KTo nomoXxeTt 4yenoBeky B 0CBOEHMM OKeaHa?!
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LIHNW PoboToTexHukn 1 TexHndeckom
KnbepHetukn (LHUN PTK)

HanM3 MHOOPMaLMOHHbIX MAaTEPMANOB O BE-
m,u,yu_l,mxm B Poccuu 1 3a pybexom HayuHbIX
nccnefoBaHmax n pa3paboTkax NokasbiBaeT, YHTo
CyLLeCTBYeT psf cneumduryecknx 3aga4y B noasoa-
HOW cdepe, rae y4acTme YenoBeka 1 CNoib30Ba-
HMEe TPAAMLMOHHBLIX BUOOB MNOABOLHOM TEXHUKM
3aTpyaHEHO BCNEACTBME CNeayOLWMX MPUYNH:

B HaNNYMS CNOXHbIX FreodU3NYECKIMX XapaK-
TEPUCTUK MECTHOCTU N OFPaHNYEHHOCTU NpPo-
CTpaHCTBa (UCCneaoBaHme BYNKaHNYeCKOM aes-
TENbHOCTV OKeaHa, 06Cef0BaHNE NOABOAHBIX KOM-
MYHUKaLIA);

N CyLLIeCTBOBaHNS 6OMLLUON YrpO3bl 4151 XKN3-
HW YenoBeka (pa3MMHMPOBaHWE, IMKBUAALMSA pa-
ONaLMOHHbIX KaTacTpod, yHacTre B cnacatesibHbIX
onepaumsx).

PelieHne nogoOHbIx 3a4a4 B HACTOSILLEE Bpe-
Msi MHOTME CneunanmcTbl CBA3bIBAKOT C UCMOJb-
30BaHMEM NOABOAHbBIX POOOTOTEXHNHYECKNX CUCTEM
(PTC), koTopble 06/120a0T PAAOM YHUKANbHbIX
CBOWCTB, MO3BONIAIOLWMX UM 3D EDEKTUBHO BbIMNOJSI-
HSITb pa3nyHbIe NOABOAHbIE PabOThI B Nprbpe-
HOWM 30He 1 Ha 6onblnx rybuHax 6e3 NpucyT-
CTBUSI YENOBEKA.

B Havane 70-x ronos XX Beka Ha4anacb HO-
Basi 9pa B OCBOEHUM BOAHbIX MPOCTOPOB. Hapsay ¢
TPaaVLMOHHBIMW UCCEea0BaTENLCKMMM annapaTta-
MU, YNPaBAsSiEMbIMU HENTOBEKOM, CTasIN NMPUMEHSITb-
Cs1aBTOHOMHbIE NOABOAHbIE POOOTbI, MTO3BOMBLLME
pacLUMpUTL BO3MOXHOCTU MO N3y4eHuio 6eckpaii-
HWX MPOCTOPOB OKeaHOB 1 Mopeli. Ewe 20 net Ha-
3a/1, HUKTO HE MOT MNPEANONOXUTb, 4TO B JAHHOM
HanpasneHN MOryT ObITb NOJTy4EHbI CTOSIb MHOIO-
obeLuatoLLme pesynbTaThl, AEMOHCTPUPYEMBbIE CO-
BPEMEHHbIMW NOABOAHBIMU POOOTOTEXHNYECKMMUI
cucTemamun. Ha HavanbHOM aTtane pa3sutus (70-

PoboTtam nokopstoTcs
OKeaHCKue rnyouHbl

m CoBpeMeHHble aBTOHOMHbIE NOABOAHbIE POBOTHI

80 roapl XX Beka) KOHCTPYKLLMS aBTOHOMHbIX NO4-
BOZIHbIX POBOTOB U NX TEXHMYECKAst OCHALLLEHHOCTb
obecrneyvBana peLleHne b OOHOTUMHBIX YacT-
HbIX 3324, CBA3aHHbIX C U3MEPEHNIMM NapamMmeT-
pPOB BOAHOW cpeapbl, 0030pOM yHacTka AHa, Mouc-
KOM 1 06HapY>XEHNEM 3aTOHYBLLUNX 0OLEKTOB.
CyLLecTBeHHble 3MeHeHMs B 061acT noasos-
HOW POBOTOTEXHNKM MPOU3OLLINN B KOHLE 80-X rooB
XX Beka. 3To BpeMsi MOXHO OxapakTepmn3oBaThb Ha-
YaJIOM aKTUBHOMO BHELPEHWSI B MOABOAHBIX paboTax

m OKcneprMeHTabHble pa3paboTku NOABOAHbBIX POOOTOTEXHNHECKNX CUCTEM

Who can assist the man to
explore the ocean?!
Ocean deeps subdue to robots

N.V.Zakharov,

Senior research assistant, docent.
V.A. Kapustin,

Research assistant

(CR&DIRTC)

Analysis of information materials on research
studies performed in Russia and abroad shows
that there are some specific tasks in the un-
derwater sphere, where man’s participation
and use of traditional kinds of underwater
equipment is made complicated due to many
reasons.

