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1. YoockoHaneHHs1 Mofesel i MeTony nifBullieHHs €(peKTUBHOCTI KOMIIOHEHTIB (DYHKLiOHAJIbHO-OPi€HTOBAaHUX

CHUCTEM cneuiaanoro IIpU3HAY€HHHA

2. Improvement of models and method of increasing the efficiency of components of functionally-oriented special
purpose systems

Pedepar:

1. PoboTa npucesgyeHa NiABUIIEHHIO MBUAKOIII Ta HAAiMHOCTI (PYHKIiOHAIBHO-OPi€HTOBAHUX KOMITIOTEPHUX
CHCTEM CIELiaTbHOTO NpU3HaYeHHA. [Ipy BUKOHAHHI JOCiI)KEHb OTPUMAHO HACTYIIHI HAYKOBI i IPaKTUYHI
pe3ysabTaTu. YIOCKOHaI€Ha MOJIeJb [IEPETBOPIOBaya JBiMKOBOrO KOy B OHOIOJISPHI Kogu bapkepa, mo
3abe3rnevye po3MMPEHHs PYHKIIOHAJIbHUX MOXJINBOCTEH Ta MiABULLIEHHS HaliMHOCTI (QYHKIIOHYBaHHSI.
YnockoHasneHa MOZesb 00YMCIII0Baya CIeliaJIbHOro MpU3HaYeHHsl Ha OCHOBI KyCKOBO-JIiHINHOI anpokcumariii
CHTHAJIIB YIIPaBJIiHHS, 110 3a6e3revye MiIBUIIeHHS SKOCTI YIPaBIiHHS TEXHOJIOTYHUMY ITponecamu. OTprumana
MOJAJBIINI PO3BUTOK MOJIE b OOUUCIIIOBAYa ClelialbHOTO MPU3HAaYeHHs Ha OCHOBI IMdPO-aHaTIOTOBUX
[IepeTBOPEHb, 10 326€311€4YN/I0 PO3IMPEHHS (QYHKIIOHAJIBHAX MOXJIMBOCTEN Ta MifABUILEHHS HAAIMHOCTI
YIIPABJIiHHS TEXHOJIOTTYHUMU Npouecamu. OTPUMAB MOJAJIBIINNI PO3BUTOK METO] YIOCKOHAIEHHS IIPOEKTYBAHHS

0araTOKOMIIOHEHTHUX AUCKPETHUX [IPUCTPOIB, 110 3abe3Mevye NiABUIEHHS HaliHOCTI Ta 36i/1bLIeHHS Yacy



eKcIulyaTauii. Po3po6yieHo MmeToauKy Bepudikalii npauesgaTHOCTI 3alIpOIIOHOBAHOTrO [IEPETBOPIOBAYa, IO
I03BOJIMJIO CUHTE3yBaTU BiJIIOBiHI IIPUCTPOI /1J1s IPOBEIEHHS arapaTypHOro MojeioBaHHs. [To6ynoBaHo (pizndyny
MOJIEJIb JIJIs anlapaTypHOTo AOCIiIKEHHS 3alIpOIIOHOBAHOTO MIEPETBOPIOBAYA, 110 3a6€311€YnII0 KOHTPOJIb

KOPEKTHOCTi IEPETBOPEHD Ha €Talli IPOEKTYBaHHS i MiATBepANIIO Bepu@ikalilo npane3gaTHOCTI.

2. The work is devoted to the increase of speed and reliability of functionally-oriented computer systems of special
purpose. The theme of the dissertation research, related to the improvement of methods and models for
increasing the efficiency of components of functionally-oriented systems, is based on the integration of
information converters to increase speed, reliability and energy efficiency in special purpose calculators. In
carrying out research the following scientific and practical results were obtained. Improved model that converts
binary code into unicarp Barker codes. The distinctive features of the model are expanded functionality in 2 times
by integrating in it the functions of converting unipolar Barker codes into binary code, and when executed in a
single crystal, reliability increases 103..104 times, as well as reliable functioning in the presence of noise barriers.
Advanced model of special purpose calculator based on the piecewise linear approximation of control signals. A
distinctive feature of the model is the increased speed by reducing the time of implementation of the control
function by reducing the time of transient processes in 2:103 times The model of special purpose calculator on the
basis of digital-analog transformations has got further development. A distinctive feature of the model is the
expansion of functional capabilities by 3 times due to the piecewise linear approximation of special-purpose
control signals, in addition, reliability increases in 103..104 times when executed in a single crystal. The method for
improving the design of multi-component discrete devices has been further developed. The method is determined
by a set of techniques in which the principles of conditional simulation are used, the properties of the theory of
dimensions, conditional criteria, comparative analysis, and tools based on the visualization of dependencies
between parameters. It includes: the creation of a generalized mathematical description, for linking the technical
parameters, based on the characteristics of the subject of the study; visualization of dependencies of technical
parameters in dimensionless coordinates on the basis of conditional criteria; analysis of visual data. A feature of
the method is the identification of overloaded components, which provides increased reliability and longer
operating time, preventing the possibility of failure of elements. Based on the synthesis, a physical experimental
model for verifying the performance of the proposed transducer was constructed. Its feature is the established
method of verifying performance, which, in line with traditional procedures, includes: developed algorithms for
generation of input sequences using Arduino Uno and processing of input data by the hardware model in the FPGA
module; procedure for outputting results to the monitor using microcomputer; comparison of the received two
codes, as a result of the transformation of hardware and software simulation, comparison with the corresponding
reference values in the event of their mismatch.
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