISAOIIEE YCTAHOBUTh BECa TOUKAM Ipa(UKOB WK yAATUTh OT/ENIbHbIE IpaduKy.

Omnmus Setup cityKuT 11 HACTPOUKHU mapaMeTpoB rpadukos (puc. 41).

oo ety NS B

Prafile plaot l

b ark, style Right points -
Observed &J
Calculated &J

Apply Close

Puc. 41  OxHo HACTpOIiKH NapaMeTpoB rpaduKoB NPOQPUINPOBAHUS.

Omnuus Mark style — onpenensier kakum 00pa3oM pUCOBATh MOJIHMCH K TPpaprKaM.

3uauenwue Left points — cieBa ot rpadukos.

3nadenue All points — ot Touku k Touke.

3nauenwue Right points — cripaBa ot rpagukos.

Kuonku [Observed] u [Calculated] — BbI3bIBatOT Juanor HACTPOWKH TrpadUdecKux

napaMeTpoB (oJIpoOHee) /Ist HAaOMIOA€HHBIX U PACCYUTAHHBIX KPUBBIX.



[TapameTpsl ocu MOTYT OBITH YCTAHOBJICHBI B pedakmope ocu (nipasblil memyok+SHIFT Ha ocu)

(monpoGHee).

Padora ¢ miomagasiMu JaHHbIMU M 3D Bu3yanm3anus

Onuyus Line settings coordinates

Jns yCTaHOBKM HECKOJIBKMUX JIMHHH Tpodriield B TJIAaBHOM MEHIO IMPOTPaMMBI BBIOEPHTE
Options/Set lines/coordinates. ITocie yero mosBUTCS auanoroBoe okHo Line settings (puc. 42), B

KOTOpOM OTOGpa)KaeTCSI IMMOJIOKCHHEC TOYCK 30HAUPOBAHUA HA IJIOIIAOU.

5318000

B ‘gﬁl e |1 3] \_\—|§I |Hs spam Min Max | pec [15 3 % |
Ym 659 000 660 000 661 000 662 000 663 000 664 000 665 000
5322 000 8-S 322 000
5321 000 5321000
|
5320 00048 5320 000 |
5319 000 -8 S

659 000 660 000 661 000 662 000 663 000 664 000 665000 Xm

flx 6660503, y: 5319805.0  [31/682 selected

=

Puc. 42  JInanoroeoe okno Line settings mjas paGoThl ¢ MIOMIATHBIMH JAHHBIMH ¢
H30THHUSIMH Tonorpadumn.

['maBHast maHeNb OKHA COJEPIKUT CIIEAYIOMINE (yHKIIHU:

3arpys3uTh pacTpoBslii (aitr kaptel (Load map) wim MOCTPOWUTH U3OJUHHHU pejibeda

. (Draw topography).

3arpyskaer KapTy ydactka u3 untepHera. [Ipu 3ToMm KoOpAMHATBI CTAHLIUN JTOJIKHBI
Bgﬁ ObITh 3aaHbl B UTM koopauHaTtax. B ciydae mpoGiem ¢ 3arpy3koii BBeIUTe

aKTyaJbHBIN KITt04 B rmosie Bing maps api_key.

Jo6aButh muHuio npoduis. JIeBoit KHONKON MBI 331at0TCS TOYKU JIMHUM PO,




[IPaBOM KHOIIKOM — 3aJa€TCs NOCIEAHsAA TOUYKa. [IpaBblii IIET9OK MBIIIN BBI3bIBACT
JOTIOJIHUTEIbHOE MEHIO. [Ipy HakaThK paBOX KHOIIKU MBIILH MOSBIIETCS KOHTEKCTHOE
MEHIO, TI03BOJIAIONIEE 3a1aTh KOOPAUHATHI JINHUY, YACPKUBATh KypCOp OKOJIO TOYEK,

HWHBCPTUPOBATH JIMHUIO U IIPOBOJUTH JIMHNH aBTOMATHYCCKU.

BxI1tounTh TOYKM 30HIUPOBAHUS B IPOPHIIE ABTOMATUYECKH. 1€ TOUKH, KOTOpBIE

MOTAAAI0T B IPSAMOYTOJIBHYIO 00J1aCTh BOKPYT 33JJaHHOM JTMHHH.

1 4! | 3amaTh HOMEp aKTUBHOTO MPOQUIIS.

VY aanuTh TEKyIii mpopub.

% Y nanute Bce podus.

OTKpBITh U PeIaKTHPOBATh TabIHIly KoopauHaT (auajor Stations locations).

Bri6parts macmtad n300pakeHust paBHOOCHBIN WJIM ¢ MAKCUMAJIBHBIM 3aII0JTHEHHEM

o0JlacTy OKHA.

Y CTaHOBUTH COOTBETCTBEHHO MUHUMAJIbHBIM U MaKCUMaJbHbIN pa3HoCkl. M3mepeHus
BHE BbIOpaHHOIO JMana3oHa, B IporpaMMy 3arpy>keHsl He OyayT (Ipu 3arpy3Ke HOBBIX

bMax | JAHHBIX).

Y CcTaHOBUTH pasMep 00J1aCTh aBTOMAaTHYECKOI'O BLI60pa TOYCK 30HAWPOBAHHS B

pErc:
poQuIIb.

[lepeiiTu K pe’kxuMy UHBEPCHH JaHHBIX JJIS1 BRIOPAaHHON CHCTEMBI poduei.

[TporpaMmMa 1o3BOJISIET YCTAHOBUTH HECKOJBKO JUHUM auHMHA npoduiiel. [locie ycTraHOBKH
npoduiIst 1 BIOOpa TOUEK BJOJL HETO, BCE BKIIOUEHHBIE B MPO(HIIL TOUKH OyAyT OTOOpaKaThCst
CHUHMM LIBeTOM. Tak k€ MOKHO HMCKJIIOYMTH/BKIIOYUTH TOYKY B MPO(UIL NpU MOMOILM Ha)KaTHs
JeBoM KHOMKM MblM. Ecnu nuHUS npoduiast He MPOXOIUT HEMOCPEICTBEHHO uepe3 TOYKHU, TO
MOJIOKEHUE TTPOCKITUU TOYKH 30HAUPOBAHUS Ha MTpodusie OyaeT 0TOOpax)aThCs 3€JICHBIM I[BETOM.

Jlnst mpocMOTpa M peAaKTUPOBAHUS KOOPIMHAT TOYEK UCIOINB3yiTe auanor Stations locations

(pI/IC. 43), B KOTOPOM IIOJIB30BATECJIb MOKET 3a4aTh KOOPANHATHI TOUCK BPYYHYIO, CKOIIUPOBATHL U3

o
Excel nnm 3arpy3uth TeKCTOBBIH (haiiyl ¢ KOOPUHATAMH, BOCIIOIB30BABIINCH KHOIKOM g
KHonku Ha maHen WHCTPYMEHTOB IO3BOJISIIOT BBITIOJHSTH CJCAYIONIUE TPeoOpa3oBaHuUs

KOOpJAUHAT:

LL-+%Y | - nepecunTaTh reorpadudyecknue KOOPINHATE B IPIMOYTOJTBHbIE

Sk - npuBeIeHNE reorpaduyeckux koopauHat k cucreme UTM
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Puc. 43  Oxkmo Stations locations. YcranoBka koopauHar.

Tabnuia TOYeK 30HAMPOBAHUS COJACPXKHT Cieayrouue ctoyoipl: [Name] — uMmst HCXOTHOTO
daiina, [X], [Y], [Z] — koopauHaThI U BHICOTA TOYKH, [V] — BKIFOUNTH WIIK UCKITFOUUTH TOUKY.

Jis mpocMoTpa M PEIAKTUPOBAHHUS KOOPIMHAT TOYEK 30HIMPOBAHUS, HAXKMHUTE MPABON
KHOIIKOM MBI TI0 HWHTEPECymIleld Touke. B mosBuBImIEMCS OKHE OyIyT OTOOpakaThes
KOOPJAMHATHI, KOTOPBIE MOYKHO PEIaKTHPOBATh.

[Tocne ycranoBku npoduist HEOOXOIUMO HaXaTh KHONKY MEPexXo/ia K peKUMY HHTEPIPETAuN

JaHHBIX il, [IOCJIE YEro MOSBUTCSA TJABHOE OKHO Iporpammsl. I NEPEKIIOYEHUs MEXAY

o Line1 -
HpO(l)I/IJ'IHMI/I HCIIOJIB3YUTE OKHO —I Ha IIaHCJIM HUHCTPYMCHTOB TIJIaBHOI'O OKHa

porpamMmsl.
Onyus Plane data

Omuust Plane data (Options/ Plane data) mo3Bomser cTpouTh IUIaHBI pacHpeeleHUs
BBIOPAHHOTO MapameTpa (yIeTbHOrO COMPOTHBIICHHS, KAKYIIETrocsi CONMPOTHBIICHHSI, BBICOT H T.JI.)
B 3aBHCHMOCTH OT TIyOMHBI WIIM BpeMeHH 1o uromiaau. Ha puc. 44 mokasaH mpuMep MOCTPOCHUSI

pacnpeenenus yAeabHOro CONpOTUBIEHHSI Ha TUIOIIA N,

Zond geophysical software



5322000+

5321000

5320000

5319000

_@J EJ IApparent resistivity _vJ |10 3’]

6350

Puc. 44

Oxkwo PlaneXY. Iliian n301MHHi YIeJbHOT0 COMPOTHBIICHHS.

ITanens HHCTPYMCHTOB OKHA COACPIKUT CICAYIOININEC KHOIIKH!:

3arpy3uTh pacTpOBbIi (hailsl KapThl B KAUECTBE MOIOKKH.

