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AnnapaTtypa, yCTPOMCTBa U cUCTEeMbl HabAAeHUt ANA peLueHun
HedTerazonoMCKOBbIX U MHXKEHEPHO-TreoN0rMYecKkMx 3aaad
Ha aKBaTOPUAX 3/IEKTPOpPa3BeA04YHbIMM METOAaMMU

AHM3 U HO2M3

m CutHukos AA., Ueawnoe C.A,, K.r-m.H.,, Myran M.M., Mansues C.X,, 000 «Cubupckas reopuam-
YECKaR Hay4HO-NPOWM3IBOACTBEHHAA KomnanuA», (000 «CTHMK»),
m AreeHkos E.B., K.r-m.H., 000 «CIMHIMK», MPKYTCKWIA HAUMOHANBHBIA UCCNeA0BaTeNbCKUIA

TEXHUYECHMH YHHEBERCHTET

BeepgeHue

MopCcKUe INeKTPOMETDHUYECKHE UCChe-
LoBaHWA BbinK Bnepeble nposeaeHbl B 1931
r. Ha Kacnwuw B ByxTe Mnbuya okono baky. 3tu
paboTbl, BBINONHABLIWECA NOA PYKOBO-
Acteom C.A. JITBMHOBA W NPOAOMHABLLWECA
001937 r., oCcyWEeCTBARNMCE MO METOOWKE
CUMMETPUYHOTO NPOdUIMPOBAHWA C LENbo
KapTUPOBAHWA BBIXOL0B KOPEHHBIX NOpPOA
Ha gHe mopa [Mopckwe ..., 1977]. B 1951 .
oHu BbinK Bo306HOBAEHEI Ha Kacnuitckom
mope y nobepemxbs Asepbainamana n arec-
TaHa. B 1954-1959 rr. Ha oCHOBE AUNONLHBIX
YCTaHOBOK, npeanoHerHsix J1.M. Anbnwu-
HbiM, Bbinu paspaboTaHbl M BHEApPEHbI
MeToAbl HenpepbiBHLIX AWNONBHO-0CEBbLIX
30HAMPOBAHWA M HENPEPLIBHOTO NPOGUIK-
pPOBaHWA C NOBbIWEHHOW ryBuHoM nccne-
Aoeanua [Hasapenko, 1957]. C 1959 no 1973
IT. 3NeKTpopa3iseqoyHeie paboTtel nposoam-
nuck Ha Azoeckom, Kacnuitckom n Y€pHom
mopRAx. B npouecce 3TUX UCCNenoBaHuiA
6blnm pa3paboTaHbl OCHOBLI METOAMKMN K
TEXHWKMW PasnuuHbIX Moguduraumii mop-
CKOM 3NEKTPOPa3BEAKM C MCKYCCTBEHHBIMM
MCTOYHMKaMM TOKa: 1) meToa HenpepbIBHbIX
AWNONBHO-OCEBLIX 30HAKMpoBaHKK (HAO03);
2) meToa HENpPepbIBHOro NpoduAMpoBaHMa
(HM); 3) meTog 30HAMPOBAHNIA CTAHOBNEHW-
&M MmarHuTHoro nons (3CM); 4) meTog
8bi3BaHHOM nonapwuzayum (BN) [Mopcrue ...,
1977]. Npw npoBeAeHUM UIMEPEHUIN Ha
NOCTOAHHOM TOKE MCNO/MB30BANNCE YCTaHOB-
KW, UIMEPUTENBHBIE M NUTAOLWME SNEKTRO-
Abl KOTOPBIX Pa3MeLLanmch Ha gHe (AoHHbIe
ycTaHoBKM) [BanbaH, 1956; TepéxuH, 1958].
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OTAWMYMA MOPCKOW 3NEKTPOPa3BeaKN OT
Ha3eMHOMW CBA3aHLI CO cneunprIecKUm
BAWAHMEM CNOA MOPCKOK Boabl. Mpu pabo-
Tax B MOpPE UMEETCA PAL NPEMMYLLECTB!
NPoCTbie YCNOBUA 3a38MNEHUA, BOIMOK-
HOCTb OCYLUECTBAATL HENPEPhIBHYIO pernc-
TPalLMIO BO BPEMA OABWMMKEHWA CyOQHa,
WMCNONB30BaTh MOLLIHbIE2 MCTOYMHWEKIM NMTaHWA
1 bonblwKe UIMEPUTENBHBIE W NUTAIOWWE
NINHWK, TPAHCNOPTUPOBKA KOTOPLIX HE
Bbi3bIBAET TPYAHOCTEN. BhigepiHaHHOCTL
CONPOTUBAEHWA NEPBOTO CAoA (MOpCcKan
BOAA), MOLHOCTL KOTOPOTO /IETKO Onpeae-
NMMa, CNOKOHRHAA recanexTpuyeckan obera-
HOBHKA B BEPXHEH 4acTu pa3pesa ynpowanoT
MHTEpPrpeTauMio NoNYYEHHbLIX pe3ynLTaTos
Ha Manbix pasHocax YycTaHoBOK. Bmecte ¢
TEM, XOPOLLO NPOBOAALLWIA CNOKM MOPCHOK
BOAbl IKPAHMPYET HUMENEKALIME OTNOME-
HWA, a TMApoAMHaMKWYeCKWe Npouecchl,
NpoTeKawlKre B HEM, NPUBOAAT K NOABNE-
HWIO AONOAHWTENbHLIX Nomex [Mopckne ...,
1977].

