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NPEAUCNOBUE

MccnepgoBaHMA  MarHeTMama OKE3aHCKOro AHa Cbirpanu
WMCKMKYUTENBHYID pPONb B MOABNEHUM M PAcnpOCTpaHeHuwn
naen HOBOW rnobanbHOM TeKTOHMKW. OTKPBITUE NNaHeTapHOW
CACTEMbI OKE3HCKWX [MHEAHbIX MarHWTHBIX aHOManuh ABK-
nocb, 6e3ycnoBHO, BblAAWMUMCA AOCTMXKEHWEM OKEaHONoruu
WecTUAECATLIX MOAOB, KOTOPOe O0Ka3ano OrpOMHOE BIMAHWE
Ha opMupoBaHwe npeacTasneHud o6 o06pa3oBaHuM NUTO-
cthepHbIX NAUT M UX KPYNHOMAcWTabHbIX MNepemMeLLeHuAXx.
B HacToAuWlee BpeMA NWHEWHbIE MarHWTHbIE aHOManuu okea-
HOB ABMNAKTCA OCHOBOW ANA BCEX HEOMOBMNMCTCKWUX PEKOH-
CTPYKUMA W  YTOYHEHWA MarHUTOXPOHONOrMYECKMX LUKan
ME3030A W KaWHO30A. MayveHwe KOHGMrypauum, aHWM3oTpo-
nMKU U aCUMMETPUM MArHUTHbIX aHOManui NO3BONAET pelaThb
BaXKHYI0 Npobnemy reoaMHaMmuKu — OnpeaenATs HanpaBneHue
CpeAHeA HamMarHW4eHHOCTW B MCCNeayemMOM pauoHe, 4TO Aaer
CBEAEHUA O ABWKEHWW NUTOCGEpPHbLIX NAMT B HE3aBUCUMOM
cucTeMe KOOpAWHaET.

Takum 0o6pa3om, reoMarHuWTHble MCCNEAOBaHWA B OKeaHe
npeactasnAlT cobon pazgen MOpPCKOW reodmsvMKun, BKNK-
YalWKWA pAL NepcrneKTUBHLIX Hay4HbIX HanpaeneHwih. B ceow
ovepeab pPa3BMTME 3TUX HanpaBfeHWH OCHOBAHO Ha NEepeaoBbIX
annapaTtypHo-MeToaMyecKkux pa3paborkax, NO3BONAKWMX C
BbICOKOW TOYHOCTbK) M3MEPATb HANpRXEHHOCTb TeOMarHuT-
HOro NONA B OKeaHe, BbIAENATbL M ycMNuBaTe cnabbie aHoMa-
nuK, BeicTpo u 3hdeKTUBHO pewaTth pa3zHoob6pa3Hbie 3a4aun
KOMNWYECTBEHHOW MHTEpNpeTaunu.

Bknan coseTckux reouavKoB B W3y4YeHWE aHOManbHoOro
MarHMTHOro NONA OKeaHOB W pa3paboTKy METOAOB ero aHa-
nu3a Becbma 3HaumTeneH. B crateAx HacToAwero cbopHuka
PaccMOTpeHbl KOHKPEeTHble pe3ynbTaTbl, AOCTUIHYTble COBET-
CKWUMW UCCNeAOBaTeNAMWM B PasBUTUM CPeACTB W MeTOAO0B
M3YYEHWA MArHUTHOrO NONA OKEaHOB, aHanu3a WM reonoru-
YECKOW WHTEPNperauMm MarHWTHbIX aHoManui C No3vumi
KOHUENUMA TeKTOHUKK nutoctepHsiXx nnut. BonbwuWHCTBO
aBTOPOB RBNAKTCA COTpyAHWKamMu WMHCTUTYTa OKeaHONoruu
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vwm. MN.N. Wupwosa AH CCCP, kotopbiMu B TeveHWe nocnea-
HUX NATHAAUATW NeT BbINONHEH 3HavynTenbHbii 06beM reomar-
HUTHBIX WCCNEAOBAHWA B OTKPLITOM OKeaHe. Bo MHorux
cnyYyaAx MOPCKaA MarHWTHaA cbemka u obpaboTka nony-
YEHHbIX MaTepuanoB NPOBOAMNAUCL B TBOPYECKOM COAPYMECT-
Be C COTPYAHMKAMKU APYrvX HayyHbix opraHusaumn (MHCTUTYyT
tusvkn 3emnu AH CCCP, MockoBckuiA rocyaapCTBeHHbIW
yHuBepcuteT um. M.B. Nomonocosa, NenuHrpaackoe otaene-

Hie W3MWPAH), craTeM KOTOpbIX Takxe npeacTaBleHsl
B cbopHuKe.

CBopHuk cocTouMT u3 paByx u4acteid. [lepBywo ero 4acte
COCTaBNAKT CTaTbW, NOCBALLEHHbIE HOBEWLIMM AOCTHIKEHUAM
B pa3paboTkax MarHMTOMeTpWYecKOW annaparypsbl, GyHaa-
MeHTanbHbIM nNpobnemam KONUYECTBEHHOW WHTEpnpeTauuun
aHOManun MarHMTHOrO NONA OKeaHa U MeTOoAaM WX OnepaTwuB-
HOW o06pabotku. Cropa ke BKKYEHbI CTaTbM O METOAMKE
NaneoMarHWTHOrO aWanu3a AaHHbIX MOPCKOW KOMNOHEHTHOM
MarHUTHOW CBEMKMW, O MarHWTHbIX CBOWCTBax 6a3anbToB
OKEaHCKOro fHa, a Tak)xe O CBA3WM NPUPOAbI NWHEAHbLIX Mar-
HUTHbIX aHOManui ¢ rNyBUHHLIMKA NPOLECCaMM Ha KOHCTPYK-
TUBHBIX rpaHuuax nutocdepHsix NnuT. Bropyto vacte c6opHu-
Ka COCTaBNAKT CTaTbM, pacCMaTpuBaloWmne MeTOAUKY MreoMcTo-
PU4ECKOro aHanuia MarHWTHbIX aHOManui ¥ PeKOHCTPYKUWK
nonoxeHuA nnuT B CesepHon ATnanTuke, CeBepHom [lepoBu-
TOoM 1 Tuxom okeanax. Mo 3TMM OKeaHaMm COBETCKWMMW WcCne-
pAosatenAmMu cobpaH ObBWwWpHbLIA ¢ MaTeprwan 06 aHOManuAX
reoMarHUTHOro NonA.

Kak MOMXHO BuaeTb, TemaTMKa CTaTeld OXBaTbiBAET NOMTH
BCE OCHOBHblE HanpasfeHWA reoMarHeTM3IMa OKEeaHCKOoro
aHa. MoatoMy MOXHO HAAeATHLCA, YTO NyBNMKauMA AaHHOro
cB6OpHMKA OKaXXETCA MONE3HOW W NPUBNEYET HOBbIX WCCNeao-
BaTenel K PEWeHU 3aga4y 0QHOr0 M3 CaMbliX YBNeKaTenbHbiX
pPasfenos TEKTOHUKKM NUTOCGEPHbIX NAWT — reonorM4ecKon
M NaneomarHUTHOM PpaclWwWpPOBKE MarHUTHbIX aHOManui
oKeaHa.



YAK 551.46.08
WU.U. Bennes
MOPCKAA MATHUTOMETPUYECKARA ANMAPATYPA

MarHuTOMeTpUA ABNAETCA OAHWUM M3 OCHOBHLIX METOAOB, NPUMEHAEMBIX
npu MopcKux reocusnyeckmx mccnegoBanHuAx. Hambonbliee pacnpocTpaHeHune
NpU MOPCKMX MEOMarHWTHBIX UCCNEAO0BAHMAX MNONYYMNWU MOAYNbHbIE U3Mepe-
HWA, KOTOPbIE MCNONb3YKTCA ANA reonorMyecKoro KapTMpoBaHWA, onpeaene-
HWMA BO3pacTa AHAa OKeaHa, rNybuHbI NOrpyXeHWA KpucTannuyeckoro dyHaa-
MeHTa, y4YeTa Bapuauuwi BeKOBOro xoaa v T.n. B ropazao meHbwem ob6beme
BbINONHAKTCA KOMMOHEHTHLIE WUCCNEeAOBaHWA, 4YTO CBA3aHO C TPYAHOCTAMM
W3MEPEHWA KOMMNOHEHT reoMarHMTHOro NONA ¢ ABMXYyLWerocA obvekra. Kom-
NOHEHTHbIE M3MEpeHMA MO3BONAKT M3y4aTb pacnpefeneHne Ha aKBaTopuu
OKeaHa rnNasHOro MarHWTHOro nonA 3eMnu 1 ero W3MeHeHMA W MOTYT UCNOMb-
30BaTbCA ANA PeLeHMA NaneoMarHWTHbIX 334ay, a Takke ANA uenein reomar-
HUTHOW HaBWrauuu.

ToYHOCTE MOPCKWUX T[EOMarHWTHbIX WCCNeAOBaHWA B CMMLHOW CTEneHu
3aBWCMUT OT TOr0, HaCKONbKO Y4TE€HblI BapMauWMv reoMarHMTHOro NonNA, ocobeH-
HO 3TO CYLWECTBEHHO ANA BbICOKWX WWpOT. [NA 3anucyd BapvauWin Mcnons-
3YKTCA MOPCKWE MarHMTOBaprMauMOHHbIe CTaHUMK.

TpyAHOCTH, CBA3aHHbLIE C YYETOM Bapvauuid MarHMTHOro MONA, MOryT
6bITe yCTpaHeHbl NpPW rpagveHTOMeTpuYeckKux uccneposaHuAx. OaHako 3ToT
METO4 €lle HEe Hawen WWPOKOro pacnpocTpaHeHWA B MNpPakTUKE MOPCKMX
reomMarHUTHbIX UCCNeaoBaHuiM. ‘

B 3aBMcMMOCTK OT uenu U3mMepeHWd ANA NPOBEAEHUA MOPCKUX MarHUTHbIX
CLEMOK NPWMEHAETCA CReAyloWwan MarHMTOMeTpudeckan annapatypa: 1) mar-
HATOMETpPbI, NPeAHa3HavyeHHble ANA U3MEepPeHWA MOAYNA BEKTOpa reomMarHuT-
HOW MHAYKUWK; 2) KOMNOHEHTHble MarHMTOMeTpbl; 3) rpPagvMeHTOMETPbI;
4) MOpCKMWe MarHUTOBapWauWMOHHbIe CTaHuuu; 5) mMarHuTometpsl AnA ray6o-
KOBOAHbIX U3MEPEHWA.

MOAYINbHBLIE MATHUTOMETPBI

,Elnn n3MepeHUMA MOAYNA BeKTOpa FEOMEFHVITHOE""I MHAYKUMKM B OCHOBHOM
WCNONbL3YHTCA NPOTOHHbLIE U KBAHTOBbIE MarHUTOMET Db,

BbicOKaA TOYHOCTL aBCONKOTHLIX M OTHOCUTENbHbLIX M3MEPEHWA M He3aBu-
CMMOCTb NOKa3aHWWA OT OPUEHTUPCBKW AATYMKA AeNatT NPOTOHHbIE MarHu-
TOoMeTpsl Haubonee yaoOGHBIMW ANA MOPCKUX FEOMarHWTHbIX UCCNeA0BaHWM.
BonbwuHcTBO paHee pa3paboTaHHbIX MOPCKUX MPOTOHHbLIX MarHUTOMETPOB
6b1N0 BLINOMHEHO B €AWHUYHLIX IK3EMNNAPAX B BUAE MAKETOB WNW OMNbITHbIX
o6pa3zuos. WMcknwueHwe COCTaBNAKT NUWbL MakeTbl MarHutometrpa MMNM-4,
KOTOpbI BbiNyckancA Hebonswumu cepuAmn [Hoesiw u ap., 1974]. MNep-
BbiM CEPUAHBIM MOPCKWM MPOTOHHLIM MarHUTOMETPOM ABNAETCA MOJAENb
AMM-3. Nocne 3toro 6ein0 pa3paboTaHO ewe HeCKONLKO MOAENewW MarHuTo-
METPOB, ONUCaHWe KOTOPbIX NPUBOANTCA HUXE.