3arpykaert KapTy ydacTka u3 uHTepHeTa. [Ipu 3ToM KOOpAMHATHI CTaHIIUMA
TolkHBI ObIT 3a71aHbl B UTM koopaunaTax. B ciydae mpo6iieM ¢ 3arpy3koit

BBE/INTE aKTYyallbHBIN KITI0Y B iosie Bing maps api_key.

DKCIOpTUPOBATH TUIOIMIATHYIO CXeMy pacnpeseneHus napamerpa B Golden

Software Surfer u 3amycTuTh PUIIOKEHHE.

liti

HOCTpOI/ITB HU30JIMHUU I TapaMEeTpOB MOACIIN (y,[[CJ'IBHOC COIIPOTHUBJICHUC,

MMPOBOAMMOCTDb UJIN MOIIIHOCTI)).

]

[TocTpouth U30IUHUM JJIS1 ©3MEPEHHBIX MMapaMeTPoB (KaxKyleecs

COIIPOTUBJICHHU A UJIN HOJI}IpI/IBYCMOCTB).

HOCTpOI/ITB W30JIMHUM JJ11 3HaUY€HUU BBICOT.

@ | [

OOGHOBUTH TEKYIIHH TUIaH.

I R ezistivity

=

[TapameTp, KOTOPBI OyeT 0TOOpakaThCs Ha TIIOMIATHOM Cpe3e. DTO MOKET
OBITH TApaMEeTpP MOJAEIH JJIsi BLIOPAaHHOW TTTyOUHBI WIIH U3MEPEHHBIE

3HA4YCHU.

Zond geophysical software




YcranaBnuBaeT ryOUHY JUISE KOTOPOW OyIeT CTPOUTHCS TUIOIIAHON Cpe3
Mojenu. B 3aBucuMocTu oT pexxuma, 3HauUeHHsI OepyTcsi ¢ 3aJaHHON

L a0COITIOTHOM TITyOHHBI (BBICOTHI) HJIH C TJIyOMHBI OT moBepxHocTH (depth
from surface). Eciu 3aan pexxiM MOCTPOCHHS JaHHBIX, YCTaHABIHBAET

HOMEp YPOBHSI JAaHHBIX JJIS1 OTOOPaKCHHUS.

Pesxxum noctpoenus cpesa: absolute depth - BeiOuparorcst 3HaueHHS

apaMeTPOB LIS ONPEIEIEHHOM aOCOIOTHOM TIyOHHBI (BBICOTHI), depth

Ahbzalute depth ﬂ
from surface BeiOMparoTCs 3HAYEHUS MAPaAMETPOB IS OIPEACICHHON

rIyOMHBI OT TIOBEpXHOCTH, layer index — Homep ciios.

[Ipr mOCTpOCHWU TapaMETPOB MOJEIM Ha IaHEId HHCTPYMEHTOB COJIEPXKHUTCS JIBa OKHA,
MO3BOJISIONINE BBHIOpATh OJWH M3 MapaMeTpOB W 3aJaTh DIIyOMHY, Ha KOTOpPOH OH Oynier
oroOpakaThcs. B mpaBoM OKHE HEOOXOAMMO YCTaHOBHMTH croco0 orcuera riyoun: Depth from
tOpo — 3HauyeHUs TIIYOMHBI OTCUMTHIBAIOTCA OT moBepxHocTh, Absolute depth — ucmonb3yrorcs
a0COJIFOTHBIC 3HAYCHUS TITyOuHbI, Layer index — miiaH Wu30JMHUN CTPOUTCS TS 3aIaHHOTO CIIOSL.

[Ipy MOCTPOCHWUU HW30JIMHUI W3MEPEHHBIX TApaMEeTPOB, HOMEP CJIOS COOTBETCTBYET CETKE

Pa3HOCOB UCXOJHBIX JaHHBIX.
Onuyusa 3D fence diagram (Options/ 3D fence diagram)

JlaHHas omnims NpeJHa3HA4YCHA Ui TPEXMEPHOH BU3yalU3allMi PE3yJIbTaTOB HMHTEPIIPETAIIUH
no npoduasim. ITocie BbiObOpa maHHOW ommmu mosBiseTcs okHo 3D sections viewer. Tlanens

HHCTPYMCHTOB OKHa COACPKUT CICAYIOIMUC KHOIIKU:

&) IIpeaBapuTeNbHBINA TPOCMOTP MEYATH.

i Bpamats 3D moaens.

3arpykaert KapTy ydactka u3 uHTepHeTa. [Ipu 3ToM KOOpAMHATHI CTAaHIIUMA
fp JOJKHBI ObITh 3a1aHbl B UTM koopauHatax. B ciyuae npo6iiem ¢ 3arpy3koit

BBE/INTE aKTYyalIbHBIN KITI0Y B Tiosie Bing maps api_key.

S [TocTponTh HAOOP TOPH3OHTAIBHBIX CPE30B B Mporpamme surfer.

[ToxazaTh rOpU30HTAIBHBIN TUIaH. [ TyOMHA M1aHA OT MOBEPXHOCTH

YCTaHAaBJIMBACTCA B KHJIOMETPAX B OKHEC CIIpaBa.

a H VYcranaBnuBaeT riayOuHy cpe3a Habopa mpodriei.

Pexxum noctpoenust cpesa. Ecim onmust BKIToUeHa, Cpe3 CTPOUTCS TSt
[~ Depth from suface | 33JaHHOM MIyOMHBI OT HOBEPXHOCTH, MHAYE IS 3aJaHHOTO a0COIIOTHOTO

npeBbIieHus (TUIOCKUit cpes).




Haxxatue 3Tol KHONIKY yCTaHABIMBACT OAMHAKOBBIC MACIITA0BI IS BCEX
HEN oceil. [Ipu 3ToM, cripaBa MOSABISIETCS] OKHO MO3BOJISIOIIEE 33/1aBaTh

COOTHOIIIEHHE MACIITA00B I KaXKIOH OCH.

z (v ~
[ﬁ? Hacrpoiika BepTUKaIbHON OcH Z.
Resistivity VYka3pIBaeT, MOZIENb KaKoro napamerpa OyJaeT CTpOUTHCS.

Oxkno 3D section viewer coiepHT TpH BKIIAJIKU:

Bknagka Lines (puc. 45) mpennasHadeHa Uisl peIaKTHPOBAHHUS KOOPJAMHAT Hadyajia M KOHIIA
npoduiei, a Takke i1 YCTaHOBKH Ipoduiei, koTopbie Oyayr otoOpaxarhcs B 3D momenu.
CrneBa B OKHE pacmojioKeHa Tabiuia, coaepxaiias Ha3BaHUA Mpoduiel, KOOpIUHATHI HavYala H
koHma. Jlns oroOpaxkenus mnpoduns Ha 3D Momennm HEOOXOAMMO YCTAaHOBUTH TaloO4Ky B
nocienaem cronoie Tabmumsl ([V] — visible). Cnpasa orobpaskaercs miad npoduieii. AKTHBHBIN
npodmib OTOOpakaeTcsi KpacHBIM IBETOM. lMmeercss BO3MOXKHOCTh PEIAKTUPOBAHHS CBOMCTB
oCeil, pelakTop BBI3BIBACTCS MPABOW KHOMKOW MbIiiH ¢ 3axaToi kinaumiei [SHIFT]. ITogpoouee

0 HacCTpOIKe mapameTpoB OCEH B pasjeie PenakTop oceu.

@ Q’ = N J I™ Depih from surfacs E [ [Resisiviy =
Hb+ Lines | () 30 view | (@ Options |

# Line | x | v [ o | ¥ %

1 line1 658690.7 5318167.8 664688.0 5318

2 line2 658635.2 | 5318377.1 664688.0 5318 o —a

3 line3 658630.2 | 53185717  664688.0 5318 — i ; | : : .

4 line4 658663.6 | 5318766.8 = 664677.5 5318 5322000 ------gpecoocas : e = . Rty TeEREE
Il I ; | | ; —

5 lines 653647.6 | 5318962.3  G6%TR.5 | 5318 -
el 18 : —

6 lines 658632.0 | 5319167.5  664666.3 5319 18 :
18 -— .

7 line7 65863.1 | 53193741 664655.3 5319 7 . - :

8 lineg 658809.9 | 5319548.7 689656.3 5319 % 1 : : ; H - —a

9 lin3 658614.9 | 5319776.3  664655.2 5319 — ! ! ! : ; —

10| line10 658609.7 | 5319983.0 664656.2 5320 S321000 - | — ; * R e SR (bR s
11 line11 658614.2 5320168.7 664645.6 5320 Py

12| line12 658608.7 5320365.2 664634.9 5320
1*2 —

13| line13 658604.0 | 5320583.5 6646348 5320
= —

14, line14 658538.3 | 5320773.4 6646348 5320

15| line15 6585324 | 5320976.3 6646241 5321 —

16| nei6 658586.0 | 5321163.4  664624.0 5321 e e S e e St bbbl PRLRh
17| line17 658580.9 | 532137L6  664613.3 5321 .

18/ line18 6585754 | 5321579.7 6646025 5321

19| line12 6585519 | 53217819  664610.5 5321
sl -

20/ line20 658585.7 | 5321966.3 6645828 5322

21 line21 658580.1 5322166.2 B64577.4 5322
— 5313 000

S
880000 551000 562 000 663000 654000 Y

4 I3

Puc. 45 Oxno 3D section viewer, Bxiaaka Lines.

Bxknanka 3D view (puc. 46) npennasHadena uis npocmorpa 3D mozenu.
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Puc. 46  Oxno 3D section viewer, Bkiaaaka 3D view.

Bxutagka Options (puc. 47) npenHa3HadeHa Jisi HACTPOWKH MapaMEeTPOB H300pakeHUsI.

