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— 1. HASBHAYEHUE —

MHoroanexkTpogHas annapartypa “CKANA 48" npegHasHayeHa ana BbIMNO/HEHMA
3NEeKTpOpa3BeAOoUHbIX PaboT MeToAamMM CONPOTMBAEHUI U  BbI3BAHHOW MOAAPU3ALUMM B PEXMMAX
aneKkTpuyeckoro npoduanposBaHusa (3M), BePTUKANbHONO 3SNEKTPUYECKOro 30HAMpoBaHuA (B33) wu
anekTpuyeckon tomorpadum (3T). B Kopnyce pasmMelléH KOMMYTAaTOp Ha 3/EKTPOMEXAHUYECKUX pene,
reHepaTop W n3bupaTteNbHbIN MUANUBOABTMETP - U3MEPUTED.

MNpegnonaraerca, 4To ‘-IMTaIOU.I,MVI OAHHYIO  UMHCTPYKUMUIO NOJZIb30BaTeE/lb B/aAeeT OCHOBaMum
91eKTPOpPa3BeaKMN meToaaMun COI'IpOTVIBl'IEHVIVI N BbI3BaHHOM nonapusauunn.

— 2. CTAHAAPTHAA KOMIJIEKTALUNA —

KomnoHeHm Koauyecmeo
AnnapaTtypa “CKAJNA 48”
Mnaskune npegoxpaHuTenn U
3apagHoe yctpoiictso 2
USB Kabenb
KomnakT-gauck Bl
MHoroanekTpoaHble kabenu Ha 48 anektpogos 4
Kabenn ana noaKAOUYeHNA BHELLHEro akkyMynaTopa
TexHMYecKoe OnmncaHne 1 MHCTPYKLMA Mo aKkcnayaTaumm B
dneKkTpoabl
CoepguHutenu
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[1] HomuHanbHbIN TOK cpabaTbiBaHna 20 A, L =30 mm, @ = 6 mm.

[2] XapakTepuctukum yctpoiictea: 230 B, 50 'y, / 13.8 B, 600 mA.

[3] Cm. “Komnakm-ouck”.

[4] CraHmapTHOe paccTosHWe MeAy COCeAHUMM KOHTaKTamu Ha Kabene coctasnseT 5 mertpos. [lpu
HeobxoaMMOCTM OHO MOXKEeT ObiTb MameHeHo. CyulecTByeT ABa BapuwaHTa Kabenei: “CraHgapt” wm

“3KoHOM”.

[S] 3ToT gOoKymeHT.



@

"
» "*‘f*'tI\

Annapatypa “CKAJIA 48” MpepoxpaHuTens 3apagHoe yCTPOMCTBO

hir

USB kabenb KomnaKT-guck MHOrosnekTpoaHbi Kabenb
“CtaHgapt”

MHoOrosnekTpoaHbIN Kabenb Kabenu ana sBHewHero TexHnyeckoe onncaHue n
“3KoHoM” aKKymynaTopa WMHCTPYKLMA NO 3KCNyaTaumnm

dneKkTpoabl CoeguHutens



— 3. KOMIMAKT-ANCK —

Mymeo Obvekm
/software/geotomo MO ans MHBEPCUM AAHHBIX U MOAEANPOBaHMNA oT Geotomo Software
/software/siber.tools AunctpnbyTtns nporpammsi SibER TOOLS ™

/software/acrobat.reader | AnctpnbyTMs nporpammbl ANs YTeHMA AOKymeHToB ¢popmaTta PDF Adobe
Acrobat Reader 9.3

/doc TexHUYecKoe OMnucaHWe WM WHCTPYKUMA MO 3KCryatauuu (Komusa 3TOro
[OOKYMEHTa) 1 CNpaBoYHble TabaunLbl
/backup Pe3epBHas KONWA KaTasoroB U CUCTEMHbIX dpaiinos annapaTypb 2

[1] Cm. “OnucaHue npoepammsi SibER TOOLS”.
[2] AOna sBocctaHOBNEHMA cucTeMHbIX GaitioB CKONUpyHTe cogep»umoe Katanora /backup (nanmku /dat,

/etc, /seq) B KopeHb parnosoi cnuctemol “CKAJIbI 48”. B cayyae yTpaThbl AMCKa obpaTUTech No aapecy
3/1eKTPOHHOM NOYTbl TEXHUUYECKOWN NOAAEPHKKU (CcM. “ObpamHas cesasb”).

— 4. TEXHUHECKUE XAPAKTEPUCTUKU —

Obuwue napamempeol
YMCN0 KOMMYTUPYEMBIX 31EKTPOA0B 48
[abapuTbl annapaTypbl 420 x 340 x 230 mm
Macca 11 Kkr
BHYTpeHHAA NamATb no2re
BHYTPEHHWUIA aKKyMynAaTop 12B,7A -y
BHewHee nutaHue 12 B
3KpaH 5”,240x 128
Ceasb c MK USB
Knacc 3awuTbl IP67 B
Paboyasa TemnepaTypa -20++40 C

reHepamop

Pabouwne yacToTbl 3.47,0.81, 0.68, 0.61, 0.56, 0.51, 0.44 'y,
BbixoaHOM TOK 1+ 2000 mA
JunanasoH BbIxogHbIX HanpsaxeHun | 5+ 500 B
MaKcumanbHaA MOLWHOCTb 200 Bt
TOYHOCTb M3MepeHNA TOKa 1%
3aLLmMTa OT KOPOTKOrO 3aMblKaHMA | ecTb

Uzmepumeno
BxogHoe conpoTtusneHue 10 MOm
[nanasoH BXOAHbIX HAMPAXKEHWN 0.1 mB=+2508B
LWnpurHa nonocbl NnponyckaHmA 20Ty
OcnabneHue yactot 50, 60 Iy, 65 ab
PaspagHocTb AL 24 6buTa
TOYHOCTb M3MEPEHUA HaNPAXKEHUA 1%
Yucno nameputenbHbIX KaHaN0B 1
3awWuTa OT NnepeHanpaAXeHnsa b0 1 kB

[1] Npw ucnonb3oBaHUKM ABYX MHOrO3NEKTPOAHbIX Kabenei (BXoAAT B KOMMAeKT obopyaosaHus) Ha 24
3NeKTpoAa KaKabli. [OMNOAHUTENbHO MOMKHO WMCMNOAb30BaTb 1 MAM 2 BbIHOCHbIX 3/1eKTpoaa AnA



TPEXINEKTPOAHON W  ABYX3NEKTPOAHOM YCTAaHOBOK COOTBETCTBEHHO. Kabenn pna  BbIHOCHbIX
3/1EKTPOA0B NPUOBPETAIOTCA OTAE/BHO.

[2] 3aBucuT OT ycTaHOBAEHHOM B Npubope KapTbl namaTu. OaHO nsmepeHue 3aHnmaet go 30 6aiT.

[3] C 3aKpbiTOM Ha 3aLLENKM KPbILLIKOW.

— 5. [TIPUBOPHAA NAHEJ1b —

WHOukamop usmepeHus M Pa3vém 015 3apa0H020

ycmpolicmea
lMpedoxpaHumens

Pasvém 0na USB kabensa

Boikarouyamens 2

Knasuamypa

Knemmeol usmepumensHoli
AuHUU P (M, N/oo) P!

Fpaguyeckuli ducnineli

Pa3vbém 0414 nooKaoYyeHus
8HewWHuUx Kommymamopos P14l

Knemmeol numarowjux
AuHUl C (A, B/e) P!

Pa3vémbl 0418 NOOKAOYEHUA

8HewHe20 akKymynamopa !

Pa3vémbl 015 NOOKAOYEHUSA

MHO0203/1eKMpPOOHbIX
Kabeneli 1!




[1] WHpukaTop cBeTUTCA BO Bpems paboTbl reHepaTopa.

[2] OCYLLI,ECTBI'IHET BK/IIOYEHUNE N OTK/IIOHEHNE NMUTAHUA OT BHYTPEHHEIO aKKYMYNIATOpPA.

[3] Hu npu Kakux 06CTOATENLCTBAX HEMb3s MPUKACcaTbCA K 3TUM pasbeémam He3aBUCMMO OT pexknuma
paboTbl NprMbopa BBUAY ONACHOCTM MOPAXKEHUA NEKTPUYECKMM TOKOM.

[4] BHelwHWe KOMMYTaTOPbI HE BXOAAT B CTaHAAPTHYIO KOMMNAEKTALMIO.

BHEWHMA BWUAO KAABMATYPbl MOMKET OT/INYATbCA OT MNPUBEAEHHOTO HUXKEe WUn30bpaxkeHus ans
Pa3/INYHbIX 3K3EMMIAPOB NpUbopa, 0AHAKO PYHKLMWN €€ K/1aBULL COOTBETCTBYIOT 3TOMY 06pasLy.
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— 7. PA3bEMbI —
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— 8. CTPYKTYPA KATA/IOIOB AlMAPATYPbI “CKAJIA 48" —

) cKkAna 48

B kartanorax /dat/d0d, /dat/d1d, /dat/d2d copepskatca d¢ainbl gaHHbix DOD, DI1D wn D2D
cooTBeTcTBeHHO. ®ainbl DOD ncnonbaytotca npu pabote B pexume Instant, D1ID — B pexkume Manual,
D2D — B pexkume Automatic (cm. “Pexcumsl pabomei”).

KaTtanor /etc sBnsaetca cuctemHbim. YTobbl M36exkaTb npobnem, CBA3AHHbLIX C UCMO/b30BaHMEM
annapaTtypbl, HacTOATENbHO He peKoMeHAyeTcA yaanATb W M3MeHATb ¢dainbl KaTanora. Ecam aTo
NPOW30LL/IO, MOMHO BOCCTAHOBWUTb €ro COAEPKMMOE M3 MpUaraemoit pe3epBHOM KOMUU Ha KOMMAKT-
OUCKe, BXOAALLEM B KOMMIEKT obopyaoBaHua (cm. “Komnakt-guck”).

KaTtanorn /seq/sld v /seq/s2d copeprkat wabnoHbl ana pabotbl B peskumax Manual n Automatic
COOTBETCTBEHHO. YTO6bI MCMO/b30BaTb NpW paboTe 3apaHee CO3JaHHbLIN Wab/oH, ero HyXHO 3anucaTb B
COOTBETCTBYIOLLMIN KaTanor namati npubopa.

Ha3BaHuA d)al‘;Il'IOB 6es pacwmpeHna He JONXKHO NPeBbIWATb 8 cumBoNOB. JonyctumbiMn CMMBOJIaMum

“ on

ABNAOTCA 26 6YKB NaTUHCKOro andasuta (B N11060M perncTpe), CUMBOJ NoAYEPKUBAHNA n unodpbl ot 0

00 9. lpyrne cMMBObl, BKAKOYAs Npobes, He AoNyCKatoTCA.

Mpn NOAKAOYEHMM K KOMMbIOTEPY BHYTPEHHAA NamaTb annapaTtypbl “CKAJIA 48” pacno3HaéTtcs Kak
BHELWHWI HaKoNMTeNb. YCTAHOBKa crneumnanbHblX ApaliBepoB He Tpebyetcs. O6bEM BHYTPEHHEN NamaATU
MOMeT A0CTUraTb 4 6 B 3aBUCMMOCTUN OT YCTAHOBAEHHOM KapTbl NamATU. He peKomeHAayeTcs MCnoib30oBaTb
BHYTPEHHIOO NamATb Npubopa A XpaHEHMA NOCTOPOHHEN MHPOPMaLMM U CKanauBaTb B Hell Bosblioe
KonnyecTso $aiaos BBMAY TOFO, YTO MX MNOUCK CTAHOBUTCA TPYLOEMKUM.

HecmoTps Ha TO, 4To Npubop 06/1a43aeT COBPEMEHHON CUCTEMOM XPAaHEHUA AaHHbIX M 3aWMUTOM OT
notepn uHbopmauum npu obpbiBax MUTAHUA, PEKOMEHAYyeTcA AenaTb Pe3epBHbIE KOMUU AaHHbIX NpPU
NnepBoii BO3MOXKHOCTM M KOPPEKTHO 3aBepluaTb NPOLECC U3MEPEHUN, T. €. BbIKAKOYaTb NpMBOP TONbKO
noc/se BbiXxoaa B raBHoe MeHio (cm. “OnucaHue nonb3osamenscko2o uHmepgelica”).

— 9. TAPAMETPbI TEHEPATOPA U USMEPUTE/IA —

34ecb OnuMcaHbl HacTpavMBaeMble MapameTpbl reHepaTopa M uamepuTena npubopa. [anee B
HacToAWEeM [OKYMeHTe npu  YNOMWHAHUM  3TUX MapaMeTpoB NoApasymeBaloTca  cieaylolme
XapPaKTEPUCTUKM:



HazeaHue EduHuyb! OnucaHue 3HaveHus
Standard deviation % OTHOCUTENbHOE CTaHAapTHOe oTKNoHeHne 1 | 1+50
Minimum stacking — MUHUMaNbHOE YNCNO HakonaeHn 2! 1+3008
Maximum stacking — MaKCMMaibHOE YMCAo HakonneHni 12 1+3008
Induced polarization mc PEeXMM Bbi3BaHHOM nonapusaumm (BI) disabled, 60 + 320
Transmitter power % MOLLHOCTb reHepaTopa 1+ 1000

[1] Bblumcnsetca no cnegytowen popmyne:

 — —
—— > (R-R)
N-1 i=1
e= — XlOO%,
R

rae N —uucno HaKOI'IJ'IeHVIf/'I, Ri — 3HA4YEeHUEe INEKTPNYECKOTo CONpoTnUBIEHNA, R - cpegHee 3HayeHue

3/1EKTPMYECKOro CONpOTUBAEHMA. [aHHbIA NapameTp fABAAETCA OAHMM M3 KPUTEPUMEB OKOHYAHWUA
namepeHus. Mpu N =1 3HaueHMe e nonaraetca pasHbIM HYJIHO.

[2] Cuctema BbinonHAeT He MmeHee yem Minimum stacking u He 6onee yem Maximum stacking
HaKkom/ieHUn. [ocne KaxKAoro HAKOMJIEHUSA BbIYMCAAETCA TeKyllee 3HayeHWe OTHOCUTE/IbHOMO
CTAHZAPTHOrO OTKJ/IOHEHUS, KOTOpPOe 3aTeM CPaBHUBAETCA ¢ TpebyembiM. Eciv TeKyllee 3HayeHue
OKa3blBaeTcA He 6onee Tpebyemoro, MU3MepeHne 3aBepLIaeTcs.

[3] Ecnm Minimum stacking = 1 n Maximum stacking > 1, Minimum stacking nonaraetcs paBHbim 2. TOYHO
3a/1aHHOTO YMCNA HAKOMIEHUI MOXKHO A0CTUYb NYTEM NPUPABHMBAHUA 3HAYeHM Minimum stacking u
Maximum stacking.

[4] Habop duKcupoBaHHbIX 3HaYeHuit T. B perkmme Bl ANMTENbHOCTb MUTAIOWErO MMMY/IbCa COCTaBAAeT
500 mc. lMocne BbIKAOYEHNA TOKA AenaeTca naysa gamtenbHocTbio 20 mc, nocne vyero MAET 3anuch
WMHTEerpasbHOro 3HayeHua nofd Kpusol Bl B TeyeHune BpemeHn T. CoctosHue “disabled” osHauaer
BbIK/IIOUEHNE pEeKMMa. BK/AOYEHME peXMma BbI3BAHHOM MNOAAPM3ALMM  YBEMYMBAET Bpems
M3MepeHUna B HECKOJIbKO pas.

[5] Habop dMKCUpPOBaHHbIX 3HAYEHU.

