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Ha3navyeHnue ¥ BO3MOXKHOCTH IPOrPAMMBbI

[Iporpamma «ZONDRES2D» npennasHaueHa st 2.5-MEpHOMl UHTepHpeTanuu
PO(UITBHBIX TAaHHBIX AIEKTPOTOMOTpApHH METOJIOM CONTPOTHBIICHHH, BEI3BAHHOH MOJIIPU3AINN
U MeToja 3apsana. YAoOHbIM uHTepdelc M HIMPOKHE BO3MOXKHOCTH IPEACTABICHUS JAHHBIX
MIO3BOJISIFOT MAKCUMAJIBHO 3(PPEKTUBHO PEIIUTh NOCTABICHHYIO [€OJIOTHYECKYIO 3a/1ady.

[Ipu pemrenun npsMoil U 0OpaTHOM 3aJaud  HMCHOJB3YETCS MaTeMaTHMUECKU ammapar
METO/1a KOHEYHBIX 3JIEMEHTOB, JAIOLIMNA JIydlllMe pe3yJabTaTbl MO0 CPAaBHEHUIO C CETOYHBIMU
metoaamu [Dey&Morrison, 1979; Lowry, 1989].

[Ipn MonenupoBaHMM TOJS TOYEUHOTO MCTOYHHMKA Cpela pa3duBaeTcs CEeThIO
TPEYrOJBbHBIX AYEEK C pPazIUYHBIMU YAEIbHBIMHU collpoTHuBiIeHUsIMU. [loBeneHue moTeHIMana
BHYTPH SUYEHUKH alMpOKCUMUPYETCs TMHEHHON Oa3ucHo! pyHKIME.

€ +bx+cz

N(x,2) = A

(1)

[Tone ToueyHOro UCTOYHMKA BHYTPU ABYMEPHOU Cpellbl UMEET TPEXMEPHYIO CTPYKTYPY.
Bocnonb3oBaBmincey npeoOpazoBanuem Dypbe, pelieHre 3aJaud MOXKHO IEepeBEeCTH B 00JacTb

IMPOCTPAaHCTBECHHBIX YaCTOT.

o 0\ O 04\ o .
&(0&}5(05) 2op =-158(x)5(2) 2)
g—f+v~¢=0 (3)

rac ¢ — 3HA4YCHUC CHGKTpaJII)HI)II;'I IHOTEHIUAJI, A - IIPOCTPAaHCTBCHHAA YacCTOTa, I -

3HA4YCHHEC CUJIbI TOKA, 0 - 3JICKTPOIIPOBOJHOCTDb CPCIbI, 0- JACJIbTa Q)YHKHI/IH I[I/IpaKa.

HOCJ’I@I[YIOH.[@G pCUICHHUC I Ha6opa MOPOCTPAHCTBCHHBIX YaCTOT MW IIPUMCHCHHC
O6paTHOFO CDypbe Hp606pa3OBaHI/I$I K HOJYYCHHBIM 3HAUCHUAM CIICKTPAJIBHOIO IIOTCHIMAJIA

J1aeT UCKOMBbIE 3HAUCHHS TIOTEHIMaIa TOYeYHOTO HCTOYHHKA B y3iax cetku [Xu, 2000].
U(x,y,z)= 2 _f¢(x, A,2)cos(A-y)di (4)
T 0

Jns  pemenus oOpaTHOM 3amaun  (MHBEPCHM) MCIIOJIB3YETCS METOJ] HaMMEHBIIHUX

KBaaApaToB C peryns{pmauneﬁ. Per yisipu3alnus IMOBBIIIACT YCTOﬁQHBOCTB pelieHud U MO3BOJIACT



MOJIydUTh Oo0Jiee TIIagKoe paclpeleNicHHe CONMPOTHBICHHS WIM TOJAPU3YEMOCTH B cpene
[Constable, 1987].
€@'W™WA + £C"RC Am = A'WTAf — 4CTRCm (5)
E

rzie A — MaTpuIia YacTHBIX TPOU3BOIHBIX U3MEPEHHBIX 3HAUCHHH 110 MapaMeTpam paspesa
(SIxobman), C — criaxuBaromuii omeparop, W — MaTpuila OTHOCHTENBHBIX MOTPEUIHOCTEH
U3MEpPEHHH, M — BEKTOp MapaMeTpoB pas3pesa, i - perysipusupyoouuii mapamerp, Af — Bekrop
HEBS30K MEX/Iy HAONIOJCHHBIMH W PACCUMTAHHBIMH 3HaueHUsMH, R — Qokycupyrommii
oreparop.

[Ipu pazpaboTke oOpaTHOW 3amaur 0oco00€ BHUMAHUE YJEIEHO YYETy ampUOpHOI
nHpopmanuu (Beca OTACIbHBIX U3MEPEHUH, JUANa30Hbl H3MEHEHUS [1apaMETPOB).

«ZONDRES2D» o0nanaer MOIIHON CHUCTEMOM BH3yalM3alud NPO(UIbHBIX IAHHBIX,
pEIaKTOpOM M3MEpEeHH, M CHCTEMOH aHalM3a YyBCTBUTECIBHOCTH U  pa3pelIaroniei
CIIOCOOHOCTH METOA.

Jnst 0TOOpaKeHUsT U3MEPEHHBIX W PACCUYMTAHHBIX 3HAUYEHUH, a TaKKe Pa3HUIBI MEXIY
HUMH WIA BECOB M3MEPEHUI B MPOTpaMMe UCTIONIB3YIOTCS JBa BUJA IpadoB: IUIaH rpadukoB u
IICEBIOPA3PE3.

B penakrtope 351eKTpOJOB MOJB30BATENb MOXKET MPOCMOTPETh MapaMeTpbl YCTaHOBKHU
M3MEpEeHNnH, 3a1aTh Beca (3HAUMMOCTh) OTJEIBHBIX U3MEPEHUH M OJKOPPEKTUPOBATh 3HAYECHUS
U3MEPEHHBIX XapaKTEePUCTHK.

B cucreme ananmumza pasperiaronieil crocoOHOCTH MOJB30BATENb H3Yy4aeT (DYHKIUIO
YYBCTBUTEIBHOCTH MOJEIU — T.€. CTCNEHb BIUSHUS TOM WIM HMHOM sUEHKHM MOJENH Ha

pe3yNbTaThl U3MEPEHUil.

S =./diag(A" A) (6)

HccnenoBanue 4YyBCTBUTEIBHOCTH MO3BOJISIET ClieJIaTh ONTUMANbHBIA BBIOOpD THIA U
[1apaMeTPOB YCTAHOBKH JIJIsl PELICHMSI IOCTABJICHHOM I€0JIOTHYECKON 3a1a4H.

«ZONDRES2D» wucnonp3yer mpocToii M TOHATHBIM dopmar ¢aiina HaHHBIX,
MO3BOJISIOIIMN COYeTaThb HECKOJbKO THIIOB YCTAHOBOK Ha OJHOM npoduie. M3MepeHHbIMU
XapaKTEPUCTUKAMH MOTYT CIYXKHUTh KaK KaXKyIIeecsl CONPOTUBIIEHNE, TaK U OTHOLICHHE CUrHaJIa
K TOKY M KaXyIIascs NoJsipu3yeMocTh. [IporpamMma 1mo3BosisseT UMIOPTUPOBATh U 0TOOpakaTh
pe3yabTaThl U3MEPEHUN APYTUMH METOJIaMH, YTO CIIOCOOCTBYET, 60s1€€ KOMIUIEKCHOMY MOIXOIY
K UHTEpIPETALUH JaHHBIX.

B «ZONDRES2D»  mpenycMOTpeHa CHCTEMa MOJEIMPOBAHUS, BKJIKOYAIOIIAs BCE

OCHOBHBIE THITHI YCTAaHOBOK, MCIIOJB3YIOIINECS B METOJE CONMPOTUBIEHUIH. BriOop mapamerpos
4



YCTAaHOBKM U KOJMYECTBA TOUEK H3MEPEHUIl OCYLIECTBIISIETCA II0JIb30BATENIEM B DPEKUME
Juasnora.

[Iporpamma «ZONDRES2D» npencrasisier ynoOHbIM anmapaT Juis aBTOMaTHYECKON U
MHTEPAKTUBHON MHTEPIPETALNHI JaHHBIX dIEKTPOTOMOTpaduu, 1 MOXKET OBITh UCTIOIb30BaHa HA

IBM PC-coBMeCTUMBIX MEpCOHATBHBIX KOMIIBIOTEPAX C ONepaliioHHON cructeMoit Windows.

YaenabHoe J1eKTpUYeCKoe CONPOTHBIEHHE H MOJISPU3YeMOCTh FOPHBIX MOPOJ

VYnaenvHoe anektpuyeckoe comportusieHue (YOC), uzMmepsiemoe B ommerpax (Omm),
XapaKTepU3yeT CIOCOOHOCTh MOPOJ OKa3bIBAThH AIEKTPUYECKOE CONPOTHBIIEHUE MPOXOXKIACHUIO
TOKa W SIBJSIETCS HAamOoJiee YHUBEPCAIBHBIM 3JEKTPOMArHUTHBIM CBOMCTBOM. OHO MEHsIeTCSl B
TOPHBIX MOPOJAaxX M pylax B OYEHb IIMPOKHUX MpEIenax: OT 10® 10 10 Omm. Jlnst HanGoee
pacrpocTpaHEeHHBIX OCATOYHBIX, W3BEPIKEHHBIX M METaMOPPHUECKHUX TOpHBIX mopon YDIC
3aBHCUT OT MHHEPAIBHOTO COCTaBa, (PU3UKO-MEXaHHMUECKHX M BOJHBIX CBOMCTB TOPHBIX ITOPOJI,
KOHIICHTPAIIMU COJIH B MOJ3EMHBIX BOJAX M B MEHBIIEH Mepe OT MX XHUMHUYECKOTO COCTaBa, a
TAaKXKe OT HEKOTOpbIX JApPYruX (akTOpoB (TeMIEpaTypbl, TIJIyOMHBI 3ajleraHus, CTENECHU

Metamopdusma u ap.) [ Xmeneckoi, 1997].

VYienbHOE  ANEKTPHUYECKOE  COMPOTHBICHHE  MHHEPAJIOB  3aBUCHUT  OT  HX
BHYTPHUKPUCTAJUIMYECKUX CBsi3ei. [ MUHEpamoB-IUAJICKTPUKOB (KBApIl, CIOJBI, IOJICBBIC
ATl ¥ Jp.) C NPEUMYIIECTBEHHO KOBAJCHTHBIMU CBS3SIMH XapaKTEPHbI OUYEHb BBICOKHE
comporusierns (102 - 10®° Owmm). MuHepanbl-ONYIPOBOAHUKH (KapOOHATEL, CyIb(aTsL,
TallOMIbl M Jp.) NMEIOT HOHHBIC CBSI3M M OTIMYAIOTCS BBICOKHMHE comporuBiaenmsvu (10° - 10°
OmwMm). ['muHUCTBIC MUHEPATBI (THIPOCIIONBI, MOHTMOPHUUIOMOHHT, KAOJUHUT U Jp.) 00JIaatoT

HOHHO-KOBAJICHTHBIMHA CBA3SMHU U BBIACIIAIOTCA JOCTATOYHO HU3KHMMU COIIPOTHUBJICHUAMMU.

Pynuble MuHepanbl (caMOpOJHBIE, HEKOTOPbIE OKHCIbI) OTIMYAIOTCA 3JIEKTPOHHOU
IIPOBOJIMMOCTBIO M OYEHb XOPOLIO MPOBOAAT TOK. IIepBble Be IpynIbl MUHEPAJIOB COCTAaBIISIOT
";xecTKUi" ckeneT OONBIIMHCTBA TOPHBIX HOPOJ. [JIMHUCTBIE MHUHEpasbl  CO3JAI0T
"MIaCTUYHBIA" CKeJeT, CHOCOOHBINH aacopOMpOBaTh CBA3aHHYIO BOAY, a MOPOJIBI € "KECTKUMHU"
MUHEpalaMyd MOTYT HacChIIIAThCS JHIb PacTBOpPaMU M CBOOOJHOW BOJOHM, T.e. TOH, KOTOpas

MOJKET OBITh BBIKAYaHa U3 Mopoabl.

VYenbHOE 3IEKTPUYECKOe CONMPOTHUBIICHHE CBOOOIHBIX IMOJ3EMHBIX BOJ MEHSETCS OT
noneit OMM nipu BeIcoKo# oOmieit Munepanuzanuu 10 1000 OMM npu HU3KOW MHHEpATH3ALHH.
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XUMHUYECKUN COCTAaB PACTBOPEHHBIX B BOJE COJIEW HE UTPAET CYILIECTBEHHOM POJIM, IO3TOMY IO
JTAHHBIM BJIEKTPOPA3BEAKA MOXHO CYIUTh JHIIb 00 0OIIeld MHHEpaau3ally MOJ3EMHBIX BOJI.
VYienbHOE 3JEKTPUYECKOE CONPOTHUBICHHE CBA3aHHBIX BOJ, aJCOPOMPOBAHHBIX TBEPIBIMHU
yacTULIaMU MOpoJbl, HU3Koe W Mano MeHsercs (ot 1 mo 100 Omm). OT0 00BACHAETCA
JOCTaTOYHO TIOCTOSIHHOW uX MuHepanmm3anued (3-1 1/m). Cpemnsist MUHepaiu3anusi BOJ

MHUPOBOTO OKeaHa paBHa 36 r/11.

Tak xak mopoBas Bojga (cBOOOIHAs W CBSI3aHHAs) OTJIMYAETCS 3HAYUTEIBHO OoJiee
HU3KUM YZIE€JIbHBIM JIEKTPUUYECKUM COINPOTUBICHUEM, YEM MUHEpaIbHBIA CKEJIET OOJIBIINHCTBA
MUHEPAJIOB, TO COIIPOTUBJIEHNE TOPHBIX MOPOJ MPAKTUYECKU HE 3aBUCUT OT €r0 MUHEPAJIbHOTO
COCTaBa, a ONpEeNeNsIeTcs TAaKUMM IapaMeTpaMu MOpoJ, KaK MOPUCTOCTh, TPELIUHOBATOCTH,
BOJIOHACBIIIEHHOCTh. C HX YBEJIWYEHHUEM CONPOTHUBIIEHUE IOPOJ YMEHBIIAETCSl 3a CYeT
YBEJIMYEHUSI MOHOB B MM0JA3eMHON Boje. [103TOMy 31eKTpOnpoBOIHOCTh OOJIBLIMHCTBA MOPOJI

SIBJISIETCS] MIOHHOM (DJIEKTPOITUTHICCKOM ).

C pocTom Temmeparypsl Ha 40° COIIPOTUBIICHHE YMEHBIIAETCS MPUMEPHO B 2 pasa, 4To
OOBSCHSIETCS YBEIMUYEHUEM TMOJBIKHOCTU MOHOB. Ilpu 3aMep3aHuu CONMPOTUBICHHE TOPHBIX
MOPOJ BO3pAcTaeT CKayKOM, TaK Kak CBOOOJHAs BOJa CTAHOBHUTCS MPAKTUYECKH H30JIATOPOM, a
AIIEKTPOTPOBOIHOCTD OIPEACIAETCS JHIIb CBS3aHHOW BOJOM, KOTOpas 3aMep3aeT MpH O4YeHb
HU3KUX TeMIlepaTypax (Huxe -50° C). Bo3pactanue CONMpOTHUBIICHHIA TIPH 3aMEpP3aHUM Pa3HbIX
MOPOJ, PA3JIMYHO: B HECKOJIBKO Pa3 OHO yBEIUYMBAETCs y TJIUH, 10 10 pa3 - y CKaJbHBIX MOPOJI,
1o 100 pa3 - y cyrimmakoB u cyneceit u 10 1000 u Gosee pa3 - y IeCKOB U Tpy0000OJIOMOYHBIX

MTOPO/I.

HecmoTpss Ha 3aBUCHMMOCTH YIEJIBHOTO CONPOTUBIEHUS OT MHOXECTBa (aKTOPOB H
WIMPOKUN JIMana3oH M3MEHEHHMs y Ppa3HbIX IIOpOJ, OCHOBHBIE 3aKOHOMepHOCTH YOC
YCTaHOBJICHBl ~ JIOCTATOYHO  4YeTKO. VI3BepikeHHble U MeTaMop(UYEecKHue  MOPOIbI
XapakTepu3yroTcs BeicOkuMu corpotuBieHusMu (ot 500 mo 10000 Omwm). Cpenu ocagodHbIX
nopoA Bbicokue compotuBieHus (100 - 1000 OMM) y kaMeHHOM COJIM, THUIICOB, U3BECTHSKOB,
MEeCYaHUKOB M HEKOTOPBIX Ipyrux. OOIOMOUHBIE 0CaIOYHbIE MTOPOIbI, KaK MPaBUIIO0, UMEIOT TEM
OoJbIlIee COMPOTUBJICHHE, YeM OOJbIIE pa3Mep 3€peH, COCTaBISIOUINX MOPOIY, T.C. 3aBUCHT
MpeXae BCEro OT TIMHUCTOCTH. lIpu mepexone OT TNIMH K CYIVIMHKaM, CYNECSIM M TEeCKaM
yIEIbHOE CONPOTUBIECHUE H3MEHSIETCS OT JOJe M MEpPBbIX €JUHUIl OMMETPOB K IMEPBHIM

JIECSATKaM U COTHAM OMMETpOB [ XMmeneBckou, 1997].



CriocoOHOCTH MOPO/I MOJSIPU30BATHCS, T.€. HAKAIIMBATH 3aps/l IPU MPOIYCKaHUU TOKa, a
3aTeM pa3psHKaTbCs IOCIE OTKIIOUEHHS 3TOTO TOKa, OLEHUBAEeTCA KOA((PHUIHMEHTOM
MOJIAPU3YEeMOCTH. BenmuunHa 1 BBIUMCISAETCS B MPOIEHTAX KAaK OTHOIICHHE HAIPSDKEHHUS,
KOTOPOE€ OCTaeTCsl B M3MEPHUTEIBHON JIMHUH TI0 MCTEUCHHUH OIPEIeICHHOTO BpeMeHH (0OBIYHO
0,5-1 ¢) mocne pa3MbIBaHUsI TOKOBOW IETIH K HANPSDKEHUIO B TOW K€ JTMHUU MPH MPOIYCKAHUH

TOKa.

[lonsgpuzanusa - 5TO CIOXKHBIA DJIEKTPOXMMHUYECKUM IPOLECC, IMPOTEKAOIHUN IIPU
MPOITYCKaHUH Yepe3 MOpOo/ay MOCTOSIHHOTO WM HU3KOYacTOTHOro nepemeHHoro (1o 10 I'iy) Toxa.
HaubGonpimeil mnonaspu3yeMOCTbIO OTJIMYAIOTCS PYyIAbl C  3JIEKTPOHHOM IPOBOAMMOCTBIO
(cynpdunsl, cynbhocosid, HEKOTOPbIE CaMOPOJHBIE METAJUIbl, OTIEIbHBIE OKHCIbI, Tpadwur,
antparuT). [Ipupona atux norennuanoB BII cBs3aHa ¢ Tak Ha3pIBA€MOW KOHIICHTPALIMOHHOUN H
AJIEKTPOJTHON TOJSpU3aed pyaHbIX MuHepasioB. Koaddumuments momsipusyemoctu a0 2-6%
HaOMIOJAI0TCS HaJl OOBOJHEHHBIMU PBHIXJIBIMU OCAJI0YHBIMU MOPOJAMH, B KOTOPBIX MMEIOTCS
rMHUACTRIe yacTulbl. [lonspusyemocts ux oOyciioBieHa AedopMalusIMHU BHEUITHUX OOKIIaJOK
JBOMHBIX AJIEKTPUYECKUX CII0€B, BO3HHUKAIOUIMX HAa KOHTAKTe TBEPION U KHUIKOH (Qa3bl.
BonbmMHCTBO  W3BEPKEHHBIX, METAMOPPHUUECKHX U OCAJAOYHBIX TMOPOJ, HACHIIIEHHBIX

MHHEPaJTLHOM BOJIOH, Ci1ab0 nossapusytores [ XmeneBckoi, 1997].



YcraHoBKa U yajieHHe NPOrpaMMBbl

[Iporpamma «ZONDRES2D» nocrapisercs Ha KOMIAKT-JUCKE WIHM Yepe3 UHTepHEeT. B
KOMILJIEKT [TOCTaBKU BXOJUT Hactosiee PykoBosactso. [locnennue o6HoBIeHNS nporpaMmbl Bl

MOJKETE 3arpy3uTh Ha caiTe: WWw.kaminae.narod.ru.

s yCTAaHOBKHM TPOTPaMMBbl MEPENUIINATE MPOrpaMMy C KOMIIAKT TUCKa B HYKHYIO
aupekroputo (Hampumep Zond). s ycTaHOBKM OOHOBJIICHHS, IMPOCTO 3alHIIMTE HOBYIO
BEPCHIO MTPOTPAMMBI TIOBEPX CTapOii.

[lepen mepBBIM 3amyCKOM IMPOTpaMMBbI HEOOXOIUMO YCTaHOBUTH JIpaliBEp 3alIMTHOTO
iroua SenseLock. Jlns atoro oTkpoiite manky SenseLock (npaiiBep MOKHO 3arpy3uTh C
KOMIIAKT JKWCKa, WK Ha caire) u 3amyctute ¢aiin InstWiz3.exe. Tlocine ycraHoBKU apaiiBepa
BCTaBbTE KITIOY. ECiT Bce B MOpsiike B HIDKHEHW CHCTEMHOW TMaHENH MOSBUTCS COOOIICHHE, YTO
KITIF0Y OOHapYKeH.

Jlnig ynaneHus mporpaMmbl COTPUTE paboUMii KaTaoT MPOrpaMMBI.

Perucrpanust nporpamMmmasl

Jly1s TOrO 9TOOBI 3apPETUCTPUPOBATH MTPOrPAMMY HAXMUTE B TJIABHOM MEHIO MTPOrPaMMBbI
nyHKT “Registration file”. B mosiBuBIIIEMcsl 1uanore 3amojHUTE BCe TMOJIsI, BEIOepUTE MM (paiiia
peructpauuu 1 coxpanute ero. CosnaHHbIA (aiiyl mepecbulaeTcss HAa yKa3aHHBII B JOTOBOpeE
ajZipec, IMOCJe 4Yero IoJb30BaTeNb MOJIy4aeT YHUKAJIbHBIM Mapojb, CBSI3aHHBIA C CEPUMHBIM
HOMEPOM JKECTKOrO JHCKa, KOTOPBIH HEOOXOIMMO BBEeCTH B myHKTe “Registration”. Bropoii
BapUaHT - KCIOJb30BAaHKE MPOrpaMMbI C MOCTaBsieMbiM KiarouoM SenseLock. Tlpu stom

HE00X0 MO, 4TOOBI BO BpeMsi pabOThI KJIFOY ObLT BCTaBJIeH B pazbeM USB.

TpeboBaHus k cucreme

IIporpamma «ZONDRES2D» Moxer ObITh YCTaHOBJEHAa Ha KOMIIBIOTEpPE C
onepaunoHHoil cucremoit Windows 98 u Bblme. PexoMeHayemble MapaMeTpbl CUCTEMBI:
nponeccop P IV-2 I'rny, 512 M0. mamsTh, paspemenue skpaHa 1024 X 768, 1BeToBOH pexum -

True color. (He crnenyet H3MeHSITh pa3pelieHUe IKpaHa B PeKUME pabOThI C TAHHBIMH).


../../../../../Documents%20and%20Settings/Documents%20and%20Settings/User1/Application%20Data/Opera/Opera/profile/cache4/temporary_download/www.kaminae.narod.ru

Tak kak mporpaMma Ha JaHHBIH MOMEHT aKTHBHO MCIIOJIb3YET PECYpChl CUCTEMHOIO
peectpa, B cucremax Bbime Windows XP, ee cinenyer 3amyckaTb OT MMEHH aJMHUHUCTpaTopa

(IpaBo¥ KHOMKOW MBIIIN Ha 3HAYOK [IPOIPaMMBbI — 3aIlyCTUTh OT UIMEHU aJJMUHHUCTPATOPA).

HauaJjio pa6oThl ¢ mporpaMmMoii, 0OCHOBHbIE €€ OIIMHU

Co3nanme n oTKpbITHE (Paiijia JAHHBIX

st Hagana paboTel ¢ mporpammoit «ZONDRES2Dy neobxoanmo co3nate (aitsn JaHHBIX
OTIpeJIeNIEHHOTo (popMaTa, CoAep KAl HHPOPMAILHIO O KOOpAUHATAX 3JIEKTPOJI0B, Tonorpaduu
u pesynabTarhl u3MepeHuil. «ZONDRES2D» Taxke mnoanepkuBaer HauboJiee NOMYJspHbIE
dopmater  manabix: RES2DINV  (Geotomo  Software, M.H. Loke), SENSINV2D
(Geotomographie, T. Fleschner), ABEM data u ProfileR (A. Binley).

OObIYHO OJIMH (aiisl COAEPKUT JaHHbIE IO OJHOMY MHpoduio HabmoaeHul. TekcToBbie

¢daiinbpl  JaHHBIX, OpraHu3oBaHHele B (opmare mnporpammbl «ZONDRES2D», wumeror

pacmupenue «*.z22d» (noopobrno 6 pazoene « Popmam ocnoeno20 haiiia OaHHbIXY).

Zond data file OTKpbITH (haiin qaHHBIX Wik ¢aiia mpoekrta Gpopmara Zond.
ProfileR data file OTkpbITH (aiin qaHHbIX Gpopmara mporpammsr ProfileR.
ABEM data file OTkpeITh (aiin qanuaeix popmara ABEM.

Res2dInv OTkpbITh (aiin qaHHbIX Gopmara mporpammsr Res2diny.
Sens2dinv OTkpbITh (aiin qaHHeIX Gopmara mporpammsr Sens2diny.
Zond1d file convertion WmnoprupoBats gaHHbIC U3 (aiina dopmara Zond-1P 1d.
Program configuration OTKpBITH (haiiin ¢ mapameTpamMu IpOTPaMMBI.

