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1. O6'eKT BOCIIIPKEHHSL: IPOLEC CUHTE3Y AiarHOCTUYHOI iIHPPACTPYKTYPH OJ1s1 BiTMOBOCTIMKUX PO3MOAiTEHUX
KOMIT'IOTEPHUX CUCTEM. MeTa NOCIiI)KeHHSI: MiIBUILEHHS HAAIMHOCTI Ta BiIMOBOCTIMKOCTI PO3IOAIIEHUX
KOMITIOTEPHHUX CUCTEM Ha OCHOBI PO3BUTKY TEOPETUYHUX OCHOB, KOHLIENIIii Ta apXiTeKTypHO-CTPYKTypPHOI
opraxizatlii fiarHOCTUYHOI iHPPaCTPYKTYypH 3 iHTEIEKTyaIbHUMHU BJIACTUBOCTSIMU, PO3POOKY MOfesel i METOTiB
CHUHTE3Y JIETKOTECTOBAHUX MOZYJIiB CUTHATYPHOTO MOHITOPUHTIY, A1arHOCTUYHUX €KCIIEPUMEHTIB i BUPillEeHHA
3aBJJaHb PalliOHAJILHOTO YIIPaBJIiHHA NPOLEAYPaMU iarHOCTYBaHHS BilIMOB Ta BiJJHOBJIEHHS MIPalLle3aTHOCTI.
MeTonu IocifiKeHHs: MeTOIu Teopii MacoBOro 0OCJIyTOBYBaHHS Ta MaPKOBCHKUX MIPOLIECIB /111 BUPIllIeHHs 337a4i
PaLiOHAJILHOTO YIIPaBJIiHHA NIPOLIeCaMy AUCIIETYEPU3aALlii, 3alIUTIB Ha TECTOBE [iarHOCTYBAaHHS IIPOLECOPHUX
MOZYJIB i BUSIBJIEHHSI [IEPEMIKHUX HECIIPaBHOCTEH; METOIU TEXHIYHOI 1iarHOCTUKH, SIKi 3aCTOCOBaHi /1151 PO3pOOKU

dyHKIiOHATIBHUX 1 TECTOBUX 3aCc006iB fiarHocTyBaHHs PKC Ta KOMIIOHEHTIiB; MeTonu Teopii rpadis, BUKOPUCTaHI i,



yac po3pob6ku rpadosux moaesneit PKC; metonu Teopii un@ppoBrUX aBTOMATIB — 117151 OpraHizauii fiarHOCTUYHUX
€KCIIEPMMEHTIB 3 aBTOMaTHUMU MOJesIIMU QyHKIioHanbHUX MoayJiB PKC, po3pobKky KOHIEILii CUTHAaTypHOTO
MOHITOPUHTY Ta BOYZOBAaHUX JIETKOTECTOBAHUX [IPOrPaMHO-allapaTHUX 3aC00iB JiarHOCTYBaHHS, SIKi
JIETKOTECTYIOTbCS. TeOPETUYHI i IPaKTUYHI pe3yJIbTaTy: MOJISITAIOTh Y PO3POOLi Ta OOrPYHTYBaHHI I€PCIEKTUBHOI
KOHLIeNLii To6yZ0BY iHTeeKTyaabHoi [I], 1erkoTecToBaHUX MOYJIiB CUTHATypHOTrO MOHiTOpuHry BIICO/I, mio €
TEOPETUYHOIO OCHOBOIO [IJIS BUPilIEHHS TPAaKTUYHUX 3aBAaHb Ta apPXiTEKTYPHO-CTPYKTYPHOI opranizanii J1I-1C, ska
3abe3neyvye pallioHaylbHe YIIPaBiliHHA npoueaypamu aiarHoctyBanHs BIICO]], MeTogy CUHTE3Y JIETKOTECTOBAHUX
mogenen JI-1C nyg BupimeHHs KOHKPETHUX NIPAKTUYHUX 3aBAaHb. HoBu3Ha: Briepine 3anponoHoBaHi Ta
PO3p0o6JIeHi OCHOBU Teopii, KOHILEMIis Ta apXiTeKTypHO-CTPYKTypHa OpraHizallis giarHOCTU4HOI iHppPaCcTPyKTypH 3
iHTenexkTyanbHUMU BiacTuBocTsiMU PKC, B sKill NoeiHaHi IpoLieiypyU OHJIAHHOBOTO TECTOBOIO, PYHKIIOHAJIBHOTO
IiaTHOCTYBaHHSI, BiTHOBJIEHHSI IPALe31aTHOCTI Ta PaljiOHa/ILHOTO YIIPABJIiHHS AUCIETYEPU3aLi€l0 IPOLIECiB
IiarHOCTyBaHHS Ta 0OPOOKM JaHuX. Brepue po3po6seHa rpadosa giarnoctudna [IMY mogens MIICO[L; Bnepiue
po3pobiieHi MeToau Mopu@ikalii o4HOCIPSIMOBAHUX iHTEPATUBHUX 00UYUCIIOBAIbHUX MepexX (IOM) i cunTesy
IIepeBipHUX [IOCIiOBHOCTEN. Briepiie po3pobsieHi METOAU CUHTE3Y [IePEBIPHUX TECTIB 3 BUKOPUCTAHHIM
LUVKJIIYHUX 1 XapaKTEPUCTUYHUX CUMBOJIIB aBTOMAaTHUX Mojiesielt ocepeikiB IOM; yI0CKOHa/IEHO MAaTEeMAaTUYHNN
iHCTpyMeHTapill i MeTON, PO3B'I3aHH 3aJlavi AUCIeTYepUu3allii TpoLeciB TECTOBOTO AiarHOCTyBaHHS MoayiB PKCy
JI-IC msixoM rpyrioBoi BUGIpKY 3aNIUTIB 3 iHAMBINyaJbHOIO CETMEHTAlli€l0 Ta MifBUILIEHHSIM OllepaTUBHOCTI
00pOOKH 3alUTIB paljioHai3allii yIrpaBsiHHS IpolLleCaMi AiarHOCTYBaHHS Ta BiHOBJIEHHS Npane3faTHOCTi. CTymiHb
ynposaaxeHHs:: HAY “XAI” (M. XapkiB). [IpAT “Eneproo6:ik” (M. XapkiB). ITT "TIpoeKTHO-KOHCTPYKTOPCbKE
TEXHOJIOTiYHe 6I0pO 3 aBTOMATU3allii cuCTeM yIpaBJliHHS Ha 3a/1i3HUYHOMY TpaHCopTi Ykpainu" (M. Kuis). [nctutyt
CUMHTWJISLIMHUX MaTepiaiB (M. XapkiB). ['any3b BUKOPUCTaHHS: TIifi 4ac BUPIlI€HHS] KOMILJIEKCY 3aBIaHb,
[IOB'S13aHUX 3 PO3POOKOIO i MPOEKTYBaHHAIM MoayJliB JI-IC Ha Mepekax KJIITUHHUX aBTOMATIB, SIKi aaliTOBaHi 1o
peanizauii Ha I[TJIIC tTuny FPGA 3 ninBuiieHHSIM TOCTOBIPHOCTI IIPOLieAypP TECTOBOrO, (PYHKLIOHATIBHOTO
IiarHOCTyBaHHs i BinHOoByeHHs npauesnatHocTi BIICO]I 6e3 nerpaganii npoyKTUBHOCTI Ta BUKJIIOUEHHSIM

