IIporpamMmma AByMepHOU UHTEPIPETALMH JAHHBIX METOAA
€CTEeCTBEHHOI'0 JJIEKTPUYECKOI'0 MOJIS JJIs1 Pa3JIHYHBIX

THIIOB UCTOYHUKOB.

ZONDSP2D

Hasznauenue u 603MOHCHOCHIU NPOCPAMMDL...............ccvvieiiiriieeiiiiiiee et 3
Yemanoeka u yoanenue npocpammor .......................cococoviiiiiiiiiiii 3
TPEOOBAHUA K CUCHIEME ...ttt bbb 3
Kpamkana meopemutecKan CRPABKA......................ccueiieiiiiiiiiiiiiasiie e 4
Hauano padompol ¢ BPOZPAMMOIL.....................ccceeviuiiiiiiiiiiiiiiii e 7
HAaCTPOMKH CTAPTOBOM MOICIIH .........veiiiiiiiiiriiiiii ettt b s s e s e e s b e b e e sab e 7
IMaHeab MHCTPYMEHTOB IJIABHOTO OKHA MPOTPAMMBDBI .......ooitiireiiitiatesteaseestesseesesteseesnesteesnesressnennens 10
MeH10 QYHKUIMI TVIABHOIO OKHA MPOTPAMMBDBI ......ooiiiitiiiiiieiirieiitis e stes s sies e sas st ssnae s ssae s snas s sine e 11
PeOaKmupOBAHUE MOOCIIU .......................cccviiiiriiiiiiiiiii e 16
PatoTa ¢ 0JIOKOBOM (CETOUHOM) MOMEITBEO .........eeevvreiiereseteesseeeessteesteeessseessaeesnsanesnsesansesesssessnsenesssensns 16
T10ITMTOHATBHOE MOTETHMPOBAHIME ........cevieuieiuretteauteanteasteesteeasseasteaseeaseesseesseeasbeaabeesbeesbeessseasneanneenseens 21
OKHO rpaGuKOB MPOMUIIMPOBAHMS . ........cveeireireiieiaintaireesteesteesee e s e e e e sreesreesseeasneereesreesreeseeeseneenns 27
HHmMepnpemauua NOMEBHIX OQHHBIX....................cceeiiuieieiiiiieiii et 28
Jlnajor HacTPOHKH nmapamMeTpoB MPOrpamMMbl (Program SEtUP)........cccoeeveiviiiiinininesceeeeeee 28
ANNPOKCUMALNMSA MOJISI HA00POM NMPOTHKEHHBIX O0BEKTOB .......ooovvieiieiiiiieiiesree e sree e 34

1



ARPUOPHAA UHPOPMAUUA ...ttt sttt br e te e 36

TIOMIIOIKKA. ... 36
CKBAKHHHAS HHEPOPMALIHSI ........oouviiriiirieteenteeatet et asstesreesreesseeseee s e s areesreesreeareeas s e asneareenreenneesenssnneenns 37
Busyanuzauusa pesyibmamOG. ....................ccc.oocoiiiiiiiiiiiiii e 42
3D Bu3yaju3anus reodIeKTpHYeCKUX Mojeiell 1 HCTOYHUKOB M0 HECKOJIBKHM NMPOQHISAM......... 42
I'e0IOrHYECKHI PETAKTOP PABPEBOB.......coeiurriiieeairieitetesteesieeateeesieeassseessessstseessesssseesssesssesesssesans 47
JTUATIOZU HACHIPOCK . .............c..oooiiie ittt ettt aab e e b e bt e e et e e e be e e nnneas 54
JAuaaor HACTPOUKHU IKCTIOPTUPYEMOTO MIOOPAMKEHMSI ........veenveerrierieesieesineateasteesseesteessnessnesneeneesseens 54
JAuanor HaCTPOHKH NAPAMETPOB OTOOPATKEHMSI MOMEIIM .......cvvenreiearreitesieestesseessesreesnesnesseesnesreseenns 55
JAnanor HACTPOHKH MAPAMETPOB IMATTHMTPBI «...cc.veveieiriareeresreaseesresseassessesssessesseessesseessesnesseessesressesnes 57
PeIAKTOP TPAQIMKA .......o.viiiiiiiiiiiiic ettt sttt r e r ettt r e e re e nre e see e e 58
PE@IMAKTOP OCEH. ... ....eiiiiiiiiiiiie ittt ettt e e et b et r e e re e nreesee e nne s 61
JAuanor npeaBapuTeabHOro npocMorTpa nmedatu (Print preview) ..o, 64
@opMaT OCHOBHOTO AMIa TAHHBIX SP2.......cccooiiiiiiiiiiie e 65
®opmat (ailia JAHHBIX KAPOTAKA M JTHTOTIOTHHM ......oovuviiiiiiiirie i siis s sra s sin s sns s 66




Ha3HauyeHune ¥ BO3MOKHOCTH NIPOrPAMMBbI

[Mporpamma ZondSP2D mnpenna3HadeHa Ui JBYMEPHOW HMHTEPHpPETAlUN NPOPHIBHBIX
JTaHHBIX MeToJa ectecTBeHHOro anekrpudeckoro nous (EIT) u moxer ObITh HcHoOnb30BaHa Ha
MIEPCOHAIIHBIX KOMITBIOTEpax ¢ omeparroHHou cuctemoir Windows. YaoOHbIN uHTEpdeic u
MIMPOKHE BO3MOXKHOCTH MPEJCTABICHUS TaHHBIX IMO3BOJIIOT MAKCUMAIBHO 3(PPEKTHUBHO PEUIUTH

HIOCTABJICHHYIO T€0JIOTHYECKYIO 3a/1auy.

YcTaHOBKA M YAAJIeHHE POTrPaMMBbI

ITporpamma ZondSP2D mnocraBiseTcss 4epe3 HHTEPHET. B KOMILIEKT MOCTaBKH BXOIUT
Hacrosiee PykoBojactBo. [locinenHie 0OHOBJICHUS TpOrpaMMbl Bbl MOXKETe 3arpy3uTh Ha CalTe:

http://zond-geo.com/.

JInsi yCTAaHOBKU MPOTPaMMBbI MEPEHIINTE IPOrpaMMy B HYXHYIO AMPEKTOPHUIO (Hampumep,
«Zondy). [Ins ycTaHOBKM OOHOBJIEHMS MPOCTO 3aIUIIUTE HOBYIO BEPCHIO IPOrpaMMbl MTOBEPX
cTapoil.

[lepen mepBbIM 3aIyCKOM IPOrpaMMbl HEOOXOUMO YCTaHOBUTH JpaiiBep 3aIlUTHOTO KItoua
SenseLock. Jlnst sToro oTkpoiite mnanky SenseLock (mpaiiBep MOXHO 3arpy3uTh Ha CalTe) W
sanycrute ¢aiin InstWiz3.exe. Tlocne ycraHOBKH JpaiiBepa BcTaBbTe KoY. Eciu Bce B mopsizike,
B HIDKHEH CHCTEMHOM MaHeu MOsSBUTCS COOOIIEHNE, YTO KITF0Y OOHAPYKEH.

st ynaneHust mporpaMMBbl COTPUTE pabounii KaTaor MpOrpaMMBl.
TpeOoBaHusI K cCUCTEME

[Mporpamma ZondSP2D wmoxeT ObITh yCTaHOBJIEHA HAa KOMIIBIOTEPE C OMNEpPAIllMOHHON
cucremoit Windows XP u Beitiie. PekoMeH1yeMble mapaMeTpsl cucteMsl: mporeccop P 1V-2 I'r,
1 I'6 mamsiTu, paspemenue skpana 1024 X 768, useroBoit pexxum -True color. (He cmemyer

HU3MCHSATDH pa3pCIICHUC DKPAaHa B PCKUME pa6OTLI C ,Z[aHHBIMI/I).


http://zond-geo.com/

KpaTtkasi TeopeTnyeckas crpaBKa

B nurocdhepe cymecTByrOT MHOTOOOpa3HbIE €CTECTBEHHBIC JJIECKTPUUYECKHE TIOJIA,
pasIuyaronecs 1Mo CBoer Mpupojie, XapakTepy U maciradam nposisiaeHus. Cpenu HUX ocoboe
MECTO 3aHUMAIOT DJJIEKTPOXMUMHUYECKUE TOJS MPUPOAHBIX DJIEKTPOHHBIX IPOBOJHUKOB,
HAa3bIBAEMbIX TAaKXE IMOJSMH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON WM PyAHOW npuponabl. Ha
W3YyYCHUU TIOJIE HTOr0 THUIIA OCHOBaH OJWH M3 METOJOB JJICKTPOPA3BEAKH — METO]
€CTECTBEHHOI'0 AJIEKTPUYECKOr0 II0Jsl, KOTOPBIM HCIOJB3YeTCs IS TOUCKOB U PAa3BEIKH
MECTOPOXKAECHUHN MOJIE3HBIX HCKOIMIAEMbIX U KAPTUPOBAHUSI HEKOTOPBIX TUIIOB OPO/I.

Mexanu3m (HOpPMUPOBAHUS €CTECTBEHHBIX JJICKTPUUYCCKUX TOJCH HaJl PYTHBIMH 3aJIeKaMU
MOXKET OBITb TIPEACTAaBICH cleAyromuM o0pa3oM. JItoOol SIEKTPOHHBIM MPOBOJHUK,
MOMEIICHHBI B HOHHYIO Cpey, XapaKTEepU3yeTcsl CKAYKOM IIOTEHLMaja Ha TpaHuLEe Tela,
KOTOPBIN Ha3bIBAIOT 3JIEKTPOIHBIM MOTEHIMAJTIOM.

Ecnu 351eKTpOHHBIA NPOBOJHMK M HMOHHAs Cpela MMEIOT MOCTOSIHHBIA COCTAaB BIOJIb HX
TpPaHULBI ~ KOHTAaKTa, TO  DJIIEKTPOHHBI  TPOBOAHUK  OyneT  MpeAcTaBIsATh  COOOM
SKBHUIOTEHIMAIIBHYIO TIOBEPXHOCTh, CKA4YOK IOTEHIIMAja Ha TpaHule OyAeT MOCTOSHHBIA U
BHEIIHUI JJICKTPUUYECKUN TOK HE BO3HUKHET. M3MeHeHHe cocTaBa OJHOM M3 KOHTAKTHUPYIOLIUX
cpen win (pU3MYECKHX YCIOBHI B TIpeeliax KOHTAKTa BJICYET 3a COOOW M3MCHEHHE CKadyka
noTeHIKana. Pa3nuyne B 3HaYEHUH CKAyKa MOTEHIMAla B pa3HbIX YacTSAX IPAHUIBI PYTHOTO TeJa
SBIISIETCS. HEMOCPEJCTBEHHOW NPUYMHON oOpa3oBaHus snekTpoaBwxkymeil cuisl (DJC) wu
ANEKTPUYECKOTO IOJII BOKPYT 3TOro Tena. PynHoe Teno BMecTe ¢ BMELIAKNIEN CPENOM B TAKOM
clydyae MOXXHO paccMaTpuBaTh KakK TrajJbBaHUYECKUH BJIEMEHT, BHYTPEHHEU ILIENbI0 KOTOPOro
SBJISIETCSl OKpY’)Kalolasi MOHHAsl Cpella, a BHEIIHEW — camMo TeJo, 00JaJaroliee IJIEKTPOHHOU
MIPOBOAUMOCTBIO.

MOXHO BBIAENUTH JBE OCHOBHBIC NPUYMHBI U3MEHEHUs CKayka IOTEHIMAala Ha TPaHULIE
AJEKTPOHHOTO MPOBOJHUKA U MOHHOW CPE/bl: N3MEHEHHE COCTaBa JIEKTPOHHOI'O MPOBOJIHUKA;
W3MEHEHHE COCTaBa JJIEKTPOJIUTA, OKPYKAKOMIErO0 MPOBOAHUK. MiumrocTpanueilr Kk nepBoMy
CIIy4ar0 MOXET CIY>KUTh MOJIMMUHEPATIbHAS 3aJIeKb, HAIPUMEP CPOCTKH CyabhuaoB. [Ipumepom
BTOPOTO CITydasi CIIYKHUT rpaduToBas 3ajaexXb B HOHHOU cCpelie.

I'padut sBisieTcss MPaKTHYECKH WHEPTHHIM DJIEKTPOIOM, T.€. OOMEH MOHAMH MEXIy HUM W
pacTBOPOM  TIOYTH  OTCYTCTBYyeT. Ponb  moreHmmamonpenenstomero (akTtopa Hrpaer
OKHUCJIUTEITHbHO-BOCCTAHOBUTENbHBIN moTeHIan (OBII) pactBopa, M CKauoK TMOTEHIMANA
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XapaKTepu3yeT YCTaHOBJIEHHWE PAaBHOBECUS KaKOro-TMOO OKHCIUTENS C €ro BOCCTAHOBJICHHOMN
¢dopmoii. OKHCIUTENh OTHMMACT Yy 3JIEKTPOJA 3JEKTPOHBI M CMENIaeT €ro IMOTEHLUUal B
IIOJIO)KUTEIBHYIO CTOpOHY. BoccTaHoBuTenb OTHA€T 3JIEKTPOHBI 3JIEKTPOAY U CMEIIAET
NOTEHIMAJ B OTPULATENbHYI0 CTOPOHY. ['paduT urpaer poib NPOBOAHMKA 3IIEKTPOHOB OT
BOCCTAHOBUTENS K OKHCIUTENO. B OkpyXkaromed MOHHOM Cpele HOCHUTEISIMHU TOKa SIBISAIOTCS
kaTuoHbl M aHuoHBL. DJIC rpaduTOBBIX 3anexel ompexaensercs pasHocThio BenmmuuH OBII
NOJ3EMHBIX BOJ] Ha pa3HBIX TIyOMHaX. B KOHLEHTPUPOBAHHBIX PACTBOPAX OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX CHCTEM CYJIb(UIbl Takke BeayT ceOs M0J00HO MHEPTHOMY 3JIEKTPOY.
OcHoBHo# npuunHOi m3MeHeHus: OBII Boxg ¢ rioyOWHOW SBISIETCS M3MEHEHHE KOHIICHTPAIMH
KHCJIOpPO/1a, B MEHbILIEH CTENIEHW — HAJIMYME Pa3IMUHBbIX XUMHUUYECKUX 3JIEMEHTOB C IEPEMEHHOU
BaJICHTHOCTBIO.

IIpocTpaHcTBEHHOE pacnpeneiaeHue MOTEeHUUATONPEAeIsonMX (HakTopoB OOBIYHO TAaKOBO,
YTO BEPXHSASA 4aCTh MOHHOM Cpellbl Ha TPaHUIIE €€ C IPOBOJHUKOM 3apsKacTcs OTPULIATENIBHO, a
HIDKHSSL — TIOJIOKUTENBHO. BeencTBue aToro HabmogaeMplii Ha TIOBEPXHOCTH 3€MIIHA TIOTSHIIAAI
UMEET OTPULIATEIbHBIN 3HAK.

QOuIbTpallMOHHBIE IO BO3HUKAIOT B HAIOPHBIX BOJOHOCHBIX ciosix. Ha creHkax mop
CKEJIETa TOpOJBl, NPEACTABICHHOIO B 3HAYUTEIIBHOM CTENEHM CHJIMKATHBIMM MHUHE-pajiaMu
oOpa3zyercs BOIHON 31eKTpuuecKuil cioil. Katnons! (0JI0KUTENbHBIE HOHBI) KPUCTAIIINYECKON
pELIETKH CUJIMKATOB MO pa3Mepy OoJibllle aHMOHOB M MO3TOMY BBIXOJAT Ha MOBEPXHOCTH. M3-3a
ATOr0 MOJIEKYJIBI BOJBI, B KOTOPBIX IOJIOKUTENBHBIE HO-HBI BOJOPOJa U OTPHULATEIbHBIE HOHBI
KHCJIOpOo/ia 00pa3yroT MEeKTPUUECKUI AUIOIb, IPUTATUBAIOTCS K CTEHKE MOPbl OTPHLIATEIbHBIMU
MOJIF0OCaMU, 00pa3ys CJIOW CHIIBHO CBSI3aHHOM BOJBL. IIpu 3TOM KaTHOHBI CMEIIAIOTCSI B CTOPOHY
KUAKOH (hazbl, HE Tepsis CBSI3U C KPUCTAJUIMUECKOH perieTkoi. K ci1oio cuiibHO CBS3aHHON BOJIbI
HNPUTATUBAIOTCS JPYTHUe MOJEKYIbl BOJbI, 00pa3ys CIOW PBIXJIO CBSI3aHHOH BOJIbI, B KOTOPOM
MOJIEKYJIBI COXPAHSIOT HEKOTOPYIO HOJBHKHOCTH. MOJEKYIBl BOABI IIPU 3TOM OPHUEHTHPYIOTCS
MOJIOKUTEIBHBIMA HOHAMU BHYTPb MOpPHI. [TOTOK XKUAKOCTH CIBUTaeT PHIXJIO CBSI3aHHYIO BOAY
KaK Lenoe Baoib nopbl. Ha BbIXose M3 MOpbl BOSHUKAET M30BITOK KaTUOHOB (ITOJIOKHUTEIbHBIN
3apsj), a Ha BXOJ€ - UX HEJOCTaTOK (OTpULATEeNbHBIN 3apsan). JBrkeHne B mopax JaMHUHApHOE,
KUAKOCTh - BS3Kasi, U CKOPOCTh IOTOKAa MakCHMajbHa IO OCH NOpPHI. JlnameTp mopsl JOJIKEH
MO3BOJIATh OOpa30BaHME PHIXJIO CBA3AHHOM BOJBI B 00JIACTH BBICOKHX CKOpocTeil motoka. Ilpu

MOCTOSIHHOM IOTOKE pa3fiesieHue 3apsi10B yCTOMUMBO, U MOJIE€ CYIECTBYET JOJIT0e BpeMsl.



[Tons nuddy3noHHO-a0COPOIIMOHHOTO  MPOUCXOKACHUS BO3HUKAIOT B BOJIOHACKHIIICHHON
MIOPUCTOM cpesie PU pa3AelIiCHUH 3apsA0B 3a CUET Pa3IMYHON MOJBMKHOCTH MOHOB JJICKTPOJIHUTA
Pa3JIMYHOrO 3HAKa U UX PA3JIMYHOTO B3aMMOJCHCTBUS C JBOMHBIM JJIEKTPUUYECKUM cioeM. [lpu
JIOKQJIbHOM M3MEHEHUHM MUHEepalu3aluu (KOHIEHTPAIMK 3JIEKTPOINTA) B KUIKOCTH HaYMHAETCS
npouecc aud@dy3un - BbIpaBHUBAHUA MUHEpAIM3alUU 3a CYET Iepe-pacrpeiesieHUus HOHOB.
KarnoHsl UMEIOT OOJBIIYIO MOABMKHOCTh, Y€M aHHWOHBI, TOITOMY MOKUAAIOT 00JIACTh BBICOKOU
MUHepalu3anun ObicTpee. B mopucroil cpene Ha AambHUX OT 3TOM 00JacTH KOHILAX IOP
oOpasyercst U30BITOK KaTHOHOB (IOJOKUTEIBHBIX 3apsJ/iOB), a BOJU3M Hee - M30BITOK aHHOHOB
(orpunatenpHBIX 3apsnoB). Kpome muddysun B cpene TPOUCXOAUT aacopOuust aHUOHOB,
KOTOPBIC TMPUTSATHBAIOTCS K JTBOMHOMY 3JIEKTpUYECKOMY CJIO0. [IJiss BO3HUKHOBEHHS TOJS B
CepeIuHE MOPHI JOKHO OBITh HEKOTOPOE MPOCTPAHCTBO, HE 3aHATOC CBA3AHHON BOJIOM.

[Tporpamma ZondSP2D mo3BosisieT pemiath NpsMyl0 W OOpaTHYIO 3aadd  MeEToja
€CTECTBEHHOT'O MOJIS.

[Ipu penreHny NpsIMOM 3aa4u  UCIOJB3YETCSI MAaTEMaTUICCKUH armapaT MeTo/1a KOHEUYHBIX
asieMeHTOB. [ToBeieHre 3IEeKTPUYECKOro MOTEHINANIA BHYTPH CPE/Ibl YIOBJICTBOPSICT YPAaBHEHUIO
Jlannaca. VictouHuKY TIOJISE MOTYT OBITH 3a/1aHbI B SIBHOM (popMe, HIIM KaK CKavyoOK MMOTeHIIMala Ha
IPaHULIe JIEKTPOHHOTO M HOHHOTO MTPOBOTHHUKA.

[Ipy 4YmcrneHHOM pemIeHUH NPSIMOW 3aJa4ydl MOJETh CpeIbl MpPEICTaBiseTcs HabopoMm
TPEYTOJIbHBIX SUYECK C Pa3IMIHBIMU YCIbHBIMU CONMPOTHBIICHUSAMHU. [loBeneHue moTeHIrana

BHYTPHU SYEHKH allIPOKCUMUPYETCs TMHEHHOM 0a3ucHOM QyHKIMEH.

(a+bx+cz)

N(x,2) = A

Jlnst pereHust oOpaTHOM 3a1aun (MHBEPCUM) HMCIONIB3YeTCsS METOJ HaUMEHBIINX KBaJpPaToOB

Herotona c perynspuzanuen.
(A"WTWA+ £CTC)Am = ATWT Af —CTCm

rac A - MaTpula 4YaCTHBIX MPOU3BOIHBIX U3MCPCHHBIX 3HAYEHUH 110 ImapaMeTpaM pas3pe3a

(Sxobman), C — crinaxkuBarommid omeparop, W — Marpuiia OTHOCHUTEIBHBIX IOTPENTHOCTEH



U3MEPEeHUi, M — BEKTOpP MCKOMBIX ITApaMeTPOB, i - PETYISIPU3NPYIONIHii mapametp, Af — BekTop
HEBSI30K MEXIY HAOIIOJEHHBIMU U PACCYMTAHHBIMH 3HAUYCHUSMHU.

[Ipu pa3paborke oOpaTHOW 3amadyu 0co0O€ BHHMAHHE YACICHO Y4YeTy alpuOpHOMN
uH(popMaluu (Beca OTAETbHBIX U3MEPEHU, AUANa30Hbl H3MEHEHHS TAPAMETPOB).

ZondSP2D wucmons3yet mpocToil ¥ MOHATHBIN GopMaT daiiia JaHHbIX.

[IporpaMMa MO3BOJNSIET UMIOPTUPOBATH U OTOOPAKATh PE3YNBTAThI MU3MEPEHHU APYyTrUMHU
METO/aMH, YTO CIIOCOOCTBYET, O0JIee KOMILIEKCHOMY MOJIXOAY K HHTEPIPETAIUH TaHHBIX.

IMporpamma ZondSP2D mnpexacraBiaser yaoOHBIA —ammapar I aBTOMATHYECKOH W
WHTEPAaKTUBHOW MHTEpIpETalliy JaHHBIX METOJa €CTECTBEHHOrOo IO, U MOXKET ObITh
ucnonp3oBaHa Ha IBM PC-coBMecTHMBIX NEpPCOHAJIBHBIX KOMIIBIOTEPaX C OIEpallMOHHON

cucremor Windows.

