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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ANTOpPUTMIYHI Ta IPOrpaMHi KOMIIOHEHTH IPY 3aCTOCYBAaHHI METO/IiB HAJIJINIIKOBUX BUMIPIOBaHb

Ha3sBa po6oTH aHIJIilICbKOIO:

Algorithmic and software components when using redundant measurement methods

Pedepar yKpaiHCBKOIO:

O6'eKT DOCIIIKEHHS — IIPOLLEC BUMIPIOBAJIbHUX NIEPETBOPEHD (Pi3MYHNX BEJIMUMH 3 BUKOPUCTAHHSIM HAIJIMIIKOBUX
MeTOJiB. B pe3ysbTati NpoBeAeHOro AOCTiIKeHHS 6Y10 BCTAHOBJIEHO BUCOKY €(PEKTUBHICTb NIPEICTABIEHUX
METO[IiB 1010 MiIBUIIEHHS TOYHOCTI BUMipIoBaHb. JloBeieHO, 10 PiBHSHHS HAIJIMIIKOBUX BUMIPIOBaHb 3a6e3Ieuye
HEe3aJIeXXHICTb pe3yJbTaTy BUMipIOBaHb Bif] MapaMeTpiB (PyHKLii IepeTBOPEHHS AATUMKA i iX BilXUJIeHb Bif
HOMiHAJIbHUX 3Ha4Y€Hb. 30KpE€Ma BCTAHOBJIEHO, 10 3MiHa MapaMeTpiB (PYHKIiI IepeTBOPEHHS Mifl Ai€l0 30BHILIHIX
necrabinizyrounx ¢axropis Ha (1 : 10)% He BIIMBae Ha pe3ysbTaT HAJIMIIKOBUX BUMIpIOBaHb. Lle no3Bossie
CTBEPIPKYBaTH PO BiAIOBIIHICTD 3alIPOIIOHOBAHOI MATEMATUYHOI MOJIEJIi ITPENICTABIEHOTO METOAY OTPUMAaHUM
pe3ybTaTam KOMII'IOTEPHOTO MOJEJIIOBAHHS. PO3IJIsIHYTO BILJIMB 3Ha4eHb HOpMOBaHUX Temnepartyp TO i oT Ha
pe3ysbTaT BUMIPIOBaHHS Ha BCLOMY [iala3oHi BUMipIOBAaHUX TEMIIEPATYP. BCTaHOBJIEHO, 1110 HAa PE3Y/IbTAT
HaJIJIMIIKOBUX BUMIPIOBaHb GiIbIINIA BIVIMB Ma€ 3Ha4€HHSI HOpMOBaHoi BesnndrnHU TO i Mmalike He BIJIUBaE
BesinyuHa 0T, TPy LIbOMY HalKpalli pe3yJIbTaTy [10 TOYHOCTI 6ysin oTpuMaHi npu 3HadeHHsx TO Hkue 3a -130 °C.
Ha ocHOBI 3anTpONIOHOBaHUX MaTEMAaTUYHUX MOJEJIEN IPEACTaBIEH]I 6JI0K-CXEMHU aJITOPUTMIB pOOOTH
HAJJIMIIKOBUX BUMipioBaHb. bysa po3pobsieHa KOMITIOTEpPHA IIporpama 1ijisi 06po6KY pe3ysbTaTiB HaAIUIIKOBUX
BapitoBaHH$ 3Hau€Hb HOPMOBAHUX TEMIIEPATYP B IPOrpami JO3BOINIO JOCIIATH iX BIUIUB HA BiTHOCHY IOXUOKY
BUMipIOBaHH4. TaKMM YMHOM, KOMITIOTEPHA IIPOrpaMa NpoAeMOHCTPYyBajla BUCOKY €(PEKTUBHICTb Y MOJEIIOBAHHI Ta

aHasizi MeToy HalJIMIIKOBUX BUMIPIOBaHb 11j1s1 nosliHoMiasibHOI @I ceHcopa.

Pedepar aHIJ1iHCBKOIO:

The object of the study is the process of measuring transformations of physical quantities using redundant
methods. As a result of the study, the high efficiency of the presented methods in increasing the accuracy of
measurements was established. It is proven that the equation of redundant measurements ensures the
independence of the measurement result from the parameters of the sensor conversion function and their
deviations from the nominal values. In particular, it was established that changing the parameters of the
transformation function under the influence of external destabilizing factors by (1 : 10)% does not affect the result
of redundant measurements. This allows us to state that the proposed mathematical model of the presented
method corresponds to the obtained results of computer modeling. The influence of the values of normalized
temperatures TO and oT on the measurement result over the entire range of measured temperatures was
considered. It was established that the value of the normalized value TO has a greater influence on the result of
redundant measurements and is almost not affected by the value of 0T, while the best results in terms of accuracy
were obtained at values of TO below -130 °C. Based on the proposed mathematical models, block diagrams of
algorithms for redundant measurements were presented. A computer program was developed to process the
results of redundant measurements for the polynomial sensor transformation function without the need for its
additional linearization. Varying the values of normalized temperatures in the program allowed us to investigate
their influence on the relative measurement error. Thus, the computer program demonstrated high efficiency in
modeling and analyzing the redundant measurement method for the polynomial FT of the sensor.

Ingexc YIK: 53.089, 510.5

Koau TemaTHYHHUX PYOpPHK: 29.03.51, 27.03.17
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