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1. Ha 0CHOBi KOMILZIEKCHOTO aHai3y iH(pOpMaLiliHUX MOZesel Ta NPUHLNUIIIB 106yJOBY anapaTHOi 1aTGopmu
6araToesI€eMEHTHUX JMCKPETHUX IIKaJIbHUX ITPUCTPOIB BilOOPaKEHHS JaHMX OYyJI0 BU3HAYEHO (PYHKI[iOHAJIbHI
nigxony 1o peanizauii nporpaMHoi MiATPUMKHU NiJCUCTEMU BUBOAY iH(popmallii y BOyZoBaHMX CUCTEMaX i Ha Lii
OCHOBI 3aIIPONIOHOBAHO Ta JOCJIIKEHO OPUTiHAIIBHA y3araJlbHEHUH aJIFTOPUTM ABOTAKTHOTO CUHTE3y 300PaKEHHSL.
Ha 3arponoHoBaHMX NIpUMHLUIAX 6yJI0 peasi3oBaHO BillOBiIHE IPOrpaMHe 3a6€3Me4YeHHS, IO JO3BOJINAIIO
MiHIMi3yBaTu NOoTpedy B pecypcax anaparHoi rargopmu iHpopmaliiiHoi TeXHOJIOTiI BUBOLY AaHUX IIPU

BIIPOBA’KEHHI pO3p06JIEHOro Koy y NiANporpamy 00CJIyrOBYBaHHS LIUAKIIYHOTO [TepePUBAHHS MiICUCTEMU



