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KonroueBble cjioBa: Bapualiy MJIOTHO-
CTH BOJBI, MHTEIUICKTYaJbHBIH IOJBOIHBIH
po6oT, perymmpoBaHue IUIaBydeCTH U (-
(depenTa, ymnpaBleHHE JBIKCHHEM, THIPaB-
JIMYECKUE HACOCHI, HATYyPHBIC UCIIBITAHUSL.

Toit B.A., Kocrenko B.B. PEI'YJIMPO-
BAHUE IIJTABYYECTHU U JTUDDEPEH-
TA ABTOHOMHOI'O I1OJIBOJHOI'O
POBOTA // TlonBoaHBIE HCCIIETOBAHUS U PO-
6otorexuuka. 2016. Ne 1 (21). C. 4-14.

[lpn co3maHnMM aBTOHOMHOTO IIOJBO-
JHOTO po0oTa, MpeIHAa3HAIEHHOTO Ul BBI-
COKOTOYHBIX ~ M3MEPEHUH  XapaKTepHCTHK
(dM3UYIecKuX IIONeH, pemraercst 3agada IIo-
CTPOEHMSI CHCTEMBl JUHAMUYECKOTO IO3HU-
OUOHUPOBAHHUA C MHHHUMYMOM IIYMOBBIX
nomex. B wacTHOCTH, 3TO OTHOCHTCS K CHH-
Te3y CHCTEMbI PEerylnupOBaHUS IIABYUECTH
n muddepenta, 00eCIeUUBAIOIIEH BBICOKOE
KaueCTBO YIpaBJIeHUs (TIO3UIIHOHNPOBAHH)
10 TIyOWHE MOTPYKEHUsI MPU OTCYTCTBUH
LIIyMOB, BJIMSIOIIMX Ha PaboTy U3MEpPUTEIIb-
HBIX cucTeM. Ilpu pa3paboTke Takoi cucTe-
MBI OBLJT HCTIONB30BaH METOJI MePeKaunBaHHS
paboueif )KUIKOCTH U3 TUIPABIMYECKAX KOH-
TefHEpOB B €MKOCTH HM3MEHSIEMOro o0bema.
Ilenpro wmccrenoBanuii B gaHHOW pabote
sBIsieTCs pa3paboTKka KOHCTPYKTUBHOTO 00-
JIMKa ¥ aJTrOPUTMOB YIPABICHUS CHCTEMBI,
obecreunBaroIeii 5JKOHOMHOE 1 OeCITyMHOE
perynupoBaHue IulaBydecTd U yria audde-
peHTa MOABOAHOIO ammapara Majoro BOJO-
n3merieHus. [lpu 3ToM OBUIHM ONpe/eNeHb
TpeOOBaHUA K YNPABISAIOINM BO3ACHCTBH-
SIM Ha OCHOBE BO3MOYKHOTO pa3dpoca ILIOT-
HOCTH BOZBI U 33JaHHBIX JHANa30HOB PEry-
nupoBanus yria auddepeHTa U CKOpOCTH
BEPTUKAIBHOTO JIBIDKEHHA. Pa3zpaboraHHas
MareMaTudecKkasd MOICJIb CUCTEMbI YUYHUTbI-
BACT JKCIIEPUMEHTAIBHBIC XapaKTePUCTUKH
npuBoAa U BJIUSAHUE FJ'lyGI/IHbI OrpyKeHus
Ha MPOU3BOAUTENHHOCTE HacocoB. Ompene-
JICHBI ONTHUMAJIBHBIC XapaKTECPUCTHUKU DJICK-
TPOJBHUTATENs U THIPABIMYECKOrO Hacoca,
COOTBETCTBYIOIIUX 3aJaHHBIM 3HAUYEHUSM
JUHAMUYECKUX I1apaMeTpPOB. AJITOPUTMEI
YIpaBIeHUs] CHCTEMON ONEPUPYIOT OIEH-
KaMH MepeKauynBacMbIX 00beMOB paboueii
KHUIKOCTH B 3aBHCHMOCTH OT dHcia 000-
poTtoB Hacoca. [IpuHATOE KOHCTPYKTOpCKOE
pelieHre IO3BOJSIET IPEJCTABUTh  OOJIHMK
CHCTEMBI, MHTETPHPOBAHHOH B CTPYKTYpy
aBTOHOMHOTO TIOJJBOJIHOTO armapara. JKcrie-
PUMEHTAIBHEIA 00pa3el] CHCTEMBI YCIICIITHO
npomren 6acceifHOBbIE W HATypHbIE HCTIBITA-
Hus B coctaBe AHITA, coznannoro B UTIMT
JABO PAH B nocnennue roasl. B mponecce
9TUX UCIBITAHUNA BBITOIHEHBI KaIHOpO-

BOYHBIC M3MEpPEHUSI CHCTEMBI B OacceliHe W
MOATBEPXKJICHA BO3MOXHOCTh OECIIyMHOM
CTabMIM3aIUy IyOUHBI OTPY)KEHHS TT0BO-
JIHOTO amrapara B HaTypPHBIX yCIOBHSX.

VK 629.5.083.2

KnroueBble ciioBa: TeneynpaBIsieMblil
HeoOuTaembIii mogsoaneli anmapar (THITA),
OCBUJIETENBCTBOBAHNE KOPITyca CyAHA, W3-
HOC, 1e()eKTOCKOMHSI, HEpa3pyIIarOINii KOH-
TPOIIb.

Bensrumes B.B., Eropos C.A., ['puro-
preB M.B., I'magxoBa O.H., backakosa E.B.
POBOTU3MPOBAHHAS TEXHOJIOI'MA
OCBUAETEJIbCTBOBAHUA  TTIOABO-
JTHOI YACTHU CYJHA // TlomBoaHsIe Hc-
cienoBaHus U pobororexHuka. 2016. Ne 1
(21). C. 15-24.

