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rMAapoakKyCtTn4eCcKoro rnoJimroHa B paVIOHe MbiCa LUYJ'IbLI,a
Ionyuena 03.02.2010, onyoauxosana 01.03.2010

B pabote mnpencraBneHa uH(OpMalMOHHAs CHUCTEMa, BKJIIOYAloOmias B ceOs
MaKeT MPOrpaMM, MO3BOJISIONINIA Ha 3Tarle ONMPECIICHUS] KOOPIHMHAT PACCTAHOBKU
KOMIIOHCHT HpHeMHOi/JI )51 I/I3J'Iy‘-IaIOHIeI\/JI CUCTCM B MHTCPAKTHUBHOM PCKUMC
MoJTy4yaTh 3HAYCHUs TJIyOWH, a TaKKe JIaHHBIC TI0 CKOPOCTH 3BYKa, U3MEPCHHBIC B
3TOM TOYKE B pa3Hble TEpHOAbl BpeMeHH. OCHOBOW CHCTEMBI SBIISIOTCS 0Oas3bl
JaHHBIX TI0 CKOPOCTH 3BYKa, TJIyOMHE W XapakTepe JJOHHBIX OCaJKOB Ha
HCCIIEN0BATEILCKOM T'MAPOAKyCTHYECKOM IIOJIMIOHE B panioHe Mbica [llymnbna,
nonydeHueie B 2001-2009 rr. Bo3mokHOCTH MHGOPMAIIMOHHOW  CHUCTEMBI
MO3BOJISIIOT Ui BBHIOPAHHBIX TpacC BBIIOJIHUTH TEOPETHYECKHH  pacder
pacnpocTpaHeHHs 3BYKa B JIy9€BOM MPHOIMKCHUH.

KimroueBble ciioBa: akycTudeckas Tomorpadus, ToMmorpa@uyecKkue CXEMBI,
nH(pOpMalMOHHAsI cucTeMa, 0a3a JTaHHBIX.

BBEJIEHUE

Mertoabl akycTH4ecKOi ToMorpadui OKEaHHYeCKOl Cpebl MOTYUYHIN B HACTOSIIEE BpeMs
IIMPOKOE PACPOCTPAHEHHE MPH PEILICHUH aKTyaJbHBIX 3a/1a4 MPOrHO3UPOBAHMS IT100aTbHBIX
U3MEHEHHs KIMMara, MPUPOJHBIX KaTacTpod, OLEHKH MHIPAlUil  MPOMBICIOBBIX
Oouosnornyeckux  o0bEeKTOB. I[IpuMeHeHne ToMoOrpapuueckux METOJOB  IO3BOJIHIIO
peanu3oBaTh HM3BECTHBIE MEXKIYHApOIHBIE M POCCUHCKHE HAy4YHBIE NPOEKTHI. CO3JaHUE
I'moGanbHO cucTeMbl HAOMIOACHUS 32 OKEAHOM, MPOTrpamMMa aKyCTHYECKOW TEPMOMETPHH
okeana (ATOC). ITo3Bosisi NPOBECTH PEKOHCTPYKLHUIO THAPO(YUINIESCKON CTPYKTYPBI TOJIIA
OKeaHa, ToMmorpapuueckue MeToabl 3(PPEKTHUBHO MPHUMEHSIOTCS TPH HCCIEAOBAHHIX
Pa3IMYHBIX OKEAHOJIOIMYECKHX MPOIECCOB, NMPH MPOBEJCHUN WH)XEHEPHBIX padOT MO BOJOH,
a TaKXke MpPHU TOUCKE MPHUPOJIHBIX HCKOMAEMBIX, OOHApPY>KEHUH IMOJBOJIHBIX OOBEKTOB.
CoBpeMeHHbIE WH(POPMALMOHHBIE TEXHOJOTHH, IPENOCTABISIONIUE CPEeICTBAa 00pabOTKU
OoNbIIMX OOBEMOB CHUCTEMAaTU3UPOBAHHOM HH(QOpMAIUK, AETaloT aKTyalbHOH 3aaady
CO3JaHMsl  CIEHUATU3UPOBAHHONH  MH(POPMAIMOHHOW  CHUCTEMBI Ui  MPUKIAJHBIX
THJIPOAKyCTUUYECKUX UCCIIEJOBAHUI.