ABTOMATMYECKMA NPOTOHHBIA Marwutomerp AMM-3 (puc. 1) paspabotau
Mopckum ruapodmanueckum uxctutytom AH YCCP [Hoesiw u ap., 1974].
KOHCTPYKTWBHO NpuBOP BbINONHEM B Buae croikv pasmepom 720X 430X
X 400 MM 1 umeeT maccy okono 50 kr. B ctonke pazMelueHbl: BNOK NMUTaHWA,
sacToTomep 43-32, mMarHUTOMETpuueckuii Gnok, Tunoeoir peructpatop H-349
v 6nok 3nexkTpoHWku. FoHAONa w3rotoeneHa m3 nonwatuneHa. Ee rabapuTsbi:
Hapy>Hbli auameTtp 135 mm, anuua 350 mm. Macca rowponsl 8 Kr. [aTtumk
TOpOWAankHbIA, ABYXCEKLMOHHLIA. BHyTpeHHAA vyacTs rongonsl, rae pacnono-
KEH [aTYMK, 3aNMBAETCA - KepocuHom. [uanazon wamepennin ot 20000 po
100000 HTn nepekpsiBaeTcA nepexmoyatenem Ha 42 nonoxeHwA. IHCTpyMeH-
vanbHaA To4HOCTe +1 WTn. Buabl perwcrpaumn: BusyanoHas (umdposan),
ananoroBaA B macwTabe 1 unu 10 HTA/MM Ha auarpamMmHOW NEHTE WWPUHOW
100 mm 1 undpoBan Ha neponeHTe B ABOWYHO-AECATUYHOM KOAE C WCNOMb-
3oBaHuem nepepoparopa MNITY-1. B npubope obecnieved aBTOMAaTHHECKHI WitKN
paboTsl yepe3 2,4, 10, 20 n 60 c.

A3pOoMOpPCKON NpPOTOHHbIAW MarHutomerp AMMM-1 (puc. 2) paspaboTaH
Bo BHWWreodmsmkm Munucrepctea reonoruu CCCP [Benaes u ap., 1976].
MarHMTOMETp COCTOMT M3 3NEKTPOHHOIrO M3MepuTensHoro 6noka, aHanoroso-
ro perucrtpatopa, Gnoka nuraHwA, 6noka ynpaBneHnA nepdopaTopoM, ABYX
roHgon (AanA uamepenuit ¢ camoneta u cyaHa) v nepdopatopa M1-80. Topow-
AanbHbIA AaTYUK NOMELWAeTCA BO BHYTPEHHEN YacTu rOHA0NbI, KOTOPaA 3anu-
BaeTcA paboyMM BewlecTBOM — KepocuHom. [wanazoH wamepenma ot 20000
no 100000 HTn, makcumanbHaA 4yscTeuTensHocTe 0,625 HTn. WHcTpymeH-
TanbHaA TOYHOCTH M3mepeHuid 1 HWTn. Buabl perucraumn: aHanorosas —
Ha 160-mm AunarpammHoi neHTe B macwrabe 1, 2, 4 n 16 HTn/MM, Bu3yans-
HaA M unchpoBan — B 4BOMYHOM KOAE COOTBETCTBEHHO Ha #abno v nepdoneHTe.
YnpasneHue MarHATOMETpOM aBTOMaTu¥eckoe ¢ uuknamu 0,6; 2,3; 9.4;
18,8 ¢, py4yHoe (OT KHONKMW) W OT perucTpatopa, MMEKLWEero cBOK CXeMy yn-
pasneHuA. MuTaHne npubopa ocyllecTenAeTcA oT GopTtoBoi cetn (27 B) wnu
cetv nepemeHHoro toka (220 B, 50 lNu). CpeaHAA notpe6nAeMan MOWHOCTb
oT ceTu nepemeHHoro toka 250 Brt. Macca marHutomeTpa 6e3 6yKcMpoBOM-
Horo ka6enA 50 kr.

Mopckon  6Gyxkcupyembiidh  marHutomerp  MBM-1  paspa6Gotan B8 UKB
HMNOpyareodpuavka [Musotos w ap., 1979]. B cocrae npubopa BXOAAT:
CTOWMKa, COCTOAWAEA W3 uamepuTenbHoro 6noka, 6noka nutaHWA M Bnoka
CONPAMEHUA; [ABYXKaHanbHbIW peructpupytowmnini npubop NKC4-005; nepdo-
paTop NeHTOoYHbIN yYHutuunpoBarHelid MI1Y-1; 3abopTHOe ycTpPOWCTBO, COCTOR-
Uiee M3 KOopnyca roHAO0MbLI C MarHMTONYBCTBUTENbHBLIM AneMeHTOM (AaTyMKoOM)
M BykcupoBovHoro kabenm tuna KHI 2x2,5. B atom marHuTomeTpe ucnons-
30BaH 6eckapKacHbI TOpoWMAansHbld aatuvk., OH ycTaHaBnMBaeTCA BO BHYT-
PEHHEM 4acTW rOHAONLI, KOTOPaA 3anoNHAETCA Pabo4YMM BeLLeCTBOM: OKTaHOM
vwnu BeHamHom. B roHpone MmeeTcA pe3vHOBbLIW KOMMNEHCATOP, BbiPaBHWBAK-
WKiA nNepenan AaBNeHWA Ha rnybuHe. Macca roHaonsi 23 kr. [AunanasoH uame-
penuA marHutomerpa ot 20 000 go 100 000 HTh, mMakcMManeHaA 4ysBCTBM-
TensHocTe 0,1 HTn, CpeaHAA KBagpaTM4ecKaa MOrpewHocTe WM3MEpPEeHWH He
npesbiwaer £0,5 HTn (npn umknax wamependnA 10, 30 n 60 c) v £ 1HTH
(NpW umkne uamepeHwA 2 c), CMCTeMaTUYECKAA MOMPELUHOCTb M3MEPEHWUA
3 HTh.

MarHuToMeTp umeeT cneaylowne pexxuMbl paboTei: aBTOMAaTUYECKWW C
unknamu unamepenvmna 2, 10, 30 n 60 c, aBTomaTu4yecKuin c ynpaBneHnem ot
nepugepuiHeix cuctem cbopa M 06paboTKK MHDOPMauMKU, PYYHOW NyCK K
CaMOKOHTpONnb. PeructpauvA Npou3BOAMTCA HA MHAWMKATOpHOM Tabno B Ha-
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Puc. 1. Marwuromerp ANM-3
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HOTecnax, Ha AMarpaMMHOA NeHTe ABYXKaHaNnbHOrO perucrpaTtopa B aHano-
roeoi hopme (ogHospemeHHO B AByx macwTtabax: 100 u 1000 HTn Ha wka-
ny), Ha neHte nepgopatopa B BWAE NATMPA3PRAHOrO YWcna B MeXAyHapoa-
HOM TenerpacdHom koae M2. BnexTponuTaHue MarHUTOMETpa OCYLUECTBNA-
eTcA OT ceTu nepemeHHoro Toka (220 B, 50 wnu 400 lu), notpe6nAeman
MowHocTe He 6Gonee 420 Br. Macca marHutomerpa 6e3 6yKCHMpPOBOYHOro
xabena 110 kr.

Maruutomerp MMIM-2 pazpabotan 8 HMO Oxmopreo [Yrnos v ap., 1977].
OH cocTtouT M3 3neKTpoHHoro 6Hnoka (vactotomep 43-35), aHanorosoro
peructpatopa (camonuwyuwmin moct KCM-2) v roHaone! ¢ aatymkom (puc. 3) .
lonpona — creknonnacTMKoBaA Tpyba ¢ TUTaHOBbIM KabenbHbIM BBOAOM
U UMNUMHAPWYECKWMM [AATYMKOM Ha KoHue. [lnuHa roHponsl 2 M, HapyXHblIA
avametp Tpy6bl 55 mm, gatumka — 90 mm. Macca roHaonel ¢ gatuukom 12 kr,
OwanasoH uamepenrua ot 20000 go 70000 wTn, wyscteutensHocts 0,1 HT A,
Buabl peructpauunn: aHanoroean — Ha 160-Mm auvarpamMMHOA NeHTe B MacwTa-
6ax 20, 200 n 2000 HTn Ha wKany, BU3yanLHaA (wWecTupaspaaHoe Tabno)
1 uugpoBan — Ha nepdonente. Llukn uamepenna 10 c. Macca marHuTomertpa
6e3 6ykcvpoBoyHoro kabenmn u nepcpopatopa 57 kr. MNoTpebnAeMan MOWHOCTL
OT ceTu nepeMmeHHoro Toka (220 B, 50 'u) 190 Br.

B 1978 r. 6einu npoBeaeHsl ucnbiTahuA MMM -2 B marHuTHOW oBcepBato-
puv. B kavectBe 6asoBoro npubopa wucnonb3oBancA MarHutometrp M-32.
WcneiTaHmA nokaszanu, wto mariutometp MMIM-2 umeeT cuctematuueckyo
norpewHocTs *2 HTn, cpeaHAA KBaapaTMYEeCKaA MOrpewHoCTb, BbIYUCNEHHARA
no cepuu uamepeHun, coctaemna £ 0,2 HT n.

Mopcko#n npotoHHbin mariutomerp MIMM-5 (puc. 4) paspaBotan B NHCTK-
TyTe okeaHonorm AH CCCP [Benmes, 1979]. OH no3BonAeT nony4aTb pesyne-
TaThl HENOCPEACTBEHHO B HaHoTecnax. B npu6ope npumeHeHa aneKTpPOHHaA
CXeMa BKMOMEHWA MNONAPU3AUMM, YMHOXKWUTENb MNOCTPOEH MO CXeme yrnpasnA-
eMOro reHepatopa ¢ o6paTHOW cBA3b U KO3hHUUMEHTOM YMHOXKEHUA, pas-
HbIM 512. CMHXPOHHOE BKAKOYEHME NONAPM3ALMK NO3BONUNO NONYYUTE MAKCH-
MansHoe 6sicTpodeicTere 1 nam/c npu yyBeTBuTensHocti 0,1 HT A,

Maket maruutometpa MIMM-5 cocTouT U3 OHAOMBI € MarHUTOYYBCTBUTENS-
HbIM 6GNOKOM (AaTYMKOM), 3neKTpPOHHOro 6NoOKa WM aHanoroBOro perucrpa-
Topa. [nanasoH u3amepennAa ot 20000 ao 70000 HTn. YyscTsuTensHOCTH
marHuTometpa 0,1 HTN, cpegHAA KBajApaTMYeCKaA MOTPeWwHOCTs M3MEepeHWA
He 6onee £1 WTn. Unknel M3MepeHWA: aBTOMaTUYeckuin ¢ nepuoaom 1, 3, 6,
20 1 60 c; pyuyHoin (OT KHONKMK) W OT BHewHero 3anycka. Perucrpauuna noka-
3aHui Bu3yanbHaA (6 gexaa) v aHanoroeaa B macwTtabax 1,2 un 10 HT n/aen.;
MMeeTCA BbIXO[ B cucTeMy cBopa reouanyeckon MHOpMaUMK U ANA 3anNncK
Ha nepconeHTy. MNoTpebnAeMan MOLWHOCTL OT CeTH NepemeHHoro Toka (220 B,
50 Mu) 250 Bt. Macca npu6opa 6e3 6ykcupoBouHoro kabena 40 kr.