Baxueiimum daktopom 06e30macHOCTH
TUIaBaHWs CYyHOB SIBISIETCSl TOAJCPKAHHUE
UCIIPAaBHOTO TEXHHYECKOTO COCTOSHHMS TTOJ-
BOAHBIX YAcTEH >IEMEHTOB HX KOPITyCOB.
Jlnst mpucBoeHusl, BO30OHOBIEHHS MM MOJI-
TBEP)KACHMS KJlacca CyJHa B COOTBETCTBUH
¢ TpeboBanmsiMu mpaBun  Poccuiickoro
MOPCKOTO PETHCTpa CYyHOXOACTBA HEOOXO-
JUMO 00s3aTeIbHOE OCBHUJIETEILCTBOBAHUE
JAHHOTO CPEACTBA, KOTOPOE BKIIOYAET 00-
cllefloBaHUE €ro noAsoaHon yactu. Takas
MHCHEKIUST MOXKET NMPOU3BOAUTHCS INPU Ha-
XOXKICHUH CylHAa HE TOJIBKO B CyXOM JIOKE,
HO ¥ Ha miay. IIpu 3TOM Ha cerogHALIHUI
JEeHb TIepexoj]] Ha Oe3IIOIHBIE TEeXHOIOTUH
MPOBEJICHUS TIEPUOTMIECKOTO OCMOTpa yKa-
3aHHBIX TIOABOIHBIX OOBEKTOB CTAaHOBUTCA
Bce Oonee akTyanbHOU 3amadeil. OcoOeHHO-
CTH MPOBEAECHUSI TAKOTO THUIA PaboT ompese-
JSIIOT  HEOOXOMMOCTh  BBIPAOOTKM  TPHH-
LUITNAJIBHO HOBBIX MOJXOIOB K CO3IaHHIO
CIIEIMAIN3NPOBAHHBIX POOOTOTEXHHUYECKHX
TIOABOAHBIX CPeACTB. B crartee cdopmynn-
POBaHBI OCHOBHBIC TPEOOBAHUS K MPOLETY-
pe OCBHUJIETENLCTBOBAHUS CyJHA HA CTaIHAX
OLICHOK M3HOCA KOPIIYCHBIX KOHCTPYKLHH M
W3MEHEHU NepBOHAYaIbHON (hOPMBI KOPITY-
ca, ONIpEJeNeHUs] HapyIIeHUH IeI0CTHOCTH
2JIEMEHTOB KOPITyCa U OIEHKH TEXHUIECKOTO
COCTOSHHUSL CYIOBBIX yCTpOHCTB. OOOCHO-
BaHA KOHIIEMINUS CO3MaHMs TeleyNpaBisie-
MBIX MOJBOIHBIX CPEICTB ISl TPOBEACHHS
CIUIOIIHOTO OCMOTpa C OIpENIeNICHUEM pa-
OUOHAJBHOTO croco0a JBIDKEHHS M pac-
CMOTpPEHHEM KOHCTPYKTHBHOW CXEMBI MO-
TynbHOTO ammapara. ONucaHbl NPUHIUIIBI
MOCTPOEHUS TUaTHOCTUYECKOH ammaparypel,
HpUBEEH NpuMep GyHKIIMOHAIBHOTO COCTa-
Ba WH()OPMAIMOHHO-YIIPABISIONIEH YacTH
TIOZIBOTHOTO POOOTOTEXHHYECKOTO KOMILIEK-
ca. Ilo pe3synbTatraMm NpOBEAEHHBIX pPabOT
OLIEHEHBI JOCTHXKHUMbIE TOYHOCTU HCIIBI-
TAQHHBIX HABUTALHOHHBIX CHUCTEM, CHENAHbI
BBIBOIBI O KOPPEKTHOCTH pPeaTn30BaHHBIX
AITOPUTMOB, HEOOXOIUMOCTH HX COBEp-
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IIEHCTBOBAHUS M BHECEHUH MOIU(UKanui
B COCTaB ammaparypsl pa3pab0TaHHOTO MPo-
TOTHIIA  MOABOAHOTO  TENEYNPaBISEMOTO
KOMIUIeKca. BpIfBIeHa cymiecTByromas Ha
CETONHSIIHNHA JAeHb OTpaHUYCHHAsl MPaKTHU-
Yyeckasl MPUMEHHMOCTh POOOTH3MPOBAHHOM
TEXHOJIOTUH OCBHIETEIbCTBOBAHHS MOJBO-
JTHOM 4acTH CyJHa Ha IIaBy ¥ c(hOpMyIupo-
BaHO HEOOXOAAMMOE YCIIOBHE JIsI BBEACHHUS €€
B TIPAKTHKY.

VK 621.31

KiaoueBble caoBa: beckonTakTHas
mepefadya 3JIEKTPOIHEPTHH, aBTOHOMHBII
UHBEPTOp  HANPSDKEHHs, IOCJIEI0BATEb-

Hasli Pe30HAHCHAs LeIb, BBICOKOYACTOTHBII
TpaHcdopmarop, CHHKEHHE TOKa HHBEPTO-
pa, yMEHbIIIEHHE TEIUIOBBIX MOTEPh TPAH3H-
ctopos, nosemrenne KIIJ[, Beoop xoHmeH-
caropa.

I'epacumoB B.A., Kpackosckuii M.B.,
KysumuoB [E., ®unoxenko A.lI0. I1O-
BbILIEHUE DOOEKTUBHOCTHU
BECKOHTAKTHOM IEPEJIAUI
OJIEKTPOSHEPITMM HA ABTOHOM-
HBII [TOJIBOIHBIN AIIIIAPAT // TToago-
JTHBIC UCCIICOBaHUS U podoToTexHHKA. 2016.
Ne 1 (21). C. 24-30.

PaccMmoTpeHa cTpyKTypa CUCTEMBI SHEp-
rooOecrieyeHrs aBTOHOMHOTO HEOOUTaeMOro
moABoOIHOro ammapara. [lokazaHa akTyaib-
HOCTh HCIIOJIb30BaHMsI OCCKOHTAKTHOTO CITO-
coba mepenayn 31eKTpodHeprun. OTMedeHa
0COOEHHOCTh TaKOTO CIOC00a, CBA3aHHAs C
MIPUMEHEHHEM BBICOKOYACTOTHOTO TpaHC-
¢dopmaropa, mepBHYHAsE W BTOpPHYHas 00-
MOTKH KOTOPOTO pa3/elieHbl HEMarHHTHBIM
3a30poM, OOYCIIOBIMBAIOILETO HU3KUH KO-
3G QHULIUCHT MarHUTHOH CBSI3U M 3HAYHUTEIIb-
HbI TOK HamarHuuumBaHus. lccrenoBaHbl
MPOOJIEMBl CHHKCHUSI BBIXOJHOTO TOKA HH-
BEpPTOpPa M YMEHBUICHUS TEIJIOBBIX HOTEPh
€ro TPaH3WCTOPHBIX Kirodel. [IpemnoxkeH
crnoco0 pas3rpy3Kd CHJIOBBIX KIIIOYEH aBTO-
HOMHOTO WHBEPTOpa HANPSIKCHUS 32 CUET
BKJIIOYCHHUS IIOCIIEJOBATEIbHONH pPEe30HaHC-
HOU TIeTH Mapajuie)IbHO TIEPBHYHON 0OMOTKE
Tpanchopmaropa. ITO PEIICHHE TO3BOIHIO
CHH3HUTh TOK CHJIOBBIX KIIOUCH WHBEpTOpa
MIPUMEPHO B TPH Pa3a M MPU 3TOM COXPAHUTh
ypoBeHb mepenaBaeMoi MomHocTH. [lpen-
CTaBIICHBI PE3YIBTAThl CXEMOTEXHUYECKOTO
MOJICTIMPOBAHHUS U DKCIICPUMEHTAILHOTO
HCCIIEIOBAaHUsI PEKHMOB PabOThl OECKOH-
TaKTHOH CHCTEMBI SHEpProoOecriedeHus aB-
TOHOMHOT'O TIOJIBOJIHOTO arapara ¢ mpume-
HEHHUEM PE30HAHCHOM LI, BKIIOUEHHON Ha
BBIXOJIC aBTOHOMHOTO HHBEpTOpa. OTMEUEHO
XOpOIIee COBMAJCHUE PE3YIILTaTOB MOJICIHU-
poBaHus u skcrnepumenta. IIpoBenén ana-
JIU3 3aBHCUMOCTH MOIIHOCTEH PEaKTHBHBIX