Bi3yasIbHOTO BUBOAY JaHux. lle 103BoJIsie BUKOHYBATHU GiJbIy KilIbKICTh 337124, 3aBASKY MEHIINMM BUTPATaM 4acy
00CJIyrOBYBaHHS MifcucTeMU iHAMKALIIl Ta CIIpHUsE CIIPOIIEHHIO iX iHTerparii B aBToMaTH30BaHi 3aCO0M KOHTPOJIIO
Ta YIPaBJiHHS CKIQAHUMU 00'€KTaMU Ta BUPDOOHMYMMMU IIpoliecamu. [IpoBeeHo aHasi3 B3aeMozii QyHKIiOHAIBHUX
eJieMeHTiB iHpopMallifiHOI TeXHOJIOTii 0OPOOKM JaHUX HA OCHOBi IMCKPETHO-aHAJIIOTOBUX iHPOpMAIiiHUX MOofeei
i BUBHaY€HO OCHOBHI ITPUHIMIIY IKAJIbHOTO CUHTE3Y Bi3yaJbHUX 00pasiB y 3acobax BimoOpakeHHs AaHuX. Ha nux
3acafiax 3alpOIOHOBAHO TA PEATi30BaHO KOMIIEKC YHIBEPCATIBHUX aJITOPUTMIB IIPOTrPaMHOTO [IEPETBOPIOBAYa
KOJiB y cucTeMi BiloOpakeHHs iH(popmallii KaJIbHOTO TUIY, SIKA YHi(iKye Oy0BY IPOrpaMHOi MiATPUMKHI
3aC00iB TUCKPETHO-aHAJIOTOBOTO BiOOpakeHHs JaHUX, pobguu il He3a71€eXHOIO Bifi KiJIbKOCTi €71IeMEHTIB Ha IIKaJIi.
lle mo3BOJIsIE CTBOPIOBATH anapaTHO-MPOorpamMHi rmiatdopmu iHpopmaninHoi TexHoIorii 06p0o6KY AaHUX MIKAJIEHOTO
CHHTEe3Y Pi3HOI pO3MipHOCTI Ta Kjlacy TOYHOCTI, SIKi 3a0€311e4yI0Th peasisallilo MiHiMi30BaHUX 3a anlapaTypHUMU
KpUTEPisMM 3ac06iB BUBOAY iH(pOpMallii y BOYJOBAHUX CUCTEMAX, I1yJIbTiB KEDYBaHHS CKJIAJHUMU Ta MOGIIbHUMU
00’eKTaMM Pi3HOro MPU3HAYEHHS, SIKi 100YJ0BaHi HA OJHOKPUCTAJIbHUX MIKPOKOHTpOJiepax. Ha 0CHOBI cucTeMHOro
niaxony neTajabHO NOCiinKeHo iHdopMaliiiiHi Mogiesli 6araToesieMeHTHUX IIKaJIbHUX [IPUCTPOIB BioOpaskeHHS
iHopmalii Ta 3 ypaxyBaHHSIM y3arajJbHEHHs Pe3yJIbTaTiB [IPOBEJIEHUX TEOPETUYHUX | €KCIIEPUMEHTAIbHUX
IOCJIiIKeHb PO3PO6JIEHNX pillleHb BUBHAYEHO IJISIXM, BCTAHOBJIEHO KpUTEPii Ta METOIM CTBOPEHHS IIPOTPAMHOTO
3a0e3ne4eHHs 17151 ONITUMI30BaHUX IIKAJIbHUX 3aC00iB CUHTE3y 300paskeHHs], Ki JJO3BOJISITh CIIPOCTUTH iX TEXHIUHI
peastizallii, SMEHIIUTYU KiJIbKICTb Yacy JJ1s1 pO3pOo0KY Ta MoOyl0BY anapaTHoi niaTdopmu iHpopMaLifiHOI TeXHOJIOTi]
BMBOJY IaHMX 3 [OBiIbHUM iH(OPMAaLiiHAM [10JIEM Ta MiHIMi30BaHMM BUKOPHCTAaHHSIM PECYPCIiB
MIKPOIIPOLIECOPHOI CUCTEMHU Y IIPOMUCIIOBUX 3aC00ax aBTOMAaTU3allii Ta BOYZ,OBAaHNUX CUCTEMAX Pi3HOTO
npusHayeHHs. CuCTeMHUH NiJXiJ CTaB OCHOBOIO 11711 POPMYBaHHS 1iiliCHOI KAPTUHU pPe3epBiB IJ1s1 [IOKpalleHHs
PiBHS eKcIulyaTallillHMX XapaKTepPUCTUK Ta Yacy reHepaltlii 306pakeHHs 6araToeleMEHTHUX JUCKPETHO-aHaIOTOBUX
IIKaJbHUX 3aC00iB BUBOAY iHpopMmaliii. Bysio mocifikeHo Ta BU3HaYeHO, 110 BUKOPUCTAaHHS anapaTHO-IIPOTPaMHO]
rmatgopmu iHpopMaliitHOi TexHOIoTii 060pOOKY JaHUX B IMMOENHAHHI 3 JBOTAKTHOK iHPOPMALIiITHOIO MOAEJIIIIO Ta
MaTpUYHUM 3'€IHAHHSIM €JIEMEHTIB J103BOJIsIE€ TOKPAIIUTY iX eKCIIyaTallifiHi XapaKTepUCTUKY Ta 3abe3redye
LIBUJIIY F€HEePaLilo 300paKeHHSI, pO3MMPIOI0YM (QYHKIIOHAIBbHI MOXKJIMBOCTI BOYZ0OBaHMX crucTeM. Ha mifcTasi
IIPOBEJIEHOTO HAyKOBO-TE€XHIYHOI0 aHaJIi3y BUKOPUCTAHHS ABOTAaKTHOI IPOrpaMHOi MiITPUMKU MIKAJIbHUX 32CO0iB
BigoOpaskeHHs! iHpopMallii HayKOBO OGI'PYHTOBAHO i 3aCTOCOBAHO KOMIJIEKCHUI MifIXif, 1O ONTUMI3alii JUCKpeTHO-
AHaJIOTOBUX IIKAJILHUX 3aCO0iB CUHTE3Y 300paXEHHS JBOTAaKTHMMU IIPOrpaMHMMU 3acobamu. Lle nano 3mory
CTBOPUTHU OPUTiHAJIbHI aITOPUTMU LM(PPOBOi 06POOKY AaHUX N1 anlapaTHO-IIPOrpaMHoi 11atpOpMU BUBOAY
indopmauii moBisbHOI pO3MipHOCTI 3 MiHIMI30BaHMMU BUTPATaMM PeCcypciB MiKpokoHTpoJsepa. B peaynbrarti
CTBOPEHO QYHIAMEHT [JIs1 I0[1aJIbIIOr0 BU3HAYEHHS IJISIXiB KOMIJIEKCHOI onTuMisalii Ta yHidikanii anapaTHo-
IIPOrpaMHoi MaTGopMu Ta iHOpMaLiiHUX MOZEJIEN, 0 BUKOPUCTOBYIOTHC B ITiICMCTEMAaxX BUBOLY iH(opMallii
BOYJOBaHUX crucTeM. PO3p06sIeHO Ta LOCIIiIKEHO YHiIBepCaJIbHi IPOrpaMHi pillleHHs! AUCKPETHOAHAJIOTOBOTO
IKAJbHOTO BUMBEIEHHS IaHUX Ha iHpopMalliliHe Tojie iHAMKaTopa, 0 03BOJISIE MiIBULIUTY SAKICHI TapaMeTpu
BOY[IOBaHUX CUCTEM Pi3HOTO NPU3HAYEHHS HA €Talli KOHCTPYIOBaHHS Ta B IIpolieci po3po6ku. OnTumizoBaHi
IIPOrpaMHi pillleHHs] MiHiMi3yl0Tb BUTPATH HAa OOPOOKY JaHUX MIKPOKOHTPOJIEPOM Ta MiJBUILYIOTh 3arajbHY
HaZilHiCTh anapaTHO-nIporpamHoi niatdopmu iHGopmMauifiHOi 0O6pOOKM Ta CIIEKTPY 3aBAaHb aBTOMATHU3AlLil Ta
CTBOPEHHS 3ac006iB BUBOly JAHVX 3 BUCOKUM piBHEM €PrOHOMIYHUX IIapaMeTpiB /111 BOYJOBaHUX CUCTEM, i€

