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1. O6'eKT BOCIIIPKEHHS: IPOLECU KOHTPOJIIO Ta AiarHOCTUKY [IOMWJIOK JAHUX, 1O MIPEJICTABJIEH] Y CUCTEMI
3aJIMIIKOBYX KJaciB. MerTa: MiiBUIIEHHS ONEPATUBHOCTI KOHTPOJIIO Ta AiarHOCTUKY IIOMUWJIOK AHUX, 110
IIPENICTaBJIECH] Y CUCTEMI 3aJIMIIKOBUX KJIACiB. MeTOIU: MPUHLMIY CUCTEMHOIO aHaJi3y, TEOPisl YMCEJI, TeOopid

004K CIII0BaJIbHUX NPOLIECIB Ta cCUCTeM, Teopis KogyBaHHs y C3K. TeopeTnyHi i IpakTU4Hi pe3ybTaTH, HAyKOBa
HOBM3HA: BIIEPILIE OTPUMAHO METOJ, KOHTPOJIIO NAHUX Y CUCTEMI 3Q/IMIIKOBUX KJIACIB, IKUI HA BiIMiHY BiJl BillOMUX,
3aCHOBaHUI Ha MPUHIMII IapajiesbHOI HyIbOBU3Allii, IIJISIXOM [IOE€IHAHHA Y Yaci onepaliil HyJboBU3allii
CUMETPUYHNUX 3aJIMILIKIB HEIIO3ULIHOI KOJIOBOI CTPYKTYPH, IO KOHTPOJIOETHCS | BUBHAYEHHS KOHCTAHT
HYJIbOBU3allii, 10 JO3BOJISIE MiBULIUTY ONEPATUBHICTb KOHTPOJIIO JAHMX; BIIEPILIE OTPMMAHO METOZ, KOHTPOJIIO
JAHVX Y CUCTEMI 3aJIMIIKOBYUX KJIACIB, SIKUM HA BiIMiHY Bill BilOMMX, 3aCHOBAHUI HA BUKOPUCTAHHI MTO3ULIHOI

