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Ha3navyeHnue 1 BO3MOKHOCTH IPOrPaMMBbI

[Iporpamma «ZondHED1D» [peHa3HaYeHa JUIs OJHOMEPHOH
WHTEpIpPETalMi TPO(PUIBHBIX JAHHBIX PA3IUYHBIX MOJIU(PHUKAIHNNA BEPTHKAIBHOTO
JEKTPUYECKOTO 30HJAMPOBAHMSA HAa IIEPEMEHHOM TOKE € Y4eTOM 4acToTel. [Ipm
HCIIOJIb30BAHUM PEKHMMA IEPEMEHHOIO TOKA HA KPHUBBIE 30HIMPOBAHMUS OKa3bIBACT
BIIMSIHUE MHYKIIMOHHBIN 3((eKT, KOTOPBIA MPOSBIAETCS B 30HE OOJBIINX Pa3HOCOB

MIpY HU3KUX conpoTuBieHUsX cpeabl. B «ZondHED 1Dy 310 BausiHME yuTeHO.

[Iporpamma «ZondHEDI1D» npencraBnsier yaoOHBIA — anmapar — Ais
aBTOMAaTMYECKOM M  TOJyaBTOMAaTHYECKOW (MHTEpPAKTUBHOM)  HHTEpIpEeTaluu
npodUIBHBIX JaHHBIX M MOXET OBITh Hcmojib3oBaHa Ha IBM PC-coBmecTumbix
MEePCOHANBHBIX KOMITBIOTEpPAX C omeparuoHHo cuctemoir Windows. Y aoOHBIN
uHTepdeiic ¥ IMIHPOKUE BO3MOXKHOCTU TMPEICTaBICHMUS] JAHHBIX IO3BOJISAIOT
MaKCUMaJIbHO 3()()eKTUBHO PEIINTh MOCTAaBICHHYIO I'€0JIOTUYECKYIO 3a/1a4y.

Metoa BEpTHKAIBLHOTO AJIEKTpHUECKOro 30HAupoBanus (BD3) sBusercs
OJIHUM M3 CTApEWINNX METOJOB JJIEKTpopa3Benku. llepBble mpuUMeEHEHUss MeToaa
otHOcATCS K 20-M r.r. XX Beka. CpaBHHUTENbHAs MPOCTOTa M HArISIAHOCTH B3
MpUBEJia K €ro IMHMPOKOMY PacHpOCTPAHEHHUIO M Pa3BUTHIO BO BceM mupe [MI'Y,
2007].

Ha cerogHsimHuil 1eHb 3JEKTPUYECKUE 30HAMPOBAHUSA OCTAIOTCS OJAHUM U3
CaMbIX MPUMEHSIEMBIX AJIEKTPOpa3BeAOYHbIX MeTo10B. Ha ocHoBe B3 pa3paboTtanbl
U JIpyrHe€ COBPEMEHHBIE TEXHOJOTUHW — Hampumep, dJeKTpoToMorpadus,
Oasupyromuecs Ha TeX K€ MPUHIUIAX, YTO U A «KIACCHUUYECKUX» DICKTPHUUECKUX
3oHaMpoBaHui. OIHUM W3 OCHOBHBIX TPeOOBaHUN K MPUMEHEHHIO re0(U3NYeCKUX
METOJIOB SIBJISIETCS KOHTPACTHOCTh MO (U3UYECKHUM CBOMCTBAM OOBEKTa H3y4CHUS
OTHOCUTENIBHO  BMemarouied  cpeasl. g 2leKTpopasBeOkd  METOJAMU
COIIPOTHUBJIEHUH, K KOTOPBIM OTHOCUTCS BDO3 — 3T0 03HavaeT, 4To n3yyaemblit OOBEKT
(Temo, cio¥, miacT W TMp.) JODKEH 3aMETHO OTJIHYaThCA MO  YACTbHOMY
ANEKTPUYECKOMY COMPOTHUBIICHHIO OT BMeIaromux nopoa [MI'Y, 2007].

YaenvHoe anekTpuyeckoe compoTtunienue (YOIC), uamepseMoe B OMMeETpax
(OMM),  xapakTepuszyeT  CIOCOOHOCTb  IOPOJ  OKa3blBaTh  AJIEKTPUUYECKOE

COIIPOTHUBJICHHUEC TIPOXOXKJACHUIO TOKa U ABJIACTCA HanOoJIee YHUBCPCAJIbHBIM



AJIEKTPOMArHUTHBIM CBOMCTBOM. OHO MEHSIETCSI B TOPHBIX MOPOJIaX U pylax B OYCHb
mupokux npegenax: or 102 o 10 Owmm. Jlns mamGonee pacrpoCTpPaHEHHBIX
0CaJIOYHBIX, U3BEP)KEHHBIX M MeTaMopduyeckux ropHeix mnopoa YIC 3aBUCHUT OT
MUHEPAIBHOTO COCTaBa, (PU3UKO-MEXaHUYECKUX U BOJHBIX CBOMCTB TOPHBIX HOPO/,
KOHIICHTPAIIMU COJIeH B MOJ3E€MHBIX BOJAaX M B MEHBIICH MEpPE OT UX XMMHUYECKOTO
COCTaBa, a TaKKe OT HEKOTOPbIX JpYruX (akTopoB (TeMmmepaTypbl, ITyOUHBI

3aJieraHus, CTereHu Metamopdusma u 1p.) [ XmeneBckoit, 1997].

VYaenpHOE 3JEKTPUYECKOE CONPOTUBICHHE MHUHEPAIOB 3aBUCUT OT HUX
BHYTPUKPUCTAJUIMUECKUX CBsi3ed. JlJii MHHepanoB-IUAJIEKTPUKOB (KBapll, CIIOABI,
MOJIEBbIE IINATHl U JIp.) C NMPEUMYIIECTBEHHO KOBAJIEHTHBIMU CBS3SIMH XapaKTEPHbI
OYEHb BBICOKHE CONPOTUBIICHUS (1012 - 10" Omm). MuHepanbi-MoMyIPOBOIHAKH
(kapOoHathl, Cyab(daThl, TAIOUIABI W JIp.) HUMEIOT HOHHBIC CBSI3M M OTIUYAIOTCS
BBICOKMMH compoTuBiennsmu (10* - 10° Omwm). ['muHmMCTBIE MUHEPATBI (THUAPOCITIONI,
MOHTMOPHJJIOMOHUT, KAOJMHUT U Jp.) 0071a1al0T MOHHO-KOBAJIEHTHBIMH CBSI3SIMH U

BBICIAIOTCA JOCTATOYHO HU3KWUMH COIIPOTUBJICHUAMMU.

Pynuble wMuHepansl (caMOpOJAHBIE, HEKOTOpPblE€ OKHCIbI) OTJIMYAOTCS
AJIEKTPOHHOU MPOBOJUMOCTBIO U OYEHb XOPOUIO MPOBOJAT TOK. [lepBhie 1Be rpymnmsl
MHHEPAJIOB COCTABJISIIOT "?KECTKUI" CKeJeT OOJBIIMHCTBA TOPHBIX TOPOJI. [ THHUCTBIE
MHHEPAJIbl CO3JAI0T "MJIACTUYHBIN" CKEJIET, CIIOCOOHBIN aacopOMpOBaTh CBSI3aHHYIO
BOJIY, @ IOPOJBI C ">KECTKUMHU'" MUHEpaTaMHi MOTYT HACBIIAThCS JIUIIb PACTBOPAMH U

CBOOOJTHOM BOJIOH, T.€. TOM, KOTOpass MOXKET ObITh BhIKaYaHa U3 MTOPO/IBI.

VYaenpHOE AJIEKTPUYECKOE CONPOTUBICHHE CBOOOJTHBIX TOJ3EMHBIX BOJI
MeHsieTcs OT joJsiedk OMM mpu BhICOKOM oOmielt muHepanuzanuu 10 1000 OmM npu
HU3KOH MHUHEpaIM3allud. XHMHYECKHI COCTaB pPAaCTBOPEHHBIX B BOJIE COJICH HE
UTpPaeT CYIIECTBEHHOU POJIH, MO3TOMY MO JAHHBIM SJIEKTPOPA3BEIKU MOXKHO CYAUTH
mumb 00 o0meld MHUHepanu3alk TOJI3EMHBIX BOJA. YIENbHOE JJIEKTPUUYECKOE
COTIPOTHBIIEHUE CBSI3aHHBIX BOJI, aJCOPOMPOBAHHBIX TBEPABIMU YACTHIIAMH TOPOIBI,
Huzkoe W Maino Mensercs (oT 1 mgo 100 OmMm). D10 00BSACHSETCS OOCTATOYHO
MOCTOSIHHOM X MuHepanuzauuei (3-1 r/m). Cpeansisi MUHepalu3alys BOJ MHPOBOTO

OKeaHa paBHa 36 r/1.

Tak kak mopoBas BOJa (CB060I[H8.H )51 CBSI3aHHaSI) OTINYACTCA 3HAYUTCIIBHO

0oJiee HHU3KUM YACIBHBIM 3JICKTPUUCCKUM CONPOTHUBJICHUEM, YCM MI/IHepaJ'IBHHﬁ



CKeJeT OOJILITMHCTBA MUHEPAJIOB, TO COMPOTUBJICHUE TOPHBIX MOPO]T IPAKTHYECKU HE
3aBUCUT OT €r0 MHUHEPAIBHOIO0 COCTaBa, a OMPEICISICTCS TaKUMH MapaMeTpaMu
IIopoJ, KakK MOpUCTOCTh, TPCUIMHOBATOCTb, BOAOHACBHIIICHHOCTb. C unx YBCINYCHHUEM
CONPOTHBIICHUE MTOPOJ YMEHBUIAETCS 32 CUET YBEJIMYEHUS HOHOB B MOJI3EMHOM BOJE.
[TosToMy  27€KTPONPOBOJHOCTH  OOJIBIIMHCTBA  TOPOJ  SIBIAETCS ~ MOHHOM

(3TIEKTPOTUTUYECKOI).

C pocrom Temmeparypsl Ha 40° CONPOTUBIIEHUE YMEHBIIAETCS MPUMEPHO B 2
pasa, 4YTO 00BsSICHSIETCS YBCINMYCHHUEM TMOABMXXHOCTH HMOHOB. HpI/I 3aMCP3aHnNn
CONPOTHBIIEHUE TOPHBIX IOPOJ BO3PACTaeT CKAYKOM, TaK KaK CBOOOJHAs BoOja
CTAaHOBUTCS MPAKTUYECKH H30JISITOPOM, & BJIEKTPONPOBOJIHOCTD ONpPEAESETCS JHIIb
CBSI3AHHO BOJIOH, KOTOPasi 3aMep3aeT MPH OYeHb HU3KUX Temmeparypax (amke -50°
C). Bo3pactranue cONpOTHUBIEHHI MpU 3aMEp3aHMM Pa3HBIX MOPOJ PA3IUYHO: B
HECKOJIBKO pa3 OHO YBEJIMYMBAETCS y TNIMH, A0 10 pa3 - y ckainbHbIX mopoa, a0 100
pa3 - y cyrnuHKOB U cyrneceit 1 0 1000 u Gosiee pa3 - y mecKoB U rpy0000I0MOYHBIX

TTOPOJI.

HecmoTpst Ha 3aBHCHMOCTBH YACIHHOTO CONPOTHBIICHUS OT MHOXECTBa
(GakTOpOB W IIMPOKHIA [WAama30H W3MEHEHHs Y pasHbBIX TIOPOJ, OCHOBHBIC
3akOHOMEpHOCTH YOC  yCTaHOBJEHBI JOCTaTOYHO YeTKO. V3BepKeHHbIE U
MeTaMop(uUIecKre TOPOIbl XapaKTEPU3YIOTCS BRICOKUMU conpoTuBiieHusME (0T 500
no0 10000 Omm). Cpeau ocamouyHbIX MOPoJ Beicokue compoTusiaeHus (100 - 1000
OMM) y KaMEHHOW COJIM, THUTICOB, U3BECTHSIKOB, MIECYAHUKOB M HEKOTOPBIX JAPYIHX.
OOJ0MOYHBIE  OCAQJIOYHBIC TOPOJABI, Kak TpaBWIO, HUMEKT TeM OoJibliee
COIPOTHUBJICHUE, YeM OOJIbIlIE Pa3Mep 3€peH, COCTABISIONIMX MOPOAY, T.€. 3aBHCST
MPEXJIe BCEro OT TIMHHUCTOCTU. [IpW mepexonie OT TVIMH K CYTJIMHKAM, CYMECSM |
MECKaM Y/IeJIbHOE CONIPOTHUBIICHHE U3MEHSIETCS OT JIOJICH M MEPBBIX SANHUI] OMMETPOB

K TIEPBBIM JIECATKAM M COTHSIM OMMETpOB [ XmeneBckoit, 1997].

CrocoOHOCTh TOPOJ  MOJSAPU30BATHCS, T.€. HAKAIIUBaTh 3apsj MpU
MPOMYCKaHUM TOKa, a 3aTeM pa3pspKaTbCsl MOCHE OTKIIYEHHS J3TOro TOKa
oleHuBaeTcsd KOA(POUIMEHTOM TMONSAPU3yeMOCTH. BenuumHa 1 BBIUMCISIETCS B
MPOLIEHTaX KaK OTHOIIEHHE HANPSHKEHUsI, KOTOPOE OCTAETCSl B U3MEPUTEIbHOU TMHUU
M0 HWCTEYECHUU OIMpeNelIeHHOTo BpeMeHu (oObmHO 0,5-1 ¢) mocne pa3MbIBaHHS

TOKOBOM II€TIH K HaIIpsI’KCHUTIO B TOH K€ JTUHUU IIpA IMPOITYCKAaHUU TOKaA.



[Tonspuzanus - 3TO CIOXKHBIM IEKTPOXUMHUYECKUM IPOLECC, NMPOTEKAIOMINAN
IIpU NIPOIIYCKAHUM Yepe3 MOPOAY MOCTOSHHOIO WIM HU3KOYAaCTOTHOIO IEPEMEHHOIO
(mo 10 I'm) Tokxa. Hanbosbieil mosisipu3yeMoCThI0 OTIIMYAKOTCS PYIbl C 3JIEKTPOHHOM
MPOBOJUMOCTBIO  (Cynbhuabl, Cynb()OCOTN, HEKOTOpHIE CAMOPOJHBIC METAJUIbI,
OTJIebHBIE OKUCIBL, TpaduT, antpauur). [Ipupona stux norenuuanos BII cBsa3ana c
TaK Ha3blBAEMOM KOHILICHTPALlMOHHOW M D3JEKTPOAHOW IOJIApU3ALMEN PYIHBIX
muHepanoB. Koapdummentsr mnomspuzyemoctu g0 2-6% HaOmromaroTcs Hax
00BOJTHEHHBIMU PBIXJIBIMU OCAJ0YHBIMU MOPOJAMH, B KOTOPBIX UMEIOTCS TJIMHUCTBIE
yactuubl. [lonspusyemocts ux oOycioBieHa AedopMalysMM BHEIIHUX OOKJIaI0K
JBOMHBIX IEKTPUYECKUX CJIOEB, BO3HUKAIOIIMX HA KOHTAKTE€ TBEPIOM M KHUJIKOU
¢a3pl. BOJNBIIMHCTBO M3BEP)KEHHBIX, METAaMOPPHUUECKUX U OCaJ0YHBIX MOPOJ,

HACBIIIIEHHBIX MUHEPAIBHOU BOJION, cl1a0b0 mosipu3yroTcs [ XmeneBckoid, 1997].

Wnes merona BO3 upessriuaiino npocra. Ha moBepxHocTu 3eMiu coOuparoT
ANIEKTPOPA3BEAOYHYIO YCTAaHOBKY, KOTOpas, Kak TMpaBUJIO, COCTOUT M3 JBYX
MUATAOIINX U JBYX IPUEMHBIX IEKTPOJIOB.

ITo pe3yapTaTaM HU3MEPEHHA MOXHO CYIUTH 00 AJEKTPUYECKHUX CBOMCTBAX TOPHBIX
MOpoJ Ha TIyOMHAaX MPOHUKHOBEHHS TOKa B 3eMJI0. [ TTyOMHA «IOTPY:KEHUS TOKa»

3aBHCHUT, B OCHOBHOM, OT paCCTOAHUA MEXKAY NMUTAOIMUMHU SJICKTPOdaMHU.
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IIo pe3yiibTaTaM  BBIIIOJIHCHHBIX H3MepeHHfI BBIUUCIIIOT  KAXKYHICCCA

aneKkTpudeckoe conporusienue [MI'Y, 2007].

HporpaMMa pemacT MnpsaMyro u O6paTHBIe 3ala4ui JIsl MPpOU3BOJIbHBIX YCTAHOBOK Ha

TIOBEPXHOCTHU I’OpI/I30HTaJIBHO-CJIOI/ICTOI71 CpCabl.



Tak kak HEOOXOJMMO Y4YECTh YAaCTOTY TOKa - MPH PELICHUH MPSIMOM 3amayu
UCTONB3YIOTCS  (OpMYNBI sl pacyeTa KOMIIOHEHT SJEKTPOMArHUTHOTO TIOJIS

TOPU3OHTAJIBHOTO 3JICKTPUYICCKOTO AUIIOJIA.
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[[Tymkapes, 1999].
VYenpHOE COMPOTHUBIICHHUE P 3aMEHSETCS CBOMM KOMIUIEKCHBIM aHAJOrOM
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p — yIIeIbHOE CONPOTHUBIICHNE, B OMMETpaXx.
T — MOJIAPU3YEMOCTb, B JIOJIX €TUHUIIBL.

T — TIOCTOSIHHASI BPEMEHH, B CEKYH/IaX.

C — nokazarens crenenu, B eauaunax CU.
TpeOoBanusi K cucTeme

IIporpamma «ZONDHED1D» moseT ObITh yCTaHOBJEHAa Ha KOMIIBIOTEpE C
onepaunoHHoil cucremorr Windows 98 u Bblme. PexkomeHIyemble mnapamMeTpsl
cucremsl: npoueccop P V-2 I'rny, 512 M6. mamsatu, paspemenue skpana 1024 X 768,
[[BeTOBOI pexxuM -True color. (He crneayer u3MeHATh pa3pelieHUe SKpaHa B PEKUME
paboThI C JAHHBIMU).

Tak kak mporpaMMa Ha JaHHBII MOMEHT aKTHBHO MCIIOJIB3YET PECypChl

CUCTCMHOI'0 pecCTpa, B CUCTEMAX BBILIC Windows XP, €C CJIICAYCT 3allyCKaTb OT



UMEHU aJMMHHCTpaTopa (IpaBoM KHONKOM MBIIIM HA 3HA4OK IPOrpaMMbl —

3alyCTUTh OT UMEHU aIMUHUCTPATOPA).