— 10. PABOTA C ATMAPATYPOU “CKAJIA 48” —
10.1 Pexcumol pabomei
Instant

3T1OT perum paboTbl NpegHasHaveH aas 3 n gpyrux Bnaos pabor. KommyTtatop B pexxume Instant
He Ucnoab3yeTca. ITO 03HAYaeT, YTO NUTAlOLWME IMHUN CieayeT NOAKAYaTb K KpacHbIM Knemmam (A, B/e)
Ha naHenn npubopa, M3mepuTesibHble — K YEpPHbIM Knemmam (M, Ny.), @ MHOroanekTpoaHble Kabenu,
nogKkato4yaemole K pasbémam “Koca 1 - 24” u “Koca 25 - 48” He byayT paboTaThb.

feomeTpua M3MepUTENbHOW YCTAaHOBKWM ANA Npubopa He onpegeneHa, T. €. cucTema He byaer
3anucbiBaTbh HUKaKoW MHGOPMaLIMM M B3aMMHOM PaCnoIOKEHUMN MUTAIOLLMX N U3MEPUTENbHBIX 3/1EKTPOA0B
M MNPOM3BOAMTb PACUYET KaKyLEeroca yAe/nbHOro 3/1eKTPUYECKOro COMPOTMBAEHMA. TaKke ocTaércs
HeonpeaenéHHbIM KOJIMYECTBO M3MEPEHMUI, 3anucbiBaeMbiXx B oguH ¢ain paHHbIX. Takum obpasom,



nocnenoBaTeNIbHOCTb M3MepeHMVI M UX CMbICN B OaHHOM pexXunme pa60TbI NOJTHOCTbIO OnpeaenaeTca
Nno/ib30BaTe/IEM.

Mpu pabote B perkmme Instant TpebyeTcs BpyYHYlO 3amnycKkaTb WM3MEPEHME, MOCKO/bKY PEXUM
npeanonaraet Py4YHyto NnepectaHoBKY NMUTAIOLLMUX U MPUEMHBIX 3/1EKTPOA0B.

Manual

Pexxum pabotbl Manual npegHasHayaeTca ona BI3. Takke Kak M B pexkume Instant, KommyTtaTop He
ncnonb3syercs.

Ons paboTbl B 3TOM pexume paboTbl Tpebyetca wabnoH S1D, cogeprkalimii MHPopMaLMo O TUne
ncnonb3yemon ans B33 nameputenbHOM YCTAaHOBKMU U O TEOMETPUM U3MEPUTENbHbIX YCTAHOBOK, BXOAALLMX
B AaHHbIA KOMMNIEKC U3MepPeHUit (Moa, KOMMNAEKCOM U3MEPEHUIN NOHMMAaETCs AaHHble B93 ¢ 04HOI TOUKOM
3anucu). Taknm 06pasom, KOMYECTBO U3IMEPEHUI OonpeaenneTca Y4C/IoM 3anmcei B WabnoHe, a pacyér
BE/IMUMHDBI  KaKyLLeroca YyAe/lbHOro 3/1eKTPUYECKOrO COMPOTMB/AEHUSA OCHOBbLIBAETCA Ha TeoMeTpuu
NCNO/Ib3yeMOoW N3MepUTEIbHOMN YCTaHOBKMU.

LWabnoH S1D MoOXKHO co34aTb Mpu nomolm nporpammbl SibER TOOLS mam npu nomolum camoro
nprbopa, oAHAKO peKomeHayeTca oTaasaTh npegnoyteHne SibER TOOLS BBuAay €€ HariagHoCTu.

Mpu pabote B pexkume Manual TpebyeTca BpPy4YHYO 3amnycKaTb WM3MEPEHME, MOCKOJIbKY pPeXxum
npeanonaraeT Py4Hyto NepecTtaHoBKY NUTAOWMX U MPUEMHbIX 3/1eKTPOA0B.

Automatic

Pexkum paboTtbl Automatic npeaHasHavaeTca gna 3T. B oTauume oT pexumos Instant 1 Manual, B
OAHHOM peXKMme WCMNOoNb3yeTcss KOMMyTaTop. I3TO O3HayaeT, 4YTo npu paboTe 3aAelCTBOBAHbI
MHOT03N1eKTPOAHbIE Kabenu, nogkntoyaemble K pasbémam “Koca 1 - 24” n “Koca 25 - 48”. Mpwu atom, Tem
He meHee, Kaemmbl (A, Bjw) M (M, N/=) WU pasbém Ana OOMNONAHUTENbHLIX KOMMYTaTOPOB TaKikKe
3ageicTBoBaHbl B paboTe mapanfiefibHO C NUTAOWMMMU U NPUEMHbBIMU 3N1EKTPOAAMM MHOTO31EKTPOAHbIX
Kabenen. H1 npu Kaknx obCTOATENbCTBAX HE/b3A K HUM MpUKacatbcAa BO Bpems paboTbl BBMAY ONacHOCTU
nopakeHusa 31eKTPUYECKUM TOKOM.

Hymepaumna 31eKTpoA0B HauMHaAeTCA ¢ AanbHero anekTpoaa Kocbl 1 — 24, a 3aKaHUYMBaETCA AabHUM
anekTpogom Kocbl 25 — 48. Mpu paboTe BaXKHO CneanTb 3a Tem, Kak OPUEHTUPOBAHA PACCTaHOBKA, YTOObI
npun obpaboTke AaHHbIX He BO3HWKAA OWMOKA.

CTaHaapTHas cxema paboTbl NoApa3yMeBaeT UCNO/Ib30BaHME OAHOrO UK ABYX Kabesel, K KOTOPbIM
MOZK/IIOYAIOTCA 3/1EKTPOAbI, BbICTaBJAEHHbIE B OAWH PAA C PaBHbIM PACCTOAHUEM MEXAY COCeLHUMMMU
3N1eKTpo4amMMu. ITO pacCTosHME AOMKHO ObiTb M3BECTHO Ana 06paboTKM AaHHbLIX M TOYHO YKasaHoO B
ncnosbsyemom WwabnoHe S2D (cm. “OnucaHne cxem HabaogeHui ana 3T”).



Kabenwb 1 -24

Kabenwb 25 - 48 éﬂ.

Mpn mncnonb3oBaHUM ABYX Kabeneil Kpome CTaHOAAPTHOM CXeMbl U3MEPEHWUI MOXHO MNPUMEHATb
cxemy npogoskatowwero npoduna (“roll along”) ¢ nepeHocamu nepsoro Kabens npegplayLiein paccTaHOBKU
Ha MecCTo BTOPOro B caeaytolleit. ITa BO3MOXHOCTb CTaHOBMTCA AOCTyNHoOM 6narogapa pasbémam Aans
noaKNoYeHna K npubopy Ha obomx KoHuax Kabenei. C KaxAblM AOMOAHUTENbHbIM MPOAO/MKAWUM
npoduiem 3axBaTbiBAa€TCA HOBbIA CErMEHT M3y4yaemoro paspesa. [osyyeHHble TakKum 0b6pasom AaHHble B
AanbHenwem MOXKHO byaer obpabaTbiBaTb coBMecTHO. Mpu paboTe Mo TaKoW cxeme BaxKHO C/leauTb 3a
HanpaB/fieHMeM, B KOTOPOM OPWEHTUPOBaH MNPOAOMNKAOWMIA Npodunb: 25-1 aneKkTpod npeaplaylien
pacCTaHOBKM AOJIXKEH CTaTb NEPBbLIM B CIeAYOWEN.

/JlaHHble 0CHOBHO20 JaHHble npodonxaroujeco
npogunsa npogunsa




Ons pabotbl B pexkmme Automatic Tpebyetca wabnoH S2D, cogeprkalimii MHGOpPMAUMIO O Tune
MCNONb3YeMON W3MEPUTENbHOM YCTAaHOBKW, KOJIMYECTBE WCMO/b3YEMbIX 3/IEKTPOLOB, O LAre Mexay
COCeAHVMM INEKTPOSAMMU U O TEOMETPUN  U3MEPUTENbHBIX YCTAHOBOK, BXOAALWMX B AaHHbIA KOMMNAEKC
nsmepeHuin. Takmum 06pa3om, KOJIMYECTBO M3MEPEHUN OMnpeaenserTca Ynciom 3anuceir B wabnoHe, a
PacYéT BE/IMUMHDBI KaKyLLEroca yAesbHOro 3/1eKTPUYECKOTO COMPOTUB/EHUA OCHOBbLIBAETCA Ha FreOMETPUM
N3MEepPUTENIbHON YCTaHOBKM M WMHPOPMALMM O PaCCTaHOBKE 3N1EKTPOAO0B, WMCMO/b3yeMblX B [AaHHOM
KOMMIEKCE U3MEPEHUI.

LWabnoH, ncnonb3yembliii ana paboTbl Mo CTaHAAPTHOM cxeme, obnagaeT napameTpom “Sequence
Type = Single” n Ha3biBaeTcA oCcHOBHbIM. LLIabnoH npogonKatowero npoduna nmeet napametp “Sequence
Type = Roll Along”. Ons paboTbl NO cxeme NpoAO/iKalowWwero npoduaa HyxKHbl 06a: oCHOBHOM WabnoH
(ncnonb3yembiit ToNbKO B Hayane npoduaa) U COOTBETCTBYIOLINI emy LWabaoH NpoaoaKatouero npodpuns
(MHOrokpaTHO ucnonb3yeTca nocsie OcCHOBHOro). COOTBETCTBME 3aK/loyaeTcs B WAEHTUYHOCTU BCEX
napameTpoB, 3a UCK/YEeHMEM NapameTpa “Sequence Type”.

LWabnoH S2D MOXKHO co34aTb Npu nomolm nporpammbl SibER TOOLS mam npu nomolum camoro
npubopa, ofAHaKo pekomeHayeTcAa oTaaBaTb NpeanoyteHue SibER TOOLS BBMAy €€ HarnsaHoCTy.

Mpn pabote B pexkmme Automatic M3mepeHUs NMPOUCXOAAT aBTOMATUYECKWN, MOCKOJIbKY PEXUM He
npeanonaraeT Py4yHyIo NepecTaHOBKY MUTAIOLNX U MPUEMHBIX 3N1EKTPOAOB.

10.2 OnucaHue cxem HabarodeHuli Ona B33

BgoOHbIe 3ameYaHus

B sToM OOKymeHTe ByayT YyNnOMWMHATbCA TEPMWHbI “BeNnYMHA U3MEPUTENbHOW NMHUK” U “pasHoc
n3MepuTenbHoi yctaHoBku”. [og nepBbiM MNOAPA3YMEBAETCA PACCTOAHME MeXAy 3a3eMIEHHbIMU
NPUEMHbIMM 31eKTpodamm M mn N, nog BTOpbIM — onpesenéHHoe AN1A KaxA0ro Tuna yCTaHOBKKU PacCcToAHUE
MeXKAY XapaKTePHbIMU TOYKaMM €€ reoMeTpUK, BEAMYMHA KOTOPOro onpeaenseT rnybuHy 30HANPOBaHMUA.

Cxema HabnwogeHun ana B33 npepacrtasnseTr cobon Habop M3MEPUTENIbHbIX  YCTAHOBOK
onpeaenéHHoro TMna. Takum 06pasom, Mpexae BCEro, HYKHO ONPeaennTbCcA C TUNOM M3MEpPUTEIbHOM
ycTaHoBKM (napameTp “Array Type”). MapameTp “Increment Type”, aBAAOWUNCA 06WMM 18 BCEN CXEMbI
HabNOAEeHUI, XapaKTepU3yeT N3IMEHEHME PA3HOCA U3MEPUTENbHOM YCTAHOBKM MU MOXKET NPUHUMATb OAHO
N3 ABYX 3HauYeHuit: “Linear” (nuHelHoe yBenunueHue) unm “Geometric” (reometpuyeckoe ysennyeHue).

Bce M3mMepuTeNbHble YCTAHOBKM, BXOAALUME B CXeMy, AeNATCA Ha HECKONbKO rpynn (Mx 4ucio
onpeaensaercs napametpom “MN count”, makcumym 4 rpynnbl). Pasninyme rpynn 3ak104aeTcs B BeMYMHaX
N3MepUTENbHbIX NMHUI. Kaaas rpynna yCTaHOBOK CTPOWUTCA MO onpeaesiéHHbIM MpaBuiaM Ha OCHOBE
HECKO/IbKUX NapaMeTPOB, MHAMBUAYANbHbIX ONA Heé:

—“Spacing”. JToT napameTp WCNO/Mb3YeTCA A8 MaclTabupoBaHMA TEOMETPUN U3MEPUTEbHOM
YCTaHOBKW. EgMHMLA U3MepeHua — MeTp.

—“Spacing Count”. MapameTp 3a4aéT KO/IMYECTBO W3MEPUTE/IbHbIX YCTAaHOBOK B AaHHOM rpynne,
BK/ItOYAA NepBylo.



—“Increment / Factor”. 3ToT napameTp BbipaKaeT Be/IMYMHY POCTa Pa3HOCa U3MEPUTE/IbHOWN YCTaHOBKM.
Mpu AMHENHOM yBenMYeHUn pa3Hoca UCMoMb3yeTca HasBaHue “Increment” (eanHMUA U3MmepeHUa —
MeTp), a Npu reomeTpryeckom — “Factor” (6espasmepeH).

—"“Overlap Count”. 3apaBaa 3HayeHue Overlap Count paBHoe, Hanpumep, N, Mbl 3acTaBasem
nocnegHue N pasHOCOB M3 NpeablayLiei rpynnbl ctath N nepsBbiMM Ana cneayowei. 3To 03HayaerT,
yto npu N (OTAMYHOM OT HynA) nepBble N YCTaHOBOK AaHHOWM rpynnbl CTPOATCA “He no npasunam”, a
YCTAHOBKU Cc Homepam 6osee N, KaK M MONOXKEHO, BbIBOAUTCA COMacHO obwum dopmynam.
OueBngHo, N He MoOKeT b6biTb HO/bLIE YMCNA YCTAaHOBOK B npegplaywein rpynne. CmbiCn 3TOro
napameTpa 3aK/oyaeTca B TOM, 4Tobbl obecneunTb “nepekpbiTMa” U3MEPEHUM YCTaHOBKAMU C
OZIMHAKOBbIM Pa3HOCOM, HO C Pa3HbIMU BEJIMYUHAMM MPUEMHBIX IMHUNA.

HeobxoaMmo 3aMeTuTb, YTO 418 YCTAaHOBOK BeHHepa u ABYX3/1eKTPOoAHOM A0NYCKaeTcsa TO/bKO O4Ha
rpynna B cxeme HabawogeHwui. 3To obycnaBAMBaeTCs MX FreoMeTpuer, KoTopas M03BOJIAET MOCTPOUTb
YCTaHOBKM C 1t0ObIMM pa3HOCaMM, UCMOJIb3YA TO/IbKO NapameTpbl O4HOM rpynmnbi.

Habop YyCTaHOBOK 3aJ4aHHOrO TUMa MOMKHO OXapaKTepu3oBaTb, MNEPEYUCNAs 3HaAYeHuA AOBYX
napameTpoB, HasbiBaembix “P.1” n “P.2”. Kapgoit ycTaHoBKe B Habope COOTBETCTBYET OAHa Mapa WX
3HAYeHUN.

[anee Ha cxemax KpacHOM CTpesIkoW MOKa3aHa TOYKA 3aMUCKU YCTAHOBKM, Ha3bliBaemMas eLLé LieHTPoM
30HAMpoBaHuA. Mpu paboTe B 3TOM TOuKe HaxoauTcs annapatypa “CKAJIA 48”. Ecnn oTcuMTbIBaThL

paccToAHUA OT TOYKKM 3anncK BNPaBo M BAEBO, NO 3Ha4YeHMAM napameTtpos P.1 n P.2 nerko onpeaenuntb, Ha
KaKMX PacCTOAHUAX cnenyeT 3a3eMNATb INeKTPOoabl.

YcmaHosKka BeHHepa a (Wenner Alpha)

A M N B

| I I |
AN AN

P.1 P.2 Pa3sHoc | Touka 3anucu | XapaKkmepucmuku
AB/2 | MN/2 | AB ueHTp MN AM=MN=NB=Q

4B - 3 x Spacing + (j —1) x Increment

J

3 x Spacing x Factor’ +J €ll. Spacing. Count]

1
0. =§x AB,

J



Ycmaroska BenHepa B (Wenner Beta)

A B M N

| I I |
AN AN

P.1 P.2 Pa3sHoc | Toyka 3anucu | XapaKkmepucmuKku
AN/2 | BM/2 | AN ueHTp BM AB=BM=MN=Q

AN, =

J

3x Spacing + (j —1) x Increment
{ pacing +(j = 1) ,J €1, Spacing.Count]

3 x Spacing x Factor’

1

YcmaHoeka BeHHepa y (Wenner Gamma)

A M B N

| I |
AN AN NN

P.1 P.2 Pa3Hoc | Toyka 3anucu | XapaKkmepucmuKku
AN/2 | MB/2 | AN ueHTp MB AM=MB=BN=Q

, ] €[1, Spacing.Count]

J

AN = 3 x Spacing + (j — 1) x Increment
- 3 x Spacing x Factor’

1
9, =EXANj



YecmaHosKa LLnombepixce (Schlumberger)

A M N B

| I |
AN NN NN

P.1 P.2 Pa3sHoc | Touyka 3anucu | XapakmepucmuKu
AB/2 | MN/2 | AB ueHTp MN AM=NB=Q,Q>MN

3 x Spacing + (j — 1) x Increment .
AB; ={ ,J €1, Spacing.Count]

3 x Spacing x Factor’

MN; = Spacing

SkeamopuansbHasa dunonsbHas ycmaHoeKa (Equatorial Dipole-Dipole)

Otpesok 00’ coegmHaeT LueHTpbl nuTatowero (AB) n nsmeputensHoro (MN) annonen.