Oo6mnacte Color scale nossossier HacTpouTh mapamerps! 3anuBku. Krnomnka [Palette] Boi3siBaet
JIMAJIOrOBOE OKHO HACTpOMKW 3anuBku (moapobuee). Obmacte Color scale limits mosBossier
YCTAHOBUTh MHHHMYM M MaKCHMyM JUIsi [IBETOBOM MIKalbl B PYYHYO WJIH BbIOpATh
ABTOMATHUYCCKHUN PEIKUM OIPEICICHUS MIPEICIIOB, YCTAHOBHB COOTBETCTBYIOMIYIO T'aI0UKY.

Omust Continuous, ecnu omiyst BKIKOYEHA, pa3pe3 OyJIeT MOCTPOSH C HCHOJIb30BaHHEM

HerepLIBHOﬁ HBCTOBOﬁ NaJIUTPbI, UHAYC Ha60pOM KOHTYPOB.

Zond geophysical software
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3D sections viewer =R X

E @ﬁp @ 0 J I Depth from surface @ [2}' ’m
B Lines| (7 30 View Uptionsl

Color scale Buis scales

‘ FPalette &J |
N J X 1
Color =cale limits: ' v '
Minimum 1.04
J Y
! 0t !
Mazimum 100
J z
Automatic r I e I
1 !
[+ Continuous
Maximal depth for sections : ] 10 columns ™

Without topography r s Boreholes [+

Puc. 47  Oxno 3D section viewer, Bkaaaka Options.

Ob6macte AXis scales mnpenHasHaueHa Ui YCTAHOBKM MacmITaboB ocell. MacitaObl

B

YCTaHABIMBAIOTCA TOJILKO IIPU HAXKATON KHOIKE Ha MaHeJu HHCTPYMEHTOB OKHA.

ITore Maximal depth for sections ycranaBiumBaeT NpeaeiabHYIO TIyOMHY, HH)KE KOTOpPOW
paspessl OynyT oOpe3aHsbl.

Onmust Without topography mosBossier mocTpouTh paspesbl 0e3 ydeTa Tomorpaduyeckux
NPEBBIIEHUH 30HAMPOBaHUI. OTO ObIBae€T IMOJIE3HO, €CIU HEOOXOAMMO IOCTPOUTH MOJEINb C
Jorapu(pMHUECKON BEPTUKATIBHOMN OCBIO.

Omus 1D Columns - mo3Bosster mokasars 1D mMozenu B Buae mceBIOCKBaKUH. LIBeTa cioeB
BBIOMPAIOTCS B COOTBETCTBUU C LIBETOBOM HIKAJIOM.

Omnmust Boreholes - mo3BossieT moka3ath CKBaKUHHBIC JaHHBIE B TPEXMEPHOM H300PayKCHHU.
[Tpy 60BIIOM KOJMUYECTBE CKBAXKUH B MIPOEKTE, UX OTOOPAKEHHE MOKET 3aHUMATh 3HAYUTEIbHOE

BpeMs.

BBeaenue anpuopHoii vH(popManuun

Hanmuuue anpuopHoit wuHopmanuu (JaHHBIX IO CKBaXXHMHAM) TIO3BOJSET 3HAYUTEIBHO
MOBBICUTH JIOCTOBEPHOCTh MOJYYaeMbIX TI'eOdJIeKTpHUeckux paspe3os. [Iporpamma ZondIP1D
UMeeT BCTPOEHHBIH MOJYjb, MO3BOJAIOMIMNA OTOOpa)xkaTh ampUOpHBIE JAHHBIE B TpadUuecKOM

BHUJIC Ha pa3pc3ax.



Co3zoanue u dobasnenue paiina 1umonocuu U Kapomax3ca

JInst co3aHus WIH PEIAKTHPOBAHKS CKBOKHHHONW WH(POPMAIMH, B TIIABHOM MEHIO TPOTPAaMMBI
Heobxoaumo BeIOpaTh Options/Boreholes/Create/edit borehole data. IMTosiBurcst auamoroBoe
oxno moxysst Add borehole data (puc. 48).

File Optlons

= J ) |E$t E+|E_ EEI 4 » elL‘,_l 260 [ 2@ o l
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Puc. 48  JIuasorosoe okHO co3nanus ¢aiisia surosoruu Add borehole data

Ilanens HWHCTPYMCHTOB AHUAJIOT'OBOI'0 OKHa COACPIKHUT CICAYIONIUEC KHOIIKH:

i OTKpBITH (haiiin TUTOIOTHH.

[ | CoxpanuTh (a1 JIUTOIOTHH.
£ Co31aTh HOBYIO CKBa)KUHY.
E_x VY 1anuTh CKBaXXUHY.
E J100aBUTH CIIOH B CKBaXKHHE.
i Y manute c1oM B CKBa)KMHE.

q YcTaHaBIMBAET THIT CKBAXMHHBIX JaHHBIX: IUTOJIOTHYECKAs KOJIOHKA. MHaue

KapoTaKHbIE JaHHBIE (TpaduK).

E 3arpy3uTh JaHHEIE KAPOTaXKa.
i [IepeiiTu K peapIyILEH CKBaXKUHE.
L IepeiiTn K MOCIEqYIOIENH CKBAYKHHE.
E OOGHOBUTH OKHO IPOPUCOBKH JAHHBIX.

(g OTcopTUpOBaTh CKBaKMHBI IO KOOPJIMHATE.

Zond geophysical software




YcTaHaBiIMBaeT TOPU3OHTAIBHYIO KOOPAUHATY (BIOJIb MPOGUIIsL) U HOMEP

poUIs, €CITU MPOCSKT COCTOUT U3 HECKOIBKUX JTMHUIA.

[Toanuce k ckBaxkuHe (He Oosiee STH CHMBOJIOB) M YTOJI €€ HaKJIOHA B

IUIOCKOCTU XZ.

JIOMOJIHUTENbHBIE OTIIHH.

Monynb conepX UT ABa OCHOBHBIX OKHa. CiieBa pacmnosokeHOo OKHO OaHHbIX, COAEpIKallee
Tabauiy co ciaeayromumu cronbiamu: [N] — mopsiakoBsiii Homep ciosi, [H] — MomtHOCTh ciiost B
Metpax, [Z] — riyOuHa moxouiBel ciiosi B Metpax, [C] — Tum 3anuBku. B mpaBoM okHe JaHHBIE 10

CKBa’>XMHaM OTO6pa)KaIOTC$I B Fpa(l)I/I‘ICCKOM BUJIC.

ehl
I[Hﬂ CO31aHHUA HOBBIX CKBAXXHWHHBIX JaHHBIX HGOGXOI{I/IMO HaXaTb KHOIIKY E Ha IMaHCJIN

uHCTpyMeHTOB. [locne dero B OkHe JaHHBIX MOSBHUTCA HOBas TaOymna. [Ipu moMomy KHOIKHU

L
T

Heo0X0uMO 3a7aTh HYKHOE 4ucio cioeB. [lanee HeoOXOIMMO OTpPEeIaKTUPOBATh TAOJIHILY,
YCTaHOBWB 3HAYEHUS MOITHOCTHU WJIM TITYOWHBI ITOAOIIBBI KAKIOTO U3 CIIOEB, & TAKXKE BHIOPATH THIT
3aJMBKH B COOTBETCTBMH C JnTojormei. Jlmajgor Hactpoiiku 3amuBku Pattern Color Editor
BBI3BIBACTCSI JIBOMHBIM Ha)KaTHEM JIeBOM KHONKHU MbIiid B ctojbie [C] okHa manubx (puc. 49). B
nporpaMMe IpejyiaraeTcsi MIMPOKUH BBIOOp JHMTOJIOTHYECKUX 3aiuBOK. B ommuu Color moxHO

BbIOpaTh LIBET 3aJIUBKH.

Pattern Color Editor @
W . om

MHaone

E

— Harizantal (]S
|| Wertical

= Diagonal Cancel
%4 Back Diagonal -
T Cross

=% Diagonal Cross

% -

Puc. 49  OxkHo penakTopa 3aJMBKH
[ =3
[Tocie okoHYaHMs BBOJIA TAHHBIX MO CKBAKMHE HEOOXOIUMO HAXaTh KHOMKY — | M CKBa)KMHA
nosiBUTCsT B rpaduueckoM okHe. [locime »TOoro HeoOXoaMMO 3amaTh TOPH3OHTAIBHYIO U
BEPTUKAJIbHYIO KOOPAMHATHI CKBa)XMHBI Ha ITaHEIW MHCTPYMEHTOB B KHJIOMETpax, ITOCIIE YETO
CKBaXnHa 6y,ueT I/I306pa)KaTBC$I B COOTBCTCTBHUU CO CBOMMU KOOPpAWHATAMMU. B Fpa(bI/I‘-ICCKOM OKHC

AdKTHUBHas CKBaXXMHa 0T06pa>1<aeTc51 KpaCHBIM IIBCTOM.




st ynoG¢eTBa paboThl ¢ OOJIBIINM KOJTUYECTBOM CKBaXHH B IIPOrpaMMe UMEETCsl BO3MOYKHOCTh
CO3MaHus MaTUTPhl. s CO3aHMsI MaTUTPHI BRIOEPUTE HEOOXOJUMYIO 3aJIMBKY B CTOJIOIE 3ATMBOK
OKHa O0aHHBIX, TIOCIIC YETO MIEIKHUTE MPABOW KHOIMKOW MBIIIA B OOJACTH 3aJIMBOK Ha TJIABHOM
MaHeu MporpaMMbl. TakuM myTeM MOXKET ObITh CO37aH Ha0Op 3aJIMBOK, KOTOPBIA 3aT€M MOYKET

=
—

ObITh coxpaHeH. /[l 3TOro HaXMHTE KHOIKY = u BeiOepute Save default palette.

CoxpaHeHHbIli HAOOpP 3aJMBOK MOXET OBITh MCIOJB30BAH MPH CO3JAHUM HOBOTO (paiiia JaHHBIX
JIMTOJIOTUHU M KapoTaxka ( g Load default palette).