YcraHoBKa U yajieHHe IPOrPaMMBbI

[Iporpamma «ZONDHEDI1D» mnoctaBnsieTcst Ha KOMIIAKT-AWCKE WM 4epes

MHTEpHET. B KOMIUIEKT MOCTaBKM BXOAWUT Hacrosuiee PykooactBo. Ilocnennue

0OHOBJIEHHSI TPOrpaMMbI Bbl MoskeTe 3arpy3uTh Ha caite: Www.kaminae.narod.ru.

Jlsisi yCTaHOBKM TPOTPaMMBI MEPENHIIUTE MPOTPaMMy C KOMIIAKT JIUCKa B
HYXHYIO Jaupektoputo (Hampumep Zond). [lnsi ycTaHOBKM OOHOBJICHHS, TMPOCTO
3aIlUIIATE HOBYIO BEPCHUIO IPOTPAMMEI MTOBEPX CTAPOH.

[lepen mepBBIM 3allyCKOM NpPOTPaMMBI HEOOXOJMMO YCTAaHOBUTH JIpaliBep
3ammTHOrO Kimoya SenseLock. [lns storo otkpoiite manky SenseLock (mpaiiBep
MOYKHO 3arpy3uTh ¢ KOMITAKT JMCKa, WM Ha caiite) u 3amyctute daiin InstWiz3.exe.
[Tocne ycraHoBkM pApaiiBepa BCTaBbTE€ KIIOY. Ecinm Bce B MOpSAIKE B HIDKHEH
CHUCTEMHOM TaHEe M TIOSIBUTCSI COOOIICHHE, YTO KITF0Y OOHAPYKEH.

Jl1g ynaneHust mporpaMmbl COTPUTE pabouMii TUPEKTOPUH TPOTPAMMBI.

Perucrpanusi nporpaMmmsl

Jlyis Toro 4TOOBI 3apEruCTPUPOBATH MPOTPAMMY HAKMUTE B IJIABHOM MEHIO
nporpaMMbl IyHKT “Registration file”. B mosiBuBmemMcs nuanore 3amojHATE BCE MO,
BeIOEpUTe WM (aima peructpanuu M coxpaHute ero. Co3maHHBIN  aiin
MepechUIaeTcsl Ha YKa3aHHBIN B IOTOBOPE aApec, MOCe Yero MoJb30BaTelb MOTy4aeT
YHHUKAJIbHBIN MapoJjib, CBA3AHHBIN C CEPUMHBIM HOMEPOM JKECTKOTO TUCKA, KOTOPBIH
HeoOxonuMo BBecTH B mIyHKTe “Registration”. BTopoil BapmaHT - UCHOJIB30BaHUE
POrpaMMBbI ¢ MocTaBisieMbIM KirouoM SenseLock. TIpu 3ToM HE06X0aUMO, YTOOBI BO

BpeMsi paboThI K04 OBLT BCTaBjieH B pazbem USB.

Ycii0BHBIC 0003HAYCHHS, IPHHATHIC B IPOrpaMMe

RO_a — KaXXYIICeCsa COMPOTUBIICHUC HA IICPECMCHHOM TOKEC.


www.kaminae.narod.ru

Module - Moy b KOMIUIEKCHOTO CHTHAA.

Phase - ¢}a3a KOMIJIEKCHOTO CUrHaa.

p — yIIeNbHOE COMPOTHBIICHNE, B OMMETpPaX.

1 — MOJIAPU3YEMOCTh, B TIPOIICHTAX.

T — MOCTOSIHHASI BPEMCHH, B CEKYH/IaX.

C — noxkasarens creneny, B enuaunax CH.

[IceBnornyonna — mpuOIU3UTENbHAS TIYOWHA WCCIEIOBAaHUMN, CBs3aHHAS C
KO3(pPUITMEHTOM yCTaHOBKH.

Bce reomerpuueckue BeIMYMHBI IPOTPAMMBI ONIPEIEISIIOTCS B METPAX.

Co3nanue u OTKpbITHE (pailIa JAHHBIX

Jlnst Hadana paboTel ¢ mporpammoit «kHED-1Dy» HeoOxomumo co3nath (aiin
JAHHBIX ~ONpeleNieHHoro ¢opMmara, coAepKamuid HHPOpPMAIMI0 O CHUCTEME
HaOMOIEHUT U W3MEpeHHbIe 3HAYEHHS HOPMUPOBAHHOTO MOIYNIS (KaXKyILIEerocs
CONpOTUBIICHUs) W (a3bl, WIA BEIIECTBEHHOW W MHHUMOW COCTaBJISAIOIICH
KOMILJIEKCHOTO curHaia. OOblYHO oauH Gaill CoOepXUT HaHHbIE [0 OJHOMY
poGUITIO0 HAOTIOACHHMIA.

B kauectBe snmemenTa gaHHbix B nporpamme «HED-1D» paccmarpuBaercs
KpUBas JUCTAaHIIMOHHOTO 30HIUPOBaHUS JUIsl ompeiesieHHON yacTtoThl. [losTomy
JTAHHBIE CJIEyeT MPEJCTaBUTh B BUI€ COBOKYITHOCTU KPUBBIX 30HAUPOBAHUSL.
TexcroBbie (aityibl JaHHBIX, OpraHu3oBaHHbIC B ¢dopmare mporpammbl «HED-1Dy,
umeroT pacimpenne «* . HED» u «*.hdp». IToapo6no dopmar daiina JaHHBIX ONMUCaH
B pazjene popmar ¢aiiia JaHHBIX.

J5ig ipaBuIIbHOM pabOTHI MporpaMMmebl (ailsl JaHHBIX HE JOJDKEH COJIePKaTh:

¢ KPHBBIC C KOJIMYCCTBOM PA3HOCOB MCHEC 3

¢ HCTPAAUIHUOHHBIC CHMBOJIbI, Pa3ACIdONIUE 3allUCU B CTPOKE (HCHOHB3YI>1T€

cumBouibl TAB unu SPACE)

L4 a6cyp;[HLIe 3HAYCHUA IMapaMCTpPOB I/ISMCpCHI/Iﬁ



XKenatenpsHo, YTOOBI CyMMapHOE KOJIMYECTBO M3MEPEHHI COJEPXKAIIUXCS B OJHOM
¢aiine e npesbimano 5000.
[Tpu oTkpeiTuH ¢aiina ¢ pacmmpenueM «*.hdp» 3arpyxaroTcsi HE TOJBKO TOJICBBIC

AaHHBIC, HO U MOACJIb COOTBCTCTBYIOIIAA HpOBGILGHHOfI paHeC UHTCPIPCTALIHH.

®opmar ¢aiiia JaHHbIX

[IporpamMma npezcTaBisieT yHUBEpPCAIbHBIN (pOpMaT JaHHBIX, BKIHOYAIOLIUN
MHOOPMAIHIO O TEOMETPUHM YCTAHOBKH, KOOPJIUHATAX W OTHOCHUTEIIBHBIX BBICOTAX
MTYHKTOB 30HIUPOBAHUSL.
dopmar ganubix mporpammel ZONdAHED1d data files (pactmmpenwue *.hed).

Tpu niepBBIe CTPOKH cojepkaT WHOOPMAIIHIO O TTapaMeTpax WU3MEPEeHUH, 00X IS
BCero mpoduis.

IlepBasi cTpoka — JODKHA COJIEPXKATH CIIEAYIOIINE 3alUCH, Pa3/IeIEHHBIE TPOOEIOM
WM CUMBOJIOM TaOYJISIINU:

IlepBas 3ammch — pabouass dacTota B repmax. Bropas 3ammcs — (0-5) — tmm
ycranoBku: “0” — IImomOepke, BenHepa (mis Hee HEOOXOAMMO 3a/1aBaTh JJIMHY
NpueMHON JimHHUK); ‘17 — IUIOJIBHO-OCEBas YCTaHOBKA; “3” — TpeXdJaeKTpoaHas
yCTaHOBKA THIA MOJb-AWIONb (MHTAOUas JUHUS HampaBieHa NEpIeHIUKYISIPHO
npobuao HaOmoAeHHH);, “5” — mobas ycTaHOBKa (3aJarOTCsS TOPU3OHTAIBHBIC
KOOPJIUHATHI MPUEMHBIX U MUTAIONIMX 1eKTpoaoB). [locienoBaTenbHOCTD 3anucei B
CTPOKE Ul Pa3jINYHbIX YCTAaHOBOK:

“0” — 4.88 0 0 (TpeThs 3amuch 3a/ae€T CMEIICHUE MPUEMHOW JTMHUU OTHOCUTEIHHO
nUTarone BIoab ocu Y (3agaercs Mpu HEOOXOAUMOCTH, OOBIYHO MPU M3MEPEHUSIX
BII B yacTOTHOM pexHME)).

“1” - 6251 Len_dip, rae Len_dip - aqmuHa MATAOMIETO AU,

“37-2.44 3.

“5”—2000 5.
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Bropasi cTpoka — 1mopKHa CcojAepKaTh 3HAYEHHsI PAa3HOCOB, Ha KOTOPBHIX OBLIN
npoBefieHbl u3MepeHud. s ycraHoBok O M 3 3TO paccTosiHUA OT NEPBOTO
MATAIOIIETO AJIEKTPOJa J0 IEeHTpa MpUEeMHON JMHUM. JUId JHIIOIBHO-OCEBOU
ycTaHoBKH(1) -  paccTrossHMe MEXIy IEHTpaMH aumojei. [[ins mpous3BOIbHOM
YCTaHOBKH (5) MOJb30BaTENb CaM BHIOMPAET 3HAYCHHS Pa3HOCOB.

B cnyyae ncnonb3oBaHus MPOU3BOJIBHON YCTAaHOBKH, JJajiee CIEYET €€ OMHUCaHue.
VYHuBepcanpbHas ycTaHOBKa Tuma ‘5” TmoJpa3yMeBaeT 3aJaHUE MOJIOKEHUH
MUTAIOUIMX M TPUEMHBIX 3JEKTPOJOB B sIBHOM Buje. [lpu omucanuu JgaHHON
YCTaHOBKH ciielyeT BBecTd X U Y KOOPAHMHATHI AJIEKTPOJOB, B CTPOKAaX cpasy mocie
CTPOKHU OINHcaHus pa3HOcoB. [Ipu 3TOM pa3HOCHI MOXKHO 3a7aBaTh MIPOU3BOJIBHO, T.€.
3HAUEHUS! BBIOMPAIOTCS TMOJb30BaTeslleM (OHM OyIyT HCHOJB30BAHBI TOJBKO IS
oToOpaxeHus:  KpuBbiX). KoopauHaTbl — 3JEKTPOJOB  3aJalOTCS  CTPOKaMH
HAYMHAIOIIUMHUCA C KIII0Ya, YKa3bIBAIOIEro MporpaMMe Kakue KOOPAMHATHI M KaKOro
ANIEKTPO/Ia COJEPKAaThCA B JAaHHOW CTpoKe. B mporpamme IOCTYNHBI CIEAYIOLIUE
kmoun: AX, Ay, Bx, By, Mx, My, Nx, Ny. Eciu snektpoa OTCYTCTBYeT — €ro
3HAUEHUE 3aMEHSETCS CHUMBOJIOM *. Y — KOOPAMHATHI BBOJSATCS TOJBKO MPH
HeoOxoaumoctu. ITpumep 3aganus ycTaHOBKM TUMa “5”.

4.88 5

12345 Il pa3HOCHI — 33/1A0TCsI MTOJIB30BATEIIEM

Ax-1-2-3-4-5 //X —koopauHATHI 3JeKTpoaa A Ui KaKJI0To pa3zHoca
Bx-2-3-4-5-6 //X -—xoopauHaTsl anekTpoaa B ais kaxkaoro pazHoca

Mx12345 //X —xoopauHaThI 37eKTpoda M s kaxkaoro pazHoca

Nx23456 //X —koopauHaTh 3nekTpoaa N it Kaka0ro pazHoca



B sToM mpumepe, kak Mbl BUAMM, Y KOOPIMHATBI 3JIEKTPOJOB OTCYTCTBYIOT. WX

MOKHO BBCCTH TaKHUM K€ 06pa30M, Kak 1 X KOOPAWHATHI.

Tperbsi cTPOKA — MOXKET COJEpKaTh 3HAYEHUS PA3HOCOB IIPUEMHON JIMHUU.

Ecnu  Ttperbsa cTpoka OTCYTCTBYIOT, pPa3HOCHI IIPUEMHOM JIMHWUM CYHTAIOTCS
0ECKOHEYHO MajbIMH. Tak Kak IporpaMma IpH pacuere IpsIMOil 3a7aud yYUTHIBAET
JUIMHY TIPUEMHBIX JMHUM, 9Ty CTPOKY PEKOMEHIYyeTCsl BBOAUTH. JlJI1 MPOU3BOJILHOM

YCTaHOBKH (5) 3Ta CTpOKa HE BBOJUTCSL.

Cxemy M3MEpeHUIl MOXHO MOCMOTPETh Ha TuiaHe (omius riaBHoro meHio Electrodes

array).

[Ipn uCnoJib30BaHMU CIOXKHBIX CHUCTEM HaAOMIOJEHUN, C M3MEHSIoUeiics oT
MyHKTa K MYHKTY CHUCTEMON Pa3HOCOB, BO BTOPYIO U TPETHIO CTPOKU HEOOXOIMMO
BIHMCAaTh BCE YHUKAJIbHBIE Mapbl (pa3HOC NPUEMHON M MUTAIOUIEH JIMHUM),

HCIIOJIb30BAaBIINECA HA npoqn/me, 110 BBEIIIC OIMMCAaHHBIM ITPaBUJIaAM.

Jlanee cneayroT 3amucH cosiepkammue HHPOPMAITHIO O KaXKI0M IyHKTE 30HIMPOBAHUS

Ha npoduie, 00beIMHEHHBIC B ONTMCAHHBIE HIDKE OJIOKH.

B0k onucaHusi MyHKTa 30HAMPOBAHUS
IlepBasi cTpoka — MHIMKATOp Hayajga OJOKAa OMUCAaHUS MYHKTAa 30HIMPOBAHUS

(momKHA COMEPIKATh 3AITUCH «{»).

BTOpaﬂ CTPOKA — Ha3BaHHUEC ITYHKTA 30HANPOBAHUA.

TPETBH CTPOKaAa — JOIIOJTHUTECIIBbHBIC ITIapaMETPhbl 30HIUPOBaHM.

HepBaﬁ 3aIlUCh - KOOpAWHATA ITYHKTAa 30HAUPOBAHUA BOJIb HpO(I)I/IJ'ISI, BTOpasd 3aIlucChb
— TIPCBBINICHUC penbe(ba (HOJ'IO)KI/ITGJ'IBHOG YuCjI0, MHHHMAJIbHas1  BbICOTA
NPpUHUMACTCHA paBHOﬁ 0, OCTAJIbHBIC BBIYUCIIAIOTCA, KaK IPCBBINICHUA HAJ HCIO (B

METpax)).

quBepTaﬂ N nATas CTPOKM COJEPKaAT, CO6CTBCHHO, IMMOJICBBIC U3MCPCHUA.



Kaxnass u3 onMchIBaeMbIX CTPOK JIOJDKHA HAUMHATBCA C 3alUCH-KIIOYa
yKa3bIBaIOUIEH MporpamMme, K KaKOMY TUIY JaHHBIX OTHOCHUTbH CIEIYIOIIHE 33 HEIO
3HAYEHUS.
3HaueHus YIpaBJISIOMMX KIH0YeH KOHTPOJUPYIOIIUX THUIT JAHHBIX:

«Ro_a» —Kaxymuecs conpoTUBICHUS.

«Phase» —®a3bl KOMIUIEKCHOTO CHT'HaNA. ECiM X HET MpoITycKaeM 3Ty CTPOKY.

Ecnu x xmrouy no0aBieHO « W» - TO B JAHHOW CTPOKE 3aJalOTCSl BECA OTJENbHBIX
U3MEpPEHUN.

UYucno u nocneaoBaTenbHOCTh 3allMCe B CTPOKAX JOJDKHA COOTBETCTBOBATH CUCTEME
Pa3HOCOB ONHMCAHHBIX BO BTOpOW cTpoke ¢aina. Ilpu orcyrctBuM n3MepeHUs Ha
KakoM JIu00 pa3Hoce, ero 3HaU€HUE 3aMEHSIETCSI CHMBOJIOM « .

Ilectast cTpoka — WHAMKATOpP KOHIIA OJIOKAa OMHCAHWUA IYHKTa 30HJIUPOBAHUS
(momxHa coMlepIKaTh 3aIUCh «}»).

Jlanee uier onucaHue CiaenyroIero MyHKTa 30HAMPOBAaHUS HAUWHas C CUMBOJIA «{» U

TaK Jajee.

CoxpaHeHue pe3y/IbTATOB HHTEPNPETALUH

Pesynbrar mHTEepnperanuu npoduis maHHbIX xpaHuTcs B (aiine HED-1D
project files (pacmupenune *.hdp). B sTom daiine xpanurcs uMs ¢aiiia ¢ MoJIeBbIMH
JaHHBIMH, TOJNOOpaHHBIC TapaMeTpbl M MPEIeNIbl M3MEHECHUS MapaMeTpOB JUIs
KaXJIOTO TYHKTa 30HAUpOBaHUs. COXpaHHTh PE3yJIbTaT HMHTEPIPETAIH, MOYXHO
Ha)kKaB KHOIIKY H nanem WHCTPYMEHTOB WJIM COOTBETCTBYIOLIUI € IyHKT MEHIO.
[Ipy BKIIOYEHHOW OIIMU aBTOCOXPAHEHUS pe3yJabTaT HMHTEPIPETAUU Oyaer
ABTOMATHYECKU COXPAHATHCS Yepe3 3aJlaHHbII MPOMEKYTOK BpeMEHHU. Takke MOXKHO

COXpaHHUTh TeopeTudeckue kpusbie B popmate HED.