Alarge number of specialists relate solv-
ing of these problems using the underwater
robotic system (URS), possessing a number
of unique features allowing them to effective-
ly perform different underwater works in the
coastal zone and at deep waters unmanned.

In the beginning of 70-s of the XX cen-
tury the new age in water reaches develop-
mentbegan. The works performed in this area
allowed to create many functioning models of
underwater URS solving a wide range of sci-
entific and application tasks on the oceanic
research and development.

To design the newest technical means of
oceanic research and developmentis impos-
sible without cooperation between special-



ists of different disciplines and schools. The
modern autonomous underway robots are dis-
tinguished by high degree of their informa-
tional independence.

The leading foreign companies engaged
in underwater URS design at present have
the experience of batch manufacturing of
their products and its realization in the world
market. This allows them to continuously
improve their developments with orientation
to quickly changing needs of the underwater
robotics industry, as well as to actively par-
ticipate in different projects together with
scientific organizations and commercial com-
panies. In Russia the development of under-
water URS is related primarily with scientific
and research activity.

At present in Russia the works are being
performed on development of small-scale un-
derwater URS. Toanumber of unique examples
we can attribute the sun unmanned device sup-
plied from solar batteries. One more perspec-
tive Russian development is the self-moving in-
dependent small-scale underwater vehicle with
sonar system of side looking “Universal-2”.

During the short period the independent
underwater works showed their effectiveness
in fulfillment of rather complicated tasks re-
lated to carrying out underwater operations,
such as:

B rescue operations;

B liquidation of ecological catastrophes;

B research of seismically hazardous dis-
tricts of oceans and seas;

B research of rugged bed relief.

Capabilities of modern underwater ro-
bots are defined by many factors related to
form and construction of frame, functional
mounting, information supply, as well as tech-
nologies and materials used. Differing by
form and construction, in most cases they
apply similar principles of energy supply, in-
formation operation and control, sensory per-
ception, propulsion control action.

In the first place let us pay attention to
robots with traditional, torpedo-like, shape.
As an example we give underwater URS Gavia
(Island) and Remus (USA) with modular prin-
ciple of arrangement. Structural composition
of such robots represents a set of modules
placed in a definite sequence in accordance
with standard proven scheme and accounting
for their functional designation. Such princi-
ple of construction allows creating the modi-
fication of robots in the easiest way without
amending its structural scheme in general.

Application of such an approach is expe-
dient at constructing robots of multiple use
with many functions.

In the case when the underwater URS is
limited due to its parameters of mass and
dimensions, and, respectively, its functional
capacitiesreduce, itis more preferable to use
the building block principle. According to
such a principle the underwater URS of series
«MicroHunters» (USA) were built, such as
Ranger, M-3, M-4. Specific feature of this
type of robots is the availability of three func-
tional blocks constituting of sensors and

