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1. Ha 0CcHOBi KOMIIJIEKCHOTO aHali3y iHpopMaLiliHMX Mofesiel Ta IPUHLIMIIIB [T00y10BY anlapaTHoi IiaaTdopmMu
6araToes€eMEeHTHUX JUCKPETHUX IKAJIbHUX MPUCTPOIB BilOOpaKEHHS JaHUX OYJI0 BUSHAYEHO (PYHKIIOHATIbHI
nigxony 1o peasnizauii nporpamMHoi MiATPUMKHU MigcUCTeMU BUBOAY iHpopmallii y BOyZoOBaHMX CUCTeMax i Ha 11iil
OCHOBI 3aIIPOIIOHOBAHO Ta JOCJIiKEHO OPUTiHAIBHMI y3arajJlbHEHUH aJIFOPUTM ABOTAaKTHOTO CUHTE3Yy 300pa’KeHHSI.
Ha 3anponoHoBaHux NpYMHLIXNAX 0YyJI0 Peasi3oBaHO BilIOBiAHE IPOrpPaMHE 3a0€3M1eUYEHHs, 0 JO3BOJINIIO
MiHIMIi3yBaTH oTpedy B pecypcax anaparHoi rmnargopmu iHpopmaliiiHoi TeXHOJIOTII BUBOLy AaHUX IIPU
BIIPOBA)KEHHI po3p06JIeHOro Koy y NiAnporpamy o06CIyroByBaHHS LMKJIIYHOTO [TIepepUBaHHS MiICUCTEMU
Bi3yaJIbHOTO BUBOAY JaHuX. lle 103B0oJIsie BUKOHYBATHU OijbIly KiJIbKICTb 3a/1a4, 3aBASIKM MEHIIMM BUTPATaM 4acy
06CJIyroByBaHHSI MiICUCTEMU iHAMKALi Ta CIIpUsie CIPOIIEHHIO X iHTerpaii B aBTOMaTHU30BaHi 3aCO6M KOHTPOJIIO

Ta YIIPaBJIiHHS CKJIQIHUMU 00'€KTaMU Ta BUPOOHMYMMHU IIpoliecamu. [IpoBeneHo aHasi3 B3aeMoii GyHKI[iOHAIBHUX