[Toctpoernne ToMoOrpauyecKMx CXeM B OKEAHOJIOTMYECKHUX MCCIEOBAHUSAX SBISCTCS
TEXHUYECKU CIIOKHOM 3ajaueit, TpeOyromeil OONbIINX MaTepUAIbHBIX U BPEMEHHBIX 3aTparT.
[TosToMy Ha 3Tare MOArOTOBKU K SKCIEPUMEHTAM HY>KHO UMETh MPEIBAPUTEIIbHBIC OLICHKU

3aKOHOMEPHOCTEH (OPMHPOBAHUS AKYCTHUECKUX TOJEH B MpeArnosaraéMbix paifoHax padoT.
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Takue OLEHKH IMO3BOJISIIOT ONTHMAIBHO MOI00paTh MapaMeTpbl T€OMETPUH SKCIICPUMEHTA!
BBIOOp TIYOMH M MECTOITOJIOXKCHHUS MCTOYHHKOB M NPUEMHHKOB 3BYKa, 3aJaTh MapaMeTpPhI
PETUCTpalliMl  CUTHAJIOB, OMNPEIEIUTh HEOOXOIWMBIE METOIbl O00padOTKH NPHHITOU
aKyCTHYeCKOH WHpopMamuu. DKCIePUMEHTAIbHBIC WCCIICOBAHUS 110 HCCIICIOBAHHIO
menb()OBOM  30HBI OKeaHa METOJaMH  aKyCTHYEeCKOW ToMorpadud Ha  aKyCTHKO-
rugpodusndeckom monmrone TOU JIBO PAH [1], mpoBoaumsie B 2001-2009 rr., mokasau
11eJIECO00Pa3HOCTh Pa3pabOTKH MW HEOOXOAMMOCTHh CO3JaHUs WH(POPMAIIMOHHON CHCTEMBI,
peanu3oBaHHO# makeToM mporpamm «MAKET» [2].

1. CTPYKTYPA HHO®OPMAIIMOHHON CUCTEMBI «MAKET>

Cucrema mpenHa3HayeHa Ui MOJATOTOBKM SKCIIEPUMEHTOB MO MCCIENOBAHUIO BIMSIHUSA
THAPOQU3NIECKUX W TeOMOPQOJOTHUECKUX  XapaKTEPUCTUK Cpenbl HAa  CBOMCTBA
AKyCTUYECKHX CHUTHAJIOB METOJOM JUCTAaHLIHMOHHOTO 30HIMPOBAHUSA OKEaHa C IPUEMOM
CHUTHAJIOB ToJieM paauoruapoakycruueckux Oyes (PI'B) u masepubiM aedopmomeTpoM Ha
aKyCTHKO-ruApogu3ndeckoM nosurone meic llynbua.

Ha navanpHOM dTame pa3pa®oTku makera npukianaHeix nporpamm (ITIIIT) «MAKET»
Obl1a MpOBE/IEHA CUCTEMATHU3allisl UMEIOIIMXCS JAaHHBIX, MOJYyUYEHHBIX B AKCIEPUMEHTax B
2001-2009 rr. beutn copMupoBaHBl CTPYKTYpHpPOBaHHBIE HAOOpHI JaHHBIX B (opmarax,
yIOOHBIX 7151 POPMHUPOBAHUS TaOIHIl PEISIIMOHHON 0a3bl NaHHBIX. Takue HaOOPHI JaHHBIX,
MOKHO COXpaHSTh, KOMMPOBaTh, MU3MEHATh M MCIIOJIB30BAaTh JUIsl MOCTPOEHUS PA3IUYHBIX
MOJIeJIe B YUCIIEHHBIX HKCIIEPUMEHTAX.

3apaueit IIIIII «MAKET» sBnsercss mnpeaBapuTeNbHOE OINpEAEICHUE KOOpAWHAT
PacCTaHOBKM KOMIIOHEHT INPUEMHOM M H3JIy4darolled CUCTEM B HMHTEPAKTUBHOM PEXKHUME,
MOCTPOCHHUE KapThI-CXEMBbI 3KCIIEPUMEHTA C YKa3aHHBIMHU 3HAYCHUSMU TIIyOUH IO Tpaccam, a
TaKKe BBIOOpKA JAHHBIX MO CKOPOCTH 3BYKa, M3MEPEHHBIX B BBIOPAHHBIX TOYKAaX B pa3HbIC
NEPUOABI BPEMEHH.