3JIEMEHTOB PE30HAHCHOM LieNH M UHBEpTOpa
OT OTHOCHUTEIHHOH pPE30HAHCHOW YacTOTHI,
onpesiensieMo  OTHOLIEHHEM  COOCTBEH-
HOW 4acTOTBl PE30HAHCHOM LeNU K 4acToTe
KOMMYTallu Kirodeidl mHBepTopa. [lokazan
noaxox K GOpMHUPOBAHUIO KOMIIPOMHCCHOTO
pelleHys, MO3BOISIONIEro ONpPEeIeUTh 3Ha-
YEHUE OTHOCUTEIBHON PE30HAHCHON 4acTo-
TBI ¥ JIaTh PEKOMEHJAIUU MO BEIOOPY KOH-
JileHcaTropa IMOCe10BaTelbHON pe30HaHCHOM
LETIH.

YK 551.46.077:629.584

KiroueBblie cj10Ba: aBTOHOMHbBIE HEO-
OnTaeMble TOABOIHBIN M BOAHBIH aIaparsl,
HaBHTAIWs, MOOWIBHBIM THIPOAKyCTHYE-
CKHH MasiK, THAPOaKyCTHUEeCKasi HaBUTaIlU-
OHHAs CHUCTEMa C CHHTE3MPOBAHHOW MJIMH-
HOH 0a30i.

Hy6posun @.C., Illepbariok A.®. O
METOAE OLIEHMBAHNS TOYHOCTU
PABOThI OJHOMASIKOBOII MOBUJIb-
HOI1 HABUTALIMOHHOM CHCTEMBI
MNOABOAHOI'O AIIIIAPATA C IIOMO-
IO BOJHOI'O AIIITAPATA, OCHA-
IIEHHOI'O DGPS // TloxBonubie wuccie-
noBaHUS U pobororexnHuka. 2016. Ne 1 (21).
C. 31-40.

O)IHI/IM U3 OCHOBHBIX J3JICMCHTOB MO-
OMJIBHOTO HABHIAI[IOHHOTO KOMIUIEKCA IS
aBTOHOMHOTO HEOOHMTaeMOro IIOJJBOIHOIO
anmapara (AHIIA) sBriseTcs rumpoaxy-
CTUYCCKasds HaBUI'allMOHHAas CHCTEMa C CHH-
TE3UPOBAHHON UMHHON 0azoil. [IpwHIHI
JIeCTBUS JAHHOW CHCTEMBI OCHOBaH Ha
HCIOJIb30BAHUU OIHOTO HABUTALIHOHHOT'O
Masika, OyKCHpyeMOro o0eCIeunBalOIUM
CYIHOM HJIM aBTOHOMHBIM HEOOHUTAaEMbIM BO-
JTHBIM (JABHYKYIIIUMCSI TIO TIOBEPXHOCTH MOPST)
anmmaparom (AHBA). [Ipu pabote cucteMsi ¢
MIOMOULIbI0 MOJEMHOM T'MIAPOAKYyCTHUECKOMN
CBSI3M TIPOM3BOIUTCSI OOMEH ITaKeTaMH Ha-
BUTalMOHHBIX JaHHbIX Mexay AHIIA wu
MOOMIBHBIM MAasKOM U U3MEpSeTCs Bpems
pacnpocTpaHeHHs aKyCTHUECKOro CHUTHaa
MEeXAy HUMH. HaBuranwoHHas IIpUBS3Ka
pa3paboTaHHON cHCTEeMBl OOecreunBaeTcs
¢ nomotisio DGPS, MoOuibHast 4acTh KOTO-
potii ycranoBnena Ha AHBA. [lns onpenene-
HUs Mectononokenus AHITA ucnonesyror-
csl IBa BHJA HaBUTAIIMOHHON MH(OpPMAaIIIH:
rHpOPMAIHSL O JAaJBHOCTH J0 MOOMIBHOTO
ruaApoaKyCTHYCCKOIro Maska W JaHHBIC CH-
cremsbl cuucienus myta AHITA. JIns onenku
TOYHOCTH HAaBUTAIIMOHHOTO KOMIIIEKCa Mpo-
H3BOJUTCS CpPaBHEHUE AJITOPUTMOB, OCHO-
BaHHBIX Ha pacmmpeHHoM ¢uisTpe Kamma-
Ha 1 QUIBTpe YacTull. Pe3ynsraTel MOpCKHX
UCIBITAHUN pPa3pabOTaHHOM TI'MIPOAKYCTHU-
YEeCKOH HABUTAallMOHHOM CHCTEMBI C CHH-
TE3UPOBAHHOI JNMHHOW 0a30if B cocraBe
MOPCKOTO POOOTOTEXHHYECKOTO KOMILIEKCa

MAPK, sxmouaroriiero AHITA u AHBA,
MOJTBEPKIAIOT €€ paboTOCIOCOOHOCTh U
JIEMOHCTPHPYIOT JOCTATOYHO BBICOKYIO TOU-
HOCTB €€ PabOTHI.

V1K 681.883.67.001:621.396.677

KaroueBble c10Ba: THAPOIOKATOPEI
OoKoBOrO 0030pa, JUarpaMMa HarpaBIeHHO-
CTH, 3aTyXaHue 3ByKa, 00paTHOE paccesHue,
YHCIICHHOE MOAEINPOBAHNE.

