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B crathe mnpuBeneHbl ONUCAaHUE AKYCTUYECKOro MpuOOpa s U3MEpPEHUs
CKOPOCTH TEUEHHUS U PE3YyJIbTaThl M3MEPEHUS ITOW XapaKTEpUCTHKU Cpelbl Ha
paznuuHbIX TayOuHax. M3mepenus mnpoBoaunuch 1o rayouH 30 M B pailoHe
r. [Ipumopcka u no ry6bun 80mM B paifone octpoBa ['ormana. PaGoter
MpoBOAMINCEH B aBrycre - ceHTsiope 2003-2004 rr. M3 nmomyueHHBIX pe3yJsibTaToB
CJIEIy€eT, UTO I0JIE€ CKOPOCTH TE€YECHHs, HAPSALY CO CPEAHMMM COCTaBISAIOMMMU 15—
30 cM/c, IMeeT HU3KOYACTOTHBIN CHEKTP MyJIbcalluii ¢ HIKHEH yacToTol 2 .

BBEJIEHUE

H3mepenne cKOpoCcTH TeUeHHUs BCErja MpeCTaBlIgeT UHTepeC Kak i THAPO(PU3UKHU, TaK
U IPyTUX HAIlPaBICHUNH MOPCKUX U3MEPEHHI, HAaIpUMEp, aKyCTUKU.

B Mopckoil cpelle TOCTOSSHHO CYIIECTBYET JBHXKEHHE BOJHOW Cpelbl Kak B
TOPU30HTAILHOM, TaK M BEPTHUKAJIbHOM HAIpPaBJICHUSAX. OTH JBWKEHUS OOYyCIIaBIUBAIOT
CTPYKTYpy HOJell CKalspHbIX MapameTrpoB. [lo3TOMy i BBISBJICHHS CBSI3M STUX THUIIOB
noJiel MpeACTaBIseT MHTEPEC OJAHOBPEMEHHOE H3MEPEHHE KaK CKOPOCTH TEYEeHHs, TaK U
KaKoro-iu0o CKaJsipHOTO TOJIsI, HAalpUMep, CKOPOCTHU 3BYKa.

Bo ®I'VII BHUU®TPU co3maHn u3MEpUTENh CKOPOCTH TEYEHHMS, OCHOBAHHBIM Ha
aKycTHuecKoM mpuHiune. M3mepurenbHas cxema MOCTpoeHa MO AuQdepeHInanbHOMY
METOJly OTNpeeNieHUusI Pa3HOCTH BpeMEH [UIsI HUMIIYJIbCOB, PACIpPOCTPAHSIOUINXCA B
MPOTUBOIMOJIOXKHBIX HANpPAaBIEHUSAX MO M NPOTHB TeueHus. [Ipm 3ToM Kpome u3MepeHus
TE€YEHUsI, TOSABISAETCS BO3MOXHOCTh M3MEPEHHs BEJIMYUHBI CKOPOCTH 3ByKa B 30HE
pacnopocTpaHeHUs! BOJH IMMyTEM BBIYUCIIEHUS CYMMapHOTO BPEMEHH JBUKEHHS aKyCTUYECKUX
UMITYJIbCOB.

[TpuHuMn AeMCTBUS TAKUX aKyCTHUYECKUX CXEM IIUPOKO MPUMEHSETCS B BHJE PA3IUYHBIX
Moaudukanuii. Hanbomee Onum3kasi cxeMa IMOCTPOCHHS aKyCTUYECKOW YacTH H3MEPHUTEIs
ABJsieTCs cxema [ 1] ¢ aHaAJIOTHYHBIM PacoIOKEHUEM aKyCTUYECKUX AaHTEHH.

JlanHast cxema MOCTpoeHHs] MpUOOpa MO3BOJISIET padOTaTh B PEKUME 30HIUPOBAHUS C
MEHBIIMMH UCKAKEHUSIMH €CTECTBEHHOU CTPYKTYPhl THAPOPHUIUUECKOTO MOJIS U UCHOIB3YET
0oJiee COBpEMEHHYI0 KOMITBIOTEPHYIO 00paboTKy moJrydaeMoil HH(POpMaIIUH.
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1. OIIMCAHMUE ITPUBOPA

AKycTudeckas 4acTb M3MEPUTEIbHON CXEMBI IIPUBE/IEHA HA PUCYHKE 1.