OcHoBoI makera sBnsieTcs 0aza 3HAHWM, B KOTOPOH aKyCTUKO-TUAPO(U3MUYECKUI OaHK
JAHHBIX, coJepKalluii MH(POPMAIMIO TIO CKOPOCTH 3BYKa, INIyOMHE M XapakTepe JOHHBIX
0CaJIKOB Ha HCCJIEN0BATEIbCKOM THMAPOAKYyCTHUYECKOM IOJUTOHE B pailoHe Mbica Ilyinbna,
SIBJIIETCS LIEHTPaJIbHBIM MOMEHTOM.

Pa3pabarpiBaemast 6a3a 3HaAHUI TOJDKHA OTBEYATh OOIIUM TPEOOBAHHMSIM:

—MHHUMaJbHas 3aBUCUMOCTD OT aImaparypsl;

—IIPOCTOTA U JIETKOCTh MIEPEHACTPOIIKM Ha HOBBIE alllapaTHbBIE CPE/CTBA,
—BO3MO>KHOCTb JIOTIOJIHEHUSI TIPH PacIIMpEeHUH 00JacTH UCCIeI0BaHNUS;
— IOCTYTIHBIA M UHTYUTUBHO-TIOHATHBIN HHTEP(EHC ¢ MOTB30BATEIIEM.

Kpome Toro, oHa 0JKHa COOTBETCTBOBATH U CIELU(PHUECKUM TPeOOBAHUSAM, CBSI3aHHBIM
C OCOOCHHOCTSMHU aKyCTUKO-THAPO(YU3NIECKHUX JaHHBIX U PUMEHIEMOH anmapaTypou.

@OyHKIMOHAIBHO 0a3y 3HaHUI MOXKHO pa3leiuTh Ha TPH YacTH:

— 010K BBOJIa MH(OPMAITUH,
—0aHK JaHHBIX,

—0JIOK aHaAJIU3a JaHHBIX.

0. C. N'pomawesa, K. B.baunHckum

WNHdopMaunoHHasa cucteMa A9 UCCNefoBaTenbCKOro rmapoakyCTMYecKoro nosiuroHa B pavioHe Mbica
Lynbua
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Bce wactu He3aBUCHMBI JIpyr OT JApyra W OOBEAWMHEHBI €IUHON CTPYKTYpOHl U (opmoii
xpanenus: uadopmanuu. Ha ypoBHe nonb3oBarens nH(opMaius A0CTYIHA B BUAE aKyCTHKO-
rUAPOPU3NUYECKUX MAapaMETPOB. OCPEIHEHHBIE MO KAXIOMY M3MEPEHHUIO MPO(UIN CKOPOCTH
3ByKa, HAOOpHI 3TAJOHHBIX H3Iy4YaeMbIX CHUTHAJIOB, aMIUIUTYyJa, WHTEHCHUBHOCTh U (a3za
NPUHATBIX CUTHAJOB, WX CHEKTPbI, KOPPEISAIHOHHBIE U Apyrue (pyHKUHUU CTaTUCTHUECKON
00paboTKHU JaHHBIX.

brok BBoma oOecrmeunBaeT BBOJ, COPTUPOBKY, TWIPEABAPUTEIBHYIO OOpabOTKy W
HAKOIUICHHE MOCTYMAIoIIeH HHPOPMAIMK KaK B PEXKHUME PEabHOTO BPEMEHHU (TeMIlepaTypa,
aKyCTUYECKOE MaBJICHUE, CKOPOCTh TEYEHHS), TaK M IO MEpPe IMOCTYIUICHHS B BHIC YKE
3anmucaHHbIX (ailyioB (CONICHOCTh, MAaBJCHUE, BOJHEHHWE M JPYrHe Mapamerphl), YTO
OTIPEIETIIETCSl TEXHUYECKUM OCHAIIIEHUEM KOHKPETHBIX dKCIIepuMeHTOB. HemocpeacTBeHHbIM
BBOJI aKyCTHUECKMX JaHHBIX B KOMIIBIOTEP OCYIIECTBISIETCS UYepe3 aHaJIoro-IuQpoBOH
npeobpazoBatenib  (ALIIT). IlpeaBaputensHas 00paboTKa TOCTyMaromed HHbOpMAIHN
cokpam@aer o0beM (HU3MYECKH HAKalUTMBACMbIX JaHHBIX U IO3BOJISICT TPOBOJUTH
MHOTOCYTOYHBIE ~ JKCIEPUMEHTHI. [[s1  JOCTOBEpHON  HWHTEpPHpETAllMH  PE3yIbTaTOB
WCCJICIOBAaHUM HEOOXOAMMO YYHUTHIBATh TIOTOAHBIC YCJIOBUS U COCTOSSHUE BOJHOM
MOBEPXHOCTH (ITH MapaMeTphbl BBOAITCS B 0a3y TaHHBIX MTOCIC OKOHYAHHS SKCIICPUMEHTA).