3omorapés  B.B.  OIITHUMU3ALIMA
XAPAKTEPUCTHUK HAITPABJIEHHOCTU
BBICOKOYACTOTHOI'O T'MJIPOJIOKA-
TOPA BOKOBOI'O OB30PA // ITonBoxHbIe
HccienoBanus U podororexauka. 2016. Ne 1
(21). C. 41-4s5.

Ilpm pa3paboTke BBICOKOYACTOTHBIX
THIPOJIOKaTOpoB OokoBoro o63opa (I'BO)
OobIIIOE 3HAYEHHE MOMHMMO IVIaBHBIX IIa-
paMeTpoB — JaJbHOCTH JEHCTBHS U pas-
pemraromeil CrocoOHOCTH MO yITy U IO
JHMCTAHIMU — UMEIOT CBOMCTBA JHArpaMMbl
HanpaienHocTH (JIH) B BepTHKaNBHOM 1110-
ckoctu. [ popMupoBaHMs THAarpaMMbl Ha-
npasieHHocTH Ipu ['BO-chemke A paciu-
peHust 30HBI 0030pa OOBIYHO HCIOIB3YIOTCS
ITIaBHBIN JIETIECTOK JUarpaMMbl M OIUH-JBA
OOKOBBIX JenecTka. [Jy0okHe MUHHUMYMBI
(«HynH») TUarpaMMbl HalIPaBJICHHOCTH, pa3-
JETSIOINE TVIaBHBIM JIENeCTOK M OOKOBBIE
JIETIECTKY, NPUBOAAT K MOTEpe IXO-CUTHaIa
Ha HEOONBIINX YYacTKax OMMKHEH 30HEI
00630pa. BusyanbsHo 3T0 nposIBIseTCs HA 9XO0-
rpaMMe B BHJE TEMHBIX BEPTHKAIBHBIX MO-
JI0C, TSHYIIUXCS BIOJTH JOHHOW auHHUHU. Pac-
HMIMPEHUE TIIABHOTO JIETIECTKA BEPTUKAIbHON
JIH, MOXHO OCYIIECTBUTh yMEHBIICHHEM
TIOTICPEYHON anepTypsl aHTEHHBL. TakuM mmy-
TE€M MOXKHO YCTpaHMTh «Hynu» JIH, oxHako
TIPU 3TOM CHIDKACTCS MANbHOCTH JEHCTBUS
I'BO. Ilpobiema MoxeT ObITH pelIeHa MO-
CTPOCHHEM TH/POIOKAIMOHHBIX AHTEHH CO
crierupuueckoil (HOpMON anMarpaMMbl  Ha-
MIPABICHHOCTH B BEPTHUKAIBHONW IUIOCKO-
CTH, B YaCTHOCTH, «KOCEKAHCHBIX)» AHTEHH.
Io cpaBHEHHIO ¢ PaANOIOKAIIMOHHBIMU Pa3-
pabOTKaMM B THIPOJIOKALMU HOMHMO 3aKO-
HOB 00paTHOTO paccestHus HeOOXOMUMO YUH-
TBHIBaTh TUApoornueckue (axropbl. K HuM
OTHOCHTCS TIPEXAE BCEro 3aTyXaHUE 3BYKa
B BOZIE B 3aBHCHMOCTH OT YacTOTHI M JIHC-
TaHIUH 10 1enn. [ pa3paboTKu aHTEeHH
¢ TpeOyeMbIMH XapaKTEPHUCTHKAMH HCIIOIb-
3yIOTCS METOIbl YMCICHHOI'O MOJIEIUpPOBA-
Husi. Mozenb aHTEHHBI ¢ AMArpaMMOW Ha-
MIPABJICHHOCTH, MOMOOHONW «KOCEKAaHCHOI»,
BeInonHeHa B cpere MATLAB. Ha ocHoBe
MOJIEJIN M3TOTOBJIEH paboumii MakeT B BH[E
SKCIEPUMEHTAIbHOM aHTeHHOU cexuuu. Ilo-
JIOKUTEIIBHBIE PE3YyNbTaThl, MONydeHHBIE B
MIPOLIECCe HCIBITAHUN MaKeTa, MOTYT OBITH

MIOJIOXKEHBI B OCHOBY cO31aHUs d(dexTus-
HbIX aHTeHH [ BO.

VK 534.23

KuiroueBble cj10Ba: BEKTOPHOE 3BYKO-
BOE€ II0JIe, 00OOIIEHHOE MOJIENIBHOE pellie-
HHE, KOMOWHHPOBAHHBIA THIPOAKYCTHYE-
CKUl MPUEMHHK, HU3KOUACTOTHBIN HCTOUHHUK
3ByKa, MPOXOIHAsI XapaKTePHCTHKA, MEITKO-
MaciiTabHble BUXPEBbIE CTPYKTYPBI, YIJIOBast
KOMIIOHCHTa POTOpa BEKTOPa WHTCHCHUBHO-
CTH.

Kacarkun B.A., 3no6una H.B., Kacar-
kuH C.b., 3nooun JI.B., Kocapes I.B. BUX-
PEBOI1 OCLIMJIJISITOP B BOJTHOBOJIE
TIEKEPUCA // ITonBoauble UCCIEN0BAHUS U
poGotorexnuka. 2016. Ne 1 (21). C. 46-55.

