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KOMIUIEKC POBOTOTEXHMYECKHUX
CPEJICTB AJId BBIIIOJIHEHUA T1O-
HNCKOBBIX PABOT W OBCJIE/JOBA-
HUS TOJABOJHON WH®PACTPYK-
TYPbl HA IIEJIb®E // TlogBomubie
uccnenoBaHus U podororexHuka. 2015.
Ne 1(19). C. 4-15.

Co3gaH  NOXBOIHBIA  pOOOTOTEX-
HI/I‘{eCKI/II\/’I KOMIIJICKC [JIsI BBIIIOJIHCHUA
0030pHO-TIOMCKOBBIX pabOT Ha IIENb-
¢e, cocrosmmii U3 JByX aBTOHOMHBIX U
OJTHOTO TEJICYNPABISIEeMOr0 HEOOUTAEMbIX
noaBoAHbIX armnapatoB (AHITA/THITA)
YU KOMIUICKTa HAaBHTAllMOHHOTO, BCIIOMO-
rareJpHOr0 W oOecnevnBaoIero 00o0-
pynoBanus. OTIMYUTEIBHON OCOOCHHO-
CThIO KOMIUIEKCA SIBJISIETCS COKpAlICHHE
BPEMEHU  TIOMCKOBO-00CIIEI0BATEILCKON
omepalyu, 4YTO TOATBEPKIAACTCS IPH-
BEJCHHBIMH MaTepHajaMH BBIIOJIHEHUS
Mopckux pabot. Komruiekc Moxer o0e-
CIICYUBATh MOHHUTOPHUHT COCTOSIHHS JIHA
B BBIJICJICHHOM BOJHOM paiioHe ¢ pa3me-
IIEHUEM aIlllapaTypbl yIpaBieHUs Ha Oe-
pery, orneparuBHbIC TOUCKOBBIC PabOThI B
pa3IMyHBIX paiioHax Ha menbde, npu pas-
MEIEHNH O0OpY/IOBaHUSI KOMILIEKCA Ha
Cy/IHE-HOCHUTEIIE, & TaKKe KOHTPOJIb CO-
CTOSIHUS TIO/IBOJHBIX THAPOTEXHUYECKHX
COOPYKEHHH, B TOM YHCIICE U KOPITyCOB
cynoB. TexHuueckas peanu3anus KOM-
[UIeKCa NPEAyCMaTpUBAET BO3MOXKHOCTHU
KaK OJJHOBPEMEHHOW pabOThl BCEX ara-
paToB B OJIHOW aKBAaTOPHHU, TaK U PabOTHI
KaX/I0T0 U3 TPEX allaparoB OJ[HOBPEMEH-
HO B pa3m/m1—151x aKBaTOpI/IﬂX. KOMHHCKC B
IIOJIHOM O0BbeMe 00eCIedeH TEeXHUYECKOM
JIOKYMEHTAaleil B COOTBETCTBUM C Tpebo-
BaHMSIMU JICHCTBYIOIIMX CTaHIAPTOB. JTa
JIOKYMEHTAIIUSI B KOPOTKHUE CPOKH MOXKET
OBITh aJaNTHPOBAHA K IPOU3BOJICTBY KOM-
IUICKCAa WM OTACJIBHBIX €I0 COCTAaBHBIX
gacTeil B ycnoBusix «lleHTpa mo mpoek-
THPOBAHHUIO U MPOM3BOJCTBY IOJBOIHBIX
poOOTOBY», KOTOPBI B HACTOSIIEE BpeMs
MOCTPOEH B T. BmaguBocToke.
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KaioueBble ciioBa: MOABOIHBIE PO-
0OTBI, HABHUTALIMOHHBIC CpPEACTBa, TIpa-
OyUpOBKAa  HABUTAIMOHHOM  CHCTEMBI,
JOTUIEPOBCKUI J1ar, TUApPOAKyCTUYECKas
JaTbHOMETPHSI.

Marsuenko 10.B., Baymun [O.B.,,
Kamopusiii A.B. TPAIYIPOBKA HA-
BUTAIIMOHHBIX CPEACTB ITOABO-
JHBIX POBOTOB // TlonBonubie uccie-
noBaHust M pobororexHuka. 2015. Ne 1
(19). C. 16-22.

