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Ha3na4yeHue ¥ BO3MOKHOCTH NPOTPaMMBbI

[Tporpamma «Zond-IP» mpennazHaueHa aisi OJHOMEPHOM HMHTEpPIIpETAlH MPO(UIBHBIX

JAHHBIX Pa3IMYHBIX MOAM(PHUKAIMNA BEPTHKAIBLHOTO 3JCKTPUYECKOTO 30HAWPOBAHUS. Y TOOHBIN
uHTepdeiic M MMPOKHE BO3MOXKHOCTU IPEJACTABIECHUS [JaHHBIX I03BOJIAIOT MAaKCHMAJIbHO
3¢ (EeKTUBHO PEUINTH OCTABICHHYIO I'€0JIOTHYECKYIO 3a/1a4y.
[TIporpamma  «Zond-IP»  mpexacraBnsier  ymoOHBIH  anmapaT JUii  aBTOMAaTHYECKOH U
MOJTyaBTOMATHYECKOW (MHTEPAKTUBHOW) HMHTEPIPETAUN MPOPHIBHBIX JaHHBIX U MOXET OBITh
ucnosnb3zoBaHa Ha IBM PC-coBMeCTUMBIX EPCOHAIBHBIX KOMITBIOTEPAX C ONEPALMOHHON CUCTEMOM
Windows.

MeTon BEpTUKAIbHOTO D3JEKTpUYECKOro 3oHaupoBaHus (BDO3) sBigercs ogHum u3
CTapeImx METONIOB dJIeKTpopa3Benku. [lepBbie npuMenenus meroga oTHocsTcs K 20-m r.or. XX
Beka. CpaBHMTENbHAS IPOCTOTA U HArMAAHOCTh BO3 npuBena K ero NMpoKoMy pacnpoCTPaHEHUIO
U pa3BUTHIO BO BceM mupe [MI'Y, 2007].

Ha cerognsmHuii JeHb 2JIEKTPUYECKUE 3O0HIAUPOBAHUS OCTAIOTCS OJHHUM M3 CaMbIX
MPUMEHSIEMBIX JJICKTPOPa3BEAOYHBIX MeTomoB. Ha ocHoBe BDO3 paspaboranbl u apyrue
COBPEMEHHbIE TEXHOJOIMM — HalpuMep, 3JeKTpoToMorpadus, Oazupyromuecs Ha TeX XKe
HOPUHIUNAX, YTO U JUIS «KJIACCHUYECKUX» IEKTPUUECKUX 30HIUpPOBaHUNA. OJHUM U3 OCHOBHBIX
TpeOOBaHUI K MPUMEHEHUIO T'e0(U3NYECKUX METOOB SBISETCS KOHTPACTHOCTh MO (hPU3MUECKUM
cBOiicTBaM O0OBEKTa M3y4EHHUS OTHOCUTEJIBHO BMelaroulel cpenpl. g 31aeKkTpopa3Benku
METOJaMHU COINIPOTHUBIIEHUH, K KOTOPbIM OTHOCUTCS BO3 — 3T0 03HavaeT, 4To M3y4aeMblii OOBEKT
(Teno, ciod, muacT W Np.) JODKEH 3aMETHO OTJIMYAThCA MO YIEIbHOMY BIEKTPUYECKOMY
COMPOTHBIICHHIO OT BMenanmux nopo [MI'Y, 2007].

VYnenvbHoe »snektpuueckoe comnpotusieHne (YOC), usmepsemoe B omMmerpax (Omm),
XapaKTepU3yeT CHOCOOHOCTh MOPOJ OKAa3blBaTh 3JIEKTPUUYECKOE COMPOTHBIIEHUE IMPOXOKICHHUIO
TOKa W SIBJIETCSI Hamboliee YHMBEPCAJIbHBIM 3JEKTPOMATrHUTHBIM CBOMCTBOM. OHO MEHsETCs B
TOPHBIX NOPOJAaX W pydax B OYEHb IIUPOKUX Ipeaesax: OT 10® 10 10 Omm. Jlns Hambornee
pacrnpoCTpaHEHHBIX OCAI0YHBIX, U3BEPKEHHBIX U METaMOpPHUECKUX ropHbIX nmopo YIC 3aBUCHUT
OT MHHEpPaJIbHOIO0 COCTaBa, (U3MKO-MEXaHHMYECKUX W BOJHBIX CBOICTB TOpHBIX MOPOJ,
KOHIEHTPALlMU COJIEH B IOJ3EMHBIX BOJAX M B MEHBIIEH MEpe OT UX XHMHUYECKOIO COCTaBa, a
TaKkKe OT HEKOTOPBIX JApYrux (akTopoB (Temmeparypbl, TJIyOWHBI 3aJleTaHus, CTEMEeHU
MeTamopdusma u ap.) [Xmenesckoii, 1997].

VYaenbHOe ~ SIEKTPUYECKOE  CONPOTUBIEHHWE  MHMHEpPAJIOB  3aBUCUT  OT  MX

BHYTPUKPUCTAJUIMYCCKUX CBsI3€H. I[J'Iﬂ MHHCPAJIOB-AUIJICKTPHUKOB (KBapI_I, CJIFOJBI, ITOJICBBIC IIIIAThI



U JIp.) C IPEUMYUIECTBEHHO KOBAJIEHTHBIMU CBA35IMU XapaKTEPHbI OYE€Hb BBICOKHE CONPOTUBIIECHUS
(1012 - 10" OMM). MuHepanbI-TIOJyITPOBOTHUKY (KapOOHATHI, CyIb(aThl, TaJOUIBI U JpP.) UMEIOT
MOHHBIC CBS3M M OTIMYAIOTCS BbICOKMMU comporusiermsamu (10% - 108 Omwm). Timaucrsie
MUHEPAJIBI (TUAPOCIIOIbl, MOHTMOPUILIOMOHUT, KAOJUHUT U Jp.) 001a1al0T HOHHO-KOBAJIEHTHBIMU
CBSA3SIMH U BBLIEIISAIOTCS JOCTaTOUHO HU3KUMU COIIPOTHUBIICHUSIMHU.

Pynuble wmuHepanbl (CaMOpOAHBIE, HEKOTOPbIE OKHCIbI) OTIUYAIOTCS DJIEKTPOHHOMN
MIPOBOJAMMOCTBIO U OYEHb XOPOILO MPOBOJAT TOK. [lepBbie ABEe rpyIIbl MUHEPAIOB COCTABIISIIOT
">KecTKUI" CcKeleT OONBIIMHCTBA FOPHBIX MOPoA. [ MTUHUCTBIE MUHEPAJbl CO3/al0T "TUIACTHYHBIN"
CKeJIET, CIIOCOOHBIH aIcopOupoBaTh CBSI3aHHYIO BONY, @ IOPOBI € "KECTKUMHU'" MUHEpATaMU MOTYT
HACBILIATHCSl JUIIb PACTBOPAaMH U CBOOOJHOM BOJOM, T.€. TOM, KOTOpasi MOKET ObITh BbIKauaHa W3
MOPO/IBI.

VY aenpHOE AJIEKTPHUECKOE COTPOTUBIICHNE CBOOOIHBIX MOI3EMHBIX BOJI MEHSETCS OT AOJIeH
OMM 1pu BbIcOKOH oOmeit muHepanuzamuu A0 1000 OmMM npu HU3KOM MHMHEpanu3alyu.
XVUMHUYECKUN COCTaB PAaCTBOPEHHBIX B BOJE COJIEH HE MrpaeT CYHIECTBEHHOW pPOJIH, TOITOMY IO
JAHHBIM BJIEKTPOPA3BEAKM MOXKHO CYIUThH JHIIb 00 00IIeld MHHEpalu3aluU TOA3EMHBIX BOJ.
VYienbHOE JIIEKTPUYECKOE CONPOTUBICHHE CBS3aHHBIX BOJ, aJCOPOMPOBAHHBIX TBEPIBIMU
YaCTUIIAMHU TOPOJIbI, HU3K0Ee U Mayio MeHsercs (0T 1 7o 100 OMM). D10 00BSCHSAETCA JOCTATOYHO
MOCTOSIHHOM MX MuHepanuzauuei (3-1 r/m). CpenHsas MuHepanu3alys BOJ MUPOBOTO OKeaHa paBHA
36 r/m.

Tak xak mopoBasi Bojia (CBOOOHAs U CBsI3aHHAs) OTIMYAETCS 3HAYUTENIBLHO 00Jiee HU3KUM
YIEIbHBIM  JJIEKTPUUECKUM CONPOTUBICHHEM, 4YEM MHUHEpPaJbHBIH CKeleT OOJbIIMHCTBA
MUHEPAJIOB, TO CONPOTHUBIEHUE TOPHBIX MOPOJ NPAKTUYECKH HE 3aBUCUT OT €r0 MHUHEPAIBHOTO
CcOCTaBa, a OIpeNesieTcsl TaKMMM IapaMeTpaMu IOpoJ, KaK IOPUCTOCTb, TPEUIMHOBATOCTb,
BOJIOHACBINIEHHOCT. C UX YBEIMYEHUEM CONIPOTUBIIEHUE TIOPOJl YMEHBIIAETCS 3a CUET YBEINYCHUS
HMOHOB B T0/13¢MHOM Bojie. [103TOMY 371€KTpONTPOBOITHOCTH OOJBITUHCTBA TTOPO/T SBISETCS MOHHOM
(9TEKTPOTUTHUECKOM ).

C poctom Temmeparypsl Ha 40° COINPOTHUBIIEHUE YMEHBIIAETCS NPUMEPHO B 2 pasa, 4To
0OBSICHAETCS YBEITMUEHHEM ITOJIBUKHOCTH MOHOB. [Ipu 3aMep3aHuy cONpOTUBIIEHNE TOPHBIX MOPOJ
BO3pacTaeT CKayKoOM, TaK Kak CBOOOJHAas BOJAa CTAaHOBHUTCS MPAKTUYECKH H30JATOPOM, a
AIIEKTPONPOBOIHOCTh ONpENENsIieTcs JUIIb CBSI3aHHOW BOJOW, KOTOpas 3aMep3aeT MHpU OYeHb
HU3KHUX TemIeparypax (Hike -50° C). Bo3pactanue conpoTHBIEHHH NpU 3aMEp3aHUM Pa3HBIX
MIOPOJI Pa3JIMYHO: B HECKOJIBKO pa3 OHO YBEJIIMYMBAETCS y TUH, 10 10 pa3 - y cKaJbHBIX MOPOJ, A0
100 pa3 - y cyrinuakoB u cyneceit u 10 1000 u Gosiee pa3 - y meckoB ¥ Tpy0000IOMOYHBIX TIOPOI.

HecmoTpss Ha 3aBHUCHMOCTH YAEIBHOTO COINPOTHUBIEHUS OT MHOXeCTBa (DaKTOpPOB U

H_II/IpOKI/Iﬁ Auana3oH U3MCHCHHA Y Pa3HbIX MTOPOJ, OCHOBHBIC 3aKOHOMCPHOCTH vVoC YCTAHOBJICHBI



JIOCTaTOYHO 4YeTKO. V3Bep)KeHHbIE M MeTaMOP(PHUUECKHE MOPOJbI XapPAKTEPU3YIOTCS BBICOKHMH
conpotuBieHusMu (ot 500 1o 10000 Omm). Cpeau ocagouHbIX MOPOJ BBICOKHE COMPOTHUBIICHUS
(100 - 1000 OMM) y KaMEHHOM COJIH, THIICOB, H3BECTHIKOB, MECYAHUKOB M HEKOTOPBIX IPYTHX.
O0s10MOYHBIE OCAJOYHBIE NOPOJbI, KAaK IPaBWJIO, MUMEIOT TEM OOJIblLIEE CONPOTHUBIIEHUE, YEM
0oJbIIE pa3MeEp 3€peH, COCTABIIAIOIINX MOPOIY, T.€. 3aBUCAT IPEXKIE BCEr0 OT TIuMHUCTOCTH. [Ipn
nepexojie OT IJIMH K CYIJIMHKaM, CYHecsM U IeCKaM YJEIIbHOE CONPOTHUBIIEHUE W3MEHSETCS OT
JIOJIEN U TIEPBBIX €IMHUL] OMMETPOB K MEPBBIM JIECATKAM U COTHAM OMMETPOB [ XMeneBckoid, 1997].

CriocoOHOCTh MOPOA MOJIAPU30BATHCS, T.€. HAKAIUIMBATH 3apsij MPHU MPOIMYCKAaHUH TOKa, a
3aTeM  paspspKaTbCcs  MOCTE  OTKIIOYEHHS JTOTO TOKa  OICHHMBAETCS  KOA(PPHUIMEHTOM
noJisipu3yeMocTd. BenmnuuHa 1 BbIUMCIAETCS B MPOLEHTAX KaK OTHOIICHUE HANPSHKEHHS, KOTOPOE
OCTaeTCsl B UBMEPUTEILHOM JIMHUH 110 UCTEYEHUU OTpeieiieHHOro BpeMeHu (00sruno 0,5-1 ¢) moce
pa3MbIBaHMs TOKOBOI! LIETIH K HAMIPSKEHUIO B TOM K€ JIMHUU TPU MPOIMTyCKaHUH TOKA.

[Tonspuzanuss - 3TO CIOXKHBIM DSIEKTPOXUMHYECKHH MpoIlecc, MPOTEKAIIUNA MpH
IPOIYCKaHUM 4epe3 MOPOAY MOCTOSHHOIO MM HU3KOYacTOTHOro nepemeHHoro (mo 10 I'm) Toka.
HauGomnpImei mosipu3yeMOoCThIO OTIIHYAIOTCS PYIBI C AIEKTPOHHOU MPOBOAMMOCTBIO (CYIb(OUIBI,
cynb(hOCOIN, HEKOTOPbIE CAMOPOAHBIE METAIUIBI, OTAENIbHBIE OKUCIBL, TpaduT, antpanur). [Ipupona
stux mnoteHnuanoB BIl cBs3aHa ¢ Tak Ha3bIBaeMOl KOHIICHTPAIMOHHOM M 3JIEKTPOIHOM
noJsipusanueil pyaHsix MmuaepanoB. Koaddumuents: nmomnspusyemMocTs 10 2-6% HaOmIr0at0Tes Hal
O0OBOJIHEHHBIMU DPBIXJIBIMU OCAJIOYHBIMHU TOPOJAMHU, B KOTOPBIX HUMEIOTCSI TJIMHUCTBIC YaCTHIIBI.
[TonspuzyemocTts ux oOycioBieHa aedopMalusIMH BHEIIHUX OOKIAJOK JBOMHBIX AIIEKTPUUECKUX
CJIOEB, BO3HUKAIOIIMX HAa KOHTAaKTe€ TBEPAON M >KUAKON (a3bl. BONBIIMHCTBO H3BEPIKEHHBIX,
MeTaMOP(PUYECKUX U OCATOUYHBIX TOPOJI, HACHIIIICHHBIX MUHEPATIHLHON BOJOMU, C11a00 MOISIPU3YIOTCS
[XmeneBckoit, 1997].

Unes wmeroma BD3 4pesBwwaitHo mnpocta. Ha moBepxHOCTH 3eMium  coOuparoT
ANEKTPOPA3BEAOYHYIO YCTAHOBKY, KOTOpas, Kak MpaBUJIO, COCTOMT M3 JBYX NUTAIOIIHUX U ABYX
MPUEMHBIX IEKTPoAoB (puc. 1)..

B 3emiile BO3HUKAET AJIEKTPUYECKOE IOJIE€ M, COOTBETCTBEHHO, 3JEKTpUuecKuil Tok. Cuiy
TOKa B MHTAIOUICH JIMHUM HM3MEPSIOT C TOMOILBIO amnepmempda, BKIIOUYEHHOro B 1enb. Ha
MpUEMHBIX 3JeKTpoaaX M u N BO3HHMKaeT pa3HOCTb DSJIEKTPUUYECKHX IMOTEHLHMAJIOB, KOTOpas
U3MEpPSETCs C TOMOUIBIO 801bMMempa.

[To pe3ynbpTatam U3MEPEHUM MOXKHO CYIUTh 00 AJEKTPUUYECKUX CBOMCTBAX TOPHBIX MOPOJ]
Ha MIyOMHAX MPOHUKHOBEHMS TOKa B 3eMJII0. [ TyOWHA «[OTPY>KEHUSI TOKa» 3aBUCUT, B OCHOBHOM,

OT paCCTOAHUA MCIKAY MUTAOIIUMH JJICKTPOJaAMHU.
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Puc. 1 Cxema usmepenuii B metoqe BO3.

[To pe3ynpraTaM BBIIIOJIHEHHBIX HW3MEPEHUN BBIUMCISIIOT KaXyleecs 3JIEKTPUUECKOe
comporusienue [MI'Y, 2007].

[IporpamMma pemaeT mpsAMyl0 U OOpaTHYIO 3aJadydl Il MPOM3BOJIBHBIX YCTAaHOBOK Ha
MOBEPXHOCTH FOPU30HTAILHO-CIIOUCTOM cpenbl. [lapamerpaMu ciosi SIBJSIFOTCS: MOIITHOCTD CJ0si (B
MeTpax), yAeIbHOE IEKTPUUECKOe conpoTunieHue (B OM M) U MOJIIPU3yeMOCTh (B MTPOICHTAX ).

[Tpu perieHuu npsSMoi 3a/1a4u pacyeT MOTeHIIMANa TOYSUHOTO UCTOYHHKA TIPOU3BOUTCS 110

cnenymolen hopmye:

U(r):g i+TR(m)- Jo(mr)dm

Kaxymasics noisipuzyemocts Bbruucisercs rno gpopmyne Komaposa-Curena:

Pk (:0)
n. = -100%
plp-[L+n/100]

TpeboBaHus Kk cucreme

[Tporpamma «ZOND-IP» MoxeT OBITP yCTAHOBJIEHa Ha KOMIIBIOTEPE C OIEPaLlMOHHOM
cucremoir Windows 98 u Bbie. Pekomenayemble nmapaMmerpsl cucteMsl: mpoueccop P IV-2 I'ro,
512 M6. mamstH, paspemienue skpana 1024 X 768, useroBoit pexxum -True color. (He crenyer
U3MEHSATH pa3pelIeHne dKpaHa B peKUMe padoThl C JaHHBIMU).

Tak kak mporpaMmMa Ha JaHHBII MOMEHT AaKTHBHO HCIOJB3YET PECYpPCHl CHCTEMHOIO
peectpa, B cucremax Beire Windows XP, ee cienyer 3amyckaTh OT UMEHH aJMHHHCTPATOPa

(paBOil KHOTIKOW MBIIIM Ha 3HAYOK MTPOrPaMMbI — 3aIlyCTUTh OT UMEHU aJIMUHHUCTPATOPA).



YcraHoBKa U yiajieHue MPOrpaMMbl

IIporpamma «ZOND-IP» mocraBisercs Ha KOMMIAKT-TUCKE WM dYepe3 HHTEepHET. B
KOMIUIEKT IOCTaBKUA BXOJIUT Hacrosimee PykoBojnctBo. [locnennue oOHOBIIGHUs TporpaMMbl Bol
MOXKETE 3arpy3uTh Ha caiTe: WWWw.zond-geo.ru.

JlJIs  yCTaHOBKM TMPOTPaMMbl TEPENUIINTE IMPOrpaMMy C KOMIIAKT JUCKa B HYXHYIO
nupektopuio (Hanpumep Zond). st yCTaHOBKM OOHOBJICHHS, MPOCTO 3AlMIIMTE HOBYIO BEPCHIO
IIPOrpaMMBI IIOBEPX CTapOU.

[lepen mepBBIM 3aIyCKOM MPOTPaMMBI HEOOXOIMMO YCTAaHOBUTH JIpaiiBep  3alUTHOTO
wiroua SenseLock. [lis atoro otkpoiite manky SenseLock (mpaiiBep MOXHO 3arpy3uTh ¢ KOMIIAKT
JIMCKa, WM Ha caiite) u 3amyctute ¢aiin INstWiz3.exe. ITocne ycraHOBKH paiiBepa BCTaBbTE KIIIOY.
Ecnu Bce B mopsiike B HUKHEN CUCTEMHOM MaHENIN MOSBUTCS COOOIIEHHE, YTO KITFOY OOHAPYKEH.

Jlig ynaneHus mporpamMmbl COTpUTE paboure TUPEKTOPUHU POTrPaMMBbl.

PeI‘I/ICTpaIIl/IH nmporpaMmmbI

Jis TOro 4TOoOBI 3apeTMCTPUPOBATh MPOTPAMMY HAKMHUTE B TJIABHOM MEHIO MPOTrPaMMBbI
nyHKT “Registration file”. B mosBuBmIeMcs auanore 3amojIHUTE BCE MOJs, BeIOepute ums ¢aiina
peructpanuu u coxpanute ero. CoznaHHblil (aiin nepecsuiaeTcss Ha yka3aHHBIN B JJOTOBOpE ajpec,
[IOCJIE YEro IIOJIb30BATENIb IOJY4aeT YHUKAJIbHBIA IApOJib, CBSA3aHHBIA C CEPUUHBIM HOMEPOM
JKECTKOr0 JIMCKa, KOTOphIM HeoOxoaumo BBecTH B myHkTe ‘“Registration”. Bropoii Bapuant -
UCIIOJIb30BaHUE TPOrPaMMBbI € MOCTaBisieMbIM KitouoM SenseLock. Ipu sTom HeoOXxoauMo, 4TOOBI
BO BpeMmsi paboThl K04 Obul BeTaBieH B passeM USB. Ilepen paboroii ¢ kirodom SenselLock

HE00XO0/IMMO yCTaHOBUTh JIpaiiBep yCTPOUCTBA.

YciaoBHbIe 0003HAYCHUS, IPUHATHIE B IPOrPaMMe

AU
Ro_a — kaxymieecs conporusienue. p, =G R rae G ko3 UIMEeHT YCTaHOBKH.

AU BII
Eta_a - kaxymascs nonspuzyemMocTs. 77, = AU -100% , B mpomieHTax.



Paznoc: AB/2 s ycranoBkum IllmromOepike, Benepa u cummerpuunoii; AM s
JIBYX3JIEKTpoaHOU ycTaHOBKH; AO miis TpexanekTpoaHoit ycranoBky; O 'O it AUIOb-TUTOIBHON
YCTaHOBKH.

[lceBgornmybura —  npuOIM3UTENbHAs  TIIyOMHA  WCCIICOBAaHW, CBS3aHHAs  C
K03(PPHUIIMEHTOM YCTAaHOBKH (B JAHHOM CIIy4ae Pa3HOC YCTaHOBKH).

Touka 30HAMPOBAHWS — TIOJOXKEHUE I[IEHTpPA IHUTAIONICH JIMHUU JUIS  YCTAaHOBKH
ImromOeprke, BeHepa u CHMMETPUYHOM; JJIs APYTUX BHJIOB 30HIUPOBAHMMA, TOYKA 30HIUPOBAHUS
HeornpeaeneHHa (0OBIYHO 3TO TIOJI0KEHUE HETIOABMKHOTO DJICKTPO/IA).

Bce reomerpudeckue BeIMYUHBI IPOTPAMMBI ONPEAEISIOTCA B METPax.

Co3panue v oTKpbITHE Qaiijia JaHHBIX

s Hadanma pabotel ¢ mporpammoint «Zond-IP» HeobxomuMo co3aarh ¢aiin JaHHBIX
ornpeneneHHoro ¢opmara, coaepkamuid MHGOpManuo O cucTteMe HaOJIOAEHUN W H3MEpeHHbIE
3HAYEHUsl KaXyLIerocs CONPOTHBIEHHS M HojspuzyeMocTd. OObIYHO oauH (ailn comepxut
JAaHHBIC TI0 OTHOMY TIPO(HITIO HAOITIOICHUH.

[Ipr wWCnONB30BAaHWM MHOTOIEKTPOJHBIX YCTAaHOBOK, CJEIyeT WMETh B BHIY, 4TO B
Ka4yecTBE JJIEMEHTa JaHHBbIX B mporpamme «Zond-IP» paccMmaTtpuBaeTcst KpuBas 30HIUPOBAHMS.
[TosTOMy naHHbIe cieayeT NPeACTaBUTh B BUJE COBOKYITHOCTH KPUBBIX 30HAUPOBAHUS.

TekcroBbie (aiiyibl TaHHBIX, OpraHU30BaHHBIC B (opmare mporpammsl «Zond-IP», umeror
pacmupenue «*.zlf,«*.zlp» u «*.vesy. Takxke nporpamma noajepkuBaeT Gaiibl HHIYKIUOHHBIX
30HJMPOBAHUI ¢ BEPTHKAIbHBIM MarHUTHBIM jaunosieM Gopmara *.vmd. [Toapobro dopmar daiina

JAaHHBIX OIMKMCAaH B pa3aciic dopMmaTt daiiia 1aHHBIX. HporpaMMa TAK¥XKC MOAACPIKUBACT TCKCTOBBIC

¢aitnel nporpammsl IPI2ZWIN.

Jlns npaBuibHOM paboThI MporpamMmbl (aiil JaHHBIX HE JTOJIKEH COAEepKaTh:

® KpUBBIE C KOJIMYECTBOM Pa3HOCOB MeHee 3

e HETpaJULIMOHHBIE CUMBOJIBI, PAa3/AEISAIONINE 3aMUCH B CTpOKe (Mcnomb3yiiTe cumBoiibl TAB nmmn
SPACE)

e a0cypaHble 3HaYEHHsI TapaMeTPOB U3MEPEHUN

H(CJ'I&TCHBHO, YTOOBI CYMMAapHO€ KOJHUYCCTBO I/I3MCpCHI/Iﬁ COACpIKaAIIUXCA B OIHOM (I)aﬁne HC

npesbimano 5000.



[Tpu oTkpeITHH (aiina ¢ pacmupeHueM «*.zlp» 3arpyxarorcs He TOJIBKO IMOJEBbIE JaHHbIE, HO U

MoO/JieJIb COOTBETCTBYIONIAs IPOBEACHHOMN paHee HHTEPIIPETALIHH.