Jlu1s1t TipaBUIIBHOM pabOTHI IPOrpaMMbl (aiil JaHHBIX HE TOJDKEH COAEPIKATh:

® HETPAAMIMOHHBIC CHMMBOJIBI, Pa3JC/SIONINE 3alUCH B CTPOKe (MCmoJb3yiTe cumBojibl TAB
nmu SPACE)

e a0CypIHbIE 3HAYCHHUS IapaMETPOB W3MEPEHHUH (HAampuUMep, OTpHUIATCIbHBIE 3HAYCHUS
KaXYIIEroCs COTPOTHUBIICHUS)

XKenarenpHo, 4TOOBI CyMMapHOE KOJMUYECTBO MU3MEPEHUH COACpIKalMXcs B OJHOM (aiine He

npessimano 5000, a KOIMYECTBO YHUKAIBHBIX MTOJIOKEHHH 21eKTpoaoB He npebimano 500.




IIanean HHCTPYMEHTOB I'/TABHOI'0 OKHA IIPOrpaMmMbIl

[TaHens UHCTPYMEHTOB CITYXKHUT ISl OBICTPOTO BBI30BA HaUOO0JIEE YaCTO UCTIOIb3YEMBIX B

nporpamme pyHKIuid. OHa COOEPKUT ClieAyromue GyHKINOHAIbHBIE KHOMKY (CJIeBa - HAIpaBo):

OTKpHITH (hailsn JaHHBIX.

BrI3Bath JAUajior COXpaHCHUA JaHHBIX.

BrI3BaTh 1uanor HaCTPOWKHK MapaMeTPOB UHBEPCHH.

BrI3BaTh penakTop 3MEKTPOIOB.

3anmyCcTUTh MPOIEAYPY pacyeTa MpsMou 3a1auu.

3anmyCTUTh MPOIEAYPY UHBEPCHH WM OCTAHOBUTH (TP IIOBTOPHOM HAXKATHH).

[IepeiiTi B peXKUM MHTEPIPETALNH JAaHHBIX METOAA CONPOTUBIICHU.

[IepeiiTi B peXUM MHTEPIPETALNN JaHHBIX METOAA BBI3BAHHOMW MOJISIpA3ALIUY.

S 3 oS @D

OTMEHUTH IIAr U3MEHEHUSI MOJIETN CPEbI.

MeH1 ¢pyHKIMI ITTABHOT0 OKHA MPOrpaMMbl

Hike NEPCUUCIICHBI HAa3BaHW ITYHKTOB MCHIO U UX HA3HAYCHUC:

File/Open file OTKpBITH (haiiyl JaHHBIX.

File/Create survey BsI3BaTh quaor co3aaHus CHHTETHYECKON CHCTEMbI H3MEPEHH.
File/Save file BbI3BaTh AMaoOr COXpaHEHHS JaHHBIX.

File/Edit data OTKpBITh, HCIOJIB3YEMbI TPOrpaMMOi  (ailyl JaHHBIX, B

pemaktope Notepad.

File/Project information IToka3zats HH(MOPMAITUIO O 3arPyKEHHOM HPOEKTE.
File/Print preview BbI3BaTh AUANOr II€YaTH INIABHOTO OKHA IIPOTPaMMBI.
File/Recent [Mocnennue ucnoib3yembie Gaiiiabt

File/Reg file Co3anne perucTparoHHOrO (aiina

File/Register Peructpanus mporpamMMer

File/Exit Be1xo1 13 mporpamMmel

Options/Mesh constructor BrI3BaTh 1uanor HaCTPOUKH CTAPTOBOM MOJEIH.
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Options/Program setup

Bri3BaTh [uanor HaCTPOWKHU MMapaMeTPOB UHBEPCHH.

Options/Electrode editor

BrI3BaTh penakTop 31EKTPOIOB.

Options/Observed graphics

Bb3Bate  AaManor HACTPOHWKHM  MapaMeTpoB  HAOIOJCHHBIX

rpauKoB.

Options/Calculated graphics

Bei3Bare guasior HAaCTPOMKM MAapaMeTpOB  PaCCUYUTAHHBIX

rpaduKoB.

Data/Apparent resistivity

N300pakaTh 3HaUEHUSI KAKYLIUXCS COITPOTUBICHUH.

Data/Resistance

N300paxkaTh 3Ha4eHNUsI HOPMHUPOBAHHBIX CUTHAJIOB.

Data/Pseudo-section

N3obpaxaTe paccunTaHHblE W HAONIOACHHBIC JaHHBIE B BHJIC

TIceBIOpa3pesa.

Data/Graphics-plot

N3obpaxaTe paccuuTaHHblE W HAONIOJICHHBIC JaHHBIE B BHUJC

rJ1aHa rpadukos.

Data/Calculated data

OT00Opa3uTh BO BTOPOH CEKIIUH PACCUMTAHHBIN TICEBIOPA3PE3.

Data/Data misfit OTo0pa3uth BO BTOPOW CEKIUH MCEBIOPAa3pe3 OTHOCHUTEIbHBIX
HEBSI30K.
Data/Data weights OT00pa3uTh BO BTOPOH CEKIMH TICEBIOPA3PE3 BECOB H3MEPEHUIA.

Data/lso-pole graphics

Cnoco6 mocTpoeHus iaHa TrpaduKoB, B KOTOPOM KaXKIbIH W3
rpauKoOB,  COOTBETCTBYET  OINPENCICHHOMY  TOJIOXKCHHIO

IMATAIOIIEH JIMHUM.

Data/lso-psZ graphics

Croco0 mocTpoeHusi miaHa rpaukoB, B KOTOPOM KaxIbId W3
rpaukoB, COOTBETCTBYET  OMPEICICHHON  ICEBAOTIIyOMHE

(koahhunMeHTy YCTAaHOBKH).

Data/Display/
Display every N point

OtoOpaxkate kaxnayro N Touky mnceBaopaspesa. [lanHas omius

UCIIOJIB3YeTCs TIPU 00JIbINX 00bemMax n3Meperuii(>3000).

Data/ Display/

Oto0pa3uTh naHHBIE B BHJE TpapuKOB Uil (PUKCUPOBAHHOTO

ITOJIOKCHUA BLI6paHHI>IX QJICKTPOJ0B.

Model/Block section

M3o06paxaTts MOI€Ib B BHJIE OJIOKOB.

Model/Smooth section

I/I306pa>1<aTL MOJENb B IIIaAKOM HHTCpHOJ’IHL{HOHHOﬁ MaJITpC.

Model/Contour section

N300paxkaTs MOJIENb B BUJIE KOHTYPHOTO pa3pesa.

Model/Resistivity

I/I306pa>1<aTL MOJCIIb COHpOTHBJ’ICHHﬁ.

Model/Sensitivity

I/I306pa>1<aTL (I)YHKI_II/IIO YYBCTBUTCIIBHOCTH MOJCIN B BHUIC

KOHTYPHOTO pa3pe3a.
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Model/Extend bottom

[Ipu nHamuuum penbeda AaHHAS ONIMS NPOTATUBACT HIDKHHE

STYEHKU MOJICTIH IO MAaKCUMYyMa TITyOUHBI.

Model/Cutting angle

3aaTh yroy 00pe3KH MOJIEIH C JIEBOTO M IIPABOTO KPacB.

Model/Histogram

IToxasare rpaduk pacmpenencHuss napaMeTpoB Mozenu. [uanor
NO3BOJISIET 337aTh MUHUMYM U MAaKCUMyM I[BETOBOW ILIKaJIbl

napamerpa.

Advanced/
Inverse procedure/

Length step optimize

BrIFOUNTh WM OTKIIOYUTH PEXKHM aBTOMATHYECKOTO BBIOOpa
JUIMHBl  1mara. JIaHHBIA pEXUM TPUBOJUT K YCKOPEHUIO
CXOJIMMOCTH QJITOPUTMA, HO B HEKOTOPBIX CIIy4dasiX HE MO3BOJISIET

000MTH JIOKaJIbHbIE MUHUMYMBbI PELLICHUSI.

Advanced/
Inverse procedure/

Display process

[Toka3biBaeT rpaguku U3MEHEHHs apaMeTPOB UHBEPCUU BHYTPU
KaXJI0H wWTepanud u B oOmieM mporecce moadopa (Omudka
JAHHBIX, OMIMOKA MOJIETH, CTJIAXUBAIONIINKA (PaKTOp, B3BEIICHHAS

onrrbKa JaHHBIX).

Advanced/Inverse
procedure/Underwater

options/ Resistivity 3.00

YcranaBauBaeT COIMPOTUBIICHUC BOJBI.

Advanced/Inverse
procedure/Underwater

options/ Invert

BxmrounTs moa00p COMPOTHBIICHHS BOJIBI.

Advanced/Inverse
procedure/Underwater

options/ Sublayers number 3

YcranaBiauBaeT KOJIMUECTBO p336HCHHI>'I BOJHOI'O CJI04.

Advanced/
Inverse procedure/

Average window 8x4

HpI/I BKJIIOUCHUH ATOM OMIIUH B KAUYECTBE (I)OHOBOFO 3HaA4YCHUA My
JI1 pacdcTta MOJICJIbHOM HEBSA3KH HCIIOJIB3YCTCS MCIMaHa B OKHC

(Tonpko mpu raaakoi uaBepcuu Occam).

Advanced/Cells

summarization

Boi3Bath quanor oObeAMHEHUS SYeeK pa3pes3a (3arpyOsneHus Uiu

Crijia)KuBaHU A pasp63a).

Advanced/Distribution/

Potential distribution

Bxiarouuts PEKUM OTO6pa)KeHI/IH W30JIMHUM IIOTEHIMala s
Ka)XJI0TO MOJOKEHHUS MUTAIOMECH JIMHUH. TeKymee N3MCPCHUC

BBI6I/IpaeTCSI B Ta6J'II/II_[e peaaKkTopa 3JICKTPOJ0B.

Advanced/Distribution/

Bxiarouuts PECKUM OTO6pa)KCHI/I}I HM30JIMHUM YYBCTBUTCIILHOCTU
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Sensitivity isoline

JUIL KaXJIOTO HM3MepeHHs. Tekyliee M3MepeHue BBIOMpaeTcs B

TalJuIe peJaKTopa IEKTPOIOB.

Advanced/Distribution/

Sensitivity contour

BximounTh pexuM OTOOpaKEHUST KOHTYPOB YYBCTBUTEIHHOCTH
JUId KaXJOTo u3MepeHus. Tekyllee uM3MepeHue BblOupaeTcs B

Ta0JUIEe PeIaKTopa JIEKTPOIOB.

Advanced/Display both

OtoOpa3uTh H30JUMHUM MOJIIPU3YEMOCTH IOBEPX MOJENH

CONPOTUBIIEHUH WJIM HA00OPOT.

Advanced/Isoline setup

BrI3BaTh [uanor HaCTPOMKHA U30JIMHUN BTOPOTO MapaMeTpa.

Advanced/
Reverse pseudosection

HOBepHYTI) U CMCCTUTH HAa NOCTOSHHYIO BCIIMYMHY CCT HAHHBIX

TIpH 3arpy3Ke.

Advanced/
Open in modeling mode

OTKpBITh (haiia TaHHBIX B PEKUME MOJICIUPOBAHMUS.

Advanced/
Real topo coordinates

OTtoOpaskaTh peajbHble TPEBBIIEHHS TPOQUIIS.

Advanced/Extended nodes

Jlo0GaBmnsieT TOMOTHUTEIbHBIE Y3JIbI TIO KpasiM MOJIENH

Advanced/Electrode RMS

IToxaspIiBaeT 3HAUCHHE OTHOCHTEIHLHOM HEBSI3KH I KaXXJ01ro

AJIEKTPOIa

Advanced/Smooth topo

BxumrounTh pexuM Ii1a kol HHTEPIOISINN TOUEK penbeda.

Import/Export/Carotage
data

OTKpbITh U TOKa3aTh (Qaill ¢ KApOTAKHBIMU JAHHBIMH H

cTpaTurpad@uyecKuMu KOJIOHKaMU.

Import/Export /

Import model/data

HWmnoptupoBath B OpOrpaMMy MpPOU3BOJIbHBIEC JAHHBIE WIIU

MOJIEIb.

Import/Export /Remove data

Yaanuth U3 npoekra rpapuK MNOJYyYEHHBIH M3 UMIOPTHPYEMBIX

JaHHBIX

Import/Export /

Save selection

COXpaHI/ITL MmapaMETpbl BBIACICHHLIX B PCAAKTOPEC MOACIIN AYCCK.

Import/Export /

Load selection

OTKpBITB (l)aﬁﬂ C BbIACICHHBIMHU sSYeKaMH W BCTaBUTb C

TeKymeﬁ MOo3UHnu Kypcopa.

Import/Export /
Extract 1d log

CoxpaHuTh BEpPTHKAIBHBIA MpPO(UIL CONMPOTHBIECHUH WK

HOJ'IHpPBy@MOCTGfI JUJIS 3aJJaHHOM FOpH3OHTaHLHOﬁ KOOPAUHATHI.

Import/Export /Load 1d log

BceraBuTh B MOJEnb BEpTUKAIbHBIA NMPO(UIL CONMPOTUBIICHUM

NN HOJ’IHpPBy@MOCTCﬁ u HX IMIpeacioB Ha 3aJaHHOI
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TOPU30HTAIILHOM KOOPJIMHATE.

Import/Export/Section file

Wmmnopr daiin popmara nporpammsr SectionCor (*.sec).

Import/Export/Remove

O4MCTUTH OT UMIIOPTUPYEMBIX JTaHHBIX

Import/Export/
Output setting

Hactpoiiku skciopTupyemMoro nu3o0pakeHus

“I"'opsiune” KJIaBUIIH

Kypcopnble kmaBummm /Kypcop B penakTope

N3MeHeHre akTUBHOU TUYEHKHA MOJENH.

MO/IEIH

Delete /Kypcop B penaktope mojenu | OUnuCTUTh aKTUBHYIO STYEHKY.

Insert / kypcop B penakrope mofenu | [IpucBouth  akTHUBHOM  siuelike  TeKyllee
3HaYCHHUE.

F / Kypcop B pefakTope Moaenu | 3apuKkcupoBaTh 3HAUCHUE aKTUBHOM STYCHKH.

X / xypcop B penaktope mMozaenu | Mcrmonp3oBaTh HHCTpyMEHT mMagic wand s
BBLIIEIIEHUS 00JIaCTH.

Vv / Kypcop B peaKTope MOJEIH | Y IaJuTh BBIJCIICHHE.

BBepx/BHU3 / Kypcop Ha IIBETOBOH IIKaJe

N3menuTH TCKYIICC 3HAUCHUC.

Space

PaccuntaTh npsamyro 3amaqy.

IIaneanb cTaryca

Ilanens cTaTycCa pacCIioJIoOKCHa B HWKHEH 9acTH pa60qer0 OKHa IIporpaMMBbl U pa3aciiCHa

Ha HECKOJIBKO CEKIUH, CoAepKAIIUX PAa3TUYHYI0 HHOPMALIUIO:

Koopaunats! kypcopa U aKTUBHOM SIYEUKH.

[TapameTpsl aKTUBHOM STYEHKH.

Pexum paboTel pegakTopa MOJEINH.

Nunukarop mporecca.

OrtHocHTeNnbHAs HEeBsI3KA.

JlononHuTeNbHAs HHPOPMALHUSL.
Hanmpumep, Koim4ecTBO U3MEpPEHMH U

AYCCK MOACIW HJIM CTATyC IIpoIecCa IIpu
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WHBEPCUU

JAunajor HaCTPOMKHU CTAPTOBOM MOJEIH
[Mocne coznanus (aitna ganHeIx «*.Z2Dy», ero ciaemyer 3arpy3uTh ¢ IOMOIIBIO KHOIIKH
(& uaM COOTBETCTBYIONIEro €if MyHKTa MeHIo. IIpH ycIeIHoM 3arpyske (aiia, HOsBISETCS
JMaJIOT HACTPOMKHM CTAapTOBOM MOJIENIH, B KOTOPOM Ipeajaraercsi BolIOpaTh mapamMeTpbl CETH U
YAEIBHOE COIIPOTHUBIICHUE U MOJIIPU3YEMOCTh BMEIIANOIIEH cpepl. Takke 3TOT IUajgor MOKHO

3arpy3uTh 4epes riaBHOe MeHro mporpammbel Options/Mesh Constructor (puc.1).

Mesh constructor x|

—tesh node
—Wertizal node: —Hornzontal node

ID-3— kinirnum I35—
IEW— bl axirniim Ir
Layers number I-I 4 vl ™ Modes number IEEI3 vl
IT Intermediate nodes I'I 'vl

v Regular mesh

Stark rezistivity IE“:'— ..... ,ﬂ,ppl}r ......

Puc. 1. Iuamorosoe okuo Mesh constructor.

Start height

bd aximnal depth

Inzremental factor

Ob6macte Vertical nodes coxepXUT ONIMHU TO3BOJIAIOIIAE 337aTh apaMeTpPhI
BEPTUKAIbHONW ceTku Mojenu. [IporpaMma aBTOMaTH4eCKH BBIOMpAET ATH MapaMeTphl,
PYKOBOJICTBYACH CJEIYIOIIMMHU MPaBUIaMH:

e [nyOMHAa  HIDKHETO  CJIOS  COOTBETCTBYET  IIOJIOBUHE  MaKCHUMAaJIbHOMN
TICEBJOTITYOMHBI CUCTEMbI U3MEPEHH.

e Uucino cl0e€B  COOTBETCTBYET  YIBOGHHOMY  KOJHYECTBY  YHHKAJIBbHBIX
K03(h(UIIMEHTOB YCTAHOBKH JUIS JAHHOW CHCTEMbI M3MEPEHUN M HE MPEBBIIIACT
16.

e Tommunua nocnenyromiero ciosi B 1.1 pa3 Gonbliie mpeabIAyIIero.

Start height — ycranaBnuBaeT TONIIMHY MHEpBOro Ciosl. OTa BEIMYMHA JOJDKHA
OpUOJIM3UTENBHO  COOTBETCTBOBATH JUIMHE SUEHKM W YJIOBJIETBOPATH  HEOOXOIUMOM

pasperaromneii cnocoOHOCTH.
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Maximal depth — ykaseiBaer rinyOunHy HukHero ciosi. CiienyeT UMeTh B BHIY, YTO
MakCHUMallbHasi TJIyOWHAa HE JOJDKHA OBITh CIMIIKOM BENUKa, T.K. BIMSHUE IapaMeTpoB
T€0RJIEKTPUYECKOTO pa3pe3a C IIyOMHON YMEHbBIIACTCS.

Layers number — ycranaBiuBaeT KOJHYECTBO CJI0€B Mojiesid. OOBIYHO J0CTAaTO4YHO 12-
14 cnoe it onrcanust moaenu. HexxenarenpHo 3a1aBaTh OOJIBIIME 3HAYEHUS 3TOTO IapaMeTpa,
T.K. 3TO CYIIECTBEHHO MMOHU3HUT CKOPOCThH BHIYMCIICHUH.

Incremental number — ycranaBnuBaeT COOTHOLICHHWE MEXAY TOJIIMHOW CMEKHBIX
CJIO€B. 3HAYEHUs ATOTO MapaMeTpa 0OBIYHO BHIOMPAIOT B quamnazoHe ot 1 1o 2.

Ob6nacte Horizontal nodes comepUT oOmNIMU TMO3BOJSIONIME 33/aTh MapaMeTpPhI
TOPU30HTAIBHON CETKH MOJIEIH.

Minimum — yka3pIBaeT MUHUMAJIbHYIO KOOPAUHATY MPO(UIIS H3MEPCHHUIA.

Maximum - yka3pIBaeT MaKCHMAIbHYIO KOOPAMHATY PO U3MEPEHHIA.

Intermediate nodes — ycraHaBIMBaeT KOJMYECTBO JOTMOJHUTEIBHBIX Y3JIOB MEXKIY
YHUKQJIbHBIMU TIOJIOKEHUSMU 3JIeKTpo 0B Ha mipodusie (0 - 4). DTO MOJOKHUTEIBHO OTPAKACTCS
Ha TOYHOCTH pEHICHUS TNPsSAMOW 3aqadd, OCOOCHHO TIPH WCIOJB30BAHUM CYMMAapHOTO
notenruana (Total potential calculation).

Nodes number — eciu omnmus BKIIOYEHA, IMOCTPOCHHE CETH MPOU3BOJUTCS C
pPaBHOMEPHBIM (IT0 TOPHU30HTAJM) IAroM, OT 3Ha4YeHHs moiast MinimMum K 3HAYCHHWIO MOJIS
Maximum. KomnuuectBo y3a0B 3amactcs B moie Nodes number. Dty ommmio ciemyer
BKJIIOUATh B cllyyae HeperysipHod cetu uaMepeHuil. Heo6xoaumMo mMmeTh B BHIY, YTO MpHU
BBIOOpE MAHHOTO PEXKUMa, MporpaMma MCIojib3yeT cxemy - Secondary potential calculation,
KOTOpasi HE TMO3BOJISET YYeCThb peibed IHEBHOW MOBEpXHOCTH. Jlydille BCEro HMCHOIb30BaTh
PaBHOMEPHYIO CETh IPH paboTe ¢ HE TOMOrpadUuecKUMH CHCTEMaMU HaOIIOJCHUM, HapuMep

MIpH IBYMEpHOI MHTepHpeTanuu naHHeix BO3 (puc.2).
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Puc. 2. Paaomepnas (A), HepaBaoMepHas (b) cetu momemnu.
[lpu BKIFOYEHWHM STOW OINIMU 3HAYATEIHHO COKPAINIACTCS KOJIMYECTBO SYEEK, HO
AITOPHUTM TIpeHeOperaeT JaHHBIMH, NPH KOTOPHIX MUTAOIIUN U IPUEMHBIN AJIEKTPO TOMAAal0T

B OJIHY SIUEHKY M3-3a HEJTMHEHHOCTH (PYHKIIMU MOTEHIMANa B 3TOM CIIy4ae.

Regular mesh — Bxiroyaer ajqropuT™ MOCTPOCHUS TOPU3OHTAIBHON CETH, MPH KOTOPOM
JIOTIOJTHUTEIIBHBIC y3JIbl BBIOMPAIOTCS M3 YCIOBUS PAaBHOMEPHOCTH pa3zoueHust. OMIHMIO ClieayeT
BKJIFOYATh B CJIy4ae CHIbHO Pa3IHUYArONIMXCS PACCTOSHUI MEXy COCCIHUMHU AIIEKTpoIaMu (3TO
MOJIOXKUTEILHO OTPAXKAETCS HA PEIICHUH IPsIMOM M oOpaTtHOM 3amaun). [Ipu HakaTuum mpaBoi
KHOTIKO# MBI Ha TaHelu ¢ Haamuchio Regular mesh mosxHO ykasaTh mmar pa3oueHus sueek
o ocu X, ecau BirodyeHna onuus Nodes number.

Half-space resistivity — ycranaBiauBaeT yelibHOE COIPOTUBIICHHE CTAPTOBOM MOJICIIH.

Half-space polarizability — ycranaBnuaer mossipu3yeMocTs CTapTOBOM MOJICIH.

ITocne HaCTpOWKH mapaMeTpOB CEeTH  Hakumaercs kHomka Apply, u mporpamMma
HEPEXOUT B PSKUM pabOTHI.

CKOpPPEKTUPOBATH CETh: JI00ABUTDH WM YAAIUTH MPOMEKYTOUYHBIC Y3IIbI CETH, BBIPOBHSTH
BBICOTY WM IIUPHUHY SYEEK, MOXKHO TAKKe BOCIOJIBH30BABLIMCH OMIHMSIMHU B PEAAKTOPE MOJIEITH

(noopobno 6 pazoene « Peoaxmop mooenuy).

AnbTepHATUBOW HCIIONIB30BaHUs (paiina JaHHBIX, SBISAETCS CO3/IaHHE CHHTETHYECKOM
CHCTeMbI HaOIOJICHUH, TIO3BOJISIONICH CMOAEIHPOBATh Pa3JIMYHbIC TE€OJOTUYECKHE CHTYAIHN
Ui HamboJsiee PacIpOCTPAHEHHBIX HJIIEKTPOPA3BEJOUYHBIX YCTAHOBOK (n00pobHO 6 pazdene

«Mooenuposanuey).
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®DopmaT 0CHOBHOI0 aiiyia JaHHBIX

[Iporpamma  mpencTaBisieT  YHHBEpCAJbHBIA  (oOpMaT  JaHHBIX,  BKJIIOYAIOMIMNA
MH(POPMAIMIO O KOOPAWHATAX MHUTAIOUINX U MPHEMHBIX YJIEKTPOJOB, OTMETKA OTHOCHUTEIBHBIX
MPEBBIICHUH penbeda U COOCTBEHHO M3MEPEHHBbIC 3HAYCHUs (HOPMUPOBAHHBIN CHTHAN WIN
Ka)yIlleecs: COIPOTUBIICHUE U KaXKyLLAsICsl IOJISIPU3YEMOCTB).

dopmar nanubix nporpammel ZONDRES2D data files (pacmupenue *.Z2D).

daiin JaHHBIX YCIOBHO MOXKHO pa3/IeiUTh Ha TPU 4YacTH: 1) HAOIIONCHHbBIC JaHHBIC, 2)
JaHHbIE Tonorpaduu (eciu TakoBble UMEIOTCS), 3) TaHHbBIE MOJIeNU (coXpaHstoTcs B (haiin mocie
WHBEPCHU WITU MOJICTUPOBAHUS).

| yacThb ¢aiina nanubix: HaluroneHHble JaHHBIE

IlepBasg cTpoka — COZACPKUT YIIPABJIAOIIWE KIIIOYH, YKA3bIBAIOIIUEC MPOTpaMME, KaKE€ NTaHHBIC

COJIEPIKATCS B TOM HMJIM HHOM CTOJIOIIE.