O3HaK1 HETIO3UIiITHOI KOJIOBOi CTPYKTYPH, LIJISIXOM MapaJIeIbHOTO BifHIMaHHS BCTAHOBJIEHUX KOHCTAHT, 1O



IO3BOJISIE MiABUIIUTHU ONIEPATUBHICTh KOHTPOJIIO JAHUX; BIIeplle OTPUMaHO METO/, MiIBUILIEHHS JOCTOBIPHOCTI
OINEPATUBHOTO KOHTPOJIIO JAHUX, IO IPEJCTABJIEHI Y CUCTEMI 3/IMIIKOBUX KJIACIB, IKUM Ha BiAMiHY Bif, BiIOMUX,
3aCHOBAHUI Ha BUKOPUCTAHHI NO3ULIMHOI 03HAaKM HETNIO3ULiFTHOI KOJOBOI CTPYKTYPH, LIJISIXOM 3aCTOCYBaHHS
BiZJITOBiZJHOI OCHOBH, 1110 KpAaTHA 3araJbHOMY MOIYJII0 CUCTEMU 3aJIMIIKOBUX KJIACIB, 1j€ MifBUILY€E SOCTOBIPHICTD
KOHTPOJIIO JAHUX; BIOCKOHAJIEHO METOJ, BUBHAYEHHS JIbTEPHATUBHOI CYKYITHOCTI HEMTO3ULIHOI KOJ0BO1
CTPYKTYpH Y CUCTEMI 3a/IMIIKOBUX KJIACiB, SIKUI 3aCHOBAHMI1 Ha BUKOPUCTaHHI QYHKI] BiITIOBiTHOCTI 3HaYeHb
MOXJIMBUX IOMMJIOK, IIJISIXOM 3MEHIIEHHS KiJIbKOCTi OCHOB, 10 NI€PEBiPSIOTHCS, Ki BXOISTh B aJIbTEPHATUBHY
CYKYIIHICTb YHCEJ, IO MifBUILy€E ONEePaTUBHICTh AiarHOCTUKY MOMUJIOK TaHUX; BAOCKOHAJIEHO METOJ, OTIEPATUBHO]
IiaTHOCTMKU JaHUX, 110 MpeJCTaBJIeHi Y CUCTEeMI 3aJIMIIKOBUX KJIACiB, SIKUM 3aCHOBAaHUI Ha GOPMYyBaHHI YMCIOBUX
iHTepBaJiB Ta 03HaK JAHUX KBAJIPAHTIB 3HAXOKEHHS aJIbTEPHATUBHUX CYKYITHOCTEH YKCEJI, IJISIXOM 3TOPTKU
TabJIMLi BiINOBIZHOCTI 3HaY€Hb MOXJIMBUX [IOMUJIOK, 11€ 3MEHIIY€ YaC BUOIPKU OCHOB, IO NIE€PEBIPSIIOTLCS Ta
ifgBUILye ONEPATUBHICTDL AiarHOCTUKY ITOMUWIIOK JaHuX. [IpakTU4He 3Ha4YEeHHS: PE3YIbTATH PilleHHS
copMyIbOBaHOI y IHcepTallii BaXJINBOI Ta aKTyabHOI HAYKOBO-TEXHIUHOI I1p06IeMU MOXKYTh OYTH IOKJIaLleHi B
OCHOBY HayKOBO-METO/I0JIOTIYHOr0 anapary [ijisl IPaKTUYHOT'O CTBOPEHHS BUCOKOIIPOAYKTMBHUX KOMII'IOTEPHUX
CHCTEM Ta KOMIIOHEHTiB 06p0o6KY 1inouncioBux nanux (KCKOLM), ski ¢yukuionyots y C3K; po3pobieHi Ta
yIOCKOHAJIeH] y AucepTaliiiHiil po60Ti METON KOHTPOJIIO Ta iarHOCTH ITOMUJIOK IaHUX JIOLIBHO
BUKOPHMCTOBYBATH IIPY CTBOPEHHI CUCTEMU KOHTPOJIIO Ta KOpeKLii momuiok aig nepcrnekrusHux KCKOL L y C3K;
3aCTOCYBaHHS 3alIPOIIOHOBAHMX Y AYCEPTAaLlii METOZIB ONepaTUBHOrO KOHTPOJIO Janux y C3K, fAKi 3acHOBaHi Ha
BHMKOPUCTaHHI IPUHIMITY HYJIbOBU3ALii i MO3MLiMHIN 03HAaLli HEMTO3NLIMHOI KOJI0BOI CTPYKTYPH, LO3BOJISIE HA 25~
60% (y NOpiBHSHHI 3 iCHYIOUMMHU METOZAMU KOHTPOJII0) CKOPOTUTH Yac KOHTPOJIIO, 10 MifiBUIIlye ONlepaTUBHICThb
IIpoLieAypy KOHTPOJIIO; 3alIpOIIOHOBAaHI METOJIA OIIEPATUBHOI JjiarHocTUKU JaHux y C3K no3sossiioTs 1o 30% (y
MOPiBHSHHI 3 iCHYIOUMMU METOJIaMU 1IarHOCTUKM) CKOPOTUTHU Yac, 10 MiJIBUILYy€E ONEPATUBHICTb IPOLEAYpPHU
IiarHOCTHKY JaHWX; PO3IJISIHYTI METOM ONepaTHBHOIO BUITPaBJIeHHS TOMMUIIOK AaHux y C3K cnpusiiu po3pobui
3aco0iB, sIKi Ha BiIIMiHY Bif] iCHYIOUUX, 103BOJISIOTh IiABUIMTY ONlEPaTUBHICTb Kopekii nomusnok y C3K; Ha nifgcrasi
3aIIPONIOHOBAHMX METOIiB OOPOOKM IaHUX Y OucepTalii po3po06JieHi aJropuTMu 414 ix peasnisatii y BiilIOBiIHOCTI, 3
SKMMM CUHTE30BaHi 3aco6u 06po6ku ganux y C3K y BUIsazi IpuCTpoiB, Ha sIKi OTpUMaHO 22 NaTeHTy YKpaiHu.
Cdepa BUKOPUCTAHHS: [IpY IPOBEEHHI HAYKOBO-OCIIAHUX Ta JOCiIHO-KOHCTPYKTOPChKUX POOIT 3 pO3p0o0OKU
METO/iB i 3aC06iB OTIEpaTUBHOTO KOHTPOJIIO Ta ialrHOCTUKU JaHUX KOMIIOHEHTiB KOMII'IOTEPHOi CUCTeMU; MTpU
BMBYEHHI HaBYaJIbHUX OucuuIiiH "CrienianizoBaHi MeTOAM 0OpOOKY aHUX y TeJIeKOMYHIKaliiHuX cuctemax” i

