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TITTEHAPHBIE TOKJIABI

BO3MOKHOCTE [[POBECTH CEPHI0 aHANOTHYHBIX ONBITOB B PA3THYHBIX AetbduHapmix. OCHOBHAT Mk
CO3/IaHKd aBTOHOMHOTO KOMILIEKCa — 3T0 cOOp 10Ka3aTenbHOH 0a3hl CHTHATOB KOMMYHHKAIHH TIPH
MCIIONTB30BaHAK Beb-KaMepsl, TeMOHCTPALWH Ha TTOABOTHOM MOHHTOPE PasTHYHBIX BHACO(PAaTMEHTOR
u dororpaduil 3HAKOMEIX 1 HE3HaKOMEIX ocobeil.

C HOMOIIBEO IPOrPaMMHOTO ofeceyeH T GOPMUPYETCs B3aNMOIeHCTBIE Pa3INIHbIX YCTPOHCTR
B peanbHOM MaciiTabe BpeMeHH, IPpOBORUTCS QuibTpanus 1 00paboTka rHAPOAKyCTUHECKOH HHPOP-
Maiuy, CHHTEIHPYIOTCS HeoOX0MuMbIe THAPOAKYCTHIECKHE CUTHATE!, o0pabaTeiRacTes suAcoME(OD-
MaitEs ¥ QOPMUPYIOTCS BUIEOCIOKETH, COOTBETCTBYIONIUE aArOPUTMY HCCIEIOBAHYS.

Ha ocHOBe TPOTpaMMBI TUIAHUPYEMBIX IKCTIEPHMEHTOB TOSBIACTCA BO3MOKHOCTE HCCIGNOBATE:
BECH KIACC CHIHAIOB 3XO0IOKAIMH C TIOMOIIBI0 YIBTPAKOPOTKIX CBEPXIIHPOKOIIOIOCHBIX HMITYIbCOB;
Ha3HA4YCHUEC HaCTOTHO-MOAYIHPOBAHHBIX H HaCTOTHO-MaHMIIYIIHPOBAHHBIX CHIHAIIOB, BO3MOXHOCTH
SKYCTHYCCKON MUMUKDHH ¥ JIMAla30H TaKMX BO3MOKHOCTEH Y PasiuuHBIX BUNOB 3y0arThiX KHTOB;
IHANa30H BUKAPHOTO HAYYEHUS ¢ TIOMOUIBIO BHICO M aKyCTHYECKUX (parMeHTIOB; KOTHUTHBHOE B3a-
UMOJICHCTBYE KOHCTPYKLMN «4CI0BEK-IeIp(UHN»; KOMHUTHBHOS B3aUMOICHCTBAE KOHCTPYKIMY B O
HoM OacceiiHe «menp()HH-IeTB(HE», 3HAKOMSIX JKHBOTHBIX: KOTHHTHBHOE B3aMMOMEHCTBHE KOH-
CTPYKLMM B OJIHOM Gaccelfre «IenbQUH-TeIb(UHE», HE3HAKOMBIX KUBOTHBIX; KOTHUTHBHOE B3anMO-
neficTBIe KOHCTPYKIMK B OJTHOM BOJMbepe «AeTb(QuH-IenbOHH», 3HAKOMBIX KUBOTHEIX; KOTHUTHBHOE
BSaMK\IOAQ;ICTBHC KOHCTPYKUIHY ((;l@ﬁb(pHH-Eleﬂ):(bHH}). YAanCHHBIX KHUBOTHBIX, KOTHUTHBHOC B3aUMO-
HefCTBIE KOHCTPYKIUHE «IETb(pHH-IeTbDUH-TETTIOBEKN.