B «ZONDRES2D» npunsTHI cieayrone 0003Ha4eHHs (KITFOYH) TSI KOOPIMHAT AJIEKTPOIOB:
Muratomue C1 C2 Clz C2z Cly C2y (ot anrn. Current)

Mpuemusie P1 P2 P1z P2z P1y P2y (ot aurn. Potential)

Y u Z KOOpJuHATHI AIEKTPOJIOB CIIEeAyeT BBOJAUTH NpHu HeoOxoaumocTu. Hampumep, mpu
WCIOJIb30BAHMN IUTAHIIETHOW CHUCTeMbl HaOIIOACHUH, MOTPY)KEHHOTO HCTOYHUKA WIH
M3MepeHui Ha akBaropusx. Daiin-nipumep — sample with z source. Paccrostaue Bmosb ocu Y
HE JIOJDKHO TMpeBblIaTh 1/3 MakcMManbHOrO pasHoca (PacCTOSHUS MEXIY NPUEMHBIM H
MUTAIONMM  dJiekTpojgamu). Daii-nipuvep — sample with y. Tlpu BBoge Z KoopauHAT
AJIEKTPOJIOB CJIEyeT IOMHHUTb, YTO TOJOKUTENIbHbIE BEJIUYUHBI O3HAYAIOT MOTPYKEHHE
AJIEKTPOJIa  OTHOCHUTENBHO  IOBEPXHOCTH  u3MepeHuil.  OTpuuaTenbHble  KOOPAUHATHI
UCIIOJIL3YIOTCS TOJBKO IPU AaKBAaTOPHBIX M3MEPEHUsX (371eCh IMOBEPXHOCTHIO H3MEPEHUN
CUYHMTACTCS JTHO).

J71s1 U3MEPEHHBIX 3HAYEHUI:

Kasxymeecs conporupienne RO_a

Moyb HOPMUPOBAHHOTO CUTHANA (OTHOMIEHHE PA3HOCTH MOTEHIMANIOB K 3HAYEHHIO CHIIbI Toka) RES
Hopmuposannsrii curaan SRES (manpumep, 171 H3MepeHuii ¢ TIOrpyKeHHBIM HCTOYHUKOM, C YUeTOM 3HAKA)

Pexomennyercs BCEI'JIA ucnonb3oBaTh BenuunHy Res i SReS npu co3nanum (aiina
JTAHHBIX, YTOOBI M30€KaTh OMTUOOK MPH HAJTMYUH JIAHHBIX TOMOTpaduu.

Kasxymasicsa nonspusyemocts Eta_a
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B xauectBe Eta a MOYKHO MCIIOJIB30BAaTh Ka)KyLIYHOCS MOJIAPU3YEMOCTh, U3MEPEHHYIO BO
BPEMEHHOM 00JIaCTH U PACCUUTAHHOH 10 opmyIie:

Eta_a (%) =(AUgn / AUpp) - 100%, (7)

rae AUpp — pa3sHOCTh NOTEHLMAIOB B MOMEHT NpomyckaHus Toka, AUpn — B mayse.
Daiin-nipuvep — sample with_ip. Tpu Kcmoib30BaHUK 3apsKAEMOCTH CIICAYET MPEABAPUTEIHHO
MIOJICNIUTH U3MEpeHHbIe 3HaYeHus Ha 10.

B uactoTHON 00NacTH Mepoi BBI3BAHHOW MOJApU3ALUU sBjIsseTcss caBur a3 (Qg),
KOTOpBI MO HSMOUPUYECKOM (QOpMysne MepecuuThIBAeTCs B 3HAYEHHUS  Kaxyllecs

MOJIAPU3YEMOCTH.

Eta_a (%) =- 2.5 - @pn (Tpamychl) (8)

[TorpentHoCTh, WM BEC M3MEPEHHI 3aaaeTcs B cTojoIe ¢ kaodom Weight, onpenenser
Ka4dcCTBO HSMCPCHI/II;'I. 3Ha‘-IGHI/ISI BCCOB I/ISMCPCHI/Iﬁ JOJIKHBI 6I)ITI) 3a1aHbl B 1Uarta3oHe OT HYJ'ISI

10 equHUIBL [Ipr OTCYTCTBHM CBEJIEHUH O IMOTPEIIHOCTSIX M3MEpPEHUH (T.e. PH OTCYTCTBHH
croibima ¢ xmrouom Weight) mporpamma aBTOMaTHYecKd Ha3HA4YaeT BeEC 1 KOKJIOMY

W3MEPEHHUIO.

Bropas u mocnenyromnme cTpoku coaepkaT cOOCTBEHHO JaHHBIC, COOTBETCTBYIOIINE KAXKIOMY

M3MEpEHUIO, 3alIMCaHHbIe B TOU )K€ MOCIIE0BATEIBLHOCTH, YTO U YIPABIISIIOIINE KIIOYM MEPBOM
CTPOKHU.
B ToM cmyuae ecnu Ha oAHOM Mpoduiie UCHOJIB30BaHbI pa3Hble (IO KOJIUYECTBY

ANIEKTPOJIOB) YCTAaHOBKH, BMECTO KOOPIWHATHI OTCYTCTBYIOIIETO 3JICKTPOJA 3alMChIBACTCS
CHMBOI . dait-npumep — sample_with_array _combi.

[[anee BBOIUTCA CTOJ'I6€I_I JAOIIOJIHUTCIIbHBIX Y3JIOB FOpHSOHT&J’IbHOﬁ CCTHU (GCJ'II/I 9TO

*k*k
H606XOI[I/IMO). KOOpI[I/IHaTa KaXXI0T0 HOBOI'o y3jla BBOAUTCA IIOCIIC CHMBOJIA .

Z[OHOJ'IHI/ITCJ'IBHBIC ¥3Jibl CETH 00BIYHO BBOIATCA IJIA paClIUPCHUA oOnacTtu MOJACJIN 3a KpaﬁHHe
QJICKTPOAbl KOCBHI MJIM IMPHW HAJIUYHUU PE3KOIO penbe(pa 3a IpeaciiaMmu KOCBI. CDaﬁJl—npnMCp —
sample_with_ext_nodes.

ITocne urenus ¢aitna (B ciydae HEOOXOIUMOCTH) MPOU3BOJUTCS HOPMHUPOBKA JTAHHBIX

10 (I)OpMyJ'Ie, COOTBCTCTBYEOH.IGﬁ KaXKYyHEeMyCs COIIPOTHUBJIICHUIO Ha ITOCTOSIHHOM TOKC.

P =G, (9)
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rae G - reomerpuueckuii ko3ddunuent ycranosku, U — u3mepennoe 3Hauenue, C —
3HAa4YEeHUE CHJIIBI TOKA.

Il yactp ¢aiina nannpix: /[anHble Tonorpagun

Ecmn umerotcs manHble 0 penbede, nanee cleayer CTpoka co cioBoMm tOpo, a 3arem
CIMCOK M3 KOOPJHMHAT W TpeBblmeHWi penbeda. [Ipu mHTEepnperamumu ¢ ydetoMm penbeda, B
KayeCcTBE MCXOAHBIX JIAHHBIX JIYYIll€ BCETO UCIOJb30BaTh 3HaUCHU IeS. Pa3muuHbIM METOIMKaM
3aJjaHus penbeda COOTBETCTBYIOT CIIEIYIOUINE JOTIOJTHUTEIbHBIE KITFOUH.

tOpO ATOT KIFOY WUCTONB3YeTCs, €CIM KOOPIMHATHI AJIEKTPOJOB M TOmorpaduyeckoi
ChEMKH MPUBEJIEHBI B TOPU30HTAIIBHBIX MpoeKuusax. Daiii-npumep — topol.

topo~ mpuBeneHHe K TOPU3OHTAIBHON MIockocTh. KpuBas penbeda anmpoKCUMUpPyeTcs
NpsIMOM MO METOJy HAaUMEHBIIUX KBaJpaToB, 3aT€M IIOBOPAYUBAETCS CO BCEMH TOYKaMU
penbeda 10 COBIMANEHUS C TOPU3OHTAIBLHON OChIO (pHuC. 3). DTOT crmocol cleayeT MPUMEHSITh,

Korjga pa6OTBI IMPOU3BOAATCA BOJIb CKJIOHA C U3BCCTHBIMU a0COJIFOTHBIMH 3HAYCHUSIMH penbe(ba.

daiin-npumep — topo2a/topo2b.

Puc. 3. [IpuBenenue penveda no CKIOHY K TOPH30HTATBHO TIOCKOCTH.
topo#  3amanume koopauHar Tpodunas mo AnuHaMm (“3meiika”). [opu3oHTamBHOM
KOOPJIUHATOMN 3JIEKTPOJOB B IaHHOM CIIy4ae SIBJISETCS paccTOSHUE BJIOJb KOCHI (puc. 4), a He X
mpoeknus. X - KOOPAMHATHI ~ AJIEKTPOJOB TEPECUUTHIBAIOTCS W3 AJIUH B TOPU3OHTAIbHBIC
Mpoeknuu. B crnenyromieil 3a KIIOYOM CTpPOKE, JODKHA OBITH 3amucaHa MPUBS3Ka OJHOTO W3
20
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aneKkTpoZoB P Ha Koce kK Touke Ha penbede. Bropas 3ammch - KoopaumHaTa 3JeKTpona (B
JUTMHAX), TIepBas 3allUCh — COOTBETCTBYIOIIAs € X KOOpAMHATA B CIMCKE TOMOTpadUUecKux

npeBbleHui. Oaiin-npuvep — 0Po3.

Puc. 4. [lonoxxeHune 31eKTPOIOB C PaCCTOSIHUEM MEX1y HUMH

C YUETOM M3MEHEHHUH penbeda (BI0Ib KOCHI).

topo% 3amaHvie JAHHOTO KJIFOYa HEOOXOIMMO, €CIM K Ka4eCTBE HCXOJHBIX JIAHHBIX
3aJaHbl FO_@ pacCYMTaHHBIC I TPOEKIUA, TO €CTh PACCTOSIHHS MEXIy dJIEKTPOJIaMH
MePECYNTHIBAIOTCS U3 PACCTOSHUMN BJIOJIb KOCHI (L) B peasibHbIe KOOPIHMHATHI.

topo” maHHBIN KIIFOY HEOOXOAMM, €CIH JaHHBIE TOTIOrPapUu U KOOPIUHATHI AJIEKTPOIOB
3aJJaHbl B PaCCTOSHHSX BJIOJIb KOCHI. Daiii-tipuvep — 10po4.

Kiroun MokHO KOMOMHUPOBATH, HaNpUMep, Tak tOPO~#.

topow — nmaHHBIN KIFOY HCHOJB3YETCS €CITH, MPOBOJAWTCS HWHTEPHPETAMU JaHHBIX
MOJTyYCHHBIX MPH paboTe Ha aKBaTOPHUSX (Ha MOBEPXHOCTH BOJBI M HA JHE). B aTOM cityuae B
Ka4yecTBE KOOPIOMHAT pelibeda UCIOIb3yeTcs MpOoQMIb THA WM JHA TEPEXOMSIIero B CYyITy
(ecnu MCTIONIB3YIOTCSI cMemIaHHble u3Mepenusi) (puc. 5). Ilpu 3TOM, B 3TO# ke CTpOoUKe uepes
mpoOen HeoOXOAMMO YKa3aTh YpPOBEHb BOJbl (OTHOCHUTENIBHO 33/JaHHBIX HIDKE MPOQUIIs
KOOpAMHAT AHA (B CHCTEME KOOPIMHAT, B KOTOPO# 3amaH penbed)), YAeIbHOE SIEKTPHUCCKOE
COMPOTHUBIIEHUE BOJBI M KOJMYECTBO JOIMOJHHUTEIBHBIX pa30buenuii BogHoro cios (3-10).
[locnennue Ba mapaMeTrpa MOXKHO MEHSTh, WCIOJB3ysd MEHIO (YHKIHUW TIABHOTO OKHA
nporpammbel  Options/Advanced/Inverse procedure/Underwater options. ®aiin-nipumvep —
waterl. MoxHOo 3a1aBaTh KOMOMHHPOBAHHBIE CUCTEMBI, KOTJ]a U3MEPEHHS TIPOM3BOIATCS Ha JIHE
U Ha TMOBEPXHOCTH BOAHOTO cios. Daiin-npumvep — water3. Jlas sToro cieayeT BBOAMTH

BCPTUKAJIBHBIC KOOPAHWHATHI 3JICKTPOAOB OTHOCUTCIIBHO YPOBHS HpOCbI/IJ'Iﬂ JHa.

o
=

20 40 60 &0 100 120 140 160 180 200 220 240 260 260 300 320 340 360 380 400 420 440 460 480 500 520 540 560 530 600 620 640 660
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Puc. 5. I'eosnexrpruueckuii pa3pe3, NOJIYUEHHBIN B pe3yJbTaTe
CMEIIAHHbIX U3MEPEHUI Ha CyLIE U aKBaTOPUHU.
topo* — B BOJHOM cilyyae JaHHBIM KIIIOY YIPOINAET BBOJ JAHHBIX Tomorpaduu, eciu
KOCa HaXOJMUTCS Ha IOBEPXHOCTH BOJbI (MOOUIbHAS cucteMa). Daiin-nipumep — water?,
Taxke HEOOXOTUMO O3HAKOMHUTCS C JOMOJHUTEIBHBIMHU OIIHUAMHU, ONUCAHHBIMU 6

pazoene «QcobeHnocmu pabomuvl ¢ OAHHLIMU _mMonocpaguu U OAHHLIMU _AKEAMOPHLIX

usmeperuuy.

11l yacTe ¢aiina nanubix: {annble Moaean

Omnucanue MOJIENU Cpebl HaunHaeTcsl ¢ KitoueBoro cioBa Model. B mepBoii ctpoke
MOCJIEIOBATENILHO 3aliCcaHbl CIEAYIONINE TapaMeTphl: YIEIbHOE COMPOTUBIECHUE CPEIbI,
MHUHUMAJIbHOE COTPOTUBIICHHWE IIBETOBOM IMKaJbl, MAKCUMAaJIbHOE COMPOTUBJIIEHHUE IIBETOBOM
IKasel, Ko3dduiueHT qucropcun Moenu ¢ penbedom (topo coefficient).

Bropast u TpeThs cTpoKa cojaep)KaT CHUCKH TOPHU30HTAIBHBIX M BEPTHUKAIBHBIX KOOPIWHAT
y3JI0B ceTH (JuTHA N ¥ M).

UYerBeprasi CTpoka JUIMHHOM N YKa3blBaeT, COOTBETCTBYET JIM IIOJIO)KEHHUE OJHOIO U3
ANIEKTPOIOB JJAHHOMY Y3I1y.

Cnenyromue N-1 cTpok IIMHHOKW M-1 coaepkaTt MaTpHIly COMPOTUBJICHUN MOJIEIH.
Crnenyromue N-1 cTpok IMHHOW M-1 coaepkat MaTpHIly (pUKcaliy Y€K MOJICTIH.

Jlanee cnexyeT omucaHue MOJENH MOJSIpU3yeMOCTd . B mepBoil cTpoke mMociieoBaTeabHO
3alMcaHbl  CIEAYIOUIUME MapaMeTphl: yAeldbHas MOJSIPU3YEeMOCTh Cpellbl, MHHHMAaJlbHas
MOJISIPU3YEMOCTh I[BETOBOM IIKAJIbI, MAKCUMAaJIbHAS TOJISPU3YyEMOCTh [IBETOBOM HIKAJIBL.

Crenytomue N-1 cTpok UIMHHOM M-1 copepikaT MaTpuUIly MOJISPU3YEMOCTH MOJICIH.
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HOHFOTOBKa AAHHBIX I HHBEPCUH

OneHka KadecTBa IOJIEBBIX MTAHHBIX 3JIEKTPOTOMOTpapuH OOBIYHO OTPAHUYMBACTCS
aHAJTM30M CTaHJAPTHBIX CTAaTHCTUK, IIOJIy4aeMbIX B Ipolecce o0OpabOTKH CHUTHAJIOB.
DnektporoMorpaduss OMEpUPYET 3HAYUTEIHLHO OOJBITUM ob0beMoM uWH(MOpPMAIUK  TIO
CpPaBHEHHMIO C KIIACCHYECKUMH TNpOo(UIMpoBaHHEM M 30HAMpoBaHUEM. [loaTomy cuuTaercs
JOITYCTUMBIM HCIIOJIb30BaHHE JAHHBIX C HEKOTOPHIM MTPOIIEHTOM Opaka Ipy HHBEPCHH.

B

0-! T T L L N T T T A I A A LA N A A E AN A A A A AT A AW A AL Lo

S -y ¥ L

10+ ﬁ - 100
" oqs]
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Puc. 6. Pa3pe3 ynenpHOro 3JIEKTPUYECKOTrO COTPOTUBIIEHHUS C JIOKHBIMH aHOMAIUSIMU B
pe3ynbTaTe MHBEPCHUU HEKAUYE€CTBEHHBIX MOJICBBIX JTAHHBIX.

Hannume HexkauyeCcTBEHHBIX W3MEpPEHUN, KOHEYHO, MOXKET W HE€ OTpPa3uThCsi Ha
pesynbpTaTax ~ HMHTEpHpeTanud  (HampuMep,  KOrjJa  IIyM  TPEACTaBIeH  PEIKUMH
HEKOppEIUPYEMbIMU BBIOpOCAaMH), HO HHOIJAa TPUBOAUT K CYIIECTBEHHOMY MCKaKEHHUIO
Mozenu. Hamu oTMedeHsl HeOJHOKpaTHBIE ClTydau, KOrAa HeOOIbIION MPOLEHT Opaka MpHUBO I
K 00pa3oBaHUIO JIOKHBIX AHOMAJIWH B BHUJIE CHUCTEM ‘‘CKOMIICHCHPOBAHHBIX IUMOJICH”. DTO
MPOSIBIIIETCS B BUJE YEPEIYIOIIUXCS JTOKATBbHBIX aHOMAIUNA OTHOCUTEIBHO HU3KOTO M BBICOKOTO
COMpOTHBIICHUS. B Takoi cuTyaluy He MOMOTaeT UCIOJIb30BaHUE a/IalITUBHBIX POOACTHBIX CXEM
- TOJIBKO IOJIHOE Y/IaJieHHe HeKaueCTBEHHBIX JAHHBIX U3 UHBEPCHUHU.

IMporpamma ZondProtocol — mpencraBisier rOTOBOE pELICHUE IS AJIEKTPUYECKON
ToTOMOTpaduu, W peniaeT MUPOKHM CHEKTp 3agad OT 3aJaHusl MPOTOKOJOB H3MEpPEeHUN u
yIpaBJeHHUs MPOLIECCOM M3MEpPEHHUH M0 00pabOTKM M aHalu3a JNaHHBIX. biaromaps mpocrtorte
UCIOJB30BAHUS W IOJHOH coBMecTMMOCTH ¢ mporpammoii ZondRes2d,  ZondProtocol

MO3BOJIACT 1TOJIYYaTh KaUCCTBCHHBIC PE3YJIbTATHI IIPSAMO Ha HpO(l)I/IJIC.
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Puc 7. Paboune okna mporpammsl ZondProtocol
[Iporpamma pemaer cleAyroIIue 3aJavyd: 3aJaHHe NPOTOKOJIa (aBTOMAaTHYECKOE |
WHTEPAKTHUBHOE), BU3yaIM3allds U aHAJIHN3 PEe3yJIbTaTOB M3MEPEHUH, pa3lieIbHOe OTOOpaKeHHE
YCTaHOBOK, MIEPECYET IaHHBIX B PA3JINYHBIC YCTAHOBKU, HMITOPT M SKCIOPT, IMOJATOTOBKA JJAHHBIX
K UHBEPCHUHU.
BbIOpakoBKy M3MEpEHUI TaKKEe MOXKHO MPOU3BOJUTH C MOMOIIBIO OIMIUN MPOrPaMMbl
ZondRez2d. He Bkimovath W3MepeHUsi B 00pabOTKy BO3MOXHO, 3a/1aB UM Beca, PaBHbIC HYITIO

(noopobno 6 pasoene «llnan epaguxos») WK OTKIIOUUB MX Yepe3 PEAAKTOP 3JIEKTPOaoB. B

PCAAKTOPEC IJICKTPOAOB TAKIKE MOKHO 3a/1aBaTb onpe/:[eneHHHﬁ BC€C UBMCPCHUIO.

Busyanu3zanus KakKyuuxcsi napaMeTpoB

B mporpamme cymiecTByeT BO3MOXKHOCTh OTOOpakaTh KaKYIIHECS MapaMeTpbl B BUIC
ncepnopaspeza  Options/Data/Pseudo-section, u B Buae  IUJIaHOB  TpaduKOB

Options/Data/Graphics-plot. B pexume paboTel ¢  yIOCTBHBIM  DJIEKTPUUECKHM
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CONPOTHBJICHHEM,  [apaMeTp MOXHO  OTOOpa3suTh B  HOPMHPOBAHHBIX  CHUTHAIAX
(Option/Data/Resistance) unu B KaXyIIMXCS YACIbHBIX JJICKTPUYECKHX COMPOTHBICHUSIX

(Option/Data/Apparent resistivity).

ILan rpajgukos

[Tnan rpaduKOB CIYKHUT AJ1s1 OTOOPAKEHHSI 3HAYCHUH KaXKYIUXCSl COMTPOTUBIICHUS B/IOJIb
npoduiis, B popme rpaduKoB.

B rmaBHOM MeHIO mporpamMmbl MOXHO BBIOpaTh croco0 MOCTpOeHUs rpauKoB WIK 1O
ompenenennoi ncesaornyoune Options/Data/Graphics-plot/Iso-PsZ B 3aBucumoctd  OT
ko3¢ (uIMeHTa YCTaHOBKM WJIM 1O OIpPEAEICHHOMY IIOJIO)KEHUIO NUTAIOMIed JIMHUU

Options/Data/Graphics-plot/ Iso-Pole (puc. 8).
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Puc.8. A. Iinan rpadukoB, MOCTPOCHHBIN IO ONIPEICICHHBIM
HOJIOXKEHHIM tuTaroniei auauu (1so-Pole),
b. Inan rpadukoB, HOCTPOEHHBIH MO omnpeeaeHHo# nceaorinyoune (1so-PsZ).

Pab6ora ¢ muranoM rpadMKOB MPOU3BOAUTCS C TOMOIIBIO MBIIIH:

YBenuueHue OTAENBHOTO Y4acTKa WM €r0 MepeMelIeHHE OCYIIECTBIISIETCS B PeKUME C
Ha)XaTOW KHOMKOW (MHCTPYMEHT — “pE3WHOBBIN MPSIMOYTONbHUK’). JI7ii BBIACNEHUS y4acTKa,
KOTOPBI HEOOXOJIMMO YBEIMYUTH, KypCOpP MBIIIN TEpeMelaeTcss BHU3 U BIPABO, C HAXKATON
neBoit kaonko# (Puc.9A). [lns Bo3Bpara K MepBOHAYAIBLHOMY MaciiTaly, MPOHU3BOIATCS TE JKe

JICWCTBUS, HO MBIIIIb JIBIXKETCS BBEpX | BiieBo (Puc.9B).
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Puc. 9. HanipaBiienue ABMKEHUS MBIILIN IPU U3MEHEHUHU MacilTada.

[Ipn HaxaTuu JIeBOM KHOMKH MBIIIM Ha TOYKE IpaduKa MPOU3BOJAATCS CIEAYIOLIUE
NeUcTBUS: yOMparoTCs OCTallbHble TIpadUKu U OTOOPaXKAIOTCSA MOJIOKEHHUS AJIEKTPOJIOB NS
aKTUBHOM TOYKHM (O OTIyCKaHUS KHONKM MbIIIM). PenakTupoBaHHe W3MEpPEHHBIX 3HAUYECHUU
MIPOU3BOJIUTCS IMYTEM MEPETACKUBAHUS TOUKU I'paduKa ¢ HAXKaTON MpaBOil KHOTIKOM.

Jluanor HaCTpO¥KK T1aHa rpaUKOB BhI3bIBAETCs U3 TiaBHoro MeHio Options/Observed

graphics Calculated graphics (onucan 6
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IIpunooicenue 1: Pepaxrop nabopa rpaduxos). Pemakrop rpaduka BbI3BIBACTCS INEITYKOM MPABOM

KHOTIKM MbIKM ¢ Haxatod knaBuined SHIFT na rpaduke (onucan 6 [Ipunoswcenue 2: Penaxrop

rpaduxa). PeakTop oceil BBI3bIBACTCS ILISTYKOM IPABOW KHONKH MBIIIM C HAXXATOW KJIaBHIICH

SHIFT na untepecyroieit ocu (onucan 6 [lpunosicenue 5: Penaxtop oceit). PemakTop jereH sl s

rpadMKOB MOYKHO BBI3BATh HICTTYKOM IPABOM KHOIKM MBIIH ¢ HakaTod kimaBumed SHIFT na

JICreHAC CIipaBa OT I‘pa(l)I/IKa (onucaH 6 [Ipunoowcenue 3: PenakTop nerenas! 1 rpa(bHKOB).

Boienenue 0HOro M COOTBETCTBEHHO YIallEHHWE OCTalbHBIX IPa(UKOB MPOU3BOAUTCS
KHOTIKOW MBIIIM Ha JereHne ¢ Haxkarod wmaBumeid SHIFT. Tlpu moBTOpHOM HaKaTHH
MIPOU3BOJIUTCS OOpaTHas oneparusl.

JUis mpoKpyTKH TpadUKOB HCHOJIB3YeTCcs Kojeco Mblmu. Jlisg 3Toro HeoO0Xxoaumo
BBIJICNIUTh HECKOJIBKO COCEIHUX I'paUKOB (Ha JIET€HJE) U KPYTUTh KOJECO MBIIIU, TOMECTHB
Kypcop Ha JiereHay. MHaekcsl akTUBHBIX rpadukoB OynyT MeHsThbes. [lpu HaxaTuu mpaBoit
KHOIIKH MBIIIIK Ha TOYKe rpaduka — u3mMepeHue OyaeT BbIIETICHO B TabIuIE.

