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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 50.41, 50.09

Tema gucepranii:
1. Teopis, MeToau Ta 3acO0M CTPYKTypU3aLii moi(pyHKLiOHANBHUX JAHUX Y PO3NOLiTIEHUX KOMITIOTEPHUX CUCTEMAX

2. Theory, methods and tools of structuring multifunctional data in distributed computer systems

Pedepar:

1. HaykoBa HOBM3HA OJlep>KaHUX PE3YJIbTATIB II0JIAra€e y HaCTyITHOMY: Briepie po3po6j1eHOo: KOHLIEMNIis
CTPYKTypHU3alii MoniyHKIiOHANIbHUX JAHUX, SIKa J03BOJINJIA Y3araabHUTH QyHIaMeTalbHi OCHOBU TE€OPii
CTPYKTYPHHUX NI€PETBOPEHDb iHPOPMaLIITHMX IOTOKIB B PO3IOAiIEHUX Kibep(disnyHMX CUCTEMAX; HOBI KpUTePii
OLIiHKM CTPYKTYPHOI Ta iHPOpMaliliHO-CTPYKTYPHOI CKJIaIHOCTI NMOJiPYHKIIOHAIPHUX JaHUX, 110 JO3BOJIUIU
dopmaizyBaT aHali3 Ta NOKPALUTH Pe3yJbTaTy CUHTE3Y CUCTEMHUX XapaKTEPUCTHUK yIOCKOHAIEHUX
komrnoHeHTiB PKC; TeopeTtuuHi 3acanu metofis: 1) merog crpykrypusauii II®]] y TUB: Panemaxepa, Panemaxepa-
KpecreHncoHna ta Xaapa-KpecTeHcoHa, SIKMil 103BOJIMB 3MEHIINTU 00YMCIIIOBAJIbHY CKJIAIHICTb Ta MiABUIIUTA
MIBUAKOZ{I0 IM(POBOTro OINpalloBaHHS AaHUX; 2) METO[l BU3HAYEHHS eHTPOIIii CTaHiB KBa3iCTallioOHapHOTO 00'€KTA,
110 [103BOJIWJIO PO3MMUPUTU PYHKLIOHAJIbHI MOKJIMBOCTI BU3HAYEHHSI Ta YTOYHEHHS CTAaTUCTUYHUX Ta
CIEKTpaJIbHUAX XapaKTePUCTUK JpKepesia iHpopmallii; 3) meToz nepeTBopeHHs KofiB RGB-mnikcesiB KoIbOpoBUX

300pa’keHb LIJIIXOM iX KofyBaHHs y 6asucax KpecreHcoHa Ta Xaapa-KpecTeHCoHa, 1110 y [TOPiBHSHHI 3 iCHYI0UUM



METOJIOM B 6a3uci PageMaxepa, L03BOJIsiE TIEPEBECTU KOIU IiKCeJliB 3 TPhOXBUMIPHOI KOJIOBOI CCTEMU B
OHOBUMIpHY; 4) MeTog, iHTerpasbHO-AudepeH iabHOrO ONPALI0BaHHS FApMOHIYHUX CUTHAJIIB, 1110 Y [IOPiBHSHHI 3
iCHylIOUMMHU METOJAMHU, [103BOJISIE 3/iICHUTH PO3Ii3HABaHHS 30ypeHb TUITy HAKUIiB, KOPOTKUX 3aMUKaHb Ta
3aI1yCKiB IIOTY>KHUX €JIEKTPONPUBO/IiB iHBAPiaHTHUX JI0 IOPOTOBUX 3MiH aMIUITYA, (Pa30BUX CTPYMIB Y JIiHIsIX
eJIeKTpoliepeiay; 5) MeTOJ, MOHITOPUHTY CTaHIiB KBa3iCTallioHAPHOTO 00’€KTa HA OCHOBI XapaKTePUCTUYHOTO
dyHKLiOHAy ITapaMeTpiB TeXHOJIOTIYHOrO IIPOoLieCy Ta 00yI0BY 06pa3HO-KJIaCTEPHOI MOJieJli, 110 JO3BOJINB
MigBUIIMTY €ProMidHICTh Ta WBUAKOLIIO peakuii oneparopiB KC rpy BUHMKHEHH] HEIITaTHUX CUTYaLliN.
YnockoHasneHo METOM, CUHTe30BaHOoro (opMyBaHHS an@aBiTHO-LIM(POBUX AAHUX, 10 AO3BOJINAJIO MiABUIIUTH ixX
KpurnrosaxucT. HabyB mopanbuoro po3BUTKy METOT, KPUIITO3aXUCTY ITiKCEJiB KOJIbOPOBUX 300pasKeHb LIJIIXOM iX

3TOPTKH 3 NICEBIOBUNAIKOBUMU MOCiOBHOCTSIMU

2. The scientific novelty of the obtained results: The following issues were developed for the first time: the concept
of structuring multifunctional data, which allowed us to generalize the fundamental foundations of the theory of
structural transformations of information flows in distributed cyberphysical systems; new criteria for assessing the
structural and information-structural complexity of multifunctional data, which makes it possible to formalize the
analysis and improve the results of the synthesis of system characteristics of the advanced DCS components;
theoretical principles of the following methods: 1) the method of structuring MFD in Rademacher’s, Rademacher-
Krestenson's and Haar-Krestenson’s Number Systems, which allowed us to reduce the computational complexity
and increase the speed of digital data processing; 2) the method of determining the entropy of a quasi-stationary
object states, which allowed us to expand the functionality of determining and refining the statistical and spectral
characteristics of the information source; 3) the method of converting codes of RGB-pixels of color images by
encoding them in Krestenson’s and Haar-Krestenson’s Number Systems, which makes it possible to convert pixel
codes from three-dimensional code system into one-dimensional system in comparison with the existing method
in Rademacher’s system; 4) the method of integral and differential processing of harmonic signals, which in
comparison with the existing methods, allows identifying such disturbances as load surges, short circuits and
powerful electric drives starting up, which are invariant to the threshold changes of phase current amplitudes in
power lines; 5) the method of monitoring the quasi-stationary object states on the basis of the characteristic
functionality of the parameters of the technological process and the construction of the image-cluster model,
which increased the ergonomics and response speed of CS operators in emergency situations. The method of
synthesized generation of alphanumeric data was improved, which allowed us to increase their cryptosecurity. The
method of cryptoprotection of color image pixels was further developed by their convolution with pseudo-random
sequences.
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