Opranuzanyst paboT 1Mo rpaayupoBKe
THIPOAKYCTHIECKUX M OOPTOBBIX CPEICTB
HaBUTAIMH MO/IBOJTHBIX POOOTOB OCHOBaHA
Ha MPELU3HOHHBIX JATbHOMEPHBIX H3Me-
peHHsAx B MOABOIHOH cpene. ['paxynpoBka
BBINOJIHACTCS. HA  CIEHHAIN3UPOBAHHOM
MIOJIMTOHE, KOOP/AWHATHI KIIFOYEBBIX TOUEK
KOTOPOTO ONpENeTIeHBl TeO0Ie3NISCKIMHU
MeToznamu ¢ omuoOkoit menee 1 m. Ha mo-
JIMTOHE DJIEMEHTAMH THIPOAKYCTHIECKOH
HaBUTAIIMOHHON CHCTEMBI C JUIMHHOW Oa-
30# (MasiKaMH-OTBETYNKAMHU W YIPaBIISIO-
el aHTeHHOW) 00pa3yroTCsi MOCTOSHHO
JEeHCTBYIOIINE CTAIIMOHAPHBIE TATEHOMEP-
HBIE TPACChl, KOTOPBIE CITYKaT JIJIsl OTIpe/ie-
JICHUSI U TEKyIeH Koppekiuu 3PQPeKTHB-
HOW CKOpOCTH CHTHAQJIOB Ha aKBaTOPHH.
[IpencraBieHsl pe3yabTaThl TPaTyHpPOBKU
KOMIUIEKCUPOBAaHHON HABUTAI[MOHHOH CH-
CTEMBI, OCHOBaHHOI Ha CUMCIEHHH U KOP-
PEKIUH CUNCIIEHHBIX KOOPIAUHAT JIaHHBIMU
TUAPOAKYCTUYECKON HABUTALMOHHON CH-
CTeMbI ¢ JUIMHHOHN 0azoil. C ydeTom wuc-
TOYHHKOB (DOPMHUPOBAHUS TOTPEITHOCTEH
o0ecrieunBaeTcs 3HAUUTEIbHOE YMEHBIIIe-
HUE CyMMapHOW HAaBHTAIlMOHHOW ONMIMOKA
B xofe jmrenpHoro 3amycka AHITA mo
IUKINIECKON TPAeKTOPHUH.
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KaloueBble cjioBa:  aBTOHOMHBIM
MOABOIHBIA POOOT, MOACTUPYIOMIUN KOM-
IUICKC, paclpeelicHHas MpOorpaMMHast

ApXUTEKTYpa, THOPUIHBIA TapasieIi3M,
BH3YyaJIU3allks B PEaJbHOM BPEMCHH.
Menbsman C.B., bo6koB B.A., UH3ap-
ueB A.B., IlaBun A.M., Uepkammu A.C.
[IPOI'PAMMHBIN MOJIEJTUPY FOILMIA
KOMIUJIEKC [JI1 ABTOHOMHBIX
TTOJIBOTHBIX ATIITAPATOB HA BA3E
MHOI'OITIPOLIECCOPHOIM APXUTEK-
TYPHI // TlonBoaHbIe UCCIIENOBAHUS U PO-
6otorexnuka. 2015. Ne 1 (19). C. 23-32.
MopnenupoBaHue B peajbHOM BPEMEHU
PECYPCOCMKHX 3aj1au, CBSI3aHHBIX C OTIIA-
KOI aJrOPUTMOB «HHTEIUICKTYaTbHOTOY»
YIpaBJICHUS. aBTOHOMHBIMHU TTOJ{BOAHBIMU
po6oramu (AITP), Bneuér HEOOXOAUMOCTH

pa3paboTKN TPOrpaMMHBIX MOJIEIUPYIO-
LIUX KOMIIEKCOB C PacHpeaeIEHHBIMU BbI-
YHUCJICHUSIMH. B oIuchIBaeMOM KOMILIEKCE
HCCIICIOBAHUSl AJITOPUTMOB BEIYTCS IIy-
TEM  UMHUTAMOHHOTO  MOJEIMPOBAHHSA
[IPOKOTO CHEKTpa OOPTOBBIX HATYHKOB,
ceHcopoB, auHamuku AP u pusnyeckux
MPOLIECCOB TIOABOAHOM cpenbl. OTindu-
TEJIBHOW 0COOEHHOCTHIO KOMILIEKCA SIBIIS-
€TCsl BO3MOYKHOCTb IPOBEJCHUS OTIaIKU
AJITOPUTMOB HEINOCPE/ICTBEHHO B cpeje
CUCTEMBI yIipaBiieHus BoiOpanHoro ATTP.