B N

’
’ v

T P
NYNNNN NN RRR RN

P.1 P.2 Pa3zHoc | Touyka 3anucu | XapakmepucmuKu
00’/2 | MN/2 | OO’ ueHTp 00’ AB=MN=Q,00 >Q

00 =

J

Spacing + (j —1) x Increment
{p g+(-1 , j €[1, Spacing.Count]

Spacing x Factor’

O, = Spacing



Ocesas dunonbHas ycmaHosKa (Inline Dipole-Dipole)

Otpesok 00’ coegmHaeT LueHTpbl nuTatowero (AB) n usmepurtensHoro (MN) annonen.

A B M N

ToT 4 To]
AN NN NN NN NN

P.1 P.2 Pa3Hoc | Touka 3anucu | XapakmepucmuKu
AN/2 | BM/2 | OO’ ueHTp 00’ AB=MN=Q, 00’ >2Q

' 2 x Spacing + (j —1) x Increment )
00, :{ , ] €[1, Spacing.Count]

2 x Spacing x Factor’

Q, = Spacing

TpéxanekmpooHas ycmaHoeKa (Pole-Dipole)

O — ueHTp nsmeputenbHoro (MN) annons. MutaoLnii 31eKTpoa B 6eCKoHeYHOo yaanéH.

A M N B

T 19T
AN NN NN NN

P.1 | P.2 PasHoc | Touyka 3anucu | XapakmepucmuKu
AO | MN/2 | AO ueHTp MN AO>1.5 MN

10 % x Spacing + (j —1) x Increment

J

: , J €[1, Spacing.Count]
% x Spacing x Factor’

MN; = Spacing



ZsyxanekmpodHas ycmaHosKa (Pole-Pole)

MuTatowmii anekTpos B v usmepuTenbHbiit anektpos N 6ecKkoHeuHo yaaneHsl.

B M A N

T 41
NN NN NN

P.1 P.2 | Pa3sHoc | ToyKa 3anucu | XapakmepucmuKu
MA | — MA ueHTp MA —

Spacing + (j —1) x Increment .
MA, = ) 4 , ] €[1, Spacing.Count]
' Spacing x Factor’

10.3 OnucaHue cxem HabarodeHuli 0aa 3T
BsoOHble 3ameyaHus

OTANUYUTENIbHOM 0COBEHHOCTbIO MeToAMKM IT ABAAETCA MHOTOKPaTHOE UCMO/Ib30BaHME OOHUX U Tex
e 3N1eKTPOAO0B C 3aPUKCMPOBAHHBIM MOIOKEHMEM B KaUeCTBE MUTAIOLWUX U U3MEPUTENbHBIX. ITO O3HAYaeT,
4TO CxemMa HabnogeHun ana 3T, B oTAMYMe oT B33, npeacrasnneTt coboit Habop M3MepPUTENbHbIX YCTAaHOBOK
onpeaenéHHoro TUMA, MOCTPOEHHbIX HAa MHOXecTBe (UKCUPOBAHHbLIX 31eKTpoaoB. Takmm obpasom,
npesae BCero, HyKHO onpeaenuTbCcs C TUMOM W3MEPUTENbHOM YyCTaHOBKKU (napameTp “Array Type”) u
pacCToAHMEM MeXAY COCeAHUMM 31eKTpogamm (napameTp “Spacing (A)”, egMHULA U3MEPEHUA — METP).

Bce v3mepuTenbHble YCTAHOBKM, BXOAALIME B CXeMy, AENATCA Ha HECKONbKO rpynn (MX 4mucio
onpeaensaercs napametpom “MN count”, makcumym 4 rpynnbl). Pasninyme rpynn 3ak104aeTca B BeMYMHaX
N3MepUTENbHbIX NMHUI. Kaxkaas rpynna yCTaHOBOK CTPOWUTCA MO OonpeaesiéHHbIM MpaBuaM Ha OCHOBeE
HECKO/IbKUX MapamMeTpoB, MHAMBUAYaNbHbIX A1A HeE:

—"“Spacing (D)”. 2TOT mapameTp WMCMNOAb3yeTcas ANA MacClITabupoBaHUA FeOMEeTPUU U3MEpPUTEIbHOM
YCTaHOBKW. EanHULA n3amepeHusa — KosimdecTBo Spacing (A).

—“Level Count”. MapameTp XapaKTepM3yeT YNCA0 Pa3/INYHbIX PA3HOCOB A/1A YCTAaHOBOK rpynmbl.

—“Start Level”. MapameTpom onpeaenaetcs HaMMeHbLUMI pPasHOC ANA YCTAaHOBOK rpynnbl. EgnMHMua

N3MepeHma — KonuyecTso Spacing (A).

—“Level Step”. Ucnonbayetcs Kaxabii (Level Step)-n pasHoc.

HeobxoaMmo 3ameTuTb, YTO ANA YCTAHOBOK BeHHepa v ABYX3/N1EeKTPOAHOM A0MNYCKAaeTca TO/bKO O4HA
rpynna B cxeme HabnwogeHwi. 3To obycnaBavMBaeTcs MX reomMeTpuen, KoTopas Mo3BO/AET MOCTPOUTb
YCTAHOBKM C Nt06bIMM Pa3HOCaMM, UCMO/b3YA TO/IbKO NapameTpbl OA4HON Fpynnbl.



Bce wu3amepuTesibHble YCTAHOBKW, COOTBETCTBYHOLIME 3TMM MapameTpam, OyayT NOCTPOeHbl C

NPUMEHEHNEM BCEX 3/IEKTPO/I0B, UCMO/b3YEMbIX B paboTe, Hanpumep, TaKk (ycTaHOBKa BeHHepa a, Spacing
(D)=1xA, Level =1, 12 anekTpogos):

TITTIT
\

NANNNNANN

AMN B
AM N B
A M N B
A M N B
A M N B
A M N B
A M N B
A M N B
AMN B

ITIT
ARRNNNY

NN

Ha6op YCTaHOBOK, BXOAAWMNX B CXeMy Ha6ﬂl0AEHMI>’I, MOXHO OXapaKTepnsoBaTb, Nnepevyncnaa Homepa

3/1eKTPOA0B, COOTBETCTBYHOWMUX NuTaowmm (A, B) u nsmeputensHoim (M, N). Kaxkaoi yctaHoBKe B Habope
COOTBETCTBYET YHUKANbHOE coyeTaHme A, B, M, N.

Janee Ha cxemax TOUYKM 3aMUCK TaKKe o603HavatoTCA KpaCHbIMWM CTpeNKamMu.

YcmaHosKka BeHHepa a (Wenner Alpha)

A M N B

] 2 |
AN AN

Pa3sHoc | Touka 3anucu | XapakmepucmuKu
AB ueHTp MN AM=MN=NB=Q

O, = Spacing.(D) + j —1, j e[Start.level, Start.Level + Level.Count]



Ycmaroska BenHepa B (Wenner Beta)

A B M N

| I I |
AN AN

Pa3sHoc | Touka 3anucu | XapaKkmepucmuku
AN ueHTp BM AB=BM=MN=Q

O, = Spacing.(D) + j — 1, j €[Start.Level, Start.Level + Level.Count]

YcmaHoeka BeHHepa y (Wenner Gamma)

A M B N

| I I |
AN AN

Pa3sHoc | Touyka 3anucu | XapakmepucmuKu
AN ueHTp MB AM=MB=BN=Q

O, = Spacing.(D) + j — 1, j €[Start.Level, Start.Level + Level.Count]

YecmaHosKa LLnombepxce (Schlumberger)

A M N B

| I |
AN NN NN

Pa3Hoc | Touka 3anucu | XapakmepucmuKu
AB ueHTp MN AM=NB=Q,Q=>MN

AB; =3 x Spacing.(D) +2x(j —1), j €[Start.Level, Start.Level + Level.Count]

MN; = Spacing.(D)



Ocesas dunonbHas ycmaHosKa (Inline Dipole-Dipole)

Otpesok 00’ coegmHaeT LueHTpbl nuTatowero (AB) n usmepurtensHoro (MN) annonen.

A B M N

ToT 4 To]
AN NN NN NN NN

Pa3Hoc | Touka 3anucu | XapaKkmepucmuKku
oo’ ueHTp BM AB=MN=Q,BM=>Q

BM ; = Spacing.(D) + j —1, j €[Start.Level, Start.Level + Level.Count]

O, = Spacing.(D)

Mpamaa mpéxanekmpodHas ycmaHoeka (Forward Pole-Dipole)

O — ueHTp nsmeputensHoro (MN) annons. MuTtaowmin snekTpoa B 6ecKoHeUYHOo yaanéH (NoaKAoUYEH

A M N B

T 1971
ANNN NN NN NN

Pa3sHoc | Touka 3anucu | XapakmepucmuKu
AO ueHTp MN AM 2 MN

yepes pasbém By..).

AM ; = Spacing.(D) + j — 1, j €[Start.Level, Start.Level + Level.Count]

MN; = Spacing.(D)



ObpamHas mpéxanekmpodHasa ycmaHosKa (Reverse Pole-Dipole)

O — ueHTp nsmeputenbHoro (MN) annons. Mutatowmin anekTpos, B 6eckoHeuyHo yaanéH (NnoaKkntoyéH

B M N A

T9 T T
AN NN NN

Pa3Hoc | Touka 3anucu | XapakmepucmuKu
OA ueHTp MN NA =2 MN

yepes paszbém By..).

NA; = Spacing.(D) + j —1, j €[Start.Level, Start.Level + Level. Count]

MN; = Spacing.(D)

ZeyxanekmpooHas ycmaHosKa (Pole-Pole)

MuTatowmini anekTpoa B u nsmeputenbHblit anektpod N 6eckoHeuyHOo yaaneHbl (MOAKNOYEHbl Yepes

B M A N

T 4T
NN NN NN

Pa3Hoc | Touyka 3anucu | XapakmepucmuKu
MA ueHTp MA —

Pa3bEMbl Bjoo U Noo).

MA; = Spacing.(D) + j —1, j €[Start.Level, Start.Level + Level.Count]



— 11. OFTUCAHUE NMPOrPAMMbI SIBER TOOLS —

BsoOHble 3ameYvaHus

Mporpamma SibER TOOLS noctaBnseTca Ha KOMNAKT-ANCKE B KOMMEKTe annapaTtypbl (cm. “KomnakT-
Aunck”). EE dyHKUUM 3aK0YAIOTCA B CIeAYOLWEM:

— MpocmoTp, BU3yanmsauma n nepsmyHan obpaboTka AaHHbIx annapatypbl “CKAJA 48",
— DKCNOPT AaHHbIX B pacnpocTpaHéHHble popmarbl.
— Co3zaHuve 1 NpoCMOTp Wab/IoHOB:

— S1D ana pabotbl B pexkume Manual (B33).

— S2D anna paboTsl B pexknme Automatic (3T).

Mporpamma pabotaet 8 OC Microsoft® Windows® 98/ME/2000/XP/Vista.

Merio 1 Tabauya 0aHHbIx 2 JononHumensHasa uHgpopmayusa B Boicmpebiti docmyn B
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[1] OcHoBHble ¢GyHKUMKM MpOrpammbl: 3arpyska, COXPaHEHWe, SKCNOPT AaHHbIX, COo3gaHue LWabioHOoB,
coeaguHeHue $alinos.

[2] OtobpaskeHne AaHHbIX 06beKTa B TabnanuHom Buae. Tabanua No3BOAAET OCYLLECTBAATL COPTUPOBKY
CTONBLUOB NYTEM MepeTackMBaHMA MUX 3aro/10BKOB NPU NOMOLLM YKa3aTenss MblllM U COPTUPOBKY CTPOK
Nno BO3pacTaHMIO UM yObIBaHWUIO 3HAYEHUI B KAKOM-MB0 cToNbue NYTEM eAUHUYHOTO K/IMKA MbIL btO
Mo 3aro/I0BKY COOTBETCTBYIOLLEro CTon6bLa.

[3] Wcnonb3ayetca TonbKo ana o6bekTos Sequence 1D mn Sequence 2D.

[4] AOy6nnpoBaHue 0CHOBHbIX GYHKUMIA NpOrpamMmbl U yaaneHue 3anucem 13 gepesa obbektos (Delete).

[5] OtobparkeHne paHHbIX 06beKTa B BMAE rpaduuecknx auvarpamm. MaHenb No3BOSIAET yBEANYMBATb
macwTtab oTobpakaemon rpaduKM NYTEM BbIAENEHUSA MbIWbIO C 3a3’KaTOW JIEBOM KHOMKOWM
MHTepecytowe 061acTn OT BEPXHETO JIEBOTO K KpalHeMy npaBomy yray. Bo3spalleHne K UcxogHomy
maclwTaby nponcxoguT Npu NOMOLLM BblaeieHnsA B 0bpaTHOM HanpassieHUn Ntobon obnacty naHenu.

[6] OtobpaskeHne XapaKTepUCTUK HEKOTOPbIX rpadpuyeckmx ob6beKTOB, Ha KOTOpble B AaHHbIA MOMEHT
HaBeAEH yKasaTe/lb MbllK Ha naHenn “I'padumka”.

[7] KHonka Update obHoBAAET TabauLy AaHHbIX U NaHenb rpadpMyeckon BU3yanmnsalmm B COOTBETCTBUM C
M3MeHeHMAMKU cBOMCTB obbekToB. OTmeTKa Auto Update ob6HOBASET UX MPU KaxKAOM M3MEHEHUM
CBOWCTB.

[8] O6bektamu B nporpamme MoryT 6biTb paiinibl AaHHbIX DOD, D1D, D2D 1 ¢annbi wabnoHos S1D, S2D.

LlabnoHbl S1D

WabnoHbl S1D wmcnonbsytoTca npu paboTe B pexume Manual (B33). OnAa cosgaHua wabnoHa
BblbepuTe NyHKT meHto File — New, a B nossuBliemca okHe Bbibepute “Blank 1D”. B gepeBe obbekTOB
nosBuTCA HOBbIN 06BbEKT Sequence 1D.

B Tabnuue paHHbIX OyAeT MnoKasaHa caegylowaa MHPopmauua O coAeprkawmxca B wabnoHe
M3MepPUTENbHbIX YCTaHOBKax: HOMep YCTaHOBKU (#), ABe KONOHKM C XapaKTepHbIMM ANA AaHHOro Tuna
N3MepUTENbHOM YCTaHOBKM paccToaHUAMM (P.1 1 P.2, m) U reomeTpuyeckunint KoadduULMeHT U3MepUTenbHOM
yctaHoBKku (k, m). Ha naHenu AononHUTENbHOM MHPOpMaLMK ByaeT NoKa3aHo 4YMCAo ycTaHoBOK (Count),
BXOAALWLMX B flaHHbIM WabA0H NPy TEKYLWMX NapameTpax.

B peecTpe CBOWCTB AOCTYMHbI ANA PeAaKTUPOBAHWUA MAPAMETPbI, YNOMWHABLLUMECA B pasaese
“OnucaHue cxem HabawoeHuli 0aa B33”. Onumm X Log Scale n Y Log Scale B pasgene Chart Details
No3BO/AIOT AeNaTb MaclWTabbl ocelt rpaduka NorapnuPpmuyeckumm.

Ha naHenu rpaduueckoit nHdopmaumm otobparkaetcs anarpamma napameTtpos P.1 u P.2; Kaxpgoh
M3MEPUTENbHOM YCTaHOBKE COOTBETCTBYET OAHA napa 3HadyeHwuit P.1 u P.2, a um coOTBETCTBYEeT OAMH
MapKep Ha auarpamme. LlBeTamu nokasaHbl Habopbl YCTAHOBOK C Pas/IMYHbIMU BEMYMHAMWU MPUEMHOMN
AHUn MN.
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# AB2[m] MN/2[m] k(m] (sl : Objects A
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CoxpaHeHune / 3arpy3ka wabnoHa MpoucXoauT yepes nyHKTbl meHto File — Save / File — Load.
Ybegutecb B TOM, 4YTO YyCTaHOBAeHa Macka ¢ainnos “1D Sequence Files (*.s1d)” u Bbibepute ums
co3gaBaemoro / 3arpy»aemoro ¢aiina.