Ha4aJjio padoTsl ¢ mporpaMmmoi

s wavama pabotel ¢ mporpammoirt ZondSP2D HeoOxomumo co3aaTh Gai JaHHBIX
orpeJiesieHHOro (popmata, coneprkaliuii ”HPOPMALIMIO O OJTO0KEHUAX IEKTPOJIOB, TONorpaduu u
pe3yibTaThl U3MEPEHUH.

OO0bruHO OofMH (Al COAEPKUT AAHHBIE MO OAHOMY NPOQWI0 HAOMIOACHHHA. TeKCTOBbIC
Gaiinpl JaHHBIX, OpPraHM30BaHHBIE B (opmare mnporpammbel Z0NdSP2D, umerT paciimpeHue

*.SP2.

Zond data file [*.SP2] OTKpBITh (ailnt naHHBIX WK (aiia npoekTta popmara Zond.

[Toapo6HO popmar daiina qaHHBIX omKcaH B pazaesie Dopmar 0OCHOBHOTO (aiisia JaHHBIX.

B kauectBe AJIBTCPHATUBBI, MOKHO 3arpy3uTb HAHHBIC U3 ITPOU3BOJIBHOTO TCKCTOBOT'O (I)aﬁna

wn Tabauel excel ¢ momoniero onmuu: Import data from text/excel.

HacTpoiiku cTapToBOi MOAe/H

]

[Tocne cozmanus daiina qaHHBIX *.SP2 ero ciemyer 3arpy3uTh ¢ TOMOIIbIO KHOITKH =

COOTBETCTBYIOLIIETO €l myHkTa MeHro. Ilpu ycmemHoi 3arpys3ke aitia mosiBisercss AUajIor
HACTPOWKU CTapTOBOM MOJENM, B KOTOPOM IpeJjiaraeTcss BbIOpaTh MapaMeTphbl CeTH U yAeIbHOe

COIIPOTHBJIEHUE BMEILIAIOIIEH CcpeAbl. OTa MOJENb ONOPHOM MOJENBI0 CONPOTUBIECHUH IpU
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WHBEPCHH HMCTOYHHKOB €CTECTBEHHOTO MOJs. Tarke AHaior BhIOOpa MapaMeTpoB CETH MOXKHO
BBI3BAaTh Yepe3 TINlaBHOe MeHro nporpammbl Options/Mesh Constructor (ecmu Tpebyercs

M3MEHUTH IapaMEeTpPhbl CETH).

S|

Mezh nodes

Wertical nodes Harizantal nodes

Start height 0.5 P inirmum 0
b aximal depth 54.53 b asirum 242

| Lavers number 26 - [ Modes number 243

4k

|ncremental factor 1.10 Intermediate nodes |0

[v Regular mesh

Start resistivity a0

Apply Cancel

Puc. 1 Oxno auamora Mesh constructor, Bkiaaaka Settings

Oo6mnacte Vertical nodes comepuT oMy, MO3BOJSIONIME 3aaTh MapaMETPbl CETKH MOJIEIN
10 BEPTHKAIIH.

Start height — ycranaBaMBaeT TONIIMHY TIE€PBOrO CJIOsA. OTa BEIWYMHA JIOJDKHA
MPUOIU3UTENHHO COOTBETCTBOBATH JJIMHE STYCHKU U YJIOBIETBOPATh HEOOXOAMMOU pa3pelarolie
CIIOCOOHOCTH.

Maximal depth — ykaspiBaer riyOuHy HmxHero cios. Creayer UMeTh B BHIY, YTO
MaKCHMaJlbHasl TJIyOMHA HE JOJDKHA OBITh CIUIIKOM BEJIMKA, NMPHUMEPHO OJHA TPEThsS UIMHBI
npodus.

Layers number — ycraHaBiIMBaeT KOJUYECTBO CII0EB MOJeu. OOBIYHO /ISl OIIMCAHMST MOJICIH
nocratoyno 12-20 cioeB. HexxenatenbHO 3a1aBaTh OONBIINE 3HAYCHUS ITOTO IMapaMeTpa, T.K. 3TO

IIOHU3HUT CKOPOCTH BEIUHCIIEHHUH.



Incremental factor — ycranaBnuBaeT COOTHOLIEHHE MEXIY TOJIIMHON CMEXKHBIX CIIOCB.
3Ha4YeHHUs ITOTO MapaMeTpa oOBIYHO BRIOMPAIOT B IMana3oHe ot 1 1o 2.

Ob6nacts Horizontal nodes coumepxuT ONIMK TO3BOJSIOIIME 337aTh I[apaMeTPbl
TOPU30HTAILHON CETKH MOJIEIIH.

Minimum — yka3siBaeT MUHHMAIIbHYIO KOOPAUHATY MPOQHIIS H3MEPECHH.

Maximum — yka3bIBaeT MaKCUMAaJIbHYIO KOOPIMHATY MPOGUIIs H3MEPECHUIA.

Intermediate nodes — ycraHaBiIMBaeT KOJMYECTBO JIOTOJHHUTEIBHBIX Y3JI0B MEKIY
YHUKAJIbHBIMH [OJIOKSHUSIMHU JIEKTPOoI0B Ha mpoduite (0 - 4).

Nodes number — ecnu omnius BKIFOYEHA, IOCTPOCHUE CETH MPOU3BOJHUTCS C PABHOMEPHBIM
(0 TOPW3OHTAIHM) IIaroM, OT 3HadeHus mnoias Minimum x 3Hadenuto moss Maximum.
KomuuectBo y370B 3amaercst B noie Nodes number. DTy omnmuro cienyeT BKIIOYATh B Clydae
HEPETYJISIPHOU CETH U3MEPEHUN.

Regular mesh — Bkirodaer anroputT™ MOCTPOCHHS TOPHU3OHTAIBHOH CETH, MPU KOTOPOM
JIOTIOJTHUTEIIbHBIC Y3JIbl BBIOMPAIOTCS M3 YCJIOBUS PAaBHOMEPHOCTH pa3zOueHus. OMIHUI0 ClexyeT
BKJIIOYATh B CJIy4ac CHJIBHO Pa3IMYAIONIMXCSl PACCTOSIHUN MEXIy COCEJIHHUMH JJIEKTpoaamMu (3TO
MOJIOKUTEIIBHO OTPakKaeTcsi Ha PELICHUHU NpsMOil u oOpaTHO# 3amaum). [lpm Haxatum npaBoii
KHOIIKOM MBI HA TaHelu ¢ Haanuchio Regular mesh MoxxHO yka3arh mar pa3oueHuHs sueek 1o
ocu X, ecau He BkiaroueHa onmusa Nodes number.

Start resistivity — ycranaBiMBaeT yaelbHOE CONMPOTHBICHHE CTapTOBOWM Mojenu. [locie
CO3/1aHHsl CTapTOBOW MOJEINH, JKeNaTelIbHO 3arpy3uTh MOJEIb CONMPOTUBICHHUN U3 daitna mod2d
(mampuMmep, noMy4eHHOIt B mporpamme ZondRes2D).

Bxiagka Preview mo3BossieT mocMOTpeTh, KakKiuM 00pa3oM OyAeT BBITJIAAETh ceTh (0e3 yuera

penbeda).
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Puc. 2 Oxno auajiora Mesh constructor, Bkiaaka Preview

IlaHeJb HHCTPYMEHTOB IJIABHOI0 OKHA MPOrpPaMMBbl

[TaHens MHCTPYMEHTOB CIYXHUT I OBICTPOTO BBI30Ba HamOOJIee YacTO HCIOIB3YEMBIX B

nporpamme ¢yHkiuil. OHa CONEpPKUT cienyromue (QyHKINOHATIbHbIE KHOIKU (CJIEBA - HAIPaBo):

= | OTKpBITH (baii JaHHBIX MM IPOEKTA.

[ | BbI3Barh qnanor COXpaHeHHUs JAHHBIX HIIH IPOCKTA.

“% | BeI3BaTh 1Manor HACTPOUWKH IapaMETPOB HHBEPCHUU.

My | 3amycTuTh TpOLEXYPY HWHBEPCUM WIIM  OCTaHOBUTH (TIPU  TIOBTOPHOM
Ha)XaTun).

G 3anmyCcTUTh CTAaTUCTUYECKUN AJITOPUTM INOMCKAa MCTOYHHKOB E€CTECTBEHHOI'O
MoJis B 33JJaHHOM Da3pe3e COMPOTUBIEHUH (COMPOTUBICHUS YUUTHIBAIOTCS
npu pacuere). VICTOUHUKHM B JTaHHOM Ciyd4ae, MpelCTaBiIeHbl JABYMEPHBIMU
IPOTSDKEHHBIMH ~ O0BEKTaMU  MPOU3BOJIBHOM TE€OMETpUH, C JIMHEWHBIM
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W3MEHEHHEM CKadyKa TOTEHIMala BJOJIb OO0BEKTa. DTy 3amady yAoOHO
HCITIOJIL30BaTh JUIST MOJEIMPOBAHUS roJieit OKHCJIUTENLHO-
BOCCTAHOBUTEIHLHON ITPUPOIBI.

[Ipu Ha)kaTuW MpaBON KHOIIKU MBIIIIH, TOSBIISICTCS BCILIBIBAIOIIEE MEHIO CO
CJIEIYIOIIMMHU HaCTPOMKAMU:

Num  of objects:  KommdectBO ~ 0OBEKTOB  KOTOphIM  OyJer
anMpPOKCUMHUPOBATHCS HAOIIOACHHOE TTOJIE.

“+” on top: maHHas oOMNIMSA YKAa3bIBA€T, YTO IOJOXKHUTEIbHBIC 3apsijibl
JOJDKHBI PACIoiaraThCsi HA BEPXHEM MOJI0ce 00BEKTa.

Remove results: ynanuts 00beKTHI U3 pa3pesa.

Pexxum 6109HO¥ (CETOYHOM ) MOJICIH 3aaHusl COMPOTUBIICHUH (110 1poOHEe).

PexxuM monuroHanpHOM MOJENW 3aJaHUs MOJEIH CONPOTHBJIECHUA U

ncrounnkoB EIT (mogpobuee).

B |8

MeH10 (pyHKIMI ITIABHOT0 OKHA MPOrPaMMbI

Hmxe NEPCUUCIICHBI HAa3BaAHW ITYHKTOB MCHIO U UX HA3HAYCHUC!

File/Open file OTKpBITH (aiii JaHHBIX WU TPOEKTA.

File/lmport data from text/excel WmnoptupoBats  nmanHsle  EIl w3 mpoM3BOJIEHOTO
(MHOTOKOJIOHOYHOTO) TeCTOBOTO (haiiyia (WU TaOIUIIBI
Excel). Tlomp3oBatento HEOOXOAMMO 3a[1aTh Ha3BaHHS

CTOJIOIIOB B IEPBOM PsiAY TaOJIUIIBL.

File/Save file BEI3BaTh qUalior COXpaHEeHHS TAHHBIX FITH TIPOESKTA.

File/Edit file OTKpBITh, WCHOJB3YEMBI TMporpamMMoi (aill TaHHBIX, B

penaktope Notepad.

File/Print preview BBI3BaTh qUAIIOT TTeYaTH TJIABHOTO OKHA IMPOTPaMM.

File/Recent [To3BoyiieT OTKPBITH OJWMH W3 HENABHO HCIOIb3yEeMbIX
daiinos.

File/Exit Bbixo1 13 mporpaMmsl.

Options/Project information [MTokasaTh WK peAakTUPOBATH HHPOPMAIUIO O 3arPyKESHHOM
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IIPOEKTE.

Options/Mesh constructor

BeI3BaTh [Manor HAacTPOMKUM CETH CTapTOBOM MOZCIIH

moapoOHee).

Options/Program setup

Be3Bate  mumaior

noapoOHee).

HACTPOMKM MapaMeTpoOB  HMHBEPCUU

Options/3D fence diagram

00BEMHOI

EII.

Br13BaTh Auajor IMpoOCMOTpa MOACIn

COHpOTI/IBHeHI/Iﬁ n HCTOYHHKOB PaGotaer C

IUTOMIATHBIMH JaHHBIMH (I10/IpO0OHEe).

Options/Geological editor Bei3Bath OKHO re0JIOTHYECKOM UHTEPIIPETAIU
reOdIICKTPHYECKOTO paspesa (1mopoduee).
Options/Borehole/Create/Edit JloGaButh  (pemakTUpOBaTh)  CKBaKUHHBIC  JAHHBIE

borehole data

(TUTONIOTMYECKHUE KOJIOHKU WIIM KapOTaKHBIC TUATPAMMBI).

BbI3pIBaeT guanior co3maHWs CKBOKWHHOW WH(OpMAIUN

(moapobHee).

Options/Borehole/Load borehole
data

OTKpBITh U TOKa3aTh (aill ¢ KapOTKHBIMU JAHHBIMHU U
JUTOJIOTUYECKIMH KOJIOHKaMH, a Takxke Qaibel hopmara

mod1d (chaiinel 0JJHOMEPHBIX MOJIEIICH).

Options/Borehole/Remove Ynaanute M3 TPOEKTa  KApOTaXHbIE  JIaHHBIE U
boreholes JIMTOJIOTMYECKUE KOJIOHKH.
Options/Borehole/Set column | 3agaTth  WIMPHHY  JIMTOJOTHYECKOW  KOJNOHKH  IPU

width u300pakeHMM Ha paspe3e (B NPOIEHTAX OT JUIHHBI
npodus).
Options/Import/Export/ 3arpy3uTh MOJB30BATEIbCKYIO MOJUIOKKY, CIEIYIOMINX

Background/Load background

dopmatos: bmp, png, sgy, sec. dopMaT sec BHYTpPEHHHIA
dopmar Zond, comepXHT H300paKEHUE € KOOPJAMHATHI

YTJIOB.

Options/Import/Export/

Background/Remove background

VY nanuts MMOUIOKKY U3 IMIPOCKTA.

Options/Import/Export/
Background/Change sizes

Ota OIuA ITO3BOJIACT U3MCHHUTH pPAasMEpPbl U IMOJIOXKCHUC

MOJTb30BaTEIIHCKOM MNOMJIOKKHM B  PCKUME  PCAJIBHOTIO

BPEMEHH.

Options/Import/Export/

CoxpaHuTh U300pakeHNE TMOIOKKH B (paityie rpaduaeckoro
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Background/Save background

¢dopmara.

Options/Import/Export/Load
MOD1D/2D file

daiinet MOD1(2)D mnpejactaBisioT BHYTPEHHUH Qopmar
Zond. OHM TO3BOJSIOT OOMEHHUBATHCS MOJICISAMH MEXITY
nporpaMMaMi WM TpoeKkTamu. VIMIOpTHpOBaHHAs MOJIENb
OyzmeT BCTpOEHA B TEKYINYH. DTa OMIUS OYCHb BaKHA B
JAHHOM TporpaMMe, TaK KaK I[O3BOJSIET OIEPATUBHO
3arpy3uTh MOJICNIb COMPOTUBIICHUHA W3 JAPYTHX HPOTPaMM,
MIO3BOJISFOIIHX

napametp(zondres2d/zondmt1(2)d/zondipld/zondtem1(2)d).

HUHBCPTUPOBATH 9TOT

Hcnonb30BaHue 3TOM OINIMKU KpAalHE PEKOMEHAYETCS MEPEN

Ha4vaJIOM UHTCPIIPCTALINU.

Options/Import/Export/
Save MOD2D file

CoxpaHuTh TEKYIIYI0O MOJENb COINPOTUBIEHHUI B (hopmare

Zond MOD2D

Options/Import/Export/

Export model to geosoft

DKCIOPTUPOBATH TEKYLIYIO MoJiesb B popmat GeoSoft.

Options/Import/Export/
Export model to SEG-Y

DKCIOPTUPOBATH TEKYIIYIO Mojienb B hopmat SEG-Y.

Options/Import/Export/

Direct drawing to surfer

HOCTpOI/ITB MOACIb COHpOTI/IBJICHI/Iﬁ n

TEKYIIYIO
pacnpeneneHue ucToyHukoB B Surfer. Moryt ObITh
npoOJeMbl, €ClM YCTaHOBJeHbI 2 Bepcuu Surfer wim He

YCTaHOBJIEHBI OMOIMOTEKH OOMEHA.

Options/Extra/ Bb13BaTh AManor HacTpOMKM mapamMeTpoB rpaduyeckoro
Bitmap output settings U300paskeHMs] MOJICIH TTPU dKCTopTe (TToapolHee).
Options/Extra/ VYCTaHOBUTH paBHbIE MaciiTaObl ISl BEPTHKAIBHON |
X=Z 1:1 scale TOPU3OHTAITLHOM OCEH MOJIEeIH.

Potential's isolines

B pexumMe boundary-redox (OKHCITUTENBHO-

BOCCTaHOBI/ITeJ'II)HOM) CTPOUT HU3O0JIMHHUH TIOTCHIHAJIA

MOBEPX TEKYILEW MOJIEIIH.

Graphic of potential

B OonpmmHCcTBE cnydaeB Oosiee yIOOHO OMEpUPOBATH
JaHHBIMU TpaJHeHTa-noTeHMana. Ho wuHorma OombInoe
KOJIMYECTBO TMKOB Ha Tpaduke, 3aTpydHSET  €ro

BU3YalbHYIO HMHTEpIpeTanuioo. B 3Tux ciydasx ciuemyer
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MEPEeKIIIOUNTLC B pekuM rpaduka moreHiumana. Crenyer
OTMETUTh, 4YTO €CIU JaHHble HUMIOPTUPOBAHBI W3
nporpammbl ZondRes2D u nuHMM MN nepekpbIBaloT Apyr-

Jpyra, TO TaKOM MepecdyeT MOXKET ObITh ClIerKa HEKOPPEKTEH.

Convert dip to pole

Ecii TOMCK HCTOYHHUKOB MPOBOMMICS JUISL 3JIEMEHTOB
nunoibHo# ctpyktypsl (dipole-X, dipole-Z, Volume vector),
TO WX MOXKHO MEPECYMTaTh U IOCTPOUTH B BHJE paspesa

3¢ (PEKTUBHBIX TOJIOCOB.

Buffer/Model 1,2...5

Bydep mo3BonseT XpaHUTh 1O TMATH MOAETECH YIEIbHBIX

COITPOTHUBJICHUIA.
Help/About O mporpamme.
Help/ Manual [Toka3aTh HHCTPYKIHIO K IPOTPaMMe

Help/Check for updates

[TpoBepuTh HATMYKE OOHOBIICHHIA.

Help/Show news

[TokasbeiBaTh aHOHCHI HOBOcTel Zond Software

Help/Send message to us

OtmpaButh  cooOmieHue  pazpadorunkam. CooOieHue

JOJDKHO OBITH HAOPAHO TPAHCIUTOM.

HpI/I nepexoac B OKHO ITOJIUMTIOHAJIIBHOI'O MOACIIUPOBAHUA (KHOHKa [ manenu HUHCTPYMCHTOB

T'JIaBHOI'O OKHa HpOFpaMMI)I) CTAHOBATCA JOCTYIIHBIMHU CJICAYIOIIKUC O MCHIO!

Modeling /
Mesh to polygon

[TpucBouTh 3HA4YEHUs COIIPOTHBIICHUH TIOJTUTOHAM
ABTOMATHYECKH. D10 3HayeHue OyneT paBHO CpelHEMY
3HAUYEHHUIO BCEX MOMAMAIIINX SUeeK (CETOYHOU MOJIENN) MOICIIN
BHYTpH niosurona. B peskume Use mesh resistivity ato npornenypa

HUKAK HC CKaKCTCA HAa PE3YyJIbTaTaX pacuCTOB.

Modeling /
Polygon to mesh

BCTpOI/ITB MMOJIMTOHAJIBHYIO MOJCJIb B CETOUYHYTO (HaHpI/IMep, CCJIn

MO/JIe€]Ib COIPOTUBJICHUI HEU3BECTHA).

Modeling / Save polygons

CoxpaHUTh MOJUTOHBI B TEKCTOBOM (haitI.

Modeling / Load polygons

3any31/ITB IIOJIMTOHBI U3 TCKCTOBOI'O (I)afma.

Modeling / VY 1anuTh 3aJaHHbIE MOJ30BATEIEM MTOJUTOHBI.
Remove all polygons
Modeling / [Ipy HaTUMUUU MOJENM CONPOTHBIEHUH, HMMIIOPTUPOBAHHOM
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Use mesh resistivity

HalpuMep U3 Pe3yJbTaToOB IJIEKTPOTOMOrpaduu, O4eHb yIO0OHO
UCIOJIBb30BaTh 3TOT peXuM. Ilpm 3TOM BMECTO 3aJaHHBIX
3HAYEHUH CONPOTUBIICHUI MOJUIOHOB HCIOJb3YETCsl 3HAYCHUs

CETOYHOU MOJEIH.

Modeling /
Colors

VcraHaBinBaeT, KAKUM 00pa3oM Ha3HAYAIOTCS [[BETA ITOJIUTOHOB.
3unauenne ColorScale — 1uBer mnomurona BeIOMpaeTcs B
COOTBETCTBHUH C €r0 COMPOTUBICHHEM Ha IIBETOBOM IIKAJIE.
3HaveHue Transparent — mpo3payHble MOJUTOHBL. JTOT BapHUaHT
OYeHb YIOOCH MPH HATMYMU MOJEIU COMPOTUBIICHUH, B PEIKUME
Use mesh resistivity.

3nauenue UsSer — rpaduyeckue mapameTpbl MOJUIOHA 33Jal0TCs
HOJIb30BaTeNeM (711 HACTPOMKHM MOJHUIOHA HEOOXOMMa JBAYKIbI

HIEJKHYTh HA HEM MBILIBIO).
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PenaktupoBanue Mmoaeun

B mporpamme ZondSP2D st pemakTHpOBaHHS MOIEIH IPEAYCMOTPEHBI JBa 0a30BbIii

pexumMa:

- bnoxoeswiii pesxcum (cemounvlii) i MpeAHa3HayeH I peAaKTUPOBAHUS HEMOCPEICTBEHHO
siYeeK MoJIeNn (KaK IMIMPHHBI WIN TOJIIMHBI BEIOPAHHOTO psijia sSYeeK, TaK U CBOMCTB siueek). [Ipu
pabote B OJIOKOBOM PEKUME CYIIECTBYET TaK)KE BO3MOYKHOCTh PEIAKTUPOBAHHS TE€OMETPHUHU CETH,
coznmanHou B quaniore Options / Mesh constructor;

- [lonuconanvnvii B8 mpenHasHaueH Ui 3aJaHUS CPEIbl, COCTOSIIEH M3 Habopa CBSA3aHHBIX
WJIH HE CBS3aHHBIX JIPYT C IPYTOM Tell.

Heo6x01uMo 0TMETUTb, YTO B JIFOOOM PEXUME CO3JIaHMS MOJCIH JIOCTYITHBI CPEIICTBA PaOOTHI
C ampuopHOW WHQOpMALUEH: 3arpy3ka JaHHBIX OYpeHHs M KapoTaxa, IMOJUIOKKH B BHUJIC

pacTpoBOro U300paXKEHMUs, MOJICIICH U3 IPYTUX Iporpamm nakera Zond. .

