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TexHONOrMA MHOTOKOMMNOHEHTHOW A0HHOM CEMCMOpPa3BeaKHU

Ha ocHoBe moayneit «Turtle-500»

m Pocnos 10.B., BopoHos M.A., Monoskos B.B. lonoTkasuH U.H.,

000 «Celicmo-LWenbd», CankT-MeTepbypr

B cmamee paccmompeHbl mexHuYecKue acrekmeol co30aHUA annapamypsi 044 peanusa-
UuU mexHoa02uu MHO20KOMMoHeHmMHol 0oHHoU celicMopa3eedKU HO OCHO8E a8MOHOMHbIX
doHHbIX modyneli. [lpedcmasneHo onucaHue annapamypHo20 KOMIaekca 048 OOHHOLU
celicmopa3seedKu, peanusosaHHol pocculickoli komnaHueli OO0 «Celicmo-Lllensgh» u noka-
3aHbI pe3ynbmamsi e2o anpobayuu 8 xode 8blnoaHeHuUs noaessix pabom 2D/4C-3C.

BypHoe pa3BuTHE COBPEMEHHbIX TEXHO-
JNIOTUIA BbINOIHEHUA MOPCKUX Celcmopas-
BeAOYHbIX paboT B HacToAlwee Bpema
onpegenneTca He0b6XoAMMOCTbIO NOBbILLEe-
HUA 3 EKTUBHOCTM NOUCKOBOIO BypeHns ¢
YY4eTOM BbiXxoga HanpasB/ieHWUI uccnesosa-
HMA Ha Bce 6onee CNOXKHOMOCTPOEHHbIE
reo/siorMyeckue CTpyKTypbl. dpdeKkTms-
HOCTb MOWCKOBOro OypeHWA, B MepByto
oyepenb, OCHOBbIBAeTCA Ha Ka4yecTBe
NoseBOro CemcMMYeckoro matepuana,
ABNAoLWerocs HeobxogMMbIM yCNOBUEM
NOCTPOEHMA AO0CTOBEPHbIX FeosormyecKkux
Mmopaenen.

CTaHAapTHasA MOpCKaa ceMcmopasBeka
3D B ogHOCYA0BOM BapuaHTe C N1aBaloLLn-
MU KOCamMM NPaKTUYECKU AO0CTUINA CBOEro
TexHu4yeckoro npeaena. Komnanua PGS,
Hanpumep, aHOHCUPYET cyAa Knacca Titan,
KOoTopble cnocobHbl 0gHOBPEMEHHO ByKcK-
poBaTtb 24 pABeHaAuUATU KUIOMETPOBbIE
KOCbl, OCHalLleHHble AyanbHbiMKU (ruapo-
$OoH+reopoH) npuemMHmMKkamm. BoamorkHo, B
byaywem MOXHO OypeT peanusoBaTtb
BapuaHT ¢ 30 NATHaALATU KUJIOMETPOBbLIMU
KOCaMM, HO MPUHLUNUANBHOIO TEXHUYEC-
KOro npopbiBa B AaHHOM HanpaBieHUN He
npeasuautca. 70 obbAcHAeTCA AByMA
NMPUHUUNUANBHBIMW NPUYUHamK. Bo-
nepBblX, Perncrtpauma cemcmmyeckux
CUTHa/I0B Ha NOBEPXHOCTU MOPA HE NO3BO-
naetr obecneyntb MHOFOKOMMOHEHTHYIO
CbeMKy, a BO-BTOPbIX, cMcTema Habntoge-
HUA C BblOAENEHHbIM HaMpasB/ieHNEM OCH
npuema BA0/1b IMHUKM KOC He obecneumBaeT

paBHOa3MMYTa/IbHOIO NOKPbLITUA UCCeaye-
MO nnowaau. TakKe CyLecTBYOT TeXHU-
KO-TEXHO/NIOTMYECKUE OrpaHuYeHusa Bykcu-
pOBaHUA KOC Ha MesikoBoabe, BOHAU3M
6eperos, naatdopm u T.n. Ecnm npobnemy
NOHOA3MMYTa/IbHOIO MOKPbITUA TEXHOJO-
rma ByKcupyembix KocC euie cnocobHa
pewnTtb 6aarogapa MCNOAb30BaHUIO
HECKONbKMUX CYA0B-UCTOYHMKOB, NpoOxoay
nuccneayemon nnowaan nog pasHbimu
yrnamu (texHonorum WAZ, FAZ), BBUKEHUIO
CYyO4OB MO KPUBOJIMHEMHbIM TPAEKTOPUAM
(texHonorua coil), 4yto, B CcBOIO O4Yepeap,
NPUBOAUT K PE3KOMY YA0POXKAHUIO NPOU3-
BOACTBa noJsieBblx paboTt, To peanusauma
MHOFOKOMMNOHEHTHOMW CencMopa3BeaKHU
NPUHLMNNANIbHO HEBO3MOXKHaA.

YHuBepcaNbHOEe peleHne BbiWwe
ob603HayeHHbIX npobnem npegocTaBnAet
TEeXHO/IOTUA [OHHOW CeMcMmopasBesKHu,
KoTopaAa npegnonaraet pasmeuweHue
CUCTEMbBI PEerncTpaunum cemcmuyecKknx
CMUrHa/IOB Ha MOPCKOM AHe. B otanume ot
cnocoba npoBeaeHnsa pPaboT c niaBatowWm-
MW KOCaMW MUCMOJib30BaHUE AOHHbIX CUC-
Tem obecne4ymBaeT paL NPEenMyLLEeCTB:

1. MNMo3eonsem obecrneyums nosny4yeHue
MHO20KOMIMOHEHMHOo20 celicMu4YecKoz20
mamepuana.

PacnonoxeHue celicMMIYeCcKUX AaTYNKOB
Ha MOPCKOM gHe obecneymBaeT NONHOLEH-
HY0 YETbIPEXKOMMOHEHTHYIO perncTpauuto
NONHOrO BOJIHOBOrO MOAA, BK/AOYAA M
nonepeyHble BOJIHbI, YTO B CBOIO o4yepeab,
[aeT BO3MOXKHOCTb PaccymMTaTb CKOPOCTH
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pacnpocTpaHeHUA MoMNepeyYHbiX BOJIH,
BbIABUTb 3P PEKTbl aHU30TPONUM, NONYUNTD
WMPOKKI Habop AOMNONHUTENbHbIX AWHA-
MUYECKUX aTpubyToB, oueHUTb daumnanb-
HbIX COCTaB BewectBa M T.4. TO eCTb
nocTpouTb 6onee AOCTOBEPHYIO Feos0ro-
reopm3nyecKyto Moaenb cpeabl U CHU3UTb
nocnegytouime reoaorn4eckne pPUCKMU.
PacnonoxeHune peructpupytowLer annapa-
TYpbl Ha MOPCKOM AHEe TaKXe yayylaet
KayecTBO npuMema CercMUYeckon uHop-
MaLnmn, cBO604HOro OT BANAHUIN BONHEHUA
mops, KonebaHui Kocbl M TaKk ganee.

