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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX pyOpHK: 50.09.31

Tema gucepranii:
1. TeopeTr4Hi OCHOBY Ta OpraHisallisi BUCOKO€(EKTUBHUX 00YMCIIIOBAIbHUX 32CO0IB 3 NIapajieJIbHUM Pi3HULEBO-

3pi30BUM OOPOOIIEHHSAM TaHUX

2. Theoretical basis and organization of high-effective computers with parallel difference cuts data processing

Pedepar:

1. O6'exTOM OOCTiAKEHHS € MIPOLIECU NTapayeIbHOTO OOPOOIeHHS YMCIOBUX OJJHO- Ta ABOBUMIPHUX MACUBIB JaHUX
3a pisHuneBrmMH 3pizamu (P3) nyis peanizauii Helipoobuynciens Ta knacudikanii o6pasis; MeTa LOCTiIKeHHS
noJisirae y minBuleHHi e(peKTHBHOCTI 06YMCIIIOBaIbHUX 3aCO0iB iHTE/IeKTYalbHUX CUCTEM IIJIIXOM PO3BUTKY
TEOPETUYHUX MT0JIOKEHDb Pi3HUIEBO-3Pi30BOro 06p06IEHHS MaCUBIB TaHUX i CTBOPEHHS Ha 11ill 6a3i HOBUX
MaTE€MaTUYHUX, AJITOPUTMIUHUX i CTPYKTYPHUX MOJEJIEN, 30Pi€HTOBAaHUX HA allapaTHY peaslisalilo apaaeybHAX
004K CIIOBATIBHUX CTPYKTYP 3 PO3MMNPEHNMU PYHKLIOHAJIbBHUMY MOXJIMBOCTSIMU; METOU JOCHiIKEHHS
I'PYHTYIOTbCSI Ha 3arajbHUX IMI0JIOXKEHHSX TeOopii JUCKPEeTHUX IIepeTBOPeHb iHpopMallii, Teopii airopuTmis, MeToax
Teopii nu@poBoro o6pobIEHHS Ta aHali3y CUTHAJIIB i 300pakeHb, Teopii po3Ni3HaBaHHS 00pasiB, METOAX TeOPii
aHaJsIi3y Ta CUHTE3y OOUMCIIIOBAIbHAX CUCTEM, METO/] BilOOpa’keHHs iTepalifiHUX alrOPUTMIB Ha PETyJIsipHi