CoBpeMeHHbIe NpeacTasieHuAa 0 PUan-
Ko-reonoruyeckon mogenu (Prm) Hedrera-
30BOr0 MECTOPOMAEHWUA A3IOT OCHOBAHMWA
ANA UCNONBbIOBAHWA METOA0B, U3YHAIOLLWX
BN Ha rny6uHax go 1000 m [Schumacher,
1996; Mowucees, 2002]. AHM3, nossonsio-
LM COBMECTHO M3Y4aTh MHOYKUWOHHBIE K1
NONAPU3ALMOHHbIE NPOLIECCHI, 3APEKOMEH-
posan cebs npu nouckax YB B yCnoBMAX
cywu [/lereitgo, 1990, 1995, 1958] n Guin
aAanTUPOBaH ANA YCNOBUW aKBaTOPMHA.
OcHoeHan 3agavya AHM3 3aknoyaeTca B
BblABNEHWUKM aHOManwi B, cBA3aHHbIX C



JanedHamu yrneeogopoioe, Ha OCHOEaHWM
M3YYEHUA NEPEXDAHO0 NpoLecca oT rafb-
BAaHUYECKH 323eMIEHHOM INEKTPUYECKON
NHuK (M3371).

1. OcobeHHOCTH MOPCHOW TEXHONOTUK
AHM3 u peluaembie 3agaum

TexHonorua mopckux AHM3I, Kak u
CYXOMyTHbIX, OCHOBaHa Ha 8o3bygeHnu
MHOYKUWOHHBIX M MOAADWMIEUNMOHHbBIX
npoueccos 331 (AB) u namepeHun curHana,
BbI3BAHHOTO cTaHoBneHmem IM nons m
penakcauwuei BlM, B oceBoi 30HE NCTOYHUKA
TpéxanexTpogHoit 3371 (MON). Npu npose-
AEHUWU CbEMKM Ha aKBaTOPMAX B TEXHONOTMMK
JAHM3 npumeHAeTCA YCTAHOBKA C HECHONb-
KUMWM M3MEPUTENBHBIMU TMHUAMM, pacno-
NOMEHHbIMKW Ha pa3HblX PACCTOAHMAX OT
MCTOYHUKA. TAKaA YyCTaHOBKa NO3BONAGT
nposoguTsL IM 30HAUPOBAHUA U 30HAUPO-
saHuA Bl [Arees, 2006].

MamepeHWA B OCEBOW 30HE UCTOYHUKE
NPeanonarawnT O4UMHAKOBLIW 3HAK NONA BO
BPEMA NPOMNYCKaHWA TOKA, MHAYKUMOHHOMO
NepexoaHoro NPOLEecca U NOAAPM3aUNOoH-
HOTO penaKcauMoHHOro NPOLECCa, Bbi3BaH-
HOTO ranbBaHuy4eckum Tokom [Moucees,
2002]. TnybuHHOCTL pacnpocTpaHeHuA
ranbBaHW4YECKOro TOKA, 8 3HaYMT U McCcneao-
BaHWA BlN, MOXHO OLEHWTL NO PACCTOAHUIO
MEKAY LEHTPAMMW UCTOMHUKA N NPUEMHMKA
(r) Kak ons OMNONBHOW OCEBOI 3NEKTPUHEC-
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HOW ycTaHoBKKU. SdderTurHan rnybuua
uccnegosaHua byaer cocragnaTe rf2.

YCTaHOBKa C HECKO/NBKMMM PasHOCaMM
No3BONAET U3y4aThL pacnpegeneHue YIC go
rnybuH 3000 — 4000 m, oBHapyMKUBaTh
aHomanuu BN Ha raybuHax Ao 1000 m,
BblAENATL U3 HAX aHOMAaNMM1, CBA3AHHbIE C
sanemamu YB, a TakHe NONYTHO KapTUpo-
BaTb 30HbI pacnpocTpadedna MMM v raso-
rMAapaTos.

[nA yeenMueHna Npon3BoaMTENBHOCTH
pabot usmepenus AHM3 nposogsaTca B
LBUMEHWM NOTPYMEHHON B BOAHLIW CNOW
Bykcupyemoit Kocow [Borganos, 2004;
Konecos, 2008; Veeken, 2009a, 20096).
CraTucTMyecKoe ynyyleHne COOTHOLWEeHWUA
curHan/wym NpoBOAMTCA COBMECTHOM
06paboTKOW NepexoAHbIX NPOUECCOB Ha
HEKOTOPOM MHTEpPBane NMHUK CbEMKMU, C
WUCMNONL3OBAHWUEM T.H. NPOCTPAHCTBEHHOIO
ocpeaHeHua curHana. OcpegHEHHBbIE
pe3ynsTaThl M3IMEPEHWA OTHOCATCA K Cepe-
AWHE MHTEpEaNa oCpedHEeHMA.