esieMeHTiB iHpopmaniiiHoi TexHOoorii 06pOOKY AaHMX HA OCHOBI AMCKPETHO-aHAJIOTOBUX iHGOPMALiHUX Mozeseln
i BUBHaY€HO OCHOBHI ITPMHIMIIY IKQJIbHOTO CUHTE3Y Bi3yaJIbHUX 00pasiB y 3aco6ax BioOpakeHHs AaHuX. Ha nux
3aCalax 3alpOIOHOBAHO TA PEAi30BaHO KOMIUIEKC YHIBEPCAIIBHUX aJITOPUTMIB IIPOrPaMHOrO [1IEPETBOPIOBAYA
KOJiB y cUCTeMi BiloOpakeHH iH(popMallii KaJIbHOTO TUIY, SIKAY YHi(iKye Oy0BY IPOrpaMHOi MiATPUMKHI
3aCc06iB IMCKPETHO-aHAJIOTOBOTO BiloOpaskeHHs JaHUX, POOJISYH ii He3aJIesKHOIO Bif KiJIbKOCTI €JIEMEHTIB Ha IIKaJli.
lle mo3BOJIsIE CTBOPIOBATH anapaTHO-TIPOrpaMHi miatdopmu iHpopmaniiHoi TexHoIoTii 06p0o6KY AaHUX MIKAJIBHOTO
CHHTE3Y Pi3HOI pO3MIPHOCTI Ta KJlacy TOYHOCTI, SIKi 3a0€311e4yI0Th peaisallilo MiHiMi30BaHUX 3a anlapaTypHUMU
KpuUTepisimu 3aco6iB BuBOAy iHpopmalii y BOyJOBAaHUX CUCTEMAX, IyJIbTiB KEPYBaHHS CKJIQAHUMU Ta MOGIIbBHUMU
00’'eKTaM! Pi3HOTO IPU3HAYeHHS], SIKi I06YOBaHi Ha OJHOKPUCTAILHUX MIKPOKOHTpoJiepax. Ha 0cHOBI cucTeMHOro
niAxony neTajabHO NOCinKeHo iHdopMaliiiiHi MoJiesli 6araToesleMeHTHUX IKaJIbHUX IPUCTPOIB Bi0OGpaskeHHS
iHopmatii Ta 3 ypaxyBaHHSIM y3arajJbHEHHs! Pe3yJIbTaTiB [IPOBEIEHUX TEOPETUYHNX i €KCIIepUMEHTAIbHUX
IOCJIiIPKEHb PO3PO0JIEHNX PillleHb BU3HAYEHO LIUISIXU, BCTAHOBJIEHO KPUTEPIii Ta METOAM CTBOPEHHSI TPOTPAMHOr0O
3a0e31e4eHHs JJ1s1 ONITUMI30BaHUX IIKAJIbHUX 3aC00iB CUHTE3y 300paskeHHs], sIKi JJO3BOJISITh CIIPOCTUTH iX TEXHIUHI
peastizallii, SMEHIIUTHU KiJIbKIiCTb Yacy IJ1s1 pO3pO0KY Ta MoOyI0BY anapaTHoi aTdopmu iHpopMaLifiHOI TEXHOJIOTI]
BMBOJY JaHMX 3 [OBiIbHUM iH(POPMaLIiHAM II0JIEM Ta MiHIMi30BaHMM BUKOPHCTaHHSIM PECYPCiB
MIKpOIIPOLIECOPHOI CHUCTEMU Y IIPOMHUCJIOBUX 3ac00axX aBTOMaTH3allii Ta BOYIOBaHUX CUCTEMax PiZHOTO
npusHayeHHs. CuCcTeMHUI NiJXiJ CTaB OCHOBOIO 117151 (POPMYBaHHS 1iiliCHOI KAPTUHU Pe3€epBiB 1J1s1 [IOKPalleHHS
PiBHS eKCIUlyaTallilHMX XapaKTePUCTUK Ta Yacy reHepaltlii 306pakeHHs1 6araToe1eMEHTHUX JUCKPETHO-aHaJIOTOBUX
IIKaJIbHUX 3aC00iB BUBOLY iHpopmallii. Byso 1ociIpKeHo Ta BUSHAYEHO, 10 BUKOPUCTAHHS allapaTHO-IIPOrPaMHoi
rmatgopmu iHpopMalliitHOi TexXHOIOoTii 00pOOKY JaHUX B ITOENHAHHI 3 JBOTAKTHOK iHPOPMAILIiITHOIO MOAEJIIIIO Ta
MaTpUYHUM 3'€IHAHHSIM €JIEMEHTIB J103BOJIsI€ MOKPAIIXTH iX €KCIIyaTallifiHi XapaKTepUCTUKU Ta 3abe3rnedye
IIBUALTY FeHePaLlilo 300paKeHHs, PO3IMMPIOI0YM PYHKIIOHAIbHI MOXKJIMBOCTI BOYZOBaHUX cucTeM. Ha mifcrasi
IIPOBEIEHOT0 HAYKOBO-TEXHIUHOI 0 aHasi3y BUKOPUCTAaHHS JBOTAKTHOI TPOTrpaMHOi MiATPUMKY IIKaJIbHUX 3aC00iB
BioO6pakeHHs iHpopMallii HayKOBO OGI'PYHTOBAHO i 3aCTOCOBAHO KOMIJIEKCHUI MiJIXif, 1O ONTUMI3alii JUCKpeTHO-
AQHAJIOTOBUX IIKAJIBHUX 3aCO0iB CUHTE3Y 300paXEHHS ABOTAKTHMMU IIPOrpaMHMMU 3acobamu. Lle nano 3mory
CTBOPUTH OPUTiHa/bHI aJITOPUTMU LU(PPOBOi 06POOKU AAHUX 151 allapaTHO-IIPOrPAMHOI IIaTPOPMU BUBOLY
indopmauii moBinbHOI pO3MipHOCTI 3 MiHIMI30BaHMMU BUTPaTaMu pecypciB MiKpokoHTposepa. B peaysibrarti
CTBOPEHO (YHIAMEHT [J151 IO[IaJIbIIOr0 BU3HAYEHHS IJISIXiB KOMIJIEKCHOI OoNTHMi3alii Ta yHidikanii anapaTHo-
nporpamHoi mardopmu Ta iHpopmauiiHuX MOJeJel, 1110 BUKOPUCTOBYIOThCA B MifICUCTEMAaX BUBOJY iH(popmallii
BOymoBaHUX cucTeM. Po3po6iieHo Ta IOCTiIPKeHO YHiBepcasbHi IPOrpaMHi pillieHHs [UCKPETHOaHAI0TrOBOrO
IKaJbHOTO BUMBEAEHHS AaHUX Ha iHpopMalliliHe Tojie iHAMKaTopa, 10 03BOJISIE MiIBULIUTY SKICHI TapaMeTpu
BOY[IOBAaHUX CUCTEM Pi3HOTO NPU3HAYEHHS HA €Talli KOHCTPYIOBAHHS Ta B IIpoLieci po3po6ku. ONTumizoBaHi
IIPOrpaMHi pillleHHs1 MiHiMi3ylOTb BUTPATH HAa OOPOOKY JaHUX MiKDOKOHTPOJIEPOM Ta MiJBUILYIOTh 3arajbHY
HaJilHiCTh anapaTHo-nporpamHoi niaatdopmu iHpopmMauiiHOi 06pOOKM Ta CIIEKTPY 3aBAaHb aBTOMAaTHU3allil Ta
CTBOPEHHS 3ac006iB BUBOJly JJAaHVX 3 BUCOKUM PiBHEM €PrOHOMIYHUX IIapaMeTpiB /171 BOYJOBAaHUX CUCTEM, i€

BXJIMBA WBUAKICTb CIPUMHATTS iHGOPMaLlil, HAOYHICTb 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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