ApXuTeKkTypa TpPOrpaMMHOIO KOM-
IUIeKCA OPraHM30BaHA C HCIOJIB30BaHUEM
KIIMEHT-CEPBEPHON TEXHOJIOTUH U IICHTPa-
mzoBaHHOW bBJI ¢ BO3MOXKHOCTBIO TOJI-
KIIIOUEHHST B KayeCTBE BBIYMCIMTEIBHBIX
Y3J7I0B KaK HEpPCOHAJIBHBIX KOMIIBIOTEPOB,
Tak u cynep-OBM. Hcnonb3yemslii Mo-
JIYTTBHBIA TTOIX0 0OECIIeuUBAET BO3MOXK-
HOCTb pACIIUPEHUS AJITOPUTMHUYECKON
U (YHKIHMOHAIBHOW 0a3bl 3a CYET TOJ-
KITFOUEHHSI JTOTIOJTHUTEIBHBIX MOIYJEH 1o
TexHonoruu plug-in. OnuceiBarorces GpyHK-
LMOHAJIbHBIE BO3MOXKHOCTH KOMILJIEKCa,
cXeMa B3aUMOICHCTBHSI MOIYJIEH B yCIO-
BHUSIX pacripe/elIeHHbIX BEIYUCICHUH, TIPO-
TOKOJIBI Tepeadl U XpaHEeHUs JaHHBIX C
Y4eToM CHenu(UuKd MOJCITUPYEMBIX MpO-
L[ECCOB.

Pesynbrarel TECTUPOBAHUS KOMILIEK-
ca Ha pa3HbIX BBIYHUCIUTENBHBIX KOHQH-
rypauusix JI€MOHCTPHPYIOT BO3MOKHOCTH
MOJICJTMPOBAHUs TIPOLIECCOB YIIPABICHUS
AIIP B peallbHOM BpeMEHH IpU OOJIBIINX
BBIUUCIIUTEIbHBIX HArpy3Kax.
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KiioueBble ciioBa: aBTOHOMHBIN
MOZIBOHBIA POOOT, T'HIPOJUHAMUYECKUE
CBOICTBa, yIpaBJIeHHUE IBIKCHUEM, UIICH-
TUUKALYS.

Kucenes JI.B., barmuuxuii A.B.
O TOYHOCTU UAEHTUDOUKALINU
I'MAPOANHAMUNYECKUX XAPAK-
TEPUCTHUK ABTOHOMHOI'O TIOI-
BOJHOI'O POBOTA // IlogBomHble HC-
cienoBanus u podororexHuka. 2015. Ne 1
(19). C. 33-39.

T'upponnnamuueckue cBoiicTBa aBTO-
HOMHOTO TOJIBOHOTO POOOTa OTHOCATCS K
YHCIY OCHOBHBIX (DaKTOpOB, ONpenessio-
[IIX Ka9eCTBO YIPABICHUSI TPU BBITIOTHE-
HUM TPOCTPAHCTBEHHBIX JIBWKEHUH. [liist
UACHTHU(HUKALMK 3TUX CBOWCTB Hapsay
C TEOPETUYECKHMMH MOJCISMH JUHAMH-
KH UCTONB3YIOTCS JKCIIEPUMEHTAIbHBIC
JIlaHHbIE, OCHOBaHHbIE Ha 00paboTke pe-
3yABTaTOB TPACKTOPHBIX W3MEPEHHU MpH
BBINOJIHEHUU pEaJbHBIX pPabdoOT B MOpe.
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ITocTaHOBKa 3a]a4dl NMPUBOJUT K aHAIH3Y
YCTAaHOBUBIIUXCSA U IEPECXOAHBIX PEKUMOB
JIBIJKCHHMS M OLICHKE THPOMHAMUYECKHX
XapakTEePUCTUK IIOABOIHOIO podOoTa Ha
OCHOBE KOPPEKTHOH MareMaTH4ecKoid Mo-
JIeTA IBHKCHUSI M JIOCTOBEPHBIX JaHHBIX
0 HaONIoaeMoM JIBIDKEHHH. Bekrop co-
CTOSIHUSI NTOABOJHOTO POOOTAa COAEPKUT
JIOCTaTOYHO MOJIHBIA HAOOp HaBUIALHMOH-
HBIX JJAHHBIX, JAHHBIX 00 yIJIOBOH OpHeH-
TalMU KOPITyCa M CUJIOBBIX BO3JICHCTBHUSIX
YIpaBIAOMUX OpraHoB. PaspaboranHas
HporpamMMHasi Ipoleaypa HWICHTH(HKA-
MU ITO3BOJIACT OLICHHWBATH JUHAMHWYCCKHUEC
CBOWCTBA CHUCTEMbI U IPOBOJUTH CPABHHU-
TEJIbHBIN aHAIM3 C Pe3yJIbTaTaMH KOMITbIO-
TEPHOTO MOJICIMPOBAHUSI B BHPTYaJIbHOI
cpexze.

VK 534.23

KioueBbie cioBa:  0000mEHHOE
MOJIENIbHOE pEIeHHE, KOMIIOHEHTHI BEK-
TOpa WHTEHCHBHOCTH, IIeNb(pOBas 30HA,
KOMOMHUPOBAaHHBIA  THIPOAKYCTHYESCKUI
MPUEMHHK, TPOXOIHAs XapaKTEePUCTHUKA,
[IyMOBas IIOMeXa.