TPEX3INEKTPOAHBIE U3MEPUTENBHBIE
NWHWKW UCNONB3YIOTCA 417 OAHOBPEMEHHOM
PErMcTpaumMM pasHoCcTU NoTeHumanos (AU) u
BTOPOI KOHEYHOMW Pa3HOCTH NOTEHLWEN0B
(A?U) Ha HEeCKONbKKWX Pa3HOCaX KaK Ha
nocToAHHOM Toke (AU 1 A%U), Tak 1 BO
BpeMA nepexoaHoro npouecca (AU(t)
A?U(t)) (TaBn.1). Napametp A%U ceazaH ¢
NPOCTPaHCTBEHHOW HeOQHOPOAHOCTLIO 3M

¥ Tabn. 1. Mamepaemsle, UHBEPMUPYEMbIE U UHMepnpemupyemsle napamempsi

017 pasHeix BUC0S CLEMKU.

Big cuEmii HMamepaemee HHuBepTHpYEMES NaPaMETRLE — TRAHCHOPMAHTEI HuTEpnpeTk-
napameTpei PyEMBIE
NapameTpil
Mopekoi AHM3 | AU(r); A"U(r); DUIt,r)=AU(t,r)/aU(r); p(h}, n(h), t(h),
anA nowckos YBw | AU(Lr); A°UlLr) DUt r)=A"U(tr)/BU(r); clh)
NOMYTHOMD P1(t,r)=D"U(t,r)/DU(L,r);
PEWEHWA Ps(t,r)=(D Uit r)-A°U(r))/ (DU F)-BU(F)):
MHIKEHEDHD- Débsit,r}={aD° Ut /3t (BDUILr)/8t)-Ps(t.r)
FeAOrM-eCKmn
3084
AHBATODHSIE AU{r); AU(tr) Ar); aUit,r); plh), nih), T(h),
HO3M3 ana MIP pulr)=kir) A/l e(h)
p.lri=kit el AUt/
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NoMs U NO380ARET POPMUPOBaTL TPaHchop-
maHTel (P1(t,r) u Dds(t,r)), avdberTneHo
NoA2ABNAOWME UHAYKLHMOHHYIO COCTaBNAKD-
WY CMrHana nepexoaHoro npouecca B
nosgHeW cTaguu ¥ NOAYEPKUBaOWME
MHPOPMaLMIO O NOAAPUIYEMOCTU Cpeapbi.

Ucnonbsosanue MON u guddepeHim-
anbHOro KaHana B M3MEpPUTENbHOM annapa-
TYPE NO3BOMAET NOAABNATL CMHbA3HbIE
NOMEXM, OAHOBPEMEHHO NPOABAAIOLLMECA U
Ha AMHuKM MO, v Ha nnHKuK ON, U M3MepATh
Ma/ible BeAMYHUHbI BTOPOKM KOHEeYHOW pas-
HOCTH noTeHumanos AU,

PaboTel NPOBOAATCA CNEUNaNU3IUPOBAH-
HOW 3NeKTpopa3se04HON KOCOM, BbINON-
HEHHOW U3 KomBWHUpoBaHHoro kKabenk-
TPOCA, UMEHOLLEro NUTaWKWI U U3MEDH-
TenbHblA y4acTHK. Kabenk HOCkI NpaKkTUYeC-
KW HE PACTAMMUM NPW HArpysKax. [ina ero
M3rOTOBAEHMA MCNOAbIYETCA CneunansHoe
CUHTETHYECKOE BoNoKHO, OBonoyka vabens
XAPAKTEPU3YETCA HUZKWM KoadduumneHTom
TPEHMUA O BOAY M BEICOKOW NPOYHOCTLIO.
YYacToOK NUTAIOWEn TMHUKU caenaH B suae
KOaKCcHaneHoro kabensa — BHYTPU MeLHOR
CHMNI0BOW ONAETKM NPOXOAAT MPOBOAHMKN
NPMEMHON NUHKMKU. CUNOBLIE MWUNbl UMEIOT
HeoBxoanmoe cevyeHme ANA NPOXOHAEHHUA

Bonsworo Toka. OBwan ANUHa KOCL!I OKOND
2500 m. OnvHa nuTalowWwen IMHKWKM Ha Koce —
0OKoNO 950 M. C Uenko YyMeHbLWEHMA BAWA-
HWA CYAHa Ha PErMCTPUPYEMbIIA CUrHan
CMNIOBOW 3NeKTPoA A BEIHOCUTCA 33 KOpMY
He meHee Yem Ha 50 m.

MpuemHbie 3NeKTpoabl BbINOAHEHLI U3
HENOAAPU3YIOLLErocs NPoBoOAHNKE. [nuHa
ANeKTpOOa COCTaBNAET OKONOD 2 m. PazHocTu
NOTEHUWANOB U3MEPAKTCA OTHOCUTENBHO
anekTpoga GND (3emnn), oTHECEHHOTO OT
aIneKkTpoga X1 B CTOPOHY KOPMbI TPUMEPHO
Ha 50 m.