IHopsinok paGoTsl ¢ MpOrpaMMo

I'naBHOE OKHO POrpaMMBlI



Ilocne co3manus ¢aitna npanubix «*.HED», ero crnemyer 3arpy3uth cC
TIOMOIIBI0 KHONKH & MM COOTBETCTBYIOLIErO i IYHKTa MeH0. IIpH ycIeIHoit
3arpy3ke (aiima, Ha T[AHETM MHCTPYMEHTOB TJIABHOTO OKHAa IPOTPAMMBI,
AKTUBHU3UPYIOTCS (YHKIIMOHAIBHBIC KHOMKHU JJIsi pabOThl ¢ JIAHHBIMH, W B TPaBOH
CeKIIMM TAaHENIM CTaTyca MOSBIAETCS KpaTkas HWHQOpMamus O TEepBOM ITyHKTE
3oHaupoBaHus. [lpu mepemerieHuH Kypcopa MBIIIKM O CO3JaHHBIM B IIpoliecce
paboTel ¢ ImpOrpaMMOil OKHAaM, B JIEBOM CEKLMH NAHEIU CTaTyca IJaBHOTO OKHa
MPOrpaMMbl  OTOOPaXKarOTCSI KOOPJIMHATBI, COOTBETCTBYIOLIUE COOCTBEHHBIM OCSM
JaHHOTO OKHAa. HaxxaTue mepBoil CHCTEMHOM KHOTIKU ™ OKHa, 0003HAYCHHOM B TIAHE,
KaK “HacTpoiKa OOBEKTOB” BBI3BIBAET KOHTEKCTHOE MEHIO, MO3BOJIAIOIICE BHI3BATH
JUAJIOT HACTPOMKHU ISl KaXKJOTO M3 COJEpKAIUXCsl B OKHE 00beKkTOB (ormuust ““Hms
obvexma Setup”), W 3amaTh KOJIHYECTBO OOBEKTOB (ommus “Set wuwms obwexkma
number”) - mis Pemakropa moaeau win I'pada TeopernyecKux U HAGIIOIEHHBIX
KPHUBBIX.

Btopas * u TpeThsi ¥ KHOTIKM MO3BOJISIOT TIEPEMENMIATHCSI OT OJHOTO MyHKTa

30HJMPOBAHUS K APYTrOMY.
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bubnuoTeka conepkut 4 BapriaHTa KOH(MUTYpaIiud 0ObEKTOB.

[Ipu ucnonws3zoBanum ctuiig “Standart™ — monb3oBaTenab OJHOBPEMEHHO OIEPUPYET
YeThIpbMsl OKHaMH: I€pPBOE OKHO COJEPKUT IICeBAOpa3pe3, paspe3 u rpaduku
npopuiaupoBaHus (C  BO3MOXKHOCTBIO BbIOOpa IOJIb30BaTeNieM HM300pa)xaeMoro
napameTpa), pas3/ieleHHbIEe IUIaBAIOIUM OET'YHKOM; BO BTOPOM OKHE PAacCIOJI0KEHBI
rpagsl (OT OAHOTO A0 TPEX) PeIaKTUPOBAHMS MOJEIH; B TPETbeM Ipadbl (OT OJHOTO
710 TPEX) TEOPETHUUECKUX U IKCIIEPUMEHTAIbHBIX KPUBBIX; UETBEPTOE OKHO — Tabuuma
apaMeTpoB.

B ctune “Interpretation” oTcyTcTBYeT TpeThe OKHO cTuid “Standart®.

Crunp “ Profi “ — moGaBnsier k “Interpretation OkHO, B KOTOPOM OTOOpakaeTcs
nceBopaspes (aspl U pazpes NoJIIpU3yeMOCTH.

Crunp “Vision” mo6asmsier k  Standart ” okHO ¢ mceBIOpa3pe3oM (asbl, pa3pe3om

MOJIIPU3YEMOCTH U TpadrKamMu MpoHIMpoBaHus Gassl.




IIanean HHCTPYMEHTOB I'JIABHOI'0 OKHA IIPOrpaMmmMbl

[laHenb MHCTPYMEHTOB CIY)KMT JJisi OBICTPOrO BBI30Ba Hambojee YacTo

UCTONB3yeMBbIX B mporpamMMe  ¢yHkinuil. OHa  CONEPXKHUT  CIEIYIOLIHE

(byHKIMOHATBHBIE KHOMKY (CIIeBa - HAIpaBo):

=& | OTkpeITh Qaiin ganHbIX popmara «*. HED» nmm «*.hdp»

I | Coxpanuts pe3ynbTaT HHTEPIPETAIIMU WK PACCUUTAHHBIE KPUBBIE.

P2 | 3amycTUTh JUANIOT YCTAaHOBKHU MAPAMETPOB TIPOTPAMMEIL.

=B | OObeMHATH JBa CIIOSI B OAWH C MOIITHOCTHIO pPaBHOM CyMMapHOW MOIIHOCTH

o0oux.

Jlo6aBuTh cioil. BeigeneHHbIN MOJb30BaTeNEeM CJIOM pa30mBaeTcs Ha JBa C

paBHBIMH (B JJOTapU(IMUUECKOM MACIITA0E) MOIITHOCTSIMH.

VY nanuth BEIOpaHHBIHN CITOM.

Bri3Bath nporenypy aBTOMaTHYECKOTO MOoAO0pa MOJIEH IJIsl JTaHHOTO ITyHKTa
[1eBasi kHOmMKa] WM 17 BCEX MOCHIEAYIOIMX [MpaBasi KHOIMKA MBIIIN]| —

poQuIIbHAS UHBEPCHUS.

3anucath B Oydep MOJiellb Ha TEKYIIEM MHKETe.

B o

[IpounTaTts Moaenp U3 Oydepa U UCHOIB30BATH €€ HA TEKYILEM IHKETe [jeBas

KHOTIKA | WJIM Ha BCEX MOCJEAYIONIMUX [MpaBasi KHOIKA].

MeH0 pyHKIHIA TJIABHOTO OKHA NMPOTrPaMMbI

Huxe NEPCUUCIICHBI HA3BAHW IMTYHKTOB MCHIO U UX HA3HAYCHHUC:

File Open data OtkpeiTh (aitn mansbix ¢opmara «*.HED» umm
«*.hdp».

File Save data CoXpaHHTh  pe3ylnbTaT HHTEPNPETANH WU
TEOPETUYCCKHE KPUBBIC.

File Program setup 3amycTUTh  JUANOT  YCTAHOBKH  MapamMeTpOB
POrPaMMBI.




File Registration file Co3znath ¢ailn perucTpaimy.

File Registration BBectu peructpanioHHBINA MAPOIIh.

File Exit BeriiTi 13 mporpaMMel.

Window | Tile vertical BepTukanpHOE yIIOpsI0YMBaHHE OKOH.

Window | Tile horizontal lopuzoHTaNEHOE YIIOPSIOYMBAHUE OKOH.

Window | HED “Standart” 3arpyska ctuis “Standart”.

Window | HED “ | 3arpyska ctuis “ Interpretation”.
Interpretation”

Window | HED “Profi” 3arpyska ctuns “Profi”.

Window | HED “ Vision” 3arpyska ctuis “Vision”.

Help About O mporpamme.

Help Context 3arpy3uth (haiisr CrpaBKH.

“T'opsiuyue” KJIABUIIHU

[Space] Br13Bath nporieypy aBTOMaTH4eCKOro moadoopa MOJIENIH JIst
JAHHOTO ITyHKTa

[S] Jlo6aBuTh cnoil. BbigeneHHBIH  MOJB30BaTEIEM  CIIOM
pasOuBaeTcss Ha JBa C paBHBIMU (B JIOTapU(PMUIECKOM
MacmiTabe) MOITHOCTSIMHU.

[M] OObeqMHUTH JBa CJIOS B OJWMH C MOIIHOCTHIO DPaBHOM
CYMMapHOU MOIIIHOCTH 000UX.

[D] VY 1anuth BEIOPaHHBIH CIIOM.

-> [TepemecTuTcs K ClenyrOIeH CTAHIIUU

<- [Tepemectutcs K MpeabIAyIIeH CTAaHIINH

[Escape] [IpepBath mpoiiecc aBTOMaTUYECKOTO 1MOA00PA.

OKHO CBOICTB NPOrpamMMblI




OKHO MO3BOJISET HAaCTPOUTH OIIIUH ABTOMATUYCCKOI'O COXpPAaHCHUA ITPOCKTA,

3aJaHusA HavaJbHOM MOACIIH, 3HAUYCHUH II0 YMOJTYaHUIO WU HWHBCPCHU; BLI3BIBACTCA

KHOITKOM % IMaHCJIM UHCTPYMCHTOB WJIM COOTBCTCTBYIOIIIUM en ITYHKTOM MCHIO.

Bxaagka Options

X
Optians | Defaut values | Start model | Irversion |
Project AutoSaving [ Lobels .
Ao s r Font B Aral - .
: I8 = ' | O6aacrs AutoSaving — ycraHaBiIMBaeT
Time interval gminy 10 & Label size 7
| ! ' | PEKHUM  ABTOMATHYCCKOTO COXpaHCHHA
T ' Legend size i 5
Corvect chzerved data [ : d OTKPBITOT'O ITPOECKTA.
Lnewas siep 05 | ITone [Time interval] — 3amaer unTepBan
R0 | BPEMEHHU, 4Yepe3 KOTOPHIH MPOHCXOIUT

ABTOMATHYECKOE COXPAHEHHE IPOEKTa
(maHHBIC COXpAHAIOTCA B (ailyi, UM KOTOPOTO COCTABISIETCS U3 MMEHH OTKPBITOTO
(aiina, c no6asnenuem ‘Temp’).

Omnuus [Autosave] — BKIIOYAET PEKUM ABTOMATHYECKOTO COXPAHEHHS OTKPBITOTO
MPOCKTa Yepe3 3a1aHHbIil HHTEPBa BPEMEHH.

Oo6aacrtp Labels — HacTpanBaeT mapameTpbl, HCIOIB3YEMBIX TPOTPAMMOM IIPUQTOB.
ITone [Font] — 3amaer ums mmpudrTa, KUCIOIB3YIOMIETOCA IS TOJMUCEH METOK Ha
0CSIX, KPUBBIX U T.II.

ITone [Label size] — 3amaer pazmep mpudTa, HCHOIB3YIOMIETOCS ISt MOAMUCEH METOK
Ha OCSIX, KPUBBIX H T.II

ITone [Legend size] — 3amaet pasmep mpudTa, UCIOIL3YIONIETOCs IPU 0TOOPAKCHUH
Ha3BaHMI TAPaMETPOB.

Oo6aactp Utils — HacTpanBaeT 1OMOJHUTEIBHBIC TAPAMETPBI.

Omuus [Correct observed data] — ycranaBmuBaer, cieayer JU W3MEHITh 3HAYCHUS
MOJICBBIX JaHHBIX, €CJIM OHHU BBIXOJAT 3a PaMKH BO3MOXKHBIX 3Ha4YeHHil. HoBbie
3HAYEHHs TMOJy4alOTCsl B pe3yJabTare MOJMHOMUAIBHOW HWHTEPIOSAIMA MEKIY
KOPPEKTHBIMH 3HAYECHHSIMHU.

IMTone [Linear axis step] — 3amaet xenaemblii mar pasoueHus THHEHHON ocu. JlaHHas

Oy UCIIOJIB3YCTCA I U3MCHCHU A Macirada I/I306pa)KeHI/I$I.



[Mone [Alarm if error >] — BbI3BIBaCT JUANOT MOATBEPKACHUS NPOQUILHON

HWHBCPCHHU, CCIIN omInOKa Ha TCKYIICM NUKETC MPCBLIIIACT 3aJdHHOC B ITOJIC 3HAYCHUC.

Bruaaaka Default values

JlanHasi BKIAQJKa MpeaHasHaueHa Ui 3aJaHus  Pa3HOOOpa3HBIX IMapaMeTpoB,

UCTIOJIB3YEMBIX TPH PadOTe C MOJEIBIO.

x|

Options  Defaul valuss | Start model | Inversion | CTpOoKHU COOTBETCTBYIOT THITy TapaMeTPOB
= Yalue | Minimum | Maximum | Fined | Inve o
p 10,00 0.01 10000000 1 CJIOCB (CBOI/ICTBa nu MOHIHOCTI)), CTOH6HBI
n 1.00 0.0 0.0 |
h 0,20 0.1 1000,0 | OIIHAM.

Iepsoiit crondern; [DefValue] — 3nauenue
M0 YMOJYaHHIO (MCIIOJB3YEeTCsl  Mpu

3a/TaHAH HA9aJIbHOW MOJIEIIN ).

Bropoit  crtonbenr  [DefMinimum] -
3HaYCHUE HIDKHEW T'paHWIBI M3MEHEHUS IMapaMeTpa M0 yMOJYaHHIO (MCIIONIB3YeTCs
npu (UKCaIuu TapaMeTpoB).

Tperuit cronber;y [DefMaximum] - 3HadeHue BepxHEW TpPaHHIBI H3MEHCHHUS
rapamMeTpa 1Mo yMOJIYaHUIO (MCIIOIb3YeTCs P (PUKCAIUK TApaMeTPOB).

Yerseproiit cronber; [DefFixed] — ompenenser nomkeH au ObITh 3aUKCHPOBAH
napamMeTp JaHHOTO THIA TIOCJIe 4YTeHHWs Qaiija MOoJIeBbIX JaHHBIX. Omnmus He
JEHCTBYET MpH 3arpy3ke (aitna-nmpoexra.

[Tateiit cronben [Invert] — ompexdensier, cieayer JiM KOPPEKTUPOBATh MapameTp

JaHHOT'O THUIIA IIPHU aBTOMATHUYCCKOM n0ﬂ6ope.

Brkuaaka Start model

Program setup x|

Dptions | Defauk values  Start moded | Irversion |

, ot trers o |¢un-¢ per— ﬂ B BKHaZ[Ka CIIYKUT KOHCTPYKTOpPOM
Laers numbet 5 = HavyaJIbLHOMU MOJCIIM IIpU CYUTHBIBAHHUU
—;Jomuructor aptian . IIOJICBBIX NAHHBIX.
Layars parsmeters from ]har.l curve valuss j
. Parameter tacior lmﬂi

Thikness incremantal factor .00




ITose [Construct layers from] — 3agaet anroput™, o KOTOPOMy OyIyT OMPEACIATHCS
MOJIOKCHUS TPAHUIL CIIOCB.

3nayenune Curve extremums — MOJIOKEHUS TPAHUI] ONPEACISAIOTCS IO TOJIEBBIM
KPUBBIM (M3 aHAIM3a SKCTPEMYMOB). MaKCHMAIIbHOE KOJIMYECTBO CIIOEB 33aeTCs B
noJie [Layers number].

3nauenue incremental factor — mpu 3amaHMU MOILIHOCTEH CJIOCB HCIIOJIB3YHOTCS
3HAQYCHUSI [0 YMOJYAHHIO. MOIIMHOCTh KaKAOTO TOCIEAYIOMETrO CIIosS paBHA
MOIITHOCTH TPEIbIAyIIEro yMmHOXeHHOro Ha [Thickness incremental factor].
KonmuectBo cnoeB 3amaercs B moJje [Layer’s number].

Ooaacrte [Constructor options] - coxepXUT oMK, MpeIHa3HAUYCHHBIC TS 3aIaHHsI
HAYaJIbHBIX TTAPAMETPOB MOJICIIH.

IMone [Layers parameters from] — 3amaeT anroput™, MO KOTOPOMY OYAyT
OTIPEIENIATHCS TAPAMETPHI CIOCB.

3uauenue field curve values — mapamerpsl c0€B ONMpeneNSOTCS MOCPEACTBOM
MHTEPIIOJISAIMN 3HAYEHUH ITOJIEBBIX KPUBBIX.

3nauenue default values — mns mapamMeTpoB C€JI0€B HCIOJB3YIOTCS 3HAYCHHS I10
YMOJTYaHUIO.

3unagenne median of field curve — mapameTpbl c10€B OMpEAESIOTCS, KaK CpeaHee
3HAYEHHE MOJICBBIX KPUBBIX.

ITone [Parameter factor] — 3agaer koadduureHT, Ha KOTOPBIH OyIyT AOMHOKATHCS
MaKCUMyMbl M JCJIUTbCA MHHHMYMBI IlapaMeTpoB Mojenu (mpemenst 1 - 4).
KosdhduimeHT moBsiaeT KOHTPACTHOCTh HAYAIBHON MOJIENH, YTO OCOOCHHO BaXKHO,
€CJIM KPHBBIC HE UMCIOT aCCUMIITOT.

ITone [Thickness factor] — 3amaer ko3¢ dunneHT, Ha KOTOPBIA OYAyT TOMHOMXKATHCS
TOJIIKHBI cI0eB B pexxume Curve extremums u equal log-dividing (mpexmensr 0.2 - 1)
WK KO3(PPUIEHT YBEITUYCHHS MOIIHOCTH KaXIO0TO MOCIEAYIONIETO CIIOSI B PEIKUME

Thicknesses>default value (npexmessi 1 - 2) .

Bkaanaka Inversion
|

Dptionsl Default Valuesl Start model  [nversion I

Profile style ICurrent station madel vl
Damping factar ID aoo ‘

v Depth smocthing |2.D

1.50

ap conditions:

terations ISD 3, ‘
‘ RMS walue ID.1 ‘
Reduction error ID.1 0 ‘

‘ Threshald ID.USD ‘

Robust

J

| Style Smooth -

| Fitter Ifrom Resistivity - l




ITone [Profile style] — omnpeaenser CTHIb aBTOMATHYECKOTO IOA00pa IPH
po(UITBHON HHTEPIIPETALHH.

3uayenne Current station’s model — B kauecTBe CTapTOBO¥ MOJEIM MPH MOAOOPE
HCITOJIB3YETCSI MOJIENb Ha TEKYIIEH TOUKe.

3nayenne Start station’s model — B xadecTBe cTapTOBO# MOEnM HpH MOAOOPE
UCIIOJIB3YETCS MOJIEb TOM TOUKH, C KOTOPOW Ha4ajaach HHTEPIPETAIIUS.

3unayenue Previous station’s model — B xauecTBe cTrapTOBOM MOJAEIH TPHU MOAOOPE

HCIIOJIb3YETCSI MOJIENb MPEAbIAYIIEH TOUKH.

IMome [Smoothing factor] - ycranaBiauBaeT HavaabHOE 3HAYCHHE
CTJIQKUBAIOIIETO IapaMeTpa. 3HAYeHHWe OSTOro IMapaMeTpa 3aBHCHUT OT MHOTHX
(hakTopoB: uymnciaa 00yCIOBIEHHOCTH SIkoOWaHa, COOTHOIIEHHUS TOJIC3HBIH CUTHAT —
IIyM B U3MCPCHHBIX 3HAYCHUAX, KOJIUYCCTBA OMPECACTIACMBIX MapaMETPOB MOACIIN U
BI)I6I/IpaeTCSI OMITUPUYCCKH ITYyTEM. ,21)'[5[ JaHHBIX C BBICOKMM YPOBHEM IIOMCX HJIH
MoJTydeHus1 OoJiee TIAJKOTO pacIpelielieHUs] BRIOUPAIOTCS OTHOCHTEIBHO OOJBIITHE
3HayYeHus criaxuBaroniero mapamerpa: 0.05 - 10; npu BBICOKOM KayeCTBE U3MEPEHUI
ucnoab3ytorcs 3HadeHus: 0.005 - 0.01.