Kacarkun B.A., 3n06una H.B., Kacat-
kuH C.b., Kocapes I'B., Jlapnonos 10.I,
3no6un  A.B. OKCIIEPUMEHTAJIb-
HBIE U TEOPETUYECKHUE WCCIIE-
JIOBAHUS CKAJISIPHO-BEKTOPHOI
CTPYKTYPBI 3BYKOBBIX IIOJIEN
B 3AJIMBE ITIOCBLETA // IlonBoaHbie uc-
cienoBanus u podororexHuka. 2015. Ne 1
(19). C. 40-51.

B pabore BBINONHEHO JKCIEPHMEH-
TaJbHOE WCCIICIOBAHUE 3BYKOBBIX IOJEH
B MEJKOM MOpe. DKCIEPUMEHT IPOBO-
nwicst B 3anmuBe [lockera ¢ Mcnonb3oBa-
HHEM KOMOMHHUPOBAHHBIX MPUEMHUKOB U
OyKcupyeMoro 3artyOIEHHOIO HCTOYHH-
Ka 3BYKOBBIX CHTHAIOB. lcciemyeMbrit
JMana3oH pa0OYMX YacTOT COCTAaBIISUI
83-243 T'm. WM3mepenusi BBIOTHSIINCH
JUISL pa3IMYHbIX DTyOWH OyKCHPOBKH HC-
TOYHHUKA 3BYKa U Pa3JIMIHBIX TOPHU3OHTOB
npuéma. 1lenplo dKCepUMEHTa SIBISIIOCH
W3y4eHHE TPOCTPAHCTBEHHO-YaCTOTHOM
CTPYKTYpBI 3BYKOBOTO TIOJNSI B MEJKOM
MOpe B CKaJSIPHO-BEKTOPHOM OIHMCAHUHU
€ro OCHOBHBIX XapaKTEPHUCTHK, a TaKKe
COMOCTABJIEHHE JKCIEPUMEHTANBHBIX pPe-
3yJIBTaTOB C TEOPETUYECKUMHU OLCHKAMH,
MOJYYCHHBIMH B paMkax 0000IIEHHON
TEOPUH BOJHOBBIX MPOLECCOB B CIOMCTHIX
cpenax. CpaBHEHHE JKCIIEPUMEHTAIBHBIX
PE3YABTATOB C TEOPETHYSCKUMH OICHKA-
MU TIO3BOJIUIIO BBISBUTH CYIIECTBEHHYIO

HEPETYIIPHOCTb 3BYKOBOIO I0JSl B T'OPU-
30HTAJILHOI MIOCKOCTH M HAJINUUE 3HAYU-
TEJILHOW TI0 YPOBHIO peBepOepalinoOHHON
IIOMEXH, CBA3aHHOW C IpUCYTCTBHEM Oe-
PEroBoro KJIMHA BOJIU3U NPUEMHOMN CUCTe-
MBI ¥ BOJIM3M CaMOM TPacchl OYKCHPOBKU
HCTOYHUKA 3BYKOBBIX CHTHAJIOB. AHalu3
OIYMOBOI'O IIOJIS TTO3BOJIMII BBIABUTH aHH-
30TPOMHYIO COCTABISIONIYIO, CBS3aHHYIO,
110 MHEHMIO aBTOPOB, C HAJIMYUEM TEXHO-
T'€HHBIX HMCTOYHHKOB lHyMOBOﬁ IIOMEXMH,
PpAacIonoXeHHbIX B OyxTe TpoHLBL.

VK 53.088.228

KaioueBble cioBa: SlnoHckoe Mmope,
3007 Sea-Bird, koppekiusi TeMIepaTypsi,
KOPPEKLUs CONEHOCTH, KOPPEKLUS COAEp-
JKaHUsI KUCIIOPOJa.

Karmuynenko .., Jlazaprok A.I1O.,
Jlobanos B.b., Caramacs C.I. KOPPEK-
oA OJAHHBIX ITTYBOKOBOAHBIX
U3MEPEHUI CTA-30HJAMU «SEA-
BIRD» B SIIOHCKOM MOPE // Ilog-
BOJIHBIE MCCIEAOBAHHUS M POOOTOTEXHHUKA.
2015. Ne 1 (19). C. 51-55.