MNepeg NnoneBsIMKU UCCARAOBAHMAMMU
BbINONHAEGTCA MOAENMPOBAHKE, T.€. onpeae-
NAETCA ONTUMaNbLHanA KOHDUrypaL WA Kokl
Ana ee cTabUALHOTO ABUHEHWA B BOOHOM
CNOE Ha HYKHOW rnyBuHe gna nony4eHuns
KavyecTBEHHbLIX AaHHbIX B KOHKPETHBIX
PUINKO-TEONOMMHECKINX YCNOBWAX.

Hoca Ha y4acTre nuTalowmid anekTpog B—
NpuémHblid anekTpog X7 moxer beiTh
sarnybnena go 500 m. Crabunusayma Kocbl
OCYLLECTBNARTCH C MOMOLLbIO YCTAHOB/EH-
HOM cucTembl 3arnybuTeneit M ruapoauHa-
MWYECKMX HaTAMMUTENEN. 3arnyBneHun
NIMHUKM OTOBPAXKaKTCA B NOKa3aHWAX AaT4m-
KOB rnyBMHbI, pacnonaraoulMxca B paioHe

¥ Puc. 1. Onucarue cucmems! 2eHepayuu — npuéma 3M cuzHaAa © MPeMa UIMEPUMENLHEIMU
aunuamu (MON) (1, 11, 11l). OBoznaweruna: 5t — kopma; A, B—rnumarowjue anekmpodsl; D1 — D9 —
— damyuku 2nybunsl; GND — anekmpod «3emaas; X1 — X7 — usmepumensHsie 3nekmpods);
G1— zanosHol 3o2nyBumens, G2 — korueaoll 3aznyBumens,; G3 —sudpoduHamudeckull
Hamaxumens; Buoy — koHyesod 6yl ¢ paduo mpeKepom.

Buoy
s e
O My
N,
|
0, N

MPHEOPE 4 CHETEME PAIBLOONHON MECOHIMKMA 2(60)/2017

CIELEpoCtHAERMR EsEBARTRARHEIN HEY HO-TERHHPECHHN oy faean

X4 X5 Xt X7

o o
D D6 D7 D8 DYV
G3



InewTpoaos AW B W HaE UIMEPUTENLHOM
4acTv kocbl, OHa 3asepluaeTcs OyKcMpoBoY-
HbIM Y42CTHOM, Ha KOHLE KOTOPOTO 3aKpen-
NéH Byl (Puc. 2), ABHKYWKMKCA NO NOBep-
XHOCTH MopA. OH YacTUYHO BBINONHABT
$YHHUMIO cTabUAKW3aLKMK BCEH KOCKI, 3 TaKHE
HecéT Ha cebe paauno Tpekep C NPUEMHMKOM
CMTHaNa CNYTHUKOBOW Hasuraymu. 37o
ycTpoicTeo pa3paboTtado 8 000 «CMHIMK».

KOHCTpYKLMA KOCbI, HAPA4Y C HU3KUM
CONPOTUBNEHMEM 333EMAEHWA U MANbIM
apevdom Hyna, obecneyneaeT nogasneHmne
WYMOB, BO3IHWKAOWMX 38 CHET ABUMEHUA
EKTPOLE B TO/LLE BOOkI.

CuneHo NpoBoaAwan soga (c¥Y3Cor0.2
Om-m ao 0.85 Om-Mm) NO3BONAET NPONYCKaTL
6oNbLIOW TOK M 8r0 aMNAKWTYAS, BO MHOTOM,
OnNpefenAeTca MOWHOCTEI MCTOYHKMKA
3NEKTPOIHEPTUU U CONPOTUBNEHWEM NOABO-
AALMX Kabenen K anekTpogam CMNOBOM
YCTAaHOBKKW. PA3HONONAPHBIE MMMNYALCHI C
M3MEPUTENLHOKW Nay30M KOMMYTHUPYHOTCA
TUPUCTOPHBIM KAKOYOM, pazpaboTaHHeim B
000 «CTHNK». Npu nposegeHuu pabor
OHM3 TOK B NUTAIOWEN IMHMUK LOCTHraeT
S00A.

3azeMNeHUA UCTOYHUKA TOKA ocyLe-
CTBAAKOTCA C NOMOLLBIO rPadUTONNACTOBbIX
3INEKTPOAOBR, BbINONHEHHbIX B dopme Tpyb.
KoHTtakT nutatowero kabens, so usbemarue
Ero 3NeEXTROXMMHWYECHKONoO W TEMNEPATYPHO-
ro paspyLleHuns, BbINONHACTCA BHYTPKU TpyD,
T8 HANPAMEHHOCTE NONA NPAKTUYECKH
PaBHa HYMIO.

[Ona ogHoBpemeHHOM perucTpauum 3M
A3HHBIX H3 HECKONBKUX MIMEPUTENBHbIX
NMHWUAX NCNONB3YETCA MHOTOKaHaNbHbINA
M3MEPWTENL Pa3HOCTU NOTEHLWAN0B reofu-
anyeckuid (MPNT) cyncnom KaHanos oT 6 Ao
18, pa3paboTaHHbIW M U3TOTOBAEHHbIW
coBmecTHO 000 «CTHIMK» 1 HMK «Cubreo-
CHCTEMbBI . BXOAHAA CXemMa aHanorosblx
CHrHanoB peann3oBaHa TakK, YTO Kam bl
BTOPOW KaHan ABNAeTcA guddeperunans-
HbIM, BenuyuHa BxogHOro Hanpamenua + 4.5
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a Puc. 2, Cniyck woKuesozo Byd ¢ poduo
mpexkepom Ha sody.