2. lo3sonaem peanuzosame HA MpPakK-
muKe 2opa30o0 bonblwe 8apuaHMo8 cuc-
mem Haba0eHul.

[loHHaAa celicmopa3Beaka nossonder
peann3oBbliBaTb MNpPaKTUYeCKn nrobbie
NosIHOa3MMyTa/ibHble cUCTEMbl Habawoae-
HUN.

3. Obecneyusaem B803MOMHOCMb
8blrnosHeHUA pabom ¢ UCMOAb308AHUEM

4. Jlyywe coomeemcmsyem mpebosa-
Huam 6e3onacHocmu cy0080H#OeHUs.

HemanoBaxkHbiMm ¢aKTopom, rosopsa-
LWWMM B NOMb3y AOHHOM CEMCMOPA3BEaKM,
ABNAIOTCA TaKXe OrpaHMYeHuA, Hanarae-
Mble TpeboBaHMAMM He3onacHOCTU Ccyao-
BOXAEHUSA C UCNOJIb30BAHMEM NNaBatOLWMX
«CeMCMMUYECKUX KOC» B paioHax C Hanu4um-
€M eCTECTBEHHbIX M UCKYCCTBEHHbIX Npens-
TCTBUI (Y3KMX MPONIMBOB, oTMenen, bypo-
BbIX NNaTGoOpm), WMHTEHCUBHbLIM CYyO0XO-
ACTBOM M pbl6O/IOBCTBOM U T.M.

Mo 3TMM NpUYMHam 3anagHbie NPOU3BO-
ANTENN CeMcmmyeckoro obopyaoBaHua U
CEPBUCHbIE KOMMNAHUKN YAENAOT OFPOMHOE
BHMMaHME NPOU3BOACTBY 0bOpyAOBaHMA,
MEeToAUKe NPOoBeAeHUA NoneBbiXx PaboT u
0bpaboTKe [AOaHHbIX AOHHOW CceMcMopas-
BeAKM. [oABMAUCL KOMNAHUK, GOKYCUpPYIO-

wueca UCKI4YnTeIbHO Ha 3TUX HaNpas/ie-

b6ecwosHoU mexHoMo2uu «cywa-mope». n apyrue.

MpocnexnBaHne BO3MOXKHOIMO Npoaon-
KEHUA CYXOMyTHbIX MECTOPOXKAEHUM Ha
akBaTopuio M HaobopoT, npepgnonaraet
NCNosb3oBaHME TEXHONMOMMIN Ccelcmopas-
BE4KM, NO3BONAOLWMX NOAYYUTb OAHOPOSA-
HbI CEMCMMUYECKUIA MAaTEPUA HA CYLLE U HA
MoOpe, 4YTO B MOJSIHOW mepe OTBe4YaeT BO3-
MOYHOCTAM JOHHOM CEMCMOPA3BEAKMU.

Ne

n/n TexHosorMyeckue acneKkTbl CraHummn Kocbl
1.1. | BO3MOKHOCTb peanunsaumm nobbix cuctem HabntoaeHU + -
1.2. | Pab6oTa B yc/n0BMA NOABOAHOM MHGPACTPYKTYpPbI + -
1.3. | EcTtecTBeHHble NpenATCTBMA Ha AHEe + -
1.4. | KoOHTaKT C rpyHTOM + -
1.5. | Mo3numoHMpOBaHKE NPUEMHMKOB Ha AHe npu cbpoce + -
1.6. | MNo3numoHUpoBaHME NPUEMHUKOB Ha AHE C Te4HEeHUEM BPeMeHHU + -
1.7. | CkopocTb BbiNnonHeHMA paboT + -
1.8. | YcTOMUYMBOCTb K M3HOCY; MONOMKaM + -
1.9. | KoHTponb KauyecTBa B penume peanbHOro BpemeHu - +

CeicmMmyecKme acneKTbl

2.1. | MaKcumanbHble yaaneHus -
2.2. | HeorpaHu4yeHHaa a4nanHa 3anumcu -

HuAX, Hanpumep, «FairFieldNodal», «SBGS»
(SeaBedGeophysicalSolutions), «MagSeis»

[loHHaA celicmopa3Befka MOXKeT ObiTb
peanvM3oBaHa C MCMOJib30OBaHWMEM [ABYX
BM0B NPUEMO-PETUCTPUPYIOLLUX CUCTEM —
JOHHbIX NPUEMHbIX KOC U PETUCTPUPYHOLLNX
CTaHUMWN Ha CyAHEe M aBTOHOMHbIX AOHHbIX
CTaHUMK, coBmellatowmx B cebe dyHKLMU
npuema wn peructpaumun. Ecnm cpaBHUTL
dYHKUMOHANbHbIE BO3MOMHOCTU 0b6eunx

< Tabn. 1.
Conocmasene-
Hue ¢hyHKyU-
OHQO/IbHbIX
803MoMHOCcmel
OOHHbIX CMaHyuli
U OOHHbIX KOC
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cuctem (Tabnuua 1), To mcnonb3oBaHue
aBTOHOMHbIX AOHHbIX CTAHUMK BbIFAANT
npegnoyTuTenbHee NO BCEM MyHKTaMm,
KpoOme OAHOro — KOHTPOJIA KayecTBa ceM-
CMUYECKOr0 maTepuana B pemme peasb-
HOro BPEMEHMU.

Kputnueckumm npobnemamm TexHONo-
MM goHHow (beckabenbHoi) cerMcmopas-
BEeAKU ABNAOTCA C/ieaytoLme No3uLum:

1. OTcyTCTBME KOHTPOAA KayecTBa Cen-
CMUYECKOr0 MaTepuana B pemme peasib-
HOro BPEMEHM.

2. ONTMManbHOCTb KOMMOHOBKW AOHHO-
ro moaynsa, ero maccorabaputHble napa-
MeTPbl, aBBTOHOMHOCTb.

3. HeobxogumocTtb obecnevyeHus eau-
HOW BPEMEHHOW LWKaabl ANA OTMETKMU
MOMEHTOB BO30Y)XAEHUSA CEeMCMUYECKOro
CUrHana CUCTEMOMN MHEBMOMUCTOYHUKOB M
ero perncrpauum AoHHbIM 060pyAOBaHU-
em.