baHk 1aHHBIX BKIIIOYAET B CBOM COCTAB:

—  0a3zy aKyCTHKO-THAPOMU3NUCCKHUX JaHHBIX (PE3yIbTaThl THAPOAKY CTHUCCKUX

U3MEPCHHUN);

—  JITaHHBIC THIPOJOTUICCKUX ITPOMEPOB, pelibeda qHa U CTPYKTYPHI TIOHHBIX OCAIKOB,;

—  CHCTEeMYy yIpaBiieHus 0a30i JaHHBIX IS LICHTPATU30BAHHOTO YIIPaBJICHUS JaHHBIMH,

XpaHUMBIMH B 06a3e U JOCTyIa K HUM;

—  makeThl npuKIaaHbIX mporpamm (ITII1) mis peructparmu, 00paboTKH,

CUCTEMATH3AINH U XpaHESHUS HHPOPMAITHH.

bnok anammM3a [aHHBIX BKIIOYAaeT (YHKIMH WCCIEAOBAaHUS TIPEJAMETHONH 00IacTH,
KOPPEKTUPOBKU U BU3yaIHM3alliu JaHHBIX. KOppeKTUpOBKA NaHHBIX, OCYIIECTBIIsIEMasi KaK B

ABTOMATHYCCKOM, TaK U B PYYHOM PCKUMaAX, MMO3BOJIACT YCTPAHATD cOOMHbBIE 3HAUECHUS.

2. BA3A JJAHHBIX 3XOJIOTHBIX TPOMEPOB HA AKYCTUKO-

I'MAPO®U3INYECKOM ITOJIUT'OHE «MbIC IIYJIBLIA»

[lpy 1UIaHMPOBAHMM HKCIEPHMEHTA IO HCCIICJOBAHUIO MICTb()OBOM 30HBI OKeaHa
METOJIaMH aKyCTHYECKOW TOMOTrpaduu OOJIBIIOE 3HAYCHUE UMEET alpUOpHas HHPOPMAIHS O
palioHe TpoBelneHUs HATypHBIX pabor. Ilo maHHBIM W3MepeHuii, momydeHHbix B 2001-
2009 rr., cozmana 6a3a JaHHBIX 1O TPOQIIIIO IHA, PACIPEICIICHHUIO CKOPOCTH 3BYKa II0
riyOrHe, XapakTepe JOHHBIX 0CAJIKOB Ha UCCIICI0BATEILCKOM THAPOAKYCTHYECKOM MOJIUTOHE
B paiione mbica Illymena [3]. C a3Toi 1enbl0 MPH NPOBEACHHHM SKCICPUMEHTOB II0
UCCJICIOBAaHUIO KaHala pacHpOCTPAaHCHUS 3ByKa OBUTM OPraHW30BaHbl M  IMPOBEICHBI
9XOJIOTHBIC TPOMEpPhl HHTEPECYIOIIEro paiiona wuccienoBanus (puc.l). Ilo u3mepeHusm
2005-2009 rr. co3nana 6a3a TaHHBIX IO TITyOWHE ¢ yUYETOM XapaKTEPHCTUK JOHHBIX OCAIKOB.

0. C. N'pomawesa, K. B.baunHckum

WNHdopMaunoHHasa cucteMa A9 UCCNefoBaTenbCKOro rmapoakyCTMYecKoro nosiuroHa B pavioHe Mbica
Lynbua
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Puc. 1. Kapra paiiona mpoBeIeHHsI SKCIIEPUMEHTOB. JIMHUSIMU TIOKa3aHbl MaPIIPYy ThI
9XOJIOTHBIX IIPOMEPOB