®opmMmar ¢aiijia JaHHBIX

[TporpammMa mpeacTaBisieT YHUBEPCAIbHBIA (pOpMAT JHaHHBIX, BKJIIOYAIOIINNA WH(POPMAIIUIO
0 T€OMETPHUH YCTaHOBKH, KOOPJAMHATAX M OTHOCHTEJBHBIX BBICOTAX ITyHKTOB 30HIUPOBAHHSI.
®opmar ganubix nporpammel Zond-1P data files (pacmmpenne *.zIf).
Tpu mepBbIe CTPOKH COAEpKAT HMHMDOPMANHMIO O TapaMeTpax H3MEpPEHHH, OOIMUX IS BCEro
npodus.
IlepBasi cTpoka — [O/DKHA COZACPXKATH CIEAYIOIIME 3allUCH, pPa3/IeJICHHbIC MPOOEIOM WIN
CHUMBOJIOM TaOyJIALIUU:
[lepBas 3amuch — 3ape3epBupoBaHa mporpammoirt ZondIPld mms wacToThl WM JUISL JTOHHBIX
usmepenuii (3Hauenue 8). Bropas 3amuck — (0-5) — tun ycranosku: “0” — IlnromOeprke, Bernepa
(s Hee HEOOXOJMMO 3a/laBaTh JUIMHY IMPUEMHON JHHHH), TPEXAJIEKTPOJHAs YCTaHOBKa; “17 —
JUTIONIbHO-0CEBAsi YCTAHOBKA; ‘27 — JBYXDJEKTPOAHAS YCTaHOBKA; ‘37 — TpEXdJIEKTpOHas
YHHMBEpCaJbHasi YCTaHOBKA; “‘4” — 4YeThIpEXaJEKTPOAHAsl YHHBEpcajbHas YycTaHOBKa 57
yHUBepcalibHass J1t00ass ycranoBka (puc. 2). IlocienoBaTenbHOCTh 3amuceid B CTPOKE IS
pa3JInYHBIX YCTAHOBOK:
“0” — 0 0 1 (Tperbst 3amuch 3a/1ae€T CMEIICHUE TPUEMHOW JTUHUM OTHOCUTEIIBHO MUTAIOIICH BJIOJb
ocu Y (3amaercs pu HEOOXOIUMOCTH, 00bIYHO TIpu U3MepeHusx BIT B uacToTHOM pexume)).
“1”-01 Len_dip, rae Len_dip - qmnHa muTaroImero JAmos.
“27-02
“3” — 0 3 delt_y dircosX dircosY, rae delt_y — cmemienne mpoduias u3MepeHuil BIoab ocu Y,
dircosX u dircosY — HanpasJsoIe KOCHHYChI TPUEMHO JTHHUH.
“4” — 0 3 Bx By delt_y dircosX dircosY, rne BXx u By — xoopauHaThl BTOPOTO MHTAIOIIETO
anektpona, delt_y — cmemienne npoduns usmepenuit Bmoab ocu Y, dircosX u dircosY —
HAPABISIONINE KOCHHYCHI IPUEMHON JTMHUH.
Vuusepcanvuvie ycmanosku(3,4). KoopauHATBI TEPBOrO MUTAIOIIETO AJICKTPOJA PaBHBI HYJIIO.
PazHockl BBOmsTCS 0O€3 ydeTa CMEIIEHHWH OTHOCHTENBHO IIEPBOTO IHTAIOMIETO JJIEKTPO/A.
W3mepeHus: MpOU3BOMATCS BAOJNb OCH X, B TOJOXKHUTEIBHOM HampaBieHuu. Hampasnsromiue
KOCHUHYCHI OTPEIENSIOT OpPUEHTAIMI0 MPUEMHONW IWHUM OTHOCUTENbHO mpoduis. CmemieHue
npouiIs M3MEPEHU TPOU3BOAUTCS B TOJOKUTEIHPHOM HAIPaBJICHUH BIOJb och Y. BooOme B
VHHBEPCATbHBIX YCTAHOBKAX (B TMOCJIEIHUX BEPCHSIX MPOTPaMMBbI) HET HagoOHOCTH. VX MOXKHO

3aMEHUTD ITPOU3BOJIBLHON yCTaHOBKOM THMA (5).



g e H_I'II-DM-'?C_!IEI}}{{E < yeT-ka Bennepa(a)
s MN<AB/3, R=AB/2 o MN=AB/3, R=AB/3
< o o o ° E & eo—e ¢
A M N B 2 A M N B
= 3-X JIeKIpoIHAdA YCT-Ka E ver-ka Bennepa()
= llmomGepike (mpsmast) g MN=AB=r, R=r
< ¢ o o B(x) cCo—o " oo
A M N g A B M N
M 3-X 2IeKIpoIHas YeT-Ka -
Z lllromoe pe (oOpaTHasn) E JO3, R=r/2
;ﬁ:;:?:} *—o ‘. m —® r a*—e
M N B < A B M N

Puc. 2 Ycranosku B33
Ecnu BriOpana moHHAs cUCTeMa MU3MEPEHUH, T.€. DJIEKTPOIbl PacloJiaraloTcs Ha JHE BOJOEMa, B
MEepPBOM 3aMUCH JOJKHO CTOATH 4Hclo 8. B ciemyromieil cTpoke 3amuchIBacTCs COMPOTUBIICHHE
BOJIBI TIOCTIE KITFoya “water”. ['myOuHa 30HAMPOBaHMS BBOAUTCS B OJIOKE OMMCAHMS 30HIMPOBAHUS,
BMECTO 3HAUEHUS IPEBBIIICHUS, CO 3HAKOM MUHYC. [Ipumep onucanus TOHHOW CUCTEMBI:
80
Water 30

Bropasi cTpoka — [oKHaA COJEp)KaTh 3HAYEHHUS PA3HOCOB, HAa KOTOPBIX OBLIM IPOBEICHBI
u3mepenus. st ycranoBok 0, 3, 4 3TO paccTOssHUE OT MEPBOTO MUTAIOIIETO JIEKTPOJA /10 EHTpa
MPUEMHOMN JIMHUH. [[7151 AUTIOIbHO-0CEBOM YCTaHOBKH (1) - paccTosiHue MEXIy IIEHTPaMHU JTUTIONEH.
Jlns mpou3BONBHOM YCTaHOBKHM (5) MONIb30BaTeldbh CaM BHIOMpAaeT 3HA4YeHUs pa3HOCOB. Jlms
JBYXAJIEKTPOJAHON YCTAaHOBKH (2) - pacCTOSTHUE MEKY TPUEMHBIM M MMUTAIOIIUM 3JIEKTPOJIaMHU.

B cnyuae ucnonb3oBaHus IPOU3BOJIBHON YCTaHOBKH, JIajiee CIIEYET €€ OMUCaHUE.

[IpousBonpHas ycTaHoBKa Tuma “5” mojapa3syMeBaeT 3aJaHUE TOJIOKEHUN MUTAIOIIUX M
MPUEMHBIX JJIEKTPOJOB B SIBHOM Bue. [Ipu onmucaHuu JaHHOW YCTaHOBKH cieayeT BBeCTH X U Y
KOOPJMHATHI JIEKTPOAOB, B CTPOKAX cpa3y IMOCJe CTPOKH OMUCaHUs pa3sHOCOB. [Ipu 3ToM pa3HOCHI
MOKHO 3a/1aBaTh IPOM3BOJBHO, T.€. 3HAUYEHUs BHIOMpAIOTCS TOJb30BaTelieM (OHU OyayT
MCIIOJIb30BaHbl TOJIBKO JIJIs1 OTOOpaskeHus1 KpUBBIX). KoopaMHATHI 371€KTPOAOB 33Jal0TCSl CTPOKAMU
HAYMHAIOIIMMUCS C KIF0Ya, YKA3bIBAIOIIETO MPOrpaMMe KaKhe KOOPIAMHATHI U KaKOro JJIEKTPoJa
COJIepKaThCS B JTaHHOM cTpoke. B mporpamme noctymnHsl cneayromue kaoun: Ax, Ay, Bx, By, Mx,
My, Nx, Ny. Ecnu snektpon OTCYTCTBYeT — €ro 3Hau€HHE 3aMEHSeTCs CHUMBOJIOM *. Y —

KOOpJMHATHI BBOASTCS TOJBKO IIpU HeoOxoaumoctu. [lpumep 3aganus ycraHoBKH Tuma “5”.

05


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

12345 /] pa3HOCHI — 337aF0TCS TIOIH30BATEIIEM

AXx -1-2-3-4-5 [IX —xoopauHaThl 37eKTpoaa A TS KaXJI0ro pasHoca

Bx -2-3-4-5-6 //X —koopauHaTel 35eKTpoaa B s kaxkmoro pasHoca

Mx12345 /X —xoopauHaThI 351eKkTpoaa M it KaXKa0ro pazHoca

Nx23456 IIX —xoopaunate! snextpoaa N st KaKaoro pazHoca

B sToM mpumepe, kak Mbl BUIUM, Y KOOPIMHATHI 3JIEKTPOJOB OTCYTCTBYIOT. MIX MOXHO BBECTH

TaKHM K€ o6pa30M, KaKk 1 X KOOpAMWHATHI.

Tperpsi CTPOKA — MOXKET COEpKaTh 3HAYCHUS PA3HOCOB IPUEMHON JINHUH.

Ecnu Tperpsi cTpoka OTCYTCTBYIOT, pa3HOCHI IPUEMHOM JIMHUU CUMTAIOTCS OECKOHEYHO MAaJIbIMH.
Tak kak mporpaMma IIpH pacdere NpsAMON 3a7aud yUYUTBIBAET JUIMHY IPUEMHBIX JIMHUH, 3Ty CTPOKY
peKOMeHAYeTCsl BBOAUTH. J{J1s1 MPOM3BOIBHOM YCTAaHOBKU (5) 3Ta CTpOKA HE BBOJUTCS.

CxeMy U3MepeHUI MOKHO TIOCMOTPETh Ha TuiaHe (omius riiaBHoro MeHto Electrodes array).

[Tpr MCHONB30BaHUM CIIOXKHBIX CHCTEM HAOJIOJEHUH, ¢ U3MEHSIOIIEHCS OT IMYyHKTa K
IYHKTY CUCTEMOM Pa3HOCOB, BO BTOPYIO M TPEThIO CTPOKH HEOOXOJIMMO BIHMCATh BCE YHUKAJIbHbIE
napel (pa3HOC MPHEMHOW W THTAOLIEH JMHUMW), WCIOJb30BAaBIIMECS Ha Mpodmuie, MO BHIIIE
OIMCAHHBIM MPABUJIAM.

Janee cienyroT 3anucu cojepxaliie HHGpOpMauo o KaKI0M IYHKTE 30HAMPOBAaHM Ha Mpodue,

06’LeﬂI/IHeHHHe B OIMCAaHHBIE HIKE OJIOKH.

Biok onucaHusi MyHKTA 30HIMPOBAHUS

IlepBasi cTpoka — UHAMKATOP Hayana OJOKa OMUCAHMS MTYHKTA 30HAUPOBAHUS (JIOJKHA COAEPKATh
3aIUCh «{»).

BTtopasi cTpoka — Ha3BaHHE MTyHKTa 30HIUPOBAHUS.

TpeTbsi CTPOKA — JIONOJTHUTEIIBHBIC TAPAMETPBI 30HTUPOBAHUS.

[lepBast 3amwch - KOOpJWHATA ITYHKTa 3O0HIUPOBAHUS BIOJIL MPOQPWISL, BTOpas 3aluCh —
NpeBbIICHHEe penbeda WIM TIIyOHHA(MIONIOKHUTETPHOE YHUCIO JUIS HAa3eMHOW  CHCTEMBI,

OTpHUIATENbHOE JIJIs IOHHOM; (B METpax)).

YerBepTas u nsiTasi CTPOKM COJIEPKAT, COOCTBEHHO, MOJIEBbIE U3MEPEHHUSI.

Kaxkngast 3 onmcelBaeéMbIX CTPOK JOJDKHA HAaYMHATBCS C 3alMCH-KIIIOYa YKa3bIBAOLIEH
Iporpamme, K KaKkomMy THITY JaHHBIX OTHOCHTB CIEAYIOIINE 3a HEK 3HAYCHHUS.
3HaueHUs YIPaBISIOMNX KI0YeH KOHTPOIUPYIOMIUX THIT JaHHBIX:

«Ro_a» —Kamymneca COIIPOTUBJICHU.



B cnyuae ucmonb3oBaHus AOHHOW cucTeMbI(8), BO H30EKaHWE OIIMOOK TPU pacyeTe
KaXKYyILErocsi COMPOTUBIIECHUS, B 3TY CTPOKY BBOJSTCS OTHOIICHUSI U3MEPEHHOI'O CHTHajla K TOKY
(HOPMUPOBAHHBIN CUTHAN).

«Bta_a» — Kaxymuecs noiasipu3yeMoCTH.

Ecnu k ximouy 106aBIeHO « W» - TO B JAHHOM CTPOKE 3a/1al0TCS BECa OTACIbHBIX H3MEPECHUH.
Yucno U MocienoBaTebHOCTh 3alMCe B CTPOKAX JOJKHA COOTBETCTBOBATh CHCTEME Pa3HOCOB
OMMCAHHBIX BO BTOPOH cTpoke Qaitna. [Ipu oTcyTcTBHM HM3MEpeHUs HAa KaKoM JIMOO pa3Hoce, ero
3HAYCHUE 3aMEHSIETCSI CHMBOJIOM «*).

IlecTas cTpoKa — MHAMKATOP KOHIA 0JIOKA OMMCAHUS IIYHKTa 30HIMPOBaHUs (JOJKHA COAEPKATh
3aMMHCh «} ).

I[anee HUACT OIIMCaHHUC CIICAYIOMICTO IMTYHKTA 30HAUPOBAHUA HAYNHAA C CHMBOJIa (({» H TaK JaJicc.

Taxoke mporpamma pabotaer ¢ Qaiimamu ¢ pacmmpenue *.ves. Jlansbeiii ¢opmar ymoOeH s
HOATOTOBKH TIOJIEBBIX JAaHHBIX B JIOOOM TEKCTOBOM penaktope. Hwke mpuBeneH mpumep Qaiina
*.ves ¢popmara:

gacTtoTa 4.88
umsi: pripkl

XYZ:1000
ab/2 mn rk
1 1100
25 1101
5 190

8 180
10 1 70
25 180
50 190
80 1 101
umsi: pripk2
XYZ:10100

IlepBast cTpoka coAepKUT 3HaueHHe dYacToThl Toka (I'), BO BTOpOH yKa3aHO HMS TOUYKH
30HAMPOBAaHUS, B TpPETbed CTPOKE YKAa3bIBAIOTCS KOOPAMHATHI, 3aTeM CleAyeT Taldnuua u3
napaMeTpoB YCTAaHOBKM M 3HaueHUHl Kaxymmuxcs compoTuBieHuil. Ilocne Oioka, coneprkaiiero
nH(OpMaIUIO JUIsl IEPBOM TOYKH, CIENYeT OJOK ISl Cleayroliel, HaunHawomumiics ¢ mous UMS u
T.J.

HazBanus moneil B ¢aiiie Moryt OBITh 3alMCaHbl KaK MO-PYCCKH, TaK M MO-aHTIMHCKH, TaKkKe
MOTYT OBITh yKa3aHbl 3HAUEHHs MTOJIIPU3YEMOCTH.

frequency 4.88
name: 1

X 10

YO



Z0
ab/2 mn rk nk

1 11002
25 11012
5 10902
8 1802

10 1702
25 1802
50 1902
80 11012

Jannbiii popmar aBToOMaTHYECKH (HOpMHUpPYETCs MporpamMmoii mpu Beioope ommuu File/Save data/
Observed data files. Ilpu sToM B co3maBacMoM (haiiie 3alUCBHIBAIOTCS BCE H3MCHEHHS,

BBITTIOJIHCHHBIC B IPOLCCCC PCAAKTHUPOBAHUSA JJaHHBIX.

[Tporpamma ZondIP1D nomnepxuBact (Gailiibl WHAYKIIHOHHBIX 30HIUPOBAHHIA C BEPTUKATBHBIM
MarHuTHeIM gunosieM (opmara *.vmd. Jlanubie (ailyibl BKIIOYAIOT HHPOPMAIMIO O TEOMETPUH
YCTaHOBKH, KOOpAWHATAX U OTHOCUTECJIbHBIX BbICOTAX ITYHKTOB 30HAWPOBAHM.

IlepBasi cTpoka — 10JKHA COAECPKATh BHICOTY YCTAaHOBKHU.

Bropasi cTpoka — J0KHa COJEp>KaTh 3HAUYEHUS PA3HOCOB (PACCTOSHUNM MEXIy NMPUEMHBIM U
MUTAIONIMM JIUIIOJIEM) Ha KOTOPBIX OBUIM MPOBEICHBI M3MEPEHUS, OTCOPTUPOBAHHBIC B TOPSIKE
BO3pACTaHUA.

Tperbsi cTpOKa — JODKHA conepkaTh 3HaueHuss d4actoT (') Ha KOTOPBIX MPOU3BEICHBI
U3MEpEHUs, OTCOPTHPOBAHHBIC B TIOPSAKE YOBIBAHMS.

[Tpr WCMONB30BAaHUM CIIOKHBIX CHCTEM HAOJIIOJICHUH, C W3MEHSIOMICHCS OT MYHKTa K IYHKTY
CHUCTEMON pa3HOCOB, BO BTOPYIO CTPOKY HEOOXOJMMO BIHCATh BCE YHHUKAJIbHBIE Pa3HOCHI,
MCIIONIb30BABIIUECS HA MPOoduIIe, MO BhIIIE OMMMCAHHBIM MPaBUIIaM.

Jlanee cienyroT 3amucu cojepikaiiie HHGOPMAIUIo 0 KaKIOM MMyHKTE 30HAUPOBAHUS Ha Tpoduie,
00bEIMHEHHBIE B OTIMCAaHHBIC HIKE OJIOKH.

Biok onucaHusi MyHKTA 30HIMPOBAHUS

IlepBasi cTpoka — UHAMKATOP Hayana OJ0Ka OMUCAHMS MYHKTa 30HIUPOBAHUS (JIOJKHA COIEPKATh
3aMHCh «{»).

BTtopasi cTpoka — Ha3BaHHE ITyHKTa 30HIUPOBAHUS.

TpeTbsi CTPpOKA — JOTIOJHUTEIBHBIE ITAPAMETPhI 30HTUPOBAHUS.

[lepBast 3ammch - KOOpJAWHATA IyHKTa 3O0HIMPOBAHUSA BIOIb MPOQHISA, BTOpas 3aluch —
npeBblIeHHE penbeda (TOTOKUTENBHOE YHCIIO; MUHUMAabHAsl BbICOTA MPHUHUMAETCs paBHOM 0,
OCTAJIbHBIC BRIYHCIISIOTCS, KaK MIPEBBIIIEHUS HAJl HElO (B METpax)).

YeTBepTasi ¥ MOCJIEYIOIHE CTPOKH COJIEPKAT, COOCTBEHHO, ITOJICBBIE H3MEPEHHSI.



Kaxnast u3 onuceiBaeMbIX CTPOK JOKHA HAYMHATHCS C 3alMCU-KIII0Ya YKa3bIBAIOIIEH porpamMmme,
K KaKOMY THITY IaHHBIX OTHOCUTH CJIEAYIOLIUE 32 HEIO 3HAUCHMUS.

3HaueHUs YIPABISIOMIUX KIOYeH KOHTPOIUPYIOMIUX THIT JAaHHBIX:

«Hz/Hr”N”» — OTHOIIICHUSI KOMIIOHEHT MAarHUTHOTO TOJIsl, U3MEPEHHBIC HA YacTOTE, 3alMCaHHON
o HomepoM N B TpeTbel cTpoke (haiina.

Yucno ¥ MOCIeI0BaTENbHOCTh 3alKceld B CTPOKax JOJDKHA CTPOrO COOTBETCTBOBATH CHCTEME
HaOJIOJICHUH, ONMMCAHHOW BO BTOPOW M TpeThel cTpoke (aitma. [Ipu orcyrcTBUM M3MepeHUs Ha
KaKoM-TTH00 pa3HOCe, ero 3HAYCHHE 3aMEHSETCS CUMBOJIOM «*». IIpu oTCyTCTBHM HM3MEpeHui Ha
KaKOW-HUOY/b U3 YaCTOT, CTPOKA C MHJIEKCOM 3TOM 4aCTOThI POIYCKAETCS.

Ecnu k kitouy 100aBJI€HO « W» - TO B JAaHHOU CTPOKE 3aJJal0TCs Beca OTACNbHbBIX U3MEPEHHIH.
IMocaeansisi cTpoka — WHAMKATOpP KOHIA OJIOKa OMUCaHUS MYyHKTa 30HAMPOBAHHS (JOJDKHA
COJIEPIKaTh 3aIUCH «}»).

3anuch CTaHIMM JOJKHA OCYIIECTBIATHCSA B TOW IOCIIEI0BATEIbHOCTH, KAK OHU PACIOJIOKEHbI Ha

npoduie (B mopsiake Bo3pacTaHust KOOPAUHATHI).

Juanor BBoaa nmojesbix nanubix (VEZ Notepad)

I[I/IaJ'IOI‘ nNpeaAHa3HauYCH MJisi BBOJAa HOBBIX HOAaHHBIX HW HOOCTYIICH B TJIABHOM MCHIO

nporpammsl File/VEZ Notepad. Ha puc. 3 mokazano auanorosoe okHo omuu VEZ Notepad.

30 10 7775 233.26

@ VES notepad l =NAEN X
= E Schiumberger v L ] | = | % %‘ d | b |1.f1 x¥Z |0 1] i} name Frg |1 %
N|[asz | | a0 | 1 | kK | p | m | -

1 1 250 3 236 | 196,35 pa VES deta na
2 2 50 3 1178 | 19,35 3 : !

- L e PTmTmToTmsssssssssosseoooo - ¥ pa
3 3 40 5 27.49 | 219.91 1 :

— W na

5
7

1

1

1

5 a0 10 26,86 214.85

5 15 10 13744 247.40
7 25 5 g 10 388,77 | 31102

5 3 10 1586.87 | 470.06

5 15 10 3530.36 | 529.55

5 1 10 6279.26 | 627.93

Puc. 3 JTnanorosoe okuo VEZ Notepad.

['maBHOE MEHIO OKHA COJIEPIKHUT CIICTYIOIINE KHOTKH:



= OTKpBITh (aiii JaHHBIX JJIS OJHOTO 30HIUPOBAHUS WM 0a3y MaHHBIX IS

HECKOJIbKUX B popmare *.txt

’g Coxpanuth Gailn Ui OAHOTO 3OHIAMPOBAHMSA WM 0a3zy NAHHBIX JUIA

HECKOJIbKUX 30HIUPOBaHUN B hopmate *.txt

IS ChkinBaoe LI [Tosie BbIOOpa TUTIA YCTAHOBKU
+ J106aBUTH TOUYKY 30HIUPOBAHUS
| . Y aanuTh TOYKY 30HIUPOBAHUS
£ CxonupoBath JIaHHbIE B TA0JIUIIE
[‘_-E BcraButh nannsie u3 Oydepa oOMeHa (CKOMpOBaHHBIC, HAIIPUMED, B (aiiie
MC Excel)
d| p [IepeiiTu x cocenHeit Touke
[lepeiiTu B MHBEpCHIO
=

JlanHbIe MOTYT OBITh Ha MPSMYIO CKOITMPOBAHbI B Tabnuity u3 npuioxenus MS Excel.

B nosne XYZ Heo6xoauMo 3a1aTh KOOPAMHATHI TOUKH 30HAMPOBAHUS, a TaKXKe Ha3BaHUE
TOYKH (IoJie «Namey Ha puc. 3).

[lone Frg — ycranoBuTh 4acToTy TOKa. [103BOJISIET IPOBOAUTH PAacUeT C YYETOM YaCTOTHI,
PEKOMEHIYETCs UCTI0Nb30BaTh B cy4yae yacToT Toka Oosee 20 I'm.

B neBoil obnactu okHa pacnosoxeHa TalbiMIa, coaepikaiias ciaenyrouie rpadsi. [lepsoie
OJIMH WJIM JiBa CTOJIOIIA (B 3aBUCHUMOCTH OT THIA YCTAaHOBKHM) HNpEIHA3HAYEHBI Ui 3a/JaHUS
reomeTpur ycraHoBku. st ycranoBku IllmromOepxke: AB/2 — monoBMHA JUIMHBI THTAOIICH
muand, MN — nnuHa npueMHol nuHUH; 3-X dnekTponHor ycraHoBku Lllmrombepxe — A0, MN-
JUTMHA TIPUEMHOW JIMHUM; U ycTaHOBKU Bennepa AB/2 — monoBuHA AJHMHBI HTAMOLICH JTHHUH,
JUIS JUTIOJIb-AUTIONBHON ycTaHOBKH OO — paccTosiHMEe MEeXy LEHTpaMH NMPHUEMHOM W MUTaroen
muauii, MN — miuHa nuTaromiedd nuaum; s ycranoBku pole-pole AO. 3atem uayt cTONOIIbI,
coJiepKalire HEMOCPEJACTBEHHO JaHHble n3mepeHuil: AU — Hanpspkenue, |, A — cuna Toka, K —
KOO(QQUIMEHT YCTaHOBKM (pacCUMTBIBAETCS  aBTOMATHYECKH), P, OMM —  Kaxymieecs
COIIPOTHUBIIEHUE (MOXXET OBITh KaK YCTAaHOBJIEHO, TaK M PACCUYUTAHO AaBTOMATUYECKH), Ma —

KaXKyIIasicsl MOJIPU3yEeMOCTb.
Hcnonp3yiiTe KHOMKY = 7S CO3/IaHus CIEIyIoIUX Touyek 3oHAupoBaHus. Ilocie Toro,

Kak OyZyT YCTaHOBJIEHBI BCE€ TapaMETPhl, HAXKMUTE KHOIIKY LI JUTS TIEPEX0/1a K MHBEPCHUH.




CoxpaHeHue pe3y/ibTATOB HHTEPNPeETAIIUH

PesynbpraTr mHTepnperanuu npoduis JaHHBIX XpaHuTcs B Qaiine Zond-1P project files
(pacuupenue *.zlp). B atom (aiine xpanutcs ums ¢aiiia ¢ moJIeBbIMUA JIaHHBIMU, MTOA0OPaHHBIC
napamMeTpbl U Mpeesibl U3MEHEHUS TapaMeTpoB Uil KaXKIOTO MyHKTa 30HIupoBaHus. COXpaHUTh
pe3ysbTaT HMHTEPIPETAlUU, MOXXHO HaXKaB KHOIKY H nasem UHCTPYMEHTOB WU
COOTBETCTBYIOIIMI €i IMyHKT MeEHI0. [IpM BKIIFOUYCHHOH ONIMM aBTOCOXPAHCHHS pE3yJbTaT
UHTEpIpEeTauyd Oy/leT aBTOMATHUYECKH COXPAHITHCS dYepe3 3aJaHHbBIi MPOMEXYTOK BPEMEHHU.
Taxoke MOXHO COXpaHUTb TEOPETHUECKUE KpuBbie B popmare zIf.

Bo3mosxHbIe BAapHUAHTBI COXpPaHCHUA JaHHBIX:

Project data file CoXpaHHUTh U3MEPEHHbBIC 3HAYCHHSI U TEKYIIYIO MOJIEIb CPE/IbI

Calculated data file | Coxpanuth paccunTaHHBIC 3HAYCHHS

XYZ model CoxpaHuTh MOJICIIb CPEJIbl B TAOIMYHBINA (DA

Section file CoxpaHuTh TEKyIIyl0 Moaeiab B (opmare Section. Jlauubiii Tun ¢aiina

MOJKET OBITH MCIIOIL30BaH B KAUECTBE IIOJJIOKKH.

Project with | 3aMeHHUTD B POEKTE HAOJFOICHHBIC TAHHBIC HA PACCUYMTAHHBIC

calculated

Model in columns CoxpaHHUTh TEKYIIyI0 MOJEIb B BHAC TaOJHUIBI MapaMeTpoB B Qopmare
DAT

Observed data files | Coxpauuts (aiti HaOMIOACHHBIX JAHHBIX C YYETOM BBIIIOJHEHHOTO

penakTupoBaHus (pacumpeHue *.ves).

JKCHOPT JAHHBIX
[Mporpamma «ZONDIP2» mo3Bossier skcriopTipoBaTh naHHbie B hopmar MS Excel, Auto
CAD, a Takxe co3uaBarh (ailiibl JJs UCIOJB30BaHUsS B JAPYrux mporpammax Zond. Jlannas
byukims goctynHa Bo Bkiaake File/Export to.

JIOCTYIIHBI ClIeTyIONHE OTIUHU IKCIIOPTA TAHHBIX

Excel report Coznarp ¢aiin, coaepkamuidi OTYETHYIO HHGOPMAIHIO MO0 KaXKI0H
TOYKE 30HIUPOBAHUS W3MEPEHHBIE U PACCUMTAHHBIE JIaHHBIE,

KOOpAWHATBI TOYKH 30HAUPOBAHUS, MOJACIIN IMMTapaMETPOB U T.I.

Excel map Coznath Qaiin, coaepkauii Ha3BaHWE CTaHIMM, UX KOOPAUHATHI U
3HAQYCHUs  YACTBHOTO  CONPOTHUBICHHSA  (PAacCCUYMTAHHOTO) U

MMOJIOKEHHUS IIOJOMIBBI I KaXKJIOTrO M3 CIIOEB Ha KaXKJIOM TOYKE




30HAMpPOBaHUSA (YOOOHO TpU TOCTPOCHUM IUIOMIAJHBIX KapT

pacrpenienieHus mapamerpa).

CAD section OkcnopT Mozeneit B ¢aitn nporpammbl AutoCad ¢opmara *.dxf.

Pseudo BH data Co3nath HaOop (ailyioB, COOTBETCTBYIOMIMX TOYKAM 30HIMPOBAHHMS,

B (hopMare JaHHBIX [0 CKBAKHUHAM

MOD1D file Coxpanuth Mozenb B (aine pacmmpenueM *.modld s

JATBHEUIIETO MCTIOIB30BAHMS B IPYTUX MporpamMmax Zond

IIpu BeIOOpe omumu Export/Pseudo BH data cosmaercs HaGop maHHBIX B (hopMaTe TaHHBIX
KapoTa)ka M JIMTOJIOTHH. DTH JaHHBIC YIO0OHO MCII0JIb30BaTh B KAUECTBE, HAPUMED, OTMIOPHBIX MPH
UHTEPIPETAMK IPYIHX METOJOB B Iporpammax ZONnd, wid mpW WHTEPIpETandd JaHHBIX I10
cocemHuM mpoduasiM. B 3TOM ciydae, daHHBIC 3arpyXalTCsS B KAadeCTBE JIMTONOTHMYCCKHX
KOJIOHOK, [IBETOBAs IIKaja KOTOPHIX COOTBETCTBYET 3HAYEHHUSIM YAEIBHOTO CONMPOTHBICHUS (pHC.

4).

Zm 1 2 3 4 Resistivityblgck-section 4 3 - "

-05 1000

15

25

-35 » - 100

-45 ke
0 1 7 X 100

Puc. 4 ITpumep ucnonb3oBanus onimu Export/Pseudo BH data.

JIsl COTOCTaBICHUsI PE3y/IbTaTOB PAa3IMYHBIX METOIOB TAK)KE MOXKHO HCIOJIb30BaTh (YHKIIUIO
skcriopra MODI1D file. IIpu ucnonbs3oBanuu 3toro (aitna B apyroit mporpamme Zond wiam uist
apyroro mpoduias TpU IUIOMIAJHOW CHhEMKE, COXpaHEHHas TaKuM o00pa3oM Mojeib Oynaer

3arpy’eHa B KauecTBE€ HOBOW MOJIEIH.