m OrteyecTBeHHbIE NOABOAHbIE PTC

TEXHONOTMIA, OCHOBAHHbIX HA JOCTUXEHUSX KNOEep-
HETUKN, MHPOPMATUKN, XMW U TEOPUN yNpaBe-
Hus. MpoBeaeHHbIe paboThbl B 3TOM 061aCTN NO3BO-
SN K HACTOSILLIEMY BPEMEHW CO34aTb MHOXECTBO
OencTByoLmx 00pasLoB NoaBoaAHbIX PTC, koTopble
peLuatoT LWMPOKUIA KPYT HayYHbIX M NPUKNaAHbIX 3a-
24 Mo CCNeLOBaHMIO M OCBOEHMIO OkeaHa. Hanbo-
Nlee N3BECTHbIE 3apybexHble aBTOHOMHbIE NMOABOL,-
Hble PO6OThI NPMBEAEHbI Ha purc. 1.
M3BecTeH Taicke psif, aKCneprMeHTaTbHbIX pa3pabo-
TOKNoaBoAHbIX PTC, BKOTOPbIX peannaytoTcst G1ono-
[06HbIE NPUHLMMBI NepeaBvxXeHVs. HayuHble ccne-
[0BaHMA 1 nabopaTopHble PaboTbl B 3TOM 061acTu
CBsI3aHbl C GOHNYECKOW UMUTALMEN OBUXKUTENbHO-
ro annapara BoAHbIX 0OUTaIOLLMX (PUC. 2).
Co3spaHne HOBEMLINX TEXHUYECKMX CPeaCcTB
MCCNefoBaHMs 1 OCBOEHNS OKeaHa, cpeau KoTo-
pPbIX NPUOPUTETHOE 3HAYEeHEe NpuaaeTcs aBTo-
HOMHbIM MOABOAHBIM POOOTAM — MHTENNEKTYaSb-
HbIM @aBTOHOMHbIM HEOBUTaEMbIM NOABOLHbIM ar-
napatam (AHIMA) - HeBO3MOXHO 6€3
COTPyOHMYECTBA CneunanmcToB PasinyHbIX ANC-
LMIMJIMH 1 HAY4HbIX HAanpaBneHuin. OCHOBHbIM OT-
NYNEM COBPEMEHHbIX aBTOHOMHbIX MOABOLHbIX
POOOTOB OT APYIrMX NOABOLAHBIX TEXHNHECKMX CUC-
TEM SIBNSIETCS BbICOKAs CTeneHb nx nHbopmaLm-
OHHOI @BTOHOMHOCTW, T.€. CMOCOBHOCTbL CaMOCTO-
ATENbHO AENCTBOBATb B HEM3BECTHOM UM HeJ0-
CTaTO4HO ONpeneneHHol cpeae.

Benyuine 3apybexHble KOMMaHUK, 3aHMMa-
owmecs paspaboTkoi noasoaHbix PTC, k HacTos -
LeMy BPEMEHN MMEIOT OMbIT CEPUIAHOIO NPOU3-
BOACTBA CBOEWN NPOAYKLMN 1 peanvsaumnm ee Ha
MWPOBOM PbIHKE. OTO NO3BONSIET UM MOCTOSTHHO
COBEPLUEHCTBOBATbL CBOM pa3paboTKu, OPUEHTU-
pysiCb Ha OLICTPO U3MEHSIIOLLMECS NOTPEOHOCTN B
noABoaHoOM POOOTOTEXHNKE, a TaKXKe akKTUBHO y4ya-
CTBOBATb B PA3/INYHbIX MPOEKTAaX COBMECTHO C Ha-
YYHBIMW OPraHn3aLmsiMmn 1 KOMMEPYECKUMU Up-
Mamu. B Poccum paspabotka noasoaHbix PTC cesi-
3aHa B MEpBYI0 o4epenb C NpoBefeHuem
Hay4YHO-MCCnenoBaTesIbCKON AeATENbHOCTH.

OTeyeCTBEHHbIN OMbIT CO34aHUSA N NPaKTU-
4EeCKOro UCMob30BaHMs aBTOHOMHbIX MOABOAHBIX
pPOBOTOB U UX CUCTEM AOCTATOYHO NokasaTesieH
Kak MpYMep peLLeHNs Hay4HO-TEXHUYECKOM Npo-
6GnemMbl, BO3HUKLLEN HA CThIKE TEOPUN CUCTEM Y-
paBeHns, NOABOAHOM POOOTOTEXHUKN, OKEAHOT -
padurm, MOpPCKUX TEXHONOINIA. B HacTosLee Bpe-
MSI peyb MAeT, B 4aCTHOCTM, O CO3AaHuu
BbICOKOTOYHbIX, HAAEXHbLIX POOOTOTEXHNYECKMX
CUCTEM U KOMIMIEKCOB, OPUEHTUPOBAHHBIX HA Bbl-
MOJSIHEHVE A0NTOBPEMEHHbIX «<MHTENNEKTYaNbHbIX»
MMCCWIA B HEONpeaeneHHom nogsoaHor cpepe [1].
BonbLioe 3HayeHne B CTAHOBEHUN OTEYECTBEH-
HOW NOABOLAHOM POBOTOTEXHUKN UMEIOT PE3YIb-
TaTbl, NONy4YEHHbIE B UHCTUTYTE NPOBGIEM MOPCKIMX
TexHonoruin IBO PAH. 3a TpuauatmnetHuin ne-
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m MopaynbHbI NPUHLMN NOCTPOeHUst BoaHbIX PTC Ha npumepe «Gavia» 1 «<Remus»
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m BnoY4HbIA NpUHLMN NocTpoeHus BoaHbix PTC Ha npumepe po6oTos cepum «MicroHunters»