Hns mposenenuss mamepenuit Ha HUC «Mmmynbe» ObIT yCTAaHOBJIEH JIBYXYaCTOTHBIN
9xo0soT ¢ vactotamu m3aydeHuss 50 kI'm m 200 kI'm u cucrempl 1MdpoBOil perucTpanuu
9XOCHUTHAJIOB Ha 0a3e MepCOHAIBHOTO KOMIThIOTEpa U BCTPOCHHOW 3BYKOBOW KapThl. Takxke
OJIHOBPEMEHHO MPOBOJMIACH 3alKMCh KoOpAuHAT 1o AaHHbIM GPS nmns ocymiecTBieHUs
MapIIPyTHOTO MPOMEpa C perucTparueil ryOruHbl MOPS U1 MECTOMOJIOKEHUS CyIHA. DXOJIOT
paboTan B pekrMe MOJHOM MOIIHOCTH, MPHU 3TOM H3Iy4YalHCh aKyCTHYECKHE HUMITYJIbCHI C
gactotamu 3anoigHeHus 50 k' m 200 k['n. OumdpoBaHHBIE 3XOCUTHANBI 3aMMHCHIBAINCH B
daiael JaHHBIX HA JKECTKUW JUCK KommbioTepa. [laHHble 00palaThIBAIMCh C TOMOIIBIO
nporpaMMbl  Sonic Exo [4], mpumep pesynbrata 00pabOTKM mpuBeaeH Ha puc. 2. Ilo
MOJTyYEHHBIM JaHHBIM 9XOJIOTHBIX IPOMEPOB, OBLT BOCCTaHOBJICH penibed nHa (puc. 3).

Fle Paam Fat |- Sl Sgak Saye Jear New Procestng Ead

Puc. 2.

[Tpumep 0OpabOTaHHBIX 3XOJIOTHBIX
MIPOMEPOB

0. C. N'pomawesa, K. B.baunHckum

WNHdopMaunoHHasa cucteMa A9 UCCNefoBaTenbCKOro rmapoakyCTMYecKoro nosiuroHa B pavioHe Mbica
Lynbua
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Puc. 3. BoccranoBieHHbIi mpoduisb 1Ha B paiioHe sxcnepuMeHToB (3D u 2D u3obpakeHws)

3. BA3A JJAHHBIX I1O [TPOO®UJIFO CKOPOCTHU 3BYKA

B 2009 roay undopmanmonnas cucrema « MAKET» Obuta gomonHneHa 6a3oil JaHHBIX IO

npoduito ckopocTH 3ByKa no uzmepenusm 2003-2009 rr.

Hcnonb3oBanue BI[ Aa€T BO3MOKHOCTb aHAJIM3UPOBATH TUAPOJIOTHUCCKYTO O6CTaHOBKy B

paﬁOHe HSMCPGHHﬁ, ABTOMATHU3UPOBATh U YCKOPUTH IIPOLCCC IMIIAaHUPOBAHUA DKCIICPUMCHTA

10 UCCJICAJOBAHUIO HIGHB(I)OBOﬁ 30HbI OK€aHa MECTOAaMH aKYCTquCKOﬁ TOMOI‘pa(I)I/II/I.

O6pa60TI<a JAaHHBIX U UX BU3YAJIH3alUA obecneynBaeTcs CpeacTBaMu CCPBEPHOTO s3bIKa

nporpammupoBanus PHP u MySQL. Uurtepdeiic BJl, puc. 4, pazpabaTeiBajics ¢ TOMOIIBIO

runeprexkcroBoil pasmerkn HTML. JlanHas 6a3a MokeT pa3MeniaThcsi Kak Ha KOMITBIOTEpE

MMOJIB30BaTCIIs C TIOMOIIBIO TAKUX NPOTpAMM KakK ApaChe, TaK U Ha CCPBECPHOM O60py,HOBaHI/II/I

AJI paCIUPCHHOT'0 JOCTYIIA MOJIL30BaTeJIeH 10 JIOKAILHOM CEeTH B I/IHTepHeT.

Basa gaHHbIX npoduiieii ckopocT 3ByKa

BBOJI IAHHBIX

BBEIBOJ JAHHEIX |

[Koop MHATEI TOIRH

[Mipora

‘I[ ONTOTA:

Jdara

Con

[Mecom

‘HEHE

T aHHEIe

[pauc

Hatttu daitn |

‘Cbaﬁn =t

Haiity daitn |

JZluEame B Basy JaHHex |

ebifpate daitn |

510 1520 1530

Buibop pasmrx

Brifpars nefictene:

_ Busectu rpaduueckse oxHo
Oreprrte hain THT

Hatity dain 6nixaiiigd ¥ ToUKE ¢ KOOPIHHATAME
mmpoTa:

monroTa;

Puc. 4. Unarepdeiic CYB]] nmpoduneit ckopocTu 3Byka

0. C. N'pomawesa, K. B.baunHckum
WNHdopMaunoHHasa cucteMa A9 UCCNefoBaTenbCKOro rmapoakyCTMYecKoro nosiuroHa B pavioHe Mbica