¥ 2 ¥

4

Resistivity blgok-section R 7 s ]
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Puc. 5 Tpumep ucnons3oBanus omnmuu EXport/MOD1D file. A — ucxoanast mozenb, B — pesysbrar

umnopra ¢aitna *.MOD1D B nmporpammy ZondMT2D

Iopsimok padoThl ¢ MPOrpamMmoit

I'maBHOE OKHO nmporpamMmmbIl

Tocre co3nanus daiina DaHHBIX «*.zIf) , ero cemyer 3arpy3uTh ¢ TOMOIIBIO KHOMKH & niu
COOTBETCTBYIOILIETO €i myHKTa MeHio. [Ipu ycmemHo# 3arpy3ke (aiina, Ha MaHeIH MHCTPYMEHTOB
TJIABHOTO OKHA IPOTPaMMBbl, aKTUBU3UPYIOTCS (DYHKIIMOHAIBHBIE KHOMKH [ pabOTHI C TaHHBIMU, U
B IIPaBOMl CeKUMM @aHEIM cTaTyca MOSBISIETCS KpaTkas HMH(pOpMalus O IEepBOM IyHKTE
3onaupoBanus (puc. 6). [Ipy mepeMelieHny Kypcopa MBIIIH [0 CO3AaHHBIM B Ipoliecce paboThl ¢
IpOTPaMMOI OKHaM, B JICBOM CEKIIMH TAaHEIH CTaTyca TJIaBHOTO OKHA MPOTPaMMBI OTOOPaXKAIOTCS

KOOpAWHAaThl, COOTBCTCTBYIOIIIMC COOCTBEHHBIM OCSIM JaHHOT'O OKHa. Haxarue HCpBOfI CHCTEMHOI

v

KHOIIKH OKHA, 0003HAYEHHOW B IUTAHE, KAaK ‘“HACTPOWKAa OOBEKTOB” BBI3BIBAET KOHTEKCTHOE
MEHIO, TIO3BOJISIOIICE BBI3BATH JINAJIOT HACTPOUKH JJI KAXKI0TO U3 COJIEPHKAIIUXCS B OKHE OOBEKTOB.
[Topsimok penakTupoBaHus 0OBEKTOB MOJIPOOHO OMKCAH B COOTBETCTBYIOHIMX pasnenax (PegakrTop

moneau, Paspe3, Tadoauna mapamerpon, IlceBnopaspe3, I'paduxu npobuauposauus, I'pad

TCOPECTUICCKUX U IKCIICPUMECHTAJbHbIX KDI/IBBIX).

BTopa;[ 1 TPEThA F KHOIIKU ITIO3BOJISIOT nepeMeaTbCsa OT OAHOTO IMTYHKTA 30HAUPOBAHUA

K IpyroMy.
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Puc. 6 I'naBHOe 0kHO niporpaMMel. Lludpamu oTMeueHs! cienyromue okHa: 1 — nceaopaspes, 2 —
paspes, 3 — rpaduku npopuITHpPOBaHUS, 4 — PEIAKTOP MOJETH, 5 — rpad TCOPETUICSCKUX U
AKCIIEPUMEHTAJILHBIX KPUBBIX, 6 — TabJIMIa TapaMeTpoB; 7 — KHOIIKU IEpeXxo/1a OT OJJTHOTO IMyHKTa

K IPyroMy, 8 — KHOIIKa HaCTPOHKU O0BEKTOB, 9 — KHOMKA JTOTIOJIHUTEIbHBIX OMIIUH.

bubanoreka cTuiieil mporpaMMsl

Jlst BeIOOpa ucnonb3yiite Briaaky WiNndow MeH0 (GyHKIHUI TTIAaBHOTO OKHA TPOrPaMMBI.

bubnuoteka conepxut 3 BapuaHTa KOH(UTYpalll OOBEKTOB.

bubnuoreka conepxut 4 BapranTa KOHQUTYPAITUH OOBEKTOB.

Crumes  Interpretation ( cm. puc. 6) mosnb30BaTeslb OAHOBPEMEHHO OIEPUPYET
YeThIpbMsI OKHAaMH: TIEpPBOE€ OKHO COJEpPXKHT IICeBAOpazpe3, paspe3 M rpaduku
npoguMpoBaHus (C BO3MOXXHOCTBIO BBIOOpa IOJIB30BaTEIEM H300pakaeMoro mapaMmerpa),
pa3zeneHHbIe TUIaBAIONUM OETYHKOM; BO BTOPOM OKHE PacIoyIOkKeHbI rpadbl (OT OJHOTO 10
TpeX) peAaKTHUPOBAHUS MOJENH; B TpeTheM rpadbl — TabnuIa mapaMeTpoB, B UYETBEPTOM —

rpa(b TCOPCTUYUCCKHUX U IKCIICPUMCHTAJILHBIX KPHUBBIX.

Zond geophysical software
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B ctune Standard — orcyTcTByIOT rpad TEOPETUUECKUX M IKCIEPHUMEHTAIBHBIX KPUBBIX U
rpaduku mpodUIUPOBAHHMS.

Cruis Profile ve conepxut rpad TeopeTHIecKuX U IKCIEPHUMEHTATIbHBIX KPHUBBIX.

B crune User BmecTo ABYX MEpBBIX OKOH HCIONB3yeTcss onHo. llomp3oBartenb cam
BBIOMpAET, Kakoi mapamerp OyJeT 0ToOpakaTh KaKIblii U3 OObEKTOB.

Omumu Tile vertical u Tile horizontal Bxnagkum Window mo3BonsieT U3MEHSTH
PacooKEeHHe OTKPBITBIX pabouynx okoH mporpammbl. Omiust Default BosBpaiaer HacTpoiiku

OKOH I10 YMOJTYaHHIO JIJIsl BRIOPAHHOTO CTHJIS TPOCMOTPA.

ITanean HHCTPYMCHTOB IJIAaBHOI'0 OKHa IPOrpaMmMmbl

ITanens HHCTPYMCHTOB CIYXXUT IJIA 6LICTpOFO BBI30Ba HaHOOJIEE YaCTO HCIIOJIb3YyEMbIX B

nporpamMe ¢yHkuuid. OHa COAEPKUT clieayromue GyHKINOHATbHBIE KHOMKH (CJIeBa - HalpaBo):

OTKpBITh (haiin TaHHBIX

COXpaHI/ITB peE3YyIbTAT UHTCPIPLETAINU NI PACCYUTAHHBIC KPHUBBIC.

¥ O W

3anmycTUTh TUaIor YCTAHOBKHU MapaMeTPOB IPOrPaMMBL.

B0
=

OObenuHUTH J1Ba CJIOS B OJUH C MOIIHOCTBHIO PaBHOM CyMMapHOW MOIIHOCTH

000oux.

o'm

Jo6aButh cnoil. BeiieneHHbIN MMONB30BaTENEM CIIOM pa30uBaeTcs Ha JBa C

paBHBIMH (B JIorapu(MUYECKOM MaciITade) MOLUTHOCTSMHU.

= | YaanuTe BBIOpaHHBIi CIIO.

&Yy | Ipy HakaTMK MPaBOM KHOMKON MBIIIM: OTOOPA3UThH BCIUIBIBAIONIEE MEHIO, B
KOTOPOM HEOOXOIMMO BbIOpaTh, A KakMX IIyHKTOB OYJeT BbINOJHEHA
WHBEpCHs: CUrrent — st Tekyinei Touku, t0 end — OT Tekymield TOYKH U 10
KOHIIa mpoduis, 10 start — ot Tekymel TOYKH U 0 Havasia mpoQuis.

[Tpu Ha)kaTuu JieBOM KHOIIKOW MBIIIN: 3allyCTUTh MHBEPCHUIO IJI BHIOPAHHOTO

ydacTKa mpo(uIst Wiiv TeKyIiehH TOUKu

3anucats B Oydep MOJeNb Ha TeKYIIEM THKETE.
2 | [Ipounrats Mozens u3 Oydepa ¥ UCIOIB30BATh €€ HA TEKYIIEM IUKeTe [eBas

KHOTIKA | WJIK Ha BCEX TIOCIIEAYIOIINX [MTpaBasi KHOIKA].

9| | OrmenuTs nocneHEe NeiicTBIE

el | Bb16Op npodus (pu paboTe ¢ IUIOMaHBIMU JAHHBIMHU).




MeH10 pyHKIUA TJIABHOI'0 OKHA MPOrPaMMbI

Hmxe NEPCUUCIICHBI HA3BAHUW ITYHKTOB MCHIO U UX HA3HAYCHUC!

File Open data OTkpeiTh (aiin gaHHBIX ¢opmara «*.zIf» wnmm
«*.zlp».

File Save data CoxpaHUTh  PE3y/bTaT HWHTEPIPETALUU WU
TEOPETHUYECKHE KPUBBIC.

File Edit data OTKpBITh H  PEIAaKTUPOBaTh, HCIOJB3yEMbIi
nporpamMmoi  Qaiii  JaHHBIX, B  PENAKTOPE
Notepad

File Program setup 3anyCTUTh  IUAIOr  YCTAHOBKH  [apaMeTpoOB
POrPaMMBI.

File Project information | 3amycTuth Iuanor 3amMcHd  JONOJHUTEIBHOM
nH(pOpMaLIUU O MPOEKTE (MCIOIHUTEIND, 3aKa34UK,
NOJOKEHHMH ¥ Ha3BaHWE OOBEKTa, ammaparypa,
OTIepaTop | T.1.)

File Load MOD1D/2D | 3arpy3uth ¢aitn monmenu ¢opmara *.modld wim
*.mod2d, coxpaHEHHbBIi paHee B  JPYTUX
nporpammax ZOND

File Export to DKCNopTUpOBaTh JaHHBIA. [[OCTYIHBI HECKOJIBKO
ONIMIA SKCIOPTa PACCUYUTAHHBIX M  TIOJIEBBIX
naHHbIX (mogpoOHee)

File Print preview Be3Bare Ouamor mneyatTd MOIEIM W JaHHBIX
(mompobuee).

File Registration file Co3znath ¢ailsr perucTpanuu.

File Registration BBecTH perucTpaioHHbIN MapoJib.

File Pycckuit MeH!0 nporpaMMsl Ha PyCCKOM SI3bIKE

File English MeHro mporpaMMbl Ha ITHTITUHCKOM SI3bIKE

File Recent OTKpBITH OIMH U3 PAHEE OTKPBITHIX IPOEKTOB

File Exit Be1iiTH 13 mporpaMMei.

Options VEZ Notepad OTKpBITh  JTMAJOT BBOAA TOJEBBIX  JaHHBIX

(mozmpobuee)




Options | Set lines/coordinates | YcranoButh nuuuio npoduis (mpu pabore ¢
TUTOIIATHBIMH JaHHBIMH)

Options | Plane data OT0o0pa3uTh  IUIaH  W30JIMHUA  BBIOPAHHOTO
napamerpa (moapobuee). Pexomenayercs yis
IUTOMIATHBIX JTaHHbIX.

Options | BiLog equal scale 3agaTh OJAMHAKOBBIN JIOrapu(pMUYECKHii MacITad
JUIi  OCel B OKHaX OTOOpaXEHHWsI KPUBBIX
30HIHPOBAHHSI

Options | 3D sections Br13BaTh auamor mpocMoTpa 0ObEMHOW MOJIEIH.
Pabotaer ¢ miomaHeIMi JaHHBIMU (II0APOOHEE)

Options | Load borehole data 3arpy3uTh (haiisa TUTOIOTUH

Options | Create/Edit borehole | Co3mate/oTpenaktupoBare  (ailm  JUTOJOTHH

data (mompobuee)

Options | Remove borehole | Vnamute ¢aiin nuronorun

data
Options | Set boundaries YcTaHOBHTH TeOJIOTUYECCKHE IPaHHMIIBI

(mozmpobuee)

Options | Smooth model Critaauth Mojielb (moapooHee)
Options | MT Data Moynbs COBMECTHOM HMHTEpPIpPETAluu JaHHbBIX
MT (AMT, PMT) u BD3 (moapobHee)
Buffer Model 1,2...5 Coxpanuth OT 1 10 5 paccyMTaHHBIX MOJEIEH B
O0ydep obmena, 7151 MX JTaTbHEHIIIETO CPaBHEHUS
Buffer Open OTKpBITh B OJHOM OKHE COXPAaHEHHBIE MOJEIH
(moxpobuee)
Window Tile vertical BepTukanbHOE yIopsI09NBaHAE OKOH.
Window Tile horizontal ["opu30oHTaNIBHOE YIIOPSAA0YNBAHHE OKOH.
Window Zond “Standart” 3arpyska ctuis “Standart”.
Window Zond “Profile” 3arpyska ctuist “Profile”.
Window Zond “User” 3arpyska ctuist “User ”.
Window | Zond“Interpretation” | 3arpyska ctuius “Interpretation”.
Window Default 3amaTh MapamMeTpbl OKOH TI0 YMOJNYAHHIO JUIS
TEKYIIETO CTUIIS
Help About O nporpamme.
Help Context 3arpy3uTth (aiin CrpaBKH.




Help Check for updates [TpoBepuTh 0OHOBJIEHHUS Ha caiite zond-geo.ru

Help | Error! Clear setting [Tepesarpy3uth mporpamMmy IpH BO3HUKHOBCHHHU

OILLIMOKU

“I'opsaume” KJIABUIIN

[Space] BrI13Bath npoueaypy aBTOMaTHYECKOro nogoopa MoAenu Ais

JAaHHOTI'O ITYHKTa

[S] JloGaBuTh cnoii. BbiIeneHHBIH  MOJIB30BaTENEM  CIIOH
pa30uBaeTCsl Ha JBa C paBHBIMH (B JIOTapU(DMUYCCKOM

MaciTabe) MOIITHOCTSIMH.

[M] OO0BeAMHUTH JBA CJIOS B OAWH C MOITHOCTBIO PaBHOM

CyMMapHOW MOIIHOCTH 00OHUX.

[D] Y nanuth BEIOpaHHBIN CIIOM.

-> [TepemecTHTCsI K CIEIYIOIICH CTaHIIUK

<- [IepemecTuTcs K Mpeapl Ayl CTAHIIUN
[Escape] [pepBaTh mpoiecc aBTOMaTHYECKOTo Mo00pa.

OKHO CBOHCTB MPOrpaMMBblI

OKHO MO3BOJISIET HAaCTPOUTH OINIHWHM AaBTOMATHYECKOTO COXPAHCHUS ITPOCKTA, HavyaJIbHOU

MOACIIN, 3HAUCHUA M0 YMOJYAaHUIO U MapaMCTPbl MHBCPCUH; BBI3BIBACTCA KHOITKOH % IIaHeIun

WHCTPYMEHTOB HJIM COOTBETCTBYIOLIMM el myHkToM MeHto (File/Program setup).




Braaaka Options

Braaaka Options

Program setup A X|

i) Options I [2) Defaults| B Start model| ¥ Inversion |

—Project AutoSaving———— Labels
Autosave [ Fort |'11‘ Avial VI
Time interval (min) (10 5 Label size |? 3.
—Litils
Legend size 10 o
Linear axis step |1

Alarm if error = ISO

Puc. 7 Oxuno Program Setup, Bxiaaka Options
Ooaacts Project AutoSaving — ycraHaBiInBaeT pekUM aBTOMATHUYECKOTO COXPAaHEHHSI OTKPHITOTO
MPOCKTA.
Onmust Autosave — BKIIFOYAET PEKUM aBTOMATHYECKOTO COXPAHEHHUS OTKPBITOTO IMPOEKTa uepes
3aJIaHHBIA HHTEPBAJ BPEMEHHU.
ITone Time interval — 3agaer wHTEepBan BpeMeHH, yepe3 KOTOPBIA MPOMCXOAUT aBTOMATHYECKOE
COXpaHEHHE TMPOEKTa B MHUHYTaX (IJaHHBIC COXPAHSIOTCS B (aily, UM KOTOPOTO COCTAaBISETCS W3

UMEHHU OTKpHITOrO (haitna, ¢ nodasnenueM ‘Temp’).

Oo6nactb Labels — HacTpanBaeT nmapameTpsbl, HCIIOIb3yEMbBIX IPOTPAMMO# MIPHU(PTOB.

IMToe Font — 3amaer cTuinb mpuTa, UCHONB3YIOMIETOCs sl MOAMUCEH METOK HA OCSIX, KPHBBIX H
T.IL.

[Tone Label size — 3amaer pasmep mpudTa, UCIOIB3YIOLWIETOCS IS TMOAMKCEH METOK Ha OCsX,
KPHBBIX U T.II.

[Tone Legend size — 3amaer pasmep MmpH(TA, HUCIONB3YIOMIETOCS MPH OTOOPaXCHWH Ha3BaHUI

napamMeTpoOB.

Oo6nactp Utils — HacTpanBaeT JONOJTHATEIBHBIC TAPAMETPBI.
[Tone Linear axis step — 3amaer >KemaeMblii Imar pa3OWeHus JUHEHHOW ocu. JlaHHas OmIws

HCIOJIB3YCTCA NJId U3MCHCHU Macirabda I/1306pa)KCHI/I$I.



[Tone Alarm if error > — BbI3bIBacT AMANIOT MOATBEPKACHUS MPOPHUIBHON WHBEPCUU, €CIH OLIHOKA

Ha TCKYIIEM IMUKETEC MPEBBIIIACT 3aJaHHOC B I10JIC 3HAUYCHUC.

Braaaka Defaults

JlanHasi BKJIJIKa TNpEJHa3HAYeHA Ui 3aJaHusl Pa3HOOOPa3HBIX IapaMeTPOB, UCIIOJB3YEMBIX IPH
pabote ¢ Monenbro. CTPOKH COOTBETCTBYIOT THITYy ITapaMETpPOB CJIOEB (CBOIMCTBA M MOIIHOCTH),
cTouOub! omuusiM (puc. 8).

[Mepeoiii cTonbenr Value — 3HadeHue MO yMOSYaHHIO (MCHOJNB3YEeTCS MPU 33JaHUU HAdaIbHOM

MOJICIIN).
X|
[ Dptions (=) Defaults l B Stat model | ¥ Inversion |
=1 | Yalue l Minimum ’ Maximum ‘ Fixed I Invert ’
p | 1 0.1 100000 O
EN 1 0 a0 ]
b | 1 0.1 1000 ]

Puc. 80xno Program Setup, Bknanka Defaults

Bropoii cronbenr Minimum — 3Ha4yeHHe HU)KHEW IpaHUIBI U3MEHEHUs MapamMerpa Mo YMOIYaHUIO
(ucnosb3yeTcs NpH (PpUKCALUU TAPAMETPOB).

Tpetuit cronbenr Maximum — 3HaueHHE BEpXHEH T'PAHHUIBI U3MCHEHHsS Mapamerpa 1Mo yMOJIYaHHIO
(ucrionb3yercs npu (PUKcaAMK TAPAMETPOB).

YerBeptsiii cronber Fixed — ompeznensier 1omKeH n ObITh 3a()MKCHPOBaH MapameTp JTaHHOTO THIIA
nocse 4reHus Qaiina nmoyieBslx faHHBIX. ONIMs He JeHCTBYeT MpH 3arpy3ke ¢aiina-npoekra.

[TaTeiii cTonbeny Invert — ompenenser, cieayer Jid KOPPEKTUPOBATH MapaMeTp AAaHHOTO THUIMA MpH

aBTOMAaTHYECKOM TTOI00DE.



Bruaaaka Start model
x|

) Options | 21 Defauts B Start model I W Inversion |

Construct layers from lcurve extremums L]

Layers number 4 = {

Constructor option

Parameter factor 1.40 {
Thikness incremental factor |U.3U {

Puc. 9 Oxuno Program Setup, Bxiaaka Start model
Bxuaika ciy)XUT KOHCTPYKTOPOM HAYalIbHOM MOJIEIH TIPH CUMTHIBAHUY IOJIEBBIX JaHHBIX.
[Tone Construct layers from — 3amaer aliroput™, Mo KOTOPOMY OYIyT ONPEACISATHCS MOIOKCHUSI
IPaHHMII CJIOCB.
3nauenue Curve extremums — moJIoKEHHsI IPaHUIL ONPEICIISIOTCS MO MOJIEBBIM KPUBBIM (M3 aHaIH3a
IKCTPEMYMOB). MakcuMabHOE KOJIMYECTBO CIIOEB 3a1aeTcs B moje Layers number.
3nauenue incremental factor — npu 3amaHMK MOIIHOCTEH CIIOEB MCHOJB3YIOTCS 3HAYCHHUS 110
YMOJYaHUI0. MOIIHOCTh KaXKIOr0 MOCJICAYIOIIEro CJ0s paBHA MOIIHOCTH IMPEIbIIYIIETO
yMHOxeHHOoro Ha Thickness incremental factor. Konugectso cioes 3amaercs B mosie Layers number.
Ob6aacte Constructor options - comep>kKUT OMIMH, TPETHA3HAYCHHBIC IS 3a/IaHUsl HAYallbHBIX
napameTpOB MOJICITH.
[Tone Parameter factor — 3agaer k03dduimMeHT, Ha KOTOPhIA OYAYT TOMHOXAThCS MaKCHMYyMBbI H
JCIUThCS MHHAMYMBI TapametrpoB wmoxenu (mpenenst 1 - 4). Koadduument mnoBbimaer
KOHTPAaCTHOCTh HaYaJIbHOW MOJEIH, YTO OCOOCHHO Ba)KHO, €CJIM KPUBBIE HE UIMEIOT aCHMIITOT.
[Tone Thickness incremental factor — 3amaer ko3dduIMeHT, Ha KOTOPBIH OYAYT TOMHOXATHCSI
TonuHbl cinoeB (mpenensl 0.2 - 1) unum Ko UUIEHT  yBETUYEHMS] MOIIHOCTH Ka)JJ10ro
nocJeayromero ciost B pexume incremental factor (mpexenst 1 — 2).

ITocae YCTAHOBKHU IIapaMCTPOB CTapTOBOf/'I MOZACIIN MOKHO NPUMCHUTH UX K TCKYLIEMY IIPOCKTY, HC

G
3aKpbIBasi OKHA HACTPOMKH MapaMeTpOB IPOrPAMMBI, Ha’KaB KHOIIKY .



Bruaaaka Inversion

Program setup 18 X
(G Dptiansl B Defaults' B Statmodel W |NV8'Si0nI
1.5D Profile style ICulrent station model 3
) —Stop conditions
Smoothing factor IU‘U5U
Iterations 50 =
[v Depth smoothing |2
RMS value IU-1
Robust u
Reduction eror  |0.10
Style I Standart _'_I
Threshold I 0.010
Filter Ifrom Resistivity LI
[v Thick/depth |~ Layers minimize
Puc. 10 Okno Program Setup, Bkiazaka Inversion
ITone Profile style — ompenenser cTWiIb aBTOMAaTHYECKOro MmoabOopa mpH MNPO(GUIBHOM

UHTEPIIPETAINH.
3nauenue Current station’s model — B kadectBe cTapTOBOil MOIENIU MPH MOAOOPE HCIIOJIB3YETCsI
MOJIEJIb HA TEKYIIEH TOUKE.

3nauvenue Start station model — B kauecTBe cTapTOBOM MOJENHN MTPU MOIOOPE UCIIOIB3YETCS MOECID
TOHM TOYKH, C KOTOPOI Havalach HHTEPIPETALIUSI.

3nagyenue Previous station’s model — B kadecTBe cTapTOBOW MOJETM HPHU MOAOOPE UCIOIB3YETCS

MOACTb HpCI[I:II[yIHGI\/'I TOYKH.

ITone Smoothing factor — ycraHaBIMBaeT HayallbHOE 3HAYCHHE CIIIAYKHBAIOIIETO
napaMerpa. 3Hau€HHEe ATOr0 MapaMmerpa 3aBUCUT OT MHOTHX (paKTOPOB: YMciIa O0YCIOBIEHHOCTH
ﬂKO6I/IaHa, COOTHOIIICHUS ITIOJIE3HBI CUTHAII — myM B HU3SMCPCHHLIX 3HAYCHHAX, KOJIHMYCCTBA
oTpesieNsIeMbIX TapaMeTPOB MOJIENH U BBIOMPAETCS] SMIUPUYECKH MyTeM. [[1s TaHHBIX ¢ BBICOKUM
YPOBHEM TIOMEX WJIM TOJIydeHHUsl Oojee TIJIaJKOro paclpeseleHusi BBIOMPAOTCS OTHOCHTEIBHO
Oonpmme 3HaueHHs criaxuBaromero napamerpa: 0.05 - 10; mpu BBICOKOM KadecTBe H3MEpPEHHMA
ucnobs3ytorcs 3aadenus: 0.005 - 0.01.

Hwxe (puc. 11) moka3zaHbl MOJENH, TONYYSHHBIE Ui TPEX 3HAYEHHH CIIIa)KHBAIOIIETO

napamerpa (0.01 —cunss, 0.1 — kpacHas, 1 - yepHas).
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Puc. 11Mopenu as pa3anyHbIX 3HAYCHHUHN CrilaKuBarolero mapamerpa Smoothing factor (0.01 —

cunsis, 0.1 — kpacHasi, 1 - yepHas)

O6:acth Stop conditions - coiepKUT YCIIOBUsI OKOHYAHUST aBTOMAaTHUYECKOTO 10100pa Ha TOUKE.
[Tone BBOma Iterations — 3amaer MakCMMalbHOE YHUCIO MTEpAIMi, MO JIOCTHKCHUIO KOTOPOTO
IIPOLIECC ABTOMATUYECKOW MHTEPIIPETALIMA OCTAHABIMBAETCSI.

[Tore RMS value — 3agaeT MHUHHMAJIbHYIO HEBSI3KY, 10 JOCTH)KEHHIO KOTOPOH IMpPOIIECcC
ABTOMAaTUYECKOM MHTEPIPETALMHN OCTaHABIINBAETCS.

[MTone Reduction error — 3amaer 3HaueHue pacxoxaeHus. [Ipoiiecc MHBEPCHU OCTAHABIMBACTCS TPH
MOBTOPHOM YBEJIMUYECHUH HEBSI3KU (Ha YCTAHOBJICHHOE 3HA4Y€HHE B %) JUISl TPEX MOCIIEI0BaTEIbHBIX

uTepanuin.

Onuus Depth smoothing - ompenensier creneHs CriaKUBaHUS MOJCIH C TIYOMHOU (eciu
ommusi BKIoueHa). Yem Oonbine 3HaueHue mapamerpa (1 - 10), Tem cuiabHee OCPEIHSIIOTCA
napaMeTpbl COCEJHUX CJIOEB TIyOMHHOW YacTh Mojaend. VICcmonb3yercs, eclii B OKHE YCTaHOBKH

THIIA TPOLIEAYP BOCCTAHOBJICHHS TapaMeTpoB paspesa Style BeiOpano 3Hauenne Smooth.

Omnmwmst Robust — 3Ty oniuro ciieyeT BKIOYaTh, €CJIA B JaHHBIX MPUCYTCTBYIOT OTACIbHBIC

CHJIBHBIC BBICKOKH, CBA3aHHBIC C CUCTCMAaTUYCCKUMU OIIMOKaMH HSMCPCHHﬁ.

Ommust Style — i mporie Ty pbl BOCCTaHOBIICHHS ITapaMeTPOB pa3pesa.
3naueHne SMOOth — wWHBepcHss MO METOAY HAMMEHBIIUX KBAJPATOB C HCIOJIb30BAaHUEM
CIVIAKMBAIOLIETO OIlepaTopa M JAOINOJIHUTEIBHOM MWHUMHU3ALMEN KOHTPAacTHOCTH. B pesynbrare
OPUMEHEHHUsS OTOro ajiropuTMa IMOJydaloT Haubosiee TIJIAJKOE paclpesielieHne IapaMeTpoB.

PeKOMeH]IyeTCSI HCIIOJIB30BAaTh OTOT THUII MHBCPCHM Ha HAYAJIIBHBIX J3Talax HHTCPIPETAlNU. HpI/I



TOM KOJIMYECTBO CJOEB B MOJEIM JIOJDKHO 3HAUUTENIBHO INPEBOCXOAUTH KOJIMYECTBO CJIOEB
peanbHOM Monenu. JKenaTenpbHO Y4TOOBI KOJMYECTBO CJIOEB MpeBbImano 10, 1 ©X MOIIHOCTUA ObUIH
3a(pUKCUPOBAHBI.