Pabora ¢ 0,10k0BOHM (CETOYHOM) MOIEJIbIO

Penaktop OJ0KOBOWM MOAENM CIYKUT AJS HU3MEHEHHsI CONPOTUBIEHUI OTIENBHBIX SYEEK
MOJIEIM WIM TPYII siYeeK C MOMOIIbi0 MblK. PabGora ¢ suelikamMM MOJENIM CXOJHA C
PEIAKTUPOBAHUEM PACTPOBOrO H300pakeHUs B rpaduueckux pemaxropax. Ilpu nepemenieHuu
Kypcopa B 00jacTd MOJEIM Ha HWXKHEHW IaHeNu cTaryca TIJIaBHOTO OKHAa IPOrpaMMbl
0TOOpaXkaroTCsl KOOPAMHATBHI M IMapaMeTpbl aKTUBHOM sS4YEMKH, B KOTOPOH HaXOAUTCS Kypcop.
AKTHBHas B JaHHBIII MOMEHT S4€ilKa OKpyKeHa IPSIMOYIOJBHMKOM — KypcopoM. Belnenennas
siyeiika OTMEYAETCsl KparoM U3 OesbIX.

s paGoThl ¢ GIOKOBOM MOJENBIO B MpOrpaMMe CYLIECTBYIOT JIBa HaOOpa WHCTPYMEHTOB:
KOHTEKCTHOE MEHIO (BBI3BIBAETCSI HAXKATHEM IPAaBOM KHONKH MBIIIK B 00JACTU pelaKTUPOBAHMS
MO/IE€IN ), BBIHOCHAsI MTaHeJIb UHCTPYMEHTOB U LIBETOBas 1IKajga. OYHKIMM KOHTEKCTHOIO MEHIO U

BBIHOCHOM MMaHENIM MHCTPYMEHTOB B 3HAYUTEJILHOM CTETICHU TyOIUPYIOT IPYT ApyTra:

Konmexcmnoe | Model
Onyus
MeHI0 tools
9 Zoom, M3MEHEeHHE MaciTada 0TOOpaKeHHS MOJICITH.
Cell to cursor Hcnonp30BaTh mapaMeTp aKTUBHON SYCHKH B Ka4eCTBE TEKYIIETO
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value

3Ha4YCHU.

Edit mode g BKITI04UTh peXKUM peakTUPOBAHUSL.

Selection\Free Beigenute HaOop syeek B mpejenax o0JIaCTH PENAKTHPOBAHHS C

form selection - nmoMouibio  Mbeimd. OO0IacTh MMEET 3aJaHHbIC I0JIB30BaTElIEM
-

I'paHULBI. ITOT Ke HHCTPYMEHT MOKHO UCII0JIB30BAaTh, 3aKHMAast

Ha KJaBuarype kHonky C.

Selection\
Rectangular

selection

Boiienute Habop sdeek B Mpeaenax OONAaCTH PEJaKTHPOBAHUS C

IIOMOLUIBI0 MbIIIK. O0JIacTh UMEET NPSAMOYTOJIbHBIM BUI.

Boigenutes Habop siueek B mpezeniax 00JacTH pelaKTHPOBAHUS C

IIOMOIIBIO MBIIIH. O06nacTb UMEET IUTUITHYSCKHUI BH.

Selection\Magic

Breigenuts Ha60p AYECK B IIpeCaciiax obnactu PCAAKTUPOBAHUA C

wand NOMOIIBIO MBIIIK. BBIACIAIOTCS aKTUBHAs sYCKa M SUCHKH
5 CMEXHBIC C HEI0, MapaMeTpbl KOTOPBIX OJIM3KH K €€ Mapamerpy.
j Crenenp 01M30CTH 3a/aeTcsi B JMAlOre HACTPOMKU IapamMeTpoB
MOZIENU. ITOT Ke MHCTPYMEHT MOKHO HMCIIOJIb30BaTh, 3a:KUMAast
Ha KJIaBHaType KHONKY X.
Selection\ VY 1aauTh BbIJICIICHUE.
Remove L
selection
Mesh Jlo0aBUTh HOBYIO BEPTHKAJIbHYIO MM TOPH3OHTAIBHYIO TPAHUILY.
options\Add @ HoBasi rpaHuia mosiBIsSETCS NMPH HAKATUU MBI B BBIOPAHHOM
column /row MecTe.
Mesh VYnanmuth BBIOPAaHHYIO BEPTUKAIBHYIO WM TOPU30HTAIBHYIO
options\Remove @ TpaHHUILy.
column /row
Mesh V3MEeHNTH TONIIUHY Psi/ia UM KOJIOHKU C TOMOIIBEO MBIIIH.
options\Resize | [
column /row
Clear model O4HCTHTH MOJIETh MOJHOCTBIO. YOpaTh BCe BhIACICHUS 00acTeil u

BCPHYTHCA K OJHOPOAHOMY MHNOJYHNPOCTPAHCTBY C (I)I/I3I/I‘-ICCKI/IMI/I

CBOﬁCTBaMH, YKa3aHHbIMU IIPpU CO3JaHUU CTapTOBOﬁ MOICIN B
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«Mesh constructory.

CrpaBa oT 00JaCTH PEAAKTUPOBAHUS MOJEIM HAXOIUTCS I[BETOBAas LIKaJa, CBA3bIBAIOIIAs
3Ha4YeHUEe IBeTa CO 3HadeHHeM conpoTusieHus. [l BblOOpa TEKyIIero 3HA4YEHUs CIEHyeT
HIETKHYTH 10 IIKaje JeBOW KHOMKOW MBI, IIPH 3TOM 3HAUYE€HUE M300pakaeTcs HUXKE I[BETOBOM
mKanel. MI3MeHeHHne 3Ha4YeHMs napaMmeTpa SYEHKU MPOU3BOAUTCS C IOMOIIBI0 MBIIIM: Ha)kaTue
JIEBOM KHOIIKM MBIIIIH 110 SYEHKE MEHSET €€ apaMeTp Ha TeKYLIHUH.

Jlig omepaTMBHOIO CO3JAaHMsI MOJAEIU B IIPOrpaMMe INPEAYyCMOTPEHO HECKOJIbKO PEXHMOB
BBIJICJICHUS STYEEK: MPSIMOYTOJILHUKOM, B BUJIE JUTUIICA, CBOOOIHOM (POPMBI U TIO ONPEACTICHHOMY
3HAQYCHMIO IIapameTpa. DBpI3BaTh COOTBETCTBYIOIME OIIMU BO3MOYKHO U3 KOHTEKCTHOIO MEHIO
IPU HAKATUU NPABOW KHONKU MBIIIM B 00JacTH peJakTHpoBaHus Mojenu. Eciau HekoTopas
o0yacTh pa3pes3a BbIIENEHA, TO Ha)KaTUE JIEBOW KHOIKM MBIIIM B JIF0OOE€ MECTO BbIJICIEHHON
o0JlacTu 3a/1aeT BCeM siueiikaM 00J1acTH TEeKyIllee 3HaYeHUe apaMeTpa.

VBenuyenne  Macmraba  OTOOpaXKEHHMs WM HEPEMEIEHUE  OTICIIBHOIO  y4acTKa
ocyuiecTBisiercss B pexume Z00m&Scroll (BkimovaeTcsi B KOHTEKCTHOM MEHIO HACTPOUKHU

mapaMeTpOB MOJICIIH Ha)KaTHeM IPpaBoOi KHOIKHK Bo3je Haamucu Resistivity block-section B okne

1
MO,I[eJ'II/I) WM TI0CJIE HAXKATHsI KHOIIKU <~

nanenu Model tools. [lyig BeiaeneHus: yyacTka, KOTOPBIN
HEOOXO/MMO YBEJIWYHTh, KypCOp MBIIIM TEPEMENIacTCs BHHU3 M BIPABO C HAXaTOH JIEBOM
KHOTKOMW. /{7151 BO3BpamieHus K MepBOHAYIbHOMY MaclITaly, MPOU3BOIATCS TE K€ JEHCTBHSA, HO
MBIIIb IBUKETCS] BBEPX U BIICBO.

Haxatne neBoil kHomku Mblmu npu HaxaroM SHIFT mo sueiike wnm rpynme sdeek
yBenu4nBaeT ee napamerp. Haxarue npaBoit kHonku Mbiu npu HaxkatoM SHIFT o sigeiike nmu
TpyIIIe si9eeK yMEHBIIaeT ee mapamerp. [IpoleHT Ha KOTOPhId M3MEHSEeTCs 3HAYCHUE 3a/1aeTCs B

JHUajiore HaCTpOI\/'IKI/I napamMeTpoB MOACIIN. Ecnmu axkTuBHas sueiika MPUHATJICIKHUT BBIACIICHHUIO, TO

BCC BBIIICOIMUCAHHBIC OIICPpAlUU MMPEMCHAOTCA KO BCEMY BBIICIICHUIO. I[aHHafI OITMA pa60TaeT,

KOTJIa aKTHBHA TIPU BKJIFOUEHHON OIIUH EI (Edit mode).

Haxarue kaHonku Mpimu npu Haxkarom CTRL mo3BossieT nepemecTuTh BbIIEICHHHBIA HAaOOp
sYeeK B Mpejienax 00JIacTH pelakKTUPOBAHMS ¢ IOMOIIBIO MBIIIH. [Ipy nepemenieHnn BbIIeNeHus C
Ha)KaTOM JIEBOM KHOIIKOW MBIIIM COAEPKUMOE BBIJCIICHHBIX SYEEK KOIUPYETCS B HOBOE MECTO.
[Ipn nepemenieHny BBIIEIEHUS C HAXATOW MPaBOW KHOMKOM MBIIIN COAECPKUMOE BBIIEIEHHBIX

AYCCK BBIPE3ACTCA U KOIIMPYETCA B HOBOC MECTO.
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HpI/I HaXaTuu HpaBOfI KHOIIKOM MBIIIH B Pa3HBIX obnacTax MOACIIN MOABJIAIOTCSI KOHTCKCTHBIC

MCHIO CO CICAYIOIMMHA ONIHAMU

Bepxusis  o0racTs,
okoio  «Resistivity
section»

Display model mesh

YKaBBIBaCT, HY>KHO JIK I/1306pa)l(aTb CCTh.

Display objects | Yka3piBaeT, HYXHO JIM H300pakaTb TPaAHUILY
border 00BeKTa.
Setup Be3BaTe  quanor  HAaCTpOMKH  [apaMeTpoB

MOJIeJIU [oApoOHEe.

Display color bar

yKa?»BIBaCT, HYXHO JIK I/I306pa)KaTb IBCTOBYIO

HIKaIYy.

Zoom&Scroll
CTRL+A

BKII0YNTE peXXUM YBEIIMYEHUS U IPOKPYTKH.

Print preview

Pacnieuarath MOJEINb.

[[BeToBas mikana

Setup BbeI3BaTh  auanor  HacTPOWKM  IapaMeTpoB
MOJIEIIH.

Set range Bpyunyro  omnpenenuts = MUHHMMalIbHOE U
MAaKCUMAaJIbHOE 3HAYEHUS [IBETOBOM IIKAJIBI.

Automatic ABTOMaTHYECKHU OINpPEAEIUTh MHUHHMAJIBHOE U
MaKCUMaJIbHOE 3HAYECHUS [[BETOBOM ILIKAJIBI.

Log scale YcraHoBuTh JorapuMuyeckuii Macmrad s

I[{BETOBOU IIKAIGI.

Colors as histogram

YcraHoBUTH oBETa Ha OCHOBAaHHUH

pacnpeaciiCHud COHpOTI/IBJ'IeHI/Iﬁ AYCCK MOICIIN.

Smooth image

Pexum oToOpaskeHuss MOJeNU HENpepbIBHON

rpaJMeHTHON manuTpoi (smooth section).

Ob6nactp pa3pesa

KonTekcTtHoe MeHIO

paboThI ¢ MOJEINBIO

Onmucano B pazmene «Pabora c O1I0KOBOIA

MO/IeJIbIOY (II0IpoOHEE).

BeprukanbHas och

Set maximum

VY CcTaHOBUTH 3HAUYCHHE FHY6I/IHI)I HHWXXHETO CJIOA.

Redivide

YcTaHOBUTH OANHAKOBYIO TOJIIIUHY CJIOCB IJIA

BCEX CJI0CB MOICIIN (B JaHHOM MaCI_HTa6C).
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Thick mesh YaanuTh KaxIblii BTOPOH y3eln BepTUKAIbHOMN

CCTKHU.

Thin mesh Jlo6GaBuThH IIPOMEKYTOUHBIE Y3IIBI B

BEPTUKAIBbHYIO CETKY.

Set maximum Y CTaHOBUTH 3HaYECHUE TITYOUHBI HUYKHETO CIIOSL.
I'opuzonransHast och | Redivide VY CTaHOBHUTh OJWHAKOBYIO IHIMPHHY IS STUECK,
PacoI0KEHHBIX MEX Ty YHUKAJIbHBIMH

MMOJIOKCHHUAMUA TOYCK UBMCPCHUA.

Thick mesh Yanute Kaxaplii BTOPOH y3el rOpu30HTAIBHON
ceTkH (eCii B JAHHOM Y3Jie HE paciojoXeHa

TOYKA U3MEPEHUs).

Thin mesh Jo6aButhb POMEKYTOUHBIC Y3IIBI B

TOPU30HTAIIBHYIO CETKY.

Peskumbl 0TOOpaKeHUs CETOYHON MOIeTH

Cerounyto (077049HYI0) MOJICIIb MOXKHO OTOOpakath B Buie stueek (Block section), B Buje B
rpagueHTHON mamuTpbl (Smooth image) wu B BuAe Koumyphoz2o paspe3a. PexuM KOHTYpPOB

YCTaHaBJIMBACTCS B JUAIOTe HACTPOWKW MOJEH, OTKIrouYeHueM ommuu Continuous (Bkiaaka

Colors).

20




Resistivity section on

mnnmEET R
NN
EEdEEEEEEEE EENEEEENE fep—
40 llllllllllll n L] -

N
N
AN
|
|
|
|

Resistivity section

L LAl
140 |y ottt !

IS e T T o o O 1 O 1 4 - O PO
||||||||||||||1||||
LLLLLL) ;)
bbb L L ULl g s

240 260 280 300 320 340 360 380 400 420 440

Resistivity section

140 ""'llwI””””I

IIIIIIIIIIIIIIIIIIIIIIIIII||||||||||||||
'
IIIIIIIIIIIII||I|||u||||||||||

Puc. 3 BapuanTsl pado4ero 0KkHa NporpaMMsbl B pa3sHbIX Pe:KMMAax BU3yaJan3auuu Moaesu. ['ne

A - pexum Block section, B — pesxum Smooth image , C — pexxum konmypnozo paspesa

IMoauronajabHoeE MOAC/IMPOBAHHUC

Bo mHOTEX cuTyanusx Ooyiee PaKTUYHBIM SIBIISIETCS 3a/laHUE MOJETH B BUE HaOOpa Tel ¢
NOJMTOHABHBIM ~ ceueHreM. B ZondSP2D  Takyio BO3MOXHOCTh TPEIOCTABISCT PEKUAM
MOJIUTOHAJIBHOTO MojienupoBaHus. Ilepexon B pexuM ocyliecTBIseTcs HakaTheM KHonku [EH,
IIocJIe KOTOPOH B JIEBOM BEPXHEM YIUIy dKpaHa MOSBISAETCS MaHEIb MHCTPYMEHTOB /ISl CO3/1aHuUs
NOJUTOHATBHON Mojenu. Ecnm B paMkax TEKyLIero MIpOEKTa IOJIMTOHAIbHAs MOJENb YXKe
co3JlaBajlach, OHa Oy/eT MoKa3aHa B OKHE Mojenu. [loauroHanbHbIl pexxuM TakkKe HECEeT OYEHb

Ba’XKHYHO (1)YHKI_II/IIO OrpaHH4YCHUA o0actu CYHICCTBOBAHUA HCTOYHHUKOB JJICKTPUYCCKOI'O IIOJIA.
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Taxke, TOIBKO B 3TOM PEXHME BO3MOXKHO MOJACITHPOBAHHS €CTECTBEHHOTO MOJISI OKHCIUTEIEHO
BOCCTaHOBHTENILHOM npupoabl (boundary-redox).
Co3nanue noiauroHanbHeIx Mojenei B ZondSP2D cxoiHo ¢ mporeccoM co3aHus TOJIUTOHOB

B BEKTOPHBIX Ipah)uuecKuX pelakTopax.

PexuM NOTMrOHAIBHOTO MOJEIMPOBAHUS MO3BOJISICT OMKCHIBATH KaK OTICIBHBIC IOJUTOHBI
(Tena) B OJJHOPOTHOM BMEIIAIOIICH Cpelie, TaK U CUCTEMY CBSI3aHHBIX JIPYT C JPYI'OM HOJHMIOHOB
(tem). Jnst co3maHus TONMIOHA M €ro PEAAKTHPOBAHUS HYXHO BBIOpaTh HEOOXOIMMBIN
WHCTPYMEHT U3 MaHEJId HHCTPYMEHTOB MOJIMTOHAILHOTO MOJICIIMPOBAHUSI.

Crnemyer OTMETUTh, YTO OCHOBHAS 3a/1a4ya TMOJIMTOHAIBHOTO MOJIEIIMPOBAHMS - HE TOCTPOCHHE
TCOAIEKTPUYECKOTO pa3pe3a, a BBIOOpP TeX YacTed paspe3a (rpaHdil, OOBEMOB), TIAE MOTYT

pacmoiaraTbCa HCTOUYHHUKU.

Puc. 4 Moaeunb cpeabl B pexxuMe noJauronansnom pexxume (boundary redox). I'pagmk
CIpaBa OT MO/IeJIH OKA3bIBAET pacipe/iejeHHe MOTEHIHAI-0NPee/IsTIOIIEro

(daxTopa ¢ riayonHoi.

1 manens HHCTPYMCHTOB IOJUTOHAJBHOI'O MOZACIIMPOBAHUA, COACPIKAIasaA CJICAYIOIIUC

byHKINN:

Pexxum /lo0aBuTh MOTUIoH. BhI3bIBaeTCSA KHONKON J Ha [aHEeJIW UHCTPYMEHTOB. JlaHHbIN
PeXUM TpelHa3HauyeH JUIsl CO3/IaHUs JIOKAJbHOro mnosinroHa. JloOGaBineHHe HOBOM TOYKM K
MIOJINTOHY NMPOU3BOANUTCS MIETYKOM JIEBOM KHOMKHU MBIIIN. JJ1 3aMbIKaHUs IOJIMTOHA (CBSI3bIBaHHE
MOCJIEIHEW TOYKM TOJIMTOHA C TIEPBOM) HCIIONB3YETCS MISIYOK MpaBOM KHOMKH MbImW. Ecim
CO3JIaHHME JIOKAJIFHOTO IMOJUTOHA HEBO3MOXKHO (T.€. KakHe - JUOO TpaHM IEpeceKaroTcss WIN B
MOJIUTOHE MPUCYTCTBYET JAPYrod OOBEKT) MporpaMMa HE IO3BOJISET IOJIb30BATENI0 3aMKHYThb

nosurod. [Ipu cozmanum nojauroHa crapaiitechb, YTOObl TOUKH HE ObUIM PACIIONOKEHBI CIMIIKOM

OJIN3KO APYT K IPYTY.
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Pexxum Y 1aauTh moMIroH. BeI3bIBaeTCs KHOIKOU Ha IIaHEJIU UHCTPYMEHTOB. JlaHHBIN

PeKUM MpeJHa3HAYEH [Js yAaJeHUs IOJIMTOHA. YJalleHue MOJIMTOHA MPOU3BOAUTCS LICITYKOM
MpaBOW KHOMKH MBIIK 10 HeMy. KOHTyp MOJUroHa M3MEHSEeT LBET Ha KpPacHBIM, KOr/a Kypcop

HaxOJUTCs BHYTpU

Pexxum Co3paTh npucoeIMHEHHBIH TNOJUIOH. BbI3bIBaeTCS KHOIKOM Ha TaHen
MHCTPYMEHTOB. JlaHHBIN pexXUM MpeAHa3HadeH IS CO3/1aHus MOJUIOHA (JIOTOJIHUTEIbHON YacTh
MOJIUTOHA), TPUCOCTUHEHHOTO K YK€ UMEIOIIUMCS MOJIMTOHaM, KpasM MOJAETH WK penbedy, T.e.
K HEKOTOpOH cBsizaHHOW obOnactu wmojenu. [lox cBsi3aHHOH O00JACTBIO IpEANoJaraeTcs
COBOKYIIHOCTb ITOJIMTOHOB U KpaeB MOEIH, UMEIoIUX o0mmue rpany. Jlo6aBieHre HOBOM TOUKH K
MOJIUTOHY MPOU3BOJUTCS IEITYKOM JIEBOM KHOMKH MBIIIH. JIJ1s 3aMBIKaHUS OJIUIOHA (CBSA3bIBAaHUE
MOCJIEAHEN TOUYKM IOJIMTOHA C MEPBOM, Yepe3 IpaHully MpHUMbIKAIOIIEH 001acTH) MCIONb3yeTCs
LIETYOK NpaBod KHONKK MbIU. [lepBas u mocieaHsst (3aMblKaroIiasi) TOYKH MOJUTOHA JIOJKHBI
ObITb YCTaHOBJEHbl Ha BHEIIHEH TrpaHule (KOTopas W3MEHSeT IBeT Ha KpacHBId Mpu
npuOIMKEHUN Kypcopa) cBsi3aHHOM oOnactu. Eciau co3naHue J0KaabHOrO MOJUTOHAa HEBO3MOXKHO
(T.e. xakme MO0 - TpPaHHW TEPECEKAIOTCS WM B TOJIMIOHE NPUCYTCTBYET APYrod OOBEKT)
[porpaMMa HeE IO03BOJISIET IIOJb30BATENI0 3aMKHYTh IIOJUIOH, U YJAJISIE€T CO3/aHHbIE TOUKH.
Cnenyer OTMETUTb, YTO IOJIMIOHBI, IPUCOEAMHEHHBIE K JIEBOMY, IIPaBOMY MU HIDKHEMY Kpasm
MOJIEJIM, MMEIOT OECKOHEYHOE MPOCTHUPAaHHE B STHX HANpaBleHUAX (T.e. MPOAOIDKAKOTCS 3a

TPaHMIIBI MOJCIIN).

Pexxum OTcoeqMHMTH MOJMHUIOH. BbI3bIBaeTCS KHOIKOU Ha TaHeJId HHCTPYMEHTOB.
JlaHHBIN peXuM TpeaHa3Ha4YeH J OTCOEIMHEHHS IMOJIMIOHAa OT Ha0opa CBSI3aHHBIX MOJHUTOHOB
WM KpacB MOJICIIH. Cne):[yeT HUMETHh BBHUAY, YTO IIOJIMI'OH, OTCOGZ[I/IHGHHI)II\/'I OT KpacB MOJCIIN,
TepsieT CBO€ OECKOHEYHOE NpocTHpaHue (OrpaHUYMBAasCh KpasmMu Mozenu). OTcoearnHEHUE
MOJITOHA MPOU3BOJIUTCS IIETYKOM MPABOW KHOIKH MBIIIH 110 HEMY. KOHTYp MOJIUrona u3MeHser
LBET Ha KPaCHBIM, KOr/Aa Kypcop HaxoauTcs BHYTpuU. [lanee ¢ momompbto kHonku IlepemecTurs

MOJIMI'OH OTCOCANMHCHHYIO YaCTh IMOJIMTOHA MOKHO MIEPEMECTUTL OT OCHOBHOT'O ITOJIMT'OHA.