LlabnoHbl S2D

WabnoHbl S2D wucnonbytoTca npu pabote B pexkume Automatic (3T). Ana cosgaHua wabnoHa
BblbepuTe NyHKT meHto File — New, a B noasmsemca okHe Bblibepute “Blank 2D”. B gepeBe ob6bekTOB
noABUTCA HOBbIM 06bEKT Sequence 2D ¢ Tpema BeTBAMU: Sequence (HacTpoiKa NapameTpoB YCTaHOBOK),
Cable 1 (1 -24) n Cable 2 (25 - 48) (pemaKTnpoBaHMe UCNOIb3yeMbIX Kabenen 1 anekTpoaos).

B Tabnuue paHHbiXx 6yaeT nokasaHa creaywowan uvHbopmaumAa O cofepawmxca B wabioHe
N3MepUTE/IbHbIX YCTAHOBKAX: HOMEpP YCTaHOBKM (#), yeTbipe KOJIOHKM KoopAnHaTamu nutatowmx (A, B, m) un
nameputenbHbix (M, N, m) anekTpoaos, ropusoHTtanbHoe (Mid Point, M) n BeptukanbHoe (Pseudo-depth, m)
MOJIOXKEeHNe TOYKM 3anucu. [OpPM3OHTaNbHOE MO/IOMKEHWE OTCYMTLIBAETCA OT MONOMKEHMA MepBoro
aneKkTposa.

Ha naHenuM p[onofHUTEeNbHOM MHOOPMaLMM MNOKasaHO KosvyecTBo M3mepeHuin  (Count) u
npubamsmTenbHoe Bpema paboTtbl 6e3 pexkmma Bl ¢ Tpema HakonneHusamm (Appx.Duration, Minimum
stacking = Maximum Stacking = 3, Induced polarization = disabled).



:' SibER Tools

File About
Data Infa Property Editor @Q
# Afm] Mm] N[m] Bm] MidPaint[m] Ps.. (o] Dbjects o
i Count: 284 — !
130 220 270 285 11524875 2. 9 (@ Sequence 2D 14 3
13 225 275 290 115 25375 2sss = Sequence 2D #5 ._;;,"
132 2300 280 295 115 25875 2 Sequence
133 235 285 300 115 26375 Doz © Appx.Duration: 10 m 37 s Cable 1 (1-24) X
134 240 230 305 115 268.75 20 Bl Cable 2 [25-48)
135 245 295 310 11527375 2. | = =]
136 250 300 315 11527875 2. Properties
137 255 305 320 11528375 2. ] =
138 260 310 325 11528875 2.
139 265 315 330 11529375 2.
140 270 30 3B 5T 2.
141 aTve ka4 AN 11C AN 3 'l K!
Graph EE
R e e e e
5 e e s ol i i e e e e o s e et e eV e e Y Y B o e :
TPV IV VTV Y VUV vV T VT TV TV Y vy v v v v | = P
L R e ;
g "“"‘ffffffffffffi‘:i‘Ifffifffffffffffffffff’ """"" e EE E
%20- """""""""""""""""""""""" 1"“"’1’41‘4"-""""15 """""""
f: TP TT I TTITTTTTe ; >
'8 254----- _I‘mmﬂmwww .........
8 TRV VVVY VYR VVVYVVTVYVVVYVYVAALL AMAAL AMALAAMA ARAAALA
R F B bbb bbbt b A TP T Tosnaoan
WWWMMM 4
o T TTTTTTTITTTTT00000000000000000000000
P Ly WW __________ : & Spacing # »
L STSTIYRIVRICIIRITIIY  $00000000000000000000 - | 3 ké el
0 50 100 150 200 250 300 350
b Auto Update —

B peectpe CBOWCTB [JOCTYNHbl AN PeLAaKTUPOBAHWA CBOWMCTBA, YMOMMHABLUMECA B pasgesie
“OnucaHue cxem HabawdeHuli 0ns 3T”. Ecnn B gepeBe 06beKTOB NPUCYTCTBYET WAbAOH gna paboTbl No
CTaHAapTHOM cxeme (OCHOBHOWM, y KoToporo Sequence Type = “Single”), K Hemy MOXHO co3aaTb WabnoH
“npogonxkatowero” npodpuns, BblbMpas B HOBOM cosgaBaemom wabnoHe (y KoToporo Sequence type =
“Roll Along”) B aveiike “Single sequences” Ha3BaHWe ocHOBHOrO WabsoHa. Onuuu X Log Scale n Y Log Scale
B pasaene Chart Details no3BossloT genatb maclwutabbl oceit rpaduKa norapudMmnyeckumm.

Ha naHenu rpadmyeckoit MHPopmaumm otobparkaetca guarpamma napametpos Mid Point n Pseudo-
depth; Kaxgolt nsmepuTeNbHON YCTaHOBKE COOTBETCTBYET napa 3HaveHuit Mid Point 1 Pseudo-depth, a um
COOTBETCTBYET OAMH MapKep. LlBeTamu noKasaHbl Habopbl YCTAaHOBOK C PasiMYHbIMW BeAVYMHAMM
npuémHon nmHmum MN.

Bbibupan Betem Cable 1 n Cable 2 B aepese 06beKTOB, B peecTpe CBONCTB MOXHO BKAKOYaTb U
OTK/IIOYaTb OTAENbHble 31eKTpoabl (BbiGupas otmeTkn [¥]) mam cermenTbl Kabena (LWENYOK MbIWbIO MO
3aronoBKy Used).

CoxpaHeHune / 3arpy3ka wabnoHa mpoucxoauT yepes nyHKTbl meHto File — Save / File — Load.
Y6eantecb B TOM, 4YTO YycTaHoBAeHa Macka ¢aiinos “2D Sequence Files (*.s2d)” v BBegute ums
cosaasaemoro / 3arpy»aemoro ¢aiina.



®alinebl daHHbIX DOD

datinbl gaHHbIXx DOD cosgatotca npu paboTe annapaTtypbl B pexxume Instant, npegHasHayeHHOM AnA
3N w pgpyrux paboT. B 3TOM peKMMe KOMMYTaTop He WCMO/b3YeTcs, a FeOMETPUs WM3MEPUTE/IbHOM
YCTAHOBKM He onpegeneHa.

Y106bI 3arpy3unTb ¢ann aaHHbix DOD, Bbibepute nNyHKT meHto File — Open, 3aTem ycTaHOBUTE MacKy
¢dannos “0OD Data Files (*.d0d)” u BbibepuTe HyKHbI daiin. B gepeBe 06bEKTOB NOABUTCA HOBbIA OOBLEKT
Data OD.

B Tabnuue paHHbIX OyaeT nokasaHa cnegyowas MHGOPMAUMA O cogeprkawmxca B daiine
N3MEpPEeHMAX: HoOMep usamepeHua (#), Kaxywascsa nonapusyemocts (C, mc), BxogHoe HanpsxeHue (U, mB),
BbIXOAHOW TOK (I, MA), oTHOoCcHUTeNbHOEe OTKNOHeHMe (Q , %), anekTpudyeckoe conpotueaeHme (R, Om).

r SIbER Tools

File About
Data Property Editor t?d
# C [ms] U [m¥] | [md)] 0% R [Ohm] Objects 1:),;]
1 0.017 255.25 30.62 0.00 8.34 Data 0D £
2 0.011 162.60 3061 0.00 5.31 Qﬁ
3 0.016 12852 30.64 0.00 419
4 0.024 94.64 30.61 0.00 3.09 ’ »d
5 0.008 296.61 3063 0.00 9.68 :
3 0.017 33.77 30.58 0.00 1.10 P —_————— S|
roperties
'3 Main &
File 00000012.d0d
Comment
Count 6
,,,,, /=) Chart Details
X Log Scale v
Gieh Y Log Scale
= Visible Diagrams
R v
C
oy ]
< |
£ 0
g = Measure Details
£ STD Dev (%] 1
§ Min Stacking 1
é Max Stacking 1
Induced Polar. [ms] 60
Tx Power [%] 92

[ Auto Update | —o

B peecTpe cBOMCTB 00beKTa byaeT oTobpakeHa crneayowas uHoopmaums o daline [aHHbIX: BO
BK/MagKke Main — uma daiina (File), KommeHTapuit (Comment) n uncno nsmepenHnii (Count), a Bo BKi1agKke
Measure Details — napameTpbl npnbopa, ¢ KOTopbiMK BblIM BbINOAHEHbI M3MepeHus. Onumm X Log Scale u
Y Log Scale B pasgene Chart Details no3sonsatoT genatb maclwtabbl oceit rpapuKka norapummnyeckumm.

Ha naHenu rpaduyeckoit Bu3yanmnsaumm byaeT npeacrasieHa 3aBMcMMocTb 3HaveHunit C, U, |, Q, R ot
HoMepa M3mepeHus. BbibrMpaTb NOKasbiBaemble BENMYMHBI MOXKHO B peecTpe CBOMCTB B pasgene Visible
Diagrames.



Y106bl 3KCNOPTUPOBATL AaHHble B dopmaT CSV, BbibepuTte NyHKT meHto File — Export, 3aTem BBeauTe
nms cosgasaemoro daiina.

®alinel 0aHHbIX D1D

daiinbl gaHHbix D1D cospatotca npu paboTe annapaTtypbl B pexkume Manual, npegHasHayeHHOM gna
B33. B aTOM pernMme KOMMYTaTOp HE MCNONb3YeTcA, HO OnpesenéH TUM WU3MepPUTENbHOM YCTAHOBKU U
XapaKTepHble PacCTOAHUA AR YCTAHOBOK, BXOAALLMX B KOHKPETHbIA KOMMEKC U3MEPEHWUA.

Y106bI 3arpy3unTb ¢ann aaHHbix D1D, Bbibepute nNyHKT meHto File — Open, 3aTem ycTaHOBUTE MacKy
¢dannos “1D Data Files (*.d1d)” u BbibepuTe HyKHbI daiin. B gepeBe 06bEKTOB NOABUTCA HOBbIA OOBLEKT
Data 1D.

"s‘ibER‘ Tools

File About
Data Property Editor VU
#  Used Cl.. U[m¥] I[m4] Q[% R [Oh. k{m] Fho [Ohm'm] [ Objects 5
B 7 050 23013 25415 019 1.14 153.15 174.83 [ Data 1D #10
7 9 050 17185 27978 016 061 253,68 15582/ Data 1D #11 Frg
g 12 050 80.04 28436 013 0.28 451.60 127.11 %% I
] j ; : | X
10 20 050 198 29514 057 0.07 1255.85 84.25
1Al 15 30 329.63 329.37 016 1.00 11310 11319 et Q
12 20 30 127.86 294.83 032 0.43 204.73 88.78 -
13 25 30 7933 33581 023 024 32254 76.19 i Main o] &
14 [W] 32 30 4216 31587 028 013 531.45 70.93|1%/ File B5Tpknodld  |=|
..... Comment
Graph Count A
Array Type Custom
- |z} Chart Details
. ' o Depth Method
: + Rho
: I « Rho 2 X Log Scale v
: ' + Rho 3 Y Log Scale v
36004 oo L e + Rho 4 =) Diagrams To Show
s . p =R Rho v
£ : ' 2 =&
£ / ¥ R
S ' ’/'/ = &
2 J/ —a y
[ ' o |
g
; Rt =l Measure Details
: i STD Dev [%] 1
. 5 Min Stacking 3
26.994 : : Max Stacking 8 vl
1 10 100 ==
gy [7] Auto Update —o

B Tabnuue paHHbIXx OyaeT nokasaHa cnegyowas MHOGOPMAUMA O cogeprkawmxca B daiine
MU3MEpPEHUAX: HOMEP M3MepeHus (#), OBa XapaKTepHbIX PACCTOAHMA 444 WCNO/b30BAHHOIO TWMa
n3MepuTenbHol yctaHoBkK (P.1 1 P.2, m), Kaxywasca nonspusyemoctb (C, mc), BxoaHoe HanpsixkeHue (U,
MB), BbixogHOWM ToK (I, MA), oTHOoCcUTeNbHOe OTKNOHeHMe (Q , %), anekTpudyeckoe conpoTusaeHme (R, Om),
reomeTpuyeckmii KoadduumeHT yctaHoBKM (K, M), KarKylieecs yaenbHoe 3/IeKTPUYECKOe COMPOTUBAEHME

(Rho, Om:m).

Y6upas OTMeTKM HanNpPoOTUB ONpeaenéHHbIX U3MEPEHUIA, MOXKHO OCYLLECTBAATb GpUAbTPALMIO
JaHHbIX. OTCYTCTBME OTMETOK HanpoTUB OMnpenenéHHbIX U3MEPEHUI O3HAYAET, YTO 3TV U3MepeHUus Anbo
6111 OTGUNBTPOBAHbI pPaHee, MO0 He Bbln caenaHbl Npu paboTe.



B peectpe cBolicTB 06bEKTOB OyaeT oTobpaxkeHa cnegyowas nHbopmaumsa o danne AaHHbIX: BO
BKNagake Main — wumsa d¢aiina (File), kommeHTapuii (Comment), umcno usmepennin (Count) u TmUn
MCNONb30BaHHON M3MepUTeNbHOM ycTaHoBKM (Array type), a Bo BKAagKke Measure Details — napametpbl
npubopa, c KOTopbIMU BbIIN BbINOAHEHbI M3MepeHnsa. Onuun X Log Scale n Y Log Scale B pasgene Chart
Details no3sosatoT genatb maclwtabbl oceit rpadpuKa norapudmuyecknmm.

Ha naHenu rpaduyeckolt Bu3yannsaunm oyayT npeacrassieHbl 3aBucumocty BesinimH C, U, |, Q, R oT
HOMepa W3MEepPeHUs W KpuBaA 30HAMPOBAHMA: 3aBUCMMOCTb 3HauyeHuit Rho OT Be/fMuMHbI pasHoca
M3MEPUTENbHOM YCTaHOBKW. LiBeTaMM NOKasaHbl M3MEPEHUA, CAeNaHHble C Pas/IMYHbIMU BeNYMHAMMU
npuémHon nnHmum MN. BbibupaTb NoKasbiBaemMble BEJIMYMHBI MOXKHO B peecTpe cBOMCTB B pasgene Visible
Diagrams.

YT106bI COXPaHWUTL OTPEAAKTMPOBAHHbIE AaHHblE, BbibepuTe NyHKT MeHto File — Save, ybeantech B Tom,
YyTO yCTaHOBJ/IEHA BepHas Macka dainos “1D Data Files, *.d1d” n BBeaute uma cosgasaemoro daiina.
OTdUNLTPOBAHHbIE JaHHbIe TaKKe ByayT coxpaHeHbl B daitne, Ho 6e3 otmeTok [¥]. YTo6bl sKkcnopTHpoBsaTh
AaHHble B dopmaT CSV, BbibepuTe nyHKT meHto File — Export, 3aTem BBeguTe Mma co3gasaemoro daina.
OTdUNbTPOBaHHbIE AaHHble He ByayT SKCNOPTUPOBAHbI.

®alinebl daHHbIX D2D

dannbl gaHHbix D2D cospatotcs npu paboTe annapaTypbl B pexnume Automatic, npeaHasHa4yeHHOM
ana 3T. B 3TOM pexMme KOMMYTaTOP MCMOJIb3yeTca KOMMYTATop, T. €. Aas paboTbl TpebyeTcsa noaknodaTh
MHOT03N1EKTPOAHbIE Kabenu.

Y1obbI 3arpy3ntb $paiin gaHHbix D2D, BbibepuTe nyHKT MeHio File — Open, yctaHoBUTE Macky ¢ainos
“2D Data Files (*.d2d)” n BbibepuTe Hy»KHbI dann. B aepeBe 06bEKTOB NOABUTCA HOBbI 06beKT Data 2D.