4. HeonpedeneHHOCTb MONOXEHUA W
OpPUEHTALMM AOHHOIO MOAY/IA HA MOPCKOM
aHe.

5. OnepaTMBHOCTb NOArOTOBKU AOHHbIX
Moaynen K NoCTaHOBKE: MHULMANU3aLUuA,
TEeCTUPOBaAHWE, CKaunBaHMe MHPOPMaALUM,
KOHTPO/Nb KayecTBa [AaHHbIX, 3apA4Ka
aKKYMyNATOPOB U T.A,

6. lMpon3BoanUTENbHOCTb BbIMNOJAHEHUA
nonesbix PaboT No TexXHONOrMM LOOHHOM
ceicmopasBegKu.

3a pamkamu 0630pa OCTarTCA BOMPOCHI
06pabOTKM MHOFOKOMMOHEHTHbIX CeNCMMU-
YeCKUX [AaHHbIX, TaK KaK 3Ta npobnema
npucylwa 6onee WNPOKOMY KNaccy CUCTEM
HabaeHW, YeM TONIbKO AOHHbIE CEMCMMU-
Yeckue moaynu.

MenkoBopgHbiii ceiicMUUYECKUA KOM-
nnekc «Turtle-500» Ha ocHOBe aBTOHOM-
HbIX AOHHbIX

4-x KOMMOHEHTHbIX moaynen cbopa
CeMCMMUYECKNX JAHHbIX.

B Poccun ogHOM M3 HEMHOTMX Komna-

HW1, Pa3BMBAIOLLMX TEXHO/IOTUIO NpoBeae-
HUA paboT No meTogMKe LOHHOM Cermcmo-
pa3BeAKN C MHOFOKOMMOHEHTHbIMMK CTaH-
unamm, asnaetcas 000 «Ceicmo-Wenvd»,
obpa3oBaHHOe POCCUICKON BEHYYPHOM
KOMNaHMen B pamMKax rocyAapCTBEHHOW
nporpammbl pa3paboTkM M nogaeprKku
0TeYeCTBEHHbIX MHHOBALMOHHbIX TEXHONO-
rmii[1]. OcHoBHOM paspabotkon OO0
«Ceiicmo-Lenbd» aBnaeTca MenKkoBogHbIM
ceicmumyeckmii komnaekc «Turtle-500» Ha
OCHOBE aBTOHOMHbIX AOHHbIX 4-X KOMMO-
HEHTHbIX Mogaynen cbopa cercMnYecKnx
OaHHbIX.

OCHOBOW CencMUYECKOro KoMMNaeKca
«Turtle-500» saBnAeTca aBTOHOMHOE YCTpPO-
nctBo cbopa cemcmMUecKUx AaHHbIX, T.H.
[OHHbIA MOAYNb,  U300pa’KeHHbIN Ha
pvc.1. Mogynb npefHasHaueH Ana 3anucu
4C-ceMCMMYECKMX AOaHHbIX Ha rybuHax
mopAa go 500m, npu npoBedeHUU pasnny-
HbIX celicMmopasBefoYHblx pabot (MMB wu
MOB) c goHHOW pernctpaumel Ha akBaTo-
puax BCeX TMNOB (MOPSA, PEKN, BHYTPEHHMKE
Bogoembl, 60s0Ta), Ha npuaeratoLLen
CcylUe, a TaK»Ke A1A CeMCMUYEeCcKoro MOHUTO-
puHra. OCHOBHble TeXHUYEeCKMe XapaKTe-
PUCTUKWN OOHHbBIX MOAYNEN CEMCMUYECKOrO
Komnnekca «Turtle-500» n nx cpaBHeHue ¢
3apybeXKHbIMU CTaHUMAMM NPUBEAEHbI B
Tabnuue 2, 3, COOTBETCTBEHHO.

A Puyc. 1. BHewHul 8u0 CHapAHEHHO20
00HHO020 MoOyns «Turtle-500»
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v Tabn. 2. OCHOBHble mMexHUYecKue XxapakKkmepucmuku 00HHbIXx moodynel celicMu4yecKko20

Komnnekca «Turtle-500»

KO/IMYECTBO CEMCMUYECKUX KaHaNOoB 4 (X,Y,Z,H)
B TOM umcne:

- c reopoHamu (GS20-DX, OYO Geospace) 3

- ¢ rmapodoHom (62-M, OAO «3nna», 3eneHorpas) 1
rnybuHa norpyeHus, 4o, M 500

cnocob nogbema co aHa

npu nomolum dana

cuctema npusasku AM K NI Ha npodune

py4Has

perucTpupyemble yribl OpUeHTaL M1 OPTOrOHaNbHOM TPOWKK reopoHoB

KpeH, AndpdepeHT, asumyT

AManasoH 4acToT ¢ reopoHamu, Iy,

1050

[AManasoH YyacToT ¢ ruapodoHom, Ny, 0-200
YyBCTBUTENIbHOCTb, B/M/C 25

Wwar ANCKpeTM3aLunm AaHHbIX, MC 4;2;1;0,5;8,25
paspagHocTb ALLM (npeobpasoBaHue Tuna A-o) 24
3¢pdEKTUBHbIN YpOBEHb LWYMOB (B 33aBUCUMOCTU OT KoadduLMeHTa yeuneHns), MKB 0,15-1,50
NOJIHbIN ANHAMMYECKUI AMana3oH, ob 140
OTHOCUTE/IbHbIN YX04, 4acoB perncTpaTopa, He bonee 1*10°®

eMKOCTb HaKonuTena AaHHbIX (prew-kapTa), 6

8 (BcTpoEeHHas)

UCTOYHUK NMUTAaHNA, HanpAXXeHne NnTaHuA, B

aKKymynAatopsbl, 9 — 16

aBTOHOMHOCTb PaboTbl MO NUTAHUIO 1 MAMSATHU (B 3aBUCMMOCTH OT PEXMMA

paboTbl), CYTKM 12-30
pa3mepbl AuameTp/BbicoTa, M. 0,247/ 0,122
BEC B BO3AyXe, Kr 16
yaenbHoe AaBeHue Ha FPYHT (KanauHr) r/Ke.cm. 23