Pexxum Pa30outh mosurod. IlpennaznadeH s cO3laHMsl JBYX YacTed BHYTPU MOJIMTOHA.

BrI3bIBaeTCsl KHONKOM Ha TaHEIW HMHCTPYMEHTOB. [laHHBIM pEXUM MNpeaHa3HA4YeH AJs
pa3dueHusl MOJMIOHAa Ha JBa HOBBIX CBSI3aHHBIX MOJMIOHA. I'paHuna pasnena 3agaercs ABYMs
TOYKaMH Ha TPaHSIX WM y3jaX MOJUTOHA, KOTOPBIM HeoOxoauMo pa3ouTs. Beibop mepBoii Touku
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TpaHUlbl MPOU3BOAUTCS MLIEIYKOM JIEBOM KHOIMKH MbIIH. J[7s BbiOOpa BTOpoW U pazOueHus
IIOJINTOHA UCIOJIB3YETCs IIETYOK NTPaBO KHONKHU MbIIIM. Eciau onepanust HEBO3MOXKHa (T.€. Kakue
- 1100 TpaHU NEPECEKAOTCS] WIKM IPaHMIA HAXOAUTCS BHE MOJIMIOHA) MpOrpaMma HE IO3BOJISET
MOJIb30BATEN0 pa3OUTh MOJWIOH, W YAAJIsSeT CO3/JaHHYIO rpaHuily. ['paHu M TOYKM MOJIUTOHA

M3MEHSIOT LIBET Ha KPacHbIN Mpu NpUOIMKEHUHN Kypcopa.

S,

Pexum IlepeMecTuTh MOJUIOH BpI3piBacTcsi KHONKOM 2 | Ha NaHEIM WHCTPYMEHTOB.
JlaHHBIN pexXuM NpeIHa3HauYeH Ul IEpEMENICHUs] HECBA3AHHBIX TOYEK MOJIUTOHAa. Eciu nojimroxn
HE MMeeT OOLIuX, HE CBA3AHHBIX C APYTMMHU TMOJMIOHAMM WM KPassMM MOJEIHU TOYEK, TO OH
nepeMeIaeTcs MoJHOCThIO. J{J1s1 BBIOOpa mepeMeriaeMoro MmojJuroHa UCIob3yeTcsl METYOK JIEBOM
KHOIIKY MBIIIIH; I10CJI€ KOTOPOTIO HECBSI3aHHAs YacTh MIOJIMIOHA IIEPEMEILIAECTCS BCIIE 3a KYPCOPOM.
JIns 3aKkpernyieHus HOBOI'O TMOJIOKEHUS MOJIMTOHA MCIIOJIb3YETCs IIETYOK MPAaBOM KHOIKHK MBIIIIH.
Ecnu onepanus HeBo3MOXkHA (T.€. Kakue - TUOO TpaHH MEePECceKarOTCs WU MOJUIOH HAXOIUTCS B
MIOJIMTOHE) MporpamMma He MO3BOJISET MOJB30BATENI0 EPEMECTUTh OJUTOH U BO3BpaIllaeT €ro B
[IEpPBOHAYAIBHOE TMOJ0XKEeHUE. KOHTYyp IMOJIMIoHa HM3MEHSIET LBET Ha KpPAaCHBIM, KOrjaa Kypcop

HAaXOJUTCA BHYTPH.

Pexum IlepemMecTUTh CBSI3aHHBIE IOJUIOHbI. BBI3BIBACTCS KHOIKOM J Ha MaHeIu
WHCTPYMEHTOB. [[aHHBIN peXUM NpeAHA3HAUYEH Ui IEPEMEILCHHS MOJUTOHA U BCEX CBSI3aHHBIX C
HuM. /{151 BEIOOpA MepemMeniaeMoro moJuroHa UCoIb3yeTcs METYOK JeBOW KHOMKH MBIIIH; TTOCIIe
KOTOpPOTO CBsI3aHHAsE OO0JAacTh IMepeMelaeTcs Bcled 3a KypcopoM. [[s 3akpersieHus: HOBOTO
MOJIO)KEHUS TOJUTOHOB HMCIOJIB3YETCA IIETYOK TMpaBOd KHOMKM MblK. Eciaum  oneparus
HEBO3MOXKHA (T.e. Kakue - JMOO TPaHW TMEPECEKATCS WM TOJUTOH HAXOJIUTCS B TOJIMTOHE)
IporpaMma He€ TO3BOJIAET IIOJIb30BATENI0 IMEPEMECTUTH IIOJUIOHBI M BO3BpalllaeT HUX B
MepBOHAYAIbHOE MOJOKeHHe. KOHTyp MOJIMroHa M3MEHSET IIBET Ha KpacHbIM, KOrjaa Kypcop

HAaXOJUTCA BHYTPH.

Pexum /lo6aBUTH TOYKY. BBI3bIBacTCS KHOIKOU L Ha IIaHEJIW WHCTPYMEHTOB. J[aHHBIN
PEeXUM NpeAHa3Ha4YeH Juld JoOaBJIeHUs] HOBOM TOUKM Ha TPaHU YK€ CYIIECTBYIOLIETO MOJIMIOHA.
Jlo6aBneHre TOYKHM MOJIMIOHA MPOU3BOAUTCS IIETYKOM MPaBOl KHONKH MBIIIA 110 €ro I'paHHu.

['panu NOIUTOHOB U3MEHSIIOT IIBET Ha KPACHBIN IIPU MPHUOIMHKEHUN Kypcopa.

PexxnuMm Ypaauth TOYKY. BBI3BIBA€TCS KHOIKOM X Ha IaHeJIIM WHCTPYMEHTOB. J[aHHBIN

PCKUM NPCAHAZHAYUCH IJId YAAJICHUSA HOBOM TOYKHU CYIICCTBYIOLICTO IMOJIUTOHA. VY aneHue TOYKHU
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MOJINTOHA TIPOU3BOJUTCS LIEITYKOM MPaBOil KHOMKHU MBI 10 Hell. Onepanus He TPOU3BOIUTCS,
€CIM TPUBOAUT K CIEAYIOUMM CHUTYyallUsM - TpaHU IEPECeKaroOTCs, IMOJUTOH HaXOJIUTCS B
MOJIMTOHE MJIM KOJMYECTBO TOYEK B MOJUTOHE MEHBIIE TpeX. TOUYKH MOJMIOHOB U3MEHSIIOT LIBET

Ha KpacHbIN IpU NPUOIIKEHUU Kypcopa.

I.!

Pexxum O0bequHUTH TOYKH. BbI3bIBaeTCS KHOMKOM J Ha IIaHeNM ylpasieHus. [laHHbIH
PEKUM NIpeHAa3HAYeH JUIsl OObEJUHEHUS ABYX TOYEK B OJHY, IPUCOEAMHEHUS TOUYKH K I'paHU
JPYyroro NOJUTrOHA WK KpasM MoJenu. Bei6op nepBoit 00beAMHIEMON TOUKH

O
Pexxum Jlynma. BeispiBaeTcss KHONKOM —~ | HA IaHenu MHCTpYyMEHTOB. l1103BomnseT n3MeHsATh

MacmTabd oToOpakeHUs MOJICTIH.
I[Ipu paboTe ¢ HHCTPYMEHTAMH MOJMTOHAIBLHOTO MOJCIMPOBAHKS HEOOXOAUMO TOMHHUTb, YTO

BCe ONePaNNy 3aBePUIAKTCH HAKATHEM NPABOH KHONKHU MBI,

Owanor HacTpoMKu napaMmeTpoB NONUroHa

It w3MeHeHHs (DU3WYECKUX CBOWCTB IIOJIMTOHA U IMApaMETPOB €ro rpauueckoro
0TOOpakeHHsI HEOOXOAUMO JIBa pa3a MIETKHYTh JIEBOM KHOMKHU MBIIIN B €ro eHTpe. B pesynbrate

MOSIBUTCS AuanoroBoe okHo Body parameters.

Body parameters @
- Color Params
P 126.402 an m
[ Pen
- Brush [v contan zources

F I »
[ R eziztiviby -

Apply | Lt default| Cloze |
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Puc. 5 Oxkno anasora Body parameters

3HayeHue P — YACITHHOTO COMPOTUBICHUS MONUroHa. He yumTsiBaeTcs B pexkume use mesh
resistivity.

[Ipy HacTpoiiKe CIEIyIOIIMX TpeX HacTpoek cienyer ycranoButh Modeling / Colors B
3Ha4yeHue user, B okHe Geological editor 3To He 00s3aTeNIbHO.

Knormka Color — BbI3bIBaeT quajior BbIOOpa LBETa 3aJIMBKH MOJUroHa. Ecii omnius BKIIOYEHa,
TO BBIOpaHHBIHM LBET OyeT UCIOIb30BaH BO BCEX MOJIMTOHAX MOJEIH.

Knonka Pen — BbI3bIBaeT QUAIOr HACTPOWKM MapamMeTpoB IpaHullbl nonuroHa. Ecnu onuus
BKJIIOYEHA, TO BHIOpAaHHBIE TapaMeTpbl OyIET UCIOIB30BaH BO BCEX IMOJIMTOHAX MOJIEIH.

Knomka Brush — BeI3bIBaeT nuanor HaCTPOWKH NapaMeTpoB 3alMBKU Mosmrona. Ecimu ommus
BKJIFOYEHA, TO BBIOpaHHbIE TapaMeTpbl OyIeT HCIOIb30BaH BO BCEX MOJIMTOHAX MOJIEIH.

Omuust  contain SOUrces — ycTaHaBIMBaeT, MOTYT JIM paclojaratbCsi HWCTOYHUKH, B
3aBUCHMMOCTH OT THUIIA: BHYTPU WM Ha TpaHulle oObekTa. Ilpu oTKIOYEeHHMH NaHHOW ONIUU
CUMTAETCS UTO OOBEKT HE COJACPIKUT UCTOUHUKOB

3nayenue F — B pexume boundary-redox , ecian 00bEKT COAEPKUT UCTOUHUKH, YCTAaHABINBAET
3Ha4YeHUE HYJIEBOTO MOTEHLHMana. B 3aBUCMMOCTH OT MPUPOJbl KOHTAKTa, MOXKET HPUHUMAThH
pa3HbIe 3HAUYCHHS. DTOT apameTp NoAOUpaeTCsi BO BpeMsi HHBEpCHH B pexkume boundary-redox.

Crnenyrolee 1nose onpeaenser NOANUCH K TOJIUTOHY:

3nauenue Resistivity — yaenbHOe cOMpOTHUBIICHHE MOJTUTOHA

3nagyenue None — 6e3 moanucu

3nauenne User text — na monurone OyaeT 0TOOpakaThCs 3HAUCHUE M3 HUKEIISKAIIETO MO,

Jlns BKITIOYEHHBIX OMIMM (TalodyKky ciieBa), BbIOpaHHbIE HACTPOHMKH OYAYT NMPUMEHEHBI BO
BCEM IIOJIMTOHAM MOJIENH.

B pexume boundary-redoX MoxHO paccuuTaTh MPSIMYIO 337ady sl 33/IaHHBIX OOBEKTOB M
MOTEHIMAT-ONIPEACISIONIEro  (axkropa. Pacuer mnpsamoil 3amaun OT CO3MAHHOM MOJENIU
OCYIIIECTBIISACTCS C MOMOIIBIO HAXKATHS KHOMKY B (IOSBIISIETCS P TIepexozie B peskiM boundary-

redOX) Ha MaHCJIM MHCTPYMCHTOB WJIN KJIABUIIINA Hp06e.]1.
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OxHo rpaduxkoB npopuInpoBaHus

IIo YMOJTYaHUIO TCOPECTUICCKUC KPUBLIC I/I306pa)KaIOTCH CINIOINHBIMU KPHUBBIMH CUHCTO 1IBCTA,
OKCIICPUMCHTAJIbHBIC CIIJIOINHBIMU KPACHBIMU JIMHUAMU C KPYKKAMHU B TOYKaAX H3MCp€HHfI. CuHuM

IIBETOM OTOOpa)aroTCs TEOPETUUYCCKHE M OSKCIepUMEHTanbHbIe rpaduku [[Ber MoxeT OBITh

W3MEHEH B JIUAJIOre HACTPONKH TaHHOTO OOBEKTa.

[TapameTpsl ocelt MOT'YT OBITH YCTAaHOBJICHBI B pejiakTope ocH (mpaBblil mendok+SHIFT Ha ocn).

v -+ slots [y — aUek
au

H i i i i i i i i i i i i i i i i i i i 014
180 -+

160

140
120
1004
804
604
40
204+

i
10 20 30 40 S0 60 70O 80 80 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 260 290 300 310 320 330 340 350 360 370 380 380 400 410 420 430 440 450 460 470 480 480 500

Puc. 6 Oxno rpadgukoB npoduaupoBanus

[IBeroBass mIKala B NPaBOM YacTU MCIOJIb3YETCS YCTAaHABIMBAET COOTBETCTBHE MEXIY
MHTEHCUBHOCTBIO MCTOYHHKA €CTECTBEHHOTO 3JIEKTPUYECKOro MOJS(TOM WJIM MHOW MPUPOABI) U

uBetoM. J[7si BhI30Ba Juaniora HAaCTPOMKM IIBETOBOM IIKajdbl HEOOXOAWMO IIETKHYTh Ha HEH

IIPaBOW KHOIIKOM MBIIIH.

Positive colar i Autarnatic

Zero colar 1= Max value [0.15

Megative color [N~ Clipping,% |10

ok |
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Puc.7 JIuanor HACTPOMKM MapaMeTpPoOB IBETOBOM IIKAJIbI

B mosiBUBIIIEMCSI THAIOre MOYKHO YCTAHOBHTL. I[BETOBBIC HACTPOMKH JJIsI MTOJOXKHUTEIbHBIX,
OTpHIIaTeNIbHBIX W HyJeBbIX 3apsmoB (Positive color, Negative color, Zero color); BapuanT
OIIpe/ieNICHUsT TpeiesioB mKaiabpl Automatic (aBromMaTH4ecKHe WM 3aJaHHbIE IOJb30BaTEIEM),
oJIb30BaTeIbCkuii MakcuMyM mikanbl (Max value) u mporent orceuenus (Clipping %),

HCTOYHUKU C UHTCHCUBHOCTHIO MCHBIIC 3aIaHHOTO IMPOLCHTAa OT MAaKCUMyMa, OT06pa)KaTBC$I HC

OynyT.

I/IHTepnpeTauml IHOJICEBbBIX JaHHBIX

[Tocrme 3arpy3kw Qana JaHHBIX W HACTPOHKM CTapTOBOM MOJEIH CICAYIOIIAM IIarom

HE00XO0IUMO BbIOpaTh TUI MHBEPCUU U HACTPOUTH MapameTpsl. Jluanor HacTpOHKHU MapaMmeTpoB

WHBEPCHH MOKHO BbI3BATh C MIOMOIIBbIO KHOIIKH wii myHkra mexro Option/Program setup.

ITox pemrenreM oOpatHOW 3amaun B Z0NASP2D moapa3symeBaeTcss BOCCTAHOBIICHHE
NOTEHIMAT-ONPEACTAIONero  ¢GakTopa WIA pacupeAeiieHus HWCTOYHHKOB, B  3aJlaHHOMN
M0JIb30BATEIEM UJIU MOJYYEHHON APYTUMHU Ireo(pu3nuecKUMHU METOIaMU MOJIETH CONTPOTUBIICHUM.
B 3aBucumocTH OT THIA 3a7jauu, YCIOBHO “pyAHas” WM “TMIPOTe0SIOTHYEcKas”’, TOJKEH ObITh
BBIOpaH THIT HCTOYHMKOB U 00JIACTH pa3pe3a, B KOTOPBIX MperonaraeTcss uX Hanuuue. B pexxume
CETOYHOW MOJENN MCTOYHUKU MOTYT PAacIioyiaraTbCsl B KaXKJOM Y3JI€ CETH, KpOME MOBEPXHOCTU
paspe3a. B monuroHaabHOM pekMMe — UCTOYHMKU HAXOASTCS TOJBKO HA IPaHULAX WU BHYTPHU
HOJIMTOHOB, y KOTOPBIX BBHIOpaH mmapaMeTp contain sources, mpu 3ToM, Ui OOBEMHBIX

HCTOYHHUKOB, HUX ITOJIOKCHUS TAKIKEC COOTBCTCTBYIOT Y3JIaM CCTH.

JliaJjior HACTPOiiku mapamMeTpoB mporpammsl (Program Setup)

I[I/IaJ'IOF npeaHa3HauCH JId HaCTpOﬁKH napaMeTpoOB, CBA3AHHBIX C PCHICHUCM O6p8.THOI>i

3aJa4 BOCCTAaHOBJICHHUA HCTOYHHUKOB IT10JIA.
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Program setup /- @

ﬁ General l i Sgumegl

Sources common limites

Ireversion |Prﬂhahi|it_'r' j Min strength -1 -

Smoothing factor [ l_ tan strength 1 -
Compactness I_ [terations number 10 =

R eszalution dx - Force to conductive zones [+ I
Apply i Cancel
|§~ = é

Puc. 8 OxHo quasnora HacTpoiKu mapamMeTpos nporpammsl (Program Setup), BKi1aaka

General

Bknanka General — npeanasHadeHa 1 BBIOOpa OCHOBHBIX HACTPOEK aJITOPUTMa HHBEPCHUH.

[Tone Inversion ompexaenseT ajaropuTM, MOCPEACTBOM KOTOPOrO OyIeT pemratbesi oOpaTHas
3a/1a4a.

3unauenune Probability — cratuctuveckuii anropuT™M WHBEPCHU, OCHOBAaHHBIH Ha KPHUTEPUHU
MaKCHMaJIbHOTO TpaBAonoaoOus. JlaHHBIM BapuaHT MOAXOAMT JUISl BCEX THUIIOB HCTOYHHKOB,
kpome boundary-redox. He TpeOyerT HHKaKuMX IOMOJHHUTENBHBIX HACTPOSK KPOME KOJMYECTBA
uTepanuin.

3nauenne Occam — WHBEpPCHS MO METOJy HAaWMEHBIIUX KBAJPaTOB C HCIIOJIb30BaHUEM
CIUIAKMBAKOLIETO oreparopa. JlaHHBIM BapUaHT MOAXOAWT IS BCEX THUIOB HMCTOYHUKOB, KpOME
boundary-redox. Oto Oonee rMOKHII adTOPUTM MO3BOJISIOUIMN MOJYYUTh PAa3TUYHBIC BapUAHTHI

pacripeacicHusd UCTOYHUKOB B 3aBUCUMOCTH OT BBI6paHHBIX HAaCTPOCK MHBCPCHUU.
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3HaveHure Parametric — BKIIOYAET alrOpUTM MHBEPCHH IS 3a[1a4d C MaJbiM KOJIUYECTBOM
HEH3BECTHBIX. VIcronb3yercs, B OCHOBHOM, Ui BOCCTAHOBJICHHSI 3aBHCHUMOCTH MOTEHIIMAJ-
ompezernsomero ¢akropa ¢ TayomHOW B pexkume boundary-redox. Ho Takke MoxeT
OPUMEHSTbCS ~ JAJIs  ONpeJeNieHusl pachpefesieHuss OObEeMHBIX MCTOYHUKOB B TOJUTOHAX
(MHTEHCUBHOCTH HCTOYHHMKOB IPH 3TOM, SIBISIOTCS PE3yJbTaTOM HHTEPHOJSALUU 3HAYCHUH B
y371ax).

Smoothing factor — pmns Occam wuWHBEpCHH, YCTaHABIMBACT COOTHOIICHHE MEXIY
MUHUMU3ALKENH HEBS3KM M3MEPEHUN M TJIaJIKOCTH paclpeneeHus MCTOYHUKOB. [lpu Gombimmx
3HAYEHUSX CrJIaKMBAIOIIEro MapamMeTpa dYalle BCero IMOy4aloT OOblIne 3HAUE€HUN HEBA3KU
JIAHHBIX, HO 0OJice TJIaJKOe pacrpeeicHre HCTOUHUKOB. Ecimu oTkimroueHa onrtumu3arus (line-
search), To 3HaUYeHHE JAHHOTO MapaMeTpa MOXET ObITh BBIOPAHO aBTOMATUYECCKH (rajlouka cicBa
OT I0JI BBOJIA OIIIIUH).

ITone Compactness — mst Occam uHBEpCHH, MO3BOJIAET AMMPOKCUMHUPOBATH 10JIE€ MEHBIIUM
KOJIMYECTBOM UCTOYHHMKOB, HO ¢ OOJIbIIICH HHTEHCUBHOCTBIO, 1S 3HaUeHuit napametpa(0.2-2).

[Tone Resolution — mms Occam wuHBepcuu, MapaMeTp, OTBCUAIOIIMKA 34 YBEIHUYCHHUC
paspemaronieil  cmocoOHoctT  uWHBepcuH.  OMNUUs  TMO3BOJAIOT  YBEJIMYUTH  BIIMSHHE
MaJIOYyBCTBUTEIBHBIX HCTOYHUKOB (TIYOMHHBIX) M YMEHBIIUTh — BBICOKOUYBCTBUTEIHHBIX
(0K0JI097eKTPOIHBIX). TeM caMbIM YBEIWYHBACTCS pa3pelieHue, T.€. BO3MOXKXHOCTh OOHAPYKHUTH
OoJiee TIyOMHHBIE HCTOYHUKHU

IToxss Min Strength, Max Strength o6macti Sources common limits - ycraHaBmuBarOT
npeiebl U3BMEHEHUsT WHTEHCHUBHOCTEH MCTOYHUKOB BBHIOpaHHOTO TuMa. J[aHHbBIE 3HAYEHUS, MIPU
HE00XOIUMOCTH, BEIOUPAIOTCS SMIIUPUUYECKUM ITYTEM.

Iterations number — nporiecc MHBEPCHH OCTAHABIMBAETCS MO AOCTHIKEHHH YCTAHOBJIEHHOTO
KOJIMYECTBA BBHITOJIHEHHBIX HTEpaIuil.

Omnmus Force to conductive zones - mis Occam WHBEPCHH, TIPH BKIIOYEHUH JTaHHOW OTIIIUH,
QITOPUTM OY/IET THITAThCS TTOMECTUTh MHTEHCHBHBIE MCTOYHHKH B 00JacTH ¢ Ooiiee BBICOKOU
IPOBOAMMOCTBIO, YTO COOTBETCTBYET KOHLIETILIUHU “pyAHON” 3aJauH.