pvof, B IHCTUTYTe Ha OCHOBE MOAYJIbHOM TEXHOJO-
T NPOEeKTUPOBaAHUS NOABOAHO-TEXHUYECKUX
cpencTB OblNo BHEAPEHO B NpakTuKy 6onee 10 Tn-
noB HeobUTaeMbIX MOOBOOHbLIX annapaToB, Npes-
Ha3Ha4YeHHbIX 4151 paboThl B OKeaHe, MOAO JIbA0M,
Ha wenbde 1 B NPOTSXKEHHbIX BogoBoaax [2]. B
KayecTBe npumepa MOXHO npuBectn AHIA
«OKPO-6000», pazpaboTaHHbIii MO KOHTPAKTY C
kopnopaumeit Daewoo (Pecnybnuka Kopesi).

B HacTosuee Bpems B Poccun BeaoyTtcs pa-
60Tbl N0 CO34aHNI0 MasiorabapuTHbIX MOABOAHbLIX
PTC. Kuucny yHrKanbHbIx 06pasL,0oB MOXHO OTHe-
CTW COJTHEYHBbI aBTOHOMHbI HEOOMTaeMbI anna-
pat (CAHIA) c nuTaHeM OT CONTHEYHbIX 6aTapen,
paspaboTaHHbii UTTMT OBO PAH no KOHTpakTy ¢
MHCTUTYTOM @aBTOHOMHbIX NOABOAHbLIX CUCTEM
(AUSI), CLLA. ELe ogHOM NepcnekTUBHOM oTeve-
CTBEHHOW pa3paboTkoi ABNSETCH CaMOXOAHbIN
aBTOHOMHbI ManiorabapuTHbI NOABOAHbIV anna-
paT ¢ rmagponokatopom 60koBoro 063opa «YHu-

Bepcan-2», paspadoTtaHHbliii OAO KoHuepH «Mop-
ckoe nogsogHoe opyxue — F'mpgponpundop» (puc.
3). B cBA3K C HANNMYMEM TEXHONOMMIA N YHUKANb-
HOro OrnbITa, UMELLEerocs y pocCunckux paspa-
OOTUYNKOB MNOABOLAHOM TEXHNKIM, MOXHO NPeanono-
XWUTb, 4TO NPOABWMXKEHME NOAOOHbBIX MPOEKTOB Oy-
OeT HanpsMyl CBA3aHO C  Halu4uem
VHBECTULMOHHbBIX BNOXEHWIA.

3a KopOoTKMIA Nepmno, aBTOHOMHbIE NOABOS -
Hble POBOThI NPOAEMOHCTPMPOBASIM CBOIO ahdeK-
TMBHOCTb NPW BbINOJIHEHUN AOCTATOYHO CIIOXHbIX
3aja4, CBA3aHHbIX C NpoBeAeHneM NogBoOAHbIX
onepalmii B 9KCTPeMasbHbIX YCIOBUSIX, TAKMX Kak:

B cnacaresibHble paboTbl;

H nkBMaaUMs 9KONOrMYeCcKrx Katactpod;

H yccnepoBaHne CercMOOMNacHbIX ParioHOB
OKEaHOB V1 MOpPEWN;

B o6cnepoBaHve CIoXHOro penbeda aHa.

Mmelowmmncs MmpoBoi OnbIT aKCnyaTauum
aBTOHOMHbIX MOABOAHbIX POOOTOB 1 pe3ynbTaThl

MCMbITaHNIA NEPCMEKTMBHbIX 00Pa3LL0B NOABOAHbIX
PTC, nosBonsieT npeactaBnTb BO3MOXHbIE CPepbI
VX MPUMEHEHNS B BUAE CXEMbI (pUc. 4).

B03MOXHOCTV COBPEMEHHbIX MOABOAHbIX PO-
00TOB ONpenensoTCs MHOXECTBOM (PakTOpPOB,
CBSI3aHHbIX C ®OPMOW N KOHCTPYKLIMEN Kopnyca,
bYHKUMOHANBHOM OCHACTKON, MHGOPMAaLVOHHBIM
obecneyeHreM, a Takxe UCMonb3yeMbIMU TEXHO-
norvamu n matepuanamm. PasHele no ¢popme n
KOHCTPYKUMW, B BONBLUMHCTBE C/ly4aeB OHWN UC-
MOSb3YKOT CXOXME MPUHLLMMBI SHEProobecneyeHns,
MH(OPMALMOHHOI O YNPaBIeHNst U KOHTPONS, CEH-
COPHOro BOCNPUATUS, ABMXUTENBHOIO yrpaens-
oLLEero BO3AeNCTBUS.