Oyukmus Set percent, mocTymHas Mpu HAXKaTUW KHOIKH MpeIHa3HaYeHa Il U3MCHCHUS
Macirtada 0ToOpakeHUs JAaHHBIX 110 CKBXXUHAM B rpaueckoM BUJC.

[Tocne coxpaneHus Qaiiya TaHHBIX OYAYT CO3[aHbl HECKOJIBKO (hailyioB: *.Crt — mpoeKkT MoLyJIs,
KOTOpBI MOKET ObITh 3arpykeH B mporpamme ZondIP1D wu *.txt — ¢aina mis kaxmon
CKBQ)KWHBI, IMEHA COOTBETCTBYIOT TOPH30HTAIBHON M BEPTHKAIBHON KoopauHare. [logpoOHee o

dopmare daitna muronoruu cM. B [lpunoxenuu 1.

Jlnst Toro, 4to0bl J00AaBUTH [aHHBIE MO CKBXHHAM U3 (aila HCHONb3yiTe KOMAaHy
Options/Boreholes/Load borehole data. /lanHbie 1Mo ckBaknHaM OyayT OTpa)kaThCs Kak Ha

T€03JICKTPHUYECKOM pa3pese, Tak U B 00JacTu penaktopa mojaenu (puc. 50).

Zmy & 2 5 i 8 3 3 g i & 2 ] P
F ¥ ¥ ¥ T ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ [ 136
L
10 122
-20
30 110
-40 = 99
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50 A =
= 80
-T0 =
20 = T2
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T T T T T L T T T T
230 241 250 260 270 280 290 300 310 320 330 340 350 350 Hm
o Modeleditor 4 P ¥ [ = | = | = |
32
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Puc. 50 OrobOpaxkeHne JaHHBIX JIMTOJOTHH HA Tre0dJIEKTPHYECKOM paspese (A) u
penakrope mojaeau (B).



Taxxke mMoryr ObITH M00aBleHBI NaHHbIe KapoTaxa. Jlns srtoro B okne Add borehole data

24 .
HAQXXMHUTE KHOIKY _] U BBIOEpUTE COOTBETCTBYIOIIMK *.Crt. JlaHHBIE KapoTa)xka MOTYT OBITh

J00AaBJIEHBI K YK€ UMEIOLIENCS TUTOJOMHYECKOM KOJIOHKE.
Beeoenue zeonocuueckux epanuy ([uanoz Set boundaries)

Huanor ycranoBku rpanui] Set boundaries goctynen B mento Options/Invert&Apriori/Set
boundaries u mo3BosiseT yduecThb NPH HHBEPCHH AaIlPHOPHYIO TEOJOIMUYCCKYI0 HH(POPMAIHUIO.

ITocne BbI60pa HaHHOﬁ BKJIAAKHU IIOABJIACTCA MCHIO, COACPKAIICE CIICAYIOIUC KHOIIKHU:

Enable/Disable editing BximtounTs/OTKITIOUUTE PEXKUM PEIaKTHPOBAHHS TPAHUILI.

boundaries mode.

Add new boundary. JT06aBUTH HOBYIO IPaHHILY.
Delete boundary. VY 1anuTh BCe TPaHMIIbL.
Save boundaries to file. CoxpaHHUTh TPAHUIIBI B (aii.

| D) |A] L4 [+

Load boundaries from file. | 3arpy3uts rpanuibl u3 daiina.

BHezipeHre anpHOPHBIX T€OJIOTHYECKAX TPAHUI B OOpaTHYIO 3ajady, SIBISETCS BaKHEHIIMM
IPUEMOM TIOBBIIICHUS] Ka4yeCTBa HWHTEPIPETAllMUd. JTO, C OJHOW CTOPOHBI,  IOBBIIIACT
YCTOMYMBOCTH 3a/1a4H, C IPYTrOd — YMEHBIIAeT 00JIaCTh SKBHBAICHTHOCTH U TIO3BOJISIET TIOJTYIHTh
OoJice BBIIEPKAHHYIO CTPYKTYpPY. B Tex 06macTsix MOIelH, T/e mapaMeTphbl MajJOqyBCTBUTEIBHBI —
9TO MPAKTUYECKH SITUHCTBEHHBIN CITOCO0 MOIYYHUThH MPUEMIIEMBII PEe3y/IbTaT.

[lepen yCTaHOBKOW TIpaHHUI] PEKOMEHAYETCS BBIMOIHUTh HHBEPCHIO BBIODAB BO BKIIAJIKE
Inversion okna cBoiicTB mporpammsl Tun uHBepcuu (Style) — Smooth u BkiIrOuMTE MOAOOP MO

riyounam (yopas ranouky B mojie Thick/depth). [TogpoOHee o HacTpoiikax mapaMeTpoB HHBEPCHHU

B pazzesne OKHO CBOWCTB MPOTrPaMMBI.
Ha nony4yeHHBIN T€0dIeKTPUUECKHl pa3pe3 clieyeT HAaHOCUTh TPaHUIIBI C YYETOM JaHHBIX IO
CKBO)KMHAM, WM HMCXOAS W3 AalpUOPHBIX MPEACTABICHUH O CTPOEHUU HM3Yy4aeMOTO Y4YacTKa.

HO63BHCHH€ TpaHUL OCYHMIECTBJIIACTCA IIpU IMOMOIIN JIEBOM KHONIKH MBIIIH IpHu BKIOYCHHOM

pexume X' 3amMbIKaHUE TPAHMIIBI OCYILECTBISAETCS MPaBOd KHOMKON Mblmu. [Ipu HaHnecenuu
TpaHHWI] HE CJEAyeT WCIOIb30BaTh MHOTO y3i0B. JKemarenpHO dYTOOBI TPaHUIBI OBUTH
MaKCHUMAaJIbHO TJIaJIKUMHU.

[Tocne HaHECeHUs TPAHMUIL CTIEAYET CHOBA 3aIyCTUTh MHBEPCHUIO, KOTOpasi OyJET BBHIIOIHATHCS C

y4eTOM 3aJaHHBIX IpaHull (puc. 51).
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Puc. 51 Ilpumep reodieKTpUYECKOro paspesa no pe3yJbraraM HHBepcuu 6e3 yuera (A)
H ¢ yueToM (B) reosiornueckux rpaHumi.

Onuuu coBMecTHOM uHTepnperanuu AaHHbIX BA3 u MT (AMT, PMT)
30HIUPOBAHMI

Jannapiii pyHKIMOHAN MpeTHAa3HAYeH JUISI COBMECTHOW MHTEpIpeTaluu JaHHBIX BO3 U Takumx
Monudukanuii yacToTHIX 30HAMpoBaHuii, kak MT, AMT, PMT, CSAMT, CSRMT. Bce stn
Mou(UKAIINY PA3INYAOTCS AUAMAa30HOM U3y4aeMbIX 4acTOT M, COOTBETCTBEHHO, MTYOMHHOCTBIO.
Hwxe Oyzmer ucrons3oBaThes TOJIBKO ab0peBHaTypa caMoro riryOMHHOTO U3 BceX MeTonoB — MT
30HAUPOBAHUSI.

@OyHKIMOHAT AOCTYICH B INIaBHOM MeHro nporpammbel Options/MT Data. B meHio noctymnHb

CJICAYIOUC OIIIHNHN:

Load MT data 3arpys3uth ganubie MT B popmare TXT (dopmar (aiina onrcan HUXKE).

3arpy3uTh (aiin gaHabeX B popmare MDF, cozmaBaeMsblii mporpaMMoi
Load MDF data by o dop porp

ZondMT1D wiu ZondMT2D.
Remove MT data Vnanuts nanasie M T 30H1UpOBaHMIA.
Joint inversion CoBmecrtHas uaBepcus qaHHbIX BO3 u MT 30HaupoBaHmii.
Display MT plot [Tokazate okHO TpadukoB MT KpHBBIX.

TexctoBbiii aitn MT naHHBIX JOHKEH COAEpXaTh CIEAyIOIIWe 3HAYCHHUs, 3allMCaHHbIC B
CTpOKax:

per — HaGop mepuoI0B

app.res — COOTBETCTBYIOIINE 3HAUCHUS KXKYITUXCS COMPOTUBICHUIMA

pha — cooTBeTCTBYIOIINE 3HAYECHUS (Da3 UMITEAaHCA.

B okne rpadpukoB MT kpuBbix MT Plot oToOpaskaroTcst rpaiKu KaxyIIerocsi COnmpOTHBICHHUS
u ¢as3sl umnenanca (puc. 52). KpuBsIMH C Kpy)XKKaMH ITOKa3aHbl HW3MEPEHHBIC ITapaMeTphl,
CIUIONIHBIMU JIMHUSIMH — TOJ00paHHBIE B pe3ylbTaTe COBMECTHOW uWHBepcuu. HWmeercs

BO3MOXHOCTb PCHAKTUPOBAHUSA CBOICTB OCCﬁ, PECAAKTOP BBI3BIBACTCA npaBoﬁ KHOMNKO# MBIIIU C




sakatoil kiasuiieir [SHIFT]. TTogpoOGHee o HacTpoiike mapamMeTpoB oceil B pasjeie Pemaktop

OCEH.

File Options Buffer Window Help
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Puc. 52 Oto0paxenne rpapuxkos MT kpubbix. Pe3yabrarsl cOBMeCTHOW HHBepPCHH
manueix B3 u CSRMT

Memnro Buffer nisi cpaBHeHust pe3yJibTaTOB HHBEPCHH

Mento Buffer riaBHOro okHa mporpaMMbl TO3BOJISIET CPaBHUBATH PE3yJbTaThl HWHBEPCHH
JTAaHHBIX, TIOJTYYEHHBIX C UCIOJIb30BaHNE PA3IMYHbIX apameTpoB. [Tocie pacuera nepBoit Mozeny,
3aiinute B MeHto Buffer u Beibepure Model 1. B nosiBuBIIEMCS THaTOrOBOM OKHE MOYKHO 3371aTh
UMsI MOJENH, OTpa)arollee, HalpUMep, HCIOJb3yeMbl MpPU HMHBEPCUU MapaMmeTpbl. Takum
00pa3oM, MOKeT OBITh COXpPAaHEHO OT 1 70 5 Mozenei.