Brmagka Sources — mpemHazHadeHa s 3aJaHUS THIIOB KMCTOYHUKOB M TOTEHIMAI-

oTpesieNsoNero Gpaxkropa.
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Program setup @
wy General W SDUTCESI

Source bpe |B|:|un|:|ar_l,l-reu:||:|:-: j Ythickness inf

Dependence i=tank(z*c+b]*a

ny 0.035

||I:|| 1 3 53

e 955

Apply Cancel

Puc.9 OxHo aquajiora HacTpoiiku nmapamMeTpoB nmporpammbl (Program Setup), Bkiaaka

Sources

[Tone Source type — ycraHaBiIMBaeT TUI KCTOYHUKOB €CTECTBEHHOTO AJIEKTPHYECKOTO TIOJIS.

3nauenne Boundary-redoXx — HWCTOYHHUKH OKHCIHTEIBHO-BOCCTAHOBUTEIBHON MHPUPOIBI,
BO3HUKAIOIIME HA I'PAHULE JJIEKTPOHHOTO M MOHHOTO IIPOBOAHMKA, 3a CYET U3MEHEHHUS CKaudKa
NOTEHLIMaja Ha 3TOM rpaHuune. B 3ToM pexume mporpamMMbl UCTOYHUKU 33al0Tcsl B (opme
pacmpenenenns NOTEHLMal ONpeAessomero ¢akropa ¢ TIIyOMHOM Juis Bce Moaenu |
BOCCTaHABJIMBAETCA 3Ta 3aBUCUMOCTb. PaboTa BeneTcs B TOJBKO IOJMIOHAIBHOM pPEXUME,
crpaBa OT MOJENHM IIOKa3bIBae€TCs TEKYIUil TIpaduK MOTEHLIUAI-ONpeaessomero dakropa.

HBCTOB&H O6BO)IKa IMOJIMT'OHOB ITOKAa3bIBACT HHTCHCHUBHOCTHL HWCTOYHHWKOB Ha TI'PaHUIIC. HpI/I

nepexone B pexuMm Boundary-redox cTaHOBHTCS DOCTYIHO MOJEIHPOBAHHE E (pemenue

npsIMOH 3a/1a4M) U HacTpoiku obmactu Dependence.
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Polygonal cross-section ] pm

60 &0 100 120 140 460 180 200 220 240 260 280 300 320 340 360 3380 400 420 440 460 480 500

Puc. 10 TIpumep monenu B pe:kume boundary-redox

[Ipy wHBEpcHM NOTEHIMAI-ONPEACISIONmEro (axkropa IOMKEH OBITh BBIOpAH aAITOPUTM
WHBEpCHHU: parametric.

3nauenre Volume pole — MHTEHCHBHOCTH TOYCYHBIX MCTOYHHKOB BOCCTAHABJIMBAIOTCS BO
BCeX (KpOMe MOBEPXHOCTH) y3JaX CeTH WM y3JIaX CETH T[OMAJalolluX B MOJUTOHBI (B
HOJIMTOHAIBHOM peXuMe). JJOCTYITHBI BCe BAPHAHTHI HHBEPCHH.

3unauenne Volume dipole-X' — HHTEHCHBHOCTH HCTOYHHMKOB (TOPHU3OHTAIbHBIC THITOJIH)
BOCCTAHABJIMBAIOTCSA BO BCEX (KPOME MOBEPXHOCTH) y3JaX CETH WM Y3J1aX CETH IOMaJarolliX B
HOJIMTOHBI (B IMOJMTOHAIBHOM pekume). J[OCTYIHBI BCe BapHaHThl MHBEPCHH. TOT BapHaHT
HOAXOAUT ISt pabOTHI C THAPOT€OJOrHIECCKUMH 3a[a4aMi M BOCCTAHOBJICHHEM PACIIPEICICHUS B
3aJ]aHHOM TI0JIb30BATENIEM CJIOC.

3unauenre Volume dipole-Z — HHTEHCHBHOCTH HCTOYHHKOB (BEPTHKAJIbHBIC HITOJIH)
BOCCTaHABJIMBAIOTCS BO BCEX (KPOME MOBEPXHOCTH) y3J1aX CETH WIIM y3JaX CETH IMOMAIaroluX B
HIOJIMTOHBI (B TIOJIMTOHAJIBHOM pexXuMe). JIOCTYITHBI Bce BAPHAHTHI HHBEPCHH.

3nauenre Volume vector  — HHTCHCHBHOCTH HWCTOYHHMKOB (JUMOJNM MPOU3BOJILHOTO
HAINpaBJICHUs) BOCCTAHABIMBAIOTCS BO BCEX (KpOME MOBEPXHOCTH) y3JaX CETH WM Y3JIaX CETH
MOMAIAOIINX B TIOJIMTOHBI (B TOJIMTOHAJIBHOM pexuMe). J[OCTYIHBI BCe BapHaHThI WHBEPCHU.
ITpou3BOIBHBIE JHUITOINA OTOOPAKAIOTCS B CTPEIIOYKAMH, IIBET KOTOPBIX OTBEYACT 38 MOJIYJb
UHTEHCUBHOCTH HMCTOYHHKA. DTOT BAapHaHT MOAXOAUT IS pabOThl C THAPOTEOJOTHISCKUMH
3aJa4aMi ¥ BOCCTAHOBJICHUEM paclpeieieH s B 3a1aHHOM IT0JIb30BaTENIEM CIIOE.

O6macte Dependence i=tanh (z*c+b)*a) nossisiercst B pexxume Boundary-redox u orBeuyaet
3a pacmpenelieHHe TOTCHIUAI-OMpeesionero ¢akropa ¢ TIyOMHOH BO BCEW MOJIEIIH.
3aBUCHUMOCTH OTpeAenaTcs: GopMysion B 3aroioBke 00jacTH (THNEpOOTHMUECKU apKTaHTEHC) U

ITOKa3bIBACTCA I‘pa(I)H‘-ICCKI/I CIipaBa OT MOJCJIH. KOC—)(I)(bI/II_[I/ICHTLI a,b u C MOTryT OBITH 3aJaHbI
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MOJIb30BaTE]IeM WIJIM HAXOJSATCA B Mpolecce HHBepcHH. HyreBble MOTEHIMABI, KaXI0ro
MOJIMTOHA, TAKXe OMNPEICIISAIOTCS B XO0J¢ WHBEPCHU WIIM MOTYT OBbITh 3amaHbl B auainore body
setup.

ITone Y-thickness — BaxHBIH MapaMeTp ONpPEAEISAIONIMNA pa3Mep Teila (MCTOYHHKA) B
HAMpPaBJICHUU TEPICHIUKYIIPHOM HampaBieHuio mpopuias Y. I[lo ymomuaHuio O0OBEKTHI
(uctouHukn) umeroT OeckoHeuHoe mpoctupanue (inf) B Hanpanenuu Y (orapupmuueckuii
MOTECHIIMA), HO B peajbHBIX 3ajJadax, CJAeIyeT OTPaHUYUTHh pa3sMepbl OOBEKTOB (B METpax),
WCXOJI HW3BECTHOM reosioruveckor wuHpopManuu. IloTeHnnManm MeHsSeTCs OT HJIeaJbHOTO
agorapudpmuueckoro s Oeckoneunoro(Y=inf)  wmcrounuka, a0 toueunoro(Y=0).
Jlorapu(MuUecKuii TOTEHIMAA HMEET 0oJice MNPAaBUIIbHBIC AMIUTUTYABI IS OTHOCHTEIBHO
HEOOJIBIINX PACCTOSIHUN OT UCTOYHMKA, TOTEHIIHAI K€ TOYEYHOT0 MCTOYHHKA ITOKa3hIBaeT Oolee
NPABUIBHBIN XapakTep 3aTyXaHHs, HO aMIUTUTYIbl BOCCTAHOBJICHHBIX HCTOYHUKOB OYIYyT CHIIBHO

3aBblieHbl. Kommpomuce B Y=20-50 MeTpoB Ka)XeTCsl yAOBIETBOPUTEIIbHBIM.

Puc. 11 TIpumep HHBepcHH JUIsI Pa3JTHYHBIX THIIOB HCTOYHUKOB. A —volume pole, B-

volume vector
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ANNpoKCUMAIUA M0JIA HA00POM NMPOTHAKEHHBIX 00bEKTOB

JIaHHBIN AITOPUTM MPEAHA3ZHAYCH IS ANMPOKCUMAIIUK HAOIIOICHHBIX SCTECTBEHHBIX MOJIEH
OrPAaHUYCHHBIM  HA0OPOM  BBITSIHYTBIX ~OOBEKTOB  pasHOW TEOMETPHHM C  JIMHCHHBIM
pacrpe/ieJieHHeM HMCTOYHHKOB BJOJb JIMHUM MaJeHUs. Takas IIOCTaHOBKAa XapaKTepHa s
PYIHBIX 3a1a4, TIe HCTOYHHKNA €CTECTBEHHOTO IOJISI UMEIOT OKUCIHTEIbHO-BOCCTAHOBUTEIBHYIO
npupoay. Tak kak aHomaieo0pa3yronme OOBEeKTHl MOTYT OBITh CHIBHO YJAJICHBI APYT OT Ipyra
¥ 3amada TpeOyeT XOpOWIer0 HAYaabHOTO MPUOMMKCHHS, ISl PEIICHUS HCIOIb3yeTCs
CTATHCTUYECKHH METOJA OTKHra. Ilapamerpamu IOHMCKa SIBISIOTCSA “‘ToNtoca” OOBEKTOB: HX
TEOMETPHsl U HMHTCHCUBHOCTh. Pe3ylbTaT pelieHHs Takod 3aJayd MOXET CIIYyKHTh XOPOIIUM
CTapTOBBIM MPUOJIKEHUEM ITPH CO3JJAHUH MOJMTOHATBHON MOJIeNu Juts pexuma boundary-redox.

CrietyeT OTMETHTD, YTO KaK M BO BCEX OCTAJIBHBIX CIIy4asxX, PEIICHUC 3a1a4U IPOU3BOIUTCS C
y4eTOM pa3pesa CONpoTUBIICHUH U Tonorpadun. PazmepHocTh 00beKTa BIOIB ocH Y 3a1aeTcs B

program setup.

UroGbl 3alyCTMTh MpPOLEAYPY MOMCKA HCHONB3YeTCs KHONKA  ~ IVIABHOW MaHENIH
MHCTPYMEHTOB. J[J1s1 OCTaHOBKM MMOMCKa HcTonb3yercs kinapumia ESC.

[Ipy Ha)kaTHW TPaBOM KHOIKK MBIIIM HA 3Ty KHOIKY, IOSBISETCS BCIUIBIBAIOLIEE MEHIO CO
CITETYIONMMHU HACTPOHKAMHM:

Num of objects: komu4ecTBO 00BEKTOB KOTOPHIM OYIET almpOKCHUMHPOBATHCS HAOIIOIEHHOE
nioste. [pu co3nanum, 00BEKTHI OYAYT pa3MeIieHbl PABHOMEPHO BIOJb TPODHIIS.

“+” 0N top: maHHas OMIKsI YKA3bIBACT, YTO MOJIOKUTEIBHBIE 3aps/Ibl JOKHBI PacroararbCs
Ha BEpXHEM TOI0ce 00bheKTa, HHAaYe Ha BEPXHEM IOJOCE OYIYT PacroyiarathCsi OTPUIIATETbHBIC

3apsbl.
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File Options Buffer Help

= @ ®» By =

|7 & allobs |7 — alcle

65

&0
0 600 00

& b 11226Y: B40.486 1 |Use right click on mainmenu for hints

Puc. 12 Tlpumep annpokcMMALHH MOJEBbIX JAHHBIX HA00POM BBITSIHYTBHIX 00bEKTOB

OOBeKTHI B IporpamMMe MOKa3aHbl B BUAE JHMHUN C TPATUCHTHOMW 3aJIMBKOM, OMpeaessromeit
WHTEHCUBHOCTh WCTOYHMKOB. [[BeTa 3aJlMBKM COOTBETCTBYIOT IIBETOBOM INKaje, NOKa3aHHOU
crpaBa oT rpaduKoB B BepxHel cekuuu. [Ipu Ha>kaTuM MpaBoi KHOMKM MBIIIM Ha TaKOM OOBEKTE
HOSBIISIETCS BCILJIBIBAIOIIEE MEHIO C ONMIUSAMH, MO3BOJISIONIMMH U3MEHUTh HACTPOUTh HEKOTOPHIE
napamMeTpsl IS CIIEAYIOIIETO KBl TOMCKA:

Lock object — 3adukcupoBats BEIOpaHHBIM 00BEKT B CISAYIOIIEM ITUKIIE morcka. Ha momrocax
3aKpEIUIEHHOT0 00bEeKTa 0TOOpaXKarTCsl MapKephl B BUJE AMArOHAIBHOTO KpeCTa.

Lock object geometry — 3adukcupoBaTh TOIBKO T€OMETPUIO BBIOPAHHOIO OOBEKTA B
CIIEAYIONIeM IUKJe Moucka. Ha moirocax 3akpersieHHOTO OOBeKTa OTOOpa)aroTcs MapKephl B
BUJIC KpecTa.

Unlock object — pa3peniits mouck MHTEHCUBHOCTEH M TEOMETPHUU BBIOPAHHOTO 00OBEKTA.

Remove object — ynanuTh BEIOpaHHBIH OOBEKT.
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AnpuopHast uHGopMauus

[lepen npoBeneHHMeM WHBEPCHH ObIBaeT HEOOXOIMMO BBECTH HWMCKOIIYIOCS AalpHOPHYIO
UHPOpPMAIIHIO. DTO MOXKET OBITh CTAPTOBAsk MOJIENb, MIOCTPOCHHAS TI0 I'€OJIOTUYCCKUM JTAaHHBIM,
JAHHBIM JAPYTUX Te0PU3NICCKUX METOIOB WIN Pe3yIbTaTaM MPeAISCTBYIOIICH HHBEPCHH.

B kauecTBe anpHOpPHBIX NAHHBIX MPU WHBEPCHUU MOXKET HCIOJIB30BATHCS T€OJIEKTPUICCKAS
mojens (MOD1(2)D, nonydyeHHas B X0J¢ HHTEPIPETAL[MH JaHHBIX B APYrod MporpaMMme Mmakera

Zond (manpumep, B mporpamme ZondRes2D).
HHopnoxkka

[Ipn nHanmuuum rpaduyeckoil anpuopHOM HHPOPMAIMH CYIIECTBYET BO3MOXXHOCTH €€
UCIIONb30BaHUsl (B KadecTBe  MOMJIOKKH ~ MOJ ~ MOJENIb) C  [OMOLIBIO  OMIINH
Options/Import/Export/Background/Load background. Dto wmoxer ObITh, Hampumep,
TCOJIOTUYECKUI MM CEHCMHUYECKUH pa3pesbl, paspe3 mo cocemaneMy mnpodwio. locne BeiOopa
daiina mosBiIsIeTCS OUANOT HACTPOMKM KOOPAMHAT U300pakeHHs (CMOTPU PUCYHOK HHUXKE), B

KOTOPOM YKa3bIBAOTCA KOOPAHUHATHI I'PAHULY I/1306pa)KCHI/IH B CUCTCMC KOOpAMUHAT pa3pe3a.

B attam 45.4

Set rectangle =
Left o
| Top W
Right 242
. —
v

Inzert topography

Puc. 13 JImanor HacTpoiiKH NapaMeTPOB MOAJI0KKH
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B 3TOM OKHE MOXXHO BPYYHYIO 33/1aTh KOOPJHHATHI JICBOTO BEPXHETrO M HIDKHETO IMPABOTO
yria u300pakeHusl.

Insert topography — mo3BosisieT M3MEHUTHh M300paKEHHE C Y4eTOM Tomnorpaduu (BEepXHss
rpaHula PUCYHKA OYyAET MOBTOPATH TOMOTPaduIo MOJIEIH).

Vcnonp3oBaHue TIOJIOKKHA TO3BOJSET TMPH MPOBEACHUW WHTEPIPETAUU  yIUTHIBAThH
pe3ysbTaThl APYrHX METOJMOB HcCcienoBaHus. Ha prcyHKe HIKEe NPHUBEICH NpPUMEp, KOrjaa B
Ka4yeCTBE MOJJI0KKHU JIJI1 MOJETIU CONTPOTUBIICHUN HCIOJIB3YETCS CEHCMHUYECKUN pa3pes.

st Toro, 4ToOBl caenarh HM300paKCHHWE MPO3payHbIM, B JHAJOTe HACTPOMKHA MOJEIH
(HaxxaTWe TPaBOM KHONKH Bo3lie Haamucu Resistivity section B oxue momenm, ommus Setup
(mozxpobHee) BbIOMpaeTcs pexuM transparency.

Hcnonp30BaHue MOIOKKH MO3BOJISCT MPU MPOBEACHUHN UHTEPIIPETAlUH (3a/1aHie KOHTYPOB
00BEKTOB) IMO3BOJISIET YYUTHIBATH PE3YJIbTAThl JAPYTUX MPOMUIBHBIX TeODU3UUECCKHUX METOIOB

UCCIIeIOBaHMsI (HAlIpUMep, CECMOpPa3BeIKH ) U T€0JIOTMYECKHUE Pa3pesbl Mo MPOQHITIO.

Resistivity section

Puc. 14 Moaean B pexxume Smooth image ¢ moas10:kKoii — JaHHBIMH ceiicMOpa3BeaKu

CkBaxuHHass ”HpoOpManus
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Hanuuue anpuopHoil uHQOpMaNMK IO CKBaXXUHAM IO3BOJSET 3HAYUTENHHO IOBBICUTH

JOCTOBEPHOCTh TOJydaeMbIx paspe3oB. [Iporpamma ZondSP2D umeer BCTpOeHHBIH MOIYIb,

MO3BOJIIOIINN 0TOOpaXaTh CKBaXKUHHBIC TAHHBIC B Tpa)UuecKOM BHJIC Ha pa3pesax.

Jliig co3anusi CKBaXXMHOM MHGOpPMaIMH B II1aBHOM MEHIO IIPOrpaMMbl HEOOXOAUMO BHIOpATh

Options/Boreholes/Create/Edit borehole data. IlosiBurcs amamoroBoe okHo wmoxayns Add

borehole data (cmotpu pucyHok HuKe).

e R o =T~
—

Jelslelm PP N

x|

File Options
w|a| g 88| =
[ w Wz | c| 200
1 5 5 \\\\\\ 105 ]
2 | x| @ i
3 10 90 1904
185
180 {
175
170
165 |
160 {
155+
150
<[

2 10 20 30 40 50 60 70 &0 80 100 110 120 130 140 150 160 170 180 180 200 210 220 230 240

25592 -155.71

Puc. 15 Oxno auajiora co3nanus ¢aiisia urosiorun Add borehole data (Create borehole

data)

[Tanens HHCTPYMCHTOB JHAJIOTOBOTO OKHA COACPIKUT CICAYIOININUC KHOIIKU:

OTKpBITH (haiin TUTOJIOTHH

CoxpaHuUTh (a1 TUTOJIOTUN

Co3zaTh HOBYIO CKBAKUHY

yI[aJ'II/ITL CKBaA)KHUHY

J100aBHTH CIIOH B CKBaKHHE

Y aanuTh ClIoi B CKBaXKHHE

PexxuM TMTOJIOrHYECKUX KOJTOHOK

Zond geophysical software

38



Pexum KapOTaKHbIX TaHHBIX

[TepeiiTn K nmpeabIAyIIeH CKBaXKUHE

IlepeiTu k nocnenyromen CKBaXXuHe

OOHOBHUTH OKHO IPOPUCOBKH JJAHHBIX

OTCOpTI/IpOBaTB CKBA)XHHBI ITO KOOPAUHATC

YcTranaBiIMBaeT TOPU3OHTAIBHYIO KOOPAUHATY (BOIb MPOMUIIS)

E‘ & ‘F‘t ‘1’ Py ‘-,M

HOMep HpO(bI/IJISI, eCjiu npoekm cocmoum U3 HeCKOJIbKux JUHULL

AP

[Toanuce k ckBaxkuHe (He Oosiee STH CHMBOJIOB)

VYroa HakJI0HA CKBaXXUHEI B INIOCKOCTU XZ.

17

JlonoHUTEIbHBIE OTIIIUT

Monynb cofepKUT J1Ba OCHOBHBIX OKHa. CiieBa pacnonoxkeHo OKHO JaHHBIX, COJepKallee
Tabmuiy co cienyromumu croiaduamu: N — mopsiakoBeiid HoMep ciosi, H — MOmHOCTE ciiost B
MeTpax, Z — riayOuHa MoJoWBHI cliosl B MeTpax, C — Tum 3anuBkU. B mpaBoM OKHE AaHHBIE IO

CKBa>XHMHaM OT06pa)KaIOTC$I B Fpa(l)I/I‘-IeCKOM BUIC.

el
Jlnst Havana cosnanusi ¢aiia JUTOJOTUM HEOOXOIMMO HaXaTh KHOIKY H Ha IaHelu

uHCTpyMeHTOB. [locne yero B OKHe JaHHBIX MOSBUTCS HOBas Tabnuna. [Ipyu moMomm KHOMKH

ﬂ HEO0OXOIMMO 33J1aTh HY)KHOE YHCIIO coeB. Jlasee HeoOX0aMMO OTPEAaKTUPOBATh TAONHILY,
YCTAaHOBWB 3HAYCHUS MOITHOCTH WJIM TIYOWHBI IMOJONIBBI KAXKJIOTO U3 CIIOEB, a TaK)Ke BHIOPATH
THUI 3aJMBKH B COOTBETCTBHUH C JuTosiorueit. Jluanor vacrpoiiku 3anusku Pattern Color Editor
BBI3bIBACTCS JBOWHBIM HakKaTWeM JIEBOM KHOMKU MbIIU B cTonOme C OkHa NaHHBIX (CMOTpHU
pUCYHOK HUXke). B mporpamme mpennaraercss OoraThlii BBIOOpP JHTOJOTHYECKHX 3alMBOK. B

oruu Color MOKHO BBIOPATH IBET 3aTHBKH.
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Pattern Color Editor I&

M Soid . Color... |
MHone = —_—

—_ Horizontal ok,

|| “ertical

Cancel

“% Back Diagonal -

IT Cross
2% Diagonal Cross

= -

Puc. 16 OxHo peaakTopa 3aJJMBKH

=

Ilocne oxoHuaHMsI BBOJA JaHHBIX IO CKBAXKMHE HEOOXOAMMO Ha)XaThb KHOIKY ﬂ u
CKBa)XXMHa MOSBUTCA B rpaduueckoM okHe. [locie 3Toro Heo6xoaumMo 3a/1aTh TOPU3OHTAIBHYIO U
BCPTUKAJIBHYIO KOOPAMHATBI CKBAXXWHBI Ha MAHCIM HHCTPYMCHTOB B KWJIOMETpaAx, IMOCJIC 4Y€rO
CKBaXHHA OyneT M300pakaTbCcs B COOTBETCTBHU CO CBOMMH KoopauHaTamu. B rpaduueckom
OKHE aKTHUBHAas CKBaKMHA OTOOPaKaeTCsl KPACHBIM LIBETOM.

