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AHHOTaLMA

B uensix ocBoeHns Apktuyeckorn 30oHbl PO, B ykase Npe3ngeHTta PP, Gbinv oTAENBHO OTMEYEHbl HanpaBrieHusl, CBS-
3aHHble ¢ pa3suTem CeBEpPHOro MOPCKOro MyTu, OXPaHOW OKpy»KatoLen cpeabl APKTUYECKON 30HbI, NOBLILUEHNEM TEM-
MOB pOCTa reoriormM4eckoro U3y4eHns U pasBUTMEM CUCTEM MOHUTOPUHra ApKTUYECKOro perroHa. Takke B AaHHOM [0-
KymeHTe 6binin 0603HaveHbl OCHOBHbIE 3adayuu, TpebyoLwme TwaTensHo NpopaboTkn, @ MEHHO: pa3paboTka u BHed-
peHve TEXHOMOMMIN N TEXHUKN ANs NPUMEHEHNS B apKTUYECKNX YCINOBUSAX, COBEPLUEHCTBOBAHNE CUCTEMbBI MOHUTOPUHIa
OKpy>XaroLLen cpeabl, NCNOoMb3oBaHWE COBPEMEHHBIX MHPOPMAaLIMOHHO-KOMMYHUKALIMOHHBLIX TEXHOMOMMN U CUCTEM CBS-
31 NS OCYLLECTBIEHNS U3MEPEHWI CO CMYTHMKOB, MOPCKNX 1 NnefoBbix nnatdgopm, HAC, HazemMHbIX MyHKTOB 1 13 06-
cepBatopuii. [laHHble Npobrembl 1 3a4aym yxe YCrneLHO peLlaroTcs 3a pybexxoM C MOMOLLbIO pa3BUTUS COBPEMEHHbIX
CMCTEM U YCTPOWCTB, MPUMEHSIEMbIX B COCTaBe MOPCKMX poboToTexHudeckux komnnekcoB (MPTK). B gaHHon ctatbe
npvBedeH BCECTOPOHHUIA aHann3 NpUMeHeHUs: aBTOHOMHbIX HeobuTaeMblx NoABoAHbIX annapaTos (AHIMA) B cocTase
NOABOAHBIX Pe3naeHTHbIX cncteM. Ocoboe BHMMaHWe 0bpalLeHo Ha yxXe peanu3oBaHHble MPOEKTbl Ha BHELLHEM PbIHKe
B HedpTerasoBow oTpacnu. ABTOpamu NpeacTaBrieHbl peannsoBaHHble pa3paboTkn B 06nacTu MOPCKOWM pesnaeHTHON
po6oToTexHukn B P®. B 3akntoueHun asTopamm chOpMMpPOBaHbl NPEAnoXeHNs Mo pasBUTUIO HanpaBreHnss MOPCKON
pOGOTOTEXHMKM, B TOM YMCne AN pelleHns npobrnem CBA3aHHbIX C AONTOCPOYHLIM MOHWUTOPWHIOM U 3KCnyaTauuen
[OHHOW HedbTeraszoBon NHAPPACTPYKTYpPHI.

KntoyeBbie crnoBa
Mopckne poboToTexHuyeckue komnnekcbl, AHIMA, pesngeHTHas poboToTexHukKa, AOHHbIE CTaHLMW, NOABOAHbLIE Cep-
BMCHble paboTbl, NOABOAHBLIV MOHUTOPWHT.
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Abstract

In order to develop the Arctic zone of the Russian Federation, in the decree of the President of the Russian Federation,
areas related to the development of the Northern Sea Route, environmental protection of the Arctic zone, an increase in
the growth rate of geological research and the development of monitoring systems for the Arctic region were separately
noted. Also in this document, the main tasks were identified that require careful study, namely: the development and
implementation of technologies and equipment for use in Arctic conditions, the improvement of the environmental moni-
toring system, the use of modern information and communication technologies and communication systems for meas-
urements from satellites, marine and ice platforms, research vessels, ground points and from observatories. These prob-
lems and tasks are already being successfully solved abroad with the help of the development of modern systems and
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devices used as part of marine robotic complexes (MRTC). This article provides a comprehensive analysis of the use of
autonomous unmanned underwater vehicles (AUVs) as part of underwater resident systems. Particular attention is paid
to the projects already implemented in the external market in the oil and gas industry. The authors present the imple-
mented developments in the field of marine resident robotics in the Russian Federation. In conclusion, the authors for-
mulated proposals for the development of the direction of marine robotics, including for solving problems associated with
long-term monitoring and operation of the bottom oil and gas infrastructure.
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BBepeHue