3nayenue Standard — uHBepcHs MO METOAY HAUMCHBIIUX KBaJpaTOB C peryJspusanucit
JaMIMUPYIOIIMM [TapaMeTpoM. AJIFOPUTM TO3BOJSET IONYy4aTb MOJEIb CpeAbl C PE3KUMHU
rpanunaMu. HeocTopo)kHOE HCHOJIb30BAaHUE JaHHOM MOAMGUKAIUK WHBEPCUU, WHOTJA MOKET
INPUBECTH K TOJYYCHHIO HEYCTOMYMBBIX PE3YJIbTATOB WM YBEJIWYCHHUIO CPEIHEKBAAPATHUYECKOIO
OTKJIOHEHMs. Jlyuiie Bcero NpUMEHATH JaHHBIM METOJ], KaK YTOYHSIOIIMM, IOCie MPOBEACHUS
WHBEPCHU C TIOMOUIBIO aliropuT™Ma Smooth.

3naveHne Focused — WHBepcHs MO METOAY HAMMEHBIIMX KBAIPaTOB C HCIIOJIb30BAHHUEM
CTIIQXXHMBAIOIIETO OMepaTopa M JOMOJIHUTENBbHON (POKYCHPOBKOW KOHTPAacTHOCTH. B pesymnbrarte
IPUMEHEHHUS 3TOr0 AJrOPUTMa IMOJIyYaloT KYCOYHO-TJIAJIKOE pacHpelesieHue NapaMeTpoB, TO €CTh
MOJielb, COCTOSILYK0O W3 CJIOEB HMEIOLIUMX IIOCTOSIHHOE CONpOTUBIEHHE. Pexomenuyercs
MCIIOJIb30BaTh 3TOT THI MHBEPCHM Ha HAaYalbHBIX 3Tanmax uMHTepnperauuu. [Ipu sToM KonMyecTBO
CIIOEB B MOJEIH JIOJDKHO 3HAUYUTEIBHO IPEBOCXOAUTH KOJUYECTBO CIIOEB PEATbHON MOJENH.
XKenarenbHO YTOOBI KOJMYECTBO CII0EB MpeBbImano 10, 1 uX MOIMIHOCTH ObUTH 3a()UKCHPOBAHBI.

HeocropoxHoe ucroib30BaHie mapaMeTpoB (POKyCHPYIOLIEH WHBEPCUU MOXKET MPUBECTH K
PACXO0KJICHUIO AITOPUTMA U MOJTYYSHUIO HEYCTOMYUBBIX MOJIEIICH.

Ha puc. 12 moznenu, noixy4eHHbIE C MOMOMIBIO TPEX AITOPUTMOB MHBEPCHH (CTaHIApTHAS —

yepHasi, GOKyCcHUpYIoIllas — CHHSIS, IJ1aJKas - KpacHas).
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Puc. 12 Mogenu, mosrydeHHbBIE ¢ UCITOIb30BaHUEM Pa3InYHBIX alrOpuTMOB HHBepcuu (Standard —

yepHast, Focused — cunsisi, Smooth - kpacHast)



Onmust Threshold — ycranaBnuBaeT MakcMMajabHOE 3HAUYECHHUE KOHTPACTHOCTH COCEIHHX
CJIOEB, TIO JIOCTHKECHHUIO KOTOPOTO, MApaMETPBI 3TUX CIIOEB HE OCPEIHSIOTCS MEXIy co00i (TO ecTh
CUMTACTCS, YTO MEXAY CJIOSMHU MPOXOAMT TPaHHUIA). 3HAYEHHUS ITOTO IapaMeTpa BBIOMpaCTCS
smnupuyeckuM nyrem (0.001-1). Beibop oueHb Manoro 3HadeHMs IapameTpa MOXKET MPUBECTH K
PacXOXKIIEHUIO alrOpUTMa (MPU 3TOM CJEAYEeT YBEIUYHTH €ro 3HaueHue). ChaumkoM Oobiime
3HAYCHUs TTapaMeTpa MPUBOISAT K MOTYYCHUIO TIIAJAKOTO PACIIPEICIICHHIS.

Ha puc. 13 mokasansl MOJCIH, MMOJyYCHHBIC I ABYX 3HaueHHi mapamerpa Threshold

(0.01 —uepnas, 0.1 — kpacHas).
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Puc. 13 Mogenu, monydeHHbIe I ABYX 3HadeHUil mapamerpa kontpactHoctu Threshold (0.01 —

yepHas, 0.1 — kpacHast)

Omnuus Layers minimize ycranaBiMBaeT MUHUMH3AIIMIO KOJMYECTBa ciIoeB. Vcmonb3yercs B
KOMOWHAIMM MHOTOCJIOMHOTO pa3pe3a W (POKyCHpYyOUIed WHBEPCHH. AJITOPUTM MHHUMHU3AINA
KOJIMYECTBa clioeB. BriOupaercst muorocnoitnas mozens (10-15 cioeB) u Gpokycupyromas HHBepCUs
(smoothing factor~0.1). B xoje WHBEpCHH, CIOH OJHM3KHE MO MapaMeTpy O0bEIUHSIOTCS M MPOIECC

MpoaoIKACTCA, HO YK€ C MCHBIINM KOJIMYCCTBOM CJIOCB.

Omnuus Thick/depth ycranaBnmuBaer mogdoop MOIIHOCTH (€CITHM JTaHHAS OIS aKTUBHA) HIIH
riyounsl (ecnu HeakTuBHA). [logbop rmyOMHBI MMOJIe3eH B Cilydae, KOria NIyOUHBI TPAHUI] U3BECTHBI
u 3aduxcupoBansbl. [Ipu npodguibHON HHBEpCHUU AAHHBIX C MOAOOPOM IO TITyOMHE PEKOMEHAYETCS
MpEeBAPUTENILHO 33/1aTh TIIyOMHAM TIPEAeIbl “TI0 YMOTYaHUI0 .

Omnmus Filter — ycranasauBaer, KakuM 00pa3oM CTPOUTHCS (OKYCHUPYIOIIUH (HIBTP.

3nauyenue from Resistivity / from Polarizability — ¢unerp ans Bcex TumoB mapamerpoB

CTPOUTCA IO MOICIIN BBIGpaHHOFO KaKymerocsa CONpOTUBIICHUA / KaxcymeﬁCH MOJIAPU3YCMOCTH.



3nauenne from any — (bI/IJ'IBTp U KAKIO0ro TUlla ImapaMeTpoOB CTPOUTCHI MO MOACIIN 3TOIr0

napamerpa.

1.5D

Knomnka BBI3bIBACT JMAJOr HACTPOMKU CIELUUAIBHOIO aJIrOpUTMa HWHBEPCHUU
IpOQUIBHBIX TaHHBIX.

IIpu paGore AaHHOrO alropuT™Ma MOJENb CPElbl MPEICTaBIEHAa IOPU30HTAIBHO-CIOUCTHIM
WIA CyOTOPHU30HTAIBHO-CIOUCTBIM pa3pe3oM (C IUIABHO M3MEHSIOUIMMHUCS TPAHUIAMH) B HIDKHEH
yacTu. BepxHsis yacTh pa3pe3a MOXKET CHIBHO H3MEHSThCS OT TOUkH K Touke (puc. 14) Ilpum
peleHn 00paTHOM 3a/lauM UCHOJIb3YeTCs] HECKOIBKO CMEXHBIX 30HIMPOBAHMNA MMEIOIIUX OOLIYIO

HIOKHIOIO M TMEPEeMEHHYI0 BepxHIolo 4dacTh. [logbop ocymiecTBisieTcss OAHOBPEMEHHO MAJisi BCEX

KPUBBIX B OKHE, MPUYEM IICHTPATHHON TOUYKE 3aJaeTCs OOJBIINI BEC MPH pacdyeTe HEBsI3KH (puc.

15).

Ps ‘ P | Ps

Pz

Ps

P4

Puc. 14 Mopens cpensl npu 1.5D nnBepcun.

wadng st Somarg soiing -

(ssaker - 2) v

H oh

lssoker ¢} 1SHOD

window size 1 (2 oinis)

Puc. 15 Cxema 1.5D unBepcun

st 60pb0BI ¢ P-3ddekToM Kaka0il KpUBOM OKHA 3a7aeTCs TOTOJHUTEIBHBIN MapameTp —
CMeIlleHne. DTOT TapaMeTp MHUHUMH3UPYETCS JUIsi BCEX KPHBBIX TPH MOJOOpE, TeM CaMbIM

CYIIECTBEHHO yMeHblIlas BiusHue P-addekra.



[IpemyiaraeMblii anropuT™M OTIMYAETCSl OT CTAHIAPTHOM HWHBEPCHUU  JOMOJHUTEIbHBIMU
napaMeTpamMM M KOHCTPYKLMEW criaxkuparomiero omepartopa. [lapamerpsl, Moxenupytomue P-
3¢ dexT, UMEIT MEHBIIWHA BeC IO CPABHEHHIO C OCTalbHbIMH. OCHOBHBIE XapaKTEPUCTUKU
aAropuTMa MPUBEACHBI HUXKE.

* TlogbGop ocymiecTBisieTCS OJHOBPEMEHHO JII HECKOJIBKUX CMEXHBIX KPHBBIX — “B OKHE”,

IpUYEM IIEHTPAIbHON TOUKE 3a7aeTcsl OOJBIINI BeC MPH pacuyeTe HEBA3KU

*  P-s¢dpdexr kaxmoit kpuBoii moaduUpaercs B mporecce HHBEPCHH
*  Kaxmoil KpUBOM COOTBETCTBYET COOCTBEHHAs MOJENb C OOIIEeH HWKHEH W TMEepeMEHHOM

BEPXHEH YaACTHIO

1.5D inversion options x|

Enahble v

Window size I1 vl
Layers number I1 vl

|revert thicknesses v
Weigh power |1 .
Shift reduce v

Puc. 160kn0 mapameTpoB 1.5D unBepcuu

Omnmust Enabled BxirouaeT qaHHBIN alTOPUTM.

Omust Window size ompenernsier pa3Mep OKHa, Ui KOTOPOTO MPUMEHSIETCS allTOPHTM.
3nauenue 1 — o3Havaer 3 30HAUPOBaHUs, 2 — 5 30HAUPOBAHUN B OKHE.

Onmus Layers number ycraHaBiWBaeT YHCIO CIIOEB MOJCIUPYIOIIUX BEPXHIOKO
(HEOAHOPOIHYIO) YacTh pa3pesa.

Omnuus Inverse thickness ykaswiBaer, OyayT JIM MOAOHPATHCS MOIIHOCTH HEPBBIX CIIOCB
MOJIETUPYIOIINX BEPXHIOW (HEOAHOPOIHYIO) YaCTh pa3pesa.

Omnuus Weight power thickness ycranaBmuBaeT K03(pQHUIMEHT YMEHBIICHHS BECa KPUBBIX
B 3aBUCHMOCTH OT CTETICHH YAaJCHHS OT IEHTPaTbHOU KpuBOi okHa (0 - BCe KPUBBIE OKHA UMEIOT
OJIMHAKOBBIN BEC).

Omuus Shift reduce ykaseiBaer, Oyner nu yuutsiBaThes P-3ddext npu naBepcun.



Ha puc. 17 npuBenensl pe3ynbraTbl paboThel anroputMa (A) B CpaBHEHHH C pe3yJbTaTaMu,

MMOJIYYCHHBIMU I10 CTaHHapTHOﬁ MCETOJHKCE.

Puc. 17 CpaBHenue pe3ynbraToB crangaptHoil 1D unBepcuu (B) u npumenenust anropurma 1.5D

uHBepcuu (A).

I/IHTepnpeTaunﬂ ITOJICBBIX JaHHDbIX

[Iporpamma «Zond-IP» mo3BoiseT pemars 0JHOMEPHBIC MPSMYIO U 00paTHYIO 3amaun BO3.
[IporpamMma mpOU3BOAUT aBTOMATUYECKUN MOAO0p MapaMeTpoB M MOIMHOCTEH cioeB. IIpu sTom
UMeeTCs BO3MOXXHOCTh (PMKCHPOBATh MapaMeTphl W 33JaBaTh IMpeNeNbl UX M3MEHEHUH, a TakkKe
OTIpeNieNIATh 3HAaUUMOCTh (Beca) OT/IEIbHBIX U3MEPEHUI.

IIpsimast 3ajmava pemiaeTcs C MCIOJB30BAaHHEM aJIropuTMa JIMHEHHON (uiIbTpauuu, A
perieHus odpaTHOU ucnomnab3yercst Mero HetoToHa.

Pexxnm HHTCpHPCTALIUNA CTAHOBUTCA AOCTYIIHBIMU IMOCJIC UYTCHUSA JAaHHBIX W3 (bai/’ma.

ABTOMATHYECKHH MOA00P MapaMeTPOB MO/IeJIH

[Mpumensiercst s OBICTPOTO TOAO0OpPA MOJETH OJHOTO WM BCEX NYHKTOB TMPOQUIIS.
ABTOMAaTHUECKUI TOM0Op  OCYIIECTBISIETCS IyTeM MHUHUMHU3AIUMU  CPEIHEKBAIPATHUYHOTO
OTKJIOHEHHSI MEXy PACUETHOW W MOJIEBOM KpuBOM MeTosioM HproToHa. HaxkmuTe Ha KHOMKY W na
MaHeJId MHCTPYMEHTOB NPaBOM KHOMKOM MbImK. OToOpa3uTcs BCIUIBIBAIOIIEE MEHIO, B KOTOPOM
HE0oO0XO0UMO BbIOpaTh, /Ui KaKMX MYHKTOB Oy/eT BBINOJIHEHA MHBEpcHs: CUrrent — ams Texkyuieit
TOYKH, t0 end — oT TekyIel TOYKH | 10 KOHIIa, to start — ot Tekyreit ToYkH U 10 Havaga mpoQus.

[Tocne BeIOOpa TOUYEK, HAKMHUTE KHOTIKY WY nepoit knonkoit Mbimm.

Zond geophysical software
Saint-Petersburg 2001-2015



B cTpoke craryca BbIBOOUTCS HMHGOpMAIMS O TEKYLIEM OTHOCHTEIBHOM PAaCXOXIACHUU
MEXIy pacueTHOW | ToysieBoM KpuBou. [lombop 3akauymBaeTcs NpH JOCTHKCHHHM 3aJIaHHOTO
OTHOCHUTEJIBHOTO PACXOXKACHUS MEXAY pPACUETHOM M TOJEBOM KPUBOM WIM IPU JOCTUKEHUU
3a/IaHHOT0 KOJINYECTBA UTEPALU.

ABTOMaTHYECKUH MOAO0P JAeT HECIUHCTBEHHOE pPEIICHUE, T.K. paCUETHBIE KPUBBIE MOTYT
OBITh OJMHAKOBHI I HECKOJbKUX Mojenel. [loaTomy, mpu aBTOMAaTHUYECKOM MOAOOpe Mpu
3aJJaHUM  CTapTOBOM  MOJENH, HEOOXOAMMO YYMTHIBATH AalNpUOPHYI HHOpMALHMIO O
reodyieKTpuyeckoM paspese. Ecim ects nocroBepHas ampuopHas uHpopMaius o0 n3ydaeMoM
IEOIEKTPUYECKOM pa3pe3e Leraecoo0pa3HO 3aKpElUTh W3BECTHBIE NApaMETPhl UM OTPaHUYUTh

0071aCTh UX U3MEHEHHUS B CTapTOBOﬁ MOACIIH.

O0BbeKTHI NPpOrpamMMbl

WuTepakTuBHAs WHTEpIIpeTalus HpoBOoAUTCA B oObekTax: PemakTop mopenau, Pa3spes,

Ta6auna napamerpoB, Busyanu3amnus B oobekrax: IlceBaopaspes, 'paduku npodpuiupoBanus,

I'pad TeopeTnUecKNX U AKCIEPUMEHTAJIbHBIX KPHUBBbIX, aBTOMAaTUYCCKHU ITOABIAOMUXCA IIO0CIIC

3arpy3KH JIaHHBIX.



Penakrop moaenn
Hpez[Ha3Haqu IJIs1 BU3yalIu3aluyd IIO0JIEBBIX MW PACCUUMTAHHBIX KPHUBBIX 30HIUPOBAHHUA, a
TAaKXXE BU3yaJIM3allu 1 PEAAKTUPOBAHUA KpHBOfI napamMeTpoB paCC‘II/ITaHHOﬁ MOICIIN.
Ha puc. 18 nokazano okHO pemakropa mozaenu. KpacHas u cuHsisi KpUBBIE C 3aKpalleHHBIMU
KpY’KKaMH — DKCHEPUMEHTaJIbHbIE KPHUBBIE Ka)XKyIIErocsl CONPOTHUBIICHUS (JIeBasi KpacHas OCb) U
MOJISIpU3yeMOCTH  (TpaBasi CHUHSISL  OCh) B 3aBUCUMOCTH OT pa3HOoca B MeTpax (HWKHSSA

TOpU30HTaNIbHAS OCh). PaccunTanHasi MOJielib OTOOpaXKaeTcsl CIJIOIIHOM KpacHOM JTMHHUEH.

Station2
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Puc. 18. OxHo penakropa Moaenu

I'padnueckue mapameTpbl HaOJIOJEHHBIX, PACCUUTAHHBIX U MOJEIBHBIX I'Pa(QHUKOB MOTYT

OBITh yCTAHOBIIEHBI B Juanore HacTpoilku rpaduka (mpaswidi mendok+SHIFT Ha rpaduke).

[TapameTpsl ocu MOT'YT OBITh YCTAHOBJIEHBI B pejiakTope ocu (mpasblil mendok+SHIFT Ha ocn).

OKHO MOXKET COACPIKaTh OJWH, ABa WJIW TPH aHAJTOTMYHBIX rpa(pa, MTO3BOJJAOIINX
PEAAKTUPOBATE MOJICIIb HA TPEX COCCAHUX CTAaHIUAX.
HapaMeTpLI MOACIN U3MCHACTCA C IOMOIIBIO MBIIIH. I[J'ISI HU3MCHCHUA IMapaMCTPOB MOJCIIN

HEOO0X0/IMMO TOMECTUTh Kypcop Ha KpHBYIO Mojaenu (mpu 3ToM ¢opMma Kypcopa JOJKHA

WU3MEHUTBCS HA @Q’:D) U HaXXaTh JIEBYIO KHOIIKY MBIIIH, TIOCJIE Yero MepeTacKuBaTh BHIOPaHHBIN
y4acTOK KPUBOM MOJAENM C Ha)KaTOW KHOIKON MBIIIM. 3€JIEHBIM KPY)KOK Ha MOJEIbHOW KPUBOU
MIOKAa3bIBAET aKTUBU3UPOBAHHBIN CIIOM.

W3mMeHeHne MOJ0KEHHUSI BEPTUKAIBHBIX YYACTKOB KPHUBBIX COOTBETCTBYET HW3MEHEHHIO
TEOMETPUM MOJIeNH (T.€. MOIIHOCTEH [MpaBas KHOMKA| W TIIYyOMH BEPXHUX KPOMOK CIIOEB [JIeBas

KHOIIKa]).



HM3MeHeHue mOJOXKEHUS T OPHU30OHTAJIbHBIX YYA4CTKOB MOJICIIBHBIX KPUBLIX COOTBCTCTBYCT
HN3MCHCHUIO IMTapaMETPOB CJIIOCB MOACIIN.

I[BOfIHOC mICJIY0K MBIIIHU B 001acTi 00BbEKTA BEI3BIBAET KOHTEKCTHOE MEHIO CO CICOYIOIIUMHAU

OITIUSIMH:
Print preview Bei3Bath quaior neyatu rpada.
Display legend [Tokazate wnm yopaTh JIeTeHy K rpadukam.
Setup BbI3BaTh 1uanor HaCTPOMKHU MapamMeTpoB OOBEKTA.
Left axis resistivity [Toka3sIBaTh KaKyIIEECs COMPOTUBIICHUE IS JIEBOU
ocH.
Right axis polarizability [Toka3pIBaTh KaXKYIIYIOCS MOJISIPU3YEMOCTD IS
MpaBoO OCH.

Omnmust Setup BBI3BIBACT OuUa02 HACMPOUKU napamempos kpuswvix (puc. 19)

ModelCurves plot setup
CurvetMoadel plot |

Mark style Right points v
Curves shift (%) 0=

Apply Close

Puc. 19 JInanor HacTpoKK apaMeTpOB KPUBBIX

[Tone Marks Style — onpenensier kakuM 00pa3oM pHCOBATH MOAMUCH K TpaduKaMm.

3uauenwue Left points — cieBa ot rpadukos.

3uauvenue All points — ot Touku k Touke.

3nauenwue Right points — cripaBa ot rpagukos.

[Tone Curves shift — onpemenser caBur (B MpoIEHTaX JOrapu(MMUUECKON EKaabl) MEXITy

COCCAHHMMU KPHUBBIMH.

I'pad Teopernyeckux u 3KcNepuMeHTANBLHBIX KpuBbIXx (Data Editor)

Otobpaxaercst mpu BeiOope cruis Interpretation (Bxmagka Window). OkHO MOKeET

coJlep’KaTh OJMH, JIBa WJIU TPH aHAJIOTUYHBIX Oyoka — rpada. Ilo ymomyaHuio KpacHBIM KPHUBBIM




OOBIUHO COOTBCTCTBYCT JICBAad OCb, CHHUM — IIpaBasd. Ecau B nmporpamMme HCIOJIB3YCTCSA OAWH THII

U3MEpEHUIl, TO MpaBasi OCb OTCYTCTBYET.

Caorophics PNy
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Puc. 20 I'pad TeopeTndecKuX U IKCIIEPUMEHTATBHBIX KPUBBIX

I[BOﬁHOG mCJI9Y0K MBIIIHU B 00/1aCTH 00BEKTA BLI3BIBAET KOHTEKCTHOE MEHIO CO cIeayromumu

OMIIUSIMU:
Print preview Bei3Bars muanor neyatu rpada.

Display weights [TokazaTh nnm yoparth Beca Touek Ha rpadukax
Display legend [TokazaTh niam yoparth JIereHay K rpagukam.

Setup BoI3Bath 1uanor HaCTPONKH MapamMeTpoB OObEKTa.

Omust Setup BbI3BIBACT JHATOT HACTPOWKHU MapaMeTpoB KpuBbIX (puc. 21)

MultiCurves plot setup : 5]

CurveMadel plot |

Mark style  |Right points v

-

Curves shift (%) 30 3

Close

Puc. 21 Jluanor HacTpOMKH MapaMeTpOB KPUBBIX

[Tone Marks Style — onpenensier kakum 00pa3oM PUCOBATH MOIIKCH K rpadUKaM.



3unavenue Left points — cieBa ot rpadukos.

3unauenue All points — ot Touku k Touke.

3unauenue Right points — cipaBa ot rpagukos.

[Tone Curves shift — onpexpenser caBur (B NpoLEHTaX JOrapu(GMUUECKON ICKaJbl) MEXITy

COCCAHUMU KPHUBBIMUA

JIonOTHUTEIbHOE KOHTEKCTHOS MEHIO BhI3bIBACTCS HaXkaTHeM KHOMKH Options il

Omuus Change orientation mo3BoJiseT H3MEHATh MOPSAIAOK PACIOIOKECHUS TpadUKOB
30HIMUPOBAHUSI [l COCEIHUX TOYEK: CBEPXY BHU3 WIIH CJIEBA HAIIPABO.

Omnmust MultiCurves Plot Setup (cm. Puc. 21) BbI3bIBaeT auajior HACTPOMKH MMapaMeTpoB
KPHUBBIX, OIMCAHHBIH BHIIIIC.

Omnuus Set MultiCurves Plot number mo3Bosnsier ycTaHOBUTh KOJHMUYECTBO COCEIHUX TOUEK

30HAMPOBAHUS, JIJIsl KOTOPBIX OJTHOBPEMEHHO 0TOOpaXkaroTcs kpusble (0T 1 10 3).

H_IGJI‘-IOK npaBoﬁ KHOIIKK MbIIINW ITO TOYKaM Ha6J'IIOIICHHI)IX KPHBBIX BBI3BIBACT KOHTCKCTHOC

MCHIO, ITO3BOJIAIOIICC 3aJaTh BE€Ca Ha6J'IIOI[eHHBIM JaHHBIM:

Good point

3anath Bec 1 BbIOpaHHOM TOUKE.

Bad point

3anate Bec 0.5 BBIOpaHHOI TOUKE.

Very bad point

3anatk Bec (0 BEIOpaHHOMW TOYKE.

Good points >>

3anath Bec 1 BbIOpaHHOM TOUKE U BCEM TOUKaM IIpaBee ee.

Bad points >>

3anats Bec 0.5 BEIOpaHHOM TOUKE M BCEM TOUKaM TIpaBee €e.

Very bad points >>

3aI[aTB Bec 0 BLI6paHH01>i TOYKEC U BCEM TOYKAM IIpaBCC €cC.

Good points <<

3anath Bec 1 BHIOpaHHOM TOYKE U BCEM TOUKaM JIEBEE €€.

Bad points <<

3anats Bec 0.5 BEIOpaHHOM TOUKE M BCEM TOUKAM JIEBEE €€.

Very bad points <<

3aI[aTB Bec 0.5 BLI6paHHOfI TOYKEC M BCCM TOYKaM JICBEC €C.

Delete point

Y anuth TOUKy

Delete point>>

VY 1anuTe TOYKY M BCE TOUKH IPABEE €€

Delete point<<

YV nanuth TOYKY U BCC TOYKHU JICBCC €€

Edit data

PC,Z[aKTI/IpOBaTB KpPHBBIC

Jnst Toro, 9TOOBI YBETWYUTh WM YMEHBIIUTh BECa TOYEK HCIOJIb3YWTE MPaBYIO U JICBYIO

KHOIIKHA MBIIIH ¢ HaxkaToil kiasumei ALT.

Jns ynaneHuss TOYEK HCIONIb3YHTe KoJieco MBIIM ¢ Haxartod kimaBumeid ALT. Pasmep

o0JacTu yajaeHus peryiupyercs MpH MoMoIu KoJeca.




3amanue BECOB TOYEK UIpPaeT CYHIECTBEHHYIO pOJIb MPH aBTOMAaTHYECKOM moadope

napaMmeTpoB Mozenu. Touku ¢ BecoM 0 He yYUTHIBAIOTCS IIPU aBTOMaTHYeCcKOM moadope. Bec Touku

ompezensercs cileayrmuM obpazom: = l-mucnepcus/(u3mepeHHoe 3HaueHHe). Beca usamepenwii

MOTYT OBITh 33JIaHBI B (Daiiyie TaHHBIX U COXPAHSIOTCA B (haiijie MpoeKTa.

Onuus Edit data npennasHayeHa aisi py4yHOTO pPENAKTHPOBAHMS KPUBBIX 30HAWPOBAHUS.

[Toce BeIOOpa TaHHOM OIIUK MOSIBIIIETCS quanoroBoe okno Edit data (puc. 22)

Edit data
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1058
929,800
#47.800
459,400
160,900
44,310
27.290
21.740
21,530
23,300
25.550
28,440
37010
43.630
45,130
35,130
26,890
15.400
17.170

Puc. 22 OkHO pepakTHpoBaHus KpUBBIX 30HAMpoBaHus Edit data

ITanens HHCTPYMCHTOB OKHA COACPIKUT CICAYIOINIUEC KHOIIKH:

) BepHyTbes K epBOHAYaIbHON KPUBOH

~L- | BeIOparh pexxuM rnepeMeIneHus Bcell KpUBOH TN €€ CErMEHTA.

o Crinaauts KpUBYIO

= IlepeprcoBaTh KpUBYIO B OCTaJIbHBIX OKHAX.

Breriitu n3 pexKuMa pCaIakKTUPOBaHUA, COXpPAHUB U3MCHCHUA

¥




OxkHo cocrouT w3 AByX oOmacteil. CrneBa oroOpaxkaeTcss pemakTupyemas KpHBas B
rpadguyeckom Buze. CripaBa moka3zaHa TaOJHUIIA, Pa3HOCH! U 3HAYCHUS PEJaKTHPYEeMOTo mapaMmerpa.
Jns Toro, 4TOOBI YAAIUTh TOYKY Ha KPUBOW HMCIHOJB3YHTE MpaByl KHONKY Mbim. Ilpum sTom B
TabnuIe ynaneHHas TO4yka OyJaeT OToOpakaThCsl CepbiM IBETOM. JIJii BOCCTAHOBJICHUS TOYKH
UCTIOJIB3YHTE JIEBYIO KHONIKY MBIIIH. J{JIs1 y/iaieHusl HECKOJIBKUX TOYEK MCIOIB3YHTE KOJIECO MBIIIH

¢ Haxarou knaBumeil ALT. Pazmep obmnactu ynaneHus: perynupyercsi BpaiieHueM kojeca. [locie

OKOHYaHHA pCAAKTUPOBAHUSA nepeﬁzu/ITe B MHBEPCHUIO, HAXKAB KHOIIKY ¥ Ha maHenu HHCTPYMCHTOB

OKHa.