O0600uEHHass Teopusi BOJHOBBIX IIPO-
[IECCOB B CIIONCTBIX Cpelax HPOTHO3UPYET
TEHEepAIHI0 MEIKOMACIITAOHON BHXPEBOI
cocrasisitoieii (MBC) BekTopa MHTEHCHB-
HOCTH HAa TOPU30HTE HMCTOYHHUKA, PACIOO-
JKEeHHOTO B BostHOBoze Ilekepuca. 3BykoBoe
none, coorBercTBytomee MBC, Ha3biBaeTcs
BUXPEBBIM OCIHJUIATOPOM. BuxpeBas co-
CTaBIISIIOIIAs, SIBISLSICH COCTABHOHM YacThiO
MEUICHHO# 0000MIEHHON BOIHBI, BO30YK/1a-
€TCSI KOMIUICKCHBIM YIJIOBBIM CIIEKTPOM MO-
JIETbHOTO HCTOYHUKA U TOATOMY OTCYTCTBYET
B KJIACCHUECKOM PEIICHHH I'PaHUYHOI 3a1a-
qu [lekeprica, KOTOpOE MOCTPOCHO B KiIacce
AHAJIUTHYCCKUX (QYHKUUA HAa IUIOCKOCTH
KOMIUIEKCHOTO CIIEKTPaJbHOIO MapameTpa ¢
paszpe3om MBunra—XKapnenxu—IIpecc (EJP).
MogenbHble pacyeThl IOKa3bIBAIOT, HYTO
MeJieHHas: 0000IeHHass BOJIHA BHOCHT 3a-
METHBIH BKJIQJl B CyMMapHOE€ 3ByKOBOE I10JIC
TOJIPKO HA YaCcTOTaX, OJM3KUX K MEPBOM KPH-
Tuyeckod. Ilpu nanpHeieM yBenu4eHUU
YaCTOTHI €€ BKJIaJl B CyMMapHOE MOJIE YMEHb-
[IAETCSI ¥ BBIJICJICHUE BUXPEBBIX CTPYKTYp Ha
TOPH30HTE HCTOYHNKA CTAHOBUTCS 3aTPY/IHHU-
TeJIbHBIM. Bepudukariys MoaenpHOro onuca-
HUSI MCJIKOMACIITA0HBIX BUXPEBBIX CTPYKTYP
[POBEJICHA ITyTEM CPaBHEHMUS C IKCIIEPUMEH-
TaJIbHBIMU JTAaHHBIMU, HOquCHHbIMI/l panee
B YCIIOBHSX MEJKOTO MOpS Ha HHU3KHX Ya-
crorax. Pe3ynbrarel TEOPETHYSCKUX OLCHOK
apaMeTpoB BUXPEBOIO OCLMILIATOPA XOPO-
IO COINIACYIOTCS C OKCIICPUMECHTATBHBIMHU
JTAaHHBIMU.

YJK 551.46.077:629.584

KiwoueBble  caoBa:  Temmneparypa,
cTparuduKanysi, WHBEPCHBIH CJIOH, TemIie-
paTypHasi aHOManusi, TEMIIEPATypHBIH Clex,
TEIUIOBOE IIO0JIE, PAaJUOM30TOIHBIA TepMo-
SIEKTPOTEHEPaTop,  TEPMOTPAJAUCHTOMETD,
TEPMOTHUPIISIH/IA, MATHUTOMETP.

MaxkcumoB A.A., Tuuer JI.B., Bricorr-

kuii B.JI., ®unmunmos A.C., Tarunbies A.A.,

MOABOAHBIE UCCNEAOBAHNA U POBOTOTEXHUKA. 2016. N2 1(21)

73



Uepane M.IO., T'onuwapo P.A. [TOUCK
ABAPUIIHO 3ATOIUIEHHOI'O PAJIU-
OU30TOIIHOI'O  TEPMODJIEKTPOTI'E-
HEPATOPA IIO TEIIJIOBOMY IIOJIIO
B IPHUJOHHOM CJIOE MOPCKOI1
BO/Ibl // [TogBomHbIe UccaeOBaHUS H POOO-
Totexuuka. 2016. Ne 1 (21). C. 56-65.

M3noxxeHsl BOIIPOCHI  ITIOAT'OTOBKHU U
TIPOBE/ICHNST KOMILIEKCHOH AKCIEAUIMU T10
TIONCKY aBapUIHO 3aTOIUIEHHOTO PaJHOMU30-
TOITHOTO TepModIeKTporeHeparopa (PUTIIY)
y mbica Huskuii 0-Ba Caxanud B OXOTCKOM
Mope. B nmaboparopun npuxiagHold MexaHu-
ku crutomHbIX cpe MBPAD PAH BbinonHeHo
TEOpeTHYeCKoe 000CHOBAHHME, a HA THAPO(H-
3uueckoM nosnurone TOU JIBO PAH — na-
TYPHBIH OKCHEPUMEHT, TOATBEPKIAIOIINE
NpUMEHNMOCTh MeTofa moucka PUTOIN mo
ero TEIIOBOMY cliefy. B askcnemumum uist
nmoucka PUTOI ucmonmp3oBammce pazpado-
Tanubie B TOU JIBO PAH tepmorpaauenTo-
METp U TepPMOTHPIIIHAA, a Takxke 000pyoBa-
HHUE, BKJIIOYAIOIIee MOPCKOH OyKCcHpyeMBbIit
MarautomeTp, ST-mpodunorpad, moaBo-
JHYIO BHUJICOKaMepy M IOTPYKHOH ramma-
pamuoMeTp. B skcmeamimm Ha axkBaTOpUU
75 KM? MOJy4YeHbI OLEHKH CTpaTH()UKALMH
TeMIIepaTypbl MOPCKOH BOJIBI B y3J1aX TOIIO-
rpaduyeckoi cetku ¢ marom 500+50 M, BbI-
JIeTIeHBbI MHBEPCHBIE CIION B TIPHOHHOM CJI0€
MOPCKOM BOIBI 10 2—3 M Haj IPYHTOM, BbI-
TIOJTHEeHA KJIACCH(UKALS UX Ha TIPHHAUICHK-
HOCTh K TEXHOT€HHOMY TEIJIOBOMY HCTOU-
HUKY, Haxomsmemycs Ha jaHe. OOHapyxkeH
YYacTOK, Ha KOTOPOM YCTOWYMBAsh HHBEPCHUS
TeMIIepaTypbl B NPHIOHHOM CJIO€ TIPOSIBIIA-
J1ach OJHOBPEMEHHO C peakIyell MarHuTo-
METpa U KOTOPBIH BBHUAY BEPOATHOCTH IIPHU-
CYTCTBUSl 3aWJICGHHOTO HCKOMOTO OOBEKTa
TpedyeT goobcieioBaHusl.

VJIK 550.84: 549.905.

KiioueBble cj10Ba: MHKEHEPHOE IPO-
eKTUPOBAHUE, CTPOUTEIBCTBO, MOPCKOE THO,
MOTOKK IMy3bIpell MeTaHa, TIa30rHIpaThI,
30HBI PA3JIOMOB, POOOTOTEXHHKA.

O6xupoB A.U., bornoban A.B., Benn-
xoBa A.JI. TASOTEOXNMUYECKHUE UC-
CJIEAOBAHUA 1 POBOTOTEXHUKA B
WHXEHEPHOM  TTPOEKTUPOBAHNUU
HA MOPCKOM JIHE // TloaBomHbIie ucciie-
noBaHus U podororexnuka. 2016. Ne 1 (21).
C. 66-71.