B nepsyto o4yepenb 06paTM BHUMAHWE Ha
po60TOB C TPAANLMOHHOMN HOPMOIA (TOPNeaoon-
pasHoin). B kayecTBe npumepa Ha puc. 5 npvse-
neHbl nogsoaHble PTC Gavia (Mcnanguys) n Remus
(CLUA) ¢ MmoaynbHbIM MPUHLUMNOM MOCTPOEHMUS
[3,4]. KOHCTPYKTUBHBIA COCTaB Takux pobOTOB
npeacTaBnseT cobom Habop moaynen, pacnosno-
>KEHHbIX B ONpeaeneHHON Nocnen0BaTebHOCTU B
COOTBETCTBMM C TUMOBOM anpoOMpPOBaHHOM Cxe-
MOW N Y4HETOM UX GYHKLMOHANbHOIO Ha3HAYEHNS.
Takor NPUHLUMN NOCTPOEHMS MO3BONSIET Hanbonee
JIerko cosgasaTb Mogudukaumm poboTa, He Me-
H$I91 €0 KOHCTPYKTUBHYIO CXEMY B LLefIoM. [pn aTom
BO3HMKAET BO3MOXHOCTb B KQXA0M KOHKPETHOM
cnyyae Hambonee onTUMasnbHO BeIOMPaTh CTENEHb
KMHEMAaTUYECKOW, annapaTHoi 1 NporpaMmMHoONn
M30bITOYHOCTU, a Takke pacnpeneneHne GyHKLMmn
Mexnay po6oTom 1 paboTalolmMM BMECTE C HUM
TexHonornyecknm obopynoBaHMeM (BnioTb 40
KOHCTPYKTUBHOI0 06 beAVNHEHNS OTAENBbHBLIX MOAY-
neripoboTa c aTm 060pyoOBaAHNEM).

MpuMeHeHne Takoro noaxoAa Lienecoobpas-
HO NMPW KOHCTPYMPOBaHNN POOOTOB MHOrOPa30BO-
0 UCMNOJIb30BaHMSA ¢ 60sbLLNM HAOOPOM DYHKLIMIA,
K KOTOPbIM MOXHO OTHECTU: POTO-BUAEOCHEMKY,
KapTorpadupoBaHmne n akyctnieckoe npodunu-
poBaHue penbeda MOPCKOro AHa, MOHUTOPUHT OK-
pyXatoLern cpeabl, peLleHne creuyanbHblX 3agad
BOEHHOr0 Ha3Ha4YeHus (B 3aBUCUMOCTH OT yCTa-
HOBJIEHHbIX MOAYNEN).

B cnyyae orpaHunyeHus no macco-rabapuT-
HbIM NapameTpam nogsogHon PTC u, cooTBeT-
CTBEHHO, CHIXXEHUS €€ GYHKUMOHAIbHBIX BO3MOX-
HocTell, 6onee NPeanoyYTUTENbHO NPUMEHEHME
©7104HOr0 MPUHLIMNA MOCTPOEHUS. [10 TakoMy NPUH-
umny 6binm paspaboTaHbl noasoaHblie PTC cepun
«MicroHunters»(CLLA), Takne kak Ranger, M-3, M-
4[5]. OTnnunTensHoM 4epTo poOOTOB 3TOrO TMNA
ABNSIETCS HaNMUMe Tpex GyHKLUMOHAbHbIX 6I0KOB,
COCTOSAILMX N3 AATYNKOB U CPeacTB NOABOLAHOMN
cBa3u (b1), akkymynatopHor 6atapen Tuna AA (62)
1 OBUXNTENBHO-PYneBoro komnnekca (b3) (puc.
6). DyHKLUMOHaNbHBIE BO3MOXHOCTU NMOA0OHbIX
noaBoaHbIx PTC orpaHuyeHbl 1 cBs3aHbl ¢ 0630p-
HO-NMONCKOBbLIMY paboTamu, 3agad4amm no obene-
[OBaHWNIO 3aTOHYBLUMX OOBbEKTOB, NOABOAHbIX KOM-
MYHUKaUWI 1 COOPYXEHUIA.