[Tocne coxpaHeHHs] MOJENU HAapPOTHB HA3BaHUS MOSIBUTCA ranodka. IIpym HakaTuu Ha paHee
COXPaHEHHYI0 MOJEJb, IMOSABIAETCA IUAJIOTOBOE OKHO, KOTOPOE IIO3BOJIIET WIIM 3arpy3uTh
BBIOpAaHHYIO MOJICTIb B KauecTBe Tekymiei (kHomka From Buffer), wim coxpanuth Tekymryro
MOJIeJIb B KauecTBe BeIOpaHHO# (kHOoTKa T0O Buffer).

Omuus Open B mento Buffer otkpeiBaeT Bce coxpaHeHHbIE MOAETH A TEKyHIeW TOYKH

30HIUPOBAHUS B OJJHOM OKHe (puc. 53).

Zond geophysical software



| Models from buffer

Resistivity |4

1]

[ = =smooth
[ = focused
[¥ — standart

Puc. 53  JIBe Moae/u AJist OAHOM TOYKHU 30HAUPOBAHMSA, OTKPBIThIE B OJHOM OKHe.

Hacrpoiika rpa¢uyeckux 00beKTOB

Juajior HaCTPOMKYU MAJIUTPHI

Jlnanor npeaHa3HaueH JUIl HACTPOMKH MATUTPhI 00BEKTa MPOrPaMMBbI M BBI3BIBACTCSI KHOIIKON
[Palette] (Puc. 54). [Quanor mo3BoisieT BBIOpaTh OJHY U3 MAIUTP MO YMOJNYaHUIO (TIpsMas U
obparHasi paayru, OTTEHKH CEeporo M T.0.) WIH CO3[1aTh IMOJIb30BATEIbCKYIO MIKamy. Jlis
noOaBiieHns1 OeryHKa Ha IIKale HCIONb3YHTe MPaByH KHOIKY MBINIM C HAaXaTOH KIaBHIICH

[CTRL]. dnst Toro uto0bl ymanuThk OeryHok ucnonb3yite kinaBuiry [DELETE]. Takxke MOXHO

H

COXPAaHUTL TIOJB30BATCILCKYIO IMAJIUTPY, MUCIIOJIB3YysA KHOIKY , W 3arpy3uTb YiKCE

W

MUMEIOLTYIOCS, UCIOJIb3YSl KHOIIKY .

Zond geophysical software
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Puc. 54  JImajor HacTpoiiku mMapaMeTpoOB NAJTUTPHI.

Penpakrop ocei

| Title | Labels | Ticks | Minar | Position |
[T Inverted LinLog options

De shift |3 3,
LChange. .. |Increment: 00e0
[T Mindec II:I,I:I‘I

[v Rounded limits

v Logarithmic

kdinirmum | Ma:.:imuml

W Auta 10el

Change... |

Puc. 55 OxHo penakropa oceid.

PenakTop mpenHa3zHadeH aj1s HACTPOUKHU TpadUUecKnX W MacIITaOHBIX MapaMeTpoB oceil. Ero
MOJKHO BBI3BaTh IIIEYKOM TIPaBOM KHOMKKM MBINIKM ¢ Hakatod kiasumed [SHIFT] na
uHTepecyromieil ocu. [Ipu 3TOM MOSBIISETCS] BCILUIBIBAIONIEE MEHIO ¢ Tpemsl myHkTamu: Options,
Default m Fix range. IlepBsii Bb3bIBaeT auanor «PemakTop oceii», BTOpOW YCTaHABIMBACT
3HaU€HUS PABHBIMU 3HAYEHUSIM 110 YMOJTYaHUIO, TPETUN (PUKCUPYET OCh B TEKYILUX Mpesieiax.

IlepBas Bkiagka auanora Scales coaepKUT OMIMH, CBA3aHHBIE C HACTPOMKOW MacIITaOHBIX

napaMeTpOoB OCH.

Zond geophysical software




Omnuust AUtO ykasbIBaeT mporpamMme, KakuM 0Opa3oM OIpPENeNseTcsi MUHUMYM U MaKCHUMyM
ocu. Ecim ommust BkiodeHa, MpeAeibl OCH HAaXOAATCS aBTOMATHYECKH, HHA4e 3aaloTcs
HoJIb30BaTeseM B oonactsx Minimum u Maximum.

Omnuus Inverted onpenenser OpHEHTALUIO OCH.

Knormka [Increment change] BeI3biBaeT quajior 3aaaHus mara METOK OCH.

Onuus Logarithmic ycranaBmmBaer macmita® ocu - JorapuMUYECKHid WM JHMHEHHBIA. B
cilydae 3HAKOIEPEMEHHON OCH CJIeIyeT JOMOJHUTEIILHO HCIOJIb30BaTh omniuu obmactu LinlLog
options.

O6nacte LinLog options comepkuT omiuu, TMpeaHa3HAYCHHBIC Ui HACTPONKH JIMHEHHO-
norapuMuUecKol ocwu. JluneiHo-norapuMuUIecKkuii MacmTad TMO3BOJSET MPEACTABIAThH
3HAKONEPEMEHHbIE WM HOJIb COJIeprKalllie TaHHbIE B JIOrapu(hMUIECKOM MacIiTaoe.

Onmust Dec Shift  ycranaBamBaer orcrym (B JorapupMHUECKUX JeKagax) OTHOCHTEIBHO
MaKCHUMAaJIbHOTO TI0 MOJYJIIO MpeJiesia OCH JI0 HyJiss. MUHUMalbHas (MIPeaHYJIeBas) IeKajaa UMeeT
JUHENWHBIN MacITald, OCTaJIbHbBIE JIOTapU(PMUUECKUM.

Onuus Min dec 3anaer u pukcupyeT 3HaYCHUE MUHUMAIBLHOW (IIPEAHYJICBOM) ACKAbI, €CIIN
OINIIUsI BKJTFOYCHA.

Omuust Rounded limits ykaspiBaeT mporpamme, HY)KHO JIH OKPYIJISITh 3HAYCHUS] MUHEMYMa U
MaKCHUMyMa OCH.

O6xact Minimum u Maximum coaepkat HabOp OIIHIA TI0 HACTPOUKE MPECIIOB OCEHl.

Onmust AUtO ompenenser, KakuM 00pa3oM ONpeNeNsieTcsl Mpeiei OCH - aBTOMATHUECKU WU
3amaercs kaonkoi [Changel].

Bknanka Title comepxut omuu cBsi3aHHBIE C HACTPOMKOM 3aroj0BKa OCH.

Bxuazka Style:

Omust Title onpenensier TekeT 3aronoBKa OCH.

Omust Angle ompenessieT yroy NoBOpOTa TEKCTa 3aroioBKa OCH.

Omnuus Size omnpenenseT OTCTYN TeKcTa 3arojoBka ocd. [Ipu 3aganHOM 0 OTCTYN HaXOAUTHCS
ABTOMATHYCCKH.

Ommus Visible mo3BossieT moka3aTh/CKPBITh 3ar0JIOBOK OCH.

Brmaagka Text:

Kruomnka [Font] Bei3siBaeT quanor HaCTPOHKHU MIpHQTa I 3ar0JIOBKA OCH.

Kuormka [Outline] Bei3biBaeT muanor HaCTPOHKH JTMHUI 00BOJIKM OYKB 3aroJIOBKa OCH.

Bknanka Labels cogepkut onmuu cBsI3aHHBIE C HACTPOMKOMN IMOAMUCEH OCH.

Bxkanka Style:

Omrwus Visible mo3BossieT MOKa3aTh/CKPBITH MOAMUCH OCH.

Onmus  Offset ycraHaBnmMBaeT MPOIEHTHBIM CIABUT TIpejieia OCH OTHOCHUTEIbHO €ro

(I)aKTI/ILICCKOFO 3HaA4YCHMUA.



Omnuust Angle onpenernseT yroi moBopoTa TEKCTa MOIHUCEH OCH.

Omnuus Min separation % 3agaeT MUHUMAaJIbHOE IPOLIEHTHOE PACCTOSIHUE MEXKTY TOATUCIMH.

Bxmagka Text:

Knomnka [Font] Bei3biBaeT quanor HacTpoKy mprdTa s MOMUCEH OCH.

Knormka [Outlin]e Bei3bIBaeT muanor HaCTPONKY JTHHUI 00BOJIKK OYKB MOJITHCEH OCH.

Bkunanka Ticks conepkxut onimu cBsi3aHHbIE ¢ HACTPOWKOM TJIaBHBIX METOK OCH.

Knorka [AXiS] BBI3bIBaCT qUaIOT HACTPONKH JIMHUH OCH.

Knomnka [Grid] BeI3bIBacT quaaor HACTPONKHU JTUHHUMA CETKH IIABHBIX METOK OCH.

Knomnka [Ticks] BeI3biBaeT auanor HACTPOMKH JIMHUI TJIaBHBIX BHENIHUX METOK OcH. Omuus
Len ycraHaBnuBaeT ux JUTHHY.

Knorka [INner] Bei3biBaeT Anaior HACTPOWKM JIMHUI TIIaBHBIX BHYTPEHHHX METOK OCH. Omiust
Len ycTanaBiuBaeT ux JIHHY.

