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Ha3zHayeHue ¥ BO3MOKHOCTH NPOTrPaMMBbI

[Tporpamma ZondIP1D mnpeanasHaucHa sl OJHOMEPHOM HWHTEPNPETAlUU MPOGUILHBIX
JAHHBIX PA3IUYHBIX MOAW(UKAUI BEPTHKAIBHOTO 3JIEKTPUUYECKOTO 30HIUPOBAHMSA. Y TOOHBIN
uHTeppeiic W IMPOKHE BO3MOXKHOCTH MPEICTABICHHUS JaHHBIX MO3BOJSIOT MAaKCHMAJIBHO
3¢ (PEeKTUBHO PEeLINTh MOCTABICHHYIO T'€0JIOrMUECKYIO 3a1auy.

[Mporpamma ZondIP1D mnpencraBnser ynoOHBIA — ammapar JUis  aBTOMAaTHYECKOH |
M0JIyaBTOMATHYECKOW (MHTEPAKTUBHOM) MHTEPIPETAUN MPOQMIBHBIX JAaHHBIX U MOXET OBITH
ucnonb3oBaHa Ha [IBM  PC-coBMecTUMBIX MEpPCOHATIBHBIX KOMIBIOTEPAX C OMNEpPalMOHHON
cucremoit Windows.

MeToa BEepTUKAIBHOTO 3JIEKTPUIECKOTO 30HAUpoBaHus (BD3) sBisieTcss OHUM U3 CTaperImx
METO/IOB 3JeKTpopa3Benku. l[lepBbie mpumeHeHuss meroma oTHocsaTcs kK 20-m r.or. XX Beka.
CpaBHuTenbHasg MPOCTOTa U HAMISIAHOCTH BO3 mpuBesia K €ro mMPOKOMY PaclpOCTPAHEHUIO U
Pa3BUTHIO BO BCEM MHpE.

Ha cerogusmHuii AeHbp 5SIEKTPUYECKHE 30HIMPOBAHUS OCTAIOTCA OJHHUM U3 CaMbIX
MPUMEHSAEMBIX 3JIEKTPOpa3BeouHbIX MeTon0B. Ha ocHoBe BD3 paspabotanbl u npyrue
COBPEMEHHBIC TEXHOJIOTUM — HampuMep, O3JeKTpoToMorpadus, Oa3upyrompecs Ha TeX Ke
MPUHIIMIIAX, YTO M IS «KJIACCHYECKUX» IIEKTPUUECKUX 30HAUpoBaHMN. OJIHUM U3 OCHOBHBIX
TpeOOBaHUI K MPUMEHEHHUIO re0(PU3MUECKUX METO/OB SIBISETCS KOHTPACTHOCTh MO (PU3NYECKUM
CBOICTBaM 00BEKTa H3Y4YEHHUs] OTHOCUTENbHO BMemlawoomend cpenasl. s snexTpopasBeaku
METO/JaMH COTNPOTHUBJICHUH, K KOTOPbIM OTHOCUTCS BO3 — 3TO 03HayaeT, 4To M3y4aemblii OOBEKT
(Teno, cioil, miAacT W Mp.) JODKEH 3aMETHO OTJIMYAThCi MO YACIbHOMY JIIEKTPUUYECKOMY
CONPOTHUBJICHHUIO OT BMenaronux mopoa [MI'Y, 2007].

VnenbHoe »snexkTpuueckoe comnportusieHue (YIC), usmepsemoe B omMmerpax (Omm),
XapaKTepU3yeT CHOCOOHOCTh MOPOJI OKa3bIBATh AJIEKTPUUYECKOE CONPOTUBICHHE IMPOXOKICHHUIO
TOKa U SIBJISETCS HanOoJee YHHUBEPCAIbHBIM 3JIEKTPOMArHUTHBIM CBOMCTBOM. OHO MeEHseTcs B
TOPHBIX MOPOAAX MU pydax B OYEHb IIUPOKUX Ipelenax: OT 10® 1o 10" Omm. Jlns manGonee
pacrpoCTpaHEHHbIX 0CAJ0YHBIX, U3BEPKEHHBIX U MeTaMop(uueckux ropHbix nopoa ¥YIC 3aBucuT
OT MHHEpAJIbHOTO COCTaBa, (PU3MKO-MEXAaHWYECKMX U BOJHBIX CBOMCTB TOpPHBIX THOPO/,
KOHIIEHTpAllUU COJIe B MOJ3EMHBIX BOJAaX M B MEHbIIEH Mepe OT MX XMMHUYECKOro COCTaBa, a
TaKXKe OT HEKOTOPbIX JpYyrux (akTopoB (Temmeparypbl, TIJyOMHBI 3ajeraHus, CTENEeHU
metamop¢usma u ap.) [ XmeneBckoit, 1997].

VY aenbHOE 3J1eKTPHUUECKOE COTPOTUBIIEHUE MUHEPAJIOB 3aBUCUT OT UX BHYTPUKPHUCTAJUINYECKUX
cBsazeil. /st  MMHepanoB-AMAIEKTPUKOB  (KBapl, CIIOABI, T[OJEBbIE MIMAaTbl W Jp.) C
IIPEUMYIIECTBEHHO KOBAJIEHTHBIMH CBS35IMU XapaKTEPHbI OYEHb BBICOKUE COIPOTUBIICHUS (10% -

10" OmM). MuHEpabI-IONYIPOBOIHUKY (KapOOHATHI, CYTb(haThI, TATOMIBI U JIP.) HMEIOT HOHHBIE



CBSA3U U OTJIMYAKOTCS BBICOKMMH COIPOTUBIICHUSMHU (10* - 10° Omm). TnumuCTBIE MHUHEpAJIbI
(TUAPOCITIONIBI, MOHTMOPWJIZIOMOHHUT, KAOJIMHUT U Jp.) 00J1a1al0T MOHHO-KOBAJIEHTHBIMU CBSI3IMHU
U BBIAEIISIOTCS JOCTATOYHO HU3KUMHM CONPOTUBIICHUSMHU.

Pynuble MuHepansl  (caMOpOJHBIE, HEKOTOPbIE OKHCIBI) OTJIMYAIOTCA  DJICKTPOHHOM
IIPOBOAMMOCTBIO M OYEHb XOPOILIO IPOBOAAT TOK. IlepBble ABE Ipynmbl MUHEPAIOB COCTABIISIOT
">xecTKUi" cKeneT OOJIBIIMHCTBA TOPHBIX MOPOoJ. [ IMHUCTBIE MUHEpANIbI CO3AAI0T "MIaCTUYHbIN"
CKeJIET, CIIOCOOHBIM aJcopOMpoBaTh CBA3aHHYIO BOAY, @ HOPOABI 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 npu BbeicOkOM o0mei MmuHepamuzauuu a0 1000 OMM npu HU3KOM MUHEpaIu3aluu.
XUMHUYECKUI COCTaB PACTBOPEHHBIX B BOJE COJIEH HE UIPAaeT CYLIECTBEHHOM poJ, MO3TOMY IO
JAHHBIM 3JIEKTPOPA3BEIKU MOXHO CYIUTh JHUIIb 00 oOmield MHUHEpaau3aluyd MOA3EMHBIX BOI.
VYenbHOE 3IEKTPUYECKOE CONPOTHUBIIEHHWE CBSI3aHHBIX BOJ, aJCOPOMPOBAHHBIX TBEPABIMU
YacTULIAMU MOPOJbl, HU3K0E U Majio MeHsercs (oT 1 1o 100 Omm). D10 00BsACHAETCS JOCTaTOUHO
HOCTOSIHHOW ux MuHepanuzauueil (3-1 r/m). CpenHsis MHHepanu3alus BOJ MHUPOBOTO OKeaHa
paBHa 36 1/11.

Tak kak mopoBas Boja (CBOOOAHAs W CBsI3aHHAs) OTJIMYAETCS 3HAYUTEIHHO 00Jie€ HU3KUM
YAEIbHBIM 3JIEKTPUYECKUM COINPOTHUBIECHUEM, YEM MHUHEpalIbHBIH CKeJleT OOJIbIIMHCTBA
MHUHEpaJIOB, TO COINPOTHUBICHUE TOPHBIX MOPOJ MPAKTHUUYECKH HE 3aBUCUT OT €r0 MUHEPAIBbHOTO
COCTaBa, a ONpEleNsIeTCs TAKUMHU IapaMeTpamMHu IOpOJ, KakK IMOPUCTOCTh, TPEIIMHOBATOCTD,
BOJIOHACBHIIIEHHOCTh. C MX YBEJIMYEHHWEM COINpPOTUBICHHE MOPOJ YMEHBIIAETCS 3a CYEeT
YBEJIMYEHUSI MOHOB B MOjA3eMHON Boje. IloaTomMy 31eKTponpoOBOAHOCTH OOJBIIMHCTBA MOPOJ
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 CKAauKOM, TaK KakK CBOOOJHAasl BOJAa CTAHOBHUTCS MPAKTHYECKH H30JSTOPOM, a
AJIEKTPONPOBOJIHOCTD OINPEAEIAETCS JMILb CBSA3aHHOM BOJOW, KOTOpas 3amMep3acT NpU OYEHb
HU3KUX TeMIepaTrypax (HHUxe -50° Q). Bo3zpacranue conpoTHBICHMN NpPU 3aMEp3aHUU Pa3HBIX
MOPOJI Pa3IMYHO: B HECKOJIBKO pa3 OHO YBEIMYMBAETCS Y TIUH, 10 10 pa3 - y CKalbHBIX MOPO/, 10
100 pa3 - y cyrinuakoB u cyneceit u 10 1000 u Gosee pa3 - y IecKoB ¥ Tpy0000IOMOYHBIX TIOPOI.

HecmoTpst Ha 3aBHCHMOCTD YZIEIBHOTO CONPOTHUBIEHUS OT MHOXKECTBa (PaKTOPOB M IIMPOKUI
IUana3oH WM3MEHEHMs Yy pa3HbIX IOpOJA, OCHOBHBIE 3aKOHOMEpHOCTH YOC yCTaHOBIIEHBI
JIOCTaTOYHO 4eTKO. M3BepkeHHble U MeTaMOp(pUYECKUE MOPOJbl XapaKTEPU3YIOTCSI BBICOKUMH
conpotuBieHusMu (ot 500 1o 10000 Omm). Cpenu 0cagouHBIX MOPOJ BHICOKHE COMPOTHBIICHUS

(100 - 1000 OmMM) y KaMEHHO#M COJIM, THUIICOB, U3BECTHIKOB, MECYAHUKOB U HEKOTOPBIX JPYTHUX.



OO6n0MOUHBIE OCAJOYHBIE TOPOABI, KaK MpPaBWUIO, MMEIOT TeM OOJIbIlIee CONPOTUBICHUE, YeM
OoJblIe pa3Mep 3epeH, COCTABIIIOMINX MOPOY, T.€. 3aBUCAT MPEXKIE BCEro OT MIMHUCTOCTH. [Ipu
nepexoJe OT INIMH K CYTJMHKaM, CyIecsiM M IEeCKaM YJAEJIbHOE CONPOTUBICHUE U3MEHSETCS OT
JI0JIEW W TEPBBIX €IWHUIl OMMETPOB K IEPBBIM JI€CATKAM M COTHSIM OMMETPOB [XMEIEBCKOM,
1997].

CriocoOHOCTH OPOI MOIAPU30BATHCS, T.€. HAKAIIMBATH 3apsi/l IPU MPOIYCKAaHUH TOKa, a 3aTeM
pa3psKaTbes TOCHE OTKIIOUEHHUS STOr0 TOKA OICHMBAETCS KOA(PQPHUIMEHTOM IOJISPHU3yEMOCTH.
BenuuuHa m BbIUKCISETCS B NPOLEHTAX KaK OTHOLIEHUE HANPSDKEHUS, KOTOPOE OCTaeTcs B
U3MEPUTENIbHON JIMHUM 10 MCTEYEHHM OmpeleneHHoro Bpemenu (o6bruno 0,5-1 ¢) mocne
pa3MbIBaHMS TOKOBOM LIETIM K HAIIPSDKEHUIO B TOM )K€ JIMHUU MIPU MPOITYCKaHUH TOKA.

Tonapuzayus - 3TO CIOKHBIM 3JIEKTPOXUMHUYECKUM IIPOLECC, MPOTEKAIOUINI IPU MPOIYCKaHUU
gyepe3 MOpoAy MOCTOSSHHOTO WM HU3KOYacTOTHOro nepemeHHoro (o 10 I'm) Toka. HanGombimeit
MOJIIPU3YEMOCTBIO OTIMYAIOTCS PYABI C AIEKTPOHHOM MPOBOJAUMOCTBIO (CyNb(uIbl, Cyabhocomy,
HEKOTOpbIE CaMOPOJHBIE METaJUIbl, OTAENbHbIE OKHCIBL, rpadur, anTpauut). [Ipupoma 3Tux
noreHuuanoB BII cBsizaHa ¢ Tak Ha3bIBAEMON KOHUEHTPALMOHHON U 3JICKTPOJIHOW MOJsIpU3aluen
pynHbix  muHEpanoB. Koaddummentsr monspusyemMoctrn a0  2-6%  HaOmomamoTcs  Hal
OOBOJHEHHBIMU PBIXJIBIMH OCaJI0YHBIMU MOPOJAaMHU, B KOTOPBIX MMEIOTCS TJIMHUCThIC YACTHIIBI.
[TonsspuzyemocTs uX o0ycnoBiieHa Ae(opMalisIiMi BHEIIHUX OOKJIAOK JIBOMHBIX 3JIEKTPUUECKUX
CJIO€B, BO3HMKAIOUIMX HAa KOHTAKTE TBEpAON U KUAKOM (a3bl. BOJBIIMHCTBO W3BEPKEHHBIX,
METaMOp(OUYECKUX W  OCaZOYHBIX IOPOJ, HACHIIIEHHBIX MHHEPAJbHOH BOAOH, ciabo
noJIIpu3yroTCs [ XMeneBckoit, 1997].

Unes wmeroma BD3 upesBblvaitHo mnpocta. Ha moBepxHOCTH 3emiu  coOHparoT
AIIEKTPOPA3BEIOUYHYIO0 YCTAHOBKY, KOTOpas, KaK IMpPaBHJIO, COCTOUT U3 JBYX MHUTAIOIIMX M JIBYX
MPUEMHBIX IEKTPoaoB (puc. 1).

B 3emiie BOZHHUKAET 2JIEKTPUUYECKOE MOJIE U, COOTBETCTBEHHO, dJIEKTpUUECKU TOK. Crily ToKa B
MUTAIOIIEH JIMHUUA U3MEPSIOT C MOMOUIBI0 amnepmempa, BKIOYEHHOTO B Lenb. Ha mpuemMHbIX
ekTponax M u N BO3HHMKAEeT pa3HOCTb DJIEKTPUYECKHUX IOTEHLMAJIOB, KOTOpas U3MEPSETCs C
IIOMOILBIO 8OIbMMEMPA.

[To pe3ynbraraM U3MEpEHUN MOKHO CYyIUTh 00 3JEKTPUUECKHUX CBOMCTBaX FOPHBIX MOPOJ Ha
riyOMHaX MPOHUKHOBEHUS TOKA B 3eMJII0. [ TyOMHA «I10TpyKEeHHs TOKa» 3aBHCUT, B OCHOBHOM, OT

pacCToOAHUA MCKAY MMUTAOIIUMUA SJICKTPOJaMH.



~A82 4

~AB2 ,

~88i2 4

Puc.1 Cxema usmepenuii B metone BI3.

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

[IporpamMma pemiaer mnpsMyr0 W OOpaTHYIO 3ajadd AJis HPOU3BOJIBHBIX 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 mpsiMOH 3aa4yu pacyeT MOTEHIHMANa TOYEYHOTO MCTOYHUKA MPOU3BOJIUTCS IO

cnenymolen hopmye:
u(r)= P(H [R(m). Jo(mr)dm]
z\r

Kaxymasics nonsipu3zyeMocTh (B MpoleHTax) Berancisercs no ¢popmyne Komaposa-Curena:

Pk (/0)
n, = -100%
pelp-lL+n1100]]

TpeGoBaHusi K cUCTEME

[Mporpamma ZondIPD mMosxeT ObITH yCTAaHOBJCHA Ha KOMIIBIOTEPE C ONMEPAMOHHON CHCTEMOI
Windows XP u Beimie. Pekomenayembie mapamerpsl cuctemsl: mporeccop P 1V-2 I'ri, 512 M6.
namsTd, paspeineHue dkpaHa 1024 X 768, useroBoii pexum -True color (He crnenyer U3MEHSThH

pa3pelieHue 3KpaHa B pekuMe padOoThI C TAHHBIMH).

YcTraHoBKa U yaaJieHUe MPOrpaMMbl

[Mporpamma ZondIPD mocTaBnsieTcss 4epe3 HWHTEPHET. B  KOMIUIGKT MOCTaBKH BXOIUT
Hacrosee PykoBoactso. Ilocnequue oOHOBIEHHS porpaMMbl Bel MoxeTe 3arpy3uth Ha caiiTe:

www.zond-geo.com. J{ist yCcTaHOBKHM MpPOTpaMMBbl 3arpy3WTe NpPOrpaMMy 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. Jlns storo otkpoiite manky SenseLock (mpaiiBep MOXKHO 3arpy3uTh Ha caiTe) W
samyctute Qaiin InstWiz3.exe. [Tocne ycraHOBKH JpaiiBepa BCTaBbTe KoY. Eciu Bce B mopsiike B
HUOKHEW CHCTEMHOM TTaHENIN TOSIBUTCSI COOOIICHHE, YTO KITF0Y OOHAPYIKEH.

Jlig ynaneHust mporpamMmbl COTPUTE pabodKe TUPEKTOPUU POTrPaMMBbI.

YcioBHbIC 0003HAYCHMSI, IPUHATHIE B IPOrpaMmMme

AU
Ro_a — kaxymieecs conporusienue. p, =G raE rae G kodpUIUEHT YCTAaHOBKH.

AU BIl

AU -100% , B mporieHTax.

Eta_a - xaxymascs nojispu3yeMocTsb. 77, =

Paznoc: AB/2 nns ycranoBku IllnromOepke, Benepa u cummerpuunoit; AM s
IBYXdJeKTponHo ycraHoBkH; AQO mms tpexanekrpomHoit ycranoBku; O’0O  ans  numoss-
JIUTIOJIBHOM YCTaHOBKH.

Ilceédoenybuna — npubOAN3UTENbHAS TIyOMHA WCCIENOBaHUM, CBs3aHHAsA ¢ KOY(PPHUIMECHTOM
YCTAHOBKH (B JaHHOM CJIy4ae pa3HOC YCTaHOBKH).

Touka 30HOUposanus — TIOJNIOKEHUE IEHTpa MHUTAIOMIeH JTUHUK s yctaHoBku lllmomOGepike,
Benepa u cUMMeTpUYHOH; [UIsl JpYyrdX BHUIOB 30HJUPOBAaHUM, TOYKAa 30HAUPOBAHUSA
HeonpeaeneHHa (0OBIYHO 3TO MOJIOKEHHE HEMOBI)KHOTO JIEKTPOJIa).

Bce reomerpuueckre BEIMYMHBI IPOIPAMMBI ONIPEIEISAIOTCS B METPAX.

Co3nanue u OTKpbITHE (pailyia JAHHBIX

Jns Havama pabotel ¢ mporpammoiri ZondIP1D HeoOxomumo co3maTh (ailia JaHHBIX
ornpeneneHHoro Qgopmara, coaepkamivuii WHGOPMALMIO O cHcTeMe HaOMIOEeHUN M M3MEpEeHHbIE
3HAYeHHs KaXYIIErocs CONPOTHBIECHUS M MNospuzyeMocTH. OObIYHO OAMH (aill comepKuUT
JTAaHHBIE TI0 OAHOMY TIPO(IITIO HAOIIO ICHUIA.

[Tpu HcnONb30BaHUM MHOTOJIEKTPOAHBIX YCTAHOBOK, CIEAYET UMETh B BUIY, YTO B KauecTBE
aneMeHTa JaHHbIX B mporpamme ZondIP1D paccmartpuBaercs kpuBas 30HAMpOBaHMA. [loaTOMy
JTAaHHBIE CJIeIyeT NMPEICTaBUTh B BUJIE COBOKYITHOCTH KPUBBIX 30HIMPOBAHUSI.

TekcToBble (aiibl TaHHBIX, OpraHu3oBaHHbIe B (opmare mporpammer ZondIPD, wumerot
pacumpenue «*.zIf»,«*.zlpy» u «*.vesy. Taxke nporpamma moiepKuBaeT Gaisbl HHIYKITHOHHBIX

30HIUPOBAHUI C BEPTHKAIBHBIM MarHUTHBIM jurnosieM (opmara *.vmd. [TonpoOHo 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 mpaBUIIBbHOM paObOTHI IPOrpaMMbl (DA JaHHBIX HE JOJKEH COJIePKaTh:
® KpHUBBIE C KOJIMYECTBOM Pa3HOCOB MeHee 3
®  HETPAJULIMOHHBIECUMBOJIBI, PA3ACIISIONINE 3aMUCH B CTPOKE (UCTONIb3yiTe cuMBoiibl TAB nnu
SPACE)
e a0cypAHbIC 3HAUCHUsS TApaMETPOB U3MEPEHUIM
KenarenpbHo, 4TOOBI CyMMapHOE KOJIMYECTBO M3MEpPEHUM cojaepiKaiiuxcs B oqHOM (¢aiiie 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

[IporpaMMma mpencTaBisieT YHUBEPCAIbHBIN (OopMaT JaHHBIX, BKIIOUYAIOUINN HH(POPMAIUIO O
TEOMETPHUH YCTAHOBKH, KOOPJIUHATAX U OTHOCUTEIBHBIX BBICOTAX MYHKTOB 30HAHPOBAHUSI.

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

Tpu mepBbie CTPOKH cojlepKaT WHGOPMAIMIO O MapaMeTpax H3MEpeHHH, OOUIMX IJisi 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” — IllmomOepixe, Bennepa
(U1 Hee HEOOXOAMMO 3a7aBaTh JJIMHY MPUEMHOM JIMHUM), TPEXDJIEKTpOIHAs ycTaHOBKa; “1” —
JTUTIONIPHO-OCEBAsi yYCTAHOBKA; “2” — NBYXAJIEKTPOJHAs YCTaHOBKA; “3” — TpPEeXdJEeKTPOIHas
yYHHMBEpCaJbHasl 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 — HanpaBJIsONIME KOCUHYCHI TPUEMHOM 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 MUTAIOIIETO 3JICKTPO/Ia PABHBI HYIIIO.
PazHocel BBOmsITCS 0€3 ydera CMEIICHMH OTHOCHTEIBHO MEPBOTO MHUTAIOIIEIO 3JCKTPOAA.
W3mepenusi mpousBOASATCS BAOJAb OcH X, B IOJIOKUTEILHOM HampaBieHud. Hampasisromiue
KOCHHYCHI ONPEACISIOT OPUCHTAIMI0O MPUEMHON JIMHHUM OTHOCHUTENBbHO mpodwmis. 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).
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Puc.2  Ycranosxu BD3.

Ecnu BbIOpaHa 10HHAs cUCTEMa U3MEPEHUH, T.€. JIEKTPO/Ibl pacrojaraTcs Ha JHE BOJOEMa, B
MEepPBOM 3allKUCU JOJKHO CTOSATh 4yucio 8. B cienyromieil cTpoke 3amuCchIBA€TCsl COMPOTUBIECHUE
BOABI TMOCJIE Kioua ‘“‘water”. I'myOvHa 30HAMpPOBAHUS BBOAUTCA B OJIOKE OMHCAHUA
30H/IUPOBAHUsS, BMECTO 3HAUEHMs MPEBBIIEHUS, CO 3HaKOM MHHYC. [Ipumep ommcaHusi JOHHOU
CHCTEMBI:

80
Water 30

Bropasi crpoka — fomKHA COJEpKaTh 3HAUEHUS PA3HOCOB, Ha KOTOPBHIX OBUIM MPOBEICHBI
m3Mepenus. s yctanoBok 0, 3, 4 3T0 pacCTOSIHME OT MEPBOr0 MUTAIOIIETO ANEKTPOJA 10 LEHTpA
npueMHON nuHUHU. 711 IumonpHO-OceBOM ycTaHOBKH (1) -  paccTosHHE MEXIy IEeHTpamMu
munoneit. [{nst mpou3BOIBHONW yCTaHOBKHU (5) MOJIB30BaTENlb CaM BBIOMPAET 3HAYCHUS PA3HOCOB.
Jns  ABYXDNEKTPOIHON yCTaHOBKH (2) - paccTOSHUE MeEXAy TMPUEMHBIM M MUTAIOIUM
AIEKTPOJIAMHU.

Tax:ke MOKET MCIIOIL30BAThCS IMPOM3BOJIbHAA YCTaAaHOBKaA.