HapaBHe ¢ NPOTOHHLIMM MarHWUTOMETPaMW LUMPOKOE MNPUMEHEHWe ANA
MOPCKMUX reoMar HUTHLIX MCCNeAOBaHWA HAaLWNW U OTEYECTBEHHbLIE KBaHTOBLIR
MarHuTomeTpsl. OCHOBHLIMM UX LOCTOMHCTBAMM MO CPaBHEHMIO C MPOTOHHBIMM
MarHUTOMeTpamMW ABMAKOTCA HanWyne HENpepLIBHOTO CWrHana v ero Gonbluve
amnaMTyaa M ¥acToTta. JTO NO3BONAET MNONy4YaTb BbICOKOE ObICTpoaevcTBue
(RO NECATKOB M3MepeHW B CEKYHAY) W YyBCTBUTENLHOCTL (A0 COThIX Aonen
HTNn un ebiwe) . OaHaKo KBaHTOBbIE MarHWTOMeTpsl 06NafaldT HECKONMbKUMMU
CYLLECTBEHHLIMW HEAOCTaTKaMKU, KOTOpble B CUNLHOW CTeneHn 3aTpyAHAT
UX NPUMEHEHWE Ha MOPe; K HUM OTHOCUTCA Halu4YMe TaK HasbiBaembix ''mMepT-
BbIX 30H’’, NPMBOAALLMX K OTCYTCTBMIO CUrHana Ha HeKOTOPbIX Kypcax, a Tak-
e OPUEeHTALLMOHHOW 3aBMCUMOCTM, AOCTUratoLLen BenuyuHbl 2—10 HT .
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P u c. 4. Maruutometp MNM5

PazpaboTKOM W BbINYCKOM OTEYECTBEHHOW MOpPCKOWM KBaHTOBOW MarHuTo-
MeTpuyeckoi annapatypbl 3aHumaetcA CKB dwuanveckoro npubopocTpoeHUA
AH CCCP. HauaB ¢ paspaboTku marHutometpos Tuna BTM, CKB ®MN AH CCCP
B pansHerdwem pa3pabortano mardHutometpsl Tuna KM. OcHosoi npubopos
3TOM cepuM RBNAETCA KBAHTOBbLIM reHepaTop C OMNTUMYECKOW OpPHEHTaUMENn
atomMoB ue3nA. KBaHTOBbLIW reHepaTop BbINONHEH MO CXeMe C NepeKpecTHOW
06paTHOI CBA3bIO C ABYMA AYeMKaMu nornouieHuAa. Huxke npusBeaeHo onuca-
Hue marHutomernos cepun KM.
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Tabnuua 1

3apy6enHsle MOPCKME NPOTOHHBIE MArHUTOMETPSBI

MorpewwocTe
Dupma-usrorto- Yyecreutens- | Unukn namepe- -
BUTENL Manank HOCTb, HT N HURA, C UINaparmm;
HTn
""Bapuan'’ M-50 1,0 3-30 30
(CWwA) V4937 10 2-300 1.0
V-75 - 0.1 3-60 10,5
" xmoHuKe" PMM-7116 0,2 6—60 -
" DxnomeT- G-801 0,25 3,6—60 +0.5
purc” (CWA) 0,5 3-60 o
G-801/803 0,5 35;6 +0,5
1,0 3
"BappuHaxkep”’ OM-104 0.5 2 £0,5
(Kanana) 1,0 1-80
SM-123 1.0 *1,0
DM-123 (0,5) 2c—99 MuH (£0,5)
“NMuttemop” Elsec type 1,0 1-60
5191

KeaHToBbiit mariutomerp KM-2 [KpacuneHukos u ap., 1975] koHcTpyk-
TUBHO BbINONHeH B Buae AByx BNOKoOB: 4actoToMepa u 6/10Ka BbIBOAHOTO
YCTPONCTBA, @ TaKXKe roOHAONbI, B KOTOPOW pa3mellaeTcA KBaHTOBbIA reHepa-
TOp, COCTOAWMIA M3 ONTUYECKOr0 U 3NeKTPOHHOro 6nokos. [lnA aHanoroBo#n
3anucM MOryT MCNOMb30BaThCA caMonuuiywue noteHuuometpsr Tuna MC-1,
KCMN w ap., a anA undposoi peructpaumm — nepgopatopsl MM-80, MJ1-150 v
TenerpachbHbi annapat CTA-M676.

[unana3oH uamepeHua marHurometpa ot 15000 go 100000 HT n, yyscTBM-
TensHOCTe 1 HTN. ABConoTHaR NOrpewHOCTs M3MepeHnid cocTaenAeT £ 3 HTn
B8 auwanasoHne nonA ot 30000 ao 60000 HTn, £+5—7 WTn B AvanasoHax oOT
15000 no 30000 v ot 60000 ao 70000 HTn u = 10—15 HTN B ananasoHe
ot 70000 go 100000 HTn. AMnnutyaa marHutHoi aesuaumn 10 HTn. Uukns!
usmepenuna: 0,3; 1; 2; 10 n 60 c. Perucrtpauvna nokasaHuin npubopa Busyans-
HaA, aHanoroBan (AByxmacwTabHan) v uudpoBaA B MexAyHapOAHOM Tene-
rpadHoMm koge M2. lMortpe6nAemaR MOLUHOCTL OT CETH MEPEMEHHOroO TOKa
(220 B, 50 ) 75 BT. Macca maruutomertpa (aByx 6noxoe v roHgonsi) 42 kr.

KeauToBeein mardutomerp KM-2M | KpacuneHukoB u ap., 1975] o6napaer
TeMMn e xapaktepucTukamu, 410 U KM-2, HO B HEM peanu30BaHbl PEXWUMbI
u3MepeHmniA c paspewarowen cnocobHoctero 0,1 v 0,01 HTn npu BpeMenn
usmeperuAa 3 u 30 c cootsercTBeHHO. lNpuUmeHeHa Tak)Ke HOBAA 3NEMEHT-
HaA 6a3za (cepua 217), obnaparowan 6onee BeICOKMMKU napameTpamu. Boico-
KaA cTeneHb YyHUMMKAUMW MNO3BONWNE NPUMeEHWTh BbIBOAHOE YCTPOWCTBO
mardutometpa KM-2ZM B coyetaHuu co Bcemu marHwtomerpamu cepum KM
paspaborkn CKB @I AH CCCP.

KeaHTogblit Mariutomerp KM-2Y [MaruuTHbie npu6opel, 1978] sHauuTtens-
HO OTNWMuYaeTCA OT Npeaslaywux moaenei. Boinu nameHeHbl NOYTU BCE Y3nbi
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HwuanasoH name- Macca maruuto- | MNMoTtpe6nreman
penuia, 103 HTn Bua perucrpaunn MeTpa, Kr MouiHoCTh, BT
| | |
25-85 BusyansHan, ananorosan - -
20-100 BuayaneHan, aHanorogan, R -
undposan
20-100 BuayaneHan, ananorosan 61 250
(aByxmacwtabHan), yngposan
25-75 BuayansHan, aHanorosan, 85 50
uucpoean
20-100 BuayansHan, aHanorosan
(aByxmacwTabHan) , undposan s e
20-100 Bu3ayaneHan, aHanorosan,
uwndposan 54 aoe
20-100 To e 32 300
20-100 ¥ 24
24-72 " = -

MarHMToMeTpa, BKIIQYaA 3NeKTPUYECKUE CXEeMbl WM KOHCTpyKuun 6nokos
W roHaonsi. Bmecto aByx bnokoB (vactoTomepa v 6noka BeiBopgos) B KM-2Y
MMeeTCA NUWb OAvWH bnok, rabaputel Kotoporo 480x 160x 480 mm, a macca
19 kr. BHeceHbl M3MEHEHWA B KOHCTPYKUMIO faTymiKa, KOTOpaA MNO3BONAET
MEeHATL MONOXKEHWE AaTyMKa, 4to obbiMHO BbiBaeT Heobxoaumo npu pabote
B 3KBaTOpPWanbHbIX LWWPOTax. 3HAYMTeNbLHO pacluMpeH AvanasoH UWKIOB W3-
mepeHuin. Maruutomerp KM-2Y BbinyckaeTcA B YeTbipex BapvaHTax, KOTOpbie
o6ecneynBaloT NpUMeHeHWe ero B YCNOBMAX Ha3eMHOW, MOPCKOW W a3pomar-
HWTHON CBEMOK, a TaK)Xe B CTAaUMOHApPHbIX YCNOBWMAX MarHWTHOW obcepBaTo-
pun. [uHamuueckunit avanasoH uamepeHun 15000—100000 HTn. OcHoBHaR
NOrpeLHocTb M3MepeHwii: 8 avanasore 15000—30000 HTn He Gonee £ 5HTn,
8 auana3zoHe 30000—70000 HTn He Gonee + 3HTN. lonoNHUTENbHAR NOrpPeLU-
HOCTb M3MEpPeHUi, CBA3aHHAA C W3MEHEHWEM OpPMEHTAL MM AaTYMKA OTHOCKUTESb-
HO HanpaeBneHWA W3MepAEMOro NofA, U NOrpewHocTs, 0BycnoBNeHHaA BWA-
HUeM TemnepaTypbl B npegenax pabounx ycnoBuiA 3Kcnnyataunu, He NpeBbl-
waet 5 HTn., Buas: perncrpaumu: Bu3yanbHaA, aHanoroBaA — Ha camonuuiy-
wux notenunometpax MC1 unn KCN-4 v undposan — Ha nepdopatope MI1-150
n TenerpacHom annapate CTA-M676. B npubope umeetcr 6 umknos nsmepe-
Huit: 50, 5 n 1 nam/c u 1 namepenve B 2, 20 n 60 c. Npu aTom ueHa oTcyera
cooTBetcTBeHHO paeHa 10; 1; 1; 0,1; 0,01 u 1 HTn. Murtanme npubopa ocy-
WeCTBNAETCA OT ceTv nepemerHoro Toka (220 B, 50 Mu) wnu OT ucTOYHMKa
NOCTOAHHOro ToKa Hanprxeumem 27 B. Mortpe6nAeman mowHOCTe He HGonee
65 Brt. Monpona marHuTOMeTpa wumeeT chnepyrowme rabaputel:  auvameTp
150 mm, anuna 1360 mm, macca 25 kr.

3a py6exxom ANA MOPCKWX FEOMar HUTHbIX M3MEPEHUW B OCHOBHOM npume-
HAKOTCA NPOTOHHBLIE MarHuToMeTpbl. K HacToAlemy Bpemenn B CLIA, AHrnum,
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®PI, AnoHnW 1 apyrux cTpaHax paspaboTaHo 6oMblOe KONUYECTBO MOPCKUX
NPOTOHHBIX MarHuTomeTpos [Hood, 1975, 1976]. B 3tux npubopax, Kak
NPaBuno, WMCNOMb3yeTcA 3NeKTPOHHO-CYETHbIM METO4 W3MEPEHMA 4acTOTkl C
BblAa4yen pe3ynbLTaToB W3MepeHWW B HaHoTecnax, NpuyemM npepycmatpuBaeTcA
BO3MOXHOCTL 06paboTKKN AaHHbLIX HA 3NEKTPOHHO-BbIYMCAUTENbHBIX MaLLIMHAX.
AHanorosan 3anuce 6OMbLUER YacTbio AByXxmacwTabHana. Bonblwoe pacnpocTpa-
HEHWE nonyYvunv yHWBepcalbHbleé MAarHWTOMETpPbI, NpeAHa3HavYeHHble ANA pas-
NUYHBIX BMAOB CHEMOK. B Tabn. 1 npusBeaeHsl TEXHUMECKME XapaKTepHCTUKM
Hambonee pacrnpoCTpaHeHHbIX B HACTOALLEe BPeMA 3apyBeXHbIX MOPCKUX
NPOTOHHbLIX MarHUTOMETPOB.

MopcKWe KBaHTOBbIE MarHUTOMETPbI 3a pybHexom npuMeHHw! peaxo.
Kak npaBuno, oHu 06nNafaldT BbICOKOW YYBCTBUTENBHOCTLIO, AOXOAAWEN A0
0,01 HTn. B HeKOTOpbIX MarHUTOMETPax MMEeTCA OpPWEHTUPYIOLLEE YCTPOWN-
CTBO ANA WM3MEHEHWA OPMEeHTauWW AaTYMKa NpU WM3MEHEHUM Kypca cyaHa.