HeobxoaMMocTb pa3BUTUS OTEYECTBEHHON MOPCKON
poboTOTEXHMKM 0BYCnoBneHa He TOMbKO WUHTEHCUMBHbLIM
pasBuTUEM ApPKTMYECKOrO pernoHa, HO U Hanumumem Le-
N0oro psga CyuwlecTBeHHbIX nNpobnem B MOPCKOW OTpac-
1N, CBA3AHHbIX C:

— 0cBoeHMeM MupoBOro okeaHa M MOMCKOM HOBbIX
MecTopoXaeHun yrnesogopoaoB. CyulecTBylowlasa ote-
YeCTBEHHas Hay4yHO-TexHu4yeckass 6asa paspaboTok He-
[AOCTaTOYHO pa3BuTa, HeobxoaMma npopaboTka HOBbIX
METOAOB M CPeACcTB Noucka, pas3Beaky 1 0obblun nones-
HbIX UCKOMAeMbIX Ha AanbHeMm wenbge;

—  pasBMTUEM MOPCKUX Hay4HbIX UccnegoBanui. Ha
AaHHbI MOMEHT B P®, kak aTo OblN0 OTMEYEHO B CTpa-
TErMm passBuTua mopckon geatenbHoctn PP go 2030
roga, OTCYTCTBYIOT Hay4HO-TEXHUYECKWE CPeACTBa HO-
BOro MOKOMeHUsl, KoTopble Obl MO3BOMNANU NPOU3BOANUTL
Ka4eCTBEHHbIA aHann3 MOPCKOW cpefbl;

— HepoCTaTOYHbIM Pas3BUTUEM POCCUIACKUX OKEaAHO-
rpacdhyecknx aBTOMaTUYECKMX M aBTOHOMHbIX CPEACTB
M3MepeHUn — apendytowmx 6yes, NPUTONMEHHBLIX OyiA-
KOBbIX CTaHUMI, NOABOAHbIX poboToB (rnmavaepos). Kak
cneacTeve, HeAOCTaTOMHOE pas3BuUTME UCCNedoBaHUMN
OKeaHM4YeCKUX MpPOLLeCCOB Kak (PU3NYECKOW OCHOBbI CO-
BEPLUEHCTBOBAHUSA U CO3[aHUSA HOBbIX METOAOB pacuye-
Ta, AuarHosa u nporHo3a COCTOSIHMSA OKeaHa B LUMPOKOM
CMEeKTPe NPOCTPaHCTBEHHbIX U BPEMEHHbLIX MacLLTabo0B;

— HepocTaToyHasi OCHALLEHHOCTb OOBLEKTOB MOp-
CKOM MHAPACTPYKTYpbl U NpUNErawLmx K HUM akBaTo-
pUA COBPEMEHHBIMU OTEYECTBEHHBIMU TEXHUYECKUMMN

