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HaBepeHO OCHOBHI TeXHIUHI XapaKTepUCTHUKU anlpoboBaHux y 66-my petici HAC “TTpodec-
cop BopsaHUMITKUN' MOAYABHHX allapaTypHUX MOPCBKUX Ie0(Di3MYHIX KOMIIAEKCIB i pe3yAbTaTH iX
TEXHOAOTIYHUX BUIIPOOYBaHb ¥ KOMIIAEKCI 3 6araTOI[iALOBUM IITATHUM ITaAyOHUM YCTaTKyBAHHSIM.

Principal specification of module instrumental marine geophysical complexes tested during
the 66 voyage of RV “Professor Vodyanitskiy" and results of their technological tests in a
complex with multipurpose standard deck equipment have been given.

BeapeHue. I'eohusnyecKUMU UCCAEAOBAHM -
sIMM MOpeU U OKeaHOB VHCTUTYT reo(hU3UKHU UM.
C.N. Cyb6o6orura HAH YKpanHBI 3aHUMaeTCs Ha
NIPOTS>KEeHUM HECKOABKUX AeCATKOB AeT [ [IHio-
KOB U Ap., 2000]. B mocaepHUE TOABL MOPCKUE
reopuszrueckrie HaOAIOAECHUS BBIITOAHSIANCH Ha all-
IlapaTypHBIX KOMIIAeKCaX U 060pyAOBaHNUM, BO3-
PacT KOTOPHIX IIPEBHIIIAA UeTBePTh BeKa. EcTe -
CTBEHHO, UTO TAaKOW AAUTEABHBIM CPOK SKCIIAY-
aTally IpUBEA UX He TOABKO K (PU3NYECKOMY,
HO ¥ K MOPaAbHOMY cTapeHUIo. [TosToMy BO3-
HUKAQ HEOOXOAUMOCTb OOHOBAEHMS allllapaTyp-
HOTO ITapKa M paclIupeHUsI Aalla30Ha MeTOAOB
HCCAEAOBaHUM. BTOPBIM CyIleCcTBEHHBIM MOMEH-
TOM CTaAO TpeboBaHNe ITIOAYUEHHSI pe3YABTaTOB
3KCIIePUMEHTAABHBIX MOPCKUX re0(PU3NIeCKUX
HaOAIOAEHUY B COOTBETCTBYIOIIUX (hopMaTax AAT
X IIOCAEAVIOLIEe 00pabOTKU U UHTEPIIPETAIUN
Ha COBPEMEeHHOM IIPOTrPaMMHO-aATOPUTMIYECKOM
YPOBHE.

Kak n3BecTHO, NpruobOpeTeHre HOBBIX 00pas-
IIOB MOPCKOY reohm3UUeCKON anmapaTypsl 1 000-
PyAOBaHU4 TpeOyeT 3HAaUUTEABHBIX (PMHAHCOBBIX
3aTpat. Takasg BO3MO>KHOCTb IOSIBUAACh B Hava-
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Ae 2007 r., Korpa ObIAG yTBEPIKAEHA IepBasd Iie-
AeBad IIporpamMMa Hay4YHBIX UccaepoBaHm HAH
Yxpausns! "IIporpaMma KOMIINEKCHBIX OMOpPeCypC-
HBIX, THAPO(PU3NYECKUX U T€OAOTO-Teoru3ndec-
KUX HUCCAEAOBAHUM MOPCKOM CpeABl, NepCIeK-
THUBHBIX He(Tera3oHOCHBIX CTPYKTYp M KapTHu-
POBaHUSA pacIpeAEAeHUs ra30TUAPATOB B aKBa-
Topuu YepHoro u A30BCKOTO Moped Ha 2007—
2009 rr.". B paMKax BBINOAHEHUS 3ToM [Iporpam-
MBI MTHCTATYTOM reoU3uKU ObIA pa3padoTaH OIl-
TUMaABHBIU KOMIIAEKC MOPCKHUX IreO(hU3UIECKUX
METOAOB AN UCCAEAOBAHUS CyOMapUHHBIX 3aA€e-
JKeM ra3oTuAPATOB, KOTOPBIM BKAIOUYAET:

— celcMHYeCcKoe IIPO(PUANPOBAHME KaK IAaB-
HBIU METOA, BBEIIBA€HUS aMIIAUTYAHEBEIX U CKOPO-
CTHBIX aHOMAAUHN, OOYCAOBAEHHBIX CTPYKTYPHBI-
MM 0COOEHHOCTSIMU I'€OAOTHMYECKOI'o paszpesa U
ra3oruAPATOBMEINIAIONIUMYU IOPOAAMUY;

— rpaBUMeTpHUYECKHe M MarHuToMeTpudec-
KHUe HaOAIOAEHUS C IIeAbI0 KapTHUPOBaHMS pas-
AOMHO-OAOKOBOU TAYOUMHHOU CTPYKTYPHI AHA aK-
BaTOPUY;

— reoTepMHUUYeCKHe UCCAEAOBaHUS TeMIlepa-
TYPHOTO pe’XKUMa BepXHeW 4aCTU AOHHBIX OCAA-
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KOB AAS pacueTa TEIAOBBIX IIOTOKOB M IIOCTpPOe-
HUS TepMOOapuiIecKuX MopeAelr (hopMUpoOBaHUS
30H ra30rupApaTooOpa30BaHud;

— BAEKTPOMAarHuTHOe NPOMUAMPOBaHUE Me-
TOAOM @HAAW3a CIIOHTAHHOT'O SAEKTPOMAarHuTHO-
ro usayuenus (ACOMU) c 11eabro KapTUPOBaHUSA
30H TeKTOHUYEeCKHU HAIPS>KEeHHOTO COCTOSTHUS.

CoraacHO pa3pabOTaHHOMY KOMIIAEKCY METO-
AOB, OBIA BBITTIOAHEH aHAAUTUUYECKUYU 0030p OTe-
YEeCTBEHHBIX U 3apyOe’KHBIX Pa3pabOTOK B 3TOU
obaactu. [Ipn 3TOM paMKu IOAYYEHHOTO (PUHAH-
CHUPOBAHUS OBIAU OIIPEAEATIONIUMHA IIPU BEIOOPE
OIITUMAaABHBIX, C TOYKH 3PEHUsI CTOUMOCTH U TeX-
HUYEeCKUX BO3MO’KHOCTEH, alllapaTypHBIX KOMII-
AEKCOB.

AAS IpOBeAEHMST MOPCKUX Ieo(pU3mIecKuX Uc-
caepoBaHUM MTHCTUTYTOM reo(pu3nKu OBIAU IIPU-
obOpeTeHbl 00pa3Ilbl COBPEMEHHOM MOPCKOM ceii-
CMUYEeCKOM , MarHUTOMETPUYECKOU U re0TepMH -
YEeCKOU almapaTypel 1 OOOPYAOBAHUS: TEAEMET -
pruecKas cericMuyeckas CUCTeMa AASI MOPCKHUX
pabor XZone® Bottom Fish npousBoAcTBa OO0
"CU Texnoropxu MHcTpyMenTC" (leaeHAXUK, Poc-
CH$l), KOMIIAEKT [THEBMOUCTOUYHUKOB (hrpMbl BOLT
(CILIIA), MOpCKOM IIPOTOHHEBIM MarHUTOMETP-T'Pa-
auentTomerp MPMG-3 (OO0 "MIMITEAAHC", Tpo-
unk, Poccust), MOpCKOM reoTepMUUECKUM KOMII-
Aekc "TEOC-M" (HI'TL] "TTAAC", Camapa, Poccus).
OaekTpomerpryeckuii Komnaekc "ASTROGON-M"
OBIA @pANITUPOBAH K IIPOBEAEHMIO paboT ¢ 6op-
Ta CyAHA Ha OCHOBE AOTOBOpPa O TBOPUYECKOM
HAyYHOM COTPYAHHYECTBE C ero IIPOU3BOAUTE-
AreMm — OOO "HOr-uedrerasreororus” (Kues,
YKpanHa). Takke ObIAG BBIITIOAHEHA MOAEPHU3A-
nusa umeroulerocss B VMHCTUTYyTe MOPCKOTO rpa-
BuMeTpudeckoro kommnrekca 'MH-K u pa3spa-
00TaHO IPOrPaMMHO-AATOPUTMHUYECKOEe obecIie-
yeHHe 00pabOTKU W MHTepHpeTalluy MaTepua-
AOB I'PaBUMETPHUUECKUX U MAaTrHUTOMETPUUECKUX
HabaropeHUl [CTapocTeHKO U Ap., 2003].