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

OnucaHue NMpPou3BOJIbHON YCTAHOBKU

IIPOM3BOJIbHAS YCTAHOBKAa TUHA 57 mMoApa3yMeBaeT 3aJaHHE IOJOXKEHUH NHTAIIUX MU
MPUEMHBIX 3JIEKTPOJIOB B IBHOM BHje. [Ipu onucanuu qJaHHON YCTaHOBKH cienyeT BBecTd X U Y
KOOPJMHATHI AJIEKTPOJIOB, B CTPOKAX Cpasy MOCje CTPOKHU OMHcaHus pa3HocoB. [Ipu aTom pasHOCH
MOKHO 3aJaBaTh MPOW3BOJBHO, T.€. 3HAYCHUS BBIOMPAIOTCS TIOJb30BaTeNieM (OHH OyayT
WCIIOJIb30BaHBI TOJIBKO JIJISI OTOOpaKeHUs KpUBBIX ). KOOpIMHATHI 2JIEKTPOIOB 33JaI0TCSl CTPOKAMU
HAYMHAIOIIMMUCS C KIF04Ya, YKa3bIBAIOIIETO MPOrpaMMe KaKrhe KOOPJIUHATHI U KaKOro 3JICKTPoaa
coJllep)kaThCsl B JaHHOW cTpoke. B mporpamme poctynHbl cienyromme kiouu: AX, Ay, Bx, By,
Mx, My, NX, Ny. Ecau 351ekTpos OTCYTCTBYET — €ro 3HaueHHE 3aMEHsICTCS CUMBOJIOM *. Y —
KOOpJMHATHI BBOAATCS TOJBKO IIpU HeoOxoaumoctu. [Ipumep 3ananus ycraHOBKU TUnHA “57:

05

12345 I/ pa3HOCHI — 3a7ar0TCS TOIB30BATEIEM

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 snexktpoaa N It Kakaoro pasnoca

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

TpeTbsi CTPOKA — MOXKET COJIEPIKATh 3HAUCHUS PA3HOCOB IPHUEMHOM JIMHUY.

Ecnu TpeTbs cTpoka OTCYTCTBYET, pa3HOCHI PUEMHON JTMHUH CYUTAIOTCS OECKOHEYHO MAJIbIMH.
Tak kak mporpamMma MpU pacyeTe MPSMONM 3a/ladll YUUTHIBACT AJTUHY MPHUEMHBIX IUHUH, 9Ty
CTPOKY pEKOMEHYETCSI BBOJUTD. JIJIs1 MPOU3BOIBHON YCTAaHOBKH (5) 3Ta CTPOKA HE BBOJIUTCS.

[Tpr MCTIOTB30BAaHUU CIIOXKHBIX CHCTEM HAOIFOJICHUH, C M3MEHSIOMICHCS OT MYHKTA K MYHKTY
CUCTEMOH Pa3HOCOB, BO BTOPYIO U TPEThIO CTPOKH HEOOXOIMMO BIHCATHh BCE YHUKAIBHBIEC MAPhI
(pa3HOC MPUEMHON M MUTAIOIIeH JTMHHUN), UCTIONb30BaBIIKECs Ha Mpoduie, mo BhIIIEe ONMUCAHHBIM
MIpaBHJIaM.

Jlajilee clenyroT 3amucH, cojepKamme WH()OpPMAHMI0 O KaXKJIOM IYHKTE 30HIUPOBAHUS Ha
npoduine, 00beTUHEHHBIE B ONMCAHHBIE HUXKE OJOKH.
bJyiok onucaHus MyHKTA 30HIMPOBAHMS

IlepBasi cTpoka — HMHIUKATOp Havajga OJOKa ONMHUCAHWS ITyHKTa 30HIUPOBAHHS (IODKHA
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, TIOJICBBIC U3MEPEHHUSL.

Kaxnas u3 onmchiBaeMbIX CTPOK JOJKHA HAYMHATBCA C 3alUCU-KIIOYa YKa3bIBAarOIIEH
porpaMMme, K KakoMy TUITY JaHHBIX OTHOCHUTb CJIEAYIOUIHE 32 HEI0 3HAUEHUSI.

3HaueHUs YIPABISIOMIUX KIOYeH KOHTPOIUPYIOMIUX THIT JAaHHBIX:

«R0_a» —kaxyimuecst CONpOTUBICHUS.

B cnydae wucnonp3oBaHus JOHHOW cucTeMbl (8), BO mn30exaHue OIMOOK MpU pacdere
KQXKYIIETOCsl COMPOTUBIICHUS, B 3Ty CTPOKY BBOJSITCS OTHOILIEHUS U3MEPEHHOTO CUTHAJIA K TOKY
(HOPMUPOBAHHBIN CUTHAN).

«Eta_a» — xaxymuecs noisipu3yeMoCTH.

Ecnu k kirouy 100aBiIeHO « W» - TO B JaHHOU CTPOKE 33JaI0TCS BECa OTACIbHBIX U3MEPCHHIA.

Yucno 1 nocneaoBaTeNIbHOCTD 3aucel B CTPOKaxX JIOJKHA COOTBETCTBOBATH CUCTEME Pa3HOCOB
OINMCAHHBIX BO BTOpOM cTpoke (haiina. [Ipu oTcyTcTBUM M3MepeHHsl Ha KakoM JH0O0 pa3Hoce, ero
3HAYEHHUE 3aMEHSIETCS CUMBOJIOM ).

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

Janee uaer ommcaHue CIEAYIOUIETO MYyHKTa 30HAMPOBAHUS HAYMHAs C CUMBOJA «{» U TakK
nanee.

Taxxe nporpamma pabotaer ¢ aitmamu ¢ pacmupenue *.ves. JlaHHbIM 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/IUPOBAHUsS, B TPEThEHl CTPOKE YKa3bIBAIOTCS KOOPAMHATHI, 3aT€M CIEAyeT Talnuia wu3
napamMeTpoOB YCTAaHOBKH W 3HAUCHHUN Kaxymuxcsi compoTtuBiieHuid. [locie Oioka, comeprkaiiero
uH(pOpMAIIHIO IS IEPBON TOYKH, CIEAYET OJOK IS CIeAYIOIIeH, HaunHaouics ¢ 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 COAEpKaTh BHICOTY YCTaHOBKHU.

Bropasi cTpoka — 10JKHA COJIep)KaTh 3HAYEHUS! Pa3HOCOB (PACCTOSHUN MEX1y MPUEMHBIM U
HNUTAOLMM JMUII0JIEM) Ha KOTOPHIX ObUIM IPOBEACHBI U3MEPEHUs, OTCOPTUPOBAHHBIE B MOPSAIKE
BO3PaCTaHHUS.

Tperbst cTpoka — 10JDKHA colepkaTh 3HaueHus 4acToT (I') Ha KOTOPBIX IPOM3BENEHBI
U3MEPEHMS, OTCOPTUPOBAHHBIE B IOPSAAKE YOBIBAHMSL.

[Tpy McnoNb30BaHUM CIOXKHBIX CUCTEM HAONIONEHUM, ¢ U3MEHSIOLIEHCS OT MyHKTa K MyHKTY
CHUCTEMOH pa3HOCOB, BO BTOPYIO CTPOKY HEOOXOAMMO BIIMCATh BCE YHHUKAIbHbBIE Pa3HOCHI,
UCTIOJIb30BaBIINECS Ha MPO(uIIe, IO BBILIE OMMCAHHBIM IIPAaBUIIAM.

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

BJ10k onMcaHus MYHKTA 30HAUPOBAHMSA.

IlepBasi cTpoka — HWHIUKATOpP Havajga OJIOKAa OMHMCAHUS ITyYHKTa 30HAMPOBAaHUS (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 CoJiepkKaTt, COOCTBEHHO, TIOJIEBbIE U3MEPEHHUS.

Kaxgas w3 omnucelBaeMbIX CTPOK JIOJDKHA HAUYMHATBCA C 3allMCU-KIIIOYa yKa3bIBarolleu
porpaMMme, K KakOMy TUITy JaHHBIX OTHOCHUTb CJIEAYIOLINE 3a HEI0 3HAUEHUSI.

3HaueHUs YIPaBJISIOMNX KIYeH KOHTPOIUPYIOIIMUX THUIl JaHHBIX:

«Hz/HrN» — oTHOIIIEHHS KOMIIOHEHT MarHUTHOTO TOJIs, K3MEPEHHBIE Ha YacTOTe, 3alHCAaHHON
nos HomepoM N B TpeTbell cTpoke (haiina.

Uucno u mocieqoBaTeabHOCTh 3alMCce B CTPOKax JIOJIKHA CTPOTO COOTBETCTBOBATH CHUCTEME
HaOJI0/IeHUH, ONMMCAHHON BO BTOPOM M TpeThell cTpoke ¢aina. [Ipu OoTCyTCTBUM M3MEpeHHs Ha
KaKoM-TTH0O0 pa3zHoce, ero 3HaYeHUE 3aMEHSAETCs] CUMBOJIOM «*». ITpu oTCcyTCTBUM M3MepeHM 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.

IMocaenHsisi cTpOKa — WHIMKATOpP 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 AanHbIX (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.

S| 0| Foimbese <] | =| Bs|@| 4 p[m °

AB;z|Mn|Au|1|K|p-|A
16 726 440,439 WES data
2 1178 | 393.062 :
2.5 18.85 | 338165
31,38 | 230,492
48,43 | 170927
77.75 | 136.927
123,90 | 116818
200,28 | 95.786
313.37 | 83.137
430,09 | 77.423
803.496 | 77.093
1255.85 | 78.401
1962.71 | 80.43
3216.21 | B1.673
5025.76 | 82.148

N
1
2
3
4
5
6
7
8
9

145.14 7561
235.62 7774
376.99 75.67
807,74 70.1
989.60 57.68
1555.09 5471
2438.66 50.64
3063.05 49.01
4005.53 | 45.11

5073.67 | 46,49
>
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Puc.3  duagorosoe oxkuo VES notepad.

['maBHOE MEHIO OKHA CONEPKUT CIICTYIONINE KHOMKH:

OTKpbITH (hailsn JaHHBIX JUISI OHOTO 30HAMPOBAHUS UIIH 0a3y

JAHHBIX JUJIS HECKONMBKUX B popmaTe *.tXt.

CoxpaHuTh (aiii [Ist OHOTO 30HAUPOBAHUS HITH 0a3y

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

[Tosie BbIOOpa THIIA YCTAHOBKH.

dh J106aBUTH TOUKY 30HIUPOBAHUS.

— VY nanuth TOUKY 30HANPOBAHMS.

CxonupoBaTth JIaHHBIE 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

30HaupoBaHus. JKenaTelbHO He 0oJiee 5 CUMBOIIOB.

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 HHTEPIIPETAIUH.

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

B none XYZ HeoOxoauMo 3a1aTh KOOPAMHATHI TOYKY 30HIMPOBAHMS, A TAK)KE Ha3BaHUE TOUKH
(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) MpEeJIHA3HAYCHBI 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; Ui yCTaHOBKH Bennepa [AB/2] — nonoBuHa [UIMHBI MUTAOIICH 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 MaHHbie u3mepenuit: [AU] — nanpspkenwue, [1], [A] — cuna 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 AJId CO3JJaHus CICAYIOMUX TOYCK 30HANPOBAHUA. ITocne Tor 0, KakK

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




O0padoTKa MoJIeBbIX JaHHbIX

O06paboTka TOJIEBBIX JTaHHBIX OCYIIECTBIsieTCs (GyHKIMOHAIOM pasaena MeHro Data

operations u mpuMeHsieTcs cpa3y KO BceMy MpOo(UIII0 U3MEPCHUI.

™
5

Puc. 4 IIpumep npumenenus pynxuuii Data operations k npopuiasHbIM 1aHHBIM. ['1e
A - ucxoaHble JaHHble, B - nanubie mociie mpumenenusi omumu Denoise data, C —
JaHHBbIE Mocjae nmpuMeneHuss omuuu Smooth data, D - mocie nmpumenenusi omuuu 2D
Smoothing.

CoxpaHeHue pe3yJbTATOB HHTEPNPETAIMH

PesynbTrar MHTEpHIpeTanny mpoduiis AaHHBIX XpaHUTCS B OuHapHOM (aiiie npoekta Zond-IP

roject files (pacimmpenne *.zIp). B stom (aiine xpanurcs ums Qailna ¢ MOJIEBLIMU JAHHBIMHU,
p p p

[\
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nogoOpaHHble TapamMeTpbl W TpeAeiabl W3MEHEHHs NapaMeTpoB Uil KaXAOTO ITyHKTa

30HIUPOBaHUSA U MHOroe apyroe. COXpaHUTb pe3ysIbTaT MHTEPIPETALM, MOXKHO Ha)kaB KHOIKY

ABTOCOXPAHEHUS Pe3yJIbTaT MHTEPIPETAlUU OyIeT aBTOMATUYECKU COXPAHSATHCS Yepe3 3adaHHbBIN

IIaHEJIU UHCTPYMEHTOB WJIM COOTBETCTBYIOLIUM €M IIYHKT MeHI0. [Ipy BKIIIOYEHHOW omuuu

IPOMEKYTOK BpeMeHH. Takke MOKHO COXPaHUTh TEOPETHUCCKUE M HAOJIIOJCHHbIE KPHUBBIC B
dopwmare zIf.

Bo3moxHbIe BAapHUAHTBI COXpPaHCHUA JaHHBIX:

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

Calculated data files | CoxpanuTts paccuuTaHHbIE 3HAYEHUS B TEKCTOBBIN (hailsl JTaHHBIX.

XYZ model files | CoxpanuTh MOJENb CPE/Ibl B TAOIUYHBIN (aii.

CoxpaHuTh TEKYIIyI0 MOJCIb B (hopMate SEC (rpaduieckoe n300pakeHHe ¢
Section file npuBsA3Ko# yrioB). JlaHHbli THI (aiina MOKET ObITh UCIIOJIL30BAH B

Ka4yCCTBC IIOJJI0XKKH.

Project with CoxpaHUTh TEKYIIUH MPOEKT B (ailsl, Ipu 3TOM HAOIIOACHHBIC JaHHBIC

calculated 3aMEHSIOTCS] PAaCYCTHBIMH.

CoxpaHHUTh TEKYIIYIO MOJIETh B BUIE€ TaOJIHUIIbI TapaMeTpoB B popmate

DAT

Model in columns

) COXpaHHTH (Haiil HAOTFOCHHBIX JAaHHBIX C YYETOM BBITIOJHEHHOTO
Observed data files
penakTupoBaHus (paciiupenue *.Ves)

IKCMOPT AAHHBIX

[Mporpamma ZondIP1D no3BosisieT skcnoptupoBath nanueie B popmar MS Excel, Auto CAD, a
TaKKe CO37aBaTh (aibl A MCIOJIb30BaHMs B Ipyrux mporpammax Zond. [lanHas QyHKIMs
noctymHa Bo Biajake File/Export to.

I[OCTYHHH CJICAYIOMUC OIIIHUU SKCIIOPTA NaHHBIX!:

Excel report

Cozpmarp (aiin, copepkamuidi OTYETHYIO HH(POpPMAIMIO 10 KaXIOH TOYKE 30HIAMPOBAHUSA
M3MEPEHHBIEC U PACCUMTAHHBIC IaHHbIEC, KOOPJMHATHI TOUYKH 30HAUPOBAHMS, MOJIEIN TapaMETPOB U

T.H.

Excel map

CO3,Z[8.TB (bafm, conepmamnﬁ Ha3BaHUC CT&HL[PIIZ, HUX KOOpAWHATBI W 3HAYCHUA YACIIBHOTO
COIIPOTUBJICHUA U IMOJIOKCHUA MOAOMIBBI JJIA KAXKIO0TO U3 CIIOCB HA KaXXJI0l TOUKe 30HAUPOBAHUSA

(Yy1oOHO mpH MOCTPOEHHUH IUIOIIAHBIX KapT paclpeaesIeH s TapaMeTpa).




SEG-Y file

DKCIopTUpOBaTh MOJIeNb B (aitn ¢popmara Seg-Y.

CAD section

OkcnopT mozenel B daitn nporpamMel AutoCad gopmara *.dxf.

Pseudo BH data

Coznate Habop (aiiyioB, COOTBETCTBYIOIIMX TOYKAM 30HIUPOBaHUsA, B ¢GopMaTe AAaHHBIX I10

CKBa)KMHaM CIt.

MODL1D file

Coxpanuth Mozienb B ¢aite pacummpenueM *.modld nns nanpHe#Iero UCHoab30BaHUS B IPYTHX

nporpammax Zond.

Joint_inv file

COSI[aTL (1)8,171.]1 JaHHBIX JIA COBMECTHOM HHBCPCHH, KOTOpBIfI MOJKET OBITH HMCIOJIH30BaH Apyrumu

OJTHOMEPHBIMH TIporpammamu Zond.

ITpu BeIGOpe ommu EXxport/Pseudo BH data cosmaercs mabop mozencii B popmare JaHHBIX
KapoTaka ¥ JINTOJIOTHH. DTH JJAHHBIC YIO0OHO MCIOJIL30BaTh B KA4eCTBE, HAIIPUMEP, OMTOPHBIX MPU
UHTEPIpETAIUK JIPYTUX METOAOB B Iporpammax Zond, wid Nmpu HHTEPIPETAIMU JaHHBIX I10
cocelHUM mpodwisiM. B 3TOM ciydae naHHBIE 3arpyKarTCs B KA4eCTBE JIMTOJIOTHYCCKHUX

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

Puc.5 Ilpumep mncHoJIb30BaHHS MoJAeJeil COXPAaHEHHBIX ¢ MOMOINBI0 ONIMH
Export/Pseudo BH data B apyroii nporpamme.

I[J'I}I COMMOCTABJICHUSA PE3YJIbTATOB PA3JIMYHBIX METOJOB TAKIKXC MOKHO HUCIIOJIL30BATh (pYHKI_[I/IIO

skciopra MODD file. Tlpu ucnosnp3oBanuu 3toro (aitna B apyroit mporpamme Zond wim st




apyroro mpodwis TpU IUIOMAJHOM CHhEMKE, COXpaHEHHas TaKUM oOpa3oM MoAeiab OyneT

3arpy’eHa B KaueCTBE HOBOW MOJIEIH.

IHopsanok padoTHI ¢ MpOorpamMmmoin

I'maBHOE OKHO nmporpamMmmbIl

[Tocie cosmanms daitna gaHHbIX «*.zIf» mam «*.vesS», ero ciuemyer 3arpy3urth C IOMOIIBIO

o

KHOIIKHX

WM COOTBETCTBYIOIIEro €l myHkta MeHwo. [Ipu ycremHo# 3arpyske (aitna Ha
MaHEeJIM WHCTPYMEHTOB TJIABHOTO OKHA MPOTPaMMbl aKTUBHU3UPYIOTCS (DYHKIIMOHATHHBIC KHOIKH
JUTSL paOOTHI C JAHHBIMU, U B TIPABOM CEKIIMU ITAHEH CTaTyca MOSIBIISICTCS KpaTkas HHPOpMAIus O
HepBOM ITYHKTE 30HaupoBaHus (puc. 6). [Ipu mepeMenieHnu Kypcopa MBIIIH [0 CO3JaHHBIM B
mpouecce paboThl C MpPOrpaMMoN OKHAaM, B JIEBOW CEKUIMU MaHENu cTaTyca TJIaBHOTO OKHaA

MporpaMmaI OTO6pa)KaIOTC$I KOOpAUHAThI, COOTBCTCTBYIOLIUC COOCTBECHHEIM OCSIM JaHHOI'O OKHa.

. . v . .
Haxatue mnepBoil CHCTEMHON KHOIKH OKHa, 0003HAYEHHOW B IUIaHE, KaK ‘‘HACTpOiiKa
00BEKTOB” BBI3BIBAET KOHTEKCTHOE MEHIO, IO3BOJISIONIEE BBI3BATH JHAIIOT HACTPONKH IS
KXKJIOTO M3 COJIEpXkaIIMXcs B OKHE 00BEKTOB. [lopsaok pemakTupoBaHUs OOBEKTOB MOAPOOHO

OMMcCaH B COOTBETCTByIOHMX paszaenax (Pemakrop wmonenu, Paspes, Tabnuia napameTpos,

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

KPHBBIX).

4 4

BTOpaﬂ " TPCThiA KHOIIKU MMO3BOJIAIOT IMIEPEMCUIATHCA OT OHOI'O ITYHKTAa 30HAUPOBAHUS

K IpyroMmy.



B ZondIP1D [ves_rmt.zlp]

TN

File Options Buffer Window Help

P

(1)

R eZIiEI BB 9w < A
' Pseudo&section 4 ’HE@ &
o 2P

Model editor |‘ ’lv E@

o

o

: : 8. P 3
e e e e e - Model table Enr=10%4 b ¥ [= [ = ==
R TModel table |Limi.5 |
N [} h z ~
1 46.08 298 0i0
1074 z 21516 1.49 2.98
3 z3ar 3.02 447 5
4 81981 722 749
o 3 s G| 2025 1471
o P R = e ST TR R A A n o I EE T T v

4 0621871 RMS emar % 1.0 i [Statior: 32, position 260, 7 lavers

Puc. 6 TI'n1aBHoe okHO mporpammbl. LludpamMm oTmeueHbl cienymommue okHa: 1 —
IlceBmopaspes, 2 — Pa3pe3, 3 — I'paduxn npoduauposanus, 4 — Peqakrop momenn, 5 —
Tabdanua napamerpoB; 6 — KHONIKH MepexoJa OT OJHOT0 MYHKTA K IPYyromy, / — KHONKAa

HaCTpﬂﬁKH Oﬁ’beKTOB, 8 — KHONKa JIOTIOJTHUTEIbHBIX OIIIMIA.

bubimnoreka cTuiieil mporpaMMsl

Jlst BBIOOpa ncnonb3yiire Bkaaaky Window meHro (GyHKIHI MTaBHOTO OKHA IPOrPaMMBI.

bubnuoteka conepxut 4 BapuanTa KOHQUTYpallul 0ObEKTOB.

B cruie Interpretation (pruc.6) mons3oBaTenb OJHOBPEMEHHO OMEPHPYET YETHIPHMS OKHAMHU:

IIepBOE OKHO COJICPXKUT IICEBIOpa3pe3, paspe3 M rpadMKu MPOPHIMPOBAHUS (C BO3MOXKHOCTHIO

BBI60pa IIOJIB30BAaTCICM I/I306pa)KaeM01" 0 HapaMeTpa), Pa3aACJICHHBIC TIIIABAOIIUM 6CFYHKOM; BO

BTOPOM OKHE PacCIIOJIOKCHBI Fpa(bbl (OT OJHOro ao Tpex) pPEaAaKTUPOBAHUA MOICIIU; B TPETHEM

rpadpl — TabiIMIA TTApaMeTPOB, B YETBEPTOM — Tpad TEOPETHUECKUX M IKCIIEPHUMEHTAIBHBIX

KPUBBIX.

B crune Standard — oTcyTcTBYIOT rpad TEOPETHYECKMX U IKCIEPUMEHTAJBHBIX KPHBBIX W

rpaduky NpoPpUINPOBAHHUS.

Crune Profile ve comepxut rpad TeopeTHIecKUX M SKCIIEPUMEHTATBHBIX KPHBBIX.

B ctune User BmMecTo ByX MepBbIX OKOH HCHOJb3yeTcs oAHO. [lonb30Barens cam BBIOMpAET,

Kakoi mapamerp OyaeT oToOpakaTh KaKIbli U3 OOBEKTOB.



Onuuu Tile vertical u Tile horizontal Bknaaku Window mo3BosisieT U3MEHSATh PacIoNoKeHUE
OTKPBITBIX pabounx okoH mporpammbl. Ommwms Default Bo3Bpammaer HacTpoliku OKOH 1O

YMOJYAHHUIO JIJIsl BBIOPAHHOTO CTHJISL TPOCMOTPA.

IIanean HHCTPYMCHTOB IJIAaBHOI'0 OKHa IPOorpaMmbl

ITanens HHCTPYMCHTOB CIIY>XXKUT IJIA 6I)ICTpOFO BBI30Ba HanboJjiee YacTo HCIIOJIB3YEMEBIX B

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

OTKpBITH (hailyl JaHHBIX WU MPOEKTA.

CoxpaHuUTh pe3ysbTaT HHTEPIIPETALNUN WA PACCUUTAHHBIE KPUBBIE.

¥ D W

3anmycTUTh MaIor YCTAHOBKHU MapaMeTpOB MPOrPaMMBI.

Jlo6aBuTh Cl0ii. BhisieneHHbIi M0Ib30BaTENIEM CIIOM pa30uBaeTCs Ha J1Ba

=
o'm

C paBHBIMH (B Jorapu(pMHIECKOM MACIITA0E) MOIIHOCTSIMH.

OObeTuHUTH J1BA CJIOS B OJIMH C MOITHOCTBHIO PAaBHOW CyMMapHOU

MOIITHOCTHA 000MX.