Jns  ynoOctBa paboThl € OONBIIMM KOJMYECTBOM CKBAXKUH B IPOrpaMMe HMeEeTcs
BO3MOXXHOCTh CO3JaHMS MAIUTPHI. [ co3manns maiuTpbl BIOEpUTE HEOOXOJUMYIO 3aJIMBKY B
cTonbue 3anuBok OKHA JaHHBIX, [10OCJIE YEro IIEJIKHUTE MPaBOM KHONKOW MbIIIM B 00JacTH

3aJIMBOK Ha TJIaBHOM ITaHEIn porpamMmsl. Takum IMyTEM MOKET OBITH CO3JaH Ha60p 3aJINBOK,

T
KOTOPBIN 3aT€M MOKET ObITh COoXpaHeH. |11 3TOro HaXKMHUTE KHOIIKY J U BBIOEpUTE Save

default palette. CoxpanenHblif HAOOp 3aTMBOK MOYKET OBITH UCIIOJIB30BAH MPU CO3IaHUHA HOBOTO
; %]
daiina TaHHBIX JTUTOJOTHH U KapoTaka ( - Load default palette).

Set borehole width, moctynnas npu HakaTuu KHOMKH j YCTaHABJIMBACT IIUPUHY
CKB@XWH B MPOIEHTAX OT JJTMHBI TIPOQHIISL.

ITocne coxpanenus daina JaHHBIX OyAyT CO3/JaHBl HECKOJIBKO (hailyioB: *.Crt — mpoekT
MOJTYyJIsI, KOTOPBIl MOKET OBITh 3arpy’keH B mporpamme u *.txt — daitna mis kaxa0ii CKBaXUHbI,
MMEHa COOTBETCTBYIOT TOPHU30HTAJIBHON M BEpTHKaJIbHOU KoopauHare. [loapobHee o ¢opmare

¢aiina JIUTOJIOTHH.
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Jlist Toro, 9roObl JM00aBUTH JaHHBIE IO CKBOKHHAM WCIOJNB3yiTe Komanmy Options/
Borehole/Load borehole data data. /lanubie o ckBaxkuHam OyAyT OTpaXKaThCs KaK Ha pas3pese,

TakK U B 00JaCTH pelakTopa MOJICTH (CMOTPH PUCYHOK HIKE).

Hesigtivity section

20 40 80 20 100 120 140 180 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 100

Puc. 17 Oto0paxenune JaHHBIX JUTOJOTHH B MOJEIH

[Tpn HAIMYUY KapOTaXHBIX JAHHBIX 10 CKBAKHHE HEOOXOJIMMO MOATOTOBUTH (haiin ¢opmara,

OIMMCAaHHOT'O B pasaciic «Popmar d)al‘/'ma JAHHBIX KAPOTAKad W JIMTOJIOTHU» W 3arpy3uTb €Tro

UCIIONb3Ys KHOIIKY _I

Knonku nmanenmmn HHCTPYMCHTOB MOAYJIA 3aJJaHUs JAaHHBIX JIMTOJIOTMA ,I[y6J'II/Ipy10TC$I B MCHIO

Options.
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Busyanu3auusi pe3yjibTaToB

3D Bu3yasm3aums reodjeKTpuYecKuX Mojejeil 1 HCTOYHUKOB 110

HECKOJIbKHUM Npodpuisam

Ecniu Ha momaaM — WccneoBaHUN — BBIIOJIHEHBI  M3MEPEHHS [0  HECKOJBKUM
OJIN3KOPACIONIOKEHHBIM ~ MpOQMIsAM,  LernecooOpa3HO  MPOBOJUTH  MX  COBMECTHYIO
MHTEPIpETaNno. DTO MO3BOJISIET M3ydaTh PACHpPOCTPAHEHUE BBIJICICHHBIX CTPYKTYp B ILIaHE, a
TaKKe O0JIeryaeT MHTEPIPETAUI0 KaXI0ro Npoduis B OTAEIBHOCTH, YIPOIIas BBIACICHHE
Haubosee YCTONYHUBBIX JIEMEHTOB MOJIETIH.

B nporpamme ZondSP2D is COBMECTHON BH3yalU3allMU TE€OIICKTPUUECKHUX, MOTYIEHHBIX
10 HECKOJBKUM NPOQHIISIM, CIYXHT Moayiab 3D Section viewer, BBI3bIBAGMBIi C IOMOIIBIO
nyHkTa mento Options/3D fence diagram. OH mo3BoJIsIeT MPEACTaBIATh MOJTYUYCHHBIC MOJICIU B
MPOCTPAHCTBE (C y4eToM perbeda), a TakKe CTPOUTH paclpeesieHUs] BBIOpaHHOTO MapameTpa B
TUTaHE VIS 3a/IaHHOM MOJIb30BaTeNIeM IITyOHHBI WIIH a0COTIOTHOM OTMETKHU.

OkHO 00BEMHO# BHM3yaJIM3allMUd COCTOMT W3 TpeX BKIagok — Lines (3amanue xoopauHat
npodwmiieit) (cM. pucyHok Hmxke), 3D View (okHo mpocmotpa mojaenu), Options (uactpoiiku
M300paXkeHus1) U MaHeI NHCTPYMEHTOB (00ecrieunBaeT JOCTYN K JOMOIHUTEIbHBIM ITapaMeTpaM

" BO3MOKHOCTH 3arpy3KH, COXpaHCHUA U SKCIIOPTa HOCTpOCHHOﬁ 00BbeMHOM MO,[[GJ'II/I).
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s8% s * k6, . @ = ‘jl r &I Resistiviy _~
#B Lines I (7 30 View | [ Options |

File Name | 0 | v | x1 | v |v] Y

Current line 4552625 54111415 | 4556175  5409568.6

17sp.mod2d 455310.500 1 5411149.490  455668.010 | 5409564.300

18sp.mod2d 455357.450 |5411156.480 | 455712.530 | 5409583.560
455405.500 |5411164.490 | 455760.260 | 5409591.500
5411171.480 | 455793.770 5409659.520

|mla|u|~|v— *
REEEE-«

5410 500 -

455 000 455 500 456 000 X

Puc. 18 Braaaka Lines oxkna 3D sections viewer

Jlnst no0asnenust mpoduiell U BBoJa KOOPAMHAT MpeaHa3HaueHa Bkiajaka Lines. Kaxiaomy
npodMI0 COOTBETCTBYET CTpOKa B Tabuuue. UToOb! 106aBUTh poduiib B Ta0IMIly, HEOOXOIUMO
IPaBOil KHOMKOM MBIIIM HaXKaTh HA MyCTYIO SYEHKY NEpBOro CTONOA U BBIOPAaTh HYKHBIN (haiil.
Jns o0beMHOW BH3yalU3allid IporpaMMma HCHoiib3yeT (ailiel ¢ pacmupeHueM *.mod2d,
KOTOpBIC CO3/IAIOTCS ABTOMATHYECKM TPU COXpaHeHWH mpoekta B (opmare ZondSP2D.
Jl06aBUTh MyCTYIO CTPOKY B TaOJUIly MM YIAIUTh U3 HEe HEHY)KHBIH (a1 MOKHO C TOMOILBIO

+

KHOIIOK v mamemu mHCTpymenTto. Cronm6mer X0, YO, X1, Y1 tabmumsl comepixar
NPSMOYTOJIEHBIE KOOPAMHATHI Havajda M KOHIIA COOTBETCTBYyomero mnpodmri. Heobxommumo
OTMETHUTb, YTO JOMYCKAETCSl TPOM3BOJIbHAS B3aUMHAsl OPUEHTAIHS MPOQHICH — OHH MOTYT OBITH
napajulebHBIMY, HENapauleIbHBIMK, TE€PEeCeKaoNIMMUC WM Henepecekaromumucs. [lnan
npoduiieii oToOpaxkaeTcsi MO Mepe BBOJAa KOOPAWHAT B MPaBOM YacTH OKHa BKJIAAKU Lines.
[Tocnemnnit cTomber; TabIWIIBI TO3BOJISIET MO Mepe HaTO0OHOCTH HE OTOOpa)kaTh BHIOpaHHBIE
npoduin.

Briragka Options mo3BosnsieT HacTpauBaTh MapamMeTpbl OTOOPAKCHHUS] — LBETOBYIO MKy U

MacmTabbpl MO Kaxaoll u3 oced. COOTHOIIEHHE MacITabOB MOXHO TakKe YCTaHOBHTH C
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|1:'I:'I
IIOMOIIIBIO ITOJISL E MaHCJIN MHCTPYMCHTOB. B mnosie co 3HaueHusMu COACPIKATCA

MacmTaObl OTOOpaXeHHs MO KaXAoi u3 oceil. Haxarue KHOIKH J II03BOJISIET IIEPEUTH B

PEXKUM ITOJIB30BATCIIBCKOI'O 3aJaHHsA MacmTaboB OCei.

IHesistivit}I vI

- IOCTPOUTH MOJIEIb yEIbHBIX CONPOTUBICHUN 11 Habopa npoduiieit

IEurrents vI o
- IOCTPOMTH MOJIeTIb 0OBEMHBIX HCTOYHUKOB ISl Habopa mpoduieit

Cama oObeMHast MOjIesIb 0TOOpaxkaeTcs Bo Bkiaake 3D View (CM. pUCYHOK HUKE).

sBEsBE +- 5 N @[ [Zr I [Carems =]

## Lines (7 3D View I Uptionsl

0.0044
0.0038
0.0031
0.0025
0.0019
0.0013
0.0008

Puc. 19 Bkaaaka 3D View okna 3D section viewer. OobemMHasi BU3yaau3anust

HaCTpOﬁKa oceit (Ka)KHOﬁ 1o OTI[CJ'IBHOCTI/I) OCYHICCTBJIACTCA C€ IIOMOILIBIO OHUAJIOTOB,

A .
BBI3bIBACMBIX KHOIIKOH MMaHCJIM HWHCTPYMCHTOB. COOTBCTCTBYIOH_II/II/I Juajior IO3BOJIACT
MEHATh CBOMCTBa IIOAMNHCEH K 0CsAM, HACTpauBaTb OTO6pa)KeHI/IC CCTKHU, YCTaHAaBJIMBATb

3aroJIOBKY OCEH U T.II.
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JlocTyn K HacTpoWKaMm, CBSI3aHHBIM C OOBEMHBIM M300pakeHHEM MOJENU (TUIbI MPOEKIUH,

MaCIJ.ITa6BI, yroia 1moBOpoTa, CMCHICHUA BCeM MoOIeIu B KOOpJuHATaxX OJSKpaHa H I[p)

OCYIIECTBIISIETCS C TOMOIIbIO KHOIIKH
PabGorathk ¢ cO3MaHHON MOZEJIBFI0 TAKXE MOKHO C ITIOMOIIBIO MBI — C HaXXaToH JIEBOM

KHOIIKOM MOJIelib MOKHO IMPOU3BOJBLHO Bpamarth. Koneco Mplmu perynupyer macuirtad. [lpu

Ha)KaTUU KHOIIKU MPOUCXOJUT ABTOMATHYECKOE BpALICHUE MOJEIU BOKPYL CBOErO
r€OMETPUYECKOrO LIEHTPA.
[Tone3Hoit onuuen SABISETCA BO3MOXKHOCTH MOCTPOEHUS TOPU30HTAIBHOrO cpesa. Jloctynm k

COOTBETCTBYIOIIEH  OIIMU  OCYLIECTBISETCA C  IOMOLIbI0  Habopa  MHCTPYMEHTOB
g P Zr

YKa3pIBaeT, OyJeT M WCIOJIb30BaThCS aOCONIOTHAsT OTMETKAa BBICOTHI WM TJIyOMHa OT

IMaHCJIn HWHCTPYMCHTOB. OHI_II/ISI BBI60pa, ClipaBa OT 1MOJd BBOJA

MOBEPXHOCTH, MPU OCTPOEHUU cpe3a. [Ipumep noka3zan Ha pUCyHKe HUXKE.

.’"‘B s e 3e, . @ S l:,\n—Elp &I Currents h

E-P Lines () 3D View I Uplionsl

0.0044
0.0038
0.0031
0.0025
0.0019
0.0013
0.0008

I [Building slice...100%

Puc. 20 Bxuaaaka 3D View oxna 3D sections viewer. Kapra conpoTuBjieHHs HA 3aIaHHOM

I‘JIY6I/IHB OT MOBEPXHOCTH
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]
e .
=l - nocrpouts XY cpes 11s 3a0aHHOI ITyOUHEL

&

Kuomka “—— mO3BOJISET 3arpy3dTh MOJIOKKY B Buje Kapthl Bing (kaprorpaduueckuii

cepBuc Microsoft), KoopauHaThI B 3TOM citydae JoibkHbI 0biTh B UTM dopmare.

Knonka 5 MO3BOJISIET CTPOUTH cpe3bl XY IS 3aJJaHHOM TIYOMHBI, SKCIIOPTHPYS CPE3bI B
Surfer.

HaGop mopeneit B 3D section viewer MOXXHO COXpaHHUTb, ¥ MOTOM CHOBa OTKPBITH C

u

MIOMOULIBIO KHOIIOK H u ® Eowm s auanore coxpaHenus BbiOpath XY plane, mporpamma
co3macT TekcToBbld (aiinm *.dat mis Tekymero cpesa mo riayouHe. DTOT Gaiti MOXHO
UCIIOJIb30BaTh JJIsi pabOThl BO BHEHIHHUX MporpamMmax, Hampumep, Surfer. Ilpu coxpaHeHuu B
dopmare Voxler 3d grid mporpamma co3maeT TekcToBBIN (aitn *.dat, comepkaiiyii JaHHBIE IS

BCEU MOJIEIIN.

K

BbIBoJ] OKHA MOZENIM Ha MevyaTh OCYILECTBIIETCS ¢ MOMOIIBIO Ha)KaTHsI KHOIKU HaHeu
MHCTPYMEHTOB.

Bxkmaaka Options okua 3D sections viewer

Oo6unacte Color scale no3Bossier HacTpouTh mapamerpbl 3anuBku. Kxonka Palette Bei3biBaer
JIMAJIOTOBOE OKHO HAacTpoWKku 3ainuBku (moapobuee). Obmactes Color scale limits mosBomser
YCTAaHOBUTh MHHHUMYM U MAaKCUMyM I IIBETOBOW IIKaJbl B pYy4YyHYIO WM BBIOpaTh
ABTOMATUYECKUI PEKUM OIPENEICHUS NPEAEIOB, YCTAHOBUB COOTBETCTBYIOUIYIO IaJIOUKY.

Omuust Continuous ecnu OMIUsT BKIIFOYEHA, pa3pe3 OyAeT MOCTPOEH C HCIOJIb30BaHHEM
HENpepbhIBHON I[BETOBON NAIIUTPHI, HHAUYE HAOOPOM KOHTYpOB.

Omuust  Boreholes M0Ka3aTh CKBa)XMHHbIE JaHHBIE B TPEXMEPHOM Hu3o0paxeHuu. Ilpu
OOJBIIIOM KOJMYECTBE CKBAXKUH B MPOEKTE, UX OTOOpa)KEHHWE MOXET 3aHMMaTh 3HAUYUTEIIbHOE

BpeMs
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,
[ 3D sections viewer

s@Psa +- SR s 2r
Hi Lines] 7 30 View Options I
Color sale Az soales
Palette &] ‘
J X
Color scale limits U 0’ '
Minimum 30.00
J Y
! Maximum 1700.00
|| ’ J .
Automatic v ! e !
I Iv Continuoiz
I
Boreholes v

Puc. 21 Bkuaaaka Options okna 3D sections viewer. Kapra conporuBJ/ieHHsI HAa 3a1aHHOI

l"J'lyﬁl/IHe OT IOBEPXHOCTHU

Ieorornyeckuii peaKkTop pa3pe3oB

JIist  TOCTPOEHHST  TeoNoro-reopusnueckoif  mMomenu  (MIPOBEACHHS — TEOIOTHYECKON
UHTEpIpETallni) CIY)XUT OKHO penakropa reonorndeckoii monenu Geological editor,
BbI3bIBaEMOE ¢ momoinsio MeHo Options/Geological editor. Pemaktop mo3BonseTr B
WHTEPAKTUBHOM PEKMME CO3/1aTh TEOJIOTHYECKYIO MOJIETh Ha OCHOBE TEKYIIEH MOJIENH MPOEKTa,
CKBOKWHHBIX JIAHHBIX, JAHHBIX JPYTHX MporpaMMm makera ZOnd u ampuopHOM pacTpoBOi
uHoOpMaIMK, pacreyaraTh MOJYYEHHbIE pa3pe3bl B 3aJaHHOM Maciutabe, COXpPaHHUTh U
9KCIIOPTHPOBATH PE3YJIbTATHI HHTEPITPETAIIUH.

Ipu BBI30BE OKHA peIaKTOpa TEOJIOTHYECKON MOJEIH B HEW OTOOpakaeTCsl TEKyIas MOIEIb
npoekTa. J[s 3arpy3ku anpuopHoi nHpopmaiuu B Buae (aitioB popmarta *.S€C CIIYKHUT MyHKT
menro File/Open section, ans 3arpy3ku ckBaXMHHBIX JaHHBIX — Options/Load borehole data.

Pe3ybpTaThl reoU3NUECKON WHTEPIPETAIIMHA CIY)KaT CBOCOOPA3HOM I[BETOBOM IMOUTOKKOM,
MIOBEPX KOTOPOM CTPOUTCSI TEOJOTHYECKash MOJETb. B XO/ae CO3IaHus MOJEIH BBIICISIOTCS

JIOKaJIbHbIe OOBEKTHI M CJIOM, Ha KOTOpbIE 3aTEM HAHOCUTCS BBIOPAHHBIM HHTEPIPETATOPOM
47



reoJoru4eckuii kpam. Moaynb MO3BOJSET Takke OTOOpakaTb CKBaXMHHbBIE JAaHHBIE, YTO
CYILECTBEHHO YNPOILIAET IPOLECC TOCTPOEHUS MOEIH.

Takum 00pa3oM, OCHOBHAs 3a/1a4a MOJYJSl COCTOUT B OBICTPOM IOCTPOSHHUH T'€OJIOTUYECKHX
pa3pe3oB Ha 0aze reopu3NIeCKuX pe3yIbTaTOB U JallbHEUIINN SKcopT B cucteMbl CAD.

[lepen nHayamom paboOTHl HEOOXOIMMO OYEHb BHHUMATENIBHO BBIOpAaTh TUI pa3pe3a U €ro
rpaduueckue HaCTpOWKU. Haumydmmmm BapuaHTOM SIBIISIETCS MpEACTaBICHUE pa3pe3a B (opme
KOHTYPOB.

[Ipumep reossieKTpudYeckoro paspesa u Co3/1aHHON Ha €r0 OCHOBAHMH Ie€OJIOTHYECKON MOAETU
npecTaBieH Ha cieayromeM pucynke. ITyakt menro File/Remove picture mossoisieT yoparthb

HOJJIOKKY — pa3pe3 MapaMeTpa, Ha OCHOBAHUU KOTOPOT'O NMPOBOJUTCS UHTEPIPETALUS.
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=100

50 100 150 200 250 300 350 400 450 =00

Puc. 22 Oxno ananora Geologocal editor, rae A — okHo nepex Ha4yajoM padorel, B -

OKHO B pe:kuMe padoTbl, C- BUHAJIBHAS Te0J0rM4YecKasi HHTepIpeTanus

Jlig mpoBeIeHNsI T€O0JIOTMUYECKON MHTEPIIPETAlMK Ha TTaHEeJIM HUHCTPYMEHTOB IIPEyCMOTPEHBI
JBa HaO0Opa KHOMOK: OJIMH MpeJHa3Ha4yeH JUIs CO3JaHusl MOJIUTOHAIbHBIX Tel (C BO3MOKHOCTHIO
pEelaKTUPOBAHUS KPAaIloOB, 3aJIMBOK, CTWIIS TPAHUI] U T.I.), APYrod — JJIsl PUCOBaHMS Ha pas3pese
OTJENbHBIX JHUHUN. OHHM MOTYT HCIONB30BaThCs Ui OOO3HAYEHHST HEKOTOPHIX 3JIEMEHTOB
re0JIOTHYECKOr0 CTPOEHHS (HAIpUMep, MIOCKOCTEH TEKTOHWYECKHX HapyIIEeHWH) WIH B I€JIOM
MOBBILIATH HATJISIHOCTh HHTEPIPETAIIIOHHOTO pa3pesa.
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Ha manenu uncrpymentoB okaa Geological editor HaxoasaTcss KHONIKH TS PeIaKTHPOBAHHMS

ITOJIMTOHOB:
HNuctpymenT Onuus

@ Coznanne nonurona. Haxxatue j1eBoil KHOIIKM MBIIIN JOOABJISIET HOBBIM Y3l
K TOJWIMHUM - TpaHulle moJurona. ONHCaHWE TpaHUIbl TOJUTOHA
3aBEPINACTCS HAKATUEM MPABOW KHOIKH MBIIIIH, ITOCJIE KOTOPOTO MOJIUIUHUS
aBTOMAaTHYECKH 3aMBIKAETCS.

@ VYnanenue mnonurona. Ilocme BbIOOpa HMHCTPYMEHTa OCYIIECTBISETCS
Ha)KaTHEM INIPaBOM KHOINKH MBIIIKA Ha IOJHWIOH, KOTOPBIH HEOOXOJIMMO
YIJIUTD.

Co3nanue MoJMroHa, MPUMBIKAIOIIETO K CYIIECTBYIOLIEMY IMOJMIOHY WU

rpanune obisactu moxenuposanus. Ilocie BbIOOpa ITaHHOIO HMHCTPYMEHTa
HEOOXOAMMO 3aJaBaTh TpAHUIy, HE CMEXHYI0 C CYIIECTBYIOIIUM
nosroHoM. IlepBasg M mociegHsss TOYKAa 3alaBaeMOM TpaHMIE IOJDKHA
NpPUHAIEKATh JIMOO TpaHHIle CMEXKHOro Tena, JU0O0 rpaHulle 00JacTu
MOJIETTUPOBaHUs. 3a/laHNE TPAHUIIB] 3aBEPIIAETCS] HAXKATUEM ITPaBOU KHOIIKH
MbIM. CMEXHYI TpaHMIy IporpaMMa BbIOEpPET aBTOMAaTHYECKH WIIU

MPEIIOKUT BBIOPATh C IOMOIIBIO 1Hajora.

PasbenuHeHne CMEXKHBIX IIOJMIOHOB. EcIM ¢ MOMOIIBIO npeaAbIAYLUICTO

WHCTPYMEHTa CO3/]JaHa MOJIENb, COJEpkKaIlasi CMEXKHbIE MOJTUTOHBI, JaHHBINA
WHCTPYMEHT TO3BOJISIET Pa3beIUHUTh WX, YTOOBI MOJYYUTH BO3MOKHOCTH
HECBSI3aHHOTO W3MEHEHHUs TpaHUull, NEPEeMELICHUs, YAAJICHHUS TMOJIUTOHA.
[Tocne BbIOOpa MHCTPYMEHTA JIEBOM KHOIMKOW MBIIINA BHIOMPAETCS MOJUTOH,
KOTOPBIA HEOOXOAMMO OTAEIUTH (OJHOKPATHOE Ha)KaThe B JIOOOW TOYKe
MOJIUTOHA, MPU 3TOM €T0 TPaHUIbl MEHSIOT 11BeT). HakaTtre mpaBoii KHOTIKA

MBIIIN 3aBEPIIACT NPOUCAYPY Pa3bCANHCHUS.
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Pa3nenuts nmonuroH mo npsAMou JMHUM (CO3AAaTh U3 OJHOIO IOJUIOHA J1BA).
JleBOM KHONKOM MBIIIM yKa3bIBAC€TCs IEepBas TOYKA MPSIMOU, 3aT€M IPaBOU
KHONKOW — Bropas. O0e TOUYKM JOJDKHBI HAXOOUThCA Ha TpaHUIE

pasaciaaeMoOro mojauroHa.