ITporpaMmMon mpeayCcMaTpUBAAOCE BO30OOHOB-
AeHUe PeryAsipHbBIX MOPCKHUX 3KCIEAUIIMOHHBIX
uccaepoBanut Ha HUC "TIpodeccop Boasguuir-
KHI", KOTOPOE IIOCAE€ AOATOCPOYHOU apeHABI ObI-
AO BO3BpAllleHO ero CYAOBAAAeAbIly — MHCTH-
TyTy OUOAOTHM IOKHBEIX Mopelt HAH YKpauHBIL.
CaepyeT oTMeTuTh, 4To Bo3pact HUC “TIpodec-
cop Bopaaunkuit" (CyAHO OBIAO CITYIIIEHO Ha BOAY
B 1976 r. B ®UHASHAMU) U AOATOCPOYHAsI apeH-
M@ CaMbIM IIaryOHBIM 00pa3oM OTPa3UuAUCH Ha eTro
TEeXHUYEeCKOM COCTOSTHUN. CYAHO HY>KAQAOCH B Ka-
NUTAABHOM PEMOHTE, IIPOAOAKUTEABHOCTE KOTO-
PpOro BBHUAY (DMHAHCOBBIX TPYAHOCTEM COBIIAAA C
BBIIIOAHEHMEM BhINIeyKa3aHHou [TporpamMet. I'o-
3TOMY BO30OHOBAEHUE HAay4YHBEIX PENCOB CTaAO
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BO3MOXXHBIM AUIIL B 2010 r. y>)Xe B paMKax HO-
BOM [1eA€BOM KOMIIA€KCHOM IIPOrPaMMBbl HayUHBIX
nccaepoBanut HAH Ykpanner Ha 2010—2012rT.
" KoMIaekcHas OljeHKa COCTOSTHUSA U IIPOTHO3M -
POBaHUS AVHAMUKU MOPCKOM CPEABI 1 PECYPCOB
AzoBo-YepHoMopckoro 6acceria”. [TepBbie moc-
Ae peMoHTa 64-% u 65-4 peticet HYC “TIpodec-
cop Bopsgaunkuit" ObIAU IPOBEAEHBI COOTBETCT-
BeHHO VHCTUTYTOM OMOAOTUM I0KHBIX MOPEU UM.
0.0. KoBaneBckoro u OTaereHrueM MOPCKOM reo-
AOTHHU U OCAAOYHOTO pyApooOpa3oBaHus [IIIHI0-
KOB U Ap., 2010]. OnblTHO-MeTOANYEeCKHe pabo-
THI IIO 3a@IIYCKY U MCIBITAHUIO MOPCKUX alllapa-
TYPHBIX KOMIIAEKCOB, OTPAOOTKe ONTUMAABHBIX Me-
TOAMYECKUX IIPUEMOB IIPOBEAEHNS KOMIIAEKCHBIX
reoAOToTeoU3MIECKUX PabOT Ha OTAEABHBIX Hed-
Tera3onepCHeKTUBHBIX CTPYKTypax B 3allaAHOM
yacTu YepHoro Mopsi ObIAU TIpoBeAeHbl B 2010 1.
c 31 aBrycra 1o 14 ceHTs0ps B 66-M petice HMC
"TIpogeccop Bopsuuniruit”" [Koboaes, 2011].

B HacTos1lell cTaThe MPUBEAEHBI OCHOBHBIE
TeXHMYeCKUe XapaKTEPUCTUKU allpOOMPOBAHHEBIX
B 66-M petice HUC “TIpodeccop Boasaunkuin"
MOAYABHBIX alllapaTypPHLIX MOPCKUX Ieou3M -
YEeCKMX KOMIIAEKCOB U PE3YAbTaThl UX TEXHOAO-
TUYEeCKUX UCIIBITAaHUU B KOMIIAEKCe C MHOTOIle-
AEBBIM IITATHBIM ITAAYyOHBIM OOOPYAOBAHUEM.

PazmMmelneHnne NITaTHOTO IaAyOHOTO 000pY-
AOBaHUS U MOAYABHBIX reo(pU3N4YeCKUX Aa-
oopartopuii Ha HUC “TIpogeccop Bopgaun-
Kuit''. LlereBol KOMIIAeKCHOU mporpammont HAH
YKpauHbI IPeAyCMOTPEHO Pa3HOIIAAGHOBOE MHO-
roimeAeBoe ucrnoabzoBanue HUC “TIpodeccop
BopsaHUIIKUI" AN IPOBEAEHUS THAPOAKYCTHYEC-
KUX, TUAPOPU3NYECKUX, THAPOXUMHNYECKUX, Te0-
AOTO-Te0(PU3UUYECKUX U IKOAOTUYECKUX HCCAE -
AOBAHUM Ha aKBATOPHUAX. DTO OOCTOATEABCTBO
IIPeAIoAaTaeT MOAYABHBIN (MOOMABHEIN) XapaK-
Tep pa3BepThIBaHUS Ha OOpPTy CyAHA aImapa-
TYPHO-TEeXHUUYECKUX KOMIIAEKCOB AAS BBEITIOAHE-
HUS Pa3AMYHOTO POAA TEeMAaTUUECKUX MOPCKUX
SKCIEAULIMOHHEBIX paboT. B 3TOU cBA3U paspa-
OoTaHHBIY U apanTupoBaHHbIM Ha HUC "“Tlpo-
deccop BopaHUIIKHI' KOMIIAEKC MOAYABHBIX T'€O-
duznyeckux rabopaTopui (CeiCMUIEeCKOH, reo-
TepPMUYECKOM, 'PaBUMETPHUIECKOM, MAarHUTOMET-
PUYECKOM U SIAEKTPOMETPUYECKOM) TPEeATIoAaTaeT
UX MOOUWABHBIM XapaKTep pa3BepTHIBAHUS AT
MIPOBEAEHUS UCCAEAOBAHMM KaK B pamkax [Ipo-
rpaMMBl, TaK U IAQHUPYEMBIX XO3A0TOBOPHBIX
paboT ¢ MPOM3BOACTBEHHBIMHU OPraHU3aIUIMMU.

Bo BpeMs KaUTaAbHOTO peMOHTa OBIAO IIPO-
BeAEHO IlepeoOopyAOBaHUe, YCTAHOBKA M MOH -
Ta’k Ha OOPTY CyAHA IITAaTHOT'O MHOTOIIEAeBOTO
obopyaoBanud. Ha puc. 1 cxeMaTuuecku mnoka-
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Puc. 1. Pacnioro>keHmne CyAOBBIX CUAOBBIX MEXaHU3MOB
(A1—AS5 — cnyckonopbeMHBIE A€OEAKU) U MOAYAb-
HBIX reodusndeckux raboparopuii Ha HMIC "ITTpodec-
cop Bopgrunxui".

3@HO PACIOAOJKEHHe OCHOBHBIX CYAOBBIX CITyC-
KOIIOABEMHBIX U CUAOBBIX MeXaHU3MOB, oDecIIe-
YHBAIOMIUX (PYHKIIMOHUPOBAHME MOAYABHBIX Te0-
(prsnueckux raboparopuii. Aas obecriedeHus Cu-
CTeMBI BO30Y>KAeHUS YIIPYTUX KOAeDaHUM celc-
MMYeCKOI'0 KOMIIAeKCa B MAIIMHHOM OTAEAEHUU
CyAHA OBIA YCTAHOBAEH CTAIlMOHAPHBIN JAEKT -
pokomIipeccop OK-7.5. PecuBep, nmpepHa3HavueH-
HBIM AAS OoDeclieueHUusT HelIpPepBIBHOW paboThI
ITHEBMOKCTOYHUKOB IIOCTOSHHBIM A@BAEHUEM CoKa-
TOTO BO3AYXa, pa3MellleH Ha IIAIOIIOYHOMN MaAy-
Oe. MoHTaX Ha O0OpPTy CyaHA CeTH TPyOOIIpOBO-
AOB C’KaTOTO BO3AyXa OBIA BHIIIOAHEH B COOTBET-
CTBUU C TPeOOBAaHUSAMU PETAAMEHTUPYIOUINX AO-
KyMeHTOB. [THeBMaTuueCKU KOAAEKTOP CUCTe-
MBI IIOAQYHU CKATOI'O BO3AyXa 0OOOPYAOBAH IO Ae-
BOMY OOpPTy Ha KOpMe CyAHa.