CyLuecTByeT psf pa3padoTok noasoaHbIx PTC,
B KOTOPbIX peannaytoTcs 61onogo0HbIe MPUHLMMI
nepeaBuxeHnsi. Hay4yHele nccnenosaHus n nabo-
paTopHble paboTbl B 3TOM 061aCTM CBSA3aHbI C OM0-
HUYECKOM MMUTALMEN ABMXUTENBHOIO annaparta
BOZHbIX O0UTaloLLMX. BBUAY TOro, 4To A1 BCcex ao-
CTaTO4YHO KPYMHBIX BOOHbIX XMBOTHbIX 1 pPbIO (0T Ae-
LMMETPOBOro 4O MHOrOMETPOBOro Auanas3oHa)
3TUM ABMXUTENEM ABASIETCS MOLLHBIN XBOCTOBOW
nnaBHUK, TO BUOHMYECKAs UMUTALNSA CBOAUTCS K
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m CoCTaBHOW MPUHLMIM NMOCTPOEHNS GUONOA0BHbIX NMON3AIOLLIMX POOOTOB

paspaboTke 1 KOHCTPYMPOBAHMIO NOAOOHOIO UC-
KYCCTBEHHOr0 OpraHa Cc COOTBETCTBYIOLLMMU MeXa-
HUYECKMMN XapakTepuctukamu. PaspaboTkon n
M3roTOBIEHNEM NCKYCCTBEHHbIX XBOCTOBbIX M/1aB-
HWKOB 3aHMMAETCS B HACTOSILLIEE BPEMS LIENbIV PSif,
3apybexxHbIx prpm 1 nabopatopuin. uTepecHble
pesynbTaTbl UICCNe0BaHNI B 3TOM HanpaBieHnumn
ObINN NONYYEHbI YHEHBIMU YHUBEPCUTETOB VTanun
—Technical University, Politecnico di Torino un
University of Cagliari) npn cosgaHunm peibonono6-
HbIX POO6OTOB [6]. Pe3ynbTaThl CnbITaHWIA MO3BO-

NS0T FOBOPUTL O TOM, 4TO B ByayLiem noaobHble
KOHCTPYKUMW HANAYT LUMPOKOE NPUMEHEHNE Npun
peLLeHnn pPa3nMYHOro poaa 3aaa4y B 60bLLOM An-
anasoHe rmybuH. KoHcTpykuma pbi6onogobHoro
poboTanokasaHa Ha puc. 7.

Ewle ogHoM nHTEpecHo pa3paboTKoi, B KO-
TOPOW NCNosnb3yeTcs 6ONOA0OHbIN NPUHLMI Ne-
penBuxXeHus, SBNaeTcs 3Meenofo0HbI NOABOA-
HbIi po60T «XACM-R5>», co3aaHHbI B AnoHun. Moa-
BoaHas PTC npepcTtaBnset cobon rmobkyto
MHOIrOMOZY/IbHYIO CUCTEMY, B KOTOPOW KaXK bl MO-
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means of underwater communication, accu-
mulating battery type AA and propulsion-
steering complex. Functional possibilities of
such underwater URS are limited and related
to the survey and exploratory works, tasks on
submerged object examination, underwater
communications and constructions.

There is a number of submerged URS, in
which the bio-like motion principles are applied.
Scientific research and laboratory works in this
area are related to bionic simulation of propul-
sion device of water habitants. Interesting re-
sults were obtained by scientists of universities
of ltaly — Technical University, Politecnico di Tori-
no and University of Cagliari at fish-like robots
creation. Test results give us the ground to say
that in the future such constructions will be ap-
plied everywhere for solving of different kinds
of tasks in the wide range of depths.

One more very interesting development,
where the bio-like motion principle is used,
ophidian underwater robot «<ACM-R5» made
in Japan. The underwater URS represents the
flexible multimodule system, where each
module includes engines, control system and
energy supply block. Unique possibilities of
such a robot in the future can be used at ex-
amination of difficult to access sections of
underwater communications and objects.

Along with development of swimming ro-
bots there are some solutions related to ap-
plication in underwater robots the step mo-
tion principles. The example of such type of
robots can be the walking robot «Lobster»
(USA). It provides fulfillment of remote con-
trol operations on shallow waters in rivers and
on the bed of oceanic coastal zones.