JItst IpOBeSIEHIsT TAKOTO KPYIHOMACIITAOHOr0 SKCIEPHMEHTa IPaKTHIECKH BCE NPOBEPEHO H
HAKOILICH COOTBETCTBYIOMMIL omslt. CO37aHC MHOTOKAHATRHOE aBTOHOMHOE YCTPOMCTBO perwctpa-
IHH CBEPXHIMPOKOTIONOCHLIX CHTHAIOB B BRICOKOUACTOTHOHM, CPeRHEYaCcTOTHON M HM3KOYACTOTHON
obyacty. Takoe MHOTOKAHAILHOE PA3JICICHIC IO3BOILICT YIyINIMTh COOTHOMEHNE CUIHAI/IOMEXA B
KaXIOM OTHENBHOM A¥arasoHe uactor. Jance HeoOXonuMO (QHILTPOBATH, BHIASILITS HHOOPMALHOH-
Hble MPU3HAKH W HaKaTIWBaTh CHIHAIB KOMMYHHKAIWH B Gase MaHHs. Ha OCHOBaMHM NONYHeHHOIH
OTBETHOW aKyCTHHYECKOH PeaKiny UBOTHOTO Ha KOHKPETHEIH BHIEONOTOK CHHTE3HPYETCs TIPakTHYE-
ekt J0GOH U3 WIBCCTHBIX HaM IHAPOZKYCTHYCCKUK CUPHANOR 3y0aThiX KHTOB! YIBTPAKOPOTKYE HM-
TyIBCHL MM HX IOCIIEIOBATENBHOCTH (TMAKETHI) ¢ HeoBXoMMMOl BpeMs-HMITYIBCHOMN MOAYILIHHEH;
JUTMHEBIS 9ACTOTHO-MOTYIHMPOBAHHbIEC (MAHUITYTHPOBAHHEIE) CUTHANE ¢ HeOGXOMMMON Moy suueit
H3MEHERNS YACTOTEL, COCTABHBIE CHIHATB! — TTAKETH! BRICOKOYACTOTHBIX UMIYIBCOB C PA3HEIMH 3aK0-
HaMH MOJIYIIIHH CKBAKHOCTH; COCTABHEIC CHTHAJBI — IAKETHl BRICOKOYACTOTHEIX MMIYILCOB H Ha-
CTOTHO-MOJYIHPOBAHHBIX [UTMHHBIX MMITYILCOB. B 3aBHCHMOCTH OT BUIE0 ¥ aKYCTHIECKOTO CIOKETOR
HPOrPaMMUPYIOTCS BUASOTOTOKH JTH000H CIOKHOCTH, KOTOPEIS NEpenaroTes Ha pasuudHble PaccTos-
HUA. DKCTICPHMEHTATOp Ha CBOEM KOMILTEKCE OTCIeKHMBACT ABHIATENLHYIO PEaKIMIo KHBOTHOTO Ha
HPEABSBISCMBIC BRICOQPArMEnTsl ¥ aKyCTHUECKHE KOHCTPYKIMH ¥ NPUHUMAeT PEHICHHE O Haih-
Helime# pafore ¢ KUBOTHBIM IPH DCIICHHK Da3NIMYHBIX 32744 OOHapYKCHHA, PAacIIOSHABAHMA TOX-
BOJIHBIX OGBEKTOR ¢ TOMOMNIBIO SXONOKALMH 1 KOMMYHHUKAUMH Ha PAsIAYHbIX HCTAHIHTX.

Brarosiaps UCHOMB30BAHHIO TPOTPAMMHOTO IPOIYKTa PACTIO3HABAHHMS YETOBEICCKON pedn u Gase
JIAHHBIX CHI'HANOB KOMMYHHUKAIKH TIOSBHMNACh BO3MOKHOCTE CO3aBATh aKYCTHUCCKNE KOHCTPYKIHH,
BBHITONEMONHE QYHKIME TOCPEIHMKA MEKIY JeTIOBCKOM U JeabOHHOM, T.¢. ycTpolicTBO ~— BepGamb-
abiil nocpenuuk. Taxun oOpason, costanue BHACOKOH(CPCHINN MOKLY yIAICHHBIME JelbuUuamu
HITH MEXAY ACHB(GUHOM 1 YeHOBEKOM — [ePCIeKTHRA HETANEKOro Syaymero.
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TIEPCIIEKTHUBBI CO3TAHII BUOAKY CTUYECKOI'O KOMILIEKCA TSI KOTHUTUBHBIX
UCCIEIOBAHUM 3YBATBIX KUTOB
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PROSPECTS OF CREATION OF BIOACOUSTICS” COMPLEX FOR COGNITIVE STUDIES OF
TOOTHED WHALES )

M.P.Ivanov', Ph.D., A.A Rodionov?, Dr.Sc., V.E.Stefanov', Ph.D., Y.A . Tolmachev', Dr.Sc.

“Saianetersburg State University, Russia

2P P. Shirshov Institute of Oceanology, RAS, Moscow, Russia

Hecnedosanue xoznumugivlx GyHKyuil Mopekux MICKONUMAIOWUX — 9MO HO6as 06Racmy SHAHUT, KOMOPAs NO380uum
Hauame nOOPoBILYIO pacltiugpos 2106 IXOROKAYUL U KomMynukayuy. Tlonyuenivie danible QOINCHEL NO36OIUMb CO-
30aib MHOZOKGHAIbHbIE CEEPXIULPOKONONOCHBIE CUCNCAb] NPUEMA 6 PASTUHHBIX OUARASONAX YACHON i CUHMEIUPOSAMb
2UOPOGKYCTUNECKUE CuzHaTsl 3yBambix Kumoe. Henontsosanie nodeo0H020 MOHUMOPA NPeOCTIAGCHIS SUOCOUNGIOPMAYLY
JICUBOMHOMY U NOOBOOHO20 SUCCONABIIOOCHUA 30 HCUSOTHBIM 6 COUEMAHUY C CUCTIEMON] AKYCTUNECKO20 HOHUMOPUNZE 1
CURMESA ZUOPOAKYCIUNECKIX CUZHANOE AGACMCA OCHOBOIL CO30aHUA DUOGKYCIUNECKOZ0 KOMAEKCA OTA UCCACO0BAHUR. Gep-
BanbHbIX KOHCIMPYKYUiL.