BEx Y 0 i ctoi
= JAJINTh BBI paHHbII/I CJIOH.

[Tpu Ha)xaTHK MPaBoil KHOIIKOM MBILIHN: OTOOPA3UTh BCILIBIBAIOLIEE
MEHI0, B KOTOPOM HEOOXOUMO BBIOPATh, /Ul KAKUX IIYHKTOB OyzeT
BBINIOJTHEHA MHBEPCHsL: CUrTent — uist Tekyiuei Touku, to end — ot

) TEKyIlel TOUKHU U 10 KoHIa poduiis, to start — ot Texyie TOUKu u 10
Hayvaina npopus.

IIpy HaxxaTUX JI€BOM KHOIIKOM MBIIIU: 3aIIyCTUTh UHBEPCUIO B

BI)I6paHHOM HaIllpaBJICHUW WJIN IJIA TGKYHIGI\/JI TOYKH.

3amucathb B Oydep Moaenb Ha TEKYyIeM THKEeTe.

[IpaBast KHOTIKa MBIIITH BBI3BIBAET BCIUIBIBAIOIIEE MEHIO CO CIICAYIOIIMMU
omiusiMi: TO end - CKOMUPOBaTh MOJIEITb M3 Oy(epa B TEKYIIYIO U BCE
nocjenyoue cTaHuu (10 KoHna rnpoguis); To start - ckonupoBatb
Mojienb U3 Oydepa B TEKYILYIO U BCe MPEbIIyLue CTAaHIIUU (10 Hadaia
npoduist); unfixed only — ckonmpoBath TOJILKO HE3aKPEILUICHHbIC

napaMeTpBhl.

ﬂ OTMEHUTH MoCeaHee NeiCcTBUE Ha TeKyIueﬁ CTaHIIUH.

Line1 hd

Br16op npoduiist (pu paboTe ¢ MO0 IHBIMU TaHHBIMH).




MeH10 QyHKIMHA IJIABHOT0 OKHA NPOrPaMMBbI

Ecnu HeoOxoaumo B mporecce pabOThl ¢ MPOrpaMMOi BBI3BaTh MOJCKa3Ky O TOM WIIM MHOM
(YHKLUU MEHIO, 3TO JIeJIaeTCsl Ha)KaTUEM IIPABOM KHOIKOM MBIIIY HA ATY OIIIHIO.

Hixe NEPCUUCIICHBI HA3BaHW ITYHKTOB MCHIO Y UX HA3HAYCHUC!

File

File/VES Notepad

OTKpBITH JHAJIOT BBOJA MMOJIEBBIX JaHHBIX (IOApOOHEE).

File/Open data

OTkpbITh (haiin qaHHbIX Gopmara «*.zIF» umm «*.zIp».

File/Save data

CoxpaHuTh pe3ysnbTaT UHTEPIIPETALNN WIH TEOPETUUECKUE KPUBBIE.

File/Edit data

OTKpBITh U PEAAKTUPOBATH, HCIOJIL3YEMbIi IporpaMMoii ¢aiia qaHHbIX, B pepaktope Notepad.

File/Program setup

38.HYCTI/ITB AUAJIOr YCTAHOBKHU IMMApaMETPOB MPOrpaMMbl !HOZ[[ZO6H€€ ).

File/Project information

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

Ha3BaHME MIPOEKTa, alnapaTypa, Oneparop, J0NOJHUTENbHAs HH(OPMALIUA U T.11.).

File/Load MOD1D/2D

3arpy3uth (aiin mogenu popmara *.modld wim *.mod2d, coxpaHeHHBIH paHee B IPYTUX

nporpammax Zond.

File/Export to

DKCMOPTHPOBATH JaHHBIC MK MOAEINb (0IpoOHEe).

File/Print preview

BbI3BaTh qUAIor meyaTv MOJICIH MM JaHHBIX (moapodHee).

File/Pycckui

MeHr0 nporpaMmsl Ha PyCCKOM SI3BIKE.

File/English

Menro InporpaMmsl Ha AHTJIMHCKOM SI3BIKE.

File/Recent

OTKpLITB OIWH M3 paHCC OTKPLITBIX ITPOCKTOB.

File/Exit

BeliiTH 13 MpOrpaMMBl.

Options




Options/Set lines/coordinates

Y cTaHOBUTH JTMHUIO TPoduis (pu paboTe ¢ IO JHBIMU JaHHbIMK) (oapoOHee).

Options/Plane data

OT00pa3uTh MIaH W30JIMHUI BEIOPAHHOTO MapaMeTpa. PekoMenayercs 7Sl MIoma HbIX TaHHBIX

(mozmpobuee).

Options/3D fence diagram

Br13BaTh auanior mpocMoTpa 00beMHOM MojieH. PaboTaeT ¢ o iHpIMA JaHHBIMHU

(mozmpobuee).

Options/Geological editor

Br13BaTh MOIUTOHATBHBIN PEAAKTOP pa3pesa, HOSBOJ’IHI-OIHI/Iﬁ JICTKO HAJIOXKUTH I'€OJIOTUNYCCKUC

00BEKTHI Ha PE3yNbTaThl Te€OPU3NIECKON HHTepIpeTanun (moapolHee).

Options/Boreholes

Options/Boreholes/Create/edit borehole data

Beo13Barh nuanor coznaHus (WM peJakTUPOBaHUs) KOJOHOK CKBaXXMHHON MH(POpMaUU

(mozapobHee).

Options/Boreholes/Load borehole data

3arpy3uTh CKBaKMHHBIE JaHHBIE U3 (hailina cnennanbHoro Gopmata. Takoi ¢aiin 1omKeH ObITh
Hpe/IBAPUTEIILHO COXPAHEH B 3TOW WM Ipyroi nporpammoii Zond. Takum oOpa3om Jierko
OCYIIECTBIISATH OOMEH CKBXMHHOW MH(pOpMAaLEl MEeX Ty pa3HbIMU IPOCKTAMH HITH

porpaMMamu.

Options/Boreholes/Remove borehole data

yIIaJ'II/ITI) CKBAXXMHHBIC JTAHHBIC U3 MPOCKTA.

Options/Data operations

Options/Data operations/Denoise data

[Ipouienypa aBTOMaTHUECKON KOPPEKIIMK HAOIIOIEHHBIX TaHHBIX. B TaHHOM BapuaHTe yIastoTCs
TOJIKO pe3KHe BBICKOKHU Ha KpUBbIX. [IpuMensieTcs ko Bcemy npoduito. Pekomenayercs

NpeaABapUTCIIbHO COXPAHUTH OPUT'MHAJIbHBIC JTaHHBIC !HOZ![206H66 ).

Options/ Data operations/Smooth data

Hpouez[ypa aBTOMAaTHYECKOM KOppCKIUn Ha6J'IIOIleHHBIX JaHHBIX. B nanHHOM BAPHUAHTC yAAJIAIOTCAH
PE3KUEC BBICKOKHU U MPOU3BOAUTCH JICTKOC CTIIA)KUBAHUC KPUBLIX. HpI/IMCHﬂeTC}I KO BCEMY

HpO(I)I/IJ'IK). PCKOMCHI{yCTC}I IpeABAPUTCIIBHO COXPAaHUTh OPUTMHAJIbHBIC TaHHBIC.

Options/Data operations/2D smoothing

Hpouez[ypa HBYMepHOﬁ aBTOMATUYECKOM KOppCKIUn Ha6J'IIO,Z[CHHLIX JaHHBIX. B oTiuume ot
MNPCAbIAYIINUX BAPHUAHTOB, ITPU aHAJIN3C UCIIOJIb3YIOTCA 0COOEHHOCTHU COCCOIHUX KPHUBBIX

30HMpoBaHmii. BosmosxHo nmonasienue P/C addexros. [Iporenypa npumMeHseTcs KO BCceMy




npodmio. PekoMenayeTcs npeaBapuTebHO COXPAaHUTh OPUTHHAIBHBIE JJaHHBIE.

Options/Invert&Apriori

Options/ Invert&Apriori/Set boundaries

BrI3bIBaeT BCioMoraTeabHbIN JUANIOT U BHEPEHUS HaOopa alpuopHBIX TpaHMIl B pa3pes. Eciu
MMEIOTCSI TOUHBIE CBEJICHUS O TEOMETPUU T€OICKTPUUECKUX TOPU30HTOB, X MOYKHO BBECTH C
MIOMOILBIO MBIIIHK. [Ipy MCTIOJIb30BaHUM alIPHUOPHBIX IPAHML] PEKOMEHIYETCSl CIIEIYIOIIUE

Hactpoiiku: Smooth inversion, m0=median (moxpobuee).

Options/ Invert&Apriori/Load boundaries

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

Options/ Invert&Apriori/Smooth model

Cl"J'Ia,I[I/ITB TCKYHUIYIO MOJICJIb B TOPHU3OHTAJIbHOM U BCPTHUKAJIIbHOM HAITPABJICHUAX.

Options/ Invert&Apriori/Global search

[Ipouenypa moucka riao0anrbHOr0 MUHUMYMA pelieHus . J{Jis yCemHoro BeIMOTHEHUS ATOU
MPOLIEAYPHI CIICAYET 33]aBaTh OOIINE U WHAUBHUIYAIbHBIC IPEICTbl N3MCHECHHUS 11apaMeTPOB.
[Tpoueaypa He rapaHTUPYET MOMAaHUs B PEaIbHBIN IN100aTbHBII MUHUMYM PEIICHUS U

YCIICIIHOCTD €€ MPUMCHCHUS 3aBUCUT OT MIPABUJIBHO 3aJaHHBIX IMMPEACIIOB U3MCHCHU MAapaMCTPOB.

Options/BiLog scale 1:1

YcranaBnuBaer ounorapugmMuueckuii Macmrad ass rpadoB 0TOOpaKAIOIIUX OTACNIbHBIE KPUBBIE

30HIUPOBAHUA.

Options/MT Data

[Tonpaznen MeHto AJig coBMecTHOM uHTeprperanuu AanHbix MT (AMT, PMT) u B33
(mozmpobuee).

Buffer

Buffer/Model 1,2...5

3anucaTh WK 3arpy3uthb B(u3) Oydep(a) oOMeHa MOIENb.

Buffer/Open

OTKpBITH B OTHOM OKHE BCE COXpaHEeHHBIE B Oydepe Moaenu Ajist TeKylei cranuuu (moapobHee).

Window

Window/Tile vertical

BCpTI/IKaJ'ILHOC YHOpAAOYNBAHUC OKOH.

Window/Tile horizontal

I'opu3oHTaIBHOE YIOPSIOYMBAHUE OKOH.

Window/Zond “Standard”

3arpy3ka ctuis “Standard”.

Window/Zond “Profile”




3arpyska ctuns “Profile”.

Window/Zond “User”

3arpyska ctuiis “User ”.

Window/Zond“Interpretation”

3arpyska ctuis “Interpretation.

Window/Default

3anath mapaMeTphl OKOH MO YMOJTYAHUIO JJI TEKYILEro CTUJIS.

Help

Help/About

O nporpamme.

Help/Context

3arpy3uth (aiin crpaBKH.

Help/ Check for updates

[IpoBepuTh OOHOBIICHUS HA caliTe WWW.zond-geo.com.

Help/ Error! Clear setting

[lepesarpy3uts nporpamMmy Mpu BOZHUKHOBEHUH OIMIUOKH U OYUCTUTH BCE HACTPOUKH.

Help/Bing maps api_key

Ecnu aBTOMaTHdeckast 3arpy3ka KapThl U3 HHTEpHETa He paboTaeT, TO TeKyIuit api-key
MPOrpaMMBbI MPEBBICUIT IOMYCTUMBIH Mpeaen 3apocoB. Mbl peKOMEHAyeM CO3/1aTh COOCTBEHHBIH

api-key B akkaynte Bing u BBecTH €ro B 1oJie BBOJIa 3TOH OIIIUH.

Help/Show news

[TokaseiBaTh aHOHCKI HOBOCTel Zond Software.

Help/Send message to us

OtnpaButhb coobieHue pazpadborunkam CooOuieHre JOMKHO ObITh HAOPaHO TPAHCIUTOM.

“I'opsiune” KJIaBUIIH

[Space] BrI13Bath mpolieypy aBTOMaTHUECKOTo Mo00pa MOAEIH AJis

JaHHOT'O ITYHKTa

[S] Jo6aButh cnoil. BeIeneHHBIH  MOJB30BAaTENEM  CIIOM
pa30OuBaeTcsi Ha JBa C paBHBIMH (B JIOTapU(MUYECKOM

MacIITabe) MOIIHOCTSIMHU.

[M] OOBeIMHUTE JIBA CJI0S B OJIMH C MOIITHOCTHIO PAaBHOM

CyMMapHOU MOITHOCTH 0OOHUX.

[D] Y nanuth BEIOpaHHBIN CIIOM.




-> [IepemecTuTes K CneayrOmen CTaHIIUU

<- [IepemecTuTcs K MpeaplAyIEn CTAHIIUN

[Escape] [TpepBath mporiecc aBTOMaTHYECKOTO 0100pa.

OKHO CBOICTB MPOrpaMMblI

OKHO IIO3BOJISCT HAaCTPOUTH ONIHUKU AaBTOMATUYCCKOI'O COXpPaHCHHA IIPOCKTA, Ha4aJbHOU

MOJIEJIM, 3HAYCHUS 110 YMOJYAHHIO M TTapaMeTphl HHBEPCHH; BBI3BIBACTCS KHOIKOM & HaHEITH
HHCTPYMEHTOB HIIM COOTBETCTBYIONIMM eii myHkToM MeHto (File/Program setup).

Bkuaaaka Options

Program setup ﬁ
Optionz l Defaultsl B sStart mu:u:lel] ] Inversinnl
Project AutoSaving _ Utils _
Autosave [ Linear axis step |1—

Time interval (min) (10 |45 Alarm if error = 50

Puc. 7  Oxno Program Setup, Bkaaaxa Options

Oobnacte Project AutoSaving — ycraHaBIMBaeT PEKHAM aBTOMATHYECKOTO COXPaHEHUS
OTKPBITOTO MTPOEKTA.

Onust Autosave — BKITIOUAET PEKUM aBTOMAaTUYECKOTO COXPAaHEHHUs OTKPBITOTO TIPOEKTa Yepes
3a/IaHHBIA MHTEPBAJ BPEMEHHU.

ITonte Time interval — 3amaer uHTEpBaT BpeMEHH, Yepe3 KOTOPBIN MPOUCXOIUT aBTOMATHIECKOE
COXpaHEHHUE MPOCKTa B MUHYTaX (JIaHHBIE COXPAHSIOTCS B (Daiiyl, UM KOTOPOTO COCTABISETCS W3
MMEHHU OTKpHITOTO (haita, ¢ qoGaBnenueM ‘Temp’).

O6nactp Utils — HacTpanBaeT MOMOHUTENLHBIC TTAPAMETPHI.

[Tone Linear axis step — 3amaer »xelaeMblil IIar pa3OMeHUs JIMHEHHON ocu. JlaHHas OmIus
WCIIOJIB3YETCS I U3MEHEHHUS MaciiTada n300paKeHuUs.

[Tone Alarm if error > — BbI3BIBaCT AMANOr MOATBEPKACHUS MPODUILHON HHBEPCHH, SCITU

omIMoOKa Ha TCKYLIEM IMUKCTE NPECBBIIIACT 3aJaHHOC B ITOJIC 3HAYCHUC.



Braaaka Defaults

JlaHHas BKIJIaJKa TpeAHA3HA4YCHA UTS 3aJaHusl Pa3HOOOpa3HBIX MapamMeTpoOB, UCIOIb3yEeMBIX
npu pabore ¢ wmozaenblo. CTPOKM COOTBETCTBYIOT THITYy IapaMeTpOB CJIOEB (CBOWCTBA U
MOIITHOCTb ), CTOJIOIBI OMIHsIM (puc. 8).

[epesrii cronben [Value] — 3HaueHne no ymordanuio (MCIoNb3yeTcs MPH 3aIaHiK Ha4albHOM

MOJIEIN).
Program setup &
O ptionz Diefaults l B start m-:u:lell W Inversinnl
=2 Value | Minimum | Maximum | Fixed | Invert |
p 9.96 0.010 1000000 ]
h 0.1 0.0010 100 [

Puc. 8  Oxno Program Setup, skaaaka Defaults

Bropoii cronber;y [Minimum] — 3HaueHue HIKHEH TpaHHIBI W3MEHEHHUsS Iapamerpa o
YMOJTYaHUIO (MCcTob3yercs npu ¢ukcarmu napamerpos). Mcnons3yercs B Global search, ecnu He
3a/1aHbl HHIUBH/IYaJIbHBIC TPEICIIBL.

Tperuii cronber;y [Maximum] — 3HadyeHue BepXHei TpaHUIBI M3MEHEHHs Mapamerpa o
yMoJT4aHuio (ucmomnb3yercs npu dukcauu napamerpo). Mcmosbsyercst B Global search, eciu ne
3a/1aHbl HHIUBH/IYaJIbHBIC TPEICIIHL.

YersepThiii cronber [Fixed] — onpenensier momkeH Jin ObITh 3a)UKCHPOBAH MTapaMeTp JTaHHOTO
THIIA [TOCIIE YTeHHs (aiiia mojaeBbix AaHHbIX. OIS He AeHCTBYET pH 3arpy3ke daitna-mpoekra.

[Tsreiii cronben [Invert] — onpenensier, cienyer M KOPPEKTUPOBATH MapaMeTp JAHHOTO THUIIA

MIPU aBTOMATHYECKOM TI0/I00pe.



Braaaka Start model

Program setup ﬁ
Dptinnsl Defaults E Start rnodel l W Irwersiu:unl

Construct layers from |-:u rve extremums - {E‘,}

WMax layers number 10 =

Constructor options:

Parameter factor 1.40

Thikness incremental factor 0.5

Maximal depth . *

Puc.9  Oxno Program Setup, Bkaaaka Start model.

Bknazka ciiy)kUT KOHCTPYKTOPOM HauyaJIbHOM MOJIENH I BCEX CTaHLUM npoduiis.

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

3HaueHue Curve extremums — MoJOXKEHUS T'paHUl] ONpPEAENsAIOTCA IO MOJIEBBIM KPUBBIM (U3
aHaJIM3a YKCTPEMYMOB). MakcuManbHOE KOJIMYECTBO CIIOEB 3aaeTcs B moje Layers number.

3nauenue incremental factor — npu 3ajaHUU MOILIHOCTEH CIIOEB HCIIONB3YIOTCS 3HAUCHUS 10
YMOJIYaHUIO. MOIIHOCTh KaXJOro IOCIEAYIOIIEro CJI0S pPaBHA MOIIHOCTH IPEABLIYLIETO
yMHOXeHHOro Ha Thickness incremental factor. KomudectBo cioeB 3amaercs B moise layers
number.

Oo6nacte Constructor options - comep kKUT OMIKH, TPeAHA3HAYCHHBIE TS 3aIaHUsT HAYAJIbHBIX
apaMeTPOB MOJIEIH.

[Tone Parameter factor — 3agaer ko3¢ GuimeHT, Ha KOTOPbIH OYAYT TOMHOXKATHCS MAKCUMYMBI
U JICUThCS MHUHUMYMBI TapaMeTpoB Mojnenu (npenenst 1 - 4). KosdduuueHT moBbImaer
KOHTPACTHOCTh Ha4aJIbHOW MOJIENIU, YTO 0COOEHHO Ba)XKHO, €CIIM KPUBBIE HE UMEIOT ACHUMIITOT.

[Tone Thickness incremental factor — 3amaet ko3 duiueHT, Ha KOTOPBI OyIyT JOMHOXKATHCS
TonuHbl cioeB (mpenensl 0.2 - 1) wian kKo3(PPUIMEHT  yBEIMYEHUS MOIIHOCTH KaXKJI0TO

nocjeayromero cios B pexume incremental factor (mpenenst 1 — 4).



3nauenne Maximal depth — moka3siBaeT MakcMManbHYIO TIIyOUHY, [UIS TEKYIIUX ITapaMeTpPOB
pa30ueHUsT KOHCTPYKTOPA MOJCIIH.
[Tocne ycTaHOBKHM MapaMeTPOB CTapTOBOW MOJEIM MOXHO NPUMEHHTh HX K TEKYIIEeMY
. o
IPOEKTY, HE 3aKpbIBas OKHA HACTPOWKHU ITAPaMETPOB MPOTPaMMBbI, HA)KaB KHOIIKY
Bkaagka Inversion

Program setup ﬁ
Options | [2] Defauts | B Stat model Inversinn]

1.50 Profile style |C.u rrent station model j

Smeothing factor 0.050
[+ Depth smoothing |1

Stop conditions:

Lid

tterations 20

RMS value |E|.1
Robust I
Threshold |U-U1U
Style  |Smooth -]
[v Thickidepth [ Layers minimize mil |Pre-.riuus iter j

Puc. 10  Oxwno Program Setup, Bkaaaka Inversion.

[Tone Profile style — ompenmenser cruiab aBTOMATHYECKOro Mmoadopa mpu MpodUIbHOR
UHTEpPIIPETAINH.

3nauenue Current station model — B kauecTBe cTapTOBOM MOJIENHU MPH TOAOOPE MCIOIB3YETCS
MOJIETIb Ha TEeKYILIeH TOUKe.

3uavenue Start station model — B xauecTBe cTapTOBO¥ MOJETH MPU MOAOOPE MCIOIB3YETCS
MOJIEINIb TOW TOYKH, C KOTOPOW Hayaiach HHTEPIIPETAITHSI.

3nagenue Previous station model — B kauecTBe cTapTOBOI MOJEIH MPH MOAOOPE UCTIONB3YETCSI
MOJEJIb MPEABITYILEH TOUKH.

ITore Smoothing factor — ycranasiuBaeT HayaabHOE 3HAYCHHE CTIAKHBAIOIIETO Mapamerpa.
3HaueHHe ATOTO MapaMeTpa 3aBHCUT OT MHOTHX (DaKTOpOB: 4mcia 00yCIOBIEHHOCTH SIkoOuaHa,
COOTHOIICHUS TIOJIE3HBI CUTHAI — IIYM B M3MEPEHHBIX 3HAYCHUSX, KOJHMUYECTBA OIMPEIACIISIeMbIX
napamMeTpoB MOJEIH, W BBIOMpAETCS SMIHUPUUSCKH TyTeM. Il JaHHBIX C BBICOKMM YPOBHEM
NOMEX WJIM NOJydeHHs Oojiee IIIaJKOTO paclpelesieHHs BBIOMPAIOTCS OTHOCHUTEIBHO OOJBIINE
3HaueHMs criaxuBaromero mnapamerpa: 0.05 - 10; mpu BBHICOKOM KayecTBE HW3MEpEHHIA

ucnoibs3yrorcs 3aadenus: 0.005 - 0.01.



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

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

p 107
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Puc. 11 Moneau sl pasjdyHBbIX 3HAYeHHIl CriIa)KMBawuIero mapamerpa Smoothing
factor (0.01 —cunss, 0.05 — xpacuas, 0.1 - yepHas)

Ob6nacte Stop conditions - coaep»KUT YCIIOBHS OKOHYAHHS aBTOMATHUECKOro Mojdopa Ha
TOYKE.

ITone BBoma Iterations — 3amaeT MakCHMaIbHOE YKMCIO UTEPALUii, 1O TOCTHIKCHUIO KOTOPOTO
IpoIecC aBTOMAaTHYECKOW MHTEPIPETALINN OCTAHABIMBACTCSI.

[Tone RMS value — 3amaeT MUHUMAIbHYIO HEBS3KY, IO JOCTHIKCHHIO KOTOPOW IMpOIECcC
ABTOMATHYECKOW MHTEPIPETAIIMY OCTAaHABIIUBACTCS.

Onmus Depth smoothing - ompenensier creneHb CrilaXuBaHHsS MOJAETM C TITyOHHOH (ecnu
omnmusi BKItoueHa). Uem Oosbmie 3Hauenue mapamerpa (1 - 10), TeM cuibHEe OCPEIHSIOTCS
napamMeTpsl COCEIHHMX CJIOEB TIyOMHHON 4YacTh Mojaend. VICmoip3yercsi, eciiu B CHHUCKE THIIA
unBepcun Style BbiOpano 3Hauenne Smooth wam Focused mpu CuIbHOW OCHMIUISIIMKA MOJICITH C
rI1yOUHOM.

Omnuust Robust — 3ty ommumio cienyer BKIOYaTh, €CIU B JTAHHBIX MPHUCYTCTBYIOT OT/AEIBHBIC
CHIIbHBIC BBICKOKH, CBSI3aHHBIE C CHCTEMATHIECKUMHU OITMOKAMU M3MEPEHHIA.

Omnmus Style — Tum npore1ypbl BOCCTaHOBJIEHHSI TapaMeTPOB pa3pesa.