Tabumua napamerpos

OkHO TaOJIMYHOrO pPEeJaKTUPOBAHUS MapaMETPOB MOJEIM IPEIHA3HAYEHO JUIsI MU3MEHEHUs
napaMeTpoB MOJEIM C IOMOINBIO KiIaBUaTypbl. Tabnuuma coxepxkut 3 wim 4 cronbua (B
3aBUCUMOCTH OT HAJU4YUs WIM OTCYTCTBUS HojsipuzyemoctH). Kaxnaas ctpoka TaGnMIbl COAEPKUT
apaMeTpsl OJTHOTO CJIOSL.

[lepBbIii cTONOEI COMEPKUT 3HAUYCHUS YICTHHOTO CONPOTUBIICHHUS CIIOEB, BTOPOM cTOOeI]
(ecnu mMeeTcsl) — 3HAYEHMSI KaXyLIEHCsl MOJSPU3YEMOCTH, TPETUH — MOIIHOCTh W IOCIETHUH -
rIIyOuMHY /10 BEpXHEH KPOMKH CJIO€B C YYETOM BBICOTBI TOUKHM 30HAMpOBaHUs. B ciyuae, korna nis
napameTpa 3a/aHbl IpeJesbl M3MEHEHMs, I0J€ BbIBOJA 3aKpallMBAETCS ONPEJEeNCHHBIM ILIBETOM
(cBeTyiO cepwlil 10 ymonuanuto). Ecnu mapamerp ciost 3aUKCHpOBaH, MoJje BBHIBOAA TAaK)KE MMEET
COOCTBEHHBIN L[BET, 10 YMOIYAHUIO TEMHO-CEPHIH.

KoHTekcTHOEe MEeHIO0, BBI3bIBACTCS Ha)kKaTHEM IMPaBOW KHOMKHU MBIIIN MO sYeWKaM TaOIUIIbI
(puc. 21). Ecnu HaxkaThe MpOM3BEACHO MO IEPBOM CTPOKe (3arojoBKY TaOJHMIIbI), TO OIeparus,
BbIOpaHHAs B MEHIO, Oy/IeT MPUMEHEHa K JaHHOMY mapameTpy Bcex cioeB (cell B qanHOoM cyuae
3amensieTcs Ha COl). Eciu HaxxaTHe mpou3BeICHO MO MEPBOMY CTOJIOILY, TO ONepalys, BHIOpaHHasl B

MCHIO, 6y):[eT IMPUMCHCHA KO BCEM IIapaMETpaM JAaHHOT'O CJIOA.



£z Model table 4= O] x|

[adel table I LirnitE'SI

Lock cal £

Free col 00
——  |ser limiks col

Default lirmits cal 0.4
Defaulk valuas col 25

Lock == 14.0
Free ===

User limiks =
Defaulk limits =3
Defaulk values ==

EEEEE
=
n
n
()

||

Bl

Puc. 23 Oxno Model table

Lock 3aKkpenuTh mapamerp.
Free Packpenuts napamerp.
User limits YCTaHOBHUTh  TIOJIB30BATEIIbCKUE  JIMANA30HBI  WU3MEHCHHUS
napamerpa.
Default limits YCcTaHOBHUTH JUAa30HBI H3MEHEHUS Mapamerpa (3aJaHHbIe “TIo

YMOJTYaHUIO”).

Default values VYCTaHOBUTh 3HAa4Y€HHME @IApaMeTpa PABHBIM 3HAYEHHUIO “TIO
YMOJTYaHUIO .
Lock >>> 3akpenuTh mapaMeTp B TEKyLIed MOJAEIM M B MOJEISIX BCeX

MOCJICAYHOIIUX TOYCK.

Free >>> PackpenuTs mapameTrp B TEKyLIEH MOJEIM M B MOJEISAX BCEX

MOCJICAYIOINUX TOUCK.

User limits >>> VCcTaHOBUTH  MOJB30BATENLCKHUE  NHANAa30HBI  H3MEHEHUS
nmapamMeTrpa B TEKylled MOAEIM U B MOJAEIAX BCEX

MOCJICAYIOINUX TOUCK.

Default limits >>> | VcranoButs  auama3oHbl  U3MEHEHHs  mapamerpa (110
YMOJIYAHWIO) B TEKyIIEH MOJETd W B MOJACHIX BCEX

MOCJICAYIOIIUX TOYCK.

[13

Default values >>> | YctaHoBuTh 3HaueHHE MapaMeTpa paBHBIM 3HAYCHHUIO ‘TIO
YMOJTYaHUIO” B TEKYyIIEM MOJEIM W B MOJEIAX BCEX

MOCJICAYIOIIUX TOYCK.

Bruaaaka Limites
JlanHas BKJIaJKa MCIOJB3YETCS I 3aJaHus MPEAeIoB H3MEHEHUs mapaMeTpoB (puc 24).

KHonku Ha maHenu WHCTPYMEHTOB IO3BOJISIIOT BBIOpaTh TUI MapamMeTpa, Ui KOTOpOro OyayT




3a7aBaTbCsl IpaHulbl uM3MeHeHui. KHonmka AUtO HasHauaeT mnpenensl JUisl BCeX IIapaMeTpoOB
JJAHHOTO THWIIA ABTOMATHYECKH, B COOTBETCTBMM C WX 3HAYCHHUSIMU U 3aJaHHBIM IPOLEHTOM
otkioHeHus. Ha rpaduke n3o0paxkaercss Mozellb BEHIOpAaHHOTO TUIIA TApaMeTPOB (UepHasi), HUKHSISA

(kpacHasi) 1 BepxHsis (CHHSAS) TpaHULAa U3MEHEHMSI [TapaMeTpa.

2= Limites 4 | p|v| _ ||:||i|

Modeltable  Limites |

I Resistivity ;I Auto ISd

- M i b Fi
1 10 10 10 1d 2 n_| Max | Fin |
0 : . . -0 1 1539.09 452,94 [
2] - 2 |4553.61 3035.74 3830.42) [
3| 1337 891 20,08
4] La
4 | 2632 1755 3948 | [
& Le
5 La
10 L0
12 L1z

1f 1d 10 10 1t

Puc. 24. Oxuo Model table, sknanka Limites.
HwkHsIs 1 BepXHsisl TPAHUIIBI MAPAMETPOB MOJEIH PEAAKTHPYIOTCSA C ITOMOIIBIO MBIIIH.

Hpe,[[eJ'ILI HU3MCHCHHUA I1apaMETPOB MOKHO OTPCAAKTHUPOBATL B Ta6J'II/II_IC, pacnonomeHHoﬁ CIIpaBa OT

rpaduka.

I[OHOJ'IHI/ITCJ'IBHOC KOHTCKCTHOC MCHIO, BBI3BIBACTCA HAXKXATHUEM Ha HKOHKY ™ B IIPpaBOM

BEpXHEM YTy OkHa (puc. 25).

g2 Model table
Madeltable | Limites |

<t =10l x|

Significant digits 1
v Display limits
Options

p | I
! 2308.63 0. Correlation matrix
2 4553 B 2 Correlation plat
[ o | Equalence plok
3 13.37 11
4| Start model
— 2632 Save table

Open table

N

Layers summarization

Puc. 25. Oxao Model table, nomomauTensHBIe HacTpOWKY.

Significant digits VY CTaHOBUTH TOUYHOCTB, C KOTOPOU OymyT

M300paXkaThCs mMapaMeTphl.

Display limits [loka3zaTb WM CKpBITh  MpeAessl




M3MEHEHHMSI TTapaMeTpa.

Options Bri3biBaet JIAATIOT HAaCTPOMKH
rpadUUecKuX mapameTpoB TaOIHIIBL.
Start model BepHyrcs k cTapTOBOW MOJCIH.
Save table CoxpaHUTh TEKYIIYyI0O MOJCIb B (aiii
(pacmupenue MDL).
Open table 3arpy3uTh MO/IEITb u3 ¢aitna

(pacmupenue MDL).

Correlation matrix

MOJCIIN.

[TokazaTh KOPpESAIUOHHYIO MaTpully U

AOBCPUTCIIBHBIC TPCACIIbI IMapaMCTPOB

Correlation plot

Bri3ath OKHO IMOCTPOCHUA KapThl
KOPPpCIIIIUOHHBIX cBsA3el A IIapbl

apaMeTpoB.

Equalence plot

BeBath OKHO moOcTpoeHHs  OOJiaka

OKBHBAJICHTHBIX MO)IGJ'IGI‘/'I.

Layers summarization

Br3eiBaeT Juajior 06’I)C,ZII/IHCHI/I$I CJIOCB.

Huanor ob0wvenuHenus cioeB (Layers summarization) ciyxuT a8 mepexoma oT

MHOTOCIIOWHBIX MOJEJNeil, MOJydeHHbIX B pe3ynbraTe nHBepcuu tuma (Smooth wmu Focused), x

MaJIOCIIOMHBIM, KOTOpble 0o0jee TOHATHBI C

IeOJIOTHYECKOW TOYKM 3peHHs. B Haudane

WHTEpIpETaIHK, YA00HO HCIOJIb30BaTh MHOTOCIOWHYIO MOJIEIb, cocTosInyto u3 14-20 crnoes (puc.

26).
RIS I=TEY
15
10+
P 0%

B

-

—n

10

1D| 1

Puc. 26 ITpumep MHOTOCITOIHON MOEITH.



K pesynbraTam Takoit uaBepcuu (Smooth, Focused), game Bcero ciieayeT MOAXOAUTh, Kak K
CTapTOBOMY TPHUOIMKCHUIO U JAbHEHIIECH, OCMBICICHHON wuHTepnperaud. OHU  JaroT
NOHMMAaHUE O TPUOIU3UTEIHLHOM T'EOIEKTPHUECKOM CTPOSCHUHM paspesa. [lamee mnepexonsaTr K
MaJIOCJIOWHOW MOJEeNH, C MoMomIbio auanora Layer summarization (puc. 27). HoBas momenb

0TOOpa)kaeTcsl MOBEPX CTApOl YSPHOU JTMHUEH.

‘& Model editor 4 e~ O] x|
" x|

104

[20.000 E‘:

Apply Cancel

p 1074

1IJ'II II:|£I II:II 1r
Puc. 27 Tuanor Layers summarization (kpacHasi JIMHHS — MHOTOCJIOHHAsE MOJIEJb, YepHAs —
00beTMHEHHAS MOJIEIb ).
[Tone BBOma 3ajgaeT mapamMeTp KOHTPACTHOCTH, MO JOCTIXKEHHH KOTOPOTO JIBa CIIOS
00BETMHSAIOTCS B OJIMH.
3areM 3aKpeIuISIFOT HEKOTOPBIC TapaMeTPbl W MPOU3BOAAT PYYHOH MOAOOp WIIM HWHBEPCHIO
Standard (puc. 28).
RIS
15

10

P 10* \ﬂ\

1III'|I 1I:|JI 1D| 1III“J'

Puc. 28 [Tpumep pe3yIpTaToOB HHBEPCUH TOCIIE TpUMeHeHHs GyHknuu Layers summarization.



AHaIu3 JKBUBAJIEHTHOCTH. B »siekTpopasBenke jokazaHa TeopeMa €IUHCTBEHHOCTH
oOpaTHOM 3ama4yM B CiIydae HE COJEp)KalluX OIMIMOKK HENMPEephIBHBIX M3MepeHui. Ha mpakTtuke
U3MEpPEHUs MPOU3BOAAT B KOHEYHOM HMHTEpBAJE C ONPEAEICHHON NUCKpeTH3alel, K TOMY e OHH
comepxar omuOku. Hamnuyme omMOOK W HEMOJHOTAa JaHHBIX MPEBPAIIACT TEOPETHUECKYIO
€/IMHCTBEHHOCTD PEIICHHS B MPAKTHYECKYIO HEEAMHCTBEHHOCTh PEIICHUS, TO €CTh AIKBUBAIIEHTHOCTD
pasiMYHbIX pelleHui oOpaTHOM 3ajaud. JIBa TIeo’IeKTpUYECKHX pas3pe3a  Ha3bIBAIOTCS
9KBHUBAJICHTHBIMHU, €CJIM OTHOCUTEIBHOE PACX0XKJEHHE JAaHHBIX I 3THX Pa3pe30B HE MPEBbIIIACT
TOYHOCTH TIOJICBBIX HM3MEpPEHHH WM HeBsA3kH moxbopa. IIpakruyeckw, neHCTBHE NPUHIUIA
HKBUBAJIEHTHOCTU O3HAYaeT, YTO HEKOTOpBIE MAapaMETPbl pa3pe3a HE MOTYT OBITH OIpPENEIECHBI B
XO0Jle MHTEepIpeTaly, €ciId HEHW3BECTHbl HEKOTOpble JApYyrue mnapaMmeTpbl paspesa. JlelcTBue
INPUHIUIA SKBUBAJICHTHOCTH CHJIBHO 3aTPYAHSET MHTEPIpPETAaluIo JaHHBIX. PemenuneM npoOiaeMsl
ABJISIETCS 3aKPEIUICHUE OT/IEIbHBIX TAPaMETPOB (MCXO/s U3 alPUOPHON HHPOPMALIIH).

AHanm3 JCHCTBUS TNPHUHIOUIA DKBUBAICHTHOCTH OCHOBaH Ha JBYX IOAXOAaX -
UH(POPMALIMOHHO-CTATUCTUYECKOM ~ JUIsl  BCEX  IApaMeTpOB  MOJEIM  IyTeM  IOCTPOCHMS
KOPPEJSLMOHHOW MaTpullbl CBsi3ell M IpsIMOM pacueTe o0jacTedl 3KBUBAJIEHTHOCTH Ul IApbl
[apaMeTpoB pa3pesa ¢ UX BU3yaIU3alUeH.

Fme oaHuM BapuaHTOM aHaiu3a OSKBUBAJEHTHOCTU SBIIETCA IOCTpOeHUE oOJaka
9KBHUBAJIEHTHBIX MoOJeNel, TO €CTb CeMEWCTBAa MOJEIbHBIX KPHUBBIX JIAIOIIMX OYEHb OJIM3KHE
TEOpPETUYECKHE KPUBBIE.

OO0bIYHO, CHaYajIa IPOBOANUTCS CTaTUCTHYECKAs OLIEHKA SKBUBAJIEHTHOCTH BCEX MapaMeTpoOB, a
3aTeM MCCIIEeJOBaHUE OT/AEIbHBIX Map MapaMeTPOB C BEICOKMMHU KO3 (PpUIIMEHTaMU KOPPEALINU.

Koppensinnonnas Matpuiia Bbi3biBaeTcs onmueii: Correlation matrix (puc. 29). Ha rnaBnoii
JIMArOHAITM KOPPEISIIMOHHOM MATPHIIBI CTOST SAMHMIIB! (JBa ITapaMeTpa ¢ OJMHAKOBBIM 3HAYCHHEM,
Hanpumep pl u pl Becerna UMerOT KOAPPHUIMEHT KOPPEISALUU PaBHBIN 1, U B aHAU3€ 3TOT MapaMeTp
He Hyxkznaercs). Eciu xo3p@uimieHT Koppensiuuu HaMHOTO MEHbIE €JUHHIBI [0 MOJIYJI0, TO
napaMmeTpsl pa3pesa, 1o KOTOPbIM OH pacCUMTaH, 0-Pa3HOMY BIUSIOT Ha JaHHbBIE U ONPENETSIOTCS C
MaJIOi MOrpeuIHOCThI0. TakuM 00pa3oM, CTAHOBUTCS BO3MOXKHBIM HUX pa3zeibHOE OIpeesieHHeE.

[TapameTpsl, a5 KOTOPBIX KOI(M(GUIMEHT KOPPEISALUHA MO MOIYIH0 OIM30K K 1, COBMECTHO
HeomnpeaenuMbl. [[71si MOBBIIEHNUS TOYHOCTH PELIEHUS B 3TOM Cllydae CIeAyeT 3aKpenuTh OJUH U3
HKBHUBAJIEHTHBIX MTAPaMETPOB, €CIIN YAAaeTCs MOJIyYUTh HE3aBUCUMYIO HH(pOpMalnio o HeM. B cioyuae
CHJIBHOW KOppeNALMU TapaMeTpoB COCETHUX CJO€B CleAyeT JIMOO 3aKpenmuTbh OAMH U3

KOppCIIMPYEMbBIX TapaMETpPOB, 0o 06’LC,Z[I/IHI/ITB JBa 3TUX CJIOA B OAUH, T.C. YIIPOCTUTH MOJCJIb.



mtorrelation matrix ]

pl|p2|p3|p4|pSWh2|h3|h4|
pl | 1.00 015 -0.014 0.0039 -0.000 0.14 0.0087 0.0024
pz | 015 [JEEEY -0.063 o0.011 0002 [BEESN SIS o.051 0.006s
p3 |-0.014 -0.063 [JEEE 0.086 0.010 0050 o057 R -0.000
pa [0.0035 001 -0.0se [ 0063 -0.012 0025 -0.080 [JEEEY
ps |-0.000 -0.002) 0.010 -0.063 [JEEER 0.0026 0.005s| 0.015 | 0.077
hi [BEEEN o050 -0.012 000z [EEEIREER 0.025 -0.007
hz | 0.4 [N 0.057 -0.025 0.0055 [SEGe R 0.072 -0.016

h3 [0.o057 0.031 [ 0.0 0015 00z 007z [ -0.075
h4 |0.0024 0.0066 -0.060 [JEERN 0.077 -0.007 -0.016 -0.075 [N

par |324.26 22,91 351.17 15.82 503.38 1.39  5.50  16.85 104.55
min |308.90 20,258 307.90 13.91 419.3%9 1.34  4.84 1476  91.52
max 340,358 25.89 400.52 18.00 a04.19) 144 620 1925 119.43

Puc. 29 Oxno Correlation matrix

[locnennue nBe CTpOKU TaONMIIBI TOKA3BIBAIOT JOBEPUTENIbHBIE HHTEPBAJIbI Il KAXKIOTO U3
napameTpoB. JloBepUTelbHBIE HWHTEPBAJbl SBISIOTCA KPUTEPUEM HAJEKHOCTH OIPEICICHUS
napamMeTpoB M CBsI3aHbl C CYMMAapHOM 4YyBCTBUTEIBHOCTBIO IapaMeTpoB pa3pe3a. B ciyuae
HIMPOKOTO JOBEPUTEIBHOTO MHTEpBaja CUMUTACTCS, YTO 3HAUYEHHWE I[apamMeTpa OIpeAesIEHO
HeHa/iexkHo. [Ipu oneHke MMPUHBI JOBEPUTEIBLHOTO MHTEpBAJa CIEAYET YUYUTHIBaTh aOCOJIOTHBIE
3HAQUEHUsI YyJEIbHOTO CONPOTUBIEHHUS M MOIIHOCTM CJO€B. B IpuBeIeHHOM IpuMepe
JIOBEpUTENbHBIN HHTEepBai A pl cocrapmnseT okoio 30 OmM mipu abcomtotHoM 3HadeHn# 300 Omm,
T.€. 3HAYCHHUE MapaMeTpa OINPEICIICHO C OIIMOKON OKOJIO 5 %, YTO SBIISICTCS BIOJIHE MPUEMIIEMBIM.
s pS mmpuna noBeputenbHoro uHTepsana okoso 200 Omm npu 3HaueHuu 500 Omm, T.e. ommbdka
JIOCTaTOYHO OOJIbINAsi M COCTABISET OKOJIO 25 %.

JIBOMHON ILETYOK MBIIU II0 sAYEHKE KOPPEIALUOHHOM MAaTpULbl BBI3BIBACT KapTy
KoppessimonHoi 3asucumoctu (Correlation plot) mist BeiOpanHoit maps! mapametpoB (puc. 30).

Kapra koppensalMoHHON 3aBUCUMOCTH Mapbl NapaMeTpOB MPEACTABIAET IUJIAH W30JUHUU
HEBS3KU MEXy TEOPETUUECKUMHU JTaHHBIMHU JUIS TEKYIEH MOJIENN U TEOPETUUECKUMU JaHHBIMU IS
u3MeHeHHo mojenu. [lonaras, 4To Tekyliue 3HA4YEHHUs MapaMeTpOB SBIISIOTCS LIEHTPOM OO0JIACTH
HKBUBAJIEHTHOCTH, PACCUMUTHIBAETCS €IIE€ HECKOJbKO pEIIeHUH MNpsMOil 3aiayu JUisl MapameTpos,
BapbUPYEMBbIX BOKPYT JAHHOW TOYKHM M OIpEAesseTcs] BEIMYMHAa MAaKCUMAJIbHOM IOTPEIIHOCTH
OTJIMYMSI TaHHBIX OT LEHTPaIbHOU. [IJI1 MOCTPOEHMS KapThl KOPPEISALMOHHON CBS3H MEXAY ABYMs
napamMeTpamMM, 3HAYeHHI0 KaXJOro M3 HHX, NpUCBaMBaeTcs HaOOp 3HAYeHHH B HEKOTOPOM
JUarna3oHe, pacCUMTHIBAETCS HEBSA3KAa C JAaHHBIMU I TEKyIIEed MOJEeNU U CTPOMUTCS KapTa
nzonmuHuid. Ecnau mapamerp umeer sorapuMuyeckoe paclpeseseHHe, TO BCE BbIlIEyKa3aHHBIE
NEeNCTBUS  MPOM3BOAATCS C Jjorapudmamu napamerpoB. Ha kapTe SKBUBaJIEHTHOCTHU CTPOSITCS
U30JIMHUM 3HAYCHUH MaKCUMAaJIbHBIX TMOTPEIIHOCTEH, MOKa3bIBAIOIINUX KOH(UTYpAIHI0 O0JAacTH U

MMpEaciibl JIefiCTBUS INpUHOHIIA SKBHUBAJICHTHOCTH. I/ISOMeTpI/I‘-IHBIC 00JIaCTH  DKBUBAJICHTHOCTH



YKa3bIBAIOT HA OTCYTCTBHE KOPPEJSIMH OICHOK MapaMeTPOB, CHIBHO BHITSIHYThIE OONAacTH - Ha
KOPPEJSILIMOHHBIE  CBA3M  OIEHOK IapaMeTpoB. AHANU3  KOPPEJSILHOHHOM  3aBUCHUMOCTH
CIOCOOCTBYET YCIEIIHOMY BBISIBICHUIO 9KBUBAJICHTHOCTH JIBYX [1apaMeTpOB.

=10 x|

&7 Correlation contour plot

10 o

Puc. 30 Oxno Correlation counter plot

HBCTOBaﬂ KajJla YCTaHaBJIMBACT CBA3b MCKAY 3HAYCHHUECM HECBA3KKW W ONPCACICHHBIM
OBCTOM.

ITomne pl - YCTaHaBJIMBAE€T THUII NEPBOro mapamMeTpa, A1 KOTOPOI'O IMPOU3BOAUTCA aHaIU3
KOPPEJALMOHHON 3aBUCUMOCTH.

[Tose p2 - ycraHaBIMBaeT TUI BTOPOTO TapaMeTpa, Ui KOTOPOTO MPOU3BOJUTCS aHAIN3
KOppGJ’IHI.[PIOHHOfI 3aBUCHUMOCTH.

CJ'Ie,ZLYIOH_II/Ie 34 HUMHU II0JIsI BOJQ4, YCTAHABJIMBAOT HHIACKCHI CJIOCB IIEPBOTO U BTOPOI'O
napameTpoB, s KoTopbix Ilosme pl - ycraHaBiIMBaeT THUIT MEPBOrO MapameTpa, s KOTOPBIX
MMPONU3BOANUTCA aHAJIN3 KOppeJISIIIHOHHOfI 3aBUCUMOCTH.

8 - nocrpouts kapTy KOppeEIAIMOHHOM 3aBUCHUMOCTH.

OxHO MOCTpOeHHUsT 00JIaKa SKBUBAIICHTHBIX MOjIe/eH BhI3bIBaeTcs omnmueii: Equalence plot. Ono
peanu3yeT AOCTAaTOYHO PECYPCOEMKHN alrOpUTM TOHUCKA SKBUBAJEHTHBIX MOJIENEH, B paMKax

3a/IaHHO# TIOTPEIIHOCTH, METOIOM iepebopa (puc. 31).
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Model equalence plot
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Puc. 31 Oxno Equalence plot

Crnenyer 3a1aTh MUHUMAIBHBIA YPOBEHB MOTPEIIHOCTH, IPU JOCTHIKEHUH KOTOPOTO MOJIEIh
Oy/leT cuMTaThCs SKBUBAICHTHOU Tekymiei (mose Beoaa 0.1). Eciu onmust Calc He ycraHoBieHa, TO
9KBHUBAJICHTHBIC MOJEIH OYIYT PacCUUTHIBATHCS Il 3HAUCHHS MOTPEUIHOCTH MOA00pa MOICIH.
OOBIYHO ITOT YPOBEHb BBHIOMpACTCS YyTh OOJBIIMM, YeM TEKYyIas MOrpeHIHoCTh moabdopa. [lanee
ClielyeT BBIOpaTh mapamerp, JJIs KOTOporo Oymer mpou3BoauThest pacyer (Resistivity). 1 3arem
3aIyCTUTh MPOLIEAYPY MTOUCKA B PesynbTaTom paboTsl anroputma SBiIseTCs HAOOP KPUBBIX MOJICIH.
OTKJIIOYNTH T€ WM MHBIE KPUBBIE MOKHO Ha JIETEHJE CIpaBa OT m300paxkeHus. Jlis mepexoma oT
OJTHOTO TpaduKa K IPYroMy UCIIOJIBb3YHTE IPOKPYTKY.

Jlnanor HacTpOHKH rpaduueckux mapameTpos Tabnuipsl (Options)
Omnmwmst Lock — 3aaer nBer sueiiku, mapameTp KOTOpoi 3a)UKCHPOBaH.
Onmwmst Range — 3amaer nBeT STYelKH, s mapaMeTpa KOTOPOH 3a/1aHbl IPEIEIB.
Omnus Free — 3amaer 1BeT siuelk, Ui apaMeTpa KOTOPOi He 3aaHbI PEAeIbl.
Omnmus Min — 3agaet BeT MUHUMAIBHOTO TIpe/ieNia M3MEHEHUH MapameTpa.
Onuust Max — 3aaeT 11BeT MaKCUMAaJIBHOTO Tpe/ieia U3MEHEHUI rapamMeTpa.
Omnmwmst Active — 3a1aeT IBET paMKH aKTUBHOM STUCHKH.
Onmus Font — 3agaer mwpudt ssueku

Omnuus Cell height — 3amaet Tonmuny sueiiku

Pa3pe3 (Section)

JIaHHBIA OOBEKT CIYXKHUT JUI OTOOpa)XXeHHs M3MEHEHHUS T'€0dJIEKTPUYECKOro pas3pesa BJIOJb
npodwmis. [locTtpoeHne Mpou3BOIUTCS B OCSX: KOOpAHMHATA Mo mpoduito, rinyouna. [lkana msera

yCTaHABJIMBACT COOTHOIICHNE MEX/TY H300pakacMbIM 3HAUCHHEM U I[BETOM (pHc. 32).



[Ipu HaXOXXOEHUU Kypcopa B Mpejesax re0dJIeKTPUIECKOro pa3pesa, OeryHKOM BbIIENISIETCS
CJIOM, HaJ KOTOpPbIM OH HaxomuTcs. [Ipu mpuOmmxkeHuu Kypcopa K TpaHHUIE MEXIY CIOSIMH €ro
dbopMa MeHsIeTCs U TOSIBJISETCS BO3MOXKHOCTh PEAAKTUPOBAHUS ee MoyiokeHus. J{Jist aToro cieayer
MEePeTalliTh BEIOPAHHYIO TPAHUILY B HY)KHOE TOJOXKEHHE ¢ HAXKAaTOW KHOMKOW MbIH (1eBast). [lpu
HA)KaTOM MpaBOW KHONKE BMECTE C BBIOPAHHON OyayT CMEIIAThCs HIDKEISKAIIUe TPAHULIBL.

JIBOMHOI 111€JTYOK MO CJIOO BBI3BIBAET TUAJIOT 33JIaHUs €ro MmapameTpa.

Zng

12 13 14 15 16 17 18 13 20 1 22 23 24 25 26 27 2B 29 30 3 32 33 34 35 B I B
och mIy6uH 1IBETOBAsA MKATA

Puc. 32 OxHO reodyIeKTpuuecKoro paspesa

VBenn4yeHne OTAENBHOIO ydacTKa WIM €ro IepeMELICHHE OCYLIECTBISIETCS B PEKUME C
Ha)KaTOM KHONKOM (MHCTPYMEHT — “pE3MHOBBIA MPSAMOYIOJbHHUK). [l BBIIENEHUS YdacTka,
KOTOPbIIl HEOOXOIMMO YBEIMUUTh, KypCOp MBIIIHU IEepeMeIaeTcs BHU3 U BIIPaBO, C HAXKATOMN JIEBOM
KkHONKOM(A). [lns Bo3Bpara K IEepBOHAYAIRHOMY Macmtaly, MPOM3BOAATCS TE KE JCHCTBHS, HO

MBIIIIb JIBUXKETCSI BBEPX U BiieBo (B).