Bullwinkle
1988

Olympus
2014

Auger
1993

Bonga
2005
Ursa

1999

Ram-Powell

1997

Mars

19946

Malikai
2016

Cognac
1978

Gumusut-Kakap
2014

T T -‘—'-uq-rlﬁ
gitjal

CpeacTBaMU OXpaHbl U (PM3NYECKOW 3alluTbl, B T.4. C
NPpUMEHeHNeM MOABOAHBIX POOOTOTEXHUYECKUX KOM-
nnekcos, AN npeaynpexneHns N npeceyeHus Teppo-
PUCTUYECKUX N AMBEPCUOHHBIX AEWCTBUA, MHbIX aKTOB
HE3aKOHHOro BMeLlaTenbCTBa B UX PYHKLUMOHUPOBAHWE;
— HM3KOW OCHALLEHHOCTbIO HaA30pHbIX OpraHoB
(MYC) coBpeMeHHbIMK crneunanm3npoBaHHbLIMK CyaamMm
M TeXHUYEecKuMu cpeactBamu ang 3dEKTUBHOIO OCy-
LLLeCTBIEHNs rocyAapCTBEHHOMO 3KOMOrMyeckoro Haa3o-
pa, npegynpexaeHns u nukemMaauumn nocneactsui 3a-
rps3HeHnss Mopckon cpefbl. B TomM uncne cuctemamu,
NO3BONSALMMN NPOBOAUTE MHCNEKLUMN U MOHUTOPUHT
NOABOAHbLIX NOTEHLUMAaNbHO ONacHbIX 06 bEKTOB.
OnucaHHble NpobnemMbl He HOBbI C TOYKW 3PEHUS aKTy-
anbHocTU. 3apybexHble yyeHble U pa3paboTyuKyM NPUCTY-
nMnu K ux pelleHnio Ha pybexe 2005-2010 roga u yxe
OOCTUIMKN HemarnblX YCMexXoB B peLleHWU 3adad [onro-
CPOYHbIX paboT Ha AOHHLIX MHAPPACTPYKTYPax Npu NOMOLLM
noasoaHbix MPTK, B TOM uncne peavaeHTHbIX CUCTEM.

anMEHeHVIe MOPCKHUX pOﬁOTOTEXHMHGCKMX
CUcTeM NOCTOAHHOIO 6a3v|p03a|-w|ﬂ

lMocTeneHHoe UCTOLLEHNE CyLLECTBYIOWMUX MECT AO-
Obl4M MONE3HbIX UCKOMaembliXx HensbexHO NpuBOOAUT K
HeobXxoaMMOCTN UCCNEeAOBaHUSA HOBbIX MECTOPOXAEHNN,
KOTOpble, Kak MpaBuno, HaxoaaTcs Bce Aanblie ot be-
pera [1-3]. Ha pucyHke 1 npeactaBneHbl NPOEKThI CyLLe-
cTByloWMX HedTegobbiBaoLWmMX nnatgopm, nepuos ux
BBEJEHUS B 3KCNnyaTaumio n paboune rnybuHsl.
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PucyHok 1 — TengeHuus Bbixoga HedhTera3oBoii 0Tpacny Ha rny6okui wenbd
Figure 1 — The trend of the oil and gas industry to enter the deep shelf
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PucyHok 2 — BbinonHeHue noABoAHbIX padoT npu nomoww THMA
Figure 2 — Performing underwater work using a remote-controlled uninhabited underwater vehicle

HekoTopble M3 paboT MOryT ObiTb BbINOMHEHbLI MpK
NnoMoLLM BOOONA30B, O4HAKo rnmybuHa paboT 3aBucut ot
MECTHOrO 3aKoHofaTenbCTBa U / unv NpakTukn (Hanpwu-
mep, B CeepHow EBpone rnybrnHa paboTbl Bogonasos
He pgorkHa npesbiwats 200 m). OyeBnaHoO, nNpeacras-
NEeHHble Ha pucyHKe 1 rnyOuHbI, yxxe SABMSTCA Hedony-
CTUMbIMMK, NMO3TOMY paboTbl TAaKOro poga NPoBOASATCS C
y4eTOM NPUMEHEHUS TerneynpasnseMbiX Heobutaembix
nopBoaHbIx annapatos (THIA).

Mpwn nomowum THIA onepaTtop MOXET BbINOMHATL MO-
HUTOPUHI COCTOSIHUSI  MOABOOHOW  KOHCTPYKLUMK, OCy-
LLEeCTBNSATL CepBUCHblE paboTbl M PEMOHTHbIE pPaboThl
obopynoBaHusa [4, 5]. Mpumep ucnonb3oBaHus THIMA
komnaHuu Oceaneering [6,7] NpeAcTaBneH Ha PUCYHKe 2.