B mporecce ra3oreoXMMHYECKHUX HC-
CJIEIOBAHMH, BBIMTOIHEHHBIX ¢ 1985 1o
2015 r. B OxoTcKOM MOpe, ObLIO 0OparieHoO
BHUMaHHE Ha Y4acTHE IMOTOKOB rasa, raso-
THJIPATOB, 30H PA3JIOMOB B HApPYIICHHH MO-
BEPXHOCTH JHA. B BOe M JOHHBIX OCaIKax
OMPE/ICISUINCh METaH, TSDKEIbIe YIIIeBOIO-
pombt (C,-C,), ymiekucnblii ras, KMCIOpoI,
a3ot, renuil U Bojopoxa. Ilo wm3Menenuro

KOHIIEHTPAIMH Ta30BBIX KOMIIOHEHTOB M HX
KOJINYECTBA OTMEUEHO, 4YTO CYIIECTBYIOT
MEPUOJIbl CENCMO-TEKTOHNYECKON aKTHBH3a-
iy U cradbwmmsanun. B JlansHeBocTOuHOM
pernoHe ceficMuUeckash AaKTHBH3AIUS TI0
ra30-TeOXMMHYECKUM KPUTEPUSIM Hadanach
¢ 1990 r, u oHa mpojOIKAETCSI B HACTOS-
nree BpeMs. B mepuox ¢ 1990 o 2015 . B
OxorckoM Mope Bo3HHKIO Oonee 500 mo-
TOKOB ITy3bIpeli MeTaHa B CBSI3U C ceifcMo-
TEKTOHMYECKOHM aKTHBM3auuel. VIMeHHO B
paifoHe BBIXOZIOB Iy3bIpeil rasa (mpeumyuie-
CTBEHHO MeETaHa) M Ta30THAPaTOB Hapylla-
eTCsl TOBEPXHOCTh [HA, MOSBILIIOTCS SIMBI,
Oyrpsl HIDKE WM BBIIIE TTOBEPXHOCTH JHA
Ha 10-20 M, B ocaJKe MOSBISIOTCS CIOH K
(hparMeHTBI Ta30THAPATOB, KapOOHATHBIC
KOHKPELUH, T0JIs1 OeHTOCa U IpyTHe U3MEHe-
HHS. Kpome TOTO, BAXKHO IIOMHHUTH, YTO II0-
TOKU METaHa SBIISIIOTCS B3PBIBOONIACHBIMH (B
CMeCH C BO3IyXoM oKoio 9% merana). IIpu
WHXEHEPHOM IPOCKTUPOBAHUH TU 0COOEH-
HOCTH HEOOXOAMMO M3y4aTh M yIUTHIBATb.

B nacrosmee Bpems Bce 6osblie Tpedy-
€TCs1 BBINOJHEHNE HHXKEHEPHOTO MPOEKTHPO-
BaHUS CTPOUTENIBECTBA HA MOPCKOM JTHE: TIPO-
KJIaKa TpyOOIPOBO/IOB, yCTAaHOBKA OypPOBBIX
miatGopM, CTPOUTEITBCTBO MPHOPEKHBIX
MOPTOB, TEPMHUHAIIOB M APYTUX COOPYKEHUI.
J11st MHKEHEPHOTO MPOEKTUPOBAHUs HE0OXO0-
JIIMO 3HATh PsIJI TEOJIOTMYECKUX KPUTEPHEB,
KOTOpBIE CJIEAyeT YYHTHIBAaTh Uil BBHIOOpA
0€30MacHOT0 ydJacTKa CTPOHTEIBCTBA Ha
MoOpckoM gaHe. B pabore paccmarpuBaroTcs
HEKOTOPBIE T€0OTHYECKUE, Ta30I€0XUMHUYe-
CKHe KPUTEPHH — MOTOKH Iy3bIpeil MeTaHa,
ra3oru/parsl, 30HbI Pa3JIOMOB, 3eMIIeTpsCe-
HHSI, KOTOpBIE TpeOyeTcs U3ydarh IIpU HHXe-
HEPHOM TIPOEKTUPOBAHUH U CTPOMUTEIHCTBE
Ha MopckoM jaHe. HanesxxHocts u adpexTus-
HOCTb W3y4YECHHUsI MOPCKOTO IHA 3aJ0XKeHa
B BBINOJHEHUN KOMIUIEKCA HCCIIEI0BaHUI.
Baxusivu sBisIIoTCs reodusnyeckue, raso-
TEOXHMHIECKHEe, THAPOaKyCcTHIecKne, 6aTn-
METPUUCCKUE N3MEPCHUS. O6LI‘IHO OHHU BBI-
TIOJTHSFOTCST Ha HAyYHO-HCCIIEIOBATENILCKUX
cynax. bomee nerambHBIE M TOYHBIE Xapak-
TEPUCTHUKU JTHA MOXKHO ITIOJYUYUTHL C UCIIOJb-
30BaHMEM poOoTOTeXHHKH. COBMECTHBIE
HCCIIEIOBAHNST T€OJOTHUECKUMH U POOOTO-
TEXHUYECKUMH METOJaMH JIal0T BO3MOJXK-
HOCTb HAaXOAUTH Oe30IIacHBIC WH)KCHEPHEIC
pelIeHns Al MPOEKTHPOBAHUS CTPOUTENb-
HBIX 00BEKTOB.

ABSTRACTS

Keywords: variations in the density of
water, intelligent AUV, buoyancy and trim
control system, motion control, pressure-
expenditure pump, simulation of movement,
full-scale tests.
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Goy V.A., Kostenko V.V. BUOYANCY
AND TRIM CONTROL OF AUTONO-
MOUS UNDERWATER ROBOTS // Un-
derwater Investigation and Robotics. 2016.
Ne1(21). P. 4-14.

When creating an autonomous under-
water robot designed for high-precision mea-
surements of physical fields characteristics,
the problem of building a dynamic position-
ing system with a minimum of noise inter-
ference is being solved. This is particular
true for synthesis of the regulatory system
of buoyancy and trim. Such system provides
high quality control (positioning) by depth of
immersion in the absence of noise affecting
the operation of measuring systems. When
designing such a system, the method of work-
ing fluid pumping from hydraulic containers
into variable volume containers was used.
The aim of research in this paper is the de-
velopment of a practical design and system
control algorithms, providing an economical
and silent adjustment of buoyancy and trim
angle for small underwater vehicles. At the
same time we identified the requirements to
managing impacts on the basis of a possible
change of the density of water and preset con-
trol range of the trim angle and vertical veloc-
ity. The developed mathematical model of the
system takes into account the experimental
drive performance and impact of the depth of
immersion on the performance of pumps. The
optimal characteristics of the electric motor
and hydraulic pump corresponding to speci-
fied values of dynamic parameters were iden-
tified. Control algorithms operate the rated
volume of pumped working fluid depending
on the number of revolutions of the pump.
Accepted design solution allows to represent
appearance of the system integrated into the
structure of an autonomous underwater vehi-
cle. Experimental model system has success-
fully passed the tank and field tests as part of
the AUV, created in IMTP FEB RAS in re-
cent years. During these tests system calibra-
tion measurement were performed in the tank
and the possibility of silent depths stabilizing
of the underwater vehicle descending in natu-
ral conditions is confirmed.