A B

JIBOITHOE IETYOK MBIIIN B 00J1aCTH O0BEKTA BBI3BIBAET KOHTEKCTHOE MEHIO CO CIICTYIOITUMU

ONIUSMH:



Log data scale

Hcnonb3oBate orapuMuieckuii Macmrad Juist IBETOBOM
IIKAJIbIL.

Display labels

IToxa3pIBaTh METKU (3HAUEHUS IAPaMETPOB) Ha CIIOSIX.

Display ColorBar

IToka3wiBaTh BCTOBYIO IIKAJly.

Refresh section

IlepepucoBartsb paspes.

Setup

BEI3BaTh quasior HACTPONKH OOBEKTA.

Print preview

Pacnieuarats paspes.

Save picture

CoxpaHuTh paspe3 B rpadudeckom daiiie.

Output settings

Br13BaTh Juaiaor 3aJaHusg rnapamMeTpoB MacimTaoa|

AKCHOPTUPYEMBIX TPahUIECKUX H300paKESHUH.

Layered section

OTo0Opa3uTh pa3pes B BUJIE CIIOEB

Layered section [topo]

Oto0pa3uth pa3pe3 B BUJIE CIOEB C YYETOM JIaHHBIX
Tonorpadun

Contour section

OT100pa3uTh pa3pe3 B BUJIC U30JIUHUN

Smooth section

OTo0Opa3uTh pa3pe3 B BUJE CIIIAKEHHOTO pa3pesa.

Add background

Jlo6aBuThH N300pakeHNe-MOITIOKKY.

Remove background

Y nanuth n300pakxeHUE-10ITI0KKY

Increase bottom VYBENMMUUTh MaKCUMaJIbHOE 3HAY€HUE BEPTUKAJIbHOUN
HIKQJIBI.

Decrease bottom YMEHBIINTh MaKCHMaJIbHOE 3HAUYE€HHE BEPTUKAJIbHON
HIKQJIBI.

Set bottom

VY CTaHOBUTh MaKCHUMAJIbHOE 3HAUYEHUE BEPTUKAIBHON OCHU
BPYYHYIO.

Model interpolation

Nutepnonanus Bcex MOJEIEH MEXAY IBYMs 3aJaHHBIMHU
IIYHKTaMU 30HJAUPOBAHUS.

Bad data interpolation

Wuatepnonsiuus mMozaenei(c 6oipioi omubdkoil moadopa)
MEX]Ty JIByMsl 33JJaHHBIMU ITYHKTAMH 30HIMPOBAHUSI.

Column percent

3aiaTh MIMPUHY KOJIOHOK MOJIETN

Ha puc. 33 noka3aHbl ueThIpe BapuaHTa MPEICTABICHUS T€OAIEKTPUUECKOT0 pa3pesa.
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Puc. 33 BapuaHThI peicTaBICHUS T€OIEKTPUICCKOTO pa3pesa.

Omust Setup BeI3bIBaeT AUANIOT HACTPOMKH MapaMeTpoB paspesa (puc. 34).

Model-section setup =l

Num levels |10 vl Marksfont 44 |

Draw border i~ ColorBar fort <4

Top margin 20 |

Fram Pseudo-sectio
Palette
| Right margin 7o Evl | | Box margins I~ |
|Eloﬂom margin 20 3‘ |

—User data limt:

Model-section |

—Box marging (pixels)

Left margin .

ColorBar I |

User limits r |

Minimum 1.7 | Maimum I453-1 ‘

Puc. 34 OxHO HacTpOWKM MapaMeTPOB I'e0dIEKTPUUECKOTrO pa3pesa

Oo6aacte Box margins

[Tone Left margin — ycranaBmuBaeT oTcTyII (B MUKCENAX ) H300pakeHUS OT JICBOTO Kpast OKHA.

ITone Right margin — ycranasiuBaeT OTCTYI (B IHKCENIaX) H300PaKEHHSI OT IIPABOTO Kpas OKHA.
ITosie Top margin — yctaHaBIMBaeT OTCTYII (B MUKCENaX) H300pakeHHsT OT BEPXHETO Kpasi OKHa.
ITose Bottom margin — ycraHaBauBaeT OTCTYI (B IMUKCETaX ) H300paKeHHsI OT HUXKHETO Kpast OKHa.
ITone Num levels — onpenenser konuvecTBo 1BeTOB. CeYeHUs 33al0TCsI PABHOMEPHBIM JIHHEHHBIM
WA JIOTapu(PMUYECKUM IaroM, B 3aBHCUMOCTH OT THIIA JTaHHBIX.

Knomnka Palette — Bei3bIBaeT 1uaior HaCTPOMKH IIBETOB CJIOCB pazpesa (moapobHee).




Kunomka ColorBar font — BeI3bIBaeT quaaor HaCTPOMKH MIpHQTa [IBETOBOM IIKAIbI.

Knonka Marks font — Bei3bIBaeT auaaor HaCTPOMKH MIpU(Ta MOJMUCEH K CITOSIM.

Odaacte User data limits

Omuumst User limits - yka3biBaeT mporpaMme, HCHOJIb30BaTh MHUHUMAJIBHOE M MaKCHUMAaJIbHOE
3HAYEHHUs JaHHBIX WM HCIOJNb30BaTh 3HaueHus moieil [Minimum] u [Maximum] mpu 3amaHuu
[[BETOBOY IIKAJIBI.

[Tone Minimum — ycranaBiiMBacT MHHUMAaJIbHOE 3HAUCHHE TIPH 33 JaHUU LIBETOBOM IIIKAJIbI.

[Tore Maximum — ycraHaBIMBaeT MaKCUMaIbHOE 3HAUCHHE TIPH 33J[aHUH LIBETOBOM IIKAJIBI.
Oo6aacts From pseudosection

Omnmus Box margins - ykaspIBaeT nmporpamMmMe, HCIOIb30BaTh 3HAUEHHsI MoJiei obactu Box margins,
COOTBETCTBYIOILIUX IICEBIOPA3PEIY.

Onuus ColorBar - ykaspiBaeT mporpamme, MCIOJIb30BaTh IBETOBYIO IIKATYy COOTBETCTBYIOIIYEO

TiceBI0pa3pesy.

Juanor Output settings npu BeIKIIOYCHHOM omiuu AutOmatic mo3BoJsSeT HACTPOHUTH
BepTukanbHbiii - Vertical scale, ropusonTanmpnblii  Macmta®d Horizontal scale, paspemenue

9KCIOpTUpyeMOoro u3odpaxkenus Print resolution B dpi u pasmep mpudra Font size (puc. 35).

s

Wertical scale 1: |2EI
Horizontal scale 1: IEEI

Print rezalution 100
Forit size + IEI 3,
¥ dutomatic

Ok |

Puc. 35 OkHO HAaCTPOWKH MapaMeTPOB FIKCIIOPTHPYEMOTO N300parKEHUS

Onmust Add background mnpennasHadeHa Juis BCTaBKM B O0JIACTH MOJICNH TTOJIOMKKH.
JlanHast (QYHKIUSA SBISETCS IMOJE3HOW MPH HAJIWYHKM anpuopHON HHGOpMaIuu (Te0J0rHYECKOro
paspe3a 1o npodHII0), JTaHHBIX APYTMX METOJOB WM JUIS CPaBHEHHS Pe3y/bTaTOB MHBEPCHU Ha
pa3HbIx dtanax. Daitn momIoKKku J0vkeH ObiTh B Gopmate bmp. Ilocne BbiOOpa AaHHOW OMIMU

MOSABHUTCA OKHO, B KOTOPOM HCO6XOI[I/IMO YCTAHOBUTBH IIOJIOKCHUC SKCIIOPTUPYEMOTO (paima.



[Motoxkka Oyner oTpaxkaThCsi CBEPXY Ha MOJEINH, MIPU 3TOM CJIOHW MOJUIOKKH Tmpo3padeH (puc. 36,

37)

Ing B
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20
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9 10 1 12 13 14 15 16 17 18 19 20 21 2 23 24 25 26 27 28 29 30 3

Puc. 36 [Tpumep moyI0KKH re0IOTHYECKOTo paszpesa.

E B E B B
£ 2 L Z—— 2

0 1 12 13 14 15 16 17 18 19 20 20 22 23 24 25 26 2 28 28 30 3 2

Puc. 37 [IpumMep moaioKKu CEHCMUYECKOTO pa3pesa.

IlceBaopaspe3s (Pseudosection)

JlaHHBI OOBEKT CIYKHUT JUISI OTOOpaKEHUS M3MEHEHHWs HaOJIOJACHHBIX 3HAUYCHHWH BJIOJb

npodusist, B popme uzonuuuii (puc. 38).

Whe 5 g

Puc. 38 Ilpumep nceBnopaspesa Kaxxymerocs COmpoOTHBICHUS

ITocTpoeHne MpPOU3BOIUTCS B OCSAX: KOOpauHaTa 1o mpoduaro, pasHoc/. Illkama msera
YCTaHABJIMBAET COOTHOLICHNE MEXKIY H300paKaeMbIM 3HAYCHHEM H IIBETOM.

VYBenuueHne OTAENBbHOTO yYacTKa WM €ro IMepeMEeleHUE OCYIIECTBISIETCS B pEXUME C
Ha)KaTOW KHOMKON (MHCTPYMEHT — “pe3MHOBBIA NPAMOYTOJNBbHUK’). [  BbIIENEHUs ydacTka,
KOTOPBIII HEOOXOIMMO YBEIMUUTh, KypcOp MBIIIU NepeMelaeTcs BHU3 U BIIPaBO, C HAXKATOM JIEBOM
kaonkoi (A). s Bo3BpaTa K MepBOHAYaIbHOMY MacIITa0y, MPOU3BOIATCS TE YK€ IEHCTBHS, HO

MBIIIb IBHKETCS BBEPX U BieBo (B).
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I[BOfIHOG IICJIYOK MbIIIN B 001acTH 00BEKTa BBI3BIBAET KOHTEKCTHOE MEHIO CO CICAYIOIIUMHU

OIIIUSIMU:
Setup BbI13Bath quanor HacTpONKY NapaMeTpoB 0OBEKTA.

Print preview Juanor  mpeaBapUTENILHOTO  TPOCMOTpa  IEYaTh
(mozxpobuee)

Smooth image CritaauTh TICeBIOpaspes

Log data scale Hcnonp3oBark  siorapuMudecKkuid  macmrad s
[IBETOBOM IIKAJIBI.

Display labels [Toka3pIBaTh METKH TOYEK H3MEPEHHU.

Display ColorBar [Toka3pIBaTh IBETOBYO IIKATY.
Save XYZ file CoxpaHuThb 1ceBaopaspe3 B popMat mporpammb Surfer.
Save picture CoxpaHuTh TIceBI0pa3pe3 B rpaduueckuii dai.

Bkiagka Setup npenHasHaueHa Uil HACTPOMKH TapaMeTpoB TceBaopaspesa (puc. 39).

Pseudo-section setup K|
Pzeudo-zection |

Box marging (pixels)

i Az fart |
i 5 - Murn levels - iz fol fﬂ

Top margin 20 lsolines v

Right margin L Contours &] |

U |20 j | |sn|mes &] = I
User data limit:
MinimLm |2-4 | Maximum |323.B |

Puc. 39 OxHo HacTpoit mapamMeTpoB IICeBAOpa3pe3a

User limits r |

O6:acts Box margins:

[Tone Left margin — ycranaBiauBaeT OTCTyI (B MUKCENIaX ) H300paKEHHsI OT JIEBOTO Kpast OKHa.



[Tone Right margin — ycranaBiuBaeT OTCTYM (B MUKCEIaX ) M300paKeHUs OT MPABOTO Kpasi OKHA.

[Tone Top margin — ycraHaBauBaeT OTCTYII (B MTUKCENIaX ) H300paKECHHsI OT BEPXHETO Kpast OKHA.

[Toe Bottom margin — ycranaBiuBaeT OTCTYI (B MUKCENaX) H300paKEHUS OT HUKHETO Kpasi OKHa.
[Tone Num levels — onpeznenser KoauuecTBO cedeHUil w3oauHUNA. CedeHus U30JUHHMA 3aJar0TCs
PABHOMEPHBIM JIMHEHHBIM UJIH JIOTapU(MUYECKUM [1aroM, B 3aBUCUMOCTH OT TUIIA JaHHbIX.

Omust 1solines — ykaspiBaeT nmporpamMme, Hy>KHO JIH PUCOBATh H30JIMHUH.

Knonka Contours— BbI3bIBaCT AMANOT HACTPOMKH IIBETOB Ui 3aJUBKM KOHTYPOB HW3OJMHHIMA
(mozmpobuee).

Knomnka Isolines — BbI3bIBaeT Auaior HaCTPOWKHU LIBETOB U30JIMHHN.

Knormka Axis font — BeI3bIBaeT quanor HACTPOWKH MIpHdTa BETOBOM INKAIbI.

Ob6nacts User data limits

Omuust User limits - ykassiBaeT mporpamme, HCHOJB30BaTh MHHUMAIBHOE M MaKCHMaJbHOE
3HAYCHUSI TAHHBIX WM MCIIOJIb30BaTh 3HaUeHUs nosieir Minimum u Maximum npu 3aganun cedeHuit
W30JIMHUN.

[Toe Minimum — ycraHaBIMBaeT MUHUMAJIbHOE 3HAUYCHHE TP 3aJaHUU CEUCHHI U3OJIHHUIA.

IToe Maximum — YCTAHABJIIMBACT MAKCUMAJIbHOC 3HAYCHUC ITPH 3aJlaHUN CEUYCHHMI M30JIMHHI.



I'pa¢guxu npopunnpoBanus (Profile)
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Puc. 40 OxHo rpaduxoB npoduanpoBaHus

JlaHHbBIN 0OBEKT CITYKHUT AJisi 0ToOpakeHus rpadukoB MpoPHIMPOBAHUS (TEOPETUUECKUX U
9KCIIEPUMEHTANIFHBIX ) Ha Pa3HbIX pa3Hocax. L[BeT KpuBO COOTBETCTBYET ONpPEAECICHHOMY Pa3HOCY.
Hocrynusel ans cruneii Profile u Interpretation.

JlaHHBII HHCTPYMEHT YAO0OCH ISl aHAJIM3a IEPBUYHBIX JaHHBIX, a TAKXKE U BU3YAIN3aluu
rpadgukoB NPOPUIMPOBAHHUS Ha OJIHOM pa3HOCE, KOTOPBIM OYyIeT COOTBETCTBOBATH OJHOM
ornpezeneHHON rinyoune uccnenoBanus. Ha npuBeaennom Ha puc. 40 mpumepe, mexay 1K 800 u
1200 nHabmromaeTcss HECOTJIACOBAHHOCTh TPAPUKOB ISl MajblX (KpacHbIC JIMHWUW) W OOJBIINUX
pa3HOCOB (CHHHUE JIMHUU), YTO CBUJCTEIBCTBYET O NMPHUCYTCTBHU JIOKAJBHOTO OTHOCHTENBHO OoJiee
pOBOJAIIEr0 00BbeKTa (HEOJHOPOAHOCTH) B BepxHeH uacTtu paspesa. Cienyer Takke oOpaTuUTh
BHHMaHUE, YTO B IeJoM, rpa@ukd NpouIupoBaHUs TOIKHBI ObITh 0e3 pe3KuxXx BBIOPOCOB
OTENbHBIX To4YeK. Eciu HaOmoaeTcst BHIOPOC OHOM TOYKM Ha Tpaduke, KOTOPHIN HE TOBTOPSAETCS
Ha rpadukax Jjs Ipyrux pa3HoCOB, TO, CKOPEE BCET0, TaHHYIO TOUKY CIEAYeT YAAIUTh.

VYBenuueHue OTAEIBHOIO yYacTKa WIH €ro NEPEMEIEHUE OCYIIECTBISIETCS B PEXUME C
HA)KaTOM KHOMKOM (MHCTPYMEHT — “pE3WHOBBIA MPSAMOYTONBHUK’). J[7s BBIAENEHHUS Y4YacTKa,
KOTOPBI HEOOXOAMMO YBEIIMYHUTh, KypCOp MBILIN NIEpEMENIaeTCsl BHU3 U BIIPABO, C HAYKATOU JIEBOI
kHoOmKO#(A). [l Bo3Bpara K NepBOHAYAIBHOMY MAcIITaly, MPOU3BOIATCS T€ K€ JICHCTBHS, HO

MBIIIIb JIBUXKETCSI BBEpX U BiieBo (B).




[TepemernieHre MBILIKY C HAXKATOM MPAaBOil KHOMKOM MO3BOJSET CMEIATh rpa)uKu O BEPTUKAIIH.

MeTkH Ha 3KCIIEpUMEHTAIbHBIX KPUBBIX 0003HAUalOT HOMEpa Pa3HOCOB, /Ui KOTOPBIX OHU
noctpoeHsl. [Ipy HakaTMM J€BOM KHONKM MBIIIM HAa KPUBOM, KpHUBBIC A APYIHMX HEpUOIOB
MCUE3aI0T, W MOSBIISIOTCS CHOBA IOCIE OTIHYCKAaHUS KHONKHU. llepemelieHre MBIIIKK ¢ Ha)KaTOH
NpaBOil KHOIKOHM IO3BOJIIET cMelaTth rpadukd Mo BepTHKanu. s Toro, yToObl 0TOOpa3HThH
TOJIBKO OJWH TpauK MIETKHUTE JICBOW KHOMKOW MBI ¢ Hakartol kimapumied SHIFT Ha crimcke
KpuBbIX. Vcnonp3yiiTe NpOKpYyTKY A mepexona K coceqHUM rpadukam. s otoOpaxeHus Bcex
rpa¢ukoB cHoBa HaxkxmuTe SHIFT+1eBast KHOIIKa MBIIIK HAa CIIMCKE rPadUuKOB.

Juis Toro, 4ToObl YBENIWYHUTh WJIM YMEHBIIUTH BECa TOUYEK HCIIOJIB3YHTE MPaBYIO U JIEBYIO
KHOIIKY MBIIIU C Ha)KaTou kiaBumieir ALT.

Jlis ynaneHusi TOYEK HCIONIb3yiTe Kosieco MbIM ¢ HakaTod kimaBumeid ALT. Pasmep
00J1aCTH y/IaJIeHUs PETYIUPYETCs MPH MTOMOIIH KoJieca.

JIBOMHOM IIETYOK MBIIIM B 00J1aCTH 00BEKTA BBI3bIBAET KOHTEKCTHOE MEHIO CO CIEAYIOLIUMU

OTTIUSIMH:

Setup BbI3BaTh 1Uaor HACTPONKHU MapaMeTPOB OOBEKTA.
Print preview Pacrniewarats mutan rpadukos.

Display calculated [Toka3sIBaTh TEOPETHUCCKUE KPUBBIE.

Delete invisible Y nanuthk CKpbIThie rpaduku

Omnmus Setup ciyXuT JUis HACTPOUKHU mapaMeTpoB rpadukos (puc. 41).

Prcfile plot |

Mark style IA\I points h ‘
Observed &] |
Calculated &] |

Close

Puc. 41 OxHo HacTpoiiku mapaMeTpoB rpaduKkoB NpoPHINPOBAHUS

Omnuus Marks style — onpenensier kakum 00pa3oM pHCOBATH MOIMKUCH K TPpadUKaM.
3navenue Left points — cieBa ot rpadukoB.
3uadenue All points — ot Touku k Touke.

3naudenue Right points — cripaBa ot rpagukos.



Kuomnku Observed u Calculated— BBI3BIBAOT OUAIOr HACTPOUKH rpadUyecKUX MApaMeTpoOB IS

HaOJFOICHHBIX U PACCUUTAHHBIX KPHBBIX.
[TapameTpsl ocu MOTYT OBITH YCTaHOBJIEHBI B peAakTope ocu (mpaBbiii menyok+SHIFT Ha

ocH).

Pa6ora ¢ niiomaaHbiMu JaHHBIMU M 3D BU3yanu3anusi

JInsi yCTaHOBKM HECKOJBKUX JIMHUHM mpoduiell B TJIaBHOM MEHIO IPOTrpaMMbl BblOepuTe
Options/Set lines/coordinates. ITocie yero nosiButTcs auanoroBoe okHo Line settings (puc. 42), B

KOTOpPOM 0To6pa>KaeTc;1 IMOJIOKCHHE TOYCK 30HIUPOBaHWA HA IIOIIAAM.

&> Line settings 10l x|
— e - = .
3"-: { e |1 vi \l \‘El @ﬂ 13 | g-}» zpg.m; Min I? b ax |12|3 perc |15 ﬁ ;.; |
m 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 430 500
2004 & & & & fao0
180 H180

160 180

140 F140

1204 120

100 & & oo
80 Fan
B0 Feo
40 40
20 20
0] 4 g fo
120 140 180 180 200 220 240 260 280 300 320 340 360 380 400 420 440 450 480 50 ¥
[x: 85.4, v: 249.2 |0/15 selected [ 4
Puc. 42 [TuanoroBoe okHo Line settings mist paboThI ¢ TUIOIIAHBIMU JaHHBIMHA C H30JHHUSMHE

Tororpadpun

['maBHas maHe b OKHA COAEPIKUT CIEAYIOMIHNE PYHKITAN:

| 3arpy3uth pactpoBbiii (aiin kapTel (Load map) wim MOCTPOHUTH M3OIUHHMK peabedal

(Draw topography)
% 3arpy3uth kapTy Google
Y‘\ Jo6aButh nuHUIO npoduis. JIeBoil KHONMKON MBIIIN 33Jal0TCAd TOYKH JIMHUM TPOQUIIS,

MPaBOM KHOMKOM — 3aJ]a€TCA MOCIETHSS TOUKa
|1 41 | 3azate HOMEp aKTUBHOTO MPOpUIIs
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KT\ V nanute Bee mpodus .

BkirounTh TOYKHM 30HIMpPOBaHUS B Tpodmib aBTOMAarndeckd. Te TOYKH KOTOpHIE
HONAJIAl0T B IPSMOYTOIbHYIO 00JIaCTh BOKPYT 3aJaHHOM JIMHUH.
Y aanuth TeKynuii npopuib

[

[lepecuntaTh KOOPAUHATHI U3 TeorpaguUEcKuX B mpsMoyroibHble. [Ipu 3arpyske ¢aiinos
EDI nepeder nmponsBoauTcs aBTOMAaTH4ecKu. T.e. eclii mpeBapuTeIbHO U3BECTHO, YTO B
daiine 3amaHbl reorpaduveckue KOOpAMHATH (IIMPOTa © JOAT0Ta), TO Tepen
UHTEpIIpeTanuel MX HEOOXOJUMO IEPEBECTH B MPSIMOYTOJbHBIE C IOMOIIBIO JTAHHOW
KHOIIKH.

OTKpBITh U peJaKTHPOBATh TabIHIly KoopauHat (auajor Stations locations)

Spsg,m: VY CcTaHOBUTH COOTBETCTBEHHO MMHHMMAILHBIA W MaKCHMaJbHBIN Pa3HOCHI. I/IBMCpeHI/IH

Min- | BHe BBIOPaHHOTO IMAIIa30HA, B IPOrPaMMy 3arpy>KeHbl He OyIyT.
Max
E}f.l BriOpars macmTab n300pakeHUS PAaBHOOCHBIM WM C MaKCHUMAJIBHBIM 3allOJHEHHUEM
00J1aCTH OKHa.
perc Y cTaHOBUTH pa3mep 00JIaCTH aBTOMAaTHYECKOTO BEIOOpA TOUEK 30HAMPOBAHUS B MPO(UIH

[epeiiTi K pe>kUMy WHBEPCUU TaHHBIX JUI BBIOPAHHOW CHCTEMBI TpOoduIIeit

IIporpaMma I03BOJISIET YCTAHOBUTH HECKOJBKO JIMHHMN Mpoduis oxHoBpeMeHHO. Ilocie
YCTAHOBKU MPOQHIS W BBIOOpA TOYEK BIOJb HEro, BCE BKIIOYCHHBIE B MPOGHUIL TOYKH OYAyT
0TOOpaKaThCsl CHHUM I[BETOM. Tak jK€ MOYHO HCKJIIOYHMTH/BKJIIOUUTH TOYKY B MPOQUIb IPH
IIOMOIIM Ha)KaTHs JIEBOW KHOINKH MBIIH. ECiu TuHHA Tpoduiis HE MPOXOAUT HEMOCPEICTBEHHO
4yepe3 TOYKH, TO IOJIOKEHHE MPOEKIMH TOYKH 30HAMPOBAHUSA Ha Mpoduiae OyaeT 0ToOpaKkaThCs
3€JIEHBIM L[BETOM.

Jlns mpocMoTpa W peIaKTHPOBaHHMS KOOPJMHAT TOYEK HCMONB3yiTe auanor Stations
locations (puc. 43), B KOTOPOM IIOJIb30BATEIh MOXET 3aJaTh KOOPAWHATHI TOYEK BPYUHYIO,
ckormupoBath W3 EXCel wimu 3arpy3suTh TEKCTOBBIA (aill ¢ KOOpAMHATAMH, BOCIOJIb30BABIIUCH
KHOIIKO# (.

Kuonkmn Ha maHenu HHCTPYMCHTOB ITO3BOJIAIOT BBIIIOJHATE CIICAYIOIIHC Hp606pa30BaHI/I$I

KOOP/IMHAT:
LL->XY
_ == 1 - mepecunTaTh reorpaguuecKue KOOPAMHATHI B IPSIMOYTOJIbHBIC
UTH
- IpUBeJIeHHUE Teorpadguueckux koopauHat k cucteme UTM

to km
r - 3a4aTb €AUHUIIbBI I/I3MepeHI/I$I. HO yMonanmo I(OOp,Z[I/IHaTBI 1 BBICOTHI 3a1aHbI B

METpax, €CIl YCTAaHOBUTH (DJIAXKOK — B KUIIOMETpPAX.




(& Stations locations =10 x|

2 worr| urn | fakm

name | X | Y | £ |
10200001 J2B7E5.411 0 1,003
10202501 348935,590| 11056,126 1.052
10205001 J71246.837 | 22110.545 1.064
10207001 F93506.5326| 33163.674 1.030
10210001 426592506 | 44214,952 0,994
10212501 460276.052 | 55260,117 1.026
10215001 452530,760| 66318.303 1.079
102173501 04754, 469 | 77371.093 1.150
10220001 227037893 7RIV 1.245
10222501 SE0415.511 | 99451.621 1.155
10225001 S71540,4885 | 110537.165 1.131
10227501 GO4917.547 | 121599777 1.123
10230001 G38295,559 | 132667 .670 1.257
10232501 649417629 | 143729042 1.210
10235001 GE2795,747 | 154806,.422 1.100
102373501 F05045,503 | 165551.795 1.070
10240001 Fer295,127 | 176961,720 1.140
10242501 FEOE7E, 275 | 185059.515 1.122
10245001 FE2926.5833 | 199152.057 1.122
10247501 G05177.665 | 210250,203 1.233
10250001 171012,332 221357 471 1.254

< EEEEEFEEEEEEEEREEEEEEEE

Puc. 43 Okno Stations locations. YcraHoBka KOOpIHHAT TOYEK 30HIUPOBAHHUS

Tabnuia To4ek 30HAMPOBAHUS COACPKHUT clienyronue cToiaoiel: Name — ums ucxomHoro (aitna,
X,Y,Z — KOOpAMHATHI U BBICOTA TOYKH, V — BKIIFOUUTH WJIA UCKIIFOUUTH TOUKY.

Jns mpocMoTpa M pedakTHUPOBAaHUSA KOOPAMHAT TOYEK 30HIMPOBAHUS, HAXMUTE IPABOU
KHOMKOM MBI TI0 UWHTEpecywolled Touke. B mosBuBIIeMCS OKHE OyIayT oToOpaxarbes
KOOPJIMHATHI, KOTOPBIE MOXKHO PEaKTHPOBAT.

[locne ycranoBku mnpoduias HEOOXOAMMO HaXaThb KHOINKY Iepexoja K pPEeKUMy

HHTCpIpECTAllU JaHHBIX s |, IIOCJIC YE€TO IIOABUTCA I''TABHOC OKHO ITPOrpaMMBEL. 21.]'[5[ MEPCKIOUCHUA

ILine1

v
MCKOY HpO(I)I/I.IISIMI/I HCTIOJIb3YUTC OKHO j Ha MaHCJIM UHCTPYMCHTOB I'”IaBHOT'O OKHa

IIPOrpaMMBI.

Omuus Plane data (Options/ Plane data) mo3Boisier CTpOUTH IUIaHBI paclpeaeeHUs

BbIOpaHHOTO MapameTpa (yAeIbHOT0 CONPOTUBIICHHUS, KaKYILErocsi COMPOTUBIIEHUS, BBICOT U T.J.) B



3aBUCHUMOCTH OT FJIY6I/IHBI HWJIM BpCMCHU I10 TLJIOINAAu. Ha puc. 44 mnokazaH NpUMEp MOCTPOCHUA

pactpeaciICHus yACIbHOTO COIIPOTUBIICHUA HaA IIOIIAIN.

