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Pedepar:

1. Incepranifina po60Ta Mae Ha MeTi po3p0o0OKy HOBITHIX METO/IiB OIIEPaTMBHOTO aHaJli3y Ta OliHIOBaHHS
XapaKTepUCTUK TPadiKy, sIKi 03BOJISATh MiABULIUTH TOYHICTb YIIPABJIiHCHKUX PillleHb, I0B'SI3aHUX 3 SKIiCTIO IIOCHYT Y
BYCOKOMIBUIKICHMX MYJIbTUCEPBICHUX iH(pOopMaLiiHuX cucTeMax. OCHOBOIO AOCJIIKEHHS € NI€PEIOBi HAYKOBI
nizgxony Ta TexHiuHI iHHOBaLii, 30KpemMa, yMOBHa HeJliHiliHa [TapeTo-onTumanbHa QinbTpallis, sKa JO3BOJISIE
BpaxoByBaTH O6araTOKpUTEPiabHICTh Ta Hellepe0auyBaHiCTh MepPEKeBUX IIpoLeciB. JlocinKeHHs, TpoBeeHe B
paMKax Liei gucepTaniiiHoi po60TH, O3BOJIUIO PO3POOUTH Ta BIIPOBATUTU KOMILJIEKC aAANITUBHUX aJITOPUTMIB 11715
OIIePaTHMBHOTO OLiHIOBAaHHS XapaKTePUCTUK TPadiKy B MyJIbTUCEPBICHUX iHpOpMaLiiiHux cucTeMax. Lli anroputmu