KOMNOHEHTHbLIE MOPCKWUE MATHUTOMETPbI

OnA uaMepeHUA KOMMNOHEHT reoMarHUTHOrO NONA Ha BOAHOW NOBEPXHOCTH
B HacToAWee BPeMA B OCHOBHOM MWCNONb3YHTCA (EppO30HAOBLIE W
KBaHTOBble MarHUTOMETPbI.

MpumeHeHno eppO30OHAOBLIX [AaTYMKOB [ANA WM3MEpPeHWA KOMMC!'SHT
cnocobeTByeT CBOMCTBEHHAA MM OpPMEHTaUMOHHAA 3aBUCMMOCTE MEXAY Hanpas-
neHWem BeKTOpa W3MEPAEMOro NONA WM NPOAONbHOWK OCbK AATYMKA, OTHOCH-
TeNnbHaA nNer KOCTb OCYWeECTBNEHWA OpUEHTAUMW AaTyMKa NO HY>XXHOMY Hanpas-
NeHuo, ManaA macca M rabapuTbl AaTYMKAE, a TaKXKe NPOCTOTA ero KOHCTPYK-
unm. OaHako nokaszaHuA (eppO30HAOBbLIX MarHUTOMETPOB ABAAKTCA OTHO-
CUTENBHBIMW, K TOMY e OHW 06NnafarnT HeAOCTaTOMHOW CTaBUNbHOCTLIO HYMb-
nyHKTAa.

HeobxoanMoOCTs NpU KOMMEHCAUWMOHHbIX M3MepeHWAX cTabunu3auumu mar-
HUTOYYBCTBUTENLHOrO 3NEMEHTa WNKU BCNOMOraTensHOW KOMEYHOW CUCTEMBI
no 3agaHHOMY HanpaBfieHW ABMABTCA OAHOW M3 OCHOBHbLIX TPYAHOCTEW 3TOrO
BMAa u3MepeHuit B mMope. [OnA cTabunusauMm NPUMEHAOTCA pasnuyHble
METOAbLI, Cpeau KOTOpbIX HavbBonsllee pacnpocTpaHeHWe NONyYMnu MaAT-
HAKOBaA cTabMNusauMA C WCNONb30OBaHMEM KapaaHOoBa noaseca WM rMpo-
cTabunusaumA.

CknoHenne D B 3Tux npubopax OnpeaenAeTcA NOCPEACTBOM W3MEpPEHMA
yrna mexay reorpagu4yecKuM MEPUAWMEHOM, ONpeaenAemMbiM MO AaHHbLIM
rupoKomMnaca MAM No acTpoHabnioAeHUAM, W MarHWTHbBIM MepUWAWaHOM, On-
peAenAemMbIM MO OPUEHTUPYIOWEMY AaTYMKY deppo3oHaa.

C 1953 r. 8 CCCP pa3paboTaHO HeCKONbKO TUMNOB MOPCKWUX KOMMOHEHT-
HbIX MarHWTOMETpPOB, KOTOpbie BbiIM BbINONHEHbI B OCHOBHOM B BUOe mMake-
TOB W W3roTOBNEHbl B EAMHMYHLIX 3KaemnnApax. K HUM OTHOCATCA: MarHu-
tometrp HUM3M-2 ana uamepenua Z cocrasnaowein [Adanacses v ap., 1960];
TPEXKOMMOHEHTHBIA MarHUTOMETP ANA uamepeHuA H, Z wu D, pazpaboTaHHbIA
ANA HemarHutHoro cyaHa ‘3apA’’ [Weanos, 1966]; 6ykcupyembiin Z-mMarHu-
Tometp [Maesckuit u ap., 1965]; ABYXKOMNOHEHTHLIN ByKCHPYEMBbIA MarHu-
tomeTp [MBanoe u ap., 1968]; TPexKOMNOHEHTHLIA MOPCKOW MarHUTOMETp
[KapHaywenko, 1968] .

Bo Bcex 3atux npubopax vcnons3osaHsl heppo30HAOBbLIe AATYMKK, @ OCHOB-
HOE UX OTNMYMEe 3aKNH4aeTcA B MeToaax CTaﬁMJ'lVBaLlHH NONOXEeHWA patymika.

B nBYyX- M TPEXKOMMNOHEHTHbIX MarHUTOMETpax MCNONb3YHTCA TPW B3awUM-
HONEDNEeHAWMKYNAPHbLIX AATYMKAE, OAWH M3 KOTOPLIX CNYXWUT ANA OPUEHTauWKn
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BCEWA CUCTEMbI BAONb MarHUTHOrO MepuavaHa, ABa APYruxX — ANA W3MEpPeHWUA
H- n Z-cocTaBnAlWwmMX.

MorpewHocTb U3MEPEHNA KOMMNOHEHT 3TUMKU NpuBopamu no H- u Z- coctas-
nawwum 6Geina 8 npeaenax 50—100 WTn, ano D 0,5—1°.

B Coserckom Coto3e OCHOBHOW 06bEM MOPCKMX KOMMNOHEHTHbIX M3mepe-
HWIA NPOV3BEAEH HA HEMAarHMTHOM cyaHe "'3apa’’, koTopeim ¢ 1953 r. npoiige-
Ho nopAagka 620000 nor. KM c HenpepbiBHOWK 3anNWUCbI0 BEPTUKANLHOW W ropu-
30HTaNbHOW COCTaBNAKWMX, MAarHUTHOMO CKNOHEHUA U MOAYNA NOMHOroO BeK-
TOpa reoMarHuTHoro nonAa [MeaHoe v ap., 1978]. [OnA wamepenuA H u Z He-
NpepsIBHO NO X0AY CyAHa MCMNONb30BancA TPEXKOMMOHEHTHbIA MarHMTOMETP,
a ANA AMCKPETHbIX M3MEpPeHMA — ABOWHOM Komnac. MarHuTHOe CKNOHeHue
OnpeaenAnocs C MOMOLULID BW3yasbHbIX OMpeAeneHnit MarHMTHOro neneHra
CBETUNA B OTAENbHbLIX TOMKAX C M3BECTHbIMW KOOPAMHATAMMW WU CPaBHEHWA ero
C WCTUHHBIM neneHrom. OTHOCMTENbHbLIE W3MEPEHWA MarHUTHOrO CKOHEHWA
3aNuCLIBANUCL KAaK Pa3HOCTb MEXAY MCTMHHBIM MU MarHMTHBIM KYpPCOM CYAHa.
[OnA nonyvYeHMA MCTMHHOrO Kypca WMcnonb3oBancA. rupokomnac “'Kypc-4',
MarHWUTHOTO Kypca— BHayane AMCTaHUMOHHbLIN MarHWTHbIM KOMMac, 3aTem
OPUEHTUPYHOLWLWIA KaHan TPeXKOMMNOHEHTHOrO MarHUTOMeTpa.

MonHaA HaNpAXEHHOCTb reoMarHMTHOro MONA WM3MEPANack C NOMOLLbIO
NPOTOHHOrO MarHMTOMeTpa.

MorpewHocTs U3MepeHud aneMeHTOB reomardHuTHoro nonA Ha HUC "3apr’’,
BbINONHEHHLIX B pasHoe BpemA, coctaeuna: £0,6°no D, £60 HTn noT,
+100 HTh no H—Z. B cBA3u c nepexogom B 1968 r. Ha ue3meBbId MarHuTo-
MeTp TOYHOCTb onpeaeneHuA H u Z noesicunace o 60 HTn.

B 1967 r. 8 IO N3BMWPAH n CKB ©N AH CCCP paspa6oTaH abcontoTHbIN
MOPCKOW KOMMOHEHTHbIA MarHUTOMETP, B KOTOPOM NPUMEHEH Le3WeBbli
CaMOreHepupyowmin aaTinK T-marHutomeTpa. [laTuMK MarHWTOMeTpa BmecTe
C KOMMEHCUMPYIOWWMMKM KONbUaMKM YCTAaHOBNEH Ha LUTOKE WPOBEPTUKENM
[Anekcees, 1972]. 3toT MarHuTomeTp 6win yctaHosned Ha HWC ""3apa”
W MCNONb30BancA ANA onpepeneHWA 6asvcHOW NuHWKM deppo3oHaoBOro Z-
MarHuMTomMeTpa.

B 1973 r. B N0 U3MWPAH pa3pabotaH MakeT H=MarHutomMerpa, MCNOJb-
3YIOWMA NPUHUMN KOCBEHHOW cTabunuaauum patumka [Kypwin v ap., 1974].
Mpu ncneiTaHum atoro npubopa 8 banTuickom Mope cpeaHAR KBaapaTWyec-
KaA NorpewHocTs n3MepeHUA H-COCTaBNAIOLENA He npeBsiwana £26 HTn.

OcHOBHOW oOpraHu3auuven, 3aHWMalOLWencA pa3paboTKOW OTevYecTBEHHbIX
MOPCKWX KOMMOHEHTHbIX MarHutometpoB, ABnAeTtcA CKE @M AH CCCP,
rae 8 1970 r. 6610 paspaboTaH KOMNOHEHTHbIA MarHuTomeTp MKM gna uame-
PEHUA MOAYNA NONHOrO BEKTOpa reOMarHUWTHOrO NONA M ero COCTaBNAKLWMX
HwnZ [poponkeHuem 3TOW pa3paboTKu ABUNOCL cospaHue B 1973 r. HoBOW
MOogdenM KoMnoHeHTHoro marHutometpa KM-3 [KpacunsHukos v ap., 1975].

B 3tMx mMarHuTOMeTpax AaTYMK yCTaHaBNWBAEETCA B LEHTPe KONeYyHOW cucTe-
Mbl, OPMEHTMPOBAHHOW M cTabunuinposaHHon no sBeptukanu. Konewnan cucre-
Ma npeactasnAeT cobor MU3MMECKMIA MAATHWK, NOABELEHHbLIA Ha ABOWHOM
KapaaHoBoMm nopsece. Yepe3 KONe4YHyH cUMCTEMY NPONyCcKaeTcA TOK, CO3Aat0-
WMt OONONHMTENLHOE NONe B AaTyMKe MarHutomertpa. MamepeHuA 3tumu
npubopamun OCyLWECTBNAKTCA ABYMA MeTOAaMK: AOINONHEHWA U KOMMEHCaUWM,
" B komnnexkt marvutometrpa KM-3 Bx0oaAT aBa 6noka (M3mepuTensHbIN
M KOMMEHCauuu) W roHAONa C KBaHTOBbIM TeHepaTopoM, COCTOALLMM M3
ONTUYECKOrO U 3NeKTPOHHOro 6noIZ0B.

[AnA aHanoroBoW perucTpauMyM MOryT WMCNONb30BaTbCA TUMNOBLIE CaMO-
nuwywwme noteHumometpbl Tuna KCM wnu KCMNMN. Uwudposar peructpauma
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Tabnuua 2

OTeveCTBENNBIE MOPCKHE KOMNOHENTHBIE MaTHHITOMETPbI

XapakTepucrtuka MKM KM-3
WNamepAemMble KOMNGHEHTBI MarHuT- ToHE T.H 2
Horo nonA 3eMnu
DOuHamuyeckuin auanaszon, HTnno T 20 000-70 000 2000070000
no H Npu uamepeHnn METOAOM 20 000—40 000 10 000—40 000
KOMMNEHCauuu ‘
no Z Npu n3mepeHny MeToAOM A0- 20 000—70 000 20000—70 000
NonHeHuA
MNMorpewHoCTs U3MepeHnin B CTaumno-
HapHBIX YCNOBUAX, HTN
no T He 6onee £ 5 He 6onee *5
.no Hwd He 6onee £ 30 He 6onee £20
TOYHOCTH HICTUPOBKU CUCTEMBI KO- He xyxe 1-2 He xyxe 1-2
ney B HaNpPaBneHMnM MCTUHHOW Bep-
TUKAnNM, Yrn. MUH
Mepuon u3mepeHun, ¢ 2,5, 10, 30, 60 0,5; 1; 15; 30, 60
Mopor YyBCTBUTENBHOCTKH, HTN 1,0 1,0
MNotpebnAeman mMowHocTs, BT 160 105
Macca 6yKkcupyeMon roHaonsi, Kr 90 55

OTCYTCTBYET, 4TO 3aTpyAHAeT aBToMatu3auumio obpabotku. Bbina cpenaHa
nonNbITKa 4acTu4HO asTomatuauposate KM-3, anA vero pa3paboraH cneunpo-
4eccop, B KOTOPOM NPOM3BOAATCA BbldncnewnA H u Z npu metoge aononHe-
HWA, @ NPU METOAE KOMNEHCAUWM, NOMWMO BbI4MCNEHWA COCTABNAKOWLWX, aBTO-
MaTUYeCKW BbipabaTbiBAETCA TOK, NPOMYCKaeMbIA 4Yepe3 KOMEYHYH CUCTEMY,
NPOMOPUNOHANbHLIA BENMYMHE BepTMKanbHOW cocTasnAwwen Z [MpoxopeHKo,
1975]. OpHako 3ToT Creunpoueccop He Halwen NPUMEHEHWA M3-33 CNOXKHOCTK
paboTbl ¢ HUM. OH BbiN BbINONHEH B OAHOM 3K3EMMNNAPE W NPUMEHANCA COB-
MecTHO € marHutomerpom KM-3 nuwe 8 58-m pence HUC "Butasp’ (cm.
HacT. cbopHuk, crateio Wpeinpgepa v ap.) .