B pexume oroOpakeHHs [aHHBIX B BHJE TpapUKOB CYHIECTBYET BO3MOXHOCTH
UCKJIIOYUTh HEKOTOpbIE M3MEpEeHHs U3 00paboOTKH, 3ajaBasi UM BeC 0. Orgensroe U3MEpeHue

MOYHO MCKJITIOUUTH TTpU HakaTuu ALT ¥ JIeBo#l KHOTIKHM MBIIITK Ha TOYKE Tpaduka, Ipu HAKATHH

npaBoi kHonku MbI U ALT Ha rpaduke, Bce uaMepeHusi, MpuHaJIekKalme 3ToMy rpaguky,

OyIyT UMETh BEC 0.
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IlceBpopa3spes

[lceBnopaszpe3 B mepBoM MNpHOIMKEHUH OTpPa)kaeT pacHpelesieHue IMapaMmerpa BAOJb
npouIs ¢ TITyOUHOM.

[Toctpoenune B (opMe M3OIMHHMIA TPOU3BOIUTCS B OCAX: KOOPAMHATA M3MEPEHHS IO
npo¢wuiro, ceaormyonna. [llkana nBera ycraHaBIMBaeT COOTHOLICHHE MEXTy H300paKaeMbIM
3HAQ4YECHHUEM U LIBETOM.

JIBOWHOE MIEITYOK MBIINIA B OOJIACTH OCEW OOBEKTa BBI3BIBAET KOHTEKCTHOE MEHIO CO

CJICAYIOIMUMHA OIMIHUAMMU:

Log data scale Ucnonb3oBare  norapudmuueckuii  Macmrad s
LBETOBOM IIKAJIBI.
Display grid point [Toka3eIBaTh METKHM TOUYEK U3MEPEHHIA.
Display ColorBar [Toxa3bpIBaTh IIBETOBYIO MIKATTY.
Setup BbI3BaTh AMANOr HACTPOWKHU MapaMeTpoB TICeB0pa3pesa.
Print preview Pacrieyarats miceBopaspes.
Save picture CoxpaHuTh TiceB0opa3pe3 B rpadudeckuii paiin *. emf,
Save XYZ file CoxpaHuTh 1ceBaOpa3pe3 B Aar-(haii.
Default YCTaHOBUTh  MapaMeTpbl  IICEBIOpaspe3a  paBHBIMHU
3HAYCHUSIM 110 YMOJYAHUIO.

Jluanor HacCTpOMKH MapaMeTpoB TMceBaopazpe3a Setup onucawn [lpunosicenue 2: Pepaxrop
rpapuka. PelakTop Oceil BBI3BIBACTCS IIEIYKOM MPABOM KHOMKH MBIIIM C Ha)KATOW KJIaBUILIECH

SHIFT na wunTepecyromeid ocu (onucan 6 Ilpunoogicenue 5: Pemaxtop oceif). PemakTop Touek

TICeBIOpa3pe3a MOXKHO BBI3BATh IIEITYKOM IPABOM KHOIKU MBIIIK C HakaTtol kiaBumeid SHIFT

Ha Touke (onucan 6 [lpunodicenue 7: PerakTop TOYEK TICEBIOPa3pe3a).

VYBenuueHue OTAEIBHOIO YYacTKa WJIM €ro NEPEMEIIEHHE OCYIIECTBISETCA B PEKUME C
Ha)XaTOW KHOMKOW (MHCTPYMEHT — “pE3WHOBBIN MPSIMOYroybHUK). JI7isi BbIAETICHHUS ydacTka,
KOTOPBI HEOOXOJMMO YBEIMYUTH, KypCOp MBIIIU MEpeMenlaeTcss BHU3 M BIIPABO, C HAXKATON
neBoit kaonkoi(Puc. 9A). Jlns Bo3Bpara K MepBOHAYATBLHOMY MacIiTaly, MPOM3BOISTCS T€ XKe
JIECTBHSI, HO MBIIIb JBIKETCS BBEpX | BieBo (Puc.9B).

Crioco0 mocTpoeHus nceBaopazpe3a OTIUIAeTCs IS Pa3IMYHbIX YcTaHOBOK. [lonoxeHue
TOYEK IICEBIOPA3peE3a:

1. nns ycranoBku Benepa mo ocu X COOTBETCTBYET IEHTPY YCTaHOBKH, IO ocu Y — Y
pa3zHoca OT KpalHero 3J1eKTpo/ia JI0 LIEHTPa YCTaHOBKY;
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2. s [onb-/{unoabHON YCTaHOBKHU MO OCH X — HEHTPY MEXIY IPUEMHBIMU 3JIEKTPOAaMHU,
mo ocd Y — pazHOCY OT MHUTAIOIIEro OJJIEKTPOAA [0 IEHTPa MEXAYy NPUEMHBIMH
AIIEKTPOJAMU;

3. mns Jlumons-J{unoibHOM YyCTAaHOBKU MO Oocu X — IEHTPY YCTaHOBKH, MO ocu Y — %
paccTosTHUS MEXTy IICHTPAMHU JHIIOJICH (IPHEMHBIX U MTUTAOLINX dJIEKTPOJIOB);

4. nns ycraHOBKH ['paguienTta mo ocu X — IEHTPY MEXKAY PUEMHBIMH 3JIEKTPOJaMH, TI0 OCH
Y — 7 pa3Hoca OT OMKaWIero MUTAaIIero JIEKTPoaa 10 IEHTPa MEXKIY MPUEMHBIMU
AIIEKTPOIAMU;

5. UId ABYXDJEKTPOJHOM YCTAaHOBKHM 1O OCH X — IEHTP YCTaHOBKH, MO och Y — IEHTP
YCTaHOBKH;

6. s ycraHoBkH BO3 mo ocu X — MEHTpP YCTAHOBKH, 1O OCH Y — %4 pacCTOSTHHSI MEXIY
KpailHUMH 3JIEKTPOIAMHU.

[Ipu oroOpakeHWHM MAaHHBIX B BHUJE IICEBIOpa3pe3a MOXKHO IPOCMOTPETh JaHHBIC
OT/EJBbHBIX YCTAHOBOK, mcrnonb3ys MeHro Options/Data/ Display/. Tlpu Gonpmimx oObemax
u3MepeHuii ¢ mnomornpio omuu Display every N point MOXHO NpoOpeauTh TOYKH
ncesaopaspesa. [lo ymomuanuio STa ommMs BKJIIOYAaeTCcs MNpu 3arpy3ke ¢aiia JaHHBIX,
coaepxariero 6onee 3000 usmepenwuii.

B cpenneii rpadudeckoil cekuu mporpaMMbl B BUJIE TICEBAOpa3pe3a MOKHO 0TOOPa3UTh
Beca m3Mepenuii ¢ momomrsio ommuu Options/Data/Data Weights u o oxkoHuaHwuu mporecca

HHBEPCUHU OTHOCUTEIBHYIO HEBSI3KY 110 Kaskaomy uamepenuto Options/Data/Data Misfit.
PenaxkrTop 3j1ekTpoaoB
PeakTop 3J€KTPOIOB CIIYXKHT JJIs BU3YAIU3AIMH CHCTEMBI HAOIIOICHUI ¥ H3MEPEHHBIX

3HayeHui. OKHO COACPIKUT Ta6nnuy MO3BOJIIOINYIO HACTPOUTH IMAPAMCTPBI  KAXKIOTO

u3Mepenus (puc. 10). Tabnuna cogepskut 9 cToI0IOB:

ID WNHpekc nzmepenus

Used Wnaukarop, yKa3bIBaroIUi UCIIOIB3YETCS JIM U3MEPEHUE PU UHBEPCHH.
C1 [TonosxeHue MepBoro MUTAKIIETro IEKTPoIa Ha mpoduie.

C2 ITonosxeHre BTOPOro MUTAOLIETO MIEKTPOoIa Ha poduIe.

P1 [TonosxeHue nmepBoro NPUEMHOTO JIEKTPOia Ha MpoduIe.
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P2 [Tonoxenue BTOPOTo MPUEMHOTO JIEKTPOJa Ha MpoQue.
poL 3HaueHUE U3MEPEHHOTO KaXKYLIErOCsl CONIPOTUBIICHUS.

R 3HaueHue U3MEPEHHOIO0 HOPMUPOBAHHOI'O CUTHAJIA.
Weight Bec u3mepenusi.

B cJ1ydac OTCYTCTBHA OJHOI'O M3 3JICKTPOAOB €0 KOOpArUHATa 3aMCHACTCA CUMBOJIOM

INEEEEEREE Q||

Puc. 10. JInanorosoe okHo Electrode editor

Tpu mocnegnux cToJiOIa, B cliydae HEOOXOIUMOCTH, MOTYT OBITh OTPEIaKTHPOBAHBI C
OMOIIBIO KJIaBHAaTypbl. He cieayer BBOAMTH aOCYpAHBIE 3HAYEHHS JUIS KaXKYILErOCs
COIIPOTHBJIEHHUS MM HOPMHUPOBAHHOIO CHrHaja. Beca msmepenmii 3amarorcs B quanasone ot 0
1o 1. Ilpu Ha)kaTMK Ha 3ar0JIOBOK CTOJIONA, IIPOU3BOAUTCS COPTHPOBKA TAOIMIIBI [T0 3HAYECHUAM
JAHHOTO CTOJIOLA.

I1pu mepeMeleHny Kypcopa 1o TabJIuIle, MOJ0KEHHS SIEKTPOI0B aKTUBHOTO U3MEPEHHS
0TOOpaXKarTCs Ha [ICEBIOPA3PE3e WM ILIaHE TPa(GUKOB.

Pemakrop a1nekTposoB Takke BhisbiBaeTcs onnusmu Advanced/Distribution, B pexume
OTOOpaKEHUSI HW30JIMHUN TOTEHIMada WM YyBCTBUTEIBHOCTH. AHAIM3 pacrpeeeHust
MOTEHIHAIA WIA YyBCTBHUTEIBHOCTH B CpEJE IMO3BOJSET JIy4Ile MOHSATh MPUHIMITBI PaOOTHI

anekrpoTomorpaduu (puc. 11).

A
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Puc. 11. M30omuHuu norennuana (A) u u30JIMHAN 9yBCTBUTENBHOCTH (B)

TPEXDIIEKTPOJHON YCTAHOBKH.
[Ipu nepemerniennu Kypcopa no tadiuile, M30JIMHUN MOTEHIMaja WK YyBCTBUTEIbHOCTU

MepecTpanBarOTCs JJIsl TEKYLIEro U3MEPEHHUSL.

HNuBepcus 1aHHBIX
[Tocne 3arpy3ku (ama JaHHBIX U HACTPOWKH CTAPTOBOM MOJEIH CIEAYIOIIUM IIIarom
HE00X0IMMO BbIOpaTh THUIl MHBEPCUU U HACTPOUTH MapameTphl. JlHManor HaCTpOWKH mapaMeTpoB

VHBEPCUH MOKHO BBI3BATh C IIOMOII[BIO KHOTIKH % W myHKTa MeHio Option/Program setup.

Jnanor HACTPOIKU MapaMeTPOB HHBEPCHH

Juanor npegHa3HayeH Jyisl HACTPOMKHU MapaMETPOB, CBA3AHHBIX C PEIICHUEM MPSIMON U
oOpaTHO# 3a1a49H.
Default — mpucBarBaeT napamerpam 3Ha4YCHUS “TI0 YMOJTYAHHIO .

Brutaaka Inversion npenHa3HaueHa Juis HACTPOHKH HapaMeTpoB nHBepcu (puc.12).
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Program setup ]

Irverzion I Optionz I

—Stop criteria
Imversion  |Blocks -
I J V' lterations 1m0 =
Smoathing factar ID.UE j | BMS enor 0.1 —

—Focuzing parameter
™ Reduction I'I A
Threshold ID-':'E':I
SRR 0En Fiobust weighting scheme v
Filter Dwn - |Jze reference model il

Apply Default Cancel

Puc. 12. JInanorosoe okHo Program setup, sxiaaka Inversion
Omuus  Inversion ompenenser ajaroput™, MOCPEIACTBOM KOTOPOro OyaeT pemaTbes

oOpaTHas 3ajaya.

PaccmoTpuM paznuyHble alropuTMbl UHBEPCHH, HA MIPUMEPE MOJETH CpeAbl COCTOSIIEN

U3 HECKOJBKUX 0710KOB (puc.13).

&0 100 120 140 160

Puc. 13. TecroBas MoaeNb Cpebl.
JIisi TECTHpPOBAHUSI AITOPUTMOB PACCYMTAEM  TEOPETHUYCCKUI OTKIMK s JaHHOM
MO/ICITH M HAJIOKUM IISITHIIPOLICHTHBII I'ayCCOBCKUM IIYM.
Smoothness constrained — wuHBepcUs MO METOAY HAWMEHBIIUX KBAJPaToOB C
UCIIONIb30BAaHUEM CIIIAKHMBAIOIIETO OlepaTopa. B pesysnbrare MPUMEHEHHS 3TOTO alropuTMa

MOJTy4atoT Tajikoe (0e3 pe3KuX rpaHmil) ¥ yCTOMYMBOE pacnpeseneHue napameTpos (puc.13).
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Puc. 14. BoccraHoBieHHas MOJICTb B pe3y/IbTaTe HHBepCHH SMoothness constrained.

MatpruyHoe ypaBHEHHE /I JAHHOTO BapUaHTa WHBEPCHUU BBITISAUT CIICAYIOIIHM
obOpazom:

@'WTWA + 4CTC Am = AW Af (10)

Kak BUIHO W3 ypaBHEHUWS NMPU WHBEPCHH HE MHHHUMH3HPYET KOHTPACTHOCTH MOJICIH.
JIaHHBI aNTOPUTM MO3BOJIAET JOCTUYh MHHUMAIbHBIX 3HAYEHHUN HEBA3KU. PekomeHmyercs
WCII0JIb30BATh €r0 Ha HAYAIBHBIX ATAIlaX HHTEPIPETAIINH, B OOJBITUHCTBE CITyJacR.

Occam — wHBepcHs TIO METOJMYy HAWMEHBIIUX KBAJAPaTOB C HCIOJIh30BAaHUEM
CTJIQKUBAIOIIEr0 Oleparopa M JIOMOJHUTEILHON MHHHUMU3aImeld koHTpactHocTh [Constable,
1987]. B pesympTare MNpHUMEHEHHS OSTOTO AJITOPUTMA TMOJYYaloT HawmboJsiee TIiIaaKoe

pacrpeenenue mapamMerpos (puc.15).

40 B0 80 100 120 140 160 180 200

Puc. 15. BoccranoBiiennas Mojienb B pe3yabTare naBepcun Occam.

MatpuyHoe ypaBHEHUE Ji JAHHOTO BapuUaHTa HWHBEPCHUU BBITISAUT CIEAYIOIIUM
o0pazom:

@' WTWA + ,CTC Am = ATWTAf — ,CTCm (11)

CreneHpb TIaIKOCTH PE3YABTUPYIOUICH MOAENU MPSMO MPOMOPIMOHATbHA 3HAUCHUIO
Smoothness factor. Cneayer oTMETHTh, YTO CIMIIKOM OOJIBbIIME 3HAYCHHS MapaMeTpa MOTYT
MIPUBECTH K YBEJTUUECHHUIO HEBSI3KH.

Marquardt — kaccuuecKuii aIropuT™M WHBEPCHU 1O METOAY HAMMEHBIITUX KBaIPATOB C

perymsipusanueil namnupyroumm napamerpom (Ridge regression) [Marquardt, 1963]. Ilpu
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MaJiIOM KOJIMYCCTBC MapaMCTpPOB pa3pe3a, aJifTOPHUTM HO3BOJIACT MOJTYYaThb KOHTPACTHYKO MOJCIIb

cpenbl (puc.16).

40 B0 80 100 120 140 160 180 200

Puc. 16. BoccraHoBneHHas MOJieb B pe3yabTare nHBepcuu Marquardt.

MatpudyHoe ypaBHEHHE I JAHHOTO BapHWaHTa WHBEPCHUU BBITISAUT CIICAYIOIIHM
oOpa3zom:

CWTWA + 20 Am= ATW T Af (12)

HeocroposxHoe ucCrosb30BaHNe JaHHOW MOJIUGHUKAIIMA WHBEPCHH MOXKET MPHBECTH K
MOJIydCHUI0  HEYCTOWYMBBIX  pE3yJbTaTOB WM  YBEIMYCHUIO  CPEIHEKBAIPATHICCKOTO
OTKJIOHEHUS, TO €CTh PACX0XKICHUIO aJITOPUTMA.

Jlyume Bcero mpumeHaTh Merton Marquardt, kak yTOYHSIOIIUI (U1 YMEHBIICHHS
HEBA3KH), ITOCIIC MPOBEJACHUS HHBEPCHH C TIOMOIIBbIO anroputMoB Smoothness constrained mm
Occam.

Focused — wuHBepcuss MO METOQy HAMMEHBIIMX KBAJPaTOB C HCIOJIb30BAHUEM
CTJIaKUBAIOIIEr0 OllepaTopa U JOMOJHUTEIBHON (OKYCHPOBKOM KOHTpacTHOCTH [Portniaguine,
2000]. B pesymprare MNPUMEHEHHS OTOTO AIrOPUTMa TOJYYAalOT KYCOYHO-TJIAJKOE
pacrpeielieHue mapameTpoB, TO €CTh MOJICNb, COCTOSIIYI0 U3 OJOKOB HMMEIOUIMX MOCTOSTHHOE

conpotusieHue (puc.17).

40 B0 &0 100 120 140 160 180 200 220

Puc. 17. BoccraHoBiieHHas: MOJIENb B pe3yibTaTe HHBepcun Focused.
MarpuuHoe ypaBHEHHE IS JAHHOTO BapHaHTa WHBEPCHH BBINJISIUT CICTYIOIIHM
obpazom:

€@ 'WWA + LCTRC Am = ATW T Af — ,CTRCm (13)
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Hcnonp3oBaHue JaHHOTO BapuaHTa MHBEPCHU TPEeOYeT TINATEILHOTO BHIOOPA MmapaMeTrpa
noporoBoii koHTpactHocTu Threshhold. DTot mapamerp omnpenenseT MOporoBoe 3HAUCHHUE
KOHTPAaCTHOCTH COCEIHUX S4YEEeK, MO JOCTH)KEHHIO KOTOPOrO IapaMeTpbl 3THX S4YeeK He
OCPEIHSIIOTCS MEXJy cO0O0W (TO €CTh CUMTAETCs, YTO MEXAY SHYEeHKaMHM MPOXOJUT TPaHMIIA).
3aBUCUMOCTb CTENEHW (WM Beca) OCPEIHEHHUs JBYX COCEOHUX s4yeek R; or mopora

KOHTPACTHOCTH € U KOHTPACTHOCTH MCKIY 3THUMH sSTYCHKaMH I BBITJLIAUT CICAYIOIIUM 06pa30M:

2

€

RI =ﬁ.
e?+r,

(14)

Blocks — moabop mapaMeTpoB  OTAENBHBIX 00JacTel  Pa3sIUYAONIMXCS 10
conporuBiiennio. OO6JacTH ¢ OAMHAKOBBLIM CONMPOTHBIIEHHEM DPAaCCMATPUBAIOTCS KaK €IWHBIE
ook (puc.18).

ManI/I‘-IHOG YPaBHCHUE JAHHOI'O0 BapHaHTa HWHBEPCHUH BBIITIAIUT TaK K€, KaK W IJIA

anmroputma Marquardt:

CWTWA + 20 Am= ATW T Af (15)

a0 60 a0 100 120 140 160 130 200 220

Puc. 18. BoccraHoBiaeHHas MOJeb B pe3yibrare uaBepcun Blocks.

AJITOpUTM JIydIlle WCIIOJIB30BaTh Ha JTale YTOYHEHUS PE3YJIbTaTOB MPEIbIIYIINX
MeToJI0B (yurie Bcero Focused), mpenBapuTenbHO OOBEIUHHMB SUYCHKH B HYXKHBIC OJIOKH C
nomotipio omiuu Cell summarization. Tlpu BeiOOpe OTACIBHBIX OJOKOB BPYUHYIO CIEIYET
UCIIOJB30BAaTh PEIAKTOP MOJICNU, BBIJCIHAS OTICIbHBIC O00JACTH pPa3HBIMU IapaMETPaMH.
OtnenbHbIe 0JIOKU OyIyT BBIJCICHBI TPAHUIICH BO BpeMsi pabOThI ¢ OKHOM JIAaHHOTO JIUAJIOTa.

Smoothing factor — ycraHaBiaMBaeT COOTHOIICHHE MEXIy MHUHUMH3ALUCH HEBS3KH
M3MEpEeHUN U HeBS3KH MOJEeNH (HampuMep IIaakocTH). [lJis JaHHBIX ¢ BHICOKUM YPOBHEM MOMEX
WM JUIS TOTO YTOOBI TONYYHTH OoJiee TJIaJIKoe U yCTOMYMBOE pachpeiesieHHe MapaMmeTpos,
BBIOMPAIOTCS OTHOCHUTENBHO OOJBININME 3HAUeHHUs criaxkuBawomiero mapamerpa: 0.5 - 2; mpu
BBICOKOM KauecTBe n3MepeHuit ucnoinp3yrorces 3HaueHusi: 0.005 - 0.01. IIpu Gonbminx 3HaYEHUAX
CTTIQXXHMBAIOIIETO TIapaMeTpa Yallle BCEro IMOJy4aroT OOoJbIINe 3HAUCHUN HEBA3KU JTaHHBIX

(puc.19). Ucnonw3yercs B anropurmax uaBepcun Occam u Focused.
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Puc. 19. 'eosnexTpuueckre Moieu B pe3yibraTe maBepcun Occam
¢ mapamerpom sSmoothing factor: 0.01 (A) u 1.0 (B).
Pesynbprupyromas HeBsizka i ciaydast A — 4.5 %, s b -6 % .

Robust weighting scheme — sty ommmio creayer BKIOYATH €CIM B JAHHBIX
MIPUCYTCTBYIOT OT/ICIBbHBIC CUJIBHBIE BBICKOKH, CBS3aHHBIC C CHCTEMAaTHYECKUMH OIIMOKaMHU
n3MepeHnii. Ecim konmmdectBo Opaka B JaHHBIX COMOCTABUMO C KOJMYECTBOM KadeCTBEHHBIX
W3MEPEeHUH TaHHBIN aJTOPUTM MOKET HE JaTh TOJI0KUTEIBHBIX PE3yIbTaTOB.

O6mactes Stop criteria comepXKUT KpUTEPUH OCTAHOBKH HHBEPCHH.

Iterations — ecnu omius BKIIOYCHA, TO MPOLECC HMHBEPCHH OCTAHABIUBACTCS IO
JOCTH)KEHUH YCTAaHOBICHHOTO HOMEpA MUTEPAIlHH.

RMS error — ecnam ommus BKIIOYEHA, TO TPOLECC WHBEPCHUH OCTAHABIMBACTCS TIO
JTOCTH)KEHUH YCTAaHOBIICHHOTO 3HAUCHHSI HEBSI3KH.

Reduction — ecnu ommus BKIIOYEHA, TO TPOLECC WHBEPCHHM OCTAHABJIMBACTCS MPHU
MOBTOPHOM yBEJIMYCHHM HEBS3KM (HA YCTaHOBIEHHOE 3HaueHue B %) s JOBYX
MOCIIEIOBATEIIbHBIX UTEPALIHN.

Oo6mnacte Focusing parameters

Threshold — ycranaBniBaeT MOpOroBoe 3HAUCHHUE KOHTPACTHOCTH COCEAHHX SUCEK I10
TOCTHKCHUIO KOTOPOTO MapaMeTphl ITUX SYEeK HE YCPEAHSIOTCS MEXay co0oi (To ecTh
CUMTACTCS YTO MEXKIy SYCHKaMU MPOXOJIUT IPaHUIlA). 3HAYCHUS STOTO IapameTpa BbIOMpaeTcs
smnupudeckum myrem (0.001-1) (Puc.20). Beibop oveHb Majaoro 3HaueHHs mapaMmeTpa MOKET
MPHUBECTH K PACXOXKICHHUIO alropuT™Ma (IIPU 3TOM CIICAYET YBEIHUYUTh ero 3HaueHue). CIUIKOM

OOJIBIINE 3HAYCHUS napamMeTpa nNpuBOAAT K NOJTYYCHUIO I'TIAAKOT0 paClIpCaACICHU.
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b
20 40 G0 a0 100 120 140 160 180 200 220
Puc. 20. I'eoanekTpudeckue MOJETH B pe3yibTaTe MHBepcuu Focused
¢ mapamerpom Threshold: 0.01 (A) u 0.1 (b).
Sharpness — onpencnseT COOTHOILICHHUE MCKOY MHUHUMMU3AIMEN o0BeMa

aHomaseoOpasyromux 00bekToB (0), W TOJydyeHHEeM KYyCOYHO-TJIAJKOTO paclpeneiicHus B

cpene(1) (puc.21). 3naueHus 3TOro mapameTpa Beioupaercst smmupuueckum myrem (0.7).

20 40 &0 an 100 120 140 160 180 200 220

Puc. 21. I'eoanekrpudeckue MoIesu B pe3yabTate naBepcuu Focused
¢ mapamerpom Sharpness: 0.8 (A) u 0.2 (b).