THMA cerogHa HaxoAsT LWIMPOKOE MPUMEHEHVE B
HedbTerasoBow oTpacnm, ocobeHHO Ha MecTax NnoaBoOA-
HbIX MECTOpOXAeHUNn. B MnpoBOM npakTuke MCnonb3o-
BaHue NOK [8] Hawno wunpokoe npumeHeHue; Kk 2016r.
yXe HacuuTbiBanocb 6onee 130 MOpCKUX MeCTOpOXAe-
HWIA, roe NPUMEHANUCH NOABOAHbIE TEXHONMOrUN AO00bIYK
yrnesogopogoB. 3T1a TexHonorusa (MOK) ocHoBbiBaeTcst
Ha cucTeme MOABOAHOIO 3aKayMBaHUS CKBaXWH, YCTbS
KOTOpbIX pacronaralTcs Ha MOpckom AHe. Hanpumep,
Ha wenbge Hopeernv BHeApeHbl TEXHONOMMWU NOLBOA-
HOM Oo6bluM Ha MecTopoxaeHusix CHésut u OpmeH
TNanre. Mpumep MNAOK ot komnaHum Statoil [9, 10] npea-
CTaBIIeH Ha pUCYHKe 3.

PucyHok 3 — NAK komnanuu Statoil
Figure 3 — The Statoil underwater mining complex

B P® Ha gaHHbIi MOMEHT CylLlecTBYyeT €OUHCTBEH-
HOEe MeCTOopOoXAeHWe, Ha KOTOPOM NMPUMEHSIOTCHA CUCTE-
ma MAOK — KupuHckoe mectopoxaeHue [11, 12] (cm.
puc. 4). ns ynpaBneHus LuMbepHoW 3aABWXKON NpumMe-
HSeTCs pyyYHon npueopg ¢ uHtepdericom THIA, obecne-

YMBAIOLLMIA BO3MOXHOCTb 3aKPbITUS-OTKPLITUS MpU Mo-
MoLuy rny6okoBOAHOro annapara.

noaBOAHLIE TEXHONOrAW A0BbIYA

PucyHok 4 — lNoaBogHbIe TEXHONOrMM JOOLIYM NONE3HbIX UCKONAEMbIX

Ha KupuHckom mectopoxaeHuu
Figure 4 — Underwater mining technologies at the Kirinskoye field

Kak npasuno, npumeHeHne THITA HeceT 3a cobown
fbonbluMe 9KOHOMUYECKME U3OEPXKKM, CBSI3aHHbIE C
apeHgovi pabodyero cygHa, obecneyeHUs NOCTOSHHOrO
npoBeaeHnsl CryckonoAbEMHbIX paboT (BO Bpemsl KOTO-
pbiX BbICOKa BEPOSTHOCTbL MOBPEXAEHMs annapata), U
OMNacHOCTAMMW, CBA3AHHBIMU C BO3MOXHOCTbIO MOBpE-
XOeHus cesisylowero kabens. [na pelwleHus OaHHOMW
npobnemMbl 1 NOBLILLEHNEM CPOKa HaxoXAeHus annapa-
Ta Ha gHe pabouyein akBaTtopun, TpaguumoHHble THITA
npuobpenn HOBbI BUTOK CBOEro pa3BUTKSA, YTO CTano
pesynbTaTtoM pas3BuTUS cdepbl NOABOAHOW pPEe3VAEHT-
HON POBOTOTEXHMKM M CTapTy NMPOEKTOB AOHHbIX obcep-
BaTOPUN.