Tabn. 3. CpasHeHue 0CHOBHbIX XAPAKMePUCMUK KOMI/EKCO8 HA OCHO8e OOHHbIX CMaHYul 014
pabom Ha wenbge u 8 MpaH3umHoli 30He 8edyujux MUpossIX rpoussooumeneli u Pocculicko2o

Komnnekca «Turtle - 500» komnaHuu «Celicmo-LLensgh».

i «Fairfield Nodal» «GeospaceTechnologies» «Ceticmo-LUenbp»
CLUA CLLA Poccua
LOHHbIN Mmoaynb 2700 Ocean Bottom Recorder Turtle - 500
Pa6ouas rnybuHa,m 700 300 500
la6apuTbl, M RS U‘Jﬂ‘::::ao(l)?Zz(}S e 6,067
BbicoTa 0,152 BbicoTta 0,122
BbicoTta 0,108
[dvanasoH pa6c1~2:mx TemnepaTyp, 10 + +60 52450 10 = 450
Bec Ha Bo3ayxe, Kr s 1573 16
Bec B BOAg, Kr 18,1 4,4 9
KonunyecTtBo KaHa/noB 3anucu 4 4 4
Bpems aBTOHOMHOV paboTbl No 45 30 15
NUTaHUIO, CYTOK
Bpems nepenoAroToBKu K
paboTe (cunTbiBaHME AAHHbIX, 8 12 yacos 12 yacos
3apajgkKa)

AnHamumyecknii ananasoH 120 120 120
Hanunyme komnaca Ja Het Aa
0O6bem namaTtu, 16 8-32 16 8

Mepwuog AnckpeTnsaumm, mc 2,4 0:250; 581824 0;250:51:24
MaKcrManbHbIN OTHOCUTE/IbHbIM +3%107 HeT AaHHbIxX 455107
yX0g4, BHYTPEHHMX 4acoB., c/c
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HabopTHas YacTb KOMMIeKca Ana ob6cny-
KMBAHUSA, NEPEBO3KM U XPaHEHUA OOHHbIX
mMmozaynen BbinosiHeHa Ha 6ase cTaHAAPTHO-
ro mopckoro 20-Tm ¢$yTOBOro KOHTEMHepa
(puc.2), eBmewatowero go 250 moaynen u
paboumne mecTa onepaTopos.

A Puc. 2. MobunbHblil celicmuyecKuli KoMrneKc
¢ O0HHbIMU MoOdynamu «Turtle-500»

Kak pewatotca Kputuueckue npobne-
Mbl TEXHONOrUK AOHHOK (6eckabenbHoiA)
ceicMopa3BeAKU B pamKax CEUCMUYECKO-
ro komnaekca «Turtle-500»?

Omcymcmeue KOHMpoAaAa Kavyecmea
celicMuyeckoeo mamepuana 8 pexcume
peasbHO20 8pemMeHU.

OTcyTCcTBME BO3MOXHOCTU KOHTPOAA
KauyecTBa B peasibHOM BPEMEHU ABAAETCA
CUNbHbIM apPryMeHTOB NPOTUBHUKOB Hecka-
6enbHOl cericmopasBenKu, TaKk Kak UCTOPU-
YecKn nosesble reoPpusnKKU MPUBBLIKAN
MMETb ONepaTUBHbIA KOHTPO/Nb KayecTsa
no/lydyaembiXx MaTepuasnoB, Ha OCHOBAHWUK
KOTOPOro MOXHO NPUHMMaATb ynpaBaeH-
yeckue peweHns. C apyro CTOPOHBI,
COBPEMEHHAA TEXHONIOTUA pPas3BUTUA
MOZY/IbHbIX CUCTEM TaKoBa, 4To 6onblimn-
HCTBO MpOU3BOAMUTENEN FapaHTUPYET, YTO
Kak MuHMMmym 99% Bcero 3aperncrpmpo-
BaHHOro ceiMcMmnyeckoro matepuana byger
COOTBETCTBOBaTb MPOU3BOACTBEHHbLIM
TpeboBaHMAM. BbINO/HEHHble nNoneBble
paboTbl C CEMCMMUYECKMM KOMMAEKCOM
«Turtle-500» noKasanu, 4YTO ero TexHuyec-
Kue MnoKasaTenu COOTBETCTBYET MUPOBbIM

CTaHgapTam - OblNo 3aperucTpupoBaHo
ToNbKO 17 oTKazoB obopyaosaHua Ha 2005
nocTaHoBOK. [laHHble MoOKasatenu 6biin
[OCTUIHYTbI Brarogapa KavyecTBy U HaJeX-
HOCTU W3MEpPUTENIbHO-PErMCTPUpPYIOLWEro
TpaKTa, COOPKM N HACTPOMKM annapaTypbl, a
TaK»Ke BO3MOMKHOCTbIO KOHTPOAA ee napa-
METPOB nepes HayaaoM WU B Mnpouecce
pabor.

OnmumasibHOCMb KOMMOHOBKU OOHHO20
moodynsa, e2o maccozabapumHele napa-
mMempbl, ABMOHOMHOCMb.

Pasmep, popma, Mmacca, aBTOHOMHOCTb U
KOMMOHOBKA AOHHOrO MOAYNA ABAAKOTCA
KPUTUYECKMMM NapameTpamu Aaa MnoBbl-
WeHUA npPOoU3BOAUTENBHOCTM paboT u
Mosy4eHNA BbICOKOKAYEeCTBEHHOIO MaTepu-
ana. KoHcTpyKuma goHHOro moayna non-
¥Ha obecneumBaTb XOPOLWMA KOHTAKT C
FPYHTOM, TEXHONOFMYHOCTb BbIMOJAHEHUA
nonesbix paboT, MUHUMWU3MPOBATL BHELL-
HWEe W BHYTPeHHMe wWymbl. OCHOBHbIMU
XapaKTEPHbIMXU NPU3HAKaMKU [AOHHOTIO
moaynsa «Turtle-500» asnsaloTca cneayto-
wme:

- Kopnyc moayns BbINOAHEH U3 HepKaBe-
lOLWEN HEMArHUTHOM CTanu, crneumanbHas
niacTMKoBasA 3awuTa obecneumBaeT yaa-
POMPOYHOCTb.