Lynbua
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ITpu npoekTupoBanuu BJl cobmromancs MPHUHIUI HETOCTHOCTH (T.€. MPH HM3MEHECHHH
JIAHHBIX B OJIHOM MECTE H3MCHSIOTCS COOTBETCTBYIOIIUE JaHHBIC B apyrom mecte BJI) u
HENPOTUBOPEUNBOCTU JaHHBIX. [IpennochuIkoil 1 coOM0eHNs TUX MPUHIIUIIOB SIBISETCS
MUHMMH3AIU U30bITOUHOCTH JaHHBIX. Co3manue BJI, e€ mopmepxkka u obOecriedueHHe
J0CTyTa MoJb30BaTeNlel K Hell OCyIIeCTBIseTCs PY MOMOILIM CUCTEMbI yIpaBieHUs 6azaMu
nauueix (CYB/).

4. TIPOTPAMMA BBIBOPA KOOPJIUHAT KOMIIOHEHT U3MEPUTEJIbHOU
CUCTEMBI TEKCT BTOPOI'O PA3IEJIA.

ITpu mpoBeaeHNU UCCIEI0BaHUNA BIUSHUS TUAPOYU3NYECKUX U T€OMOP(POIOrHYECKIX
XapakTepUCTUK pailoHa Ha B3aUMHO KOPPESLMOHHbIE U CIEKTpaJbHblE CBONCTBA
aKyCTUYECKUX CHUTHAJIOB B IIeIb(POBON 30He SMOHCKOrO MOps € TOMOLIBIO MOJIA
Opeidyomux paguoruIpoaKycTu4eckux OyeB HeoOXOAMMO 3apaHee ONpEAeIUTh CXEMY
pPacCTaHOBKM KOMIIOHEHT CHCTE€Mbl, HPOBECTH BBIOOp TIIyOMH U  MECTOIOJOXKEHHS
UCTOYHUKOB M NMPUEMHHUKOB 3BYKa, 3a/1aTh NapaMeTpbl PErUCTPALlMM CUT'HAJIOB, OMPEAEIUTH
HEoOXOUMbIe METO/Ibl 00pabOTKH MPUHATON aKycTHdeckod mHpopmauuu. B cBs3u ¢ aTuM
BO3HHMKJIa HEOOXOJMMOCTh Pa3pabOTKU IMakeTa Mporpamm, MO3BOJISIONIETO MPOEKTUPOBAThH
HOBblEe TOMOrpaMuecKue CXeMbl METOAaMU KOMIIBIOTEPHOTO MozenupoBaHus. Ha puc. 5
npejcTaBieH nHTepdeiic mporpamMmbl, peanu3yomeil npoueaypy BbIOOpa U OLEHKH Tpacc.
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[IpuMeHeHre Takoro MakeTa MporpaMM Ha dTare IUIAHUPOBAHMS CXEMbl PACCTAHOBKU
KOMIIOHCHT TPHEMHOW W W3JIyYamIleil CHCTEM B WHTEPAKTHBHOM pEXHME JacT
BO3MOXHOCTb:

—  BBIOpaTh HA KapTe MOJMIOHA MPEANOIaraeMoe MECTOTIONIOKEHNUE MOIYJICH CHCTEMBI,
—  TIOJIyYWTh 3HAUCHHSI TIyOWH 110 33/IaHHBIM KOOPINHATAM,
—  NpOaHAIM3HUPOBATh JaHHBIE TIO CKOPOCTH 3BYKA, M3MEPEHHBIC B ATOW TOYKE B pa3HbIC

NIepUOJIbI BPEMEHH,

—  BBINIOJHHUTH MOJEIBHBIA pacueT paclpoCTpaHEHHs 3BYyKa B JYYCBOM MPHOIMKECHHH

MpU BEIOPAHHOM pacCTaHOBKE C YUETOM TeoMOpP(OIOTHUECKIX 0COOCHHOCTEH JHA.

0. C. N'pomawesa, K. B.baunHckum

WNHdopMaunoHHasa cucteMa A9 UCCNefoBaTenbCKOro rmapoakyCTMYecKoro nosiuroHa B pavioHe Mbica
Lynbua
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[Tporpamma wucnons3yer 0a3y JAaHHBIX TIIyOMH palioHa, MOJIYYEHHBIX C IOMOILBIO
9XOJIOTHOTO NMPOMEPA MOJIUTOHA IO TPACCAM.