B Tabnuue pOaHHbIX OydeT nokasaHa cieaylowas MHbopmaums O coaeprkawuxca B daine
N3MEpPEHMUAX: HOMep M3mepeHun (#), rnybuHa 3oHaupoBaHua (Pseudodepth, m), Homepa MnM KoopanHaTbI
nutatowmnx (A, B, m) u nameputenbHbix (M, N, M) 31eKTpoaoB, KaxkyllieecAa yAenbHOe 3/1eKTpuyeckoe
conpoTtusneHme (Rho, Om-m), BxoaHoe HanpaxeHue (U, mB), BbixogHoW Tok (I, mA), oTHocuTenbHoe
OoTKNOHeHue (Q, %), kKaxywaaca nonapmsyemoctb (C, mc). Ecnm B KauectBe HOMEPOB ANA 31eKTpoaoB B nan
N ycTaHoBneH 0, 3TO O3HauyaeT, YTO UX KOMMYTaLUMA OCYLLECTBAANACh TO/IbKO 4Yepe3 COOTBETCTBylOLLINE
pa3bémbl Ha NpuBopHON NaHenn npubopa (Bj~ U Ns). YOMpasa oTMETKU HanpoTMB onpeaenéHHbIX
N3MEPEHUI, MOXKHO OCYLLECTBAATb GUALTPALMIO AaHHbIX. OTCYTCTBME OTMETOK HanpoTuB onpeaenEHHbIX
M3MepeHUIA 03HaYaeT, YTo 3TM U3MepeHna 6o bblin OTPUNLTPOBaHbI paHee, NGO He BblNK caenaHbl NPK
paboTe. MepekntoyaTbca MexXay HOMEpPamMu U KOOpAMHATaMK 3/1IEKTPOAOB MOXHO Yepes onuuto Coord in
meters pasgena Common Details B peecTpe cBOICTB.

B peectpe cBoiicTB 0b6beKkTa byaeT oTobparkeHa cnegyowana nHbopmaums o danse AaHHbIX: BO
BKMagke Main — wuma daiina (File), kommeHTapmuin (Comment), umcno wusmepenuit (Count), Tmn
NCNO/Ib30BaHHOW U3MepUTeNbHOM yCTaHOBKU (Array type) n war mexay anektpogamu (Spacing (A), m); Bo
BKNaake Measure Details — napameTpbl reHepaTopa M W3MepUTENa, C KOTOPbIMW OblNM BbIMOJHEHDI
n3mepeHus.



= RIDERTO0N

File About
Data Property Editor ?_]
[# UsedPseudodept... & [m] M [m] N[m] B[m] Rho..Clms] U[m¥] I[ma] 0[%] li{ Obijects C};I
|196 17177 115 150 175 -5 2010 0.000 1073  283.08 009 [ ata 2D H#15,
!197 17177 1200 155 180 -5 1960 0.000 11.01 29833 014 » Cﬁ
}198 17177 125 160 185 -519.28 0,000 1153 30838 004 [ | —————==
193 17177 130 165 190 51874 0000 1005 277.41 006 [=| [|| ‘Fropetties X
1200 17177 135 170 195 -5 18.44 0000 98 2736 019 |3 Main =
|20 17177 140 175 200 -5 17.96 0.000 977 30533 039 File fpd_sin_Kemerovo.d2d
1202 17177 145 180 205 -5 1755 0.000 1064 31279 017 ; Comment —
|203 [v] 17177 150 185 210 -517.24 0.000 993 30388 02 |_Y_! Count 396 iy
]__‘_J_‘!‘_‘ L>_|7 | Array Type Fwd Pole Dipale
""" ‘ Spacing <A>, [m] 5
Graph /= Filters
|=) Sliding Average v
""""" FT T T T T T DD R ’ Window width 5
5 1 g _ 1 Iz i
(R jzl Bound Flltetrs
10 H2i7 ;:1 Chart Details —
H21.0 Values To Show Resistivity
15 203 Visible Diagrams Pseudo-section [Ohm*m...
E 0196 :l 2D Appx. Type  Inverse Distance
£ 20 0 19.0 S
§ 183 LA RES
=] W77 !
% 25 W71 {8 Diarams tro Show
&l m166 /=) Common Details
30 16.0 f &
15"; Coord in meters |V
35 15:6 /) Measure Details
W 145
401 140
50 100 150 200
i VrAulo Update —/)
#25 A: 120.0B: -5.0 M: 125.0 N: 130.0 Rho: 12.6

Kpome TOro, B peecTpe CBOWCTB MOABATCA OpraHbl ynpaBieHWs naHenbto Buayanumsaumm (Chart
Details). Onumm X Log Scale n Y Log Scale B pasgene Chart Details nossonsaoT genatb macwrtabbl oceit
rpaduka norapupmmuyeckumn. Boibnpasa sHaueHne ana napametpa Visible Diagrams n3 Pseudo-section, All
Sounding Curves, All Profile Curves un Signal Diagrams, Ha naHenn BM3yanu3auun MOXKHO COOTBETCTBEHHO
oTObparKaTh:

— Paspes Kaxywleroca CcONpOTUB/IEHUA (3aBUCMMOCTb 3HA4YeHU Rho OT MONOXKEeHUA LeHTpa
30HAMPOBAHUA U TTYOUHBI).

— Bce KpuBble 30HAMPOBAHMSA (3aBUCMMOCTb 3HaYeHMM Rho oT rny6uHbl).

— Bce npodunbHble KpuBble (3aBMCMMOCTb CrPYMNMMPOBaHHbIX 3HayYeHui Rho oT raybuHbI
OTHOCUTE/IbHO CPELHETO 3HAYEHMUSA).

— [Ounarpammsl curHanos (3asucumocTtn C, Rho, R, U, I, Q oT Homepa namepeHus), Bbibupaemble HUXKe
BO BK/azKe Diagrams to Show.

B CTpOKe COCTOAHMA MOKasaHbl NapaMeTpbl TOYKWU, Ha KOTOPYH Bbl AaHHbIA MOMEHT MOKasblBaeT
yKasatenb MbllKM Ha naHenu “Mpadumka”. Ecnm BbiGpaH paspes KaXKyllerocs COMNpPOTUBAEHWUA, MOMKHO
BbIOpPATb MeTOZ annpoKCUMaL MM 3HaYeHU napameTpom 2D Appx. Type B peecTpe CBOWCTB.

duUNbTPALMIO MOXKHO OCYLLECTBNIATL Yepes MaHe b rpaduyeckoin BU3yanusaumm, Aenas eguHUYHble
K/IMKM MbILbIO MO OTAENbHbIM TOYKaM 1w, 3axas Ctrl + Shift, HenpepbIBHO yKa3biBaTb TOUYKK (6€3 HaxKaTuA
KNaBULL MbILLM), KOTOPblE cneayeT oTGpUAbLTPOBaTb.

TakKe B peecTpe CBOMCTB OyAyT AOCTYNHbI eweé ABa cnocoba ¢puabTpaLmm: Mo rpaHULLAM 3HAYEHW
ANA pasHbiX BeAWYMH (oT ... U go ..) B nogpasaene Bound Filter n crnakveaHne NpooUAbHBIX KPUBbIX



MeTOoA0M CKOJb3sillero cpeaHero B nogpasaene Sliding average. MocnegHuin umeeT napameTp BeINYUHDI
OKHa ocpeHeHUs.

MeHnas 3HayeHne napameTpa Values To Show c Resistivity Ha Chargeability, mo)KHO nepexoautb K
BU3yanmsaumm gaHHbix BI.

MyHKT meHto File — Append nossonsetr npucoeamHAaTs K gaHHomy D2D daiiny cogepkumoe euwé
ogHoro D2D ¢aiina, ana atoro ybegmutecb B TOM, YTO YCTaHOB/IEHa BepHasa macKa ¢dainios “2D Data Files
(*.d2d)” n BbIbepuTe npucoeanHsembln daiin. dTa onepaums MCNonb3yeTca NpU 06beANHEHUM OAHHBbIX,
MOJIYYEHHbIX NO cxeme “HaroHsawowero” npoduna (“roll along”). BaskHo npucoeauHATb dalinbl B
NpaBUAbHOW MOCNEeAOBATENIbHOCTU, COOTBETCTBYIOLWLEN peasbHbiM FE€OMETPUYECKUM  MOJIOKEHMAM
CErmeHTOB paspesa. TakMm Ke 06pa3soM MONKHO coeauHATb BMecTe ¢aliibl ¢ U3MEPEHUAMU MPAMON U
0bpaTHOM TPEXINEKTPOAHOM YCTaHOBKO.

YT106bI COXPaHUTL OTPEAAKTMPOBaHHbIE AaHHble, BbibepuTe NyHKT MeHio File — Save, ybeantech B Tom,
YTO YyCTaHOB/IEHa BepHaa macKa ¢aiinos “2D Data Files (*.d2d)” n BBeaute umsa cospasaemoro daiina.
OTGMNLTPOBaAHHbIE AaHHbIE TaKKe BYAyT coxpaHeHbl, HO 6e3 oTMeTok [¥].YTo6bl aKcropTUpoBaTh AaHHbIE B
dopmat CSV unn DAT, BbibepuTe NyHKT meHto File — Export, 3aTem BbibepuTe HYKHbII TUN M BBEAUTE UMA
co3pgaBaemoro ¢anna. OTPuAbTPOBaHHbIE AaHHbIE He ByAyT SKCNOPTUPOBaHbI.

— 12. ONMUCAHME MOJIb30OBATE/IbCKOIrO UHTEPDENCA —
JTOT pas3fen coaepX¥uT onucaHue GyHKUMOHaNa, nNpeaocTaBAfeMoro  Mo/b30BaTe/IbCKUM
nHTepdelicom npmubopa. PekomeHayeTca NogpobHO M3y4yuTb BCE €ro BO3MOMKHOCTM A/ TOro, YTOObI
Hanbonee 3¢deKTMBHbIM obpasom paboTaTb € annapaTypon. [aHHble, MNOKa3aHHble Janee Ha

M306pa)KeHMﬂX, npumeeaeHbl TO/IbKO B Ka4yeCTBeE NPUMeEpPOB.

12.1 NaesHoe meHr

|Measure Data Sequence System I

B rnaBHOM MEHI0 MPUCYTCTBYIOT C/ieAytoLme pas3aens:

— Measure (3anycK M3amepeHuin, HacTpolika Npnbopa, NPoBEPKa 3a3eMeHUsA U YPOBHEN CUrHanNa).
— Data (npocmoTp $aitnos AaHHbIX).

— Sequence (cosgaHue 1 NpocMmoTp WaboHOoB).

— System (CMHXPOHKU3ALMA C KOMMbLIOTEPOM).

B npaBom HUXKHEM yriy HaxoAWUTCA MHAMKATOp 3apsagaa baTapeun, KOTOpbIM TaKxKe oTobpaykaerca BO
BCEX OCTaNbHbIX MeHto. CneayeT BHMMATE/NIbHO CAeAUTb 33 €ro COCTOAHMEM BO BpemsA paboTbl: AaHHbIE,
No/sly4YeHHble NPU paspsKeHHOM akKkymynatope (meHee 11.5 B), moryT 6biTb ropasfio MeHee TOYHbI.
CocTtoAHMe rpaduyeckoro HAMKaTopa 3apAga PacCcunTbIBAETCA NO CAeayoLWen 3aBUCUMOCTH:



100 %
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10.8 11.0 115 12.8 14.0
HanparkeHue, B
YnpaeneHue
/> nepexoa K npeablaywemy / cneayrowemy pasgeny MeHo
™ML nepexoa K npeaplayemy / cneayouiemy nyHKTY MeHto
Enter BbIOOP TEKYLLErO NMYHKTa MEHIO

12.2 MeHto Measure (U3mepeHue)

Measure — Start (Hayuame usmepeHue)

Start measurement
Instant [0D)
Manual  [1D]
Automatic [20]

[ RER3SY

Mepen Tem, Kak HayaTb paboTy, cucTeMa NPeAsioNXMUT YCTaHOBUTb NapamMeTpbl U3mepeHua (Cm.
Measure — Options). 3aTem byAeT NpeA/ioKeHOo BbIbpaTb OANH U3 PEXKNUMOB PaboTbl:

— Instant (3N v gpyrue 3agaun).
— Manual (B33).
— Automatic (3T).

YnpaeneHue

VAN nepexoa K npeaplayuemy / cnegyowemy nyHKTy MeHio
Enter BbIGOP TEKYLLErO NYHKTa MEHH0

Esc BbIXOZ, B [/IaBHOE MEHI0



Measure — Start — Instant (Hayame usmepeHue 8 pexcume Instant)

# _ [CIms] [UIm¥] [I[mA] O []]R (2]
1 13.11 278.9 33.61 0 8.296
2 378.3 3601 33.68 0 1069
3 7.993 017 33.69 0 3.020
4 176.5 36051 i33.79 0 1066
;AGE 10F 1 "- 1.9V l

HaHHbin BMAa, paboTtbl npegHasHadeH ana 3N M Apyrux 3agad. B atom pexkume reomeTtpus
N3MepUTEIbHOM YCTaHOBKW He ornpegesieHa, KOMMYTaTop He ucnosb3yetca. CHavana bygeTt npeanoxeHo
BBecT umsa daiina (cm. Enter file name), B KoTopom 6yayT COXpaHATbCA AaHHble B npouecce paboThbl.
Tabnuua pexuma Instant cooepuT chaedylolme KOMOHKU: Homep u3MepeHus (#), Kaxyuiascs
nonapusyemoctb (C, mc), BxogHoe HanpsxeHue (U, mB), BbixogHol TOK (I, MA), oTHocuTenbHoe
OTKNOHeHue (Q, %), anekTpuyeckoe conpotusneHue (R, Om). CneBa oT MHAMKaTopa 3apaga bHatapeu
nokasaHa TeKylWasa cTpaHuua Tabauupl. Mpu BbIXoAe HYXXHO NOATBEPAUTL 3aBeplleHue paboTbl (cm. Are
you sure you want to exit?).

YnpaeneHue

™M nepexos K npeabiayliemy / cieaytowemy HoOMepy U3mepeHus

&/ nepexos K npeablaylien / cnegylowen CTpaHuLe M3mepeHuit

Enter 3anycK egMHUYHOTO U3MepPEeHUS

Esc BbIXOZ4 B FN1aBHOE MEHI0

Delete yZAaneHue pe3ybTaToB U3MEPEHMs C TEKYLLUM HOMEPOM

0 3anyck ocumnnorpada (cm. Oscilloscope)

2 M3MeHeHWe NapameTpoB reHepaTopa 1 usmeputens (cm. Measure — Options)
3 YCTaHOBWUTb YKasaTesb Ha Homep (cm. Run to number)

Measure — Start — Manual / Automatic (Beibop wabsoHa 014 usmepeHua e pexcume Manual / Automatic)

Sequence info \[f2eq/s24d: Sequence info
Measures 20 Measures 210
wenner.s1d Array type ischlumberger Array type schlumberger
mixed.s1d Increment type ilincar wenner.s2d Sequence type iroll along
dipole.s2d Spacing <A> {5.00m
Spacing <D> 1.00 200 :3.00 :4.00 Spacing <D> 1xd SxA
Increm ¢ Factor:2.00 :2.00 :2.00 :2.00 Lovels 6 L]
Lovels S S S S Lovel step 2 2
Overlaps - 2 2 2 Start level 1 4
éIElE]ElE?lEIEIEIEElJElE]ElﬂxEIsEIEElEIEIEIEEIEI
Multi cables are not used ?SEBEEESEEEEEEIEEEFEBEIEIEIE!EEE
ey B

Pexxmumbl Manual u Automatic TpebyioT gna pabotbl wabnoHbl (SID uM S2D COOTBETCTBEHHO),
cogepalme MHOOPMaLMIO O TEOMETPUU U3MEPUTENbHbIX YCTaHOBOK, HeobXxoAuMbIX Ans paboTbl. B
JAHHOM MEHI0 npeanaraeTca caenaTb Bbibop Tpebyemoro wabnioHa. B ciyvae otcytctBus ¢pannos byger
nokasaHo npeaynpexxgeHune “NO FILES”, nocne yero nponsongér Bbixos B NpeablayLLee MEHIO.