COBpeMeHHbIe TpeHAbl Pa3BUTHSA pPe3n[EHTHON
pob6OTOTEXHMKM M AOHHBLIX 06CepBaTOpPUM

MopBoaHble pesnpeHTHble CUCTEMbl ABMSIOTCH Of-
HUM 13 Haubonee pasBMBaOLLMXCA U BOCTPeBOBAHHbLIX
HanpaBneHu mopckor poboToTexHukn B mupe [13-15].
OcHoBHOM 3apayen NOABOAHbIX PE3NAEHTHbIX CUCTEM
ABnsieTcss paspaboTka WHTEPBEHLMOHHBIX annapaTos,
OTNMYaIOLMXCA CBOEW MHOroyHKLUMOHANbHOCTBIO U
BbICOKMM YPOBHEM WHTENneKkTyanusauun, a tawkke Le-
Nbl psp CONyTCTBYIOLMX TEXHoMorun, obecnevmeato-
LWMX npouecc PyHKLUMOHMPOBaHNA annaparta B 3KCTpe-
MarbHON MOPCKOM cpese.
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Llenbii psg 3apyGexHbIX KOMMNaHui BedyT WHTEH-
CMBHYIO paboTy B 06nacTv NpOeKTMpOBaHWSA W MpuMe-
HEeHUs MoABOAHBLIX pe3uAeHTHbIX annapartoB [16, 17].
HekoTopble M3 pa3paboTaHHbIX PE3VAEHTHbLIX CUCTEM
yXe YCMneLHO MPUMEHSAITCA B HedTerasoBown OoTpacnu
3a pybexom (cm. puc.5).

PucyHok 5 — UHTepBeHumonHble AHIMA pesnaeHTHOro 6asmposaHus
komnanuu Oceaneering (Freedom)/ German Research Center for Artifi-
cial Intelligence (FlatFish) / IKM Subsea & Technology
(i-Tech) / Saab Seaeye (Sabertooth)

Figure 5 — Interventional AUVs of the resident-based company
Oceaneering (Freedom)/ German Research Center for Artificial Intelli-
gence (FlatFish) / IKM Subsea & Technology (i-Tech) / Saab Seaeye
(Sabertooth)
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Hanuune JOHHbIX CTaHUMIM ONS pe3VeHTHbIX anna-
paToB sIBNsieTCss HeobxoauMbIM aKTOPOM, pacLuMpsito-
WM MMELLMACS (PYHKUMOHAN U yBenuiMBaoLwWwmm no-
TeHumnan oT npumeHeHus gaHHbix AHMA. [JoHHble 6a3o-
Bbl€ CTaHLWK 3TO:

— OCHOBHble 3M1eMeHTbl rnobanbHbIX MHAOPMaUK-
OHHbIX CETEBbIX CTPYKTYp ANS UCCNeAoBaHUst U Habnio-
AeHus 3a MMpoBbIM OKEaHOM B pasnnyHbIX Liensx.

— nnatdopMbl-HOCUTENW NPUBOPHBLIX CUCTEM U
KOMMMeKcoB (T.e. CNOCOBHbI BECTU NCCNEAOBaHNSA U MO-
HUTOPUHI HEMOCPEACTBEHHOIO OKPYXXEHUS B pexume
pearnbHOro BpemMeHM),

— CcunoBble U WHGOPMAaUMOHHbIE Y3Mbl Anst noa-
BOZHOW TEXHWKU Pa3fU4HbIX TUMOB, B T.4Y. aBTOHOMHbIX
HeobuTaembix annapaToB, NOABOAHLIX FMangepoB U T.4.

BonbWHWHCTBO CTaHUMn MMeeT COBCTBEHHbIM Npu-
OOpHBIN OTCEK C MPOLIECCUHrOBBIM MOAYMNEM, BbICOKO-
CKOPOCTHOW KaHan uucpoBo NPOBOAHON CBA3M C Gepe-
roBbIM LIEHTPOM YMpaBreHus, pasbembl 3reKTponuTa-
HUS (NS NOAKMIOYEHNUST U NMOA3aPAAKU Pa3NUYHbIX TUMOB
annapaTtoB) U T.4.

Mpumepom NpYMeHEHUst JOHHbIX CTaHUUIA SBNSOTCS
npoekTbl «Neptune» n «Venus» [18], nsobpaxxeHHble Ha
puc. 6.