OcHOBHBIE TEXHMYECKWE XapakTepucTuku marHutometpoe MKM u KM-3
npeactaeneds! B Tabn. 2. Kak BugHo u3 1abnuubi, AMana3oH M3MEpPEHUA y HUX
oavH 1 TOT e, Ho B KM-3 ymMeHsweHa NorpewHocTs uaMeperdnii no Hun Z go
20 HTn, yBenuueHo BeicTpopeitcTBue paboTbl NpuBopa M yMeHblueHa macca
roHAoN.I.

FeOMarHuTHble WM3IMEPEHWMA KOMMNOHEHT C MCNONL30BAHWEM MdrHUTOMET-
poB KM-3 6binv BeinonHeHel 8 58-m peiice HUC ""ButAae’’ 8 MHannckom okea-
He (1976 r.), na Banxane (1977 r.) » 8 144 MOpcKoh reodusnueckon aKkene-
avumnmn NP3 AH CCCP 8 ueHTpansHon Yactv ATnadTuyeckoro okeana (1978r.) .
MorpewHocTs uamepennin coctasuna: 10—20 WTn no 7, 20-70 wTn no
Z uH.

QOcHoBHbIM  HegocTatkom MarHutomerpa KM-3 ABRAETCR OTCYTCTBUE
uMpOBOA PErvCTPaumMmn, YTO B 3HAYMTENLHOW CTeNeHu 3aTpyAHAET 06paboTKy
NONYYEHHbIX Pe3ynbTaToOB, a TAKKE BO3MOMHOCTE Pa3blOCTUPOBKW KONEeYHOW
CUCTEMb), KOTOpan NpuBOAMT K BONbWWM NOrPewHocTAM 8 W3MEpeHWAX,
B HOBOW MOAENU KOMMOHEHTHOr0 MarHMTOMeTpa 3Th HeAOCTaTKu Bbinun yute-
Hbl. MaKeT AaHHOro marHuTomMeTpa ucnbiTbiBancA B 21-m peice HUC “Amur-
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pu MeHpgenees’’ B Tuxom okeaHe (1978 r.). OBwui 06BeM KOMNOHEHTHBIX
vnamepenui cocrasun okono 8000 mune [Benres v ap., 1980] .

W3 3apybBexkHbIX MOPCKWMX KOMMOHEHTHbIX MarHUTOMETPOB MW3BECTHO
HECKONLKO pa3paboTok, BeinonHeHHsix B TAP, ®PI 1 AnoHuu. B HUX nenons-
3ylTcA heppo30HAOBLIE AATYMKKM C MAATHWKOBLIMW KapAaaHOBbIMM Noase-
camu. M3rotoBneHbl OHU B eAMHUYHLIX 3K3eMNNApax. ITO CBA3aHO C TEM, YTO
OCHOBHOW 06bEM KOMMOHEHTHbIX M3MepeHMA B OKeaHax 3a pybexom Beinon-
HAeTcA ¢ camoneTtoB. B 1953 r. 8 CWA 6binv HavyaTbl a3pOMarHUTHbIE CbeM KM
no npoekTy "‘MarHuT’’, 1 K HacTOALWEMY BpPEMeHW BbINONHEHO 3HAYMTEeNbHOe
KONWYeCTBO MapwpyToB B Tuxom, MHAMWCKOM M ATNaHTMYECKOM OKeaHax.
OcobeHHo rycTa ceTh HabnoAEHWH B ceBEPHOW 4YacTy ATNaHTUYECKOro OKeaHa.

M3MepeHUA nNpOM3BOAATCA B OCHOBHOM TPEXKOMMNOHEHTHbIMM  MarHu-
TOMETpamu,

FPAOUEHTOMETPbI

N3amepexne rpagueHTOB reOMarHMUTHOrO NONA AaeT BO3MOMXHOCTL NOMYYaThL
AONONHUTENBHYHD HHCbUpMaLI.HIO ANA WHTEepnpeTaunn reoMarHUTHbIX AaHHbLIX.
Hanbonewunin MHTepec npeacTaBnRET BePTUMKAaNbHbIA rPagueHT recMarHUTHOro
NONA, HO ero TPYAHO MW3MEPWUTb Ha ABWXKYLWEMCA CYAHEe, ¥ NO3TOMY
Gonbluee PpacnpoOCTpaHeHWE MONYYMNO W3IMEepeHWe rpapueHTa BAONL ABM-
XeHWA cyaHa.

Ha6nopeHWA, BbINONHEHHLIE C TPaAWEHTOMETPOM, cBOBOAHbI OT Bapuauuii
reoMarHMTHOrO NOMA, 4TO NO3BONAET OBHapYXMBaTb cnabbie aHOManuW gaxe
B BbICOKMX LUMPOTax, rae amnnuTyabl Bapuauuid senuku. Boibop Hynesoro
YPOBHA ANA aHOManbHbIX 3HAaYeHWA rpaaveHTa, 4acTo HeoBXxoauMmblA npu
KONW4YECTBEHHOW WHTepnpeTaunun, OnpeaenAeTCA NO CMeHe 3HaKa rpaavedTa,
onpeneneHne e ypoBHA aHOManui AT npeAcTaBNAET 3HAYUTENBHYK TPYA-
HOCTb.

OaHako u3MepeHWe FpagvMEHTOBR MMeeT MNPeUMYLWECTBO Nepea CheMKOWM
AT, NV KOrpa MarHUTOBOIMYLWAWMUA 06BEKT HAXOAUTCA HA HeBONBLIOM
PaccTOAHWK OT ypoBHA HabBnwopeHuid. Mpu 6onswom yaanenmun 6onee wndop-
MaTMBHOW cTaHoBWUTCA cbkemika AT. [Moatomy npu MaMepeHMAX Ha MOpe Lene-
coobpasHo wucnonb3oBaHWe MarHUTOMETPOB-TPagMEHTOMETPOB. YacTo Takme
npubopek! HaseiBaOT AnddepeHunansHbIMU MarHUTOMETpaMu.

MepBbie NONbLITKW WM3IMEPEHWUA TPAAWEHTOE Ha MOpe OCYLWECTBNANUCL B
BUAe 3KCNepyMMeHTOB ANA WCCneaoBaHWA sapnaunﬁ reoMarHWTHOro nonA,
WHAYUUPOBAHHOrO ABWXEHUEM MOPCKUX BONH Ha menkosopse. (pouasogu-
NUCb Tak>Ke U3MEpPeHWA TPaAMEHTOB C NOMOWbLI0 ABYX KBaHTOBbIX MarHWTO-
meTpoB Tuna KM-2. OaHaKo TOYHOCTE M YYBCTBWTENBLHOCTb 3TUX NpuUBOpoE
HeAOCTaTO4YHbI ANA TaKOro pOAa U3MEPEHUI.

[OnA rpagueHTOMeTpUYECKMX W3MEPEHMH MOryT MWCNONb30BaThCA Kak
KBaHTOBbIE, TaK W NPOTOHHble AaTyMkK. lNepBbie 06napnaldT BLICOKOM YyBCT-
BUTENLHOCTLIO, HO UMEKT 3HAYUTENbHYH OPWEHTAUMOHHYH 3aBUCMMOCTL, YTO
3aTPYAHAET WX MpUMeHeHwe B ABWxeHmw. BTopbie oBnapawdT BLICOKOWR cTa-
6MNBHOCTLIO M TOYHOCTBHO M3MEPEHMWIA, HO MEHEe YYBCTBUTENbHbI.

B nocneaHve aBa roaa NOABMAMCE OTEYECTBEHHbIE MarHUTOMETPbI-Ipa-
AVEHTOMETPLI, KOTOPLIE YK HAlW MW NpUMeHeHWe ANA reomarH1THbIX MCCNeao-
BaHWi. K HUM OTHOCATCA cneaylouwme Nnpubopsl.

KeaHToBbiit maruutomerp-rpanueHtomerp KM-8 [MaruntHblie npubopsi,
1978]. HabopTHaR 4acTe MarHMTOMeTpa BbiNONHeHa B Buae ABVX GNOKOB —

W3MEPUTENLHOTO YCTPOWCTBA W BLIMUCNUTENBHOrO C BbIBOAHBIM  YCTPOWA-
CTBOM.
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AnHamMuuecKu AuanasoH Npyv M3MepeHMn MOAYNA reoMarHUTHOW WHAYK-
umm 15000—70000 HWTn u Npu u3MepeHUMW pasHOCTW nonen (rpaaveHTa)
0-50000 wTn. MorpewHocTs w3mepenwn B awanasone o1 30000 po
70000 WTn cocrasnAetr 3 HTN u B amana3zoHe ot 15000 ao 30000 HTn
pasHa *5 WTn. Basza rpagueHTomerpa ot 1 ao 200 m. Bugel peructpaunu:
BU3yansHaA — no Tabno u undposan — Ha nepdopatope Tuna M1-150 B Koge
BC wnu M2, a taxkxe Ha TenerpacHom annapate tuna CTA-M67b. Ckopocts
namepeHuin ot 100 mam/c po 1 mamepenunAa 3a 10 ¢, a 4yBCTBUTENLHOCTL OT
0,001 ao 1,0 HTn. MuTaHue MarHUTOMETDa MOXKET OCYLWECTBNATLCA Kak OT
cetTu nepemexHoro toxka (220 B, 50 Tu), Tak ¥ OT WCTOYHMKA NOCTORH-
Horo Toka (27 B). NMorpebnAeman mowmwocTe 150 Bt. Macca marumro-
merpa 80 kr.

Marnutomerp KM-8 npegHasHavyeH ANA CTaUMOHAPHLIX W3MEPEHWIA, 0aHa-
KO ero NpUMEHAIT M ANA MOPCKKUX uccnegosBaHmin. Tak, 8 1978 r. oH ucnone-
30BancA B 1-4 Mopckoi reodusnveckon akcneanumnu NP3 AH CCCP B AtnaH-
TUYECKOM OKeaHe. BBmay OTCYTCTBMA MOPCKOW rOHAONLI ANA 3TOro npubopa
GbiN MCNONL30BaHLI ABe roHAONLI oT marHuToMeTpa KM-2Y, koTopeie Byk-
cMpOBanuch Ha oTaensHbiX kKabenAax tuna KMMM. Wamepenna npov3ssoaunuce
npu 6aze 100 m, yyBcTBuTENnsHOCTM 1 HTN U uMkne 1 uamepeHue 3a 10 c.
Pa6oTbl 3T HOCMNK B OCHOBHOM METOAWMYECKWI XapaKTep.