I[aHH])IC COBpPEMCHHBIX BBICOKOTOY-
HBIX TuAponorundeckux 30H10B (SBE 911
plus) Hy*x)1ar0TCA B TONOTHUTEILHON KO-
PEKLNH U3-32 KOHCTPYKTUBHBIX OCOOEHHO-
CTEH HCIONB3YEeMBIX MATYMKOB TeMIepa-
Typbl (SBE 3 plus), amekTponpoBoJHOCTH
(SBE 4C) u conepxaHusi pacTBOPEHHOTO
kuciopona (SBE 43 u Rinko III). B nan-
HOH paboTe paccMaTpUBAIOTCA PeE3yilb-
TaTel NIyOOKOBOAHBIX u3Mepenuit CTJ-
30HJaMH, BBIIOJHEHHBIX B SIMOHCKOM
mope B 2012-2014 rr. OcHOBHOE BHUMa-
HHUE YJEJICHO IOBBILIIEHUIO TOUHOCTH HC-
XOJIHBIX JTaHHBIX, @ UMEHHO BEPTUKATBHBIX
npoduieii OCHOBHBIX THAPOIOTUYCCKHX
IapaMeTpoB: TEMIIepaTypbl, COJEHOCTH,
cozlepKaHMsl KUCIIOpoJa, HEOOXOMMMBIX
JUTSL U3YYIEHHS KIIMMAaTHIeCKUX H3MEHEHHUI
B MupoBoM okeaHe U SoHCKOM Mope.

YK 550.84: 549.905.

KuioueBsble cioBa: [lotoku my3sipeit
MeTaHa, Ta30rHAparhl, aHOMaJHUd MeTaHa
B BOJIC M B IOHHBIX 0CaJIKaX, HHIHKATOPHI
MIOMCKa YIIIeBOJ0PO10B, OXOTCKOE MOpe.

O6xupoB A.U., Tenerun 10.A., bo-
no6an A.B. [IOTOKM METAHA U TA-
30TUJPATBI B OXOTCKOM MOPE //
ITonBomHbIE MCCENOBaHUS H POOOTOTEX-
auka. 2015. Ne 1 (19). C. 56-63.

WHTepec K U3yueHHIO IOTOKOB METaHa
W ras’soruaparoB CBA3aH KaK C M3yYCHHCM
TEOPUH Pa3BHUTHS T'E€OJOTHYECKUX MPO-
LIECCOB, TaK U C MCCIIEIOBAaHUAMHU 3aKOHO-
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MepHocTell ux ¢popmupoBanus. OCHOBHON
LENbI0 UCCICAOBAHUN SIBISIETCS ONpene-
JICHUE MCTOYHMKA MOCTYIUICHHUSI MeTaHa U
TEOJIOTHYECKUX YCIOBHH (HOPMUPOBAHMS
razoruapatoB. [IOMCK TOTOKOB My3bIpeit
METaHa M3 JIOHHBIX OTJIOKEHHH B BOIY
W Ta30THIPaTOB BBIMOJIHACTCS B MEXKIY-
HapOAHbIX U POCCUNUCKHUX IKCIEIUIIM-
X, B KOTOPBHIX HCIIONB3yeTCS KOMILIEKC
T€OJOTHUECKUX, Teo(pH3NIeCKuX, TIa3o-
TEOXHMHUUECKHX, THIPOAKyCTHIECKUX,
MOPGOCTPYKTYPHBIX HCCIEIOBaHUHA. AHO-
MaJIbHbIE KOHIICHTPALMU METaHa B JIOHHBIX
ocaJlkax ¥ B BOAHOM TOJIIIE, ra30THIPATHI
SBJIAIOTCS MHIMKATOPaMH IOUCKa HedTe-
ra30BbIX 3AJISKEH, KAPTUPOBAHUS 30H Pa3-
JIOMOB, MTPAlOT BAXHYIO POJIb B OLICHKE
celficMU4ecKol aKTUBHOCTH, ITPU MPOTHO3E
3eMJICTPSICEHUH, B OLIEHKE 3KOJIOTHYECKOTO
U3MEHEHUS OKpY’Kalollel cpelibl, Iporec-
ca m100aJbHOTO U3MEHEHHS (TTOTETIICHHS)
KJIMMara ¥ MPOEKTUPOBAHHUHU J0OBIYN Me-
TaHa u3 razoruaparoB. OOHAPYKEHO, YTO
MOTOKM METaHa M Ta30THIpaThl 00pa3yroT-
csl B 30HaX PasjiOMOB, 0 KOTOPBIM MeTaH
MUTPUPYET K MMOBEPXHOCTH W3 He(Teras-
coziepKaIInX NOpox U 3anexe. [Ipu atom
ra30TUAPaT SBISIETCS XOPOIIeW MOKPBIII-
KoM M crocoOcTByeT (DOPMUPOBAHUIO Me-
CTOpOXKIeHHI HedTH U rasa.

VIK 629.127.4

KuaroueBsbie ciioBa: meton Kupxroda-
IenbMronba, pailoH MEIKOro Mopsi co
cnenuduueckuM penbedoM THA, MOIETh
HCCIIEAYEeMOro  TPOCTPAHCTBA,
TENBHBIA THAPOPOH.