320€311e4yI0Th 3HAYHO BUIIly TOYHICTb OLIiHOK, IIOPiBHSHO 3 iHIIMMU NOAIOHUMU METOLAMHU, 3aBASIKY iHHOBALiTHOMY



IiAXoy 4O aHajli3y MEPEXXEBUX JAHMX, SIKMI BKJII0UYae€ YMOBHY HeliHiliHy [lapeTo-onTumanpHy ¢inpTpauito. Takui
HifXif, MO3BOJIsSIE BpPAXOBYBATU MHOXKMHHICTb KDUTEPIIB IPU OLiHIIi SKOCTi MEPEXKEBUX ITOCJIYT i alanTyBaTUCS [0
3MiHHUX YMOB MEPEXi B PEKMMIi peasibHOro 4acy. Y IOCKOHAJIEHO MOJIEJIb IIPOLIECY ONEPATUBHOI OLIIHKY
XapaKTePUCTUK TPadiKy, 10 iHTerpye aJropuTMHU MIBUJKOrO PEaryBaHHs Ha 3MiHM B MEPEKE€BOMY HAaBaHTaKEHHI.
LIs1 MozieJ1b BUKOPUCTOBY€E KOMIIJIEKC MAaTEMATUYHUX METOIIB [7Is1 aHAJIi3y BEJIMKUX OOCSTIB JAaHUX, IO JO3BOJISE
3a0€e31e4yuTy 6i/bll BUCOKUM piBEHb TOYHOCTI y IPOTHO3YBaHHI OTEHLINHUX [TPobJeM Y MepesXi Ta epeKTUBHOCTI
yIIpaBJIiHHA AKiCTIO 3B'A3Ky. HayKOBMI BHECOK TaKOX I10JIira€e B po3po61ii Ta arpobaliii KOMIIJIEKCY TEXHIYHUX
3axofiB 1J1s1 peasisauii po3po6ieHnx aIropuTMiB Ha Cyd4aCHUX allapaTHO-NIPOrpamMHux miaatdopmax. Le Bkinovae
BHUKOPHCTaHHS iHTeJIeKTyaJIbHUX areHTiB Ha 6a3i BUCOKOIIPOAYKTUBHUX MIKPOIIPOLIECOPHUX MOYJIIB, SIKi
ONTHMIi3yIOTh BUKOPMCTaHHS OOYMCIIIOBAJILHMX Ta MEPEKEBUX PECYPCIB, 3a6€311e4y04/ MaKCUMaJIbHY MIBUJIKICTh
00poOKHU JaHuX i MiHiMi3allilo 3aTPMMOK y iepejadi indpopmauii. Pedynbraty goCIiIKeHHS J€MOHCTPYIOTh OiIbIIy
e(eKTUBHICTb y BUpilIEHH] 3a/1a4 MOHITOPUHTY BTPAT MEePEKEBUX MAKETIB, OL[iHKM MIXKKiHLIEBUX 3aTPUMOK, 1110 €
KPUTUYHUMU 7151 3a06e3l1e4yeHHs BUCOKOI IKOCTI ITOCyT 3B's13Ky. MeTa nucepTaliii: rnossrae y nifBuileHHi
IIBAJIKOCTI Ta TOYHOCTI OL[iHIOBaHHS NTapaMeTpiB TpadiKy 1J1s1 00'€KTMBHOIO IIPUIHSTTS PillleHb 00 YIIPaBIiHHI
SIKICTIO ITOCJIYT Y BUCOKOIIBUIKICHUX MYJIbTUCEPBICHUX iH(POPMALIIHUX CUCTEMAX. [lJIS1 OCSTHEHHS MTOCTABJIEHOI
MeTU HeoOXigHO BUpIKTH Taki 3aaayi: 1. [IpoananidyBaTy Ta JOCIiIUTA MyJIbTUCEPBICHY iHOPMaLIiliHy cuCcTeMY,
SIK CUCTEMY YIIpaBiliHHA. 2. JIoCaiguTh Moieli IIPOLieCy OllepaTUBHOI OLiHKM XapaKTePUCTUK TpadikKy B
BHCOKOIIBUJIKICHMX MepesKax 3B’13Ky. 3. PO3pobuTu anroputmu st OEPaTUBHOTO OLiHIOBAHHS XapaKTEPUCTUK
TpadiKy, sIKi 326€31e4yI0Tb TOUHICTb, JOCTATHLOIO 1151 IPUIAHSATTS 00'€KTUBHUX PillleHb 3 YIIPaBJIliHHS SIKICTIO
IIOCJIYT 3B's13Ky 4. JJOCIiguT METOAM peasisalii HayKOBO-TEXHIYHUX aJITOPUTMIB ONI€EPATUBHOTO OLiHIOBAaHHS
XapaKTepUCTUK TpadiKy Ha iCHYIOUMX allapaTHO-IIPOrpaMHUX 3acobax. 5. Po3pobutu MmeTo[, peasisallii aropuTMmis
OIE€PATUBHOTIO OLiHIOBAHHS XapaKTEPUCTUK TPaQiKy Ha iCHYIOUMX i IEPCIIEKTUBHUX allapaTHO - IPOrPaMHUX
3acobax. HaykoBa HOBu3Ha fuceprauii: 1. YIOCKOHaseHo MOZesib IPOoLeCy OllepaTUBHOI OLiIHKY XapaKTePUCTUK
Tpadiky B BUCOKOMIBUAKICHUX iHPOPMALIITHUX CUCTEMAX, SIKa Ha BiJMiHY Bifi BilOMUX I'PYHTY€TbCS HA METOJAX
HEYiTKOro MaTeMaTU4HOro IPOrpaMyBaHHs Ta JO3BOJISIE ONIEPaTUBHO OTpUMYBaTH [lapeTo - palioHanbHi
yIIPaBJIiHChKI pilleHHs. 2. PO3p061€HO0 METOAUKY 7151 ONIEPATUBHOTO OLiHIOBAHHS XapaKTEPUCTUK TpadiKy, HAyKOBa
HOBHM3HA £KOI [10JIIra€e y TOMY 110 BOHA I'PYHTYETLCSI HA BUKOPUCTAaHHI YMOBHOI HeJliHilHOI [lapeTo-onTumanbsHoi
¢dinbTpaii, Ta 703B0OJIsIE MiABULIMTY TOYHICTb OL{HOK Ta MiHiMi3yBaTy IOMUJIM NIPU BTpaTax IaKeTiB JaHUX. 3.
BIockoHaZIEHO METOM, MEPEXKEBOTO YIIPABJIiHHS Y MYJIbTUCEPBICHUX iHPOPMALiTHUX CUCTEMAX, IKMI Ha BiIMiHHY
BifI iCHyI0UMX I'PYHTY€TbCS Ha Teopii iepapxiuHoro ynpasiiHHs Ta 3a6e3nedye BUILY CTiMKICTh Ta HAZINUHICTD
MepeXXeBUX 3'eIHaHb, @ TAKOX MifBUILye e(PEeKTUBHICTh YIPABJIiHHSI MEPEXKEI0 B yMOBAX Pi3KUX 3MiH MEPEXKEBUX
napamerpis. 4. Po3p0o06sieHO METOIUKY Pery/l0BaHHS [IapaMeTpiB OLiHKMA XapaKTepUCTUK TpadiKy, HAyKoBa HOBU3HA
AKOI [10JIATa€ y TOMY, 1110 BOHA I'PYHTYETLCH Ha METOJAX HEYITKOTO JIONIYHOT0 BUCHOBKY Takari-CyreHo Ta migBuiiye
TOYHICTb Ta aJaNTUBHICTh CUCTEMU yIIPaBJIiHHS. [IpakTUyHe 3HaYeHHS OTPMMaHUX Pe3yJIbTaTiB MoJsirae B po3pooiii
AJITOPUTMIB [171 OII€PATUBHOI OLIiHKM XapaKTePUCTUK TPadiKy Y BUCOKOIBUIKICHUX MYJIbTUCEPBICHUX
iHpopMmaLiiHUX cucTeMax, o 3abe3neydye MiIBUIIEeHHs SKOCTI IOCIYT 3B'513Ky. Pe3y/IbTaTi JOCiIpKEHHSI MalOTh
IIOTEHLias [J1sl TeXHIYHOI peasnisalii i MOKyTb 6yTH BUKOPHCTAHI IpY NMPOEKTYBaHHI Ta MOJIEPHi3allil TaKUX CHCTEM,