- dopma Kopnyca (0CecCMMMETPUYHOCTD)
1 ero rabaputbl 06ecneynBatoT HageKHbll
KOHTaKT MOAyNs ¢ AHOM, HU3KUI YPOBEHb
lWyMa 1 MMHUMM3ALLMIO PUCKOB CHOCA Npw
HaNUYUN TEUEHUN.

PasBecoBka Kopnyca obecneuyvBaet
NMOCTAHOBKY [AOHHOrO MOAynAa CTPOro B
eIMHOM NO/IOKEHUU BEPX-HU3.

Manble rabaputbl U Bec MO3BOAAIOT
NPUMEHATb Py4YHOM cnocob NOCTaHOBKK U
noAbema AOHHbIX MOAyNeh U MCNONb30-
BaTb B paboTax Masible N1aBCcpeacTBa.

Hanuune cBeToBOro MHAMKaTOpa Ha
Kopryce Moayns no3BosifAeT NpoBOAUTb
npoBepKy ero pabotocnocobHocTn U
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I Mpubopbl U cucTeMbl

COCTOSIHME HenocpeacTBEHHO B MpoLecce
paboT - nepes, cbpocom B BOAY M NOC/E €ro
nogbema.
MonHbIN nepevyeHb TEXHUYECKMX napa-
METPOB MOXHO HanTM BTabauue 2.
Heobxodumocmb obecrieyeHus eduHoU
8pemMeHHOU WKasbl 0418 OMMeMKU MOMEH-
moe 8036yx0eHuA celicCMUYECKO20 CU2Ha-
7a cucmemoli MHeeMOoUCMOYHUKO8 U €20
peaucmpayuu 00HHbIM 060py008aAHUEM.
MocKONbKY [OHHAA CTaHUMA ABAAETCA
aBTOHOMHO paboTaloWwmMm YCTPOMCTBOM, TO
OTCYTCTBYET BO3MOKHOCTb CUHXPOHU3NPO-
BaTb 3aNUCaHHYO MHPOPMALUIO C CEMCMHU-
YeCcKUMM BO3OYXKAEHUAMU B peXuUMe
peanbHOro BPemMeHu, 4To onpegensaet
HeobxoANMMOCTb XpaHeHUA MHPopPMaALIUK O
BPEMEHU B PETUCTPUPYIOLLEN YaCTU OOH-
HOM CTaHLMM C BbICOKOM TOYHOCTbIO.
JOHHbI MoAyNb OCHALLEH TePMOCTATU-
poBaHHbIM reHepatopom MX037/14-
X59S53T-8,192 ¢ OTHOCUTENbHbIM YXOA4OM
BpeMeHu B npegenax *1*10° cekyHa/
/cyTKN. CUHXPOHM3ALMA BHYTPEHHMX YacoB
OOHHbIX MoAynein nepes HavyaloM UMKNA
paboT oCcyLWecTBNAAETCA NO CUTHANY CNYTHU-
Ka GPS nnbo [MTOHAC Ha ueHTpasbHOM
cepBepe B TEXHONOMMYECKOM KOHTelHepe
nocpeacTBOM NOAKNOYEHMA BCEX MoAayNEN
yepes cneuunanbHbli pasbem. lNlocne oKoH-
YaHMA LWMKNOB 3anncum npousBoAMUTCA
CBEpPKa YacOB B TOM e TEeXHO/IOrMYEeCKOM
KoHTeilHepe. Popmupyetca 6asa ¢aiinos
BPEeMeHHbIX MOMPaBOK, KOTOPasA aBTOMaTH-
YeCKM y4nTbIBAETCA B NpoLecce npegsapu-
TeNbHOM 06paboTKK cericmmyeckomn nHdop-
MaLnK nyTem IMHEMHOro pacnpeaeneHun
BPEMEHHbIX YXO40B Ha Nepunog,3anucu.
Cneaylowmm LArom B pa3BUTUM OXKMUAA-
eTca NpuUMeHeHne MmanorabapuTHbIX T.H.
"aTomMHbIX" reHepaTopoB Ha OCHOBE Lie3ue-
BblX PEe30HAaTOpPOB, CBeAEeHMA O Npogaxke
KOTOPbIX YXKe CYLLecTBYOT. TO4HOCTb "aToMm-
HbIX4YacoB" - £5%10™ ceKyHA/CYyTKM.

HeonpedeneHHocmMb noaoxeHUa u
opueHmMayuu O0OHHO20 MOOYs1A HA MOPCKOM
OHe.

ToyHOe onpeaeneHne MecTonoNoXKeHUs
OOHHOro MOAYAA Ha AHE M ero opueHTauma
B TOUKe HabnogeHUA onpeaenaeT TOUHOCTb
NMOCTPOEHUA PE3yNbTUPYIOLLErO Feonoru-
YEeCcKoro paspesa U ABASAETCA KPUTUYECKM
Ba)KHbIM napameTpom. [lna yTouyHeHuA
MECTONONIOXEHUA AOHHOTO MOAYNA
«Turtle-500» B HacToALLee BpeMa UCNONb-
3ylOTCA NPOrpaMMHbie MeToAbl, OCHOBaH-
Hble Ha 06paboTKe ceMCMUYECKUX MaTepU-
anoB (nepsbix BCTyN/eHWUIK). BO3MOMKHO
TaK¥Ke NPUMEHEHNE aKTUBHbIX UK NACCUB-
HbIX CUCTEM FMAPO0aKYCTUYECKOro NO3MLMO-
HUpPOBaAHUA, Hanpumep, Sonardyne wuau
Sonarbell, cooTtBeTcTBeHHO. OpwueHTauus
AOHHOrO MOAYNSA Ha MOPCKOM AHe obecne-
YynBaeTcA BCTPOEHHbIM YF1OMEPOM
HMR3300. UHdopmauua o6 asumyTe nyrne
OTK/IOHEeHMA AOHHOro MOAyNA OT BepPTUKa-
/1 3aNUCbIBAETCA B CreLuManbHble CayKeb-
Hble dainbl U MOMKET MCMO/Ib30BaTbCA B
obpaboTke.

OnepamusHocMb 10020MOBKU OOHHbIX
moolynell K TOCMAHOBKe: UHULUAAU3AYUS,
mecmuposaHue, CKa4ueaHue UHGpopMa-
Yyuu, KOHMpPOsb Kayecmasa OaHHbIX, 3apPA0-
KQ QKKYyMYynamopos u m.o.

