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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PYyOpHK: 90.27.36

Tema gucepranii:
1. IligBUIlEeHHA TOYHOCTI IIpOaKyCTUYHUX BUMIPIOBAHb Y IMHAMIYHUX YMOBaX

2. Improvement of hydroacoustic measurement accuracy in dynamic conditions

Pedepar:

1. MeTa:po3BUTOK Pi3NYHMX OCHOB TipOaKyCTUYHUX METO/iB BUMipIOBaHHS WIBUAKOCTI Ta HAIIPSIMKY PYXy 00'e€KTiB
17151 3a0€e311e4YeHHs NiIBULEHHS TOYHOCTI riIpoaKyCTUYHMX BUMipIOBaHb Y IMHAMIYHAX yMOBax.O0'eKT: IpoLec
ripOaKyCTUYHMX BUMIPIOBaHb y IMHAMIYHUX YMOBax. [Ipegmert: pi3nyHi OCHOBM METOZIB rilpOaKyCTUYHUX
BMMIipIOBaHb IIBUJKOCTI Ta HAMIPSIMKY PyXy 00'€KTiB. MeTOAM: OCHOBHI MTOJIO’KEHHSI METPOJIOTii, OCHOBU aKyCTHUKU Ta
ripoaKkyCTUKY, Teopii noJs, Qpi3uku TBEPHOro Tisa, rifpoMexaHiky, Teopii oNpalloBaHHs IriIpOaKyCTUUHUAX
CUTHAaJIiB; MaTEMATUYHOI Ta TEOPETUYHOI (Pi3NKK, MATEMATUYHOTO aHAai3y, aHAJIITUYHOI FEOMETPii, MAaTEMAaTUYHOTO
Ta KOMII'IOTEPHOTO MOJiei0BaHHs. OTpUMaHi aHaNITUYHI 3aJIeKHOCTI KYTOBUX Ta YaCTOTHUX [TapaMeTpiB BizbuToi Ta
3aJI0MJIEHMX XBUJIb BiJl TapaMeTPiB pyXy Tijsia. BcTaHOB/IEHO, 10 [IpU PyCi Tijla Ma€e MiCLe BiIXUJIEHHS KyTiB
BiIOMTTS Ta 3aJI0MJIEHHS IPOMEHIB BiJl TUX, 110 Ja€ 3aKoH CHeJliyca, Ta BilXWJIEHHS 3Ha4€Hb YaCTOT Bif] TUX, IO
OTMCYIOThCS KyacuyHuM edexTom JJorepa. JocmimKeHo 6araTono3uLilHy riipoakyCTU4Hy CUCTEMY, 110

3abe3revye BU3BHAUEHHS IPOCTOPOBUX KOOPIMHAT, MIBUIKOCTI Ta HAIIPSIMKY PyXy 06'eKTiB. [I7151 Hel po3paxoBaHi



HEBUKJIIOUEHi CHCTEeMATHU4Hi IOXMOKH, 1[0 06yMOBJIEHI HEBpaxyBaHHSM 3CyBY KyTOBUX Ta YACTOTHUX [IapaMeTpiB
Bin6uToi XBrili. OTpUMaHO piBHSHHS BUMIPIOBaHHS IBUIKOCTI Ta HAMIPSIMKY PyXY O0'€KTIB Ta 3alIpOIIOHOBAHO
IIOKPOKOBUI aJIFCOPUTM OIpalfoBaHHA iH(opMallii, 110 BpaXOBYIOTb BCTAHOBJIEHI aKyCTUYHi €(PEeKTH Ta J03BOJISIOTh

i BUIIUTY TOYHICTb BUMIPIOBaHb.

2. Purpose: development of physical foundations of hydroacoustic methods measurement for objects direction and
speed for improvement of hydroacoustic measurement accuracy in dynamic conditions. Object: the process of
sonar measurements in dynamic conditions. Subject: the physical fundamentals of sonar measurements of objects
speed and direction motion. Methods: main provisions of the metrology, fundamentals of acoustics and
underwater acoustics, field theory, solid state physics, fluid mechanics, the theory of processing sonar signals;
methods of mathematical and theoretical physics, mathematical analysis, analytical geometry, mathematical and
computer modeling. Analytical dependences of angular and frequency parameters of reflected and refracted waves
on parameters of solid movement are found in the ray approximation. It is showed that during a solid movement
reflection and refraction angles are differ from the angles that Snelius law gives; the frequencies reflected and
refracted waves are differ from frequencies that classical Doppler effect gives. The multiposition hydroacoustic
system for definition of spatial co-ordinates, speed and directions of objects movement are investigated. The
regular errors during use of classical formulas for Snelius law and Doppler effect are calculated. The
measurements equations and step by step information algorithms of measurement of speed and direction of
objects movement with use of the described acoustic effects for multiposition hydroacoustic system is developed.
They can fall regular errors of measurement.
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