YnpaeneHue

WANE nepexoa K npeapiayuiemy / cnegytoiemy danny
& /> nepexos K npeablaylien / cneaytoweit ctpaHnLe cnvcka ¢painnos
Enter noATBepKaeHue Bbibopa daiina

Esc BbIXOZ, B NPeAblayLee MeHo



Measure — Start — Manual — <wabsoH S1D> (Hauame usmepeHue 8 pexcume Manual)

AB/2 TMN/2 [CIms] [UImY]  [Im&) [0
1500 0.500 5192 {0110 :33.90 g 15.91
0

2,500 :0.533 5159 3743 33.97
1167 i7.994 3746 33.85
0 1.500 : g H H

i

[L] -+ (RN “

AN FAGE1OF1 _|[meii3V])

DTOT peMm U3MepeHua npegHasHadeH ana BI3. lepes BXogoM B AaHHOE MeHIO cucTemMa
npeanoKnT BBecT nma dalina, B KOTOPOM ByayT COXpPaHATLCA AaHHble B npouecce paboTbl (cm. Enter file
name). Tabnmua pexknma Manual coaepskUT cneaytolime KOMOHKU: HOMep namepeHusa (#), 2 KONOHKM ¢
XapaKTepHbIMU AN OAHHOrO TMNA YCTaHOBKM paccToaHMAMMK (m),Kaxylasaca noaspusyemocTtb (C, mc),
BXOAHOe HanpsxeHue (U, mB), BbixoaHoi ToK (I, MA), oTHOocMTeNbHOe OTKAOHeHMe (Q, %), yaenbHoe
anekTpuyeckoe conpotusaeHue (p, Om-m). Cnesa oT MHAMKATOPa 3apssa baTapeun nokasaH HOMep TeKylLLel
CTpaHUUpbl Tabnuubl. B neBOM HUXKHEM Yray 3KpaHa u3obpaskeHa rpaduuyeckas cxema YCTaHOBKW. [pu
Bbixoae byaeT npeanoxeHo NoATBEPAUTL 3aBeplleHue paboTbl (cm. Are you sure you want to exit?).

YnpaeneHue

™M nepexos K npeabiayliemy / cieaytowemy HoOMepy U3mepeHus

&/ nepexos K npeablaylien / cnegylowen CTpaHuLe M3mepeHuit

Enter 3anycK egMHUYHOTO U3MepPEeHUS

Esc BbIXOZ4 B FN1aBHOE MEHI0

Delete yZAaneHue pe3ybTaToB U3MEPEHMs C TEKYLLUM HOMEPOM

0 3anyck ocumnnorpada (cm. Oscilloscope)

2 M3MeHeHWe NapameTpoB reHepaTopa 1 usmeputens (cm. Measure — Options)
3 YCTaHOBWUTb YKasaTesb Ha Homep (cm. Run to number)

Measure — Start — Automatic — <wabsaoH S2D> (Hauame usmepeHue 8 pexcume Automatic)

R
(]

2 2
3 3
4 4
5 5
6 6
77
5 8
9 9
10 o
1
12 2
1313

FAGE 10F 16 ll- 1.2V

Pexkum npepgHasHadyeH gns JT. MNeped BXOAOM B AaHHOE MEHIO CMCTeMa MPeasoXWUT BBECTM UMA
daiina, B KOTOpoM ByayT COXpPaHATLCA AaHHble B npouecce paboTbl (cm. Enter file name). Tabanua pexuma
Automatic cofepXuT cneayrolime KONOHKN: Homep uamepeHus (#), 4 rpadbl ¢ Homepamn nuTatowmx (A, B)
n usmeputenbHbix (M, N) anekTpoaos, Kaxkywancsa nonsapusyemoctsb (C, mc), BxoaHoe HanpsaxkeHue (U, mB),
BbIXOAHOW TOK (I, MA), oTHOCUTENbHOE OTKAOHEeHUe (Q, %), yaenbHoe 3/eKTpUYecKkoe conpoTnsneHue (p,
Om:m). Ecnm B KayectBe HOmepa ANsA 31eKkTpoaoB B mam N ycTaHoBAeH 3HaK “o0”, UX KOMMyTaums
OCYyLLLeCTBNACGTCA Yepe3 COOTBETCTByHLlIMEe pasbeémbl Ha naHenn npubopa (B~ U Ny=). B npouecce
N3MEepPEHUI B IEBOM HUMKHEM YI/ly SKpaHa NoKasbiBaeTcA NpubansmTenbHoe Bpems, ocTaBlieeca 40 KOHLUa
paboTbl. CneBa OT MHAMKATOpPa 3apada H6aTapen NoKasbiBaeTcA TeKyllaa cTpaHuua Tabauubl. Mpu Bbixoge
byaeT NnpeanoxeHo NoATBepAUTh 3aBeplueHme paboTbl (cM. Are you sure you want to exit?).



YnpaeneHue

™M nepexos K npeablayuiemy / cieayowemy HoOMepy U3MepeHus

/> nepexoa K npeaplayuieit / cneaytollen ctpaHmue nsmepeHui

Enter 3anycK / oCTaHOBKa CEpMM U3MEPEHUI (/19 OCTAHOBKM YAEPXnNBaTb KiasBuLly)

Esc BbIXOA, B F/1aBHOE MEHI0

Delete yAaneHue pesynbTaToB U3MEPEHUSA C TEKYLLMM HOMEPOM

0 3anyck ocumnnorpada (cm. Oscilloscope)

1 YCTaHOBKa MCMOJIb3yeMbIX / HEMCMO/Ib3yeMbIX 371eKTPoA0B (cm. Set available electrodes)

2 M3MeHeHne napameTpoB reHepatopa u usmeputena (cm. Measure — Options)

3 YCTaHOBUTb YKasaTenb Ha Homep (cm. Run to number)

4 MoBTOpHOE N3MepeHue A1a BbIBOPOUHbIX 3N1eKTPoA0B (cm. Enter electrodes to remeasure)

Measure — Resume (Bo3obHo8umb usmepeHue)

Resume measurement

Instant  [0D]
Manual  [1D]
Automatic [20]

[aHHbIN pexxnm npefHasHavyeH A1A BO306HOBAEHUA He3aKoH4YeHHoW paboTbl. CHayana cucTema
NPeanoXnT yCTaHOBUTb NapameTpbl u3mepeHus (cm. Measure - Options), nocne yero 6yaet npegocrasieHa
BO3MOHOCTb BblOpaThb BUA paboT, KOTOPbIN TPebyeTcs NPOAONKMUTD.

YnpaeneHue

™M nepexos K npeablayliemy / cnegyowemy NyHKTY MeHIo
Enter BbI6OP TEKYLLLEro NMyHKTa MEHIo
Esc BbIXOZ, B INaBHOE MEeHI0

Measure — Resume — Instant / Manual / Automatic (Bbibop ¢atina 014 npodosaxceHusa usmepeHul)

/dat/did:

wa.d1d
wb.did

|- 1z.4v]

3pecb npeanaraetca BblbpaTb daia, paboTy ¢ KOTOPbIM HEOBX0ANMMO BO306HOBUTL. [oce Toro, Kak
Bbibop daitna caenaH, ganbHelwnin xon paboTbl He OTMYaeTca OT BeTBU Measure — Start. Ons pexxnmos
Manual n Automatic ykasaTtenb 6yaeT ycTaHOB/IEH Ha HOMep MepBOro HesaBepLléHHOro nsmepenus. Ecam
TaKoro HeT, yKasaTe/b ByaeT ycTaHOBNAEH Ha nepBbli HoMmep. B cnydae otcyTcTeua ¢aiinos byaer BblgaHO
coobuieHne “NO FILES”, nocne yero npomsongeTt Bo3BpaT B NpeablayLiee MeHHo.

YnpaeneHue (npodomiceHue Ha caedyroweli cmpaHuue)

™M nepexos K npeabliayuiemy / cnegyrowemy danay

& /> nepexoa K npeaplayuiei / cneaytoueit ctpaHuLe cnncka ¢annos
Enter noaTeeprKAeHue Bbibopa dpaiina




Esc BbIXOA, B Mpeapblayliee MeHto

Measure — Options ([Tapamempsi ceHepamopa u usmepumens)

Measurement options
Standard deviation [%5]  : [N

Minimum stacking 13

Maximum stacking : S

Induced polarization [ms] : dizabled

Transmitter power [%]  : 40

115V

340ecb HacTpauBaloTCA MNapameTpbl reHepaTopa WM uM3mepuTens. YCTaHOBKM B AafibHellem
coxpaHsatotca. Mpu BO3HMKHOBEHUM Npobaem C cUCTeMHbIMKU darnamn (cm. “fMpedynpexodeHusa”) byayt
BOCCTAHOB/IEHbI HACTPOMKM MO YMONYAHMIO.

YnpaeneHue

&/ YCTaHOBKa 3HaYeHUA A1 BblAe/NEHHOro napameTpa

™M nepexos K npeablayuiemy / cieayowemy nyHKTy MeHo

Enter COXpaHeHMe U3MEHEHWIA 1 NEePexXoa K CieayioleMy MeHIo UaKn Bo3BpaT K paboTe
Esc COXpaHeHMe M3MEHEHWIA U BbIXOZ B INaBHOE MEHIO UM BO3BpaT K paboTe

Measure — Check (lposepka 3a3emsaeHus u yposHeli cueHana)

[ RERSN

B 3TOM OKHe npeanaraetcA BblbpaTb, YTO MUMEHHO HY}KHO MPOBEPATb: KaYecTBO 3a3eM/IEHUA WK
YPOBHM CUrHanNa A1a U3mepuTesibHbIX YCTaHOBOK.

YnpaeneHue

™ML nepemeLleHue yKasatens seepx / BHU3
Enter BbIOOP TEKYLLEro MYHKTa MEH0
Esc BbIXOZ, B [/TaBHOE MEHIO

Measure — Check — Resistance ([posepKa 3a3emsaeHusi)

Tabnvua cogepKUT KONOHKU C HOMEPaMu 31eKTpoaoB (#, #) M 3HAUYEHUAMM CONPOTUBNEHUIN MeKaY
HUMK (R, KOM). BenmunHbl meHee 1 KOM CYMTAIOTCA XOPOLUIMMU, A0 2 KOM — cpeaHumuU, Bbille 2 KOm —
NnocpeacTBEHHbIMU. [1710xMe 3a3eMNeHUA ABAAKOTCA MPUYMHOM MIOXOro KayecTBa AaHHbIX. [MpoBepuTb
3a3eM/ieHne YAanEHHOro 3/IeKTPOAa MOMKHO TaK: OTKAOUUTb, Hanpumep, 24-i 3n1eKkTpon oT Kabens, a
BMECTO Hero nNpMcoegmHnUTb K KOHTAKTY NPOBOA YAANEHHOrO. 3aTeM NPoBepUTb Napbl 23-24 n 24-25.



% 2 [R (k] [# [# R (k) |# [# |R (k] |2 [# R [kez)

T 2 032 |14 405 27128 F0:41

2 i3 0325 [15i6 25129 41 i42

3 i4 0436 |16 7 29130 42143

4 i5 0337 [I7 143 3031 43144

5 i6 0428 (13 {49 31132 44145

6 i7 0329 1920 32133 45146

7 i3 0323 20021 33134 46147

3 i9 0223 [21:22 34135 47143

9 {00323 (22023 35136

10 i1 0,243 [23i24 36137

1 i12 0,342 [24i25 37138

rm_zs 26 35139

13 14 : 2627 39140

|-13.2 |

YnpaeneHue
& /> nepemeLlLeHne ykasartess B1eso / Bnpaso
™ML nepemelleHmne yKasatens ssepx / BHU3
Enter 3anyck / ocTaHOBKa NPOBEPKM 3a3em/eHnA (A19 OCTaHOBKU yaep’KMBaTb KnasuLy)
Esc BbIXO/, B [/1aBHOE MEHI0
0 3anyck ocuunnorpada

Measure — Check — Levels (lposepka yposHeli cueHana)

B BepxHel Tabnuue npegnaraetca BblbpaTb TUN ycTaHOBKU (Array type), napameTpbl Spacing (D),
Level, mowHocTb reHepaTopa (Transmitter power [%]), pexxum BM (Induced polarization [ms]) u Homep
nepeBoro anektpoaa yctaHoBKku (Offset). B HuxHelt Tabauue oTobparxkaloTcs HOMepa COOTBETCTBYHOLLUX
yCTaHOBKe 3/1ekTpoaos A, M, N, B 1 pe3ysibTaTbl U3MepeHus: cpegHee apudmeTmyeckoe 3Ha4yeHne curHana
nog, Kpmusow BN (C, mB), curHan (U, mB) 1 pabounit Tok (I, mA). Ana 3anycka U3mepeHns HYKHO YCTaHOBUTb
Kypcop Ha KHonKy OK n HaxkaTb Enter.

Array type peole—dipole
Spacing <D> Ixh
Level S

Tranzmitter power [%] S0
Induced polarization [ms] : 60
Offzet S

A MM [6 [cmvl [Uimvl Jitmal |
2 65 o 5120 a4l 467 |

115

YnpaeneHue

™ML nepemelleHmne yKasatens ssepx / BHU3
Esc BbIXOZ, B NPeAblAyLLee MeHI0
0 3anyck ocuuanorpada

12.3 MeHio Data (AaHHbie)

Data — *.DOD / *.D1D / *.D2D (Mpocmomp ¢alinos 0aHHbix DOD / D1D / D2D)

/dat/did:

wa.d1d
wb.did

|- 13.4\/;

daiinbl DOD mcnonbaytotca ana pabotbl B pexxkume Instant , D1D — B pexkume Manual , D2D — B
pexnme Automatic. B 3TOM MeHIO cucTema MNPEeASIOKUT BblbpaTb dann AaHHbIX ANA NpocmoTpa. B



3aronioBKe Tabsmubl oTobparkaetca nyTb K MOKasaHHbIM ¢ainam. B cnyyae otcytctBua dainnos byaer
noKasaHo npeaynpexxgeHune “NO FILES”,nocne yero nponsonaéT Bbixoa, B rN1aBHOE MEHIO.

YnpaeneHue

VAN nepemeLleHue yKkasatens seepx / BHU3

& /> nepexoa K npeaplayuiei / cneaytoueit ctpaHuue cnucka ¢annos
Enter BbIOOP TEKYLLErO MYHKTA MEHIO

Esc BbIXOZ, B I/1TAaBHOE MEHIO

Data — *.DOD / *.D1D / *.D2D — <gpalin 0aHHbIx> ([Tpocmomp codepicumozo ¢alina OaHHbIX)

34ecb NPOUCXOAMT MPOCMOTP BblbpaHHOro ¢anna. CTPYKTypbl Tabsvu, TakMe Ke, Kak M npu
nsmepeHmn. Ons darinos D1D B N1eBOM HUMKHEM Yrly OTOOpPaAXKaloTCA CXeMbl U3MEPUTENbHbIX YCTaHOBOK,
MCNO/Ib30BaHHbIX NpU paboTte ¢ HUMK. CneBa OT MHAMKATOPA 3apAaaa 6aTapen NoKasaHa TeKyLwan cTpaHuMLa
Tabauupbl.

YnpaeneHue
N nepexoa K npeaplayliei / cneayouwein ctpaHuLe AaHHbIX
Esc BbIXOZ, B NpeablayLiee MeHto

12.4 MeHro Sequence (LLIa6s0oHbl)

Sequence — View (lpocmomp wabsoHos)

Yiew sequence

|- 12.5v)

B 3TOM MeHIO MOMHO BblOpaTb TMN wWabnoHa ana npocmotpa. S1D ucnonbayercs gna paboTbl B
pexxume Manual, a S2D — B pexkume Automatic. OnucaHune pexmmoB paboTbl annapaTypbl Haxo4uTCA B
pasgene “Pexcumsl pabomei”.