Huxe mokazansl MOJIeNH, MOJTy4E€HHBIE JJIS TPEX 3HAUYEHUN CIIIa)KHMBAIOIIErO

napametpa (0.01 —cunss, 0.1 — kpacHas, 1 - yepHas).
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O6aacts [Stop conditions] - comepXUT yCIOBHS OKOHYAHUS aBTOMATHYECKOTO
o100pa Ha TOUKe.
ITone BBoma [lteration’s number] - 3amaeT MakcMMaiabHOE YHCIIO HTEpAIUil, IO

AOCTHUIKCHUIO KOTOPOTO MPOoHeccC aBTOMAaTHYECKOM HUHTCPpHIPCTALIUN OCTAHABIUBACTCA.



ITone [RMS value] — 3amaeT MHUHMMAJIbHYIO HEBSI3KY, 1O JOCTHIKCHHIO KOTOPOM
IpOIeCcC aBTOMATHYECKOM HHTEPIPETAIIUK OCTAHABIMBACTCS.

[Tone [Reduction error] — 3amaer 3HadyeHue pacxokiacHus. [Iporecc WHBEpcUU
OCTAHABIMBACTCS IPU MOBTOPHOM YBEJIMYCHHH HEBA3KM (HA YCTAHOBIICHHOE

3Ha4YeHHE B %) ISl TPEX MOCIEI0BATEIbHBIX UTEPALIHi.

Omuwus [Depth smoothing] — onpenensier crenens criaxKuBaHUsS MOJICTH C TIyOUHON
(ecnu omuus BKiIrodeHa). Yem Oousbiie 3HaueHue napamerpa (1 - 10), Tem cuibHee
OCPE/IHSIIOTCSI TapaMeTPhl COCETHUX CIOEB TIIYOMHHOM YacTh Mojenu. Vcmonb3yercs,
eciy BKITtoueHa omuus [ Smooth].

Omuus [Robust] — sty ommuro cieayer BKIHOYaTh, €CIU B JaHHBIX MPHCYTCTBYIOT
OT/CJbHBIC CHJIbHBIC BBICKOKH, CBSI3aHHbIE C CHUCTEMATHYECKUMH OIIMOKaMU
U3MEpPEHUH.

Omnmus [Style] — Tun mporieaypsl BOCCTaHOBIIEHHS ITapaMeTPOB pa3pesa.
3nauenre SmoOoOth — wWHBepcHUs 1O METOAy HAMMEHBIIUX KBaJparoB C
UCTIOJIb30BAHMEM CTJIKUBAIOLIETO OIEpaTopa M IOMOJHHUTEIFHON MHUHHMH3AIHEH
KOHTPAacTHOCTH. B pe3ynpraTe MpUMEHEHHs 3TOTO aJropuTMa IOJy4aloT Hamboiee
I7IaIKOE  pacIipesie]IeHue IapaMeTpoB. PexoMeHayeTcss HMCIOoNb30BaTh 3TOT THI
MHBEPCHM Ha HAYalbHBIX dTalax MHTEprperanuu. [Ipym 3TOM KOJIMYECTBO CIOEB B
MOJIENN JIOJDKHO 3HAYMTENIFHO MPEBOCXOANUTH KOJIWYECTBO CIOEB PEalbHOM MOJEINH.
XKenarenbHo 4YTOOBI KOJNMYECTBO ci0eB mHpeBblmano 10, ¥ WX MOIIHOCTH OBLIH
3a()MKCHPOBAHBI.

3nauenue Standart — wHBepcHs IO METOJy HAMMEHBIIMX KBaJpaTOB C
perynspuzanueil JaMIHUPYIONMM TapaMeTpoM. AIITOPUTM TO3BOJIAET TOJIy4aTb
MOJIeNIb Cpelbl C PE3KHMMHU TpaHMIaMd. HeocTopoXHOE HCIONIb30BaHUE JaHHOM
MOJM(HUKAIME WHBEPCUU, WHOTJIA MOKET MPUBECTH K MOJYYCHHIO HEYCTOHUYMBBIX
PE3y/IbTaTOB WIIM YBEIMYCHUIO CPEJIHEKBAJAPATUUECKOTO OTKJIOHeHHs. Jlydie Bcero
NPUMEHATh JaHHBI METOJ, KaK YTOYHSIOIIWH, MOCJe IMPOBEICHHS WHBEPCHU C
MOMOIIIBIO aropuT™Ma Smooth.
3nauenne Focused — wWHBepcHs 1O METOAY HAaWMEHBIIMX KBAIpaToB C
UCTIOJIb30BAHUEM CIIIQ)KMBAIOIIETO OIeparopa M JIOTIOJHUTENBHONH (DOKYCHPOBKOM
KOHTPAaCTHOCTU. B pe3ynbpTare MpUMEHEHHUS 3TOrO alrOpUTMa IMOJY4aloT KyCOYHO-

TJIagKkoe pacnupeAciiCHUC MmapaMeTpoB, TO €CTb MOJACIb, COCTOALIYHO M3 CJIOCB



HMMEIOLUX IOCTOSIHHOE COINpOTHBIIEHUE. PeKoMeHayeTcsi MCIOojb30BaTh 3TOT THII
MHBEPCUM Ha HayajJbHBIX 3Talax MHTepnperauuu. [Ipm 3TOM KOJIMYECTBO CIIOEB B
MOJIENIH JOJDKHO 3HAYUTENIBHO MPEBOCXOJUTHh KOJIMUYECTBO CIOEB PEAIbHOM MOJEIU.
XKenarenbHO YTOOBI KOJIMYECTBO CJ0€B IpeBblmano 10, M MX MOLIHOCTH ObUIM
3a(hUKCUPOBAHBI.

HeocropokHoe wHCIoNIb30BaHUE MapaMeTpoB (HOKYCHUPYIOIIEH WHBEPCHH
MO>KET IPUBECTH K PACXO0KJICHHUIO U aJIFOPUTMa MOJIYYEHUIO0 HEYCTOMYMBBIX MOJIEIIEH.

Huxe mnokazaHbl MoJENH, MOJY4YEHHbIE C TIOMOIIbIO TpeX alrOpUTMOB

MHBEpPCHUH (CTaHAAapTHas — YepHasi, OKyCUpPYIOLIas — CUHSAA, TJaKasl - KpacHas).

p 107

Ommus  [Threshold] —  ycramaBmuBaeT  MakCHMallbHOE€ — 3HAYEHHUE
KOHTPACTHOCTH COCEHHUX CJIOEB, [0 JOCTHKEHHIO KOTOPOT0, MapaMeTphl 3THX CJI0EB
HE OCPEIHAIOTCS MEXAy COOO0U (TO €CTh CUMUTACTCS, YTO MEXKIY CIOSMU MPOXOIUT
rpaHuiia). 3HaYCHUS STOTO Mapamerpa BeiOupaercs sMmupudeckum myrem (0.001-1).
Bri6op oueHb Majoro 3Ha4YE€HHS MMapaMeTpa MOXKET MPUBECTH K PACXOXKICHUIO
anroput™Ma (MpU STOM CJEeAyeT YBEIUWYHTh ero 3HaueHue). CIaumkoM Ooiblive
3HAYEHUS TapaMeTpa MPUBOIAT K MOTYyYSHHIO TTIaJKOTO pacIpeIesIeHus.

Hwxe moxazanel Mojenu, MONy4YeHHbIE [UIS JIBYX 3HAUYEGHUN Mapamerpa

Threshold (0.01 —uepnas, 0.1 — kpacHas).
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Omuus [Filter] — wucmone3yercs B TeX BepCHsX MPOrpamMm, KOTOPBIE

HCIOJIb3YIOT JBa M 0oJjiee TUIOB IMapaMEeTpOB. YCTaHABJIMBAET, KakKUM OOpa3oM
CTPOUTHCS POKYCUPYIOUTUIN QUIIBTP.

3nauenue from parameter — GuabTp I BCEX THIIOB MAPAMETPOB CTPOUTCS TI0
MO/IEJTH BRIOPAaHHOTO TTapaMeTpa.

3uauenue from any — GuiabTp A1l KaKIOro THUIA MAPaMETPOB CTPOUTCS IO
MOJIENIU 3TOTO IapameTpa.

Kuonka 1.5d BbI3bIBaeT [aHAOr HACTPOWKH CIEHHAIBHOTO aAJTOPHTMA
WHBEPCUH NMPOPHUIbHBIX JaHHBIX.

I[Ipu pabore paHHOrO  anropuTMa MOJEIb Cpelnbl  IpeAcTaBiIeHa
TOPU30HTAIBHO-CIIOUCTBIM WJIM CyOrOpHU30HTAIBHO-CIOUCTBIM pa3pe3oM (C IUIaBHO
M3MEHSIIOIIMMHUCA TpaHHUIlAMU) B HIDKHEW yacTH. BepxHss yacTh pa3pe3a MOXKET
CWJIBHO U3MEHATbCA OT TOYkM K Touke. Ilpu pemenun oOpatHOM 3amauu
UCIOJIb3YEeTCSI HECKOJIBKO CMEXHBIX 30HAUPOBAHUNA HMMEIOIIUX OOIIYI0 HUXXKHIO U
MEPEeMEHHYI0 BEpXHIOI 4acTh. [lonbop ocyiecTBaseTcs] OJHOBPEMEHHO AJIsi BCEX
KPUBBIX B OKHE, IpHYEM LIEHTPAIbHON TOYKe 3a7aeTcs OONbIINNA BEC IMpU pacdere

HCBA3KU.
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Jli1s 6opbOBI ¢ P-adpdexTom kaxaoi KpuBoH (WK KaKJOMY CETMEHTY KPUBOI
ciyqae BD3) oxHa 3amaercd JONOJIHUTENBHBIM MapaMeTp — CMeIleHHe. IJTOT
nmapamMeTp MHUHUMH3HPYETCSl ISl BCeX KPHUBBIX TIPpU TOMOOpE, TEM CaMbIM
CYLIECTBEHHO yMeHblas BiausHue P-addekra.

[Ipennaraemplii  alroputM  OTJIMYAETCS OT  CTAaHJAPTHOM  HMHBEPCUH
JIOTIOTHUTEIbHBIMU TapaMeTpaMud M KOHCTPYKIMEH CriakKMBaroIIero oreparopa
[Tapamerprr, Moaenupyromue P-3pdexT uMeroT MeHbIINK BEC MO0 CPaBHEHHUIO C
ocTanbHbIMU. OCHOBHBIE XapaKTEPUCTHKHU AJITOPUTMA MPUBEJCHBI HIXKE.

* Tlonbop ocymiecTBiaseTCS OJJHOBPEMEHHO ISl HECKOJIBKUX CMEKHBIX KPUBBIX

— “B OKHE”, TPUYEM LEHTPAIBHOU TOUYKE 3a7aeTCsl OOJIBIINI BEC TIPHU pacueTe

HEBS3KU

*  P-addexr kaxmoi kpuBoW miam cermMeHTa kKpuBod (BD3) monbupaercs B
poLecce HHBEPCUU
* Kaxmoil KpuBOW COOTBETCTBYET COOCTBEHHAs MOJIEib C OOmIel HWKHEU U

MIEPEMEHHON BEPXHEN YACTHIO



1.5D inversion options =l

Enable v

Windaow size I1 vl
Layers nurnber I1 vl

[hvert thicknesses I
YWieigh power |1 a
Shift reduce I

Omnmus Enabled Bxirouaer qaHHBINH alrOPUTM.

Onmus Window Size ompezensier pa3Mep OKHA, JUIT KOTOPOTO MPUMEHSIETCS
anropuTM. 3HaueHue | — o3HavaeT 3 30HAUPOBaHUS, 2 — 5 30HAUPOBAHUM.

Onmus Layers number ycTaHaBIHMBaeT YHCIO CJIOEB MOJCIHPYIOIINX
BEPXHIOI (HEOTHOPOIHYIO) YacTh pa3pesa.

Ommus Inverse thickness ykaseiBaeT, OyayT M HOAOMPATHCS MOITHOCTH
MIEPBBIX CIIOEB MOJICTUPYIOIINX BEPXHIO (HEOHOPOHYIO) YacTh pa3pesa.

Omnuus Weight power thickness ycranaBmuBaer k03)GUIIMEHT YMEHBIICHUS
Beca KPUBBIX B 3aBUCUMOCTH OT CTENCHH YAAJEHUS OT ILIEHTPaIbHOI KpuBoii okHa((-
BCE KPUBBIC OKHA UMEIOT OJIMHAKOBBIH BEC).

Omuus Shift reduce ykaseiBaer, Oyner ynu yuuthiBaTbest P-addext mpu

VUHBEPCHUH.

Zond geophysical software
Saint-Petersburg 2001-2010



Ha kapTuHKe BBIIIE NpPUBEICHBI pe3ynbTaThl paboThl anroputma (A) B

CpaBHCHHHU C PC3yJibTaTaMU IMOJIYYCHHBIMU I10 CTaHHapTHOﬁ MCTOJJHKCE.

I/IHTepnpeTamm IMOJIEBBIX JAHHBIX

[Iporpamma «HED-1D» mno3Bosiser pemarb OJHOMEPHbIE MpPSAMYIO U
obpatnyto 3amauu 3. [IporpamMma nMpou3BOIUT aBTOMATHUYECKUN TMOI00P yETbHBIX
CONPOTHBIIEHUH, MapaMeTpoOB NOJAPU3YEMOCTH M MoOIIHOcTel cioeB. Ilpu sTom
UMeeTCsl BO3MOYKHOCTh (PUKCHpOBaTh MapaMeTpbl M 3a/JaBaTh IMpeaeibl HUX
W3MEHEHUH, a TAK)Ke ONPEIENIATh 3HAYUMOCTh (Beca) OTAEIbHBIX U3MEPEHUH.

Pexnm HHTCpHpECTALNN CTAHOBUTCA NOCTYITHBIMHU IMOCJIC UYTCHUSA JAaHHBIX H3 q)aﬁna.
ABTOMATHYEeCKHH MOA00P MapaMeTPOB MOAE/IH

[Ipumensiercst st OpICTPOro Moadopa MOJENN OJHOTO WM BCEX MYHKTOB
npoduiis. ABTOMAaTHYECKUH TOAOOP OCYLIECTBISETCS IMYyTeM MHUHHUMU3AINU
CpPEAHEKBAAPATUYHOTO OTKJIOHEHUSI MEXIY PACUETHOM M MOJIEBOM KPUBOW METOIOM
Herotona. Jlns aBTOMaTuueckoro mojadopa MOJENM Ha TEeKyHeM IyHKTe
30HUPOBAHUSI HAKMUTE HA KHOIKY M 1a nanenu MHCTPYMEHTOB, IPHU HaXaTUU
MpaBoil KHOMKOW MBIIIK MoaOupaercs Bech npoduiib. B cTpoke craryca BBIBOIUTCS
uHpopMalUsg O TEKYLUEM OTHOCUTEIbHOM PACXOXKACHUU MEXKIy pacyeTHOH H
noneBodt  kpuBoil. [logbop  3akauuBaeTcs TpH  JOCTHXKEHHUU  3aJJaHHOTO
OTHOCHUTEIILHOTO PACXOXKACHUS MEXKIY pPAacyeTHOM M TMOJICBOM KPUBOM WIU TIPH
JOCTHKEHHUH 33/IaHHOTO KOJIMYECTBa UTEPALIHA.

ABTOMaTHYECKUI MOAOOp AaeT HECAUHCTBEHHOE pEIIeHHE, T.K. pacueTHbIe KPHUBBIC
MOTYT OBITb OJMHAKOBBI HECKOJIBKUX Mojenel. [losTomy, mpu aBTOMaTHYECKOM
noadope MpU 3aJaHUU CTaPTOBOM MOJENH, HEOOXOIUMO YUYUTHIBATh ANPHOPHYIO
MH(OPMAILIUIO O TEOdTEKTPUUYECKOM paszpese. Eciam ecTh AOCTOBepHas ampuopHas
nHpopmalusg 00 U3ydaeMOM T'eOdTEKTPUUECKOM pa3pe3e Ieeco00pa3Ho 3aKPEmHTh
W3BECTHBIE TMapaMeTpbl HIW OrPAaHUYUTH OO0JIACTh HMX HM3MEHEHHUS B CTapTOBOM

MOJCIIN.



O0BbeKTHI NPOrpaMmsbl

WHTepakTuBHAs MHTEpHpPETALUs IPOBOIUTCS B 00bekTax: Penakrop monenu
Paspe3, Tabuumna napamerpoB, Busyanusanus B oObektax: IlceBaopaspes,
I'paguxn npodpuaupoBanusi, I'padp TeoperHUyecKHX M IKCHEPHUMEHTAIBHBIX

KPUBBIX, aBTOMAaTUYCCKHU IMOABJIAIOIINUXCA ITOCJIC 3arpy3Ku JaHHBIX.

Pepaxkrop moaenn

S50 T aKTHBHaR CTaHUAA Crymenuaras  KpacHas  JIMHMA = -
0t
3aBUCUMOCTh TIEPBOTO TapameTpa OT
103 MOOeNEHAA KQHEIA o
3 Bt — ryouHbl (€l COOTBETCTBYeT JieBas
£ HafnogeHHadA
2] kpnEas BEepTUKAJIbHASI 0Ch). CTyneHJaras CUHSA
JIAHUS - 3aBUCHUMOCTD BTOPOTO
' o
napamerpa oT TTyOMHBI (eit
100 TEOpETAMECKAR KpHES COOTBETCTBYET TIpaBas BEepTUKAJIbHas
1II|'II 1I:|!I IDI 1D‘J' 1D£

0cb). B HekoTOphIX mporpaMmax cepuu

Zondld BTopoii mapaMeTp OTCYTCTBYET.

KpacHas ¥ cHHSAS KpHBBIE C 3aKpalleHHBIMH KpPYXXKaMH M KBaJpaTHKaMHd —
9KCTIEPUMEHTAIBHBIE KPHUBBIE JUIS IEPBOTO M BTOPOTO TUIA M3MEPEHHBIX TaHHBIX B
3aBUCHMOCTH OT IICEBAOTTYOMHBI (Pa3HOC/TIEPUOI/BPEMEHHAs 3a/ICPKKA).
HwxkHsis ropu3oHTanbHas OCh COOTBETCTBYET pasHOCaM U TIIyOMHE, BEpXHSA
TOPU30HTANBHAS OCh COOTBETCTBYET EPHOJIaM M BPEMEHHBIM 331€PIKKaM.
KpacHbIM KpHBBIM IO YMOJYaHUIO COOTBETCTBYET JieBas OCh, CHHUM — IpaBasi. Ecnu
B IIPOrpaMMe HCIIOIb3YEeTCsl OJJMH TUIT H3MEPEHH, TO MpaBasi 0Ch OTCYTCTBYET.
I'papuueckue mnapameTpbl HaOMIOACHHBIX, PACCUMTAHHBIX W MOJEIBHBIX
rpa¢uKoB MOTYT OBITh YCTAHOBJIEHBl B JMajore HAacTpOMKW rpaduka (IpaBblid
menuok+SHIFT Ha rpaduke). I[lapameTpsl ocu MOTyT OBITH YCTAaHOBJIEHBI B
penakrope ocu (mpasblii mendok+SHIFT Ha ocn).
OKHO MOXeT cojaepkaThb OJMH, JBa WIM TPH aHAIOTUYHBIX Tpada,

MO3BOJIAOIHUX PECAAKTUPOBATH MOACIIb HA TPEX COCCAHUX CTAHIUAX.