Crenrprika KOMIAEKCHBIX TeOhU3NIECKUX Pa-
OOT COCTOUT B IIPOBEACHNU HAOAIOAEHHUM C IIOMO-
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IILI0 CEHCOPHBIX IIPUEMHHUKOB KakK CTaljloHap-
HO YCTQHOBAEHHBIX (IPaBUMeTpPHUUYECKUE U 3AEKT-
poMeTpUUecKyre) Ha CyAHe, TaK U YAQAEHHBIX 3a
ooptT. [locrepHIE B CBOIO OUEepPEeAb AEAITCS Ha
OyKCHUpYyeMBble BO BpeMsi ABH)KEeHUS (MarHUTOMeT-
pHUYecKUe U CeiCMOMeTPUYeCKUe) U 30HAUPYIO-
1IIFe BOAHYIO TOAITY U AOHHBIE OCAAKU IIPU Apei-
de cypHa Ha CTaHIUMAX (reorepMuueckue). Ta-
KON IIUPOKUM CIEKTP HeNpPepBhIBHBIX U AUCK-
PEeTHBIX TeO(PU3NIECKUX HAODAIOAEHUN ITOTPeDO-
BaA OTPabOTKM ONTHMMAABHOTO pe’kuMa IIpoBe-
AEHUSI Pa3AUYHBIX BUAOB PabOT C IeAbIO pallu-
OHAABHOTO UCIIOAB30BAHUS MAAYOHBIX CUAOBBIX
MeXaHU3MOB U 3KOHOMHHU CYAOBOT'O BPEMEHH.

At pazMeleHrs 3a00PTHOrO 00OPYAOBAHUA
C IIeABIO IIPOBEAEHMS CeCMUUEeCKUX UCCAEAOBA-
HUM ObIAG UCIIOAB30BaHA KOPMOBASI TPAAOBAS Ae-
Oeaka (cM. puc. 1), obopypoBaHHas AByMs Oapa-
OaHaMU C He3aBUCUMEBIM BpallleHueM. [TocaepHee
IIO3BOASIAO IIPOBOAUTD PA3AEABHBIN CITYCK 3a OOpT
CelCMUUYEeCKON KOCBHl U OYyKCHPOBOYHOI'O TPOCA
ITHEBMOWCTOYHHUKOB C IIOMOIITHI0 KOPMOBOT'O SAEKT-
poruapaBandeckoro [T-oOpa3Horo nopraaa.

KopmoBO# IIBAPTOBEIN IIMTUAB OBIA 3aA€HUCTBO-
BaH AN CITyCKa 38 00PT MarHUTOMETPUYECKUX I'OH-
AOA. DAEeKTpOruppaBAndecKas AebepKa IIpaBoTo
OopTa WIAIONOYHOM nmaryOsl (A3) ¢ KpaH-0arKOU
U OTKMAHBIM MOCTHKOM HCIIOAB30BaAach AAS IIPO-
BeAeHUsI 3a00PTHBIX re0OTEPMUUECKUX HabAIOAE-
HHUM Ha CTAaHIIUIX.

BBIHOCHBIE IIITAHTU A KPENIAEHUS AQTUUKOB
perucTpanuy dSAeKTPOMarHuTHOTO ITOASI OBIAU TI0-
IIapHO C ABYX OOPTOB YCTAHOBAEHEI Ha IIAIOIIOY-
HOU Ianyoe.

BAokm ynpaBAeHUS anlllapaTypHBIMU reodu-
3UYEeCKMMU KOMIIAeKCaMHM pacllOAaraAuch B OT-
AEABHBIX Aa0OPATOPHBIX IIOMEIIEHUIX CyAHa.

AnmmapaTypHble KOMIIAEKCBI AAS IIPOBEAe-
HUSI MOPCKUX reo(pu3nyecKux HaOAIOAEHUMN.
CericMopa3BeAO0YHbBIH KOMIIAEKC COCTOUT U3 ABYX
B3aUMOCBSI3aHHBIX CUCTEM — PEeruCTpaliiy U BO3-
Oy’>KAEHUS YIIPYTUX KOACOAHUM.

B KagecTBe cucTeMBl perucTpanui UCIIOAb30-
BaAACh NUPPOBAsI CEUCMOPA3BEeAOUHAS TEAEMET-
pudeckas cucreMa XZone® Bottom Fish, mpea-
Ha3HaueHHas A TpoBepeHus 2D u 3D ceiicMu-
YeCKOro Npo(UAMPOBAHUSA Ha aKBaTOPHUAX OPU
rAyouHe Mops# cBhlille 20 M. KOHCTPYKTHUBHO CH-
CcTeMa COCTOUT U3 OOPTOBOU U 3a00PTHOU YaCTH.
B cocTtaB 60pTOBOM YaCTH CUCTEMBI BXOAUT LIE€HT-
panrbHasa ctaHnusa peructpanuu (LICP) co Bceit
HeoOX0AUMOM Ilepudepuel, a TakKe aryoOHoe
00OpyAOBaHME: COEAVHUTEABHBIE KaOeAr U Ilepe-
XOAHBIE MOAYAY . 3a00PTHAS 4aCTh IIPEACTABAS -
eT coOO0M TeAeMEeTPHUYECKYIO CEMCMUYECKYIO KOCY.
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LCP npeapnazHaueHa aasl cOopa mHPOpPMa-
MU OT IPUEMHBIX MOAYAEU KOCHI, BU3yaAU3a-
MH CEeMCMOTPaMM, apXUBHUPOBAHMS AQHHBIX, KOH-
TPOAS KaueCTBa IOAYUYeHHOTO MaTepuana U AUa-
THOCTUPOBAHUA Bcel cucTeMbl. OHa BBIIIOAHE -
Ha B BHAE CTOMKHU CO BCTPOEHHBIMHU B Hee cep-
BepaMM, CUCTEMOU SAEKTPONUTAHUSA U TTOAKAIO-
YEeHHBIMU ITepU(PEePUNHBIMU YCTPOUCTBAMHU (PHC.
2). I'lutanue LICP ocymiecTBAsieTCs OT CeTH Iie-
peMeHHOTO ToKa HanpsokeHueM 220 B. KoHTpoab
BEAMYUH TOKA U HAIPS>KeHUs B KOCe MPOU3BO -
AUT OAOK YIIPaBAEHUS, AQHHBIE BHIBOASITCSI Ha 9K-
pau mounutopa LICP.

LICP cnoco6Ha obpabaTeiBaTh A0 7200 KaHa-
AOB C TIOAAEPIKKOU HECKOABKHUX KOC, UTO CYILLeCT-
BEHHO YBEAWUMBAET IIPOU3BOAUTEABHOCTD CEMC-
MOPAa3BEAOYHEBIX PAOOT. AAS TIOBHIIIEHUS KaueCT-
Ba OOpabOTKH IIOAYUYEHHOI'O MaTepraAd UCIIOAB-
3yeTcsl YAOOHBIN TOAB30BATEABCKUU UHTEPdENC,
TTO3BOASIIOIIUY 3aAaBaTh YacCTOTHI Cpe3a U pe-
JKeKIUHY, BEIOUpaTh POopMy (DUABTPOB U TAYyOU-
HY IOAABAE€HMs ITyMOB. IIporpamMmHOe obecrie-
yeHUe MO3BOASET YIPABASATh CTAHIIUEU OAHOMY
oneparopy. MarerpuposanHas B cocras LICP cu-
CTeMa KOHTPOAS KauecTBa AAeT BO3MOJKHOCTh
y>Ke Ha paHHeM CTapAuM OOHAPY’KUTh HeKauecT-
BEHHBIE CEUCMOIPAMMBL. ABTOMaTU4E€CKUU BEI -
BOA " JKypHana COOBITHUM " oOAerdaeT TPyA olle-
paTopa U II03BOASIET BOCCTAHOBUTH TOUHYIO Kap-
THUHY YCAOBHM IIPOBEAEHUS IIOAEBBIX padoT.

OmnepaTtop ¢ nmomoitisio LICP MoxxeT mpous-
BOAUTH HAaCTPOMKY CUCTEMBI HAa Pa3AUUYHBIE pe-
>KMMBI paboTHl, BEIOMpPATh AAUTEABHOCTD 3allu-
CH U IIEpUOA AUCKPETH3allNH, HaCTPauBaTh KOAU-
YeCTBO PErUCTPUPYEMBIX M CAY’KeOHBIX KaHa-
AOB, OIIPEAEASITh ITapaMeTphl (PUABTPOB, IPOBO-

Puc. 2. LlenuTpanbHas cranuus peructpanuu (LICP).
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AUTH IIPOIIEAYPHl KaAMOPOBKM M AUATrHOCTUKU
CeKIIMY KOCHL. B mpornecce peructpanum onepa-
TOP KOHTPOAUPYET COCTOSTHUE TeAeMeTPUIeCKOMU
KOCHI ¥ KaueCTBO IIOAyYaeMBIX CeHCMOTrpaMM.
OHU MOryT OBITH BBIBEAEHBI HA 3KPAH MOHUTO-
pa, pacleudaTaHbl Ha IPUHTEepe U 3alMCaHbl Ha
BHENTHUMN HOCUTEAD B BIOpaHHOM popmaTe. AAs
3aIMCH Ha BHEIIHUN HOCUTEAb CHUCTEMAa IIOA -
AEPJKUBAET CAeAyIolre reousndeckue hopma-
Tel: SEG-D 8048, SEG-D 8058. I'To pe3yapTaTam
paboTHl onepaTop MO>XeT c(pOpMHPOBATH IIOA -
HBIM KOMIIAEKT OTYETHBIX AOKYMEHTOB.