YnpaeneHue

™ML nepemelleHune yKasatens ssepx / BHU3
Enter BbIGOP TEKYLLLErOo MYHKTa MEHI0
Esc BbIXOJ, B F1aBHOE MEHI0

Sequence — View — S1D / S2D (lMpocmomp wabsaoHa S1D / S2D)

B neBom oKHe oTobparkeHbl AOCTYMHbIE A4/1A NPOocMoTpa ¢aibl, B 3aro/IOBKE OKHa MOKasaH NyTb K
HMM. B npaBom okHe (Sequence info) oTO6pakaloTCA OCHOBHblE XapPaKTEPUCTUKWU Tekyuero ¢daina. B
cnyyae oTcytcTBus ¢annos byaet nokasaHo npeaynpexkgeHne “NO FILES”, nocsie yero nponsongér Bbixosq,
B NpeAablayLiee MeHIo.



|/ 2eq/s24d: Sequence info
Measures 210
Arvay type schlumberger
wenner.s2d Sequence type ivoll along
dipole.s2d Spacing <A>  5.00m
Spacing<D> x4 3
Lavels L] 6
Level step 2 2
Start level 1 4
i 5 10
EEEEEEEEEEEEE
EHEEEEDEEEEEEE
25 29 EL
YnpaeneHue
/[\ / \l/ nepemeuleHne ykasatena BBer/ BHU3
< / - nepexog K npe,a,bl,a,yu.l,eﬁ / cne,u,ylou.l,eﬁ CTpaHMUe CNUCKa
Enter npocMoTp TeKkylero ¢aiina
Esc BbIXOA B npeabpigyuiee MmeHo

Sequence — View —S1D / S2D — <wabsoH S1D / S2D> (Mpocmomp wiabaoHa S1D / S2D)

®  [aB/2_ MN/2 A M N [
1 1.500 :0.500 1 1 2 3 4
2 2500 :0.833 2 2 3 4 S
3 3.500 1167 3 3 4 S 6
4 4.500 :1.500 4 4 S 6 7
S S.500 i1.833 S S 6 7 -]
& 6.500 2167 6 6 7 -] 9
7 7.500 2500 7 7 ] 9 10
= 5.500 2833 S ] 9 10 1
9 9 10 1 12
10 0 1 12 13
1 1 12 13 14
12 13 14 15
13 43 14 15 16
(=) (] g (3] g =] FAGE1OF1 _|(m®iz.aV] FAGE1OF & |[(WRi5.4V]

Tabnuua ana wabnoHa S1D (cneBa) cogepsKUT KONOHKU: HOMEP W3MEPUTE/IbHON YCTAaHOBKU B
wabnoHe (#), 2 KONOHKM C XapaKTEPHbIMU ANA AAHHOW YCTAaHOBKWU PaCCTOAHMAMM (M). B N€BOM HUMKHEM

yrny sKpaHa u3obparkeHa cxema ycTaHoBKW. CnpaBa OT MHAMKAaTOpa 3apaga baTapen noKasaHa TeKkyluas
CTPaHUUbI Tabnupl.

Tabnuua ana wabnoHa S2D (cnpaBa) cogepsKUT KOJIOHKU: HOMEpP W3MEPUTENIbHOM YCTaHOBKM B
wabnoHe, 4 KONOHKKN C HoOmepamu nuTaowmx (A, B) n nameputensHsix (M, N) anekTpogos. Eciv B KayecTse
Homepa Aans 3nekTpodoB B wmam N ycTaHoBNeH 3HaK “00”, MX KOMMYyTauUMA OCYLLECTBAAETCA 4yepes
COOTBETCTBYIOWME Pa3bémbl Ha naHenu npubopa (B~ M Ny-). CnpaBa OT MHAMKaTOpa 3apaga baTtapeu
MoKas3aHa TeKyLLas CTpaHuLbl Tabaumubl.

YnpasneHue
AN nepexoA K npeablaylien / cnefyouen ctpaHmue

Esc BbIXOA, B Mpeapblayliee MeHto

Sequence — Make (Co30aHue wabsoHa)

Make sequence

b 1)

(- 13.3 V)




B 3TOM MeHI0 MOXKHO BblibpaTb TUN co3gaBaemoro wabnoHa. S1D ucnonb3yetcs ans paboTbl B
pexxume Manual, a S2D — B pexxkume Automatic. OnucaHmne pexknmos paboTbl HaxoauTca B pasgene
“Pexcumsbl pabomol”.

YnpaeneHue

™ML nepemelleHmne yKasatens ssepx / BHU3
Enter BbIGOP TEKYLLLErO MYHKTa MEHI0
Esc BbIXOJ, B [1aBHOE MEHI0

Sequence — Make — S1D (Co3daHue wabaoHa S1D)

$10 sequence options
Arvay type
Increment type:
Spacing count i1

i

(- 13.3 V)

3To nepBbii M3 3KPAHOB C HACTpoMKamMu co3gaBaemoro wabnoHa S1D. Bce napameTpsl
YCTaHaB/IMBAOTCA NPU NOMOLLU LMKAMYECKOro nepekntoveHuna. na nepexoga B caegyrolLee MeHI0 HYXKHO
YCTaHOBUTb Kypcop Ha KHonKy OK n HaxKaTb Enter.

YnpaeneHue

AN nepemelleHmne ykasartens seepx / BHU3
&/ UMKAMYECKas yCTaHOBKaA 3HaYeHus
Esc BbIXOZ4 B Npeablayliee MeHo

Sequence — Make — S1D — OK (MpodonxceHue co30aHusa wabsaoHa S1D)

$10 sequence variables

Spacing #[Spacing _ [Increment JLevels Overlaps
1 I 2.00 5 =
2 ?2.00 ?2.00 S 2

ok _]

3TO BTOPON W3 3KPaAHOB C HacTpolikamu cosgasaemoro wWwabnoHa S1D. Bce napameTpsl
yCTaHaBAMBalOTCA Habopom Ha KnasmaType. YcTaHOBKa Kypcopa Ha KHonKy OK 1 HaxaTue Knasuwm Enter
npuBeaET K 3anpocy MMeHu cosgasaemoro ¢aiina (cm. Enter file name) n Bbixoay B rnaBHoe meHio. daiin

byaer coxpaHéH B KaTanore /seq/sld. Co3gaHHbIN WabnoH MOXKHO MOCMOTPETL B MeHIo Sequence — View —
S1D.

YnpasneHue

™M nepemelleHmMe yKasaTens no Tabavue no sepTnkaim

&/ nepemeLLeHne ykasartenn no Tabaunue no ropusoHTann / nepemelteHune Kypcopa Habopa

Enter YCTaHOBKa 3Ha4YeHus / NoATBep:KAeHNE U3MEHeHUI (He paboTaeT C He4oMyCTUMbIMM 3HAYEHMUAMM)
Esc BbIXOZ4 B Npeablaylee MeHo

0.9 Habop 3HaueHuU#n



Sequence — Make — S2D (Co30aHue wabaoHa S2D)

$2D sequence options
B < nner <alpha
Sequence typeisingle

Spacing <A> (5.00m

Spacing count i1

oK_]

- 1Z.6 Y

370 nepBblii U3 3KPAHOB C HACTPOMKaMK co3gaBaemoro wabnoHa S2D. YacTb napameTpos (Array type,
Sequence type, MN count) ycTaHaBaMBaeTcA MpW MOMOLIM LMKANYECKOTrO NepekaoveHus, a apyras
(Spacing <a>, First electrode) TpebyeT undposoro Habopa Ha KnasuaType. s nepexoda B cieaylolee
MEHIO HY}XHO YCTaHOBUTb Kypcop Ha KHonKy OK u HaxaTb Enter.

YnpaeneHue

™M nepemeLleHue yKasartesns Beepx / BHU3

&/ UMKAMYECKas YCTaHOBKa 3HadYeHus / nepemelleHne Kypcopa npu umdposom Habope

Enter YCTaHOBKa 3Ha4YeHus / NoATBepKAEHNE U3MEHEHUI (He paboTaeT ¢ He4oMyCTUMbIMM 3HAYEHUAMMN)
Esc BbIXOZ, B Npeablayliee MeHio

0..9 Habop 3HayeHul

Sequence — Make — 52D — OK (lMpodonxceHue co30aHus wabsaoHa S2D)

$2D0 sequence variables

Spacing #[Spacing <D>[Levels Level step[Start level
1 T 5 1 1
2 24 i5 1 1
3 3 XA 5 1 1
ok ]

- 1Z.6 Y

3TO BTOPOM M3 3KPAHOB C HACTPOMKamu cosgaBaemoro ¢anna wabsoHos S2D. Bce napameTpbl Ha

STOM 3KpaHe HabupaloTca Ha KnasuaTtype. [lnA nepexosa B ClefylOLLee MEHIO HYXKHO YCTaHOBUTb Kypcop
Ha KHonKy OK n HaxaTb Enter.

YnpaeneHue

™M nepemeLlleHune ykasatens no Tabaumue no BepTukanm

& /> nepemeLLeHne ykasartens no tabaunue no ropusoHTanm

Enter YCTaHOBKA 3Ha4YeHus / NoATBEPKAEHNE U3MEHEHWI (He paboTaeT ¢ He4oMNyCTUMbIMU 3HAYEHUAMM)
Esc BbIXOZ, B Npeablayliee MeHto

0..9 Habop 3HayeHul



Sequence — Make — 52D — OK — OK (dansHeliwee npodosaxceHue co30aHud wabsaoHa S2D)

Set available electrodes

i 5 10 15 20 24
-240:EEEEEEEAEEEEEEEAEEEEREEREE
458 EE]EBEEEE]EEEE]EEEE]EE]EEEEEE

- 1Z.6 Y

B gaHHOM MeHI0 npeanaraeTca BblbpaTb UCMONb3yeMble 31eKTpoAbl Ans cosgaBaemoro dairina S2D.
NHTepdelic No3BoiseT BKAKOYATb M OTKIOYATb KaK OTAe/IbHble 3/1eKTPoAbl, Tak U Kabenu. YcTaHOBKa
Kypcopa Ha KHonKy OK u HaxaTtue Knasuwu Enter npueeaér K 3anpocy MMeHu cosgaBaemoro ¢daina (cm.
Enter file name) n Bbixogy B rnasHoe meHi. ®alin 6yaet coxpaHéH B Katanore /seq/s2d. CosgaHHbIi
Wab/IoH MOXHO MOCMOTPETb B MeHio Sequence — View — S2D. Ecnv BMecTo BbIXxoga B [/1aBHOE MEHIO
BO3HUK/IO coobuleHne “Empty sequence. Please check S2D parameters” n npousolwio Bo3BpalleHne K
NCXOAHOMY MEHI0, 3TO O3HayYaeT, YTo 3aZaHHbIM HAaCTPOMKAM He COOTBETCTBYET HU oAHa U3MepUTebHan
yCTaHOBKa.

YnpaeneHue

™M nepemeLLeHne yKasaTtess no cxeme no BepTUKam
/> nepemelleHmne yKasaTens rno cxeme rno ropusoHTanm
Enter BKJ/IlOYEHME / OTK/IIOYEHWE 3/1eKTpoaa nnmn Kabens
Esc BbIXOA, B Npeapblayliee MeHto

12.5 MeHro System (CucmemHoe)

System — USB (CuHxpoHu3ayus npubopa ¢ kKomneromepom vyepe3 USB)

uUsB MODE

<

Please rostart to get access to main menuy

[ns cMHXpOHM3aLMKM HeobXxoauMMo coeanHuUTb NpmMbop ¢ KomnbioTepom npu nomowm USB—kKabena
(BX0AMUT B KOMMNAEKT annapaTypbl). BHyTpeHHsAA namaTb Nnpubopa pacno3Ha&Tca Kak BHELWHWUA HaKonuTeNb.
CTpyKTypa KaTanoroB BHYTPeHHeN namATM npubopa onucaHa B pasgene “Cmpykmypa Kamasnoz208
annapamypsi “CKAJIA 48”. Qnsa panbHelwel paboTbl ¢ npubopom TpebyeTtcs nepesarpyska (BbikaoyeHme
N BK/IIOYEHWNE).

12.6 BcnomozamesnbHbie MeHio
Enter file name (Beod umeHu ¢palina)
3To MeHI uchnonb3yeTca Ana Habopa MmeHu cosgaBaemoro daiina. [JocTynHbiIMM CUMMBONAMM

ABNAOTCA 26 BYKB NaTMHCKOro andaBuTa B HUXKHEM perncTpe M umopbl oT 0 go 9 BKAoUMTENbHO. Ecau
daiin c ykasaHHbIM MMEHeM CYLLECTBYET, CUCTEMA MPEAJ/IOXNT NepesanmcaTbh ero Ui BBECTU HOBOE UMS.



Enter file name
measur el .dOdI

YnpaeneHue
&/ nepemeLLeHne Kypcopa Baeso / BNpaso
Enter noaTsepKaeHUe nMmeHn panna
Esc BO3BpaT B NpeablayLiee MeHto
Delete yZAaneHve cumaona (paboTaeT TONbKO B KOHLLE CTPOKM)
0..9 LUMKANYECKOE NepeKtoYeHme 40NYCTUMMbIX CUMBOJIOB, MPUCYTCTBYHOLLMX Ha HAa*KMMaAeMOl KnasuLue
Are you sure you want to exit? ([TodmeepxodeHue 8bix00a)

Are you sure you want to oxit?

|-18.3V|

[aHHOe MeHl0 ucnosb3yeTca AN MOATBEPKAEHMA 3aBeplueHua paboTbl. B ciyyae oTpuuaHua
Npoun3oMAET BO3BpaT K paboTe. Mpu yTBEpANTENBLHOM OTBETE CUCTEMA NPEAJIOKMUT HAaNMCaTb KOMMEHTapUi
(cm. Comment) k daliny, paboTa c KOTOpbIM 3aBepLUAeTCA.

YnpaeneHue
& /> nepemelleHune Kypcopa Bieso / Bnpaso
Enter noaTeepaeHue sbibopa

Comment (KommeHnmaputi)

Comment
first profile, 48th clectrode not used I

[ REXST

Mcnonbsyetrca ana pnobaBneHMs KoMmeHTapua K dainam gaHHbIX. JOCTYMHbIMWM CUMBOSAMM
ABNAOTCA 26 6YKB aHMMIMCKOro andaBuTa B HUXKHEM perucTpe, npoben n undpbl ot 0 40 9 BKAOUUTENLHO.

YnpaeneHue (npodonxceHue Ha caedyroweli cmpaHuye)

&/ nepemeLLeHne Kypcopa Baeso / BNpaso
Enter COXpaHeHMEe KOMMEHTaPUA U BbIXOA, B IaBHOE MEHI0
Delete yAaneHve cumeona



0.9 UMKNINYECKOe nepekntvyeHne 4onyctmumbiX CUMBO10B, MPUCYTCTBYOWKUX Ha Ha*KMMaemMol Knasuiie
’ 3anATan

Set available electrodes (YcmaHosKa ucross3yemsix 31eKmpooos)

Set available electrodes

[ REXST

3TO MEHI0 MCMO/b3YETCA ANA BK/OYEHMA U OTK/OYEHUA 3/1EKTPOAOB U Kabenelr npu pabote B
pexume Automatic. MameputenbHble YCTaHOBKM, B COCTaB KOTOPbIX BXOAAT OTK/IOUYEHHbIE 3/1EKTPOoAbl,
6yayT nponyckatbcA B npouecce pabotbl. Mo ymonyaHUO ucronb3yoTca oba Kabena co Bcemw
anekTpogamn. M3ameHeHMAa COXPaHAIOTCA TOJIbKO Ha Bpems TeKyllelh paboTbl; Npu caeayloulein pabote B
pernme Automatic byayT BOCCTAaHOB/EHbI MapamMeTpbl N0 YMOYAHUIO, AaXKe ecan paboTa Beaértcs ¢ Tem
e pannom gaHHbIX.

YnpaeneHue

™ / N nepemelieHne ykasartesia no Cxeme no ropnsoHTanun
< / - nepemelieHne ykasaTtesia no cxeme no BepTtuKaiu
Enter BK/lOYeHUe / OTKNKOYEHWNE 3/1eKTpOo4a Unn Kabens
Esc COXpaHeHue N3MEHEHWI U BO3BpaT K pa60Te

Oscilloscope (Ocyunnozpaa)

13 mY
o L]
=1 o o
oo o
o
0mY
AVERAGE: 11.22 mV STD.DEV: 0.09 9% "- 13.4'\('

3TOT MHCTPYMEHT npeAHasHayeH AN NPOBEPKU YPOBHA LWyMa B MPUEMHON AMHMKU. 1A peKumos
paboTbl Instant 1 Manual NpuémHoI ANMHMEN ABNAETCA COBOKYNHOCTb pasbémoB M 1 N Ha naHenun npubopa,
a ana pexmnma Automatic M npoBepKM 3a3em/IeHUs, KPOMe TOro, COOTBETCTBYIOLLME KaHa/lbl KOMMYTaTopa.
Hanpumep, ecam yKasaTtesib B pexknme npoBepKMn 3a3emM/IeHMs YCTaHOB/EH B NMOJIOXKEHME C HOMEpPammn 5 1 6,
TO NPUEMHON NMHMEN aABAAlOTCA pasbémbl M, N Ha npubopHOW nNaHeAn W 3neKTpodbl 5 M 6
MHOTr03/1eKTPOAHOro Kabena. B sieBOM HUMMKHEM yray OTOBparKaloTcA CTaTUCTMYECKME XapaKTepUCTUKK
nsmepeHuii: cpeaHee 3HadyeHue (MB) M OTHOCUTENbHOE OTKNOHEeHMe (%). Pe3ynbTaT NnepBoro MamepeHun
NPMHMMAETCA 3a HYJIEBOI YPOBEHb W BbIYMTAETCA M3 CAEAYIOLLUX U3MEPEHMIA.