[TapameTpsl MOJENM HM3MEHSIETCA € TOMOUIBIO MbIMHK. [{ns u3MeHeHus
[apaMeTpoB MOJIEIH HEOOXOAUMO ITOMECTUTH KypCOp Ha KPUBYIO MOJEIH (IpU 3TOM
¢dopma Kypcopa I0JKHA M3MEHUTHCS) U HAXKATh JIEBYIO KHOIIKY MBIIIH, ITOCIE YEro
MepeTacKUBaTh BEIOPAHHBIN YYAaCTOK KPUBOW MOJICJIM € HAXATOM KHOTIKOM MBIIIIH.
3esIeHbId KPY)KOK Ha MOJIETTHON KPUBOM TMOKa3bIBAET aKTUBU3HPOBAHHBIN CIIOH.

H3MeHeHne TMON0KEHUs BEPTUKAIbHBIX YYaCTKOB KPHUBBIX COOTBETCTBYET
W3MEHEHUIO TEeOMETpUU Mojenu (T.€. MOIIHOCTEH [mpaBasi KHOINKAa| W TIyOWH
BEPXHUX KPOMOK CJIOEB [JIeBast KHOIKA)).

H3MeHeHre TMOJIOKEHHUSI TOPU30HTAJIbHBIX YYACTKOB MOJIEIBHBIX KpPHUBBIX
COOTBETCTBYET U3MEHEHUIO ITAPAMETPOB CIIOEB MOJIEIIN.

JIBoifHOE IIE€TYOK MBIIM B 00JIaCTU OOBEKTa BBI3BIBAET KOHTEKCTHOE MEHIO CO

CJICOAYIOIUMHA OIMIHUAMMU:

Print preview Br13Bath muanor meyaTtu rpada.
Display legend IToka3aTh uau yopaTh JIET€HIY K TpaduKam.
Setup BrI13BaTh 1nanor HacTpOHKH MapaMeTpoB 0OBEKTA.

Left axis Parameterl-n name [Toka3siBaTh BBIOpAHHBII MTapaMeTp IS JIEBOI OCH.

Right axis Parameterl-n name | [Toka3siBaTh BBIOpAaHHBINA MapamMeTp IS IPaBOi

OCH.

H_[e.]'ILIOK npaBoﬁ KHOIIKM MBbIIIM II0 TOYKaM Ha6J'IIO,Z[eHHBIX KPHUBBIX BBI3LIBACT

KOHTCKCTHOC MCHIO, ITO3BOJIAIOIICE 3a/1aTh BECa Ha6J'IIO,Z[eHHBIM JaHHBIM

Good point 3anath Bec 1 BRIOpaHHOM TOYKE.

Bad point 3anate Bec 0.5 BEIOpaHHOM TOYKE.

Very bad point 3anark Bec (0 BRIOpaHHOU TOYKE.

Good points >> 3amath Bec 1 BHIOpaHHOM TOYKE M BCEM TOYKAM IpaBee ee.
Bad points >> 3amath Bec 0.5 BRIOpAHHOW TOYKE U BCEM TOYKaM IpaBee ee.

Very bad points >> | 3agats Bec 0 BEIOpaHHO¥ TOYKE U BCEM TOUYKAM ITpaBee ee.

Good points << 3anaTh Bec 1 BEIOpaHHOU TOUYKE U BCEM TOUYKaM JIEBEe ee.

Bad points << 3anath Bec 0.5 BBIOpaHHO TOUKE M BCEM TOUKaM JIEBEE €.

Very bad points << | 3agats Bec 0.5 BBIOpaHHO TOYKE U BCEM TOUYKaM JIeBeeE €e.

3ajaHue BECOB TOYEK HWIrpaeT CYIIECTBEHHYIO pOJib MPU ABTOMATHYECKOM
nmoabope mapameTpoB Mmojend. Touku ¢ Becom (0 He YYUTHIBAIOTCA TIPH

aBTOMAaTH4YeCKOM mojabope. Bec Touku ompenensercs cieayromuMm obOpasom: = 1-




nucnepcust/(M3MepeHHoe 3HaueHue). Beca u3MepeHuiit MoryT ObITh 3aJaHbI B Qaiiie

JAHHBIX U COXPAHSIOTCS B (aiiie mpoekTa.

Tabauna napaMmeTpos

OxHO TaOIMYHOTO PENAKTUPOBAHMS MTApAMETPOB MOJEIH MPEIHAZHAYCHO IS
M3MEHEHHsI TTapaMeTPOB MOJICNIH C MOMOIIBIO KiIaBuaTyphl. Tabmumna coxgepxur N+3
cToyionoB (N — KOJHMYECTBO CBOWMCTB cpeabl). Kaxkmas crpoka TaONHUIBI CONEPKHUT
rapaMeTpsl OJHOTO CIIOSI.

[lepBBIii N-CTOJIOIIOB COJAEPXKAT CBOMCTBA CJIOEB CpPEIbl, MPEANOCICAHUM
CTOJIOEI] - MOIIHOCTh CJIOEB U NOCIEAHUN - TIIYyOMHY JI0 BEpXHEH KPOMKHU CIIOEB C
y4eTOM BBICOTHI TOYKHM 30HIMpPOBaHUA. B cimywae, xorja nis mapaMmerpa 3aJaHbl
npe/ieNbl M3MEHEHHs, MOJIEe BBIBOJIA 3aKPAIIMBACTCS ONPEICICHHBIM I[BETOM (CBETIIO
cepwlii 10 ymousdanuio). Ecnu mapamerp cios 3aMKCHpOBaH, IMOJIE BBIBOJA TAKXKE
MMeeT COOCTBEHHBIN IBET, 10 YMOJIYAHUIO TEMHO-CEPHIi.

KoHTekcTHOE MEHIO, BBI3BIBACTCA HA)KAaTHEM INPABOM KHOMKHU MBIIIH O
syeiikaM Tabnuiel. Eciu HakaThe MPOM3BEICHO IO IEPBOM CTpoKe (3arojoBKY
TaOJIMIBI), TO OIepanus, BBIOpaHHAas B MEHIO, OyldeT NPUMEHCHa K JaHHOMY
napameTpy Bcex cioeB (Cell B mannom ciyuae 3amensiercst Ha COl). Eciou Haxkarue
MPOM3BEACHO MO TMEpPBOMY CTOJIOIY, TO oOIlepanus, BbIOpaHHas B MEHIO, Oynaer

IIPpUMECHCHA KO BCEM IMapaMETpaM JaHHOT'O CJIO.

g2z Model table 4|k~ 10| %]

Mlodel table | LimitESI

Lock cal Z
Free col 00
Iser limits cal

Crefault lirmits caol u.4
Cefault values cal 25

Lok =53 14.0
Free =>>=

ser limits ===
Defaulk limits ===
Defaulk values ===

BONEE

HRER

Bail

Lock 3aKpenuTh napaMmeTp.
Free PackpenuTh mapamerp.
User limits YCTaHOBUTH  MOJIB30BATEIbCKUE  AMANA30HBI  U3MEHEHMS
napameTpa.




Default limits

YcTaHOBUTH JUana3oHbl U3MEHEHMSI ITapaMeTpa (3alaHHbIE “TIO
p P

YMOJTYAHHUIO).

Default values

13

VYCTaHOBUTh 3HAYCHHEC napamMeTpa paBHbBIM 3HAYCHUIO 10

YMOJTYAHUIO .

Lock >>> 3akpenuTh MapaMmeTp B TEKYIIEW MOJEIN U B MOJEISIX BCEX
HOCJIEAYIOUIUX TOYEK.

Free >>> Packpenute nmapameTp B TEKyLIEed MOJEIM M B MOJEIAX BCEX

MOCICAYIOUX TOYCK.

User limits >>>

VYCTaHOBUTh  MOJB30BATEIbCKUE  HANA30HBI  M3MEHEHUS
rnmapaMerpa B TEKylled MOJENIM UM B MOJEISIX BCEX

MMOCICAYIOUX TOYCK.

Default limits >>>

YcTaHOBUTh  JOUamna3oHbl ~ U3MEHEHuss  mapamerpa (1o
YMOJYAaHHUIO) B TeKylmlel MoJAeaM U B MOJENAX BceX

MOCIEAYIOUX TOYCK.

Default values >>>

(13

VYcTaHOBUTh 3HAYEHHWE IMapaMeTpa paBHBIM 3HAYEHUIO ‘TIO
YyMOJTYaHUIO® B TEKyNleW MOJIeIM M B MOJEIAX BCEX

MOCICAYIOIUX TOYCK.

Bruaaka Limites

Z[aHHaﬂ BKJIaJKa HCIOJB3YCTCA IOJId 3adaHuA IPEACIOB HU3MCHCHUSA

mapaM€E€TpoOB. Knonku Ha manenn HHCTPYMEHTOB IIO3BOJISAIOT BI)I6paTI> THUII IIapaMeTpa,

JUIsl KOTOpOro OyAyT 3ajaBaThbCs TpaHuIlbl u3MeHeHud. Kuomka AULO Ha3Hadaer

Opeacibl I BCECX IIApaMETPOB JAHHOI'O TUIIA aBTOMATUYCCKHU, B COOTBCTCTBUU C UX

SHAUYCHHUAMHAN M 3aJldaHHBIM IIPOLHCHTOM OTKJIIOHCHMUA. Ha rpa(bI/IKe H306pa>KaeTc;1

MOJIeTb BBIOPAHHOTO THITA IMapaMeTpPOB (UepHas), HWKHAA (KpacHas) W BEPXHSA

(cuHsis) rpaHUIla U3MEHEHUS TapaMeTpa.




22 Limites

Model table  Limites |
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I Riesistivity ;I Auto |5E|
"0 1d - 1F 1 M R Min | b an | Fix |
0 . ' ' L0 1 1539,09 16294 [
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HwxHsiss W BepxHSA TpaHULBl MapaMeTpPOB MOJEIH PEAAKTUPYIOTCS C

IIOMOIIBKO MBIIIN. Hpenem,l HN3MCHCHUA IMapaMCTPOB MOXHO OTPCHAKTHPOBATH B

TabJnie, pacloioKeHHO crpaBa OT rpaduka.

,Z[OHOJ'IHI/ITGJ'II)HOC KOHTCKCTHOC MCHIO, BBIZBIBACTCA HAXKAaTUEM Ha HKOHKY ™ B

MIPaBOM BEPXHEM YTy OKHa.

gz= Model table

Modeltable | Limites |

M

Significant digits 1
v Display limits
Options

1] |
1 230863 0. Carrelation makrix
2 455361 2. Correlation plok
3 13.37 11
4| Start model
— 2632 Save table

Equalence plok

Open table

Layers summarization

B S [=]

Significant digits

YCcTaHOBUTH TOUYHOCTB, C KOTOPOH OymyT

U300paxkaThCsl MapamMeTphbl.

Start model BepHyTcst k cTapTOBO MOJEIH.
Display limits [Moka3are  WIM  CKPHITh  TPEAEIEI
U3MEHCHUS [TapaMeTpa.
Options Bri3biBaeT JUaJIor HACTPOWKHU
rpaduueckux mapameTpoB TAOIUIIbIL.
Save table CoxpaHUTh TEKYyLIyI0 Mojenb B (aila




(pacmupenue MDL).

Open table

3arpys3utb MOJIeNb u3 daiina

(pacmupenue MDL).

Correlation matrix

[Toka3aTe KOpPEISILIMOHHYKO MaTpuly H
JIOBEPUTENbHBIE IIPEAEIbl  [1ApaMETPOB

MOJCIIN.

Correlation plot

BbI3BaTh  OKHO MOCTPOECHHSI  KapThl
KOPPEJILIMOHHBIX ~ CBA3€H I Maphl

apaMeTpoB.

Equalence plot

Be3Bath OKHO TOCTpoeHUsT oOjaka

OKBUBAJICHTHBIX MO)IGJ'[GI\/’I.

Layers summarization

BrssiBaeT quanor o0be IMHEHNS CIIOEB.

Juanor oOBEIWHEHMsI CJIOEB CIYKHT MJI TepexoJa OT MHOTOCIOWHBIX

MoOJIeJiel, MOJy4YeHHBIX B pesyiabTare mHBepcuu Tuma (Smooth wmm Focused), x

MaJIOCJIOWHBIM, KOTOphIE 00Jiee TIOHATHBI C TEOJOTUYECKONW TOYKHU 3peHus. B Haudame

WHTEPIpETAIH, YI00HO HCTOJIb30BaTh MHOTOCIOWHYIO MOJIENb, COCTOSIIYIO U3 14-

20 cnoes.
albl=] l0(x]
15
1074
P 102

1III'|I

1IZII 1

K pesynbraram Ttakoit mHBepcuu (Smooth, Focused), wamie Bcero ciemyer

noAxXoguThb, KaK K CTAapTOBOMY HpI/I6J'II/I)KeHI/IIO JJIA HaﬂbHeﬁmeﬁ, OCMBICIICHHO

HUHTCpIpCTALlUU. Onu Jar0T IMOHHMMAaHHEC O HpI/I6J'II/I3I/ITeJ'IBHOM TCOBJICKTPUICCKOM

CTpOE€HMH paspesa. Jlanee mepexoasT K MaloCIONHON MOJENH, C MOMOIIBIO Uajiora

Layer summarization. HoBast Mojiesib 0TOOpaxkaeTcsi oBEpX CTapOi YEpHOM JTMHHUECH.
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[Tone BBOMa 3amaeT mapaMeTp KOHTPACTHOCTH, MO JOCTHXKEHHUU KOTOPOTO JBa
cl10s1 OOBEAUHSIIOTCS B OJTUH.
3aTreM 3aKperIsioT HEKOTOPbIE MapaMeTphbl U MPOU3BOIAT pydyHOU moadop miu

uuBepcuto Standart.

alpl=] -lofx]
15
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B QJICKTPOPA3BCAKE JOKa3daHa TCOpEMa CAMHCTBCHHOCTHU 06paTH01>i 3aga4u B
cjIyqa€ HC COACPIKAIIUX OIINOKH HCIIPCPBIBHBIX H3MepeHPII>i. Ha IMPAKTHUKE
HU3MEPCHUA ITPOU3SBOIAT B KOHCUHOM HMHTCPBAJIC C OHpCZ[CHCHHOﬁ HHCerTHBaHHCﬁ, K
TOMY XK€ OHH COACPIKAT omuOku. Hamuume omuOOK W HEMOJIHOTA JaHHBIX

npeBpamact TCOPCTUYCCKYIO CANHCTBCHHOCTD pCeIICHUA B MMPaKTUYCCKYIO



HEEMHCTBEHHOCTb pEUIEHUSl, TO €CThb JKBUBAICHTHOCTb PA3JIMUHBIX pEHICHUN
oOparHO# 3amaun. JlBa TeO’NNEKTPHUYECKUX pa3pe3a Ha3bIBAIOTCS SKBUBAJICHTHBIMHU,
€CJIM OTHOCUTEIBHOE PACXOXKJICHUE JAaHHBIX HJIs 3TUX Pa3pe30B HE IMPEBHIIIACT
TOYHOCTH TIOJIEBBIX M3MEPEHHMH WM HEBS3KM moadopa. [lpakTmuecku, neiicTBue
MPUHIIMI SKBUBAJICHTHOCTH 03HAYAET, YTO HEKOTOPHIE MMapaMeTphl pa3pe3a HE MOTYT
OBITH ONpE/AENCHbl B XOJE€ HHTEPIIPETAllid, €CIIM HEU3BECTHBI HEKOTOpBIE Ipyrue
napameTpsl paspesa. [leficTBUE TNpUHIMIIA SKBUBAJICHTHOCTH CHJIBHO 3aTPYAHSIET
WHTEPIPETAINIO JaHHBIX. PereHneM mpoOaeMbl SIBISETCS 3aKPETUICHUE OTICIbHBIX
apaMeTpoB (MCXOJ U3 alpUOPHON MHPOPMAIIUH).

AHanu3 JeNCTBUS MPHUHIIMIIA YKBUBAJICHTHOCTH OCHOBAH Ha JIBYX MOJXOJaX -
MH(POPMAITMOHHO-CTATUCTHYECKOM IS BCEX MapaMeTPOB MOJIEH ITyTEM MOCTPOCHUS
KOPPEJSIITUOHHONW MaTpPHUIIBI CBSI3eH U MPSMOM pacdeTe 00jiacTell SKBUBAJIEHTHOCTH
JUIS TIaphbl TapaMeTPOB pa3pesa C UX BU3yallu3aluen.

Eme onmHuM BapuaHTOM aHaidW3a SKBUBAJECHTHOCTH SIBJISETCS MOCTPOCHUE
o0J1aka SKBUBAJICHTHBIX MOJIEJIEH, TO €CTh CEMEHCTBA MOJIEIBHBIX KPUBBIX JIAFOIINX
OuYeHb OJIU3KHE TEOPETUUYECKHE KPUBbIE.

OObIYHO, CHAayasa MPOBOJIUTCS CTATUCTHUECKAas OLIEHKA YKBUBAJIEHTHOCTH BCEX
rapaMeTpoB, a 3aT€M HCCIEJOBAaHUE OTAENIbHBIX Iap IapaMeTpoB C BBICOKUMU
K03 pumeHTaMu KOppeIIsIu.

Ha rnaBHOW nuaroHanyu KOppEISIMOHHOM MaTpHIbl CTOST eauHuubl. Eciu
KO3 (GUIMEHT KOppEesIUy HAaMHOTO MEHbIIE €IUHUIIBI [0 MOJIYJI0, TO IMapaMeTpbl
pa3pe3a, IO KOTOPbIM OH pacCyuTaH, I[O-Pa3HOMY BIMSIOT Ha JIaHHBIE W
OTIPEIENIAIOTCA ¢ MaJOW MOTPEIHOCThI0. Takum 00pa3oM, CTAaHOBUTCS BO3MOXKHBIM
UX pa3/ielIbHOE ONIPEIETICHUE.

[TapameTpsl, At KOTOPHIX KOAPDUIIUEHT KOPPEIALUUA IO MOIYII0 OJIU30K K 1,
COBMECTHO HeonpeneauMbl. [l MOBBIMIEHHS TOYHOCTH PELICHHS B 3TOM Cllydae
ClelyeT 3aKpEelUTh OJUH M3 HKBUBAJICHTHBIX IAPAMETPOB, €CIIM YIAETCSA MOIYYUTh
HE3aBUCHMYI0 MH(QOpMAIUI0 O HeM. B cimyyae CHUIBHOW KOppesiMU MapaMeTpoB
COCETHUX CIIOEB cieayeT JUOO 3aKpenuTh OJUH U3 KOPPEIUpPyEeMbIX MapaMeTpoB,
60 0OBEAMHUTH JBA ITUX CJIOS B OJMH, T.€. YIIPOCTUTH MOJIENb.