Omuust At labels only ykaseiBaeT mporpamMme prcOBaTh IJIaBHBIC METKH TOJIBKO TPH HATHYHU
HOJINKCH HA OCH.

Omnuus AXis behind — ycranaBnuBaet nopsiiok pucoBaHusi oceil U rpauKoB.

Bxutagka Minor copep Ut oMK CBSI3aHHbBIC C HACTPOHKON MPOMEXKYTOYHBIX METOK OCH.

Knorka [Ticks] BeI3bIBaeT auanor HACTPONHKH JTMHHUNA TPOMEKYTOYHBIX BHEITHUX METOK OCH.

Knormka [Grid] BbI3pIBacT quanor HACTPOWKHU JIMHUNA CETKU MPOMEKYTOYHBIX METOK OCH.

Onuus Length ycranaBiuBaet ux JJuHY.

Omnuus Count ycraHaBIMBaeT KOJIMYECTBO BTOPOCTEIICHHBIX METOK MEXKTy TJIaBHBIMHU.

Bxuaaka PoSition comep kuT OMIuu onpeaessifome pa3Mepbl U MOJI0KEHHE OCH.

Omnmust Position % ycraHaBiuBaeT CMeEIIEHHE OCH Ha Tpade OTHOCHTEIBHO CTaHIapTHOTO
NOJIOKEHHS (B TPOIEHTaX OT pa3Mepa rpada WM eIUHHUIAX dKPaHa, B 3aBUCHMOCTH OT 3HAYCHUS
BBIOpaHHOTO omimeit Units).

Omnuus Start % ycraHaBiuMBaeT CMeIIEHHE Havyajla OcH Ha rpade OTHOCUTEIBHO CTaHIaPTHOTO
MOJIOXKEHUS (B MIPOIIEHTAX OT pa3mepa rpada).

Onmust End % ycranaBiuBaeT cMmellieHHe KOHIIA OCH Ha Tpade OTHOCHUTEIBHO CTaHIapTHOTO
MOJIO’KEHHUS (B TIPOIEHTAxX OT pa3mepa rpada).

Omust Other side mo3BosisieT prcoBaTh O0Ch ¢ 00paTHOM CTOPOHBI. EciM omnmust mpuMeHseTcs

HIDKHEH OCH, OCh OYJIET OTPUCOBBIBATHCS CBEPXY.




PenakTop HaOopa rpa¢gukos

Graphics setup @

- — Palette
Style Interpolate -
| Min color
[ Line || 113 color
IV Puainter v 2i3 color
™ Border [ . Max color

Options | Drefauilt | Cloze |

Puc. 56  OxHo penakropa HaGopa rpadukoB

PemakTop npeaHa3HaueH U HACTPOUKH I[BETOBOM OC/IEI0BATEIBHOCTH Habopa rpaduKoB.

Omnmus Style ycranaBmuBaeT aropuT™ 3a1aHusI [IBETOBOM MATUTPBI 15 TPadHKOB.

[Tpu BeIOOpE 3HAaueHus INterpolate ucnosnp3yercss HHTEPITOMAMOHHAS TATUTPA, TOCTPOCHHAS C
HCIIOJNB30BaHUEM LIBETOB 3aJaHHBIX B ommuax: min color, 1/3 color, 2/3 color u max color.
3navenre Constant ycraHaBiMBaeT OJMHAKOBOE 3HaueHWe MBeTa (ommus COlOr) mmst Bcex
rpadukoB. 3HaueHne Random 3ajiaer cirydaiiHbie [[BeTa BceM rpaduKam.

Onmwmst Line mo3BosisieT 3a1aTh ONMPEACIICHHBIN [[BET /IS COCTUHHUTEIBHBIX JTUHUN TrpaduKOB.
[Tpu OTKITFOYCHHOM OMIMK UCTIOIB3YETCS IBET U3 MAIMTPBI, HHAYE MCIIOJIB3YeTCs 3a7anHoe B Line
3HAYEHHE IIBETA.

Omnuus Pointer mo3BossieT 3amaTh ONMPEICICHHBINA IBET s 3aJMBKH yKa3zareseil rpaduKoB.
[Tpyr OTKJIFOUEHHOW OIMIMU KCIOJB3YETCS I[BET W3 MAJUTPhI, WHAYE HCIOJIB3YeTCS 3aJaHHOC B
Pointer 3nauenue nsera.

Onuus Border mo3Bossier 3a1aTh OMpeNeICHHbBIH 1BET I OOBOJKH yKasarened rpadukoB.
[Tpr OTKJIFOUYEHHOW OMIIMK MCIIONB3YETCS IBET W3 MATUTPhI, WHAYE HCIOJB3YETCs 3aJlaHHOE B
Border 3nauenue 1sera.

Knormka [Options] BeI3bIBaeT quaior HaCTpOWKH rpaduka.

Knomka [Default] ycranapnuBaeT HacTpoiiku rpaMKOB paBHBIMH 3HAYEHHSIM TI0 YMOTYaHUIO.

Penaxkrop rpaguxa
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Puc. 57 OxHo penaktopa rpaguka

PenakTop mnpemHa3HaueH A HACTpPOMKHM BHemIHero Buia rpaduka. Ero MoOXHO BBI3BaTh
IICTYKOM MPaBOi KHOMKH MbIIIU ¢ Hakaroi kinapuiied [SHIFT] na rpaduxe.

Brutagka Format conmepxuT HacTpOWKH COCTUHHUTENBHBIX JIMHUHA rpaduka.

Kuornka [Border] BoI3biBaeT quaior HACTPOMKH MapaMeTPOB COSTMHUTEIbHBIX JIMHUI rpaduka.

Kuomnka [Color] Be3siBaeT quanor BeiOOpa 1Beta rpaduka.

Kuomnka [Outline] Bei3bIBacT quaaor HACTPOMKHU MapaMeTpoB OOBOJIKKA COCTUHUTEIBHBIX JIMHUH
rpaduxka.

Bxuagka Point cogepskut HacTpoiiku ykasatenei rpaduka.

Omust Visible mo3Bosnsier mokas3arh/CKpbITh yKa3atenu rpaduka.

Onuus Style ycranasnuBaer ¢popmy ykazatesis.

Omnuus Error gates mo3posseT oToOpaXkath JTOBEPUTENIbHBIC MPEACTbl TOUYKU U3MEPEHHUS, €CITH
TaKOBBIE 33/1aHBI.

Omust Width 3aaer mupuny ykasarens B eIMHHIAX YKpaHa.

Omnuus Height 3aaet BeicOTy yKa3artens B €MHHUIAX SKPaHA.

Krnomnka [Pattern] Bei3siBaer auanor BeIOOpa mapamMeTpoB 3aIMBKH YKa3aTels.

Knormka [Border] Bei3biBaeT nuanor HaCTpOHKHU MapaMeTpoOB 0OBOJISIICH JTMHUN YKa3aTels.

Bxknanka Marks comepkut HacTpoiKu NOANUCEH K yKazaTelsiM rpaduka.

Bknanka Style.

Omrwms Visible mo3BossieT moka3aTh/CKPBITH MOAMUCH K YKa3aTelsaM rpaduka.

Onuust Draw every mo3BojsieT pHCOBAaTh KaXIYH BTOPYHO, TPEThIO W T.J. MOJIHCH B

3aBUCHUMOCTH OT BLI6paHHOF0 3HA4YCHUI.




Omnuust Angle onpenernseT yroi MoBopoTa TEKCTa MOIHUCEH K yKa3aTelsM.

Onuust Clipped ycranaBnuBaer, cieyeT Jid pUCOBaTh MOANUCH K YKa3zaTelro, €CIH OHa
BBIXOJIUT 3a 00J1acTh rpada.

Bknagka Arrows ciy>xuT Ul HACTPOMKHM BHEIIHETO BHJA CTPENKH WAYIICH OT MOJIIHCH K
yKa3arelto.

Knormka [Border] Bei3biBaeT auajior HACTPOHKH MapaMeTPOB JIMHUU CTPEIIKH.

Omnuus Length 3amaet 1ymMHy CTpenkH.

Ommust Distance 3agaer paccrosiHie MeX/y HAKOHCUHHKOM CTPEJIKM M yKa3aTeneM rpaduka.

Bxknagka Format copmepxutr rpaduueckrne HACTPOWKM Ui PaMKH BOKPYr HOANUCH K
yKa3arelto.

Kuomnka [Color[ Be3biBaeT quasor BeIOOpa 1[BETa 3a1HETO (OHA pAMKH.

Knomnka [Frame] Bei3biBaeT quanor HaCTPOWKHU JIMHUH PAMKH.

Omuust Round frame mo3Bossier 0ToOpaxaTh paMKy ¢ 3aKpYIJICHHBIMU YTIIAMH.

Omnmumst Transparent ycranaBnuBaeT nmpo3payHblii JOH HAIHCH.

Bxnanka Text:

Knornka [Font] Bei3biBaeT quanor HaCTpOMKM mpudTa Ui MOANUCEH yKa3aTenen.

Kuormka [Outline] Bei3bIBaeT muanor HACTPOHKHU JTHHUN 00BOIKH OYKB MOITHCEH

yKa3aTeseu.

JlnaJior mpeaBapuTebHOr0 mpocMoTpa nevatu (Print preview)

Jlnamor TpeaBapUTEIBLHOTO MPOCMOTPA MEYaTH MOXKET OBITh BBI3BAH B TJIABHOM MEHIO
nporpammbl File/Print preview. Takxke oH JOCTYIEH MO JABOWHOMY IICTYKY MBIIIK B 00JaCTH
r000r0 00beKTa Iporpammel. [Ipu oOpaiieHin K 1aaory B IIIaBHOM MEHIO JOCTYITHO JIBE OMIHH:

Omust Station mpeaHasHadeHa sl TIeYaTH KPUBBIX 30HAUPOBAHUS M MOJICITH JUIs TEKyIIeH
craniuu (puc.58). [Mapamerpbl Momenu OTOOpakarOTCs B BUAE TaONHMIBI, coaepaiieidl HoMep,

3HAYCHHUC YACIBbHOI'O COIIPOTHUBIICHUSA, MOIITHOCTDH U FJ'IY6I/IHy 3aJICTraHuA BerHeﬁ KPOMKH CJIOs.




x

Frinter:  CutePDF ‘writer ﬂ Setup... | FBrint W print as metafile Save |

2\

Zond software
Example of station

Print preview

Puc. 58  Oxkmno Print preview/Station

Omuust Section mpeaHa3HaveHa IS IEYaTH Te0AICKTPHYECKOro paspesa (puc. 59).

