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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOpPHK: 50.51

Tema gucepranii:
1. KBaHTOBI MOﬂeJIi 00YHCJIIOBAJIbHUX HpOLLeCiB AJ1s1 TECTYBAHHA ILI/ICl)pOBI/IX CUCTEM Ha KpUCTaJaX

2. Quantum models of computational processes for testing digital systems-on-chips

Pedepar:

1. MeTa nucepTaniliHOro OOCIiIKeHHS - 3MEHIIeHHS Yacy BiJHOBJIEHHS Ipane3naTHOCTi 1udPOBUX CUCTEM Ha
KpUCTaJIax Ha OCHOBI BUKOPUCTAHHS KYOiTHUX MoJesieil i KBAHTOBUX METO/IiB TECTYBaHHS Ta PEMOHTY, 1110
(OpMyIOTh TPOrpaMHO-aNiapaTHy HaJIMIIKOBICTb iHPPaCTPYKTypU BOYLOBAHOTO CEPBICHOIO OOCITyTOBYBaHHS
(yHKILiOHAIbHUX KOMIIOHEHTIB 3 Halnepe[, 3aJJaHUM piBHEM CTPYKTYpHOI AeTasizatii. O6'eKT BOCiIKEeHHS -
Ipoliecy napasesabHoi 06po6KY AaHUX /1J1s1 BOYLOBAaHOIO TECTYBaHHS i pEMOHTY IM(POBUX CUCTEM Ha KpUCTajlax
Ha OCHOBI BUKOPHCTaHHS KyOiTHUX MOJieJIell KOMIIOHEHTIB. [IpeIMeT NoCiiKeHHs - MOAEJi, METOIU i apXiTeKTypu
BOYZ0BAaHOTO TECTYBAaHHS i pEMOHTY KOMIIOHEHTIB IU(PPOBUX CUCTEM Ha KPUCTajaX Ha OCHOBI BUKOPUCTAHHS
KyOiTHUX Moesiell KOMIOHeHTiB. OCHOBHI pe3yJbTaTH: HOBA allapaTHO-OPiEHTOBAaHA MOZEJIb 1apaJleIbHOrO
obunceHHs OyjieaHa, sika XapaKTepU3yeTbCsl BAKOPUCTAHHSM IPOLIeCOPHOI Xacce-CTPYKTypH; HOBa aBTOMAaTHA
MOJ€eJIb KOMOIHALITHOTO IPUCTPOIO, 0 XapaKTePU3YEThCS MOXKJIMBICTIO aBTOHOMHOTO Ta BOYI0BAaHOTO
BiZIHOBJIEHHS NIPaLe€3/IaTHOCTI KOMIIOHEHTIB JIOTIYHMX IPUCTPOIB 32 PaxyHOK Nepeaapecatii fepeKTHIX

IIPUMITHBIB; yIOCKOHaJIEHa Ky6iTHA MOJeJIb IaHUX, sIKa BiIPi3HSETbCSI HEUUCEJIbHUM [IOJAHHSIM PO3PSILiB y



IBIIKOBOMY BEKTOPI; YIJOCKOHAJIEHN!1 CYNEPIO3ULITHNIA METO, CUHTE3Y Ky0iB (DyHKIIOHAJILHOCTEN, 110
BiIpi3HSETHCSI POPMOIO OTPUMAHHS KOMITAKTHOTO MTOKPUTTS; YIOCKOHAJIEHUI METO[ OLiHIOBaHHS e(eKTUBHOCTI
004N CIIIOBAIbHUAX CTPYKTYD, KUH BiflPi3HSIETHCS 3aCTOCYBAaHHAM MOAUGIKOBAHOTO aJIrOPUTMY JlefikecTpa 1J1st

IIOIIYKY HaMKOPOTIIMX IIJISIXiB MDK BepIMHaMu rpadoBoi Moei QyHKIiOHAIBHUX OJIOKIB.

2. The aim of the research is reducing repairing time of digital systems-on-chips, based on qubit models and
quantum methods for testing and repairing, forming hardware and software redundancy of built-in infrastructure
IP for functional components with given level of structural granularity. The object of research is the process of
parallel processing for embedded testing and repairing digital systems-on-chips by using qubit models of
components. Subject of research - methods, models and architectures for embedded testing and repairing
components of digital systems-on-chips by using qubit models of components. Main results: a new hardware-
focused model for parallel computing the Boolean (the set of all subsets), which is characterized by using
processor Hasse-structure; a new automaton model of combinational unit, which is characterized by the
possibility of autonomous and built-in repairing components of logic devices by means of readdressing faulty
primitives; an improved qubit model of data that differs from analogues by not numerical view of bits in a binary
vector; an improved superposition method for synthesis of functionality cubes that differs from analogues by form
of obtaining coverage; an improved method for evaluating the effectiveness of computational structures, which is
characterized by using modified Dijkstra's algorithm to find the shortest paths between the nodes of the graph
model of functional blocks.
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