B (npu voaddpuumenTe ycunenua (KYC),
pasHom 1). Peann3osaHo nporpammHoe
ynpasneHue KYC: BXOAHON CUTHAN MOMeET
BbiTh yBEAWYEH B 2, 4, 8B, 16, 64 1 128 pas.
LLar gMcKkpeTysaumMm npu oLMGpPOoBKe CUrHa-
na 0.5 mcunm 0.25 mc (2000 unm 4000 otcye-
TOB B cekyHay). [na oumdpoBKM cnonb3yer-
cA 24-x mnKn 32-X pazpAaaHble aHanoroego-
uu¢poesie npeobpazoeatenn (ALN), a gas
KOMMNEeHCcauMmM M3MeHeHWA NoTeHumnana
U3IMEPUTE/IbHBIX 3NEKTPOL0B MCNO/b3YeTCA
16 paspaaHbii uMdppo-aHanoroesii npeot-
pazosarens (LIAM). BxogHoe conpoTHeneHue
YCTPOMWCTBA (Ha NOCTOAHHOM TOKE HE MeHee
100 MOM) MCKAKOMAET CKBO3HbIE HW3KOYAC-
TOTHBIE TOKM OT 3a3eMNeHnn A0 Bxoaa
npubopa. Moaynb NO3BONAET PETUCTPUPO-
EaTh cMrHan B Bonbwom AWHaMKW4YeCKoOM
Auanaszore—108 wnu 130 ab, B 3aBMcumocTH
OT paszpAagHocT ALLM.

WamepeHua 3IM curHana npoBoOAATCA KaK
BO BPEMA NPONYCKAHMA TOKA, TAK U BO BpeMA
nepexogHoro npouecca. OHM HaYNHAKTCA B
KOHLUE TOKOBOTO UMnNynbca, 3a 1/8 ero
ANUTENBHOCTA A0 MOMEHTa BbIKNOYEHKWA
TOKa B AWHWK, U NPOADAKAIOTCA BO BPEMA
nepexogHoro npouecca Ao cneayrollero
BKNIOMEHWA TOKa. Bpema MMNyNbCa W BPeMmA
M3MepeHWA Nepexo4Horo Npouecca MeHa-
etcA otd 0o 12 c. MNpu 4acToTe AUCKpeTKH3a-
unu 2 unm 4 ki BO BpemAa 0AHOTo MMNYALCE
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W 0AHOTO NepexogHoro npouecca BuibopKa
3Ha4yeHun IM nona No ogHOMY HaHany
cocragnaer or 9000 go 54000 orcyéTor ALLM.
TakoW NOTOK AaHHbLIX 3aNUCLIBAETCA Ha
W3IMEPUTENLHOR CTaHUMK 1 AyBnupyeTca Ha
pe3epBHOM XpPaHWAKLIE AAHHBIX ANA UCKNKD-
YeHWA noTepu MHGOpMaLKK B Cnydae
BO3HUKHOBEHWUA HELLTATHBIX CUTYALMIA.

MEMEPEHHH Ha aKBATOPWAX B ABHUHEHKW I
CBA3aHbI C NpoAsaeHuem ocoboro enga 3M
nomex, CEA33HHbBIX C BONMHEHWEM MODA U
ABWKEHWEM M3MepPUTENbHbIX IEeKTPOADE B
MarHuTHOM nosne 3emau. PasnuyHble TEXHKU-
yecKue NpMEmbl, MCnonbaylowmecs 8 IHM3,
NO3BONAIOT YMEHbLIWWTL BAMAHWE TAKKUX
nomex. MorpyeHne usMmepuTensHoW yactu
KOChbI BrAy6b BOAHOMW TONWM 3HAYUTENBHO
YMEHbLLAET BAWAHME MOPCKUX BOAH, 3
TaKMe CHWIKAET BO3AEHCTBHE TENNYPUYEC-
KOW aKTUBHOCTH.

Bo Bpema CeEMKW NPOBOAWTCA M3IMEPE-
HWe Bonbloro KoOAWYecTEa MH[;)DDMEIU.HH O
MO3nUMK CYAHE M Kockl (Puc. 3), a Takxe
rny6GuMHEe MOPA. 3TW AaHHbIE COCTABAAIOT
NOTOK T.H, TeNeMETPUYECKOI MHPOpMaLUMK,
KOTOPYI0 Heobxoammo cobpatk, 0bpabortate
U NpuBA3aTb K 3M gaHHbIM.

A Puc. 3. MamepumensHas nobopamopus
Ha cydHe.