Xamaes H.JI., Crapomybues IL.A.,
[Ieruenko A.Il. OIEHKA ®OKYCUPY-
IOLIMX CBOMCTB CHELIUPHUYECKO-
I'O PEJIBE®A JTHA MEJIKOT'O MOPs
IIYTEM HATYPHBIX W3MEPEHUI
EI'O XAPAKTEPUCTUK B BJIVDKHEN
30HE // TlogBoHbIC HCCIIEAOBAHUS U PO-
6otorexnuka. 2015. Ne 1 (19). C. 63-68.
AKTyanbHOCTb TEMBl HAy4HOH cTa-

ompezensercss  HeoOXOOUMOCTBIO
TEOPETHYECKOT0 U JKCIEPUMEHTAIBLHOTO
000CHOBaHUS HamOoliee PaluOHAIBLHOTO
pa3MeIeHus CTallHOHAPHBIX CPENICTB aKy-
CTHYECKOTO MOHUTOPHHI'a BOJHOM CpEIbl B
MecTax JOOBIYH MOPETIPOIYKTOB, pa3pado-
TOK IIeNTB(OBOM 30HBI, 0a3UPOBAHMUS KOpa-
Oneit u cynoB MuHucrepctsa 000pOHBI U
Munuctepcrsa Tpancnopra PO.

Lenp paboTel 3akiiodanach B aHaJU-
3¢ BO3MOXXHOCTEH NpHMEHEHHs MeTona
Kupxroga-Tenpmronbiia st orieHku $ho-

nu3Mepu-

TbHU



KyCHPYIOIINX CBOWCTB OTAENBHBIX paiio-
HOB IIEJIB(GOBON 30HBI MEIKOTO MOPS ITy-
TE€M IPOBEACHHS H3MEPEHHH BEITHMYMHBI
cUrHajia B ONKHEH 30He.

Marepuan cTaTbl COCTaBJIEH IO pe-
3ylbTaTaM  Hay4YHO-HCCIIEOBATEILCKHX
paboT, BBIMOJHEHHBIX B J1A0OPATOPHBIX
U HAaTypHBIX YCIOBHSX MPOPECcCCOPCKO-
IIPENOJaBaTeNbCKIM COCTaBOM Kadeapbl
¢Gu3uKu U OOIIETEXHUYCCKUX JTUCIUIUINH
TOBBMY um. C.O. Maxkaposa B ceBepo-
BOCTOYHOTO yacTH 3anuBa [lerpa Benuko-
ro (Snonckoe mope) B 2013 .

Ilony4yeHHble  pe3ynbTaThl — IPOBE-
JICHHBIX HCCJIENO0BAaHUI IOATBEPHKIAIOT
BO3MOJKHOCTb ~ HMCIIOJIb30BaHUS  METOZA

Kupxroda—I'enpmronbua uist oneHku ¢o-
KyCHPYIOIINX CBOMCTB penbeda JaHa Me-
KOTO MOps CO CrieHu(pUUECKUM pelibehoM
U BIOOpA MECT YCTAaHOBKH CTallHOHAPHBIX
CPEICTB THAPOAKYyCTHYECKOTO MOHHTO-
puHra.

ABSTRACTS

Keywords: Autonomous underwater
vehicle, remotely-operated underwater ve-
hicle, underwater acoustic navigation sys-
tem, side-scan sonar, sub bottom profiler,
digital camera, measuring the parameters
of water.

Matvienko Yu.V., Boreyko A.V., Lvov
0O.Yu., Vaulin Yu.V. COMPLEX ROBOT-
IC TOOLS TO PERFORM SEARCHES
AND SURVEYS OF UNDERWATER
INFRASTRUCTURE ON THE SHELF //
Underwater Investigation and Robotics.
2015. Ne 1 (19). P. 4-15.

Created an underwater robotic system
to perform the surveillance and search op-
erations on the shelf, which consists of two
independent and one remote-controlled
unmanned underwater vehicles (AUV/
ROV) and a set of navigation, and provid-
ing auxiliary equipment. A distinctive fea-
ture of the complex is to reduce the time
of search and inspection operations, which
is evidenced by the materials of the execu-
tion of marine operations. The system can
provide for monitoring the status of the
seabed allocated water in the area with
the placement of the control equipment
on the shore, prompt a search operation in
different areas on the shelf, when placing
the equipment on Board the vehicle, and
condition monitoring of subsea hydraulic
structures, including ship hulls. Technical
implementation of the project foresees the

possibility of simultaneous operation of all
devices in the same areca, and of each of
the three devices simultaneously in differ-
ent areas. The complex is provided in full
technical documentation in accordance
with the requirements of the applicable
standards. This documentation in a short
time can be adapted to the production sys-
tem or its individual components in terms
of the «Center for design and manufacture
of underwater robots», currently being
built in Vladivostok.

Keywords: underwater robotic ve-
hicles, navigation systems, calibration for
acoustic navigation system, Doppler log,
acoustic ranging.