3unavenne Standard — wHBepcHs 1O METOAY HAWMEHBIIMX KBAJpPaTOB C peryispu3anuei
JNEMITAPYIOMIMM TIapaMeTPOM. AJITOPUTM TIO3BOJISIET TIOJIy4aTh MOJIENb CpPEAbl C PE3KUMHU
rpanunamMyd. HeocToposkHOE WCIIONIb30BaHHME JaHHOW MOJU(HUKAIMA WHBEPCHH, HMHOTJA MOXKET
MPHUBECTH K TMOJIYUEHUIO HEYCTOWYHMBBIX PE3yAbTAaTOB WM YBEIMUYEHUIO CPEIHEKBAAPATHUYECKOTO
oTKJIOHeHUs. Jlyurie Bcero MpUMEHSTh JaHHBIA METOJ, KaK yTOYHSIOIIMMA, MOCIe MPOBEACHUS
WHBEPCHH C TIOMOIIIBIO aropuT™Ma Smooth.

3nadeHre SMOOth — wWHBepCHs O METOAY HAWMEHBIIMX KBAJpPAaTOB C HCIOIb30BAHUEM

CTJIQXKUBAIOLICTO OIICpaTOopa U JOMOJIHUTEIIFPHOM MHHHMM3aILINEH KOHTPACTHOCTH. B pE3YyIbTaTC



OPUMEHEHHUsS STOr0 AJITOPUTMAa MOJYy4aloT Hambolee TJIaJKoe pachpesesieHHe MapaMeTpoB.
Pexomenayercs uCnosnb30BaTh 3TOT TUII MHBEPCUM HAa HAYaJIbHBIX dTanax HHTeprperauuu. [Ipu
OTOM KOJMYECTBO CJIOEB B MOJEIU JOJDKHO 3HAYUTEIBHO IPEBOCXOAUTH KOIMYECTBO 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 OIEpaTopa U JOMOJIHHUTENbHON (POKYCHUPOBKOM KOHTpacTHOCTH. B pesynbrare
[IPUMEHEHHUS 3TOr0 aJrOpUTMa MOJIy4aroT KyCOYHO-TIaJAKOE pacipeielleHUe IapaMeTpoB, TO €CTh
MOJZIeb, COCTOAINYI0 M3 CJIOEB HMEIOIUX IIOCTOSHHOE CONpOTUBICHUE. PexoMmeHayercs
UCIIOJIB30BaTh 3TOT TUIl MHBEPCUM HAa HAYAJIBHBIX dTalax MHTeprperauuu. [Ipu 3ToM KoaudecTBo
CIIOEB B MOJENH IOJDKHO 3HAYUTEIBHO INPEBOCXOAMTH KOJIMUYECTBO CIOEB PEalbHOM MOJECIH.
JKenarenbHO 4YTOOBI KOJIMUYECTBO CI0€B IpeBbIimano 10, ¥ UX MOIIHOCTH ObUIN 3a()MKCHUPOBAHBI.

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

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

yepHasi, JOKYCUPYIOIIAsi — CUHSASA, TTIafKas - KpacHas).

p 1074

ID’\ IIZ'!| 1D| 104 ID;

Puc. 12 Mopenu, nojy4yeHHble ¢ MCIOJIb30BAHHEM PA3JIMYHBIX AJITOPUTMOB HUHBEPCUH
(Standard — uepnasn, Focused — cunsisi, Smooth - kpacuas)

Omust Threshold — ycranaBmuBaeT MakcUManbHOE 3HAUCHHUE KOHTPACTHOCTH COCETHUX CIIOEB,
M0 JOCTHXEHUIO KOTOPOro, MapaMeTpbl 3TUX CJIOEB HE OCPEIHSIOTCS MEeXay coOoi (TO ecTb
CUMTAETCS, YTO MEXJY CIOSIMH IMPOXOJIUT TpaHMIIA). 3HAUYEHMs] TOro IMapaMmerpa BbIOMpaeTcs
smnupuueckuM myreM (0.001-1). Beibop oueHb Manoro 3HaueHus mapaMmeTpa MOXKET MPUBECTH K
PACXOXICHUIO aNropuT™Ma (IIPU 3TOM CIEAYET YBEIMUYUTHh €ro 3HaueHue). CIumkoM OoJblne
3HaYEHUS MapaMeTpa IPUBOJAT K OTYyUEHHIO TTIAAKOTO pacipeesIeHUs.

Ha puc. 13 noka3zanbl MoJiei, TOJTyYeHHbIE JUIS ABYX 3HaueHwii mapamerpa Threshold (0.01

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

Omnmwmst Thick/depth Bxiroyaer pexxum moab0p MOIIHOCTH (€CJIU JaHHAs OIS aKTUBHA) HJIH
r1yOunbl (ecnu HeakTuBHA). [lomOop riyOmHBI TOJIe3€H B Ciy4yae, KOrjaa TiIyOWHBI TpaHUIL
U3BeCTHBI M 3adukcupoBaHbl. [Ipu NpoduiIbHONW WHBEPCHH IaHHBIX C TOJ0OPOM IO TIyOHHE
PEKOMEH/IyeTCsl IPEBAPUTEIILHO 331aTh TITyOMHAM TIPEEIIbl “N0 YMOIYaHHIO .

Omnuus Layers minimize BkirovaeT pe)kuM MUHHMHU3AIMU KOJIMYECTBa clioeB. Vcmonb3yercs B
KOMOHMHAI[MM MHOTOCJIIOMHOTO pa3pe3a U (OKYCHPYIOIICH WHBEPCUU. AJTOPUTM MHUHHMHU3AIUU
KOJIMUeCTBa cJioeB. BriOupaercs wmHorocioiHas wmozenb (10-15 cmoeB) u  dokycupyromas
unBepcus (Smoothing factor~0.1). B xome nuBepcuH, Cou OIU3KKE M0 MApaMeTPy 00bETUHSIIOTCS
¥ MIPOIIECC MPOI0IIKACTCS, HO YK€ C MCHBIIMM KOJIHMYECTBOM CIIOCB.

[Tore MO0 — 3Ta ommms OKa3bIBaeT CYIIECTBCHHOE BIMSHUE HA PE3YJIbTaTbl WHBEPCHU W
oTpeNeNsieT BapUaHT TJIAJAKOCTH, KOTOPBIH OyJIeT MUHUMHU3HPOBATHLCS TPH UHBEPCHUH.

mO ompeenseT onmopHy Mojeb, a Smoothing factor cremens 61mM30CTH K HEW.

3nagenne Median model — mO=median model (omopHas momens MenuaHa TEKyIIeld MOJCIN)
UCIIOJIB3YETCS JIJISl OJYYeHUs] HanboJiee IIaJAKOH MOJENIU CPeibl, IPU MHOTOCIIOWHONW MHBEPCHH.
Taxke 3TOT BapuaHT JOJDKEH OBITh KCIIOJIB30BaH MPU (OKYCHPYIOIIEH WHBEPCHH WJIH TIPH
HAJIMYMU BBEJCHHBIX alPUOPHBIX TpaHuil. CTENEeHb TIAIKOCTH OINPENENSIETCS 3HAYCHUEM TOJIS
smoothing factor.

3navenue Start model — mO=start model (omopHass Momenb - MOzeNb HA MEPBOW UTEpAIUH,
HayaJbHas) UCIOJIB3YETCS TPU HAIUYHK AlPUOPHOM T'€03JICKTPUUICCKONH MO MPOoQUIIs, eciu
HE00X0IMMO, YTOOBI OTKJIOHEHHE KOHEYHON MOJICIH OT HaYaJbHOW OBUIO HE CIIMIIKOM CHIIBHBIM.
YacTto MCHONb3yeTcsi MpH MHOTOYPOBHEBOH HMHBEPCUH, KOT/A TOCIE KaXKIAOTO IUKJIA MOACTH
CraxuBaeTcs (HampuMep, MO TOPU3OHTATU) W TMPOU3BOJUTCS HOBBIM YTOUHSFOIIUA IHKII.

CreneHp OJIM30CTH K HAYAILHOM MOJICITH OINPeaeIAeTCs 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
6onee crabUIbHOMY Iporeccy cXoaAuMocTd. CKOpPOCTb CXOAMMOCTU ONpEAEseTCs] 3HaYeHUEeM

nosst Smoothing factor.

1.50
Knomnka BBI3BIBACT JHAJIOT HACTPOUKH CHCUUAIBHOI'O aJIIroOpuTMa HWHBCPCUU

NpPO(UIBHBIX TaHHBIX.

[Tpu paGoTe JaHHOTO AIrOPUTMa MOJIEIb CPElbl MPeICTaBlIeHa TOPU3OHTAIBLHO-CIOUCTHIM WIIH
CyOrOpH30HTAIILHO-CIIOUCTBIM pa3pe3oM (C IUIAaBHO HM3MEHSIONMMUCS TPAHHWIIAMU) B HIDKHEH
yacTd. BepxHss 4acTh pa3pe3a MOXET CHIBHO H3MEHSTBCS OT TOYKH K Touke (puc. 14). Ipu
pelieHnn oOpaTHOM 3aJ]aud UCIOJIb3YETCsl HECKOJIBKO CMEKHBIX 30HIUPOBAHUN UMEIOIINX OOIIYIO
HIOKHIOIO M MEPEMEHHYI0 BEpXHIOW 4acTh. [lonbop ocyiiecTBisieTcs 0JHOBPEMEHHO Ui BCEX
KPUBBIX B OKHE, IMPUYEM IIEHTPATBLHON TOYKE 3a7aeTcsi OOIBIINI BEC MPU pacyeTe HEBSI3KHU (pHC.

15).

Ps Pl Pa

Pz

Ps

P4

Puc. 14 Mogean cpeast npu 1.5D naBepcun

*weight (1) *waight f+1)

- . .
sounding1 sctive sounding sounding*1 |:>’wm

window size 1 (3 pois)

Puc. 15 Cxema 1.5D unBepcun



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

[IpenyiaraeMplii  aIropuT™M OTIMYAETCS OT CTAHJAPTHOM MHBEPCUU  JOMOJIHUTEIbHBIMU
napamMeTpaMu M KOHCTPYKIMEH CriiaxuBaromero omneparopa. [lapamerpsl, mopenupyromue 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 TOUKE 3a7jaeTcs OOJIBILINIT BEC PU pacyeTe HEBA3KU.

P-addext kaxmoit kpuBoi ogOMpaeTcs B Mpoliecce HHBEPCHH.

Kaxmoit kpuBOW COOTBETCTBYeT COOCTBEHHas MOJAETb C OOLIeH HIDKHEH W TNepeMeHHOU

BEPXHEH 4aCThIO.

Enable

YWindow zize

Layers number

[rvert thickneszes

Wieight power

Shift reduce

CC criteria

Puc. 16  Oxno mapamerpos 1.5D unBepcun.

Onmust Enable BxirouaeT maHHbBIN aaropuTM.

Omust Window Size ompezensier pa3Mep OKHA, Ui KOTOPOTO TMPHUMEHSETCS alrOPHUTM.
3nauenue 1 — o3Havaer 3 30HaAUpPOBaHUs, 2 — 5 30HAUPOBAHUN B OKHE.

Omuust  Layers number ycraHaBiuMBaeT 4YHCIO CIIOEB  MOJCIUPYIONIMX  BEPXHIOKO
(HEOTHOPOIHYIO) YaCTh pa3pesa.

Omuust Invert thicknesses ykassiBaet, OyayT M MmOAOMPATHCS MOIIHOCTH TMEPBBIX CIIOEB

MOJICTHPYIOIINX BEPXHIOK (HEOIHOPOAHYIO) HaCTh pa3pesa.

Zond geophysical software




Omnuus Weight power ycranaBimBaet K03()(UIIMEHT YMEHBIICHNSI BECa KPUBBIX B 3aBUCUMOCTH
OT CTENEHU yIAJICHHs OT IICHTPAIbHON KprBOH OkHa (0 - BCce KPUBBIE OKHA UMEIOT OJWHAKOBBIN
BEC).

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

Omnuus CC criteria - ucnonb3yeT KpuTepuil 001IeH KOPPEIAIUN COCSTHUX CTAHIU.
Ha puc. 17 npuBenensl pe3ynbTarbl paboTsl anroput™a (A) B CpaBHEHHH C PE3yJIbTaTaMH,

NOJIYy4EHHBIMU 110 cTaHIapTHO# MeToauke (B).

Puc. 17 CpaBHenue pe3yasTtaToB crangaptHoii 1D unBepcum (B) m mnpumeHeHHs
anropurma 1.5D unBepcnu (A).

I/IHTepHpeTaIII/IH MMOJIEBBIX JTaHHbBIX

[Tporpamma ZondIP1D no3BossieT pemiate OJHOMEpHbIC MPAMYIO M 00paTHyro 3agaun BD3.
[IporpamMmma mpoM3BOAUT aBTOMATHYECKUM TOA00p MapamMeTpoB W MOIIHOCTEH cioeB. [Ipu sTom
UMEeTCs BO3MOXKHOCTh (PMKCHPOBATh MapaMeTpbl M 3aJaBaTh MpEAeibl UX M3MEHEHHH, a TakxkKe
OTIpeNieNIATh 3HAaUUMOCTh (Beca) OT/EIbHbBIX U3MEPEHUI.

[psimast 3agaua pemraeTcs ¢ UCIOIb30BaHUEM AITOPUTMA JIMHEHHON QUIIBTPALlUM, IS PELIeHUs
oOpaTtHo# ucnonb3yercs Meto HeroToHa.

PexumM nHTEpIpETAINK CTAHOBHUTCS JOCTYITHBIMHE ITOCTIE YTSHUS JaHHBIX W3 (haitna(oB).

ABTOMATHYECKHH NMOA00P MapaMeTPOB MO/1eJIH

[Ipumensiercst mis  ObICTporo moadOpa MOJAETHW OJHOTO WJIM BCEX ITYHKTOB MPOQUIIS.

ABTOMaTHUYECKHI HO)I60p OCYHICCTBIIACTCA INYTEM  MHUHHUMH3AUU CPCAHCKBAAPATUIHOI'O

OTKJIOHEHHSI MEXIY PacCUeTHOM M MoJeBOo KpuBoil MmeTtogoM HproToHa. HaxxmuTe Ha KHONKY &

Ha IaHCIIM HHCTPYMCHTOB HpaBOﬁ KHOMKON MBIIIIH. OTO6pa3I/ITCSI BCIIJIbIBAOIICE MCHIO, B

KOTOPOM HEOOXOJMMO BBIOPATH, IUTSI KAKMX MYHKTOB OyJET BBITIOJHEHA WHBEpPCHS: CUrrent — s
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TeKyIIeH Touku, t0 end — oT Tekyiieit ToukK U 10 KOHIIa, to Start — ot Texyieit Touku U 10 Havaia

B ctpoke cratyca BHIBOAUTCS MHPOPMALIUS O TEKYILIEM OTHOCUTEIBHOM PACXOXKICHUH MEXIY

npodus. [Tocne BeiOOpa BapraHTa, HAOOKMHUTE KHOTIKY JIEBOW KHOMKOM MBIIIIH.

pacueTHO W TmoJeBoi KpuBoil. I[lombop 3akaumBaeTcsi TMPU  JIOCTIKEHUW  3aJaHHOTO
OTHOCHUTEJIBHOTO PACXOKJIEHUS MEXAY pacyeTHOM M IOJIEBOM KPUBOM WIIM TPU JTOCTHKEHUHU
3aJIaHHOT0 KOJIMYECTBA UTEPALIMIA.

ABTOMaTHYECKHIA TOAOOP JaeT HESAMHCTBCHHOE PEIICHHE, T.K. PACYCTHBIE KPUBBIC MOTYT OBIThH
OJIMHAKOBHI /I HECKOJIbKUX Mojeneil. [loaToMy, mpu aBTOMATHYECKOM TOI00pE MpU 3aJaHUN
CTapTOBOM MOJENH, HEOOXOIUMO YYUTHIBATH ANPHOPHYIO HH(POPMAIMIO O T'€OAIEKTPUYECKOM
pa3pese. Eciam ectb nocroBepHas ampuopHas HHPopMaius o0 H3y4yaeMOM T€O3JIeKTPUYECKOM
paspese, 1enecooOpa3sHO 3aKPENuTh H3BECTHBIE IMapaMeTpbl WM OrpaHHYUTh 00]acTh HX

U3MEHEHUS B CTAPTOBOM MOJECIIH.

O0beKTBI NPpOrpamMmMbl

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/ISI,

Fpad) TCOPECTUYUYCCKUX W JKCIICPUMCHTAJIbHBIX KPHBBLIX, 4dBTOMATHYCCKU ITOABJIAIOIIUXCA IIOCJIC

3arpy3KH JIaHHBIX.

Penaxrop moxean (Model editor)

[Ipenna3zHaueH Al BU3yaau3aliy MOJEBbIX U PACCUYUTAHHBIX KPUBBIX 30HIMPOBAHUS, & TAKKE
BHU3yaJIM3alluu U PEeJaKTUPOBAHUS KPUBOI MapaMeTPOB PACCUNTAHHON MOJIEIIH.

Ha puc. 18 mokazaHo okHO pemakTopa moaenu. KpacHas u CHHSS KpUBBIE C 3aKpalleHHBIMU
KPY)XKKaMU — JKCIIEPUMEHTAIbHBIE KPUBBIE KaXKYIIErocss CONMPOTUBJICHHS (JIeBasi KpacHas OCh) U
noysipuzyeMoct (TpaBasi CHHSIE OChb) B 3aBUCHMOCTH OT pa3HOca B MeTpax (HIDKHSISA

TOpPHU30HTANIbHAs OCh). Mozenb 0ToOpaxaeTcs CIJIOUIHON CTYIIeHYaTol KpacHOH JTMHHUEH.



5 Model editor d ) v ==

Puc. 18  OxHo penakTopa Mojesn

['padmyeckue napamerpsl HAOIIOACHHBIX, PACCYUTAHHBIX M MOJIEIBHBIX TPa(UKOB MOTYT OBIThH

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

[TapameTpsl OcH MOT'YT OBITh YCTAHOBJICHBI B HACTPOMKH ocH (mpaBsiii meadok+[SHIFT] Ha ocu).
OKHO MOXET coJaepKaTh OJWH, JBAa WIM TPH AaHAJOTUYHBIX Tpada, TO3BOJSIONUX
pEeIaKTHPOBATh MOJIENIb HA TPEX COCEIHUX CTAHIIUAX.
[TapameTpsl MOAENTH pPENAKTUPYIOTCA MbIH. Jlns W3MEHEHHs  MapaMeTpoB MOJIEIH

HEOO0XOIMMO TOMECTUTh KypcOp Ha KpUBYIO MoJenu (IpH 3ToM (Gopma Kypcopa IOJIKHA

U3MEHUTBCSA Ha @{‘]':"b ) ¥ HaXXaTh JIEBYIO KHOIKY MBIIIH, I1OCJIE YETO MepPeTacKUBaTh BEIOPAHHBIN
y4acTOK KpUBOM MOJIENM C HA)KaTOW KHONKOW MBIIIN. 3€JIEHBIM KPYXKOK Ha MOJEIbHONW KpUBOHI
MTOKa3bIBACT AKTUBU3UPOBAHHBIN CIIOM.

W3meHeHne TOJO0KEHHsST BEPTUKAIBHBIX YYAaCTKOB KpPHUBBIX COOTBETCTBYET HW3MEHEHUIO
reoMeTpUr MOJAETH (T.e. MOIHOCTEH [mpaBas KHONKa] M IIyOWH BEPXHUX KPOMOK CIIOEB [JeBast
KHOTIKa] ).

W3meHeHne NOJIOKEHUSI TOPU3OHTAIBHBIX YYaCTKOB MOJEIBHBIX KPHUBBIX COOTBETCTBYET
MU3MEHEHUIO NTapaMETPOB CJI0E€B MOJEIIH.

[Ienyok mpaBoi KHOMKHM MBIIIU 1O TOYKAM HAOJIIOJICHHBIX KPUBBIX BBI3BIBAET KOHTEKCTHOE

MCHIO, ITO3BOJIAIONICC 3a1aTh BECa Ha6J'IIO,Z[CHHBIM JdaHHBIM

Good point 3amaTh Bec 1 BHIOpaHHOM TOUKE.

Bad point 3anath Bec 0.5 BEIOpAHHOM TOUKE.

Very bad point 3anath Bec 0 BEIOpaHHON TOUKE.

Good points >> | Bagars Bec | BRIOpaHHOM TOYKE W BCEM TOYKAM IMpaBee ee.




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

Very bad points >> | 3agats Bec 0 BEIOpaHHOI TOYKE M BCEM TOUKaM TIpaBee ee.

Good points << | Bamarts Bec | BEIOpaHHOH TOYKE W BCEM TOUYKAM 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 HaCTPOMKU TapaMeTPOB 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 .
IIpaBOH OCH.

. . . IToxa3pIBaTh KaKyIIYIOCS MOJIPU3YEMOCTD IS
Right axis Polarizability

IIPaBOM OCH.

Omnuust Setup BBI3BIBACT OUAI02 HACMPOUKU napamempos kpuswix (puc. 19).
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Puc. 19  JImanor HacTpoiiku napaMeTpoB KPUBBIX.

[Tone Mark Style — onpenensier kakuM 00pa30M PUCOBATH MOJIUCH K rpapHKam.
3uauenue Left points — cieBa ot rpadukos.

3nauenue All points — ot Touku k TouKe.

3nauenwue Right points — cripaBa ot rpagukos.

3navyenue None — He pucoBaTh MOJIUCH K IrpaduKam.

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. ECiii B IporpaMme UCIIOIb3yeTCs OMH THIT

U3MEpEeHUHl, TO MpaBasi OCb OTCYTCTBYET.

Zond geophysical software
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Puc. 20 I'pad TeopeTnyecKHX M IKCHEPUMEHTAJIbHBIX KPUBBIX.

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

OITIUSIMH:
Print preview Bei3Bath quaior neyatu rpada.
Display weights [Tokazare wim yoOpaTh Beca TOUEK Ha rpadukax
Display legend [Tokazate wim yopaTh JISTCHTY K rpaduKam.
Setup BbI3BaTh 1Uaor HACTPONKHU MapaMeTPOB OOBEKTA.

Omnmus Setup BbI3BIBACT AUAIOT HACTPOHKH MapaMeTpoOB KPUBBIX (puc. 21)



Curveliodel plot
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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.
JIOTIOTHUTETBHOE KOHTEKCTHOE MEHIO BBI3BIBACTCS HaXkaTheM KHomku Options .

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

Onmust MultiCurves Plot Setup (cm. puc. 21) BbI3bIBae€T JHAJOr HACTPOWKH ITapamMeTpoOB
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 MBIIIU MO0 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 >> | Bagarts Bec | BEIOpaHHO#M TOYKE M BCEM TOUKaM IpaBee ee.

Bad points >> 3anate Bec 0.5 BRIOpaHHO TOYKE U BCEM TOYKaM IIpaBee 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 <<

3anats Bec 0.5 BbIOpaHHOM TOUKE M BCEM TOUYKAM JIEBEE €€.

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 PETYIUPYCTCS IIPpU TOMOIIU KOJIeCa.

3a,I[aHI/Ie BECOB TOYCK HUI'PACT CYIICCTBCHHYIO POJIb IPH aBTOMATHYCCKOM Hon60pe ImapamMeTpoB

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

ofpenensercs cieaymuM odpasoM: = 1-mucnepcust/(u3MepeHHOe 3HaueHue). Beca uamepenuit

MOTYT OBITh 33J1aHBI B (haiisie TaHHBIX U COXpaHsAIOTCA B (haiijie 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 [

9 Hae &
N =p,m MM | Pa |
pa 8500 312 1 0,750 ] 1058
- 2 1 ] 929,500
3 1.500 0 747,800
4 2 ] 469,400
5 3 ] 160,900
6 4,500 ] 44,310
7 & ] 27,290
10? *.
] ; 8 g ] 21,740
9 15 ] 21,830
10 75 0 23,300
11 40 0 25.550
O 12 | 2500 ] 28,440
107 13 100 0 37.010
14 150 ] 43,630
* 15 225 ] 45,130
*//‘ 16 350 ] 38,130
. 17 500 ] 26,590
o 18 750 ] 15,400
19 | 1000 ] 17.170
ERmoqo o 1Ij'I o 1EI o 1I:I'! o 1I:I‘I

Puc. 22  OxkHo penakTupoBanusi KpUBbIX 30HaMpoBanus Edit data.

ITanens HHCTPYMCHTOB OKHA COACPIKUT CICAYIOIINEC KHOIIKU:

¥} | BepHyTbcd K nepBOHAYaIbHONU KPUBOM.

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

& | CriaauTh KPUBYIO.

= | [lepepucoBatrh KpUBYIO B OCTAIbHBIX OKHAX.

/> | BeliiTH U3 pexuMa peJakTUPOBAHUS, COXPAHUB U3MEHEHUS.