Focused filter — onpenensier Mmexanu3M moctpoeHus Gokycupyomero Guabtpa. Eciu
BbIOpaHo 3HaueHne OWN, GuibTp OyneT CTPOUTHCS MO TEKYIIMM HapameTrpam (B TEKYIIEeM
pexume uHTepnperanuu). B ciydyae 3nauenuss Other, ucnosb3yercs Gpokycupyromuit GuibsTp,
MOCTPOCHHBI MO APYromMy mapamerpy cpeapl. Hanpumep, nomydena Moaeinb CONPOTUBICHHUH C
TPaHHLIAMH, COOTBETCTBYIOIIMMHM HAIIMM MPEACTaBICHUSIM O TIapamerpax cpensl. Temneps,
YTOOBI MOJYYUTh MOJIENb MOJISIPU3YEMOCTH B TEX K€ TPaHHIIaX, HEOOXOJUMO MEPEHTH B PEKUM
UHTEPIPETAIlMU JaHHBIX METOJa BBbI3BAHHOW mMoJsipu3alu W BbiOparth 3HaueHue Other u
BeIOpaTh 3HaueHue Threshold, cootBercTByrOIICE mpemonaraeMbiM OCOOCHHOCTSIM paspesa

MOJIAPpU3YEMOCTH.
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Use reference model — wucnonb3oBaTh CTapTOBYIO MOJENb, Kak anpuopHytro. [lpu
BKJIIOYCHUU JAHHOW OMNIMHM Pe3yJIbTUPYIOIas MOJelb He OyAeT CHUJIBbHO OTIMYaThCs OT
craptoBoil (puc.22). cronp30BaTh CTAPTOBYIO MOJICNIb MOKHO IPU MHBEPCUH ITOPUTMAMHU
Occam u Focused. PacxoxaeHue MeEXIy CTapTOBOM M PE3YJIbTUPYIOIICH MOJEIBIO MOXHO
peryinupoBaTh, MEHSsl COOTHOILIEHHE MEXAY MUHMMM3ALMEH HEBA3KU H3MEPEHUH U HEBSI3KU
Mozenu. To ecTp 4yeM HUXKE 3HAUEHHME CIVIAKMBAIOILErO IapameTpa, TeM OOJIblle MOTYT

Pa3IMYaThCA CTAapTOBAA U PE3YJILTHPYIOLIAA MOJACIIb.

20 40 2] g0 100 120 140 160 180 200 220

Puc. 22. CtaproBas reosniekTpuueckas MoJielb (A), Te03IeKTpHIecKre MOJEIHU B
pe3yinbrare naBepcru OCCam ¢ ucrnosib3oBanueM ctaptooit mozaenu (b), 6e3 uee (B).
Bropas Bxiaaka Options npeaHazHaueHa Uil HACTPONKH JOTOJHUTEIbHBIX TAPAMETPOB

uuBepcuu (puc.23).

38
/\
‘A‘ Zond geophysical software
(/) Saint-Petersburg 2001-2010



Program setup =]

Inversion Options |

—hodel
Cellz grouping v
Min resistivig |01 -
Layer | ‘Width IC =
1 1 = b & resiztivity |'| 000o0.0 YI
2 2 2
3 2 3 Smoothhess ratio <05«
4 2 4
5 4 5 Calculation scheme ISEEDndar_l,l 'I
5 4 G
! 4 i - Automatically switch electrodes v
Topo coefficient 1.00 Mumber of surface layers IEI vI
Apply Default Cancel

Puc. 23. JInanorosoe okHo Program setup, sxiamka Options
O6macts Model

Min resistivity, Max resistivity — ycranaBauBaeT mnpezeabl H3MEHEHHS ITapamMeTpoB
MOJIEJTH TIPU UHBEPCHUH.

Smoothness ratio — ompexgenseT COOTHOIIEHHWE CTENCHW  CrIQKUBAaHUS B
TOPM30HTAILHOM M BEPTHKAILHOM HalpaBicHHSX. [JIT TOPHU30HTAIBHO-CIIOMCTBIX CTPYKTYP
UCIOJIb3YITE 3Ha4YeHHsI ATOro mapamerpa <1, mias BepTHKanbHO-CIOUCTBHIX >1. OObI4YHO, IS

3TOrO IMapameTpa, UCIoIb3yIoTCs 3HaueHus ot 0.2 1o 1 (puc.24).

-

A

5

0-
b
-
20
Puc. 24. T'eoanexTprueckue MOJICIN B PE3YJIbTaTe «IIIAAKO» HHBEPCUH
¢ mapamerpom Smoothness ratio: 1 (A) u 0.3 (b).
Topo coefficient — 3amate KoadduireHT nckaxenus Gpopmel penabeda ¢ rayounoit (0-5).
0 — penbed KaXKIOro TMOCICAYIOUIETO CIOS TOBTOpsieT mpedpiaymmii. 1 -  penbed
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BBITIOJIAKMBACTCS C TIYOMHOM, MOCHEAHUN cioii — mmockui (puc.25). MckaxeHHast riyOnHa

paccuuThIBAeTCS 1O cieayromeil Gpopmyne:
-

. Max(Topo) ~Topok_ 1o er | (16)

max(z)

2" &z =Topok +z-|1

rje TOpo — nmpeBwIieHUe penbeda, Z - TITyOrHa OT TOBEPXHOCTH.

0 1 2 3 /AL\_/\/S\_/\
TN T NN s e s
/\/\/—\—/\/\/\

W\

Puc. 25.VckaxeHnue cioeB MoAeIu
¢ Mcrmoib30BaHKeM mapamerpa Topo coefficient ot 1 1o 5.

Number of surface layers (0-2) — 3amaeT KOJHUYECTBO CIIOCB, B KOTOPBIX BO3MOKHBI
CWJIbHBIE Bapuanuu napamerpoB. Mcnonb3yiite 1-2 cimost B TeX ciiydasx, KOTJ1a BEpXHsA 4acTb
paspesa O4eHb CHIIBHO HEOJHOpOAHA. J[aHHYIO OIIIHIO CIEAYET UCIOJIB30BATh B CPENAX C OYECHb
HU3KOM KOHTPACTHOCTHbIO, TI/IE OCHOBHOM aHOMalbHBbIH dS(PQPEeKT B JNaHHBIX BBI3BaH
MIPUTIOBEPXHOCTHBIMHU HEOTHOPOTHOCTSIIMHU.

Cell grouping — wucmone3yiiTe 3Ty ONIMIO B ciay4ae OONbIIMX Mojened. Ommus
aKTUBU3HUPYET TaOIUIy, MO3BOJISIONIYI0 OOBEIMHUTh CMEXKHbIE STUEHKH W TOJYyYUTh MEHbIIEe
YHUCJIO OINpEAeNIeMbIX MTapaMeTpoOB NMpPH MHBEpPCUU. B ciayuyae mCronb30BaHMs JAHHOW OIIMH
KOJIMYECTBO SYEEK JUISl PELICHUS MPSIMOW 3aJa4d OCTAETCS MPENKHUM, a KOJIMYECTBO SYEEK IS
WHBEPCUM yMeHblIaeTcs. B uaeane, KOJIWYECTBO MOAOMpAEMbIX MapaMeTpPoOB JODKHO OBITh
OJIM3KO K KOJIMYECTBY JIaHHBIX.

Tabmuma coxepxutr Tpu crosiomna: B nepom (Layer) ykazaH HOMEp CIIOS MCXOIHOU
moenu; B TpetheM (ID) ycranaBauBaeTcss HOMEp CJIOS HHBEPCHOHHOM cet; Bo BropoM (Width)
HEO0OXOIMMO YyKa3aTh KOJIMYECTBO sS4YeeK (B FOPU3OHTAIHLHOM HAMPABICHHUH), COAEPIKAIIUXCS B
KOKIOW slYeKM WHBEPCUOHHOM ceTH, Juis JaHHOro cios. VHBepcuoHHas ceTb Oyner
M300paxaThCsl B PEIaKTOPE MOJIEIH BO BpeMsl €e HAcTpoWku. JIBoiHOE Ha)KaTHs JIEBO KHOIKU
MbIIA Ha siyelikd B crondie Width mosBosiser 00beOMHATH SUCHKH B TOPU30HTAIBLHOM
HalpaBJIEHUU JJIs JIaHHOTO CJIOs, @ HaKaThe MpaBOd KHOMKOM - s JAHHOTO M BCEX
HIKEJIEXKAIIHUX CIOEB.

JIBoliHOE HaKaTWs JICBOM KHOMKW MBIIIKM Ha sdediku B crosnbue ID mo3Bosmser
00BeAMHATH STYEHKH B BEPTUKAIHLHOM HAMPABJICHUHU, a HAYKATHE MPaBOM KHOMKOMW - A7l JaHHOTO

1 BCCX HMXKCJICKAIIUX CIOCB.
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Hwuxe npuBeneHbl IpUMephl TpeX UHBEPCUOHHBIX CETEW. B IIEpBOM, HHBEPCUOHHAS CETh
COOTBETCTBYET MOJIENbHOU (puc.26A), BO BTOpOi, HAYWHAs CO BTOPOTO CJOS, SUCHKU
oObenuHeHbl B Tpynmnbl 1o jaBe (puc. 26B), B TpeTheil, HauMHas CO BTOPOTO CIIOS, SYCHKU

00BbEeTMHEHBI B TPYIIIBI 110 YETHIpEe sSTUeiku (puc.26B).

0

A

0 20
Puc. 26.IIpumepsl HHBEPCHOHHBIX CETEH.

Calculation scheme (Secondary, Total) — ompemenser ajaropuT™M pacdera
ANMEKTPUUECKOr0 TOTeHIMana. B cimydae Secondary, mnpousBOIUTCS pacdyeT BTOPUYHOTIO
MOTEHIMaga. DTOT crmocod Oojiee MEUICHHBIM W HE JAaeT BO3MOXKHOCTH YYeCTb penbed
MOBEPXHOCTH HM3MEPEHUI, HO TMO3BOJSET, MPHU HCIOJIb30BaHUU JIOCTAaTOYHO TIpydoil cerw,
MoJIydaTh JIOCTATOYHO TOYHBIC pe3yiabTarhl. Ilpu pacuere moaHoro moteHimana (Total)
HE0OX0IMMO UCMOJIb30BaTh 0ojiee TycTyro ceTh (1 — 2 y3/1a Mex1y COCeTHUMU AIEKTPOAaMH Ha
npoduiie) ¥ OTHOCHTH Jajbllle BHEIIHIOK TPaHUIy MOJAEIH. ITO CBSA3aHO C OOJBIION
MOTPENIHOCTHIO OTIPEIeTICHHsI MOTEHIIMANA BOJIM3H MUTAIOIIETO JIEKTPOIa.

Automatically switch electrodes — mnpu BKIOYEHHH OTOH OIIKH, MPOrpamMma
ABTOMATHYECKM MEHSET MECTaMM IPHEMHbIE SIEKTPOJbl ISl MOIYYCHUS IOJIO0KHUTEILHOTO

3HAYCHHA I'COMCTPUICCKOI'O KO3(1)(1)I/II_II/IGHT3 YCTaHOBKHM.
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Juagor Cell summarization
Omuus Cell summarization mo3BoJsieT criauTh WK 3arpyouTh (pa3OouTh Ha OJIOKH)
TEKYIIYI0 MOJiesib. biioyHass Mojenb MOXKeT ObITh UCIIOJIb30BaHa mpu nHBepcuu Tuna Blocks. B
3TOM Cllydae MPOM3BOJUTCS MOM0Op mapamerpa s Kaxaoro Oinoka. Ilepen pa3Oomenmem Ha

OJIOKH JTydIlle BCETO UCTOIb30BATh (OKYCUPYIOUTYIO HHBEPCHUIO.

A Cells summarization
Operation locks Contrast factor? I'IEI 3., Start layer IEI 3.

Dperation Smooth Smooth factor |10 % End layer A

0 =] g0 100 120 140
4 [R3 431623 iR [ 0% |nas |

Puc. 27. Ilpumep crnaxuBanus (b) u pazduenus Ha 610ku (A) reosnekrpudeckoii Mojaenu (B)

npu ucnoib3oBanuu auanora Cell summarization.

ITpu ucnoss3oBanuu pexxuma BlOCKS, B 3aBucHMMOCTH OT mapameTpa KOHTPAcTHOCTH
(Contrast factor), mpousBoauTcsi 00BEIMHEHHE SYCEK CO CXOJHBIMH TapaMeTpaMu B 00J1aCTH
C TOCTOSHHBIM 3HadeHueM. Omus Start layers 3amaer HoOMep Closl, HauWHAsS ¢ KOTOPOTO

MMPOU3BOJAUTCA NaHHAA OoIICpanus.

B pexume Smooth, B 3aBucHMOCTH OT criaxuBaromiero ¢akropa (Smooth factor),
HPOM3BOUTCS OCPEAHEHUE MapamMeTpoB siueek Moxenu. Omuus End layers 3agaer Homep cros,

A0 KOTOPOr'o MpPpOU3BOJUTCA JaHHAS OIICpanus.
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Knonka KOIIMPYET MOITY4YEHHYIO MOJIENb PENAKTOP MOJCIIH.

OueHka HeBSI3KM B pe3yJibTaTe HHBEPCHHU

DKCHIPECcC-OLIEHKY pe3yJabTaTa MHBEPCHU MOXKHO JaTh MO 3HAYEHUIO OTHOCHUTEIHLHOMU
HCBA3KHW Ha IMAaHCIIM CTaTycCa IIPOrpaMMmbl. Kaxk IMpaBuJIO, IMPU «CPCIAHCM) KAUCCTBC HAaHHBIX
3HAQYEHHE HE JIOJDKHO MPEeBBIATh 5%.

CXO)II/IMOCTB M0 KaXA0OMy MH3MCPCHHUIO MCKAY Ha6J'IIOI[eHHBIMI/I 1 BBIYHUCIICHHBIMU
3HAa4YCHUSIMHU MOXKHO OILICHUTD, 0T06pa31/IB IICEBA0PA3PE3 OTHOCUTCIIbHBIX HEBA30K IMPHU MMOMOIIN
omu Options/Data/Data Misfit (puc.28A).

HeBs3ky mo Kaxaomy SJEKTPOAY MOKHO IMOCMOTPETH, BOCIOJb30BABIIKMCH OMIMEN

Optons/Advanced/Electrode RMS (puc.28B).

Relative difference data

A R e O et G

—

455 460 465 470 475 480 485 490 495 500 505

Ed

4 [452.7 224 I [Editing [ 0% [z [203 poirts, 476 blocks

Puc. 28. A. IIceBnopa3pe3 OTHOCUTEIbHBIX HEBS3O0K,
b. Monens ¢ 0ToOpa)keHHBIMU HEBA3KAMU O KaKIOMY 3JIEKTPOLY.
Ha ocHoBaHuu OLIEHKHM HEBSI3KM MOKHO NMPOBOJUTH MOBTOPHYIO BHIOPAKOBKY JaHHBIX, C
LEeNbI0 MCKIIOYUTh HEKA4YeCTBEHHBIC, IJIOXO IMOJ0OpaHHBIC IaHHBIC, BEAYIIUE K TMOSIBICHUIO

JIO)KHBIX aHOMAJTMH B PEIYIbTATEC MHBEPCHU.

Pexumbl ¥ napamMeTpsbl BU3YAJIU3alUH MOIETH

Mozenp MokHO oToOpaxatsh B Buie stucek Options/Model/Block-section (puc.29A), B
rnaaKoil uHTepnossinuoHHoi namutpe Options/Model/Smooth-section (puc.29B), a takxke B

BHUJIe KOHTYpHOTO paspesa Options/Model/Contour-section (puc.29B).
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A - ] 62
- | Sum 1000
E ] | |
-1000
B - 62
~ 100
3 000
B P 1200
-1080
-1060
-1040
-1020
A
10/

Reesistiviy block-seatia
[

4000 4100 4150 4200 4300 4350 4400 4650 4700 4750 4800 4850 4300 4850 5000 505C s00
Fesistiv um ok-section

£2 1000

4000 4100 4150 | 4200 4250 4300 4350 4400 4450 4500 4550 4300 4650 | 4700 4750 4300 4850 4300 4950 5000  505C oo
Resistivity contour-section

7000

Puc. 29. BapuanTsl oToOpa)keHUsT MOJICIIN:
Block-section (A), Smooth-section (b), Contour-section (B).
[Ipn ABOMHOM HaXXaTWHM MBI B PA3HBIX OOJACTAX peIaKTOpa MOJEITH TOSBISIOTCS

KOHTCKCTHBIC MCHIO CO CIICAYIOIIMMHU OIIIUAMMU:

Bepxusist 06macThb Display model mesh | YkasbiBaet, Hy»HO 1 H300paXkaTh CETh.
Display objects VYka3pIBaeT, HY)KHO JIH H300paXkaTh TPaHHILY
border 00BeKTa.

Display color bar VYka3blBaeT, HY)KHO JIM H300pa)kaTh I[BETOBYIO

IIKATYy.
Setup Bb3Barh  nmmanor  HACTPOWKM — MapaMeTpoB
MO/JIEJH.
Zoomé&Scroll BxmrounTs peskuM yBEIMYEHMS U IPOKPYTKH.
Print preview Pacnieuatath Moiens.
L{BeToBast mikana Set minimum YCcTaHOBUTh MUHMMAJIbHOE 3HAUYEHUE LBETOBOM
IIKaJIbI.
Set maximum VYCcTaHOBUTh MAaKCUMaJIbHOE 3HAYEHUE 1IBETOBOM
IIKaJIbI.

Set incremental factor | Onpenenute MHHUMAJIbHOE W MaKCHMAaJIbHOE

3HAQUEHHUS 1IBETOBOM IIKalbl OTHOCHUTEIHLHO
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3HA4YCHMS BMEILAOLIEH CPEMBI.

Automatic ABTOMaTHYECKH OINpPEACIUTh MHHHUMAJIBHOE U

MAaKCUMAJIBbHOC 3HAYCHUA I.[BCTOBOﬁ HIKaJIbI.

Log scale YcranoBuTh sorapudmMudeckuii mMacmrad s

[{BETOBOM IIIKAIbI.

Set halfspace value | OnpenenuTh 3HaueHHE MapamMeTpa BMEIIAOIICH

CpeJibL.

Set cursor value VYcTaHOBUTH TEKyIllee 3HaYCHHE IMapamMeTpa.

Jlnajor HacTpOWKK mapaMeTpoB Mojean Setup mpu pabdote B pexkume Block-section u

Smooth-section onucan 6 [Ipunoswcenue 6: Jlnanor HacTpoOlKM TapaMeTpoB MojenH, B PEXHME

Contour-section onucan [punosicernue 4: Jlnanor HacTpoOiKH MapaMeTPOB ICEBIOPA3PE3a.

JHuanor Options/Model/Histogram mo3BossieT MocMOTpeTh rpaduK pacripeneieHus
napamerpoB mojenu (Puc. 30). M3MmeHeHune mMoNOXKEHUNW BEPTUKAIBHBIX JMHUN, TO3BOJISIET

3a/1aTh MUHUMYM U MaKCUMYM I[BETOBOM IIKaJbI TApaMeETPA.

o

Puc. 30. Inanor Distribution
ITpu mepeMereHnr Kypcopa MBIIIH 10 CO3AaHHBIM B Mpoliecce paboThl ¢ MPOrpaMMOi
OKHaM, B JIEBOM CEKIMM TMaHEJIM CTaryca TIJIABHOTO OKHA MPOTPaMMbl OTOOpPaKAIOTCS

KOOPAWHATBI, COOTBCTCTBYIOIIHC COOCTBEHHBIM OCSIM JaHHOT'O OKHaA.
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Ot BBIOPAHHOTO PEXKKUMA OTOOPAKCHHUS MOJICIH 3aBHCHUT JOTIOTHUTEIbHBIC BO3MOKHOCTH
nporpammbel. MaTeMaTHYeckoe MOJICIMpOBaHue yaoOHee NpoBoauTh B pexxume Block-section.
PacrmipesienieHne MHTETPATbHON YyBCTBUTEIBHOCTH OTOOpa)XkaeTcss B PEKHME KOHTYPHOTO
paspesa (Contour-section) - onus Option/Model/Sensitivity. Pacnipenenenue noreHmuana u

GyHKIMS ~ 9yBCTBHTENBHOCTH  oToOpaxkaercs B  pexume (Block-section) wmm B

uHTepHOsAMOHHON manutpe (Smooth-section)  (cm. makoce pazoen «/ononnumenvhoie

BO3MOAHCHOCHIU 6usvaﬂu3auuu»).

KpaeBsie wactm Momenu OOBIYHO  XapaKTepU3YIOTCS  XYAIICH pa3pemraronieit
cocoOHOCTRI0. OYeHb YacTO 3TH OO0JIACTH COJAEP)KaT MHOTOYHCIICHHBIC JIOKHBIE aHOMAIIWH.
Onmus Options/Model/Cutting angle mo3Bossier CKpbITh Kpas MOJENH, 3a7aB 3HaucHHE (B

rpajaycax) yria 00pe3Ku.

MopeaupoBanue

MopenupoBanue — BaKHBIN TIPOIIeCC, MPEABAPSIONINNA MojaeBbie paboThl. OH MO3BOJISIET
BBIOpaTh ONTUMAJIbHBIE MapaMeTphl CUCTEMbl M3MEPEHUN ISl pElIeHHUs TMOCTaBICHHOU
Te0JIOTHYECKON 3a1auu. BoopyKuBIIKMCH anpruopHoi wHpopMaIueit 06 00beKTe Uccaeq0BaHuMH,
MHTEPIPETATOP MOKET MPOMOJAEIUPOBATh PA3IUYHbIE TE€OJIOTMYECKUE CUTYallMH, IUIAHUPYS

reouznuecKre padoThI.

L=

File Cptions  Help

=Hd 2= B%9 P

Calculated apparent resistivity data

Sp

_45 .40 35 .30 -25 20 15 10 -5 S 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95

Fizsistivity block-zection

- 1.
-45 .40 235 30 -25 2015 10 -5 0 5 10 15 20 25 30 35 40 45 50 55 B0 GBS VO TS 80 85 40 45 w0
4 [Fazaz i [Editing [0z [ 400 points, 403211 2

Puc. 31. Pabouee OKHO MporpaMMbl B peKHME MOJIETHPOBAHUS.
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Ha nepBom sTamne Heo0X0auMO BBIOpaTh MapaMeTpbl CUCTEMbI HAOMIOACHUH, TPUHUMAs
BO BHUMAaHHUE: XapaKTep U TIyOHHY 3ajeraHusi H3y4aeMbIX 00BEKTOB, YCIOBHs paboTsl (penbed,
YCIIOBHUSI 3a3€MJIEHUS), @ TaKKE BO3MOXKHOCTH ammaparypsl. llepeiitu B nuanor, coxaepkauiuil

HaOOp ommuid 1Mo BEIOOPY MapaMeTPOB M3MEPHUTEIBHOW CHUCTEMBI, MOXKHO BOCIIOJIH30BABIIHCH

omniyel riraBHoro MeHto nporpammsl: File/Create survey (puc. 32).

HMuanor Default array

Default array x|

Electrade array IWEnner

L

Paint nurmber 10 -

tinimal separation

Puoint separation

Levels number

|

Apply

Puc. 32. JInanorosoe oxxo Default array.

Electrode array — yctaHaBiIMBaeT THIT HCIIOJIb3YEMOM YCTaHOBKH.

IWenner

Cc1 P1 F2 Cc2
— i —kE—d——4i——d—4

Fole - Dipole

C1 P1 P2

N — s e—a—3w

Fole - Pole Dipole - Dipole

cC1 P1 cZ2 Ci F1 P2
sE——p—2w o—a na o —a—3e
Gradient

C1 P1 P2 cz2

——Nd—e—a—Fei—ma—e

Point number - ompezxenser KOMUYECTBO TIONOKECHUIH MHUTAOUICH JIUHAU WA
MHUTAIOLIEr0 3JIeKTpoaa Ha mpoduie (s BceX THMOB ycTaHoBOK kpome Wenner/VES). s
ycTaHOBKM BeHepa 3Ta oniust onpeaenseTr KoJIM4ecTBO TOUEK 30HAUPOBAaHUS Ha poduie. 31ech

nmoa 30HAUPOBAHUCM IIOJAPA3YMCBACTCH Ha6op I/ISMepeHI/Iﬁ YCTaHOBKaMU BeHepa, HCHTPLI

KOTOPbBIX COBIIAAAIOT.
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Minimal separation (a) — ompenenser eMHUYHYIO JUTHHY (B METpax), KOTOPOi OyayT
KpaTHBI PAaCCTOSHUS MEXTy JIEKTPOJAMHU.

Point separation — ycraHaBiIMBaeT paccTOsSHUE (B CAMHUIIAX &) MEXKAY MOJOKCHUSIMU
MUTAIOUIUX JJUHUN WM MUTAIOIIMX MIEKTPOJ0B Ha npoduie (118 BCEX TUIIOB YCTaHOBOK KpoMe
Wenner/VES). Jlns ycraHoBku BeHepa omiusi ompenenser paccTOSHHE MEXAy ICHTpaMH
YCTaHOBOK COCEIHUX TOYEK 30HIUPOBAaHUM.

JInuHa NpUEeMHOM JIMHMM W MUHUMAJIbHOE PACCTOSIHUE OT MMTAIOLIETO JJIEKTPOAA A0
MIPUEMHOM JTMHUM IS BCEX YCTaHOBOK (kpoMe Benepa) pasna a. Jlnsa ycranoBku Benepa mmna
MPUEMHO JIMHUK U3MEHSIETCS OT a 1o BenuuuHbl Levels number* a.

Levels number(n) — ompenenser KOJHUYECTBO IOJIOKEHUM MPUEMHOW JIMHUM IS
JAHHOTO TMOJIOKEHMS] MHTAIIEed JMHUM MM 3JIeKTpojaa (KOJIMYECTBO  YHUKAIbHBIX
K03 GuIHeHTOB ycTaHOBKK Ha mpoduie). s ycranosku Gradient uuciio uamepenuit BHyTpu
nuTarolied uHuK yasauBaercs. Jns ycranosku Wenner/VES onius ycraHaBIMBAaeT YHCIIO
PaccTaHOBOK, EHTPBI KOTOPHIX COBIA/IAIOT.