Puc. 1. ITpuHIMn NocTpoEeHNS N3MEPUTENBHOM CXEMBI
1 — xoprryc mpubopa; 2 — BBIHOCHBIE KOHCOJIN; 3 — o0OpaTUMBbIC MhE30ITPeoOpa3oBaTeIn
(aHTEHHBI); 4 — OTpaXKaTellb yJIbTPa3ByKOBBIX UMITYJIbCOB; 5 — YTOJ MKy MaJar0lIMMH U
OTpaXeHHBIMH JlydaMu; V¢ — perucTpupyemasi ipubopoM COCTaBIISAIONMIAs CKOPOCTH
teueHus; V1 — uzmepsiemas (ropu3oHTaIbHAas) COCTABIIAIONIAS CKOPOCTH TEUCHUS;
C — cKOpOCTh 3BYKa B CpeJie.

B muiockoctu uepreka mokasaHa oJiHa napa MPUEMHO-U3ITYYAOLMX aHTEHH (3) U mMyTH
JBIDKEHUS] aKyCTMUYECKMX MMITYJIbCOB. B KOHCTpyKIMM mHpubOpa TakMX Map JABE U OHH
pAacIoyio’KeHbl OPTOrOHAIBHO JpYr Ipyry. Takas akycTHueckas cxema IMO3BOJISIET U3MEpPSTh
TOPU30HTAIBHYIO COCTABJISIOILYI0 BEKTOpPA CKOPOCTH TeueHUsl. BepTHkalibHas COCTaBIAIONIAs
CKOpOCTM HE BIUSET Ha TOKa3aHus NpuOopa, Tak Kak e€ BIMSHHUE KOMIEHCHpYETCs Hpu
JIBIDKEHUHM UMITYJIbCOB OT M3JydarTels K OTpaXkaTelro W 3aTeM K NMpuéMHUKy. Takas cxema
TaKXKe yCTOMYMBA K HEOOJIBIIMM OTKJIOHEHHSIM MpUOOpa OT BEPTUKAIBHOTO MOJOXKEHUS, YTO
4yacTo ObIBAaeT NP HATYPHBIX U3MEPEHUSX.

Bremnuit Bux npubopa npecTaBieH Ha pUCyHKe 2.

C. P. CredaHos, B. I. MacnsHbin
M3MepeHne CKOpOCTM TeYeHUs B HEKOTOPbLIX paioHax banTuickoro mops
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Puc. 2. JIByXKOMITIOHEHTHBIN U3MEPUTEIh CKOPOCTH T€UEHUS

KoHcTpykTHBHO TIpMOOp COCTOMT W3 LWIMHAPUYECKOH YacTH, BHYTPH KOTOPOM
pacmojio’)keHa  JJEKTPOHMKA, W BHEIIHUX KOHCOJEH Ha  KOTOPbIX  pa3MEIEHBI
NbE303JIEKTPUUECKHE AHTEHHBI, I10CJIEIOBATEIbHO BBIMOJIHAIOIIME pPOJb H3IydyaTeneld u
NPUEMHUKOB aKyCTUYECKUX UMITYJIbCOB.