Matvienko Yu.V., Vaulin Yu.V., Ka-
mornyy A.V. CALIBRATION FOR UN-
DERWATER ROBOTIC VEICHLES
NAVIGATION // Underwater Investi-
gation and Robotics. 2015. Ne 1 (19).
P. 16-22.

Calibration for acoustic and on-board
navigation systems of underwater robotic
vehicles is based on precise range-only
measurements in the underwater medium.
Calibration is carried out on the specially
equipped area with the coordinates being
estimated by using geodetic methods with
inaccuracy less than 1 meter. A complex
navigation system including a set of hy-
drophones / transponders and acoustic an-
tenna with known coordinates is used for
determination and better control of signals
propagation speed within the area. The pa-
per presents both the results of calibration
for complex navigation system based on
estimation and changing of estimated co-
ordinates by data obtained from acoustic
navigation system and inaccuracy sources
for coordinate estimations. The consider-
ation of inaccuracy sources for coordinate
estimations provides significant decrease
of total navigation error during long last-
ing mission of underwater robotic vehicle
along the cyclic trajectory.

Keywords: autonomous underwater
vehicle, simulation framework, distributed
program architecture, hybrid parallelism,
real-time.

Melman S.V., Bobkov V.A., Inzartsev
A.V,, Pavin A.M. , Cherkashin A.S. SOFT-
WARE SIMULATION FRAMEWORK
ON THE BASE OF MULTIPROCESS-
ING ARCHITECTURE FOR AUTONO-
MOUS UNDERWATER VEHICLES //

Underwater Investigation and Robotics.
2015. Ne 1 (19). P. 23-32.

Real-time simulation of resource-
intensive tasks connected with testing of
autonomous underwater vehicles’ (AUV)
“intelligent” control algorithms implies the
need of framework design with distributed
computing. Algorithms research in the de-
scribed framework environment is carried
out by simulation of wide range of onboard
sensors, AUV dynamics and underwater
physics. Simulator distinctive feature is
the possibility to test algorithms directly in
selected AUV control system environment.

Simulation  framework  architec-
ture utilizes client-server technology and
centralized database with possibility to
connect both personal computers and su-
percomputers as computational nodes.
Utilized modular approach provides for
possibility to expand algorithm and func-
tional base at the expense of connection
of additional modules via plug-in technol-
ogy. Framework functional capabilities,
modules interaction diagram under the cir-
cumstances of distributed computing, data
communications and storage protocols tak-
ing into account specific features of simu-
lated processes are described.

Framework testing results with differ-
ent computation configurations illustrate
possibility of AUV control processes real-
time simulations with heavy computational
loads.

Keywords: autonomous underwater
robot, hydrodynamic properties, motion
cjntrol, identification.

Kiseljov L.V, Bagnitckii A.V.
ABOUT THE IDENTIFICATION AC-
CURACY OF HYDRODYNAMIC
PROPERTIES OF THE AUTONOMOUS
UNDERWATER VEHICLE // Under-
water Investigation and Robotics. 2015.
Ne 1 (19). P. 33-39.

The hydrodynamic properties of au-
tonomous underwater robot relate to the
number of basic factors, which determine
the quality of control with the execution of
spatial motions. The experimental dates,
based on processing of the results of trajec-
tory measurements with the fulfillment of
real operations in the sea, are used for the
identification of these properties together
with the theoretical models of dynamics.
The formulation of the problem leads to
the analysis of the steady-states and tran-
sient states of motion and the evaluation
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of the hydrodynamic characteristics of un-
derwater robot on the basis of the correct
mathematical model of motion and reliable
dates about the observed motion. The state
vector of underwater robot contains the
sufficiently complete set of navigational
information, dates about the angular ori-
entation of housing and the power actions
of control devices. The developed program
procedure of identification makes it pos-
sible to evaluate the dynamic properties of
system and to carry out comparative analy-
sis with the results of computer simulation
in the virtual medium.

Keywords: generalized model solu-
tion, the components of intensity vector,
shelf zone, combined sonar receiver, tran-
sit characteristic, noise.

Kasatkin B.A., Zlobina N.V., Kasat-
kin S.B., Kosarev G.V., Larionov Yu.G.,
Zlobin D.V. EXPERIMENTAL AND
THEORETICAL RESEARCHES OF
SCALAR-VECTOR STRUCTURE OF
SOUND FIELDS IN POS’ET BAY // Un-
derwater Investigation and Robotics. 2015.
Ne 1 (19). P. 40-51.

