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2. Theory and project of broadband electro-acoustic paths for medical devices

Pedepar:

1. lucepraliist npUCBA4YEHA CTBOPEHHIO TEOPETUYHMX OCHOB JIJIsl PO3PaxyHKY i TPOEKTYBaHHS IIMPOKOCMYTOBUX
€JIEKTPOAKyCTUYHUX TPAKTiB MEJUYHUX NPUiaaiB. PO3paxyHOK MapaMeTpiB CUCTEM, CMYyTa YaCTOT SIKMX ITOPiBHSIHHA
3 6i/IbIIOIO 3 MApPLiaJIbHUX YaCTOT, 3TiICHEHO aHAJIITUYHO 3a JOTIOMOTOI0 MOJeJli 3B's13aHUX KOHTYPIB, 110 JO3BOJIUJIO
cpopMyII0BaTU IPUHLMIIY NT0OYAOBY MIUPOKOCMYTOBUX CUCTEM, SIKi BiIpi3HSIOTHCS MK COO0I0 XapaKTepOM
nemndysanHs. 110 )X MOJeJIb 32CTOCOBAHO i /1151 aKyCTO-MEXaHIYHOI CUCTEMU CEPEIHbOTO ByXa JIIOJVHU 3
YPaxyBaHHSM CJIyXOBOi Tpy6u. 3allpONIOHOBAHO IT'€30BUIPOMIHIOBAY, IKMII BUKOPUCTOBYEThCS B Y3 anaparax 1jist
JIiKyBaHHSI psi/ly 3aXBOPIOBaHb. [1iciig aHami3y MOXJIMBUX BapiaHTiB 6yJI0 BUOPAHO METOJ, I0OY0BU i pO3PaxXyHKY
BUIIPOMIHIOBaYa 3 METaJIEBMM YBEPTbXBUILOBUM Y3rOJKYIOU/M IAPDOM Ta €JIEKTPUYHUMU KOPETYIOYUMU
snanuoramu. Otpumano I1-noni6ny gpopmy AUX 11'e3onepeTBOpIOBadiB AJ1s1 Y3 CKaHEPIB, sIKa 403BOJIsIE 3]ilICHIOBATH
IVHAMiYHEe YaCTOTHE CKaHYBaHHS i PiNbTPyBaHHS €XO-CUTHAJY BY)KYOK CMYTOIO, CEPELHS 4aCTOTA SIKOL

3MEHIIYETHCS B YacCi BiIIOBIIHO 10 IMMOMHY 30HIYBaHHS; BUKOPHUCTOBYBAaTH OJIVH [1€PETBOPIOBAY Y BCbOMY



pobodomy nianazoHi meaudHoi Y3 giarHocTuky. CTBOPEHO TEOPIlo CePelHbOro ByXa JI0ANHU. CKOPUCTABIIVCh
METO/IOM CKJIaIaHHS €KBiBaJIEHTHUX CXEM, YOTO paHille [71sl Byxa He poousiocs, 6yJio 0Ka3aHo, 0 €KBiBaJIEHTHA
CXeMa CepeJHbOT0 ByXa sIBJIsie COOOI0 [1Ba 3B's13aHi KOHTYPH, N1apliajibHi YaCTOTU SIKUX BiPi3HSIOTHCS Maike
BTpU4i. Ha OCHOBI €KBiBaJIEHTHOI CXEMM OTPMMAHO TEOPETUYHO i i TBEPIKEHO EKCIIEPUMEHTAIBHO
pO31N(POBKOI0 TUMIIAHOIPAaM 10 aBTOPCbKOMY METOLy (GOopMyJly /1Jis TapaMeTpa HOpMHU CcepeHbOro Byxa. Ha
OCHOBI €KCIIEPMMEHTAJIbHUX JAaHUX [P0 BEJIMYMHY aKTMBHOI CKJIaZl0BOi aKyCTUYHOTrO iMII€JJaHCY CEPENHBOTO ByXa B
HOPMi 0ys10 c(pOpMyJIbOBAHO IPUHLMII BilOMTTS 3BYKY Bif, 6apabaHHOI IEPETUHKY, SIKUI 3 Hei ciipye.

2. The thesis is devoted creation of methodical basis for a calculation and planning of broadband electro-acoustic
paths for medical devices. Optimization of the systems, the band of frequencies of which is comparable with
greater from partial frequencies, on a maximum of band carried out analytically by the model of the coupled
contours, that allowed to formulate principles of construction of the systems with the wide band of frequencies,
different between itself character of damping. The same model is applied and for acoustic-mechanical of the
system of middle ear of man taking into accounts an auditory tube. A piezoelectric transducer which is used in
vehicles for treatment of row of diseases is offered. After the analysis of possible variants the method of
construction and calculation of transducer was chosen with a metallic quarter-wave layer in which the band of
frequencies is determined the coefficient of connection with the transformer of layer. The rectangular form of
peak frequency description of transformers is got for ultrasonic scanners, which allows carrying out a dynamic
frequency scan-out and filtration of echo-signal more narrow band the middle frequency of which diminishes in
time in accordance with the depth of sounding; to apply one transducer in all of working range of medical
ultrasonic diagnostics. The theory of middle ear of man is created. Taking advantage of method of drafting of
equivalent charts, what before for an ear not done, it has been shown that an equivalent chart of middle ear is two
coupled contours, partial frequencies of which differ almost three times. On the basis of equivalent chart got in
theory and confirmed experimentally decoding of results of tympanometry on the method of author formula for
the parameter of norm of middle ear. On the basis of experimental information about the size of active constituent
of acoustic impedance of middle ear principle of reflection of sound from an ear-drum, which follows from it, was

formulated in a norm.
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