2. HO9M3 - 3nexkTpopasseouHan Tex-
Honorua gna AUNP

AkeaTopHbie UTP conpoBoMaakoT oceoe-
Hue wenbda mopei, [1na n3yueHnA yenosuin
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NPOKAAAKH KOMMYHUKAUMWA U UCKAKOUEHUA
cAy4aes aBapuid npu GypeHun CKBaMMUH M
3arpA3IHEHMA MOPCHOM Cpeakl CeAYac akTHE-
HO NPWBABKAKOTCA 3/IEKTPOpPa3BEeA0YHbIE
METOAbI.

MNpu pazpaboTke METOAMKMW INEKTPOPA3-
BEAOMHbIX UCCNENOBAHWUNA ANA MHKEHEPHO-
reonorndyeckux paboT cTaBUAUCh 334341
rOpU30OHTaNBHOrO U BEPTUKANLHOTO U3yYe-
HUA FTe03NEKTPUYECKOW cpeabl NPU BbiNoA-
HEHWW CNeAYIOULMX MPUMHLKMNOB: onpeaene-
HWe KPOBAW KW nogowes MM, eslgeneHHe
oBnacTu pacnpocTpaHeHWa KPUMON3ros,
HU3IMEHEHWA MOLLHOCTH TAKMHUCTBIX U NecYa-
HUCTbIX Pa3HOCTeN.

- peanu3auua HenpepbiBHBIX M3MEPEeHWA
B ABUHEHMM,

- ONTUMMU3ALMA YCTAHOBKMK ANnA ByKcupo-
BaHWA CYAHOM;

- BbIbOp ONTUMAaNbHBIX pEXRUMOB paboThl
NMATAIOWENR W NPUEMHOW annapaTypel 4NA
PEeLeHWA reoNorM4eckux 3aaay;

-CO3daHKMe NOCTaTOYHOMNO YPOBHA M3me-
PREMOTO CHMIrHana gna nony4yeHua Kavec-
TEEHHOIQ MaTERKMaNA.

OcHOBBIBAACK HA ONbITE HEdZITEI’EIEGF!GH[‘.*
KOBbIX 3NEKTpOpa3BeAoyHbIX paboT c Byxcu-
pyemoi kocoi, Beina n3bpaHa ycTaHoBKa C
331 pns Bo30YMAEHUA re03NeKTPUYECKON
cpeabl v pag M33/1 ana ogHOBPEMEHHOW
PETUCTRALMM OTHIMKE C Pa3nnyHbIX adpdex-
TMBHbIX ryOWH, Kak BO BpemA NPONyCKaHWA
TOK3, TAK WM BO BPEMA NePeXoAHOro npouecca.

HanbBonee TeXHONOTMYHOM YCTAHOBKOM, C
TOYKM IPEHMA KOHCTPYKUMK ByKCUpyeMOoi
KOCBI, ABJAETCA AMNONL-AMNONEBHaA, Takyo
JNIMHUIO MOMHO M3TOTOBUTE B BUAE Henpe-
PbIBHOW KOCbI C BLIBOA3aMM 3NEKTPOLOB,
BHaYane NUTaIoLWMX, 3aTeM — U3MEPUTE T b-
HbIX. AHaNOTU4YHbIE DyKCMPYeEMBbIE KOChI
MCNONbL3YIOTCA NPM NPOBEAEHUM HedTeraso-
nouckoeeix pabor AHM3.

MNpoBegeHHUe COBMECTHLIX M3MEPEHMH Ha
NOCTOAHHOM TOKE W BO BPEMA NEPEXOAHOr0
npouecca No3eoNAeT U3y4aTk pacnpegene-
HWe ¥Y3C recnorM4ecHomn cpefibl, Ha4MHanA ¢
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Oyii

A B M,

Mis N aHgep

A Puc. 4. YemoHoaKa HenpepblgHslx UNonLHeLY 3AEKMPoMaaHUmMHybIx 3oHduposaqull (HO3M3).

MopcKoro gHa ao rnybud 300-500 m.
OTKAWMK HA NOCTOAHHOM TOKE XOpoWwo
Anddeperympyet BYP no ropuzoHTanm 1
NO3BONAET HAAEXKHO ONPEeAeNATs YaeNbHOoe
CONPOTUBNEHMWE BEPXHETD CNOA NYTEM
NPAMBbIX M3MepeHnid. OH Tak e nozsonser
GeicTpo (B peansHOM BpEMEHW) NOAYYATH
KPWEBIE2 S0HOWMPOBAHWA HA NOCTOAHHOM
TOKE ANA NPoBeAeHUA KaYBCTEEHHOM WHTEp-
npeTaumm n KoHTpona paboTtocnocobHocTw
annapartypsbl. CurHan ctaHoOBNEHWA NPOHMK-
KaeT no EbICOKODMHbIE NOKPOBLI A0 Bone-
X rn‘fEHH. Takme B HEM NPOABNAKITCAH
nonapusylowmecs obbexTbl.

Ans U3mepeHuid MCNONLIYETCA MOAY k-
Haa annapatypa, pa3paboranHaa 000
«CMHMK» u HNK «Cubreocucrembl », Kam-
AbliA MOAYb KOTOPOIA NO3BONAET PEFUCTPK-
pOBaThL CUrHan Ha 4-x KaHanax. Obuwee
YWcno KaHanoe ot 16 go 24, B uameputenax
npumeHatoTea 32-x pa3pagdele AZ ALM.