AndbepeHunanbHbii NPOTOHHBIA MarHMTOMeTp BbiN M3roTOBNEH B MaKerT-
HOM UCMONHEHWN Bo BHWWreodmaukn wn WMHcTUTyTe oKeaHonoruum um,
N.N. Wwpwoea AH CCCP. 3toT npubop o6naaaeT 4yBcTBuTensHocTbio 0,1 HT R
W MO3BONAET PerucTpMpoOBaTh BENWYMHY BEKTOpPA FeoMarHWTHOW MHAYKUWW,
ee rpagueHT v 3Hak. MarHMTOMeTp McnonNbL30BancA nNpu reousMYecKUX uccne-
noBaHuAX Ha 03. baikane 1977 .

B 1977 r. B HMO Hxmopreo 6bin pazpaboTaH renuesbid MarHUTOMeTp-
rpagueHTomeTp, obnajalwud noporom yyscTBuTenoHoctu no T 0,02 WTh,
a no rpaauenTy 0,05 HTn. KoHCTpYKTUBHO NpUBOpP BbINONHEH B BUAE CTOWKH,
B KOTOpPOW pacnonoxeHsl ABa peructpatopa kaHanos | w |l (vacToTomeps!
4Y3-35), 6noK ynpasneHWA M ABa aHanNoOroBbIX perucrparopa (camonuyuime
moctel KCM2) . Mabaputer ctoiku 640x910x610 mm, macca 90 kr. Foxgona
MOXeT BbiTb MCNONbL30BaHa B ABYX BapuWaHTax: C XecTKow 6azon 2,5 m (gnm-
Ha roHAaonsl 3 M, HapyxHeid anametp 160 MM) u c nepemerHow (rmbKkoi)
6a30i, NpM KOTOPOW roHgona pasfenAeTCcA Ha [Be YacTW, COEAMHAIOLLMEecA
MexAay cobon Kabenem.

N3 3apyb6exHbix pa3paboTOK M3BECTHO HECKONbKO TUMNOB MarHUTOMETPOB-
rpaaveHToMeTpoB. Pupma "'xuvomerpukc’’ paspaborana ase mogenu: G-802,
G-801/g [Marine proton. .., 1975]. ¥ nepsoro npubopa nopor 4yBCTBUTENb-
Hoctn 0,1 HTn, y Broporo 0,125 WTn. B G-801/g 3a cuet pa3HeceHMA aatuu-
KOB Ha pacCTOAHWe 152 M 4YYBCTBMTENbHOCTb rpaaWeHTOMeTpa AOBOAWMTCA
po 2:10-3 HTn/m. WamepeHne rpagveHTa NPOM3BOAMTCA BAONb ABMMKEHWA
cyaHa. 3ToA e upmoi paspaboTtaHel TpU MoavMKEUMM NPOTOHHOrO
rpagMeHTOMeTpa ANA M3MepeHWA NpOAONLHOrO, NONEepPedHOro W BepTw-
KansHoro rpaguWeHTa nona | OTHOCATENbHO HanpaBneHWA  ABWXEHWA
cyaHa.

®upma ‘‘Bapuav’’ (CLWIA) pazpabortana uesveBbld MarHUTOMETP-rpaaveH-
TOMETP, KOTOPbIN MCNONb30BaNcA ANA o6Hapy»eHUA MEeCTOPOKAEHUA peaKuX
meTtannos y Geperos Anacku. 3Toil ke hMpmOit pa3paboTaH ue3neBbIn rpaam-
€HTOMETp, NpeaHa3HayaBlWMWICA ANA paboT, cBA3aHHbIX ¢ oducTKoW Cyaukoro
kaHana [Hood, 1976].

16



MOPCKWE MATHUTOBAPUALMOHHLIE CTAHUWA

CoBpemeHHble MOPCKME MarHUTOMETpPbl, OCOBEHHO MNpPOTOHHbIE, O6ecne-
YWBAT BbICOKYH TOYHOCTb MeOMarHuWTHbIX M3MepeHud (nopAaka 1-5 HTn).
Hanuyne paguvoreogesvyeckux W cnyTHUKOBbLIX CUCTEM HaBUrauwWu QaeT BO3-
MOXHOCTe ONpeaenATe MEecTONONOXeHue CyanoB B OKeaHe C TOYHOCTbIO A0
cOTeH MeTpOB M Bbile, YTO B NpUHUMNE NO3BOMIAET NPOU3IBOANTL BbICOKOTOY-
Hble MarHuTHele ckemku. OgHako 3TOro, Kak NpaBuno, He YAAETCA cAenatb
M3-33 OTCYTCTBMA yvYeTa BapuauMii reoMarHWMTHOro MNONA B paioHax pabor.
NO3TOMY TOYHOCTb MarHWTHBIX CbEMOK, BbIMOMNHEHHLIX B OKeaHe, HAXOAUTCA
o6b14HO B npegenax 10=30 1T n.

MpumeHeHWe MOPCKUX MArHWTOBapPUALMOHHLIX CTaHUWW MNO3BONMT 3Ha-
YnTeNbHO NOAHATH TOYHOCTb MArHUTHbBIX CBHEMOK. Hanwme BbICOKOYYBCTBM-
TeNbHOW MarHUTOMETPUYECKOW annapaTypel, 06nagaloLieid NOporom 4yBCTBM-
tensHocTW 0,1 HT N v Bbiwe, TpebyeT 6oNee CTPOroro yyeTa Bapuauum ¢ CMHXpo-
HU3auKWen BO BpeMeHn paboT MarHuTomeTpa U Bapvometpa. [pu atom TouHOCTL
CBbEMKMW MOXeT GbITb AOBeAEHA A0 AeCATLIX Aoneil HaHoTecnbl. MpumMepom Takux
paboT MOXEeT Cny>XuTb reOMarHMTHaA CbeMKa, NPOBeAEHHAA Ha yYacTKe cese-
pO-BOCTOMHOr 0 wWenstga YepHoro MOpR, rae NPUMEHANCA renveBbid MarHuTo-
metp, obnapawowwuin 4yscteutensHocTelo 0,06 WTn [Yrnoe u ap., 1976].
Yyer Bapuauuii NpoOM3BOAUNCA aHanoruyHbiM npubopom. Mpu 3TOM TOYHOCTB
cbemku coctasuna £0,4 HTn.

B HacToALWee BpeMA WMeeTCA HecKONbKO pa3paboTOK MOPCKUX MarHWTo-
BapualuMOHHBbIX CTaHUMA. BbiNONHeHbl OHWM B BUAE MAKETOB MW ONbITHBIX
06pa3UoB, M3roTOBNEHHbIX B eAuMHWYHbIX 3K3emnnApax. K HWM OTHOCATCA
[Hosbiw w ap., 1974] :

1. ABTOHOMHaR MOpCcKaA MarHuvToBapuauuoHHan cTaduumA AMMBC (dep-
PO30HAOBAR) , KOTOpaA CAYXWT ANA W3MepeHWA BepTUKanbHOM cocTaBnA-
Wwen reoMarHWTHOrO NONA M MOXKET NPUMEHATLCA B TPeX BapuaHTax: byi-
KOBOW, NNaBaOLWEH U AOHHOW CTaHLWA.

2. ABTOHOMHaR MOpPCKaA MNpPOTOHHAA MarHMTOBAPWALMOHHAA CTaHUMA
(AMMBC-T), paspaboTaHHaAn ANA M3MEPEHUA MOAYNA BEKTOpa reoMarHWT-
HOro nonA. 3a OCHOBY B Hel NPUHAT NPOTOHHLIA MarHuToMeTp M-20.

3. KeaHToBbiii BapuomeTp KB-T (MOpcKoOW BapuaHT) C AaTYMKOM Ha OCHOBE
ONTUYECKOW HaKayKK.

4.MonBOAHLIA MarHWUTHLIA BapUOMETpP BEPTUKANLHOW COCTABNAKLLEN.
JaTuMK — NOCTOAHHLIA MarHUT Ha TOPU3OHTANBHbLIX PACTRXKKAEX.

5. [loHHaA BapvauvoHHaR CTaHUMA C AUCTAHUMOHHBLIM YNpPaBlNeHuem, pas-
paboTaHHaA Ha OCHOBe ONTUKO-MeXaHWYecKoro BapuvoMeTpa ¢ (hOoTO3INEKTpu-
YeckuM npeobpasoBaTenem.

6. [JoHHaA MarHUTOBapMaUMOHHARA CTAHUWA, pa3paboTaHHaR ANA perucTpa-
umn D-, H- v Z-KOMNOHEHT reoMarHMTHOro nonA. B kayecTse AaTuUMKOB Npu-
MeHeHbl KBapueBbie Bapuometpsl M3MUPAH.

7. MopckaA MarHuTOBapvMauMOHHaA CTaHUWA, pa3paboOTHHAA ANA perucrpa-
uvn Bapwauun D-, H-un Z-KOMNOHEHT Ha AHe MOpA. B He# Mcnonb3oBaHs!
KBapueBble AaTHUKWN. 5

3. MopckoW AOHHbLIM MarHUTOMETp, NPeacTaBnAWNIA cobol WenbdoBYH
AOHHYIO aBTOHOMHYID BapWauMOHHYK CTaHUMK C MarHUMTOYYyBCTBUTENbHbIM
AaTYMKOM B Buae NOABWXKHOMO NOCTOAHHONO MarHuMTa Ha pacTAXKax c UHAYK-
UMOHHBIM npeobpa3oBaTaneMm yrna nOBOPOTAa MarHWTa B 3NeKTPUYECKUA
curHan.

9. ABTOHOMHaA MOPCKaA AOHHaA MarHuroBapmaumMoHHan CTaHUMA
(AMAMBC) . B kayecTBe 0aTyMKOB B HEW MCNONL3OBaHLI KBapuesblie Bapwo-
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meTpbl cucTeMbl Bo6poea. CTaHuuA npegHasHayeHa ANA perucTpauun Bapwa-
uni D-, H- n Z-KOMNOHEHT reoMarHUTHoro nonA. B pesyneTate pansbHelwein
pa3paboTKK 3TOW MOAENU Hayanock W3roTOBMEHWE ee ONbITHeIX O6pasuoe
[KocTuu v ap., 1976].

B CKE ®MN AH CCCP pa3spabotaH kBaHTOBeIW T-sapuometp [Kpacune-
HUKOB ¥ ap., 1975]. OH npeaHasHaveH ANA W3MepeHWA BapWaLuil reomarHuT-
HOrO NONA B COCTaBe aBTOHOMHOW AOHHOW WU BYNKOBOW MOPCKOW Bapwa-
UMOHHOW CTaHLMM.

B coctas BapuoMeTpa BXOAAT MOrPYXaemMbl U3MEPUTENbHLIA KOMMANEKc
1 BOpPTOBON KOMMNNEKC BOCNPOM3BEAEGHMA faHHbIX. [Torpyaemblih KoMnnexkc
COAEPXMUT 3neMeHTbl (hOPMWUPOBaHWA MONE3HOrO CUFrHana: AAaT4UK C ABYMA
AYeMKaMKU MornouleHuA U 6nok GOpPMWUPOBaHWA, YCTAaHOBMNEHHbIE B OTAENb-
HOM KOHTEWHepe, U3MEepuTenbHOe U PerucTpyupyroLLee YCTPOMCTBA, Pa3MELLLEH-
Hble B oBwem NpuBOPHOM KOHTEHHepe, U UCTOMHMKKW NMUTAaHUA — aKKyMyna-
TOpHbie Batapeu, pasMelleHHble B TPeX OTAENbHbIX KOHTeNHepax.

y6okoBOAHbIE KOHTEAHepbl KOMMNNeKca, BbINONHEHHbIE M3 CTEKNO3NOK-
CHMAHOM TpybBbl € BHYTpeHHMM auvametrpom 350 mm u anuHoi 800 mm, pac-
CYMTaHbI Ha NOrpPY>XeHWe CTaHUMK Ha rnybuny ao 1000 m.

