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KaroueBbie ciroBa: aBTOHOMHBIN
HeoOUTaeMbIll TOABONHBIM ammapar,
IMOABOAHBIE POOOTHI, MCTOUYHUKU
SHEPTUU, COJHEUHAsA DHEPTUusd, BOJI-
HOBasA 9YHEPrusa, KPBLIbEBLIE CUCTe-
MBI, TUAPOAUHAMUKA.

Arees M.JI. KOHIIEIIINS
ABTOHOMHOI'O  ITOIBOIHOTO
AITITAPATA, MCIOJIB3YIOIIE-

'O COJJHEYHYIO SHEPTUIO U
OHEPTMIO MOPCKOI'O BOJIHE-
HUA // IlomBomuble mccienoBaHUA
u pobGororexnukxa. 2008. Ne 2(6).
C. 4-15.

IToBrIlIeHIE aBTOHOMHOCTH
AHITA cBsasaHO ¢ pa3BUTHEM HOBBIX
9HEPrOTEeXHOJIOTUI, OCHOBAHHBIX KaK
Ha IPUMEHEHUU BBICOKOEMKUX JJIEK-
TPOXMMHUUECKUX WCTOUYHUKOB TOKA,
TaK W Ha YTUJIUIAIUU TPUPOAHBIX
WCTOYHUKOB dHEPTuu. Bojbloe 3HA-
YeHNe TPULAETCA HEeTPASUIIMOHHBIM
UCTOYHUKAM JHEPTUM, TAaKUM, Kak
coJIHeUYHasa ¥ BoOJHOBadA. Pesyibra-
THI MHOTOJIETHUX PA6GOT 110 CO3LaHUIO
cosmeunoro AHITA (CAHIIA) mo-
JYYUIU OTpPasKeHue B JOKJamax Ha
MEKIYHAPOAHBIX KOH(MEPEHIUAX U
psne KYPHAJIbLHBIX CTAaTe€ll W MOHO-
rpacduii. Bompochl mcrosab30BaHUA
9HEPTUHU MODPCKOTO BOJIHEHUSA TaKiKe
0o0Cy:KIanuch B Psle BBICTYILJIEHUI,
HO pe3yJbTaThl dTUX MCCJIETOBAHUI
He ObLIU OmyOJMKOBaHBI. Marepua-
JIOM IJI TaHHOU CTAThU IOCIYKUJIN
PYKOIUCHU CTaTelli M OTYETOB, B KO-
TOPBIX MB3JIOKEHBI OCHOBHBIE UIEU U
JIeTaJibHbIe 000CHOBAHUS KOHIIETIIIUN
AHITA Ha HeTPAZUIIMOHHBIX HCTOU-
HUKaX dHEePTUU.

YIK 551.46.077:629.584
KarmoueBsle ciioBa: MOJEJIUPO-
BaHMe TPAeKTOPHOr'o CHurHaja, al-
TOPUTM CHHTE3UPOBAHUS alepTypPhl
TUPOJIOKATOPA, TPAEKTOPHBIE HECTA-
OUJIBHOCTY, aBTO(GOKYCUPOBKA.
Koctoycos A.B., Kocroycos B.B.
MOIEJIMPOBAHUE I'MIPOJIOKA-
TOPA BOKOBOI'O OB30OPA C CUH-
TE3UPOBAHHON AIIEPTYPOU
// IlogBomHBIe uccaenoBaHUA U POOO-
rorexuuka. 2008. Ne 2(6). C. 16—29.
B pabGore paccmaTpuBaloTcA aj-
TOPUTMBI 00pPabOTKU TPaeKTOPHOTO
curHajla u IIOCTPOEHHE CHHTe3U-
POBAaHHOTO 9XOJIOKAIITMOHHOTO U30-
opaskenusa (DJIM), rKoropoe (opmu-
pyeTrcss THUAPOJOKATOPOM OOKOBOTO
0630opa. Mojesrb TPaeKTOPHOT'O CHUT-