KoppensiinonHast Mmatpuiia Bbi3siBactcest omimeii: Correlation matrix.



Correlation matrix =1al=l
pl | p2 | p3 | pa | p5 | h1 | hz | h3 | h4 |
pl | 100 0.5 -0.014 0.0039 -D.DDDH 0.14 | 0.0087 0.0024
pz | 015 [JEEEY -0.055 0011 -0.002 |EEIGSNEERY o0.031 0.006
p3 [-0.014 -0.063 [JEEY 0086 0.010 0050 o.osv [ 0000
pa |0.0033 0011 -0.086 [ -0.053 0.012 0025 -0.080 [ERH
ps |-0.000 -0.002 0.010 -0.063 [ 0.0026 0.0055 0.015 0,077
h1 BEEE o.050 -0.012 0.00ze [JEEERREER 0.025 -0.007
hz | 0.4 [JEIEHN 0.057 -0.025 0.0055 [SEEe JRNEGR -0.072 -0.01

h3 |o.o0s7 0031 [ -0.0se 0.0us 002 0072 [ -0.075
h4 |0.0024 00086 -0.060 (S 0.077 -0.007 -0.016 -0.075 [N

par |324.26 2291 |351.17 15.82 50338 1,39 550 1685 104.55
min |305.90 20,28 30790 13.91 41939 1.34  4.84 1476  91.52
max |340.38 25.89 40052 18.00 a04.19 144 620 1925 11943

HOCJ'ICI[HI/IC IBEC CTpOKI/I Ta6J'II/IHI)I IIOKA3bIBAKOT I[OBepI/ITeJ'II)HI)IG I/IHTepBaJ'II)I JJIA
KaXXJIOTO U3 MapaMeTpoB.

HOBepI/ITeJ'II)HI)Ie I/IHTepBaHI)I SABJIAKOTCA KpI/ITepI/IeM HAaACKHOCTHU OHpe}IeHeHI/ISI
MapaMeTpoOB M CBSI3aHBI C CYMMapHOUW UYyBCTBUTEIHLHOCTBIO MapaMeTpoB paspesa. B
Clydae MIUPOKOTO JIOBEPUTEIHHOTO MHTEPBAJa CUNTAETCS, UTO 3HAYEHHUE MapaMeTpa
OTIpeIeTICHO HeHA/Ie)KHO.

JIBOMHOM MIETYOK MBIIIM MO SYEHKE KOPPEISIUOHHOW MATpHUIlbl BHI3HIBAET
KapTy KOPPESAIMOHHOMN 3aBUCUMOCTH ISl BRIOpAaHHOM Mapbl TapaMeTpOB.

Kapra koppensmuoHHON 3aBUCUMOCTH TTaphl MapaMeTPOB MPEICTABISACT TIaH
M30JIMHUNA HEBSI3KM MEXIY TEOPETHUYCCKHUMHU MTaHHBIMH JJIA TEKYIIEeH MOJICIU H
TEOPETHYECCKUMHU JTaHHBIMU JJIi W3MeHeHHOW Mognenu. I[lomaras, dYro Tekymiue
3HAQYCHHS  TIApaMETpOB  SBJBIFOTCA ~ IIEHTPOM  O0JIACTM  SKBHUBAJICHTHOCTH,
paccUMTBIBACTCS €Ie HECKOJIBKO PEIICHWH TMpsSMON 3ajadu JJig I[apaMeTpoB,
BapbUPYEMBIX BOKPYr JaHHOW TOYKH M OIPEACISACTCS BEIWYMHA MaKCHMaTIbHOU
MOTPEIIHOCTH OTJAWYMS JaHHBIX OT IEeHTpaJbHOW. JIJIS TMOCTPOCHUS KapThl
KOPPETSIUOHHON CBS3M MEXIY ABYMsI MapaMeTpaMM, 3HAUEHUIO KaXKIOTO0 M3 HUX,
MPUCBAMBAETCS HAOOp 3HAYCHUM B KAaKOM-TO JHMAria3oHE, PaCCUMTHIBACTCS HEBS3Ka C
JAHHBIMU JIJIS1 TEKYIeW MOJIEH U CTPOUTCS KapTa u3oauuuil. Ecnu napamerp umeer
norapuMUUecKoe pacrpeeseHle, TO BCe BbIllIeyKa3aHHbIEC JEHCTBUS MPOU3BOISATCS
¢ norapudmamu mapameTpoB. Ha kapTe 3KBHUBAICHTHOCTH CTPOSATCA W3OJIUHHUH
3HaYEHUN MaKCUMalbHBIX MOTPEUTHOCTEH, MOKAa3bIBAIOIINX KOH(UTYpalluio 001acTu
W Tpenenbl JNEHCTBUS MPHUHIMIIA HSKBUBAJIEHTHOCTH. M30MeTpHuHBIE 00IaCcTH
SKBUBAJEHTHOCTH YKa3bIBalOT Ha OTCYTCTBHE KOPPEISLHUHU OIEHOK IapaMeTpoB,

CHJIbHO BBITAHYTBIC obmacTu - Ha KOPPCIAIUOHHBIC CBA3HW OLICHOK MMapaMCETpPOB.



AHanmu3 KOPPENALMOHHOW 3aBHCHMOCTH CHOCOOCTBYET YCHEIIHOMY BBISBICHHIO

SKBUBAJIEHTHOCTH JIBYX [IapaMETPOB.
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HBGTOBaSI IIKaja YCTaHaBJIWBACT CBA3b MCXKAY 3HAUCHHUEM HCBA3KU U

OMIPCACIICHHBIM LIBETOM.

IMome [pl] - ycraHaBnIMBaeT THIT MEPBOTO MMapaMeTpa, IS KOTOPOTO
MIPOU3BOIUTCS AaHAIN3 KOPPEIALIMOHHON 3aBUCUMOCTH.

ITome [p2] - ycraHaBiaMBaeT THI BTOPOTO Iapamerpa, UII KOTOPOTO
MIPOU3BOJIUTCS aHAJIU3 KOPPEISAIUOHHOMN 3aBUCUMOCTH.

Crnenytomiyie 32 HUMU MOJISL BOJIA, YCTAaHABIMBAIOT MHICKCHI CIIOEB MIEPBOTO U
BTOpPOTO mapameTrpoB, s kotopbix [lome [pl] - ycraHaBiuBaeT THI TEPBOTO
napamerpa, JUisl KOTOPbIX IPOU3BOIUTCS aHAIU3 KOPPESIIHOHHOM 3aBUCUMOCTH.

8 - mocrpouts KapTy KOpPpETAUMOHHON 3aBUCUMOCTH.

Koppensinonnas kapra Bei3biBaeTcs omueii: Correlation plot.
OKHO TOCTpO€eH s 00JIaka SKBUBAJICHTHBIX MOJIENeil BI3bIBacTCs onmueii: Equalence
plot. OHo peanu3yeT TOCTATOYHO PECYPCOEMKHI AITOPUTM TOMCKA SKBUBAICHTHBIX

MOﬂeHeﬁ, B paMKax 3aﬂaHHOﬁ NorpCuIrHOCTHU, METOAOM nepe6opa.

Muodel equalence plot - |Elli|
[0 Bl [Ressivie 7]
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Baavane cienyer 3agaTh MUHHMAJIbHBIA YPOBEHb MOTPEIIHOCTH, MPH JOCTIKECHUH
KOTOPOTO MOJENb OYAET CYMTAThCS SKBUBAJICHTHOM Tekyiel (moje Boja 0.1). 310
3HaYEHUE OOBIYHO BBIOUPAETCS YyTh OOJBIITNM, YeM TEKYIIas MOrPeuTHOCTh Moa0opa.
Hanee crnemyer BbIOpaTh mapamerp, UIsi KOTOPOTO OyIeT NMPOHU3BOIUTHCS pacyer
(Resistivity). M 3arem 3amycTuTh NpOLEAYPY IOUCKA L} PesynpTarom paboThI
QITOPUTMA SIBIIIETCS HAOOp KpWBBIX MojenH. LIBeT Mozjenu yka3blBaeT BEIHUMHY
HEBSI3KH U 9TOW Mojend. YeMm MeHbIIe HeBs3Ka, TeM TeMHee KpuBas. OTKIIOYUTH

T€ WJIM UHBIE KPUBBIE MOKHO Ha JIET€HJIE CIIpaBa OT M300paxKeHUsI.
Juasior HacTpoiiku rpa)uyecKuX NapaMeTpoB TadJIMLbI

Omnmwms Lock — 3amaer nBeT sueiku, mapameTp KOTOpoit 3apuKCHpoBaH.

Ommust Range — 3agaeT 1BeT ssuelku, sl mapaMeTpa KOTOPOH 3aIaHbl MPEIEIbI.
Ommust Free — 3amaer uBeT s9CUKH, 1715 TapaMeTpa KOTOPOU HE 3a/1aHbl TIPEIEIIbI.
Omnmwmst Min — 3a1aeT BT MUHUMAJIBHOTO TPe/Ie/ia H3MEHEHUH mapaMeTpa.
Onmus Max — 3aaet BeT MaKCUMaJIbHOTO Ipesieia U3MEHEHH apaMeTpa.
Omnmus Active — 3aaet 1IBET paMKH aKTHBHOM STYCHKH.

Omuus Font — 3amaet mpudT sT9eiKu

Omnmus Cell height — 3agaer Tonmuny sraeiiku

Paspe3

JlaHHBI OOBEKT CIY)KUT JUISI OTOOPXKCHHSI M3MEHEHHSI TE€O3JICKTPHUECKOrO pa3pesa
BJIOJIb TIPO(PHIIA.
[TocTpoeHune MpOU3BOAUTCS B OCSAX: KOOpAMHATA MO Tpoduito, riayouHa. [llkana
[[BETA YCTAHABJIMBACT COOTHOILICHUE MKy H300pakaeMbIM 3HAYCHUEM H [[BETOM.
[Ipn HaxokaeHWH Kypcopa B TMpeaerax TeodIeKTPUIECKOro paspesa,
OETYHKOM BBIJIESIETCA CIIOM, HajJ KOTOpPbIM OH Haxoautcs. [Ipu mpubnmxeHun
Kypcopa K TpaHHUIe MeXIy CIOsIMU ero (opmMa MEHSIeTCs U MOSBISETCS BO3MOKHOCTD
pENaKTUpPOBaHUSL €€ TMOoJIoKEeHHs. [l 3TOro cleAyeT MepeTalluTh BhIOpaHHYIO

IpaHUIly B HY)KHOE MOJIOKEHHE C HaXxaToll KHOMKOW Mblmu (eBas). Ilpu Haxaroii



MPaBOM KHOIIKE BMECTE C BBIOpAaHHOW OYyAyT CMEHIaThbCs HIMDKEJEeXKAIIWe T'PaHMIIBL.

JIBOWMHOM ILIETHOK IO CJIOI0 BBI3BIBAET IUAJIOT 3aJJaHUsI €TI0 IMapaMeTpa.
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H3Mmenenrne MakCUMaJIbHOTO 3HAYCHUS BepTI/IKaHBHOﬁ OCHh OCYHICCTBJIACTCA

Ha)XaTHeM I[paBOMl KHONKM MbIIIM B BepxXHeH (YMEHBbIIEHHE) WIM HUXKHEH

(yBEenuueHue) 4acTu ee 00JI1acTH.

JIBoliHOE IMIETYOK MBI B 00JAaCTH OOBEKTa BBI3BIBAET KOHTEKCTHOE MEHIO CO

CJICOAYIOIKUMHA OIMIHUAMMU:

Log data scale Wcnonp3oBate  JorapuMUYecKuii  macmrabd — uis
[[BETOBOU IIKAJIEI.

Display labels [Toka3siBaTh METKH (3HAUCHHUS [TAPAMETPOB) HA CIIOSIX.

Display ColorBar [Toka3sIBaTh IIBETOBYIO IIKATY.

Refresh section [TepepucoBarh paspes.

Setup BrI3BaTh muanor HaCTPOUKH 0OBEKTA.

Print preview PacnieuaTats paspes.

Save picture CoxpanuThb paspes B rpaduyeckom (aiine.

Increase bottom VBenMuuuTh MAKCUMAaJbHOE 3HAYEHHUE BEPTUKAIbHOUN
IIKAJTBL.

Decrease bottom

VYMEHBIIUT, MAaKCHUMAaJdbHOE 3HAuUCHUEC BepTHKaﬂBHOﬁ

IIKaJIbI.

Set bottom

YCTaHOBUTh MaKCHMAJIbHOE 3HAUCHHUE BepTHKaﬂBHOﬁ oCcHu

BPYYHYIO.

Parameterl-n

display

name

IToka3kiBaTh pas3pes3 oy BLI6paHHOF0 napameTpa.
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BJI0JIb ITpo s, B popMe U30JUHUIM.

IlocTpoenne nPOU3BOIUTCA B OCAX: KOOpAMHATA IO MNpoduiaro, Jorapupm
niceBaorayounsl. [llkana nBera ycraHaBIMBAeT COOTHOLIEHHE MEXKIY H300pa’kaeMbIM
3HAYEHUEM U LIBETOM.

JIBoifHOE IIE€TYOK MBIIU B OOJACTH OOBEKTAa BBHI3bIBAET KOHTEKCTHOE MEHIO CO

CICAYIOIUMHA OIMIHUAMU

Log data scale Hcnonw3oBare  jorapumMudeckuii  macmrTab IS
IBETOBOM IIKAJIE.

Display labels IToka3pIBaTh METKH TOYCK H3MEPCHHIA.

Display ColorBar [Toka3pIBaTh IBETOBYIO IIIKAIY.

Setup BbI3BaTh AMANOr HACTPOUKHU MapaMeTpOB 0OBEKTA.

Print preview PacnieuaTats miceBmopaspes.

Save picture CoxpaHuTs 1ncesaopaspes B rpaduueckuit paiin.

Save XYZ file CoxpaHuTh TceBopaspes B popmat nporpammsr Surfer.

Datal-m name display IToka3bIBaTh TICEBAOPA3PE3 I BHIOPAHHOTO TTapaMeTpa.

I'pa¢uxn npodunuposanus
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SAKTHEHAA CTaHUMA
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JanHblli  OOBEKT CIYXHUT Juid OToOpakeHus TIpaduKoB MNPOPHIUPOBAHUS
(TeopeTHyeCKUX M DKCHEPUMEHTaJbHBIX) HA  pa3HbBIX  ICEBJOTITYyOMHAX
(pa3Hoc/mepuo/BpeMeHHas 3anepkka). L[BeT KpuBoil COOTBETCTBYET OMpeIeIeHHOM
TICEBIOTITyONHE.

[To ymMom4aHWIO TEOpeTHYECKHE KPUBBIE H300pPaKAIOTCS CIUIOMTHBIMH KPHBBIMH,
IKCIIEPUMEHTAIBHBIC CIUIONTHBIMUA JIMHUSAMH C KPY)KKaMHd B TOYKaX H3MEpPEHUM.
Kaxnoit kpuBOW COOTBETCTBYET ONPEACIICHHBIN IIBET, 3aJaBa€Mblii B JUajore
HACTPOMKM NaHHOTO O0OBbeKTa. MEeTKH Ha AKCHEPUMEHTAIbHBIX KPUBBIX 0003HAYAIOT
HOMepa MCEeBAONTYOUH, A1l KOTOPBIX OHU MOCTPOEHBI.

I'paduueckne mapameTpbl HAOMIOEHHBIX W PACCUYUTAHHBIX TPaPUKOB MOTYT
OBbITh YCTAaHOBJICHBI B IMajiore HacTporku. [lapamMeTpsl ocu MOTYT OBITH YCTaHOBIIECHBI
B penakrope ocu (mpaBsii meadok+SHIFT Ha ocn).

[Ipn HakaTUM JIeBOMl KHONKHM MBbIIIM Ha KPUBOM, KpPUBBIE [UISI JIPYTHX
MICEBJOTIYOUH HCYE3al0T, U MOSBISIIOTCS CHOBA MOCIE OTIYCKAHUS KHOTIKH.
[lepemerniieHue MBIIIKH C HAKATOM MPaBOil KHOMIKOM MO3BOJISET CMEIIATh IpaduKH 1o
BEPTHUKAIH.

JIBOifHOE IIETYOK MBIIU B OOJACTH OOBEKTa BBHI3BIBAET KOHTEKCTHOE MEHIO CO

CJICAYIOIUMU OIMIHUAMU:

Setup BrI13BaTh Ananor HaCTpOWKK MapaMeTpoB OOBEKTA.
Print preview Pacmiewarats muian rpaukoB.

Display observed [Toka3biBaTh HAOFOICHHBIC KPUBEIE.

Display calculated [Toka3bIBaTh TEOPETUUCCKUE KPUBBIE.

Display legend [Toka3pIBaTh METKH Pa3HOCOB.

Nwms napamerpa display | ITokasbiBath rpaduku [ist BHIOPAaHHOTO MapaMeTpa.




I'pa¢ Teopernyeckux u IKCNEPUMEHTATBHBIX KPHBBIX

OKHO MOET CcoJiepKaTh OJUH, JABa WM TPU aHAIOTHYHBIX OJ0ka — rpada. [lo
YMOJYaHHUIO KPACHBIM KPUBBIM OOBIYHO COOTBETCTBYET JIeBas OCh, CUHUM — IIpaBasi.
Ecnu B mporpaMmMe uCnosib3yeTcs OJUH TUIl U3MEPEHUM, TO IIpaBasi OCbh OTCYTCTBYET.

I'paduueckue mapameTpsl HaOMIONEHHBIX U PACCUUTAHHBIX IpaUKOB MOTYT
OBITh YCTaHOBJICHBI B Juasnore HacCTPOMKH rpaduka (mpaBbIif
mendok+SHIFT).ITapamerpsr ocu MOTYT OBITH YCTaHOBJEHBI B PEOAKTOPE OCH
(mpassrii memuok+SHIFT Ha ocw).

JIBoifHOE IE€TYOK MBIIM B OOJACTH OOBEKTAa BBHI3BIBAET KOHTEKCTHOE MEHIO CO

CJICOAYIOIUMHA OIMIHUAMMU:

Print preview Br13Bath muanor meyaTtu rpada.

Display legend IToka3aTh uau yopaTh JIETeHIY K TpauKam.

Setup BrI13BaTh 1nanor HacTpOHKH MapaMeTpoB 0OBEKTA.
Display point weights [Toka3siBaTh Beca TOYCK HAOIOICHHBIX KPUBBIX.
Datal-m name display [Toka3sIBaTh KPUBBIC JAHHOTO THUIIA.