N3mépuTensHoe YCTPOWCTBO NO3BONAET MPOBOAUTL W3MEPEHUA ANWHHO-
neprMoaHbiX W KOpPOTKOMNepWOAHbiX Bapuauuid. O6paboTka noOnyYyeHHOW WH-
ctopmaumnmn nocne Noabema norpyaemMon 4acTu BapMomeTpa OCYLWeCcTBAETCA
annapatypoi 60OpTOBOro KoOMMneKca, KoTopaR obecne4vBaeT CYUTbIBaHWE
NONy4YeHHOW WMHGOPMAaUMK M perucTpaunilo AaHHeix Ha nepdopatope MI1-150
v Tunosom camonucue. Mpubop obecneyueaet aunanaizoH uimepenna 15000—
70000 HTn. OpueHTtaumoHHaa norpewHocts 0,05 WTn/yrn-rpaa, paspewato-
wan cnocobHocTe 0,1 u 1 HWTn. BeicTpogencteue coctaenAet 5,1 mam/c u
1 uamepenue 3a 1,6 u 10 c. MoTpebnremana mowHocTe 29 Br.

HecmoTpA Ha Takoe KonuuyecTBo pa3paboTok, A0 cux nop OTcyTcTByeT
CepPUMHBIA BbINYCK MOPCKWUX MarHUTOBapWauMOHHbIX CTaHUWi, U MO3TOMy
MarHWTHBIE CbeEMKMW B OKeaHax, KaK npaswno, npoBoaATcA 6Ge3 y4era Bapuva-
LMA MarHMTHOrO NONA.

MATHUTOMETPbI ANA TMYBOKOBOAHBIX U3MEPEHUA

MpW reomarHuTHBIX W3MEpPEHWAX B OKeaHe, rae rnybuHa cocTaBnAeT He-
CKONbKO TbICAY MeETPOB, aHOManuv MarHUTHOrO NONA MOMY4YawTCA CUNbHO
CrnakeHHbIMK, B pe3ynbTaTe Yero TepPAETCA MHOro MONe3HCH WHopmauuu.
Moatomy 6onblWOW WMHTEpeCc NpeAcTaBnAeT W3MepeHWe reoMarHUMTHOro nonA
HenocpeacTBeHHO Yy AHa. Takve M3MepeHUA MOryT NPOU3BOAUTLCA C NOMOLLLIO
MarH¥TOMETPOB, YCTaHOBNeHHbIX B rNyBOKOBOAHLIX ByKCUpPYyeMbIX annaparax.
B CWA pa3paboTaHOo HECKONbKO KOHCTPYKLUMWIA Takux annapatoe. Hanpumep,
6ykcupyembiit  annapat CKpuNnNcoBCKOro OKeaHorpadmyeckoro WMHCTUTYTA
npeacTtasnAer cobov rnyBOKOBOAHBIM KOHTEMHEP C reotW3nyecKomn annapa-
Typon. [nuHa KoHTeinHepa 2 M, macca okono 600 kr. MuTaHwe Bcen annapa-
TYpbl B KOHTEWHepe NpPOW3BOAWMTCA MO OAHOXKWILHOMY Kaben, KOTOpbI#
OAHOBPEMEHHO ABNAETCA BYKCUPOBOYHLIM.

B koOHTelHepe ycTaHOBNEHb! cneaytowme npubops ;

NPOTOHHBLIM MarHWUTOMETP € NOPOrom YyBCTBUTENsHOCTM 1 HTN ¥ yMKNOM
uamepeduna 10 c n Gonee. NoHpona ¢ patuMkom ByKcupyeTcA 3a arnnapaTom
Ha pacctoAaHumn 20—25 M. OgHOBpEeMeHHO NPOW3BOAATCA reOMarHWTHLIE M3Me-
peHMA Ha NOBEPXHOCTHW OKeaHa C NOMOUWbLKO TUNOBOro 6VKCMDVEMOI”O MarHuTo-
MeTpa; ABa 3xonota (oAMH ANA oOnpeAeneHUR PAacCTOAHWA N0 NOBEPXHOCTH
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OKeaHa, APYrow Ao AHa); ABa coHapa GokoBoro 0630pa; cucTema HenpepbiB-
HOro cedcMonpodunupoBanuA; (doToKamepa; TeneBM3WOHHAA Kamepa;
M3MepuTenL CKOpOCTM 3ByKa; MollHaA cTpabupywowan namna (anA doto-
CbEMKM) .

AnA onpegeneHWA MeCTONONOXeEHWA annapata B paWoHe paboT ycTaHaBnu-
BAlOTCA TpU unu Bonee akycTuyeckux ManAka. MNoagnepxanue 3anaHHON rny6m-
Hbl CCYLLECTBMAETCA C NOMOLLbIO HaBoOpTHOW cyaoBol nebeaku. Takon metoa
M3MEPEHUA FeOMAarHUMTHOr O NONA AaeT BO3MOXHOCTb W3Y4aTb TOHKYH CTPYK-
TYPY MarHWTHbIX aHOManui B OKeaHe W CYLWECTBEHHO MOBbLICUTL paspellaro-
Wy cnocobHOCTb MarHMTHLIX CbEMOK,

B 3aknioveHne HeOBXOAMMO OTMETHTL, YTO AaNbHedluee pasBUTHUE MOPCKOW
MarHMTOMeTpUK A0MKHO BbiTe HaNpPaBNEHO Ha yNy4leHne TeXHWYeCKUX XapaK-
TEPUCTMK annapaTypbl U Pa3BUTUE HOBbIX METOA0B M3MEPEHWIA.

OpaHOM U3 aKTyanbHbIX 3a4a4 B MOPCKOW MarHUTOMeTpUU ABNAETCA BHeApe-
HWE B NPaKTUKY MOPCKWUX reoMarHUTHbIX MCCNeAOBaHUA aBTOHOMHBIX MarHu-
TOBapWaUMOHHLIX CTaHUWM, YTO 3HAYUTENBHO YBENWYAT TOYHOCTE CBEMOK B
okeaHe. Heob6xoaumo Takxke pa3paboTaTe MOPCKWE MarHUTOMETPbI-PaAUeH-
TOoMeTpbl, 0bnaaalume BbICOKMMM TOYHOCTHBIMM XapakTepucTukamu. Becbma
nepcneKTMBHO W3MEPEHWE FeOMarHMTHOro nNONA HEenocpeACTBEHHO Y AHa,
41O TpebyeT cKopeWwen pa3paboTKK OTeYeCTBEHHbIX rNyBOKOBOAHBIX Mar-
HUTOMETPOB.

YBenuueHwe TOYHOCTM MArHWTHbIX CbEMOK WM BHEApPEHWE HOBbIX BWAOB
reoOMarHMTHBIX M3MEpPeHHMn B OKeaHe MNO3BONUT YNYYWWTb WHTEPNpPeTauunto
MarHMTHbIX [AaHHBIX WM PAClWMPWTL KPYr BONPOCOB, PELaeMbiX C MOMOLLbIO
MarHuToOMeTpUMn.
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YAK 550.838

B.H. Crpaxoe

HEKOTOPLIE BOMPOCbHI TEOPUM WHTEPNPETALWWK
PE3YNbTATOB FEOMATHUTHbLIX M3MEPEHUA B OKEAHE

BBEAEHWE

B cBA3M ¢ 06bEKTUBHBIMM MOTPEBHOCTAMW NO3HAHWA CTPOEHUA 3EeMHOIA
KOpbl B OKeaHu4Yecknx obnactAx, a Takxe ¢ pa3paboTKOW HOBbIX MOGMAWCT-
CKUX TeKTOHM4eckux runotes, B nocnegHue 10—15 net Gonbwoe passuTHe
NONYYMNW MarHWTHbIE CbEMKW B OKeaHax, B OCHOBHOM Ha 6ase perucrpa-
uuu abconNTHOW BeNWYWHBI MONHOMO BEKTOPAa HaNPAXEHHOCTH MNONA W
BbIYMCNEHWA ero. aHomansHbix BenuuuH AT,. WHTepnpetauvA aaHHbIX Ta-
KWX CBHEMOK MO CPaBHEHWIO C WHTEpPnpeTauueiln AaHHbIX HasdeMHbix Habnio-
[eHWA CYLUEeCTBEHHO TpyaHa. Tpu 0BCTOATENsCTBa WMMEKOT 34eCk OnpeaenAto-
liee 3HayeHue:

1) menxkomacwTabHOCTL CbeMOK; Aaxe NONWIOHHbIe CHEMKW CPaBHUMbI
NO AETanbHOCTWM NWWbL C HaseMHbIMM CbeMKamu macwraba 1:1 000 000 unu
1:500 000 (B ny4wem cnyvae) ;

2) ynaneHHOCTb WCTOMHMKOB MOMA OT YPOBHA HabnwAeHWA; Kak npa-
BHMO, UCTOYHWUKK 3aneraioT Ha raybuHax 2—3 KM u Gonee;
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3) o.cyTcTBMe AOCTaTOYHO 6onbWwKMX O6BLEMOB anpuopHOW WHdopmauvn
0 reoMeTpvi HOCHUTENel WCTOYHMKOB MarHMTHOrO MONA W 3aKOHax pacnpege-
NEeHWF WCTOYHMKOB MO HOCUTENAM, O BENUYMHE MarHUTHOW BOCNPUUMYMBOCTH
M KOMMOHEHT BEKTOPa OCTaTOYHOW HamarHU4eHHOCTH.

MocneaHee o6cToATENLCTBO, 683YCNOBHO, MUMEeT ONpeaenAtoWEe 3HAYEHVe.
Beab peweHuve o6paTHOW 3afaYu MarHUTOMETPUW Ype3BbIYaWHO HEOAHO3HAYHO
(cywecTBeHHu 6Gonee HeOAHO3HaYHO, YeM pelwedue obpaTHOM 3afauu rpasu-
meTpun) u Heyctonunso [Ctpaxos, 1978; Crpaxos, NlanuHa, 1976]. B cuny
3TOr0 WHTEpPNpeTauuA reoMarHWTHOrO MOMA BCerja MOoAensHa, v Te MOJEenw,
KOTOpble MO KOCBEHHbIM AdHHBIM aAeKBaTHbl AEACTBUTENbHOCTH, MOFyT
ABMATLCA OYeHb HEYA3YHbIMU C TOYKW 3PEHVA eAUHCTBEHHOCTM W YCTOWYM-
BOCTW pelweHuA o6paTHOW 3aAayun. YMeHbLUEHWe CTeneHW HEeOAHO3HAYHOoCTH
W HeyCTOMYMBOCTM peweHUA oBpaTHOW 3aflauM [JOCTUraeTcA MNpPUBNEYeHUEM
COOTBETCTBYIOLLEA anpuOPHOW MHMOPMAaUUK — 3TO @AWHCTBEHHbIW peanbHbIN
nyTe. BoT 3ara Heo6xoauwmam wuHdOpMauMA, Kak npPasuno, M OTCyTCTBYeT
B YCNOBMAX OKeaHW4YecKuXx CvemoK. bonee Toro, oTCyTCTBME HageHbIX
METOA0B BbleNeHWA HOPMAanNLHOro MOMA CO3[aeT HOBble AONONHUTENbHbIE
TPYAHOCTH.

OaHako u 3HaYeHWe NepBbiX ABYX OGCTOATENLCTB HENb3A HEAOOUEHWBATb.
MenkomacwTabHOCT CLEMOK WM WX rpoMagHaA aHu3oTponuA (OTHOLueHWe
Mexxay warom AXx 3agaHuA nonA no npodunio M pacctoAHMemM | Mexay
npocdunAamu coctasnAeT 1:50, 1:100 n aaxe euwe MeHbiie) MO CYWECTBY
06yCnoBnMBalT WCNONL30OBaHWe  waeanu3auuM NNockow (aAByxmepHoi) 3a-
Aa4yM, XOTA HEeOAHOPOAHOCTb MarHWUTOAaKTUBHONO CMOA CTONb BEenuKa, 4To
06beKTUBHAA Heo6XOAMMOCTL MCNONb30BaHMA WMEHHO TPEeXMEePHOro Bapw-
aHTa peweHWA 06paTHOM 3aAa4yM oYeBMAHa.