HAJIa CTPOUTCS C IIOMOIIBLIO CIIeI[HAa-
JIMBUPOBAHHOTO aJITOPUTMAa 00paTHOM
TPaCcCUPOBKM Jyudeil. PaspaboTaHbl
opMaT M aNrOpUTMUYECKUE CPej-
CTBA IIPEJCTABJICHUSA TPEXMEPHON
MoJenu MecTHocTu. PaspaborTaH Me-
TOJ ONMCAHUS OTPAKAMIUX XapaK-
TEPUCTUK IIOBEPXHOCTEN U 00'HEKTOB
C MOMOII[bIO0 JIOKAITMOHHBIX TEKCTYP.
IIpuBogsATCA pe3yJbTAThl YNCICHHO-
0 MOJIEIMPOBAHUS 9X0JOKAIMOHHBIX
usobpaskenuii. MccaenyioTesa oco0eH-
HOCTHA QJI'OPUTMa CHUHTE3UPOBAHUS
AJIN u myTu KoMHOeHcaluu UCKaKe-
HUHA M300paKeHus M3-3a TPAeKTOp-
HBIX HECTaOUJIbHOCTEH, B Y4aCTHOCTH,
M3Y4aeTcsa METOJ aBTO(POKYCHPOBKU
n300pasKeHusi IO CHUI'HAJAM TOYed-
HBIX OTPaKaTesiei.

VIOK 551.46.077:629.584

KaroueBsie ca1oBa: MOJBOAHBIE PO-
60TBI, TUAPOAKYCTUUYECKIE CUTHAJIBI,
TUIPOJIOKAIMOHHBIE M300paKeHus,
METOMBI COKATUS U (QUIbTPAI[AN.

Caii C.B., IlloGepr A.T'., Bypaus-
cxkuii I.H., Haymos JI.A., 3osoTapes
B.B. AJITOPUTMbI AHAJIN3A U
IINDOPOBOM OBPABOTKU TH]I-
POJIOKAITMOHHBIX N3OBPAKE-
HUW // IloxBojHBEIE UCCIEOBAHUA
u pobororexuuxa. 2008. Ne 2(6).
C. 30—42.

B pabore mpexacraBiieHBI aJro-
puTMBI 00pPabOTKM M aHaim3a IIOJ-
BOOHBIX m300paskeHuii. B ux uwmcie
unwrpanus, cixaTve, BpeMeHHAas
aBTOMAaTHUECKasl PeryJupoBKa yCHU-
JIeHusA, peJaKTUpPOBaHUWe, uU3Mepe-
HUe HAaBUTAIIMOHHBIX ITapaMeTpPOB.
JaHHble aJTOPUTMbI pPeaJn30BaHbI
B BHJIe KOMIILIOTEPHOM IPOTPaMMBbI-
penakTopa, KOTopasi IpOIILIa yCIIell-
HbI€ WCIBITAHUSA B CHUCTEMaX TeXHU-
YeCKOT0 3PeHUs OJBOJHBIX POOOTOB,
cosnannabix B UTIMT IIBO PAH.

VIOK 551.46.077:629.584

KiaroueBnie ciioBa: IIOIBOJHBIE
pO0OOTHI, BJIEKTPOMATHUTHBIN THAPO-
JIOKATOP, IPOTSAKEHHbIE OOBEKTHI,
[IpUEeMHBIE CUTHAJIBI.

Kyrkapckux A.K., IlaBua A.M.
OIITUMUBAIINA XAPAKTEPU-
CTURK AJIEKTPOMATHUTHOI'O
TUOPOJIOKATOPA TIOOBOIIHO-
'O POBOTA HA OCHOBE [U®-
OEPEHITMAJILHOM METOOUKUA
PACYETA TIIPUEMHBIX CHUTHA-
JIOB // IlomBomHble mcCJIeJOBAHUSA
u pobororexHuka. 2008. Ne 2 (6).
C. 43-48.

B crarbe 00cyxgaeTcsa MeTO, pac-
yeTa MPUEMHBIX CHUTHAJIOB DJIEKTPO-
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MarHUTHOro ruapojoxaropa (9MIY)
IpU ABUMKEHUU BOJMBU IIPOTAKEH-
HOTO 9JIEKTPOIPOBOJHOTO 00BEKTa
(kabensa uam TpybompoBona). Metorn
pacueTa WJJIIOCTPUPYETCSA HA IIPUMe-
pe KOHKpeTHOW KoHCTpyKiuu OMI,
YCTAHOBJIEHHOT'O Ha AaBTOHOMHOM
HeoOuTaeMOM ITOABOJHOM aIllllapare
(AHIIA), mpu pacCMOTpEeHUU aHTEH-
HO¥ CHCTEMBI B JUIIOJHLHOM HPUOJIU-
JKEHUUM U WCIOJb30BAHUU IIPAMOTO
MeTOoJa pacueTa HAUPAXKEHHOCTHU
3JIEKTPOMATHUTHOTO IIOJIsS HA ITI0BEPX-
HOCTU 3JIEKTPOIPOBOJHBIX 00BHEKTOB
B MOPCKOM BOE.