OAHMM UX KNHOYEBbIX 3/1@EMEHTOB TEXHO-
normmn «Turtle-500» ABnaeTca KoHTenHep-
HbI cNocob opraHn3aunmn nonesbix pabor.
Bce AOHHblIE MOAYNU XPAHATCA, TPAHCMNOpP-
TUPYIOTCA U 0OCNYXKMBAOTCA B €4UMHOM
TEXHONIOTMYECKOM KOHTelHepe (puc.2). B
KOHTEMHepax TaKXe pa3smeliaetca Bce
AonofHUTeNbHoe obopyaoBaHMe — NOAKMU-
PaCcCTaHOBLUMKM, TaKenax, paboune mecrta
n T.4. [OaHHblA nogxon nO3BOASET, BO-
nepBbIX, UCMO/Ab30BaTb A/1A BbINOJAHEHUA
nonesbix paboT HecneuuanmMaMpoBaHHbIE
ceMcMmmnyecKkme cyga, Bo-BTOpbIX, obecne-
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Mpubopbl u cucrembli I

YuTb ONnepaTUBHY Mobunmusauyuio B
NobyIo TOUKY NIAHETbI U, B-TPETbUX, NErKO
MaclTabupoBaTb KONMYECTBO 3a4eiCTBO-
BaHHOro obopyaosaHuA. lMNepen Havanom
nosiesblx pPaboT B TEXHOAOMMYECKOM KOH-
TeMHepe C LUEHTPaNbHOro cepeepa npoms-
BOAUTCA WHWULMANU3ALMA BCEX [AOHHbIX
moaynei (yctaHaBaMBatoTca Heobxogumele
napameTpbl 3anucu - KoapodUuMeHTbI
YCUNIEHUA NO KaHanam, 4actoTa AUCKPeTU-
3aLMN BXOAHOTO CUTHAaNA, CUHXPOHM3ALMA
BHYTPEHHMUX 4YacoB). [lanee AOHHble Mmoay-
NIV PAcCTaBNAIOTCA Ha MUCCAeLyeMoM ydac-
TKE aKBaTOpWUW B COOTBETCTBMM C MPOrpam-
Moi pabot. Mocne BbINONAHEHUA LMKANA
perncTpaunum CemcmMmYecknx QAaHHbIX,
onpeaensiemMoro, B 4Y4acTHOCTM, aBTOHOM-
HOCTbIO AOHHbIX MOAYyNEeN, OHWU BO3BpaLLa-
IOTCA B TEXHOJIOTMYECKUIA KOHTEWHep AnA
CKauMBaHua MHGOPMaLMK, 3apPALKM aKKY-
MYNATOPOB, KOHTPOA PaboToCcnocobHOCTH
M KauyecTBa gaHHbIX. Mpoueaypa obcayKu-
BaHUA [OOHHbIX MoAynelh nepepn, cnegyto-
LLLer NOCTaHOBKOM, KaK MPaBwUI0, 3aHMMaeT
[0 12 vacos.

Mpou3sodumenbHOCMb B8bIMOAHEHUA
nosesbix pabom rno mexHosno02uu OOHHOU
celicmopa3zeeodKu.

Mpon3BOAUTENBHOCTb BbINOJAHEHMUA
noseBbiX paboT 3aBUCUT OT BpeMeHU 06cy-
KUBaAHMA OOHHbIX MoAynei B TeXHONOMM-
YeCKOM KOHTeiHepe, 4YTo 6bl10 OonucaHo
Bbllle, U OT BPEMEHU paccTaHoBKK/cbopa
AOHHbIX Mogynen. Mpu 6onbliom Konumyec-
TBe 060pyAOBaHUA, NOTEPU BPEMEHU Ha
Henpous3BoACTBEHHble paboTbl moryT HbITh
MWUHUMMU3NPOBAHbI MyTEM pacnapannenu-
BaHWA HEMPOWU3BOACTBEHHbIX NPOLLECCOB C
npoueccom perucrpaummn. Tem He meHee,
[ake B 3TOM C/ly4yae onepaTrMBHAA paccTta-
HoBKa/cbop AOHHbIX MoAynel cnocobcTay-
eT MOBbIWEHUD NPOU3BOAUTENBbHOCTH.
PacctaHoBKa M cbop AOHHbLIX MOAyNel

MOMET OCYLLECTBNATLCA KKAK C KPYMHOTOH-
HaXHbIX CYA0B, TaK U C MaJIOMEPHbIX, YTO
0COb6eHHO Ba*KHO Npu paboTax Ha MenKo-
BOAbE U B TPAH3UTHbLIX 30HAX, C Manomep-
HbIX CygoB. Mcnonb3oBaHWe cneunanmsu-
POBaHHbIX ObICTPOXOAHbBIX NOAOK-
pacCcTaHOBLWMKOB (puc.3), ABAAtOWMXCA
TaK)Ke YacTblo TEXHO/IOTUU CEACMNYECKOTO
Komnnekca «Turtle-500», B 3HauYnTeNbHOM
Mepe MoBbllWaeT MNPOU3BOAUTENbHOCTb
paboT. [JoOHHble MOAYNWN PACCTABAAIOTCA Ha
aKBaTOPUKU TUPNAHAOM Ha dane oTpuua-
TENbHOW MNaBY4YeCTU UAU C CUTHANbHbIMU
nonnaBkamu. Takxke moaynn moryt ObiTb
BblHECEHbl Ha 6eperoBylo JIMHUIO N yCTa-
HOB/IEHbI B MPUNBHO-OTIMBHOM 30HE UAU
Ha cywe. lMpumeHeHne b6eckabenbHow
TexHonorum obecneuynmBaeT BbICOKYIO
TEXHONOMMYHOCTb U MTMOKOCTb NPU BbIMNOA-
HeHWUW NoneBbIX Pabor.

A Puc. 3. MocmaHosKa 00HHbIX MoOyneli
¢ MomopHoU n00Ku

Anpobauua TeXHONOrMKU MHOFOKOMMO-
HEeHTHOi JAOHHOWU ceiicmopasBefKU Ha
ocHoBe moaynei «Turtle-500».