CTPYKTYPH, METOJaX MAaTEMATUYHOIO Ta iMITallilHOTO MOJIEJIIOBAHHS; TEOPETUYHI PE3YJIbTATH -~ PO3BUHYTO TEOPII0



OKO-IIPOLIECOPHOTO OOPOGJIEHHS MAaCUBIB JaHUX 32 PAaXyHOK BBEIEHHS i OOIPYHTYBaHHSI OCHOBHUX [TOJIOXKEHb
meTony P3, y T.4. Biepiie: po3po6JieHO TEOPETUYHI OCHOBU JIiHIITHOTO [1epeTBOPEHHS BEKTOPHUX MaCUBIB JaHUX Ha
0a3i popmyBaHHS pi3HULIEBUX 3pi3iB (SM-IIepeTBOPEHHST), pO3pO0JIEHO MeToM, 00pobieHHs 3a P3 esleMeHTIiB
nuckpuMinanTHux ¢yHkUin (1) y Burssai matpui B npoueci knacudikanii o6pasis, 3anponoHoBaHO (pOpMaIbHUN
ONKC MaTEMATUYHUX MOJIeJIel] MapajesIbHOro 06pO6IeHHS MacuBy ducesl 3a P3 3 BukopucTtaHHsm anapaty CAA
B.M. I'ny1koBa; pakTU4Hi pe3ybTaTh - PO3MUPEHO PYHKIIOHATIbHI MOXJINBOCTI OOUMCIIOBAJILHUX 3aCO0IB IpU
nonepesHbOMY O6pPOOJIEHHI Ta aHai3i i IPU po3Ni3HaBaHHI 06PasiB, 1110 103BOJISIE PO3MUPUTU chepy NPUKIIATHOTO
3aCTOCYBaHHS 3alIPOINIOHOBAHMX 00YMCIIIOBAJIbHUX 3aC006iB; po3p06seHo anapaTHy peasidauito Ha [TJIIC KoHBeepHUX
Ta MaTPUYHOIO IIPOLIECOPIB J1s1 KOMIIAKTHUX ITPUCTPOIB y CKJIaTi iHTeIeKTyaJIbHUX CUCTEM; PO3POGIIEHO [IpOrpaMu
iMiTaliiiHOrO MO/IeJIIOBaHHS MTPOLIeCiB MapajnesbHOro 06pO6IEHHS OJHO- Ta ABOBMMiIPHUX MAaCUBIiB JaHUX Ha 6a3i
P3 3 BU3HAUYE€HHSIM 4aCOBUX [I0KA3HUKIB, 110 JO3BOJISIE BU3HAYATU MaKCUMaJIbHI 4YaCOBi BUTPATH IIPU peasisarii
PO3p06JIeHUX CIIOCO6iB 06p0O6IeHHS 32 P3 Ha KOHKpETHIl anapaTHiii 6a3i. CTymiHb BIPOBAIPKEHHS - Pe3yJIbTaTh
IycepTaliifiHoi po6OTH BIIPOBAIKEHO Ha MifnprueMcTBax: PenepasbHe nepkaBHe yHiTapHe minnpuemcTtso "HITO
Actpodusuka” (PD, M. Mocksa); 3AT "Kocmudeckue nnpopMalmoHHbIE aHanuTudeckue cucremel” (PO, M. Mockaa);
Lentp onTtoenexkTpoHHUX TexHosorii HII mikponpunaznis HAH Ykpainu (M. Kuis); BAT "Indpaxkon” (M. BiHHuL);
BiHHMIBbKMY HalioHANIbHUN MeIUYHUM yHiBepcuTeT iM. M.I. TTuporosa. Cdepa (rasy3p) BUKOPUCTAHHS - arlapaTHi
3aco0y iHTeJIeKTyaJIbHUX CUCTEM PO3I1i3HaBaHHsI, POOOTOTEXHIYHI CUCTEMH, 3aCOOM MOZEJIOBAaHHS y 6ioMeuYHii
iHXeHepil.

2. The object of research is the process of parallel processing of numeric one-and two-dimensional data sets by
difference cuts (DC) for neurocalculation and image classification; the purpose of the research is to improve the
efficiency of computers of intelligent systems through the development of theoretical propositions of difference
cut processing of data sets and creation on this basis the new mathematical, algorithmic and structural models
oriented hardware implementation of parallel computing structures with enhanced functionality; methods of
research are based on the general provisions of the theory of discrete data transformations, theory of algorithms,
methods of the theory of digital processing and analysis of signals and images, pattern recognition theory,
methods of theory of analysis and synthesis for computing systems, method of mapping iterative algorithms on
regular structures, methods of mathematical and simulation modeling; theoretical results - theory of eye-
computing data processing by the introduction and justification of the method of DC guidelines is generated,
including first: theoretical foundations of linear vector data transformation based on the formation of difference
cuts (SM- conversion) are developed, the method of element processing of discriminant function (DF) as a matrix
for the image classification by DC is developed, a formal description of mathematical models of numbers parallel
processing by DC with the using SAA V.M. Glushkov is proposed; practical results - the functionality of
computational tool in the previous processings and analysis and in pattern recognition is enhanced, which allows
to extend the application of the proposed computational tools, the hardware implementation on FPGA the
pipelined and matrix processors for compact devices in intelligent systems is developed, the programs to
simulation modeling for parallel processing of one-and two-dimensional data sets by DC with definition of
temporal parameters are developed that allows to define the maximum time spent in the implementation of the
developed methods by DC on a specific hardware. The degree of implementation - the results of the thesis
introduced in enterprises: Federal State Unitary Enterprise "NPO Astrophysics " (Russia, Moscow ), JSC "Space
Informatic Analytic Systems" (Russia, Moscow), Center for Optoelectronic Technology Research Institute of
Microdevices of NAS of Ukraine (Kyiv), "Infrakon" (Vinnitsa), Vinnitsa National Medical University named M.I.
Pirogov. Sector (industry) use - hardware intelligent recognition systems, robotic systems, simulation tools in
biomedical engineering.
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