The study of cognitive functions of marine mammals is a new field of knowledge, which will make possible detailed decoding
of echolocation and communication signals. The data obtained allow creating multi-channel UWB systems with different
Jrequency ranges and synihesizing hydroacoustic signals of toothed whales. The possibility to use underwater monitor for
presenting video information to animals and wunderwater video monitoring of animals in combination with the system of
acoustic monitoring and hydroacoustic signals synthesis allows one to create complex IBAC for the study of verbal construic-
tions.

Hcenenosanue KOMMYHUKAUMOHHOIO HOBEICHHS KATOOODPA3HBIX MMEET GOIBUIVIO HCTOPUIO.
Hagamno nccnenopanuit akycTHky fenbQuHOB GBUIO TOXOKCEHO ewe B 1961 roay [1], oxHako BIoTs
JI0 HACTOSILIETO BPEMEHH OCHOBHEIE BOTIPOCH TaK M OCTANMCH HEPEMICHHBIMA. HecMOTps Ha odeRH-
HYIO BOKaIM32IHIO KUBOTHBIX, UCTONB3YIOMIMX dKYCTHKY KAK OCHOBHON KaHAl Ui MONYYeHUs UH-
(opmarmy o cpese 06HTAHMS, 1IOMCKA IMIUH, OPHEHTALMN U OIeHus MexKTy cooit [2], 1o cux op
HE CYIECTBYET OAHO3HAMHOH MHTEPTPETAIMH KOMMYHHKAIMOHHEIX CHIHAIOB H COOTBETCTBYIOTIHX
UM JBUTATETFHAIX IOBEJEHISCKUX PEaKuil.

OcHoBHast TPyABOCT B MPOBEASHHUU TAKMX HCCIEIOBANHI 3aKII0YAETCS B OTCYTCTBHI METOIO-
IOTHH H3YICHHS KOJUICKTHBHOTO UENCHANPABICHHOTO B3aUMOICHCTBHS BEICIIUX KUBOTHEIL B NaG0-
PATOPHOM IKCTICPHMEHTE. DTOT CYIECTBCHHBIH Pa3phiB MEK/Y KeIaHHEM H3ydaTh BepbatbHble CIIo-
COOHOCTH JKHBOTHBIX H «(BHIOCODUEID IPAMOTO SKCTIEPHMEHTA IIOCTEIICHHO BOCHIONHAETCA. Cero/ms
€ TIOMOIIBIO YCIOBHO-PE(IEKTOPHBIX METONHK (HU3HONOTH HaYWITHCh MOAPOSHO HCCHENOBATh CeH-
COPHYIO CHCTEMY KHUBOTHBX. ONHAKO MyTh OT U3YYEHUSA CCHCOPHON CHCTEMBI K U3Y9EHHIO KOTHUTHE-
HbIX QYHKUMIL KUBOTHBIX OKasasica GONEe ANMHHBIM, 96M IPECAIONAranocs, Visyuenne MX MaMaTd,
BHHMAHHSA, SMOLIHH, CHOCOBHOCTH K CYeTY, KOMMYHHMKAIIA C IIOMONBI0 XEMOPEHENTOPOR, KOMMYHI-
Kalliy Ha OCHOBE aHanusa 103 ¥ BepOambHON KOMMYHHKAIHH — 9TO BCE U3YHeHHE KOTHHTHBHBIX
dywruuit. B HacTosiiee BpeMs W3yueHne KOTHHTHBHEX QYHKIAN 3aBHCHT OT TIOWCKA U BEIGOpa MO-
Ien (T.e. JKUBOTHOTO), HO3BOIAIOME AHATU3HPOBATH BEPOATHHOE KOMMYHUKAIMOHHOE TIOBECHHEE.

Tonck MoJeN™, a HMEHHOTO KUBOTHOID, OCHOBAHO Ha B3AUMOCBS3H CEHCOPHBIX CHCTEM H3ydae-
MOTO W H3ydafommero. BepSaneHoe ToBeHeHHe Co00IecTBa OGYCIOBIEHO SBOMONHEN U3y4aeMOoro
00BeKTa, B TOM YHCIE BIMIHUEM BHEITHAUX 0GCTOATENBCTE BAXKHAIX [T BEDKHBAHKS BUIA.