Already now we can say that during the last
decade the colossal step was made in the sphere
of underwater URS development. And in the first
placeitis related to introduction of new technol-
ogies, use on non-traditional approaches in their
construction, to application of composite mate-
rials and borrowing principles of biological or-
ganism motion. The largest amount of present
problems of the mankind is directly related to its
activity inthe water environment. Oceanand sea
resources consumption, rescue of ship crews and
information control of natural calamities can be
related to them. Many of these tasks at present
can be solved by underwater robots, and in the
nearest future we can count on the fact, thatthey
will fully replace the man-controlled devices.
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m CoBpeMeHHbIe KOHCTPYKLIM NoABOAHLIX PTC

Aynb BKIKOYaEeT ABuratenn, CUCTemMy yrpassieHNAa 1
6nok aHeproobecneyeHus (puc. 8). YHuKanbHble
BO3MOXHOCTM Takoro poboTa B 6yayLLEeM MOXHO UC-
noJsib30BaTb Npu 06CNen0BaHNN TPYAHOOOCTYMHbIX
Y4aCTKOB NOABOAHbLIX KOMMyHVIKaLlVIVI N 0ObEKTOB.
Hapsay ¢ pa3paboTkoi nnasaioLmx poboToB
CYLLIECTBYET PS4, PELLEHNI, CBA3aHHbIX C peann3a-
Lumein B NoaBoAHbIX poOoTax LuaratoLLmX MPUHLUMMNOB
nepeasmxeHus (puc. 9). Npumepom Takoro Tmna
POGOTOB MOXET MOCNYXUTh Liaralowmini po6oT
«Lobster» (CLLIA) [7]. OH 06ecneynBaeT BbINOHe-

Mnatdpopma ornpaBneHa
3aKa34mKy

Mopckas nnatdpopma «MOSS CS-50» oTnpas-
neHa c aksatopum @Iryr «Mo «Cesmalwu» 3akas-
ynky. Beuepom 24 ceHTts6psa 2007 r. npubkbIB-
e n3 MypmaHcka cneLmann3npoBaHHbIe cyaa
«HedTeras-55» n «<Hedprteras-57» Havanm 6yk-
CUPOBKY MiaTopMbl B MOpPE.

YHuBepcanbHas Mopckasi Nosynorpy>Has
nnatgopma «MOSS CS-50 MKIl» (npoekT 2958)
noctpoeHa Ha CeBmalle no 3akady KOMMaHun
«Moss Mosvold Platforms AS» (Hopserus). Co-
OPY>XXEHME CMPOEKTUPOBAHO KoMMNaHmen «Moss
Maritime AS» (HopBerus), reHepasibHbI1 UHBEC-
TOp — KoMnaHus «Saipem» (Utanus). MNnatdopma
OblNa 3a/10keHa B cTanesisHoM Liexe 22 dheBpans
2006 r., nepenaHa 3akad4yumky 19 ceHtsi6ps 2007 1.

Kak coobLLpn Ha TOPXKECTBEHHOW LiepeMo-
HUW NpeacenaTesb CoBeTa ANPEKTOPOB KOMMa-
Hun «Moss Mosvold Platforms AS» Poi Moc-
BonA, nnatdopma byaet AoocHaleHa 6ypoBoi
yCTaHOBKOW B VITanuun, 3aTemMm Ha4yHeT paboTaTb
B HOPBEXCKOM cekTope CeBepHOro Mopsi.

[eHepanbHbIi aupekTop CeBmalua Huko-
na KanucrtparoB otmeTun, 4To 3Ta nnardop-
Ma — 3aJ10r TOro, 4To BaxHewwee ana Poccun
HedTerasoBoe HanpaeneHne npeanpusaTmne oy-
[eT pasBuBaTth U fasbLUe.

CoppeMERHKE KOHCTPYEILRR noaroREsx FTC
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HWe onepaumvin AUCTAHLMOHHOIO KOHTPOSISt HA Mef-
KOBOJbE B PEKAX 1 HA AHE MPUOPEXHbIX 30H OKeaHa.

MHoroo6pasue CyLLECTBYIOLMX NOOBOLAHbIX
PTC ¢ y4eTOM pacCMOTPEHHbIX MPUHLMMNOB NOCT-
POEHNSA MOXHO NPeaCcTaBUTb B BUAE CleaytoLen
cxembl (puc.10).