YIOK 551.46.077:629.584

KawoueBsie ciaoBa: IOABOIHBIE
PoOOTHI, cHICTEMA YIIPABJIEHU S, BHEIII-
HAA cpela, IpeicTaBieHue WHOOP-
Manuu, 6asa JaHHBIX, IPOTPAMMHBIE
MUCCUY, IIJIAaHUPOBAHUE ABUMKEHUS
(mapuIpyTa).

Berukos.B., Makcumkuu H.H.,
Viasanos C.A., XmensuoB A.E., Au-
npees I1.9. IIPEINCTABJIEHUE
NMHD®OPMAIINN O COCTOAHUN
BHEIIIHEN CPEJBI B CHCTEME
VIIPABJIEHUA IIOOBOIHOTO
POBOTA // [IloaBomuble uccjemno-
BaHUA U pobororexHuKa. 2008. Ne 2
(6). C. 49-57.

B craTbe mpeacTaBiieHbl Pe3yJib-
TaThbl KCCJENOBAaHUI, CBABAHHBIX C
paspaboTKoii 6a3bl TaHHBIX IPOCTPAH-
ctBeHHBbIX HaOmogeuunt (BIITH) niosa
cucrembl ynpasienusa AHIIA. Baza
MaHHBIX IpefHasHaueHa AJs cbopa
uHGOPMAIUKA O COCTOSTHUY BHEITHE
Cpefibl U ee IOCJEeNYIOIEero BCTPAau-
BaHWUA B CUCTEMY ylIpaBieHud. Pac-
CMAaTPUBAIOTCA CJEAVIONNE 3aJaui:
IpeJcTaBjieHrne HHQOPMAaIlUU O pe-
abede C UCIOJH30BAHUEM TPUAHTY-
JANUU; TOUCK KpaTdailiero mnyTu
HA TPUAHTYJIAIUYU C YUETOM OTDaHU-
yennii Ha gomyctumble aiasa AHITA
TPaeKTOPUH; BHIOODP MOPSIIKA BBITIOJI-
HEHUA 3a/la4 C yueToM HHpopMauu
O BHEIITHEH cpejie.

B paccmarpmBaeMbIXx aJIrOpUT-
Max IIJIAHUPOBAHUS WCHOJb3YIOTCS
OIleHOUHBbIEe (DYHKIIUH, TTO3BOJIAIOIIIIE
y4uecTh OTPaHUUYEHUEe Ha JOIYCTUMBIH
muddepeHT OpU ABUKEHUUM IIOIBO-
MHOTO ammapara W OIeHUTh CTEIeHb
mepeceyeHHOCTH pesbeda B HeHcCJIe-
IOBaHHBIX oOjsacTsx. PaGora mpoto-
tuna BIITH Oblia mIpoTecTHpoBaHA
B BBIYHUCJIUTEIbHBIX 9KCIEPUMEHTAX
Ha momenu AHIIA, B Xxome KOTOPBIX
Obljla TTOKasaHa BO3MOYKHOCTH IIepe-
IJIAHUPOBAHUSA MUCCUU C YUETOM Ha-
romennor B BIITH wubopmarun.



VIK 534.222

KaroueBbie caoBa: IOIBOIHBIN
3BYKOBOII KaHaJl, 30HAJbHAA CTPYK-
Typa aKyCTUYECKOro II0JIfA, aKyCTU-
YeCcKHe CUTHAJBI, THPOJOTUYECKUE
yCJIOBUSA, NAJNbHASA HaBUTAIIUA.

Besoreerubix B.B., Bypenun A.B.,
Boitrenxko E.A., Mopryuos IO.H.
OIIEHKN DYPdPEKTUBHON CKO-
POCTHA PACITPOCTPAHEHUA
HMU3SKOYACTOTHBIX DA3OMA-
HUITYJIMPOBAHHBIX CUTHAJIOB
HA TIPOTAKEHHBIX TPACCAX
P CJIOYKHBIX THUIOPOJIOTO-
AKYCTUYECKUX VYCJIOBUAX N
ITIEPEMEHHOM PEJIBE®E [HA
// llomBomHBbIE MccIIemOBaHUA U POOO-
torexumuka. 2008. Ne 2 (6). C. 58—-63.