[MTocne HaCTPOWKK MapaMeTpoOB MU3MEPUTEIbHON YCTAHOBKM HakuMmaeTcs KHomka Apply
U TIOSBJISCTCS JMAJOr HACTPOWKH mapameTpoB cetu Mesh constructor (nodpo6rno 6 pazdene

«[duanoe nacmpouxu cmapmosoii_moodeaur). B momsx Half-space resistivity (u Half-space

polarizability) cmemyer ycTaHOBHTH yAEIbHOE CONPOTHBIACHHE (M  IMOJIAPH3YEMOCTh)
BMerfarommux mopo. Iocme naxkarust knorku APply Ha maHe M WHCTPYMEHTOB TIIAaBHOTO OKHA
[POrpaMMbl, aKTHBU3UPYIOTCS (DYHKIIMOHATIBHBIE KHOIKH I pabOThl C JaHHBIMH, U B TPaBOi

CCKIIMHU IMAHCIN CTaTyCa NOABIACTCA KpaTKas PIH(bOpMaI_[I/IH O JaHHBbIX U MOJCIIN.

Penakrop monenu

Co3sanne TeodJIEKTPHYECKOM CpElbl TMPOM3BOAUTCA B PEIAKTOPE MOIEIH — HIKHSAA
rpadudeckas CeKIus OKHa ImporpamMmel pu pexume block-section.

PeakTop MOJENH CIIyXKHUT JJIsi M3MEHEHHs MapaMeTpOB OTICIbHBIX SYEEK MOJEIH C
noMotpio Mbimd. CrpaBa OT 0071aCTH peIaKTUPOBAHUS MOJEIM HAXOAUTCS IIBETOBAs IIKaJa,
CBSI3BIBAIOIIAs 3HAUCHHUE IIBETA CO 3HAYEHUEM CONMPOTUBIIEHUS. J[J1st BBIOOpA TEKYIIEro 3HauCHUs
CIIeTyeT MIENKHYTh 10 IIKajie MpaBOi KHOMKOW MBIIIH, IIPU 3TOM €ro 3Ha4YeHHe H300paxkaeTcs
HIJKE [IBETOBOM IIIKAJIBI.

PaboTa ¢ syelikaMi MOJEITH CXOJHA C PEAaKTHPOBAHHEM PAaCTPOBOTO H300pa)KEHHUS B

rpapuueckux penakropax. Ilpu nepemeniennu Kypcopa B 00JIacTH MOJIENN, HA HUKHEH MaHenu
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cTaryca TJaBHOTO OKHAa MPOTpamMMbl OTOOpPaKAIOTCS KOOPAMHATHI M MapaMeTpbl aKTHBHOMN

SUEHKHU, B KOTOPOM HAXOAMUTCA Kypcop. AKTHUBHAs B JIaHHBI MOMEHT s4elKa OKpy)KeHa

NPSIMOYTOJIBHUKOM — KypcopoM. BreineneHHas wunu 3aduKcHpoBaHHas s4elika OTMedaeTcs

KpalioMm 13 OeJIBIX WIIN YCPHBIX TOYCK.

[Ipn nBOMHOM Ha)KaTMM HA BEPTUKAIBLHOM M TOPU3OHTAIBHBIX OCSX M IPU HaXaTUHU

[IpaBOi KHONKM MbIIIM B 0OJAacTH PENAKTOpa MOJENM HOSIBIISIIOTCS OMIMH, MO3BOJISIOLINE

peIaKTUPOBATh CETh, CO3AaHHYI0 IIpu padoTe ¢ quamorom Mesh constructor.

BeprukanbHas och Log scale YcTaHoBuTh JorapupMuyeckuii Macmrald Juist
BEPTUKAIBHON OCH.
Set maximum Y CcTaHOBUTH 3HAUYCHHE TITYOUHBI HHXKHETO CJIOSI.
Redivide YCTaHOBUTh OJIMHAKOBYIO TOJIIIUHY CIIOCB JIJIS
BCEX CJIOEB MO/JICJH (B JaHHOM MacIiTaoe).
Thick mesh YaamuTh KaKIpId BTOPOW Y3 BEPTUKAIBHOMN
CETKH.
Thin mesh JloGaBHUTH MIPOMEKYTOYHBIE Y3IIBI B
BEPTHKAIBHYIO CETKY.
['opu3oHTaIBHAS OCH Redivide YCTaHOBUTh OJWHAKOBYIO INHPHHY U SYCEK,
PacIoIOKESHHBIX MEXTY YHUKATbHBIMU
TIOJIOXKEHHSIMHU 3JICKTPOJIOB.
Thick mesh VY 1anuth KakIbplii BTOPOM y3€l TOpU30HTaIbHOMN
CeTKH (€ClM B JAHHOM Y3Jie HE PAaCIOJI0XKeH
AJIEKTPOI).
Thin mesh Jlo6aBuTH MIPOMEKYTOUHbBIE Y3IIbI B

TOPU30HTAJIBHYIO CCTKY.

HpI/I HaXaTuu npaBoﬁ KHOIIKM MBIIIHA B 00JaCTH pE€aAaKTUPOBAHUA MOJCIU IOABIIACTCS

KOHTCKCTHOC MCHIO CO CJICAYIOIINUMU OIIHAMU:

Display cell setup

BbI3BaTh 1Manor HaCTPOUKH MapaMeTPOB TYECHKH.

Cell to cursor value

Hcnonp3oBaTh napamMeTp aKTUBHOM S4YEHKH B KauyeCTBE TCKYLICTO

3HA4YCHUAI.

Edit mode

Bxiarouuts PCKUM PCHAAKTUPOBAHU.
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Selection\Free  form

selection

Boizenute Habop s4eek B mpenenax oO0JacTH pelakTHPOBAHHS C

IIOMOIIIBIO MBIIIH. OO6nacTb UMeET 3aaHHBIC TT0JIb30BATCJICM I'PaHHUILIBI.

Selection\Rectangular

selection

Boienmute Habop s4eek B mpenenax o0JacTH pelakTHPOBAHHS C

noMouIbI0 MblU. O01acTh UMEET IPSIMOYTOJIbHBIN BUI.

Selection\Elleptical

selection

Breizenute HaboOp s4Yeek B mpepenax oO0JacTh peIaKTUPOBAaHUS C

IMIOMOIIIBIO MBIIIH. OO0macTh UMeeT DIUTNITHIECKAN BH/I.

Selection\Magic wand

Beizenute Habop sdeek B mpenenax o0JacTH pelakTHPOBAHHS C
MOMOIIBIO MBIIIU. BBIIEHSAIOTCS aKTUBHAsS SYEHKa U SYEHUKU CMEKHBIE
C HEl, MapaMeTpbl KOTOpbIX OMM3KM K ee mnapamerpy. CreneHb

0JIM30CTH 331aeTCsl B IMAIIOTe HACTPONKH ITapaMeTPpOB MOJIEIIH.

Selection\Remove

VY manuTh BBIAEIICHHUE.

selection
Mesh options\add | Jlo6aBuTh HOBYIO BEPTHKAIBHYIO WIH TOPHU3OHTAIBHYIO TPaHHILY.
column /row HoBast rpaHuIia OsBIISETCS PU HA)KaTHH MBIIIH B BEIOPAHHOM MECTE.

Mesh options\remove

VY aanuTh BbIOpaHHYIO BEPTHUKAIBHYIO WM TOPU3OHTAIbHYIO TPAHUILY.

column /row

Mesh  options\resize | I3MeHHUTD TOIIIUHY psAAa WIH KOJOHKH C TOMOIIBIO MBIIIIH.
column /row

Clear model OYHCTHTD TEKYIIYIO MOJICITb.

Padora ¢ MmoaenIo

Pa6oTta MMPOU3BOJUTCA C ITIOMOIIBIO MBIIIH:

HaxxaTne neBoii KHOIIKM MBIIIH 1O SYelKe MEHSIET €¢ ImapaMeTp Ha TCKYHlHﬁ.

VYBennueHue OTIEIbHOIO y49aCTKa UM €TO0 NEPEMCIICHHUEC OCYLICCTBIISICTCSA B PCIKUMC

Zoom&Scroll

C Ha)kaTod KHONKOM. [l

BBIJICIICHUA Y4YaCTKa, KOTOpLIfI HCO6XOI[I/IMO

YBCJINYNUTDh, KYpCOP MBIIIHU IIEPEMCIIACTCA BHU3 U BIIPABO, C Ha)XKaTol JIEBOW KHOITKOM. HJ’IH
BO3BpalllCHUA K IICPBOHAYAJIBHOMY MacmTa6y, MMPOU3BOAATCA TC IKC HCP’ICTBHSI, HO MBbIIIb
ABUIKETCA BBCPX U BJICBO.

I[J'IH ONICPATUBHOI'O CO3JaHUAd MOICIU B IMporpaMme IMpEeaAyCMOTPCHO HECKOJIBKO
PECKUMOB BBIACIICHUS SAYCCK: NPAMOYI'OJIbBHUKOM, B BHUAC 3JUIMIICA, CBO60I[HOI>1 (1)0pr1 n 110

ONpCACIICHHOMY 3HAUCHUIO MapaMeTpa. Br13Bath COOTBCTCTBYHOIIIUEC OIIIHUU BO3MOKHO ITPpU
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Ha)KaTHU TPaBOI KHOTIKH MBIIIU B 00JaCTH PEIaKTHPOBAHUS MOACIH (onyuu onucaunsl 8 pazoeine

«Pedaxkmop mooenuy).

Haxarue neBoii kHomku Mbimm npu HaxaromM SHIFT mo sueiike yBenmumBaeT ee
napameTp. Haxatne mpaBoil kHONKW MbimH mpu HaxxkatroMm SHIFT mo sdeiike yMmeHbIIaeT ee
napameTp. I[IpomeHT Ha KOTOpPBIM H3MEHSETCA 3HAYEHUE 3a[aeTCi B JHAJIIOrE HACTPOUKH
napaMeTpoB Mojend. Ecium akTuBHas sf4eiika NPUHAUIEKUT BBIJCIEHUIO, TO BCE
BBIIIEONIMCAHHbIE OllEpaLlK IPEMEHSIOTCS KO BCEMY BBIJICIICHHUIO.

Haxarne kHonku mpimu npu Haxkatrom CTRL mo3Bosisier mepeMecTuTh BBIACICHHHBIN
Habop syeek B Ipejaenax 00JacTH PEeJaKTUPOBAHMS C MOMOIIbI0 MbIM. [lpu mepemernieHuu
BBIJICJICHUS] C HAXKATOH JIEBOM KHOMKOM MBIIIN COAECPKUMOE BBIJIEIEHHBIX SYEEK KOMHUPYETCs B
HOBO€ MecTo. [Ipu nepemenieHnn BBIJIETIEHUS C HAKATOM MPaBOl KHOMKON MBIIIHN COJIEPKUMOE
BBIJIJIEHHBIX SIYE€EK BHIPE3ACTCSI U KOMUPYETCSl B HOBOE MECTO.

Taxxke MOKHO 3aJjaBaTh 3HaYEHHS MTapaMeTpa BbIIEICHHBIM SYeiikaM HCIOJIb3Ys JUaJIOT

Hactpoiiku nmapameTpos stuciiku Cell setup (puc.33).

JAmajior HACTPOMKHU MapaMeTPOB STYeHKH

Cell setup |

—Selected cell parameters————

™| Walue I1 oo

™ | Fixed I
[T | Min value I
[T | Max value Ix

Cancel

Puc. 33. Inanorosoe okuo Cell setup.
Jluayor npeaHa3HayYeH A/l BBIOOpA MapaMeTpoB sTYEHKH HITH BbIICICHHS.
Value — ycraHaBnuBaeT 3HaueHHE TapaMeTpa sTIeiHKu.
Fixed — 3akperuiseT uin 0cBOOOXKIaeT apaMeTp STYCHKH.
Min value, Max value — onpeziensieT quana3oH HU3MEHEHHUs apaMeTpa SIYCHKH.
Apply to selected — ecnu omiust BKIIFOUEHA, TO JaHHBIE HACTPOMKH HCIIOJIB3YIOTCS BCEMH

sSTYeKaMHM BBIJCTICHUS.
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Cnenyer OTMETHTH, 9TO pu nepexo/ie oT OJTHOTO peKruMa
(compoTHBICHNE/TIONIAPU3YEMOCTD ) BBIICICHHAS 001aCTh COXPAHSETCSL.

OCHOBHOI 11€JIbI0 MATEMAaTHUYECKOTO MOJICIIMPOBAHUS SBJISIOTCS OIICHKA YPOBHSI CHTHAJIa
M OIICHKA pa3peliaronieil criocoOHOCTH BBIOpaHHOW CUCTeMBbl HaOmrogeHus. it TOro 4ToOBI
paccunTaTh OTKJIMK KaKYIIUXCS MapaMeTPOB OT 3aJaHHOM Te0dIEKTPUIECKON MOJIENH (PEIIUTh
IPSMYIO 33/1a9y) HEOOXOJMMO HAKATh KHOIKY 8 12 nanen HHCTPYMEHTOB.

BoccTaHOBUTH HCXOIHYIO MOJIEITB, TO €CTh PEIINTh OOPATHYIO 3aauy Ul PACCUMTAHHBIX
OT 3aJIAHHOM MOJIENIM JTAaHHBIX, MOKHO COXPaHHMB TEOPETHYECKHE CHUTHAIBI ¢ GpuiasTpoM - Zond
calculated data, u 3arem OTKpbBITh, Kak HaOmoacHHbIC. CpaBHUTH BOCCTAHOBJICHHYIO U
HCXOJIHYIO MOJIENTb MOYKHO, BOCIIOJIb30BaBIIHCh onirer Import model/data (pazoen «dmnopm

U DKCHOpM _OAHHbIX»), TPEABAPUTEIHHO COXPAHUB MCXOJIHYIO MOJIENb, BbIOUpaB (puibTp ¢aiinos

- Zond model with calculated.
[TpomoaenupoBaTh TEOJOTUUECKYIO CUTYAIMIO JJII KOHKPETHOW CHCTEMBbl HAOIIOACHUI

MOXHO, ucronb3ys onuuto Options/Advanced/Open in modeling mode.

CoxpaHeHue pe3yJibTATOB HHTEPNPETALNHU

Pesynbrar wuwHTepnperamuu  npoduis  JaHHBIX  XpaHWTCS B (paite  (opmara

«ZONDRES2D» (pacmmmpenne *.z2d) (noopobno 6 pasoenre «Dopmam ocnosnozo ¢haiina

Oanneixy). B 3TOM (aiine COXpaHAIOTCS MOJIEBbIC JAaHHbIC, 3HAYCHHS OTHOCUTEIBHBIX BECOB
U3MEpPEHHI M TEKyIlas MoJelb cpensl. IIpu mocienyromeil 3arpyske, Ui CO3MaHUS MOJCIH
Cpelibl, UCTIOJIB3YIOTCS JaHHbIe U3 (aiiia.

CoXpaHHTh pe3yJIbTaT HHTEPIPETAIIUH, MOXKHO HAXKaB KHOIIKY H nanemn UHCTPYMEHTOB
WIH COOTBETCTBYMOLIHMI e¢if myHkT MeHio File/Save file. B mosiBuBIIEMcs quanore, Takke
BO3MOKHO BbIOpaTh (GoOpMar OaHHBIX, I coxpaHeHus HaOmomeHHbix (Observed) wim
paccuntannbix (Calculated) mis Tekymieit Mozeny, 3HaAYSHUI KaKyIIErocss COMPOTUBICHUS U
nojsipu3yeMoctu, a Take wu3oOpakenuii (Model, WorkSheet) B ¢opmare *.BMP B

HeO6XOI[I/IMOM Macmrabe. Macmrab 1/1306pa>1<eH1/151 MOKHO HACTpOUTH C IOMOIIBIO JUajiora

Options/Import/Export/Output settings (onucan 6 pazoene « Umnopm u sxcnopm 0anHwvixy).

Zond project data CoxpaHUTh U3MEPEHHBIE 3HAYEHUS U TEKYILYIO MOJIENb CPE/IbI.

Zond calculated data CoXxpaHUTh pacCUUTaHHbIE 3HAYCHUSI.
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Zond observed data

COXpaHI/ITB HU3MCPCHHBIC 3HAYCHUS.

ProfileR observed data

CoxpaHuTh HW3MEpPEHHbIE 3HA4YeHUS B (opmaTe NPOTPaMMBbI

ProfileR.

ProfileR calculated data

CoXpaHUTh pacCUMTAaHHBIE 3HA4YCHUS B (QOpMaTe MPOTrPaMMBI

ProfileR.

Res2dInv observed data

CoxpaHuTh W3MEpPEHHbIE 3HA4YeHUs B (opmare MPOrpaMMBbI

Res2dInv.

Res2dInv calculated data

CoxpaHUTh paccUMTaHHblE 3HA4Y€HUS B (Qopmare MporpamMMbl

Res2dInv.

Worksheet

CoxpanuTth Tpu rpadudeckue cekiuu okHa B opmare BMP.

Model

CoxpaHUTh HWXKHIOW TpapUUecKyl0 CEeKIUI0 OKHa B (Qopmare
BMP. Jlns w©HacTpolikm MacmrTaba HW300paKeHHs  CIeayeT

ucnosk30Bath auanor Output settings.

Program configuration

CoxpaHHUTh apaMeTpbl UHBEPCUU TIPOTPAMMBI.

Zond model with

CoxpaHUTh pacCUMTAHHbBIC 3HAYEHHUS U TEKYILYIO MOJIEIb CPEIBI.

calculated
Grid file CoxpaHuTh AaT-(Gania MOJCIH.
Section file CoxpaHuUTh  TEKYIIYO MOJEIb B  (opMare  MpOrpaMMBI

SectionCorrector.

x

nical electrodes number: 177, External nodes number: 0, Min/Max electrodes offset: 5.4, 6.3,
Mumber of data: 523, Percent of bad data: 0.0, Mumber of data levels; 20,
Mumber of topography points: 54, Forward modeling cells number: 5280, Inversion parameters number; 2816,

Hudopmanus o npoekre

Puc. 34. luanoroBoe okHo Project information.

HOCMOTpeTL HH(bOpMaI_II/IIO O TCKYLICM IIPOCKTC, MOXKXHO Ha)XaB OIIIUIO I'IaBHOT'O MCHIO

nporpammbl  File/Project

information, B oTkpbIBaroIIeMCs OKHE MOCIIEIOBATEIbHO

oToOpakaeTcs cieayromias nHpopMaIys:

- KonmmuectBo YHUKAJIbHBIX MMOJI0KEHUM MUTAIOIIEH JTMHUM WU 3JICKTPOJa,
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- MuHUMaTBHBIN/ MaKCUMATBHBIA Pa3HOC;

- KonnuecTBo nsmepenuii;

- [IporieHT HE KaueCTBEHHBIX TaHHBIX (OT OOIIEro uncia):
- KonmuecTBo yHUKaIbHBIX PA3HOCOB;

- KonnuectBo m3mepennii Tonorpaduu;

- KonmnuecTBo siueek NCroab3yeMBbIX IIPU PEIICHUHN MIPSMOM 33]1a4H;

- KonnyecTBo siueek Mcnonb3yeMbIX IPU peIeHnH 00paTHOM 3a1auu;

NMnopT ¥ 3KcnopT JaHHBIX

Haunbosiee CHIBHBIMH TpUEMaM{ [OBBIIIEHHS KadecTBa HWHTEPIPETAUN JTAHHBIX
SBIIICTCS  KOMIUIEKCHPOBAaHHE TeO(U3UUYECKUX METOJO0B pa3BeIKd H YUYET anpHOPHOM
uHpopmaimu. B mporpamme peasnM3oBaHO HECKOJBKO CIIOCOOOB —BH3YalH3allMU alNpUOPHOM
uapopmanuu. C momompio omuu  File/lmport/Export mMoxHO 3arpy3uTh pa3sHOOOpa3HYIO
rCOJIOTHYECKYI0 W Teo(U3MUSCKYl0 HHPOPMAIMIO: JIMTOJOTMYECKUE KOJIOHKH, JaHHbIC
KapoTaxa, Mpo(UIbHbIC U3MEPEHHS B BUC TPaUKOB, MOJCIN U3 MPOCKTOB APYTUX MPOTPaMM
Zond, rpaduyeckoe u300paXkeHHe B BUJIE TIOUTOKKH MO pa3pe3 (HarpuMep reoI0rnIeCKHi Wil
CEHCMUYECKHI pa3pes).

[Mpy HamMuMKM KapOTAXKHBIX HM3MEPEHUH WM JIMTOJOTHYECKUX KOJOHOK HX MOYKHO
3arpy3uTh B OKHO Mojeian ¢ mnomomisio ommmu Import/Export/Carotage data (puc.35).

@opmam ¢hatina nodpodono onucan 6 pazdere «Dopmam ¢haiiia OanublX Kapomaica u

aumonozuuy. Ilpumep B nupektopuu — sample with_bhdata.

10 20 30 40 50 &0 70 80 a0 100

Puc. 35. Mozenb ynenpbHOTO 3JEKTPUIECKOTO COMPOTUBIICHUS C HAHECCHHBIMU
JIMTOJIOTUIECKUMHU KOJIOHKAMHU.
Import/Export/Import/model/data »ta omnmus MO3BOJSET 3arpy3uTh MOJEIb CpPEIbl W3

npoektoB mporpamm mnakera ZOND B oraensHbie okHa (puc. 36). DTa ommusi MOXKET OBITh
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M0JIe3HA TIPH COMNOCTABJICHUHU PE3yJIbTATOB MHTEPIIPETAMN HAa COCEOHUX MPO(UISX WU MpU

KOMIIJIEKCHOM HHTCPNPCTALINN JAHHBIX PAa3JIMYHbIX MCTOOOB.

[pereschet1.z2d] ;lﬂlll
File ©ptions Help
sH ? BE®No
Pr2_uwtorl ST ;IEIEI
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Puc. 36. PaGovee 0KHO MPOTrpaMMBI ¢ HMITOPTUPYEMOM CKOPOCTHOM MOJEIIBIO.
Bo Bpems nBmKeHUst Kypcopa B 00J1acT pelakTopa MOJIENH, OH Oy/IeT 0TOOpaxaThCsl BO
BCEX OCTAJIBbHBIX UMIIOPTUPYEMBIX pa3pe3ax, B COOTBETCTBHH C Pa3MEpPOM TEKYIIeH SUEHKH MpH

0TOOpakeHUH MOJIENN B BUjIe 0J0KOB (puc. 37).
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Puc. 37. Otobpaxenue Mozienelt yaeabHbIX AEKTPUUECKUX CONTPOTUBIIEHUH, U paboue, u
UMIOPTUPYEMOH B BHJIE OJIOKOB C [10JICBEYEHHBIM KYpPCOPOM.
Ecnu B kadectBe MMIoptupyeMmoro (aiina Mcronb30BaTh JBYX KOJOHOYHBIM (ailn ¢
pacimpenueM *.dat, To B OKHE ¢ pacueTHBIMHU JaHHBIMHE (B peskume graphics-plot) oto6pasurcs
rpaguk, CBs3aHHBIE ¢ mpaBoi  ockto  (puc.38). [lpumep B qwmpexkropun  —

sample_with_exported_graphic.
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[sample_with_expgr.z2d] =lal>]

Fle Options Help
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Puc. 38. Pabodee 0kHO MporpaMMBbl C UMIOPTHPYEMBIM TpapHKOM
QHOMAaJIbHOTO MarHUTHOT'O MOJIS.
B nepBoii kosoHKe daiina *.dat BBOAATCS TOPH30HTANIBHBIE KOOPAWHATHI TOYKU M3MEPEHUS 10
poQuITt0, BO BTOPOH U3MEPEHHbIE 3HAUCHHUSL.
[Ipn Haxatum mnpaBoii KHOUKH Mbimu ¢ kinaBumed SHIFT Ha ocm unmm rpaduke
MOSIBJIACTCSI BCIUIBIBAIOLIEE MEHIO IO3BOJIAIONIEE BBI3BATh JUAJIOT HACTPOWKH IapaMeTpoB

TAHHOTO OOBEKTA.

Hcnons3ys Ommuro Save/Load selection MoKHO COXpaHUTh WM 3arpy3HTh (parMeHT
Mozenn. Jis coxpaHeHHsT (parMeHTa HEOOXOAMMO, BKIIOYHMB PEXHMM OTOOPa)KEHHUS MOJIEIH
Buje 61okoB (Blocks-section), ucnone3ys omnmuu pasaena Selection BeienTh HHTEPECYIOIHI

bparment u Haxkath Save selection (omuu Selection onucanet 6 pasoene « Pedakmop modenuy).

3arpy3uth (pparMeHT MOJEIU MOXKHO CIEAYIOIIUM 00pa3oM: Beiaennth HeOOJBIIYIO
06macth Tekyieir moaenu. JIeBblii BepxHUil Kpail BbIACICHHS OYIET CUMTATHCS TEM MECTOM,
HayMHas C KOTOporo Oynmer BcTpamBaThesi (parmeHT. 3amyctuTh onmuio Load selection u
BeIOpaTh uMsi (aitna. Eciu BbigeseHne OTCYTCTBYET, TO ()parMeHT OyAeT BCTABICH C JIEBOTO
BEPXHEro Kpasi MOJICIH.

CoxpaHUTh WM 3arpy3uTh BEPTUKAIBHBIA MpoQuib mnapaMerpa, sl 3aJaHHON
TOPU30HTAIBHOI KOOPAMHATHI MOKHO Ipu momoinu omimu Extract 1d log / Load 1d log. Tlpu
COXpaHEHHH BEPTHKAIBLHOTO MpO(UIs HYy)KHO B JMAOrOBOM OKHE 3amath X koopauHary. [Ipu

3arpy3Ke BepTHKaJIbHOTO TNpoduis TpedyeTcs yka3aTh JUana3oH mo ocu X. OTol omuei
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MOKHO BOCIIOJIB30BAaTbCA, HAIPUMCP, UIA BHCAPCHHUA KapOTaXHBIX OJAHHBIX MWW IIPU
MCCIICIOBAaHUH MECT IepecedeHus: mpoduie.