OkHO cocrouT u3 JBYyX obmnacteif. CrneBa oToOpakaeTcss pelakTupyemas KpHBas B
rpadudyeckom Buae. CrnpaBa Tmoka3zaHa TaONWIA, PA3HOCKI W 3HAYEHUS PEIAKTUPYEMOTO
napamerpa. [y Toro 4todbl yIanuTh TOUKY Ha KPUBOW UCIOJB3YITE MpaByto KHOMKY MbId. [Tpu
3TOM B TaliMIle yJaaleHHas Touyka OyneT oToOpaxarbcs cepbM LBETOM. [lJii BOCCTAHOBICHMS
TOYKHM HCIOJIb3YHTE JIEBYIO KHONKY MbIIM. JUJIg yJoaneHHsT HECKOJBKHUX TOYEK HCIOJIb3YHTE

KOJIeCO MbIM ¢ HaxkaTod kmaBumeid [ALT]. Pasmep ob6mactu ypaneHusl peryimpyercs



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

Ha MaHCJIM UTHCTPYMCHTOB OKHa.

Tabauna napameTposn

OkHO TabIMYHOTO pPEJAKTHUPOBAHUS NApaMETPOB MOJENIN NPEAHA3HAYCHO JUISI W3MEHEHHS
napaMeTpoB MOJENIM C TIOMOIIbI0 KiaBuaTypbl. Tabnwma comepxut 3 wimm 4 cronbma (B
3aBUCUMOCTH OT HAJIM4Ms ToJspuzyemMoctr). Kaknas cTpoka TaOIUIBI COACPIKUT IMapaMeTpbl
OJTHOTO CIIOSL.

[lepBblii cTONOEI! COACPKHUT 3HAYECHHUS YICIBHOTO CONPOTUBIICHHUS CIIOEB, BTOPOW CTOJIOEI]
(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/Ieibl U3MCHECHHUs, T0JI€ BBIBOJA 3aKPAIIMBACTCS OIPEICIICHHBIM I[BETOM (CBETIIO-
cepplii mo ymonvanuio). Eciam mapamerp cios 3aduKcHpoOBaH, IMOJ€ BBIBOAA TAKXKE HMEET
COOCTBEHHBIN LIBET, 10 YMOJIYAHUIO TEMHO-CEPBIH.

KOHTEKCTHOE MEHIO, BBI3bIBACTCS HAXKATHEM MTPABOM KHOIMKU MBIIIH 10 sTYeiKaM TabauIb (puc.
23). Eciu HaxkaThe NPOU3BEACHO IO MMEPBOM CTPOKE (3arojIOBKY TaOJHUIIBI), TO OIEpPAIlHs,
BbIOpaHHAs B MCHIO, Oy/IeT MpUMEHEHa K JaHHOMY mapamerpy Bcex cioeB (Cell B qanHOM cityuae
3amensiercs Ha COl). Eciu HaxkaTue nmpou3Be/ieHO 1o MepBOMY CTOJIOIY, TO OIepaliys, BbIOpaHHasl

B MCHIO, 6y,I[CT IMPUMCHCHA KO BCEM IMapaMCTpaM AAHHOI'O CJI0A.

T ModeltableEnr=270% 4 P W [ ][ & [==

Madeltable | Limits |

Lock cal
1 a0.80 3.08
Free col
Zl 11.90 ” 106 User limits cal
3| 70.04 ” 1.11 Default limits col
a[ 87391 Default values col
Lock s3>
Free »»»
zer limits »>»

Drefault lirmitz 3

Default values >

Puc.23  Oxno Model table

Lock col/cell/row | 3akpernuts mapamerp.

Free col/cell/row | CusaTh 3aKkpericHus TapameTpa.

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 >>>
HOCJIETYOIIUX 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 AMAIa30HbI K3MEHEHHS 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 Ui 3aJaHus MPEIeSioB HW3MEHEHHs mapameTrpoB (puc 24).
KHONKH Ha MaHeau WHCTPYMEHTOB MO3BOJIAIOT BBIOpATh THII Mapamerpa, Ui KOTOPOTro OyayT
3a7aBaThCsl TpaHMIlsl uM3MeHeHnid. KrHomka [AuUtO] HasHadaeT mpemesbl Ui BCEX IapaMeTPOB
JIAHHOTO THIIA aBTOMATHYECKH, B COOTBETCTBHH C WX 3HAYEHUSMH W 3aJaHHBIM IPOIIEHTOM
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 HAXAaTUCM Ha HWKOHKY

BEpXHEM yri1y okHa (puc. 25).

Puc. 25

7 Model table 4
Madeltable | Limis |

N P | 'n
1 2308.63 | O
2 4ss3m1 | 2
3 1aar |
4 32 |

W

Sigrificant digitz 1
Dizplay limitz
Optionz

Correlation matrix
Correlation plot
Equalence plot

Start model
Save table

Open table

Layers summarization

Oxno Model table, ronoauuTebHBIE HACTPOHKH.

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

Display limits [Tokasarpk WK CKPHITH MpeIeIbl U3MEHEHUS apaMeTpa.

Options Br3piBaeT nuanor HaCTPOMKU rpauIeCKUX MapaMeTpOB TAOJUIIBI.

. . 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 SKBUBAICHTHBIX 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
MHTEPIIPETAUU YIO0OHO UCTOIb30BaTh 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€OAIEKTPUYECKOM CTpOeHUHM paspes3a. [lamee 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 MMAPaMETPLI U IPOU3BOJAT py‘IHOI\/’I HO,[[60p HJIM HHBCPCHIO.

Layers summarization ¥ [
A C
(heaswty 1
. .‘ Aoty Close .
ok T A N




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 MOJIedb, YepHass — O00beIHHEHHAS
Moaeas), C - mnpuMep pe3yabTaTOB MHBepCHHM Mocje mMpuMeHeHus pynkuum Layers
summarization.

AHaJM3 J3KBHBAJIEHTHOCTH. B naiekTpopas3Beake JoKa3zaHa TeopeMa €AMHCTBEHHOCTH
o0OpaTHOW 3a7auyu B cly4yae HE COJAEpKaIlMX OIMIMOKM HENpephIBHBIX M3MepeHwil. Ha mpakTike
U3MEpEHUS MPOU3BOAIT B KOHEYHOM MHTEPBAJIE C OMPEICTICHHON IUCKpeTU3alrei, K TOMY K€ OHH
comepkat omuOku. Hamuyue ommOOK M HEMOJHOTa JaHHBIX MpPEeBpallaeT TEOPETHUECKYIO
€IMHCTBCHHOCTh  pEIIEHUS B MPAKTUYECKYI0 HEEAMHCTBEHHOCTb pEIIEHHUs, TO ecCTb
SKBUBAJICHTHOCTh PA3JIMYHBIX pEUICHUH OOpaTHOM 3aaayd. J[Ba TE03JIEKTPUYECKHX pa3pesa
HA3bIBAIOTCS SKBUBAJIICHTHBIMU, €CJIM OTHOCUTEIBHOE PACXOKICHHUE TaHHBIX JJI 9TUX pa3pe30B He
MPEBBIIIAET TOYHOCTU TOJEBBIX HM3MEpEHUN WM HeBsi3ku mnondopa. I[lpaktuuecku, neicTBue
NPUHIUIIA SKBUBAJICHTHOCTH O3HAYaeT, YTO HEKOTOpHIC IapaMeTpbl pa3pe3a He MOTYT OBbITh
oIpeziesieHbl B XOJ€ MHTEPIPETALlUU, €CJIM HEU3BECTHBI HEKOTOPBIE IPYIrHe MapaMeTphbl pa3pesa.
JleiicTBHe MpUHIIMIIA SKBUBAJIEHTHOCTU CUJILHO 3aTPYAHSET MHTEPIPETALUIO TaHHBIX. Perenuem
POOJIEMBI SIBIISIETCS 3aKpEIJICHHE OTAETIbHBIX MapaMeTPOB (UCXO/I U3 allpHOpPHON HHGOPMAIUN).

AHanm3 neiicTBUS MPUHIINIIA SKBUBAICHTHOCTH OCHOBAH HA JIBYX IOJX0/1aX - HHPOPMALMOHHO-
CTaTUCTUYECKOM JUIsl BCEX IapaMeTPOB MOJEIH IIYyTEM IOCTPOEHHUS KOPPEISLUOHHONW MaTpHULIbI
CBsA3e M MpAMOM pacuere o0yiacTell SKBUBAJICHTHOCTH JJIs Mapbhl MapaMeTpoB pa3pe3a C UX
BU3yallu3aluei.

Eme oanuM BapuaHTOM aHalu3a SKBUBAJICHTHOCTH SBIAETCS IOCTPOCHHE OOJiaka
DKBUBAJICHTHBIX MOJIENIEH, TO €CTh CEMEHCTBAa MOJENBHBIX KPUBBIX JAlOIIUX OUYEHb OJIM3KHE
TEOPETUYECKHE KPUBBIE.

OO0bI4HO, CHaYaa MPOBOAUTCS CTATUCTUYECKasl OLEHKA SKBUBAJEHTHOCTH BCEX MapaMeTpoB, a
3aTeM MCCIIeJOBaHUE OT/AEIbHBIX MTap MapaMeTPOB ¢ BBICOKMMHU KO3 PHUIIMEHTaAMU KOPPETSALHH.

Koppensimonnas matpuiia Bei3siBaetesi omuueit: Correlation matrix (puc. 27). Ha rnaBHoi
JMaroOHaIM KOPPEJALMOHHOM MAaTpHIbl CTOST EIWHMIBI (Ba TapamMeTrpa C OJWHAKOBBIM
3HayeHueM, Hanpumep pl u pl Bcerga uMeroT K03(hGUIUEHT KOppensaluu paBHbI 1, U B aHamM3e
ATOT MapaMeTp He Hyxjaaercs). Eciau koahuIMeHT KOppesiu HaMHOTO MEHbIIE €JMHMIIBI 110
MOJyJIIO, TO TapaMeTpbl pa3pesa, 0 KOTOPHIM OH pacCuuTaH, MMO-pa3HOMY BIHSIOT HAa JaHHbIE U
OTIPENIETISIOTCSI ¢ MaJo TOTPEeIIHOCThI0. TakuMm 00pa3oM, CTaHOBUTCS ~ BO3MOXKHBIM HX
pa3esIbHOE OIPENIETICHHUE.

[TapameTpsl, 1 KOTOPBIX KO3(PUIIMEHT Koppensuuu Mo MOAyito OiIu30K K 1, COBMECTHO
HeomnpeAenuMBl. J[1s1 MOBBIIEHUS! TOYHOCTH PELICHHS B 3TOM CIIydae ClIeyeT 3aKpenuTh OJIUH U3

SKBUBAJICHTHBIX IMMapaMCTPOB, €CJIW YAACTCA IMOJYUYHUTH HE3aBHCHUMYIO I/IH(i)OpMaHI/II-O o HeM. B



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

KOppEeNUpPyEeMbIX ITapaMeTPOB, JINO0 00BEIMHUTD JABa STHX CIIOSI B OJIUH, T.€. YIIPOCTUTH MOJIEIb.

i
pl|p2|p3|p4|p5 hi h2|h3|h4|
pl | 1.00 015 -0.014 0.0039 -0.000 0.14 0.0087 0.0024

p2 | 015 --0.053 0,011 | -0.002 -- 0,031 | 0.0066

p3 | -0.014 -D.DES--D.DEE- 0,010 0.050 0,057 --IZI.IIIEuIII

pa [0.0039 0.011 -0.056 NN -0.063 -0.012 -0.025 -0.055 [N
ps |-0.000 -0.00z 0.010 -0.063 [JENRR 0.0026 0.0055 0.015 0,077
h1 BEES 0.0s0 -0.012 0.0026 [EEERIRESR 0.029 -0.007
hz | 0.4 [JEERN 0.0s7 -0.025 0.005s [SOSAIEEN 0.072 -0.016
h3 [o.ooe7 0.031 [ -0oss 0015 0020 0,072 [EEN -0.075
ht [0.0024 0.0066 -0.060 [N 0.077 -0.007 -0.016 -0.075 [NGON
par |324.26 22.91 351.17 15.82 503.38 1.39 550 16.85 104.55
min |308.90 2028 307.90 13.91 419.39 1.34 4.8¢  14.76 9152
max | 340,38 25.50 400.52 18.00 60419 1.44 626  19.25 119.43

Puc.27 Oxno Correlation matrix.

[locnennue nBe CTPOKM TaOJIMLBI MMOKA3bIBAIOT JOBEPUTENbHBIE MHTEPBAIbI JJI KaKIOTO U3
napaMeTpoB. JloBepuUTenbHBIE MHTEPBAJIBI SBIAIOTCA KPUTEPUEM HALCIKHOCTH OIPEACICHUS
[IapaMeTpPOB M CBSI3aHbl C CYMMAapHOM YyBCTBUTEJIBHOCTBIO IIapaMeTpoOB paspe3a. B ciyuae
HIMPOKOTO0 JIOBEPUTEIBHOIO HWHTEPBAJla CUMUTACTCS, YTO 3HAYCHHME I1apameTpa OIpPEAeIcHO
HeHaexkHO. [Ipu olleHKe MUPHUHBI TOBEPUTEIHLHOIO MHTEPBAJIA CIEAYET YUUThIBATh a0COJIFOTHbIE
3HAYECHUS YIAEIBHOIO CONPOTUBIICHUS U MOILHOCTH CJIOEB.

JIBOMHOM WIENYOK MBIIIM [0 SYEHKE KOPPEISALNUOHHOW MAaTpULBI  BBI3BIBAECT KapTy
KoppensuuonHoi 3aBucumoctu (Correlation plot) s BeiOpanHoit naper mapameTpos (puc. 28).

Kapra koppemsiquoHHONM 3aBHCHMOCTM IIapbl IapaMETPOB MPEACTABISACT IUIAH HW30JIMHUI
HEBSA3KU MEXIY TECOPETUYECKUMH JAHHBIMU I TEKYIIEH MOAEIN U TEOPETUYECKUMH JaHHBIMHU
Uit u3MeHeHHOW Mopenu. [lonaras, 4ro TeKylIue 3HAa4YeHUs IapaMeTPOB SBISAIOTCS LIEHTPOM
00JacTH SKBUBAJIEHTHOCTH, PACCUMTHIBAECTCS €II€ HECKOJbKO pELIEeHUH NpAMON 3ajgaud JUis
[1apaMeTPOB, BAPbUPYEMBIX BOKPYI JAHHOW TOYKH M OIPEAEIACTCS BEIMYMHA MaKCHUMAJIBHON
MOTPELIHOCTH OTINYMS JAHHBIX OT LEHTPAIBHOMU. I MOCTPOCHUS KapThl KOPPEIALMOHHOMN CBA3U
MEXIy JABYMS IapaMeTpaMu, 3HAYEHHUIO KaXJIO0Tr0 W3 HHUX, NPHCBAWBaeTCs HAOOp 3HAUEHUU B
HEKOTOPOM JMara3oHe, PaCCUUTHIBACTCS HEBs3Ka C JAHHBIMU JUIS TEKYIIEH MOJACIH U CTPOUTCS
Kapra wu3oinMHUM. Ecoum napamerp umeer Jorapu(MUYECKOE paclpeiesieHHe, TO BCe
BBIIICYKa3aHHbIE  JCHCTBUSA MpoOM3BOJATCS ¢ Jorapudpmamu mapamerpoB. Ha kapre
HKBUBAJICHTHOCTHU CTPOATCS U30JIMHUU 3HAYCHUM MAaKCUMaJIbHBIX IIOTPEIIHOCTEH, OKa3bIBAIOIIHNX

KOH(I)I/IpraI_[I/IIO o0iactTu u Ipeaciibl JeHCTBUSA IMpUHIKMIIa 3KBUBAJICHTHOCTH. I/ISOMCTpI/I‘-IHBIC



00J1aCTH HPKBUBAJIICHTHOCTHU YKa3bIBAlOT HA OTCYTCTBHUC KOPPCIIALIUN OLICHOK MMapaMEcTpoOB, CUJIBHO
BBITAHYTBIC o0OmacTu - Ha KOPPCIIIIUOHHBIC CBA3KU OLCHOK ITapaMCETPOB. Ananm3 I(OppCJ'IHL[HOHHOﬁ

3aBHCHUMOCTH CIIOCOOCTBYET YCIIEITHOMY BBISIBJICHUIO SKBUBAJICHTHOCTH JIBYX MapaMeTpOB.

_1o| x|
!l o feixl [T 2] wf e =] |2

i

Puc. 28  Oxno Correlation contour plot.

[[BeToBas 1mIKana yCTaHABIMBACT CBS3b MEXKY 3HAYEHUEM HEBSI3KU U OIIPECIICHHBIM LBETOM.

[lone pl - ycranaBiuMBaeT THUI NEPBOrO HapaMeTpa, A KOTOPOro MPOU3BOAMUTCS aHAIIN3
KOPPEJSIIMOHHON 3aBUCUMOCTH.

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

Crnenyrommue 3a HUMH N0 BOJA, YCTAaHABIMBAIOT HMHJIEKCHl CIOEB IIEPBOTO M BTOPOIO
napameTpoB, Juist KoTopbix [lome pl - ycTaHaBmuBaeT THUIl MEPBOrO MapaMeTpa, Ui KOTOPBIX

MMPOU3BOAUTCA aHAJIN3 KOppGJBII.IHOHHOﬁ 3aBUCHUMOCTH.

B- MOCTPOUTH KapTy KOPPESIINOHHON 3aBHCUMOCTH.
OxHO mocTpoeHus obJlaka KBHBAJICHTHBIX MOJIENICH BbI3bIBacTcs ommueit: Equivalence plot.
OHO peanu3yeT AOCTAaTOYHO PECYPCOEMKHUM aarOpUTM TOMCKA JKBUBAJICHTHBIX MOJENEH, B

pamKax 3aJaHHOI MOTrPEIIHOCTH, METOI0M nepebdopa (puc. 29).
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Medels of Resistivity
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Puc.29 Oxno Equalence plot.

CJ'IC)IyeT 3a1aThb MHUHUMAJILHBIN YPOBCHBb HNOTPCUHIHOCTHU, MPHU JOCTUKCHHU KOTOPOIO MOJICIb
OyIeT cuMTaThCsl SKBUBAJICHTHOW Tekymiel (mosie BBoaa). Ecnu ommus Calc He ycraHOoBieHa, TO
SKBUBAJICHTHBIE MOJIENN OYIyT pacCUMTBHIBAThCS JUISl 3HAUSHHMS MOTPEHIHOCTH MoA0Opa MOAENH.
OOBIYHO ATOT YPOBEHb BHIOMPACTCS UyTh OOJBIINM, YeM TEKYIIas MOTPEIIHOCTh noabopa. Jamee
ClleflyeT BbIOpaTh MmapaMeTp, Ui KOTOporo OymeT mpou3BoauThes pacder (Resistivity). U 3atem
3aMyCTHTh TPOLEAYPY IOUCKA B Pe3ynpraToM paboOThl anropuTMa SBIsSETCS HAOOpP KPUBBIX
Mozenu. OTKIIOYHTh T€ WM MHBIE KPUBbIE MOXXHO Ha JIET€HJAE CrpaBa OT n3o0paxeHus. s
nepexojia OT OJJHOTO rpaduka K APYroMy UCIOIb3YHTE MPOKPYTKY.

Jluanor HacTpOWKH rpaduuecKuX mapaMeTpoB TaOIHUIbI BhI3bIBaeTCs yHKTOM Options.

Zond geophysical software




I Table colors @
Lock
R ange Q |
Free Q |
Min E |
B ER E |
Active E |
Font ABC |
Cell height 24 3

| Ok Default

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

Omuust Lock — 3amaet 1BeT siueiiku, mapamerp KOTopoil 3ag MKCUPOBaH.

Onmust Range — 3agaer UBeT AYeMKH, /U1 HapaMeTpa KOTOPOH 3a7aHbl ITPeJIeIibl.
Onuus Free — 3amaer uBeT siuelku, Ui IapaMeTpa KOTOPO HE 3aaHbl IPEEbl.
Omnmwmst Min — 3aaet 1[BET MUHUMAJIBHOTO TIpejiesia H3MEHEHHI TapameTpa.
Onmust Max — 3a1aeT 1BeT MaKCUMaJIbHOTO TIpejiesia H3MEHEHHH mapameTpa.
Omust Active — 3a1aeT [IBET paMKH aKTHBHOM SIYCHKH.

Onuus Font — 3anaet wpudT sTYSHKH.

Omnuus Cell height — 3anaet Tonmuny ss4eiky.

Pa3pe3 (Section)

JlanHbIll OOBEKT CIYKUT Al OTOOpaKeHHsS W3MEHEHHUs T'€0RJIEKTPUYECKOro pa3pes3a BJOJb
npodwmis. [ToctpoeHne Mpou3BOAUTCS B OCAX: KOOpAMHATA 1Mo mpoduitto, riryouHa. [lkana nsera
yCTaHaBJIHMBAET COOTHOIICHNE MEX/y H300pakaeMbIM 3HAUE€HHEM U I1BeTOM (puc. 31).

[Tpu HaxOXIEHUM Kypcopa B IMpefesiax T'€0dJIEKTPUUYECKOro pa3pe3a, OETYHKOM BBIJENSETCS
CJIOHM, HaJ KOTOPBIM OH HaxomuTcs. Ilpu npubnmxeHnn Kypcopa K TpaHUIE MEXIY CIOSMHU €ro
(dopma MeHsIeTCs U MOSBISIETCS BO3MOKHOCTD PelaKTUPOBAHUS ee MosoxkeHus. /s storo cnenyer

MePeTaliTh BRIOPAHHYIO TPAHUILY B HY>KHOE MOJIOKEHHE ¢ HAXKaTON KHOMKOM MbIu (yieBast). [1pu



HA)KaTOM MpaBOW KHOMKE BMECTE C BBIOPAHHON OyIyT CMEIMIAaThCs HIDKENEKAIlue TPAHUIIBL.
JIBOWMHOM IIEJTYOK 10 CIIOO BBI3BIBAET TUAJIOT 3aJJaHMs €ro mapameTpa.

Ing E E E B E E E E E E E E E E E E E E B E E E E E E B ER

38 3| 38 "

depth axis color bar

Puc. 31  OKHO reo31eKTpUYECKOro pa3pesa

VYBenuueHne OTAEIbHOIO y4acTKa WIM €ro IEpEeMEILIEHHE OCYIIECTBISAETCS B PEXUME C
HaKATOW KHOMKOH (MHCTPYMEHT — “pE3HHOBBIN NMPSIMOYTOJbHHK). J[is BBIACICHUS Y4YacTkKa,
KOTOPBI HEOOXOJUMO YBEIWYUTh, KYpCOp MBIIIM MEpeMellaeTcsi BHU3 U BIPaBO, C HaXKaTOM
neBoii kHonKOM(A). 111 Bo3BpaTa K epBOHA4YaIbHOMY MaciiTady, MPOU3BOASTCS T€ ke eHCTBUS,

HO MBIIIIb IBUKETCS BBEpX U BiieBo (B).

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

OIIIHAMM
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Log data scale

Hcnonw3oBarhk gorapudmudeckuii Mmacmrad s IIBETOBOM
IIIKaJIbI.

Display labels

[Toxa3pIBaTh METKM (3HAUCHHS TAPAMETPOB) HA CIIOAX.

Display ColorBar

Iloxa3rIBaTh IBETOBYIO LIKATY.

Setup

Bri3BaTh quanor HaCTpOHKH 0OBEKTA.

Print preview

Pacneuarats paspes.

Refresh section

[TepepucoBath pazpes.

Save picture

CoxpanuTth paspes B rpaduyeckom (aiine.

Output settings

BeI3BaTh quanor 3aj1aHus napaMeTpoB Macuradba
HKCHOPTHPYEMBIX IpaUIeCKUX H300paKECHUH.

Layered section

Oto0Opa3utk pa3pe3 B BUJE CIOCB.

Layered section [topo]

OT006pa3uTh pa3pes B BUJE CIOEB C YIETOM JaHHBIX
Tonorpaduu.

Contour section

OTo0pa3uTh pazpe3 B BUJE U3OIUHUI.

Smooth section

Oto0OpasuTk pa3pes B BHJE CIIIAKEHHOTO pa3pesa.

Add background

Jlo6aBuTH N300pakeHNE-TIOATIOKKY.

Remove background

Y nanute n300pakeHne-MOITI0KKY.

Set bottom

Y CTaHOBUTH MaKCUMAJIbHOE 3HAUYEHUE BEPTUKAIILHON OCH
BPY4YHYIO.

Model interpolation

WuTepnionsmus Bcex MoJieNnei Mexay AByMs 3a/laHHbIMU
MMYHKTaMH 30HIMPOBAHUS.

Bad data interpolation

HNuTtepnonsmus Moeneit (¢ ommoKoi moaoopa BhIIe
3aJIaHHOTO YPOBHS) MKy TBYMS 3aJJaHHBIMH ITYHKTaMH
30HIUPOBAHUS.