K BepxHell WacTu HUUIMHAPUYECKOW YaCTH TEPMETHUYHO KpEnmuTCcs KaOeiabHBIM BBOA. B
Ka4yecTBE DJJICKTPOMEXaHMYECKOW JIMHUM HCHOJb3yercss Kabenb-Tpoc Tuma [TID 4x0.12-1
nnuHor 400 M. B HMKHEH yacTu KopIilyca B LICHTPAJIbHOM €ro YacTh HaXOAMUThCS OTPaKaTeib
aKyCTHMYECKHX BOJIH. Takas cxema B3aMMHOTO pacIOJIOKEHUS MCTOYHUKOB, NMPUEMHUKOB U
OTpaXkaTesl OTJIMYAETCs OT KJIACCHYECKOro BapHaHTa M HMMEET TO INPEUMMYLIECTBO, 4YTO
MO3BOJIAET MPOBOJAUTH 30HIAMPOBAHHME IPU MHUHMMAJIBHOM BO3MYLICHMHM CpPEIbl BHOCHUMBIX
3JIEMEHTaMU KOHCTPYKIMM MpUOOpa B 30HEe U3MepeHHs. B BepxHeil yacTu kopiyca KpensTcs
IUTACTHHBI CTAOMIIM3aTOPa, MPENSATCTBYIOIIME BPALICHHUIO MpUOOpa MPH €ro HOrpy>KEHUH.
Kpome Toro, k kopnycy KpenuTcsi napaloT, 3aMeJISIONIMA CKOPOCTh NOrpy KeHHs Ipudopa
IIpU €ro CBOOOHOM MNAJICHUHU B BOJE.

PaccrosiHue Mexay mapod aHTEHH, W300paKEHHBIX Ha pHUCYHKe 1, sBisercs Oa3oif
M3MEPEHUS U B JAHHOW KOHCTPYKIUH paBHO 100 MM.

C. P. CredaHos, B. I. MacnsHbin
M3MepeHne CKOpOCTM TeYeHUs B HEKOTOPbLIX paioHax banTuickoro mops
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VYrom Mexly HalpaBJIeHUEM JBIKEHHS aKyCTHUECKUX UMITYJILCOB U 06a30i n3mepeHusi( « )
cocraBisger 60°. B mporecce paborbl mpubopa u3mepsitorcsi BpemeHa 1} u 7>, paBHBIC
BpEMEHAM pacCHpOCTPAHEHUS HUMITYJIbCOB IO IyTH: AHTEHHA H3JIyYarolas, OTpa)karTelb,
antenHa npuémHas (7)) u oopatro (7). [1o 3TuM 3HAYCHHUSIM ¥ TEOMETPHUECKUM BEIIMYUHAM
(yron «, 6a3a u3MepeHusi) MOJy4eHbl pacu€THble (OpPMYJbI A KaXKIOM cocTaBisioleit
TOPU30HTANLHOM ckopocTu Teuenus (V1, V,) u ckopoctu 3Byka (C):

V, =200 AT, ,MM/C,
172

AT,

v, =200

,MM/C,
3754

T,+T,

C =200

,MM/C,
1+2

rae AT, =T, —T,; AT,=T,-T,.

WntepBaisl 75, T4 OTHOCATCS KO BTOPOM OPTOrOHAIBHOM 0a3e U3MepeHusl.

B Buny Ttoro, uto mns manbeix ckopoctei (V=1 cwm/c) BenmuuHa AT umeeT 3HaueHHUE
okono 10°c. Dra Bemmumma c TPYAOM TMOAJNAETCS HW3MEPEHUI0 B YCIOBUSAX PpEaIbHO
paboratouiero npubopa. [l MOBBILIEHUS YyBCTBUTENBHOCTU (yBeslndeHus 3HaueHus A7)
OpUMEHEH METOJ| HAaKOIUIEHUs] MHTEpBaja BpeMEeHM (METOJ CUHXpOKoJbla). Bemnunna AT
n3Mepsiercs 3a 2048 HUKIOB NMPOXOXACHUA UMILyJbca OT M3JIydarens K NpuEMHHKY. Toraa
i V=1 cm/c 3TO 3HaUEHHE COCTABIIET OKOJIO 2 MKC. DTa BEJIMUYMHA YK€ JIETKO MOAAETCs
npeoOpa30BaHUI0, KOJUPOBKE M M3MEPEHMIO B MOABOAHOHN uacTu mpubopa. OQHAKO Takoe
HOBBIIIEHNE YYBCTBUTEIBHOCTH NMPUBOJUT K OTPAHUYEHUIO OBICTPOJEHCTBUS IpUOOpA.