[Tpu HanuuuK anpuoOpHOM MH(GOPMAINHK CYIIECTBYET BOSMOXKHOCTD €€ MCIIOJIb30BaHMs (B
Ka4eCcTBE IMOJIOKKHU O] PEIAKTOp MOJENN) ¢ momolnbio omiuu Import/export/ Section file.
OTO MOXeT ObITh, HANPUMEpP, T'€O0JIOTUYECKUH, AIIEKTPHUUSCKHA WM CEHCMHYECKUI pa3pesbl,
paszpe3 mo coceaHeMy npodmto. s 3Toro B [uanore HaCTPOWKH MOJIENH BBIOMPACTCS PEXKUM
half-space transparency.

[Tocne aToro 3arpy3uth rpaduyeckoe n3odpaxkenue popmara *.Sec B macmrade. [ Ipuvep
B tupektopun —sample_with_sectfile.

daiis *.SeC UMeEeT CIICTYIONIYIO CTPYKTYPY:

1-s cTpoka — Ha3BaHUe (aiiyia ¢ H30OpAKEHUEM;

2-s1 cTpoka — dYepe3 MpoOeNl YKa3bIBAOTCS ITOCIEOBATENBHO YeThIpe KOOPIMHATHI
JIEBOTO BEPXHETO M HIKHETO MPaBoro yria uzoopaxenns X1 Y1 X2 Y2.

sect.emf

0 01524 53.3

B pesxxume Blocks section 6yayt oToOpakaTbCs Te SUCHKH, 3HAYEHUS KOTOPBIX OTINYHO
OT BMeEIIAoMIeH cpenbl. Takum 00pa3om, MOSIBISIETCS BO3MOKHOCTh MOJICIIMPOBATh AHOMAITbHBIE

00BEKTHI MMOBEPX MOAT0XKKH (prc.39).

Puc. 39. Mozenb B pexume Block-section ¢ moamoxkoii.

B pexume Smooth section uBera Mo/moKKy U TEKyIed Moaeau OyayT CMELUIMBAThCS, U

MOYHO Oy/IeT YBHIETh OCOOEHHOCTH JIBYX pa3pe3oB 0HOBpeMeHHO (puc.40).
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¥,

Puc. 40. Mogens B peskume Smooth-section ¢ moaioxKoi.

B pasoene «Coxpanenue pesynomamos unmepnpemayuuy ORUCAHbI PAZTUYHbIE
BO3MOKHOCTH 3KCIOpPTa KaK JAHHBIX, TaK U pe3yibTUpyromend moaenu. dain JaHHBIX MOXKHO
IKCIIOPTHPOBATh B Haumbosiee mnomyispHbie (opmarel mporpamm: RES2DINV  (Geotomo
Software, M.H. Loke), SENSINV2D (Geotomographie, T. Fleschner), ABEM data u ProfileR
(A. Binley). Jlns manpHEHIIE# Te0JIOTHYECKON HHTEPIPETAIMH W COCTABJICHHS OTYETHOMN
rpaduKu CyIIECTBYET BO3MOXHOCTb COXPAHATh TEKYIIYI MOJeNb B AaT-¢ailn. s umnopra B
Apyrue mporpammel Zond cireyeT coxpanuTh Mojeib B opmare mporpammsl SectionCorrector.
Mojenp MOXKHO COXPaHHUTh KaK pacTpoOBOE H300paKEHHME OIpPENeIEHHBIX pPAa3pelleHus U

pasmepa ¢ ucnojbp3oBanreM auanora Output settings.

Jlnanor HaCTPOIKH IKCMOPTHPYEMOT0 H300paKeHH ST

Juanor Output settings mo3Boasier HacTpouTh BepTuKaiabHbIN Vertical scale (B meTpax
Ha CaAHTUMETP), TOpu3OHTAIbHBIN MacmTab Horizontal scale (B merpax Ha caHTHMETD),
paspelieHre KcnopTrupyemMoro m3obpaxenus Print resolution (8 DPI) u pa3mep mpudra Font

size.

Picture settings =]

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

Print rezalution 100

Font zize + ID 37
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Puc. 41. JIuanorosoe okHo Picture settings.
JlaHHBIC HACTPOWKU MPUMEHSIIOTCS K coxpaHsemoi B popme BMP monenu (Model) H
eciu BhIKIIIOUeHa omus Automatic. Muade n3o0pakeHne COXpaHsAeTcs B TOM )K€ BHJIC Kak Ha
JKpaHe.

®opmar ¢aiiia JaHHBIX KAPOTaKa U JIMTOJOTHH

KapoTaxxHbie TaHHBIC W JINTOJIOTUYCCKUE KOJIOHKU XPAHATCSA B (haiiax ompeesieHHOTO

dbopmara. [lepBriif Tumn QaitsioB ¢ pacimpenuem tXt — 370 COOCTBEHHO JaHHBIE, KAPOTAXKHBIC WITH

autonorndeckue. Ilpu co3ganum (aiina KapoOTaKHBIX JAHHBIX HMCHOJB3YETCS CileayroLlas
CTpYKTYypa aiina:

[lepBas KOJOHKa COAEPXKUT IIYOMHY TOYKHM 3amucu (OT MOBEPXHOCTH 3€MJIM), BTOpas
KOJIOHKA COJAEPKUT KapOTaKHbIE U3MepeHHs. TpeThbsl U 4eTBepTasi KOJIOHKH COAepKaT HYJIH.

Huxe npuBenen npumep (aiina kapoTakHbIX JAHHBIX:

0.5 118.3035394
1 126.9002384
1.5 123.4170888
2 116.1519574
2.5 117.240884

3 111.9424174
3.5 142.0405875
4 125.3686538
4.5 521.0730567
5 735.5232592
5.5 707.7315998
6 706.3561614
6.5 725.9945623
7 722.433627

7.5 717.0991126
8 716.9836552
8.5 725.5024012
9 722.3551713

9.5 731.5717173
10 723.5097884
10.5  726.8844987
11 725.962034

11.5  743.2485878
12 726.4061156
125  734.399887

13 727.9166309
13.5  116.1921851
14 517.9613065
145  125.3706264
15 111.2952478
155  131.911879

16 107.9217309
16,5  114.9327361
17 134.0939196

eNolololleololollololololololollololeolololeolNolleololelolNeloNolNolo oo o)
eNeoleololleolololololololololololeoleololololNeolleolNolelolNelolNoNololNo oo o)
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17.5  138.4457143 0 0
18 129.1165104 O 0

o 20 40 B0 80 100 120 140 160 180 200 220

Puc. 42. Mopenb ¢ HAaHECEHHBIMH KapOTXKHBIMH AT paMMaMHU.

[Ipu co3manum ¢aitma ¢ auToNOTHYECKON HMH(OpMAIHMEl HCIOJIB3YeTCs CIeIyIomas
CTpYKTYypa aiina:

[lepBasi KOMOHKA CONEPKHUT TIYOMHY (OT TOBEPXHOCTH 3EMJIM) JIUTOJOTUYECKOTO
ropu3oHTa. BTOpyIO0 KOJOHKY CieayeT 3amoJIHWTh HYISIMH. TpeTuit croyider] IBET CiIos Ha

JUTOJIOTHIECKON KOJIOHKE. YeTBepThIi CTOJIOLI] TUIT Kparma Ha JINTOJOTHIECKON KOJIOHKE.

60, 135.
M
~N ..
10
15
0 20 40 B0 80 100 120 140 160 180 200 220

Puc. 43. MO,[[GJ'IL C HAHCCCHHBIMMU JIMTOJIOTMYCCKUMHU KOJIOHKaMH.
Huxe IMPUBEAEH CIIMCOK M3 IIEPBLIX 23 KpalIioB, KOTOPBIC MOXHO HCIIOJIB30BaATh, IMPU

CO3[IaHUH JIUTOJIOTHYECKOI KOJIOHKH (puc.44).

%

T "
e 2812
I 35555 i
I [S3SS55% i

)

Puc. 44. BapuaHTbl IITPUXOBKH JIUTOJIOTUYECKOH KOJOHKH.

Hwxe npusenen npumep (aiina TMTOJOrHYECKUX JaHHBIX.
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01013 Kposns 1 crnost
41013 TlonomBa 1 cnost
41019 Kposns 2 cnost
111019 IonomBa 2 cnost
111027 Kposins 3 ciost
16 10 27 Ilomomsa 3 ciost

Bropoi#i tun ¢aiinos (pacumpenue *.Crt) — ymnpaBnsiomuil ¢aiii, yKka3bIBalOUIMHA THI

JTaHHBIX W crocod otoOpaxeHus. Jlanee ciemyer omucanue cTpyktypsl (aiima CRT mus

OTO6pa)K€HI/I$[ JIATOJIOTUYCCKUX MM KAPOTAXKHBIX AJIA ITPOU3BOJIBHOTO KOJIMYCCTBA CKBAXKUH.

2280.txt [lepBas cTpoka - umMs Qaiisa ¢ JTaHHBIMU KapoTaXka WU JINTOJIOTUN
ckB2280 Bropas crpoka - [loanuck ckBakuHbl (0yzeT 0TOOpaxaThCsl Ha CKBaKHUHE)
182210100 Tperbst CTpOKa CONEPIKUAT YIPABISAIOIINE TAPAMETPHI -

3anuck 18 — koopuHAaTa CKBOXKUHBI Ha TIPOQHIIE.

2 - muprHa K300paskeHus (B MPOIEHTaX OT JIHHBI mpodusist, 00buHo 1 - 20).

2 - Tum oToOpakeHus JaHHBIX 0 - 3.

0 - kaporaxxHbie 1aHHbIC (B Buje rpaduk); Daiii-npumvep - carotl.crt

1 - kaporaxxHble NaHHbIE (MHTEPIIOJSIMOHHAS IIBETOBAs KOJOHKA) Uil OTOOpa)K€HHs IAHHBIX HCIIONb3YeTCs
LBETOBAs IIKaja pa3pesa; Daiin-npumep - carot2.crt

2 - nuronoruyeckas konmonka; Maiii-nipumep - strati.crt

3- KapOTaXHbI€ JaHHBIE (HBeTHafI KOJ'IOHKa) OoBECTa 0T06pa>1<aeM1>1x JaHHBIX COOTBETCTBYIOT IIKaJIE MOJCIIHN, IBET HA

KOJIOHKE BBI6I/Ipa€TCH B COOTBETCTBHH CO 3HAYCHHUEM I_[BCTOBOI\/’I HIKaJIbI MOJCIIH,
1 - TTapameTp HOPMUPOBKH IaHHBIX KapOTaXHbIX quarpamm 0 - 2.

0,1 — fu1s1 BeeX AaHHBIX MCHONB3YETCS OOLIMI MUHUMYM U MAaKCUMYM;

1,2 - BBIYECTD U3 KAXKIOH KAPOTAXKHOM AUATPAMMBI €€ CpellHee 3HAUCHHUE;

0 - Manexc MeToaa KapoTaxa (eciiu Heo0X0IMMO 0ToOpakaTh OJJHOBPEMEHHO HECKOJIBKO THIIOB
KapoTaxka, CJeQyeT BBECTH MHJICKCHI JUII Kakaoro u3 meroaoB) 0 — n-1, rme N — KOJIMYECTBO
METO/IOB.

1 - et rpaduxka.

0 - Macmrab naHHbIx Jorapudmuyeckuit 0, tuHeiHbIH 1.

0- BepTI/IKaJ'ILHOG CMEIIEHHUE CKBAKUHBI OTHOCUTEILHO 3€MHOM IOBEPXHOCTH.

3246.txt OTIMICaHUE CIIEIYIOIIEH CKBAKUHBI HA TIPOduIIe
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CKkB3246
1022210100

Jns  cozmanust  (GailyioB ¢ JaHHBIMH JIMTOJIOTUM PEKOMEHJIYETCS HCIIOJIb30BaTh
nporpammy BHEeditor.
-0 x|

- e A N
=8| =|x|+| - iz ries %
[
N | ] =
1 05 1 § o
2 23 | 2@ il 2]
z e e
3 ne | 0 |00 .| o
4 63 | 9.3 o L]
L ]
5 0.7 0.0 4 e
[ 010 oo 5]
T

243.1-0.1 v

Puc. 45. Pabouee okno nporpammer BHEeditor.

I[OHOJ'IHI/ITG.HI)HI)IC BO3MOKHOCTH BHU3ya/IU3allMH

[IporpamMma onepupyeT CleyloIUuMU BUIaMU H300pasKeHU !

JIBa mmapaMeTpa OJHOBPEMEHHO — COIIPOTUBJICHUEC U IIOJIAPU3YEMOCTD. Ha H306pa>1<eHHe

napaMerpa B BHJe KOHTYPOB M30JMHHI (paboTaer B pexxume Contour-section), Hak/aIpIBarOTC
M30JIMHUK BTOPOro napamerpa (puc.46A). BbI3biBaeTcs MyHKTOM TJIaBHOTO MEHIO TPOrPaMMBbI
Options/Advanced/Display both. [Ins macTpoiiku mapaMeTpoB H30JHHHI BTOPOrO IapaMerpa
UCIIOJIb3yeTCs Auaior Bei3biBaeMblin Options/Advansed/Isoline setup.

AHanu3 pacrpejeleHus MOTEHIMala WM YyBCTBUTEIBHOCTH B CPEJIE MO3BOJISET JIydllle
MOHATH MPUHIUIIBI pAOOTHI SIEKTPOTOMOTPaBHH.

Pacnpenenenue noTeHnuana — OTO6pa)KCHI/Ie HM30JIMHUM HNOTEHIIHana MOBEPX pa3pc3a I

Kakoro-HuOynap wucrounuka (puc.46b). IlomokeHue wucToyHMKA BBIOMpaeTcs B Tabiuie
penakropa anmekTpojoB. [laHHbld BapuanT pabortaer B pexkumax Block wiam Smooth section.

BeI3bIBaeTcsi MyHKTOM TIIaBHOTO MeHIo mporpammbel Options/Advanced/Distribution/Potential.

I[HH HaCTpOﬁKH napameTpoB HU30JIMHUMN HCIIOJIB3YCTCA Ouajior BBI3BIBAEMbIIl  KHOITKOM iﬁ* , B
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penaKkTope 3JIEKTPOJOB. DBbI3bIBacMbI JHAIOT aHAJIOTMYEH IMAJIOry HACTPOWKH IIapamMeTpoB

niceBiopaspesa (/Ipunosicenue 4: Jinanor HaCcTpORKH MapaMeTpoB MCEBI0paspesa).

Pacnpenenenuve  GyHKIMW  YYBCTBHTEIBHOCTH  —  OTOOpaXeHHE  HM3OJMHUN

YyBCTBUTEIHHOCTH TIOBEPX paspe3a Ui Tekymero wu3mepenus (puc.46B). H3mepenue
BbIOMpacTCs B TaOJMIC pelakTopa AeKTpoa0B. JlaHHbIH BapuaHT pabotaeT B pexxumax Block
wim  Smooth  section.  Bsi3biBacTcsi ~ MyHKTOM  TJIABHOTO ~ MEHKO  IPOTrPaMMBbI
Options/Advanced/Distribution/Sensitivity isoline. [{ns HacTpoiiku napameTpoB HW30JHHUI
HCIOJB3YETCS THAIOT BBI3IBAEMBIH KHOIKOM ﬁ*, B penakTope 3ekTpooB (Options/Electrode
editor). BeI3piBacMBbIil AMANOr aHAJIOTMYCH THAIOTy HACTPOMKH IapamMeTpoB ICEBOpa3pe3a

(IIpunosicenue 4: Jinanor HacTpoiiku MapamMeTpoB MCeBaOPaspesa).

-7 T T T T T T T T T
0 141 12 13 14 15 16 A7 18 19 20 21 22 23 24 25 26 27 28 28 30 3 32 33 34

-
0 m 11 12 13 14 15 16 17 18 19 20 2 22 23 24 X 26 X7 X 28 30 3 32 35 34

O 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 18 17 18 13 20 21 22 23 24 25 26 27 28 28 30 31 32 33 34
Puc. 46. A.Pa3pe3 y1eapHOro 3JIeKTpUYECKOr0 COIIPOTUBIICHUS ¢ HAHECEHHBIMU

M30JIMHUAMM NoJIsspu3yeMocTu. b. Pa3pes ynenpHOro 3J1eKTpUYeCKOTO CONTPOTUBIIEHUS C

HaHECEHHBIMU M30JMHUSIMU QYHKIUH OoTeHnuana. B. Pa3pe3 yaenapHOro anekrpudeckoro

COIIPOTUBJICHU C HAHCCCHHBIMU U30JIMHUSIMU (I)YHKI_[I/II/I YYBCTBUTCIBHOCTH.
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Oco0enHoOCTH padOTHI C JAHHBIMHU TONOrPa@uu ¥ JAHHBIMH AKBATOPHBIX

U3MepeHu
[Ipu 3agaHuy re03JIEKTPUIECKON MOJENH BaXHO MAaKCUMAJIBHO TOYHO Y4YECThb peibed
noBepxHoctu m3mepenuit [Dahlin, Loke, Oldenburg]. st ObicTporo u KOpPpEeKTHOTO BBOJA
JAHHBIX O pelbede B MporpamMme MpeayCMOTPEHBI Pa3IMUHbIC KIIOYH (100pobHo 6 pazdene «ll

yacme pauna dannvix: Jlannvle monocpaguuy). llpu pabote ¢ AaHHBIMH, TMOJTYYCHHBIMH Ha

CHJIBHO IE€PECEYEHHON MECTHOCTH, PEKOMEHIYETCS BOCIOJB30BaThCS OIIMEH CriIaKMBaHHsI
toniorpadun (Options/Advanced/Smooth topo) (puc.47). Onmuioo HEOOXOAUMO BKIIOYHUTH

nepeJl OTKpbITHEM (aiisia JaHHBIX.

Resiztiyblackssetizn

24 25 ! 27

1 1 2 ke T 15 16 I 18 19 20 21 2 2 2 2 2 27

Puc. 47. Cets mosenu 6e3 criaxuBanus (A) u ¢ yuetom criaxuBanus (b).
JIOTIOJTHUTENBHBIE y37IbI Ha KpasX MOJENU CleayeT Mo0aBJIATh B TEX CIIydasx Koraa
HeobxoauMo ydecTh (Gopmbl peibeda 3a mpemenamu ydactka (Options/Advanced/ Extended
node). Omuuioo HEOOXOMUMO BKIOYATH TEpen OTKpbiTHeM (aita. MOXHO Takke BBECTH
JOTIOTHUTENbHBIC Y3JIbI TIepe]l onucanueM Tonorpaduu B (aiiie, mocne kKiroua ***,

B pasoene «Hnsepcus Oanmvix» moapodbno ommcana ommus T10po  coefficient,

MO3BOJISIFONIAS 33/1aBaTh KOA(M(MUIIUEHT UCKaXKEHUS pesibeda ¢ TIIyOuHOi.
Omnmus Options /Model/Extend bottom BkiIrodaeT MM OTKIFOYACT PACTSHKEHUE HIDKHUX SUEEK
MO/ICIIH.

[To yMoJ9aHHIO B OKHE MOJIEIIH, TIPEBBIIICHUS B pelibed)e 0TOOPAKAIOTCSI OTHOCUTEIHHO
Hynsi, npu Bkiarouenun omuuu Options/Advanced/Real topo coordinates, oroGpaxkarorcst
MIPEBBILIEHUS, KOTOPBIE YKa3aHbI, B daiine (C 00paTHBIM 3HAKOM).

ITpu coxpanennu Grid file ¢ peanbHBIMH MPEBBIICHUAMH B AKCIIOPTHPYEMOM (aiiie

ommus Real topo coordinates gomkHa ObITH BKIIIOYCHA.
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[Ipu wuHTEpHpeTanuu JaHHBIX aKBATOPHBIX pPAa0OT JKENAaTeNbHO UMETh JaHHbIC
COIIPOTHUBJICHUA BOJBI, B CJIyda€ HX OTCYTCTBUA, H€06XOI[I/IMO BKIIFOUUTH OIIIIHUIO H0n60pa
conpotusiienus Bojpl (Options/Advanced/Inverse procedure/Underwater options/ Invert).

3a7aTh CONMPOTHUBIICHHE BOJBI MOXHO ¢ momoiibkio omnmuu. Options/Advanced/Inverse

procedure/Underwater options/ Resistivity.
C mnomompio omuu  Options/Advanced/Inverse procedure/Underwater options/

Sublayers number MokHO yCTaHOBHTH KOJMYECTBO pa30OMeHuil BOAHOTO ciiost. KoinuecTBo

pazOueHuit 3a1aeTCsl UCXOIS1 U TOJIITUHBI BOJTHOTO CJIOS.
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puiaoxenue 1: Penakrop nadopa rpaduxosn
S
— Palette
Shyle I Interpolate T I
Min celor

T Line I- "I 1/3 color

¥  Pointer IJ vI 213 color |

i

I_ ED[dE[ I- vI IMax color I- vI
Optionz | Drefault | Close

Penakrop mnpenHasHaueH Isl HAaCTPOMKM IIBETOBOM IOCIENOBATENBHOCTH Habopa

rpaduKoB.

Omnmus Style ycranaBnuBaeT alroput 3aaHus [BETOBOM MAIUTPHI T TPadUKOB.

ITpu BwIOOpe 3HaueHus Interpolate wucmosab3yeTcss WHTEPHOAIMOHHAS MAIUTPA,
MMOCTPOEHHAS C MCITOJIb30BAaHKEM [BETOB 3aJaHHBIX B omusax: min color, 1/3 color, 2/3 color u
max color. 3nauenue CONSt ycraHaBIMBaeT OJAMHAKOBOE 3Ha4deHHe IBeTa (omius color) mis
Bcex rpadukoB. 3HaueHre random 3amaeT ciayJaiHbIe BETa BCeM IpadrKam

Onmus Line mo3BossieT 3aaTh ONPEACICHHBIM IBET IS COCAMHUTCIBHBIX JTHHHM
rpadukoB. [Ipyu OTKIIFOUEHHOH OIIMK WCHOJB3YeTCS I[BET U3 MAJTUTPhI, WHAUE HCIOJIB3YeTCS
3amanHoe B Line 3Hauenue 1gera.

Onuus Pointer mo3BoisieT 3agaTh ONPEACICHHBIA I[BET IS 3aJMBKH yKas3aTesieu
rpadukoB. [Ipyu OTKIFOUEHHOM OIMIMK HCIHOJB3YeTCS I[BET U3 MAJUTPbI, WHAUYE HCIOJIb3YeTCS
3amanHoe B Pointer snauenue nsera.

Onuus Border mo3sossier 3amaTh ONpEACICHHBIH IBET Ui OOBOJKHM yKa3aTesei
rpadukoB. [Ipy OTKIIOYEHHOW OMIIMU WCIOJB3YETCS IBET W3 MaJUTPhl, HHAYEC HCIIOJIB3YETCS
3amanHoe B Border 3Hauenue nsera.

Kuomka Options BeI3bIBa€T AUAIOr HACTPOMKHU rpaduka.

Knonka Default ycranapnuBaet HacTpoiiku rpadMKOB paBHBIME 3HAUCHUSIM 110 YMOJTUYAHHUIO.
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IMpuioxenue 2: Penakrop rpadpuka

x

Farmat I Fairt I b arks I

Border... — Dutline... [+ Color Each line
Color... [l Shadavy... F# Dark 30
Battern... Line Mode: ™" Color Each
| i [ Clickable
Stack:  Maone = ' Inverted Haight - ID—ill

Penakrop npennasHaveH Juisi HACTPOWKM BHEIIHEro BUaa rpaduka. Ero MoHO BBI3BATh

IIETYKOM MPAaBOX KHOTIKU MBIIIHN ¢ HaxkaTou knaBumieit SHIFT Ha rpaduke.

Bxnagka Format conepxut HaCTpOMKH COCAMHUTEIBHBIX TUHUN TpaduKa.

Kuonka Border BbI3bIBacT QHAjOr HACTPOMKH MapaMeTpPOB COCAMHUTEIBHBIX JTHMHUH
rpaduka.

Knomnka Color BeI3bIBaeT quajior BeIOOpA 1{BeTa rpadukKa.

Knomnka Pattern BeI3biBaeT auanor BEIOOpa apaMeTpoB 3aIMBKH rpaduka.

Knomnka Outline BbI3pIBacT 1Uanor HACTPOWKU MapamMeTpoB OOBOJKH COCAMHHUTEIbHBIX
JIUHUHM Tpaduka.

Kuonka Shadow BbI3bIBaeT quanor HaCTPOWKHM BHEIIHETO BHa TEHH MAJaioIied OT

rpaduka.

Brutagka Point comepsxut HacTpoiiku ykasareneit rpaduka.
Omus Visible mo3Bossier moka3ars/CKphITh yKa3aTelu rpaduka.
Omus Style ycranaBnuBaet Gpopmy ykaszartens.

Omust Width 3agaer mmpuny ykasatens B eJMHHUIIAX dKpaHa.

Omuus Height 3amaet BeICOTY yKa3artens B eIMHHIIAX SKPaHa.
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Omuus Inflate margins onpenensier, OyneT a1 yBEIMYMBATBHCS pa3Mep U300paKeHHS B
COOTBETCTBUU C Pa3MEPOM yKas3aTelleH.

Knomnka Pattern BeI3biBaeT auanor BbIOOpa mapamMeTpoB 3aIMBKH yKa3aTeds.

Knonka Border BbI3biBaeT JuManor HACTPOWKM MapaMeTpoOB OOBOMAIICH JIHHUU
yKazarens.

Kuonka Gradient BeI3bIBaCT qHaIOr HACTPOMKH IPAJNCHTHON 3aJIMBKH yKa3aTeICH.

Bxkiaaka Marks coiepXuT HaCTpOWKH MOIIHCEH K yKa3aTelsaM rpaduka.

Bknanka Style.

Omnuus Visible mo3BossieT nokazaTh/CKpBIThH MOIKMCH K yKa3aTelsaMm rpaduka.

Onmus Draw every mo3BoJjisieT pucoBaTh KaXIyl0 BTOPYIO, TPEThIO M T.A. TIOIIHCH B
3aBHCHMOCTH OT BHIOPAHHOTO 3HAYCHHSI.

Omnmus Angle ompesiensieT yros moBOpoTa TEKCTa MOAMUCEH K yKa3aTessiM.