IMopkArOueHME 3a00PTHOIO OOOPYAOBAHUS K
LICP ocymecTBAsieTcs uepe3 TaAyOHBIA KaOeAb,
110 KOTOPOMY IIepepaloTCsI AQHHBIE PErucTpH -
pyeMEIX (paboumx) KQHAAOB U OCYILIECTBASETCS
SAEKTPONUTaHME KOCHL BHelIHAs 000A0UKa Kabe-
A M3 IIOAWYPETaHa 3alUIaeT dAeKTpUdeCcKue
IIPOBOAA OT IOBPEXKAEHUS U IIOTIaAQHUS BAATHU .
Pa3zbeMbl Kabeass repMeTUYHEI M U3TOTOBAEHEI U3
MaTepUaArOB, YCTOMYUBBIX K BO3AECUCTBUIO COAE-
HOU BOABHI.

TeaeMeTprueckas celicMU4ecKas KOCa BKAIO-
YaeT I'PY30BYIO, YIPYTYIO M IPUOOPHYIO CEKIIUN.
OCHOBHOe Ha3HaueHUE I'PY30BOU (AHUAEDP) CEK-
MU — YTAyOAeHHe Ha TpeOyeMylo FAyOHHY U
yAaAeHMe aKTUBHBIX CEKIIMM KOCHI OT ITHEBMO-
HU3Ay4YaTeAsd M KOPMEI CYAHQ, @ TaK)Ke Ilepepada
SAEKTPUYECKUX CUTHAAOB C 3a00pPTHOro 0060py-
poBaHud Ha LICP u ob6patHo. [TpouHbIl KabeAb-
TPOC I'Py30BOU CEKIIUM CIIOCOOEH BBHIAEP’KATh
OOABIIINE CHAOBBIE Harpy3kKu Ipu OYKCUPOBKE
3a00pTHOTrO OOOPYAOBaHUA. ABOMHAsA OPOHS 3allly-
1IIaeT IPOBOAA CEKIIMK OT M3HOCA U IIOBPEXKAe-
HuM. [aAbBaHU3UPOBAHHBIE CTAAbHBEIE IIPOBOAA
OpPOHU CKPy4YeHBI B IPOTUBOIIOAOKHEIX HAIlPaB-
A€HHIX, 4YTOObl OaAaHCHUPOBATH BpallleHHEe Ka-
Oeab-Tpoca. Pa3beMbl ceKIIuU TepMeTUYHbI 1 13-
TOTOBAEHBI U3 MaTepHarOB, YCTOMUMBEIX K BO3-
AEMCTBUIO COACHOM BOALIL.

Yrupyras XBOCTOBasi aMOPTU3aIlMOHHAs CeK -
1Ysl IpepHa3HaueHa AAS AeMII(pUpoBaHUSA KO-
AeOaHUM CUCTEeMEBI B IPOAOABHOM IIAOCKOCTU U
NIPeAOTBpallleHNsI paclIPpOCTPaHeHMsI IIyMOB CYA-
Ha K IpUOOPHEIM CeKIUAM. Hepes yIpyTyio Cek-
IIMIO OCYIIECTBAsIeTCS IIpUeM U Ilepepada TeAe-
MeTpuieckux AaHHBIX OT LJCP K aKTUBHOU CeK-
IIUM U OOpaTHO, a TaK)Ke CUTHAAOB CUCTEMBI YII-
PaBAeHMs TAYOMHOU IIOIPY’KEeHUA KOCHL U IIO3U-
IUOHMPOBaHUA. CUTHAABL IEPBOTO BCTYIIAEHUSA
C AQTUMKOB AQBAEHUS NHEePeAaroTCs Ha DAEKT-
POHHBIN MOAYAB, KOTOPBIM 00eCIIeunBaeT UX IIPeA-
BapUTEABHOE YCUAEHUE, QHAAOTO-IIU(DPOBYIO 00-
paboTKy U Iepepaudy IO TEAEMETPUYECKOM AU -
Hum Ha LICP. CuroBBIe HArPy3KU CEKIIUU IIepe-
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MAIOTCSI dYepe3 ABa ITOAMAMUAHBIX TPOCA, CIIO-
COOHBIX BHIAEPIKATH HATSPKEeHUE KOCHI.

K yupyro#i ceknuu nopkAloueHa IpubopHas
(aKTMBHAas) CEKIIUS TeAEMEeTPUYeCKOM KOCHI (PUC.
3). O6or0UKa YIPYTUX U IPUOOPHBIX CEKITUY CH-
CTeMBI U3TOTOBAEHA U3 IIOAMypeTaHa, 0OAaAalo-
II[eT0 He0OXOAMMOY IIPOYHOCTHIO U He AOIIyCKa-
IOIIIero pa3phblBa CEKIMN IIPU AOIYCTHUMBIX Ha-
rpy3kax. CeKIIUM KOCBl COEAUHSIOTCS MEKAY CO-
Oo¥ cnenarbHBIMU MY(PTaM1, U3TOTOBAEHHBIMU
"3 TUTaHa. AAS 3aTIOAHEHUST CEKITUY HAaTlIOAHUTe-
A€M B KOHCTPYKIIMH MY(THI IPEAYCMOTPEH CIle-
ITUAABHBIY KAaaH. B KauecTBe HAaTIOAHUTEAS CEK-
IMU UCIOAB3YETCS JKUAKOCTD (IapauH MapKu
Isopar). B mmeasix 3KoAOTHUECKOM 6€30I1aCHOCTH
IpuOOPHBIE CEKITUN Pa3AEAEHBI Ha TepMETHYHEIE
OTCEKHU CHelMarbHBIMU YCTPONCTBAMM — OAOKU-
paTopaMy, 4TO IPeAOTBpalllaeT yTeuKy HallOAHU-
TeAsT B MOpe M3 OTCEeKOB, COCEAHUX C aBapui-
HeIMu. Kaxkpast npuOopHasi CeKIus uMeeT CBOU
YHUKAABHBIN CEPUMHEBIN HOMEP, KOTOPBIM MOJKET
ObITE onipepeneH LICP. OTo mo3BOAsIeT TOCTOSTH-
HO KOHTPOAWPOBATH COCTOSTHME U paboTOCIIOCO0-
HOCTB CEKIIMU B IIpOIlecce NpoBeAeHUs padoT.

Hcnoab3yeMble B cOCTaBe IPUOOPHON CeK-
LMY THAPO(OHEI C YyBCTBUTEABHOCTHIO 28 B/0ap
CHIOCOOHBI IPUHUMATH OTPa’kKeHUsI OT TOPU30H -
TOB, HaXOAAIIMXCS Ha 3HAYUTEABHBIX TAYOHHAX.
'pynnrpoBaHme AQTYMKOB OCAAOASIET BO3AEHCT-
BHe IIOMeX U IIOBBIIIaeT HaAEKHOCTb TPUOOPHOMU
ceknuu. ['MAPOOHBI UMEIOT BBICOKYIO YYBCTBH-
TEeABHOCTb U IIO3BOASIIOT paboTaTh Ha IAyOUHe
20 80 M. A@TUYMKU pa3MellleHbl IPYIIaMu IO BO-
CeMb IITYK uepe3 Kakpble 6,25 M. CuUrHaABL OT
Ka’KAOU I'PYIIILI FTEAPO(OHOB IIOCTYIIaIOT BO BCTPO-
€HHBIN B IPUOOPHYIO CEKIINIO 3A€KTPOHHBIA MO-
AYAB, KOTOPBIM o6eclieunuBaeT UX IPeABapUTEAD-
HOe yCHAeHMe, aHaAOTo-Iu(POBOe IIpeobpa3oBa-
HUe, IPeABAPUTEABHYIO IIU(PPOBYIO 0O0PabOTKY
U Ilepepady o TeareMeTprudeckod AmHuM Ha LICP.

[MpuMeHsseMBI¥ aHAAOTO-ITU(PPOBOM Tpeodpa-
3oBaTeAb (ALITT) mocTpoeH Ha 6a3e 24-pa3psaHo-
T'O AeABTa-CUTMa MUKPOITPOIIeCcCcopa, 00ecreyrBa-
IOI[erO HU3KUY YPOBEHD I1yMOB U IIIUPOKUM AU-
HaMWYECKUM AMAIla30H PEruCTPaIiii CUTHAAOB.
B cocTaB npuboOpHOM CEeKIMYU BKAIOUEHBI CKBO3-
Hble AMHUHU U ABe KaTYyIIKU CBI3U C CHCTeMaMu
TO3UIMOHUPOBAHUS , paboTaroIe Ha YacToTe
26—28 kI'11 ¢ mopyasanuert FSK 2400 6ut/c.