BONbLWOE YMCAO BLIBOLAOE U3MEPUTENb-
HbIX SNEKTPOAOB NO3BONAET MX KOMMYTUPO-
BaTbk B Pa3/NMYHLIE YCTEHOBKM C Pa3HLIMMK
pPa3HOCaMM.

TaKan yCTaHOBKa U USMEPUTENLHAA an-
napatypa Nno3eonAoT pewwaTb PAL MHMEeHEep-
HO-Te0NOrMYecKuX 33434 — ropu3oHTanbHoe
W BEPTUKANbHOE M3YYeHME reDaNeKTpuYyec-
KOW Cpedbl: onpeaeneHue KpoBau U No4o-
Wbkl MMTI, BeiaeneHmMe 0bnacTu pacnpoc-
TPaHeHWA KPUON3TrOB, USMEHEHHWE MOLLHOC-
TH MMUHUCTLIX U NECYAHMCTLIX Pa3HOCTEH.

3. MpaKkTrHyecKre NPMMepPbI MCNONb30Ba-
HuA JHM3 Ha aksatopuax (paboTthi Ha
axksatopum CesepHoro u CpegHero Kacnua)

Bonbiioil c6bEM MOPCKUX M3MEPEHMIA
[OHM3 BbinonHeH Ha akeaTopum Kacnuiicko-
ro mopa. HaunHan c 2003 r. 000 «CIrHMK»

npoeoauT HedTerazonouckoesle paboTol B
POCCMMCKOM M Ka3axXCTaHCKOM CeKkTope
Cesepxoro n CpegHero Kacnua,

leonoropassegouHsie pabotel (TPP) B
ycnosuax CesepHoro Kacnua cBA3aHbl co
CNOMHBIMKW NPUPOAHBIMK U TEO/IOTUYECKH-
MK ychosuamu [Anekcees, 2009).

Mpu noarotoske KOxHO-Pakylwe4yHoH
naowaaun BeayuLyo ponb Ceirpany MeToab
NPAMOro NporHo3a YB-HacbilWeHWA — 3nek-
Tpopa3sseno4Hbie pabotel IHM3, nporHosun-
pOBaHMe KoNNekTopos W YB-HacbluweHMA no
TexHonorum AVO-nuTockad. InekTpopasse-
A0YHbIe paboTel C BEICOKOW CTENEHBIO
Ha[EMHOCTH BEIABUAW MOLLHYIO aHOMaNWIo,
CBA3AHHYIO C HAIMMMEM 3aNEMN B IOPCKO-
MENOBLIX OTNOMEHMAX, 8 npﬂBEAEHHbIﬁ
AVO-aHanu3 no3BoNMA OXapakTepusosaTh
UHTEPBAN HEOKOMCKUX OTNOMEHWIA B paiio-
He cKBa)KMHbI No2-ParylieyHan kak obnana-
WKWK XOPOLWKUMM KONNEKTOPCKMMU CBO-
MCTBEMM M BBICOKMMM nepcnekTyueamm
YrNesoaopoaHoro HacellweHua. B pesynsra-
TE UCNBITAHWA CKBAMUHLI MAKCUMANBHEIRA
0ebuT M3 oTNOMEeHUH HeoKoMa Ha 25 mm
wryuepe coctaemun 6onee 1000 m¥cyT, a
M3BNEKaEMbIE 3anackl HedTH cocTasuamn 215
MAH. TOHH (C1+C2), arasa- 28 mnpa. m® [Tam
mel.

Ha ocHOBaHWMKM aHanu3a NpoBeAEHHbIX
pabot pazpaboTaH oNTUMaNbHbIM KOMMAEKT
Ha NoMcKoBO-oLEeHOMHOM aTane PP, Bknto-
YaloLLMin B Ka4yecTee OCHOBHbIX CAegyiouie
MeToabl: cedcmopazseagky MOTT-21,
anekTpopaseenry AHM3, nporHoswpoea-
HWe KonnekTopos n YB-HaceiweHna no
TexHonorum AVO-nutockaH, 6ypenne, FTUC,
BCM. B peayneTtarte npUMMeHEHUA 3TOrO
Komnaexca meTogos abdekTmeHoCTL Dype-
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HuA coctaeuna 90% [Tam e). Buinm nogro-
TOBNEHbLI K BYPEeHMIO CTPYKTYPbI CO CAOMHbI-
MW YC/IOBMAMM ONTOUCKOBAHMUA, A TAKKe
CTRYKTYRLI, rae ry6uHa mopa npessiwaeT
45 m, a npeanonaraeman ryBbuHa CHBaMUH
6onee 5000 m.

4. Pabota ¢ KNMeHTamm

MoaroToBKa K NONEBBIM MIMEPEHMAM
NPoOEOOWTCA COBMECTHO C 3akazumkom. Ha
OCHOBE anpUOPHON MHGOPMaLIMK CTPOKUTCA
®IM pafioHa paboT M NPOBOAMTCA YUCNEH-
Hoe mogenupoBaHue curdHana AHM32 ana
Pasnu4HbLIX pexkMmoBs paboTel annapaTypbl.