Column percent

3aI[aTB IMAPHUHY KOJIOHOK MOJCIIH.

Resistivity display

[Toka3biBaTh pa3pe3 yIeIbHBIX COMTPOTUBIICHHI

Polarizability display

IToka3pIiBaTh pa3zpes MOIIPU3yEMOCTH

Ha puc. 32 noka3aHbl yeTbIpe BapuaHTa MPEACTaBICHUS T€0JIEKTPUIECKOTO pa3pesa.




Layered section

10 11. 12 13
ed section [topo]
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Layer

53
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Contour section

Puc. 32  BapuaHThI HpeacTaBJeHHs I€03J1eKTPUYECKOro paspesa.

Omnrust Setup BbI3BIBACT AUATIOT HACTPOUKH MapaMeTpoB paspesa (puc. 33).

oaesecion etp SN0 =
t odel-zection |
—Box margins (pxels)
Mum levels |10 = fark.s Font 1‘1_4
Left margin 35 |-
Draw barder v ColorBar font 1‘1_1
Top margin 20 |- 1
—From Pseudo-section— |II
Palette
Right margin 50 |- Box marginz v
Bottem margin 20 |- ColarB ar v
—LU=er data limits I

User limits r Minimum I1 Maximum |1 I

Close 1

Puc. 33 OxHO HACTPOIKH NapaMeTPOB re03JIeKTPUYECKOro pa3pesa.

Oobaacts Box margins

[Tone Left margin — ycranaBnuBaeT oTCTyM (B MHUKCeIaX ) M300paXKeHUs OT JIEBOTO Kpasi OKHa.
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[Toe Right margin — ycranaBiauBaeT oTcTyn (B MUKCENax) M300paXEHHUsT OT MPABOrO Kpas
OKHa.

[Tone Top margin — ycraHaBIuBaeT OTCTYN (B MHKCEIax) M300pa)KCHHUsS OT BEPXHEro Kpas
OKHa.

[Tone Bottom margin — ycraHaBiMBaeT OTCTYI (B IMHUKCeNIaX) U300paKEHHUS OT HUKHETO Kpast
OKHa.

[Tore Num levels — ompenenser komudecTBo 1BeTOB. CeYeHUsS 3aqalOTCS PaBHOMEPHBIM
JUHEHHBIM WX Jorapu(MUYECKUM I11aroM, B 3aBUCUMOCTH OT THUIIA JaHHbIX.

Oyuxius Draw border — ykassiBaeT nporpamMme, HY)KHO JIH PUCOBATh MPAHHILY MEXIY CIOSIMU
pa3Horo IBETA.

Kuormnka [Palette] — BoI3bIBaeT AMaIOr HACTPOWKH LIBETOB CIIOCB paspesa (1o apodHee).

Kunomnka [ColorBar font] — Bei3siBaeT nuanor HaCTpOHKH MIPHUQTA IBETOBOM IIKAIIBI.

Knomnka [Marks font] — Bei3siBaeT quanor HacTpoiKy mpHdTa MOAMHCER K CIOSM.

O6nacts User data limits

Omnuus User limits - yka3piBaeT mporpamme, HCIOJIb30BaTh MUHHUMAIBHOE M MaKCHMAJIbHOE
3HAYEHHUs JAHHBIX MM HCIOJIB30BaTh 3HaueHHs mojei [Minimum] u [Maximum] npu 3amanuu
[IBETOBOM IIKAJIBI.

[Toe Minimum — ycraHaBIMBaeT MUHUMAJIbHOE 3HAUCHHE TP 33 JaHUU [IBETOBOM IIIKAJIbI.

[Tore Maximum — ycraHaBIMBaeT MAaKCUMAaIbHOE 3HAUCHHE TPH 33[aHUH [[BETOBOM IIIKAJIBI.

O6nacte From Pseudo-section.

Omnmust Box margins - ykassiBaeT mporpamme, HCIONIb30BaTh 3HAYCHUs Mojiei obmactu BoOX
margins, COOTBETCTBYIOIIUX MICEBAOPA3PE3Y.

Omnuus ColorBar - ykassiBaeT mporpamme, UCIOJb30BaTh IIBETOBYIO MIKATY COOTBETCTBYIOLIYIO
THICeB/IOpa3pesy.

Huanor Output settings mpu BbeIkTIOUeHHON omimu AutomatiC mo3BonsieT HacTPOUTH
BepTHKaIbHBIN MaciuTab Vertical scale, ropusonransHbiit Mmacmtad Horizontal scale, paspemenne

IKCTIOPTHPYeMOTro nzodpaxenus Print resolution B dpi u pasmep mpudra Font size (puc. 34).



Picture settings

Wertical scale 1: |2EI
Harizontal scale 1: Iﬁd

Print rezalution 100

I
Fant zize + IEI 3, I
v Autaomatic

Ok | |

Puc. 34  OxHoO HACTPOIIKH NapaMeTPOB IKCIIOPTHPYEMOro H300paKeHus

Onmust Add background mpennasHaveHa it BCTaBKM B 00J1aCTh MOJICITH TOUTOKKH. JlaHHAs
(GYHKIMS SBISETCS MOJIC3HOW MPU HAIWYMU AapUOPHOH MH(pOpManuu (Te0JIOTHYECKOrO pas3pesa
1o npouiIro), TaHHBIX JPYTUX METOAOB WMJIM Ul CPAaBHEHUS Pe3yIbTaTOB MHBEPCHUU HA PAa3HBIX
sranax. dails moUI0KKU H0JKeH ObITh B opmate bmp. TTocne BpIOOpa JaHHOW OIMIUK TTOSIBUTCS
OKHO, B KOTOPOM HEOOXOJMMO YCTaHOBHTH IOJIOKCHHE 3Kcroptupyemoro ¢aitna. I[Momamoxka

OyZeT OTpaXkaThCsi CBEPXY Ha MOJIEIH, IIPH 3TOM CJIOH MOUTIOKKH mpo3paycH (puc. 35, 36).

Ing B E E B E B E E B E E E B B E E B E B E BE E B E E E
o

10

20+

30

7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 2 23 24 25 26 27 28 29 30 3 32 33 34 35 38 37 38 Xm

Puc. 35 Ilpumep MOAJIO0KKM re0JJOrHYeCKOro papesa.

12 1 22 23 24 25 25 27 28 29 30 31

Puc.36  Ilpumep MOATOKKH CeiCMMYECKOro pa3pesa.

IlceBaopaspes (Pseudosection)

JlaHHBIN OOBEKT CIYKHUT I OTOOpaKEHWS HW3MEHEHUs HaOJIOJCHHBIX 3HAYCHHWH BJIOJb

npodwis, B popme uzonunwmii (puc. 37).



160%n

Puc. 37 IIpumep nceBaopa3spe3a Kaxyuerocsi COnpoTuBJIeHU.

[Toctpoenue mnpou3BOAUTCS B OCAX: KoopauHarta no mnpo¢wumo, pasHoc. Illkama nBera
yCTaHaBJIMBAET COOTHOUIEHNE MEKAY U300paXKaeMbIM 3HAYEHUEM U LIBETOM.

VYBenuyeHue OTIENIBHOIO YydacTKa WIHM €ro IepeMelleHHE OCYLIECTBIISIETCS B PEKUME C
Ha)KaTOM KHOIKON (MHCTPYMEHT — “pE3MHOBBIA NPSAMOYrojdbHUK’). s BbLAEIEHUS ydacTka,
KOTOPBIII HEOOXOAWMO YBEIUYWTh, KypCOp MBIIIM TEepeMeNIaeTcss BHU3 M BIIPAaBO, C HAXKATOH
neBoil kHomkoit (A). Jlns Bo3Bpara K IepBOHAYalbHOMY MacuiTaly, HPOU3BOJSTCS TE IKE

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

A B

Haxatme mnpaBoii KHONKM MBIIIM B OOJIACTH OCEH BBI3BIBAET KOHTEKCTHOE MEHIO CO

CICOYIOUMUA OINMIUAMUA

BrI3BaTh Auanor HaCTpPOMKHU MapaMeTpoB
Setup
00BEKTA.

. . Jwnanor npenBapUTEIbHOIO MIPOCMOTPA NEYATH
Print preview

(moapoGHee).

Vcnonb3oBatk lorapuMudeckuit Macmrad Juist

Log data scale
IIBETOBOM IIIKAIEI.

. BxiroyaeT pexxuM HelpepbIBHOW IPaJMEHTHOU
Smooth image
3QJIMBKA BMECTO KOHTYPOB.

Display grid [Toka3pIBaTh METKH TOYECK H3MEPEHH.
Display ColorBar [Toka3pIBaTh IBETOBYIO IIKAITY.
_ CoxpaHHTB TIceBAOpa3pe3 B GopMaT MporpaMMbl
Save XYZ file
Surfer.
Save picture CoxpaHuTh TICEBI0pa3pe3 B rpaduueckuii dai.

Apparent resistivity display OTtoOpaskaTh TIceBAOpa3pe3 Kaxyerocs




COIIPOTUBJICHUS.

S OT00paxars nceBopa3pes Kaxyencs
Apparent polarizability display
MOJISIPU3YEMOCTH.

Onmwmst Setup mpeaHa3Ha4YeHA Uil BI30BAa OKHA HACTPOWKHM IapaMeTpoB IceBopaspesa (puc.

38).

P zeudo-zection I

—Box margine (pixels)————— ColarScale—— Fixed — ~User data limits— —

Mi |T3.T
Left margin |35 |vl Mumlevels |16 = "
Max |1QE-.T

Top margin Izu |ﬁ |zolines v

Right margin |-a Labels v

Bottom margin Iz']' @. Cettings &J

Colorbar font ﬂ

Puc. 38  OkHO HACTpPOHKHU NapaMeTPoOB NceBaopa3pesa.

O6:acts Box margins:

[Tone Left margin — ycranapnuBaet oTcTyn (B MUKCENaX) M300paKeHUs OT JIEBOTO Kpasi OKHa.

ITone Right margin — ycranaBnuBaer oTcTyn (B MUKCeNaX) M300pPaKCHUSI OT MPABOTO Kpas
OKHa.

ITone Top margin — ycraHaBiuBaeT OTCTYN (B MHKCeNax) W300PaKCHUs] OT BEPXHEro Kpas
OKHa.

[Tone Bottom margin — ycraHaBiauBaeT OTCTYM (B MHUKCeIax) U300paKeHHsI OT HIDKHETO Kpast
OKHa.

O6nacts ColorScale:

Omust Fixed - pukcupyeT TeKyIyro MBETOBYIO KAy CO BCEMH HACTPOMKAMH.

ITomre Num levels — onpenensier konuuecTBO ceucHu n3onuuuii. CeueHus N30JIMHUIN 3a1al0TCS
PaBHOMEPHBIM JIMHEHHBIM WJIU JIOTapU(PMUYECKUM I1arOM, B 3aBUCUMOCTH OT TUIIA JaHHBIX.

Omust 1solines — ykasbiBaeT mporpamMme, HY>KHO JI PUCOBATh H30JIHHUH.

OHI_II/DI Labels — YKa3bIBACT IIPOrpaMMEC, HYKHO JIM pUCOBATh MOAIUCHU K U30JIMHUAM.

Zond geophysical software




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

B Edit levels - E=REERT
= H

C_color L_color | Level |L_vi5ihle|

[

&5
68
71
75
73
a3
a7
a7
a6
101
106
112

Puc. 39 JImajor HacTpoiiKH NBETOBON MAJTUTPHI.

Knomka [Colorbar font] — Bei3biBaet quanor HacTpOHKH MIpU(TA [IBETOBOM MIKAJIBI.

Omumust User data limits - ykassiBaeT mnporpamme, HCIOIb30BaTh MHHHMAIBHOE U
MaKCHMaJIbHOE 3HAYCHHUS JaHHBIX WM UCIIOJB30BaTh 3HaUCHUs nosieir Minimum u Maximum mpu
33JJaHUN CEUEHUHN N30INHUHN.

[Tone Minimum — ycraHaBiMBaeT MUHUMAJIBbHOE 3HAYCHHE MTPU 3aJaHUH CCYCHHI H30JIMHUN.

IToste Maximum — YCTaHABJIMBACT MAKCHUMAJIbHOC 3HAUCHUC ITPU 3aJaHUN CEUCHUN M30JIUHUH.

Zond geophysical software




I'padpuxu npopunupoanus (Profile)
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Puc. 40  Oxno rpa¢ukoB npodpuaIupoBaHus.

JlaHHBI O0BEKT CIYXHUT sl 0TOOpaskeHHsI TpaguKoB MpOoPUIMpPOBaHUS (TCOPETUYECKUX U
AKCIIEPUMEHTAJIbHBIX) Ha pa3HbIX pa3Hocax. L[BeT KpHUBOH COOTBETCTBYET OIPEAEICHHOMY
pasnocy. Jlocrymusl s ctuiieit Profile u Interpretation.

YBenuueHue OTAETBHOTO y4yacTKa WM €ro IepeMelIeHHE OCYIIECTBISETCS B PEXHUME C
HA)KaTOM KHOMKOW (MHCTPYMEHT — ‘“pE3WHOBBIA MPAMOYroidbHUK’). ls BblAENEHUs y4yacTka,
KOTOPBII HEOOXOAMMO YBEIHYWTh, KypCOp MBIIIM TEpeMeNIaeTcsi BHU3 W BIPABO, C HAXKaTOU
neBoil kHonKoM(A). i Bo3BpaTa K IEpBOHAYaIbHOMY MacllTady, IPOU3BOAATCS T€ Ke JeHCTBUS,

HO MBIIIIb IBHYKETCS BBEpX U BIiieBo (B).

[TepemernieHre MBIIIKA C HaXaToll NpaBod KHOMKOM MO3BOJSET cMeIaTh rpaduku 1o
BEPTUKAJIH.

MeTKN Ha IKCHEPUMEHTAIBHBIX KPUBBIX 0003HAYArOT HOMEpa pPa3HOCOB, JJISi KOTOPBIX OHHU
noctpoeHsl. [Ipy HaxaTuu JIeBOM KHOMKH MBI Ha KPUBOW, KPHUBBIE IS JPYTUX Pa3HOCOB
UCYE3al0T, U MOSABJISIOTCA CHOBA MOCIIE OTIYCKAaHUs KHOMKH. J[J1s1 TOro, 4To0bhl 0TOOpa3UTh TOJIBKO
onvH rpadUK IMICIKHATE JICBOH KHONMKOW MbImk ¢ Haxarod kiasuined [SHIFT] nHa cromcke
KpHUBBIX. Vcronb3yiiTe MpoKpyTKY U TIepexoaa K coceqHuM rpadukam. s oToOpakeHus: Bcex
rpadukoB cHoBa Haxkmute [SHIFT] + eBast KHOIIKa MBIIIN HA CIIUCKE TPadUKOB.

Jnis Toro 4toObl YBENIWYMTh WJIM YMEHBIIUTh BECa TOYEK HCIIOJNB3YHTE MpPaByl M JIEBYIO

KHOIIKY MBI ¢ HaxkaTto kiaBuiieii [ALT].



Jlns ynajieHus: TOYeK HCIONIb3YHTE KOJeco MbIM ¢ Haxaroi kmaBuiied [ALT]. Pasmep
o0nacTu yiajaeHus peryiupyercs Mpy MOMOIIU KoJieca.
Haxxatne mnpaBoil KHOMKM 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 TPaQUKH.

Apparent resistivity display OTtoOpaxatb rpaduKu KaKyIIErocsi COMPOTHBIICHUS.

Apparent polarizability display | Orob6pakaTs rpaduKu KaxyIiencs moasspu3yeMOCTH.

Haxatue mpaBoil KHONKM MBIIIM HEMOCPEJACTBEHHO Ha TPA(pHUKOB BBI3BIBAET BCIUIBIBAIOIECE
MEHIO [103BOJISAOIIEE YCTAHOBUTh BECa TOUKAM IpapUKOB WK YAATUTh OT/ENIbHbIE IpaduKy.

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

oo seus NN 5

Prafile plat l

Mark style Right paintz -
Observed &J
Calculated &]

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

Apply Close

Puc. 41  OxHo HacTpoiiku mapamMeTpoB rpadpuKoB NPoPUIMPOBAHUS.

Onmust Mark style — onpenenser kakum 00pa3oM pUCOBATh MOJIUCH K rpaduKam.

3navenue Left points — cieBa ot rpadukoB.

3nadenue All points — ot Touku k Touke.

3naudenue Right points — cripaBa ot rpadukos.

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

napameTpoB !HOQ[}O6HCC ) IS Ha6J'IIO,Z[CHHBIX " paCCYUTAaHHBIX 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 HECKOJIBKMX JIMHHH Tpoduiieid B TJIABHOM MEHIO IMPOrpaMMbl BBIOEPHUTE
Options/Set lines/coordinates. ITocie yero mosBUTCS auanoroBoe okHo Line settings (puc. 42), B

KOTOpOM OTOGpa)KaeTCSI IMMOJIOKCHHEC TOYCK 30HAUPOBAHUA HA IJIOIIAOU.

@ Line settings - i
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5319 000

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

'|x: 6660503, y: 5310805.0  [31/682 selected

—— E =

Puc. 42  ImanoroBoe okuo Line settings pas paGoThl ¢ MIOMIATHBIMH JAHHBIMH C
H30JMHUSMHU Tonorpaguu.

I'naBHasg maHens OKHA COACPKUT CIICAYIOIIINC (I)YHKI_[I/II/IZ

3arpy3uth pactpoBbiii (aitn kaptel (Load map) wiam MoCTPOMTH H30IMHUM pebeda

. (Draw topography).

3arpyxaet KapTy y4acTka U3 uHTepHerta. [Ipu 3ToM KoopAMHATHI CTAHLIUN JOTKHBI

fﬁ ow1Th 3a1a0bl B UTM koopannHatax. B cioydae mpoOiem ¢ 3arpy3Koil BBeIuTe

aKTyalbHBIN K04 B Tosie Bing maps api_key.




Jo6aButh muHuI0 Ipoduis. JIeBoi KHOMKON MBIIIN 33Aat0TCS TOYKH JTUHUUA TPOQHIIS,
[IPaBOM KHOIIKOM — 3aJa€TCs NOCIEAHsAA TOUYKa. [IpaBblii IIET9OK MBIIIN BBI3IBACT

E JIOTNIOJIHUTEIbHOE MeHI0. [Ipn Ha’kaTuM NpaBoil KHOIKM MBI MOSBISETCS KOHTEKCTHOE
MEHI0, [T03BOJISIONIEE 337aTh KOOPAMHATHI IMHUH, YAEPKUBATH KypCOp OKOJIO TOUEK,

HHBCPTUPOBATH JIMHUIO U IPOBOJAUTH JIMHUU aBTOMATHYCCKHU.

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

Mo1magaroT B IMIPAMOYT'OJIbHYIO 0051aCcTh BOKpPYT 3aﬂaHHOI71 JIMHHUH.

1 =l | 3azaTh HOMEp aKTUBHOT'O MPODUIIS.

VY aanuTh TEKyIii mpopub.

% Y nanute Bce podus.

OTKpBITh M PEAAKTUPOBATH TaOIUILy KoopauHat (quanor Stations locations).

BBI6paTB MacIitad I/1306pa)KCHI/I$I paBHOOCHHﬁ niIn ¢ MaKCMMaJIbHBIM 3aIIOJITHCHUEM

o0JlacTy OKHA.

YcTaHOBUTH COOTBETCTBEHHO MUHUMAJIbHBIN M1 MAKCUMAJIBHBIN pa3HOCHl. M3MepeHus
BHE BbIOpaHHOIO JMarna3oHa, B IporpaMMy 3arpy>keHsl He OyayT (Ipu 3arpy3Ke HOBBIX

WMax | JAHHBIX).

Y CcTaHOBUTD pasMep 00J1aCTh aBTOMAaTHYECKOI'0 BLI60pa TOYCK 30HANPOBAHHS B

pEMG
npodus.

[lepeiiTu K pe:kUMY UHBEPCUU JAHHBIX JI BHIOpAHHOW CUCTEMbI POUIICH.

[IporpaMMa Mo3BOJISIET YCTAHOBUTH HECKOJBKO JUHUHN JIuHMHA mnpoduiel. [locie ycTraHOBKM
npoduis ¥ BbIOOpa TOUEK BIOJIb HETO, BCE BKIIIOYEHHbIE B MPO(UIIL TOUKU OyIyT 0TOOpaskaThCs
CHUHMM LIBeTOM. Tak k€ MOKHO HMCKJIIOYHMTH/BKIIOYUTH TOUYKY B MPO(UIL IpU MOMOIIM Ha)KaTHs
JeBOM KHOMKHM MbIM. Ecnu nuHMS npoduiis HE MPOXOIUT HEMOCPEICTBEHHO 4epe3 TOYKH, TO
MOJIOKEHUE TTPOCKITUU TOYKH 30HAUPOBAHUS Ha Mpodusie OyaeT 0ToOpaxaThCs 3€JICHBIM I[BETOM.

JIiist IpOCMOTpa U peakKTUPOBaHKs KOOPIMHAT TOYEK MCIONb3yiTe nuanor Stations locations

(pI/IC. 43), B KOTOPOM IIOJIB30BATECJIb MOKET 3a4aTh KOOPAUHATHI TOYCK BPYUHYIO0, CKOIIUPOBATH U3

u
Excel niu 3arpy3uth TeKCTOBBIH (aiin ¢ KOOPMHATAMHU, BOCIIOIb30BABIINCH KHOITKON E
KHomkM Ha maHenu MHCTPYMEHTOB II03BOJIIOT BBIMOJHATE CIEAYIOUIME NpeoOpazoBaHMs
KOOpJMHAT:

LL>#Y | - mepecunTars reorpauueckie KOOPAHHATHI B IPIMOYTOJIBHEIE

UTM |- npuBenenne reorpaduueckux koopauHar k cucreme UTM
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Puc. 43  Oxkwo Stations locations. YcranoBka koopauHar.

Tabnuia TOYeK 30HAMPOBAHUS COJCPXKHT cieayrouue ctoyoipl: [Name] — uMmst HCXOTHOTO
daiina, [X], [Y], [Z] — koopauHaTh! ¥ BeIcOTA TOYKH, [V] — BKIFOUNTH MM UCKIFOYUTH TOUKY.

Jis mpocMoTpa M PEIAKTUPOBAHHS KOOPIMHAT TOYEK 30HIUPOBAHMUS, HAXKMHUTE MPABON
KHOIKOW MBI [0 HWHTEpecyrled Touke. B mosBuBHIEMcs OKHE OyIyT OTOOpa)atbcs
KOOPJMHATHI, KOTOPBIE MOYKHO PEIaKTHPOBATh.

[Tocne ycranoBku npoduist HEOOXOIUMO HaXaTh KHOMKY MEPEXoaa K PeKUMY HHTEPIPETaUu

JTaHHBIX il, MOCJIE YEro NOSIBUTCS TJIABHOE OKHO MporpamMmbl. J[Jid MEpeKIIOYEHHS] MEXIY

Line1

~ -
HpO(l)I/IJ'IHMI/I HCIIOJIB3YUTE OKHO —I Ha IIaHCJIW HWHCTPYMCHTOB TIJIaBHOI'O OKHa

porpamMmsl.
Onyus Plane data

Omuust Plane data (Options/ Plane data) mo3Bomser cTpouTh IUIAHBI pacHpeielieHUs
BBIOPAHHOTO MapameTpa (yIeTbHOIO COMPOTHBIICHHS, KQKYIIErocsi COMPOTHBIICHHS, BBICOT H T.JI.)
B 3aBHCHMOCTH OT TIyOMHBI WIIM BpeMeHH 1o ruromaau. Ha puc. 44 mokasaH mpuMep MOCTPOCHUSI

pacnpenenenus yieabHOro CONpOTUBICHUSI Ha TUIOIIA U,

Zond geophysical software



5322000
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5320000

5315000

Puc. 44  Oxkwno PlaneXY. Ilin1aH n30uHUil yIeJILHOTO CONPOTHBJICHHUS.

Ilanens HHCTPYMEHTOB OKHA COACPKUT CICAYIOUINE KHOIIKH:

3arpy3uTh pacTpoBBId (aiiil KapThl B KA4ECTBE TOTIOKKH.

3arpykaert KapTy ydactka u3 uHTepHeTa. [Ipu 3ToM KOOpIMHATHI CTaHITUH
’E NOJOKHBI OBITh 3a1aHbl B UTM koopauHarax. B cirygae nmpo6iiem ¢ 3arpy3koit

BBE/INTE aKTYyallbHBIN KITI0Y B Tosie Bing maps api_key.

DKCIOpTUPOBATh IUIOIIAAHYIO CXeMy pacnpezeneHus napamerpa B Golden

Software Surfer u 3amycTuTh PUIIOKEHHE.

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

[iti

MpoOBOAUMOCTD UJIN MOHIHOCTL).