Y>e ceryac MOXHO cka3aTb O TOM, H4TO 32 MOC-
nepHee gecatuneTune Obl caenaH KoONoCCasbHbIN
ckayok B cpepe paspaboTku noasoaHbix PTC. U,
npexzae BCero OH CBA3aH C BHEAPEHMEM HOBbIX
TEXHOJIOMNI, UCNONBb30BAHNEM HETPAAMLMOHHbIX

3apybexHble NapTHePbl BbICOKO OLEHWSIM pa-
60Ty CeBepOoaABUHCKIMX kopabenoBs. «Mbl CTPOUM
nnaTgopmMbl B padHbiX cTpaHax mupa yxe 30 ner,
1 9 MOIy CKadaTb, Y4TO B ka4ecTBe CeBMaLL HU4yTb
He yCTynaeT BeayLLM BepdSM Mupa, — CoOoOLLM
npes3naeHT komnaHum «Moss Maritime AS» Mep
KpucTteHceH. — Y 3aBoga OrpOMHBbIN OMbIT CTPO-
UTEJIbCTBA CJIOXKHbBIX NHXEHEPHbIX COOPYXEHWUM,
Takux, Kak noaBoaHble nogkun. N cerogHs Ces-
Mall — OAHO U3 CaMblX NOAFOTOBEHHbIX NPea-
npusTui B Poccum pias CTpoUTENbCTBA MOPCKUX
nnarpopm».

KpynHenwasa Bepdb Poccun npaktnyeckm
0CBOWIIa CEPUNHOE MPON3BOACTBO MOPCKMX MiaT-
dopm. B HacTosLee BpeMS 34eCb CTPOUTCS BTO-
pas nnardopma tnna «<MOSS CS-50», 3aBepLua-
€TCS CTPOUTENBCTBO POCCUNCKON MOPCKOW NIef0-
cTorkon nnatpopmbl «l[lpupasnomHasn».
MNMpopabaTtbiBaeTCs BONPOC CTPOUTENLCTBA MaT-
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noAxXoa0B B X KOHCTPYKLMW, MPUMEHEHNEM KOM-
MO3UTHbIX MATEPMANOB 1 3aIMCTBOBAHNEM MPUIH-
LMMNOB NepeaBuxeHns GUonornyecknx opraHna-
MOB. B0sbLLIOE KONMMYECTBO COBPEMEHHBIX MPOBIEM
YenoBeYeCTBa MMEET NMPAMYIO CBA3b C ero ges-
TENbHOCTbLIO B BOAHOM cpefe. KHMM MOXHO OTHe-
CTV UCNONb30BaHVE PECYPCOB OKEaHOB 1 MOPEWN,
obecrneyeHne cnaceHns aKunaxen kopabnen u
MHOOPMaALMOHHBI KOHTPOMb CTUXMNHBLIX Ben-
cTBUIA. MHOIrMe 13 9Tnx 3a4a4 B HACTOsILLEE BPe-
MS$ yXKe peluarTcs NoABOAHbIMY poboTamu, a B
Onuxariwem 6yayLiemM MOXHO pacCHMTbIBaTb Ha
TO, YTO OHU MOJIHOCTbIO 3aMEHAT annaparthbl, ynpas-
NsieMble YENIOBEKOM. _
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HOpM paznYHbIX TUMOB A pa3padoTkuy LLTok-
MaHOBCKOIO ra30KOHAEHCATHOrO MECTOPOXAE-
HVs B BapeHueBoM Mope, K kKoTopomy CeBmalwl
pPacnonoxeH 3HaUYMUTesNbHO GIVXe, HEM BCE OC-
TanbHbIE KPYMHbIE BEPdU CTPaHbI.

YHuBepcanbHas nnatgopma co ceo6oa-
Holi nany6oi «<Moss CS-50» oTHOoCUTCS K LUe-
CTOMY MOKOJIEHUIO MONYNOrpyXHbIX naaT-
dopM, CNPOEKTUPOBAHHbLIX KOMIMaHUen
«Moss Maritime AS» (Hopeerus). NMnardop-
Ma KaTaMapaHHOro Tuna pa3mMmelleHa Ha
ABYX NMOHTOHaX, KOpNyc noaaepXvweailoT
LIeCTb CTaOUNU3UPYIOLLMX KOJIOHH. OCHOB-
Hble pa3amepeHus: 118470440 m, Bec okosno
15 TbiC. TOHH. B 3aBMCMMOCTM OT Ha3Ha4ve-
HUS NiaTt¢popMbl Ha Nanyoe MOXXHO pasMec-
TUTbL NI0G0e 06opyaoBaHue — AoGbIBalOLLEE,
OypoBoe, KpaHOBOE, XXWUJ10€.