B cocTas maryOGHOro 000pyAOBaHUSA BXOAUT pe-
TPAHCASITOP CUTHAAOB, KOTOPBIM ITpeAHa3HAYEH AT
BOCCTAQHOBAEHWS CUTHAAOB, IEPEAABAEMBIX T10 Te-
AeMeTpudeckuM AUHUSIM. CoepAMHUTeAbHas Myd-
Ta Kabeas BBEIIIOAHEHa U3 Hep’KaBelollel CTaAmn
Y TePMETUYHO COEAMHSIETCSI C TOKOCHEMHUKOM,
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Puc. 3. ®parMeHT NpHOOPHOU CEKIIUU.

HaAXOASAIIEMCS Ha CITyCKOIIOALEMHOM yCTPOMCTBE.
Yepes3 TOKOCHEMHUK 00eCIeUYnBAETCS HEIIPEPHIB-
Has dAeKTpruuecKas cBsa3b Meskpay LICP u 3a6opT-
HBEIM 000PYAOBAHHUEM.

OCHOBHBIM Y3AOM CUCTEMEBI BO30OYKAEHUA U
CHUHXPOHM3AaIlUN CeMCMUYECKUX BOAH B Pa3AUU-
HBIX YaCTOTHBIX AMAlla30HaX SBASETCS ITHeBMa-
TUYeCKas ITyIIKa (pUc. 4) — UCTOYHUK yIIPYTUX KO-
AebaHUU B BOAHOM cpepe. Moaudukanuu rmHeB-
MOIIyIIIEK MOTYT U3AYYaTh CEICMUYECKHUEe BOAHBI
Pa3sAUYHOM MHTEHCUBHOCTH. [ Ipu IpoBepeHUN pa-
6ot B 66-M petice HUC "TIpodeccop Boasuuil-
Kui" OBIAM HCIIBITAHBI YETBIPE ITHEBMOIIYILIKY eM-
KOCThIO 50 1 90 ArOMMOB3, DHPEKTUBHOCTE TIPU-
MeHeHUs THeBMaTU4eCKUX UCTOYHUKOB OIlpeAe-
ASIETCSI ITPOM3BOAUTEABHOCTBIO BO3AYIITHOTO KOM-
mpeccopa 1 06beMOM pecuBepa, obecreunBalo-
1Iero HeNPephIBHYIO IIOAQYY Ha ITHEBMOIYIIKY

Puc. 4. [THeBMaTHuecKad OyllIKa (00beM pabodeid
KaMepkl 50 afoiim3).
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HeOOXOAUMOI'0 KOAMYECTBO CKATOro Bo3pyxa. Ilo-
CAeAHee 3aBHCUT OT oO0beMa pabouel KaMephbl
WCTOUYHUKA U METOAUKHU PaboT (MHTepBaA cpaba-
TBEIBAHUS ITHEBMOITYIIKHY). KOHTpOAAED UCTOUHU-
Ka 00ecIieunBaeT dIAEKTPOIIUTaHNE U YIIpaBAeHIe
ITHEeBMATUYeCKOH ITYIIIKOM 1 BHEIITHUM 3aITyCK IleH-
TPaAABHOM CTaHIUMN.

MoaepHHU3upoBaHHBIN rpaBUMETPHYECKHH
KoMmnaekc TIMH-K (UT'®) cocTOUT U3 TpexX UACH-
TUYHBIX I'paBuMeTpoB MH-K, B 0cHOBY pabOThI
KOTOPBIX ITOAOKEH KOMIIEHCAITMOHHBIN METOA 13-
Mepenus [2Keaesnsik, 2002]. MoaepHU3a1us rpa-
BHUMETPUUECKOTO KOMIIAEKCA 3aKAIOUAAACh B IIpe-
00Opa30BaHUU @HAAOTOBBIX CUTHAAOB I'PaBUMeT-
POB C TIOMOIITBIO TTPEIM3NOHHBIX ITOTEHITNOMET-
poB B [U(MpPOBYI0 POPMY U MOAEPHU3AINU CUC-
TeMBI YIIpaBAEHUS 9AeKTpoaBUrareaeM. Ha puc.
5 nmpeacTaBAaeHa OAOK-CXeMa Ipubopa.

Ay4d cBeTra Aamnel tTuna Cn-75 (7), cporycu-
POBAHHBIN OIITUYECKUM YCTPOUCTBOM (12), co-
CTOSIIIUM U3 KOHAEHCOPQ, Y3KOU IIeAU U O0BeK-
THBQ, HAIIPaBASIETCSI HA 3€PKaA0, 3aKpelAeHHOe
Ha MagTHUKe KBapleBoU cucTteMbl. OTpa3uBIINCH
OT 3epKana, CBETOBOU OAMK B BUAE Y3KOU (2 MM)
TTIOAOCKH ITOTIIaAAeT Ha pabodyIo TOBEPXHOCTH AUD-
depenrnuaapHOTO (hoTopesucTopa (ADP) (13).

Koraa MasgTHUK 9yBCTBUTEABHOM CHCTEME! Ha-
XOAUTCS B TOPU30HTAABHOM IIOAOSKEHUH, 00e da-
ctu poropesucropa GCK-T'-7A ocBelieHBI OAU-
HAKOBO M DAEKTPUYECKUM CUTHAA Ha BEIXOAE MO-
CTa IIOCTOSTHHOT'O TOKA OTCYTCTBYeT. [Ipu oTKAO-
HEHUU MAasATHUKA OT "HyA€BOTr'0" IIOAOJKEHUS IIOA
AEUCTBUEM YCKOPEHUS CUABI TSIKECTH CBETOBOM
OAUK mepeMerraeTcs 1o noBepxHoctu AP u B
AVHAINIPS>KeHUs TOTO UAW MHOTO 3Haka. [Iporipaga
yepe3 CrAaKUBAIOMUN PUABTD (15) U ycuam-
TeAb (16), 3TOT cCUTHAA IPUBOAUT K cpadaThIBa-
HUIO peae (17). Hepe3 KOHTAKTEI PeAe MOCTyIIa-

Puc. 5. Baok-cxema MOpPCKOro rpaBUMeTpa
I'MH-K(IT®).
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€T MUTaHue Ha UCHOAHUTEABHBIU ABUTaTeAb (10).
Bparmiasace, Apurateab AITM20, cBsizaHHBIN yepe3
peAyKTOp (9) C u3MepUTEABHBIM MUKPOBUHTOM (8)
U Aanee yepe3 KOMIIEHCAIIMOHHYIO Py KUHY (6)
C MasITHUKOM KBaplleBOM CHCTeMBI, BO3BpalllaeT
MasiITHUK (2) B UCXOAHOe cocTosiHnue. Ha ocu u3-
MEePUTEABHOTO BUHTA YCTAHOBAEH COBPEMEHHBIN
MHOTOOOOPOTHBIM IPEITU3UOHHBIN ITIOTEHIITUOMETP
(11), ocymecTBASIIOIIUM TPeoOpa30BaHUe yrAd
IIOBOPOTa MUKPOBUHTA B CcONpoTHBAeHHE. Cae-
AOBATeABHO, AUHENHOe IlepeMellleHue IIITOKa 13-
MEepPUTEABHOT'O BUHTA IIPEBPAIIaeTCs B €ro IAeK-
TPHUUYECKUY aHAAOT — HalIpsyKeHUe MOCTOSTHHO-
To TOKa, KOTOpOe II0AaeTCs Ha aHaAoro-1udpo-
BOU npeobpa3oBaTens (ALIIT) E14-140, cBsa3an-
HBIU yepe3 USB-TopT ¢ MUKPOKOMIIBIOTEPOM.
Bca madopmanug o mapaMerpax paboThl U3
COOTBETCTBYIOIINUX AQTYMKOB ITocTynaeT Ha ALITT
U paree Ha KOMIIBIOTEpP, TAe COXpaHsdeTcd Ha
JKeCTKOM ANCKe B BHAE TaOAuILI B txt- m dbf-
dopmaTax.
H3mepuTeAbHO-BBIYHCAUTEABHBIH KOMII-
AEeKC AN AU)pepeHIHaAbHBIX THAPOMAarHUT-
HBIX HCCAEAOBAHHH — MOPCKOU OyKCUPYEeMBINU
IIPOTOHHBIN MarHuroMeTp-rpapueHromerp MPMG-
03 "MIMITEAAHC", siBAsIeTCS OTTBITHBIM 00Pa3IioM,
npeAHa3HauYeHHBIM AAST aBTOMATHYeCKOT0 U3Me-
PEeHUs MOAYAS BEKTOPA MAarHUTHOU MHAYKIIMH 3eM-
AW B ABYX pa3HECEHHBIX B IIPOCTPAHCTBE TOY-
Kax ¥ rpapuieHTa MeKAY HUMU B YCAOBHUSIX MOP-
CKOU MarHuTHOU cheMKH [Arooumos, 2001].
KOHCTPYKTHBHO KOMIIAEKC BKAIOUAET B Cebs
3a00PTHYIO U HAOOPTHYIO YaCTH, COEAUHEHHEIEe
MeXKAYy COO0U KabereM-OyKCHUpOoM. 3a00pTHASA 4aCThb
npubopa npepCcTaBAseT cOOOM ABa OYKCHUPOBOU-
HBIX KabeAs U ABe IIOTPY’KHBIE TOHAOAHI (pHUC. 0),
KOTOpble OYKCUPYIOTCS Ha PAacCTOSIHUM He Me-
Hee TpeX AAMH KOpPITyca CyAHa OT €rO KOPMHIL.
KabeAb-OyKcUp IIO3BOASIET YAQAUTH MArHu -
TOYYBCTBUTEABHBIE AQTUMKHU OT CyAHA Ha pac-
CTOsIHUe, obeclleuMBalolllee ero MUHHUMaAbHOE
BAMSIHYME Ha pPe3yAbTaThl U3MepeHMs MarHUTHO-
ro noAs1. C ero IOMOIIBIO TIOABOAUTCS 3AEKTPO-
NIMTaHue K 3a00PTHOM Y4acTU IIprOOPa, OCYIEeCT-
BASIeTCH yIIPaBA€HHE PeXKUMOM pabOTHI U Iepe-
Aada IuppPOBOU UH(MOPMALUU U3 OYKCUPYEMBIX
TOHAOA B KOMIIbIOTep. AAWHA Kabead-Oykcupa
(tuma KI'4 x 1,0MA-3-10y), COepAMHSIONIETO OAVK-
HIOIO U3 F'OHAOA ¢ KopMmol cypHa (BK1), paBHa
150 M, a Me>KAY TOHAOAAMU (U3MepUTeAbHad 6asa
rpapuenTtoMerpa) — 100 m (BK2). PaspriBHOE
ycuame Kabensg cocraBageT 600 Kr.
ITpoTOHHBIM MarHUTOMETP IIOCTPOEH 110 IIPUH-
LUITY U3MepeHUs IepUoAa IIpeleCcCruu ssAep 1Ipo-
TOHOCOAEPIKAIIero pabo4yero BellleCTBa, IIOASPH-
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BE1