Mocne nposegeHUA MOAENUPOBAHMUA
onpeaenaeTcA HeckonbKo Habopos napa-
METPOB ChEMKW M CETU HaBNIoaeHWIA AnR
pelleHWA NOCTaBNeHHbIX 3a4a4. Bce oHuK
npeanaratoTcA 3aKkasyuKy C NOACHEHUAMM
NONOMMTENLHbLIX U OTPULLATENBHBIX CTOPOH
Kaxporo Habopa.

CoBmeCTHO € 33Ka34MKOM ONPeaensioTCA
onTUManbHbIE NapameTphl ChEMKM M CETH
HabnogeHmiA.

5. OnbiT paboTbi B pasHbIX permoHax

YaobHoe pacnonoxeHue Baswl 000
«CTHMK» — B ueHTpe camoro Boabworo
KOHTHMHEHTa W, NPaKTU4YeCKK, paBHoe yaane-
HWE OT aKBATOPHIA €ro MOPER W BOIMOM-
HOCTb YCTAHOBKM 0bOpYyAOBaHWA W BbINOA-
HEHMWA pEEDT Ha CyOdaX Pa3UYHOro Tkna —
NO3BONAKDT ONepaTMBHO NPOBOAWTE NONE-
ebie paboTel Ha Boaax Bcex mopel PO v 3a eé
npegenamu.

3ddenTuHocTe metoga AHM3 B ymeHb-
WeHWK puckos bypeHuna HedTerasonoucko-
BbIX CKBaXuH OblNa NpoAeMoHCTPHUPOBaHa
Ha aKBATOPHUAX POCCUMCKUX WU 3apyBemHbIX
mopeid (KasaxcTaHcKWi cektop Kacnuickoro
mopA, CeeepHoe, Hopeemckoe u bapeHueso
MOpA, PYMbIHCKWIA cekTop HYépHoro mopa).

No pavHbim MopreoBanka Bonblian
YaCTh 3NEKTpOpa3sBefoYHbIx paboTt Ha
aKBaTOPWKW POCCMACKWMX Mmopein Beina Beinon-
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DB paccHACHAR EHERRIRTAARHEN HAY HO-TERMHSECHR syfEean

HeHa no texHonoruu AHM3. B Mopckom
tunmane Poccuiichoro pepgepansHoro
reonorvyeckoro poxaa Haxogurea 2880
reoNorm4yecknx oT4eTos. M3 HUX TONbKO 55
BKNKOYAIOT AlaHHbIE NO 3NEKTpopasseaKe
(http://marine.rfgf.ru). Nepuog Hanucanua
aTux otyertos 1963-2014 rr. HayuHan ¢ 2002
r. 8 Mopckoi drunman HauMHAKOT NOCTYNAaTh
oTt4eTol no pabotam [IHM3, BeinonHEHHBIM
coTpyaHukammu Komnadum 000 «CTHITK»,
coznarHHoi B 2003 1. (B 2002 r. KONNEKTUB
oTHocuAcA K ANYT «Cubupckas recdusnuec-
kan naptua» MPYIM « MpryTckreopuankan),
HauynHan c 3IToro BpemMeHu, NPOUEHT OTYETOB
no paboram AHM3 coctasnsaert 74% ot
obuwero obbema anekTpopasBefoYHbIX
pabot. O6wmit obvem pabot AJHM3 B poc-
CUICKOM cekTope 3a 2002—-2016 rr. cocTas-
naet 6onee 15000 nor. km.

3aknoueHume

MNpepgcTasneHHbie annapaTypa, ycTpo-
MCTBa, CUCTEMbI HabNHAEHWI U B LIeIOM
metoauka AMH3 paszpabotaHsl KOANEKTKH-
som 000 «CIMHMNK», HekoTopsie annapartyp-
Hble, NPOrpaMmMHbIe U MEeTO4UYECKuE
BONPOCH! PELWAKOTCA B COTPYAHMYECTBE C
BEeAYLMMK HAYYHBIMK U NPOU3BOACTBEHHI-
MK opraHr3aumuamm PO,

MHOroneTHWIA NPpakTUYECKKA onbIT
nokasan, 4o metoguka JHM3 addexTusHa
npy pewedHMmM 3agavi CHUWHEHWMA PUCKOB
bypeHWA HedTerasonoOMCKOBbIX CKBaXWH
Ana BoNbLWKMHCTEA recnoro-recPpusnyeckmnx
YCAOBMIA Ha CYLUE M AKBaTOPUAX.

PazpabarbiBaeman akBaNbHanA METOAMKA
HA3M3 ans AUIP npy3BaHa pewaTs 3aaa4yu
MCCNEeA0BAHWA FE03NEKTPUHECKOTD pa3pesa
Ha4YWHafA C MOPCKOTo AHa A0 rAYBUH
300-500 m.

BLINONHAA CYXONYTHbLIE U MOPCKUE
3NeKTpopazsenodHble paboTel Ana HedTera-
30BbIX M M3bICKATENbCKMX KOoMmnaHuii, 000
«CMHMK» cHukaeT UHaHCOBbLIE M 3KONOTK-
YecKH1e PHUCKMW.
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