[TocTpouts U30IUHUM JJIST ©K3MEPEHHBIX MMapaMeTPoB (KaxKyleecs

]

COMNPOTHUBJICHUSI WU TIOJIIPU3YEMOCTH).

[TocTpouTh U30IMHUY 711 3HAYEHUW BBICOT.

@ | [

OOGHOBUTH TEKYIIIHH TUIaH.

[TapameTp, KOTOPBI OymeT 0TOOpa)kaThCs Ha TUIOMIATHOM Cpe3e. DTO MOKET

| Resistivity | | GbITH mapamMeTp MOJIENH IS BEIGPAHHOI ITyOUHbI HITH H3MEPEHHBIC

3HA4YCHUs.

Zond geophysical software




YcranaBnuBaeT rryOUHY JUIS KOTOPOH OyIET CTPOUTHCS TUIOIIAIHON Cpe3
Mojenu. B 3aBucuMocTu oT pexxuma, 3HauUeHHsI OepyTcsi ¢ 3aJaHHON

L a0COITIOTHOM TITyOMHBI (BBICOTHI) MJIM € TJIyOMHBI OT moBepxHoctu (depth
from surface). Eciu 3aan pexxiM MOCTPOCHHS JaHHBIX, YCTaHABIHBAET

HOMEpP YPOBHSI JaHHBIX AJIs1 OTOOpaXKEHMUSL.

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 ciost.

[lpy moOCTpoeHWU TapaMETPOB MOJEIW Ha IaHEId HHCTPYMEHTOB COJCPKHTCS 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 COACPIKUT CICAYIONIMEC KHOIIKH:

&) IIpeaBapuTeNbHBINA TPOCMOTP MEYATH.

i Bpamats 3D moaens.

3arpykaert KapTy ydactka u3 uHTepHeTa. [Ipu 3ToM KOOpAMHATHI CTAaHIIUMA
fp JOJKHBI ObITh 3a1aHbl B UTM KkoopauHatax. B ciyuae mpo6iiem ¢ 3arpyskoii

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 OKHE CIIpaBa.

a H VYcranaBnmuBaeT 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 3TO# KHOIIKH YCTaHABJIMBACT OJUHAKOBBIC MaCH_ITaGBI JJIA BCEX
1EN ocel. [Ipu 3ToM, cripaBa MOSBIIAETCS OKHO MMO3BOJISIIOLIEE 331aBaTh

COOTHOIIIEHHE MACIITA00B I KaXKIOH OCH.

z (v ~
[ﬁ? Hacrpoiika BepTUKaIbHON OcH Z.
Resistivity VYka3bIBaeT, MOZIENIb KaKoro nmapamerpa OyaeT 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 pacmojioeHa Tabiuia, cojaepaiias Ha3BaHusA Mpoduiel, KOOpIUHATHI Havyajaa
koHma. Jlns oroOpaxkenus mnpoduns Ha 3D Momennm HEOOXOAMMO YCTAaHOBUTH TaloO4Ky B
nocienHaem croore Tabmuisl ([V] — visible). CipaBa orobpakaerces miaH npoduicii. AKTHBHBIN
npodmib OTOOpaKaeTcsi KpPacHbIM IBETOM. KIMeeTcss BO3MOXHOCTh PEIAKTHPOBAHHS CBOMCTB
oCeil, pelakTop BBI3BIBACTCS MPABOW KHOMKOW MbIiiH ¢ 3axaToi kinaumiei [SHIFT]. ITogpoouee

0 HacCTpOIKe mapameTpoB OCEH B pasjeie PenakTop oceu.

oo i
] ﬁ? = Nl ﬂ I Deepth fom sutace: E [ [Resistivy =
#+ Lines | 59 30 View | [ Options|

# Line | o [ v [ a | v X

1 linet 558630.7 | 531BI67.8 | 664638.0 | 5318 T

2 line2 658635.2 | 533N | 664638.0 | 5318 o : —a

3 line3 658630.2 | 53IBSTLT | 664638.0 | 5318 — i ] ] .

a line4 658663.6 | 53187668 | 664677.5 | 5318 5322000 - gpecoooas : e I i Rty TRLEEERE
=1 N ; | H H —

5 lines 558647.5 | 53189623 | 6646775 | 5319 -
el 18 : —

6 lines 558632.0 | 5319167.5 | 664686.9 | 5319 18
18] -— .

7 lne? 558636.1 | 5319374.1 | 664655.3 | 5319 7 ! . - ;

8 lines 658609.3 = 5319548.7 @ 669656.3 | 5319 % 1 : H : ; . —

9 ling 5586149 | 5319776.3 | 664655.2 | 5319 L - ! : : : ; —

10 line10 §58609.7 | 5319983.0 | 664656.2 5320 B e e Rl e e el e
i line11 658614.2 5320188.7 6646456 5320. -

12 line12 658608.7 5320365.2 664634.9 5320!
122 —

13 line13 658604.0 5320583.6 664634.8 5320
= —

14 line14 658598.3 | 5320773.4 | 6646343 | 5320

15 line15 658592.4 | 5320976.3 | 6646241 | 5321 —

16 line15 6585860 | 53211634 | 6646240 | 5321 5320 000 - - - -~ bt T T T e o o s o oo SRR
17 line17 558580.8 | 53213716 | 664613.3 | 5321 .
|18] line13 558575.4 | 53215737 | 6646025 | 5321

19 line19 585619 | 53217819 | 664610.5 | 5321
[ —

20 line20 558585.7 | 5321966.3 | 6645828 | 5322

21 line21 558580.1 | 5322166.2 | 6645774 | 5322
— 5318000+--

s
s
660 000 661 000 862 000 663 000 664 000 Y

‘ »

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

Bknanka 3D view (puc. 46) npennasHadena uis npocmorpa 3D mozenu.




@ ‘E ’ |37'2 E 2 Depth from surface %‘ Fﬁl |Hesis!ivity v]

Hb Lines 7 3D View | Dplions]

Puc. 46  Oxmno 3D section viewer, sxiaaaka 3D view.

Bxuanka Options (puc. 47) npeaHa3HadeHa /i1 HACTPOHKH MMapaMeTPOB H300paKeHHS.

Oonacts Color scale mo3somnsier HacTpouTh napamerpsl 3anuBku. Kuonka [Palette] Bei3siBact
JIMAJIOTOBOE OKHO HACTpoWku 3amuBku (momapodnee). O6macts Color scale limits mosBosser
YCTaHOBUTh MHUHHMYM M MaKCHUMyM Ui I[BETOBOM IIKajdbl B pPYYHYK HIU BBIOpATh
ABTOMATUYECKHI PEKHUM ONPEAEICHUS MPE/IEIOB, YCTAaHOBUB COOTBETCTBYIOUIYIO TaJIOUKY.

Onmus Continuous, ecnu oOmmus BKIOYEHA, pa3pe3 OyAeT MOCTPOCH C HCIOJIb30BaHHEM

HETPEPHIBHOHN IIBETOBOW MAUTPBI, HHaYe HAOOPOM KOHTYPOB.

Zond geophysical software
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3D sections viewer | (S

E (,6}’_;0 @ 0 Q I Depth from surface @ F{% ’W‘
B Lines| (7 20 View Options |

Colar scale Az soales

| Palette &J |
i X "
_ . . .
Color scale limits
Minimum 1.04
! J Y
. W .
Maximum 100
J zZ
Automatic I I e I
I !
[v Continuous
Maximal depth for sections " et 10 columns -

| )
Without topography o 908 Boreholes i~

h = — = = = = =

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

O6mactp AXis scales mpenHasHaueHa Ui YCTAHOBKM MacmTaboB ocedl. MacitaObl

B

YCTaHABIIMBAIOTCS TOJIBKO IIPU HAXKaTOW KHOIIKE Ha MaHEJIU UHCTPYMEHTOB OKHA.

[Tone Maximal depth for sections ycranaBmuBaeT mpeneibHYI MIYOWHY, HHXE KOTOPOWi
pa3pessl OyayT 0Ope3aHsbl.

Ommus Without topography mossossier mocTpouTh paspesbl 6e3 yueTa TOMOrpaduuIecKux
NPEBBIIEHUH 30HIMPOBAHUNA. DTO OBIBAET IOJIE3HO, €CIIM HEOOXOJMMO MOCTPOUTH MOJENb C
Jorapu(pMUUecKoil BEpTUKAILHOM OCBIO.

Omnmus 1D Columns - mo3BosnsieT moka3ats 1D mMomenu B Buae mceBIocKBaxkuH. [[BeTa croes
BBIOUPAIOTCS B COOTBETCTBUH C LIBETOBOM HIKAJIOM.

Omnmust Boreholes - mo3BossieT moka3ath CKBaKUHHBIC JaHHBIE B TPEXMEPHOM H300PaKCHHU.
[Tpu OONBIIOM KOJIMYECTBE CKBAXHUH B IIPOEKTE, UX OTOOpaKEHHE MOXKET 3aHUMATh 3HAYUTEIbHOE

BpeMs.

BBenenune anpuopHoi MHPOpMALUHA

Hanuune ampuopnoil wuHdopManuu (JaHHBIX TO CKBaKMHAM) IO3BOJISIET 3HAYMTEIBHO
MOBBICUTH JIOCTOBEPHOCTh MOJYYaeMbIX TI'eOdJIeKTpHUeckux paspe3os. [Iporpamma ZondIP1D
UMEEeT BCTPOCHHBIH MOJYJb, MO3BOJSIOUINN OTOOpa)kaTh anpUOpHbIE JTaHHBIE B Trpaduueckom

BUJIC HA pa3pe3ax.



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 Optlon;

Lzl H |ER E*lﬁ' EEI ili =] L‘,||IZEU [T 2@ o l

Nion e w2

mo| oz | ¢ |
3.500  3.500 _104
1 4500
=204
3 7.500
8 15.500 -30-|
19 34,500
EiE o]
48 82.500
5 87.500 -50+
50+
70
20|
90|

< > 225 230 235 240 245 250 235 280 285 270 275 280 285 280 285 300 305 310 315 320 325 330 338 340 345 350 355 380 385 370

Puc. 48  JImajorosoe oxHo co3nanus ¢aiiiaa aurogoruu Add borehole data

Ilanens HWHCTPYMCHTOB AHUAJIOT'OBOI'0 OKHA COACPIKHUT CICAYIONIUEC KHOIIKM:

i OTKpbITH (haiiin AMTOIOTUH.

[ | CoxpaHuTh (aiiil IUTOIOTHH.
E Co3zniaTh HOBYIO CKBa)KUHY.
E_x VY 1anuTh CKBaXHHY.
E J100aBUTH CIIOH B CKBaXKHHE.
i VY manuTe c10H B CKBa)KUHE.

q VYcTaHaBIMBAET TUIT CKBAXHMHHBIX JaHHBIX: IUTOJIOTHYECKas KoJIoHKa. MHaue

KapOoTa)KHbIe JaHHbIE (TpaduK).

E 3arpy3uTh JaHHbIE KapOTaxa.
i IlepeiiTu k npenbIayIIeil CKBaXKUHE.
L [IepeiiTu Kk mocneayroLIEl CKBaXKUHE.
E OOGHOBUTH OKHO TIPOPUCOBKHU JTAHHBIX.

Es] OTcopTupOBaTh CKBaKUHBI 110 KOOPIUHATE.

Zond geophysical software




YCTaHaBJII/IBaeT TOPU30OHTAJIbH KOO HNHAT BIOJIb IITPOMPUJIIST) U HOME
| 3 p YIO KOOp/IMHATY (B podus) p

poUIs, €CITU MPOCSKT COCTOUT U3 HECKOIBKUX JTMHUIA.

| | [Toanuce k ckBaxkuHe (He Oosiee STH CHUMBOJIOB) M YTOJI €€ HAaKJIOHA 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 ciosi B Metpax, [C] — tum 3anuBku. B mpaBoM okHe JaHHBIE 10

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

i
st co31aHusi HOBBIX CKBXUHHBIX JIAHHBIX HEOOXOJMMO HaXKaTh KHOIIKY B Ha IaHEIN
uHCTpyMeHTOB. [locne yero B OKHe JaHHBIX MOSBUTCSA HOBas Tabiuma. [Ipu momMomy KHOIKH

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 JuTojoruei. Jlmangor 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 I&
W - Coom

Maone

— Harizontal ok
|| Wertical

> Diagonal Cancel
24 Back Diagonal -
T Cross

% Diagonal Cross

E -

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 KOOPAMHATBHI CKBa)XKMHBI Ha ITaHEIW MHCTPYMCEHTOB B KHJIOMETpax, IOCJIE 4Yero
CKBaXnHa 6y,ueT I/I306pa)KaTBC$I B COOTBCTCTBHUU CO CBOMMU KOOPpAWHATAMMU. B Fpa(bI/I‘-ICCKOM OKHC

AdKTHUBHas CKBaXXMHa 0T06pa>1<aeTc51 KpaCHBIM IBCTOM.



st ynoG¢eTBa paboThl ¢ OOJIBIINM KOJTUYECTBOM CKBaXHH B IIPOrpaMMe UMEETCsl BO3MOYKHOCTh
CO3MaHus MATUTPHI. [[JIsl CO3aHMs MATUTPHI BRIOEpUTE HEOOXOJUMYIO 3aJIMBKY B CTOJIOIE 3AJIMBOK
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 HaKMHUTE 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 HAXKATUUA 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

dopmarte daitna uronoruu cM. B [lpunoxxenuu 1.

Jlnss Toro, 4to0bl 100AaBUTH [aHHBIE MO CKBKHHAM U3 (ailia HCHONB3YHTe KOMAaHIy
Options/Boreholes/Load borehole data. /lanHbie 1Mo ckBaknHaM OyayT OTpa)kaThCs Kak Ha

TCORJIEKTPUUYCCKOM pa3pese, Tak U B 00sacTu peaaktopa mojaenu (puc. 50).

Z'n2 -
2
-10

o 1]
r
o [
[z
ol [
o i
ML
i s
]
Ml s
el
]
]
o
e |
8

E {1

T T T — T T T T
230 240 250 280 270 280 280 300 310 320 330 340 350 3580 Xm

r Modeleditor 4 P ¥ [=o|[= | == |

32

10 g P e PPy P2 1

Puc. 50 OrobOpaxkeHne JaHHBIX JIMTOJOTHH HA Tre0dJIEKTPHYECKOM paspese (A) u
peaaxrope moaenu (B).



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

24 y
HAQXMHUTE KHOTKY I;J u BbIOEpUTE cooTBeTCTBYIOUMI *.Crt. JlaHHbIe KapoTa)xa MOTryT OBITh

J00aBJIEHBI K YK€ UMEIOLIENCS TUTOJOMHYECKOM KOJIOHKE.
Beseoenue zeonocuueckux epanuy ([uanoz Set boundaries)

Juanor ycranoBku rpanui] Set boundaries gocrynen B mento Options/Invert&Apriori/Set
boundaries u mo3BosiseT ydYecThb NpPH HHBEPCHH AaIlPUOPHYIO TIEOJOIMUYCCKYI0 HH(POPMAIHUIO.

ITocne BbI60pa HaHHOﬁ BKJIAAKHW IIOABJIACTCA MCHIO, COACPKAIICE CIICAYIOIUC KHOIIKHU:

Enable/Disable editing BximtounTs/OTKITIOUUTE PEXUM PEIaKTHPOBAHHS TPAHUII.

boundaries mode.

Add new boundary. J100aBUTh HOBYIO 'PaHHILY.
Delete boundary. VY nanuTh Bce rpaHHMIIBL.
Save boundaries to file. CoxpaHuUTh TPAHUIIBI B (aii.

| D) |4 L4| [+

Load boundaries from file. | 3arpy3uts rpanuisl u3 daiiia.

BHenpeHue anpuHOpHBIX TE€OJOrMYEeCKHX I'PaHMI] B OOpaTHYIO 3ajady, SBISCTCSA BaKHCHIIIMM
PUEMOM TIOBBIIICHHS. KAayecTBAa HWHTEPIPETAlMd. OTO, C OJHOM CTOPOHBI,  IOBBINIAET
YCTOMYMBOCTH 3a/1a4H, C IPYTrOd — YMEHBIIAeT 00JIaCTh SKBUBAICHTHOCTH U TIO3BOJISIET TIOJTYIHTh
OoJice BBIIEPKAHHYIO CTPYKTYpPY. B Tex 06macTsix MOIesH, T/e mapaMeTpbl MajJo4yBCTBUTEIBHbI —
3TO NPAKTUYECKH SIUHCTBEHHBIN CIIOCO0 MONTYYHUTh IPUEMIIEMBII pe3yJIbTaT.

Ilepen yCTaHOBKOW TIpaHHUI] PEKOMEHAYETCS BBIMOIHUTh HHBEPCHIO BBIOpDAB BO BKIIAJIKE
Inversion okHa cBo¥CTB mporpammbl Tl uHBepcuu (Style) — Smooth u BxiIFOUNTE MOROODP TIO
riyounam (yopas ranouky B mojie Thick/depth). [TogpoOHee o HacTpolikax mapaMeTpoOB HHBEPCUHU

B pa3aciie OKHO CBOWCTB IPOrPaMMBEI.

Ha HOJ'IyLICHHHﬁ FGOBHGKTpI/I‘leCKI/Iﬁ pa3pe3 CIeayeT HAaHOCUTh I'paHUIbI ¢ YYE€TOM JAHHBIX I10
CKBAXHMHaM, HJIM HCXOOd H3 allpUOPHBIX HpGI[CTaBJ'IeHI/II\/JI 0 CTPOCHUH HU3Yy4JaCMOI'o Yy4dacCTKa.

HO63BHCHH€ TpaHULl OCYHIECTBJIACTCA IIpHW IMOMOIIN JIEBOM KHONIKH MBIIIHN IpHu BKIHOYCHHOM

pexuMe XI 3amMbIKaHUE T'PAHMIIBI OCYIIECTBIIAECTCS MPaBOW KHOMKOM MbIH. [Ipn HaHeceHHH
TpPaHULl HE CIEOyeT WCIO0JIb30BaTh MHOTO Yy37oB. JKenmaTenbHO 4TOOBI TpaHUIBl OBLIN
MaKCUMAaJIbHO IIaIKUMU.

[Tocne HaHECceHUs TPaHMIL CIIeyeT CHOBA 3allyCTUTh MHBEPCHIO, KOTOPast OY/ET BHIMOIHATHCS C

y4eTOM 3aJaHHBIX IpaHull (puc. 51).
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Puc. 51  IIpumep reo3jieKTpruuecKoro pa3pesa no pe3yJjbTartamMm UuHBepcuu 0e3 ydera (A)
u ¢ yueroM (B) reosornueckux rpanmi.

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

Jannapiii GpyHKIMOHAN MpeTHAa3HAYeH JUII COBMECTHOW MHTEpIpeTaluu JaHHBIX BO3 U Takmx
Monudukanuii yacToTHIX 30HAMpoBanuii, kak MT, AMT, PMT, CSAMT, CSRMT. Bce stn
Mou(UKAIIY PA3INYAOTCS AUAMAa30HOM W3Y4aeMbIX YaCcTOT M, COOTBETCTBEHHO, MTyOMHHOCTBIO.
Hwxe Oyzmer ucmons30BaThes TOJIBKO ab0peBHaTypa caMoro riryOMHHOTO U3 BceX MeTonoB — MT
30HAUPOBAHUSI.

@OyHKIMOHAT AOCTYICH B INIaBHOM MeHro nporpammbel Options/MT Data. B MeHio noctynHb

CJICAYIOUC OIIIHNHN:

Load MT data 3arpy3uth ganabie MT B popmare TXT (dhopmar daiina onrcan HUXKeE).

3arpys3uTh (aiin gaHabeX B popmare MDF, cozmaBaeMblii mporpaMMoi
Load MDF data by o dop porp

ZondMT1D wiu ZondMT2D.
Remove MT data Vnanuts nanasie MT 30H1UpOBaHMIA.
Joint inversion CoBmecrtHas uHBepcus qaHHbIX BO3 1 MT 30HaupOBaHMIA.
Display MT plot [Tokazath okHO TpadukoB MT KpHBBIX.

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

per — HaGop MeproI0B

app.res — COOTBETCTBYIOIINE 3HAUCHUS KXKYITUXCS COMPOTUBICHUIMA

pha — cooTBeTCTBYIOIINE 3HAYECHUS (Da3 UMITEAaHCA.

B okne rpadpukoB MT kpuBbix MT Plot oToOpaskaroTcst rpaiKu KaxyIIerocsi COnmpOTHBICHUS
u ¢as3sl umnenanca (puc. 52). KpuBsIMH ¢ Kpy)XKKaMH ITOKa3aHbl H3MEPEHHBIC ITapaMeTphl,

CINIOIOHBIMH  JIMHUAMHA — HOI[O6paHHBIe B PpC3ylbTaTeC COBMECTHOM HHBCPCHUHU. HNmeetcs




BO3MOXHOCTb PCIHAKTUPOBAHUSA CBOMCTB OCCfI, PECAAKTOP BBI3LIBACTCS HpaBOﬁ KHOMNKO#M MBIIIHN C

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

ocel.
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Puc. 52 Otobpaxenne rpaduxkos MT kpusbix. Pe3yabrarsl coBMecTHOM
manneix B3 u CSRMT

HHBEPCHH

Menro Buffer niisi cpaBHeHusl pe3yJIbTaTOB HHBEPCHH

Menro Buffer rimaBHOro oxkHa mporpamMmbl MO3BOJIIET CPAaBHUBATh PE3yJIbTaThl HHBEPCHHU
JIAHHBIX, TMIOJYYEHHBIX C UCTIOJIB30BAHNE PA3IMYHBIX TapaMeTpoB. [locie pacuera nepBoit moaenu,
saiinute B MeHto Buffer u Beioepute Model 1. B nosiBuBIIEMCS THATOTOBOM OKHE MOKHO 3a1aTh
UM

MOZCIIN, OTpaXarouiee, HaAIPpUMEp,

HCIIOJIb3YEMBbI Taxum

NpU HMHBEPCUU TApaMETPHI.
00pa3oM, MOKeT OBITh COXpPAaHEHO OT 1 70 5 Mozenei.

Ilocie COXpPAaHCHUSA MOACINW HAIIPOTHB Ha3BAaHU IMOABHUTCA rajiodyka. HpI/I HaXXaTUH Ha PaHEC
COXpaHEHHYIO MOJIelb, TOSBISICTCS JMAJIOrOBO€ OKHO, KOTOPOE TIIO3BOJIET WIIM 3arpy3uTh
BBIODaHHYIO MOJICNIb B KadecTBe Tekyied (kHomka From Buffer), wiu coxpanuts Tekyiryro
MOJICITb B KauecTBe BeIOpaHHOM (kHOmKa T0 Buffer).

Onuus Open B mento Buffer oTkpeiBaeT Bce cOXpaHEHHbIE MOJCIH ISl TEKYIIEH TOYKH

30HMPOBAHUS B OHOM OKHE (puc. 53).

Zond geophysical software



8] Models from buffer

Resistivity ____|Rd

1]

[v — smooth
[ = focused
[ — standart

L R

Y I I

]
(=" .

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

Hactpoiika rpa¢guyeckux 00beKTOB

Juajior HaCTPOMKYU MAJIUTPHI

Jlnanor npeaHa3HaueH JUIl HACTPOMKH MATUTPhI 00BEKTa MPOrPaMMBbI M BBI3BIBACTCSI KHOIIKON
[Palette] (Puc. 54). [uanor mo3BoisieT BBIOpAaTh OJHY U3 MAIUTP MO YMOJNYaHUIO (TIpsAMas u
obparHasi paayru, OTTEHKH CEeporo M T.0.) WIH CO3[1aTh IMOJIb30BATEIbCKYIO MIKamy. Jlis
no0aBiieHns1 OeryHKa Ha IIKAle HCIONb3YHTE MPaByH) KHOMKY MBIIIM C HAaXaTOl KIaBUIICH

[CTRL]. dnst Toro uto0bl yaanuTh OeryHok ucnonb3yiite kinaBuiry [DELETE]. Takxke MOXHO

=

COXPAaHUTL TIOJB30BATCILCKYIO IMAJIUTPY, MUCIIOJIB3YysA KHOIKY , WIHW 3arpy3uTb YiKC

e

MMEIOLTYIOCS, UCIIOJIb3YSl KHOIIKY .

Zond geophysical software
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Puc. 54  JImajor HacTpoiiku mapaMeTpPoOB NAJTUTPHI.

Pepakrop oceit

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

D 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 penakrTopa oceid.