The experimental research of sound
fields in the shallow water is executed in
the work. Experiment was spent in Pos’et
Bay with use of the combined receivers
and towed deepened source of sound sig-
nals. The researched range of working
frequencies made 83-243 Hz. Measure-
ments were carried out for various depths
of towage of sound source and various
horizons of reception. The purpose of ex-
periment was studying spatially-frequen-
cy structure of the sound field in the shal-
low water in the scalar-vector description
of its basic characteristics, as well as
comparison of experimental results with
the theoretical estimations received with-
in the limits of the generalized theory of
wave processes in layered mediua. Com-
parison of experimental results with theo-
retical estimations has allowed to reveal
significant irregularity of the sound field
in the horizontal plane and the presence
of a considerable level of reverberation
noise associated with the presence of a
coastal wedge near the receiving system
and near the towing line of sound signal
source. The analysis of noise field re-

vealed anisotropic component connected,
in opinion of authors, with presence of
man-caused sources of noise interference,
located in Trinity Bay.

Keywords: Japan Sea, SEA BIRD
CTD-UNITS, correction of temperature,
correction of oxygen content, of salinity.

Kaplunenko D.D., Lazaryuk A.Yu.,
Lobanov V.B., Sagalacv S.G. THE IN
SITU DEEP MEASUREMENTS DATA
CORRECTION FOR SEA BIRD CTD-
UNITS IN THE JAPAN SEA // Under-
water Investigation and Robotics. 2015.
Ne 1(19). P. 51-55.

The results analyzed in the paper is
obtained by the authors during their ma-
rine expeditions to the Japan Sea during
the 2012-2014. We demonstrate a modern
opportunities to obtain high accuracy data
on vertical distribution of oceanographic
parameters (temperature, salinity, oxygen
parameters) in the water basin with stable
homogeneous characteristics during CTD
profiling. The high accuracy of these pa-
rameters is necessary for assessment of cli-
mate changes in the Japan Sea and World
Ocean. Each measured parameter can be
corrected dependently from the sensor type
and its individual peculiarities. The consid-
ered type of sensors are SBE3plus (tem-
perature), SBE4C (conductivity-salinity),
SBE43 and RINKOIII (oxygen).

Keywords: Fluxes of methane bub-
bles, gas hydrate, anomalies of methane in
water and in bottom sediment, indicator to
search hydrocarbon, Okhotsk Sea.

Obzhirov A.IL, Telegin Yu. A., Bolo-
ban A.V. METHANE FLUXES AND GAS
HYDRATE IN THE OKHOTSK SEA //
Underwater Investigation and Robotics.
2015. Ne 1 (19). P. 56-63.

Interest to study methane fluxes and
gas hydrate is to understand influence meth-
ane fluxes and gas hydrate on geological
processes and to search regularities to form
it. Mostly purpose is to examine source of
methane and geological conditions to form
gas hydrate. Looking for fluxes of bubbles
methane from sediment to water and gas
hydrate carry out in International and Rus-
sia expedition. In its are using complex of
methods: geology, geophysics, gas geo-
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chemistry, hydroacoustics, morpho-struc-
tures investigation. Methane anomalies in
the sediment and water column, gas hy-
drate are good indicator to search oil-gas
deposits, mapping of zones faults, to exam-
ine seismic activity, to forecast earthquake,
to determine ecology and process of global
changing (warmer) climate and to mine
methane from gas hydrate. There is found
that fluxes methane and gas hydrate to form
in the zones faults and methane migrates
from oil-gas deposit and oil-gas-bearing
layers comes up to use fault. It is important
that gas hydrate is good cap that assisting
to form oil-gas deposits.

Keywords: Method Kirchhoff-Helm-
holtz, area of shallow sea with specific
terrain, model of the investigated area, the
measuring hydrophone.

Khalaecv N.L., Starodubtsev P.A.,
Shevchenko A.P. EVALUATION OF THE
FOCUSING PROPERTIES OF SPECIFIC
BOTTOM TOPOGRAPHY OF SHAL-
LOW SEA BY MEASUREMENTS OF
ITS CHARACTERISTICS IN THE NEAR
ZONE // Underwater Investigation and Ro-
botics. 2015. Ne 1 (19). P. 63—68.

The relevance of this topic is deter-
mined by the need to locate stationary tools
of the acoustic monitoring of the aquatic
environment in places of the seafood har-
vesting, development of a shelf zone, bas-
ing of ships and different classes vessels.

The purpose of this article is to ana-
lyze the possibilities of the Kirchhoftf-
Helmholtz method by evaluation of focus-
ing properties of some areas of shallow sea
by making measurements in the nearest
field.

The material is based on the results
of theoretical analysis and research works
made by the Pacific Higher Naval School
S.0. Makarov (Department of Physics and
technical disciplines). Researches were
made in laboratory and field conditions
in the Peter the Great Bay (Japanese sea)
in 2013. The results of these researches
confirm the feasibility of using Kirchhoft-
Helmholtz method to evaluate the focusing
properties of the shallow sea areas with
specific relief and to choose the place for
installation of stationary hydroacoustic
monitoring equipment.