HEOOXiJIHOCTi BUKOHAHHS TPYAOMICTKUX NPOLeyp reHepalii nepeBipHUX TECTiB i MOJ€II0BaHHS HECITPABHOCTEN.

2. The object of the research is thesynthesis of diagnostic infrastructure for fault-tolerant distributed computing
systems. The theoretical and practical results are in the the development and justification of the vision of the
intelligent diagnostic infrastructure modules signature monitoring microprocessor data processing systems that
are easily tested. The novelty: Theoretical basis, concept, and architectural and structural organization of
diagnostic infrastructure with intelligent properties have been investigated and developed. It is based on the
principles of regional control and supervisory control of normal operation modes, online test, functional diagnosis
as well as performance restoration of microprocessor data processing systems. Solutions for supervisory control
problem using method of individual segmentation have been proposed. Supervisory control algorithms based on
the solution of the problem of linear and nonlinear Boolean programming have been developed. The structure of
microcomputerized pattern matcher and method of design of diagnostic experiments providing tagging of input
and output sequences and phase patterns of objects under test have been developed. Methods for design and
structural synthesis of reduced microprocessor automate dynamic systems models have been developed and
established. Methods for synthesis of fault detection test for microcontrollers with RISC architecture based on
using functional models in the form of register transfer diagram have been developed as well as the method of
calculating the iteration count test sequence for detecting intermittent failures. Methods of synthesis of easy-to-
test iterative computer networks on cellular automata and functional elements that are used for implementation of
diagnosis infrastructure modules and microcomputer-based data processing systems on modern FPLD hardware
components have been developed. Methods of synthesis of test sequences of iteration networks using recurrent
distinctive and characterization symbols of the network cell automate model have been developed. New method of
modification of the network cellular automata, which does not have a distinctive string, have been developed and
established as well as methods and procedures of the synthesis of one-dimensional and two-dimensional networks
with distributed configuration control. The degree of implementing: NAU "Khal" (Kharkiv). «The Energouhet»
(Kharkiv). GP "Planning and design engineering bureau of automation control systems for railway transport of



Ukraine" (Kiev). The Institute of scintillation materials (Kharkiv). The range of application: in solving the complex
problems associated with the development and design of the modules of diagnostic infrastructure with intelligent
features to networks of cellular automata, which are adapted for implementation on PLIS type of FPGA with an
increase in the reliability of the test procedures, functional diagnosis and disaster recovery systems,
microprocessor-based data without performance degradation and the need to save of time-consuming procedures
for the generation of test generation and fault simulation.
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