Foapoaa 1

BK2Z  Fompona 2

i —
150 m

S—
100 s

Puc. 6. 3abopTHad 4acTb MarHUTOMeTpa-rpapueHromerpa MPMG-03
"IMPEDANCE" u cxema OyKCHPOBAHUSI TOHAOA.

30BAHHBIX ITOCTOSTHHBIM ITOAMATHIYMBAOIINM I10-
A€M, HallpaBA€HMEe KOTOPOTI'O OPTOTOHAABHO BeK-
TOPY U3MepsIeMoTo IoAs. [ToaMarHudnBarolree mo-
CTOSIHHOE TIOA€ BKAIOYAeTCsI TOABKO Ha BpeMs I10-
Adpusanuu. B kauecTBe pabouero BelllecTBa UC-
IIOAB3YETCSI YTAEBOAOPOAHOE COeANHEeHNe — Tell-
tan (C7 H16), KoTOpbIM MMeeT BpeMeHa MIpo -
AOABHOU U IIONIEPEYHOM PeAaKCallud COOTBETCT-
BeHHo 2,1 u 1,2 c. MiaMepuTeAbHast 4aCThb IIPO-
TOHHOTO MarHUTOMeTpa IIOCTPOeHa 110 IIPUHITU -
Iy U3MEepPEeHUs YHCAA IIEPUOAOB YaCTOTHI CUTHA-
Aa CBOOOAHOM IIpelecCry IOAIPU30BaHHBIX I10-
CTOSTHHBIM ITOAMArHMYMBAIOIINM IIOAEM SIAEP Tell-
TaHa. [ToaydeHHOe 4ncAO 3a(hUKCUPOBAHHBIX 3a
3TOT BpEeMEeHHON MHTePBaA UMIITYABCOB YaCTOTHI
OIIOPHOTO KBapIleBOI'o reHepaTopa MUKPOIIPO -
IIecCop NepeBOAUT B 3HaUEHUS MarHUTHOM MH-
AYKIIMU B HAHOTECAAX.

[MporpamMmmMHOe obecrieueHre KOMIIAEKCA pea-
AW3yeT BO3MO’KHOCTb U3MEPEHHs U 3allMCU B OIle-
paTHBHOE 3alIOMUHAIOIee YCTPOUCTBO AAUTEAD-
HOCTHU IIOCAEAOBATEABHO MAYIIUX IIEPUOAOB CHUT-
HaAOB IIpelecCUr OT ABYX Pa3HECEHHEBIX B IIPO-
CTPaHCTBe AQTYUKOB IIPOTOHHBIX MAarHUTOMETPOB.
ITpu 3TOM B KaXKAOHM U3 OyKCUPYeMBIX TOHAOA, Ha
OCHOBe U3MepEeHHBIX IePUOAOB YaCTOTHI, hop -
MUPYIOTCI NU(PPOBLIe 3HAUEHUS IIOAST — €eAU-
HUYHBle n3MepeHus. [TocaepHNe CYMMUPYIOTCS
MHUKPOKOHTPOAAEPOM B OAMIKHEU U3 OyKcupye-
MBIX TOHAOA, IPe0oOpa3yloTcsl B IOCAEAOBATEAD-
HBIM KOA U II€PEeAQIOTCS C IIOMOINBIO CTaHAAPT-
Horo uHTepdelica RS-485 B HaOOPTHYIO YacTb
KOMIIAEKCa, B KOTOPYIO BXOAAT OAOK NHUTaHUS
(BIT) u mepconaabHbIY KoMTObIOTEp (ITK).

I'eorepmuyeckuii TeAeMeTpHYECKHI amna-
parypHbIiii Komrnaekc “I'EOC-M" npepnasHa-
YeH AASI AUCKPETHBIX OIIPEAEACHUN TAYOUHHOTO
TEIIAOBOT'O IIOTOKA Yepe3 AHO aKBaTOpUU 1 obec-
meuynBaeT U3MepeHUe in situ Temmneparyp, Tep-
MOTPaAUEHTOB, TETIAOIIPOBOAHOCTH AOHHBIX OCaA-
KOB, IPUAOHHOM TeMIlepaTyphl BOABL, TUAPOCTA-
TUYECKOI'O AABACHUS (TAYOUHBI) U yTAd BHEADE-
HM4 IOTPy’KaeMON 9aCTU 30HAQ B AOHHBIE OCAAKU.
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NamepuTteabHbitt Kommiaeke “"TEOC-M" cocTo-
HUT U3 NIOTPY’KAaeMOU 4acTh 1 OOPTOBOTrO OAOKA,
COEAVHEHHBIX MEJKAY COOOU TPEXKUABHBIM Ka -
Oeab-TpocoM (puc. 7). KOHCTpYyKTUBHO IIOTpY -
KaeMas 4aCTb IPEACTABASIET COOOU TAYOOKOBOA-
HBIU KOHTEHHEDP A pa3MelleHUs S3AeKTPOHHO-
ro 6naoka. K KOHTelHepy IIpUKPENAEHEl ABa KOMII-
AeKTa TeMIIepaTyPHBIX AQTIYMKOB (KOCHI): TePMO-
IPAAMEHTOB U TEIIAOIIPOBOAHOCTEN. OOe KOCHI
UAEHTUYHBI 110 KOHCTPYKIMU U B3aUMO3aMeHsIe-
MBI Kaskpast COAEPIKUT PacClpPeASASHHBIH 110 AAU-
He HarpeBaTeAb, IAThb TeMIepaTypPHBIX CEHCO -
poB (depe3 0,5 M) ¥ MUKPOKOHBEPTOP, OCYIIIECT-
BASIIOIITUH [TOOYEePEAHBIN OIIPOC TeMIIePaTyPHBIX
CEHCOPOB U Ipeo0pa3oBaHNe UX COIPOTUBAEHUN
B I POBBIE KOABL.

B KoHTeliHepe 30HAQ HaXOAATCI AQTUMKU THUA-
POCTaTHYEeCKOI'0 AABAEHUS, TeMIIepPaTyphl IIPH -
AOHHOTO CAOSI BOABI, YTAQ BHEADEHUST 30HAQ, MUK-
POKOHBEPTOP U MUKPOIIPOIIeCcCOop, 00eCIIeunBalo-
IIWU [Iepepavy BCeX IU(PPOBEIX AQHHBIX 110 Kabe-
AIO B 6OPTOBOM OAOK.