Keywords: remotely operated
vehicle (ROV), inspection of the ship hull,
deterioration, inspection, nondestructive
testing (NDT).

Veltishchev V.V., Egorov S.A., Grigorev
M.V., Gladkova O.I., Baskakova E.V.
UNDERWATER SURVEY OF VESSELS
WITH ROBOTIC TECHNOLOGY //
Underwater Investigation and Robotics.
2016. Ne 1 (21). P. 15-24.

The most important factor of ship’s
safety navigation is good technical condition



of the underwater parts of their hulls. For
the assignment, renewal or confirmation of
vessel class according to requirements of the
Russian Maritime Register the mandatory
certification must be given. It includes
inspection of underwater part of the ship.
Such an inspection can be carried out not
only in dry dock but while the ship is afloat.
Application of unmanned technology for
periodic inspection of underwater objects is
becoming an increasingly urgent problem
now. The specific of the inspection efforts
determines the need for a fundamentally new
approach to the design of specialized robotic
underwater vehicles. The article contains
the basic requirements to the procedure
of inspection of the vessel: deterioration
assessment of hull structures, changes from
the original shape of the hull, determination
of violations in joints and evaluation of the
technical condition of ship devices. Also the
article explains the concept of development
of a new class remotely operated vehicle
(ROV) for continuous inspection. A rational
way of movement, modular unit constructive
scheme, the principles of diagnostic, an
example of the functional scheme of the
information and control system of underwater
robotic, as well as the results of experimental
tests of the developed prototype underwater
remotely operated complex equipment
were described. In conclusion a necessary
condition of implementation of proposed
technology into practice was formulated
and explained why practical applicability of
underwater survey of vessels with robotic
technology is limited.

Keywords: contactless transmission
electricity, autonomous voltage inverter, se-
rial resonance circuit, high frequency trans-
former, reducing current of the inverter,
reduction of heat loss transistors, increase
efficiency, capacitor selection.

Gerasimov V.A., Kraskovskiy M.V,
Kuvshinov G.E., Filozhenko A.Yu. IM-
PROVING THE EFFICIENCY OF CON-
TACTLESS ELECTRICITY TRANSMIS-
SION ON AUTONOMOUS UNDERWATER
VEHICLE // Underwater Investigation and
Robotics. 2016. Ne 1 (21). P. 24-30.

The structure of power supply system for
autonomous underwater vehicle is analyzed.
Topicality of the use of contactless electrical
power transmission method is detailed. Spe-
cific character of this method is described. It
is connected with the use of high-frequency
transformer. Its primary and secondary wind-
ings are separated by non-magnetic clearance
causing a low magnetic coupling ratio and
significant magnetization current. The prob-
lems of inverter output current decrease and

heat loss reduction in its transistor switches
are investigated. Unloading method of power
switches of autonomous voltage inverter due
to the inclusion of a serial resonance circuit
in parallel with the primary winding of the
transformer is proposed. This solution pro-
moted for three-fold lowering of the current
of inverter power switches and saving the
transmission capacity. The results of circuit
simulation and experimental research of op-
erating modes of the contactless power sup-
ply system of autonomous underwater vehicle
are presented. A resonant circuit connected at
the output of autonomous inverter was used.
Good agreement simulation and experimental
results is observed. The relationship analysis
between power of the reactive elements in the
resonant circuit and inverter and the relative
resonant frequency determined by the ratio
of own frequency of the resonant circuit to
the frequency of commutation of inverter
switches is conducted. The approach to the
formation of compromise solution that allows
determining the relative value of the resonant
frequency and giving recommendations on
selection of the serial resonance circuit ca-
pacitor is proposed.

Keywords: autonomous unmanned un-
derwater and surface vehicles, navigation,
mobile sonar beacon, acoustic positioning
system with synthesized long base line.

Dubrovin F.S., Scherbatyuk A.Ph. ON
THE METHOD TO ESTIMATE OPERA-
TION OF SINGLE MOBILE BEACON PO-
SITIONING SYSTEM OF UNDERWATER
VEHICLE WITH THE HELP OF SURFACE
VEHICLE EQUIPPED WITH DGPS // Un-
derwater Investigation and Robotics. 2016.
Ne 1 (21). P. 31-40.

One of the main elements of the mobile
navigation system for autonomous underwa-
ter vehicle (AUV) is a synthesized long base-
line hydroacoustic navigation system. The
principle of the system operation is based on
using a navigation beacon transported by a
support ship or autonomous surface vehicle
(ASV), moving along the surface of the sea.
During the operation of the system, a hy-
droacoustic modem communication is used
for navigation data packages exchange be-
tween the AUV and the mobile beacon, and
simultaneously the propagation time of the
acoustic signal is measured. The navigation
basis of the developed system is provided
by the DGPS, whose mobile (rover) part is
mounted on the ASV. Two types of navigation
data are used for AUV positioning: the range
measurements to the mobile hydroacoustic
beacon and the data from the onboard auton-
omous (dead-reckoning) navigation system

of AUV. The comparison of the algorithms
based on the extended Kalman filter and the
particle filter is performed to evaluate the ac-
curacy of the developed navigation system.
The results of sea trials, executed by using
the marine autonomous robotic complex
MARGC, consisting of AUV and ASV, confirm
the efficiency and demonstrate a high enough
accuracy of the developed synthesized long
baseline hydroacoustic navigation system.

Keywords: side-scan sonar, directivity
pattern, sound attenuation, backscattering,
numerical modeling.

Zolotarev V.V. OPTIMIZATION THE
DIRECTIONAL CHARACTERISTICS OF
HIGH-FREQUENCY SIDE SCAN SO-
NAR // Underwater Investigation and Robot-
ics. 2016. Ne 1 (21). P. 41-45.