PacematpuBas nembuma Kak MOJENb /U U3YUeHHs BepGabHOTO TIOBSICHA, TIePETHCIHM B3a-
HMOCBSA32HHEIC CCHCOPHBIC QYHKIHN C 9CTOBCKOM, H3ydarolluM FaHHOE xKuBoTHOS. KutooSpasHsic -
BBICTINE CTaNHEIC XUBOTHBIE. [t o) deRTHBHOrO BROKHBAHIA 3TOr0 BHAA Haubonee VIauHOMN sBs-
CTCS. KOJIEKTHBHAA 0XOTa. Y KHTOOOPASHEIX OTCYICTBYET Oib(axtopHast (0GOHATENbHAS) CHCTEMA:
HECKOIIBKO MECHUER B TOMY OHM KHBYT B yCIOBHAX OTCYTCTBHS CBETA (TIONSIPIbIE PAiiONE), & «OCBE-
MEHIC» TPOCTPAHCTBA B BOMHOMN Cpe/e TIPOMCXOMUT 3a CUET COBCTBCHHOTO 3BYKOBOTO HCT! a. B
3THX CYPOBBIX YCIOBUSX Hauboniee [PeNOYTHTENbHE BepOaIbHAS CBA3H MEKLY OCOBIMHA ¢ HOMOLIBIO
AKYCTHYCCKMX CHTHAIOB B PA3IHYHBIX YaCTOTHBIX THANA30HAX.

Jist GONBIIMHCTEA MIEKOMUTAIONIX Olb(AKTOPHAS CHCTEMA SBJISETCA IPEIIOUTHTEBHBIM KaHa-
JioM mepenady UHQOPMALHH, T.K. He TPeGyeT MIHOBEHHOTO TPHCYTCTBHA KOMMYHUKAHTOB. B jaHHOM
CIyHae CBA3h MEKIY OCOOSAMM PasHeCeHa BO BPEMeHH U IpoCTpancTBe. CBA3b HA OCHOBE XEMOPEICH-
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MM B BOJHOH CPEfe CYIIECTBYET, HO OrpaHuueHa AanbHOCTRI0. TaKTHIbHAS CHCTEMA CBI3H MCKIIOUH~
TEMBHO KOHTAKTHAS. 3pHUTENbHAA CHCTEMA 3aBHCHT OT BPEMCHH CYTOK, BPEMCHH Iofa ¥ TIyOMHBI IO~
TPYKEHUS KUBOTHEIX. TaKuM 00pasoM, IPeAnoYTHTENBHbIM IS AUCTAHTHON ¥ OBICTPOH Hepeaun uH-
dopmarn B MH000€ BpeMs CyTOK ¥ IpH M0G0 OCBENIEHHOCTH 0CTAeTCs aKYCTHIECKIM KaHalL.

