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Pedepar:

1. O6'eKTOM HOCIIIPKEHHS € TIPOLIEC BUMIPIOBAJIbHOIO KOHTPOJIIO PiBHSI PiJUHHUX CEPELOBULY YIbTPA3BYKOBUM
METO/IOM 3 KOMIIEHCYIOUMM CIPUIIMAIOYMM CUTHAJIOM; METOIO POOOTH € PO3MIMPEHHS [iala30Hy BUMipIOBaJIbHOTO
KOHTPOJIIO, TiABUIIEHHS TOYHOCTI BUMIPIOBaHb Ta BipOTiTHOCTI KOHTPOJIIO PiBHA PiIMHHUX CEPENOBUIL 32 PAXYHOK
KOMIIEHCALifHOTO 3piBHOBA)KEHHS YJIbTPa3BYKOBUX CUTHAJIIB BiJOUTHX Bif] ONOPHOI IIJIACTUHY Ta BiJ, IOBEPXHI
PiOVHHOTO CEpeNOBUILA; METOLM AOCIIIKEHHS [PYHTYIOTbCS Ha TEOPIl pEOJIOTIYHUX IIEPETBOPEHD i METO]
HYJIbOBOTO I'PaJli€eHTa JIs1 TEOPETUYHOTIO Ta EKCIIEPMMEHTAJILHOIO JOCIIIPKEHHS IIPOLIECIB YIbTPa3BYKOBOTO
BUIIPOMIHIOBAa4a Ta YJIbTPA3ByKOBOI'O 3aCO0Y KOHTPOJIIO PiBHS 3 KOMIIEHCYIOYMM CIIPUMMAaIOYUM CUTHAJIOM, METO1ax
MaTeMaTU4HOro Ta Pi3UYHOT0 MOJEJIIOBAHHS, TEOPii MOXMOOK BUMIPIOBaHb i KOHTPOJIIO, SKi 6a3yl0ThCS Ha METO]
iHTerpasbHOro (PyHKIiOHAJY, PETPECIITHOrO Ta KOPEJISILIMHOrO aHasi3y, METOIaX MaTEMATUYHOI CTATUCTUKU IIPU

00po01i pe3yJIbTaTiB JOCiIKeHb, Teopii HesiHiNHUX TudepeHLiabHUX PiBHSHD /1J1S1 METPOJIOTIYHOTO aHaJi3y



yJIBTPa3BYKOBOT'O 3aCO0y KOHTPOJISI PiBHS; TEOPETUYHI PE3yJIbTATH - BIIEpLIE 3alIPOIIOHOBAHO YJIbTPA3ByKOBUM
METOJI, BUMIPIOBAJIbHOTO KOHTPOJIIO PiBHS PIIMHHUX CEPELOBUIL 3 KOMIIEHCOBAHUM CIIPMIMAIOYMM CUTHAJIOM, SIKWH,
Ha BiIMiHY BiJl HAgBHUX, A€ MOXJIMBICTb PO3LIMPUTH Jialla30H BUMiPIOBaJIbHOTO KOHTPOJIIO, MiJIBULIUTH TOYHICTb
BUAMIPIOBaHb i BIpOTiIHICTb KOHTPOJIIO. YAOCKOHAJIEHO MaTeMATUYHi MOJEJ yIbTPa3ByKOBOTO IIEPETBOPIOBAYA, 4Ki,
Ha BiZ]MiHYy Bif] BiJlOMHUX, OIIMCYIOTb €JIEKTPOMEXaHIuHi Tpoliecy y IEPETBOPIOBAYi B aHaNITU4HIN popmi. OTprmaB
[10/1QJIBIIOTO PO3BUTKY METOJ, iHTErpajibHOrO (PYHKLIOHAY [JIs1 JOCJIiKEHHS [TOXUOOK, SIKW1, Ha BiTMIiHY Bif
BiZJOMUX, [03BOJIsI€ BpaXyBaTy HeJIiHilHI NOXUOKY, 110 AO3BOJIMJIO ONITUMIi3yBaTH CTAaTUYHY XapaKTEPUCTUKY Ta
BU3HAYUTU PO3NOJiNIEHHS TOXUOOK yJIbTPa3BYKOBOTO 32C00Y KOHTPOJIIO PiBHSA B3[IOBX Jialla30HYy BUMipIOBaJIbHOTO
KOHTPOJIIO; IPAKTU4HI PE3yJIbTaTH - HA OCHOBi BUKOHAHMX TEOPETUYHHUX Ta €KCIIEPMMEHTAJILHUX NOCIiIKEHDb
PO3pO6JIEHO Ta BIPOBAIPKEHO Y BUPOOHUIITBO YJIbTPA3ByKOBUI 3aCi6 KOHTPOJIIO 3 KOMIIEHCYIOUMM CIIPUMMAIOYUM
cur"anom. CTymniHb BIPOBA/I)KEHHSI - PE3yJIbTaTU AUCEPTaLiiHOI poOOTH BIPOBAIXEHO HA HAYKOBO-BUPOOHUUOMY
nignpueMcTsi ,Mikporepm” (M. CeBEPOLIOHELBK) 17151 PO3POOKH YJIbTPA3BYKOBUX 3aC06iB KOHTPOJIIO 3
NIOKPAILIeHUMU METPOJIOTIYHUMHU XapaKTEePUCTUKAMHU, a TAKOXK Y HaBYaJIbHUI TIpoLec Ha Kadepi KOMIT'IOTEPHO-
IHTErpOBaHUX CUCTEM YIIPaBIiHHA TEXHOJOTYHOro IHCTUTYTY CXiIHOYKPaiHCHKOTO HALliOHAJILHOTO YHIBEPCUTETY

imeni Bonogumupa Jans (M. CeBeponoHenpk). Cdhepa (ranysb) BAKOPUCTAHHS - XiMiYHA IPOMUCIIOBICTb.

2. The object of research is the process of measuring control the level of liquids by ultrasonic method with
compensating input signal; The research purpose is to expand the range of measuring control, increase accuracy
and reliability of monitoring the level of liquids by compensating balance ultrasonic signals reflected from the base
plate and the surface of the liquids. The methods studies are based on the theory of rheological transitions and
zero-gradient method for the theoretical and experimental investigations of the ultrasonic transmitter and
ultrasonic level meter with compensating input signal, methods of mathematical and physical modeling, the theory
of errors of measurement and control, based on the method of integral functional, regression and correlation
analysis, methods of mathematical statistics in the processing of research results, the theory of nonlinear
differential equations for the metrological analysis of the ultrasonic level meter. The theoretical results - first
proposed by the ultrasonic method of measuring control the level of liquids with a compensating input signal,
which, unlike the existing ones, can extend the range of the measuring control, to increase the accuracy and
reliability of control. Improved mathematical model of the ultrasonic transducer, which, in contrast to the well-
known, describe the electromechanical processes in the converter in an analytical form. Has been further
developed a method of integral functional for the study errors, which, in contrast to the well-known, allows to take
into account non-linear error, allowing to optimize the static characteristic and to determine the distribution of
errors of the ultrasonic level meter along the range of measuring control; the practical results - based on the
performed theoretical and experimental studies developed and implemented in the production of ultrasonic level
meter with compensating input signal. The degree of implementation - the results of the thesis put into research
and production enterprise "Mikroterm" (Severodonetsk) for the development of ultrasound controls with improved
metrological characteristics, as well as in the educational process at the department of computer-integrated
systems of management of Technological Institute of East Ukraine Volodymyr Dahl National University
(Severodonetsk). The application field is the chemical industry.
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