[lepemecTuTh OAUToH. BEIOOP MONMMIOHA OCYIIECTBISETCS HAXKATUEM JIEBOM
KHOIIKM MbIM. [Ipy nBy>keHnn Mbluu neperod nepeMeniaercd. [lonoxenue

MoJIuroHa (PMKCUPYETCsl Ha)kKaTheM IPaBOi KHOIIKH.

HepeMeCTI/ITB 4aCThb IIOJIMT'OHA

JobGaButh y3en. OcCyliecTBIAECTCS Ha)XKaTUEM MPaBOM KHOMKUA MBIIIA Ha

TOYKY I'PaHUIIBI, KyZa HEOOXOAUMO TOOABUTH Y3€ll.

Y nanutb Y3¢€lI. OCYH_[CCTBJ'IHCTCSI HaXXaTuem npaBoﬁ KHOIIKHA MBIIIHA Ha Y3€II,

KOTOPBI HEOOXOIUMO YAAIUTh.

HepeMeCTI/ITL y3€II. BBI60p Yy3Jj1a OCYHICCTBIIACTCA HAXKATUCM JIEBOM KHOIIKH
MBIIIHY, HICPCMCIICHUC — JIBHIXCHHCM MBbIIIK, OKOHYAHUEC IICPCMCIICHUA —

Ha)KaTUEM IIPaBON KHOIIKH.

PazpenuauTh CBA3aHHBIE TOYKU. JIaHHBIA pPEXUM IpPEAHA3HAYEH JUIS
pa3bEIMHEHHUS CBSI3aHHBIX TOYEK. Pa3zbenMHEHUME TOYEK CBSA3AHHOIO
MOJUTOHA MPOU3BOJUTCS IIETYKOM IPABOM KHONKH MbIIIA 1O HEed. B
pe3yJibTaTe 3TOW ONepalid BMECTO OJHOW CBSI3AHHOM TOYKHM MOSBIISIETCS
Ha0Op HECBSI3aHHBIX TOYEK, MPUHAATEKANIUX KaKJas CBOEMY MOJUTOHY.

To4YkM OJIUTOHOB U3MEHSIOT IIBET Ha KpaCHHﬁ Ipu HpI/I6J'II/I}I(eHI/II/I Kypcopa.

[IepemecTnuTh TOUKy. JlaHHBIN peXUM IpeAHA3HAYEH /I IEpEMENICHUs
TOYKHU MoJurona. Jlis BeiOopa nepemMeniaeMoil TOUKH HCIIONIb3YeTCs IeTY0K
JIEBOM KHOIIKM MBIIIN; IIOCJI€ KOTOPOro0 TOYKAa IIOJIUIOHA IEPEMEILAETCs

Bciend 3a KypcopoM. Jlis 3akpemsyieHuss HOBOTO TIOJIOKEHHUS TOYKH
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HCIIOJIb3YETCs IIETYOK IIPaBoi KHONKM Mblu. Eciin onepanys HeBO3MOXKHa
(T.e. xakue - nMOO TpaHH NeEpeceKaroTcs) IporpamMma He TO3BOJSIET
[I0JIb30BATENII0 MEPEMECTUTh TOUKY M BO3BpalllaeT €€ B IepBOHAYAIBHOE
noJjiokeHue. TOUKM paclioyIOKEHHbIE HA I'paHMIE MOJEIM IepeMelaroTcs
TOJIBKO BJOJb COOTBETCTBYIOIIMX KpaeB. TOUKHM MOJIMIOHA U3MEHSIOT LIBET

Ha KpacHBIN MpHU MPUOIIKEHUH Kypcopa.

HI/IaJ'IOl" HaCTPOfIKPI l"pa(bI/ILIeCKI/IX napaMETpoOB IIOJIMI'OHA BBI3bIBACTCA ,I[BOI\/'IHBIM MICJITYKOM

MBIIIH B €r0 eHTpe (MoApoOHO onucaH B pasjene uaaor HaCTPOWKK apaMeTPOB MOJIUTOHA).

Taxoke Ha ITaHenIn YIIPABJICHUA HAXOAATCA KHOIIKW IJId CO3AaHUA U pCAaKTUPOBAHUA JIMHUH

Jlo6aBUTH JIMHUIO

HepeMeCTI/ITB y3ei1

VY nanuts y3en

JloGaBuTh y3en

VY njanuTe TUHUIO

CO3I[8.TB IMOJIMTOH U3 IBYX JIMHUN

HepeMeCTI/ITB JIMHHIO

KA % 1A |4 A |£] |4

COXpaHI/ITB JIMHHUIO

OtmeHa MOCIEIHEr0 ACMCTBUS

|

Menro File okna Geological editor conepxut cnenyromue GyHKIHU:

Open section — mo3BoJIsIeT 3arpy3uTh MOJIL30BATEILCKUI (aiiil ¢ TONMUToHaMu (rpadrueckoe
n300paxeHue).

Save section — mo3BoJISIET COXPAHHUTh TEKYIIYIO Ie€0JI0T0-TeO(PH3NUECKYIO MOJICIb.

Remove picture — ckpbITh MOUTOKKY U3 PEAAKTOPA.

Print preview — BbI3BaTh AUAJIOT TIEYaTH U300PAXKCHUSI.

Mento Option oxkua Geological editor cogepxuT cneayromue GyHKINU:
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Automatic scaling — BKJIIOYHTH PEKHAM aBTOMATHYECKOW HACTPOHMKHM MaciITaboB
M300paXKeHUS

Delete all poly — ynanuth Bce MOJIUTOHBI U JTMHUU

Get from modeling — ncmop30BaTh MOJUTOHBI U3 PEKUMA ITOJUTOHATBHOTO MOIETUPOBAHHUSL.

Load borehole data — 3arpy3uth ckBakuHHBIE JaHHBIE U3 (aiiaa

Remove borehole data — ynanuts ckBaXkiHHBIC JaHHBIC U3 PEAKTOPa

Output settings — BbI3BaTh AMAIOT HACTPOWKH MapaMETPOB SKCIOPTUPYEMOTO M300paKeHUS

(moapobHee).

CoxpaHeHue pe3ynbTaToB UHTepNpeTaLum

Pesynbrar wmHTepnperanmu mpodwis JaHHBIX XpaHUTCS B OuHapHOM (aitie ¢opmara
ZondSP2D (pacmmupenue *.SP2). B stoMm (aiine coXpaHSIOTCS IOJIEBbIE JaHHBIC, 3HAYCHHS
OTHOCHUTEIIHBIX BECOB HM3MEPCHHU, TEKyIlas MOJeNb cpeasl u aApyras wuHpopmanws. [lpu
MOCIICAYIOMICH 3arpy3Ke, sl CO3aHUs MOJICTU CPEIbl, HCIIONB3YIOTCS TaHHBIC U3 (haiina.

CoxpaHUTh pe3yibTaT HHTEPIPETAIIUU, MOKHO HAXKAB KHOIKY H nanemn HHCTPYMEHTOB WJIH
cooTBeTCcTBYMONIMHI eif myHKT MeHto File/Save file. B nosBuBiemMcs auasnore, TakkKe BO3MOXHO
BBIOpaTh THII coxpaHseMmoil mHpopmarmu: (aiin mpoekra Project data, ¢aitner n3obpaxkenuit
(Model, WorkSheet) B ¢opmare *.BMP B HeoOxomumom Macmitadbe. Hwke mnpuBemeHb

BapHaHThl (OPMATOB COXpaHEeHUs (aiina:

Zond project data CoXpaHHUTh TMPOEKT C pe3yibTaTaMH HHTEPIPETAllud WU TMpoYeit
uH(popMaruei.

Zond project with | Coxpanuth Bce pe3ylbTaThl B MPOEKTe, HO C 3aMCHOM

calculated HaOJTFOICHHBIX JIAHHBIX PACYCTHBIMHU.

Zond calculated data CoXpaHHUTh pacCYMTAHHBIC 3HAYCHHS B TEKCTOBBINA (haii JaHHBIX.

Hanmpumep pesynbraTel MogenupoBanus boundary-redox.

Worksheet CoxpaHuth TpH rpaduyeckue cekiuu okHa B popmare BMP.

Model CoxpaHHTh HWXKHIOK TpaQHuUuecKyl0 CEKIMI0 OKHa B (opmate
BMP. Jlns Hactpoiikm MacmTaba HW300paKEHUSI  CIEAyeT

UCIOIB30BaTh auanor Picture settings (moapobuee).
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Grid file

CoxpaHUTh TEKYIIYIO MOJETH B BUJIE rpu-daiina B popmate DAT.

Section file CoxpaHUTh TEKYIIYI0 MOjieb B (hopmate sec(rpadudeckuit pai ¢
MIPUBSI3KOMN YTJIOB).
Sources file CoXpaHHUTh TEKYIIYIO pAaCIpeIe/icHHe UCTOYHHKOB B BHIE TPHUJI-

¢aiina B popmare DAT.

Macmitab u300pakeHuss MOKHO HACTPOUTH C MOMOIIbIO auanora Picture settings B meHro

Options/Extra/Bitmap output settings.

JAnanoru HacTpoek

JAMajior HACTPOMKH IKCIOPTHUPYEMOI0 H300paKeHU

Juanor Options/Extra/Bitmap output settings mo3Bojsier HAaCTPOMTH BEPTHUKAIbHBIH

macmTab Vertical scale (B Mmerpax Ha caHTUMETp), FOpU3OHTANBHBIN MacmiTab Horizontal scale

(B MeTpax Ha CaHTHUMETp), pa3pelIeHUE DKCIOpTHpyeMoro u3obpaxkenus Print resolution (B

DPI) u pasmep mpudra Font size.

JlaHHBbIC HACTPOWKH MPHMEHSIOTCS K coxpansemor B (opmatre BMP momenu (Model) H

€CJIM BBIKJIFOUYCHA OIIIIUA Automatic. Mnaue I/I306pa)KCHI/IC COXPAHACTCA B TOM K€ BUJC KaK Ha

JKpaHe.

E‘I" Picture settings ﬁ

Wertical scale 1. |20
Horizontal scale 1 |50
Frint resalution 100

Font size + |0 =
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Puc. 23 Oxno auajora Bitmap output settings pucynok crapbiii

JInajor HACTPOMKHU MapaMeTpPoOB 0TOOPAKEHUSA MOIE/IH

Jluanor HaCTpOIKK mapaMeTpoB OTOOpPaKEHUSI MOJIEIH BBI3BIBACTCS BHIOOPOM MyHKTa Setup
Ipy Ha)KaTUW IPaBOM KHOMNKU MBIIIM B BEpPXHEH YacTH OKHA MOJIENM B OOJACTH HAANUCU

«Resistivity sectiony.

Bxkmaaka Options

' Model setup @

Colors  Optians l

Box margins (pixels)
Object difference, LU

Left margin
Selection admizzibility, 2 |10 ¥

35 [
- e
Top margin 1 = Tranzparency a >
70 |~

Right margin

Bottom margin  [20 | Fart |

Apply Cancel

Puc. 24 Tuanor Model Setup, Bkaaaka Options

O6macte Box margins.

IMose Left margin — ycranaBiauBaeT OTCTYN (B MHKCENax) M300pa)KeHHs OT JIEBOTO Kpas
OKHa.

IMosne Right margin — ycranaBiuBaeT OTCTYH (B MHUKCENTaX) U300paKEHHs OT MPABOTO Kpas
OKHa.

IMone Top margin — ycTaHaBiuBaeT OTCTYH (B MUKCENaX) M300paKEHUsSI OT BEPXHETO Kpas

OKHa.
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IMojie Bottom margin — ycranaBiuBaeT OTCTYI (B IHKCENaX) H300PaKCHHUS OT HIKHETO
Kpasi OKHa.

IMone Object difference, % - ycraHaBIMBaeT MaKCHUMaJbHOE 3HAYEHUE OTHOUICHUS
MapaMeTPOB CMEXHBIX SUEEK, IPH MPEBBIIICHUU KOTOPOTO MEX1y HUMH PUCYETCS TpaHuIia.

IHosne Selection admissibility, % - ycranaBnuBaeT IONyCTHMBIM YpPOBEHb pa3Inyus
MapaMeTPOB CMEXHBIX SYECK, IPU KOTOPOM, STUYCHKU SBIISFOTCS €IMHBIM OOBEKTOM U BBIICTISIOTCS
COBMECTHO (B pexxume Bbiienenus Magic Wand).

[Tonie Transparency — ycraHaBiIMBaeT MPO3PAYHOCTb.

Knonka Font BeI3bIBaeT quanor HacTporku mpudra.

Bknanka Colors

Model setup @
Colors l Optians ]

Other

Palette & J ‘ Mesh

Body border - - 1
| [v Continuouz |

-

Selection |:| -
Ficed N -
Apply Cancel

Puc. 25 duanor Model Setup, Bkiaaaka Colors

Kuomnka Palette —BbI3pIBaeT AMaaor HACTPOMKH MAapaMETPOB 3aTUBKH (10Apo0HEe).

Omnmus ContinUOUS MO3BOJISIET BU3YAIM3UPOBATh Pa3pe3bl B CIIIAKCHHOM WU KOHTYPHOM
BHJIE.

O6nacte Other.

[Tone Mesh — ycranaBiuBaeT 1BET CETH.
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ITone Body border — mo3BossieT 3a1aTh 1IBET TPAHUIIBI MEXKIY COCCIHUMH STUCHKAMM, €CIIH
CTEIICHDb PA3IHUYHsI MEKIY HUMH OOJIbIIIE ONMPEICICHHOTO Tpe/iea.
[Tone Selection - ycranaBiuBaeT HBET METKH BBIACICHHOM SUCHKH.

[Tose Fixed - ycraHaBiuBaeT BET METKH 3a(DUKCUPOBAHHOMN STUCHKH.

J{Majior HACTPOIKU MapaMeTPOB MAJTUTPHI

Jluanor mpenHa3HayeH JJ1s HAaCTPOMKHU MalUuTPbl O0BEKTa MPOTPaMMbl U BBI3BIBAETCS KHOIIKOMN
Palette (cMoTpu prucyHOK HEKe). [lManor mo3BojseT BbIOpaTh OAHY M3 MATUTP MO YMOJIYAHHIO
(mpsiMast 1 oOpaTHasi pajyru, OTTEHKHU CEpOro M T.J.) WM CO3JaTh I0JIb30BATENbCKYIO LIKATY.
Jns noGaBneHus OeryHka Ha IIKaje MCIOJb3YHTe MPaBy0 KHOIKY MBIIIM C HA)KAaTOW KIaBHIIEH

Ctrl. 1t Toro utoOb! yaainTh OErYHOK HcIoNb3yiTe KiaBuiy Delete. Takxke MOXXKHO COXpaHUTh

H

IIOJIB30BATEIbCKYI0 MAJIUTPY, MCIOJIb3Yysd KHOIKY , WIH 3arpy3uTh Y€ HMEIOLIYIOCH,

)
UCTIONB3Ysl KHOIIKY &,

Color palette

Al BT EEEEEN-
|| [ [ HE-

Puc. 26 Imajor HacCTPOiiKM NapaMeTpPOB MAJTUTPHI
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[TamuTpy MOXHO MEHSTh, PEIAKTHPOBATh, 3arpykatb u3 ¢aiiaa ¥ COXpaHiATh B (Daiin

¢dopmata *.clr nporpammer Surfer.

Pepakrop rpajguka

® Graphic editor Iﬁ

Format l Paint ] Marks]

Border..— Outline. ..

Color... 1l

Puc. 27 Oxno nnanora Penakrop rpapuka, Bkiaaaka Format

PemakTop mpemHasHaueH Ui HACTPOWKHM BHEIIHEro BUaa Tpaduka. Ero MOXKHO BBI3BaTh
IIETYKOM MpaBOi KHONKM MBIIIH ¢ HaxkaTol kinasuiei SHIFT na rpaduxke.

Bxuiagka Format conep>kuT HaCTpOWKH COETMHUTENbHBIX IMHUN rpaduka.

KHnormka Border Bei3bIBaeT AMaIOr HACTPONKH MMapaMEeTPOB COCTUHUTEILHBIX JIMHUU TpaduKa.
Knormka Color BeI3biBaeT quajior BIOOpa 1BeTa rpaduka.
Knomka Outline BeI3bIBaeT Auaor HACTPOUKHU MTAPAMETPOB OOBOAKH COCAMHUTEIbHBIX IMHUU

rpaguka.

Bxuiazaka Point cogep kUt HaCTpOWKK yKaszaresen rpaduka.
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_3 Graphic editor @
Format  Point lMarks]
v Yisihie Style: M Square v
width [+ =
Height: |4 j
| Fatterm... Border... — |
Cloze
Puc. 28 OxHo auasiora Pegakrop rpaguka, Bkiaaaka Point

Omnuus Visible mo3Bossier moka3aTs/CKpeITh yKa3atenu rpaduka.

Omnuus Style ycranasnuaer popMy ykasares.

Onuus Width 3amaet mupuny ykasarenst B ¢AMHAIIAX YKPaHa.

Omnmus Height 3amaer BbicoTy ykaszaresst B €AMHAIIAX YKPaHA.

Knormka Pattern Bei3piBaeT quaior BbIOOpa mapaMeTpOB 3aIMBKH yKa3aTels.

Kuorka Border BeI3bIBaeT AUAIOT HACTPONKH MapaMeTPOB OOBOSIICH THHUN YKA3aTeIs.

Bxiaaka Marks coaep Ut HaCTpOWKH MOINKMCEH K yKa3aTesiM rpaduka.




@ Graphic editor @

Fn:nrmat] Paint  Marks l

l Arrows | Format | Test |
[ Wisible
Drraw gveny: |1 :II [ Clipped

&ngle: |0 :II

Cloze

Puc. 29 OxHo auasiora Pegakrop rpaduka, kiaaaka Marks

Bknazka Style.

Omnmus Visible mo3Bosisier moka3aTs/CKpbITh HOMKUCH K yKa3aTeasiM rpaduka.

Ommus Draw every mo3BoisieT pHCOBaTh KaXIyH0 BTOPYIO, TPEThIO W T.J. TOIIHCH B
3aBUCHUMOCTH OT BBIOPaHHOTO 3HAYEHUSI.

Ommus Angle ompesensier yros moBopoTa TEKCTa MOAMUCEH K YKa3aTessIM.

Omuus Clipped ycranaBnmBaeT, ciienyeT JM PHCOBATh MOIINKHCh K YKa3aTelio, €CIM OHA
BBIXOJIUT 3a 00J1acTh rpada.

Bxmagka Arrows ciayXuT Ui HACTPOMKH BHEIIHEro BHJA CTPENKU HUIYIIEH OT MOAMUCH K
yKa3aTeJo.

Knormka Border Bei3bIBacT 1uaior HACTPOHKY MapaMeTPOB JIMHUU CTPEIIKH.

Omnmus Length 3agaet amuHy CTpENKH.

Ommus Distance 3amaer paccTossHuEe MEXIY HAKOHEYHUKOM CTPEIIKU M yKas3areleM rpaduka.

Brmagka Format comepxut rpadudeckne HACTPOMKH i PaMKH BOKPYT TOJIMUCH K
yKa3aTeJro.

Knomnka Color BeI3bIBacT quaior BIOOPA I[BETA 3aJHETO (POHA PAMKH.

Knomka Frame BbI3bIBaeT AUATIOT HACTPOUKH JIMHUU PAMKH.

Omuus Round Frame no3BossieT 0ToOpaxarh paMKy ¢ 3aKpYTJICHHBIMH YIJIaMH.
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Onmun Transparent 3agaeT creneHb IPO3PAYHOCTH PAMKH.
Bxmagka Text:
Knomka Font BeI3bIBaeT quanor HacTporku mpudra At MOANMCced yka3aTenen.

Kuomnka Outline BeI3piBaeT auanor HaCTPOUKH JIMHUN 0OBOJAKH OYKB IOAMUCEH yKa3aTele.

PenakTop oceit

MHorue 00BeKThl IPOTrpaMMBbl COJIEPKAT KOOPIMHATHBIE OCH. J{J1s1 HACTPOMKH BHEIIHETO BU/IA
U MacIITaOMpPOBaHUS KOOPAMHATHBIX OCEH MCIIONb3yeTCs peAakTop ocedl. Ero MoKHO BbI3BaTh

IISTYKOM MPaBOM KHOIIKHM MBIIIU ¢ Hakator kiasuinei SHIFT Ha uHTEpecyromeli ocu.

r@ Bottom axis edit @1

Scales | Title | Labels | Ticks | Minor | Pasition |

[ Auto B etz LinLog optionz
| 0 Dl shift 3 =
Change... | Increment:
[ Mindec 001
[ Loganthrmic

[ Rounded lirmits

ikimurn M asimum l

Puc. 30 IIpumep amanora peraKkropa HUKHEH O0CH

[Tpu sToM mosBIsIeTCsl BCIUTbIBatoliee MeHIo ¢ Tpems myHkramu: Options, Default m Fix
range. IlepBblil BBI3BIBACT AMANOT, BTOPOW YCTaHABIMBACT 3HAYCHUS PAaBHBIMH 3HAUCHHSM II0
YMOITYaHUIO, TPETHH (PUKCUPYET OCh B TEKYIINX MpPEAeIax.

Bxuaaka Scales comepskuT Omniuu CBA3aHHbIE C HACTPOWKON MACIITa0HBIX TApaMETPOB OCH.

Ommust AUtO ykas3bIBaeT mporpamme, Kakum 00pa3oM OMpeAeiseTcss MUHUMYM U MaKCUMyM
ocu. Eciam onmust BKIIOYSHA, TMpeIeTbl OCH HAaxOJSITCS aBTOMATHYECKH, WHA4ye 3aJatoTCs

oJib3oBareiieM B oonactax Minimum u Maximum.
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Omnuus Inverted onpenenseT OpUCHTAIIMIO OCH.

Kuomnka Increment change Bei3bIBacT qualior 3aJaHus I1ara METOK OCH.

Omuus Logarithmic ycranaBnuBaer macmitab ocu - jorapuMUUECKHd WM JIMHEHHBIA. B
cllyyae 3HaKOIEPEMEHHOW OCH CIIeAyeT JOMOJHUTEIbHO MCIOJIb30BaTh omiuu obmaacti LinlLog
options.

O6nacte LinLog options coxepxut omimu, NpeaHA3HAYCHHBIC JUIS HACTPOWKH JIMHEWHO-
norapudmuueckoit ocu.  JluHelHO-norapupmMuyeckuii  mMacmrTad MO3BOJISIET MPEICTABIATH
3HaKOIIEPEMEHHBIC WA HOJIb COJICPIKAIIUE TAHHBIE B JIOTapU(PMHUECKOM MaciiTade.