Taxk U1 u3MepeHus oAHoi cocrapistomed ckopoctu Tpedyercst 0,5 c. IlomHblid 1K
3aHuMmaer no BpemeHu 1,0 c. Paspemaronias cnocoOHOCTh mpubopa 3aBUCUT OT YaCTOTHI
TakToBOro reneparopa. Ilpu gacrore B 40 MI'y paspematomas crnocoOHOCTb OnpezenseTcs
BenuunHoil 0,25 mm/c. Takum oOpas3oM, ObIcTpojelicTBUE MpUOOpa M €ro paspelraroias
CHOCOOHOCTh MOT'YT BapbHpOBATHCS B IIUPOKUX Ipenenax. Hampumep, nmpu HUXKHEM mopore
uzmepenus 1,0 cM/c mocrosiHHas Bpemenu cocraisieT 0,25 c.

PesynbTarel usmepenus unrepanoB 1, 15, 15, T4 BEIBOAATCSA HA OOPT CyJHA U BBOJSTCS B
[15BM. Ilocne ux o6paboOTKH MO crienUalbHONW IMpOrpaMMe pe3yJsibTaTbl pacuéTOB CKOPOCTH
TEUYEHUS MO KaXJ0M COCTaBIAIOIIEH M CKOPOCTH 3ByKa 3amHchiBalOTCS B (ailn u
OIHOBPEMEHHO BBIBOAATCA Ha OJKpaH MoHuTOpa. lIpoBomurcs Takke pacuer Momyis
TOPU30HTAIIBHOM CKOpOCTH TeueHus. Ha pucyHke 3 npuBenéH TUNWYHBIA BUJ MOTy4acMON
UH(POPMALIMU HA SKPAaHE MOHUTODPA.

C. P. CredaHos, B. I. MacnsHbin
M3MepeHne CKOpOCTM TeYeHUs B HEKOTOPbLIX paioHax banTuickoro mops
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Puc. 3. Pacnionosxenue nHGpopMaIuu Ha SJKpaHe MOHUTOpA

C 51eBOI CTOPOHBI B HIDKHEH YaCTH CTPOUTCS BpPEMEHHOU rpaduK U3MepsIeMbIX BEJIUYHH, a
B IPaBOM BEpXHEH YacTH AKpaHa BBIBOJAATCS YMCIIOBbIE 3HAUECHUS M3MEpseMbIX BelndyuH. Ha
9KpaH BBIBOJSATCS TaKXke U JIpyrrue BCIIOMOTaTelbHbIE U CIIy>)KEOHBIE ITapaMeTphl, CBSI3aHHbIE C
paboToii mpubdopa.

2. T[IPUMEPHI PE3VJIbTATOB U3MEPEHUIA

Ha banruiickom mope B 2003—2004 rr. paboThl TPOBOIUIUCH B aBTyCTE—CEHTIOpE MECsIIIE.
[TpuGop paboTan B IByX peKUMaX:

1. 3oHmupoBaHus,

2. JlmvTenbHOM 3alUCH HA Pa3HbIX TOPU30HTAX.

[TpoBoauMCh M3MEpPEHUs CKOPOCTH TeUYCHHS B paiioHe T. [Ipumopcka npu riryouHax 29 m
u paiione octpoBa b. Trorepc mpu rioybunax ~ 85 M. Hmke Ha pucyHKax mpecTaBlICHBI
HEKOTOPBIE PE3YJIbTATHI.

C. P. CredaHos, B. I. MacnsHbin
M3MepeHne CKOpOCTM TeYeHUs B HEKOTOPbLIX paioHax banTuickoro mops
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Puc. 4. BepTukaiibHblil pazpe3 MOayJIsi CKOPOCTH T€UEHUS y 0. TroTepc

C. P. CredaHos, B. I. MacnsHbin
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BepTukanbHbIN pa3pe3 NO CKOPOCTU 3BYKa U CKOPOCTU TeYeHust V, mmwic
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Puc. 5. BepTukanbHblil pa3pe3 MOAyJIsl CKOPOCTH T€UEHHUS U IPOQUIIsl CKOPOCTHU 3BYKa
B paiioHe T. [Tpumopcka

W3 npencraBineHHbIX JaHHBIX BUIHO, YTO CTPYKTYpa BOAHOU Cpeabl HEOAHOPOIHA.