WccnepoBaHuA nocneaHUx neT, B NepBYyl0 OyYepeab NPUAOHHBIE CBEMKMW
[Atwater, Mudie, 1973; Macdonald, 1977], nokasanu, 4to Habnioaaemoe
Ha NOBEPXHOCTM MOPA aHOManbHoe nofe ABMAEBTCA BECbMa CNOMHbLIM WH-
TepepeHUMOHHbIM  noneM, oBycnosneHHbIM BoONbLWKMM  YMCNOM  NPOTHUBO-
NONOXHO HamarHuyeHHblXx 0ObekTOB. AHOManbHbie NONA MNOAOGHLIX cpea
BecbMa GbICTPO 3aTyXalT C BbICOTOW, M pa3Huua B rnybuHe 3aneraHnA UCTOY-
HUKOB B 1—2 KM MOXEeT [OCTaTOYHO OWYTUMO WM3MEHATb aMNAUTYAHble W
4acTOTHble CBOWCTBA NOMA.

Takum ob6paszom, Hanuyve GonblwoW rnybuHbI WCTOMHMKOB W pasHWUa B
rny6uHax cny»xar cepbe3HbiM ‘‘MCKaxawmumMm” dakTtopoM. ITOT akTop
urpaer ponb Hekoero GunbTPa, HepaBHOMEPHO MOAABNAKOLWErO BAWAHWE
nonei oTtaensHeix o06bexkTOB. TpyAHOCTM B WHTepNpeTauMn aHOManbHOro
NonA, BO3HMKAWLWMWe B CBA3M C 3TUM, HE MeHblle (NO-BMAUMOMY, Aaxe Cy-
wecteeHHO 6Gonblwe) Tex, KOTOpble Mbl MMEEM Ha KOHTWHEHTE MpW WHTEp-
npeTauMu AaHHbLIX a3pOMAarHUTHBIX CHEMOK C BbicoTkl noneta 3—5 km Hag
AHEBHOW NOBEPXHOCTLIO.

B cBA3WM CO BCceM CKa3saHHbIM ACHO, YTO OAHA W3 LEHTPanbHbIX TEOpeTu-
yeckux npobnem, BO3HUKAEOWMWX NpU FMAPOMAErHWTHbIX CbEMKAX B OKeaHax,
COCTOMUT B TOM, 4TO6bl BbIACHUTL:

1) KakaA WH(pOPMaUMA O CTPOeHWM cpeabl MoxXeT GbiTe NONyuveHa M3
[aHHbIX HabnoaeHwid ¢ WMCNONL3oBaHWEM MPUHATbIX B HAacTOALLEe BPeMA
Mopenem;

2) kakue npuemsl, cnocobel mMaTematuyeckoW obpaboTku HanbGonee -
theKTUBHLI NPU W3BneveHWn nopaobHowW wHdopmaumn. HekoTopble acnekTsl
atow npobnemsl ¥ paccMaTpMBaOTCA B HACTOALLLEI CTaTke.
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BONPOCHI EAMHCTBEHHOCTU M 3KBMBANEHTHOCTW PEWEHWA
OBPATHOW 3A0AYM ANA OCHOBHbLIX ABYXMEPHBIX MOAENER

1. B HacToAwee BpemA NpW WMHTEPNPETAUMM AAHHBIX TMAPOMArHWUTHBIX
CbeEMOK B OKeaHe OCHOBHbIMM ABMRKOTCA CNEAYHLWMWe ABe maTeMaTUMecKwe
MOfenn WCTOYHMKOB MONA B paMKax uaeanusauunm NNockow (AByXMepHOW)
3apaym.

OnA onucannmA 3tux mopenen Gyaem WCNonb30BaTb CMCTEMY KOOPAWHAT
x0z c ocsto Ox Bnpaeo, ocero 02 BBEPX M KOMNNEKCHOE NepemeHHoe s = X +
+ jz. COOTBETCTBEHHO BEKTOP HaMarHW4eHHOCTH [ ¢ KomnoHeHTamu /.,
I, no ocAM KoopawHat 6yAem OMnuCbiBaTb KOMMNNEKCHOW HaMarHUYEHHOCTLIO
I=1,+1,.

Moaens |. HocuteneM wCTOYHMKOB NONA ABNAEBTCA rOPU3OHTalbHbINA
cnon Il: 0 = —h, = ¢ = —h, > —o=. No cnow I1 pacnpeaenena komnnekc-
HaA HamarHuyeHHocTe / = /(E), ABnALWAACA dyHKUWeA oaHOM TONBKO ro-
pusoHTanbHoW koopawHatel: [, = [ (¥), [/, = [,(§). MMpuHumaeTtcR, uTo

: o

fw 128 dE <+, [ 17(E)dE < 400, (1)

Moaens Il. HocuteneM MCTOYHMKOB NONA ABNAETCA CyBropm3oHTanbHbIin

nnact I1, sepxvAA '} w HwkHAR I'; KpoMKW KOTOpOro onucelBawTCA ypas-
HEHUAMM

[y: z=2z,(§) =—h, +1,2(§),
F;: Z=22(E, =—h2+A22(E'1

rae hy v h, — Te xe, yto v B mogenu |, a dpyHkummn A,z (¥) u A,z (§)
YACBNETBOPRIOT YCNOBWAM

Az (E) Aqz(§)
max -—-'——E- < 1, max -—2—-€—‘<1
13 1 £ h,
7]
+ oo

[ (AzE)20E < +o0, [ (Agz(E)2dE < +oo.

HamarnuyeHHocTs B cnoe Il Ta xe, yTo B mogenwm |.

2. B Teopuy WHTepnpeTauMn MarHWTHbIX aHOManui BHELWWHWe NMONA ABYX-
MEpHbIX pacnpeaeneHM WCTOYHWKOB MPUHATO XapaKTepu3oBaTe KOMMMEKC-
HOM HanpAXeHHoCTbo nonA H (s):

H(s)=2(x, z) +iX(x, 2),

rae X W Z — COCTaBNAKLWWE BEKTOPa HaNPAXXEHHOCTK NONA Mo OCAM Koop-
aMHar,
Ecnu HOCWUTENb MCTOMHUKOB D, a KOMNNeKCHaA HamarHuyeHHocTs [/ =
=/{o), 1O
/(o)
His) = 2i f —_dSs. (2)

(0 —s)?
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MpW rUApOMarHWTHLIX CbEMKAX, KaK YXe yKa3aHO BbilUe, W3MepRITCA
He BenuWuuHbl X U Z, a BennunHa AT. MNMokaxeMm, yTo B cny4ae cnabbix aHoma-
nuiA (3TO NOHATHE YTOYHAETCA HMxkKe) BenuyMHy AT MOXKHO TPaKTOBaTk Kak
rapMOHWYECKYI0 YHKUMUIO ABYX MEpPeMEHHbIX — KaK AENCTBUTENbHYK 4acTb
HEKOTOPO "3hheKTMBHOW' KOMNNEKCHOW HanprRXeHHocTW nonm. Mycte
Tox, Toy., Toz — KOMNOHEHTbI BEKTOPA HaNPAXXEHHOCT HOPManbHOro NonA,

To,.XnZ — KOMMNOHEHTbl BEKTOpa HaNPAXEHHOCTM aHOManbHOro mMonA.
Toraa

AT=({Tox +X)? + Thy, + (To, + 2V — (T], + T}, + T§,)".

MpubnuxeHHoe npeacrasnedue AT npu
| X| | Z]
(Thx +Toy + 730" " (Thx +Toy +T5,)"

NonyYumM B BWAE NWHEHOW KombBwHauuu coctasnAwmux X U Z aHomans-
HOro NonA

AT = aZ + BX, (3)
rae
_ Toz 4 Tox
(T3x + Ty + T5.)" (T + Thy + Th:)"

AcHo, yTo npaeana yacTe B (3) — rapmorHuyeckan PyHKUWA; ONpeaenvMm yepes
AQ=aX -2

conprxeHHyw K AT rapmoHuyeckyro dpyHKuuo. Toraa

Hels) = (@Z +BX) +ilaX —BZ) = (a— iB)Z +iX) = AH(s)
rae
A=A(Toz —iTox)/(ThHy + TE\J' ¥ thjz)l": = —jke'*,

T%)x + th)z e TOx
k= T o212 Lpe ) v EONK Seg
Tox + TD_v * T()z (Tox + Toz)"

TD:

sinK = ————mM8M8M—-
2 2 %
(TOX + TO::)I

®duznyeckun cmbicn KoHcTauTel k, 0 < kK < 1, a Takxe yrna K oYeBWAEH.
Wtak, B cnyvae namepeHmin nonAa AT Mbl MOXKeM No nonw AT HalTu yHK-

i
umo H, (s) v panee — cbyuxkumw H (s) = - e '"™H,(s). CneposaTensHo,

npn TeopeTn4eCKOM aHanuse npoﬁnem EANHCTBEHHOCTH, 3KBUBANEHTHOCTKU WU
YCTORYMBOCTHM B pamkax mopenen | v || Mbl MOXKemM McxoauTh M3 npeanono-

KeHMA, 4To Ha oc Ox Ham W3BeCTHAa KOMMMNEKCHaA HanprxeHHocts H (s)
aHOManbLHOro NonA.
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3. Mpexae BCcero AaAMM ABHble aHanuTU4Yeckue npeactaBneHun H (s) wve-
pe3 pacnpegeneHMA WCTONHWKOR B pamkax obeux mopenei. B cnyvae mo-
aenu | nmeem

=
. (o) I ! d§
His) = om0 m 15 /(E)d e R
L L L v
4 oo 7hl
. d{
=2 1¢)d N .. S— (4)
S A e Ty
+ 00 1 i 1
| — i ’ — d-
2 | ‘E’{[hlw{g—cn [h2+f(s~sn} .

AnanoruyHsiMm o6pasom B cnyvae moaenu |l nonyuaem

400
His)=—2i [ ns)[ L - S J dt
= ho—DzE) +ilE—s)  hy— Agz(E) +ilE —s)
W aanee — nplﬁﬁﬂH)KEHﬂoe NuHeapu3soBaHHOe NpeacTasneHue (5}
H(s) = Hyls) + AH(s), (6)

roe Hyls) — esipaxkenune B Npasoi vactu (4), n

v 1E)AZ,(8) I(E) Az, (8)
AH(s) = =2i -~ dt.
o s=ar § {[h.ﬂ'(s—si]’ [h;+f(£—s)1’} '

MpeacrasnennA  (4) —(7) nnoxo npucnocoBneHsl ANA aHanu3a eaMHCTBEH-
HOCTW M 3KBWMBANEHTHOCTWU pelleHuA obpaTHoW 3apauu. JddeKTUBHbIE C 3TOW
TOYKMW 3PeHUA COOTHOLIEHWA MONYYalTCA € NOMOLLbH Npeobpa3oBaHuA Pypoe.
WmeHHo Nnpu z > —h,; 04eBUAHO COOTHOLLEHUE

1 o
N E— —(h, +(E— de.
hl"'i{z‘-s} (-)rexp[ l E s”w] “

(7)

Otcropa cneayet

H(s) = ;—fF;{(w)exp(iws)dw, z=Ims>-h,, (8)
0
rae
Filw) = =2milexp(—h,|wl) —exp(—h,| w|)] F} (w) (9)
"

Filw)= [ IElexpl—iwk)dE, w>0.

3ameTum Teneps, 4To H (s) ABNAeTCA dyHKUWEW, aHANWTUYECKON B BEPXHEN
NosnynnocKocTH; B CUNY WM3BECTHbIX (hakToB Teopuu npeobpazosaHuA Oypse
B KOMnnekcHon nnockoctu [Buwep, Manu, 1965; 3urmywa, 1965] umeem
(Bnpoyem, 3To NpAMO cneayeT U w3 3anucy (8) B 06bIvHOWK hopme oBpaTHoro
npeobpazosaHnA ®ypee) :

Frle) = { —2mifexp(—h,|w|) —expl—h,lwl)] Ff(w), w>0, (10}
0, w<0,
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