OB53aTeNBHEIM YCIOBHEM YCIEIHOCTH KOMMYHHKALMOHHBIX SKCIIEPUMERTOB SBISETCS TIPEIBa-
DHUTEIBHOE IPOXOXACHUE CTANHHE 0TOOpa SKUBOTHEIX. JII0603HATENbHOCT AeNb(UHOB U TOTOBHOCTE
BBICTYNaTh B POJM GKTUBHOTO HAOIONATENS SBJIAETCS NMEPBOCTEHICHHBIM KPUTEPHEM OTOOpA XKHBOT-
HBIX JUIS 3KCIIEPUMEHTOB 110 MCCIEI0BAHNI0 BEPOATEHOTO oBeIeHus. [103TOMY HyKHA METOIUKA OT-
Gopa Haubolnee MHUNMATHBHEIX, «HHTEJUICKTYaTbHOY» Pa3BHTHIX, 4 TAK/KE MAKCHMAIBHO 3aHHTEPECO-
BAHHBEIX B KOJVIEKTHBHOH paboTe M COBMECTHOM BBINOTHEHHH Pa3iHYHBIX 3a1ad KHBOTHBIX (B TOM
GHCIIE BMECTE ¢ HENOBEKOM). B HTOTE MBI IOIYIHM MOTHOCTHIO aJeKBATHBIX 0cO0eH [iS BRITONHEHUS
TOOBIX CTIIEIMAaTU3HPOBAHHBIX 38129 TIOBHIIEHHOM CIIOKHOCTH. YKa3aHHas METOIWKA NPE/ATIONaraeT
SKCIEPUMEHT TIO TIPOBOKAIMM BepOaTbHOTO B3aHMOICHCTBHS, BOSHUKAIONICH B OTBET Ha 0BCTAHOBKY
HEONPEAENCHHOCTH ¥ IMOLMOHANIBHONR HecTabumbnoctd. OGCTaHOBKa HEONUPENEIEHHOCTH MOXKET
ObITh BpeMeHHO WK 0OGBEKTHOM, HaNpuMep, CMOAECTHPOBAHHON ¢ IOMOLIBIO CO3MAHMA MOMEX KH-
BOTHBIM, BEITONHAIOIIMM ONPEAENEHHYFO 33427y ¥ BRIHYKIas MX K KOOIEPAInH, T.. HeoOX0MuMOoCTH
«IOTOBOPUTECH», KTO BBIIOJIHSET 33aJaHUE B KOHKPETHHI MOMEHT BpeMeHH [3] B TPYIIOBOM 3KCIIe-
pumenTe. B TakoM ciryyae y NeibGUHOB-HaO0N0AaTeNel BOBHAKACT CHIIbHAS SMOLHOHAIBHAS PeaKius
HEPEeaIU30BaHHOrO JeHCTBHA B CBA3M C HEBO3MOMKHOCTLIO BMEIIATHECS B IPOLECC PEMIEHHUS 3249
1enb(QUHOM-PECTIOHASHTOM. [{enhOUHOB BEIHYKICHHO HOTPY)KAIOT B CHTYALMIO HEOUPENETEHHOCTH,
B PE3YNBTATE 4eTo OHM NPUXOAAT B COCTOAHHE 3MONMOHANBHON HeCcTaOMIBHOCTH, UTO HEW3OeKHO
BRIPAXKASTCA B aKyCTHYECKHX M JIBUTATENbHEIX PeakIuiIx BepOanbHOro ToBeaeHud [4].

VuursiBasg HpOCTPaHCTBECHHbIC XAPAKTCPHUCTHKE [0S W3NIY4CHUS, IOHATHO, YTO AKYCTHIECKHUI
00BeM MMIYIbCa HA MamlbIX JalbHOCTAX OYHET OUEHb MANCHBKUM W 3apPErHCTPHPOBATL MAKET HM-
MynbcoR 63 HCKaKeHUH IPakTUYECKH OUeHb CIOKHO. V3yueHue KOTHUTHBHBIX QYHKIMH CBA3aHO ©
pa3paboTKoH MCHXOPUIHONOTHYECKEX METO/IHK, KOTOPEIE, TIPEXIE BCETO, HAIPABIEHK! Ha 0TOOP HKH-
BOTHBIX NS IOCHERYIOMHUX SKCHEPUMEHTOR. VI3BeCTHBIE METOIMKY HE IIO3BOJSIIOT C AOCTATOUHON
TOUHOCTBIO M JOCTOBEPHOCTHIO HCCIENOBATL CHTHATB KOMMYHHUKaIHU. [103ToMy HeoGXomumo BBeze-
HHE HOBBIX TEXHONOTHH OOy4eHHS XHMBOTHBIX, 4TO CBS3aHO C CO3JAaHHEM TCXHWYECKHX CPEACTE M
TPOTPAMMHBIX PEWISHUH B3aUMOREHCTBHS PA3ITIYHEIX YCTPOHCTB. TEXHHYECKHE PElICHNS CBA3AHE C
IU(POBLIMY TEXHOJOTHSMH TOIBOAHOIC BHACOHAONIOICHNS M Tepeiadd HEOOXOAMMOH BUICOUH-
dopmanyu B Boguyio cpeny. Cosnarue oOpaTHOMN CBI3Y BHIEOHAGIONEHNSA, TPAHCAIAS BUIEOH300-
PaKEHHA B COYCTAHUH C CUCTEMOR aKyCTHYECKOH MHOTOKaHaI5HON PErHCTPALiy CHIHATIOB HelbhuHa
W CHHTE3a aKYCTHYECKUX TOCTEAOBATENbHOCTEH, UMUTHPYIOMMX CHTHATS XKUBOTHBIX, OTKPHIBAIOT
HOBBIE BO3MOKHOCTH OHOaKyCTHIESCKOTO 9KCIEPUMEHTA.