Bbi0op TOYKM NPOU3BOAUTCS B HHTEPAKTUBHOM PEXHUME C IOMOIIBIO TpapuuecKoro
Kypcopa, NOSIBJIAIONIErocs Ha Kapre MakeTa. [To xenaHuio mosnb3oBaTens A J1000H TOUKH
OynyT BeIOpaHBI TTPOQMIH CKOPOCTH 3BYKa IO TIyOWHE, 3aMEpEHHBIE paHee B OJIMKaNUIINX
TOYKaX B TOT K€ IIEPUO]] BPEMEHH.

B otnensHoe rpaguyeckoe OKHO, IpUMEp KOTOPOrO HPUBEIEH HA PHUC. 6, BBIBOIUTCS
npoQuib J1HAa, TPU 3TOM M3 MOSBIAIOUIETOCS KOHTEKCTHOIO MEHIO HEOOXOIMMO BHIOpaTh
MeTol uHTepnoysiuu (NMuHeWHbH, nonmuHoMuanbHblii, MHK). B nmampHeiimnem, mnpu
HAKOIJICHUH JIaHHBIX, PO MK JHA OyayT 00Jiee TOUHBIMH.

Pa3zpaboranHoe mporpaMMHOe oOecreueHHe WHTETPUPOBAHO B MPOTPAMMHBIN KOMIUIEKC
JUIst 00pabOTKU SKCIIEPUMEHTAIIBHBIX JAHHBIX.

il

Fle Edb WView Insert Tools Deskiop Window Help 3y
0

Depth, m

Faint T1 Fomt T2
lat M 42 gr 24.67 min Lt 42 gr 33.76 min
lon E 131 qr&.4% min lor E 131 gr 10.28 min

Puc. 6. ITpumep rpaduveckoro okHa, oToOpakaromero npoduis 1Ha
10 BEIOpAHHOI Tpacce
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3AKIIIOYEHUE

JUis TOATOTOBKM SKCIIEPUMEHTOB Ha MOPCKOM aKyCTHKO-THIPO(MU3NYECKOM IOJIUTOHE
«Mpic ymera» ObuT pa3paboTaH MaKeT MPOTpaMM, IMO3BOJSIONIMKA TpPHU BhIOOpE OO0
Tpackl B TMpeAeNiaX TMOJUIoOHa pPacCYUTaTh TIYOHMHBI C TOMOIIBI0 HMHTEPIOISIIIHOHHBIX
MeTonoB. [IpyMeHeHHe Takoro makeTa NporpaMM Ha JTarne IUIAHUPOBAHUS CXEMBI
paccTaHOBKHM KOMIIOHEHT MPUEMHOM M M3IIyYarollel CHCTeM B HMHTEPAKTUBHOM PEXHUME JaeT
BO3MOXHOCTD:

—  BbIOpaTh Ha KapTe MOJUTrOHA MPEANOIaraeMoe MEeCTOMONI0KEHHE MOAYJIeH CUCTEMBI;
—  TIOJIy4uTh 3HAYCHHS INIyOWH 110 3a/laHHBIM KOOPIMHATAM H Tpacce.

[Tomyuennas uapOpManus, a TaK)Ke JaHHBIC IO MPOMHUII0 CKOPOCTH 3BYKa, MOXKET OBITH
UCTIOJIb30BaHa JJIsl MOJIENIBHOTO pacyeTa paclpoCTpaHEHUs 3BYKa B JIyUYEBOM MPHUOIMKEHUN
IpU BEIOPAHHOM PacCTAHOBKE C YYETOM IeOMOP(OIOTHISCKIX 0COOCHHOCTEH Ha [5].