Onmus Dec Shift ycranaBamBaer orctyn (B orapuMHUYECKHX JICKaaaX) OTHOCHTECIHLHO
MaKCHUMAaJIbHOTO 110 MOJYJIIO Ipesesia OCH 10 Hys. MuHuManbHas (IpeaHyieBas) AeKaaa uMeeT
JTUHEWHBIN MacIITald, OCTAIbHBIC JIOTapUPMUUECKUM.

Omnuus Min dec 3amaer U GUKCHPYET 3HAYEHHE MUHUMAIILHOH (TIPEIHYICBOMN) ICKaIbl, CCIIH
OINIIUsI BKJTFOYCHA.

Omnuus Rounded limits yka3siBaeT nmporpamme, Hy>KHO JIM OKPYIJISITh 3HAYCHHSI MUHUMYyMa U
MaKCHUMyMa OCH.

O6aactu Minimum u Maximum cozaepat HabOp OIIIKii 10 HACTPOMKE MPEICIIOB OCEH.

Omnuus Auto ompezaensier, KakuM 00pa3oM OINPENENSIeTCs TPeAea OCH - aBTOMATUYCCKH WIIH
3agaercs kHomkoit Change.

Bruanka Title conepxur omnimu CBsI3aHHBIC ¢ HACTPOMKOM 3aroJ0BKa OCH.

Bkmazka Style:

Omus Title onpenensier TekcT 3aronoBKa OCH.

Omuus Angle ompezensier yros moBopoTa TEKCTa 3arojioBKa OCH.

Omuus Size onpezenseT OTCTYN TEKCTa 3arojoBka ocu. [Ipu 3amanHoM 0 OTCTYI HaXOJUTHCS
ABTOMATHYECKHU.

Ommus Visible mo3Bossier moka3aTh/CKpPBITH 3ar0JIOBOK OCH.

Bxnaaka Text:

Knomnka FoNt BeI3bIBaE€T 1UAIOT HACTPOUKH HIpUQTA 7151 3ar0JIOBKA OCH.

Kuomnka Outline BbI3biBaeT Auanior HaCTPOWKHU JIMHUIN 0OBOJKU OYKB 3arojioBKa OCH.

Bknanka Labels comepxut omuu cBsi3aHHBIE C HACTPOMKOH MOAMUCEH OCH.

Bkmazaka Style:

Ommus Visible mo3Bossier moka3arh/CKpbITh TOMKUCH OCH.
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Ommus Offset ompenenster orctynm moamuce#t ocu. Ilpu 3aganHom 0 OTCTYNm HaXOAMTCS
ABTOMAaTUYECKHU.

Omuus Angle ompenensier yroy moBopoTa TEKCTa MOAMUCEH OCH.

Omuuss Min separation % 3amaeT MHHUMAJIbHOE TMPOICHTHOE PACCTOSHHUE MEXITY
MOAMUCSIMU.

Bxnanka Text:

Knomnka Font BeI3bIBaeT nuanor HaCTpOUWKH mpudTa It MOAMKUCEH OCH.

Brutaaka TiCKS comep)kuT OMInuU CBA3aHHbBIC C HACTPOHKOW TJIaBHBIX METOK OCH.

Knormka AXIS BbI3bIBACT AMATIOT HACTPOUKHU JIMHUU OCH.

Kunormka Grid BbI3bIBacT AMANOr HACTPOWKHU JIMHUN CETKH IJIABHBIX METOK OCH.

Knomka TicKS BbI3bIBa€T AMANIOr HACTPOWKHU JIMHUH TJIABHBIX BHEIIHMX METOK ocd. Omuus
Len ycranaBnuBaeT ux AJIUHY.

Knomka INNer BeI3bIBaeT AMAIOT HACTPONKY JTUHUI TTIaBHBIX BHYTPEHHUX METOK ocu. Omius
Len ycranaBnuBaeT Ux JAJIUHY.

Omuus At labels only ykaseiBaer mporpammMe pucoBaTh IJIaBHbIE METKH TOJILKO MPH HATUYUH
MOAMKCH Ha OCH.

Omnuus Axis behind — ycranaBiuBaet mopsi0K pUCOBaHHS OCEH U rpaduKOB.

Bkianka Minor conep XUt ONIMU CBS3aHHBIE C HACTPOUKOM MPOMEKYTOUHBIX METOK OCH.

Kuomnka Grid BbI3bIBaeT AMAIOT HACTPOWKH JTMHUN CETKH MIPOMEKYTOUHBIX METOK OCH.

Knonka TiCKS BbI3bIBacT JHANOr HACTPOMKH JHHHI MPOMEKYTOUYHBIX BHEIIHUX METOK OCH.
Omust Length ycranaBnuBaer ux JvHY.

Omnmus Count yctaHaBIUBAeT KOJIMYECTBO BTOPOCTENIEHHBIX METOK MEXKTY TIIaBHBIMH.

Bknanka PoSition coaep KUt ONIuu OnpeieNsonme pa3Mepbl  MOJI0KEHHE OCH.

Omuus Position % ycraHaBiuBaeT cMelleHHE OCH Ha rpade OTHOCHUTEIBHO CTaHIapTHOTO
NOJIOkKEHHU (B MPOLIEHTaX OT pa3Mepa rpada Win eJUHHULAX SKpaHa, B 3aBUCUMOCTH OT 3HaYECHUs
BeIOpaHHOTO omier Units).

Ommus Start % ycraHaBmMBaeT CcMeIIeHHWE Havaja OCH Ha rpade OTHOCHUTEIHHO
CTaHJApTHOTO TOJIOXKEHHUs (B MPOLEHTaxX OT pa3mepa rpada).

Omuus End % ycranaBnuBaeT cMeUIeHUE KOHIA OCH Ha rpad)e OTHOCUTEIBHO CTaHAapTHOTO
MOJIOXKEHUS (B TIPOIIEHTAX OT pa3mepa rpada).

Omuus Other side mo3BossieT pucoBath 0ch ¢ 00paTHO# cTOpoHbI. ECiu onius npuMeHsieTcst

HWKHEHN OCH, OCb GYHCT OTPUCOBBIBATHCA CBCPXY.
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JAunaJjior npeaBapuTebHOro npocMmorpa neuatu (Print preview)

Jluanor mnpenBapuUTENbHOTO IMPOCMOTPA MEYaTH MOXKET ObITh BBI3BaH B TJIABHOM MEHIO
nporpammbl File/Print preview. Taxke oH AOCTyNEH MO JABOHHOMY IIETYKY MPABOH KHOIKOMN

MBIIIH B 001aCTH JIFOOOT0 0OBEKTa TPOTPAMMBI.

Printer: HF Deskjet 1510 series >l Setwp Pint | [# piint a¢ metafile Save

v o sUcks [y — sl

0.0035

0.00%

0.0025

.00z

0.008

o.0m

0.0005

10 20 30 40 S0 60 70 30 90 100 110 120 130 140 150 180 170 180 190 200 210 220 230 240

Resistivity section

o

oo

10 20 30 40 S0 60 70 80 S0 100 110 120 130 140 150 160 170 180 180 200 210 220 230 240

Zond Software
Print preview Example

Puc. 31 Oxkno auasiora Print preview

Jlyis mepeMenieHus: 00bEeKTa IMeYaTH I10 JINCTY UCIIOJIb3YHTE JIEBYIO KHOIIKY MBITITH.
B riaBHOM MeHI0 okHa Print Preview pacrnoioyeHsl CIeAyroIue KHOMKH

Prirter: i i =
Tinter: HP Deskiet 1510 series =~ - BBIOOp TpuHTEpa sl medyaTu. B OoTKpbIBaromemcs

MCHIO MOXKHO BLI6paTB OIH U3 HACTPOCHHBIX ITPUHTCPOB.

Setup... o
;I - KHOIIKa HACTPOUKH IICUATH. B OTKPBIBAOMIEMCSI OKHE MOXKHO BBI6paTL pa3Mep

U OpUCHTALNIO 6YMaFH, CBOMCTBA neyaTu, KOJIMYCCTBO CTPAHUI] HA JIUCTC U APYT'UC MapaMCTPhI.

Frirt

- C TIOMOIIBIO 3TOW KHOMKH, TIOC]Ie W3MEHEHHS HEOOXOIMMBIX IapaMeTpoB,

MO3KHO OTIPABUTh PUCYHOK Ha MeYaTh.

v print az metafile
- OTIIpaBUTh HA II€YaTh WX COXPAHUTH I/I306pa)KeHI/Ie B BEKTOPHOM BUC.
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5 . . :
ﬁ - coxpanenue B bitmap files/PNG files

KBagparbl B BepxHEW 4YacTH JHMCTa IpEAHA3HAYCHBI JJIs IeYaTei, INTaMIIOB KK 3MOJeM
kommanuu. II{eNKHUTEe MpaBOi KHOIKOW MBIIIN 110 KBAaJApaTy M B MOSBUBIIEMCS OKHE BBIOEpPHTE
pacTpoBoe H300pakeHHe, KOTOpPOE HEOOXOAMMO BCTaBUTh. Pa3Mepbl KBaapara MOTYT OBITh
WU3MEHCHBI TP ITOMOIIX MBIIIIH.

B HIKHEW YacTu JHcTa pacnoiiokeHa penaktupyemas Tabnauma. J{ins toro, 4Todsl 100aBUTH
TEKCT HaKMHTE MPAaBOM KHOIMKON MBIIIK B 00JIACTH TaOJIUIBI M B TIOSBUBIIEMCSI OKHE HabepuTe
HEOOXoauMBbIN TekcT. Takke MOKHO COXpaHUTh Bce KommenTtapuu B table files ¢ momorisio

S
Ha)XaTUs Ha KHOIIKY H , WJIN 3arpy3UTh y’K€ COXPAHEHHBIE HAAIMCH, HAKAB HA KHOIIKY .

®opmat 0cHOBHOTO (paiija 1aHHbIX SP2

[Iporpamma mpencTaBisieT YHUBEPCATbHBINA (POPMAT JAHHBIX, BKIIOYAIOMINN HHPOPMAIIUIO O
KOOpJAWHATAX 3JIEKTPOJOB, OTMETKH OTHOCHUTEIILHBIX IPEBBINIEHUH penabeda © COOCTBEHHO
U3MEPEHHbIE 3HAYCHHS Pa3HOCTH moTeHiuanoB. dopmar maHHbIX mporpamMbl ZondSP2D data
files umeer pacmmpenne *.SP2.

OObuHO (haill  COAEPKUT HECKOIBKO CTOJNONOB. BepxHsAs CTpoka CONEPKHUT KITIOYH,
yKa3bIBAIOIIME MTPOrpamMMe, K KaKOMY THITY TaHHBIX OTHOCHUTCS TOT WJIM WHOW CTOJIOETI.

Bo3MoskHbIE 3HaUEHUS KIIIOYEH MpUBEIEHBI HIKE

p1X - ropu3oHTaIbHAS KOOPAMHATA IEPBOT0 MPUEMHOTO JIEKTPOJIa

plZ — ONPEBLINICHUC TICPBOIO IMMPUEMHOI0 JJICKTPOJAa (CTOJ'I6€I_I MOXKET OTC}’TCTBOB&TB).

P2X - rOpU30HTAIbHAS KOOPJMHATA BTOPOTO IPUEMHOTO JIEKTPOIa

P2Z - mpeBBIIIIEHHE BTOPOTO MPUEMHOTO 3JEKTPoa (CTOIOEI] MOKET OTCYTCTBOBATD).

dV - u3MepeHHbIe 3HAYEHHS Pa3HOCTH TMOTEHIMATIOB JJIs 3aJaHHOU Taphl 3JEKTPOIOB (eCin
3HAUEHUS 3a/IaHbl B MIJITUBOJIbTAX - MHTEHCUBHOCTH MCTOYHHUKOB OYAYT MHJUTHAMIIEpaX, €CIIU B
BOJIbTaX — B aMIiepax).

X — monokeHre TOYKU u3MepeHus ra rpaduke (cTonderr MoKeT OTCYyTCTBOBATh).

Z — mpeBblllicHUE penbeda B TOYKE, COOTBETCTBYIOIIEH cTonmOmy X (cTomberm MOKeT

OTCYTCTBOBATb).
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[Tocnegnue nBa KiO4a MCHOJB3YIOTCSA AJIs 3aJaHUSl TOPU3OHTAIBHOIO TMOJOXKEHUS TOUYKHU
u3MmepeHuss Ha rpaduxe. Ecnu oHM He 3amaHel TO pacdyeT KOOPAMHATHI TMPOU3BOIAMUTCS
ABTOMATUYECKU: JJI TPAJUEHT YCTAHOBKU — LICHTP MPUEMHOMN JTMHUU, JIsl TOTEHIMAI YCTaHOBKHU
— TOJI0’KEHUE TOJBUKHOTO AJIEKTPO/Ia.

PexkoMenayercsi MCIoNb30BaTh IPaJUEHT YCTAHOBKY HpU cOo3MaHUM (ailina JTaHHBIX (JaHHbBIE
NOTEHIIMAJ YCTAaHOBKHU JIETKO MEPECYUTHIBAIOTCA B T'PAJAMEHT YCTAaHOBKY). B mo6om ciydae, mpu
[I0JI03PEHUH Ha MOTEHIMAJl YCTAaHOBKY, IPOrpaMMa MPEAJIOKUT [IEPECUNTATh JaHHbIE B TPAJUECHT
YCTaHOBKY.

[Tpumep daiina TaHHBIX:

plx plz p2x p2z dV

0131.00 5 132.00 -0.78

5132.00 10 132.99 -0.83

10 132.99 15 133.97 -0.89

15 133.97 20 134.95 -0.96

20 134.95 25 135.91 -1.03

25135.91 30 136.86 -1.11

30 136.86 35 137.79 -1.19

35137.79 40 138.70 -1.28

40 138.70 45 139.59 -1.38

45 139.59 50 140.45 -1.48

50 140.45 55 141.29 -1.58

55141.29 60 142.10 -1.68

60 142.10 65 142.88 -1.77

65 142.88 70 143.63 -1.86

70 143.63 75 144.35 -1.92

75 144.35 80 145.03 -1.95

dDopmar (pailiia JaHHBIX KAPOTAXKA U JIUTOJOTMH

Hns coznanue (aiima JIUTONOTHM PEKOMEHIYETCS HCIIOJIb30BaTh BCTPOCHHBIA MOYIb
nporpamMbl  Z0NdSP2D (moxpo6uee). KaporakHble maHHBIE W JIMTOJOTHYECKHE KOJIOHKH

xpaHatcs B (aiinax ompeneneHHoro gopmata. IlepBbiit Tun QaitnoB ¢ pacmmpenuem txt — sto
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COOCTBEHHO JlaHHBIE, KapoTaXXHble WM JuTojormyeckue. Ilpu cozmanum ¢aiina KapoTaKHBIX
JAHHBIX MCIIOB3YeTCs CIEIYIONIas CTPYKTypa (aiina:

[lepBasi KOJOHKA COJEPKUT TIIYOMHY TOYKH 3amuch (OT TOBEPXHOCTH 3E€MIIM), BTOpas
KOJIOHKA COJIEPKUT KapOTAXKHbBIEC U3MEPEHHUs. TPEThsl U 4YETBEPTAs KOJIOHKH COAEPKAT HYIIH.

Huxe npusenen npumep ¢aiina KapoTaKHBIX JaHHBIX:

0.5118.3035394
1 126.9002384
1.5123.4170888
2 116.1519574
2.5117.240884
3 111.9424174
3.5 142.0405875
4 125.3686538
4.5521.0730567
5 735.5232592
5.5707.7315998
6 706.3561614
6.5 725.9945623
7 722.433627
7.5717.0991126
8 716.9836552
8.5725.5024012
9 722.3551713
9.5731.5717173
10 723.5097884 0

10.5 726.8844987
11 725.962034 O

115 743.2485878
12 726.4061156 O

12.5 734.399887
13 727.9166309 0

O O O O O O O O O O o o o o o o o o o

67



135 116.1921851 0 0
14 517.9613065 0O 0
145 125.3706264 0 0
15 111.2952478 0O 0
155 131.911879 0 0
16 107.9217309 O 0
16.5 114.9327361 0 0
17 134.0939196 0O 0
17.5 138.4457143 0 0
18 129.1165104 0O 0

g0.0 135.0 |

o 20 410 BOD &0 100 120 140 460 480 200 220

IMpu co3nanum (aiina ¢ JUTONOTHUYECKOW WH(MOpMAIME  UCIONB3YyeTCs CIeAyroIas
CTpYKTypa ¢aiina:

[lepBast KOJIOHKA COJACPKHUT TIYOHHY (OT TIOBEPXHOCTH 3EMJIH) JIUTOJOTHUECKOTO TOPHU3OHTA.
Bropyro KOJOHKY clelyeT 3alojHUTh HYJISIMH. TpeTHil cToJO0eIl IIBET CJIOS Ha JIMTOJOTHYECKOM

KOJIOHKC. quBepTHﬁ CTOJ'I6CI_I THUII Kpalllla Ha JINTOJIOTHYECKOM KOJIOHKE.

a 20 40 G0 g 100 120 140 160 180 200 220
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Hwxe npuBeneH cnMCOK M3 MEPBBIX 23 KpammoB, KOTOPbIE MOXHO HCIOJIb30BaTh, IMPHU

CO3JaHNHn JINTOJIOTHYECKON KOJIOHKH.

1 B i
£
Tk T
s e E 1 R i
E viuigipigiyigty SLSILIRSIY S O O 4 x:x:x:x
E Weleiietatoty R e

Huxe npusenen npumep ¢aiina TMTOIOTHYECKUX JAHHBIX.

01013 Kposns 1 crnos
41013 INogomBa 1 cnos
41019 Kposins 2 cnos
111 0 19 ITonomBa 2 cios
111027 Kposns 3 cnos
16 10 27 INogomBa 3 cnos

Bropoii Tun daiinos (pacumpenne *.Crt) — ynpapistonmii (aiis, yKa3bIBarOIIUNA THIT JaHHBIX
u crocob orobpaxenus. anee ciemyer onucanue cTpykrypsl ¢daitma CRT mis oroOpakeHwus
JUTOJIOTUYECKUX UM KAPOTAXKHBIX JJIS1 IPOU3BOJIBHOTO KOJIMYECTBA CKBAXKHH.

2280.txt IlepBas cTpoka - ums (aiina ¢ JTaHHBIMHU KapoTa)ka WM JIUTOJIOTUH

ckB2280 Bropas crpoka - [loanuce ckBakuHbl (OyA€T 0TOOpakaThCsl HA CKBaXKUHE)

182210100 Tperbs cTpoKa COAECPKUT YIPABISIOLINE TAPAMETPHI -

3anuce 18 — koopAMHATa CKBRXXUHBI Ha npoduIe.

2 - MpUHa U300paXkeHus (B MPOLIEHTaX OT JUTHHBI Podust, 00brdHO 1 - 20).

2 - Tum oToOpaxkeHus AaHHBIX 0 - 3.

0 - kapomaoicuvie Oannvle (8 8ude epagux);

1 - kapomadicHvle OanHble (UHMEPNONAYUOHHAS UBEMOBAS KOJOHKA) OJisi OMOOPaAdCEeHUs.
OGHHBIX UCNONbL3YEMCs YEemoeds WKANa paspesa;

2 - JUMON02UYECKAs KONOHKA,

3 - Kkapomaodichble OanHble (YeemHAsl KONOHKA) yYema omoopax3caemvix OaHHLIX
COOMEEemMcmaEyIom wKaie Mooeu, Yygem Ha KOJIOHKe 8blOUpaemcs 6 COOmeEemcmeaul co 3HaueHuem

ueemoeoﬁ WKajivl Modeﬂu;
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1 - TTapameTp HOPMUPOBKH JAHHBIX KapOTAXHBIX Ararpamm 0 - 2.

0,1 — 0712 6cex Oanuvix ucnonb3yemcs 0ouUl MUHUMYM U MAKCUMYM,

1,2 - gpruecmo u3 KaxicoOU KAPOMAN’CHOU OUACPAMMbL ee CPedHee 3HAUeHUe;

0 - NMnpekc meronma kapoTaxka (eciau HEOOXOTMMO OTOOpakaTh OJHOBPEMEHHO HECKOJIbKO
TUIIOB KapoTaXka, CIIEAYeT BBECTH WHACKCHI Uil Kaxjaoro m3 MerojoB) 0 — n-1, rme n —
KOJINYECTBO METO/IOB.

1 - IIBet rpaduka.

0 - Macmtab nanHbix Jjorapudmudeckuit 0, TUHEHHBIH 1.

0- BepTI/IKaJ'IBHOC CMCIICHHUE CKBaXXWHbI OTHOCUTCIIbHO 3€MHOM IIOBEPXHOCTH.

3246.1xt OIMCaHUE CIICAYIONIEH CKBAKUHBI HA TIPOUIIC
ckB3246
1022210100

JlononHUTEbHBIE MAaTEPUAIIBI:
Buneoypoku Ha kanaie youtube:

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

['pynmna noxnepxku B linkedin:
https://www.linkedin.com/groups/6667336/

JleMOHCTpalMoHHbIe TpoeKThl ZoNnd:
ftp://zond-geo.com/

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

[Tporpamma He padoraet ¢ USB monriiom
1) [paiiBep MOHTIa HE YCTAaHOBJIEH WM YCTAaHOBIIEH HE KOPPEKTHO. Ha HEKOTOpPHIX cucTeMax
noHrn ompenensercs kak HID ycTpoicTBO MpaBUIIBHO M HET HEOOXOAMMOCTH YCTaHABIMBATH

JIpaiiBep, HO Ha HEKOTOPBIX HET M €ro HY)KHO yCTaHOBHUTh. CChUIKA JIJIl CKAYMBAaHMS JIpaniBepa:
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https://www.youtube.com/channel/UCGtprIIZkc9CsLfiuz4VvmQ?view_as=subscriber
https://www.linkedin.com/groups/6667336/

http://senselock.ru/files/senselock_windows_3.1.0.0.zip. B jagucmerdepe ycTpOHCTB JOHII
IIOJDKEH nosBUTHCA Kak “Senselock Elite”

2) 3axkoHymics mnepuoj OecriaTHeIX OOHOBIEHHWH. B 3ToM ciyyae HYXHO HCIOJIB30BaTh
MOCJICTHIOI0 PabOTaIOIIYI0 BEPCHIO HIIM TPHOOPECTH JOOOIHUTENBHBIE 2 T0/1a OOHOBIICHUM.

3) Unorna npu nepeximrodeHnu joHra B pexkum HID, cucrema MokeT He pacmo3HaTh ero, Kak
HID yctpoiictBo. B 3ToM ciydae HEoOXOAMMO MEPEeKIOYUTH ero obpatHo B pexum USB c
IIOMOIIIBIO HEOOJIBIIOTO MMPHUIIOKCHUA KOTOPOC MOXHO CKadaTb II0 CJIGILYIOH_Ieﬁ CCBIJIKC
http://www.zond-geo.com/zfiles/raznoe/SenseSwitch.zip “senseswitch.exe” 3amyckaercs uz cmd

KOMAaHJI0M: Senseswitch.exe ush
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