Printer.  HP Deskiet 1510 series | Setup... Print [V print as metafile Save

Zond Software

Example of cross section
for print preview

Puc. 59  Oxkmno Print preview/Section

Jlns nepemenieHus: 00bEKTa MeYaTH MO JUCTY UCIIOJIb3YHTE JIEBYIO KHOIIKY MBIIIH.

B ritaBHOM MeHI0 okHa Print Preview pacrnonokeHsl Clieyomne KHOMKA

Zond geophysical software




[Print]: BeiOOp mpuHTEpa ais medaTH. B OTKpBIBaroIIeMCs MEHIO MOYKHO BBIOpAaTh OIHMH W3

HaCTPOCHHBIX IIPUHTEPOB.

Setup...

|

- KHOIIKA HACTPOWKH meyaTH. B OTKphIBaromeMcst OKHE MOKHO BBIOpPATh pa3Mep H

OpHUEHTaIUI0 OyMaru, CBOMCTBA IeYaTh, KOJIMYECTBO CTPAHHMIL Ha JIUCTE U IPYTUE MapaMeTphl.

:

FErint
- C IMOMOMLIbIO 3TOU KHOIIKH, IIOCJIE€ HU3MCHCHHA HCO6XOI[I/IMBIX nmapaMeTpoB,

MOJXHO OTIIPABUTb PUCYHOK Ha II€YATh.

Save . .
- coxpanenue B bitmap files.

v print az metafile
- OTHpaBI/ITb Ha 1e4yarb njin COXpaHI/ITB I/I306pa)K€HI/Ie B BeKTOpHOM BHUJIC.

KBazmparsl B BepxHeW uacTH JMCTa NpeAHA3HAYEHbl Ji IMedyaTeil, MITaMIIOB WU 3MOJieM
kommnanuu. llenkHuTe nMpaBoil KHOMKON MBIIIK MO KBaJIpaTy U B MOSBHUBIIEMCS OKHE BhIOEpUTE
pacTpoBoe H300pakeHHe, KOTOpOoe HeoOXOIMMO BCTaBUTh. Pa3mepbl KBaapata MOTyT OBbITh
W3MEHEHBI IPU MOMOILH MBIIIIH.

B HmwxkHel yacTu JHCTa pacmloiokeHa peaakTupyemasi tadbmuima. Jjis Toro ytoObl 100aBUTH
TEKCT HaKMUTE MPAaBON KHOIMKOW MBIIIK B 00JacTH TaOJHIBI U B MOSIBUBLIEMCS OKHE Habepute

HeoOXoauMbIli TeKCT. Takyke MOKHO COXpaHHTh Bce Kommentapuu B table files ¢ momormisio

H =

HaXXaTuA Ha KHOIIKY , WJIK 3arpy3UuThb YK€ COXpaHéHHBIe HaANMCH, HAXKAaB HAa KHOIIKY .

I'eosiornyeckuii pegakTop paspe3on

JInst  TOCTPOCHHUSI  Teoyioro-reousnueckoid  momenud  (MPOBEACHHS — TE€OJOTHYCCKOM
UHTEPIIPETAllMK) CIY)XHT OKHO pemakTopa reosnorudeckord wmoxenu Geological editor,
BbI3bIBaEMOe ¢ momomipio Menio Options / Geological editor. Pemakrop mo3BonseT B
WHTCPAKTUBHOM PEXHUME CO3/IaTh I'€OJOTHYECKYI0 MOJICb Ha OCHOBE TEKYIEH MOJENTH MPOCKTa,
CKB@XWHHBIX JaHHBIX, MAHHBIX JPYIUX MPOrpamMM makera ZONd © anpuOpHON pacTpoBOif
uHOpMaIMK; pacredyararh MONyYeHHBIE pa3pe3bl B 3aJaHHOM Maciitabe, COXPaHUTh H
IKCIIOPTUPOBATH PE3yJIbTATHL.

[Ipu BBI30BE OKHA PEIAKTOpA TEOJIOTHYECKON MOJENH B HEell 0TOOpakaeTCsi TEKyIash MOJEIb

npoekTa (puc. 60).



";: b@u
File Opticns
| | 2| @@ =F ] QSN2 9]

50 100 150 200 250 300 350 400 450 500 550 600 650 70O 750 200 250 900 950 1000 105011001150 12001250 1300 1350 1400 1450  Xm

1039.19 180,93 "Delete line node” mode. Use right-click to remove node of line A

Puc. 60  OxHO penakTopa Mo/Je/IH Mepex HA4aJa0M PadoThl

Jlia npoBefieHNs Te0J0rMYeCcKOM MHTEpNpeTaluy Ha MaHeI UHCTPYMEHTOB IPELyCMOTPEHBI
nBa HaOopa KHOTOK: OAMH INpeaHa3HaueH /IS CO3/aHUs TOJIMTOHAIBHBIX Tel (C BO3MOXKHOCTBHIO
pPeAAKTUPOBAHUS KPAIoB, 3aJIMBOK, CTUJIS TPAHMIl U T.I.), IPYrod — JJii PUCOBAaHUS Ha pas3pese
OTHENbHBIX JUHUA. OHM MOTYT MCIONB30BaThcAd Ui OOO3HAYEHMS HEKOTOPBIX 3JIEMEHTOB
re0JIOTMYECKOr0 CTPOEHHUs (HampuMmep, IJIOCKOCTeH TEeKTOHWYECKHUX HapyLIeHWH) WIH B LEIOM
NOBBILIATH HAMJISIHOCTh HHTEPIPETALMIOHHOTO pa3pesa.

HHCTPYMGHTBI JUIA CO30aHus MOJIMTOHAJIbHBIX TCII.

J106aBUTH MOJIHUTOH. @ Y nanuTe NOJIUTOH.

CO3I[aTB HpPICOCI[PIHeHHBIﬁ ITOJIMT'OH. OTCOCI[I/IHI/ITB IIOJINTOH.

[TepemecTUTh CBSA3aHHBIE MTOJUTOHBI. Jl06aBUTH TOUKY.

HepeMeCTI/ITB IIOJIMT'OH. HepeMeCTI/ITB 4aCTb IIOJIMTOHA.

4 4|8 O B &

w
yZ[aJ'II/ITB TOYKY. ";%t" PaB'Be)II/IHI/ITB CBA3AHHBIC TOYKHU.
B

[lepemecTuTh TOUKY. OObeTUHUTH TOYKH.

HMHCTpYyMEHTHI )11 CO3JJaHUS] JIMHUM:

\t. ‘ Co31aTh JUHUIO. \'\ [TepemecTuTs y3em.

\T\ VYV nanuTe JIMHUIO. "\\t 3aMKHYTh TTOJIMJIMHHUIO.
. ,\t

\'\ [lepemecTuTh TUHUIO. . | 3aMKHYTb TOJUJIHHHUIO.

Zond geophysical software



=y JloGaBUTH y3el. }a-{ CoxpaHUTh U3MEHEHUE.

\R VY nanuth y3ei. “) | | Or™meHa.

[Ipumep CO3AaHHON T€OJOrMYECKOM TeOdICKTPHUSCKOTO pa3pe3a W CO3JaHHOW Ha €ro OCHOBE
reOJIOTMYECKON MOJICII TpejcTaBieH Ha pucyHke Hmwke. IIynkt mento File/Remove picture
NO3BOJIICT yOpaTh TOMIOXKKY — pa3pe3 IapaMerpa, Ha OCHOBE KOTOPOTO IPOBOJHUTCS
uHTepperanus (puc. 62).

C momomipro myHkta MeHiO File/Save section MoxHO coxpaHuTh pe3yibTaT B (hopmaTe *.SeC
JUIs paboThl B IPYTUX Mporpammax makera Zond wid B BUE PacTpOBOro uzoOpaxkeHus. [TyHKT
merro Options/Model setup no3Bosisier yctaHaBIMBaTh MACIITa0 M300PAKEHUS JIJIs1 SKCIIOPTa HITH
neuaru (File/Print preview).

Open section — mo3BosisieT 3arpy3uTh (haisn moaoxku (rpaduueckoe H300paKeHHE).

Save section — mO3BONSET COXPAHHUTh TEKYIIYIO TI€0JOro-reopu3nyecKyro Mojeidb B
rpaduueckom gopmare.

Mento Options okuna Geological editor conepxur cienyronye GyHKIHH:

Automatic scaling — BKJIFOUUTH PEXKUM aBTOMATHUYCCKOH HACTPONKH MAcIITa00B H300pasKeHHS.

Model setup — BeI3BaTh TUAIOT HACTPONKH 00TACTH IPOCMOTPA MOJIEIIH.

Delete all poly — ynanuts Bce 311eMEHTBI T€0JIOTHYECKON MOJICIIH.

Output settings — BbI3BaTh AMAIOT HACTPOWKHU ITAPAMETPOB IKCIIOPTHPYEMOTO HU300PAKCHUSI.