Taxum o6pasoM, IUI1 HCCACIOBAHHS KOTHHTHBHBIX QYHKIMH HeIbGUHOB HEOBXOTIMO CO3MATh
CTIENUANM3UPORANHEINA CTCHN ¢ TOABOIHON HaCTRIC, HeOOXOMMMON KUBOTHOMY [JIs KOHTaKTa ¢ o6%-
SKTOM BH3YaJIBHO M aKYCTHYECKH, 2 TAKKE YCTPOHCTBOM, HEOOXOMMMBIM /UL PaGOTHI DKCTIEPHMEHTa-
TOpPA ¢ QHATIOTHYHBIM BU3YATBHBIM M aKycTHueckuM obecrievennem. Ha30BéM ero crenuamsuporan-
HEIH CTEHJ Ul BCCTICIOBAHMS KOPHUTHBHEIX QYHKIHS MOpCKux MiekonmTatomux (CCUK®D).

CCUK® ocramaeTcs HEOOXOMUMBIMH TEXHITHCCKUME CPEACTBAMH 0GECHeYeHNs BUALO U FUAPO-
2KYCTHYECKOTO KaHAIOB C aAPECcHOH nepenadell JaHHBIX — Aelb(UH-OUEPATOp, ONEPaTOp-HeIbOHH.
TIpusen, B NAHHBIX COYETAHIIX TIOJ ONEPATOPOM IIONPA3YMEBACTCS HA CTAUU OOYIEHNS KUBOTHOTO
9eJI0BEK-OTIEPATOP; & BO BPEMs HKCIEpHMeEHTa poboT-oteparop. Pobot oneparop nomkeH GHITH 06y-
9eH CO3JaBaTh W AHANM3UPOBATDH IIOBEISHYCCKUE KOHCTPYKIMHM IKCHEPUMEHTANBHOIO JKUBOTHOIO.
Tlorenendeckue KOHCTPYKIHE HOPMUPYIOTCS Ha OCHOBE MHOKECTBA CLEHAPHEB, Pa3padaTriBaeMbIX B
3aBUCHMOCTH OT HEOOXOMMBIX HCCIE0BATENBCKHX PEIICHHH,

HaxomneHHsle HCCIENOBATENBCKUE PEIICHUS PEANH3YIOTCS B WHTEIUIEKTYANBHOE TIPOrpaMMHOe
obecniederue o6paboTkH BUICORBGOPMAIHOHHOTC IIOTOKA ¢ HEOOX0MMMBIM HAGOPOM MPABHIT MPHAHS-
THA perticAni u GubiMoTeKoi BepOanbHOTo COOTBETCTBI. BHACONOTOK aHAIM3HUPYETCA HA TIPEIMET
COOTBETCTBMA NBHIATENLHOTO MOBEHEHHS JKHBOTHOTO C IIOCTABICHHON 3aiateil H aKyCTHYECKOTo
ToATBEpKACHUS. BepOansHblit MOTOK aHANMMPYETCS Ha OCHOBE GHONHMOTEKH CHUTHATOB KOMMYHUKA-
UM MOPCKHX MIICKOTIHTAIOUINK C TIOCTABICHHON 3anavell  HEeOOXOAMMOCTBI0 BKIIOUEHNS HyTUIeKC-
HOH aKyCTHUECKOH CBI3H.

Ha nannom srane uccaeoBaHuil HeoGXoANMO PEIINTS 3aa%y alnapaTHoro obecneyenus, pabo-
TAIOIIETO B peanbHOM MacmTabe BpeMenn. CHCTEMBI TYINIEKCHOM aKyCTHIECKOH CBA3H (OPMUPYIOTCS
HOCTENEHHO, HAYNHAs OT NafopaTopHOro IKCIEPUMEHTA 110 KOMMYHHKAUWOHHOMY B3aHMONEHCTBHIO
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M co3zfanus OMONMOTEKN aKyCTHIECKH CIeIHaTu3UpOBaHHBIX CUTHAIOB. B Ipouecce pemienus nepe-
YHCHCHHEBIX 3a71a9 CO3MAETCS MOPCKON IONHIOH ¢ HeoOXomuMmoll apromaruszanuell o6opynoBanus u
pa3pabOoTKON TEXHUHCCKUX PENICHMH CBEPXIIMPOKONIONOCHBIX CHCTEM U3IYJCHIS U TIPHEMA, UMHTH-
pys TECTaHTHEIE CEHCOPHEIE CHCTEMBL B KOHEYHOM HTOTE, Peali3aliisl NOMOOHOTO CHELHANH3NPO-
BAHHOTO CTEH/IA TIO3BONUT OCYIIECTBUTH BHICOKOH(EPEHITHIO MEXAY KUBOTHBIMH, HAXOIAIIHMUCT B
VAANCHHBIX TOUKaX 0ACCeiHa WX BONBbEPA, a B IOCHEAYIOMIEM B PA3HBIX TOUKAX HAIUCH IUTAHETHI.