"MaTteMaTuyHi OCHOBY ITPOEKTYBAHHS Ta ONTUMi3auii iHPOpMaLiliHO-KOMYTaL[iiHUX CUCTEM".

2. Object of the study: processes of control and diagnostics of data errors presented in the system of residual
classes. Objective: to increase the efficiency of control and diagnostics of data errors presented in the system of
residual classes. Methods: principles of system analysis, number theory, theory of computational processes and
systems, theory of coding in SRC. Theoretical and practical results, scientific novelty: the method for data control
in the system of residual classes was first obtained, which, unlike the known ones, is based on the principle of
parallel nullification, by combining in the time of nullification operations of symmetric remnants of a non-
positional code structure that is controlled and the definition of the nullification constant is allows to increase the
speed of data control; the method of data control in the system of residual classes was first obtained, which, unlike
the known ones, is based on the use of a positional feature of a non-positional code structure by parallel
subtraction of established constants, which allows to increase the efficiency of data control; for the first time, a
method for increasing the reliability of operational data control presented in the system of residual classes, which,
unlike the known ones, is based on the use of a positional feature of a non-positional code structure by applying a
corresponding basis that is multiple to the general module of the system of residual classes, this increases the
reliability of data control; the method of determining the alternative set of non-positional code structure in the
system of residual classes is improved, which is based on the use of the function of the correspondence of the
values of possible errors, by reducing the number of checked bases, which are included in the alternative set of
numbers, which increases the efficiency of diagnostics of data errors; the method of operative diagnostics of data
presented in the system of residual classes is improved, which is based on the formation of numerical intervals and



signs of the quadrants of the finding of alternative sets of numbers, by converting the table of correspondence of
the values of possible errors; this reduces the time of sampling of the bases being checked and increases the
efficiency of diagnostics of data errors. Practical significance: the results of the solution of the important and
actual scientific and technical problem, formulated in the dissertation, can be based on the scientific and
methodological apparatus for the practical creation of high-performance computer systems and components of
processing of integer data (CSCIDP), which function in the SRC; the methods of control and diagnostics of data
errors have been developed and improved in the dissertation work; it is expedient to use them when creating the
system of control and error correction for the perspective CSCIDP in the SRC; the application of the methods of
operational control of data in the SRC proposed in the dissertation, which are based on the use of the principle of
nullification and the position of the feature of the non-positional code structure, allows for 25-60% (in comparison
with the existing control methods) to reduce the control time, which increases the efficiency of the control
procedure; the proposed methods of operative diagnostics of data in the SRC allow up to 30% (in comparison with
existing methods of diagnostics) to reduce the time, which increases the efficiency of the procedure for diagnosing
data; the considered methods of operative correction of data errors in the SRC have contributed to the
development of tools that, unlike existing ones, can increase the efficiency of error correction in the SRC; on the
basis of the proposed methods of data processing in the dissertation, algorithms for their implementation in
accordance with which the means of data processing in the SRC in the form of devices, which received 22 patents
of Ukraine, have been synthesized. Scope of application: during research and development work on the
development of methods and means of operational control and diagnostics of data components of the computer
system; in studying disciplines "Specialized methods of data processing in telecommunication systems" and
"Mathematical bases of designing and optimization of information-switching systems".
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