9 cooy e I = Ar
File Options — -
i ] SR A A B A NS

R

e e

50 100 150 200 250 300

[1526.55 -306.26 "Add sub-polygen to other” mode. Use left-click for adding point to polygon, right-click to close polygon
|

Puc. 61 OxHO pegakTopa MojeJH: pa3pe3 CONPOTHBJICHHA W TIe0JOrHYecKast
HHTepnpeTanus.
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File Opticns
okl [ol il il o R A A A RS RS ANER

o

O @ ®

bazement

S0 100 150 200 250 300 350 400 450 SO0 S50 600 650 700 750 800 850 900 950 1000 10501100 1150 12001250 1300 1350 1400 1450  Xm

-3.79158.72 "Add sub-polygen to other” mode, Use left-click for adding point to polygon, right-click to close polygon

Puc. 62 OxkHO penakTopa Mojae/u: reosoro-reogpusnyeckuii paspes mo pesyJjbTaTaMm
HHTEPIpeTALUH.

Jluanoz nacmpoitku napamempos noauzona

JlaHHbIN AMAIOr MCHOdb3yeTCs U HAaCTPOMKUM pPa3sHOOOpA3HBIX MapaMeTpoB IOJIUTOHOB, U

BBI3BIBACTCs HBOfIHBIM HICTYKOM MBIIIH IO UHTCPECYIOIEMY ITOJIMTOHY.

Body parameters @
[ Calor
[ Pen
| Patem

Apply | Az default| Cloze |

Puc. 63  JImajor HacTpoiiku mapaMeTpPoOB MOJUIOHA

Knomka [Color] — Be3bIBaeT auanor BeIOOpa 1BETa 3aJIMBKH MoJaUroHa. Eciu onmus BKIIOYeHa,
TO BBIOpaHHBIH 1IBET OyJET HCIOIB30BAH BO BCEX MOJIMTOHAX MOJIEIH.

Knomka [Pen] — BbI3bIBaeT quajgor HaCTPOWKK MapaMeTPOB TPaHUIIBI MONUTOHA. Eciu omust
BKJIIOUEHA, TO BBIOpPAHHBIE MMapaMeTphl OyIE€T UCIOJIB30BaH BO BCEX MOJUTOHAX MOJIEIH.

Knomka [Brush] — Be3bIBaeT quanor HACTPOWKHM MapaMeTpOB 3aTMBKH MONUTOHA. Ecin ommms

BKJIIOYCHA, TO BLI6paHHBIC napamMeTpbl 6y,[[eT HCIIOJIB30BaH BO BCECX INOJIHUIOHAX MOJCIIN.



Knomka [Gradient] — BbI3bIBaeT AMAIOr HACTPOMKH IMapaMeTpPOB T'PAJAUCHTHOW 3aJMBKH
HIOJIMTOHA.
Knomnka [Font] —3amgaer mapamerps! mpudTa s MOAMKUCH.

Hixe PacCIoIOKEHO I10JIE, IIOANINCh U3 KOTOPOIo 6y,Z[CT 0T06pa}KaTBCH Ha ITOJIMT'OHC.




IIpuioxenue 1. @opmar ¢aiijia JTaHHBIX JTUTOJOTHH

Jlutonornyeckue KOJIOHKU XpaHiTcs B Qaiinax onpeaenaeHHoro ¢opmara. [leporil Tan ¢aiinos
¢ pacupenueM tXt — 3To COOCTBEHHO JTUTOJIOTMUECKHE TaHHbIE.

[pu coznanum Qaiina ¢ JIUTONOrnYecKor HH(pOpManneil MCHOoIb3yeTCs CIEAYIOmas CTPYKTypa
daiina:

[lepBasi KOJIOHKA COACPIKUT TIYOMHY (OT MOBEPXHOCTH 3€MJIM) JUTOJIOTMYECKOTO TOPU3OHTA.
Bropyro KOJIOHKY cieayeT 3amojIHUTh HyISIMU. TpeTuil cTonbern HBeT cIos Ha JUTOJIOTUYECKON
KOJIOHKE. YeTBepThIii CTOIOCI] TUI Kparla Ha JINTOJIOTHYECKON KOJIOHKE.

Hiwke mnpuBeneH CHHCOK M3 TEPBBIX 23 KpammoB, KOTOPbIE MOXHO HCIIOIB30BaTh, IPU

CO3JIaHUM JTUTOJOTHYSCKON KOJIOHKHU.

R :ﬂ* # 28::::13
FE R R EEE)
P 3 N EREEEE)

Huxe npusenen npumep ¢aiiina TMTOIOTHIECKUX JaHHBIX.

01013 Kpoaius 1 cios
41013 Topomsa 1 cnos
41019 Kposmus 2 cios

11 10 19 IMoxomBa 2 cios
111027 Kposmus 3 ciost
16 10 27 IMomomBa 3 cios

Bropoii Tun daitnos (pacupenue *.crt) — ynpapisromunii daiin, yka3pIBaroIIid THIT JaHHBIX H
coco0 otoOpaxenus. Jlamee cnemyer omucanume cTpykTypsl (aiima CRT mins oroOpaskeHUs

JIATOJIOTHYCCKUX JAHHBIX JJIA IIPOHU3BOJBHOI'0 KOJIMYCCTBA CKBAXKUH.

2280.txt I[TepBas cTpoka - M (aitna ¢ TaHHBIMHU KapoTaXka WIIH JIUTOJIOTHH
ckB2280 Bropas crpoka - [Tonnuck ckBakuHbl (Oy1eT 0TOOpaXaThCsl HA CKBAXKHUHE)
182210100 TpeTsst CTpOKa COAEPKUT YIPABIISIOLIME TAPAMETPBHI -

3anuce 18 — koopauHATa CKBOXKMHBI HA TIpOQUIIE.
2 - mupuHa U300pakeHus (B MPOIEHTaX OT UIMHBI Mpoduist, 00bryHo 1 - 20).
2 - Tan oToOpaXkeHus naHHbIX 0 - 3.

0 - kapomasicuvie Oannvie (6 ude epaghuxa);



1 - kapomaoicnvle Oannvle (UHMEPNOIAYUOHHAA YBEMOBASI KOJIOHKA) Ol OMOOPAXCeHUs OAHHbIX
UCNONL3YVEeMCsl Y8eMo8as WKALA pa3pesda;

2 - UMONOSUYECKAs KOIOHKA,

3 - KapomasicHvle OaHHble (Y8eMHAS KOJOHKA) Yeema omoopaicaemvlx OAHHbIX COOMBEMCMEYIOM
wiKane mMooenu, yeem Ha KoJOHKe 8blOUpaemcs 6 COOMEemcmaul co 3HaueHuemM Y8emosol WKaubl
MOOeNU,

1 - [TapameTp HOPMHUPOBKH JAaHHBIX KapOTaKHBIX quarpamm 0 - 2

0,1 — 0252 6cex Oannbix ucnoab3yemcs 0OWULL MUHUMYM U MAKCUMYM,

1,2 - sbivecmob u3 Kaxncoou KapomasicHoU Ouazpammsl ee cpedHee 3Ha4eHue,

0 - Nugekc meroma kapoTaxa (eciu HeoOXoauMo OToOpakaTh OJHOBPEMEHHO HECKOJIBKO THIIOB
KapoTa)ka, CJIeIyeT BBECTH HMHJIEKCHI JJs Kaxkaoro u3 merozoB) 0 — n-1, rme N — KOJIWYECTBO
METO/IOB.

1 - et rpaduxa.

0 - Macmtab gansbix orapudmudeckuii 0, muHeiHbIH 1.

0- BepTI/IKaJII)HOC CMCIICHHUE CKBAXXWHbI OTHOCHUTCIIBHO 3€MHOM IMOBCPXHOCTH.

3246.txt OTKCaHUE CIENYIOIIeH CKBaKUHBI Ha Tpodue
ckB3246
1022210100



I[OHOJIHI/ITCJIBHLIC MaTCpPHAJIBbI.

Buneoypoku Ha kanase youtube:
https://www.youtube.com/channel/UCGtprl1Zkc9CsLfiuz4VvmQ?view as=subscriber

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

JleMOHCTpaIMOHHbIE MPoeKThbI ZoNd:

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

IIporpamma He padoraer ¢ USB noursiom:

e JlpaiiBep [OHIVIa HE YCTAHOBJIEH WM YCTAHOBJIEH HE KOppekTHo. Ha HekoTopbIx
cucremax JoHrI ompenensercs kak HID ycTpoiicTBo mpaBuiabHO W HET HEOOXOAMMOCTH
YCTaHABJIMBATh JIpaiBEp, HO HAa HEKOTOPBIX HET M €r0 HYKHO yCTaHOBUTb. CChLIKa UL
ckaumBaHusi  jpaiiBepa:  http://senselock.ru/files/senselock_windows_3.1.0.0.zip. B
JHMCIIETYepPE YCTPOMCTB JIOHTI IOJDKEH mosiBUThes Kak “Senselock Elite”.

e 3akoHUWiICS Nepuoj, OecIulaTHBIX OOHOBJIEHMH. B 3TOM cilydae HYKHO HCIOJIb30BaTh
MOCJIETHIOI PabOTAIOIIYI0 BEPCUIO MU TPHOOPECTH JOMOJIHUTEIbHBIE 2 T0J1a OOHOBJIECHUH.
e lHoraa npu nepekirodyeHnH JoHTIa B peskxuMm HID, cucrema mMoeT He pacno3HaTh €ro,
kak HID ycrtpoiictBo. B 3TOM ciyyae HE0OXOAMMO MEPEKIIOYUTH €r0 0OPaTHO B PEXHUM
USB ¢ nomouipto HEOOJBLIOrO MPHUIIOKEHUS KOTOPOE MOXKHO CKadaTh IO CleAyrolei
cceuike  : http://www.zond-geo.com/zfiles/raznoe/SenseSwitch.zip ~ “senseswitch.exe”

3amyckaetcst u3 cmd KoMaH0i: senseswitch.exe usb.



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