ObecriedcHue anmmapaTHLIME CPEACTBAMH SKCIEPUMEHTATTBHOTO OTCeKa HEOGXOMMMO KOHTPOIH-
poBaTh ¢ MAKCUMATBHON OCTOPOKHOCTBIO TIPH MCIONE30BAHUHU TIOHWKEHHOIO HATIPSDKEHHS TNTaHUS
BCEX TMOABONHBIX W HAJBONHBIX YCTPOHCTB, CHAGKEHHOTO aBTOMATHKOH OTKIOUSHHsS [UTAHUSI [pU
TIOBBIIUIEHHOH BIIAKHOCTH.

TakuM 06pazoM, M3yd9CHHC KOTHHTHBHBIX (QYHKIMI JCI6(HHOB BO3MOKHO TOJNBKO ¢ IHOMOUIBIO
KOMTIIEKCA JLYHTIEKCHBIX HHQOPMAIHOHHBIX KaHAIOB, 3TO JIO3BONHT B YCHOBUAX J1a00paTOPHOTO 3KC-
TEPUMEHTA YIPABTISATH JBHrATCIBHBIM, 9XOMOKAIMOHHEIM W KOMMYHHUKAIIIOHHBIM ToBeleHHeM. M3~
BECTHBI DKCHIEPUMEHTBI ¢ H300PKCHIEM Ha JKpaHe TeICBU30pa, YCTaHOBJICHHOTO TOA BOJOH (3a CTeK-
JSHHOU CTeHKOH) [6], KOTOpBIC HOKa3aH HONOKHTICIBHEIN Pe3yIbTaT 3PUTCHLHOTO KOHTAKTa MEXKAY
"enoBeKoM M JensduHoM. Paspabotka Gonee coRepIIeHHOH CHCTeMbl B3aMMOJEHCTRHS deNOBEKa H
neds(GUHa Ha OCHOBE HOBBIX TEXHONOTHMH ¢ MCHONB30BAHHEM CHENUAIM3MPOBAHHBIX TEXHUUECKHX
CPEACTB [T03BOJIACT PACIIMPUTE BO3MOKHOCTH HH(OPMALMOHHEIX KaHAJOB. B HAIMX MCCIEAOBAHUSX
TaKie KaHaIbl KOMMYHUKAIME CO3/@BANHCEH C TIOMOIIBIO HOJBOJHOT0 KOMIBIOTEPHOT0 MOHHTOPA U BU-
JIEOKAaMePBI, aKYCTHYECKOTO CHHTE3aTOpa CHIHATIOB JeI6(UHA, HEIPEPHIBHOTO aKyCTHYECKOTO MOHUTO-
PUHT2 W CHCHMATH3MPOBAHHOTO TIPOTPAMMHOTO OGECTISUSHNS, OCYMIECTRBIMIOMIETC B3aMMOACHCTRIES
PAsTIMHEIX YCTPOHCTB. I W3YUEeHHS BO3MOKHOCTH TPHMEHEHHS TEXHHYECKHX CPENCTB B YCIOBHAX
COJEHOH BOJIbI HAMU HPOBEAEHBI ITPOGHbIC IKCIIEPUMEHTH! ¢ UCIONb30BAHNEM CHEIHATEHOIO KOMILIEK-
Ca aBTOMATH3AMME SKCTIEPUMEHTA ¥ TIOIBOTHOIO MOHUTOPA A TPAHCIALMH Pa3siuHHbIX BHRCOCIONKE-
TOB. YHpaBIMIONIHI KOMITBIOTED o0ecTieunBacT CO3MaHHe CBA3UM MEXKIY PAsNHYHBIMH YCTpoHcTBamMu:
HPHEMHHKA CHTHATIOB SXONOKAIMH, CHCTEMBI YHPaBICHIS BKIFOYCHUEM/BBIKITIOUCHAEM MOHUTOPA, CHH-
Te3a aKyCTHHYCCKUX CTHMYT0B. IIporpaMMupyeMoe B3aHMOACHCTBHE MEKIY PAsIMIHBIME YCTpolicTBa-
ME obecredrBaeT 00paTHYIO CBS3h MEXTY XKUBOTHBIM M CHOKETOM HA JKPAHE ¢ HOMOUIBIO HEIPEPHIBHO-
rO MOHHUTOpHHTA II0TOKA CHTHAIOB 5XOJOKALMH W WCTIONB30BAHWS MX UL YIPABICHHS BKIIOYECHH-
eM/BBIKITIOUEHIEM MOHHTOPA HMIIH YIPABICHHCM MaciraboM, KonmdecTBoM (Guryp u T.A. B mporecce
opraHu3anuy UHGOPMAIMOHHBIX HOTOKOB C HOMOIIBIO pa3paboTaHHOrO HPOrpaMMHOTO obecriedenus
MOXHO (GOPMMPOBATH IIOBEICHYSCKUE aKTHl HA OCHOBE CAMOOCYUSHS MK IOAPAKATENEHOr0 pedex-
ca. HHoppaxarensreit pedrexe He TpebyeT MIHOBCHHOTO NHINCBOTO MOIKPEIUICHHA, 8 JOCTUTHYTHIA
TOTOKHUTEIBHEIH Pe3yIIbTaT IIOYAC SBIACTCA TTOAKPILICHHEM caM Mo cebe.