BopTroBoi OAOK OOecIieunBaeT IIepepady u3Me-
pUTEAbHOM MH(OPMAIIMU B IePCOHAABHBIN KOM-

——

\

Puc. 7. [lpuHnunuasrpHas cxeMa reoTepMUYECKUX H3-
MepeHUU TeAeMeTpudeckKuM KoMiaekcoM “T'eoc-TM?2".
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MIBIOTED U SAEKTPHUYECKOe NUTaHue 30HAA. Kpo-
Me TOTO, B OOPTOBOM OAOKe MHAUIIUPYETCS HaAW-
4ye IIepepaur U3MepUTEeAbBHON MH(pOpManuy, a
TaK’)Ke BO3HMKHOBEHUE OTKA30B B AMHUU IIepe -
Aa4u (OOPBIB, KOPOTKOE 3aMBIKaHUE).

IMTpomecc u3aMepeHnsa re0TepMUYECKUX T1apa-
MeTpOB U 00pabOTKa Pe3yAbTATOB IIOAHOCTBIO
aBTOMATHU3UPOBAHBI U BBITIOAHSIIOTCS IO 3aAaH-
HOM IIporpaMme. VICIIOAB3yeMEIN IPU 3TOM TeC-
TOBBIU METOA OOeCIIeUMBaEeT BBHICOKYIO TOYHOCTD
U3MepPEeHUU U AOATOBPEMEHHYIO CTaOHUABHOCTH
MEeTPOAOIMYECKUX XapPAaKTEPUCTUK CUCTEMEL.

[TporpamMMa cUCTEMBI IPeAyCMaTPUBAET ABa
pe’KuMa U3MepeHul. B mepBoM, B Ipoliecce CITy-
CKa U IIOABEMA 30HAQ, IPOU3BOAUTCS OIIPOC BCEX
AATIMKOB TeMIIEPATyPhl U TEIIAOIIPOBOAHOCTH, YTO
MO3BOASIET IIOAYYATh TeMIIEPATypPy 0a30BOro (HIDK-
Hero) AQTYMKa M AQTUMKOB TEIIAOIIPOBOAHOCTH ,
Pa3HOCTh TeMIlepaTyp Ha M3MepUTEABHBIX Oa-
3aX AQ@TYMKOB TEPMOIPAAUEHTOB U YTOA HAKAO-
Ha 30HAQ. DTOT pe’XuM obOecleunuBaeT 30HAUPO-
BaHMWE BOAHOU TOAIIM, (PUKCAIUIO MOMEHTA BHEA-
peHUs 30HAA B OCAAKU. Bo BTOpoOM peskuMe IIpo-
HCXOAUT KOMIIAEKCHOE U3MEPEHHE reoTepMudec-
KUX IIapaMeTpoOB B OCapKax. B TedeHume 6 MuH
npoBopuTcsa cepusi u3 90 TaKTOB U3MepeHUM C
UHTEPBAAOM 2—4 C, YTO NO3BOASET CHATh KPU-
BYIO IIEPEXOAHOTO IIpoIjecca AQTUYUKOB TeMIIe -
paTyphl ¥ KPHUBYIO HarpeBa AQTYNKOB TEIIAOIIPO-
BOAHOCTH. KOMIIBIOTED alllIPOKCUMUPYET IIOCAEA-
Hue 60 Touek KPpUBOM HarpeBa AorapudgMuiec-
KOM 3aBUCUMOCTBIO METOAOM HaWMEHBIIINX KBaA-
paTOB, BEIYMCASIET HHTEeTPAABHBIE 3HQUEHUS Tell-
AOIIPOBOAHOCTH Y 3aT€M 3HAUEHUS TEIIAOBOI'O II0-
TOKa Ha Ka’KAOM U3 U3MePUTEABHBIX 0a3.

IMTpeumymecTtBo cucremsl "I'EOC-M" cocTo-
UT B TOM, YTO OHA IO3BOASIET U3MEPSITH ITOAHBIN
KOMIINEKC TeOTepPMUYeCKHUX ITapaMeTPOB Ha YeTkl-
pex U3MepUTEABHBIX 0a3ax, IIOAy4YaTb MHEMOP -
MaInio 0 BEePTUKAABHOM A pepeHITuaIiuy Ter-
AOIIPOBOAHOCTH M TEPMOTPAAUEHTOB B IIPUAOH-
HOM CAO€ OCAAKOB U, TaKMM 00pa3oM, CYAUTH O
XapaKTepe PErrMOHAABHBIX U AOKAABHBIX Hapy-
IIeHUM TeIAOBOI'O PEKUMA.

ApyTUM NPUHINNHAABHO HOBBIM U Ba’KHBIM
npeumyiectsoM cucteMel "I'EOC-M" aBasgeTrcsa
BO3MOJKHOCTB OIIEPATUBHOI'O KOHTPOAS U yIIPaB-
AeHus IpoleccoM m3MepeHuss. OHa MO3BOASET
4eTKO (PUKCUPOBATH MOMEHT U YTOA BXOKAEHUS
30HAQ B OCAAKM U €TO U3BACUYEHUS, CAEAUTH 3a
TIPOIIeCCOM CTAHOBAEHUS TEIIAOBOTO PaBHOBECHS
MeJKAY 30HAOM U ocapkaMu. OnepaTUBHOE IIOAY-
YeHUe TaKOU MH(OpMAIUU AQeT BO3MOKHOCTD
paloHAABHO UCIIOAB30BATh CYAOBOE BPEMs 3a-
OOpPTHEIX PabOT MyTEM CBOEBPEMEHHOI'O U3Me-
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HEeHUsI pe’kuMa paboThl AeOeAKH, a TaKKe BhI-
TIOAHSTH IIOBTOPHBIE BHEAPEHMS 30HAA B OCaA-
KU Ha OTAEABHBIX CTaHIIUSIX.

SaekrpomarHutHbI KoMmriaeKke “ASTROGON-
M" sBAsieTcst prOOPHO 0cHOBOM MeTopa ACOMUN.
B ero cocTtaB BXOAAT: IyABT YIIPABAEHUS, PETrH-
ctpaTop, npueMHuK GPS, nHTepdelicHBIM apal-
Tep U KOMIIbIOTeD. ITonapHo ¢ AByX OOPTOB CYA-
Ha Ha BBIHOCHBIX IIITA@HTaX 3aKpeIAeHbl YeThIpe
HAABOAHBIX AQT4yuKa (puc. 8). B kauecTBe paTum-
Ka (MepBUYHOIO MpeoOpa3oBaTeAsl) UCIOAB3YET-
CsI BBIHOCHAsl aHM30TPOIIHAs aHTeHHa, COCTOS -
11asl U3 TPeX B3aMMHO IIePIeHAUKYASPHBIX KaTy-
1reK UHAYKTUBHOCTH [[laTeHT ..., 2004]. Baaro-
AApsl UCIIOAB30BAHUIO COBPEMEHHOM SA€MEHTHOU
0a3sl 1 TUMPOBOM 0OPAOOTKU CUTHAAOB YAAAOCh
AOCTHYb BBICOKOU TOYHOCTHU (£ 5 %) ¥ OOABLIOTO
AvHamMudeckoro pAuanasoHa (0,05—20 uTa) usme-
peHul napaMeTpoB MarHUTHOTO MOAS B AUalla-
30He 4acToT oT 1 po 100 xI'y (mo yposHIO 3 AB).
B npubope pa3BUTEI AOIIOAHUTEABHEIE (DYHKIIUN:
@ poBas (PUABTPALIUSA CUTHAAY, COXPAHEHUE AQH-
HBIX U3MEepeHU B OIIepaTUBHOM 3alIOMUHAIOIIEM
YCTPOMCTBE, PEaAU30BaH IIePBUYHBIN 3Tal oOpa-
OOTKU PE3yABTATOB U OOeCIIeYeHbl BO3MOKHOC-
TH YIPaBA€HUS C IIOMOIIBIO KOMIIBIOTEPA, B 4a-
CTHOCTH, BO3MO>XHOCThH @BTOMATU4YECKOT0 MOHM-
TOPHUHTa yPOBHEN OPOTa PETUCTPUPYEMOTO Mar-
HUTHOTO ITOAS.

ITpreMHUK ABASETCS IOPOTOBBIM 12-KaHaAb-
HBIM PETUCTPATOPOM aKTUBHOCTU SAEKTPOMAarHuT-
HOTO TIOASL. VI3MepsieMBbIM IapaMeTpoM SIBASIET-
CsI YUCAO UMITYABCOB 3A€KTPOMATrHUTHOTO U3AY-
4YeHMs, MOCTYIAIOIINX Ha IIPUEeMHUK 3a BpeMs
skcno3unum. Perucrpanusgd IpoOu3BOAUTCS B He-

Puc. 8. HapABOAHBIM AQTYMK SAEKTPOMArHUTHOTO KOM-
narekca "ASTROGON-M", 3akpenAeHHBIM Ha BBIHOC-
HOM IITaHre C IIpaBoro OopTa CyAHa.
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Puc. 9. MeTroapndeckasi cxeMa pasMeleHusi 3a00pTHOTO 0GOPYAOBaHUS
CEeNCMUYEeCKOro KOMIIAEKCA.