Omuus Clipped ycranaBiuBaeTt, clieyeT JJM PUCOBAThH MOJIKMCH K YKa3aTelo, eClId OHA

BBIXOJIUT 32 00J1acTh rpada.

Bxnagka Arrows ciayKdT JJisi HACTPOWKH BHEIIHETO BHJIA CTPEIKHA UAYIIEH OT MOINUCH
K yKa3aTeto.

Knonka Border BeI3pIBacT quaaor HACTPOMKH MMAapaMETPOB JIHHUU CTPEIIKH.

Knomnka Pointer BeI3bIBaeT AMaaor HACTPOMKH (HOPMbI HAKOHEUHHKA CTPEIKU (OIIUH
BKiaaku Point).

Omnmus Length 3agaer amuHy crpenku.

Ommus Distance 3amaer paccTosiHHMEe MEXIy HAKOHCUYHHKOM CTPEIKM M YKa3aTelleM
rpaduka.

Ommuss Arrow head ompezmensier BHENIHHM BHJ HaKOHEYHHMKa CTpenkd. None —
UCIIOJIb3YeTCS HAKOHEYHHUK 3aJaHHbIA KHOMKO# Pointer. Line — ucmonb3yercs KiaccuuecKast
ToHKas crpeika. Solid — ucmonp3yerces Kiiaccudeckast ToJCcTasi CTPEIIka.

Omnmus Size 3amaet pa3Mep HAKOHSYHHKA, €CITH UCITOJIb3YESTCs KITACCHUYECKast CTPESIKa.

Bxmagka Format comepxut rpaduueckue HACTPOWKH Uil paMKH BOKPYT TOJIMUCH K
yKazarelo.

Kuomnka Color BeI3biBaeT quajior BeIOOpa 1BeTa 3a1Hero (JoHa paMKH.

Knomnka Frame BeI3bIBaeT AManor HACTPOUKH TUHUHM PAMKH.

Knomnka Pattern Be3siBacT JAuajaor BLI60pa napaMeTpoOB 3aJIMBKH 3a/THCTO (I)OHa PaMKH.
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Omnuus Bevel 3agaer ctuib pamku: 0ObIYHAS, IPUIIOTHSTAS WIIH TIOTPY)KECHHAS.

Omnuus Size 3aaetT ypoBeHb MOJHATHUS WIH TOTPYKCHUS PAMKH.

Omnuus Size mo3BoisieT 0TOOpaKkaTh PaMKy C 3aKpYTJICHHBIMU YTIIaMHU.

Omnuuu Transparent u Transparency 3agatoT CTerneHb MPOo3pavyHOCTH PAMKH.
Bxuanka Text:
Knonka Font BeI3bIBaeT nuanor HacTpolku mpudra A1 noanuceil ykazareiei.
Kruomnka Outline BeI3bIBacT Auanor HACTPOUKH JTMHUN OOBOIKH OYKB IMOIMKUCEH yKa3aTeICH.
Omuus Inter-char spacing ycranaBimBaeT MEKOYKBEHHOE PACCTOSHUE UIs TEKCTa IMOJITHCEH
yKa3aTeleu.
Kunonka Gradient BbI3bIBacT JUAIOT HACTPOMKH TPAJMEHTHOW 3aJIMBKU JUISl TEKCTa MOJITHCEH
yKa3aTeleu.
Omnmus Outline gradient ykaseiBaer, rie OyJaeT UCIOIB30BATHCSA TPAMEHTHAS 3aJMBKA TEKCTA!
Ha JIMHUSIX 0OBOJIKYM WJIM BHYTpEeHHEN 001acTH OyKB.
Kuomnka Shadow BbI3bIBacT auManor HACTPOWKHM BHEIIHETO BHAAa TEHH MAJafomieii OT TEKCTa
MOJIMHUCEN yKa3aTeye.

Bxknagka Gradient comepXUT HACTpPOWKH TPAJIUCHTHOW 3alMBKHA JUIS PaMOK BOKPYT
MOJIMHUCEN K YKa3aTEeIsAM.

Bxkimagka Shadow comaepXUT HAcCTpOWMKH BHENIHETO BHIA TCHHM Iajalolieldl OT paMOK

BOKpYT MOJIMUCEHN K yKa3aTessm.
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[Mpuiioxenue 3: Perakrop Jierenanl 1jsi rpagukos

x

Shyle |P'|:usiti|:|n| S_I,Iml:u:ulsl Title I Fu:urmatl T et I Gradientl Shadnwl

] E|$||:||3 Legend Style:  Autammatic hd
[ Inverted Test Style:  #4 and Value ﬂ
[~ Font Senies Caolar Wert. Spacing: IEI ﬂ

R adio buttons ﬂ Dividing Lines... — |

Penakrop mpenHazHaueH s HACTPOWKH BHEIIHETO BHJIa TpadUKOB U JIETEHIBI K HHM.
Ero Mo’HO BBI3BaTh MICTYKOM IPABOW KHOTIKM MBIIIH ¢ Hakator kiapumed SHIFT Ha nerenae
crpaBa oT rpaduka.
[Ipu >TOM MOSBIISIETCS BCIUIBIBAIOIIEE MEHIO ¢ HAOOPOM BKIIAJIOK.
Bkriangka Style mo3Bosisier HACTPOUTH CTHIIb OTOOPAXKESHUS JICTSHIbI, BEIOpATh ()OPMAT MO ITHUCH
JAHHBIX K JIET€HE, OTOOPA3UTh TPAHUITBI MEXK Ty ITOITUCSIMHU B JISTCHAC U T.].
Bxknaake Position mo3Bossier BeIOpaTh MECTO PACIOJIOKEHHS JIETCHIBI OTHOCHUTEIBHO IIaHa
rpauKoB.
Bxkmaaka Symbols 3amaet mapameTpbl 0TOOpakeHHsT CHMBOJIOB JIET€H/IbI.
Bknanka Title 3amaer Ha3Banue jereH bl U TO3BOJIIET HACTPOUTH €ro (Gopmar.
Bxnanka Text mo3BossieT HaCTpouTh (hopMaT MOUCEH B JIETCHIC.
Bxknagku Format, Gradient m Shadow coxep»xaTt HacTpOHKH OKHa JICT€HIbI, €r0 IPaJueHTHOM

3aJIMBKH U TCHHU.
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Ipuioxenue 4: /[uajgor HACTPOMKHN NapaMeTPOB ICeBIOpa3pe3a

Contour-section setup H|

—Box marging (pxelk)— Fill&Line colorz (Gradient)
Left margin s = Min contour & Num levels 15 | %
Top margin 1 |- 1/3 contour & Min izoline &
Right margin = 243 contour Q Max izcline &
Bottorn margin 20 |4 Max contour & lzolinez v Font |

—U=zer data limitz

[T=]
=]

Uzer limitz |- Minimum

.0 Maximum |1?1E‘.:

Apply Cancel

JInayor CIyKUT JUIs HACTPOWKH MapaMeTpoB MCEBIOpa3pe3a.

O6macts Box margins

Left margin — ycranaBiuBaeT OTCTYI (B IHKCEIaX) H300paKEHHS OT JIEBOTO Kpasi OKHa.

Right margin — ycranaBiuBaeT oTCTyI (B IMHUKCEIax) H300pakeHUs OT MPABOr0O Kpast OKHa.

Top margin — ycraHaBiIMBaeT OTCTYI (B MUKCEIaX) H300PaKEHUST OT BEPXHETO Kpast OKHA.
Bottom margin — ycranaBiauBaeT OTCTyI (B MUKCENIAX) H300PaKEHUS OT HHXKHETO Kpasi OKHA.
Oo6nacts Fill&Line colors

Onuuu Min contour , 1/3 contour, 2/3 contour u Max contour 3aar0T UHTEPIOIALMOHHYIO
OCIIEI0BATEIBHOCTH BeTOB 0T Min contour k Max contour gepes 1/3 contour u 2/3 contour.
Co3ngaHHasi TakuM O0Opa3oM MAJUTPa HUCHOJIB3YeTCS JUIS 3aKpAacKd IPOCTPAHCTBA MEXKIY
COCEIHUMU H30JIMHUSMHU.

ITone Num levels — onpenensier konudecTBo ceueHuid n3oauHui. CeueHus U30JIMHUN 3a1al0TCs
PaBHOMEPHBIM JIMHEHHBIM HJTU JIOTApU()MUYESCKUM I11arOM, B 3aBUCUMOCTH OT THIIA JTAHHBIX.
Omr Min isoline u Max isoline 3a1ar0T HHTEPIOISAIUOHHYIO MOCIIEI0BATEILHOCTD IBETOB OT
Min isoline k Max isoline. Co3manHasi Takum 00pa3oM MAIUTPa MCIOJIB3YETCS MPU PUCOBKE
W30JIMHUM.

Ommus Isolines — ykassiBaeT mporpaMme, HY)KHO JIM PUCOBATh W30JHHUH.

Oo6nacts User data limits
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Omumst User limits - ykaspiBaeT mporpamme, MCIOJIB30BaTh MHHUMAIbHOE M MaKCHMAalbHOEC
3HAYCHHUsS JIaHHBIX WM KMCIIOJIB30BaTh 3HaueHus mosieii Minimum u Maximum mpu 3aiaHuu
CEYCHUU U30JIMHUM.

[Tone Minimum — ycraHaBIMBaeT MHHUMAJIbHOE 3HAUCHUE TIPH 33J[aHUM CCUCHHUI M30JIMHUIM.

[Tone Maximum — ycraHaBIMBaeT MaKCUMAaJIbHOE 3HAUCHUE MPH 33/IaHIMH CCUCHUN M30JIMHHU.
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IIpunoxenue S: Pexakrop oceit

MHorue 00beKThI IPOrPaMMBbI COICPIKAT KOOPAMHATHBIE OCH. J{J1s1 HACTPOIKM BHEIIHEro
BUJA U MaclITaOMpOBAaHHUS KOOPAMHATHBIX OCEH HCHOJB3yeTcsl peaakrop oceid. Ero moxHo

BBI3BATh IICITYKOM TPABOI KHOIIKHM MBIIIH ¢ Haxkarol kiaBumeit SHIFT Ha uaTEpecyromeid ocu.
Left axis edit |
{52305 Tide | Labels | Ticks | Minor | Posttion|

[+ “isible v Inverted LinLag options

Dl zhift I‘I 3‘,
Change... ||ncrement: 1]
[T Mindec II:I,I:I‘I

[T Logarthmic Baze |1IJ [T e

[T Rounded limits

kinirum | Ma:.;imuml

v Auto 37 516

Change... | Offzet; IEI :II

ITpu sTOM mOSIBAsiCTCS BCILIBIBAIOIIICE MEHIO C JABYMsl myHKTamu. options u default.
[lepBpIii BBI3BIBACT [UAJIOT, BTOPOIl yCTaHABIMBAaeT 3HAUYECHUS pPABHBIMU 3HAYCHUSIM IO
YMOJTYaHHUIO.

IlepBas Bkmagka auanora ScaleS comepKUT OMIUMU  CBSI3aHHBIE C  HACTPOMKOM
MacIITaOHBIX TAPaMETPOB OCH.

Omnus Auto ykasbIBaeT mporpamme, KakuM 00pa3oM orpeensieTcss MUHUMYM U MAaKCUMYM OCH.
Ecnu onmuss BriItoueHa, TMpeAenabl OCH  HAXOIATCS aBTOMATHUYECKH, HHAaue 3a7aroTcs
noJib3oBaTenaeM B ooactsax Minimum u Maximum.

Omnmus Visible mo3Bossier moka3ars/CKpbITh BEIOPAHHYIO OCh.

Omnuus Inverted onpenenseT OpUSHTAIIMIO OCH.

Kunomnka Increment change Bei3biBaeT nuanor 3agaHus mara METOK OCH.

Omuus Logarithmic ycranaBnuBaer macimtad ocd - JorapuMUYECKAN WM JUHEHHbIA. B
cllydae 3HaKOIEPEeMEHHON OCH CIIeAyeT JOTOJHUTEIBHO UCIOJIB30BaTh oniuu obmactu LinLog
options.

Omnmus Base onpenenser ocHoBaHue norapudma i Jorapu@MuIeckoit ocu.

O6macte LinLog options comepHT oOmiuu, NpeIHa3HaYeHHbIC IS HACTPONKH JTHHEHHO-
norapugmuueckod ocu.  JluHeiHO-nMOrapudMuUeckuii macmTad TMO3BOJSET MPEACTABIATH

SHAKOIMIECPCMCHHBIC WJIK HOJIb COACPIKAIINC JAaHHBIC B JIOFapI/I(I)MI/I‘-ICCKOM Maciiraoe.
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Omuust Dec Shift  ycranaBmmBaer orcTym (B JOrapuMUYECKUX JI€KaJaX) OTHOCHTEIBHO
MaKCHUMAaJIbHOTO 0 MOJIYJIIO Tpeesa OCH 10 Hylsa. MUHUManbHas (peanyseBas) JeKaia MIMeeT
JTUHEHHBIA MacITad, OCTAIbHBIC TOTapU(PMUISCKUN.
Onmus Min dec 3amaer u QuKCHpyeT 3HAUCHHUE MHUHMMAJIBHOM (MIPEIHYICBON) JAEKabl, €CIIN
OTIIIMS BKJTFOUEHA.

Omnuus Rounded limits ykaspiBaeT mporpamme, HYyXKHO JIM OKPYIJISTh 3HAYCHUSI MUHHUMYyMa U
MaKCUMyMa OCH.
O6mactu Minimum u Maximum cozepkat HabOp OMIHIA TI0 HACTPOHKE MPEIETIOB OCeil.
Omuust Auto ompenensieT, KakuM oOpa3oM OIpeAeNsieTCs Mpeel OCH - aBTOMATHYECKH WIU
3amaeTcs kHomkoit Change.
Omuust  Offset ycranaBiuBaeT MNPOUEHTHBIA CABHUI TMpeAeia OCH OTHOCHTEIBHO €ro

(haKkTUYEeCKOT0 3HAUEHHUS.

Bxnanaka Title cogepxut omnmmu cBsI3aHHBIC ¢ HACTPONUKO# 3ar0JIOBKa OCH.
Bkmanaka Style:
Omnmus Title ompenenseT TekCT 3aroloBKa OCH.
Omnmus Angle ompenensier yros moBopoTa TEKCTa 3aroJioBKa OCH.
Omnuus Size ompenenseT OTCTYI TEKCTa 3arojoBka ocu. Ilpu 3amanHOM 0 OTCTYH HAXOJAUTHCS
ABTOMATHYECKH.
Ommus Visible mo3BosisieT moka3aTh/CKPBITH 3ar0JIOBOK OCH.
Briagka Text:
Knomnka Font BeI3bIBaeT 1uaior HaCTPOMKH mpudTa AJis 3aroJIOBKa OCH.
Krnomka Outline BeI3biBaeT auanor HaCTPOUKH JTHHUN 0OBOIKH OYKB 3aroJioBKa OCH.
Omuus Inter-char spacing ycranaBnuBaeT MeXOYKBEHHOE PAacCTOSHHE JUIS TEKCTa 3aroJioBKa
OCH.
Knonka Gradient BeI3pIBacT AMaoOr HACTPOMKH I'PAJUEHTHON 3aJMBKHU Ul TEKCTa 3aroJiOBKa
OCH.
Ommus Outline gradient ykaspiBaet, Kyia IPUMEHNTH TPAAUEHTHYIO 3aJIMBKY TEKCTA: HA JIMHUH
00BOJIKM WJIM BHYTpeHHeW 001acTu OyKB.
Kuonka Shadow BbI3bIBacT IUagor HACTPOWKHM BHEIIHErO0 BHAA TCHM MAJaioIIedl OT TeKCTa

3aroJoBKa OCH.

Bknanka Labels conepxut oniuu cBsi3aHHbBIE ¢ HACTPONKOM MOMUCEH OCH.
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Bknazka Style:

Omnuwus Visible mo3BosieT nokazaTh/CKpPBITh MOITHCH OCH.

Omnuus Multiline ucnonb3yercst [uist 3a1aHKSE MHOTOCTPOYHBIX TTOIMHCEH OCH.

Omnuus Round first okpyrisier epByr MOINUCH OCH.

Omnuus Label on axis youpaeT moAnucu BeIXOASIINE 32 MPEeIbl OCH.

Omnmus Alternate paccraBiseT MOANKUCH OCH B JiBa psja.

Omuus Size ompexpenser otcryn mnoxnucedl ocu. [lpu 3amanHOM 0 OTCTYH HAXOIUTHCS
ABTOMAaTHYECKH.

Omnmus Angle ompesiensieT yros moBopoTa TEKCTa MOAMUCEH OCH.

Omnmus Min separation % 3aj1aeT MUHUMAIBHOE TPOIIEHTHOE PACCTOSHUE MEXKTY TIOITHCIMHU.
Bxuagka Text:

Knomnka Font BeI3bIBaeT nuanor HacTporku mpudra Ais noamnuceit ocu.

Kuomka Outline BeI3biBaeT Auaior HaCTPOUKH JIMHUN 0OBOJIKH OYKB MOAMUCEH OCH.

Omuus Inter-char spacing ycranaBiuBaeT MEKOYKBEHHOE PACCTOSIHUE JJIsI TEKCTa MOJITHCEH
OCH.

Knonka Gradient BeI3pIBacT AMAaaOr HACTPOWKH TPAJHEHTHOM 3aJIMBKH JJIS TEKCTA MOJIKCER
OCH.

Omnmus Outline gradient ykaspiBaer, rie OyJaeT UCIOJIB30BATHCSA IPAMEHTHAS 3aJMBKA TEKCTa!
Ha JJUHUAX 00OBOJIKY WJTM BHYTPEHHEH 00s1acT OyKB.

Kuonka Shadow BbI3bIBacT Iuajgor HACTPOWKM BHEIIHEr0 BHAA TEHM MAJAlOIIed OT TEeKCTa

HOJIIMCEN OCH.

Bxnanka TicKS comep:kKuT Ommuu CBI3aHHbIE C HACTPONKOM IIaBHBIX METOK OCH.
Knomka AXIS BBI3BIBAET TUAIOT HACTPONKHU JTUHHH OCH.
Kuomnka Grid BeI3bIBacT qUaaor HACTPOMKH JTHHHI CETKH TIABHBIX METOK OCH.
Knomnka TicKS BeI3bIBaeT IUalor HACTPOMKH JMHUM INIABHBIX BHEIIHUX METOK ocd. Ommms Len
yCTaHABIUBAET UX JJIUHY.
Knomka Inner BeI3pIBaeT Auanor HACTPONKW JTUHHUM TJIaBHBIX BHYTPEHHUX METOK Oocu. Omius
Len ycTanaBnuBaeTr ux JUIMHY.
Ommus Centered — neHTpUpYET CETKY METOK OCH.
Ommus At labels only ykaseiBaer mporpamme prcoBaTh TJIaBHbIE METKH TOJBKO MPHU HATHYHH

IIOAITMCHU Ha OCH.
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Bknagka MINor conepXHUT ONIMH CBS3aHHBIE C HACTPOWKOW MPOMEKYTOYHBIX METOK
OCH.
Kunomnka Grid BbI3bIBacT qUaior HACTPOWKU JIMHUN CETKH MMPOMEXYTOUYHBIX METOK OCH.
Knomnka Ticks BbI3bIBaeT QMajior HACTPOWKU JMHUI MPOMEXKYTOUHBIX BHEHIHUX METOK OCH.
Omnuus Length ycranaBnuBaeT ux Juiany.
Kuomnka Minor BbI3bIBacT AMAJIOT HACTPOWKH JTMHUI OCHOBHBIX BHYTPEHHHUX METOK OCH. Omiust
Len ycranaBnuBaeT X JJIMHY.
Omnmus Count ycTaHaBIUBAeT KOJIMYECTBO BTOPOCTEIIEHHBIX METOK MEXK/TY TJIaBHBIMHU.
Bkiaaka PoSition coiepXKUT OTIIMU OTIPEICIISIONINE Pa3Mephl U TIOJI0KEHHUE OCH.
Omuus Position % ycraHaBiMBaeT CMEIIEHHE OCH Ha Trpade OTHOCHUTEIBHO CTaHIAPTHOTO
MOJIOKEHUs (B MpOLIEHTaX OT pa3Mepa rpada WM €AMHMIAX 3KpaHa, B 3aBHUCHUMOCTH OT
3HaYeHHsI BRIOpaHHOTO ommuei UNits).
Onmus Start % ycranaBmuBaeT cMelIeHHEe Havdala OCH Ha rpade OTHOCHUTEIHFHO CTaHIapTHOTO
MOJIOXKEHUS (B MPOIIEHTaX OT pa3mepa rpada).
Omuus End % ycranaBimBaeT cMelIeHHE KOHIA OCH Ha rpade OTHOCHTENILHO CTaHIApTHOTO

MOJIOXKEHUS (B MPOIIEHTaX OT pa3mepa rpada).
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IMpuiioxenue 6: Inajor HacCTPOMKU MapaMeTPOB MOAEIH

Bxknagka Options

—HBox marging (pxelz)

Dbject difference, & m =
Left margin 25 |- _ o

Selection admissibility, % |10 =
Top margin I1 |ﬁ Parameter alteration, & |10 =
Right margin |70 |2 Fant

— [T Tranzparency halfspace

Bottomn margin |20 |

Apply Default

Cancel

O6mnacte Box margins

Left — ycranaBiauBaer oTcTyI (B MUKCENax) H300paKEHHsI OT JICBOTO Kpast OKHa.

Right — ycranasiuBaer oTcTym (B MUKCceNnax) H300pakKeHUs OT IMPABOrO Kpas OKHa.

Top — ycraHaBnuBaeT OTCTYI (B MUKCENax) M300pakeHUsI OT BEPXHETro Kpasi OKHa.

Bottom — ycranaBnuBaeT oTcTyn (B MUKCeIax) M300pakeHUsI OT HIXKHETO Kpasi OKHa.

Object difference - ycranaBnmuBaeT MakCHMMajdbHOE 3HAY€HHE OTHOIICHHS IaPaMETPOB

CMCIKHBIX AYCCK, ITPH IMMPEBBIIICHUHA KOTOPOro MEXAY HUMU PUCYCTCA I'paHHUIIA.

Selection admissibility - ycranaBauBaeT JOMYyCTUMBIA YPOBEHb pa3jIMyMs I1apaMeTPOB

CMCIKHBIX SAYCCK, IIPHU KOTOPOM, STYCHKH SIBIISTFOTCS CAUHBIM 00BEKTOM H BBIACIAIOTCA COBMCCTHO

(B pexxume Beiaencaus Magic Wand).

Parameter alteration — onpenenser BeIMUMHY MPUPAIICHHS K TApaMETPaM BbIICICHHBIX SUCEK

(B MpoIEHTaX OTHOCHTEIBHO 3HAYCHHUS MapameTpa), npu padbote B pexkume Edit, ¢ Haxartoi

knasuiieit Shift.

Knomnka Font BeI3bIBaeT nuanor HACTPOUKH MIpUQTa.

Bxnaaka Colors
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Block-section setup =l

Optionz
— Color bar (Gradient) — Cther
ha calar E Gicl E
2r3 color E Biocly barder E
1/3 color & Selection &
Min color E Fixed E
Apply Cancel

O6mnacts Color bar
Ommuu Min color, 1/3 color, 2/3 color u Max color 3amafoT WHTEPHOISAIHMOHHYIO
MOCJIENOBATEIBHOCTS [IBETOB, KOTOpPAas YCTaHABIMBAET 3aBUCHMOCTh MEXKIY 3HAYEHHEM
napameTrpa MOJEIH U OTIPEICICHHBIM [BETOM.
O6macts Others
Body border — mo3BossieT 3a1aTh MBET IPaHHUIBI MEKIY COCCAHUMHU SYEHKAMHU, €CIIH CTEICHD
pasIMuKs MEXy HUMH OOJIbIlIe YeM 3aJaHHoe B oniuu Parameter alteration snauenue.
Grid — ycraHaBIUBaeT 1BET CETH.
Selection - ycraHaBIMBaeT 1[BET METKH BBIACICHHOMN SUCHKH.
Fixed - ycranasiuBaer 1{BET METKHU 3a(UKCHPOBAHHOM SUCHKH.
Transparency halfspace — BxirouaeT pekuM MpoO3pavyHOCTH SUEHKHU, €CIIH 3HAUYECHHE ITapaMeTpa
COOTBETCBYET 3HAUECHHUIO BMEIAIOIIECH CPEIbI.

IIpy  pemakTHpOBaHMHM MOJEIM B BHIE KOHTYPHOTO paspe3a IUalor HaCTPOMKH

aHaAJIOTMYEH JUaJory HacTPOMKU mapaMeTpoB mceBropaspesa ([lpunosicenue 4: Jlnanor HacTpoiku

TIapaMeTpOB TICEBIOPa3Pe3a).

78



[Mpuno:xenue 7: Peqakrop To4ek ncesaopaspesa

% Graphic editor

Farmat I b ark = |

x|

7| ¥ishle Style: | # Circle =

i3 ¥ DakdD widhe 2

v Inflate arging Height: [2 ﬂ
Pattern... Egrder...—l [T Default

[~ Caolor Each Gradient...

Penakrop mpenHasHaveH I HACTPOWKH BHEIIHETO BHJA TOUYEK IICEBAOpa3pe3a, TOUYEK

IMOJIOKCHUA JJICKTPOAOB U HOI[HI/ICGﬁ K HUM. Ero MoxHO BBI3BaTh ICTYKOM npaBoﬁ KHOIIKH

MBI ¢ HaxkaTtod xinasuieit SHIFT Ha Touke.

Bxnaaka Format comepxut HacTpoWKH BHEUTHErO BHA TOUYEK IICEBIOpa3pe3a U TOUYEK

MOJIOKEHHST 3JeKTpooB. Bkmagka Marks comepxur Hactpoiiku momamuceid. Ommmu 3THX

BKJIaJOK ONnuUCaHbl

bonee

noopooHO

8
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¥,

Ilpunosicenue 1: Penaxkrop Habopa rpadukos.
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