— cTaHumm paboTatoT ¢ 2006 r, B 2012 r nogHAThI,
0o6CnyXeHbl 1 YCTaHOBMEHbI HA MECTO;

— rmy6uHbl nepso nHctannsauum 100-120 M, yaa-
nexue ot 6epera 3-10 kwm;

— 3 kBT nutaHve ans nogBoAHbIX nabopartopui,
nokoBbIx ctaHumn AHMA n THIMA, 3 nHdopMauUmMOHHbIX
CTaHUMK (Ha Kaxxaon 8 nopToB AN CEHCOPOB U 6 NopToB
ONS UHCTpyMeHTa (TMApOaKkyCTUYeckue u onTudeckue
cpefcTBa NoABOAHOIO OGHAPYXEHWS);

— B 2007 npoekt pacwupeH (VENUS SoG), ycra-
HOBMEHO 2 CUNOBbIX U 4 UHOPMALMOHHBIX CTaHuuM,
rny6uHbl o 250 w;

— ypanenwue ot 6epera o 100 km.
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PucyHok 6 — [loHHble cTaHummn npoekTa «Neptune»
Figure 6 — Seabed stations of «Neptune» project
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COBpeMeHHbIe OoTe4yeCTBeHHbIE NMPOEeKThI
NoABOAHON pe3naeHTHOW POBOTOTEXHMKM

Ha paHHbIn MomeHT B P® BepeTca nogpobHoe 06-
CyX[eHne Bomnpoca pasBUTMSA NoABOAHON pobOTOTEXHM-
KM 1 COMYTCTBYHOLLMX TEeXHoMorun. MNporpaMmMbl MHHOBa-
umoHHoro passutna MNAO «lMasnpom» UMEKT COOTBET-
CTBYIOLUME MYHKTbI, NoATBEpPXAaloLwmne HeobxoammocTb
pa3paboTkM UM BHEAPEHUS TEXHONOMMA «OCBOEHMS
HedTerasoBbix 06HLEKTOB Ha Wenbde C UCMONb30BaHW-
€M noABOAHbIX AOOBIYHBIX CUCTEM» U «NOABOAHBLIX PO-
OOTOTEXHUYECKNX KOMMIEKCOB ANSl KOHTPOMNS TeXHWYe-
CKOro COCTOSIHUSI 0O6BLEKTOB 0BYCTPOMCTBA MOPCKUX Me-
CTOPOXOEHNAY.

C 2018 roga koonepauun Hay4Hbix npeanpuatTun AO
HMAM NOT «OkeaHoc», OO0 «CeeToBble cuctembl», AO
«3eneHorpagckun MHHOBALIMOHHO-TEXHONOMMYE€CKUMN
ueHTp» n CMBrMTY 3aHunmatoTcsi pa3paboTkol nepBoro
OTEYECTBEHHOINO [AEMOHCTpaTopa TEXHOMOMMU FErkoro
nHTepBeHUnoHHoro AHMA [14, 15], nsobpaxeHHoro Ha
pUCyHke 7.

OaHHbI annapat aensetca rmbpugHeim [19]. Paspa-
6oTaHHbIN aemoHcTpaTtop AHIMA nmeeT HeckonbKko pe-
XMMOB ANsi MepeMelleHns B NpocTpaHcTee (Tpaguuu-
OHHbIA W rnangepHbin). NHTerpupoBaHHbIN NOABOAHbLIV
MaHWNYNSATOPHbIA KOMMNIEKC MO3BONSET B aBTOMaTU3M-
POBaHHOM M ABTOHOMHOM PEXMME BbINOMHATbE MHOMO-
YMCMEHHblEe onepauun Heobxoaumble Ana obcnyxusa-
Husa MAOK, cuctembl ctabunumsaunm, TEXHUYECKOTO 3pe-
HMs 1 BecnpoBofHOM nepefayn MHdopMauun pacLum-
pSItOT (PYHKUMOHanbHbIE BO3MOXHOCTW annaparta u cy-
LLIeCTBEHHO ynpoLyatT paboTy onepaTopa.