Bunen xopomio BBIpaXKEHHBIM CIIOM CKadka pa3pe30B MO CKOPOCTH 3BYKa Ha TIIyOMHAX
12-20 m. Ilpodumu TeueHHss HOCSAT CIIOMCTBHIA Xapakrep. B oOmacTtu ckayka IUIOTHOCTH
BEJIMYMHA CPEIHEU CKOPOCTH JOCTUIAaeT MAaKCHUMAJIBHBIX 3HAYEHUN U COCTABIISIET B CPEIHEM

BemmunHy 20 cMm/c. TommuHbl mpociioek aeuT B quamnazone 0.5-3.0 m.

C. P. CredaHos, B. I. MacnsHbin
M3MepeHne CKOpOCTM TeYeHUs B HEKOTOPbLIX paioHax banTuickoro mops
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Ha pucyske 6 npuBeneH mnpumep Tpaduka, MOKa3bIBAIOIIETO H3MEHEHHE CKOPOCTH

TE€YEHUSI U CKOPOCTH 3ByKa BO BPEMEHHU.
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Puc. 6. 3anuch BpeMEHHBIX peanu3anuii
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31ech mpuUBEACHBI CUTHAIBI 0e3 GuiabTpanuu. BuaHO, 4TO M3MEHUYMBOCTH HaOJIOIaeTCs

KaKk B 00JacTH BBICOKMX, TaK W HHM3KHX 4YacToT. JTa 3amuchk caenaHa B 2004 r. Ha

MCJIKOBOAHOM ITOJIMI'OHE.

OO06muit 00BEM BBITIOJIHEHHBIX H3MEpPEHUH cocTaBmi ~ 60 4acos.

C. P. CredaHos, B. I. MacnsHbin
M3MepeHne CKOpOCTM TeYeHUs B HEKOTOPbLIX paioHax banTuickoro mops
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3AKIIIOYEHUE

[TonmyuyeHHbIe pe3ynbTaThl MO3BOJIIET COCTABUTH MPEICTABICHHE O CYTOYHBIX U3MEHEHUSX
HOJIeH CKOPOCTH TEUCHHSI U CKOPOCTH 3BYKa B OCEHHEE-JICTHUI TEPHOJ.

B mnacrosimee Bpemsi mpubop aopaboTaH M Ha HEM YCTAaHOBJIEHBI KOMIIAC, JATYUKH
nojoxeHus u BuOpauuid. lanpHeimas padora ¢ npuOOpOM MO3BOJUT Y4ECTh BIHSHHUE €rO
BJIEMEHTOB KOHCTPYKIMM, TIOJIO)KEHUS B MPOCTPAHCTBE HAa TOYHOCTh MOJY4YaeMbIX
pe3yJIbTaToB.

PaboTa co3naHHOro M3MepUTENss OJHOBPEMEHHO C M3MEPHUTEISIMHU JIPYTUX (PU3UUYECKUX U
aKyCTHYECKHX TIOJICH ITO3BOJIMT OLIEHHUTH BIMSHUE IOl CKOPOCTU TEUCHHMsSI Ha paboTy ITHX
U3MepHTeNnel. A JaHHbIE MO TOJI0 CKOPOCTH 3BYKa, €r0 M3MEHYMBOCTH IO TIIyOWHE U BO
BPEMEHH OKaXXyTCS TOJIE3HBIMH ISl pacy€Ta JaIbHEro MO MOABOAHBIX UCTOYHHKOB IIIyMa
0 pe3yJIbTaTaM U3MEPEHUS UX OJIMHKHETO IOJIS.

JIUTEPATYPA

1. Robbins R. J., Morrison G. K. Acoustic direct reading current meter. Proceedings of the
IEEE, 1981, 506-511. (Conference «Oceans-81»).

C. P. CredaHos, B. I. MacnsHbin
M3MepeHne CKOpOCTM TeYeHUs B HEKOTOPbLIX paioHax banTuickoro mops