B 2014 roay 6bi10 ycnewHo 3aBepLeHo
BbinonHeHne 000 «Celicmo-lWenbvd»
MOPCKMX CelicMopasBefoYHbIx pabot 2D-
4C/3C no reoNIorMYeckomy U3yYeHuo Heap
Ha akBaTopuu [eyopcKoro mopsa ¢ npume-
HEHMEM UCKAlUUTEeNbHO Poccuiickux
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Mpu6opbi u cuctembl

nepenoBbIX TEXHONOMMA MOPCKOM AOHHOM
ceiicmopasseaku [2]. PaboTbl BbINOAHSA-
nncb no 3akasy ®ryrn BHUINPU degepans-
HOro areHTCTBa NO HEAPOMO/Ib30BAHMIO NPU
meToguyeckom conposorxkgeHnu MHLU Oryrl
«BHWUWUreocuctem». [aHHbIM MNPOEKT
ABUNCA MNONHOMacWTabHol anpobauuen
POCCUMUCKOM TEXHONOTUMU AOHHOM Cercmo-
pa3BeaKku. B oT3biBax, MOJyYEHHbIX OT
He3aBUCUMbIX peLLeH3eHToB, bblna oTmeye-
Ha YHWMKa/IbHOCTb BbIMOJIHEHHbIX MOMEBbLIX
paboT, KoTopasn 3aKkN4YaNacb B NPUMEHEH-
HOW OTeYyecTBEHHOW WHHOBALMOHHOM
TEXHO/IOTMKU MHOTOKOMMOHEHTHOW AOHHOW
ceMcmopasBegKkM C WMCMNONb30BAHUEM
AaBTOHOMHbIX 4YeTbIPEXKOMMNOHEHTHbIX
AOHHbIX peructpatopoB «Turtle-500»
npoussoactsa 000 «Cericmo-Lenbd».

OCHOBHOW LeNblo AaHHbIX paboT ABnA-
NIOCb HenpepbiBHOE MNpocneXmBaHue
YYACTKOB «Cylla-Mope» C LEeNblo KOppek-
LUK MOPCKUX CTPYKTYPHbIX NOCTPOEHUIN U
YBA3KU UX C CYyXONYTHbIMM NPOdUNAMMU.

B KauyecTBe MCTOYHWUKA CEMCMMYECKOTO
CUrHana B AaHHOM MNpPOEKTe MUCMNo/b30Ba-
INCb NHeBMom3Ny4YaTenm « Manbiw» paspa-
60TKM O0O0 «Mynbe» (r. feneHAKKK), TaK YTO
cTeneHb JIOKaaAn3aumm nonesoro reopmsm-
yeckoro obopyaoBaHWA POCCUNCKOrO
npon3BoAcTBa (MHOFOKOMMOHEHTHbIE
cemcMMYecKme AOHHbIe CTaHLWUK, MHEBMO-
UCTOYHWUKKU, KOMMPECccopbl) cOCTaBuNa
npaktuyeckn 100%, 4to Aenaet AaHHble
pPaboTbl YHMKANbHbIMM B CBETE NpPaKTUYeC-
KM MOMIHOTMO 3aBOEBaHWS LAHHOrMO PbIHKA
3apyb6erKHbIMM KOMNAHUAMM.

PaloH BbINONHEHMA noOneBblXx paboT
(Meyopckana ryba) oTIMYAETCA WCKIOUU-
TE/IbHO C/NIOMKHbIMU BAaTUMETPUYECKMMU U
rmaporeonornyeckumm  ycnosmamu. [Mna-
HoBble Npoduan pacnoniaraancb Ha ryou-
Hax oT 15 meTpoB 40 npeaenbHOro MesKo-
BOAbA U BbIXoAa Ha cywwy (puc.4). naporeo-

NIOTUYECKMI peXMM XapaKTepu3oBasicA
MOLLHbIM BbIHOCOM BOAHbIX MACcC PeKoW
Meyopoli N NPUNUBHO-OTIMBHBIMMU ABNEHU-
Amun. TexHoNnorna JOHHOM CeCMOpPa3BeaKN
npoasuaa ceba UCKAOUNTENbHO XOPOLLO B
HaucnoXHenwmnx ycnosmax. bnaropapsa
TMBKOCTU M YHUBEPCANbHOCTWU, LOHHbIE
moaynu «Turtle-500» 6b1an UCNONBb30BAHbI
KaK Ha MOPCKOM, TaK U Ha CyXOMNyTHOM YacTu
NpPoeKTa, YTO NO3BOAMIO CObpaTb yHUHU-
LUMPOBaHHbIA MHOTOKOMMOHEHTHbIM MaTe-
puan M NpoAEMOHCTPUMPOBATL BbICOKYHO
npou3BoAnTENbHOCTb pabot. OTHocUTEeNb-
HO TAXKenble moaynn obecnevymsann NaoT-
HbIA KOHTAKT C FPYHTOM, NO3BOAAAN adan-
TUPOBATb CUCTEMY PErnCTPaLMnM NPU HaNU-
UMM WMCKYCCTBEHHbIX MOMEX Ha JINHUK
npoduna (3atoHyswwux cygmos). B cuny
KNMMATUYECKUX YCNOBUI M MPUPOAOOXPAH-
HOM MONUTUKN HenpepbiBHbIM cbop oaHO-
POAHOrO0 CencmMmMyeckoro maTtepuana B
TPaAH3UTHbIX 30HAX CTanKmMBaeTca ¢ 6onbLmn-
MW TpyaHoOCTAMKU. B xoge BbINOAHEHUA
AAHHOrO MpoOeKTa yaanocb obecneynTtb
BbIXO4, Ha Cywy C AOHHbIM MHOFOKOMMO-
HeHTHbIM obopyaoBaHMEM A0 yAaneHun B
HECKOJIbKO KUJIOMETPOB U NOAYYUTb Kavec-
TBEHHble MaTepuanbl. Cencmuyeckue

Paiion paGor ¢ (yGunanu or 0 40 3 weTpos.
Paiion paGoT C (yGaHaw O 4 40 B weTpos.

Paiion paGor c yGiavst o7 9 70 15 MeTpos.

A Puc. 4. bBamumempu4ecKaa xapaKkmepucmuka
patioHa pabom
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» Puc. 5. Mpumep obpabomku

celicMuyeckux mamepuasnos
cywa-mope no cmaHoapm-

Hol 0OHOKOMMOHEeHMHol

memoouKe (2u0poghoH,

paspes uzobpaxeH cnesa)
u memodom PZ cymmupo-
80HUA (2uOPOGhOH + 2e0(hOH,
paspes uzobpaxeH crnpasa).
BepmukaneHol cuHel
AuHuell ommeyeHa

bepezosas yepma.