YnpasneHue
Enter BO3BpaT K paboTe (yaepXuBaTb Knasuuly)



Run to number (YcmaHosume ykazamersib Ha Homep)

Run to number|
235 _

[ REXSY

YT06bI NpU paboTe 6bICTPO yCTaHaBAMBATL YKa3aTe/lb TEKYLWErO U3MEPEHMA Ha HYXKHYI0 NO3nuMio,
MOXHO BBOAUTbL €€ HOMEpP B 3TOM OKHe. 3HauyeHus, BbIXxoAdAllMe 3a npeaenbl AONYCTUMbIX, 6yayT
NPMBOAUTLCA K TPAHUYHbBIM 3HAYEHUAM.

YnpaeneHue

Enter noatsepkaeHne Habopa

Esc oTMeHa

Delete yaaneHue nocneaHen umdpol
0..9 BBOJ, 4umMcna

Enter electrodes to remeasure ([ToemopHoe uamepeHue 0115 8bI60POYHbIX 3/1eKMpPooos)

Enter electrodes to remeasure
(.10 ]

|- 15.2v)

3To MeHI no3BoAsAeT B pexume Automatic NOBTOPHO caenaTb W3MEpPeHWUa ANA OT4EeNbHbIX
3N1EeKTPOAOB, HOMEpPA KOTOpbIX NpeanaraeTca MNepedynciuTb Yepes 3anatyto. llocsne Toro, Kak Bblibop
NOATBEPKAEH, YKa3aTelb TEKYLLEro U3MeEpPEHUA YCTaHOBUTCA HA MepPBbIi HOMEP, W CPasy *Ke 3anycTuTcA
nsmepeHve. Te M3MeEpPEHUs, B KOTOPbIX MEPEYUCTIEHHbIE 3/1EKTPOAbl HE MPUHMMALIOT y4yacTus, byayT
nponyckatbca. [pu 3aBeplweHMn npoueaypbl byaetr nokasaHo coobueHne “Remeasure of broken
electrodes completed”. Mpouecc MoOXHO NPUOCTAHOBUTL TaK }Ke, Kak 3TO NPOUCXOANT Npu 0bbl4HOM paboTe,
O/ZHaKO O/19 TOro, YTo6bl BePHYTLCA B 06bIYHbIN PEXKUM, HYXKHO CAeNaTb O4HO U3 ABYX:

— 3anycTuTb U3MeEpPEeHUe 1 A0 AaTbCA KOHLUA npoueaypbl.
— CHoBa BouTu B “Enter electrodes to remeasure” v, cTepeB Bce 3anncu, NoATBEPAUTL BBOA,

YnpaeneHue

Enter noatsepkaeHne Habopa

Esc OTMeHa

Delete yOaneHue nocnegHen undpsbi
0..9 BBOJ, UmMcna

, 3anATan



12.7 lMpedynpexcdeHusn

Yto6bl M36exaTb npo6neM, CBA3aHHbLIX C WCNOJIb30BaHMEM annapaTtypbl, HACTOATE/IbHO HeE
peKomeHAyeTCA:

— Ypanatb uam usameHATb ¢dainbl Katanora /etc. ECaM 3TO NPOM30LINO, MOXHO BOCCTAHOBWUTHL €ro
COAEPKUMOE U3 Pe3ePBHOIM KONMUM Ha KOMNAKT-gucke (cm. “Komnakrt-guck”).

— Wcnonb3osaTtb Ana MmeH $aitnoB CUMBObI, OT/IMUYHbIE OT 26 BYKB aHrAnMcKoro andasuTa (B tobom
pernctpe), cumsona noa4vépkmeaHua “ ” un umdp ot 0 A0 9 BKAOYUTENbHO. [pyrne CUMBObI,
BKAtOYasa npoben, He gonyckatotca. Uma ¢alina 6e3 pacluMpeHus A0MKHO COCTaBnATb He 6onee 8
CMMBOJIOB.

— 13. HA YTO C/IEQAYET OBPALLUATb BHUMAHMUE NPU PABOTE —

Mepes 3anyckom w3mepeHMa 06M3aTeNbHOM MNpPOLEeAypPOV ABAAETCA NPOBEpPKA 3a3emieHui
anekTponos. CneayeTt AOOUTLCA NNABHOTO M3MEHEHWUA BEANYMH COMPOTUBAEHWUA MPU Nepexose OT OfHOM
napbl 31€KTPOAOB K Apyroi. Hanpumep, ecnn nosyyeHbl conpotusnenns 0.254, 0.342, 0.988, 0.879, 0.396
KOM, HYXXHO nNOMbITaTbCA YMeHbWMUTb 3HavyeHuAa 0.988 un 0.879, xOTA OHM yAOBNETBOPAIOT MNPU3HAKY
XOpOLIEero 3a3eM/IEHUsA, KaK OMMCAaHO B COOTBETCTBYHOLLEM Pa3fesie MHCTPYKLUMN.

Ocoboe BHMMaHMe TpebyeTca, ecnm UCNONb3YIOTCA M3MEPUTESbHbIE YCTAHOBKU C YAANEHHBIMU HA
6eCKOHEeYHOCTb 3N1eKTpodamMK (Npsamas UnM obpaTHan TPEXINEKTPOoAHadA, AByXaneKTpogHasn). OTKAouuTe,
Hanpumep, 24-i 31eKTpod OT Kabens, BMECTO Hero noAKAuYMTe MNPOBOA YAANEHHOro 3/1eKTpoda W
nposepbTe Napy 31eKTpoaos 23-24 unun 24-25 (ecnm oHU 3a3emneHbl). Kputepuin xopollero 3asemaeHuns
TAKOW ’Ke, KaK M gNA 3NeKTpoaoB Ha Kabene. Ecan ncnonb3yeTca ABYX3/EKTPOLHAA YCTaHOBKA, CHayana
npoBepbTe YAANEHHbIN NUTAIOLWMNA, @ 3aTEM YAANEHHbBIN U3MEPUTENbHbIN.

Bo Bpema paboTbl cnegyet HabaoaaTb 33 NosydaembiMU AaHHbIMU. ECan 3HaueHMA ToKa | [mA]
OKasbiBaloTca meHee 1.0 MA, TOK B NuUTalowWeln LEenu OTCyTcTByeT. BepoaTHO, 3TO MOXeT bbiTb 06pbiBOM
NUTaloLWen ANMHUN. AHaNOMMYHO AR 3HaYeHUM HanpsaxkeHua U [mA], seanumHbl meHee 1.0 mB cumnTatotca
OTCYTCTBMEM BXOAHOIO CUrHana. TOK AOMKeH cocTaBnATb XoTa Obl 20 MA, a HanpaxeHue 10 mB ana
obecneyeHuns 3aBeJOMO KaueCTBEHHbIX AaHHbIX.

MPU3HAKOM KayeCTBEHHbIX [aHHbIX ABAAIOTCA Manble 3HayeHus (meHee 1.0 %) oTHOCUTENbHOIO
CTaHAapPTHOro oTKAoHeHMA Q [%]. 3HaueHMAa Ao 5.0 % TaKKe cuMTaloTCa NpUeMIEMbIMU. ECn Ke BeNUYNHBI
Q cuctematmyeckun coctaenatot 10.0 % u 6onee, cneayeT NPOBEPUTb 3HAYEHUA TOKA M HaNPSAMKEHMA Ha
npeamMmeT NpasaonoAobHOCTM, a TaK¥Ke OCTaHOBUTb U3MEPEHUS U U3YUUTb BAUAHME HACTPOEK M3MepeHUs
(MOWHOCTL MCTOYHMKA, MMHUMaNbHOE U MaKCUMaNbHOE UYMCAO HAKOMAEHWI) Ha Mnojsyvyaemble AaHHble.
MomMHUTE, YTO AN OAHOrO HaKOM/IEHUA OTHOCUTENbHOE CTaHAAPTHOE OTK/AOHEeHMe He onpedenieHo, T. e. B
KoJsioHKe Q [%] byaeT 3anMcaHo Hy/IeBOE 3HAUYEHMe.

Tak)Ke Hesnb3sA 3abbiBaTb 0 bOaTapee. PaspskeHHas OaTapea He TOJIbKO SBAAETCA MNPUUYNHOMN
H6paKoBaHHbIX AaHHbIX, HO MOXET U NoBpPeAnTb NPMBOop NPU AANTENbHOM MCNOAb30BaHMU. He ncnonb3ayiite
baTtapeto, ecnn eé 3apag ynan HuxKe 11.5 B. YTobbl obecneuntb gnutenbHyto paboty 6e3 nogsapaaxu
aKKYMyNATOpa, WCMNOMb3yiTe akKymynatop 6onblioin émKoctn (60 Ay un 6onee). OT BHYTpPEHHero
aKKymynsaTopa paboTaTb He peKomMeHayeTcs BBUAY Hebonblon EmMKocTn (7 A-u).

MomHuTEe: yem 6osbllee 3HAYEHME MOLLHOCTM WMCTOYHMKA BbICTABNEHO B MEHI0 HACcTpPoek
M3MepeHun, Tem bbicTpee ByaeT pacxoAoBaTbCA 3apsag akKymynatopa. BenmuunHbl Toka | [mA] 6onee 700
MA n/unmn HanpaxeHma 6onee 5000 mMB ABAAIOTCA MOBOAOM CHU3UTb MOLLHOCTb MCTOYHUKA.



— 14. METO/AbI U CPEAICTBA KOHTPOJ1A1 UCITbITAHUI —

HacTtoawmit pasgen ycrtaHaBAMBAeT MeToAbl M CPeacTBa NEPUOANYECKOro KOHTPOAS anmnapaTypbl
“CKANTA 48", Haxopswenca B I3KCNAyaTauuuM, HA XpaHEeHUM WU pemoHTe. [epuoanyYHOCTb KOHTPOAA
YyCTaHaBAMBAETCA MpennpuUATUEM, MCMONb3YIOLWMM annapaTypy, ¢ y4ETOM YCIOBUMN U MHTEHCUBHOCTM eé
3KcnayaTauuMm, HO He perke O4HOro pasa B rog,.

14.1 Ycnoeus KOHMPOAA U N0020MOBKA K HeMy
Mpw BbINOJHEHMM KOHTPOA A0/XKHbI COON04ATLCA CNeayoLLMe YCAOBUA:
— TemnepaTypa oKpy:Katowero Bosayxa 293 £+ 5K (20 £ 5 °C).
— OTHOCUTEeNbHaA BAAXKHOCTb Bo3ayxa 65 + 15 %.
— aTmocdepHoe gaBeHne oKkpyXatolero Bosayxa 100 + 4 KH/m?2.
— Hanps)XeHue BHYTPEeHHEro akkymynatopa He meHee 12.5 B.
Mepes npoueaypolt KOHTPOASA BbIMNOAHAETCA BHEWHWA OCMOTP npubopa, npuM  KOTOpOm
YCTaHaB/MBAETCA COOTBETCTBME KOMMJIEKTHOCTU, MaPKUMPOBKU, AedeKToB MOKpbITMM npubopa M ero
COCTaBHbIX YacTel, NPU HAMYMM KOTOPbIX HE MOXKET BbiTb AOMNYyLLEHO NpUMeHeHMe npubopa 1 T. 4. MNepes

BbINOJIHEHWEM NPOBEPKM NPUBOP [OMKEH BbITb NPOrpeT B TedeHne 10 MUHYT.

14.2 BoinosnHeHue KOHMpona

BbINONIHEHWE KOHTPO/IS1 OCYLLLECTBSETCA NPY NOMOLLM YCTPOMCTB ABYX TMNoB Y-1 un Y-2:

M N
15 Bt 1B7 15 Bt
AL 1 "1 -
—
Ri=1KOm R2=10 Om Ri=1KOm

Cxema Y-1



<|x|g|l<|c|d|lv|n|v|(Z2|[Z2|r|x|-|T|O(n|m|O|[O|w]|>

v [N|<[x|Z|<|[c|Hd|v|n|o|(Z2|2|r|(x|-|T(®d|m|m|O|O0|wm]|>

A
N [N
A

2548
R;= 1 KOm, 1 Br

Cxema Y-2

Y-1 B COOTBETCTBMM C MapPKMPOBKAMM Pa3sbEMOB MOAK/OYAETCA K pasbémam “A”, “B”, “M”, “N”.
Mpubop BKAIOYAETCA, NEPeBOANUTCA B pPexUM paboTbl “Instant [OD]” (“Start” — “Start” — “Instant [0D]”). B
3TOM peXKMMe BbINMOHAITCA U3MEPEHUS SNEKTPUYECKOTO COMPOTUB/IEHNS R, C HAacTpPOMKaMn U3MEpPEHUHA,
YKa3aHHbIMM B Tabauue:

Standard Minimum | Maximum Induced Transmitter
deviation [%] | stacking | stacking | polarization [ms] power [%]

1 3 3 disabled 1

1 3 3 disabled 5

1 3 3 disabled 10
1 3 3 disabled 14
1 3 3 disabled 19
1 3 3 disabled 24
1 3 3 disabled 29
1 3 3 disabled 33

MonyyeHHble B pe3y/nbTaTe W3MEPEHUI 3HaAYEHWUA COMPOTUBIEHUIMN [OONKHbI COOTBETCTBOBaTb
HOMWHA/IbHbIM 3HAYEHUAM C Y4ETOM A0NYCKOB pe3nctopoB Y-1. Mpubop BbikntoyaeTcs, Y-1 oTKAOYaeTcs oT
pa3beEMOB.



Y-2 B COOTBETCTBMM C MAPKMPOBKAMW Pa3bEMOB MOAK/AOYaeTcA K pasbémam “1-24” wn “25-48”.
Mpubop BKAKOYAETCA, NEPEBOAUTCA B PEXUM NPOBEPKU COMPOTUBEHUI 3a3emneHns (“Start” — “Check” —
“Resistance”) u 3anycKaeTtcs.

MonyyeHHble B pe3y/ibTaTe W3MEPEHWUI 3HaYEeHWUA COMPOTUBIEHUIN [ONKHbI COOTBETCTBOBaTb
HOMMHaJ/IbHbIM 3HAaYEHUAM C Y4ETOM A0MNYCKOB pe3ncTtopoB Y-2. MNpurbop BbikatovaeTca, Y-2 oTKAo4YaeTcs ot
pa3beEMOB.

— 15. ObPATHAA CBA3b —

O 3ameyeHHbIX OLINMBKaAX U HECOOTBETCTBMAX B MHCTPYKLMM NO SKCMNAyaTaumm, B paboTe annapaTypbl
“CKAJA 48" n nporpammbl SibER TOOLS, a Tak»Ke BOMNPOCHI, NpeanoXKeHUs, NoKeNaHUA U OT3bIBbl NPOCUM
coobuwatb no agpecy:

SKALA.SUPPORT @ GMAIL.COM

KomaHgaa pa3pabotunkos annapatypbl “CKAJSIA 48”



— 16. NACIOPT —

Annapatypa “CKAJIA 48” paspa6oTaHa 8 MHCTUTYTE HE®TEFA30BOM MEO/IOTUU U TEOPU3UKM
CUBUPCKOITO OTAENEHMA POCCUACKOM AKALEMWUWU HAYK MM. A. A. TPOPUMYKA (Poccus,
r. HoBocmbupck). dksemnnap annapatypbl usrotosneH OO0 “KoHcTpykTopckoe Blopo dnekTpometpun”.
AnnapaTypa COOTBETCTBYET TEXHUYECKMM YC/I0BMSAM WM MpU3HAHA roOAHOW ANA sKcnayaTauuu. Mpubop He
COAEPKNUT AParoLeHHbIX MeTa/0B.

CepwuiiHbliA Homep npubopa

[aTa BbinycKa

Mpedcmasumens OO0 “KoHcmpykmopckoe bropo Inekmpomempuu”:

®. 1. 0.

[ata

Mognucek

Mpedcmasumens npodasya:

®. 1. 0.

[ata

Moanuce