IIPEPBIBHOM peskuMe. Pe3yAbTaTel perucrpaiumn
3aIIUCHIBAIOTCSI B 3alIOMHUHAIOIIee YCTPONUCTBO.

Bpems skcno3unyu BEIOUpPAETCs U3 AUCKPET-
Horo Habopa 3Havenutt: 0,1+0,005 c; 0,5+0,02 c;
1,0£0,05 c¢; 10,0+ 0,5 c. HuCcAO UMIIYABCOB, OTOO-
pakaeMoe Ha 3KpaHe MHAUKaTopa: oT 0 a0 99 999.
[Toaoca gacToT Af perucTpupyeMblX UMIIYABCOB,
“3MepeHHasi C aHTEHHOTO BXOAA, HaXOAUTCS B
npeaeaax 500 I'm — 100 KT,

Pe3yabTaThl 0OTPaA00OTKA METOANYECKUX NIPU-
€MOB BBIIIOAHEHUSI MOPCKHUX reopu3ndecKkux
HaOAIOAeHU. 3a1TyCcK B pabOTy HOBBIX MOPCKUX
KOMIIAEKCOB U OTPab0TKa METOANYECKUX IpHe-
MOB IIPOBEAEHHS Pa3HbIX BUAOB Ireo(pU3nIeCcKUX
paboT OBIAM OCYIIIECTBAEHBI HEITOCPEACTBEHHO Iie-
peA BBIXOAOM M BO BpeMsI BBLIITOAHEHUs 3allAa-
HUPOBAHHLIX HabAOAeHUM B 66-M petice HUC
“"TTpodeccop Bopsauiikuit". OcTaHOBUMCS Ha OC-
HOBHBIX MOMEHTaX OTPa0OTKU METOAMUECKUX IIpU-
€MOB BBLIIIOAHEHUS] KOMIIAEKCHBIX MOPCKUX I'e0-
pusnIecKux HabOAIOAEHUH.

B niporrecce TEXHOAOTMYECKUX UCIIBITAHUMN CEUC-
MHWYECKOTO KOMIIAEKCA OBbIA BHISIBAEH PSIA TIOMEX,
HWCTOYHUKOM KOTOPBIX OBIAU CHAOBBIE AMHUM SAEK-
TPOIMUTAHUS CYAOBEIX AabopaTopuii. C yueTom
TEXHUYECKUX CAOJKHOCTEH , KOTOPHIe BOBHUKAN
BO BpeMsI IIPOBEAEHUST OIILITHO-METOAMYECKHUX pa-
60T, OblAa pa3paboTaHa METOAMKA U CXeMa pa3s-
MelleHus1 3a00pTHOr0 060PYAOBaHMS CelicMmdec-
KOT'O TeAEMETPUUECKOT0 KOMIIAEKCA C TIeABIO OII-
TUMHU3AIIUN YCAOBUM BO30YKAEHUS 1 KAUeCTBEeH-
HOM perucTparui ceiCMUUYeCKUX BOAH (puc. 9).

HenocpeacTBeHHBIE celicMUUecKUe HaOAIO-
AEHUS BBITTOAHSIANCE 24-KaHaABHOM KOCOM C Tiep-
BBIM IIPUEMHUKOM, Pa3MellleHHBIM Ha pPacCTOosI-
HuU 66,5 M OT UCTOUHNKA. PaccTosiHIe MeXXAyY Co-
CEeAHUMH AQTYMKAMU COCTABASIAO 3 M, CKOPOCTh
ABUIKEHHUS CypAHa — 4 y3AQ, 4acToTa cpadaThl-
BaHUA IHeBMOIIylIeK — 12,5 M ¢ IepuoAOM KBaH-
ToBauus 0,5 Mc.

Ha puc. 10 mpuBeaeH IpuMep KadecTBa OAHO-
KaHaAbHOM 3alluCH, IOAYYeHHOI'O COTAACHO BEI-
LIEYIIOMSAHYTOM METOAMYECKOH CXeMe.
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Bo BpeMms mepBoro cmycka 3a 60pT TOHAOA
MarHuTomeTrpa-rpapueHTomerpa MITMI-03 c
IIeABIO OTAAAKM PabovnX MapaMeTpoB OBIAO BBI-
SIBA€HO HECOOTBETCTBUE PETUCTPHUPYEMOI'O YPOB-
HSI MQrHUTHOTO IIOAS HOPMAaABHBIM 3HAUEHUSAM.
HabopTHoe TecTrpoBaHUe KOMIIAEKCA IT0Ka3ar0
HOPMaABHYIO paboTy npubopa. [Tocae mpopoa-
SKUTEABHBIX TEXHUYECKUX UCIBITaHUN OBIAU 06-
Hapy’KeHBI B CYAOBOU CETH 3a3€MAEHUS IIOMeXH,
KoTophble pocturaru 30 B. Takum o6pa3om, Obira
yCTaHOBA€HA HEBO3MOKHOCTE paboTsl MITMI™-03
B IIOAHOILIEHHOM pe’XMMe AO YCTPaHEeHUS BBISB-
AEHHOTO pa30araHCUPOBAHMSI CUCTEMBI 9AEKTPO-
NUTAHUSA U 3a3€MAEHUS.

3aIlyCK B 9KCIIAyaTaI[UI0 MOAEPHHU30BaHHOTO
rpaBUMETPHUYECKOTO KOMIIAEKCA BKAIOYAA B Ce0sI
HaOOpTHEBIE OIIOPHBIE U3MEPEHUS TpeMs IIUKAA-
Mu y mpca Ne 59 1 OAHUM IIMKAOM y IIpUYara
Ne 122. TTocae BbIxOAa u3 mtopTa . CeBacTOIOAD
rpaBUMeTpUYeCcKre HaOAIOAEHUS IIPOBOAUAUCH
OecCIIpephIBHO.

ITocae BBEITOAHEHUS TOATOTOBUTEABHEIX COO-
pouHBIX paboT koMmrekca “TEOC-M" 6bin0 Uuc-
NIBITAHO KAa4eCTBO COEAVMHEHUs 30HAQA C OAOKOM
yIIpaBAeHUsl yepes3 TPocC-KabeAb U BBEIIOAHEHA
KarnOpOBKa AQTYMKOB. Pe3yAbTaTUBHEIE reOTep-

Puc. 10. Ilpumep OopAHOKAHAABHOM CEHMCMHYECKOU
3aIMucHu.
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ATITMTAPATYPHO-TEXHUYECKOE OBECTIEYEHUE MOPCKHUX TEODU3UYECKUX MCCAEAOBAHHH ...

MHUYECKHEe MCCAEAOBAHUS TPOBEAEHBI Ha Tpex
CTaHITUSAX HA KOHTUHEHTAaALHOM CKAOHE 3allaA-
HOM yacTu YepHOTO MOPA.

AHaamu3 pPe3yAbTaTOB HAOAIOA€HUU IO3BOASIET
CAEAATh BBIBOA,, UTO KaHAA M3MEPEeHUs TeMIepa-
TypHL paboTaeT yAOBAETBOPUTEABHO. Pacxoskae-
HUe B OIIpeAeA€HUH TeMIIepaTyphl pa3HEIMU AQT-
YUKaMU He IIPEeBBIIaeT THICIUYHBIX AOAEH I'PaAy-
ca. Ha u3aMeHeHus TeMIiepaTypsl Bce AQTIMKHU pe-
arupyIoT CUHXPOHHO . TENAOIIPOBOAHOCTDL OCaA -
KoB coctaBasgeT 0,88—0,82 Br/(r * K). Otu pan-
HbIE COTAQCYIOTCSI C PE3YABTaTaMU IIPEABIAYIIIIX
OIIPEAEAEHUN B 3TOM peruoHe in situ u B rabo-
PaTOPHEIX YCAOBHUSIX.

OAeKTpOMarHuTHEIE HAaOAIOAEHUS METOAOM
ACDOMMU BEINOAHAAUCH IPAKTUYECKHU IO BCEMY
MapUIPYTy CYAHQ, 3@ HCKAIOUEHUEM IITOPMOBBIX
rancoB. Ha opHOM 13 HUX, IPU ABUKEHUU CYA-
Ha AaroM 1pu 4-6aALHOM BOAHEHUHM MOpsi, 60p-
TOBasl Kauka IIpUBeAa K IIOTrPY>KEeHUIO OAHOTO U3
AQTUYUKOB-IIPUEMHUKOB IIPaBOro 60pTa B BOAY U
€ro BBIXOAA U3 CTPOsi. PEMOHT U repMeTHU3aIius
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9AEKTPOHHOI'O MOAYAS IPHEMHUKA OBIAYM OIlepa-
THUBHO BBIIIOAHEHEI BO BpeMs HITOPMOBOI'O OT-
CTOS CyAHA.
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