[ Mpearoscmeetiese wects S myarmm teaesnes
\ oo o s [, .2}

2022; 10(1)

PucyHok 7 — OTeyecTBeHHbI AeMOHCTPATOp Nerkoro
MHTepBeHUWUOHHOro AHIMA
Figure 7 — Domestic demonstrator of a light interventional AUV

PaspaboTka OaHHOrO OemMoHcTpaTopa Nnexut B 06-
wem nnaHe paboT no paspaboTke eaMHON KOMMIEKCHON
CcMCTeMbl  OKeaHonormyeckom obcepBaTopum, KoTopas
BKMo4aeT B cebs mcnonb3oBaHue rpynn pasHOpOOHbIX
PTK 1 AOHHBLIX MHOrO(YHKUMOHAmNbHLIX okeaHorpaduye-
ckux obcepBatopuii [20], NpeacTaBneHHbIX Ha pUcyHke 8.

Ty bl w0t pAAS 1
Mg yammme w50 Ep Smtmmmn,

Bamanodl Credae N

PucyHok 8 — Pa6oTa reteporeHHbix rpynn AHIA ¢ conpsikeHHOI cUCTeMoli yAaneHHOro KOHTPONs U ynpaBneH1s Npy UCNONb30BaHUM

CTaLMOHAPHOTO AOHHOTO M HaABOAHOTO LNO30B-PETPAHCNATOPOB
Figure 8 — Operation of heterogeneous groups of AUVs with an associated remote monitoring and control system using stationary bottom
and surface relay gateways
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Ha HaseMHOM nyHKTe yganéHHoro KOHTpons W
ynpaBneHus OCyLLecTBNsATCA paboTbl NO AMArHOCTUKE
CUCTEM annapaToB, HAaXOASLWMXCA B LOK CTaHUWUW, aHa-
NN3NPYIOTCA OaHHbIE€ BbINOMHEHHbIX MUCCUX, (DOPMUPY-
eTcqa 6a3a AaHHbIX nonyvyeHHown nHdopmaumun. Bepéresa
KOHTpONnb WHopmaumn oT npubopHor 6a3bl okeaHo-
rpacduyecknx obcepBaTopuit N AaHHbIX MOHUTOPUHIA U
nposepok coctoaHus MAOK, nonyyeHue AaHHbIX Tene-
MeTpuM rpynn annapaToB, HaxoAsLWMUXCs B npouecce
BbINOMHEHMS MOCTaBMNeHHbIX 3adad. Euwe ogHum Bax-
HbIM MOMEHTOM MYHKTa KOHTPOMs U ynpaBreHus sBns-
€TCA BO3MOXXHOCTb OCYLLECTBMEHUS NPSIMOro YAaneHHo-
ro ynpasneHns annapaTom B criyyae BbINOMHEHUS cep-
BUCHbIX paboT MaHMNYNSTOPHBIM KOMMIIEKCOM B paioHe
MOK vnn BbINONHEHMA 3agjayn CTbIKOBKM annapaTta C
AokoBoM cTaHumen. [ina atoro 6Gbina peanusoBaHa cu-
cTeMa yaaneHHOro KOHTPOnsi U yrnpaeBrneHus Ha OCHOBE
CUCTEMbI AanbHen cBa3n Lora.

PucyHok 9 — CoBmecTHble ucnbitaiuss MYC u AO HIM NT «OkeaHocy»
no oTpaboTke yaaneHHoro koHTpons u ynpaenexus THMA H-300
Figure 9 — Joint tests of the Ministry of Emergency Situations and AO
NPP PT «Okeanos» for the development of remote control and manage-
ment of remote-controlled uninhabited underwater vehicle H-300

MpakTuyeckas pabota cuctembl cBA3N Obina ycnew-
HO anpobupoBaHa B npouecce NpoBeAeHWUs HaTypHOro
aKcnepumeHTa no ypaneHHomy ynpasneHuio THIA B
Llensix MOHWTOPUWHra MOABOAHbIX MOTEHUManbHO onac-
Hbix obbekToB (MMOO). B pamkax wucnbiTaHus 6nok
ynpaenexus un onepatop THIA pacnonaranuce Ha Ge-
peroBom nyHKTe, a cnyckonogbemHas cuctema THIA
Haxogunacb Ha manorabapuTHOM CyaHe, HaxoAsLemcs
B 150 m ot Gepera. bnarogapsi paspaboTaHHON cucTeme

6bINO BLINOMHEHO YCMELIHOE AUCTaHUMOHHOE ynpasrne-
Hue THIA, nonyyeHa BCs cepBuCHas MHdoOpMauus C
TenemeTpumn annaparta. HaTypHble unntoocrpaumm ¢ aKc-
nepvMeHTa NpuBeAeHbl Ha pUCyHke 9.