Ananusupyiorcs pes3yJIbTaThI
SKCIEePUMEHTAJNbLHBIX WCCIeLOBAHUN
ocoGeHHOCTeM pacupocTpaHeHUusa
HUBKOYACTOTHBIX aKyCTUUECKUX M-
MyJbCHBIX CUTHAJIOB U3 IIejbda B
rIy0OKOe MOpe, KOTODPHIe II03BOJIVI-
Ju paspaboTaTh TEXHOJOTUIO YIIpaB-
JIEHUSA TOABONHBIMU OOBEKTaMU HAa
PaccTOAHUAX B COTHU KUJIOMETDPOB C
IpUMEeHeHUEeM CTAIlMOHAPHBIX UCTOU-
HUKOB HABUTAIIMOHHBIX U CBA3HBIX
CUTHAJIOB, HE TPEOYIONIUX AJIUHHBIX
Ka0eJbHBIX JUHUM.

VK 534.222.2; 551.463.2

KarmoueBsle cjaoBa: paccesHue
3ByKa, JasepHasa QJyopumMerpusd,
MeJIKoMacIITabHast CTPYKTYypa,
IJIAHKTOH, XJOPO()UJII, IOILJIepPOB-
CKHII METO,.

Bykun O.A., Bynamos A.B.,
Boposoit [I.1., Bynanos B.A., Kop-
cxoB U.B., Koporeuxko A.A., Maii-
op A.IO., Ilomos II.H., Canmok IT.A.,
Croposxenxko A.B. HNCCJIEIOBA-
HUA CTPYKTVYPHBI MEJIKO-
MACIITABHBIX HEOIHOPO/I-
HOCTE B IIEJb®OBOU 30HE
METOOAMU AKYCTUYECKOI'O
30HIMPOBAHUSA U JIASEPHOI
DIIYOPUMETPUN // IlomBonuble
HUCCJIEeIOBAHUSA ¥ POOOTOTEXHUKA.
2008. N\e 2 (6). C. 63—73.

ITpencraBiensl pes3yabTaThl UC-
CJIeJOBaHUI CTPYKTYPHI MEJIKOMAC-
MITa0HBIX HEOLHOPOLHOCTEH B 3a/IMBE
ITerpa Benukoro flmoucKoro mopsa c
IPpUMEHEHUEM aKyCTHUYECKOr'O0 30H-
IVPOBaHUA U JIa3epHOIl (uyopume-
Tpuu. AKycTHUUECKUe WMCCJIeLOBAHUS
OCHOBBIBAJINCh Ha METOJe 00PATHOTO
paccesHUsA B3BYKa U [OOIJIEPOBCKOM
U3MEePEeHUM CTPYKTYPHI TEUeHUH.
AKycTuYecKue MeTOAbl II03BOJIAIN

OIEHUTH BKJIAJ] [OCTATOUHO KPYITHBIX
(has3oBBIX BKJIOYEHUI, COCTABJAIO-
X TeTEPOTeHHBIE HEOLHOPOJSHOCTHI
B IeATEeJbLHOM CJI0€ MOPS: KPYIIHBIN
IJIAHKTOH (B OCHOBHOM 300ILJIaH-
KTOH), pbIba, TBepAble B3BeCH, IIy-
3BIPHKU Tasa u Aap. Meron JsiazepHOU
(syopuMeTpun II03BOJIAJ OIEHUTH
KOHIIEHTPALIUIO XJopoduiia m pac-
TBOPEHHOTO OPraHUYECKOTO0 BEeIleCTBa
B MOPCKOM BOJle, UTO JaeT BO3MOK-
HOCTB OIIeHUTH pacipeaesieHue GuTo-
IJIaHKTOHA B MOpe. BhIsiBJIeHA CJIOMK-
Hasg IIPOCTPAHCTBEHHAs CTPYKTypa
MEJIKOMAaCIITa0HBIX  HEOJHODPOIHO-
cTell MPUIIOBEPXHOCTHOTO CJI0S MOPS
U TPOaHAJIU3UPOBAHBLI XapaKTepPHBIE
Bapuanuy TJAyOWHBI 3ajJeTaHUsA Tep-
MOKJINHA, CBA3aHHBIE C IPUJINBHBIMUI
TeYeHUAMU W BHYTPEHHUMU BOJIHA-
MU pasIuYHBIX MacirtaboB. Iloka-
3aHO, YTO METOJ aKyCTUYEeCKOTO U
JIa3ePHOT0 30HAWPOBAHUSA ITO3BOJIAET
M3y4aTh MEJIKOMACIITAOHYIO CTPYK-
TYypy BOAHOH cpennbl B IIesb(HOBOU
YacTu MOPSA U ee IIPOCTPAHCTBEHHO-
BPEMEHHYI0 M3MEHUYUBOCTH, CBS3aH-
HYI0 C IIPOSBJIEHUEM BHYTPEHHUX
BOJIH, HaJIMUYMEM NOy3bIPHKOB, IIJIaH-
KTOHA, TypOYJIEHTHBIX 00pPa30BaHMIA,
TBEP/JBIX B3BECEH.