[Gmane xR -l

5’.-: S E I Lﬂl | Resistivity = o

Ym

5585 -5586 -5364-5363-5149 -5150 -5033

4000 13

3800

128

3600

127
3400

125
3200+

3000

2800

2600+
118
2400

1186
2200

114
2000

1300 12

6200 000 -5800 -5600 -5400 -5200 -5000 -4800 -4600 -4400 -4200 -4000 -3800 -3600 -3400 -3200 -3000 -2800 -2600 ¥

Puc. 44 Oxno PlaneXY. [1inan u301uHMiA yAEIBHOTO COMPOTUBIICHUSL.

Ilanens HHCTPYMEHTOB OKHA COACPKUT CICAYIOUINE KHOIIKH:

&5 o <
M 3arpy3uTh pacTpoOBbIi (hailn KapThl B KaUeCTBE MOITI0KKHU

e

3arpy3uth kapty Google

L

DKCIOPTUPOBATh IUIOIIAAHYIO CXeMy pacmpeaeneHus mapamerpa B Golden Software
Surfer u 3amycTUTh MPUIOKEHHE

E HOCTpOI/ITL HU30JIMHUKU UId  [IapaMeTpoB  MOZACIIN (YHCHBHOG COIIPOTUBJICHHUEC,

MMpOBOAUMOCTDH UJIN MOIJ_[HOCTB)

o [TocTpouTh M30MMHMU JJI1 U3MEPEHHBIX MapaMeTPOB (Ka)KyIlleecss CONMPOTUBICHUS WU
9/1C)
| | IocTpouTh N30JIMHUM JJIs 3HAYEHUH BBICOT

' | | OOHOBUTE TeKyIIMH TIAH

[Ipu mocTpoeHUN mapamMeTpoB MOJEIHM Ha MaHENIW WHCTPYMEHTOB COJIEPIKUTCS JBa OKHA,
MO3BOJISIIOIINME BBIOpaTh OAMH W3 TapamMeTpoB M 3aJaTh TIIyOMHY, Ha KOTOpOW OH Oymaer

otobOpakaThCs. B mpaBoM okHe HEOOXOIMMO yCTaHOBHTH Crocob otcuera riryoun: Depth from topo
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— 3HAuYCHMs TIYOMHBI OTCUMTBHIBAIOTCA OT moBepxHocTH, Absolute depth — wucnmons3yrorcs
a0CoIIOTHBIE 3HaYeHHS TITyOHHBI, Layer indeX — 1miaH M30JIMHUI CTPOUTCS IS 33JaHHOTO CIIOS.
[Ipy moOCTpOCHHH W3OJIMHUIA M3MEPEHHBIX MApaMETPOB, HOMEP CJIOSl COOTBETCTBYET CETKE

Pa3HOCOB UCXOAHBIX JAHHBIX.

Omus 3D sections (Options/ 3D sections)

Jannass onuus IpenHa3HayeHa Ui TPEXMEPHOM  BHU3yalM3alud  pe3yJbTaTOB
uHTepnperanud mo npoduisaM. ITocie BeIOOpa maHHON ommuu mosiBisieTcss okHo 3D sections

viewer. ITanens HHCTPYMCHTOB OKHa COACPKUT CICAYIOIMIUEC KHOIIKH:

@ [IpenBapuTenbHbIN TPOCMOTP MEYATH
@ Bpamars 3D mozens
@ [lokazatb  rOpu3OHTANBHBIM  IUIAaH. [yOMHa mjgaHa  OT  MOBEPXHOCTH

o L2
YCTAHABJIMBACTCA B KHJIOMCTPAX B OKHC CIIpaBa b4 .

Elf I Haxatwe 3Toi KHONKHM yCTaHABIMBACT OJMHAKOBBIC MacIITa0Obl IJ1st BceX oceid. [1pu
9TOM, CIIpaBa MOSBJISETCS OKHO IMO3BOJIAIOIIEE 3a7aBaTh COOTHOIIEHHUE MacITaOoB
JUIST KQ)KJTOM OCH.

E <2 Hacrpoiika BepTukaibHON ocu Z

Oxkno 3D section viewer coiepHT TP BKIIAIKHU:

Bruagka Lines (puc. 45) npeaHa3HaueHa a1 peIaKTUPOBAHHMS KOOPIUWHAT Havyajla U KOHIA
npoduieil, a Takxke A yCTaHOBKU Ipoduiei, kotopele OynyT otoOpakatbes B 3D monenu. CrneBa
B OKHE PacHojoXeHa Tabiulla, colepikaias Ha3BaHUS Npoduiied, KOOpIUHATHl Hayala U KOHIIA.
Jns otobpaxenuss nmpodpwis Ha 3D momenu HEOOXOAWMO YCTaHOBUTH TalO4Ky B IOCIEAHEM
cronbue tabmuuel (V — visible). CrnpaBa oroOpaxaercs miaH npoduiieil. AKTUBHBIN Tpoduib
oToOpaxkaeTcs KpacHbIM IBETOM. MMeeTcst BO3SMOKHOCTh peJaKTUPOBAHUS CBOMCTB OCel, pelakTop
BBI3BIBACTCS MPAaBOM KHOMKOW Ml ¢ 3axaroi kiasuined Shift. ITogpobGHee o HacTpoiike

rapamMeTpoB ocel B pasaene Pepakrop oceit.




& 3D sections viewer,

e gpF [Er  w

[ Lines | () 30 View| [ aptions |

Line | % | v | x| w1
line1 ioaa22 1.0 443.0 1.0
line2 442.2 07 443.0 07
line3 442.2 0.4 443.0 0.4
line4 442.5 1.0 442.5 0z
lines 442.8 1.0 442.8 0.2

SEEEER

elles=]=

4422 4423 4424 4425 4428 4427 4428 44239 Y

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

Bxuanka 3D view (puc. 46) npenHa3nadena s mpocmotpa 3D mMomenu.

@ 3D sections viewer - EEX
@ & b= ‘il I |

B Lines (3 30 View | [ aptions |
21000
3000
440
65

10

Puc. 46 Oxno 3D section viewer, sknagka 3D view

Bkuanka Options (puc. 47) npeaHasHadeHa it HACTPOWKH TapaMeTPOB H300paKEeHHSL.

O6nacte Color scale mo3Bosster HacTpouTh TapameTpsl 3anuBku. KHomnka Palette Bei3piBaet
JIMAJIOTOBOE OKHO HAcTpPOWKW 3anuBKH (moapoOuee). Ob6mactes Color scale limits mo3somser
YCTaHOBUTh MHMHHMYM M MaKCHMyM JJIsS [IBETOBOM IIKaJbl B PY4YHYO WJIU BbIOpaTh

aBTOMAaTHYECKHI PEKUM ONIPCACIICHHUA ITPEACITIOB, YCTAHOBHUB COOTBCTCTBYIOLIYHO I'aJIOUKY.
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(& 3D sections viewer E]@
=@ g [ZF &]

{ Lines| (7 30 View [ Optons |

Color scale: Auis scales

|_ Palette &] |
[E— ——
Color scale linits A
Minimum |10 .
Maximum (1000

Automatic J

Puc. 47 Oxno 3D section viewer, Bxiagka Options

Ob6mactp AxiS scales mpenHasHaueHa sl YCTAaHOBKM —MaciuTaboB oceil. MacmiraObl

YCTAaHAaBJIIMBAOTCA TOJIBKO IIPU Ha’XKaToll KHOIIKE m’ Ha IMaHCJIM HHCTPYMCHTOB OKHaA.

BBenenue anpuopHoii MH(poOpManuu
Hamuuue ampuopHoit mHbopmanuu (JaHHBIX 10 CKBa)XMHAM) TO3BOJISICT 3HAYUTEIBHO
HOBBICUTH JIOCTOBEPHOCTb MOJY4YaeMbIX TI'€03JIEeKTpUUYecKUX paspe3oB. Ilporpamma «ZONDIP»
MMEEeT BCTPOEHHBIN MOYJIb, MO3BOJIAIONINN OTOOpakaTh apHOPHBIE JaHHBIE B IPa@UIECKOM BHJIC

Ha pa3pesax.

Co3oanue u 0obasnenue gaiina 1umonocuu U Kapomaxca
Jns co3manus ¢aiina JIUTONOTMM B TJABHOM MEHIO IPOrpaMMbl HEOOXOJMMO BBHIOpaTh
Options/Create/Edit borehole data. [TosiButcs nuanorosoe okao moayist Add borehole data (puc.
48).



o/
File Options
E*lg“l E+|E-| B R < blsf‘l@llw | N
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| ¢ |
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Puc. 48 JInanorosoe okHo co3manus daiina muromoruu Add borehole data.

Ilanens HHCTPYMCHTOB JHUAJIOTOBOT'O OKHA COACPIKUT CICAYIOUINEC KHOIIKU:

.’*‘ OTKpBITH (haiiin TUTOJIOTUU

(=] CoxpaHuTh (aiis JINTOI0run

B Co3zniaTh HOBYIO CKBAKUHY

E% VY 1anuTh CKBaXXUHY

B+ Jlo0aBUTH CIIOH B CKBaXKUHE
VY nanuTh CIOM B CKBaXKUHE

3arpy3uTh JaHHBIE KapoTaxa

IlepeiiTn k npenpIayIIe CKBaXKUHE

IlepeiiTu k mocienyrome CKBaXKuHe

|l&. t“ lW m

OOGHOBUTH OKHO ITPOPUCOBKH JTAHHBIX

OTCOpTHpOBaTI) CKBAKMHBI 110 KOOPAWHATE

T

BriOpaTh 11BET 3aIMBKH OKHA OTOOPaKCHHS CKBXKHH (B MPUMEPE — KPACHBIN ).

1

I[OHOJ'IHI/ITCJ'ILHBIC OIIIIHH

Takxe Ha IJIaBHOW MaHEIH PACIIOJJIOKCHBI OKHA 3aJaHHusA FOpI/I3OHTaJ'IBHOI71 KOOPAWHATBI

CKBaXXMHBI (ymaneHus ot Hadana nmpoduis) — horizontal position, u BeicotHo# oTMeTkn — Position




from surface. I'opusoHTanbHBIC U BEPTHKAIbHBIC KOOPAMHATHI CKBAKUH 3aJIAI0TCS B KUJIOMETpaXx.
[TycThie KBafpaTHbIE OKOIIKH MPEAHAa3HAUEHBI [T CO3aHus Habopa 3aJI1BOK.

Monynb conep uT JBa OCHOBHBIX OKHA. CiieBa pacronoxkeHo OKHO JaHHBIX, COJepKallee
Tabuiy co creayrmuMu crondnamu: N — mopsakoBwiii HOMEp ciiosi, H — MOIIHOCTH Cliosi B
MeTpax, Z — TIyOWHA TOJOMIBEI cliosi B MeTpax, C — Tun 3aimBKU. B mpaBoM OKHE MaHHBIC 1O

CKBa’>XMHaM 0To6pa>1<a10Tc;{ B Fpa(l)I/I‘ICCKOM BUJIC.

ar
,HJ'I?I Hadajla CO3JaHHusA (bafma JIMTOJIOTHH HCO6XO,I[I/IMO HaXaTb KHOIIKY -E_J Ha ITaHCIH

g+

uHcTpyMeHTOB. [Tocie yero B OkHe JaHHBIX MOSBUTCS HOBas Tabnuna. [Ipu momoiy KHOMKU
HEOOXOUMO 33JlaTh HY)XHOE YHCIO0 cioeB. Jlanee HeoOXOIuMO OTpeJaKTUPOBaTh TaOIHILY,
YCTaHOBUB 3HAYCHUSI MOIIHOCTHU WJIH TITYOMHBI MOJIOMIBBI KQXKIOTO U3 CIIOEB, a TAKXKE BLIOPATh THIT
3aJJMBKH B COOTBETCTBMH ¢ JuTojorueil. Jlmanor wHactpoiiku 3amuBku Pattern Color Editor
BBI3BIBACTCS JABOMHBIM Ha)KaTHEM JIEBOM KHONKH MbIK B ctoone C okHa maHHbIX (puc. 49). B
nporpaMMe mpejiaraeTcsi OoraTblii BBIOOP JHTONOTMYECKHX 3anmuBOK. B omuu Color moxHO

BbIOpaTh LIBET 3aJIUBKH.

Pattern Color Editor x|

Color... |
— Horizontal 0K
| | Vertical
> Diagonal Cancel
/7 Back Diagonal
IT Cross
2% Diagonal Cross
= hd

Puc. 49 OxHo penakTopa 3aJUBKU

=

[Tocne oxoH4YaHWS BBOJAA JAaHHBIX I0 CKBOXHHE HEOOXOJMMO Ha)XaTh KHOMKY | u
CKBa)XMHA TOSIBUTCA B rpadudeckoM okHe. [locie 3Toro HeoOX0IMMO 3a1aTh TOPU3OHTAIBHYIO U
BEPTUKAJIbHYI0 KOOPIMHATHI CKBOKMHBI Ha IMAHEIM HHCTPYMEHTOB B KHIJIOMETPAX, IOCIE Yero
CKBaXXMHa OyJleT n300pakaThCsl B COOTBETCTBUH CO CBOMMH KOOpAMHATaMH. B rpaduyeckom okHe
AKTHUBHAsI CKBOKUHA OTOOpaKaeTCs KPACHBIM IIBETOM.

s ynoOctBa paboThl € OOJBIIMM KOJIMYECTBOM CKBAXKMH B IPOrpaMMe HMeeTcs

BO3MOXHOCTb CO3daHU TMMAJIUTPHI. I[JBI CO3IaHUA TAJIUTPBI BBI6CpI/ITC HCOGXOIII/IMYIO 3aJINBKY B



ctonbie 3aMBoK OKHA JAaHHBIX, TOCIE YEro MIEJKHUTE MPABOW KHOMKOW MBIIIM B 00JacTu

3aJJUBOK HA TJIAaBHOM MaHenu mporpammbl. Takum myTeM MOKeT ObITh cO37aH Habop 3alMBOK,

KOTOPBIH 3aTeM MOXKET ObITh CoxpaHeH. [1Jis 3TOro HAKMHUTE KHOIIKY I “" u BeIOepute Save default

palette. CoxpaneHHblii HAOOp 3aJMBOK MOXKET OBITH HCIIONL30BaH IPH CO3JAaHHUU HOBOro (haiina
l b’
JTAHHBIX JINTOJIOTHH U KapoTaxa ( - Load default palette).

Oyukuust Set percent, poctynmHas OpU HaXXaTUHW KHOIKH l? npelHa3HayeHa s
W3MEHEHHUs MaciiTada oToOOpakeHUs JaHHBIX 110 CKBaXMHAM B rpadrueckoM BUJC.

[Tocne coxpanenus: (aiina maHHBIX OYIyT CO3/IaHBI HECKOJBKO (hailioB: *.Crt — mpoekt
MOJYJIsl, KOTOPBIM MOXKET ObITh 3arpykeH B mporpamme «ZONDMTID» u *.txt — daitna pis
KOKIOW CKBaXHHBI, MMEHAa COOTBETCTBYIOT TOpPHU3OHTAIbHON W BEPTUKAIBHOW KOOpAMHATE.

[MoxpobHuee o hopmare daiina mutonoruu cm. B [pwioxkennu 1.

Jlsis Toro, 4ToObI 100aBUTH JaHHBIC 0 CKBAXXMHAM HCIOJB3yHTe Komanay Options/Load
borehole data. [Tanubie o ckBaKMHAM OYIyT OTPaKaThCs KaK Ha F€0IJIEKTPHUECKOM pas3pese, TakK

U B obnactu pegakTopa moaenu (puc. 50).
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Puc. 50 OroOpaxkeHre AaHHBIX JIMTOJIOTMH Ha F€03IEKTPUUECKOM pa3pese (A) U peaakTope MoJenu

(B).

Takske MOTYyT OBITH J100aBJIEeHBI AaHHbIC KapoTaxka. s atoro B okae Add borehole data naxmure

KHOIIKY _I U BbIOEpHTE COOTBETCTBYIOHIMHA *.Crt ¢aitn. [laHHble KapoTaka MOTYT OBITbH

I[O68.BJ'ICHLI K YK€ HMEIOMIEHCS INTOJIOTNYECKOM KOJIOHKE.



Beeoenue zeonocuueckux zpanuy ([uanoz Set boundaries)

Juasor ycranoBku rpanui Set boundaries gocrynen B mento Options u mo3BoseT y4ecTh
[P HMHBEPCHH alpPUOPHYIO TEOJIOTHYECKY0 HH(popMmanuio. I[locie BbIOOpa MaHHOW BKIAIKH

MOABJIACTCA MCHIO, COACPIKAIICC CICAYIOINEC KHOIIKHA:

ﬂ Enable/Disable editing BximtounTh/OTKIIOYHTE PEXKUM PEIAKTHPOBAHHUS
boundaries mode TpaHHUII

Xl Add new boundary J106aBHTh HOBYIO TPAHUILY

S] Delete boundary VY 1aauTh BCe rPaHUIBI

E Save boundaries to file CoxpaHUTh TPaHUIIBI B (aiii

= Load boundaries from file 3arpy3uTh rpaHUIlbl U3 Qaiiia

BHenpenune anpruopHBIX T€0JOTHYECKUX TPAHUI] B OOPATHYIO 33/1aqy, SBIISICTCS BaKHEHIIINM
IPUEMOM TIOBBIIICHUS KAYeCTBa MHTEPIPETAIIUH. DTO C OJHONU CTOPOHBI MOBBIIIAET YCTOWYUBOCTh
3a/1aud, C JPYroil — yMeHbIIaeT 00JacTh SKBHUBAJICHTHOCTH M IIO3BOJIIET IOJYYUTH OoJee
BBIJICPXKAHHYIO CTPYKTYpYy. B Tex 00macTsix MOjenu, Tie mapaMeTpbl MajJodyBCTBUTECIBHBI — 3TO
MPAKTUYECKH STUHCTBEHHBIN CIIOCO0 MOIYYHTH IPUEMIIEMbII Pe3yIbTar.

Ilepen ycTaHOBKOW TPaHHIl PEKOMEHIYETCS BBIMOJHUTH WHBEPCHIO BBIOPAB BO BKIIAJIKE
Inversion oxna cBoiicTB mporpammel Tun uHBepcuu (Style) — Smooth u BritrounTh MOAOGOP IO
rnyouHam (ycTtaHoBMB ramodky B mose Thick/depth). TTogpobGHee o HacTpoiikax mapaMeTpoB

WHBEpCcUU B paznene OKHO CBOWCTB MTPOTPaMMBI.

Ha nomyuyeHHBIN TeosyieKTpudecKuil pa3pe3 ciieyeT HaHOCUTh I'PaHUIbl C YYETOM JAHHBIX
[0 CKBAKWHAM, WM MCXOZS W3 AIpPUOPHBIX NPEACTABIECHUN O CTPOEHUU HM3y4aeMOI'O Yy4acTKa.
YcTaHOBKA IpaHUI] OCYLLECTBIISIETCS IPU ITOMOIIN JIEBOW KHOIIKYM MBIIIH IIPH BKIIOYEHHOM PEKUME
pPeAAKTUPOBAaHUSl TPaHUL. 3aMbIKaHHE T'PAaHUIbl OCYLIECTBISETCS NpaBoil KHOMKOM Mbimu. [Ipu
HAHECEHUM TPaHUI] HE CIeAyeT MCIO0JIb30BaTh MHOIO Y3JI0B. JKenarenpbHO 4TOOBI TpaHUIIBI OBLIN
MaKCHMAaJbHO IIaJJKUMHU.

Ilocne HaHeceHWsT TpaHMIl ClEQyeT CHOBa 3allyCTUTh WHBEpPCHIO, KoTopass OyneT

BBITIOJTHATRCS ¢ YI€TOM 3aIaHHBIX IpaHull (puc. 500)
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Puc. 51 IlpumMep reodneKTprUECKOTo pa3pesa Mo pe3yyibraraM HHBepcun 0e3 yueta (A) u ¢ yueTom

(b) reonoruveckux rpaHuIl.

MoayJib coBMeCcTHOI uHTepnperaunu 1aHubIx B33 u MT (AMT, PMT)

30HAMPOBAHMI.

JanHbIil MOAyNb IpeIHAa3HAYEeH JJII COBMECTHOM MHTEpIpeTauuu NaHHbiXx BO3 u Takux
Monudukanuii yactoTHeIX 30HAMpoBaHuii, kak MT, AMT, PMT, CSAMT, CSRMT. Bce stu
MO (HUKAIIK PA3IMYAOTCS AUAMA30HOM HM3YYaeMbIX YacTOT M, COOTBETCTBEHHO TNIYOMHHOCTBIO.
Hwmxe Oyner ucronb30BaThesl TOIBKO abOpeBHaTypa caMoro TiyOMHHOTO M3 BceX MeToqoB — MT
30HIUPOBAHUS.

Mopaynp ocTyreH B riaBHOM MeHI0 mporpammbl Options/MT Data. B meHto mpocTymHel

CJIEIYIOIINE OMIINH:

Load MT data 3arpy3uts nanasie MT B popmate TXT (dopmar ¢aitna onucan Huxe).

Load MDF data 3arpy3uth (aiin nmanHeix B (opmare MDF, co3maBaemblii mporpammoit
ZondMT1D wmm ZondMT2D

Remove MT data VY nanute nanasie M T 30HIUpOBaHMIA.

Joint inversion CoBmecTtHas nHBepcus AaHHbIX BO3 u MT 30H1upoBanuii

Display MT plot [Toxazatp okHO rpadukoB MT KpuBBIX.

TekcroBblit ¢aitn MT maHHBIX JOHKEH COEPKATh CIEIYIOIINE 3HAUSHUS, 3alTMCaHHbIEC B CTPOKaX:
per — Habop mepruoaoB
app.res — COOTBETCTBYIONINE 3HAUSHHSI KAKYIIHXCSI CONPOTHBIICHHHA

pha — cooTBeTcTBYIOIINME 3HAUCHUS (DA3 UMIIeIAaHCA.

B okue rpapukoB MT kpuBsix MT Plot orobpaxarorcs TpapuKd KaKymIerocs

conpotuBiieHus u (a3l mmrnenanca (puc. 52). KpuBbIMH ¢ Kpy)KKaMH TOKa3aHbl W3MEpPEHHBIC




napaMeTphl, CIUIONIHBIMU JIMHUSIMH — TTOI00paHHBIC B PE3yJIbTaTe COBMECTHOW MHBepcuu. MiMeeTcst
BO3MOXHOCTb PEJAKTUPOBAHUSI CBOMCTB OCEH, PEJAKTOP BBI3bIBAECTCS MPABOW KHOIKOW MBIIIU C

sakaroi kinaBumien Shift. Ilogpo6Hee o HacTpoiike mapaMeTpoB Oceii B pasjaese PeaakTop ocei.
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Puc. 52 Oro6paxenune rpadguxoB MT kpuBsix. Pe3ynbraTsl cOBMECTHOM MHBEpCHU NaHHBIX BO3 1

CSRMT.

Menro Buffer nisi cpaBHeHust pe3yJibTaTOB HHBEPCHH

Mento Buffer rimaBHOro okHa mporpaMmel MO3BOJISIET CPABHUBATh PE3YJIbTaThl MHBEPCHH
JIaHHBIX, TTOJTYYEHHBIX C UCIOJIb30BAaHUE PA3IMYHBIX MapaMeTpoB. [locie pacuera nepBoit MoaenH,
3aiinute B MeHto Buffer u Bei6epure Model 1. B nosiBuBIEMcst AMAIOrOBOM OKHE MOXHO 33]1aTh
UMsI MOJIEJTH, OTpa)karollee, HalpruMep, UCIIOIb3yeMbI IPH HHBEPCHU TTapaMeTphl. TakuM 00pa3oMm,
MOJKET OBITh COXpaHEHO OT 1 10 5 Moene.

IToce coxpaHeHWss MOJEIW HANpPOTHB Hee TIOABUTCSA Tajouka. I[Ipy HakaTWhd Ha
COXpPAHEHHOK MOJIeb, TOSBIAETCA THAJIOrOBOE OKHO, KOTOPOE IMO3BOJIAET WM 3arpy3dTh
BBIOpAHHYIO MOJIENIb B KadecTBe Tekymiel (kHomka From Buffer), wim coxpanuths Tekyiryto
MOJIeNTb B KauecTBe BeIOpaHHo# (kHomka To Buffer).

Onmus Open B menwo Buffer otkpbiBaeT Bce coXxpaHEHHbIE MOJCTH ISl TEKYIIEH TOYKU

30HIUPOBAHUS B OJTHOM OKHE. (puc. 53)

Zond geophysical software
Saint-Petersburg 2001-2015



V¥ — smacth
¥ — standard

Puc. 53 /IBe Moaenu 17151 OJTHON TOYKH 30HAUPOBAHUS, OTKPHITHIC B OJTHOM OKHE.

Hacrtpoiika rpajpuyeckux 00beKTOB

J{uajior HAaCTPOMKYU NAJIUTPbI
Jluanor mnpeaHa3HadyeH Uil HACTPOWKM MaIUTPbl OOBEKTa IMPOrpaMMbl U BBI3bIBACTCSA

kHomkoit Palette (Puc. 54). /Iuanor mo3BossieT BHIOPATh OJHY U3 HATUTP [0 YMOJIYAHUIO (IpsAMast U
oOpaTHas pagyru, OTTEHKM CEpOro M T.A.) WIM CO3/JaTh IOJb30BATENbCKYIO IIKaly. Jlis
no0aBiieHns1 OeryHKa Ha IIKale MCHOIb3yHTe MPaByK KHOIKY MbIIH ¢ Haxatoi kiaBumiei Ctrl.
Jlnst Toro uToOBl yAanuTh OETYHOK HcHonb3yiite kinaBuiny Delete. Takike MOXHO COXpaHUTh
10JIb30BATEIBCKYIO MATUTPY, UCIIOJIBb3Ysl KHOIIKY H 3arpy3uTh YK€ UMEIOUIYIOCS, UCIIOIb3Ys
KHOTIKY &,

Colorpalette @

Standart

Al BT EEEEEN-

Puc. 54 JInanor HaCTpOWKH MapaMeTpOB MAIUTPBI.




Penpakrop ocei
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Puc. 55 OxHo pemakTopa oceit

PenaxTop mpenHazHaueH JUlsl HAaCTPOWKHM rpauyecKux M MacIITaOHBIX MapamMeTpoB OCEH.
Ero MOXHO BBI3BaTh MIETYKOM IIPaBOM KHONKH MBIIHM C HaxkaTod kimasumed SHIFT wHa
uHTepecyromieil ocu. [Ipu 3TOM NOSBISETCS BCIUIBIBAIOIIEE MEHIO C JIByMsl IyHKTamu: Options u
default. TlepBblii BbI3bIBaCT qHMANOr, BTOPOW YCTAaHABJIMBACT 3HAYCHUS PABHBIMH 3HAUCHUSM I10
YMOJIYaHHUIO.

[lepBas Briagka auagora Scales comepKUT OMIMK CBSI3aHHBIC C HACTPOMKOW MacCIITaOHBIX
apaMeTpoB OCH.
Onmus Auto ykasepiBaeT IporpaMme, KakuM oOpa3oM ONpeneNsieTcs MUHUMYM U MakCUMyM OCH.
Ecin onuust BKIIOYEHA, IPEJEIbl OCH HAXOAATCA aBTOMaTHYECKH, HHAYE 3aJal0TCS II0JIb30BaTEIEM B
obnactax Minimum u Maximum.
Omnmus Visible mo3Bossier moka3aTh/CKpbITh BEIOPAHHYIO OCh.
Omnuus Inverted onpenenseT OpUSHTAIIHIO OCH.
Knonka Increment change Bei3biBaeT quanor 3aqaHusl [ara METOK OCH.
Omnuus Logarithmic ycranaBimmBaer Macmtad ocH - JOrapuMUYECKUil WK JWHEHHBIA. B ciaydae
3HAKOIIEPEMEHHOW OCH CJICAYET JOMOJHUTEIBHO UCTIONB30BaTh omiuu obactu LinLog options.
Onuust Base onpenensier ocHoBanue noraprudma st sorapuMUdecKon OCH.
Ob6nacte LinLog options comepkuT onmmu, NpeAHA3HAYCHHBIC MU HACTPOWKU JIMHEHHO-
JOrapu(pMHUECKOH  OCH. JluneltHo-norapugmMuyeckii Macimtad MO3BOJSET MPEACTABIATDH

3HAKOIIEPEMCHHBIC WJIK HOJIb COACPKAIIUC TaHHBIC B J'IOl"apI/I(bMI/I‘—IeCKOM Maciraoe.