LHGJ'ILIOK npaBoﬁ KHOIIKKM MBIIIK II0 TOYKaM Ha6J'IIOI[eHHI)IX KPHBBIX BBI3LIBACT

KOHTEKCTHOC MCHIO, IIO3BOJIAIOIICC 3a1aTh BECa Ha6J'IIOI[eHHBIM JaHHBIM

Good point 3anath Bec 1 BRIOpaHHOM TOYKE.

Bad point 3anate Bec 0.5 BEIOpaHHOM TOUKE.

Very bad point 3anarh Bec O BEIOpaHHOM TOYKE.

Good points >> 3amath Bec 1 BHIOpaHHOM TOYKE M BCEM TOYKAM IpaBee ee.
Bad points >> 3amath Bec 0.5 BRIOpAHHOW TOYKE U BCEM TOYKaM IpaBee ee.

Very bad points >> | 3agats Bec 0 BEIOpaHHO# TOYKE U BCEM TOUYKAM ITpaBee ee.

Good points << 3anaTh Bec 1 BEIOpaHHOU TOYKE U BCEM TOUYKaM JIEBEE €e.

Bad points << 3anath Bec 0.5 BBIOpaHHOM TOUKE U BCEM TOUKaM JIEBEE €.

Very bad points << | 3agats Bec 0.5 BRIOpaHHO# TOYKE W BCEM TOUYKaM JIeBee ee.

3aJaHUE BECOB TOYEK HIPAET CYLIECTBEHHYIO POJIb IPH aBTOMAaTHYECKOM
nonbope mnapameTrpoB Mozenu. Touku ¢ BecoM (O He YUUTBIBAIOTCS IPH
aBTOMaTHuYecKoM mojbope. Bec Touku omnpexensercs ciexyromum obpaszom: = 1-
aucriepcust/(M3MepeHHoe 3HaueHue). Beca n3Mepenuit MoryTt ObITh 3a/aHbl B (Qaiine

JAaHHBIX U COXPAHAIOTCA B (I)aﬁne IMPOCKTA.




Jnajior HaCTpPOMKHN NapaMeTpoB 00bEKTOB

Bruaaaka Pseudo-section

Pseudo-section setup 3 =1

JlaHHas BKIaAKa CIYXHUT JUIsl HACTPOUKHU

Pseudn-saction |

Box margins (pixels)

Numlevels |10 = pistort A4 napamMceTpoOB IMCEBAOPA3pPE3aA.
Tog margin o = Isalines = OﬁJIaCTb BOX margInS
Right margin o 2 Contours 3 .
== L] ITone [Left margin] — ycramasmusaer
- .

OTCTynl (B MHKCeNax) H300paxeHus OT

User data limit:

Minimum |24 ‘ Maximum 3256 ‘

User limits r |

JICBOI'O Kpasd OKHaA.

IMone [Right margin] — ycranaBiuBaeT

OTCTYynl (B MHKCeNax) H300pa)xKeHusl OT
IIPaBOroO Kpasi OKHa.

ITome [Top margin] — ycraHaBiIMBaeT
OTCTYynl (B THKCeNax) H300paxKeHus OT

BEPXHETO Kpasi OKHa.

ITome [Bottom margin] — ycranaBmuBaeT OTCTyn (B MHKCETax) HM300pa)XeHHUS OT
HIDKHETO Kpasi OKHa.

ITome [Num levels] — ompenenser konmyectBO cedeHuit wuzonuHuit. CeucHMs
W30JMHUN 3aJal0TCS PABHOMEPHBIM JIMHEHHBIM WM JIOTapU(PMUYESCKUM II1aroM, B
3aBUCHMOCTH OT THIIA JIAHHBIX.

Omnuwus [Isolines] — yka3siBaeT mporpaMme, Hy>KHO JIM PUCOBATh W30JHHUH.

Kuomnka [Contours] — BbI3bIBACT JUAIOr HACTPOWKH IBETOB JUIS 3aJMBKH KOHTYPOB
W30JIMHUM.

Knomnxka [1solines] — BeI3bIBacT quaaor HACTPOMKH [BETOB M30IMHUIA.

Kuomnka [AXis font] — BeI3sIBaeT auanor HaCTPOMKHU IIPHQTA [IBETOBOM IIKAJIBL.
Oé6aacre User data limits

Omuust [User limits] - ykassiBaeT mporpamme, HCHOJB30BaTh MHHHMAIBHOE H
MaKCHMAJIbHOE 3HAYCHHS AaHHBIX WM MCIOJb30BaTh 3HaUeHHs mojei [Minimum] u
[Maximum] npu 3aaHuu CEYSHU I N30TUHUT.

[Tonme [Minimum] — ycTaHaBIuBaeT MUHHMAJIbHOC 3HAYCHUE NPHU 3aJlaHUH CCUCHHIA

U30JUHUM.



[Tose [Maximum] — ycraHaBIuBaeT MaKCHMAJIbHOE 3HAYCHHUE MPU 3aJaHUU CCUCHHIA

U30JIUHUI.



Brkaaaka Model-section

Model-section setup |
Modeksection |

CnyxuT Ji1 HAacTPOWKH IapaMeTpoB

~Hox margins (pixels)
um levels |10 = arks font 4.
e ] [t P | e | paspesa.
Draw border il CalorBer fort <4 .
raon [ 3 | ObaacTs Box margins
| . . = ‘F:m Fsel.fdo—sectlo"7 | Palette
= e ITone [Left margin] — ycranasiuBaer
|Elutmmmargm 20 % ColorBar W |
ottt OTCTYn (B mMHKcenax) W300pakeHUs: OT
User limts In | inimum 17 | Mazimum 4531 |

JICBOI'O Kpasd OKHa.

Close

IMone [Right margin] — ycranaBiuBaeT

OTCTynl (B MHKCeNax) H300paxKeHus OT
IIPaBOrO Kpasi OKHa.

ITome [Top margin] — ycraHaBiIMBaeT
OoTCTynl (B THKCeNax) H300paxeHus OT

BCPXHETO Kpad OKHaA.

ITome [Bottom margin] — ycranaBmuBaeT OTCTyn (B MHKCETax) HM300pa)XeHHUS OT
HWDKHETO Kpas OKHA.

ITome [Num levels] — ompenenser koamuectBO 1BeToB. CedeHHUs 3aqar0OTCS
PaBHOMEPHBIM JIMHEHHBIM WJIH JIOTapU(PMUYECKUM IIIaroM, B 3aBUCUMOCTH OT THIIA
JTAHHBIX.

Knormka [Palette] — BbI3bIBaeT auaior HACTPONKH I[BETOB CIIOEB pa3pesa.

Kuomnka [ColorBar font] — Bei3siBaeT auanor HaCTpOHKHY MIPUQTA [IBETOBOM IIKAJIBL.

Knomka [Marks font] — BeI3biBaeT auanor HaCTPOUKHU MIPUQTA HOAIMMCEN K CIIOSIM.

Oé6aacre User data limits

Omuust [User limits] - ykassiBaeT mporpamme, HCHOJNB30BaTh MHHHMAIBHOE H
MaKCUMaJbHOE 3HAYCHHs JaHHBIX WM MCIOJIb30BaTh 3Ha4YeHus noseil [Minimum] u
[Maximum] mpu 3aiaHUK [IBETOBO# IIKAJIBI.

[Tone [Minimum] — ycraHaBnMBaeT MHHUMAJIbHOE 3HAUCHUE MPH 3a/IaHUU LBETOBOI

HIKaJbI.



[Tone [Maximum] — ycraHaBiauBaeT MaKCUMaJIbHOE 3HAUCHHE MIPU 33JJaHUU I[BETOBOI
IIKAJIbI.

Ooaacts From pseudosection

Omuus [Box margins] - ykaspiBaeT mporpaMme, HCIOJIb30BaTh 3HAYCHHS IIOJICH
obsactu Box margins, cooTBETCTBYIOIIUX TICEBIAOPA3PE3Y.

Omuus [ColorBar] - ykaseiBaeT mnporpaMme, HCIOJB30BaTh I[IBETOBYIO IIKAIy

COOTBETCTBYIOLIYIO IICEBIOPA3PE3y.




Bruaaaka ProfilePlot

ProfilePlot setup
Prafile plat |

Maik stle |4l points v

Observed &3]
Calculated &]

Close

CnyxuT i1 HacTpOWKH HapaMeTpoB

rpa¢gukoB npoguaupoBanus

Onmust [Marks style] — omnpenenser
KakuM 00pa3oM pHUCOBaTh MOJIMUCH K
rpaduxam.

3nayenne Left points — caeBa or
rpaduKoB.

3uauenue All points — ot Touku K ToUKe.
3nagenue Right points — cmpasa ot

rpaduKoB.

Kuonku [Observed] u [Calculated]- BbI3bIBarOT amanor HacCTpOWKH TIpadHUECKUX

rapaMeTpoB JJ1sl HAOIIOACHHBIX U PACCUUTAHHBIX KPUBBIX.

Bkaaaka MultiCurves&ModelCurves plot

ModelCurves plot setup
CurveiModel plat |

Image type [V
Mark style Right points =
Curves shift [%2) 0 3.

Ooaacte Labels

[Tone [Marks Style] — onpenensier kakum
00pa3oM pUCOBATH MOIMKCH K rpadrKaM.
3unauenue Left points — cmeBa ot
rpaduKoB.

3uauenue All points — ot Touku K TOUKe.
3unavenune Right points — cmpaBa ot
rpauKoB.

ITone [Curves shift] — onpenenser capur
(B IIPOLIEHTaX norapu(pMUIEcKoi

IlCKaI[BI) MCXKIY COCCAHUMU KPUBBIMU



OTa onuus HY:KHA B TeX nporpammax cepuu Zond1D, B KOTOPBIX HCOJIb3YIOTCS
CMelIaHHbIe 30HIUPOBAHNS (YACTOTHO-TMCTAHIMOHHBIE H T.I.), I/Ie He00X0AUMO
0TO00paxkaTh Cpa3y HECKOJIbKO KPUBbIX.

ITone [Image type] — ompenenser Tum W300paKeHHUsS HAOIIOACHHBIX JAaHHBIX B
COOTBETCTBUU C UX JIUCIIEPCUEH.

3nauenue CUrve — 0ToOpakaroTcsi K3MEPCHHBIC TaHHBIC.

3unauenre MinMax curve — otoOpaxaroTcs JIBe KPUBbIC, PACCUMTAHHBIC U3 AUCTICPCUU

JTAHHBIX W OTPENEIIoNINe UX pa3opoc.

Penakrop oceit

Penaktop mnpenHazHaueH Uis HACTPOMKM TpapuuecKuX M MacHITaOHBIX
mapaMeTpoB oceil. Ero Mo>XHO BBI3BaTh IIEITYKOM MPaBOW KHOMKH MBIIINA C HAXKaTOH
knasumeir SHIFT Ha wHTepecyromeit ocu. [Ipu 3TOM mOSBIsIeTCs BCIUTBIBAOIIEE
MEHIO ¢ aByMs myHKTamu: Options u default. TlepBbIii BBI3BIBACT AMANOr, BTOPOW
yCTaHaBIUBAET 3HAYCHUsI PAaBHBIMH 3HAUYEHUSM 10 YMOTYAHHUIO.

IlepBas Bkimaaka auamora Scales coaepsKUT ONMIUU CBSI3aHHBIC C HACTPOMKOMN
MacIITa0HBIX TAPAMETPOB OCH.

Onmus AutOo ykaspiBaeT mporpaMme, KakuMm oOpa3oM OIpeAesnseTcss MUHUMYM U
MakcuMyM ocH. Ecnu ommusi BKIIIOYEHa, MpeAenbl OCH HaXOASTCS aBTOMAaTHYECKH,
HWHAYE 3aJa0TCA MOJIb30BareneM B oomactax Minimum u Maximum.

Omnuus Visible mo3BosseT moka3aTs/CKpHITh BEIOPAHHYIO OCh.

Omnuus Inverted onpenensieT OpUEHTAIHIO OCH.

Kuomka Increment change Bei3bIBaeT auaior 3aaHus mara METOK OCH.

Omuus  Logarithmic ycranaBiamBaeT wmacimrtad ocu - Jorapu(MHUYCCKUN WA
nuHeHbIH. B cnydae 3HakonepeMeHHON OCHU CieIyeT JOIMOJIHUTENbHO HCIIONIb30BaTh
omuu obnactu LinLog options.

Onuus Base onpenenser ocHoBaHue orapudma st JorapupMHUUecKon OCH.
O6macte LinLog options comepHT OMIMH, NpeJHa3HAYEHHBIC ISl HACTPONKH
JTUHEWHo-JIorapupmMuueckoit ocu. JInHeiHo-norapudmuyecknii Mmacmtad mo3BoJIsSET
NPEACTABIATh  3HAKONEPEMEHHbIE WM  HOJIb  COJEpJKallue  JaHHble B

norapupMUUEcKoM MaciuTade.



Onmus Dec  Shift YCTaHABIMBAET OTCTYN (B JIOTApUPMUYECKUX JCKaIaxX)
OTHOCHTEJIbHO MAaKCHMAaJIBHOTO IO MOJYJIIO Mpejena OCH N0 Hyhs. MuHHMManbHas
(mpennyneBast) nekaa UMEET JIMHEHHBIN MacIiTad, OCTallbHbIE JIOTapU(PMUIECKUN.
Omuuss Min dec 3amaer u ¢QuKCHpyeT 3HauCHHE MUHHMAIBHOU (TIPEIHYJICBOA)
JIeKaJbl, €CJIM OILINS BKJIIOUEHA.

Omuust Rounded limits yka3eiBaeT mporpamMme, HYXHO JIM OKPYIJISATh 3HAYCHHUS
MUHUMYMa U MaKCUMyMa OCH.

O6mactu Minimum u Maximum cojepxaT HaObOp OMIMK MO HACTPOHKE MpeIeioB
OCEH.

Omuust AUt0 ompenensieT, KakuM O0Opa3oM OIpeAensercs TMpeaesl Oocu -
aBTOMATHUYCCKH WM 3a/1aeTcsl KHomkoi Change.

Onmus Offset ycTaHaBivMBaeT MPOLIEHTHBIM CIABUT IMpefesia OCH OTHOCHUTEIBHO €ro

(aKkTUYEeCKOT0 3HAYEHHUS.

Bxnanka Title cogepskut oy cBsI3aHHBIE ¢ HACTPOMKOM 3ar0JI0BKA OCH.
Bknanka Style:
Omnmus Title onpenensier TEKCT 3aroJl0OBKa OCH.
Omnuus Angle ompenenser yroi moBopoTa TEKCTa 3aroJIOBKa OCH.
Onmus Size ompeensieT OTCTYN TEKCTa 3arosioBka ocw. [Ipu 3amanHoM 0 oTcTymm
HAXOJIUTHCS ABTOMATHUYCCKH.
Omnmus Visible mo3BossieT moka3aTs/CKpHITh 3ar0JI0BOK OCH.
Briagka Text:
Kunormka Font BeI3bIBaeT AMAIOT HACTPOMKH MIPUQTA TS 3ar0JI0OBKa OCH.
Kuomnka Outline BeI3bIBacT quajior HACTPOWKH JIMHKUN 0OBOAKH OYKB 3arojioBKa OCH.
Omuus Inter-char spacing ycranaBinuBaeT MeXOYKBEHHOE PacCTOSHHE IS TEKCTa
3aroJIoBKa OCH.
Kuomnka Gradient BbI3bIBacT IUaaor HACTPONMKH TPAAMEHTHOW 3aJMBKH Ui TEKCTa
3aroJIoBKa OCH.
Omus Outline gradient ykaspiBaeT, Ky/ia IPUMEHHTh MPATHCHTHYIO 3aIMBKY TEKCTA!
Ha JIMHUM 00BOJIKM WJIM BHYTpeHHeH 001acTu OyKB.
Kuomnka Shadow BbI3bIBaeT qMaior HACTPOMKH BHEIIHErO BHAa TEHH TMAJaioliel OT

TCKCTa 3arojJJoBKa OCH.



Bknanka Labels cogepsxut onuun cBsi3aHHBIC ¢ HACTPOHKOMW TTOAMUCEH OCH.
Bknanka Style:
Omnuus Visible mo3BosiseT moka3aTh/CKphITh MOMKUCH OCH.
Omnuwms Multiline ucnons3yercst uist 3a1aHisE MHOTOCTPOYHBIX TOITHCEH OCH.
Omnuus Round first okpyriisier mepByro MOAMUCH OCH.
Omnuus Label on axis youpaer moamnucu BBIXOASIINE 32 MPEICIbI OCH.
Omnuus Alternate paccrasisier moanucu ocH B JBa psijia.
Omnuus Size onpenenser oTctymn noanucei ocu. [Ipu 3aganHoM 0 OTCTYIT HAXOAUTHCS
ABTOMATHYECKH.
Omuus Angle ompenenser yroi moBopoTa TEKCTa MOMUCEH OCH.
Onmus Min separation % 3agaeT MHHMMAJIbHOE IMPOIEHTHOE PACCTOSHHUE MEXKTY
IO ITUCSMHU.
Bxmagka Text:
Knomnka Font BeI3bIBaeT Auasior HACTPOMKU mIpudTa 715 TTOAMUCEN OCH.
Kuomnka Outling BeI3pIBaET 1UAIOT HACTPONKHU TMHHI 00BOJAKH OYKB MOMUCEH OCH.
Omnmus Inter-char spacing ycranaBiauBaeT MEKOYKBEHHOE DPAaCCTOSHUE U TEKCTa
HOJIIMCEN OCH.
Knonka Gradient BbI3pIBaeT AMANOr HACTPOWKH TPAAMEHTHOW 3aJMBKU I TEKCTa
HOJIIMCEN OCH.
Omnmus Outline gradient ykaseiBaer, re OyaeT HCIIOJIL30BaTHCS IPaIUCHTHAS 3AJIUBKA
TEKCTa: Ha JIMHUSIX 0OBOJIKM WJIM BHYTPEHHEH 00acTH OYKB.
Knomnka Shadow BeI3bIBaeT auaior HACTPOWKHM BHELIHETO BHAA TEHH IIaJAlOIIEH OT

TEKCTa HOI[HPICCFI OCH.

Bxknaaka TiCKS coaepKUT ONIUK CBS3aHHBIE C HACTPOMKON TJIABHBIX METOK
OCH.
Kuomka AXIS BBI3BIBAET TUAIOT HACTPONKHU JTUHHH OCH.
Kuomnka Grid BeI3bIBaeT AUAIOT HACTPOHKHU JTHHUIN CETKH TTIaBHBIX METOK OCH.
Kuomnka TickS BbI3bIBaeT qUaior HACTPOWKH JMHHUM TJABHBIX BHEITHHX METOK OCH.
Omnmus Len ycTaHaBnuBaeT Ux JUTHHY.
Knomka Inner BeI3bIBaeT qUaioT HACTPOWKH JIMHUM TIIaBHBIX BHYTPEHHUX METOK OCH.
Omnmus Len ycTaHaBnuBaeT UX JUTHHY.