BXJIMBA WIBUAKICTb CIPUMHATTS iHGOPMallii, HAOUHICTb i TEXHIYHA IPOCTOTA.

2. On the basis of a complex analysis of information models and principles of building a hardware platform of
multi-element discrete scale data display devices, functional approaches to the implementation of software
support for the information output subsystem in embedded systems were determined, and on this basis, an
original generalized algorithm of two-stroke image synthesis was proposed and researched. Based on the
proposed principles, appropriate software was implemented, which made it possible to minimize the need for
resources of the hardware platform of the information technology of data output when implementing the
developed code into the maintenance subroutine of the cyclic interruption of the visual data output subsystem.
This allows you to perform a greater number of tasks, thanks to lower time spent on servicing the display
subsystem and facilitates their integration into automated means of control and management of complex objects



and production processes. The analysis of the interaction of the functional elements of the information technology
of data processing based on discrete-analog information models was carried out and the basic principles of scale
synthesis of visual images in data display tools were determined. Based on these principles, a set of universal
algorithms for a software code converter in a scale-type information display system was proposed and
implemented, which unifies the structure of software support for discrete-analog data display tools, making it
independent of the number of elements on the scale. This makes it possible to create hardware and software
platforms of information technology for data processing of scale synthesis of different dimensions and accuracy
class, which ensure the implementation of information output devices minimized by hardware criteria in
embedded systems, control panels for complex and mobile objects of various purposes, which are built on single-
chip microcontrollers. On the basis of a system approach, the information models of multi-element scale devices
for displaying information were studied in detail, and taking into account the generalization of the results of the
theoretical and experimental studies of the developed solutions, the ways were determined, the criteria and
methods of creating software for optimized scale means of image synthesis were established, which will simplify
their technical implementation , to reduce the amount of time for the development and construction of a
hardware platform of information technology of data output with an arbitrary information field and minimized use
of microprocessor system resources in industrial automation tools and embedded systems of various purposes.
The systematic approach became the basis for the formation of a complete picture of reserves for improving the
level of operational characteristics and image generation time of multi-element discrete-analog scaling means of
information output. It was investigated and determined that the use of a hardware-software platform of
information technology of data processing in combination with a two-stroke information model and a matrix
connection of elements allows improving their operational characteristics and provides faster image generation,
expanding the functionality of embedded systems. On the basis of the conducted scientific and technical analysis
of the use of two-stroke software support for scale means of displaying information, a comprehensive approach to
the optimization of discrete-analog scale means of image synthesis with two-stroke software tools has been
scientifically substantiated and applied. This made it possible to create original algorithms for digital data
processing for a hardware and software platform for outputting information of arbitrary dimensions with
minimized consumption of microcontroller resources. As a result, a foundation was created for the further
determination of ways of complex optimization and unification of the hardware and software platform and
information models used in subsystems of information output of embedded systems. Universal software solutions
for discrete-analog scale output of data to the information field of the indicator have been developed and
researched, which allows to improve the quality parameters of embedded systems of various purposes at the
design stage and during the development process. Optimized software solutions minimize the cost of data
processing by the microcontroller and increase the overall reliability of the hardware and software platform of
information processing and the spectrum of automation tasks and the creation of data output tools with a high
level of ergonomic parameters for embedded systems where the speed of information perception, visibility and
technical simplicity are important.
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