In designing of high-frequency side-
scan sonars (SSS) the properties of the di-
rectional pattern in the vertical plane are of
a great importance in addition to the main
characteristics, such as operating range and
angle/distance resolution. Primary beam and
one or two side lobes are usually used to
form directional pattern in SSS survey. Deep
minimums (“zeros”) in a directional beam
pattern separating main beam and side lobes
lead to very weak echo-signals in small areas
at near viewing zone of SSS. They are visu-
ally displayed on the echogram as dark verti-
cal stripes that extend along the sea-bottom
line. The main beam of the vertical direc-
tional pattern may be expanded by a simple
reduction of the transverse aperture array. It
eliminates such “zeros”, but leads to unac-
ceptable reduction of sonar operating range.
Creating a sonar transducer (antenna) with a
specific form of the directional pattern in the
vertical plane is a difficult task. One of the
specific forms of antenna known in the field
of radar technology is so-called “cosecant”
antenna. Unlike radar developments, in the
sonar technologies the specific hydrologic
laws must be taken into account. They in-
clude backscattering of sound and especially
attenuation of sound in water depending on
the frequency and the distance to the target.
Numerical modeling allows facilitating the
task of developing the antennas with the
required characteristics. The model of SSS
transducer with the directional pattern, simi-
lar to cosecant form was performed in the
“MATLAB” environment. The working pro-
totype of SSS antenna was manufactured in
the form of an experimental shortened trans-
ducer on the basis of this numerical model.
The positive results achieved in the tests of
working prototype may form the basis for
creation of effective.
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Keywords: vertical sound field, general-
ized model solution, combined sonar receiv-
er, low-frequency sound source, transit pat-
tern, small-scale vortical structures, angular
component of rotor of intensity vector.

Kasatkin B.A., Zlobina N.V., Kasat-
kin S.B., Zlobin D.V., Kosarev G.V. VORTI-
CAL OSCILLATOR IN PEKERIS WAVE-
GUIDE. THEORY AND EXPERIMENT //
Underwater Investigation and Robotics.
2016. Ne 1 (21). P. 46-55.

Generalized theory of the wave pro-
cesses in layered media predicts a generation
of small-scale vortical component (SVC) of
an intensity vector on horizon of a source lo-
cated in the Pekeris wave guide. The sound
field corresponding to SVC is called a vor-
tical oscillator. The vortical component as a
constituent part of slow generalized wave is
excited by a complex angular spectrum of
model source. Therefore it is absent in the
classical solution of the Pekeris boundary
problem, which is constructed in a class of
analytic function on a plane of complex spec-
tral parameter with Ewing—Jardetzky—Press
cut (EJP). Model calculations show that slow
generalized wave stands out in the total sound
field only at frequencies near the first critical
one. With further increase of frequency, its
contribution to the total field decreases, and
the allocation of vortex structures on the hori-
zon of the source becomes difficult. The veri-
fication of model description of a small-scale
vortex structures by comparison with experi-
mental data obtained at the low frequencies
in the shallow sea is carried out. The results
of the theoretical estimation of the vertical
oscillator parameters show good agreement
with the experimental data.

Keywords: temperature, stratification,
inverse layer, temperature anomaly, thermal
trace, thermal field, radioisotope thermoelec-
tric generator, thermal-gradient meter, ther-
mal string, magnetometer.

Maksimov A.A., Gichev D.V., Vysotsky
V.L., Filippov A.S., Tagiltsev A.A., Cheranev
M.Yu., Goncharov R.A. THE SEARCH OF

THE EMERGENCY FLOODED RADIO-
ISOTOPE THERMOELECTRIC GEN-
ERATOR BY TRACKING ITS THERMAL
FIELD IN A SEABED // Underwater In-
vestigation and Robotics. 2016. Ne 1 (21).
P. 56-65.

The problems of preparation and un-
dertaking of a complex expedition on the
emergency flooded radioisotope thermo-
electric generator (RTG) near cape Nizkiy
of Sakhalin Island in the Sea of Okhotsk are
described.

The theoretical justification was exam-
ined in the laboratory of applied mechanic
of a continuum IBRAE RAS, and the experi-
ment in natural environment was done in the
hydrophysical test area of POl FEB RAS.
The experiment approved an applicability of
the method of RTG searching by tracking it
thermal trace.

Developed in POl FEBRAS thermal
gradient meter, thermal string and equipment
that include towed magnetometer, ST-profil-
er, underwater video camera and submersible
gamma-radiometer were used in the expedi-
tion of RTG searching.

In the expedition the estimates of a
stratification of the sea water temperature
in a node of a topographic grid with a step
of 500450 m were made on a water area of
75 km?. The inverse layers in near-bottom
water column (2-3 m above bottom) were
allocated and classified due to inhering to
man-caused thermal source located on the
bottom.

The area was located where a stable in-
version of temperature was occurred simulta-
neously with magnetometer reaction. Due to
possibility of localization of searching object
located under layer of silt the area needs to be
additionally examined.

Keywords: design engineering, con-
struction, sea bottom, methane fluxes, gas
hydrates, fault zones, robotics.

Obzhirov A.L., Boloban A.V., Veniko-
va A.L. GAS GEOCHEMICAL SURVEYS
AND ROBOTICS IN DESIGN ENGINEER-

ING ON SEA BOTTOM // Underwater In-
vestigation and Robotics. 2016. Ne 1 (21).
P. 66-71.

In the course of gas geochemistry sur-
veys carried out from 1985 till 2015 in the
Okhotsk Sea attention was paid to gas fluxes,
gas hydrates, and fault zones damaging sea
bottom surface. Methane, heavy hydrocar-
bons (C2-C4), CO2, N2, He, and H2 were an-
alyzed in bottom sediments and water. Based
on changes in concentrations and quantity of
gas components the periods of seismic-tec-
tonic activity and stability periods were ob-
served. In the Far-Eastern region this process
started in 1990 and continues now. More than
500 methane fluxes originated in the Okhotsk
Sea from 1990 till 2015 due to seismic-tec-
tonic activity. In the places of methane fluxes
and gas hydrate origination the seabed is
damaged, wells and paps (valleys and moun-
tains) 10-20 m deep are formed, layers and
fragments of gas hydrates, carbonate concre-
tions, benthos and other modification appear.
It is important to remember that mixture of
9% methane with air is explosive. It must be
taken into account in sea bottom projects en-
gineering.

Nowadays sea bottom engineering is
much requested for pipelining, construction
of oil-gas platforms, ports, terminals and
other facilities. Geological criteria shall be
taken into account in selection of safe sea
bottom construction site. Some geological
and gas geochemical characteristics are ex-
amined in the paper. These are gas fluxes,
gas hydrates, fault zones, and earthquakes.
Accuracy and efficiency of sea bottom
surveys form the basis of suite of studies.
Geology, geophysics, hydroacoustics and
bathymetry characteristics are of a great
importance. They are usually provided by
research vessels. More detailed information
may be received with the help of robotics.
Joint investigations allow obtaining save
engineering solutions to design construction
facilities on sea bottom.
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