baza 3HaHMii co3maercs ¢ MOMOIIBI0 COBPEMEHHBIX CpEeACTB mporpammupoBanus PHP u
MySQL. Ilporpamma BBOJa W HAKOIUICHHS AaKyCTHYECKOW HWHQOpManuu obOecrieuyuBaeT
HE3aBUCHMOE TIOCTYIUIEHHE MaHHBIX OT HW3MEPHUTENbHON CHCTEMBI B PEAllbHOM pEXKUME
BpPEMEHH, HX JCKOJUPOBAHME, BHU3YyaJHM3alMIO MOJYYCHHBIX AaHHBIX. I[Iporpamma ummeer
yAOOHBIN IS MONIb30BaTessi UHTepdeiic, MO3BONAIOMINN Mepe]] HadaloM paboThl U3MEHSTh
OCHOBHBIE TIapaMeTpsl 00pa0OTKM M BH3yaidM3alMd. MHHHMAaNbHAs 3aBUCUMOCTH OT
anmapatypbl TO3BOJIIET B KpaTyallllie CpOKHM aJanTUpOBaTh IPOrpaMMy IOJ HOBbBIE
cucteMbl. IlporpamMMbl BH3yanu3aluu O0ECIIEUMBAIOT MPOCMOTP BCEX MOJIYYCHHBIX
Pe3yJIbTaTOB C MPUBA3KOW K PeaTbHOMY BPEMEHH M BBIBOJ TIpaduueckoil nmHpopmanuu Ha
reyvarTarolee yCTpoucTBo.

B nanpneitiiem nHpopmannonnas cucrema MAKET Oyzaer nomoigHeHa BO3MOXKHOCTBIO
YHCIIEHHOTO MOJIETUPOBAHUSl, OCHOBAHHOTO HAa W3BECTHBIX MAaTEMaTUYECKUX MOJIENIX,
OTMCHIBAIOLINX AKyCTHYECKHE MapaMeTphl MCTOYHMKA W TNPHEMHUKa 3ByKa. B cB3mM co
CIOXHBIMU  (DU3HKO-reorpa@UuecKUMU U THUAPOJIOTO-aKyCTUYECKUMHU  YCIOBUSIMHU
(menbdoBast 30Ha ¥ KIMHOBHIHBIC 00JIaCTH, 30HBI B3aHMOJICHCTBUS BOAHBIX MAacC Pa3IMYHOM
CTPYKTYpBhI) HEOOXOIMMO OyJeT BBECTH MPOBEPKY aJCKBATHOCTH HCIOJIb3YEMbBIX MOJIEIICH,
MOJHOTH HMCXOJHBIX JaHHBIX O TapaMeTpax HCTOYHMKA W TpPUEMHHUKa 3ByKa, KaHama
pacmpocTpaHeHHsT 3ByKa. OTO JacT BO3MOXKHOCTh  OILIGHHUBATh  3aKOHOMEPHOCTH
dbopMupoBaHUs TMOJEH CHTHAIOB M TIOMEX B OKeaHe. B Hacrosiiee BpeMsi aKTHUBHO
MPOBOJATCS MCCIENOBAHUS 110 aKyCTHYECKOH TOMOTpauy TWHAMHKH M CTPYKTYpPHI BOJ Ha
menbe U B TIYyOOKOBOAHBIX paiioHax SmoHckoro Mopsi. 3a CYeT CO3JaHUS HOBBIX
U3MEPUTENIBHBIX CPEJICTB pACIHIMpsIeTCss TeXHUYeckas 0as3a skcnepuMeHToB. I[IpoBenenue
MOJINTOHHBIX MCCJIEIOBAHUNM HAa MOPCKOM AKcreauinonHoi 6a3e «Mpic [llynbia» no3BossieT
oTpaboTaTh METOABl JUIA OCYLIECTBICHHS AaKyCTHYECKOTO MOHUTOPHHIA aKBAaTOPH.
[IpakTnueckass peanu3anus TaKuX METOJIOB OCHOBaHA HA TMPUMEHEHUHM CIOXKHBIX
dbazoMaHUMYIMPOBAHHBIX CUTHAJIOB JJs 30HAMPOBAHHS MOPCKOMl cpensl. MccnemoBaHus
NPOBOJIATCS. HA Tpaccax pas3iIM4YHON MPOTSHKEHHOCTH [6] ¢ CHHXPOHHBIMH H3MEPEHHSIMHU
TUAPOJIOTUYECKUX MapaMeTpoB. B manpHelinem 0a3a TaHHBIX MakKeTa MOJUIOHA JAOMOIHUTCS
JAHHBIMH, TIOJTYYCHHBIMH JMCTAHIMOHHBIMH CIYTHUKOBBIMH METOJAMH. OJTO IO3BOJIUT
3HAYUTENBHO TMOBBICUTH 3()PPEKTUBHOCTh HSKCIEPUMEHTAIBHBIX padOT M CYLIECTBEHHO
pacIupuTh KPYyT pelIaeMbIx 3a1a4.

Pa6oTa BeInosHEeHa Tpu prHAHCOBO# moaaepxke rpanta JIBO PAH (09-3B-07-342).
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