ABSTRACTS

Key  words: autonomous
underwater vehicle, underwater
robots, power sources, solar energy,
wave energy, winged systems,
hydrodynamics

Ageev M.D. THE CONCEPT OF
AN AUV USING A SOLAR ENERGY
AND ENERGY OF MARINE DIS-
TURBANCE // Underwater Investi-
gation and Robotics. 2008. Ne 2 (6).
P. 4-15.

The increase of an autonomy
AUV is connected to development
new energy technologies, based on
application of high capacious elec-
trochemical sources of a current and
also on salvaging of natural power
sources. The large significance is
added to non-tradicional power
sources by such, as solar and wave.
The results of long-term researches
on creation solar AUV (SAUV) have
received a reflection in the reports
on international conferences both
number of the journal articles and
monographers. The problems of use
of energy of marine disturbance
also were discussed in a number of

represents, but the results of these
researches were not published. As
a material for the given article the
manuscripts of the articles and re-
ports have served. in which the main
ideas and detail substantiations of
the concept AUV on non-traditional
power sources are stated.

Keywords: trajectory signal
simulation, synthetic aperture sonar
processing algorithm, motion errors,
autofocus.

Kostousov A.V., Kostousov
V.B. SIMULATION OF SYNTHETIC
APERTURE SIDE-SCAN SONAR
DEVICE // Underwater Investiga-
tion and Robotics. 2008. Ne 2 (6).
P. 16-29.

The paper is devoted to
trajectory signal processing
algorithms and synthetic aperture
image construction for the side-scan
sonar. Trajectory signal simulation
is performed wusing specialized
backward ray tracing algorithm.
3D-scene description format and
appropriate geometry simulation
means are developed. Innovatory
technique for scene reflectivity
simulation is proposed which is
based on the sonar texture concept.
Numericalsimulationresultsofsonar
images are presented. Features of
synthetic aperture sonar processing
algorithm and several approaches to
compensation of motion errors are
discussed. In particular autofocus
correction method based on point
scatters response is investigated.

Keywords: underwater robots,
hydroacoustic signals, underwater
sonarimages, methodsofcompression
and filtration.

Say S.V., Shoberg A.G., Bur-
dinskiy I.N., Naumov L.A., Zo-
lotarev V.V. ALGORITHMS OF THE
ANALYSIS AND DIGITAL PRO-
CESSING OF UNDERWATER SO-
NAR IMAGES // Underwater Inves-
tigation and Robotics. 2008. Ne 2 (6).
P. 30-42.

In work the algorithms
of processing and analysis of
underwater sonar images are

represented. Among them filtration,
compression, temporary automatic
adjustment of an amplification,
editing, measurementofnavigational
parameters. These algorithms are
realized as a computer program -
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editor, which has tested in visions of
underwater robots created in IPMT
FEB RAS.

Key words: underwater robots,
electromagnetic underwater sonar,
extended objects, receiving signals.

Kukarskikh A.K., Pavin A.M.
ELECTROMAGNETIC SONAR
PARAMETERS OPTIMIZATION
BASED ON DIFFERENTIAL DE-
SIGN RECIEVER SIGNALS PRO-
CEDURE // Underwater Investiga-
tion and Robotics. 2008. Ne 2 (6).
P. 43-48.

Design procedure of electromag-
netic sonar (EMS) signals near un-
derwater metal pipeline-like object
is considered in this paper. EMS al-
locate on autonomous underwater
vehicle. Calculations are based on
electromagnetic field direct calcula-
tion method on conductors surface
in sea water and dipole description
of EMS antennal system is used.
Worked example of the design sig-
nals procedure is cited for real EMS
arrangement.