Tlomydensstil pe3ynpTaT UMHTAHOHHOTO ABUTATEIbHOIC HOBEACHUS [TOKA3all COCTOATENRHOCTh
CIOKCTa BUKApHOTO HaydeHus y Oeayx [6]. B THX SKCICPHMEHTaX OTYCTIIMBO BHIPAXKCHB! KOTHUTHB-
HEIC QYHKIIHH, C TIOMOIIBIO0 KOTOPBIX 0OECTICUHBACTCS 1{ENeHANPABICHHOe BHUMAHNME, IPOLEce mo-
3HAHHA OKPYKAFOIIET0 MUpPa I B3aUMOICHCTBYS ¢ HUM.

Croxer ¢ BKIIIOUEHIEM 00paTHOM CBA3M NPH CHHXPOHH3AII WTPOBBIX BHAEO CIOKETOB € aKy-
CTHYCCKON aKTHBHOCTHE) YBETHIIIT BPEMS YACP:KaH!s BHAMAHUS ACTb(GUHOB Y MOHHTOPA, HO HE BRI
3Bl OKUIAEMOH aKyCTHHECKOl KOMMYHUKAIMOHHON PeaKkiuu.

CoBepIIeHHO HHOM BOSHUKAET OTBETHAS ABHTATeIbHAA K AKYCTHUCCKAS Peakiys Ha 3PUTEIBHEI
obpaz ¢ BeG-kameprl. Jlaske Ge3 akyCTHIECKOTO M IHINEROTO MOJKPEIUIECHHS HaOMIOAanoch TOYHOE
COOTBETCTBHE M300paKeHMs aKyCTHHIECKON IIOCIIe0BaTeIbHOCTH CHIHAIOB KOMMYHUKaIi. Ilocne-
Jyromuit apanu3 Maccupa GHOAKYCTHYECKUX CHIHAJIOB [OKA3ai, 4TO BBIACISIOTCS TPH CTabMIIBHBIX
IAKETa UMITYIECOB, KOTOPEIE HOBTOPSIOTCS B PasiHUHbX QparMeHTax Py IeMOHCTPanHy H306paKe-
HUS ¢ BeG-KaMephl W BO BPEMS TPaHCIMINH aKyCTHUECKOTO MOIYIHPOBAHHOTO IMTyMOBOTO CTHMYHA.
AKyCTHUECKME CEpUM INTHTENRHOCTRI0 10—20 CeKyHI COCTOSNHM H3 HaKeTOB HMITYNBCOB pasiuyHoOd
JUTHTENBHOCTH ¢ BpeMeHHOH Momymuued (1-—100 Mc) MeXIy DIHPOKONONOCHRIME HMUYNbCaMH B
naxerax. OToOpanHbie IAKeThl ¢ TPEMs PATUYHBIMU BPEMEHHBIMH CTPYKTYpaMy (GOPMHPYIOT pas-
DHYHLIE AKYCTHUECKHE CePHH ¢ IIOMOIIBI0 KOMOWHHPORAHIL HX BO BpeMeHH {IIepecTaHOBKY H IOBTO-
peHmst). DTH aKyCTHUECKHE CEPHH WMITYILCOB MMEIOT HEKOTOPOE CXOJACTBO C PE3ylbTaTaMH, W3Io-
JKEHHBIMY B paboTe [7]. 3aMeTHM, UTO B HONYYCHHBIX CEPUAX KOMMYHHKALMOHHEIX CHIHANIOB OTCYT-
CTBOBAJIU FacTOTHO-MOLYIHPOBAHHDIC JUIMHHBIC UMITYILCHL, KOTOPBIC UCIIOIB30BANINCH KaK CUIHAJIbI
KOMMYHUKaIMH B 3KcnepuMenTax ¢ Orcinusorcal [8].

CoBpeMeHHbIe IHPPOBHIE TEXHOIOTHH CO3TA0T HOBYIO TEXHOIOTHHEECKYIO 0asy B3auMoneicTBus
SKCTICPUMEHTATOPA ¢ KUBOTHBIM, HAaXOJAIIEroCs MO BoZOH. YmobHoe w jerkoe o6opyaoBaHne AaeT
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