1110 3HAYHO NoKpalye epeKTUBHICTb yIIpaBliHHSI MEPEXXEBUMHU PECYpCaMH.

2. The dissertation aims to develop the latest methods for operational analysis and evaluation of traffic
characteristics that will improve the accuracy of management decisions related to the quality of services in high-
speed corporate multiservice communication networks. The research is based on advanced scientific approaches
and technical innovations, in particular, conditional nonlinear Pareto-optimal filtering, which allows taking into
account the multi-criteria and unpredictability of network processes. The research carried out in this thesis
allowed the development and implementation of a set of adaptive algorithms for the rapid assessment of traffic
characteristics in corporate multiservice communication networks. These algorithms provide significantly higher
estimation accuracy compared to other similar methods due to an innovative approach to network data analysis
that includes conditional nonlinear Pareto-optimal filtering. This approach allows for multiple criteria to be taken
into account when assessing the quality of network services and adapting to changing network conditions in real



time. In particular, a new model of the process of rapid assessment of traffic characteristics was developed, which
integrates algorithms for rapid response to changes in network load. This model uses a set of mathematical
methods to analyse large amounts of data, which allows for a higher level of accuracy in predicting potential
network problems and improving the efficiency of communication quality management. The scientific contribution
also consists in the development and testing of a set of technical measures to implement the developed algorithms
on modern hardware and software platforms. This includes the use of intelligent agents based on high-
performance microprocessor modules that optimise the use of computing and network resources, ensuring
maximum data processing speed and minimising delays in information transmission. The results of the study
demonstrate greater efficiency in solving the tasks of monitoring network packet losses and estimating end-to-
end delays, which are critical for ensuring high quality communication services. The aim of the dissertation is to
increase the speed and accuracy of traffic parameters estimation for objective decision-making on service quality
management in high-speed corporate multiservice communication networks. In order to achieve this goal, the
following tasks need to be solved: 1. To analyse and study the corporate multiservice communication network as a
management system. 2. To study models of the process of operational assessment of traffic characteristics in high-
speed communication networks. 3. To develop algorithms for the operational assessment of traffic characteristics
that provide accuracy sufficient to make objective decisions on the quality management of communication
services 4. Investigate methods for implementing scientific and technical algorithms for operational assessment of
traffic characteristics on existing hardware and software. 5. To develop a method for implementing algorithms for
operational assessment of traffic characteristics on existing and future hardware and software. Scientific novelty
of the dissertation: 1. A model of the process of operational assessment of traffic characteristics in high-speed
information systems has been improved, which, unlike the known ones, is based on fuzzy mathematical
programming methods and allows to quickly obtain Pareto-rational management decisions. 2. A methodology for
rapid assessment of traffic characteristics has been developed, the scientific novelty of which is that it is based on
the use of conditional nonlinear Pareto-optimal filtering, and allows to increase the accuracy of estimates and
minimise errors in data packet loss. 3. The method of network management in multiservice information systems is
improved, which, unlike the existing ones, is based on the theory of hierarchical management and provides higher
stability and reliability of network connections, as well as increases the efficiency of network management in the
face of sudden changes in network parameters. 4. A methodology for adjusting the parameters for assessing traffic
characteristics has been developed, the scientific novelty of which is that it is based on Takagi-Sugeno fuzzy
inference methods and increases the accuracy and adaptability of the control system. The practical significance of
the obtained results lies in the development of algorithms for the rapid assessment of traffic characteristics in
high-speed corporate multiservice communication networks, which ensures the improvement of the quality of
communication services. The results of the study have the potential for technical implementation and can be used
in the design and modernisation of such networks, which significantly improves the efficiency of network resource
management.
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