3aknoyeHue

Pa3BuTne obnactn Mmopckor poboToTeXHNKM B PO HM
y KOro He BbI3blBAaeT COMHEHWI. Llenbii psag HepelueH-
HbIX Npobnem u KparHas HeobXxoAMMOCTb paclUMpeHus
PYHKLUMOHAMNbHBIX BO3MOXHOCTEN YXXe UMEIOLLNXCH Tex-
HOMOTN Hen3bexxHO NpMBEAET K POCTY U CNPOCY UHTEN-
NeKTyarnbHbIX NOABOAHbLIX POOOTOTEXHUYECKUX CUCTEM.
[MpoBeaeHHbIN aHanua nokasan, 4to B P® nmeetcs ue-
nbl pag AOKYMEHTOB, COAEpPXXaHUe KOTOPbIX Hamnpasne-
HO Ha pa3paboTky M peanusauuio MPOEKTOB, KOTOPble
cmornu 6bl yaoBneTBopuTb NOTPEBHOCTL HedTerasoBon
oTpacnu B npumeHeHun MPTK. B T0 e Bpems B npu-
MEHEHUN PE3VAEHTHBIX TEXHONOMMI HYXOalTCs LeH-
TpanbHble uccrefoBaTenbCkue opraHusaumm,
CTBEHHblE 3a MCCriegoBaHue, MOHUTOPWHI U Habnoge-
HWe TeppuTopuanbHbix akBaTopun PO. MapannensHo ¢
HedTerasoBblM HanpaBfeHWeM pPe3VAEHTHbIE TEXHOMOo-
My moryT 6bITb BocTpeboBaHbl 1 B cnyxbax MYC. MNpu-
MEHEHNE pPe3nAEHTHbIX TEXHOIOMMI ABNAETCA TeXHUYe-
CKM N 3KOHOMMYeckn 6onee adhdeKTMBHON anbTepHaTy-
BOW GyKCMpyembiM Unn TeneynpaenseMbiM poboToTex-
HUYECKMM KOMMIEeKcaM.

MpeanoXeHHbIN KOHUENT-NPOEKT AOHHON MHOMOMYHK-
LMoHarnbHoM okeaHorpadmyeckon obcepsatopum ¢ 6asn-
pOBaHMEM pPE3NAEHTHON POBOTOTEXHWKM M CMEHHBIMU
po60TU3MPOBAHHLIMU 3HEPreTUYECKUMN MOLYNSMU MO3-
BONMT obecneunTb peLueHne Npobnemsl KpyrioroguyHoro
MOHWUTOPWHra OKEaHOSIOTMYECKMX 1 IKOMOrMyecknx 3agaq
N KPYrmoroAuYHOWN aKkcnnyaTauum AOHHOW HedhTerasoBon
MHPACTPYKTYpbl B YCNOBMSAX NeaoBon 06CTaHoBKM Apk-
TUYECKOrO PErMoHa, a Takke B CBETE CHUXEHWS onepauu-
OHHbIX pacxodoB Ha MogobHble paboTbl M BHe ApKTuye-
CKoro permoHa 6yaet BoctpeboBaH 1 Ha BHELLHEM PbIHKE.
A paspaboTaHHasi cucTema yOaneHHOro KOHTpOns Wu
ynpasreHnsa MO3BONMUT COKPaTUTb 3aTpaTtbl Ha BbIMOMHE-
HE MOHWUTOPWUHIOBBIX Y CEPBUCHBIX paboT.
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