PenaxTop mpenaHa3zHadeH ajisi HACTPOUKHU TpadUUeCKuX W MacIITaOHBIX MapaMeTpoB oceil. Ero
MOJKHO BBI3BaTh IIIEYKOM TMIPaBOM KHOMKKM MBINIKM ¢ HaxkaTod kmasumed [SHIFT] na
uHTepecyromieil ocu. [Ipu 3TOM MOSBIISETCS] BCILIBIBAIONIEE MEHIO ¢ Tpemsl myHkTamu: Options,
Default m Fix range. IlepBsiit BbI3bIBaeT muanor «PemakTop oceii», BTOpOW YCTaHABIMBACT

3HAYCHHUA paBHBIMU 3HAYCHUAM 11O YMOJIYaHHIO, TpeTI/Iﬁ (I)I/IKCI/IpyeT OCh B TCKYHIUX IPEACIax.

A
() Zond geophysical software

\J \/



[lepBast Bkiajka auanora SCales comep)KUT ONMIWM, CBA3aHHBIE C HACTPOMKOM MacIITaOHBIX
apaMeTpoOB OCH.

Onmwmst AUtO ykaswsIBaeT MporpaMMme, KakuM 00pa3oM ONpEeAesieTcss MUHUMYM M MaKCHUMyM
ocu. Ecnmu ommus BKIIOYEHA, TpeACTbl OCH HAXOIATCS aBTOMATHYECKH, WHAYe 3aJlaloTCsI
nosp30BareseM B odiactsax Minimum u Maximum.

Omnuwus Inverted onpenensier OpHEHTALUIO OCH.

Knormka [Increment change] Bei3biBaeT quajior 3aaaHus mara METOK OCH.

Onmust Logarithmic ycranaBiauBaer macmrad ocu - Jorapu(MUYECKHHd WM JHHEHHBINH. B
cllyyae 3HAKOMEPEMEHHON OCH CleIyeT JOMOJHUTEIbHO MCIONb30BaTh ommuu obsiactu LinlLog
options.

Oo6nacte LinLog options copepxuT ommuu, MpeAHA3HAYCHHBIC JJIs HACTPONKH JTHHEHHO-
jgorapupmuueckoir ocu.  JIuHeilHO-norapudmMudeckuii Macmrad TO3BOJSIET IPEICTABISAThH
3HAKOIIEPEMEHHBIC W HOJIb COJICPIKAIIUE TAHHBIE B JIOrapU(PMUUECKOM MaciiTade.

Onmust Dec Shift  ycranaBnauBaer orcrym (B JOrapupMHUECKUX JeKagax) OTHOCHTEIBHO
MaKCHUMAaJIbHOTO TI0 MOJYJIIO Tpeeia OCH 0 Hyisd. MuUHUManbHas (MIpeaHysieBas) AeKaaa UMeeT
JMHEWHBIA MacITal, OCTaIbHbBIC JTOTapUPMUICCKUH.

Onuus Min dec 3amaer u GukcUpyeT 3HAYCHHE MUHUMAIBLHON (IIPEAHYJICBOM) ACKa b, €CIIN
OIS BKIIFOYEHA.

Omnuus Rounded limits ykassiBaeT mporpaMme, HY>KHO JIM OKPYIJISATh 3HAYCHUS MHUHUMyMa H
MaKCUMyMa OCH.

O6mactu Minimum u Maximum conepkaT HabOp OIIMIA 110 HACTPONKE MPEIEIOB OCEH.

Omuust AUtO ompenenser, KakuM 00pa3oM OMpEAeNsieTCs] TPeiesl OCH - aBTOMATHYECKU WITH
3amaercs kHomnkoi [Change].

Bxiangka Title comeput omun CBsI3aHHbBIE ¢ HACTPOMKOM 3aroI0BKa OCH.

Bknanka Style:

Omnuus Title onpenenseT TEKCT 3aroJioBKa OCH.

Omnuus Angle onpenenseT yroi moBopoTa TEKCTa 3arojoBKa OCH.

Omust Size ompenesnsieT OTCTYI TeKcTa 3aroyioBka ocH. Ilpu 3agaHHoM 0 OTCTYN HaXOAUTHCS
ABTOMATHYECKHU.

Omnmus Visible mo3BossieT MOKa3aTh/CKPBITH 3ar0JI0OBOK OCH.

Bxnanka Text:

Knomnka [Font] Bei3siBaeT nuanor HacTpOWKHU MIprQTa I 3ar0JIOBKA OCH.

Knormka [Outline] Be3pIBaeT muanor HaCTpOHKY JTHHUI 00BOJIKM OYKB 3aroJIOBKa OCH.

Bknanka Labels cogepxut oninu cBsi3aHHBIE ¢ HACTPONKOM MOIIHCEN OCH.

Bknanaka Style:

Onus Visible mo3BossieT moka3aTh/CKPbIThH MOAMUCH OCH.



Onuumst Offset ycraHaBnmBaeT MPOLECHTHBIM CIOBUT TpEAeia OCH OTHOCHUTEIBHO €ro
(aKTHUECKOro 3HAYCHUSI.

Omnrmst Angle ompeaenseT yroy moBopoTa TEKCTa MOAMUCEH OCH.

Ommust Min separation % 3agaeT MUHUMaIbHOE [TPOLIEHTHOE PACCTOSHIE MEXKY ITOITHCSIMU.

Bxnanka Text:

Knorka [Font] Be3biBaeT quanor HacTpoiku mpudra Uit HOAMUCEH OCH.

Knormka [Outlin]e Bei3bIBaeT muanor HaCTPONKY JTHMHUI 00BOJIKK OYKB MOITHCEH OCH.

Bruragka Ticks comepuT omnuuu cBsi3aHHbIC C HACTPONKOMN IIIaBHBIX METOK OCH.

Knomnka [AXiS] BbI3bIBaCT JUAIOT HACTPONKHU JIHHHH OCH.

Knormka [Grid] BbI3bIBacT quanor HACTPOWKHU JIMHUN CETKHU IJIABHBIX METOK OCH.

Knomka [TicKS] BbI3bIBaeT quanor HACTPOWKM JIMHUH TJIABHBIX BHEIIHMX METOK ocH. Omius
Len ycraHaBiuMBaeT ux JUTHHY.

Knomnka [Inner] Bei3biBaeT 1uanor HACTPOWKY JIMHUI INIABHBIX BHYTPEHHUX METOK ocu. Omus
Len ycranaBiuBaeT uX JJIHHY.

Omnuus At labels only ykassiBaer nmporpamme prucoBaTh IJIaBHbIC METKH TOJIBKO MPU HAJTHYUH
HOJIKICH Ha OCH.

Omnmus AXis behind — ycranaBnuBaet nopsiiok pucoBaHust oceil 1 rpaduKoB.

Bknanka Minor coeput Omniuu CBSI3aHHBIC ¢ HACTPOUKOM MPOMEKYTOUHBIX METOK OCH.

Knorka [Ticks] BbI3bIBacT Auaior HACTPOUKHU JIMHUN MPOMEKYTOYHBIX BHEIIHUX METOK OCH.

Knornka [Grid] BeI3bIBaeT Auaor HACTPOWKHU JTMHUM CETKH MPOMEKYTOUYHBIX METOK OCH.

Omust Length ycranaBnuBaer ux AnuHy.

Omnnus Count ycraHaBIUBAET KOJIMYESCTBO BTOPOCTEIICHHBIX METOK MEXTy TJIaBHBIMH.

Bkunanka Position coaep XUt Onmuu onpenessionme pa3smMepbl i MOJI0KEHHE OCH.

Ommust Position % ycranaBnuBaeT cMelleHHEe OCH Ha Tpade OTHOCHTEIBHO CTAHIAPTHOTO
NOJIOXKEHHS (B TPOIEHTaX OT pa3Mepa rpada MM eIUHHUIAX dKPaHa, B 3aBUCHMOCTH OT 3HAYCHUS
BeIOpaHHOTO omier Units).

Omnmumst Start % ycraHaBiuBaeT CMeIIeHHE Havajda OCH Ha rpade OTHOCHTEIHHO CTAaHAapTHOTO
MOJIO’KEHUS (B TPOIEHTaxX OT pa3mepa rpada).

Omuust End % ycranaBimBaeT cMmelieHHe KOHI[A OCH Ha Trpad)e OTHOCHUTENBHO CTaHIApTHOTO
MOJIOXKEHUS (B TIPOIIEHTAX OT pa3mepa rpada).

Omnuus Other side mo3BossieT pucoBaTh 0Ch ¢ 00paTHOW CTOPOHBI. Eciu ommust npuMeHseTcs

HWKHEHN OCH, OCb GYHCT OTPUCOBBIBATHCA CBCPXY.



PenaxkTop HaOopa rpadgukos

Graphics setup @

r — Palette
Shyle Interpolate
] Min color

[ Line [ 113 color
V' Painter hd 213 color
™ Border [ . Max color

Options | Drefault | Cloze |

Puc. 56  OxHo pegakropa HaGopa rpadukoB

PenaxTop npeaHa3sHaueH It HACTPOWKH I{BETOBOM MOCIICIOBATEIBHOCTH Habopa rpaduKoB.

Omnmus Style ycranaBmuBaeT aqropuT™ 3a1aHusl [IBETOBOM MATUTPBI 15 TPadHKOB.

ITpu BeIOOpe 3HaveHus INnterpolate ucronp3yercss HHTEPIONAIUOHHAS TATKTPA, ITOCTPOCHHAS C
HCIIOJNB30BaHUEM LIBETOB 3aJaHHBIX B ommuax: min color, 1/3 color, 2/3 color u max color.
3nayenne Constant ycraHaBiaMBaeT OJMHAKOBOE 3HadyeHuWe mBera (ommus COlOr) mms Bcex
rpadukoB. 3Hauenne Random 3aiaer cirydaiiHbie [BETa BCeM rpadrKam.

Omnmus Line mo3BossieT 3a7aTh ONPEICICHHBIN [BET IS COCAMHUTEIbHBIX JTHHUA rPpaduKOB.
[Tpu OTKITFOYCHHOM OMIMK UCIIOIB3YETCS IBET U3 MAIMTPHI, HHAYE MCIIOJIB3YeTCs 3a7anHoe B Line
3HAYCHHE I[BETA.

Omnuus Pointer mo3BossieT 3amaTh ONMPEICICHHBINA IBET JJIS 3aJMBKH yKaszareyieil rpauKoB.
[Ip1 OTKJIFOUYEHHOW OMIIMK MCIOJB3YETCS IBET M3 MATUTPhI, WHAYE HCIOJB3YETCs 3aJlaHHOE B
Pointer 3nauenue nsera.

Onmwust Border mo3Bosisier 3a1aTh ONpeAeICHHBIH [BET s O0OBOJAKM yKaszaTesel rpadukoB.
[Tp1 OTKJIFOUEHHOW ONIIMU MCIOJB3YETCS IBET W3 MATUTPhI, WHAYE HCIOJIB3YETCs 3aaHHOE B
Border 3nauenue 1sera.

Knormka [Options] BeI3bIBaeT quajior HACTPOWKH rpaduka.

Knormka [Default] ycranaBniBaeT HacTpoiiku rpadMKOB paBHBIMH 3HAYECHHSIM 110 YMOTYAHHUIO.

Penaxkrop rpaguxa
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Format l Foint ] Marks ]

Border...— Outline...

Color... 1l
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Puc. 57 OxHo penaktopa rpaduka

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 HACTPOIKH MapaMeTPOB COSTUHUTEIBHBIX JIMHUHN rpaduka.

Kuomnka [Color] Be3siBaeT quanor BeiOOpa 1Beta rpaduka.

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

Bxutaaka Point cogepskut HacTpoiiku ykasareneil 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 comepxut HacTpoiku OANUCEN K yKa3aTelsiM 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 3HA4YCHUAI.




Omnuust Angle onpenernseT yroi MoBopoTa TEKCTa MOIHCEH K yKa3aTelsiM.

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 HACTPOHKHU 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 I[BETa 3a1HETO (pOHA paAMKH.

Knomnka [Frame] Bei3biBaeT quanor HaCTPOWKHU JIMHUH PAMKH.

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

Omnmumst Transparent ycranaBnuBaeT nmpo3payHblii JOH HAIHCH.

Bxnanka Text:

Knomnka [Font] Bei3biBaeT quanor HaCTpOHKK MmpudTa IS MOIIMUCEH yKa3aTene.

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

yKa3aTeseu.

JlnaJior mpeaBapuTebHOr0 mpocMoTpa nevatu (Print preview)

Jlnamor TpeaBapUTEIBLHOTO MPOCMOTPA MEYaTH MOKET OBITh BBI3BAH B TJIABHOM MEHIO
nporpammbl File/Print preview. Takxke oH JOCTYIEH MO JABOWHOMY IICTYKY MBIIIK B 00JaCTH
11000r0 00beKTa porpammel. [Ipu oOpamieH!n K JUaiory B rIaBHOM MEHIO JIOCTYITHO JIBE OIIIHU:

Omust Station mpeaHasHaveHa JUTs TEYaTH KPUBBIX 30HIUPOBAHUS W MOJETH JUIS TEKYIIeH
craniuu (puc.58). [Mapamerpbl Momenu OTOOpakarOTCs B BUAE TaONHMIBI, coaepaiieidl HoMep,

3HAYCHHUC YACIBbHOI'O COIIPOTHUBIICHUSA, MOIITHOCTDH U FJ'IY6I/IHy 3aJICTraHuA BerHeI\/’I KpOMKHU CJIOA.




Fiinter.  CutePDF 'wiiter hd Setup Frint 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 Deskjet 1510 series Rd Setup... Frint ¥ print as metafile Save

Zond Software

Example of cross section
for print preview

Puc. 59  Oxkmno Print preview/Section

Jlns nepemerieHus: 00bEKTa MeYaTH MO JUCTY UCIIOIb3YHTE JIEBYIO KHOIIKY MBIIIH.

B rmaBHOoM MeHIO okHa Print Preview pacnosioxeHs! ceIyromne KHOMKH

Zond geophysical software




[Print]: BeIOOp mpuHTEpa aist medaTH. B OTKpBIBaroIeMcss MEHIO MOXKHO BBIOpDATh OIMH W3

HaCTPOCHHBIX IIPUHTEPOB.

Setup...

I

- KHOIIKa HACTPOWKHM MedyaTh. B oTKphIBaroImeMcss OKHE MOKHO BBIOPATh pa3Mep u

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

:

Print
- C NOMOIIBIO ITOW  KHOIKH, IOCJIE€ U3MEHEHUS HEOOXOAMMBIX NapaMeTpoB,

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 BHJIC.

KBaaparel B BepXHEH YacTH JIMCTAa IMpEAHA3HAYEHBI IS TedYareil, MTaMIIOB WA 3MOIeM
kommanuu. I1leaKHUTE TpaBOi KHOIMKOW MBIIIK [0 KBAJAPATy W B MOSBUBIIEMCS] OKHE BBIOEpPHTE
pacTpoBoe H300pakeHHE, KOTOPOE HEOOXOAMMO BCTaBHTh. Pa3Mmepbl KBajapara MOTYT ObITh
U3MEHEHBI TIPH [TOMOIIM MBIIIIH.

B HmwxkHel yacTu JHCTa pacmloiokeHa peaakTupyemasi tadbmuima. Jjis Toro ytoObl 100aBUTH
TEKCT HaKMUTE MPaBOM KHOIKOM MBIIIM B O0JACTH TAaOJMIBI M B IOSBUBIIEMCS OKHE Habepute
HeoOXoauMbIli TeKCT. Takyke MOKHO COXpaHHTh Bce Kommentapuu B table files ¢ momormisio

'}
HaXXaTuA Ha KHOIIKY E , WJIK 3arpy3uThb YK€ COXpaHéHHBIe HaANMCH, HAXKAaB HAa KHOIIKY L= .

I'eosioruvecKuii pegaKTop pa3pe3oB

JUist  mOCTpOeHWsT  reonoro-reopusuueckoit  Moaenu  (OPOBEACHHS — I'€OJIOTHYECKOM
UHTEPIIPETAllMK) CIY)XHT OKHO pemakTopa reosnorudeckord wmoxenu Geological editor,
BbI3bIBacMOe ¢ momomsio MeHio Options / Geological editor. Pemaktop mo3BoasieT B
WHTEPAKTUBHOM PEXHUME CO3/IaTh I'€OJOTHUECKYI0 MOJICTbh Ha OCHOBE TEKYIEH MOJENH MPOCKTa,
CKB&XMHHBIX JaHHBIX, MAHHBIX JPYrHX MpOrpamMMm mnakera ZONd © anpHOpHON pacTpoBOif
uH(pOpMallMy; pacredataTh IIOJYYEHHbIE pa3pe3bl B 3aJJaHHOM MacliTabe, COXPaHUThb H
AKCIIOPTUPOBATH PE3YJIbTATHI.

[Ipu BBI30BE OKHA PEIAKTOpA TeOIOTHYECKONW MOJETH B HEell OTOOpaXkaeTCsl TEKyIas MOJEIb

npoekra (puc. 60).
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1039.19180.93 |'Delete line node” mode. Use right-click to remave node of line 4

Puc. 60  OxHoO penakTopa Mo/Je/IH nepe Ha4aJa0M padoThl

Jlis npoBeZieHNs Te0JI0rM4ecKOl MHTEpIpeTaluy Ha MaHeI UHCTPYMEHTOB MPEIyCMOTPEHBI
nBa HaOopa KHOTIOK: OAMH IpeaHa3HaueH /IS CO3aHMs IMOJIMTOHANBHBIX Tel (C BO3MOKHOCTBIO
peAaKTUPOBAHUS KPAIOB, 3aJIMBOK, CTUJIS TPaHMIl M T.I.), IPYrod — JJI PUCOBAHUS Ha pas3pese
OTNeNbHBIX JUHUN. OHM MOTYT HCIIOJNB30BAThCS [UIsI O0O3HAUYEHHUS HEKOTOPBIX JIIEMEHTOB
I€0JIOTUYECKOI0 CTPOEHHUS (HAaIpHUMeEp, IUVIOCKOCTEM TEKTOHMYECKUX HApYUICHWI) WIM B IEJIOM
NOBBILIATH HAMJISIHOCTh HHTEPIPETALMIOHHOTO pa3pesa.

I/IHCTPYMGHTBI JUISL CO3JaHUs MMOJIUTOHAJIbHBIX TEJI:

J106aBUTH OJHMTOH. @ VY 1anuTh NOJUTOH.

CO3I[aTB HpPICOCI[PIHeHHBIﬁ ITIOJIMTOH. OTCOG)II/IHI/ITB ITOJIMT'OH.

[TepemecTUTh CBSA3aHHBIE MTOJIUTOHBI. Jl06aBUTH TOUKY.

[TepemecTUTh MOJIUTOH. [TepemecTnTh YacTh MOJIUTOHA.

O0BEeINHUTH TOYKH.

4 4|8 O B &

Yy
Y 1anuth TOUKY. + Pa3zbeMHUTH CBSI3aHHBIE TOYKHU.
B

IlepemecTuTh TOUKY.

HHCTpYyMEHTHI )11 CO3JJaHUS] JIMHUM

{ ‘ Co3znaTh IMHUIO. \'\ IIepemectuts y3en.

\T\ VY nanuTe TUHUIO. Q\t 3aMKHYTb MOJIMINHHIO.
a ,\t

\ [lepemecTuTh TMHUIO. | | 3aMKHYTb OJUJIMHHUIO.

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
menro Options/Model setup no3Bossier yctaHaBIuBaTh MacIiTad U300paskeHUs ISl 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 cienyromye GyHKIUH:

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 HACTPOWKH ITAPAMETPOB IKCIIOPTHPYEMOTO U300PaXKCHUSI.

FIEEm S |
File Opticns
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"Add sub-polygen to other” mode. Use left-click for adding point to polygon, right-click to close polygon

Puc. 61 OxnHo pegakTopa Moxa
HHTepHpeTanus.

pa3pe3 CONPOTHBJIEHUSI M TIe0JIOTHYecKasi



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

Puc. 62 OkHO perakTopa MOJEJIH: reosoro-reopusnyeckuii paspe3 mo pesyJabraTam
HHTEPHPeTAIHH.

Jluanoz nacmpoitku napamempos noauzona

I[aHHBIfI AUajior HCIOJIB3YCTCA UIA HaCTPOﬁKH pa3H006paSHBIX mapaMeTpoB IIOJIMI'OHOB, U

BBI3BIBACTCs HBOﬁHBIM HICTYKOM MBIIIH IO UHTCPECYIOIIEMY IIOJIMTOHY.
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Puc. 63  /Imajor HacTpoiiku mapaMeTpPoOB MOJUIOHA

Kuormka [Color] — Be3biBaeT muasnor BeiOOpa 1BeTa 3aIMBKK MOMUTOHA. Eciu omius BKITIOYeHa,
TO BBIOPAHHBIN IIBET OyIET UCIIOIB30BaH BO BCEX MOJIUTOHAX MOJICIH.

Knomka [Pen] — BbI3pIBacT nuanor HaCTPOWKH MapaMeTpOB TPaHUIbI MojuroHa. Ecnm ommus
BKJIFOUEHA, TO BEIOpaHHBIE MTapaMeTphl OYAET HCIOIb30BaH BO BCEX MOJIUTOHAX MOJIEITH.

Knormka [Brush] — BeI3biBaeT auanor HACTPOHKH MapaMeTpOB 3alMBKU MOJUTroHA. Eciu omiust

BKJIIOUEHA, TO BBIOpPAHHBIE MapaMeTpbl OyIeT UCIOIB30BaH BO BCEX MOJUTOHAX MOJIEIH.



Knomka [Gradient] — BbI3bIBaeT AuaNOr HACTPOWKH IMapaMeTpOB TPAJUCHTHOW 3aMBKU
HIOJIMTOHA.
Knomnka [Font] —3agaer nmapamerpsl mpudTa 1is TOIIHCH.

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
C pacIIupeHueM txt — 3To COOCTBEHHO JINTOJIOTHUECKUE TaHHBIE.

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

[lepBasi KOJIOHKA COACPIKUT TITYOUHY (OT MOBEPXHOCTH 3€MJIM) JTUTOJIOTMYECKOTO TOPH3OHTA.
Bropyio KOJIOHKY cieayeT 3amojHUTh HyIsIMHU. TpeTuil cToynden IBET Clos Ha JTUTOJIOTHYECKON
KOJIOHKE. YeTBepThIii CTOIOCI] TUI Kparla Ha JINTOJIOTHYECKON KOJIOHKE.

Hwwke mnpuBeneH CHHCOK M3 MEPBBIX 23 KpammoB, KOTOPbIE MOXHO HCIIOJIBb30BaTh, IPU

CO3JIaHUM JTUTOJOTHYSCKON KOJIOHKHU.
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Huxe npuBenen npumep ¢aiiina ITMTOIOTHYECKUX 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 (pacuripenue *.crt) — ynpapisironuii (aiin, yka3pIBarOIIUii THIT TaHHBIX U
crnocob ortoOpaxenus. lamee cienyer omucanue cTpykTypel ¢aitna CRT s orobpaxenus

JIATOJIOTHYCCKUX JAHHBIX JJIA IIPOHU3BOJBHOI'0 KOJIMYCCTBA CKBAXKUH.

2280.txt I[TepBas cTpoka - M (aitna ¢ TaHHBIMHU KapoTaXka WIIH JIUTOJIOTHH
ckB2280 Bropas crpoka - [Tonnuck ckBakuHbl (Oy1eT 0TOOpakaThCsl HA CKBAXKHUHE)
182210100 Tpersst CTpOKa CONEPIKUT YIPABIISIFOLIUE TAPAMETPHI -

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 KOJIOHKA) Yeema omoopaicaemvix OAHHbIX COOMBEMCmMaEYom
wiKane mMooenu, yeem Ha KOJOHKe 8blOUpaemcs: 6 COOMEemcmeuu co 3HaveHuem 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 KapomaiicHoU Ouazpammol 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 sorapudmudecknii 0, muHeiHbIH 1.

0- BepTI/IKaJII)HOG CMCIICHHUE CKBAXXWHBI OTHOCUTCIIBHO 3€MHOM ITOBCPXHOCTH.

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/

JdemMoHCTpauMOHHBbIE MPOeKTHI Zond:

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

IIporpamma He padoraer ¢ USB nonriom:

e JlpaiiBep [OHIVIa HE YCTAHOBJIEH WM YCTAHOBJIEH HE KOppekTHo. Ha HekoTopbIx
cucremMax JOHII ompenensercs kak HID ycTpoiicTBO mpaBuiIbHO M 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
JMCIIETYEepPE YCTPOMCTB IOHTI TOJDKEH 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 nepexirodyeHuH ToHrIa B pexxum HID, cucrema mMoeT He pacno3HaTh €ro,
kak HID ycrtpoiictBo. B 3TOM ciyyae HE0OXOAMMO MEPEKIIOUUTh €ro 0OpPaTHO B PEKUM
USB ¢ nomouipto HEOOJBLIOrO MPHUIIOKEHUS KOTOPOE MOXKHO CKadaTh IO CleAyrolei
cceuike  : http://www.zond-geo.com/zfiles/raznoe/SenseSwitch.zip ~ “senseswitch.exe”

3amyckaercst u3 cmd KomaH10#: senseswitch.exe usb.



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