Omuus Centered — ieHTpUpPYET CETKY METOK OCH.



Omuus At labels only ykaseiBaer nmporpamme pucoBaTh IJIaBHbIE METKH TOJIBKO IIPH
HaJIMYUU NOJIUCH HA OCH.

Bknagka MinoOr coep KUt ONLUY CBSI3aHHBIC C HACTPOUKOW MPOMEKYTOUHBIX
METOK OCH.
Kuomnka Grid BbI3bIBaeT AMANOr HACTPOMKH JIMHUN CETKH MPOMEKYTOUYHBIX METOK
OCH.
Knormka Ticks BbI3bIBaeT qUaor HACTPOUKHU JIMHUN MPOMEKYTOYHBIX BHEIIIHUX METOK
ocu. Onmms Length ycranaBnuBaer ux JuiMHy.
Kuomka MInor BeI3bIBaeT qUAIOT HACTPOWKU JIMHUN OCHOBHBIX BHYTPEHHHX METOK
ocu. Onus Len yctaHaBnuBaeT Ux JUIMHY.
Omnmus Count ycraHaBiIMBaeT KOJMYECTBO BTOPOCTETIEHHBIX METOK MEXKIY TJIaBHBIMU.
Bkraaka POSition coepuT Oy ONpeIeNsoNINe pa3Mepbl U MOJ0KESHUE OCH.
Onmus  Position % ycraHaBiIMBaeT CMeNICHHE OCH Ha Trpade OTHOCHTEIBLHO
CTaHJIaPTHOTO TOJIOkKEHUS (B MPOILIEHTax OT pa3Mepa rpada wiu eAUHUIIAX SKpaHa, B
3aBUCHMOCTH OT 3Ha4eHHs BbIOpaHHOTO omirer Units).
Onuusa Start % ycraHaBiIMBaeT CMEIIEHHWE Hadaja OCH Ha Ipade OTHOCUTEIHHO
CTaHJAPTHOTO IMOJIOXKEHUS (B MPOIEHTaX OT pa3mepa rpada).
Ommuss End % ycranaBmuBaeT CMeIIEHHE KOHIIA OCH Ha rpade OTHOCHUTEIHbHO

CTaHJAPTHOTO IMOJIOXEHHUS (B MPOIIEHTaX OT pa3mepa rpada).

Penakrop naéopa rpadpuxon

Pemakrop mnpeaHasHa4yeH Il HACTPOMKH IIBETOBOM IOCIIEIOBATEIHLHOCTH
Habopa rpauKoB.

Onuus Style ycraHaBiaMBaeT alrOpUTM 3aJaHUs [IBETOBOM MAIUTPBI IS
rpaduKoB.

IMIpu BeIOOpe 3Havenus Interpolate wucmonb3yercs WHTEPOIAIMOHHASL
MaguTpa, MOCTPOCHHAS C WCIOJIb30BaHHWEM IIBETOB 3aJaHHBIX B omimsx: min color,
1/3 color, 2/3 color u max color. 3HaueHune CONSt ycTaHABIWBAeT OIMHAKOBOEC
3HaueHne 1Beta (omust Color) mms Bcex rpadukoB. 3Hauenue random 3amaer

cllyyaifHble 11BeTa BceM rpadukam



Omnuust Line mo3BossieT 3a7aTh ONPENCICHHBIA LBET ISl COCAMHHUTEIBHBIX
nuHUHA TpadukoB. [Ipy OTKIIOYECHHON OMIIUU UCIIOJIB3YETCS [BET U3 MATUTPhI, HHAYE
UCIIOJIb3YyeTCs 3a7aHHoe B LiNe 3HaueHue 1Bera.

Onuus  Pointer mo3Boisier 3amarth ONPEACICHHBIM I[BET JUIs  3aJUBKH
ykazarenei rpadukoB. IIpu OTKIFOUEHHON ONIIMM KCHOJB3YETCs LBET W3 MaUTPHI,
MHaYe UCIOJIb3yeTCs 3a7anHoe B Pointer sHaduenue ngera.

Onuus Border mo3Bosser 3aaaTh ONPEACICHHBIM I[BET I OOBOAKH
ykazareneil rpaguxos. [Ipy OTKIIOUEHHOHN OMIIMM MCHOJB3YEeTCS LBET U3 MaJIUTPHI,
MHa4e UCIOJIb3yeTCs 3a7anHoe B Border 3HaueHwue mpera.

Knomnka Options BbI3bIBaET JUAIOr HACTPOUKH rpaduKa.

Knomnka Default ycranaBiuBaer HacTpoiku rpaduKoB paBHBIMU 3HAUYCHHSIM

10 YMOJTYaHHUIO.

Penakrop rpaguka

Penakrop mnpenHasHavyeH Ui HACTpoWkM BHemHero Buja Tpaduka. Ero
MOYHO BBI3BaTh IIEIYKOM IMPABON KHOIKH MBIMHK ¢ HaxaTo kimaBumend SHIFT na
uHTepecytomeM rpaduke. [Ipu 3TOM TOSBIISIETCS BCIUIBIBAIONIEE MEHIO C JIBYMS
nynkramu: options u default. TlepBeiii BBI3BIBACT AMAIOr, BTOPOW YCTaHABIHBACT

3HA4YCHH paBHBIMHU 3HAYCHUAM 110 YMOJTYaHHIO.

Bxnagka Format comep>kut HacTpOHKH COeTMHUTEIBHBIX JIMHUHN rpaduka.

Kuomnka Border BbI3pIBacT auaior HACTPOWKH MapaMeTpPOB COCIAUHUTEIBHBIX
JIMHUM TpaduKa.

Knomnka Color Bei3siBaeT muanor BeIOOpa 1iBeTa rpaduka.

Kuomnka Pattern Bei3siBaet auanor BeIOOpa mapaMeTpoB 3aJIMBKU IpadukKa.

Kuomnka Outline BbI3bIBaeT Aualor HACTPOWKH MMApaMEeTpOB OOBOIKH
COEIMHUTENbHBIX JTHHUH T'paduka.

Kuonka Shadow BbI3bIBaeT aHaioOr HACTPOWKH BHEIIHETO BHAA TEHHU

najaroiien oT rpaduka.

Bknanka Point cogep:xuT HacTpoiiku ykaszaTteneil rpaduka.

Omuus Visible mo3BossieT mokas3ars/CKpeITh yKa3aTenu rpaduka.



Omnuwus Style ycranaBnuBaet Gopmy ykazaTeds.

Omnuus Width 3amaer mmpuny ykaszatens B €IMHAIIAX SKPAHA.

Onuus Height 3aaeT BrIcOTy yKa3aTess B €IUHHIIAX SKPaHa.

Onuus Inflate margins omnpenesnsier, OymeT M YBEIUYMBATHCS pa3Mep
M300pakeHNs B COOTBETCTBUU C Pa3MEPOM yKa3aTeleu.

Knormka Pattern Bei3piBaeT guanor BEIOOpa MapaMeTpoB 3aJTUBKH yKa3aTels.

Knomnka Border BbI3piBacT 1uaior HACTPOWKHU MapamMeTpoB OOBOISIICH JTMHUA
yKas3aTess.

Kuonka Gradient BbI3bIBacT JAMANOr HACTPONKH TPAJUCHTHOW 3aTUBKU

yKa3aTeleu.

Bxnaaka Marks coiep»KuT HaCTpOWKH MOIKMCEN K YKa3aTelsaM rpaduka.

Bkmanka Style.

Omnmus Visible mo3BosseT moka3aTh/CKPHITh MOINKMCH K yKa3aTelssM rpaduka.

Onmus Draw every mo3BoJiseT pHUCOBaTh KaXIyI0 BTOPYIO, TPEThIO U T.1.
MOJIMKCh B 3aBUCUMOCTH OT BBIOPAHHOTO 3HAYCHHUSI.

Omnuus Angle ompenenser yroi MoBopoTa TEKCTa MOMUCEH K YKa3aTeIIsIM.

Omnmus Clipped ycranaBmuBaer, ciieyer JId pUCOBATh MOANUCH K yKa3aTeso,

€CJIM OHAa BBIXOJIUT 3a 00J1acTh rpada.

Bkiagka Arrows CIry)kKuT [uisi HACTPOMKH BHEIIHErO BUIA CTPEIKH MIYINEH OT
IOIIIKMCH K yKa3aTellro.

Kunomnka Border Bei3siBaeT Auaior HACTPOMKHU MapaMETPOB JIMHUU CTPEJIKH.

Kunomnka Pointer BeI3biBaeT auanor HaCTPOMKU (OPMBI HAKOHEUHHMKA CTPEIKU
(ommuu BIaaku Point).

Omnuus Length 3amaer muHy CTpenKu.

Onuus Distance 3amaer paccTosHHE MEKAY HAKOHEYHHKOM CTPEIKH |
yKazarenem rpaduka.

Ommus Arrow head ompenensier BHEITHAN BH/ HAKOHEYHHKA cTpenkn. None —
UCIIOJIb3YeTCS HAKOHEYHHK 3aJaHHbIi KHOTMKOW Pointer. Line — wucmonb3yercs
KJIaccuueckas ToHKas crpeika. Solid — wucmonb3yercss Kiaccuveckas ToJCTas

CTpeEJKa.



Omnuus Size 3amaer pa3Mep HAaKOHCUHHKA, €CIM MCIIOJIB3YETCs KiaccudyecKast
CTpeEJKa.

Bxnagka Format comepxur rpaduueckue HACTPOWKU sl PAMKH BOKPYT
TIOJIITUCH K yKa3aTeJto.

Kuomnka Color Bei3siBaeT muaior BIOOpa 11BeTa 3aHer0 (hoHa paMKH.

Knomnka Frame BbI3bIBaeT Anajaor HACTPOUKH JJUHUM PAMKH.

Knonka Pattern Bwi3piBaeT nuanor BbIOOpa MapaMeTpOB 3aJMBKH 3aJHETO
(oHa paMKH.

Ommus Bevel 3amaer cruine pamku: OOBbIYHAS, MPUIIOJHATAS WM
MOTPYKCHHAS.

Omnmus Size 3a1aeT ypoBEHb MMOIHATHS WK MOTPYKEHUS PaMKH.

Omnmus Size mo3BoJsieT 0TOOpaXKaTh PaAMKY C 3aKPYTJICHHBIMU YTJIaMHU.

Omuuu Transparent u Transparency 3aaroT CTENeHb MPO3PAYHOCTH PAMKH.
Bxiagka Text:
Knomnka Font BeI3bIBaeT Auasior HACTpOKU mpudTa 75 MOAMUCEH yKa3aTele.
Kuomnka Outline BbI3BIBacT aUamor HACTPONKH JUHHA OOBOJAKM OYKB IOJIHCEH
yKa3aTeJeu.
Omnuus Inter-char spacing ycranaBnuBaeT MeXOYKBEHHOE PAacCTOSHHE IS TEKCTa
MOJIMKUCEN yKa3zaTeye.
Kuomnka Gradient BbI3bIBaeT IUaaor HACTPOMKH TPaAMCHTHOW 3aJMBKH Ui TEKCTa
MOJIMKUCEN yKa3zaTeye.
Omnmus Outline gradient ykaseiBaer, re OyaeT HCIIOIb30BaThCS IPAIUEHTHAS 3aIUBKA
TEKCTa: Ha JIMHUSIX 0OBOJIKM WJIM BHYTPEHHEH 00acTH OYKB.
Kuomnka Shadow BbI3bIBaeT qUaior HAaCTPOMKH BHEIIHErO BHUAa TEHH MAaloIIeH OT
TEKCTa MOJIMUCEN yKazaTenei.

Bxknagka Gradient comepXUT HaCTPONKH TPaJMEHTHOW 3aJMBKH U PaMOK
BOKPYT MOJIMUCEHN K YKa3aTesiM.

Bkiagka Shadow comepUT HACTPOMKKM BHEIIHETO BHa TEHH MAJAIOIIEH OT

PaMOK BOKPYT IOANKCEN K yKa3aTelsM.

®opMmar (paiijia JaHHBIX KAPOTAKA U JIUTOJIOT MU



Kaporaxuele maHHBIE M JIMTOJOTWYECKHE KOJIOHKM XpaHATCca B (aiimax
onpenenenHoro ¢opmara. IlepBeiii Tum QaiinoB ¢ pacmmpenuem txt — 9T0
COOCTBEHHO JaHHbBIC, KapOTaXXHbIE WM JuTojormueckue. Ilpm coszmanum (haiina
KapOTa)KHBIX TAaHHBIX UCTIOJB3YETCs CAEIyomas CTpyKTypa (aiina:

[lepBast KOJOHKA COJIEPIKUT TIIYOUHY TOUKH 3aKCH (OT MOBEPXHOCTH 3€MJIN),
BTOpasi KOJOHKA COJAEPKUT KapOTakKHbIe M3MepeHHs. TpeThsi U 4eTBepTas KOJIOHKH
coziepKat HyJH.

Huxe npuBenen npumep (aiina kapoTakHbIX JAHHBIX:

9.5 731.5717173
10 723.5097884
10.5 726.8844987
11 725.962034

115 743.2485878
12 726.4061156
125 734.399887

13 727.9166309
135 116.1921851
14 517.9613065
145 125.3706264

0.5 118.3035394 0 0
1 126.9002384 0 0
1.5 123.4170888 0 0
2 116.1519574 0 0
2.5 117.240884 0 0
3 111.9424174 0 0
3.5 142.0405875 0 0
4 125.3686538 0 0
4.5 521.0730567 0 0
5 735.5232592 0 0
5.5 707.7315998 0 0
6 706.3561614 0 0
6.5 725.9945623 0 0
7 722.433627 0 0
7.5 717.0991126 0 0
8 716.9836552 0 0
8.5 725.5024012 0 0
9 722.3551713 0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0



15 111.2952478
155 131.911879

16 107.9217309
16.5 114.9327361
17 134.0939196
17.5 138.4457143
18 129.1165104

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

[Ipu co3manmm Qaiia ¢ JIUTOJOTHYECKON WHPOpPMAIUEH  HCIOJIB3YeTCs
CIIeyIOIIast CTPYKTypa (haitna:

[lepBasi KOJOHKAa COACPNKUT TIYOMHY (OT TIOBEPXHOCTH  3€MJIH)
JINTOJIOTUYECKOTO TOPU30HTA. BTOPYIO KOJOHKY CIIeIyeT 3a0IHUTh HYISIMH. TpeTuid
CTOJIOCIT IIBET CJIOSI HA JTUTOJIOTUYECKOW KOJIOHKE. UeTBepThlid cTONOCIl TUII Kparma

Ha JUTOJIOTHYECKOM KOJIOHKE.

1] 5 0 15 20 25 30 35 40 45 50 S5 60 BS VO ¥s &0 & 490 95 100 105 110 115 120 125 130 135 140
Hwxe npuBegeH cnucok H3 MNEPBBIX 23 KpammoB, KOTOPbIE MOMKHO

HCII0JIB30BaTh, IIpHU CO3JaHUN JINTOJIOTUYECKOM KOJIOHKH.
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Huxe npusenen npumep aiina IMTOJOrMYECKUX JaHHBIX.

01013 Kposns 1 cost
41013 TlogomBa 1 cnost
41019 Kposns 2 crost
111019 INonomBa 2 cnost
111027 Kposns 3 ciost
16 10 27 Ilomomsa 3 crost




Bropoit Tunm aiinoB (pacmmpenue *.Crt) — ynpamisroumid  aii,
YKa3bpIBAIOIMK THUII JAHHBIX M croco0 oroOpaxkenus. [lanee ciemyer omucaHue
ctpykTypbl ¢aitna CRT mis oToOpakeHHs! JUTOJIOTHYECKUX MM KapOTaKHBIX IS

IMPOU3BOJIBHOI'O KOJIMYCCTBA CKBAKWH.

2280.txt IlepBas ctpoka - ums (aiina ¢ JaHHBIMH KapoTaka WIIH
JIUTOJIOTUHN

ckB2280 Bropas crpoxka - [loanucek ckBakunbl (OyeT oToOpaXkaTbes Ha
CKBQ)KHHE)

182210100 Tpersst CTpOKa CONEPIKUT YIPABISAIOIINE TAPAMETPHI -

3anuce 18 — koopuHaTa CKBOXKUHBI Ha TIPOQHIIE.

2 - mmpuHa U300pakeHus (B MPOICHTAX OT JJTHHBI poduJist, 00braHO 1 - 20).

2 - i oTOOpakeHus aHHbIX 0 - 3.

0 - kapomaoicnvle Oannvie (6 sude epagux); carotl.crt

1 - kapomaowxcnvle OanHble (UHMEPNOAYUOHHAS UYBEmMOBAsi KOAOHKA)  OJisl
0mobpasiceHus OaHHbIX UCNONB3YeMCs Y8emosas wkaua paspesa, carot2.crt

2 - aumonozuueckas koaouxa, strati.crt

3 - KapomadicHvle OaHHble (YBeMHAs KOJOHKA) yeema Omoopa’icaemvix OAHHbIX
coomeemcmeyiom wiKaie mooenu, yéem Ha KOJOHKe 8bloupaemcsi 8 COOmeemcmeun
CO 3HaAYeHUueM Y8emoeBoll WKANIbl MOOeNU;

1 - TTapameTp HOPMUPOBKH JIaHHBIX KapOTaXHbIX quarpamm 0 - 2.

0,1 — 0nsa 6cex OanHbIX UChONBL3YEMCA OOUULL MUHUMYM U MAKCUMYM,

1,2 - sbiuecmov uz Kaxcool KApoOmMadiCHOU Ouazpammbvl ee cpeoHee 3HAYEHUE,

0 - Hupekc mertona KapoTaxka (eciau HEoOXOoIuMO OToOpakaTb OJHOBPEMEHHO
HECKOJIbKO THIIOB KapoTaka, CIeyeT BBECTH MHJIEKCHI ISl KaKI0ro u3 Metoa0B) 0 —
n-1, rae N — KOJIMYECTBO METOIOB.

1 - Iser rpaduxka.

0 - Macmrab nansbIx Jorapudmuueckuit 0, TuHEHHbIH 1.

0- BepTI/IKaJ'ILHOG CMEIIEHHE CKBAKUHBI OTHOCUTEILHO 3€MHOM TTOBEPXHOCTH.

3246.txt OTIMICAaHUE CIIEIYIOIIEH CKBKUHBI HA TIPOduIIe



CcKkB3246
1022210100

st coznanus GaiyoB ¢ TaHHBIMH JUTOJIOTUH PEKOMEHIYETCSl HCIOJIb30BaTh
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