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Pedepar:

1. MeTa pucepTaLiliHOro JOCiIKeHHS - iCTOTHE MiABUILEeHHS WBUAKOAII IIPOrpaMHUX i aapaTHUX 3aC00iB aHai3y
1M(PPOBUX NIPUCTPOIB 32 PAXYHOK 30iJIbIIEHHS PO3MIPHOCTI CTPYKTYP [JaHUX i 1aM'sITi HA OCHOBi BUKOPUCTAHHS
KyOiTHMX IOKPUTTIB (PYHKIiOHAIBHUX €JIEMEHTIB, METOIiB aIPECHOTO [1apajeIbHOr0 MOENI0BaHHS, yOyAOBaHOTO
JiarHOCTYBAaHHS Ta PEMOHTY, 1O JO3BOJISIE 3HAYHO MiABULIATY BUXIiJ IPULATHOI IPOAYKLII 3aBISIKM CTBOPEHHIO
iHpacTpyKTypu cepBicHOro 06cayroByBaHHs. O6'eKT LOCIIIPKEHHS - IIPOLeCU [apajiesibHOI 00poOKU
(YHKLiOHAJIBHUX IPUMITUBIB 7151 CUHTE3Y, aHaJli3y, TECTYBAaHHS, AialrHOCTYBaHHS Ta PEMOHTY LU(PPOBUX BUPOOGIB
Ha OCHOBI BUKOPHCTAHHS KyOiTHUX CTPYKTYP AaHUX. OCHOBHI pe3yJbTaTy: Ky0iTHI MOAEJi OUCY UU(PPOBUX CUCTEM
i KOMIIOHEHTIB, SIKi XapaKTepU3YIOThCSI KOMIIAKTHICTIO ONUCY TabIMIb iCTUHHOCTI Y popMi Q-TIOKPUTTIB i
IIO3BOJISIIOTH MiABUIIMTY MBUIKOIiI0 TPOTPaMHUX i allapaTHUX 3aCO0iB iHTEPIIPETaTUBHOT'O MOJIE/TI0BAaHHS

004K CII0BaJIbHUX IPUCTPOIB; MATPUYHA MOJEJIb KyOiTHUX IPUMITUBIB JJ1s1 peaisaliii KoMOiHALIHUX CXeM, sIKa
XapaKTePU3yeThCs aipECHUM 00'eJHaHHSM Q-TIOKPUTTIB HA €JIEMEHTaX MaM'sTi, 3'€IHaHMX Y LU(PPOBY CXEMY 3a

IIOIIOMOTOI0 BEKTOPA CTaHiB JIiHil, i Jae MOXJIMBICTb BiJHOBJIIOBATYU NIPAaLlE3[aTHICTh BiIMOBHUX JIOTIYHUX



NpUMiTUBiB; aBTOMaTHa MQT-Monens 1udpoBOro NPUCTPOIO, KA XapaKTEPU3YEThCSI BUKOPUCTAHHSIM TiJIbKU
aJjpeCOBHUX CTPYKTYP MaM'sTi Ta ornepauii TpaH3akLii 111 TporpaMHoi i anaparHoi peasnisalii KOMOiHALIMHUX i
IIOCJIiIOBHOCTHUX (PYHKLIMOHAJIBHOCTE! Ta [103BOJISIE CTBOPIOBATH IIBUKOL I0U] Ta HAZiHI 004YMCIII0OBaYi 415
IIPOEKTYBAHHSI CEPBICIB KibeprpocTopy; Q-MeTOoJ, iIHTepNPETATUBHOTO CIIPABHOTO MOJEIOBAHHS LU(PPOBUX CXEM,
SIKUI1 XapaKTePU3y€eThCsl BUKOPUCTAHHSIM KOMIAKTHUX Q-TIOKPUTTIB 3aMiCTb TabJIMLb iCTUHHOCTI Ta JO3BOJIsIE

iCTOTHO MiABUIIUTY WIBUIKOIII0 aHAJI3Y CXEMHU.

2. The aim of the research is a considerable increase in the speed of hardware and software for analyzing digital
units by increasing the dimension of the data structures and memory through the use of qubit coverage of
functional elements, methods for address parallel simulation, embedded diagnosis and repair, which make it
possible significantly increase the product yield due to the development of the infrastructure IP. The object of
investigation is the process of parallel processing functionality primitives for synthesis, analysis, testing, diagnosis
and repair of digital devices based on the use of qubit data structures. The main results are the following: qubit
models for description of digital systems and components, which are characterized by compact representation of
the truth table in the form of Q-coverage and allow improving the performance of software and hardware
interpretative simulation of computing units; matrix model of qubit primitives to implement combinational circuits
that is characterized by address union of Q-coverage on memory cells, connected in a digital circuit by using the
state vector of lines, provides an opportunity to repair faulty logic primitives; MQT-automaton model of digital
unit that is characterized by using only addressable memory structures and operation of transaction for software
and hardware implementation of combinational and sequential functionalities, allows creating fast and reliable
calculators for designing cyberspace services; Q-method for interpretative fault-free simulation of digital circuits
that is characterized by the use of compact Q-coverage instead of the truth table makes it possible to significantly
improve the performance of circuit analysis.
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