KO3 omv R _ 2w CB

A Puc. 6. lMpumep puHansHoz0 celicmo-
2eo0s102u4ecKoz20 paspesa

MaTepuasbl, NONYYEHHbIE MO POCCUIACKUM
TEXHO/IOTUAM, NO KAaYecTBy He yCTynuau, a
No OTAENbHbIM MO3ULMAM W MpPeB3oWwau
ceicmmyeckme matepuasnbl, MOSYyYeHHble
paHee B [eyopcKoli rybe ¢ UCNob30BaHU-
em 3apybeXKHbIX TEXHONOTUA.
Pezynemamebl 06pabomku rnosesbix
mamepuanos. OTAeNbHO CTOUT OTMETUTb
npeMmyui,ectea MHOTOKOMMOHEHTHOM
pernctpauMmM B TPaH3UTHbIX 30Hax. Ha
puc.6. NoKasaH paspes cyla-mope, nony-

YEHHbIN NO CTaHOAPTHOM OAHOKOMMNOHEH-
THOW MeToauKe n metogom PZ cymmmnposa-
HUA (rmapodoH + reodpoH). OyeBMaHO, 4TO
3a/la4a HenpepbIBHOTO MPOC/eXUBaHUA
YYaCTKOB «cylla-mope» 6blna BbINOSHEHA
TO/IbKO BO BTOpOM cay4ae. [lpumep
bUHANBHOTO CEWCMOreonorM4ecKoro
pa3pesa npeacraBieH Ha puc.6.

O6paboTKa n KOMNJIEKCHAA UHTepnpeTa-
LMA NONYYEHHbIX MaTepuanos obecneunna
MHPOPMATUBHOE NpPOCNEXKMBAHUE Lene-
BbIX FOPU30OHTOB HA 3HAYUTENIbHbIX Ny6U-
HaX, NO3B0/IN/IA YBA3ATb paHee BbINOJHEH-
Hble celicmuyeckune npoduaun, Kak B Mevop-
CKOMI rybe, Tak M Ha NpuieramroLLen cylle,
YTOYHUTb CTPYKTYPHble NOCTPOEHUA W
COBPEMEHHYI0 OUEHKY YIeBOAOPOAHOro
NoTeHLMana u3y4eHHomM naoLwagm.

BbiBOAbI.

TexHonorms MHOFOKOMMOHEHTHOW AOH-
HOW ceiicmopa3BeKM Ha OCHOBE Moay/ei
«Turtle-500» poccuiickoit paspaboTku
3apeKkomeHgoBasa ceba Kak apPeKTUBHbIN
WHCTPYMEHT BbIMOJIHEHUA reosoropasse-
[0YHbIX pPaboT Ha HedTb M ra3 B wenbdpo-
BbIX, ME/IKOBOAHbIX M TPAH3UTHbIX 30HaX,
He ycTynatowuii no 60NbLMHCTBY NapameT-
poB 3anmagHblM aHanoram. [anbHelwee
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pa3BUTUE TEXHOIOTMKU AOHHOMN cemcmopas-
BeAKWN byaeT HanpaB/eHO KaK Ha NoBblLe-
HUEe MNPOU3BOAUTENIBHOCTU, CHUXKEHMUE
cebectoMmocTn nonesbix pPaboT, Tak U Ha
pa3BuTUe 3pPeKTUBHbLIX METOANK 0O6paboT-
KM M MHTepnpeTauMmn noay4yeHHoM nHobop-
MaluKn, B NEepBYHO o4yepesb, MHOrOKOMMNO-
HEHTHbIX CEMCMUYECKMUX MaTePUaNoB.

KonnektMe aBTOpPOB BbipakaeT rnybo-
Kyto 61arogapHoOCTb 3aMeCcTUTeNto AUpeK-
Topa ®ryn BHUTPU, a.r.-m.H. TpuropeHKo
KOpuio HuKkonaesuuy n BegyLiemy HayyHo-
My coTpyaHury ®Iryn rHy, P «BHUUreo-
cuctem», K.T.H. AKKypaTtosy Onery Cepree-
BMYY 33 MOMOLLb M MNOAAEPKKY Ha BCeX
sTanax gaHHoM paboTbl.

MNopapo6bHee 06 aBTOpax

Pocnos
HOpwit BukToposmy

3aMecTUTeNb AMPEKTOPA
no reopusmKke u pasBUTUIO
6usHeca 000
«Cencmo-LUenbd»

MNonoskos
BAauyecnas Bragnmunposuy

Ha4a/IbHUK OTAeNa

CeMCMUYECKMX JaHHbIX
000 «Ceticmo-Lenbd»

06paboTKM 1 MHTepRpeTaLmUm

Nutepartypa

1. H.M. Nasepos, 10.B. Pocnos, /.W.
No6bkosckuii, A.B. Tynynos, M.A. BopoHOB,
O.10. MaHXka. MNepcnekTuBbl A4OHHOW cencmo-
passegkun B Poccuiickot depepauun //
ApKTHUKa: 3K0/10TUA M aKoHOMMKaA. 2011. Ne 4. C.
4-13.

2. Pocnos l0.B., Mepexko A.A., ' KemuyK-
Hukos E.T, MNonoskos B.B.. Nonos A.A. MHoro-
KOMMOHEHTHbIE CENCMOpa3BesoUHble paboThbl
B TPAH3UTHOM 30He MevyopcKoii rybbl ¢ UCNONb-
30BaHMEM MOBUILHOrO KOMMEKca moaynen
Turtle-500 // 6thSaint-Petersburg International
Conference & Exhibition, Saint-Petersburg,
Russia, 7-10 April 2014

BopoHos
Mwuxann ApKagbesuy

[N1aBHbIM UHXKEHep
000 «Celicmo-LLenbd»

JonoTtKasnH
Unbaap HuasbeBny

rnaBHbIA TEXHOMOr
000 «Ceticmo-LUenbd»

ABTOpPbI BblpaxkatoT 6narogapHocTtb O.C.AKKkypaToBy (BHUUTeonHbopmecutem) u t0.H.Mpu-
ropeHKko (BHUIPW) 3a HeoL,eHMMYO NOMOLLb HA BCex 3Tanax pabor.

NMPUBOPbI n CUCTEMbI PA3BEAOYHOM TEODU3NKU 2(48)/2014
06LLepOCCUICKUI eXKEKBAPTaNbHbIN HAYYHO-TEXHUYECKUIA KYPHaAN




	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf
	8.pdf
	9.pdf
	10.pdf
	11.pdf