Keywords: underwater robots,
controlsystem, externalenvironment,
submission of an information, data
base, program missions, planning of
movement (traffic).

Bychkov 1.V., Maksimkin N.N.,
Ulyanov S.A., Hmelnov A.E., An-
dreev P.E. REPRESENTATION OF
ENVIRONMENT INFORMATION
IN CONTROL SYSTEM OF UNDER-
WATER ROBOT // Underwater
Investigation and Robotics. 2008.
Ne 2(6). P. 49-57.

The article presents the results
of research work aimed at develop-
ment of spatial observations data-
base (SODB) for control system of
AUYV. The SODB is designed for col-
lection of information about under-
water environment to be able to use
this information later in the control
system. The following problems are

considered: representation of the
observed relief using triangulation;
finding the shortest path on triangu-
lation with regard to the constraints
on the admissible AUV trajectories;
choosing the best order of execution
of mission goals based upon the en-
vironment information. The plan-
ning algorithms under consideration
use the estimation functions, which
make it possible to take into account
the constraints on the allowable for
AUV motion angles of different and
to assess the extent of relief bumpi-
ness in the unexplored areas. The
SODB prototype was tested by a se-
ries of computational experiments
using the simplified AUV model,
which succeeded to demonstrate the
capability to change the mission plan
due to taking into account a new in-
formation collected into SODB.

Keywords: the underwater sound
channel, a zone structure of acoustic
field, acoustic signals, hydrological
conditions, far distant navigation.

Bezotvetnyh V.V., Burenin A.V.,
Voytenko E.A., Morgunov Y.N.
EVALUATIONS OF AN EFFECTIVE
VELOCITY OF DISTRIBUTION OF
LOW-FREQUENCY PHASE-MA-
NIPULATED SIGNALS ON EX-
TENDED ROUTES FOR COMPLI-
CATED HYDROLOGY-ACOUSTIC
CONDITIONS AND VARIABLE
BOTTOM RELIEF // Underwater
Investigation and Robotics. 2008.
Ne 2(6). P. 58-63.

In this work, we analyze the re-
sults of experimental studies of the
propagation of low-frequency broad-
band pulse signals from shelf to deep
sea. This allowed us to develop the
technique of control underwater ob-
jects at the distance about hundred
kilometers with application station-
ary sources of navigation and com-
munication signals without long
cable lines.
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Keywords: sound scattering,
laser fluorescence, small-scale
structure, plankton, chlorophyll,
Doppler method.

Bukin O.A., Bulanov A.V., Bo-
rovoy D.I., Bulanov V.A., Korskov
1.V., Korotenko A.A., Mayor A.Yu.,
PopovP.N.,Saluk P.A., Storozhenko
A.V.THESTUDY OFSMALL-SCALE
INHOMOGENEITIES STRUCTURE
IN THE SHELF ZONE BY ACOUS-
TIC SOUNDING AND LASER FLU-
ORESCENCE METHODS // Under-
water Investigation and Robotics.
2008. Ne 2(6). P. 63-73.

Results of researches of struc-
ture small-scale inhomogeneities in
Peter the Great Bay of The Sea of Ja-
pan with using of acoustic sounding
and laser fluorescence are presented.
Acoustic researches were based on a
method of sound backscattering and
Doppler effect of current measure-
ment. Acoustic methods allowed
to estimate the contribution of the
large phase inclusions in hetero-
geneous inhomogeneities of active
layer of the sea: the large plankton
(basically, a zooplankton), fish, solid
suspensions, gas bubbles, etc. Meth-
od of laser fluorescence allowed to
estimate concentration of a chloro-
phyll and the dissolved organic mat-
ter in sea water that gives the chance
to estimate phytoplankton distri-
bution in the sea. The complicated
spatial structure of small-scale inho-
mogeneities of subsurface sea layer
is detected and characteristic varia-
tions of thermocline depth, connect-
ed with tidal currents and internal
waves of various scales are analy-
sed. It is shown, that the method of
acoustic and laser sounding allows
to study small-scale structure of the
water environment in a shelf zone
of the sea and its spatio-temporal
variability connected with internal
waves, presence of bubbles, plank-
ton, turbulent formations, solid
suspensions.