Omuuss Dec Shift  ycranaBmuBaer oTctynm (B JorapuMHYECKHX JEKaJgax) OTHOCHTEIBHO
MaKCHUMaJIbHOTO 10 MOAYIIIO Tpezesia OCH 10 Hyis. MUHUManbHas (MIpeaHysieBas) IeKaaa UMeeT
JUHEHHBIN MacITald, OCTaIbHBIC JIOTApU(PMUYECKUM.

Onmust Min dec 3anmaet u GukcupyeT 3HaAYCHHE MUHUMAIBHOM (MPEIHYICBOMN) IEKAIbI, €CIIH OIIIHS
BKJTIOYEHA.

Onmust Rounded limits ykassiBaeT mporpamme, HYKHO JIH OKPYIJIATh 3HAYCHHS MHUHUMYyMa M
MaKCHUMyMa OCH.

Oo6xactu Minimum u Maximum coaep:kat Habop OIIHIA IO HACTPOUKE MPEIEIIOB OCEHl.

Onmust Auto ompenensier, KakuM 0Opa3oM OIpenenseTcs IMpeaesl OCH - aBTOMAaTHYECKH WIIH
3amaetcs kHomnkoit Change.

Omnuus Offset ycranaBiauBaeT MpPOLEHTHBIA CIABHT MpeAeia OCH OTHOCHTEIBHO €ro (haKTHYECKOro

3HaA4YCHUsI.

Bknanka Title cogep:kut omniuu cBS3aHHbBIE C HACTPOMKOM 3aroj0BKa OCH.
Bknanka Style:
Omnuus Title onpepensier TeKCT 3arooBKa OCH.
Omnuus Angle ompezensier yroiy moBopoTa TEKCTa 3arojoBKa OCH.
Omuust Size ompenenser OTCTYN TeKcTa 3aroioBka ocu. [Ipu 3amaHHOM 0 OTCTYN HaXOAUTHCS
ABTOMAaTHYECKHU.
Omuus Visible mo3Bomsiet moka3aTh/CKpbITh 3ar0JIOBOK OCH.
Bxnanka Text:
Knomnka Font BeI3bIBaeT quanor HaCTPOMKHU mpudTa JUIst 3arojJoBKa OCH.
Knonka Outline BeI3bIBaeT quanor HACTPOWKHU JTMHUI 00BOJIKM OYKB 3arojoBKa OCH.
Omuust Inter-char spacing ycranaBniBaeT MexOyKBEHHOE PAaCcCTOSIHUE ISl TEKCTa 3ar0JIOBKa OCH.
Knomka Gradient BeI3bIBaeT 1Uaior HACTPOMKH IPaJIMSHTHON 3aJTUBKH ISl TEKCTA 3ar0JIOBKA OCH.
Onuus Outline gradient ykaseiBaet, Kyaa NPUMEHUTH T'PAIUCHTHYIO 3aJMBKY TEKCTAa: HA JIMHUU
00BOJIKM WJIM BHYTpEHHEH 06acTu OyKB.
Knonka Shadow BbI3bIBaeT AMANOr HACTPOWKM BHEIIHErO0 BHAA TEHH MAJaromiell OT TEKCTa

3arojioBkKa OCH.

Bruaaka Labels comepxut onmuu cBsi3aHHBIE ¢ HACTPOHKO# MOAMUCEH OCH.
Bxanka Style:
Omnnus Visible mo3Bosnsiet moka3aTsh/CKpBITH MOIKMCH OCH.
Omnrmst Multiline ucronb3yetces A1t 3aAaHNs MHOTOCTPOYHBIX TTOAMUCEH OCH.

Omnuus Round first okpyrisier nepByro NOANUCH OCH.



Omnuus Label on axis youpaer moamnucu BeIXOASIIHME 32 MPECIIbl OCH.

Omnmust Alternate paccraBiseT MoAMKUCH OCH B JBa psjia.

Omuust  Size onpenmenser orcryn mnoimuced ocu. [lpum 3amanHoM 0 OTCTYn HaxOAUTHCS
ABTOMATHYECKH.

Omnuust Angle ompenensier yroy NoBopoTa TEKCTa MOANUCEH OCH.

Ommust Min separation % 3amaeT MUHUMAaJIBHOE TPOLIEHTHOE PACCTOSIHUE MEXK/Y TTOAMHCIMH.
Bxmagka Text:

Knomnka Font Be3biBaeT quanor HaCTpOWKH mpudTa AJis MOANUCe OCH.

Knomka Outline Bei3pIBaeT quanor HaCTPOMKK JTHHUI 00BOIKM OYKB MOJIUCEH OCH.

Omuust Inter-char spacing ycranaBiuBaeT MeKOYKBEHHOE PACCTOSIHUE JJIsl TEKCTa MOANUCEH OCH.
Knonka Gradient Bbi3bIBaeT qUanor HACTPOWKU rPaJAUCHTHOM 3aJIUBKH JJIsI TEKCTA MOAIKICEH OCH.
Omnmust Outline gradient ykaseiBaeT, rjie OyAeT MCHOJIB30BATHCSA TPAJIMCHTHAS 3aJMBKa TEKCTa. Ha
JMHUSAX 0OBOJKY WM BHYTPEHHEH 00J1acTH OYKB.

Knonka Shadow BeI3bIBaeT AMANOr HACTPOWKHM BHEUIHEr0 BHAA TEHH MAJAIOIIeld OT TEKCTa

HOIIUCEN OCH.

Briaaka Ticks cogepskuT Omiuu CBSI3aHHbBIC ¢ HACTPOMKOW TJTABHBIX METOK OCH.
KHornka AXIS BbI3bIBACT JHAIOT HACTPOUKHU JIMHUH OCH.
Knornka Grid BeI3bIBacT AUANOT HACTPONKH JIMHHUN CETKH TJIABHBIX METOK OCH.
Knomka TickS BbI3bIBaeT auaor HACTPOWKU JIMHHUKA TJIABHBIX BHEHNIHMX MeTOK ocu. Omiust Len
YCTaHaBIMBAET UX JJIMHY.
KHomnka Inner BbI3pIBaeT AMANoOr HaCTPOWKM JMHUHN TJIaBHBIX BHYTPEHHUX MeTOK ocu. Ommms Len
yYCTaHaBIUBAECT UX JJIMHY.
Omust Centered — eHTpHUPYeET CETKY METOK OCH.
Onuust At labels only ykassiBaer mporpamme pucoBaTh TJIaBHbIE METKH TOJBKO TPH HATHYUH
ITOATNCH Ha OCH.

Bxutagka Minor cofepuT OMuK CBSI3aHHbBIC C HACTPOHKON MPOMEKYTOYHBIX METOK OCH.
Knornka Grid BeI3bIBacT AMAIOT HACTPONKH JTMHHUN CETKH MPOMEKYTOUHBIX METOK OCH.
Knomka Ticks BbI3bIBaeT 1uaior HACTPOMKH JMHUA MPOMEKYTOUHBIX BHEITHUX METOK ocH. Ormius
Length ycranaBnuBaer ux JUIMHY.
Knomka MiNor BeI3bIBaeT AMAIOT HACTPOWKHM JIMHUI OCHOBHBIX BHYTPEHHUX MeTOK ocu. Ommus Len
YCTaHaBIUBAET UX JJIMHY.
Omnmust Count yctaHaBIMBAeT KOJIMYECTBO BTOPOCTETIEHHBIX METOK MEXKTy TJIABHBIMHU.

Bkiagka PoSition cofiep kuT oMUY OMpeIeisioIue pa3Mepbl U MOJT0KEHHE OCH.



Onuust Position % ycraHaBiMBaeT CMENICHWE OCH Ha rpade OTHOCUTEIBHO CTaHIAPTHOTO
NOJIOKEHHs (B MPOIIEHTaX OT pa3Mepa rpada WM eIUHHIAX KpaHa, B 3aBUCUMOCTH OT 3HAYCHUS
BeIOpanHoro ommueir Units).

Ommus Start % ycranaBiawBaeT CMEINICHHE Hadajda OCH Ha rpade OTHOCHUTEIBHO CTaHIApTHOTO
NOJIOXKEHHUS (B MIPOLIEHTAX OT pa3Mmepa rpada).

Onuus End % ycraHaBiMBaeT cMellleHHE KOHIIA OCH Ha Tpad)e OTHOCHUTEIBHO CTaHIAPTHOIO

MOJIOXKEHUS (B MIPOIIEHTAX OT pa3mepa rpada).

Penakrop Jierenanbl 1jsi rpa)ukoB

x

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

Legend Style:  Automatic ﬂ

[~ Inverted Text Stle:  # and Yalue ﬂ

[~ Eont Series Colar Yert, Spacing: |0 ﬂ
R adio buttons ﬂ Dividing Lines... —

Puc. 56 OkHo nerenpl i rpaguKoOB

Penakrop mpemHasHaueH Ui HACTPOWKM BHEUTHETO BUA TPaHUKOB W JIETCHIIBI K HUM. Ero
MO>KHO BBI3BATh IIETYKOM TIPABOM KHOIKU MBIIHN ¢ Hakaroi kiaBumeit SHIFT Ha nerenae crpasa
OT rpaduka.
[Tpu 5TOM MOSBISETCS BCILTBIBAIOIIEE MEHIO ¢ HAOOPOM BKIIAIOK.
Bknanka Style mo3Bossier HaCTpOWTh CTHIIL OTOOpaKEHUsI JIET€HbI, BHIOpAaTh (hopMar MOIIHCH
JAHHBIX K JIETSHJIe, 0TOOPa3UTh TPAHUIIBI MEXKTY TTOITUCSIMH B JISTCHJIE U T.]I.
Bkiagke Position mo3Bossier BBIOpaTh MECTO PACIONOKEHHS JICTEHIbl OTHOCHTENBHO IIIaHa
rpauKoB.
Brutagka Symbols 3agaet mapameTpbl 0TOOpaXeHUs CAMBOJIOB JICTCH/TBI.
Bknanaka Title 3amaer Ha3BaHue JIereH/IBI U IO3BOJIIET HACTPOUTD €ro popmar.
Bxnanka Text mo3BosisieT HaCTpOuTh GOpMaT MOAMKCEH B JIETEH/IE.
Briagku Format, Gradient m  Shadow cozaepikat HacTpOHKH OKHA JIET€HIbI, €r0 TPaJueHTHOM

3aJIMBKHN U TCHU.



PenakTop nadopa rpadpukosn

Graphics setup |
— Palette
Shyle Ilnterpnlate TI
Min color

™ Line I- TI 1/3 color

¥ Painter |_| 'I 213 color N~

™ Border I- vI Max color o~

Optionz | Drefault | Cloze

Puc. 57 Oxno pengakTopa Habopa rpadukoB

Penaxrop mpenHa3HaueH I HACTPOMKH IIBETOBOM IMOCIIEIOBATEILHOCTH HaOOpa rpaduKoB.
Omnuus Style ycranaBiuBaeT aropuT™ 3a1aHusl [IBETOBOM MATUTPBI 151 TpadUKOB.

IIpu BBIOOpe 3Hauenus Interpolate wucmonb3yercss HWHTEPHONANMOHHAS — MATUTPa,
MOCTPOCHHAsS C MCIOJB30BAaHUEM IIBETOB 3aIaHHBIX B omiusx: min color, 1/3 color, 2/3 color u max
color. 3nayenue CONSt ycraHaBIMBAaeT OJMHAKOBOE 3HAa4YeHWe IBeTa (omius COlor) mis Bcex
rpadukoB. 3HaueHue random 3agaet ciaydaiHbie [[BETa BCeM rpadukam

Omnrwmst Line mo3BosisieT 3aaTh ONPeIeIeHHBIN 1IBET /IS COSAMHUTEILHBIX TUHHUIA rPpad)uKOB.
[Ipu OTKITIOYCHHOM OMIIMK MCIIONB3YETCS I[BET U3 MAIUTPhI, MHAYE UCIONb3yeTCs 3aaaHHoe B Line
3HAYEHHE IIBETA.

Omnmus Pointer mo3BossieT 3a1aTh ONPEICICHHBIN [BET /IS 3aJIMBKH yKa3aresieil rpapuKoB.
[Ipr OTKJIFOYEHHOW OMIIMK HCIOJB3YETCS IBET M3 MAIUTPhI, MHAYE MCIIOJb3YETCsA 3aJaHHOE B
Pointer 3nauenue nsera.

Omnuus Border mo3sossier 3a1ath onpeieieHHbli 1BET ik OOBOJKHU yKa3areseil rpaguKoB.
ITpu OTKITFOYEHHOM OIIMU UCIIOB3YETCS IIBET U3 MAIUTPBI, HHAYE HCIIOb3YyeTCs 3aaanHoe B Border
3HAYEHHE [IBETA.

Knomka Options BeI3bIBAaCT JUAIOT HACTPOIMKHU rpaduka.

Kuomka Default ycranaBnuBaeT HaCTpOHKHU rpadKOB paBHBIMH 3HAUECHHUSIM 110 YMOIYAHHUIO.



Penaxkrop rpajguxka
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Barder..— Outline. .. ¥ Color Each line
Color... [N Shadow... [ Dark 2D
Pattern... Lire Mode: I (Bl )3
B Zisis [ Clickable
e Height 30: [0 =

Puc. 58 Oxno penaktopa rpaduxa

PeHaKTOp npeaHa3Ha4YCH JIsd HaCTpOﬁKH BHCIIHCIO BHOA Fpa(bI/IKa. Ero MoXHO BBI3BaTh

IISTYKOM MPaBOH KHOIIKHM MBIIIY ¢ Hakator kiasuiier SHIFT Ha rpaduke.

Brutagka Format comepxuT HacTpOWKH COETMHHUTENBHBIX JIMHUHA rpaduka.

Kuomka Border BbI3piBacT Iuaior HACTPOMKH MMapaMEeTPOB COCTHHUTEIBHBIX JTHHUM
rpaduxa.

Kuomnka Color BeI3bIBacT quanor BIOOpa 1BeTa rpaduka.

Knomnka Pattern BeI3pIBaeT 1uaaor BIOOpa MapaMeTpOB 3AIMBKU rpaduka.

Kuomka Outline BbI3bIBaeT auasor HACTPONKH MapaMETPOB OOBOJKH COEIHHHTEIbHBIX
JVHUU TpaduKa.

Knonka Shadow BeI3biBaeT auaior HaCTPOWKK BHEIITHETO BH/Ia TEHU MMajarolnei ot rpaduka.

Bknanka Point comepkut HacTpoiiku ykaszartenei rpaduka.

Omnuus Visible mo3Bosnsier mokazaTs/CKpbITh yKa3atenu rpaduka.

Omnuus Style ycranaBnuBaer hopmy ykazaTers.

Omnrmst Width 3amaer mupuny ykasaresst B €AMHAIIAX YKPaHa.

Omnuus Height 3agaet BeICOTY yKka3aTens B €IMHHIIAX YKpaHa.

Omuus Inflate margins ompenensier, Oyner nm yBenu4mMBaThCs pa3Mep M300paKCHUS B

COOTBETCTBUH C Pa3MEPOM yKa3aTeleH.



Knomnka Pattern Bei3piBaeT 1uanor BbIOOpa nmapaMeTpoB 3aIMBKH yKa3aTels.

Krnomnka Border BeI3siBaeT Auaior HaCTPOUKH apaMeTPOB OOBOIAIICH JTMHAN YKa3aTels.

Knomnka Gradient BeI3pIBaeT AMaaor HACTPOWKH I'PaJMEHTHOMN 3aIMBKH yKa3aTeICH.

Bxutagka Marks comepuT HacTpOWKH MONKICEH K yKa3aTessiM rpaduka.

Brutazxka Style.

Omnmus Visible mo3Bossier moka3arh/CKphITh MOAMKMCH K yKa3aTeasM rpaduka.

Onmuss Draw every mo3BojsieT pHcOBaTh KaXKIyl0 BTOPYIO, TPEThIO M T.A. MOAMNKHCH B
3aBHCUMOCTH OT BHIOPAHHOTO 3HAYCHHUSI.

Omnuust Angle onpenensier yroy NoBopoTa TEKCTa MOANUCEH K YKa3aTeIIsIM.

Onuus Clipped ycranaBiuBaer, ClieyeT JM PUCOBATh MOMINKMCh K YKa3aTero, €CId OHa
BBIXOJIUT 32 00J1acTh rpada.

Bxnanka Arrows ciyXuT Juisi HACTPOWKHM BHEIIHETO BHJA CTPEJIKM MAYIIEH OT HMOJIMUCU K
yKazarento.

Knormka Border Boi3bIBaeT 1uaior HACTPOHKH MapaMeTPOB JIHHUN CTPEIIKH.

Kuomka Pointer BeI3piBaeT auanor HACTPOWKH (OPMBI HAKOHEYHHUKA CTPEIKH (OIMIIUH
BKJIaku Point).

Omnuus Length 3agaeT iMHy cTpenKH.

Omnuus Distance 3amaet paccTosiHue MEXIY HAKOHEYHUKOM CTPEIIKU M yKa3arelieM rpaduka.

Omnuus Arrow head ompenenser BHEIIHUI B/ HAKOHEYHHKA CTpeakd. NONe HCmoib3yercs
HAKOHEYHMK 3aJ[aHHbIA KHOMKOH Pointer. Line — ucmonb3yeTcs Kiaccudeckas TOHKas CTpeliKa.
Solid — ucronb3yeTcst Kimaccuyeckast TOJICTast CTPesIKa.

Omust Size 3aaet pa3Mep HAKOHEUHHKA, €CITH UCTIOB3YeTCsl KJIaCCHYeCcKast CTPEIKa.

Bknaaka Format coxepxut rpaduueckue HACTPOMKH I paMKH BOKPYT MHOIIMHCH K
yKazareno.

Kuormka Color BeI3siBaeT auanor BIOOpa IBETa 33 JHETO (pOHA PAMKH.

Knonka Frame BbI3bIBaeT 11ajaor HACTPOUKH JIMHUU PaMKH.

Knomnka Pattern Bei3siBaeT 1uasior BeIOOpa napaMeTpoB 3aJIMBKU 3aJJHETO (POHA PAMKH.

Omnmus Bevel 3agaet ctunb pamMku: 00bIYHAS, TPUTIOIHSATAS WK TIOTPY)KEHHAS.

Omnuus Size 3aaeT ypoBeHb MOJHATHUS WIH TOTPYKEHHS PAMKH.

Omnmus Size mo3BossieT 0TOOpaXKkaTh PaAMKY € 3aKPYTJICHHBIMH YTIIAMH.

Onmuu Transparent u Transparency 3agaroT cTeneHb IPO3pavyHOCTH PaAMKH.
Brutagka Text:
Knomka FONt BeI3BpIBaeT MHagor HACTPOUKH MIpudTa 715 TOAMKMCEH yKa3aTene.
Kuomka Outline Bei3pIBaeT quanor HaCTPOMKK JTMHUA 0OBOIKU OYKB MOAMUCEH

yKa3aTeJeu.



Onmust Inter-char spacing ycraHaBiuBaeT MEXOYKBEHHOE pACCTOSHHUE Ui TEKCTa IOAMUCEH
yKa3areJieu.
Knonka Gradient BeI3pIBacT AUANOr HACTPOMKH TIPAAMEHTHON 3alUBKH JUIS TEKCTa ITOAMUCEH
yKa3aTeseu.
Omnmust Outline gradient ykaspiBaeT, ryie OyAeT MCHOJIb30BATHCS TPAJUCHTHAS 3aJMBKA TEKCTa. Ha
JUHUSAX 00BOJKY WM BHYTpEHHEH o0sacTtu OyKB.
Knonka Shadow BbI3bIBacT auanor HACTPOMKH BHEIIHErO BHAAa TEHH MAJalOlIe OT TEKCTa
MOJIMCEN yKa3aTeleu.

Bknanka Gradient comepKuT HacTpONMKM TPAJUEHTHOH 3alMBKH JUIS PaMOK BOKPYT
MOAMMCEN K yKa3aTelsIM.

Bxkianka Shadow copepuT HACTPOWKH BHEIIHETO BHAa TEHH MAJAroOIIEii OT paMOK BOKPYT

MOJIIMCEN K yKa3aTesIM.

Jluajior npeaBapuTeabHOro npocmorpa nevyaru (Print preview)

Jluanor mnpeaBapUTENbHOTO IMPOCMOTpPAa I€YaTH MOXKET OBITh BBI3BAH B TJIABHOM MEHIO
nporpammbl File/Print preview. Takxe OH JOCTYIEH HO JBOHHOMY IIETYKY MBIIIM B 00JNACTH
mr00oro o0bekTa mporpammel. [Ipu oOparieHnn K JUaiory B TIITaBHOM MEHIO JIOCTYITHO JBE OIIIUU:

Omnuus Station npenHa3HadeHa JUis IEYaTH KPUBBIX 30HAMPOBAHUS U MOJEIH Ul TEKYIIeH
cranuuu (puc. 59). Ilapamerpsl Mozmenn oToOpaxkaroTcs B BUAE TaOJMIIBL., COAEpIKalleld HOMeEp,

3HAYCHHUC YACIBbHOI'O0 COIIPOTHUBJICHUSA, MOIITHOCTDH U I‘J'Iy'6I/IHy 3aJICTaHus BCpXHeﬁ KpOMKHU CJIOA.

) Print preview =13l

Piinter, Adabs PDF Bl | Bint | Gam | T ||

station10
ERR = 0.1
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1 49.32 3.0z 0/391

2 84,67 10,12 3.02

3 7.02 22.27 13.13

4 251.05 35.40

station10, %:1100, ¥:0.01, 2:391

Puc. 59 Okno Print preview/Station

Omust Section mpeaHa3HaveHa /TS TIEYaTH Te0dIEKTpHYEecKoro paspesa (puc. 60).
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Piinter: Adobe PDF = sewn | Biint | Save | Close I‘

station10, %:1100, ¥:0.01, 2:391

Puc. 60 Okno Print preview/Section
Jlnst mepeMenieHns: 00beKTa MeyaTH 10 JIMCTY UCTIONIb3YHUTE JICBYIO KHOIIKY MBIIIIH.
B rnaBHOM MeHr0 okHa Print Preview pacroioskeHbl CieayoIne KHOKH

Frinter: HP Officejet 7000 ES09a Senes [2] -
- BBIOOp IpuHTEpa JUIs evatd. B oTkphiBaromemcst

MCHIO MOXKHO BBI6paTI> OIWH U3 HACTPOCHHBIX ITPUHTCPOB.

Setup...
- KHOIIKA HACTPOMKH 1evyaTu. B oTKphIBaromeMcsi OKHEe MOXHO BBIOpaTh
pa3mep U OpHEeHTAINI0 OyMaru, CBOMCTBA MeYaTH, KOJIMUYECTBO CTPAHUI] Ha JIUCTE U APYTHE

napameTphl.

FErint
4 - C IOMOIIBKO 3TON KHOIIKH, ITOCJIC UBMCHCHU A HCO6XOI[I/IMLIX nmapamMeTpoOB,

MO>KHO OTIIPABUTh PUCYHOK HA I1€YaTh.

Save . .
- coxpanenue B bitmap files.

Cloze

- 3aKpbITHE OKHa Print preview.

KBaznpaTtel B BepxHel yacTH JMCTa MpeIHa3HAYeHbl JUIS Medared, ITaMIIOB WU 3MOJieM
komrnanuu. lllenkHuTe MpaBol KHOMKOW MBIIIM MO KBaJApaTy W B MOSBUBIIEMCS OKHE BBIOEpUTE
pacTpoBoe H300pakeHHE, KOTOpPOe HEOOXOJAMMO BCTaBHTh. Pa3Mephl KBaapara MOTYT OBITh
M3MEHEHBI IPU TTOMOIIY MBIIIIH.

B HimkHel yacTu JHcTa pacnosnoxeHa pegaktupyemas tabauna. s Toro, 4Todsl 100aBUTH

TCKCT HAXXMUTC npaBoﬁ KHOIIKOW MBIIIK B 00JacTH Ta6J'II/II_U:I U B IIOABHUBIICMCs OKHEC Ha6CpI/ITe




HEOOXOAMMBIN TeKCT. Takke MOKHO COXpaHUTh Bce KomMmeHTapuu B table files ¢ momompio HaxaTus

']
Ha KHOIIKY H , WIIN 3arpy3UTh YK€ COXPaHEHHbIC HAIIUCH, HA)KAB HA KHOIIKY .




IIpuio:xkenue 1. @opmat ¢aiiiia TaHHBIX JUTOJOTHH

Jlutosiornyeckue KOJOHKM XpaHATCs B (Qailnax ompeneneHHoro ¢opmata. IlepBeiii Tumm
¢ailnoB ¢ pacmupeHueM tXt — 310 COOCTBEHHO JTUTOJIOTHYECKUE TaHHBIE.

Ilpn co3manuu aiina ¢ JIUTONIOrHUECKOM HHGpOpPMALUed  HCHONb3YeTCs Clexyromias
CTpYyKTYypa ¢aiina:

[TepBast KOIOHKA COAEPKUT MIYOUHY (OT MOBEPXHOCTH 3€MJIN) JINTOJIOTUYECKOTO TOPU30HTA.
Bropyto KOJOHKY cieayeT 3aloigHMTh HyJasMH. TpeTuil crtonber] LBET cl0s Ha JIMTOJOTHMYECKOH
KOJIOHKE. YeTBepThIii CTONIOEI THIT Kpania Ha JTUTOJIOTUYECKON KOJIOHKE.

Huxe npuBeneH crnucok W3 MHEpBbIX 23 KpammoB, KOTOPHIE MOYKHO HCIOJIb30BaTh, IpU

CO31aHHUHN JINTOJIOTUYECKON KOJTOHKH.

B3 o
N S et
e eteees B
L FESSEES B

Hwxe npuBenen npumep ¢aiiia TUTOIOTHYECKUX JaHHBIX.

01013 Kposnus 1 cios
41013 INomommsa 1 cios
41019 Kposmus 2 ciost
1110 19 INonmomurBa 2 cnos
1110 27 Kposns 3 cnost
16 10 27 ITogomBa 3 cnos

Bropoii Tun daitnos (paciupenue *.Crt) — ynpapiusironuii Gpaiii, yKa3bIBalOIINil THIT JaHHBIX
u crnocod oroOpaxenus. [lanee cienyer ommcanue cTpyktypel daiina CRT s orobpakeHus

JIATOJIOTMYCCKUX JAHHBIX JJIS IIPOU3BOJBHOI'0 KOJIMYCCTBA CKBAXKUH.

2280.txt [lepBas cTpoka - ums ¢aiina ¢ JaHHBIMU KapoTaxka WU JINTOJIOTUN
ckB2280 Bropas crpoka - [lonnuck ckBakuHbl (OyIeT 0TOOpakaThCsl HA CKBAXKHUHE)
182210100 TpeTbs cTpOKa CONEPIKUT YIPaBIISIOIINE TapaMeTPHI -

3anuce 18 — koopuHATa CKBOXKMHBI HA TIpOQUIIE.
2 - mmpuHa U300paxkeHus (B MPOICHTAaX OT UIMHBI poduiis, 00brano 1 - 20).
2 - Tan oToOpaXkeHus naHHbIX 0 - 3.

0 - kapomascuvie dannvie (6 ude epaghuxa);



1 - kapomaoicnvle Oannvle (UHMEPNOIAYUOHHASA YBEMOBASl KOJIOHKA) Olsl OMOOpadceHus OaHHbIX
UCNONB3YEeMCsl Y8emo8as WKALA paspesd;

2 - UMON0SUHECKAs KOIOHKA,

3 - kapomasicHvie OanHble (Y6emHAs KOJIOHKA) ysema omoopajicaemvlix OAHHLIX COOMBENCmMEYIm
wiKane mooenu, yeem Ha KOJIOHKe 8blOUpAemcs 8 COOMBEMCMBUY CO 3HAYEHUEM Y8emo8ol WKANb
MOOENU,

1 - [TapameTp HOPMHUPOBKH JAHHBIX KapOTKHBIX quarpamm 0 - 2

0,1 — 022 6cex danHbIX UCNOIBL3YEMCA OOWULE MUHUMYM U MAKCUMYM;

1,2 - gviuecms u3 KaMicOOU KAPOMA’CHOU OUACPAMMYL ee ChedHee 3HAUeHUe,

0 - Munekc merona KapoTaxka (eciu HEeoOXOAUMO OTOOpakaTh OJHOBPEMEHHO HECKOJBKO THIIOB
KapoTaXka, CJIeyeT BBECTH HMHIEKCHI JUIs Kaxaoro u3 MerogoB) 0 — n-1, rme N — KOJIMYECTBO
METO/IOB.

1 - IIer rpacduka

0 - MacmTab nanHbIxX Jorapudmudeckuii 0, TuHeHHbIN 1.

0- BepTI/IKaJ'IBHOC CMCIICHUEC CKBA>XWHBI OTHOCUTCIIBHO 3eMHOM ITIOBCPXHOCTH.

3246.txt OTHUCaHUE CJIENYIONEH CKBAXUHBI Ha IPOQuIIe
ckB3246
1022210100



